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Pin Assignment

iogooooooooooooDooOooo

g21:00000

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 pci-frame_ PCI66SDGZ | LVTTL | In/Out | Transaction Frame - Active Low
6 AB20 PVSS2DGZ_b01 PVSS2DGZ - - VSSIO - -

7 U17 pciirdy_ 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 | LVITL | In/Out Device Select - Active Low
11 Y18 PVDD2DGZ_b01 PVDD2DGZ 3.3V - VDDIO - -

12 W17 pci-ad3l 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 | LVITL | 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-adl9 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 - -
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Pin | Bump Pin Name Master Cell Level Dir. Description Termination Polarity
30 W15 pci-adl? PCI66SDGZ LVTTL | In/Out A/D Bus 17 - -

31 T14 pci_adl6 PCI66SDGZ LVTTL | In/Out A/D Bus 16 - -

32 AB16 PVDD1DGZ_b00 PVDD1DGZ 1.0V - VDD - -

33 AC16 pci_adl5 PCI66SDGZ LVTTL | In/Out A/D Bus 15 - -

34 Y15 pci_adl4 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_ad12 PCI66SDGZ LVTTL | In/Out A/D Bus 12 - -

38 AB15 PVDDI1DGZ_b01 PVDD1DGZ 1.0V - VDD - -

39 AC15 pci-adll PCI66SDGZ LVTTL | In/Out A/D Bus 11 - -

40 T13 pci-adl0 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 AA14 pci_ad8 PCI66SDGZ LVTTL | In/Out A/D Bus 8 - -

44 AB14 PVDD1DGZ_b02 PVDD1DGZ 1.0V - VDD - -

45 AC14 pci_ad? 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 PVDDI1DGZ 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 U1l 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_ pnlsstl 2classi | SSTL2 | Output Output Enable - Active Low
80 U10 link_sdram_dir pnlsstl 2classi | SSTL2 | Output Direction - -

81 ACS8 link_sdram_addr0O4 | pnl_sstl 2classi | SSTL2 | Output | SDRAM Address 4 - -

82 ABS link_sdram_addr03 | pnl_sstl 2classi | SSTL2 | Output | SDRAM Address 3 - -

83 AAS8 link_sdram_addr05 | pnl_sstl 2classi | SSTL2 | Output | SDRAM Address 5 - -

84 Y8 pnl_sstl_gcs_b00 pnl_sstl_gcs - - VSS - -

85 ABT link_sdram_addr02 | pnlsstl 2classi | SSTL2 | Output | SDRAM Address 2 - -

86 ACT pnl_sstl_ve_b00 pnl_sstl_ve 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_sstl 2classi | 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 | pnlsstl 2classi | SSTL2 | Output | SDRAM Address 0 - -

10




Pin | Bump Pin Name Master Cell Level Dir. Description Termination Polarity
94 A% link_sdram_addr08 | 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_vc_b01 pnl_sstl_vc 1.0V - VDD - -
97 AC5 link_sdram_addr09 | pnlsstl 2classi | SSTL2 | Output SDRAM Address 9 - -
98 Y6 link_sdram_bankl | pnl_sstl 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 Us link_sdram_cs1 pnlsstl 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_dgqm3 pnl_sstl 2classi | SSTL2 | Output SDRAM DQM 3 - -
114 W5 link_sdram_dgm1 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_dqgs3 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_ve_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 U5 link_sdram_dq28 pnlsstl 2classi | SSTL2 | In/Out SDRAM DQ 28 - -
129 Y1 pnl_sstl_ges_r01 pnl_sstl_gcs - - VSS - -
130 T6 link_sdram_dq27 pnlsstl 2classi | SSTL2 | In/Out SDRAM DQ 27 - -
131 W3 link_sdram_dq26 pnlsstl 2classi | SSTL2 | In/Out SDRAM DQ 26 - -
132 V4 pnl_sstl_vc_r01l pnl_sstl_vc 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_dqgs2 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 pnlsstl 2classi | SSTL2 | In/Out SDRAM DQ 22 - -
140 V2 pnl_sstl_gcs_r02 pnl_sstl_gcs - - VSS - -
141 V1 link_sdram_dq21 pnlsstl 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 p7 pnl_sstl_go_r02 pnl_sstl_go - - VSSIO - -
150 P6 link_sdram_dgsl pnlsstl 2classi | SSTL2 | In/Out SDRAM DQS 1 - -
151 T3 pnl_sstl_vq_r02 pnl_sstl_vq 2.5V - VDDIO - -
152 T2 link_sdram_dq15 pnlsstl 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_vc 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_dqg8 pnl_sstl_2classi SSTL2 | In/Out SDRAM DQ 8 - -
163 P3 pnl_sstl_go_r03 pnl_sstl_go - - VSSIO - -
164 P2 link_sdram_dqgs0 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_dq6 pnl_sstl_2classi SSTL2 | In/Out SDRAM DQ 6 - -
168 N4 pnl_sstl_vc_r04 pnl_sstl_ve 1.0V - VDD - -
169 N3 link_sdram_dqg5 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_outl_p pnl_lvds85_out_gcs LVDS | Output Data Link OutP - -
181 L2 pnl_lvds85_out_gcs_r00 | pnllvds85_out_gcs - - VSS - -
182 L6 link_data_s_outl_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_gcs_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_vc_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 Gl 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_gcs_lvds_r03 pnl_gcs_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 pnl_lvds85_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 pnl_lvds85_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_gcs_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 pnl_lvds85_out_vc_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_vc_lvds 3.3V - VDD - -
229 C5h link_event_s_out1_p pnl_lvds85_out_gcs LVDS Output | Event Link Out P - -
230 B1 pnl_lvds85_out_gcs_r01 | pnl_lvds85_out_gcs - - VSS - -
231 C4 link_event_s_outl._n pnl_lvds85_out_gcs LVDS Output | Event Link Out N - -
232 B2 uart_stx_padl pnl_tf04it0nn2 LVTTL | Output UART CH1 TxD - -
233 L7 uart_srx_padl pnl_it2nn2 LVTTL | Output UART CH1 RxD - -
234 L8 uart_dtr_padO pnl_tf04itOnn2 LVTTL Input UART CHO DSR - -
235 B3 uart_rts_pad0 pnl_tf04itOnn2 LVTTL | Output UART CHO RTS - -
236 A2 pnl_vce_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_pad0O 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 c7 pnl_ges_t01 pnl_gcs - - VSS - -
250 B6 spi_ss0_ pnl_tf04itOnn2 LVTTL - SPISS 0 Pull-Up Active Low
251 G7 spi_ssl_ pnl_tf04itOnn2 LVTTL - SPISS 1 Pull-Up Active Low
252 A5 pnl_ve_t01 pnl_vc 1.0V - VDD - -
253 J8 Spi_ss2_ pnl_tf04itOnn2 LVTTL - SPI SS 2 Pull-Up Active Low
254 H8 spi_ss3_ pnl_tf04itOnn2 LVTTL - SPI SS 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_data4 pnl_tf04itOnn2 LVTTL - GPIO Data 4 - -
261 F8 pnl_ges_t02 pnl_gcs - - VSS - -
262 H9 gpio_data3 pnl_tf04itOnn2 LVTTL - GPIO Data 3 - -
263 AT gpio_data2 pnl_tf04it0nn2 LVTTL - GPIO Data 2 - -
264 G9 gpio_datal pnl_tf04itOnn2 LVTTL - GPIO Data 1 - -
265 B8 gpio_datal pnl_tf04itOnn2 LVTTL - GPIO Data 0 - -
266 E9 pnl_gcs_t03 pnl_gcs - - VSS - -
267 D9 i2c_scl pnl_tf04itOnn2 LVTTL | In/Out 12C SCL Pull-Up -
268 Cc9 i2c_sda pnl_tf04itOnn2 LVTTL | In/Out 12C SDA Pull-Up -
269 A8 pnl_vc_t02 pnl_vc 1.0V - VDD - -
270 F9 ext_bus_data3l pnl_tf12it0nn2 LVTTL - Ext Data 31 - -
271 H10 ext_bus_data30 pnl_tf12it0nn2 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_tf12itOnn2 LVTTL - Ext Data 27 - -
277 E10 ext_bus_data26 pnl_tf12it0nn2 LVTTL - Ext Data 26 - -
278 D10 ext_bus_data25 pnl_tf12it0nn2 LVTTL - Ext Data 25 - -
279 C10 ext_bus_data24 pnl_tf12it0nn2 LVTTL - Ext Data 24 - -
280 B10 pnl_gcs_t04 pnl_gcs - - VSS - -
281 A10 ext_bus_data23 pnl_tf12it0nn2 LVTTL - Ext Data 23 - -
282 Gl11 ext_bus_data22 pnl_tf12it0nn2 LVTTL - Ext Data 22 - -
283 F11 ext_bus_data2l pnl_tf12it0nn2 LVTTL - Ext Data 21 - -
284 El1 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 | pnltf12itOnn2 | LVTTL - Ext Data 19 - -
287 All ext_bus_datal8 | pnl_tfl12itOnn2 | LVTTL - Ext Data 18 - -
288 B11 ext_bus_datal7 | pnl tfl2itOnn2 | LVTTL - Ext Data 17 - -
289 E12 ext_bus_datal6 | pnl tfl2itOnn2 | 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_datal4d | pnl_tfl12itOnn2 | LVTTL - Ext Data 14 - -
293 Al12 ext_bus_datald | pnl_tfl12itOnn2 | LVTTL - Ext Data 13 - -
294 F12 ext_bus_datal2 | pnltf12itOnn2 | LVTTL - Ext Data 12 - -
295 G12 pnl_go_t03 pnl_go - - VSSIO - -
296 H13 ext_bus_datall | pnltf12itOnn2 | LVTTL - Ext Data 11 - -
297 G13 ext_bus_datal0 | pnl_tfl12itOnn2 | LVTTL - Ext Data 10 - -
298 F13 ext_bus_data9 pnl_tf12itOnn2 | LVTTL - Ext Data 9 - -
299 Al3 ext_bus_data8 pnl_tf12itOnn2 | LVTTL - Ext Data 8 - -
300 B13 pnl_vop_t03 pnl_vop 3.3V - VDDIO - -
301 C13 ext_bus_data7? | pnltfl2itOnn2 | LVTTL - Ext Data 7 - -
302 D13 ext_bus_data6 pnl_tf12itOnn2 | LVTTL - Ext Data 6 - -
303 E13 pnl_gcs_t06 pnl_gcs - - VSS - -
304 G14 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_ges_t07 pnl_gcs - - VSS - -
312 B15 ext_bus_addr3l | pnl_tfl12itOnn2 | 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_tfl12itOnn2 | 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 | pnl_tf12itOnn2 | LVTTL - Ext Address 27 - -
319 C16 ext_bus_addr26 | pnl tfl12itOnn2 | LVTTL - Ext Address 26 - -
320 D16 pnl_vop_t04 pnl_vop 3.3V - VDDIO - -
321 E16 ext_bus_addr25 | pnl tf12itOnn2 | 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_tfl12itOnn2 | LVTTL - Ext Address 22 - -
326 D17 pnl_gcs_t08 pnl_gcs - - VSS - -
327 E17 ext_bus_addr21l | pnltf12itOnn2 | LVTTL - Ext Address 21 - -
328 F16 ext_bus_addr20 | pnl_tf12itOnn2 | LVTTL - Ext Address 20 - -
329 A18 pnl_vc_t06 pnl_vc 1.0V - VDD - -
330 B18 ext_bus_addrl9 | pnl tfl12itOnn2 | LVTTL - Ext Address 19 - -
331 C18 ext_bus_addrl8 | pnl tf12itOnn2 | LVTTL - Ext Address 18 - -
332 D18 pnl_ges_t09 pnl_gcs - - VSS - -
333 E18 ext_bus_addrl7 | pnl_tf12itOnn2 | LVTTL - Ext Address 17 - -
334 F17 ext_bus_addrl6 | pnl_tf12itOnn2 | LVTTL - Ext Address 16 - -
335 A19 pnl_go_t06 pnl_go - - VSSIO - -
336 B19 ext_bus_addrl5 | pnltfl12itOnn2 | LVTTL - Ext Address 15 - -
337 C19 ext_bus_addrl4 | pnl_tfl12itOnn2 | LVTTL - Ext Address 14 - -
338 D19 pnl_ges_t10 pnl_gcs - - VSS - -
339 E19 ext_bus_addrl3 | pnl tf12itOnn2 | LVTTL - Ext Address 13 - -
340 F18 ext_bus_addrl2 | pnl tfl12itOnn2 | LVTTL - Ext Address 12 - -
341 A20 pnl_vop_t05 pnl_vop 3.3V - VDDIO - -
342 B20 ext_bus_addrll | pnl tf12itOnn2 | LVTTL - Ext Address 11 - -
343 C20 ext_bus_addrl0 | pnl tf12itOnn2 | LVTTL - Ext Address 10 - -
344 D20 pnl_vc_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_t11 pnl_gcs - - VSS - -
348 C21 ext_bus_addr7 pnl_tf12itOnn2 | LVTTL - Ext Address 7 - -
349 A22 ext_bus_addr6 pnl_tf12itOnn2 | LVTTL - Ext Address 6 - -
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350 B22 ext_bus_addrb pnl_tf12itOnn2 | LVTTL - Ext Address 5 - -

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

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

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

354 F19 pnl_ges_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_mask0 pnl_tf12itOnn2 | LVTTL - Ext Mask 0 Pull-Up -

359 E21 pnl_vc_100 pnl_vc 1.0V - VDD - -

360 G18 chip_-id0_ pnl_tf12itOnn2 | LVTTL - Chip ID 0 Pull-Up -

361 G17 ext_bus_bus_req2_ pnl_tf12itOnn2 | LVTTL - Ext Request 2 Pull-Up Active Low
362 D23 ext_bus_bus_reql_ pnl_tf12itOnn2 | LVTTL - 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 chip_id1l pnl_tf12itOnn2 | LVITL - Chip ID 1 Pull-Down -

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 0 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 | LVTTL - 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 | LVTTL - 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 | LVTTL - 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 | LVITTL - Ext Burst Ack 0 Pull-Up -

386 H23 pnl_ges 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_ | pnltfl12itOnn2 | LVTTL - 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 | LVTTL - Ext DMA Req 0 Pull-Up Active Low
395 L18 pnl_vc_102 pnl_vc 1.0V - VDD - -

396 K22 ext_bus_irql pnl_tf12itOnn2 | LVITL - 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_clkOnn& 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 chip_id2 pnl_tf12itOnn2 | LVTTL - Chip ID 2 Pull-Down -

403 L23 pnl_vc_103 pnl_vc 1.0V - VDD - -

404 M19 chip_id3 pnl_tf12itOnn2 | LVTTL - Chip ID 3 Pull-Down -

405 M20 ext_master_cs_ pnl_tf12itOnn2 | LVTTL - Ext Master CS Pull-Up Active Low
406 M21 pnl_ges 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_vc_bkp_100 pnl_vc 1.0V - VDD - -

411 N20 pwme-_outb pnl_tf04itOnn2 | LVTTL - PWM Output 5 - -

412 N21 pwme-_out4 pnl_tf04itOnn2 | LVTTL - PWM Output 4 - -

413 N22 pwme-out3 pnl_tf04itOnn2 | LVTTL - PWM Output 3 - -

414 N23 pnl_gcs_bkp_100 pnl_gcs - - VSS - -

15




0O 20 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 pwm_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_pbl pnl_it2nn2 LVTTL - Pulse Counter CH1 PB - -
421 P22 pulse_counter_pal pnl_it2nn2 LVTTL - Pulse Counter CH1 PA - -
422 P21 pnl_vc_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 pnl_it2nn2 LVTTL - Pulse Counter CHO PA - -
426 R23 pnl_gcs_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_vc_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 | LVTTL - Clock Output - -
435 U23 clk_iopad_FIN pnl_it2nn2 LVTTL - PLL FIN - -
436 U22 clk_iopad FOUT pnl_tf12itOnn2 | LVTTL - PLL FOUT - -
437 U20 pnl_vop_bkp_101 pnl_vop 3.3V - VDDIO - -
438 T18 clk_iopad_F0 pnl_it2pd2 LVTTL - PLL FO - -
439 | V2l clk_iopad_F1 pnlitzpu2z | LVITL | - PLL F1 - -
440 V22 clk_iopad_F2 pnl_it2pu2 LVTTL - PLL F2 - -
441 V23 pnl_vc_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 | Pi6 clk_iopad_R1 pnlitzpu2z | LVITL | - 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 - - 10 Analog VSS - -
460 AA22 clk_iopad_PVDD2P PVDD2P 3.3V - 10 Analog VDD - -
461 Y20 clk_iopad_.PVDD1P1 PVDD1P 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
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3.1 JUoooogd
0310000000000
LB LH Lw LBU LHU
SB SH SW
LWC1 SWC1
ADDI ADDIU SLTI SLTIU ANDI ORI XORI LUI
ADD ADDU SUB SUBU AND OR XOR NOR
SLL SRL SRA SLLV SRLV SRAV
ADD.fmt SUB.fmt MUL.fmt DIV.fmt ABS.fmt MOV .fmt NEG.fmt
ROUND.W.fmt TRUNC.W.fmt CEIL.W.fmt FLOOR.W.fmt CVT.S.fmt CVT.D.fmt CVT.W.fmt C.cond.fmt
J JAL JR JALR
BEQ BNE BLEZ BGTZ BLT7Z BGEZ BLTZAL BGEZAL
BC1F BC1T
SYSCALL BREAK
MULT MULTU DIV DIVU
MTIMM MFIMM MTDMM MFDMM
MTCO MFCO MTC1 MFC1 CTC1 CFC1
ERET

3.2 UUbooboooooon

OooooooooMIPSIOODOOOODOOOODO



0 30 Instruction
032 0000000000000
LDC1 SDC1 RFE
3.3 UUuooootdnd
3.3.1 0OOOO0O
ROO
31 26 25 21 20 16 15 11 10 5
op s rt rd shamt func
6bit 5bit 5bit 5bit 5bit 6bit
100
31 26 25 21 20 16 15
op rs rt address/immediate
6bit 5bit 5bit 16bit
JOoOo
31 26 25
op target
6bit 24bit
3.3.2 Opecode
31 26 25
oprP
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 COP1
OP[31:29] | 011
100 LB LH LW LBU LHU
101 SB SH SW
110 LWC1
111 SWC1




33. 000000000

3.3.3 Function

31 2% 25 6 5 0
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 | ERET
100 | ADD | ADDU | SUB SUBU AND OR XOR NOR
101 SLT SLTU
110
111
3.3.4 Rt
31 26 25 21 20 16 15 0
REGIMM RT |
RT[18:16]
000 001 010 011 100 101 110 111
00 | BLTZ BGEZ
01
RT[20:19] | 10 | BLTZAL | BGEZAL
11
3.3.5 Rs
31 2 25 21 20 0
CoP RS
RS[23:21]
000 001 010 011 100 101 110 111
00| MF CF MT CT
01| BC
RS[25:24] | 10 S D W
11
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0 30 Instruction

3.4 0O0O0O0OO0OooOn
34.1 0OU0OOOOODOO
LB (Load Byte) : 0O O0OOO0O

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:

shitD DD ODOODODODODOODOOO
OO0O0000000 32t 000000000

LBU (Load Byte Unsigned) : 0000000 O000OOOO

31 26 25 21 20 16 15

’ 100100 I base I rt offset
LBU

Format:

LBU rt, offset(base)

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

Exception:

None

Programming Notes:
shitD OO ODOOODOODOOODOO
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34. OO00O0000ODO

LH (Load Halfword) : 000000 0OODO

LHU rt, offset(base)

Description:
GPR[rt] + MEMORY[GPR/[base|+oflset]

Exception:
Address Miss Aligned

Programming Notes:
lebit DO O OOOODOOOODODO

31 26 25 21 20 16 15 0
’ 100001 I base rt offset
LH
Format:
LH rt, offset(base)
Description:
GPR[rt] + MEMORY[GPR/[base|+offset]
Exception:
Address Miss Aligned
Programming Notes:
lebitO OO OODOOO0OOOOOOO
doo00ooooo3a2pbit0oodoooood
LHU (Load Halfword Unsigned) : 0000000000 000000
31 26 25 21 20 16 15 0
’ 100101 I base l rt offset
LHU
Format:

21



0 30 Instruction

LW (Load Word) : 0OO0OOODO

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:
2bit00000000000000d

SB (Store Byte) : OO0 O OO00OO

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:
ghitOOODOOOOOOOOOO
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34. OO00O0000ODO

SH (Store Halfword) : 00000 0O0ODO

31 26 25 21 20

16 15

| 101001 | base rt

offset

SH

Format:
SH rt, offset(base)

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

Exception:
Address Miss Aligned

Programming Notes:
lebit DO OOODOODOOOOODO

SW (Store Word) : 0 OOO000O0O

31 26 25 21 20

16 15

| 101011 | base rt

offset

SW

Format:
SW rt, offset(base)

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

Exception:
Address Miss Aligned

Programming Notes:
2pit00000O0O0O0O00O0OO0OO
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0 30 Instruction

LWC1 (Load Word to Floating Point) : DO000000000 32bit000

31 26 25 21 20 16 15

’ 110001 I base I rt offset
LWC1

Format:

LWCIL ft, offset(base)

Description:
FPR[rt] «+ MEMORY|[GPR/[base]+offset)

Exception:
Address Miss Aligned

Programming Notes:
2bit000000000000O0DO0000DO0ObOoOooOd

SWCI1 (Store Word from Floating Point) : 0000000000 32bit000

31 26 25 21 20 16 15

’ 111001 I base I rt I offset
SWC1

Format:

SWCI1 ft, offset(base)

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

Exception:
Address Miss Aligned

Programming Notes:
2pit0O0000O0O0OOOOOOOOOOODOODOOOOOO
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3.4.

gboogogaon

3.4.2 0000
ADDI (Add Immediate Word) : 00000

31 26 25 21 20 16 15

] 001000 s | rt immediate

ADDI

Format:
ADDI rt, rs, immediate

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

Exception:

Arithmetic Overflow

Programming Notes:
32bitdoOooon
0000000 00DoO0o00ooOo000oooOo0oDoOoooooo

ADDIU (Add Immediate Unsigned Word) : 00000 000000

31 26 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 000000

25



0 30 Instruction

SLTI (Set on Less Than Immediate) : 000000000

31 2% 25 21 20 16 15

] 001010 s | rt immediate
SLTI

Format:

SLTT rt, rs, immediate

Description:
GPRJrt] + ( GPRJrs] < sign_extention( immediate ) )

Exception:

None

Programming Notes:
2bitd0o0ooooo
rsd immediate 0000000 rd0 1000000003
ocooooooooooooood

SLTIU(Set on Less Than Immediate Unsigned) : 000000000 000000

31 2% 25 21 20 16 15

] 001011 s rt | immediate
SLTIU

Format:

SLTIU rt, rs, immediate

Description:
GPRJrt] + ( GPRJrs] < sign_extention( immediate ) )

Exception:

None

Programming Notes:
2bitdoo0ooooo
rsd immediate 0000000 rd0 100000000
odoooodo0ooOoUoOoDoOO0OoOoOUoOoDODOoUoOoDoOd
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34. OO00O0000ODO

ANDI (And Immediate) : 000000

31 26 25 21 20 16 15 0
| 001100 | Is rt immediate
ANDI
Format:
ANDI rt, rs, immediate
Description:
GPR[rt] + GPR|[rs] AND zero_extention( immediate )
Exception:
None
Programming Notes:
2bit00000000O0
ORI (Or Immediate) : OO0 OO000O
31 26 25 21 20 16 15 0
| 001101 | rs rt immediate
ORI
Format:

ORI rt, rs, immediate

Description:
GPR[rt] < GPRJ[rs| OR zero_extention( immediate )

Exception:

None

Programming Notes:
2pit00000000O0
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0 30 Instruction

XORI (Exclusive Or Immediate) : D 00000000

31 26 25 21 20 16 15
| 001110 Is | rt immediate
XORI
Format:
XORI rt, rs, immediate
Description:
GPR[rt] «+ GPR[rs] XOR zero_extention( immediate )
Exception:
None
Programming Notes:
2bit0 00000000000
LUI (Load Upper Immediate) : 0000000000
31 26 25 21 20 16 15
| 001111 00000 | rt immediate
LUI 0
Format:

LUI rt, immediate

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

Exception:

None

Programming Notes:

immediate 00 32bit OO0 O O00O0 16bit00000D0O0O
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34. OO00O0000ODO

3.4.3 ALUOO
ADD (Add Word) : OO

31 26 25 21 20

16 15

11 10

| 000000 | s

Tt

rd

00000

100000

SPECIAL

Format:
ADD rd, rs, rt

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

Exception:

Arithmetic Overflow

Programming Notes:
32bitdoOdoono

ugbodobuooboobobbooboaobooboobuoobobooo

ADDU (Add Unsigned Word) : 00 000000

31 26 25 21 20

16 15

11 10

ADD

| 000000 rs |

Tt

rd

00000

100001

SPECIAL

Format:
ADDU 1d, rs, rt

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

Exception:

None

Programming Notes:
32bit 000000

ADDU
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0 30 Instruction

SUB (Subtract Word) : 0O

31 26 25 21 20

16 15

11 10 6 5

| 000000 | s

Tt

rd 00000 100010

SPECIAL

Format:
SUB rd, rs, 1t

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

Exception:

Arithmetic Overflow

Programming Notes:
32bitd0O0000

0 SUB

gboooboobooboobobbooboobooboobooobo

SUBU (Subtract Unsigned Word) : 00 000000

31 26 25 21 20

16 15

11 10 6 5

| 000000 s |

Tt

rd 00000 100011

SPECIAL

Format:
SUBU rd, rs, rt

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

Exception:

None

Programming Notes:
32bitdo0O00oon

0 SUBU
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34. OO00O0000ODO

AND (And) : OO0

31 26 25 21 20

16 15

11 10

| 000000 | s

Tt

rd

00000

100100

SPECIAL

Format:
AND rd, rs, rt

Description:
GPR[rd] < GPR[rs] AND GPR|rt]

Exception:

None

Programming Notes:
2bitd00000000

OR (Or) : OOO

31 26 25 21 20

16 15

11 10

AND

| 000000 rs

Tt

rd

00000

100101

SPECIAL

Format:
OR rd, rs, 1t

Description:
GPR[rd] + GPRJrs] OR GPR]rt]

Exception:

None

Programming Notes:
2pit00000000O0

OR
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0 30 Instruction

XOR (Exclusive Or) : 000000

31 26 25 21 20

16 15

11 10

| 000000 | s

Tt

rd

00000

100110

SPECIAL

Format:
XOR rd, rs, 1t

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

Exception:

None

Programming Notes:
2bit00000000000O0

NOR (Not Or) : OOOOO

31 26 25 21 20

16 15

11 10

XOR

| 000000 | rs

rt

rd

00000

100111

SPECIAL

Format:
NOR rd, s, rt

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

Exception:

None

Programming Notes:
2pit00000C00OO00O0O0

NOR
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34. OO00O0000ODO

SLT (Set on Less Than) : 0000000

31 26 25 21 20

16 15

11 10

| 000000 | rs rt

rd

00000

101010

SPECIAL

Format:
SLT rd, rs, rt

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

Exception:

None

Programming Notes:
2bitd00O00000
rs0rt 0000000 «d0 100000000
ooooboobobooOoooboono

SLTU (Set on Less Than Unsigned) : 0000000 DO0O0O0O0O0O

31 26 25 21 20

16 15

11 10

SLT

| 000000 rs | rt

rd

00000

101011

SPECIAL

Format:
SLTU rd, rs, rt

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

Exception:

None

Programming Notes:
2bitd00O00000
rsO0rt 0000000 «d0 100000000

gboooboboboOoooboboooboobooooboboobooonog

SLTU
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0 30 Instruction

SLL (Shift Word Left Logical) : 000000

31 26 25 21 20 16 15

11 10

| 000000 00000 | rt rd

sa

000000

SPECIAL SHIFT

Format:
SLL rd, rt, sa

Description:
GPR|[rd] + GPR[rt] << sa

Exception:

None

Programming Notes:
2bitd00000000O0

SRL (Shift Word Right Logical) : 000000

31 26 25 21 20 16 15

11 10

SLL

| 000000 00000 | rt rd

sa

000010

SPECIAL SHIFT

Format:
SRL rd, rt, sa

Description:
GPR[rd] < GPR[rt] >> sa (logical)

Exception:

None

Programming Notes:
2pit00000000O0O0

SRL
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34. OO00O0000ODO

SRA (Shift Word Right Arithmetic) : 000000

31 26 25 21 20 16 15

11 10

| 000000 00000 | rt rd

sa

000011

SPECIAL 0

Format:
SRA rd, rt, sa

Description:
GPR[rd] + GPR[rt] >> sa (arithmetic)

Exception:

None

Programming Notes:
2bitd00000000O0

SLLV (Shift Word Left Logical Variable) : 00000000

31 26 25 21 20 16 15

11 10

SRA

000000 IS It rd
| | |

00000

000100

SPECIAL

Format:
SLLV rd, rt, rs

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

Exception:

None

Programming Notes:
2pit000000000O0

SHIFT

SLLV
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0 30 Instruction

SRLV (Shift Word Right Logical Variable) : 00000000

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

SPECIAL SHIFT SRLV
Format:

SRLV rd, rt, rs

Description:
GPR[rd] < GPRJrt] >> GPR]rs] (logical)

Exception:

None

Programming Notes:
2bitd00000000O0

SRAV (Shift Word Right Arithmetic Variable) : D0000000O

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

SPECIAL 0 SRAV
Format:

SRAV rd, rt, rs

Description:
GPR[rd] < GPR[rt] >> GPR[rs] (arithmetic)

Exception:

None

Programming Notes:
2pit00000000O0O0
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34. OO00O0000ODO

344 UOOOOOO
J (Jump) : 0000

31 26 25

| 000010 |

target

J

Format:

J target

Description:
PC«+ PCglNgg || target || 00

Exception:

None

Programming Notes:
oooooooooo

JAL (Jump and Link) : 00000000

31 26 25

| 000011 |

target

J

Format:
JAL target

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

Exception:

None

Programming Notes:
00000 GPR[31]000000O0OOOOOOOO
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0 30 Instruction

JR (Jump Register) : DO0O000000

31 26 25 21 20

] 000000 | rs 000000000000000

001000

SPECIAL 0

Format:
JR rs

Description:

PC+ target

Exception:

None

Programming Notes:
oooooooood

JALR (Jump and Link Register) : 000000000000

31 26 25 21 20 16 15

11 10

JR

| 000000 | rs | 00000 rd

00000

001001

SPECIAL 0

Format:
JR 1s (rd = 31 implied)
JR rd, rs

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

Exception:

None

Programming Notes:
gooooO«(dO0000ODOO0O0ODOODOODbOOObOODO

JALR
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3.4.

gboogogaon

3.4.5 U000

BEQ (Branch on Equal) : 000000

31 26 25 21 20 16 15 0
| 000100 | rs rt offset
BEQ
Format:
BEQ rs, rt, offset
Description:
if GPR][rs] = GPR]rt] then branch
Exception:
None
Programming Notes:
sO000 0000000000000 0000O0000DOO
BNE (Branch on Not Equal) : 0000000
31 26 25 21 20 16 15 0
| 000101 | rs | rt offset
BNE
Format:

BNE rs, rt, offset

Description:
it GPR[rs] # GPR|rt] then branch

Exception:

None

Programming Notes:
000t 0000000000000 00O00ODO0O0O00O00O0O0O0

39



0 30 Instruction

BLEZ (Branch on Less Than or Equal to Zero) : 00000000

31 26 25 21 20 16 15
| 000110 rs 00000 | offset
BLEZ 0
Format:
BLEZ rs, offset
Description:
if GPR]rs] < 0 then branch
Exception:
None
Programming Notes:
rsO000000000000O0DODO0O0O0O00O0OOOOOO
BGTZ(Branch on Greater Than Zero) : 00000000
31 26 25 21 20 16 15
| 000111 rs | 00000 offset
BGTZ 0
Format:

BGTZ rs, offset

Description:
if GPR[rs] > 0 then branch

Exception:

None

Programming Notes:
rs000000000000000000000000000O
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3.4.

gboogogaon

BLTZ (Branch on Less Than Zero) : 00000000

31 26 25 21 20 16 15 0
| 000001 rs | 00000 offset
REGIMM BLTZ
Format:
BLTZ rs, offset
Description:
if GPR[rs| < 0 then branch
Exception:
None
Programming Notes:
rs00000000000O0DOO0O0O0O0O0ODDOODOO0O0O0Od
BGEZ (Branch on Greater Than or Equal to Zero) : 00000000
31 26 25 21 20 16 15 0
| 000001 rs 00001 | offset
REGIMM BGEZ
Format:

BGEZ rs, offset

Description:
if GPR[rs] > 0 then branch

Exception:

None

Programming Notes:
rs0000000000000000000000000
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0 30 Instruction

BLTZAL (Branch on Less Than Zero and Link) : 000000000000

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

BLTZAL rs, offset

Description:
if GPR]rs] < 0 then procedure_call

Exception:

None

Programming Notes:
rs00000000000000000 GPR[31]0000000O0OOOOOOO ODOOOO

BGEZAL (Branch on Greater Than or Equal to Zero and Link) : 000000000000

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

BGEZAL rs, offset

Description:
if GPR[rs] > 0 then procedure_call

Exception:

None

Programming Notes:
rs000 000000000000 GPR[31)000000OOO0O0ODOOOUOOOOUDOOO
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34. OO00O0000ODO

3.4.6 System Call / Break Point OO
SYSCALL (System Call) : 0OO00O00O0O

31 26 25

000000 | 00000

001100

SPECIAL

Format:
SYSCALL

Description:

signal_exception( System Call )

Exception:
System Call

Programming Notes:
OO00o0ooooooooooooon

BREAK (Break Point) : 00000000

31 26 25

SYSCALL

| 000000 | 00000

001101

SPECIAL

Format:
BREAK

Description:

signal_exception( Breakpoint )

Exception:
Break Point

Programming Notes:
Oo0ooooooooooooooon

BREAK
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0 30 Instruction

3.4.7 0OOOO

MFCO0 (Move from Coprocessor0) : JO0D000 000000

CTRL[rd] « GPR|rt]

Exception:

Coprocessor Unusable

Programming Notes:
gooooooooooOooOoOoOooOooo
gooooOoOooOoOoOoOOOOOOOOODOOOOOOOOO

31 26 25 21 20 16 15 11 10
| 010000 00000 | rt rd 00000000000
COPO MF 0
Format:
MFCO rt, rd
Description:
GPR[rt] + CTRL[rd]
Exception:
Coprocessor Unusable
Programming Notes:
doboodooooboooooobooon
gbodboodouobooouobuoooobobooooooo
MTCO (Move to Coprocessor0) : 000000 00000
31 26 25 21 20 16 15 11 10
| 010000 00100 | rt rd 00000000000
COPO MT 0
Format:
MTCO rt, rd
Description:
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34. OO00O0000ODO

MFIMM (Move from Instruction MMU Control Register) : 00 MMUOOOODOOO0OOO0OOO

31 26 25 21 20 16 15 11 10 6 5 0
010000 | 00000 rt | rd | 00000 000010
COPO MF 0 IMMU

Format:

MFIMM rt, rd

Description:

GPR|[rt] + IMMU][rd]

Exception:

Coprocessor Unusable

Programming Notes:
gooooOdooMMUODOODOODOOOOOODOO
O0000oo000oDoooooooooooooooDooooo

MTIMM (Move to Instruction MMU Control Register) : 00 MMU O OOOOO0OOO0OO

31 2% 25 21 20 16 15 11 10 6 5 0
010000 | 00100 rt | rd 00000 000010
COPO MT 0 IMMU

Format:

MTIMM rt, rd

Description:

IMMU[rt] + GPR][rd]

Exception:

Coprocessor Unusable

Programming Notes:
oooobooboMMUOOOODOODOOOODOO
OO000000o0o0oDoOoOoooooOoooooooooooo
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0 30 Instruction

MFDMM (Move from Data MMU Control Register) : 000 MMUOOOOOOO0OOOO

31 2% 25 21 20 16 15 11 10 6 5 0
010000 | 00000 rt | rd 00000 000011
COPO MF 0 DMMU

Format:

MFDMM rt, rd

Description:

GPR[rt] + DMMU][rd]

Exception:

Coprocessor Unusable

Programming Notes:
goooooooMMUDOOOOODOOOOODOODOOO
O0000oo0o00ooooooooDoooooooooooooo

MTDMM (Move to Data MMU Control Register) : 000 MMUOOOOOOOOOOO

31 2 25 21 20 16 15 11 10 6 5 0
010000 | 00100 rt | rd 00000 000011
COPO MT 0 DMMU

Format:

MTDMM rt, rd

Description:

DMMU[rt] + GPRrd]

Exception:

Coprocessor Unusable

Programming Notes:
goooooooMMUOOOOODOODOODOOO
OO0000000o0oooooooDoooooooooooogoo
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34. OO00O0000ODO

ERET (Exception Return) : 0000000

31 26 25 6 5 0
’ 010000 I 0000000000000000000000000 011000
COPO 0 ERET
Format:
ERET
Description:
KUc + KUp
IEc < IEp
Exception:
Coprocessor Unusable
Programming Notes:
KUpO IEp0 KUcO IEc0000ODO
ERETOO0OO PCOOOOO JROODODOOOODOOOODO
OO0000o0oo0oooDoOoOooooooooooooooogoo
3.4.8 FPUOU
MFC1 (Move from Coprocessorl) : JO000O00 100000
31 26 25 21 20 16 15 11 10 0
| 010001 00000 | rt fs 00000000000
COP1 MF 0
Format:
MFCI1 rt, fs
Description:

GPR[rt] + FCR]fs]

Exception:

Coprocessor Unusable

Programming Notes:

obooobOoo0oooobooooobooooonoo
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0 30 Instruction

MTC1 (Move to Coprocessorl) : DO00O0O0O0 10000

31 26 25 21 20 16 15 11 10
’ 010001 00100 I rt fs 00000000000
COP1 MT 0
Format:
MTCO rt, fs
Description:

FPR[fs] + GPRIrt]

Exception:

Coprocessor Unusable

Programming Notes:
OO00o0oooooooooooooooooog

CFC1 (Move Control Word from Coprocessorl) : 000000 1000000000000000O

31 2 25 21 20 16 15 11 10
] 010001 00010 rt | fs 00000000000
COP1 CFC1 0

Format:
CFC1 rt, fs
Description:

GPR[rt] + FCR|[fs]

Exception:

Coprocessor Unusable

Programming Notes:
rpUOOODOOOODOOOOOOOOOO0OD
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34. OO00O0000ODO

CTC1 (Move Control Word to Coprocessorl) : 000000 100000000000000

31 2% 25 21 20 16 15 11 10 0
] 010001 00110 rt | fs 00000000000
COP1 CTC1 0
Format:
CTC1 rt, fs
Description:

FCR|fs] + GPR|rt]

Exception:

Coprocessor Unusable

Programming Notes:
g0o0O0oDOOoOo0oOorFPUOOODOODOOODOOO

ADD.fmt (Floating Point Add) : D OOO0O00O0O

31 26 25 21 20 16 15 11 10 6 5 0
010001 I fmt l ft fs fd 000000
CcoOP1 FADD

Format:

ADD.S fd, fs, ft (fmt = 10000)
ADD.D fd, fs, ft (fmt = 10001)

Description:
FPR[fd] + FPR|[fs] + FPRIft]

Exception:
Floating Point Invalid Operation
Floating Point Inexact
Floating Point Overflow
Floating Point Underflow

Programming Notes:
gooooooOoODOODOOOOOOOOO
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0 30 Instruction

SUB.fmt (Floating Point Subtract) : 0000000

31 2% 25 21 20 16 15 11 10 6 5
010001 | fmt | fs ft fd 000001
COP1 FSUB

Format:

SUB.S fd, fs, ft (fmt = 10000)
SUB.D fd, fs, ft (fmt = 10001)

Description:
FPR[fd] «+ FPRIfs] — FPR|ft]

Exception:
Floating Point Invalid Operation
Floating Point Inexact
Floating Point Overflow
Floating Point Underflow

Programming Notes:
O0000ooooooooooooooog
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34. OO00O0000ODO

MUL.fmt (Floating Point Multiply) : 0000000

31 26 25 21 20 16 15 11 10 6 5 0
010001 | fmt | ft fs fd 000010
COP1 FMUL

Format:

MULL.S fd, fs, ft (fmt = 10000)
MUL.D fd, fs, ft (fmt = 10001)

Description:
FPR[fd] «+ FPR[fs] x FPR]ft]

Exception:
Floating Point Invalid Operation
Floating Point Inexact
Floating Point Overflow
Floating Point Underflow

Programming Notes:
O000ooooooooooooooog
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0 30 Instruction

DIV.fmt (Floating Point Divide) : 000000

31 26 25 21 20 16 15 11 10
| 010001 | fint | fs ft, fd 000011
COP1 FDIV
Format:
DIV.S fd, fs, ft (fmt = 10000)
DIV.D fd, fs, ft (fmt = 10001)
Description:
FPR[fd] «+ FPR|fs| / FPR]ft]
Exception:
Floating Point Invalid Operation
Floating Point Inexact
Floating Point Overflow
Floating Point Underflow
Floating Point Divide By 0
Programming Notes:
gobodoooobooooooooon
ABS.fmt (Floating Point Absolute Value) : 00000000
31 26 25 21 20 16 15 11 10
010001 | fmt | fs | ft fd 000101
COP1 FABS
Format:

ABS.S fd, fs (fmt = 10000)
ABS.D fd, fs (fmt = 10001)

Description:
FPRI{d] « abs(FPR][fs])

Exception:

Floating Point Invalid Operation

Programming Notes:

gboboobooobooboobobooboaoboabaan
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34. OO00O0000ODO

MOV.fmt (Floating Point Move) : 0000000

31 26 25 21 20 16 15 11 10 6 5 0
010001 | fmt | fs fit, fd 000110
CcoP1 FMOV

Format:

MOV.S {d, fs, ft (fmt = 10000)
MOV.D fd, fs, ft (fmt = 10001)
Description:
FPR[fd] + FPRIfs]
Exception:
Floating Point Invalid Operation

Programming Notes:

godooooooooooocooboooooooooon

NEG.fmt (Floating Point Negate) : 100000000

31 26 25 21 20 16 15 11 10 6 5 0
010001 | fmt | fs ft fd 000111
COP1 FNEG

Format:

NEG.S fd, fs (fmt = 10000)
NEG.D fd, fs (fmt = 10001)

Description:
FPRJ[fd] + —(FPRJ[fs])

Exception:

Floating Point Invalid Operation

Programming Notes:
O00000000oooooooooooooooooooog
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0 30 Instruction

CVT.S.fmt (Floating Point Convert to Single Floating Point) : 0000000000000

31 2% 25 21 20 16 15 11 10 6 5
010001 | fmt | 00000 fs | fd 100000
COP1 0 CVTS

Format:

CVT.S.D fd, fs (fmt = 10001)
CVT.S.W fd, fs (fmt = 10100)

Description:
FPRIfd] < convert_and_round(FPR[fs])

Exception:
Floating Point Invalid Operation
Floating Point Inexact
Floating Point Overflow
Floating Point Underflow

Programming Notes:
0000000 0ooooo0oooooooooooooog
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34. OO00O0000ODO

CVT.W.fmt (Floating Point Convert to Word Fixed Point) : 0000000000000

31 26 25 21 20 16 15 11 10 6 5 0
010001 | fmt | 00000 | fs | fd 100100
COP1 0 CVTW

Format:

CVT.W.S fd, fs (fmt = 10000)
CVT.W.D fd, fs (fmt = 10001)

Description:
FPRJ[fd] < convert_and_round(FPR[fs])

Exception:
Floating Point Invalid Operation
Floating Point Inexact
Floating Point Overflow
Floating Point Underflow

Programming Notes:
O0000oooooDoooooDooooooo
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0 30 Instruction

ROUND.W.fmt (Floating Point Round to Word Fixed Point) : 0000000000000

001100

31 2% 25 21 20 16 15
010001 | fmt | 00000
COP1 0

Format:

ROUND.W.S fd, fs (fmt = 10000)
ROUND.W.D fd, fs (fmt = 10001)

Description:
FPRIfd] < convert_and_round(FPR[fs])

Exception:
Floating Point Invalid Operation
Floating Point Inexact

Floating Point Overflow

Programming Notes:
OO000o0o0oooooooooooooon

ROUNDW

TRUNC.W.fmt (Floating Point Truncate to Word Fixed Point) : 0000000000000

001101

31 2% 25 21 20 16 15
010001 | fmt | 00000
COP1 0

Format:

TRUNC.W.S fd, fs (fmt = 10000)
TRUNC.W.D fd, fs (fmt = 10001)

Description:
FPRJfd] < convert_and_round(FPR[fs])

Exception:
Floating Point Invalid Operation
Floating Point Inexact

Floating Point Overflow

Programming Notes:
00000000ooooooooooooo

TRUNCW
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34. OO00O0000ODO

CEIL.W.fmt (Floating Point Ceiling to Word Fixed Point) : 0000000000000

31 26 25 21 20 16 15 11 10 6 5 0
010001 | fmt | 00000 | fs | fd 001110
COP1 0 CEILW

Format:

CEIL.W.S {d, fs (fmt = 10000)
CEIL.W.D {d, fs (fmt = 10001)

Description:
FPRJ[fd] < convert_and_round(FPR[fs])

Exception:
Floating Point Invalid Operation
Floating Point Inexact

Floating Point Overflow

Programming Notes:
OO0000oooooDoooooooooooon

FLOOR.W.fmt (Floating Point Floor Convert to Word Fixed Point) : 000000000000

31 2% 25 21 20 16 15 11 10 6 5 0
010001 | fmt | 00000 fs | fd 001111
COP1 0 FLOORW

Format:

FLOOR.W.S fd, fs (fmt = 10000)
FLOOR.W.D fd, fs (fmt = 10001)

Description:
FPRJ[fd] < convert_and_round(FPR[fs])

Exception:
Floating Point Invalid Operation
Floating Point Inexact

Floating Point Overflow

Programming Notes:
O0000oooooDoooooDooooooo
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0 30 Instruction

C.cond.fmt (Floating Point Compare) : 0000000

31 2% 25 21 20 16 15 11 10 6 5 4 3
010001 | fmt | ft fs 00000 | 11 | cond
COP1 0 FC

Format:

C.cond.S fs, ft (fmt = 10000)
C.cond.D fs, ft (fmt = 10001)

Description:
FCR[31] < FPR]fs] compare_cond FPR[ft]

Exception:
Floating Point Invalid Operation

Programming Notes:
O0000000oooDo000ooo00o0oo000oDoOo0oUoooDOoUooOoOoUooOoOoOOg

BC1F (Branch on Floating Point False) : 0000000

31 26 25 21 20 16 15
’ 010001 01000 I 00000 offset
COP1 BC BC1F
Format:
BCI1F offset
Description:

if C(FCR[31]) = 0 then branch

Exception:

None

Programming Notes:
FCR[31] 0 Condition 00O 000 0UO0OOOOOOOOOOOOOOOOO
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3.4.

gboogogaon

BC1T (Branch on Floating Point True) : 0000000

31 2 25 21 20 16 15 0
] 010001 01000 | 00001 offset
COP1 BC BC1T
Format:
BCI1T offset
Description:

if C(FCR[31]) = 1 then branch

Exception:

None

Programming Notes:

FCR[31]O Condition0 00000 1000000000000 OOOOOOO
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4.1

L]
Exception
HRERERERERN
041: 000000000000
agooog RN oo
00 oooooo Ooolooooooooooooon
01 ITLBODO ITLBOOOOOO
02 ITLBOOOO oooooooooooooo
03 DTLBOO DTLBOOODOOO
04 DTLBOOOO ooooooooooooooo
05 0000000000 |0Doo00Dooooooogoooooo
06 ooono
07 oooo
08 goooood syscall 1 0 00O
09 ogoooooon break 00000
10 oo goooooooooog
11 oo goobooooooboooooobo
12 goooooon goodoooooooooooog
13 oooo oooooOoOoOoooo
14 FPUOO ooooooooooooon
15 No Exp No Exception

000000000 Exception Code 000000000 O OO Exception Program Counter 00000000000
OO00000oOoopooooOocPULDOO0OOOODODOOOOOOOOODODO Exception Vector 00000000

oood



0 40 Exception

4.2 0O0OO0O
0 4.2: 1RQOOOONO

IRQODO oooo
00 Non Maskable Interrupt
01 ooooood
02 ooooooooooooo
03 OO0 CHO
04 ooo CH1
05 Oooo CH?2
06 Oooo CH3
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 0
22 PWMIn 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

OO00D000000O0000OInterrupt Sense 00 000000000000 O0O00O0OOOOODOO bitO 10
ooooooo
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CPU Control Register

63

5.1 0UO0OOOOOO
051 0000000000000d
oooooo oo oood oo
00 Cause RW 00o0dooooooooooooon
01 Status RW ododooooooooooboon
02 Pending RW gdoboodoooooouobooooboooon
03 Interrupt Mask RW ooodooooooood
04 Exception PC RW ooooooooooao
05 Exception Vector RW oooooooooo
06 Invalid Address RW gddboodouobouoouobooo
07 Cache RW oooooooooo
08 IRQ Polarity RW IRQUOOOODOOO
09 TRQ Trigger RW IRQUOODOOOOODoOo
10 Software IRQ RW 0ooooo IRQ
11 Thread ID RW oooo ID
12 Invalid Global Address RW 0oo0dooooooooouoooooooood
13 ~ 25 Reserved NA Reserved
26 Clock Counter Low R oo0ooooooooo 32000
27 Clock Counter High R 00ooooooooo 32000
28 Instruction Counter Low R ooooooooo 32000
29 Instruction Counter High R dooooooog 32000
30 Global Address R ooooooood
31 CPU Information R cpPUODOOODOOO




O 50 CPU Control Register

5.2 JUOO0OOOO

Cause Register Number: 0
31 30 4 3 0
’ D I Reserved I EXP_CODE ‘
31 | Delay Bit (D) | Default: 0x0 |
goodoboooboobuoobuobboboibooboobo ‘
3-0 ‘ Exception Code (EXP_CODE) ‘ Default: 0x0 ‘

gboboobooooooboooobooooono ‘
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5.2, 000000

Status Register Number:

31 30 29 9 8 76 5 4 3 2 10
ICEIDCE Reserved I MODEo | IEo | MODEp |IEp | MODEe | IEc
31 ‘ I-Cache Enable (ICE) ‘ Default: 0x1 ‘
OO0oO0O0oDOo0b0OD0OO0CacheDDOOOOOO

30 ‘ D-Cache Enable (DCE) ‘ Default: 0x1 ‘
Oo00000oCQCOOOOOD-CacheODOOOODO

8-7 ‘ Execution Mode Old (MODEo) ‘ Default: 0x0 ‘

000000000 (2)0
000000000O0MODEpOOOO0OOONDOOOOONODNDO

6 ‘ Interrupt Enable Old (IEo) ‘ Default: 0x0

O000000O00oooOoo (2)o
obooobOoooobOIEep0bOO0OO0OOOobOOOOoOOOobOOn

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

000000000 (3)0
000000000O0MODEcOODOO00O0O0O0DNDN00000O
ERETOO00000O0O000MODEc0DOO00O0O0DDOOO0OOODN

3 Interrupt Enable Previous (IEp) Default: 0x0

O0000o00o0oooooog (3)0
ooooboboooboIEc00bOO0DbOO0OOODObDOODOO
ERETOO000OO0OO00O0DODOIEcODOO0DOOOOODOOOODOO

2-1 Execution Mode Current (MODEc) Default: 0x0

oooooooog
O000D00O000D0O000D00 Kernel ModeOODOOOOODO

Kernel Mode : 2'b00, Supervisor Mode : 2’b01, User Mode : 2’b10, Reserved : 2'b11

