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1.1 Overview

RMT Processor D0 DOO0OOO0DOODOOO0OOODOOOODOODOOOODODOODOODOOOODO
goo0o0o0ooO0obOO0bOO0bOobOOo0ooOU0oOO0oO0DOOoDOO0bOobOOo LSIbOoboooobooooooodg
goooooboooboboobbobooobooobooobooobboobboobboobboo
gobobooboobbuooobobobooobboobboooboob bbb booobbog
gbobooobooooooobooboboboboboboooboboobLoooobobobbooboooo
gboboooobooobobobooob0obobOoboooooboobobobobDobooooboDooo
0000000b0o0obU0o0ob0oobo0oboo0onoOognORMT ProcessorQO0 OO OODO1000O0ODOO
(System-on-a~chip) 00 00O

e J0OOODOUDOO (RMT Processing Unit)
e JIUDOOOUDOOO (Responsive Link )

e JIUIOOOUODODOO (PCI-X, IEEE1394, DDR SDRAM I/Fs, DMAC, etc.)
e J0ODOODOO (PWM Generatorsd Pulse Counters, etc.)
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DRMTPOUOOOOOODOOOOODOODOOO

Pin No. | Package O ‘ oo ‘ Master Cell ‘ mA
ggdo gd
1 LEFT ‘ ext_iopad0_data3l ‘ pnl_tf12it0nn2 ‘
INOUT Doooooo 31
2 LEFT | ext_iopad0_data30 | pultf12it0nn2 |
INOUT OOoooooo [30]
3 LEFT | ext_iopad0_data29 | pul_tf12it0nn2 |
INOUT 0000000 [29]
4 LEFT | ext_iopad0_data28 | pnl_tf12it0nn2 |
INOUT 0000000 [28]
5 LEFT | ext_iopad0_data27 | pul_tf12it0nn2 |
INOUT ooooooo [27)
6 LEFT ‘ ext_iopad0_data26 ‘ pnl_tf12it0nn2 ‘
INOUT 0oooooO0 [26]
7 LEFT ‘ vss_ges_136 ‘ pnl_ges ‘
Core digital VSS (0.0V)
8 LEFT | ext_iopad0_data25 | pul_tf12it0nn2 |
INOUT 0000000 [25)
9 LEFT | vdd.vel25 | pul.ve | 135
Core digital VDD (1.0V)
10 LEFT ‘ ext_iopad(_data24 ‘ pnl_tf12it0nn2 ‘
INOUT 0000000 [24]
11 LEFT ‘ vss_ges_135 ‘ pnl_ges ‘
Core digital VSS (0.0V)




20 020 PINOO
Pin No. | Package O ‘ oo ‘ Master Cell ‘ mA
0oo 0o
12 LEFT | ext_iopad0_data23 | pul_tf12it0nn2 |
INOUT 0000000 [23]
13 LEFT ‘ vss_go_116 ‘ pnl_go ‘
IO digital VSS (0.0V)
14 LEFT ‘ ext_iopad(_data22 ‘ pnl_tf12it0nn2 ‘
INOUT 0000000 [22]
15 LEFT | vdd_vop 115 | pulvop | 135
IO digital VDD (3.3V)
16 LEFT | ext_iopad0_data21 | pultf12it0nn2 |
INOUT 00o0oooo [21]
17 LEFT | ext_iopad0_data20 | pul_tf12it0nn2 |
INOUT 0000000 [20]
18 LEFT | ext_iopad0_datal9 | pnl_tf12it0nn2 |
INOUT SEEGEEENT
19 LEFT ‘ ext_iopad(_datal8 ‘ pnl_tf12it0nn2 ‘
INOUT 0000000 [18]
20 LEFT ‘ ext_iopad0_datal7 ‘ pnl_tf12it0nn2 ‘
INOUT 00ooooo [17)
21 LEFT | vdd_vel24 | pulve | 135
Core digital VDD (1.0V)
22 LEFT | ext_iopad0_datal6 | pul_tf12it0nn2 |
INOUT 0000000 [16]
23 LEFT | vss_ges 134 | pnlgcs \
Core digital VSS (0.0V)
24 LEFT ‘ ext_iopad0_datald ‘ pnl_tf12it0nn2 ‘
INOUT 0000000 [15)
25 LEFT ‘ vss_go 115 ‘ pnl_go ‘
IO digital VSS (0.0V)
26 LEFT | ext_iopad0_datal4 | pultf12it0nn2 |
INOUT 0000000 [14]
27 LEFT | vdd_vop114 | pulvop | 135
10 digital VDD (3.3V)
28 LEFT | ext_iopad0_datal3 | pul_tf12it0nn2 |
INOUT 0000000 [13]
29 LEFT ‘ ext_iopad0_datal2 ‘ pnl_tf12it0nn2 ‘
INOUT 0000000 [12]
30 LEFT ‘ ext_iopad0_datall ‘ pnl_tf12it0nn2 ‘
INOUT 000oooo0 [11]
31 LEFT ‘ vss_ges_133 ‘ pnl_ges ‘

Core digital VSS (0.0V)
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Pin No. | Package O ‘ oo ‘ Master Cell ‘ mA
0oo 0o
32 LEFT | ext_iopad0_datal0 | pul_tf12it0nn2 |
INOUT 0000000 [10]
33 LEFT ‘ vdd_vc_123 ‘ pnl_vc ‘ 135
Core digital VDD (1.0V)
34 LEFT | ext_iopad0_data9 | pul_tf12it0nn2 |
INOUT ooooooo (9]
35 LEFT ‘ vss_go_114 ‘ pnl_go ‘
10 digital VSS (0.0V)
36 LEFT | ext_iopad0_data8 | pultf12it0nn2 |
INOUT ooooooo [§]
37 LEFT | vdd_vop.113 | pulvop | 135
10 digital VDD (3.3V)
38 LEFT | ext_iopad0_data7 | pnl_tf12it0nn2 |
INOUT 00o0o0o0oao [7]
39 LEFT ‘ vss_ges_132 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
40 LEFT ‘ ext_iopad0_data6 ‘ pnl_tf12it0nn2 ‘
INOUT ooooooao (6]
41 LEFT | ext_iopad0_data5 | pultf12it0nn2 |
INOUT ooooooo [5)
42 LEFT | ext_iopad0_datad | pul_tf12it0nn2 |
INOUT 0000000 [4)
43 LEFT | vddvel22 | pul.ve | 135
Core digital VDD (1.0V)
44 LEFT ‘ ext_iopad0_data3 ‘ pnl_tf12it0nn2 ‘
INOUT 0000000 [3]
45 LEFT ‘ vss_ges_131 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
46 LEFT | ext_iopad0_data2 | pultf12it0nn2 |
INOUT 0000000 [2
47 LEFT ‘ vss_go_113 ‘ pnl_go ‘
10 digital VSS (0.0V)
48 LEFT | ext_iopad0_datal | pul_tf12it0nn2 |
INOUT SEEGEEERD
49 LEFT | vdd_vop112 | pulvop | 135
10 digital VDD (3.3V)
50 LEFT ‘ ext_iopad0_dataO ‘ pnl_tf12it0nn2 ‘
INOUT ooooooo (o]
51 LEFT ‘ ext_iopadQ_err ‘ pnl_tf12it0nn2 ‘
INOUT ooooooo




22 020 PINOO
Pin No. | Package O ‘ oo ‘ Master Cell ‘ mA
oodo ad
52 LEFT | ext_iopad0_ready | pul_tf12it0nn2 |
INOUT goooood
53 LEFT ‘ vss_ges_130 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
54 LEFT ‘ ext_iopad0_br_ackl ‘ pnl_tf12it0nn2 ‘
INOUT 0000 BurstReq Acknowledge[1]
55 LEFT | vdd_vel21 | pulve | 135
Core digital VDD (1.0V)
56 LEFT ‘ ext_iopad0_br_ack0 ‘ pnl_tf12it0nn2 ‘
INOUT 0000 BurstReq Acknowledge[0]
57 LEFT | ext_iopad0_be3 | pul_tf12it0nn2 |
INOUT 0000 Byte Enable[3]
58 LEFT | ext_iopad0_be2 | pnl_tf12it0nn2 |
INOUT 0000 Byte Enable[2]
59 LEFT ‘ vss_ges_129 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
60 LEFT | ext_iopad0_bel | pnl_tf12it0nn2 |
INOUT 0000 Byte Enable[l]
61 LEFT ‘ vss_go_112 ‘ pnl_go ‘
10 digital VSS (0.0V)
62 LEFT | ext_iopad0_be0 | pul_tf12it0nn2 |
INOUT 0000 Byte Enable[0]
63 LEFT ‘ vdd_vop_111 ‘ pnl_vop ‘ 135
10 digital VDD (3.3V)
64 LEFT ‘ ext_iopadO_burst1 ‘ pnl_tf12it0nn2 ‘
INOUT 00000000000 1
65 LEFT ‘ ext_iopad0_burst0 ‘ pnl_tf12it0nn2 ‘
INOUT O0O0oooooooo (o)
66 LEFT | ext_iopad0.rw | pultf12it0nn2 |
INOUT 0000 Read / Write
67 LEFT | vdd_ve.120 | pul.ve | 135
Core digital VDD (1.0V)
68 LEFT | ext_iopad0_as | pul_tf12it0nn2 |
INOUT 0000 Address Strobe
69 LEFT ‘ vss_ges_128 ‘ pnl_ges ‘
Core digital VSS (0.0V)
70 LEFT | ext_iopad0_addr31 | pnl_tf12it0nn2 |
INOUT 00000000 [31]
71 LEFT ‘ vss_go_111 ‘ pnl_go ‘

10 digital VSS (0.0V)
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Pin No. | Package O ‘ oo ‘ Master Cell ‘ mA
000 00
72 LEFT | ext_iopad0_addr30 | pul_tf12it0nn2 |
INOUT 0ooooooo [30]
73 LEFT ‘ vdd_vop_110 ‘ pnl_vop ‘ 135
10 digital VDD (3.3V)
74 LEFT | ext_iopad0_addr29 | pul_tf12it0nn2 |
INOUT iEEGEEEEEE
75 LEFT ‘ vss_ges 127 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
76 LEFT | ext_iopad0_addr2s | pultf12it0nn2 |
INOUT 0ooooooo [28
77 LEFT | ext_iopad0_addr27 | pul_tf12it0nn2 |
INOUT 0ooooooo [27]
78 LEFT | ext_iopad0_addr26 | pnl_tf12it0nn2 |
INOUT OooOooooo [26]
79 LEFT | vdd_vel19 | pulve | 135
Core digital VDD (1.0V)
80 LEFT | ext_iopad0_addr25 | pnl_tf12it0nn2 |
INOUT 0Ooo0O0ooo [25)
81 LEFT ‘ vss_ges_126 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
82 LEFT | ext_iopad0_addr24 | pul_tf12it0nn2 |
INOUT 00000000 [24]
83 LEFT | vss_go.110 | pulgo \
IO digital VSS (0.0V)
84 LEFT ‘ ext_iopad0_addr23 ‘ pnl_tf12it0nn2 ‘
INOUT 00000000 [23]
85 LEFT | vdd_vop.19 | pnlvop | 135
10 digital VDD (3.3V)
86 LEFT | ext_iopad0_addr22 | pultf12it0nn2 |
INOUT 00ooooooo [22
87 LEFT ‘ vss_ges_125 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
88 LEFT | ext_iopad0_addr21 | pul_tf12it0nn2 |
INOUT 0ooO0oooo [21
89 LEFT | ext_iopad0_addr20 | pul_tf12it0nn2 |
INOUT iEEGEEEERE
90 LEFT | ext_iopad0_addr19 | pnl_tf12it0nn2 |
INOUT iEEGEIEEEET
91 LEFT | vddvell8 | pulve | 135

Core digital VDD (1.0V)
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Pin No. | Package O ‘ oo ‘ Master Cell ‘ mA
000 00
92 LEFT | ext_iopad0_addrl8 | pul_tf12it0nn2
INOUT 0ooooooo 18]
93 LEFT | vss_ges 124 | pnlgcs \
Core digital VSS (0.0V)
94 LEFT | ext_iopad0_addrl7 | pul_tf12it0nn2
INOUT iEEGEEEERT
95 LEFT ‘ vss_go_19 ‘ pnl_go ‘
10 digital VSS (0.0V)
96 LEFT | ext_iopad0_addr16 | pultf12it0nn2 |
INOUT 0Ooo0Ooooo [16]
97 LEFT | vdd_vop.I8 | pulvop | 135
10 digital VDD (3.3V)
98 LEFT | ext_iopad0_addrl5 | pul_tf12it0nn2
INOUT 0ooO0oo0oo [15)
99 LEFT | ext_iopad0_addrl4 | pul_tf12it0nn2
INOUT 00000000 [14]
100 LEFT | ext_iopad0_addrl13 | pnl_tf12it0nn2
INOUT SEEGIEIEGEEEE]
101 LEFT | ext_iopad0_dreq3 | pul_tf12it0nn2
INPUT 0000 DMA Request[3]
102 LEFT | ext_iopad0_addr12 | pul_tf12it0nn2
INOUT 0ooooooo [12]
103 LEFT | ext_iopad0_dreq2 | pul_tf12it0nn2 |
INPUT 0000 DMA Request|2]
104 LEFT ‘ ext_iopad0_addrll ‘ pnl_tf12it0nn2 ‘
INOUT 00000000 [11]
105 LEFT ‘ vss_go_18 ‘ pnl_go ‘
IO digital VSS (0.0V)
106 LEFT | ext_iopad0_addr10 | pul_tf12it0nn2
INOUT 0O0ooo0ooo [10]
107 LEFT | vdd_vop17 | pulvop | 135
10 digital VDD (3.3V)
108 LEFT | ext_iopad0_addr9 | pul_tf12it0nn2
INOUT oooooooo (9
109 LEFT ‘ vss_ges_122 ‘ pnl_ges ‘
Core digital VSS (0.0V)
110 LEFT | ext_iopad0_addr8 | pnl_tf12it0nn2
INOUT iEEGEEEEED
111 LEFT | ext_iopad0_addr7 | pul_tf12it0nn2

INOUT

00000000 [7)
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Pin No. | Package O ‘ oo ‘ Master Cell ‘ mA
oodo ad
112 LEFT | ext_iopad0_addr6 | pul_tf12it0nn2 |
INOUT SEGEEGEEEERG
113 LEFT | vddvell6 | pulve | 135
Core digital VDD (1.0V)
114 LEFT ‘ ext_iopad0_addrd ‘ pnl_tf12it0nn2 ‘
INOUT SEEGEEGEENG
115 LEFT ‘ ext_iopad0_addr4 ‘ pnl_tf12it0nn2 ‘
INOUT 00000000 [4
116 LEFT | ext_iopad0_addr3 | pultf12it0nn2 |
INOUT ooooooog [3)
117 LEFT | ext_iopad0_addr2 | pul_tf12it0nn2 |
INOUT 00000000 200000000 [2
118 LEFT ‘ ext_iopad0_grant ‘ pnl_tf12it0nn2 ‘
OouTPUT 0000 Grant
119 LEFT ‘ ext_iopad0_cs2 ‘ pnl_tf12it0nn2 ‘
OUTPUT 0000 Chip Select[2]
120 LEFT | ext_iopad0_csl | pnl_tf12it0nn2 |
OUTPUT 0000 Chip Select[1]
121 LEFT | vddvells | pulve | 135
Core digital VDD (1.0V)
122 LEFT | ext_iopad0_cs0 | pul_tf12it0nn2 |
OUTPUT 0000 Chip Select[0]
123 LEFT | vss.gol7 | pulgo \
IO digital VSS (0.0V)
124 LEFT ‘ ext_iopad0_dackl ‘ pnl_tf12it0nn2 ‘
OouTPUT OO000 DMA Acknowledgel
125 LEFT | vdd_vop.l6 | pnlvop | 135
IO digital VDD (3.3V)
126 LEFT | ext_iopad0_dack0 | pultf12it0nn2 |
OouTPUT OOO0O0 DMA Acknowledge0
127 LEFT | ext_iopad0_dack2 | pul_tf12it0nn2 |
OouTPUT 0000 DMA Acknowledge2
128 LEFT | ext_iopad0_data_dir | pul_tf12it0nn2 |
ouTPUT 0000 Data Direction
129 LEFT ‘ ext_iopad0_dack3 ‘ pnl_tf12it0nn2 ‘
OuUTPUT 0000 DMA Acknowledge3
130 LEFT ‘ ext_iopad0_ie ‘ pnl_tf12it0nn2 ‘
OouTPUT 0000 Input Enable
131 LEFT ‘ vss_go_l6 ‘ pnl_go ‘

10 digital VSS (0.0V)
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132 LEFT | ext_iopad0.oe | pul_tf12it0nn2 |
ouTPUT 0000 Output Enable
133 LEFT ‘ vdd_vop_15 ‘ pnl_vop ‘ 135
10 digital VDD (3.3V)
134 LEFT ‘ ext_iopad0_irql ‘ pnl_tf12it0nn2 ‘
INPUT goooot
135 LEFT | ext_iopad0.irq3 | pnltf12it0nn2 |
INPUT goodo 3
136 LEFT | ext_iopad0_irq0 | pultf12it0nn2 |
INPUT gogogdogo
137 LEFT | ext_iopad0_req | pul_tf12it0nn2 |
INPUT goooooooo
138 LEFT ‘ ext_iopad0_dreql ‘ pnl_tf12it0nn2 ‘
INPUT 0000 DMA Request|[1]
139 LEFT ‘ ext_iopad0_irq2 ‘ pnl_tf12it0nn2 ‘
INPUT goooo 2
140 LEFT ‘ ext_iopad0_auto_rdy_en ‘ pnl_tf12it0nn2 ‘
INPUT 0000 Auto Ready Enable 00O
141 LEFT ‘ vss_ges_119 ‘ pnl_ges ‘
Core digital VSS (0.0V)
142 LEFT | ext_iopad0_dreq0 | pul_tf12it0nn2 |
INPUT 0000 DMA Request[0]
143 LEFT | vss_gol5 | pulgo \
IO digital VSS (0.0V)
144 LEFT | ext_iopad0_bit16 | pul_tf12it0nn2 |
INPUT 000000000 1ebit00OO00O
145 LEFT | vdd_vop.l4 | pnlvop | 135
IO digital VDD (3.3V)
146 LEFT | ext_iopad0_bit8 | pultf12it0nn2 |
INPUT 000000000 8hitdooaono
147 LEFT ‘ breaker_cell ‘ ‘
148 LEFT ‘ pp-iopad0_pp_pwm_in_pad2 ‘ pnl_it2nn8 ‘
INPUT PWM OO channel2 (PWMOOOOODO)
149 LEFT | vddvel12 | pul.ve | 135
Core digital VDD (1.0V)
150 LEFT ‘ pp-iopad0_pp_pwm_in_padl ‘ pnl.it2nn8§ ‘
INPUT PWM OO channell (PWMOOOODO)
151 LEFT ‘ vss_go_l4 ‘ pnl_go ‘

10 digital VSS (0.0V)
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152 LEFT ‘ pp-iopad0_pp_pwm_in_pad0 ‘ pnl_it2nn8 ‘
INPUT PWM OO channeld (PWMOOOOODO)
153 LEFT ‘ vss_ges_117 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
154 LEFT ‘ pp-iopad0_pp_pwm_out_padb ‘ pnl_tf04itOnn2 ‘
OouTPUT PWM OO channels (PWMOOOOOO)
155 LEFT ‘ pp-iopad0_pp_pwm_out_pad4 ‘ pnl_tf04itOnn2 ‘
OUTPUT PWM OO channeld (PWMOOOODO)
156 LEFT ‘ pp-iopad0_pp_-pwm_out_pad3 ‘ pnl_tf04itOnn2 ‘
OuUTPUT PWM OO channel3 (PWMOOOOODO)
157 LEFT ‘ vss_gcs_116 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
158 LEFT ‘ pp-iopad0_pp_pwm_out_pad2 ‘ pnl_tf04itOnn2 ‘
OouUTPUT PWM OO channel2 (PWMOOOOODO)
159 LEFT | vddvelll | pulve | 135
Core digital VDD (1.0V)
160 LEFT ‘ pp-iopad0_pp_pwm_out_pad1 ‘ pnl_tf04itOnn2 ‘
OUTPUT PWM OO channell (PWMOOOODO)
161 LEFT ‘ vss_ges_115 ‘ pnl_ges ‘
Core digital VSS (0.0V)
162 LEFT ‘ pp-iopad0_pp_pwm_out_pad0 ‘ pnl_tf04itOnn2 ‘
OUTPUT | PWM OO channeld0 (PWMOOOODOO)
163 LEFT | vss_go 13 | pulgo \
IO digital VSS (0.0V)
164 LEFT ‘ pp-iopad0_pp_pz_pad?2 ‘ pnl_it2nn8 ‘
INPUT 00000 ZOOOOOO channel2 (0000 0O0OO)
165 LEFT | vdd_vop 13 | pnlvop | 135
IO digital VDD (3.3V)
166 LEFT ‘ pp-iopad0_pp_pz_-padl ‘ pnl.it2nn8§ ‘
INPUT 00000 Z0OOOOO0OO channell (OOOOOOO)
167 LEFT ‘ vss_ges_114 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
168 LEFT ‘ pp-iopad0_pp_pz_pad0 ‘ pnl_it2nn8 ‘
INPUT 00000 ZOOOOOO channeld (D0ODODOOODO)
169 LEFT ‘ pp-iopad0_pp_pb_pad2 ‘ pnl_it2nn8 ‘
INPUT 00000 BOOOUOOO channel2 (000D 0OOO)
170 LEFT ‘ pp-iopad0_pp_pb_padl ‘ pnl.it2nn8§ ‘
INPUT O0000 BOOOOOO channell (O0OOOO0OO)
171 LEFT ‘ vss_ges_113 ‘ pnl_ges ‘

Core digital VSS (0.0V)
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172 LEFT | pp-iopad0_pp_pb_pado | puLit2nns |
INPUT 00000 BOOOOOO channel0 (000D O0OO)
173 LEFT ‘ vdd_ve_110 ‘ pnl_vc ‘ 135
Core digital VDD (1.0V)
174 LEFT ‘ pp-iopad0_pp_pa_pad2 ‘ pnl_it2nn8 ‘
INPUT 00000 AOODOOOO channel2 (0OOO0OOO)
175 LEFT ‘ pp-iopad0_pp_pa_padl ‘ pnl_it2nn8 ‘
INPUT O00O0O0 AOJOUOOOOO channell (DODOOOOO)
176 LEFT ‘ pp-iopad0_pp-pa_pad0 ‘ pnl.it2nn8§ ‘
INPUT 00000 AOJOODOOOO channelo (DODOOOOO)
177 LEFT ‘ vss_ges_112 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
178 LEFT | spi_pad1_spi_mosi_o | pul_t04it0nn2 |
OUTPUT | Master Out / Slave In channell (SPI)
179 LEFT ‘ spi_padl_spi_miso_i ‘ pnl_it2nn8 ‘
INPUT Master In / Slave Out channell (SPI)
180 LEFT ‘ spi_padl_spi_ss_2_o_ ‘ pnl_tf04itOnn2 ‘
OUTPUT Slave Select2 channell (SPI)
181 LEFT ‘ vss_ges_111 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
182 LEFT | spi_pad1_spi_ss_1o. | pul_t04it0nn2 |
OUTPUT Slave Selectl channell (SPI)
183 LEFT | vdd.ve.l9 | pul.ve | 135
Core digital VDD (1.0V)
184 LEFT ‘ spi_padl_spi_ss_0_o_ ‘ pnl_tf04itOnn2 ‘
OUTPUT Slave SelectO channell (SPI)
185 LEFT ‘ spi_-padl_spi_sck_o ‘ pnl_tf04itOnn2 ‘
OuUTPUT SCLK (SPI)
186 LEFT ‘ spi-pad0_spi_mosi_o ‘ pnl_tf04itOnn2 ‘
OUTPUT Master Out / Slave In channel0 (SPI)
187 LEFT ‘ vss_ges 110 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
188 LEFT | spi_pad0_spi_miso.i | puLit2nns |
INPUT Master In / Slave Out channel0 (SPI)
189 LEFT ‘ vdd_vop_12 ‘ pnl_vop ‘
10 digital VDD (3.3V)
190 LEFT ‘ spi_pad0_spi_ss_2_o_ ‘ pnl_tf04itOnn2 ‘
OUTPUT Slave Select2 channel0 (SPI)
191 LEFT ‘ vss_ges-19 ‘ pnl_ges ‘

Core digital VSS (0.0V)
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192 LEFT | spi_pad0_spi_ss_1 o | pul_t04it0nn2 |
OUTPUT Slave Selectl channel0 (SPI)
193 LEFT | spi_pad0_spi_ss_0_o- | pul_t04it0nn2 |
OUTPUT Slave SelectO channel0 (SPI)
194 LEFT ‘ spi_pad0_spi_sck_o ‘ pnl_tf04itOnn2 ‘
OouTPUT SCLK (SPI)
195 LEFT ‘ spi_pad0_spi-ss_3_o_ ‘ pnl_tf04itOnn2 ‘
OUTPUT Slave Select3 channel0 (SPI)
196 LEFT ‘ spi-padl_spi_ss_3_o_ ‘ pnl_tf04itOnn2 ‘
OUTPUT Slave Select3 channell (SPI)
197 LEFT | vdd.vels | pulve | 135
Core digital VDD (1.0V)
108 LEFT | pp-iopad0_pp_pwm_out_pad1l | pnltf04it0nn2 |
OouUTPUT PWM OO channelll (PWMOOOOOO)
199 LEFT ‘ vss_ges_18 ‘ pnl_ges ‘
Core digital VSS (0.0V)
200 LEFT ‘ pp-iopad0_pp_pwm_out_pad10 ‘ pnl_tf04itOnn2 ‘
OUTPUT PWM OO channell0 (PWMOODOODO)
201 LEFT ‘ pp-iopad0_pp-pwm_out_pad9 ‘ pnl_tf04itOnn2 ‘
OouTPUT PWM OO channel9 (PWMOOOOOO)
202 LEFT ‘ pp-iopad0_pp_pwm_out_pad8 ‘ pnl_tf04itOnn2 ‘
OUTPUT | PWM OO channel8 (PWMOOOODOO)
203 LEFT ‘ vss_ges 17 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
204 LEFT ‘ pp-iopad0_pp_pwm_out_pad7 ‘ pnl_tf04itOnn2 ‘
OouTPUT PWM OO channel7 (PWMOOOOOO)
205 LEFT ‘ pp-iopad0_pp_pwm_out_pad6 ‘ pnl_tf04itOnn2 ‘
OUTPUT PWM OO channel6 (PWMOOOODOO)
206 LEFT ‘ pio_pad_pio_data_7_io ‘ pnl_tf12it0nn8 ‘
INOUT Data[7] (PIO)
207 LEFT ‘ vss_go_12 ‘ pnl_go ‘
IO digital VSS (0.0V)
208 LEFT | pio_pad_pio_data_6_io | pul_tf12it0nns |
INOUT Datal6] (PIO)
209 LEFT ‘ pio_pad_pio_data_5_io ‘ pnl_tf12it0nn8 ‘
INOUT Data[5] (PIO)
210 LEFT ‘ pio_pad_pio_data_4_io ‘ pnl_tf12it0nn8 ‘
INOUT Data[4] (PIO)
211 LEFT ‘ vss_ges_16 ‘ pnl_ges ‘

Core digital VSS (0.0V)
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212 LEFT | pio_pad_pio_data_3._io | pul_tf12it0nns |
INOUT Datal[3] (PIO)
213 LEFT | vdd.vel6 | pulve | 135
Core digital VDD (1.0V)
214 LEFT ‘ pio_pad_pio_data_2_io ‘ pnl_tf12it0nn8 ‘
INOUT Data[2] (PIO)
215 LEFT ‘ vss_ges_15 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
216 LEFT ‘ pio_pad_pio_data_1_io ‘ pnl_tf12it0nn8 ‘
INOUT Data[l] (PIO)
217 LEFT | pio_pad_pio_data_0_io | pul_tf12it0nns |
INOUT Datal0] (PIO)
218 LEFT | vdd.vels | pul.ve | 135
Core digital VDD (1.0V)
219 LEFT ‘ vss_ges_14 ‘ pnl_ges ‘
Core digital VSS (0.0V)
220 LEFT ‘ clk_iopad0_reset_outer ‘ pnl_tf12itOnn8 ‘
OouTPUT goooooooboogo
221 LEFT | vdd_vel4 | pulve | 135
Core digital VDD (1.0V)
222 LEFT ‘ vss_ges_13 ‘ pnl_ges ‘
Core digital VSS (0.0V)
223 LEFT | cliiopad0_FOUT | pul_tf12it0nns |
OUTPUT PLLOOOOOO
9294 LEFT | vdd_vop11 | pulvop | 135
10 digital VDD (3.3V)
225 LEFT ‘ pp-iopad0_pp_pz_pad3 ‘ pnl_it2nn8 ‘
INPUT 00000 Z0OOOOO0OO channel3 (0OOOOOOO)
226 LEFT ‘ pp-iopad0_pp_pb_pad3 ‘ pnl.it2nn8§ ‘
INPUT O0000 BOOOOOO channel3 (00O OO0OO)
227 LEFT ‘ pp-iopad0_pp_pa_pad3 ‘ pnl_it2nn8 ‘
INPUT 00000 AJOODOOOO channel3 (0D O0OO0OOO)
298 LEFT | vss_go_l1 | pulgo \
IO digital VSS (0.0V)
229 LEFT ‘ vss_ges_11 ‘ pnl_ges ‘
Core digital VSS (0.0V)
230 LEFT ‘ rtc_pad_rtc_reset_i_ ‘ pnl_it2pu8 ‘
INPUT Core digital VDD (1.0V)
231 LEFT ‘ rtc_pad_rtc_hold_i_ ‘ pnl_it2pu8 ‘
INPUT Core digital VSS (0.0V)
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000 00
232 LEFT | vdd_vel0 | pul.ve | 135
Core digital VDD (1.0V)
233 LEFT ‘ clk_iopadO_clk_outer ‘ pnl_tf12it0nn8 ‘
OUTPUT |0O000000O0O0O00
9234 LEFT | clk_iopad0_reset.in | puLit2pus |
INPUT 00o0ooo
235 LEFT | clk_iopad0_F0 | puLit2pds |
INPUT PLL OO Feedback Divider[0]
236 LEFT | cliiopad0_F1 | puLit2pus |
INPUT PLL OO Feedback Divider[1]
237 LEFT | clik_iopad0_F2 | puLit2pus |
INPUT PLL O O Feedback Divider[2]
238 LEFT | clikiopad0_F3 | puLit2pus |
INPUT PLL OO Feedback Divider|[3]
239 LEFT | clikiopad0_F4 | puLit2pds |
INPUT PLL OO Feedback Divider[4]
240 LEFT | clk_iopad0_F5 | pnLit2pds |
INPUT PLL OO Feedback Divider[5]
241 LEFT | vdd_vop 10 | pulvop | 135
10 digital VDD (3.3V)
242 LEFT | cli_iopad0_FIN | puLit2nns |
INPUT PLL O O Reference Clock Input
243 LEFT | clikiopad0_BP | puLit2pds |
INPUT PLLOO OOOOOO
9244 LEFT | clk_iopad0_R0 | puLit2pds |
INPUT PLL OO Input Divider[0]
245 LEFT | clk_iopad0_R1 | pnLit2pus |
INPUT PLL OO Input Divider[1]
246 LEFT | clk_iopad0_R2 | puLit2pds |
INPUT PLL OO Input Divider[2]
247 LEFT | clkiopad0_R3 | puLit2pds |
INPUT PLL OO Input Divider[3
] 248 LEFT | vss_go10 | pulgo \
IO digital VSS (0.0V)
9249 LEFT | clk_iopad0_OEB | puLit2pds |
INPUT PLL OO FOUT Enable
250 LEFT | clk_iopad0_OD | pnLit2pds |
INPUT PLL OO Output Divider
251 LEFT | clikiopad0_PD | puLit2pds |

PLL OO0 Power Down
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000 00
252 LEFT | clk_iopad0_PRCUT2P1 | PRCUT2P |
Power Cut Cell
253 LEFT | clk_iopad0_PVSS2P | PVSS2P \
10 analog VSS
254 LEFT | clk_iopad0_PVDD2P | PVDD2P \
IO analog VDD (3.3V)
255 LEFT | clkiopad0_PVDD1P1 | PVDD1P \
PLL analog VDD (3.3V)
256 LEFT | clk_iopad0_PVDD1PO | PVDD1P \
PLL analog VDD (3.3V)
257 LEFT | clik_iopad0_PVSSIPCO | PvssiPC |
PLL digital VSS
258 LEFT | clk_iopad0_PVSS1P1 | PVSSIP \
PLL analog VSS
259 LEFT | clk_iopad0_PVSS1PO | PVSSIP \
PLL analog VSS
260 LEFT | clk_iopad0_PVDD1PCO | PVDDIPC |
PLL digital VDD (1.0V)
261 LEFT | clk_iopad0_PRCUT2P0 | PRCUT2P |
Power Cut Cell
262 BOTTOM | pei_pocO | PVDD2POC | 45
PCC Power Rail
263 BOTTOM | pci_iopad0_Uiov_hi_0 | PCIG6SDGZ |
INOUT AD[32](PCIOO)
264 BOTTOM | pei_iopad0_Uiov_hi_1 | PCIG6SDGZ |
INOUT AD[33](PCIOO)
265 BOTTOM | pei-iopad0_Uiov_hi 2 | PCIG6SDGZ |
INOUT AD[34](PCIOO)
266 BOTTOM | pci_iopad0_Uiov_hi_3 | PCIG6SDGZ |
INOUT AD[35|(PCIOO)
267 BOTTOM | pei_iopad0_Uiov_hi_4 | PCIG6SDGZ |
INOUT AD[36](PCI O O)
268 BOTTOM | pci_iopad0_Uiov_hi_ | PCIG6SDGZ |
INOUT AD[37](PCIO O)
269 BOTTOM | pci_iopad0_Uiov_hi_6 | PCIG6SDGZ |
INOUT AD[38](PCIO O)
270 BOTTOM | pei-iopad0_Uiov_hi_7 | PCIG6SDGZ |
INOUT AD[39](PCIOO)
271 BOTTOM | pci_iopad0_Uiov_hi_8 | PCIG6SDGZ |
INOUT AD[40](PCIOO)
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0oo 00
272 BOTTOM | pci_iopad0_Uiov_hi_9 | PCIG6SDGZ |
INOUT AD[41)(PCIO D)
9273 BOTTOM | pei_iopad0_Uiov_hi_10 | PCIG6SDGZ |
INOUT AD[42](PCIO O)
274 BOTTOM | vss_io_bl5 | PVSS2DGZ | 170
IO digital VSS (0.0V)
275 BOTTOM | pei_iopad0_Uiov_hi_11 | PCIG6SDGZ |
INOUT AD[43](PCIO D)
276 BOTTOM | pei_iopad0_Uiov_hi_12 | PCIG6SDGZ |
INOUT AD[44](PCIO D)
277 BOTTOM | pei_iopad0_Uiov_hi_13 | PCIG6SDGZ |
INOUT AD[45)(PCIO D)
278 BOTTOM | pci_iopad0_Uiov_hi_14 | PCIG6SDGZ |
INOUT AD[46](PCI O O)
279 BOTTOM | pei_iopad0_Uiov_hi_15 | PCIG6SDGZ |
INOUT AD[47](PCIOO)
280 BOTTOM | pei-iopad0_Uiov_hi_16 | PCIG6SDGZ |
INOUT AD[48](PCIO O)
281 BOTTOM | pci_iopad0_Uiov_hi_17 | PCIG6SDGZ |
INOUT AD[49](PCIO O)
282 BOTTOM | pei_iopad0_Uiov_hi_18 | PCIG6SDGZ |
INOUT AD[50](PCI O O)
283 BOTTOM | pei_iopad0_Uiov_hi_19 | PCIG6SDGZ |
INOUT AD[51)(PCIO D)
284 BOTTOM | pei_iopad0_Uiov_hi_20 | PCIG6SDGZ |
INOUT AD[52](PCIOO)
285 BOTTOM | peiiopad0_Uiov_hi_21 | PCI66SDGZ |
INOUT AD[53](PCIOO)
286 BOTTOM | pei_iopad0_Uiov_hi_22 | PCIG6SDGZ |
INOUT AD[54](PCIOO)
287 BOTTOM | pei_iopad0_Uiov_hi_23 | PCIG6SDGZ |
INOUT AD[55](PCI O O)
288 BOTTOM | vdd.io.b17 | PVDD2DGZ | 45
10 digital VDD (3.3V)
289 BOTTOM | pei_iopad0_Uiov_hi_24 | PCIG6SDGZ |
INOUT AD[56](PCIO O)
290 BOTTOM | vss_io_b14 | PVSS2DGZ |
IO digital VSS (0.0V)
291 BOTTOM | pei_iopad0_Uiov_hi_25 | PCIG6SDGZ |
INOUT AD[57)(PCIOO)
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0oo 00
292 BOTTOM | vss_core_b35 | PVSSIDGZ |
Core digital VSS (0.0V)
293 BOTTOM | pei_iopad0_Uiov_hi_26 | PCIG6SDGZ |
INOUT AD[58](PCIO O)
294 BOTTOM | vdd_core_b20 | PVDDIDGZ | 45
Core digital VDD (1.0V)
295 BOTTOM | pei_iopad0_Uiov_hi_27 | PCIG6SDGZ |
INOUT AD[59)(PCIOO)
296 BOTTOM | vss_core_b34 | PVSSIDGZ |
Core digital VSS (0.0V)
297 BOTTOM | pei_iopad0_Uiov_hi_28 | PCIG6SDGZ |
INOUT AD[60](PCI O O)
298 BOTTOM | pei_iopad0_Uiov_hi_29 | PCIG6SDGZ |
INOUT AD[61](PCIO O)
299 BOTTOM | pei_iopad0_Uiov_hi_30 | PCIG6SDGZ |
INOUT AD[62](PCIOO)
300 BOTTOM | vss_core_b33 | PVSSIDGZ |
Core digital VSS (0.0V)
301 BOTTOM | pei_iopad0_Uiov_hi_31 | PCIG6SDGZ |
INOUT AD[63](PCIOO)
302 BOTTOM | vss_io_b13 | PVSS2DGZ |
10 digital VSS (0.0V)
303 BOTTOM | pei_iopad0_Uio2 | PCIG6SDGZ |
PAR64 (PCIOO)
304 BOTTOM | vdd._io-b16 | PVDD2DGZ | 45
10 digital VDD (3.3V)
305 BOTTOM | peiiopad0_Uiov2.hi_0 | PCIG6SDGZ |
INOUT C/BE[4] (PCIO D)
306 BOTTOM | vdd_core_b19 | PVDDIDGZ | 45
Core digital VDD (1.0V)
307 BOTTOM | pei_iopad0_Uiov2_hi_1 | PCIG6SDGZ |
INOUT C/BE[5] (PCIOO)
308 BOTTOM | vss_core_b32 | PVSSIDGZ |
Core digital VSS (0.0V)
309 BOTTOM | pei_iopad0_Uiov2_hi_2 | PCIG6SDGZ |
INOUT C/BE[6] (PCIO D)
310 BOTTOM | peiiopad0_Uiov2 hi_3 | PCI66SDGZ |
INOUT C/BE[7] (PCIO D)
311 BOTTOM | pei-iopad0_Uio | PCIG6SDGZ |

REQ64# (PCIO D)
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312 BOTTOM | vss_core_b31 | PVSSIDGZ |
Core digital VSS (0.0V)
313 BOTTOM | pei_iopad0_Uio8 | PCIG6SDGZ |
ACK64# (PCIOO)
314 BOTTOM | vss_io_b12 | PVSS2DGZ |
IO digital VSS (0.0V)
315 BOTTOM | pei-iopad0_Uiov_lo_0 | PCIG6SDGZ |
INOUT AD[0](PCIOO)
316 BOTTOM | vdd_io-b15 | PVDD2DGZ | 45
10 digital VDD (3.3V)
317 BOTTOM | pei_iopad0_Uiov_lo_1 | PCIG6SDGZ |
INOUT AD[1](PCIO O)
318 BOTTOM | vdd_core_b18 | PVDDIDGZ | 45
Core digital VDD (1.0V)
319 BOTTOM | peiiopad0_Uiov_lo_2 | PCIG6SDGZ |
INOUT AD[2](PCIOO)
320 BOTTOM | vss_core_b30 | PVSSIDGZ |
Core digital VSS (0.0V)
321 BOTTOM | pei-iopad0_Uiov_lo_3 | PCIG6SDGZ |
INOUT AD[3|(PCIODO)
322 BOTTOM | pei_iopad0_Uiov_lo_4 | PCIG6SDGZ |
INOUT AD[4](PCIOO)
323 BOTTOM | pei_iopad0_Uiov_lo_5 | PCIG6SDGZ |
INOUT AD[5](PCIOO)
324 BOTTOM | vss_core_b29 | PVSSIDGZ |
Core digital VSS (0.0V)
325 BOTTOM | pei-iopad0_Uiov_lo_6 | PCIG6SDGZ |
INOUT AD[6](PCIOO)
326 BOTTOM | vdd_coreb17 | PVDDIDGZ | 45
Core digital VDD (1.0V)
327 BOTTOM | pei_iopad0_Uiov_lo_7 | PCIG6SDGZ |
INOUT AD[7](PCIO O)
328 BOTTOM | vss_core_b28 | PVSSIDGZ |
Core digital VSS (0.0V)
329 BOTTOM | pei_iopad0_Uiov2.10.0 | PCIG6SDGZ |
INOUT C/BE[0](PCIOO)
330 BOTTOM | pei-iopad0_Uiov_lo_8 | PCIG6SDGZ |
INOUT AD[8](PCIOO)
331 BOTTOM | pei-iopad0_Uiov_lo_9 | PCIG6SDGZ |
INOUT AD[9(PCIOO)
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332 BOTTOM | vss_core_b27 | PVSSIDGZ |
Core digital VSS (0.0V)
333 BOTTOM | pei_iopad0_Uin4 | PCIG6SDGZ |
M66EN (PCIO O )
334 BOTTOM | vdd_core_b16 | PVDDIDGZ | 45
Core digital VDD (1.0V)
335 BOTTOM | pei_iopad0_Uiov_lo_10 | PCIG6SDGZ |
INOUT AD[10](PCIOO)
336 BOTTOM | vss_core_b26 | PVSSIDGZ |
Core digital VSS (0.0V)
337 BOTTOM | pei_iopad0_Uiov_lo_11 | PCIG6SDGZ |
INOUT AD[11](PCIO O)
338 BOTTOM | vss_io_bl1 | PVSS2DGZ |
IO digital VSS (0.0V)
339 BOTTOM | pei_iopad0_Uiov_lo_12 | PCIG6SDGZ |
INOUT AD[12](PCIOO)
340 BOTTOM | vdd.io-b14 | PVDD2DGZ | 45
10 digital VDD (3.3V)
341 BOTTOM | pei_iopad0_Uiov_lo_13 | PCIG6SDGZ |
INOUT AD[13)(PCIOO)
342 BOTTOM | vss_core_b25 | PVSSIDGZ |
Core digital VSS (0.0V)
343 BOTTOM | pei_iopad0_Uiov_lo_14 | PCIG6SDGZ |
INOUT AD[14](PCIO O)
344 BOTTOM | vdd_core_b15 | PVDDIDGZ | 45
Core digital VDD (1.0V)
345 BOTTOM | pei-iopad0_Uiov_lo_15 | PCI66SDGZ |
INOUT AD[15)(PCIOO)
346 BOTTOM | vss_core_b24 | PVSSIDGZ |
Core digital VSS (0.0V)
347 BOTTOM | pei_iopad0_Uiov2lo_1 | PCIG6SDGZ |
INOUT C/BE[1](PCIOO)
348 BOTTOM | pei_iopad0_Uiol | PCIG6SDGZ |
PAR (PCIOO)
349 BOTTOM | pei_iopad0_Uout2 | PCIG6SDGZ |
SERR# (PCIO D)
350 BOTTOM | vss_core_b23 | PVSSIDGZ
Core digital VSS (0.0V)
351 BOTTOM | peiziopad0_Uiol0 | PCIG6SDGZ |

PERR# (PCIO D)
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352 BOTTOM | vdd_core_b14 | PVDDIDGZ | 45
Core digital VDD (1.0V)
353 BOTTOM | pei-iopad0_Uin3 | PCIG6SDGZ |
LOCK# (PCIOO)
354 BOTTOM | vss_io_b10 | PVSS2DGZ |
IO digital VSS (0.0V)
355 BOTTOM | pei-iopad0_Uio6 | PCIG6SDGZ |
STOP# (PCIO D)
356 BOTTOM | vdd_io_b13 | PVDD2DGZ | 45
10 digital VDD (3.3V)
357 BOTTOM | pci_iopad0_Uio7 | PCIG6SDGZ |
DEVSEL# (PCIOO)
358 BOTTOM | vss_core_b22 | PVSSIDGZ |
Core digital VSS (0.0V)
359 BOTTOM | pei-iopad0_Uio5 | PCIG6SDGZ |
TRDY# (PCIOO)
360 BOTTOM | vdd_coreb13 | PVDDIDGZ | 45
Core digital VDD (1.0V)
361 BOTTOM | pei-iopad0_Uiod | PCIG6SDGZ |
IRDY# (PCIOO)
362 BOTTOM | pei_iopad0_Uio3 | PCIG6SDGZ |
FRAME# (PCIOO)
363 BOTTOM | pei_iopad0_Uiov2_1o_2 | PCIG6SDGZ |
INOUT C/BE[2(PCIOO)
364 BOTTOM | vss_core_b21 | PVSSIDGZ |
Core digital VSS (0.0V)
365 BOTTOM | peiiopad0_Uiov_lo_16 | PCI66SDGZ |
INOUT AD[16](PCIOO)
366 BOTTOM | vss_io-h9 | PVSS2DGZ |
10 digital VSS (0.0V)
367 BOTTOM | pci_iopad0_Uiov_lo_17 | PCIG6SDGZ |
INOUT AD[17](PCIO O)
368 BOTTOM | vdd.io-b12 | PVDD2DGZ | 45
10 digital VDD (3.3V)
369 BOTTOM | pei_iopad0_Uiov_lo_18 | PCIG6SDGZ |
INOUT AD[18](PCIO O)
370 BOTTOM | vdd_core_b12 | PVDDIDGZ | 45
Core digital VDD (1.0V)
371 BOTTOM | pei-iopad0_Uiov_lo_19 | PCIG6SDGZ |
INOUT AD[19)(PCIOO)
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372 BOTTOM | vss_core_b20 | PVSSIDGZ |
Core digital VSS (0.0V)
373 BOTTOM | pei_iopad0_Uiov_lo_20 | PCIG6SDGZ |
INOUT AD[20](PCI O O)
374 BOTTOM | pei-iopad0_Uiov_lo_21 | PCIG6SDGZ |
INOUT AD[21](PCIOO)
375 BOTTOM | pci_iopad0_Uiov_lo_22 | PCIG6SDGZ |
INOUT AD[22](PCIOO)
376 BOTTOM | peiziopad0_Uiov_lo_23 | PCIG6SDGZ |
INOUT AD[23)(PCIODO)
377 BOTTOM | pci_iopad0_Uinl | PCIG6SDGZ |
IDSEL(PCIO D)
378 BOTTOM | vss_core_b19 | PVSSIDGZ |
Core digital VSS (0.0V)
379 BOTTOM | pei_iopad0_Uiov2.lo_3 | PCIG6SDGZ |
INOUT C/BE[3|(PCIOO)
380 BOTTOM | pei-iopad0_Uiov_lo_24 | PCIG6SDGZ |
INOUT AD[24](PCIOO)
381 BOTTOM | pciziopad0_Uiov_lo_25 | PCIG6SDGZ |
INOUT AD[25|(PCIOO)
382 BOTTOM | vdd_core_b11 | PVDDIDGZ | 45
Core digital VDD (1.0V)
383 BOTTOM | pei_iopad0_Uiov_lo_26 | PCIG6SDGZ |
INOUT AD[26](PCI O O)
384 BOTTOM | vss_io_b8 | PVSS2DGZ |
IO digital VSS (0.0V)
385 BOTTOM | pei-iopad0_Uiov_lo_27 | PCI66SDGZ |
INOUT AD[27](PCIOO)
386 BOTTOM | vdd_io_b11 | PVDD2DGZ | 45
10 digital VDD (3.3V)
387 BOTTOM | pei_iopad0_Uiov_lo_28 | PCIG6SDGZ |
INOUT AD[28](PCI O O)
388 BOTTOM | vss_core_b18 | PVSSIDGZ |
Core digital VSS (0.0V)
389 BOTTOM | pei_iopad0_Uiov_lo_29 | PCIG6SDGZ |
INOUT AD[29](PCIO O)
390 BOTTOM | pei-iopad0_Uiov_lo_30 | PCI66SDGZ |
INOUT AD[30](PCIOO)
391 BOTTOM | pei_iopad0_Uiov_lo_31 | PCIG6SDGZ |
INOUT AD[31)(PCIODO)




39

Pin No. | Package O ‘ oo ‘ Master Cell ‘ mA
oodo ad
392 BOTTOM | vdd_core_b10 | PVDDIDGZ | 45
Core digital VDD (1.0V)
393 BOTTOM | pei_iopad0_Uout1 | PCIG6SDGZ |
REQ# (PCIO D)
394 BOTTOM | vss_core_b17 | PVSSIDGZ |
Core digital VSS (0.0V)
395 BOTTOM | pei-iopad0_Uin2 | PCIG6SDGZ |
INOUT GNT# (PCIO D)
396 BOTTOM | vss_io_b7 | PVSS2DGZ |
10 digital VSS (0.0V)
397 BOTTOM | pei_iopad0_UPclk | PCIG6SDGZ |
INOUT CLK (PCIO D)
398 BOTTOM | vdd_io_b10 | PVDD2DGZ | 45
10 digital VDD (3.3V)
399 BOTTOM | pei_iopad0_UPrst | PCIG6SDGZ |
INOUT RST# (PCIO D)
400 BOTTOM | vss_core_b16 | PVSSIDGZ |
Core digital VSS (0.0V)
401 BOTTOM | pci_iopad0_PINTA | PCIG6SDGZ |
INOUT INTA# (PCIOO)
402 BOTTOM | vdd_core_b9 | PVDDIDGZ | 45
Core digital VDD (1.0V)
403 BOTTOM | pei_preut0 | PRCUT2P |
INOUT PRCUT
404 BOTTOM ‘ sdram _iopad0_oe ‘ pnl_sstl_2classi ‘
OUTPUT Output Enable < action:0 stop:1 > (SDRAM)
405 BOTTOM ‘ sdram_iopad0_dir ‘ pnl_sstl_2classi ‘
OUTPUT Direction < read:1 write:0 = (SDRAM)
406 BOTTOM ‘ sdram_iopad0-dq127 ‘ pnl_sstl_2classi ‘
INOUT Dq[127] (SDRAM)
407 BOTTOM ‘ sdram _iopad0_dq063 ‘ pnl_sstl 2classi ‘
INOUT Dq[63] (SDRAM)
408 BOTTOM ‘ vss_ges_blb ‘ pnl_sstl_ges ‘
Core digital VSS (0.0V)
409 BOTTOM ‘ sdram _iopad0_dq123 ‘ pnl_sstl_2classi ‘
INOUT Dq[123] (SDRAM)
410 BOTTOM ‘ sdram _iopad0_dq059 ‘ pnl_sstl_2classi ‘
INOUT Dq[59] (SDRAM)
411 BOTTOM ‘ sdram_iopad0-dq126 ‘ pnl_sstl_2classi ‘
INOUT Dq[126] (SDRAM)
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412 BOTTOM | vdd_ve.b8 | pulsstlve | 45
Core digital VDD (1.0V)
413 BOTTOM ‘ sdram _iopad0_dq062 ‘ pnl_sstl 2classi ‘
INOUT Dq[62] (SDRAM)
414 BOTTOM ‘ vss_ges_bl4 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
415 BOTTOM ‘ sdram _iopad0_dq122 ‘ pnl_sstl_2classi ‘
INOUT Dq[122] (SDRAM)
416 BOTTOM ‘ vss_go_b6 ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
417 BOTTOM ‘ sdram _iopad0_dq058 ‘ pnl_sstl 2classi ‘
INOUT Dq[58] (SDRAM)
418 BOTTOM ‘ vdd_vq_b9 ‘ pnl_sstl_vq ‘ 135
10 digital VDD (3.3V)
419 BOTTOM ‘ sdram_iopad0_dqm15 ‘ pnl_sstl_2classi ‘
ouTPUT Dqm[15] (SDRAM)
420 BOTTOM ‘ vss_ges_bl3 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
421 BOTTOM ‘ sdram_iopad0_-dqmO07 ‘ pnl_sstl_2classi ‘
OouTPUT Dgm][07] (SDRAM)
422 BOTTOM ‘ sdram _iopad0_dqs15 ‘ pnl_sstl 2classi ‘
INOUT Dqs[15] (SDRAM)
423 BOTTOM ‘ sdram _iopad0_dqs7 ‘ pnl_sstl 2classi ‘
INOUT Dqs[7] (SDRAM)
424 BOTTOM ‘ vdd_ve_b7 ‘ pnl_sstl_vc ‘ 135
Core digital VDD (1.0V)
425 BOTTOM ‘ sdram _iopad0_dq125 ‘ pnl_sstl_2classi ‘
INOUT Dq[125] (SDRAM)
426 BOTTOM ‘ vss_ges-b12 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
427 BOTTOM ‘ sdram _iopad0_dq061 ‘ pnl_sstl 2classi ‘
INOUT Dq[61] (SDRAM)
428 BOTTOM | sdram_iopad0_dq121 | pnlsstl 2classi |
INOUT Dq[121] (SDRAM)
429 BOTTOM ‘ vdd_vp_b8 ‘ pnl_sstl_vp ‘ 135
10 digital VDD (3.3V)
430 BOTTOM ‘ sdram _iopad0_dq057 ‘ pnl_sstl_2classi ‘
INOUT Dq[57] (SDRAM)
431 BOTTOM ‘ sdram_iopad0_dq124 ‘ pnl_sstl_2classi ‘
INOUT Dq[124] (SDRAM)
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432 BOTTOM ‘ vss_ges_bll ‘ pnl_sstl_ges ‘
Core digital VSS (0.0V)
433 BOTTOM ‘ sdram _iopad0_dq060 ‘ pnl_sstl 2classi ‘
INOUT Dq[60] (SDRAM)
434 BOTTOM ‘ vdd_ve_b6 ‘ pnl_sstl_vc ‘ 135
Core digital VDD (1.0V)
435 BOTTOM ‘ sdram _iopad0_dq120 ‘ pnl_sstl_2classi ‘
INOUT Dq[120] (SDRAM)
436 BOTTOM ‘ vss_go_bb ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
437 BOTTOM ‘ sdram _iopad0_dq056 ‘ pnl_sstl 2classi ‘
INOUT Dq[56] (SDRAM)
438 BOTTOM ‘ vdd_vq_b7 ‘ pnl_sstl_vq ‘ 135
10 digital VDD (3.3V)
439 BOTTOM ‘ sdram _iopad0_dq119 ‘ pnl_sstl_2classi ‘
INOUT Dq[119] (SDRAM)
440 BOTTOM ‘ vss_ges_b10 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
441 BOTTOM ‘ sdram_iopad0-dq055 ‘ pnl_sstl_2classi ‘
INOUT Dq[55] (SDRAM)
442 BOTTOM ‘ sdram _iopad0_dql15 ‘ pnl_sstl 2classi ‘
INOUT Dq[115] (SDRAM)
443 BOTTOM ‘ sdram _iopad0_dq051 ‘ pnl_sstl 2classi ‘
INOUT Dq[51] (SDRAM)
444 BOTTOM ‘ vss_ges-b9 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
445 BOTTOM ‘ sdram_iopad0_dq118 ‘ pnl_sstl_2classi ‘
INOUT Dq[118] (SDRAM)
446 BOTTOM | vdd_ve.b5 | pulsstlve | 135
Core digital VDD (1.0V)
447 BOTTOM ‘ sdram _iopad0_dq054 ‘ pnl_sstl 2classi ‘
INOUT Dq[54] (SDRAM)
448 BOTTOM ‘ vss_go_b4d ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
449 BOTTOM | sdram_iopad0_dq114 | pulsstl 2classi |
INOUT Dq[114] (SDRAM)
450 BOTTOM | vdd_vq_b6 | pnlsstlvg | 135
IO digital VDD (3.3V)
451 BOTTOM ‘ sdram_iopad0-dq050 ‘ pnl_sstl_2classi ‘
INOUT Dq[50] (SDRAM)
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452 BOTTOM ‘ vss_gcs_b8 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
453 BOTTOM ‘ sdram _iopad0_dqm14 ‘ pnl_sstl 2classi ‘
OUTPUT | Dqm[14] (SDRAM)
454 BOTTOM ‘ sstl_vref_b0 ‘ pnl_sstl_vref ‘
SSTL VREF (1.25V)
455 BOTTOM ‘ sdram _iopad0_dqmO06 ‘ pnl_sstl_2classi ‘
OouTPUT Dgm|[06] (SDRAM)
456 BOTTOM | vdd_ve_bd | pulsstlve | 135
Core digital VDD (1.0V)
457 BOTTOM ‘ sdram _iopad0_dqs14 ‘ pnl_sstl_2classi ‘
INOUT Dqs[14] (SDRAM)
458 BOTTOM ‘ vss_ges_b7 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
459 BOTTOM ‘ sdram _iopad0_dqs6 ‘ pnl_sstl_2classi ‘
INOUT Dqs[6] (SDRAM)
460 BOTTOM ‘ sdram _iopad0_dq117 ‘ pnl_sstl_2classi ‘
INOUT Dq[117] (SDRAM)
461 BOTTOM ‘ sdram_iopad0-dq053 ‘ pnl_sstl_2classi ‘
INOUT Dq[53] (SDRAM)
462 BOTTOM ‘ vss_go_b3 ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
463 BOTTOM | sdram_iopad0_dq113 | pulsstl 2classi |
INOUT Dq[113] (SDRAM)
464 BOTTOM ‘ vdd_vq_bb ‘ pnl_sstl_vq ‘ 135
10 digital VDD (3.3V)
465 BOTTOM ‘ sdram _iopad0_dq049 ‘ pnl_sstl_2classi ‘
INOUT Dq[49] (SDRAM)
466 BOTTOM ‘ vss_ges_b6 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
467 BOTTOM ‘ sdram _iopad0_dql16 ‘ pnl_sstl_2classi ‘
INOUT Dq[116] (SDRAM)
468 BOTTOM | vdd_ve_b3 | pulsstlve | 135
Core digital VDD (1.0V)
469 BOTTOM ‘ sdram _iopad0_dq052 ‘ pnl_sstl_2classi ‘
INOUT Dq[52] (SDRAM)
470 BOTTOM ‘ sdram_iopad0_dq112 ‘ pnl_sstl_2classi ‘
INOUT Dq[112] (SDRAM)
471 BOTTOM | vdd_vp_bd | pulsstlvp | 135

10 digital VDD (3.3V)
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472 BOTTOM | sdram_iopad0_dq048 | pulsstl 2classi |
INOUT Dq[48] (SDRAM)
473 BOTTOM ‘ sdram _iopad0_dql11 ‘ pnl_sstl 2classi ‘
INOUT Dq[111] (SDRAM)
474 BOTTOM ‘ vss_ges_bb ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
475 BOTTOM ‘ sdram _iopad0_dq047 ‘ pnl_sstl_2classi ‘
INOUT Dq[47] (SDRAM)
476 BOTTOM ‘ sdram_iopad0-dq107 ‘ pnl_sstl_2classi ‘
INOUT Dq[107] (SDRAM)
477 BOTTOM ‘ sdram _iopad0_dq043 ‘ pnl_sstl 2classi ‘
INOUT Dq[43] (SDRAM)
478 BOTTOM ‘ vdd_vc_b2 ‘ pnl_sstl_vc ‘ 135
Core digital VDD (1.0V)
479 BOTTOM ‘ sdram _iopad0_dq110 ‘ pnl_sstl_2classi ‘
INOUT Dq[110] (SDRAM)
480 BOTTOM ‘ vss_ges_b4 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
481 BOTTOM ‘ sdram_iopad0-dq046 ‘ pnl_sstl_2classi ‘
INOUT Dq[46] (SDRAM)
482 BOTTOM ‘ vss_go_b2 ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
483 BOTTOM | sdram_iopad0_dq106 | pulsstl 2classi |
INOUT Dq[106] (SDRAM)
484 BOTTOM ‘ vdd_vq_b3 ‘ pnl_sstl_vq ‘ 135
10 digital VDD (3.3V)
485 BOTTOM ‘ sdram _iopad0_dq042 ‘ pnl_sstl_2classi ‘
INOUT Dq[42] (SDRAM)
486 BOTTOM ‘ vss_ges_b3 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
487 BOTTOM ‘ sdram _iopad0_dqm13 ‘ pnl_sstl_2classi ‘
OUTPUT | Dqm[13] (SDRAM)
488 BOTTOM | sdram_iopad0_dqmo05 | pnlsstl 2classi |
OuTPUT Dqm[05] (SDRAM)
489 BOTTOM ‘ sdram _iopad0_dqs13 ‘ pnl_sstl_2classi ‘
INOUT Dqs[13] (SDRAM)
490 BOTTOM | vdd.vc.bl | pnlsstlve | 135
Core digital VDD (1.0V)
491 BOTTOM ‘ sdram_iopad0_dqgsb ‘ pnl_sstl_2classi ‘
INOUT Dqs[5] (SDRAM)
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492 BOTTOM ‘ vss_ges_b2 ‘ pnl_sstl_ges ‘
Core digital VSS (0.0V)
493 BOTTOM ‘ sdram _iopad0_dq109 ‘ pnl_sstl 2classi ‘
INOUT Dq[109] (SDRAM)
494 BOTTOM ‘ vss_go_bl ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
495 BOTTOM ‘ sdram _iopad0_dq045 ‘ pnl_sstl_2classi ‘
INOUT Dq[45] (SDRAM)
496 BOTTOM | vdd_vq_b2 | pulsstlvqg | 135
10 digital VDD (3.3V)
497 BOTTOM ‘ sdram _iopad0_dq105 ‘ pnl_sstl 2classi ‘
INOUT Dq[105] (SDRAM)
498 BOTTOM ‘ vss_ges_bl ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
499 BOTTOM ‘ sdram _iopad0_dq041 ‘ pnl_sstl_2classi ‘
INOUT Dq[41] (SDRAM)
500 BOTTOM ‘ sdram _iopad0_dq108 ‘ pnl_sstl_2classi ‘
INOUT Dq[108] (SDRAM)
501 BOTTOM ‘ sdram_iopad0-dq044 ‘ pnl_sstl_2classi ‘
INOUT Dq[44] (SDRAM)
502 BOTTOM | vdd_ve_b0 | pulsstlve | 135
Core digital VDD (1.0V)
503 BOTTOM | sdram_iopad0_dq104 | pulsstl 2classi |
INOUT Dq[104] (SDRAM)
504 BOTTOM ‘ vss_ges_b0 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
505 BOTTOM ‘ sdram _iopad0_dq040 ‘ pnl_sstl_2classi ‘
INOUT Dq[40] (SDRAM)
506 BOTTOM ‘ sdram_iopad0-dq103 ‘ pnl_sstl_2classi ‘
INOUT Dq[103] (SDRAM)
507 BOTTOM ‘ sdram _iopad0_dq039 ‘ pnl_sstl 2classi ‘
INOUT Dq[39] (SDRAM)
508 BOTTOM | vss_go_b0 | pulsstlgo |
IO digital VSS (0.0V)
509 BOTTOM ‘ sdram _iopad0_dq099 ‘ pnl_sstl_2classi ‘
INOUT Dq[99] (SDRAM)
510 BOTTOM | vdd.vq.bl | pnlsstlvg | 135
IO digital VDD (3.3V)
511 BOTTOM ‘ sdram_iopad0-dq035 ‘ pnl_sstl_2classi ‘
INOUT Dq[35] (SDRAM)
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512 BOTTOM | sdram_iopad0_dq102 | pulsstl 2classi |
INOUT Dq[102] (SDRAM)
513 BOTTOM ‘ sdram _iopad0_dq038 ‘ pnl_sstl 2classi ‘
INOUT Dq[38] (SDRAM)
514 BOTTOM ‘ sdram _iopad0_dq098 ‘ pnl_sstl_2classi ‘
INOUT Dq[98] (SDRAM)
515 BOTTOM ‘ sdram _iopad0_dq034 ‘ pnl_sstl_2classi ‘
INOUT Dq[34] (SDRAM)
516 BOTTOM ‘ sdram_iopad0_-dqm12 ‘ pnl_sstl_2classi ‘
ouTPUT Dgm|[12] (SDRAM)
517 BOTTOM ‘ sdram _iopad0_dqm04 ‘ pnl_sstl_2classi ‘
OuTPUT Dqm[04] (SDRAM)
518 BOTTOM ‘ vdd_vp_b0 ‘ pnl_sstl_vp ‘ 135
10 digital VDD (3.3V)
519 BOTTOM ‘ sdram _iopad0_dqs12 ‘ pnl_sstl_2classi ‘
INOUT Dqs[12] (SDRAM)
520 BOTTOM ‘ sdram _iopad0_dqs4 ‘ pnl_sstl_2classi ‘
INOUT Dgs[4] (SDRAM)
521 BOTTOM ‘ sdram_iopad0_dq101 ‘ pnl_sstl_2classi ‘
INOUT Dq[101] (SDRAM)
522 BOTTOM ‘ sdram _iopad0_dq037 ‘ pnl_sstl 2classi ‘
INOUT Dq[37] (SDRAM)
523 RIGHT | vss.gorl8 | pulsstlgo |
IO digital VSS (0.0V)
524 RIGHT ‘ sdram_iopad0_dq097 ‘ pnl_sstl_2classi ‘
INOUT Dq[97] (SDRAM)
525 RIGHT | vdd_vq.r20 | pnlsstlvg | 135
IO digital VDD (3.3V)
526 RIGHT ‘ sdram_iopad0-dq033 ‘ pnl_sstl_2classi ‘
INOUT Dq[33] (SDRAM)
527 RIGHT ‘ sdram _iopad0_dq096 ‘ pnl_sstl 2classi ‘
INOUT Dq[96] (SDRAM)
528 RIGHT | sdram_iopad0_dq100 | pnlsstl 2classi |
INOUT Dq[100] (SDRAM)
529 RIGHT ‘ vss_ges 137 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
530 RIGHT ‘ sdram_iopad(0_-dq036 ‘ pnl_sstl_2classi ‘
INOUT Dq[36] (SDRAM)
531 RIGHT | vdd_sstlr22 | pulsstlve | 135

Core digital VDD (1.0V)
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532 RIGHT ‘ sdram _iopad0_dq032 ‘ pnl_sstl 2classi ‘
INOUT Dq[32] (SDRAM)
533 RIGHT ‘ sdram _iopad0_cs1 ‘ pnl_sstl 2classi ‘
OUTPUT CSJ[1] (SDRAM)
534 RIGHT ‘ sdram_iopad0_cs0 ‘ pnl_sstl_2classi ‘
OouTPUT CS[0] (SDRAM)
535 RIGHT ‘ vss_ges-_136 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
536 RIGHT ‘ sdram_iopad0_cas ‘ pnl_sstl_2classi ‘
OuUTPUT CAS (SDRAM)
537 RIGHT | vddsstlr21 | pulsstlve | 135
Core digital VDD (1.0V)
538 RIGHT ‘ sdram _iopad0_we ‘ pnl_sstl 2classi ‘
OUTPUT WE (SDRAM)
539 RIGHT ‘ vss_go.rl7 ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
540 RIGHT ‘ sdram_iopad0_ras ‘ pnl_sstl_2classi ‘
OouTPUT RAS (SDRAM)
541 RIGHT | vdd_vq.r19 | pulsstlvqg | 135
10 digital VDD (3.3V)
542 RIGHT ‘ sdram _iopad0_bank( ‘ pnl_sstl 2classi ‘
OouTPUT Ba[0] (SDRAM)
543 RIGHT ‘ vss_ges_r3h ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
544 RIGHT ‘ sdram _iopad0_bank1 ‘ pnl_sstl_2classi ‘
OouTPUT Ba[l] (SDRAM)
545 RIGHT ‘ sdram_iopad0_addr10 ‘ pnl_sstl_2classi ‘
OuUTPUT A[10] (SDRAM)
546 RIGHT | vdd_vprl8 | pulsstlvp | 135
10 digital VDD (3.3V)
547 RIGHT ‘ sdram _iopad0_addr00 ‘ pnl_sstl 2classi ‘
OUTPUT AJ0] (SDRAM)
548 RIGHT | sdram_iopad0_addr01 | pnlsstl 2classi |
OuTPUT A[1] (SDRAM)
549 RIGHT ‘ vss_ges_r34 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
550 RIGHT ‘ sdram_iopad0_addr02 ‘ pnl_sstl_2classi ‘
OouTPUT A[2] (SDRAM)
551 RIGHT | vdd_sstl.r20 | pulsstlve | 135

Core digital VDD (1.0V)
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552 RIGHT ‘ sdram _iopad0_addr03 ‘ pnl_sstl 2classi ‘
OouTPUT A[3] (SDRAM)
553 RIGHT ‘ vss_go_rl6 ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
554 RIGHT ‘ sdram_iopad(0_addr04 ‘ pnl_sstl_2classi ‘
OouTPUT A[4] (SDRAM)
555 RIGHT | vdd_vqrl7 | pulsstlvqg | 135
IO digital VDD (3.3V)
556 RIGHT ‘ sdram_iopad0_addr05 ‘ pnl_sstl_2classi ‘
OuUTPUT A[5] (SDRAM)
557 RIGHT ‘ vss_ges_r33 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
558 RIGHT ‘ sdram _iopad0_addr06 ‘ pnl_sstl 2classi ‘
OUTPUT Al6] (SDRAM)
559 RIGHT ‘ sdram_iopad0_addr(07 ‘ pnl_sstl_2classi ‘
ouTPUT A[7] (SDRAM)
560 RIGHT ‘ sdram_iopad0_addr08 ‘ pnl_sstl_2classi ‘
OouTPUT A[8] (SDRAM)
561 RIGHT | vdd_sstlr19 | pulsstlve | 135
Core digital VDD (1.0V)
562 RIGHT ‘ sdram _iopad0_addr09 ‘ pnl_sstl 2classi ‘
OouTPUT A[9] (SDRAM)
563 RIGHT ‘ sdram _iopad0_addrll ‘ pnl_sstl 2classi ‘
OuTPUT A[11] (SDRAM)
564 RIGHT ‘ sdram _iopad0_addr12 ‘ pnl_sstl_2classi ‘
OouTPUT A[12] (SDRAM)
565 RIGHT | vdd_vq.r16 | pnlsstlvg | 135
IO digital VDD (3.3V)
566 RIGHT ‘ sdram_iopad0_cke ‘ pnl_sstl_2classi ‘
OouTPUT CKE (SDRAM)
567 RIGHT ‘ vss_go.rlh ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
568 RIGHT | sdram_iopad0_dq095 | pnlsstl 2classi |
INOUT Dq[95] (SDRAM)
569 RIGHT ‘ vss_ges 132 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
570 RIGHT ‘ sdram_iopad0_dq031 ‘ pnl_sstl_2classi ‘
INOUT Dq[31] (SDRAM)
571 RIGHT | vdd_sstlrl8 | pulsstlve | 135

Core digital VDD (1.0V)
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572 RIGHT ‘ sdram _iopad0_dq091 ‘ pnl_sstl 2classi ‘
INOUT Dq[91] (SDRAM)
573 RIGHT ‘ sdram _iopad0_dq027 ‘ pnl_sstl 2classi ‘
INOUT Dq[27] (SDRAM)
574 RIGHT ‘ sdram_iopad0_dq094 ‘ pnl_sstl_2classi ‘
INOUT Dq[94] (SDRAM)
575 RIGHT ‘ vss_ges.r3l ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
576 RIGHT ‘ sdram_iopad0-dq030 ‘ pnl_sstl_2classi ‘
INOUT Dq[30] (SDRAM)
77 RIGHT ‘ vss_go_rl4 ‘ pnl_sstl_go ‘
10 digital VSS (0.0V)
578 RIGHT ‘ sdram _iopad0_dq090 ‘ pnl_sstl 2classi ‘
INOUT Dq[90] (SDRAM)
579 RIGHT ‘ vdd_vq.rlh ‘ pnl_sstl_vq ‘ 135
10 digital VDD (3.3V)
580 RIGHT ‘ sdram_iopad0-dq026 ‘ pnl_sstl_2classi ‘
INOUT Dq[26] (SDRAM)
581 RIGHT ‘ vss_ges-130 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
582 RIGHT ‘ sdram _iopad0_dqm11 ‘ pnl_sstl_2classi ‘
ouTPUT Dqm[11] (SDRAM)
583 RIGHT | vddsstl.rl7 | pulsstlve | 135
Core digital VDD (1.0V)
584 RIGHT ‘ sdram_iopad0_dqm03 ‘ pnl_sstl_2classi ‘
OouTPUT Dqm[03] (SDRAM)
585 RIGHT ‘ sdram_iopad0_dqs11 ‘ pnl_sstl_2classi ‘
INOUT Dgs[11] (SDRAM)
586 RIGHT ‘ sdram_iopad0_dqs3 ‘ pnl_sstl_2classi ‘
INOUT Dgs[3] (SDRAM)
587 RIGHT ‘ vss_ges 129 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
588 RIGHT | sdram_iopad0_dq093 | pnlsstl 2classi |
INOUT Dq[93] (SDRAM)
589 RIGHT ‘ sdram _iopad0_dq029 ‘ pnl_sstl_2classi ‘
INOUT Dq[29] (SDRAM)
590 RIGHT ‘ sstl_vref rl ‘ pnl_sstl_vref ‘
SSTL VREF(1.25V)
991 RIGHT ‘ sdram_iopad0-dq089 ‘ pnl_sstl_2classi ‘
INOUT Dq[89] (SDRAM)
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592 RIGHT ‘ sdram _iopad0_dq025 ‘ pnl_sstl 2classi ‘
INOUT Dq[25] (SDRAM)
593 RIGHT ‘ vdd_sstl_r16 ‘ pnl_sstl_ve ‘ 135
Core digital VDD (1.0V)
594 RIGHT ‘ sdram_iopad0_dq092 ‘ pnl_sstl_2classi ‘
INOUT Dq[92] (SDRAM)
595 RIGHT ‘ vSs_ges-128 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
596 RIGHT ‘ sdram_iopad0-dq028 ‘ pnl_sstl_2classi ‘
INOUT Dq[28] (SDRAM)
597 RIGHT ‘ sdram _iopad0_dq088 ‘ pnl_sstl 2classi ‘
INOUT Dq[88] (SDRAM)
598 RIGHT ‘ vdd_vp_rl4 ‘ pnl_sstl_vp ‘ 135
10 digital VDD (3.3V)
599 RIGHT ‘ sdram_iopad(0_dq024 ‘ pnl_sstl_2classi ‘
INOUT Dq[24] (SDRAM)
600 RIGHT ‘ sdram_iopad0-dq087 ‘ pnl_sstl_2classi ‘
INOUT Dq[87] (SDRAM)
601 RIGHT ‘ vss_ges127 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
602 RIGHT ‘ sdram _iopad0_dq023 ‘ pnl_sstl 2classi ‘
INOUT Dq[23] (SDRAM)
603 RIGHT | vddsstlrl5 | pulsstlve | 135
Core digital VDD (1.0V)
604 RIGHT ‘ sdram_iopad0_dq083 ‘ pnl_sstl_2classi ‘
INOUT Dq[83] (SDRAM)
605 RIGHT ‘ sdram_iopad0_-dq019 ‘ pnl_sstl_2classi ‘
INOUT Dq[19] (SDRAM)
606 RIGHT ‘ sdram_iopad0-dq086 ‘ pnl_sstl_2classi ‘
INOUT Dq[86] (SDRAM)
607 RIGHT ‘ vss_ges 126 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
608 RIGHT | sdram_iopad0_dq022 | pnlsstl 2classi |
INOUT Dq[22] (SDRAM)
609 RIGHT ‘ vdd_vq.rl3 ‘ pnl_sstl_vq ‘ 135
10 digital VDD (3.3V)
610 RIGHT ‘ sdram_iopad0_dq082 ‘ pnl_sstl_2classi ‘
INOUT Dq[82] (SDRAM)
611 RIGHT ‘ vss_go_rl3 ‘ pnl_sstl_go ‘

10 digital VSS (0.0V)
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612 RIGHT | sdram_iopad0_dq018 | pulsstl 2classi |
INOUT Dq[18] (SDRAM)
613 RIGHT ‘ vdd_sstl_r14 ‘ pnl_sstl_vc ‘ 135
Core digital VDD (1.0V)
614 RIGHT ‘ sdram_iopad0_dqm10 ‘ pnl_sstl_2classi ‘
OouTPUT Dqm[10] (SDRAM)
615 RIGHT ‘ VSS_gcs_125 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
616 RIGHT ‘ sdram_iopad0_-dqm02 ‘ pnl_sstl_2classi ‘
OuTPUT Dgm|[02] (SDRAM)
617 RIGHT ‘ sdram _iopad0_dqs10 ‘ pnl_sstl_2classi ‘
INOUT Dqs[10] (SDRAM)
618 RIGHT ‘ vdd_vq_rl2 ‘ pnl_sstl_vq ‘ 135
10 digital VDD (3.3V)
619 RIGHT ‘ sdram_iopad(0_dqs2 ‘ pnl_sstl_2classi ‘
INOUT Dqs[2] (SDRAM)
620 RIGHT ‘ sdram_iopad0-dq085 ‘ pnl_sstl_2classi ‘
INOUT Dq[85] (SDRAM)
621 RIGHT ‘ vss_ges-124 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
622 RIGHT ‘ sdram _iopad0_dq021 ‘ pnl_sstl 2classi ‘
INOUT Dq[21] (SDRAM)
623 RIGHT | vdd.sstl.rl3 | pulsstlve | 135
Core digital VDD (1.0V)
624 RIGHT ‘ sdram _iopad0_clk0_ ‘ pnl_sstl_2classi ‘
OouTPUT ClkO- (SDRAM)
625 RIGHT | vddvqrll | pnlsstlvg | 135
IO digital VDD (3.3V)
626 RIGHT ‘ sdram_iopad0_dq081 ‘ pnl_sstl_2classi ‘
INOUT Dq[81] (SDRAM)
627 RIGHT ‘ vss_go.rl2 ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
628 RIGHT | sdram_iopad0_clk0 | pnlsstl 2classi |
OouTPUT Clk0 (SDRAM)
629 RIGHT ‘ vss_ges_1r23 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
630 RIGHT ‘ sdram_iopad0_dq017 ‘ pnl_sstl_2classi ‘
INOUT Dq[17] (SDRAM)
631 RIGHT ‘ sdram_iopad0-dq084 ‘ pnl_sstl_2classi ‘
INOUT Dq[84] (SDRAM)
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632 RIGHT ‘ sdram _iopad0_dq020 ‘ pnl_sstl 2classi ‘
INOUT Dq[20] (SDRAM)
633 RIGHT ‘ vss_ges 122 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
634 RIGHT ‘ sdram_iopad0_dq080 ‘ pnl_sstl_2classi ‘
INOUT Dq[80] (SDRAM)
635 RIGHT | vdd_sstlr12 | pulsstlve | 135
Core digital VDD (1.0V)
636 RIGHT ‘ sdram_iopad0-dq016 ‘ pnl_sstl_2classi ‘
INOUT Dq[16] (SDRAM)
637 RIGHT ‘ sdram _iopad0_dq079 ‘ pnl_sstl 2classi ‘
INOUT Dq[79] (SDRAM)
638 RIGHT ‘ sdram _iopad0_clk1_ ‘ pnl_sstl 2classi ‘
OouTPUT Clkl_ (SDRAM)
639 RIGHT ‘ vss_ges 121 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
640 RIGHT ‘ sdram_iopad0-dq015 ‘ pnl_sstl_2classi ‘
INOUT Dq[15] (SDRAM)
641 RIGHT | vdd_vq.rl0 | pulsstlvqg | 135
10 digital VDD (3.3V)
642 RIGHT ‘ sdram _iopad0_clkl ‘ pnl_sstl_2classi ‘
OouTPUT Clkl (SDRAM)
643 RIGHT | vss.gorll | pulsstlgo |
IO digital VSS (0.0V)
644 RIGHT ‘ sdram_iopad0_dq075 ‘ pnl_sstl_2classi ‘
INOUT Dq[75] (SDRAM)
645 RIGHT ‘ sdram_iopad0_dq011 ‘ pnl_sstl_2classi ‘
INOUT Dq[11] (SDRAM)
646 RIGHT ‘ sdram_iopad0-dq078 ‘ pnl_sstl_2classi ‘
INOUT Dq[78] (SDRAM)
647 RIGHT ‘ vss_ges 120 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
648 RIGHT | sdram_iopad0_dq014 | pnlsstl 2classi |
INOUT Dq[14] (SDRAM)
649 RIGHT ‘ vdd_sstl_rll ‘ pnl_sstl_vc ‘ 135
Core digital VDD (1.0V)
650 RIGHT ‘ sdram_iopad(0_dq074 ‘ pnl_sstl_2classi ‘
INOUT Dq[74] (SDRAM)
651 RIGHT ‘ sdram_iopad0-dq010 ‘ pnl_sstl_2classi ‘
INOUT Dq[10] (SDRAM)
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652 RIGHT ‘ sdram_iopad0_dqm09 ‘ pnl_sstl 2classi ‘
OouTPUT Dqm[09] (SDRAM)
653 RIGHT ‘ vss_ges_rl9 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
654 RIGHT ‘ sdram_iopad0_dqmO1 ‘ pnl_sstl_2classi ‘
OouTPUT Dqm[01] (SDRAM)
655 RIGHT | vdd_vqr9 | pulsstlvqg | 135
IO digital VDD (3.3V)
656 RIGHT ‘ sdram_iopad0_dqs9 ‘ pnl_sstl_2classi ‘
INOUT Dgs[9] (SDRAM)
657 RIGHT ‘ vss_go_rl0 ‘ pnl_sstl_go ‘
10 digital VSS (0.0V)
658 RIGHT ‘ sdram _iopad0_dgs1 ‘ pnl_sstl 2classi ‘
INOUT Dqs[1] (SDRAM)
659 RIGHT ‘ vdd_sstl_r10 ‘ pnl_sstl_vc ‘ 135
Core digital VDD (1.0V)
660 RIGHT ‘ sdram_iopad0-dq077 ‘ pnl_sstl_2classi ‘
INOUT Dq[77] (SDRAM)
661 RIGHT ‘ vss_ges-rl8 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
662 RIGHT ‘ sdram _iopad0_dq013 ‘ pnl_sstl 2classi ‘
INOUT Dq[13] (SDRAM)
663 RIGHT | sdram_iopad0_dq073 | pulsstl 2classi |
INOUT Dq[73] (SDRAM)
664 RIGHT ‘ sstl_vref r0 ‘ pnl_sstl_vref ‘
SSTL VREF (1.25V)
665 RIGHT ‘ sdram_iopad0_-dq009 ‘ pnl_sstl_2classi ‘
INOUT Dq[9] (SDRAM)
666 RIGHT ‘ sdram_iopad0-dq076 ‘ pnl_sstl_2classi ‘
INOUT Dq[76] (SDRAM)
667 RIGHT ‘ vss_ges rl7 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
668 RIGHT | sdram_iopad0_dq012 | pnlsstl 2classi |
INOUT Dq[12] (SDRAM)
669 RIGHT ‘ vdd_sstl_r9 ‘ pnl_sstl_vc ‘ 135
Core digital VDD (1.0V)
670 RIGHT ‘ sdram_iopad0_dq072 ‘ pnl_sstl_2classi ‘
INOUT Dq[72] (SDRAM)
671 RIGHT | vdd_vqi8 | pulsstlvqg | 135

10 digital VDD (3.3V)
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672 RIGHT ‘ sdram _iopad0_dq008 ‘ pnl_sstl 2classi ‘
INOUT Dq[8] (SDRAM)
673 RIGHT ‘ vss_go_r9 ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
674 RIGHT ‘ sdram_iopad0_dq071 ‘ pnl_sstl_2classi ‘
INOUT Dq[71] (SDRAM)
675 RIGHT ‘ vss_ges-rl6 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
676 RIGHT ‘ sdram_iopad0-dq007 ‘ pnl_sstl_2classi ‘
INOUT Dq[7] (SDRAM)
677 RIGHT ‘ sdram _iopad0_dq067 ‘ pnl_sstl 2classi ‘
INOUT Dq[67] (SDRAM)
678 RIGHT ‘ sdram _iopad0_dq003 ‘ pnl_sstl 2classi ‘
INOUT Dq[3] (SDRAM)
679 RIGHT ‘ vss_ges_rlh ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
680 RIGHT ‘ sdram_iopad0-dq070 ‘ pnl_sstl_2classi ‘
INOUT Dq[70] (SDRAM)
631 RIGHT | vdd_sstlLi8 | pulsstlve | 135
Core digital VDD (1.0V)
682 RIGHT ‘ sdram _iopad0_dq006 ‘ pnl_sstl 2classi ‘
INOUT Dq[6] (SDRAM)
683 RIGHT | sdram_iopad0_dq066 | pulsstl 2classi |
INOUT Dq[66] (SDRAM)
684 RIGHT ‘ sdram_iopad0_dq002 ‘ pnl_sstl_2classi ‘
INOUT Dq[2] (SDRAM)
685 RIGHT ‘ vss_ges.rld ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
686 RIGHT ‘ sdram_iopad0-dqm08 ‘ pnl_sstl_2classi ‘
ouTPUT Dgm|[08] (SDRAM)
687 RIGHT | vdd_vqa7 | pulsstlvqg | 135
10 digital VDD (3.3V)
688 RIGHT | sdram_iopad0_dqm00 | pnlsstl 2classi |
ouTPUT Dqm[00] (SDRAM)
689 RIGHT ‘ vss_go_r8 ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
690 RIGHT ‘ sdram_iopad0_dqgs8 ‘ pnl_sstl_2classi ‘
INOUT Dgs[8] (SDRAM)
691 RIGHT | vdd_sstls7 | pulsstlve | 135

Core digital VDD (1.0V)
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692 RIGHT ‘ sdram _iopad0_dqs0 ‘ pnl_sstl_2classi ‘
INOUT Dqs[0] (SDRAM)
693 RIGHT ‘ vss_ges_rl3 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
694 RIGHT ‘ sdram_iopad0_dq069 ‘ pnl_sstl_2classi ‘
INOUT Dq[69] (SDRAM)
695 RIGHT ‘ sdram_iopad0-dq005 ‘ pnl_sstl_2classi ‘
INOUT Dq[5] (SDRAM)
696 RIGHT ‘ sdram_iopad0-dq065 ‘ pnl_sstl_2classi ‘
INOUT Dq[65] (SDRAM)
697 RIGHT ‘ vss_go_r7 ‘ pnl_sstl_go ‘
10 digital VSS (0.0V)
698 RIGHT ‘ sdram _iopad0_dq001 ‘ pnl_sstl 2classi ‘
INOUT Dq[1] (SDRAM)
699 RIGHT ‘ vss_ges.rl2 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
700 RIGHT ‘ sdram_iopad0-dq068 ‘ pnl_sstl_2classi ‘
INOUT Dq[68] (SDRAM)
701 RIGHT | vdd_sstli6 | pulsstlve | 135
Core digital VDD (1.0V)
702 RIGHT ‘ sdram _iopad0_dq004 ‘ pnl_sstl 2classi ‘
INOUT Dq[4] (SDRAM)
703 RIGHT | vss_go6 | pulsstlgo |
IO digital VSS (0.0V)
704 RIGHT ‘ sdram_iopad0_dq064 ‘ pnl_sstl_2classi ‘
INOUT Dq[64] (SDRAM)
705 RIGHT | vdd_vq.r6 | pnlsstlvg | 135
IO digital VDD (3.3V)
706 RIGHT ‘ sdram_iopad0-dq000 ‘ pnl_sstl_2classi ‘
INOUT Dq[0] (SDRAM)
707 RIGHT ‘ vss_ges.rll ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
708 RIGHT | link sdram_iopad0_oe | pnlsstl 2classi |
OUTPUT Output Enable jaction:0 stop:1; (LINK SDRAM)
709 RIGHT ‘ link sdram_iopadO_dir ‘ pnl_sstl_2classi ‘
OUTPUT Direction jread:1 write:0; (LINK SDRAM)
710 RIGHT ‘ link_sdram_iopad0_addr04 ‘ pnl_sstl_2classi ‘
OouTPUT A[4] (LINK SDRAM)
711 RIGHT ‘ link_sdram_iopad0_addr03 ‘ pnl_sstl_2classi ‘
OouTPUT A[3] (LINK SDRAM)
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712 RIGHT | link sdram_iopad0_addr05 | pulsstl 2classi |
OouTPUT A[5] (LINK SDRAM)
713 RIGHT ‘ vss_ges_r10 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
714 RIGHT ‘ link _sdram_iopadO_addr02 ‘ pnl_sstl_2classi ‘
OouTPUT A[2] (LINK SDRAM)
715 RIGHT | vdd_sstli5 | pulsstlve | 135
Core digital VDD (1.0V)
716 RIGHT ‘ link_sdram_iopad0_addr06 ‘ pnl_sstl_2classi ‘
OuUTPUT A[6] (LINK SDRAM)
717 RIGHT ‘ VSS_go_rh ‘ pnl_sstl_go ‘
10 digital VSS (0.0V)
718 RIGHT ‘ link _sdram_iopad0_addr01 ‘ pnl_sstl 2classi ‘
OUTPUT A[1] (LINK SDRAM)
719 RIGHT ‘ vdd_vq.rb ‘ pnl_sstl_vq ‘ 135
10 digital VDD (3.3V)
720 RIGHT ‘ link_sdram_iopad0_addr07 ‘ pnl_sstl_2classi ‘
OouTPUT A[7] (LINK SDRAM)
721 RIGHT ‘ vss_ges-19 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
722 RIGHT ‘ link_sdram_iopad0_addr00 ‘ pnl_sstl 2classi ‘
OouTPUT AJ0] (LINK SDRAM)
723 RIGHT | link sdram_iopad0_addr08 | pulsstl 2classi |
OuTPUT A[8] (LINK SDRAM)
724 RIGHT ‘ link _sdram_iopadO_addr10 ‘ pnl_sstl_2classi ‘
OouTPUT A[10] (LINK SDRAM)
725 RIGHT | vdd.sstl.r4 | pnlsstlve | 135
Core digital VDD (1.0V)
726 RIGHT ‘ link_sdram_iopad0_addr09 ‘ pnl_sstl_2classi ‘
OouTPUT A[9] (LINK SDRAM)
727 RIGHT ‘ VSS_gcs 18 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
728 RIGHT | link sdram_iopad0_bankl | pnlsstl 2classi |
OuTPUT Ba[l] (LINK SDRAM)
729 RIGHT ‘ vss_go_rd ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
730 RIGHT ‘ link_sdram_iopadO_addrll ‘ pnl_sstl_2classi ‘
OouTPUT A[11] (LINK SDRAM)
731 RIGHT | vdd_vq.r4 | pulsstlvqg | 135

