Feiun il

LOONGSON TECHNOLOGY

LOONGSON

Z s 2K1500 S 3B EF

I A

V1.1

2026 £ 07 A

T PRI AR R4 AT

Foreet By (3% #
LOONGS N

HEREE, CIRTELBE AR

T

omgER P AR TEREG ™ LE 10000985
Loongson Industrial Park, Zhongguancun Enwvironmental Protection FPark,

Haidian District, Beijing 10095, P.R.China s [BanpmnrE 0



Feimiil

LOONGSON TECHNOLOGY

1 jE i)

(et 2K1500 ALFEZSFH MY FEEAF RS 2K1500 2248 5 F A7 2 dtiid
S RGZER) . FERIR IR SHCE . FAERR AR M A I AT VEGR
/28



Feimiil

LOONGSON TECHNOLOGY it 2K1500 A EBHF FHE
H =

H o o I

B T X

R T X1

L R . 1

Lo R R L 1

Lo O B B 2

L 2 L B T 2

I 7 2

Lo2.3 PCTe g e e 2

L 2.4 SATA B B 3

1. 2.5 USB2. 0 B8y oo 3

L. 2.6 GMAC FE M 3

L 2. T NAND FE A 3

L. 2.8 SPT A o 3

L 2.9 UART e e 4

1210 120 R .o 4

L2 Ll PN e 4

L2 12 HPET ottt e e e 4

Lo 2. 13 RTC .ottt e e e e e 4

1.2, 14 Watchdog ...t e e 5

L 2. 15 T o 5

L 2 16 CAN Lottt et e 5

L2017 GPIO o ettt e e e e e e 5

L 2. 18 I R R 5

1219 SDIO I S o 5

1. 2. 20 eMMC I RS . 5

2 G X 6

0 I = 6

2. 2 DR I 6

2. 3 PCTe T 7

2 A L0 I L 7

2.5 GMAC BT o 9

2. 6 SATA B 9

2. T USB R L 10

2. 8 SPT B L 10

2.0 T2C B L 10

2. 10 UART B0 ot e e 11

2 Ll CAN BT 12

2. 12 NAND B2 ot 12

! SRR RO ERAS

LOONgson echnologdy Lorporation Limited



Feimiil

LOONGSON TECHNOLOGY it 2K1500 A EBHF FHE
2. 13 SDT0 Bl L 13
0 R ) 01 13
0 5T 1 A 14
2. 16 PLL HE Y 0 o 14
A = 14
2 18 JTAG B Lt 15
2. 10 B G S 15
2. 20 RTC AHI B S e 15
2. 2l R AT G S 15
2. 22 AN IR R 16
e A 18
I T 1 7 18
3.2 R B 19
3.3 BRI B 19
3.4 RTC Bl Lo 21
3.5 PCle PHY BBl . o 21
3.6 USB PHY B Al . o 21
3.7 SATA PHY B Bl . 22
O T B B T AT B e 23
O R e P 23
O e L € P 23
O B I 27 /R 23
G S T R 24
4 D I B AT o 24
R - = = 24
S S s 25
4. 8 B e A B TE R o 25
4O BRI B B 26
O Ry ) s o 26
4. 11 FUSEO R B A « o et e e 28
4. 12 FUSEL R i s e e e e 28
418 B B AT O et 28
O Tl 7 2 30
4. 15 B L B TS e 33
4.16 USB OC BB B . oottt e 35
41T OTG T B . e 35
4,18 [ I B . . 36
4,19 DMA — B B B T E 2 oot 36
4,20 PLLO e B 2 AE 0 ot 37
4,21 PLLL B B 2 Ar B et 37
4,22 PLL B 2 AE B ot 38

1 b FELRE AR = =



Feimiil

LOONGSON TECHNOLOGY it 2K1500 A EBHF FHE
4. 23 FREQSCALE T B A A7y o oo e e e e 39
4.24 PCle FO B B ZF 7m0 ettt e e 39
4.25 PCle FO B B AF A7 a1 e 40
4.26 PCle FO PHY o B 48 2 i ms o ot e 41
4.27 PCle GO B B ZF A7 O ettt e 42
4.28 PCle GO B B AF A7 a1 e 43
4.29 PCIe GO PHY Bt B I a o o e 44
4.30 PCle It B 17 i) B A 2 B o 45
4. 31 PAD BB B F o oo 45
4. 32 Compensation PR B B BE « o ottt e e e e e e 46
4. 33 SATA PHY B B AT oottt e e e 47
4.34 SATA PHY B B 1 I B AF e oot e e 47
4.35 SATA PHY PLL o B o o ottt e e e e 48
4,36 USB2. 0 PHY O B B A7 8% O oottt e e e e 48
4,37 USB2. 0 PHY o B A7 88 1m0 o o oot e e e e 49
4. 38 USB. 0 e B A AT o ettt e 50
01| i 1172 . A 51
B L T X T R 52
B, 2 R X T o 52
5.3 RN I B I B . 53
5.4 10 H I 56
5.4.1 PCT BRI B A I0] . e e 56

5.4, 2 PCT BB TR 57

5.4.3 BB NE RG] . o 63

FEE Cache (SCaChe) oottt 65
T R R A T T G 67
71 R T . 67
7. B B A R R T I o 68
7.3 BB A AR O I i o 69
L0 T Lo 71
8. L B g . 73
8. 1.1 AR AR IR . 73

8. 1. 2 A I 82

8. 1.3 B R 83

8.2 NODE ARG 1/0 FH M . o 83
8. 2.1 FHBE T o) o 84
8.2.2 BB g tE T o 86

8. 3 T L/O I . o 86
8.3. 1 FHBIE T o] o 86
8.3.2 M B A AE BB U . 88

8.3.3 R 10 il A R A e 88

1 b FELRE AR = =



Feimiil

LOONGSON TECHNOLOGY it 2K1500 A EBHF FHE
O R B 90
O R - L = e 90
0. 2 I I R T Tt BT 90
9. 3 IR A R P R S T R R . 92
9.4 T . 92
10 S A 94
10. 1 7B . 94
10. 2 SPT I B A M 94
10, 3 L B T ot e 94
10. 3. 1 FBHIAFAERE (SPCR) o\ttt et e e 95
10.3. 2 IREFAERE (SPSR) « oo 95

10. 3. 3 HIE 294788 (TXFIFO/RXFIFO) ..ottt et 95

10. 3.4 AMEBZFAERS (SPER) oot e e 95
10.3.5 SEIBHIZFAEA% (SFC_ PARAM) © .ot 96
10.3. 6 il 2747 8% (SFC_SOFTCS) © vttt e e 96

10. 3. 7 W FEEEHI 247 8% (SFC_TIMING) © o vv ettt et 96
10.3.8 HIEXIHIZFAERE (CTRL) oottt e e e 97
10.3.9 HEXAAELER (OMD) oottt e 97
10.3.10 HEXEIEFHAZE 0 (BUFO) ..o e 97

10.3. 11 HEXEIEFHAZE T (BUFL) ..o i 97
10.3.12 HE XM FEEFFFERE 0 (TIMERO) ..ottt e 97
10.3.13 HEXMFFEFARS 1 (TIMERL) ..ot 98
10.3.14 HE XM FFEFERS 2 (TIMER2) ..ot e 98

10. 4 BRI 98
10. 4.1 SPT gl B e LI I o 98
10.4.2 SPT Flash U5 B e 98

10, 5 BRI R B T - oot 99
10.5.1 SPT bl e i B 99
10.5. 2 BEAE SPT Flash 3 . ..o et e e 100

10.5. 3 JRAViiA SPT Flash F1SPT E#silds ... i 100

11 Local L0 da i e 101
L1 1 PR R B A 101
11.2 Local IO I B8 TREMEIR . .. o 101
12 DR I B . e 103
1. 1 DR UAF T o 103
12.2 DDR3 SDRAM BT . . oo 103
12.3 DDR3 SDRAM B AE T . oo 103
12.4 DDR3 SDRAM B B AR T . .o 103
12, 5 B R R B T oo 114
12. 5. 1 WA 114
12.5.2 AR . 114

1 b FELRE AR = =



Feimiil

LOONGSON TECHNOLOGY it 2K1500 A EBHF FHE
12.5.3 Leveling ... e e e 116
12.5.4 Write Leveling ... e et e 116
12.5.5 Gate Leveling ... e e e e e 117
12.5.6 HREL MRS A2 ot 117
12.5. T AR BB R 118
12.5.8 EMEFRMEEAEE] . 118

12. 6 BCC TRl T . o 119

1. 7 RS . 119

13 MISCARIE LR (D2:F0) oottt e e e e e 121
13. 1 MISCRIE B A3 e B 2P /728 (MISC-D2:F0) .ottt e 121
13,2 PR B T . 121

LA UART A 123

LA, L R 123

14, 2 Pl R B I 123

LA, 3 e R 123

L4 4 B 124
14.4. 1 HHRZFAEEE (DAT) oot e e 124
14.4.2 FWAEREZFAERS (TER) Lo 125
14. 4.3 FIARRZFIER (TTR) oot e e e 125
14. 4. 4 FIFO FEHIZFAEAS (FCR) oot 125
14. 4.5 LRERIEHITERE (LCR) L.t 126
14. 4.6 MODEM #ZEHIZFAFRE (MCR) .ottt e 126
14. 4.7 REEIRS TS (LSR) oot e 127
14. 4.8 MODEM ARZSZFAERE (MSR) vttt e 128
14 4.9 J3 T s 128
14. 4. 10 B AF a A ] 129

15 CAN L 130

15. 1 Vil R B A 130

15, 2 R I 130
15.2. 1 4BHIZEAERE (CR) oot e 131
15.2.2 8208 (OMR) oottt e e 132
15. 2.3 RASZAERE (SR oottt e 132
15.2.4 HITZFAERE CIR) oo 133
15. 2.5 BRUSARIBZFAERS (ACR) ottt e 133
15.2.6 WU REATERS (AMR) ..o 133
15. 2.7 RIRGEM XA 133
15. 2.8 UM DX A2 134

15, 3 F B I 134
15.3. 1 BEERZFAERE (MOD) oottt e e 136
15.3.2 G2 ZFAERE (OMR) oottt e e 137
15.3. 3 RAZAERE (SR oot 137



Feimiil

LOONGSON TECHNOLOGY it 2K1500 A EBHF FHE
15.3.4 WTZEAERE (IR oottt e e e 138
15.3.5 FIWHEREZFAERS (TER) Lottt e e 138
15. 3. 6 Ak B Rt B TR o 138
15.3. 7 SRR IEHIZEERE (EMLR) ... 139
15.3. 8 RX HHR T ELZAERE (RKERR) o .ottt 140
15.3.9 TX BHRHEZAERE (TXERR) oottt 140
15. 3. 10 B B 140
15.3. 11 RX{EETFEFAERS (RMCR) ..o e 140

15 4 A T 141
15. 4.1 BERERZFIER 0 (BTRO) oottt e e 141
15.4.2 BERERZIER 1T (BTRL) oot 141
15. 4. 3 BHIEHIZFAERE COCR) Lot e e e 141

16 T2  F B L 142

16. 1 IR 142

16. 2 Vil R B B 142

16.3 12C FFM e M . oo 142

16.4 12C 4Bl A ae Ul 143
16. 4. 1 P 2R T 294788 (PRERLIO) © ot vt e 143
16. 4. 2 pAE RS 7 T 257 as (PRERhi) ... o 143
16. 4.3 FEHIZFAERE (CTR) oottt e e e 143
16.4. 4 RIBEBIEFIERE (TXR) Lo 144
16. 4.5 HUCEIRFERE (RXR) Lo 144
16. 4.6 A ATEHIZAEEE (CR) oottt e e 144
16. 4. 7 R ZAERE (SR oo 145
16. 4.8 ML RIEHIFAERE (SLV CTRL) oottt 145

16.5 1202 MR I 25 18] o 145

LT P A 147

L7 L IR 147

17.2 Vil R B A 147

17 3 B 147

L 4 TR . 148
1741 BRI RE 148
17.4.2 B TBE . 148
17. 4.3 DA TR . o 149

18 HPET I B . oo 150

18, 1 IR Lo 150

18. 2 VI . 150

18. 3 B 150

1O BP0 . ottt et 154

19. 1 NODE GPIO Ml . ..o e 154

19. 1. 1 B HAEREZFAERS (0X0500) .ottt e 154
\ P, _



Feimiil

LOONGSON TECHNOLOGY it 2K1500 A EBHF FHE
19. 1.2 BINHIHEZFAERE (0X0508) © vttt e 154

19. 1.3 FIWBHIZFAERE (0X0510) © vttt et e 154

19. 1.4 GPIO FRITFEMI . oo 154

19.2 M GPIO 45 . oo 155
19.2.1 Vil dbl . o 156

19, 2. 2 I B AE e o 156

20 WatCh dOg ..ot e 160
20. 1 Vi 160
20. 2 BRI 160
2L RTC .ttt e 161
8 O O 7 A 161
21, 2 VI L 161
2L, 3 AR IR 161
21.3.1 BRAEas b A0 161
21.3.2 SYS TOYWRITED . . ..ottt ettt e e e e e 161
21.3.3 SYS TOYWRITEL ..\ttt et e e e e e e 162
21.3.4 SYS TOYREADO . . .ottt ettt e e e e e e e e e 162
21.3.5 SYS TOYREADL . ..ottt ettt e e e e e e e e e 162
21.3.6 SYS TOYMATCHO/1/2 . ..ot ettt e e e 163
21.3.7 SYS RTCCTRL .« v e vttt e e e e e e e e e 163
21.3.8 SYS RTCWRITE . ..ttt ettt e e e e e e e 164
21.3.9 SYS RTCREAD . . .ottt ettt e e e e e e e 164
21.3.10 SYS RTCMATCHO/1/2 ..o e e 164

22 NAND FEHI 8 (DT1F0) oot e 165
22. 1 NAND F i B G bR 165
22.2 Vil HbE R I ) 165
22.3 NAND P A7 ot B A . . 165
22.3. 1 A 271F %% NAND_CMD (fRAg bk 0x00) . ... 165
22.3.2 JUAmFe k75 4785 ADDR C (fAEHbbE 0x04) ...l 166
22.3.3 TUHihE2F/7#E ADDR R (fWAgHbdl 0x08) ... oo 166
22.3.4 B 2R 4745 NAND TIMING (ffZthdi: 0x0C) . ...t 166
22.3.5 ID 2947 2% ID L (WABHhE 0x10) ..o oo 166
22.3.6 ID FUIRASZF 728 STATUS & ID_H (fmAgHihl 0x14) ... ... ......... 166
22.3.7 ZH B 271745 NAND PARAMETER (A% Hihik 0x18) ................ 167

22. 3.8 HAEHE (745 NAND_OP_NUM (fmfZHhhl 0x1C) ...t 167
22.3.9 WUEFA74% CS_RDY _MAP (fRABHhhl 0x20) .. ..ot 167
22.3.10 DMA %5 ¥¥E %7 17 7% DMA ADDRESS (fm#%Hidil 0x40) .. ............. 168

22.4 NAND ADDR BiB . ..ot 168
22.5 NAND-flash BEEERAEZSM . ..o e 171
22.6 NAND ECC BB . ..ot e e 171
2. T R NAND B 172
\ e, _

LOONgson echnologdy Lorporation Limited



Feimiil

LOONGSON TECHNOLOGY it 2K1500 A EBHF FHE
2 I 173
23.1 DES (D29:F1) .ottt e e 173
23. 1.1 DES THREMEIR . ..o 173

23. 1.2 DES VAl HIIE: 173

23.1.3 DES ZF 7 adiid o 173

23.2 AES (D29:F0) ..\ttt e 174
23.2.1 AES THREMEIR . . 174

23.2.2 AES I Hbk: . 175

23.2.3 ABS FFAF B IR . 175

23.3 RSA (D29:F2) ittt 177
23.3. 1 RSAVIIIHIEE: . 177

23.4 RNG (D29:F3) .ttt e 177
23.4. 1 RNG Vil Hbik: . 177

24 EMMC FEHI 28 (D28:F0) .ottt ettt 178
24, 1 TR 178
24, 2 AR 178
24, 3 DMA A B 185
24.3.1 DMA BB GEMFEIR . o 185

24. 3. 2 DMA TR T 185

24 A R B R . o 188
24.4.1 EMMC IE B S S B B RS . o 188

24. 4. 2 EMMC 0B R 188

24.4.3 DDR AT ..o 189

25 SDIO FEHIEE (D28:F L) ottt e e 190
25, L IR . 190
25, 2 AT 190
25, 3 B R T 197
25.3.1 SD Memory RHAEIAEUEIT .o 197

25.3.2 SDIO FHHgRAE VLI . o 199

25.3.3 DR B I B 200

25, 4 HE SDI0 A S 200
26 GMAC FEHI 28 (D3:F0, D3:FL1) .ottt e 201
26. 1 GMACHC B & AF8% (D3:F0, D3:FL) oot 201
26. 2 GMAC g R B T oo 201
27 OTG AEHIEE (D5 1F0) ottt et e e 204
R O 7 A 204
27, 2 I L 204
28 USBHEHIEE (DA1F0) .ottt e e 205
28, LRI . 205
28. 2 XHCT 45 B 205
28.2.1 XHCI BEB /7% (DA:FO) oo 205

\ e, _

LOONgson echnologdy Lorporation Limited



Feimiil

LOONGSON TECHNOLOGY it 2K1500 A EBHF FHE
28.2. 2 XHCT A/ o i o 206

29 SATA FEHIZE (DB:1FO) . .ttt e e 207
29.1 SATATRBE ZFAEA (DS1F0) .ottt e e 207
29. 2 SATA 45 B I oA e i 207
29.3 SATA PHY W0 IR . o 209
30 PCIe #0188 (Dev 9/A/B/C/F/10) oot e 210
R O B =y < 210
30. 2 HIHE A R Ry 211
30, 3 U A B i et 212
30.4 PCle B B TR la] o ottt 219
30, 5 AR R R T . o 220
30,6 H R 222
31 DMA FEHIEE (D30:F0) .ottt 227
311 DMA I e TR IR . 227
3L, 2 DMA B B AT m o oot 227
3L 2. 1 AR B AT o 227

31, 2. 2 B I B B A - o oo ettt 228

3L 3 DA R R 229
314 FR TR B L R ] . 230
315 DMA T o 231

) R B < e 231

315 2 R T . 231

I TS 232

! R ARG ERAT Y



Feimiil

LOONGSON TECHNOLOGY s 2K1500 e EBHFA FHEEZR
B 1- 1 s 2K1500 500 . ..ol E Ei .................................. 2
3 B Ry i e 3 1 19
Bl 3- 2 PLL G 20
KI5 1 64 BRI . 57
KI5 2 32 MR B o mIbAR a . 57
K8 1 Jeoth 2K1500 AbFE s m b rBs s B ..o 73
Kl 8- 2 Jeids 2K1500 AbFgs NODE Hrti Hiom sl oo 73
BLL0- 1 SPT s I T o e 98
BI10- 2 SPT Flash BRMEEERT . ..ot 98
BI10- 3 SPT Flash BRBHEEAT . oo e e 99
BJ10- 4 SPT Flash WAl T/O BRI o oo e 99
BIT11- 1 Local TO SRR oo e e 101
BIIL- 20 LocallO BT oottt e e e e et e e 102
Bl 12- 1 DDR3 SDRAM EAEAETIL ..o 103
Bl 12- 2 DDR3 SDRAM BHEAETIL ..o 103
B 14- 1 UART 4G o 124
BI16- 1 120 EFMIBeasM 143
3 b W3 P P 149
BI25- 1 SD Memory RAIMAIIRAERE R oo 198

X
AR ERAT Y



Feimiil

LOONGSON TECHNOLOGY it 2K1500 Ao EEBH P FMEREF

* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
*® 2-
* 2-
* 2-
*® 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-
* 2-

—_

]

©

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

R L v 6
DDR3 SDRAM 42 B B 5 o e 6
POl R B T et 7
L0 B S e 7
LIO 5 UART SRR oottt 8
LIO 5 GPTO B IR R oot 8

GMAC B T T e 9
GMACL 5 GPTO AR oot e 9
N 7 == 9

SATA 5 GPIO BT BR « oottt 10
USB B T B 5 o ettt et 10
SP T B S 10
O 7 == 10
1205 GPIO B KR o oot 11
L7 27 = 11
UART B T B I S R o et 11
CAN B B o 12
CAN 5 GPTO B IR AR o ottt 12
NAND B T 12
NAND 55 GPTO B FHE AR oot 13
NAND 5 eMMC IR < et 13
] DO 7 == 13
SDIO 5 GPIO B TR « vttt 13
O e O == 13
== PP 14
PWM 5 GPTO B IR R oot 14
L T 14
0 2 14
TG T 15
== 15
== 15
XI



Feimiil

LOONGSON TECHNOLOGY

s 2K1500 A HEBHFFMEREF

* 2-
* 2-
* 3
* 4-
* 4-
* 4
* 4-
* 4-
* 4
* 4-
* 4
* 4-
* 4
* 4
* 4-
* 4
* 4-
* 4-
* 4
* 4-
* 4-
* 4
* 4-
* 4
* 4-
* 4
* 4
* 4-
* 4
* 4-
* 4-
* 4

32
33
1
1

2

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

REMFES ..o
AMETHEER R ...
PLL AHGRCEE SR . ...
B ZEAFRE
UYL S Gk - S
B S =
PUY S i/ -
AR BRI o
TR
REPRGAZ AT IR B AR ...
AL PR EAZ AT IR BT AR ..
GHBBEERAR ...
HUThRE R EFARE .
FUSEO WM ZFAZH% oot
FUSEL MU ZFAZHS ..o
R E RO
BHMETAAR L.
SIUME BT .o
USB OC EFFMIE ..o
OTG FIHRFCE . ...
W EHHERCE ..o
DVA — S EBCE A ds ...
PLLO FLE /728 ..o
PLLI BB A A728 oo
PLL2 FRE 728 ..o
FRESCALE BB FFAF4% ... oevoent
PCle FORLE AR 0. ....oooent..
PCle FOFLEZFAFA L...oooooee...
PCIe FO PHY BCEZFAFAF ...........
PCle GOFLEZFAFH 0. ..ovvnen...
PCle GOFLEZFAFA L...oooven...
PCIe_GO PHY BCEZFAFAF ...........



Feimiil

LOONGSON TECHNOLOGY it 2K1500 B BH A FMHREF
F4- 30 PCle FO PHY Bt B 25 f7 s oottt e e 45
Fd- 31 PAD IR B B A o oot 45
T4 32 PAD IR B T o oot 46
F 4o 33 SATA PHY B B a7 oottt 47
F4- 34 SATA PHY Bt B U7 0 B F % e ettt 47
F4- 35 SATA PHY PLL B B a7 8 o ot 48
F4- 36 USB2.0 PHY FLEATAFAT 0ottt 48
F4- 37 USB2.0 PHY BB AFAFAE 15 . ot 49
F A 38 USB2. O B B A 7 o ettt et 50
5 1 S HREE RS 51
F5 2 R XIFRBEHMI . o 52
o 3 IR L 52
54 MMAP BRI IZ VTR YE ..o 53
S I s 53
F 5 6 MMAP 2R A7 LI B . oo 55
5 T —% xbar NIRES HGRHTABIMRRR ... 55
%5 8 4 xbar NIR& S HRFTABHIIM IR ..o 55
F5 9 BMRAIIFE LTI RIIEER o 57
F b 10 Typed KA B Sk L 58
F 5 11 Typel BB B S 2 o o 59
F 5 12 Typel BB K oo 61
F 5 13 Typel BB B kT o o oottt 61
F 5 14 R HIBE A 64
F 5 15 PCL BB THFER ..o 64
F6- 1 LT Cache B AT AFRRILE . oo 65
RT- 1 ACIREAZ A WA ORI A AR SO ThRE IR 67
KT 2 0 SAHBRMZA PR SBETFARIIR ... 67
RT3 1SS ZAZE TR SEETARIE . 68
KT 4 LTS P SEETERIIE 68
BT 5 A A S R 68
BT 6 A A S R 69
S R B R v = o s 71

XITI
orporati I



Feimiil

LOONGSON TECHNOLOGY it 2K1500 B BH A FMHREF

T8 2 R A 73
F 8 3 AR A . 74
S B s = 84
8 5 TOFHIAFAARRHIEE 84
8 6 R A E e I 85
R8T WIS A L 85
T8 8 A P R 86
T8 9 HE 0 P R S 86
T8 10 FE 10 P E S e A e 86
T8 11 T IO R A g 86
8 12 BAILEHZMYFE 10 PR TF A 87
8- 13 WS B B A B I 87
F 8 14 WIS AFAARAE 87
£8- 156 T EARE A R ARV 88
8 16 ARSI 88
8- 17T HHTAPEASAZIIY R 10 HWIRES A4 ... 88
8 18 B L0 A R B E s - e 88
S =L o S T e 1 91
O 2 FE IO I R BT 92
S R = e e o 93
F10- 1 SPTO EHI A HbE S L . o 94
F10- 2 SPI B A 7 H 3R 94
F10- 3 SPTAEHIZFATEE (SPCR) « oottt et 95
F10- 4 SPT ARG AT (SPSR) « ettt 95
F10- 5 SPT MU A A7 (TxFIFO/RXFIFO) © .ottt et e 95
F10- 6 SPTAMIAFAFAE (SPER) .ottt 96
F10- T SPIAMIARE . .o 96
F10- 8 SPT ZHEUIEHIZFAEAE (SFC_PARAM) .o v vttt 96
#10- 9 SPI Fif#%Mill 7 A28 (SFC_SOFTCS) . vttt 96
#10- 10 SPI B P HHI 2 AE%E (SFC_TIMING) v vttt e e 96
F10- 11 SPI Flash HE XAEHIZFAFRE o 97
F10- 12 SPI Flash H E A A i o oottt e 97

X1V



Feimiil

LOONGSON TECHNOLOGY it 2K1500 B BH A FMHREF
F10- 13 SPI Flash 5 IR R AFAE 00 ottt 97
#10- 14 SPI Flash HEMHIEFTAZA L. 97
F10- 15 SPI Flash HE LB F 1788 00ttt 97
F 10- 16 SPI Flash HE M FEFFE L. oo 98
F 10- 17 SPI Flash HE XN FEHFFER 2. .o 98
F11- 1 Local T0 HUBEZTAIAIHL - oo 101
F o122 1 WAARHIBHATISHBIR . 104
F12- 2 AEEHIRE ARSI IR 119
13- 1 MISCRIE B &I PCT FLE HF A7 (MISC-D2:F0) ..................... 121
F 13- 2 MISCARGEBERHMEEFEE ..o 122
F14- 1 UART 2B RG . ..o 123
T 14 2 UART B B r s 124
14 3 UART H B A AT oo 125
T 14 4 UART H R R A I o 125
F14- 5 UART I HITHAER .o 125
F14- 6 UART [ FIRO F M B0 oot 126
T 14 T UART R B Ar a8 126
F14- 8 UART [ MODEM 42 2 A7 2% « e ettt 127
T 14 9 UART R R A A o 127
F 14- 10 UART I MODEM IR A B A7 8 oot 128
F14- 11 UART 000738 L e 128
F14- 12 UART S o 2 o et 128
F14- 13 UART A7 a8 B e ettt 129
F15- 1 CAN WEBFFAASWEHEEAAIEG . ..o 130
F15- 2 CANHRHIB AR R A8 M oo 130
F 15- 3 CAN IS RAER T rdemlar A ashs a0 132
#*15- 4 CANHEMIESPRAER Far o fradts o 132
#15- 5 CAN#&HIZ AR FIREFAAE 132
#*15- 6 CAN R @b fER A WA ig ol 133
R R N A L 133
15 8 CAN B I R AT AE o et 133
K 15- 9 CANHEHI @A R T AR P IXRg . .o 134

