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Pin Assignment

10270 VEBED—E%Z D FIZRT.

*£21: YU AR

Pin | Bump Pin Name Master Cell Level Dir. Description Termination Polarity
0 AC22 PVSS2DGZ_b00 PVSS2DGZ - - VSSIO - -
1 AA20 pci_clk PCI66SDGZ | LVTTL Input PCI Clock - -

2 AC21 PVDD2DGZ_b00 | PVDD2DGZ 3.3V - VDDIO - -

3 Y19 pci_rst_ PCI66SDGZ LVTTL Input PCI Reset - Active Low
4 W18 pci-idsel PCI66SDGZ LVTTL Input Init Dev Sel - -

5 V17 pciframe_ PCI66SDGZ | LVTTL | In/Out | Transaction Frame - Active Low
6 AB20 PVSS2DGZ_b01 PVSS2DGZ - - VSSIO - -

7 u17 pci-irdy- PCI66SDGZ | LVTTL | In/Out Initiator Ready - Active Low
8 AC20 pci-trdy- PCI66SDGZ | LVTTL | In/Out Target Ready - Active Low
9 AA19 pci-stop- PCI66SDGZ | LVTTL | In/Out Stop Output - Active Low
10 T16 pci_devsel_ PCI66SDGZ | LVTTL | In/Out Device Select - Active Low
11 Y18 PVDD2DGZ_b01 | PVDD2DGZ 3.3V - VDDIO - -

12 W17 pci_ad31 PCI66SDGZ | LVTTL | In/Out A/D Bus 31 - -

13 AB19 pci_ad30 PCI66SDGZ | LVTTL | In/Out A/D Bus 30 - -

14 AC19 pci_ad29 PCI66SDGZ | LVTTL | In/Out A/D Bus 29 - -

15 U16 pci-ad28 PCI66SDGZ | LVTTL | In/Out A/D Bus 28 - -

16 AA18 PVSS2DGZ_b02 PVSS2DGZ - - VSSIO - -

17 Y17 pci_ad27 PCI66SDGZ LVTTL | In/Out A/D Bus 27 - -

18 V16 pci-ad26 PCI66SDGZ | LVTTL | In/Out A/D Bus 26 - -

19 ABI18 pci-ad25 PCI66SDGZ LVTTL | In/Out A/D Bus 25 - -

20 W16 pci-ad24 PCI66SDGZ LVTTL | In/Out A/D Bus 24 - -

21 AC18 PVDD2DGZ_b02 | PVDD2DGZ 3.3V - VDDIO - -

22 T15 pci_ad23 PCI66SDGZ | LVTTL | In/Out A/D Bus 23 - -

23 AA17 pci_ad22 PCI66SDGZ | LVTTL | In/Out A/D Bus 22 - -

24 U15 pci_ad21 PCI66SDGZ | LVTTL | In/Out A/D Bus 21 - -

25 Y16 pci_ad20 PCI66SDGZ | LVTTL | In/Out A/D Bus 20 - -

26 AB17 PVSS2DGZ_b03 PVSS2DGZ - - VSSIO - -

27 AC17 pci-ad19 PCI66SDGZ | LVTTL | In/Out A/D Bus 19 - -

28 V15 pci-adl8 PCI66SDGZ | LVTTL | In/Out A/D Bus 18 - -

29 AA16 PVSS1DGZ_b00 PVSS1DGZ - - VSS - -




B 2%  Pin Assignment

Pin | Bump Pin Name Master Cell Level Dir. Description Termination Polarity
30 W15 pci—adl7 PCI66SDGZ LVTTL | In/Out A/D Bus 17 - -
31 T14 pci-ad16 PCI66SDGZ LVTTL | In/Out A/D Bus 16 - -
32 AB16 PVDD1DGZ_b00 PVDDIDGZ 1.0V - VDD - -
33 AC16 pci-adl5 PCI66SDGZ LVTTL | In/Out A/D Bus 15 - -
34 Y15 pci-ad14 PCI66SDGZ LVTTL | In/Out A/D Bus 14 - -
35 AA15 PVSS1DGZ_b01 PVSS1DGZ - - VSS - -
36 Ul4 pci_adl3 PCI66SDGZ LVTTL | In/Out A/D Bus 13 - -
37 V14 pci_adl2 PCI66SDGZ LVTTL | In/Out A/D Bus 12 - -
38 AB15 PVDD1DGZ_b01 PVDD1DGZ 1.0V - VDD - -
39 AC15 pci_adll PCI66SDGZ LVTTL | In/Out A/D Bus 11 - -
40 T13 pci_ad10 PCI66SDGZ LVTTL | In/Out A/D Bus 10 - -
41 W14 PVSS1DGZ_b02 PVSS1DGZ - - VSS - -
42 Y14 pci-ad9 PCI66SDGZ LVTTL | In/Out A/D Bus 9 - -
43 AAl14 pci-ad8 PCI66SDGZ LVTTL | In/Out A/D Bus 8 - -
44 AB14 PVDD1DGZ_b02 PVDDIDGZ 1.0V - VDD - -
45 AC14 pci_ad7 PCI66SDGZ LVTTL | In/Out A/D Bus 7 - -
46 U13 pci_ad6 PCI66SDGZ LVTTL | In/Out A/D Bus 6 - -
47 V13 PCI66SDGZ_b03 PVSS1DGZ - - VSS - -
48 W13 pci_adb PCI66SDGZ LVTTL | In/Out A/D Bus 5 - -
49 Y13 pci_ad4 PCI66SDGZ LVTTL | In/Out A/D Bus 4 - -
50 AA13 PVDD2DGZ_b03 PVDD2DGZ 3.3V - VDDIO - -
51 AB13 pci-ad3 PCI66SDGZ LVTTL | In/Out A/D Bus 3 - -
52 AC13 pci-ad2 PCI66SDGZ LVTTL | In/Out A/D Bus 2 - -
53 V12 PVSS2DGZ_b04 PVSS2DGZ - - VSSIO - -
54 W12 pci-adl PCI66SDGZ LVTTL | In/Out A/D Bus 1 - -
55 Y12 PVSS1DGZ_b04 PVSS1DGZ - - VSS - -
56 AA12 pci_ad0 PCI66SDGZ LVTTL | In/Out A/D Bus 0 - -
57 AB12 PVDD1DGZ_b03 PVDD1DGZ 1.0V - VDD - -
58 AC12 pci_cbe3_ PCI66SDGZ LVTTL | In/Out C/B En Bus 3 - Active Low
59 U12 pci_cbe2_ PCI66SDGZ LVTTL | In/Out C/B En Bus 2 - Active Low
60 W11 PVSS1DGZ_b05 PVSS1DGZ - - VSS - -
61 Y11 pci_cbel_ PCI66SDGZ LVTTL | In/Out C/B En Bus 1 - Active Low
62 AA11 pci-cbe0_ PCI66SDGZ LVTTL | In/Out C/B En Bus 0 - Active Low
63 ABI11 PVSS1DGZ_b06 PVSS1DGZ - - VSS - -
64 AC11 pci-par PCI66SDGZ LVTTL | In/Out Parity - -
65 V11 PVDD2DGZ_b04 PVDD2DGZ 3.3V - VDDIO - -
66 Ul1 pci-perr_ PCI66SDGZ LVTTL | In/Out Parity Error - Active Low
67 T11 pci_serr PCI66SDGZ LVTTL | In/Out System Error - Active Low
68 AA10 PVSS2DGZ_b05 PVSS2DGZ - - VSSIO - -
69 AB10 pci_req- PCI66SDGZ LVTTL Input Master Request - Active Low
70 AC10 pci_gnt_ PCI66SDGZ LVTTL | Output Master Grant - Active Low
71 Y10 PVDD1DGZ_b04 PVDD1DGZ 1.0V - VDD - -
72 W10 pci-inta_ PCI66SDGZ LVTTL Input Interrupt A - Active Low
73 V10 PVSS1DGZ_b07 PVSS1DGZ - - VSS - -
74 AA9 pci-intb_ PCI66SDGZ LVTTL Input Interrupt B - Active Low
75 AB9 PVSS1DGZ_b08 PVSS1DGZ - - VSS - -
76 AC9 pci-intc_ PCI66SDGZ LVTTL Input Interrupt C - Active Low
7 Y9 PVDD1DGZ_b05 PVDD1DGZ 1.0V - VDD - -
78 W9 pci-intd_ PCI66SDGZ LVTTL Input Interrupt D - Active Low
79 V9 link_sdram_oe_ pnl_sstl_2classi SSTL2 Output Output Enable - Active Low
80 U10 link_sdram_dir pnl_sstl_2classi SSTL2 Output Direction - -
81 ACS8 link_sdram_addr04 | pnl_sstl2classi | SSTL2 | Output | SDRAM Address 4 - -
82 ABS8 link_sdram_addr03 | pnlsstl2classi | SSTL2 | Output | SDRAM Address 3 - -
83 AAS8 link_sdram_addr05 | pnlsstl2classi | SSTL2 | Output | SDRAM Address 5 - -
84 Y8 pnl_sstl_gcs_b00 pnl_sstl_gcs - - VSS - -
85 AB7 link_sdram_addr02 | pnlsstl2classi | SSTL2 | Output | SDRAM Address 2 - -
86 ACT7 pnl_sstl_ve_b00 pnl_sstl_vc 1.0V - VDD - -
87 W8 link_sdram_addr06 | pnl_sstl 2classi | SSTL2 | Output | SDRAM Address 6 - -
88 AAT pnl_sstl_go_b00 pnl_sstl_go - - VSSIO - -
89 U9 link_sdram_addrO1 | pnl_sstl2classi | SSTL2 | Output | SDRAM Address 1 - -
90 Y7 pnl_sstl_vq_b00 pnl_sstl_vq 2.5V - VDDIO - -
91 W17 link_sdram_addr07 | pnl_sstl_2classi | SSTL2 | Output | SDRAM Address 7 - -
92 AC6 pnl_sstl_gcs_b01 pnl_sstl_gcs - - VSS - -
93 AB6 link_sdram_addr00 | pnlsstl2classi | SSTL2 | Output | SDRAM Address 0 - -

10




Pin | Bump Pin Name Master Cell Level Dir. Description Termination Polarity
94 V8 link_sdram_addr0O8 | pnl_sstl 2classi | SSTL2 | Output SDRAM Address 8 - -
95 AA6 link_sdram_addr10 | pnl_sstl 2classi | SSTL2 | Output SDRAM Address 10 - -
96 V7 pnl_sstl_ve_b01 pnl_sstl_ve 1.0V - VDD - -
97 AC5 link_sdram_addr09 | pnl_sstl 2classi | SSTL2 | Output SDRAM Address 9 - -
98 Y6 link_sdram_bank1 pnlsstl 2classi | SSTL2 | Output | SDRAM Bank Address 1 - -
99 AB5 pnl_sstl_go_b01 pnl_sstl_go - - VSSIO - -
100 T10 link_sdram_addr1l | pnl_sstl 2classi | SSTL2 | Output SDRAM Address 11 - -
101 W6 pnl_sstl_vq_b01 pnl_sstl_vq 2.5V - VDDIO - -
102 AA5 link_sdram_bank0 | pnl_sstl 2classi | SSTL2 | Output | SDRAM Bank Address 0 - -
103 AC4 link_sdram_addr12 | pnl_sstl 2classi | SSTL2 | Output SDRAM Address 12 - -
104 U8 link_sdram_csl pnl_sstl 2classi | SSTL2 | Output SDRAM CS 1 - Active Low
105 AB4 link_sdram_cs0 pnl_sstl 2classi | SSTL2 | Output SDRAM CS0 - Active Low
106 V6 link_sdram_cke pnl_sstl 2classi | SSTL2 | Output SDRAM Clock Enable - -
107 Y5 link_sdram_ras pnl_sstl 2classi | SSTL2 | Output SDRAM RAS - Active Low
108 AC3 pnl_sstl_go_b02 pnl_sstl_go - - VSSIO - -
109 u7 link_sdram_cas pnl_sstl_2classi | SSTL2 | Output SDRAM CAS - Active Low
110 AA4 pnl_sstl_vq_b02 pnl_sstl_vq 2.5V - VDDIO - -
111 U6 link_sdram_we pnl_sstl_2classi | SSTL2 | Output SDRAM Write Enable - Active Low
112 AB3 pnl_sstl_gcs_b02 pnl_sstl_gcs - - VSS - -
113 AC2 link_sdram_dqm3 pnl_sstl 2classi | SSTL2 | Output SDRAM DQM 3 - -
114 W5 link_sdram_dqm1 pnl_sstl 2classi | SSTL2 | Output SDRAM DQM 2 - -
115 Y4 link_sdram_dqm?2 pnl_sstl 2classi | SSTL2 | Output SDRAM DQM 1 - -
116 T9 link_sdram_dqmO pnl_sstl 2classi | SSTL2 | Output SDRAM DQM 0 - -
117 AB2 link_sdram_clk pnl_sstl 2classi | SSTL2 | Output SDRAM Clock - -
118 AA3 pnl_sstl_go_r00 pnl_sstl_go - - VSSIO - -
119 AB1 link_sdram_clk_ pnl_sstl_2classi | SSTL2 | Output SDRAM Clock X - -
120 T8 sstl_vref pnl_sstl_vref - - SDRAM VREF - -
121 V5 link_sdram_dqs3 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQS 3 - -
122 AA2 pnl_sstl_vp_r00 pnl_sstl_vp 2.5V - VDDIO - -
123 AA1 link_sdram_dq31 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 31 - -
124 Y3 pnl_sstl_vc_r00 pnl_sstl_vc 1.0V - VDD - -
125 W4 link_sdram_dq30 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 30 - -
126 Y2 pnl_sstl_gcs_r00 pnl_sstl_gcs - - VSS - -
127 T7 link_sdram_dq29 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 29 - -
128 Ub link_sdram_dq28 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 28 - -
129 Y1 pnl_sstl_gcs_r01 pnl_sstl_gcs - - VSS - -
130 T6 link_sdram_dq27 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 27 - -
131 W3 link_sdram_dq26 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 26 - -
132 V4 pnl_sstl_ve_r01 pnl_sstl_ve 1.0V - VDD - -
133 W2 link_sdram_dq25 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 25 - -
134 R8 link_sdram_dq24 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 24 - -
135 W1 pnl_sstl_go_r01 pnl_sstl_go - - VSSIO - -
136 T5 link_sdram_dqs2 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQS 2 - -
137 V3 pnl_sstl_vq_r01 pnl_sstl_vq 2.5V - VDDIO - -
138 U4 link_sdram_dq23 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 23 - -
139 R6 link_sdram_dq22 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 22 - -
140 V2 pnl_sstl_gcs_r02 pnl_sstl_gcs - - VSS - -
141 V1 link_sdram_dq21 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 21 - -
142 R7 link_sdram_dq20 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 20 - -
143 U3 pnl_sstl_gcs_r03 pnl_sstl_gcs - - VSS - -
144 R5 link_sdram_dq19 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 19 - -
145 T4 link_sdram_dq18 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 18 - -
146 U2 pnl_sstl_vc_r02 pnl_sstl_vc 1.0V - VDD - -
147 U1l link_sdram_dql7 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 17 - -
148 P8 link_sdram_dq16 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 16 - -
149 pP7 pnl_sstl_go_r02 pnl_sstl_go - - VSSIO - -
150 P6 link_sdram_dqgs1 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQS 1 - -
151 T3 pnl_sstl_vq_r02 pnl_sstl_vq 2.5V - VDDIO - -
152 T2 link_sdram_dql5 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 15 - -
153 T1 link_sdram_dq14 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 14 - -
154 R4 pnl_sstl_gcs_r04 pnl_sstl_gcs - - VSS - -
155 N8 link_sdram_dq13 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 13 - -
156 P5 link_sdram_dq12 pnl_sstl 2classi | SSTL2 | In/Out SDRAM DQ 12 - -
157 R3 pnl_sstl_ve_r03 pnl_sstl_ve 1.0V - VDD - -
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158 R2 link_sdram_dq11 pnl_sstl_2classi SSTL2 | In/Out SDRAM DQ 11 - -
159 R1 link_sdram_dq10 pnl_sstl_2classi SSTL2 | In/Out SDRAM DQ 10 - -
160 N7 pnl_sstl_gcs_r05 pnl_sstl_gcs - - VSS - -
161 N6 link_sdram_dq9 pnl_sstl_2classi SSTL2 | In/Out SDRAM DQ 9 - -
162 P4 link_sdram_dq8 pnl_sstl_2classi SSTL2 | In/Out SDRAM DQ 8 - -
163 P3 pnl_sstl_go_r03 pnl_sstl_go - - VSSIO - -
164 P2 link_sdram_dqs0 pnl_sstl_2classi SSTL2 | In/Out SDRAM DQS 0 - -
165 P1 pnl_sstl_vq_r03 pnl_sstl_vq 2.5V - VDDIO - -
166 M7 link_sdram_dq7 pnl_sstl_2classi SSTL2 | In/Out SDRAM DQ 7 - -
167 N5 link_sdram_dqg6 pnl_sstl_2classi SSTL2 | In/Out SDRAM DQ 6 - -
168 N4 pnl_sstl_vce_r04 pnl_sstl_vc 1.0V - VDD - -
169 N3 link_sdram_dg5 pnl_sstl_2classi SSTL2 | In/Out SDRAM DQ 5 - -
170 N2 link_sdram_dq4 pnl_sstl_2classi SSTL2 | In/Out SDRAM DQ 4 - -
171 N1 pnl_sstl_gcs_r06 pnl_sstl_gcs - - VSS - -
172 M6 link_sdram_dq3 pnl_sstl_2classi SSTL2 | In/Out SDRAM DQ 3 - -
173 M5 link_sdram_dq2 pnl_sstl_2classi SSTL2 | In/Out SDRAM DQ 2 - -
174 M4 pnl_sstl_vq_r04 pnl_sstl_vq 2.5V - VDDIO - -
175 M3 link_sdram_dq1l pnl_sstl_2classi SSTL2 | In/Out SDRAM DQ 1 - -
176 M2 link_sdram_dq0 pnl_sstl_2classi SSTL2 | In/Out SDRAM DQ 0 - -
177 M1 pnl_sstl_go_r04 pnl_sstl_go - - VSSIO - -
178 L4 lvds_vref pnl_vref_lvds - - LVDS VREF - -
179 L3 pnl_vc_lvds_r00 pnl_vc_lvds 3.3V - VDD - -
180 L5 link_data_s_out1_p pnl_lvds85_out_gcs LVDS | Output Data Link OutP - -
181 L2 pnl_lvds85_out_gcs_r00 | pnl-lvds85_out_gcs - - VSS - -
182 L6 link_data_s_out1l_n pnl_lvds85_out_gcs LVDS | Output Data Link OutN - -
183 L1 pnl_go_lvds_r00 pnl_go_lvds - - VSSIO - -
184 K5 link_data_s_out2_p pnl_lvds85_out_vop LVDS Output Data Link OutP - -
185 K4 pnl_lvds85_out_vop_r00 | pnl_lvds85_out_vop 2.5V - VDDIO - -
186 K6 link_data_s_out2_n pnl_lvds85_out_vop LVDS Output Data Link OutN - -
187 K3 pnl_ges_lvds_r00 pnl_ges_lvds - - VSS - -
188 K1 link_data_s_inl_p pnl_lvds85_se_in LVDS Input Data Link In P - -
189 K2 link_data_s_inl_n pnl_lvds85_se_in LVDS Input Data Link In N - -
190 J3 link_data_s_out3_p pnl_lvds85_out_vc LVDS | Output Data Link OutP - -
191 J2 pnl_lvds85_out_ve_r00 pnl_lvds85_out_vc 3.3V - VDD - -
192 J4 link_data_s_out3_n pnl_lvds85_out_vc LVDS | Output Data Link OutN - -
193 J1 pnl_ges_lvds_r01 pnl_ges_lvds - - VSS - -
194 H3 link_data_s_out4_p pnl_lvds85_out_go LVDS Output Data Link OutP - -
195 H2 pnl_lvds85_out_go_r00 pnl_lvds85_out_go - - VSSIO - -
196 H4 link_data_s_out4_n pnl_lvds85_out_go LVDS Output Data Link OutN - -
197 H1 pnl_vop_lvds_r00 pnl_vop_lvds 2.5V - VDDIO - -
198 J5 link_data_s_in2_p pnl_lvds85_se_in LVDS Input Data Link In P - -
199 J6 link_data_s_in2_n pnl_lvds85_se_in LVDS Input Data Link In N - -
200 H5 pnl_ges_lvds_r02 pnl_ges_lvds - - VSS - -
201 G2 link_data_s_in3_p pnl_lvds85_se_in LVDS Input Data Link In P - -
202 G1 link_data_s_in3_n pnl_lvds85_se_in LVDS Input Data Link In N - -
203 G3 pnl_vc_lvds_r01 pnl_vc_lvds 3.3V - VDD - -
204 G4 link_data_s_in4_p pnl_lvds85_se_in LVDS Input Data Link In P - -
205 G5 link_data_s_in4_n pnl_lvds85_se_in LVDS Input Data Link In N - -
206 H6 pnl_ges_lvds_r03 pnl_ges_lvds - - VSS - -
207 F1 link_event_s_in4_p pnl_lvds85_se_in LVDS Input Event Link In P - -
208 F2 link_event_s_in4_n pnl_lvds85_se_in LVDS Input Event Link In N - -
209 F3 pnl_go_lvds_r01 pnl_go_lvds - - VSSIO - -
210 G6 link_event_s_out4_p pnldvds85_out_vop | LVDS | Output | Event Link Out P - -
211 F4 pnl_lvds85_out_vop_r01 | pnl_lvds85_out_vop 2.5V - VDDIO - -
212 F6 link_event_s_out4_n pnldvds85_out_vop | LVDS | Output | Event Link Out N - -
213 E1l link_event_s_in3_p pnl_lvds85_se_in LVDS Input Event Link In P - -
214 E2 link_event_s_in3_n pnl_lvds85_se_in LVDS Input Event Link In N - -
215 E3 pnl_ges_lvds_r04 pnl_ges_lvds - - VSS - -
216 F5 link_event_s_in2_p pnl_lvds85_se_in LVDS Input Event Link In P - -
217 E5 link_event_s_in2_n pnl_lvds85_se_in LVDS Input Event Link In N - -
218 D3 link_event_s_out3_p pnl_lvds85_out_vc LVDS Output | Event Link Out P - -
219 D1 pnlvds85_out_ve_r01 pnl_lvds85_out_vc 3.3V - VDD - -
220 D2 link_event_s_out3_n pnl_lvds85_out_vc LVDS | Output | Event Link Out N - -
221 E4 pnl_ges_lvds_r05 pnl_ges_lvds - - VSS - -
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222 E6 link_event_s_out2_p pnl_lvds85_out_go LVDS Output | Event Link Out P - -
223 D4 pnl_lvds85_out_go_r01 pnl_lvds85_out_go - - VSSIO - -
224 D6 link_event_s_out2_n pnl_lvds85_out_go LVDS Output | Event Link Out N - -
225 C1 pnl_vop_lvds_r01 pnl_vop_lvds 2.5V - VDDIO - -
226 C2 link_event_s_inl_p pnl_lvds85_se_in LVDS Input Event Link In P - -
227 C3 link_event_s_inl_n pnl_lvds85_se_in LVDS Input Event Link In N - -
228 D5 pnl_vc_lvds_r02 pnl_vec_lvds 3.3V - VDD - -
229 C5 link_event_s_out1_p pnl_lvds85_out_gcs LVDS Output | Event Link Out P - -
230 B1 pnl_lvds85_out_gcs_rO01 | pnl_lvds85_out_gcs - - VSS - -
231 C4 link_event_s_out1_n pnl_lvds85_out_gcs LVDS Output | Event Link Out N - -
232 B2 uart_stx_pad1 pnl_tf04itOnn2 LVTTL | Output UART CH1 TxD - -
233 L7 uart_srx_padl pnl_it2nn2 LVTTL | Output UART CH1 RxD - -
234 L8 uart_dtr_pad0 pnl_tf04itOnn2 LVTTL Input UART CHO DSR - -
235 B3 uart_rts_pad0 pnl_tf04itOnn2 LVTTL | Output UART CHO RTS - -
236 A2 pnl_ve_t00 pnl_vc 1.0V - VDD - -
237 K7 uart_stx_pad0 pnl_tf04itOnn2 LVTTL | Output UART CHO TxD - -
238 K8 uart_dcd_padO pnl_it2nn2 LVTTL Input UAR CHOT DCD - -
239 B4 pnl_gcs_t00 pnl_gcs - - VSS - -
240 J7 uart_ri_pad0 pnl_it2nn2 LVTTL Input UART CHO RI - -
241 H7 uart_dsr_pad0 pnl_it2nn2 LVTTL Input UART CHO DSR - -
242 A3 uart_srx_pad0 pnl_it2nn2 LVTTL Input UART CHO RxD - -
243 C6 uart_cts_pad0 pnl_it2nn2 LVTTL Input UART CHO CTS - -
244 B5 pnl_go_t00 pnl_go - - VSSIO - -
245 D7 spi-mosi pnl_tf04itOnn2 LVTTL - SPI MOSI Pull-Down -
246 E7 spi_-miso pnl_it2nn2 LVTTL - SPI MISO Pull-Down -
247 A4 pnl_vop_t00 pnl_vop 3.3V - VDDIO - -
248 F7 spi-sck pnl_tf04itOnn2 LVTTL - SPI Clock Pull-Down -
249 Cc7 pnl_gcs_t01 pnl_gcs - - VSS - -
250 B6 spi-ssO- pnl_tf04itOnn2 LVTTL - SPI SS 0 Pull-Up Active Low
251 G7 spi-ssl_ pnl_tf04itOnn2 LVTTL - SPISS 1 Pull-Up Active Low
252 Ab pnl_ve_t01 pnl_vc 1.0V - VDD - -
253 J8 spi_ss2_ pnl_tf04itOnn2 LVTTL - SPISS 2 Pull-Up Active Low
254 H8 spi-ss3- pnl_tf04itOnn2 LVTTL - SPISS 2 Pull-Up Active Low
255 G8 pnl_go_t01 pnl_go - - VSSIO - -
256 D8 gpio_data7 pnl_tf04itOnn2 LVTTL - GPIO Data 7 - -
257 A6 gpio_data6 pnl_tf04itOnn2 LVTTL - GPIO Data 6 - -
258 B7 pnl_vop_t01 pnl_vop 3.3V - VDDIO - -
259 E8 gpio_datab pnl_tf04itOnn2 LVTTL - GPIO Data 5 - -
260 C8 gpio_data4d pnl_tf04itOnn2 LVTTL - GPIO Data 4 - -
261 F8 pnl_gcs_t02 pnl_gcs - - VSS - -
262 H9 gpio_data3 pnl_tf04itOnn2 LVTTL - GPIO Data 3 - -
263 AT gpio_data2 pnl_tf04itOnn2 LVTTL - GPIO Data 2 - -
264 G9 gpio_datal pnl_tf04itOnn2 LVTTL - GPIO Data 1 - -
265 B8 gpio_data0 pnl_tf04itOnn2 LVTTL - GPIO Data 0 - -
266 E9 pnl_ges_t03 pnl_gcs - - VSS - -
267 D9 i2c_scl pnl_tf04itOnn2 LVTTL | In/Out 12C SCL Pull-Up -
268 C9 i2c_sda pnl_tf04itOnn2 LVTTL | In/Out 12C SDA Pull-Up -
269 A8 pnl_ve_t02 pnl_vc 1.0V - VDD - -
270 F9 ext_bus_data3l pnl_tf12it0Onn2 LVTTL - Ext Data 31 - -
271 H10 ext_bus_data30 pnl_tf12it0Onn2 LVTTL - Ext Data 30 - -
272 B9 pnl_go_t02 pnl_go - - VSSIO - -
273 G10 ext_bus_data29 pnl_tf12it0nn2 LVTTL - Ext Data 29 - -
274 F10 ext_bus_data28 pnl_tf12it0nn2 LVTTL - Ext Data 28 - -
275 A9 pnl_vop_t02 pnl_vop 3.3V - VDDIO - -
276 H11 ext_bus_data27 pnl_tf12it0nn2 LVTTL - Ext Data 27 - -
277 E10 ext_bus_data26 pnl_tf12it0nn2 LVTTL - Ext Data 26 - -
278 D10 ext_bus_data25 pnl_tf12it0Onn2 LVTTL - Ext Data 25 - -
279 C10 ext_bus_data24 pnl_tf12it0Onn2 LVTTL - Ext Data 24 - -
280 B10 pnl_gcs_t04 pnl_gcs - - VSS - -
281 A10 ext_bus_data23 pnl_tf12it0Onn2 LVTTL - Ext Data 23 - -
282 G11 ext_bus_data22 pnl_tf12it0Onn2 LVTTL - Ext Data 22 - -
283 F11 ext_bus_data2l pnl_tf12it0nn2 LVTTL - Ext Data 21 - -
284 El11 ext_bus_data20 pnl_tf12it0nn2 LVTTL - Ext Data 20 - -
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285 D11 pnl_vc_t03 pnl_vc 1.0V - VDD - -
286 C11 ext_bus_datal9 | pnl_tf12itOnn2 | LVTTL - Ext Data 19 - -
287 All ext_bus_datal8 | pnl_tf12itOnn2 | LVTTL - Ext Data 18 - -
288 B11 ext_bus_datal7 | pnl_tf12itOnn2 | LVTTL - Ext Data 17 - -
289 E12 ext_bus_datal6 | pnl_tf12itOnn2 | LVTTL - Ext Data 16 - -
290 D12 pnl_gcs_t05 pnl_gcs - - VSS - -
291 C12 ext_bus_datal5 | pnl_tf12itOnn2 | LVTTL - Ext Data 15 - -
292 B12 ext_bus_datald | pnl_tf12itOnn2 | LVTTL - Ext Data 14 - -
293 Al12 ext_bus_datal3 | pnl_tf12itOnn2 | LVTTL - Ext Data 13 - -
294 F12 ext_bus_datal2 | pnl_tf12itOnn2 | LVTTL - Ext Data 12 - -
295 G12 pnl_go_t03 pnl_go - - VSSIO - -
296 H13 ext_bus_datall | pnl_tf12itOnn2 | LVTTL - Ext Data 11 - -
297 G13 ext_bus_datalO | pnl_tf12itOnn2 | LVTTL - Ext Data 10 - -
298 F13 ext_bus_data9 pnl_tf12itOnn2 | LVTTL - Ext Data 9 - -
299 A13 ext_bus_data8 pnl_tf12itOnn2 | LVTTL - Ext Data 8 - -
300 B13 pnl_vop_t03 pnl_vop 3.3V - VDDIO - -
301 C13 ext_bus_data7 pnl_tf12itOnn2 | LVTTL - Ext Data 7 - -
302 D13 ext_bus_data6 pnl_tf12itOnn2 | LVTTL - Ext Data 6 - -
303 E13 pnl_gcs_t06 pnl_gcs - - VSS - -
304 G114 ext_bus_datab pnl_tf12itOnn2 | LVTTL - Ext Data 5 - -
305 Al4 ext_bus_data4d pnl_tf12itOnn2 | LVTTL - Ext Data 4 - -
306 B14 ext_bus_data3 pnl_tf12itOnn2 | LVTTL - Ext Data 3 - -
307 C14 ext_bus_data2 pnl_tf12itOnn2 | LVTTL - Ext Data 2 - -
308 D14 pnl_vc_t04 pnl_vc 1.0V - VDD - -
309 E14 ext_bus_datal pnl_tf12itOnn2 | LVTTL - Ext Data 1 - -
310 F14 ext_bus_data0 pnl_tf12itOnn2 | LVTTL - Ext Data 0 - -
311 Al5 pnl_gcs_t07 pnl_gcs - - VSS - -
312 B15 ext_bus_addr31 | pnl_tf12itOnn2 | LVTTL - Ext Address 31 - -
313 C15 ext_bus_addr30 | pnl_tf12itOnn2 | LVTTL - Ext Address 30 - -
314 D15 pnl_go_t04 pnl_go - - VSSIO - -
315 E15 ext_bus_addr29 | pnl_tf12itOnn2 | LVTTL - Ext Address 29 - -
316 F15 ext_bus_addr28 | pnl_tf12itOnn2 | LVTTL - Ext Address 28 - -
317 Al6 pnl_vc_t05 pnl_vc 1.0V - VDD - -
318 B16 ext_bus_addr27 | pnltf12itOnn2 | LVTTL - Ext Address 27 - -
319 C16 ext_bus_addr26 | pnltf12itOnn2 | LVTTL - Ext Address 26 - -
320 D16 pnl_vop_t04 pnl_vop 3.3V - VDDIO - -
321 El16 ext_bus_addr25 | pnltf12itOnn2 | LVTTL - Ext Address 25 - -
322 G15 ext_bus_addr24 | pnl_tf12itOnn2 | LVTTL - Ext Address 24 - -
323 A17 pnl_go_t05 pnl_go - - VSSIO - -
324 B17 ext_bus_addr23 | pnl_tf12itOnn2 | LVTTL - Ext Address 23 - -
325 C17 ext_bus_addr22 | pnl_tf12itOnn2 | LVTTL - Ext Address 22 - -
326 D17 pnl_gcs_t08 pnl_gcs - - VSS - -
327 E17 ext_bus_addr21 | pnltf12itOnn2 | LVTTL - Ext Address 21 - -
328 F16 ext_bus_addr20 | pnltf12itOnn2 | LVTTL - Ext Address 20 - -
329 A18 pnl_vc_t06 pnl_vc 1.0V - VDD - -
330 B18 ext_bus_addrl9 | pnltf12itOnn2 | LVTTL - Ext Address 19 - -
331 C18 ext_bus_addrl8 | pnl_tf12itOnn2 | LVTTL - Ext Address 18 - -
332 D18 pnl_gcs_t09 pnl_gcs - - VSS - -
333 E18 ext_bus_addrl7 | pnl_tf12itOnn2 | LVTTL - Ext Address 17 - -
334 F17 ext_bus_addr16 | pnl_tf12itOnn2 | LVTTL - Ext Address 16 - -
335 A19 pnl_go_t06 pnl_go - - VSSIO - -
336 B19 ext_bus_addrl5 | pnl_tf12itOnn2 | LVTTL - Ext Address 15 - -
337 C19 ext_bus_addr14 | pnl_tf12itOnn2 | LVTTL - Ext Address 14 - -
338 D19 pnl_ges_t10 pnl_gcs - - VSS - -
339 E19 ext_bus_addrl3 | pnltf12itOnn2 | LVTTL - Ext Address 13 - -
340 F18 ext_bus_addr12 | pnltf12itOnn2 | LVTTL - Ext Address 12 - -
341 A20 pnl_vop_t05 pnl_vop 3.3V - VDDIO - -
342 B20 ext_bus_addrll | pnltf12itOnn2 | LVTTL - Ext Address 11 - -
343 C20 ext_bus_addr10 | pnl_tf12itOnn2 | LVTTL - Ext Address 10 - -
344 D20 pnl_ve_t07 pnl_vc 1.0V - VDD - -
345 E20 ext_bus_addr9 pnl_tf12itOnn2 | LVTTL - Ext Address 9 - -
346 A21 ext_bus_addr8 pnl_tf12itOnn2 | LVTTL - Ext Address 8 - -
347 B21 pnl_ges_t1l pnl_gcs - - VSS - -
348 C21 ext_bus_addr7 | pnltfl12itOnn2 | LVTTL - Ext Address 7 - -
349 A22 ext_bus_addr6 | pnltfl12itOnn2 | LVTTL - Ext Address 6 - -
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350 B22 ext_bus_addrb pnl_tf12itOnn2 | LVITTL - Ext Address 5 - -