10 digital VDD (3.3V)
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732 RIGHT ‘ link_sdram_iopad0_bank0 ‘ pnl_sstl_2classi ‘
OouTPUT Ba[0] (LINK SDRAM)
733 RIGHT ‘ vss_ges_r7 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
734 RIGHT ‘ link_sdram_iopadO_addr12 ‘ pnl_sstl_2classi ‘
OouTPUT A[12] (LINK SDRAM)
735 RIGHT ‘ link_sdram_iopad0O_csl ‘ pnl_sstl_2classi ‘
OouTPUT CS[1] (LINK SDRAM)
736 RIGHT ‘ link_sdram_iopad0_cs0 ‘ pnl_sstl_2classi ‘
OuUTPUT CS[0] (LINK SDRAM)
737 RIGHT ‘ link_sdram_iopad0_cke ‘ pnl_sstl_2classi ‘
OuTPUT CKE (LINK SDRAM)
738 RIGHT ‘ link_sdram_iopad0_ras ‘ pnl_sstl 2classi ‘
OUTPUT RAS (LINK SDRAM)
739 RIGHT ‘ vss_go_r3 ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
740 RIGHT ‘ link_sdram_iopad0O_cas ‘ pnl_sstl_2classi ‘
OouTPUT CAS (LINK SDRAM)
741 RIGHT | vdd_vqr3 | pulsstlvqg | 135
10 digital VDD (3.3V)
742 RIGHT ‘ link sdram_iopadO_we ‘ pnl_sstl_2classi ‘
OouTPUT WE (LINK SDRAM)
743 RIGHT | vss_ges16 | pulsstlges |
Core digital VSS (0.0V)
744 RIGHT ‘ link _sdram_iopad0_dqm3 ‘ pnl_sstl_2classi ‘
OouTPUT Dqm[3] (LINK SDRAM)
745 RIGHT ‘ link_sdram_iopad0_dqm1 ‘ pnl_sstl_2classi ‘
OuUTPUT Dgm[1] (LINK SDRAM)
746 RIGHT ‘ link_sdram_iopad0_dqm2 ‘ pnl_sstl_2classi ‘
OouTPUT Dgm|[2] (LINK SDRAM)
747 RIGHT | vdd_ver3 | pulsstlve | 135
Core digital VDD (1.0V)
748 RIGHT | link_sdram_iopad0_dqm0 | pnlsstl 2classi |
OuTPUT Dgm[0] (LINK SDRAM)
749 RIGHT ‘ vss_ges_rh ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
750 RIGHT ‘ link_sdram_iopad0O_clk ‘ pnl_sstl_2classi ‘
OouTPUT Clk (LINK SDRAM)
751 RIGHT ‘ VSS_go_12 ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
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752 RIGHT | link sdram_iopad0_dqs3 | pulsstl 2classi |
INOUT Dgs[3] (LINK SDRAM)
753 RIGHT ‘ vdd_vp_r2 ‘ pnl_sstl_vp ‘ 135
10 digital VDD (3.3V)
754 RIGHT ‘ link sdram_iopad0_dgsl ‘ pnl_sstl_2classi ‘
INOUT Dqs[1] (LINK SDRAM)
755 RIGHT ‘ link_sdram_iopad0_dqgs2 ‘ pnl_sstl_2classi ‘
INOUT Dgs[2] (LINK SDRAM)
756 RIGHT ‘ link_sdram_iopad0_dgs0 ‘ pnl_sstl_2classi ‘
INOUT Dgs[0] (LINK SDRAM)
757 RIGHT ‘ vss_ges_r4 ‘ pnl_sstl_ges ‘
Core digital VSS (0.0V)
758 RIGHT | link sdram_iopad0_dq24 | pulsstl 2classi |
INOUT Dq[24] (LINK SDRAM)
759 RIGHT ‘ vdd_vc_r2 ‘ pnl_sstl_vc ‘ 135
Core digital VDD (1.0V)
760 RIGHT ‘ link_sdram_iopad0_-dq08 ‘ pnl_sstl_2classi ‘
INOUT Dq[8] (LINK SDRAM)
761 RIGHT ‘ link_sdram_iopad0_-dq23 ‘ pnl_sstl_2classi ‘
INOUT Dq[23] (LINK SDRAM)
762 RIGHT ‘ link sdram_iopad0_dq07 ‘ pnl_sstl 2classi ‘
INOUT Dq[7] (LINK SDRAM)
763 RIGHT ‘ vss_ges 13 ‘ pnl_sstl_ges ‘
Core digital VSS (0.0V)
764 RIGHT ‘ link sdram_iopad0O_clk_ ‘ pnl_sstl_2classi ‘
OouTPUT Clk_ (LINK SDRAM)
765 RIGHT ‘ vss_go.rl ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
766 RIGHT ‘ link_sdram_iopad0-dq25 ‘ pnl_sstl_2classi ‘
INOUT Dq[25] (LINK SDRAM)
767 RIGHT | vdd_vq.rl | pulsstlvqg | 135
10 digital VDD (3.3V)
768 RIGHT | link sdram_iopad0_dq09 | pnlsstl 2classi |
INOUT Dq[9] (LINK SDRAM)
769 RIGHT ‘ VSS_ges 12 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
770 RIGHT ‘ link_sdram_iopad0_dq22 ‘ pnl_sstl_2classi ‘
INOUT Dq[22] (LINK SDRAM)
771 RIGHT | vdd_verl | pulsstlve | 135

Core digital VDD (1.0V)
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772 RIGHT | link sdram_iopad0_dq06 | pulsstl 2classi |
INOUT Dq[6] (LINK SDRAM)
773 RIGHT ‘ vss_ges.rl ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
774 RIGHT ‘ link _sdram_iopad0_dq26 ‘ pnl_sstl_2classi ‘
INOUT Dq[26] (LINK SDRAM)
775 RIGHT | vdd_ve0 | pulsstlve | 135
Core digital VDD (1.0V)
776 RIGHT ‘ link_sdram_iopad0_-dq10 ‘ pnl_sstl_2classi ‘
INOUT Dq[10] (LINK SDRAM)
T RIGHT ‘ vss_ges_r0 ‘ pnl_sstl_ges ‘
Core digital VSS (0.0V)
778 RIGHT | link sdram_iopad0_dq21 | pulsstl 2classi |
INOUT Dq[21] (LINK SDRAM)
779 RIGHT ‘ vss_go_r0 ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
780 RIGHT ‘ link_sdram_iopad0_-dq05 ‘ pnl_sstl_2classi ‘
INOUT Dq[5] (LINK SDRAM)
781 RIGHT | vdd_vq10 | pulsstlvqg | 135
10 digital VDD (3.3V)
782 RIGHT ‘ link sdram_iopad0_dq27 ‘ pnl_sstl_2classi ‘
INOUT Dq[27] (LINK SDRAM)
783 RIGHT | link sdram_iopad0_dq11 | pulsstl 2classi |
INOUT Dq[11] (LINK SDRAM)
784 TOP ‘ link _sdram_iopad0_dq20 ‘ pnl_sstl_2classi ‘
INOUT Dq[20] (LINK SDRAM)
785 TOP ‘ link_sdram_iopad0_dq04 ‘ pnl_sstl_2classi ‘
INOUT Dq[4] (LINK SDRAM)
786 TOP ‘ link_sdram_iopad0-dq28 ‘ pnl_sstl_2classi ‘
INOUT Dq[28] (LINK SDRAM)
787 TOP ‘ vss_go_t1l ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
788 TOP | link_sdram_iopad0_dq12 | pnlsstl 2classi |
INOUT Dq[12] (LINK SDRAM)
789 TOP ‘ vdd_vqg_t11 ‘ pnl_sstl_vq ‘ 135
10 digital VDD (3.3V)
790 TOP ‘ link_sdram_iopad0_-dq19 ‘ pnl_sstl_2classi ‘
INOUT Dq[19] (LINK SDRAM)
791 TOP ‘ vss_ges_t47 ‘ pnl_sstl_gcs ‘

Core digital VSS (0.0V)
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792 TOP | link_sdram_iopad0_dq03 | pulsstl 2classi |
INOUT Dq[3] (LINK SDRAM)
793 TOP ‘ sstl_vref_t1 ‘ pnl_sstl_vref ‘
SSTL VREF (1.25V)
794 TOP ‘ link _sdram_iopad0_dq29 ‘ pnl_sstl_2classi ‘
INOUT Dq[29] (LINK SDRAM)
795 TOP | vdd_vet27 | pulsstlve | 135
Core digital VDD (1.0V)
796 TOP ‘ link_sdram_iopad0_-dq13 ‘ pnl_sstl_2classi ‘
INOUT Dq[13] (LINK SDRAM)
797 TOP ‘ vss_ges_t46 ‘ pnl_sstl_ges ‘
Core digital VSS (0.0V)
798 TOP ‘ link sdram_iopad0_dq18 ‘ pnl_sstl 2classi ‘
INOUT Dq[18] (LINK SDRAM)
799 TOP ‘ link _sdram_iopad0_dq02 ‘ pnl_sstl_2classi ‘
INOUT Dq[2] (LINK SDRAM)
800 TOP ‘ link_sdram_iopad0_dq30 ‘ pnl_sstl_2classi ‘
INOUT Dq[30] (LINK SDRAM)
801 TOP ‘ vss_ges_t4h ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
802 TOP ‘ link sdram_iopad0_dql4 ‘ pnl_sstl_2classi ‘
INOUT Dq[14] (LINK SDRAM)
803 TOP | vdd_ve_t26 | pulsstlve | 135
Core digital VDD (1.0V)
804 TOP ‘ link sdram_iopad0_dql7 ‘ pnl_sstl_2classi ‘
INOUT Dq[17] (LINK SDRAM)
805 TOP ‘ vss_go_t10 ‘ pnl_sstl_go ‘
IO digital VSS (0.0V)
806 TOP ‘ link_sdram_iopad0_dq01 ‘ pnl_sstl_2classi ‘
INOUT Dq[1] (LINK SDRAM)
807 TOP | vdd_vqt10 | pulsstlvqg | 135
10 digital VDD (3.3V)
808 TOP | link sdram_iopad0_dq31 | pnlsstl 2classi |
INOUT Dq[31] (LINK SDRAM)
809 TOP ‘ vss_ges_t44 ‘ pnl_sstl_gcs ‘
Core digital VSS (0.0V)
810 TOP ‘ link_sdram_iopad0_dql5 ‘ pnl_sstl_2classi ‘
INOUT Dq[15] (LINK SDRAM)
811 TOP ‘ link_sdram_iopad0_-dql16 ‘ pnl_sstl_2classi ‘
INOUT Dq[16] (LINK SDRAM)
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812 TOP ‘ link sdram_iopad0_dq00 ‘ pnl_sstl 2classi ‘
INOUT Dq[0] (LINK SDRAM)
813 TOP | breaker_t0 | pulfiller_std2ssfl
Breaker
814 TOP ‘ breaker_t1 ‘ pnl,ﬁller,lvds,b*k,?)g
Breaker
815 TOP ‘ lvds_vref_t0 ‘ pnl_vref_lvds ‘
LVDS VREF (1.2V)
816 TOP | vdd_vet25 | pulvelvds | 135
Core digital VDD (1.0V)
817 TOP ‘ link iopad0_data_s_out_iopadl_p ‘ pnl,lvd585,out$cs
OUTPUT Serial data outputl+ (LINK)
818 TOP ‘ link,iopad(),data,s,out,iopadLgcs‘ anlvds85,out$cs
Core digital VSS (0.0V)
819 TOP ‘ link_iopad0O_data_s_out_iopadl_n ‘ pnl,lvds85,out,écs
OUTPUT Serial data outputl- (LINK)
820 TOP ‘ vss_go_t9 ‘ pnl_go_lvds ‘
IO digital VSS (0.0V)
821 TOP ‘ link_iopadO_data_s_out_iopad2_p ‘ pnl,lvds85,out,+/op
OUTPUT Serial data output2+ (LINK)
822 TOP ‘ link,iopadO,data,s,out,iopadQ,voﬁ anlvd585,out,*/op
10 digital VDD (3.3V)
823 TOP ‘ link_iopad0O_data_s_out_iopad2_n ‘ pnl,lvd385,out,+/op
OUTPUT | Serial data output2- (LINK)
824 TOP ‘ vss_ges_t43 ‘ pnl_ges_lvds ‘
Core digital VSS (0.0V)
825 TOP ‘ link_iopadO_data_s_in_iopadl_p ‘ anlvdsS&seJn\
INPUT Serial data inputl+ (LINK)
826 TOP ‘ link_iopadO_data_s_in_iopadl_n ‘ anlvdsSE),se,in\
INPUT Serial data inputl- (LINK)
827 TOP ‘ link iopad0_data_s_out_iopad3_p ‘ anlvd585,out,*/c
OUTPUT | Serial data output3+ (LINK)
828 TOP ‘ link iopad0_data_s_out_iopad3_vc ‘ pnl,lvd585,out,+/c
Core digital VDD (1.0V)
829 TOP ‘ link_iopadO_data_s_out_iopad3_n ‘ pnl,lvd885,out,+/c
OUTPUT Serial data output3- (LINK)
830 TOP ‘ vss_ges_t42 ‘ pnl_ges_lvds ‘
Core digital VSS (0.0V)
831 TOP ‘ link_iopadO_data_s_out_iopad4_p ‘ anlvdsS&outéo
OUTPUT Serial data outputd+ (LINK)
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832 TOP ‘ link,iopadO,data,s,out,iopadngo‘ pnl,lvdsSS,out,éo
10 digital VSS (0.0V)
833 TOP ‘ link_iopad0_data_s_out_iopad4_n ‘ pnl,lvds85,out,éo
OUTPUT | Serial data output4- (LINK)
834 TOP ‘ vdd_vop_t9 ‘ pnl_vop_lvds ‘ 135
IO digital VDD (3.3V)
835 TOP ‘ link_iopad0_data_s_in_iopad2_p ‘ pnl,lvd585,se,in\
INPUT Serial data input2+ (LINK)
836 TOP ‘ link_iopadO_data_s_in_iopad2_n ‘ anlvdsSE),se,in‘
INPUT Serial data input2- (LINK)
837 TOP ‘ link iopad0_data_s_in_iopad3_p ‘ pnl,lvds85,se,in‘
INPUT Serial data input3+ (LINK)
838 TOP ‘ link iopad0_data_s_in_iopad3_n ‘ pnl,lvds85,se,in‘
INPUT Serial data input3- (LINK)
839 TOP ‘ link iopad0_data_s_in_iopad4_p ‘ pnl,lvds85,se,in\
INPUT Serial data inputd+ (LINK)
840 TOP ‘ link_iopad0_data_s_in_iopad4_n ‘ pnl,lvd585,se,in\
INPUT Serial data input4- (LINK)
841 TOP ‘ link_iopadO_event_s_in_iopad4_p ‘ pnl,lvds85,se,in‘
INPUT Serial event input4+ (LINK)
842 TOP ‘ link iopad0O_event_s_in_iopad4_n ‘ pnl,lvd585,se,in‘
INPUT Serial event input4- (LINK)
843 TOP ‘ vss_go_t8 ‘ pnl_go_lvds ‘
IO digital VSS (0.0V)
844 TOP ‘ link_iopad0_event_s_out_pad4_p ‘ pnl,lvds85,out,+/op
OUTPUT Serial event outputd+ (LINK)
845 TOP ‘ link,iopadO,event,s,out,padéLvop‘ pnl,lvd885,out,+zop
IO digital VDD (3.3V)
846 TOP ‘ link_iopadO_event_s_out_pad4_n ‘ pnl,lvds85,out,+/op
OUTPUT Serial event output4- (LINK)
847 TOP ‘ link iopad0O_event_s_in_iopad3_p ‘ pnl,lvd585,se,in‘
INPUT Serial event input3+ (LINK)
848 TOP | link_iopad0_event_s_in_iopad3.n | pnl_lvdsS5_se_ir]
INPUT Serial event input3- (LINK)
849 TOP ‘ vss_ges_t41 ‘ pnl_ges_lvds ‘
Core digital VSS (0.0V)
850 TOP ‘ link_iopadO_event_s_in_iopad2_p ‘ anlvdsS&seJn\
INPUT Serial event input2+ (LINK)
851 TOP ‘ link_iopadO_event_s_in_iopad2_n ‘ anlvdsS5,se,in\
INPUT Serial event input2- (LINK)
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852 TOP ‘ link iopadO_event_s_out_pad3_p ‘ pnl,lvdsSS,out,#c
OUTPUT | Serial event output3+ (LINK)
853 TOP ‘ link_iopad0_event_s_out_pad3_vc ‘ pnl,lvd385,out,+/c
Core digital VDD (1.0V)
854 TOP ‘ link_iopad0_event_s_out_pad3_n ‘ pnl,lvds85,out,+/c
OUTPUT Serial event output3- (LINK)
855 TOP ‘ vss_ges_t40 ‘ pnl_ges_lvds ‘
Core digital VSS (0.0V)
856 TOP ‘ link_iopadO_event_s_out_pad2_p ‘ pnl,lvd585,out$o
OUTPUT Serial event output2+ (LINK)
857 TOP ‘ link iopad0O_event_s_out_pad2_go ‘ pnl,lvd585,out$o
10 digital VSS (0.0V)
858 TOP ‘ link iopad0O_event_s_out_pad2_n ‘ anlvds85,out$o
OUTPUT | Serial event output2- (LINK)
859 TOP ‘ vdd_vop_t8 ‘ pnl_vop_lvds ‘ 135
10 digital VDD (3.3V)
860 TOP ‘ link_iopad0_event_s_in_iopadl_p ‘ pnl,lvd585,se,in\
INPUT Serial event inputl+ (LINK)
861 TOP ‘ link_iopadO_event_s_in_iopadl._n ‘ pnl,lvds85,se,in‘
INPUT Serial event inputl- (LINK)
862 TOP ‘ link iopadO_event_s_out_padl_p ‘ anlvd585,out$cs
OUTPUT Serial event outputl+ (LINK)
863 TOP ‘ link iopad0O_event_s_out_padl_gcs ‘ anlvdsS&ouLécs
Core digital VSS (0.0V)
864 TOP ‘ link_iopad0_event_s_out_padl_n ‘ anlvdsSS,out,écs
OUTPUT Serial event outputl- (LINK)
865 TOP | vdd.ve t24 | pnlvelvds | 135
Core digital VDD (1.0V)
866 TOP | breaker_2 | pulfiller_Ivds_bfk_3g
Breaker
867 TOP ‘ link iopadO_data_p_in4_iopad3 ‘ pnl_it2nn8 ‘
INPUT Parallel data input4_3 (LINK)
868 TOP | linkiopad0_data_p_ind_iopad2 | pnlit2nns |
INPUT Parallel data input4_2 (LINK)
869 TOP ‘ vss_ges_t39 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
870 TOP ‘ link_iopadO_data_p_in4_iopadl ‘ pnl_it2nn& ‘
INPUT Parallel data input4_1 (LINK)
871 TOP ‘ vss_go_t7 ‘ pnl_go ‘

10 digital VSS (0.0V)
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872 TOP | link_iopad0_data_p_outd_iopad3 | pnl_tf12it0nns |
OUTPUT | Parallel data output4_3 (LINK)
873 TOP ‘ vdd_vop_t7 ‘ pnl_vop ‘ 135
IO digital VDD (3.3V)
874 TOP ‘ link iopad0_data_p_out4_iopad2 ‘ pnl_tf12it0nn8 ‘
OUTPUT Parallel data output4_2 (LINK)
875 TOP | vdd_vet23 | pulve | 135
Core digital VDD (1.0V)
876 TOP ‘ link_iopadO_data_p_-out4_iopadl ‘ pnl_tf12it0nn8 ‘
OUTPUT | Parallel data output4_1 (LINK)
877 TOP ‘ vss_gcs_t38 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
878 TOP | linkiopad0_data_p_in3_iopad3 | pnlit2nns |
INPUT Parallel data input3_3 (LINK)
879 TOP ‘ link iopad0_data_p_in3_iopad2 ‘ pnl_it2nn8 ‘
INPUT Parallel data input3_2 (LINK)
880 TOP ‘ link_iopad0_data_p_in3_iopadl ‘ pnl_it2nn8 ‘
INPUT Parallel data input3_1 (LINK)
881 TOP | vdd_vet22 | pulve | 135
Core digital VDD (1.0V)
882 TOP | link_iopad0_data_p_out3_iopad3 | pnl_tf12it0nns |
OUTPUT | Parallel data output3_3 (LINK)
883 TOP ‘ vss_ges_t37 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
884 TOP ‘ link iopad0_data_p_out3_iopad2 ‘ pnl_tf12it0nn8 ‘
OUTPUT Parallel data output3_2 (LINK)
885 TOP ‘ vss_go_t6 ‘ pnl_go ‘
IO digital VSS (0.0V)
886 TOP ‘ link_iopadO_data_p_-out3_iopadl ‘ pnl_tf12it0nn8 ‘
OUTPUT Parallel data output3_1 (LINK)
887 TOP | vdd_vop_t6 | pulvop | 135
10 digital VDD (3.3V)
888 TOP | linkiopad0_data_p_in2_iopad3 | pnlit2nns |
INPUT Parallel data input2_3 (LINK)
889 TOP ‘ vss_ges_t36 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
890 TOP ‘ link_iopadO_data_p-in2_iopad2 ‘ pnl.it2nn8§ ‘
INPUT Parallel data input2_2 (LINK)
891 TOP ‘ link_iopadO_data_p_in2_iopadl ‘ pnl_it2nn8& ‘
INPUT Parallel data input2_1 (LINK)
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892 TOP | link_iopad0_data_p_out2_iopad3 | pnl_tf12it0nns |
OUTPUT | Parallel data output2_3 (LINK)
893 TOP ‘ vdd_vc_t21 ‘ pnl_vc ‘ 135
Core digital VDD (1.0V)
894 TOP ‘ link iopad0_data_p_out2_iopad2 ‘ pnl_tf12it0nn8 ‘
OUTPUT Parallel data output2_2 (LINK)
895 TOP ‘ vss_ges_t35 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
896 TOP ‘ link_iopadO_data_p_-out2_iopadl ‘ pnl_tf12it0nn8 ‘
OUTPUT | Parallel data output2_1 (LINK)
897 TOP ‘ vss_go_th ‘ pnl_go ‘
10 digital VSS (0.0V)
898 TOP | linkiopad0_data_p_inl_iopad3 | pnlit2nns |
INPUT Parallel data input1_3 (LINK)
899 TOP ‘ vdd_vop_t5 ‘ pnl_vop ‘ 135
10 digital VDD (3.3V)
900 TOP ‘ link_iopad0_data_p_inl_iopad?2 ‘ pnl.it2nn8§ ‘
INPUT Parallel data inputl_2 (LINK)
901 TOP ‘ link_iopadO_data_p_inl_iopadl ‘ pnl_it2nn8& ‘
INPUT Parallel data inputl_1 (LINK)
902 TOP | link_iopad0_data_p_out1_iopad3 | pnl_tf12it0nns |
OUTPUT | Parallel data outputl_3 (LINK)
903 TOP ‘ vss_ges_t34 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
904 TOP ‘ link iopadO_data_p_out1_iopad2 ‘ pnl_tf12it0nn8 ‘
OUTPUT Parallel data outputl_2 (LINK)
905 TOP | vdd_ve t20 | pnlve | 135
Core digital VDD (1.0V)
906 TOP ‘ link_iopadO_data_p-outl_iopadl ‘ pnl_tf12it0nn8 ‘
OUTPUT Parallel data outputl_1 (LINK)
907 TOP ‘ link iopad0O_event_p_in4_iopad3 ‘ pnl_it2nn8& ‘
INPUT Parallel event input4_3 (LINK)
908 TOP ‘ link iopad0O_event_p_in4_iopad2 ‘ pnl_it2nn8 ‘
INPUT Parallel event input4_2 (LINK)
909 TOP ‘ vss_ges_t33 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
910 TOP ‘ link_iopadO_event_p_in4_iopadl ‘ pnl.it2nn8§ ‘
INPUT Parallel event input4_1 (LINK)
911 TOP ‘ link_iopadO_event_p_out4_iopad3 ‘ pnl_tf12it0nn8 ‘
OUTPUT Parallel event output4_3 (LINK)
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912 TOP | link_iopad0_event_p_out4_iopad2 | pnl_tf12it0nns |
OUTPUT Parallel event outputd_2 (LINK)
913 TOP ‘ vdd_vc_t19 ‘ pnl_vc ‘ 135
Core digital VDD (1.0V)
914 TOP ‘ link iopad0_event_p_out4_iopadl ‘ pnl_tf12it0nn8 ‘
OUTPUT Parallel event output4_-1 (LINK)
915 TOP ‘ vss_ges_t32 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
916 TOP ‘ link_iopadO_event_p-in3_iopad3 ‘ pnl.it2nn8§ ‘
INPUT Parallel event input3_3 (LINK)
917 TOP ‘ vss_go_t4 ‘ pnl_go ‘
10 digital VSS (0.0V)
918 TOP ‘ link iopadO_event_p_in3_iopad2 ‘ pnl_it2nn8 ‘
INPUT Parallel event input3_2 (LINK)
919 TOP ‘ vdd_vop_t4 ‘ pnl_vop ‘ 135
10 digital VDD (3.3V)
920 TOP ‘ link_iopadO_event_p_in3_iopadl ‘ pnl_it2nn8 ‘
INPUT Parallel event input3_1 (LINK)
921 TOP ‘ vss_ges_t31 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
922 TOP ‘ link iopadO_event_p_out3_iopad3 ‘ pnl_tf12it0nn8 ‘
OUTPUT | Parallel event output3_3 (LINK)
923 TOP | vddvet18 | pul.ve | 135
Core digital VDD (1.0V)
924 TOP ‘ link iopadO_event_p_out3_iopad2 ‘ pnl_tf12it0nn8 ‘
OUTPUT Parallel event output3_2 (LINK)
925 TOP ‘ vss_ges_t30 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
926 TOP ‘ link_iopadO_event_p_out3_iopadl ‘ pnl_tf12it0nn8 ‘
OUTPUT Parallel event output3_1 (LINK)
927 TOP ‘ link iopad0O_event_p_in2_iopad3 ‘ pnl_it2nn8 ‘
INPUT Parallel event input2_3 (LINK)
928 TOP | link_iopad0_event_p_in2_iopad2 | pnlit2nns |
INPUT Parallel event input2_2 (LINK)
929 TOP ‘ vss_ges_t29 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
930 TOP ‘ link_iopad0_event_p_in2_iopadl ‘ pnl_it2nn& ‘
INPUT Parallel event input2_1 (LINK)
931 TOP | vdd_vet17 | pulve | 135

Core digital VDD (1.0V)
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932 TOP | link_iopad0_event_p_out2_iopad3 | pnl_tf12it0nns |
OUTPUT Parallel event output2_3 (LINK)
933 TOP ‘ vss_ges_t28 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
934 TOP ‘ link iopad0_event_p_out2_iopad2 ‘ pnl_tf12it0nn8 ‘
OUTPUT Parallel event output2_2 (LINK)
935 TOP ‘ vss_ges_t27 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
936 TOP ‘ link_iopadO_event_p_out2_iopadl ‘ pnl_tf12it0nn8 ‘
OUTPUT Parallel event output2_1 (LINK)
937 TOP | vdd_vet16 | pulve | 135
Core digital VDD (1.0V)
938 TOP ‘ link iopadO_event_p_inl_iopad3 ‘ pnl_it2nn8 ‘
INPUT Parallel event inputl_3 (LINK)
939 TOP ‘ vss_ges_t26 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
940 TOP ‘ link_iopad0_event_p_in1_iopad?2 ‘ pnl.it2nn8§ ‘
INPUT Parallel event inputl-2 (LINK)
941 TOP ‘ vss_ges_t25 ‘ pnl_ges ‘
Core digital VSS (0.0V)
942 TOP ‘ link iopadO_event_p_inl_iopadl ‘ pnl_it2nn8 ‘
INPUT Parallel event inputl_1 (LINK)
943 TOP | vss_go.t3 | pulgo \
IO digital VSS (0.0V)
944 TOP | link_iopad0_event_p_outl_iopad3 | pnltf12it0nns |
OUTPUT Parallel event outputl_-3 (LINK)
945 TOP | vdd_ve_t15 | pnlve | 135
Core digital VDD (1.0V)
946 TOP | vdd_vop_t3 | pulvop | 135
10 digital VDD (3.3V)
947 TOP ‘ vss_ges_t24 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
948 TOP | link_iopad0_event_p_outl_iopad2 | pnl_tf12it0nns |
OouTPUT Parallel event outputl-2 (LINK)
949 TOP ‘ link iopad0O_event_p_out1_iopadl ‘ pnl_tf12it0nn8 ‘
OUTPUT Parallel event outputl_1 (LINK)
950 TOP ‘ uart_iopad0_uart1_stx_pad ‘ pnl_tf04itOnn2 ‘
OUTPUT TxD channell (UART)
951 TOP ‘ uart_iopad0O_uartl_srx_pad ‘ pnl_it2nn8& ‘
INPUT RxD channell (UART)
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952 TOP | uart_iopad0_uart2_srx_pad | puLit2nns |
INPUT RxD channel2 (UART)
953 TOP ‘ uart_iopad0_uart2_stx_pad ‘ pnl_tf04itOnn2 ‘
OouTPUT TxD channel2 (UART)
954 TOP ‘ uart_iopad0_uartO_dtr_pad ‘ pnl_tf04itOnn2 ‘
OouTPUT DTR channel0 (UART)
955 TOP ‘ uart_iopad0_uart3_srx_pad ‘ pnl_it2nn8 ‘
INPUT RxD channel3 (UART)
956 TOP ‘ uart_iopad0O_uartO_rts_pad ‘ pnl_tf04itOnn2 ‘
OUTPUT | RTS channel0 (UART)
957 TOP | vdd.vet13 | pulve | 135
Core digital VDD (1.0V)
958 TOP ‘ uart_iopad0_uart0_stx_pad ‘ pnl_tf04itOnn2 ‘
OouUTPUT TxD channel0 (UART)
959 TOP ‘ uart_iopad0_uart3_stx_pad ‘ pnl_tf04itOnn2 ‘
OUTPUT TxD channel3 (UART)
960 TOP ‘ uart_iopad0_uart0_dcd_pad ‘ pnl.it2nn8§ ‘
INPUT DCD channel0 (UART)
961 TOP ‘ vss_ges_t20 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
962 TOP ‘ uart_iopad0_uart0_ri_pad ‘ pnl_it2nn8 ‘
INPUT RI channel0 (UART)
963 TOP | vdd.vet12 | pul.ve | 135
Core digital VDD (1.0V)
964 TOP ‘ uart_iopad0_uartO_dsr_pad ‘ pnl_it2nn8 ‘
INPUT DSR channel0 (UART)
965 TOP ‘ vss_ges_t19 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
966 TOP ‘ uart_iopad0O_uart0_srx_pad ‘ pnl_it2nn8& ‘
INPUT RxD channel0 (UART)
967 TOP ‘ uart_iopad0_uart0_cts_pad ‘ pnl_it2nn8& ‘
INPUT CTS channel0 (UART)
968 TOP | icee1394_iopad0_iece_d7 | pul_t04it0nn2 |
INOUT Data[7] (IEEE1394)
969 TOP | vdd_vet11 | pul.ve | 135
Core digital VDD (1.0V)
970 TOP | ieee1394 iopad0_iece_d6 | pnl_tf04itOnn2 |
INOUT Data[6] (IEEE1394)
971 TOP ‘ vss_ges_t18 ‘ pnl_gcs ‘

Core digital VSS (0.0V)
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972 TOP | icee1394_iopad(_icee_d5 | pul_t04it0nn2 |
INOUT Data[5] (IEEE1394)
973 TOP ‘ vss_ges_t17 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
974 TOP | ieee1394_iopad0_ieee_d4 | pul_t04it0nn2 |
INOUT Datal4] (IEEE1394)
975 TOP | vdd_vet10 | pulve | 135
Core digital VDD (1.0V)
976 TOP | icee1394_iopad0_icee_d3 | pult04it0nn2 |
INOUT Data[3] (IEEE1394)
977 TOP ‘ vss_ges_t16 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
978 TOP | icee1394_iopad(_icee_d2 | pul_t04it0nn2 |
INOUT Data[2] (IEEE1394)
979 TOP ‘ vss_ges_t15 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
980 TOP | ieee1394 iopad0_iece_d1 | pnl_tf04it0nn2 |
INOUT Data[l] (IEEE1394)
981 TOP | vdd_vet9 | pulve | 135
Core digital VDD (1.0V)
982 TOP | icee1394_iopad0_icee_d0 | pul_t04it0nn2 |
INOUT Data[0] (IEEE1394)
983 TOP | vss_go_t2 | pulgo \
IO digital VSS (0.0V)
984 TOP ‘ ieee1394 iopad(_ieee_isox ‘ pnl_tf04itOnn2 ‘
OUTPUT | Isolation Control (IEEE1394)
985 TOP ‘ vss_ges_t14 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
986 TOP ‘ ieeel1394_iopad0_ieee_pc2 ‘ pnl_tf04itOnn2 ‘
OUTPUT Power Class[2] (IEEE1394)
987 TOP | vdd_vop_t2 | pulvop | 135
10 digital VDD (3.3V)
988 TOP | icee1394_iopad0_icee_pcl | pul_t04it0nn2 |
OUTPUT | Power Class[l] (IEEE1394)
989 TOP ‘ vss_ges_t13 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
990 TOP ‘ ieee1394_iopad0_ieee_pcO ‘ pnl_tf04itOnn2 ‘
OUTPUT Power Class[0] (IEEE1394)
991 TOP | vdd_vet8 | pulve | 135
Core digital VDD (1.0V)
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Pin No. | Package O ‘ oo ‘ Master Cell ‘ mA
oodo ad
992 TOP | icee1394_iopad(_icee_pd | pul_t04it0nn2 |
OUTPUT | PD (IEEE1394)
993 TOP ‘ vss_ges_t12 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
994 TOP ‘ ieeel1394 _iopad0_ieee_lps ‘ pnl_tf04itOnn2 ‘
OUTPUT LPS (IEEE1394)
995 TOP | vdd_vet7 | pulve | 135
Core digital VDD (1.0V)
996 TOP ‘ ieee1394_iopad0_ieee_lreq ‘ pnl_tf04itOnn2 ‘
ouTPUT LREQ (IEEE1394)
997 TOP ‘ vss_ges_t1l ‘ pnl_gcs ‘
Core digital VSS (0.0V)
998 TOP | ieee1394_iopad(_icee_cna | puLit2nns |
INPUT Cable Not Active (IEEE1394)
999 TOP ‘ vss_ges_t10 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
1000 TOP ‘ ieee1394_iopad0_ieee_lkon ‘ pnl_it2nn8 ‘
INPUT Link On (IEEE1394)
1001 TOP | vdd_vet6 | pulve | 135
Core digital VDD (1.0V)
1002 TOP | iece1394_iopadO_icee_ctl] | pul_t04it0nn2 |
INOUT CTLI[1] (IEEE1394)
1003 TOP ‘ vss_ges_t9 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
1004 TOP ‘ ieee1394 _iopad0_ieee_ctl0 ‘ pnl_tf04itOnn2 ‘
INOUT CTLI[0] (IEEE1394)
1005 TOP | vdd.ve t5 | pnlve | 135
Core digital VDD (1.0V)
1006 TOP ‘ ieeel1394 _iopad0_ieee_sclk ‘ pnl.it2nn8§ ‘
INPUT Syclk (IEEE1394)
1007 TOP ‘ vss_ges_t8 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
1008 TOP | icee1394_iopadO_icee_rstx | pul_t04it0nn2 |
OUTPUT | RST (IEEE1394)
1009 TOP ‘ vdd_vec_t4 ‘ pnl_vc ‘ 135
Core digital VDD (1.0V)
1010 TOP ‘ ether_pad_ether_txd_3_o ‘ pnl_tf04itOnn8 ‘
OUTPUT TXD3 (Ether)
1011 TOP ‘ vss_ges_t7 ‘ pnl_gcs ‘

Core digital VSS (0.0V)
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020 PINOO
Pin No. | Package O ‘ oo ‘ Master Cell ‘ mA
oodo ad
1012 TOP | ether_pad_ether_txd 2.0 | pul_t04it0nns |
OUTPUT | TXD2 (Ether)
1013 TOP ‘ vdd_vec_t3 ‘ pnl_vc ‘ 135
Core digital VDD (1.0V)
1014 TOP | ether_pad_ether_txd_1.0 | pul_t04it0nns |
OouTPUT TXD1 (Ether)
1015 TOP ‘ vss_ges_t6 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
1016 TOP ‘ ether_pad_ether_txd_0-o ‘ pnl_tf04itOnn8 ‘
OUTPUT | TXDO (Ether)
1017 TOP ‘ vss_go_tl ‘ pnl_go ‘
10 digital VSS (0.0V)
1018 TOP ‘ ether_pad_ether_mdio_io ‘ pnl_tf04itOnn8 ‘
INOUT MDIO (Ether)
1019 TOP ‘ vss_ges_th ‘ pnl_gcs ‘
Core digital VSS (0.0V)
1020 TOP ‘ ether_pad_ether_mdc_o ‘ pnl_tf04itOnn8 ‘
OUTPUT MDC (Ether)
1021 TOP | vdd_vop_t1 | pulvop | 135
10 digital VDD (3.3V)
1022 TOP ‘ ether_pad_ether_txer_o ‘ pnl_tf04itOnn8 ‘
OUTPUT | TXER (Ether)
1023 TOP ‘ vss_ges_t4 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
1024 TOP ‘ ether_pad_ether_txen_o ‘ pnl_tf04itOnn8 ‘
OUTPUT TXEN (Ether)
1025 TOP ‘ vss_ges_t3 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
1026 TOP ‘ ether_pad_ether_rxd_3.i ‘ pnl.it2nn8§ ‘
INPUT RXD3 (Ether)
1027 TOP | vdd.ve_t2 | pul.ve | 135
Core digital VDD (1.0V)
1028 TOP | ether_pad_ether_rxd 2.i | puLit2nns |
INPUT RXD?2 (Ether)
1029 TOP ‘ vss_ges_t2 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
1030 TOP ‘ ether_pad_ether_rxd_11i ‘ pnl_it2nn& ‘
INPUT RXD1 (Ether)
1031 TOP | i2c_pad_i2c_scl | pultf12it0nns |
INOUT SCL (12C)
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Pin No. | Package O ‘ oo ‘ Master Cell ‘ mA
oodo ad
1032 TOP | ether_pad_ether_rxd_0.i | puLit2nns |
INPUT RXDO (Ether)
1033 TOP | i2c_pad.i2c_sda | pul_tf12it0nns |
INOUT SDA (12C)
1034 TOP ‘ ether_pad_ether_crs_i ‘ pnl_it2nn8 ‘
INPUT CRS (Ether)
1035 TOP | vdd_vet0 | pulve | 135
Core digital VDD (1.0V)
1036 TOP ‘ ether_pad_ether_col.i ‘ pnl_it2nn8& ‘
INPUT COL (Ether)
1037 TOP ‘ vss_ges_t0 ‘ pnl_gcs ‘
Core digital VSS (0.0V)
1038 TOP ‘ ether_pad_ether_rxdv_i ‘ pnl_it2nn8 ‘
INPUT RXDV (Ether)
1039 TOP ‘ vss_go_t0 ‘ pnl_go ‘
IO digital VSS (0.0V)
1040 TOP ‘ ether_pad_ether_rxer_i ‘ pnl.it2nn8§ ‘
INPUT RXER (Ether)
1041 TOP | vdd_vop_t0 | pulvop | 135
10 digital VDD (3.3V)
1042 TOP ‘ ether_pad_ether_clkr_i ‘ pnl_it2nn8 ‘
INPUT CLK R (Ether)
1043 TOP | ether_pad_ether_clkt.i | puLit2nns |
INPUT CLK T (Ether)

CelOODOODOO0O0UDOOOOODOUOOODOUDOO(DDODDOODOOOODOO)D

0 2.1: Pull-Up / Down 00O O

Master Cell | R[Q] | I[A] | E[V] | Pull-Up / Down
pnl it2pus 82500 | 0.00004 | 3.3 | Pull-Up
pnl_it2pds 55000 | 0.00006 | 3.3 | Pull-Down
pnl_tf12it0pus8 | 82500 | 0.00004 | 3.3 | Pull-Up
pnl_tf12it0pd8 | 55000 | 0.00006 | 3.3 | Pull-Down
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U OO0

3.1 MIPSOOODOO

Responsive Multithreaded Processor 0 MIPSOOOODOOOOO0OODOOOOOOO MIPSOOODOOO
ooo

3.1.1 Load / StoreO O

LB Load Byte
8bit 00 0 MIPS I
31 26 25 21 20 16 15 0

100000 base rt offset \
LB
oooooo:

LB rt, offset(base)
oo :

GPR|rt] + sign_extend(MEM.BYTE[GPR[base] + sign_extend(offset)])
oo :

D-TLB No Entry Matched :
D-TLB Protection Error :

oo .

000000000 1byteDOODOOOOODOOOOODO 32bit000000000
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LBU Load Byte Unsigned
bitO OO OOOO MIPS I
31 26 25 21 20 16 15 0

100100 base rt offset ‘
LBU
0O00D000:

LBU rt, offset(base)
ao :

GPR[rt] + zero_extend(MEM.BYTE[GPR[base] + sign_extend(offset)])
ao :

D-TLB No Entry Matched :
D-TLB Protection Error :

oo .

000000000 1byteOOODODOOOODOOOODO 32bt000000000

SB Store Byte

8hit 0 OO MIPS 1

31 26 25 21 20 16 15 0
101000 base rt offset
SB

ooooogd:

SB rt, offset(base)
oo :

MEM.BYTE[GPR[base] + sign_extend(offset)] + GPR|rt]
oo :

D-TLB No Entry Matched :
D-TLB Protection Error :

oag .

0000000000 1bytedODODOOO
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LH Load Halfword
16bit 00O O MIPS I
31 26 25 21 20 16 15 0

100001 base rt offset
LH
oooooo:

LH rt, offset(base)
ao :

GPR[rt] + sign_extend( MEM.HWORD[GPR[base] + sign_extend(offset)])
ao :

D-TLB No Entry Matched :
D-TLB Protection Error :
Data Address Miss Align (Load) :

oo .

00000000000 Half wordOOOODOOOOODOCOOOO 32bit000000O0O0O0O

LHU Load Halfword Unsigned

lebitDOOOODOO MIPS 1

31 26 25 2120 16 15 0

100101 base rt offset

LHU

ooooogd:

LHU rt, offset(base)
oo :

GPR[rt] + zero_extend( MEM.HWORD|GPR[base| + sign_extend(offset)])
oo :

D-TLB No Entry Matched :
D-TLB Protection Error :
Data Address Miss Align (Load) :

oo .

00000000000 Half wordOOOODOOOODOOOOO 32bit0000O0OO0ODOO
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SH Store Halfword
16bit 00O O MIPS I
31 26 25 21 20 16 15 0

101001 base rt offset
SH
0oooo0:

SH rt, offset(base)
ao :

MEM.HWORD|GPR/[base] + sign_extend(offset)] +— GPR]rt]
ao :

D-TLB No Entry Matched :
D-TLB Protection Error :
Data Address Miss Align (Store) :

oo .

0000000000 Half wordOODOOOO

LW Load Word

32bit 00O O MIPS 1

31 26 25 21 20 16 15 0
100011 base rt offset
LW

ooooogd:

LW rt, offset(base)
oo :

GPR[rt] + MEM.WORD|GPR/[base] + sign_extend(offset)]
oo :

D-TLB No Entry Matched :
D-TLB Protection Error :
Data Address Miss Align (Load) :

oo .

00000000000 1tWordOOGODDO



3.1.

MpSO0o0gogg 7

SW Store Word

32bit 00O 0O MIPS 1

31

26 25 2120 16 15 0

100011 base rt offset

Lw

gboooogd:

SW rt, offset(base)

og e

MEM.WORD|GPRbase] + sign_extend(offset)] < GPR]rt]

og e

D-TLB No Entry Matched :
D-TLB Protection Error :
Data Address Miss Align (Store) :

oo .

oooobooboonD twordODODOOOO

LWL Load Word Left

32bit unaligned 0 O O MIPS 1

31

26 25 2120 16 15 0

100010 base rt offset

LWL

ugbooogod:

LWL rt, offset(base)

og e

GPR[rt] < merge(GPR[rt], MEM[GPR[base] + sign_extend(offset)])

oo .

D-TLB No Entry Matched :
D-TLB Protection Error :

oo .

oobooboooOoooboooooooooooooowWROOOOOOOoOOooOOoOooOoOoOOO
O000poooOoOooood1woerddOOOOOODODODOOO
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LWR Load Word Right
32bit unaligned 0 O O MIPS 1
31 26 25 21 20 16 15 0

100110 base rt offset
LWR
oooooo:

LWR rt, offset(base)
og :

GPR[rt] < merge(MEM[GPR|base] + sign_extend(offset)], GPR]rt])
og :

D-TLB No Entry Matched :
D-TLB Protection Error :

oo .

goboobooooooboobooooooooobooowWLooooooobooooooooo
O00o0oDOoO0o0oooooO01worddOOOOOODODODOOO

SWL Store Word Left

32bit unaligned 0 O O MIPS 1

31 26 25 21 20 16 15 0
101010 base rt offset ‘
SWL

gooood:

SWL rt, offset(base)
go :

MEM[GPR/[base] + sign_extend(offset)] < GPR]rt]
go :

D-TLB No Entry Matched :
D-TLB Protection Error :

oo .

goooooooooooO0oOooOooooooogoosSswROOOoOoooOooooooDOoboo
000000000000 1t WordOOOODOOOODODO
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SWR

Store Word Right

32bit unaligned 0 O O

31

26 25 21 20 16 15

MIPS 1

101110 base rt

offset

SWR

gooood:

SWR rt, offset(base)

oo .

MEM[GPR/[base] + sign_extend(offset)] < GPR]rt]

oo .

D-TLB No Entry Matched :
D-TLB Protection Error :

oo .

go0oooopoooooOoooooooOoooooooSwLOOooooooooooooooo

O000D0o000o00o0 1 WordOOOODOOOODODO
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LL Load Linked Word
atomic read-modify-write 0 32bit 0 0O O MIPS 11
31 26 25 21 20 16 15 0

110000 base rt offset
LL
oooooo:

LL rt, offset(base)
og :

GPR[rt] «+ MEM.WORD|[GPR[base] + sign_extend(offset)]
LL bit < 1

oo .

D-TLB No Entry Matched :
D-TLB Protection Error :
Data Address Miss Align (Load) :

oo .

Atomic Read-Modify-Write 1 0 000000
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S C Store Conditional Word

atomic read-modify-write 0 32bit 0 0O O MIPS 11

31

26 25 21 20 16 15 0

111000 base rt offset

SC

gooood:

SC rt, offset(base)

oo .

if LL Bit = 1 then
MEM.WORD|GPR[base] + sign_extend(offset)] +— GPR|rt]
GPR[rt] « 1

else
GPR[rt] « 0

endif

oo .

D-TLB No Entry Matched :
D-TLB Protection Error :
Data Address Miss Align (Load) :

oo .

Atomic Read-Modify-Write 0 0 O 0 0 O O O Atomic Read-Modify-Write D0 0000 10000
ooooDoOoooo
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LVV C]_ Load Word to Floating Point
0000000000 32bit000 MIPS I
31 26 25 21 20 16 15 0

110001 base rt offset ‘
LWC1
0O00D000:

LWCIL ft, offset(base)
ao :

FPR[ft] + MEM.WORD|GPR[base] + sign_extend(offset)]
ao :

D-TLB No Entry Matched :
D-TLB Protection Error :
Data Address Miss Align (Load) :

oo .

go0oobooboobOoboooooboobog tWorddO OO OO

SWC1 Store Word from Floating Point

ooooooooonD 32pit000 MIPS 1

31 26 25 2120 16 15 0

111001 base rt offset

SWC1

ooooogd:

SWCT1 ft, offset(base)
oo :

MEM.WORDI|GPR|base] + sign_extend(offset)] + FPRJ[ft]
oo :

D-TLB No Entry Matched :
D-TLB Protection Error :
Data Address Miss Align (Store) :

oo .

O000oDOOooOoooooO0oooo0oooD tWordDOOOODO
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LDC1 Load Doubleword to Floating Point
0000000000 64bit00O0O MIPS 1
31 26 25 21 20 16 15 0

110101 base rt offset ‘
LDC1
0O00D000:

LDCI1 ft, offset(base)
ao :

FPR[ft] + MEM.DWORD|GPRbase] + sign_extend(offset)]
ao :

D-TLB No Entry Matched :
D-TLB Protection Error :
Data Address Miss Align (Load) :

oo .

O000Db0o000D0b0Ob0oO00o0obOo0Od Doubleword DO OO OO

SDC1 Store Doubleword from Floating Point
0000000000 64bit0 00 MIPS 1

31 26 25 2120 16 15 0

111101 base rt offset

SDC1

ooooogd:

SDC1 ft, offset(base)
oo :

MEM.DWORD[GPR|base] + sign_extend(offset)] - FPR]ft]
oo :

D-TLB No Entry Matched :
D-TLB Protection Error :
Data Address Miss Align (Store) :

oo .

000000000000 000000000 DoubleworddOODDOO
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3.1.2 0000

ADDI Add Immediate Word
o000 MIPS I
31 26 25 21 20 16 15 0

001000 rs rt immediate
ADDI
oooooo:

ADDI rt, rs, immediate

oo :
GPR[rt] + GPR]rs] 4 sign_extend(immediate)
oo :
Overflow :
ao :
gbooboobobooon
ADDIU Add Immediate Unsigned Word
googoooo MIPS 1
31 26 25 21 20 16 15 0
001001 s rt immediate
ADDIU
ooooogd:
ADDIU rt, rs, immediate
oo :
GPR|rt] + GPR[rs] + sign_extend(immediate)
oo :
None
oo :

gbooboobobboboobooboobooobobobooboon
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SLTI

Set on Less Than Immediate

gooooooo

31

26 25 21 20 16 15

001010 s rt

immediate

SLTI

gboooogd:

SLTI rt, rs, immediate

og e

if GPR[rs] < sign_extend(immediate) then
GPR[rt] 1

else
GPR[tt] « 0

endif

oag .

None

og e

oobooboooobooon

MIPS 1
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SLTIU Set on Less Than Immediate Unsigned
ogooooooo MIPS I
31 26 25 21 20 16 15 0

001011 rs rt immediate ‘
SLTIU
0O00D000:

SLTIU rt, rs, immediate
oo :

if GPR[rs] < sign_extend(immediate) then
GPR[rt] 1

else
GPR[tt] « 0

endif

oag .
None
og e

goboobooooboboooboobooogon

ANDI And Immediate

ooooo MIPS 1

31 26 25 21 20 16 15 0

001100 s rt immediate

ANDI

gogooobone:
ANDI rt, rs, immediate
oo :
GPR[rt] + GPR[rs] and zero_extend(immediate)
oo :
None
oo :

gbogobooobooboboobod
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ORI Or Immediate
googo MIPS 1
31 26 25 21 20 16 15 0
001101 IS rt immediate
ORI
goooono:
ORI rt, rs, immediate
gd :
GPR[rt] + GPR]rs] or zero_extend(immediate)
gd :
None
gd :
gobogbooboobboobod
XORI Exclusive Or Immediate
googoooo MIPS I
31 26 25 21 20 16 15 0
001110 rs rt immediate
XORI
ooooogd:
XORI rt, rs, immediate
oo :
GPR[rt] + GPR[rs] xor zero_extend(immediate)
oo :
None
oo :

gobogboobobboobooboo
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LUI Load Upper Immediate
oo0oooon MIPS I
31 26 25 21 20 16 15 0

001111 00000 rt immediate
LUI 0
0O00D000:

LUI rt, immediate
gd :

GPR[rt] + { immediate, 0000000000000000 }
gd :

None
gd :

O0oooDooooowehit0DOOO000O

ADD Add Word
oo MIPS 1
31 26 25 21 20 16 15 11 10 6 5 0

000000 s rt rd 00000 100000

SPECIAL 0 ADD
ogooooo:

ADD rd, rs, rt
oo .

GPR[rd] « GPR[rs] + GPRIrt]
oo :

Overflow :

og e

ooooboooooao
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ADDU Add Unsigned Word

gooooo MIPS 1

31 26 25 21 20 16 15 11 10 6 5 0
000000 IS rt rd 00000 100001 ‘
SPECIAL 0 ADDU

oooooo:
ADDU rd, rs, rt
gd :
GPR|[rd] + GPR[rs] + GPR|rt]
gd :
None
gd :

obooboooobobooooboboooobooooooboon

SUB Subtract Word

o0 MIPS 1

31 26 25 2120 16 15 11 10 6 5 0

000000 IS rt rd 00000 100010

SPECIAL 0 SUB

ooooogd:

SUB rd, rs, rt
oo :

GPR|[rd] + GPR[rs] — GPR|rt]
oo :

Overflow :

og e

ooooboooooao
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SUBU Subtract Unsigned Word
goooon MIPS I
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd 00000 100011 ‘

SPECIAL 0 SUBU

0O00D000:

SUBU rd, rs, rt

og e

GPR[rd] < GPR[rs] — GPR]rt]

og e

None

og e

obooboobooboooobooboooobobooobOoboooon

SLT Set on Less Than
ooooon MIPS I
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd 00000 101010

SPECIAL 0 SLT
ooooonde:

SLT rd, rs, rt
oag .

if GPR[rs] < GPR]rt] then
GPR[rd] + 1

else
GPR[rd] «+ 0

endif

oo .
None
oo .

goboobooobooboo
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SLTU Set on Less Than Unsigned
gooood MIPS 1
31 26 25 21 20 16 15 11 10 6 5 0
000000 rs rt rd 00000 101011 |
SPECIAL 0 SLTU
gooooo:
SLTU rd, rs, rt
ao :
if GPRrs] < GPR]rt] then
GPR[rd] + 1
else
GPR[rd] « 0
endif
oo :
None
ao :
gbooboobobbooboooog
AND And
oood MIPS 1
31 26 25 21 20 16 15 11 10 6 5 0
000000 s rt rd 00000 100100
SPECIAL 0 AND
gogooobone:
AND rd, rs, rt
oo :

GPR[rd] < GPR[rs] and GPR|rt]

oo .

None

oo .

gobogobgoooboboooboo
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OR Or
ooo MIPS T
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd 00000 100101

SPECIAL 0 OR
gooooo:

OR rd, rs, rt
oo :

GPR[rd] < GPR[rs] or GPR|rt]
gd :

None
gd :

goooboooobooboo

XOR Exclusive Or
ooooon MIPS I
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd 00000 100110

SPECIAL 0 XOR
ooooonde:

XOR rd, rs, rt
oag .

GPR|[rd] + GPR][rs] xor GPR|rt)
oo :

None
oo :

gbooboooboboobooog
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NOR Not Or

ooooo MIPS 1

31 26 25 21 20 16 15 11 10 6 5 0
000000 IS rt rd 00000 100111
SPECIAL 0 NOR

goooono:
NOR rd, rs, rt
ao :
GPR[rd] < GPR[rs] nor GPR]rt]
ao :
None
ao :

ooboobooooboooood

SLL Shift Word Left Logical
oooooo MIPS I

31 26 25 2120 16 15 11 10 6 5 0

000000 00000 rt rd sa 000000

SPECIAL 0 SLL

oooooo:
SLL rd, rt, sa
oo :
GPR[rd] + GPR[rt] << sa
oo :
None
oo :

gbooboobobbooboon
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SRL

Shift Word Right Logical

gooooo

31

26 25 21 20

16 15

MIPS 1

11 10 6 5 0

000000 00000 rt

rd sa 000010 |

SPECIAL 0

gboooogd:

SRL rd, rt, sa

og e

GPR[rd] + GPR[rt] >> sa

og e

None

og e

ooboobooooboooood

SRL

SRA

Shift Word Right Arithmetic

gooood

31

26 25 21 20

16 15

MIPS 1

11 10 6 5 0

000000 00000 rt

rd sa 000011

SPECIAL 0

oooood:

SRA rd, rt, sa

oo .

GPR[rd] « GPRJrt] >> sa

oo .

None

oo .

gbooboobobbooboon

SRA
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SLLV

Shift Word Left Logical Variable

gooooo

31 26 25 21 20

16 15

MIPS 1

11 10 6 5 0

000000 s rt

rd

00000 | 000100 |

SPECIAL

goooono:
SLLV rd, rt, rs
ao :
GPR[rd] < GPRJ[rt] << GPR]rs]
ao :
None
ao :

ooboobooooboooood

0 SLLV

SRLV

Shift Word Right Logical Variable

gooood

31 26 25 21 20

16 15

MIPS 1

11 10 6 5 0

000000 IS rt

rd

00000 000110

SPECIAL

oooooo:
SRLV rd, rt, rs
oo :
GPR|[rd] + GPR[rt] >> GPR]rs]
oo :
None
oo :

gbooboobobbooboon

0 SRLV
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SRAV Shift Word Right Arithmetic Variable
oooooo MIPS 1
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd | ooooo | ooo111

SPECIAL 0 SRAV

oooooo:

SRAV rd, rt, rs
gd :

GPR[rd] < GPRJrt] >> GPR]rs]
gd :

None
gd :

ooboobooooboooood

3.1.3 Jump /0000

J Jump
oooo MIPS 1
31 26 25 0

000010 instr_index
J
gooogde:
J target
oo :

pc < { pc[31:28], instr_index, 00 }
ao :

None
oo :

oboobooooboooobooboo
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JAL Jump and Link
ooooooooo MIPS 1
31 26 25 0
000011 instr_index
JAL

gooogde:
JAL target

oo :

pc < { pc[31:28], instr_index, 00 }
GPR[31] « pc + 8

oag .
None
oag .

Ooo0oDoOoOoooooOoooooOooDbOoOoOoooooOoRrR31I0DOOODO

JR Jump Register
ooooboobgon MIPS I

31 26 25 21 20 6 5 0

000000 s 000000000000000 001000 ‘

SPECIAL 0 JR

goooono:
JR 1s
oo :
pc < GPR[rs]
oo :
None
ao :

gobooboooobobooooboboooogan
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JALR Jump and Link Register
oboooboooboobobooa MIPS 1
31 26 25 21 20 16 15 11 10 6 5 0

000000 s 00000 rd 00000 001001 ‘
SPECIAL 0 0 JALR
gooooo:
JALR rs (rd = 31 implied)
JALR rd, s

oo :
pc < GPRJrs]

GPR|[rd] + pc + 8
oo .
None

oo .

gobooboooooboobooooobooooboboooodobbbonog

BEQ

Branch on Equal

good

31 26 25 21 20 16 15

MIPS 1

000100 | rs rt

offset

BEQ

oooooo:
BEQ rs, rt, offset
oo :

if GPR[rs] = GPR]rt] then

branch
oo .
None

oo .

rsUrt 0000000000000 0O000O000000
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BNE Branch on Not Equal

oooo MIPS 1

31

26 25 2120 16 15 0

000101 s rt offset

BNE

gboooogd:

BNE rs, rt, offset

og e

if GPR[rs] # GPR]rt] then

branch

oag .

None

oag .

rsOrt00000000000000C000000000

BLEZ Branch on Less Than or Equal to Zero

oooo MIPS I

31

26 25 21 20 16 15 0

000110 s 00000 offset

BLEZ 0

ogboooogd:

BLEZ rs, offset

oag .

if GPR[rs] < 0 then

branch

oo .

None

oag .

rsO0 0000000000DO00000O00000A0
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BGTZ Branch on Greater Than Zero
ogoono MIPS I
31 26 25 21 20 16 15 0

000111 rs 00000 offset
BGTZ 0
0O00D000:

BGTZ rs, offset
oo e

if GPRIrs] > 0 then

branch
aog :
None
aog :

rsO0 0000000000000O0000000000A0

BEQL Branch on Equal Likely

oooo MIPS II

31 26 25 21 20 16 15 0

010100 | rs rt offset

BEQL

gooogde:
BEQL rs, rt, offset
aog :

if GPR[rs] = GPR[rt] then
branch_likely

oag .
None
oag .

rsOrt00000000000000000O00000
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BNEL Branch on Not Equal Likely
oood MIPS 11
31 26 25 21 20 16 15 0

010101 s rt offset ‘
BNEL
0O00D000:

BNEL rs, rt, offset
oo :

if GPR[rs] # GPR]rt] then
branch_likely

oag .
None
oag .

rsOrt00000000000000C00000O00000

BLEZL Branch on Less Than or Equal to Zero Likely

oooo MIPS II

31 26 25 21 20 16 15 0

010110 rs 00000 offset

BLEZL 0

gooogde:
BLEZL rs, offset
aog :

if GPR[rs] < 0 then
branch_likely

oag .
None
oag .

rsO0 0000000000O00000O00000A0
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BGTZL Branch on Greater Than to Zero Likely
oood MIPS 11
31 26 25 21 20 16 15 0

010111 rs 00000 offset \
BGTZL 0
0O00D000:

BGTZL rs, offset
oo e

if GPRIrs] > 0 then
branch_likely

oag .
None
oag .

rsO0 0000000000000 0000000000

BLTZ Branch on Less Than Zero

oooo MIPS I

31 26 25 21 20 16 15 0

000001 s 00000 offset

REGIMM BLTZ

gooooo:
BLTZ rs, offset
oo e

if GPR[rs] < 0 then

branch
ggd :
None
aog :

rsO0 0000000000000O0000000000A0



3.1. MIPSOO000O0O 103

BGEZ Branch on Greater Than or Equal to Zero
ogoono MIPS I
31 26 25 21 20 16 15 0

000001 rs 00001 offset

REGIMM BGEZ

0O00D000:

BGEZ rs, offset
oo :

if GPRIrs] > 0 then

branch
aog :
None
aog :

rsO0 0000000000DO0000000000A0

BLTZAL Branch on Less Than Zero and Link

obooooobooog MIPS I

31 26 25 21 20 16 15 0

000001 s 10000 offset

REGIMM BLTZAL

oooood:
BGEZ rs, offset
aog :

if GPR[rs] < 0 then
branch
GPR[31] < pc + 8

oo .
None
oo .

rsO 0000000000000 000DO00000O00DbO000O0DbO0b0 R310OOOoobooOoon
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BGEZAL Branch on Greater Than or Equal to Zero and Link
O00ooooooooao MIPS I
31 26 25 21 20 16 15 0

000001 rs 10001 offset

REGIMM BGEZAL

0O00D000:

BGEZAL rs, offset
oo :

if GPRIrs] > 0 then
branch
GPR[31] < pc + 8

oo .
None
oo .

rsO00000000000DO0000D000O0000bO0000D00bO R31OO0O0OoDOon

BLTZL Branch on Less Than Zero Likely

oood MIPS 11

31 26 25 21 20 16 15 0

000001 rs 00010 offset

REGIMM BLTZL

oooood:
BLTZL rs, offset
aog :

if GPR[rs] < 0 then
branch_likely

oo .
None
oo .

rsO 0000000000000 000000000O0
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BGEZL Branch on Greater Than or Equal to Zero Likely
oood MIPS 11
31 26 25 21 20 16 15 0

000001 rs 00011 offset \

REGIMM BGEZL

0O00D000:

BGEZL rs, offset
oo :

if GPRIrs] > 0 then
branch_likely

oag .
None
oag .

rsO0 0000000000O0000000000A0

BLTZALL Branch on Less Than Zero and Link Likely

obooooobooog MIPS II

31 26 25 21 20 16 15 0

000001 rs 10010 offset

REGIMM BLTZALL

gooooo:
BLTZALL rs, offset
oo e

if GPR[rs] < 0 then
branch_likely
GPR[31] < pc + 8

oo .
None
oo .

rsO 0000000000000 0000DbO00000OR31O00000DO0000DO0OO0O0OO0
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BGEZALLBranch on Greater Than or Equal to Zero and Link Likely

00000000000 MIPS 11
31 26 25 21 20 16 15 0
000001 rs 10011 offset \
REGIMM BGEZALL
DO00O000:

BGEZALL rs, offset
oo :

if GPRIrs] > 0 then
branch_likely
GPR[31] < pc + 8

oo .
None
oo .

rsO00000000000DO0000D000O00000DbO0000D00bO R31OO00OODOOon

3.14 0O000D0O0O0ODO

MTC1 Move Word to Floating Point
googoogon MIPS 1
31 26 25 21 20 16 15 11 10 0

010001 00100 rt fs 00000000000
COP1 MT 0
gooogde:
MTCI rt, fs
oo :

FPR[fs] + GPR|rt]
ao :

None
oo :

oboobooboobooboooooobooog
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MFC1

Move Word from Floating Point

gooooon

31

26 25 21 20

16 15

MIPS 1

11 10 0

010001 00000 rt

fs

00000000000 \

COP1 MF

gboooogd:

MFC1 rt, fs

og e

GPR[rt] + FPR|fs]

og e

None

og e

oboobooboobooboooooobooog

0

ADD.fmt

Floating Point Add

ugboooogad

31

26 25 21 20

16 15

MIPS I

11 10 6 5 0

010001 fmt ft

fs

fd 000000

COP1

googoog:

ADD.S fd, fs, ft
ADD.D fd, fs, ft

og e

FPR[fd] + FPRI[fs] + FPRIft]

oo .

Floating Point Invalid Operation :
Floating Point Inexact :

Floating Point Overflow :
Floating Point Underflow :

og e

ooooboooooao

ADD

(fmt = 10000)
(fmt = 10001)
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SUB.fmt Floating Point Subtract
oooooOon MIPS I
31 26 25 21 20 16 15 11 10 6 5 0
010001 fmt ft fs fd 000001
COP1 SUB
oooooo:

SUB.S fd, fs, ft
SUB.D fd, fs, ft

oag .

FPR[fd] + FPR|[fs] — FPRIft]

oag .

Floating Point Invalid Operation :
Floating Point Inexact :

Floating Point Overflow :
Floating Point Underflow :

og .

oooobooooooano

(fmt = 10000)
(fmt = 10001)
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MUL.fmt Floating Point Multiply
oooooOon MIPS I
31 26 25 21 20 16 15 11 10 6 5 0
010001 fmt ft fs fd 000010
COP1 MUL
oooooo:

MUL.S fd, fs, ft
MUL.D fd, fs, ft

oag .

FPR[fd] + FPRI[fs] x FPRIft]

oag .

Floating Point Invalid Operation :
Floating Point Inexact :

Floating Point Overflow :
Floating Point Underflow :

oag .

oooobooooooano

(fmt = 10000)
(fmt = 10001)
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DIV .fmmt Floating Point Divide
goooooad MIPS 1
31 26 25 21 20 16 15 11 10 6 5 0

010001 fmt ft fs fd 000011

COP1 DIV
ooooogd:

DIV.S fd, fs, ft (fmt = 10000)

DIV.D fd, fs, ft (fmt = 10001)
aog :

FPR[fd] «+ FPRIfs] / FPR]ft]
oo e

Floating Point Invalid Operation :
Floating Point Inexact :

Floating Point Overflow :
Floating Point Underflow :
Floating Point Divide By 0 :

oo .

oooobooooooono
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ABS.fmt Floating Point Absolute Value

gooooooo MIPS 1
31 26 25 21 20 16 15 11 10 6 5 0

010001 fmt 00000 fs fd 000101

COP1 0 ABS
oooooo:

ABS.S fd, fs (fmt = 10000)

ABS.D fd, fs (fmt = 10001)
ggd :

FPR[fd] + abs( FPRIfs] )
ggd :

Floating Point Invalid Operation :
oo :

gooooooooooooo

NEG.fmt Floating Point Negate

ooooooooo MIPS 1
31 26 25 21 20 16 15 11 10 6 5 0

010001 fmt 00000 fs fd 000111

COP1 0 NEG
oooooo:

NEG.S fd, fs (fmt = 10000)

NEG.D fd, fs (fmt = 10001)
oo :

FPR[fd] + —( FPR][fs] )
oo :

Floating Point Invalid Operation :
oo :

gboogbogoooboaboo
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MOV .fmt Floating Point Move
goooooad MIPS 1
31 26 25 21 20 16 15 11 10 6 5 0

010001 fmt 00000 fs fd 000110

COP1 0 MOV
ooooogd:

MOV S fd, fs (fmt = 10000)

MOV.D fd, fs (fmt = 10001)
aog :

FPR[fd] + FPRIfs]
ggd :

None
ggd :

ooooboooobooon
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CVT.S.fmt Floating Point Convert to Single Floating Point
gooooooooobood MIPS 1
31 26 25 21 20 16 15 11 10 6 5 0

010001 fmt 00000 fs fd 100000

COP1 0 CVT.S
ooooogd:

CVT.S.D fd, fs (fmt = 10001)

CVT.S.W fd, fs (fmt = 10100)
ggd :

FPRI[fd] < convert_and_round( FPR[fs] )
oo :

Floating Point Invalid Operation :
Floating Point Inexact :

Floating Point Overflow :
Floating Point Underflow :

og .

oobooboboboobooboooobobooogooboon
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CVT.D.fmt Floating Point Convert to Double Floating Point
gooooooooobood MIPS 1
31 26 25 21 20 16 15 11 10 6 5 0

010001 fmt 00000 fs fd 100001

COP1 0 CVT.D
ooooogd:

CVT.D.S fd, fs (fmt = 10000)

CVT.D.W fd, fs (fmt = 10100)
ggd :

FPRI[fd] < convert_and_round( FPR[fs] )
oo :

Floating Point Invalid Operation :

Floating Point Inexact :

oo .

gbhoobooobobboobooboobooboooob
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ROUND.W.fmt Floating Point Round to Word Fixed Point
go00ooo0ooooooon MIPS 11
31 26 25 21 20 16 15 11 10 6 5 0

010001 fmt 00000 fs fd 001100

COP1 0 ROUND.W
oooooo:

ROUND.W.S fd, fs (fmt = 10000)

ROUND.W.D fd, fs (fmt = 10001)
oag .

FPRI[fd] < convert_and_round( FPR[fs] )
oo :

Floating Point Invalid Operation :
Floating Point Inexact :

Floating Point Overflow :

oo .

gobooboooobooboooooboooo
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TRUNC.W.fmt Floating Point Truncate to Word Fixed Point
gooooooooobood MIPS II
31 26 25 21 20 16 15 11 10 6 5 0

010001 fmt 00000 fs fd 001101

COP1 0 TRUNC.W
ooooogd:

TRUNC.W.S fd, fs (fmt = 10000)

TRUNC.W.D fd, fs (fmt = 10001)
ggd :

FPRI[fd] < convert_and_round( FPR[fs] )
oo :

Floating Point Invalid Operation :
Floating Point Inexact :

Floating Point Overflow :

oo .

gobooboooobooboooooboooo
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CEIL.W.fmt Floating Point Ceiling to Word Fixed Point
go00ooo0ooooooon MIPS 11
31 26 25 21 20 16 15 11 10 6 5 0

010001 fmt 00000 fs fd 001110

COP1 0 CEIL.W
oooooo:

CEIL.W.S fd, fs (fmt = 10000)

CEIL.W.D fd, fs (fmt = 10001)
oag .

FPRI[fd] < convert_and_round( FPR[fs] )
oo :

Floating Point Invalid Operation :
Floating Point Inexact :

Floating Point Overflow :

oo .

gobooboooobooboooooboooo
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FLOOR.W.fmt Floating Point Floor Convert to Word Fixed Point

O00000000o0oooad MIPS II
31 26 25 21 20 16 15 11 10 6 5 0

010001 fmt 00000 fs fd 001111

COP1 0 FLOOR. W
oooooade:

FLOOR.W.S {d, fs (fmt = 10000)

FLOOR.W.D {d, fs (fmt = 10001)
oag .

FPRI[fd] < convert_and_round( FPR[fs] )
oo :

Floating Point Invalid Operation :
Floating Point Inexact :

Floating Point Overflow :

oo .

gobooboooobooboooooboooo
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3.1.5 UOUOOooono

SYSCALL System Call
goooooo MIPS 1
31 26 25 6 5 0

000000 00000000000000000000 001100

SPECIAL 0 SYSCALL

oogoooo:
SYSCALL
ogd :

exception(system_call)
oo :

System Call :

og e

gobooboooooboooboooon

BREAK Breakpoint

gooooooo MIPS 1

31 26 25 6 5 0

000000 00000000000000000000 001101

SPECIAL 0 BREAK

ooooogd:
BREAK
oo :
exception(breakpoint)
oo :

Break Point :

og e

ooboobooooboooooa
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TGE Trap if Greater or Equal
gooooo MIPS II
31 26 25 21 20 16 15 6 5 0

000000 s rt 0000000000 110000

SPECIAL 0 TGE

gooogde:
TGE rs, rt
oo :

if GPR]rs] > GPR]rt] then

exception(trap)
ao :
Trap :
og :
rsO0rt0000000O0O0O0OOOODOO4d
TGEU Trap if Greater or Equal Unsigned
gooooo MIPS 1T
31 26 25 21 20 16 15 6 5 0
000000 rs rt 0000000000 110001
SPECIAL 0 TGEU
googod:
TGEU rs, rt
oo :
if GPR[rs] > GPR[rt] then
exception(trap)
oo :
Trap :
oo :

rsUrt 0000000000000 000O00b00bO0obOboOobDoOOn
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TLT Trap if Less Than
gooooo MIPS II
31 26 25 21 20 16 15 6 5 0

000000 s rt 0000000000 110010

SPECIAL 0 TLT

gooogde:
TLT rs, rt
oo :

if GPRrs] < GPR]rt] then

exception(trap)
ggd :
Trap :
oo :
rsOrt0000000000O000O00O0O00O00
TLTU Trap if Less Than Unsigned
gooooo MIPS 11
31 26 25 21 20 16 15 6 5 0
000000 s rt 0000000000 110011
SPECIAL 0 TLTU
gooooo:
TLTU s, 1t
ggd :
if GPR[rs] < GPR[rt] then
exception(trap)
oo :
Trap :
oo :

rsUrt 0000000000000 000O000b000bO0oDObOOoboOo0DOon
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TEQ Trap if Equal
oooooo MIPS II
31 26 25 21 20 16 15 6 5 0

000000 | rs rt 0000000000 110100 |

SPECIAL 0 TEQ

0ooooo:
TEQ rs, rt
gd :

if GPR[rs] = GPR]rt] then

exception(trap)
go :
Trap :
og :
st 0000000O0O0O00O0OO0O0O00040
TNE Trap if Not Equal
gooooo MIPS 1T
31 26 25 21 20 16 15 6 5 0
000000 rs rt 0000000000 110110
SPECIAL 0 TNE
googod:
TEQ rs, rt
oo :
if GPR[rs] # GPR[rt] then
exception(trap)
oo :
Trap :
oo :

rsUrt 0000000000000 0O000000
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TGEI Trap if Greater or Equal Immediate
gooood MIPS 11
31 26 25 21 20 16 15 0
000001 s 01000 immediate
REGIMM TGEI
goooono:
TGEI rs, immediate
ao :
if GPR]rs] > sign_extend( immediate ) then
exception(trap)
go :
Trap :
og :
rs0 immediate 000 0000000000000
TGEIU Trap if Greater or Equal Immediate Unsigned
gooooo MIPS 1T
31 26 25 21 20 16 15 0
000001 s 01001 immediate
REGIMM TGEIU
googod:
TGEIU rs, immediate
oo :
if GPR[rs] > sign_extend( immediate ) then
exception(trap)
oo :
Trap :
oo :

rs0 immediate 0000000000000 0O0O0ODOO0OOODOOOOO0OODOO
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TLTI Trap if Less Than Immediate
goooon MIPS 11
31 26 25 21 20 16 15 0

000001 rs 01010 immediate

REGIMM TLTI

gooogde:

TLTT rs, immediate

ao :

if GPR[rs] < sign_extend( immediate ) then

exception(trap)

go :

Trap :
og :

rs0 immediate 0000000000000 ODOOO0O

TLTIU Trap if Less Than Immediate Unsigned

gooooo MIPS 1T
31 26 25 21 20 16 15 0

000001 s 01010 immediate

REGIMM TLTIU

googod:

TLTTU rs, immediate
og :

if GPR[rs] < sign_extend( immediate ) then

exception(trap)

oo :

Trap :
oo :

rs0 immediate 0000000000000 0ODOOOOODOOOOOOODOOOOOD



3.1. MIPSOO000O0O 125

TEQI Trap if Equal Immediate
oooooo MIPS 11
31 26 25 21 20 16 15 0

000001 | rs | o100 | immediate

REGIMM TEQI

0ooooo:

TEQI rs, immediate

ao :

if GPR[rs] = sign_extend( immediate ) then

exception(trap)

go :

Trap :
og :

rs0 immediate 0 000000000000 OOODO

TNEI Trap if Not Equal Immediate

gooooo MIPS 1T
31 26 25 21 20 16 15 0

000001 s 01110 immediate

REGIMM TNEI

googod:

TNEI rs, immediate
og :

if GPR[rs] # sign_extend( immediate ) then

exception(trap)

oo :

Trap :
oo :

rs0 immediate OO O0O0O000OO0O0OOODOOOOO



126 030 0O0O0o4ao

3.2 MIPSOOODDOOOOOOOO

000 Responsive Multithreaded Processor 0 00 MIPSOODOOOODOOOOOODOOO

3.2.1 0000

DADDI Doubleword Add Immediate
64bit 0 00O 0O MIPSIII O OO
31 26 25 21 20 16 15 0

011000 Irs rt immediate
DADDI
0oooo0:

DADDI rt, rs, immediate
oo :
FPR|[rt] « FPR[rs] + sign_extension(immediate)

oo .

Overflow :

oag .

000000 Responsive Multithreaded Processor 00000000 ODOOOOODOODOOODOO



32. MIPSOO000000000O0O 127

DADDIU Doubleword Add Immediate Unsigned
64bit 0O OO MIPSIII OO DO
31 26 25 21 20 16 15 0

011001 s rt immediate ‘

DADDIU

0O00D000:

DADDIU rt, rs, immediate

gd :
FPR|[rt] « FPR[rs] + sign_extension(immediate)
gd :
None
gd :
O0O00DO0O0ODOOOO00000000oOooDDbDOO00OddResponsive Multithreaded Processor
go0o0o0oO0o0OOoOoOoOoOOOoOoOODODDO
DADD Doubleword Add
64bit O O MIPSIII OOO
31 26 25 21 20 16 15 1110 6 5 0
000000 rs rt rd 00000 101100
SPECIAL 0 DADD
gooooo:
DADD rd, rs, rt
ggd :
FPR[rd] < FPR|[rs] + FPR[rt]
ggd :
Overflow :
ggd :

000000 Responsive Multithreaded Processor 00000000 ODOOOOODOODOOODOO
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DADDU Doubleword Add Unsigned
64bit 0 O MIPS I 0O O
31 26 25 21 20 16 15 1110 6 5 0

000000 rs rt rd 00000 101101 |

SPECIAL 0 DADDU

oooooo:

DADDU rd, rs, rt

gd :
FPR[rd] + FPRJrs] + FPR]rt]
gd :
None
gd :
O0O00D0O0ODOO0O0000000OoOoDDOO00OdddResponsive Multithreaded Processor
go0o0o0oO0o0OOoOoOoOoOOOoOoOODODDO
DSUB Doubleword Subtract
64bit O O MIPSIII OOO
31 26 25 21 20 16 15 11 10 6 5 0
000000 rs rt rd 00000 101110
SPECIAL 0 DSUB
gooooo:
DSUB rd, rs, rt
ggd :
FPR[rd] < FPR[rs] — FPR][rt]
ggd :
Overflow :
ggd :

000000 Responsive Multithreaded Processor 00000000 ODOOOOODOODOOODOO
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DSUBU Doubleword Subtract Unsigned
64bit O O MIPSIIIOOO
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd 00000 101111 |

SPECIAL 0 DSUBU

0O00D000:

DSUBU rd, rs, rt

gd :
FPR[rd] + FPRJrs] — FPR]rt]
gd :
None
gd :
O0O00ODO0ODOOO00000000OoOoDDOO0OOddResponsive Multithreaded Processor
go0o0o0o0O0OOoOoOoOoOoOOoOoOODODODO
DSLL Doubleword Shift Left Logical
64bit 00O CO0O0O MIPSIII OOO
31 26 25 21 20 16 15 11 10 6 5 0
000000 00000 rt rd sa 111000 ‘
SPECIAL 0 DSLL
gooooo:
DSLL rd, rt, sa
ggd :
FPR[rd] + FPR[rt] < sa
ggd :
None
gd :

000000 0OD0OQO Responsive Multithreaded Processor U0 000000 0OOOOOOOOO
oooo
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DSRL Doubleword Shift Right Logical
64bit D O OO OO MIPSIIIOOO
31 26 25 21 20 16 15 11 10 6 5 0

000000 00000 rt rd sa 111010 |

SPECIAL 0 DSRL

0o0O000:

DSRL rd, rt, sa
ao :

FPR[rd] < FPR[rt] > sa
ao :

None
ao :

O00000O0OD0OO Responsive Multithreaded Processor U0 000000 OOOOOOOOO
oooo

DSRA Doubleword Shift Right Arithmetic

64bit 000000 MIPS III OO O

31 26 25 21 20 16 15 11 10 6 5 0
000000 00000 rt rd sa | 1011
SPECIAL 0 DSRA

goooono:
DSRA rd, rt, sa
ggd :
FPR[rd] < FPR[rt] > sa
ggd :
None
gd :

000000 0OD0OQO Responsive Multithreaded Processor U0 000000 0ODOOOOOOOO
oooo
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DSLL32 Doubleword Shift Left Logical plus 32
64bit 000000 MIPSIIIOOO
31 26 25 21 20 16 15 11 10 6 5 0

000000 00000 rt rd sa | 111100 |

SPECIAL 0 DSLL32

0O00D000:

DSLL32 rd, rt, sa

ao :
FPR[rd] < FPR[rt] <« (sa + 32)
ao :
None
ao :
O00000O0OD0OO Responsive Multithreaded Processor U0 O00DO0OO0OODOOOOOOOO
gooo
DSRL32 Doubleword Shift Right Logical plus 32
64bit 000000 MIPSIITOOO
31 26 25 21 20 16 15 11 10 6 5 0
000000 00000 rt rd sa | 10|
SPECIAL 0 DSRL32
goooono:

DSRL32 rd, rt, sa
ggd :

FPR[rd] «+ FPR|rt] > (sa + 32)
ggd :

None
gd :

000000 0OD0OQO Responsive Multithreaded Processor U0 000000 0ODOOOOOOOO
oooo
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DSRA32 Doubleword Shift Right Arithmetic plus 32
64bit0 00 OO0 MIPSIIIO OO
31 26 25 21 20 16 15 11 10 6 5 0

000000 00000 rt rd sa | nnun

SPECIAL 0 DSRA32

oooooo:

DSRA32 rd, rt, sa
oo :

FPR[rd] < FPR[rt] > (sa + 32)

oo e
None
oo e
O00000O0OD0OO Responsive Multithreaded Processor U0 O00DO0OO0OODOOOOOOOO
0ooo
DSLLV Doubleword Shift Left Logical Variable
64bit 000000 MIPS III 0 0 O
31 26 25 21 20 16 15 11 10 6 5 0
000000 rs rt rd 00000 | 010100 |
SPECIAL 0 DSLLV
0O0o0ooo:

DSLLV rd, rt, rs
ggd :

FPR[rd] + FPR[rt] <« FPR]rs]
ggd :

None
gd :

000000 0OD0OQO Responsive Multithreaded Processor U0 000000 0OOOOOOOOO
oooo
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DSRLV Doubleword Shift Right Logical Variable
64bit0 00 OO0 MIPSIIIO OO
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd 00000 [ oto110 |

SPECIAL 0 DSRLV

0o0000:

DSRLV rd, rt, rs

oo :
FPR[rd] < FPR[rt] > FPR]rs]
oo :
None
oo :
O00000O0OD0OO Responsive Multithreaded Processor U0 O00DO0OO0OODOOOOOOOO
good
DSRAV Doubleword Shift Right Arithmetic Variable
64bit 000000 MIPSIIT O OO
31 26 25 21 20 16 15 11 10 6 5 0
000000 rs rt rd | ooooo | o1o111
SPECIAL 0 DSRAV
gooogde:

DSRAV rd, rt, rs
ggd :

FPR[rd] + FPRIrt] > FPR]rs]
ggd :

None
gd :

000000 0OD0OQO Responsive Multithreaded Processor U0 000000 0ODOOOOOOOO
oooo
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MULT Multiply Word
gooooo MIPSIOOO
31 26 25 21 20 16 15 11 10 6 5 0

000000 s rt rd 00000 011000 ‘

SPECIAL 0 MULT

0o0000:

MULT rd, rs, rt
ao :

GPR[rd] < GPR[rs] x GPR]rt]
ao :

None
ao :

000000 Responsive Multithreaded Processor U0 3000000000000 0O0OO 32bit
00o0oooooooooooooooon

MULTU Multiply Word Unsigned

gooooo MIPSTOOO

31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd 00000 [ o100l |

SPECIAL 0 MULTU

oooooo:
MULTU rd, rs, rt
oo :
GPR[rd] + GPR[rs] x GPR|rt]
oo :
None
ao :

0000000000 O00O0DO0ODODOO Responsive Multithreaded Processor00 30000
O000DO0O000D0O 32pvit000000000DO0O0O00DO0ODOnOn
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DIV Divide Word
gooooo MIPSIOOO
31 26 25 21 20 16 15 11 10 6 5 0

000000 s rt rd 00000 011010

SPECIAL 0 DIV
gooogoe:

DIV rd, rs, rt
ag s

GPR[rd] < GPR[rs] +~ GPR]rt]

oo :
Divide by Zero :
aog :
000000 Responsive Multithreaded Processor01 0 3000000000000 0OO0OO0OO
gooooooooon
DIVU Divide Word Unsigned
gooooo MIPSIODOO
31 26 25 21 20 16 15 11 10 6 5 0
000000 IS rt rd 00000 011011
SPECIAL 0 DIVU
oooooo:
DIVU rd, rs, rt
ggd :
GPR[rd] + GPR[rs] + GPR|rt]
ggd :
Divide by Zero :
oo :

0000000000000 000000000000000000000000 0 00 dResponsive
Multithreaded Processor00 300000000000
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DMULT Doubleword Multiply
0000 64bit OO MIPSIIIOOO
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd 00000 011100 ‘

SPECIAL 0 DMULT

0O00D000:

DMULT rd, rs, rt

ao :
FPR[rd] + FPRJrs] x FPR][rt]
ao :
None
ao :
000000 Responsive Multithreaded Processor 10 3000000000000 OOOOOO
0000000000 0000000e6bit 0000000000000 OODOLODD
DMULTU Doubleword Multiply Unsigned
0000 64bit 00 MIPSIII O OO
31 26 25 21 20 16 15 1110 6 5 0
000000 rs rt rd 00000 011101 |
SPECIAL 0 DMULTU
gooooo:
DMULTU rd, rs, rt
oo :
FPR[rd] «+ FPRIrs] x FPR|[rt]
oo :
None
ao :

000000000000 0DO0ODODOO Responsive Multithreaded Processor00 30000
0000000000000 0DO00DO0O0bOO00OooboOOoobD ebitdobooobDOoOO
oooooooooono
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3.22 0O0O0O0OOOO

C.cond.fmt Floating-Point Compare
goooooo MIPSTIODOO
31 26 25 21 20 16 15 11 10 6 5 4 3 0

010001 fmt fit fs 00000 | 11 [ cond
COP1 0 FC
oooooo:

C.cond.S fs, ft
C.cond.D fs, ft

ao :
FPR][7] + FPR]fs| conpare_cond FPR]ft]
oo :

Floating Point Invalid :

oag .

(fmt = 10000)
(fmt = 10001)

OO0D000O0DO0ODOQOO Responsive Multithreaded Processor D00 D0O0000OOO0DOOOOODO

oooobooooooboooooobon
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BC1T Branch on FP True
nfslufslufsln MIPS 1000
31 26 25 2120 181716 15 0
010001 01000 | o000 [o[1] offset
COP1 BC 9 ndtf

0ooooo:
BCI1T offset

gd :

if FPR[7] = 1 then

branch
go :
None
go :
FPR[7]0 1000000000000O000OO0O0OO Responsive Multithreaded Processor 0 O
ggoobbbooodoobooobbobbooooobobobbobooooooboboo
BC1F Branch on FP False
goooooo MIPSTIODOO
31 26 25 21 20 1817 16 15 0
010001 01000 [ o000 Jo]o] offset
COP1 BC 9 ndtf
googod:
BC1F offset
oo :
if FPR[7] = 0 then
branch
oo :
None
og :

FPR[7]0 0000000000000 OOOOOOO Responsive Multithreaded Processor 0 O
gooobbbooodoobooobbbbooooubobbbooooooobbo
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BC1TL Branch on FP True Likely
nfslufslufsln MIPS 11 0 00
31 26 25 2120 181716 15 0

010001 01000 | o000 [1[1] offset \
COP1 BC 9 ndtf
0ooooo:

BCI1TL offset
og e

if FPR[7] = 1 then
branch_likely

oag .
None
oag .

FPR[7]0 1000000000000O000OO0O0OO Responsive Multithreaded Processor 0 O
ggoobbbooodoobooobbobbooooobobobbobooooooboboo

BC1FL Branch on FP False Likely
goooooo MIPS II OO

31 26 25 2120 181716 15 0

010001 01000 [ o000 [1]o] offset

COP1 BC 9 ndtf

oooooo:
BCI1FL offset
oag .

if FPR[7] = 0 then
branch_likely

oo .
None
oo .

FPR[7]0 0000000000000 OOOOOOO Responsive Multithreaded Processor 0 O
gooobbbooodoobooobbbbooooubobbbooooooobbo



140

030 0O0O0o4ao

3.23 UO0O0OOODO

SYNC

Synchronize Operation

gooooooo

31

26 25

MIPSII OO0

6 5 0

000000

000000000000000

[ oo1111

SPECIAL

ugboogod:

oo .

oo .

oo .

SYNC

0

synchronize_operation_order()

None

SYNC

Responsive Multithreaded Processor OO0 DO OO0 O0OO0DOOOOO0O0OO0OODOOsyncOOO
O0000000000000000O0sync00000O0OOOsyncO0OOOOOOOOOO
0000000000000 00sync00000000000O0OO0OOOOOOOOOOODODOO

goooo

3.24 00O0OOOODOO MIPSIIOO

Responsive Multithreaded Processor 0 0 OO0 MIPSIIOOOOODOOOOOODODOOODOOOOO
00O000DOo0oOooono MIPSIIOODO Responsive Multithreaded Processor D 000000000 OOO

goo

oooooo 0Oo

LWC2 Load Word to Coprocessor-2 MIPS 1

LWC3 Load Word to Coprocessor-3 MIPS 1

SWC2 Store Word to Coprocessor-2 MIPS I

SWC3 Store Word to Coprocessor-3 MIPS I

LDC2 Load Doubleword to Coprocessor-2 MIPS II
LDC3 Load Doubleword to Coprocessor-3 MIPS 11
SDC2 Store Doubleword to Coprocessor-2 MIPS 1T
SDC3 Store Doubleword to Coprocessor-3 MIPS 11
MFHI Move From HI MIPS I
MTHI Move To HI MIPS 1
MFLO Move From LO MIPI I

MTLO Move To LO MIPS I
CTC1 Move Control Word To Floating-Point MIPS I
CFC1 Move Control Word From Floating-Point MIPS 1
SQRT.fmt Floating-Point Square Root MIPS 11
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3.3 Responsive Multithreaded Processor 0 0 0 0 [

000 Responsive Multithreaded Processor 100000000

3.3.1 Load / Store OO

I0LB Load Byte of I/O
[/0000000 RESPII
31 26 25 21 20 16 15 6 5 0
’ 010000 s rt 0000000000 110000

COPO 0 IOLB
gogoooo:

IOLB rt, rs
ggd :

GPR|[rt] + sign_extend(MEM.BYTE[GPR[rs]])
ao :

D-TLB No Entry Matched :
D-TLB Protection Error :

oo .

00000000000 1byteDODOOOUODOOD LoadOD0ODOO0OOOO0OOODODOODOODODO
00o0o0o0o0ooo0ool/o00o00 1000000000000 0ooUoooo
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I0LH Load Half Word of 1/0
/0000000 RESPII
31 26 25 21 20 16 15 6 5 0
’ 010000 rs rt 0000000000 110001

COPO 0 IOLH
ogooodgde:

IOLH rt, rs
oo :

GPR[rt] « sign_extend MEM.HWORD|GPR|rs]])
oo :

D-TLB No Entry Matched :
D-TLB Protection Error :
Data Address Miss Align (Load) :

oo .

00000000000 halfwordD0ODOODOOODOO Loadd0O000DOOCOOOO0OOOOODO
0000000000001/00000 100000000000000000000
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IO0LW Load Word of I/O
/0000000 RESPII
31 26 25 21 20 16 15 6 5 0
’ 010000 rs rt 0000000000 110010

COPO 0 IOLW
ogooodgde:

IOLW rt, rs
oo :

GPR[rt] « sign_extend MEM.WORD[GPR[rs]])
oo :

D-TLB No Entry Matched :
D-TLB Protection Error :
Data Address Miss Align (Load) :

oo .