XV
orporati I



Feimiil

LOONGSON TECHNOLOGY

s 2K1500 A HEBHFFMEREF

# 15
* 15-
# 15-
* 15-
% 15-
# 15
% 15-

% 15-
# 15
* 15-
# 15
% 15-
# 15-
# 15
£ 17-
17
% 19-
% 19-
# 19
% 19-

* 19
* 19
* 19
£ 26-
* 28
£ 29-
% 30-
# 30-

10
11
12
13
14
15
16
17
18
19
20
21
22
23
1

PRERLCT CAN Ffi] 25 (1 stk 1) 2%
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1 8k

gt 2K1500 4b 2 2% (R e s 2K1500) =20 [n) T TSR . AR R 2 /> LA264
WeERER %, R LoongArch 84 R4t AL , fmi £ 1. 2GHz, 64 {7 DDR3 #5435, I
RPN RS 10 $200 .

vt 2K1500 3 ZRFAE QN T

B 64 R RUR S b & LA264 Ab3H 35 4%

A AR RRIL L 2MB 2] Cache

Fr N B 64 £i7 800MHz [¥) DDR3 #5 1l #% (SCHF 32 A=A 1) ECC)

1A~ x4 PCle 3.0 #:11, WHF5A 4 ML PCle x1 11, X RC B
1> x4 PCle 3.0 421, AJ#frJy 2 MPIAL PCTe x1 #&H, WI{EJy RC 8L EP
1 A~ 4 i#8iE DMA

FNEER 1 AN SATA3. 0 #:11

FrNAERL 5 AN USB2. 0 211, Hirh 1 ANy 016G

A AR 2 A RGMIT FIEM$E 0

Fi A 4E B RTC/HPET itk

SRR 3 AN 4T fE UART #2 M

Jr B 1 A~ NAND 42 il 2%

Fr AR 6 AN CAN 4% 4%, £F4 CAN2. 0A/B i

FrPIEERR 6 4 PWM 1 2%

FEER 1A SDIO # il #8, F%F SD Memory 4.0/MMC/SDIO 4.0 il
FTNEER 1 AN eMMC #5453 eMMC 5. 1 il

Fr ISR 4 A SPT #ifil %, b 2 AN 3CHF QSPI

JTEERR 4 S 120 5 HH 3%

JTEERR 1A LTO #54h 2%

%% 96 A GPI0 1

AR 1 AR A RS

K HH FCBGAG608 2%, F3& I 27mm x 27mm

L1/ REHIHEE

gt 2K1500 ZE MU 1- 1 Fione — /A XIFRER AN BESAZ . A~ — 2 Cache

PLF 10 T M4 (Cache T A EEAE) o RAT X REEL A 2 Cache. WAL DL S
BHAEEL (SPI B L10) o 10 ¥ KB IbMr4if, Jedf & 2 4 PCle F1 DMA Aibk, i@

1
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i G X 280 12— A8 O R,
NAND. SDIO,

?@ ;o

DAY /D Ab BE 2% 07 7] 4E IR . B M ELHE GMAC. SATA. USB.

eMMC. fInfigas DL Je MISC sk, it R by M 2 S5 AL MR Al IE

FO GO

PCIE '

PCIE ’

DMA

v

_v

NB network

XIZXIPR e

A

I y

X228 X FH2R SB network
y \ 4 ; t ¢ ¢ ¢
MC ‘SPI’ LIO NAND %ﬁf I MISC

B 1- 1 B4 2K1500 544 &

lh‘)él‘jzg]jj ﬁlﬁ
1.2.1 Mb3ERA%
® 1A264
® U LoongArch 54 R4 (B4
®  32KB #diE Cache 1 32KB [1454 Cache
® OB JEE 4 Cache
o Eid HIEWMULEY 1/0 DMA Vi) Cache —
1.2.2 WAFHEN
®  DDR3 #%iil &%, #xm LIESR 800MHz
®  ICHF 32 [N 1 ECC
o  HTE N 64/32/16 fitHt
o FFmAiAE

1.2.3 PCle $11

He%¥ PCTe 3.0
XUMOT X4 50, BSCHF X4/X2/X1 e B0 & R

HAr— X4 0r IR E A 44 XL O, X BN X i R N PCle 2.0
MR, U RC
Horp—PR X4 B AT AR B A 2 A4S X1 8200, 2X1 B R S B s id % PCTe 2. 0
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WZ, RC B EP Bz

1.2.4 SATA i 52

1 /> SATA 3
CHF SATA 1. 5Gbps. SATA2 4L 3Gbps Al SATA3 41X 6Gbps 1L 4
FER AT ATA 2.6, AHCI 1.1 F1AHCI 1.3.1 #3E

1.2.5 USB2. 0 stk 5e

5 AN ST USB2. 0 f) HOST ¥ 11
FHorro 110 [ 2 A 016 AR
F%% USBL. 1 F1 USB2. 0

PN BB AE A XHCT 421 2%

1.2.6 GMAC 5tk 58

P 10/100/1000Mbps [ 3& M. LA K W MAC

WU R e 4% TEEE 802. 3

XA PHY SEB RGMIT #£:H1

T/ AW T H &

Timestamp LJfE

XL, SCRPRER RN 5 R (CSMA/CD) #pX

SCHF CRC BB S 1K B A AR B S RS, SCRFHT BT 2R 5 M BR

1. 2.7 NAND 5t 58

B RS FFHLUF 16GB NAND Flash
BORKRF A A ik

S HF SLC A MLC

HF 512/2K/4K/8K T

1.2.8 SPT #4498

XL M

AR AR AL ] G B2 10 55 4T A
B &S

SCHFE] A AR TR
SRR E)

SRR JESEIE . PROE L. XK /0 5% SPT Flash B

Forpr 2 ANSCHF QSPT

«
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1.2.9 UART

1.2.10 12C

1.2.11 PWM

3 M4 Thie UART FI3a4% TXD, RXD, CTS, RTS, DSR, DTR,DCD, RI

% 12 > UART 1

TE 277 25 5T RE b2 NS16550A
P A T S 0 Bl eI/ R i
A g A P s =X

16 17 1] G A B i1 B 28
SRR o
AP 2 Pk R 4

Mk

He4 SMBUS (100Kbps)

5 PHILIPS 12C bR FEZE
JEAT WIa) [F] 25 3 47 HML
BSR4, Ho 1202 RN
BB 2 R A I 2R

VAR [P A 3 T G

R AP AR TR /45 1k / R SR A
BN S LR IR RS AT BRI
SCRAR IR PR R

SCHE T AL SRR 10 7 -4k
SCRFIT p AT A S APIRAS

6 % 32 AL A] A E PWM & I %
SCRRE R AR D fE
SRR AR DI RE
SCRRBTAE X A AR A2 )

1. 2. 12 HPET

1. 2. 13 RTC

64 7 it%ies
CHE 1N S
SCHE 2 AN A R b

AP 3 AT T
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1. 2. 14 Watchdog
® 32 LURRTHEES MR B A7 A%

1. 2. 15 Hrifriz &

®  SURFERMFBLE MW

LIS & S SRS BUbEY 3

®  SURFPMTBRMC S A

® SRR A
1.2.16 CAN

® 754 CAN2.0A/B #i3a
® 6% CAN B[
® I HEHRINT

1.2.17 GPIO

12 AN GPTO 5]

HRGUN S AL AR, A &A% 1
i N\ HH BT Dl g

TR R R AL T B E

1. 2. 18 JNfii 2kt
®  ABS. DES Ei:¥#:
®  RSA Bk

1.2.19 SDIO F5sthi] 98
® 1 RJS7 SDIO f5:4ki o
() He25 SD Memory 4. 0/MMC/SDIO 4.0 #piX

1.2.20 eMMC F5sth) 48
® 1 AT eMMC 5 B
® 7 eMMC 5.1 HiX
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2 5| e X

g5 2K1500 f 5 BIEEAT 7 OREINDIRER . X THREHRRM G, fFENHEHA L
(KIZhREZ Ah o RIS £E T 7 45 AR F ThRE A ik

2.1 45%E
AR FEX S 2K1500 5] R BAE H DL R 2958

o F5H
55 A AR AT R AZ AN B AR IR D RE N JEU . R U5 5 L n/N S5, mf RS
FANH n/No
o M

5T IR R MU RS, R 2- 1

£ 2- 155 RMRE

1 ik
A 1
DIFF 1/0 XA ZE 5y
DIFF IN s
DIFF OUT Py N
I A
1/0 R[]
0 K
o T th
P HLR
G Hh
2.2 DDR3 #0
7 2- 2 DDR3 SDRAM ¥l 2%z [1{5 5
{5 5 4K K .
DDR_DQ[63:0] 1/0 DDR3 SDRAM Hiiit #2615 5

DDR_DQSp[7:0]

DIFF 1/0 DDR3 SDRAM #i# %k i
DDR DQSn[7:0]

DDR_DQM[7:0] 0 DDR3 SDRAM %32 5t iz
DDR_A[15:0] 0 DDR3 SDRAM ik i 28 (% 5
DDR_BA[2:0] 0 DDR3 SDRAM i# %8 BANK Hihik{5 5
DDR_WEn 0 DDR3 SDRAM Effifigfs 5
DDR_CASn 0 DDR3 SDRAM %l thtik ik #2155
DDR_RASh 0 DDR3 SDRAM f7Hhbilik %15 5
DDR_CSn[1:0] 0 DDR3 SDRAM JitfZ 5

6
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DDR CKE[1:0] 0 DDR3 SDRAM H}ohffifig(s S
DDR CKp[1:0] [7:6] . .
DIFF OUT DDR3 SDRAM Z=4yisfehéi s 5
DDR CKn[1:0] [7:6]
DDR_ODT[1:0] 0 DDR3 SDRAM ODT {Z%
DDR_RESETn 0 DDR3 SDRAM E A izHil(E 5
A S, it 2400hm/ 1% H BH%E 25 #h (PCB
DDR_REXT 1/0 _
YD)
2.3 PCIle #:0

* 2 3 PCle MLkfE5
{55 it Eipy
PCTe0 REFCLKIN P

DIFF 1IN RGN BN
PCIe0 REFCLKIN N
PCIel REFCLKIN P

DIFF 1IN PClel PHY ZHF4himA
PCIel REFCLKIN N
PCIe REFCLKOUT P[5:0]

DIFF OUT PCle W] £l H
PCIe REFCLKOUT N[5:0]

PCIel #MiZ:=% M H, DIE 930 O o e ab B,
PClel REFRES A
PCB ] &%

PCIe[1:0] TXP[3:0] o

DIFF OUT PCle Z4 Bt H
PCIe[1:0] TXN[3:0]
PCIe[1:0] RXP[3:0] e

DIFF 1IN PCle Z4- BN
PCIe[1:0] RXN[3:0]
PCIe[1:0] RSTN 0 PCle 1L

PCTel RSTN #1115 GP1043 HEH KX R,

2.4 LI0O O

Fo 4 LI0EOES
55 4 it (EREELRA
LT0_RDn 0 LIORDn %t
LIO_WRn 0 LIOWRn %y 4
LIO_DEN 0 LTO %3 i g
LI0 DIR 0 LIO Jymiddhl, o fAFks:, 1A%

5
LIO_ADLOCK 0 LIO Mt/ H¥s 155
LT0 AD[15:0] | T/0 LIO X AD 55
L10_A[6:0] 0 L10 HubEAR AL
LIO_CSn 0 LIO Jiikfs s
LIO_RDY I LIO Hd v I f
7

RSP A R ERAE

Loongson Technology Corporation Limited
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LI0 #1105 UART LA K GPTO HFE KR, Wik 2- 5L10 5 UART B R & MFE 2- 6 LIO
5 GPI0 EH X AFin. EHAMEIESE R 4- 16 51 HE R E F47 5.

#2- 5 LI0 5 UART EHX A

(CReE2Y S B4R SRR SSRGS

LI0_DEN UART1_TXD 0 £ U ECHE i

LIO DIR UART1 RXD 1 EANEEITL PN

L.IO_ADLOCK UART1_RTS 0 5O HE AR A K
L.IO_ADOO UART1_DTR 0 £ IR 40 58 K

LI0 ADO1 UART1 RI I A1 MODEM £R1 BIHR &5 5
LI0 ADO2 UART1 CTS I WS B ot 26
LI0_ADO3 UART1_DSR I WU 5E R

LIO ADO4 UARTL DCD I A1 MODEM £R 3 2 15 5
LI0 ADO5 UART2 TXD 0 B HcE S

LI0O_AD06 UART2_RXD I ENNEE T TP

LI0_ADO7 UART2_RTS 0 R R A i oKk

IO _ADOS UART2_DTR 0 5 AR T8 K

LI0_ADO9 UART2_RI I AN MODEM #R I 2| PR 15 5
LI0 AD11 UART2 CTS I BB 4

LI0 AD12 UART2 DSR I BEE WU TE AL

LIO AD13 UART2 DCD I A1 MODEM £R 3 2 15 5

#2- 6 LI0 5 GPI0 EHXA

(CReE2Y S DR S SRR SSRGS

LI0_AO NODE_GP1021 10 WA 21
LI0 Al NODE GPI022 | I0 B AN 22
LI0 A2 NODE GP1023 | 10 AN 23
LI0 A3 NODE_GP1024 | 10 W\ 24
LI0 A4 NODE_GP1025 | 10 WA AR 25
LI0 A5 NODE GP1026 | 10 T A N 26
LIO A6 NODE_GP1027 10 WA A 27
L.IO_ADOO NODE_GPI003 10 WA AR 03
LI0 ADO1 NODE GP1004 10 T AN 04
LI0_ADO2 NODE_GP1005 10 piil RN i T
IO _ADO3 NODE_GP1006 10 WA A 06
LI0O_ADO4 NODE_GPI007 | 10 WA 07
LIO_ADO5 NODE_GPI008 10 WA AR 08
LI0 ADO6 NODE_GPI009 | 10 WA 09
LI0 ADO7 NODE GPI1010 10 WA N 10
IO _ADOS NODE_GPI011 10 WA 11
LI0 ADO9 NODE GPI012 10 WA N 12
LI0_AD10 NODE_GPI018 10 WA AR 18
LI0 _ADI11 NODE_GPI013 10 WA AR 13

8
R R RRAE

Loongson Technology Corporation Limited
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LI0 AD12 NODE GP1014 10 WA N 14
LI0_AD13 NODE_GPI015 | 10 AN 15
LI0 AD14 NODE_GPI019 | 10 i A NG 19
LI0 AD15 NODE GP1020 10 T A N 20
LI0_ADLOCK NODE_GPI1002 | 10 i I N gt 02
LI0 CSN NODE GPI028 | 10 I8 N 28
LI0_DEN NODE_GPI000 | IO 1 H ¥ N 00
LI0 DIR NODE GPI001 10 A NHIH 01
LI0 RDY NODE GPI029 | I0 8 A N 29
LIO WRN NODE GPI016 10 BAM AR 16
LIO RDN NODE GPIO17 10 AWM NGRS 17

2.5 GMAC #10

F 2 TGMAC 55
(EREEZ Bt ik
GMAC[1:0]_TXCK 0 RGMIT J 1% i
GMAC[1:0]_TCTL 0 ROGMIT Jikdi il
GMAC[1:0] _TXD[3:0] 0 RGMIT ik %dE
GMAC[1:0]_RXCK I RGMLT FEHS et
GMAC[1:0] _RCTL I RGMIT B2tz
GMAC[1:0] RXD[3:0] I RGMIT Hzll o
GMAC[1:0]_MDCK 0 SMA 42 1 b
GMAC[1:0]_MDTO oD SMA H2 0 H4E

GMACI #H15 GPIO HFEH KRR, WRERAR. EHREIESHER 4 16 5| HEHKLE

AR
# 2- 8 GMAC1 5 GPTO <A
(EREEAS NS SRR SHE SR
GMAC1_TXCK - - -
GMAC1_TCTL GP1013 1/0 JEAF AR 13
GMAC1_TXD[3:0] GP1O[12:9] | 1/0 I8 F S N 12-9
GMAC1_RXCK - - -
GMAC1_RCTL GP108 1/0 JEAFARTE 8
GMAC1_RXD[3:0] GPTO[7:4] 1/0 W N -4
GMAC1_MDCK - - -
GMAC1_MDIO - - -
2.6 SATA 0O
F 2 9 SATA ELfES
1558 et i

SATA_REFCLKIN_P

Z5) 25MHz Z5 I B A (P A5 4 4y I )

9

RSP A R ERAE

Loongson Technology Corporation Limited
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SATA_REFCLKIN N
SATA_TXP
SATA_TXN
SATA_RXP
SATA_RXN
SATA_LEDN oD SATA TAERE, RFnHBIE L5

DIFF OUT SATA %43 Bty

DIFF 1IN SATA Z 5 B i

SATA 2 11) SATA_LEDN 5 GPI0 HEHK R, W FRFiR. EHEEESE K 4- 16 5]

J A P iC B % 178
#2- 10 SATA 5 GPI0O HEHX &

558 SHA B SHE SR
SATA_LEDN GPI1014 1/0 AN 14
2.7 USB ¥
F 2 11 USBELOGES
155 4 KA ik
USB2_REFRES A 22|
USB2_DP[4:0] 1/0 USB D+
USB2_DM[4:0] 1/0 USB D-
USB2 0C[3:1] I USB iyt il A\, FIERZE S A
USB2_0C0 0 0TG DRVVBUS %t
USB2_1D I OTG ID A\
USB2 VBUS A 0TG VBUS #i A\
2.8 SPI #0O
F 2 12 SPI ELfES
1558 KR i)
SPI[3:0]_SCK 0 SPT Byt
SPT[3:0] CSn0 0 SPI Jy¥% 0
SPI[3:0]_CSnl 0 SPI ik 1
SPI0/3_CSn2/WPN 0 SPI Fik 2/'5 94
SP10/3_CSn3/HOLDN 0 SPT Jvik 3/Huhk AR EFf A Far
SPT[3:0]_SDO 0 SPT ¥4
SPT[3:0]_SDI I SPT ¥4\
2.9 12 0O
Fo 13 120 EOES
1558 KR i
12C0_SCL 0 12C0 i 4h
12C0_SDA oD 12C0 %
10

e BhERAE Y

Loongson Technology Corporation Limited
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12C1_SCL 0 12C1 W4
12C1_SDA oD 12C1 %4l
12C2 SCL 0 12C2 i 4h
12C2 SDA 0D 1202 s
12C3_SCL 0 12C3 i
12C3_SDA oD 12C3 %4l

12 5GPI0O HEH, EHKRANTR. EHREIESHERK 4 16 5| HE HECE %47

Ao
#2- 14 12C 5 GPI0 HHKR R

558 SHA B SHE SR

12C0_SCL GP1016 1/0 AN 16
12C0_SDA GP1017 1/0 A 17
12C1_SCL GP1018 1/0 IR 18
12C1_SDA GP1019 1/0 N 19
12€2_SCL GP1027 1/0 JE N 27
12C2_SDA GP1028 1/0 I8 F A\ 28
12C3_SCL GP1029 1/0 I8 F N 29
12C3_SDA GPI1030 1/0 I % N 30

2.10 UART 0
2% 2- 15 UART £101=

155 4K KA ik

UART[2:0] TXD 0 O
UART[2:0]_RXD I ERRE G/ PN

UART[2:0] RTS 0 H B A s oK
UART[2:0]_DTR 0 5T TE R
UART[2:0]_RI I AMES MODEM #R I B2 15 5
UART[2:0]_CTS I WREZ IR
UART[2:0]_DSR I WA URA 5 AL

UART[2:0] DCD I A1 MODEM £/ B 5% 15 =

2K1500 A 3 MBS 4 DyREH: [, UARTO A BAiZ#+% NODE 5 Bi#r, UART1 A1 UART2 A
MG, AT Do R AR Y S5 LI0 S, B o B B T DL T AETE 2x4 i 4x2
B, F AR B IR RO R IR . e 51 IS A UART A S G R N 3R
PR

# 2 16 UNRT ZEOE XA

1x8 2x4 4x2
TXDO (0) TXDO (0) TXDO (0)
RTS0 (0) RTSO0 (0) TXD5 (0)
11
SRR R RiR AT

Loongson Technology Corporation Limited
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DTRO (0) TXD3 (0) TXD3 (0)
RXDO (1) RXDO (1) RXDO (1)
CTSO (1) CTSO (1) RXD5 (1)
DSRO (I) RXD3 (1) RXD3 (1)
DCDO (T) CTS3(1) RXD4 (1)
RIO0 (1) RTS3 (0) TXD4 (0)

2.11 CAN #0M
*2- 17 CANBEOES

554/ KM Ejiipa

CANO_RX I CAN 3B 0 Hdfi 2k
CANO_TX 0 CAN 838 0 %dfs K i%
CAN1_RX I CAN JEIH 1 Bk
CAN1_TX 0 CAN JEIH 1 ¥ K%
CAN2_RX I CAN 338 2 il 2k
CAN2_TX 0 CAN JBIE 2 ¥ & i%
CAN3_RX I CAN 8 3 il 2k
CAN3_TX 0 CAN i#3H 3 Hdls ki
CAN4_RX I CAN JEIH 4 B
CAN4_TX 0 CAN JHIH 4 ¥ K i%
CAN5_RX I CAN 3B 5 dfi 2k
CAN5_TX 0 CAN J1H 5 ¥ & i%

CANB:O 5 GPIOEEH, WTFRIIR.ZEHEEIESHELK 4 16 5| HEHEE 578

# 2- 18 CAN 55 GPIO K&

[EREEZS BHAK BHEA SHME S #iR
CANO_TX GP1032 1/0 I8 H N 32
CANO_RX GPT033 1/0 WA N 33
CANIL TX GP1034 1/0 JE SN 34
CANI1_RX GP1035 1/0 I8 H ¥ N\t 35
2.12 NAND 0
F2- 19 NAND B {55

1558 KR i

NAND_CEn[3:0] 0 NAND Fr i 3-0

NAND_CLE 0 NAND iy &8 47

NAND_ALE I NAND b tik48 77

NAND_WRn 0 NAND 5155

NAND_RDn 1 NAND 455

NAND_RDYn[3:0] 1 NAND #E % {751\ 3-0

12

R A B EIRAT

Loongson Technology Corporation Limited
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| NAND_D[7:0) | 10 | NAND i /L /St
NAND 55 GPTIO #l eMMC FEH, BEHKRANTE. BHREIES %R 4 1410
1E4% 0o
# 2- 20 NAND 5 GPIO EH X R
55 %M NS SRR HHAMES#IR
NAND_CEn[3:0] GPIO[47:44] | 1/0 S 47-44
NAND_CLE GP1048 1/0 WA N 48
NAND_ALE GP1049 1/0 I8 F N 49
NAND_WRn GPI050 1/0 I8 F A\ far 50
NAND_RDn GP1051 1/0 WA B 51
NAND_RDYn[3:0] GPI0[55:52] | 1/0 I A N\t 55-52
NAND D[7:0] GPI0[63:56] | 1/0 JE % N5 63-56
# 2- 21 NAND 5 eMMC E X R
EREEA S S N Bt SHAE SRR
NAND_RDYn1 EMMC_CMD 1/0 XA i A5 T
NAND RDYn2 EMMC_CLK 0 B0 {5 =
NAND_RDYn3 EMMC_DS I Bk ia s s
NAND D[7:0] EMMC D[7:0] | 1/0 XS 5

2.13 SDIO 0O
*£2- 22 SDIO B:{E5

1558 KA Elipa

SDIO_CLK 0 SDTO Hsf &4
SDIO_CMD 1/0 SDIO iy A% N ¥ Hh
SDIO DATA[3:0] 1/0 SDIO ¥iRf5 S

SDI0 5 GPIO HEEH, EHXANL TR EHREES SR 4 16 5| WEHEE FF4%
#2- 23 SDIO 5 GPI0O HEHIL AR

558 SHAR B SHE SR
SDIO_CLK GPI041 1/0 AN 41
SDIO_CMD GP1040 1/0 I8 g 40
SDIO DATA[3:0] GPI0[39:36] | 1/0 I A N\t 39-36

2.14 GPIO

TRMUIIHE LR 12 4 GPT0 5155, HAh GPIO ARG S, AISHIHAbE 5
o BUAEOL TP 5 GPT0 B RIS DY GPTO Zhfie (GMACL BR4h) » HACARINIRE .

*£2- 24 GPIO 5%
13

Loongson Technology C
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155 4 e ik

GP1000 1/0 I P N
GP1001 1/0 I P N H
GP1002 1/0 18 F 4 N\ A e
GP1003 1/0 I8 A\ i e
GPI015 1/0 I P N H
GP1024 1/0 I P N H
GP1025 1/0 18 H o N\ e
GP1026 1/0 18 F o N\ i e
GP1031 1/0 I P N H
GP1042 1/0 I P N H
NODE_GP1030 1/0 18 H 0 N\ A e
NODE_GP1031 1/0 I8 i

2.15 PWM
* 2 25 PIM{ES
{554 eS| ik
PWM[5:0] 0 PWM %

PW 5 GPTO A EH, ERHERW T

#2- 26 PW 5 GPI0 EHR A

155 2 g H A SR S HME S b
PWM[3:0] GPI0[23:20] | I/0 3 fan N 23-20

2.16 PLL HBByE#EO

% 2- 27 PLL HHJEH:

(ERES Byt ik
PLL_NODE_VDD P NODE PLL HHLIE
PLL SATA VDD P SATA PLL HiJg
PLL_DDR_VDD P DDR PLL F i
PLL_NODE_VSS P NODE PLL 3th
PLL_SATA VSS p SATA PLL ith
PLL_DDR_VSS P DDR PLL #i
2.17 WD
*2- 28 kB0

1558 KA i

A2 1) (ACPT FA % 45)
ACPI_DOTESTn I 0: Ml

1: ThRemi=t

14
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2.18 JTAG 0O
%2 29 JTAG Bl

155 4 KA ik

JTAG_SEL I JTAG #%#% (1. JTAG; 0: CPU_JTAG)
JTAG_TCK I JTAG R #h

JTAG TDI I JTAG EdRH N

JTAG_TMS I JTAG i3t

JTAG_TRST I JTAG &AL

JTAG_TDO 0 JTAG Hidftan

2.19 W55

*®2- 30 WAEMES

{55 4 it Eiipy
SYS SYSCLK I 100MHz 2% I b

TARET BN, THEEAR X T AR Fon Ji0K 1% 51 BT
SYS TESTCLK T

HI % GND

2.20 RTC HREH
*2- 31 ES

155 2 Fx Yt ik
RTC XI 1/0 32. T68KHz A% A1
RTC X0 1/0 32. T68KHz & Ay 22 11

Fe EREHEES ERE———#Eid 200K & 100K HHE, HHiEEL 8 071, 1V, W
FRTTI

2.21 RGHFXES
F2- 32 RGHKETS

155 4K HAY ik
PLL B B N i ¢
SYS_CLKMODE I 0: SYS_SYSCLK
1: PCIEO REFCLKIN N/P
PLL B B0 C E i
00={K AR 2\
CHIP_CONFIG[1:0] I 01=ra it =

10=2 45 2 (DFT)
11=bypass &=,
AR
00=L10

01=SPI (DFT)
10=SD10

CHIP CONFIG[3:2] I

15
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11=NAND
NAND 7 i 4%
00=512Mb (page 512B)
CHIP CONFIG[5:4] 1 01=1Gb (page 2KB)

10=16Gb (page 4KB)
11=128Gb (page SKB)
PHY N385 I ah ik B N

CHIP_CONFIG6 I 0: SYS SYSCLK

1: PCIEO_REFCLKIN N/P
CHIP CONFIG7 I DhAN 0

PClel BLAIEFEHIA
CHIP_CONFIG8 I 0: EP mode

1: RC mode

NAND ECC ThREAHRERIA,
CHIP_CONFIG9 I I=enable

0=disable (DFT)
ACPI_SYSRSTn I RGEN, KGR

2.22 SMETHEEE AR
B Z IR T RE R H R R N R FTR:
*2- 33HNKTIEEE R

TIRE 0 T 1 TiRe 2 TiRe 3 TiRE 4 TIRe 5
DDR3
PClex4 4%PClex1
PClex4 GPTO(1) 2#%PClex1
SATA GPIO(1)
USB
GMACO
GMAC1 GPT10(10)
Local Bus GP10(30) UART1-2
NAND GPT0(20) | EMMC
SP10-3
RTC
12C0-3 GPT0(8)
CANO GPI0(2)
CAN1 GPI0(2)
CAN2-5
UARTO (4) UARTO (2)
UARTO(®) UART5 (2)
UART3 (&) UART3 (2)
UART4 (2)
16
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UART1 (2)
UART1 (4)
UART8 (2)
UART1 (8)
UART6 (2)
UART6 (4)
UART7 (2)
UART2 (2)
UART2 (4)
UART11(2)
UART2 (8)
UART9 (2)
UARTO (4)
UART10(2)
JTAG
JTAG (LA264) JTAG
(LA132)
GPI0(12)
PWMO-1 GPI0(2)
PWM2-3 GPI0(2)
PWM4-5
SDI0 GP10(6)
17
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3 B ER &5

3.1 S EEM
pots 2K1500 FH—4 100MHz HLui i Bhak % — > 100MHz 22 L Bp Ve N S5 1 Bl 363

A 3AMSLH)PLL, JerhdEAS PLL B 2 W LASR M 3 2000 EAH BEARISUK I Shdan il . 1X 34> PLL
(¥ & 23 N -

v’ —/NMPLL Al T 7% node I eMMC Bf %1, node B8P 225 % H 40 4iifit CPU . — 2

Cache. — X XIFHK. 10 FMLE. IR BIELL K LA132 {HH];

v’ =/ PLL P4 GMAC 4% @8 . SATA L J USB Hi 4

v\ —/NPLL =4 DDR W4

B 7 R PLL 24k, T SATA. PCle. USBIiXJLANRM PHY [ O£ fh ki,
AN S B I Bh kAT 7 2 H N B R T, %S E I pe] LUl CHIP_CONFIG6 7£
RGL7E 5y MR 225 ] B AT 1B 3%

A —AS MISC B4, BB 100MHz 225 B i 7 4575 21

O PSS I 3- 1 poR,

18
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100MHz% 5y
100MHz .5 I
\ 4
» MUX
) 4
MUL—‘ S2D
BUF
125MHz BUF
m BUF _>; 100MHz %43
300MHz -freqscale -USB2 BUF (6T
» BUF —>
F»{ PLLO > RUF
w| PCIE0
1 pay
»{ PLLI
ey oo
»| PCEl | g 100MHz % 43
_l:: scache > PHY I
I:: freqscale L1/L2 xbar
> PLL2 1.2GHz fregscale —» CORE0
fregscale 3 COREL
|—200MHz freqscale —»  IOxbar
fregscale P HfRE
fregscale P LAI32
3 USB2
a PHY
\ 4
G
Ia SATA3 "
2| 8PP Ty (€ =5
25MHz)

SOMHz
—P{ DIV2 ‘—b{ MISC ‘

SPI0-3/

F» Lo/
NAND

» Stable
counter

K 3- 1S e s R

3.2 RASHI P

SR W ARG SHER B EWMIER A, — PR i N8 SYS_SYSCLK, Y —7F
FEIRPEZE 43 H NI B PCIeO _REFCLKIN _P/N, i&#/5 5~ SYS_CLKMODE. Joie®Mkfh /7, w44
PRAE RS H W B 4% N 100MHZ

3.3 AHRMILEETBF

AR S T 3 A PLL, 3% 34 PLL BLRG S HINEE M, T8 H Py
B2 T I AN B B PLL 52 W] AR AL 3 ANEF B
X 34~ PLL I FH & 530 9«

—AN PLL A T 724 node 1 eMMC B %, node W8Pt & B 43404tk CPU #%. — % Cache.
19
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— AR XTFR 10 FMLE . ISR DL LA132 ff F;
—> PLL P24 GMAC #5411 2% . SATA DL R USB FRS &4
—> PLL /*#4= DDR I 4t
PLL (&5l 3- 2 Fiw,
IR HH O
B OR[>
L =+ div_out0
refclk A i 1
PN Er FE A AR R Wi oneeEl p———
T T L + div_outl
<+ div_ref B b A 2

B L B e R T R S R

3- 2PLL &5fE

L — div_out2

clock out = refclk / div ref * loopc / divoutN;

H, FELEMADHEKEL (refclk / div_ref) 7£20 ~ 40MHz RYTEFEI A, %
SRR AT A% (refelk / div ref * loopc) 7E 1.8GHz ~ 4. 8GHz IV P .