0 Interrupt Enable Current (IEc) ‘ Default: 0x0

ooooboooobooo

000000 1000000000000000 IRQUOOUOO0O0O0U0O0O0UO (DO)Uoooooo

gbooboobooobobboobooboobbobbobo
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O 50 CPU Control Register

Pending Register Number: 2

31 0

] Pending IRQ

31-0 Pending IRQ | Default: 0x0
0000000 NODODO IRQO NODODODOOOOoOOooOo
000000000000 ooDIRQUODOOUODOO0ODIRQUODOO0ODDODDOOO0OOOooD 10000
aoo
0000000 1000000000000000D00 IRQODOOODOOO
Interrupt Mask Register Number: 3

31 1 0

| INT MASK o]
7:1 Interrupt Mask (INT_MASK) Default: 0x7F
0000000 NODODOO IRQO NODODODOOOOoOOooOOo
gboooooob 1gobboobooboobooboon
0 Interrupt Mask (INT_MASK) Default: 0x0
IRQOUO OO0 DOOOO (Non Maskable Interrupt : NMI)
Exception Program Counter Register Number: 4

31 1 0

| EPC | 00 |
31:2 Exception Program Counter (EPC) Default: 0x0
goooboobooboobooboooboo ‘
Exception Vector Register Number: 5

31 1 0

| EXP_VECTOR | 00 |
31:2 Exception Vector (EXP_VECTOR) Default: 0x0

gboobOoboooobobooobooboooobobooooboon
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5.2, 000000

Invalid Address Register Number: 6

31 0

| INV_ADDR |
31-0 Invalid Address (INV_ADDR) Default: 0x0

gboobooboobobbobooboon ‘

Cache Control Register Number: 7

31 5 4 3 2 1

0
’ Rese’r’ved Ii,INI+,IN‘i%,INI+F,INﬁLSYN‘C

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

000000 0D000000-CacheDO0O0ODODOO0OCache 00O O0OODOOODOO OODODOOO Status
Register 0 I-Cache Enable 00 OO0 00000

3 | I-Cache Invalid (LINV) | Default: 0x1 |
000000 ob0O00000I-CacheDOOQOQOOOO
2 D-Cache Initialize (D_INIT) Default: 0x1

O0000000000000D-Cache00000000D-Cache 000000000000 000000 Status
Register 0 D-Cache Enable 00O OO 00000

1 | D-Cache Invalid (DINV) | Default: 0x1 |
D000000000000D-Cache 00000000 |
0 ‘ D-Cache Sync (D_SYNC) ‘ Default: 0x1 ‘

O0O0O0DoOoo0OoOoOoOOD-CacheDOOOODOO ‘

IRQ Polarity Register Number: 8

31 0
| IRQ POLARITY

31:0 \ IRQ Polarity (IRQ_POLARITY) \ Default: OxfFE \
O000000NOOOOOIRQO NOOOOOOOOOO

00000000 000000000000 0U0UIRQU LowdOOUOOOOO0OODO (IRQ Trigger 0 OO O
O00)0oooooooood

O00000oDO100000000000000IRQU HighOOODODOOOOOOODOODOOOODOO
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O 50 CPU Control Register

IRQ Trlgger Register Number: 9

31

’ IRQ_TRIGGER

31:0 | IRQ Trigger (IRQ_TRIGGER) | Default: 0x0

0000000 NODOOOO IRQU NOODODOOODODODOO
goooooo0OooOoOOOOOOOOOOOO IRQOOOOOOOOODOODOOO
Oo0oooO0o0010000ooo00ooobo0ob0 IRQUOOOOO0ODOOOO0ODOD

Software IRQ Register Number: 10
31
| SW_IRQ

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

OO0O0000O0ONOODOO SWIRQO NODODOOODODOOO
gboooboobil1gboobooboobooboobobobobbooboon

Thread ID Register Number: 11

31

| TH_ID

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

ooooooooooooo Iboooboooo

Invalid Global Address Register Number: 12
31
| INV_GADDR

31-0 Invalid Global Address (INV_.GADDR) ‘ Default: 0x0

gbobooooboooobobooobooboooonbo
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5.2, 000000

Clock Counter Register Number: 26, 27
31 0
| CLK_CNT
31:0 Clock Counter (CLK_CNT) Default: 0x0

oooobob0ooboobooobooooboooooooo
gboog2e0000 3200000000 2v0000 320000000000

Instruction Counter Register Number: 28, 29

31 0
| INSN.CNT

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

obooooOobOoboboooooooboobobooooboonogn 280000 3200000000 2900
o0 320000000000

Global Address Register Number: 30
31 24 23 8 7 0
| PRIORITY | CHIP_ID | NODE_ID |
31:24 | Priority (PRIORITY) | Default: 0x0 |
000000000 |
23:8 | Chip ID (CHIP_ID) | Default: 0x1 |
000000 IDO |
7:0 | Node ID (NODE.ID) | Default: 0x0 |

000000 IDO \
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O 50 CPU Control Register

CPU Information Register Number: 31

31 24 23 16 15

’ Year I Month I Version Revision
31:24 ‘ Year ‘ Default: NaN ‘
0o0o0ooooooboooobooooono 20000 0000bbbooooao

23:16 | Month | Default: 1~ 12 |
goooooooobooo

15:8 ‘ Version ‘ Default: NaN ‘
Oo0ooooooooooooog

7:0 ‘ Revision ‘ Default: NaN ‘

obooooOobooooboobon
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FPU

71

6.1

6.1.1

Odoodn
ooooooo
0 6.1: 000000 O0OOO0OOO0OOOO
oooooo oo oooag oo
0~ 30 Reserved NA Reserved
31 Status RW rpUOOOODOODOOOOO




0oed FPU

6.1.2 000000

Status Register Number: 31

31 24 23 22 17 16 12 11 7 6 2 10

’ Reserved I c I Reserved I CAUSE EN I FLAG l RM ‘
23 ‘ Condition (C) ‘ Default: 0x0 ‘
obooooOoooooobooon ‘
16-12 ‘ Exception Cause (CAUSE) ‘ Default: 0x00 ‘
gbobooboboooobooboobooboooobooooobooboooobOoboooobOoo ‘
11-7 Exception Enable (EN) Default: 0x00
gbobooboboolooogoboooobooboooobobooobooboooobobooobOobon ‘
6-2 ‘ Exception Flags (FLAG) ‘ Default: 0x00 ‘

gooobooooodoooooobbboooddoo 1oL buooon
OO00o0oooooooooooooogo

1-0 ‘Round Mode (RM) ‘Default: 0x0 ‘

000 |ooood

2’b00 | Round to Nearest
COooo0ooodgooodl 2b0l | Round to Zero
2’b10 | Round Ceiling
2’b11 | Round Floor

6.2 00U

OO0000oOo0o00oOoo00oooOoO000oDOOo00oOO000DODO StatusOOOODOOOODOOOO
gboooboooooooobo
4 3 2 1 0

4 ‘ Invalid Operation (V) ‘ Default: 0x0 ‘
00000000000 |
3 | Divide By 0 (Z) | Default: 0x0 |
googooobooobobobobooobd ‘
2 Overflow (O) Default: 0x0

000000000 |
1 Underflow (U) Default: 0x0

000000000 \
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6.2. OO

0 ‘ Inexact (I) Default: 0x0

uooobooogobooon
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Memory Management Unit

7.1 MMUOOUO

I0 Companion Chip 0 0000000000000 O0O000O0OCCOOOODOOOO0OO0O0 1600000 TLBO
obooobOoboooboooTLBOOOOOOOOOODOOOOOOObOOOOOOOOOOOODOOon

Entry ngh Register Number: 1
31 0
| TH.ID
31-0 Thread ID (TH_ID) Default: 0x0
gooog Ib

Oooooooooooooo IDOoOo0O0000oD0O00000Entry MiddleOOOODOODOOOOOO

ooooooooooooooooooo IboboooooOoOoOooDOOoOoOooOoDObOOoOooODOOoOoOoooOoboOooo
oono




O 70 Memory Management Unit

Entry Middle Register Number: 2
31 29 28 9 8 6 5 3 2 1 0
| Reserved | VPN | psize | PROT |G|ve|V]
28-9 ‘ Virtual Page Number (VPN) Default: 0x0 ‘
goooood

boboobooobooooboobooooobooobooooooobooboooboooobboobooooon
ooboooboobo20b0000b00000bo0o0oboo0ooooooobooobobooboooboooooooDn

8-6 Page Size (PSIZE) ‘ Default: 0x0
oooobooooo
uboo |ob00bo0o0 (ocobobooocobobo
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
oooooooo
ooo goooo |goo
3’b111 AllRead Only | OOOOOOCOOCOCOCOOOO
3’b110 All Read Write | OOOOOOOOQOOCOCOCOO
3’b101 User Read Write | OO 0000000000 OO00ODO
3’b100 User Read Only | OOOOOOOOOOOOOOOODODODOODOOOOOOOOOOOOO

3’b011 | Supervisor Read Write | 00 000000000000 O0OO0O0O

3’b010 | Supervisor Read Only | OOOO0O0OOCO00OO0OCOO0O0ODOOO0O0ODOOCOOODOCOOOODOO

3'b001 Kernel Read Write | D00 00000DO0OOOOO0O
3'b000 Kernel Read Only | 000000000000000
2 | Global Bit (G) | Default: 0x0 |

oooooooo
gobooooboooboobobooooboobo Ibooobooooooboooooo

1 ‘ Uncache (UC) ‘ Default: 0x0

oooooooobooo
gboooboobooboobobooboboobobooboobo

0 | Valid Bit (V) | Default: 0x0

gbooan
ooooooboooooboooTLBOOOoOOoOooDOooOooO
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v2. MMUODOO

Entry Low Register Number: 3
31 20 19 0
’ Reserved I PPN

19-0 Physical Page Number (PPN) Default: 0x0

ooooooo

TLBOOOOOOOOOOOOODOOOOO0OoOOO0oooOoOoooo

Entry Global Register Number: 8
31 24 23 8 7 0
| PRIORITY | CHIP_ID | NODE_ID
31-24 | Priority (PRIORITY) | Default: 0x0 |
0000000000 \
238 | Chip ID (CHIP_ID) | Default: 0x0 |
000 ID

ooboooooooboooobOOobo IboobooooooooboooooooobooobooboooOoooboooon
O0bobo0Dooboooooobooboobobobooooooooooo

7-0 Node ID (NODE_ID) Default: 0x0

oooIb

0o0oobooobooboobooboo IDobooboboooooooooog

7.2 MMUUOOO

MMUOOOOOODOOOOODOOOOOO0OOd
mfimm | [MMUOOOOOOQCOOOOO
mtimm | [MMUOOOOOOOOOOOOO
mfdmm | D-MMUOOOOOOOOOOOO
mtdmm | D-MMUOOOOOOOOOOOOO

7.3 Uugogg

7



O 70 Memory Management Unit

7.3.1 0O0O0OODOOO
071 00000000000000
gd gooono (ooboo gd
Enable 00 R/W TLBOO
Entry High 01 R/W 00000 High
Entry Middle 02 R/W 00000 Middle
Entry Low 03 R/W 00000 Low
Index 04 R/W oooooon
Lock 05 R/W 000
Exception Code 06 R/W ooooo
Exception Address 07 R/W o0oooo
Entry Global 08 R/W 00000 Global
Reserved 9~15 NA Reserved
Read Index 16 R/W oooobooogobooon
Write Index 17 R/W gooobobboooooo
Write Random 18 R/W 00o0oo0ooo
TLB Probe 19 R/W TLBOOOOO
Reserved 20~31 NA Reserved
7.3.2 0OUOOOOO
Enable Register Number: 0
31 0
’ Reserved I E ‘
31 ‘ Enable (E) Default: 0x0
ooooooi1ooo0oooocoMMUOOOOOOO ‘
EIltI'y ngh Register Number: 1
31 0
| TH.ID |
31-0 Thread ID (TH_ID) Default: 0x0
D000 ID |
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v3. 000000

Entry Middle

Register Number: 2

31 29 28 9 8 6 5 3 2 1 0
| Reserved | VPN | psize | prOT |G |vc|V
28-9 ‘ Virtual Page Number (VPN) ‘ Default: 0x0 ‘
0000000 |
8-6 | Page Size (PSIZE) | Default: 0x0 |
oooooo |
5-3 ‘ Protection Mode (PROT) ‘ Default: 0x0 ‘
0oooO |
2 | Global Bit (G) | Default: 0x0 |
00o000ooO |
1 ‘ Uncache (UC) ‘ Default: 0x0 ‘
0000000000 |
0 Valid Bit (V) Default: 0x0
0oooO |
Entry Low Register Number: 3
31 20 19 0
’ Reserved I PPN ‘
19-0 Physical Page Number (PPN) Default: 0x0
00ooooo |
Index Register Number: 4
31 30 4 3 0
’ ‘ Reserved P | INDEX |
31 ‘ Probe Hit (P) ‘ Default: 0x0 ‘

TLBOOOOOOODOOOOODOOooOOoO1000bo0obooooboboboooboooDbOoDbO ‘

3-0 ‘ Index (Index)

‘ Default: 0x0 ‘

TLBOOOOOOODOOOOO0D

oood

gooooboobooooooboboooooobobooooboboooooDo TLBODODODOOOODODOO

TLBOOOOOOOOOOOOOODODOOOODOOO TLBOOOOOOOOODOOOODODDOOOODOOO
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O 70 Memory Management Unit

Lock Register Number: 5
31 4 3 0
’ Reserved I LOCK ‘
3-0 Lock Index (LOCK) Default: 0x0 ‘
00000000 00b0o0o00o TLBODODODODODODODOODOOoODOoOooDoooDoo ‘
Exception Code Register Number: 6
30 3 2 0
’ Reserved ]#)XPKCOD]#
3-0 ‘ Exception Code (EXP_CODE) Default: 0x0 ‘

TLBOODOOOOOOO0O0OO0OOOTLBOOOOODODOOOODOOOOOO

CpUO TLBOOOODOOOODOOOODOOOODOOOODOOOOODOOOOODOOOODOD

EXCGptiOD Address Register Number: 7
31 0
| EXP_ADDR |
31-0 Exception Address (EXP_ADDR) Default: 0x0
TLBOOOOO0OOO0OO0OO0000000000000000000000000 |
Entry Global Register Number: 1
31 24 23 0
| PRIORITY | CHIP_ID NODE_ID |
31-24 | Priority (PRIORITY) | Default: 0x0 |
0oo |
238 | Chip ID (CHIP.ID) | Default: 0x0 |
000 ID |
7-0 | Node ID (NODE.ID) | Default: 0x0 |
000 ID |

80



v3. 000000

Read Index Register Number: 16

31 0
| READ_INDEX

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

gooobooboooboobooooooooTLBOOOOoOoOoOooDoboOoog
000000000000 IndexOODOOOODODODO
00000 TLBOOOOOOTLB Entry 0000 (High, Middle, Low) DO 000O0O

Write Index Register Number: 17

31 0
| WRITE_INDEX

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

gbooobooboooboobooooobooTLBOOOO0OO0O0OO0O0Db0O00
oo000opbDobo0oobooD ndexODODOoooooQoo

O000O000OOOTLB Entry 0000 (High, Middle, Low) 000000000000 OOOO

Write Random Register Number: 18

31 0
| WRITE_RANDOM

31-0 Write Random (WRITE_.RANDOM) Default: 0x0 ‘
O0ooo0oDOO0o0o0ooOooOoooOooOoOoTLBOOOODOOOODOOD

0000000000000 0000000000O0O0U0 TLIBOOOO (DOD0OO0OO0O0o00oOoOoooooOoo
000000000000000000000(@MU00000 TLBOOODOOOOODO0O0OODOD00O000O
00000000C0Oo00ooOO0o0oooOoU0ooOooooooooooOon)
O000O000OUOOTLB Entry 0000 (High, Middle, Low) 000000000000 OOOO
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O 70 Memory Management Unit

TLB Probe Register Number: 19
31
’ TLB_PROB
31-0 TLB Probe (TLB_Probe) | Default: 0x0 |

0000000000000 00000OU0TLBOOOODODOOOO (DO)00OO0

O00000O0O0O0OOO0TLBEntry 0000 (High, Middle) OOOO0OOO0OOOO (DOODO IDO VPN)O
oood
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Bus

83

81 0U
081 00o0o

goo 32bit

good goooboooobooboo

good gboooao
gobgoooobooon googooood
gobobooobooo 16¢ch
goboboooobooao 32ch

82 UUOULUODLOOOOO
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0 80 Bus

082000000000

ogooo oooo
CH 00 ceuooooonoooa
CH 01 cpcuoogoopoooOooOoOdg
CH 02 DMA Controller 0
CH 03 DMA Controller 1
CH 04 Reserved
CH 05 Reserved
CH 06 External Bus 0
CH 07 Reserved
CH 08 Reserved
CH 09 Reserved
CH 10 PCI Controller
CH 11 Reserved
CH 12 Reserved
CH 13 Reserved
CH 14 Reserved
CH 15 On-Chip Emulator

8.3 UUUDUUOOLOLOLObOO

gbooobog 320b000b000b00booboobooboobobobobo
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§3. 0000000000 0000

083 0000000000

ogood gooooooood ogood
CH 00 0x0000_0000 ~ 0x1FFF_FFFF Extenal Bus
CH 01 - Reserved
CH 02 - Reserved
CH 03 - Reserved
CH 04 0x2000_0000 ~ 0x27FF_FFFF ooo
CH 05 0x2800_0000 ~ 0x2FFF_FFFF oooooooog
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 ~ 0xF7FF_FFFF External Bus Controller
CH 31 0xF800_0000 ~ OxFFFF_FFFF Internal Bus Controller
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0 80

Bus

8.4

8.4.1

O 8.4: Legacy IOO OO0

good

oooobooogo

good

CH 06-00

0x3000-0000 ~ O0x30FF_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

0 8.5: Control IO O O OO

good

oooobooogn

good

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

oooobgd
gbooobgn

OoOOO0O00D00xt8000000

g86: 00000000000000

goooo 0o agood oo

0x0000 Status RW ooooooooooog

0x0004 Arbitration Policy RW oooooood

0x0008 Watch Dog Timer Enable RW doooooooobooooa

0x000C Watch Dog Timer Expire Value RW oo0ooonoooboooag

0x0010 Last Access Address RW ooopoooooooooo

0x0014 Error Address RW obooooooooo
0x4000 ~ 0x7FFC Bus Master Priority RW goboooboobooon
0x8000 ~ 0xBFFC Bus Slave Address Map RW oooobooooooobooo
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§4. OO00O0O00OODO

8.4.2 UUUOOODO

Status offset: 0x0000
31 2 1 0
’ Reserved IWD DEC
1 ‘ Watch Dog Timer Expired (WD) ‘ Default: 0x0 ‘
obobooooOobooooboboooooboooon ‘
0 ‘ Decode Error (DEC) ‘ Default: 0x0 ‘

uboooboooobobooooboooon

Arbitration Policy offset: 0x0004
31 1 0
’ Reserved P
0 Arbitration Policy (P) Default: 0x0

boooooooboobooboobOobOobooOoooboobOOobOoboboboooboolbooooboobOooboon
oooobooboooo

Watch Dog Timer Enable offset: 0x0008
31 10
’ Reserved IWDE‘
0 Watch Dog Timer Enable (WDE) Default: 0x0

gboobooboobobobooboobooboobo

Watch Dog Timer Expire Value offset: 0x000C

31

|

WD_EXPR_VAL

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

ooooboooobobooobobooooooboooooboooboobooooboooobooooobooon
obooobOobooobooboooooobobobooooooboobooooooboon
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0 80 Bus

Last Access Address offset: 0x0010

31

LA_ADDR

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

gbooobooboobgooobobooobo

Error Address offset: 0x0014
31
ERROR_ADDR
31:0 Error Address (ERROR_ADDRESS) Default: 0x0

gbobooooboooobobooobobooooboooo

Bus Master Arbitration Priorityoffset: 0x4000~0x7FFC

31

|

Reserved

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

gboboobOoboobooboooobooboooooono

Bus Slave Address Map offset: 0x8000~0xBFFC
31
| ADDR_MAP

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

obooobOoooobooboooboobooon
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External Bus

89

9.1 OO
091: 0000000
0oo 32bit
oooo 00000000000000

goog gbobooboboooobooooboboooooboooogoboon

googn

4ch

9.1.1 00gOoooboooogon

oo0o00040000000000000000000000000O0O0O0O0O0O00O00O00O00O0O External Channel

0000000000000 DODODOOOO0OO0O0000000O External Channel 000000000000 OOOO

9.2 O0OOOOOOOOO

9.2.1 0O0O0O0OOODO

00000000 o0xf0000000

092 00000000000000

ooooo od oooo od
0x0 Status RW goopoooooooogooo
0x4 Auto Ready Time RW ooooooooo
0x8 External Channel RW opoooooooo




0 90 External Bus

9.2.2 0O00OO0OODO

Status offset: 0x0

31 9 8 7 6 5 4 3 2

1 0

|

Reserved

R [TGL

ARE

SYNI CNCT IEND

SIZE ‘

8 ‘ Burst (BR) ‘ Default: 0x1 ‘

obocobOooobOoOoboOoboOoboooono

7 ‘ Chip Select Toggle (TGL) ‘ Default: 0x1 ‘

gboboobOoooboboboobOOooobOoboOol1booooboooon

6 Auto Ready Enable (ARE) Default: 0x1

gboboobooobobooobOobooooboDbo

5 ‘ Sync (SYN) ‘ Default: 0x0 ‘

goooobobooooobooooooo
gbobooboooboOooobobooobobooboolboboooooboooobOoon

4:3 ‘ Connect (CNCT) ‘ Default: 0x0 ‘

gooooobooooobooooooboboooobooooboboboooog
O000000000000000000032bit0000 dataf31:0)0000000000000O0O0OCOO0O

gog 16bit O 8bit O
2b00 | data[31:16] | data[31:24]
201 | data[31:16] | data[23:16]
2’b10 data[15:0] | data[15:8]
2’b11 data[15:0] data[7:0]
2 | Endian (END) | Default: 0x0 |

oboooOobooooobobooooobooon
gboooboooobobbobbooboobooboloboobooboobooboonoo

1:0 | Size (SIZE) | Default: 0x0 |
000000000000000000

000 0000

2'b00 32bit

2'b01 16bit

2'b10 8bit
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9.2. 0000000000

Auto Ready Time offset: 0x4

31 0
’ AR_TIME

31:0 Auto Ready Time (AR-TIME) Default: 0x20

gbogboobooboboboobooboobooobon ‘

External Channel offset: 0x8

31 2 1 0

’ Reserved I EXT_CH

1:0 External Channel (EXT_CH) Default: 0x0

voboooobooobooboooboooboooboooboooboobooooobooobooooobooooon
ooooboooobooboooogd
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Timer

10.1 OO

goooooooooooooooogoooooOoOooDoooOooooo cpUODOODOOOODODOOO
gbooobobooooboboooboooboo

10.2 0OO0OOO0O

10.2.1 0OO0O0OO0OOO

0000000 CH 0: 0x2000-0000
0000000 CH 1: 0x2000.0010
OO0o0o0oo0O00 CH 2: 0x2000-0020
OO0O0oo0oo0O0O0 CH 3: 0x2000.0030

g 10.1: 00bo0o0oogoogooogogan

gud gooon (ooon gad
Control 0x0 R/W ooooood
Interrupt 0x4 R/W oooo
Expiration 0x8 R/W oo0o
Counter 0xC R/W oo00o




0 100 Timer

10.2.2 000000

Control : OOOO0ODO
Access : Read / Write Offset: 0x0

31

2 10

’ Reserved

E

1 | Periodic (P) | Default: 0x0

oooobooooo

OObitD 0O0ODOOOOOO0O0O0ODO0ODOOOOO0O0OODODObtO 10000DOOOOO0O0O0O0ooOO

0 ‘ Start (S) ‘ Default: 0x0

OObit0 100000000000 00O0ODO0O0O

Interrupt : OO0 00O

Access : Read / Write Offset: 0x4
31 10
’ Reserved I I ‘
2 Interrupt (I) Default: 0x0
0000000000000 0O0O0DoOdooOooObbtDh 10D000O0O0ODOOODOODO ‘
Expiration : 000
Access : Read / Write Offset: 0x8
31 0
| EXPR |
31:0 Expiration (EXPR) Default: 0x0

oboooooboboooboobooooboobooooon

Counter : OO OO
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10.2. 000000

Access : Read / Write Offset: 0xC

31 0
| COUNTER

8 | Counter (COUNTER) Default: 0x0

obooooobooboboobobooooobooooogoon ‘
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Clock Generator

11.1 OO0

gboboboobooboboboboboboooobooobooboboboooboooobobobooboon
oooobobooobooboon

11.2 0JOooood

Uoooboobooboobuooboobg ox280000000000

goboobooooooboobooboboooooobobooooboooooobooobooooboooboonooo
oboocooOobooobooboboooooboboooobooboobooboboooOooboOoOo0ooobOOob 1110000

OOOD0ODDODOOOCODOO0O0O0O0OnO Cleck DividerDOOOODO x00OOODODDODODDOOODOODODODO
uboboobooooboobooooboboooooboooobooboooonog

O000O0OC0OCOCOOCOCOODODOOD0O0O0OOO0OO Clock GatingOOOOODO x40 000OO0OOOOOOOOOO
oooooooooooo#0000000001000000000O0DODODODODOOOOOO0OOODODODDOEDOO
Oo000ooDOoopoooo0o0ooo# 00000 NaAaoggooooooooobpwMOUTOOOOOODODODOO
000000000x28000000 + 0x600 + 0x04 = 0x28000604 0 0x2 000000

O0000000000000DO000DO00C0000000000DDO ResetO 0 0O0OOoOooDOOODODDOO
oooooooooooboooooooo0o0oooooooobooooooooooOoooOoooooD# 0000
OO00OOO0OO00O0 12000000000 O0O0OPWMOUT300000C0O0O0O0O0O0O0O0OO0OOOOONX28000000
-+ 0x600 4+ 0x90 = 0x28000690 0 170000 000000 (Active-Low)O

11.2.1 00O000O0ODO

0 111:0boo0oocoooboooon

00o0oooo 00000
0o DD0000 | # |00




0 110 Clock Generator

U l111:0bo0o0oocooobooogn

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

O|lo|IrR|IO|IN| ROl |lWwWIN|IR|IO|IR|OR|IOlR|OIN|RIOlRR|lWIN|IR|OINOD|Ob|lWIN|IR|O

Link COM

Link SDRAM

0xc00

Link SDRAM 1X

Link SDRAM X1X
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11.2. ODO0O0O0O0O
0111 d0bo0oboobooobon
Link SDRAM 2X
Link SDRAM X2X
0112 0000000000000 DO0OODOOO
I EEEEE
0 0x80
1 0x84
2 0x88
3 0x8c
4 0x90
) 0x94
6 0x98
7 0x9c
11.2.2 Clock Divider
Access : Read / Write Offset: 0x00
31 17 16 15 0
’ Reserved I T I Divider Ratio ‘
16 ‘ Through Mode (T) ‘ Default: 0x0 ‘
000000 1000000000000000 PLLOOOOOOOOOOOOL/10000 ‘
15:0 ‘ Divider Ratio ‘ Default: 0x0 ‘
nO000000000OPLLOOOO 2x(n+1)000000O ‘

11.2.3 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

c3fuseduedeereduaedra oL pidec 1o ]]quG9|G8|G7|G6|G5|G4|G3|G2|G1|Go\

n ‘ Gating #n (Gn) ‘ Default: 0x0 ‘

ooogood

n0000 10000000000#00000000C0000D0COO0ODOCOO0OOnOO0 11104000
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0 110 Clock Generator

11.2.4 Reset

Access : Read / Write Offset: 0x80-0x9c
31 18 17 16 15
Reserved IR,IA,I Auto Reset Timer
17 ‘ Reset (R-) ‘ Default: 0x1 ‘

gbobooboooboOoobOobOOoOobOOoboOoOobOOoOoOoobOOobOoOobOl10obOoobOoboOooboOobooooOon
ooo

16 ‘ Auto Reset (A-) ‘ Default: 0x1 ‘

oboocoboooboOoobOobOOoOobOOobOoOobOOoOoOoobOOobooOolIbObobooobOOobOooboOobooooOon
goooo

15:0 ‘ Auto Reset Timer ‘ Default: 0x0 ‘

gboabooboobobboboaobooboobuooboooa
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12

Universal Asynchronous Receiver/Transmitter

101

O00000: Channel0:0x30000000 Channel1:0x30000020

12,1 0pogoon

offset 31 2423 16 15 8§ 7
0x0000 RB
0x0000 THR
0x0000 DL1
0x0004 IER
0x0004 DL2
0x0008 IIR
0x0008 FCR
0x000c LCR

0x00010 MCR
0x0014 LSR
0x0018 MSR

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

Oo0Ooad: 0x0000
31 24

| |

bit O oo

31-24 OO0 FIFOOOO0OOOOOO0 FIFOOODO

12.1.2 Interrupt Enable Register (IER)

O0000: 0x0004



O 120  Universal Asynchronous Receiver/Transmitter

31 28 27 26 25 24
L[]
bit O od
24 Received Data availble interrupt.
‘ 0’ - Disabled.
‘ 1' - Enabled.
25 Transmitter Holding Register empty interrupt.
* 0’ - Disabled.
‘1’ - Enabled.
26 Receiver Line Status Interrupt.
* 0’ - Disabled.
‘1’ - Enabled.
27 Modem Status Interrupt.
* 0’ - Disabled.
‘1’ - Enabled.
31-28 Reserved. Should be logic' 0’ .