00000000000 wordDOOOOOOOOO LoadODO0ODOOOODOOODOODOOODO
00oo0o0ooo0ooOr/oo0o0 1000000000 ooUooooUoOoo

3.3.2 0000

DAND Doubleword And
64bit 0 O O RESPII
31 26 25 21 20 16 15 11 10 6 5 0

000000 s rt rd 00001 100100

SPECIAL 1 AND

oooooo:

DAND rd, rs, 1t
oo :

FPR[rd] < FPRrs] and FPR]rt]
oo :

None
oo :

gboobooobobbooboobooboob
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DOR Doubleword Or
64bit 0 O O RESPII
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd 00001 100101

SPECIAL 1 OR
googodgde:

DOR rd, rs, 1t
oo :

FPR[rd] + FPR|rs] or FPR]rt]
ao :

None
ao :

ooboobooboobobooobooboooon

DXOR Doubleword Exclusive Or

64bit 000000 RESPII

31 26 25 2120 16 15 11 10 6 5 0

000000 IS rt rd 00001 100110

SPECIAL 1 XOR

OO0ooon:
DXOR rd, rs, rt
oo :
FPR[rd] < FPR[rs|] xor FPR]rt]
oo :
None
oo :

gboobgoobooboooboobooboobooo
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DNOR Doubleword Not Or
64bit 00000 RESPII
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd 00001 100111

SPECIAL 1 NOR

0O00D000:

DNOR rd, rs, rt
ao :

FPR[rd] + FPRJrs] nor FPR]rt]
ao :

None
ao :

oboobooboobobooobooboooooboon

MULTH Multiply Word on High Bit
oooooo RESPII

31 26 25 2120 16 15 11 10 6 5 0

000000 IS rt rd 00001 011000

SPECIAL 1 MULT

oooooo:
MULTH rd, rs, rt
oo :
GPR[rd] < GPR[rs] x GPR]rt]
oo :
None
oo :

oooobDbooooopDooo a2pitdooobooooboooobooboonog
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MULTUH Multiply Word Unsigned on High Bit
gooooo RESPII
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd | o000 | o11o0r |

SPECIAL 1 MULTU

0o0000:

MULTUH rd, rs, rt
oo :

GPR[rd] < GPR[rs] x GPR]rt]

og e
None
og e
O000000000000000000D000000000 32vit00000000000000
oooooo
DMULTH Doubleword Multiply on High Bit
0000 64bit 00 RESPII
31 26 25 21 20 16 15 11 10 6 5 0
000000 rs rt rd 00001 | o11100 |
SPECIAL 1 DMULT
goooonde

DMULTH rd, rs, rt
oo :

FPR[rd] «+ FPRIrs] x FPR|[rt]
oo :

None
ao :

O00000oooooooOOoOo0o0oOoooooDDOoObDe4pit0000000000000ODOD
ooogono
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DMULTUH Doubleword Multiply Unsigned on High Bit
0000 e4bitO0O RESPII
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd | o000 | ot110r |

SPECIAL 1 DMULTU

0O00D000:

DMULTUH rd, rs, rt
ao :

FPR[rd] + FPRJrs] x FPR][rt]
ao :

None
ao :

O0o0ooooooooooooOobOoobOooooDODbO0ObO0O0000DO0O00O000 64bitD
oooobooooboooooooobono

REM Reminder Word
ooooon RESPII

31 26 25 21 20 16 15 11 10 6 5 0
000000 s rt rd 00001 011010
SPECIAL 1 DIV

goooono:

REM rd, rs, rt
oo :

GPR[rd] + GPR[rs] + GPR|rt]
oo :

Divide by Zero :

oag .

oooobOboooobOoboooooboboooooboon
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REMU Reminder Word Unsigned
goooon RESPII
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd 00001 011011 |

SPECIAL 1 DIVU

0O00D000:

REMU rd, rs, rt
gd :

GPR[rd] < GPR[rs] +~ GPR]rt]
gd :

Divide by Zero :

oag .

ooooboooooboobooobooboobooboboooboooboooooboobooooan

DSLT Doubleword Set on Less Than

0000 e64bit 00O RESPII

31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd 00001 101010

SPECIAL 1 SLT

gooogde:
DSLT rd, rs, rt
aog :

if FPR[rs] < FPR][rt] then
FPR[rd] « 1

else
FPR[rd] + 0

endif

oag .
None
oag .

gooobobooooobooooogo
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DSLTU Doubleword Set on Less Than Unsigned
0000 e4bitO0O RESPII
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd 00001 101011 |

SPECIAL 1 SLTU

0O00D000:

DSLTU rd, rs, rt
oo e

if FPR[rs] < FPR|[rt] then
FPR[rd] « 1

else
FPR[rd] + 0

endif

oag .
None
og e

oboobooboobobooooboooooboboooooboooo

RTL Rotate Left

gooooooo RESPII

31 26 25 21 20 16 15 11 10 6 5 0

000000 00001 rt rd sa 000000

SPECIAL 1 SLL

gogogooe:
RTL rd, rt, sa
oo :
GPR[rd] < GPR[rt] <<< sa
oo :
None
oo :

gbooboooboobood
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RTR

Rotate Right

gooooooo

31

26 25 21 20

16 15

RESPII

11 10 6 5 0

000000 00001

rt

rd sa 000010 |

SPECIAL 1

gboooogd:

RTR rd, rt, sa

og e

GPR[rd] + GPR[rt] >>> sa

og e

None

og e

oobooboooobobooo

SRL

RTLV

Rotate Left Variable

goooooobo

31

26 25 21 20

16 15

RESPII

11 10 6 5 0

000000 IS

rt

rd 00001 000100

SPECIAL

oooood:

RTLV rd, rt, rs

oo .

GPR[rd] + GPR[rt] <<< GPR|rs]

oo .

None

oo .

gboobooboobood

1 SLLV
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RTRV Rotate Right Variable
sfsjuisfaluyals RESPII
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd 00001 [ ooo110 |

SPECIAL 1 SRLV

0ooo0o:

RTRV rd, rt, rs
ao :

GPR[rd] + GPR[rt] >>> GPR]rs]
ao :

None
ao :

ooboobooooboooo

DRTL Doubleword Rotate Left
64bit 00 000O0ODO0O RESPII

31 26 25 2120 16 15 11 10 6 5 0
000000 00001 rt rd sa 111000
SPECIAL 1 DSLL

oooooo:
DRTL rd, rt, sa
oo :
FPR[rd] < FPR[rt] <<< sa
oo :
None
oo :

gboobgoobooboobobboboobooobooo
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DRTR

Doubleword Rotate Right

64bit 00 O0O000DDO

31

26 25 21 20

16 15

RESPII

11 10 6 5 0

000000 00001

rt

rd sa 111010 |

SPECIAL 1

gboooogd:

DRTR rd, rt, sa

og e

FPR[rd] < FPR[rt] >>> sa

og e

None

og e

DSRL

ooboobooboobooooboobooooboooog

DRTL32

Doubleword Rotate Left plus 32

64bit 00 O0O0O00DODO RESPII
31 26 25 21 20 16 15 11 10 6 5 0
000000 00001 rt rd sa 111100
SPECIAL 1 DSLL32
oooooo:
DRTL rd, rt, sa
oo :
FPR[rd] < FPR[rt] <<< (sa + 32)
oo :
None
oo :

gboobgoobooboobobbobooboooboo
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DRTR32 Doubleword Rotate Right plus 32
64bit 0O O0O0OODO0O RESPII
31 26 25 21 20 16 15 11 10 6 5 0

000000 00001 rt rd sa 111110 |

SPECIAL 1 DSRL32

0O00D000:

DRTR32 rd, rt, sa
gd :

FPR[rd] + FPR[rt] >>> (sa + 32 )
gd :

None
gd :

ooboobooboobooooboobooooboooog

DRTLV Doubleword Rotate Left Variable
64bit 00 000O0ODO0O RESPII

31 26 25 2120 16 15 11 10 6 5 0
000000 IS rt rd 00001 010100
SPECIAL 1 DSLLV

oooooo:
DRTLV rd, rt, rs
oo :
FPR[rd] + FPR[rt] <<< FPR]rs]
oo :
None
oo :

gboobgoobooboobobboboobooobooo
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DRTRV Doubleword Rotate Right Variable
64bit 0O O0O0OODO0O RESPII
31 26 25 21 20 16 15 11 10 6 5 0

000000 rs rt rd 0000l [ oto1i0 |

SPECIAL 1 DSRLV

0O00D000:

DRTRV rd, rt, rs
ao :

FPR[rd] < FPR[rt] >>> FPR]rs]
ao :

None
ao :

ooboobooboobooooboobooooboooog

3.3.3 U0gn

MTC1H Move Word to Floating Point on High bit
goooooo RESPII
31 26 25 21 20 16 15 11 10 6 5 0

010001 00100 rt fs 00001 000000
COP1 MT 1 0
googod:
MTC1H rt, fs
oo :

FPRIfs] < {GPR[rt], 032}
oo .

None
oo .

ooo0obobooobobo 200000000000000000A0



3.3. Responsive Multithreaded Processor 0 0 00O 155

MFC1H Move Word from Floating Point on High bit
nfslufslufsln RESPII
31 26 25 21 20 16 15 11 10 6 5 0

010001 00000 rt f 00001 | 000000 |
COP1 MF 1 0
0ooooo:
MFCI1H rt, fs
gd :

GPR|rt] < high_32bit(FPR][fs])
gd :

None
gd :

gobooboobooboboooobdob 32000000000

3.3.4 0OUOOooooOOO

MFCO Move from System Control Register
gooooooooobood SYSTEM (DO0O0O)
31 26 25 21 20 16 15 11 10 6 5 0

010000 00000 rt rd 00000 000000 ‘
COPO MF 0 CTRL
gooogde:
MFCO rt, rd
ggd :

GPR[rt] + SYSTEM|[GPR|rd]]
og e

Coprocessor Unusable :

oag .

0000000000000 00000000U000O00O0O0O0O GPRid|OOOODOO
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MTCO Move to System Control Register
oboooboooboobon SYSTEM (DOOO)
31 26 25 21 20 16 15 11 10 6 5 0

010000 00100 rt rd 00000 000000 ‘
COPO MT 0 CTRL
ooooogd:
MTCO rt, rd
oo :

SYSTEM|GPR[rd]] + GPR]rt]
oo .

Coprocessor Unusable :

oo .

000000000000000000000000000000 GPRrdUOODDOO

MFIMM Move from Instruction MMU Control Register
ooMMUOOOODOODOOOO SYSTEM (DOOO)
31 26 25 21 20 16 15 11 10 6 5 0

010000 00000 rt rd 00000 000010 ‘
COPO MF 0 IMMU
gooogde:
MFIMM rt, rd
gd :

GPR|rt] + IMMU[GPR|[rd]]
oo .

Coprocessor Unusable :

oag .

O0MMUOOOOOOOOOOUOOOOOUOOOOUOOOOOUOODO GPRidOOOOOO
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MTIMM Move to Instruction MMU Control Register
oo0oMMUOOOODOODOOOO SYSTEM (DOOO)
31 26 25 21 20 16 15 11 10 6 5 0

010000 00100 rt rd 00000 000010 ‘
COPO MT 0 IMMU
ooooogd:
MTIMM rt, rd
oo :

IMMU|[GPR[rd]] + GPR|rt]
oo :

Coprocessor Unusable :

oo .

O00MMUOOOOOUOOOOOODOOOODO0O0OO0OO00O00000 GPRd|DOOOODO

MFDMM Move from Data MMU Control Register
gooMMUOOODOOOOOOOO SYSTEM

31 26 25 21 20 16 15 11 10 6 5 0

010000 00000 rt rd 00000 000011

COPO MF 0 DMMU

oooooo:

MFDMM rt, rd
oo :

GPR[rt] «+ DMMU[GPR/[rd]]
go :

Coprocessor Unusable :

oo .

oooMMUOOOOOOOOOOOOOOODOOOO0OD0O0ODOO0O0O0 GPRd|]OOOOOO
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MTDMM Move to Data MMU Control Register
oooMMUOOODOODOOODOODO SYSTEM (DOOO)
31 26 25 21 20 16 15 11 10 6 5 0

010000 00100 rt rd 00000 000011 ‘
COPO MT 0 DMMU
ooooo0:

MTDMM rt, rd
oo :

DMMU|[GPR|rd]] + GPR]rt]
oo :

Coprocessor Unusable :

oo .

000MMUOOOOUOOOOOODOOOODODOUOOOODO0OUODOOOO GPRrdODOOOODO

ERET Exception Return

oooooo SYSTEM

31 26 25 6 5 0

010000 00000000000000000000 011000

COPO 0 ERET

ooooogd:
ERET
ggd :
Ezxception Return
ggd :
None
ggd :

ooooboooooog
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3.3.5 OUUoooooo

MKTH Make Thread

oooooo THREAD

31

26 25 21 20 16 15 11 10 6 5 0

011101 IS rt rd 00000 000001

THREAD 0 MKTH

oooood:

MKTH rd, rs, rt

oo .

make_thread(GPR[rs], GPR|[rt])
if success_thread_operation then
GPR[rd] + 1
else
GPR[rd] «+ 0
endif

oag .

og e

O0000O0O0O0O0D0O0GPR[rs] 0000000000 IDOGPR[rt)0000000O0OOOOO
000000000000 0000 GPRkd|]0 10000000 OCO0OOO
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DELTH Delete Thread
goooon THREAD
31 26 25 21 20 16 15 11 10 6 5 0

011101 rs 00000 rd 00000 000010

THREAD 0 0 DELTH

googodgde:
DELTH rd, rs
oo :

delete_thread(GPRrs])

if success_thread_operation then

GPR[rd] « 1
else
GPR[rd] «+ 0
endif
oag .
oag .

O0000000U0O0UOGPR[s] 000000000 IDOOOOOOUOOOOOOOOOO
00 GPR[rd]0 1000000000000
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CHGPR Change Priority

gooooo THREAD

31

26 25 21 20 16 15 11 10 6 5 0

011101 rs rt rd 00000 000011 |

THREAD 0 CHGPR

gboooogd:

CHGPR rd, rs, 1t

og e

change_priority(GPR|[rs] ,GPR|[rd])
if success_thread_operation then
GPR[rd] « 1
else
GPR[rd] «+ 0
endif

oo .

oag .

O0000O0O0OUOUOOGPRis|]J00000000O0O IDOGPR[rt)]D0000O0OO0OOOOOOO
000000000000 GPRd|0 1000000000000
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CHGST Change Status
00000 THREAD
31 26 25 21 20 16 15 11 10 6 5 0

011101 rs rt rd 00000 000100 |

THREAD 0 CHGST

0ooooo:

CHGST rd, rs, rt
oo :

change_status(GPR[rs|, GPR|rt])
if success_thread_operation then
GPR[rd] « 1
else
GPR[rd] «+ 0
endif

oo .

oag .

O0000000U00O0O0OOGPRes] 000000000 IDOOGPRt)00000O0OOOOO
0000000000000 GPRid0 10000000 O00DOOO
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RUNTH Run Thread

gooooon THREAD

31

26 25 21 20 16 15 11 10 6 5 0

011101 s 00000 rd 00000 000101

THREAD 0 0 RUNTH

gboooogd:

RUNTH rd, rs

og e

run_thread(GPR]rs])

if success_thread_operation then
GPR[rd] « 1

else
GPR[rd] «+ 0

endif

oo .

oag .

00000000000 0OGPR[s] 000000000 IDO0OOOOOOOOOOOOOOO
000 GPRid]D 1000000000000
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STOPTH Stop Thread
oo0oooon THREAD
31 26 25 21 20 16 15 11 10 6 5 0

011101 rs 00000 rd 00000 000110

THREAD 0 0 STOPTH

0O00D000:

STOPTH rd, rs
oo :

stop_thread(GPR]rs])

if success_thread_operation then
GPR[rd] « 1

else
GPR[rd] «+ 0

endif

oo .

oag .

00000000000 0OO0GPRs|000000C00O0 IDO0OOO0OOCOOOOOOOOOO
000 GPRid]D 1000000000000
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STOPSLF Stop Myself

gooooon THREAD

31

26 25 16 15 11 10 6 5 0

011101 0000000000 rd 00000 000111 ‘

THREAD 0 0 STOPSLF

gboooogd:

STOPSLF rd

og e

stop-myself()

if success_thread_operation then
GPR[rd] « 1

else
GPR[rd] «+ 0

endif

oo .

oag .

0000000000000 00000000000000O GPRd)0 10000000 OO
ooo
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BKUPTH Backup Thread
ooooooo THREAD
31 26 25 21 20 16 15 11 10 6 5 0

011101 s 00000 rd 00000 001000

THREAD 0 0 BKUPTH

0O00D000:

BKUPTH rd, rs
oo :

backup_thread(GPR|rs])

if success_thread_operation then
GPR[rd] « 1

else
GPR[rd] «+ 0

endif

oo .

oag .

0000000000000 00000000000000GPRs)]0 000000000 IDO
000000000000 000000 GPRid0 10000000 O0D00OOO
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BKUPSLF Backup Myself

gooooon THREAD

31

26 25 16 15 11 10 6 5 0

011101 0000000000 rd 00000 001001 ‘

THREAD 0 0 BKUPSLF

gboooogd:

BKUPSLF rd

og e

backup_myself()

if success_thread_operation then
GPR[rd] « 1

else
GPR[rd] «+ 0

endif

oo .

oag .

00000000000000000000000O00OU0O000O00O0UD GPRd|O0 1000
ooooogoooo
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RSTRTH Restore Thread
oo0oooon THREAD
31 26 25 21 20 16 15 11 10 6 5 0

011101 rs 00000 rd 00000 001010

THREAD 0 0 RSTRTH

0O00D000:

RSTRTH rd, rs
oo :

restore_thread (GPR|rs])

if success_thread_operation then
GPR[rd] « 1

else
GPR[rd] «+ 0

endif

oo .

oag .

0000000000000 00000000000UO0O0OGPRis| 0000000 OOO ID
000000000000 000000U0 GPRd|0 1000000000000
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SWAPTH Swap Thread

ooooboooo THREAD

31

26 25 21 20 16 15 11 10 6 5 0

011101 s rt rd 00000 001011

THREAD 0 SWAPTH

gboooogd:

SWAPTH rd, rs, rt

og e

swap_thread(GPR[rs], GPR[rt])
if success_thread_operation then
GPR[rd] « 1
else
GPR[rd] «+ 0
endif

oo .

oag .

0000000000000 0000000DU0UOU000O0OGPR[is|]000000O0OOO0O0OOO
OO0 IDOGPR[rt) 00000000000 O0OO0O0OO0ODO0O0OOOO0O0ODOOOOODOOOO
GPR[rd]0 10000000 O0D0OOO
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S V"APSLF Swap Myself
oooooooon THREAD
31 26 25 21 20 16 15 11 10 6 5 0

011101 00000 rt rd 00000 001100 ‘

THREAD 0 0 SWAPSLF

0O00D000:

SWAPSLF rd, rt
oo e

swap-myself(GPR|[rt])

if success_thread_operation then
GPR[rd] « 1

else
GPR[rd] «+ 0

endif

oo .

oag .

0000000000000 00000000OGPRrt)0000000O00C0O0O0O0OOO0OOOO
00000000000 0000 GPRd O 10000000 O0OOOO



3.3.

Responsive Multithreaded Processor 0 O O O O 171

CPTHTOA Copy Thread to Active Thread

gooooooo THREAD

31

26 25 21 20 16 15 11 10 6 5 0

011101 rs rt rd | 00000 001101

THREAD 0 CPTHTOA

gboooogd:

CPTHTOA rd, rs, rt

og e

copy-to_active(GPR[rs], GPR[rt])
if success_thread_operation then
GPR[rd] « 1
else
GPR[rd] «+ 0
endif

oo .

oag .

0000000000000 00000000000O00U000UO0OGPR[s|D000OO0O00OOOO
000000 IDOGPR[rt] 0000000000000 O0OO0IDOO0OOOOOOODOOOOO
000000 GPR[rid0 10000000 O0O0O0ODO
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CPTHTOM Copy Thread to Cache Thread (Memory)

gooooooo THREAD

31

26 25 21 20 16 15 11 10 6 5 0

011101 rs rt | rd | 00000 001110 |

THREAD 0 CPTHTOM

gboooogd:

CPTHTOM rd, rs, rt

og e

copy-to_meory(GPR|rs], GPR]rt])
if success_thread_operation then
GPR[rd] « 1
else
GPR[rd] «+ 0
endif

oo .

oag .

0000000000000 00000000000O0U0O0O0OGPRs|0000O00OOOOO
000000 IDOGPRrt) 00000000000 OO0O0OO IDOOOOOOOOOOOOOO
000000 GPR[rid0 10000000 O0O0O0ODO
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GETTT Get Thread Table
O00ooooooooao THREAD
31 26 25 21 20 16 15 11 10 6 5 0

011101 rs 00000 rd 00000 001111

THREAD 0 0 GETTT

googodgde:
GETTT rd, rs
oo :

GPR[rd] < ThreadTable of GPR|rs]

og e

og e

0000000000000 0000OGPR[is|] 0000000000 IDODOOOOOGPR[d]O
ooooboooobooobooon

GETTID Get Thread ID

ooooIbooo THREAD

31 26 25 21 20 16 15 11 10 6 5 0

011101 s 00000 rd 00000 010000

THREAD 0 0 GETTID

goooono:
GETTID rd, rs
oo :
GPR[rd] - ThreadID of GPR[rs]

oag .

og e

000000 IDO0ODO0O0DO0O IDOOD0OOOGPR[s]000000000O0O0OOODO IDOO
O00OOGPRdDO0O00OO IDOOOO
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GETOTID Get Own Thread ID
O0oo0oIbOoOO THREAD
31 26 25 16 15 11 10 6 5 0

011101 0000000000 rd 00000 010001

THREAD 0 0 GETOTID

gooogde:
GETOTID rd
oo :

GPR|[rd] + Own ThreadlD

og e

og e

000000000 IDO0D0D0O0OGPRd|DOOO0O IDODOOO

GETMTID Get Cache Thread ID (Get Memory Thread ID)
0000 D000 THREAD
31 26 25 21 20 16 15 1110 6 5 0

011101 rs 00000 rd | o000 | 010010 |

THREAD 0 0 GETMTID

0o00000:

GETMTID rd, rs
oo :
GPR[rd] < ThreadID of GPR]rs]

oo .

oo .

000000 IDO0O0O0O0O0 IDOODO0OOGPRs|]000000000O0OOOOOOOOO
O0IDOO0OO0OOGPRd|ODO0O0OIDOOODO
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GETCNUM Get Context ID Number
O0o0ooooIbOooOd THREAD
31 26 25 21 20 16 15 11 10 6 5 0

011101 rs 00000 rd 00000 010011

THREAD 0 0 GETCNUM

0O00D000:

GETCNUM rd, rs
ao :
GPR[rd] + ContextID of GPR]rs]

og e

og e

0000 IDO0O0O00O0O0D0 IDOUDO0OOGPR[rs] 000000000 IDOOOU0OOOGPR[r]
0000000 IbOo0oooskit00 1000000000000 00000000002bit0O0O
OobitODOOOO0ODOO IDOOODOe6bitOD0 10000000000 DOOOOOODOOO0OO
it 000 it 00000000000 O0DO0obOOoooooboo IboooDOo
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3.3.6 SIMDUOOODO

SADD.size SIMD Add
SIMD 0 O SIMD
31 26 25 21 20 16 15 1110 8 7 6 5 0

011100 rs rt rd | 000 [size] 100000

SIMD 0 ADD
oooooo:

SADD.8 rd, rs, rt (size = 01)

SADD.16 rd, rs, rt (size = 10)

SADD.32 rd, rs, 1t (size = 11)
oo e

FPR[rd] - FPR|[rs] + FPR]rt]
oo :

None
oo :

0000000000000 SIMDOOOOOO80O 8bitx8O0O0O160 16bit x 4000320
32bit x 2000
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SADD.size.sc SIMD Add Scalar
SIMD 00O SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0
011100 rs rt rd | 000 [size] 110000
SIMD 0 ADD.sc
ooooogd:
SADD.8.sc rd, rs, rt (size = 01)
SADD.16.sc rd, rs, 1t (size = 10)
SADD.32.sc rd, rs, 1t (size = 11)

og :

FPR[rd] «+ FPR]rs] + FPR|rt]
og :

None

oo .

0000000000000 SIMDOODOOODOS8O 8hit x8OOO160 16bit x 4000320
32bit x 2000FPR[rt] 000 bit D000 OO0OO0D0OO0OO0ODO0O0OOOOO
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SSUB.size SIMD Subtract
SIMD O O SIMD
31 26 25 21 20 16 15 1110 8 7 6 5 0

011100 rs rt rd | 000 [size] 100010

SIMD 0 SUB
0O0o0oo00:

SSUB.8 rd, rs, rt (size = 01)

SSUB.16 rd, rs, rt (size = 10)

SSUB.32 rd, rs, rt (size = 11)
ogd :

FPR[rd] + FPR[rs] — FPR][rt]
og :

None
oo :

0000000000000 SIMDOODOOODOS8O 8hit x8OOO160 16bit x 4000320
32bit x 2000
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SSUB.size.sc SIMD Subtract Scalar
SIMD OO SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0

011100 rs rt rd | 000 [size] 110010

SIMD 0 SUB.sc
ooooogd:

SSUB.8.sc rd, rs, 1t (size = 01)

SSUB.16.sc 1d, 18, 1t (size = 10)

SSUB.32.sc rd, rs, 1t (size = 11)
og :

FPR[rd] + FPR[rs] — FPR][rt]
og :

None
oo :

O000000D0O0OO0OO0OSIMDOODOOODOS8O 8hit x8OOO160 16bit x 4000320
32bit x 2000FPR[rt] 000 bit D000 OO0D00OO0OO0ODO0O0OOOOO
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SMULT .size SIMD Multiply
0000 SIMD OO SIMD
31 26 25 21 20 16 15 1110 8 7 6 5 0
011100 rs rt rd | 000 [size] 011000
SIMD 0 MULT
0O0o0oo00:
SMULT.8 rd, rs, rt (size = 01)
SMULT.16 rd, s, 1t (size = 10)
SMULT.32 rd, rs, rt (size = 11)

og :

FPR[rd] + FPRJrs] x FPR][rt]
og :

None

oo .

0000000000000 SIMDOODOOODOS8O 8hit x8OOO160 16bit x 4000320

32bit x 2000
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SMULT .size.sc SIMD Multiply Scalar
0000 SIMD OO SIMD
31 26 25 21 20 16 15 1110 8 7 6 5 0

011100 rs rt rd | 000 [size] 101000

SIMD 0 MULT.sc
0O0o0oo00:

SMULT.8.sc rd, rs, rt (size = 01)

SMULT.16.sc rd, rs, rt (size = 10)

SMULT.32.sc rd, rs, rt (size = 11)
aog :

FPR[rd] + FPRJrs] x FPR][rt]
og :

None
oo :

0000000000000 SIMDOODOOODOS8O 8hit x8OOO160 16bit x 4000320
32bit x 2000FPR[rt] 000 bit D000 OO0OO0D0OO0OO0ODO0O0OOOOO
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SMULTU.size SIMD Multiply Unsigned
0000 SIMD OO SIMD
31 26 25 21 20 16 15 1110 8 7 6 5 0

011100 rs rt rd | 000 [size| 011001

SIMD 0 MULTU
0O0o0oo00:

SMULTU.8 rd, rs, rt (size = 01)

SMULTU.16 rd, rs, rt (size = 10)

SMULTU.32 rd, rs, rt (size = 11)
ogd :

FPR[rd] + FPRJrs] x FPR][rt]
og :

None
oo :

O00o0oDoOOoOooDoooOosSIMDOODOOODOOOOODOOOODOOOODDOS8O 8bit x
000160 16bit x 4000320 32bit x 2000
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SMULTU.size.sc SIMD Multiply Unsigned Scalar
0000 SIMDODO SIMD
31 26 25 21 20 16 15 1110 8 7 6 5 0
011100 rs rt rd | 000 [size| 101001
SIMD 0 MULTU.sc
oo0O0ooo:
SMULTU.8.sc rd, rs, rt (size = 01)
SMULTU.16.sc rd, rs, 1t (size = 10)
SMULTU.32.sc rd, rs, 1t (size = 11)
og :
FPR[rd] + FPRJrs] x FPR][rt]
og :
None
oo :

O00o0oDOo0oOooDoooOoSIMDOODOOODOOOOODOOOODOOOODODS8O 8bit x
8000160 16bit x 4000320 32bit x 2000FPR[rt)]000 bit0 0000000000
oooobooon
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SAND.size.sc SIMD And Scalar
SIMD OO O SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0

011100 rs rt rd | 000 [size] 100100

SIMD 0 AND.sc
ooooogd:

SAND.8.sc rd, rs, rt (size = 01)

SAND.16.sc rd, rs, 1t (size = 10)

SAND.32.sc rd, rs, 1t (size = 11)
oo :

FPR[rd] + FPR[rs| and FPR]rt)
og :

None
oo :

O0Oo0O0Ooooooooo SIMDOOODDDODDO8O 8hitx 8OO D160 16bit x 4000
320 32bit x 2000FPR[rt] 000 bit0OD0O0ODO0OO0O00O00OOO0ODO0OOOOO
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SOR.size.sc SIMD Or Scalar
SIMDOODO SIMD
31 26 25 21 20 16 15 1110 8 7 6 5 0
011100 rs rt rd | 000 [size] 100101
SIMD 0 OR.sc
oooooo:
SOR.8.sc rd, rs, rt (size = 01)
SOR.16.sc 1d, 18, 1t (size = 01)
SOR.32.sc rd, rs, 1t (size = 01)

oo .

FPR[rd] + FPR[rs| or FPRIrt]

oo .

None

oo .

O0Oo0O0Ooooooooo SIMDOOODDDODDO8O 8hitx 8OO D160 16bit x 4000
320 32bit x 2000FPR[rt] 000 bit0OD0O0ODO0OO0O00O00OOO0ODO0OOOOO
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SXOR.size.sc SIMD Exclusive Or Scalar
SIMDODOGOOOO SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0

011100 rs rt rd | 000 [size] 100110

SIMD 0 XOR.sc
ooooogd:

SXOR.8.sc rd, 1s, rt (size = 01)

SXOR.16.sc rd, 18, 1t (size = 10)

SXOR.32.sc rd, rs, 1t (size = 11)
oo :

FPR[rd] + FPR[rs] xor FPR|rt]
og :

None
og :

O0O000DoO0OoOooooSIMDOODOOOOO0D0ODDOO80O 8bit x 8000160 16bit x
4000320 32bit x 2000FPR[rt] 000 bit00D0OO0O00D0OO0O00O000O0OO0OOO
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SINOR.size.sc SIMD Not Or Scalar
SIMDOOOOO SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0

011100 rs rt rd | 000 [size| 100111

SIMD 0 NOR.sc
gooood:

SNOR.8.sc rd, rs, rt (size = 01)

SNOR.16.sc rd, rs, 1t (size = 10)

SNOR.32.sc rd, 18, 1t (size = 11)
og :

FPR[rd] + FPR[rs] nor FPR]|rt]
og :

None
oo :

O0O000DoO00oOooooSIMDOODOOOO0ODODDOO80O 8bit x 80 DODO160 16bit x
4000320 32bit x 2000FPR[rt] 000 bit0OD0OOO0O00D0OO0O00O000O0OO0O0OO
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SSLT.size SIMD Set Less Than
SIMDOOODO SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0

011100 rs rt rd | 000 [size] 101010

SIMD 0 SLT
ooooogd:

SSLT.8 rd, rs, rt (size = 01)

SSLT.16 rd, rs, rt (size = 10)

SSLT.32 rd, rs, rt (size = 11)
oo :

if FPR[rs|] < FPR[rt] then
FPR[rd] + 1

else
FPR[rd] «+ 0

endif

oo .
None
oo .

OO00D0OO000O0O00O00OSIMDOOOOODDODOS8DO 8bit x 8000160 16bit x 4000
320 32bit x 2000
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SSLT.size.sc SIMD Set Less Than Scalar
SIMDOOODO SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0

011100 rs rt rd | 000 [size] 011010

SIMD 0 SLT.sc
ooooogd:

SSLT.8.sc rd, rs, rt (size = 01)

SSLT.16.sc d, 1s, 1t (size = 10)

SSLT.32.sc rd, rs, 1t (size = 11)
oo :

if FPR[rs| < FPR[rt] then
FPR[rd] «+ 1

else
FPR[rd] «+ 0

endif

oo .
None
oo .

0000000000000 SIbDMOOOOODODOS8DO 8bit x 8000160 16bit x 4000
320 32bit x 2000FPR[rt] 000 bit 0O O0ODO0OO0O00O0O0OOO0ODO0OOOOO
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SSLTU.size SIMD Set Less Than Unsigned
ooooSsSiMbOooOoOd SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0
011100 rs rt rd | 000 [size| 101011
SIMD 0 SLTU
ooooogd:
SSLTU.8 rd, rs, rt (size = 01)
SSLTU.16 rd, rs, 1t (size = 10)
SSLTU.32 rd, rs, 1t (size = 11)
og :
if FPR[rs| < FPR[rt] then
FPR[rd] « 1
else
FPR[rd] « 0
endif
og :
None
og :

ooopoooooooooo siMbDOOOOODOODODOOOOOODOOOODOOODOO8D
8bit x 8000160 16bit x 4000320 32bit x 2000
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SSLTU.size.sc

SIMD Set Less Than Unsigned Scalar

o000 SIMDODOODO

31

26 25 21 20 16 15

11 10 8 7 6 5

SIMD

011100 rs rt

rd

| 000 | size ]

011011

SIMD

goooog:

SSLTU.8.sc rd, rs, rt
SSLTU.16.sc rd, 8, rt
SSLTU.32.sc rd, s, rt

oo .

if FPR[rs| < FPR[rt] then
FPR[rd] «+ 1

else
FPR[rd] «+ 0

endif

oo .

None

oo .

0

SLTU.sc

(size = 01)
(size = 10)
(size = 11)

ooopoooooooooo siMbDOOOOODOODODOOOOOODOOOODOOODOO8D
8bit x 8000160 16bit x 4000320 32bit x 2000FPR[rt) 000 bitOODOOOO

ooooboooooao
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SSLLV .size SIMD Shift Left Logical Variable
SIMDOOOOOO SIMD
31 26 25 21 20 16 15 1110 8 7 6 5 0

011100 rs rt rd | 000 [size] 000100
SIMD 0 SLLV
0O0o0oo00:
SSLLV.8 rd, rt, rs (size = 01)
SSLLV.16 rd, rt, rs (size = 10)
SSLLV.32 rd, rt, rs (size = 11)
aog :
FPR[rd] + FPR[rt] < FPR]rs]
aog :
None
aog :

O0000oDOooO0OoOooDoSIMDODOODOOOO0OD0DOO8O 8bit x 8000160 16bit x 40

00320 32bit x 2000
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SSLLV .size.sc

SIMD Shift Left Logical Variable Scalar

SIMDOOOOOO SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0
011100 rs rt rd | 000 [size] 010100
SIMD 0 SLLV.sc
gooood:
SSLLV.8.sc rd, rt, rs (size = 01)
SSLLV.16.sc rd, rt, rs (size = 10)
SSLLV.32.sc rd, rt, rs (size = 11)
oo :
FPR[rd] + FPR[rt] < FPR[rs]
og :
None
og :

O0000oDOooO0OoOooDoSIMDODOODOOOO0OD0DOO8O 8bit x 8000160 16bit x 40
00320 32bit x 2000FPR[rt] D00 bt 00 000000000000 O0O0ODOO
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SSRLV.size SIMD Shift Right Logical Variable
SIMDOOOOOO SIMD
31 26 25 21 20 16 15 1110 8 7 6 5 0

011100 rs rt rd | 000 [size] 000110
SIMD 0 SRLV
0O0o0oo00:
SSRLV.8 rd, rt, rs (size = 01)
SSRLV.16 rd, rt, rs (size = 10)
SSRLV.32 1d, rt, rs (size = 11)
aog :
FPR[rd] + FPR[rt] > FPR[rs]
aog :
None
oo :

O0000oDOooO0OoooDooSIMDODOODOOOO0ODODOO8O 8bit x 8000160 16bit x 40

00320 32bit x 2000
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SSRLV.size.sc

SIMD Shift Right Logical Variable Scalar

SIMDOOOOOO

31

26 25

21 20

16 15

11 10 8 7 6 5

SIMD

011100 IS

rt

rd

| 000 | size ]

010110

SIMD

gooood:

SSRLV.8.sc rd, rt, rs
SSRLV.16.sc rd, rt, rs
SSRLV.32.sc rd, rt, rs

oo .

FPR[rd] < FPR[rt] > FPR]rs]

oo .

None

oo .

0

SRLV.sc

(size = 01)
(size = 10)
(size = 11)

O0000oDOooO0OoOooDoSIMDODOODOOOO0OD0DOO8O 8bit x 8000160 16bit x 40
00320 32bit x 2000FPR[rt] D00 bt 00 000000000000 O0O0ODOO
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SSR AV .size SIMD Shift Right Arithmetic Variable
SIMDOOOOOO SIMD
31 26 25 21 20 16 15 1110 8 7 6 5 0

011100 rs rt rd | 000 [size| 000111
SIMD 0 SRAV
0O0o0oo00:
SSRAV.8 rd, rt, rs (size = 01)
SSRAV.16 rd, rt, rs (size = 10)
SSRAV.32 rd, rt, rs (size = 11)
aog :
FPR[rd] + FPRrt] > FPR]rs]
aog :
None
oo :

O0000oDOooO0OoooDooSIMDODOODOOOO0ODODOO8O 8bit x 8000160 16bit x 40

00320 32bit x 2000
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SSR AV .size.sc SIMD Shift Right Arithmetic Variable Scalar
SIMDOOOOOO SIMD
31 26 25 21 20 16 15 1110 8 7 6 5 0

011100 rs rt rd | 000 [size| 010111

SIMD 0 SRAV.sc
0O0o0oo00:

SSRAV .8.sc rd, rt, rs (size = 01)

SSRAV.16.sc rd, rt, 1s (size = 10)

SSRAV.32.sc rd, rt, 1s (size = 11)
aog :

FPR[rd] + FPR[rt] > FPR]rs]
og :

None
oo :

O0000oDOooO0OoOooDoSIMDODOODOOOO0OD0DOO8O 8bit x 8000160 16bit x 40
00320 32bit x 2000FPR[rt] D00 bt 00 000000000000 O0O0ODOO
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SRTLV.size SIMD Rotate Left Variable
SIMDOOODOOOOd SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0

011100 rs rt rd | 000 [size] 000000

SIMD 0 RTL
ooooogd:

SRTLV.8 rd, rt, rs (size = 01)

SRTLV.16 rd, rt, rs (size = 10)

SRTLV.32 1d, rt, rs (size = 11)
oo :

FPR[rd] + FPR[rt] <<< FPR]rs]
og :

None
oo :

O0O0O0o0oDOoOoOoOooooSIMDODOOOOO0ODOODOOO8DO 8bit x 8000160 16bit x
4000320 32bit x 2000
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SRTLV.size.sc SIMD Rotate Left Variable Scalar
SIMDOOODOOOOd SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0
011100 rs rt rd | 000 [size] 010000
SIMD 0 RTL.sc
ooooogd:
SRTLV.8.sc rd, rt, rs (size = 01)
SRTLV.16.sc rd, rt, rs (size = 10)
SRTLV.32.sc rd, rt, rs (size = 11)

og :

FPR[rd] + FPR[rt] <<< FPR]rs]
og :

None

oo .

O0O0O0oDOooOoOooooSIMDODODOOOO0ODOODOOO8DO 8bit x 8000160 16bit x
4000320 32bit x 2000FPR[rt] 000 bit00D0OOO0O00D0OO000O00O0OO0O0OO
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SRTRYV .size SIMD Rotate Right Variable
SIMDOOOOOOODO SIMD
31 26 25 21 20 16 15 1110 8 7 6 5 0

011100 rs rt rd | 000 [size] 000010

SIMD 0 RTR
0O0o0oo00:

SRTRV.8 rd, rt, rs (size = 01)

SRTRV.16 rd, rt, rs (size = 10)

SRTRV.32 rd, rt, rs (size = 11)
aog :

FPR[rd] + FPR[rt] >>> FPR]rs]
og :

None
oo :

O0O0O0o0oDOoOoOoOooooSIMDODOOOOO0ODOODOOO8DO 8bit x 8000160 16bit x
4000320 32bit x 2000
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SRTRYV .size.sc SIMD Rotate Right Variable Scalar
SIMDOOODOOOOd SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0
011100 rs rt rd | 000 [size] 010010
SIMD 0 RTR.sc
goooog:
SRTRV.8.sc rd, rt, rs (size = 01)
SRTRV.16.sc rd, rt, rs (size = 10)
SRTRV.32.sc 1d, rt, rs (size = 11)

og :

FPR[rd] + FPR[rt] >>> FPR]rs]
og :

None

oo .

O0O0O0o0oDOoOoOoOooooSIMDODOOOOO0ODOODOOO8DO 8bit x 8000160 16bit x
4000320 32bit x 2000FPR[rt] 000 bit0OD0OO0O00D0OO000O0O0O0O0OOOO
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PCK Pack Data
oooooooo SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0

011100 rs rt rd | 000 [size] 111000
SIMD 0 PCK
gooooo:
PCK.8 rd, rs, rt (size = 01)
PCK.16 rd, rs, rt (size = 10)
PCK.32 rd, rs, rt (size = 11)
oo :
FPR[rd] « pack( FPR|rs], FPR[rt] )
oo :
None
oo :

gbooboboooobobobobobobUrs, rt000000O0ODOODOO0O0O0D0O0O sizeO
goboobooboobobooooboboooboobobo 10000000
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PCKH Pack Data on High Bit
oooooogo SIMD
31 26 25 21 20 16 15 11 10 8 76 5 0
011100 rs rt rd | 000 [size] 111001 |
SIMD 0 PCKH
gooogde:
PCKH.8 rd, rs, 1t (size = 01)
PCKH.16 rd, rs, rt (size = 10)
PCKH.32 rd, rs, rt (size = 11)
oo :
FPR[rd] « packh( FPR[rs], FPR|[rt] )
oo :
None
oo :

gbooboboooobobobobobobUrs, rt000000O0ODOODOO0O0O0D0O0O sizeO
goboobooboobobooooboboooboobobo 10000000
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CAT1 Concatenate Data Typel
googo SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0

011100 rs rt rd | 000 [size| 111010 |

SIMD 0 CAT1
gooogde:

CAT1.8 rd, 1s, 1t (size = 01)

CAT1.16 rd, rs, 1t (size = 10)

CAT1.32 1d, s, 1t (size = 11)

oo .

FPR[rd] + catl( FPR[rs], FPR[rt] )

oo .

None

oo .

O0D000000o0bD0o0oDOooDOoboOoOD8n 8hit x 8OO O160 16bit x 4000320

32bit x 2000
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CAT1H Concatenate Data Typel on High Bit
goooo SIMD
31 26 25 21 20 16 15 1110 8 7 6 5 0
011100 rs rt rd | 000 [size] 111011 |
SIMD 0 CAT1H
gooogde:
CAT1H.8 rd, rs, 1t (size = 01)
CAT1H.16 rd, rs, rt (size = 10)
CAT1H.32 1d, s, rt (size = 11)
ogd :
FPR[rd] « catlh( FPRJrs], FPR[rt] )
oo :
None
oo :

O0bD0o0obo0o0oooooobDOoooOooogoesn 8bit x
32bit x 2000

000160 16bit x 4000320
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CAT?2 Concatenate Data Type2
googo SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0

011100 rs rt rd | 000 [size| 111100 |

SIMD 0 CAT2
gooogde:

CAT2.8 rd, 1s, 1t (size = 01)

CAT2.16 rd, rs, rt (size = 10)

CAT2.32 1d, rs, 1t (size = 11)

oo .

FPR[rd] + cat2( FPR[rs], FPR[rt] )

oo .

None

oo .

O0D000000o0bD0o0oDOooDOoboOoOD8n 8hit x 8OO O160 16bit x 4000320

32bit x 2000
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CAT2H Concatenate Data Type2 on High Bit
goooo SIMD
31 26 25 21 20 16 15 1110 8 7 6 5 0
011100 rs rt rd | 000 [size] 111101 |
SIMD 0 CAT2H
gooogde:
CAT2H.8 rd, rs, 1t (size = 01)
CAT2H.16 rd, rs, rt (size = 10)
CAT2H.32 rd, rs, rt (size = 11)
ogd :
FPR[rd] < cat2h( FPR[rs], FPR[rt] )
oo :
None
oo :

O0bD0o0obo0o0oooooobDOoooOooogoesn 8bit x
32bit x 2000

000160 16bit x 4000320



208

030 0O0O0o4ao

CAT3 Concatenate Data Type3
googo SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0

011100 rs rt rd | 000 [size| 111110 |

SIMD 0 CAT3
gooogde:

CAT3.8 1d, 15, 1t (size = 01)

CAT3.16 rd, rs, rt (size = 10)

CAT3.32 1d, 18, 1t (size = 11)

oo .

FPR[rd] + cat3( FPR[rs], FPR[rt] )

oo .

None

oo .

O0D000000o0bD0o0oDOooDOoboOoOD8n 8hit x 8OO O160 16bit x 4000320

32bit x 2000
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CAT3H Concatenate Data Type3 on High Bit
googo SIMD
31 26 25 21 20 16 15 11 10 8 7 6 5 0

011100 rs rt rd | 000 [size] 111111 |

SIMD 0 CAT3H
gooogde:

CAT3H.8 rd, rs, 1t (size = 01)

CAT3H.16 rd, rs, rt (size = 10)

CAT3H.32 rd, 18, rt (size = 11)
oo :

FPR[rd] « cat3h( FPR|rs], FPR][rt] )
oo :

None
oo :

O0D000000o0bD0o0oDOooDOoboOoOD8n 8hit x 8OO O160 16bit x 4000320
32bit x 2000

3.3.7 OOODO

RGPSH Read Shared(General Purpose Register)
oooo SYNC
31 26 25 21 20 16 15 11 10 6 5 0

010000 00000 rt s | 00000 100000 |
COPO MF 0 GPSHR
oooooo:
RGPSH rt, ss
oo :

GPR[rt] « SHARE[ss]
og :

None
og :

oooobooooobooboooooboooon
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WGPSH Write Shared(General Purpose Register)
oood SYNC
31 26 25 21 20 16 15 11 10 6 5 0

010000 00100 rt sd | 00000 100000 |
COPO MT 0 GPSHR
gooooo:
WGPSH rt, sd
ao :

SHAREIsd] + GPR|rt]
oo :

None
oo :

ooboobooboobobooobooboooon

RFPSH Read Shared(Floating-Point Register)

oooo SYNC

31 26 25 2120 16 15 11 10 6 5 0

010000 00000 rt s | o000 | 100100 |

COPO MF 0 FPSHR

oooooo:
RFPSH rt, ss
oo :
FPR[rt] + SHAREss]
oo :
None
oo :

gboobgoobooboooboobooboobooo
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WFPSH Write Shared(Floating-Point Register)
oooo SYNC
31 26 25 21 20 16 15 11 10 6 5 0

010000 00100 rt sd | oo000 | 100100 |
COPO MT 0 FPSHR
0ooooo:
WEFPSH rt, sd
gd :

SHARE[sd] + FPR]rt)
gd :

None
gd :

oboobooboobobooobooboooooboon

RGPEX Read Exclusive(General Purpose Register)
good SYNC

31 26 25 2120 16 15 11 10 6 5 0

010000 00000 rt ss [ 00000 100001 |

COPO MF 0 GPLOCK

oooooo:
RGPEX rt, ss
oo :
GPR[rt] + SHARE[ss]
oo :
None
oo :

gboobooboobobooboobooboon
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WGPEX Write Exclusive(General Purpose Register)
ogoood SYNC
31 26 25 21 20 16 15 11 10 6 5 0

010000 00100 rt sd | 00000 100001 |
COPO MT 0 GPLOCK
gooooo:
WGPEX rt, sd
oo e

SHARE]sd] + GPR|rt]
oo :

None
oo :

ooboobooboobobooobooboooon

RFPEX Read Exclusive(Floating-Point Register)

oooo SYNC

31 26 25 2120 16 15 11 10 6 5 0

010000 00000 rt ss | oo000 | 100101 |

COPO MF 0 FPLOCK

oooooo:
RFPEX rt, ss
oo :
FPR[rt] + SHAREss]
oo :
None
oo :

gboobgoobooboooboobooboobooo
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WFPEX Write Exclusive(Floating-Point Register)
oood SYNC
31 26 25 21 20 16 15 11 10 6 5 0

010000 00100 rt sd | oo000 | 100101 |
COPO MT 0 FPLOCK
goooono:
WFPEX rt, sd
ao :

SHARE[sd] + FPR]rt)
gd :

None
gd :

oboobooboobobooobooboooooboon

GPCO Read Consumer(General Purpose Register)
good SYNC

31 26 25 2120 16 15 11 10 6 5 0

010000 00000 rt s | tid 100010 |

COPO MF GPPRCO

oooooo:
GPCO rt, ss, tid
oo :
GPR[rt] + SHARE[ss]
oo :
None
oo :

oooobooboobooboooooboboootidoboooooo Iboogoooo
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GPPR Write Producer(General Purpose Register)
oood SYNC
31 26 25 21 20 16 15 11 10 6 5 0

010000 00100 rt s | tid 100010 |
COPO MT GPPRCO
oooooo:

GPPR rt, sd, tid
oo :

SHARE[sd] < GPRIrt]

ao :

None
ao :

oooobooboOooOobooooobobOoootdoboooooo Iboogoooo

FPCO Read Consumer(Floating-Point Register)

good SYNC
31 26 25 21 20 16 15 11 10 6 5 0

010000 00000 It ss | td | 100110

COPO MF FPPRCO
ooooogd:

FPCO rt, ss, tid
oo :

FPR[rt] + SHAREss]
oo :

None
oo :

goooboobooboobooobooooboooobotdooobooo IDODOobooon
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FPPR Write Producer(Floating-Point Register)
good SYNC
31 26 25 21 20 16 15 11 10 6 5 0

010000 00100 rt ss [ td [ 100110 |
COPO MT FPPRCO
oooooo:

FPPR rt, sd, tid
gd :

SHARE[sd] + FPR]rt)
gd :

None
gd :

Oooooooooboooooooooooobooowswdo0oboooo Ibooooon

BAR Barrier

oooo SYNC

31 26 25 2120 16 15 11 10 6 5 0

010000 00100 rt sd 00000 100011

COPO MT 0 BARRIER

oooooo:

BAR rt, sd
oo :

SHARE[sd] «+ GPRJrt] + 1
oo :

None

oo .
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PBAR

Pre Barrier

oood

31

26 25

21 20

16 15

SYNC

11 10 6 5 0

010000

000000

00000

sd 00000 100011

COPO

gboooogd:

PBAR sd

og e

og e

None

og e

MF

0

0 BARRIER
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3.3.8 OUUOooooOoO

VADD Vector Add
googod VECTOR
31 26 25 16 15 0

011110 rs rt rd | 000 [so[s] 100000

VINT ADD
ooooog:

VADD.vv rd, 1s, rt (s0) = 0, sync(s) = 0)

VADD.vs rd, rs, 1t (s0) = 1, sync(s) = 0)

VADD.vv.sy rd, rs, rt (s0) = 0, sync(s) = 1)

VADD.vs.sy rd, rs, rt (s0) = 1, sync(s) = 1)

oo .

VGPR/[rd] + VGPR[rs] + VGPR]rt]

oo .

Vector Integer Exception :

og e

0000000s0010000 VGPRrt)0000000000000 (SGPRet)) 000000
00O0syncd 100000000000000
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VSUB Vector Subtract
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

011110 rs rt rd | 00 [si]so[s] 100010
VINT 0 SUB
goooono:
VSUB.vv rd, 1s, rt (scalarO(s0) = 0, scalarl(sl) = 0, sync(s) = 0)
VSUB.vs rd, 1s, 1t (scalar0(s0) = 1, scalarl(sl) = 0, sync(s) = 0)
VSUB.sv rd, rs, rt (scalar0(s0) = 0, scalarl(sl) = 1, sync(s) = 0)
VSUB.vv.sy rd, rs, rt (scalar0(s0) = 0, scalarl(sl) = 0, sync(s) = 1)
VSUB.vs.sy rd, 1s, 1t (scalarO(s0) = 1, scalarl(sl) = 0, sync(s) = 1)
VSUB.sv.sy rd, s, rt (scalar0(s0) = 0, scalarl(sl) = 1, sync(s) = 1)

oo :
VGPR[rd] + VGPR[rs] — VGPR|rt]
oo :

Vector Integer Exception :

oo .

0000000s00 10000 VGPR[t) 0000000000000 (SGPR[rt))00000
00000s10 10000 VGPR[is] 0000000000000 (SGPR[is))00000000
OOsyncd 1000000000000000
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VMULT Vector Multiply
gooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

011110 rs rt rd | 000 [sofs] 011000 |

VINT 0 MULT
goooono:

VMULT.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)

VMULT.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)

VMULT.vv.sy rd, s, rt (scalar0(s0) = 0, sync(s) = 1)

VMULT .vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .
VGPR|[rd] + VGPR|[rs] x VGPR|rt]
oag .

Vector Integer Exception :

oag .

00000000000s00 10000 VGPR[rt)0000000000000 (SGPR[rt]) 00
000D0000Osync0 1000000000000000
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VMULTU Vector Multiply Unsigned
gooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

011110 rs rt rd | o000 [so[s]  o11001 |

VINT 0 MULTU
goooono:

VMULTU.vv 1d, rs, rt (scalar0(s0) = 0, sync(s) = 0)

VMULTU.vs rd, 18, rt (scalar0(s0) = 1, sync(s) = 0)

VMULTU.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)

VMULTU.vs.sy rd, 1s, rt (scalar0(s0) = 1, sync(s) = 1)

oag .
VGPR|[rd] + VGPR|[rs] x VGPR|rt]
oag .

Vector Integer Exception :

oag .

00000000000s00 10000 VGPR[rt)0000000000000 (SGPR[rt]) 00
000D0000Osync0 1000000000000000
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VMULTH Vector Multiply on High Bit
gooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

011110 rs rt rd | 000 [sofs] 010000 |

VINT 0 MULTH
gooooo:

VMULTH.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)

VMULTH.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)

VMULTH.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)

VMULTH.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .
VGPR|[rd] + VGPR|[rs] x VGPR|rt]
oag .

Vector Integer Exception :

oag .

O000000000000000000 bit(63-32bit) 0 VGPRrd] DO OOOOOs00 1000
O VGPR[rt)] 0O OOOODOOOOODOO (SGPR[rt) D000 D0O0OO0OOOsyncO 100000
oooobooogo
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VMULTUH Vector Multiply Unsigned on High Bit
gooood VECTOR
31 26 25 21 20 8 76 5 0
011110 rs rt | 000 [so]s]  o1o001 |
VINT MULTUH
gooooo:
VMULTUH.vv 1d, 18, rt (scalar0(s0) = 0, sync(s) = 0)
VMULTUH.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)
VMULTUH.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VMULTUH.vs.sy rd, 1s, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

VGPR[rd] + VGPR[rs] x VGPRIrt]

oag .

Vector Integer Exception :

oag .

O000000000000000000 bit(63-32bit) 0 VGPRrd] DO OOOOOs00 1000
O VGPR[rt)] 0O OOOODOOOOODOO (SGPR[rt) D000 D0O0OO0OOOsyncO 100000

gbooobgooogn
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VDIV Vector Divide
oooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

011110 rs rt rd | 00 [stfso]s] 011010
VINT 0 DIV
0ooo0o:

scalarO(s0) = 0, scalarl(sl

VDIV.vv rd, 1s, rt ( (
VDIV.vs rd, s, 1t ( (
VDIV.sv rd, rs, rt (scalar0(s0

( (

( (

( (

scalar0(s0

VDIV.vv.sy rd, rs, rt scalar0(s0) = 0, scalarl
VDIV.vs.sy rd, rs, 1t

VDIV.sv.sy rd, rs, rt

scalarO(s0) = 1, scalarl(sl

D D D D

(s1) (s) =0)

(s1) (s) =0)

= 0, scalarl(sl) = 1, sync(s) = 0)
(s1) (s)=1)

(s1) (s)=1)

scalar0(s0 (s1) (s) =1)

oo :
VGPR[rd] + VGPR][rs] + VGPR|rt]
oo :

Vector Integer Exception :

oo .

00000000000s00 10000 VGPR[rt)0000000000000 (SGPR[rt]) 00
00000000s1010000 VGPR[s]0000000000000 (SGPR[rs])00000
00O00OOsyncd 1000000000000000
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VDIVU Vector Divide Unsigned
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

011110 rs rt rd | oo [stfso]s]  o11011 |
VINT 0 DIVU
goooono:

VDIVU.vv rd, s, rt (scalarO(s0) = 0, scalarl(sl) = 0, sync(s) = 0)
VDIVU.vs rd, rs, rt (scalar0(s0) = 1, scalarl(sl) = 0, sync(s) = 0)
VDIVU.sv rd, rs, rt (scalar0(s0) = 0, scalarl(sl) = 1, sync(s) = 0)
VDIVU.vv.sy rd, rs, rt (scalar0(s0) = 0, scalarl(sl) = 0, sync(s) = 1)
VDIVU.vs.sy rd, 18, rt (scalarO(s0) = 1, scalarl(sl) = 0, sync(s) = 1)
VDIVU.sv.sy rd, 1s, rt (scalar0(s0) = 0, scalarl(sl) = 1, sync(s) = 1)

oo :
VGPR[rd] + VGPR][rs] + VGPR|rt]
oo :

Vector Integer Exception :

oo .

00000000000s00 10000 VGPR[rt)0000000000000 (SGPR[rt]) 00
00000000s1010000 VGPR[s]0000000000000 (SGPR[rs])00000
00O00OOsyncd 1000000000000000
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VREM Vector Reminder
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

011110 rs rt rd | 00 [si]so[s] 010010
VINT 0 REM
gooooo:
VREM.vv 1d, 15, rt (scalarO(s0) = 0, scalarl(sl) = 0, sync(s) = 0)
VREM.vs rd, rs, rt (scalar0(s0) = 1, scalarl(sl) = 0, sync(s) = 0)
VREM.sv rd, rs, 1t (scalar0(s0) = 0, scalarl(sl) = 1, sync(s) = 0)
VREM.vv.sy rd, rs, rt (scalar0(s0) = 0, scalarl(sl) = 0, sync(s) = 1)
VREM.vs.sy rd, 1s, rt (scalarO(s0) = 1, scalarl(sl) = 0, sync(s) = 1)
VREM.sv.sy rd, 1s, rt (scalar0(s0) = 0, scalarl(sl) = 1, sync(s) = 1)

oo :
VGPR[rd] + VGPR[rs] + VGPR|rt]
oo :

Vector Integer Exception :

oo .

00000000000s00 10000 VGPR[rt)0000000000000 (SGPR[rt]) 00
D0000000s100000 VGPRis|0000000000000 (SGPRis])) 000000
00O0syncD 1000000000000000



030 0O0O0o4ao

226
VREMU Vector Reminder Unsigned
gooooo VECTOR
31 26 25 11109 8 7 6 5 0
011110 rs rd | oo [stfso]s]  o10011 |
VINT 0 REMU
gooooo:
VREMU.vv 1d, 15, rt (scalarO(s0) = 0, scalarl(sl) = 0, sync(s) = 0)
VREMU.vs rd, 1s, rt (scalar0(s0) = 1, scalarl(sl) = 0, sync(s) = 0)
VREMU.sv rd, rs, rt (scalar0(s0) 1(s1) = 1, sync(s) = 0)
VREMU.vv.sy rd, rs, rt (scalar0(s0) = 0, scalarl(sl) = 0, sync(s) = 1)
VREMU.vs.sy rd, 1s, rt (scalarO(s0) = 1, scalarl(sl) = 0, sync(s) = 1)
VREMU.sv.sy rd, 1s, rt (scalar0(s0) = 0, scalarl(sl) = 1, sync(s) = 1)
oo :
VGPR[rd] + VGPR[rs] + VGPR|rt]
oo :
Vector Integer Exception :
oo :

00000000000s00 10000 VGPR[rt)0000000000000 (SGPR[rt]) 00
00000000s1010000 VGPR[s]0000000000000 (SGPR[rs])00000
00O00Osyncd 1000000000000000
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VMADD Vector Multiply and Add
oooooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

011110 rs rt rd | 000 [so]s] 100001 |

VINT 0 MADD
gooooo:

VMADD.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)

VMADD.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)

VMADD.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)

VMADD.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .
VGPR[rd] < VGPR[rs] x VGPR[rt] + VGPR|[rd]
oag .

Vector Integer Exception :

oag .

000000000s00 10000 VGPR[rt] 0000000000000 (SGPR[rt])0000
000000sync0 1000000000000000
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VMSUB Vector Multiply and Subtract
0ooooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0
011110 rs rt rd | 000 [so]s] 100011
VINT 0 MSUB
gooooo:
VMSUB.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)
VMSUB.vs rd, 18, rt (scalar0(s0) = 1, sync(s) = 0)
VMSUB.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VMSUB.vs.sy rd, rs, 1t (scalar0(s0) = 1, sync(s) = 1)

oag .

VGPR[rd] < VGPR[rs| x VGPR[rt] — VGPR[d]

oag .

Vector Integer Exception :

oag .

000000000s00 10000 VGPR[rt] 0000000000000 (SGPR[rt])0000
000000sync0 1000000000000000
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VACC Vector Accumulate
oooooo VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011110 rs rt rd 0000 [s[  oo1o010

VINT 0 ACC
gooogde:

VACC 1d, rs (sync(s) = 0)

VACC.sy rd, rs (sync(s) = 1)
oo .

SGPR[rd] < > VGPR[rs]
oo :

Vector Integer Exception :

oo .

gbooboobobboboobuoobddbsyncd 10D0000O0DOO0ODOODOOODO
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VMAC

Vector Multiply and Accumulate

oooooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0
011110 rs rt rd | ooo [so[s|  oo1011
VINT 0 MAC
gooooo:
VMAC.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)
VMAC.vs rd, rs, 1t (scalar0(s0) = 1, sync(s) = 0)
VMAC.vv.sy rd, s, rt (scalar0(s0) = 0, sync(s) = 1)
VMAC.vs.sy rd, 1s, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

SGPR[rd] « S VGPR[rs] x VGPRIrt]

oag .

Vector Integer Exception :

oag .

O000000000200000000000000000000000s00 10000 VGPR|[rt]
0000000000000 (SGPRrt) 000000000 Osyncd 100000000000

gognf
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VAND Vector And
googoogon VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

011110 rs rt | 000 [so[s] 100100

VINT 0 AND
goooono:

VAND.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)

VAND.vs rd, 1s, 1t (scalar0(s0) = 1, sync(s) = 0)

VAND.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)

VAND.vs.sy rd, rs, 1t (scalar0(s0) = 1, sync(s) = 1)

oo :
VGPR[rd] <~ VGPR[rs] and VGPR|rt]
oo :

Vector Integer Exception :

oag .

00000000s00 10000 VGPRt)0 000000000000 (SGPR[rt))00000

O000O0OsyncO 1000000000000 OOO
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VOR Vector Or
ooooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

011110 rs rt rd | 000 [so]s] 100101

VINT 0 OR
gooooo:

VOR rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)

VOR.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)

VOR.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)

VOR.vs.sy rd, s, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

VGPR[rd] <~ VGPR[rs] or VGPR]rt]

oag .

Vector Integer Exception :

oag .

00000000s00 10000 VGPRt)0 000000000000 (SGPR[rt))00000
00O00Osyncd 1000000000000000
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VXOR Vector Exclusive Or
O00oooooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

011110 rs rt rd | 000 [so]s] 100110

VINT 0 XOR
goooono:

VXOR.vv rd, 1s, 1t (scalar0(s0) = 0, sync(s) = 0)

VXOR.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)

VXOR.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)

VXOR.vs.sy rd, s, rt (scalar0(s0) = 1, sync(s) = 1)

oo :
VGPR[rd] <~ VGPR[rs] xor VGPR|rt]
oo :

Vector Integer Exception :

oag .

00000000000s00 10000 VGPR[rt)0000000000000 (SGPR[rt]) 00
000D0000Osync0 1000000000000000
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VNOR Vector Not Or
ogoooogoooa VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0
011110 rs rt rd | 000 [so[s] 100111
VINT 0 NOR
gooogde:
VNOR.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)
VNOR.vs 1d, rs, rt (scalar0(s0) = 1, sync(s) = 0)
VNOR.vv.sy rd, s, rt (scalar0(s0) = 0, sync(s) = 1)
VNOR.vs.sy rd, 1s, rt (scalar0(s0) = 1, sync(s) = 1)
ggd :
VGPR[rd] <~ VGPR|[rs] nor VGPR[rt]
ggd :
Vector Integer Exception :
ggd :

0000000000s00 10000 VGPR[rt] 0000000000000 (SGPR[rt)) 000
000000Osync0 1000000000000000
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VSLLV

Vector Shift Left Logical Variable

O00oooooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0
011110 rs rt rd | 000 [sofs] 000100 |
VINT 0 SLLV
goooono:
VSLLV.vv 1d, rs, 1t (scalar0(s0) = 0, sync(s) = 0)
VSLLV.vs rd, rs, 1t (scalar0(s0) = 1, sync(s) = 0)
VSLLV.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VSLLV.vs.sy rd, rs, 1t (scalar0(s0) = 1, sync(s) = 1)

oag .

VGPR[rd] « VGPR[rt] < VGPR]rs|

oag .

Vector Integer Exception :

oag .

00000000000s00 10000 VGPRis]0000000000000 (SGPR[s]) 00
000D0000Osync0 1000000000000000



236 030 0O0O0O000
VSRLV Vector Shift Right Logical Variable
oooobooobgon VECTOR
31 26 25 16 15 11 10 8 7 6 5 0
011110 rs rt rd | o000 [so]s]  ooo110 |
VINT 0 SRLV
gooooo:
VSRLV.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)
VSRLV.vs 1d, rs, rt (scalar0(s0) = 1, sync(s) = 0)
VSRLV.vv.sy rd, rs, 1t (scalar0(s0) = 0, sync(s) = 1)
VSRLV.vs.sy rd, rs, 1t (scalar0(s0) = 1, sync(s) = 1)

oag .

VGPR[rd] « VGPR[rt] > VGPR]rs|

oag .

Vector Integer Exception :

oag .

00000000000s00 10000 VGPRis]|0000000000000 (SGPR[s]) 00
000D0000Osync0 1000000000000000
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VSRAV Vector Shift Right Arithmetic Variable
oooobooobgon VECTOR
31 26 25 21 20 16 15 11 10 8 7 6 5 0

011110 rs rt rd | ooo [so[s|  oo0111

VINT 0 SRAV
gooooo:

VSRAV.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)

VSRAV.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)

VSRAV.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)

VSRAV.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

VGPR[rd] « VGPR[rt] > VGPR]rs|

oag .

Vector Integer Exception :

oag .

00000000000s00 10000 VGPRis]|0000000000000 (SGPR[s]) 00
000D0000Osync0 1000000000000000
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VRTLV Vector Rotate Left Variable
oooooooooooo VECTOR
31 26 25 21 20 16 15 11 10 8 76 5 0

011110 rs rt rd | 000 [so[s] 000000

VINT 0 SRTLV
gooooo:

VRTLV.vv 1d, rs, 1t (scalar0(s0) = 0, sync(s) = 0)

VRTLV.vs 1d, 15, 1t (scalar0(s0) = 1, sync(s) = 0)

VRTLV.vv.sy rd, s, rt (scalar0(s0) = 0, sync(s) = 1)

VRTLV.vs.sy rd, s, rt (scalar0(s0) = 1, sync(s) = 1)

oag .
VGPR|[rd] + VGPR|[rt] <<< VGPR|rs]
oag .

Vector Integer Exception :

oag .

0000000000000s00 10000 VGPRis]0000000000000 (SGPR[rs])
0000000000syncd 1000000000000000



3.3. Responsive Multithreaded Processor 0 0 00O 239

VRTRV Vector Rotate Right Variable
oooooooooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

011110 rs rt rd | 000 [so]s]  oooo10 |

VINT 0 SRTRV
goooono:

VRTRV.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)

VRTRV.vs 1d, s, 1t (scalar0(s0) = 1, sync(s) = 0)

VRTRV.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)

VRTRV.vs.sy rd, 1s, rt (scalar0(s0) = 1, sync(s) = 1)

oag .
VGPR|[rd] < VGPR|rt] >>> VGPR|rs]
oag .

Vector Integer Exception :

oag .

0000000000000s00 10000 VGPRis]0000000000000 (SGPR[rs])
0000000000syncd 1000000000000000
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VCMP Vector Compare
gooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

011110 rs rt rd [ cond [s0[s] 101000

VINT CMP
goooono:

VCMP.cond.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)

VCMP.cond.vs rd, s, rt (scalar0(s0) = 1, sync(s) = 0)

VCMP.cond.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)

VCMP.cond.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then

VGPR[rd] + 1
else

VGPRIrd] + 0
endif

oag .

Vector Integer Exception :

oo .

00000000000 (cond) D00 VGPREd]O 1000 00000s00 10000 VGPR[rt]
0000000000000 (SGPRrt) 000000000 Osyncd 100000000000
00000000 (cond) 00 Deq(=)0gt(>)01lt(<)0One(#)0le(<)0ge(>)0000000000O
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VCMPU Vector Compare Unsigned
gooood VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

011110 rs rt rd | cond [so[s] 101001 |

VINT CMPU
goooono:

VCMPU.cond.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)

VCMPU.cond.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)

VCMPU.cond.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)

VCMPU.cond.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGR]rs| cond VGPR|rt] then
VGPR[rd] «+ 1

else
VREG(rd] + 0

endif

oag .

Vector Integer Exception :

oo .

O000000000000000 (cond) 000 VGPRd]O 1000 00000Os00 10000
VGPR[rt]JODOOOOUOOODOOOO (SGPR[rt]) 0000000 OOsync 1000000
0000000000000 (cond) 00 Oeq(=)0gt(>)0t(<)One(#)01e(<)0Oge(>)0000
gooood
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VCMPTS Vector Compare to Scalar Register
gooood VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

011110 rs rt rd | cond [so][s] 101010 |
VINT CMPTS
gooooo:
VCMPTS.cond.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)
VCMPTS.cond.vs rd, 1s, rt (scalar0(s0) = 1, sync(s) = 0)
VCMPTS.cond.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VCMPTS.cond.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)
ggd :
if VGPR[rs] cond VGPR|rt] then
SGPR[rd] «+ 1
else
SGPR[rd] + 0
endif
ggd :
Vector Integer Exception :
og :

00000000000 0ODOO0O0D0OD 1ihit0ODOO0O0OO0DOO0O0O0ODOO0ODOODOOOsod 1
0000 VGPR]0000000000000 (SGPREt)) 000000000 0syncD 100
00000000000000000 (cond) 00 Oeq(=)0gt(>)01t(<)0ne(#)01le(<)0 ge(>)

ooooboooao
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VCMPUTS Vector Compare Unsigned to Scalar Register
gooood VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0
011110 rs rt rd | cond [so]s| 101011 |
VINT CMPUTS
gooooo:
VCMPUTS.cond.vv rd, s, rt (scalar0(s0) = 0, sync(s)
VCMPUTS.cond.vs rd, rs, 1t (scalar0(s0) = 1, sync(s)
VCMPUTS.cond.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s)
VCMPUTS.cond.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s)

oag .

if VGPR[rs] cond VGPR|rt] then

SGPR[rd] «+ 1
else

SGPR[rd] + 0
endif

oag .

Vector Integer Exception :

oo .

0000000000000000000000 1hit00000000000000000000
s00 10000 VGPR[rt] 0000000000000 (SGPR[rt]) 000000000 0syncO
10000000000000000000 (cond) 000 eq(=)0 gt(>)01t(<)0 ne(£)0 le(<)C

ge(>)0000000000
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VIRSH Vector Register Shift
gooooooobooo VECTOR (MRMTP20 0O)
31 26 25 21 20 16 15 11 10 7 6 5 0

011110 rs rt rd 0000 [s| 010100 |
VINT 0 RSH
ooooogd:
VIRSH rd, rs, rt (sync(s) = 0)
VIRSH.sy rd, rs, 1t (sync(s) = 1)
ggd :
VREG(rd][i] <~ VREG(rs][i—SREG(rt]]
ggd :
Vector Integer Exception :
og :

gbooooooooooooo«to0oo0oooobooooooboboboooooooonii
goboooobOd«ssooboboooboboboobooboobbooboooobboobobooo
obobobooobooooobooboooboobooboooooooboooooboooobooon
goboobooooboooboobonoOobn
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VIRROT Vector Register Rotation

ooooooboooooooo VECTOR (MRMTP20 0O)
31 26 25 21 20 16 15 11 10 7 6 5 0

011110 rs rt rd 0000 [s[ oto101 |

VINT 0 RROT
oooooo:

VIRROT rd, rs, rt (sync(s) = 0)

VIRROT.sy rd, rs, rt (sync(s) = 1)
ggd :

VREG](rd][i] «~ VREG(rs][(i—SREG(rt]) mod LENGTH]
ggd :

Vector Integer Exception :
oo :

ooboooooooboooboboOt0oobooboobooobooooboooboooboooonoo
oobibooooooboo«toboooobobooboobooboboboooobobobooobDog
obooboooobobooooobooboooogan
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VIRPK Vector Register Packing
oboooboooboobon VECTOR (MRMTP20 0O)
31 26 25 21 20 16 15 11109 8 7 6 5 0

011110 rs 00000 rd | 00 [si|[p][s] 010110 |
VINT 0 0 RPK
ooooogd:

VIRPK rd, rs sync(s) = 0, high(h) = 0, byte(b) = 0)
VIRPK.sy rd, rs sync(s) = 1, high(h) = 0, byte(b) = 0)
VIRPK.b rd, rs nc(s) = 0, high(h) = 0, byte(b) = 1)
VIRPK.b.sy rd, rs nc(s) = 1, high(h) = 0, byte(b) = 1)
VIRPK.h rd, rs c(s) = 0, high(h) = 1, byte(b) = 0)
VIRPK h.sy rd, rs c(s) = 1, high(h) = 1, byte(b) = 0)
VIRPK.b.h 1d, rs sync(s) = 0, high(h) = 1, byte(b) = 1)
VIRPK.b.h.sy rd, rs sync(s) = 1, high(h) = 1, byte(b) = 1)

oo .

VREG[d][i/2] + { VREG[ts]

[
VREG[rd][i/2] « { VREG[rs]|

1]15”.0, VREG[I‘S] [i+1]15m0} (high = 0, byte = O)
i}31...167 VREG[YS][I"‘”gllG} (hlgh = 1, byte = 0)

VREG[I‘d] [1/2] — { VREG[I‘S} [1]23...167 VREG[I‘S] [1+1]23167 VREG[I‘S] [1]70, VREG[I‘S] [1+1]70}

(high = 0, byte = 1)
VREG[rd][i/2] <+ {

VREG(rs][i]51...24,

VREG]rs|[i+1]15..8} (high = 1, byte = 1)

oag .

Vector Integer Exception :

oag .

VREG(rs|[i+1]31...04,

VREG]rs][i]15.. 8,

oboboobobob0oidi+10000000i00b00bo0obobooooooooonog
ggbobbobobooooobobobobobobobooooboobobobobdsyne

glo0oo0oboobooooooooo
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VIRUPK Vector Register Unpacking
goooooooooooooo VECTOR (MRMTP20 0O)
31 26 25 21 20 16 15 11109 8 7 6 5 0
011110 rs 00000 rd [ 00 [n|b[s] o10111 |
VINT 0 0 RUPK
oooooo:
VIRUPK rd, rs (sync(s) = 0, signed(si) = 0, byte(b) = 0)
VIRUPK sy rd, rs (sync(s) = 1, signed(si) = 0, byte(b) = 0)
VIRUPK.b rd, rs (sync(s) = 0, signed(si) = 0, byte(b) = 1)
VIRUPK.b.sy rd, rs (sync(s) = 1, signed(si) = 0, byte(b) = 1)
VIRUPK s rd, rs (sync(s) = 0, signed(si) = 1, byte(b) = 0)
VIRUPK s.sy rd, rs (sync(s) = 1, signed(si) = 1, byte(b) = 0)
VIRUPK.b.s rd, rs (sync(s) = 0, signed(si) = 1, byte(b) = 1)
VIRUPK.b.s.sy rd, rs (sync(s) = 1, signed(si) = 1, byte(b) = 1)

oo .

[
rd][i*2] « sign_ext( VREG]rs][i]s1...16 ),

VREG
VREG[rd][i*2+41] « sign_ext( VREG]rs][i]15...0 ) (signed = 1, byte = 0)
VREG(rd][i*2] « { zero_ext( VREG]rs][i]31...24 ), zero_ext( VREG][rs][i]15..5)},

byte = 1)

VREG[rd][i*2] + { sign_ext( VREG(rs|[i]31..24 ), sign_ext( VREG]rs]i]15..8)},
VREG[rd][i*24+1] + { sign_ext( VREG]Irs|[i]2s...16 ), sign-ext( VREG][rs][i]7..0)} (signed = 1,
byte = 1)

oo .

Vector Integer Exception :

oo .

00000000000 i000000000 %2000 *241 00000000000000
oboobOobobooboobooboobobobooooooooboboboboooooooboo
O000OsyncO 100000000000O0O00OOC
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VIMFC

Move from Vector Integer Control Register

ooooooooo VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0
011110 rs 00000 rd 0000 [s| 110000 |
VINT 0 0 MFC
gooogde:
VIMFC rd, rs (sync(s) = 0)
VIMFC.sy rd, rs (sync(s) = 1)
ogd :
GPR[rd] + VICTRL[rs]
ogd :
ogd :
goobooooooboooooobtdtdsdodoooobooooobooooobon
U00OsyncU 100000O0DO0O0O0O0OODOO
VIMTC Move to Vector Integer Control Register

000000000 VECTOR
31 26 25 21 20 16 15 11 10 765 0
011110 rs 00000 rd 0000 [s| 110001
VINT 0 0 MTC
oooooo:
VIMTC rd, rs (sync(s) = 0)
VIMTC.sy rd, rs (sync(s) = 1)
oo :
VICTRL[rd] < GPR]rs]
oo :
ggd :

gooooooooooooOooooo«(dbObObOO0o00bDOO0O0ooDObOOoOoooboboOooooD

O00OsyncO 10000000000000OO
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VIMF'S

Move from Vector Integer Scalar Register

oooooooboooa VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0
011110 rs 00000 rd 0000 |s| 110010 |
VINT 0 0 MFS
goooono:
VIMFS rd, rs (syne(s) = 0)
VIMFS.sy rd, rs (sync(s) = 1)
oo :
GPR|[rd] + SGPR|rs]
og :
Vector Integer Exception :
oo :

gbooboobooboobtdsgbooboobboobboobbobbobbobbon

O0O0syncO 10000000000000O0O0
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VIMTS

Move to Vector Integer Scalar Register

oooooooboooa VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0
011110 rs 00000 rd 0000 [s[ 110011 ]
VINT 0 0 MTS
gooogde:
VIMTS rd, rs (sync(s) = 0)
VIMTS.sy rd, rs (sync(s) = 1)
oo :
SGPR[rd] + GPRJrs]
oo :
Vector Integer Exception :
oo :

gobooboooooboooob«[dboobbooboobooboobooooboobooboooo

O0O0syncO 1000000000000OO

O
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VIMFV Move from Vector Integer Vector Register
oboooboooboobon VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011110 rs rt rd 0000 [s[ 110100 |

VINT 0 MFV
gooogde:

VIMFV rd, rs, rt (sync(s) = 0)

VIMFV.sy rd, rs, rt (sync(s) = 1)
oo :

SGPR[rd] < VGPR|rs][rt]
oo :

Vector Integer Exception :

oo .

gbobooboboobobbodsb00obobooboboboboobo tbo0oobon
oobOoboobooboobOdbOsynch 1000000000O0O0O0DOO
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VIMTV Move to Vector Integer Vector Register
oboooboooboobon VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011110 rs rt rd 0000 [s[ 110101 |

VINT 0 MTV
gooogde:

VIMTYV 1d, rs, rt (sync(s) = 0)

VIMTV.sy rd, rs, rt (sync(s) = 1)
oo :

VGPR[rd][rt] + SGPR[rs]
oo :

Vector Integer Exception :

oo .

ooboobooboooboobo«dbooboobobooobooobooobog etcobboboO
oobOoboobooboobOdbOsynch 1000000000O0O0O0DOO
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VIMTM Move to Vector Integer Mask Register
gooooooooooooooo VECTOR
31 26 25 21 20 98765 0

011110 rs 000000000000 [si[so]s] o110 |

VINT 0 MTM
goooono:

VIMTM.lo rs (scalarO(s0) = 1, scalarl(sl) = 0, sync(s) = 0)

VIMTM.hi rs (scalar0(s0) = 0, scalarl(sl) = 1, sync(s) = 0)

VIMTM.lo.sy rs (scalar0(s0) = 1, scalarl(sl) = 0, sync(s) = 1)

VIMTM.hi.sy rs (scalar0(s0) = 0, scalarl(sl) = 1, sync(s) = 1)

oo :
VICTRL[Mask Regieter] <— SGPR]rs]
oo :

Vector Integer Exception :

oag .

oooobOoboooooobOobobobsO0oooobOooboooooobooboobooonoo
O000000s00 100000000000 DO0OO 32pit0000000s10 1000000
O000bDOo0o0 3a2pit0000000O0syncd 100000000000 OOO
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VIRSV Vector Integer Register Reserve

oooobooooooaon VECTOR

31

26 25 2120 16 15 11 10 7 6 5 0

011110 rs 00000 rd 0000 [s| 110110

VINT 0 0 RSV

gboooogd:

VIRSV rd, rs (sync(
VIRSV.sy rd, rs (sync(

©n
= =
I
— O

=

oo .

reserve_vector_register(GPR]rs])
if success_reserve_operation then
GPR[rd] + 1
else
GPR[rd] «+ 0
endif

oo .

None

oo .

0000000000000 00GPR[rs] 000000000000 OOOO0OOOODOOODOO
000 GPR[rd|0 1000000000 O00O0O0OUOOOsyncd 100000000O000O0O0O
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VIRLS Vector Integer Register Release

oooobooooooaon VECTOR

31

26 25 16 15 11 10 7 6 5 0

011110 0000000000 rd 0000 [s[ 110111

VINT 0 RLS

gboooogd:

VIRLS rd (sync(
VIRLS.sy rd (sync(

)
= =
I
— O

=

oo .

release_vector _register()

if success_release_operation then
GPR[rd] + 1

else
GPR[rd] «+ 0

endif

oo .

None

oo .

0000000000000 000000000000 GPR[rd)0 1000000000 O0OO
0000O0syncO 10000000000O000OOC
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VIDCI Vector Integer Define Compound Instruction
oooooooboooa VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011110 rs 00000 rd | o000 [s] 101110

VINT 0 0 DCI
gooogde:

VIDCI rd, rs (syne(s) = 0)

VIDClL.sy rd, rs (sync(s) = 1)
oo :

VICPD[rd] - GPR]rs]
oo :

Vector Integer Exception :

oo .

0000000000000 0000GPR[s]00000000WdO00O0O0O0OOOODOOOO
oob0obobooobOdsyncO 100000000O0O0O0DOO

VIECI Vector Integer Execute Compound Instruction

oooooooooogon VECTOR

31 26 25 21 20 16 15 11 10 6 5 0

011110 s rt rd no 101111

VINT ECI

gooooo:

VIECI rd, rs, rt, no
go :

VGPR[rd] < VGPR][rs] op VGPR|rt]
oo :

Vector Integer Exception :

oo .

ooboobooobOoboooboboobOno00OOobOOoOOObOOODOOODOODOOODOOOOO
oo
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VILW Vector Integer Load Word
ogoooogoooa VECTOR
31 26 25 21 20 16 15 7 6 5 0

011110 base rt 000000000 [s] 111010

VINT 0 LW
gooogde:

VILW rt, base (sync(s) = 0)

VILW.sy rt, base (sync(s) = 1)
oo :

VGPRIrt] + MEM.WORD|GPR|base]]
oo :

Vector Integer Exception :
D-TLB No Entry Matched :
D-TLB Protection Error :

Data Address Miss Align (Load) :

oo .

gbggbgobobboboobodabdadbsynctd 10000000000OO00O0O0O
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VISW

Vector Integer Store Word

000000000 VECTOR
31 26 25 21 20 16 15 765 0
011110 base rt 000000000 [s] 111110
VINT 0 SW
0ooooo:
VISW rt, base (sync(s) = 0)
VISW.sy rt, base (sync(s) = 1)

oo :
MEM.WORD|GPR|base]] + VGPR]rt]
og :

Vector Integer Exception :
D-TLB No Entry Matched :
D-TLB Protection Error :

Data Address Miss Align (Store) :

oo .

gbogbgobobboaobboabodbddsynch 100000000000O0O00OO
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VADDQB Vector Add Quad Byte
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

111110 | rs rt rd [o]s2]o]sol s| 100000 |

VINT.QB 0 0 ADD

gooooo:
VADD.QB.vv rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VADD.QB.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VADD.QB.vv.108 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VADD.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VADD.QB.vs.lo8 rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VADD.QB.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VADD.QB.vv.lo8.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VADD.QB.vs.108.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .

VGPR[rd] < VGPR[rs] + VGPR|rt]

oag .

Vector Integer Exception :

oo .

8bitx 40000000s00 10000 VGPR[rt] 0000000000000 (SGPR[rt]) O
000000000s20 10000 VGPR[rt] 000 8bit 000000000 0syncd 100

ooooboooooao



260 030 0O0O0o4ao

VSUBQB Vector Subtract Quad Byte
goooon VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

111110 | rs rt rd [o]s2]s1|so] s| 100010 ]

VINT.QB 0 SUB

gooogde:

VSUB.QB.vv rd, s, rt ( (s0) = (s1) (s2) (s) =0)
VSUB.QB.vs rd, rs, rt ( (s0) = (s1) (s2) (s) =0)
VSUB.QB.sv rd, 15, t ( (s0) = (s1) (s2) (s) =0)
VSUB.QB.vv.10o8 rd, ts, rt ( (s0) = (s1) (s2) (s) =0)
VSUB.QB.vv.sy rd, rs, rt ( (s0) = (s1) (s2) (s) =1)
VSUB.QB.vs.lo8 rd, rs, rt (scalar0(s0) = 1, scalarl(sl) =0, scalar2(s2) = 1, sync(s) = 0)
( (s0) = (s1) (s2) (s) =0)
( (s0) = (s1) (s2) (s)=1)
( (s0) = (s1) (s2) (s)=1)
( (s0) = (s1) (s2) (s)=1)
(s (s0) = (s1) (s2) (s)=1)

scalar0(s0) = 0, scalarl(sl) =0, scalar2

scalar0(s0) = 1, scalarl(sl) =0, scalar2

scalar0(s0) = 0, scalarl(sl) =1, scalar2

scalarO(s0) = 0, scalarl(sl) =0, scalar2

scalar0(s0) = 0, scalarl(sl) =0, scalar2

VSUB.QB.sv.lo8 rd, rs, rt
VSUB.QB.vs.sy rd, 1s, rt
VSUB.QB.sv.sy rd, rs, 1t
VSUB.QB.vs.lo8.sy rd, rs, rt
VSUB.QB.sv.lo8.sy rd, rs, rt

scalar0(s0) = 0, scalarl(sl) =1, scalar2

scalarO(s0) = 1, scalarl(sl 0, scalar2

scalar0(s0) = 0, scalarl(sl 1, scalar2

scalar0O(s0) = 1, scalarl(sl

0, scalar2
=1,

calar0(s0) = 0, scalarl(sl scalar2

ao :
VGPR[rd] < VGPR][rs] - VGPR]rt]
ao :

Vector Integer Exception :

og .

8bitx 40000000s00 10000 VGPR[rt)] 0000000000000 (SGPR[rt]) O
00000000O0s1010000 VGPRs] 1000000000000 (SGPR[rs]) 0000
000000s20 10000 VGPR[rt) 000 8bit 00000000 00syncd 100000
000000000
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VMULTQB Vector Multiply Quad Byte
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
111110 | rs | rt rd [o]s2]o]sol s| ~ o11000 ]
VINT.QB 0 0 MULT
goooono:
VMULT.QB.vv rd, rs, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMULT.QB.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMULT.QB.vv.108 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMULT.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMULT.QB.vs.108 rd, rs, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMULT.QB.vs.108 rd, s, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VMULT.QB.vv.108.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMULT.QB.vs.108.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)
go :
VGPR[rd] + VGPR|rs] x VGPR|rt]
oo :
Vector Integer Exception :
og :

8 bitx 4 000000000O0O0Os00 10000 VGPR[et)] DO0OODOOOOOOOOO
(SGPR[rt])) O0ODOO0OOO0O0OO0O0O0Os20 10000 VGPR[rt] OO0 8 bit DOODDOOOOO
UOOsyncO 1000000000O000OOCO



262 030 00000
VMULTUQB Vector Multiply Unsigned
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
111110 | rs | rt rd [o]s2[o]s0]s]  o11001 |
VINT.QB MULTU
goooono:
VMULTU.QB.vv rd, rs, 1t (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMULTU.QB.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMULTU.QB.vv.108 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMULTU.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMULTU.QB.vs.108 rd, rs, 1t (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMULTU.QB.vs.sy rd, 1s, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VMULTU.QB.vv.108.sy rd, s, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMULTU.QB.vs.1o8.sy rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)
go :
VGPR[rd] < VGPR[rs] x VGPR|rt]
oo :
Vector Integer Exception :
og :

8 bitx 4 000000000O0O0Os00 10000 VGPR[et)] DO0OODOOOOOOOOO
(SGPR[rt])) O0ODOO0OOO0O0OO0O0O0Os20 10000 VGPR[rt] OO0 8 bit DOODDOOOOO

UOOsyncO 1000000000O000OOCO
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VMULTHQB Vector Multiply Quad Byte on High Bit
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

111110 | rs | rd [o]s2]o]sol s| 010000 |

VINT.QB 0 0 MULTH

gooooo:
VMULTH.QB.vv rd, rs, 1t (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMULTH.QB.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMULTH.QB.vv.108 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMULTH.QB.vv.sy rd, rs, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMULTH.QB.vs.108 rd, rs, 1t (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMULTH.QB.vs.sy rd, 1s, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VMULTH.QB.vv.108.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMULTH.QB.vs.108.sy rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .

VGPR[rd] + VGPR[rs] x VGPRIrt]

oag .

Vector Integer Exception :

oo .

8bitx 20000000O0O0O0O8LItOITIDIOOOOTDODO bit(16-8bit) O VGPR[rd] DT OO

O000s00 10000 VGPRrt) DOODO0OOOOOODOOO (SGPR[et]) D0DO0ODOOOOO

20 10000 VGPR[rt) 00O 8bit 0D 0UO0OOO0OOOsyncd 100000000000

oo
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VMULTUHQB Vector Multiply Unsigned Quad Byte on High Bit

gooooo VECTOR

31 26 25 21 20 16 15 11109 8 7 6 5 0
111110 | rs | rt | rd [o]s2]o]so] s| 010001 ]

VINT.QB 0 0 MULTUH

gooooo:
VMULTUH.QB.vv rd, rs, 1t (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMULTUH.QB.vs rd, 1s, 1t (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMULTUH.QB.vv.108 rd, s, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMULTUH.QB.vv.sy rd, rs, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMULTUH.QB.vs.108 rd, rs, 1t (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMULTUH.QB.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VMULTUH.QB.vv.l0o8.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMULTUH.QB.vs.lo8.sy rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .

VGPR[rd] + VGPR[rs] x VGPRIrt]

oag .

Vector Integer Exception :

oo .

8bitx 400000000 0TOO8’ItIOOODIDDODOD bit(16-8bit) O VGPR[rd] DT OO
O00s00 10000 VGPRrt) DOOO0OOOOOODOOO (SGPR[et)) D0DOOODOOOOO
20 10000 VGPR[rt) 00O 8bit 0D 0UO0OOO0OOOsyncd 100000000000

oo
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VMADDQB Vector Multiply and Add Quad Byte
oooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

111110 | rs | rt rd [o]s2[o]s0o]s] 100001 |
VINT.QB 0 0 MADD
gooooo:
VMADD.QB.vv rd, rs, 1t (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMADD.QB.vs rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMADD.QB.vv.108 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMADD.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMADD.QB.vs.108 rd, rs, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMADD.QB.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VMADD.QB.vv.108.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMADD.QB.vs.108.sy rd, s, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

go :
VGPR[rd] + VGPR][rs] x VGPR[rt] + VGPR[rd]

oo :
Vector Integer Exception :

og :

8bitx 4000000000s00 10000 VGPR[rt] 0000000000000 (SGPR]rt])
0000000000s20 10000 VGPR[rt] 000 8bit 0000000000syncO 10

oobooboooobooon
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VMSUBQB Vector Multiply and Subtract Quad Byte
oooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

111110 | rs | rt rd [o]s2]o]sol s| 100011 ]

VINT.QB 0 0 MSUB

gooooo:
VMSUB.QB.vv rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMSUB.QB.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMSUB.QB.vv.lo8 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMSUB.QB.vv.sy rd, rs, 1t (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMSUB.QB.vs.1o8 rd, rs, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMSUB.QB.vs.sy rd, 1s, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VMSUB.QB.vv.lo8.sy rd, 1s, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMSUB.QB.vs.108.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .
VGPR[rd] + VGPR][rs] x VGPR][rt] - VGPR|[rd]
oag .

Vector Integer Exception :

oo .

8bitx 4000000000s00 10000 VGPR[rt] 0000000000000 (SGPR]rt])
0000000000s20 10000 VGPR[rt] 000 8bit 0000000000syncO 10
0000000000000
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VACCQB Vector Accumulate Quad Byte
oooooao VECTOR
31 26 25 2120 16 15 11 10 6 5 0

111110 | rs rt rd 00000 001010 |

VINT.QB 0 ACC
gboooogd:

VACC.QB rd, rs (sync(s) = 0)
VACC.QB.sy rd, rs (sync(s) = 1)
oo :

SGPR[rd] < > VGPR]rs]
oo :

Vector Integer Exception :

oo .

hitx 400 00O ODOODOOOODOOOODOOOODOsyncO 100000DOO00OODOOODO
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VMACQB Vector Multiply and Accumulate Quad Byte
oooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
111110 | rs rd [os2[o]so]s|  oot011 |
VINT.QB 0 0 MAC
gooooo:
VMAC.QB.vv rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMAC.QB.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMAC.QB.vv.1o8 rd, rs, 1t (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMAC.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMAC.QB.vs.lo8 rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMAC.QB.vs.sy rd, rs, rt (scalar0(s0) = (s2) = 0, sync(s) = 1)
VMAC.QB.vv.lo8.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMAC.QB.vs.108.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)
go :
SGPR[rd] < > VGPR]rs] x VGPRIrt]
oo :
Vector Integer Exception :
og :

8bitx 4000000000 20000000000000D0O00O0O00O00O0O0Os0O 100
OO0 VGPR[rt) DD 0OOD0OOO0OOOOO (SGPRrt])) 00D 0OODOODOOs20 10000
VGPR[rt) D00 8bit OO DOUOOOOsyncd 100000000000 OOO
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VANDQB Vector And Quad Byte
ooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

111110 | rs rt rd [o]s2[o]s0o]s] 100100 |

VINT.QB 0 0 AND

goooono:
VAND.QB.vv rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VAND.QB.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VAND.QB.vv.lo8 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VAND.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VAND.QB.vs.lo8 rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VAND.QB.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VAND.QB.vv.lo8.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VAND.QB.vs.108.sy rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .

VGPR[rd] < VGPR[rs] and VGPRIrt]

oag .

Vector Integer Exception :

oo .

8bitx 400000000s00 10000 VGPR)0000000000000 (SGPR]rt])
0000000000s20 10000 VGPR[rt] 000 8bit 0000000000syncO 10

oobooboooobooon
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VORQB Vector Or
ooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
111110 | rs rt rd [o]s2[o]so]s] 100101
VINT.QB 0 0 OR
gooooo:
VOR.QB.vv rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VOR.QB.vs rd, 1s, 1t (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VOR.QB.vv.lo8 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VOR.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VOR.QB.vs.lo8 rd, rs, 1t (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VOR.QB.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VOR.QB.vv.108.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VOR.QB.vs.108.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)
go :
VGPRIrd] < VGPR[rs] or VGPR]rt)
oo :
Vector Integer Exception :
og :

8bitx 400000000s00 10000 VGPR)0000000000000 (SGPR]rt])
0000000000s20 10000 VGPR[rt] 000 8bit 0000000000syncO 10

oobooboooobooon
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VXORQB Vector Exclusive Or Quad Byte
oooooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

111110 | rs rt rd [o]s2]o]sol s| 100110 ]
VINT.QB 0 0 XOR
goooono:
VXOR.QB.vv rd, rs, 1t (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VXOR.QB.vs rd, s, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VXOR.QB.vv.lo8 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VXOR.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VXOR.QB.vs.108 rd, rs, 1t (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VXOR.QB.vs.sy rd, s, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VXOR.QB.vv.lo8.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VXOR.QB.vs.1o8.sy rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

go :
VGPR[rd] < VGPR[rs] xor VGPR]rt)

oo :
Vector Integer Exception :

og :

8 bitx 4 000000000O0O0Os00 10000 VGPR[et)] DO0OODOOOOOOOOO
(SGPR[rt])) O0ODOO0OOO0O0OO0O0O0Os20 10000 VGPR[rt] OO0 8 bit DOODDOOOOO

UOOsyncO 1000000000O000OOCO



272 030 00000
VNORQB Vector Not Or Paried HalfWord
ooooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
111110 | rs rt rd [o]s2[o]so]s] 100111
VINT.QB 0 0 NOR
goooono:
VNOR.QB.vv rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VNOR.QB.vs rd, 1s, 1t (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VNOR.QB.vv.108 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VNOR.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VNOR.QB.vs.lo8 rd, rs, 1t (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VNOR.QB.vs.sy rd, 1s, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VNOR.QB.vv.108.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VNOR.QB.vs.108.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)
go :
VGPRIrd] < VGPR[rs] nor VGPR|rt]
oo :
Vector Integer Exception :
og :

8bitx 4000000000 MOs00 10000 VGPR[rt]DOOODOUOOOOOOODOO (SGPR]rt])
0000000000s20 10000 VGPR[rt) OO0 8bitDO0DODO0OO0OOOsyncd 10

oobooboooobooon
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VSLLVQB Vector Shift Left Logical Variable Quad Byte
oooooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

111110 | rs rt rd [o]s2]o]sol s| ~ oo00100 ]

VINT.QB 0 0 SLLV

goooono:
VSLLV.QB.vv rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VSLLV.QB.vs rd, 18, 1t (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VSLLV.QB.vv.108 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VSLLV.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VSLLV.QB.vs.lo8 rd, rs, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VSLLV.QB.vs.sy rd, 1s, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VSLLV.QB.vv.lo8.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VSLLV.QB.vs.1o8.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .

VGPR[rd] + VGPR[rt] < VGPR[rs]

oag .

Vector Integer Exception :

oo .

8 bitx 4 0000 UOOOUOOsOD 10000 VGPRrs] DOOO0OODOOODOOOODO
(SGPR[rs]) DOO0ODOO0O0O0O0Os20 10000 VGPRrt] OO0 8bit DOODOOOOO
UOOsyncO 1000000000O000OOCOO
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VSRLV.QB Vector Shift Right Logical Variable Quad Byte
oooobooobgon VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

111110 | rs rt rd [o]s2[o]s0]s]  oo0110 |

VINT.QB 0 o SRLV

gooooo:
VSRLV.QB.vv rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VSRLV.QB.vs rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VSRLV.QB.vv.108 rd, rs, 1t (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VSRLV.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VSRLV.QB.vs.lo8 rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VSRLV.QB.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VSRLV.QB.vv.lo8.sy rd, s, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VSRLV.QB.vs.108.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .
VGPR[rd] + VGPR|rt] > VGPR]rs]
oag .

Vector Integer Exception :

oo .

8 bitx 4 0000 UOOOUOOsOD 10000 VGPRrs] DOOO0OODOOODOOOOO
(SGPR[rs]) DOO0ODOOO0O0O0O0Os20 10000 VGPRrt] OO0 8bit DOODOOOOO
UOOsyncO 1000000000O000OOCO



3.3. Responsive Multithreaded Processor 0 0 00O 275

VSRAV.QQB Vector Shift Right Arithmetic Variable Quad Byte
oooobooobgon VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

111110 | rs rt | rd [ofs2[o]s0]s]  oo0o111 |

VINT.QB 0 o SRAV

gooooo:
VSRAV.QB.vv rd, rs, 1t (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VSRAV.QB.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VSRAV.QB.vv.lo8 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VSRAV.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VSRAV.QB.vs.1o8 rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VSRAV.QB.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VSRAV.QB.vv.lo8.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VSRAV.QB.vs.lo8.sy rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .
VGPR[rd] + VGPR|rt] > VGPR]rs]
oag .

Vector Integer Exception :

oo .

O00000000000s00 10000 VGPR[rs|0OOOOOOOO0OOOOO (SGPR[rs)) OO
O00000000s20 10000 VGPR[rt) OO0 8bit 000000000 Osyncd 10000
oobooboooao
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VRTLVQB Vector Rotate Left Variable Quad Byte
oooooooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

11110 | rs rt rd [o]s2[o]so]s] 000000 |

VINT.QB 0 0 SRTLV

gooooo:
VRTLV.QB.vv rd, s, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VRTLV.QB.vs rd, 1s, 1t (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VRTLV.QB.vv.1o8 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VRTLV.QB.vv.sy rd, rs, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VRTLV.QB.vs.108 rd, 15, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VRTLV.QB.vs.sy rd, 1s, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VRTLV.QB.vv.lo8.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VRTLV.QB.vs.108.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .
VGPR[rd] + VGPR|rt] <<< VGPR[rs]
oag .

Vector Integer Exception :

oo .

O0000000000000s00 10000 VGPRis] DOOODOOOOOOOOO (SGPRJrs])
0000000000s20 10000 VGPR[rt) OO0 8bitDO0DODOO0ODOO0OOOOsyncd 10
oobooboooobooon
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VRTRVQB Vector Rotate Right Variable Quad Byte
oooooooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

111110 | rs rt rd [o]s2]o]sol s|  oo0010 ]
VINT.QB 0 0 SRTRV
goooono:
VRTRV.QB.vv rd, rs, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VRTRV.QB.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VRTRV.QB.vv.1o8 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VRTRV.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VRTRV.QB.vs.lo8 rd, rs, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VRTRV.QB.vs.sy rd, 1s, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VRTRV.QB.vv.lo8.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VRTRV.QB.vs.108.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

go :
VGPR[rd] + VGPR|rt] >>> VGPR|rs]

oo :
Vector Integer Exception :

og :

8bitx 40000000000 ODOOsO0 10000 VGPR[is] 0O ODOOOOOOOODO

(SGPR[rs]) DO DOODDOODOOs20 10000 VGPR[rt] D00 8bit OO ODOOOOOO
sync 100000000000000O
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VCMPQB Vector Compare
gooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

11110 | rs rt rd [ cond [s0[s] 101000

VINT.QB CMP

goooono:
VCMP.cond.QB.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)
VCMP.cond.QB.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)
VCMP.cond.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VCMP.cond.QB.vs.sy rd, 1s, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then

VGPR[rd] + 1
else

VGPRIrd] + 0
endif

oag .

Vector Integer Exception :

oo .

8bitx 400000000000 (cond) OO0 VGPRrd]O 1000 00000s00 100
OO0 VGPR[rt] 0000000000000 (SGPRIrt)) DOOO0OOO0OOOOsyncO 10000
00000000000000 (cond) 00 Oeq(=)0gt(>)01t(<)0One(#)0le(<)0ge(>) DO O

gooooao
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VSCMPQB Vector Compare
gooood VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0
11110 | rs rt rd | cond [s0]s] 001100
VINT.QB SCMP
gooogde:
VSCMP.cond.QB.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)
VSCMP.cond.QB.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)
VSCMP.cond.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VSCMP.cond.QB.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then

VGPR[rd] + 1
else

VGPRIrd] + 0
endif

oag .

Vector Integer Exception :

oo .

8bitx 4 J000000COVGPR[rt) 000 8bit 00000 OOOOOOO (cond) OO
0O VGPR[rd] 0 1000 00000s00 10000 VGPRrt) 0OODODOOOODOOOO
(SGPRt]) 000000000 Osync 0 1000000000000000000 (cond) 000
eq(=)0gt(>)0t(<)One(#)01e(<)0ge(>) 0000000000



280 030 0O0O0O000
VCMPUQB Vector Compare Unsigned Quad Byte
gooood VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0
11110 | rs [ rt rd | cond [so]s| 101001 |
VINT.QB CMPU
goooono:
VCMPU.cond.QB.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)
VCMPU.cond.QB.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)
VCMPU.cond.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VCMPU.cond.QB.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then
VGPR[rd] «+ 1

else
VGPRJrd] + 0

endif

oag .

Vector Integer Exception :

oo .

8bitx 400000000000 ODOODO (cond) D00 VGPRd]O 1000 00000Os00
10000 VGPR[rt) 0000000000000 (SGPR[rt]) 000000000 0syned 10
00000000000000000 (cond) 00 Oeq(=)0gt(>)01t(<)0ne(#)01le(<)0 ge(>)

ooooboooao
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VSCMPUQB Vector Compare Unsigned Quad Byte
gooood VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

11110 | rs [ rt rd | cond [so]s|  oo1101 |

VINT.QB SCMPU

goooono:
VSCMPU.cond.QB.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)
VSCMPU.cond.QB.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)
VSCMPU.cond.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VSCMPU.cond.QB.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then
VGPR[rd] «+ 1

else
VGPRJrd] + 0

endif

oag .

Vector Integer Exception :

oo .

8bitx 4000000000 OUOOVGPR[rt] DO 8bit0DOOODODOOOOO (cond)
000 VGPR[rd] 0 1000 00000s00 10000 VGPR[rt] OO0O0OO0O0OO00O00ODOOOO
(SGPRit]) 000000000 0syncd 1000000000000000000 (cond) 000
eq(=)0gt(>)0t(<)One(#)01e(<)0ge(>)0D0000O0O0O0ODO
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VCMPTSQB Vector Compare to Scalar Register Quad Byte
gooood VECTOR
31 26 25 21 20 16 15 11 10 8 7 6 5 0

11110 | rs [ rt rd | cond [so][s] 101010 |

VINT.QB CMPTS

gooooo:
VCMPTS.cond.QB.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)
VCMPTS.cond.QB.vs rd, s, rt (scalar0(s0) = 1, sync(s) = 0)
VCMPTS.cond.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VCMPTS.cond.QB.vs.sy rd, s, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then
SGPR[rd] «+ 1

else
SGPR[rd] < 0

endif

oag .

Vector Integer Exception :

oo .

8bitx 4000000000000000000 kit 00000000000000000000
s00 10000 VGPR[rt) 0000000000000 (SGPR[rt]) 00000000 00syne
01000000000000000000 (cond) 00 0eq(=)0 gt(>)016(<)0 ne(#)0 le(<)0
ge(>)0000000000
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VSCMPTSQB Vector Compare Quad Byte to Scalar Register

gooooo VECTOR
31 26 25 21 20 16 15 11 10 8 7 6 5 0
| IS | rt rd | cond |50| s | 001110 ‘
VINT.QB SCMPTS
gooooo:
VSCMPTS.cond.QB.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)
VSCMPTS.cond.QB.vs rd, 1s, rt (scalar0(s0) = 1, sync(s) = 0)
VSCMPTS.cond.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VSCMPTS.cond.QB.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then
SGPR[rd] «+ 1

else
SGPR[rd] < 0

endif

oag .

Vector Integer Exception :

oo .

8bit x4ODODOODOUOOOVGPR[rt] DODO 8bit 00D DOOOODOOOOOOOOOODO
1bit 00000000000 000000000s00 10000 VGPR[et)] DOODOOOOO
00000 (SGPR[rt])) 0000000 O0O0OsyneD 1000000000000 OOO0OOO
(cond) OO Oeq(=)0gt(>)0It(<)0One(#)01le(<)0ge(>) 0000000000
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VCMPUTS.QBVector Compare Unsigned Quad Byte to Scalar Register

gooood VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0
11110 | rs [ rt rd | cond [so]s| 101011 |
VINT.QB CMPUTS
gooooo:
VCMPUTS.cond.QB.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)
VCMPUTS.cond.QB.vs rd, s, rt (scalar0(s0) = 1, sync(s) = 0)
VCMPUTS.cond.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VCMPUTS.cond.QB.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then
SGPR[rd] «+ 1

else
SGPR[rd] < 0

endif

oag .

Vector Integer Exception :

oo .

8bhitx 40 000000000000000000000 1kit000000000000000
00000s00 10000 VGPRt) 0000000000000 (SGPRt)) 00000000
OO0sync0 1000000000000000000 (cond) 00 Deq(=)0gt(>)016(<)0ne(£)0
le(<)ge(>) 0000000000
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VSCMPUTS.QBVector Compare Unsigned Quad Byte to Scalar Register

oooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0
11110 | rs [ rt rd | cond [so]s| o011 |
VINT.QB SCMPUTS
gooooo:
VSCMPUTS.cond.QB.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)
VSCMPUTS.cond.QB.vs rd, 1s, rt (scalar0(s0) = 1, sync(s) = 0)
VSCMPUTS.cond.QB.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VSCMPUTS.cond.QB.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then
SGPR[rd] «+ 1

else
SGPR[rd] < 0

endif

oag .

Vector Integer Exception :

oo .

8bhitx 40000000000 OUOVGPRrt) OO0 8bitOODODODOODOOUOOOOOOODO
000 1bit00000000000000000000s00 10000 VGPRrt)ODOOOO
0000000 (SGPR[rt) OO0DO0OO0OUOOOsyncd 1000000000000 0OOOO
00 (cond) 00 Oeq(=)0gt(>)01t(<)One(#)01e(<)0ge(>)00000000O0O0O
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VADD.PH Vector Add Paired HalfWord
oooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

110110 rs rt rd [o]s2]o]so[s] 100000

VINT.PH 0 0 ADD

oooooo:
VADD.PH.vv rd, rs, 1t (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VADD.PH.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VADD.PH.vv.l0o16 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VADD.PH.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VADD.PH.vs.1016 rd, rs, 1t (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VADD.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VADD.PH.lo16.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VADD.PH.vs.lol6.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

go :
VGPR[rd] < VGPR[rs] + VGPR|rt]
oo :

Vector Integer Exception :

oo .

16bitx 2000000000 10000 VGPR[rt]0000000000000 (SGPRrt]) O
000000000s20 10000 VGPR[rt] 000 16bit 0000000000syncd 100
000000000000
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VSUBPH Vector Subtract Paired HalfWord
goooon VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

110110 rs rt rd [0]s2]s1]so[s] 100010

VINT.PH 0 SUB

0O00D000:

VSUB.PH.vv rd, ts, 1t ( (s0) = (s1) (s2) (s) =0)
VSUB.PH.vs rd, rs, rt ( (s0) = (s1) (s2) (s) =0)
VSUB.PH.sv rd, rs, rt ( (s0) = (s1) (s2) (s) =0)
VSUB.PH.vv.l016 rd, rs, rt ( (s0) = (s1) (s2) (s) =0)
VSUB.PH.sy rd, rs, 1t ( (s0) = (s1) (s2) (s)=1)
VSUB.PH.vs.l016 rd, rs, rt (scalar0(s0) = 1, scalarl(sl) =0, scalar2(s2) = 1, sync(s) = 0)
( (s0) = (s1) (s2) (s) =0)
( (s0) = (s1) (s2) (s)=1)
( (s0) = (s1) (s2) (s)=1)
( (s0) = (s1) (s2) (s)=1)
(s (s0) = (s1) (s2) (s)=1)

scalar0(s0) = 0, scalarl(sl) =0, scalar2

scalar0(s0) = 1, scalarl(sl) =0, scalar2

scalar0(s0) = 0, scalarl(sl) =1, scalar2

scalarO(s0) = 0, scalarl(sl) =0, scalar2

scalar0(s0) = 0, scalarl(sl) =0, scalar2

VSUB.PH.sv.lo16 rd, rs, rt
VSUB.PH.vs.sy rd, rs, 1t
VSUB.PH.sv.sy rd, s, rt
VSUB.PH.vs.lo16.sy rd, rs, rt
VSUB.PH.sv.lo16.sy rd, rs, rt

scalar0(s0) = 0, scalarl(sl) =1, scalar2

scalarO(s0) = 1, scalarl(sl 0, scalar2

scalar0(s0) = 0, scalarl(sl 1, scalar2

scalar0O(s0) = 1, scalarl(sl

0, scalar2
=1,

calar0(s0) = 0, scalarl(sl scalar2

ao :
VGPR[rd] < VGPR][rs] - VGPR]rt]
ao :

Vector Integer Exception :

og .

16bitx 20000000s00 10000 VGPR[rt)0000000000000 (SGPRrt]) O
00000000O0s1010000 VGPRs] 1000000000000 (SGPR[rs]) 0000
000000s20 10000 VGPR[rt] 000 16bit 0000000000syncd 100000
000000000
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VMULT.PH Vector Multiply Paired HalfWord
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

110110 rs rt rd [o]s2]o]so[s] 011000

VINT.PH 0 0 MULT

goooono:
VMULT.PH.vv rd, 1s, 1t (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMULT.PH.vs rd, s, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMULT.PH.vv.lo16 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMULT.PH.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMULT.PH.vs.1016 rd, rs, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMULT.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VMULT.PH.lol16.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMULT.PH.vs.lo16.sy rd, 1s, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .
VGPR[rd] + VGPR|rs] x VGPR|rt]
oag .

Vector Integer Exception :

oo .

16 bitx 2 00000000000s00 10000 VGPR[rt] 00O OOOOOOOOOO
(SGPR[rt) DD 0O0UDOOO0ODOOs20 10000 VGPR[rt] OODO 16bit 0000000000
sync 100000000000000O
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VMULTU.PH Vector Multiply Unsigned
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

110110 rs rt rd [o]s2]o]sol s| ~ o11001 ]

VINT.PH MULTU

goooono:
VMULTU.PH.vv rd, 1s, 1t (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMULTU.PH.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMULTU.PH.vv.lol6 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMULTU.PH.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMULTU.PH.vs.10o16 rd, rs, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMULTU.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VMULTU.PH.vv.lol6.sy rd, s, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMULTU.PH.vs.lo16.sy rd, 1s, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .

VGPR[rd] + VGPR[rs] x VGPRIrt]

oag .

Vector Integer Exception :

oo .

16 bitx 2 00000000000s00 10000 VGPR[rt] 00O OOOOOOOOOO

(SGPR[rt) DD 0O0UDOOO0ODOOs20 10000 VGPR[rt] OODO 16bit 0000000000

sync 100000000000000O
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VMULTH.PH Vector Multiply Paired HalfWord on High Bit
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
110110 rs rt rd [o]s2]o]sol s| 010000 |
VINT.PH 0 0 MULRH
gooooo:
VMULTH.PH.vv rd, 1s, 1t (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMULTH.PH.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMULTH.PH.vv.lol6 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMULTH.PH.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMULTH.PH.vs.10o16 rd, rs, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMULTH.PH.vs.sy rd, rs, rt (scalar0(s0) = (s2) = 0, sync(s) = 1)
VMULTH.PH.vv.lo16.sy rd, s, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMULTH.PH.vs.lo16.sy rd, 1s, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)
go :
VGPRIrd] < VGPR[rs] x VGPR|rt]
oo :
Vector Integer Exception :
og :

16bitx 20000000000016bit0000000O0O0 bit(32-16bit) O VGPR[rd] OO0
O0000s00 10000 VGPR[rt] D0OO0DO0O0ODO0OOO0O0ODO (SGPRrt])) DOOOOOOO
O00s20 10000 VGPR[rt)] OO0 16bit 000000000 Osyned 1000000000

googono



3.3.

Responsive Multithreaded Processor 0 O O O O 291

VMULTUH.PHvector Multiply Unsigned Paired HalfWord on High Bit

gooooo VECTOR

31 26 25 21 20 16 15 11109 8 7 6 5 0
110110 rs rt | rd [o]s2]o]so] s| 010001 ]

VINT.PH 0 0 MULTUH

gooooo:
VMULTUH.PH.vv rd, 1s, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMULTUH.PH.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMULTUH.PH.vv.lo16 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMULTUH.PH.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMULTUH.PH.vs.10o16 rd, rs, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMULTUH.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VMULTUH.PH.vv.lol6.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMULTUH.PH.vs.lo16.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .

VGPR[rd] + VGPR[rs] x VGPRIrt]

oag .

Vector Integer Exception :

oo .

16bitx 20000000000016bit000000000O bit(32-16bit) O VGPR[rd] OO O
O0000s00 10000 VGPR[rt] D0OO0DO0O0DO0OOO0O0ODO (SGPRrt])) DOOOOOOO
O00s20 10000 VGPR[rt)] OO0 16bit 000000000 OsyneD 1000000000
googono



292 030 00000
VMADD.PH Vector Multiply and Add Paired HalfWord
oooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
110110 rs rt rd [o]s2]o]so[ s| 100001
VINT.PH 0 0 MADD
gooooo:
VMADD.PH.vv rd, rs, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMADD.PH.vs rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMADD.PH.vv.lo16 rd, s, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMADD.PH.vv.sy rd, rs, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMADD.PH.vs.lo16 rd, rs, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMADD.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VMADD.PH.vv.lol6.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMADD.PH.vs.lo16.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .

VGPR[rd] + VGPR[rs] x VGPR[rt] + VGPR[rd]

oag .

Vector Integer Exception :

oo .

16bitx 2000000000s00 10000 VGPR[rt]OODOODDOOOOOOOOO (SGPR|rt])
0000000000s20 10000 VGPR[rt] OODO 16bit 000000000 OsyncO 10
oobooboooobooon



3.3. Responsive Multithreaded Processor 0 0 00O
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VMSUB.PH Vector Multiply and Subtract Paired HalfWord
oooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

110110 rs rt rd [o]s2[o]s0o]s] 100011

VINT.PH 0 0 MSUB

gooooo:
VMSUB.PH.vv rd, rs, 1t (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMSUB.PH.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMSUB.PH.vv.1016 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMSUB.PH.vv.sy rd, rs, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMSUB.PH.vs.1016 rd, rs, 1t (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMSUB.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VMSUB.PH.vv.lo16.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMSUB.PH.vs.lo16.sy rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .

VGPR[rd] + VGPR[rs| x VGPR[rt] - VGPR[rd]

oag .

Vector Integer Exception :

oo .

16bitx 2000000000s00 10000 VGPR[rt]OODOODDOOOOOOOOO (SGPR|rt])
0000000000s20 10000 VGPR[rt] OODO 16bit 000000000 OsyncO 10
oobooboooobooon



294

030 0O0O0o4ao

VACCPH Vector Accumulate Paired HalfWord

oooooo VECTOR

31

26 25 21 20 16 15 11 10 6 5 0

110110 s rt rd 00000 001010

VINT.PH 0 ACC

gboooogd:

VACC.PH rd, rs (syne(
VACC.PH.sy rd, rs (sync(

)
= =
I
— O

=

oo .

SGPR[rd] < > VGPR]rs]

oo .

Vector Integer Exception :

oo .

6bitx 20000000000000000000O00O0Osync 1000000O0000DOO
oo



3.3. Responsive Multithreaded Processor 0 0 00O 295
VMAC.PH Vector Multiply and Accumulate Paired HalfWord
oooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
110110 rs rt | rd [o]s2[osos|  oo01011
VINT.PH 0 0 MAC
gooooo:
VMAC.PH.vv rd, rs, 1t (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMAC.PH.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMAC.PH.vv.lol6 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMAC.PH.vv.sy rd, rs, 1t (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMAC.PH.vs.1016 rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMAC.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VMAC.PH.vv.lo16.sy rd, s, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMAC.PH.vs.lol6.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)
go :
SGPR[rd] < > VGPR]rs] x VGPRIrt]
oo :
Vector Integer Exception :
og :

16bitx 2000000000200000000000000000000000s00 100
OO0 VGPR[rt) DD 0OOD0OOO0OOOOO (SGPRrt])) 00D 0OODOODOOs20 10000
VGPR[rt) D00 16bit 000000000 Osyncd 100000000000O0O0



296 030 00000
VAND.PH Vector And Paired HalfWord
OoooDooOo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
110110 rs rt rd [o]s2]o]so[s] 100100
VINT.PH 0 0 AND
oooooo:
VAND.PH.vv rd, rs, 1t (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VAND.PH.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VAND.PH.vv.lo16 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VAND.PH.vv.sy rd, s, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VAND.PH.vs.1016 rd, rs, 1t (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VAND.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VAND.PH.vv.lol6.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VAND.PH.vs.lo16.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)
go :
VGPR[rd] < VGPR[rs] and VGPRIrt]
oo :
Vector Integer Exception :
og :

16 bitx 20000000000 10000 VGPRt] 0000000000000 (SGPR[rt])
0000000000s20 10000 VGPR[rt] 000 16bit 000000000 0syncd 10

oobooboooobooon



3.3. Responsive Multithreaded Processor 0 0 00O
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VOR.PH Vector Or
ooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

110110 rs rt rd [o]s2[o]so]s] 100101

VINT.PH 0 0 OR

gooooo:
VOR.PH.vv rd, rs, 1t (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VOR.PH.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VOR.PH.vv.1016 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VOR.PH.vv.sy rd, rs, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VOR.PH.vs.1016 rd, rs, 1t (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VOR.PH.vs.sy rd, 1s, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VOR.PH.vv.lo16.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VOR.PH.vs.lo16.sy rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .

VGPRIrd] < VGPR[rs] or VGPR]rt)

oag .

Vector Integer Exception :

oo .

16 bitx 20000000000 10000 VGPRt] 0000000000000 (SGPR[rt])
0000000000s20 10000 VGPR[rt] 000 16bit 000000000 0syncd 10

oobooboooobooon



298 030 00000
VXOR.PH Vector Exclusive Or Paired HalfWord
oooooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
110110 rs rt rd [o]s2]o]so[s] 100110
VINT.PH 0 0 XOR
goooono:
VXOR.PH.vv rd, 1s, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VXOR.PH.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VXOR.PH.vv.1016 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VXOR.PH.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VXOR.PH.vs.1016 rd, 1s, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VXOR.PH.vs.sy rd, 1s, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VXOR.PH.vv.lol6.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VXOR.PH.vs.lol6.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)
go :
VGPR[rd] < VGPR[rs] xor VGPR]rt)
oo :
Vector Integer Exception :
og :

16 bitx 2 00000000000s00 10000 VGPR[rt] 00O OOOOOOOOOO
(SGPR[rt) DD 0O0UDOOO0ODOOs20 10000 VGPR[rt] OODO 16bit 0000000000
sync 100000000000000O



3.3. Responsive Multithreaded Processor 0 0 00O

299

VNOR.PH Vector Not Or Paried HalfWord
ooooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

110110 rs rt rd [o]s2[o]so]s] 100111
VINT.PH 0 0 NOR
goooono:
VNOR.PH.vv rd, rs, 1t (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VNOR.PH.vs 1d, s, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VNOR.PH.vv.l0o16 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VNOR.PH.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VNOR.PH.vs.lo16 rd, rs, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VNOR.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VNOR.PH.vv.lol6.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VNOR.PH.vs.lo16.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

go :
VGPRIrd] < VGPR[rs] nor VGPR|rt]

oo :
Vector Integer Exception :

og :

16bitx 2000000000000 10000 VGPR[rt|0OOO0OOOOOOOOOO (SGPRrt])
0000000000s20 10000 VGPR[rt] OO0 16bit 000000000 OsyncO 10

oobooboooobooon



300 030 00000
VSLLV.PH Vector Shift Left Logical Variable Paired HalfWord
oooooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
110110 rs rt rd [o]s2]o]so[s] 000100
VINT.PH 0 0 SLLV
goooono:
VSLLV.PH.vv rd, rs, 1t (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VSLLV.PH.vs 1d, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VSLLV.PH.vv.lo16 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VSLLV.PH.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VSLLV.PH.vs.lo16 rd, rs, 1t (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VSLLV.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VSLLV.PH.vv.lo16.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VSLLV.PH.vs.lol6.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .

VGPR[rd] + VGPR[rt] < VGPR[rs]

oag .

Vector Integer Exception :

oo .

16 bitx 2 00000000000s00 10000 VGPRrs] D0OO0OOOOOOOODOOO
(SGPR[rs]) DD O0OOUDO0OO0OO0OO0OsS20 10000 VGPR[rt] OOD 16bit 0000000000

sync 100000000000000O



3.3. Responsive Multithreaded Processor 0 0 00O
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VSRLV.PH  Vector Shift Right Logical Variable Paired HalfWord
oooooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

110110 rs rt | rd [o]s2]o]so[s]  oo0110

VINT.PH 0 0 SRLV

gooooo:
VSRLV.PH.vv rd, rs, 1t (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VSRLV.PH.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VSRLV.PH.vv.lo16 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VSRLV.PH.vv.sy rd, rs, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VSRLV.PH.vs.1016 rd, rs, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VSRLV.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VSRLV.PH.vv.lol6.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VSRLV.PH.vs.lol6.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .

VGPR[rd] + VGPR[rt] > VGPR[rs]

oag .

Vector Integer Exception :

oo .

16 bitx 2 0000000 000O0s00 10000 VGPRrs] D0O0OOOOOOOODOOO
(SGPR[rs]) DD O0OOUO0OOO0ODO0Os20 10000 VGPR[rt] OODO 16bit 0000000000

sync 100000000000000O



302 030 0O0O0o4ao

VSRAYV.PH Vector Shift Right Arithmetic Variable Paired HalfWord

oooooooooo VECTOR

31 26 25 21 20 16 15 11109 8 7 6 5 0
110110 rs rt | rd [o]s2[o]so]s]  ooo0111

VINT.PH 0 0 SRAV

gooooo:
VSRAV.PH.vv rd, rs, 1t (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VSRAV.PH.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VSRAV.PH.vv.lo16 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VSRAV.PH.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VSRAV.PH.vs.1016 rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VSRAV.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VSRAV.PH.vv.lol6.sy rd, s, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VSRAV.PH.vs.lol6.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .
VGPR[rd] + VGPR|rt] > VGPR]rs]
oag .

Vector Integer Exception :

oo .

O00000000000s00 10000 VGPR[rs|0OOOOOOOO0OOOOO (SGPR[rs)) OO
O00000000s20 10000 VGPR[rt] OO0 16bit 00000000 0OOsyncO 100
oooobooogooao



3.3. Responsive Multithreaded Processor 0 0 00O 303

VRTLV.PH Vector Rotate Left Variable Paired HalfWord
oooooooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

110110 rs rt rd [o]s2[o]so]s] 000000

VINT.PH 0 0 SRTLV

gooooo:
VRTLV.PH.vv rd, 1s, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VRTLV.PH.vs 1d, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VRTLV.PH.vv.1016 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VRTLV.PH.vv.sy rd, rs, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VRTLV.PH.vs.10o16 rd, rs, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VRTLV.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VRTLV.PH.vv.lol6.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VRTLV.PH.vs.lo16.sy rd, 1s, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .
VGPR[rd] + VGPR|rt] <<< VGPR[rs]
oag .

Vector Integer Exception :

oo .

O0000000000000s00 10000 VGPRis] DOOODOOOOOOOOO (SGPRJrs])
0000000000s20 10000 VGPR[rt] OO0 16bit 000000000 OsyncO 10
oobooboooobooon



304 030 0O0O0o4ao

VRTRV.PH Vector Rotate Right Variable Paired HalfWord
oooooooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

110110 rs rt rd [o]s2]o]so[s] 000010

VINT.PH 0 0 SRTRV

goooono:
VRTRV.PH.vv rd, rs, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VRTRV.PH.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VRTRV.PH.vv.lol6 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VRTRV.PH.vv,sy rd, 1s, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VRTRV.PH.vs.1016 rd, rs, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VRTRV.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VRTRV.PH.vv.lol6.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VRTRV.PH.vs.lol6.sy rd, 1s, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .
VGPR[rd] + VGPR|rt] >>> VGPR|rs]
oag .

Vector Integer Exception :

oo .

O0000000000000s00 10000 VGPRis] DOOODOOOOOOOOO (SGPRJrs])
0000000000s20 10000 VGPR[rt] OODO 16bit 000000000 OsyncO 10
oobooboooobooon



3.3. Responsive Multithreaded Processor 0 0 00O 305
VCMP.PH Vector Compare

gooood VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

110110 rs rt rd [ cond [s0[s] 101000

VINT.PH CMP

gooogde:

VCMP.cond.PH.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)

VCMP.cond.PH.vs rd, s, rt (scalar0(s0) = 1, sync(s) = 0)

VCMP.cond.PH.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)

VCMP.cond.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)
ggd :

if VGPR[rs] cond VGPR|rt] then

VGPR[rd] + 1
else
VGPRIrd] + 0

endif
ggd :

Vector Integer Exception :
oo :

16bitx 200000000000 (cond) D00 VGPRrd] O 1000 00000s00 100
00 VGPRt] 0000000000000 (SGPREt)) 000000000 0syncd 1000
00000000000 00000 (cond) 00 Oeq(=)0gt(>)01t(<)0ne(#)01e(<)0ge(>) O

oooobooog



306

030 0O0O0o4ao

VSCMP.PH Vector Compare
gooood VECTOR
31 26 25 21 20 16 15 0

rs rt rd | cond [s0]s] 001100

VINT.PH SCMP

goooono:
VSCMP.cond.PH.vv rd, rs, rt (s0) = 0, sync(s) = 0)
VSCMP.cond.PH.vs rd, 1s, rt (s0) = 1, sync(s) = 0)
VSCMP.cond.PH.vv.sy rd, rs, rt (s0) = 0, sync(s) = 1)
VSCMP.cond.PH.vs.sy rd, rs, rt (s0) =1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then

VGPR[rd] + 1
else

VGPRIrd] + 0
endif

oag .

Vector Integer Exception :

oo .

16 bitx 2000000000VGPR[rt] 000 16bit 000000000000 (cond) OO
0 VGPRd] 0 1000 00000s00 10000 VGPR[rt] 0000000000000
(SGPR[rt)) 000000000 Osyncd 10000000000000000000 (cond) O

O0eq(=)0gt(>)01t(<)0ne(#)01e(<)0ge(>) 0000000000
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VCMPU.PH Vector Compare Unsigned Paired HalfWord
gooood VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0
110110 rs rt rd | cond [so[s] 101001
VINT.PH CMPU
goooono:
VCMPU.cond.PH.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)
VCMPU.cond.PH.vs rd, s, rt (scalar0(s0) = 1, sync(s) = 0)
VCMPU.cond.PH.vv.sy rd, rs, 1t (scalar0(s0) = 0, sync(s) = 1)
VCMPU.cond.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then

VGPR[rd] + 1
else

VGPRIrd] + 0
endif

oag .

Vector Integer Exception :

oo .

16 bitx 2000000000000000 (cond) 000 VGPR[rd] 0 1000 00000s0
010000 VGPR[rt) 0000000000000 (SGPR[rt)) 0000000000syncO
10000000000000000000 (cond) 000 eq(=)0 gt(>)01t(<)0 ne(£)0 le(<)C
ge(>)0000000000
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VSCMPU.PH Vector Compare Unsigned Paired HalfWord
gooood VECTOR
31 26 25 21 20 16 15 11 10 8 7 6 5 0

110110 rs rt rd | cond [s0]s]  oo1101

VINT.PH SCMPU

goooono:
VSCMPU.cond.PH.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)
VSCMPU.cond.PH.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)
VSCMPU.cond.PH.vv.sy rd, 1s, rt (scalar0(s0) = 0, sync(s) = 1)
VSCMPU.cond.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then
VGPR[rd] «+ 1

else
VGRP[rd] + 0

endif

oag .

Vector Integer Exception :

oo .

16bitx 20000000000000VGPR[rt] 000 16bit 000000000000 (cond)
000 VGPR[rd]0 1000 00000s00 10000 VGPRrt)OOODOODOOOODOOOO
(SGPRt]) 000000000 0syncd 10000000000000000000 (cond) O
O0eq(=)0gt(>)01t(<)0ne(#)01e(<)0ge(>) 0000000000
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VCMPTS.PH vector Compare to Scalar Register Paired HalfWord

gooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0
110110 rs rt rd [ cond [so[s] 101010
VINT.PH CMPTS
gooooo:
VCMPTS.cond.PH.vv rd, 1s, 1t (scalar0(s0) = 0, sync(s) = 0)
VCMPTS.cond.PH.vs rd, 1s, 1t (scalar0(s0) = 1, sync(s) = 0)
VCMPTS.cond.PH.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VCMPTS.cond.PH.vs.sy rd, 1s, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then

SGPR[rd] «+ 1
else

SGPR[rd] + 0
endif

oag .

Vector Integer Exception :

oo .

16bitx 2000000000000000000 1hit00000000000000000
000s00 10000 VGPR[rt] 0000000000000 (SGPR[rt)) 0000000000
sync] 10000000000000000000 (cond) 000 eq(=)0 gt(>)0 16(<)0 ne(£)0
le(<)0ge(>) 0000000000
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VSCMPTS.PHvector Compare Paired HalfWord to Scalar Register

oooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0
110110 rs rt rd | cond [s0]s]  oo1110 |
VINT.PH SCMPTS
gooooo:
VSCMPTS.cond.PH.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)
VSCMPTS.cond.PH.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)
VSCMPTS.cond.PH.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VSCMPTS.cond.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then

SGPR[rd] «+ 1
else

SGPR[rd] + 0
endif

oag .

Vector Integer Exception :

oo .

6bitx 2000000000VGPR[rt)] 00O 16bit 000000000000 O0O0OOOO
Obit00000000000000000000s00 10000 VGPR[rt)OOOOOOOO
00000 (SGPR[rt)) 00DD0OOODO0OOO0OOsyneD 1000000000000 OOO0OOO
O (cond) OO0 Oeq(=)0gt(>)0It(<)0One(#)01le(<)0ge(>) 0000000000
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VCMPUTS.PHvector Compare Unsigned Paired HalfWord to Scalar Register

gooood VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0
110110 rs rt | rd | cond [so]s| 101011 |
VINT.PH CMPUTS
gooooo:
VCMPUTS.cond.PH.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)
VCMPUTS.cond.PH.vs rd, 1s, rt (scalar0(s0) = 1, sync(s) = 0)
VCMPUTS.cond.PH.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VCMPUTS.cond.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then
SGPR[rd] «+ 1

else
SGPR[rd] < 0

endif

oag .

Vector Integer Exception :

oo .

16bitx 20000000000000000C0O0O0O0ODO0O 1bitO0O000D0O0OOCOOO00O0DOODO
O00000s00 10000 VGPRrt) 0DDOODOOO0OUOOOD (SGPR[et)) DODOOOO
000Osyncd 10000000000000000000 (cond) 00 Deq(=)0gt(>)016(<)0
ne(#)0le(<)0Oge(>) 0000000000
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VSCMPUTS.PHvector Compare Unsigned Paired HalfWord to Scalar Register

oooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0
110110 rs rt | rd | cond [so]s| o011 |
VINT.PH SCMPUTS
gooooo:
VSCMPUTS.cond.PH.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)
VSCMPUTS.cond.PH.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)
VSCMPUTS.cond.PH.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VSCMPUTS.cond.PH.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VGPR[rs] cond VGPR|rt] then
SGPR[rd] «+ 1

else
SGPR[rd] < 0

endif

oag .

Vector Integer Exception :

oo .

6bitx 20000000000000OVGPR[rt)]000 16bit 0000000000 0OOOO
00000 bt 00000000000000000000s00 10000 VGPR[rt]ODOOO
000000000 (SGPRrt])) 00000000 OOsyncd 100000000000 OOOO
0000 (cond) D00Oeq(=)0gt(>)01t(<)0ne(#)01e(<)0ge(>) 0000000000
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3.3.9 UU0O0Oooboooon

VADD.S Vector Add Single
googod VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

011111 rs rt rd | 000 [so[s] 000000

VFP 0 ADD.S
ooooog:

VADD.S.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)

VADD.S.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)

VADD.S.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)

VADD.S.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oo :
VFPR[rd] «+ VFPR][rs] + VFPR|rt]
oo :

Vector Floating Point Exception :

og e

0000000000s00 10000 VFPR[rt] 0000000000000 (SFPR[rt]) 000
000000O0sync0 1000000000000000
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VADD.D Vector Add Double
gooood VECTOR
31 26 25 21 20 8 76 5 0

011111 rs rt | 000 [so][s] 001000

VFP ADD.D
gooooo:

VADD.D.vv rd, rs, 1t scalar0(s0) = 0, sync(s) = 0)

VADD.D.vs rd, rs, rt scalar0(s0) = 1, sync(s) = 0)

VADD.D.vv.sy rd, rs, 1t scalar0(s0) = 0, sync(s) = 1)

VADD.D.vs.sy rd, rs, rt scalar0(s0) = 1, sync(s) = 1)

oag .

VFPR[rd] < VFPR[rs] + VFPRIrt]

oag .

Vector Floating Point Exception :

oag .

0000000000s00 10000 VFPR[rt] 0000000000000 (SFPR[rt]) 000

O00000O0syncO 1000000000D00O00O00OOO
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VSUB.S Vector Subtract Single
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

011111 rs rt rd | 0o [stfso]s]  ooooor |
VFEP 0 SUB.S
gooooo:

VSUB.S.vv rd, rs, 1t (scalar0(s0) = 0, scalarl(sl) = 0, sync(s) = 0)
VSUB.S.vs rd, s, 1t (scalar0(s0) = 1, scalarl(sl) = 0, sync(s) = 0)
VSUB.S.sv rd, rs, 1t (scalar0(s0) = 0, scalarl(sl) = 1, sync(s) = 0)
VSUB.S.vv.sy rd, 1s, rt (scalar0(s0) = 0, scalarl(sl) = 0, sync(s) = 1)
VSUB.S.vs.sy rd, rs, rt (scalar0(s0) = 1, scalarl(sl) = 0, sync(s) = 1)
VSUB.S.sv.sy rd, rs, rt (scalar0(s0) = 0, scalarl(sl) = 1, sync(s) = 1)

oo :

VFPR[rd] «+ VFPR[rs] — VFPR|rt]
oo :

Vector Floating Point Exception :
ogd :

0000000000s00 10000 VFPR[rt) 0000000000000 (SFPR[rt]) 000
D000000s10 10000 VFPRis|00 00000000000 (SFPR[rs])000000
0O0O0syncD 1000000000000000
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VSUB.D Vector Subtract Double
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
011111 rs rt rd | 00 [stfso]s]  oo1001
VFP 0 SUB.D
goooono:
VSUB.D.vv rd, rs, rt (scalarO(s0) = 0, scalarl(sl) = 0, sync(s) = 0)
VSUB.D.vs rd, 1s, rt (scalar0(s0) = 1, scalarl(sl) = 0, sync(s) = 0)
VSUB.D.sv rd, rs, 1t (scalar0(s0) 1(s1) = 1, sync(s) = 0)
VSUB.D.vv.sy rd, rs, rt (scalar0(s0) = 0, scalarl(sl) = 0, sync(s) = 1)
VSUB.D.vs.sy rd, rs, rt (scalarO(s0) = 1, scalarl(sl) = 0, sync(s) = 1)
VSUB.D.sv.sy rd, s, rt (scalar0(s0) = 0, scalarl(sl) = 1, sync(s) = 1)
oo :
VFPR[rd] «+ VFPR[rs] — VFPR|rt]
oo :
Vector Floating Point Exception :
oo :

0000000000s00 10000 VFPR[rt) 0000000000000 (SFPR[rt]) 000
0000000s10 10000 VFPRs|0000000000000 (SFPR[rs])000000
00O0syncd 100000000000000
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VMUL.S Vector Multiply Single
gooooo VECTOR
31 26 25 21 20 16 15 11 10 8 7 6 5 0

011111 rs rt rd | 000 [so]s]  oooo10 |

VFP 0 MUL.S
oooooo:

VMUL.S.vv rd, rs, 1t scalar0(s0) = 0, sync(s) =

VMUL.S.vs rd, rs, rt scalar0(s0) = 1, sync(s

== ==

=}
E2=2=2&

|

=)

wn

<

S

(]
A A A
z Lz e

I

(

(
VMUL.S.vv.sy rd, 18, rt (scalar0
VMUL.S.vs.sy rd, rs, rt (

oag .
VFPR[rd] < VFPR[rs] x VFPR]rt]
oag .

Vector Floating Point Exception :

oag .

0000000000s00 10000 VFPR[rt] 0000000000000 (SFPR[rt]) 000
000000Osync0 100000000000000
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VMUL.D Vector Multiply Double
gooood VECTOR
31 26 25 21 20 0

011111 rs rt | o000 [so]s]  oo1010 |

VFP MUL.D
gooooo:

VMUL.D.vv rd, 1s, rt (s0) = 0, sync(s) = 0)

VMUL.D.vs rd, rs, 1t (s0) = 1, sync(s) = 0)

VMUL.D.vv.sy rd, 1s, rt (s0) = 0, sync(s) = 1)

VMUL.D.vs.sy rd, rs, rt (s0) =1, sync(s) = 1)

oag .

VFPR[rd] < VFPR[rs] x VFPR/rt]

oag .

Vector Floating Point Exception :

oag .

0000000000s00 10000 VFPR[rt] 0000000000000 (SFPR[rt]) 000

O00000O0syncO 1000000000000O00O0
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VDIV.S Vector Divide Single
oooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

011111 rs rt rd | oo [stfso]s]  oooo1r |
VFP 0 DIV.S
0ooo0o:

scalarO(s0) = 0, scalarl(sl

VDIV.S.vv rd, rs, 1t ( (
VDIV.S.vs rd, rs, 1t ( (
VDIV.S.sv rd, rs, rt ( (
VDIV.S.vv.sy rd, rs, rt (scalar0(s0
( (
( (

(s1) (s)

scalar0(s0 (s1) (s)

= 0, scalar1(sl) (s)

= 0, scalarl(sl) = 0, sync(s) =
(s1) (s)
(s1) (s)

scalar0(s0

scalarO(s0) = 1, scalarl(sl

VDIV.S.vs.sy rd, rs, 1t
VDIV.S.sv.sy rd, rs, rt

D D D D

scalar0(sO

oo :

VFPR[rd] «+ VFPR[rs] + VFPR|rt]
oo :

Vector Floating Point Exception :
ogd :

0000000000s00 10000 VFPR[rt) 0000000000000 (SFPR[rt]) 000
0000000s10 10000 VFPRs|0000000000000 (SFPR[rs])000000
0O0O0OsyncD 1000000000000000
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VDIV.D Vector Divide Double
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
011111 rs rt rd | 00 [stfso]s]  oo1011
VFP 0 DIV.D
gooooo:
VDIV.D.vv rd, 1s, rt (scalarO(s0) = 0, scalarl(sl) = 0, sync(s) = 0)
VDIV.D.vs rd, rs, rt (scalar0(s0) = 1, scalarl(sl) = 0, sync(s) = 0)
VDIV.D.sv rd, rs, rt (scalar0(s0) 1(s1) = 1, sync(s) = 0)
VDIV.D.vv.sy rd, rs, 1t (scalar0(s0) = 0, scalarl(sl) = 0, sync(s) = 1)
VDIV .D.vs.sy rd, 1s, rt (scalarO(s0) = 1, scalarl(sl) = 0, sync(s) = 1)
VDIV.D.sv.sy rd, 1s, rt (scalar0(s0) = 0, scalarl(sl) = 1, sync(s) = 1)
oo :
VFPR[rd] «+ VFPR[rs] + VFPR|rt]
oo :
Vector Floating Point Exception :
oo :

0000000000s00 10000 VFPR[rt) 0000000000000 (SFPR[rt]) 000
D000000s10 10000 VFPRis|00 00000000000 (SFPR[rs])000000
0O0O0syncD 1000000000000000
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VABS.S Vector Absolute Single
ogoooogoooa VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0
011111 rs 00000 rd 0000 [s[  oootor |
VFP 0 0 ABS.S
goooono:
VABS.S rd, s (sync(s) = 0)
VABS.S.sy rd, s (sync(s) = 1)

ogd :
VFPR[rd] < | VFPR[rs] |
ogd :
Vector Floating Point Exception :
ogd :
godoobbbooudidbsync 10000DODDOOOO0OOODODODO
VABS.D Vector Absolute Double
goooooooo VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0
011111 rs 00000 rd 0000 [s[  oot101
VFP 0 0 ABS.D
gooooo:
VABS.D rd, rs (sync(s) = 0)
VABS.D.sy rd, rs (sync(s) = 1)

oo .

VFPR[rd] + | VFPR]rs] |

oo .

Vector Floating Point Exception :

oo .

gbooboobobbdbsync 10000000000 O00O0O0
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VMOV.S Vector Move Single
gooood VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011111 rs 00000 rd 0000 |s|  oootto |

VFP 0 0 MOV.S
gooogde:

VMOV.S rd, rs (syne(s) = 0)

VMOV .S.sy rd, s (sync(s) = 1)
oo :

VFPR[rd] < VFPR]rs]

oo :

Vector Floating Point Exception :
oo :

gooobbbbodddUdsync 10000 bbboooogono

VMOV.D Vector Move Double

gogoooo VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011111 rs 00000 rd 0000 [s[  oot110

VFP 0 0 MOV.D
gooogde:

VMOV.D rd, rs (sync(s) = 0)

VMOV .D.sy rd, rs (sync(s) = 1)
oo :

VFPR[rd] + VFPR[rs]
oo :

Vector Floating Point Exception :
oo :

gbooboobobbO0OsyncO 1000000000O00O0OO0OO
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VNEG.S Vector Negate Single
oooooooo VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011111 rs 00000 rd 0000 [s[ ooor1r |

VFP 0 0 NEG.S
gooogde:

VNEG.S rd, rs (syne(s) = 0)

VNEG.S.sy rd, rs (sync(s) = 1)
oo :

VFPR[rd] + —1 x VFPR[rs)

oo :

Vector Floating Point Exception :
oo :

Jooobbbooogobbsyncd 1000D0DOOO0O0OO0OODODODO

VNEG.D Vector Negate Double

gooooooo VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011111 rs 00000 rd 0000 [s]  oo1111

VFP 0 0 NEG.D
gooogde:

VNEG.D rd, rs (sync(s) = 0)

VNEG.D.sy rd, 1s (sync(s) = 1)
oo :

VFPR[rd] + —1 x VFPRIrs]
oo :

Vector Floating Point Exception :
oo :

gbooboobobbodobOsync 100000000O0O0DOO0DO
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VMADD.S Vector Multiply and Add Single
oooooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

011111 rs rt rd | 000 [sofs] 010000 |

VFP 0 MADD.S
goooono:

VMADD.S.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)

VMADD.S.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)

VMADD.S.vv.sy rd, rs, 1t (scalar0(s0) = 0, sync(s) = 1)

VMADD.S.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .
VFPR[rd] < VFPR[rs] x VFPR[rt] + VFPR|[rd]
oag .

Vector Floating Point Exception :

oag .

000000000000s00 10000 VFPR[rt)0000000000000 (SFPR[rt]) O
000000000syncd 1000000000000000
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VMADD.D

Vector Multiply and Add Double

oooooooo VECTOR
31 26 25 21 20 16 15 8 76 5 0
011111 rs rt rd | 000 [so[s] 011000
VFP MADD.D
gooooo:
VMADD.D.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)
VMADD.D.vs rd, rs, 1t (scalar0(s0) = 1, sync(s) = 0)
VMADD.D.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VMADD.D.vs.sy rd, 1s, rt (scalar0(s0) = 1, sync(s) = 1)

oag .
VFPR[rd] + VFPR[rs] x VFPR[rt] + VFPR|[rd]
oag .

Vector Floating Point Exception :

oag .

000000000000s00 10000 VFPR[rt)0000000000000 (SFPRrt]) O

gbodgbodbbOsyncd 10000000000 O00O0O0
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VMSUB.S Vector Multiply and Subtract Single
oooooooo VECTOR
31 26 25 21 20 16 15 8 765 0

011111 rs rt | 000 [so]s]  o1o001 |

VFP MSUB.S
gooooo:

VMSUB.S.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)

VMSUB.S.vs 1d, rs, rt (scalar0(s0) = 1, sync(s) = 0)

VMSUB.S.vv.sy rd, s, rt (scalar0(s0) = 0, sync(s) = 1)

VMSUB.S.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

VFPR[rd] + VFPR[rs] x VFPR[rt] — VFPR[rd]

oag .

Vector Floating Point Exception :

oag .

000000000000s00 10000 VFPR[rt)0000000000000 (SFPR[rt]) O

gbodgbodbbOsyncd 10000000000 O00O0O0
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VMSUB.D Vector Multiply and Subtract Double
oooooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

011111 rs rt rd | 000 [so[s]  o11001

VFP 0 MSUB.D
gooooo:

VMSUB.D.vv rd, 1s, 1t (scalar0(s0) = 0, sync(s) = 0)

VMSUB.D.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)

VMSUB.D.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)

VMSUB.D.vs.sy rd, 1s, rt (scalar0(s0) = 1, sync(s) = 1)

oag .
VFPR[rd] < VFPR[rs] x VFPR[rt] — VFPR|[rd]
oag .

Vector Floating Point Exception :

oag .

000000000000s00 10000 VFPR[rt)0000000000000 (SFPR[rt]) O
000000000syncd 1000000000000000
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VCMP.S Vector Compare Single
gooooo VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

011111 rs rt rd | cond [s0][s] 010010 |

VFEP CMP.S
gooooo:

VCMP.S.cond.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)

VCMP.S.cond.vs rd, rs, rt (scalar0(s0) = 1, sync(s) = 0)

VCMP.S.cond.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)

VCMP.S.cond.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VFPR][rs] cond VFPR[rt] then
VFPR[rd] « 1

else
VFPR|[rd] + 0

endif

oag .

Vector Floating Point Exception :

oo .

O00000000000000 (cond)000 VFPRrd]OOOOOOOOs00 10000 VEPR|rt]
0000000000000 (SFPR[rt) 00000000 OOsyncd 100000000000
00000000 (cond) 00 Oeq(=)0gt(>)01lt(<)0One(#)0le(<)0ge(>)0000000000O
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VCMP.D Vector Compare Double

gooooo VECTOR
31 26 25 21 20 16 15 0

011111 rs rt | cond [sos|  o11010

VFEP CMP.D
gooooo:

VCMP.D.cond.vv rd, 18, rt (s0) = 0, sync(s) = 0)

VCMP.D.cond.vs rd, s, rt (s0) = 1, sync(s) = 0)

VCMP.D.cond.vv.sy rd, rs, rt (s0) = 0, sync(s) = 1)

VCMP.D.cond.vs.sy rd, rs, rt (s0) = 1, sync(s) = 1)
ggd :

if VFPR][rs] cond VFPR[rt] then VFPR[rd] 1

else

VFPR[rd] « 0

endif
oo :

Vector Floating Point Exception :
ggd :

000D00000000000 (cond)000 VFPRd]00000000s00 10000 VFPR[rt]
0000000000000 (SFPRit)) 0000000000syncd 100000000000
00000000 (cond) 00 Oeq(=)0gt(>)01t(<)One(£)0le(<)0ge(>) 0000000000
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VCMPTS.S Vector Compare Single to Scalar Register
gooood VECTOR
31 26 25 21 20 16 15 11 10 8 7 6 5 0

011111 rs rt rd | cond [so]s| o001 |

VFP CMPTS.S
goooono:

VCMPTS.S.cond.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)

VCMPTS.S.cond.vs rd, 1s, rt (scalar0(s0) = 1, sync(s) = 0)

VCMPTS.S.cond.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)

VCMPTS.S.cond.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VFPR[rs] cond VFPR[rt] then

SFPR[rd] « 1
else

SFRP[rd] + 0
endif

oag .

Vector Floating Point Exception :

oo .

000000000000000000000 1kit00000000000000000000
s00 10000 VFPR[rt) 0000000000000 (SFPRrt)) 000000000 OsyncO
10000000000000000000 (cond) 000 eq(=)0 gt(>)0 16(<)0 ne(#£)0 le(<)0
ge(>)0000000000
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VCMPTS.D Vector Compare Double to Scalar Register
gooood VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0
011111 rs rt rd | cond [so]s|  o11011 |
VFP CMPTS.D
goooono:
VCMPTS.D.cond.vv rd, rs, 1t (scalar0(s0) = 0, sync(s)
VCMPTS.D.cond.vs rd, rs, rt (scalar0(s0) = 1, sync(s)
VCMPTS.D.cond.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s)
VCMPTS.D.cond.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s)

oag .

if VFPR[rs] cond VFPR[rt] then
SFPR[rd] « 1

else
SFPR[rd] < 0

endif

oag .

Vector Floating Point Exception :

oo .

000000000 000000000000 1kit00000000000000000000
s00 10000 VFPR[rt) 0000000000000 (SFPRrt)) 000000000 OsyncO
10000000000000000000 (cond) 00 0eq(=)0 gt(>)0 1t(<)0 ne(#)0 le(<)0

ge(>)0000000000
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VCVT.S.D Vector Convert to Single from Double
oooooooboooa VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011111 rs 00000 rd 0000 [s| 101000

VFP 0 0 VCVT.S.D
gooogde:

VCVT.S.D rd, rs (syne(s) = 0)

VCVT.S.D.sy rd, rs (sync(s) = 1)
oo :

VFPR[rd] < Double_to_Single( VFPR][rs] )

oo :

Vector Floating Point Exception :
oo :

goodoboboboobobobuouoboobdgdbsyncd 100 obbobooboobO

VCVT.S.W Vector Convert to Single from Word

gooooobboooo VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011111 rs 00000 rd 0000 [s| 100010

VFP 0 0 VCVT.S.W
goooogde:

VCVT.S.W rd, s (sync(s) = 0)

VCOVT.S.W.sy rd, rs (syne(s) = 1)
oo :

VFPR|[rd] + Word_to_Single( VFPR|rs] )
oo :

Vector Floating Point Exception :
oo :

gbobobooobobobobobobobobdsyncd 10000oboobooooobOon
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VCVT.D.S Vector Convert to Double from Single
oooooooboooa VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011111 rs 00000 rd 0000 [s| 100001

VFP 0 0 VCVT.D.S
gooogde:

VCVT.D.S rd, rs (syne(s) = 0)

VCVT.D.S.sy rd, rs (sync(s) = 1)
oo :

VFPR[rd] + Single_to_Double( VFPR][rs] )

ogd :

Vector Floating Point Exception :
ogd :

goodobuoboboobobobuoboboobdgdbsyncd 100bobbobooboobO

VCVT.D.W Vector Convert to Double from Word

gooooobboooo VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011111 rs 00000 rd 0000 [s| 101010

VFP 0 0 VCVT.D.W
gooooo:

VCVT.D.W rd, s (sync(s) = 0)

VCVT.D.W.sy rd, rs (syne(s) = 1)
ogd :

VFPR[rd] < Word_to_Double( VFPR|rs] )
ogd :

Vector Floating Point Exception :
ogd :

gbobobooobobobobobobobobdsyncd 10000oboobooooobOon
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VCVT.W.S Vector Convert to Word from Single
oooooobobooooo VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011111 rs 00000 rd 0000 |s| 100100 |
VFP 0 0 VCVT.W.S
gooogde:
VCVT.W.S rd, rs (syne(s) = 0)
VCOVT.W.S.sy rd, rs (syne(s) = 1)
oo :
VFPR[rd] + Single_to-Word( VFPR|rs] )
oo :
Vector Floating Point Exception :
oo :
gobbooboobbuoooboubbo0obbbdsyncd 100D oobbbo g

VCVT.W.D Vector Convert to Word from Double
gooooobboooo VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011111 rs 00000 rd 0000 [s| 101100

VFP 0 0 VCVT.W.D
goooogde:

VCVT.W.D rd, rs (sync(s) = 0)

VCVT.W.D.sy rd, rs (sync(s) = 1)
oo :

VFPR[rd] < Double_to-Word( VFPR|rs] )
oo :

Vector Floating Point Exception :
oo :

gbobobobobobobobobobobobdsyncd 10000obooooooobon
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VFMFC

Move from Vector Floating-Point Control Register

ooooooooo VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0
011111 rs 00000 rd | 0000 [s] 110000
VFP 0 0 MFC
gooogde:
VEMFC rd, rs (syne(s) = 0)
VFMFC.sy rd, rs (sync(s) = 1)
ogd :
FPR[rd] + VFCTRL[rs|
ogd :
ogd :
goobooooooboooooobdogtdbs oo ooooobon
ooobbbO0Osync 100D0D0O0O0O0O0O0ODODODOOOO
VEMTC Move to Vector Floating-Point Control Register

000000000 VECTOR
31 26 25 21 20 16 15 11 10 765 0
011111 s 00000 rd 0000 [s| 110001
VFP 0 0 MTC
0oooo0:
VFMTC rd, rs (sync(s) = 0)
VFEMTC.sy rd, rs (sync(s) = 1)
ogd :
VFCTRL[rd] - FPR]rs]
ogd :
aog :

gooooooooooooOooooo0o00doooboOoooooobooooobobooooo
O000bO0ob0O0Osyncd 1000000000 0O0OOODOO
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VFMFS

Move from Vector Floating-Point Scalar Register

oboooboooboobobooa VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0
011111 rs 00000 rd 0000 |s| 110010 |
VFP 0 0 MFS
gooogde:
VEMFS rd, rs (syne(s) = 0)
VFMFS.sy rd, s (sync(s) = 1)
oo :
FPR[rd] < SFPR|rs]
og :
Vector Floating Point Exception :
oo :

gboobooboobooboobtdsbgbboobboobboobbobbobboobbon

Uob0oboobodobOdOsyncd 100000000O0O000O00OO
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VFMTS

Move to Vector Floating-Point Scalar Register

oboooboooboobobooa VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0
011111 rs 00000 rd 0000 [s[ 110011 ]
VFP 0 0 MTS
goooono:
VEFMTS rd, rs (sync(s) = 0)
VFMTS.sy rd, rs (syne(s) = 1)
oo :
SFPR[rd] < FPR]rs]
og :
Vector Floating Point Exception :
oo :

goboobooooobooooboobo«[dbooboobOooboobooooboobooboooo
Uob0obobooobOdbOsyncO 100000000C0O0O0O0DOOO
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VEMFV Move from Vector Floating-Point Vector Register
oooobooboobobooon VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011111 rs rt rd | o000 [s] 110100 |
VFP 0 MFV
gooogde:
VFMFV rd, 1s, rt (sync(s) = 0)
VFMFV.sy rd, 1s, rt (sync(s) = 1)
oo :
SFPR[rd] < VFPR|rs|[rt]
oo :
Vector Floating Point Exception :
oo :

gboboobobooboboobobsb0ob0o0oboboboboobobbo0obob rtgn
oob0obooboobOobobooobdbOOsyncd 10000000 0O0DOOOOODOO
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VEMTV Move to Vector Floating-Point Vector Register

oooobooboobobooon VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011111 rs rt rd | o000 [s] 110101 |

VFP 0 MTV
gooooo:

VFMTYV rd, rs, rt (sync(s) = 0)

VFMTV.sy rd, rs, rt (sync(s) = 1)
oo :

SFPR[rd] < VFPR|rs|[rt]
og :

Vector Floating Point Exception :
oo :

oobooboobooobooboooo«dboobooobooobooobooooobbog rtog
oobOobooboobOobobooobdobOOsyncd 100000000O0DOO0OOODOO
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VEMTM Move to Vector Floating-Point Mask Register
gbooobooobooboboboobooon VECTOR
31 26 25 21 20 7 6 5 0

011111 rs 00000000000000 [s] o110 |
VFP 0 MTM
gooogde:
VFMTM rs (sync(s) = 0)
VFMTM.sy rs (sync(s) = 1)
oo :
VFCTRL[Mask Register] <+ VSFPR]rs]
oo :
Vector Floating Point Exception :
oo :

gobooboooooboooobooboooboodbooboobooooboobooboboog
Uob0obooboobdbOOsyncO 1000000000DOO0OOO0OO
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VFRSV Vector Floating-Point Register Reserve

gboooboooooobooon VECTOR

31

26 25 2120 16 15 11 10 7 6 5 0

011111 rs 00000 rd | o000 [s] 110110

VFP 0 0 RSV

gboooogd:

VFRSV rd, rs (sync(
VFRSV.sy rd, s (sync(

©n
= =
I
— O

=

oo .

reserve_vector_register(GPR]rs])
if success_reserve_operation then
GPR[rd] + 1
else
GPR[rd] «+ 0
endif

oo .

None

oo .

0000000000000 00000GPRs| 0000000000 0OOODOODOOOOO
0000000 GPR[d0 1000000000 0000000 Osyncd 100000000O0O
oooooon
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VFRLS Vector Floating-Point Register Release
000000000000000 VECTOR
31 26 25 16 15 11 10 765 0

011111 0000000000 rd | o000 [s] 110111

VFP 0 0 RLS
oooooo:

VFRLS rd (sync(s) = 0)

VFRLS.sy rd (sync(s) = 1)
ogd :

release_vector _register()

if success_release_operation then
GPR[rd] + 1

else
GPR[rd] «+ 0

endif

oo .
None
oo .

0000000000000 0000000O00000000 GPRd|U 1000000000
000b0O00O0OsyncO 10000000O00O00ODOOO
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VFDCI Vector Floating-Point Define Compound Instruction
oboooboooboobobooa VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0

011111 rs 00000 | rd | o000 [s] 101110

VFP 0 0 DCI
gooogde:

VEFDCI rd, rs (syne(s) = 0)

VFDCl.sy rd, rs (sync(s) = 1)
oo :

VFCPD|rd] + GPR|rs]
oo :

Vector Floating Point Exception :

oo .

0000000000000 0000000GPRs] 00000000 x[dODODOOOOOOOOO
Uob0obobooobdbOdsyncO 10000000C0O0O0O0DOOO

VFECI Vector Floating-Point Execute Compound Instruction
obooobooboobobooboo VECTOR

31 26 25 21 20 16 15 11 10 6 5 0

011111 s rt rd no 101111

VFP ECI

gooooo:

VFDCI rd, rs, rt, no
go :

VFPR[rd] < VFPR]rs] op VFPR|rt]
oo :

Vector Floating Point Exception :

oo .

ooboobooobOoboooboboooboOnob0ObOO0OOOOOODOODOOODOOODOO
oooooo
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VFLW

Vector Floating-Point Load Word

000000000000 VECTOR
31 26 25 21 20 16 15 765 0
011111 base rt 000000000 [s] 111010
VFP 0 LW
0ooooo:
VFLW rt, base (sync(s) = 0)
VFLW.sy rt, base (sync(s) = 1)

oo .

VFPR[rt] + MEM.WORD[GPR [base]]

oo .

Vector Floating Point Exception :

D-TLB No Entry Matched :
D-TLB Protection Error :
Data Address Miss Align ( Load ) :

oo .

gbodgboobooboobobbobbobbodbsync 10000000 bOob0OoOobOg
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VFLD

Vector Floating-Point Load Double

oooobooooooaon

31

26 25

21 20

16 15

7 6 5

VECTOR

0

011111

base

rt

000000000 [s]

111011

VFP

gboooogd:

VFLD rt,

VFLD.sy rt, base

oo .

base

VFPR[rt] + MEM.DWORD[GPR [base]]

oo .

Vector Floating Point Exception :

D-TLB No Entry Matched :
D-TLB Protection Error :
Data Address Miss Align ( Load ) :

oo .

0

LD

(syne(
(sync(

©n
= =
I
— O

=

gbogbuoobooboobobbobbobbodbsync 10000000 bOob0OOoOg
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VFSW

Vector Floating-Point Store Word

oooobooooooaon

31

26 25 21 20 16 15

7 6 5

VECTOR

0

011111 base rt

000000000 [s]

111110

VFP

gboooogd:

VFSW rt, base
VFSW.sy rt, base

oo .

MEM.WORD|GPR|base]] + VFPR]rt]

oo .

Vector Floating Point Exception :
D-TLB No Entry Matched :
D-TLB Protection Error :

Data Address Miss Align ( Store ) :

oo .

0

SW

(syne(
(sync(

)
= =
I
— O

=

gbodgboobooboobobbobbobbodbsync 10000000 bOob0OoOobOg
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VFSD

Vector Floating-Point Store Double

oooobooooooaon

31

26 25

21 20

16 15

7 6 5

VECTOR

0

011111

base

rt

000000000

5]

111111

VFP

gboooogd:

VFSD rt, base

VFSD.sy rt, base

oo .

MEM.DWORD|GPR|base]] + VFPR]rt]

oo .

Vector Floating Point Exception :

D-TLB No Entry Matched :
D-TLB Protection Error :

Data Address Miss Align ( Store ) :

oo .

0

SD

(syne(
(sync(

)
= =
I
— O

=

gbodgboobooboobobbobbobbodbsync 10000000 bOob0OoOobOg
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VADD.PS Vector Add Paired Single
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
111111 rs rt rd [o]s2[o]so]s] 000000 |
VFP.PS 0 0 ADD.S
goooono:
VADD.PS.vv rd, rs, 1t (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VADD.PS.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VADD.PS.vv.1032 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VADD.PS.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VADD.PS.vs.1032 rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VADD.PS.vs.sy rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VADD.PS.vv.l032.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VADD.PS.vs.lo32.sy rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)
go :
VFPR[rd] «+ VFPR|rs] + VFPR|rt]
oo :
Vector Integer Exception :
og :

32bitx 20000000000s00 10000 VFPR[rt) 00000000 OOOOO (SFPRIrt))
0000000000s20 1000 VFPRrt) OO0 32bit 000000000OsyncO 100

oobooboooobooon
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VSUB.PS Vector Subtract Paired Single
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
111111 rs rt rd [os2]s1]sol s| ~ ooo001 ]
VFP.PS 0 SUB.S
gooooo:
VSUB.PS.vv rd, rs, 1t (scalar0(s0) = 0, scalarl(sl) = 0, scalar2(s2) = 0, sync(s) = 0)
VSUB.PS.vs rd, 1s, 1t (scalar0(s0) = 1, scalarl(sl) = 0, scalar2(s2) = 0, sync(s) = 0)
VSUB.PS.sv rd, s, 1t (scalar0(s0) = 0, scalarl(sl) = 1, scalar2(s2) = 0, sync(s) = 0)
VSUB.PS.vv.1032 rd, rs, rt (scalar0(s0) = 0, scalarl(sl) = 0, scalar2(s2) = 1, sync(s) = 0)
VSUB.PS.vv.sy rd, rs, 1t (scalar0(s0) = 0, scalarl(sl) = 0, scalar2(s2) = 0, sync(s) = 1)
VSUB.PS.vs.l032 rd, rs, rt (scalar0(s0) = 1, scalarl(sl) = 0, scalar2(s2) = 1, sync(s) = 0)
VSUB.PS.sv.1032 rd, rs, rt (scalar0(s0) = 0, scalarl(sl) = 1, scalar2(s2) = 1, sync(s) = 0)
VSUB.PS.vs.sy rd, rs, rt (scalar0(s0) = 1, scalarl(sl) = 0, scalar2(s2) = 0, sync(s) = 1)
VSUB.PS.sv.sy rd, rs, rt (scalar0(s0) = 0, scalarl(sl) = 1, scalar2(s2) = 0, sync(s) = 1)
VSUB.PS.vv.1032.sy rd, rs, rt (scalar0(s0) = 0, scalarl(sl) = 0, scalar2(s2) = 1, sync(s) = 1)
VSUB.PS.vs.lo32.sy rd, rs, rt (scalar0(s0) = 1, scalarl(sl) = 0, scalar2(s2) = 1, sync(s) = 1)
VSUB.PS.sv.l032.sy rd, rs, rt (scalar0(s0) = 0, scalarl(sl) = 1, scalar2(s2) = 1, sync(s) = 1)

go :
VFPR[rd] < VFPR|rs] - VEPR|rt]
go :

Vector Integer Exception :

oo .

32bitx 2000000000000 10000 VFPR[rt) 00000000 OOOOO (SFPR]rt))
0000000000s1010000 VFPR[rs] 0000000000000 (SFPR[rs]) 00O
O0000000s20 1000 VFPR[rt) 000 32bit 0000000 O0OOsyncd 100000

oobooboooogoo
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VMUL.PS Vector Multiply Paired Single
gooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

111111 rs rt rd [o]s2]o]sol s|  oo0010 ]

VFP.PS 0 0 MUL.S
gooooo:

VMUL.PS.vv rd, rs, 1t (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMUL.PS.vs rd, s, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMUL.PS.vv.1032 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMUL.PS.vv.sy rd, rs, rt (scalarO(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMUL.PS.vs.1032 rd, rs, rt (scalarO(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMUL.PS.vs.sync rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VMUL.PS.1032.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMUL.PS.vs.1032.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

go :
VFPR[rd] < VFPR[rs] x VFPR|rt]
oo :

Vector Integer Exception :

oo .

32bitx 20000000000s00 10000 VFPR[rt) 00000000 OOOOO (SFPRIrt])
0000000000s20 1000 VFPRrt) OO0 32bit 0000000000OsyncO 100
oobooboooobooon
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VABS.PS Vector Absolute Paired Single
ogoooogoooa VECTOR
31 26 25 21 20 16 15 11 10 7 6 5 0
111111 rs 00000 rd 0000 [s[  ooo1o1
VFP.PS 0 0 ABS.S
goooono:
VABS.PS rd, rs, 1t (syne(s) = 0)
VABS.PS.sy rd, rs, 1t (sync(s) = 1)

ogd :
VFPR[rd] « |VFPR]rs|
ogd :
Vector Integer Exception :
ogd :
32bitx 20000000000000sync 100000000O0O00DOODOO
VNEG.PS Vector Negate Paired Single

00000000 VECTOR
31 26 25 21 20 16 15 11 10 765 0

111111 rs 00000 rd 0000 [s[  ooo111

VFP.PS 0 0 NEG.S
oooooo:

VNEG.PS rd, rs, rt (sync(s) = 0)

VNEG.PS.sy rd, rs, rt (sync(s) = 1)

oo .

VFPR|[rd] « -1 times VFPR]rs]

oo .

Vector Integer Exception :

oo .

32bitx 20000000000000O0syncO 10000000000ODODOOO
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VMADD.PS Vector Multiply and Add Paired Single
oooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0
111111 rs rt rd [o]s2]o]sol s| 010000 |
VFP.PS 0 0 MADD.S
goooono:
VMADD.PS.vv rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 0)
VMADD.PS.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 0)
VMADD.PS.vv.lo32 rd, s, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 0)
VMADD.PS.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s) = 1)
VMADD.PS.vs.lo32 rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 0)
VMADD.PS.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) = 1)
VMADD.PS.vv.l0o32.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) = 1)
VMADD.PS.vs.lo32.sy rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s) = 1)

oag .

VFPR[rd] < VFPR|rs] times VFPR[rt] + VFPR[rd]

oag .

Vector Integer Exception :

oo .

32bitx 2 000000000000s00 10000 VFPR[rt] D0OOO0OOOOOOOOO
(SFPR[rt])) 00 DDOO0UO000O0Os20 10000 VFPR[rt] D00 32bit 0000000000
sync 100000000000000O
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VMSUB.PS Vector Multiply and Subtract Paired Single
oooooooo VECTOR
31 26 25 21 20 16 15 11109 8 7 6 5 0

111111 rs rt rd [o]s2]o]so] s| 010001 ]
VFP.PS 0 0 MSUB.S
gooooo:
VMSUB.PS.vv rd, rs, 1t (scalar0(s0) = 0, scalar2(s2) = 0, sync(s)
VMSUB.PS.vs rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) =
VMSUB.PS.vv.1032 rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s) =
VMSUB.PS.vv.sy rd, rs, rt (scalar0(s0) = 0, scalar2(s2) = 0, sync(s)
VMSUB.PS.vs.1032 rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s)
VMSUB.PS.vs.sy rd, rs, rt (scalar0(s0) = 1, scalar2(s2) = 0, sync(s) =
VMSUB.PS.vv.l032.sy 1d, rs, rt (scalar0(s0) = 0, scalar2(s2) = 1, sync(s)
VMSUB.PS.vs.lo32.sy rd, rs, 1t (scalar0(s0) = 1, scalar2(s2) = 1, sync(s)

oag .

VFPR[rd] + VFPR[rs] x VFPR[rt] - VFPR[rd]

oag .

Vector Integer Exception :

oo .

32bit x

sync 100000000000000OC

000000000000s00 10000 VFPR[rt) D0OOOOOOOOOOO
(SFPR[rt])) 00 DDOO0UO00O0O0Os20 10000 VFPR[rt] D00 32bit 0000000000



354
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VCMP.PS Vector Compare Paired Single
gooood VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

111111 rs rt rd | cond [s0][s] 010010 |
VFP.PS CMP.S
gooooo:
VCMP.cond.PS.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)
VCMP.cond.PS.vs rd, s, rt (scalar0(s0) = 1, sync(s) = 0)
VCMP.cond.PS.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VCMP.cond.PS.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)
ggd :
if VFPR][rs] cond VFPR[rt] then
VFPR[rd] « 1
else
VFPR[rd] « 0
endif
ggd :
Vector Integer Exception :
og :

32bitx 200000000000000 (cond) D00 VFPRd| OOOOOOOOs00O 100
OO0 VFPR[rt) 00 DO0O0UOODOOODO (SFPR[rt])) DO0OODO0OOOOOsyncd 1000
0000000000000000 (cond) 00 eq(=)0gt(>)01t(<)0 ne(z#)01e(<)0 ge(>) O

oooobooog
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VSCMP.PS Vector Compare Paired Single
gooood VECTOR
31 26 25 21 20 16 15 1110 8 7 6 5 0

111111 rs rt rd | cond [s0][s] 010010 |
VFP.PS SCMP.S
gooooo:
VSCMP.cond.PS.vv rd, rs, rt (scalar0(s0) = 0, sync(s) = 0)
VSCMP.cond.PS.vs rd, 1s, rt (scalar0(s0) = 1, sync(s) = 0)
VSCMP.cond.PS.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VSCMP.cond.PS.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VFPR][rs] cond VFPR[rt] then
VFPR[rd] « 1

else
VFPR|[rd] + 0

endif

oag .

Vector Integer Exception :

oo .

32bitx 200000000000000 (cond) D00 VFPR[rd] DOOOOOOOVFPR[rt]O0O

032bit 000000 0000s00 10000 VFPR[rt] 0000000000000 (SFPR[rt)
O00000000O0syncd 1000000000000 000O00O00O0O (cond) 00O eq(=)

gt(>)01t(<)One(#)01e(<)0ge(>)00000O0O0OODO

)
O
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VCMPTS.PS Vector Compare Paired Single to Scalar Register
gooood VECTOR
31 26 25 21 20 16 15 11 10 8 7 6 5 0

111111 rs rt rd | cond [so]s| o001 |
VFP.PS CMPTS.S
goooono:
VCMPTS.cond.PS.vv rd, rs, 1t (scalar0(s0) = 0, sync(s) = 0)
VCMPTS.cond.PS.vs rd, 1s, rt (scalar0(s0) = 1, sync(s) = 0)
VCMPTS.cond.PS.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s) = 1)
VCMPTS.cond.PS.vs.sy rd, 1s, rt (scalar0(s0) = 1, sync(s) = 1)

oag .

if VFPR[rs] cond VFPR[rt] then
SFPR[rd] « 1

else
SFRP[rd] <~ 0

endif

oag .

Vector Integer Exception :

oo .

32vitx 2000000000000000000000 1bit000000000000000
00D000s00 10000 VFPREt) 0000000000000 (SFPR[rt]) 00000000
OO0syncd 10000000000000000000 (cond) 00 eq(=)0gt(>)01t(<)0ne(£)0
le(<)0ge(>) 0000000000
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VSCMPTS.PS Vector Compare Paired Single to Scalar Register
gooood VECTOR
31 26 25 21 20 16 15 11 10 8 7 6 5 0

111111 rs rt rd | cond [so]s| o001 |
VFP.PS SCMPTS.S
gooooo:
VSCMPTS.cond.PS.vv rd, rs, 1t (scalar0(s0) = 0, sync(s)
VSCMPTS.cond.PS.vs rd, rs, rt (scalar0(s0) = 1, sync(s)
VSCMPTS.cond.PS.vv.sy rd, rs, rt (scalar0(s0) = 0, sync(s)
VSCMPTS.cond.PS.vs.sy rd, rs, rt (scalar0(s0) = 1, sync(s)

oag .

if VFPR][rs] cond VFPR[rt] then

SFPR[rd] « 1
else

SFPR[rd] «+ 0
endif

oag .

Vector Integer Exception :

oo .