PLLAHSGIMC B X Ui B 26 3- 1. IXUEfic Bidid PLLO-2 BLE /74 (B, 4. 21-4. 23 &

W) AT
#*3- 1 PLLMHRIEF S UMR
B9 hr % 77 el Wi
pll_div_out0 R/W PLL % B 4 0 43 S 4
pll_div_outl 7 R/W PLL By 8 1 40355
pll_div_out2 7 R/W PLL % i 4 2 43 S8
pll loopc 9 R/W PLL & 473
pll_div ref 7 R/W PLL % N3 S5
pll locked 1 RO PLL 43¢
sel pll out0d 1 R/W I PLL iy tH B 0
sel pll outl 1 R/W 4% PLL %y th ik 1
sel pll_out2 1 R/W I HE PLL iy B 2
set pll param 1 R/W WHE PLL it B S5
pll bypass 1 R/W PLL N #B bypass
pll pd 1 R/W PLL powerdown
20
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24 CHIP_CONFIG[1:0]>4 10b B 7= vl @ ik # 4k B8 2 PLL % AR . XFECE R, &

Fir ) B BRAA I Bl SR 228 i oA, 5 ZEAE 8 Sl A ek a8 i Bt AT B AL

LB DO B B I R AR

1. ¥ sel pll outx&E N O;

K pll_pd [F5BEN 15

¥ set pll param WE N O,

% H pll div ref/pll loopc/pll div out*HI{H;

¥ set pll param BN 1;

¥ pll pd E5EENO;

45 PLL B {55 pl1_locked 42K 1;

WHE sel pll outxHy 1.

MR INECR 2% 3 S B (1AL B, BRI 0 A R OB A A BT AN ]
L/ NEORER 73 R AERERT, IR BRI R BN -

DIV_LOOPC = 4#*loopc

MINECIR RS 3 BT BE T, IR EE A3 R ECN -

DIV _LOOPC = 4% (loopc+frac input/(2716)+! (dither disable[l])
55 n B I R R A R

f outn = fref/ref div#DIV LOOPC/ (2*div outn)

TESHE BN R VCO (IR i % (fref/ref divkDIV _LOOPC) F 1. 8—4. 8GHz 2 [a].

® N e

3. 4 RTC H4

RTC B 8P A 3R A 32, 768KHz . AR RSN SR B f iR, O B RTC ALEm] DL H
TENIX PRI B O, TC TR R .

3.5 PCle PHY &k}

2K1500 ) PCTe 75 2 /N PHY, “BII3EFH NS H 0 . PClel PHY fIZHHf#hn] LA T
TET A A BN 5 AT R 6«

1. A 100MHz 2% 734 A\ (PCIel_REFCLKIN_P/N)

2. WHRFESH

3.6 USB PHY %4
USB PHY [1Z i 8 R BEIE B NI KRGS H R B &t 4 08515 21 25M B8

21
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3.7 SATA PHY &%}

SATA PHY 225 i m] DL T T P AN B B s dE 47 e ¢ .
1. AN 25MHz ZE 43 % N\ (SATA_REFCLKIN_P/N)
2. WIRZSEZWEPEIT 4 455G 1521 25M Z= 45 i gh

22
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O e B w A

gth 2K1500 A KR E /748, 2H0M T8 AThagitrh, ARG R
B rar. Hrh 4.1 & 4. 13 WECE F AR AL 0x1£e00000 B 0x3££00000, 4. 14 %
4. 39 T C B A7 A8 R bRy 0x5££00000.

NHVELI A X S B R AT A

4.1 AT

AR 25 A7 2%
HohbfwF%: 0000h
BRIME: 012h

R4 1 RARTAEE
ik | FBA il Eiipy
7:0 Version R Al & A A7 A A S

2 G4

AT AR R T — SR S AL B AR R, R R B DI RE AT & -
HohkfwFs: 0008h
BRIME: 37fh

F 4 2 OHFMEEAR

b | FBA Pyl Ficipa

0 Centigrade R A1, o CSRI0x4281 45 3L

1 Node counter R N1, 3o CSRL0x408] A 2K

2 MST R AN 1R, Rax MST AT A

3 EXT 101 R N1, R EXT_101 AT

4 IPI percore R NE, FRonilid CSR AAE HuhbHE4T IPT Kki%

5 Freq percore R N1, FRIRIE CSR FAL Huhk 5 2 %

6 Freq scale R N, FRoRBEES AT RETT H

7 DVFS vl R N, FRoRBhE M v1 T H

8 Tsensor R N, FORIREAL IR T

9 Hh I B AG R Fp b 5| R A AT
4.3 | B4R

ZAAA A T AR R AR
Hihkfw#: 0010h

23
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BRIME: 6e6f 7367 6e6f 6f4ch

N S

frsk | 7B

i | A

63:0 | Vendor

R FRE “Loongson”

4.4 B BFR

A A TR IR A4 7K

Huhkfw# . 0020h

ERIME: 0000 3030 3531 4b32h

R4 A4 BHBWREE

frsk | 7B

i | A

63:0 | ID

R FREH “2K15007

4.5 IREREFF A=

Huhkfw#: 0180h

ERIME: 3D00 FFBB BBOO 3DEOh

#4- 5 ThEEW B T8

sk FBA4 i i

3:0 RW TRE

4 MCO disable confspace RW &5 2EH MCO DDR fic & = (7]
MCO_defult confspace RW K P Ay P AF U 1) i eh S B 2 1)

6 RW PRI

7 MCO_resetn RW MCO {24 (KA RO

8 MCO_clken RW J& 15 i fiE MCO

43:9 | - RW RE

63:56 | Cpu version R CPU kA<

4.6 EE XTI

Huhkfwm# . 0198h

ERIME: 0000 0000 0000 0000h

R4 6 LRGSR

738 FBA il | ik

15:0 R R

19:16 R R

20 dotest R Dotest 5| PRZS
24
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21 R
31:22 R PREA
45:32 thsens data R AR IRER 1) R UGBS
46 thsens overflow R A SRS W DB i b
47 reserved R e
48 thsens_outmode R R AT BT B
0: MR 1. HER
51:49 | reserved R e
54:52 thsens outcluster R AR SR AR B (1 W I 25
55 reserved R TR
63:56 temperature R R

4.7 BB AR EFFH

PAN & AE 28 T b BB BN A SRS A P2 o A7 28 o A B S A AT R A B, 7T A
£ 100ns P58 RARSHRAE, B HEBIMTH.

HukfF%: 01dOh

PRME: FFFF FFFF_FFFF_FFFFh

RA T PSR IE A A A

(VAL B4 i Eitip

2:0 core0_freqctrl RW 1% 0 73 Aidzs il {H

3 core0_en RW % 0 IR i e

6:4 corel freqctrl RW ¥ 1 s hiE

7 corel en RW 1% 1 B Ep g
WA A3 AT (R B A A 5 T SR
B o fidEsifE+1) /8

4.8 AESB RO IR TFAH

PAR 2 A48 F T AR B3R R E A . TR B EALRT, Sl Xt N A% Y resetn B 0,
¥t resetn pre B 0, 4% 500 fFP )5, ¥ resetn pre B 1, ¥ resetn B 1 BIA] 58 i HE
NI FE

Huhkfw#: 01d8h

PRME: FFFF FFFF_FFFF_FFFFh

R4 8 WIS I E A AT A

sk | B4 Vi 1) Eizpa

0 Core0_resetn pre RW % 0 B A5 Bhz

1 Core0 resetn RW % 0 EAL

2 Corel resetn pre RW 1% 1 B AL Bh
25
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| 3 | Corel_resetn | RW | %1 8141 |

4.9 BHBEFFR

PLR 254728 T3 #1008 3 58 20 1 FR i o
Huhbfw#: 0400h
ERIAME: 0044 BF7C C000 00FOh

R4 9 BHEHBE TS

(DAL FBA viE | ik

3:0 scid_sel RW e AEHS AL i

o disable OX3FF0 - 2R 1 FL R 0x3££0_0000 XA & %5 17
a7 A % e
NIRRT s D KB E
0: BKAN1

33:32 LIO clock period i | RW 1. KN4
2: HKN2
3 KA1

LI0
38:34 S RW ROM B B HUEIR  (boot i & 450
rom count 1nit 1

Rom H# Az 5 -

39 LIO rom width16 RW 0: 81
1: 16 17

44:40 | LI0 io count init i | RW 10 B HUER (boot B P A A%
10 Bz % -

45 LI0 io width_16 RW 0: 81z
1: 16 17

46 LI0 iopf en RW TRE

47 LIO big mem RW LIO big mem #5354

51:48 LI0 adlock cfg RW ADLOCK He [) 4 14 Fic .

60:52 Reserved R/W PR

61 enable gather RW boot EM N KA fE

4.10 HEIRREFFo

PLR 294728 T3 HiE B BB 2> ThREAS RE
Huhbfw#%: 0420h
ERIAE: 00000000 0000 0000h

*®4- 10 HEDhRE R E A7 4%
hidg, FBRA Vil g
0 disable jtag RW FERAEH JTAG 35101

26
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1 disable cpujtag RW SE4R2A R CPU_JTAG ik 0
9 disable 1A132 RW SEA A LAL32
3 disable jtagl32 RW SEAARF LA132 JTAG Rt 0
4 Disable antifuse0 RW 1 fuse
5 Disable_antifusel RW X H fuse
6 Disable_ID RW #RH 1D B804
7 DR
8 resetn LA132 RW LA132 S
9 sleeping LA132 R LA132 #E NHERRRAS
10 soft_int LA132 RW LA132 #% 8] Y7 7 47 8%
15:12 | core int en LA132 RW LA132 X MR ) 10 At i
18:16 fregscale LA132 RW LA132 43 #ifzs il
19 clken LA132 RW LA132 i B 8
20
21 stable resetn RW e i e B AT i)
22 freqgscale percore RW {FRERFAZAA HIR AN 77 4%
23 clken_percore RW RN R ALA B e
27:24 | confbus_timeout RW e B AR I () L, SRR IR 2 FRR T
29:28
RN IR A A
35:32 fregscale mode core RW 0: (nt1)/8
1: 1/(nt1)
45 ni RIS Qi
36 fregscale _mode_node RW 0: (nt1)/8
1: 1/(nt1)
LA132 AR Ak 3
37 fregscale mode LA132 RW 0: (nt1)/8
1: 1/(nt1)
39:38
Stable clock FJVAAE k%
40 fregscale mode stable RW 0: (nt1)/8
1: 1/(nt1)
43:41 TR
46:44 freqgscale stable RW Stable clock JASME 725
47 clken stable RW Stable clock B2 fEfE
48 BRIDGE INT en RW FaJEHF 10 hibrfipe
49 INT encode RW i RE T 5 g I 5 =
53:52
54
57:56 thsensor sel RW LA RS, REENO
62:60 Auto_scale R H B /e
63 Auto scale doing R E Bl IE A AR s &

27
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4.11 FUSEO YRl &7 7758

LA A s HI 3 A 20 B A 7T L) FuseO $fH

Huhtfw#: 0460h

% 4- 11 FUSEO WL 2717 28

frlg | 7B

il | Hhik

127:0 Fuse 0

RW

4.12 FUSE1 Wil &7 7758

AT A s HI T I 20 B AE FT JLH) Fusel $0fH .

Huhtfw#: 0470h

* 4- 12 FUSEL W 2517 28

i | FBA

il | Hik

127:0 Fuse 1

RW

4.13 BHREFESRO

AN E A7y 0, XL B AT ICE

Huhbfw#2 . 0420h

ERIAE: 0400 0000 CCCC_3CEOh

*4- 13 BHEE 7250

il | AR Vil | ik
63:60 | Reserved R/W {1 B4
57:50 | Reserved R/W R
pcie g0 ¥l 1 B4 ready
49 pcie g0 pl clk ok RO 0: WA &
1: BHERIER
pcie g0 %I 0 4D ready
48 pcie g0 p0 clk ok RO 0: WA &
1: BHERIER
47:44 | Reserved R/W {REE
pcie fO ¥ 1 3 B4 ready
43 pcie fO p3 clk ok RO 0: V%A I
1: WP IES
pcie fO ¥ 1 2 B4 ready
49 pcie fO p2 clk ok RO 0: V%A I
1: WP IES
pcie 0 ¥ 1 1 B4 ready
41 pcie fO pl clk ok RO 0: V%A I
1: WP IE S
. pcie fO ¥ 1 0 Bf % ready
40 pcie fO p0 clk ok RO 0: VAT b

28
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1o I RPIEH
39:37 | Reserved R/W R
pcie g0 uncache ¥y il i A g
36 pcie g0 uca en R/W 0: PV ik
L: FTHFU5 [ ik
35 Reserved R/W TR e
pcie fO uncache i [a) 5 f# G
33 pcie f0 uca en R/W 0: Y7 g
L: FTHFU5 ik
32:28 | Reserved R/W R
fiifig pcie g0 Y portl M4
27 pcie g0 pl clken R/W 0: =N 4h
1: JTFFE P
18188 pcie g0 ffJ port0 By fh
2 pcie g0 pO clken R/W 0: PR &
L: JTFFH P
fiifE peie g0 FEHIEE
25 pcie g0 enable R/W 0: ZEIEm
1: SO¥FUIA
pcie g0 MIEAFE AL
24 pcie g0 soft reset | R/W 0: fEBREN
1: RIS
23:20 | Reserved R/W LR
PCle GO ZFH ik %
) RN 0: EBFENIMSHER Bl
15 pcie_g0 refclk_sel 1: YRR PAD W NS ) 4,
i fix fc mode A 1, A ZETHEN 1.
f§ifHE pcie fO ) port3 A&
13 pcie f0 p3 clken R/W 0: PR 4h
L: JTHFH P
{§i#E pcie_f0O A port2 A4
12 pcie f0 p2 clken R/W 0: PR 4h
1: JTFFE P
%8 pcie_f0O A portl A4
11 pcie f0 pl clken R/W 0: PR 4h
1: JTHFH g
f§ifHE pcie fO ) port0 A&
10 pcie f0 p0_clken R/W 0: PR 4h
1: JTFFE P
fHHE peie O FEH1%%
9 pcie fO enable R/W 0: ZEIETim
1: SO¥FUTIA
pcie fO FIEKAME AL
8 pcie fO soft reset | R/W 0: fEKREAN
1: R¥EEALE
7 Reserved R/W TR
6 Reserved R/W TRE
5 Reserved R/W TRE
4 Reserved R/W TR
3 Reserved R/W TR
2 pcie f0 refclk sel | R/W PCle FO IZH I phiktt, DAHECE N 0
1 Reserved R/W TRE
0 default route cfg0 | R/W A5 FH [ 5 Mkt 7 7] PCTe W4 o
29
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0: ] PCI HL B St & bk idt AT L B

Le Ao I 5 kR ) ¥ 4%

W fix default route A 1, HAZESIER 1.
AL E N 0,

4.14 BHRAREFFR1

A ZAERA S USB. SATA. GMAC. SPI AHEHIMEEE..
Huhbfw#%: 0430h
ERIAE: 1000 0900 0009 99F2h

R4 1A HEMIEZA7A 1
sl | &K g
RTC s [ 36 it 42
61 rtc_access speed | R/W 0: VT RE R, 2E RTC B[R] 2EIR K
Lo vy alid R, 132 RTC M i) 2B
PWM £ 1l 5 S 14F S A
59 pwm_soft reset R/W 0: fEkREN
1: fREFEAL
12C Fshil St R AL
58 i2c soft reset R/W 0: fEkREN
1: fREFEAL
UART 42 fil] fs B A1 S Az
57 uart soft reset R/W 0: fEkREN
1: fREFEAL
CAN il & o fH =2
56 can_soft reset R/W 0: fEkREN
1: fR¥FEAL
SPT1 il G fF = AL
55 spil soft reset R/W 0: fEkREN
1: fR¥FEAL
SPT3 Fashilds R 1 S A
54 spi3 soft reset R/W 0: fEkREN
1: fR¥FEAL
53 Reserved R/W 1R
O R antifuse 55|
52 otp_access R/W 0: ZEiEjjin) antifuse
1: fSu¥FJi antifuse
ENCRYPT Fsffi] &5 i R A
5148 encrypt_soft_res R 0. MR L
o L (REEL
SDTO il 4R 1 S A
47 sdio soft reset R/W 0: fEBREN
1 fR¥FEAL
30
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46 emmc_soft reset

R/W

EMMC 47 il 25 3K R = Ar
0: fARRRELL
L REFEAL

43 sata0 clken

R/W

SATAO I i g
0: FHH
1: BB IER

42 satal en

R/W

SATAO 1 ] fdi g
0: &bV i)
1: TR

41 Reserved

R/W

PRE

sata0 cntl soft
40
reset

R/W

SATAO il 48 T A+ 241
0: fRERELL
1: fREFEAL

39 gpiob0 int remap

R/W

GPT050 5| JJk1 = By 2 Aok S5
0: BRIAm 70
L: % GPIO50 H WAt s 3 GPTO3 o 7 F) v W 51 Bl

38 gpiol5 int remap

R/W

GPTO15 5| JJk A By 2 Aok S5
0: BRIAMS 70
L: % GPIO15 A At 3 GPTO2 o B F) v W 51 B

37 gpiol4 int remap

R/W

GPTO14 5| JJk A By 2 Aok S5
0: BRI 5=
L: % GPIO14 A IRt 3 GPTOL o B Fr) v W 51 B

36 gpiol3_int_ remap

R/W

GPTO13 5| JJk A By 2 Aok S5
0: BRI 5=
L: % GPIO13 A At 3 GPTOO Xof 7 Fr) v W 51 Bl

35:34 | Reserved

R/W

TR

33 hpet int ctrl

R/W

hpet H 7> B 4%
0: HPET )44 BE % hpetO_int
1: HPET [+ W43 43 Bio 2 hpet0/1/2_int

32 spi3_enable

R/W

{figE SPI3 211
0: 2%1E7)5 )
1: SR

31 spid uca en

R/W

SPI3 uncache Ji#ffifig
0: SR A ik
L: FTIF V5 1A s

30 spil uca en

R/W

SPI1 uncache JH#{HfE
0: PV IR s
L: FTFFUT A I0IE

29 conf uca en

R/W

fic & 27 77 %% uncache fnis ff g8
0: SRV i) ik
L: FTFFUT A I0IE

28 misc uca en

R/W

K3 misc 4% uncache IR RE
0: SRV ) ik

31
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L 3TTF V5 ik
gmac uncache f#ffFE

26 gmac_uca en R/W 0: MYy ia) finiE
L 3TTF V5 ik
sata uncache JIIEfHRE

25 sata uca en R/W 0: MYy n) finik
L 3TTF Vi ik
usb uncache JIIHEA# g

24 usb uca en R/W 0: M7 A s
L 3TTF 5 i
gmac2 i AE

23 gmac2 clken R/W 0: WA H
1: INEhIER
gmac2 FEf g

09 gmac2_sdb_flowct R 0r s

v L BT
ush3 B4 RE

19 usb3_clken R/W | 0 WA 4
L IWRPIEH
usb3 7 ] g

18 ush3 en R/W 0: Z&1L1f
1: RVl
usb3 PHY {5 AL

usb3 phy soft re

17 ot RAW | 0: fRERE AL
1 fREFEAL

usb3_cntl_soft r ush AR A

16 o RAW | 0: fRERE AL
1 fREFEAL
otg W BRfliFE

15 otg clken RAW | 0: WA R B
1: WRPIEH
otg Vil fEfE

14 otg en R/W 0: ZX1E1f
L: R

13 Reserved R/W TR Ed

otg _cntl_soft re ot BRI

12 ot RAW | 0: fRERE AL
1 fREFEAL
usb2 IR fiE

11 usb2 clken R/W 0: WA
L: WRPIEH

10 usb2_en R/W ush2 e
0: ZE1EV;H

32
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1: VIR
usb2 PHY B &AL
usb2 phy soft re
9 . R/W 0: filkRE AL
se
1: REFEAL
usb2 | A AL
usb2 cntl soft r
8 R/W 0: filtkRE AL
eset
1: REFEAL
gmacl P RE
7 gmacl clken R/W 0: WA
1. BFBpIES
gmacl JRAEMTRE

gmacl sdb flowct ) L
6 R/W 0: IR

rl N N
1: JIEFTH
gmacO K EP{ERE
5 gmac0 clken R/W 0: WA
1: BPHPIEH
gmacO iz fiiaE
gmacO sdb flowct . o
4 . R/W 0: WIER M
T
1. WHEATTT
3:1 Reserved R/W {1 B4

{5 FH ] 52 H 1k 719 USB. SATA. GMAC 2554 .
0: i/ PCI FCE Skxf 3t & bk BT &
default route cf
0 | R/W Lo A5 A i1 5 Mk 1 1) 4 2%
& W fix default route N 1, BAZESHEN 1.
AR E R 0.