351 B23 ext_bus_addr4 pnl_tf12itOnn2 | LVITTL - Ext Address 4 - -

352 C22 ext_bus_addr3 pnl_tf12itOnn2 | LVITTL - Ext Address 3 - -

353 D21 ext_bus_addr2 pnl_tf12itOnn2 | LVTTL - Ext Address 2 - -

354 F19 pnl_gcs_100 pnl_gcs - - VSS - -

355 G19 ext_bus_mask3 pnl_tf12itOnn2 | LVTTL - Ext Mask 3 Pull-Up -

356 C23 ext_bus_mask2 pnl_tf12itOnn2 | LVTTL - Ext Mask 2 Pull-Up -

357 F20 ext_bus_mask1 pnl_tf12itOnn2 | LVTTL - Ext Mask 1 Pull-Up -

358 D22 ext_bus_maskO0 pnl_tf12itOnn2 | LVTTL - Ext Mask 0 Pull-Up -

359 E21 pnl_vc_100 pnl_vc 1.0V - VDD - -

360 G18 ext_bus_bus_req3._ pnl_tf12itOnn2 | LVTTL - Ext Request 3 Pull-Up Active Low
361 G17 ext_bus_bus_req2_ pnl_tf12itOnn2 | LVTTL - Ext Request 2 Pull-Up Active Low
362 D23 ext_bus_bus_reql_ pnl_tf12itOnn2 | LVITL - Ext Request 1 Pull-Up Active Low
363 G16 ext_bus_bus_req0_ pnl_tf12itOnn2 | LVTTL - Ext Request 0 Pull-Up Active Low
364 E22 pnl_ges_101 pnl_gcs - - VSS - -

365 F21 ext_bus_bus_grnt3._ pnl_tf12itOnn2 | LVTTL - Ext Grant 3 Pull-Up Active Low
366 G20 ext_bus_bus_grnt2_ pnl_tf12itOnn2 | LVTTL - Ext Grant 2 Pull-Up Active Low
367 H18 ext_bus_bus_grnt1._ pnl_tf12itOnn2 | LVTTL - Ext Grant 1 Pull-Up Active Low
368 E23 ext_bus_bus_grnt0_ pnl_tf12itOnn2 | LVTTL - Ext Grant 0 Pull-Up Active Low
369 H19 pnl_go_100 pnl_go - - VSSIO - -

370 H17 ext_bus_cs3_ pnl_tf12itOnn2 | LVTTL - Ext CS 3 Pull-Up Active Low
371 F22 ext_bus_cs2_ pnl_tf12itOnn2 | LVTTL - Ext CS 2 Pull-Up Active Low
372 H20 ext_bus_csl_ pnl_tf12itOnn2 | LVTTL - Ext CS 1 Pull-Up Active Low
373 G21 ext_bus_cs0- pnl_tf12itOnn2 | LVTTL - Ext CS 0O Pull-Up Active Low
374 F23 pnl_vop_100 pnl_vop 3.3V - VDDIO - -

375 J18 ext_bus_oe_ pnl_tf12itOnn2 | LVTTL - Ext Output Enable Pull-Up Active Low
376 J17 ext_bus_as_ pnl_tf12itOnn2 | LVTTL - Ext Address Strobe Pull-Up Active Low
377 G22 ext_bus_rw pnl_tf12itOnn2 | LVTTL - Ext Read/Write Pull-Up -

378 J19 ext_bus_rdy_ pnl_tf12itOnn2 | LVITL - Ext Ready Pull-Up Active Low
379 H21 pnl_vc_101 pnl_vc 1.0V - VDD - -

380 G23 ext_bus_br_req2 pnl_tf12itOnn2 | LVTTL - Ext Burst Req 2 Pull-Up -

381 J20 ext_bus_br_reql pnl_tf12itOnn2 | LVITL - Ext Burst Req 1 Pull-Up -

382 K17 ext_bus_br_req0 pnl_tf12itOnn2 | LVTTL - Ext Burst Req 0 Pull-Up -

383 K18 ext_bus_br_ack2 pnl_tf12itOnn2 | LVITTL - Ext Burst Ack 2 Pull-Up -

384 H22 ext_bus_br_ackl pnl_tf12itOnn2 | LVITTL - Ext Burst Ack 1 Pull-Up -

385 J21 ext_bus_br_ack0 pnl_tf12itOnn2 | LVTTL - Ext Burst Ack 0 Pull-Up -

386 H23 pnl_gcs_102 pnl_gcs - - VSS - -

387 L16 ext_init_size_mode0 pnl_tf12itOnn2 | LVTTL - Ext Init Size 0 Pull-Down -

388 K19 ext_init_size_model pnl_tf12itOnn2 | LVTTL - Ext Init Size 1 Pull-Down -

389 L17 ext_bus_auto_rdy_en_ | pnl tf12itOnn2 | LVITTL - Auto Ready Enable Pull-Up Active Low
390 K20 debug_en_ pnl_it2pu8 LVTTL - Debug Enable Pull-Up Active Low
391 J22 ext_bus_.dma_ackl._ pnl_tf12itOnn2 | LVTTL - Ext DMA Ack 1 Pull-Up Active Low
392 J23 ext_bus_dma_ack0- pnl_tf12itOnn2 | LVTTL - Ext DMA Ack 0 Pull-Up Active Low
393 M17 ext_bus_dma_reql_ pnl_tf12itOnn2 | LVTTL - Ext DMA Req 1 Pull-Up Active Low
394 K21 ext_bus_dma_req0_ pnl_tf12itOnn2 | LVITTL - Ext DMA Req 0 Pull-Up Active Low
395 L18 pnl_vc_102 pnl_ve 1.0V - VDD - -

396 K22 ext_bus_irql pnl_tf12itOnn2 | LVTTL - Ext IRQ 1 Pull-Down Active High
397 M18 ext_bus_irq0 pnl_tf12itOnn2 | LVTTL - Ext IRQ 0 Pull-Down Active High
398 K23 pnl_go_101 pnl_go - - VSSIO - -

399 L19 ext_bus_clk pnl_clkOnn8 LVTTL - Ext Clock - -

400 L20 pnl_vop_101 pnl_vop 3.3V - VDDIO - -

401 L21 ext_init_sync_.mode0 | pnl_tf12itOnn2 | LVTTL - Ext Init Sync Mode 0 Pull-Down Active High
402 L22 ext_init_sync_model pnl_tf12itOnn2 | LVTTL - Ext Init Sync Mode 1 Pull-Down Active High
403 L23 pnl_vc_103 pnl_vc 1.0V - VDD - -

404 M19 ext_master_mode_ pnl_tf12itOnn2 | LVTTL - Ext Master Mode Pull-Up Active Low
405 M20 ext_master_cs_ pnl_tf12itOnn2 | LVTTL - Ext Master CS Pull-Up Active Low
406 M21 pnl_gcs_104 pnl_gcs - - VSS - -

407 M22 pnl_go_bkp_100 pnl_go - - VSSIO - -

408 M23 pwm-inl pnl_it2nn2 LVTTL - PWM Input 1 - -

409 N18 pwm_in0 pnl_it2nn2 LVTTL - PWM Input 0 - -

410 N19 pnl_ve_bkp_100 pnl_vc 1.0V - VDD - -

411 N20 pwm_outd pnl_tf04itOnn2 | LVTTL - PWM Output 5 - -

412 N21 pwm_out4 pnl_tf04itOnn2 | LVTTL - PWM Output 4 - -

413 N22 pwm-_out3 pnl_tf04itOnn2 | LVTTL - PWM Output 3 - -

414 N23 pnl_ges_bkp_100 pnl_gcs - - VSS - -

15




B 2%  Pin Assignment

Pin | Bump Pin Name Master Cell Level Dir Description Termination Polarity
415 N17 pwm_out2 pnl_tf04itOnn2 | LVTTL - PWM Output 2 - -
416 N16 pwme_outl pnl_tf04itOnn2 | LVTTL - PWM Output 1 - -
417 P18 pwm_out0 pnl_tf04itOnn2 | LVTTL - PWM Output 0 - -
418 P19 pnl_vop_bkp_100 pnl_vop 3.3V - VDDIO - -
419 P20 pulse_counter_pz1l pnl_it2nn2 LVTTL - Pulse Counter CH1 PZ - -
420 P23 pulse_counter_pb1l pnl_it2nn2 LVTTL - Pulse Counter CH1 PB - -
421 P22 pulse_counter_pal pnl_it2nn2 LVTTL - Pulse Counter CH1 PA - -
422 P21 pnl_ve_bkp_101 pnl_vc 1.0V - VDD - -
423 R18 pulse_counter_pz0 pnl_it2nn2 LVTTL - Pulse Counter CHO PZ - -
424 R19 pulse_counter_pb0 pnl_it2nn2 LVTTL - Pulse Counter CHO PB - -
425 R20 pulse_counter_pa0 pnliit2nn2 LVTTL - Pulse Counter CHO PA - -
426 R23 pnl_ges_bkp_101 pnl_gcs - - VSS - -
427 R22 rtc_pad_rtc_clk pnl_clkOnn8 LVTTL - RTC Clock - -
428 R21 rtc_pad_rtc_reset_ pnl_it2pu8 LVTTL - RTC Reset Pull-Up Active Low
429 T19 rtc_pad_rtc_hold_ pnl_it2pu8 LVTTL - RTC Hold Pull-Up Active Low
430 T23 pnl_ve_bkp_102 pnl_vc 1.0V - VDD - -
431 T22 clk_iopad_reset_in_ pnl_it2pu2 LVTTL - Reset Input Pull-Up Active Low
432 T21 clk_iopad_reset_out._ pnl_tf12itOnn2 | LVTTL - Reset Output - -
433 T20 pnl_go_bkp_101 pnl_go - - VSSIO - -
434 U21 clk_iopad_clk_out pnl_tf12itOnn2 | LVITL - Clock Output - -
435 U23 clk_iopad_FIN pnl_it2nn2 LVTTL - PLL FIN - -
436 U22 clk_iopad FOUT pnl_tf12itOnn2 | LVITTL - PLL FOUT - -
437 U20 pnl_vop_bkp_101 pnl_vop 3.3V - VDDIO - -
438 T18 clk_iopad_F0 pnl_it2pd2 LVTTL - PLL FO - -
439 V21 clk_iopad_F1 pnl_it2pu2 LVTTL - PLL F1 - -
440 V22 clk_iopad_F2 pnl_it2pu2 LVTTL - PLL F2 - -
441 V23 pnl_ve_bkp_103 pnl_vc 1.0V - VDD - -
442 U19 clk_iopad_F3 pnl_it2pu2 LVTTL - PLL F3 - -
443 P17 clk_iopad_F4 pnl_it2pd2 LVTTL - PLL F4 - -
444 V20 clk_iopad_F5 pnl_it2pd2 LVTTL - PLL F5 - -
445 W21 pnl_gcs_bkp_102 pnl_gcs - - VSS - -
446 W22 clk_iopad_BP pnl_it2pd2 LVTTL - PLL BP - -
447 W23 pnl_vc_bkp_104 pnl_vc 1.0V - VDD - -
448 R17 clk_iopad_RO pnl_it2pd2 LVTTL - PLL RO - -
449 P16 clk_iopad_R1 pnl_it2pu2 LVTTL - PLL R1 - -
450 U18 pnl_gcs_bkp_103 pnl_gcs - - VSS - -
451 W20 clk_iopad_-R2 pnl_it2pd2 LVTTL - PLL R2 - -
452 Y22 clk_iopad_-R3 pnl_it2pd2 LVTTL - PLL R3 - -
453 Y23 pnl_vop_bkp_102 pnl_vop 3.3V - VDDIO - -
454 Y21 clk_iopad_OEB pnl_it2pd2 LVTTL - PLL OEB - -
455 V19 pnl_go_bkp_102 pnl_go - - VSSIO - -
456 V18 clk_iopad_OD pnl_it2pd2 LVTTL - PLL OD - -
457 T17 pnl_gcs_bkp_104 pnl_gcs - - VSS - -
458 R16 clk_iopad_PD pnl_it2pd2 LVTTL - PLL PD - -
459 AA23 clk_iopad_PVSS2P PVSS2pP - - IO Analog VSS - -
460 AA22 clk_iopad_PVDD2P PVDD2P 3.3V - IO Analog VDD - -
461 Y20 clk_iopad_.PVDD1P1 PVDDI1P 3.3V - PLL Analog VDD - -
462 AA21 clk_iopad_.PVDD1P0 PVDDI1P 3.3V - PLL Analog VDD - -
463 W19 clk_iopad_PVSS1PCO0 PVSS1PC - - PLL Digital VSS - -
464 AB23 clk_iopad_PVSS1P1 PVSS1P - - PLL Analog VSS - -
465 AB22 clk_iopad_PVSS1P0 PVSS1P - - PLL Analog VSS - -
466 AB21 clk_iopad_.PVDD1PCO0 PVDDI1PC 1.0V - PLL Digital VDD - -
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Instruction

17

3.1 HYR—KT3

=
b

#£ 31 Y R—hFoma—E

LB LH LW LBU LHU

SB SH SW

ADDI ADDIU SLTI SLTIU ANDI ORI XORI LUI

ADD ADDU SUB SUBU AND OR XOR NOR SLT SLTU

SLL SRL SRA SLLV SRLV SRAV

J JAL JR JALR

BEQ BNE BLEZ BGTZ BLTZ BGEZ BLTZAL BGEZAL

SYSCALL BREAK

MULT MULTU DIV DIVU

MTIMMU MFIMMU MTDMMU MFDMMU

MTCO MFCO0

ERET

3.2 WSty NORFEIL

3.2.1 ®FOHRX

R X

31 26 25 21 20 16 15 11 10 6 5 0
op | s rt rd shamt func
6bit 5bit 5bit 5bit 5bit 6bit



% 3% [nstruction

| B
31 26 25 21 20 16 15
op rs rt address/immediate
6bit 5bit 5bit 16bit
J R
31 26 25
op target
6bit 24bit
3.2.2 Opecode
31 26 25
oP
OP[28:26]
000 001 010 011 100 101 110 111
000 | SPECIAL | REGIMM J JAL BEQ BNE BLEZ BGTZ
001 ADDI ADDIU SLTI SLTTU ANDI ORI XORI LUI
010 COPO
OP[31:29] | 011
100 LB LH LW LBU LHU
101 SB SH SW
110
111
3.2.3 Function
31 26 25 )
SPECIAL FUNC
FUNC[2:0]
000 001 010 011 100 101 110 111
000 SLL SRL SRA SLLV SRLV SRAV
001 JR JALR SYSCALL | BREAK
010
FUNC[5:3] | 011
100 ADD ADDU SUB SUBU AND OR XOR NOR
101 SLT SLTU
110
111

18




3.2. famty bOFE
3.2.4 Rt
31 2% 25 21 20 16 15
REGIMM RT |
RT[18:16]
000 001 010 011 100 101 110 111
00 | BLTZ BGEZ
01
RT[20:19] | 10 | BLTZAL | BGEZAL
11
3.2.5 Rs
31 2% 25 21 20
COPO RS
RS[23:21]
000 001 010 011 100 101 110 111
00| MF MT
01
RS[25:24] | 10 | RFE
11

19




% 3% [nstruction

3.3 ®%Stv b
331 XEFEYTFTIVERGS
LB (Load Byte) : /X bDO—FK

31 26 25 21 20 16 15

‘ 100000 | base rt offset

LB

Format:
LB rt, offset(base)

Description:
GPR[rt] «+ MEMORY[GPR[base]+offset]

Exception:

None

Programming Notes:
8bit T— & & AE Y N HFHALT.
aed U727 — &1 32bit ISR SRR I b,

LBU (Load Byte Unsigned) : /X h@DO—F (FF&E#EL)

31 26 25 21 20 16 15

| 100100 | base | rt offset

LBU

Format:
LBU rt, offset(base)

Description:
GPR[rt] «+ MEMORY[GPR[base]+offset]

Exception:

None

Programming Notes:

8bit T— & & AE ) ML AT,
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3.3. fmty b OFEH

LH (Load Halfword) : N—77—FmDAO—K

31 2% 25 21 20 16 15 0
| 100001 | base rt offset
LH

Format:
LH rt, offset(base)

Description:
GPR[rt] «+ MEMORY[GPR[base]+offset]

Exception:
Address Miss Aligned

Programming Notes:

16bit T— X & AE Y NS EALT.
AU 2T — &1L 32bit IZF SRR I NG,

LHU (Load Halfword Unsigned) : /N\—77—RoO— K (FFEEL)

31 26 25 21 20 16 15 0
‘ 100101 | base | rt offset

LHU
Format:

LHU rt, offset(base)

Description:
GPR[rt] + MEMORY[GPR[base]+offset]

Exception:
Address Miss Aligned

Programming Notes:

16bit T— X & AE Y NS EALT.
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% 3% [nstruction

LW (Load Word) : 7—ROHA—FK

31 26 25 21 20 16 15

‘ 100011 | base rt offset

Lw

Format:
LW rt, offset(base)

Description:
GPR[rt] «+ MEMORY[GPR[base]+offset]

Exception:
Address Miss Aligned

Programming Notes:
32bit T— A &R AE Y NLEAHT.

SB (Store Byte) : /N1 RDRA T

31 26 25 21 20 16 15

‘ 101000 | base rt offset

SB

Format:
SB rt, offset(base)

Description:
MEMORY[GPR[base|+offset] + GPR|rt]

Exception:

None

Programming Notes:
8bit T— & & AEVICHIAL.
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3.3. fmty b OFEH

SH (Store Halfword) : N—7T7—RKDXA M7

31 26 25 21 20 16 15 0
‘ 101001 | base rt offset
SH

Format:
SH rt, offset(base)

Description:
MEMORY[GPR[base|+offset] < GPR|rt]

Exception:
Address Miss Aligned

Programming Notes:
16bit 7—4& & A EVIZHTAD.

SW (Store Word) : 7— DR +7

31 26 25 21 20 16 15 0
‘ 101011 | base rt offset
SW

Format:
SW rt, offset(base)

Description:
MEMORY[GPR[base|+offset] + GPR|rt]

Exception:
Address Miss Aligned

Programming Notes:
32bit 7 — 4 & AEVIZH AL,

23



% 3% [nstruction

3.3.2 HMEHRS

ADDI (Add Immediate Word) : BMEDMNE

31 26 25 21 20 16 15

| 001000 rs | rt immediate
ADDI

Format:

ADDI rt, rs, immediate

Description:
GPR[rt] < GPR[rs] + sign_extention( immediate )

Exception:

Arithmetic Overflow
Programming Notes:

32bit INEZ475.
HAEAERN A —N—=T 10— U256, A—"\—T70—FINNFEETS.

ADDIU (Add Immediate Unsigned Word) : BMEDOINE (FFEHEL)

31 2 25 21 20 16 15

| 001001 | rs | rt | immediate
ADDIU

Format:

ADDIU rt, rs, immediate

Description:
GPR[rt] «+ GPR]rs] + sign_extention( immediate )

Exception:

None

Programming Notes:
32bit I Z1T 5.
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3.3. ity b OFHH
SLTI (Set on Less Than Immediate) : BMERFE DL v b
31 26 25 21 20 16 15 0
| 001010 rs | rt immediate
SLTI
Format:
SLTT rt, rs, immediate
Description:
GPR[rt] < ( GPRJrs] < sign_extention( immediate ) )
Exception:
None
Programming Notes:
32bit DIELLER 21T .
rs 2% immediate & VNI WH G rd 121032y FIND.
ZTOTRVWEH OBy hIhbd.
SLTIU(Set on Less Than Immediate Unsigned) : BMEREA~ADEY & (RFEHEL)
31 26 25 21 20 16 15 0
| 001011 rs rt | immediate
SLTIU
Format:

SLTTU rt, rs, immediate

Description:
GPR[rt] < ( GPRJ[rs] < sign_extention( immediate ) )

Exception:

None

Programming Notes:
32bit DIELLER 21T .
rs AY immediate & /NI WS rd 1213y hINb.
ZTOTRWEHE OBy hIhd. HIFFFESMUBHEE L THRbNS.
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% 3% [nstruction

ANDI (And Immediate) : BMEDRIETR

31 2 25 21 20 16 15

| 001100 | rs rt immediate
ANDI

Format:

ANDI rt, rs, immediate

Description:
GPR[rt] < GPR[rs] AND zero_extention( immediate )

Exception:

None

Programming Notes:
32bit AR 217 2.

ORI (Or Immediate) : BMEDERIEF]

31 26 25 21 20 16 15

\ 001101 | rs rt immediate

ORI

Format:

ORI rt, rs, immediate

Description:
GPR[rt] «+ GPR[rs] OR zero_extention( immediate )

Exception:

None

Programming Notes:
32bit FHMIER 217 .
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3.3. fmty b OFEH

XORI (Exclusive Or Immediate) : BM{EDHFMLBIERIEF]

31 26 25 21 20 16 15 0
| 001110 rs | rt immediate

XORI
Format:

XORI rt, rs, immediate

Description:
GPR[rt] <~ GPR[rs] XOR zero_extention( immediate )

Exception:

None

Programming Notes:

32bit HEMME R ER R 2 17 .

LUI (Load Upper Immediate) : BMED Efi~DO— K

31 2% 25 21 20 16 15 0
| 001111 00000 | rt immediate
LUI 0

Format:
LUI rt, immediate

Description:
GPR|rt] < { immediate, 0'¢ }

Exception:

None

Programming Notes:
immediate D% 32bit LY A X D _EA7 16bit IO — R4 5.,
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% 3% [nstruction

3.3.3 ALU %%

ADD (Add Word) : &

31 26 25 21 20 16 15 11 10 6 5
| 000000 | rs rt rd 00000 100000
SPECIAL 0 ADD
Format:
ADD rd, rs, 1t
Description:

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

Exception:

Arithmetic Overflow
Programming Notes:

32bit INEZ475.
HAAERN A —N—=T 10— U256, A—"\—T70—FINNFEETS.

ADDU (Add Unsigned Word) : & (FF&HEL)

31 26 25 21 20 16 15 11 10 6 5

‘ 000000 s | rt rd 00000 100001
SPECIAL 0 ADDU

Format:

ADDU rd, rs, rt

Description:
GPRJ[rd] + GPR[rs] + GPR|rt]

Exception:

None

Programming Notes:
32bit I Z1T 5.
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3.3. fmty b OFEH

SUB (Subtract Word) : &%

31 2 25 21 20 16 15 11 10 6 5 0
| 000000 | rs rt rd 00000 100010
SPECIAL 0 SUB
Format:
SUB rd, rs, rt
Description:

GPR[rd] < GPR[rs] — GPR|rt]

Exception:

Arithmetic Overflow
Programming Notes:

32bit JWEE 1T 5.
HERERNI A —N—T 10— UAgE, A—N—70—FIA»RFETS.

SUBU (Subtract Unsigned Word) : B&E (fFEHEL)

31 26 25 21 20 16 15 11 10 6 5 0
‘ 000000 rs | rt rd 00000 100011

SPECIAL 0 SUBU
Format:

SUBU rd, rs, rt

Description:
GPR|[rd] + GPR[rs] — GPR|rt]

Exception:

None

Programming Notes:
32bit HHE 217 .
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% 3% [nstruction

AND (And) : HIZH

31 2 25 21 20 16 15 11 10 6 5
| 000000 | rs rt rd 00000 100100
SPECIAL 0 AND
Format:
AND rd, rs, rt
Description:

GPR[rd] < GPR[rs] AND GPRIrt]

Exception:

None

Programming Notes:
32bit s R 217 2.

OR (Or) : WIEM

31 26 25 21 20 16 15 11 10 6 5
‘ 000000 rs rt rd 00000 100101
SPECIAL 0 OR
Format:
OR rd, rs, rt
Description:

GPRJ[rd] + GPR|rs] OR GPR]rt]

Exception:

None

Programming Notes:
32bit FHMIEHR 217 .
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3.3. fmty b OFEH

XOR (Exclusive Or) : BHthB9RIEF]

31 2 25 21 20 16 15 11 10 6 5 0
| 000000 | rs rt rd 00000 100110
SPECIAL 0 XOR.
Format:
XOR rd, rs, 1t
Description:

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

Exception:

None

Programming Notes:

32bit HEMME R ER R 2 17 .

NOR (Not Or) : BEREF

31 26 25 21 20 16 15 11 10 6 5 0
| 000000 | rs rt rd 00000 100111
SPECIAL 0 NOR
Format:
NOR rd, s, rt
Description:

GPRJ[rd] + GPR[rs] NOR GPR|rt]

Exception:

None

Programming Notes:
32bit A REFELAIHE 217 5.
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% 3% [nstruction

SLT (Set on Less Than) : KiE~Dtv b

31 2 25 21 20 16 15 11 10 6 5
| 000000 | rs rt rd 00000 101010
SPECIAL 0 SLT
Format:
SLT rd, rs, rt
Description:

GPRrd] « ( GPR[rs] < GPR[rt] )

Exception:

None

Programming Notes:
32bit DIELLIRZ17.
s At K V/NIWEErd 1213y hINhb.
TOTRWEHONEY hIhd.

SLTU (Set on Less Than Unsigned) : KE~Dtv b (FEEL)

31 26 25 21 20 16 15 11 10 6 5

‘ 000000 s | rt rd 00000 101011
SPECIAL 0 SLTU

Format:

SLTU rd, rs, rt

Description:
GPR[rd] + ( GPR[rs] < GPR[rt] )

Exception:

None

Programming Notes:
32bit DIELLIRZ 17 .
s At K V/NIWEErd 1213y hINhb.
ZTOTRWEHE Ny hINd. HIFFEMUBHEL L THRbND.
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3.3. fmty b OFEH

SLL (Shift Word Left Logical) : #®¥ExZ> 7 b

31 26 25 21 20 16 15 11 10 6 5 0
‘ 000000 00000 | rt rd sa 000000
SPECIAL SHIFT SLL
Format:
SLL rd, rt, sa
Description:

GPR[rd] < GPRIrt] << sa

Exception:

None

Programming Notes:
32bit GRS T M &ATD.

SRL (Shift Word Right Logical) : #®¥E&> 7 b

31 2% 25 21 20 16 15 11 10 6 5 0
| 000000 00000 | rt rd sa 000010
SPECIAL SHIFT SRL
Format:
SRL rd, rt, sa
Description:

GPRJ[rd] + GPR[rt] >> sa (logical)

Exception:

None

Programming Notes:
32bit FELG S 7 M %247 D.
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% 3% [nstruction

SRA (Shift Word Right Arithmetic) : EffiG> 7 b

31 26 25 21 20 16 15 11 10 6 5
‘ 000000 00000 | rt rd sa 000011
SPECIAL 0 SRA
Format:
SRA rd, rt, sa
Description:

GPR|[rd] < GPR[rt] >> sa (arithmetic)

Exception:

None

Programming Notes:
32bit B4 S 7 D &1TD.

SLLV (Shift Word Left Logical Variable) : f®ZEZH L 7 b

31 26 25 21 20 16 15 11 10 6 5

‘ 000000 s | rt rd 00000 000100
SPECIAL SHIFT SLLV

Format:

SLLV rd, rt, rs

Description:
GPRJ[rd] + GPR[rt] << GPR[rs]

Exception:

None

Programming Notes:
32bit /Y 7 M &7 D.
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3.3. fmty b OFEH

SRLV (Shift Word Right Logical Variable) : fRIEZ#HEH2 7 b

31 2% 25 21 20 16 15 11 10 6 5 0
| 000000 rs | rt | rd 00000 000110

SPECIAL SHIFT SRLV
Format:

SRLV rd, rt, rs

Description:
GPR|[rd] <~ GPR]rt] >> GPR[rs] (logical)

Exception:

None

Programming Notes:
32bit G Y T M &ATD.

SRAV (Shift Word Right Arithmetic Variable) : EMZEHE> 7 b

31 2% 25 21 20 16 15 11 10 6 5 0
| 000000 s rt | rd 00000 000111

SPECIAL 0 SRAV
Format:

SRAV rd, rt, rs

Description:
GPR|[rd] « GPR[rt] >> GPRJrs] (arithmetic)

Exception:

None

Programming Notes:
32bit EMA S 7 M &24TD.
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% 3% [nstruction

| 000010 target

J

Format:

J target

Description:
PC«+ PC3,1~28 H target H 00

Exception:

None

Programming Notes:
E#EY YV TS,

JAL (Jump and Link) : ¥+ > 7F&) >y

31 26 25

| 000011 | target

J

Format:
JAL target

Description:
GPR[31] «+ pc + 0x04
PC«+ PC31N28 H target H 00

Exception:

None

Programming Notes:
RY&EMA GPRB1] IZRFEL, EEY YV T%2175.
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3.3.

ity b OFEH

JR (Jump Register) : ¥+ TFLIR%

31 26 25 21 20

| 000000 | rs 000000000000000

001000

SPECIAL 0

Format:
JR rs

Description:

PC+ target

Exception:

None

Programming Notes:
EEY Y TR,

JALR (Jump and Link Register) : v LY R5EY VY

31 26 25 21 20 16 15

11 10

JR

| 000000 | rs | 00000 rd

00000

001001

SPECIAL 0

Format:
JR rs (rd = 31 implied)
JR rd, rs

Description:
GPRJ[rd] + PC+ 0x04
PC+ GPR]rs]

Exception:

None

Programming Notes:
REORMZ rd ITBEL, LYAZEEY Y Y 7255,

JALR
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% 3% [nstruction

3.3.5 ks

BEQ (Branch on Equal) : 5 TODZIX

31 26 25 21 20 16 15

| 000100 | rs rt offiset
BEQ

Format:

BEQ rs, rt, offset

Description:
if GPR[rs] = GPRJrt] then branch

Exception:

None

Programming Notes:
rs DD rt LFELWIGE, BT RLAAY YV 7§35,

BNE (Branch on Not Equal) : &S TDLIR

31 26 25 21 20 16 15

| 000101 | rs | rt offset
BNE

Format:

BNE rs, rt, offset

Description:
if GPR[rs] # GPRJrt] then branch

Exception:

None

Programming Notes:
rs DIEA 1t LRFL K BWGEE, DT RVAANY YV T95.
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3.3. fmty b OFEH

BLEZ (Branch on Less Than or Equal to Zero) : EOLUTTORIR

31 2% 25 21 20 16 15 0
| 000110 rs 00000 | offset

BLEZ 0
Format:

BLEZ rs, offset

Description:
if GPR[rs] < 0 then branch

Exception:

None

Programming Notes:
rs DIEAY 0 AT DG G, DBET RLVAANY YV T$5.