12.1.3 Interrupt Identification Register (IIR)

googo: 0x0008
3130 29 28 27 25 24

T[]
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12.1. 0000000
bit O oo
24 When this is* 0, an interrupt is pending. When this is* 1 , no interrupt is pending.
27-25 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
29-28 Reserved. Should be logic' 0’ .
31-30 Reserved. Should be logic' 1’ for compatibility reason.

12.1.4 FIFO Control Register (FCR)

googo: 0x0008
27 26 25 24

31 30 29

|

|

HEN
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O 120  Universal Asynchronous Receiver/Transmitter
bit O oo
24 Ignored(Used to enable FIFOs in NS16550D). Since this UART only supports FIFO mode, this
bit is ignored.
25 Writing a* 1’ to bit 1 clears the Receiver FIFO and resets its logic. But it doesn ’ t clear the
shift register, i.e. receiving of the current character continues.
26 Writing a* 1’ to bit 2 clears the Transmitter FIFO and resets its logic. The shift register is
not clreared, i.e. transmitting of the current character continues.
29-27 Ignored.
31-30 7-6 Define the Receiver FIFO Interrupt trigger level.
00" -1 bytes
01" -4 bytes
10" - 8 bytes
11" - 16 bytes

12.1.5 Line Control Register (LCR)

oo0o0O0O: 0x000c
31 30 29 28 27 26 25 24

HEEEENEN
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12.1. 0000000

bit O oo
25-24 Select number of bits in each character.
* 00" -5 bits
“* 01’ -6 bits
* 10’ -7 bits
11" - 8 bits
26 Specify the number of generated stop bits.
“ 0’ -1 stop bit.
‘1’ - 1.5 stop bits when 5-bit character length selected and 2 bits otherwise. Note that the
receiver always checks the first stop bit only.
27 Parity Enable.
“* 0’ - No parity
‘1’ - Parity bit is generated on each outgoing character and is checked on each incoming one.
28 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 bit is' 1’
‘1’ - Even number of* 1’ is transmitted in each word.
29 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’ .
30 Break Control bit.
“ 1’ - The srial out is forced into logic' 0’ (break state).
‘ 0’ - Break is disabled.
31 Divisor Latch Access bit.
* 17 - The divisor latches can be accessed.
* 0’ - The normal registers are accessed.

12.1.6 Modem Control Register (MCR)

OO000O0: 0x0010
29 28 27 26 25 24

31

|

|

HEEN
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O 120  Universal Asynchronous Receiver/Transmitter

bit O g

24 Data Terminal Ready (DTR) signal control.
‘0’ -DTRis* 1°
‘1’ -DTRis* 0’

25 Request To Send (RTS) signal control
“ 0" -RTSis' 1
‘1" -RTSis* 0’

26 Outl. In loopback mode, connected Ring Indicator (RI) signal input.
27 Out2. In loopback mode, connected to Data Carrier Detect (DCD) input.
28 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

31-29 Ignored.

12.1.7 Line Status Register (LSR)

OOoo0oD: 0x0014
31 30 29 28 27 26 25 24

HEEEEEEE
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12.1. 0000000

bit O oo
24 Data Ready (DR) indicator.

* 0’ - No characters in the FIFO.

* 17 - At least one character has been received and is in the FIFO.
25 Overrun Error (OE) INDICATOR.

‘1’ - 1If 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.

26 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.

27 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.

28 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.

29 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.

30 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.

31 ‘ 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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O 120  Universal Asynchronous Receiver/Transmitter

12.1.8 Modem Status Register (MSR)

oooogo: 0x0018
31 30 29 28 27 26 25 24

HEEEEEEE

bit O od
24 Delta Clear To Send (DCTS) indicator.
* 1’ - The CTS line has changed its state.
25 Delta Data Set Ready (DDSR) indicator.
‘ 1’ - The DSR line has changed its state.
26 Trailing Edge of Ring Indicator (TERI) detector. The RI line has changed its state from low to
high state.
27 Delta Data Carrier Detect (DDCD) indicator.
‘ 1’ - The DCD line has changed its state.
28 Complement of the CTS input or equals to RTS in loopback mode.
29 Complement of the DSR input or equals to DTR in loopback mode.
30 Complement of the RI input or equals to Outl in loopback mode.
31 Complement of the DCD input or equals to Out2 in loopback mode.

12.1.9 Divisor Latches (DL)

00000: 0x0000(DL1), 0x0004(DL2)
The divisor latches can be accessed by setting the 7th bit of LCR to* 1’ . You should restore this bit to* 0’

after setting the divisor latches in order to restore access to the other registers that occupy the same addresses.

31 24
| DL1 |
31 24
] DL2 \
bit O oo
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.

122 0OO/0000

This UART core is very similar in operation to the standard 16550 UART chip with the main exception being

that only the FIFO mode is supported. The scratch register is removed, as it serves no purpose.
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12.2. 0O/0000

12.2.1 Initialization

Upon reset the core performs the following tasks:

e The receiver and transmitter FIFOs are cleared.

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 7 to* 1’ to allow access to the

Divisor Latches.
e Set the Divisor Latches, MSB first, LSB next.

e Set bit 7 of LCR to 0 to disable access to Divisor Latches. At this time the transmission engine starts working

and data can be sent and received.

e Set the FIFO trigger level. Generally, higher trigger level values produce less interrupt to the system, so setting

it to 14 bytes is recommended if the system responds fast enough.

e Enable desired interrupts by setting appropriate bits in the Interrupt Enable register.

Remember that (Input Clock Speed)/(Divisor Latch value) = 16 x the communication baud rate. Since the
protocol is asynchronous and the sampling of the bits is performed in the perceived middle of the bit time, it is
highly immune to small differences in the clocks of the sending and receiving sides, yet no such assumption should

be made calculating the Divisor Latch values.
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General Purpose I/0 Unit

13.1 Outline

General Purpose I/O Unit 0 8 bit 0000000000

13.2 Interface

13.2.1 Address Format

General Purpose I/O Unit 00000000 OO0 0x31000000 O O O O General Purpose I/O Unit 000000
gooobbbbooooooo

’ Field Name ‘ Range ‘ Description ‘
| Offset B EEEEEEEEEEEE |

13.2.2 Control Register

General Purpose /O Unit 0000000000000 Offset DO0OOOD0O Offset 00000000 DO0OODOO
goooboobooooooo



0 130 General Purpose I/O Unit

Data offset: 0x00
31 8 7 0
’ Reserved Data
’ Field Name ‘ Range ‘ Description
Data 7:0 bitOOODDODOOO0O0OO0O0D0D000D0OO000D0OO000OOO0ObitOooooao
ododDOooooooooooooooog
Direction offset: 0x04
31 8 7 0
’ Reserved Direction
’ Field Name ‘ Range ‘ Description
| Direction |70 |oDOODDOO100DO000D0000
Interrupt Enable offset: 0x08
31 8 7 0
’ Reserved Interrupt Enable
’ Field Name ‘ Range ‘ Description ‘
Interrupt Enable 7:0

10000Data0000O00OOO0OODOOOOODODOOOODODOOOOOO

000000000 Interrupt Upedge O O O OO Interrupt Downedge O O O
ooooooo

Interrupt Sense

offset: 0x0c
31 8 7 0
’ Reserved Interrupt Sense ‘
’ Field Name ‘ Range ‘ Description ‘
Interrupt Sense 7:0

Oo0Oooooooo0oOooO0ob»t0o1000000ooDoooooOoOonoonn
Oo000opoooOoO0b»tOOOoOO0ODOOOoOoDoOD
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13.3. Operation

Interrupt Upedge offset: 0x10
31 8 7 0
’ Reserved Interrupt Upedge ‘
’ Field Name ‘ Range ‘ Description ‘
| Interrupt Upedge |70 |1000000000001000000000000000000 |
Interrupt Downedge offset: 0x14
31 8 7 0
’ Reserved Interrupt Downedge ‘
’ Field Name ‘ Range ‘ Description ‘
| Interrupt Downedge | 70 | 100000000 1000000000000000000000 |
Configuration offset: 0x18 (Read Only)
31 2 1 0
’ Reserved I BW ‘
’ Field Name ‘ Range ‘ Description ‘

Bit Width (BW) 1:0 General Purpose I/O 0 Bit Width D 000

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

13.3 Operation

General Purpose I/O0 8bit 0000 00Obit 0000000000000 00000O0O00OODO Direction 00
oooooo

000000General Purpose /OO0 0000000000 OOOI/O0000000 DatadOO0OOOOOOODO
O0000000Datad00OOOODO I/O0D0OUOOOOODO

ObhitDODODODOD0D0D000000000000000000000000000000O000000OInterrupt Enable
000000000 bitOO 1000000000 000000D00O0ODOOOInterrupt Upedge O O 0O OO Interrupt
Downedge 00O 0OO0OO00ObtO 1000000000 1000000000000 0O0ODOO0OOOODOLOO
ood
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14

Serial Peripheral Interface Unit

14.1 Outline

Serial Peripheral Interface Unit 00 00 0000000000000 0O0OODOOODOSPIDOOODOOOOOO
oooooogo

14.2 Interface

14.2.1 Address Format

Serial Peripheral Interface Unit 00000000000 0x320000000000SPIUnit 00 00O0O0O0ODOOONO
ooooooooog

Offset ‘

’ Field Name ‘ Range ‘ Description ‘
| Offset |50 |o0oopoooooooooo |

14.2.2 Control Register

Serial Peripheral Interface Unit 000D 0000000000 Offset 000000 Offset 00000 DOOODOOO
oooooooooooooood



0 140  Serial Peripheral Interface Unit

Slave Control offset: 0x00
Slave 00O ODOOO
31 5 4 1 0
’ Reserved SS_ I A ‘
’ Field Name ‘ Range ‘ Description ‘
Auto (A) 0 obooodoUubbbbboUoooooDbboOoloooooooboobooog
OSpPIODOODOOOO
Slave Select_ (SS-) 4:1 MSB O slave0 D OLSB O slave3 0 00000 Auto bit0 10000000

D000 SlaveJ00D0COCOOODBKOODOOOOOODBDKODDOOOOO
Autobit0 00 OO00OOODOCOOOO0O SlaveJ0O00O0COOOObBItO 0O
O000D0 bhit00000O00000000

FIFO Control offset: 0x04
FIrOOODOOODOO
31 109 8 7 4 3 0
| Reserved |cLr| DREQ [ INTR |
’ Field Name ‘ Range ‘ Description ‘
Interrupt (INTR) 3:0 10000000 0ooooooooogooooooon

0: OOFIFODODOOOODOOOODOOOODOOOODO

1. OOFrrFO0OoOoOoOoO0O0O0DOOOOoDobooOoon

2. OD0FIFOOOCOOOOOOOOOOOOOOOOOOOOOO
3 OOorro00oooooooooooooon

DMA Request | 7:4 10000000000000 DMA Request 00O O OO0
(DREQ) 4: DO FIFOOOOOOOOOOOO DMA Request 00O O0DODODO

5. 00 FIFOOOOOOOOODO DMA RequestDOOOODOO
6: OO FIFOOUOOOOOOODODDOODODOD DMA RequestDOOOOODN
7. OO0 FIFOODOOOOODO DMA Request 0O OOOOO

Clear (CLR) 9:8 10000 FIFOODOOOOODOO bitOODOOOODOOO
8 OO FIFOOOOOOOO

9: O0FIFODOOOOODO
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14.2. Interface

FIFO Status

offset: 0x08 (Read Only)

31

6 5 4 3 2 1 0

|

Reserved |TF[TH[TE[RFRHRE]

Field Name

‘ Range ‘ Description ‘

Rx Empty (RE)

OO0 FIFOOOOOD 10000

Rx Half (RH)

OO0 FIFOOOOOODOOOODOOOODOOOO 10000

Rx Full (RF)

OO0 FIFOOOOODODOOO10000

Tx Empty (RE)

OO0 FIFOOOOOD 10000

Tx Half (RH)

OO0 FIFOOOO0OOODOOODODOOOODOOOO10000

Tx Full (RF)

Qx| W (NN~ O

OO0 FIFOOOOOODOOO010000

FIFO offset: 0x0c

31 0

| FIFO |

’ Field Name ‘ Range ‘ Description ‘

FIFO 31:0 0000000000 FIFOOODOOOODOOOOSlave Control DO OO 0O
Autobit0 00000000000 ODDOOOOOOOOOOODOOOOOO
O0000doog FIFOODOODOOODOOODOO

Interrupt offset: 0x10

O00000000D010Do000ooooogobLtooooooo

31 4 3 2 1 0

| Reserved [TE[THRF[RH]

’ Field Name ‘ Range ‘ Description ‘

Rx Half (RH)

0

OO0 FIFOOOOOOOOOOOOOODOOO

Rx Full (RF)

OO0 FIFOOOOOOODOOO

Tx Half (RH)

OO0 FIFOOOOOOOOODOOOOOO

Tx Empty (RE)

1
2
3

OO0 FIFOOOODOOO
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0 140  Serial Peripheral Interface Unit

Interval offset: 0x14

31 0

’ Interval

’ Field Name ‘ Range ‘ Description

Interval 31:0 Slave Control 00000 Autobit 0D 000 O0OSlave 000 0O0O0OOOO
goooooooobobooooooog

Mode3 offset: 0x20

Slave Select3 000000000

31 30 29 28 24 23 22 21 0

WIrR|L|]  sie  [oruyl Clock Ratio

’ Field Name ‘ Range ‘ Description

Clock Ratio 21:0 0000000oooooooooooooo0oooooooooooon
x 20 SPIDDO0O0DOO0OODOODOOOOOOO0O0OOOOODN 222x2
Ooooooooooogog

HA, OL 23:22 SPi000dO0OoOoOoOoOoDon
O0x0 0000000000000 O0O0OOOOO0OOOOO
Ox1 0O0O00O0O00O0O0000O0oObObOOOoOoooboooo
0x2 0O0000O00O0OOO0O0OOOO0OODOODOOOOOOOO
0x3 00000000 O00OO0OOO0OOOOO0OOOOOO

Size 28:24 O0oo0oDOoO0o0ooDo0oooD +1pit0000O00O

LSB (L) 29 1000000 LSBOOOOOOOOOOooogoOooMSBOoOoooood

Read Enable (R-) 30 o00D0O0000OOoOo00oDOooOoUoOooOoOO FIFOOODOOOOODOIO
Oo0o0ooooooooooooooon

Write Enable (W_) 31 (00000000 FIFOODOOOODOODOODOO1IODOO0ODOOOOOO
oooono
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14.2. Interface

Mode2 offset: 0x24
Slave Select2 0 OO0 OO0O0O0O
31 30 29 28 24 23 22 21 0
W R |L] Size loL|HA| Clock Ratio |
’ Field Name Range ‘ Description ‘
Clock Ratio 21:0 00o0o0oooooooooooooooooooooooooooooo
x20SPID0DO0O0OOOOOOOOOOODOOOOO0OO0DOOOO 222 x2
gooooooooood oo
HA, OL 23:22 SspPiOO0O0O0OOO0DOODOOd
0x0 00OO0000ODO00oOoOOoOoDOO0oOoOooOooooog
Ox]1 00OO0O0O0O0ODOO0OOOOODOO0OOODOODOOOO
0x2 0O0O0O0O000O0O0ODODODOOO0OOOOOoDooObObOOoOoa
O0x3 0O000O000O0O0O0O0OO0O0oOooooooooboood
Size 28:24 goooooooooooooo +1bit0oooono
LSB (L) 29 1000000 LSBOODOODOOOODOOoO0OoDOO MSBOOOOOOO
Read Enable (R.) 30 o00DO00DOo0DOO0ODooOOoDOoOO0OoOOoO0DOOoO FIFOOOOOOoooo10
0oooooDooooooooooogon
Write Enable (W) 31 000000000 FIFOOODODDODODOODODOO10DD00DOO0O0OO0O0

goooo
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0 140  Serial Peripheral Interface Unit

Model offset: 0x28
Slave Selectl DO OO OOOOO
31 30 29 28 24 23 22 21 0
wlr|L]| Size loL|HA| Clock Ratio
’ Field Name ‘ Range ‘ Description
Clock Ratio 21:0 0000d00oogoooooooooooo0o0ooooooooooooo

x20SPI00O0O0OOOODOOOOOOOOODODDOOOO0 22 x2
oooooobooooon og

HA, OL 23:22 Spi0000DoOoOoOoOoDon
0x0 O0OO00O00O0OO0bOOobOOocOobOOobOoooOooboooog

Ox1 O00000O0O0O0OO0O0O0OO0OOO00OO0O0O00bOO0000
0x2 0O0000O0O0O0DOO0OOOODOOOO0OO0OOO0DbOoO0O0OO
0x3 UDOO00DOOO0bOOobObOOobDbOOobOOobOoOobOoon

Size 28:24 ooooboooobDOobooobo +1pt0D0o0ooon

LSB (L) 29 1000000 LSBOoOODOOOoOODOOooOoOoboMSBOOOooood

Read Enable (R.) 30 o0oDoOOoO0O0oOOoOoO0O0DOOoOoOooOOOOOFIFOOOOOOOODIO
goooboooobooooooooboo

Write Enable (W_) 31 o0oDOoOoOOoOoOo FIFOODOOOODOOOODOO1IO00O0ODODOOOO
gooono
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14.3. Operation

Mode0 offset: 0x2c
Slave Select0 DO OO0 ODOO0O
31 30 29 28 24 23 22 21 0
W R |L] Size loL|HA| Clock Ratio |
’ Field Name ‘ Range ‘ Description ‘
Clock Ratio 21:0 00000doooooooooooo0o0o0gooooooooooooo

x 20 SPID00DOO0O0DOOOOOOOOOOODOO0DOOOON 222x2
gboooooboooboonD od

HA, OL 23:22 Spi0000D00OO0OO0oDoD
0x0 O00OO00O00bOO0bOOoOoOoobOoOooobOOoboonog

Ox1 O00O0O00O0O0O0O0OO0OO0OOO00O0O0O0O0bOO0O000
0x2 0O0000O0D0OO0O0OO0O0OOO0ODOO0OO0O0O0O0DbOO00O
0x3 UO0OO0O0bOOoDobOOoboOoOoboOoOobOoobOoooboon

Size 28:24 00DOo0oo0oooooooog +1bhit0ooooo
LSB (L) 29 1000000 LSBOODOODOOOODOOoO0OoDOO MSBOOOOOOO
Read Enable (R.) 30 o00DO00DOo0DOO0ODooOOoDOoOO0OoOOoO0DOOoO FIFOOOOOOoooo10
go0ooooooooooooooooo
Write Enable (W) 31 000000000 FIFOOODODDODODOODODOO10DD00DOO0O0OO0O0
ooooo
Configuration offset: 0x30 (Read Only)
31 2 10
’ Reserved IFS‘
’ Field Name ‘ Range ‘ Description ‘
FIFO Size (FS) 1:0 FIFOODOOODOOODO
0x1 : 8 Entry
0x2 : 16 Entry
0x3 : 32 Entry

14.3 Operation

O SPIUnitO 400 Slave Select 00000 Slave 000000000000 DDOO0O0O0O0O0O0O0O Slaved Mode
ubooaboodad

OSPIUnitO Slave 0000000000 OCO0DOOCO0OOOO Slave0000O00O0O0O0OOOO1ID 1000
obooooobooog
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0 140  Serial Peripheral Interface Unit

14.3.1 Manual Mode

10 10000000000Slave Control D0 000 Autobitd 10000000003 Slave O Slave Control O
0000 Slave Select_bit 0 OO 0O

0000DO00O000ooOd Slaved ModeOOOOO WobitO 000000000 OOO FIFOOOOOODOOO
DJd0d0dd0oooodguoooooooooga

000000000000 Slaved ModeOOODODO R_BbitO 0ODOOOFIFOOOODOOOODODOOOODOOO
OO00O00O0OdOO0Slave0 000000 O0O0ODOOOOOOOO FIFOOOOODOOOO

SPIO000000O0D0O0O0ODOODOOO Slaved ModeOOOODO W_bitO R_bitOODO 0O00OOOOOOOO
oooooooood

14.3.2 Auto Mode

Auto Mode O Slave 00 000000000000 OOOOOOODOOSlave Control D0 OO0 Auto bit O 00
0000000 AutoModeOODOOOOOOOODOODOO Slave O Slave Control 0 O 0O O O Slave Select_ bit O O
good

OSlave 0000000000 Slaved ModeODOODOODOODOOOODODODOOModeOOOOO R_bitd W_ bit
oooooooooono

Auto Mode O O O SPI Unit O Slave Control 0 0 O 00O Slave Select_bit 0 0000000 SlaveO OO O0OODO0O
(30)0U00D0O0O00D0O00000U0D000000 Slave0000000000000O0Interval 00000000
00000000000 DoooooooooOd Slaved 000000 O0OD0OOOOOO
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I12C Master Controller

15.1 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.

15.2 Interface

15.2.1 Address Format

I12C Master Controller 0 00O OO DO OO OO 0x33000000 0 0 O OI2C Master Controller 000 OO DOOOO0O
ooooooooooon

Offset

’ Field Name ‘ Range ‘ Description ‘
| Offset I EEEEEEEEEEEE |

15.2.2 Control Register

12C Master Controller 000000000000 DOO Oftset 000ODOO00O Offset DO0DOOOOOODOOOOODODO
obooobooboooogo



0 150 I2C 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 I2C 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 = m — 1 =63(dec) = 3F(hex)

Control offset: 0x08
31 8 7 6 5 0
’ Reserved lENtEl\i Reserved
’ Field Name ‘ Range ‘ Description ‘

12C core enable bit | 7 When set to ’1’, the core is enabled.

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

12C core interrput en- | 6 When set to '1’, interrupt is enabled.

able bit (IEN) When set to '0’, interrupt is disable.
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15.2. Interface
Transmit offset: 0xOc (Write Only)
31 8 7 10
’ Reserved l NB l 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 l LB ‘
’ Field Name ‘ Range ‘ Description ‘

| Last byte (LB)

| 70

‘ Last byte received via 12C.

Command offset: 0x10 (Write Only)
31 8 7 6 5 4 3 2 10
’ Reserved $T}$Tq) R IWI A;i%eserve%ll ‘
’ 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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0 150 I2C Master Controller

Status offset: 0x10 (Read Only)
31 8 7 6 5 4 2 1 0
’ Reserved I R I B I A I Reserved I T I 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.

15.3 Operation

15.3.1 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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15.3. Operation

15.3.2 1I2C 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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0 150 I2C 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’.

15.3.3 Arbitration Procudure

The I2C 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 12C 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.