4.15 S|IHERHEEHFF4s

Huhk % : 0440h
ERME: 0000 0000 FFFF FFFFh
REFRAE S HEH AR EE R, FERUHFREA TN, FEXHS5ZZAM
FoAt A Thie -
* 4- 15 5 G & A A7 4

i SR Ui | ffid
58 uart8 enable R/W UARTS st 884565, 3|/ UARTL RTS/CTS X S f P £& & 11
UART7 ¥l #3468, 51151 UART1_RI/DCD X B [ 5 £&
57 uart7 enable R/W I
UART6 = #%difie, 5 UART1 DTR/DSR (RI/DCD) X
56 uart6_enable R/W Eﬁﬂﬁ?ﬂ% ( g%) $ ]
55 Reserved R/W R8s
54 uarth enable R/W UART5 #8885 6%, 3|/ UARTO RTS/CTS Xof S ft W £& & 11
UART4 ¥ #3468, 51151 UARTO_RT/DCD X . [ ¥4 28
53 uart4 enable R/W o
33

R A B EIRAT

Loongson Technology Corporation Limited

«



Fein il

LOONGSON TECHNOLOGY

s 2K1500 4b 3 2% FH P F it

52

uart3 enable

R/W

UART3 # il #/ 68, 51 UARTO_DTR/DSR (RI/DCD) X}
fmigk (P44 0

o1

Reserved

R/W

TRE

50

uart0 sel

R/W

UARTO Fz i) #5145
0: % node f¥] uart0
1: #%FF io A uart0

33

canl sel

R/W

CANT 3| JHf) TR R 20k £
0: LAEFE GPIO Bzt
1: TAEFE CAN #i{

32

can0 sel

R/W

CANO 3| i) TAERE Rk
0: LAEFE GPIO Bzt
1: TAFTE CAN #&{

31

uartll enable

R/W

UART11 #5488 fE, 5IB UART2 RTS/CTS N o7 ) 7% £k B2
[l

30

uart10 enable

R/W

UARTL0 #5424 68, 5| IS UART2 R1/DCD X I [ 5 28
oy

29

uart9 enable

R/W

UARTO % 2% difie, 5| UART2 DTR/DSR (RI/DCD) XM
FIPiLE (U2k) &0

28

Reserved

R/W

TRE

27:

26

nand sel

R/W

NAND 5| Jl ) TAE#R ik
00: TAFEAE GPTO iz
10:  TAETE NAND £
11: TAETE eMMC 52K

25

sdio_sel

R/W

SDIO 5| B TAE R 20k £
0: LAEFE GPIO Bzt
1: TAFAE SDIO #izl

21:

20

lio sel

R/W

LI0 51 B TAER e
00/11: TAFTE GPIO f&3(
01: TAREAE LI0 Bz

10: TAE{E UART X

14

pciel rstn sel

R/W

S| PCIel RSTN H TAEME k%
0: T/EGPTO #i=t
1: TAEPClel RSTN iz

13

sata ledn sel

R/W

S| SATA LEDn f) TAF#E ik £
0: TTAREFE GPIO B\,
1: TAFAE SATA #i3l

10

gmacl sel

R/W

GMAC B iy TAERE e 1%
0: TTAFEFE GPIO B\,
1: TAFLE GMAC #ixl

i2¢3 sel

R/W

2| 1203 SCL/SDA (1) TA/ERL =% %
0: LAEFE GPIO Bzt
1: TAEFE 12C #isk

i2¢2 sel

R/W

2| T2C2_SCL/SDA [1] TA/ERL =% %
0: TTAREFE GPIO B\,
1. TAEFE 12C Bz,

i2cl sel

R/W

2| T2C1_SCL/SDA (1] TA/ERL =% %
0: TTAFEFE GPIO B\,
1. TAEFE 12C Bz

i2¢0 sel

R/W

2| T2C0_SCL/SDA [1) TAERL =% %
0: TTAREFE GPIO B\,
1: TAFLE 120 &k

pwm3 sel

R/W

o1 PWM3 ) TAERE R ik 4%
0: TTAFEFE GPIO B\,
1: TAFLE PWM AR

pwm2_sel

R/W

o1 PWM2 ) TAERE R ik 4%
0: TTAREFE GPIO B\,
1: TAFLE PWM AR

34
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1B PWML 1) TAERE A B
1 pwml sel R/W 0: TAETE GPTO #ixk

1. TAETE PWM AR

5| 1 PWMO F TAERE =Nk
0 pwm0_sel R/W 0: TAETE GPTO #i(

1. TAETE PWM AR

4,16 USB OC &E#FicE

P57 4% P SRk 35 USB F2] 38 I 0f 2 [ overcurrent &35l SRR ALIE A —24, FtH
3FMACE, 01 AQFKIiLHE USB OC1 155, 10 fRFIEHE USB 0C2 {55, 11 fAFKiEHE USB 0C3
55, 00214l (USB_0CO /£ OTG DRVVBUS i) o AFLNFR—4> USB %5 I o

bk fw#s . 0448h

BRINME: 0000 0000h

% 4- 16 USB OC i E

il | &K i 1] Eitip

23:22 | usb2p3_ocsel R/W USB2 5l #% PORT3 3 1% 87 0C {55 1% 4%
21:20 | usb2p2_ocsel R/W USB2 il #% PORT2 3 1% 87 0C {55 1% 4%
19:18 | usb2pl_ocsel R/W USB2 #5428 PORT1 3t %7 0C {551k 4%
17:16 | usb2p0_ocsel R/W USB2 #5428 PORTO 3t %8 0C 2551k 4%

4.17 OTG TiENAC &

AREAF 2L OTG PA 3 PR BR () AH ST A5 S o
Huhbfw# . 0450h
BRIMME: C708 8834h

% 4- 17 OTG TiH A B

ol | &K Vil | ik
stop cpu rd for L
31 . R/W AFLE AR NP DMA ‘BRI, 8 e A BE 38 52 15 1] 1% BHL 28
ma_wr
invld pref on cp R N N .
30 R/W A HR AR S ) A8 Y IR A A AR, TR U A
u wr
09 stop_cpu_wr_for_ RV AR AR S ) DMA B 15 SR I, {5 B ab #0255 15 1] A B2 (24
dma_wr bit31 H R A RO
fEREXT 4/16/32 71515 il (1 TREL
bit26: 4 FFiVim
26:24 | pref cond R/W
bit25: 16 FI5ViH
bit24: 32 FHVil
24 A T T A ] 2 N S AT AE A, 2 BH 3 25 3E 4T DMA
21:16 R/W G, LS E 152 SOV AR RS T I 4 BHZE 0 AL (%
HARLL 4 , MFHZERRIEIA)E, 1510552 DMA SH1E.
15:12 | pref limit R/W TR RS A E . kil RS T 4K2 N,
35
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11:8 pref max_num R/W FIHR ) B KA B
pref num on stat - . "
7:4 . R/W FRAS TR T, — R IE 4L
ic
3 pref static_en R/W 15 T 24 LI SR s
invld_pref on_dm N . N
2 R/W BiE R ICRTA IS P A
a wr
1 pref disable R/W K P FEL
B SR U INEREFTA B WK e (BmMEL) , MRS
0 rd wait_wr R/W HhEAN PSS . 243525 M kb ph SR, S SR 2 i ) S B T R
SEH

4.18 [EEtihtic &

ASFF A7 P ORIC & P T2 ] #8 A0 HPET ASEHR AR ] 52 U5 el ik (RJ ey BIOS BEE0 o A2RA
fil PRI ] e ik, 354 AR G0 T LUOd I e B 07 1R R IBUAC B o 47 2 B0 IR0 MISC BE & Bk (1 2kt
bk, RSN b [ R RS ok 3R A Hh W i 28R HPET ASS 0 U i kil o e FH ] 5 Bk >R U i) o
e i 25 AN HPET REER T AN PRARAE R GE (0 h W AL B AR . i[85 bk th R R GE g .
RIMERGAH 7 5408 7 BRA BB I [E e b AR Rk, BIOS FfE A 2 47 4ok 5 #

TERFIRFF— L
HohlfwF%: 0460h

¥RIMME: 5FFF_E004 5FFF F004h

#* 4- 18 & E HhuhkAc B

hidg, £ Vil ik

63:44 | hpet fix addr R/W IFil 52 Hu k1 31 3 12 f
43:35 Reserved R/W IRE

34 hpet fix addr en R/W 14 B8 % [ e bk e B
33:32 Reserved R/W IRE

31:12 | apic_fix addr R/W IFi 52 Mkt 1y 31 3 12 f
11:3 Reserved R/W IRE

2 apic_fix addr_en R/W 14 B8 % [ e bk e B
1:0 Reserved R/W IRE

4.19 DMA —E({hAc B & f7as

AEFATA ORI E DA WA Vi A7 2 5 4E4 cache — M

Huhbfw#: 0470h

ERIAME: 0000 0000 FFFF FFFFh
# 4- 19 DMA —8PEAC B & a8

| s | 28

B

36
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31: 30 | encrypt_cc R/W In i A — B o)
29: 28 | emmc_cc R/W EMMC —Z ik 1
24 sata cc R/W SATA —E 32
21:20 | gmac_cc R/W GMAC — Er 45 il
18: 16 | usb_cc R/W USB — #4447 )
5: 4 | pcie g0 cc R/W PCle F1 PN 1 — b 26
3: 0 | pcie fO cc R/W PCTe FO Y- 1 — 34 )

4.20 PLLO o B H 7758

LA A AR R E PLLO, b i inh B 0 FH R 4251 USB2/SATA3 (1425 il 2% s b, it ook
B 1 FORF=AE GMAC 752211 125MHz B4

Huhk S : 0x0480

BRINME: 0000 0000h

2% 4- 20 PLLO it & 271774

[hRC HHR Vi [ i)

63:46 | Reserved R/W IRE

45 pll pd R/W PLL powerdown

44 pll bypass R/W PLL % bypass

43 set pll param R/W W HE PLL it & 2%

42 sel _pll out2 R/W e FE PLL %y th it 2
41 sel_pll outl R/W %4 PLL % HH B 4 1
40 sel_pll out0 R/W %% PLL it B4 0
39 pll locked RO PLL i

38:32 | pll_div_ref R/W PLL i N\ 53 415

31:30 Reserved R/W 1R

29:21 pll loopc R/W PLL {453 %

20:14 | pll_div_out2 R/W PLL % th i 2 23 378K
13:7 pll div_outl R/W PLL %t i 1 29 3K
6:0 pll_div_out0 R/W PLL iyt B 86 0 4345

4.21 PLLl iiB HrER

ZEF AR R VEE PLLL, HoAd a8k 1 R4 DDR 75 B b
Huhbfw#2: 0x0490
ERIME: 0000 0000h

#4- 21 PLL1 W B 2717 ae

735k B S Vi I e
63:52 Reserved R/W {RE4
51:50 soft _memdiv_mode R/W

37

'J'_.:"_.- - :} 1} - o L q_:l :__ 2:—__ =

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY JE s 2K1500 &b HH 22 FH F F 0t
49 soft mc_resetn R/W
48 memdiv_resetn R/W
47:46 Reserved R/W TR
45 pll pd R/W PLL powerdown
44 pll bypass R/W PLL ¥ bypass
43 set pll param R/W % HE PLL it B S5
42 sel pll out2 R/W 4% PLL fa iy B 2
41 sel pll outl R/W e PLL %y thi i b 1
40 sel pll out0 R/W 18 PLL %y i 0
39 pll locked RO PLL 832
38:32 | pll div ref R/W PLL % \ 73 S5
31:30 | Reserved R/W TRE
29:21 pll loopc R/W PLL {5453 %1
20:14 | pll div out2 R/W PLL % i 2 23 J 8
13:7 pll div outl R/W PLL % i I 1 73 $ 8
6:0 pll div out0 R/W PLL % i Ry 0 23 $58

4.22 PLL2 R B HiEs

ZEF AT A R B PLL2, gt B 1 I SRAE A P 0 265 (b e, i R e e 2 R
£y eMMC FRIH

bR : 0x04a0

BRINME: 0000 0000h

#4- 22 PLL2 ML B 2717 7%

[DRC] HHR L Hik

63:46 | Reserved R/W IRE

45 pll pd R/W PLL powerdown

44 pll bypass R/W PLL N #E bypass

43 set pll param R/W W HE PLL it B S %

42 sel_pll out2 R/W %% PLL % B4 2

41 sel pll outl R/W %% PLL % HH B 1

40 sel pll out0 R/W & PLL Sy B4 0

39 pll locked RO PLL 45

38:32 | pll div_ref R/W PLL % \ 73 A58

31:30 Reserved R/W 1*e

29:21 pll loopc R/W PLL & 553 ¥t

20:14 | pll_div_out2 R/W PLL % HH B b 2 933380

13:7 pll div_outl R/W PLL fr B 8 1 4355150

6:0 pll_div_out0 R/W PLL i Hi B 8 0 4355151
38
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4.23 FREQSCALE Fit & &7 58

2R AT T B B R 43 S R B A K CPU AZ I R A g
Hihbfw#: 0x04d0
BRIME: FFFF FF99 FFFF FFB7h

% 4- 23 FRESCALE it & % {7 5%

(VAL TR j 1] Eitipa

63:44 Reserved R/W TR

43 encrypt_clk en R/W T0 g A B A
42:40 encrypt fregscale R/W I AR RS b 43 B
35 io clk en R/W 10 M 25 s i i e
34:32 io_network freqscale | R/W TOMTF X 2% s} b 43 S35
25:23 boot freqscale R/W boot i £h 43 FHi %L

22:20 apb fregscale R/W apb i &4 43 4%

18:15 | Reserved R/W TRE

14:12 sata freqscale R/W SATALz ] 28 s 4 o0 S5 5
11:7 Reserved R/W TR

6:4 ush2 frescale R/W USB2 4% #fill 2% st b 4 A 5k
3 node fregscale mode R/W node [ £ B 873 AiAsE =X,
2:0 node fregscale R/W node A £& s 8 o3 AL

Freqscale 734t AR N:

mode N 0 i5f: fout= fin * (fregscale + 1)/8

mode N 1 if: fout= fin * 1/(fregscale + 1)
XT3 AR A A A N T B AL B b o A, A A = e R 0.

4.24 PCle FO LB HHFR0

ARHFAEEE 5 PCle FO HEHIE S HLIREG KEE R
Ml R : 0x0580
ZRIME: 0000 0191h

# 4- 24 PCle FO FCE #1728 0

[DRC] E4 P 1] Eitipa
31:18 | Reserved R/W TRE

0: 7£ EP BLxUF PCTe FHL A% Il 35 A &% Bar0 2F
17 bar0_acc_sel R/W AT VIR

1: 72 EP #530F PCIe FALEIT 2K1500 (1 P 2%

Vi P 2% K Bar0 27 47-4%
16 phy_soft _cfg done R/W 0: PHY ARFERHAHHCE; 1. PHY 2584 &
15:13 Reserved R/W TR
12 ref master R/W 0: 5 PRG JLFIZSHHalH; 1. ffH PHY ) PAD L
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ZE M
11:4 Reserved R/W TR
3 app_req retry en R/W fREE
2 do_sleep R/W R
1 power fault R/W fRE
0 slot wake n R/W e

4.25 PCle FO BB HFRE1

A ZAF 2 E N PCle FO 3 HI{E SRS RERE A,
Huhk W% . 0x0588
ERIME: 0006 0000h

F 4- 25 PCle FO BiLE 29 f7ae 1

735k g 7 17 Eiiipa
63:36 Reserved R/W =
35 phy ready p3 RO A7 1 o~ PHY [ lane3 #E&1F
34 phy ready p2 RO A oh 1 R PHY B lane2 #E & 4F
33 phy ready pl RO AN 1375 PHY /) lanel #E4&1F
32 phy_ready p0 RO AN 1 37% PHY ) lane0 #E41F
, mAL SN 1% 8 port3 i PIPE B A BHMNESEHN,
31 pipe rst p3 R/W
B 0 MEEH port3 K PIPE £ DI E N7
) EIEAIE N 1K E port2 19 PIPE O EAESAR, B
30 pipe rst p2 R/W
H N 0 WEEH port2 ¥ PIPE # F I E AL
. mAL SN 1% 8 portl i PIPE B O BMNESEHN,
29 pipe rst pl R/W
H N 0 WEEH portl ¥ PIPE # F I E AL
) EIEAIE N 1K E port0 19 PIPE O EMESAR, B
28 pipe rst p0 R/W
B 0 MEEH port0 K PIPE £ O HIE N7
M x4 mode _soft Ay 1K, [ x4 mode val H{EKBE
27 x4_mode_soft R/W PHY J& TAEAE 1X4 384 4X1 B
2 x4 mode_soft 9 0 if, PHY TAEFE 1X4 B,
2% x4 mode soft Ny 1, BEAIA 1 Fok PHY TAELE 1X4
26 x4 mode val R/W . B N
Bz ALy 0 KR PHY TAETE 4X1 Bk
25 Reserved R/W fREE
ML BN 1R E PHY MEMESHR HEN 0 LR
24 phy rst soft R/W PHY HE L
FF AR AEXT FO ) PCTe PHY HEAT ML
0: EP HEUHIASTE ZEXT PHY HHATHCE
23 ep phy cfg soft RW N s
1: EP #5075 ZEX PHY #EATHCE
_ 0: #EL AL 75 ZA5AF PHY (1 PLL TAEIER
22 warm_wait bypass R/W
1. AL ANEELRF PHY [ PLL FRAS
21 phy state bypass R/W AT 1 B PCLe 45 45 B B2 A 45 Bk % PHY READY #)

40
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ARSI ; 75 NI7EZF; PHY _READY iy 1 B PCTe #5481
HALA RE4k IR 45 R
WAL 1R, PHY 55 PCTe i 25 (1 & £ 3 i B Xt
20 prg state bypass R/W prg_hfc_ready RAEMIMES; 5N E S prg_hfc_ready
N 1 JE PHY 5 PCle ¥ 4 2 A4 Re 4k S T 45 o
19:15 Reserved R/W fRER
14 phy status_p2 RO FO #4128 port2 fJ PIPE 2 0 & F| ) phystatus
13 phy status_p2 RO FO #4128 port2 fJ PIPE 2 0 & F| ) phystatus
12 phy status pl RO FO #5128 portl F¥ PIPE 2 1 & F| ) phystatus
11 phy status p0 RO FO i 887 port0 1] PIPE #2110 lane0 & 2¥] phystatus
10 phy rstn RO AL 0 Fon PHY ACTE B AR
EATA 1 2R7RN PHY =42 NS B ) PRG | PLL 58 %
9 prg hfc ready RO
A e
8 phy_hfc_ready RO BeAE oy 1 3R PHY 1Y PLL 58 I S BE
. SR 1 2% PHY (952 (5 TR WA 1L B B ol B
7 phy init cfg stop RO -
R
6 phy_init cfg busy RO IOy 1 30K PHY IEFE#EAT FLE A S I TR E V40 (L AC &
5:2 Reserved RO fRE
1 phy init cfg stop RO AN 1 R PHY B AL G TUE WIga (L AC B i R w1k
o A 1 3R7R PHY FEH A58k 1 B MG E
0 phy init cfg done RO . . e .
PEAZ DY 1 JE 7 Fe v SR X PHY BEAT BC &5

4.26 PCIe FO PHY Bp B 5% & F a8

AL 217 25 SR 72 42 PCTe FO PHY PN &35 1] 27 A2 28 1 IC B 7 i) 454
HodikfwFs . 0x0590
ERIME: 0000 0000h

% 4- 26 PCle FO PHY Jit & 27 {752

735k g 7 17 A
63:61 Reserved R/W {RE4
A A 1 R RAF ) PHY — R BC B 17 19 58 B
60 phy cfg done RO BRMERE IR LS N PHY WEE A8, ek
TNELEE D4R 13 phy cfg data ZFf7es
59 phy_cfg_trigger R/W MU BN 1 FHEAN 0, 83—k PHY IRCE U7 1A
_ 0: X PHY ZEAT )2 e B3 Vi ]
58 phy cfg write R/W - .
L: X PHY HEAT B2 M E S 15 19
0: XM PHY HMC & 1 [7) 35 I 4
57 phy cfg clken R/W o
1: JFJE PHY [¥JTCE ) 0] st 1)
0: PHY BHCE V7 inl v L AL E B ARES
56 phy cfg resetn R/W s . .
1: PHY FRYTCEE U 1) 3 R BALIRES
55:52 Reserved R/W {RE4
41
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51:32 | phy cfg addr R/W PHY 47 e B 17 il A bk
PHY B B 5 5. SRR, FE LS %17,
31:0 phy cfg data R/W SRJG FEIAT SR ESERAET, A PHY 3R 8] i3 550 7
R

PCTe/SATA/USB3 PHY LA J¢ PRG F) N & 27 A7 a2l nd L BB 0 (B SCHIR], 3
FEBFAS PHY A1 PRG X B V7 0] 7 A7 A b AN FD TS E .. BRI EREN T

X5 AR

1. ¥ phy cfg write BN 1, 5 [HHE 5N phy cfg data %1788, B 5 bl 5 A
phy cfg adr Zifiss

2. ¥ phy cfg trigger 6 1 FHHE 0

3. Z4% phy cfg done 2N 1

X TR AR

1. ¥ phy cfg write BA 0, EiEfHhbk 5 N phy cfg adr {744

2. ¥ phy cfg trigger & 1 HE 0

3. %4% phy cfg done ZA 1

4. phy cfg data Z7/7 a4 B WA PHY HRist B ) 5508

FERE, FREZ A% apb clken BN 1, H apb resetn BN 0, FIF F R IELE APB
BB R AL A . B E 5E UG T apb_clken BN 0,

4.27 PCle GO BEE HF1FE2 0

A A2 5% PCle GO M H1E S ARG RERE R .
Hihk R : 0x05e0
ERIMME: 0000 0191h

F4- 27 PCle GO i B 21728 0

5735k EA S j 1] £
31:18 Reserved R/W {R
0: € BP iU F PCTe AU SR 15 HIRY Bar0 %772
HEAT V5 1A 5
17 bar0 acc sel RW N .
1: 7£ EP 50N PCLe AL 2K1500 [ A 6 I £ 15 1]
P 241 Bar0 &9 174%;
16 phy soft cfg done | R/W 0: PHY ARFEMHMFACE; 1: PHY D8 AL E
15:13 Reserved R/W {R
0: 5 PRG FLHZHHIH; 1. ffH PHY i PAD L9123
12 ref master R/W
2ENLE
11:4 Reserved R/W {R
3 app req retry en R/W 1~
42
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2 do sleep R/W fRE
1 power fault R/W frBl
0 slot wake n R/W frBl

4.28 PCle GO BB HFE1

A A2 5% PCle GO M HE SRS REE R .
Huhk W% : 0x05e8
ERIMME: 0006 0000h

% 4- 28 PCle GO BiLE 27 ffae 1

735k g il £l
63:36 Reserved R/W 1R
35 phy ready p3 RO A7 1 o PHY [ lane3 #E&R T
34 phy ready p2 RO A7 1 78 PHY [ lane?2 #E#SIT
33 phy ready pl RO AT N 1 I8 PHY [ lanel #E#SIF
32 phy_ready_p0 RO A9 1 7R PHY B lane0 11T
] ML E N 1 % E port3 [ PIPE B: OB AE 5B, H
31 pipe rst p3 R/W .
BN 0 WEEH port3 f) PIPE $ LRI E AL
] MRS N 1% E port2 ) PIPE #OBAESHR, H
30 pipe rst p2 R/W
B0 MR port2 1 PIPE 2 O AL
) ML E N 1 % E portl [ PIPE B: OB AE 5B, H
29 pipe rst pl R/W
HN 0 MEEH portl ) PIPE $2 1( & fL
] ML E N 1 % E port0 [ PIPE B: OB AE 5B, H
28 pipe rst p0 R/W
HN 0 MIEEH port0 ff) PIPE #2119 & fir
2 x4 mode_soft N 1B, £ x4 mode_val FIMER&E
27 x4_mode_soft R/W PHY & TAELE 1X4 36842 4X1 Bk
24 x4 mode_soft A O I, PHY LAEFE 1X4 HEx
M x4 mode_soft Ay LB, UbA7A 1 FoRk PHY TAEYE 1X4
26 x4 mode val R/W B
R AR 0 R PHY TARAE 4X1 B
25 Reserved R/W {R ¥
MU SN 1B E PHY MEAMESEN, HEAN 0L
24 phy rst soft R/W W PHY (A7
F T80T FO BLEUE) PCTe PHY JEAT S AL
0: EP AU AT ZX PHY iE47HC &
23 ep phy cfg soft R/W B
1: EP i 75 ZEX PHY HEATHCE
. 0: #IT LI 754545 PHY 19 PLL TAEIEH
22 warm wait bypass R/W
1: B AL ANZERF PHY [ PLL (RS
BEALy 1IN PCTe 42 ] 25 1) 52 7 42 11| Bk ik % PHY _READY (1)
21 phy state bypass R/W PRSI, 75 W AEZ5E4F PHY READY A 1 B PCIe 5l 2511
BT A REAk S IR 45 R
20 prg state bypass R/W AN 1 I, PHY 5 PCle #5128 B8 A 2 1) Bk it
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prg_hfc_ready JREFHIMEE; 15 WFLEAF prg_hfc_ready
N 1J5 PHY 15 PCTe =il 8 A1 A REARSEIF 4K
19:13 Reserved R/W frB
12 phy status pl RO FO # il 2%+ portl [ PIPE #5117 2| phystatus
11 phy_status_p0 RO FO #% #1281 port0 B PIPE 211 lane0 & K phystatus
10 phy rstn RO IR R 0 o PHY Ab7E R ALIRAS
9 prg hfc ready RO R
8 phy hfc ready RO WAZ N 1 37 PHY (1) PLL 58 B S48 2
AR 1 om PHY (E AL G TRE WA B 2 b
7 phy init cfg stop RO .-
H IR
6 phy init cfg busy | RO IR 1 Fom PHY IEFEHEAT H B AL G T E Wl E
5:2 Reserved RO fRE
1 phy init cfg stop | RO BEAA 130K PHY R ALIS FREAIAG (IS B R plds 1k
IEoA 1 2R PHY AR A5 58 i T U AT AR i &
0 phy init cfg done RO ~ R
UEALA 1R A SO VERTERAEXT PHY 347 O Vi 7]

4.29 PCIe GO PHY ECE 4 ZfE e

A H ZRAE S S35 )72 4 PCle GO PHY PR 305358 i) 2 17 £% [ e B U7 In) $5E »
Wb wFZ: 0x05£0
EZRIME: 0000 0000h

#4- 29 PCle GO PHY it & 271728

VAL B2 S 5 17 %
63:61 Reserved R/W {RE4
AT A 1 R R%F ) PHY — R B 17 4 58
60 phy cfg done RO B KRB CAES N PHY N AAay, 258K
TR IR O 2R B2 phy cfg data ZAF#r
59 phy_cfg_trigger R/W MU BN 1 SN0, JEEI— RN PHY [ECE U717
0: X PHY REAT 12 e B 15 U5 1)
58 phy cfg write R/W o R
1: % PHY AT IR 2 G B 5 V) 1)
0: <P PHY BT & 15 n] iy 1B 4
57 phy cfg clken R/W .
1: JFJ3 PHY FOTCE 1y il difg 1 B 4o
0: PHY BIBCE V7 il v I ALTE B ARG
56 phy cfg resetn R/W o o
1: PHY [¥J7C & U r o R H AR
55:52 Reserved R/W {RE4
51:32 phy_cfg addr R/W PHY 347 HC & Uy 1a) 1) ik
PHY e B 5404 . TESHAER, WEIE LS %% AE,
31:0 phy_cfg_data R/W WG FHPAT SEAE; R ERT, A PHY 3R 5] 0 52 4504
G RNIZ AT o

44

R A B EIRAT

Loongson Technology Corporation Limited

«



Fein il

LOONGSON TECHNOLOGY JE it 2K1500 &b 2% FH P F bt
4.30 PCIe FCE Vi) B iz H] &F 748
AR 2FA7 2% PR % PCle FC & U5 9] ) B . 2470 & U5 i) iy WP 7E PCle #2518 — 2 M2k

(secondary bus) b, H¥#&SIE 0B, W iE RS E 1% 20 47 4545 X0 B Uy in B % R 31 — 4
S bo A PCTe i 73 A — MR ENL, BLE N 0 ARFREE L.

bk fw#: 0x0638

ERUE: 0000_0000h

# 4- 30 PCle FO PHY At & 2517 4%
I EA i i i ik
31: 14 | - R/W TR
AN PCLe Pl 88— AMEHIAL, XA :
03:00 % PCIe FO ] port3-0
13:12 %M. PCle GO £ port1—0
Hpbpr, (R

13:0 pcie route R/W

4,31 PAD IKFIHC B &F 175

AT F Sk Xt PAD HIBREHRE TR E .
Wb wFZ: 0x06e0
ERIME: 0000 0000 3¢8d d001h

% 4- 31 PAD BKBIACE A7 A7 4%
A3 TR i I ik
3.3V pad BK#IHEFI4E
0: COMPEN
1:COMPTQ
2:FASTFRZ
3:FREEZE
7:4 RASRCN
11:8 RASRCP
12:SLEEP
1.8V pad K& S ]
0: COMPEN
1:COMPTQ
2:FASTFRZ
3:FREEZE
7:4 RASRCN
11:8 RASRCP
12:SLEEP
31 Reserved R/W TR
30 pad_ctrl_emmc R/W eMMC PAD Bzl B /742 il

29:28 pad_ctrl gmac R/W GMAC PAD IRZf)RE 7745l
45
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25:24 pad_ctrl _miphy R/W MIPHY PAD BRZH&E /744
23:22 pad ctrl pcie R/W PCIe PAD IRZfRE 742l
21:20 pad ctrl sata R/W SATA PAD ZXZRE 145 )
19:18 pad_ctrl_nand R/W NAND PAD Bz} € 742 il
17:16 pad_ctrl lio R/W LIO PAD BR&h#E F14% i
15:14 pad_ctrl can R/W CAN PAD IRz 1326
13:12 pad _ctrl spi R/W SPI PAD Xz fe J4% i
11:10 pad _ctrl_jtag R/W JTAG PAD ZRZhfE 7424
9:8 pad_ctrl _uart R/W UART PAD ZKZ}fE 7424
7:6 pad_ctrl_pwm R/W PWM PAD BREfE Sy
5:4 pad ctrl i2c R/W 12C PAD 3R AL f14 ]
3:2 pad_ctrl_gpio R/W GPIO PAD IRZhHE S35
1:0 pad_ctrl_sdio R/W SDIO PAD ZKZfE 7424

4,32 Compensation JRESFHEE

ANTFAE A R BUAMEIRAS .
HhhkRF: 0x06e8
BRIME: 0000_0000h
# 4 32 PAD IRZHICE A7

(VEE] TR Yile | #ik
53:compok 3v3 left

52:compok 3v3 top
. 51:compok 3v3 right
53:48 Compensation FEHLR SRR RO
50:compok 3v3 rsm
49:compok 3v3 rsmacpi

48:compok 1v8

[47:44] :nasrcp _3v3_left
[43:40] :nasrcn 3v3 left
[39:36] :nasrcp_3v3_top
[35:32] :nasrcn_3v3_top
[31:28] :nasrcp 3v3 right
[27:24] :nasrcn_3v3 right
47:0 Compensation A E Y RO
[23:20] :nasrcp_3v3_rsm
[19:16] :nasrcn 3v3 rsm
[15:12] :nasrcp 3v3 rsmacpi
[11:08] :nasrcn 3v3 rsmacpi
[07:04] :nasrcp 1v8