BGTZ(Branch on Greater Than Zero) : €OMUETOHIR

31 2% 25 21 20 16 15 0
| 000111 rs | 00000 offset

BGTZ 0
Format:

BGTZ rs, offset

Description:
if GPR[rs] > 0 then branch

Exception:

None

Programming Notes:
rs D 0 & D REWGE, QLT RLVAANY YV 795,
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% 3% [nstruction

BLTZ (Branch on Less Than Zero) : €AXRETDHIR

31 2% 25 21 20 16 15

| 000001 rs | 00000 offset
REGIMM BLTZ

Format:

BLTZ rs, offset

Description:
if GPR[rs] < 0 then branch

Exception:

None

Programming Notes:
rs DAEDY 0 KD NIWEE, DEET RVAANY YV T35,

BGEZ (Branch on Greater Than or Equal to Zero) : €O ETORIR

31 2% 25 21 20 16 15

| 000001 rs 00001 | offset
REGIMM BGEZ

Format:

BGEZ rs, offset

Description:
if GPR]rs] > 0 then branch

Exception:

None

Programming Notes:
rs DAEDY 0 LA EDBGE, DIET RV AANY ¥V T35,
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3.3. fmty b OFEH

BLTZAL (Branch on Less Than Zero and Link) : EAXRETORIRE) >V

31 2% 25 21 20 16 15 0
000001 | rs 10000 | offset
REGIMM BLTZAL
Format:

BLTZAL rs, offset

Description:
if GPR[rs] < 0 then procedure_call

Exception:

None

Programming Notes:

rs DEAY 0 K /NI WS, B EMZ GPR[31] ITHRFEL, RDIELT RLAAY Y v TT5.

BGEZAL (Branch on Greater Than or Equal to Zero and Link) : €EOUETORIRE Y > )

31 2% 25 21 20 16 15 0
000001 | rs 10001 offset
REGIMM BGEZAL
Format:

BGEZAL rs, offset

Description:
if GPR]rs] > 0 then procedure_call

Exception:

None

Programming Notes:

rs DIEA 0 BLEDGE, RO FME GPR[31] ILRFEL, LT RLAANY v v 755,
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% 3% [nstruction

3.3.6 System Call / Break Point 3%

SYSCALL (System Call) : ¥ X7 A3—Jb

31 26 25 6 5
000000 | 00000 001100
SPECIAL SYSCALL
Format:
SYSCALL
Description:

signal_exception( System Call )

Exception:
System Call

Programming Notes:

VAT LA EREIES.

BREAK (Break Point) : 7L —27®R4 >~k

31 2 25 6 5
| 000000 | 00000 001101
SPECIAL BREAK
Format:
BREAK
Description:

signal_exception( Breakpoint )

Exception:
Break Point

Programming Notes:

TV—=U KAV M EFRESIED.
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3.3. fmty b OFEH

3.3.7 fEMT

MFCO (Move from Coprocessor0) : 170t v 4 0 » 5 DERE

31 26 25 21 20 16 15 11 10 0
‘ 010000 00000 | rt rd 00000000000
COPO MF 0
Format:
MFCO rt, rd
Description:

GPR[rt] « CTRL[rd]

Exception:

Coprocessor Unusable
Programming Notes:

Hitein 4. HIHL Y A ANl % Gl
I—HYE—RTHEITULES, 370y S REHENHEETS.

MTCO (Move to Coprocessor0) : 17Ot v 0 ADERX

31 2% 25 21 20 16 15 11 10 0
| 010000 00100 | rt rd 00000000000
COPO MT 0
Format:
MTCO rt, rd
Description:

CTRL[rd] + GPR][rt]

Exception:

Coprocessor Unusable

Programming Notes:
Fitgdnar. HIEL Y AR I E & EAD.
A—PE—RTHEIFLAEZGE, 270y P REHIHEAETS.
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% 3% [nstruction

RFE (Restore From Exception) : ffl#H 5 DEIR

31 26 25 21 20

‘ 010000 100000 | 0000000000000000000000000

COPO RFE 0

Format:
RFE

Description:
KUc < KUp
TIEc < TEp

Exception:

Coprocessor Unusable

Programming Notes:
KUp & IEp % KUc & IEc IZ18)# 9 5.
RFE %3 PC 2809 % JR i DEILEA T Y hTETTS.
A—HE—RTEFTUABS, 270y S RHEHANKETS.
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Exception
4.1 FEET 5604
K 4.1 FFETDHSNEHIS TR
BIAa—K BT S
00 AR ) A A AESD 1O T3 A DA RV Nkl
01 ITLB 2 A ITLB T3 ANFE
02 ITLB £Ri&EH4+ T 7 ATHREEKPFE
03 DTLB 3 % DTLB T 3 AMFeE
04 DTLB & H15+ T =& T 7Y A CIRHEE R D FA
05 TRVAIATSAY | 74 VINTVARNT RLAADT 7 A
06 FHIFE A
07 FHIFE A
08 VAT A= syscall A3 DELT
09 TV—IRA VN break A4y D FA7
10 T RIE 2 ] O R FE LT
11 e g X FITE— RIZHFITINTORO@RHDFEST
12 RfhiA—N 70— BRI 50T A —/3 7 O —hifek
13 0 Elfist BR¥L 0 CHREL @4 & F24T
14 FPU 4+ TRE NS AL TR T A
15 No Exp No Exception

BIANSFEAE U 72854 Exception Code LY A X IZfil4F 31— R, Exception Program Counter L ¥ 2 Z IZHISSFAE L
7 DT RV AZKML, CPUIXE D AASE IRAE KU — 3 )VE— RIZZ Y Exception Vector D7 R L Al {H
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B 43 Exception

4.2 ZFYAH

# 4.2: IRQ OE Y 4T

IRQ &S HIDENE
00 Non Maskable Interrupt
01 FTa1—RLI—
02 DAY F R TAALYLTT—
03 A4 CHO
04 24 CH 1
05 X4~ CH 2
06 X4~ CH 3
07 UART CH 0
08 UART CH 1
09 GPIO
10 12C
11 SPI
12 RTC
13 External Bus IRQ 0
14 External Bus IRQ 1
15 PWM Out CH 0
16 PWM Out CH 1
17 PWM Out CH 2
18 PWM Out CH 3
19 PWM Out CH 4
20 PWM Out CH 5
21 PWM In CH O
22 PWM In CH 1
23 Pulse Counter CH 0
24 Pulse Counter CH 1
25 DMAC CH 0
26 DMAC CH 1
27 Reserved
28 Reserved
29 Responsive Link
30 PCI
31 Software TRQ

ANEREN D IAADFEAE U 72354, Interrupt Sense LY A X NDEN Y JAAZE FE I X727 /3 A5 T D bit 23112
Ty hIN3.
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CPU Control Register

51 7Z7RLATY

£ 51 HIHLIYZAZDOT RLATY S

LY RS ES B TR B3
00 Cause RW BIAFE AR IZ T DR IR TEHR % &9 2
01 Status RW THE Y Y DAT—RAZKNT D
02 Pending RW RYT 4V ITINTODEAACET B IHREMENT D
03 Interrupt Mask RW H)AAT AT EHNT D
04 Exception PC RW Il A R N Ry A
05 Exception Vector RW FISNAR T ZDT R LA
06 Invalid Address RW AUN)F—=2avg§dT R AZKM
07 Cache RW Yy aERETD
08 TRQ Polarity RW TRQ DRGME % K1 2
09 IRQ Trigger RW IRQ D NV WG =& %
10 Software IRQ RW V7 b7 IRQ
11 Thread ID RW AL w RID

12 ~ 25 Reserved NA Reserved

26 Clock Counter Low R 2w ZADRAL32 EY b
27 Clock Counter High R w7 hIVEO AL 32EY b
28 Instruction Counter Low R WMEAT VRO RN 32 EY R
29 Instruction Counter High R WA ZDEA 32 EY b
30 Reserved NA Reserved
31 CPU Information R CPU DN —=Y 3 VIEH




% 5% CPU Control Register

52 Ewvbkvwy7

5.2.1 Cause
Access : Read / Write Register Number: 0

31 30 4 3 0

‘ D | Reserved | EXP_CODE ‘
31 | Delay Bit (D) Default: 0x0 |
Fo4 LA ARy FTHRDREL ZBE, 14y b Xhs. |
3-0 Exception Code (EXP_CODE) Default: 0x0

BISADFEEL GG, BiSha— Ry FIhb. |

5.2.2 Status
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52. Evbxv7

Access : Read / Write Register Number: 1
31 30 29 9 8 7 6 5 4 3 2 10
ICE|DCE Reserved |MODEo IEo | MODEp | 1Ep | MODEc | IEc
31 | I-Cache Enable (ICE) Default: 0xI |

ZOEY R E0ICUAEA, 1-Cache AV IZRZ. |
30 D-Cache Enable (DCE) Default: 0x1

ZOEY R 0ICUABA, D-Cache 24V IC4 5. |
8-7 Execution Mode Old (MODEo) Default: 0x0

2L 72 FATE— K (2).
IS L 7234, MODEp DA = L Y 2 21T 3 N3

6 Interrupt Enable Old (IEo) Default: 0x0

TRAF L7281 AAERIE Y b (2).
BIADFEE L 72556, TEp DIENIDLV Y ARITKNI NS,

5-4 Execution Mode Previous (MODEp) Default: 0x0

RIFELUZFETE— R (3).
BIADIFEAE U 723854, MODEc OfENZ DLV AZ KIS,
ERET % % E47 U 7254, MODEo DEN I DL YV AR I I 5.

3 Interrupt Enable Previous (IEp) Default: 0x0

I L 723D AAREZIE Y b (3).
BIANDFEE U 72356, TEc DIERZ DL Y ARIHMING.
ERET 5 % £ U254, IR0 DENI DL Y AR IZKNIND.

2-1 Execution Mode Old (MODEo) Default: 0x0

BUEDFTE— K.
BIADIFEAE U 72354, 547 — Rk Kernel Mode (2t Y X5,
Kernel Mode : 2'b00, Supervisor Mode : 2’b01, User Mode : 2’b10, Reserved : 2'b11

0 Interrupt Enable Old (TEo) Default: 0x0

BAEDEI ) AAERE Y b,
IOy M1 DHE, BVAAPREET S, & IRQ OXEIFHIVAAIY hO—TF (&ih) DIH%Z
BUSNISFEIE L 72856, BIVRAAERIEY MI 0y FIND.

5.2.3 Pending
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% 5% CPU Control Register

Access : Read/Write Register Number: 2
31 0
‘ Pending TRQ
31-0 Pending TRQ | Default: 0x0
ZHDLVIAZDONEY NHWIRQ DN F ¥ 2T 5.
DV IAREFHEAIZ UGS, IRQ DEHRIGAEED. IRQ RV T4 VI INTWDEEIX L BHAH
5.
ZDVIAZNT #EZRAAEZGE, HnddEY hOIRQ %27 7T 5.
5.2.4 Interrupt Mask
Access : Read / Write Register Number: 3
31 1 0
| INT_MASK | o]
7:1 ‘ Interrupt Mask (INT_MASK) ‘ Default: O0x7F
ZDLVIAZDONEY NHWIRQ DN F ¥ 2T 5.
HIETHEY b1 DGE, EVAARY AT ING.
0 Interrupt Mask (INT_MASK) Default: 0x0
IRQO FiF~ A7 k2. (Non Maskable Interrupt : NMI)
5.2.5 Exception Program Counter
Access : Read / Write Register Number: 4
31 1 0
EPC | o0 |
31:2 ‘ Exception Program Counter (EPC) Default: 0x0

BIADFAEL DT R LA I NS,

5.2.6 Exception Vector
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52, v hxv/

Access : Read / Write Register Number: 5
31 210
| EXP_VECTOR | o0 |
31:2 Exception Vector (EXP_VECTOR) ‘ Default: 0x0

PIADFAEL 2238, COLYARITEY NXhT KL ATHERS 5.

5.2.7 Invalid Address

Access : Read / Write Register Number: 6
31 0
| INV_ADDR |
31-0 ‘ Invalid Address (INV_ADDR) Default: 0x0

Fyy Y a R TET KL AEKINT 5. |

5.2.8 Cache Control

Access : Read / Write Register Number: 7

31 5 4 3 2 1

0
‘ Reserved {-INI+_INVZi>_INI+)_IN+SYN

4 I-Cache Initialize (I_INIT) | Default: 0x1 |

Oy & 02U E, -Cache AL I NS, I-Cache Zffi5 121k, ZDEY % 012U THh S Status
Register @ I-Cache Enable DY h% 0129 5.

C

3 I-Cache Invalid (I.INV) Default: 0x1
ZOEY M 0IZU Y5, [-Cache WESLIND.
2 D-Cache Initialize (D_INIT) Default: 0x1

ZDEy b 0IZU725E, D-Cache Wb X 415, D-Cache ZfF5121%, ZDEY % 012U THh 5 Status
Register @ D-Cache Enable D&Y h% 0129 5.

1 D-Cache Invalid (D_INV) Default: 0x1
ZOEY b% 01U 3A, D-Cache BEMNLI N5, |
0 D-Cache Sync (D_.SYNC) Default: 0x1

ZOE Y k& 012Uk BA, D-Cache 2NABIX N2, |
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% 5% CPU Control Register

5.2.9 IRQ Polarity

Access : Read/Write Register Number: 8

31

| IRQ_POLARITY

31:0 | IRQ Polarity (IRQ-POLARITY) | Default: 0x0 |

ZDLVIAZDONEY NHWIRQ DN F ¥ 2T 5.

HIngTHEY MZ0A2 Y hINTWDEE, TOIRQ » High £/21335 EAY> 72546 (IRQ Trigger D% E
&%), HDIAAZRMTS.

T2y MZ12Yy hINTWBIES, €D IRQ P Low £72133H R 2 255 E D IAAZRAT 5.

5.2.10 IRQ Trigger

Access : Read/Write Register Number: 9

31

‘ IRQ_TRIGGER

31:0 | IRQ Trigger (IRQ-TRIGGER) | Default: 0x0

ZDLVIAZDONEY NHWIRQ DN F ¥ 2G5,
HIRTDEY MI0HBEY hINTWBEA, TOIRQIELNIVEY YT 1 TIZR5.
HIRGTdEY M1y hINTWBGA, TOIRQETY IRV YT TILR5.

5.2.11 IRQ Polarity
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52, v hxv/

Access : Read/Write Register Number: 10

31 0
| IRQ_POLARITY

31:0 | IRQ Polarity (IRQ-POLARITY) | Default: 0x0 |
ZHDLVIAZDONEY NHWIRQ DN F ¥ RIS 5.

HIEg2EY M0y NINTWSEE, £0 IRQ 2 High £33 5 B3> 72546 (IRQ Trigger D% E
&%), HVIAAZRATS.

MIET2dEY MZ12EY hINTWBEEE, TDOIRQ D Low £/2F3H R 256 H ) AL E2 BNT 5.

5.2.12 Software IRQ

Access : Read/Write Register Number: 11

31 0
| SW_IRQ

31:0 ‘ Software IRQ (SW_IRQ) ‘ Default: 0x0

ZDLVIAZONEY NHMSWIRQ D N F ¥ R IIZHIET 5.
WIETHEY MI1HEY hINTWBES, VI NI TEH Y ARDNHKET S,

5.2.13 Thread ID

Access : Read/Write Register Number: 12

31 0
TH_ID |

31:0 | Thread ID (TH.ID) Default: 0x0
BAEFT LTS ALY RO ID 2805 5. ‘

5.2.14 Clock Counter
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% 5% CPU Control Register

Access : Read Register Number: 26, 27
31
‘ CLK_CNT

31:0 Clock Counter (CLK_CNT) | Default: 0x0

Dty hUTHLBIEETOY Oy 7 REBHSKIII NS,
VYZZ26F/ICTFAL32EY b, VIR 2THRIZENL32 EY MAKIAI NG,

5.2.15 Instruction Counter

Access : Read / Write Register Number: 28, 29
31
| INSN_CNT

31:0 ‘ Instruction Counter (INSN_CNT) ‘ Default: 0x0

EA7 328 MAMRRIT NG,

Dy bUTHLHEZTIZETULZGRED MBI NG., LY ZAZ 28 FIZFAL32E Y b, LY AX 29 FIZ

5.2.16 CPU Information

Access : Read Register Number: 31
31 24 23 16 15
‘ Year Month | Version Revision
31:24 Year ‘ Default: NaN
DY —2ZAINEEEZERT. ZOLVIAXHEIZ2000 2R LEDDPHEBELRD.
23:16 Month Default: 1~ 12
VY —2XNHEZRT.
15:8 Version Default: NaN
V) —2XNZN—=VaviERT.
7:0 Revision Default: NaN
D) —=AXNEZVEYavzRT.
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Memory Management Unit

6.1 MMU OEE

I0 Companion Chip IZHEHKINT WS 7Oy Tk, @4 - 7 TNTHICHEIN/Z16 T2 MV D TLB (2

SOoTAEVEEZ1TS. TLBIZKMNT D2 R—YT—TNVDT7 4= M, AFORIZE>TWS.

Access : Read / Write Register Number: Entry High

31 0
| TH_ID

31-0 Thread ID (TH_ID) | Default: 0x0 |

ALy RID

AUYAZIZEY RXNTWBID DALY ROT KL A% ZH$ 5. Entry Middle L ¥ A 21252 70—

Ey by hINTWDSHE, ALY RIDICHEBRELST NV ALHEITS 720, K74 =)V RIFEKRE R X
AN




¥ 63 Memory Management Unit

Access : Read / Write

Register Number: Entry Middle

31 29 28 9 8 6 5 3 2 10
| Reserved | VPN | psize | proT [Gvc|V]
28-9 Virtual Page Number (VPN) ‘ Default: 0x0 ‘
AR =V FE
TORATET RVALRT 4 =V ROFBR=IV B SNy F UGS, T RVALHBETS, T7ANVKT
IEAER—VFEBIZ 20 Y NTHED, XR=IHPA XTIV ROFEICLY, KT LY MEIE(TS.
8-6 Page Size (PSIZE) Default: 0x0
R=VY A XD
BREME | R—VUPAX | BT DBTRKLRT4—ILR
3’b000 4KB | BYTE_ADDRESS|[31:12]
3’b001 64KB | BYTE_ADDRESS]31:16]
3’b010 1IMB | BYTE_ADDRESS[31:20]
3'b011 16MB | BYTE_ADDRESS|31:24]
3’b100 128MB | BYTE_ADDRESS|[31:27]
3'b101 256MB | BYTE_ADDRESS|[31:28]
3'b110 512MB | BYTE_ADDRESS[31:29]
3'b111 1GB | BYTE_ADDRESS[31:30]
5-3 Protection Mode (PROT) Default: 0x0
RIEE— RO
REE REET—FN | BB
3'b111 All Read Only | £ TDE— RTHAH L AHE.
3'b110 All Read Write | 2 TDE— R THickxE .
3’b101 User Read Write | L —HE— RLA R TiiAE S AlgE.
3’b100 User Read Only | 21—HE— RTHiAH UAHE. A= £ — RPLEThidk#H X alge.
3'b011 | Supervisor Read Write | A—/33+ ¥ & — RPA | ThicdE X AT HE.
3'b010 | Supervisor Read Only | A—/3NA HFE— R THiAH UAGE. 7 —FI)VE— R ThichH X 6.
3’b001 Kernel Read Write | 77— %)L& — R Tiics#H Al 6E.
3’000 Kernel Read Only | 77— )VE— R Tt U Alge.
2 Global Bit (G) Default: 0x0
A= VAV 2RV
A MRFEINTWEEE, ALY RIDICEBEESTY RV ADEKZITD.
1 Uncache (UC) Default: 0x0
TVFyyyaey b
AEY PR EINTVEEA, FZUR—YiEFry¥aIhgn.
0 Valid Bit (V) Default: 0x0
ARy h
AREY MBRFREINTVWSEE, TLBOTZY N BHHTHS.
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6.2.  MMU D il
Access : Read / Write Register Number: Entry Low
31 20 19 0
‘ Reserved | PPN
19-0 Physical Page Number (PPN)

‘ Default: 0x0
Y AN =

TLB b w b U7EGE, RER—=Y B S 2YHR—IVBSIILEWHT S,

6.2 MMU DI

MMU D HlfEIE A F D4 & HH L TIT S
mfimm | FMMU OHIH L ¥ A X DFHAH U
mtimm | F-MMU OFIH L ¥ A X ANDEZ A
mfdmm | D-MMU OfilfiL ¥ A &% Dt U

mtdmm | D-MMU Dl LY A X ANDHE X AAH

6.3 ®ELIRE
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¥ 63 Memory Management Unit

6.3.1 T7RKLRAIvT
6.1 Gl ARDT RV AYY T
Z2p A7ty b | TOER B3
Enable 00 R/W TLB A%h
Entry High 01 R/W T Y bV —High
Entry Middle 02 R/W T Y hY— Middle
Entry Low 03 R/W TV MY —Low
Index 04 R/W YTV IA
Lock 05 R/W mRVEZ
Exception Code 06 R/W #isha— K
Exception Address 07 R/W sty R LA
Reserved 8~15 NA Reserved
Read Index 16 R/W ATV I A& BEAHL
Write Index 17 R/W AV TY I AL DEEIAA
Write Random 18 R/W AN I
TLB Probe 19 R/W TLB®70—7
Reserved 20~31 NA Reserved
6.3.2 Evbvv?
Enable
Access : Read / Write Register Number: 0
31 0
‘ Reserved | E ‘
31 | Enable (E) Default: 0x0

ZOEY MZ1Ztvy NUAEES, MMUDRA VIZED.

Entry High
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6.3. HIEHL I AR

Access : Read / Write

Register Number: 1

31

TH_ID |

31-0 Thread ID (TH_ID)

Default: 0x0

ALy RID

Entry Middle

Access : Read / Write

Register Number: 2

31 29 28

9 8 6 5 3 2 10

‘ Reserved | VPN

| psize | PrOT [Gve| V]

28-9 Virtual Page Number (VPN)

Default: 0x0 ‘

RAER—=VHF S

8-6 Page Size (PSIZE)

Default: 0x0

R=V¥A X

5-3 Protection Mode (PROT)

Default: 0x0

RiEE—R

2 Global Bit (G)

Default: 0x0

7a—N)LE Yy k

1 Uncache (UC)

Default: 0x0

TVFyYyTaky b

0 Valid Bit (V)

Default: 0x0

BEhEw bk

Entry Low

Access : Read / Write

Register Number: 3

31 20 19

Reserved |

PPN |

19-0 Physical Page Number (PPN)

Default: 0x0

PR —Y R B
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¥ 63 Memory Management Unit

Index

Access : Read / Write

Register Number: 4

31 30

7]

Reserved | INDEX ‘

31 | Probe Hit (P)

Default: 0x0 ‘

TLB D 70—7%47\, v MU

AR 1PBIAFN, IALEBERODPEIRENS. |

3-0 Index (Index)

Default: 0x0

TLB OA1 VT Y I A% KNS 5.

bhd.

AVTV I AL DEZRARTOIGA,

TLB D 70—7%47\, by hUABEIEeY NUAZTLBOZY MU BENIDOL I ARIIEIAEND.

ZDVIARIIKENINT D HESD TLB TV D) IZEIAANT

Lock

Access : Read / Write

Register Number: 5

31

Reserved | LOCK ‘

3-0 | Lock Index (LOCK)

‘ Default: 0x0 ‘

ZOVY AL THRAELLMERMD TLB TV MV, 7Y X ABBOMGIE DAL, |

Exception Code

60



6.3. HIEHL I AR

Access : Read / Write Register Number: 6

30

3 2 0

‘ Reserved

EXP_CODE

3-0 ‘ Exception Code (EXP_CODE) ‘ Default: 0x0

TLB CRH#EBANDFEE U 7254, TLB OM#EFSMN I— Ry hIhb.

CPU T TLB fREHISDFEA L 56, ZOREHSNI— R eiatiL, FMafRke50 2 e Hks

Exception Address

Access : Read / Write Register Number: 7
31 0
| EXP_ADDR

31-0 Exception Address (EXP_ADDR) ‘ Default: 0x0

TLB THREFIANDFLE L7288, TOBICT JEALET RLADKMI 1A, |
Read Index

Access : Read / Write Register Number: 16

31 0
| READ_INDEX

31-0 | Read Index (READ_INDEX) | Default: 0x0

ZOVIARIfaNEEEZIAALEZSA, TLB Y M) DAL %175
FAHTITY M) DFESIE Index LY AXTRET .
AU TLB OF —4&1%, TLB Entry L ¥ A& (High, Middle, Low) (Z/&fli X 115 .

Write Index
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¥ 63 Memory Management Unit

Access : Read / Write Register Number: 17

31

| WRITE_INDEX

31-0 Write Index (WRITE_INDEX) ‘ Default: 0x0

ZOVIARIfMEE FEZAAZEE, TLBLZY hUAEZIAAZITD.
EIRADTY M) OFESIE Index VI AXTIRET .
FBEIAL T — XL, TLB Entry LY A& (High, Middle, Low) IZI#IXI N T WD TF—X &2\ 5.

Write Random

Access : Read / Write Register Number: 18

31

WRITE_.RANDOM

31-0 | Write Random (WRITE_RANDOM) Default: 0x0 |

ZOVI ARl E ESIAAZLGE, TLBTY NUAEZAAZITD.

HIADTY MNVDOFZET VA LRRINS, SR TLB TV M) (AREy h230) AMERMIZE S AF
N, Oy 7INTHWDTY M) IERAIND. (72720, BIRTLB TV M) OMREIZIEHRKTTY MBSO
oy IYA I NVEET DO, HEL THIALGAIXEELBETHD)

FEALT—XIE, TLB Entry L' Y A4 (High, Middle, Low) (28X N T W2 T—& 2 H\\ 5.

TLB Probe
Access : Read / Write Register Number: 19
31
‘ TLB_PROB
31-0 | TLB Probe (TLB_Probe) | Default: 0x0 |

ZOVIRARIMANMEEZEZRAALEGE, TLBTY M) DOT0—7 (ER) 2175.
MERICHWS T — 4%, TLB Entry L' ¥ 24 (High, Middle) IZffX T\ 57 —4 (AL v RID & VPN) %
AW,
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63

7.1 Rk
7.1 NADMARE
AW It 32bit
AV S| HENZ (XIVF TV I R)
TRk =X 71y 7 FEHA
7Y hL—varvhRk Uy ROV
S AR—DF ¥ 31 IV 16¢ch
AL —=TDF ¥ 2 I 32ch

7.2 NRAIRAYDYv S

NARARIZ 16 F ¥ FIVEHARETH D, ATFIZNATARDY Y T2 R7.



HrE N

K72 NATARDYY T

F v R FYUHT
CH 00 CPUO (@7 xvF)
CHO01 | CPUO (F—&T7Z7%LA)
CH 02 DMA Controller 0
CH 03 DMA Controller 1
CH 04 Reserved
CH 05 Reserved
CH 06 External Bus 0
CH 07 External Bus 1
CH 08 External Bus 2
CH 09 External Bus 3
CH 10 PCI Controller
CH 11 Reserved
CH 12 Reserved
CH 13 Reserved
CH 14 Reserved
CH 15 On-Chip Emulator

73 NRAL—TDOF7RLRYY S

NAALV =T 32 F ¥ FINVEHABETHD. UTIINAAL =TIy T2R7.

64



7.3. NAALV—=TD7 RVARYYT
RT3 NAAL—=TDOIv T
F v R TI7FIEMDTRLZR FYHT
CH 00 0x0000-0000 ~ 0x07FF_FFFF Extenal Bus 0
CH 01 0x0800-0000 ~ 0xOFFF_FFFF Extenal Bus 1
CH 02 0x1000-0000 ~ 0x17FF_FFFF Extenal Bus 2
CH 03 0x1800-0000 ~ 0x1FFF_FFFF Extenal Bus 3
CH 04 0x2000-0000 ~ 0x27FF_FFFF a4
CH 05 0x2800-0000 ~ 0x2FFF_FFFF sy 7EYa—)
CH 06 0x3000-0000 ~ 0x37FF_FFFF Legacy 10
CH 07 0x3800-0000 ~ 0x3FFF_FFFF Control 10
CH 08 0x4000-0000 ~ 0x47FF_FFFF SRAM
CH 09 0x4800_0000 ~ 0x4FFF_FFFF DMA Controller
CH 10 0x5000-0000 ~ 0x57FF_FFFF PCI Controller
CH 11 - Reserved
CH 12 - Reserved
CH 13 - Reserved
CH 14 - Reserved
CH 15 0x7800-0000 ~ Ox7FFF_FFFF On-Chip Emulator
CH 16 0x8000-0000 ~ 0xA7FF_FFFF Responsive Link
CH 17 - Reserved
CH 18 - Reserved
CH 19 - Reserved
CH 20 - Reserved
CH 21 - Reserved
CH 22 - Reserved
CH 23 - Reserved
CH 24 - Reserved
CH 25 - Reserved
CH 26 - Reserved
CH 27 - Reserved
CH 28 - Reserved
CH 29 | 0xE800-0000 ~ OxEFFF_FFFF | Link SDRAM DQS Delay
CH 30 0xF000-0000 ~ OxF7FF_FFFF | External Bus Controller
CH 31 0xF800-0000 ~ OxFFFF_FFFF Internal Bus Controller
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HrE N

7 7.4: Legacy IO D~ v 7

Fv 2

TI7FIWEDTRLZR

FYUHT

CH 06-00

0x3000-0000 ~ 0x30FF_FFFF

UART

CH 06-01

0x3100-0000 ~ 0x31FF_FFFF

GPIO

CH 06-02

0x3200-0000 ~ 0x32FF_FFFF

SPI

CH 06-03

0x3300-0000 ~ 0x33FF_FFFF

12C

CH 06-04

0x3400-0000 ~ 0x34FF_FFFF

Reserved

CH 06-05

0x3500-0000 ~ 0x35FF_FFFF

Reserved

CH 06-06

0x3600-0000 ~ 0x36FF_FFFF

Reserved

CH 06-07

0x3700-0000 ~ 0x37FF_FFFF

Reserved

% 7.5: Control IO d¥ v 7

Fv RV

TI7FIWEDTRLZR

FYUHT

CH 07-00

0x3800-0000 ~ 0x38FF_FFFF

PWM Generator

CH 07-01

0x3900-0000 ~ 0x39FF_FFFF

PWM Input

CH 07-02

0x3A00.0000 ~ 0x3AFF_FFFF

Pulse Counter

CH 07-03

0x3B00-.0000 ~ 0x3BFF_FFFF

Real-Time Clock

CH 07-04

0x3C00-0000 ~ 0x3CFF_FFFF

Reserved

CH 07-05

0x3D00-0000 ~ Ox3DFF_FFFF

Reserved

CH 07-06

0x3E00-0000 ~ 0x3EFF_FFFF

Reserved

CH 07-07

0x3F00-0000 ~ Ox3FFF_FFFF

Reserved

74 NZR3dAvhkO—7
741 TRLARAZvY TS
K76 HEHLIAZDT RVARY T
FT7tv b BF 7IOER EE3
0x0000 Status RW NADAT =B AV YA
0x0004 Arbitration Policy RW NAFHEDRY) ¥
0x0008 Watch Dog Timer Enable RW T AV F Ry TEA DA
0x000C Watch Dog Timer Expire Value RW AV F Ry T RA Y DEEM
0x0010 Last Access Address RW BBIZT 72 ALEZT RV A
0x0014 Error Address RW I —RERFOT R A
0x4000 ~ 0x7FFC Bus Master Priority RW INAY AR DFUSB S JE
0x8000 ~ 0xBFFC Bus Slave Address Map RW NAAL—=TDT RVAYY T
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74, NZAavihOo—3I

742 Ev kv

7.4.3 Status
Access : Read / Write Offset: 0x0000
31 2 10
‘ Reserved |WD |DEC‘
1 | Watch Dog Timer Expired (WD) Default: 0x0
DAY F Ry J A DT LAY hING.
0 Decode Error (DEC) Default: 0x0
FA—RIT—ARELZBAIEY h N5, |
7.4.4 Arbitration Policy
Access : Read / Write Offset: 0x0004
31 1 0
‘ Reserved P
0 | Arbitration Policy (P) Default: 0x0

NAFUEDOR) D 2FETSH. 02y NUAGE, VROV THEZITD. 12ty MUAEGH, EE
BRETHIEZITD.