32bitx 20000000000000C0O000O0C0O0O0OD witOOOOOODOOOOODOOO
OUOO0OOOVFPR[rt) 000 32bit 00000000 00Os00 10000 VFPRrt)O0DOOOO
0000000 (SFPR[rt)) DOOO0O0OO0OO0OO0OOsyncD 1000000000000 ODOOOO

00 (cond) 00 eq(=)0gt(>)0lt(<)One(#)01e(<)0ge(>) 0000000000
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4.1 UO0O0O0O0OOOOOOOO

goboooboobbooobooboooobooobooooboooo0oobooooboooobooooDo
Uboooboob00O mtcOODOOOODOO
obooobobooooboobooboooonog

e 0O (TYPE A)

31 16 15 8 7 0
’ - Address Mask

e 1/0 (TYPE B)

31 12 11 8 7 4 3 0
’ - Address - Mask

e 0000 (TYPE C)

31 19 18 17 16 15 8 7 0
- AR WN | Address Mask

e 000 OO0 (TYPED)

31 18 17 16 15 8 7 0
’ - | WN | Address Mask

e I/O Base (TYPE E)



040 00000000

360
31 16 15 0
Address Mask
bit O oo
Address oooooog
Mask ooo
WN Word Number
AR Auto Ready
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361

4.2 0O0O0O0OO0O0OO

’DDDDDDDDDD‘DDDDDDDDDD ooooooopoooog (ogoo
ROM (EXT.0) 0x00000000 O 0xO00ffffff | 0xa0 TYPE C
Trace Buffer 0x10000000 O Ox1fHfffff | Oxc8 TYPE A
EXT.1 0x20000000 O 0x20ffffff | Oxal TYPE C
EXT_2 0x21000000 O O0x21ffffff | Oxc2 TYPE C
EXT.3 0x22000000 O 0x22ffffff | Oxc6 TYPE C
EXT_ 4 0x23000000 O 0x23ffffff | 0xc9 TYPE C
SDRAM IF0 0x80000000 O O0x8T7{IT | Oxa2 TYPE A
SDRAM IF1 0x88000000 O Ox8fIffff | 0xa3 TYPE A
SDRAM IF2 0x90000000 O Ox9T7Iff | Oxad TYPE A
SRAM 0x98000000 O Ox9fffffff | Oxab TYPE A
LINK SDRAM 0x04000000 O O0xO4fFffff | Oxab TYPE D
LINK DPM 0xc0000000 O Oxcfffffff | Oxa7 TYPE D
DMACO 0xffff0000 O OxfHTOfEf 0xa8 TYPE B
DMAC1 0xffff1000 O OxfF1fEf 0xa9 TYPE B
DMAC2 0xffff2000 O OxfrF2ff Oxaa TYPE B
PCI 0xffff3000 O OxfHI3fff Oxab TYPE B
DMAC3 0xffff4000 O OxfHf4fff Oxac TYPE B
UART 0xffff6000 O OxfH6ftf Oxae TYPE B
PP 0xffff7000 O OxfHE7{f Oxaf TYPE B
IEEE1394 0xffff8000 O OxfH8ftf 0xb0 TYPE B
LINK 0xfffe0000 O Oxfffeffff 0xb1 TYPE E
IRC 0xffff9000 O OxfFofff 0xb2 TYPE B
CLK Generator Oxffffa000 O Oxffffafff 0xb3 TYPE B
SPI 0xffffb000 O Oxfffh7f 0xb7 TYPE B
Ether 0xffffb800 O Oxffffbfff Oxad TYPE B
Parallel 1/0O 0xffffc000 O Oxftftc7ff Oxbe TYPE B
12C 0xffffc800 O Oxffffcttf 0xch TYPE B
MDMAC 0xffffd000 O Oxffdfff 0xb4 TYPE B
LINK SDRAM Mode | 0xffffe000 O Oxffffefff 0xb5 TYPE B
SDRAM Mode Oxfffff000 O OxfHE7H 0xb6 TYPE B
RTC Oxfffff800 O OxfFfETf Oxcl TYPE B
I/O Base 0xffff0000 O OxfFEE 0xb8 TYPE E
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Responsive Multithreaded Processor D OO0 0000000000000 DOOODODOOOOOOOOO
oooooooo MMUODODOOODOOOOODOODOODO00O0DO0O0O0oDooooooooooooood
OU0O0U0TLBOOOODOOUOUODOODOOODOOOOOOOOOOO

5.1 TLBOOOO

OMMUOOOO TLBOOOOOOOO MMU, 000 MMUOOO 64000000000D000O0O0O
OO0000 full associative 00000000 O00DOOOO0ODOOOOOOOOOOOOODOOOODOOOO
oooooo

OooMMUOOOO TLBOOOOODOOOODOOOOODOOOOODOO

0510 TLBOOOOOOOOOOOOODOOTLBOODOOOOOO 8yteOOODODODOOOOOOO
2bit00000000C000DOCOO000OCOO0O00DO100D00O00 2000000

o0 TLBOODOOOOOOOODOOOOOOO0bDOoOooOo Iboboooooobooboobooboooo
ooooooboooooooooobooooooobooOooooDbOobo0oOoOooooobooOoooo TELBOO
obooobOoooooboobooooooooon

TLBOODODODODODODODODODODODOO0OO0OO0000 LRUODOOOoOoooooobooboboboboobon
ooo

TLBOODODOOOOOODOOOODODOOO0OODOO0DOO 520000000000TLBOOOOO LRU
oboooo0Ooboob0 LRubOobooooobooocoboboboooboobobO TLBOOOOOOOOOOO
01,23,..62,630000000000000000000OO

VPN

00 VPNOOODOOOOODOOOOOOoOooooooooooooooooooooooooooo
O00O000ODOO Responsive Multithreaded Processor DO DO OOO0ODO 32bit D00 OD0OOO0OODOO
O00004KBOOOOOOTLBOOOOOOO 5100000000000000020bit00000O0O
VPN OOOODOOOOOO 100000000000 00DO0O00O00OOooO0ooboooooood
20bit 000000
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LOCK

0 5.1: TLBOOOOOO

Doooo0 |[oooooo [ooooooo | oo |
VPN oooo1 [31:12] 0000000 (Virtual Page Number)
LOCK oooo 1 [11] 0ooooooo

PROTECT 0ooo 1 [10:8] oooo

SHARE.TH 0ooo 1 [7:0] 0000000oo0ooooo
PPN oooo 2 [31:12] 0000000 (Physical Page Number)
PSZ oooo 2 [11:10] ooooDo
GROUP 0000 2 [9:4] 000000000000

CACHELOCK | 0O0OO0DO 2 [3] 0000000000000000

UNCACHE 0ooo 2 2] 0000000000000
BURST 0ooo 2 [1:0] 00000000000000000

0 5.2: TLBOOOOOOO

Oooooo DOo000o |

VPN O bit 0

LOCK 0(00O000O)
PROTECT 000 (KER-ROOO)
SHARE.TH | 11111111 (000000000)

PPN O bit 0

PSZ 00 ( 4K Byte)
GROUP O bit 0
CACHE_LOCK 0(00000)
UNCACHE 0(00)

BURST 11(000oon)

TLBOODODOOOOOOOOOODOOOO0ODOOO00ODODOO0OO0O0OO00oDOoOOoOoO TLBOODOOO
oobOoobooobooboboooboooboooboobooobooooobooobooooobooooboOoboobooooboog
oooooooobooboooMMUDOOO TLBOODOOODOOOOODOoOOODOOOD LRUDODOOOOOO
booobooooboboooobobooooobooonoo

00 LOCKOUOOOUOOOO0OO0OO (1000)000o TLBOOOOO LRUODOOOOOOOOOOO
gooooooooooooooOoooooo0ooooDoo0oooDooooooD LoCcKoobooooooo
ooooooo

gooLoCcKOOOoOooOOoooOoOoO TLBOOOOOOOOOOOOOOOOOOOOOOO TLBOO
obooobOobooobOooboboooboboo LRuoboooooobooo

OO0 Lockoooooooooo 1ooo0d

PROTECT

O000oOoooOoo0O00ooooo0o0O0Oogoo PROTECTOODODOOOOOOODODOOOOOOO
uboos3000b0000boooocooaooo
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O Responsive Multithreaded Processor 00 00000000000 OOODOODOODOODOOOOO 30
O00o0oooooooooooooooon
OO0 PROTECTODOODOODODOO 100000

SHARE_TH

Responsive Multithreaded Processor D 0000 800000000000 DOOOTLBOOOOODOO
0000o00bO0ooob0b0o0oo0o00o0bO0oo00oobO0ooODOooDo00ooLO0oDOO0 TLBODODODOODOOoOO
00000000 Responsive Multithreaded Processor D 0000 ID(32bit) 0000000 00O ID(3bit)
oooooo0oooo0oobooOo0o00oDbOo0o00oDbDO0o0OoDObO00ODODO0O0DODODOO0ODOD 1Wito
00000000000 TLBOOODOOOODODODOOO bitOOOOOOODOODO SHARETHOOOO
oboboooboooboooboooobooooobooboooooboooboooooobooobooooobooooboog
gbooooboooobooboobooboooobobooooan

0000000 TLBOOOOOOOOOOODOOO LRUOCUOOODOUODOOOOOOOOOO SHARE.TH
googobbbbooooobobobbodoooubbbbooooobnboboobog

ooooooooobooooobooooobooooooooobOoooboooMMUOODODOODOOOO
OoO0O0O0O00O0O0O0OD0ODOODODO SHARETHOOOOOOOOOOOOOOO

oo robDOoOO0cOOO0bOOO0OOoOobOOobOOoOooOoOoYOODOObOO

OO0 SHARETHOODOOOOOODOOODODODODOODODODOOODOOOSHARE.THOODOODOO 0x0f O
oooOoOoOoOoOoOOOOoOODOoxfoOOOO

obooooOobooboob1o00boo

PPN

OO0 pPPNOOOOOOOOVPNOOODOOOODOOODOOODODOOODOOODOOODOOODO
O O O Responsive Multithreaded Processor 0000000 32bit000000000O0OO0ODOOODO 4KB
000000 TLBOODODOOOODODOODOODOOD 5100000000 20bit0000PPNODOO
OO00000D200000000000000000000D00DOOOO0O0OODOODO 20bit000O
ood

0 5.3: TLBOOODOODOOOOODOOOOOOO

goooo EIEI[I[ID‘ ooboog
ALL_RO 111 gooooooooooooon
ALLR 110 gobooooooooooooooon
USR_-RW 101 gobooobooooooooooooon
USR_-R 100 goooooboooooboooooooboooobboooobooooboobooo
SV_RW 011 gooooooooooooooooboooooooooboo
SV_R 010 gobooooboooooboooooboooooooboooobooOooobooOoooo
KER_RW 001 goooooboooooboooooboooooooon
KER-R 000 gobooooboobooooooooooon

PSZ

Responsive Multithreaded Processor 0 0000000000 D0O0DO0OODOOOTLBOOOOOO
0000000000000 000000000O00000O0 s400000000000D0O0DO0OO
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0 5.4: TLBOOODOOODOODOOOOOOOO
gooooo (ooood

4K byte 00
64K byte 01
1M byte 10
16M byte 11

OO0 PSZzOOOOOOOOOD 200000

GROUP

Responsive Multithreaded Processor 00000000 IDOOOOOOODOOOOOOOODOOODOOO
O000oooDoO000ooOo00o0ooo00o0ooOo00o0DoDoo0oooo0 TLBOOOOODoOOoOoOoO
O000000ooooooooDoooo0000oooooDoooOoDo000oooooDoooooooon
gooddoooopoooooo0ogogooooooooOoUUoooOooOOOOODOoUgoOogooooo
0000dddooo0oooooooooo0o00ooo0goooooooooooooooogoooooon
0000000 00DoOo00ooo0o0ooooooDooooooo0ooooooooooo

000000D0oDOO0bO0o0o0oO0D GROUPOODOOOOOODO TLBODODOODOOOOOO
O000O00ooIbO0oO00D0O0O00O0OU0OO0O0OOO0O0OOUOO0OO (b2)D000000OO0OO0DDOO0OODOOODOOD
O0000o0o TLBOODODOOOOOODODODODOODOOOOOoOoOooooooooooooooooon
000000000000 0o0oO000DoOo000 TLBOODODODODODODO0ODO0O0OO0ODO000OO0O TLBOOOO
Oooooooooooooon

OO0 GROUPOOOOOODOOOO 200000

CACHE_LOCK

gobooboobooboobooooooooboobooboooooboobooboooooooboooon
00000 TLBOOOOOOOOOOOOO (b.1)OOOOOOO

00 CACHELOCKUOOODOOOOUO 20000MMUDOOODOOODOOOOODOODOOO (0O
ooo0)oooo

UNCACHE

00 UNCACHEOOOOODOOO (1000)00000000000000000000000000000
000000000000 0000000000000000000000000000000000000
0000D00000000000000000000000000000 (6.1.4)000000000000
0000000000 (6.1.4)0 victim buffer (6.1.3) 0000000

000000000000 20000MMUDOOOOOODOOOOOODOOOOD (0000000)0000

BURST

Oo0o0000o0ooooOO0OoO000o0oooOo0oooooooOoOoOoOoOoOoOoOoooOO BURSTOOO
oob0o0oobooboooboooboobbooboboobooobooobooobooooooOobooonoonoO 550
goo



5.2. MMUDOO

U 5.5: TLBOODODODOODODODODOOOODO0O0OOOOODOOO

|0oo [ooooo |oooooo
0o 11 32byte
2 10 64byte
4 01 128byte
8 00 256byte

0000000000000 00000000000O0OOOI/Oo00 32pit0 0000000000000
0000oo0l/o0000000U0O0o0o0ooO0ooUoooUoo
gboooboboooboob 20000MMUOOOCODOOOODOODOOOOODOODOOOOODODOO

5.2 MMUUOOO

MMUOOODOOOOODODODOOOOODOSs7000O

goboooboooboooooobobooooboboobooooobOooboo0obDOoobooooDooDbo
ocooooooooooooooooooooobobooooMMUODOOODOOOOODODODOODOOOO
s.60004000000000000OO

U 5.6: MMUDODDOOOOODOOOOOOOOOO0OO

oo

oo

MFIMM

oooMMUOOOOOOOODOOOOOOOODO

MTIMM

oooMMUOOOOOOOOOOOOOOODDO

MFDMM

ooooMMUOOOOOOOODOOOOOOOODOO

MTDMM

ooooMMUOOOOOOOOOOOOOOODO

goboooboobooboooobooboboobooooboooboobooboooboo0ooobooDon
cooooooooooOooogoooooooMMUOOOODOOOOOOOODOOOOOOODOODDO
0000000000000 000000000000000000O (6.15)00000000000O0O
00000000 (0s1)00000O00OO00O0ODOOODOOOD 100000000000 OO0ODOOOD
00000000o0000U0o0o0ooo0ooO ()OD0OU0DDOO0OODUOOODUODOOUODOOOUOOOOOO
(0540000000000

S|sdlectfield| wuz@@daryar T3 A R

V vauefidd| UIRERETIEEL, OIFHETDHLMIIMEb

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
context7 | context6 | context5 | context4 | context3 | context2 | contextl | contextO
s|v|s|v|s|v|s|v|s|v|s|v|s|v|s]|v

0 5.1: 0000000000 DOOOOOO
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O 5.7 MMUDOOOOODOOOOODOOO

| oooo (7o | OooOoo 000D 0O
0x00 MMU_SPR_START D000 | 0000D00000000
0x04 MMU_SPR_ALL_FLUSH OD000 | 000000000 LRUOOOOOO
0x08 MMU_SPR_TLB_FLUSH 0000 | 000000000000
0x0c MMU_SPR_THREAD FLUSH | 0000 |00000000000000
0x10 MMU_SPR.GROUPFLUSH | 0OOOO0 |00000000000000
0x14 MMU_SPR_LRU_FLUSH D000 | LRUODOOOOO
0x18 MMU_SPR_MAX_LOCK D000 | 0000DO000000000
Ox1c MMU_SPR_ENTRY1 D000 | TLBOOODOOOOD 1000
0x20 MMU_SPR_ENTRY?2 0000 | TLBOOODOOOOOD 2000
0x24 MMU_SPR_ENTRY_INDEX | 00000 | 0000 TLBOOOOODO
0x28 MMU_SPR_ENTRY_LRU DD000 | LRUDDOOO000O0O0O00
0x2¢ MMU_SPR_GROUP D000 | 000DD0000000000000000
0x30 MMU_SPR_EXP_ADDR 00000 | 00000000000
0x34 MMU_SPR_EXP_LOG 00000 |D0000000000
0x38 MMU_READ_TLB_ADDR 00000 | TLBOOOOOO0DOO00D000
0x3c MMU_READ_TLB_DATA D0000 | TLBOOOOOOOOOO0000
0x40 MMU_GLOBAL_BIT_LOW D000 | 00000000000 32bit
0x44 MMU_GLOBALBITHIGH | 0000 | 00000000000 32bit

boobooboobooboboobobobobobOoboobooboobooboOoOoboobOobooooooobooon
00000o00U00o0o000o0oooU0ooOo0oo (MMUOOOOOOOOOODOOOOOOO)OOOOO
oooobooogon

00000000o00oO0o00o0o00oU00o0D (CO00DDO00)00DD0O0D00DDOO0DOo0OUOODOOUD
boooboooobooboooobobobo

MMU_SPR_START

MMUSPRSSTARTOOOOO MMUOOOODOOOODOO

Responsive Multithreaded Processor 0 0000 0000000000000 0O0DOOOOOOMMU_SPR_START
0000000000000 0000000000000000O000O0UO0O00DO00DO0 8hit[7:0)000O0

000000000000 000000000000000 8bit[7:0)000000000DO0OO0OUD
0000000000 o0OOODODbOUObOODOn

00000 s100000000000000O00

MMU_SPR_ALL_FLUSH

gboboobooboboooboobobooobobOo TLBOOOOODODOOOOoDOoOObObOOoDbDOn
LRUOOOODOO0O0OOOoooboooooboobooooooobooooobobboooobobbooooDboo
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MMU_SPR_TLB_FLUSH

goobooooooooooo TLBOODOOOODOOOODOOOTLBOOODOODOOOODOOOOOO
000 6bit[5:0)0000000000O00O0OOOO0ODOOOO0OOOUOO

MMU _SPR_THREAD_FLUSH

OTLBOOOOOOODOOODOOOOO0DODOOOO0OOOOOO0DO0oDOOOOooODOObOO0OO0D s100
gboobOobooboobobooooobooooboobooboooboobooon

MMU_SPR_GROUP_FLUSH

0000000000000 00000000000U0 TLBOOOOOOOOODO (b.1))DOOODOOO
000000000 0000o0oooebit(:0)0000000D00O0DO0OO0O0OODO0ODOO0OOODOOOO

MMU_SPR_LRU_FLUSH

gooboooooooooooooobooTLBOOOODOODOODODO0OD LRUODDODOOOOOOOoOoo
boboobooooboobooooboboooooboooobooooonog

MMU_SPR_MAX_LOCK

0000000 TLBOOODOOOODOOOLRUDODODOOOOOOOODOOOOOOOODODOn
obObooobooobooobooooobbo sboobooobob ooobOobOooboboOoe3nononOd
oboboooooooobooboobobOobobobOobOoboobOobOobOOobOobOobOobOobobOong
obool1oooboooooooobooooobobo 20000000 bU0bOobOobDOoDOoD
ooboooobooboobo0oM0bb0b0OOobO0o0DoOoO0oDOoO0oDOOO0ODOOoODOOODObOODbDOOOOn
0000000000000 00000000000MOI0O0D0O0OU000O00O0O0OOO0OoOoOOog (5.3)
OCMMUSPRENTRY LRUOOOOO 10 LOCKOODOOOO 1000 TLBOOOOOOODOOOO
MMU_SPR.IMAX LOCKOOOOOODODOOOOOOOODOOOODOOOODOO TLBOOODOOOOO
0000000000000 O0OMMUSPR-IMAX.LOCKDO 1600000000000 TLBOOOOO 16
OO000O0O00 MMUSPRENTRY LRUOODOOOOOOOOODOOOOOOOOLOCKOOOOODOO
Oo00 TLBOOOOOOODOOOOODOoOO

0000000000000000000000000 é6bits:0)000000000OOOO

MMU _SPR_ENTRY1

OTLBOOOOOODODOOOOO0OODOOOOOO0DOO0ODOOOO0O0DODOOO0OODO0oDOODOOOOOoOO
gbooobOoboobooboboooooboooooobooogs200n0n

MMU_SPR_ENTRY2

OTLBOOOOOODODOOOOOODOOOOOOOODODOOOOODOOOOOODODOOOOOOO
ubogboboboaobogboobooobooboobooboobobooboboboobooobaboo
gbooobooboobobobobooboobooboob s3booa
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ER—vES - VPN  ~—vg#Ess © PRO

EAN) = 524 : LCK AR : SHR
31:12 11 108 7.0
VPN LCK| PRO SHR

0 5.2: ENTRY1OOOOO

pE~—v&E 0 PPN *yvyyapvy 0 CLC
R=IY AR . PSZ Fyyvare  UNC
avFxan—7 0 GRP s—xniExE 0 BRT

3112 11:10 94 3 2 10

PPN PSZ | GRP|CLC|UNC| BRT

0 5.3: ENTRY2 00000

MMU_SPR_ENTRY_INDEX

oooooOOoooOoooOoooOoo TLBOOOODOOODOODODODOOOOOOOOOO0O MMU_SPR_ENTRY1
000000 MMUSPR.EENTRY2O0O0OOO0OOOOOODOOOODO TLBOOOOOOOOOOTLBO
O0000000000000000D0 e6bitf5:000000

MMU_SPR_ENTRY_LRU

Oo0o0o0oU0ooUOOooO0O0oOoU0ooUooooOOoOoOoOooOo0oO0 MMUSPREENTRYIOOOOOO
MMU_SPRENTRY2O0OO0OOO0OCOOOLRUOOCOOOOODOOOOOOODOODOOO TLBOOO
goocooboboooobooboobobooogooboo

MMU_SPR_GROUP

goooooooooooooooooooooooboooooooooooobooo TLBODODOD

0000000000O00oOoOoU0ooOoOoO (b.)DODOOODOOO0OODOOOU0DDODOOODOOOOOOO
540000

MMU_SPR_EXP_ADDR

oobOooboobooobOoobooooooo TLBOOOOoOoOOoOooOooooooooooooooon
0000000000000 00000000000000000D000O000UD00D0 3bit[2:000000
obooooobooog

gobooobooboooboobooboboooooobooooooboooobooobobooooboooDbo
oood
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S|sdectfield| wuzgEdaesyayFFAMEER

V |valuefield| uciEdaeaiib, okt oL it

21 6 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
context7 | context6 | context5 | context4 | context3 | context2 | contextl | contextO

wFEATES gy |s|v|s|v|s|v|s|v|s|v|s|v|s]|v

0 54:00000000O000O0OOOO

MMU_SPR_EXP_LOG

000000000000 000O00000000D0U0DO00O0D (0580000000

0 5.8 MMUOOOOOOOOOOO

good goood gooad
MMU_EXP_NONE 000 oooo
MMU_EXP_PRO_ALL_RO 001 ooooooboooooogoo
MMU_EXP_PRO_USR_RW 010 obooooobobooobooooooooboooooooo
MMU_EXP_PRO_USR_R 011 uoboooooboboooboooooooboooooooo
MMU_EXP_PRO_SPV_RW 100 oobooooboboooboboooooooooobooooooo
MMU_EXP_PRO_SPV_R 101 goooooooooboboooboooooobooooDooboo
MMU_EXP_PRO_KER_RW 110 ooboooobooooboooboooobboooooooDo
MMU_EXP_PRO_KER_R 111 oobooooooooboooooooobooooooooDo

0000000000 D00000000OO5bit0 4000000000 (10000000)000 3bit[2:0]
uboobggbogooboab

gbobobobobobobobobooooooobobobobobobobobobobobon
gooooo

MMU_READ _TLB_ADDR
MMU_READ_TLB_DATA

0020000000000 TLBOOOOOOOOOODOOOODOOOOO TLBOOODOOO MMU_READ_TLB_ADDR
O00000ooooooOd MMUREAD. TLBDATAOOOOOOOOOOMMU_READ_TLB_.ADDROO
O0O00o0oOooggelbitODDODODDOOOODOOLtO0O Entryl 000 O0OEntry2000 10000000
OO00Entryl 0 SHARETHOOOOOOOOOOOOOOOOOO

MMU_GLOBAL_BIT_LOW
MMU_GLOBAL_BIT_HIGH

000000000000 0ODOCOCOOSHARE.THOODOOOOOO TLBOOOOOOOODODOOOODO
gobooboooooboobooooooobooooboobooboobooobooboooooooboOooboog
ooboobOooboobooobooobobOOooboOoboobooooobooobooOoooOoOooobooooonog
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00000O0TLBOOOOOOOOO0O000O000000000000000000000000000
0000000000000000000000000000000000000000000000000
00000000000000000 TLBOODOOOO0000000000000000000000
000000000000000000000000000000000000000000 ALLFLUSHO
000000000000000000000000000 MMU.GLOBALBIT.LOWO TLBOOOOO
0000 31 00MMU_GLOBALBIT HIGHO TLBOOOOD 32000 63000000LSBO0D TLB
0Oo0000000000o

0 e.g. MMU_GLOBAL_BIT_LOW[0] => TLB_ENTRY[0], MMU_GLOBAL_BIT_HIGH[0] => TLB_ENTRY([32]0

5.3 MMUUOOOOOOOO

OMMUOOOOODOOOO 590000

oooMMUDOOOOMMUDOOOODOOOODOOOODOOOODOOOOOOOOOOOODOOOO
ooogooo

gooooooooooboooobooboobooboobooboboobobobboobooboooobooooo
O0OoMMUOOOOOOOUOOOOOODOOOOOOOOOOOOMMUOODOOOOOOOOO (O 5.9
000000000)0oo0ooMMUOOOOOOOOOOOOOOO

0 5.9 MMUOOOOOOOO

] ooo DDDDD\DDDMMUDDDD 0000 MMUOODO
00oo0oo oo 0x3 0x8
oooooon 0o 0x5 Oxa

000000 (TLBOO)

ooooooooooooooooooOooooboooooooooOooo IbooooooooooOoooo
0000000000000 000O000000000U0U0oU0OOooOO0oooDoUOoooooo (5.2)0
MMUOOOOOOOOODODOOODOoOOOoOoOOoOO0oO TLBOOO0OO0OOO0O0OOO0DO0O0DbO00O0O00bO0OOg
O0O0O0OMMUSPR.EEXPLOGOOO 0(000D0)0000O0OO

ooooMMUOOODODODOOOOOOOOOOOODOOOO0OODOOOODOOODOODOOOOOOOOO
oboooOob0oobooboboobooOobOOobonO NecopOOOoooooo

oooooboo

oobooOoooboooobooooboooboooooOooooobooooo Iboooon0 TLBOOOOOOO
0000000000000 0000000000000O00o00O00O00O0O0D0OD0O0OOUD (O 5.8)
ooooooooMMUODOOOODOOO

oooMMUDDOOOOOOOOOOO0O0O00000000000000000000 Ne-opOOOOOO
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CACHE

6.1 OOUOOOOOOO

6.1.1 00U

Responsive Multithreaded Processor 0 0 00 0000000000 OODOODOOOOOODOODOODOO
6.100000000000000000000D0O0O0O0OoOoO0OoOooOoOooOOoOn

32 KB 8-way set-associative [0 [

000000000000 OO0ooOoO 32byte

Look Through

oooobooon

gbooboobobobooboobooboobooboo

oooobooooobooboooooboooon

ooooobooo 1000

ooooboooood

e OOOUOODOODOO

e JO0ODOODOOODOODO

jJOoooocoooooon

goboobobooooboooboo

16 D0 D000 victim buffer

gdle00b000bo0ooooboonog

OooobDoO0o0oooo0ooooDoOo0o LRUODOOOO 200

gbooboobobobooboobooboobooboo
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CPU 7 ﬁiz;{} AEYT I ALZYE
FT=AXYYY AV AT A
mem_rw_buffer F—4 MMU
MEFYYYaAY AT A T l
2 R 54 MMU B RE T
7—:*‘57?‘\"7“/1
avho—3
| @hFrvy .
AFryya fﬁ;ﬁgi; F—a%yyya
- victim buffer victim buffer
it buff it buff « write buffer
read buffer walt bufrer walt butter
avha— avha—
vha—32 vho—3 :‘ read buffer
256 bit /S A

U 6l:0000000000D0O0O0COOO0

6.1.2 000OOgon

gbooooboobobelbdbOobbOobObOOOODbDOOOODObDDOOOODODbOOODOOO
0000000000000 00000000000000 victimbuffer 100000000000 0C0OO
0 (6.1.3)0000000000000000000 waitbuffer 00000000000 OOO (6.1.4)0

uboboooooboooobooon
ooboooooooboooooboooboobooboooboobooboooboobooboobOooobooOoobn
gbooooooboooobobooboooboboooooboboobooobooboooon

6.1.3 victim buffer

victim buffer 0000 0000000000000 O0OOOO00O0O0O0O0O0O0O0OOOOOCOO0O0 full
associative U OO 0OD0OOO0DOOOOODOOO0ODOOOOOOOOOOOO0OODOOODOOOOOOODOOODO
oboobOoooobooboooooboooooboobooooboboboobobooboOoooon

6.1.4 wait buffer

go

wait buffer 0000000000 read buffer 000000000000 0000O0OOOOOOOOO

0000000000000 0000000000000000000000000000 wait buffer OO
00 writebuffer 000000000O0O00ODOO
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gooooo

0000000000 writebuffer 0 16 000000000victimbuffer 0000000000 O00O00OO
ooooboooobooboon

uboobuoooooogbbooboaba

obooobooobooooboobobooooboooboo0ooboooo0ooboobooooboooDn
booobooooooooooobooboobobobOobobOobobo 20000000000000
goooboobooobobooooobooooobooboooooboooobobooboooobooooobobn
00000000 writeback DOOOOOOOO

oboooboooooogon

O00000o00o0obOoObog 1bytedOOOD4byteDO0OOO 8byteUOODODOOOOODOODO
00000001 0000000000000 000 32wtedD0O000DODOOOOOODOOOOOOO
obooobOoboooboobob 100000000 boobo0oboooooboooooboan

oool/o0o0o0o0o0ooo0o0ooUo0oooo0ooooooo

6.1.5 UU00OOOOO0O0OO0OODOOOO0OO0On

oobooobooboobooboobooboelbbo0oboOoboOoobOooboobooobooobooon
0000000000000 0O0000U00O0O00O0U0O0OU0O0O0DUO0OUOLOO (0De2)D00OOOOO
000000000000000000 TLBOOOOUOOOOOOOOODO (.2)000000D0O0OOO
oooooobOos1b00obooboooooooboo

0 6.1: 0000000000000000

gooog gooo oo DDDDDDD[?:O]‘DDDDDDDD[TO}‘
ON ooob (bDoboboboboo 0x80 0x86
REP.MODE | OO0ODO gooooooog 0x81 0x87
ACCSCHE | 0O0OOO gooooooog 0x82 0x88
LOCK gooo gooooooog 0x83 0x89
RESET gooo goobobobooo 0x84 0x8a
FLUSH gooo write back 0 00O oo 0x8b
ALLFLUSH | 00O0OO 00 write back oo 0x8c

0 62: 0000000000000000000
] 0o \ oo

MFCO | OOO0OCOOOCOOOO0OOOogoooood
MTCO | OOQOOO0OO0O0O0O0000000
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ON

gooobooooobobooboooboobooooobouboobooboboboboboo

obooobooobooboboooboobooooboooooooooooboobboooo0oobooDon
gbooobOobooobooboboooooboooon

00000000000000000 (051)000D0000O0O0OO0OO0OO0OO0OO0OOOOOOOOOO
0000 8bit [7:0000000000000DOO0O0OO 7yOUOOODDOOODOO 0OOOOUDOOODODOO
ooo

REP_MODE

ooooooooooOoOooboOo0oOoooooooOobooOooooDbOoDOODODO LRUDOOOODDODOD
l1g00b0oooobooocoooboooobobooooooboon

ooooooo1bvt 00000000000 DOO0O0O0O0 LRUDDOOOOODODOOODOOOOOO
0000000000000 000000Uo0O bbit[Q)OODDODODOOLUOLOOOO

ACC_SCHE

oooooboogobel4b0ooboboOooobOoOoooobooooboobooooobObOOoooDobooooon
obooobobooboob 1bob0booboobooboooooboooon

OO0 REPMODEOODOOOODOOOODO 1bitO00OD0OOO0ODOOOOOODOOODOOOODOOOO
0000000000000 00000UoO bbit[)OODODODOOLDDOOOO

LOCK

gooooooosl10oobooboobobooboobooooooooobboobboobooooooDobb
OTLBOOOOO CACHELOCKOOOOOOOOOOOOOOOoOoOOoOOoOoooooooooooooo
gbooobOoboooboobooooboobooooobooboooooobooboooooboOobooooOon

gobooooooboooboboooboooboooooooboooobobooooboobooboooooon
oobooboooooobooooooooboobOooobooooDoooDoooooboobDooboDooboog
oboooboooooooobooooobooboooooooboobooooooooooboooog
gooono

gobooooooobooboooboooboooooooooobooooobooobbooboooooDoODbo
gboooboboobooboooooobooogn

O0000000000000O000 (051)000ODOUDODUODDOUODOODOUOOOOODOOOOOODOOOO
0000 8bit [v:0) 0000000000 UDOOOO 7YOOOUUOUOUOODO 00000OOODOOOO
ooo

RESET

0000000 100D000000DDOC00O00d victimbuffer 0000000 QCO0O0OOOOOOOO
booobooooboboooooboooobobooooboooobOoooon

0000000000000 00000000000OoO0 hit[0)0O000D00O0O0O0DOOO0O1IO0OO0O0O0
gboooboboooboooboboboobOoboooobooooooon
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FLUSH (CO0O0O0O0O0O0OOOOOoOooon)

000000000 00000ooogpoOooDooDDD vickimbuffer 00 0000000O0O0ODOOO
0000000000000 0000000U0000D00D00D00000000o0oOO (O05.1)00000
booobooooboobooooboboooooboooobooboooooboooobobooobooonon

0000000000000000000000000oO 8hit[7:0)0 000000000000 On
Or70oob0oboobooobc oboboobOoOoboOobOobo

ALL_FLUSH

gbobobobobobooooooobobobobobooboooooobobobbobobon
oooooboo
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ooooooooo MrCOOMTCOODOOOODOOOODOOODOODODOOOODOODOODODOOO
OrdO0D0OOO0

7.1

oooood

offset
0x00
0x01
0x02
0x03
0x04
0x05
0x06
0x07
0x08
0x09
0x0a
0x0b
0x0c
0x0d
0x0e
0x0f
0x10
0Ox11
0x12
0x13
0x14
0x15
0x16
0x17

31

2423

1615

8

Status Register ( Thread0

Status Register ( Threadl

Status Register ( Thread?2

Status Register ( Thread4

Status Register ( Thread5

( )
( )
( )
Status Register ( Thread3 )
( )
( )
( )

Status Register ( Thread6

Status Register ( Thread7 )

Thread Table Register ( Thread0

Thread Table Register ( Threadl

Thread Table Register ( Thread?2

Thread Table Register ( Threadb

(
(
Thread Table Register ( Thread3
(
(
(

Thread Table Register ( Thread6

)
)
)
)
Thread Table Register ( Thread4 )
)
)
)

Thread Table Register ( Thread?

Thread ID Register ( Thread0

Thread ID Register ( Threadl

Thread ID Register ( Thread2

Thread ID Register ( Threadb

Thread ID Register ( Thread6

)
( )

( )

Thread ID Register ( Thread3 )
Thread ID Register ( Thread4 )
( )

( )

( )

Thread ID Register ( Thread7
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o770 00000000

offset
0x18
0x19
Oxla
0x1b
Ox1lc
Ox1d
Oxle
Ox1f
0x20
0x21
0x22
0x23
0x24
0x25
0x26
0x27
0x28
0x29
0x2a
0x2b
0x2c
0x2d
0x2e
0x2f
0x30
0x31
0x32
0x33
0x34
0x35
0x36
0x37
0x38
0x39
0x3a
0x3b O 0x47
0x48
0x49
Ox4a
0x4b
Ox4c
0x4d
Ox4e
Ox4f
0x50
0x51
0x52
0x53
0x54
0x55
0x56
0x57

31

2423 16 15 8 7

0

Instruction Count Register ( ThreadO

Instruction Count Register ( Threadl

Instruction Count Register ( Thread?2

Instruction Count Register ( Threadb

(

(

(
Instruction Count Register ( Thread3

(

(

(

Instruction Count Register ( Thread6

)
)
)
)
Instruction Count Register ( Thread4 )
)
)
)

Instruction Count Register ( Thread?

Count Register ( Thread0 )

Count Register ( Threadl

Count Register ( Thread2

Count Register ( Thread3

Count Register ( Threadb

Count Register ( Thread6

( )
( )
( )
Count Register ( Thread4 )
( )
( )
Count Register ( Thread?7 )

Compare Register ( Thread0

Compare Register ( Threadl

Compare Register ( Thread2

Compare Register ( Thread4

Compare Register ( Threadb

)
)
)
Compare Register ( Thread3 )
)
)
)

| —| ] —

Compare Register ( Thread6

Compare Register ( Thread? )

Floating-Point Control Register ( Thread0

Floating-Point Control Register ( Threadl

Floating-Point Control Register ( Thread2

Floating-Point Control Register ( Thread3

Floating-Point Control Register ( Threadb

Floating-Point Control Register ( Thread6

)
( )
( )
( )
Floating-Point Control Register ( Thread4 )
( )
( )
Floating-Point Control Register ( Thread7 )

Issue Mode Register

CPU Count Register (Low)

CPU Count Register (High)

MMU Register

Exception PC Register ( Thread0

Exception PC Register ( Threadl

Exception PC Register ( Thread2

Exception PC Register ( Threadb

Exception PC Register ( Thread6

)
( )

( )

Exception PC Register ( Thread3 )
Exception PC Register ( Thread4 )
( )

( )

( )

Exception PC Register ( Thread?

Exception Cause Register ( Thread0

Exception Cause Register ( Threadl

Exception Cause Register ( Thread2

Exception Cause Register ( Thread3

Exception Cause Register ( Threadb

Exception Cause Register ( Thread6

)
( )

( )

( )

Exception Cause Register ( Thread4 )
( )

( )

( )

Exception Cause Register ( Thread7
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offset 31 24 23 16 15 8 7
0x58 Interruption Wait Register ( Thread0 )
0x59 Interruption Wait Register ( Threadl )
OxbHa Interruption Wait Register ( Thread2 )
0x5b Interruption Wait Register ( Thread3 )
0xbc Interruption Wait Register ( Thread4 )
0x5d Interruption Wait Register ( Thread5 )
0x5e Interruption Wait Register ( Thread6 )
0x5f Interruption Wait Register ( Thread7 )
0x60 External Interruption Level Register ( Thread0 )
0x61 External Interruption Level Register ( Threadl )
0x62 External Interruption Level Register ( Thread2 )
0x63 External Interruption Level Register ( Thread3 )
0x64 External Interruption Level Register ( Thread4 )
0x65 External Interruption Level Register ( Thread5 )
0x66 External Interruption Level Register ( Thread6 )
0x67 External Interruption Level Register ( Thread7 )

0x68 00 0x69 -
Ox6a Exception Base Address Register
0x6b O 0x6f -
0x70 O 0x73 Event Link In Register
Ox74 O 0Ox77 Event Link Out Register
0x800 0x84 Instruction Cache Control Register
0x860 0x8c Data Cache Control Register
0x8e ROM Status
0x8f EXT Status
0x90 Multiplexer Arbitor Mode 256bit Bus
0x91 Multiplexer Arbitor Mode 32bit Bus
0x92 Multiplexer Watchdog Timer 256bit Bus Enable
0x93 Multiplexer Watchdog Timer 256bit Bus Mode
0x94 Multiplexer Watchdog Timer 256bit Bus Reset
0x95 Multiplexer Watchdog Timer 256bit Bus Count
0x96 Multiplexer Error Handler State 256bit Bus
0x97 Multiplexer Error Handler State 32bit Bus
0x98 Multiplexer Error Handler Instruction Cache
0x99 Multiplexer Error Handler Data Cache
0x9a Multiplexer Error Handler DMACO
0x9b Multiplexer Error Handler DMAC1
0x9c Multiplexer Error Handler DMAC2
0x9d Multiplexer Error Handler PCI
0x9e Multiplexer Error Handler Bus Interface Unit
0x9f Multiplexer Error Handler MDMAC256
0xa00 0xb8 Address Decoder Control Register
0xb9 Multiplexer Watchdog Timer 32bit Bus Enable
Oxba Multiplexer Watchdog Timer 32bit Bus Mode
0xbb Multiplexer Watchdog Timer 32bit Bus Reset
Oxbc Multiplexer Watchdog Timer 32bit Bus Count
Oxbd Multiplexer Error Handler MDMAC32
Oxce PID Parameter Register ( Thread0O 1)
Oxcd PID Parameter Register ( Thread20 3 )
Oxce PID Parameter Register ( Thread405 )
Oxcf PID Parameter Register ( Thread60 7 )
0xd0 Target IPC Register ( Thread0 )
Oxd1 Target IPC Register ( Threadl )
0xd2 Target IPC Register ( Thread2 )
0xd3 Target IPC Register ( Thread3 )
Oxd4 Target IPC Register ( Thread4 )
0xd5 Target IPC Register ( Thread5 )
0xd6 Target IPC Register ( Thread6 )
0xd7 Target IPC Register ( Thread?7 )
0xd8 Fetch Bound Register ( Thread0 )
0xd9 Fetch Bound Register ( Threadl )
Oxda Fetch Bound Register ( Thread2 )
0Oxdb Fetch Bound Register ( Thread3 )
Oxde Fetch Bound Register ( Thread4 )
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offset 31 24 23 16 15 8 7 0
Oxeb Own Compare Register
Oxe6 Own Floating-Point Control Register
Oxe7 Own Bad Virtual Address Register
Oxe8 Own Exception PC Register
0xe9 Own Exception Cause Register
Oxea Own Interruption Wait Register
Oxeb Own External Interruption Level Register
Oxec Own Target IPC Register
Oxed Own Fetch Bound Register
0xf0 Special Mode Register
0xf1 NMI Mode Register
0xf2 Special Operation Register

0xf3 O Oxfe -

OxAT

Chip Version Register
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383

7.1.1 Status Register

O000: 0x000 0x07 (DOODOODO)
oboooboboooboooboooogan oxoooo0000OOOOOOO

31

25 24 23 22 21 12 11 8 76 543 210

[TslPHEV] - M |- [EBc| Mo |- [ELIE|

bit O

go

TS

Timer Start
1. 000000000000
O ooooOooOoooooooo

PE

Period
1: Timer Interrupt 0000 0ODO00O0O
0: One Shot

EV

Exception Vector Location[d
1: Bootstrap --- 000000000000 OO0OODOOOOODOOO
0: Normal ---00000000O0D0OO0OOODOOOOCODOO

M

Interruption MaskO 1 0000000000000 O0OOOOOOOOOOOO
11: Tiemr Interruption

10: Hardware Interruption

9: Software Interruptionl

8: Software Interruption(

EBAE (EB)

Exception Base Address Enable

1: Variable --- TBA(Table Base Address) 00000000000 DOOO
goooo

0: Fixed ---000000D0O0O0DOODOOODOO

CRAM (C)

Control Register Access Mode
0: Precise --- 0000000000 0ODO0OOCODOODOOOODOODODOOO
oooooooooooo

MO

Mode Bit

00: Kernel Mode

01: Superviser Mode
10: User Mode

EL

Exception Level DO O O00O0O0O00 100 00000OERETOOO 0000
goooo

1IE

Interruption Mode
0: OODO0OOODbOOoo
1. 0000oooooono

7.1.2 Thread Table Register

O000: 0x080 0x0f (DOODOODO)



384 o770 00000000

gobooooboooboboboobooobooobooboooobooooboboobooboobooobon
ob00oobo0b0o0obDOobobobooboOobooxe8 OO oxooo000000 000D OODO

31 14 13 12 9 8 7 0
- |E| STATE [K]| PRIOR

bit O oo

E Thread Enable

0: 00DO0O000ODO0DO0O0ODOO0ODO00OoODODOoOoOooOoon
1. 0000000000000 D0000oD0oDoOooOooDOooon
STATE Thread State

0000: Invalid

0001: Run

0010: Ready

0011: Not Ready

0100: Backup Now

0101: Restore Now

0110: Backup Wait

0111: Restore Wait

1000: Copy or Swap Now

1001: Stop Wait

KEEP (K) Keep Active Thread

0: 00O

1. 000000000000 00o00Do0oDoUooOooOooooog
PRIOR Thread Priorityd 256 Levell

7.1.3 Thread ID Register

O000:0x100 0x17 (DODDOO)

31 0
Thread ID

bit 0 go
Thread ID gbooboooboobooboboaoboobooood

7.1.4 Instruction Counter Register

O000: 0x180 ox1f (CODOO)

31 0
Instruction Counter
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bit O od
Instruction OO0000oo0o0oooooooooooooooooooooooo
Counter
7.1.5 Count Register
00D0D0: 0x20 0 0x27 (0D 00O0)
31 0
Count
bit O od
Count 0000000000000 00D00000 Compare Register 000000
Oooooooooo
7.1.6 Compare Register
O000:0x280 0x2f (DODOO)
31 0
Compare
bit O od
Compare 0000000 o0000000000O000DO000 Count Register 00 O

ooboooboobobooboooobobooobooooboooboooboboOoon
000 Status Register 0 IMOOOOOQO IECOQOOOOOODOOOOO

goooog

7.1.7 Floating-Point Control Register

O000:0x300 0x37 (0OO0OO)

31

6 5 4 3

|[RND|

EM
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o770 00000000

bit O go

RND Rounding Mode

00: Round to Nearest

01: Round to Zero

10: Round to Positive Infinity

11: Round to Negative Infinity

EM Exception Mask
3: Inexact Exception
2: Underflow Exception

1: Overflow Exception

0: Invalid Exception

obooobO1o0o0booo0ooobooooboobooooboooooaon

7.1.8 Issue Mode Register

ooogd: 0x38
gboooboboobooboooooggoxooooooooboooooaon

31 28 27 25 24 22 21 19 18 16 15 13 12 10

9

7 6 4 3210

- | sa3 [ sa2 [ sa1t [ sao | ma3 | mMA2 | MA1L | MAo | sP | PO |
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bit O o0
Sub Assign0, [0 00 0000000000000 00000 (THASSIGN) OO
1,2, 3 (SA0, | SUB.POLICY 00000 D SUBFIX 0000000000000
1,2,3) 00000000000D00000000000000000000000
00000000000000000000000000000
Main As | 000000000000000000000 (THASSIGN)DOODOOODO
sign0, 1,2,3 | 00000000000000000000
(MAO, 1, 2,
3)
Sub Policy | 000000000000D00D00D00DO0D0OD0
(SP)
e 1INST_ITH
00: NORMAL
01: PRED.STOP --- 0000000000000 0D00D00OO0O0O
00000000000000000000000000000000
00000000000
10: MINSTSTOP ---0000000000000000000000
000000000000000000000000000000
o TH_ASSIGN
00: SUB_PRIOR --- 00000000000000000000000
00000000000000000000000000000000
00000000000000000000000000
01: SUBFIX ---000000000000000000000000
00000000000000000000000000000000
D0000000000000000000000000000000
000000000000000
Policy (PO) | 00000000000000

00: 1INST_1TH ---0000000DO0CDO100000CC0O 1000000
gooobooobooo400bob0o0obo0oboooboboobooooboobogoo
gboboobOoboooobobooooboo

01: HIGHEST.FAST --- 0000000 O0OOOOOOOOOOOOOOO
gbobooboogbobobouoboboboboboboobobobon
gbobobobobobobobobo3uopooooboboobooogn
gooooooo

10: TH.ASSIGN --- 0 0000000000000 O00OOOOOOOOoOO
gboobuoobooobgoboboaoboaobooboooboooabo

7.1.9 CPU Count Register

0o000: 0x39, 0x3a



388 o770 00000000

31 0
CPU Count

bit O go
CPU Count | 64bit 000000000000 OCOOOO 1O000OOO0OOOOODOOO
0x39 000 32bitH0x3a 000 32bit 0000

7.1.10 MMU Register

OO0O00: 0x3b O 0x47
MMUOOOOOOOOOO

7.1.11 Exception PC Register

O000: 0x48 0 0x4f (DO OOO)

31 0
Exception PC

bit O go
Exception O0000o0oo0o0oO0ooooO0ooooo0oUooooooooooog pC
PC O000000000ERETOOO0O0O0DODOOOOOOOO0O0OODOOD

7.1.12 Exception Cause Register

O000: 0x500 0x57 (0O O0ODO)
oooobO0ob0ooboobOoboooogooxoooo0o0ooobboooon

31 30 17 16 121110 9 8 7 6 2 10
D] - HIRL  |TI[HI[s1[so]-| cODE |
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bit O oo
Delay Bit | 0000000000 DelaySlot0O00000OO000O0 100000000
(D)
Hardware ooooboooogon
Interrup-
tion  Level
(HIRL)
Timer In- | 0000000000 100000000000O0OOOOOOOOOOOOO
terruption 000000000000 0ooooooooo
Pending
(T1)
HI Hardware Interruption Pending
S1 Software Interruption 1 Pending
S0 Software Interruption 0 Pending
Exception gogogooobboooooboboobooboo
Code
(CODE)
7.1.13 Interruption Wait Register (0 OO0 0)
O000: 0x58 O 0x5f
31 0
Interruption Wait
bit O oo
Interruption | 00O0O00O000OO0OOOO (IRL)ODOOO0OO0O0OOOOOOO 10000000
Wait dooooo IRLOObOoobooobgoobo
7.1.14 External Interruption Level Register (00O 0O0)
goood: 0x60 O 0x67
31 0
External Interruption Level
bit O gd
External 000 IRCOODDODODO0O0O0O0ODO0O0O0O0 IRLOOOOOO
Interruption
Level
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gobooogood

7.1.15 Interruption Pending Register

0O0O00: 0x68
00 (00)00000000

7.1.16 Interruption Clear Register

0000: 0x69
00 (00)00000000

7.1.17 Exception Base Address Register

googd: 0x6a

31

Exception Base Address

bit O go

dress 0000000000

Exception 0000000000000 0000DOdStatus Register 0 EBAEOOOO
Base Ad- | 100000000000 00 EBAOOOOODOOOOOOOOOOOOO

7.1.18 Event Link In Register

OO000: 0x70 0 0x73

7.1.19 Event Link Out Register

ooo00d: 0xv4 0 0x77

7.1.20 Instruction Cache Control Register

O000: 0x800 0x84
60 (CACHE)DUODOOOOODOOUDOODOODOUOOOOOO

7.1.21 Data Cache Control Register

OO000d: 0x860 0x8c
60 (CACHE)OOOUOOOOODOOOOoUOooOoooooo
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7.1.22 ROM Status

O000: 0x8e
31 9 8 7 0
Reserved qu Count
bit O oo
Uncache 1000000 ROMOIDOOUODODO 32bitI/O000 Uncache DO0OOOOO
(UC) (000000000 O0OO0)DRead0OOO0OOOOOOOODOOO
Count ROMOOOOODO Auto Ready 00O OO0 OO0DOODOOO
7.1.23 EXT Status
O0000: Oox8f
31 9 8 7 0
Reserved qu Count
bit O oo
Uncache 10000000000000000 32bitI/O000 UncacheOOOOOO
(UC) 0 (00000000 0U0OD0)DRead0OOOOODOOOOODOOO
Count 0000000000 AutoReady OO OOOOOODOOOOO

7.1.24 Multiplexer Arbitor Mode 256bit Bus

ooogd: 0x90

31 1

Reserved @

bit O go
Mode (MO) | 0000000000 OOOO0OOOOOOOOOOOOOOOOODOOONL
obooOobooooobobooooobooooooboonoo

7.1.25 Multiplexer Arbitor Mode 32bit Bus

ooo0d: 0x91

31 1

Reserved @
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bit O go
Mode (MO) | 0000000000 OOOO0OOOODOOOOOOOOOOOOODOOOL
obooobOobooooboboooobooooooboonoo

7.1.26 Multiplexer Watchdog Timer 256bit Bus Enable

ooog: 0x92

31 1

Reserved @

bit O go
Mode (MO) | 0000000000 OOOO0OOOOOOOOOOOOOOOOODOOONL
obooOobooooobobooooobooooooboonoo

7.1.27 Multiplexer Watchdog Timer 256bit Bus Mode

ooog: 0x93
ogboogoobooo

7.1.28 Multiplexer Watchdog Timer 256bit Bus Reset

O0O00: 0x94

7.1.29 Multiplexer Watchdog Timer 256bit Bus Count

goog: 0x95

7.1.30 Multiplexer Error Handler State 256bit Bus

ooog: 0x96

7.1.31 Multiplexer Error Handler State 32bit Bus

ooogd: ox97

7.1.32 Multiplexer Error Handler Instruction Cache

Oo000: 0x98

7.1.33 Multiplexer Error Handler Data Cache

ooog: 0x99
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7.1.34 Multiplexer Error Handler DM ACO

googd: 0x9a

7.1.35 Multiplexer Error Handler DMAC1

OOoO00: 0x9%

7.1.36 Multiplexer Error Handler DM AC2

Oo000: 0x9c

7.1.37 Multiplexer Error Handler PCI

OO000: 0x9d

7.1.38 Multiplexer Error Handler Bus Interface Unit

OoO0Od: 0x9e

7.1.39 Multiplexer Error Handler MDMAC256

Oo0O00: ox9f

7.1.40 Address Decoder Control Register

OO000: 0xa0O 0xb8
40 (D00O0OU0O0OO0OO0)ODOODODOOOoUOOOoOO

7.1.41 Multiplexer Watchdog Timer 32bit Bus Enable

oo0ogd: 0xb9

7.1.42 Multiplexer Watchdog Timer 32bit Bus Mode

O0000: Oxba

7.1.43 Multiplexer Watchdog Timer 32bit Bus Reset

OO0O00: 0xbb

7.1.44 Multiplexer Watchdog Timer 32bit Bus Count

O0000: Oxbe
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7.1.45 Multiplexer Error Handler MDMAC32

O0000: O0xbd

7.1.46 PID Parameter Register

O000: Oxec O Oxef (200000)
PIDOOOOOOODOOCOCOOO0ODOO0OO0000DODODO Target IPC Register O PIDOOOOOO
gboooboobos3idieogbooboobobobonbobooboobobooon

31 30 26 25 21 20 16 15 14 10 9 5 4 0
[E] Kp Ki Kd [E] Kp Ki K

bit O oo

E PID Parameter Enable

0: 00000000000 000000000
1. 00000000000000000000
KpO KiOKd | 10000: 50000000000 (55)

01000: 40000000000 (&)
00100: 30000000000 (%)
00010: 20000000000(%)
00001: 10000000000(3)
00000000000 000000000000000

0:1001100000000000000 S+1+3i=Z0000

Ju—
[}

|—= | 0ol

7.1.47 Target IPC Register

O000:0xd0 DO Oxd7 (DO ODOOO)
IPCOOO0O0DOOOO Compare Register 00000000 O0O0O0O0O

31 30 28 27 0
’ E | MO | Target IPC




v1. OO000000

395

bit O

go

E

IPC Enable
0: IPCOOOOOOODO
1. IPCOOO0OO0O

MO

IpPCOOO0OOOOODOOOOO
00: PIDODO

0Ol: DOboboooobooboo
oooo:prPIDOO

Target IPC

000 IPC(OO0O0OO0Compare Register 00000000000 OOOOO
ooooooo)ooo

O : Compare Register 0 100000 00000000 IPCO 07000000
ooOovoooOODO

7.1.48 Fetch Bound Register

O000: 0xd8 0O 0Oxdf (200000)

31

Fetch Bound

bit O

go

Fetch Bound

gooooogoooo

7.1.49 Own Status Register

go0d: Oxe0

7.1.50 Own Thread Table Register

O000: Oxel

7.1.51 Own Thread ID Register

goodd: Oxe2

7.1.52 Own Instruction Count Register

goo0d: Oxe3

7.1.53 Own Count Register

O0000: Oxed
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gobooogood

7.1.54 Own Compare Register

googd: Oxed

7.1.55 Own Floating-Point Control Register

OO000d: Oxe6

7.1.56 Own Bad Virtual Address Register

O000: Oxe7

7.1.57 Own Exception PC Register

oo00d: Oxe8

7.1.58 Own Exception Cause Register

oo00d: 0xe9

7.1.59 Own Interruption Wait Register

O000: Oxea

7.1.60 Own External Interruption Level Register

O0000: Oxeb

7.1.61 Own Target IPC Register

O000: Oxec

7.1.62 Own Fetch Bound Register

O0000: Oxed
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7.1.63 Special Mode Register
OoO0: oxfo

31 210

Reserved | TH ISYN‘

bit O go

Thread (TH) | default: 0

gboboobOooooooboooobo1l1oboooan

0: rstrth00 0000000000000 0O00DO0O00O0O00ODOOO (Active
Thread RUN O O)

1: 0000000000000 0000000 Active Thread STOP 00 00O
runth 00000000000 O000O0OO000DO0O0OO0

Sync (SYN) | default: 0

0: Sync MODE 0O O

1. 0000000000 syneO 00

7.1.64 NMI Mode Register
Oood: oxfl

31 8 76 543 210

ReSeI’Ved ITH7|TH6|TH5 TH4|TH3|TH2|TH1|THO‘

bit O gd

Thread (TH) | default: THO = 1

00000 NMIOOOOOOODOODOOOODOOO
000000000 NMIODOODOODODOODOOODOOODOODOOOO
agood

Status Register 0 EBAEO O OO 1000 0O OException Base Address Reg-
ister 0 O00O0OOD0ODO0O0O0O0OO0OOOODODOOOOOOO
EBAEOOODO O0O0ODOOOODDO 0x80000000 0O OO OODO

7.1.65 Special Operation Register
O0o0o: oxf2

31 9 8 7 6 5 4 0
Reserved IOFFlONIDEI E I ARG
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8.1 0000O0O0O0ODOO (IRC)

0000000000 (IRC)DO00O00O0OO0 200 IRCOODUODOOOOOOOOOOSWwIRCOOOOO

OO0 (IRL)O OROUO Main IRCO IRQ16 00 000O00000Main IRCO IRLO RMT PUOOODO
ooooboooboo

0000000 : Main IRC: 0xftff9000, Sub IRC: 0xffff9400

8.1.1 0UOOUOOO

offset 31 2423 1615 8 7 0
0x00 31ch|[30ch|29ch|28ch|27ch|26ch|25ch|24ch|23ch[22ch|21ch|20ch|19ch|18ch|17ch|16ch
0x04 15ch|14ch|{13ch{12ch|11ch|10ch| 9ch | 8ch | Tch | 6¢h | 5ch | 4ch | 3ch | 2¢h | 1ch [0x00
0x08 Request Sense Register 0
0x0c Request Clear Register 0
0x10 Mask Register MT]
0x14 26’h0 fci] IRL Latch
0x18 31°h0 Jroa}

8.1.2 Trigger Mode Register

OO0000: 0x00,0x04

31302928272625242322212019181716151413121110 9 8 7 6 5 4 3 2 1 0
| 31ch | 30ch [ 29¢h | 28¢h [ 27ch | 26¢h | 25ch | 24ch | 23¢h [ 22¢h | 21¢h [ 20ch | 19¢h | 18ch [ 17¢h | 16¢h |

31302928272625242322212019181716151413121110 9 8 7 6 5 4 3 2 1 0
| 15¢h | 14ch [ 13¢h | 12¢h [ 11ch | 10¢h | 9ch | 8ch | 7eh [ 6¢h | 5eh [ 4ch | 3¢h | 2¢h | 1ch |0x00]




400 0o8d 0000

bit O go
Trigger OO0OCOCOCOOCOOCOODODOOODOoffset 0x000 00000 31-1700 O off-
setOx04 000000 16-100000000000000

bit | Trigger Mode
00 High Level
01 Low Level
10 Rise Edge
11 Fall Edge

8.1.3 Request Sense Register

31 10
’ Request Sense Register | 0 ‘
bit O od
Request Trigger Mode Register 000000000000 IRLINJRQINOOODOO
Sense 00000000000 DO0000DO0b00O0OO0 100D000000bit310
TRQ31, bit1 0 IRQ1I OO0 OO Read 0 O

8.1.4 Request Clear Register

31 10

’ Request Clear Register | 0 ‘
bit 0 od
Request Request Clear Register 0 bit31-10 00 100 00000000DOODOOO
Clear 00000000000 0o0ooDo00ooOwrited OO

8.1.5 Mask Register

31 10
’ Mask Register IMI‘
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bit O oo

Mask 31-1000000000000D0 31-1000001000000000DO
OO0000OO0000OD0O00D0OOMaskd 100000 Request Sense Register
gooooooo

MI ooOoOoOoIRLOUTOOOOOOOOOOOOOOOOOOIODOOOOOOO
IRLOUT OO “L» 000

8.1.6 IRL Latch/Clear

31 6 5 4 0
| 26°h0 loL| IRL Latch
bit 0 00
IRL Latch | 0000000000000000
CL 10000000000000000000000000000000000
0000000000

8.1.7 IRC Mode Register

31 10
| 31h0 fro
bit 00
Mode 100000 IRLIND IRQINB127] 000000000000 IRLINO O O
00 IRLOUT 0000

82 00/0000
8.2.1 IRC

IRCOOOD0D0000 1000000000000 IRLIN[4:0](IRQIN[31:27)), IRQIN[26:1] 000000
0000000000000000000000000000000000000000000000000
0000000 MASKOODOOOOOOOOOOOD0DO000000000000000000000000
00000000000000 (IRL Latch) 0000000000000 IRL Latch 00000 MASKOO
000 MIOOOD (D00 0)0 0000000 IRLOUT[4:0]00000000

IRCODO00D00000000000000 IRLIN4:0]00000000000000 IRLOUT[4:0]0
000000000000000000000000

00 Main IRCOOODOO0000D0000 SubIRCOOOOOD0000O0000OSwbIRCOOODOODO
0 (IRL)0O OROOO Main IRCO IRQI6000000000000000
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0 &81: Main IRCOOODOODODO 0 82: SubIRCOODOOOOO
IRQ31 | Bus Error TRQ31 | Reserved
IRQ30 | Address Error TRQ30 | Reserved
IRQ29 | Watch Dog Timer Error TRQ29 | Reserved
TRQ28 | Responsive Link TRQ28 | Reserved
TRQ27 | DMAC3 TRQ27 | Reserved
TRQ26 | DMAC2 TRQ26 | External 10 3
TRQ25 | DMAC1 TRQ25 | External 10 2
TRQ24 | DMACO TRQ24 | Reserved
TRQ23 | PCI TRQ23 | Reserved
TRQ22 | DMAC256 TRQ22 | Pulse Conter 3
IRQ21 | IEEE1394 TRQ21 | Reserved
IRQ20 | Ether MAC TRQ20 | Reserved
IRQ19 | SPI 1 TIRQ19 | PWM11
IRQ18 | SPI 0 TIRQ18 | PWM10
IRQ17 | PWM Input 2 IRQ17 | PWM9
IRQ16 | Sub IRC IRQ16 | PWMS
IRQ15 | Pulse Counter 2 TIRQ15 | PWMT
TRQ14 | Pulse Counter 1 TIRQ14 | PWM6
TRQ13 | Pulse Counter 0 TIRQ13 | PWM5
TIRQ12 | UART 1 TIRQ12 | PWM4
TIRQ11 | UART 0 TIRQ11 | PWM3
TRQ10 | External 1O 1 TIRQ10 | PWM2

TIRQ9 | External IO 0 IRQ9 | PWMI1

IRQ8 | PWM Input 1 TRQ8 | Reserved
IRQ7 | PWM Input 0 TIRQ7 | Reserved
IRQ6 | GPIO TIRQ6 | UART3

IRQ5 | RTC TIRQ5 | UART2
IRQ4 | DMAC4 TRQ4 | Reserved
IRQ3 | PWMO TIRQ3 | Reserved
IRQ2 | I*C IRQ2 | Reserved
IRQ1 | Reserved TRQ1 | Reserved

8.2.2 RMTUOOODO

e IRL Unit
gooboobobobooooooboooooooobobooboobobooDoooboobooboooboo
oooboooooooO0ooboO0ooOo0ooDbObO0o00O00o0ob0Oo0O0ORMTODO IRL UnitDOO
IRLOOOOOO0OOOOO0O0DOOOOOooOoDOoO

IRLUnit000000D0DO Interruption Wait Register 0 0 O O O O O O O OInterruption Wait Register
O0D0OO0IRLOOODOOODODOIRCOOODOO IRLOODOOOO Interruption Wait Register O
IRLOOODOO0ODOO 1000000000000D00Exception Unit 0000000000000
0000 IRLOOODODOOO
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Interruption Wait Register 0 0 00 0000000000000 000O0OO00ODOOOOODOOODO
gbggboobogbbooboobooboobuoooboboobooboaonda

e 1O00O0O0ODOOOOODOODO
gbobooooboooobobgooboobooboboboooboboboobDoboooboobooDOoDOg
(Status Register 0 STATEOOOOOO 0010 0or 0011) OO OOOOO0OOOOOOOOOOODOO
oooobooooooooo

00000000 Interruption Wait Register 00 000000000000 OOO0OCOO 100000
ooogooo

823 0LUUOUOODLODODO

0000000000000 00000(0O0000D0) 0000000000000 OOOOException
Cause Register 0 0 0 00 Pending Register 1 10 000000000000000000O00O0ODO Exception
Cause Register 0 HIRLOOOOOO IRLOOOOOOODOOOOOOO0OO0O0O00OOOOODOOOOO Status
Register O Interruption Mode(bit0) O 0, Interruption Mask(bit11-8) 000000000 00000000
agood

000000000 RMTPUOOOOODODOOOOO Status Register O Exception Level(bitl) O 00
O00OD0O0OO0OC0C0O0DODOODOOException Unit OO CPU core O exception O O O Exception Cause
Register 0 Pending Register 0 0 00000000000 0OOO0O0ODOODOODOOOOOOODOOOOOO
doooooooooboooooobouooooobooon

Ooo0ooooooooooooooooooo

e Status Register 0 Exception Level 0 10000

e 1O0000O0OODOODOOOLOOODOODLOOODOODO

OO0OOOOOOOOOoOoOooooOoOooobObooobobobOOO0OOO PCO Exception PC Register
ooo

Exception Code Register 0 CODEOOOO0O0O0OOOODOOOODOO (0 83)0000O0O

Status Register [ Exception Base Address Enable 0 1 0 0 0O Exception Base Address Register 0 [
dooboooooooboooooobuooooooboooa

Exception Base Address Enabled 000000 OO (Exception Vector Location 0 10 0 O 0xbfc00200,0
000 0x80000000) 000 0ODO

O000000oo00oDoo0oDoo00Doo0Doo0o0o0o0oo0oooooDooooooooooon
Oo00o0oooooooooooooooooogo

g0o00obOo0oO0obOO0bOoO0ooOOobOoOobOOoDOOobobOOobO IRCOObOoObOOobDOobOUOobOOoDbOoOn
O0OIRLLatchOODOOO0OODODOOOOO0OO0OOODOODOODOOODOOOODOODODO IRL LatchOOOO
0000000 Exception Cause Register 10000 PendingOO OO OO ODO0ODO0ODOOOOODOODOO
000000000000 0000000 Exception Cause Register 00000 PendingOOOOOOOO
Oo0ooooooooo

0000000000 ERETOODO0ODO0ODOODOODOO0ODODOO0ODOO

e Status Rergister 0 Exception Level 0 00 00O
e JJIDDOUODOOUOODDO

e Exception PC Register 000000000 0OOOOO
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0o8d 0000

0 8.3: Exception Code, Offset

o oo |oboooo
I-TLB SPR Address Miss 0x01 0x010
I-TLB All Entry Locked 0x02 0x020
[-TLB No Entry Matched 0x03 0x030
I-TLB Thread Mode Error 0x04 0x040
I-TLB Protection Error 0x05 0x050
D-TLB SPR Address Miss 0x06 0x060
D-TLB All Entry Locked 0x07 0x070
D-TLB No Entry Matched 0x08 0x080
D-TLB Thread Mode Error 0x09 0x090
D-TLB Protection Error 0x0a 0x0a0
Coprocessor Unusable 0x0b 0x0b0
Reserved (Invalid) Instruction 0x0c 0x0c0
Sytem Call 0x0d 0x0d0
Break Point 0x0e 0x0e0
Integer Overflow 0x0f 0x0f0
Divide By Zero 0x10 0x100
Trap Ox11 0x110
Data Address Miss Align ( Load ) | 0x12 0x120
Data Address Miss Align ( Store ) | 0x13 0x130
Floating Point Overflow 0x14 0x140
Floating Point Underflow 0x15 0x150
Floating Point Divide By 0 0x16 0x160
Floating Point Inexact 0x17 0x170
Floating Point Invalid Operation 0x18 0x180
Reserve 0x19 0x190
Vector Integer Exception Ox1la 0x1a0
Vector Floating Exception 0x1b 0x1b0
Timer Interruption Ox1lc 0x1cO
Hardware Interruption 0x1d 0x1d0
Software Interruption Oxle 0x1e0
Software Interruption Ox1f 0x1f0
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Jooootooi

FOUT_A
PLL_A > CPU > 1/4 > CPU, I/0
FIN_A
_—
y > SDRAM > 1/2 > SDRAM
F A RA OA
BP_A, CEB_A
> Count er » Count er
> PVWM > PVWM
> Qut er > Quter
Li nk > Li nk
PVWM | nput > PWM | nput
Li nk SDRAM > 1/2 Li nk SDRAM

g o1 00000ano



406 0g9d 0OO0oO0oogoogano

oono go goooog

FIN_A goooood -
FOUTA | PLLOO -
F_A PLLOOOOODOOOO 16
R-A PLLODOOODOOOO 3
OD_A PLLODOOODOOOO 0
PD.A PLL Power Down Mode (1:Power Down) | 0

0

0

BP_A PLL Bypass Mode (1: Bypass)
OEB_A | PLL Output Enable (0:Enable)

0000000 FINAOOMHzOOOOOOOOOOPLLAOO SOMHzOOOOOOOOOOOO
ooooboooobooboooooboooonDo

9.2 JUooon

OO0O0000: 0xftfa000

9.2.1 Clock Enable

googo: 0x0000
00000000 /00000000000O000 10000000 OOoOOUOoOOoOoOO o™

31 25 24 0
Reserve | Enable
bit O ogd
Enable 000o0oooo/Oooooo

9.2.2 Soft Reset

OO000oD: 0x0004
oobooobooobOoobooooboooboboooboOobobOOoobobOOobobOOoooooOo1b0000
0000o0o0o0ooooo (cpuoonO)g

31 25 24 0
Reserve | Reset

bit O go
Reset gbooobooooooboood
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9.2.3 Clock Enable / Soft Reset Bit Map

Clock Enable, Soft Reset 000000000000 O0OOOOOOO

’ bit ‘ module H bit ‘ module
00 CPU 13 Vector Integer
01 DMACO 14 | Vector Floating-Point
02 DMAC1 15 SDRAM
03 DMAC2 16 Counter
04 IEEE1394 17 PWM
05 - 18 Outer
06 PCI 19 Link
07 Context Cache 20 PWM Input
08 Complex INT 21 Link Sdram
09 Floating-Point Unit 22 Ethernet MAC
10 SIMD 23 PIO
11 | Floating-Point Reservation Station || 24 SPI
12 Synchronize

9.2.4 Divider Ratio

0oogo: 0x00080 0x001c, 0x0028, 0x002¢, 0x0030
gboooboboooboobooooboobooooboobooboobOoboooooo

oogd ‘DDDDDD ogoooogoooa
CPU 1/2 0x0008
SDRAM 1/4 0x000c
Counter 1/8 0x0010
PWM 1/512 0x0014
Outer 1/8 0x0018
Link 1/1 0x001c
PWM Input 1/512 0x0028
Link SDRAM | 1/4 0x002¢
SPI 1/8 0x0030
31 17 16 15 0
Reserve I T I Ratio
bit O oo
T 000000O00ooooooo (1/1000)
Ratio 00000000000o0oO0000ooOoOo0o0 (boooooooD)Ooo

oboobooobOooobooooboooboooboOobooobo1oooboOoon
0000o000001/10000 TOOOO 1000000
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9.2.5 Clock Synchronization

ooogo: 0x0020
10000000oooogoooooo ceidooooooOoOoooooooooooooooooOog
oooono

31 9 8 10
Reserve Sync I - ‘

bit O oo
Sync ocooooooooobooooceuoboOboOoOooDOOO

obooobobooobooboooooonod

’ bit ‘ module H bit ‘ module
1 | SDRAM | 5 Link
2 | Counter 6 PWM Input
3 PWM 7 | Link SDRAM
4 Outer 8 SPI

9.2.6 All Reset

OO0O00o0D: 0x0024
oboooboboooooboooobooboooooboon
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oo

Responsive Multithreaded Processor 0000000000000 OOOOOOO

10,1 OO0oooon

RMT Processor OO 000 200000000

e OUOOUODOODO
e JOOODOODOODO

gobooooboooobooooboooobooobooooooooobOoooooboOoooboooDbo
bobooboooboboooboooboooooooboooboobooboooobobobooboobooboobooonog
O0O00000RMT Processor U000 O000DOO0O0O0OOODOOOOODOODOOOOODOODOOOOOOO
gooobooooobooboo Ibobob0obOobbOOobO0ooboboboobobOobOoOn

10.2 0OO0OO0O0OOOdd

10.2.1 00000

OO000O00oOO00o0O000o0 mkthOOOODOOOOOODOOODODOOODOOODOODOOO
ooooooboboooboooboooon

e mkth

0000000000000 U0OoOo0Ors00O0OD IDOrt 0000000000 O0ODOODQO Stack
Pointer 0000000000000 ODODOOOO0O000O0O0O0O0O0ODOCO0O0000mkthO
go00oopoooO0Oo0ooooO0OoooooO0oooDoodoooo mkthoOOODOOODOOOOO
O0oooooooooooooooo00oDoDwnthODODOOOO0ODODDOOOOODODOOOO
rdd 1000000000 00000
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g0 O000odo

e delth

O0ooobDoOo0ooooO0oO0o0bsOO0O0O0DOOOOO0ODOIDOOOODOOOODOOOODOOO
Orxd0O1000000000O000O0DOOOOOOO0OOOODOOOODOOODOOOOODOOO
oooooo

e cpthtoa

goooOO0oooOobO0o0o0o0ooooooooooooooDDDOObs00ooOooDODODO IDOrtgQg
O000000DoOoODoO0OIDO0OCOOOOcepthtoa000ODOOCOOOO0OO0OOOODODOOOOOOOO
OoooooooooooooooO0oooooO0o0ooooo0ooO000OoDOo00O0O runthd
ooboobooooobooboooooboooodblgbobooboobooooboog

e cpthtom

Oo0oooooooooooboboDboODOOOO0OO000O0OoDOOOs00ODOO0O0O000 IDOrt0Q
OO00000D0O0O00D IDODOOODOepthtom 000000000000 OOODOODOOOO
gobobooogobooooboooboooobooooobobbooboobooboobobbooDog
O0000strth 0000000000000 0O0ODOOO0O0O0O0ODODOOO0O0OO0OODODOOO0OO
OrdOd1000000000O00000

10.2.2 0000

ubodgboobogobooboboobooboobooboobobobobooboobooboobaonoo

e runth

O0ooo0oDbOoO0o0ooobOOo0ooOoO0o00DOO0O0s0OoOo0O0 IDODOOOODOOOODOOO
ooooooooooooooooooooooooboboOobooOo0ooo«do100DOoOOOO
goooog

e stopth

O0ooobDoO0o0oooobOOoO0oooDoOobO0o00DObO00s00O0O0O0 IDODOOOODOOOODOOO
ooooooboooDOoo0oOoooobOo0oooOoo0oOoOooOObO000ODO0d runthOOO
goo0opoooOoopoood«(dbO 1000000000 O0OOO0O

e stopslf

Ooooooooooooooooooobodb100obooooobonoDOon

e chgpr

00000000000 000sO00D0OO000DOO0O0 IDOtO000O0O0OOOODOOOODOOOO
oooobooob«(dOd 1000000000 OO0OO00O0OO0ODOOO00DOOOODOOOObODOOO
gobooboobobboobooboo

10.2.3 00U

RMT Processor 0000000000 DO0OO0ODOOO0ODOOOODOOODOOOODOOODOOODO
oboooOobooooboboooboobooooboooooon



10.3. OO0OO 411

bkupth

Oo0ooo0o0oooOoooo0ooobooOoOoooooo00DO0sOo0oO0oOooOo0ooooOo0oOooD IDO
goboobooooboooobOobooooboooobOobooobOobOooooooboobooonog
ooo0opbooo«[dO 1000000000 O0ODODOOO

bkupslf
000o0o0o0doooooooooooo0o0ogooDooooo0O0UddO 100D0DDOODODOODoOODOOD

e rstrth

oooooOoooOOOoOOOOOOOCCOOCOOOOO0O0O0O0sO00O0O0O0OO0OO0O0O0IDOOOOOO
gbbooboboobobbooboobboooboboobooboobbooboobobooobaann
000 Special Mode Register(0xf0) O Thread bit(1bit 0 ) 00000000001 00000000
oo00O0O0000000 runthOOO0OO0OO0O0O0O0O0O0O0O0O0O0O0O0OOOOCCOOOOOOOOOO
ooooOo0O0O0000dO0 1000000000 00000

swapth

goboooboooboooobbooob0oobo0bboso0b0oobOo0obobO0o0oDbOO IDOrtd
oooboOooooooooo IbOoooOoOooOOoOobOOoO0oOoOO0OoOooOoOooOooOOoOoDbDbOOoooOoOo
obobOobooboobooooboobooboboooobooboooooooooboooboooboooonoag
0000000000000000000000000000 Special Mode Register(0xf0) O Thread
bit(lbit0 )00 00D00000D0100000000000O0000O0D0OUOUO0DOD0OLOD0ODO0ODOO
goboobooooboobOobooobOoboooobobooobobooOobOobooboOobobooonog
oooopbooooooboodOl1000ooooooooboboOoO

o swapslf

goboooboboboobooooooobooooO0oboboOobobDoboobobooob IDOOOObOOoOod
boboooooooobobobobooboooooooobobobobobobooooooona
ooooooooooooobooo0ooooooooooooo0oooooDoOb0db0 10000000
ooooogono

10.3 0OO0OO0OO0

RMT ProcessorUOD DO OOOOO0O0O0OOOOO 1010000
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goooog

bkupt h, Active Thread
bkupsl f, RUN
swap(rs),

swapsl f st opt h,

runt h

nkt h,
cpt ht oa Active Thread
STOP

bkupt h,
swap(rs)

del th

swap(rt),

rstrth swapsl f(rt)

Cache Thread

0 101: 000000000

cpt ht om

0 1010000 Active Thread RUNOOOOOOOOOOOOOOOOOOODODODODOODOOOO
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L] [

11.1 0O0O00ogo

310 (000000 320000000)0000000 (64bit)D000D0O0OODOOOOOOOOOOOO
ooooboooobooooog

Oooogooooo3hitOOooo IbDOOOOO0O0OO0OO0O0OooOoooDoObOoOoOoOoooooDooo
ooooooobooog

e Full/Empty bit
e Exclusive / Producer-Consumer bit

e Barrier bit

Full/Empty bit 0000000000000 0O0O00O0O0OO0O0O0O0OO 2bit0000000000O0O0OO
oooooobooo

11.2 0000

ubogbugbooobooboobobbobbdao

¢ RGPEX, WGPEX, RFPEX, WFPEX
Read D0OO0O0O0OODOODOOOOF/Ebit0 000000000000 O0OOOOOOODOOO
0000000000000 0000ORead00 000000000 D0OOOOOF/Ebit0 10000
OoooooIboOooooooo

Write 000 OO0O0OO0O0OOOOCOO F/Ebit0 1000000000000 IDOOOOCOOOOOO
ooooooooooo ibooooooOooooOoOoDOoooOOoO0OoDOOOoOooOooOoooDooboOoO
O0000O0O0OO00OF/EbitD 00000000000 000O0O0000DO000O00O0OD0O0O0OO0
NoOrPODOOOODO

e GPCO, GPPR, FPCO, FPPR
Write 00 0000000000000 F/Ebit0 00000000000000000000000
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0000000000000 0O0000OU00O0O00O F/EbitO 1000000000000 O0OO ID
goooboooobo Ibooooobobooobooooooboooooboobooobooonono

Read 00000000 OOOOOOCO F/Ebit0 100000000000 OOOO0OOOOOOO
gooIiboooboooboo IbooooooooboobooooooboooboooooboooooDoog
0000000000000000000 F/EbitOD 000000

e RGPSH, WGPSH, RFPSH, WFPSH
00000000000000000000000000 F/Ebit0 1000000000000

e BAR
doooooooooboooooooboboooooooo b0 oo ooooooooa
00000000000 0000000O00000000O00O00000O F/Ebit0D 0000000
0000000000000000000 1000F/Ebit0 100000200000000000
0000000 ddO0Oiimcrement 0000 00O0O0OOO0OOOO0OOO0OOOOOOOOOODODOOOOO
dodddoboboodooooboodooobooooooobo0oooooooboooon

obooobooooboboooooboo 11a000bo0on

011 go0bobboboobooog

ooodd good ogod oo
F/E | E/P | bar | F/E | E/P | bar
EX_READ E X X F E 0
EX_WRITE F E 0 E X X THIDODOODOODOO NOP
CON_READ F P 0 E X X OO0 THIDOOO
PRO_WRITE | E X X F P 0
SH_READ E X X E X X
SH_WRITE E X X E X X
BARRIER E X X F X 1 ooooooooooooo
F X 1 F X 1 ogoood
E X 0 gooon

bobooboboobooooooboooooobooooooooboboobooboooobooooobooon
000000000000 000000000000O0000O0O0OUO0OOUDO0OO (CON.READOODO
0000000)000o0oo0oU0ooOooooooooooo

gooooooboobooboobooobD IboooboooobooogoboooooDobooooDbooo
booobobooobobooooboooobooboog

o ID0OODOODOODOODOODOODO
oooobooooogooboo

e Read Consumer 00000000000 OOOOOOOO
Read Consumer 0 00000000 O0OO0O

ugbogbooooboobobobobobobobobooooobobobobobobooobooon
O000DO00DOoO000oOo0o00oOoo00OoOoDo000oDOO00O0D PBARODOOOOOOOPBAR
obooboooobooboboobobooobooboobooboooobbooobooobooooboOooboog
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oooOoOoOoCo PBAROOOOOOOOOOOOOOOOOOOOOODOOODOOODOODOOOOOOOO
ooooooooooon

gboobooboobobooboboobobooboobo sibooboboboobooboboobon
O000Odefault 000000000000
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IPCO 00O

12,1 OO

000000 IPC(Instruction Per Cycle) 0000000000 (DO0O0D0)0000O0OO0O0OOOOOO
oogorrcoboooooOooooobooOoooooPIbOOdO02000000000000PIDOOOOO
ooooboboooboobobooboobooooobobooooboboboobobooooobooobooobon

12.2 0000000
IPCO000000000000000000000

e PIDOD00O0O0O00O0ODOOONDNOOONON0OODODO (7.1460)

e IPCOOODDDOOD (7.1470)

e 000DD0O0ODDDODODOO (7.1470)
00O0IPCO0000000000000000000000000000

e 00000O0O0DDODO (7.1.60)

12.3 00O

IPCOO0O0OO0O0OO Compare Register 10 0000000000000 ODOONO Target IPC Register O
00o00o0o0ooooD0o0bOo0oo0o0oooouoooooooooooooIpPCOoOooonOgd
gdboodooooooooboooobboooobobooooDboo0booobo0ooooooDoboooa
goooooboooobbboooddgdooobooooooooobboooboobbbooo
0000000000 Fetch Bound Register(7.1.480) 0000000000

IPCOC0OD0DO0ODO00OO0ODOODOOOODOOn

1. 000o0ooao

2. 0000000000D0OMMUDDOO
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3. PIDOODOOOCOODOOOQOPID Parameter Register 0 PIDOODOOOOO

>~

. Target IPC Register 0 IPCOOO00O0OCOO00ODOOOOODOOOOODOOOOO

5. Compare Register 00000000000 OOO

=

. Status Register 00 000000

[pPCOO0O0O0OO0O0OOOOOOOOOOOODOO0ODOOODOOODOOOODDOOODOOOODOOO
gooooooooobooOoooooooooogoopo IpPCOo00oDOOOO0ODObOOOoDODOOO
googno

124 000000

123000000 3~ 00000000000000000000O00000DOOOOODOOODOOO0
mtc0O0OO0O0OO

/// IpCOD000D0OO0DOOODOOODOODOOGOg ///
/ *kokskok
* Status Register DU OO OO
* Status Register J 0O 00O :0x00-0x07
*okskokok /
#define RMT_TH_STATUS(x) (0x00+(x))
#define RMT_TH_STATUS_PE 0x00800000 // Timer Start
#define RMT_TH_STATUS_TM 0x01000000 // Period

/Fkkkk

* Compare Register O OO OONO

* Compare Register U0 00D :0x28-0x2f
*okokokok /

#define RMT_TH_PERIOD(x) (0x28+(x))

/*kkkkk
* Target IPC Register U QO ODOO0O
* IPC Control Register U0 U 00O :0xd0-0xd7

*kokkkk /
#define RMT_TH_TARGET_IPC(x) (0xdO+(x)) // xOD00OO0OOODOOOOODOO IPC
#define RMT_IPC_PID_MODE 0x80000000 // PIDOOOOO IPCOOOOOOOON
#define RMT_IPC_FF_MODE 0xA0000000 // FFOOOOO IPCcOOOOOOOO
/ %k kK k

* PID Parameter Register 00O 0O OO0O

x 20000010000 0000DO0O00O0DO04

* 0000000000000 0ooooooo

*okskokok /
#define RMT_PID_PARAMO1 Oxcc // PID Param Register 00000 (O0OO0O 0,1)
#define RMT_PID_PARAM23 Oxcd // PID Param Register OO OO (DOOO 2,3)
#define RMT_PID_PARAM45 Oxce // PID Param Register OO DO (OOODO 4,5)
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#define RMT_PID_PARAM67 Oxcf // PID Param Register OO OO (ODOOO 6,7)

#define RMT_PID_ENABLE_ODD 0x80000000 // OO0OOODOO PIDOOOOOO
#define RMT_PID_ENABLE_EVEN 0x00008000 // DO0OOOOO PIDOODOOOO
#define RMT_PID_K_DERI_EVEN(x) (x<<0) // 00000004000
#define RMT_PID_K_INTE_EVEN(x) (x<<5) // 0000000%Ki0O00
#define RMT_PID_K_PROP_EVEN(x) (x<<10) // 0000000 KpOODO
#define RMT_PID_K_DERI_ODD(x)  (x<<16) // 00000004000
#define RMT_PID_K_INTE_ODD(x)  (x<<21) // 0000000KiOOO
#define RMT_PID_K_PROP_ODD(x)  (x<<26) // 0000000 kKpO00

/ *kokskok

* J000,00000000

* Makefile OO UOOOOOOOOOOO

*kkokok /
#define PERIOD_TH1 10000 // ODOOO 100000ODO 10,000000
#define PERIOD_TH2 20000 // ODOOO 2000000 20,000000

#define TARGET_IPC_TH1 4000 // OODO0O 1000 IPCO 0.4(4,000/10,000) O OO
#define TARGET_IPC_TH2 6000 // OODO0O 2000 IPCO 0.3(6,000/20,000) OO0

/ %k kkkk
* JO000O10pPIDOOOODOO IPCOOOOOO
= 0O IPC: 0.4, OOOO: 10,000
* Kp: 0.5, Ki: 0.125, Kd: 0.25
ok kkkk /
// 000010 pPIDO0OOOOOOOOODOOO
mtcO(( RMT_PID_ENABLE_ODD | RMT_PID_K_PROP_0ODD(0x01) |
RMT_PID_K_INTE_0ODD(0x04) |RMT_PID_K_DERI_0ODD(0x02) ),
RMT_PID_PARAMO1 );
// 000010 pPIDO0OOOOO IPCOOOODOO
mtcO(( RMT_IPC_PID_MODE + TARGET_IPC_TH1 ), RMT_TH_TARGET_IPC(1) );
// 0000100000000
mtcO( PERIOD_TH1, RMT_TH_PERIOD(1) );
// 000000000
mtcO( ( RMT_TH_STATUS_PE | RMT_TH_STATUS_TM ), RMT_TH_STATUS(1) );

/ *kokokkok
* 0000 200000000000 00000 IPCOOOODOO
* 0O IPC: 0.3, JOOO: 20,000
*okokokokok /
// 0000 20000000000000000 1PCODOODOOO
mtcO(( RMT_FF_PID_MODE + TARGET_IPC_TH2 ), RMT_TH_TARGET_IPC(2) );
// 0000200000000
mtcO( PERIOD_TH2, RMT_TH_PERIOD(2) );
// 000000000
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mtcO( ( RMT_TH_STATUS_PE | RMT_TH_STATUS_TM ), RMT_TH_STATUS(2) );
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Vector Unit

13.1 OO

RMT Processor 0 Vector Unit 00O DOOODO0O 13.1 00 OO Vector Integer Unitd Vector Floating Point
Unit 00000 3000000000

from Reservation Station

A
Vector Control Status
Unit Vector Register
Compound
Instruction Vector Register
Buffer Controller
Vector Execution Vector Vector Execution
Unit 0 Register Unit | Unit 1
Execution _ B Execution
Controller Controller
Vector Register ||¢
I I I
v v v
to Common Data Bus to Memory Unit to Common Data Bus

0 13.1: Vector Unit O OO OO0

e Vector Control Unit

00000000000 00000000D00 Vector Register 10000000 OO0 OVector LengthO
Mask Bit OO 0O Vector Unit 00000000000 DOCOOODOO

o Vector Register Unit

0000000000000 0DO0O000D00000DDO Vector Execution Unit 0O O0O0D0OOO
OO0 Memory Unit 00O O0OD0O0000OOMemory JO0OODOOODOO0OO0OORMT Processor O
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°l20 000000000

e Vector Execution Unit

Vector Register Unit D00 0000000000000 0O0D0O0O0O0O0O0ODO Vector Register Unit
oooooo

13.1.1 Vector Execution Unit

Vector Execution Unit 00000000 13.20000

Op, Reg. ID, Immediate Op, Reg. ID, Immediate
A Reg. ID y Reg. ID
Execution Controller | Execution Controller |
| Data | Data
al al vl vl v
VINT VINT| | DIV | | VFP L VFP | [FDIV
y ‘i‘ y ‘i‘ Reg. ID, i i i i Reg. ID,
Accumulator |+ MUX [H—2214. Shifter Mux H—223.
. . . . VINT: Ineger Unit
Vector Integer Unit Vector Floating Point Uni . Pivi
' ' : II\D/IIL\J/).(P&/:J(:Srr)Iexer
to CDB to CDB ' ; . .
° . ° . . . VFP: Floating Point Unit
(a) Vector Integer Unit (b) Vector Floating Point Unit FDIV: Floating Point Divider
CDB: Common Data Bus

0 13.2: Vector Execution Unit 000 O00O0

Execution Controller O Vector Register Unit 000000000000 OOOOOO Vector Integer (
Floating Point ) Unit 0 00O

RMT Processor DO DO O0OOOODOOODOOOODOODNOO Vector Integer Unit O 8 O O Vector Floating
Point Unit0 400 000000D0ODOOO0ODOOO0ODOOODOOODOOODOOODIODOOODO10DO0O0ODOOO
ood

0000000000000 ORMT Processor 00 Vector Divide Unit 0 20 0 0O Vector Execution Unit
OO00o0ooooooooooooo

13.1.2 00000000

O0O00O0ODDOO0O0ODO0O0O00DO R-Type0OOOOOODODODODODOOpecodedO0OOODODO Vector Integer
0000 011110 (Word)O 0x110110 (Paired HalfWord)O 111110 (Quad Byte)O Vector Floating Point O O
00 011111 (Double / Single)0 111111 (Paired Single) 000000 133 000000000000000
ooood

sOrt 0000000000000 Source RegisterDrd 000 0 OO Destination Register 000000
function0 0000000 OCOOO00O0DOCOOO00OsubfuncO00O0D0OOO0O0O0O0O0ODOOOOOOOO
000000000 -0000000000000 scalarbit 0000000000000 O0O0DOO cond
bitDOOO0D000O00O0 synchbitDOOOODO
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31 26 25 21 20 16 15 1110 6 5 0
| 011110 | rs | rt rd subfunc function

VINT

(a) Vector Integer Instruction Format

31 26 25 21 20 16 15 1110 6 5 0
o11111 | rs [ rd subfunc | function

VFP
(b) Vector Floating Point Instruction Format

U133 000000b00o0o00ooao

13.2 Reserve/Release ][

goobooooooboobooboobobobobobobobobobooboobooboboooobooobooon
ooobooooooooooobobooboooboooboOooboooobDOoobDOoobDOooboOobDoobooooD
glboooboobooooboooboboooboooboooobooboooboobooooobooooboog
oooooooooboooboobbooboooooobooboooobobbooOoOobooOoOoOobooboooobOooboOoOooog
gobooooboooooboobD 3400000000000 0040000000012800000256
ooooosi20b0o0goooooooooooboooobooooooobooo40b00b00000bDO0O0OOO
gboobOoboobooboboooooboooobooboooooboOobooon

A A

128entry

384 { 256entry

128entry

256 { ) 512entry

128entry

t 8entry
16entry
128 { 256entry ¢Bentry

32ent
8entry v

128entry 16entry

0 | ! t 8entry

Vector Register Scalar Register

U 134 000000000000

0000000000000 0000000000D0D00D000D00000DO 00O 8lengthO 16length]
32lengthO 64length OO OO0 O00OO0O00O 13.5 0 RMTProcessor 0 000D O000O0D0OOOO0DOOOOO
ooo

()0 1280000000000000000O0O0O0OOUCOOO0OOOUO0O0OOOOOOO0OOOOO
0008000000 1600000000O0U0OO 160000008000000D0OOO(b)O 256000
Jooobobboooooobbbb0ooooobob sbboooOg 320000000 160D OO0O0O 16
0000000 3200000080000000000000O(¢)T 512000000000000OO
00ooooooooledonoboOoOo 320000000 32000000 160000000 6400000
0800000000000 OoOoOoDoOoOooDg

Vector Unit 0000000000 O0ODO0OOODODOOOODODODOOOOODODOOODODODOOOODODOO
000000000 00000 Vector Reserve DO OOOOOO Vector Unit 00O OO0OO0OOOOO Vector
UnitO0 0000000000 Vector Release 0 00000 0O0O0O0OODODOOOODOOOOODOOOOOOO
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ﬂ IlGIength

16 ¢8Iength ‘A‘

(a) Register Configuration of 128 Entry

i

32length

P

J

Ilﬁlength
32 is'ength 16 k‘

(b) Register Configuration of 256 Entry

64length
32length
Ilﬁlength v
32 k‘ 8\

(c) Register Configuration of 512 Entry

@

O 135 00000000000

0000000000 Vector Unit OO O0O0OO0OO0OD0ODODODODODODOReservelReleaseD 000000000
0000 13.60000

addu $11, $0, 0x000A # 256 Entry ( 32Depth x 8 ) Mode

virsv $10, $11 # Reserve Instruction
== Vector Execution ==

virls $10 # Release Instruction

0136 0000000000000

Vector Reserve 00000000 (rs) 00 13.50000000000000000000000O00OO0O
00000 (Mode)JO 13.1 0000000000000 20it00000000000000O0O0 2bit0O
O000O0O00OD0DOVector Reserve U0 0D ODO0OO00OOO0OOODO0OO0O0O0ODOOO0 dO10000rs00nOgd
Oo0oo0oooO0o0ooDOo0oOooooo0ooo0o00dbo0OnoDO

Vector Reserve 0000000000000 O0ODOOQOOQOADO Vector Control Unit O Vector Register
Controller 0 0 O O Register Status Table 0000000000000 ODOOO0OOOOOOOO 13.70
Vector Status Table 0 0000000000

Busy Bt 00000000000 OOOOOOO0O0OO0O00O0O0O0O0O0O0OOO Start AddressO0 13.4 0
004000000000 000DOCDO0O0O0ODOODOOO0OOOOOO0OODOOOOOODOOO0OMode
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0 13.1: Vector Register Mode O 0 O

(128 Entry)

8 Depth x 16 | 0x4
16 Depth x 8 | 0x5
(256 Entry)

8 Depth x 32 | 0x8
16 Depth x 16 | 0x9
32 Depth x 8 | 0xA
(512 Entry)

16 Depth x 32 | 0xD
32 Depth x 16 | OxE
64 Depth x 8 | OxF

Busy Start Mode

1bit  2bit 4bit

O 13.7: Vector Status Table

O Vector Reserve 000 rs 00000000000 O0OOOOOOOOODOO
Vector Release 0 0 0 0 0000C00O0O0OO0OOO0OOOOOOOOOOOOdO 1000000000
0000000000000 Vector ReleaseOOOOOOO0OrdOD 0OOODOO

13.3 Status Register

Status Register 00 0000000000000 OCODOOOO0ODOODOOOOODOOOOOO
Status Register 0 00 00 00O vimfe, vimfe (00 0 0)0 vimte, vimte(OO OO ) 000000000

134 000000

0000000000000 ooooooooooooo0oooDoooD 1000000 OoOooooon
O000000D00D00 Vector Unit 0000000 O0OO0O0OO0OODO Vector Control Unit 0 Compound
Instruction Controller 0 0 Compound Instruction Buffer 0 0O O O O O Compound Instruction Buffer O O
0000000000000 000O00DO0O0 4000000000000 000000D0O0O0OOOO0O
000000 Compund Instruction Buffer 000 3200 0000000000000000O0O 1280000
O00O00OO0DO0ODbOOobO0oO0oOosbo26000000000O0O0O0OD0ODOOOOO 1600512000
oo0o00obOO0bO0o0obOOobOobOoOo 3200000

0 13.8 O Compound Instruction Buffer 00000000000
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Address | Name Description

0x00 | Mask (Low) 00000000000 (b0)00000l10O0000oOoOn
0Joobooooooboooboooboo1obogooooo
gobo 3200000000000
0x01 (Int) | Mask (High) | 00000000000 (00)0000010000000000
Jooooobobooooooooobooboob 3s000ooboooo
dodde40Db00oooooooo
0x01 (FP) | Rouding Mode | 0000000000000 OOO (0: Round to Nearest, 1:
Round to 0, 2: Round to + , 3: Round to - )

0x02 | Length 0000000000 (O0O0OU00o0oUooUOoOoUo -1)o0o
oo
0x03 | Stride Load / Store 0000000000 0U0ODOOOOOUOOOOOOO

gbobooboooboooboobooouobOOoOooOoboboobooon
gboooooobooobooobiboobooo1ooocoooon
ooooog

31 30 29 28 23 22 17 16 11 10 0
| N [svp] Rd Rt Rs Op

0 13.8: Compound Instruction Buffer 0000000

000000000000000000000000000000000000000000 00 Next(N)
bitDOOOO0O0000000000000000D00D00D0D0ODOD Next BitO 00000 Next Bit
goobooobobooboobooboboooobooooboboboobooboooobo

SIMDOOOOOOOSIMDOODOODOODOOODOODOODODOOOOO0OD0OoOx0O 32bit0O0O
(SIMDOOOOOODO)J0x1 O 16bit x 20000x20 8bit x 4000000000000 OOOOOO0X0
000000 (SIMDOUOOODOO0O0)00x10 32bit x 2000000

Rs, Rt 00 00ODO0OO0O0ORAOOOOOODOOOOOOOODOOOOOOODOOOOODODOOOO
ooo

5 4 0
V] D

01390000000

gooOodbooO0dooooboooovioooo1goodogbooooooooooboogovooooono
000IbO00O0O0O0O0OO00ODOO0OO0 IDOO0ODODOO0OO0 BHSO00000000000IDODOODOOODOOODO
O00000O0O0DOO 8length x 16000000 IDO0ODO0OO0 40000000000 16length x 320
ooooDoIbOs0000000000

00000000 wsO0rtOrd0000OD00O VIECIODVFECIODOODOOODO rsOrt0rd0000O0ODO0O
00000000000 VIECIODOO rsO 10 Compound Instruction Buffer 0 rs 0 IDO 3000000
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000000 Register IDO 1430 40000
operation 1000000000 0OOCODOOOOOOODOOODOODOOOOOOODOOOO

109 8 7 4 3 0
lacc|s| suBop OP

0O 13.10: Operation 0000000 (OO ODO)

opO0O0OO0OO0OO0OOO

e NOP (0x0)
0oooooo

e AND (0x1)
000000000

e OR (0x2)
00000000060000 (SUBOP)D 10000 NORUOOOODOOOODO

e XOR (0x3)
0o000000o0ooO

e ADD (0x4)
0000060000 (SUBOP)0 10000000000

e MULT (0x5)
0000040000 (SUBOP)0 10000000000000060000 (SUBOP)O 1000
00000 (64bit0)000 320000000

e SHIFT (0x6)
00000000040000 (SUBOP)0 000000000010000000000006000
0 (SUBOP)0 100000000000O0050000 (SUBOP)I 10000000000000
0oo000o0o0oO

e COMPARE (0x7)
0000000040000 (SUBOP)D 100000000000000000000005-700
00 (SUBOP)00O0O0D00000000000 0x0: 00000x1: =00x2: >=00x3: >00x4: O
0000x5 #£00x6: <00x7: <=0000

e THROUGH (0x8)
rs000000

e MADD (0x9)
Multiply and ADD 00000060000 (SUBOP)0 1000000000
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e DIV (0xf)

00000040000 (SUBOP)0 1000000000000 O0OOO60OO0O0O (SUBOP)O 1
oooobooooooano

SO0000100000SIMbOOO0OQOOOOOOODOOO0OOoODD 8hitx4O0OOOOOSOOODO1
OO000«O0O008it00000000000000O0

ACCOOODODODOD Ox2000000000000000000O0O0UO0OUOO0O0DO0DOODORAOOOOO
uboooboobooobooooo

obooobooooboboooooboooonbon

109 8 7 6 32 0
| - |s|p]| suBor | opr |

0 13.11: Operation 0000000 (OOOOOOO)

opO0O00OOoOOOOOO

e NOP (0x0)
ooooooo

e THROUGH (0x1)
rs00000030000 (SUBOP)0 1000000000000040000 (SUBOP)O 100
0000000000

e ADD (0x2)

0000040000 (SUBOP)0 10000000000

o MULT (0x3)
ooooo

e CONVERT (0x4)
000000000000430000(SUBOP)O0O0O00OOOOUOOODOOOOOOx0: DOOO
Ox1: 00000x2: OO0O0O0OODOO0O6e0D0OO0ODOO10D000DOO0ODOODODOODOODODOOODOOOd

e COMPARE (0x5)

000000530000 (SUBOP)ODO0OOO0OOOODOOx0: Falsed 0x1: Unorderdd 0x2: EqualO
0x3: Unorderd or Equall) 0x4: Ordered or Less ThanO 0x5: Unordered or Less ThanO 0x6: Ordered
or Less Than or Equall 0x7: Unorderded or Less Than or Equall

e MADD (0x6)

Multiply and AdAdODOOO0OO040000 (SUBOP)D 100000000O0O

o DIV (0x7)
0ooooo
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bOOOO10000000OO0ODOODOOObOOOODOODbDOOOUOOUOOUODODODODODOOn
ooo

SO000100000SIMDOODOO0DODOODODOOOO0DOD 32bitx2000000SO0000
10000000 32pt00000O00000O0O00O0O0O0OO

0000000 VIDCIOVFDCIOOOODOO Compound Instruction Buffer 0000 OO OOO VIECIO
VFECIODOOOOOOOOOOODOOODOO0DOO0OoOo0ooOooooooooooD 13120000

VIDCI (Vector Integer Define Compound Instruction)

31 26 25 2120 16 15 1110 6 5 0

[ o11110 | rs 00000 | rd | 00000 101110
VINT VIDCI

VIECI (Vector Integer Execute Compound Instruction)

31 26 25 21 20 16 15 1110 6 5 0

[ o11110 | rs rt rd | no | 101111
VINT VIECI

VFDCI (Vector Floating Point Define Compound Instruction)

31 26 25 21 20 16 15 1110 6 5 0

[ o11111 | rs 00000 rd | ooooo | 101110
VFP VFDCI

VFECI (Vector Floating Point Execute Compound Instruction)

31 26 25 2120 16 15 1110 6 5 0

[ o11111 | rs r rd | no | 101111
VFP VFECI

0 1312 0000000000000

0000000000 s00 13800000000000000000000rd00ODODOO Compound
Instruction Buffer 0 ID OO DOOO0D0OOOOOODOODOO rsOrt O Source Registerd rd O Destination
Register 000 0Ono 00000000 Compound Instruction Buffer 000000000

000000000000 0000Compound Instruction Controller I Compound Instruction Buffer O
Ono000000ODOOCOOOCOOCOUOOOOORegister IDOODOOODOONO Vector Execution Unit O O
0000000000000 D0O0D00O NextBitOOO 10000000 Compound Instruction Buffer O
0000ooooooDoo00oooooooobobDONextBitO 000000000 oooooooooooa
oooooo

Next Rd Rt Rs Operation
0f1 VO VO VO VADD
1|0 V1 SO V1 VCMP
2(1 SO VO VO VMAC
3(1 S1 V1 V1 VMAC
411 S2 V2 V2 VMAC
5(1 S3 V3 V3 VMAC
61 S4 V4 V4 VMAC
711 S5 V5 V5 VMAC
8|1 S6 V6 V6 VMAC
9(0 S7 V7 V7 VMAC

U 13.13: 00000000

0 13.130000b00bobooobboobboobooono1boobbooboobboooboon
gobooboooooooob 200 9000000000000 obOOoobooboooobooooboOonOg



430 0 130  Vector Unit

obooobobOOnob O0OODOOOOODOODOOOODOOOOODOO2000000000000000
ooooo
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Responsive Link

14.1 OO

Responsiwe Link0 0D 000000000000 00DOOOO0OOOOO0OOO0O0ODOO0O0OODOO
ooboobooooOoobooobbooooooobooooobooboooobooOoooboOooobooooboog
ooboobooooobooobobooboboooooobboooboooobooobobooooboboooobooooboooboog
gooobooobooboobooooooboooooboooobobobooogooboo

Responsiwe Link0 000000000 O000DOOOO00ODOO

e UIDODOOIODODOOODOUDDODLOODODLODOODLUOODDODOODODLOODODO
googono

e OO 0UOOLOOODLOODLOODLOLODODLDDOLOOLOOLOOODLOODbLOUObLObLDOO

e 0000000 ODOOLODOOODOULUDOODOOODOODOOOOODLOOOOODOODOODOOn
ooooboboooboobooooboooooboobooooboOobooooobooonoo

e UID0ODODDOODODOODODOLODODODDODLODOODODLOODLODODDLOODODO
oo

e IO OOOLOOODLOOOOLOODLOODLOOO

oobOooboooobooooooobobooOo0oobooboo0oooboOoobooooboooobooooooooDoog
oooooo

e JIUODOODUDODOODO
e JOOODDODODOO
e Hot-Plugé&Play

goooboooobooon
Responsive Link0 00 000000000000 (IPSJ-TS 2003:0006) 00 0000000000000
0000 ISO/IECJTC1SC2s WG4 0O OO OOOooooooooooo
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14.2  Responsive Link0 O OO0 0000

goboooboooobooooooobboobooboo0oooobooooobbOooUobDooooOb b
gbooobooboobooboobooooooooooooboobbooboobobOOoobooooOog
oob0ooooooooooooboooboo1o0o00obo0ooobo0oobooobooooo0oooobooooog
gobooboooooboooooobooobooobobooooboooooobooobooobooooboOooDog
oboobooooboboooboobooooooooboobooboooooobooboboOooboOooboodg
goboobobooboooobooboooobooobooooobooooooobooboooobooooooDoog
obooobOoboooboobooobooboooooonoo

gobooobooooooboooobooboooobooooboooobooobbooboobDoobbooboboooDbo
gboobobooobooboooboobooboooobooooboboooobOooooobOoboooo

gobooOoobooooooobooobooOoobooooobooobooooOooboobooOoooboooDo
oboooboboooooboboboobobooooobobooobooboboobooboobooooD

e JO00ODOOOOODOODLOOODOOD =
ooboobooooboooood

e O0ODOOODOODODODODOO =
goooboooooobooooon

oobooboooooboooboooboboooobooobooooooobooooobooooboobooooooog
goboobbooboobbooboooboooboooboobboobboobooboboobo
ubooooobooog

0000 Responsive Link0O00OOOOODOOOOOOOOOOOOODODOOOOOOOOOOOO point-
to-point U0 OO0 0O000OO0O0OO0OO00O0DO0O0DODO0 4100000000000000O000DOODOO
gbobobobooooooobooboooboboooooobobobobobobobooboooooon
boooboooobobooooboooobobooobooboooooboOoboooobooooobooon

Responsive Link Connector Responsive Link Cable Responsive Link Connector
(RJ-45) (Enhanced Category 5) (RJ-45)

Tx Datat+

Data Link Tx Data+

Tx Data- Tx Data-

Rx Data+ Rx Data+

Rx Data-

Tx Event+ Tx Event+

Event Link

Tx Event- Tx Event-

Rx Event+

Rx Event- Rx Event-

0 14.1: Responsive Link0 000000
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14.3 0UU0O0OO0OOOOO0OOO

O 14.20 Responswe Link OO0 00000000000 DODOOOOOODOOOOODOOOOOOOODOO
obooboooobobooobboooooooboobooobooboooboooboboOoooOooboOoobog
oooooooooogon

goboooooboooobooooooooboboboobooooobooboooboobooooDoo 1e0OObOO
ooooogoooooooboobooooooooooooooobObOooooooooooo 40000
googose0oonooooon

Data Packet Format (64B) Event Packet Format (16B)
Source|Addr. Destinatipn Addr. Source|Addr. Destinatipn Addr.
Payload

Control|& Status

Paylpad

Control|& Status

Control & Status Format (32bits)
0 0 Full Data Length

1 | DirtyO| Dirtyl|Dirty2 | Dirty3 | Dirty4 | Dirty5 | Dirty6 | Dirty7

2 | Dirty8| Dirty9 Dirty10|Dirty11{Dirty12[Dirty13|Dirty14{Dirty15

3 | Start | End | Int. | Fatal [Correct] Serial Number (Cnt.)