[03:00] :nasrcn_1v8
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4.33 SATA PHY BB HFR

RFAFHF RIS SATA PHY [ —tedss b 240,
HuhbfwA%: 0x0740
ERIME: 0000 0000 0000 f412h

% 4- 33 SATA PHY Jit & 27 {752

(h&z] H R ViR | ik

63:62 phy_osc_mode R/W PHY 0SC 5
61 phy hfc ready RO -

60 phy pl osc rdy RO -

59:40 phy sata bert eb fill RO -

39:36 phy sigdet RO -

35:32 phy syncchardet RO -

31:28 phy rx symbol lock RO -

27:24 phy rx bit lock RO -

23:20 phy ready RO -

19:16 phy cfg soft phy rstn R/W PHY 3K E ¥, &F—HL% N —4> PORT

PHY B R 4z 1E#6, R Aot R —4> PORT
0: HIBEfFEH] PHY R AL(E 5

15:12 phy cfg sel soft phy rstn R/W
1: HHZFFES phy _cfg soft phy rstn $%4)
PHY [ E A7 fs 5

11 phy pl osc force on R/W sl IR B SE S

10 phy pl osc bypass R/W 0SC bypass

9:8 phy osc_ref div R/W 0SC 22 B} B 49 gz il

7 phy pl rst osc n R/W 0SC BN 5

6 clksel R/W WA E N 1

5 phy pl ssc_en R/W SSC f#i g

4 phy ref diff RV | ENSHI L, BAREN 1

3 phy sel sigdet sync logic R/W -

2 phy bypass rx data gating n | R/W -

1 phy soft_rst n_sata R/W | SATA % SRR AL, %A R

0 phy cfg reset n R/W SATA PHY 4=R&EArdEH], (KA

4,34 SATA PHY BCE Vi b F1Fe%

A H ZRAE S ke s il P2 A SATA PHY PR 30458 i) 27 77 2% 1) e B 7 1) 354 o
b wFZ: 0x0748
EZRIME: 0000 0000h

% 4- 34 SATA PHY Bc B 17 A 21 17 2%

VAL B S T 1) £
63:61 Reserved R/W {R
47
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AT 1 R0 ) PHY — R BC B 17 19 58 o
60 phy cfg done RO HE KRR T MR DA S N PHY NERZF /788, 258
FNERIEE D4R B phy cfg data FF7a%
59 phy cfg trigger R/W MRS N 1 SN0, JH3)— %S PHY IR E 17 17
0: S PHY #EAT )2 L B B 1)
58 phy cfg write R/W B N
1: XF PHY BEAT I RACE S Vi il
0: ¢ PHY FIECE 1 7] 3 1B b
57 phy cfg clken R/W N,
1: JFJo PHY [ 7C E Dy 1] ity 11 sl
0: PHY FMCE Uj o3 L AL EE ZADIRES
56 phy cfg resetn R/W e . o
1: PHY [¥J7C & Uj ir o R H AR
55:52 Reserved R/W {R
51:32 phy cfg addr R/W PHY 347 B & U7 9] ff Hu kit
PHY i B S 5805 . 7ESERAER, HEIE LS NZ A7,
31:0 phy cfg data R/W IRIGFHPAT SHE; TRuedlERT, M PHY IR [BI e 204
RN Z A AR

4.35 SATA PHY PLL fic B & 75e

A ZFAF AR R XS SATA PHY P93 PLL #HATHCE .
Wbk fwF2: 0x0750
ZRIME: 00f0_0000h

% 4- 35 SATA PHY PLL fit & 2547 2%

frik AR Vil | 5k
23:0 pl pll ratio R/W | SATA PHY PLL Fic'®

4.36 USB2.0 PHY BeE &% 0

Hihkfw#% . 0868h
ERIAE: 00000000 0000 0000h

% 4- 36 USB2.0 PHY it B 291752 0

hiig, E4 vill | #ik

1:0 mode p0 R/W Code B IFAE ik

6:2 code_ext p0 R/W AN IERS, 24 calib_bypass B A

7 calib_bypass_p0 R/W SR IERY, PREFRETESIRE, mA K

8 bgbypass_p0 R/W it 9 #5 Bandgap i 4 1M 50 BGEXT 5

9 tck_cal_p0 R/W FCE N O

10 tq_cal p0 R/W 10DQ FEAAERE, mA R

12:11 | calib_tuning p0 R/W P EB G bandgap CRARTHAE WL T D

17:16 mode pl R/W Code B IFAE Rk

22:18 | code_ext pl R/W fd I AMEAZ IS, 24 calib bypass BT

23 calib_bypass_pl R/W S RGIERY, PREFRETESIRE, BA K
48
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24 bgbypass_pl R/W Zeid A8 Bandgap % 1T 5OH BGEXT 51
25 tck_cal_pl R/W FCE N O

26 tq_cal pl R/W 1DDQ FEAAERE, mif Rk

28:27 | calib_tuning pl R/W VAL P #31) bandgap

33:32 | mode p2 R/W Code #IEAE ik

38:34 code ext p2 R/W AT IERYS, 24 calib _bypass B{ZHT
39 calib bypass p2 R/W S R IERY, fREFWIETESRG, EA K
40 bgbypass_p2 R/W Zeid A8 Bandgap % 1T 5OH BGEXT 51
41 tck _cal p2 R/W FeE N0

42 tq_cal p2 R/W 1DDQ FEAAERE, miA Rk

44:43 | calib_tuning p2 R/W VA #E Y ¥ bandgap

49:48 | mode p3 R/W Code R IEME ik

54:50 | code_ext_p3 R/W 1 FHAMRZIERS, 4 calib bypass BEAVH
55 calib bypass p3 R/W e K IERY, fREFWIETESIIRE, EA K
56 bgbypass p3 R/W Zext P9 Bandgap % M 25 BGEXT 51 i
57 tck_cal p3 R/W ALE N 0

58 tq cal p3 R/W 10DQ AEAAERE, mA R

60:59 | calib_tuning p3 R/W YA #E ¥ bandgap

HE: PLEJEZE p0 ™ p3 ARFEIYAN USB2. 0 PHY Hi% 5

4.37 USB2.0 PHY Bt B & 7F%% 1-5

PLEFK (0870h MM Zrf74s) NFEUE, LU N AThREEE € LM ER, Frbig— A
I B AT AN 2 A7 23, NAREREE N AN 11, AGESH USB2. 0 s 1A 54 (& 14
0TG) , %5 M 0 FF4h, AL N FIEEM 074,

il fw#2: 0870h + (N%8) h
ERIAE: 00000000 0000 0000h

%% 4- 37 USB2.0 PHY Fit & 2917 5% 1-5

[DEC E4) vil | R
63:60 usb2_debug_ob N RO Debug ML 5] 5]
48:44 usb2_debug_sel N R/W Debug ML 5] I £
43 Dppul ldown N R/W Dp FhieBHAERE, KA R
42 Dmpulldown N R/W Dm T4 BRI RE, (KA

24 dp Bk dm JE 35 5V {19 VBUS B HE 7R
41 Det5v N RO RECEA

0: 4 42

24 dp B dm FLARKTHE, B 5V BUE MR RN
40 Dpdn short 1fs N RO 1: 554

0: &R
39 Codeminus_ N R/W /> BB IERS 00010
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38 Codeplus N R/W B A FBE B IERS 00010
37:36 Zhsdrv N R/W
HS DX HL i 1 5 5] T
2530 Thstx N R 0000-defaul tVOH
0001- defaultVOH+5mv
0010- defaultVOH+2%5mv
31:0 Afetrim N R/W

4.38 USB2.0 ERE HFr7Ees

Huhtfw#%: 08b8h
ERIAE: 00000000 0000 0000h

# 4- 38 USB2. 0 it B & 178
i3 | 4 viinl | fik
fa7rim O 25 DIFE )
port power control pres
12 R/W LG ThHED) %
ent
0: A ThFE ¥
USB2. 0 3 1 55 4]
11:8 | host u2 port disable R/W 1 3 2R B
0: 3 O A
7:4 host num u2 port R/W {EHERYT USB2. 0 Ay I 0
TR &R AR ATEERRES, SR D4R 2 USB2. 0 1Y
iy 11
3:0 hub _port perm attach R/W L
LR AR
0: JEK AR
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s 2K1500 4b 3 2% FH P F it

5 Hbhk=¥ 8] 7 Fc

gt 2K1500 PN EBHIEA 56 40 £7,  #% i @ RGP RS XIF R BL R 10 - 4%
B 22 XTFRAT LR REAS Mas ter 3 I HUC B R EAT S HICE . 10 TMERA PCT &
LRI FRANGERY R A % I B A AR A R i 1 O SOk U i, RIS R
— ANMBRUER PCT FCE 3k o

vt 2K1500 frith k=% [A] 5 PCT & kb2 (e R XAl R, B Ar 9 =28

1. o B 28] iz Rk 2B H T 05 & A 10 W& R PCT AL & 3k, HihhbH s &

PCT M & V5 I bk 2H 28 2

2. 10 #F[A): izl = A A T V5 A PCT H3E SCHY 10 kb7 [a] . 7E 2K1500 H 2 A

PCle f7iX Brthtik 2= ], FHF-J@Id 10 SB35 R U5 i) PCLe Fiil A K FUF R 4%
3. MEM Z[8) s B 1 DA b iy Fofr s k= 6] 22 470 () B A bk =25 18] Dy MEM 75 ]

A0 H s hE 23 [a) Rl 40 n R R TR
5. 10 Hukk A 1A R

NAME BASE MASK SIZE HiE
Memory 64’ h0000_0000 64’ hFFFF_FFFF F000 0000 | 256M PN 172 ]
FH W Py 350 B A A
M d 10 | 64” h1000 0000 64’ hFFFF_FFFF_F800 0000 128M ) |
enoty Tappe - S 0154 7% 7] (BAR)
FH W PCLe $5 4
PCle 10 64’ h1800_ 0000 64’ hFFFF_FFFF FE00 0000 | 32M . o
- - - ZRXT AN 10 2 (A
Type0 64’ h1A00 0000 64’ hFFFE_FFFF FFO0 0000 16M TypeO it & 4%
Typel 64’ h1B0O_ 0000 64’ hFFFF_FFFF_FFO0 0000 16M Typel fic & %% [H]
Jashas e, wrmtE
BOOT 64’ h1C00_0000 64’ hFFFF_FFFF_FFO0 0000 16M
- - SPI Ff1LIO E
LI0 Memory 64’ h1D00_ 0000 64’ hFFFF_FFFF_FFO0 0000 16M
, , Al WS 2 SPI .
Flash 64’ h1FCO 0000 64’ hFFFF_FFFF FFFO 0000 M NAND. SDIOFILIO F
CONFIG 64’ h1FE0_0000 64’ hFFFF_FFFF_FFFO_ 0000 M B AR A (A
SPI 64’ h1FFF 0000 64’ hFFFF FFFF FFFF 0000 64K SPI Pt & = (7]
Memory mapped 10 | 64” h4000 0000 64’ hFFFE_FFFE C000 0000 1G PCle MEM %3 [d]
Memory 64’ h8000 0000 64’ hFFFF FFFF 8000 0000 2G P17 2% [i]
Memory 64’ h1_0000_0000 64’ hFFFF_FFFF_0000_0000 4G PN 172 ]
Memory 64” h2_0000_0000 64’ hFFFF_FFFE_0000_0000 8G PN 172 ]
Memory mapped 10 | 64’ h40 0000 0000 64’ hFFFF_FFCO 0000 0000 | 256G PCIe MEM Z%[d]
Type0 64’ hFE 0000 0000 64’ hFFFF FFFF FF00 0000 | 256M TypeO it & 4%
Typel 64’ hFE_1000_ 0000 64’ hFFFF_FFFF FF00 0000 | 256M Typel fic & =5[]
Type0 64’ hFE 2000 0000 64’ hFFFF FFFF FF00 0000 | 256M Type0 Fit & 45
Typel 64’ hFE 3000 0000 64’ hFFFF_FFFF FF00 0000 | 256M Typel fic & =5[]
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5.1 —&%AZXTFFxR

— AT R I 3 A F I, 53 A EH COREO. COREL A1 10 #f.

— G IF ORI B AT DU RC B, 0] DUR AR, BRI b il 2% (8] 43 BC ot T 2%
e HP LS T 32 SO 64 firHihk A% ()T R
® 5 2 AL ST E

k2 ) Ko | B/ B B EE A HVE
FEEIZBH LA
0x1000 0000 - 0x17FF FFFF 128M | /0 B4 TC B 25 7 4% 25 1H) MEM KA1, &> 10 A1
BAR il 7E iZ Hudik 25 1]
0x1800 0000 — 0x19FF FFFF 32M PCle ff] 1/0 %5 32 IR
0x1A00_0000 - Ox1BFF FFFF 32M FA 1/0 B A& I RC B Sk 251 32 AR
0x1C00_0000 — Ox1CFF_FFFF 16M Ja h A ] BOOT
0x1FCO_0000 — Ox1FCF_FFFF M Ja Bl A ] BOOT
0x1FEO_0000 — 0x1FEO FFFF 64K Confbus O Fr e B 25 (A
AVEIRURY - L /
0x4000_0000 — Ox7FFF_FFFF 16 Zfé#wmmﬁ? VO BRI | o) gt
I
0xFE_0000_0000 - OxFE_FFFF_FFFF 46 FA 1/0 B8 I RC B Sk 2517 64 AiAR
0xFD_FC00 0000 — OxFD FFFF FFFF 64M PCIe [¥) I/0 %] 64 FiAE
0xFO_0000 0000 — OxFF FFFF FFFF 64G 1/0 %4 1 B 25 0] 64 fria
NN . Bit6 N0, HH% scachel; A2 6 A U E 5 i
H 25 1] 3K '
HAbHOIE o B8 5[4y CACHED Bit6 ¥ 1, Bii# scachel H 1

5.2 “R/RARXFFR

pots 2K1500 [ A8 PR AN — 2% Cache WAFEEHIZR . B shisid (SPT s
LI0) . confbus &, UART Al 12C.
Hiudk 7 2 it SCACHEO.  SCACHEL PN BAT 32 TR A TP HEAT % ph e 43 A0 b ik 3 46t 1y ¢ &
(¥1, BEEHPTCAERAFRCE, tn] DR ARE 2% B, BRI bk 2 6] 2 BC G s R o
® 5 3 AL SO E A

Hhtik 7 ] KN | e/ E A E HVE

0x1C00_0000 — 0x1CFF_FFFF 16M Ja Bl ] BOOT

0x1FCO_0000 — 0x1FCF_FFFF M Ja h A ] BOOT

0x1FEO 01F0 — Ox1FEO O1FF 168 SPT Jic B = (A

0x1D00 0000 — Ox1DFF FFFF 16M LI0 =¥[d]

0x1FEO_0000 — 0x1FEO FFFF 64K Confbus O Fr e B 25 (A

0x3FF0_0000 — 0x3FF0_FFFF 64K Confbus O Fr e B 25 (A
52
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0x1FEO_O1EO — Ox1FEO_O1EF 16B APB

0x1FE0_0100 — Ox1FEO_O17F 128B APB

5.3 I FFRYM R E

g 2K1500 A2 ST 9% i H1 w] DLIE I 0PSBl e B0PF AT BAXT A Master i 145U 5
g RIEATIE L E, B Master Ji FIARHA 8 ANHUbEE 1, AT RASE Rk 8 ANk & 11K H
PR de . Ak 0 A1 BASE. MASK Al MMAP = 64 A% /7284, BASE LA K 75 %}
F5 MASK SRR AR SRS Al 1 kg a0 MMAP (I DY A7 3 -5 B H A% Slave 3 1 4
5, MMAP[4] 37 s VFHUEE , MMAP[5] 387k fovr B, MMAPL6] 3% 75 0 VF A2 £ U7 1) 13 ¢
MMAP [7] 2671 & ¥ RE -
F 5- 4 MMAP “FBuf B 1)1 2% (8] 1 i) &g

[7] [6] [5] [4]
B DS AL | FLVFXT SCACHE/ Py A7 AT A2 R ) SRR | AU

[CIREG L AVAS (IN_ADDR & MASK) == BASE

I T8 2K1500 648 R A [ e e, 76 LA S Zhet, e & AL TR MIRE, A
I 5 B R G AT RO

Mok B R A AR R R R
#* 5 5L M AR R

Huhik

AT A

Hiuhik

WA A

0x3ff0_2000

COREO_WINO_BASE

0x3ff0_2100

CORE1_WINO_BASE

0x3ff0_2008

COREO_WIN1_BASE

0x3ff0_2108

CORE1_WIN1 BASE

0x3££0_2010

COREO_WIN2_BASE

0x3£f0_2110

CORE1_WINZ2_BASE

0x3££0_2018

COREO_WIN3_BASE

0x3£1f0_2118

CORE1_WIN3_BASE

0x3ff0_2020

COREO_WIN4_BASE

0x3ff0_2120

CORE1_WIN4 BASE

0x3ff0_2028

COREO_WIN5_BASE

0x3ff0_2128

CORE1_WIN5_BASE

0x3£10_2030

COREO_WIN6_BASE

0x3££0_2130

CORE1_WIN6_BASE

0x3£10_2038

COREO_WIN7_BASE

0x3£10_2138

CORE1_WIN7_BASE

0x3ff0_2040

COREO_WINO_MASK

0x3ff0_2140

CORE1_WINO_MASK

0x3ff0_2048

COREO_WIN1_MASK

0x3ff0_2148

CORE1_WIN1_ MASK

0x3£10_2050

COREO_WINZ_MASK

0x3£10_2150

CORE1 WIN2 MASK

0x3£10_2058

COREO_WIN3_MASK

0x3£10_2158

CORE1 WIN3 MASK

0x3ff0_2060

COREO_WIN4_MASK

0x3ff0_2160

CORE1_WIN4 MASK

0x3ff0_2068

COREO_WIN5_MASK

0x3ff0_2168

CORE1_WIN5_MASK

0x3££0_2070

COREO_WIN6_MASK

0x3££0_2170

CORE1 WING MASK

0x3££0_2078

COREO_WIN7_MASK

0x3££0_2178

CORE1 WIN7 MASK

0x3ff0_2080

COREO_WINO_MMAP

0x3ff0_2180

CORE1_WINO_MMAP

0x3ff0_2088

COREO_WINI1_MMAP

0x3ff0_2188

CORE1_WIN1_ MMAP
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0x3ff0_2090

COREO_WINZ2_MMAP

0x3ff0_2190

CORE1_WINZ2_MMAP

0x3ff0_2098

COREO_WIN3_MMAP

0x3ff0_2198

CORE1_WIN3_MMAP

0x3ff0_20a0

COREO_WIN4_MMAP

0x3ff0_21a0

CORE1_WIN4 MMAP

0x3ff0_20a8

COREO_WIN5_MMAP

0x3£f0_21a8

CORE1_WIN5_MMAP

0x3f£0_20b0

COREO_WIN6_MMAP

0x3ff0_21b0

CORE1_WIN6_MMAP

0x3ff0_20b8

COREO_WIN7_MMAP

0x3ff0_21b8

CORE1_WIN7_MMAP

0x3ff0_2200

10 L1X _WINO BASE

0x3ff0_2208

10 L1X WIN1 BASE

0x3ff0_2210

10_L1X WINZ_BASE

0x3ff0_2218

10_L1X WIN3_BASE

0x3£10_2220

10 L1X WIN4 BASE

0x3£10_2228

10 L1X_WIN5 BASE

0x3ff0_2230

10_L1X WIN6_BASE

0x3ff0_2238

10_L1X WIN7_BASE

0x3£10_2240

10 L1X_WINO MASK

0x3£10_2248

10 L1X_WINI MASK

0x3ff0_2250

10_L1X WINZ2_ MASK

0x3ff0_2258

10_L1X WIN3_MASK

0x3ff0_2260

10 L1X_WIN4 MASK

0x3ff0_2268

10 L1X_WIN5 MASK

0x3ff0_2270

10_L1X WIN6_MASK

0x3ff0_2278

10_L1X WIN7_MASK

0x3ff0_2280

10 L1X_WINO MMAP

0x3ff0_2288

10 L1X WINI MMAP

0x3ff0_2290

10_L1X_WINZ_ MMAP

0x3ff0_2298

10_L1X_WIN3_MMAP

0x3£10_22a0

10 L1X WIN4 MMAP

0x3£f0_22a8

10 L1X_WIN5 MMAP

0x3ff0_22b0

10_L1X_WIN6_MMAP

0x3ff0_22b8

10_L1X_WIN7_MMAP

0x3ff0_2400

SCACHEO_WINO_BASE

0x3ff0_2500

SCACHE1_WINO_BASE

0x3ff0_2408

SCACHEO_WIN1_BASE

0x3ff0_2508

SCACHE1_WIN1_BASE

0x3ff0_2410

SCACHEO_WINZ_BASE

0x3ff0_2510

SCACHE1_WINZ_BASE

0x3£10_2418

SCACHEO_WIN3_BASE

0x3ff0_2518

SCACHE1_WIN3_BASE

0x3£10_2420

SCACHEO_WIN4 BASE

0x3ff0_2520

SCACHE1_WIN4_BASE

0x3ff0_2428

SCACHEO_WIN5_BASE

0x3ff0_2528

SCACHE1_WIN5_BASE

0x3ff0_2430

SCACHEO_WIN6_BASE

0x3ff0_2530

SCACHE1_WIN6_BASE

0x3ff0_2438

SCACHEO_WIN7_BASE

0x3ff0_2538

SCACHE1_WIN7_BASE

0x3£10_2440

SCACHEO_WINO_MASK

0x3ff0_2540

SCACHE1_WINO_MASK

0x3ff0_2448

SCACHEO_WIN1_MASK

0x3ff0_2548

SCACHE1_WIN1_MASK
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0x3£10_2450

SCACHEO_WINZ2_MASK

0x3£10_2550

SCACHE1_WIN2_MASK

0x3ff0_2458

SCACHEO_WIN3_MASK

0x3ff0_2558

SCACHE1_WIN3_MASK

0x3ff0_2460

SCACHEO_WIN4 MASK

0x3ff0_2560

SCACHE1_WIN4 MASK

0x3£10_2468

SCACHEO_WIN5_MASK

0x3£10_2568

SCACHE1_WIN5_MASK

0x3£10_2470

SCACHEO_WIN6_MASK

0x3££0_2570

SCACHE1_WIN6_MASK

0x3ff0_2478

SCACHEO_WIN7_MASK

0x3ff0_2578

SCACHE1_WIN7_MASK

0x3ff0_2480

SCACHEO_WINO_MMAP

0x3ff0_2580

SCACHE1_WINO_ MMAP

0x3£10_2488

SCACHEO_WIN1_MMAP

0x3£10_2588

SCACHEL_WIN1_MMAP

0x3£10_2490

SCACHEO_WINZ_MMAP

0x3£10_2590

SCACHEL_WIN2Z_MMAP

0x3ff0_2498

SCACHEO_WIN3_MMAP

0x3ff0_2598

SCACHE1_WIN3_MMAP

0x3ff0_24a0

SCACHEO_WIN4 MMAP

0x3ff0 25a0

SCACHE1_WIN4 MMAP

0x3£10_24a8

SCACHEO_WIN5_MMAP

0x3£10_25a8

SCACHE1_WIN5_MMAP

0x3ff0_24b0

SCACHEO_WIN6_MMAP

0x3ff0_25b0

SCACHE1_WIN6_MMAP

0x3ff0_24b8

SCACHEO_WIN7_MMAP

0x3ff0_25b8

SCACHE1_WIN7_MMAP

— 2% xbar ¥4z 2 > Scache M 10 it N B4, 24> core A1 10 MrfF Ny 1 B & #EAT
WSS . 2% xbar 32 EERE AR 6] 38 A0 MISC 1E M4, 2 /> Scache /E N L%
HEAT B L

FEAN IR 11l BASEL MASK A1 MMAP =A™ 64 {7 27 A7 a5 4 5, BASE LA K 75 %§ 557, MASK
KA 5 FERD = Ar o 1A% 2, MMAP Ff & 446 o bk | i bk 498 % A e 4 i S5 4oL,
R R

F 5 6MMAP 247 #5135t B

[63:40] [39: 10] [7: 4]
R g it i DHRE

[3: 0]
M5

Horp, — 2 xbar MBS XN BE& U1 TR TR
R 5 T % xbar N &5 5 PTIRAEHLA I R G R

NS | HE&
0 Scache0
1 Scachel
2 10 Hf

T2 xbar MBCE SR U R TR -
R 5 8 4 xbar MBLE T 5 Fr i BRER (A0 I ¢

Mg

H s

MC

SPI

LIO

APB

=N (O |0 |~ O

CONFIG

95




Feimiil

LOONGSON TECHNOLOGY St 2K1500 Ab T 22 H P F

TEFENL, & O EAES Cache —BUME G K IFAT HULEFE e, 75 MIZE SCache Ab
FIHdE 2 54T 28— 2% Cache ALHIHIIEA—3, S3 Cache —F M 4EP 4%
& Hm AT (IN_ADDR & MASK) == BASE

bk A OUT ADDR = (IN ADDR & “MASK) | {MMAP[63:10], 10’ ho}
IR RS, S B3E, CPU M 0x00000000 — OxOfFEEFLe Lk X [a]

(256M) 53] DDR ] 0x00000000 — OxOFfFFFFF [k X A], 0x10000000-0x17FFEFFE Mt
B B8 B ) PCT_MEM 25 &),  0x18000000-0x19fFfFF Mt & 3] 5 A f) PCT_T10 = Ja] ,
0x1a000000-0x1af fTE{f B 85 7 i) PCT BC & 7 8] (Type0) , 0x1b000000-0x IbfffLff
Wbt 2505 119 PCT fid B 25 18] (Typel) , 0x40000000-0x7fFFEFEE W B0 H ) PCT_MEM 2%
(8] RAF TT LAEE I A8 SO N2 PR I 2 A 24 S LT 1) b 2 ) B e A 4

BBAh, B8 ANk B EA AT, A ) SR AR EUR B H O

5.4 10 HiEMZE

2K1500 H i) 1O ELEERI 48 R R AL . v T T3, 3% BT 10 4% 73 ) PCTe X
#% (A4 PCIe0 5 PCIel) MIJAh 10 ¥4 (R PCle ZAMUFTA HAMK ) W4T .
10 B34 WY 2% 32 2 py DL P 30 00 0 s A it
1. CPU V5In) 10 Be& s, FHabhteg e X Z .
Ol E Jjin]: CPU B ELE RV 10 B ML & 3k
®10 jjiil: 10 V5l Fl T-5 1] PCTe #ibil & N ilF B (Y 10 Huhib 2= [), #R4E PCTe HCHE &
ff) T0 Base F1 10 Limit fic B ¥ e Mokt i i 7 28
® [ F A7 A7 AU 1)« Al &S T BT B Sk BAR ik 5 7] TO e ) A R B 2 A7
2%, MEM Vi 257,
OPCle Ui ¥ & MEM j i : #R#% PCle B ¥ k) Memory Base Fl Memory Limit.
Prefetchable Memory Base fll Prefetchable Memory Limit #E47ihhl#ker, H
5 in] PCTe NI 4% 1) MEM 25 [H]
2. 10 DMA VjIR] NAF VIR, AT CACHE Vi) AL,

5.4.1 PCI 4% 1)HC & =3[
BLSEIX G C B Sk (B RV & A7 A 2 0 D W A TG B Sk s (R 4R M2 AN 10 &
e HOTC B Sk BT E R il 25 6], T 5 9% 2 4795 25 (D4R (R 2 TG 2 Sk b 1 BAR T4 78 iR &% TiC B
TAF A AR A 8] o D7 i) T/0 B )B4 57 A7 s 2 18] e 22 56 B IUHC AT B 5 7% 18] P 1) BAR ik
PRI E 2 A L a Hhh, SR P A B 1 4 25 A7 A AT IS .
TN 64 AL Uy ) C B Sk A (] 0 M bk g 2, S 2K1500 HoE SCHh ik B

0xFE_0000 0000 - OxFE 1FFF FFFF & CPU H] 64 {7 fc & HihkZ5[6], CPU i@ it ix Btk 17 1n)
56
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FNBCR B PCIFCE Sk o Hrhl g [63: 28] ¥R It B Sk KM (0xFEO /& TypeO, OxFEL /& Typel,
HoAbPREE D + [23:16]4E Typel ML B K5 7] I F R 5265 (Bus Number) , TypeO i &
B [15:11]RRW% 5 (Device Number); [10:8]F"IAES (Function Number); [27:24]
AT 0] HEEAKF WL (offset) , KR/ 4K, TEZ CPU U5l PCT L & k45 [A] i) 64

fribdikAg 2.
39 3231 28 27 24 23 16 15 1110 8 7 0
Type 0 | FEOh Offset[11:8] Reserved I\]I)uerjlibfsr ;T;;Z: Offset[7:0] ‘
39 3231 28 27 24 23 16 15 1110 8 7 0
Type 1 | FElh Offset[11:8] Bus Number I\lljlftrl%::r ;‘f;::l Offset[7:0] ‘

K] 5- 164 AZFC B V5 1) H kA% 20

NTAE RGN, AL T 32 Abhb A UR AL B R, N E R, %
BT, bk A R 8 Az (BRI 256B) o b, Hihbfg[31:24] kg & LKA (0x1A &
Type0, Ox1B /& Typel) ; [23:16]7F Typel ZRAIFELE kv M R84S (Bus Number)
TypeO W78 ; [15:11] F R % &5 (Device Number) ; [10:8] #/RINAES (Function
Number) ; [7:0] %R f#% (offset) , K/ 256B.