7.4.5 Watch Dog Timer Enable

Access : Read / Write Offset: 0x0008
31 1 0
Reserved |WDE‘
0 | Watch Dog Timer Enable (WDE) | Default: 0x0

KEW Netw NTRET4vF RY TR IHEMRD. ‘

7.4.6 Watch Dog Timer Expire Value
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HrE N

Access : Read / Write Offset: 0x000C

31

WD_EXPR_VAL

31:0 Watch Dog Timer Expire Value | Default: 0x0
(WD_EXPR_VAL)

AV F R T RATDMTHELY N5, NAT 7L ABIZ, KLUIYAXIZEY NUAEZOY 791 2Z7)LEL
PIZL T A DEoTI RN 25E, DAVFRYITRAITT—FHET S,

7.4.7 Last Access Address

Access : Read / Write Offset: 0x0010
31
| LA_ADDR

31:0 ‘ Last Access Address (LA_ADDRESS) ‘ Default: 0x0

BERIZT 7R ALY RUADGEHINDG.

7.4.8 Error Address

Access : Read / Write Offset: 0x0014
31
| ERROR_ADDR

31:0 Error Address (ERROR-ADDRESS) Default: 0x0

DAY F R TEAX LT = FELT RUVADEERIND.

7.4.9 Bus Master Arbitration Priority
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7.4, NAJvhO—3

Access : Read / Write Offset: 0x4000~0x7FFC

31 8 7 0
| Reserved | PRIORITY

7:0 ‘ Arbitration Priority (PRIORITY) ‘ Default: 0x0

R B G TS AR R AT O BB DBE R RET 5. |

7.4.10 Bus Slave Address Map

Access : Read / Write Offset: 0x8000~0xBFFC

31 0
| ADDR_MAP

7:0 Address Map (ADDR_-MAP) Default: 0x0

NRAAL—TDT RUATY T % HET 5. |
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External Bus

71

8.1

(s
# 8.1: NADMAKE
IN A 32bit
INATERE HENZ (XIVF TV I R)
[TRe YN oy 7R (Fv A0y 2R, A2 oy ZEE) , JER
MERY AR —DF ¥ 3 IV 4ch







Timer

73

9.1 BHE

A IF—ENEEICEH VAR REIEL2=Y N THD. XA VIECPU LHEHLUZTY 7 TEIMET L.

7= RRUATOT 72 AEHHR— KUV,

9.2 HIEILIR%
9.21 F7RLZRTY T

NR—Z7 KL X CH 0: 0x2000-0000
N—27 KL X CH 1: 0x2000-0010
NR—27 KL X CH 2: 0x2000_0020
NR—Z7 KL X CH 3: 0x2000-0030

£ o1 #IHLIAZDT RUATY S

B FT7€y b | TOER i
Control 0x0 R/W arvbha—y
Interrupt 0x4 R/W EIDBINZA
Expiration 0x8 R/W i 7 A
Counter 0xC R/W A VA




% 9%  Timer

922 EvbhkvwwS

Control : I bO—JL

Access : Read / Write Offset: 0x0
31 2 1 0
‘ Reserved | P | S ‘
1 ‘ Periodic (P) ‘ Default: 0x0
ZObit B0 DHFHZAVIET Y ay bR L UTEHEL, ZDbit 211 DHAEZAVIIE ) AT 1 7 2 A
Ve UTEHET .
0 Start (S) Default: 0x0

ZDDbit IZ 18ty NINEGEXAIDEET .

Interrupt : Z|YiAH

Access : Read / Write Offset: 0x4
31 1 0
‘ Reserved | I ‘
2 ‘ Interrupt (I) Default: 0x0
AAMETTHLABKICE Y FINB. T bit 211 OEAEIVARIRIET 5. |
Expiration : & T {&
Access : Read / Write Offset: 0x8
31 0
EXPR |
31:0 Expiration (EXPR) Default: 0x0

A VBN OMEISEL 7258 ICE ) AR EZFEIED.

Counter : A7 V%
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9.2. HlEHL I AR

Access : Read / Write Offset: 0xC

31 0
| COUNTER

8 ‘ Counter (COUNTER) Default: 0x0

ATV AT IIGEL G EICH D ABETEI RS, |
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1

Clock Generator

10.1 HE

2w IV zAV—ARB3EET 2 -IIREINS 70y VDR AREEEST S, £z, 20w I T =74 7LV
V7 o7Vt bETD.

10.2 ®IEILT R4

70y YR —XOYHANR—27 KL A% 0x28000000 TdH 5.

LEVa—hDrav oAk, sav s =517, BEXOV 7 vV Ry NEBETDICE, TOEYa—
NVDOETZI70Y T34 DA TRy NRETLIHENDHD. £70v 7734 VDF 71y MEK10.1ITRT

20w 2 aE%EFDIICIE, HHEL Y A4 Clock Divider DA 7Y h0x00 227 0v 75140471y MIEL, &
Al HBETD. 9§2bb, Zuvrafikray s 54 VB TIThND.

IO I —F 4 VT EFTHIZE, HHIL Y AKX Clock Gating DA 7% Y N 0x04 2270V 754 YDA 7Y b
WRU, IHICEYa—IVAIMIETDIEY MZ1%22Y 5. §8bL, 70w r—74 Y 7IFEY a—)VHfL
Tirbhd., EVa—IVDOEIE ZDOH#HONIHIEE 101 DEY THS. #HlxiX, PWMOUT 0.2 270y 775 —F+1
JU WA, 0x28000000 + 0x600 + 0x04 = 0x28000604 (2 0x2 % & XA L.

VIR T7 )Ry MERTHINE, RREBRDZEITa—IVDFHIEIL I AX Reset DA Ty b2y o4 vOH
ZYy MIRET. T8DbL, VI b7V Ry MIEYVA-VEANTHDOND, HRETDIEYa—IDO#LZDI
TXy ROMIGIEE 102 D@D THB. HlZIE, PWMOUT 3IZY 7 vz T7 VLY ha»T55EIE, 0x28000000
+ 0x600 + 0x90 = 0x28000690 ® 17 ¥ MZ 0 % & FiAL (Active-Low).

10.2.1 7 RLRZv T

£ 10.1: {£r7av 25314 DOF 7Y k

yuy s 54y £V
i | A7y | # | &




% 10%= Clock Generator

#£10.1: K7V I3 vDOA 7Y b

Main

0x000

CPU

Bus

SRAM

Link Bus

DMAC 0

DMAC 1

DMAC 2

DMAC 3

Timer

0x100

Timer Bus

Timer 0

Timer 1

Timer 2

Timer 3

UART

0x200

UART Bus

UART 0

UART 1

GPIO

0x300

GPIO Bus

GPIO

SPI

0x400

SPI Bus

SPI

12C

0x500

12C Bus

12C

PWM OUT

0x600

PWM OUT Bus

PWM OUT 0

PWM OUT 1

PWM OUT 2

PWM OUT 3

PWM OUT 4

PWM OUT 5

PWM IN

0x700

PWM IN Bus

PWM IN 0

PWMIN 1

Pulse Counter

0x800

Pulse Counter Bus

Pulse Counter 0

Pulse Counter 1

PCI

0x900

PCI Bus

PCI

Link IO Clock

0xa00

Link IO

Link COM Clock

0xb00

olo|l~Rr|OoO|IN|IR|IOIN|IR|IO|OD|O|R|lWIN|IR|[OIR|IO|IR|IO|IR|IOIN|R|IO]lR|lWIN|R|IOIN|IOD|OB|lWINIFRO

Link COM

Link SDRAM

0xc00

Link SDRAM 1X

Link SDRAM X1X
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10.2. WL Y A&

#£10.1: K7V vDOA 7Y b

Link SDRAM 2X
Link SDRAM X2X

#£102: VEy MIBIDZEYVa2a-)DOA 7w b

| # | A7ty
0 0x80
1 0x84
2 0x88
3 0x8c
4 0x90
) 0x94
6 0x98
7 0x9c
10.2.2 Clock Divider
Access : Read / Write Offset: 0x00
31 17 16 15 0
‘ Reserved | T | Divider Ratio ‘
16 | Through Mode (T) | Default: 0x0 |
SOy M1ty NINEBE, AHETICPLLOZOY 2 & 2V —F5 (1/1 7). |
15:0 Divider Ratio Default: 0x0
nOEEEZAL Y, PLLIZHULT2x (n+1) XI5, |

10.2.3 Clock Gating

Access : Read / Write Offset: 0x04

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 1211 10 9 8 7 6 5 4 3 2 1

kB*m¢u¢u¢m*m¢u¢m*m*u*u*m¢}i}i}*ﬂ¢;$&@r#ih1bMGﬂGﬁGﬂGdGﬂG4GﬂGﬂGﬂGd

n ‘ Gating #n (Gn) ‘ Default: 0x0 ‘
nEY MI123 Y hINAGE, #nDEYV2—IADZ O 7 OEEMEIEI NS, nidd 10.1 DH#DFID
HFETHD.
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% 10%= Clock Generator

10.2.4 Reset

Access : Read / Write Offset: 0x80-0x9c
31 18 17 16 15
Reserved |R_|A_| Auto Reset Timer
17 | Reset (R-) | Default: 0x1 |

ZOEY NIty IS, EYVa WUy hEaNTS. 18y hINAEEE, Vey NE§ER
T5.

16 Auto Reset (A.) Default: 0x1

ZOEY MIOMWeY hINLGE, A—FV Ry e AMITTL. 12y bINLGE, A—-hVkY b E
RS S

15:0 Auto Reset Timer Default: 0x0

F—=hrVEY hBEHTHLHE, ZOMEDHEEZT) Y R3I»»n5.
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11

Universal Asynchronous Receiver/Transmitter

FIEIY R L A: Channel0:0x30000000 Channell:0x30000020

11.1 7 RLAYTy T

offset 31 24 23 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

11.1.1 Receiver Buffer (RB) / Transmitter Holding Register (THR)

Zr 7% w k: 0x0000

bit £ HhE

7-0 %42 FIFO O AN B & U'%{Z FIFO DO H 7.

11.1.2 Interrupt Enable Register (IER)

7w ki 0x0004



%5 11 %  Universal Asynchronous Receiver/Transmitter

7 4 | 3 | 2 | 1 | 0 ‘
bit £ B&ne
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’
11.1.3 Interrupt Identification Register (IIR)
7w k: 0x0008
7 6 5 4 3 1 0
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11.1. 7RV ARV S

bit £ U {315
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.

11.1.4 FIFO Control Register (FCR)

Zr 7% w ki 0x0008
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%5 11 %  Universal Asynchronous Receiver/Transmitter

bit £ Fag

0 Ignored(Used to enable FIFOs in NS16550D). Since this UART only supports FIFO mode, this
bit is ignored.

1 Writing a ‘17 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 ‘17 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
‘107 - 8 bytes
‘11’ - 16 bytes

11.1.5 Line Control Register (LCR)

7% ~: 0x000c

76 5 43 2 10
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11.1. 7RV ARV S

bit £ U {315
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.

‘0’ - 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’ - Odd 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 bitis ‘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 logic ‘1, the parity bit is transmitted and checked as logic ‘0’ . If
bit 3is ‘1’ and bit 4is ‘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’ - The divisor latches can be accessed.
‘0’ - The normal registers are accessed.

11.1.6 Modem Control Register (MCR)

77+ h: 0x0010
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%5 11 %  Universal Asynchronous Receiver/Transmitter

bit %

firE

0

Data Terminal Ready (DTR) signal control.
‘0" -DTRis ‘1’
‘1’ -DTRis ‘0’

Request To Send (RTS) signal control
‘0" -RTSis ‘1’
‘1’7 -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 Output Signal (STX_PAD_O) is set

‘

to logic ‘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.

11.1.7 Line Status Register (LSR)

Z 7w~ 0x0014

76 5 43210
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11.1. 7RV ARV S

bit £ U {315
0 Data Ready (DR) indicator.
‘0’ - No characters in the FIFO.
‘1’ - At least one character has been received and is in the FIFO.
1 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.

2 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.

3 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.

4 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.

5 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.

6 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.

7 ‘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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%5 11 %  Universal Asynchronous Receiver/Transmitter

11.1.8 Modem Status Register (MSR)

7% w bk 0x0018

76 5 43210

bit £ Bne
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.
4 Complement of the CTS input or equals to RTS in loopback mode.
5 Complement of the DSR input or equals to DTR in loopback mode.
6 Complement of the RI input or equals to Outl in loopback mode.
7 Complement of the DCD input or equals to Out2 in loopback mode.

11.1.9 Divisor Latches (DL)

7% b: 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.

7 0
\ DL1 |
7 0
| DL2 |
bit £ Hne
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.

11.2 #fE/FERAE

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.
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11.2. B /MG

11.2.1 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.

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 7to ‘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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12

General Purpose I/0O Unit

12.1 Outline

General Purpose 1/O Unit (& 8 bit O AH )1 & 2t d 5.

12.2 Interface
12.2.1 Address Format

General Purpose I/O Unit OFHR—2Z7 R L A1 0x31000000 TdH 5. General Purpose I/O Unit DOHilfHL T A
BDT RV AFRDESIZRD.

‘ Field Name ‘ Range ‘ Description ‘
| Offset | 4:0 BETBUHEHET 5. |

12.2.2 Control Register

General Purpose I/O Unit Ofl#l 217 5 556G, LANIZRYT Offset 27 KL AD Offset IZHET D Z &IZ& VY, #42Y
BEVIARIIT IR AT D.



% 12%  General Purpose I/O Unit

Data offset: 0x00
31 8 7 0
‘ Reserved Data
‘ Field Name ‘ Range ‘ Description ‘
Data 7:0 bit WATIDEEE, Hd 2 LI VIR S DA ZE5. bit BHTIDEE

i, AL ICEIAEICHE RS RS,

Direction offset: 0x04
31 8 7 0
‘ Reserved Direction
‘ Field Name ‘ Range ‘ Description ‘
| Direction |70 [ 00BARAL. 1OBAEIIERS, |
Interrupt Enable offset: 0x08
31 8 7 0
‘ Reserved Interrupt Enable
‘ Field Name ‘ Range ‘ Description ‘
Interrupt Enable 7:0 1 D&, Data LY AZOXIRT DIENZAL U ZZRHTE ) IAAZ FBEIE 5.
1) A AFEE LIS Interrupt Upedge L Y A &, Interrupt Downedge L ¥ A
ATHRETD.
Interrupt Sense offset: 0x0c
31 8 7 0
‘ Reserved Interrupt Sense
‘ Field Name ‘ Range ‘ Description ‘
Interrupt Sense 7:0 ) IAADFKEERNIZRS2bit (21 MY hIND., ZOLVIYAXIZ]L 2E

TAL &, WIETDbit B VT IND.
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12.3. Operation

Interrupt Upedge offset: 0x10
31 8 7 0
‘ Reserved Interrupt Upedge ‘
‘ Field Name ‘ Range ‘ Description ‘
‘ Interrupt Upedge ‘ 7:0 ‘ 1DHE, TR0 056 1IZ LU ZRHICE ) IAAE FBEIED. ‘
Interrupt Downedge offset: 0x14
31 8 7 0
‘ Reserved Interrupt Downedge ‘
‘ Field Name ‘ Range ‘ Description ‘
‘ Interrupt Downedge ‘ 7:0 ‘ 1DHE, TN 1056 02 b UZRHICE ) IAAE FBEIED. ‘
Configuration offset: 0x18 (Read Only)
31 2 10
‘ Reserved | BW ‘
‘ Field Name ‘ Range ‘ Description ‘
Bit Width (BW) 1:0 General Purpose 1/0O @ Bit Width % /R7".

Ox1: 8 Bit 0x2: 16 Bit 0x3: 32 Bit

12.3 Operation

General Purpose I/O I 8 bit DIEZFH, bit TLIZAHIIDAMZRET DI ENTED. &EIX Direction LY
AR TITD.

AN DA, General Purpose I[/O ICASIND 270w 27I12&Y), I/O VDT =AM Data LY ARIZT Y FIH
5. WD E, Data LY AXRDMEMNRT/O €I Nb.

Zbit IFEE UM L DB IAAZFEIETDE 22N TES. EYIAAEFEAEI VS 720121F, Interrupt Enable
VIUZAROMNIEYT D bit % 112y 95, F72, BIVIAAFEESRMICEY, Interrupt Upedge LY A4, Interrupt
Downedge 'Y A X DOXFRG D bit & 112y b4 5. Wif 1ty hUAGE, ERZT DO EH D IAARFE
T5.
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13

Serial Peripheral Interface Unit

13.1 Outline

Serial Peripheral Interface Unit &2 2y ZRARD TV TV A VA —=7 2—ATH Y, SPI DFFEIZHERL 7~ JH4
BamedlEs s, A=y MI4DDAL—TIZxET 55, M-RMTP TldF v 72 L 2 b (cs)) 233 AU MM
TWARWZD, AL —7 3 DFEITERE R0,

13.2 Interface

13.2.1 Address Format

Serial Peripheral Interface Unit D#JHAX— A7 K L 213 0x32000000 TH 3. SPI Unit DHIEL TV AXDT KL A
WERDE DI D.

Offset ‘

‘ Field Name ‘ Range ‘ Description ‘
| Offset | 5:0 RAETHHHAEIET S, |

13.2.2 Control Register

Serial Peripheral Interface Unit DOilf#l % 47 > 54, A FIZRT Offset 27 R L AD Offset IZfRTT D Z &2k Y,
BUBEV I ARIIT VAT D.



#8133 Serial Peripheral Interface Unit

Slave Control offset: 0x00

Slave DFEE &7 .

31 5 4 1 0

‘ Reserved SS- | A ‘

‘ Field Name ‘ Range ‘ Description ‘
Auto (A) 0 LIZERET 5 & HEIMIZ AR ZRRED) KT, 0 2RETDHE, ¥Y=aT

T SPI DX % 1T .

Slave Select_ (SS-) 4:1 Auto bit 230 DEEIE, T 72 AT S Slave ZIEET H. HED bit 710 D

, AL bit BMEE I NS, Auto bit 231 D&, HEITT 2 & A Slave
%? ET D, EEOD bit B0 DIEE, FALOD bit WHIEFIZT 7 A %475,

FIFO Control offset: 0x04
FIFO OFFEZ1TD.
31 10 9 8 7 4 3 0
‘ Reserved | CLR | DREQ INTR ‘
‘ Field Name ‘ Range ‘ Description ‘
Interrupt (INTR) 3:0 1 %2&E L 72 75::, g. WIZEDEN) AAZFEIRD.
0: ZEFIFOIZT—ANYn7-F2 EHDIAAZFEIES.

1: %45 FIFO bw\otib\ 2735 LHEHI)AAEFEIED

2: S FIFO O 7 — AW KMIZR2 LHVIAAEFEIES.

3 REEFIFO WEIZH 2 LE) AR EFEIED.

DMA Request | 7:4 1 %aﬁibti%é?, El IZ& ) DMA Request ZFAEX 5.

(DREQ) A5 FIFO (27— A D0 7= £ % & DMA Request ZF/EXE 5.

5:  %fg FIFO b‘b\olib‘ 73\6 & DMA Request Z FHEIH 5.

6: XEE FIFO OF—&Z 25 & ) A< 7325 Y DMA Request 2 FAEIE 5.
7. JR{E FIFO 2’0 512725 ¥ DMA Request 2 FAE I 5.
|
8
9

>

IFBHEFIFO 227V 745, ZObit ZEEIZ0IZRS.
ZIEFIFO 227 V)79 5.
REFIFO 22V 73 5.

Clear (CLR) 9:8 1
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13.2. Interface

FIFO Status

offset: 0x08 (Read Only)

31 6 5 4 3 2 1 0
| Reserved T[T H|TERFRERE|
‘ Field Name ‘ Range ‘ Description ‘
Rx Empty (RE) 0 245 FIFO W EDGE 112725,
Rx Half (RH) 1 ZAG FIFO I BT — A0 72> TV IGE 11245,
Rx Full (RF) 2 212 FIFO 2V 2 12V DA 1128 5.
Tx Empty (RE) 3 2%f5 FIFO 2WEDEA 1122 5.
Tx Half (RH) 4 G FIFO B LT — A0 25TV 5HE 112485,
Tx Full (RF) 5 EIE FIFO 230 2 12V D& 1128 5.
FIFO offset: 0x0c
31 0
| FIFO |
‘ Field Name ‘ Range ‘ Description ‘
FIFO 31:0 EEAADIGEIXEE FIFO 1IN E XA FENS. Slave Control LY A XD
Auto bit 20 DG, HEEZAL I LIZLY, T—RDEEXZHKBT 5. &t
AIAADIGEILZAS FIFO N SENHAE I D,
Interrupt offset: 0x10
HVIAADERNZ/RT. 1 2HIRAL I LXK, 2Obit 22779 5.
31 4 3 21 0
| Reserved [rE[TH[RF[RH]
‘ Field Name ‘ Range ‘ Description ‘
Rx Half (RH) 0 ZAG FIFO 1A BT — A2 £ 5T 5.
Rx Full (RF) 1 Z{Z FIFO AV > £V Th .
Tx Half (RH) 2 (G FIFO O F — A D325 RifI2R - 7=,
Tx Empty (RE) 3 £{5 FIFO W ETH 5.
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#8133 Serial Peripheral Interface Unit

Interval offset: 0x14
31 0
‘ Interval ‘
‘ Field Name ‘ Range ‘ Description ‘
Interval 31:0 Slave Control L' ¥ 22 M Auto bit % 1 D&, Slave IZH T2 —#HDT 7+
AWEDS FBOMH M E T T 5.
Mode0 offset: 0x20
Slave Select0 FHDKRE #4772 5.
31 30 29 28 24 23 22 21 0
wlr|L| Size loLjmA| Clock Ratio |
‘ Field Name ‘ Range ‘ Description ‘
Clock Ratio 21:0 FfEZ Oy 2 THITE2 70y 7O ERERET S, ERICITREE L 2 804E
x 2 CSPIOWNERZ7 Oy 720U, Hh$5. 0%EELZEAIK 222 x 2
NREXND. T7 I NO.
HA, OL 23:22 | SPIO#EEE— NZHEET 5.
0x0 7 Ow ZIFEMME. S2H Y TTF—X 2 ZI7H5.
0x1 A7 Oy ZIZEMME. S5 T TTF—X %2 %ITES.
0x2 A7 Oy Zi3&mE. ib Y TTF—4X%2%ITHS.
0x3 [z Oy Zi3EmE. b BEY TTF—4X%25%I17H5.
Size 28:24 | TR OELEY A A, FEEUZME + 1 bit 2% T D,

LSB (L) 29 1 25ET 5L LSB Okt 2069 5. 0 DIGEIE MSB » 5% T 5.
Read Enable (R.) 30 0 Z2HET D LIPS D AN ZFiAAHA, %[5 FIFO IMEZ KNI S, 1D
BEIIABMN O DT — & & FHARE R,

Write Enable (W_) 31 0 Z8ET 2 LIAE FIFO OF — X 2 AMRICE. T 5. 1 DBEIEXT — 4 %%

fZ L7500,
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13.2. Interface

Model offset: 0x24
Slave Selectl FHDEREE1T5D.
31 30 29 28 24 23 22 21 0
‘W_| R_| L | Size |OL|HA| Clock Ratio ‘
‘ Field Name ‘ Range ‘ Description ‘
Clock Ratio 21:0 iz ay 72 CHhde 78y 7D AEREZEET S, FEEIZIEZEE L - 8UH
x 2 CSPLOWNIRZ Oy 2 %L, T3, 0 &2fHELEEGEIF 222 x 2
SEAIND. F7 4 MEo.
HA, OL 23:22 | SPIOEEFE— RZ$RETD.
0x0 [FEAZ Oy ZIIEMME. b B TTF—4X%2%ITES.
0x1  [F#AZ Oy ZIXEMMY. S5 T TTF—X %2 %ITES.
0x2 [F#AZ Oy &, b Y TTF—X %2 %ITES.
0x3 [FEAZ Oy &M, b B TTF—4X%2%ITHS.
Size 28:24 | TR DLV A A, fEEUZME + 1 bit 2% T D,

LSB (L) 29 1 2HET D L LSB SRk 27 5. 0 DEAEIE MSB »HHGET 5.
Read Enable (R.-) 30 0 Z48ET 2 LINEN O D AT ZGiAild, %15 FIFO ILMEZ &N T S, 1D
LEIIEN DT — R EFHFAAFE,

Write Enable (W.) 31 0 ZIEET 2 LiE[E FIFO OF — X 2 AMRICE. T 5. 1 DBEIXT— 4 %%

2L 7AW,
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#8133 Serial Peripheral Interface Unit

Mode2 offset: 0x28
Slave Select2 FHDEREEITED.
31 30 29 28 24 23 22 21 0
‘W_| R_| L | Size |OL|HA| Clock Ratio
‘ Field Name ‘ Range ‘ Description ‘

Clock Ratio 21:0 7Oy 7 CHIITLH2 20 700 AREZRET S, FEEIZITEE L 2848
x 2 CSPIOWNIRZ Oy 7% 4L, HI1$2. 0 &2BELZEEIX 222 x2
DEING. FT7 4 NFO.

HA, OL 23:22 | SPIOEEE— R%2{EET 5.
0x0 M7 Ow ZIiFEMME. S2H BED TTF—X 2 3%I1FHL5.

Ox1 A7 Oy ZIZIEMME. 25 FY TTF—42 2% 5.
0x2  [FEHfZ Oy ZIZEMME. IH FY TT—2%2%ITH5.
0x3 MOy Zixa&amE. b B TT— 2 %% ITH5.

Size 28:24 | T—ADEEEY A X, HEE UME + 1 bit 2% T 5.

LSB (L) 29 1 2HET D L LSB Ok 2iltad 5. 0 DGAEIE MSB »SHET 5.
Read Enable (R.) 30 0 Z2HET 2 LINEN S D AT &Gk, 215 FIFO IZEZ2i&Nd 5. 1D
BEIINBI S DT — R % AR FE R,

Write Enable (W_) 31 0 Z8ET 2 LIAE FIFO OF — X 2 AMRICE. T 5. 1 DBEIXT— 2 %%
LR,
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13.3. Operation

Mode3 offset: 0x2c
Slave Select3 FHDRE Z T2 D.
31 30 29 28 24 23 22 21 0
‘W_| R_| L | Size |OL|HA| Clock Ratio ‘
‘ Field Name ‘ Range ‘ Description ‘
Clock Ratio 21:0 Rz ay 7 THAT220Y 700 EREZHEET 5. FEITITEE U/ il
x 2 CSPIOWEHZOY 72 0EL, 1195, 0 &2#E bf:i%/a\ti 222 x 2
DEAIND. TT7ANBMXO.
HA, OL 23:22 | SPIOEEFE— RZ$RETD.
0x0 A7 Oy ZIZIEMME. b B TTF—X %% ITE5.
Ox1 27 Oy ZIZEMME. b Y TTr—X%%ZITE5.
0x2 7Oy ZIi3EMmE. b Y TTr—X%%ZITE5.
0x3 M7 Oy ZIZEmE. b EY TTF—X%%ZITE5.
Size 28:24 | T—ADEEY A X, $HEUMH + 1 bit ZIET .
LSB (L) 29 1 Z25ET 5L LSB »Hiisik 2 Bilhd 5. 0 DEGEIE MSB 2 HHRi%T 5.
Read Enable (R.-) 30 0 Z48ET 2 LINEN O D AT ZGiAild, %15 FIFO ILMEZ &N T S, 1D
BIIANE IS DT — R & GRAA TR,
Write Enable (W.) 31 0 ZIEET 2 LiE[E FIFO OF — X 2 AMRICE. T 5. 1 DBEIXT— 4 %%
(E192-3N
Configuration offset: 0x30 (Read Only)
31 2 1 0
‘ Reserved | FS ‘
‘ Field Name ‘ Range ‘ Description ‘
FIFO Size (FS) 1:0 FIFO OY 1 X% /R
0x1 : 8 Entry
0x2 : 16 Entry
0x3 : 32 Entry
13.3 Operation
A SPI Unit (% 4 A&®D Slave Select Z£iH, % Slave (2 U THEBIDFEE % ZEINTE S, REIEA Slave D Mode

VYRR TETD.

A SPI Unit 1& Slave NDY 7 ¥ ADfjike LT, HEITHkEAIZ Slave NOHEZ AL E—RE, 121 DK%

EERATOE—RDDHD.
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#8133 Serial Peripheral Interface Unit

13.3.1 Manual Mode

121 20%%E%21T5%4, Slave Control 'Y AKX D Auto bit # 012U, 727X 29 3 Slave % Slave Control L
T A A D Slave Select_ bit TIHET 5.

%25 L2WEEIE, & Slave D Mode LY AR D W_bit % 01292, EELAZWEE FIFO IZEHIAL I LI
£V, A VB =Tz —ADLMENEEINS.

%25 L20EE1E, % Slave ® Mode LY AR D R_bit # 0129 5. FIFO IZfEZHEI AL I LIZ&) 1V —
Tz AWEEL, Slave D OE%EZET S, ZFUMEIEZE FIFO IZEIIAEND.

SPLIZIEZEZFHIIITO ZEMNTESD. %4 Slave D Mode LY AZD W_bit & R_bit 2012352212k,
EZAE & FIRFIZTS.

13.3.2 Auto Mode

Auto Mode I& Slave 75 HB) Tk Il % Fi Al 35 E I2MH 9 5. Slave Control LY A XD Auto bit % 112
T2 &k Auto Mode & UTEMET 5. fli%FiA g Slave Ik Slave Control LY A & M Slave Select_ bit THg
ETD.

£ Slave 1289 2 7 7 X A3 Slave D Mode L'V A X DETIZ LD, ZD7/2, Mode LI AZD R_ bit = 012
U, W_bit % 1 IZT2HENHD.

Auto Mode Tl%, SPI Unit & Slave Control L' ¥ A& M Slave Select_ bit 2% 0 (272> T3 Slave (2% U T FAz{H]
(0 %) MOIEFIZT 72 A%475. HBEINAZE2TO Slave (KN UTT 72 A%17> 724, Interval LY A X THREI
NTWB YA ZIIVEEZ T o721, IBEINZ Slave TR LU TTY 72 A% BIEd 5.
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I12C Master Controller

14.1 Outline

12C is a two-wire, bi-directional serial bus that provides a simple and efficient method of data exchange between
devices. It is most suitable for applications requiring occasional communication over a short distance between many
devices. The I2C standard is a true multi-master bus including collision detection and arbitration that prevents

data corruption if two or more masters attempt to control the bus simultaneously.

14.2 Interface

14.2.1 Address Format

12C Master Controller D #JH#RX—Z 7 R L A% 0x33000000 TdH 5. 12C Master Controller DL ¥V A X DT K
LV ARRD XD IZHS.

Offset ‘

‘ Field Name ‘ Range ‘ Description ‘
| Offset | 4:0 RAETHHHEIET S, |

14.2.2 Control Register

12C Master Controller Ol % 175 354E, PAFIZART Offset # 7 KL AD Offset IZFEET D Z & I2& V), #%4HE
VIARIZT IR AT D,



% 14 % [2C Master Controller

Clock Prescale (lo-byte) offset: 0x00
31 8 7 0
‘ Reserved scale

Clock Prescale (hi-byte) offset: 0x04
31 8 7 0
‘ Reserved scale
‘ Field Name ‘ Range ‘ Description

scale 7:0 This register is used to prescale the SCL clock line. Due to the structure

of the I12C interface, the core uses a 5*SCL clock internally. The prescale
register must be programmed to this 5*SCL frequency (minus 1). Change

the value of the prescale register only when the "EN’ bit is cleared.

Example: wb_clk_.i = 32MHz, desired SCL = 100KHz

32MH
prescale = WOKIZLIZ — 1 =63(dec) = 3F (hex)

Control offset: 0x08
31 8 7 6 5 0
‘ Reserved |ENkE1\1 Reserved
‘ Field Name ‘ Range ‘ Description

I12C core enable bit | 7 When set to 17, the core is enabled.

(EN) When set to '0’, the core is disable.

12C core interrput en- | 6 When set to 17, interrupt is enabled.

able bit (IEN) When set to ’0’, interrupt is disable.
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14.2. Interface

Transmit offset: 0x0c (Write Only)
31 8 7 10
‘ Reserved | NB | X ‘
‘ Field Name ‘ Range ‘ Description ‘
Next byte (NB) 7:0 Next byte to transmit via 12C.
X 0 In case of a data tranfer this bit represents the data’s LSB.

In case of a slave address transfer this bit represents the RW bit.

1’ = reading from slave.

0’ = writing to slave.

Receive offset: 0xOc (Read Only)
31 8 7 0
‘ Reserved | LB ‘
‘ Field Name ‘ Range ‘ Description ‘

‘ Last byte (LB)

‘ 7:0 ‘ Last byte received via 12C. ‘

Command offset: 0x10 (Write Only)
31 8 7 6 5 4 3 2 1 0
‘ Reserved $T1¢ch R |W| A;i{eserveiil ‘
‘ Field Name ‘ Range ‘ Description ‘
Start (STA) 7 Generate (repeated) start condition.
Stop (STO) 6 Generate stop condition.
Read (R) 5 Read from slave.
Write (W) 4 Write to slave.
ACK (A) 3 When a receiver, sent ACK (ACK = '0’) or NACK (ACK ="1).
Interrput ACK (I) 1 Interrupt acknowledge. When set, clears a pending interrupt.