Frame Format (12bits)

Data|bits Redundancy bits

O 14.2: Responsive Link 00O O0O0O0OOO0O0O

O 1200000000000000000D 43000000000 D0O0O0OOOODODOOOOOO
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00256000 (8bit) DD DOOO0OOOOO0D OODOO0O0D0OOOOU0OOOODUOODOOUOOOOO

Priority[7-4] Source Address Priority[3-0] Destination Address

L1 NEENNNEEENNEC) EESNEEEENEEE

16 15 0

O 14.3: Responsive LinkO0 O DO O0O0OODOOO

Responswe Link 00 000000000000 OC0OO0O0OO0O0ODOOOOOO0OOOOODOOOOO0ODOOO
0000022000000 (0 14.300)0 Responsive Link0 000000000000 00O00000ODO
0000000000 w@bit0000o0oOoooOwbptooooooooosito0ooooooooon
0000000000002%2=40060000000409600000000000000000000000
OO000DO0OO000D00OO00024bit00000D00C0O0O0O0OO 8pitO00DOO0O000DO0OO000DOO0O0O00
000002 =16MO0000O0O0O0O0OOOOOOOO0O

14.3.1 [0O000e4BUOUODOOODOODO

goobooboboobobooobobobooooboooboboooboooobooboobooooooooo
(64byte) 000D DOOOOOOUOOOOOOOOODOOOOOOODODOOOOOOOOOODOOOOO
oboooboobooooooooboooboooooboooboOoobooooobooooooboooooonog
obooobooboobobobobobobooobooboobooboboobooboobooooooobooooobooboOoDg
oobooobooboooboobooboboooooboooobooobooboooboobooooo0ooobooOooboog
gboobobooooobobooobooboooooboooooboobooon

OO0O0000O0O0O2byte000D00OO00OO0O02byte100000OO00O0OB6byte 000000 O4byted O
OO00000000 64byteDOO0OO0OO0OO0OO4byte0DO0O0O00ODOOO0ODOOOOODOOOODODOOOO
goooooobo

UD obooooobooooooboon
Full OOO000bs6byteD00000D0ODO0OOODOOOODOOOIIOODODOOOO
Data Length obooooOoboooooo1ioosebnoooaon
Dirty0-15 00000000000 4byteD0D0O0O00ODOOOOODOOOODOOOODO
200000000000000 DirtylO 1000000000 O0O0O0DOOOOOOOO
Start obooooOobooooobooooboobo 1ooobooo
End obooooOobooooobooooboob 1ioooooogo
Int gbooooOoboooobobooooboboobo1mboooboooo
Fatal goboboooooooboooobooooooob 1bbObooobooobOOoobboOoOobbOObODbOboOoDo
Correct gbooobOobooooboboooboobooooboooooboo 1o
obooobOoobooooobOOobooooonbooon
Serial Number gbobooobooboooooboooobooboooboooobOYyOobooOoooo

14.3.2 0O00O016BUOOOOODOOOOO

000000000000 (16byte) 0000000000000 0OODOO0O0OOUOOOOOOOOOOO
goboobooooobooobooobooooooooooogbboooooooDoooDboooboooDboboog
bobooboboooboobooooboooooobooboobooboooooboooon
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dbyte 00D O0OO00O0DODOOOODOOOODOOOODO

UD gbooobooboobooobgoboo
Full gO0o0D00 8yteODODOOOODOOOODOOOOODODOOO1IOODOOOOO
Data Length obooobooooboobo1ioog8uoooon
Dirty0-15 oboobOobooobooboboooboobooooobooooobooon
2000000000000D00 DirtylO0 10000000000 OODOLOOOOOD
Start gbooobooobooboobooboob 1ooboooboo
End gbooooboobooooboobobooobob 1iooooooo
Int oboooobooooboobobooobooboooo1moooooo
Fatal O000000000000000000000 1000000 0000000000000 0000O
Correct gboocooOoboooobobooobooboooooboooooo 1o
obooooboooboooobobobooboboooon
Serial Number gboboooooboooboobooooboboooboooobyOoboooOoo

14.3.3 0000O0OOOOO0OO0OO0OO

goobooboobooooooobobooboobobobobOobooboboboboobDooDooDoooooon
oooooooooobo0oobooo0oobbO 1440 500 50000000000D0O0OOODODOOOOD
0400000000000000000O0O00O0ODODOOODDOO RMTPOOOOOOOO Responsive
LimkO0O0 8000000DOOO0O0ODODOOO0DOOO0ODOOO0ODmMO 4400000000D0COOODDOO
0000000000000 (In004)0000000000000000D00000DOO0O0O0DOOO0OO0
0000000 (OowbO4) 0000000000 OO0OO0DODOOO0O0ODOOOOO0ODODOOOOOOOD
oobooboobOooobooobOOoooOoOoOobOOoooOooooOooOOooobOOooboOoobOoOoooOoooOooon
goooooooboooobooooboooboooooobooboooboooooDooobooooboooDbboOobooboooboog
ooooooboooboooboboooboooobooobooobooooobooooboooboooooboooboog
oboooboboooboobooooboooonboobooog

goboooobooooooooobooobooobboobooooboooobooOooooooboOooobooDbn
000000 1440000 8pit00000byteDOOOODOOOODOOOOODO

obooobooooboobooooboooboobooooooooobooobooooooooboooOon sn
obooboooobooobooooobooboooobooobooboboooboboOoooboooooboobooOooboog
0000000000000 00000000000U00000O00ooooo0O (DDR SDRAM)O OO
ooooboooooboobooonog

014500 144000000000000000000DO0O0O0O0O0O00ODOO0O0O0O 1450000000
0000000000000 0000000000000000000O00UOU0oOo000 (Inoooo
00000000000000000 (In-Pointer) 00000000000 0OOOOODOOOOOOOOODO
gobo3booooobooooooooooooboooboooboooooooDoOooDooooDoooOoboog
oooooooooobooooooooooo0o00oDboOD “YeOoooDOOOOODOOOODODOOOO
0000000000000 000000000000U0D 45000000000 (LOOL4)ODOOOOO
ob0 L200b0b00obo0oboobooob0ob0ooooboobooboboo 20000D0bDOO
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\ it
Fifo00 \
Ino Fifo01
2 Fifo02
T " [Ffo03 : W‘ }
| |
i \ | \ \ \
i Fifo10 * * ; ; }
! Fifoll I T
nt o Mz R —— NN | S S | — S| B
o 171 [Fis : 1 ****H H
11l - I — — 1
ii Ll Ll Ll Ll Ll
i Fifo20 t t tt tt I
in2 i Frrea? H H I I i
o if022
P 7] E:f223 t 111 11
B B i i i
1
i e i FHt i H 1
In3 ! Fifo31 i ‘ HL ‘ HL } } }
an Fifo32 __ S | —
(AR i 1= : F——alll 111
i | [ Ffo33 i i Il i
i 1] L1l L1l L1
HH Eifod0 ima, imm, Tt IERN! [
e = i 1 A i
ifo HHt+—— ——HH+—— ——HHt+——
Pir— = = . I~ ——H+— =l [T
il —{ L Fes I L L
P NI ] [
i L M L
Piiii 32bit N NI [
il N M 1 [
P [~ 1 ] ]
SDRANT] [ SDRAW] 5] Routing | [Priorit Priorit F;V"V\V"Vx‘v F;V"V‘V\'Vt‘v P‘V"V‘V\'Vt‘v
able (o] n rior ror rior rior rior
Amior HLoe ] [Rebieor Hoabie | (oo Mo | [ReisrarcH Moxa ] [Reisrarz Muee | [RrseatsH Muxa ] [RrsaraH Mo |
MPU OttO Ottl OttZ Ott3 otm
O 14.4: Responsive LinkO0O0OO0OO0OOO0O0O
sdram-in-flag0 sdram-outflag0 Link Strobe
In ==& In-Pointer Overtaking Buffer0 ||LoL1]L2]Ls]Ld] Outpointer0  Out) ==
sdram-in-flag1 sdram-outflagl Priority0 ==
Overtaking Buffert ||LoL1]L2]Ls] 4] Outpointerl  Outl ==
sdram-in-flag2 sdram-outflag?2 Priorityl ==
Overtaking Buffer2 ||LoL1]L2]Ls]Ld] Outpointer2  Out2 ==
: Priority2 ==
sdram-in-flag3 : sdram-outflag3 v ] —
| Overtaking Buffer3 ||LoL1]L2]Ls]Ld] Outpointerd  Out3
Priority3 ==
Outpointerd OQut4 m=
Priority4 ==

sdram-outpointer

N/

Backup Memory (SDRAM, etc.)

sdram-in—pointer

O 14.5: Responsive LinkO0 OO O0O0OO0OOO

01450000 L0000 1L4000000000000000000000000O0O00O00O000O0O00OOC
0000000000000 000000000000000 (OwoOOuwd) DO OO0 OOO0OD0OOO
oooooobooobooooboooboboobooobooobooboooobooobooboboooboOooboog
000000000000 (0 14.40 Priority ArbitorN) 00000000000 OO0O0OOOOOOO 145
O PriorityN OO 14.40 Priority ArbitorNO OO OO O0O0OOO0OO0OO0O0OO0O0OOOOOOOOOOOCOOO
goboooobooooooobooboooooboooobooboooobOoobooobooboooDog
boooboooobobooooboooobooboooobooooboOoboooobooooobooon
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gobooobooboooboooobobOooboOoooO0o0oooobOOoooOoooboobOoOoooboOoooonon
oobooboobooooobooboooooooboooooooobooobooooobooobobooboboooooooDoog
gooooooooooboooooooboooobooobooooboboooboDoobboobooooDoooDoog
ubooobobooobooboooood

OO00O0Onpointer 00 D00O0O000DO0O100000D0O0000O0DOO0 mOOOODODOOOODOD
oobooobooobooobooobobol1ooooooooooobooboobobooboobooboOooboog
00000000 00000000L10 L3000000004dOut-pointerl O Out-pointer3 000000
OO000oO0O0o0ool1oo0ooowloout30 0000000000000 00000 Priorityl O Priority3
gO0OCOoOoOoOoOoOoOowsOOoOoOoOoOOOOOOOOOOOOO Priority Arbitor3 0000000000
cOo0ooOoOobooooooDiocoowdnbooooooooooooooooow3soooooooooon
l10L3000000000oowl000oooooooooooooooobooooooooooooo
000000000 Prortyl 00O DOOOOOOOCCOOutlOOOOOOOOOOOOOOOutlOOOO
000000000000 00000O00D0O0002000000000Out-peinterl 000O0O0DOOO
goboobooobbooboooboooo200b00bobo0obboobooboobooobDoobDooboOoboog
Priorityl 000 O0OO0OCOO0O00000000000O0O0O0OOOOOOOOOOOOOCCOO  OutlOOOO
0000000000000 00O0Out-pointerl 0000000000001 000000000O0O0OCOO
oobOoobooooboobooboooooboooboobooooboOooobooobooboOobooooooog
gooobooboooooboboboooooboo

O 150000000000000000000D0010D0DO000DOOO0ODOOOODOOOOO
000000 (DDRSDRAM)ODO0OOOO0OOUOOOOUOOOUOCOOUOODOOUOOOUOOOOOOOUOOO 2
ooboobooooobobooboooooboooooobooboooooboooboboboboooooooboboooboboog
ooooboobooooboboboonog

goboboooboobooooboobobooooboobooooboooboobbooooOooboOoDo
oobooboboobobooooooboobOooooOooobooooooOoobooboobooOoobooooog
goobooooboooobooooobooooboooboobooboo0ooobooboobboobooDoOooboog
OO0 Responsive Link0 00 D00O000000000DODOOOCO0OOO0O0ODOOOO0OOO0OODOOO
gboooboboooobooooboobooooooon

gobooooboooboooboooobobooobooobooobooboo0oooooboooooooDbo
ooooboooooboon

144 0O0O0OO0OOOOOOO

lbyte0 OO 14.20 Frame Format 0 0000000000 OCOCOO0O0OO0O0OOOOODOODOOCOOOO
uoooboobooooooo

Data bits 8bit 00 00O

Redundancy bits byte 00 Redudancy bitsU 00 000000000000 0OCRCOOOOOOOOOO
O000D0OO000OODO0OO0ObbytedOODOOOODOO

14.5 0O0O0OO0O0OOOOOOO

Responsive Link 00000000 146000000000000000000000O0DOOODOOO
000000000000 000D0D00OResponsive Link000000000D0OOOO0O0OOODOOOOO
0000000000000 0000000000 14600000Reference0000000O0O0O0OOOO
O0OReferent 00000000 O00COCOO0OOOOEEOOOOODEOOOOOOOOOOOOOOO
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gobooboooobooboobooooboooboobooobooboooobooobooOooboooboog
000o0ooL4-0)00000000000000O00O0000O00O00DO0OO00DOO0OO0O00O0
obooobooooboooboboboobobooooboobbooooooboooooooobOoobooDn
obooboboobooooooboobooboooobooooboobooobooooboooobooooboog
000000000000 0DOO000DOO000DODO00OO0O00D0OO0O00D0OOO Responsive Link
cooooOooooopbooOoboo0o0oooOooooooooooooDoOooooOoboOoTELBOOO MMU
gbobooboboooboobooboooobooooboooobooboooon
goboobobooooooobooobboooboobooooooooooooobooboobooboooonn
obobooboobOobooboobooboobooOooobOoboOooOoooooOooboooobooOoooooooOong
gbooboobobobobooooooooboooooboooobobDoboobDooboobDobobOobOoDbOoDg
O00OD0OD0O0O000 Responsiwve LinkDODODOOO0O000ODOOOOOOOO0OODOOOOOOOOOOOO
oo00O0OO0ODOOO0OO0000000000QCOOOOO0OODOO0O0O0OOOoOoOoOoOoOooooOoOn RT-0S
OO000O00DOOMm Responsive Link 00000000000 O0DOOOO0OOO0ODOOOOOOOOOOO
OO0LRUOOODOOOOOO0OO0OODOOOOOOORT-OSOOO0O0O0OO0ODODOODODOOOOODOODOO
boboobobooobooboooooboobooooboobooobooboboooooboobooooboaon
gobooboobooobobooobooboooboboooboobooooooooboooboooooboOooobooDo
obOoo0ooooboooooooooooobooooooboobooooboobooooboooooooong
ooo
goboboooboobooooboobooboooobooobooboooboobooboooooobooDo
oobooboobooooobOooobOooboooooobooooboobooboooooOoooboooooboog
ooboobooobooobboooooboooooboooobooobooboobobo0obooooooooooog
gboooboooboobooboobooboooooa

Priority[7-4] Source Address (16bit) Priority[3-0] Destination Address (16bit)
0 EclpElP7[Ps[ps[P4lpa]P2]p1]PolPE[L4lL3] 2] 1 L0
1 R Ecpelp7[pelpsPalpalp2lpt [PolPE]L4]La[L2]Li Lo
2 EEIDE[P7]Pslps|P4lpa]P2lp1lPolPE|L4[L3[ 2|11 L0
3 EEDE[P7[Pslps[P4lpa]p2lp1|PolPE|L4[L3[L2L1]L0
: Reference Referent

Priority[7-0] : Priority

EE : Event Enable

DE : Data Enable

PE : Priority exchange Enable
P[7-0] : New Priority

L[4-0] : Output Port Number

O 14.6: Responswe LinkO0 OO ODOOOOODO0O

14.6 U0O0OOLOOOOO0OOO

gobooboboooboooboooboboooooobooooboooboo0obobOooooooooboooooDo
vboboobdobooboobooboooobooooboobooboobobooooobobooooaon

ooo0o0o0o0o0O0o0o0 4e00000000000O0O0O0O0OOOOOO0O00O00O00 460000000
ooboobooOoobooooooobooooooooOoooobooooobooobooooooboboooooog
oobooooboobbO 46000000000 PEODOOOOODOOODOOODOOOODOOOOOODOO
0000000000000 000 PEOOOOOODOODOUOOOOODOUOOOOOO (Priority[7-0])
ooooo(prOPO)ODO00O0O0OO0OO0OUOOOOCOOOOOOOOOODOOOOOOOOOOODOOODO
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ooboobooooboooboobobOooobooboboobooOoooboooobooboobooooOooog
ubobgbobobobooooboobobobobobooobooooobobobobooooobooon
gbobooooobobooooboboboboboooooooobobooboobobobobobooo
ooooboooo

oboboooooooobooboboobooOoooooobOobOOobOOobOobobOobOoboOooooboon
ubobogbobobobobooobooboboboboboboboboboboboooobobonoooon
gbobooboooobobobobooooooboobooooooooboobobobobobooooo
ooboooobooobobooboooboobbooooooboooboboobooOoooboOooboOooboog
oobooooooooboooboooboooboobooooooobooooobooobooooobooooboog
gboooobobooboboboboboobobobooobobobobooboboboboboboono
uoooboobooooooo

14.7 O0U0Ooooooooon

gobooooooooooobooooboooboooboobooooooooobbooooooooooDbo
gooboooobooobooboooooobooobobooooooobooboooobooboooooboOoooboog
oboobooboooboobooooboooooobooooboobobooobooboooooboobooooon

goboooobooobooooooboobooooboogooooobooobooobOooboboDOoooDooDbo
oboobooooboboooboooboooooooboooboobooobooooooooboooobooog
gboooboooobooboooboobooooboooobobOobOoOooOoboOooobOoboboOoboOoDbn
gooo

l. 000obOoboooobooboooooboobooooobooobooonoag

2.000000O00D0O0O0DOOO0OOOO0DbO0ObOoO0bOobObOOobbOOobOn

ooboooooboooobOobObOOObOOOODOO0ODbOOO0bOODbOOO0ODbOO0bOOO0obODbOOoOoDOOoDbDOog
gooobooboooooboboboooooboo

O 147002000 0000000000000D0000D0O000DOO0O0O0DOOODOOOODOOOO
obobooooooooboooooooooooooooboobob oobOobOobOobOobOobOOobOOong
ooboobooooobooooooobobooooobooobooooboooboboobooooob 3goooooDoog
ooboooboos3sgbooooboooooooooobooobooooboooboboooobooboboooboog
O0000D0O0000DOD0O0O0000D0 Responsive LinkDDOOOO00D0OOO0O0O0O0DOOOOOOO
oobooboooooboooboobobOoooooboobooooobooooooooboobooooooOoooog
goboobooooboooboobobooooooobooooboobooooobooooboooboooobDoOooDoog
oboobobooobooobooobooboobooooobooooboobooboooooboooboog
oooobooooboon
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riority(C

N

[da)

source

Data (Priority1)

| Event (Priority3) tination

-

Event (Priority0)

O 14.7: Responsive Link 00O OD0O0O0O

oobo0ooboooo0oobo0 480000000 boo0b0o0 48booooooobo oD
gbooO0sbOobOobOoboboboboobOobObOb0ObOObOObOObOObOOobObObOO 20000000
obooo0ooooooboobobob1ocoboobOobobooooboobobOobOobobsboOonoong
goboobooooogoooooobooooooooooobooooobooooooooboboooooog
ooboooobobooboooboobooboooooooboooooooboobbooobobooboooog
oboooooooboooobooboooobooobooboooooooboobooOooboOoooboog
oobooOooboooboooboooboboooooooboooobobobooooobooobbooobooOoooooobooonog
goooboooobobooooobooooobobooobooobooo
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Source

Data (Priority1)

Node4

/
o Node5 Node6 Node7 Node8 Node9 Node10
Destination

O 14.8: Responswe LinkO0 O DO O0OOODOOO

14.8 000000

Responsive Link0 0000000000000 O0O0OOOO0OOO0ODOOOOOODOOOOOOODODO
gooobooooboboooobooboooobooogobobobooono

oo000oO0poooOo0O crRCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
ooboobobooobboOoooboobobOooboobooboooooboooooooOoooboooboog
oobOooobooooooboooooobooobobo1o00o0o0oobo0o0o0oOo 420000000000
0000010000 (8phitOO0O0O+4bit0000) 000 1bit00000000000000O00O0O0O0OO0
uboboobobooobooboooood

14.8.1 CODEC

Responsive Linkd CODECOO8it 000000000 00000D4bit00000000000 12bit
010000000Oo0o0oDoobO cobECOOoO0OoOoDoOoOooOoDoOoOooDoooooDo

l. 0ooobobooooobooooboboooobooboooonoa
2. Bit StuffingD 0000 1000000000
3. NRZIOOO

uboobouodgboodgbooobooad

14.8.2 OU000OO0OOOOO0OOO

000000D0000000000 2*+2+100000000000000000000000008bit
000000 (LSB)0O 4bit 000000000 OO0OOOOO12bit00000 1bitO0OOO0OOOOO
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000000000000 41000000000000000000000O00O 12bit00000O00OMSB
OO0 witbooooogdo

0 141: 0000000000000

Syndrome | Error Position (4 | Meaning
redundancy bits)

0000 00000000 0000 No error

0001 00000000 0001 Redundancy-bit error
0010 00000000 0010 Redundancy-bit error
0100 00000000 0100 Redundancy-bit error
1000 00000000 1000 Redundancy-bit error
0011 00000001 0000 Obit error

0110 00000010 0000 1bit error

1100 00000100 0000 2bit error

1011 00001000 0000 3bit error

0101 00010000 0000 4bit error

1010 00100000 0000 5bit error

0111 01000000 0000 6bit error

1110 10000000 0000 Tbit error

14.8.3 Bit Stuffing

lgoooooooooobobooobooboooobooooooooobooobooobobooboooobooooog
obooobOoooooobooooosboboob1boobo0obo0ooooboboooonooobon

14.8.4 NRZIODOU

00000000000 NRZI(Non Return to Zero Inverted) 0 OO0 O OOONRZIOODODOO0ODOOO
oooooOoOooOOOO0OO0O0O000O0O0100000000000000000000000000O

14.8.5 0000000000

ooboooooooboooobooobooobooOobooboooooooobooobooobooOooobooooDn
ubobgbooooboobobobaobooobboboboooobobobobobooooboboboon
gbogboooboobobobooboobooobg

oo0ooo0Ooboo0oogooooo1111110o

O00000O0O0000D106000000000000 bitstufingdO0ODODOOOO0ODOOOOOOO
bobooooobooboobooobooboooobooboboboboobobooboboobobobobond
obooobOoboobool1ob00booooobooon
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0 14.3: 000000000
| Speed (Mbaud) | 100 | 200 | 400
Maximum Length (m) 100 80 60
Recommendable Cable | Catbe | Catbe | Cat6

14.8.6 DPLLOOOOOOOODO

0000 DPLL(Digital Phase Lock Loop) 0000000000 UOOOODOOOOUOOOOOOOO
gOoo0o0ooOooOooboOooDOooivtooooooOooOoDOOoDOOoDOoDOo0oDOoDOoDOoOoDoOon
(4,8,16,32,64,128256) D DO UDPLLOUO0O0OU0O0OOO0OOOOOODOOO0OOOOOOOOOOOOO
goboobobooboooooobooobooboooboooobooooOoobooobooobooooog
0000000000 1420 DPLLOODOOOOOOOOMode 10 EXTRLCLKOOOOOOOOO
oooooboo

0000 | pmode2 | p.model | p-mode0 | d_clk OO /1bit OO
Model 1 1 0 1
Mode2 1 1 1 2
Mode4 0 0 0 4
Mode8 0 0 1 8
Model6 0 1 0 16
Mode32 0 1 1 32

0 14.2: DPLLOODOOODO

14.8.7 OUUO4oooOO

Responsive Link0 0000000000000 1jbit/frame]000000000O00O0OOOOOOOO
obboooOobooobooooboboooooboOobonb 1420000000 DityOODOODOOOOODOO
O000000000000000 (dbyteyDODODOODO0ODO0ODO0OODOOOUOOUOOUOOOODOODOODOOOO
ODirtyDODDODOOOOO0OO0O0O0DODOODOOO0O0000DODODOOODOOO0OODDO DityOOOO
gbooobooooobooboooobobo 1000000 ooOo0ooooOooooboooboooboOooboOong
OO0000000 Correct UO0O0ODO0OO0O0O00DOOO0ODOO0O00FtalDO00O00ODOOOOOOO
oobooobooogooobooobbooboooooboogoooobooobbooboooboboooDbDoOooboog
oooobooooogao

14.8.8 0000

Responsive Link0 00 0000000000000 0000000C0CCO0O0000000000C0O000O
0 O O 400, 200, 100, 50, 12.5, 6.25 [Mbaud] 00 000000000000
01430000000000000000000000000000000000000 400[Mbaud] 0 O
000000000000 Category6 000000000000 60[m00000000000DPLLODO
0000000000000 1010 800MHz] 0000000000 000000000000 40 DPLL
00000000000000

00000000000 0000000000000000000000000000000000000
000000000000000000000000000000000000000000000000
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oooooooooooOoo bPLLODOOOOOOOODOOODOOOOODOOODOOOODOOOOO
oboooboobooooobobooooboboooobobobo bPLLOODOOOOODODOOOODOO
gbooobooboob 2000000000

149 000000

gbooboobobobobooboobooboobooboo

EEEEEEEEREEEEERR |

Oxfffe_Oxxx goooobbbooooooo
Oxfffe_1xxx 0000000000 IRC (r/w)
Oxfffe_2xxx 0000oo0ooooooooo (rf/w)
Oxfffe_3xxx O0o0ooooooooog (rf/w)
0xCOxx_xxxX O000ooO DPM (r)

0xC4xx _xxxX 0000000 DPM (r/w)
0xC8xx_xxxX O0O0O0oog DPM (r)

0xCCOxx_xxxxX O0O00O0O0 DPM (r/w)

000000 : 0xfffe0000

14.10 UO0OOO0OO0OOO

14.10.1 SDRAMOOOOOODO

Oooogo: 0x0000

31 210
30'h0 spMODE

Responsive Link 00 0000000000000 0 SDRAMUOOOUOOOOOODOSDMODE(SDram
MODE)DOOUOOOOOOOOOOODOOOO DDRSDRAMOOOOOOOOOOOOOO SDRAMODO
gobooboboobooobooboooooboooboogsboooobobooboooboobobOOoOooobooOoooboOon

bit O od

29’h0 0

SDMODE Default 000

000 : OOO SDRAM O O

001: 00O SDRAMOOODOOO 8MB

010: OO0 SDRAMOOOOODO 16MB
011: 00O SDRAMOOODOOO 32MB
100: OO0 SDRAMOODOOOO 64MB
101 : OO0 SDRAMOODOOOO 128MB
110: OO0 SDRAMOOOOO0O 256MB
111: 000 SDRAMOOOODOO 512MB
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14.10.2 0O0OUOO0OOOOOOO0OO0OOOOOd

O00000: 0xfffe_ 0004
o0 ooobooon

31 28 27 25 24 22 21 19 18 16 15 12 11 9 8 6 5 3 2 0
’ - | Data4 I Data3 | Data2 I Datal I - | Event4 I Event3 | Event2 I Eventl ‘

RSL(Responsive Link Speed): Default 000
gooobbbbooooobobbbooooouo

110 Model
111 Mode2
000 : Mode4
001 Mode8

010 : Model6
011 : Mode32

bit O oo

Datad Data Link 4 0 RSL
Data3 Data Link 3 0 RSL
Data2 Data Link 2 0 RSL
Datal Data Link 1 O RSL
Event4 Event Link 4 O RSL
Event3 Event Link 30 RSL
Event2 Event Link 2 0 RSL
Eventl Event Link 1 0 RSL

14.10.3 0O0O0OO0OOODOOOOOOOOd

O0000: 0xftfe_0008
o0 ooobooon

31 29 28 2524 23 2120 171615 1312 987 54 10
| - | EpiNiT fMp - | EEINIT |E - | DDINIT PM[ - | DEINIT p{

RLINIT(Responsive Link INITialization) 00 0000000000000 O0O0O0O0OO0OOOOOOO

gbooboobooboobooobobbobboboobooo
0: OOOoo

1. OO0
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bit O oo
EDINIT Event Link OO OOO0OOOOO
EDINIT[4]: RLINIT[28]: Event link4 0000
EDINIT[3]: RLINIT[27]: Event link30 000
EDINIT[2]: RLINIT[26]: Event link20000O
EDINIT[1]: RLINIT[25]: Eventlinkl 0O OO
EMI Event Lnk 000000000000 ODOODOOODOOOOOOOOOO
ooooooo
ELINIT Event ink 00O OODOOOOO0O
EEINIT[4]: RLINIT[20]: Eventlink4 0000
EEINIT[3]: RLINIT[19]: Eventlink30000O
EEINIT[2]: RLINIT[18]: Event link2 0000
EEINIT[1]: RLINIT[17]: Eventlinkl 0000
Es Event link switch 0 0 O 0O
DDINIT Datalink OO OODOOOOOO
DDINIT[4]: RLINIT[12]: Datalink4 0000
DDINIT[3]: RLINIT[11]: Datalink30000
DDINIT[2]: RLINIT[10]: Data link2 0000
DDINIT[1]: RLINIT[9]: Data linkl OO OO
DMI DataLink 0 0000000000000 OOO0OOOOOOOOOOOOOO
oooood
DEINIT Datalink DO OOOOOOOOO
DEINIT[4]: RLINIT[4]: Datalink4 0000
DEINIT[3]: RLINIT[3]: Datalink30000
DEINIT[2]: RLINIT[2]: Datalink20000
DEINIT[1]: RLINIT[1]: Datalinkl000O0O
D Data link switch 0 0 O 0O

14.10.4 0OO0OUOO0OO0O0OOLDODOOOOO0OOLDOOOOOO

O00000: Oxfffe.000c OO OOO

31

7 6 10

RLIC [-]

000000000000 0000000000000000000000CCCO00000D0ORe-
sponsive Link 0 IRQ1-6 00000000000 O0OOCOOOOOOOODOO0O0O0OOOO0OO0O0OOOO
RLIC(Responsive Link Irq Clear) 00 0 0000000000000 D00O0O0OO0DO0OO0OOOO

Default 0
0: O0OO0

1. OO0



14.10. 0000000

447

bit O oo

RLIC[1] Data-Out EOP(End Of Packet) IRQ Clear: 00000000 DPMOOO
oooobooobooboobobobobobooboooo

RLIC[2] Event-Out EOP IRQ Clear: OO0 0000000 DPMODOOOODOOOO
gogogooobboooooboboobooboo

RLICI3] Data-In EOP IRQ Clear: 00000000 DPMOODOOODOOOOOOO
gooobobobbooooooo

RLIC[4] Event-In EOP IRQ Clear: OO0 0000000 DPMOOOCOOOOODODO
gboooboooboobgoooooboo

RLICI5] Data Packet-In IRQ Clear: 0000000000000 0OOCOOOODOOO
gooobooobooboobooo

RLIC[6] Event Packet-In IRQ Clear: OO0 O000O0O0O0OCODOOOOOO0OOOOOOOO
oooobooobooboobobooboo

14.10.5 000U

gboobouoogobbodaogan

OO0O00D0: oxfffe000c OO0 ODOOOOODO

31

21 20 16 15 5 4

Event - Data

gooobboooobooboobbb0o0oooooooobobbbooo0oooOobboboOOdddResponsive
Link 0 IRQ1-600000000000O0O0OOOOOOOOOOOOOOOOOOOOOOCOOOODDO
gbooobOoboooobooboooogd

Default 0
0: OOa

1. ODO00O0O00OO00OO0O0ooaon

bit O oo

Event Event Link OO0 D0O0O0O0OOODOOOO
Event[4]: Eventlinkd 00000000 D0OOOO
Event[3]: Event link30 000000000000
Event[2]: Eventlink200000000000O0O
Event[l]: Event linkl 00000000 DOOOO
Event[O]: Event link0 OO OO0OODOOOOOO0O

Data DataLink 0000000000000

Data[4]: Datalinkd 0000000000 OOO

Data[3]: Datalink30000000000000

Datal2]: Datalink20000000000000

Data[l]: Datalinkl 0000000000000
(0]

Data linkoOOODOOOOOOOOOO
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14.10.6 U0OUOQOOOoObDOOOOOOOOOOO0ObDOOOOd

O0000: oxfffe 001000 DOOOOOO

31 21 20 16 15 5 4 0
- | DWIRQC | - | EWIRQC |

Responsive Link 0000000000 SDRAMOOOOOOOOOOOOOOO SDRAMOOOOOO
oo0o0oO00O0O0O0O0OO0D0OODOOO0OO0O0000000000OO0 SbRAMOOOOOOOOOOODOODOOO
0000000000000000000000000000000 WIRQC(Wait IRQ Clear) DO OO0
uboooboboobobobooooobooooobooboon

Default 0
0. Oooo
1. 000
bit O oo
DWIRQC | Data link WIRQC
DWIRQC[4]: WIRQCI[20]: Data link4
DWIRQC[3: WIRQC[19]: Data link3

DWIRQC[1]: WIRQC[17]: Data linkl
DWIRQC[0]: WIRQC[16]: Data link0(CPU)
EWIRQC Event link WIRQC
EWIRQC[4]: WIRQC
EWIRQC[3]: WIRQC[3]: Event link3

]
(3] ]
EWIRQC]2]: ]:  Event link2
(1] ]
[0] ]

[20]

[19]
DWIRQC[2]: WIRQC[18]: Data link2

[17]

[16]

Event link4

EWIRQCI[1]: WIRQCJ[1]: Event linkl
EWIRQC[0]: WIRQCI[0]: Event link0(CPU)

14.10.7 OOO0OOOODOOOOOODOODOODOODO

O0O00D0: oxfffe 0014 00 DOODOOOO

31 21 20 16 15 5 4 0
- DCIC - ECIC

Responsive Link O OSDRAMOOO0O00O0OOOOO0OOODOOOOO0OOOODOOOOOOODODOO
O00000000000000 CI(Coutinuous Irq) 000 OO O CIC(Continuous Irq Clear) D00 D0 00O
Ooooooodcilboooooogo

Default 0
0: OOOao

1. 000
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bit O oo

DCIC Data CIC
DCIC[4]: CIC[20]: Data link4
DCIC[3]: CIC[19]: Data link3
DCIC[2]: CIC[18]: Data link?
DCIC[1]: CIC[17]: Data linkl
DCIC[0]: CIC[16]: Data link0(CPU)

ECIC Event CIC
ECIC[4]: CIC[4]: Event link4
ECIC[3]: CIC[3]: Event link3
ECIC[2]: CIC[2): Event link2
ECIC[1]: CIC[1]: Event linkl
ECIC[0]: CIC[0]: Event link0(CPU)

14.10.8 UO0OUOOg0dOObOOOO0O0bDOOOOO0bDObObOOO0n

OO000D: oxfffe 001800 DOODODOOO

31 21 20 16 15 5 4 0
- DFIC - EFIC

Responisve Link 0000000000 OOOOO0OODOOOOOOOODOOOOOOODDOOOOO
0000000000000000 FI(Fatal Irq) 00000 OFIC(Fatal Irq Clear) 00000000000
000 FrFI00D0O0O000D0OO

Default 0
0. OoOooo
1. OO0
bit O oo
DFIC Data FIC
DFIC[4]: FIC[20]: Data link4
DFIC[3]: FIC[19]: Data link3
DFIC[2): FIC[18]: Data link2
DFIC[1]: FIC[17]: Data linkl
DFIC[0]: FIC[16]: Data link0(CPU)
EFIC Event FIC
EFIC[4]: FIC[4]: Event link4
EFIC[3]: FIC[3]: Event link3
EFIC[2]: FIC[2]: Event link2
EFIC[1]: FIC[l]: Event linkl
EFIC[0]: FIC[0]: Event link0(CPU)
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14.109 O0OUOOgOoOoOobOOOOoOObObOOOoOoobbObuoooobooboog

O0000: oxfffe00lc 00 OOOOOOO

31 210

- RTIRQL

Responsive Link00 00000000DO0O0DOOOOOOOOOOO0OO00OO0OO0OOOO00ODOOODO
000000000000 00 (RTIRQ) U000 OORTIRQC(Routing Table IRQ Clear) OO0 OO0
0000000 RTIRQODOOOODOO

Default 0
00 0000 ()D0000000 (w)

1: 000000 ()00000000000000 (w)

bit O gd
RTICI0] Event Routing Table IRQ Clear
RTIC[1] Data Routing Table IRQ Clear

14.10.10 ODOQOOOOOOOSDRAMUOOODOOOOOOOO

O0000: oxfffe 002000 DOO0OOOODO

31 10
- RLSPBREQ

Responsive Link 000000 SDRAMOOODOOO Responsive LinkO 00000000 2000000
000000000o0oOooOoooooooDoDDoODOOOO SbRAMOOOODOOOOODOOOODOOOoOoOOO
0000000000000 00o0o000DoO000D00O000DoOD00O0oOoOO00 SbRAMOOOO
0000000000000 0o0D0o0oD0oDO0oooog SbRAMOOOODOODODOODODOOOOd
0000 DMACOOOOOOODODDOODODOODODOOOOOO0OO0OOO0O00O0OODDO™ Responsive
Link0O0O000O00 SDRAMOUOOOOUOOOOOOO (DO0OUDOO0OUOODOU0OOOOOOO)000oooo
oooo

bit O o
RLSDBREQ | RLSDBREQ (Responsive Link SDram-Bus REQuest) : Default 1
J000ooooooDoooo0on0 SbRAMOOOOO0OO0OO0OO0OOOOOOOAOd

goood
0: ODOO0O0OO0OO0OO0OO0DbO0ODbO

1. 00OO0o0bOoobooobooo

14.10.11 OODOOOOOOO SDRAMUOOODOODOOOO

O0000: oxfffe 0024 OO0 OODODOOODO
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31 30 21 20 16 15 5 4 0
NS - DSG | - ESG

RLSDBGRNT (Responsive Link SDram Bus GRaNT) DO O00O00D00O0DO0O0 SDRAMOOOOOOO
gogogobbbbooooobobbbbooooooobon

0: OoOooo
1. OOooo
bit O od
MSG Mpu Sdram bus Grant: MPUOOOOOOOOO
DSG Data link Sdram bus Grant: Data Link 0 OO0 Q0O O0QOQO
DSG[4]: RLSDBGRNT][20]: Data link4
DSG[3]: RLSDBGRNTJ[19]: Data link3
DSG[2]: RLSDBGRNTJ18]: Data link2
DSGI1]: RLSDBGRNTI[17]: Data linkl
DSG[0]: RLSDBGRNTJ[16]: Data link0(CPU)
ES Event link Sdram bus Grant: Event Link OO0 OO0 0OODOO
ESG[4]: RLSDBGRNT[4]: Event link4
ESG[3]: RLSDBGRNT[3]: Event link3
ESG[2]: RLSDBGRNT[2]: Event link2
ESG[1]: RLSDBGRNTJ[1]: Event linkl
ESG[0]: RLSDBGRNT[0]: Event link0(CPU)

14.10.12 000000000 OOOO0OO0OOODOOOOO0OOOOOOOOnDn

O0000: oxfffe 0028 00O O OO

31 10

: BRQ

Responsive Link OO0 O0O00O0OO0OO0OO0OOOOQOResponsive Link0 00000000 200000
00D00DO00D0O00D0ODOO0O0DO0ODOODOO Responsive Link0O0O00OOO0O0ODOOODOOODOO
0000000ooooDoooo00000o000oo00ooooooDooooDoODDOoODOOOO0O00OoooOon
0000000000000 DMACOODOODOODOODODOO Responsive Link0OOOO0O0OOOOO
00000oo0o00ooDo0o0oooo0ooooooooooooDooooooooon

bit O od

BRQ RLTBLBREQ (Responsive Link rouging TaBLe Bus REQuest): Default 1
Jd00oooboooobobooobooboooboboooobooobooa
gooooo

0: ODOO0OO0oOoooboobo
1. O0O0O00O00000O00O00O0
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OO000D0: oxftfe0028 OO OOO

31 30 21 20 16 15 5 4 0
NIRR - DRR - ERR

ooboboooboooooboobooooboooboooooboooobooooOooboooboOooooooDn

og 0: DOO0ODOOO0O0OO
1. ODOO0OO0O00go

bit 0 od

MRR Mpu Routing table bus Request

DRR Data link Routing table bus Request
DRR[4]: RLTBLBREQ[20]: Data link4
DRR[3]: RLTBLBREQ[19]: Data link3
DRRJ[2]: RLTBLBREQ[18]: Data link2
DRRJ[1]: RLTBLBREQ[17]: Data linkl
DRR[0]: RLTBLBREQ[16]: Data link0(CPU)

ER Event link Routing table bus Request
ERR[4]: RLTBLBREQ[4]: Event link4
ERR[3]: RLTBLBREQ[3]: Event link3
ERR[2]: RLTBLBREQ[2]: Event link2
ERRJ[1]: RLTBLBREQ[1]: Event linkl
ERR[0]: RLTBLBREQ[0]: Event link0(CPU)

14.10.13 0OO0OO0OOOO0OO0O0OO0OOOOOOOODOOOOObObOObOO00d

OO0O00D0: oxfffe 002c OO0 ODOO

31 30 21 20 16 15 5 4 0
NIRG: - DRG - ERG

RLTBLBGRNT (Responsive Link routing TaBLe Bus GRaNT) 00 0O O0O0OO00OO0O0O0OOOOOOO

gbooboobgoobooboooboobboobbobooboobooboobooobn
0: OOOOo0

1. OO0000



14.10. 0000000

453

bit O od
MRG Mpu Routing table bus Grant: MPUDOOOOOOODOO
DRG Data link Routing table bus Grant: Data Link 000000000
DRGI[4]: RLTBLBGRNT[20]: Data link4
DRG[3]: RLTBLBGRNT]19]: Data link3
DRG[2]: RLTBLBGRNT]18]: Data link2
DRGI1]: RLTBLBGRNTJ[17]: Data linkl
DRGI0]: RLTBLBGRNTJ[16]: Data link0(CPU)
ERG Event link Routing table bus Grant: Event Link 000000000

ERG[4]: RLTBLBGRNT[4]: Event link4

(4]
ERGI[3]: RLTBLBGRNTI[3]: Event link3
ERG[2: RLTBLBGRNT[2: Event link2
ERGJ[1]: RLTBLBGRNT[1]: Event linkl
ERG[0: RLTBLBGRNT[0]: Event link0(CPU)

14.10.14 0OO0O0OOODLRUDOOOOOOO

OO0O000: oxfffe. 0030 OO OOO

31

10 9

- ELLRUA

bit 0

go

ELLRUA

ELLRUA (Event Link LRU Address) D O0000000O0000O0OOOO
gobobooboopooooboboboboboooooooobobobon
gooo

14.10.15 0OO0O0OO0OO0OO0LRUOOOOOOOO

OO000D0: oxftfe 0034 OO OOO

31

10 9

- DLLRUA

bit O

oo

DLLRUA

DLLRUA (Data Link LRU Address) 0000000000 0OOOOOOO
gbobgboooboboboboboboooooooobobobon
gd
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14.10.16 U0O0OOOOO0OOO0OOODOOOOOODODOOOOOOOOOOn

O0000: oxfffe 0038 00 O OO

31 10

bit O oo

RLICE RLICE (Responsive Link Interrupt Controller Enable) 0000000000
OO00oOo0oO00oDOoO00DbOO0 RLIRCOODOOOOOODOOOODO100
OCORLIRCOODOOOOODOD

14.10.17 0O0OO0OO0OOCOOOO SDRAMOOOOO0OO0O0O0OOO
00000: 0xfife 0040 00 OOODOODO

31 8 7 0
- ELSDCNT

00000 SbRAMOOOOOOOODOOOODDOO Responsive Link0 0000000 O0OOCOOO
obooboooobooboobooooobooooobooobooobooooooboooooOooboOooboog
oood

bit O oo

ELSDCNT ELSDCNT (Event Link SDram loop CouNTer) 0000000000000
OO0 SODRAMOOOOODOODOOOOOOODOOOOOO0ODOO
gobboooboooboool1booboobboobobbooobobooo
00(1 - 40)

Default: 32

14.10.18 0O0O0OO0OOOSDRAMOOOOO0OO0O0O0OOO
00000: 0xfife 0044 00 OOODOOOO

31 4 3 0
- DLSDCNT

00000 SDRAMODODOOODODODODODDODODODO Responsive Link0 0000000000 OOOOO
uboboobobobobobobobobobOobobobOobOoobobobOobobobobonbdg
ooo
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bit O go

DLSDCNT DLSDCNT (Data Link SDram loop CouNTer) 0000000000000
OO0 ShbRAMUOOOOOUOUOOOOODOODOODOODODOOOODOOODOO
goooooooboobbbbi1oobbbbboboodoooooooobo
(1-95)

Default: 4

14.10.19 0OO0OO0OOOOO0OO0OOOOOOOOOOOOO0
OO000D: oxfffe 0048 00 DOODODOOO

31 2 10
| - RLSM|

RLSM(Responsive Link Switch Mode) 0000000000000 0000O00O0O0OOOOOOOOOO

oood
0:  Cut Through Mode oooobOoboooboobooooobOobooooobooon

1: Store and Forward Mode 00000000000 O0OOOOO0OOOOOOOOOOO
Default: 0

bit O oo
RLSMJ0] Event Link Switch 0 0O O
RSLM][1] Data Link Switch 0 OO

14.10.20 0O0OOOOO0OO0OO0OOOOOOOOODOOO0

OO0O00D0: oxfffe 004c OO ODOO

31 21 20 16 15 5 4 0
- DRLOL - ERLOL

Responsive Link 0 Plug&Play 00 0000000000000 00DOO00OOO0ODOOOOOO0ODOO
godooooooooobooooboooboooooob oo oooooobooobooog
oood

RLOL(Responsive Link OffLine) 00 000000000000 OO0O0OOOOOOOOOOOOOOOO
godooouoobooooao

1. Offline

0:  Online
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bit O oo

DRLOL Data link 0 RLOLOODOO
DRLOL[4]: RLOL[20]: Data link4
DRLOL[3: RLOL[19]: Data link3
DRLOL[2]: RLOL[18]: Data link2
DRLOL[1]: RLOL[17]: Data linkl
DRLOL[0]: RLOL[16]: Data link0(CPU)

ERLOL Event link 0 RLOL OO OO
ERLOL[4]: RLOL[4]: Bvent linkd
ERLOL[3]: RLOL[3]: Event link3
ERLOL[2]: RLOL[2]: Event link2
ERLOL[1]: RLOL[1]: Event linkl
ERLOL[0]: RLOL[0: Event link0(CPU)

OO0O000: oxfffe 004c OO OO0

31 2. 10
- [RLOLJ

goboooboooooobooboboboboooboboboboboooboboboboboooobobobon
1. ODO0O00O00OO00OO0000

0: O0DOOOogo

bit O gd
RLOLI0] Responsive Link Down IRQ Clear: 0 000000000000
RLOL[1] Responsive Link Wakeup IRQ Clear: 00000000000 OO

14.10.21 0O0OO0OOOOO0OO0OOOO

OO0O00D0: oxfffe 0050 00 DOODODOOO

31 5 4 10

Responsive Link 00000000000 OCOO00DOOOO0ODOODOOOOODOOODOODOO
1. 0000

0: OO00
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bit O od
Port Responsive Link D000 O
Port[3): OO0 4
Port[2]: 0OOO 3
. 0OO2
]

goo1

14.10.22 (J0O0OO0OOO0O0OO0OOOOOOO0

O0000: Event Link : 0xfffe 0054 00O 00O
O00000: Data Link : 0xfffe.0058 0O 00O

31 0
Header_Value

Routing Table 0 0000000000 DOOOOODOOOO

14.10.23 0O0OO0OOOO0OO0OO0OOOOOOO0

O00000: Event Link : 0xfffe_ 005¢c OO O0O0O

31 3 2 0

- +:rr,Hcadcr,P%

0000000000000 00000o0O000000DO00bLO000bLOO0o0oODbOO0o0ooDbLDoO0o0oobooOoOoa
ooooooooooog
Default 0

14.10.24 0O0OO0OO0OOO0OO0OO0OOOOOOO0

O0000: Event Link : 0xfffe 0060 00 0000000

31 8 7 0
- Err_Header_Mode_E

O0000: Data Link : 0xfffe.0064 OO0 0000000

31 8 7 0
- Err_Header_Mode_D

gboboobobooobooboooobobooooboboobooboboooa
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14.10.25 SDRAMUOOOOOOOOOODO

O0000: Event Link : 0xfffe.0068 00 0000000

31 2 1 0
- sdradl,restdre,en

oooooon

14.10.26 OD0O0O0OOOOOOOOOO

O00000: Event Link : Oxfffe 006c OO OOOOODOO
O00000: Data Link : Oxfffe 0070 00 OOOOOOO

31 24 23 16 15 8 7 0
CH4 CH3 CH2 CH1

Responswe Link 0O O0O0000000O0ODODOOOOOOO0OO0O0OODOOOOOOO0OOOOODO

765432 0
RS| - [ECC] - Line Codd

bit O od
CH*[7] O0000000000 Reed Solomon 000000000 OO00OODODOO
CH*[5:4] ooooo ECCOOOOOnO
00: ECCOO
01: Hamming OO
10: BCHOO
CH*[2:0] oooooobooog
001: NRZI+BitStuffing
010: 8B10B
100: 4B10B

14.10.27 OODOOO0OO0OO0OO0 EXTRLCLK OOOO0OODOOOO

O0O00D0: oxfffe 0074 00 DOODOOOO

31 29 28 25 24 21 20 17 16 5 4 10
| - | pscrk - ESCLK - EXRLCLK | - |

Responsive Link 0 EXT RL.CLKOOOOOOOOOOOOO EXTRLCLKOOOOOOOOOOO
ooooooooo
OO0OODSCLK, ESCLKO SHARED D CLKOOOOOOOOOOOODOO0O0D0O0O0OO deckkOOOO
O0o0o0D0O00o0DbooO00dedkDOOOO0DO0OOO0ODOODOO0O0OOOOO0O0O0OODO0O0O0OD
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000 ESCLK[4|0000000 Event linkd 0 dclkkOO0OODOO0OO0O0 400000000 DatalinkO0O
00000000 Event linkO0OOOOO0DOdelkkOOOODOOOOODOO

SHARED D CLKOOODOOOOOD EXRLCLKOOOOOOOOODOOOODODoOOooooo
0: EXTRLCLKOOOOOO

1. EXTRLCLKOOOOOO

bit O oo
DSCLK Data Link 0 SHARED D . CLKOOODOOODO
DSCLK[4]: Data link4
DSCLKJ3]: Data link3
DSCLK[2]: Data link2
DSCLK]J1]: Data linkl
ESCLK Event Link 0 SHARED D.CLKOOOODOOO

ESCLK[4]: Event link4

ESCLK][3]: Event link3
ESCLK][2]: Event link2
ESCLK]J1]: Event linkl

EXRLCLK EXTRLCLKOOOOOO

EXRLCLK[4]: 000 40 EXTRL.CLKOOD
EXRLCLK[3): 000 30 EXT.RL.CLKOODO
EXRLCLK[2: 000 20 EXTRL.CLKOOO
EXRLCLK[l: 000 10 EXTRL.CLKOOD

14.10.28 [D0O0O0OO0OO0OOOO0OOO0OOOO0OOOODOODOOODOO

OO0O00D: oxfffe 0080 00 DOOODOOO

31 21 20 16 15 5 4 0
- DOLM - EOLM

Responsive Link 0 000000000000 OCOO0ODOOOOOOOOOOODOOODOOOODOOO
oo

0: ODOOoOoOoobOobooog

1. OO00O0O00OO00OO0O0ooao
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bit O od
DOLM Data Link 000000 /0000000O000OOOO
DOLM[4]: Data link4
DOLM[3]: Data link3
DOLM][2]: Data link2
DOLM][1]: Data linkl
DOLM]J0]: Data link0(CPU)
EOLM Event Link 000000 /0000000000000O0O

EOLM[4]: Event link4
EOLM][3]:  Event link3
EOLM[2]: Event link2
EOLM][1]:  Event linkl
EOLM[0]: Event link0(CPU)

14.10.29 OO0 DPLLOOOODOOODOO

O0O00D0: oxfffe 0084 OO0 DOODODOOO

31 28 27

25 24 22 21 19 18 16 15 12 11 9 8 6 5

3 2 0

- |pTXM4|DTXM3|DTXM2|DTXMI |

| ETXM4|ETXM3 | ETXM2| ETXM! |

Responsive Link 0 00000000000 OCO0OO0ODOOOO0ODOODOOODOO
oboobooboooboobobobooboooo0oobooboOoobOoobOoooobobooOooboonog
O0o0ooooOoooDOo bPLLOOOOOOOOOODOOOODODOOOODODODOOOO

110 Model
111 Mode2
000 : Mode4
001 :  ModeS8
010 : Model6

011 : Mode32

bit O OO

DTXM][1-4] Data Link 0O OO DPLLOOO
DTXM4: Data link4 0 RSL
DTXMS3: Data link3 0O RSL
DTXM2: Data link2 O RSL
DTXM1: Data linkl O RSL

ETXM][1-4] Event Link 00 OO DPLLOODO

ETXM4: Event link4 O RSL
ETXM3: Event link3 O RSL
ETXM2: Event link2 O RSL

ETXMI1:

Event linkl O RSL




14.10. 0000000 461

14.10.30 0O0OOOOO0OOOOODOOOOOO

O0000: Event Link : 0xfffe.0088 0O O0O0OOOOO
OO0O00D: Data Link : 0xfffe 008c 00 OOO0DOOOO

31 24 23 16 15 8 7 0
CH4 CH3 CH2 CH1

Responsive Link 00000000000 DODOOCOOO0OOO0OO0OO0OOOOOODOCODODOOOOOOOOO
gobooboobooboooboooooooooboooobooooobobooboooboOobooboboog
ubooobooooboboooobobooooobooonoo
obooobooooboobooooboooboooogoo

765432 0
RS| - |[ECC] - Line Codd

bit 0 go
CH*[7] OO0000000000 Reed Solomon 000000 COOOOO0O0ODOO

CH*[5:4] 00000 ECCOO0O0000
00: ECCODO

01: Hamming OO
10: BCHODO

CH*[2:0] 00000000000
001: NRZI+BitStuffing

010: 8B10B
100: 4B10B

14.10.31 0O0OO0OO0OOO0OO0OO0OO0OOOOOOO0OOOOO0O00

O0O00D0: oxfffe 0090 OO0 DOODOOOO

31 29 28 25 24 21 20 17 16 13 12 9 8 5 4 10
| - | DrCE - DTME - ETCE - ETME |- ]|

Responsiwe Link0 0D 000000000000 00DOO0OO0ODOOO
ooooooooooo0ooooo0oooboOooOooobOOo bPLLODOOODODODOOODOOOOODOODOOOO
obooobooboo bPLLOOOOCOOODOOO
goboobooooobooooboooboooooboooobooooooobboooboooooobDoobboog
OooooooooDo bPLLOOOOODOOOO
ooboobooboobooboobooOoooOoobOOoobOoooboOooooboboooboooboooboonog

ooboobooooobooobooboboooboooobooooboooboobooooobooobboooobooooDn
0: 000 mode/codec0 T O OO0

1: 000 mode/codecOOOOODO
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bit O oo

DTCE Data Link 0000 codecO0OODOOOO0O
DTCE4: Data link4
DTCE3: Data link3
DTCE2: Data link2
DTCE1l: Data linkl

DTME Data Link OO 00O DPLLOOOOOOOO
DTME4: Data link4
DTME3: Data link3
DTME2: Data link2
DTME1: Data linkl

ETCE Event Link 0000 codecOO0OO0O0OONO
ETCE4: Event link4
ETCE3: Event link3
ETCE2: Event link2
ETCE1l: Event linkl

ETME Event Link O OO0 DPLLOOOOOODOO
ETME4: Event link4
ETME3: Event link3
ETME2: Event link2
ETME1: Event linkl

14.10.32 00O 1000000000O00000O000
O00000: oxfffe. 0094 00 ODOOODOOO
31 21 20 17 16 5 4 10
DDIM - EDIM |- |

Responsiwe Link 0000 1000000000000DO0OOCO00O0O0ODOOOO0O0OODOOOOODOO
obooooobooog

0: Dbhooooboboooboobooooo
1. ODOO0OO0O00O0bOO0oO0ooOOobooocoona

bit O gd
DD1IM Data Link 00000000 OOOOO
DD1M[4]: Data link4
DDIM[3]: Data link3
DDIM[2]: Data link2
DDIMJ1]: Data linkl
ED1IM Event Link 000 00O00O0OOOOO

ED1IM[4]: Event link4
EDIM[3]: Event link3

EDIM[2]: Event link2
ED1IM][1]: Event linkl
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14.11 DPM (Dual Port Memory)

Responsiwe Link D0 DOO000O000 DPMOODOOOOOOCCDODOOOODPMOOOOOODO 2port
OO0000O0D0O000D00O0OO00D0OO00D0O000DO0 Responsive Link0D LinkoOODOOOO0ODO

Data in/out control register 0 O O O Event in/out control register 10 0000000000000 /00
0000000000000 0000D00O00000000000000O Event packet in/out 000 DPM
0000000000000 0000O00000 Data packet in/out 000 DPMOOOOOO

000 Event in/outd Data in/out 00000 DPMOOOOODOOOO

14.11.1 Event Output

014900000000000 DPM OO0 OO OOEvent out control registerd 0 14.1000000000
000000 From-Addr (byte address 0 0 0 0O word address) 0000 000 To_Addr (word address) O
0000000000000 00D00000000000From_ Addrd To AddcOOOOOOOOOO0OOO
go0o0o0oO0OO0oOoOoOOoOOOOOO0OO0O00000000O0O0OOO0OOOOOOODOOOOOOOOOFrom_Addr,
To,Addr 00000000 word address — 1000000 DPMOOOODOOOOO0OOOODOOOOOO
oooobPMOO LinkoODODOODOOOODOOO

0000Mode0 O 0O0O0O0OFrom Addr O 0x00 00 0O 0O To_Addr O 0x07 (byte address: 0xlc) 00000
000000000000 00 DMACODOOOODOOOODODOO Payload0, Payloadl 00O DPM OO O
OO00OOOoOooDoOoOoDbPMUOOODODDOOOKxO6OOOODOOOOODOOOO DPMOO Responsive
Link0O LinkOOOODOOOO0O0ODOO0ODOOOOO0DOQO FromAddeOOOOOO0OMOO

00000OMode0 U000 OFrom_Addr O 0x1f(byte address 0x3¢) 0 0 0 O To_Addr O 0x2f(byte address:
0x7c) 00000000 DMAC O continuous mode 0 0 00 O 0 O Payload0O 30 0 O O Payload40 70 O
oobooooooooooOoooopbpMOOODOODOOOOOODOOODOOODOOOODOODOO
gooobpPMOOODOOOOODOODOODOOODOOODODOOD CSOCODOODPMODOOODOO
ooooboobooboom
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O 140 Responsive Link

DPM f or

of f set address
0xC400_00XX

MbdeO

0x00

Sour ce

Addr . |Destination

Addr .

Payload 0

Control & Status

0x10

Sour ce

Addr . |Destination

Addr .

Payload 1

Control & Status

0x20

Sour ce

Addr . |Destination

Addr .

Payload 2

Control & Status

0x30

Sour ce

Addr . |Destination

Addr .

Payload 3

Control & Status

0x40

Sour ce

Addr . |Destination

Addr .

Payload 4

Control & Status

0x50

Sour ce

Addr . |Destination

Addr .

Payload 5

Control & Status

0x60

Sour ce

Addr . |Destination

Addr .

Payload 6

Control & Status

0x70

Sour ce

Addr . |Destination

Addr .

Payload 7

Control & Status

0 14.9: DPM for Event Output

Event Qut put

Model
0x00

Payload 0
0x08

Payload 1
0x10

Payload 2
0x18

Payload 3
0x20

Payload 4
0x28

Payload 5
0x30

Payload 6
0x38

Payload 7
0x40

Payload 8
0x48

Payload 9
0x50

Payload 10
0x58

Payload 11
0x60

Payload 12
0x68

Payload 13
0x70

Payload 14
0x78 Sour ce Addr. |Destination Addr .

Control & Status
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of fset address Contr ol Reg' ster
oxFrrE_F40x  for Event Qut put

0x0 H From Addr. | To Addr.
Ox4 \ DVA Counter
0x8 \ Current Packet N\n’oer
\ N
node dreq I nt

0 14.10: Event Out Control Register

DPMOOOOOO

DPMOODOO00O0OO0 1410000000000000000000000000
000000 (r/w)

e Mode0: mode bit0 00 0O OOOO0O0O0O0OO0O headrd trailer DO OO0OO

e Model: mode bit0 10000000000 header D trailer 00000 (DOOOOOOOODO
ooooooo)o

eInt: 00JOD 10000000UCOCOOO EOP(End Of Packet) OO OOOOOODO
e Dreq: 00000 100000OODMA Counter 1000000 COOO DMAOOOO

e From_ Addr: OO OO0 word address — 1000000 DPM OOOOO0OOOOOOOOOOO
0000000 DPMOO LinkOOOOOODOOOOOOO

e To Addr: 00OD0ODODO word address — 1000000 DPM OO0O0O0O0O000O0O0OOOOOO
OO0O0ooo0o0 DPMOO LinkoOOODOOOODOOO

DMA Counter (r/w) DMAOOOOOOOO

Current Packet Number (r) 00000000000 00000 1490 payloadDO0O0OODOOOO

14.11.2 Event Input

01411 00000000000 DPMOO0O0O0OOOEvent in control registerd 0 141200000000
000000 From-Addr (byte address 0 0 0 0O word address) D000 OO0 0O To_Addr (word address) O
0000000000000 0000000000000From_AddrO To Addr0000000OO0OCOCOO
000000000000 0oo00oo00oDo000oDoD000D00000o00O00O0nOdFrom_Addr,
To,Addr 00000000 word address — 1000000 DPM O Responsive Link0 000000000
O000OoDbDPMUOOOOOOOODUODDOOOUD (DMAOO)OUOOOO (dreqbit00OO0O0OOOOO
O00imt bit0O0D0O0OOD0O00O0O0D0O0O0O000O0ODO00O0O0ODOO0O0OO0

0000Mode0 0000 OFrom_Addr O 0x00 0 000 To_Addr O 0x07 (byte address: Oxlc) DO OO0
0 0 O O Responsive Linkd O O Payload0, Payloadl OO O DPMOODOOODOOODOOOODODO Responsive
LinkOOO DPMO Ox06 0 0000000000000 DPMOOOOOO0O0O0O0O0OOOODMADDODO
00000000000 0000 From AddrOOOOQOOOMm
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000 00Mode0 00 00O OFrom_Addr O 0x1f(byte address 0x3c) 0 0 0 O To_Addr O 0x2f(byte address:
0x7¢) 00000000 DMAC O continuous mode 0 0 0O 0 0 0O O Payload0O 30 0 00O Payload40 70 0
00o0oo0oooooooooboo bPMUOODODOODOODOOOODODOOODODOODOOOODOODOOO
oooooobOooooOoobOoooOo0ooobOoooooooooomDPMDOODOOOOOODDOOO
ooooooooopooo cSsooooo pPMOOOOOOOOODOOOODOOOOMmD
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of fset address DPM for Event | nput
0xC000_00XX
ModeO Model
Ox00f  source Addr. |Desti nation Addr. 0x00
Payload 0
Payload 0 0x08
Control & Status Payload 1
Ox10]  source Addr. |Desti nation Addr. 0x10
Payload 2
Payload 1 Ox18
Control & Status Payload 3
O0x20]  source Addr. |Desti nation Addr. 0x20
Payload 4
Payload 2 0x28
Control & Status Payload 5
Ox3( Source Addr. |Desti nation Addr. 0x30
Payload 6
Payload 3 0x38
Control & Status Payload 7
0x4Q) Source Addr. |Desti nation Addr. 0x40 Sour ce Addr. |Desti nation Addr.
Control & Status
Payload 4 0x48 Sour ce Addr. |Desti nati on Addr.
Control & Status Control & Status
Ox501 Source Addr. |Desti nati on Addr. 0x50 Sour ce Addr. |Desti nation Addr.
Control & Status
Payload 5 0x58 Sour ce Addr. |Desti nation Addr.
Control & Status Control & Status
0Ox60| Source Addr. |Desti nation Addr. 0x60] Source Addr. |Desti nation Addr.
Control & Status
Payload 6 0x68 Sour ce Addr. |Desti nati on Addr.
Control & Status Control & Status
Ox70| Source Addr. |Desti nation Addr. 0x70 Sour ce Addr. |Desti nation Addr.
Control & Status
Payload 7 0x78 Sour ce Addr. |Desti nati on Addr.
Control & Status Control & Status

0 14.11: DPM for Event Input
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of fset address Contr ol Reg' sters
OxFFFE_FOOX for Event | nput

0x0 H From Addr. | To Addr.
0x4
0x8 \ Current Packet \N{n’oer
0xC \ Packet Valid Stat\;

0 14.12: Event in control register

DpPMUOOOOOO

DPMOODOO0O0O00OO0 1412000000000000000000000000
000000 (r/w)

e Mode0: mode bit0 000 00000000000O000O00O headerd trailer000000O00OO
DPMOOOOOOO

e Model: mode bit 0 100 0000000O00DCOOO 1411 00000000000
e Int: JOODOD 10D00000DOOO0O0ODOOOODOOOODOOOODOOOODO

e Dreq: 000D 10000000OFrom_Addrd To AddrO0O 00O word address — 10000
OO0000000O0ODMADOOUODO DREQUOODOOO

e From Addr: 00000 word address — 1000000 DPM O Responsive LinkO OO OO0
Oo0oooooobPMOOOOOOOOOOOOOOOODOOOODO

e To_ Addr: 00000 word address — 1000000 DPM O Responsive Link 0000000
Oo0ooooobPMODOOOODOOOODOOOODOOOOODO

Current Packet Number (r) 000000000000000O0 14.110 payloadDOOOOOOOO

Packet Valid Status 000000000 0O0O0O00OOO

14.11.3 Data Output

014.130000000000 DPMOOODOODODO Data out control registerd 0 14.140 0000000
000000 From-Addr (byte address 0 0 00O word address) D000 000 To_Addr (word address) O
0000000000000 00000000D0000O0From_Addrd To AddcOOQOOODOOOOO0OOO
00000000000 00oo00oo00oDo000oDoDo000D0o0000o00O000nOdFrom_Addr,
To AddrO0OO0OOOOOO word address — 1000000 DPMOOOOOOOOOOQOOOOOOOOO
OO0O0O0ODPMOO LinkoOOODDOOOODOOO

0000Mode0 00O 00OFrom_Addr O 0x000 0 0 OO0 To_Addr O 0x01f (byte address: 0x07¢) 00O
00000000oooooooo DMACOOODOODOODOOOOO Payload0, Payloadl 00O 0O DPM O
OO00D0D000D0O00000DPMOOODOOODDO word address 0x0le 0000000000 OOOO
DPM OO0 Responsive Link0 Link0 DO ODOOOOOOOOOOO0O0O0O0O From Addr 0000000
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00000Mode0 0000 OFrom-Addr O 0x0ff(byte address 0x3fc) 0 O O 0 To_Addr O Ox1ff(byte ad-
dress: Ox7fc) 00000000 DMACO continuous mode 0 0 0 0 O 0O O Payload0O 150 0 0 O Payload16
031 000000000000000000 DPMOODOOODOO0OOO0OOOOOOOOOOOOOOO
gooooooocobPMOODOOODODOOOOUOODDODOOODOOUOODOOOO CSOOOOO bPMO
ooooboobooboboboobooom

of fset address DPM f or
0xCC00_0OXXX
ModeO
0x000 Sour ce Addr. |Destination Addr
Payload 0
Control & Status
0x040 Sour ce Addr. |Destination Addr
Payload 1
Control & Status
0x080 Sour ce Addr. |Destination Addr
Payload 2
Control & Status
0x0C0
= =
8 8
0x780 Sour ce Addr. |Destination Addr
Payload 30
Control & Status
0x7C0 Sour ce Addr. |Destination Addr
Payload 31
Control & Status

Dat a Qut put
Mbdel
0x000
Payload 0
0x038
Payload 1
0x070
Payload 2
A A
OX770
Payload 34
0Ox7A8
Payload 35
OX7EQ
A= A=
Ox7F8 Sour ce Addr. |Destination Addr
Ox7F(Q Control & Status

0 14.13: DPM for Data Output
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of fset address Contr ol Reg' ster
oxFrFE_FCOX  for Data Qut put

0x0 H From Addr. | To Addr.
Ox4 \ DVA Counter
0x8 \ Current Packet N\n’oer
\ N
node dreq I nt

0 14.14: Data Out Control Register

DPMOOOOOO

DPMOODOO00O0OO0 1414000000000000000000000000
000000 (r/w)

e Mode0: (r/w) mode bit 0 00 000000000000 headrO trailler D00 00O

e Model: (r/w) mode bit0 10000000000 headerD trailer 00000 (DO0OOOOO
O0oooooooo)o

e Int: (r/w) 00000 100000000000 EOP(End Of Packet) 0000000000
e Dreq: (r/w) 00000 10000000DMA Counter 0000000000 DMAOODO

e From Addr: (r/w) 00000 word address — 1000000 DPMOOOO0OO0O0OO0OOOOO
000000000 DPMOO LinkoDDOOOODOOOODO

e To Addr: (r/w) D0OOO0O word address — 1000000 DPMOOO0OOOOOOOOOOOO
OO00oooo0o0oDbPMOO LinkoODOOOODOOOOOO

DMA Counter (r/w) DMAOOOOOOOO

Current Packet Number (r) 00000000000000000 14130 payload0OOO0OOO0O0OO

14.11.4 Data Input

0 14.150000000000 DPMODOOOODOOData in control registerd 0 14.16 000000000
00000 From_Addr (byte address 0 0 00O word address) 0000 OO To_Addr (word address) O O
000000000000 0000000000000From_Addr0 To AddrOO0OOO0O0O0OOOOOO
0000000000000 0000ooU00o0D0o000D0000D000O0o0oOoo0OOndFrom_Addr,
To,Addr 00000000 word address — 1000000 DPM O Responsive Link0 000000000
O000OoDbDPMUOOOOOOOODUODDOOOUD (DMAOO)OUOOOO (dreqbit00OO0O0OOOOO
O00imt bit0O0D0O0OOD0O00O0O0D0O0O0O000O0ODO00O0O0ODOO0O0OO0

0000Mode0 00 0O0OFrom_Addr O 0x000 0 00O To-Addr O 0x01f (byte address: 0x07c) OO
0000000 Responsive Link 0 OO PayloadO, Payloadl,... 00O DPMOODOOOOOQOOODOOOO
Responsive Link 0 00 DPM O word address Oxle 0O O00OOO0OO0OOOOOO DPMOODOODOOOO
O00O0oDoODMAODDOODOOOODODOOOODDOO From AddcOOOOOOOMmM
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00000Mode0 0000 OFrom-Addr O 0x0ff(byte address 0x3fc) 0 O O 0 To_Addr O Ox1ff(byte ad-
dress: Ox7fc) 00000000 DMACO continuous mode 0 0 0 0 O 0O O Payload0O 150 0 0 O Payload16
031 0000000000000 00000 DPMOOOOOOOOOOODOOODODDOODODOOOOOOO
oobo0oooO0oooOOo0obOo0O0obDOoobOOoobOooobOooboOoboooobPMODOUODOODOO
o0o0obOOdoO0O0ooOOobOoooo csoooobo bpPMOODOODOODOOOODOODOODOOmD

of f set addr ess DPM f Or Da.t a, I nput
0xC800_0XXX
ModeO Model
0x000 Sour ce Addr. |Desti nati on Addr. 0x000
Payload 0
Payload 0 0x038
Control & Status Payload 1
0x040 Sour ce Addr. |Desti nati on Addr. 0x070
Payload 2
Payload 1 0x0A8
Control & Status
0x080 Sour ce Addr. |Desti nati on Addr.
Payload 2 Qtﬁ Qtﬁ
Control & Status
0x0C0
~ ~ 0x070 Pavload 31
0x700 Sour ce Addr. |Desti nation Addr.
Control & Status O
0x780 Sour ce Addr. |Desti nation Addr. 0x708 Sour ce Addr. |Desti nation Addr.
Control & Status 1
Payload 30
Control & Status
A O A O
0x7C0 Sour ce Addr. |Desti nation Addr. % o
Payload 31 Ox7F8 Sour ce Addr. Desti nati on Addr.
Control & Status 0Ox7F( Control & Status 31

0 14.15: DPM for Data Input
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O 140 Responsive Link

of fset address Contr ol Reg' sters
OxFFFE_F80X for Data | nput

0x0 H From Addr. | To Addr.
0x4
0x8 \ Current Packet \N{n’oer
0xC \ Packet Valid Stat\g

0 14.16: Data In Control Register

DpPMUOOOOOO

bDpPMOODOOOODDO 416000000000 000DOOOODOOOOODO

000000 (r/w)

e Mode0: mode bit0 000 00000000000O000O00O headerd trailer000000O00OO
DPMOOOOOOO

e Model: mode bit 0 100 000000000D0OOO 141500000000000
e Int: JOODOD 10D00000DOOO0O0ODOOOODOOOODOOOODOOOODO

e Dreq: 000D 10000000OFrom_Addrd To AddrO0O 00O word address — 10000
OO0000000O0ODMADOOUODO DREQUOODOOO

Current Packet Number (r) 00000000000000000 14150 payload 00O O0O0OO0OODO

Packet Valid Status 000000000 0O0O0O0OOO

14.12 0O0O0OO

14.12.1 OO

1.

2.