15.3.4 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

16.1 PwMUOOOOO

e PWMUIUDOIDODOODUDODODOOODODOODOOODODODODODODOODOO

Bit O O 32bit

gooobobooopwMOOODODOOOOOODOOOODOOOOOODODOO

oooobooog

gboobgoooan

pPpWMOOODOOOODOOOOODOOOOODOODOOO

e PWMODOOOODODOOO
e JOODOOODOODOOO

e NOOOODOG6

PWMOOODOOOODOOOODO 0x380000000 000

O16100000000D0COO 6200000000 PWMOOOOOO

gooobooboooooobopwWMUODOOOOOOODODOOOOOODODOOODODODODOODOO
OO0o0oo0ooooooDopWMODOO NOOODOOOODOOOODREVDLItIOOOODOOOOOOPWMDOOO
N+100O0000000DO0OO0

obooobobooobooboooooo pWMOODOOODODODOOOODOO
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16.2 PwMUOUOOOOOOOOO

gbooobood
31

0000 | CTRLOOOODO
0x00 PWMCTRLI0]
0x20 PWMCTRLI[1]
0x40 PWMCTRL]2]
0x60 PWMCTRL(3]
0x80 PWMCTRLI[4]
0xA0 PWMCTRL[5]

109 8 76 543 2 10

[vrfsvin] ot e o [ P forrfony
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16.2. PwMDOOOOOOOOOO

bit O

oo

INT

Invert: Default 0

0: 0ODOo0OOoOoDoOoon

1. 0000oooooo
gododbooodouoooouobooo

SYN

Invert: Default 0

0: 00000000000 000CENOOODODODOOO

1. 00000000000000 PWMODOOODOODOOODODOO PWMOOOOOOOOOO
ooooooooood

OPWMOOOOOODODOODODOOOCENO 1000000D00O0O0O0 SYNO 1000 PWM
gddooboooooooboobooooooboooooooooobooobooooouDo
PWMOOOO CENOOOODOOODODO PWMOOOOOODODOODODOOOODODOODOODOO
oooooopPWMODOOODOOOODODODOOOODOO

INV

Invert: Default 0

O: PWMOOOOOOOOOO

1. PWMOOODOOOOODODOODOO PWMOOOOODOOOOO
ooooooogd

Mode: Default 0
0: J0O0oOo0oO0PpPWMOOOOOOOOOOOOO
1. 0000 PWMOOOODDOOOOOO

REV

Reverse mode enable: Default 0

0: 0O PWMOODODOODO PWMODOOOOOOODOO

1.0 PWMOOODODOOODOOOODODO PWMOOOOOOOOO PWMOOOOOOOODOOO
gooodoooobooo pPWMUOOOODODOOOOOOOOOOO

DENOOOOOOOO

DEN

Data Enable: Default 0

0: 0000 PWMODOODOO

1. DhitU000000000O0O0O0ODOOOO
REVOOOOOOOO

Data: Default 0
DENO 10000 DbitOOO0OOO0OO0OOO0OO0OO0OOODOOOO

Positive: Default 0
PwMOOOOOOOOODOO 16.1,16.20000
0: OO0

1. 000

CLR

Counter clear: Default 0
0: 0Ooon
1. 00000oo0o0o0ooa

CEN

Count Enable: Default 0
0: 000000Ooon
1. 000000000
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16.3 PwMOUOOOOOOO

0000 | pWMOOOODOOOO
0x04 FWCNT|0]
0x24 FWCNT][1]
0x44 FWCNT|2]
0x64 FWCNT][3]
0x84 FWCNT[4]
0xA4 FWCNT[5]
ogoooood
31 0
FWCNT<31:0>
bit O oo
FWCNT Forward Counter: Default 0

pwMOOOODOOOOODOOOODOOOOO

Mode O 0(0D0ODOO0OOD)00D00O0OPWMOUOOOOODODODOOPWMOOOODOOOOO
FwWCNTOOOOOOoOooooooooooooogooooooooooooobooogood
16.1 0000

ModeO 1(DO00O0O0O)0OOOOPWMOOOOOOOOODOPWMOOOOOO 00O FWCNT
gobboobooooboobboobuoobo oobboobbuoobboooboooboo
oo 1620000
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164. PWMOOOOOOOD

164 PWMOUOOOOOOO

0000 | PWMOODOOODOOO
0x08 REVCNT][0]
0x28 REVCNT([1]
0x48 REVCNT][2]
0x68 REVCNT][3]
0x88 REVCNT[4]
0xA8 REVCNT][5]

0oooooo

31 0
REVCNT<31:0>
bit O 00

REVCNT Reverse Counter: Default 0
PwMOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0OO0O0O0OO
OPWMODOOODOOODO 16.1, 16.20 000

16.5 UUOOLOOOOOOO

D000 | 0000000000
0x0C DTI0]
0x2C DT]1]
0x4C DT[2]
0x6C DT]3]
0x8C DT[4]
0xAC DTJ5]

0000000

31 16 15 0
0 | DT<15:0>
bit O 00

DT<15:0> Reverse Counter :Default 0
00000000000o0bo000oobo0o0ooboooooOob0ooooooOooooboo0 PWMO
oooooooo 1e.1, 16.20 000
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I FWCNT I
P

FWCNT

—————— REVCNT SRR

| DT | REVCNT -DT

<P |
| 1
| | |
| | | PWM out
4|_ ] ]
T T
I | MODE =0 |
| °T  |P=1 |
<>
r - r - Negative
| PWM out
! to the next
I | PWM gen.
|< REVCNT + DT > | |
| | |
|
DT | |
> | I
| |
| |
| | | PWM out
L _ L — L _
| | |
MODE =0
| DT IP=0 I
|
I I
| Negative
| | | PWM out
| | to the next
L . | PWM gen.
|
|

0 16.1: 00000000
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16.5. DO0O0OO0DO0O0O0O0O

FWCNT

PN

|

2 x FWCNT >
I

I

I

I

I

I

REVCNT I
I

I

I

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

! P=0 DT !
I <> I
I I

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

0 16.2: 000000

135






PWM Input

137

17.1 PwMOOOOO

e PWMIODDOOOODOOO HighDOODUOO LowOOOODOOOODO

Bit O O 32bit

ooooobo?2

e 0000 DOO0ODODNODOODODLOOODOODOOOODODLOODOD

oooooooo

obooboobooboboooobooboooon

PWMOOODOOOODOOOOODO 0x390000000000

17.2 PWMINOUOUOOOOOOOO

PWMINOOOOODODOOO

PWMINCTRL[0]

PWMINCTRLI[1]

oood
0xFFFET400
0xFFFEFT7420
ooooooo
31

10 9

) 210

| o

LPO ICLRlIEN‘




0 170 PWM Input

bit O oo

IEN Interrupt Enable :Default 0r/w 0: 000000000001 OO00D0O0O0O00D0OO00OO0OOOO
ooooooooooooooooooon

CLR Interrupt Clear :Default 0 r/w 0:0000000000001:00000000000000COO
oooooooDoooooDooood

LPO Loop Original :Default 1 r/w 00 0000000000000 O00O0O0O0O0OOO0OOOOOO1L
001000000000

LP Loop :Default 1 ro 000 OD00OOD0OOODOOO0O

17.3 PWMIN HIGHO O OO

0000 | PWMIN HIGHO OO O

0x04 HIGH[0]
0x24 HIGH]1]

000

31 0
HIGH<31:0>
bit O 00
HIGH<31:0> | High :Default X 0000 PWMOOOOOD HighOOOOODOOOOOO0000000000

oOoooooOooooo pWMINOOOODODOOODOD

174 PWMIN LOWOODOUO

0000 | PWMINLOWOOOO
0x08 LOW/[0]
0x28 LOWI1]
0oooooo
31 0
LOW<31:0>
bit O 00

LOW<31:0>

Low :Default X OO OO PWMOOUOOOO LowOOOODOOODODOOODOOOODODOOOOO
ooooooboobo pWMINOOOODOOOODODO

138




139

Pulse Counter

18.1 0UOOOOOOOOU
e 0002000000 Up-Down Counter01 000000000000
e Z00000ODDDOODDOODODODOOONDDOOODO
e bit 0 0 32bit

e 000D OOODOOOOOLODOOODOOUDOOOODOODOOOODOODLOOODOOODLOOOODOOOOODOO
oono

e JIDOOODOODOODLOODOODOODODOO
e 1O0ODO

e OODODOO2

O0000O0O0OD0ODOODODODODOOOOO 0x3A0o00000 OO0

18.2 UUOOLOOOOOOON

18.2.1 UUOU0O0ODOODOOOOODOO

0000 |00000000000000
0x00 PLSCTRLI[0]
0x20 PLSCTRLI[1]

oooooooo
31 30 1211109 8 7 6 5 4 3 2 1 O

] : rolas]ar fedse [ o] w0 [ie fufce]
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bit O oo

INT Interrupt :Default 0 ro 0:0 000000001 0000000000000 OOODOOOOOO
0dod0oo00oooo0zZO00ooooOoOooDoO0oooO0ooOooooooooooooog
doo00doopDOo0oo0ooDOo0oooDoOoooooooOoooo

IPCE Int Pulse Counter Enable :Default 0 00 0 00000000000 0OOOOOOOOODOIO0O0O
0d000DOo00ooU0DOo00o00OoooO0UDoOo0ooOooOoODoODoOOoOoooOg
gooooooodood

1ZE Int Z Enable :Default 000 Z 0 0000000000000 0OD0OOOOOO0DO10Z000000
doooooooooooooo

ZF Z Flag :Default 0000000 Z0000O0010Z000000000 10000000000
oo0ooooOO0OO0ZOoOOOO (IZE)DOOUOOOODOOOOUDoOODOOD ZOOOODOOOO
oood

RFZ Reset Flag by phaze Z :Default 000 Z00000000000000000DOOO0O10Z0O0
gdobodooooooooooon

ST START :Default 000 0000000 O0O0OO0DOO0OOODOOOIODO0DOOOODOOOOOO

TI Timer Interrupt :Default 0 00 00000000 D0DO00OO0ODOO0OOODOODOIODOOOODOO
gdobooooooboodgo

SEL Select :Default 0 OO0 00000000000 O0OODOODOOODOODOOODDOODOOOO
00100000 0oooooooooooooooooooooooooooood

MD<4:3> Mode :Default 0 000 100000000000 DOO0I02000000000000010,1104
doooooooooood

IE Interrupt Enable :Default 0 0:0 00000 1:000000O

CLR counter CLear :Default 1 0:0 000000000 1:don’ t care

CE Count Enable :Default 0 0:0 00000000 1:000000000O

18.2.2 UUU0O0OOOOOOOO

gbooo (Oooboooobobo

0x04 CMP[0]
0x24 CMP[1]
oooooooo
31 0
CMP<31:0>
bit O 0O
CMP<31:0> | Compare Data :Default X 000000000000 00000000SELbit0 0000000

gbooooobooobooboboooobooon
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18.2. 00000000000

18.2.3 UU0OOLOODOOO

goog (oboobooo

0x08 CNTI0]
0x28 CNT1]
gooad
31 0
CNT<31:0>
bit O oo

CNT<31:0> | Count Data :Default X OO O O0O00O0O0O0OOODODODOOOOCOCOOOOOOOOOODODOOO

18.2.4 UU0O0O0OODODO

0000 |0Doooooo
0x0C TIMER[0]
0x2C TIMER/[1]

gooooooo
31 0
TIMER<31:0>

bit O g

TIMER<31:03» Timer Data :Default X 0000000000000 DOOCCO0O0OO0O0O0OOOOCOOOOOOO
000000000000 000SELbItO 10000000000 0000O0
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Real Time Clock

19.1 Outline

Real Time Clock Unit 00000000000 OCO0OO0OOOO0OOOOO0OOOOO0OOOOOOODODOOOOD
00000 1000000000000000000000000O000 (00 200) 000000000 OCODOO
gbooobOobooooboooooobooooboboooobobooooobooooboboooooboon

o0 100000000000 0000000

OO00000D000 rteckOO0O0O0ODO0ODOOOOOO00ODO 32768kHz000000000D0 1000000000
000000000 Clock Compare 0000000000 OOOOOOOOOOOOOO

O000O rtechold 00000000 DODOOOOO0OOOOOOO0OOOOOODODDOOOODOOODODODOOO
0000000000000 0O0O00000DODO000D0DO0ODO0000 Real Time Clock Unit0 0000000
oooobooooobooboooooboooboooboobooobooo

Real Time Clock OO OO0O0O0O0O0OOO 0x3Boo0o0o0OO0O0O

19.2 Interface

19.2.1 Address Map

Second offset: 0x00
31 8 7 6 0
’ Reserved I U I Second ‘
’ Field Name ‘ Range ‘ Description ‘
Update (U) 7 000000000000 bO000bO0o00ob0 1000000 o0ooOoooo

gbooooocoboOobooon
Second 6:0 ooooooooooo BCDOOOOOOO
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Minute offset: 0x04
31 8 7 6
’ Reserved l U I Minute ‘
’ Field Name ‘ Range ‘ Description
Update(U) 7 O0o0oooooooooooooodoobo 1ocoocooobooooooao
oodooooooOoooon
Minute 6:0 000oO0oOo0O0o00oOo BChbooooooao
Hour offset: 0x08
31 8 7 6 5
Reserved l U I 0 I Hour ‘
’ Field Name ‘ Range ‘ Description
Update(U) 7 gooooouoooobooboouotdooo 1obobobooobooooooo
odoooooooooooa
Hour 5:0 00000000000 BCDOOOOOOoOg
Week offset: 0x0Oc
31 8 7 6
Reserved l U I Week
’ Field Name ‘ Range ‘ Description
Update (U) 7 0000000 0o00o0oo0ooOo0oooo0 1oooooooooooog
ooodooooooOoooon
Week 6:0 000000000o0Do00DOooDOdoO0O0edDODODODOOOD



19.2. Interface

Day offset: 0x10

31 8 7 6 5 0
Reserved l U I 0 I Day ‘

’ Field Name ‘ Range ‘ Description ‘

Update(U) 7 O0o0ooooooooooboooouooo 1ocoo0oooooooooao
odoobooOooOOooOooono

Day 5:0 O00O00O0O0000Oo BCODbOoOoooooao

Month offset: 0x14

31 8 7 6 5 4 0
Reserved IUI 00 l Month ‘

’ Field Name ‘ Range ‘ Description ‘

Update (U) 7 00000000000 O00b0bO0000O0 10000 b0o0o0o0oOoOoooag
odoobooOoOooooooo

Month 4:0 00000000000 BCODOoOoOooooao

Year offset: 0x18

31 8 7 0
Reserved Year ‘

’ Field Name ‘ Range ‘ Description ‘

| Year |70 | D00OD2000000000000BCDOOOOOOO |
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O 190 Real Time Clock

Second Alarm

offset: 0x20
31 8 7 6
’ Reserved IDI Second
’ Field Name ‘ Range ‘ Description
Don’t Care (D) 7 100000000000000D0D000000o0000O0SeconddOO0O0O
gooboooooboboooobbuooooooono
Second 6:0 000000o0oOoooooo BCODOOOooOood

Minute Alarm

offset: 0x24
31 8 7 6 0
’ Reserved IDI Minute
’Field Name ‘Range ‘Description
Don’t Care (D) 7 100000000000 00oooooobobo0O0OMinuteDDOODO
00000000000000000000000000
Minute 6:0 Oo000opoooOoooooooBCDODOOODOO

Hour Alarm

offset: 0x28
31 8 7 6 5 0
’ Reserved l D I 0 I Hour
’ Field Name ‘ Range ‘ Description
Don’t Care (D) 7 1000000000000 00000000000000Howr 0000 OO
Od0O0O0ObO0O000o0oooooOoooooooooo
Hour 5:0 O00O00O0O0000oOoooo BCDOOOOOOO
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Week Alarm

offset: 0x2c
31 8 7 6 0
’ Reserved l D I Week ‘
’ Field Name ‘ Range ‘ Description ‘
Don’t Care (D) 7 1000000000000000000000000000WeekOODOO
goobooooooobboooooobuoooooobog
Week 6:0 gooooooobooooolooooobooooooooooobobooo
0o
Day Alarm offset: 0x30
31 8 7 6 5 0
’ Reserved l D I 0 I Day ‘
’ Field Name ‘ Range ‘ Description ‘
Don’t Care (D) 7 10000000000000000000000O0000Dbayd 0o
0000ooooOoooooooooooooooooon
Day 5:0 O0000o0o0o0oooogOoBCDOOODOOOO

Month Alarm

offset: 0x34
31 8 7 6 5 4 0
’ Reserved IDI 00 l Month ‘
’ Field Name ‘ Range ‘ Description ‘
Don’t Care (D) 7 1000000000000 0000D00000o0000O0MonthO OO OO
0000000 00ooooooooooooooooon
Month 4:0 000000O00OoooooOo BCDOOOOOOO
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Time offset: 0x38 (Read Only)
31 24 23 16 15 8 7 0
’ Reserved I Hour I Minute l Second ‘
’ Field Name ‘ Range ‘ Description ‘
Hour 23:16 HourOOOOOOODO
Minute 15:8 Minute OO0 O OD0ODOO
Second 7:0 Second 00O OOOOO
Date offset: 0x3c (Read Only)
31 24 23 16 15 8 7 0
’ Week I Year I Month l Day ‘
’ Field Name ‘ Range ‘ Description ‘
Week 31:24 Week OOOODOODOO
Year 23:16 Year 00O O0O0O00OO
Month 15:8 MonthOOOOGOOOO
Day 7:0 DayOQOQOGQonooono
Mode offset: 0x40
31 5 4 3 2 1 0
Reserved [rMPTTE[AEEN]
’ Field Name ‘ Range ‘ Description ‘
Test Mode (TM) 4 goobooooobooooobod
Periodic Timer (PT) 3 1000000 Periodic TimerD 0O 000 0O One Shot Timer 000 0O
Timer Enable (TE) 2 100000000000000000000 Expire 00000 One Shot
TmerOOOOO0OO0OO0 OOOOOOOODO
Alarm Enable (AE) 1 1000000000000 obbbuobooooooooooobooog
oooooogo
Enable (EN) 0 10000000 Real Time ClockDOO0O0O0O
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Sense offset: 0x44
31 2 1 0
’ Reserved I TI l Al ‘
’ Field Name ‘ Range ‘ Description ‘
Timer Interrupt (TT) 1 dodooooooooooooo 1oboobbboolooooooooboog
goooooo
Alarm Interrupt (AI) 0 goboboooobbooouboobo 100bbooool1obboooooboog
oooooooo
Timer Compare offset: 0x48
31 0
’ Timer Compare ‘
’ Field Name ‘ Range ‘ Description ‘
| Timer Compare [3:0 |00DDOODDOODDOODOOO0O0 |
Timer Count offset: Ox4c (Read Only)
31 0
’ Timer Count ‘
’ Field Name ‘ Range ‘ Description ‘
Timer Count 31:0 0000000000000 0000 Timer Setup0 OO0 O0OOOODOODOO
oooooo
Clock Compare offset: 0x50
31 0
’ Clock Compare ‘
’ Field Name ‘ Range ‘ Description ‘
Clock Compare 31:0 000000000000 0000000000000000Clock Count O

gobOobooboobooboooobol1obobooooboobooon
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Clock Count

offset: 0x54 (Read Only)

31

|

Clock Count

’ Field Name

‘ Range ‘ Description

|

Clock Count

31:0

O0000000ooooooooliooooooDoboooooODoDoO Clock
Compare 0000000001000 000DCOOOOO
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e Bus sizing 00 (8, 16bit I/00)

32/16/8 bit 1/F

ooooboo4

Memory to memory [ O 0 O

e Bus swapping 0 O (8, 16bit I/O O)

20.1 OOOOoooo

offset

0x800

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

31

oooobooooboobooooooboo

DMAC

goooog

DMACO

0x48000000

DMAC1

0x48001000

2423

16 15 8 7

PRI

PSA<31:0>

MDA<31:0>

LN<31:0 >

ID<31:0>

0x40*(x)+0x14| Lo

20.1.1 DMAODOOOOO

gboooobgn

o[

!:)A#AL{BMIR,LIPC]*/IT]\*I\/IRI32PIIGPI 8P ISIGI S8 lIER

ER

ED




0 200 DMA Controller

Oo0Oo0oo0: 0x800

31

10

o

bit O

oo

PRI

PRIority :Default 0 00000 DMAOOOOOOOOOOQOOOOO o:oCoOODOOOOOO
OO0000 1:00000000 ch0 > chl > ch2 > ch3

20.1.2 DMAODOOOOOOOOODO

oooOoo: 0x804

31 1 0
| - <]
bit O oo
IC Interrupt Clear 00000 DMAODOOODOO0D00 0:0000000
20.1.3 000000 O0OOOOOOOOO
O0000D0: 0x40%(x) +0x04
31 0
PSA<31:0 > |
bit O Oogd
PSA< 31 Port/Source Address :Default X 0000 x0O DMAOOOOOOOOOOOOOOI/0O000
0> OOoooOMODEOOOOO MTMOOOOOOODOOOOOOOOOOOODOOOOOOOOO
O0OoOoMODEOOOOO MTMUOOODOOOOOOOOODOOOOO

20.14 OOOOOOLDOOOOOOOLDOOOOOOODOD

00000: 0x40%(x) +0x08

31

MDA< 31: 0 > |

bit O

g

0>

MDA< 31 :

Memory/Destination Address :Default X 0000 xO DMAOOOOOOOOOOOOOOTI/O
oooooooMODEOOOOOMTMOODOOOOOOODOOODOOODDOOOOOOODO
o0o0o0oooOMODEOOOOO MTMOOOOOO0OOOOOOOCOOOOOOOOOOO
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20.1. 0000000

20.1.5 0OUOOgOoOobOOOOO

O00000: 0x40*%(x) +0x18

31 0

| LN<31:0>
bit O 00
LN< 31 : | transfer LeNgth :Default X 0000 xO DMAOOODOOOOOODOOOOCOOOOOOOOO
0> oooooDooog

20.1.6 DUOODOOOOOODOO

00000: 0x40%(x) +0x0c
31 0
] ID<31:0 >

bit O oo

ID< 31:0 > | Internal Data :Default X O0O00O xO DMAOOOODMAODOOOOOOOOOOOOOOO
gobobooboooobooooboooooooooooboobobooboooobooboooobbooobobooo
gboboobobooooboboooboobooooboobooooaon

20.1.7 DOoOoOoOoOooObDOOO

00000: 0x40%(x) +0x10
31 151413121110 9 8 7 6 5 4 3 2 1 0

| : padhadon | Jrofirfpanfsar]or] o s 3o o] 7]

gooooon
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0O 200 DMA Controller

bit O oo

DAS Destination Address Update :Default X 0:0 00 0000000000000 OODOOOOO0O
000o000DOOo0 :oood0oooooo0o0oo0U0oDo0oDoDooooooooDoOooon
oooooo

SAU Source Address Update :Default X 0:0 0 0000000000000 O0O0OODOOCO0OO0OO
0000000 1.000000000000000000DOO0000O000OOO00oDOoOOoO0n
gooo

BM Burst Mode :Default X 0:0 000000000 1.000000000

RL Responsive Link :Default X 1:0 000000000 DPMOOOO DMAOOOOOO

PCI PCI :Default X 1:PCIO 000 DMADOOOOOO

MTM Memory To Memory transfer :Default X 0:0000000000000000 /000000
ODMAODDOOODOOODOOOODOOOO MRODOODOOODOO 1:ODOODDOOODOO
0000Do000o0o0oDo0oooU0Doo0oo00o00oDo0DoDOoDOoOO bMADOOD
oooDo0o00o0oOooo vPpO0O00O0ODOOOO0ODODOODOO4000000D0OO0000O0OO
00000000 DMAODOO Memory To Memory 0000000000

MR MR Memory Read :Default X 0:1/O00000000000O0O0OOOO0O 1:00000 1/0
goooooooooooo

32P 32bit I/O Port :Default X 0:don’ t care IMTM OOODO 000 32bit0 I;/00000000
o0oo0ooO00oogooooooooDooOoUoooD 1boooooDooodg

16P 16P 16bit 1/0 Port :Default X 0:don’ t care MTM O O0O0O 000 16bit0 I;000000
0o0oooooooooDOooooOooDoOoOo0o00Uoo0oODOOO0UODOOOODOoOoOOoooon
00000000000D31-16 or D15-00000O0O

8P 8P 8bit I/O Port :Default X 0:don’ t care MTM OOOD0 000 8bitD I/O0D0O0OOOO
doooooooobobbooooooobboooo oo bobooooooooo
0 D31-24 or D23-16 or D15-8 or D7-00 0 000

S16 Swap at 16bit :Default X O:don’t care 1: 16bit OO0 OO0 O0O00OOOOOCOOOO
si[A[B|c|[D]o -~ 31[c|D[A|B]oO

S8 Swap at 8bit :Default X 0O:don’t care 1: 8bit 0 OIDODOOOOOOOOOO
st|A|B[Cc[D]o -~ s |B[A][D]|C]oO
S16=1,S8=1000000000000000000000
s1|A|[B|Cc|D]o - 3t|D[C|B|A]oO

IER Interrupt enable of ER-bit :Default 0 0:0 000000000 1:00000000000

IED Interrupt enable of ED-bit :Default 0 0:0 000000000 1:00000000000

ST Start :Default 0 O:DMAOOOOOODOOO0O0OOO0OOO DMACOOOOOOOO 1:DMAODO
oooooo

gboboobobooobooboooobooboooobooooobobooooboooonboOoDbo
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20.1. 0000000

googo gboogod googog gooood googogooog
(S16=0,88=0) | (S16=0,88=1) | (S16=1,98=0) |  (S16=1,98=1)

000 (32bit) | OO0 (32bit) ° x x :
000 (32bit) | 1/O 32bit(D31-0) ° ° 5 °
1/O 16bit(D31-16) o x x o

1/O 16bit(D15-0) ° x X 5

I/0 8bit(D31-24) o x x o

I/0O 8bit(D23-16) o x x o

I/0 8bit(D15-8) o X x o

1/0 8bit(D7-0) 5 x x 5

000 (D31-16) | I/08bit(D31-24) o x x o

20.1.8 OUOOO0OOOOO

0000D0: 0x40*(x)+0x14 OOODOOOO

31 30 29 28 27 210
’L0|L1|L2|L3| - IER|ED‘
bit O od
Lo Location 0 :Default 0 0:0 000000000 D31-2400000000000 1:.0000000
o000 D31-2400000000000
L1 Location 1 :Default 0 0:0 000000000 D23-160 0000000000 1:0000000
0000 D23-1600000000000
L2 Location 2 :Default 0 0:0 000000000 D15-800000000000 1:0000000
OO0 D1s-80000000D0OO0O
L3 Location 3 :Default 0 0:0 000000000 D7-000000000000 1:00000000
00 D7-00000000D00DOO0O
ER Error :Default 0 O:don’ tcare :DMAODOODOOOCOOODOO DMAOOOOOODOOOO
oodoooooobDoUoouonoDOooooooonoa
ED END :Default 0 O:don’ tcare :DMAOOOOOOODO 1000000000000 0O0OOO
ooooooooood
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PCI Host Controller

21.1 Outline

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

21.2 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.