31 24 23 16 15 1110 8 7 0
Device Function
Type 0 ‘ 1Ah Reserved Number ——— Offset
31 24 23 16 15 1110 8 7 0
| Device Functi
Type 1 ‘ 1Bh Bus Number ‘ Number I\?f;bo;rl Offset

B 5 232 A B Uy n) kg =

5.4.2 PCI % MI)RE

Jits 2K1500 &5 47, H AR AC B Sk (8] 1) B A S : APB SUZRAE I 2. GMACO/1 4% 2% .
USB il %%, SATA 4% %% . PCTe0/1 #HI25F1 DMA $5 85 . I Fif APB B & AR1E N — A3
PRHEAE APB S 23l b, Bk [15: 12] A7 @-AT VRS, N CHR g i i . &AM
FRAT . DRSS LT B Sk Vs 1) 3 Huhk N 3R TR (%R HAFE S APl 2 4 5 1 id B
ZSM], ARIVE PCTe #2230 Typel P51A1%5) . B T PCle 42l 8% 2 4, HAh ¥ & (1 B Sk %
) KN R A 2568,

R 59 BV IIACE Ui ) 6 &

Device
X Number, . .
Device . Vendor ID | Device ID Size
Function
Number
APB 2, 0 0x0014 0x7A22 512K
GMACO 3, 0 0x0014 0x7A03 32K

o7
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GMAC1 3, 1 0x0014 0x7A03 32K
USB2-XHCI 4, 0 0x0014 0x7A44 M
USB2-0TG 5 0 0X0014 0x7A54 256K
NAND 7, 0 0x0014 0x7A68 512
SPI2 7, 1 0x0014 0x7A2b 4K
SATAO 8 0 0x0014 0x7A18 1K
PCIe0-Port0 9, 0 0x0014 0x7AT9 8K
PCIe0-Portl 10, 0 0x0014 0x7A39 8K
PCle0-Port2 11, 0 0x0014 0x7A39 8K
PCIe0-Port3 12, 0 0x0014 0x7A39 8K
PCTel-Port0 (RC) 15, 0 0x0014 0x7A79 8K
PCIel-Port0 (EP) 15, 0 0x0014 0x7AF9 4K (BARO) , 8K (BAR1), 256M (BAR2)
PClel-Portl 16, 0 0x0014 0x7A39 8K
CONFBUS 21, 0 0x0014 Ox7ala 64K
SPI3 22, 0 0x0014 0x7alb Tg&fﬁgﬁ)
SPI1 23, 0 0x0014 0x7a2b 4K
eMMC 28, 0 0x0014 0x7A88 4K
SD 28, 1 0x0014 0x7A48 4K
AES 29, 0 0x0014 0x7A0e 4K
DES 29, 1 0x0014 0x7Ale 4K
RSA 29, 2 0x0014 0x7A2e 4K
RNG 29, 3 0x0014 0x7A3e 4K
DMA 30, 0 0x0014 0x7A2F 4K

e PCle 4b, P HOEC & Sk 22 [ #E 6 PCT TypeO BAIMIKE R, WMTFEFx, HEGD
WA EANRMRE, JEXHBRETFNA.
2% 5- 10 Type0 KA HE Sk

31 | 24 | 23 | 16 15 | 8 | 7 0 ADDR
Device ID Vendor ID 00h
Status Command 04h
Class Code Revison ID 08h
BIST Header Type Lantency Timer Cache Line Size 0Ch
Base Address 0 10h
Base Address 1 14h
Base Address 2 18h
Base Address 3 1Ch
Base Address 4 20h
Base Address 5 24h
CardBus CIS Pointer 28h
Subsystem 1D Subsystem Vendor ID 2Ch
58
FS R AR ERAS
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Expension ROM Base Address 30h
Reserved Ca?abilities 24h

Pointer
Reserved 38h
Max Lat Min Gnt Interrupt Pin Interrupt Line 3Ch
% 5- 11 TypeO [FIBCE LA fE 28
- PO i B
HRAH sty | 8/5 | ShRkdk (% PCle #4152
Vendor ID [y =) e S
Bl RS 1D 2 0x0 RO fili&w 1D 5 B E# N 0x0014
Device ID . o
Wi 1D 2 0x2 RO &% 1D 5
Bit0: I/0 jjialfdifg
Bitl: fAfigasiy il ag
Bit2: TR
Bit3: & H A HEAN
Command Bitd: fAfifas 5 SO fiRE | A EMILE, F
P, 0x4 RW Bit5: VGA HEHR T B REAR BB AT
LA Bit6: RIS fiti 2% Ui I g
Bit7: Z5F5 &
Bit8: SERR#{#if%
Bit9: PREEFELE
HE. 5H
Bit3-0: RO, P4
Bit4: RO, BE/1%I3K
Bit5: RO, 66MHz fig/
Bit6: 1§
Bit7: RO, PRETHERE
Bit8: RW, F & HImar ML
Status e
R 175 0x6 ROZRY | Bit10-9: RO, ¥4 icsesens
Bitll: RW, & HFrKMAZ
=
Bitl12: RW, W HFrkM
Bit13: RW, BB KM
Bitl4: RW, KHARFHES
Bit15: RW, AUF% oS
Revision ID . o i .
ik ) 0x8 RO WA S BB EHE N 0x0
Bit7-0: Prog. I/F ZmfsiEr
c1 Cod Bit15-8: Subclass code, |
}%?éz% ode 0x9 RO e
I Bit23-16: Class code Z£5)
g
Cache Line Size Jets 2K1500 74T K/ = .
PN 0xC RO 6By te A EH N 0x10
Latency Timer o
o O 2 0xD K PR
Bk PCle $xihilgs4k, #72
Header Type Type0.
- 0xE RO FHN bitT KonZ ThReJE -
Sk
RO LI
0-FIREW %
59
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Bit3-0: 5EAHS, 0-piTh5E
s JE - &R E AR
BIST Bits-4: {8
SRERE I Oxt kv Bit6: 23l BIST fre
Bit7: BIST E/J, 1-#R4H
BIST Zhfig, O-Af2ft
F bt 475 0-
Bit0: RO, 1-1/0 FHbhtZ547
2%, O-MEM JeHbiil 251728
1/0 HHhhh 2517 2%«
Bitl: {8
Bit31-2: RO, JEHbiileg
Base Address Register 0 JT g
0 B ELh 27 58 0x10 RW/RO Bit63-32: {#& P 6 it
MEM & b1k 17 i B8«
Bit2-1: RO, MEM J&Hihit
AT - BT B 8 B H T,
00-32 fi7, 10-64 fif
Bit3: RO, FREHUEME
Bit64—4: JLHihksaog
??%i%gii%igiﬁfegiSter ! 0x18 RW HEH A58 1 U 64 Ao
];a%egl\iid%e%s%;egister 2 0x20 RV SLHE 25475 0 F% 64 Rk
Cardbus CIS Pointer \ v
OIS - 1 28 Jikt- 0x28 RW CIS ki kiast fREE
Subsystem Vendor ID A = 5
R Gk 0x2C RO F RGP 1D 5 e
Subsystem 1D s = 57
R 0x2D RO TRYMA 1D 5 TR
¥ /% ROM bt 27 7 2%
. Bit0: Hihhikrdfffe
;ﬁ%gﬁiifggigﬁtBase Address | 4 a9 RW Bitl0-1: {2 1R
Bit31-11: A T8 & ROM i
U HLhE
Capabilities Pointer " 57
5 Ay i 0x34 RW N R {REE
Reserved 0x35 1R 5
Reserved 0x38 1R 5
Interrupt Line - 4
4 55 5 0x3C RW W 2% B A
ﬁ;;%%%% 0x3D RO T 3 2 47 RS ([ PCTe Pihi52)
EQZ\gggiﬁﬁ&Tﬁﬂ 0x3E RN {75 (B PCTe #2130
Max Lat 0x3F RW B (% PCIe $54i28)

FREX PCT 2% F Kt []

PCle #2281 B kA Typel KA, BARUITFR:

60
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%5 12 Typel KRIPLE L
31 24 | 23 | 16 15 | 8 | 7 | 0 ADDR
Device ID Vendor 1D 00h
Status Command 04h
Class Code Revison ID 08h
BIST Header Type Lantency Timer Cache Line Size 0Ch
Base Address 0 10h
Base Address 1 14h
Secondary Lantency . .
. Subordinate Bus # Secondary Bus # Primary Bus # 18h
Timer
Secondary Status 10 Limit 10 Base 1Ch
(Non-Prefetchable) Memory Limit (Non-Prefetchable) Memory Base 20h
PrefetchableMemory Limit PrefetchableMemory Base 24h
Prefetchable Memory Base 28h
Upper 32 Bits
Prefetchable Memory Limit 9Ch
Upper 32 Bits
I0 Limit 10 Base 20h
Upper 16 Bits Upper 16 Bits
Reserved Capabllltles 34h
Pointer
Expansion ROM Base Address 38h
Bridge Control Interrupt Pin Interrupt Line 3Ch
%5 13 Typel MACE L FF4%
i e i A
. N i St = 1 e
AT ettt | w2/5 ) e fii i (PCle Hti]52)
Vendor 1D
138 7 = 8 s
HIXERS 1D 2 0x0 RO #iliE R ID 5 BB [ #9 0x0014
Device ID s =
B D B 0x2 RO W& D5
Bit0: 1/0 Pyl f#fE
Bitl: fFf##%Vs IR {ERE
Bit2: FEZ(LHE
Bit3: & H AL
Command Bitd: fAfifass 50Kl He A E LS,
PO 0x4 RW Bit5: VGA AR 5Tl i EL A BEAH I e A
PN Bit6: &7 IR A 5 BTl 2 U7 e 1
Bit7: AFAfF A
Bit8: SERR#f# At
Bit9: PRIELEL R
He: 7
Bit3-0: RO, f#F
Bit4: RO, fiE/13%
Status Bit5: RO, 66MHz fig
. . 0x6 RO/RW Bit6:
s 1738 x O R
Bit7: RO, PRIEEFELRE
Bit8: RW, FI&HIRA ML
i
61 \/
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Bit10-9: RO, &#&iEFER

Bitll: RW, & HIKM(ES
Bit12: RW, WE|H bR
Bit13: RW, @34 ki
Bitl4: RW, KHEARFHES
Bitl15: RW, i3z e
Revision ID N
0x8 RO i = BAGES A 0x0
Wik 3| X PN BB AR N 0x
Bit7-0: Prog. I/F #uf&:
Class Code Bit15-8: Subclass code, T2 .
e 0x9 RO 415 0x0b3000
KA X i AR 0x
Bit23-16: Class code ZJjf
Cache Line Size _
s 0xC RO CEAEAT R/ “ K 0x00
PN X RAFAT K BB E N 0x
Latency Timer 5
i i 0xD RW fRH
Header Type Sk B s i o
S 0xE RO PCIe #& il 28 #2& Typel HRAE A 0x01
Bit3-0: SERARIS, 0-mLh5E
B, 3R 0- &R B I IR
BIST Bits—4: {#F o
A EIRR 0xF Ri Bit6: #2z BIST fRE
Bit7: BIST G&/7, 1-#&ff BIST
ihE, 0-AFfit
FEHbHE P A7 4% 0
Bit0: RO, 1-I/0 R:Hhbl-Z77
2%, O-MEM JeHbiil 251728
1/0 JEHh bk Z A7 2% -
Bitl: {8
, Bit31-2: RO, F:Hhihb#ig
Base Address Register 0 0x10 RW/RO Bit63-32: {RH& 64 £ MEM %% [
MEM FEHb b A7 £ 2%«
Bit2-1: RO, MEM JEHhil-2
TEP%-PEND % 55 T BT,
00-32 {37, 10-64 fif
Bit3: RO, FiFZHU=ME
Bit64—4: JLHihkHaog
Primary Bus # 0x18 RW Primary Bus %5 ZRIAH O
Secondary Bus # 0x19 RW Secondary Bus %% 2RINH 0
Subordinate Bus # 0x1A RW Subordinate Bus W5 2N 0
10 Base 0x1C RW/RO [3:0] RO, Oh-16bit, 1h-32bit BRIy Ox1
[7:4] RW
10 Limit 0X1D RI/RO [3:0] RO, Oh-16bit, 1h-32bit BRIy 0xl
[7:4] RW
Secondary Lantency Timer 0x1E RO Secondary Bus IRZESHAF28 2RIAH 0
(Non—Prefetchable) Memory [3:0] RO, must be 0 o
bl E S
Base 0x20 RW/RO [15:4] RW ZRIAHN 0x0
62 v
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(Non—Prefetchable) Memory [3:0] RO, must be 0 o
4 5
Limit 0x22 RI/RO [15:4] RW BN 0x0
3:0] RO, Oh—-32bit, 1h-64bit NN
Prefetchable Memory Base 0x24 RW/RO [ ] ! ! RN 0x1
[15:4] RW
Prefetchable Memory Limit | 0x26 RW/RO [3:01 RO, Oh=32bit, Th=64bit | ) o o )
[15:4] RW
Prefetchable M B N, N N
retetenabre femory base 0x28 RW A FHEL MEM Hhuhik 25 18] &y 32 fif AR O
Upper 32bits
Prefetcha?le Memory Limit 0x2C R ATFEL MEM Mkl 25 6 25 32 fir RN 0
Upper 32bits
10 Base Upper 16 Bits 0x30 RW 10 Hudil: Base /& 16 fif HINKO
10 Limit Upper 16 Bits 0x32 RW 10 Hihik Limit /& 16 fif BiIANANO
Capabilities Pointer . Vs
. 0x34 RW ¥ R$a% ERIN N 0x40
o X VRARET LTy Ox
TR ROM F:Hh i 25 17 3%
. Bit0: HihbiRAD{fiRE
E ROM B Add
T;‘%“ng;;mm ase BAATess | ox3s RW Bitl0-1: {f B
o Bit31-11: AT ¥55E ROM R LG
Hhudik
Interrupt Line Vs
0x3C RW W 28 25 17 ERINH OxFF
£ X W2k 2 A RINH 0x
Interrupt Pin R
. . 0x3D RO b 5|2 A7 2 ERIAN 0x0
R —— X TS| A A RiINA 0x
O(RW) : Parity Error Response
Enable
1(RW) : SERR# Enable
2(RW) : ISA Enable
3(RW) : VGA Enable
4(RW) : VGA 16bit Decode
5(RW) : Master—Abort Mode
6 (RW) Secondary Bus Reset
Bridge Control 0x3E RW/RO 7(RW) : Fast Back—to—Back BRI O
Enable
8(RO) : Primary Discard Timer
9: Secondary Discard Timer
10(RW1C) : Discard Timer
Status
11(RW) : Discard Timer SERR#
Enable
15:12 Reserved

5. 4.3 W& k= (8] 43l 7~ 45

Xf PCT ¥ BV r) 3 2430 1 PCT MEM 3 ()R 7€ L. B mT DAYE i bl BE AR R 0 L &
W& vl . N PCT B4 4% : PCTe. USB. SATA. GMAC. SPT. X834 (il il
LA BB, — P Bl A . 8 PCT m gk, SN (PCL 7y
L) B E A, SR EL& S B & A MEM ZS R RT 1/0 2 A Kb, R SR
0x40000, 0000 0x7{Ef, fEEF 3X /N M HE W 4 o & & K /b 1 MEM = & , M
0x1800, 0000 0x19fF, £ X AHubk N 73 BL A& KM 1/0 7#[8] (PCTe B4 o
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B 7 IX 4 PCT Mt & o, 0B — Ll Y i st bk 0 R (R0 BE 4%, LRt b d2eeil) 95

HPET 4% #% . confbus it & &7 17 2%« MISC MR KA.

X 5- 14 FIZE 5- 15 45 7 [ g Mk B4 A PCT ¥ 46 1 — b bk 0 leos 1, BLRCEANT
B M 31k 25 8] /NI SCRE RV ) 2880 . D el 2R e, B /R FH5 U5 (lbyte) , HRRmEFUf
i1 (2byte), WRRFViM (4dbyte), D RRXF Vi (8byte), Q FIx 4 F i (16byte),
C %7~ cacheline 1] »

#* 5 14 [l Huhik e sk 4 A
LS ik ] ik 2 1A KA ZIEES
INT 0x1000, 0000~0x1000, Offf 4K BHW
HPET 0x1000, 100070x1000, 1fff 4K BW
CONF REG 0x1001, 0000~0x1001, ffff 64K BHW
MISC 0x1008, 0000~ 0x100¢, ffff 512K BW

k¥R, BT PCle TO/MEM 4L, HE

#* 5- 15PCT W agdhhik a3 ] fiik
2N Hbhk 2% ) K eSS
PCIe 1/0 AIACE BHW
PCle MEM AIACE BHW
SPT MEM 16M BHWDQC
USB-XHCT 1MB W
SATA 1K W
GMACO 32K W
GMAC1 32K W
SPI REG 4K B

B IR TR /A [ E AR, BT A

R kA (R] RS dR ik . PCTe TO/MEM Hiydk 7% 18] ) K /N 75 AR i B e 2 R P
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6 3= Cache (SCache)

SCache L & Jp 0 2K1500 AbH 28 N #8 FT Ab HE 88 4% BT Je = ) = 2% Cache. SCache fik
() B IE L $

. 16 T Cache 7 [A] BA 1 o

. KR

. i3 H 3% 52 HF Cache —EPE B

. AT A 24N, R E AL B TP W%
. K 16 BT AHBELE R .

. CRF ECC 125

. SCHF DMA — B3 5 AT SR L o

. Y HE 16 FhILE Cache ELF TR

. TG E OAIEEE Cache.

. PRAFEEE IR 5] JR 1

3t % Cache M A0 45 3 = Cache & BEBL L scachemanage M 3£ = Cache Vj ] 15 3k
scacheaccess. Scachemanage #3471 57 4b P 352k H AL B 25 A1 DMA fj U7 [R]iE 3K, i 3L = Cache
[ TAG.  H SR 2505 B AFIAE scacheaccess fH A, NFEMKIIFE, FLZE Cache [ TAG,
H R AEE 7T Lo JF U7 1), L5 Cache IRFSAL. w AL TAG — 2 f#4E, TAG f£IFE TAG RAM
W, HSRAFE DIR RAM S04 47 75CfE DATA RAM o SRR SR 17 1] 3 22 Cache,  [AIA 32
HETA BRI TAG. H %, JFARHE TAG kit H 3, FFRAE A b s . Bk, &=
B KA S B9 SR R E— 1) TAG.  H s .

PR E AR S HOVERE, FEEE Cache BN T BINLA] . VEAEMBIX It
Cache HL& gl BlifE, AT AS 29 B et 5 = Cache (FRE 16 L= Cache &R MR AN(E 1
B o AL F G B AT A 4 18] W] LA L S Cache B P (0 DU B0 BT 1 29 A7 28 EAT B A D
B, HLILRIE 16 B35 Cache A — B A BT . LA 3L Cache Y B DVA B iE KT,
RS 1 X AE 3L 5 Cache i f BAEBI(E, TE4 DVA B BH:5 N FIFL = Cache T A2
WAT

% 6- 1 #L= Cache HiH D AR E

2 ik P Eifipa

Slock0 valid 0x3££00200 [63:63] 0 SHIHE MG &AL

Slock0_addr 0x3££00200 [47:0] 0 S8l & Mtk

Slock0 mask 0x3££00240 [47:0] 0 SHIE DD

Slockl valid 0x3££00208 [63:63] 1 S8E DA

Slockl addr 0x3££00208 [47:0] 1S4 Mgk
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Slockl mask 0x3££00248 [47:0] 1 SHIH MRS
Slock2 valid 0x3f£00210 [63:63] 2 SHE DG AL
Slock2 addr 0x3££00210 [47:0] 2 S8 Mt
Slock2 mask 0x3££00250 [47:0] 2 5B 1 HERY
Slock3 valid 0x3f£00218 [63:63] 3 SEIE DA RUhL
Slock3_addr 0x3f£00218 [47:0] 3 S8 DL
Slock3 mask 0x3£00258 [47:0] 3 S R

245 K Vi, [ —ASHidk addr f£458 slockO valid & ((addr & slockO mask) ==

(slock0 addr & slock0 mask) )N 1B, XAHLhERLHIE 0 8{F T .
2 /N scache f# FH [A]— NG B 2 A7 2%, b 0x1£e00000, fRfZihhk 0x0280.

#£6 2

J:E Cache BLE /7% (SC_CONFIG)

g

TBRA

Vil

HhifE

g

LRU en

RW

1’ bl

Scache LRU ¥ # 5L difE

16

Prefetch En

RW

1’ bl

Scache THEXIhREMIfE

22:20

Prefetch config

RW

4 scache TR T B K /N0 HETE BRI
5% 11 TR

0 - 4KB
1 - 16KB

2 - 64KB

3 - 1B

7T - AR

(3: SCID_SEL==0 %0

26:24

Prefetch lookahead

RW

scache LK

0 - fRE

1 - 0x100

- 0x200

- 0x300

- 0x400

- 0x500

- 0x600

- 0x700

(VE: SCID_SEL==0 i} A %0

~N O O B W DN

30:28

Sc stall dirqg cycle

RW

SC #8445 1E dirq M B 1%L
0 - 1 cycle (nonstall)

1 - 16-31 cycle random

2 - 32-63 cycle random

3- 64-127 cycle random

4 - 128-255 cycle random
Hit - KA

66

TR R IR AT

Loongson Technology Corporation Limited

Y



Fein il

LOONGSON TECHNOLOGY

Juith 2K1500 kb3 3% F - F it

7T MEBRZEI S 5EE

Pt 2K1500 AR B S AZ AR SLIL T 8 MZ A Wi 27 /7288 (IP1) DASZEEZ 4% BIOS A

ENFNIRAE RGTISAT N E AL B A% 2 A) HEAT vh W AE A

g% 2K1500 A S RF AR R R 5 ) 520, — it 15 3A3000 S A B 45 e 25 ) 3t ik il A5

Ko SRR T SCRAL TS 717 98 2 A K ELBE AL AT U o RT3 34T 4
7.1 FEHh LV A

T8 2K1500, 412547 8% A L A L Hb ik 0x3££0 0000 BiE 0x1fe0 0000 #4717
). Forp, FEdbhlk 0x3££0 0000 A DL % i % B A8 1) disable 0x3ff0 = HIALHEAT

K, BARZGAER b bE W 7- 1 B)FE 7- 3.
R T- 1 ALEEISAZ ] A W AH S AR AT A L T RE R IR

g EER | i
R ALRESHF AR, T —MAEWE | HXRAEREE T, AF2Z
IPI Status R
INT4 b2 i B A7
IPT Enable | RW 32 DAL REZ A, FE IR WAL 2 7 A AL
IPI Set W 32 P EAIRAEAS, XTSRS 1, WX STATUS ZA7E s fi & 1
IPI Clear W 32 PGS, XN IIALE 1, WSTR[ STATUS 25 AF RS ALk 0
i AP, BRSNS SEE R, % 64 B 32 A uncache 53\
MailBox0 RW R
ATV
. AL, BRI SR, #% 64 53 32 A7 uncache J53\
MailBox01 RW
HEAT VI
. ZAEA AR, BN S EE R, % 64 Bi#F 32 A uncache 53\
MailBox02 RW
ATV
i ZALAAEA, BRI SR, #% 64 53 32 A7 uncache J53\
MailBox03 RW ST
TR o

FETE S 2K1500 5 40 PHEEAZ 18] v W7 AH 5% 1) 27 474 S L D e iR i F -
RT- 2 0 TS ZIIZIE bW 5B E T AR5

B e ik PR | #hid
Core0 TPI Status 0x1000 R 0 SAbTHIEAZHT TP Status ZF 7as
Core0_IPI Enalbe 0x1004 RW 0 S A ZERZ ) IPI Enalbe ZA 1748
Core0_IPI Set 0x1008 W 0 5 A HAALI) IP1_Set FA7F4%
Core0 IPI Clear 0x100c W 0 SAbFEZERZ I IPT Clear Zif72%
Core0 MailBox0 0x1020 RW 0 SAbFEBEFZET IPI MailBox0 Z¥ 1788
Core0_ MailBox1 0x1028 RW 0 SALFEERZH) IPT MailBox1 2547 #s
Core0_ MailBox2 0x1030 RW 0 SAbHEBEA% ) TPT_MailBox2 2517 4%
Core0_ MailBox3 0x1038 RW 0 SAbHEBEA% ) TPT_MailBox3 2517 4%
67
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RT3 1 SRS AZIE bW 5B E ARSI

B e il PR | ik

Corel IPI Status 0x1100 R 1 SAPRIEZ N IPI Status Z1E8s
Corel IPI Enalbe 0x1104 RW 1 SALFEZEZ AT IPI Enalbe & f74s
Corel TPI Set 0x1108 W 1 SAPEISAZ AT TPT_Set H A7 2%
Corel IPI Clear 0x110c W 1 SAPRZERZ N IPI Clear & 17a%
Corel_MailBox0 0x1120 R 1 S ALEE A% TPT MailBox0 %4745
Corel MailBox1 0x1128 RW 1 SALHERZ ) IPT MailBox1 ZF /7%
Corel MailBox2 0x1130 W 1 SALHERZ ) IPT MailBox2 ZF 17 %%
Corel_ MailBox3 0x1138 W 1 S AP TPT MailBox3 254745

7.2 MCEFFAARLVI
FE LS 2K1500 1, 4 T ACER B ELIEIOAEAE ARV I4E &, LU AL AT 22X AL L
HAPRHAT VI . 7 7 MO AR P I 1 28, AEAK MR T, PR o 25 7728
2 ST — SRR
T A AT R b I B (S A A AR

TR % BR | ik

perCore IPI Status | 0x1000 R LETAFE SR RZ T IPI Status 2AAFes
perCore IPI Enalbe | 0x1004 RW YETACFEZERZ 1Y IPT Enalbe Zi472%
perCore IPI Set 0x1008 W AT IS Z I TPT_Set WFf74%
perCore IPI Clear 0x100c W BETA SR IPI Clear ZF {748
perCore_MailBox0 0x1020 RW BT AL FSAZ (K] TPT MailBox0 277 5%
perCore MailBox1 0x1028 RW Y ETACFEZERZ 1Y IPT MailBox1 ZE/7-2%
perCore  MailBox2 0x1030 RW Y ETACFEZERZ 1Y IPT MailBox2 ZE/7-a%
perCore_ MailBox3 | 0x1038 RW SUBTALFSAZ (K] TPT MailBox3 2717 5%

T TR R IE LR R W SR K MailBox GBS, @i LR A AZ AR AT U I

£ 7- 5 WFRBIALIRERE T A
2R fmAgtbhl | BUR | #k
32 RL W 4 R A A 2R
[31] Zfhoeifibn, B 1SS EN
[30:26] fr¥
[25:16] AHEZS
[15:5] fRE
[4:0] rhirAIES, X TPT_Status H A&
64 17 MailBox 217271798
[63:32] MailBox ¥i¥&
Mail Send 0x1048 Wo [31] ZfFemind, B 1SS EENER
[30:27] BABHEH mask, F—FLRIR 32 05 Hd xR 5
WAZEIES A Hbsdbhk, 41 1000b £RE N 0-2 54,
68
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0000b M 0-3 FHAHE A
[26] fRH
[25:16] WHEFEZS
[15:5] f#E
[4:2] MailBox =
0 - MailBox0 {i% 32 fiz
1 - MailBox0 7 32 AL
2 — MailBox1 {i 32 fir
3 - MailBox1 7 32 iz
4 - MailBox2 1 32 i
5 — MailBox2 /& 32 fif
6 - MailBox3 {i% 32 iz
7 - MailBox4 7 32 i
[1:0] TREH
32 RIARAAL BB A7 1725
[31] Sfsemibnds, B 1SS EEN
[30:27] BABIEN mask, F—FLRIR 32 {05 Hd xR 5
TR HEIES N Hbstbhl, 401 1000b F/RE NG 0-2 75,
0000b M 0-3 FHAHE A
[26] fRH
[25:16] AHFZS
[15:5] f#E
[4:0] 5 NXS AR BE RS AL FAH AR I B 25 1725
CSR[0x1050]
TEVE RS, HT Mail Send A f##s — IR R AT LUKIE 32 AL HAE, 4R 1% 64 A s
B AR N IR % . R, HFRZESERT Mail Box AR, #FEEE HEmMHR4FER
KISR0, 3552 Mail Box BB 5, it R kR DA K%
o

7.3 BLE A A ie RS R

i B Zi A7 g 45 2 W ) b AE A ES Froiial, (B8 7 RS R R, R
ZABATL A BT ES B v AT SCRE . [EAERNE, XRFAERES, TRgik.