The STA, STO, R, W, and I bits are cleared automatically. These bits are always read as zeros.
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% 14 % [2C Master Controller

Status offset: 0x10 (Read Only)
31 8 7 6 5 4 2 10
‘ Reserved | R | B | A | Reserved | T | I ‘
‘ Field Name ‘ Range ‘ Description ‘
Received acknowledge | 7 This flag represents acknowledge from the addressed slave.
from slave (R) '1” = No acknowledge received.
0’ = Acknowledge received.
I2C bus busy (B) 6 1" after START signal detect.
'0” after STOP signal detect.
Arbitration lost (A) 5 This bit is set when the core lost arbitration. Arbitration is lost when:
e a STOP signal is detected, but non requested.
e The master drives SDA high, but SDA is low.
See bus-arbitration section for more information.
Transfer in progress | 1 1’ when transferring data.
(T) ’0” when transfer complete.
Interrupt Flag (I) 0 This bit is set when an interrupt is pending, which will cause a processor
interrupt request if the IEN bit is set.
The Interrupt Flag is set when:
e one byte transfer has been completed.
e arbitration is lost.

14.3 Operation

14.3.1 System Configuration

12C system uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. All devices connected

to these two signals must have open drain or open collector outputs. The logic AND function is exercised on both

lines with external pull-up resistors.

Data is transferred between a Master and a Slave synchronously to SCL on the SDA line on a byte-by-byte basis.
Each data byte is 8 bits long. There is one SCL clock pulse for each data bit with the MSB being transmitted first.
An acknowledge bit follows each transferred byte. Each bit is sampled during the high period of SCL; therefore,

the SDA line may be changed only during the low period of SCL and must be held stable during the high period of
SCL. A transition on the SDA line while SCL is high is interpreted as a command (see START and STOP signals).
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14.3. Operation

14.3.2 12C Protocol
Normally, a standard communication consists of four parts:
1. START signal generation
2. Slave address transfer
3. Data transfer

4. STOP signal generation

START signal

When the bus is free/idle, meaning no master device is engaging the bus (both SCL and SDA lines are high),
a master can initiate a transfer by sending a START signal. A START signal, usually referred to as the S-bit, is
defined as a high-to-low transition of SDA while SCL is high. The START signal denotes the beginning of a new
data transfer. A Repeated START is a START signal without first generating a STOP signal. The master uses this
method to communicate with another slave or the same slave in a different transfer direction (e.g. from writing to
a device to reading from a device) without releasing the bus.

The core generates a START signal when the STA-bit in the Command Register is set and the RD or WR bits
are set. Depending on the current status of the SCL line, a START or Repeated START is generated.

Slave Address Transfer

The first byte of data transferred by the master immediately after the START signal is the slave address. This is
a seven-bits calling address followed by a RW bit. The RW bit signals the slave the data transfer direction. No two
slaves in the system can have the same address. Only the slave with an address that matches the one transmitted
by the master will respond by returning an acknowledge bit by pulling the SDA low at the 9th SCL clock cycle.

Note: The core supports 10bit slave addresses by generating two address transfers. See the Philips 12C specifica-
tions for more details.

The core treats a Slave Address Transfer as any other write action. Store the slave device’s address in the Transmit
Register and set the WR bit. The core will then transfer the slave address on the bus.

Data Transfer

Once successful slave addressing has been achieved, the data transfer can proceed on a byte-by-byte basis in the
direction specified by the RW bit sent by the master. Each transferred byte is followed by an acknowledge bit on
the 9th SCL clock cycle. If the slave signals a No Acknowledge, the master can generate a STOP signal to abort

the data transfer or generate a Repeated START signal and start a new transfer cycle.
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% 14 % [2C Master Controller

If the master, as the receiving device, does not acknowledge the slave, the slave releases the SDA line for the
master to generate a STOP or Repeated START signal.

To write data to a slave, store the data to be transmitted in the Transmit Register and set the WR bit. To read
data from a slave, set the RD bit. During a transfer the core set the TIP flag, indicating that a Transfer is In
Progress. When the transfer is done the TIP flag is reset, the IF flag set and, when enabled, an interrupt generated.
The Receive Register contains valid data after the IF flag has been set. The user may issue a new write or read

command when the TIP flag is reset.

STOP signal

The master can terminate the communication by generating a STOP signal. A STOP signal, usually referred to
as the P-bit, is defined as a low-to-high transition of SDA while SCL is at logical "1’.

14.3.3 Arbitration Procudure

The 12C bus is a true multimaster bus that allows more than one master to be connected on it. If two or more
masters simultaneously try to control the bus, a clock synchronization procedure determines the bus clock. Because
of the wired-AND connection of the I12C signals a high to low transition affects all devices connected to the bus.
Therefore a high to low transition on the SCL line causes all concerned devices to count off their low period. Once
a device clock has gone low it will hold the SCL line in that state until the clock high state is reached. Due to the
wired-AND connection the SCL line will therefore be held low by the device with the longest low period, and held
high by the device with the shortest high period.

14.3.4 Clock Stretching

Slave devices can use the clock synchronization mechanism to slow down the transfer bit rate. After the master
has driven SCL low, the slave can drive SCL low for the required period and then release it. If the slave’s SCL
low period is greater than the master’s SCL low period, the resulting SCL bus signal low period is stretched, thus

inserting wait-states.
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PWM Generator

15.1 PWM HR4EHBEE
e PWM H ST : NIV Y AZDBEIZE > TTa—T 1 LORBLIERRZHH
e Bit i§ : 32bit

JAXVFEEACTPWM 2#E95 ) AFVFEE— N ARV =ZAKE—R

7y K41 AOBE

o IEfmH, EERHEOBE

PWM F ¥ 2 )% ZI)N—Y 27 UTTIN— T E R

o PWM D JE AT DE] ) SAM A RE

PHHEI & UTE R ATEE

F ¥ 2 IVEL 6

PWM FHABOHIANR—AT R L A% 0x38000000 TH 5.

B 151127 AFVKEE—R, M15.2 12 =ZMAKE— RO PWM EEE2 5T,

TV RAA A KERH I, BEO PWM BESENSHE DT IeNTEDEDICHA 7V Y VITH AT — R S
NTWD. BERIIZIE, PWMRERN OTY REA AMIKEEH L, REV bit 23 T2 Z 2I12&Y, PWM FA44
N+1 CHIHTZ N TE 5.

7, NIOVADAZ— WA UZPWM DI N—T 252N TE5.



% 153 PWM Generator

15.2 PWMIr bhO—JLLY RS

D=k, 51 h

31

7 KL Z | CTRL LY 24
0x00 PWMCTRLI0]
0x20 PWMCTRL][1]
0x40 PWMCTRL]2]
0x60 PWMCTRL]3]
0x80 PWMCTRLI4]
0xA0 PWMCTRLI5]

109 8 76 54 3 2 10

|INT|SYN|INV| M IREVIDE]\{ D | P |CLR|CEN‘
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15.2. PWMIY bha—)VLIYRAX

bit %

RE

INT

Invert: Default 0

0: #YVIAAZFEEILELZN

1: B IAAZFBEIED

AR, FEIHORIERIZHEINDS.

SYN

Invert: Default 0

0: 7Y hOBEE R L2V (CEN OA%MHTS)

1 A Y hORHZFTS (RPWM FHAERR KD —DHNE SO PWM BAER TERI N
A— M5 EMHT )

KPWM DAYV ADAR—MEFIL, CEN D 1245720, F2IEAKSYN M 1522KPWM
FEREY) —DHEVEEDAR—MEEWANINZEEIIT VT4 TLRD. ULizh>T, H3
PWM #4450 CEN %, 5| i< 8O PWM HAEHRTHHAT L LN TE, AV VEDAX—
MOSEIHAL 72 PWM D VN —T %5 Z &N TE 5.

INV

Invert: Default 0

0: PWMiExZDZEHNTS

1: PWM &2 $ 2 B0 BRIZBW T PWM I % KiizL CHIT 3
O ELE D =N

Mode: Default 0
0: JaAFVWTPWM 2435/ IFVIFE—R
1: ZAETPWM 24K9 2 =AKE—R

REV

Reverse mode enable: Default 0

0: KPWM HBAEMTERINZ PWM EZ BT EFE—R

1: KPWM HAEME YD —DHNVESD PWM BERTERINZ PWM EDTY R XA LM KEE
WHEzEITTHE—R (KPWM BAERAND D ¥ ZIEHEHLZRW)

DEN & ) BEEN W

DEN

Data Enable: Default 0

0: AL 72 PWM % 19 2

1: D bit (IZREIN/E (—EME) 21175
REV & O #5EE MR

Data: Default 0
DEN 2 1 D, A D bit IZBREINAME (—EMH) 2HHT2

Positive: Default 0

PWM O 2 RET S (X 15.1, 15.2 2H) .
0: EFmi

1: 1Fami

CLR

Counter clear: Default 0
0: M BE
1. AR )TT3

CEN

Count Enable: Default 0
0: W v R%EELTD
1. AoV AR EEIHTS
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% 153 PWM Generator

15.3 PWM BHHIHEL R4

7 RUVA | PWM EsHIfIL Y A&
0x04 FWCNTJ0]
0x24 FWCNT][1]
0xA44 FWCNT[2]
0x64 FWCNT[3]
0x84 FWCNT[4]
0xA4 FWCNT[5]
VD—R/Z4 K
31 0
| FWCNT<31:0>
bit £ T
FWCNT Forward Counter: Default 0

PWM DJAZRETEAT VA VI AR THS.

Mode 3 0(/ AF¥ VKE—R) OFIZIE, PWM QA% IET LS. PWM ATV EZ00 75
FWCNT £THhD Y NTw 742, ROZOY I TOILRERDEO% 7 aFxVEEERTD (X
15.1 /) .

Mode 23 1(ZMAHEE— R) ORHZIE, PWM OEEHZRET S, PWMAAY Y Z5305 5 FWCNT
ETHIVRTYTF2L, ROZOAYINS 0TV NI VT DL B=AKEERT S
(X 15.2 218) .
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15.4. PWM KEHIHIL O AR

15.4 PWM REHIEIL R4

7 RV A | PWM KEEHIEIL Y A&
0x08 REVCNT(0]
0x28 REVCNT1]
0x48 REVCNT]2]
0x68 REVCNT(3]
0x88 REVCNT(4]
0xA8 REVCNT[5]
D—K/51 b
31 0
| REVONT<31:0>
bit £ e

REVCNT Reverse Counter: Default 0
PWM HH 2 KEETDRZRETILIAXTHS. 7V REDPARL Y AZHEE LR /-
5 PWM HHIEKEES 2 (X 15.1, 15.2 2H) .

155 Ty RYALALLIRY

TRVA | 7Y REALVIAAR
0x0C DT[0]
0x2C DT[1]
0x4C DT[2]
0x6C DT[3]
0x8C DT[4]
0xAC DT[5]
D—K/51 b
31 16 15 0
| 0 | DT<15:0>
bit 4, Hhe

DT<15:0> Reverse Counter :Default 0
TV RAALEBRETDILVIAXTHD. I VRENPARL Y ARELRUIZAE S5 PWM H
NENEET 2 (X151, 15.2 2H8) .
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% 153 PWM Generator

I FWCNT I

- >
FWCNT
------ REVCNT ------
_ - = = :_ — — IDT —_ - = = : —_ - =
I ' I ' I
| : I : [
I ot | REVCNT -DT | L : b
1 1
S L L
| | |
| [ | PWM out
| |
T T
I or | MODE =0 I
| |P=1 |
<>
‘ [ [ Negative
| | PWM out
to the next
I | PWM gen.
|< REVCNT + DT > | |
| | |
| - | |
> | !
| |
| |
| | | PWM out
L _ [ L _
| | _ |
MODE =0
| DT IP=0 |
|
I [
| Negative
| I | PWM out
| | to the next
L . | PWM gen.
|
|

15.1: J IF¥VEE—R
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15.5. TY RAALLLVIAA

2 x FWCNT

FWCNT

AT

'REVCNT

DT | 2 x (FWCNT - REVCNT) - DT

I I
| , |
| 4>« > |
| ! |
| ! |
| | | PWM out
I I
P=1 DT
| <> |
[ I~ [ Negative
| | | PWM out
to the next
| I | PWM gen.
I ' I
2 x (FWCNT - REVCNT) + DT
| -« = > |
I I
I DT I
| 4> |
I I I
I ' I
| | | PWM out
I " I
| MODE =1 |
P=0 DT

I <> I
I I

! Negative
! | | PWM out
| | | to the next
| | PWM gen.
I I

B 15.2: ZMAEE—R
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16

PWM Input

16.1 PWM ANBHRE
e PWM ANDTF 2—F 1 k% High #7772 & & Low 717 ¥ & D HIZEUEAL
e Bit iF : 32bit
o Fy¥ RIVE 2
e /WYX L—& (1TESBM) TEKLAHKEIOY ZIZL>THY Y b
o WEJAMDT 12— 7 1 & RO TEIMLT D s
o V) JAAFEA I RE

PWM AHBEDHHIR—Z27F R L Z1F 0x39000000 TH 5.

16.2 PWMINI> hO—J)LLIYRH

7 RLA PWMIN ¥ hH—)LL I A A
0xFFFFT7400 PWMINCTRL|0]
0xFFFFT7420 PWMINCTRL[1]

D=k, 51 h
31 10 9 6 5 210

‘ - | LP LPO |CLR|IEN‘




%5 163 PWM Input

bit £ B&ne

IEN Interrupt Enable :Default 0 r/w 0: #VAAZFEL RV, 1t FELZFMAOT 2 —FT 1%
A Y MREIZERIEI D IAAZIEEIED.

CLR Interrupt Clear :Default 0 r/w 0:#1ViAAZ 7V T LAV, LEIDAARZ VT 45, EVIAAY
D7 THRIZOICV Y hIND.

LPO Loop Original :Default 1 r/w {53 DF7 2 —F « L2 E¥ld 55, TORHE2#ETD (1
M5 15 FT, 01358k .

LP Loop :Default 1 ro BIEFEIT L T3 A ZRT.

16.3 PWMIN HIGH L Y X%

7 RV A | PWMIN HIGH LY 2 &

0x04 HIGH[0]
0x24 HIGH][1]
J—R
31 0
| HIGH<31:0>
bit £ Hne
HIGH<31:0> | High :Default X f§7& L 7z PWM 5 A5FD High O, ¥k, 70w oY zx L —42TT

0753 7)WZEELZPWMIN HZaw 7Dy A1 7).

16.4 PWMIN LOW LY X%

7 RV A | PWMIN LOW LY A%

0x08 LOW([0]
0x28 LOW[]
V—R/J4 K
31 0
| LOW<31:0>
bit % e
LOW<31:0> | Low :Default X 5% U 7z PWM JA#A3 &5 D Low DI, HAZX, 70y rYzxlL—&T7O

T TIVIZEELZPWMIN HZ 8w 7 DY A1 7).
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17

Pulse Counter

171 NILRATVIBE
o fifH (2 AF7) 12& % Up-Down Counter (\WHOWEIY T AHTVA)
o ZHMIZED VY b AEIVIAAKEE (V7 hD T TERWH)

bit & : 32bit

JSIWVANT Y MERE : I Y RN IV RT L IARIIHOENUDBEINTWDIEIZERD L 7V A (E])3AA)
A

FEISVAFKEDH AT I AR K TATF—R ALY AR
o MBAN
o F¥ pIE 2

INIVATD Vv ADHHAR—ZAT R L A% 0x3A000000 TH 5,

172 LYRIAVHTT—R

17.2.1 NIV RAAIVIEIEL RS
TRUA | 2OV RY Y REEL Y AR

0x00 PLSCTRL[0]
0x20 PLSCTRL([1]
)—R/J A M
31 30 1211109 8 7 6 5 4 3 2 1 0

‘INT| - IPCl%IZEl ZF |R,FZ| ST | TI |SEL| MD | 1E |CLR| CE‘




% 173 Pulse Counter

bit £ P

INT Interrupt :Default 0 ro 0:EBAADFEAER L. LEBAANFEL TS, EDARIZIIIVAT T v
BEDIAA, A XE)AA, ZHEDABDNTNNOERNTHET D, ALVIAREY —RT
5 , WIWVARD Y RE)ARERAIENDIAANT )T IND.

IPCE Int Pulse Counter Enable :Default 0 0 : 7SVAR TV RIZ XD E) AAZFEI TR, 1: 00
ANV RZEDEN IAAERFKAEIED. AV VRERIAVRT TR LI ARDMEEEFELL 2D
EHEI)IAAEFHETD.

1ZE Int Z Enable :Default 0 0 : ZFATINH > BRI, HDAAZFEIRLRN. 1: ZHAAR D>
2B, FIDIAAZFEIES.

ZF zmﬂlkmmoo BREBIZ ZHTIERW. 1: ZHANRH B2 LICREI NS, 7V 7T
THERIZIF02EL. ZHEIVAA (IZE) 2 BGMIL TS5, 0 2E L ZHEIVAAZ I
7’4‘6.

RFZ Reset Flag by phaze Z :Default 0 0 : ZHHANIC LD AV EZDV Y h&iThZW. 1:ZHA
HIZED A VEDY Y M%7,

ST START :Default 00 : X1 <2 )y NUT, {13 ES. 1: AEXA Y2 EHIE5.

TI Timer Interrupt :Default 0 0 : NEBAZ o Y IZ & D HHIEI D IAAZ FEEIER WD, 1 AR A IZ
KO REME) AAEFEIED.

SEL Select :Default 0 A > XD Z Y FOEWEE— ROEREITS. 0: BV VRED TV F %2707
WL 1 RERR A RICK D BEINZEICE T, WAV 2EE2 TV FT 5.

MD<4:3> Mode :Default 0 00 : 1 EHETHY Y "7 7§53, 01: 2@ETHY Y N TY 795, 10,11 : 4
BRETHI Y NT Y TT5.

IE Interrupt Enable :Default 0 0:#] ) sAAZE E 1:3] 1) JAAFH-A]

CLR counter CLear :Default 1 0: 77> &% 27V 7 9% l:don’ t care

CE Count Enable :Default 0 0: 77V >V X &Z{£1E$ 2 1: DV Vv X & ET 5

17.2.2 AYRTTFT—HLIRHY

TRLVA | AvRTF—=X VY AAK

0x04 CMP]0]
0x24 CMP[1]
D—=R/54 M
31 0
| CMP<31:0> |
bit £ B

CMP<31:0>

Compare Data :Default X 7777 > & i & RS KT — X 2 #4419 5. SEL bit 230 DG4, Hv
VEANZIDEEELULSRD LEDAAEFLET S.
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17.2. VIARAL VAR T T—A

17.2.3 AOVHILIRH

TRVA | AT VALVIAAR

0x08 CNTI[0]
0x28 CNTI[1]
) — N
31 0
| ONT<31:0>
bit £ frE

CNT<31:0> | Count Data :Default X 7V FI/NIVAN AT I NI AT VA DEWAKAL Y ARIZTY FINb.

17.2.4 94T LIR¥H

TRUVA | BAYVIRA

0x0C TIMER|0]
0x2C TIMER]1]
V—R/J41 MR
31 0
| TIMER<31:0> |
bit % B&ne

TIMER<31:03 Timer Data :Default X JEAAE D AAIMHAT XA Y E2&KETD. Aoy Roav &7y
FUAZATHEESELL 25, SEL bit B 1 DG4, EDAAZFEEIES.
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13

Real Time Clock

18.1 Outline

Real Time Clock Unit (Z4MB7 0w 72 AT H L VXA —EeE = 225 a21=y N THh 5. s ‘bﬁ@#\d‘a"bt
aw 7 hnb 1@%’:%‘@(/ %ﬁ@yﬁiﬁ?ﬂ?ﬁﬂ?é. ALY X—ERETIZE (P2 7 &), A, H, #EH, &, o, »
T 5. fHELZH REZNZEI D) IAAZFEIE DT I —LBRER2 KD, F/2, ’)é”)fﬁliﬂ}fﬁbfb\é.

5121 *4‘?44'(;&“%7 z@ﬁ’f?f&ﬁ%’&%ﬁ.

20y 23N E Y rteclk M5 AT D, 774V N TIE32.768kHz 2 A9 Z L iC kD) 1 BEFHIT 528, i
DJHWELT & > TEH Clock Compare LY AZ DA ZEFETEZ LIZX DS EETH 5.

AEBE Y rtehold &2 7H— M4 2 Z8I2&Y, TORYFNEIBNAANLDESE2ZIIF A< KE. Zhicky, 7
Oty YOO DEE Y U, NADEERAREIZL > 725G TE Real Time Clock Unit (Z4M502 5 DfF5

WCREEINTIC, EUSEMEZFIIULT 2 Z e iEL 25,

Real Time Clock OFJIHAX—Z7 R L A1 0x3B000000 TH 5.,

18.2 Interface

18.2.1 Address Map

Second offset: 0x00
31 8 7 6 0
‘ Reserved | U | Second ‘
‘ Field Name ‘ Range ‘ Description ‘
Update (U) 7 BiEMEZ ) — RU T SEPEHFINIGEIZ LNy hI¥hd, VU—KT53

ZrizkD oz TIN5,
Second 6:0 Moty hx¥hd. fHIEBCD IJ— RTHT.




% 183 Real Time Clock

Minute

offset: 0x04

31

8§ 7 6 0

Reserved | U | Minute

\ Field Name

‘ Range ‘ Description

Update (U) 7 FiEfEZ ) — RU T OMENEFINAZGEIZ 1INy hIhE, V—-KRT5
ZElZED oz T7TINDS.
Minute 6:0 NNty hEND. fEIZBCD 23— RTHET.
Hour offset: 0x08
31 8 7 6 5 0
‘ Reserved | U | 0 | Hour ‘

\ Field Name

‘ Range ‘ Description

Update (U) 7 AiEMEZ ) — RU T OENEHF INZGESIT 1232y hEXhd, V—KR93
ZEIiIZED 0z TEINS.
Hour 5:0 Rty hINd. fliEZBCD 21— RTKT.
Week offset: 0x0c
31 8 7 6 0
‘ Reserved | U | Week ‘
‘ Field Name ‘ Range ‘ Description ‘
Update (U) 7 FiEMEZ ) — RU T OENEGHFINZGEIT 12838y hIhd., VU—KR93
ZEIZED 0z TEINS.
Week 6:0 BHM Y hXNd. flidoy NEMSHEH 6 €y NEHM LR Z/RT.
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18.2. Interface

Day offset: 0x10
31 8 7 6 5 0
Reserved | U | 0 | Day ‘
‘ Field Name ‘ Range ‘ Description ‘
Update (U) 7 FiEfEZ ) — RUTHSMENERHINAZGEIC LAy hIhd., U—KRT5
Z2IZED 07 ) T EIND.
Day 5:0 H»zwy hX¥ N3, flld BCD 21— RTXT.
Month offset: 0x14
31 8 7 6 5 4 0
Reserved [ul o0 | Montn |
‘ Field Name ‘ Range ‘ Description ‘
Update (U) 7 FIEfEZ ) — RUTHOENERH INAZGEIC LAy hIhd., U—KRT5
Z2IiZ&ED 07 T EIND.
Month 4:0 H» ey hINd. fliZBCD 2— RTHKT.
Year offset: 0x18
31 8 7 0
Reserved Year ‘
‘ Field Name ‘ Range ‘ Description ‘
[ Year |70 | #OF20724%y h¥hs. flIZBCD I— KTHRY. |
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% 183 Real Time Clock

Second Alarm

offset: 0x20

31

8§ 7 6 0

Reserved | D | Second

‘ Field Name

‘ Range ‘ Description

Don’t Care (D) 7 12ty hdde, RIZETLEMAEZESTS. 0DYE, Second IZHEEL 72
Gy FUREGEILT 7 — LD D AADNHETD.
Second 6:0 TI—LDOMERETS. fEIEBCD 1— RTHKT.

Minute Alarm

offset: 0x24

31

8§ 7 6 0

Reserved | D | Minute

\ Field Name

‘ Range ‘ Description

Don’t Care (D) 7 122y h9de, DICHETISEMLZENATS. 0D%E, Minute (f5E L7
Gy FUEGEILT I —LDEDAANBFETD.
Minute 6:0 77 —hDR%EEET S, HEBCD I— RTHKY.

Hour Alarm

offset: 0x28

31

8§ 7 6 5 0

Reserved | D | 0 | Hour

\ Field Name

‘ Range ‘ Description

Don’t Care (D) 7 122y h9dL, RICHETIRMEZEENRTS. 00%E, Hour IHEL 25
Iy FUREBEILT 7 —LDEIDAAMPFETS.
Hour 5:0 77— LD EIEET S, fHldBCD 3— RTHKY.
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18.2. Interface

Week Alarm offset: 0x2c¢
31 8 7 6 0
‘ Reserved | D | Week ‘
‘ Field Name ‘ Range ‘ Description ‘
Don’t Care (D) 7 lzty bddL, BHIZEHTIRM2EHTDS. 005G, Week IZHEEL
RIS FURGRILTY 7 — LDV AANFET L.
Week 6:0 TI—LDEHERETS. 1 2RTUABHICT 7 —2HVIAAEZFEIE
5.
Day Alarm offset: 0x30
31 8 7 6 5 0
‘ Reserved | D | 0 | Day ‘
‘ Field Name

‘ Range ‘ Description ‘

Don’t Care (D) 7 12ty bdde, HIETIRMZ2HEETS. 0D5E, Day IfREL 25
Y FURGEILT 7 —L0E ) AANREET .
Day 5:0 7TI—ALADH%ERETSD. fIEBCD 12— RTXT.

Month Alarm

offset: 0x34
31 8 7 6 5 4 0
‘ Reserved | D | 00 | Month ‘
‘ Field Name ‘ Range ‘ Description ‘
Don’t Care (D) 7 12ty bdde, JICETIRMZENATS. 0D5E, Month IZHEL &
R FURGEIZT 7 —LDE D IAANPFETS.
Month 4:0

TIS—ADHZRETS. {HIZBCD 21— RTHET.
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% 183 Real Time Clock

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 LY A X DN,
Minute 15:8 Minute L ¥ A& DHNE.
Second 7:0 Second LY A & DNE.
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 LY A X DNE.
Year 23:16 | Year LY AXDHNE.
Month 15:8 Month LY A X DNE.
Day 7:0 Day LY A& DNE.
Mode offset: 0x40
31 5 4 3 2 1 0
Reserved [rvMpr{TE[AEEN]
‘ Field Name ‘ Range ‘ Description ‘
Test Mode (TM) 4 TANE—R, 0IZ%ETDHI L.

Periodic Timer (PT) 3 1 2% &9 % & Periodic Timer, 0 %9 % & One Shot Timer (2745 .
Timer Enable (TE) 2 122y 2L XA YBEET B, X1 3D Expire U4, One Shot
Timer 2 5IXHBRZ 01227 T IND.

Alarm Enable (AE) 1 12ty Mg TI—LMEMETS. 77— LIHEE L RN 2 LEY
AAIFET B
Enable (EN) 0 1 %% Y b9 % & Real Time Clock 2B 5.
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18.2. Interface

Sense offset: 0x44

31 2 1 0
‘ Reserved | TI | Al ‘

‘ Field Name ‘ Range ‘ Description

Timer Interrupt (TI) 1

AARERAAPFELZHZEIT1 Ay bINd. 1 2FIAL I 2128
)T IND.

Alarm Interrupt (AT) 0 T I = NEID AR 125
D7V T7IND.

HlIZ1hty hXNd, 1 2B AL L2k

— -

Timer Compare

offset: 0x48
31 0
‘ Timer Compare ‘
‘ Field Name ‘ Range ‘ Description ‘
[ Timer Compare (310 [ 21 ~HVRABENTSBBERET 2. |
Timer Count offset: Ox4c (Read Only)
31 0
‘ Timer Count ‘
‘ Field Name ‘ Range ‘ Description ‘
Timer Count 31:0

BEDRAXDAD Y ML ZOfEH Timer Setup (274225 & &1 < E[Y AA
WRETD.

Clock Compare offset: 0x50

31 0
‘ Clock Compare ‘

‘ Field Name ‘ Range ‘ Description

Clock Compare 31:0

RKEVZ=IIZATINTWBE 20w 7 DOEEEZEIRETS. Clock Count »%
ZDVIAZADHEEHE UL B2 GEIZ 1B L 22 HEInd.
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% 183 Real Time Clock

Clock Count offset: 0x54 (Read Only)

31 0

| Clock Count

‘ Field Name ‘ Range ‘ Description ‘
Clock Count 31:0 IOV ZEIIATY N7y TEN, 1BEFHEITS. 2OV Y AXODED Clock
Compare L E UK B84, 1RELZEHEIND.
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DMA Controller

131

32/16/8 bit I/F

ARF ¥ 34

Memory to memory fiz 5 HE

Bus sizing B#E (8, 16bit I/O )

e Bus swapping ##E (8, 16bit I/O H)

19.1

19.1.1 DMA#IEHL YR %

74

LRIy S

offset

0x800

0x804
0x40* (x)+0x04
0x40* (x)+0x08
0x40*(x)+0x18
0x40%*(x)+0x0c
0x40*(x)+0x10
(

31

BESENEAL « BEBEERTI Y Y ROy

DMAC

M7 R LA

DMACO

0x48000000

DMAC1

0x48001000

24 23

1615 8 7

IPRI|

PSA<31:0>

MDA<31:0 >

LN<31:0>

ID<31:0>

[ED ST

0x40*(x)+0x14 | Lo

bV —R

|L1|L2|L3|

'DAE*’SALlBI\/IlRL|PC]*IT]\I]IVIR|32P|16P| 8P |SlG| S8 |IER

ER|ED




% 19% DMA Controller

7% w ki 0x800

31 1 0
‘ - |PRI‘
bit % e
PRI PRlority Default 0 AEY NEDMA F¥ VDT F51 A Y F1 2059 0: 751 AV 71 1E7 Y
R Y 1: 7544 ) F11% ch0 > chl > ch2 > ch3

19.1.2 DMAZEIYAHV )T LIRH

Z 7w~ 0x804
31 10

bit £ FRE

1C Interrupt Clear AE Y NMEDMA EVIAAD I VT %475, 0:EVAAZ )T

19.1.3 KR—br/ V=7 RLZALY RS

771w b 0x40%(x) +0x04

31 0
| PSA<31:0 > |
bit £ firE
PSA< 31 : | Port/Source Address :Default X F ¥ 3 x D DMA IZH LU, ALY MEAEY 15 1/0 NDHx
0> HEODF (MODE LY ZADMTM €Y :H0) A=K7 RV AZRL, AEYNSAEY ADIE
ZDKF (MODE LY AZ D MTM EY 23 1) V—AT RL A%RT.

19.14 X*XEY/ TAT74x—=>avF7RKRLALIYRH
7w b OX40*(X) +0x08
31 0
| MDA< 31:0 > |

bit % Bhe

MDA< 31 : | Memory/Destination Address :Default X F ¥ %)l x D DMA IZX L, AEY MIAEY NS 1/0

0> ANDEGEDEF (MODE LY ZAZ D MTM €Y h230) AEV T RLVAZRL, AETUNLAEY
ANDIEEDFE (MODE LY AZDOMTIM EY hd31) TATF A 32 —>3 VT RV A%ZRT.
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19.1. LIRAIYS

19.1.5 EEL VITRLIRY

F 71w bk 0x40%(x) +0x18
31 0
‘ LN<31:0> ‘

bit £ F&ne
LN< 31 : | transfer LeNgth :Default X F¥ 3V x D DMAIZX L, KUYV ARIFELEL VT A% 51379, HfL
0> INA N THD.

19.1.6 T—9NXvT7L IR

7% v b 0x40%(x) +0x0c
31 0
\ ID<31:0 >

bit % FEHE

ID< 31:0 > | Internal Data :Default X F ¥ %)L x ® DMA (25 L, DMA $5kB—EHNEOT—X Ny 7 712
TAEVITA MNFRTF—ZEMALTED, TOF—LNY 77 OENFHEDZD. ¥ORr— =
VICEBRT—ANDHENEAT =B ALVI AR 2 R BENH .

19.1.7 #EE— REIEIL RS

F 71w bk 0x40%(x) +0x10
31 151413121110 9 8 7 6 5 4 3 2 1 0

‘ - |DA4SAU|B1\/I| RL |PCI|\/IT1\/|1\/IR

32P

16P| 8P |SlG| S8 |IER|IED| ST ‘

S R/Y—R
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% 19% DMA Controller

bit £ B&ne
DAS Destination Address Update :Default X 0:AE VT RV ALV IV AZTERELZT R L AHMPRDEE
RIZBFHAING. LAEYT RVAVIYRZOMHIE, REBICERET>ZT RVALY 17—
RAEZERT.

SAU Source Address Update :Default X 0::8— N7 RV ALV I AR THRELZT R L ADRDERIXIT

EHEAIND. LA—NT RVALVIYRAZDOMEI, REICHEREEZT>72T7 RVALY 1 T7— R
ZRT.

BM Burst Mode :Default X 0:/3—Z MEE LAV, 13— MEXET 5.