0000000 —Responsive LinkD0OOD0OOO0OO
0000D000—Responsive LinkO0 000000
0000000000000 000D00 —Responsive LinkOO0OOD0OODOOOOODO

ooooboooooboooon

.00D00000D0000000000—Responsiwe Link0 00000000000

DPM 0O 0O 0O —Event in/out control 0 0 O 0 00 O O Data in/out control 00 0O O

bpMOODOODOOOOOD -OOO0O0ODO
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DMAODOOOOO

DPMOOODODODODOOOODOODOODODODOOOOODODODODOOOOODMAOD DPMOOOOOOOOO
oooobpMOOOOOO0OO0O0ODOOOOOOODODOOOOOODOOOOOOODDODOOOOOOO
OO000D0D0O000DDO000D0O0O NpacketDOOOODOOOOODO

DPMOODO

1. NOOOOOOOOoOoooD f00D0O00000o0oO00o00nD f36000000000OD f<150
oooooo

2. DPM O DMA Counter O (N/f)-1000000

3. DPM O MODE1_HEADER U0 MODEI.TRAILEROO0U0O000OO0O0OO0OODOOOO (0OODO
Oo0ooOo)oooooo

4, DPMODO00O0D00000O0 mode 1,from(0),to(f*0xe+0xd),DREQ 0 00 0 O O (mode 0 0 0 O
00000DMAOOODOOOOOODOOOOOODOO0OO0O0ODONO00000000000000
0ooooooo)

DMAODOO

1. DMAOOOOOOOOOOOOOOOOODOODODODOOODODOOOOOOOOOOO
2.DMAOOOOOOOO0DPMOOOOOOOOOOOO
3. DMAOOOOOOOO DPMOOCOOOCOOOODOOO

4. DMAOOOOOOODOOODOO SAU, RL, MTM, STO ONOOOO (0O STOOODOOO DMA
Counter 00O O0O0OOOOOO 100000O)

14.12.2 0O0O00O0OO0OOOOO

gbobobobobooobogbobbobobooooboobobboboboooobooboobobon
gboobdogbooobgooobgoooobobobooboobooboobooboa

goboboooboobooooboooboooooobooboooooboooboobooobooobooDn
obooooooooobooboboboooooooooboobOobobOoonoboobooobooooooong
goboobboboboobobooboooboooboobbooboobboobboobobooobo
0o

14.13 Responswe Link 0000 0O0O00O0ONO

IRQI~40 DPMOODOODOODO0OOO0OO fromaddr0 toaddc 0000000000000 00OOOO
O0000IRQI~00000000000000000000 (oxfffe.000c)D0O0OOOOO
O0O00000: Responsive Link IRC: 0xftfe1000
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14.13.1 0O0OO40OodnO
offset 31 2423 1615 8 7 0

0x00 31ch|30ch |29ch|28ch|27ch|26¢ch|25ch|24ch|23ch|22ch|21ch{20ch|19ch|18ch|17ch|16ch
0x04 15ch|{14ch|{13ch{12ch|11ch|10ch| 9ch | 8ch | Tch | 6¢ch | 5ch | 4ch | 3ch | 2¢h | 1ch [0x00
0x08 Request Sense Register 0
0x0c Request Clear Register 0
0x10 Mask Register MT
0x14 26’h0 fcL] IRL Latch
0x18 31’h0 J*/lod\

O 14.4: Responsive Link 0000000000000
’ Offset ‘ Name

0x00 | RLIRC_-TMRO-OFFSET
0x04 | RLIRC_.TMR1.OFFSET
0x08 | RLIRC_RSR_-OFFSET
0x0c RLIRC_RCR-OFFSET
0x10 | RLIRC_MR_OFFSET
0x14 | RLIRCICR_OFFSET
0x18 | RLIRC_MOD_OFFSET

O 14.5: Responsive Link IRCOO 00000

| IRQ | Name
TRQ31~IRQ14 | Reserved
TRQ13 RL_DEC_RESET_IRC
TIRQ12 RL_IRQ_DOWN
IRQ11 RLIRQ_-WAKEUP
TRQ10 RL_IRQ_FATAL
TRQ9 RL_IRQ_TABLE
TRQS8 RL_IRQ-WAIT
IRQ7 RLIRQ-CONT
TRQ6 RLIRQ-EVP_IN
TRQ5 RLIRQ-DAP_IN
IRQ4 RLIRQ_EV_INEOP
TRQ3 RLIRQ-DA_INEOP
TRQ2 RLIRQ-EV_OUTEOP
TRQ1 RLIRQ-DA_OUTEOP




14.13. Responsive Link 00 O0O000O0O0OO0OO

475

IRQ

Name

Description

RL_DEC_RESET_IRC
RL_IRQ_DOWN
RL_IRQ WAKEUP
RL_TRQ_FATAL

RL_IRQ_TABLE

RL_IRQ_WAIT

RLIRQ.CONT

RL_IRQ-EVP_IN

RL_IRQ-DAP_IN

RL_IRQ _EV_INEOP

RLIRQ_-DA_INEOP

RL_IRQ-EV_OUTEOP

RL_IRQ_-DA_OUTEQOP

0000o0o0oooo FI
(Fatal IRQ)
ooooboooooo
000 RTIRQ (Rout-
ing TRQ)
O00o0oood WIRQ
(Wait TRQ)

gooooooooo
0000 CI (Continu-
ous IRQ)

Event Packet-In IRQ
Data Packet-In IRQ

Event-In End of Packet

Data-In End of Packet

Event-Out End of
Packet
Data-Out End  of

Packet

ubobooboobooooboooooon
gbooooobooog
ooooooboooo
oboboooboobooboboboboobooo
oood
oboboobooboboboboobobooon
ooooboooo

000000000 SbrRAMOOOOOOOOOO
O0O000 SbRAMOOOOOOOOOOOOO
oooobooogo
SDRAMOOOOOOOOOOOOCOCOCOODOO
obooobooooboobooog

gobobooobbevent0D0OO0O00OOO00OO
ooao
O00000000dataD0ODODOODDOOODO
uo

Event-In DPMOOOO0OOOODOODOOOOO
ooogoooo

Data-In DPMOOOOOO0OOOOOOODODOOO
gbooaod

Event-Out 0 DPMOO0OO0O0ODOOODOCOOO
go

Data-Out 0 DPMOOOO0ODOOOOOODOOO
t
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32/16/8 bit I/F

oooobooon

e 10000 DOOOOODOODOOOOODOO

Memory to memory O O 0O O

e Bus sizing 00 (8, 16bit I/O0 0)

e Bus swapping 0 0O (8, 16bit I/O0 O)

)

)

0x40*(x)+0x0c

0x40*(x)+0x10
)

15.1 0O00oodo
DMAC | 000DOO
DMACO | FFFF0000
DMAC1 FFFF1000
DMAC2 | FFFF2000
offset 31 2423 1615 8 7 0
0x800 - PRI
0x804 - e
0x40* (x)+-0x04 PSA<31:0>
0x40*(x)+0x08 MDA<31:0>
0x40*(x)+0x18 LN<31:0>
1D<31:0>

0x40*(x)+0x14| Lo

[ eo]

_}DAE*SAL{BNIIRLIPCI{/ITI\IJMRIS2PI16PI 8P ISlGI S8 lIER

ER|ED

ooooooo
oooogo: 0x800

15.1.1 DMACOOOODOO



478 0 150 DMAC

31 10
- IPRI‘
bit O go
PRI PRIority :Default 0 OO0 OO0 DMAOOOOOOOOOOOOOOO o0:0
OO00000O000D0O0O000 1. 00000000 chOo>chl>ch2>ch3

15.1.2 DMAOUOOOOOOOOOO

ooogo: 0x804

31 10
: <]
bit 0 0od
1C Interrupt Clear OO0 OO0 DMAOOOOOQOOOOOODO o:0OO00O0OOO
O

15.1.3 UU0doobooooooood

00000: 0x40%(x) +0x04

31 0
PSA<31:0>

bit 0 go

PSA<31:0> Port/Source Address :Default X OO0O0 xO DMAOOOOOOOOOOO
000I/O0000000OMODEOOOUOO MTMUOOODOOOOOOO
000000000000 00000O0000MODEOOOCOO MTMOO
00o00oo0oooooooo

15.1.4 0O00O0O0OOOO0O0O0bOOOOO0O0bbOoOOo

00000: 0x40*(x) +0x08

31 0
MDA<31:0>




15.1. 0000000

479

bit O

go

MDA<31:0>

Memory /Destination Address :Default X 0000 xO DMAOOOOOOO
0000000 I/oo0oooooMODEOOOUOO MTMOOOOOOOO
gooooooopooOoOoODODODODOOOOOOOOMODEOOOOO MTM
000000000000 00000000000

15.1.,5 OJUOobooooogn

00000: 0x40%(x) +0x18

31

LN<31:0>

bit O

go

LN<31:0>

transfer LeNgth :Default X JO000 xO DMAOOOOOODODODOOCOOO
oooooO0O000Ooooooooo

15.1.6 U0O0OO0OODOOOOOO

00000: 0x40%(x) +0x0c

31

ID<31:0>

bit O

go

ID<31:0>

Internal Data :Default X OO0 0O xO DMAOOOODMAODOOOODOO
0000000000000 oo0ooooooooooooooooooon
00000o00o0ooooU0oo0oooU0oDoooDooooooDoOooon
oooodooopDooooooo

15.1.7 000OO0O00OO0o0OOon

O00000: 0x40*%(x) +0x10

31

1514131211109 8 7 6 5 4 3 2 1 0

: padbacfou [ [pctrrfoun par ioe e [se[ e o]

oooooon
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bit O od

DAS Destination Address Update :Default X 0:0 00 0000000000O0O0O
Jooooobooooooooboooo xoooboooboooboooa
gddbooodobooodobooooboooon

SAU Source Address Update :Default X 0:0 0000000000000 OOO
gbdooboooooooboo :boobouoooboooouooooon
Jooooboboboooooooboboooon

BM Burst Mode :Default X 0:0 000000000 1:000000000O

RL Responsive Link :Default X 1:0 000000000 DPMODOOO DMAO
ooooo

PCI PCI :Default X 1:PCIDOO00O0 DMAOOOOOO

MTM Memory To Memory transfer :Default X 0:00000000000000O

0OIl/O0000000DMAOCOOOOOOOOOOOOOOO MROOOO
oobooob :oobboobooooboboooobooooooooooogoo
Oo0000ooooOo00o00ooooOoDbDMAOOOOOOOODOOOOO
ouvpO00DOOOO0ODOOOOOO040000D0D000000DODOO
OO00OO0OO0O0O0O DMAOOO Memory To Memory OO QO QOQOQOOODOO

MR MR Memory Read :Default X 0:I/00000000000000000O0
00000 ro0ooooooooooon

32P 32bit I/O Port :Default X 0O:don’ t care I:MTM O0O0O0O 000 32bit O
[/O000000000000000000000ODO0O0O0U0O0OO0OO0OD 100
goooooo

16P 16P 16bit I/O Port :Default X 0:don’t care 1:MTM OO OO 000 16bit O

[/O000000000000000000O0O000DUOoOoUOooOooooUoO
000000b0ob0obobU0obUobobooboooooongDa1-16 or D15-00
goog

8P 8P 8bit I/O Port :Default X 0:don’ t care I:MTM OO OO 000 8bit O
[/000000000000000000000000O00O0O0O0O0OD 100
OO00000000000000000D31-24 or D23-16 or D15-8 or D7-00

gooad

S16 Swap at 16bit :Default X O:don’ tcare 1: 16bit 000000000000
ooo si[A[B[c|D|o -~ s1|c|[D[A]|B]o

S8 Swap at 8bit :Default X O:don’ tcare 1: 8bit 000000 OOOODOOO

00 31 |A|B|[C|[D]o -~ 31|B[A[D][C]|o0
S16=1,88=1000000000000000000000
s1|A|[B|Cc|D|o -~ 31 |D[Cc[B]A]oO

IER Interrupt enable of ER-bit :Default 0 0:0 000000000 1:.00000
oooooo

IED Interrupt enable of ED-bit :Default 0 0:0 000000000 1:00000
oooooo

ST Start :Default 0 0:DMAOO0O0O0OODOOOOOO0OOO DMACODOOOO

Ooo0 1:bDMAOOOOOOOO

boboobobooobobooooboboooobooooboobooboobOOoboobooboon



15.1. 0000000 481
gooon gooooo goooon goooon gogoooooodg
(S16=0,88=0) | (S16=0,88=1) | (S16=1,8=0) |  (S16=1,58=1)
000 (32bit) 000 (32bit) o x x o
000 (32bit) | I/O 32bit(D31-0) o o ° o
I/O 16bit(D31-16) o x X o
1/0 16bit(D15-0) o x x o
1/0 8bit(D31-24) ° x x 5
I/0 8bit(D23-16) o x x o
I/0 8bit(D15-8) o x x o
I/0 8bit(D7-0) o x x o
000 (D31-16) | I/O8bit(D31-24) o x x o
15.1.8 0JUOUOOO0OO0OO0OOO
00000: 0x40%(x)+0x14 OOODODOO
31 30 29 28 27 210

[o]ufu]]

: [ex[eo]

bit O o

LO Location 0 :Default 0 0:0 000000000 D31-24000000000
00 1.0000000000D31-2400000000000

L1 Location 1 :Default 0 0:0 000000000 D23-16000000000
OO0 ;0000000000 D23-160 0000000000

L2 Location 2 :Default 0 0:0 000000000 D15-80 0000000000
1:.0000000000 D1s-80000nooooood

L3 Location 3 :Default 0 0:0 000000000 D7-00000O00OO0OOO
10000000000 Dbr-00D000O0oOoDooon

ER Error :Default 0 O:don’ t care :DMAOOOOODOOOOOOO DMAO
gooododoobooooboodooobooooooboooooon

ED END :Default 0 0:don’ tcare I:DMAOOOODOCOOO 100000000
gdodbouoooooobooodoonDoa
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Jo0o0ododododd DMA

483

16.1 0O DMAOOO

256 bit«< 32bit 000000000000 O0OOO0OO

16.2 OOOOO

0 16.1: 00000000
] oooo \DDDDD\ oo \
0xFFFFDO000 PSA D000000000 (32 bit )
0xFFFFD004 MDA | 0000000000 (32bit)
0xFFFFD008 | LENGTH | 000000000 ( byte)
0xFFFFDOOC | MODE | 00000000000000

16.3 UOU0OOOOOOO

16.3.1 PSAOOOO

Ooood: oxFFFFDO00
DMAOOODOOOOODO 32bit000000ORead/Write O OO

31

PSA




484 g 160

00000000000 DMA

16.3.2 MDAOOOO

OO000: 0xFFFFDO004
DMAOUOOOOOOODO 32bit000000ORead/Write O OO

31

] MDA

16.3.3 LENGTHUOOUODO

OO000: 0xFFFFDO08
DMAOOOOOOOOO byteD OO0 DO OO0 Read/Write O OO

31

| LENGTH

16.3.4 MODEOODOO

OO0O00: 0xFFFFDO0OC

31

7 6 5 4 10

lDAUlSAUI MODE SITAR"P




164. OO0ODO

485

bit O

go

DAU

DMAOOOOOOOOOOOOOOOOOOOOODOOOWHteOODODOO

goo g
0 MDADOOOOODOOOO
1 goboooooboo

SAU

DMAOOOOOOOOOOOOOOOOOOOOOODOOWHteOODODOO

goo g
0 MDADOOOOODOOOO
1 goboooooboo

MODE

DMAOOOOOOOCOOOOOOOOORead/WriteO OO

oood oood ooo
0000 1/0 1/0
0100 | Memory 1/0
0001 1/0 Memory
0101 Memory | Memory
1100 | SDRAM I/0
1101 | SDRAM | Memory
0011 1/0 SDRAM
0111 | Memory | SDRAM
1111 | SDRAM | SDRAM

e SDRAM : DDR SDRAM I/F (256 bit bus)
e Memory : 32 bit bus 000000000

e I/O: 32 bit bus 0100000 I/O

START

DMAOOOOOOOOOOUODORead/WriteO OO

oono oo
0 DMAOOOOOO
1 DMAOOOO/O0O

16.4 U000

e JIUJ00ODDOOODODDDOO 8word(32Byte) IO DD D OOODOODOOOODO






Jooot
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17.1

17.2 O0U0O0OO0O0OOoOoooon

17.2

gboogoooo

31

1

0000000000000 0O0O0O0O00O0DOOOOODODOO

bit O O 32bit

gouooobogon

e 0002000000 Up-Down Counterd 000 O0O0O0O0OODOODO

gooooOooobbobooooboOooobooboooobooooooboooooobooooobooooobooag

gboooobgn

oobooboooobOobooooobooooboon

gogn

ooooboo4

30

gobobooogoboood

0000 |00000000000000
0xFFFF7000 PLSCTRLI0]
0xFFFF7020 PLSCTRLI[1]
0xFFFF7040 PLSCTRL[2]
0xFFFF7060 PLSCTRL[3]

1211109 8 7 6 5 4 3 2 1 0

o]

[pedzs| zr [urd st 7 fser] wp | im ferd on]




488 010 O000o0ooo

bit O od

INT Interrupt :Default 0 ro 0:0 0000000010 0000000000DOO
O0000o0oooo0oooooooooooozZoooooooooog
gooooobobddddooooooobbbddddoooooobooboo
oo0ooopoooooogog

IPCE Int Pulse Counter Enable :Default 0 00 0000000000 OOODOOO
oo0oooolooodooooooooooooooooooooooog
OO00000000ooooooooooooooooooooon

1ZE Int Z Enable :Default 000 Z0000000000C0C00O00ODOCO0OO0O0OO
10z00000000000D00OO0OO00ODOOO
7ZF Z Flag :Default 0000000 Z0OOO0O0O010Z0O00000000 10

00000000000o00Doo00U0ZUO0bO0D (IZE)OOODOOOO
ooooobOO0O0zoOoOooDOoOOoOoooDoOOO

RFZ Reset Flag by phaze Z :Default 000 Z 000000000000 0O0O0OOO
0o0o0loz00ooooOoooooooooooodg

ST START :Default 0000 0000000000 0OOOOODOOO1I000OOO
oooooood

TI Timer Interrupt :Default 0000 000000000 OOO0OOOCOODOOOO
1000o0o000Dooooooooooooon

SEL Select :Default 0 0000000000 OO0OOOOOOOOOoOOOOOO

gooooboooboboobiioboobooboobooboobooboon
gbooobooooboooo

MD«<4:3> Mode :Default 00001 000000000 OCO0OOO0IO2000000000
goooilo,1l040000000000000

1E Interrupt Enable :Default 0 0:0 00000 1:000000

CLR counter CLear :Default 1 0:0 0000000000 1:don’ t care

CE Count Enable :Default 0 0:0 00000000 1:000000000O

1722 OJ00O0O0OOOO0OOOO

0000 |00000000000
0xFFFF7004 CMPJ0]
0xFFFF7024 CMP][1]
0xFFFF7044 CMP[2]
0xFFFF7064 CMP|[3]
00000000
31 0
CMP<31:0>

bit O oo
CMP<31:0> Compare Data :Default X 0000000000000 OCOOOODOOSEL
bit0 0000000000000 0O0DOOO00O0DOOOOOoOoOOg




I72. 00000000000 489
17.2.3 O000OO0O0O0O0O
0000 |00o000o0o00
0xFFFF7008 CNT[0]
0xFFFF7028 CNT[1]
0xFFFF7048 CNT[2]
0xFFFF7068 CNT[3]
oooo
31 0
CNT<31:0>
bit O 0o

CNT<31:0> Count Data :Default X OO0 0000000000000 O0O0OOOOCOOO
oooobooooon

1724 0000000

alalals ooooooo
0xFFFF700C | TIMER[0]
0xFFFF702C | TIMERJ[1]
0xFFFF704C | TIMER[2]
3]

OxFFFET06C TIMER|3

uboogoaoo

31

TIMER<31:0>

bit O uo

TIMER<31:0> Timer Data :Default X 000000000000 COO0O0OOODODOOO
000000000 0000DO0O0000DoODOSELbItO 100000
gooobooogn
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PWMU O [

18.1 PwMOOOOO
e PWMIDOODOODOODOODOOODOODOODOODODOOODOODOOOO
e Bit 0 0 32bit
e JOODDOOOODPWMODOODDODOOODODDODUOOODOOOODOOOODO
e 1O00OOODOODODO
e JOUODOODOOODOO
e PWMODOOOODOODOOODOODOOOODODOOOD
e PWMUODDOODOODODOOO
e JO00ODOOOOODOODOO

e JOODODOOI12

0 18100000000000 8200000000 PWMOODOODOO

gooooobooooooboopwWMOOODODODOOOOOODODODODOOOOOODODOOOO
Oooo0ooDoO0ooooooOooopPWMOOO NDOOOODOOOOODOOOREVDBItOODOOOOO
oopwWMOOON+1ODOOOOODOOOOO

goooboooobooboooooo pWMOODOOODOODOOOODOO
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0180 PWMOODO

18.2 PwMUOUOOOOOOOOO

gboooobgn

31

oooo CTRLODOOODO
0xFFFF7200 | PWMCTRLI0]
0xFFFF7220 | PWMCTRLI1]
0xFFFF7240 | PWMCTRL[2]
0xFFFF7260 | PWMCTRLI3]
0xFFFF7280 | PWMCTRL[4]
0xFFFF72A0 | PWMCTRLI5]
0xFFFF72C0 | PWMCTRLI6]
0xFFFF72E0 | PWMCTRL][7]
0xFFFF7300 | PWMCTRLIS]
0xFFFF7320 | PWMCTRLI[9]
0xFFFF7340 | PWMCTRL[10]
0xFFFF7360 | PWMCTRL[11]

109 8 76 543 2 10

oo foo o [ = o
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bit O od

INT Invert: Default 0

0: 00DOoUODoODOOoO

1. doudooooan

Oo0oooooooooooooooon

SYN Invert: Default 0

0: 00DO00O00ODO0ODOOOOCENDODOOOODOOO

1. 0000000000000 0 PWMOODOODOODOOOO PWMO
gdodbooodooooooboooooa
OPWMOOOOOOOOOOOOOOCENO 10000000000 SYN
O1000pPWMOOOODOOOODODOOOOODOOOODOOOOOOOOOO
000000DOo0ooooooooo PWMODOOO CENOOODOOODOO
OPWMOOOOODOODOODOOOOOODODODOOOOoOoOoooooO PWM
ooooooooooooooon

INV Invert: Default 0

0: PWMOODOOOODOOO
L.PWMOOOOOOOOODOOOO PWMOOOOOOOOOO
oooooood

M Mode: Default 0

0: 0ODO0O0OO0O PWMOOOODOOOOOODOO

1. 0000 PWMOOOOODOOOOOO

REV Reverse mode enable: Default 0

O: 0 PWMOOODOOOOOO PWMOOOOOOOOOOO
L. O0PWMOOOODODODOOOOOOO PWMOOOOOOOOO PWMOO
0do00o00ooooDOooDooooooooo pPWMOOODOOOOOO
ooooodg

DENOOOOOOOO

DEN Data Enable: Default 0

0: 0ODOO PWMODOODOO
.DbhitD0O00D0DO0U00oOoooooooan
REVOOOOOOODO

D Data: Default 0

DENO 10000 DbhitOODOOO0OO0OO0O0OOODOOOOOO

P Positive: Default 0

PWMOOOOOOOODODOO 18.1,18.20 000

0: OO0

1. 000

CLR Counter clear: Default 0

0O: 0oono

1. 0o000ooooagn

CEN Count Enable: Default 0

0: 0OoDoOoDooood

1. 0000oooooo




494 0180 PWMOODO

18.3 PwMUOOOOOOOO

ooono pwMOOOODOOOO
0xFFFFT7204 FWCNT|0]
0xFFFFT7224 FWCNTI1]
0xFFFFT7244 FWCNT]2]
0xFFFFT7264 FWCNT3]
OxFFFET7284 FWCNT4]
OxFFFFT72A4 FWCNTI5]
O0xFFFFT72C4 FWCNTI6]
OxFFFFT72E4 FWCNTI7]
OxFFFFT7304 FWCNTg]
OxFFFFT7324 FWCNTI9]
OxFFFF7344 FWCNTI[10]
OxFFFFT7364 FWCNTI[11]
goooooo
31 0
FWCNT<31:0>
bit O 0o
FWCNT Forward Counter: Default 0

pWMOOODOOOODOOOODOOOODO

ModeO O(DOOUCOOOO)OODOOOPWMOOOUOOOOOOPWMO
oOooooo0D0O FWCNTOOOOOOOOODOOOOoooOooooD oo
gooooobooooboboob s100oo

ModeO 1(0000D00)0000O0OPWMOOODOODODOUDOOPWMODO
oooo0oO0OoFWCNTOOOOOOODOOOOOOOOOOODOOOOO
oboooOobooooboboooooboon 1820000
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18.4 PwWMUOOOOOOOO

0000 |pwMOOOOOOOO
0xFFFF7208 REVCNTI0]
0xFFFF7228 REVCNTI1]
0xFFFF7248 REVCNT]2]
0xFFFF7268 REVCNT]3]
0xFFFF7288 REVCNT4]
0xFFFF72A8 REVCNT][5]
0xFFFF72C8 REVCNTI[6]
0xFFFF72ES REVCNTY[7]
0xFFFF7308 REVCNT][S]
0xFFFF7328 REVCNTI[9)]
0xFFFF7348 REVCNT10]
0xFFFF7368 REVCNT11]

0oooo0oo

31 0

REVCNT<31:0>
bit O 00

REVCNT Reverse Counter: Default 0
PWMOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOO
00o0ooooDooo pWMOODOODOOOOO 18.1, 18.20 000

18,5 UUOOUUoooon

alalals 0000000000
0xFFFF720C DTI0]
0xFFFF722C DT[1]
0xFFFF724C DT[2]
0xFFFF726C DT][3]
0xFFFF728C DT[4]
0xFFFF72AC DT[5]
0xFFFF72CC DTI6]
0xFFFF72EC DTJ[7]
0xFFFF730C DTJg]
0xFFFF732C DTI[9]
0xFFFF734C DTI10]
0xFFFF736C DT[11]

goooogn
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31 16 15 0
0 DT<15:0>

bit O od

DT<15:0> Reverse Counter :Default 0
o0000ddUdoUooooooo0U0UdUoUoUUooooooooooggg
oooopPwWMOOOOODOOO 18.1, 18.200 00




18.5. O0O0OO0OOOOO0OOO 497
I FWCNT I
¢ >
FWCNT
------ REVCNT ------
I ' I ' |
I : I : I
loT | REVCNT-DT | L : | |
> I ! .
= [ I~
| I I
| | | PWM out
I — | |
T T
I | MODE =0 |
| bT | P=1 |
<>
r - - Negative
| | PWM out
to the next
| I PWM gen.
l< REVCNT + DT > | |
| | |
| T | |
o> | |
—'_ ] ]
[ [
| | | PWM out
L _ [ L _
| | |
MODE =0
I DT IP=0 I
|
! ! | Negative
I I | PWM out
| | to the next
— — . | PWM gen.
|
|

O

18.1: O000O0oood
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FWCNT

7o\

|

2 x FWCNT >
I

I

I

I

I

I

REVCNT I
I

I

I

DT | 2 x (FWCNT - REVCNT) - DT

I I
| : |
| <>« > |
| ! |
| ! |
| | | PWM out
I I
P=1 DT
| <> |
[ I~ [ Negative
| | | PWM out
to the next
| I | PWM gen.
| 2 x (FWCNT - REVCNT) + DT I |
| -« - > |
I I
I DT I
[ . [
I I I
I ' I
| | | PWM out
I " I
| MODE =1 |
P=0 DT
I <> I
I I
l Negative
I | | PWM out
| | | to the next
| | PWM gen.
I I

0182000000
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PWMU O [

19.1 PwMUOUOOOO
e PWMODOUOODOOD HighOOOOD LowD0ODO0OOO0O0O

Bit O O 32bit

oooooos3

ooboobobooobooosboooobobooobooboooooboooon

ooboobooboobobooobooboooon

e JOOOOODOO

19.2 PWMINUOOOOOOOOOO

oood PWMINOOOOODOODOOOO
0xFFFET7400 PWMINCTRL[0]
0xFFFEFT7420 PWMINCTRL][1]

oooooon

31 10 9 6 5 210

- LP LPO ICLRIIEN‘




500 0190 PWMOODO

bit O oo

IEN Interrupt Enable :Default 0 r/w 0: O00000000001: O0O000O0O
000000000000 0o0O000ooo0o0o0oo0o00o0o

CLR Interrupt Clear :Default 0 r/w 0:0000000000001:0000000
ocoooooooooooOOOOobOOOOOOOOO

LPO Loop Original :Default 1 r/w 00 0000000000000 00OOO0OO
ooooooooO100 1000000000

LP Loop :Default 1ro 000000000 OOOOO

19.3 PWMIN HIGHO O OO

0000 | PWMINHIGHOOODO
0xFFFF7404 HIGH]0]
0xFFFF7424 HIGH]1]
000
31 0
HIGH<31:0>
bit O 00

HIGH<31:0> | High :Default X OOOO0 PWMOOOOOO HighOOOOOOOOoOooGOd
ooooooooooooOoO0ooOoOooo0 pWMINOODODODOOODOO
oo

194 PWMIN LOWOOOO

0000 |PWMINLOWODOOO
0xFFFF7408 LOW|0]
0xFFFF7428 LOW(1]
0000000
31 0
LOW<31:0>
bit O 00

LOW<31:0> | Low :Default X OO0O0 PWMOOOOODO LowOOOOOOOOOOOO
ooooooooooooobooo0oooo pWMINOOOODODOOOOOO
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DDR SDRAM I/F

e 100

— 32/128bit [/FOO0OOOOOOOO

Link SDRAM

— 32 bit I/F

2/2.5/3 0 CAS Latency 00O

o tWTR(Internal Write to Read Command Delay) 0 10 DDROOOO0OOOO0O

20.1

oobooboooobooboooooo

godoogn
DDR SDRAM I/F | 000000
ooo I/F FFFFF000
Link SDRAM FFFFE000
offset 31 2423 16 15 8 7 0
0x0 - State IS
Ox4 - [cs] - RAS - | CAS
0x8 - EMRS
0xC - MRS?2 [ - MRS1
0x10 -
0x14 - RFC | - | RP - | reD | - [ MRD
0x18 - | RASmax - RASmin
0x1C - REFRESH
0x20 - [W




502 0 200 DDR SDRAM I/F

20.1.1 0OOOI/FOOOOOOO

ooogo: 0x20

31 10
: W]
bit O oo
W Width :Default 0 00000000 [/)FOO0O0O0OOOOOOO OOOOO
0000 /FO00O0O0OOOO0 0: 32 bit 1: 128 bit

20.1.2 I/FOOOOOO

OO0o0oo0: 0xo

31 8 7 10
- State IS‘
bit O od
State State (Read Only) 00000 IJFO00000O00OO
S Start :Default 1 0O0O0O0O I/FO0O0O/O00000O0OOCO O0: I/FO0O 1: I/F
Oogd

20.1.3 ODUOOOoOobDObOOoOoOoobo

ooooo: ox4

31 18 17 16 15 12 11 8 7 4 3 0
- [cs | - RAS - CAS
bit O go
State CS: Default 2(0 0 0 128 bit I/F) 2(0 0 O 32 bit I/F) 1(Link SDRAM I/F)
O000oo0oI/FOCSOOOOOOOOOOOOOOO
RAS Row Address Width: Default 12(00 O 128 bit I/F) 13(0 0 O 32 bit I/F)

13(Link SDRAM I/F) 000000 I/FO0O0O00OO0OO DDROOOO Row
AddressO0 00O OO0DO0O

CAS Column Address Width: Default 10(0 0 O 128 bit I/F) 9(0 0O 32 bit I/F)
9(Link SDRAM I/F) gooooo I/FDDDDDDDD DDROOOO
Column Address 0O OO QOO0




20.1. 0000000
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20.1.4 EMRSOOOOODO

Ooooo: 0x8
31 12 11 0
- EMRS
bit O od
EMRS Extended Mode Register Set: Default 0 D O0OO0O00 I/FO000O0ODDR
0000 Extended Mode Reigister Set 000 O0D0OO0O0OOOO
20.1.5 MRSOOOOOO
goooo: oxC
31 28 27 16 15 12 11 0
- MRS2 - MRS1
bit O RN
MRS2 Mode Register Set 2: Default 0x21 000000 I[JFO0OO0OOODDRODO
00 Mode Reigister Set 000000000000 OOOO
MRS1 Mode Register Set 1: Default 0x121 000000 I/FO00O0O0ODDROO
00O Mode Reigister Set 000D O0000OO0OOODOOO
20.1.6 DDRUOOOOOO 1
ooooo: ox14
0

31 28 27

24 23 20 19 16 15 12 11 8 7 4 3

- RFC - RP - RCD - MRD
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bit O go

RFC tRFC: Default 9 000 OO0O0/FOOOOOOOO DDROOOO tRFC
oooobooooooooobobOoobOoooo bbrROOOOOOOOOO
oooooboooogon

RP tRP: Default 200 000001/FOO0O0OO0OOO DDROOOO tRPODO
ooooboooboooooooooobo bbrROOODOOOODOODO
gooooood

RCD tRCD: Default 1 OOO0OOOOI/FOOOOOOOCO DDROOOO tRCD
Ooooooooo0o0oOoooooDooo0oO0oOo bbrROOOODOOOOO
ooooboooogon

MRD tMRD: Default 1 0O O00OO00O/FOOOOOOOO DDROOOO tMRD
gooooboooooooobooboooboooo bbrROODOOOOOOOO
gooobooogn

20.1.7 DDROOOOOO 2

ooogo: 0x18

31 30 29 16 15 14 13 0
’ - | RASmax I - | RASmin

bit O oo

RASmax tRAS max: Default 0x2328 00O OO0O0OI/FOOCOOOOOO DDRODO

00 tRASmaxO0 00000000000 000C0O0O0O0C0O0O0 DDROOO
0000oo0o00ooooooooo

RASmin tRAS min: Default 6 OOO0OOOO0O/FOODOO0OOO DDROOOO
tRASmin00000000000O000000O0COO0OO0 DbROOOCOO
000o0oo0o00ooooooo

20.1.8 ODUgdoobOboooobboboodon

ooogo: 0x18

31 16 15 0
- REFRESH

bit O oo

REFRESH REFRESH: Default 0x48a8 00 0 O O0OO0OI/FOOCOOOOUOO DDRODO
oooobboooooooooooooooboobo0ooobobooOo bbRrRODO
uboboobobooooboboooodg
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Flash I/F

21.1 OO

FlashI/F. 0000000000000 OOOOOOOOOOOOOOO

21.2 0OOOOOO

Flash 0 ROM O outcs_toggle 10O 000000000 O0OOOO

out_cs_toggle 100 HighOOOO ROMOUODOOOOO EXT_0(0x00000000 O 0x00ffffff)0 Flash O O
000000 EXT-1(0x20000000 O 0x20ffffff) 0 0 0 U out_cs_toggle 100 LowO O OO0 ROMO DO OO
O000 EXT100FlashOOOOOOOO EXTO0OOOO

FlashODOOOODOOOOO out-cstoggle 000 LowO DO OO

FlashO EXT10000000000000000 0x8f 0 13bit00 100000000000 (Default
00000000)Do0ooooI/joo0b00Uio0oo000no0ooooUoo

21.3 0OO0O0OO0

ooo0ooo0oooDbOoOoooboobOooobooObOo0oooDboOoDbOOoOo0ooODOb0DO0O0O M29W128G
032000000 2000000000320000001160000008000000000D00DO0OO
OO00o0oooOo wehit00000000DO0O0O000O0O00O0O00D0O 8itOOooooOooooDoooon
OO00oo0Do0o0O M29wWi128GO OO ODOOOOOO

000000 (00000000000 000O0)000000000oO0oOoOoug (Auto Write Enable)
goboobooboooooooooooobooooooobooooooobooobDoobooooooDog
bobooboooobooboooboobooooboooobooboooooboon

21.4 Flash I/FO00O000COOO

Flash I/FO000O00000O00OO0OODOOOEXT_4(0x23000000 O 0x23fififf) OO0 00000000
EXT40 [/O00000000000O00OOO0O0OOO0O0OOOO0O0O0ODOODOO0O0ODOOO0OODOO
ooo
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0O 210 Flash I/F

Auto Write Enable

offset: 0x00
31 10
’ Reserved IEN‘
’ Field Name ‘ Range ‘ Description ‘
EN 0 Default : 00 0O
bitD 1000000000000 0000O000O0 WriteODOODOOOO
0000000000 000FlashOOO DMADODOODOOOODOO
OhitdODO 10000000000 000OO
Byte Mode offset: 0x04
31 10
’ Reserved ]Fyt*;
’ Field Name ‘ Range ‘ Description ‘
Byte 0 Default : 100

oboooobooooboooobobOobOOobOObOOobObOOobOon
0000 (16,32bit0000)0000 100000000000OOO0O




PCI I/F

207

OO0O0000: 0x{tt3000

22,1 0O0OO0OOOOO

22.1.1 Local Bus

PCII/F
offset
0x00
0x04
0x08
0x0c
0x10
0x14
0x18
Oxlc
0x20
0x24
0x28
0x2c
0x30
0x34
0x38
0x3c

DMA (Channel0)

31 2423 16 15 8 7 0
0x0000 tefndeefue[usfuu] 0 [PE[PSle] 1s [ id [0
data | 4’b0000 fref bst | rest data | 4’b0000 freqd bst rest

MailboxA _Higher ( PCI — Local )

MailboxA Lower ( PCI — Local )

MailboxB ( Local — PCI)

Reserved

Local AD  Modd

Local AD

Reserved

Local Bus Acess Port(Local-BAP)

Reserved

PCI Bus Acess Port ( PCI-BAP )

Reserved

Current Local AD

Reserved

Reserved

Reserved
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offset 31 24 23 16 15 8 7 0
0x40 B/C AR Modd Base/Current Address Register(B/C AR)
0x44 B/C DCR 00 Base/Current Data Count Register(B/C DCR)
0x48 dsr 00000  facdeasfassh dsmr dmr
Ox4c 00000000 der dmer damr
0x50 16’h0000 fdcr 00 fdcr
0x54 rqpr I 00 rqpr wqpr 00 wqpr
0x58 fsr mrber fsmr 8’h00
0x5c¢ 8’h00 fer fmer famr

DMA (Channel0)
offset 31 24 23 1615 8 7 0
0xc0 B/C AR |Modd Base/Current Address Register(B/C AR)
Oxc4 B/C DCR 00 Base/Current Data Count Register(B/C DCR)
0xc8 dsr 00000  facdeavfassh dsmr dmr
Oxcc 00000000 der dmer damr
0xd0 16’h0000 fder 00 fdcr
0xd4 rqpr I 00 rqpr w(qpr 00 wqpr
0xd8 fsr mrber fsmr 8’h00
Oxdc 8'h00 fer fmer famr
PCI Configration Register
offset 31 24 23 1615 8 7 0
0x100 VendorID DevicelD
0x104 Command Status
0x108 RevisionID ClassCode
0x10c CacheLineSize |  LatencyTimer HeaderType | BIST
0x110 Base Address Register
0x114 Rerserved
0x118 Rerserved
Ox11c Rerserved
0x120 Rerserved
0x124 Rerserved
0x12c Subsystem VendorID | SubsystemID
0x130 Expansion ROM Base Address
0x134 Cap_Ptr | Reserved
0x138 Reserved
0x13c InterruptLine | InterruptPin | Min_Gnt I Max_Lat

22.1.2 PCI Bus

PCI I/F
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offset 31 2423 16 15 8 7 0
0x00  [Pe[psfle] s [ id [0 [temdee]we]is[memd 0 0x0000
0x04  fred bst rest data | 4'b0000 fre{ bst | rest | data | 4’b0000
0x08 MailboxA Lower ( PCI — Local )
0x0c MailboxA _Higher ( PCI — Local )
0x10 MailboxB ( Local — PCI)
0x14 Reserved
0x18 Local AD Modd
Oxlc Reserved
0x20 Local Bus Acess Port(Local-BAP)
0x24 Reserved
0x28 PCI Bus Acess Port ( PCI-BAP )
0x2c Reserved
0x30 Current Local AD
0x34 Reserved
0x38 Reserved
0x3c Reserved

DMA (Channel0)
offset 31 24 23 1615 8 7 0
0x40 Base/Current Address Register(B/C AR) Modd
0x44 Reserved
0x48 Base/Current Data Count Register(B/C DCR) [ 00
Ox4c Reserved
0x50 dmr | dsmr [ 00000  Facdeasfasch dsr
0x54 Reserved
0x58 damr | dmer | der | 00000000
0x5c¢ Reserved
0x60 fder [ 00 | 16’h0000
0x64 Reserved
0x68 wqpr [ 00 | rqpr | 00
0x6¢ Reserved
0x70 8’h00 I fsmr I mrber I fsr
0x74 Reserved
0x78 famr | fmer | fer | 8’h00
0xT7c Reserved

DMA (Channell)
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offset 31 24 23 16 15 8 7 0
0xc0 Base/Current Address Register(B/C AR) Modd
Oxc4 Reserved

0xc8 Base/Current Data Count Register(B/C DCR) | 00
Oxcc Reserved

0xdo dmr | dsmr [ 00000  Faceasfassh dsr

0xd4 Reserved

0xd8 damr | dmer | der | 00000000

Oxdc Reserved

0xe0 fder [ 00 | 16’h0000

Oxe4 Reserved

OxeS wqpr [ 00 | rqpr | 00
Oxec Reserved

0xf0 8’h00 I fsmr I mrber | fsr

0xf4 Reserved

0xf8 famr | fmer | fer | 8’h00

Oxfc Reserved

22.2 PCII/FOOOOOOO

PCI BUS O O little endiand 8bit 0 memory spacel]

22,21 0OO00OO0OO0OO0OOOO

00000: 0x0000(Local)

31 6151413121110 9 8 7 6 5 4 3 2 1 0
0x0000 [ te Jme]ee[ e [ 1 [ume] [ 0 [Pe[ps[1e] 15 [ id [0]

lte

00000: 0x0000(PCI)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 0
[pefps[ie] 1s [ id [0 [te]me[ec]cus[me[m[ 0] 0x0000

Ite
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bit O oo

te Target abort interrupt Enable ( Default:’bl )
Local:R, PCI R/W
Master 0000 Target Abort 0000000 PCIBUSOODOOOOOO
1.000000 0000

me Master Abort Interrupt Enable ( Default:’b0 )
Local:R, PCI R/W
Master 0000 Master Abort 0000000 PCIBusOOOOOOOO
1. 0goboob o000

ee End of Process Interrupt Enable ( Default:'b0 )
Local: R/W, PCI: R
DMAODOOO CDCRO”0’00O0O0O0OO Local BusDOOOOOOOQ
1. 000000 o000

Ite Target Abort Interrupt Enable for Local side ( Default:’b0 )
Local: R/W, PCI: R
Master 0 0 0 0 Target Abort 0000000 Local BusO OO OO O0OO
1. 000000 o000

Its Target Abort Interrupt Status for Local side ( Default:’b0 )
Local: R/W, PCI: R
Master 0 0 0O Target Abort 000000000000 (Local BusO) OO
O0071"0000000Local BusOOO”1"00000O0ODOO0ODO

Ime Master Abort Interrupt Enable for Master side ( Default:’b0 )
Local: R/W, PCL: R
Master 0 0 0 0O Master Abort 0000000 Local BusOOOOOOOO
1. 000000 0000

lms Master Abort Interrupt Status for Master side ( Default:’b0 )

Local: R/W, PCI: R
Master 0 00 Master Abort 000000000 O0O0O (Local BusO) OO
OO071"0000000Local BusOOO”1”’00000000D0CO
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bit O oo

pe PCI Bus Interrupt Enable ( Default:’bl )

Local: R, PCI: R/W

MailboxBOOOOOOO PClBusODOOOOOOODO

1. 000000 o000

ps PCI Bus Interrupt Status ( Default:’b0 )

Local: R, PCI: R/W
DoorbellBOOOODOOODOODOODOODOODOOO1I”O00OOO
PCIBUSOO”1’000O0D0ODOODOO

le Local Bus Interrupt Enable ( Default:’bl )

Local: R/W, PCI: R

MailboxA 0000000 LocalBus 00O OO0 0OOOHigh,Low DO OO
oono

1. 00pobobo o obn

Is Local Bus Interrupt Status ( Default:’b00 )

Local: R/W, PCI: R
DoorbellADOOODOOOODOODOOOOODOO1I’OOOO

MailBoxA (Lower) - LIS(Lower),bit3 MailBoxA (Higher) - LIS(Higher), bit4
Local Bus 0071”700 000000000000 DOODOODOOOODOOOO
gboooboooobooog

id ID0,ID1 ( Default:’b00 )

Local: R/W, PCI: R

LocalBus OO OOOODOOOOODOPCIDODOOOOODO

bit3: ID1, bit2: DO

22,22 0O0O0O0O0OO0ODOOO

O0000O0: 0x0004(Local)

31 28 27 24 23 22 21 20 16 15 12 11 8 7 6 5 4 0
data | 4’b0000  [dred bst | rest data 4’b0000  [dred] bst I rest

00000: 0x0004(PCT)

31 30 29 28 24 23 20 19 16 15 14 13 12 8 7 13 0
aed bst [ rest | data 460000 e bst [ vest data 4b0000

Channell: 0x0007, 0x0006
Channel0: 0x0005, 0x0004
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bit O od

data FIFO data number for Master Transaction

Local: R, PCI: R

Master O OO FIFOOOODOOOOOODOOODOODO
dreq DMA Request

Local: R, PCI: R

PCII/FODO0O dreq-000O

bst Burst Number

Local: R, PCI: R

PCII/F OO0 burst_ack 00O

'b00: 8, ’b01: 4, ’b10: 2, ’b00: single

rest Remaining Number of Master Transaction

Local: R, PCI: R

Master OO OO OOOO0O

'b10000 - 8 0 O, ’b01000 - 4-7 b00100 - 2-3, ’b00010 - 1 ’b00001 - O

22.2.3 MailboxA

0000 O: 0x000c(Local), 0x0008(PCI)

31 0
MailboxA Lower ( PCI — Local )

00000: 0x0008(Local), 0x000¢(PCI)

31 0
MailboxA _Higher ( PCI — Local )

bit O RN

MailboxA MailBoxA ( PCI — Local )( Default: 64’h0 )

Local: R, PCI: R/W

PCIBuwsOOOODOOOOOOOOOOOLocal BusOOOOOOOOOOO
32Bit PCI - "h0c O O, 64Bit PCI - *h08, ’hOc

22.2.4 MailboxB

00000: 0x0010(Local), 0x0010(PCI)

31 0
MailboxB ( Local — PCI)
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bit O go

MailboxB MailBoxB ( Local — PCI )( Default: 64’h0 )

Local: R/W, PCI: R

Local BusOOOOO0OOD0OOOOOOO00OPCIBusOOOOO0OODODOCODO

22.2.5 Local AD

O00000: 0x0018(Local)

31 26 25 24 23 0
Local AD IModeI Local AD

00000: 0x0018(PCI)

31 210
Local AD IMode‘

bit O oo

Local AD Address for Local Bus ( Default: 32’h0 )

Local: R, PCI: R/W

Target Transaction 0 O Local Bus O address bus 0000000000000
0000000000 Current Local ADOOOOOO0O0O0O0O0O0O0O0O0O
[Local AD, 2’b00]0

Mode Address Update Mode in Target Transaction ( Default: 2’b0 )

Local: R, PCI: R/W

Local ADOOODOOOOODO

2’b00: 0000000000, 000:00

22.2.6 Local Bus Access Port

00000: 0x0020(Local), 0x0020(PCI)

31 0
Local Bus Acess Port(Local-BAP)

bit O oo

Local-BAP Local Bus Access Port

Local:0 O, PCI: R/W

PCIBusOO Local Bus OO OO OO0 O0OO0OO0OO0OOCOODODOOOOOO
Local BusO OO O OODOO transaction 0 0 00
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22.2.7 PCI Bus Access Port

00000: 0x0028, 0x00a8(Local), 0x0028, 0x00a8(PCI)

3

1

PCI Bus Acess Port ( PCI-BAP )

bit O

uo

PCI-BAP

PCI Bus Access Port

Local: R/W, PCI: O O
Local Bus OO PCIBus OO DOOO0OOOOODOODOOODOOOODOODOO

Master Transaction 00 FIFOOOOOOOOO
'h28: Channel0, ’ha8: Channell

22.2.8 Current Local AD

00000: 0x0030(Local), 0x0030(PCI)

31 0
Current Local AD
bit O oo
C-Local AD | Current Local AD
Local: R, PCI: R
Target Transaction 00 Local Bus OO O O0O0OOOO0OOOOOOODOOOO
00000000 Local ADOOOOODODODODO Local ADOOODODODDODO
22.3 Master Transaction DMAOOOOOOO
Channel 0 0000000 DO O bit7 = Channel No.
22.3.1 Address Register
00000: 0x0040, 0x00c0(Local)
31 26 25 24 23 0
’ B/C AR IModeI Base/Current Address Register(B/C AR)
00000: 0x0040, 0x00c0(PCI)
2 1 0

31

Base/Current Address Register(B/C AR) IMode‘
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bit O oo

B/C AR Base/Current Address Register ( Default: 30’h0 )

Local: R/W, PCI: R/W

PClMaster U000 PCIBusOOOOOOOOO0O0OODOOODODOCOO
00000 [AR2bO0)D 000000000000 BARO CARODOOO
00000000000000 BAROOOOOOOOOOOOOO

Mode Address Update Mode in Master Transaction ( Default: 2’b00 )

Local: R/W, PCI: R/W

Master Transaction 0 0000000000000
2poo:0000000000,000:00

22.3.2 Data Count Register

O00000: 0x0044, 0x00c4(Local)

31 26 25 24 23 0
’ B/C DCR | 00 | Base/Current Data Count Register(B/C DCR)

O00000: 0x0048, 0x00c8(PCI)

31 210
Base/Current Data Count Register(B/C DCR) | 00 ‘

bit O gd

B/C DCR Base/Current Data Count Register ( Default: 30’h0 )

Local R/W, PCI R/W

Master Transaction 0 0000000000 O O64bit PCIO O 8, 32bit PCI
OD0D400000Byte Enable D0 00OO0O0O0OODOOOOODOOODOO
BDCR,CDCROOOODOOODOOODOODOOOOODOOODOODOOODOOn
goooooo

22.3.3 DMA Control Register

00000: 0x0048, 0x00c8(Local)

31 24 23 19 18 17 16 15 8 7 0
dsr | 00000 |acdesfacc) dsmr dmr

0000O0: 0x0050, 0x00d0(PCI)

31 24 23 16 15 1110 9 8 7 0
dmr | dsmr 00000 feacdcanfass} dsr




22.3. Master Transactiond DMAOOODOOOO 517

bit O go

dsr DMA Status Register ( Default: 8°h10 )

Local: R, PCI: R

DMAOOODOOOOOO

[4]: pcireq 000000 Cored O Master 000U DOO”0°0

[0]: te(terminal count) 0000 00cder0 00007170

cdce Circulate Data Count Enable ( Default: 1’b0 )

Local: R/W, PCI: R/W

CDCRO 00 Local BusOO DMAOOOOODOOOOODOODODOOO
ooooooOO0O0O0O0OD0D0ODOO CDCROO BDCROOOOOOOOOO
1'’p1:0000,1'b0: OO

cau Current Address Update ( Default: 1’b0 )

Local: R/W, PCI: R/W

CDCE=1000000000000000 CARODOOODOoOOoO

1'’h1: 000000000000 (0000000000000 DOODOO)
1’b0:BAR

mas32 Master 32Bit Mode ( Default: 1’b0 )

Local: R/W, PCI: R/W
Core-lI/FOOOUDOOOODOOPCI-BUSOOOOODOOOOOO
PCI-32bit, 64Bit Mode 0 0 0 0O Disconnect 0 Retry OO0 O OO0 OO O0OOO
goood

dsmr DMA Single Mask Register ( Default: 8h04 )

Local: R/W, PCI: R/W

Master Transaction 0 000 PCIDMAOOOOOOOO (peireq.) 00000
DSMR,DAMROOO0OUOOO0ODOOOODOOUOObIt[2] 00000
dmr DMA Mode Register ( Default:8’h00 )

Local: R/W, PCI R/W

Master Transaction 000000 O0OO0O0OO0O 4bit0 app.emd OO 00O

22.3.4 DMA Stop/Reset Register

00000: 0x004¢, 0x00cc (Local)

31 24 23 16 15 8 7 0
00000000 | der dmer damr

00000: 0x0058, 0x00d8 (PCI)

31 24 23 16 15 8 7 0
damr | dmer der 00000000
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bit O od

der DMA Clear Register

Local: W, PCI: W
0000000DMAODDOOODOOOOOOODDOUOODO0OOOOUOO DMA(O
000000 status) DOO0OO0DOOO

dmecr DMA Mask Clear Register

Local: W, PCI: W

00000000000 DMA Mask(DSMR,DAMR) 0D OO0OO0OQOQOO
damr DMA All Mask Register ( Default:8’h01 )

Local: R/W, PCI: R/W

Channel0,1 0000000000000 O0OO00O0O0O0O ChannelDOO OO
goooooobogoo

22.3.5 FIFO Data Register

00000: 0x0050, 0x00d0(Local)

31 16 15 109 8 7 0
16’h0000 fder | 00 | fder

O00000: 0x0060, 0x00e0(PCI)

31 18 17 16 15 0
fder | oo | 16’h0000
bit O 00
fder FIFO Data Count Register

Local: R, PCI: R
Master Transaction 0 FIFO OO O OO (byte count)d

22.3.6 FIFO Request Paremter Register

00000: 0x0054,0x00d4(Local)

31 26 25 24 23 16 15 109 8 7 0
rqpr | o0 | rqpr wqpr | o0 | wqpr

00000: 0x0068,0x00e8(PCI)

31 18 17 16 15 2 10
wqpr | oo | rqpr | 00 |
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bit O od

wqpr Write Request Parameter Register ( Default: 14’h0 )

Local: R/W, PCI: R/W

PCI bus O write request 00D OO0 OO0

bytecount 00 O0OFIFOODODDOODOODOOOOODOODOOO
rqpr Read Request Parameter Register ( Default: 14°0 )

Local: R/W, PCI: R/W

PCI busO read request 00O OOO0OOO

bytecoont 00O D OFIFOOODODOOODOOODOOOOOOOO

22.3.7 FIFO Control Register

00000: 0x0058, 0x00d8(Local)

31 24 23 16 15 8 7 0
fsr I mrber fsmr 8’h00

00000: 0x0070, 0x00£0(PCI)

31 24 23 16 15 8 7 0
8’h00 | fsmr mrber fsr
bit O oag
fsr FIFO Status Register

Local: R, PCI: R

FIFODO StatusO0 0O OO0

[7] - Full, [6] - Empty, [5] - R/W_, [4] - MREQ_,

[3] - MACK., [0] - EOP

mrber Master Read Byte Enable Register ( Default: 8’h00 )

Local: R, PCI: R/W

Master Read Transaction 0 00O 0O OO Byte Enable 0 00O O
fsmr FIFO Single Mask Register ( Default: 8'h04 )

Local: R/W, PCI: R/W

0000 Channel O pcireq-0 mask register0 bit[2) DO OO0 DMA OOO
O FSMRO FAMROOOOOODOOOOOOOO

22.3.8 FIFO Stop/Reset Register

00 000: 0x005¢, 0x00dc(Local)

31 24 23 16 15 8 7 0
8’h00 | fer fmer famr
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O00000: 0x0078, 0x00£8(Local)

31 24 23 16 15 8 7 0
famr I fmer fer 8’h00
bit O oo
fer FIFO Clear Register

Local: W, PCI: W

000000000000 FIFOOOOOOO0O0O0O000000000000
goooooo

fmer FIFO Mask Clear Register

Local: W, PCI: W

0000000000000000 Channel 0 FSMR,FAMROOOOOO
famr FIFO All Mask Register ( Default: 8'h01 )

Local: R/W, PCI: R/W

O Channel 0000000000 DOOO

224 0O0/0000

22.4.1 Target Transaction (PCI — Local)

PCIBusOOO Local BUSOOOOOOOOOOOOOO Local ADODOOOOODOOODOOO Local
ADOOO0ODO Local Bus Access Port 0000 00000OPCII/FO Local BusOD OO0 D0 0O0O0OCPU bus
0000000000000 0O0Local BusOOOOOOODOOOOO Local ADODOOOODOOOOODOO
0000000000000 Local ADOODO 2bit000000O0O0O

00000000000000PCII/FOOOO FIFOOODOODOOODOODOO0OO0OO0O00O00OO Local Bus
O0000000000000000OLocal BusDOOOOOOO0OO0O00O0O000O00O0OPCIBusOOOO
O0 16clock rule 0000000000 OO0O0OOO 255clock0 retry D00 O000O0O0OOCOOOOOO
8clock rule 0O O OO0

e Target Write Transaction
Local Bus OO O OOOOFIFOODOOODOOOODOO ndy 00 O0O0O0ODOODODOFIFOOOODODODO
000000 tdy OD0OC0O0OD0OOO0ODOOODODODOODOSclockdODOOODO disconnect 00O OO Local
BusOOODOOO FIFOODODOOOODOODOOOOODOODOOOO

e Target Read Transaction
Local BusOOOOOODOODOO Local Bus OO ODOODOOOOOODOODOODO Burst Access 0O 00O
O0000O00OO0DOO0bOOo0O0OO0OOooggrFIFO0O00OO0OODODOODO trdy O0O0OD0OODODOODO
FIFOOOOOODOOOOO 8clockOOODODOO disconnect 000000000000 OODOOODOO
OO¢transaction 1000 FIFOOOOOOOOOODO

e target initiated termination
termination 0 00000000 20000stop000000000O0DOO0O configuration register [
status register 0 0 0D OO0 QOdQdgdg
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1. Clock Rule (Time up) 00000000000 255clock(0 000 16¢clock) 02000000 8clock
000000OOdisconnet 000000000 PCIOOOOODODOOOODOOOOODOOOOODOD

2. Local Bus Error Local BusO OO OO Error U00000 (AddressD000000000) O target
abort 0 0000O0Omaster 00000 PCIOOOCOOO0DOOOOOmaster 00000000
O0000000000te00000O0PCIBusO0000O0000O0O0O0OO0O0OOOCOOOOO
ooooo

22.4.2 Master Transaction( Local — PCI )

CPUBusOUO PCIBusOOOOOOOOONO Local BusO DMAOOOOOO (DOO0OOO)OPCI DMA
O000D00000000 peireq-0 dreq 00000000 O0ODOOOOOOODOOOODOOOODOO
O000000000ooO0OO0 PCIBusO0OOOOOOO (BAR)DOOOOOO (BDCR),DO0O0OOO
(DMR)OOUOO0OOO0OO0OOUOD0O0O0O maskOOOOO Master 000000000

o Write
BDCRO 10000FIFODO 1000000000 dreq .0 0000000OOdreq.000O0O0O0OO
O00O00OO0OPCI Bus Access Port 0 dataO0 OO 0O0OD0OO FIFOOOOODOODODDOO

FIFOOOOOOO wqpr OOOOODOCOOO0OODO peireq 000000000 OPCIBusODODO
000000 PCIMaster 0000000000001 00000 FIFOOOOOODOOCDCRDO 0O
O0000O00ooooOriFO0OO0COOO0OOOOOOOO0OO0OO FIFOOOOOOOOwqprOQ
O0O0 CDCROOOOODODO pcireq 0 OO0OO0DOODOOO

e Read
BDCRO 10000FIFOOUOOOO rqpr000000D0DOO0ODODOO peireq-.00000O0O0ODOO
PCIBusOOOODODOOODO PCIlMaster OO O0O0O0O0ODOOOOOODDO FIFOODOOODOOO
CDCRO OOODOOOODOODOOOFIFOODODODOOODOODODODOODOODOOOOOOODOO rgpr
000D00000CDCROOODOOODN pecireq 0000000 0OO0OOFIFOOODOD 100000
Odreq.00000000dreq 0 0000000DO0OO0ODOOPCT Bus Access Port O read access O
O0OO0OFIFOOD data0DO0OOOOOODO

e Master Initiated Termination
Master 0 000 Termination 00000000 Master Abort 00O OOPCIO OO OO Configuration
Reigster 0 Master Abort 00 bit OO O OO0 OOMaster 000000000000 Imed OO
00 Local Bus OO OO OO0 DOODOODOODOOODOO
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23.1 00O

00000 IEEE1394 000 IEEE1I394A-2000 000000000 QOO0O0OOOOOOOOOQCOOOO
ooogooo

23.1.1 00O
e IEEE1394-1995 O 0 IEEE1394A-2000 000000000000 OO0O0O0ODOOOOOOOO

ooooboooobooon

32-bitCRCOO000O0O000ODODOO0ODOOD

PHYOOOOO DCOOOOOOOOOOOOODOOO

100/200/400Mb/sec 0 3000000000

oooobooooobooboo

gbogbooobooboaoboobaoobaon

Asynchronous Stream OO0 0000000

e JO000ODODODDODODODODDODO DMADOODOODODOO

23.1.2 0000
e IEEE Standard for a High Performance Serial Bus(IEEE1394-1995)
e IEEE Standard for a High Performance Serial Bus-Amendment1(IEEE1394A-2000)

e IEEE1212-1991 Command and Status Register Architecture



524

0 230 IEEE1394

23.2 OO0

23.2.1

gooo

Host
AVB—Tx—R

FARR—R

| H.D_0[310]

H.D_I[310]

HAI7:2]
HI.REGGSX |
H.BEX 1[30]
HASXI

H RDWRX I

HREADYX O

HBMREQX.
H.BMACKX_.O

H_DREQX_0[3:0]
H DAGKX I[3:0]
H EOPX I{30]

H FLX I[30]

HINTX O

H.CLK !
H.RSTX.1

sw_i[70]
LED_O[70]
TPo O[150]
TP1.0[15.0]

| TP2.0[15:0]
I TP3 0[150]

PHY CTLOE ———P
PHY_CTLO[1 0}——Pr
PHY_CTLI[1:0] g——mm

PHY D OF  meom—pr
PHY D O[70] >
PHY D I[70]  ie———

i

PHY LREQO s
PHY LPSOQ  ——p
PHY PDO o
PHY RST.O b
PHY_PC_0[20] =————
PHYISOX.O =

PHY LKONT €
PHY CNA1 «<-

PHY SCLK1 €——

SYS 8KCLK T ———

PHY
AB—=T1—R
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23.2.2 0OUOOO0OOODO

<gboooobooog»>

000 000 (00 |00

H_D_D[31:0] 00 32 |00000000O00:
0000000000000000000

H_D_I[31:0] 00 32 | 0000000O0D00:
0000000000000000000

H_.D_OE 00 1 0000000000000:
00000000000000000000000000

H_A 1[7:2] 00 6 0D000000:
000000000000000

H_BEX _I[3:0] 00 4 00000000000000:

goooooooooooo

2000000000000 DLO0OOD0OO0DbOUbOobDOoOobo
oooooooooooooOoOoOoOoOOOOOOOOoO
OO000000o0ooooooooooooooooogo
H_ASX oo 1 gooooooooooo:
oooooooooooooo
dooodoooooooooo1o0ooooor’Ly ogog
gooooooooooOoOoOOOO’HOOOODODODOO
HRDWRX_I gd 1 gooooooobooooooood:
gooooooooooOoOODODODOO
gooooooooooooooooorProooooooo
dooodoooooooooooryrooooooag
H_READYX_O gd 1 goooog:

gooooooood
ooooooooOor’woooooooooooooooo
gooooooooooooooooooo

HIREGCSX I oo 1 ooooooooooo:
doodooooooooobooooor’Lroooooaod
HDREQX.O[3:0] | OO 4 DMAOUOOOO (400000):
DMAOOOOODODDODODOODOOOO
gooooobDMAOOOOODOLYOOOODODOO
DMA OOOOOOOODO”LOoOOOOOO

Bit0: Asynchronous 00 DMA 0000000

Bit1l: Asynchronous 00 DMA O0OOCOOODO

Bit2: Isochronous 00 DMA OO OOOOO

Bit3: Isochronous 10 DMA OO OCOOOO
H_DACKX][3:0] oo 4 DMAOUOOOOO (400000):
DMAOOOOODOOOODOO

DMACOOO DMAOODOODOOOOOODMAODOO
"ooooooo

DMA OOOOOOOODO”LOoOODOOOO

Bit0: Asynchronous 00 DMA 0000000
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Bitl: Asynchronous 00 DMA 0000000

Bit2: Isochronous 00 DMA O OODOOODO

Bit3: Isochronous 00 DMA OO ODOOOO
H_EOPX_I[3:0] od 4 DMAOOODOOOOODOOO 400000):
DMAOOOOODOODOOOOODO
DMACUOOODMAOODODOODOOOOOOOOOOOUODMAC
gooooooor’rroooooon

Bit0: Asynchronous 00 DMA O0OOCOOODO

Bit1l: Asynchronous 00 DMA O00OOOO0ODO

Bit2: Isochronous 00 DMA O OODOOODO

Bit3: Isochronous 0 DMA O OODOOODO
H_FLX_1[3:0] 00 4 DMAODODOODOOOOO (400000):
DMAOOOOODOOOOOOO

DMACOOO DMAOOOODOOOUODOOOOODMACO
Jododdooooooooorrooooooa

Bit0: Asynchronous 00 DMA O0OOOO0ODO

Bitl: Asynchronous 00 DMA OODOOOOO

Bit2: Isochronous 00 DMA OO ODOOOO

Bit3: Isochronous 00 DMA O OODOOODO
H_BMACKX_O RN 1 goooooooon:
gdobooooooooooooun

HBMREQX IOOOOOOOODODOOOOOoOoOooooorL”
ooooood

H.BMREQX_I oo 1 gooooooog:

gooboooooooo
odooooooooooooooOo’rrooooooooo
000000000 oooouooooooooooooa
O0O0O0OO0OO0OHBMACKX._ O’L’O000000O00OO
H_INIT_O oo 1 goooooo:

goobooodgod

ogoooooor’rroooooon

H_CLK_I oo 1 goooood:

oooooooooooooooog
dooooooDooooooboooooo

H_RSTX.I od 1 goooooo:
oooor’roooooooooooooo
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<PHY ODOOOODOO>

goo

goo

g

PHY_CTL_O[1:0]

oo

PHY-LINK 0000O0000:
PHY 000000000000000000O
LLCO00000000000:

PHY_CTL_O[0:1]=00b: 00000000 LLCOOOOO
0Doooooo
PHY_CTL_O[0:1]=01b: DOOOOLLC O000OO0O0O000
o000

PHY_CTL_O[0:1]=10b: OOOLLCO00O0D00000 PHY
000000000000

PHY_CTL_O[0:1]=11b: OO O

PHY_CTL_I[1:0]

oo

PHY-LINK 00000000:
PHY 0000000000000000O0O

PHY 000000000 O0:

PHY_CTL_I[0:1]=00b: 000000000
PHY_CTLI[0:1]=01b: D0O0O0O0OPHY O LLCODDDO
000000000000
PHY_CTL_I[0:1]=10b: DOOPHY 00000000000
LLC000000000000000

PHY _CTL_I[0:1]=11b: OOOPHY O LLC 0000000
0Doooooo

PHY CTL_OE

go

PHY-LINK OO00OO0OOO0O0DODOOOODO:
PHY OOOODOOOOODOOOOOOODOOOOO

PHY_D_O[7:0]

oo

PHY-LINK 0000000:
PHY 0000000000D0000000

100Mbps 0 0O [0..1]0200Mbps O O [0..3]0 400Mbps 0 O
[0.770000000

PHY D_I[7:0]

go

PHY-LINK 0000000 :

PHY 0000000000000000O0

100Mbps O O [0..1]0200Mbps O O [0..3]0 400Mbps O 00
0770000000

PHY_D_OE

oo

PHY-LINK OO0OO0OODOODOOODOO:
PHYOODOOOODOOOOODOOOOODOOOODODO

PHY_LKON_I

go

PHYOODOO:
PHY OODOOOODOOOOODOOOO

PHY_LPS_.O

oo

PHYOOODDOOOODOO:
ooooooDo’gyrooooopHYOOOODDOOOOOO

PHY LREQ.O

oo

pHY OOOODOOOO:
PHYODOODOOOODOOOODOOODOOOODOOODOO
googooo

PHY_SCLK_I

oo

PHY OODOO:
PHYOOODODOOOODDO 49.152MHz 00000

PHY_CNA_I

go

PHYOODOODOOODODOOO:
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"H’O00000000000000oOo0O0oooogo
PHY_PD_O oo 1 PHY OOOOOO:

"H’0 pPHYODOOOOOOODOOOODO
PHY_RSTX_O oo 1 PHY OODOO:

"L"0 PHY OOODOOOODODOD

PHY_PC_O oo 1 oooooooooog:
gbooooboooobobooo

SYS_8KCLK.I go 1 gbooooobooog:
oboooobooboooooboboooo

goooog»>

alals 000 (00 |00
SW_[7:0] 00 8 0oOoo0oo0oo0o0
0Ch: 00000
Others: 000000
LED_O[7:0] 00 8 0ooo0oooo
TP0_O[15:0] 00 16 (00000000
TP1.0[15:0] 00 16 (00000000
TP2_0[15:0] 00 16 (00000000
TP3.0[15:0] 00 16 (00000000
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23.23 0O0OO0OO

H.D_OE
H_D_O[31:0]
H_D_[31:0]

HAI[7:2]
HIREGCSX I
H_BEX[3:0]
H_ASX 1
H_RDWRX_I

H_READYX_O

H_BMREQX_I
H_BMACKX_O

H_DREQX_O[3:0]
H_DACKX 1[3:0]
H_EOPX I[3:0]
H_FLX[3:0]

H.INTX_O

H.CLK1
H.RSTX1

SW.I[7:0]
LED_O[7:0]
TP0_O[15:0]
TP1.0[15:0]
TP2.0[15:0]
TP3_0[15:0]

Ad

\4

YYVVYY

A

A

4

11444]

Host
I/F

Yvvyv

Link
Tx

A/

Cycle
Timer

A

CRC
Generator

Cycle

CRC
Check

Monitor

A

Interrupt
Control
Internal
Peg
Sync
Control
Buffer Manager
IT FIFO
AT FIFO
IR FIFO
AR FIFO

Link
Rx

PHY
Interface

vy

\AJ

\

T

PHY_LPS O
PHY_PD_O
PHY_RSTX_ O
PHY_PC_0[2:0]
PHY_ISOX O
PHY_LKON_I
PHY_CNAI

PHY_CTL_OE
PHY_CTL_O[1:0]
PHY_CTL_I[1:0]

PHY_D_OE
PHY_D_O[7:0]
PHY_D_I[7:0]

PHY_LREQ_O

PHY_SCLKI
SYS_8KCLKI
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23.24 00000

e Host I/F
00000000000 O0OPARCIteD000O0OOOOOOOOOOOOOOOOOOOOOOO
ODMADODOOOOOODOODOODOODOOODOODOOOOO

e Application Block

— Control(Interrupt Control, Sync Control)
— Internal Register

— Buffer Manager
e Link Core Block

— Link Tx
Asynchronous Isochronous 000 0000000000000 OOIEEEI394 00000000
000000000000 PHYOODODOODODOODODOODODOODODOODOO
oo0oobO0obOO0o0o0O0obOooOO0bODOobOOoooOobOobooooOobDoo

— Link Rx
PHYOOOOOODOOODOOODOODOOODOOOODOOODODOOOOOOODOOOoOoOOoooDoOoon
Asynchronous 0 00000000 Asynchronous DO OOOOOOOOOODOO
Isochronous D OO0 00000 OIsochronous 000000000 O0OOO0O

— Cycle Timer
Isochronous OO0 OO0 0000000 OOOOOOOOOOOO

— Cycle Monitor
Isochronous OO 00000000 O0OOOOOOOOO0O

— CRC Generator
gooooooooooooobooooooooooooono

— CRC Check
go0ooo0ooooooobooooooooooooooooono

— PHY Interface
PHY OUOOOUOOOOOOOOODOOOOODOOOOOOOOO
000000000 100Mbpsd 200Mbpsd 400Mbps D OO D OOOOODOOODOO
oooooobcUOOoOooooooodo
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jdnarejuy

23.3. 0000

09I [o1uo) IV  [o1U0) JYV  [o1uo) JII  [01U0) JYI
dXTATMINI | IXTAIMINI POLV| NHNG DLV | NANG DUV NANG DII | NHNG DUI
NTAIIVINI | A TALIVINI [ODLINAMOVA DLY| NAMOVA DUV NAMOVA DLI| NAMOVA DI
NTAAYLINI | NTAAYLLNI NAOHTIA DLV, NHOTUA DYV NHOHYA DLI NAOTUA DYI
ANAXYVINI [ANAX Y VINI TAOHTUA DIV| TAOTYA DYV [ TAOTIA DLI| TAOTUA DUI
ANAXYLLNI | ONIXYILNI dOAIND DIV| JOAIND DUV |[dOAIND DILI| dJOTIND DUl
ANAXIVINI | ONIXLVINI ATOHOTYA DUV ATOHOHAYA D]
ANAXLIINI | ONIX LILNI
INIAHJINI | INIAHJINI
ALSUAINI | ALSUAINI
LSUSNIINI | LSYSNIINI
ADIAHAINI [ ADYAHJLNI
YYAMOVINI [YUAMOV.INI
YYADLINI | YUADLINI
YYAAHINI | YYIAHINI
[YINASINI | FILNASINI dOTODL DIV dOFODIL DLI
DHASADINI | DASADINI NATODL DLY NHTODL DLI
TMVISADINITMVISADLNI
NOQADINI | NOAADINI
SOTADINI | SOTADLINI - -
TAGIVADINITAIUVADLNI m m
LSUANDINI | LSUANDINI 5 <

! |
NVO AHd | NVD AHd
NOMT AHd | NOMT AHd
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23.3.2 0OOOOoO

Version Register

offset 31 24 23 16 15 8 7 0
00h ] Version Revision

O00: XXXX XXXXh

oo0oo0OO0O0ORTLODOOOOODO ODODOOO0OOO0bOOoOOO0oDOOobO0oooobobOoooDD

Bit 150 0 : Revision

Bit 310 16 : Version
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Control Register

offset: 04h
31 300 29 28 27 26| 25 24| 23 22( 21| 20 19 18 17 16 15 14 13 121 11 1009 | 8| 7| 6| 5| 4| 3 110
=l z
ol Bl &
Elul 2 z| z
O<’:; cajpycal
S 2o e~
O | |
q>> |
3170 =
=9 3 O| O
o3
ogﬁ
OO

O O0: 0000-0000h

gboboobobobobobooboobooboboboobooboboboboobbbooobon
gboboobobooobooboooobooboooobobooobooboooooboooo
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bit O oo
CTL_TEN<0>| Transmitter Enable OO (RW-000: Ob)

e 0=000000000000000D00000O0D0ODO
e l=000000000000000000O0

goobobbbouooooboooobobobbooooobbbooooan
gobooboobooboobooo

e Asynchronous 00 00O
e CycleMaster 0 0000000000 0ODODOOOOOODOOO

e 100O0O0OOOONOADO Isochronous 0000

CTL_REN<1>| Receiver Enable D00 (RW -0O00O: Ob)
e 0=00000000000000O0O0O00O0
o |l =0000000000000000

gbobooooobobobobooooboboboboobobobon
gboooooboooo

e 1000000000000 OOOOOOO Asynchronous 0000

e 100O0O0OOODODO Isochronous 0O 0OO

CTL_.CYCTIMEN<16>
Cycle Timer Enable 000 (RW - OO0 : 0b)

e 0=000000000000O000DOOO0OO0OO
e |l =000000000000000000OO

000 ooooooooboooooooooobooooooooood
CTL_.CYCMASTER<17>
Cycle Master 000 (RW-000: 0b)

e 0=000000000000O0O0O0DOODODOOODOOODODO
ubooobooooboboood

e | =0000000D0000CO0OO0O0OOOODYOO0O0O0000OO
gboooobobooobooboooobooboooboobooooobooo
gooo

CTL_.CYCSR(<18>
Cycle Sourcer OO (RW-000: Ob)

e 0 = PHY OOOOOOOODOODDOOOOOOOOOODOOOOOO
49.152MHz O 2 0000 24.576MHz 000000000 DOOOOO
00 Isochronous OO0 O0OO0OOOOO0O

e 1 =SYSSKCLKIOOOOODOOOOODODODOOOODODDODOOOOO
00000000 Isochronous D00 O0O000O0O0O0OO0OIsochronous O
0000000 0O00000oo0oOoo0ooooo0ooooooooooon
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Node Identification Register

offset : 08h

31| 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15\ 14 13\ 12\ 11\ 10\9\8\7\6 5\4\3\2\1\0
=

A NID_BUSID NID_NODEID
=

z.

bit O go

NID_NODEIDK<5:0>

Node Number 000 (RW - OO0 : 00h)

0000 IEEE1212 00000000 6-bit 00O0O0O0ODOOOOOODODO
O00IEEEI34 00 0000000000000 000O0O000000DO0n
gboboobooobooobooboobooobooobobooooboooobooooDon
ooboooboooobooboooboooobooooboobobooboooooon
OO0000O0O0000D0O0ODOO Self Identification OO DO OOOOOOPHY
goooobbbtbodooooobbbbooooduobbboboooo
NID_BUSID<15:6>

Bus Number 0O 0O (RW - 00 O: 000h)

OO000 IEEE1I212 00000000 10-bit OODOOOCOOOOOODOD
U000 IEEE34 0 0000000000000 0000b00oooooogon
goobboboobooobbooobbouobbooobbooobbooo
goboobooobbooboooooooboooobooboboobooboooobo
OO0000000BFFR ODOOO00D0OO

NID_IDVAL<31>

ID Valid D OO (RW- 0O 0O: 00b)

e 0 = BusNumber 00 O’3FFH’ 00 O NodeNumber 0 0 O’3Fh’ OO
OdooOooOooooooOOo0Oo0O0000ooboooo0o0o0o0oooooon
oooooag

e | =000000000000000000C0OIEEEI212000000
obOob0o0ooooooboobobOobOobooooooooboOobooDn
oooooobooo

— BusNumber 0 NodeNumber OO O0O00O0O0O0OO0O0O0O0OO
— BusNumber 00 0O00OO0O0ODO0OO0OOO NodeNumber OO
0 ’3FH’
— BusNumber 00 0’3FFH’ OO0 NodeNumber 000000000
oad
— BusNumber OO 0O ’3FFH’ 00 O NodeNumber O O O '3FH’
00000000000 Self Identification 000000000000 0OODOO

OooOOoO0O0oODDODODDO0OO000 NodeNumber UOOODODODOOOOODOO
goooooooo
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Reset Register

offset: 0Ch

0

ALV LSY

1

JYV-LSd

AL LSY

AU LSH

DINIT LSY|

VINA LSY

19 1§ 17 16 15 14 13 12 11 10 9|8 | 7|6 | 5| 4| 3 | 2

31 30 29 2§ 27 26/ 25 24 23 22/ 21| 2
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bit O

oo

RST_ATF<0>

Reset ATF OOO (RW-0O0O0O: Ob)
e 0=0000
e 1 =Asynchronous 00000000 OO0OOOOOOOO

Asynchronous 00 0000000000000 OOOOOOOOOOOOO
gboooooboboboobooboobobobooooooobobon
oooooooooooooooyoooooooooooooooboooo
ooooooO00ooobo0ooooDooyooooooOooo

RST_ARF<1>

Reset ARF OOO (RW-0O0OO: Ob)
e 0=0000
e 1 = Asynchronous 00000000 OOOOO

Asynchronous 00000000000 DOOCO0O0O0ODOOOOOOOOODOO
gboboboboooboobooboooobooobooobooobooonn
ooooo0ooooooooOooy oooooooooooooooooo
ooooooOoooooooobooboyobgooooOooo

RST_ITF<2>

Reset ARF OOO (RW-0O0OO: Ob)
e 0=0000
e 1 =Isochronous 0O OO OOO0OOOOOOOOOO

Isochronous 000000000000 OCOO0OODOOOOOOOOODOOO
gbobooobooobooobOooboooooboooboOoobooobooonon
ocooooOooooooooOooy gooooooooooobooboooog
ooooooOo0ooooOoooooyo0ooooooo

RST_IRF<3>

Reset IRFO OO (RW-00O0O: 0b)
e 0=0000
e 1 =Isochronous 00000000 OOOOOODOOO

Isochronous Configuration 00000000 OO Isochronous 0000000
000000oooooooooo0oooooooooooooooooogg
O0000oooooDOoooDoooDoooOoOoO0O0O0O00ooOooDoOoOoDOoOg
0000000’ ooo00ooo0oooooooooooooooog
ooooooboob’ooooboooo

RST_LINK<6>

Reset Link Core D000 (RW-000: 0b)
e 0=0000
e 1=LinkCore 0O0DODOOOOOO

LINK OODOOoOoooooo

RST_DMA<7>

Reset DMA O OO (RW-0O0OO: Ob)
e 0=0000
e 1=DMAOOOOOOOOOO

DMAOOOODOOOOODOO
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Packet Control Register

offset: 18h

31 30 29 2§ 27 26/ 25 24 23 22/ 21] 20 19 1§ 17 16/ 15 14 13 11 100 9| 8| 7

PKTCTL_PHY | <
PKTCTL.SID |<

PKTCTL_WPEN| 5

bit O g
PKTCTL_SIDK5>
Receive Self ID 00O (RW-000: 0b)

e 0=SelfIDOO0OOOODOOODODODOOOOODO
e 1 =SelfIDOO0OOOOOOODODOOODOO

OO00000O00Sef IDO0D0ODODOO0OODOOO SelfIDOO0OODOOOO
Async 00000000000 OO0OOO0O0O0OOOOOOOOOOOOO
PKTCTL_PHY<6>

Receive Phy Packet 000 (RW - 00 O :0b)

e 0 =PhyPacket 00O O0DOOOO0DOODO
e 1 =PhyPacket 00000 O0O0O0DOOODO

0000 PHYOOOODOOOOOOOOOO Asynce0OO0O0OOOOOOO
gbooobOoboooobooooboobooon

O O00PHY Control Packet 0000000000000 OODOOOOO PHY
Controll Packet 0O ARF 00 0000000000O000O
PKTCTL_-WPEN<12>

Write Request Ack-Pending 000 (RW-00O0O: 0Ob)

e 0 = Write Requst Packet 0000 Ack OO0OD0OOOODOOO Ack-
Complete DO DO OO

e 1 = Write Requst Packet 0000 Ack 000000 ODOOO Ack-
Pending 000000

O O O Write Request Packet 00 000000000000 C0OOAckOOO
O ACK-Complete 0000000000000 DOOOOOOOOODOOOO
D000 ACK-Busy 000000000 OOD1Y00000DO0O0OOOOO
O000000Ack0OD0D0O ACK-Pending 00000000 OO Write Request
O Split Transaction 0000000000000 OOO Write Requst 0O
0000000 Write Responce Packet 0000000 OO0OOODOOO




233 0000 541
Diagnostic Status Register
offset: 1Ch
31 300 29 28 27 26 25 24 23 29 21] 20 19 19 17 16 15 14 11 129 11 1@ 9\ sl7]6]5 32
= o
S| e & S| %
D= S e <&
m| 8 = &) D
| H > < /A
al A & e e
= = a a
5 g g e =
—
= 8 8
bit O 0o
LC_RDTXBUSYST<2>
Busy State 00 (R-0O00: 0b) 000000000000000000
00000000000
e 0=000000000OOOO0OOOOO
e 1=AckbusyXO0O0OOOODOOOOODO
LC_RDRXACKCOD<11:8>

AT Ack OOO (R-O000O: 0000b)
e 0000 = No ack
e 0001 = ack_complete
e 0010 = ack_pending
e 0011 = Reserved
e 0100 = ack_busy_X
e 0101 = ack_busy_A
e 0110 = ack_busy_B
e 011100 1100 = Reserved
e 1101 = ack_data_error
e 1110 = ack_type_error
e 1111 = Reserved

goooboooooobobooooooooooboobboboooooooogn
000000000000 0O0O000 (AckOOO)OOOOOODOOOOO
0000000000000 0000000000 Asynchronous 00000
gboobooboooboboobobobooobobooooboboobon

boboobOoboooobobooooboooboobobooooboon




542 O 230 IEEE1394

bit O 00
LC_RDRXACKST<13:12>
Ack Status D00 (R-000: 00b)

e 00=00000

e 0l =00000000

e 10=0000000 (DUOO0O0OOOUO0ODOODOODOOOOOODOON)
e 11 =00

0000 Asynchronous 0000 00000000000000000000
00000000000000000000000000000
LC_RDATBU$Y<24>

AT Busy 000 (R-D000: 0b)

e 0=ATGoOOODOOODOOOODO

e 1=ATGoO00O0OOOOUOODOUODODUOOODODOCODOOODOO ATGo
obooooOoboooooboobon

Asynchronous OO0 O 0ATGo O DO 0OO0O0OODOODODOOOOOOODOO
O ATAk OOOOOOODOOOOO0OOODO0OO0OOO0DO0OO0O0O00O00O00
00000 ATGoOODODOOOOOOOOODOOOOOODOOOOOO
goodoooooooobbbbobbbooobobbobobbuoooooo
ooooooOooOoOoOoOoOO0OO

LC_RDITBUSY<25>

ITBusy OOO (R-O000O: Ob)

e 0=ITGoOOOODOOODODODODO

e | =1ITGo 000000000 DODDODODOODOOOOOOOOO ITGo
obooooOoboooooboobon

Isochronous OO0 O 0OITGo OO0 OOO0OO0OO0ODOOOOOOOOOOODOOO
Oo00oo00DO0O00D0O0O000000D0oO0oob0 ITGoOOOODOOOD
obooooOobooooobon
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Phy Control Register

offset: 20h
31 3 2928‘2ﬂ2625242322212 19 18 17 16 15 14 13 19 11\10\9\8 7\6\5\4\3\2\1\0
SERE e e
b = SlzlE 2 g
A R @) =
Sl 2 ZEZ & g
| i ‘qq
mzE =z 8 E|E 3 3
A A T Ol o )
i ~ = .- =
jun)
HEE :
bit O 0o

PHYCTL_PWDT<7:0>

Register Data 000 (RW - OO 0O: 00h)

oooooOo pHYOOODOOODODOOOOODOOOOOOODOODOO
PHYOODOOOOODOOOOODOOODOOOOODDOOOODOOOODODO
OO0OORegister Data OO OOO0OO0O0O0OO0ODOOO PEHYOOOODOOOO
goobbooobobuoobobbuooobbuooooboooubboo
oooooooooOoooooooooooooopEYOODODODOOOO
gboooooboooo

PHYCTL_PADR<11:8>

Register Address D OO (RW - 00 0O: 00h)
0o00o0ooooboooboopPHYODODOODODOODOOODODOOOOOODO
o000 pPHYOOODOOODOODOOOODOOOODOOOO

PHYCTL_PWREG<12>

Write Register 000 (RW-000: 0b)
e 0=0000
e 1 =0000000

PHY OODOODOODOOODOOOOOODOOOOODODOOOOODOO
gooooooobooon

PHYCTL_PRREG<13>

Read Register 000 (RW - 00O : 0Ob)
e 0=0000
e 1 =0000000

PHY OOOOOOOOODOOOOOOODOOOOOODOODOOOOOOOOn
obooooooooooo
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bit O oo
PHYCTL_RCYVFLG<14>
Register Data Received 000 (R-000: 0b)

e 0=0000

e 1 =000000000Register Data 0 PHY O0OO0OO0O0O0OO
oooooooo

PHYOOODOOOOOOOOOOOOOORegister Datad PHY OODOODO
ocoooooooroooboo0ooooooooooooooooooo
o' ooooooooo

PHY ISOX<2%>
Isolation Control 00O (RW-000O: 1b)
LINK O PHY OOOOOOOOOOOOOOOO

e 0=LINKO PHYOOOOACOOOOO
e 1=LINKO PHYOOOODCOOOOO

LINK O PHY O ACOUODOOOOODODOODOOOOOOOOODOO
0’1’o0oopooog

PHY _PC<28:26>

Power Class D OO (RW - OO 0O: 000b)

LINK O PHYOOODOOOODOOOOOBt260280000000:

e 0O0=000000000000O000O00O00O0ODOO0O0OO
e 00l =00000000 (OO)15WDOOOOO
e 010=00000000 (DO)30WODOOOO
e 0l1l=00000000 (ODO)45WDOOOODO

e 100=0000 PHYOOOOOO (0O 3W)OOOOOOOOOOO
uboboobooooobooboood

e 101 =00000000000000 3WOOOoOoOoOoOoooooooao
OO000000LmkO00000O0ODOOCOOOOOOOOOOOOO
O2wioo0o

e 110=00000000000000 3sWOOOoOoOooooobOoooo
OO000000Lnk000000ODOOCOOOOOOOOOOOOO
OswoDoOo

e 111 =00000000000000 3sWOOOoOooOooooOoooo
OO000000LnkO000000ODOOCOOOOOOOOOOOOO
Ooowonono

PHY_LPS<293% Link Power Status 000 (RW - O 0O0O: 0Ob)
e 0=PHY O LPSOO’0’00ODO

e l=PHYOLPSOO’1’000O

PHY_RSTX<30>
PHY Reset 000 (RW - 0O0O0O: 0b)
pPHY OOOOOODOOOOOO
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ATx Rretry Register

offset: 24h

31| 30 29 28 27 26 25 24 23 22 21 20 19 19 17 16 15 14 13 19 11] 10 9| 8 7\6\5\4 3\2\1\0
= =
| E | &
o b v
= S %
= = <
&) M =
~ ~ ‘
\ ! oo
d 2 | &
> <

bit O

go

ATR_-MAXRT|Y<3:0>

Maximum Retry Count 00 O (RW)
oboobooboboboboooooboboboboobobooobobnon
ooboboboobooobouoobuooboobooboo
ogooooooooobobooobobobobbbbbuoooooooooon
0000000000000 000O0ATFOO00OOO0Ooooooooog
00b00O00bO0O0O0o0obOOoobOOoOobO s0obooooroo00robOODbO
goooooono

goboooooobuooooo
ggbobooboooboboobobooboboobbooobobuooboooboo
0000000000000 O00DoD AckDODODOODODODOOOODOOOOO
00000000000000000000000000 (AckErr)0000
gooooo

ATR_RETRY

CNT<7:4>
Retry Count 00O (R)
oboooOoboooooboboooboobooooobooon

ATR_RETRYS$TOP<8>

Retry Stop 00 0O (RW)
000 0ooooboooobobuooboboooooboooboooon
googboobooboobuooboobuooboobooo

e 0: D00

e 1: 0000
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Cycle Timer Register

offset 31 2423 16 15 8 7 0
28h [ CYCT_SECOND | CYCT_.COUNT CYCT_OFFSET
bit O 0o

CYCT_OFFSET<12:0>
Cycle Offset D OO (RW)

OO0000 24576MHz 0000000000 00O0DOOOOModule3072 O
gooogoo

CYCT_COUN[T'<24:13>
Cycle Count 000 (RW)

OO0OD00OO0O CycleField OOD0DO0O0O0OO0O0O0O0OOODOOOOOODOOOD

Isochronous OO0 O000O00O0O0O0O0OOModulo000 DO OOOOO
CYCT_SECOND<31:25>

Cycle Seconds 0 OO (RW)

00000 CycleCount 000000000000 OOOOOOOOODOOO
OO0000000OModulo128 DO OODOOO
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Isochrounous Configuration Register

offset: 30h

3ﬂ 30 2% 2@ 21 2d 2@ 24 23 29 21| 20 19 18 17 16 15 14 13 124 11/ 10 9| 8| 7]6|5]4]3
)

:

= ICFG_TRCHN

)

e

Q

bit O 0o

ICFG_IRCHNk29:24>

Channel 000 (RW - 00O O: 00h)
00000 Isochronous 000000000 OO0O0O00O0OOOOO0OOO0 63000

ICFG_IRTAG<31:30>

Tag 000 (RW - 00 0: 00h)
00000 TagO0OOOODOO

ATF Data Register

offset 31 2423 16 15 8 7

40h | ATF data \

bit O oo

ATF ATF Data 000 (W-000: XXXX_XXXXh)

Data<31:0> | Agynchronous 00000000000000000O00000 Asynchronous
0000000000000000000
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ARF Data Register

offset 31 2423 1615 8 7 0
44h | ARF data

bit [ oo

ARF ARF Data 000 (R-000: XXXX _XXXXh)

Data<3l:0> | Aqvnchronous 00 0000000000000 00O0O000O0O Asynchronous
000000000000000000000

ITF Data Register

offset 31 2423 1615 8 7 0
48h | ITF data \
bit [ oo

ITF ITF Data 000 (W-000: XXXX_XXXXh)

Data<31:0> Isochronous 0000000000000 O0OODOO0ODODO Isochronous O
000000000000000000

IRF Data Register

offset 31 2423 16 15 8 7 0
4Ch | IRF data \
bit O 0o

IRF IRF Data 000 (R-000: XXXX_XXXXh)

Data<31:0> Tsochronous 100 0000000000000 0000O0 Tsochronous O
00000000000 000000000
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Buffer Status and Control Register

offset: 50h
31| 30 29 28 27 26 2@ 24 2j 21 2ﬂ 2q 1@ 1& 1ﬂ 16 15 14 13121111098 7l6l5][al3]2]1]0
= — —
— — B}
= s EHEEEEEE
FFCNT 7 mgmgzgzg
O ~ = = =
% o B BB g S E
bit O 0o
ATF _EMP<0> ATF Empty 000 (R-000: 1b)

e 0=0000000000000D000O0O0
e | =0000000000000ODOO

ATF Data OO0 0O0OO0OO0OOOODOO Asynchronous 000000000 OO
gooooooo

ATF FULL<1» ATF Ful O OO (R-0O0O0O: 0b)

e 0=0000000000D0O0O0DO0ODOO
e |l =0000000000000000

ATF Data 000000000000 Asynchronous OOO0OO0ODOOCOOCDO
ooooooooo

ARF_EMP<2>

ARF Empty 000 (R-000: 1b)
e 0=000000000000000000
e1=000000000000000

ARF Data 0O0O00OOO0O00OOO Asynchronous DO00OO0O0OO0OOCOO
gooooooo

ARF FULL<3FARF Full O OO (R-000O: Ob)

e 0=00000000000000O0O000O0
o | =0000000000000000

ARFData OO O0ODODOOODOOOO Asynchronous 00000000000
ooooooooo
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bit O 00
ITF_EMP<4> | ITF Empty 000 (R-000: 1b)

e 0=0000000000000D00000O0DO0OO
o l=000000000000C00O000OD0O0OO0CO

ITF Data OO0 OO0O0D0OO0OOODO Isochronous 000000 O0O0O0DOODO
goooooo
ITF_FULL<5> ITF Full 00O (R-000: 0b)

e 0=000000000000000000O0
e | =000000000000000O0O

ITF Data OO OOO0O0O0OO0O0DOO0O Isochronous 0000000000000
oooooooa
IRF EMP<6>| IRF Empty 00O (R-000: 1b)

e 0=000000000000O0DO0ODODO
e | =000000000000000

IRFDataOOOOOODODODODOOO Isochronous 000000 DOOOOO0O
oogooooag
IRF_FULL<7> IRFFull OO0 (R-0O0O0O: Ob)

e 0=000000000000000000O0
e l=0000000000000000

IRFDataOODOODOOOOODODOO Isochronous 0O0O00O0O0O0OOOOOO
gooooobooo

BSC_SELFF<14:13>

Select FIFO Count 0O 0O (RW - 00 O: 00b)

e 0=ATFOO0OO000O Quadlet 000 FFCNT OOOOOO

01=ARFOOUOOOOOO Quadlet OO0 FFCNT OOODOOO
e I0=ITFOOOO0OD Quadlet 000 FFCNTODOOOODO

e 11=IRFOO0O0D0O0OO0O Quadlet OO0 FFCNT OOODOOO

FFCNT<25:16

\4

FIFO count D00 (R-0O0O0O: 00b)
BSCSELFFOOOOOOOOFIFOOOOODOOO Quadlet OOOOOODOO

e 00 FifoOOOOOFIFOOOODODODOODOODODODOO

e 00O FifoOOOODOFIFOOOODODOOODODODOODOO
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Interrupt Register

offset: 54h

w
—

w
o

29 28 27 26 25 24 23 22 21

[\
o
p—
Qo
—
-
—_
Ut
—
o
—_
&)
—
—
—_
o

PHY_LKON
PHY_CNA

INTCYLOS
INTCYDON
INTCYSEC
INTSETNTRJ|
INTHDERR
INTTCERR
INTACKERR
INTBRSTF |
INTPHYINT |~

INTITXEND | &
INTATXEND | <

INTBUSRST | ©

INTCMDRST
INTCYARBFL| 2
INTCYSTART| =

INTPHYRCV

INTIRXEND | =

INTARXEND | «

INTIRFFLU |

INTARFFLU | =

INTRTYEXP | @

bit O

g

INTRTYEXP+

0>

Retry Expired 000 (RW -0 0O0O: 0b)

Asynchronous 0000 0000000000000 O00O0O0O AckBusy 00O
gogobobooooboobboobboobobboboobboooobbooo
000000000000 000000000 AckBusy D0OOOD0OOODOO
oboboooooooboooobryoboooOoboooboOobobooooo
gooO0’ryoob0bbooboOobOoobooooo

INTARFFLU¢4

1>

ARF Flushed 000 (RW-000: 0b)

Asynchronous 00000000000 O0OARFODOODOOOODODOOOOO
goboooboobooboobobooooooooooobooboooDo
ooooo’rooooooooo

e Asynchronous 0000000000 0OOCOOC0OODOODOODOOOOO
oono

e JO00J0DOODUOODODOUUODODOODOCRCOOOO

e JO00O0O0OODOOOLOCOODOOOODOODLDOOOODOOOODOOO
oooooboobooooobon

ocoooooOooboooooroooooooooooooDooooo

INTIRFFLU<

P>

IRF Flushed OO0 (RW-0O0O0O: 0Ob)

Isochronous 000000000000 OARFOOOODOOOOOOOOOO
goboooboobooboobbooooooooooobooboooDo
oooorooooooooo

e Isochronous 00 0000000000000 O0O0O0O00OOOODOOOO
e JO000DOOUOODODOODODOODOCRCOOOO

e JO0O0ODOODOOLOOOUDOOLOODODLOOOODOODOODODOO
oboooooboooooon

oooooo0ooboooOooryoooboooooo0oooDboboOooon
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bit O oo

INTARXEND«3>

AsynRxEnd 000 (RW - 00 O0: 0b)

Asynchronous 00000000000 OOARFOOOODOODOOOODODO
goooryooobooobooooobooboooooopDryroooooo
oooooooboooo

INTIRXEND<4>

IsoRxEnd 000 (RW-O00: 0b)

Isochronous 0000000000 O0OCIRFODODDOOOOOOOOODOOO
ooo0’ryroooooooboooooboogbbooooooryoooooon
oooooooobgg

INTATXEND«5>

AsynTxEnd 000 (RW - 00 O0: 0b)

Asynchronous 000 0000000000000 O00ODOOOOOODOOO
00000 Ak DODOOOOODODOOY00000ODOoOODOOOOOd
0000O0o00doo0oooOoooOoodoooooooooooon AckErr
gdoooooooooryooboboooooooooooocoooooo’y
ggodobbbbuoooooobo

INTITXEND<6>

IsoTxEnd 000 (RW-000: 0b)

Isochronous 000000000 OODOOOOODOODOOOOODOOOODO
goooroodooobooooobOoO0bo0oooonryooogooon
gooooboobooogo

INTPHYINT<7>

PhyInterrupt 000 (RW - OO 0: 0b)
o0bOOo00b0pHYOOODOOODOOODOOvOOOODOOOOO
goooooboooooboyoooooobooooboobooog

INTBRSTF<8p
BusResetFinish D00 (RW-00O0O: 0Ob)
00000000000 SubactionGap OO0 O0OOOO’Y00O00OOOd
doooobOOobooooobOobo’ryoooobooooooboooboog

INTBUSRST<9>

BusReset DO 0O (RW-0O0O0: Ob)
PHYOOOOOOOOODODOOOOOO’YODO0OOO0OO0OOOOoDOoOOO
oo0oo0oooo0rooooooooooooooood
INTPHYRCVk10>

PhyRegRevd 00O O (RW -0 0O0: 0b)

PHY OOOOOOOOOOOODOOOOPhy_Control_Register 0 Register
Data 0 PHY 000000000 ODOOOO Y 000000ODOOO
O00oo0ooOoooooyoo0ooooooooooooooo
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23.3. 0000

bit O oo

INTACKERRx11>
AckError 0O0O (RW-00O0O: 0b)
0000 Asynchronous 00 000000000000 OOODOOOOOOO
ooooooooooooooooobooooboobooooooroooooo
ooooooooooooboooOoryoooo0ooooDo0ooooDoboooo

INTTCERR<12>
tCodeError 00 0O (RW -0 00: 0b)
000000000000 0D00000 tCode JODOOLLCODODOOODO
oooooooboooooboooboroooooooooooobooooooo
oo0oo01roobo0o0oobo0oooooooog

INTHDERR<13>
HeadError 000 (RW-000O: 0b)
gogdgoobbobobooogoobboobbbboooooouoobboboo
0’rooboo0o0ooboO0ob0o000ooooooooooboooboobooooo
00 ooooo0ooooOooooogo

INTSENTRJ<14>
SentReject 00O (RW -O0ODO: Ob)
Asynchronous 0 0 Isochronous 00 00000000000 OCOO0OOOO
goooooOoOooooooo0ooOooooooOoOOCOO0ObOOoOoLLC O
ooooooooooooooobobooOoooooooobobooooggory
coooooOooOooooooooooooOooryoooooooboooog
gooaoga

INTCYSEC<15>
CycleSecond 0O 0O (RW-000O: 0b)
LLcooooooooooooooo 1ooooooooooo'roggoo
cooooooOoooooobooooOoryooooooOoooboOoboooog
un

INTCYSTART<16>
CycleStart 000 (RW-000O0: 0Ob)
LLcoooooooooooooOooooooooooooooooooo
ooboooobooooboooboooobooobboooboooboobboOooon
000000000 Isochronous 000 O0O0O0OOO0OOOOCOD’Y 0000
goood

INTCYDON<]7>
CycleDone OO0 (RW-00O0O: 0b)
OO0 Isochronous 000000000000 0000000O0DOOOCOO
00o0oooooOoroobo0oooooooooooDoon

INTCYLOS<18>
CycleLost 00O (RW -0 0O0: 0b)
LLcoooooooooOoOooOoooooooooooooooooooo
oboobooobooobooboobOooboboboobooboboooooobon
oo 20 s boooobboooobooa
07 ooodoooooooboooooooboooorooooooooon
gooooooo
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bit O oo

INTCYARBFL<19>

CycleArbitrationFail 000 (RW -000O: 0b)
LLCO0o0oooooooooooooooboooooooooooon
oooooooooooooooobobooooryooooooooooobooo
ooooooO0oorooooO0obooo0ooobooo0ooon
INTCMDRSTK20>

CommandReset D00 (RW-000O: Ob)
CSRO0O0D00O0O0O0DOO0OO0OO0ODDOOOO0O0DbOOoDOooODbDOooDoOo’r O
oooooooooooooooooooooryoboooooooooo
goood
ARFOOOOOOOODOOOOOCOOOOUO0OOUOUOOUOOUOO ARFOO
0000000000000 00o0DO00ooooOoooDOonO ARFOOO
gooOCMDRSTOOOOOOOOODODOO

PHY_CNA<30>CableNotActive OO (RW-000: 0b)
oooooobOPHYODOOOOOODOOODDODOODOOOOOO YO
00o000odooOoDOooooooooooDroooooooooooon
goood

PHY_LKON<31>

LonkOn 00O (RW-0O0O0O: 0Ob)

OO000000PHYODO LinkOn ODOOODODOOODOOO0D0O0OOO
0o0o00oooooooooooooryoooogooogoogooooooo

Interrupt Mask Register

offset: 58h
31 300 29 28 27 26 25 24 23 22 21] 20 19 1§ 17 16| 15 14 13 12 11 10 9|8 | 7|6 [ 5|4 |3 [2|1|0
=l B Slol 2 =l = alala o
&l |z aEEEEEEEE
E ZEEEEEEEEE EEEEEEE EEEE
Q = K| | R sl BRI
Al < SIS RS N=IRS Sl el ml s =
| 2 O D N ] Il N ) =) ol ] ) =
s B EEEEEEEEE R R BB R EE

0 0O 0O: 0000-0000h

Interrupt OO0 0O0O0D00OOO0DOOOO0 INTODOOOOOOOOOODOOOODOOOODOOOOOOO
OO0O000DO0O000D Imterrupt OO0 OODOOODOOOOODDOYOODOODOOOOODOO
O0O0Imterrupt 00 0000000000000 MaskODOOOOOOOO (C’000)000O00ODO



23.3. 0000
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TGo Register

offset: 5Ch
31 30 29 28 27 26/ 25 241 23 22 21 20 19 1§ 17| 16 15 14 13 12 11 100 9| 8| 7|6 | 5| 4| 3 110
S| S
=
bit O oo
ATGo<0> AT GoOO0O (RW-DDD:Ob)
Asynchronous 00 0000000000000 OODO' Y 0D0000O0OOOO
Jdddddoooodoooboooddddd0ooooo’'ygogao
gooooo
ITGo<1> ITGoOUO (RW-0O0O0O: 0b)
Isochronous 00 000000000000 O0OOOOYYO00O0O0O00O0O0O0O0O
0000 0D0d0od0ooOO0OoDoOooooobooooooboooo’ooooa
ogoooa
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556

ATF Control Register

offset: 60h

NHNG DLV

NHMOVA DLV

NAOHUA DLV

TAOTMA DIV

dOHILND DIV

dOHODL DLV

NHTOOL DLV

ATC_PKTLEN

3130292827262524‘23‘22‘21‘2@19‘18‘1ﬂ161514131211109 sl7le6ls5]alsl2]1]o0




23.3. 0000

557

bit O oo
ATC_BMEN<(>Burst Mode Enable D000 (RW -000O: 0b)

e 0=BMACKOODOOOODOOOODODDODOODODOOOO

e 1=BMREQUOOOOOOOOOOOOOOOOO BMACKOOO

obooooobooooon
ATC_DACKEN«<1>
Dack Detect Enable 00O (RW - OO 0: 0b)

e )=DACKOOOOOODOOODODODOO

e 1=DACKOOQO FIFODOOOOODOOOOODODOO
ATC_DREQEN<2>

DREQ Enable D00 (Rw-000: 0b)
e 0=DREQOOODONONDOOOOONODDOOOOOOO

e 1=DREQUOCOCCOOCDMAOOOOODODODOOOO

ATC_DREQFL<3>

DMAC Flush Signal Detect Enable 00 0O (RW - 00O O: 0b)
0000000000000 DMACOOO FLXOOO DREQUOOOODO
oooooood

e 0=00000000000

e 1=0000000000FLXOO000O0DREQOOOOOOOODO
oooooobooo

ATC_CNTEO

P<4>
DMA Continue or Stop Select 000 (RW - 00 O: 0b)
DMACOUODO EOPODOCO DREQEN OO OODOODODOODOODO

e 0=EOPODD DREQEN 0000000000 DMAODOOOOO
0ooo(@oon)

e |l=EOPUOUOOUODREQENOOIUOOODODO(OOODO)