0 210 PCI Host Controller

offset 31 24 23 1615 8 7 0
0x00 Device ID Vendor ID

0x04 Status Register Command Register

0x08 Class Code Revision ID
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 1D

0x30 Expansion ROM Base Address Register

0x34 Reserved

0x38 Reserved

0x3C Maximum Latency I Minimum Grant I Intterupt Pin I 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 I Reserved I Reserved HCI Command Register
0x58 Initiator Dual-port Memory Data Pointer

21.2.1 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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21.2. Bridge Control Register Block

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/0O 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 devicé 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 devicé s action on the Special Cycle oper-

ation. The current version of the PCI Interface Core doesi 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 doestt 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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0 210 PCI Host Controller

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 ¢ 0 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.

21.2.2 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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21.2. Bridge Control Register Block

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

21.2.3 Bridge Control Register (0x44)

Bridge Control Register offset: 0x44

’ Field Name ‘ Range ‘ Description
genpcirst 0 PCI reset. This bit generates a PCI bus reset.
initena 1 Enable initiator transfer.

21.2.4 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.

21.2.5 Interrupt Status Register (0x4A)

161



0 210 PCI Host Controller

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’ value 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.

intests 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.

21.2.6 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 5 PCI transfer finished interrupt mask.

txterrimask 6 PCI transfer error interrupt mask.

21.2.7 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 l 00 ‘
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21.2. Bridge Control Register Block

e I/0 space access transaction is used for accessing PCI I/0O 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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0 210 PCI Host Controller

number of data to be transferred is limited by the size of the dual-port memory.

21.2.8 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

31 2 1 0
Count l 00 ‘
21.2.9 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 D cmd I ben
’ C/BE#][3:0] ‘ Command
0000 Interrupt Acknowledge
0001 Special Cycle
0010 I/O Read
0011 I/O 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
21.2.10 Initiator Dual-port Memory Data Pointer (0x58)
31 2 1 0
data pointer l 00 ‘
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On-Chip Emulator

22.1 Outline

On-Chip Emulator 0 SPIO0OO0OO0O00O0O0OO0O0OOOCOO0OOOOO0OOODOO0OODOOOOODOO

22.2 Operation

On-Chip Emulator 0000 SPIO OO0 OO 1bit 0 General Purpose I/O 0 RELOAD DO OOODOOO
SPID000000O0O00 (0000000000000 0D0O00O00D0O0O0LD)0D00U00OOMSBOOO
O000000000000O0RELOADOOOO 1000000

22.2.1 Single Write

O0000000D000000000SPIDOOO0ODO&it000000D00 0xABOODDOODOOOOOOO RELOAD
oooooooooo

0000000000 MSBODO 8hitO0ODOODOOODODO RELOADOOD 00ODOOOOD 400000000
0000000000 OMSBOO 8itDOODOOODOODOD RELOADOODO 00DOOOOD 400000000
On-Chip Emulator 0000000000 OOODOOO

22.2.2 Single Read

O0000000DO000000DOSPIDOOOOOShit0000O0D0OO xAADODOOOOODOOO RELOAD
oooo0oOopDOoOO

0000000000 MSBODO 8hitOODOODOOOOOO RELOADOODO 000OOOODO 400000000
On-Chip Emulator 000000000000 ODOOO

MISOO I/O0O0CO 000 1000000000000 0O0000UDOO0O0O0O0ORELOADOOO 0OOOOOO
MISOO I/O00000000O000O MSBOO &it0O0ODOIODO0OO0OODOD 400000000000000OCOOO
oood
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Responsive Link

23.1 00O

Responsiwe Link0 0D 0000000000000 O00OOO0O0O0ODOOO0O0ODO0OO0ODOOOOODOOOO
obobooobooOooooooooooooobobobooboobooboooboooooooooboOobOoboooboOooboan
obooooooooooboooooooboooooboooooboobob0oboooboooboooooDoooboobooboOobOon
ubooboboooboboooobobooooobooonoo

Responsiwe Link0 000000000 O00O0DOOCOO00ODOO

e JO00U0O0OLODLDDOOOODLOOOOLDOOOOOODOOOODOOOODODODOODOOOODLOOOOOODOO
e I10000D0O0O0DOODOODLOOODOOLOODOODOOOODOODOOODOODOOOODOODOO

e 0ODDOODLOODODLOOUDODLODODOLODODUODLODLODODODOLOLOODODLODODO
goboobooooboboooooboooobobooboobooobooona

e IO 0OOOLOOODLOOODLOODLOODODLDDOOLDOOLOODLOODLDOODbLOUObLULObObLbOObLOO

e 00O 0OOLOOODODOOOLOOODOOOODO

goboobooobgooboooooboobooboooboobbooboobboobooobobooboboooon
ooo

e JOUODOOODOODOOO
e 1OOOOODOO

o Hot-Plug&Play

ooooboooooboon
Responsive Link 000 000000000000 (IPSJ-TS 2003:0006) 00 000000000000 OOOOO
ISO/IEC JTC1 SC25 WG4 OO OOOOOOOOOUOOOOOO



0 230 Responsive Link

23.2 OOOOOOO

oobooooobooobobooooooboobooooboooooooboooooooboobboooooobooooooooon
goboooboooboooobooooooooooooobooobooooboooboboobbOobbooobooDoooo
obooooboboobblioboooboooboobooboobooooboooboobooboobooooon
goboobboooboobooboooooooboobooooooobooobooboooooobobooooboobooon
bobooooooboooooooboobobobobobobooobooboooooooboooboobooooobooooobooon
gooobooooooboboooooboobooooooobooooboooobobobOobDoboooDobboOooDo

gobboooboobooooobooobooobooobooboobooooooobooooboobobooobobooooaon
gbooobOoobooooobooooobooboooooboooobOoboooboobooooooboon

oobooobooboooobooboobooooooobobooooooooboobooooboooobooobooooooo
gooooooooooboooobooboboooobooooboboooDooooo

e JOO0OOODOODLOOODOODOOO =
ubogboooboooboboan

e JO0OOO0OODOODOOLOODODOO =
oboooooboooooboooboooon

0o00D0do0o00oDo0doo00oooooDo0odooDd0oooooDo00ooDo0OooDoDo00ooDoOoooDooooOoon
0000000000000 00DO0DO000D00000O00DLO0O0000000DoooOooLOO0DLOODOOooDOOoDOOn
aoo

O0000Responsive Link0 OO0 000000000000 O0O00OO0O0OO0O0OOODOODOODOODOO point-to-point
Jddddoooooooooooooooooo 210000000000000000000000000000
000000000 DO00O00000O00DO000O000DO0000DOO00DODOO0O0DO00ODODOOoOoDOOoOoooOoOon
do0o00oo0o0oOo0obOoobOoooooo0ooooooobOooobooooooa

Responsive Link Connector Responsive Link Cable Responsive Link Connector
(RJ-45) (Enhanced Category 5) (RJ-45)

Tx Data+ Data Link Tx Data+

Tx Data-

Rx Data+ Rx Data+

Rx Data- Rx Data-

Tx Event+ Tx Event+

Event Link

Tx Event- Tx Event-

Rx Event+ Rx Event+

Rx Event- Rx Event-

0 23.1: Responsive Link 00O O0O000ODO
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23.3. 0000000000

23.3 ODO0OOoooooon

O 23.20 Responsive Link 00000000000 O00D0OO0OOO0O0ODOOOO0ODOOOOOOOOOOOOOOO
goboobooboboobobooboobobooboobbooboboobooboboooboobboobooobon

gooood
goboodoobooooboobobooobobooboboooboOoobooobooooboo leobooooOooooon

SO0O00D000D0O000bO00O00bO00bO0obO0o0obO0obOboobOobObOOobbODMUObObDObDOoOoDOOse0d
gbooobogod

Data Packet Format (64B) Event Packet Format (16B)
Source|Addr. Destination Addr. Source|Addr. Destination Addr.
Payload

Control|& Status

Paylpad

Control (& Status

Control & Status Format (32bits)
0 0 Full Data Length

1 Dirty0 | Dirty1| Dirty2 | Dirty3 | Dirty4 | Dirty5 | Dirty6 | Dirty7

2 | Dirty8| Dirty9 [Dirty10|Dirty11|Dirty12|Dirty13|Dirty14|Dirty15

3 | Start | End | Int. | Fatal [Correct Serial Number (Cnt.)

Frame Format (12bits)

Data|bits Fedund%ncy bits

O 23.2: Responsive Link OO0 OO0O0O0OOO0OO
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0 230 Responsive Link

g232000000000000000000 2330000000000 0O0OODDOOODLOOODOODODOODOD?25

000 (8pit) DD ODO0OOUOOOO0OD O0O0O00DO0OOOO0DOOOOOOOOUOOOOOO
Priority[7-4] Source Address Priority[3-0] Destination Address

I R
[Ty s [Tl
31

16 15 0

0 23.3: Responsive LinkO0 000000000

Responsive Link 0 000000000000 DOO0O0OOCOOOODOOOOOODOOOOODODODODOOOOOOOO
0022000000 (0 23.300)0Responsive Link000000000000000D000000O00ODOOO
COoO0DO01w2pit000000000126t0000000008pit0 000000000000 00O0O00O00ODOOO
0022=400600000004096000000000000000000000000000000000O0O0O0O
024bit 000000000000 8it000000000000000000000002¥=16MO0O00O0O0O0O
gbooobooboooogn

23.3.1 0OO0O0O0e4BOUOODOODOO

00000000000000000000000000000000000000000000000 (64byte)
gbooooooboobobobobobobooboooooboobobOobobobooooooobOooooooonog
oboboobooboobooboooooboooboobOoboobooboobooOobooooboooooooooooooooon
oobooooooobooooboooboboooobooooooooooobooobooobooboobooboboOooo
gbobooooooboooboobobobobobobooooboobooboooobooOoboobooboOoboooooooon
goooooboooooon

OO0O00D0O0O0OOO2byte100D00O000O02byte00D00O000DODO6byte 000000 DO4byte0ODOOOO
OO000064byte000000004byte 0000000000000 00O00O00O0DOO0O0OODOOOOODOOOOO

UD gooobobooooobooooon
Full OO0O000bs6byteD0000D0OOO0OODOOOOODOOO1I0ODOOOOO
Data Length gboooboboobooboloosennooboan
Dirty0-15 OO000000000O04byte0 DO O00O0DO0OOOO0DOODOOOOODOOOODO
2000000000000D0C DirtylO 1000DCOO00ODOOOODOOOOODO
Start oooobooooboboooooboobo1obooboooo
End oboobooooboboooooboboi1ooobooobooo
Int gbooobobooboobooooooboooob 1wmobooooogo
Fatal gobodooboooooooooobooooo1oboooobooobbooooboobooooobobooon
Correct bobooboooobobooooboooooobooobooobo 1o
gboooboooboooobOobooboobooon
Serial Number gboooboobooobooboboooobooocoobooobyhbOoboOoODOOO

23.3.2 0OUO0O0O16BOUODDOODOODOO

000000000000 (16byte) 0D 00D0OO0DOD0O0O0OO0ODOOOOODOOOODOOOOODOOOOUOOODO
boooboobooboobooboobobobooooooboooooooooboboobOooOooboOobDOobOobOOonboOon
obooobOobooooboboooboobobooobooboooooboon
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23.3. 0000000000

dbyte 0O DO O0O00O0O0DOO0OOODOOOOOOODOOO

UD gbooooboooooooooon
Full OO00008pyteDODOODOODOOOODOOOOODOODO 1I000O0DODOO
Data Length gboooobooooboolibosuooooonoa
Dirty0-15 gboooobooooboobooooboboooboobooobooono
200000000000000 DirtylO 1000000000 O0O0O0DOOOCOOOOO
Start gboooooboobooobooboooooboo1oocoogono
End gbooooboboooooboooob 1mboooogo
Int goooboooobOoboooobooboooob ioboooogo
Fatal goboooobobooooboooooooobooOooobo 1oboooboobbOO0bUbOOoOobObOOOobOboOoOn
Correct obooboooobobooooobooooobobooobooobo 1o
obooobOoobooooobOOobooooonbooon
Serial Number gboboobOoboooobobooobooboooooobooobybOoOoOODOO

23.3.3 OUOOO0ObObOOOoOoOon

oboobooooboooooooooooooooooooooooooooboooobooOoobooboooboooonoo
gboooboooboboboobooo 2340 5005000000000 0DO00O0ODOOODOODOD40D0000DO
O0000ooDo0o0o00ooDoo000oDoO0O0 RMTPODODOOOOO Responsive LinkOO 8000000
00000000000 000000mMO 234000000000000000000000000O00O0O0O (In0O
4)0000000000000000000000000000000O0O0UOO0OO (OutoO4) 00000000
goooooooooobooooboooooobobobobobobobobobobooooboobLDOobOoDOoDbOoD
toboooboooboooobooobooobooboooooooboobooboobooobooobooboon
ooobooooooobOooobooobooboooooooooboooboooboooboooooooobooooooon
gboooobooboooobooboooboooobooooboboooboobobooooobooobooDD

gobooobooooooooooboboooboooobooobooobbooboboobboobobOooooobDooDOoO
002340000 8it00000byte000D0OO0O00DOOOODOOOO

ooboobooooooOooboobobooooOoooboooooboooboooboOooboooboOoooosoooono
ooboobooooooboobooboooooboboobooooooooooobooboooboo0oooDooooooooDD
000000000000000000000000000000 (DDRSDRAM)0O0O0O0OO0ODOODOOOO
oood

023500234000000000000000000000000000000 23500000000000
00000000000000000000000000000000000000 (In)0000000000oOo0
000000000 (In-Pointer) 000 0000000000000 O0OO0O00O0O0OD0O0UOOO30000000
uobooboooooooboooobooobOooooooobooobooboobooboOoooooOoOoooboOooon
oboobOoboooboo23600000000000000000O0O0O00DOOOOOOOOOOOODOOOOODn
0000000 2835000000000 (LOOL4) 000000000 L200000000000000000O0
uboooboooo2000000004d
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0 230 Responsive Link

[ Fifo00 | \
In0 Fifo01
Fifo02
! ‘ Fifo03

Fifo10
In1 Fifol1

! Fifo12
- Fifo13

i [Fifo20 ]
In2 ! Fifo21
T Fifo22
Fifo23

i [Fifo30 ]
In3 ! Fifo31
T Fifo32
- Fifo33

i [ Fifod0 |
Ing iiii Fifodd

T [Fifodz |
Fifod3

[

P N
Yy VYY) VYY) VYY) VYY) VYY)
Table Routing | | Priority Priority Priority Priority Priority
Arbitor H VF_ || Arbitor [ Table | |Arbitoro[{ MUXC | Arbitor1 [1 MUX || arbitor2[{ MYUX2 || arbitors[] MUX3 | [ arbitoraf] MUX4

by oo ol iz olis lus

0 23.4: Responsive LinkO0 00000000000

sdram-in-flag0 sdram-outflag0 Link Strobe
In == In-Pointer | Overtaking Buffer0 | |Lo[L1]L2]L3]L4] Outpointerd  Out0 ==
sdram-in-flag1 sdram-outflagl Priority0 ==
Overtaking Bufferl | |Lo[L1]L2]L3]L4] Outpointerl  Outl ==
sdram-in-flag?2 sdram-outflag?2 Priorityl ==
Overtaking Buffer2 | [LoJLt]L2[L3]Le] Outpointer2  Out2 ==
sdram-inflag3 sdramoutflag3 J Priority2 ==
| Overtaking Buffer3 | [Lo]L1]L2]is]L4] Outpointerd  Out3 =
Priority3 ==
Outpointerd Out4 ==
Priority4 ==

sdram-outpointer sdram-inpointer

N/

Backup Memory (SDRAM, etc.)
0 23.5: Responsive LinkO OO0 O00O00O000O0O

02350000 L000M0000000000D000O00O0O00DOO00DOOO0DOOOOOOOOODOOODOO
000000000000000000000000 (OutbDOuwt4) 0000000000000 OUD0OOODOD
bobooobooooboobooboooooooboobobobobobobobooboooooooooooboooooan
O (O 23.40 Priority ArbitorN) 00 0000000000000 O00OOOO 23.50 PriorityN 00 23.4 0 Priority
ArbitorNO OO OOOOO0OO0O0OO0O0O0O0O0O00OQOCOOOODODODODOO0OO0O0OO0O00O0O0O0OO0DOO0OO0O0OOOOO
gooboobogoobooboooobooboooboobobooobuoobbooboobbooboobobooon
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234. 0000000000

ooooooboooobobooooooboboooogoo
obooobooboboobobooooboooboboooboobooboooboooooOoooooobooOoooboOoo
obobooooooooobooboobOoboboboboboboboooboooooooboooooooboooboaonn
gboooooooooooooboooooboooboooooboooobooboboboboboboobobooooDboDbOoD
gooooooo
OO0OOn-pointer 0000000000 100000000O000O0O0D0 ImO00O0DDOOCOO00O0O0OOOO0OO0O
oobooooooooobliooooooboooobooobooboooooobooobooobooobooobooboon
O0000000L10 L3000000000OOOut-pointerl O Out-pointer3 00 0000000000001 0000O
OutlO Out3 000000000 DOOOOCOCOOOOO Priorityl O Priority30000000CC0OCOOw3000O0O
O0000000000000 Priority Arbitor3a 000 0000CCOO0O00000O0ODODODOO1I0O0 Out3Od
gooooooooooooooowdooooooooobolio w3soooogoooooowwlbooooooo
O00000000oO0OC000O0000oDoOoOO0000oDoOOD PriortylOODODOOCOCOOO0OOOOUt1O
gooooooooooooowl0oooooooooooooOo0ooOoOooooooooo200000O0O0O0O
Out-pointerl1 OO OO00O0D0O0OOO0O00O00O0DODOODOOOOOODODOOO200000000000000DOOO
U00oobooobOooD prorityl 0000000 0D0OOO0O0OO0ODOODOOOOODOODOOOOODOOODOOD
OouwtldD0OO0O00ODCOOO0O0ODODOO0O0ODOut-pointerl 0O0DOO0O0O0ODOOOO1000000O00O0O00ODO
tboooboooooooboooobobobobobobobobooobooooboooboooooobOobOobOonn
gbooooOoboooobooboooogooboo
023500000000000000000O00DO0100O00DODODODODOODODOODOODOODOO
00 (DDR SDRAM)0 0000000000 O0O0OOO0OUOOOO0O0OOOO0ODOOO0OD 200000000
obooboboooooobooobooobooobooooooooobooooboooooooboobobooooon
oooono
gooooooooooooooooooobobobobobooboooobooobooboobooboooooDo
obooooboooooooooooooooooooboooobooobooobooOooboooobooboOooooDon
O00o00oDOOoO0o00000o0O0000oDO0O0000o0O0O0000DO0O0O0000O0ODO0OO000 Responsive Link
gboooooooooobooboobooobobobobobobobooboooobooooooooooboobooDOoDbOoDn
ooooboooogoooon
booooooooooboooobooooboobooboboboboooobooobooobooobooboooOooOoonoo
ooooboooogon

234 0O0O0OO0OOOOOOO

lbyte 000 23.20 Frame Format 0000000000000 O00DOOCO0DOOOODOOOODOOOOOOOO
oboooooboooog

Data bits 8bit 0O 00O

Redundancy bits byte 0 0 Redudancy bitsO 0000000000000 OO0OCRCOODOODOOOOOOOOO
00000000000 bytedOODOOOOODOO

235 U0O0OO0OoUooobOO

Responswe Link 00000000 23.600000000000000000000000O0DOO00O0O0O0O0O0O0OO
OO000OD0OO00000D0O0000Responsive Link0DOOO0O00D0O0OO0O0O0O0O0ODOOOOODOOOOOOODOOO
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0 230 Responsive Link

O00000000000000 23600000Reference00000000000000O00O0O0OOReferentd 000
O0000DO0O00000D0OEEOOOOD DEOOOODDDOOOOO0ODOOOO00O0ODOO0O000DODOO0OO
000000000 0000000000o0U0o0O000DU0o00o0o0ooOOoUOoOOL4-0)000OoDUOOoOoUOn
gboooboooooobobboooobooboooboooo
goboooboobboooobooboobobooooooboobooboobooobooboobbooooaon
goboobooooooooobbooooobooobooboooo0ooboooboobooOoobooooboOooon
OCO000D0O0O0O000D00O0C000DCODO000DCODO000DOO000 Responsive Link0DO0OOOOO0DOOOO
gboooobooboboooooobobooobooooobooooTLBOOOD MMUODOODOOOOOODOOOODO
gboboobOoobooooboboood
gooboooooboooooboooooooooooooooboooobooooooboobooooooooobooooo
ooboooobooooboooobobbooboooboobobooobooooboooooobooboobooooboOoooboOooobOooDo
oo0oooo0oboOo0oooooo0oobo0ooobO0ooooObo00ooObO00bOoO000OO000DO00D Responsive
Lwk00000000000000000000000000000000000000DO00OO0O0O0O0000000O
0000000000000 0C00O0O0OD00O000000RT-OSO0OOOOODODOMM Responsive LinkOd 0000
ooooodoooooooooooooooo0o0oooLRUOOOO0O0oooODOOO0O0OoOoOoooDORT-0Sd
goboobooboboobooooobooboboobbooboooobooooooooboooboooooonoobooon
gbooobooooooobo
gboboobooboboooooooooooooooOooOoobOoOooOoobooboOobOobooOobooboooooooo
gbooooobooooobooooooboooooboooobobboooDobooboobOobboooboooD
gboooooooooooooooooooooboooooooobooboboboboobooobooooooooo
oboobooobooobooobooobooobooboooboooooooboooboooboooobooooooon
obooooooooboooooooooboobooboooboooobooooOoboooooobooobooobooooon
ooooooooooooo

Priority[7-4] ~ Source Address (16bit) Priority[3-0] ~ Destination Address (16bit)
0 A SIS S SN RN EEDE[P7[Pelps]Pafps]P2lp1 TPolPEl L4l 2L 1]Lo
1 R RS Eepelp7[Pelps [palpa PPt ]PofPElL4]La[L2]L1]Lo
2 EeDElP7]relps [Palpsp2lp1 [PolPe]L4]La]i2]L 110
3 EEDE[P7 [Pelps [Palps[p2lp1 [PolPE]L4]Ls]L2]L1 Lo
(] — | —»
: Reference Referent

Priority[7-0] : Priority

EE : Event Enable

DE : Data Enable

PE : Priority exchange Enable
P[7-0] : New Priority

L[4-0] : Output Port Number

O 23.6: Responsive Link 00 O0O000OD0OOO0OO

23.6 ODOOOOOOOOO

gboboobooboooooooooooooooboooooooooboobooobooboobobobobOoobooooo
booooOoboooooboboooboobooooobooooboobooooboooboooonoo

gbobooboooboob 23600000000000000000000O0000O00O00O0O 2360000000000
obooboooboooboboooboooboobobooboooooboobooobooobobooOoooboOooDboboooon
0002360 00000000 PEOOOOODOOODOODOOODOOOOODOOOODOOOODOODOOOODODOO
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23.7. 0O0O0O0O00o00ooo0oog

000000 PEUODOOOOOODOODOODOUOOOODOODOOD (Priority[7-0)00000 (P7OPO)OO0OO
tboooooooobooooobooboooobooooooooobobobobobobobOobOobOoboobon
oboboobooobooooobooooboboboboboobooooOoooooooboooooboOoboOoboOoboOoobOon
gooobooogoboooooboooboobooooooobooooboooobooboobooooDobbOoDo
boooboboooboobooooboobooooboooobooboooon
oboooboobboobooooobobooboooooboooboobooobooooooooboOooobooOoOoooDoOoo
obooooocoooooobooooboooobOoboboboboboboobooboooooooooooooOon
gooboooobooooooobooobooooooboooooboooboooboooboooboboooooboooDOooooD
uboboooooboooobooboobobobooooooooooooooooboooooooooboobOobOonn
gobooobooooooooboooooobooooboooooobooboobooboobooboOobboOoOoDno
obooobobooooboobobooobOoobooooboobooooboboooboobooboooon

23.7 OJUOOoooooooog

obooboooooooooooooooboobooooooooooooboooooooboobOooboooooOoooonoo
gboboobobooobooboboboboobooboboobooboboooboobbooboobbooboobon
boboobobooobooboooobooooobooboooobobobooboOobooooDo

obooooooooooooooooOooboobOooboobOobOoboboobobOobobooboobooooooonoo
ugbboobbooboooboobbooobuoobbooboooboobbooboobooobooboanoo
gbooobooboobooboobobobooboobooboobobbobbobboobooobo

1. bgbooobooobooboobuooboobobbobbooboan

2.00000000000C0O0DOO0ODOOOOODOOOODOObOOOOoOoOOODn

oooooooooboooboobOobobobobooooboobDOobO0bOobUobobOoboOooboboobooooboOoD
boooboboobooboooood
023.700200000000000000000000000DO0O00O00OO0O0O0OOODOOOOOOOOO
gboooooooooooboobooboobooboooooboooooooboobobobDobobOobDOoDbOoD
bbooooboobobobooooooooboobooboboboooo sbobobOobobobooooo 30400
obobOooboooooobobooobooboooooboboooboooooooooooboobooooOooobooon
OO000Responsive Link0 000000000000 DOOO0OO0OODOOOOOODOOOOOODOOOOODODOOO
gobooobobooooooooboooboooooooboooooboooboobobooboooobDoobbooboboooooD
vbooooocoobooboobobobobobobobOoboboboobooooobooooboobOobOoboOobOon
gboboobOobooobooboooooobooooboobooboooboOobooon
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0 230 Responsive Link