RL Responsive Link :Default X 1:L AR ¥ 7V > 27 DPM 254 % DMA B5% %175,

PCI PCI :Default X 1:PCIIZx U T DMA £ %47 5.

MTM Memory To Memory transfer :Default X 0: R—h7 RVALVIYAXTHEELZT/0O & ATV H]
D DMA X TH S Z L %&m_d. BELAIEIMR EY MITHRETS. 1LY —AT RVANLT
ATAF3—=aVT RUVAN, VY TAVIARTHREL N, NIUD T — 4 % DMA §i5i% % 17
. TRUVAADVRIZUP AHEDOADAT Y NeTD, £/, 431 bNDT VA TRNHEETH
ROV > 7 AD DMA §i£:%1% Memory To Memory TlEH AR — K LW,

MR MR Memory Read :Default X 0:I/O 5 A EVADIETH D I L2mRT. LAEYNSI/0
ANDEETH 2D Z & %R,

32P 32bit I/O Port :Default X 0:don’ t care 1:MTM £ kA% 0 D 32bit D I/O R— |k & DLk
THdIeemryd. ZOK, K—h7 RLZADEY 1, 0I3ERIND.

16P 16P 16bit 1/O Port :Default X 0:don’ t care 1:MTM ¥ A% 0 DI 16bit D [JOKR—h&D
R THDZLEZRT. ZORF, F—F7 RLVADEY b 0IRHEHIN, By M LIZkD EDT—
BN HEf X % H (D31-16 or D15-0) %R

8p 8P 8bit I/O Port :Default X 0:don’ t care 1:MTM B kA% 0 DR 8bit D I/O R — b & DiiKik
THdILERT. ZOK, F—KT7RLADOEY M1, 012&D EDT—RNATHRE I 15
(D31-24 or D23-16 or D15-8 or D7-0) %/R7.

S16 Swap at 16bit :Default X 0O:don’t care 1: 16bit AL TT —Z DAY T %475

si|A|lB|c|[D]o = 31[c|D[A[B]o

S8 Swap at 8bit :Default X  0O:don’t care 1: 8bit A TTF — XD ATV T %455
S16=1,98=1%t Y hFDELUTDEIIZATY TIN5,

IER Interrupt enable of ER-bit :Default 0 0:HAAZFBAEL BV, LEGAAFELZTAIT5.

IED Interrupt enable of ED-bit :Default 0 0:F[AAZFEEL R, LELAAREZFFTS.

ST Start :Default 0 0:DMA ¥i(Z{£1EXE 5. 0% 71 M2 DMAC IZgHLI NS, 1:DMA firnik
ZEEd 5.

ARUVAATHRETEDE— RIFRRX—VD@E) THY, ThIUNDHK

TIZEEDLRALIX U AW,

134




19.1. LIRAIYS

HRXE— R ATy TRL | AT THY | AUV THY |V RVEVTAT YV
(S16=0,98=0) | (S16=0,88=1) | (S16=1,38=0) (S16=1,88=1)
AE 1) (32bit) AEY (32bit) O X X O
AED (32bit) | I/O 32bit(D31-0) O O O O
1/0 16bit(D31-16) O X X O
I/0 16bit(D15-0) O X X O
I/O 8bit(D31-24) O X X O
I/0 8bit(D23-16) O X X O
1/0 8bit(D15-8) O X X O
1/0 8bit(D7-0) O X X O
AEY (D31-16) | 1/08bit(D31-24) O X X O
19.1.8 RT—9RALIRH
Z 7% v b 0x40%(x)+0x14 ZA /Y —K
31 30 29 28 27 2 10
MUML2m| - |mhq
bit %4 FRE
1.0 Location 0 :Default 0 0:N¥T—4 LY A XD D31-24 l3E BT —2THEY.  LHNEETF—4Z L
VARD D31-24 3G R T =R THD.
L1 Location 1 :Default 0 0:NE8T— X LY A XD D23-16 IFEMN BT —X TRV, LNET—K L
VARD D23-16 (FBERT—RTHD.
L2 Location 2 :Default 0 0:N#T— & L Y A XD DI5-8 IFE BT —Z TRV, LNHT—Z LY
ARD DI5-8IFENET—ZTH 3.
L3 Location 3 :Default 0 0:NE T —H L Y AXD D7-0 3G ET—RTHE N, LNEHT—X LI A
2D DT-0IFEMRT—RTH5.
ER Error :Default 0 O:don ’ t care 1:DMA $ZkHIZT 5 —23FE L T DMA BEEMMEIELZZ L %
R, REY MNE0ETIAMNTDL 7)) TIN5,
ED END :Default 0 0:don’ t care 1:DMA §EE2%E 792 & 1ICHEIND. KLY MI0ETA
N2V 7305,
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PCI Host Controller

20.1 Outline

Control Register Base Address:0x5000-0000
Initiator Memory Base Address:0x5400-0000

20.2 Bridge Control Register Block

The bridge control register block consists of the 64-byte PCI configuration space register block and a bridge control
registers. The registers form a single block which is accessible both from the PCI bus and the host processor bus.
In the PCI space the block is mapped in the configuration space. In the host bus the block is mapped as a memory
block. The host bus interface implementation depends on the host bus type.



% 20%= PCI Host Controller

offset 31 2423 1615 8 7 0
0x00 Device 1D Vendor 1D

0x04 Status Register Command Register

0x08 Class Code Revision 1D
0x0C BIST | Header Type | Latency Timer Cache Line Size
0x10 Base Address Register 0

0x14 Base Address Register 1

0x18 Base Address Register 2

0x1C Base Address Register 3

0x20 Base Address Register 4

0x24 Base Address Register 5

0x28 Card Bus CIS Pointer

0x2C Subsytem ID | Subsystem Vendor ID

0x30 Expansion ROM Base Address Register

0x34 Reserved

0x38 Reserved

0x3C Maximum Latency | Minimum Grant | Intterupt Pin | Interrupt Line
0x40 Bridge ID Register

0x44 Bridge Status Register Bridge Control Register

0x48 PCI Address Pointer PCI Transfer Counter

0x4C PCI Address Pointer

0x50 PCI Transfer Counter

0x54 Reserved | Reserved | Reserved BCI Command Register
0x58 Initiator Dual-port Memory Data Pointer

20.2.1 PCI Configuration Space

Vendor ID This is a 16-bit read-only register that identifies the manufacturer of the device. The value of this
register is assigned by the PCI SIG.

Device ID This is a 16-bit read-only register that identifies the device type.

Command Register This is a 16-bit read /write register that provides basic control of the PCI function to respond
to the PCI bus and/or access it. See Table 2-3 for a detailed description.

Status Register This is a 16-bit register that provides the status of bus-related events. Read transactions from the
status register behave normally. However, write transactions are different from typical write transactions because
bits in the status register can be cleared but not set. A bit in the status register is cleared by writing a logic one to
that bit. For a detailed description see Table 2-4.

Revision ID Register This is an 8-bit read-only register that identifies the revision number of the device. The
value of this register is assigned by the manufacturer (designer). Revision ID is defined in the pci_hb_params by the
constant REV_ID.

Class Code Register This is a 24-bit read-only register divided into three sub-registers: base class, sub- class, and
programming interface. Class code is defined in the pci-hb_params by the constant CLASS_ID.

Cache Line Size Register This specifies the system cache line size in DWORDS. This read/write register is initial-
ized by system software at power-up.

Latency Timer Register This is an 8-bit register. The register defines the maximum amount of time, in PCI bus
clock cycles, that the PCI function can retain ownership of the PCI bus.

Header Type Register This is an 8-bit read-only register that identifies the PCI function as a single- function
device. The PCI-HB Core supports only header type 00.

Base Address Registers - The PCI function supports up to six BARs. Each base address register (BARn) has
identical attributes. The BAR is formatted per the PCI Local Bus Specification, Revision 2.2. Bit 0 of each BAR

is read only and it is used to indicate whether the reserved address space is memory or I/O. BARs that map to
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memory space must hardwire bit 0 to 0, and BARs that map to I/O space must hardwire bit 0 to 1. The format of
the BAR changes depending on the value of bit 0.

Interrupt Line Register This is an 8-bit register that defines to which system interrupt request line the INTA#
output is routed. The Interrupt Line Register value is defined in the pci_hb_params by the constant INT_LINE. The
Host Bridge does not use the PCI interrupt line, thus the value is set to zero.

Interrupt Pin Register This is an 8-bit read-only register that defines the PCI function PCI bus interrupt request
line to be INTAn. The Interrupt Pin Register value is defined in the pci_hb_params by the constant INT_PIN.

Minimum Grant Register This is an 8-bit read-only register that defines the length of time the function would
like to retain mastership of the PCI bus. The value set in this register indicates the required burst period length in
250-ns increments. The minimum Grant value is defined in the pci_hb_params by the constant MIN_GNT.

Maximum Latency Register This is an 8-bit read-only register that defines the frequency in which the function
would like to gain access to the PCI bus. Maximum Latency value is defined in the pci_hb_params by the constant
MAX_LAT.

Command Register offset: 0x04
‘ Field Name ‘ Range ‘ Description
I0_EN 0 I/O access enable. Controls a device ‘s response to I/O accesses. When high,

it lets the device respond to the PCI bus I/O accesses as a target.

MEM_EN 1 Memory access enable. Controls a device ‘ s response to Memory space ac-

cesses. When high, it lets the device respond to the PCI bus memory accesses

as a target.
MASTER-EN 2 Master enable
SPEC_CYC 3 Special Cycle Enable. Controls a device ‘s action on the Special Cycle oper-

ation. The current version of the PCI Interface Core doesn ‘ t support this

feature, however it is possible to add Special Cycle support by the user.

MWI_EN 4 Memory write and invalidate enable.

VGA_PS 5 VGA Palette Snoop. Currently unused.

PERR_EN 6 Parity error enable. When high, it enables the function to report parity
errors via the PERR# output.

STEP_EN 7 Stepping Enable. The current version of the PCI Core doesn ‘ t support
address/data stepping.

STERR-EN 8 System error enable. When high, it allows the function to report address

parity errors via the SERR# output.
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Status Register offset: 0x06
‘ Field Name ‘ Range ‘ Description
3:0 Reserved.
CAP_EN 4 Read Capabilities list enable. When set, this bit enables the capabilities list
pointer register at offset 34h.
PCI_66M 5 Read PCI 66-MHz capable. When set, it indicates that the PCI device is
capable of running at 66 MHz.
7:6 Reserved.
MDPERR-DET 8 Master Data Parity Error. When high, it indicates that during a read trans-

action the function asserted the PERRn output as a master device, or that

during a write transaction the PERRn output was asserted as a target device.

DEVSEL_TIM 10:9 Device select timing. The devsel_tim bits indicate target access timing of
the function via the DEVSELn output. The PCI-HB Core is designed to be
medium speed target device (“01 “b)

TABORT_SIG 11 Signaled target abort. This bit is set when a local peripheral device termi-
nates a transaction. Currently not used.

TABORT_DET 12 Detected Target Abort. When high, it indicates that the function in master
mode has detected a target abort from the current target device

MABORT_SIG 13 Master abort. When high, MABORT_SIG indicates that the function in
master mode has terminated the current transaction with a master abort.

SERR._SIG 14 Signaled system error. When high, SERR_-SIG indicates that the function

drove the SERR+# output active, i.e., an address phase parity error has oc-
curred. The function signals a system error only if an address phase parity
error was detected and SERR_EN was set.

PERR_DET 15 Detected parity error. When high, PERR_DET indicates that the function
detected either an address or data parity error. Even if parity error reporting
is disabled (via perr_ena), the function sets the PERR_DET bit.

20.2.2 Bridge ID Register (0x40)

Bridge ID register uniquely identifies type of the bridge. The ID has encoded the host bus type and core revision.
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Bridge ID Register

offset: 0x40

‘ Field Name ‘ Range ‘ Description
version 7:0 PCI-Host bridge version
subtype 11:8 Bridge subtype
type 15:12 Bridge type. This defines a bridge type

0 generic bridge

1 PCI-AMBA bridge

2 PCI-CoreConnect bridge
3 PCI-OCP bridge

20.2.3 Bridge Control Register (0x44)

Bridge Control Register offset: Ox44

\ Field Name

‘ Range ‘ Description

genpcirst

0

PCI reset. This bit generates a PCI bus reset.

initena

1

Enable initiator transfer.

20.2.4 Bridge status register (0x46)

offset:
Field Name ‘ Range ‘ Description
pciready 0 PCI ready. This bit indicates that a PCI bus reset was completed. The bit
is clear when the PCI bus reset is in progress.
reserved 4:1
ptxdone PCI transfer done.
ptxrerr PCI transfer error.

20.2.5 Interrupt Status Register (0x4A)
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Interrupt Status Register offset: 0x4A
‘ Field Name ‘ Range ‘ Description

serrsts 0 SERR status. This bit indicates that a system error was reported on the PCI
bus. The bit is set by SERR# line assertion. The bit is cleared by writing a
‘1’ wvalue to this bit.

intasts 1 INTA# status. This bit indicates an interrupt request on INTA# interrupt
line. The bit is equal to ‘1’ when the line is asserted.

intbsts 2 INTB# status. This bit indicates an interrupt request on INTB# interrupt
line. The bit is equal to ‘1’ when the line is asserted.

intcsts 3 INTC+# status. This bit indicates an interrupt request on INTC# interrupt
line. The bit is equal to ‘1’ when the line is asserted.

intdsts 4 INTD+# status. This bit indicates an interrupt request on INTD# interrupt
line. The bit is equal to ‘1’ when the line is asserted.

20.2.6 Interrupt Mask Register (0x48)

Interrupt Mask Register offset: 0x48
‘ Field Name ‘ Range ‘ Description

serrimask 0 System error interrupt mask.

intaimask 1 INTA# interrupt mask.

intbimask 2 INTB# interrupt mask.

intcimask 3 INTC# interrupt mask.

intdimask 4 INTD+# interrupt mask.

txtimask ) PCI transfer finished interrupt mask.

txterrimask 6 PCI transfer error interrupt mask.

20.2.7 PCI Address Pointer (0x4C)

The contents of the PCI address pointer register depends on a PCI transaction type. There are four basic types

of PCI transaction:

e Memory space access transaction is used for accessing PCI memory space.

31

Address | o0 |

142




20.2. Bridge Control Register Block

e I/0 space access transaction is used for accessing PCI I/O space. The address bits [1:0] must be consistent

with byte enables in PCI Command register. For more details about the valid address bit encoding see the

Table 2-10.
31

Address

| AD[1:0] | Stating byte | Valid BE#[e:0] |

00 Byte 0 xxx0 or 1111
01 Byte 1 xx01 or 1111
10 Byte 2 x011 or 1111
11 Byte 3 0111 or 1111

e Configuration space access type 01 transaction is used to access devices that reside on another bus (behind a
PCI-to-PCI bridge). A PCI-to-PCI bridge translates the access type 01 to access type 00 on the target bus.
The format of the PCI address register for the configuration space access type 01 is described in Figure 2-9
and Table 2-11. The PCI-Host bridge core sends the address register unchanged to the PCI bus.

Field Name ‘ Range ‘ Description

01 1:0 Type 01 identifier

Register number 7:0 This is an encoded value to select a DWORD in the configuration space of a
target device.

Function number 10:8 This is a function number used to select a configuration space within a mul-
tifunction device.

Device number 15:11 This is a device number used to select a device on a given bus

Bus number 23:16 This is a bus number where the device has to be accessed.

e Configuration space access type 00 transaction is used to select a device on the bus where the transaction is

being run. The format of the PCI address register for the configuration space access type 00 is described in
Figure 2-10 and Table 2-12. The PCI-Host bridge core converts the address register contents to the PCI bus
address as shown in Figure 2-10. The AD[31:11] lines can be used as an IDSEL signal for PCI devices or slots.
The bridge is using the AD[31:16] address lines for the IDSEL encoding.

Field Name ‘ Range ‘ Description

00 1:0 Type 00 identifier

Register number 7:0 This is an encoded value to select a DWORD in the configuration space of a
target device.

Function number 10:8 This is a function number used to select a configuration space within a mul-
tifunction device.

Device number 15:11 This is a device number used to select a device on a given bus
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20.2.8 PCI Transfer Counter (0x50)

The PCI transfer counter register defines a number of data transfers to be completed. The number is DWORD
aligned however a number of bytes can be reduced by byte enables in the PCI command register. The maximum
number of data to be transferred is limited by the size of the dual-port memory.

31 2 10
Count | 00 ‘

20.2.9 PCI Command Register (0x54)

The PCI command register defines a transaction command and a byte enable for the transaction.
31 7 4 3 0

‘ reserved ‘ ‘ cmd | ben

| C/BE#[3:0] | Command

0000 Interrupt Acknowledge
0001 Special Cycle

0010 I/0O Read

0011 I/0O Write

0100 Reserved

0101 Reserved

0110 Memory Read

0111 Memory Write

1000 Reserved

1001 Reserved

1010 Configuration Read
1011 Configuration Write
1100 Memory Read Multiple
1101 Dual Access Cycle
1110 Memory Read Line
1111 Memory Write and Invalidate

20.2.10 Initiator Dual-port Memory Data Pointer (0x58)

31 2 1 0
data pointer | 00 ‘
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On-Chip Emulator

21.1 Outline

On-Chip Emulator 1% SPI@ETDOY VI NI —KRDV—RK - 14 "DITIal—X—HeEziRdtd5,

21.2 Operation

On-Chip Emulator 1&j# %7 SPI ¥ A& — & 1bit M General Purpose I/O @ RELOAD ¥ VIl I b,
SPI OEIfEE— RIFE— R 1(AHIZ By ZIFIEMMETYES BBV TT— 22 %FHS) T 78 AL, MSB » b5l
EEBTDEDIZEEL. RELOAD EIZIX1 2 AT 5,

21.2.1 Single Write

VTN A NEEERITDIZIEET, SPIVAZ—MW5 8bit DAY Y RF—4 0xAB 2 AN U, #i5%58 7412 RELOAD
V20 AT D,

RIZT RUVAT—XR% MSB 256 8bit AJJ U, $xi%E5E 7#4IC RELOAD ¥V 02 AN 2% 4 [#EYIRL, D
BIABRIZZ A T —X&% MSB 25 8bit AN U, $E53%58 T4 RELOAD KV 02 A N2 % 4 [ KTZ & T
On-Chip Emulator 23 > 7))V 5 1 NER% % BHAT 5,

(<

21.2.2 Single Read

VUV — REEEEITDITIEE T, SPINAX =25 8bit DAY Y RTF—X 0xAA # A1 U, §i5%5¢ 712 RELOAD
EIZ0& ATT D,

RIZT RUVAT—HR% MSB 25 8bit AJJU., #Rik5E 74 RELOAD ¥ 2 02 AN T2 % 4 i) KT Z & T
On-Chip Emulator 23 > 7)) — Rigk % Bh 3 5,

MISO D I/O EVnH 006 1 B IND L) — RT—XDUEMNE 95, RELOAD EVIZ0%2 ANTD L
MISO D I/O ¥V mH ) — RTF—AMNMSB 25 8bit i(EJINDEDTINE AFEVIRTZETY — RT—X% )
T3,
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Responsive Link

22.1 WE

Responsive Link 1%, &FEORY N, HEHE, 753V N FA—ALA—MA—T a3 VEOR L DN Z FEBT 2 7~
DIZHBIELN— R TIVRA LGB, RO, B, SEEDOYIVF AT AT TR &2 OMNUEZET D 2O BER
VI M) TIIERA LEEOT G2 FRIZAEEIZT D LD IZHKGFZ2T>TWD. FRZ, VTNV EA LADHEwmEZDFEE
JRFHATREZR & D12, /37y h OBV UBREZR FEBIL T\ 5.

Responsive Link (&K T IR A L5 % LBLT 572012,

o JBE/N Y MIBEEEMNT, MOBEREDEE/ Ty M AMRNMEREDEE/ Ny hZEE ) — RMEISEWVEL
o N—RVUTINERA LG (F—RZVYD) &V T RN)TIERA LilfE (A XV NV YY) O

o RXFEUAY NT—=U7 RLA (EEXT RVAKROREELRT RVA) 2ROEE/7y S OREEEREIZL -
THIDREFIZHAE T & Z LI & o TEM AR TR 2 3% 1) S fE S % il

o JBIE/N Y NOBEEZME ) — REICN I BEAARRIZT S Z &> TNy b OINEGE & 73 SO B C il
e N—mRDUZTIZLBD 7V —LBADTT —FTIE

LW fEEMAGDES Z LIk o T, SEEEZ AW TABE D& FREO/NS WERBEE % FEBHT 5. X

512,

o EASHE 2 B I A E W e
o MROY—7V—

e Hot-Plug&Play

FDMR~ BRE R BT .
Responsive Link \[E N T I3 WU F 23447 B2HE (IPSJ-TS 2003:0006) & U TFEHE/L I NTH Y, EFEMIZIZTIE
ISO/TEC JTC1 SC25 WG4 12 5\ CHEMELIEEA T h TN .



#8223 Responsive Link

222 AVHTx—R

V7 M) TNERA LG (BT, BIZTF—XEIER) OTF—ZY 4 X (BT —X, SHET—4%) 3IKkEL<, h
R UTNAN—=RY 7IVRA LGEEF (BLF, BIZAARY NEIER) OF—&2Y 4 X (filfa~ > R, RAPESE) IZIEH
WINSW, o T, RERIOD 1 REOBEEH TETORERTD HIETHE, AROBEITARIBET—LLLT, k&
DF =Ny b, TDODTNTIED D08 TIVA A AFIERIZIZIERICEER A XY "Ny N WSE—FEE
DIy N UTHIET S, T—R ARV N2, EXNAFE—OBEHREZEL CTROENOEE 2T MkART
WA Ry MEZOFFRINEMEIZ N VY RTERNDT, N—RIUTNVEALVATLIEHRNETHD EEZZ5ND.

F/z, BHOEY2a—NVTOLODBEREF Y AN EHETDEV) TIVAATIE, FARCMAEDEY 2—IVNEBIET S
MIZE TNV RIEDEIICZAL U Z N Y R D ZENAWEETH Y, FEHEEE HIZ< .

X5, VINVEALLBEIZBITIZ2 ML —RAT7E 0T, VI M) TIEA LBEIRTINOOVIHEBEIINF AT 1T
T—RDOBEFIZHNON, N— R TILEA LBEEIEEICHEECHN SN DT,

o VI NUTIEA L )NV RIBIREE =
IN—Tw N2 TELET L0

e N—RUFIAAL: LT VUMW =
VATV aTEBEIF/NIL LAY

EWVDTRDEDHD. ULNULEBDRSNNTY N A X2 RELTDLEAN—TY ME@EL R0, AL T UV ER
B2, Wy N A XE2NILTDL LA Ty VIIELBRDH, A=Y RAPKREL R 20V —Tv FHYEL
75,

#>T, Responsive Link Tl&, T—R T4 VARV NIV EJHL, DO T 1 2 OFEEEE%R point-to-point
OMAET ) TIEFE UTHEFINTWD (K221 81) . UF, ThThiz T =RV V7, ARV RN) VT LT
B T=R) VI TENTY YA ZAZEREENDORKEDIZLTY 7 M) TNEA MBEIZHEHL, 41XV M) Vo
TIENATY A X2 EEEND/NIDIZLTN=RY TIVEA LBEICHEHAT 5.

Responsive Link Connector Responsive Link Cable Responsive Link Connector
(RJ-45) (Enhanced Category 5) (RJ-45)
1 Tx Datat Data Link Tx Data+ 1
2 Tx Data- 2
Rx Data+ Rx Data+
5 3
Rx Data-
4 4
Tx Event+
5 Event Link Tx Event+ 5
6 6
Rx Event+
7 7
Rx Event- Rx Event-
8 8

22.1: Responsive Link -1 > &% 7 = — A
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22.3. INTY RT7 A=W b

22.3 Ny NTHx—T vk

22.2 1 Responsive Link /N7y N7 =< v & Rd. @587 ME, A~y ZE, R+ 10— R,
RO T 2. ANy ZEHITBLREMDRY N7 —2 T RUARLHEEL, bLA IEIEHEEERE AT —2 A5

MR X N 5.

BENTY NIEEET, N—RIUTNVEALBEHOAXRY RN IOy " AL R 1654 b (R4 —R:
SINA K) EINXL, VIRNIDTNEALLBEHOT—2D) 7087y b3 A X164 31 b (XL T— R :56 /51

) EREFW.
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)

Data ||

ength

1 | DirtyO| Dirty1|Dirty2 | Dirty3

Dirty4

Dirty5 | Dirty6 | Dirty7

2 | Dirty8| Dirty9|Dirty10|Dirty11|Dirty12

Dirty13|Dirty14|Dirty 15

3 Start | End Int. Fatal [Correct

Serial Number (Cnt.)

Frame Format (12bits)

Data|bits

Redundancy bits

22.2: Responsive Link DT N7 4 —< v k
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X 22.2 D@E/NTw hDAY X UT, B2231I2R8TEIICH3Y NT—2 7 RL AITEBEREZMNNTS. 256
LAV (8bit) DELE ARG L, BREIL 0N —FES, BFENKRELRDIILEN>TELSRD.

Priority[7-4] Source Address Priority[3-0] Destination Address

UL NNEENNNNEEED)  RENNEEEEEER

I
16 15 0

22.3: Responsive Link DN &7 7 —< h

Responsive Link DEXEE ) — REUE, 2v T =27 RUVZARIZHIRI N, BEEZHERHLURWES, B
1213232 ) — R e85 (K223 28). Responsive Link OFIMETHIEL THBHHHE (/ —REBIZ/ —RTY RV A%
EY) 2T, 12bit DEEFTLT RV A, 12bit DIEEHET RLU A, 8bit DESLEZHNTIL—T 1 VT %1TD) DEAIC
I, 212 =4096 / — R&A&2. 4096 &V ) — REWPKERY AT LAZBETIEICE, BT RLAZE D YT
(24bit D2 W "7 —2 7 KL A ¥ 8bit DEELEZHNTCIL—FT 4 VT %475) Z&i2&V 224 = 16M / —RETOD
J—REEYR—bT 5.

22.3.1 REEER (64B) OF—4% /847y K

VARV Y TV I DALY FIEH Y b ZN—HD AL w F 2 AL TS, F—2 /87y MIFEEE (64byte)
T, N7y MIEBREMNMINTHNS., T—FN7Y MET7 RVA (V=R TAT 2=V 3aY), R{O—KR,
AT =R ANOGRERIND. Y NANV—BID AL FRDT, FHEMRIBZOED T—XI1F /) — R2RH LU Cixk
XINDH, HD ) — RTHEENRZ 52561, BREDOEN N Ty RBMENNNTY 2 BT ZENTEL LD
BoTWd., ZOBBEIZE > TRKE TOEFEHA TR DEEHERID ) 7TIVR A LABfEZEBHL TNV,

T—2Vry M, 2byte DIEFILT R LA - 2byte DIX{EHET R LA - 56byte DA T — R - dbyte O - IRAE
T — A D3t 64byte K VX5, dbyte Dl - RET—XIFUFD 74—V v hE LD,

UD I—YEHT TV (ERITHETEE)
Full RA T — R 56byte TR TENT—ZTHOLNTWD & X1, TNLAEO
Data Length RAO—=ROEHT—2E. 17556 DE%ELD.
Dirty0-15 NI RDEDYT— R (dbyte) IZTT7—WFHETZ20%RTEY b, N7y hD
2U—RBEIZZ I —2H DG Dirtyl B31 2225, (N—RyzT7I2&Dty NIhd)
Start ZDNNTY R AR— NNy N THD e E 1, THLAMNIO
End ZDONTY BTV RNy N THD L X1, ZHBANEO0
Int 2Ny N EZITIABICEIVIAAZ AL D & EIE 1, TNLSMNIO0
Fatal 2O MIEGHBRT T —MFETDE L, TAME0 IN—RY = T7I2&D Yy hIhd)
Correct ZONNTY NO—EHSIT T —DFHEL, ThBNBEINZLE X1,
TNLSMEO0 V=R T7IZ&ED LY hIND)
Serial Number INTY NDOY) TINF VN AZ—=RINTy "0, B0 NS 7 £ TEIGEYIRT

22.3.2 EEE (16B) DAY~y K

4RV Ry NEEEE (16byte) T, ETT RV A, BERT RUA, RIA—FK, AF—ZANLHKS
B. ARV NOBAY ) — RCHESBZVRY, EH — RERE LTV —5 1 Y7 XN, BN 2861
F— 2 DBE L AR, BRI ST/ y ROBENBL R85,
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22.3. INTY RT7 A=W b

4byte OHlH - REET—XIILAFD 74— v &L 5.

UD A—YEHT TV ([LRITFREARE
Full ARA O— R 8byte WITARTHE YT —XTHOLNTVWD L X1, ZNIZO0
Data Length RAO—ROEHT—AE. 1”5 8DfHEE LS.
Dirty0-15 NIy RDEDNA MIZT—=DPFETDINERTEY . N7 hD
2N FHIZZ =B 2541 Dirtyl B 1 &AR2. (N—Ruz7IZ&)ty hINd)
Start ZDONTY RBAR—=R)NTy N THD & E 1, THLANIO
End ZDINTY RBRZY RNy N THD L X1, TRLANL0
Int ZONTY N EZITIABIZEVIAAZEL D L EIE 1, N0
Fatal O NMIBRINARTS —WEET S E X3 1, ThSNE0 V=R Ttk Yy hXh3)
Correct ZDINTY ND—EBIIT T —PFHEL, TANMBEEINZL JiH1,
FNLDAEO0 IN—RUzT Iz kY bINb)
Serial Number NTY NDOT) TINF VNS AZ—=RNTw "0, B0 NS 7 £ TRV IRT.

22.3.3 BEEICL 2BV LIEE

PR &2 NNy NOBWE U2 EB9 272012, BWBUHANY 7 7 LREAMBREEZ A LZ2Y b

T—=0 A4 F2HEH LTS, X224135 AJ15HIIT—2DAIY 72D BNEUMANY 77034 )37y 8y db
5239 NI =AY FOMEZEZRLTWD, (SEEIZ RMTP 125223 T W5 Responsive Link 1Z1% 8 737y N3 D
BOBUMANY 7 7 BEEINTND.) K2241280WTC, BBEOMTIFAR—NESEZ2RLTHWS. AJKR— (In0~
4) MO AR INEIE Y M, BE — RTEHELURNES, TOEEILHAK— N (Outd~4) NHH %75, B
B2BANR— IO ANINBENTY MBRRIUH IR — NMCHEDE2T RS54, @E/57Y MIAmI W@k
JEIZHED, ARNMEBIEEDEE /Ny N EBWEUHANY 77 GERIZIZEVWEI NHNNY 7 7) IO TH %Rz
U, mWMEREDBEGE/ Ty NE2RICHDIED. SWELEORBE/ Ny SOOI OBITRNMELRED®E /Sy B
ZEWVBRUHNY 7705 IAR— MWL, BREEBICKS7ZEE/7y hOBOBL Z175.

OB, WEBD AL W F 7%, ~N9 BEEZZD A =N~y R RO —T « ¥ 75— T IO SR % Bk 5 720
12 22.4 D K 512 8bit /3T LIL (byte Hifii) TITD KD ICEFINT V3.

FEDEE/NTY NOBWEL 2 FEE TS 2OIEENNTY POREIIEHELUWBEWBUMHNY 77 % 8 KA SIAR—
MINZEER U TS, X 51T, HAMREZ I T TODRHZ AR A D KT Ny 7 7 RN T S IZR > 25417, &
WHELU Ny 7 7 DN Z —IFIISREES S 72 O DR SMTELE (DDR SDRAM) 23172 Z LMW TEL & D128
TWa.