H T ET—35 #2889 IPI Send. Mail Send. Freq Send, #FH —4> Any Send %717 =% 0 fit
iR, Hibbka .

FREQ Send 0x1058 WO

R T- 6 ACBESS AR IELE WA A

2 it | BOR | ik
64 {3 Z5 1785 Vs vl 7517 2%
[63:32] 5 AR
ANY Send 0x1158 Wo [31] Efrseitng, B 1 N S%rh WL

[30:27] HAHHEN mask, FE—HrFRoR 32 175 B 4 B
TAESEIES XN HbsHbdl, U 1000b F£RE AN 0-2 F5,
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0000b M 0-3 FHAFE N
[26] fRE

[25:16] Hirsb# %5
[15:0] 5N %5 774 s Hdik

70
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8 1/0 ik

g 2K1500 506 F SCRF RIS ] (b 7 2. S —Fiou gt ihibr s 2 58 —MOuYT e 10
7 3

g 2K1500 & Fr IR o PR 2y, —HR R AR AL BRI B %, 55— #2) oK H NODE
TR RS, PR > R R R AL B, LA R A A s INTO/ 1 #% i £ NODE
£, AENPIAS TS NODE b (At rR W AT S8 — B, N EFTR . AR A 10 i
VR U IC BN R A RE . il 7730, LR H i H AR AL B &3 4% P Ik D o

Fa AL b i i INTO/1 #% B #INODE |, FEAHRE “HAMIhRe i B A f748 7 P ioxt
N . ZAAT AR ML 0x1£e00000, fRFEHLbE 0x0420.
® 8 1 HEIRWE T
firik | B4 Yilnl | BAME Eitipa
48 BRIDGE_INT en RW 0x0 FALHF 10 A 7 ff A
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GPIO3/GPIO50 — ™| 63
GPIO2/GPIO15 —®| 62
GPIO1/GPIO14 — > 61
GPIO0/GPIO13 —®| 60

GPIO_HI—™ 59

HPETO —®| 55

RTC2 —»| 54
RTC1 —»| 53
RTCO —»| 52
eMMC —»| 51
SDIO —| 50
oTG — ™49
USB2 — ™ 48
ACPI—™| 47
TOY2 — ™46
TOoYl —> 45

TOYo —| 44
RSA—»| 43
DES —»| 42

AES —»| 41
PClel 0—| 40
PWMS5 —» 39
PWM4 —™ 38

INTO
PCle0 3 — 4| 35
PCIe0 2 —» 34 gg
PCle0 | —» 33 W

VViVVVVViVVLVVVVVVVVVVVVVVVVVV

PCle0 0 —» 32 LY
THSENS — 31 > M
PClel_1—» 30 ﬁj

\d

\d

PWM3 —» 27
PWM2 —» 26
PWM] —® 25

Y

y

Y

PWMO — ™ 24 »
HPET2 —™ 21 >
HPET1 —*_ 20 >

Y

SATA —»| 16
GMAC1 PMT —| 15
GMAC1 SBD — ™| 14
GMACO PMT —»| 13
GMACO SBD —»| 12

CAN —»| 11

\

vy

vy

Y

10 »>

RC—» 9 >

UART —p 8 >

NAND DMA —» 7 >

NAND—» 6 >

MIPHY —» 5 -

NB DMA—» 4 >

3 >

2 -

SDIO_DMA —»| 1 >

eMMC DMA—® 0 >
72
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Bl 8- 1 Bt 2K1500 AbEE 2% AL W it e o s
>
Thsens — | 14 (—
SPI —»| 13 | 5
12—
» IPO
MCO —» 11 > > 11
_> =
UARTO 10 T > 12 CORE 0
RC1l—» 9 » A N
2C0 —p 8 > %
GPIO31/23/15/7—® T 1—» o
GPIO30/22/14/6 —» 6 || & 4 -~
GPIO29/21/13/5 —» 5 |—| HI > 12 CORE 1
GPIO28/20/12/4 —» 4 |—» N
GPIO27/19/11/3 —» 3 —>»
GPI026/18/102 —® 2 >
GPIO25/17/9/1/SC1/INT1 —» 1 -
GPI024/16/8/0/SCO/INTO— 0 >
K 8- 2 Jgits 2K1500 AbFEZS NODE A W it | 7~ 72
8. 1 FEdbHr Wiz
8. 1.1 HMiAH R F A7tk
B ALY A W i ) 2 AT S — AN TR, A — BRI RR S A S
# 8 2 FIMTAHR A AT A IR
RS fr%E | ViR | Wi BRINME
r T B i A A
INT MASK 1 R/W 0: fHEEIZHWr; 1
L: Bz .
T S i i AT A
MSI EN 1 R/W 0: XMW EAEITH; 0
1 fligel 2.
fil & R B AT A
INTEDGE 1 R/W 0:  FELP i AT 0
1: Byl
ik i 2 BT T B 2T A7 o
INTCLR Lo 5 LRI, 5 0 TR VA
WA fid A B B A
SOFT INT 1 R/W 13 B AR PR R B 1 28 BT, S0 T 1 2% X Hh B 0
.
Rl R A A 27 728 (5 AUTO_CTRL1 A1)
{AUTO CTRL1, AUTO CTRLO} :
AUTO_CTRLO 1 R/W 00b: [l 5 404 K 0
01b: FHH KA
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10b: 24> B

11b: frfigsr B,

R R A I B A (55 AUTO_CTRLO &)
{AUTO_CTRL1, AUTO CTRLO} :

00b: [l 5E 5 KA

0lb: B0 kAR

10b: ZE N4> R

11b: URRS> KA.

AUTO_CTRL1 1 R/W

FH T FH PR

FHOREC B W 1% BT B A A A ELRS , R A AR %
LA Wi A

ROUTE_ENTRY 8 R/W bit0: % INTnO; 0
bitl: BEHI%: INTnl,
bit7:2: {£.

MSI VECTOR 8 R/W ¥ B AL R W 1) A AT A OLF 3
P% B F] INTnO R WPRIRES (FEIRS) #AE%E.
INTISR CHIPO |1 RO 0: JCHHT; 0
1. A,

X B F] INTnl R WRIRES (FEIRS) #AE%E.
INTISR CHIP1 | 1 RO 0: JCHHT; 0
1. A,
TS SR AR
INTIRR 1 RO 0: HAHHWIER; 0
1: AHWigR.

FWERES (TERS) e
INTISR 1 RO 0: A BRI 0
1. A Wb

FP DT RSP Al R M S B R AR AR
o T HEL S i i T

0: PR

1: fRHCFRlR

R AT A W sl 2 ) U e) k2 [ 1, U7 in) RN Ox5EEF, £000, $hk =[] /NN
4KB. W I 2 A O A A7 A O HbE 0 A LR 8- 2.
* 8- 3 KA A AR L o) A

INT_POLARITY |1 R/W

AR ik f A% Vil ]
INT APIC ID 0x000 RO Hp T ) B b R AT AT A
INT MASK 0x020 R/W T W7 5 i A7 A
MST EN 0x040 R/W V8 S W e B AT A
INTEDGE 0x060 R/W fil ok 7 Ak B A AT A
INTCLR 0x080 WO Fik i i R T 7 B A7
SOFT INT 0x0a0 R/W Bk R W P AT A
AUTO_CTRLO 0x0c0 R/W Py A il B A7 A O
AUTO CTRL1 0x0e0 R/W T R AR A ] B A A 1
ROUTE ENTRY 0 0x100 R/W PR A AR 7- 0]
ROUTE ENTRY 8 0x108 R/W BT HH 5 A7 (15— 8]
ROUTE ENTRY 16 0x110 R/W T % FH 25 A7 [23-16]
ROUTE ENTRY 24 0x118 R/W rF T B R 2 A7 2R [31-24]
ROUTE ENTRY 32 0x120 R/W HF T B R B A7 28 [39-32]
ROUTE ENTRY 40 0x128 R/W T % FH 25 A7 [47-40]
ROUTE ENTRY 48 0x130 R/W T % FH 25 774 [55-48]
ROUTE ENTRY 56 0x138 R/W Hp % R 5 A7 A (6356
MSI VECTORO 0x200 R/W MST Al 2 A [ 7- 0]
74

R A B EIRAT
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MSI_VECTORS 0x208 R/W MST Hp b 1) 522 25 A7 2 [15— 8]
MSI_VECTOR16 0x210 R/W MST HH [ & 25 47 7% [ 23-16]
MSI_VECTOR24 0x218 R/W MST Hp b 1) 52 25 A7 2 [31-24]
MSI_VECTOR32 0x220 R/W MST Hh b 1) 522 25 A7 2 [39-32]
MST_VECTOR40 0x228 R/W MST HH I 1) 2 25 47 2% [47-40]
MSI VECTOR48 0x230 R/W MST A Wy [ 2 23 474 [55-48]
MST_VECTOR56 0x238 R/W MST r W ) 58 25 774 [(63-56]
INTISR 0 0x300 RO %t E] INTnO T WRIRES (TERS) Zi/Ea
INTISR_1 0x320 RO X B F) INTnl R WIRES (EIRSS) #fEdR
INTIRR 0x380 RO rh ki sk 2 17 2
INTISR 0x3a0 RO FWERE (TERS) 74
INT _POLARITY 0x3e0 R/W FR T A R FE S R A A A

H T B bR R AR AR R

HuhikfwF%: 000-003h J&M: RO

ZRIME: 07000000h Ko 32 41

sk 4 vl | iR

31:24 apic_id RO TS A8 1D

23:0 Reserved RO R8s

ik A : 004-007h JEM: RO

RIME: 003F0001h K/N: 32 4%

sk g4 v | s

31:24 Reserved RO 1Re5

23:16 int_num RO SCREMI P IR B SRR N TR BN 1.

15:8 Reserved RO {Res

7:0 apic version RO PB4 1) 2 R A 5

H T HERD AR AR

ik : 020-023h JEYE: R/W

2RiME: FFFFFFFFh K/N: 32 4if

sk 4 v | s

31:0 int_mask R/W PP T HERD 75 77 2% (4 32 i (bit[31:0])

HitkfmF%: 024-027h JEi: R/W

2kiA{H: FFFFFFFFh KN 32 41

sk 4 v | s

31:0 int_mask R/W RS 2 A7 AR T 32 A7 (bit[63:32])

T SR E R 2R

HibkfwF%: 040-043h JEi: R/W

RIME: 00000000h K/N: 32 4%

sk 4 vl | iR

31:0 msi_en R/W T B A R A A A AR 32 A7 (bit[31:0])

HihkfmF%: 044-047h JEi: R/W

RIME: 00000000h K/N: 32 4%

sk FR vl | iR

31:0 msi_en R/W T SRR AT AE AR s 32 47 (bit[63:32])
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Hh b Ao R 1 B A2

HulikfwFs: 060-063h J@ 1 R/W

BRME: 00000000h K/N: 32 fF

fri B Vil | b

31:0 int_edge R/W PRI Al A 378 1l B A7 A AR 32 47 (bit[31:0])
Holi-fwFs: 064-067h J@ 1 R/W

BRME: 00000000h K/N: 32 fF

[VRED LR vill | b

31:0 int_edge R/W PR BT Al 378 1 B A A I 32 A (bit[63:32])
HERR A

Huhibfw#% . 080-083h J&ME: WO

ERINE: N/A Kh:e 32 4%

IVRED LR il | b

31:0 int clear WO T B A A R UMK 32 L (bit[31:0])
Hodk A% : 084-087h J&M: WO

BRINE:  00000000h K/N: 32 fir

IVRED LR il | b

31:0 int_clear WO TR WIS R A A B 32 A (bit[63:32])
Lyl e

ik fwF%: 0A0—-0A3h J@ 1 R/W

BRINE: 00000000h K/N: 32 7

fri B2y Vil | b

31:0 soft_int R/W A A RS A 32 A7 (bit[31:00)
HuhibfwEs: 0A4-0ATh J@ 1 R/W

BRIME: 00000000h KN: 32 fr

fri B2 Vil | b

31:0 soft_int R/W A RS 32 7 (bit[63:32])

INT _AUTO CTRLO 27732

Huhbfw#% . 0C0-0C3h JEME: R/W

BRIE: 00000000h KN: 32 fr

fri S Vil | b

31:0 int_auto_ctrl0 R/W BT RS B8 20 R T I P A7 2% 0 MK 32 A2 (bit[31:0])
Huhbfw#% . 0C4-0C7h JEME: R/W

BRINE: 00000000h K/N: 32 fir

IVRED LR il | b

31:0 int auto ctrl0 R/W TR B R R 2R RS 0 B 32 Ar (bit[63:32])
INT AUTO CTRL1 R

Huhibfw#% . 0C0-0C3h JEME: R/W

BRINE:  00000000h K/N: 32 fir

fri B2 Vil | b

31:0 int auto ctrll R/W TR B 4 R R 2R AERS 1 BIMES 32 A7 (bit[31:0])
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Hidikfw#%: 004-0C7h JEi: R/W

BRI : 00000000h KN: 32 41

sk HFR il | ik

31:0 int auto ctrll R/W T BE 2 R I RS 10 32 47 (bit[63:32])
Wl B G B 3 728

bk fwF%: 100-103h JEi: R/W

BRiAE: 00000000h KN: 32 47

sk HFR il | ik

31:16 Reserved R/W =

9:8 SDIO DMA R/W SDTO_DMA H 7 % FH it & 25 17
1:0 eMMC_DMA R/W eMMC_DMA F 7 2% iy i 8 25 7 4
Hodibfw#%: 104-107h JEi: R/W

BRiAE: 00000000h KN: 32 47

sk HFR il | ik

25:24 NAND DMA R/W NAND DMA W W7 % LT B 25 474
17:16 NAND R/W NAND H B i FH fiC & 25 1725

9:8 sataphy R/W SATAPHY H Wy i i it B 25 17

1:0 NB_DMA R/W NB_DMA = W7 6 b i B 25 A7 8%

bk fw#%: 108-10Bh JEi: R/W

BRI : 00000000h KN: 32 41

sk HFR il | ik

25:24 can_int route R/W CAN B i FH iC & 25 1748

17:16 Reserved R/W =

9:8 i2¢c int route R/W 12C T % FHC B 27 1728

1:0 uart int route R/W UART o ¥ % FH iC B 27 1728
Hidikfw#%: 10C-10Fh JEi: R/W

BRiAME: 00000000h KN: 32 41

sk £ Vil | iR

25:24 gmacl _pmt_int_route R/W GMAC1_PMT w7 % p i B 25 17
17:16 gmacl shd_int route R/W GMAC1_SBD HF Wi it HH fic & 25 77 %
9:8 gmacO pmt int route R/W GMACO PMT b i% o FC B 217 2%
1:0 gmacO sbhd int route R/W GMACO SBD % o i B 217 2%
bk fwF%: 110-113h JEi: R/W

BRiME: 00000000h KN: 32 41

Az sk A4 F il i

31:8 Reserved R/W LR

1:0 SATA int route R/W SATA w17 % FH L B 25 A7 2%
HodibfwF%: 114-117h JEi: R/W

BRiAE: 00000000h KN: 32 47

sk B4 Yil | R

31:16 Reserved R/W LR

9:8 hpet2 int route R/W HPET2 H Wy i i e B 2 A7 2

1:0 hpetl int route R/W HPET1 Wy i i i B 27 A7 2
itk {W#%: 118-11Bh JEME: R/W

BRiAE: 00000000h KN: 32 47
| fr3s | 2 | v | 0k
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25:24 pwm3_int_route R/W PWM3 b % i Bic B 25 A7 o
17:16 pwm2 int route R/W PWM2 H W7 i T 27 A7 2
9:8 pwml_int route R/W PWM1 A b % i Bic B 25 A7 o
1:0 pwm0_int route R/W PWMO A b % i Fic B 25 17 2
HodibfwA%: 11C-11Fh JEi: R/W
BRiAME: 00000000h KN 32 41
(EE] B4 Uil | ffik
25:24 thsens_int route R/W Thsensor H Wi % mH BC B 27 17 7
17:0 Reserved R/W 1R85
itk fw#%: 120-123h JEtE: R/W
ZRINE: 00000000h K/h: 32 4%
(ALY G i | R
25:24 pcie fO p3 int route R/W | PCle FO i 2% 3 o W tH 0 & 27 47 2%
17:16 pcie fO p2 int route R/W PCIe FO 228 2 rh W% th il B &5 1725
9:8 pcie f0 pl int route R/W PCIe FO #3148 1 rh iR fIC B 27 fE 28
1:0 pcie fO p0 int route R/W PCIe FO 288 0 Rl % HC & 29 17 2%
Hodib A% : 124-127h JEi: R/W
ZRINE: 00000000h K/h: 3247
(VAL 4R Uil | kR
25:24 pwmb_int route R/W PWM5 H T R HH BC B 27 A
17:16 pwm4d int route R/W PWM4 FH W7 % P G & 27 A7 7
9:0 Reserved R/W g
itk {w#A%: 128-12Bh JEtE: R/W
ZRINE: 00000000h K/h: 3247
(RE] B i | R
25:24 rsa_int_route R/W RSA FRIT % I B 2 A7 2%
17:16 des int route R/W DES 7% i it B 25 17 2%
9:8 aes_int route R/W AES H 187 i FH G B 5 A7 A
1:0 pcie g0 p0 int route R/W PCIe GO 2 8% 0 Rl % HC B 27 17 2%
Hodib A% : 12C-12Fh JEi: R/W
ZRINE: 00000000h K/h: 32 4%
(EE] B4 Uil | ik
25:24 acpi_int route R/W ACPT A i Fo FiC B 2517 7%
17:16 toy2 int route R/W TOY2 Fh W % P e & 27 A7 7
9:8 toyl int route R/W TOY1 Fp W% FH BiC & 27 A7 7
1:0 toy0 int route R/W TOYO b % FH ic B 27 728
Hodib A% : 130-133h JEit: R/W
ZRINE: 00000000h Kh: 32 4%
A3, B4 Uil | ffik
25:24 emmc_int route R/W eMMC 2 1) 9% o Whir % T e B 2 A7 2
17:16 sdio int route R/W SDIO 3 il 7% W7 s bt I 18 2 A7 4
9:8 otg int route R/W OTG 2 1) 2% Hr b 9% ] i ' 25 A7 2%
1:0 usb2 int route R/W USB2 42 il 2% = Wr % FH 0 B 27 A7 2
Hodib A% : 134-137h JEi: R/W
ERIME: 00000000h Ko 32 41
(EE] g4 Vil | ik
25:24 hpet int route R/W HPET FH Wt % FH BiC & 27 17 7
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17:16 rtc2 int route R/W RTC2 W % FH ic B 27 728

9:8 rtcl_int route R/W RTC1 HH Wr % FH BiC & 27 A7 7

1:0 rtc0 int route R/W RTCO H 7 & HHBid B 27 17 7%

ol fwF%: 138-13Bh J&M: R/W

BRIME: 00000000h KN 32 fr

fris B2 il | ik

25:24 gpio hi int route R/W GPIO & (bit[56:4]) Tk hfic B 21778
17:0 Reserved R/W fReg

Motk wF%: 13C-13Fh J&E: R/W

ERiAE: 00000000h KN: 32 41

IVRED LR Vilal | iR

25:24 iiizgflmfmme/ gpiod0_int x| o | (p103/50 chli ik e B 25 17
17:16 5312271ntiroute/gpiowiintir RV | GPTO2/15 ol oty i 8 25 45 52
9:8 isi(e)lfintfroute/gpiolélfintfr RV | GPTOT/14 ol sty i 8 25 45 52
1:0 (g)ﬁizoiintiroute/gpiol?:iintir RV | GPTOO/13 e br i i 8 2 775
HEAYT K REREFFH

HuhibfwEs: 200-203h J&M: R/W

BRINE: 03020100h K/N: 32 7

fri B2 Vil | b

31:8 Reserved R/W e

15:8 ISnDIO*DMAJ“LVQCtO R/AW | SDTO DMA MST b i B 27 77 4
7: 0 iMMC*DMA*i“t*"eCtO RAW | eMMC DMA MST eI i 5 it o 25 1752
HodikfwFs: 204-207h J&: R/W

BRIME: 070605040h KN: 32 41

IVRED LR Vil | b

31:24 EAND | DVA_Int_vecto | w1 \AND DMA MST b 0 B B 2
23:16 NAND int vector R/W NAND MST b7 ) B i B 2 A7 2

15:8 sataphy int vector | R/W SATAPHY MST i) & B 22 1728
7:0 NB DMA int vector R/W NB DMA MST I [n) & Bic & &5 17 2%
Hudi-fwFs: 208—-20Bh J&M: R/W

RiAME: 0BOA0908h KN: 32 41

(VR B2 Vil | b

31:24 can_int vector R/W CAN MST i) Bl B 17 o8

23:16 Reserved R/W ing=

15:8 i2c_int vector R/W 12C MSI Rl o 2= B 21728

7:0 uart int vector R/W UART MST i o 2= B 21728

i fwFs: 20C-20Fh J&M: R/W

ERiAME: OEOFODOCh KN: 32 ff

L35k 2R Vil | ik

31:24 gmacl pmt int vector R/W GMACI_PMT MST = Iy ] 5 i B 25 17 oy
23:16 gmacl sbd int vector R/W GMAC1 SBD MST ¥ n & fic B 27 £ 2%
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15:8 gmacO pmt int vector R/W GMACO_PMT MST rp ¥ [h) B il & 25 77 2%

7:0 gmacO_sbd_int vector R/W GMACO_SBD MST Iy [m 5 fic B 25 17 2%
bk WA : 210-213h J& M R/W
PRUE: 13121110h K/AN: 32 4

(VEE] B4 Vi i)

31:24 Reserved R/W

7:0 SATA int vector R/W SATA MST ) Bl B 2717 0%
bk fwAs: 214-217h @t R/W
ZRIME: 17161514h Koh: 32

(EZ] B4 i 1]

31:24 can_int vector R/W CAN MST Wi [m) = fic B Z7 17 o

31:16 Reserved R/W

15:8 hpet2 int route R/W HPET2 MSI h W7 a) B i B &5 17 28

7:0 hpetl int route R/W HPET1 MSI hlrn) Bl B &5 1728
bk fwFS: 218-21Bh JEME: R/W
ZRIMME: 1B1A1918h Koh: 32 4

(VEE] B Vi i)

31:24 pwm3_int vector R/W PWM3 MST w7 ] & Jic B 25 7 2

23:16 pwm2_int vector R/W PWM2 MSI rplbr ) B B 25 7725

15:8 pwml int vector R/W PWM1 MSI rplbrn) Bl & 25 725

7:0 pwm0_int vector R/W PWMO MST P ¥y ] 5 Jic B 25 72
bk AwES: 21C-21Fh JEME: R/W
BRMH: 1EIF1DICh KA 32 i

(VEE] B4 Vi)

31:24 thsens_int vector R/W Thsensor MST HRHTH] &l B 25 75

23:0 Reserved R/W
HuhikfRFS: 220-223h JEtE: R/W
ZRIME: 43424140h Koh: 32 4

[DRET B i 1]

31:24 pcie fO_p3_int _vector | R/W | PCle FO %l #% 3 MST rf i) B fic B 25 77 %
23:16 pcie fO p2 int vector | R/W | PCle FO 4% #% 2 MST rf i i B e B 2 17 2%
15:8 pcie fO_pl_int _vector | R/W | PCle FO f&#il#% 1 MST v iy ) BiJic B 25 77 %
7:0 pcie fO_p0_int _vector | R/W | PCle FO &l #% 0 MST vf i) B Jic B 25 77
bk fwAs: 224-227h JEtE: R/W
ZRIME: 47464544 Koh: 32
(EE] B4 717
31:24 pwm5_int vector R/W PWM5 MST P 7 ] 2 Jic B 25 A7 2
23:16 pwm4_int vector R/W PWM4 MST Hp ¥ ] 2 Jic B 25 7 2

15:0 Reserved R/W
bk fw#s: 228-22Bh JEtE: R/W
PRUE: 4B4A4948h KAN: 32 41

(VAL B4 il

31:24 rsa_int vector R/W RSA MST o W) i & %5 17 2

23:16 des_int vector R/W DES MST ¥ n) B i B 25 7 o

15:8 aes_int vector R/W AES MST Hp ¥ m) & il B 25 7 5

7:0 pcie g0 p0 int vector R/W PCIe GO #5fil#5 0 MSI rplrn) B il B 25 725

vk =] N
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Hodib A% : 22C-22Fh JEi: R/W
PRIN(E: 4F4E4D4Ch K/h: 3247
(VACT A Vil | ik
31:24 acpi_int vector R/W ACPT MST i) B B 221728
23:16 toy2 int vector R/W TOY2 MST Wy ] S iE B 2 A7 2
15:8 toyl int vector R/W TOY1 MST iy ) S iE B 2 A7 2
7:0 toy0 int vector R/W TOYO MSI vl n) B i B &5 17 28
Hodib A% : 230-233h JEi: R/W
BRIME: 53525150h KN 3241
(DAL R Vil | ik
31:24 emmc_int vector R/W eMMC #5128 MST thir | 2= B 21728
23:16 sdio_int vector R/W SDIO ¥l 7% MST HH I ) i B 25 /7 4
15:8 otg int vector R/W OTG %4128 MST rhilr | = B 21728
7:0 usbh2 int vector R/W USB2 %4128 MSI H b [q) B e B &7 1728
Hodib A% : 234-237h JEit: R/W
BRIME: 57565554h KN 32 i1
(VAL B4 Uil | ik
31:24 hpet_int vector R/W HPET MSI th b o] i B 27 A7 o8
23:16 rtc2_int vector R/W RTC2 MSI thifr e i B 27 A7 o8
15:8 rtcl int vector R/W RTC1 MSI i o &= B 21728
7:0 rtc0 int vector R/W RTCO MST = Wy ] e B 25 17 4y
bk f#s: 238-23Bh JEM: R/W
BRiME: 5B5A5958h KN 32 41
(DAL g4 R E S
31:24 gpio hi int vector R/W GPIO Bz (bit[56:4]1) MST iy m) i B %5 17 2%
23:0 Reserved R/W LR
itk {w#%: 23C-23Fh JEME: R/W
2RIN(E: HF5E5D5Ch K/h: 3247
ik | AR Vil | #idR
51:94 gpio3 int vector/gpio50 int v R GPTO3/50 MST e I o B0 8 25 77 42

ector

gpio2 int vector/gpiolb int v

23:16 cctor R/W GP102/15 MST Hr i m & Fid B & 17 o5
15:8 iZiziilntivector/gp101471nt4y RAE | GPTOT/14 MST o8 i 8 25 77 2
7.0 gpio0 int vector/gpiol3 int v RA | GPTOO/13 MST o IbF i LT B 25 7 5

ector

2% B3] INTnO B Wi ZE RS IREF 755

Huhibfw#% . 300-303h JEME: R/W
BRME: 00000000h K/N: 32 fF
i 35k 4K il | ik

i H 2 INTnO F) b T 78 1 95 IR S A7 9 O 32 iz

31:0 int_isr 0 R/W (bit[31:0])

bk fRAs: 304-307h BE: R/W

ERINE: 00000000h KN: 32 41

sk £ P | R

31:0 int isr 0 oo | BEEIE] INTO 9T AR R 5 £ 10 32
- (bit[63:32])
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B F] INTnl I W E RS IRE T

bk AL : 320-323h BE: R/W

ERIME: 00000000h Jorh: 32 fir

[haz 2K Vi | fiisg

31:0 int isr 1 oy | BEHIELINIL BRI SR RS A A BRAOME 32 G
- (bit[31:0])

bk WA : 324-327h B R/W

ERIME: 00000000h Jorh: 32 fir

7 g EdS LS

31:0 int isr 1 R/ B E 2] INTnl B9 B IR SRS AR 10 32 4
- (bit[63:32])