0
8

Event (Priority3)

Event (Priority0)

0 23.7: Responsive Link OO0 00000

oobooobooooobog23800000000000000000 238000000000 00000DOOO
sdb00bbOoooobooboonbboobobOoobOooboobOOoobOoobOo0 20000000000 0OO000OO0
gboboooool1boboooooboobobooboboOooobOobOosbbobooboobOobOoboboooon
oobooobooobooooboooboobooobooobooooooooooobooboobooooobobooobooOoOoon
gooooboboobooooooboooboooooooobooooboooobooobooobDOoobbooobDooDboboOooo
bobooboooooooooooooooobooobooboboboboooooooboobooboooooboooooon
goboobobOooboooboboooooooooooboooboooboobbooboooobooooboooooOooooon
oood
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23.8.

goagog

Source

Data (Priority1)

Node4

/
o Node5 Node6 Node7 Node8 Node9 Node10
Destination

0 23.8: Responsive LinkO0OO0000O0O0O0OO

23.8 0OOOO0OOO

Responsiwe Link 00 000000000000 0O0O0DOOOOO0ODOOOOODOODO0OOOODOOOOOO
oboboobOoboooooboooboobooboooooboooooaon
ooooooooooo crRCcobooooooooooooooooooOoboOoOogoooobooDOooooDooo
goooooooobobobobobobobooboobooOooooooboooobDoboDoDobDOoDOoDOoDOoD
uboboooobobobooooobool1obooboobobooono 23200000000000000010000
(8bitO OO +4bit0000) 000 1bit00000O000U00O0OO0O0OLO0O0O0UOOOU0OO0O0OUDOOOUOOO

good

23.8.1 CODEC

Responsive Link0 CODECOO8bit 0000000000000 004bit000O0O0O0OODOODO 12pit0 10
oooo0OO00O000O000 cobECOOOOOOOOoooooooooooooon

1. 00ob0ooboobooboobooboobobooboboboobo

2. Bit Stuffingd 0000 1000000000

3. NRZIOODO

obooobobooooobooood
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0 230 Responsive Link

23.8.2 0O0OUOO0OO0OO0OOOOOO

0000000000000000 2*+2+100000000000000000000000008bitO000
000 (LSB)OD 4bit 0000000000000 0OO0OO12bt00000 1bit00000O0000O00O0O0OO0OO
00000 23.1000000000000000O0DOOOOOOC0O 120it0000000OMSBOODO 1pit0O000
oooo

0 231: 0000000000000

Syndrome | Error Position (4 | Meaning
redundancy bits)

0000 00000000 0000 No error

0001 00000000 0001 Redundancy-bit error
0010 00000000 0010 Redundancy-bit error
0100 00000000 0100 Redundancy-bit error
1000 00000000 1000 Redundancy-bit error
0011 00000001 0000 Obit error

0110 00000010 0000 1bit error

1100 00000100 0000 2bit error

1011 00001000 0000 3bit error

0101 00010000 0000 4bit error

1010 00100000 0000 5bit error

0111 01000000 0000 6bit error

1110 10000000 0000 7bit error

23.8.3 Bit Stuffing

logboobooboobooobooobooboobooboobooobooboooOoooOooboobooobooo
gbooobOoboooobosobooool1obobobooooobooooooboOoboOonn

23.8.4 NRZIDOOO

00000000000 NRZI(Non Return to Zero Inverted) DO OO0 OONRZIOOOOOD0ODOOOOOOO
gbooobooobooboobliooboobooboobooboboobooboon

23.8.5 OUOUOUOOgOOOOO

oboobooooooooboooooooooooooooooooooobobDobDobobooboboooboooboo
gboboboobooobooooboooooobooboobobobobobobobobobooboooooooon
obooooobooooooboon

O000b00000D0bOooo001111110

00000000000 106000000000000 bitstufingdO00ODOOO0O0OO0ODOOOOOOODOOO
obooooboobooobooboooboooooooobooobooobooboooboooooOoooobooooDo
ob1000000000000d
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23.8. 000000

0233 000000000
| Speed (Mbaud) | 100 | 200 [ 400 ]
Maximum Length (m) 100 80 60
Recommendable Cable | Catbe | Catbe | Cat6

23.8.6 DPLLOOOOOODOOO

0000 DPLL(Digital Phase Lock Loop) 0000000000 DO0O0D0OO0OO0O0ODOOOOOOODOOODOOO
O0000000000it0dooo0o0o0o0o000o0000oo0o0oDooooooo (4,8,16,32,64,128,256) 0 O
ooDbrPLLOCOOOOOOOODOOOOOOOOODODOODOOOOOOOOOOOODOODOOOOOOOOOO0O
oboboobooobOoooOoobOOoooobooobO0oobooboobobooboooobo0ooboOoOog 2320 DPLLOOODO
gooo

0000 | pmode2 | p.model | p-mode0 | d_clk OO /1bit OO
Mode2 1 1 1 2
Mode4 0 0 0 4
Mode8 0 0 1 8
Model6 0 1 0 16
Mode32 0 1 1 32

0 23.2: DPLLOODOODOO

23.8.7 OUOO0ODOOODO

Responsive Link0 0000000000000 1bit/frame] 0000000000 OOO0OOOOOOOOOOOO
gboooboboobooboboooooboo 2320000000 Dty OODOODOOODODOODOOOODOOD
000000 (dbyte) DOOODO0OODOOOO0OOOOOOO0ODOOOOOODOOOOOOD DirtyOODOODOOOOO
ooooooooOooOo0o0oOoooooOoobOoOoOoooooOo DityDODODOODOOOOODDODODODOOO
0001000000000 00000DOCOO0000O00DOO000O0O00DO00D0 Correctd0OOOOODOO
O00ooboboobooboobFratal D000 OO0DO0OO0ODOOOOODOOO0ODOOODOODODOOOODOODOOD
gbobooboboobooboboooooboooobooboobooboOoboooon

23.8.8 0000

Responsive Link 0000000000000 00O000000000000000000000O0O000O 0400,
200, 100, 50, 12.5, 6.25 [Mbaud] 000 00000000000
02330000000000000000000000000000000000000 400[Mbaud] 000000
00000000 Category 000000000000 60im]0000000000O0DPLLOOOOOOOOOOO
00001010 800MHz]0OOOOOO0O000000000000000 40 DPLLOOOOOO0O0OOOOOOO
000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000
O0000DPLLOOOCOOOOOOCOOOOOOODODOOODOONDOODOODONDOONOOODOoooond
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0 230 Responsive Link

goooooboooobobbooo pPLLOOO0OOCODODOOODOODOOOOODODOOOODOD 20000
goooo

239 0OOOO0OOO

0000000000000000000000000000
00000000 |000001/0

0x8000_xxxx Link SDRAM

0x90xx_XXXX O0O0O0oooo DPM ()

0x94xx_XXXX O0O0UooO DPM (r/w)
0x98xx_XXXX O0O0ooo DPM (r)

0x9Cxx_XXXX O0O0O0OooO DPM (r/w)
0xA000_0xxx gbooooboobooooooa
0xA000_Lxxx 0000000000 IRC (1/w)
0xA000_2xxx 00D000D000D000D0 (i/w)
0xA000-3xxx 00o00oooOooooooog (r/w)
0xA800_xxxx Link SDRAMO 000000

OoOoooo: 0xA000-0000

23.10 O0O0OOO0OOO

23.10.1 SDRAMOOOODOODO

00O000: 0x0000
31 2 10
| 30'h0 SPMODE

Responsive Link0 0000000000 0O0000 SDRAMOOOOOOOOOOOSDMODE(SDram MODE)
O00000000000000000C DDRSDRAMOOOOOOOOOOOOOO SDRAMOOOOOOOOOO

gooooonooooooooogsgodoooooboooonogboooooogoon
bit O oo

29’h0 0

SDMODE Default 000

000 : OOO SDRAMOO

001: 000 SDRAMOOOOO0O 8MB

010: OO0 SDRAMOOOOOO 16MB
011: 00O SDRAMOOOOOO 32MB
100: OO0 SDRAMOODOODOO 64MB
101: 000 SDRAMOOODOOO 128MB
110: OO0 SDRAMOOOODOO 256MB
111: 000 SDRAMDOOOODOO 512MB
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23.10. ODO0O000O0O0O

23.10.2 0O0OO0OO0OOO0O0OODOOOOOOODOO

OO0O000: 0xA000-0004

o0 oogobooon
31 28 27 25 24 22 21 19 18 16 15 12 11 9 8 6 5 3 2 0

’ - | Data4 | Data3 | Data2 | Datal | - | Event4 | Event3 | Event2 | Eventl ‘

RSL(Responsive Link Speed): Default 000

gboobooboobooboobobobobon
111 : 800 Mbaud

000 : 400 Mbaud
001 : 200 Mbaud

010 : 100 Mbaud

011 50 Mbaud
bit O od
Datad Data Link 4 0 RSL
Data3 Data Link 3 0 RSL
Data2 Data Link 2 0 RSL
Datal Data Link 1 0 RSL
Event4 Event Link 4 0 RSL
Event3 Event Link 30 RSL
Event2 Event Link 2 0 RSL
Event1 Event Link 1 0 RSL

23.10.3 0UO0OOOOOOoOODOOOOnDO

OO0000: 0xA000-0008

o0 oogobooon
31 29 28 25 24 23 21 20 17 16 15 13 12 9 8 7 5 4 10

| - | epiNiT EMp - | EEINIT [|E - | DDINIT DM - | DEINIT

RLINIT(Responsive Link INITialization) 0000 000000000000000O0O0O0OOOOOOOOOOOO

boboobooooboobooobooboooooboooo
0: OOOoo

1. 000
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0 230 Responsive Link

bit O oo
EDINIT Event Link OO OOOOOOO
EDINIT[4]: RLINIT[28]: Event link4 0 0 0 O
EDINIT[3]: RLINIT[27): Event link3 0 0 0 O
EDINIT[2]: RLINIT[26]: Event link2 0000
EDINIT[1]: RLINIT[25]: Eventlinkl 00O 00O
EMI Event Link 0000000000000 O0OO0OOOOOOOOOOODODODODOOOOOOO
ELINIT Event link OO D0OOOOOOODOO

EEINIT[4]: RLINIT[20]: Event linkd 000 O
EEINIT[3]: RLINIT[19]: Eventlink30 000
EEINIT[2): RLINIT[18]: Event link2 00 00O
EEINIT[1]: RLINIT[17]: EventlinklOOOO

E_s Event link switch O OO0
DDINIT Data link OO0 OQOOOOOOO
DDINIT[4 RLINIT[12]: Datalink4a 00 00O

]:

DDINIT[3]: RLINIT[11]: Datalink3 0000

DDINIT[2]: RLINIT[10]: Datalink2 0000

DDINIT[1: RLINIT[9]: Data linkl 00 0O
DMI Data Link 00 OOOO0OD000O0O0O0ODODOOOOO0OOOOODODODOOOOOODOOOOO
DEINIT Data link OO0 OOODODOOOOO

DEINIT[4]: RLINIT[4]: Data link4 0000

DEINIT[3]: RLINIT[3]: Datalink30000

DEINIT[2]: RLINIT[2]: Datalink20000

DEINIT[1]: RLINIT[1]: DatalinklO0OO0O
D Data link switch 0 0 0O O

23.104 0UOO0OO0OOO0OO0O0ODLOOOOOOOOOOOOO0

OOO0o0o: 0xAooooooC OO OODO
31 7 6 10

] - | RLIC |- |

OO000000000O0000DO00000O000000000D00000DO0O000D0OO00O Responsive Link
0IRQI-600000000000000O0000U0O00O0O0OO00OO0O0UOOOOOORLIC(Responsive Link Irq
Clear) 00000000000 ODO0OOODOOOOOOOOOODOO

Default 0
0: O0O0O0O
1. OO0
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23.10. ODO0O000O0O0O

bit O oo

RLICI1] Data-Out EOP(End Of Packet) IRQ Clear: 00000000 DPMUOOODOOOOOOOO
Jooooboboboboooooooo

RLIC]2] Event-Out EOP IRQ Clear: 000000000 DPMUOOOOOOOOOOOOOOOOOO
gooooooood

RLIC[3] Data-In EOPIRQ Clear: OO 0O0OOO0O0O DPMOOCOOOOOOOOOOODOOODOODOO
gogoooo

RLIC[4] Event-In EOP IRQ Clear: OOOOOOOOO DPMOODOOOODOODOOODOOODOOODO
gooooooo

RLICI5] Data Packet-In IRQ Clear: 000000000000 O0OODOODOOOOODOODOODOOOODO
ogooooooo

RLICI6] Event Packet-In IRQ Clear: 000000000000 DOODDOODOOODOOOODOOODO
gooobobooood

23.10.5 0O0O0OOOOOOObDOOOObObOObDOO

OO0000: 0xA0OOOOOC OO ODOOOOOO
31 21 20 16 15 5 4 0

’ - Event - Data

gooooooOoOoOooDooOoDODOODODOOOOOCOCOOCCOOOOOOOODODOOODODODDODOO Responsive Link
0OIRQl-600000000000000O0OODOO000OCOODOO0OO00O00OOOODODO0OO0OOODODODOOOO
oooobooooboon

Default 0

0: OO0O

1: DO000OO0OD0DO0DOoOooOoo

bit O oo

Event Event Link 00000000 DOODOO0O

Event[4]: Event linkd 0000000000000
Event[3]: Eventlink300000000000O0O
Event[2]: Eventlink200000000000O0O
Event[1]: Event linkl 00000000 D0OOOO
Event[0]: Event link0OOOOO0OOO0ODOOOO

Data Data Link 00 0OO00DOOO0O0OO0OO
Data[4]: Datalinkd 00000000000 OO

Datal3]: Datalink30000000000000
Datal2]: Datalink20000000000000
Data[l]: Datalinkl 00OO0O0OOO0OOOOOO
Datal0]: Datalinko0O0OOO0O0OOO0OO0OOOO
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0 230 Responsive Link

23.10.6 U0OOOOOOOOODOOOOLDObOOOOOObDOD

O00000: 0xA000001000 OOOOOOO
31 21 20 16 15 5 4 0
| - | DWIRQC | - | EWIRQC |

Responsive Link 0000000000 SDRAMOOOOOO0O0O0O0O0O0O0O0O0O0 SDRAMOOOOOOOOOO
gooOoOO0O0O0O0O0OODOOOO0O0O0000O0O0O0O SbRAMOOOOOODODODODOODOOOOOOOOOOOOOO
00000000000000000000000 WIRQC(Wait IRQ Clear) 00000000 0OODOOOOOO
ubooobOoboooobooboon

Default 0

0: ooOono

1. OO0

bit O od

DWIRQC Data link WIRQC
DWIRQC[4]: WIRQC[20]: Data link4
DWIRQC[3]: WIRQC[19]: Data link3
DWIRQC[2: WIRQC[1S]: Data link2
DWIRQC[1]: WIRQC[17]: Data linkl
DWIRQC[0]: WIRQC[16]: Data link0(CPU)

EWIRQC | Event link WIRQC
EWIRQCI[4]: WIRQCI[4]: Event link4
EWIRQC[3: WIRQC[3]: Event link3
EWIRQC[2]: WIRQC[2: Event link?
EWIRQC[1]: WIRQCJ[1]: Event linkl
EWIRQC[0]: WIRQC[0: Event link0(CPU)

23.10.7 OOUOOOOODOOODOObDOObDOObDOOD

OOO0O00: 0xA0000014 00 ODOOOOOO
31 21 20 16 15 5 4 0

] - | bpcic | - ECIC

Responsive Link O OSDRAMOUOOOO0OOODOOO0OOOO0OODOUOOOODOOODOOOOOOOODOOODOOO
0000000000 CI(Coutinuous Irq) 00 00O O CIC(Continuous Irq Clear) 0000000000000 CI
gooooboooo

Default 0
0: OOoOo
1. OO0
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23.10. ODO0O000O0O0O

bit O oo

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 link0(CPU)

23.10.8 0O0O0O0OO0OoOoobObUOOOoOobbObOUoOoOooboboOoOn

O0000: 0xA00000I8O00O ODOOOOOO
31 21 20 16 15 5 4 0

- | Dpric | - EFIC

Responisve Link 000000000 DO0OCOOO0O0OOODOOOOOOODOOCOOOOOOODOOOOOODOOD
000000000000 Fl(Fatal Irq) D00 00O OFIC(Fatal Irq Clear) D0 000000000000 FIOOO
googooo

Default 0

0: Ooogo

1. OO0

bit O oo

DFIC Data FIC
DFIC[4]: FIC[20]: Data link4
DFIC[3): FIC[19]: Data link3
DFIC[2]: FIC[18]: Data link2
DFIC[1]: FIC[17]: Data linkl
DFIC[0]: FIC[16]: Data link0(CPU)

EFIC Event FIC
EFIC[4]: FIC[4]: Event link4
EFIC[3]: FIC[3]: Event link3
EFIC[2: FIC[2: Event link?
EFIC[1]: FIC[1]: Event linkl
EFIC[0]: FIC[0]: Event link0(CPU)
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0 230 Responsive Link

23.10.9 0U0OO0OOOOoOObObOOOOoO0bObObOoooobbOboooonbon

OO0O000: 0xAooo001C OO DOODDOOO
31 210

| : friRar

Responsive Link00 00000000000 OCOO0OOCOCOOOODODOOOOODODOOOOOOOO0O0OOODOOO

00000000 (RTIRQ) OO0 OO ORTIRQC(Routing Table IRQ Clear) 00000 O00OO0OOOOO RTIRQ
ooooobooooo

Default 0
0: 0000 ()00000000 (w)

1: 000000 ()00000000000000(w)

bit O RN
RTICI0] Event Routing Table IRQ Clear
RTICI1] Data Routing Table IRQ Clear

23.10.10 0DO0OODOODOODOSDRAMOOOOOODODOODOO

OO0O0O00: 0xA000-0020 00 ODOOOOOO

31 10

- RLSPBREQ

Responsive Link 0 00000 SDRAMOOODOOO Responsive LinkO OO0 000000 20000000000
000000000000 0000000000 SbRAMOOOOOOOO0OOOO0O00OO0OO0O0OO0OO0DOo0oooag
0000000000000 oo00oo0oo0oooooooonooon SbRAMODODDOODODODOOODOOOO
000000000000 000D0 SDRAMOODOODODOODO0OO0DO0OO0DO0O0D0DO0OO0 DMACOOOODOOOO
0000000000000 00000000000000O0 Responsive LinkDOOOOOO SDRAMOOOOO
oooooo (DDDDDDDDDDDDDDDDD)DDDDDDDDDD
bit O oo
RLSDBREQ | RLSDBREQ (Responsive Link SDram-Bus REQuest) : Default 1

OO00o0OooO0O0oooooooo SbRAMOOOOODOOODOODOOOODOODOO
0: OOOOOObOOooOoon

1. 0bOodobooobooobogado

23.10.11 0OO0OODOODODO SDRAMOOOOOOOOODO

D0D0D00: 0xA000.0024 00 0000000
31 30 21 20 16 15 5 4 0
NISQ - | Dpsa | - ESG

RLSDBGRNT(Responsive Link SDram Bus GRaNT) 00000000000 SDRAMOO0OOO0O0OOOOO
gogoobboboboooooboobbooooog

186



23.10. ODO0O000O0O0O

0. OOoodoo
1. OOooOooad
bit O oo
MSG Mpu Sdram bus Grant: MPUOOOOOOOOO
DSG Data link Sdram bus Grant: Data Link OO0 O0OOOOOO
DSG[4]: RLSDBGRNT][20]: Data link4
DSGI[3]: RLSDBGRNT[19]: Data link3
DSGI[2]: RLSDBGRNT][18]: Data link2
DSG[1]: RLSDBGRNTJ[17]: Data linkl
DSG[0]: RLSDBGRNTJ[16]: Data link0(CPU)
ES Event link Sdram bus Grant: Event Link 00000 0OODOO
ESG[4]: RLSDBGRNT[4]: Event link4
ESG[3]: RLSDBGRNT[3]: Event link3
ESG[2]: RLSDBGRNT[2]: Event link2
ESG[1]: RLSDBGRNTJ[1]: Event linkl
ESG[0]: RLSDBGRNT[0]: Event link0(CPU)

23.10.12 00OO0O0OO0OO0OO0OO0OOOOOOOOOOObOOObO0ObOOn

O0000: 0xA0000028 00 OOO
31 1 0

| : IR

Responsiwve Link D0 000000000 O0000O00O Responsive LinkOOOO0OO0O0OO0 2000000000
O00000DDoDDODO0O0O0O00000 Responsiwe LinkDO0O00000000D000O0000O0O0O0ODOOO
bobOobobOobooboboboboboobooooboooboobobooooooooooobooooooooon
OO0 DMACOOUOOOOOOOOOOResponsive Link0000000000000000O0OOOOOOOOOO0O

goooooobooogoogoooobooooon
bit O go

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

gbooooOoboooobooboooobobooooobooooooboooooboaoobo
0: ODOOODOObOOoOoOOoD

1. O00O0000OO00o0oobOooon

O0000: 0xA000-0028 00 OOO
31 30 21 20 16 15 5 4 0

NIRR - DRR - ERR

ggobbobooobobboooobboboouobobboooobboooooobooboboooooboogoobn
0: ODOOO0ogooo

1. 00000000
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0 230 Responsive Link

bit O oo

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
DRR|[2]: RLTBLBREQI18]: Data link2
DRRJ[1]: RLTBLBREQ[17]: Data linkl
DRR[0]: RLTBLBREQ[16]: Data link0(CPU)

ER Event link Routing table bus Request
ERR[4]: RLTBLBREQ[4]: Event link4
ERR[3]: RLTBLBREQ[3]: Event link3
ERR[2]: RLTBLBREQ[2]: Event link2
ERR[1]: RLTBLBREQ[1]: Event linkl
ERR[0]: RLTBLBREQ[0]: Event link0(CPU)

23.10.13 0OU00O0OOOOOO0OO0ODOObOOOObObObObOOOoOobLbObOOo

OoOoOoOO: 0xAo00002C OO0 OO0
31 30 21 20 16 15 5 4 0

NRE: - DRG | - ERG

RLTBLBGRNT (Responsive Link routing TaBLe Bus GRaNT) 0 00 0000000000000 0OO0OOOO

gbobooboboooobooooboobooooobooooboboooooo
0: OoOOoOono

1. 00000

bit O g

MRG Mpu Routing table bus Grant: MPUDO OO OOOODO0O

DRG Data link Routing table bus Grant: Data Link 000000000
DRG[4]: RLTBLBGRNT[20]: Data link4

[
DRGI3]: RLTBLBGRNT[19]: Data link3
DRG[2]: RLTBLBGRNTI[18]: Data link2
DRGJ[1]: RLTBLBGRNT[17]: Data linkl
DRGI[0]: RLTBLBGRNTJ[16]: Data link0(CPU)
ERG Event link Routing table bus Grant: Event Link 000000000

ERG[4]: RLTBLBGRNT[4]: Event link4

(4]
ERG[3]: RLTBLBGRNTI3]: Event link3
ERG[2]: RLTBLBGRNT[2]: Event link2
ERG[1: RLTBLBGRNTI[1]: Event linkl
ERG[0]: RLTBLBGRNT]0]: Event link0(CPU)
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23.10. ODO0O000O0O0O

23.10.14 00OO0OO0ODOO0OLRUOOOOOOOO

OO0O000: 0xA0000030 OO OOO

31 10 9 0
| - ELLRUA
bit O 00
ELLRUA | ELLRUA (Event Link LRU Address) 000 00000000000000000000000
D0000000000000000000000000000

23.10.15 00OOO0ODOLRULOOOOOOOO

OO0O000: 0xA0000034 OO OOO
31 10 9 0

- DLLRUA

bit O oo

DLLRUA DLLRUA (Data Link LRU Address) 0000 0000000000000 0OOOOOOOOO
obooobOoboobooooboobooooboooooobonono

23.10.16 UOU00OO0OOOOO0OO0OO0OOOOOOOLDOOOOOOObOOOO0d

OO0O000: 0xA0000038 00 OOO

31 10
- RLIGE
bit O oo
RLICE RLICE (Responsive Link Interrupt Controller Enable) 0000000000000 0000O0O
0000000 RLIRCOOOODOOOOOOOODIDOOORLIRCODOOOOODOOOO

23.10.17 OOO0OOOOOOSDRAMUOOOOOOOOOOO

O0000: 0xA0000040 OO0 ODOOODOOO
31 8 7 0

] - ELSDCNT

OO00O0OCO SbRAMODODOODODOOOOOOOOODO Responsive LinkDO0OO0O0O0O0O0O0OOOOOOOOOO
obooobOoboooooboboooboobooooobooooobooboobOoOoboooooboooooOon
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0 230 Responsive Link

bit O gd

ELSDCNT ELSDCNT (Event Link SDram loop CouNTer) 000 0000000000000 SDRAMO
gbobobooooobooobooobooooooboboooooboooooboobobOobOobonb 10
0000000000000 ooooooof(l-4o)

Default: 32

23.10.18 0O0O0OOOOO SDRAMOUOOOOOOOOOO

OO0O000: 0xA0000044 OO0 ODOOODODOO
31 4 3 0

’ - DLSDCNT

00000 SDRAMOOOOOODOODOODOOOO Responsive Link0 O O0O0000OO00OOO0O0OOOODOODOOO
0000000000 0ooooooooooooooooooooooooonooonooooonoonn
bit O oo

DLSDCNT DLSDCNT (Data Link SDram loop CouNTer) 00 000000000000 OO SDRAMOO
000000000000 00000000o0o0o0o0o000o000o0o0DoOo0o0 100000
O0000O0O00ooO0oooooo(-95)
Default: 4