X 22.513K 224 DAY NT =T AL FOO L DDASTHBOFHMEZRL TS, 225125\ T, HEOHFIE

—FEBERLTOS. @ESTY FOBWBL 27572012, £9, ASE—bN (In) 25 AN INz@fE/37 Y
N%&, AJIBA V& (In-Pointer) TIHURINTWEBEWEUANY 7700 6BWEUANY 77305 bHIN
TWRWENY 7 7ICEHZAL. ATy hOANY EPIEBTRTZELBNVEUANY 7 7 ICHSIAA, TO%
%3mtmyﬁéﬁ’ﬂm6®¢9@w 74/77 TNWEZBUBDR—- NESLEBEEL255. Bonzth

— MEHIERK 225 DY Y7 2 MO —7 (LO~L4) IZFERAD. FlRIFL2 Y SBETHNIEZED ATy bD
mb%imb$—b2f%6_t%m¢
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Fifo00 \
Ino Fifo0L
Fifo02
Fifo03

Fifo10
Fifoll
J Fifol2

''''''''' Fifol3

In1l

H Fifo20
In2 ! Fifo2L
I Fifo22
Fifo23

i Fifo30
In3 ! Fifo3L
i Fifo32
Fifo33

H Fifo40
Ing 1! Fifoal
Tt Fifo42
Fifo43

[

“““ N
YYYYY YUYy YUYy Yy Yy Yy

SDRAM] | SDRAM] [ Table Routing | | Priority Priority Priority Priority Priority
Arbitor I/F ArbitorHTabIg ||Arbitor0 MUXO | arbitor1 1 MYUXL | [ arbitor2[{ MYX2 || arbitora[] MYX3 || arbitora[] MUY*4

! ! ! ! {

MPU out0 outl out2 out3 out4

22.4: Responsive Link D3 8T —2 AA W F

sdram-in-flag0 sdram-outflag0 Link Strobe
In ==# [nPointer | Overtaking Buffer0 |[Lo]L1]L2]L3]L4] Outpointer0  OQut) ===
sdram-in-flag1 sdram—outflagl Priority0 ==
Overtaking Buffer1 | [Lo[L1]L2[L3]L4] Outpointer]  Outl ==
sdram-in-flag2 sdram-outflag2 Priorityl ==
Overtaking Buffer2 | [Lo[L1]L2[L3]L4] Outpointer2  Out2 =
sdram-in-flag3 sdram—outflag3 / Priority2 ==
| Overtaking Buffer3 | [Lo[Lt]L2[L3]Le] Outpointer3  Out3 ==
Priority3 ==
Outpointerd Outf ==
Priority4 ==

sdram-outpointer sdram-inpointer

N/

Backup Memory (SDRAM, etc.)
22.5: Responsive Link DEWEBU /NN 7 7

225 I2BWVWT L0256 L4 FTOHBME Y bPEMTHNEYILVFF ¥ A MZEKL, 2THEPHTHAUITO—R
FYADMEREKT S, AJTHOEIMNIEH AR — ME (Out0~Outd) (IZTNTIHANIZEZEWVBEUHANY 7 7D) v 2
2 hu—=7%28U, HHOR—b DOV V7 2 a—=720aG8586, EIE— MNTEE X 7z Y@k g e
#r (X1 22.4 O Priority ArbitorN) (ZxF U THEEE & HICHITER 21772 5. 22.5 @ PriorityN (X[ 22.4 @ Priority
ArbitorN IZEf TN T W 5. BEEFIEHRIE, BIERN—DDANR— NN ETHI5EFEZBICH I %
52, BWOBERWERD D GEIIMEBRED-BEHVEDICHNIFT 25225 L5125, —BELREDEGOERNE




224, TV—ALT7F—<vY b

BHd5E1%, S ROy ARTHATHN2525.

WS/ Y NOBENBZNGER, HEND > TETOR M TORSBIEDEE/NTY NOGEI, ~NYEDZF
EN—T 4 VT T =T INSROBIEREBICES ICH D EGT 5. ADHOEE SR — MITIZ VY b DRREK
THEHRZIIHERTDV V7 ANO—T2EHIZL, ®TOV YA RNA—TWENIZBSZFTDNNY T 7 RETHD
L REWRTS.

#l Z1E, In-pointer H%E b‘ﬂbﬁﬁ/\/771 Z2IUTWDEE, ANKR—NIn 25 ALINZNNTrY ME, £
ZERAEVE LN 7 7112 . RIZ @A/&%m_w—vfyﬁ%~7w%m%,Uyﬁzbm~7t@%§
2195, #lzlE, L1 & L3 75‘75)@71’371 iy, Out-pointerl & Out-pointer3 (FFIZZDEWE LU ANy 7 71 2450,
Outl & Out3 A H TR & 272 DEIE % TN EH Priorityl & Priority3 (ZH 195, #lZIE, Out3 129 <
HARRETHNIX, HIFTFFAI A Priority Arbitor3 652 6M5 DT, EHITEWELUANNY 771025 Outd (IZH
H#BRT 2. B EbE, Out3 fliANBEVWEUHENY 771D1L3%2 270795, £/, Outl IZIXESIZH I
ARBD BN dde, HUFAMELND T THNEREEREE Priortyl I UHEITS. ZTIT, Outl A
DOHAFREFHL ORFET, FU < Outl NI UZWEBELE STy SBF7ZIEWBUHANY 7721 A>TE 254,
Out-pointerl l& & VEREDE NS Y ROASTWSEWBUMNY 772 23 & D12RY, TOREERE/ NN
NI ER LB % Priorityl ICH AT D E D285, BNOEELAZEELE STy NI Kb L, iz
Outl \ZH I U2 EBSEE VY 23R W4E, Out-pointer]l IZFHTEBWEUM NNy 771 2L T, FAkCHENZ
ML E>Ldd. 2D, FH—REEDEITTHEBEE /Ty WRZINTVOERIZYH, BiD &EELE
N7 RBBWVIBL TV Z & 2 AREIZT 5.

X225 28T, BNRAY 77 RDRBR>TOERY 1 ARIZESTUE 2258, ROATI/NT IRk
Fi1E (DDR SDRAM) ITB#Z /TS D IZR>TW5. HIME T”ﬂl\/77@ﬁ%‘)ﬁi‘%’7<ti‘) 2ARLAEIZRD &,
IR AN G IR S T ANy MR BEEZ R U TEVWBUANY 7 7ICESRTI &Lk, Hh%
ke d 5.

F /-, BEANERENENZTOILRDE, TO/)—ROTOvy Yy a7z U TEHYAAEZNTONDE XD
25T W5, BBHAREE NENDIGEIL, TRIvYayay sa—I&2iF7o TNy NOEE2ITo7/20D, &
BIRICEET — 2 DO—IHEIEE TS £S5 ICHIEHT 2EDHENEZS5NEH, TD 70 N ANVHEIE Responsive Link

DRI TIFEDTVAEY. TNSHIF LMD T N aNTIFS 28R 5DT, EilEIViAA%E 2T 5 HMIE% 3% 5E a6
1292 & DICEEI LTS,
DY IVEALNBERZERT DO, BEREIZEDSN7Y hOBOBLEZ ZDOESIZHEZITEDARLITEINE
DUTEFEIINT NS,

224 TJL—LT7A4—<v b

lbyte I%, [ 22.2 D Frame Format &2 RTTEEY &2 ED~ZT7 L —A2 2 LTV TIIEZEFEIND. FHMIFK
L ROVIEF O % S 1.

Data bits 8bit DF—#

Redundancy bits byte 2 Redudancy bits (JLEXYY ) 219252 & T, CRCEHEIFELY, /Ny h4&T
EZELKRDLBTE byte BIZT T —FTIEA AIHE

225 I—Fa4 T -F—=T)

Responsive Link ORRIEHIEIL, 26 IIRTEOBIN—TFT 1 VT TF—T) (REGHIHER) 2%ETDHILIZE->T
12, =T+ Y7 F—=TNIL, Responsive Link 1> hO—FNIZEX, TD /) —ROO—R) 70ty ¥hbi
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#8223 Responsive Link

EBITEDEDIZAR->TVD. X226 2B\ T, Reference FBIE/N7 Y DAY XL [H—Td ), Referent #hlZ45%
2Ny MCBTHEEETTD. EEEY MKUDE B M, %M%M%@74/#4A/bv/7m® LEINT — A
DY VRADBRENERT. MALEREINTHNE, W) V7 EERROFREICRSD. L4-0] 1%, mikoD) > 27 A b
O—7kEy hThY, HhFR—~ () 2ELURT.

N—=F 4V TF—=TNDOREX (Y M) IFRERGFTERLEKRD720, FEIZRIBH/RI AT LEHEETD
BUZIZIBNCUE O AEEMED B D, —TFT 1 VT T —TIVIAYN IHROVKBEARY AT A= BETIEIZIE, O—7h
V) —=R7TOyHDOERE LRIV —T 1 VI T —TNEMEL, Responsive Link 1> hd—Z LD —F «
VIT=TNEF YT a L UTHWS EDIZT5. 2FY, TLBHNED MMU &=V T =T EHWZAEYE
BEFMRAEHFEZITOLDICT5.

ZTDEDIZ, V=T VT TF—=TWNZey NUBROWTY M) RS -o2BIiE, 0—H)V ) — RO T ok $izst U TEl
DiAAE DT B L FERFIZ, %457y N % —BFICHTR OB AN GRS 5. BVAAENT OGN T O Y
Yk, FEBEOREBN—T A VI T—TN %V I A= LTCITY M) 2REL, TOITY MY % Responsive
Link 32 " aA—Z EDIN—TFT 4 VT T—TINDEYRTY N) EATY TT2E512753. (L DA, BffifIh
TVWARANWIZY M) EATY TR EZLNDM, THULRT-0S DR VKIFETHS.) Responsive Link 1> N —
5%@,4NVFUV78?_QUV7%%%M’ODT’LRUIVFUTPVXNﬁWé$O~ﬂJL RT-0S (2
WLUTe Y 2525551295, TDH, BELUTH 23y h2BEVWEBLAY 77 IZEBEIRET I 2124 o Tk
W —T4 VT FEHT 3.

LD LD BEBMEIC XY, KREBEZDEY TIVEA LY AT ADPMENETHD. 72720, 2 ba—JFHNDIL—
TA VI T=TIVINE DHPDOHBET RN E, BEICN—RY TIE A LEEZHERFT2DOIXHEEL 42 5.

Fr2, DRV TIVEAL LAY AT LAOBENKEL BNERDIFE (DFDI—TFT 4 VT TF—TIVDOY A ANKEL
BAERDIFE) BEOYY RIEKELBRY, VTNEA LEORKMKEE KEL RSP, EFETHMUEEL TS
BEEE XYY YV aIlEE, O TRVEDERERE EON—T ¢ V77 —TINTELSFOHEER LD Z 12 &Y, EH

NHFETHD L EZOLND.
Priority[7-4]  Source Address (16bit) Priority[3-0] ~ Destination Address (16bit)
0 EEDE[P7]Pelps[PalPa]P2lP1 [PofPEl 4la[ 2] 1 Lo
1 EEDEP7 [Pelps [papa]P2lP1 [PoPELa]La ]2 L1 L0
2 DR RRRRERER EEDEP7[Pelps[Palpalp2lp1 [PofPElLa]La ] 2]Li]L0
3 DS EEDEP7 [Pslps [palpapalp1 [PolpE]La]Ls]i2]L1]L0

4 | —>
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

22.6: Responsive Link D)V—T 1 V7 F5T—T )

22.6 /N4y N DHNEE FIE

) T7IVEA LGEEIN T Y NOKIHZMENSITFD 2N TES LDIZTE20Z, @5/ — REIZ/NTry bOEg
EOMIFEANTED LT, SEEHERTOY TIVE A LEEOHE%FEHL T\ 5

BREOMITEZIE, M26DV—T4 > TT—TIV a5 LIZ&oTHARD. M226I1I28WT, 32Y M7 —
JF7 RVALBRELZTIIIN—T 1 VI T—TNVESRUBIE— NESE2PETIHIC, BREELZHIBEARVE—
R (X 22.6 DELREMNZFLEY N PE»ES) OLSIZELEIZOEETHIN, BEEEZMNIEZAZE—R (B
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22.7. BEIEEEIZHE o 2RI

EMAFE Y N PEXWAER)) OB, KR — M5 HIT SBICEE (Priority[7-0]) % $HELE (PT~PO0) IZiE X
Zb. DFY, B —RTO@EENNTY NOBREIZATIINTY SOANY ZITM NI NTHDERETRES N, £
DB > TBEWR IR —T 1 VI WREIND D, K — REBETO@EE /Ny NOBEEZ TS Z &
MCTED. V=T VI T—TNDOFEIEY T "I T (HB) TIVERA LTARY—F 4 VTV AT LE) TR,
W—TF 4 V7 (REHIE) HEIIN—RIZTTHRD LDIZR>TWVWD

2Dy S ONEGE BRI XY, BIXIE ) TIVEAS LABEORER LA TV EERTLII RV TR
WTC, VT7IVAA LBEDHIEZAREE T2, )T IIVE A LAEDRVERE Y R3OV 7 IR TNT, 028
T RHBMED Y TIVE A LEDENSTY NOBIEDY) TIVEA LAEZHEZEL T2 LS, BEEHI Ry
DUy NOBEEEZ T T2 812k >T, V7N EA LEORIHZITS ZENTES. HDWVIE, HS/—R
TTY RIAVIADREELT L E-45E, TOEENTY NOBEEEZERTORIET LT Z2i1zdkY) (FIZhY
NARY NTHEEEE LIPS L8110, RENSDTY RIA4 VI ARSI DAL RD.

22.7 (BEEEEIIHE o =R IR &M

B I > CTHARKRPERBE 2T 2D, T—XORBEOFIHEZTERD ZENTED L1, 2<AEALAY B
T—27F7 RV AZFOEENTY bOREE2ELEIZL > THORBICHETLEZENTIDLIIZLTVWD. T0D
72z, EARMIEAY NI =TT RVALBREDOHM TN —T 1 VI —T ViR T5.

BREZLIIBTIN—T A VT T—TN B E LRI NEBRLRVEHETHZDT, TI7ANM— 2HIT5
ZEMNTED. 2V NT—I 7 RV AR U TH D PEREN BT 2G50 (B W—F51> 7 5—7)IVE
IZHEWIGAIZIE, BB B OMRVELE 0 ORBRT 7 AN MEBE R EDI28>2T0w5, DFY),

1. 2Y hU—=27 RV A EEREOWHN—ETIUTT ORBEHIE Bk
2. 2V MU —=27 RV AR—HT 2 MWMELEN B L BVNIGH, BEE 0 DR

YRB. T, BEEOORKRIET 7 AN MRKERZDT, RRTREMERLTLEDRONE S ITV—F 1 v
TT—TNVIBTERTDHENRDD.

X 22.7 1%, 2R FOREIBEIE ) —R2H2 L, ©L<EUEELCHSEERITH U TERZERED®EE/N
7w N & RIRHEE LT SREEZRT. HlZIE, EBEE 0D Ry N Vo Ok EIZROEE ) — R»n S0
Iy NEE URER 2@ > TRERIGED LD IZHRELTH X, BILE 3 ORBBITIEE T L XELDOBLE 3 D@E
N RUMNEGBRVWESIZERELTEL Z&ic&y, MD@EEN 7y b EHENR I VEHRRRE2 FEHT DI 2N
TE%. Responsive Link \ZIZELEIZ L 2BV UERD DD, BEIPDH D LBNELDZDIZLDDA =8Ny
RPECTUESIDT, ZOXDITEREEZHANTNNT Y NOWMENR BWEHMREZRET D I LIT&Y, FEFIC
VAT VY ROTVY ZAPNIND TIVEA LRBEDOERBRZ W GEL 5. £/, BRENELLIRKEZEIRTTDHZ
LIZESTYINF VI EFEHL, NV RBZETSZEERRICAGEE TS,
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% 22% Responsive Link

Data (RriorityQ)
Source
| Data (Priority1)
1
1
1
1
1
1
1
1
1
1
1
I Event (Priority3) tination
1

) Evént_(P_ri(;rit;/OS o

22.7: Responsive Link DGR E&

FIRIH DO E AT A TIEX 22.8 D& D RAMEEZ D2 GERL V. K228 ICEWTHEGE/ — R 0»bifs/ — R
S5IEET 255G, BRE 0 O@EE/Nry MIEMIGEE /) — R 1L EEE/ — K205 df] ) —RE2RHL TEE%
77250, BRE 1 OME/ Ny MIEE ) — R O2SEEEE ) — REANBEEZTRD ZENTES. Zhi, #l
ZIFea—< /4 RaRy MU, YWIEEEY -, EEYa—), NEYa—), €V
L TNODREEEBY TUTRIERIT O TV AD, FHEHEICES UTEHEHEY a— Ve REYa—ILHODBELV 1 T
VIUNEIZEDBRWEHBUZEE, BNTHEEY 2a— Ve Ya— )2 EEER UEBLE22 2 CEETS I
2D, BAGIEGERE (ZO5EFEMERR) ORREEL TS, ORI, EVATAZHEETLIERIZFHD
ER5.




22.8. &KL )ViE(E

Source

Data (Priority1)

Node4

/
. Node5 Node6 Node7 Node8 Node9 Node10
Destination

22.8: Responsive Link DT AR &R

22.8 KL NIILEE

Responsive Link \3 0 8HIHHKRTH D DT, BT LTI =3[ EXR{TDODRITNEESRN. TOB, TEL727LI—
FIIEIZ &> TY 7V E A AENEZRDONBZNEDIZTDIHEND D.

22T, N7y MEALT CRC 2L T —RIEZ{7D HHETIE, N7y M REeZELRANWE LI —{TETEAR
W, TDGE, R THIZVATUYNBEBEINTOLDT, VIV EALBEHOTS—TEL LTIRFELL A
W, TIC, VARV T VI TR 1Ay 70270 —4 (K222281K) M TTS—3IE2/T, 1 7L—A
(8bit 7 — & +4bit JLER ) IZDF 1bit DT —ThHNUE, HETDIILRULIIN—RY =7 TH#EVETIEEITD &S
1295,

22.8.1 CODEC

Responsive Link @ CODEC (&, 8bit OfFHE Y M, FRYETIEMHD 4bit OTURE Y MilZ A 72 12bit 2 1 7
L= UTClfE%2475. K CODEC TIrbNdA{biE, UFD LS BiiheRb.

LXK EHEEN I Y 7/ A TREY NZ A 23 5T IER &)
2. Bit Stuffing G#fE L7z 1 DFFEIZ 0 2 HA)
3. NRZI 541k

DIF, SREBIZDOWTHIETS.
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#8223 Responsive Link

22.8.2 XKEHENI VIR SIE

MOFTERGE LT, EMZHEAD 24 + 2 + 1 OXKEHBNI VIR E2RHT5. ZO/FELTIE, 8bit 7—4

@Fﬂ@&ﬂm Mm@m%tvbﬂ%ﬁMﬁé & T, 12bit FOEZED 1bit DFAY 2 ZEMTEIIET D L &1

U, 221 LV DMNEZRETE S, RERIZIE, N5 12bit DY ML, MSB {225 1bit T 01k4F
%ﬁo.

#£221: VY RO—AELITT—DfiE

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

22.8.3 Bit Stuffing

I MEREER T I8 IC&oTHIERIIND Y /7/\031_{1m55253\79>5%$’9 ZASMD Y I [F A D S 2 [a] 5k
T2, WET—AHIT 5 DDEK L2 1 BENAZEEICIE, TOHRAIZ0EFATS.

22.8.4 NRZI&FAIE

BALIIZEE T B BRIZ NRZI(Non Return to Zero Inverted) fi&{bZ2175. NRZIFFEIE, 0 2%5 56121
VIDT—AEY b EKIEL, 1 2XDGEICET -2y hOREEEOE ERFFTD.

22.85 Ty N7y T/IRE—

EIFRBAEREY, THITELWASA=ZANYR) VIS5 —REDRBIE, EZEA VAT —AMTT7 L — AR
ENBNGEDR DD, TDOLDBIGE, RN Yok EdTS 51295, BARWIZIE, BIRIZRTEY b
T TN = B ENRET .

v N7 w7 N&Z—2 000001111110

ZDNRE—IE, ML 2 1A% 6 fE LRI U &RV &0 S bit stuffing OBHNI K U T2 728, WHhRZEE D /N
‘/l\r‘:%l:/'ﬁﬂiffrbé. ZEMTIE, ZONRE—V2XET2 TR, RINGERLZ7V—A0%, LWy
DE 17V —Le UTHRT 5.
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22.8. &KL )ViE(E

% 223 dWfEHEL T —T )
| Speed (Mbaud) | 100 ] 200 | 400 ]
Maximum Length (m) 100 80 60
Recommendable Cable | Catbe | Catbe | Catb

22.8.6 DPLL%ZHAW/KEEY NEH

Z {512 DPLL(Digital Phase Lock Loop) ¥t % %5t U, ZEHZ0Y Z7O3Nib E3Y) Ty JIZHEIA L TRERFS
YTV TFT L bt FEEH 2D DY T VTRV T N T OFEIT & o THZE (4,8,16,32,64,128,256) 129
%. DPLL TIX@EINZAM I IZZER IO 72 EKL, ZEEBEOTYIYEMIETLIILIZLY, EHOTY
VHMOHRRTZER IOV 200 H ENE L5102, ZERAZOY 7O E MR EZ175. %2221 DPLLOE—R
%R

E—R#% | pmode2 | p.model | p-mode0 | d_clk B/ 1bit x5k
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

# 22.2: DPLL E— ROBEE

22.8.7 ITo—DOEERWL

Responsive Link Tl&, #44Y)iTERFEGILIZE 5T 1[bit/frame] DFRY ETIHHBNIZT T —FTEZITD 2 LMW TE 5.
T —DET & ZEMTRET D201, 222D Ko FEOD Dirty € M &3 TS, BARWIZIK, T—2Y V2
DEE T — R (dbyte) HALT, 1 XY M) VI DGENA NEALT, TI7—DdH 572850 Dirty € b %3 Td. T
F=MN—=RITIZEoTEEINTH, FTELEINARLSTE Dirty EY MIVET2&51295. £/, 2D/
MR 1TEITH T T =T EMTONN—R Y7 TEIEL IN5E, LA F7ED Correct €Y h &2 TS, T
7 —RIEARHREE S 5A, Fatal By M2 Td. ZEMOT TV r—a vy Tk, Inbxe23E1CL, HIRIE, %
BT =A% ARYBITHIENCHEH L TERONE S EL2HMT L 2 L 2 a[REICT 5.

22.8.8 BEXEE

Responsive Link D85 (ZH) #EIL, McREE (V74 F¥ab—Yay, 77V r—Yay) 28EL, 400,
200, 100, 50, 12.5, 6.25 [Mbaud] OHiFH TSI AT ZE L T 5.

# 22312, BEHE L RAEEIEME, HEEE — 7OV OBRERT. HlAIE, RAREHEE 400Mbaud] TiEfEd 2%
&, 77— 7 )VIZIE Category6 = (HfH L, IABFEEHEL 60[m] ANTHD. ZDHA, DPLL OFEMERFFEIIET 2—
TA D1 1D 800MHz] DT Y FHA I YTy VEMAL, ¥ 7V Y4 TDPLL 2175 ZLIZ&>THEETS.

VAR Y770y 3 AAAHAREZEE L TWDDT, HEBENVPRIRMEL RS, —RIGBEEEE ()
PERBED) ZELSTIUTHEEENPRKELAY, BTN RS, BEEEDETIL, ZFr/0v I 2EFH T3
DTIFBL DPLLOY Y ) VI EEETLZ L ICE 2T D, ®KoT, WMERENMEVGSOEEI, WBEHEE
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#8223 Responsive Link

MRS RD I LICE D ZEMEDHIME DPLL OY Y ) ¥ ZRMPEMT 2 Z L Ic k2 2EEDEINE NS 2 EORM
2xr5.

229 XEYZTvS

VARV TV IEOT RVARY TIEUTO®EY TH2.
[ Fa—K7 KL 2 | B3 N3 1/0

0x8000_xxxx Link SDRAM

0x90xx_XXXX A4 RY MAJIFH DPM (1)

0x94xx _XxXXX A XY MNMEJIH DPM (r/w)
0x98xxX_XXXX 7 —4& AJIH DPM (1)

0x9Cxx _XXXX T —X2 I H DPM (r/w)
0xA000_0xxx VARV YTV IREL Y AR
0xA000_1xxx VARYY TV Y IHIRC (r/w)
0xA000-2xxx N—=TF 4 VT T—=TNT RVAE (r/w)
0xA000_3x0x N—F A Y TF—T NV VI (r)w)
0xA800_xxxx Link SDRAM €— R L Y A&

W7 KL A: 0xA000-0000

22.10 LIRAYTv TS
22.10.1 SDRAME— KL T R#¥

7 7% b 0x0000
31 2 10
\ 30'h0 SpMOTE

Responsive Link 1%, /37 MBWEU AT O SDRAM % 11175 Z 2R TE 4. SDMODE(SDram MODE)
VYA&IE, Ny MEWEUHSME) DDR SDRAM OF L K& X 239, SMSIF SDRAM & #H# L2 WEGEI1E,
WIHDEWB L NNY 77 (FV V27 83y ) OATEBREMN SNy NOEBETS.
bit £ B&ne
29’h0 0
SDMODE Default 000
000 : M SDRAM &2 U

|

001 : #M1r SDRAM H V), A& : SMB

010 : #M$1r SDRAM H V), A& : 16MB
011 : #M$r SDRAM H V), A& : 32MB
100 : M) SDRAM H Y, &&E : 64MB
101 : #MJ 1 SDRAM H Y, HE : 128MB
110 : #MJ 1 SDRAM H Y, &BE : 256MB
111 : #MJ1F SDRAM H Y, F&E : 512MB
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22.10. VIAARTW TS

22.10.2 LRARVYITYVVIREEEREL VRS

77 h: 0xA000-0004

EE V=871 b
31 2827 2524 2221 1918 1615 1211 98 65 32 0
| - | Data4 | Data3 | Data2 | Datal | - | Event4 | Event3 | Event2 | Event1 |

RSL(Responsive Link Speed): Default 000
AUVIABIBZVARY Y TV VI DEREEZRT.
111 : 800 Mbaud
000 : 400 Mbaud
001 : 200 Mbaud
010 : 100 Mbaud

011 50 Mbaud

bit £ ae

Datad Data Link 4 F RSL
Data3 Data Link 3 FH RSL
Data2 Data Link 2 FH RSL
Datal Data Link 1 FH RSL
Event4 Event Link 4 FH RSL
Event3 Event Link 3 FH RSL
Event2 Event Link 2 FH RSL
Eventl Event Link 1 FH RSL

22.10.3 LRARYITYVIHEIELL RS

77+ h: 0xA000-0008

BV —=R/F1 b
31 29 28 252423 2120 1716 15 13 12 987 54 10
| - | epmit bMp - | EEmNIT EJ - | pomNiT pMp - | DEINIT pg

RLINIT(Responsive Link INITialization) L' Y AZIELV ARV Y T) Y I DAL v FOYMLE F Yy a—4 /5
A=, TaTNNE—RNAEY) O EITRS.

0: JEHEBE

1. 4k
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#8223 Responsive Link

EEINIT[4]: RLINIT[20]: Event link4 O#I#i{t
EEINIT[3]: RLINIT[19]: Event link3 O#I#i{t
EEINIT[2]: RLINIT[18]: Event link2 O#I#i{t
EEINIT[1]: RLINIT[17]: Event linkl O#I#i{t

bit % B&ne
EDINIT Event Link ®F I — & O#Hi{L
EDINIT[4]: RLINIT[28]: Event link4 O#JiH{k
EDINIT[3]: RLINIT[27]: Event link3 O#JH{k
EDINIT[2]: RLINIT[26]: Event link2 O#J#i{k
EDINIT[1]: RLINIT[25]: Event linkl O#J#{k
EMI Event Link FHO T 27 I)VR—hF AT ) 22 =5 O (A €Y ONEIXERIND)
ELINIT Event link & T Y I — X DAL

Es Event link switch OFJ#A{L

DDINIT Data link D& 57 2 — X DO HIHA{k
DDINIT[4]: RLINIT[12]: Data link4 O#JH{k

DEINIT[4]: RLINIT[4]: Data linkd O#I#i{t

DDINIT[3]: RLINIT[11]: Data link3 O#J#4k

DDINIT[2]: RLINIT[10]: Data link2 O#]#{k

DDINIT[1]: RLINIT[9]:  Data linkl O#JH{k
DMI Data Link HOT a7 I)AR—KAEY 2 b= DL (AT) ONEIFHEFHEIND)
DEINIT Data link D4 > 2 — X DOHIH4L

DEINIT[3): RLINIT[3]: Data link3 %Ik

DEINIT[2]: RLINIT[2]: Data link2 O#Jit

DEINIT[1]: RLINIT[1]: Data linkl O#Jit
D.s Data link switch O#JH{L

22104 LRARYITYVOEIYAFI )T LIRS

77+ b 0xA000-000C @M V—K,/"Z 1 b
31 7 6

| - | RLIC

RLIC(Responsive Link Irq Clear) 'Y AR IEA XY MY ¥ 7 DE) AAERD V7 VT 247745,

Default 0
0: EFEE
1. 2707
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22.10. VIAARTW TS

bit £ FaE

RLIC[1] Data- Out EOP(End Of Packet) IRQ Clear: 7—4 /37w hH DPM D€ U 72 HiFH 2> 5 3%(5 X
NEGEIZECDHEVIAAD I YT

RLIC[2] Event-Out EOP IRQ Clear: 1 /XY /37w N3 DPM O E U 72 #ifH 7 5 %645 I 25 E 104
C2EIAABDIZ VY

RLIC[3] Data-In EOP IRQ Clear: 7—4 /37y k¥ DPM D& U 72 #iFHIZ 3245 X N2 5512 E L S8
AABDIZ )T

RLIC[4] Event-In EOP IRQ Clear: 1 /XY /87y k28 DPM D% & U 72 HPHIZ 25 X N2 55124 U S
HAARD I ) T

RLIC[5] Data Packet-In IRQ Clear: H|)AAL Y NOFEIN/ZT— XNy h0EFELUZGEIZEL D
ERADI V)T

RLIC[6] Event Packet-In IRQ Clear: #VAA LY NDOFREI N1 NV "Ny MBREIF L Z5EICE
C2EIIAABDI VY

22.10.5 LRRYIVTYVIZEEEFELEEYRAAI ) TLIRY

A 7% b 0xA000-0010 &M VU — K/ F 1 b
31 21 20 16 15 5 4 0
| - | DWIRQC | - | EWIRQC |

Responsive Link 1Z/37w NMEWHEUH SDRAM % i L TV 3 BRIZIFE W bﬁ SDRAM HN@ENE S IZR2 5 Lk
fEIE B AAE HEVAER T . [AERIZ, BUWEU A SDRAM 2 H U TOWRWERIZIE, BWBUHNY 7 7 8 G5Hh
TR D LEEEIEE) AAZ BEIAEKT H. A WIRQC(Wait IRQ Clear) L ¥ A §? XV ARY YT v kEE
IR AARZRD 7V T 2477495,
Default 0
0: EEEE
1. 2Z2U7
bit £ PR
DWIRQC Data link WIRQC

DWIRQC[H4]: WIRQCI[20]: Data link4

DWIRQC[3]: WIRQC[19): Data link3

DWIRQC[2: WIRQC[18]: Data link?

DWIRQC[1]: WIRQC[17]: Data linkl
[16]

DWIRQC[0]: WIRQCI16]:
EWIRQC Event link WIRQC
EWIRQC[4]: WIRQC

Data 1link0(CPU)

Event link4

[4]
EWIRQCI[3]: WIRQCI3]: Event link3
EWIRQC[2]: WIRQC[2]: Event link2
EWIRQC[1]: WIRQCI[1]: Event linkl
EWIRQC[0]: WIRQCI[0]: Event link0(CPU)
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#8223 Responsive Link

22.10.6 LARYIT)VIBGIEYRAAI )T LIRS

F 7%y b 0xA000.0014 JEHE U — K/ 1
31 21 20 16 15 5 4 0
| - | pcic | : [ ECIC |

Responsive Link 1%, SDRAM (BRI NNy NRAA Y FICESIRERINS (HBERXEEINL) BIZLV ARV Y
TV v ke ) 3A A CI(Coutinuous Irq) % #2E9 5. CIC(Continuous Irq Clear) L ¥ A X IZZ DE| Y JAAE R CT
DIV T #2578,

Default 0

0: EEEE

1. 2Z2U7

bit % B&ne

DCIC Data CIC
DCIC[4]: CIC[20]: Data link4
DCIC[3]: CIC[19]: Data link3
DCIC[2]: CIC[18]: Data link2
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 linkO(CPU)

22.10.7 LRARYI TV IEGHIS—EYAHI VT LIRS

774w b 0xA000.0018 JE@M: V—R/"FA k
31 21 20 16 15 5 4 0
| - | bpric | - |  EFIC

Responisve Link I, &V Y27 DZE/ry MIN— R =7 CREAAEART T —Bd 5551V ARy Y 7))
VU HGI T T —# Y AA FI(Fatal Trq) %249 5. FIC(Fatal Irq Clear) LY A%, ZDEVIAARZERFID 2 )
T a7,

Default 0
0: EFEEE
1. 2707
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22.10. VIAARTW TS

bit £ RE

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[1l]: Event linkl
EFIC[0]: FIC[0]: Event link0O(CPU)

22.10.8 LARYI TV IOIN—FT 4 TF—TINEIYVIAART )T LIRS

A 7% b: 0xA000.001C B V—FF1 b
31 2 10

| : frimay

Responsive Link &, V—T+4 Y7 T—TWIIVFTEITY N)BEPSZGEIZVARY YTV U II)—F+1 T
T—7NVEN) AHA (RTIRQ) %2 %4 F 5. RTIRQC(Routing Table IRQ Clear) L Y A& 1%, ZDHE| V) AAZR RTIRQ
DIVT &iT4D.