ATC_TGOEOP<14>

DMA EOP Detect and Auto Tx Enable 000 (RW -0O0O0O: 0Ob)
DMACOOO EOP OO0 ATGoOOOOOOODOODOOOO

e 0=EOPOOO0OOODOOODOOOOO

e 1=E0OPO00000000O0O0O00 ATGoOOOOOOOOODO

ATC_TGOLEN<15>

DMA Packet Length Count Detect and Auto Tx Enable 000 (RW - 00O
0: 0b)
ATCPKTLENOOOODOOOOODOOOOO ATGoOODOOOODODO
gooo

e 0=000000000
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ARF Control Register

offset: 64h

0

NHNG DUV

1

NHMOVA DYV

NAOHYA DUV

TAOTMA DUV

dOHILND DUV

ATOHOIMA DUV

19 1§ 17 16 15 14 13 12 11 10 9|8 | 7|6 | 5| 4| 3 | 2

31 30 29 2§ 27 26/ 25 24 23 22/ 21| 2




23.3.

goog

559

bit O

oo

ARC_BMEN<(>Burst Mode Enable 000 (RW -00O0O: 0Ob)

e )=BMACKUOUOOOOOOOODODODODODDODODOOOOO

e 1=BMREQUOOOOOOOOOOOOOOOOO BMACKOOO
obooooobooooon

ARC_DACKEN<1>

Dack Detect Enable 000 (RW -0 00: 0Ob)
e 0=DACKOOOOOOOOOOOOO

e 1=DACKOOQO FIFODOOOOODOOOOODODOO

ARC_DREQEN<2>

DREQ Enable D00 (Rw-000: 0b)
e 0=DREQOOODONONDOOOOONODDOOOOOOO

e 1=DREQUOCOCCOOCDMAOOOOODODODOOOO

ARC_DREQFL<3>

DMAC Flush Signal Detect Enable 00 0O (RW - 00O O: 0b)
0000000000000 DMACOOO FLXOOO DREQUOOOODO
oooooood

e 0=00000000000

e 1=0000000000FLXOO000O0DREQOOOOOOOODO
oooooobooo

ARC_CNTEOP<4>

DMA Continue or Stop Select 000 (RW - 00 O: 0b)
DMACOUODO EOPODOCO DREQEN OO OODOODODOODOODO

e 0=EOPOOD0 DREQEN 00000 O0DO00O0 DMADOOOOOO
0ooo(@oon)

e |l=EOPUOUOOUODREQENOOIUOOODODO(OOODO)

ARC_DREQHOLD<5>

DREQ Signal Hold Enable 000 (RW -000O: 0b)
DMACOUOO FILXOOOODOOOODREQUOOOODOOOOODODO
oono

e 0=DREQUOOOFLXOODOOOOODOOOODODOOO

e |=DREQUDOOCOFLXOOOOOOODOOOOODODODO
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ITF Control Register

offset: 68h

NHNG DLI

NHMOVA DLI

NAOHYA DLI

TAOTMA DILI

dOHIND DII

dOHODL DII

NHTODI DLI

ITC_PKTLEN

3130292827262524‘23‘22‘21‘2@19‘18‘1ﬂ161514131211109 sl7le6ls5]alsl2]1]o0
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bit O

oo

ITC_BMEN<0

>Burst Mode Enable D00 (RW-00O0: 0b)
e 0=BMACKOODOOOODOOOODODDODOODODOOOO

e 1=BMREQUOOOOOOOOOOOOOOOOO BMACKOOO
obooooobooooon

ITC_DACKEN

<1>
Dack Detect Enable 00O (RW - OO 0: 0b)

e )=DACKOOOOOODOOODODODOO

e 1=DACKOOQO FIFODOOOOODOOOOODODOO

ITC_DREQEN<2>

DREQ Enable D00 (Rw-000: 0b)
e 0=DREQOOODONONDOOOOONODDOOOOOOO

e 1=DREQUOCOCCOOCDMAOOOOODODODOOOO

ITC_.DREQFL

<3>

DMAC Flush Signal Detect Enable 00 0O (RW - 00O O: 0b)
0000000000000 DMACOOO FLXOOO DREQUOOOODO
oooooood

e 0=0000000000

e 1=0000000000FLXOO000O0DREQOOOOOOOODO
oooooobooo

ITC_.CNTEOH

<4>
DMA Continue or Stop Select 000 (RW - 00 O: 0b)
DMACOUODO EOPODOCO DREQEN OO OODOODODOODOODO

e 0=EOPOOD0 DREQEN 00000 O0DO00O0 DMADOOOOOO
0ooo(@oon)

e |l=EOPUOUOOUODREQENOOIUOOODODO(OOODO)

ITC_.TGOEOH

<14>
DMA EOP Detect and Auto Tx Enable 000 (RW -0O0O0O: 0Ob)
DMACOOO EOP OO0 ITGoOOOOOOODODODDDO

e 0=EOPOOO0OOODOOODOOOOO

e 1=E0PO000000000O0O0O0 ITGoOOODODODODODODOOO

ITC.TGOLEN

<15>

DMA Packet Length Count Detect and Auto Tx Enable 000 (RW - 00O
0: 0b)
ITCPKTLENOODODDOOOOOODOOOOOITGoOODODDDOODDODO
oono

e 0=000000000
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IRF Control Register

offset: 6Ch

0

NHNG DUl

1

NHEMOVA DYl

NAOTUA DUl

TAOTMA DUI

dOHILND DI

ATOHOIMA DY

19 1§ 17 16 15 14 13 12 11 10 9|8 | 7|6 | 5| 4| 3 | 2

31 30 29 2§ 27 26/ 25 24 23 22/ 21| 2




23.3. 0000 563
bit O oo
IRC_BMEN<0p Burst Mode Enable 000 (RW - O 0O0O: 0b)

e )=BMACKUOUOOOOOOOODODODODODDODODOOOOO

e 1=BMREQUOOOOOOOOOOOOOOOOO BMACKOOO
obooooobooooon

IRC_DACKEN<1>

Dack Detect Enable 000 (RW -0 00: 0Ob)
e 0=DACKOOOOOOOOOOOOO

e 1=DACKOOQO FIFODOOOOODOOOOODODOO

IRC_DREQEN

[<2>
DREQ Enable 000 (Rw-0O0OO: Ob)

e 0=DREQUOOOO0ODOOOO0ODOODOOODODODO

e 1=DREQUOCOCCOOCDMAOOOOODODODOOOO

IRC_DREQFL

<3>

DMAC Flush Signal Detect Enable 00 0O (RW - 00O O: 0b)
0000000000000 DMACOOO FLXOOO DREQUOOOODO
oooooood

e 0=0000000000

e 1=0000000000FLXOO000O0DREQOOOOOOOODO
oooooobooo

IRC_CNTEOH

<4>
DMA Continue or Stop Select 000 (RW - 00 O: 0b)
DMACOUODO EOPODOCO DREQEN OO OODOODODOODOODO

e 0=EOPOOD0 DREQEN 00000 O0DO00O0 DMADOOOOOO
0ooo(@oon)

e |l=EOPUOUOOUODREQENOOIUOOODODO(OOODO)

ARC_DREQHOLD<5>

DREQ Signal Hold Enable 000 (RW -000O: 0b)
DMACOUOO FILXOOOODOOOODREQUOOOODOOOOODODO
oono

e 0=DREQUOOOFLXOODOOOOODOOOODODOOO

e |=DREQUDOOCOFLXOOOOOOODOOOOODODODO
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234 O0UO0OOOOOOO
23.4.1 ODOOO0OO0OO0O ODOOOOOObDOOD

gbooaboodan

0000000 (quadlet/block read request and quadlet write request):

31] 300 29 2§ 27 26 27 24 23 22 21) 29 19 19 17 16 15 14 13 1 1 100 9[8[ 7[6]5[a][3][2][1]0
=
2 spd tLabel rt tCode priority
an}
destinationID destinationOffset_H
destinationOffset_L
quadlet data(for quadlet write request)
0000000 (quadlet/block write response and quadlet read response):
31] 300 29 28 27 26 25 24 23 22 21) 29 19 19 17 16 15 14 13 14 110 9[8[ 7[6]5]4][3][2][1]0
=
g spd tLabel rt tCode priority
[aa]
destinationID rCode | (reserved)
(reserved)

quadlet data(for quadlet read response)
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bit O oo

BusID BusID OO DOOO
00000000 IEEEI 0000000000000 00ODODOOOODO
0000000 BuslDOOOODOODODOOODDOOOOOOOOOOOOOOO
3FFO000000000DOOg

e 0=BwlDOOOOO0OODOO0OOODOOOODOODOOOOODOOOO
e 1=BwIDO3FFOOODOOOO

0000010000000 00oo0Do00oOooog BusID OO
godoooooouoouoao

spd speed OO OO0
gddooboooodouooboobooboooooooooboon
ooo

tLabel Transaction Label D OO 0O 0O
0d000dDo0oo0U0oooU0oDoUoDoOo0oooOoooDOoOoDoOoDo
0000000000000 OoOO0 tLabel 00O DODOOOOOOOOOO0O
gdobooodooooooooo

rt retry OO OO0
0d00000o00oooooo0DoooDooooDooDoooooDoooo
000000000000 oooOoooOoooOoooOoooOoooOoooon
gdoboodoobooouobuoouoboouoooboa

tCode Transaction Code 0O OO0
gobodddooodooooobooooooonoooooooon
000000o0o0ooo00o0ooooooooooooooooooon
ooooooooo

priority priority 0 0 0O OO
0d00dbDOo00oooU0DOoU0DOoU0DOoUODOoODODOOOoOOODO
dooooob OO OODOOODOODODO

destinationID | destination ID OO 0O OO
00000000000 (destination) 0000000 IDOOOO0OO0OL6
000000000 100000000000 ID (destination-bus ID) OO0
06000000000000O00 ID (destination_physical ID) 0000000
gdoobdoouoobooodoouooobooboooooooboon
oood

destination destination Offset Address 0O 0O 0O O

Offset 00000000000 0oooooooonooooooOo 480000000
000000000000 Quadlee 0000000000 (read request for
quadlet data)JQuadlet 0000000000 (write request for quadlet data)
0000 Quadlet OO0OODO0OO0ODODOOOODOOOOOO

rcode reply code 00000
0d0o0d0oo00oo0oDo0ooo00oooooooooooooooon
oooooooooo
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goooog
0000000 (000)00o0oO0000:

31| 300 29 2§ 27 26 27 24 23 22 21 29 19 19 17 16 15 14 13 14 1 10 9[8[ 7[6]5]4][3][2]1]0
=
g spd tLabel rt tCode priority
an}
destinationID destinationOffset_H
destinationOffset_L
dataLength extended_tCode
block data quadletl
other block data quadlets
padding (if necessary)
goooooo (DDD)DDDDDDD:
31] 30[ 29 2§ 27 26 27 24 23 22 21) 20 19 19 17 16 15 14 13 14 110 9[8[ 7[6]5]a][3][2][1]0
=
2 spd tLabel rt tCode priority
an}
destinationID rCode | (reserved)
(reserved)
dataLength extended_tCode
block data quadletl

other block data quadlets

padding (if necessary)




234. 000000000

567

bit O oo

BusID BusID OO DOOO
00000000 IEEEI 0000000000000 00ODODOOOODO
0000000 BuslDOOOODOODODOOODDOOOOOOOOOOOOOOO
3FFO000000000DOOg

e 0=BwlDOOOOO0OODOO0OOODOOOODOODOOOOODOOOO
e 1=BwIDO3FFOOODOOOO

0000010000000 00oo0Do00oOooog BusID OO
godoooooouoouoao

spd speed OO OO0
gddooboooodouooboobooboooooooooboon
ooo

tLabel Transaction Label D OO 0O 0O
0d000dDo0oo0U0oooU0oDoUoDoOo0oooOoooDOoOoDoOoDo
0000000000000 OoOO0 tLabel 00O DODOOOOOOOOOO0O
gdobooodooooooooo

rt retry OO OO0
0d00000o00oooooo0DoooDooooDooDoooooDoooo
000000000000 oooOoooOoooOoooOoooOoooOoooon
gdoboodoobooouobuoouoboouoooboa

tCode Transaction Code 0O OO0
gobodddooodooooobooooooonoooooooon
000000o0o0ooo00o0ooooooooooooooooooon
ooooooooo

priority priority 0 0 0O OO
0d00dbDOo00oooU0DOoU0DOoU0DOoUODOoODODOOOoOOODO
Jgooo0b DO0O0O0O0OODODOOOOO

destinationID | destination ID OO 0O OO
00000000000 (destination) 0000000 IDOO0OOOO0OL6
000000000 100000000000 ID (destination-bus ID) OO0
06000000000000O00 ID (destination_physical ID) 0000000
gdoobdoouoobooodoouooobooboooooooboon
oood

destination destination Offset Address 0O 0O 0O O

Offset 00000000000 0oooooooonooooooOo 480000000
000000000000 Quadlee 0000000000 (read request for
quadlet data)JQuadlet 0000000000 (write request for quadlet data)
0000 Quadlet OO0OODO0OO0ODODOOOODOOOOOO
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bit O od

dataLength data length 0O 00O
OO0O0D0O0O0OoObleckDataODOOOODOOODOOOOOOOODOOOOOO
O0Ospeed D0O0DO0ODODOODOODOOO0OODOODOODOODOOOODODO
ood

extended_tCodeg extended transaction code 0 0O 0O 0O 0O

0000000000 tCode DODOOODOODOO extended_tCode O tCode
O ’lock request’ 0 0 O’lock response’ 0000000000 OODOOOOO
tCode 0D OODOOODOOOODOOOOOh DOODODOODOOODOOODOO
o0o0oooooooooooooooon

blockData block data OO O 00O

000000000000 000000000000D0 0O datalength OO0
000 4000000000000000D0000000O0O0O00O0 00h O
Quadlet D0 OD0OO0OO0ODOOO0DOODOODOODOOO

rcode reply code 0O 00O
gooooooooooobbboobbbboooooooboooooon
oooooooooo

gbooobooon

0000000 (quadlet/block read request and quadlet write request):

31] 300 29 2 27 26 27 24 23 22 21) 29 19 19 17 16 15 14 13 14 110 9[8[ 7[6]5[a][3][2][1]0

destinationID tLabel rt tCode priority

sourcelD destinationOffset_H

destinationOffset_L

quadlet data(for quadlet write request)

X X A

0000000 (quadlet/block write response and quadlet read response):

31] 300 29 28 27 26 25 24 23 22 21 29 19 1§ 17 16 15 14 13 1 110 9[8[ 7[6]5]4][3][2][1]0

destinationID tLabel rt tCode priority

sourcelD rcode | (reserved)

(reserved)

quadlet data(for quadlet read response)

X A =




23.4.

goooogooaoo

569

bit O

oo

destinationID

destination ID OO0 00O

00000000000 (destination) 0000000 IDOOOOOOOI6
000000000 100000000000 ID (destination_bus ID) 000
0D060000000000000 ID (destination_physical ID) 0000000
gboboobooboboobooooboooboobbooboooboobooonDn
oood

tLabel Transaction Label O OO0 O
0do0do0DO0oO0oooDooooooodoDooooooooDooOooan
000000000000 0000 tLabel OO0DOO0ODOOOOOOOOOO
0do0o0OoooOoooooooooon

rt retry DO QOO0
00000DOOooOOoo0o0o00oDoo0o0oobOoboobOO0obOOooooDoOooaon
0o0doo00o00oOOo0oooooooooooDoooooooooooon
000000000 Db0o0obOoDooOOoooOooooooa

tCode Transaction Code 0O 00O
000000000000 00DO00000O000O000bO00DO000Ooon
000000000000 oooobO0bOOooooooobOooooboOooaon
ooodooood

priority priority DO O OO
0o0dodoD0oooodooooooooooooooonoooooooon
dgooooobO0O0OOD0OOO0DOODODOO

sourcelD source ID OO OOO

00000000000 (source) 0000000 IDOOOOOOOOOOI6
000000000 100000000000 ID (destination_bus ID) OO0
060000000000000 ID (destination_physical ID) 000000
gboboooooboboboboooobbbuoboooobobobnon
oo

destination
Offset

destination Offset Address 00 000
0doodooooboooooooobooooooobooo 480000000
000000000000 Quadlee DO0O0O0O000OO0O (read request for
quadlet data)d0Quadlet 0000000000 (write request for quadlet data)
0000 Quadlet OOODOOOOOODOOODODOOODOOODOO

quadlet Data

quadlet data OO0 OO
0000000 00ooo0o0oDooooooooooooDoon

spd

speed OO O OO
gddoobdoooodouoouoobouboooooouoooboon
ooo

AckSent

ackSent 0 0000
000000O0o00o00o00o0ooobOO0b0obO0oboO0bOobOobOOobOOoDoOn
OO0 AckOOO0OO0OO0OO0OO0OO0OO0OOOOOOOOOOOOOOOOOOOOOO

rcode

reply code 0O 000
0000000000000 0000000000D00ODODOODOO0O0000
gooooooooo
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goooog

0000000 (000)00o0oO0000:

31] 30[ 29 2 27 26 27 24 23 22 21 29 19 19 17 16 15 14 13 1 1 10 9[8[ 7[6]5]4][3][2][1]0

destinationID tLabel rt tCode priority
sourcelD destinationOffset_H
destinationOffset_L
dataLength | extended_tCode

block data quadletl

other block data quadlets

X O =

0000000 (Dob0)ooooooo:

31] 30[ 29 2 27 26 27 24 23 22 21) 29 19 19 17 16 15 14 13 1 110 9[8[ 7[6]5[a][3][2][1]0

destinationID tLabel t tCode priority
sourcelD rnode | (reserved)
(reserved)
dataLength | extended_tCode

block data quadletl

other block data quadlets

X I




23.4.

gooooano

oo
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bit O

oo

destinationID

destination ID OO0 00O

00000000000 (destination) 0000000 IDOOOOOOOI6
000000000 100000000000 ID (destination_bus ID) 000
0D060000000000000 ID (destination_physical ID) 0000000
gboboobooboboobooooboooboobbooboooboobooonDn
oood

tLabel Transaction Label O OO0 O
0do0do0DO0oO0oooDooooooodoDooooooooDooOooan
000000000000 0000 tLabel OO0DOO0ODOOOOOOOOOO
0do0o0OoooOoooooooooon

rt retry DO QOO0
00000DOOooOOoo0o0o00oDoo0o0oobOoboobOO0obOOooooDoOooaon
0o0doo00o00oOOo0oooooooooooDoooooooooooon
000000000 Db0o0obOoDooOOoooOooooooa

tCode Transaction Code 0O 00O
000000000000 00DO00000O000O000bO00DO000Ooon
000000000000 oooobO0bOOooooooobOooooboOooaon
ooodooood

priority priority DO O OO
0o0dodoD0oooodooooooooooooooonoooooooon
dgooooobO0O0OOD0OOO0DOODODOO

sourcelD source ID OO OOO

00000000000 (source) 0000000 IDOOOOOOOOOOI6
000000000 100000000000 ID (destination_bus ID) OO0
060000000000000 ID (destination_physical ID) 000000
gboboooooboboboboooobbbuoboooobobobnon
oo

destination

destination Offset Address 0 00O 0O O

Offset 0doodooooboooooooobooooooobooo 480000000
000000000000 Quadlee DO0O0O0O000OO0O (read request for
quadlet data)d0Quadlet 0000000000 (write request for quadlet data)
0000 Quadlet OOODOOOOOODOOODODOOODOOODOO

dataLength data length 0O O 00O

OO0O00O0OO0O bleckbataODOOOODOODOOCOOOODOOOOO
O0D0speed DO0ODOO0OODOOODOOOODODOODOODOOODOOODO
ooo

extended_tCod

eextended transaction code 0 OO0 0O

O00D0D0DOO0OD0DO00 tCode DOOOOOODODO extended_tCode O tCode
0 ’lock request’ 0 0 O’lock response’ 000000000000 DOODOO0O
tCode 0D DOODODOODODOOODOOOOOh DOODDOODODODODOOODOO
0oooooooooooooooooo

blockData block data OO 0O OO
0000000000000 0000DO0000000d0datalength 00O
ddd40000000000000000000O0DOOOOOO 00k O
Quadlet D0 O00D0OO0DO0OO0DOO0ODODOODOOO

spd speed DO OO0

gobooobooobooboobooboooboobooboobooDo
ooo

AckSent

ackSent 0 0000

mm oo
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234.2 OUOO0O0OO0O ODDOOOO0O OOOoboObOOOoOd

gboboooOoboooooon

obooooobooooooon:

31] 30[ 29 28 27 26 25 24 23 22 21 29 19 19 17 16 15 14 13 14 1 10 9[8[ 7[6]5]4][3][2][1]0
spd tCode reserved
dataLength tag channel ‘ ‘ ‘ sy
Asynchronous Stream Data
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ | padding (if necessary)

bit O od

tCode Transaction Code 0O O 00O
gobodddooodooooobooooooonoooooooon
0000000000000 0oo0o0o0ooooOonD xA OO0
gooooooo

datalLength data length 0O 00O
00000000 blockData OO0 OO0OOODOOODOOODOOO

tag tag OO QOO
gooobobbboooooobbbboouooubD tagboon

channel channel DO OO0
gooooobooobboobobuooobooobooobooobooo
oo

spd speed DO OO0
0dooboooboooboooooboboooooboooboboooboooo
ood

sy sync O OO0
Joooobbooooooobbbbooooubo synedoonoon

Asynchronous| Asynchronous Stream Data 00 0 0O O

Streem Data | 0000000000 0DO000O0O00ODOOOOOOOODOdatalength 00O
0004 000000000000000000O0O0DOOOOOd0 o0k O
Quadlet D0 OD0OO0OO0DOOO0DOODOODOODOOO




234. 000000000 573

obooooobooooobon:

31] 300 29 2 27 26 25 24 23 22 21) 29 19 19 17 16 15 14 13 1 110 9[8[ 7[6]5[a][3][2][1]0

dataLength tag channel tCode sy

Asynchronous Stream Data

" 7

bit O od
datalLength data length 0O 00O
00000000 blockData OO0O0ODOOOOODOOOOOOOO

tag tag OO OO
0000000000000 000000000d tag0O0OOOOO
channel channel 0O OO O
000000000 oo00ooooDooooooooooooooooon
oo
sy sync 0 00O OO0
goooobbbodoooobbbboooub synedoobo
tCode Transaction Code 0O OO0

goddooooooobooooooboboooobobooobooooooooooo
O000000oo00oo0o0oDo0ooDooooDoOoooooxADOOO
gooooooo

Asynchronous| Asynchronous Stream Data 00 0 OO

Stream Data | 0000000000000 O0OOOCOOOO

spd speed DO OO0
O000dooooooooo0oooooooooooooooooogg
oodo

errCode errCode 0O O OO

obobooobooboboboooboboobOobOobOOoboboboboono
OO000Asynchronous 00000000 O00DOOO0COOOOOOOOODO
gboooooboooooobooon
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2343 0OUOOO0O0OO0O ODOOOOOOLOOO

oo

000000000 (Doooooo):

31] 300 29 28 27 26 25 24 23 22 21) 2 19 1§ 17 16 15 14 13 12 1] 10 9| 8| 7| 6] 5] 4

dataLength tag channel spd

Asynchronous Stream Data

HEEEEEEEEEN sy

bit O oo

dataLength data length OO 00O
00000000 blockData 00000000 ODOOOOOOO

tag tag OO QOO
00000000000 00DO0D000 tagDOODDOODOO

channel channel DO OO0
00000000000 00bOO00DO00DbOO0o0obOOoooOoDoOoon

spd speed DO O OO
0o00do0oooooooo0oooooooDoooooooDoooooooaon
ooo

sy sync O OO0
0000000000000D00000 sync0O0D0DOODOO

Isochronous Isochronous Data 0O 0O 00O

Data 00000000000 DOO00D000D0000000DO0OdataLength OO0
0004 000000000000000000O0O0DOOOOOd0 o0k O
Quadlet 0000000000 ODOOOODOODOOO
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oo
31] 30[ 29 28 27 26 27 24 23 22 21 20 19 19 17 16 15 14 13 14 1 100 9[8[ 7[6]5[a][3][2][1]0
dataLength tag channel tCode Sy
Isochronous Stream Data
HEEEEEEEEEN sy
bit O oo
dataLength data length OO OO0
00000000 blockData OO 0OODO0OOODOOOOOOOO
tag tag 00O QOO
gogooobbbbdooooobobbbtagb oo
channel channel DO OO0
gdoboodouoooouobuoooobobooouoooooon
sy sync O OO0
0000000000000 ooood sync0O0O0O0QOOO
tCode Transaction Code 0O 00O
00dooooo0oooooDoooooooooooooooooooooo
0000000oU0oU0DO0D0D0000DOoU0OoU0OoUOOoDOD xA OO
gooooooo
spd speed OO OO0
gddooboooodouooboobooboooooooooboon
ooo
errCode errCode 0O O OO
0000000000000 DO000DO0DO0ODODOoDOOoDOoDOoDOonoO
O000Asynchronous 0 0000000000000 O0O0OOOOOOOODO
gdobooodobooooooooo
23.4.4 O0O00OOO0OOOOO
31 30 29 28 27 26/ 25 24 23 22 21| 20 19 18 17 16/ 15 14 13 12/ 11| 10, 9 | 8 7‘6‘5‘4 312|11|0
1110b
SelfID Packet Data
bit O oo
SelfID SelfID Packet Data 0O OO0

Packet Data

Bit3l1 O 10Bit3o g o goodnOo
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23.45 PHY OOOOOOOODOO

oo

31 30 29 28 27 26 25 24 23 22 21 20 19 1§ 17 16 15 14 13 12 11 10 9 | 8 7‘6‘5‘4 3

PHY Packet Quadletl

PHY Packet Quadlet2 (PHY Packet Quadletl OO0 )

PHYOOODOOODOOODOOOODODOODOOO Quadlete 0000000000 ATFODOOOOOOOO
000 1394 00000000 PHY Control Packet 00000000 OODOOOPHY Control Packet O
0000000000000 00000D00000000000000000 Quadlese 0O0OODOOOPHY
Packet Quadlet OO0 0D OD0OO00OO0OPHY OOOODODODODOOO100Mbps D0 0OOD0DOD0OOODODOO

oo

31 30 29 2§ 27 26/ 25 24 23 22/ 21] 20 19 1§ 17 16/ 15 14 13 12 11 10 9 | 8 7‘6‘5‘4 3

PHY Packet Quadletl

PHYOOOOUODOUODOUODOODOUODOOUOD Quadlet DODO0OD0OO0OOOO ARFOODOOOO
000000000 139400000000 PHY Control Packet 000000 OOPHY Control Packet O
O00O0O00O000000Ooo0oo0o00d PHY Control Packet OOARFOOOOOOOOOOOOO

2346 0OO0O0OO0O

OO0 IEEE1I394 000000000000DOOCO000DOO0O0O0O0ODOO0O0O00ODOOO0O0O

0000000 (ob):

ggd gud
00b Retry_1
01b Retry X
10b Retry_A
11b Retry_B
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00000000000 (tCode):

ooo 0o ooo oo

Oh Write request for data quadlet 8h Cycle start

1h Write request for data block 9h Lock request

2h Write response Ah Isochronous data block

3h Reserved Bh Lock response

4h Read request for data quadlet Ch Reserved

5h Read request for data block Dh Reserved

6h Read response for data quadlet Eh Reserved (internal use)

7h Read response for data block Fh Reserved

Bus Number/Node Number O :
Destination Bus_ID | Destination Node_ID 0o

0-3Feh 0-3Eh BusID OO nodeID OO0 DOODOOODOOODOO
3FFh 0-3Eh 00000000 nodeIDODOOODOOODOOODOO
0-3Feh 3Fh BusID OOOOOOODDODOOOOOOOOOOO
3FFh 3Fh oo00000O0O0OO0OO0OOOOOOOO0

0000000000000 (Extended tCode) O:

oo oo
0000h Reserved
0001h Mask_swap
0002h Compare_swap
0003h Fetch_add
0004h Little_add
0005h Bounded_add
0006h Wrap_add
0007h Vender_dependant
0008h-FFFFh Reserved
Speed O OO (spd) O:
oono Speed
00b 100Mbps
01b 200Mbps

10b 400Mbps

Others

Reserved
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000000000000 00000 (rcode) O:

000000000 (Ack) O:

ooo oo

Oh Reserved
1h Ack_complete
2h Ack_pending
3h Reserved
4h Ack_busy X
5h Ack_busy_A
6h Ack_busy_B
7h Reserved
8h Reserved
9h Reserved
Ah Reserved
Bh Reserved
Ch Reserved
Dh Ack_data_error
Eh Ack_type_error
Fh Reserved

ooo oo oo
Oh Resp_complete 000O00oo0oOooooboooboooooo
1h Reserved ooad
2h Reserved ooad
3h Reserved ggdo
4h Resp_conflict_error oo0o0ooooooooooboobooooooo
5h Resp_data_error dooooooobooooooooooo
6h Resp_type_error gdoodbooodoboooouobobouoobooon
7h Resp_addresserror | 0000000000000 DOOO0DOODOOODOOOO
8h Reserved ood
9h Reserved ooad
Ah Reserved ooad
Bh Reserved ogdo
Ch Reserved oono
Dh Reserved ogdo
Eh Reserved ooad
Fh Reserved ooad
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235 U0
23.5.1 0O0OOO0OooOobObOOOd

LLCo0000o0000/00000o000o0o0o00o0o0oo0oooUoo0o0oo0ooo0ooooo
OOOIEEEI394 00000000000 0ODO 32000000000000O0

oooooooo

gboooboooboobooboobooboobod

)
H.CLK 2 ( ‘
H_ASX ' é
HI REGCSX 8
\
H A I[7:2] (
H_BEX[3.0] 8 i
8 |
H_RDWRX.I 8
H BMACKX_O 8 '
H.READYX_O 8 ,,,,,,,,,,,,,,,,,,,
H.DI31:0] (Write) 8 ,
H.D_0[31:0] 8 o
(Read) 8
H.D.OE B \ o
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DMA OO

00/0000000000000000O0DMADOUODOOOODOOUOOOOOODOOOOOOOOD
goooooo 1bMAOOOOOOOOOOOOOOOODOOOOOOOOOOOOODMAOOOOOO
Oo000o0oooooooooOobMAOOOODOOOOOOOOOOOOOOOOODMAOOOOOOO
goooOoOoOoOoOoOoOOoOoOoODMAODODOODODOODOO DMAOOOOOOOOOOOOOOOO DMA
goocooobooooboboooooobooooooboobooobooboooobooo

ooooooooooooo bMAOOOOOOOOOODMACOOOOOODODOODOOOCODOODBOOO
O0OCOOO0O0O0O0O DREQENOOOOOOOD'’ODOOOO DREQOOO DMACOOOODODOOOO
ooobMAOOOOOOOOOO

0000000000000 000000DMAOOOOOOOOOOOFFCNTOOODOOOOODOOO
oo00o00000O0O0OooDbDMACOOOOOODMACOOODOODOOOO DREQENOOOOODOODOY
OOO0OO0O0OO0ODREQUOO DMACOOOOOODOOOOOODMAOOOOOOOOOO

DMAGEZ .t | |1304BIASDEE% | | DMACEREhIT
ES RIS Y wHEA3IY
(SYSTEM>OTHER) HCLK.I
(1394>DMAC) HDREQX_O
(DMAC>CPU) BREQX -/ I
(CPU>DMAC) BGRNTX —
(DMAC>1394) HDACKXI ——— |  —
(DMAC>1394) H_ASX
(DMAC>1394) HBEXI[3:0] f-ZZ-----22-7 50000 || b0000 | S |
(DMAC>1394) H.AI[7:2] | | DMAZEL X E==] DMA7FL X
(ADEC>1394) H_REGCSX. |
(DMAC>1394) H_BMREQX_I 1
. . (1394>DMAC H_BMACKX_O 1 -
IN—=RME—F (1394 )
(1394>DMAC) H_READYX_O I R
Read (DMAC>1394) H_RDWRX_I 3.
ea
(1394>DMAC) HDO[31:0] [icc-cc--zcooo-oood 1 [ [ Fococooog T [ Feoooo-cozzzoz-o
[ (DMAC>1394) H_RDWRX I =
Write
(DMAC>1394) H_D_I[31:0] | I I I = I |
(DMAC>1394) HBMREQX1 F=--------] | 1 | |
g LE—p (1394>DMAC) H_BMACKX_O
(1394>DMAC) H_READYX_O
(DMAC>1394) H_RDWRX_I
Read
(1394>DMAC) HDoO[31:0] E=Z=
(DMAC>1394) H_RDWRX_I
Write
(DMAC>1394) H_D_I[31:0] Coooooooooooooooooooooooot
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O0O0OUOOO(ATF O ITF) OO DMAOOOOOTGOLEN DOOOOOOOOODMAOOOOOO
TGOEOP ODDODOOOOOOODMADODODDODDDODDODOO

TGOLENOOOOOOOCOCOODMAOOOODODDODOPKTLENOOOOOODODDDOOODOODDD
DREQUOOIOOOODOOOTGo(ATGo OO ITGo) DOODUDOOOOUOOODODOOOUODOODODOOODLODOO
OO0O000OC0COODREQUODOOOODOO

TGOEOP 00O0OOCOO0OO0OUUODMAODODOOODUUOOODMAC OO0 EOPX 0OOOODREQ O
O0000000TGo(ATGo UD ITGo) DD OUDOODOODOOOOOO

gbooaod

LLC O Interrupt OO OO0 Interrupt Mask 000 0000000000000 ODOOOOOOOOOO
000000 HINTX OOOOOOOODOOOO HANTX OOOOOOOODODOOO Interrupt Mask O
g0o00ooOdbO0o0oO0obOoooOOoooboooorRODODODOOODOODOODOO

Interrupt OO 000000000000’ 0000000000000 O0O0OO0OO0OOHINTX_OO
ooooooooooo
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23.5.2 PHY OOOOOOOO

PHY 000000000000SYCLK O LREQ O CTL[0:1] 0 CTL[0:7]00000000000000
00000000000 DOOD0D00000O00100Mbps 000000 D[0:1] 0000 0200Mbps 00
0000 D[0:3) 00000400Mbps 000000 D[0:7] 000000

0D00000O0LLCO PHY O DCOOOOOOOOOOOPHY OO0 CANOOOOOODOODOOO
O0D0O0LLC O PHY CANIOOOOODOOOOODOOOOOOOOOOOO 8SKHzO0O0OOOOODOOO
D00D00LLC O SYSSKCLK1O0OODOO0OO00O0000000

Chip top
PHY_D_OE
PHY D _0[0..7] D[O...ﬂ
sl +
PHY_D_I10..7]
PHY_CTL OE
PHY CTLI{0..1] :&- - CTL[Q...1 ] .
PHY_CTL 0[0..1] "‘<]“ I
LREQ
PHY_LREG_O >
PHY_LPS.O :E LPS >
1394 oy ko LINKON
LLC PHY_CNA I CNA PHY
Core
PHY PD.O LI PD >
PHY_RESETX_O < RESETX
< PCl0..2]
PHY_PC_0[0..2] . >
PHY ISOX_0 § [SOX >
PHY SCLK I | SYCLK
SYS 9L e oy gKOLK
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PHY OODOOOO

IEEE1394 0000000000000 (LLC) 0O0OPHY OOOUDOOOOOODOO400000000
0000000000000 0000000000000000O0O0 CTL0:]]UD0O00O00O0O0O0O0O0OO0

ooo
PHY O LINK-PHY OO0 OQ0OOOOO:
PHY_CTL_I[0:1] o0 oo
00b Idle O00000o0O00ooOo0OoooO(oooooon)
01b Status | PHY OO 0OOO0OO0ODO0OO0OODOODOOOOOOOO
10b Receive | PHY OO0 0000000 OD0DODOOOODOOOOOO
11b Grant | 000000000000 ODOO0O0ODODOOODOOO PHYODOOOODO
OO0OODOPHY-LINK OOOOODOODOOOO
0000000000000 0 LINK-PHY OOOOOOOOO:
PHY_CTLI[0:1] oo oo
00b Idle 0000000000000 O00O0000O0000PHY-LINK OO
oooood
01b Hold 00000o0o0o0d0ooooo0oooooooooooooooon
d000oooo0oooodoooooooooooooooooon
odo0d0o0DOoU0oOooOoooooooDooooon
10b Transmit | PHY OO0 00000000000 OOODOOOOO
11b Reserved | O OO
oooooda

ooooooboooooooooopEYODDOOOOOODOOOOODODODOOOOOODODOOOOO
OO0C0O0OO0 PHYLREQOODODODOOOOOOOOOOOOOOOOOOOOODOOODODOOOOOOOO
oobooobooOoooboobooboooboooboooobooobooobooobboobooooooboooooog

gboooboobooboobooboobn

/  LRO \< LR1 >< LR2 >< LR3 >< LR4 ><_ - - X LRn-1 >\ LRn
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goooog

ao

O0O0O0DO0O0O0UO0O0OOPHYLREQOOUOO 8SOUIOUOODOUDOOOOODOOOOOO (P1394a)0

googod:
Bit oon oo
0 Start Bit ooooooooooorooood
1-3 | Request Type | OO OO0OOOO0O0O0O0O0OO0O0OO0OOOOOOO
4-6 | Request Speed | OO OD0O PHY OOOOOO0O0O0O00O0O0OODDOOOOOOOOOO
7 Stop Bit oooooooooooocoooooog

gooogd:
PHY_LREQO(L:3] | 00O | 0O oooo
000b ImmReq | OOODOO0O gooooboboboooooon
gogoooo
001b IsoReq ooooooooo gooooobooooon
010b PriReq gooooo gooooboboboooooon
011b FairReq | OO ODOOO gooooooog
100b RdReg | PHY O OODOOOOOODOOO PHY DOODODOO
101b WrReg PHY OOOGOGOQOQOOOO PHY OOOOOOO
110b AccCtrl | 0DO00DOO0DODDOODOODO goooooooo
111b Reserved | 000 ooo
gooono:
PHY_LREQ_O[4:6] | Data Rate
000b 100Mbps
010b 200Mbps
100b 400Mbps
PHY ODQOOOOOODOOO

PHYOOOOOUOOOCOOOOPHYLREQOOOODO9OODODDOOUOODODOOOODOOOOODOO

0O00000:
Bit(s) 000 00

0 Start Bit |0000D0000000°1 00000

1-3 | Request Type | 0000000000000 000O0O0OOOO0O
4-7 Address 0000 PHYOOODOOOOOODODOOOO

8 Stop Bit 000000000000 000000
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PHY OOOOODOOOOO

PHYOOOOOOOOOOOOPHYLREQOOOODO 1700000000 0O00DOODOO0ODODODO

oooooo:
Bit(s) ooo 00
0 Start Bit | 00000000000’ 00000
1-3 | Request Type | 00 000000000000000000000
4-7 Address 0000 PHYOOOOOOOOOOO0O0O0O
8-15 Data 0000 PHYOOOOOOOOOOOOO
16 Stop Bit 00000000000°0 000000
oo
ooooooo

PPHYODODOOODOOOOOOOOOOOOODOOODOOOODOOOOODOOOODOOODOPHY O
PHY_CTLI0:1] 00 01b(0ODOOOOO0O)00000OPHY DI0:1)00000000OO0O0OOOPHY OO
O000000400000000 (S[0:1)0 S[2:3) 000 PHY/Link D00O0O00O0OO0O0OOD0OOOOOOO
ubobooboooobooboooooboobooooobooooboooog

PHYOUOOOUOOOOUOOOUOOPHY O 16000000000000000OO PHY/LinkOOOO
ooooooooooon

PHY CTL 1[0:1] —< 00 >< ot >< 0l >< 0! >< 0l >< or X o1 X X >< >< >_-

Status

PHY D 1[0:1] — X slo1] X 23J><5>[45><S[Gl>< 8‘)}>< 1011>< I?H]><S[14l">>< 00 >< 00 >—

(S Register R Register - B
Address Data

oooooog:
Bit(Sn) ood od

0 Arbitration Reset Gap | Arbitration Reset Gap 0 0 O

1 Subaction Gap Subaction Gap 0 0O O

2 Bus Reset Bus Reset 00O O

3 PHY Interrupt PHYOOODOOO

4-7 Address PHYOODOOOOODO
8-15 Data ooooooo
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goooog

Single Packet 00 O :

PHY_SCLK_I TJ*
PHY_CTL_I[0 1] 4< 00 >< 11 00 >< 77 ><zz : 7z >< 77 ::: 2z >< 77 >< 7z >< 00 >~
PHYhD‘}[0'7]—< 00 >< 00 ><zz :zE-: —- zz X zz X_ZZX 2z >< 2z >< 7z \><nn>~
PHY_CTL_0[0:1] { 7z >< 7z ><—OT>GJ : 01 X mi —; :—; 10 >< 00 >< 00 >< 77 >
PHY_D_0[0.7] 4< zz >< 7z >< 00 :Eo: :>< Dn >< 00 >< 00 >< 2z >‘

PHY_CTL_OE - LINK controls CTL and D

o
o

N
N

> > > <

Concatenated Packet O O :

PHY_CTL_I[01]~< 00 >< 1 >< 00 >< 7z >< 7z k zz>< 2z ::: 7z >< 7z >< 7z >< °0>
- S S
PHY_D_I{0°7] { 00 >< 00 >< 00 >< v X ZXZVZ*XiZ_X"X*Z?Xm}
PHY_CTL_O[0:1] << 7z >< zz >< 7z >< 00 ><E : 01 1—0w : ii 10 >< 01 >< 00 >< 77 >
PHY_D_O[0 7] —( 44 >< 7z >< 7z ><00 joé: EX_{{XW_ZX Dn ><SPD >< 00 ><7//>

PHY_CTL_OE

- LINK controls CTL and D "|_,

spbO0O0O0O:

SPD[0:7] Data Rate
00XXXXXX | 100Mbps
0100XXXX 200Mbps

01010000 400Mbps
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goooog

s [ L L L L) L
oraon 8§ X w Y w)w

PHY_D_I[0:7] XX X FF("data-on") ><SPD>< DO ><: >< Dn >< 00 >< 00

0:000000000000000000000OPHY_CTL_I[0:1)]O0000b OO 10b000O0O0OO0O
000000000000 00000000000000000PHY_CTLI[0:1] 0 01b OO 10b0O0ODO
oooo

23.5.3 0O0OOO0OOobOObOOOO

IEEE134 00 0000000000000 00000DO0000ooooooon

Buffer_Status_and_Control Register 0000000000 Empty/Full00 0000000000 OOReset
0000000000000000000000000000000000000000000000O000
000000000000 Empty 00000000000 O0O0OO

goooooo

Isochronous 00 0000000000000 OO Isochronous 0000 O Isochronous 000000 (ITF)
0000000ITGoDODOODOOOOOOOOOIsochronous 0000 OO OO O0OIsochronous 00O OO
000000000 Isochronous 00000000 0OD0OO00OD0OO00OD0OO0OOOOOOOOO ITXEND OOO
000000 Isochronous OO0 OO0 OO0OOOOOOODOOOO

Asynchronous 0000000000000 0O0OO Asynchronous 00000 Asynchronous 000000
(ATF) D0D00D0OUO0OATGo 0UOOOO0OUOOODOOUOOOOUDOODOOUOOODDOOUOOODODOUOOOOD
0000000000 CompletedPending 0 Ack OO0 0OD0OO0OO0OOOOO ATFOOODOOOOOOOOO
00000000 AckODO0OD0OODOO0OOOOODOO0OOOOODOUOOODODOUODODODOOOOO
000000000000 000000D00000 Completedl Pending Ack 0000000000 O0OOO
000000000000 oooooo0ooooo0ooooooooooooono ATFOOooood
0000000000000 ooo0oooooDOn AckDOOUOODOODODOoOUOOoDODOoOooOoOoOO
0000000000000 D0000U00U000O0D0O0ATFOODOUOOODOO00OOOOOATXEND O
gooodooooboooooobuooooooa

O00000Asynchronous OO OATGo OODOOOOOO ATFOODOOODOODOOO 1000000
0000000000000 00O0DUODATXEND OODODODOOO0OOOO0ODO0DOoooooooon ATFE
goooooooooooon

Isochronous OO0 0000000000 OOO Isochrnous OO0 OO0 ITFOOO0OD0OO0OODOOOOITGoOO
O0O0000000D00 Isochronous O OOOO0O0O0ODOOITXENDOOOOODODODOOODODDO Isochronous
O00000ITGoOUODODOOODOODODODOO Isochronous 0O OOO0OO0ODOODOOO



588

g 230

IEEE1394

Asynchronous Stream 00 0000000000000 O0ODOOO0DOOQOO Asynchronous Stream 0000
O Asynchronous 0O O0OOO(ATF) O0OOO0OO0DO0ATGo OO OO OOOODOODOUOAsynchronous Stream
gooooooooobooo

(a)

(b)

(c)

(@)

(c)

(d)

(e)

()

(g)

0

Host(Write) ATF Link(Transmitter)
Packetl : “‘“—>
ATGo | Packett » Packetl
Command
- g
ATFERESEZE
Host(Write) ITF Link(Transmitter)
Packet1 »> N
IMGo Packet1 » Packet1
Command
Packet2 » ' R
Packet3 > Packet2 |———»
Packet4 » Packet3 | Packet2 |———»
ITGo ———m= Packet4 | Packet3 | Packet2 » Packet2
Command
ITGo ——— Packet4 | Packet3 » Packet3
Command
[TGo ——p Packet4 - Packetd
Command
————————————— > -

ITFENERE S



23.5. 00 w50

goooooo

0000 Isochronous 00000 Isochronous DO OOO0O(IRF) O0OODODOOOOOIRXEND OO0
000000000000 0000O00000C0000080 Isochronous 000000000000 OO0OO
Isochronous DO OO0OOO(IRF) D000 OO Isochronous 000000000000

0000 Asynchronous 00 000 Asynchronous 000000 (ARF) 0000000 OOARXEND O
000000000000 00D00O0000000000000 Asynchronous 0000000000000
O000000000Asynchronouss JOO0OOO(ARF) 000000 Asynchronous 0000000000
OODARFOOOOOOOOOOOODOOOO0OOO0O0O0O0000O00ACk Busy XOOOOOOOOOODO
000000000000000 (Retry) DOODOOOOOOOO

goboooboobbooboboboooboooboooboobbooboboobboobbooon
crRCOOOOO0OOOOOOO0OOOO0DOOO0OO0OOO00OOO00OOO00O0O00O0O00000O0O0O0
0000000000000 o0000o0o000o00

Asynchronous Stream 0 000 (Isochronous 000000 Isochronous 0000 ) 00000000000
000000000000 Asynchronous Stream 00000 Asynchronous 000000 (ARF) 0O OO
ooo

Link(Receiver) ARF/IRF Host(Read)
(a) Packet! % : L e
(b) — Packetl | >
(c) Packet2 |-, —— Packet1
(d) Packet3 —— Packet?
(e) Packet4 ““—H’ . Packet3 | Packet2 ——#
) — Packet3 | Packet?2 ——p
(g) Packet5 |—— . | Packet3 | Packet? | >
(h) ——— > Packetd | Packet3 | Packet2 ——»
() ————m Packetd | Packet3 | - Packet?

ARF/IRFES{EHL S
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23,54 00000

ooo0o000 LLCOO0O0O0O0000oooooooo

(a) HRSTX10OOOOODODOUOOOOOOOoOOO

(b) 00OD0O0O00DO0O0O0U0DDO0O0D0OO0O0OOO0O0OOOSIDO00O0O0O0OOOO0O
Packet_Control _Register 0 PKTCTL.SID D0 OO0O0O00 OO DO O OControl_Register 0 CTL_REN
gooO0ooooOoooooo

(¢c) PHY Control_Register 0 PHY_ PC OO0OO PHYISOX 00000000 OD0OOOOPHYPD
D000 0000O0OPHYRSTXOOODO PHYLPSOODOD'’O0ODODOCOIEEEL394 00
gooobobooboogo

(d) D0O0O0O0OU0OO0OPHYUOOOODOUOODOOODOOOOODOOOOOOOOOOOODO NodelD
cooOoooLLCoOOooOoooooooooooooooo

(e) Control Register 0 CTLREN 00000000 CTL.TEN ODOUOOOO0OO0OO0OO0OODOOODOOO
gbobooboboooooboooobobooooobooon
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Asynchronous O

Host I/F

ATF register
write
(Packet1)

INTX(ATXEND)
-

ATF register
write
(Packet2)

\

ATGo >

INTX(ATXEND)
-

ATF PHY I/F
' :
empty  full]
]
I
|
I
4
I
|
1
1
1
i
i
i
|
i
= . .
! arbitration -
L >
! won }
L - Transmit
. 1 ack_complete
- - : ack
e N
1
i
:
I
-
]
1
I
|
1
1
I
1
]
I
_____ ;
| arbitration
————— - »
1
< h won J
2 v o | Transmit
1 Tl
! ack_busy e
et ' : ack
]
! Retry Phase
]
! arbitration
1 »
« won
o Transmit
| =
i i
L : ack_complete ‘ ack
1
1
i
I
!
I
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IEEE1394

Asynchronous 0O

Host I/F ARF PHY I/F
-
i Receive
INTX(ARXEND) > ack
ARF register
read
(Packeil)
ARF_Empty
<
iz Receive
INTX(ARXEND) ‘ oo > ack
> R N 1 ack_complete
;
I
—_— J
|> I
ARF register
read
(PackeiZ)
Receive
INTX(ARXEND) » ack
ARF register
read
(Packet3)
i Receive
INTX(ARFFLUSH) T e ack
< d ack_busy i
| |
ARF_Empty i
!
I
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Isochronous O O

Host I/F
|

|

ITF register
write
(Packet1)

ITGo

INTX(CYCSTART) |

INTX(ITXEND)
-

ITF register
write
(Packet2)

v

ITGo L

INTX(CYCST/;\RT)

INTX(ITXEND)
e}

1
1
I
i

1
1
1
I

7"

PHY I/F

CycleStart

CycleStart L

arbitration .

won
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IEEE1394

Isochronous O O

Host I/F

INTX(CYCSTART) f

INTX(IRXEND)
-

IRF register -
read

(Packer)

IRF_Empty

]NTX(CYCST&RIZA

INTX(IRXEND)
-

IRF register
read
(Packet?)

INTX(CYGSTART)
-«

\/
IRF_Empty

-
empty

IRF PHY I/F

—
fall ‘
: . CycleStart

Receive

CycleStart ¥

Receive

‘ CycleStart §

Receive
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23.5.5 Asynchronous 00000000 BusNumber

LLC 00 Asynchronous 00 O0O00OOOIEEELI394 0000000000000 OO0OOO0OOO0OOO
OOO000DO000D0000O000O000D0000DOD000DO000DOLLC O Node_Identification_Register
ONIDBUSIDOOOOOOODOOOOOOO?3FFh OOODOOOOOOOO0OOOOOOO

Node_Identification Register 0 NID_BUSID 000 0000000000000 O00COOO000O00O0O0OO
0000 1Quadlet OO0 BusID OOOO0’ DO00000O0OOOOOOOOOOOOOT3FFh” OOOOO
OO0000BuwsIDODOOO1’O0D0OO0O0OOCOOOOO

BusID 0000’1’ 0000 OO0 O Node_Identification_Register 0 NID_BUSID OOOOOOO0O0OO
ooooo
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24

Universal Asynchronous Receiver /Transmitter

O000000: Channel0:0xffff6000 Channell:0xfff6080

24.1 0O0OOOOOO

offset 31 2423 1615 8 7 0
0x0000 RB
0x0000 THR
0x0000 DL1
0x0004 IER
0x0004 DL2
0x0008 I1IR
0x0008 FCR
0x000c LCR

0x00010 MCR
0x0014 LSR
0x0018 MSR

24.1.1 Receiver Buffer (RB) / Transmitter Holding Register (THR)

Oo00Ooad: 0x0000

bit O g
7-0 OO0 FIFOOOOOOOOO0O FIFOOODOO
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24.1.2 Interrupt Enable Register (IER)

ooogo: 0xo004

bit O oo
0 Received Data availble interrupt.
* 0’ - Disabled.
‘1’ - Enabled.
1 Transmitter Holding Register empty interrupt.
‘ 0’ - Disabled.
‘1’ - Enabled.
2 Receiver Line Status Interrupt.
* 0’ - Disabled.
‘1’ - Enabled.
3 Modem Status Interrupt.
* 0’ - Disabled.
‘1’ - Enabled.
7-4 Reserved. Should be logic' 0’ .

24.1.3 Interrupt Identification Register (IIR)

googo: 0x0008
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bit O od
0 When this is' 0’ , an interrupt is pending. When this is' 1’ , no interrupt
is pending.
3-1 The following table displays the list of possible interrupts along with the bits

they enable, priority, and their source and reset control.

Prio- Interrupt Interrupt Source Interrupt Reset
rity Type Control
011 | 1th Receiver Parity, Overrun or Reading the Line
Line Framing errors or Status Register
Status Break Interrupt
010 | 2nd Receiver FIFO trigger level FIFO drops below
Data reached trigger level
available
110 | 2nd Timeout There’s at least 1 Reading from the
Indication | character in the FIFO FIFO (Receiver
but no character has Buffer Register)
been input to the
FIFO or read from
it for the last 4
char times.
001 | 3rd | Transmitter | Transmitter Holding Writing to the
Holding Register Empty Transmitter Holding
Register Register or reading
empty the IIR
000 | 4th Modem CTS, DSR, RI or Reading the Modem
Status DCD Status Register
5-4 Reserved. Should be logic' 0’ .
7-6 Reserved. Should be logic' 1’ for compatibility reason.

24.1.4 FIFO Control Register (FCR)

googo: 0x0008
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bit O od

0 Ignored(Used to enable FIFOs in NS16550D). Since this UART only supports
FIFO mode, this bit is ignored.

1 Writing a* 1’ to bit 1 clears the Receiver FIFO and resets its logic. But
it doesn ' t clear the shift register, i.e. receiving of the current character
continues.

2 Writing a* 1’ to bit 2 clears the Transmitter FIFO and resets its logic.
The shift register is not clreared, i.e. transmitting of the current character
continues.

5-3 Ignored.

7-6 7-6 Define the Receiver FIFO Interrupt trigger level.

00" -1 bytes
“ 01" -4 bytes
* 10’ - 8 bytes
‘11’ - 16 bytes

24.1.5 Line Control Register (LCR)

ooOooOno: 0x000c

76 543210

HEEEEEEN
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bit O od
1-0 Select number of bits in each character.
“ 00" -5 bits
“ 01’ -6 bits
‘10" -7 bits
‘11’ - 8 bits
2 Specify the number of generated stop bits.

‘

0’ -1 stop bit.
1’ - 1.5 stop bits when 5-bit character length selected and 2 bits otherwise.
Note that the receiver always checks the first stop bit only.

3 Parity Enable.
* 0’ - No parity
‘1’ - Parity bit is generated on each outgoing character and is checked on
each incoming one.
4 Even Parity select.
“ 0’ - 0Odd number of* 1 is transmitted and checked in each word (data
and parity combined). In other words, if the data has an even number of 1’
in it, then the parity bit is* 1’ .
‘ 1’ - Even number of* 1’ is transmitted in each word.
5 Stick Parity bit.
‘ 0’ - Stick Parity disabled.
“ 1’ - If bits 3 and 4 are logi¢ 1’ , the parity bit is transmitted and checked
aslogi¢ 0'. Ifbit3id 1’ and bit4is 0’ then the parity bit is transmitted
and checked as* 1’ .
6 Break Control bit.
“ 1" - The srial out is forced into logic* 0’ (break state).
‘ 0’ - Break is disabled.
7 Divisor Latch Access bit.

‘

1

0’ - The normal registers are accessed.

- The divisor latches can be accessed.

24.1.6 Modem Control Register (MCR)

googo: 0x0010
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bit O o0

0 Data Terminal Ready (DTR) signal control.

‘0’ -DTRis" 1°

‘1" -DTRis" 0’

1 Request To Send (RTS) signal control

0’ -RTSis" 1°

‘1’ -RTSis* 0°

Outl. In loopback mode, connected Ring Indicator (RI) signal input.
Out2. In loopback mode, connected to Data Carrier Detect (DCD) input.

Loopback mode.

0’ - normal operation.
‘* 1’ - loopback mode. When in loopback mode, the Serial Qutput Signal
(STX_PAD_O) is set to logi¢ 1 . The signal of the transmitter shift register
is internally connected to the input of the receiver shift register.

The following connections are made:

DTR - DSR

RTS - CTS

Outl - RI

Out2 -~ DCD

7-5 Ignored.

24.1.7 Line Status Register (LSR)

ooooo: 0xo0014

76 543210

HEEEEEEE
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bit O

oo

0

Data Ready (DR) indicator.
* 0" - No characters in the FIFO.

‘1’ - At least one character has been received and is in the FIFO.

Overrun Error (OE) INDICATOR.

1’ - If the FIFO is full and another character has been received in the receiver
shift register. If another character is starting to arrive, it will overwrite the
data in the shift register but the FIFO will remain intact. The bit is cleared
upon reading from the register. Generates Receiver Line Status interrupt.

* 0’ - No overrun state.

Parity Error (PE) indicator.

* 1’ - The character that is currently at the top of the FIFO has been
received with parity error. The bit is cleared upon reading from the register.
Generate Receiver Line Status interrupt.

0’ - No parity error in the current character.

Framing Error (FE) indicator.

1" - The received character at the top of the FIFO did not have a valid stop
bit. The UART core tries re-synchronizing by assuming that the bit received
was a start bit. Of course, generally, it might be that all the following data
is corrupt. The bit is cleared upon reading from the register. Generates
Receiver Line Status interrupt.

‘

0’ - No framing error in the current character.

Break Interrupt (BI) indicator.

‘ 1’ - A break condition has been reached in the current character. The
break occurs when the line is held in logic 0 for a time of one character (start
bit + data + parity + stop bit). In that case, one zero character enters the
FIFO and the UART waits for a valid start bit to receive next character.
The bit is cleared upon reading from the register. Generates Receiver Line
Status interrupt.

* 0" - No break condition in the current character.

Transmit FIFO is empty.

* 1’ - The transmitter FIFO is empty. Generates Transmitter Holding
Register Empty interrupt. The bit is cleared in the following cases: The
LSR has been read, the IIR has been read or data has been written to the
transmitter FIFO.

‘0’ - Otherwise.

Transmitter Empty indicator.
“ 1’ - Both the transmitter FIFO and transmitter shift register are empty.
The bit is cleared upon reading from the register or upon writing data to the
transmit FIFO.

0’ - Otherwise.

1’ - At least one parity error, framing error or break indications have been
received and are inside the FIFO. The bit is cleared upon reading from the
register.

“ 0’ - Otherwise.
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24.1.8 Modem Status Register (MSR)

googb: 0x0018

76 5 43210

HEEEEEEN

bit O oo

0 Delta Clear To Send (DCTS) indicator.
* 1’ - The CTS line has changed its state.

1 Delta Data Set Ready (DDSR) indicator.
“* 1’ - The DSR line has changed its state.

2 Trailing Edge of Ring Indicator (TERI) detector. The RI line has changed
its state from low to high state.

3 Delta Data Carrier Detect (DDCD) indicator.

‘ 1’ - The DCD line has changed its state.
Complement of the CTS input or equals to RTS in loopback mode.

Complement of the DSR input or equals to DTR in loopback mode.

Complement of the RI input or equals to Outl in loopback mode.

N[O | O >~

Complement of the DCD input or equals to Out2 in loopback mode.

24.1.9 Divisor Latches (DL)

00000: 0x0000(DL1), 0x0004(DL2)
The divisor latches can be accessed by setting the 7th bit of LCR to' 1’ . You should restore this bit to

0’ after setting the divisor latches in order to restore access to the other registers that occupy the same

addresses.

DL1

DL2
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bit O od
DL1, DL2 The 2 bytes form one 16-bit register, which is internally accessed as a single

number. You should therefore set all 2 bytes of the register to ensure normal
operation. The register is set to the default value of 0 on reset, which disables
all serial I/O operations in order to ensure explicit setup of the register in
the software. The value set should be equal to (system clock speed) / (16
times desired baud rate). The internal counter starts to work when the LSB
of DL is written, so when setting the divisor, write the MSB first and the
LSB last.

242 00/0000

This UART core is very similar in operation to the standard 16550 UART chip with the main exception

being that only the FIFO mode is supported. The scratch register is removed, as it serves no purpose.

24.2.1 Initialization

Upon reset the core performs the following tasks:

e The receiver and transmitter FIFOs are cleared.

e The receiver and transmitter shift registers are cleared.

e The Divisor Latch register is set to 0.

e The Line Control Register is set to communication of 8 bits of data, no parity, 1 stop bit.

e All interrupts are disabled in the Interrupt Enable Register.
For proper operation, perform the following:

e Set the Line Control Register to the desired line control parameters. Set bit 7 to' 1’ to allow access
to the Divisor Latches.

e Set the Divisor Latches, MSB first, LSB next.

e Set bit 7 of LCR to 0 to disable access to Divisor Latches. At this time the transmission engine starts

working and data can be sent and received.

e Set the FIFO trigger level. Generally, higher trigger level values produce less interrupt to the system,

so setting it to 14 bytes is recommended if the system responds fast enough.

e Enable desired interrupts by setting appropriate bits in the Interrupt Enable register.

Remember that (Input Clock Speed)/(Divisor Latch value) = 16 x the communication baud rate. Since
the protocol is asynchronous and the sampling of the bits is performed in the perceived middle of the bit
time, it is highly immune to small differences in the clocks of the sending and receiving sides, yet no such

assumption should be made calculating the Divisor Latch values.
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Serial Peripheral Interface Unit

25.1 Outline

Serial Peripheral Interface Unit 0 0 0000000000000 O00O0OO0OOOO0ODOOSPIOOODOOO
0000000000000 00000 4000000000000 0M-RMTPOOOOOOOOO (cs.)
0300000000000 00ooooD 3po0ooooooooa

25.2 Interface

25.2.1 Address Format

Serial Peripheral Interface Unit 00000000000 Oxfffb0000 00O OSPIUnitd 20000000
OO0000o0ooOo00o0ooOoO00ooooOoooooooooogo

Oxftfth000 : COOODO O
Oxftfftb040 : OOOO 1

SPIlUnit 000000000000 DOCOOOODOOOO

Offset ‘

’ Field Name ‘ Range ‘ Description ‘
| Offset B EEEEEEEEEEEE |
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25.2.2 Control Register

Serial Peripheral Interface Unit 0000000000000 Offtset 000000 Offset00D0O00OODO
0000000000000ooooooo

Slave Control offset: 0x00
Slave OO0 OO OOO

31 5 4 10

’ Reserved SS- IA‘

’ Field Name ‘ Range ‘ Description ‘

Auto (A) 0 (0000ooooDo0o0o0oO0OoUoooooDoOOl0D00O00Oogooo
oOoospiooooonOg

Slave Select_ (SS.) 4:1 Autobit0 100000000000 SlaveO0 00000000 bitO

00000000 it000000O0Auto bitd 000OOOCOOCOODO
OO0OSlave0 00000000 DbItO OODOOOOOObtOOOOO
gooooooo
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FIFO Control offset: 0x04
FIFOOODOOODOO
31 10 9 8 7 4 3 0
| Reserved |CLR| DREQ | INTR |
’ Field Name ‘ Range ‘ Description ‘
Interrupt (INTR) 3:0 10000000 00ooooooooooooooo
00 FIFOOODOODOOODOOODOOO0DOOODOODOOOd
OO0 FIFOOODOODOODODO0OO0D0DO0O0DOooog
OO0 FIFOOO0ODOOOOO0ODOOO0ODOOOODooOoon
OO0 FIFOOOODOOO0OO0OOOOO0OOOOO
DMA Request | 7:4 10000000000000 DMA Request 00O 0OD0O0O0O
(DREQ) OO0 FIFOOOODOOOOD0OOO DMA Request 00O O OO0
OO0 FIFOOOOOOOO00O DMA Request 0000000
OO0 FIFOOODOODOODOOOOOO DMA Request DO O OOO0O
OO0 FIFOOOODOODODO DMA Request 0000000
Clear (CLR) 9:8 10000 FIFOOOOODOODOO bitODOOOO00DO0O

OO0 FIFOOOODOOO
OO0 rFIrFOO0OODOOOO

FIFO Status

offset: 0x08 (Read Only)

31

6 54 3 2 10

Reserved [THTHTERERHRE

’ Field Name

Range ‘ Description ‘

Rx Empty (RE)

OO0 FIFOOOOODO 10000

Rx Half (RH)

OO0 FrFIrO0C0QCOQCCOOOOOCOCOCOOOOO1DODRO

Rx Full (RF)

OO FIFOOOOQOOOODO 10000

Tx Empty (RE)

OO0 FIrooCoOoOO 10000

Tx Half (RH)

OO0 FrFIroooQOQOOOOOOOOOOOOOO1DDBDBO

Tx Full (RF)

Ui W IND|=]|O

OO0 FIFOOOODOOOOO0 10000
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FIFO offset: 0x0c
31 0
| FIFO |
’ Field Name ‘ Range ‘ Description ‘
FIFO 31:0 0000000000 FIFOODODOODOODOOOdSlave Control 00O O
OO0 Autobit0 000OO0O0O0OOCO0ODOOODOOOOOODOOOOOO
0000000000000 D FIFOO00DOOO0DOODOOOO
Interrupt offset: 0x10

OO0000O0000ooO010000000000000PtODOOO0ODO

31 4 3 210
’ Reserved ITEITHiRF[RI—ﬂ
’ Field Name ‘ Range ‘ Description ‘
Rx Half (RH) 0 00 FIFOOOOOOOOODOOOOOoOOoo
Rx Full (RF) 1 OO0 FIFOODOOOOODOOO
Tx Half (RH) 2 OO0 FlIFOOOOOOOOODOOOOO
Tx Empty (RE) 3 oo FIFOOOODOO

Interval offset: 0x14
31 0
’ Interval ‘
’ Field Name ‘ Range ‘ Description ‘
Interval 31:0 Slave Control 0 OO 0O0O Autobitd 10000Slave D000 O0OO0ODO

gboocooOoooooobooooboon
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Mode0 offset: 0x20
Slave Select0 D 0O OODODOOO

31 30 29 28 24 23 22 21 0

WIR|L]  Size  |ona Clock Ratio

’ Field Name ‘ Range ‘ Description ‘

Clock Ratio 21:0 obooboooobooboOooooboooboooboboooboooonoo
000 x20 SpPl0d0oOopoOoOoOoOoO0OoOoOooooooboboOoboOd
0022 x2000000000000 00

HA, OL 23:22 | SPIODO00ODOOCOOOOOOO
0x0 O00O0O0O0O0OO0OO0C0COOO0bOOO0OOOobOOobOoboonOa

0x1 0O0OO0O0OO0OO0ODOOO0OO0OODOO0OOOO0OOOobOOobObOOonDO
0x2 0O0OO0OO0O0OO0DOOO0OOOOO0bOOOOOobOooOboOonOd
0x3 O00OO0OO0O0O0DOO0OO0C0OOOO0bOOO0OOOobOooOboonOa

Size 2824 | 0000O00OOOODOOOODO +1bit00000OO

LSB (L) 29 1000000 LSBOOOOOOOOOOoOODOOO MSBOOOOO
oo

Read Enable (R-) 30 oooOOOO0OO0O0O0OOOOOOOOOOOOOFIFOOOOOOOOO
10000o00booooobooboooocoonoo

Write Enable (W_) 31 oOoO0O00OO0o0OD FIFOOODOOODOOOOOODIOODOOO

gooobooon
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Model offset: 0x24
Slave Select1 OO0 O0O0O0OO0DOOO

31 30 29 28 24 23 22 21 0

’WJR,I L | Size |OLtHA| Clock Ratio ‘

’ Field Name ‘ Range ‘ Description ‘
Clock Ratio 21:0 oo0ooDoooOdoooDoooooooodoooooooooDooogd

000 x20SPI00000O0O0OOOOOOOOOOOoOOOOOOO
0022 x2000000000000 o0

HA, OL 23:22 | SPIOO0O0DOOOOOOOOO
0x0 OO0OO0OO0OO0OO0DbOOO0OOOoOOobOoOobOOobOoooboona

Ox1 O00OO0O0OO0OO0OOOO0OCOOO0OOO0OOObOObOOboOoOd
0x2 0O0OO0O0OO0OO0ODOOOO0OODOO0OOOOOODbOObObOOnDO
0x3 ODOO00OOO0DOOO0bOOoO0bOoOobooboOoboobo

Size 28:24 OO0000OoO00oOooOooooO +1bit000000O

LSB (L) 29 1000000 LSBOOOOOoOOOoOoOooOooOoOoo MSBOODOOO
go

Read Enable (R.) 30 od00poDOoOoOoO00o0oOoDoOooOOoOoUoOoDOD FIFOOODDOOOO
1l0000o00obooooboobooobooono

Write Enable (W.) 31 oO0O00oOoOoOoODo FIFOODODOOCOOOOOOOODOIODOODOOO

obooooooo
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Mode2 offset: 0x28
Slave Select2 0000000 OO

31 30 29 28 24 23 22 21 0

’WJR,I L | Size |OLtHA| Clock Ratio ‘

’ Field Name ‘ Range ‘ Description ‘
Clock Ratio 21:0 oo0ooDoooOdoooDoooooooodoooooooooDooogd

000 x20SPI00000O0O0OOOOOOOOOOOoOOOOOOO
0022 x2000000000000 o0

HA, OL 23:22 | SPIOO0O0DOOOOOOOOO
0x0 OO0OO0OO0OO0OO0DbOOO0OOOoOOobOoOobOOobOoooboona

Ox1 O00OO0O0OO0OO0OOOO0OCOOO0OOO0OOObOObOOboOoOd
0x2 0O0OO0O0OO0OO0ODOOOO0OODOO0OOOOOODbOObObOOnDO
0x3 ODOO00OOO0DOOO0bOOoO0bOoOobooboOoboobo

Size 28:24 OO0000OoO00oOooOooooO +1bit000000O

LSB (L) 29 1000000 LSBOOOOOoOOOoOoOooOooOoOoo MSBOODOOO
go

Read Enable (R.) 30 od00poDOoOoOoO00o0oOoDoOooOOoOoUoOoDOD FIFOOODDOOOO
1l0000o00obooooboobooobooono

Write Enable (W.) 31 oO0O00oOoOoOoODo FIFOODODOOCOOOOOOOODOIODOODOOO

obooooooo
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Mode3 offset: 0x2c
Slave Select3 000000000

31 30 29 28 24 23 22 21 0

’WJR,I L | Size |OLtHA| Clock Ratio ‘

’ Field Name ‘ Range ‘ Description ‘
Clock Ratio 21:0 oo0ooDoooOdoooDoooooooodoooooooooDooogd

000 x20SPI00000O0O0OOOOOOOOOOOoOOOOOOO
0022 x2000000000000 o0

HA, OL 23:22 | SPIOO0O0DOOOOOOOOO
0x0 OO0OO0OO0OO0OO0DbOOO0OOOoOOobOoOobOOobOoooboona

Ox1 O00OO0O0OO0OO0OOOO0OCOOO0OOO0OOObOObOOboOoOd
0x2 0O0OO0O0OO0OO0ODOOOO0OODOO0OOOOOODbOObObOOnDO
0x3 ODOO00OOO0DOOO0bOOoO0bOoOobooboOoboobo

Size 28:24 OO0000OoO00oOooOooooO +1bit000000O

LSB (L) 29 1000000 LSBOOOOOoOOOoOoOooOooOoOoo MSBOODOOO
go

Read Enable (R.) 30 od00poDOoOoOoO00o0oOoDoOooOOoOoUoOoDOD FIFOOODDOOOO
1l0000o00obooooboobooobooono

Write Enable (W.) 31 oO0O00oOoOoOoODo FIFOODODOOCOOOOOOOODOIODOODOOO

obooooooo

Configuration offset: 0x30 (Read Only)
31 210
’ Reserved | FS ‘
’ Field Name ‘ Range ‘ Description ‘
FIFO Size (FS) 1:0 FIFOOOOOODOOO
0x1 : 8 Entry
0x2 : 16 Entry
0x3 : 32 Entry
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25.3 Operation

O SPI Unit D 400 Slave Select 0O O OO Slave DO 0000000 DOOO0OO0OOOOODODODOOOO
Slave 0 Mode OO OO ODOOO

OSPIUnitO Slave 000000000 0DO000D0OO0O0DOOO Slaved000O0OO0ODOOOOOO101
gdobooooouoooood

25.3.1 Manual Mode

10 10000000000Slave Control OO OO Auto bitO 00 DOOO0OODOOO Slave O Slave
Control 0 00 00O Slave Select_bit 0 OO0 OO0

000000000000 Slaved ModeOOOOO WobitO 00000O0D0O00O00O0O FIFOOOOO
Odo0o0o0o0o0o00o0ooooOoooooooooodg

000000000000 Slaved ModeOOOODO R_bitO OOODOOFIFOOODOODOOODOODOO
J00d0D00o0Oo0000ddSlave0 00000000000 DODODOOO FIFOOODOOOOOO

SPIO000O00ODOODO0OOODOO0 Slaved ModeODOOODO W_bitO R.obitODOO 00000
Odooooooogoooooo

25.3.2 Auto Mode

Auto ModeO Slave 00D 0000000000000 DODOODOOSlave Control 000 OO Auto bit
0100000000 Auto ModeOOODOODOOOODOODOOO Slave O Slave Control 0 0O O 0O O Slave
Select_bit 0O OOOO

OSlave00000000O0DO0O Slaved ModeOOODOOODOOOODOOOOOOModedODDODO R bit
OgoOoO0Ow_bhitO 1000000000

Auto Mode O 0 O SPI Unit O Slave Control 0 0 0 0O O Slave Select_ bit 0 0000000 Slave0 OO
0000 (00)000000000000000000000 Slave0 000000000 OOOO Interval
0000000000000 Doooo0o000ooooDoooog Slaved00D0DOD0DOOO0OOOODOO
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Parallel I/0O Unit

26.1 Outline

Parallel I/O Unit O 8 bit 00O O0OOOOOO

26.2 Interface

26.2.1 Address Format

Parallel I/O Unit 00000000000 0xffffc000 OO0 O O Parallel I/O Unit 000D OO0O00OO0O
oooooooooo

Offset ‘

’ Field Name ‘ Range ‘ Description ‘
| Offset I EEEEEEEEEEEE |

26.2.2 Control Register

Parallel /O Unit 00 000000000000 Offset 000000 Offset D000 DO0OOOODOODOO
oooooobooooogon



618 0O 260  Parallel I/O Unit

Data offset: 0x00
31 8 7 0
’ Reserved Data ‘
’ Field Name ‘ Range ‘ Description ‘
Data 7:0 bitOOOOO0OO0O0OO0O00OO0O0OO00OO00O0O0OOO0OOO0ORitOOAOd

gbooooOobooooboobooooboooboooon

Direction offset: 0x04
31 8 7 0
’ Reserved Direction ‘
’ Field Name ‘ Range ‘ Description ‘
| Direction EIEEEEEEE EEEEEEEEEE |
Interrupt Enable offset: 0x08
31 8 7 0
’ Reserved Interrupt Enable ‘
’ Field Name ‘ Range ‘ Description ‘
Interrupt Enable 7:0 10000Data0 000000000 DOODOODOODODODODOOOO

00000000000 Interrupt Upedge O O O O OInterrupt Downedge
oooooooooo
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Interrupt Sense offset: 0x0c
31 8 7 0
’ Reserved Interrupt Sense ‘
’ Field Name ‘ Range ‘ Description ‘
Interrupt Sense 7:0 OdoooooooooooobhtO1ooooooooooooooa

100000000000 bbit0O0O0DOO00O00O

Interrupt Upedge offset: 0x10
31 8 7 0
’ Reserved Interrupt Upedge ‘
’ Field Name ‘ Range ‘ Description ‘
| Interrupt Upedge | 7:0 | 1000000000001000000000000000000 |
Interrupt Downedge offset: 0x14
31 8 7 0
’ Reserved Interrupt Downedge ‘
’ Field Name ‘ Range ‘ Description ‘

| Interrupt Downedge | 720 | 100000000 1000000000000000000000 |
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Configuration offset: 0x18 (Read Only)
31 2 10
’ Reserved | BW ‘
’ Field Name ‘ Range ‘ Description ‘
Bit Width (BW) 1:0 Parallel I/O O Bit Width O O OO

Ox1: 8 Bit 0x2: 16 Bit 0x3: 32 Bit

26.3 Operation

Parallel /00 8bit 000D 00Obit000OO0O00O0O0OO0UOO0OO0O0OO0O0ODOOOODOO Direction d O
googooo

O000O0OParallel/O0000000000O00O0I/O0000000 Data0O00OO0O0OOOOO
O000O0000ODatadOO0OOOO I/O00OOOOOODO

OhitOOODOOOO0O0000O0ODODOO0O00000O0ODOO000000DOO0000000ODOOInterrupt
Enable 00O O0OO00OC bitOO 1000000000000D0COO0ODODOO0OO Interrupt Upedge O
0000 Interrupt Downedge D OO 000000 bitd0 1000000000 10000000D0O00O0OO
gboooboooooobooog



621

HpEgugn

271 OO0OOoOoogd

000000000000000000000000D0000x000000000 00 BE_[3], 0x00000001 000
BE_[2], 0x00000002 O O O BE_[1], 0x00000003 000 BE_[0]DOOOBMREQOOOOOOOOOOOOO
0000000000000 0000000000000000DO0O00000000OD000000O0BMREQ
== 11: 1Word, BMREQ == 10: 2Word, BMREQ == 01: 4Word, BMREQ == 00: 8Word0 BMACK_OI
Oo000o0o0o0o0O0O0O0O0OOOOOOOOOO0

o0o0o00o0o000000000

e LYWW UL

ADDR X TiLE L X

BREQ. || [ADDREEEAS lclk LLESIHS

GRANT _ |

AS_ GRANT_AGE~7- 380D [ ADDRBEEAND fclk BlEsHaN |

RW_ WS_EHTETITHE

BNREQ_ XUs_ & mesmE htam XX

DATA XX X X X X XX
BE_  READ BHIXMm B0k

READY_ AS_H B 1clk Ll #1143 D T 1
BMACK _ X X

0 27.1: Read
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v U U WU UUWL L LT

ADDR X T X
BREQ. || ADDREEAS lclk LLESHIFS
GRANT_ |
AS_ GRANT_ At~ f-oEab| | ADDR BEEM B Tolk LLEBIFED] |
RW_ [4AS_ & mEEsAVE h LU
BMREQ_ XAAS_ & @B AVE LA XX
DATA AS_ & BB T H DX XXX X X
B, @EIZHigh AS_ EEBSTHADNBE. TDATA DY) Y H L EBE. P TELT
READY_ BE_ AN (AS_ 5 ?) Telk LLE B BD) | |
BMACK_ X X
0 27.2: Write

ADDR X

BREQ_ [ [
GRANT_ [ [

AS_ |
BERR_ AS_ O Tolk LRI RE] |
0s. |GRANT. £ > T 322D AR EZDEEFI—F

READY _ BERR_ & EIFFIZ. burst b TH 1 %r:'lf] |

0 27.3: Error
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27.2 EXT_0(ROM)

EXT_0(ROM) O 8bit, 16bit 100000000000 0Obe[0], be[l] 00 00000000000000
be[0] O LSBO

27.3 000000 O0OOODOOOOOO
cs_0 0x00000000(ROM 0 )

cs_1 0x20000000(FlashIF, REGFILE, LED)

cs_2 0x21000000

cs_3 0x22000000

cs_4 0x23000000(FlashIF O OO OO O0O)

O0DOcstoggle 00O O0O0Ocs 00 cs 1000000000 OautoreadyJ0DOOODOO cs.000O0cs-10
ooooboooboobosobobobobboobooboooboooobo

274 0O00000000O0O0OOOOO
cs_0 0x00000000(ROM 0 00)

cs_1 0x20000000(FlashIF)

cs_2 0x21000000(SiP FPGA)

cs_3 0x22000000(Board FPGA)

cs_4 0x23000000(REGFILE, LED)

O0O0OcstoggleUOOO0OOces 00 cs 1000000000 Oautoready 0O0OO0ODOO cs.0O000O
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Real Time Clock Unit

28.1 Outline

Real Time Clock Unit 00 OO OOOOOOOOOOOOOOOOOOOO0O0OOOOOOOOOOOO
000000000 1000000000000 0000000O0U0O000O00 (Do 200)00000Oo
oooooooobooboooboobboooboooboooooooobooobooboooboboooobobog
oooooooogo

oo l00ob00oboobooboobooooono

OO00000D000 rteckOO00O0DO0ODODOO0OOO0OO 32768kHz0000000000 100000
OO00000000DDO0OO0 Clock Compare 000000 ODOOOOODOOOODOOOOO

D000 rtcchold O0O00000000O0O0ODODODOOOOOODODDODOOOODOOODOOOOODDOO
0000000000000 0000000000000000000000000 Real Time Clock Unit
obooooOobobooobobooobooboooooboobooboobobooonog
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28.2 Interface

28.2.1 Address Map

Second

offset: 0x00
31 0
’ Reserved Second ‘
’Field Name ‘Range ‘ Description ‘
Update (U) 7 O00o0oDooOoO0oOoDooOooooDoooOool10oo00oooooog
doooooooboobbooooooo
Second 6:0 OO000o00ooOoooo BCDOOOOODOO
Minute offset: 0x04
31 0
’ Reserved Minute ‘
’Field Name ‘Range ‘ Description ‘
Update (U) 7 gooooooooobbboooooooboi1ooooooooog
ooooooooopooooDooog
Minute 6:0 doo0doooooono BCDOODODOOd
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Hour offset: 0x08
31 8 7 6 5 0
’ Reserved |U| 0 l Hour ‘
’ Field Name ‘ Range ‘ Description ‘
Update (U) 7 goooooooooboobodooooobo1gooooooooog
ooooooooopoooooDoooag
Hour 5:0 OO00o0oooooooo BCDOOOOODOO
Week offset: 0x0c
31 8 7 6 0
’ Reserved I U I Week ‘
’ Field Name ‘ Range ‘ Description ‘
Update (U) 7 oo0ooooo0oooooooooDooodol1ocoggooooog
oo0oooooooooooooog
Week 6:0 OO000oooooooOooDo0ooooooooenoooooOOd
oo
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Day offset: 0x10
31 8 7 6 5 0
’ Reserved |U| 0 l Day ‘
’ Field Name ‘ Range ‘ Description ‘
Update (U) 7 goooooooooboobodooooobo1gooooooooog
ooooooooopoooooDoooag
Day 5:0 OO00o0oooooooo BCDOOOOODOO
Month offset: 0x14
31 8 7 6 5 4 0
| Reserved [ul 00 |  Month |
’ Field Name ‘ Range ‘ Description ‘
Update (U) 7 oo0ooooo0oooooooooDooodol1ocoggooooog
oo0oooooooooooooog
Month 4:0 OO000oooOoooo BCDOOOOODOO
Year offset: 0x18
31 8 7 0
’ Reserved Year ‘
’ Field Name ‘ Range ‘ Description ‘

]Year \7:0 ‘DDDQDDDDDDDDDDDDBCDDDDDDDD \
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Second Alarm offset: 0x20
31 8 7 6 0
’ Reserved |D| Second ‘
’ Field Name ‘ Range ‘ Description ‘
Don’t Care (D) 7 10000000000000000O0O000000000 Second O O

goooooooouooobobooobooooooooooon

Second 6:0 0000000000000 0 BCODODOOOoOoOoOod

Minute Alarm

offset: 0x24
31 8 7 6 0
’ Reserved |D| Minute ‘
’Field Name ‘Range ‘ Description ‘
Don’tCare(D) 7 1000000000000000000000O00O000 O MinuteIl O
0d0dooooOo00o0o0ooooOoooooooooooOoo
Minute 6:0 0d00doooo0oo0o0oooooo BCDOOOOOOO

Hour Alarm

offset: 0x28

31

8 7 6 5 0
’ Reserved IDI 0 I Hour ‘
’ Field Name ‘ Range ‘ Description ‘
Don’t Care (D) 7 10000000000 000D000000000DO000OHourod
OO0000o000o0ooooooooooooooooooog
Hour 5:0 OO00o0oooooooooOo BCDOOOOOOO
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Week Alarm offset: 0x2c
31 8 7 6 0
’ Reserved | D | Week ‘
’ Field Name ‘ Range ‘ Description ‘
Don’t Care (D) 7 100000000000 00000O00D000D00O000OWeekO O
goooooooOoOoOOOOOOODOOOOOOOOOOOO
Week 6:0 goooooobobbbbiooobbbbobbbouooououoooo
ooooo
Day Alarm offset: 0x30
31 8 7 6 5 0
’ Reserved IDI 0 I Day ‘
’FieldName

‘ Range ‘ Description ‘

Don’t Care (D) 7 1000000000000 00000000Dbo00DODayDO
obooooobooooboobooooboooooobon
Day 5:0 ocoooooooooboooo BCDOOOOOOO
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Month Alarm offset: 0x34
31 8 7 6 5 4 0
’ Reserved ID | 00 | Month ‘
’ Field Name ‘ Range ‘ Description ‘
Don’t Care (D) 7 100000000000000000000000000MonthO0O
gooooooootuooobooobooooooooooon
Month 4:0 dodOooOoOo0O0O0o0ooooo BCDOOOOOOO
Time offset: 0x38 (Read Only)
31 24 23 16 15 8 7 0
’ Reserved | Hour | Minute | Second ‘
’ Field Name ‘ Range ‘ Description ‘
Hour 23:16 Hour OO OOOOOO
Minute 15:8 MinwteOOOQOOOOO
Second 7:0 Second DO0OOOOO0O
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Date offset: 0x3c (Read Only)
31 24 23 16 15 8 7 0
’ Week | Year | Month | Day ‘
’ Field Name ‘ Range ‘ Description ‘

Week 31:24 Week DO DOOOOOO

Year 23:16 Year DOOOOQOOO

Month 15:8 Month OO OOODOOO

Day 7:0 DayOQGQoQooonoo

Mode offset: 0x40
31 5 4 3 2 10
’ Reserved ITMPTITEIAF{EN‘
’ Field Name ‘ Range ‘ Description ‘

Test Mode (TM) 4 goooobbobbbboood

Periodic Timer (PT) | 3 1000000 Periodic Timer0 00000 OO One Shot Timer 00O
RN

Timer Enable (TE) 2 100000000000000000000O Expire 00000 One
Shot Timer 0000000 O0O0C0OOOOOO

Alarm Enable (AE) 1 lbooboobooboobboobuooboobobooobooba
oooooooboooo

Enable (EN) 0 10000000 Real Time Clock 000000
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Sense offset: 0x44
31 2 10
’ Reserved ITIlAI‘
’ Field Name ‘ Range ‘ Description ‘
Timer Interrupt (TI) | 1 goodoooboooooboool1boooooooloooooog
oooooooooo
Alarm Interrupt (AI) | 0 oo00ooo0d0obOooooooOoOol1goooooooi1ooooog
ooooooooooo
Timer Compare offset: 0x48
31 0
’ Timer Compare ‘
’ Field Name ‘ Range ‘ Description ‘
| Timer Compare B EEEEEEEEEEEEEEEEEEE |
Timer Count offset: Ox4c (Read Only)
31 0
’ Timer Count ‘
’ Field Name ‘ Range ‘ Description ‘
Timer Count 31:0 0000000000000 D00D00 Timer SetupO0O0O0O0OO0OOOO

googooon
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Clock Compare

offset: 0x50

31

Clock Compare ‘

’ Field Name

‘ Range ‘ Description ‘

Clock Compare

31:0

ODoOO00O0OO000DO000O00C00OObODO00O000DOOO0Clock Count
gbogbgobooboobuoboobogol1iboobobooboon

Clock Count

offset: 0x54 (Read Only)

31

Clock Count ‘

] Field Name

‘ Range ‘ Description ‘

Clock Count

31:0

gobooboobooboobbliboobooboobboooobad
O Clock Compare DO O OOOCOOODO100000000000O0O
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29.1 OO

Trace Buffer 10 00000000000 000000000O0O0O0O0OOOOOO

29.2 0O0OO0OOOOO
Trace Buffer 0 0000000000 0x10000000 0000

0x1000_.0000~0x1000.00FF : O0O0O0OO0O0O0O
0x1004_0000~0x1004_FFFF : Trace PC Buffer 0O

293 0O0O0OOOOOO

Trace PC Control offset: 0x20
0000000000000

31

10

’ Reserved

[

’ Field Name ‘ Range ‘ Description

|

| Enable (E) IE | 00000 100000000000000000000000000 |
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Trace Register Control offset: 0x40, 0x44
000000000000000

31 4 3 10

’ Reserved | TH IE‘

’ Field Name ‘ Range ‘ Description ‘
Thread (TH) 3:1 OO0000ooO00oooooUoooooooooooooooooo
Enable (E) 0 00000 10000000Doo00oooooooooooooo
Trace Exception Control offset: 0x60, 0x64

gbooobooaobooabooo

31 4 3 1 0
’ Reserved | TH IE‘
’ Field Name ‘ Range ‘ Description ‘
Thread (TH) 3:1 0d0oooooOo0o0ooooooooooooooooooa
Enable(E) 0 go0ooo0100b000o0ooooooooboooooooooon
Trace Buffer Initialize offset: 0x80

obooooOobooooobo

31 0

’ Initialize ‘

’ Field Name ‘ Range ‘ Description ‘
| Initialize IE |00O0D0DO00D000D00000000000000000000 |
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29.4 Trace PC Buffer O [

0000000000000000000000000

Trace PC Buffer 0 offset: 0x0

31 16 15 14 13 9 8 7 32 0
| CNT | ofWE FPR.ADDR ¢WE GPRADDR | TH |
’ Field Name ‘ Range ‘ Description ‘
Counter (CNT) 31:16 |O00OOOO

FPR  Write En- | 14 00000000000000000000000000000000
able(FWE) 0000000000000000000000000

FPR Ad- | 139 |000D0O0000O0O0OOCCOO0O0O000O0O0O0OCOOO0000000
dress(FPR_ADDR) 000000000000000000000000000

GPR  Write En- | 8 00000000000000000000000000000000
able(GWE) 0000000000000000000

GPR Ad- | 7:3 00000000000000000000000000000000
dress(GPR_ADDR) 000000000000000000000

Thread(TH) 2:0 0000000000000000000000000000

Trace PC Buffer 1 offset: 0x4

31

Program Counter ‘

’ Field Name

‘ Range ‘ Description

’ Program Counter

| 31:0

\DDDDDDDDDDDDDDDDDDDDDDD \
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Trace PC Buffer 2

offset: 0x8

31

Register Write Data 0 ‘

’ Field Name

‘ Range ‘ Description ‘

Register Write Data
0

31:0

oboobOooooboboooboooooboooboboooboooo
ooboooboboooboooobooboboooboboboooobon 3200
gbooobooboobboboobobooooboobooobooboooa
goooooooo

Trace PC Buffer 3

offset: 0xC

31

Register Write Data 1 ‘

’ Field Name

‘ Range ‘ Description ‘

Register Write Data
1

31:0

gboobOoooobooboooobooobobooboooog 32
oboobooooboobooooobooooboboooboooog
ooooooooooooo
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Revision Date Description

O10 20100 50 240 ooooo

020 20100 70 240 PINOOOOOO

030 20130 60 210 Trace Buffer 000000

040 20140 50 120 Responsive Link 0 TRC O O O OSPIO slave control O auto O O
00000 Trace Buffer 0 Trace PC Buffer 00 0 OO0 OO0O0O
oo

050 20140 100 140 Responsive Link D000 0D000DO0O0OOO0OOOODOOOO
gogospPl0O0OO00O0OOO0ODODODOOOOOOO

ooe6d 20140 100 210 IPCOOO0DOOO0DODO Responsive Link OO O0O00O0O0O0O0OO
gdodoooboooboboooooooooooooooa
0000o0o0oooooooooooooooooooooon
00000DbO0o0oU0oo0ooooooooOoooSbRAM OO
00000000000 0O0OUART O Line Control Register 0 O
oo

or74d 20150 70 70 Responsive Link 0 Model 000D OOEXT RL.CLKOODO
00000O00O0o00o0o0oO0/oo0oooooooooooo
0ddooo0ooOoooooooooOooooOouoDooOoooDo

080 20150 110 100 0do00d0D00o0o0oooDoU0oooooooooooooon

ugbooboooogooo
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