23.10.19 0O00OO0OOOOOO0OOLDOODOOOObOObOOO

OO0O0O00: 0xA0000048 00 DOOODOOO
31 210

| - RLSM|

RLSM(Responsive Link Switch Mode) 00 000000000000 OOOO0OOOOOOOOOOOOOOOO

0:  Cut Through Mode ooodoboooboobobobobooboobooobon
1: Store and Forward Mode 00000000 0ODOO0OOODOOOOOOODOOOOO
Default: 0

bit O oo

RLSM][0] Event Link Switch 0 O O

RSLM]1] Data Link Switch 0 00O

23.10.20 OO00O0OOOOOOODOOOOOODO

OO0000: 0xA000.004c OO OOO
31 21 20 16 15 5 4 0

- DRLOL - ERLOL

Responsive Link 0 Plug&Play 00 0000000000000 0O0O0OOOOOOOCOOOOO0O0O0O0O0O0OO
gboboobOobooooboboooooboooobOoobooooboboooobOoooooboOoboOooonog
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23.10. ODO0O000O0O0O

RLOL(Responsive Link OffLine) 00 000000000000 00O0O0OO0O0O0OO0O0OO0OOO0OOOOOOO
ooooboooo

1: Offline
0: Online
bit O oo
DRLOL Data link 0 RLOL OO OO
DRLOL[4]: RLOL[20]: Data link4
DRLOL[3]: RLOL[19]: Data link3
DRLOL[2]: RLOL[18]: Data link2
DRLOL[1]: RLOL[17]: Data linkl
DRLOL[0]: RLOL[16]: Data link0(CPU)
ERLOL Event link 0 RLOLOO0OO
ERLOL[4]: RLOL[4]: Event link4
ERLOL[3]: RLOL[3]: Event link3
ERLOL[2]: RLOL[2]: Event link2
ERLOL[1]: RLOL[1]: Event linkl
ERLOLI[0]: RLOL[0]: Event linkO(CPU)

OO0O00D0: 0xA000-004c OO OOO
31 210

- RLOLJ

boooboooooboooboobOoboooobobooobooboooboobOoboooooboooooboaon
1. O00O0DOO0o00oOooDoooon

0: O0bOOooogo

bit O ERN
RLOLI0) Responsive Link Down IRQ Clear: D0 U00000000O00O
RLOL[1] Responsive Link Wakeup IRQ Clear: D0 00000000000

23.10.21 0OO0O0OO0OOOOOOOO

O0000: 0xA0000050 OO ODOOOOOO
31 5 4 10

Responsive Link 0000000000 DOOO0O0O0DOOOOODOOOOOOOOOOOOOO
1. 0000
0: O0DOOoOo
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0 230 Responsive Link

bit O oo

Port Responsive Link 00 000
Port[3]: OO0 4
Port[2: 0OOO 3
Port[l: 00O 2
Port[0: 00O 1

23.10.22 UO00O0OO0OOOOOOOODOO

OO0O00O00: Event Link : 0xA000.0054 OO OO0

O00000: Data Link : 0xA000.0058 OO OOO
31 0
Header_Value

Routing Table 00000000000 DOOOOODOOO

23.10.23 UOU00O0OO0OOOOOOOODOO

O00000: Event Link : 0xA000.005C OO OOO
31 3 2 0

- +}rr,Header,Pt}

00000000000 00o00ob0b00o0oo0o0o0b00oO0O0O0bO0000o0bOOobOO0ObOobOOoOOoooOoOoona
oooooooa
Default 0

23.10.24 0O00O0OO0DOOOOOOODOO

0O00D00: Event Link : 0xA000.0060 00 0000000
31 8 7 0
| - | EirHeader Mode E |

O00000: Data Link : 0xA0000064 OO DOOOOODO
31 8 7 0
’ - I Err_Header_Mode_D ‘

gboboobOobooooboboooboobooooboobooboobOoboooo

23.10.25 SDRAMUOOOOOOOOOOO

OO0O000: Event Link : 0xA000.0068 OO0 OOOOOOO
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23.11. DPM (Dual Port Memory)

31 2 10
- sdraliijestdre,en

oooooon

23.10.26 UOU0O0OOOOOOOOOOO

OO0000: Event Link : 0xA000.006c 00 O0O0OOOOO

0O0000: Data Link : 0xA000.0070 OO ODOOCOOODO
31 24 23 16 15 8 7 0

CH4 CH3 CH2 | CH1 |

Responsiwe Link0 0D 000000000000 O0O0DOOO0O0ODOOOOOOOOOOOOOOODOOD
7 6 5 4 3 2 0

RY| - [ECC] - Line Codd

bit O go
CH*[7) OO0OO0O0O0O0O0000 Reed Solomon 000 O0O0O0OOOO0O0O0O0O0O0O0O

CH*[5:4] 00000 ECCOOO0000
00: ECCOO

01: Hamming OO
10 BCHOO

CH*[2:0] gooobooooboooo
001: NRZI+BitStuffing

010: 8B10B
100: 4B10B

23.11 DPM (Dual Port Memory)

Responsiwe Link D0 000000000 DPMODODOODOOOOOOOOOODPMOOOODOODO 2portdO
O000000000000000000000D0000 Responsive LinkO Link0ODOOOODOOO

Data in/out control register 0 0 O O Event in/out control register 00 0000000000000 /000000
0000000000000 0000000000000000 Event packet in/out 000 DPMOOOOOOOO
000000000000 00 Data packet infout 000 DPMOOOOOO

000 Event in/outd Data in/out 00000 DPMOOOOOOOOO

23.11.1 Event Output

023900000000000 DPMODOOODOODO Event out control registerd 0 23.100 000000000
0000 From_Addr (byte address O 0 0 O word address) 0000000 To-Addr (word address) D00 0000
0000000000000 0000000From_Addrd To AddrOOO0O0ODOOOO0OO0OO0OCOODOOOOOOO
O0000000oooooooooO0O00ooooooooooO0gddFrom-Addr, To AddrO0OOOCOOO
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0 230 Responsive Link

word address — 1000000 DPMOODOO0DOODOOOOOODOOOODOODODODPMOO LinkoOOOO
gooooooo

O0000Mode0 00O 00OFrom_Addr O 0x00 0 0 00 To_Addr O 0x07 (byte address: Oxlc) 000000000
0000000000 DMACODOOUODOOOODODOOO Payload0, Payloadl1 OO0 DPMOOOOOOOOOO
OOoOoOoDPMOOOO0OO0OO0OO0O0O0Mx060000000000000O00O0 DPM OO Responsive Linkd Link0 O O O
0000000000 00000 From AddrOOOOOOOO

00000Mode0 O 0O00O0OFrom_Addr O 0x1f(byte address 0x3c) 00 0 O To_Addr O 0x2f(byte address: 0x7c)
00000000 DMAC O continuous mode 0 0 0 0 0 0 0 Payload0O 30 00 0 PayloaddD7000000000O
oooo0o0oooobPMOOOOOOODOOOOOOOOOOOOOOOOCOOOOOOOOOOCODPMOOOO
goooooooOoOoOoOoOOOOOOOOOO CSOoOOOODPMUOOOOOOOOOOOOOOOOOOOm
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23.11. DPM (Dual Port Memory)

of f set addr ess [PM f Or Event QJt put
0xC400_00XX
ModeO Model
0x00  source Addr. |Desti nati on Addr. 0x00
Payload 0
Payload 0 0x08
Control & Status Payload 1
0x10| source Addr. |Desti nati on Addr. 0x10
Payload 2
Payload 1 0x18
Control & Status Payload 3
0x20l  source Addr. |Desti nati on Addr. 0x20
Payload 4
Payload 2 0x28 o
Control & Status ay 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
Oox60l 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

O 23.9: DPM for Event Output
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0 230 Responsive Link

of f set address Contr OI Reg' ster
oxFrFE_F40x  for Event Qut put

0x0 | From Addr. | To Addr.
0x4 \ DVA Countwer
0x8 \ Current Packet l\\)\nber
\ N
mode  dreq I nt

0 23.10: Event Out Control Register

DpPMUODOOOOO

DPMOOO0000O002310000000000000000000000000
000000 (o/w)

e Mode0: mode bit0 0000000000 DOOO0O headrd trailer DO OO OO

e Model: mode bit 0 10000000000 headerd trailer 00000 (00000000000000
000)0

eInt: J0DU0O0 10000D000UDOODOO EOP(End Of Packet) 0O O0ODOOOO
e Dreq 0000 1000000 ODMA Counter 0000000000 DMAOOOO

e From Addr: 00000 word address — 1000000 DPM O0000O0O0O0O0OO0OOOOOOOOOO
OO0 DPMODO Link0OOODOOOODODOOOODO

e To,Addr: 00000 word address — 1000000 DPM OO0O0OO0OOOOOOOOOOOOOOOO
O0DPMOD Link0OODOOOODOOOO

DMA Counter (r/w) DMAOOOOOOOO

Current Packet Number (r) 00000000000000000 2390 payloadO0DOO0O0O0O0D0OO

23.11.2 Event Input

023.1100000000000 DPMODOQOOOOO Event in control register0 0 23.120 0000000000
000 From_Addr (byte address 0 O 0 O word address) 000 0000 To_Addr (word address) D0 000000
O0000000000000000000From_Addr0 To AddrD00000000000000O00O0OOOOO
O00000000000000000000000000000000OFrom_Addr, To. AddrO0O000000O word
address — 1000000 DPM O Responsive Link 0O 000000000 O0ODOCDPMOOCOOOOOOODOO
00000 (DMAODO)OOUOODO (dreqbit 000000000000t bit0OODO0OO00O00O0O0O0O0O0ODOOD
00o00oo0ooooon

O0000Mode0 000 00OFrom Addr O 0x00 0 0 00 To_Addr O 0x07 (byte address: Oxlc) 00000000
Responsive Link 0 0 O Payload0, Payloadl1 000 DPMOOOOOOOOODOOOO Responsive Link[0 00 DPM
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23.11. DPM (Dual Port Memory)

gox06 000000000000 0O0DPMOOOOODOOOODOOODMAOODOODOODODODOODOOODO
000 From AddrOO0OOOOOMIO

00000Mode0 00O 0OOFrom_Addr O 0x1f(byte address 0x3c) O 0 O 0 To_Addr O 0x2f(byte address: 0x7c)
00000000 DMAC O continuous mode 0 0 0 0 0 0O 0 Payload0O 30 00 0 PayloaddD 7000000000
ooooooooobPMOODOOOOOOODOOODODOOOOOOOOOOOOOODOOODOODDODOOOO
oo0o0000O0OoOooooooooOoOoobDPMOOOOOOCOOOODODOOOOOOOODOOOOOO CSOO
ocoopbpMOOOOODOOOODODOOOOODOOM
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0 230 Responsive Link

of fset address

0xC000_00XX

DPM f or

ModeO

0x00y

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

Ox70

Sour ce

Addr . |Destinati

on

Addr .

Payload 7

Control & Status

Event | nput
Model
0x00
Payload 0
0x08
Payload 1
0x10
Payload 2
0x18
Payload 3
0x20
Payload 4
0x28
Payload 5
0x30
Payload 6
0x38
Payload 7
0x40 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

O 23.11: DPM for Event Input
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23.11. DPM (Dual Port Memory)

offset address ~Control Registers
OxFFFE_FOOX for Event | nput

0x0 H From Addr . | To Addr.
Ox4
0x8 \ Current Packet Mmer
0xC \ Packet Valid Stat\e

O 23.12: Event in control register

DpPMOOOOOO

DPMOODOOO0OOOO 23.12000000000000000000000000
000000 (r/w)
e Mode0: mode bit 0 0000000000 00000000 header J trailer 000000000 DPM O
000000
e Model: mode bit 0 1000000000000000 231100000000000
eInt: 00000 10000000000000000000D0000O0O0ODOOOO0OO0O

e Dreq: 00000 10000000 From_Addr 0 To Addr00000 word address — 10000000
O00O00ODMAODODO DREQUOODOO

e From_ Addr: 0O000D0 word address — 1000000 DPM O Responsive Link 0000000000
ooodoDbDPMOOOODODOOOOOOOOOOOOOOOONO

e To Addr: 00000 word address — 1000000 DPM O Responsive Link0 00000000000
O0DbPMOOODODOOOOOOOOOOOODOOOODODO

Current Packet Number (r) 000 00000000000000 23.110 payload DOOOODOOO

Packet Valid Status 000000000 0O000O00O0OO

23.11.3 Data Output

023.130000000000 DPMOO QO OOOQOData out control registerd 0 23.140 00000000000
00 From_Addr (byte address 0 0 O 0 word address) 00 00000 To_Addr (word address) 000000000
000000000000000000From_Addr0 To Addr0000000000000O00O0O0O0OO0DBDOOO
O00000000000000000000000000000000 From_Addr, To_,AddrO0OO0OOO00O00O word
address — 1000000 DPMOOOO0OODOOOOODOOOODODOOOOODPMOO LinkoDOOOOODO
ooooo

0000Mode0 00O 0O From-Addr O 0x000 0 0 00 To_Addr O 0x01f (byte address: 0x07¢) 0000000
000000000000 DMACOOOOODOOO0DOO0OO0 Payload0, PayloadlOOO DPMOOOOOOOOO
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0 230 Responsive Link

Oo0oOooODPMOOODOOODDOO word address 0x0le D OO DO OODOOO0DOOODOO DPM OO Responsive Link
OLink0OOOOOOOOODODOOOOOOO0O0O From Addr0000000OM

000 00OMode0 0000 OFrom_Addr O 0x0ff(byte address 0x3fc) 0 0 O 0 To_Addr O Ox1ff(byte address: 0x7fc)
00000000 DMACO continuous mode 0 0 0 0 0 O O Payload0O 15 0 0 0 O Payload16031 0000000
oobobooboboooboobPMOOOOOOODOUODODODODODODODODOOOOOCOOOOODPMO
OoooooooooooooOoOoooooooooo csooooo bPMOOOOOOOOODODODOODOOOO

«

0o
of f set address DPM f or
0OxCCO0_0OXXX
ModeO
0x000 Sour ce Addr. |Ebstination Addr .
Payload 0
Control & Status
0x040 Sour ce Addr. |Ebstination Addr .
Payload 1
Control & Status
0x080 Sour ce Addr. |Ebstination Addr .
Payload 2
Control & Status
0x0C0
s e
/\tj a
0x780 Sour ce Addr. |Ebstination Addr .
Payload 30
Control & Status
0x7C0 Sour ce Addr. |Ebstination Addr .
Payload 31
Control & Status

Dat a Qut put
Model
0x000
Payload 0
0x038
Payload 1
0x070
Payload 2
~= ~=
Ox770
Payload 34
0Ox7A8
Payload 35
Ox7EQ
= =
Ox7F8 Sour ce Addr. Desti nati on Addr.
0Ox7F( Control & Status

0 23.13: DPM for Data Output
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23.11. DPM (Dual Port Memory)

of f set address Cont rOI Regl ster
oxFFFE_FOX  for Data Qut put

0x0 | From Addr. | To Addr.
0x4 \ DVA Counter
0x8 \ Current Packet N\n’ner
\ N
mode dreq Int

0 23.14: Data Out Control Register

DpPMUODOOOOO

DPMOODOO00000O023.14000000000000000000000000
000000 (r/w)

e Mode0: (r/w) modebit 0 000 00000000000 headrO trailler 00000

e Model: (r/w) modebit 0 10000000000 headerU trailer 00000 (DOOO0OO0O0OODOOO
oooooo)o

e Int: (r/w) DOUDOOD 1000000000 DOO EOP(End Of Packet) 0O O0ODOOOO
e Dreq: (r/w) OOOUOOD 100000OUO0ODMA Counter 00000 OO0OO0OO0O DMADODOOO

e From Addr: (r/w) 00000 word address — 1000000 DPM OOO0O0O0OOOOOOOOOOO
OO0O0O0O0O0 DPMOO LinkoOOODOOOOODOOO

e To Addr: (r/w) DOODOO word address — 1000000 DPMUOOO0OOOOOOOOOOOOOOO
oo0oOoDPMOCO LinkOoOOODOOOODOOO

DMA Counter (r/w) DMAOOOOOOOO

Current Packet Number (r) DO0000000000000000 23.130 payloadDO0OODOOOOO

23.11.4 Data Input

023.150000000000 DPMOO DO O0O0OOData in control registerd 0 23.16 000000000000
00 From_Addr (byte address 0 0 O 0 word address) 00 00000 To_Addr (word address) 000000000
0000000000000 00000From-Addrd To Addr DO0O0O000D0O000O0O0O0COQCOODOOOOOOO
0000000000000 0000000000000000000From_Addr, ToAddrOO0OO0O0O00O0O word
address — 1000000 DPM O Responsive LinkODOOOO0O00O0O000COOOODPMOOOOODOCOOOODO
00000 (DMAOO)OUOOOO (dreq bt 000000000000t bit0O0OO0O000O00O0O0OO0O0OOO
oboooboooooogn

0000Mode0 00000OFrom_Addr O 0x000 0 000 To Addr O 0x01f (byte address: 0x07¢) D 000000
O O Responsive Link 0 0 O Payload0, Payloadl,.. 000 DPMODOOOOO0OODOOODDO Responsive Link O 0O
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0 230 Responsive Link

0O DPM0O word address Ox1le 0 0000000000000 DPMODOOOOOOODOOOOODMAODOOOO
0000000000000 From AddrOQOQOQOOOOm

000 00OMode0 0000 OFrom_Addr O 0x0ff(byte address 0x3fc) 0 0 O 0 To_Addr O Ox1ff(byte address: 0x7fc)
00000000 DMACO continuous mode 0 0 0 0 0 O O Payload0O 15 0 0 0 O Payload16031 0000000
oooooooboooobPMODOODOOOODOOOOOODOOOODOOODOOOODDOOODOOODODOO
ocoooooooooobooOooooooOooooOooobPMOODOODOOOOOOODOOODDOOODDOODODOO
csOoooooppMOOOOODOOOODOODOOOODOOOMmM

of f set addr ess DPM f Or mt a. I nput
0xC800_0XXX
ModeO Mbdel
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 ~= =
Control & Status
0x0C0
— — 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 O A O
Ox7Col Source Addr. |Desti nation Addr. i o
Payload 31 Ox7F8 Sour ce Addr. Desti nati on Addr.
Control & Status 0Ox7F( Control & Status 31

O 23.15: DPM for Data Input
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23.12. 0000

of f set address
OxFFFE_F80X

0x0
0x4
0x8

0xC

Control Registers

for Data | nput

From Addr. | To Addr.

R
\

\ Current Packet Mmer

O 23.16: Data In Control Register

DpPMOOOOOO

DpPMUOODOOOOO0ODOO 23.160000000000000D0O0000DOO0OO0OO

go

0000 (r/w)

e Mode0: mode bit 0 00 000D OOOO0OOOO0O0ODDO headerd trailer 000000000 DPMO

gooood

e Model: mode bit0 1000000000 O0O0O00O0OO 23.1500000000000

e Int: D00OOD 10000000000 OODOOOOODOODOOOODOOODOOODO

e Dreq: 00000 10000000 From_Addr 0 To Addr00000 word address — 10000000
O00O00ODMAODODO DREQUOODOO

Current Packet Number (r) D0000000000000000 23150 payload 000000000

Packet Valid Status 000000000 0000O0OO

23.12 0U0O0OO

23.

1.

2.

12.1 00O

ooooboooobooon

0000000—Responsive Link0 0000000
O000D00O0—Responsive Link0 O O0000O0O

000000000000 00DOO0O00—Responsive LinkO0 00000000000

. 0000000000000 0O000—Responsive Link0 00000000000

. DPM O O 0O —Event in/out control 000 O 0 0O O O Data in/out control 000 O

.DPMOOOODDOOOOD -O0O00DO

oo
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0 230 Responsive Link

DMAOOOOOO

bpMOOOCOCOOOOOOODOODOOCOOOOOOOODODOCODMALD DPMOOOOOOOODDODOODO
DpMOOO0OO0OD0OO0OO0DOO0O0ODOOODOOOOOOOOOOODOOODOOODOOO0OODOOOOODbOOODbObOODbOOn
OO000000O00O0 Npacket 0O0O00OO0OO0OOOOO

DPMOODO

1.NOOODOOODOOOOD f0000000000000000 360000000000 f150000000
2. DPM O DMA Counter 0 (N/f)-1000000

3. DPM O MODE1 . HEADER OO MODEL.TRAILEROOOOOOOOOOOOOOOOO (DOOOOOOO
0o0)oooooo

4. DPMO0OODOUO0OOOODOU mode 1,from(0),t0(f*0xe+0xd),DREQUO I T0D0 (mode 00O OOODOO
DMAOOOOOOOOOOOUOOOOOOOOODOOOOUOOOOODODOOOOOOOUOODOOOOODn)

DMAOOO

1. DMAOOOOOOOQOQOQOOOOOOOOOOOOOOODODODOOODODODODODODOOO
2.DMAO0OO0OOOOODPMOOOOOOOOOOOO
3. DMAOOOOOOOO DPMOOOOOOODODODODOO

4. DMAOOOODOOOOOOOO SAU,RL, MTM, STO ONOOOO (OO STOOOOOO DMA Counter O
000000000 1000000)

23.12.2 0OO0OO0OOO0OO0OOOODO

goooboooooooooooooooooooooooooobooboobobobobobobobbooboooboo
gbboobOobooobooboboooooboooooboobooooboooon

gobbooooooobooboobobooboobooooooobooboooboooooboOooboobobooobooaon
ooboooboobooooobooooboooboobooooobonoooboooooboooboooooooboOooonon
goooooboooobobooooboooooobooooboboooobooom

23.13 Responsiwe Link OO0 000000000

IRQI~4 0 DPMOOOOOOODOOOODO fromaddrOd toaddr 0000000000000 DOOODOOOOO
O0IRQI~60000000000000000D0DOO0 (0xa000.000c) 00000000

00000000000 Request Sense Register, Request Clear Register, Mask Register 0 bit 0 IRQO O OO0
000000000000 004+bit00 IRQODODOOO0O

O0O00000: Responsive Link IRC: 0xa0001000
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23.13. Responsive Link 00000000000

23.13.1 00 %D 00

offset 2423 16 15 8 7 0
0x00 16’h0 TRQLARQIMRQIFIRQIARQINRQIGIRQI [IRQS
0x04 16’h0 TRQ7|IRQ6 [IRQ5|IRQ4 | IRQ3|IRQ2|(IRQ1| 2°h0
0x08 16’h0 Request Sense Register 0
0x0c 16’h0 Request Clear Register 0
0x10 16’h0 Mask Register 0
0x14 26’h0 [c1] IRL Latch
0x18 31’h0 froa

0 23.4: Responsive Link OO0 0000000000
Offset ‘ Name

0x00 RLIRC_TMRO_OFFSET
0x04 | RLIRC_TMR1_OFFSET
0x08 RLIRC_RSR_-OFFSET
0x0c RLIRC_RCR_.OFFSET
0x10 RLIRC_MR_OFFSET
0x14 RL_IRC_ICR_OFFSET
0x18 RL_IRC_MOD_OFFSET
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0 230 Responsive Link

0 23.5: Responsive Link IRCODOOODOO0O

’ IRQ ‘ Name
IRQ31~IRQ14 | Reserved
IRQ13 RL_DEC_RESET_IRC
IRQ12 RLIRQ-DOWN
IRQ11 RLIRQ-WAKEUP
IRQ10 RL_IRQ_FATAL
IRQ9 RL_IRQ-TABLE
IRQS8 RL_IRQ-WAIT
IRQ7 RLIRQ_-CONT
IRQ6 RLIRQ_-EVP_IN
IRQ5 RLIRQ-DAP_IN
IRQ4 RL_IRQ_EV_INEOP
IRQ3 RL_IRQ_DA_INEOP
IRQ2 RLIRQ_EV_OUTEOP
IRQ1 RL_IRQ-DA_OUTEOP

206



23.13. Responsive Link 00000000000

IRQ

Name

Description

RL_DEC_RESET_IRC
RL_IRQ_DOWN
RL_IRQ.-WAKEUP
RL_IRQ_FATAL

RL_IRQ.TABLE

RL_IRQ_WAIT

RL_IRQ-CONT

RLIRQ-EVP_IN

RL_IRQ-DAP_IN

RL_IRQ-EV_INEOP

RL_IRQ-DA_INEOP

RLIRQ_-EV_.OUTEOP

RL_IRQ_DA_OUTEOP

O0oOooooDog Fr
(Fatal IRQ)
gooooooooo
000 RTIRQ (Rout-
ing IRQ)
Oo0o0oogno WIRQ
(Wait IRQ)

0o00oooooooo
0000 CI (Continu-
ous IRQ)

Event Packet-In IRQ
Data Packet-In IRQ

Event-In End of Packet

Data-In End of Packet

Event-Out End of
Packet
Data-Out End  of
Packet

obooooobooboooooobooon
oooooooooboo
gbooooooooboo
boboboobobobobobooooobooon
oood
obobobobobobobobgoobooobooon
gooooooboo

000000000 SbRAMOOOOOOOOOO
00000 SbRAMOOOOOOOOODODOO
gooooooooo
SbDRAMOOOOOOOOOOCOODOODOODOO
gboobooboooboobooogn

obOoooobodbD eventd0O0O0ooooOOnO
ooo

000000000 dataD0ODDOODOOCODO
go

Event-In DPM OOO00OO0DOODOOOO
ooooooo

Data-ln DPM OO O0O00D0O0O0O0O0DODOOO
gooood

Event-Out 0 DPMOO0OO00O00OO0ODOOOO
oo

Data-Out 0 DPMOOOOOOOOOODOOOO
O
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EpEgugn

209

Revision Date Description

010 20140 50 120 ooooo

020 20140 100 70 AbstractO BusO External Bus, Timer, UART, PIO, SPI, Responsive
LnkOOODOOO

030 20140 100 110 Responsive Link 0000000000000 0ODOOOO

040 20140 100 140 Responsive Link 0 0000000000000 OCOOOO0OO0OO0O

050 20140 100 210 Responsive Link 0 0000000000000 OCOOOOOOOOO
000000000 0ooooooooooooooooooooon
goooooboooooooooooooobbooooooono
OO00000OSDRAMOOOOOODOOOOODODOOUARTO Line
Control Register 1 0 OO

060 2016 0 100 270 ooooooooooo
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