Default 0
0: EEBE (1) SHDAHT VT (w)
1: B AARE (r) /EIVIAATEE (TN TH) (w)

bit £ e
RTICI0] Event Routing Table TRQ Clear
RTICI[1] Data Routing Table IRQ Clear

22.10.9 LRAKRYITYYISDRAM/NRYIIRAKNLIYRY

7w ~: 0xA000.0020 )& V—R,/"Z1 b
31 10
| - RLSPBREQ

Responsive Link DB WU SDRAM D/N A2, Responsive Link & 7YX HINAD 2 DDINAT AR DM
INTVWD. @HE, 70y llrsEB0NEUMASDRAMIZT 72 AT 5B, T—42D T V¥ a v, A
AMEDFUEBITONT VD, Tty Yl 51— MIZBEWE UM SDRAM 27 72 AL ZWGEAITIE, KEY
NEEMIZT DI LT, BOBLUH SDRAM NADNZMHEEZ 70wy 3l (ot y 3% DMAC %) MWHEIZRD 2
EMMTES. (REY 2B ELRSTET V2 AAHETH S.) Responsive Link flIAE B U SDRAM /N A % 28
TERLAED N7y bR - HFNTERLSRD) LWIRIER»RD 5.
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#8223 Responsive Link

bit £ B&ne

RLSDBREQ | RLSDBREQ (Responsive Link SDram-Bus REQuest) : Default 1

AREY MIVAKY Y T) Y70 SDRAM NANDOHIRINRNAY 7 T A N &778 5.
0: NAVIIZARAR2—T)

. NAVZIANT A ALZ—=T N

22.10.10 LRAKRVITY VI SDRAMNNRITSV NLIRS

# 74y h: 0xA000.0024 JEHE V) — K /51 b
31 30 21 20 16 15 5 4 0
NS - | bpsc | - ESG |

RLSDBGRNT (Responsive Link SDram Bus GRaNT) LY A&, BB UH SDRAM NADNAT SV K (&
DNAYAZIINAMERBALTOSD) &R,
0: NAMEHESR

1. N AMEBHAK

bit % B

MSG Mpu Sdram bus Grant: MPU NN AMEZF TV S

DSG Data link Sdram bus Grant: Data Link BN AHEZ T3
DSC[4]: RLSDBGRNT[20]: Data linkd
DSG[3]: RLSDBGRNTJ[19]: Data link3
DSG[2): RLSDBGRNT[18]: Data link2
DSG[1]: RLSDBGRNT[17]: Data linkl
DSC[0]: RLSDBGRNT[16]: Data link0(CPU)

ES Event link Sdram bus Grant: Event Link 2N AMEZ G T3
ESG[4]: RLSDBGRNT[4]: Event link4
ESG[3]: RLSDBGRNTI[3]: Event link3
ESG[2]: RLSDBGRNT[2]: Event link2
ESG[1]: RLSDBGRNTJ1]: Event linkl
ESG[0]: RLSDBGRNT[0]: Event link0(CPU)

22.10.11 LRRYIYTYVIIN—F 4V TT—=TINRRAY)IITARNLIRH

F 7+t w N 0xA000.0028 @M 1
31 10

| : BRG

Responsive Link D)\Vv—F 4 > 7T —TIVDINAIZI, Responsive Link & T HINAD 2 DDINAS AR W3
BINTOEW, T74N MDA ARIE Responsive Link TH2. Ty VHllns—F 4 v I5—TNV%T 7
T AUEWEAIZE, KEY RZ2EMITDEIILT, V—=TA4 VI T—TNUNADNAMEZ 7oty 5l (Fakwy
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22.10. VIAARTW TS

X DMAC &%) 2525 Z LW TE 5. Responsive Link D)V —F 1 V77 —TNE BB TERLB25 ONVry Ao
NW—=T 4 VINTELLBRD) VO EERA»H S.

bit £ Fne

BRQ RLTBLBREQ (Responsive Link rouging TaBLe Bus REQuest): Default 1

REY MIVARY YTV I DON—TF 4 VT T —=TIWINANDNNAY) I LA KNEFTRD.
0: NAVIIZAR Z—T N

L. NAYZTANT A AT—T)

77+ b 0xA000-0028 JEME V) — R
31 30 21 20 16 15 5 4 0

NIRR - | DRrR | - | ERR

Ay METOv I NRNZMME LV AR YTV VIO —T AV T T—TIVNAANDNNAY) 7T AN %RT.
0: NAYVITAMNE
1. NAY T A MK

bit £ s 1315

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

[0] [16]

DRR[0]: RLTBLBREQ[16]: Data link0O(CPU)

ER Event link Routing table bus Request
ERR[4]: RLTBLBREQ[4]: Event link4
ERR[3]: RLTBLBREQ[3]: Event link3
RR[2]: RLTBLBREQ[2]: Event link2
1] 1]
[0] [0]

o

ERR RLTBLBREQ|1]: Event linkl
ERR[0]: RLTBLBREQ[0]: Event link0(CPU)

22.10.12 LRRYI TV IIN—TFTAVITT—TINRTSVRKLIRH

7w ~: 0xA000.002C JEM: V) —R
31 30 21 20 16 15 5 4 0
iR - [ bR - [ ero

RLTBLBGRNT (Responsive Link routing TaBLe Bus GRaNT) LY A &%, VARV Y TYV Y IDNV—F+1 VT
T—=TWNADNAT TV N (EDNAIAAPNAMEEGL TN 2mRT.

0:  INAMEMEST

1o N AMERRK
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#8223 Responsive Link

bit £ B&ne
MRG Mpu Routing table bus Grant: MPU BN\ AMEZ ST\ D
DRG Data link Routing table bus Grant: Data Link 23N AMg% T\ 2
DRGI[4]: RLTBLBGRNT[20]: Data link4
DRG[3]: RLTBLBGRNTI19]: Data link3
DRG[2]: RLTBLBGRNTI18]: Data link2
DRGI1]: RLTBLBGRNT[17]: Data linkl
DRG[0]: RLTBLBGRNT[16]: Data link0(CPU)
ERG Event link Routing table bus Grant: Event Link 23N AMEEZ G T3
ERG[4]: RLTBLBGRNT[4]: Event link4
ERGI[3]: RLTBLBGRNT[3]: Event link3
ERG[2]: RLTBLBGRNT[2]: Event link2
ERG[1]: RLTBLBGRNTJ[1]: Event linkl
ERG[0]: RLTBLBGRNT[0]: Event link0(CPU)

22.10.13 ANV KNY YV

JLRU7Z RLRAL YRS

77+ b 0xA000-0030 @ VY — K

31 10 9 0
| - | ELLRUA |

bit £ firE

ELLRUA | ELLRUA (Event Link LRU Address) LY ZZI3A XY R ) Y I DN—F+4 ¥ F7—TUHT, &

BVIESIEHINZT —TVOKMINT NS T R AZRT.
22.10.14 T—4%JYJLRUZKRLRLY RS

774w b: 0xA000.0034 JEME U — K
31 10 9 0
| - | DLLRUA |

bit £ firE

DLLRUA | DLLRUA (Data Link LRU Address) LV Y AXETF—&Z VY 7 DON—F+4 ¥ 757 —TVHT, &

i< I

FHINZT—TNVOBMINTNDT R A%ZRT.

22.10.15 L ARV

T IREYRA

77+ b 0xA000-0038 @M VY — K

31

AV A—=ZA4R—=TIVLIRH

10

- RLIE
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22.10. VIAARTW TS

bit £ FaE
RLICE RLICE (Responsive Link Interrupt Controller Enable) L ¥ A& &L ARV 7)) v 7 FEY A
AV hE—F RLIRC DA 2 —7NWEY h&7R7. 10OLE, RLIRCIEFHN%27>oT05.

22.10.16 ARV KNYVIHASDRAMI—THhU Y ALY RS

7w ~: 0xA000.0040 )& V—R,/"Z 1 b
31 8 7 0
| - | ELSDCNT |

BB UM SDRAM (iREEX V21 XY NV N & Responsive Link 1 N2 N AA Y FITHEREFLTIONE
ONERANDEEEZIEETS. W I LHBAENPRELIARY, REEDLVTNEAL LENELRDND.
bit £ F&ne
ELSDCNT ELSDCNT (Event Link SDram loop CouNTer) L' ¥ A& DF&EIZ LY, BB LUH SDRAM (2
BHEINTOWDARY MSTY hRBARY FAASYFILHELEDETDY T OfEZE 1 /3
7w N OEEREZE B UTHRET 5. (1 -40)
Default: 32

22.10.17 T—4% Y2V OHASDRAMI—THhO YK LIRS

7% bk 0xA000.0044 JBYE UV —K /51 K
31 43 0
| - | DLSDCNT |

BV U A SDRAM (iR X N/z 57— &R INrw N % Responsive Link 7—3R A Y FICHERE LTI ONE S M
FHNDHEEIEETS. M I LHBENNKREILKARY, RIE2LVTIVEA LEIELEDNS.
bit £ PR
DLSDCNT | DLSDCNT (Data Link SDram loop CouNTer) L YA & DI XY, &L SDRAM (B
WINTWST—ANTY M T —A ALY FICHEL LS T2 M A DREE 1 /357 by
DOEERHEZFALLE UTHRET S, (1-95)
Default: 4

22.10.18 LARARIYITYVHORAYFE—RLIRY

77w b 0xA000-0048 @M UV — K,/ 1 b

31 210
| | fis
RLSM(Responsive Link Switch Mode) L' Y AR DEREIZEY, VARV YTV UV IDALY FOHEEZEET L.
0: Cut Through Mode VATV VIZERITH D035y ROBWEL Z LIZ<W

1: Store and Forward Mode VA1 5V IHIZARITH B D8y DBBEL % LYW
Default: 0
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#8223 Responsive Link

bit £ Hne
RLSM/0] Event Link Switch D%
RSLM[1] Data Link Switch D@5

22.10.19 VARV TYVIRAITIZAV LIRS

77w b 0xA000-004c J&M V) — R
31 21 20 16 15 5 4 0
| - | DrLOL | - | ERLOL |

Responsive Link 1% Plug&Play # Y R— 4272012, VI 7Y T LUTWAEY VY IBR) VIR VTREXT T
A VEN)AAEFEL, VY IHAT VLT Y IBN) VI Ty TT2e A0 T4 VEIVAAEFRET S,
RLOL(Responsive Link OffLine) VY AX %V —RG2HILIZ&Y), EDVVINRATIAV / IV T4 Vinkill

RBHIENTED.
1:  Offline
0: Oanline
bit £ firE
DRLOL Data link ® RLOL LY A&
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 ® RLOL LY A &
ERLOL[4]: RLOL[4]: Event 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)

7% w ~: 0xA000.004c &M 71 b
31 2 1 0

| - [RLOL

AREY NOBEIZEY, VARV YTV IDATIA VEIVAABROA YA VEIDAAE V) T TES.
1 ERAARZ )T 2ITHEN
0: HVRAAZVT

bit £ B&ne
RLOL[0] Responsive Link Down IRQ Clear: A7 74 VEDAAD IV T
RLOL[1] Responsive Link Wakeup IRQ Clear: > Z A VEIVIAADI VT
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22.11. DPM (Dual Port Memory)

22.10.20 BWBEI—FTVvIERBELIRY

77+ ~: Event Link : 0xA000_.006c J& V— R, /74 h

77+ ~: Data Link : 0xA000.006c j&M V—K /1 K
31 24 23 16 15 8 7 0
| CH4 | CH3 | CH2 | CH1 |

Responsive Link & F ¥ ANV DIA—F Y 7 % ZETD. Fr¥ 2NVEBOZREHEHOE Y hv Y T2 LTFITRT.
7 6 5 4 3 2 0
RS| - [ECC] - Line Codd

bit % B&ne
CH*[7] ARy hatv 95 L Reed Solomon HHIZED LT —FTIENENIERD.
CH*[5:4] NA NED ECC 23%ET .

00: ECCZAU

01: Hamming fF+
10: BCH f§%

CH*[2:0] BRI S 2/ ET D.
001: NRZI+BitStuffing
010: 8B10B
100: 4B10B

22.11 DPM (Dual Port Memory)

Responsive Link & 710y HIZHEHARKIZ DPM 2t U TT —XDEZERTTD. DPMIZZDHDEY 2port 2 H
LTEY, ARy NI ERIN, €5 R & Responsive Link ® Link0 IZEf I N TN 5.

Data in/out control register 3 & U, Event in/out control register % &% &9 % Z & T/N7w N DE(F /ZEHEE R
ETDHIEMNTED. ANV Ny NOREB XU, %Z{51213 Event packet in/out BHD DPM % vy, 7 —4 /%
7w hOEEB LT, {51213 Data packet in/out ﬁ?ﬁﬁ@ DPM 29 5.

BURIZ Event in/out, Data in/out €4 Z 40 DPM (ZDWTHT 5.

22.11.1 Event Output

229124 XY NY v I H DPM DRk % 7279, Event out control register ([X]22.10 ) 1Zx LT, Fis
7 RV A From_Addr (byte address Tl3% < word address) £#% 77 R L' A To_Addr (word address) 2% Ed 5 Z &
&Y, EBUSTY M EEITEETES. From Addr & To Addr EARIZAND T VLS IZZDE S B4R %)
IHENTVEH, ERIZEL<FAUBEDO L YA X PR DHEINTWS. From_Addr, To.Addr #£12, #EI N7z
word address — 1 D7 KL A2 DPM O 70ty $NAM[N 5 T — ZSEPNBEHIZ, DPM 25 Link0 (124 U T
W EFET 5.

Bl 21X, Mode0 %A L, From_Addr % 0x00 (Z3%& U To_Addr % 0x07 (byte address: Oxlc) ’%ﬁbt 95,

Tty Y NAZ[lA S DMAC £ UL 70w H1iZ & > T Payload0, Payloadl DJEIZ DPM 257 —&Z REni/z &
T2%, DPM O 70ty Hfln s 0x06 FHilZ T — X HBEN BRI DPM 5 5 Responsive Link @ Link0 12 H 5
R T 5. (205G, EBIZIE From Addr [ZIFEERZN.)
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#8223 Responsive Link

HBWE, Moded ZfFH L, From_Addr % 0x1f(byte address 0x3c) (Z3%&E U To_Addr % 0x2f(byte address: 0x7c)
I L, ¥ 512 DMAC % continuous mode T 9% &, Payload0~3 DFHEI & Payload4d~7 DI % fFH L T,
FRlRFICHELU/Z DPM £V RIS QEKET— X &2 N— R T7DATHEEETDZZLMNTES. (DPMODT R
AT A= ROHEEHNTIE, YY RYT7 RVATE CSHERINDPM IZT 7 ATEL LDITHKF LT WD 2D.)
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22.11. DPM (Dual Port Memory)

of fset address DPM for Event CQut put
0xC400_00XX
ModeO Model
Ox00|  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 0x18
Control & Status Payload 3
0x20]  source Addr. |Desti nation Addr. 0x20
Payload 4
Payload 2 0x28 —
Control & Status Pay oad 5
0x30 Sour ce Addr. |Desti nati on Addr. 0x30
Payload 6
Payload 3 0x38
Control & Status Payload 7
0x40 Sour ce Addr. |Desti nati on Addr. 0x40
Payload 8
Payload 4 0x48
Control & Status Payload 9
0x50 Sour ce Addr. |Desti nati on Addr. 0x50
Payload 10
Payload 5 0x58
Control & Status Payload 11
ox60| Source Addr. |Desti nation Addr. 0x60)
Payload 12
Payload 6 0x68
Control & Status Payload 13
ox70l Source Addr. |Desti nati on Addr. 0x70
Payload 14
Payload 7 0x78 Sour ce Addr. |Desti nati on Addr.
Control & Status Control & Status

22.9: DPM for Event Output
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#8223 Responsive Link

of fset address Contr ol Reg' ster
oxFrFE_F40x  for Event Qut put

0x0 | From Addr. | To Addr.

0x4 \ DMA Counter

0x8 \ Current Packet M‘oer
mode  dreq int

22.10: Event Out Control Register

DPM #lfiL ¥ X 4

DPM OHIEIL ¥V A& (2210 28) I TF2RETDHI LT, EEQOHMEZITS.
BELSRE (r/w)

e ModeO: mode bit IZ 0 ZF%&E. §XTD/N Y M headr & trailer Z {19 5.

e Model: mode bit {2 1 ZFE. BEICHED header & trailer Z I 2 (§XTD/Nr Y N DFELLEHE—
Y53,

o Int: KRB N& 1IZEET DL, ¥ THIZ EOP(End Of Packet) #V) AA% 4K 5.
e Dreq: AEY h% 1IZE&ET S &, DMA Counter (Zi%E U 7z [B£53 72 1) DMA %£175.

e From_Addr: #E I N7z word address — 1 D7 R L A2 DPM O 70ty BN 2N 5 F— A RNEMh/
B (2 DPM A5 Link0 (2R UCTH D Z2BIBT 5.

e To Addr: #HE I N/~ word address — 1 DT R L A2 DPM O 70X w PN 2{llx 6 F— & SE 7= b
12 DPM 5 Link0 (2% U CH 2 BAtA 4 5.

DMA Counter (r/w) DMA ORI % {EET 5

Current Packet Number (v) BIfEXEINTVE /37y &S (X 22.9 @ payload HHIZHY) 2R

22.11.2 Event Input

2211124 XY MY > 27 AJF DPM D% % 729, Event in control register (X 22.12 2R) 233U T, FABT
R L Z From_Addr (byte address T3/ < word address) £# 77 KL A To_Addr (word address) Z & ET 2 Z &I

&, HHST Y b ’5: —JEIZZETES. From_Addr & To Addr IZARNZHZD ) T NESIZID KD BEHT 2 1T
S5NTVEW, EBRIZIZFEKFEUHEEDOL I AXNDHEINT WS, From_Addr, To_Addr $£12, #%E 3 172 word
address — 1 D7 l\ L 212 DPM @ Responsive Link fllin 5 57— R WEpNZBEENIZ, DPM 25 70w 33 2412
XU TH 71 (DMA #£3%) 2 B4R 2 (dreq bit 2 FEINTWSHE) . int bit DEVIAAZFHEALT, Y7 b7y
TR[ETHILETES.

#lZ1E, Mode0 ZHH L, From_Addr % 0x00 (Z3%E L To-Addr % 0x07 (byte address: Oxlc) IZEE LT 5.
Responsive Link il 5 Payload0, Payloadl DJEIZ DPM (23257 — Z NEMNN TN K. Responsive Link il & DPM
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22.11. DPM (Dual Port Memory)

D 0x06 FHIZ T — X BEPNZBFEIZ DPM 226 70wy Y SZA[NIc ) (DMA #23%) 25T 5. (Z08gE, %
BRI From_Addr (2 I ERZ0.)

HBWE, ModeO ZfH L, From_Addr % 0x1f(byte address 0x3c) (2% & U To-Addr % 0x2f(byte address: 0x7c)
IZEEL, X512 DMAC % continuous mode T T % &, Payload0~3 DI & Payloadd~7 OFEIg% i L T,
FREECHRLUAZDPM KV ERERATVHEE (P27 Vv Iy T77%) LT, ZET—2%2N—KVx7
DA THAGEIZHIZIETL N TES. (DPM DT RV AT 31— ROHFFANTIE, ¥ R 7 RLVATE CSHE
BINDPM LT 72 ATEDLDITHKELT WD 20.)
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% 22% Responsive Link

of f set address
0xC000_

00XX

MbdeO

DPM f or

0x00

Sour ce

Addr . |Destinati

on

Addr .

Payload 0

Control & Status

0x10

Sour ce

Addr . |Destinati

on

Addr .

Payload 1

Control & Status

0x20

Sour ce

Addr . |Destinati

on

Addr .

Payload 2

Control & Status

0x30

Sour ce

Addr . |Destinati

on

Addr .

Payload 3

Control & Status

0x40

Sour ce

Addr . |Destinati

on

Addr .

Payload 4

Control & Status

0x50

Sour ce

Addr . |Destinati

on

Addr .

Payload 5

Control & Status

0x60

Sour ce

Addr . |Destinati

on

Addr .

Payload 6

Control & Status

0x70

Sour ce

Addr . |Destinati

on

Addr .

Payload 7

Control & Status

Event | nput
Mbdel
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 Sour ce Addr. |Destination Addr
Control & Status
0x48 Sour ce Addr. |Destination Addr
Control & Status
0x50 Sour ce Addr. |Destination Addr
Control & Status
0x58 Sour ce Addr. |Destination Addr
Control & Status
0x60 Sour ce Addr. |Destination Addr
Control & Status
0x68 Sour ce Addr. |Destination Addr
Control & Status
0x70 Sour ce Addr. |Destination Addr
Control & Status
0x78 Sour ce Addr. |Destination Addr
Control & Status

22.11: DPM for Event Input
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22.11. DPM (Dual Port Memory)

of f set address Cont rOI Regl sters
OxFFFE_FOOX for Event I nput

0x0 H From Addr. | To Addr.
0x4
0x8 \ Current Packet Nmer
0xC \ Packet Valid St at\é

22.12: Event in control register

DPM #lfHIL ¥ 2 %
DPM Ol ¥V 24 (¥ 2212 ) ICUT2HRETE LT, ZEOHMEZITS
BELTRE (r/w)
e Mode0: mode bit 12 0 Z&E. TRTDO/N Y N ZFNF NI header & trailer MY 72 REET DPM 12
ZAEXND.
e Model: mode bit IZ1 ZFEE. "NV X ELRXALO—RZ2X22.11 DL D08 L TZ{E.
o Int: AW N2 1IZHETDE, ZERTRKIZTO Y HIIZERTHVAAZREET D,

e Dreq: AW b%& 1IZ%ET S &, From_Addr 7 To_Addr IZ3%5E U 7z word address — 1 1237w N %%
fZ U728/, DMA (2L T DREQ 249 5.

e From_Addr: #E X7z word address — 1 DT R L AIZ DPM D Responsive Link fllh 65— X BE1N
BRI DPM 25 7By Y NZMNITN U Tl 25T 5.

e To_Addr: #HE X 17~ word address — 1 DT R L A2 DPM D Responsive Link ™5 T — & M3 ED 7~ Gk
2 DPM 26 7ty N[N U Tl 2 BiRT 5.

Current Packet Number (r) BHEZEEINT NSy hES (X 22.11 @ payload F5I1ZHY) 2/RT

Packet Valid Status N— RV =7 TNV THL I A X

22.11.3 Data Output

22,1327 —& Y > 7 K1/ DPM DRk % 77”79, Data out control register (X 22.14 ZI8) 1Zxf LT, BAT R
L A From_Addr (byte address Tl&/% < word address) &£ T 7 R L A To_Addr (word address) # &% Ed 5 Z L IT &
D, BEBUNTY FE—EISEETE S, From_Addr & To Addr IZABIZAND R TWESIZZD &S 40T %215
NTWBD, EERIZIFEFAUKEDOL VAN ODHEINTWS. From_Addr, To_Addr 12, #FE X7z word
address — 1 D7 RV ZIZDPM O 7 10¥y SN2l 5 F—Z BENN-BEEIZ, DPM 55 Link0 (2 LT %
Flhd 5.

Bl 21, Mode0 ZfH L, From_Addr % 0x000 (Z§%5E L To_Addr % 0x01f (byte address: 0x07c) WCERELET
5. 70PN ZfllHE DMAC £ U <I& 70w HiZ & > T Payload0, Payloadl OJEIZ DPM (27— & A3E» 7z
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% 22% Responsive Link

£92L, DPM DO 7a&y ${llh 5 word address 0x01e FHiZ 7 — & BEIZBEEIZ DPM 5 Responsive Link
@ Link0 (ZH 2R 5. (205G, EEIZIE From Addr IZIFERDZWN.)

HB\E, Mode0 ZfHH U, From-Addr % 0x0ff(byte address 0x3fc) IZ5%E U To_Addr % 0x1ff(byte address: 0x7fc)
IZEE L, I 512 DMAC % continuous mode THFIT % &, Payload0~15 Dk & Payload16~31 D4k %= i L
T, FREFICHELUZDPM KV RS AEGET — X2 N— RV 27 OATHEERETL2IENTES. (DPM D
7 RUVAFTI—ROBFEAHNTIE, Y¥RYTRVATE CSWERINDPMIZT 7 ATEDL LS ICHFILTWVD
7=.)

of f set address [PM f Or Dat a. OJt put
0xCC00_0OXXX
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
Control & Status
0x080 Sour ce Addr. |Desti nati on Addr.
Payload 2
Control & Status ~ PR
0x0C0) R N
~ ~
0 0
0x780] Source Addr. |Desti nation Addr. 0x770
Payload 34
Payload 30 OX7A I
Control & Status ayloa 35
Ox7C0l Source Addr. |Desti nation Addr. 0X7EQ P
A v
Payload 31 Ox7F8 Sour ce Addr. |Desti nati on Addr.
Control & Status Ox7F( Control & Status

22.13: DPM for Data Output
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22.11. DPM (Dual Port Memory)

Control Reqgi ster
RIS for Data Output

0x0 | From Addr. | To Addr.

0x4 \ DMA Counter

0x8 \ Current Packet M‘oer
mode  dreq int

22.14: Data Out Control Register

DPM ##IL 2%
DPM OHIHIL Y A% (2214 2H) IZUFE2RETD & T, REOFHIHEZT.
BELSRE (r/w)

e Mode0: (r/w) mode bit (20 Zg&E. §XTD/N Y M headr & trailer Z (14 5.

e Model: (r/w) mode bit {2 1 % &%E. HEIZIHLED header & trailer Z T2 (TRXTD/Nrw hDFESE
ML 53).

o Int: (r/w) ALY h% 1IZEET S &, & THIZ EOP(End Of Packet) #l V) AR % EHKT 5.

e Dreq: (r/w) AEY h& 1IZ&ET D L, DMA Counter (Z&%E U 72 [RI¥53 7217 DMA %417 5.

e From_Addr: (r/w) &% & X 17z word address — 1 D7 R L AIZ DPM O 7 0&w N[N S 57— R H3E
MAZZBRENC DPM 25 Link0 (28 U T 2 I 5.

e To_Addr: (r/w) &I 17z word address — 1 D7 R L ZIZ DPM O 70w Y32 M[IN 5 57— 2 hBiEnh
7ZENZ DPM 2> 5 Link0 (23 UTHI) 2 G 9 5.

DMA Counter (r/w) DMA O[RI¥ % $5%E 9 %

Current Packet Number (r) BEREEINT NS/ hES (X 22.13 D payload F5I12HHY) Z/RT

22.11.4 Data Input

X 22.15 (257 —4& Y > 27 AJIH DPM ORf % 7R 9. Data in control register (X 22.16 &) 12 LT, FAAT R
L' A From_Addr (byte address Tl&%: < word address) #4177 K L A To_Addr (word address) # FEd 5 T L IZ&
D, EENNTY N —EIZ%ETE S, From Addr & To Addr I ARIZAD) T VEDICZD LD BRAHTEZ 1T 5
NTVWEH, EERIZIZEHUBREOL VAN ODHZEINTWS. From_Addr, To_ Addr $£12, 5% X 172 word
address — 1 D7 R L A2 DPM D Responsive Link flli» 5 57— R WEpNZBEENIZ, DPM 25 70w 33 242
XU TH 71 (DMA #53%) 2 B#A9 2 (dreq bit 23 EINT WS H5E) . int bit DEFVIAAZFHEALT, Y7 b7y
TRETHILETES.

#lZ1E, Mode0 ZHH L, From_Addr % 0x000 (2% U To_Addr % 0x01f (byte address: 0x07c) IZg&E L2 &
%. Responsive Linkfll7» 5 Payload0, Payloadl,... DJEIZ DPM 125245 7 — Z BENNT WL, Responsive Link fllH
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% 22% Responsive Link

5 DPM @ word address Oxle FHiiZ 7 — & BWELNZBEEIZ DPM 225 70Xy N2l (DMA §53%) %5
B9 5. (Z0%E, EBIZIE From Addr IZIEERBZRN.)

HBH\NE, Mode0 ZfHH U, From_-Addr % 0x0ff(byte address 0x3fc) IZ5%iE U To_Addr % 0x1ff(byte address: 0x7fc)
IZEE L, I 512 DMAC % continuous mode THFIT % &, Payload0~15 Dk & Payload16~31 D4k %= i L
T, FREFICHELUZDPM JYVERIARABRVHER (FA 27V I\ 77%) 128U T, ZET—X%EN—FR
U7 DA THEGNZHBIZETSZENTES. (DPMOT RLVATI— ROFFEANTIE, ¥ RYT7 RLVATE
CSPAEMINDPMIZT VR ATE S LD ICHELTWE72d.)

of f set address [PM f Or Dat 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
A A 0x070 Pavioad 31
0x700 Sour ce Addr. |Desti nati on Addr.
Control & Status O
0x780 Sour ce Addr. |Desti nati on Addr. 0x708 Sour ce Addr. |Desti nati on Addr.
Control & Status 1
Payload 30
Control & Status
A A O
Ox7C0l Source Addr. |Desti nation Addr. 2 o
Payload 31 Ox7F8 Sour ce Addr. Destinati on Addr.
Control & Status Ox7F( Control & Status 31

22.15: DPM for Data Input
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22.12. Wi

Control Registers

of f set address

OxFFFE_F80X for Data | nput
0x0 H From Addr. | To Addr.
0x4
0x8 \ Current Packet Nmer
0xC \ Packet Valid St at\é

\
mode  dreq I nt

22.16: Data In Control Register

DPM #lfHIL ¥ 2 4%
DPM DL ¥ 2% (¥ 22.16 28) T2 ETS I LT, ZEDHIHEZITS.
BELTRE (r/w)

e Mode0: mode bit 120 Z&E. TRTONT Y b ZNTHAUZ header & trailer MHI1 X 7= IKEET DPM 12
ZEIND.

e Model: mode bit 121 ZFE. ~Nw X &R O— R%2[X22.15 D& S5 IZ08EL TE(E.

o Int: AW N2 1IZHETDE, ZERTRKIZTO Y HIIZERTHVAAZREET D,

e Dreq: AW b%& 1IZ%ET S &, From_Addr 7 To_Addr IZ3%5E U 7z word address — 1 1237w N %%
U 7ZBRIZ, DMA IZx LT DREQ 2 %49 5.

Current Packet Number (r) B{EREEINT WS/ hES (X 22.15 D payload H5I12HHY) Z/RT

Packet Valid Status N— R =7 T N\V ITHL YA X

22.12 BIEAE

22.12.1 FI&
1. 85 HEE D E— Responsive Link EIERTE L Y AR
2. V) v 7 OHIM{t—Responsive Link AI#{EL Y A &
3.IN—T 4T T —=TIND)INAY Z TAN—Responsive Link NAV I TAKNVI AL
4. V=T VI T—=TIVDKE
5. V=T 1 VI F—TIVD/)NAY ) —A—Responsive Link NAV I LTANLI AR
6. DPM D% E—Event in/out control LY A4 5 KT, Data in/out control L' ¥ A X

7. DPM IZTF—RE2HZAL — v hNEE
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#8223 Responsive Link

DMA %W/ E

DPM OAFEEIZIZNRBADH D, UL, VARV YT Y7 TlE, DMA & DPM W L CE#IfET 5 2 & T,
DPM DHEE# WA DEDIBRERT— X% —EILEETIIENAETHD. TOROFIEHIIATO@EY) THB. /-
ZL, 7 — 28I N packet D TH DI L 2HETS.

DPM DRE

L. NOWEDOS bLRADED% fLT5. 2EL, T—XV VI TIEL36, 1V N) VI TR THD LT 5.
2. DPM ® DMA Counter % (N/f)-1 IZ3%&T 2.

3. DPM ® MODE1_HEADER k& MODE1_TRAILER 1248568 £ U3y M OFFO R EME (ZEHTOEGAA
BE)EHRETD.

4. DPM @3 Y hHa—)L LY A& % mode 1,from(0),to(f*0xe+0xd),DREQ (ZFE T 2. (mode 0 THEET 254,
DMA DER%ETEIZIE/NT Y MO TT —EBEFEHELTWIBENRHD. 72720, ZOHAEFIE3 IZBHEREN. )

DMA DFRE

1. DMA DREIEREFELZVT — A DOMMI N TN AT Y DEIEHT R AITRET 5.
2. DMA D3%(5% (5 H DPM OEEED T R L AIZT 5.

3. DMA D%(55% {5 H DPM OEFHD T R L AIZT 5.

4. DMA @Y hE—)L L Y A %% SAU, RL, MTM, ST % ON {29 5. (2O ST {2 & 2 #H» DMA Counter
BEREIZ A UBIN 2 T EICAY T 5)

22.12.2 MEBREOEDIEFES

MHEEEZ2 T DBIZERTIAREE, Z2DFR—R222RFTH5, FTENETNDR—RIZBEWT NHEE#HED
WE] TV, X5, TNEADR—RIZBWT 1) v rouiib] 2175

WK, EEHEIXFE U TRTFIUER SR, F£72, VY I7OUHLIZR— RE2 D22 THHTDRWV EHHE@EENT
IRVDOTHEETDZ L. TOMOBEIXMEIIZKER— RTIS. (E=Z TOMBEEREIZIE, VY2700t EY 2—
NEERL, R—R2O8F-dE, TOEY2—NV2ETTLHILICEVHERBEEZITS.)
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