HUTIE KR T A

bk AL : 380-383h BE: R/W

ERIME: 00000000h Jorh: 32 fir

I K v | ik

31:0 int irr RAW | ibids k2 £7 4 01K 32 fir_(bit[31:01)

bk : 384-387h BE: R/W

ERIME: 00000000h Jorh: 32 fir

3% 2K v | ik

31:0 int_irr R/W | rhibmidsRk 4 47 #2095 32 £ (bit[63:32])

FWTFE RS RS FEEH

bk A : 3A0-3A3h B R/W

ERIME: 00000000h Jorh: 32 fir

sk £ Vil | ik

31:0 int_isr R/W T IR S IR AP BRI 32 47 (bit[31:0])

bk WA : 3A4-3ATh BV R/W

ERIME: 00000000h Jorh: 32 fir

sk 2k Vil | A

31:0 int_isr R/W HHIE IR SOIRAS T AP A 1 32 £ (bit[63:32])

rh T R A R AR R B AR

il fw#: 3E0-3E3h B R/W

ERINE:  00000000h KN: 32 41

sk £ Vil | ik

31:0 int polarity RAW | b v P R W e 247 SO 32 2 (bt [31:0])

bk A% : 3E4-3E7h BE: R/W

ERIAME: 00000000h KN: 32 41

ik £ Vil | ik

31:0 int polarity R/ | o7 o P R B e 2 17 A8 0 85 32 B (bit[63:32])

8.1.2 ¥ rhirmy

Fa AL A AR v P T RE 21 1 R AL R i 4% o X RIAEMRR YL, gpio AT
AR a5 2 AT A B ol L P i i o kb i, LR T O e, EL v T R
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KT PCle e, — iy s i i A W2k (177 20K PCTe i) 4 14 v ok 45w L7 1 o
el g Mo R HEAEH PCle B4 MST Hlr

£ PCTe MST Fli 7N, BEALMFEEA PCTe fa 232Ul 2 ST rhlbrie, 20K e Btk
e B Wi SS9 K 45 NODE Hh 42 1) 25 o
8.1.3 Hrilror KA

7 AL SRR Wt R T AR A T £ v 0 ] — A vl BT £ 22 2 PP i E X
15 % W 2 TRDREAT 23 R o P AU SRR R TR A 5 RS B T e, 845 Hp T mT DATE B TR
(R i A 1 T AT 43 4 9 DI K
Lo [ 4 RAS A —— 4 B b W7 i e T B 2 A7 2 T B 1 % e 7 AT 00 TR G R
BN, M G B A A7 A 6 JIUN one—hot Zifidh, sl il — APk L AE B B 45— B b
it o
2. RHEA R —— X P T AN B T W 2 AR, 4% 8 Route Entry /7 4%
g R ECE, BB — SR
3. A R ——BhEE B S IN I i o X R, BEASE AR
SR Entry Z547 a5 B 1) S OB B, B 5eRI R — AN b it BRSO R AL
T, WA, Rk o B W s SR — AR R O AFE AR B A Y
T, ARSI T — A AR A
4. AR R —— 2 A b W L R U Bk B L A2 T (0->1->2-53) Wik rh
Wi b o X FPREET REANE R AR, S ek Bk b ke BRSO
RUGACFLR h b, WA, kb Wiz Wi, AR R AR A, 4
B Entry 745 0ACE, o8]~ — Sl b
TEF RN, —EEESE AUTO CTRLO/1 G ANAZAEIZ AT R 1Bk
SRR A A I 4y R

8.2 NODE 4t 1/0 H iy

gits 2K1500 &5 7 HfE Ge b s 4 32 AP, BAg— 7 Bk T & B (FE—> 10
W AT DABEIC B o e A RE . R 77 =, AR ER ) AR AL PR A T

Hh TR DG IC B A7 A7 2 A2 ARL IR T 2O0) AH SL ) e B 2R AT 42 0], b s ol 67 1% 12 K
LB W TR,

ke (Enable) FIECE A =3 f7%%: Intenset. Intenclr Fl Inten. Intenset
BWE T WERE, Intenset WAEEEE 1 ALK BRI T (e . Intenclr J& BRI AE,
Intenclr ZFA7885 1 FINIXE BRI BETERR . Inten Z7 47 8515 11 5% 43 A8 X1 B o

IR WS 5 Intedge FCE T A RIERE, 5 1 Rpnlibfik, 50 E£xRH

83



Fein il

LOONGSON TECHNOLOGY St 2K1500 Ab T 22 H P F

Pl . PR AL R A T DL Intenclr AN RIERR AR WC s, 15 B A T I [ Bt 2>
TR T RE .
* 8- 4 kst A A

Lk Vi I a8 14/ B A8 {EL
Intedge Inten Intenset Intenclr | HHTJE
0 RW / 0 R/ O RW / 0 RW / 0 GP1024/16/8/0/SC0/INTO
1 RW /0 R/ O RW /0 RW /0 GP1025/17/9/1/SC1/INT1
2 RW / 0 R/ O RW / 0 RW / 0 GP1026/18/10/2/SC2
3 RW /0 R/ O RW /0 RW /0 GP1027/19/11/3/SC3
4 RW / 0 R/ O RW / 0 RW / 0 GP1028/20/12/4
5 RW /0 R/ O RW /0 RW /0 GP1029/21/13/5
6 RW / 0 R/ O RW / 0 RW / 0 GP1030/22/14/6
7 RW /0 R/ O RW /0 RW /0 GP1031/23/15/7
8 RW / 0 R/ O RW / 0 RW / 0 12C0
9 RW / 0 R/ O RW / 0 RW / 0 12C1
10 RW /0 R/ O RW /0 RW /0 UARTO
11 RW /0 R/ O RW /0 RW /0 MCO
12 RW / 0 R/ O RW / 0 RW / 0
13 RW / 0 R/ O RW / 0 RW / 0 SPI
14 RW / 0 R/O0 RW / 0 RW /0 Thsens
15 RW / 0 R/ O RW / 0 RW / 0
23 : 16 RW /0 R/ O RW /0 RW /0
31 ¢ 24 RW /0 R/ O RW /0 RW /0

ERZIE R WrRALL,  TO i A SE bk [FIRE AT LS AT 0x1£e00000 % 0x3££00000 AT 51,
AT LU A 3 A% I F A A7 AR G BLAR AT U5 1]
8.2.1 Fasthhbiiim
X R e 7 2RE M hE AT L 0x1£e00000 BX 0x3££00000. 0x3ff00000 {3 Mk mf LA
M B B AR AR 28 P Y disable Ox3FFO 42 L3725 .
# 8- 5 10 4=l & A7 A ik

E4) e ik ik

Intisr 0x1420 32 AL WPIRAS B A7 2

Inten 0x1424 32 S T RRRZS A £ A

Intenset 0x1428 32 S BAERE AT AR

Intenclr 0x142c 32 PiE R RE AT A7 A%

Intedge 0x1434 32 frfis 7 AT AR

COREO INTISR 0x1440 % FH45 COREOQ (19 32 i HF Wtk 7S

CORE1_INTISR 0x1448 % H%h COREL 11 32 A h Wtk
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g 2K1500 FRARR T 2 ANACERES AL, IR 32 A7 Hh IR RT DL IE I B I B i R
T B AR AL B AR % . 28, TR T DLIZE R e B AL 3 SR A% Ik INTO 2] INT3 H (A
—/~, BPXRE CPO_Status [¥] IP2 3 IP5. 32 /> 1/0 A W7 o & — AR XS L —AN 8 7 (¥ F
Pl ag, HAA R RhhE g 8- 5 AL 8 6 Fian. e rh o 47 748 K F ) & (¥ 7 2k AT % H ik %,
W1 0x42 KonBH E] 1SS INT2 L.

gats 2K1500 w7 5| RS A 390 1 gwt 7 2, B CSR[0x420] [49) A= fliae . 2%
RAERERS, FRE[7:4) AL R AR N E RIS ARG E EUE 0-7 R ik 5|
0-7. Hiltn, FEIZBT, 0x22 Rk 3] 1 S ALH &R INT2 |,

R 8- 6 FHT AT AT AR Ui

oAz w9
3:0 6 EH PR AE HE A A ) B S
7:4 I E ) A0 L2 A% o T S5 v RS

R8T AT A A A
R gtk | Hdk K gt | Hk
Entry0 0x1400 GP1024/16/8/0 Entryl6 0x1410
Entryl 0x1401 GP1025/17/9/1 Entryl7 0x1411
Entry2 0x1402 GP1026/18/10/2 Entryl8 0x1412
Entry3 0x1403 GP1027/19/11/3 Entryl9 0x1413
Entry4 0x1404 GP1028/20/12/4 Entry20 0x1414
Entryb 0x1405 GP1029/21/13/5 Entry21 0x1415
Entry6 0x1406 GP1030/22/14/6 Entry22 0x1416
Entry7 0x1407 GPI031/23/15/7 Entry23 0x1417
Entry8 0x1408 12C0 Entry24 0x1418
Entry9 0x1409 12C1 Entry25 0x1419
Entryl10 0x140a UARTO Entry26 O0x141la
Entryll 0x140b MCO Entry27 0x141b
Entryl2 0x140c¢ Entry28 0x141c
Entryl13 0x140d SPI Entry29 0x141d
Entryl4 0x140e Thsens Entry30 0x141e
Entryls 0x140f Entry31 0x141f
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8.2.2 MLEZFasta2Uin
FE R 2K1500 H1,  [EIRETT LU I i B 27 47 2848 A (R0 el 532, i LA 2 () o) i B
ATV ). 384 BT 0 (R A b 5 38 3k Mk 7 ) (5 SR T o AR, T
A, RSN E 24 BT R WOIR AR E T ARG D IWPIR S L, N RFTR.
8 8 MFHHLLFAE h R A A A

S A% Hu Eii%
perCore INTISR 0x1010 % A5 2 AT AL BR AR A% 1 32 A R IR

8.3 ¥ /& 1/0 ity

B 7 A B [ TO I 2, 2K1500 SCRE R T/0 i, FA T d i B R
BAACE B, AR AT R R, BT 10 R A RIS

FEY & 10 FpIbk s R, Fh AT DL B AT R A R B . MRTARAS, B AT LA
256 N7 Ji T [
8.3.1 &bk i)

PLRZARMY R 10 hir Ao, SHENRE A, kel UE
0x1£e00000 B¢ 0x3FF00000, o A] DL Ab HE 28 4% (1K) L T 27 A7 28 IC B 48 2 3T U7 )
X8 9 P B 10 W {HRE 7%

R4 %tk it pa

EXT T10Ten[63:0] 0x1600 PR 10 th ik (6301 i oh K4 R fic &
EXT_10Ten[127:64] 0x1608 & 10 i [127: 647 B rh s AEC &
EXT 10Ten[191:128] | 0x1610 I F 10 tprik (191 1287 fy v b (o RE T
EXT 10Ten[255:192] | 0x1618 I J& 10 1 [255: 1927 f) o W71 AEC B

* 8- 10 ¥ 10 Hhlb B e H Re A A7 4%

e i #s Huh: Eitipa

EXT_I0Ibounce[63:0] 0x1680 I F& 10 11T [63:0] (¥ 1 Bhe 54 A i
EXT I0Ibounce[127:64] | 0x1688 I JE 10 i [127: 647 B E ShEb A5 AE AL &
EXT 10Tbounce[191:128] | 0x1690 FJ 10 il [191: 12811 H Bhke 4 Ge e &
EXT TOTbounce[255:192] | 0x1698 YR 10 ik [255: 192] ) A S A REIC B

*£8 11 ¥ 10 FWRIRA A5

B2 TR itk ETiipry

EXT 10Isr[63:0] 0x1700 ¥ JE 10 BT 63 : 01 P IR S

EXT T0Tsr[127:64] 0x1708 ¥FE 10 W (127 64] R OIRAS
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EXT I0Isr[191:128] | 0x1710 PJE 10 BT (191 1281 R RS
EXT T0Tsr[255:192] | 0x1718 ¥ JE 10 HH W7 [255: 1921 [ HR RS

# 8 12 HAHBIZMY E 10 FWRIRASF A8

R e M - ik

COREO_EXT_101sr[63:0] 0x1800 P ZE AP AR 0 B9 10 H 1B (63: 0] B Wik
COREO_EXT 10Tsr[127:64] 0x1808 el E AR 0 IR 10 Ik [127: 64] b IRIRGS
COREO_EXT TOTsr[191:128] 0x1810 B AL EAZ 0 (99 2 10 T [191: 128] IR BDIRAS
COREO_EXT TOTsr[255:192] 0x1818 B AL EAZ 0 (99 2 10 A7 [255: 192] I FR BDIRAS
CORE1_EXT T0Tsr[63:0] 0x1900 P AR AZ | PR 10 Hhir[63: 0]y ik
CORE1_EXT 10Tsr[127:64] 0x1908 P AN FR A AZ 1 (M8 10 AT [127: 641 (K R IBRIRAS
CORE1_EXT TOTsr[191:128] 0x1910 P ZE AT 2% 1RO 10 i (1910 1281 i rh IR Z&
CORE1_EXT_T0Tsr[255:192] 0x1918 6 P A AC R3S A% 1 A9 10 T [255: 1921 1 Wik 24

555 10 WIS, 8 10 Ik 256 A7 P IRt AT DL IE Sk ¢ e B ik 4 B e b
(¥ H b b PR A% o

AFL A BTV AN T DA SAOf g% 98 by 38 A0 B 38 A% P T INTO 21 INT3 A AE R — AN, T B
N EARTHEAT INT WP RORR T, LA BTt B2 CPO_ Status ) TP2 3 TP5, N & & 4137 Hid
BT S R A AR

Je ks 2K1500 Hr i 51 s th Az g hn 1 g hd 5 3, Hr CSR[0x420] [49] A hIfERE. 1%
R RES, SR [3:0] HAL B RVEA N BB g i . PTG B A EUE 0-7 o b I 51
0-7. Hltn, fEZEAXT, 0x2 Foxigh® INT2 b

8- 13 rIbr ] K A A )

R 3, |
3:0 % ER 1 AL B 2% A% R T S| Bl R
7:4 {R ¥

8- 14 i i A A7 A bt

B i fmAgtbhl | Hk
EXT_T0Imap0 0x14C0 EXT_TI0I[31:0]¢ 5| BEg th 77 =X
EXT_I0Imapl 0x14C1 EXT_T01[63:32] 53| J#s th 75 =X
EXT_T10Imap2 0x14C2 EXT_T01[95:64] (3] J1#s th 77 =X
EXT_TOImap3 0x14C3 EXT I0I[127:96] 15| JIE% B 7 =X
EXT_I0Imap4 0x14C4 EXT T0I[159:128]#)5] JEs i =%
EXT_I0Imap5 0x14C5 EXT TOI[191:160] f)5] s i =%
EXT_T0Imap6 0x14C6 EXT I0I[223:192] 11751 Bk B 5 =X
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EXT 10Imap? 0x14C7 EXT_I101[255:224] 5| ik t1 77 =X

BEAS T TR AR 73 SRXE R — A~ 8 AL [ i e i A, HAS UM hE QR R 8- 14 MR 8- 15
FoR o B B2 A7 s R ) B 7 sUREAT G e B, 40 0x2 SFRORER H1 3 1 S AbFER .
8- 15 ity B bRAL B 85 AZ B H A A7 0 U

7 W B
3:0 % A AL H SR 1
7:4 R

8- 16 PRI H AR AL PR 2% B 2 A7 s bk

R4 bl | HEk

EXT_I0Imap_Core0 0x1C00 EXT TOI[0]HIALFE 28 4% % i i =k
EXT_10Tmap_Corel 0x1C01 EXT TOI[1] (¥ ab 2 284% % B /5 =X
EXT _I0Imap_Core2 0x1C02 EXT TO0I[2]HIAbFE 28 4% % i 2k
EXT 10Tmap_Core254 0x1CFE EXT I0I[254] ¥ 4b 3281 2% B 7y =X
EXT_I0Imap_Core255 0x1CFF EXT 101 [255] ff b HE85 % % Hi1 7 20

8.3.2 MLEZNF#fLViN
1 FH A T3 3% TRV B 2 A7 2248 A AT UT AL, e K IR [RIE T30 b BE 28 4% 1 vh R 2
AT B BT ) O AL BT ), RS R T B ) A AN R A A A SR AT DA 3 Y
LA RN
#£ 8 17 METHEISZ Y R 10 P WPIR S T2

B bt | #R
perCore EXT 10Isr[63:0] 0x1800 B 2 LR A2 YR 10 AT (63 :0] AR WRIRAS

perCore EXT I0Isr[127:64] 0x1808 % A AT AR B AL B E 10 I [127: 641 B IFTIRES

perCore EXT I0Isr[191:128] 0x1810 2% Y RGBS A0 RE 10 ik [191: 128] K RIRAS

perCore EXT T10Tsr[255:192] 0x1818 B H A T AL AL I TR 10 T (255 192] [ R RS

8.3.3 ¥ & 10 thirfil k H 1728

T EFY R 10 F W oK, ERREFALRFIEm 7 — M 10 H ik %577
B, TR LAY 10 P . P T LU FE XA 25 17 200 o AT S L
XN PR AR A R
8 18 ¥ 10 hirfuh & Z A7 A
| s | et | e | s |
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EXT I0I send

0x1140

Wo

[7: 0] YT EE RL L I I B
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0 IEEA LA

g 2K1500 A FRAR R — /ML AR KA, 7T DL I RAE B A7 53T 0, [ IF Py s B
TR A e T R AL
A IR AR IS R 2 A7 2 DL, XSy A7 88 1 A bk 5 P e 4 — 2

9.1 BEARBELETF4H

AT A PR IE B AR AR 1) — L ) S 4

Hohtfw#: 0400h
BRIE: 0000 0000 0000 0001h

(AZY HK Vil g

63:7 reserved R/W TR

RAE LR 0 AT A, T o A AT e A 1-7,

6:4 cluster sel R/W TR BRI T e 1-7.

TAERE A )«
00— B KAt
10— HL T SR
HoAh-R

3:2 mode R/W

o 0 3 e A i«
1 rate R/W 0—{E A2 (10720Hz)
1- g AR 2 (3257650H7)

0 powerdown R/W RIbREE I, N 1 AR AR RER

PRI M i T

KRGS | LRI
USB

PCTe FO
PCTe GO
COREO

—_

CORE1

Scachel

N | O O | W N

Scache0

9.2 i AR P W IZ bl = A7 A%
A7 A8 KR L A B0 o 973017 )

Mok fwEs: 0408h
ERIAE: 0000 0000 0000 0001h

i A i 1] ik
63:41 | reserved R/W fRER
40 low_int _en R/W R H W e
AR F U e 9 P A
39:32 | temp_low R/W [7]-REIEf 7R, 0RRIEME, 1 ARAHE;
[6:0] - [RIREE
31:9 reserved R/W frBl
8 high int en R/W T i BT
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s 2K1500 4b 3 2% FH P F it

7:0 temp high

R/W

e i BB A A P
(7] RS R R, 0 AGRIE M, 1 ARERSUE;
[6: 0] 4% il 2 fE

T AR TR E T RE, A 4 A AR LR EE TR E . BT AR

B LU =AM AL

GATE: ¢ B i i BRI A BB o 2 Al B v T vl B B B AR BRI, R ™
Arpibr. FEIERAIE, Gate (HRIBCENIZE S 0x428 AR AF A AHXS NLH) 16 AL 8UfE, 1A

PR 5

EN: b fEfesstl. B 1 Z a5 A8 W E 453
SEL: #Fy NIREEIEEE. 4T 2K1500 P EBEERL 1 AN E A EES, Zaiffds H TRCE LR

WA R A IR AR RN, Rt

Hiig

HEHE 0,

el OB ) A A LA 4 ZH R TR e U O A 1 A AU AR o A A
A 4 A TR W R EAL. HAMNER —Ha A5 T BT ReIRE,
3 SR T e i T AMER R R T, T A AR AR AT AT R S BT B R IR S

KU Z AR BRI R, Ik 0x1£e00000 BL 0x3££00000:

RO 1 IR WA A2 U

AT A

Hiudik:

il

By

R I %517

Thsens int ctrl Hi

0x1460

RW

[7:0]: Hi_gate0: BEiRmERMH 0, XA =2 s
[8:8]: Hi_en0: miE A WiffRE O

[11
[23
[24
[27
[39
[40
[43
(55
(56
[59

:10] -
:16] -
:241:
:26]
:321:
:401:
:42]
:481:
:56]:
:58]:

Hi_SelO: EFEmE AT 0 MR E AL RN TR
Hi gatel: BiRBE 1, #EITIX/NERERF=AE bl
Hi_enl: myimrPWrfiae 1

Hi_Sell: iEFEmEHWT 1 (EE AL RSN TR
Hi_gate2: MiRBI{E 2, FBILIX/NEEW =4 b
Hi_en2: myidrhWrfiEse 2

Hi_Sel2: EFEmEH T 2 (EE AL RSN TR
Hi_gate3: MiRBI{E 3, FBILIX/NEIEW =L b
Hi_en3: myidrhWrfiEse 3

Hi_Sel3: EFEmE AW 3 MEE AL RN TR

AR, BT ) 17 s

Thsens _int ctrl Lo

0x1468

RW

[7:0]: Lo _gateO: fIRIRBIME 0, KT IXAURSERG =26 rp b7
[8:8]: Lo_en0: {RiEHWIffiHE O

[11
[23
[24
[27
[39
[40
(43
(55
(56
[59

:101:
:16] -
:241:
:261:
:32]:
:40]
:421:
:48]
:56]:
:58]:

Lo_Sel0: MEHHARIE AT O & 14 AR5 A\ R
Lo_gatel: fRIEMBIME 1, KT IXAEEE ™4 W
Lo_enl: i Wifiae 1

Lo_Sell: MEFHRIEAWT 1 RS & AR5 AR
Lo_gate2: fRIEMIMHE 2, KT IXAEE ™4
Lo_en2: A&+ Wi{H#E 2

Lo_Sel2: MEFARIE A WT 2 & 14 A5 N\ U8
Lo_gate3: fRIEMIMHE 3, T IXAEE ™4
Lo_en3: A A Wi{EgE 3

Lo_Sel3: EFEKIREHWT 3 FIE A A& KA I N IR

IR S 7 A7 A

Thsens_int status/clr

0x1470

RW

hRES AR, 5 1 TERRT
(0] : avild W fig
(1] A Wi

v (UGl P O ol v o

Thsens int up

0x1478

RW

[7:0] Hi_gateO /& 8 fif
[15:8] Hi gatel /& 8 fif
[23:16] Hi gate2 & 8 fif
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[31:24] Hi gate3 & 8 fir
[39:32] Lo gate0 /& 8 fir
[47:40] Lo gatel /& 8 fif
[55:48] Lo gate2 /& 8 fif
[63:56] Lo gate3 /& 8 fif

9.3 ImEAERBHWIRE /BT
A7 A8 KR 5L A 0 o 973017 )

Mok fwEs: 0410h
ERIAE: 0000 0000 0000 0000h

(VAL AR viinl | #id
63:56 temperature RO KR EE
55: reserved R/W fREE
54:52 thsens outcluster RO A% KBS TC B W A
51:49 reserved R/W frE
48 thsens_outmode RO ek i P R 1 s 0SS
- 0: WG 1. HJEBEN
47 reserved R/W frE
46 thsens_overflow R/W A SRS W DB 3 b
45:32 thsens data R/W AR IRER 1) R UGB AR
31:2 reserved R/W frE
! int_high R/W PR HE R, U R IR P BORES, 5 1EE
0 int_low R/W PR HE R, U RIUKIE P BORES, 5 1EF

WAk, SR T A FE R 1 B PR B B A A LB O AT R IR . XA E AR AR T LA
{81 F 0x IFE00000 B\ 0x3FF00000 Ak bl st AR b4 T U5 1), ] DL 0 B 25 A7 3 18 2
BEAT BT, MR HBIE Y 0x0428 . %217 S HA I R
RO 29 10 ik & A7 3%

HHK figsbht | BUR | HEA

Thsens Temperature 0x0428 R A A T GRS

9.4 Bk H3NFM K E

N T AE R IR P ORIES P (9384T, W] LI E 4 i E SR, A58 7 e i i
Vi B B AT I B A, T8 BRSSP B R R

XT REIREESThRE, A 4 HIEH A AN AT T I E . AT ARSI
P AL

GATE: ¢ B i it BRI A BB e 22 N\ v v i B B B TR BRI S R
TIANURAT

EN: ffgefitl. B 1 ZJa iz e B84 620G

SEL: i NIRFEMEHE. T 2K1500 WABERRL | MR AL IRES, ZH A8 T EIL#E
AN AR R A B AR N, PR A BRI 0.

FREQ: )%k, fih 'k o3 SR (RS, A FH UBET FREQ X EAT 70400, 70 SRR 352
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fregscale mode node HJ$zHi .
HILHHE Y 0x1£e00000 B 0x3££00000,

F9- 3 i PR ) BT AT A U

AT A Hudik: il WL

VY 2H ¥ B AR S 2 el v B

[7:0]: Scale gate0: Wi B{E 0, #BITIX /NI L &40
[8:8]: Scale en0: mikl&A{HAE O

[11:10]: Scale SelO: REFEiEIR M O (KR AL B2 fr \JR
[14:12]: Scale freqO: PB#ABES )43 4{E

[23:16]: Scale_gatel: mlimBI{E 1, ABIHIXANE R A
[24:24]: Scale enl: =iEPFEAIfERE 1

[27:26]: Scale Sell: iGFamia FEAI 1 A BE A% IR 4 N I
0x1480 RW [30:28]: Scale freql: F&AIT 2 FRAH

[39:32]: Scale gate2: milmBI{H 2, HBITIXANEE K A4
[40:40]: Scale en2: i AMifdiRE 2

[43:42]: Scale Sel2: REFFimiIR M 2 (VIR AL B2 f N JR
[46:44]: Scale freq2: P#AGES )4 4{E

[55:48]: Scale_gate3: milimBI{H 3, ABIHIXANE K A
[56:56]: Scale en3: i ifdRE 3

[69:58]: Scale Sel3: IEFFmyilmFFAM 3 (il & & AR T N IR
[62:60]: Scale freq3: F&AT I FRAH

e B AT ) A 2%
Thsens freq scale

LR A% IR A 1 ) 27 A7 28 i L
[7:0] Scale Hi gateO /& 8 fif
[15:8] Scale Hi gatel /= 8 fif
[23:16] Scale Hi gate2 & 8 fif
Thsens freq scale up | 0x1490 RW [31:24] Scale Hi gate3 & 8 fif
[39:32] Scale Lo gateO = 8 fif
[47:40] Scale Lo gatel /= 81
[55:48] Scale Lo gate2 /& 8 fif
[63:56] Scale Lo gate3 & 8 fif
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Juith 2K1500 kb3 3% F - F it

10 SPI F54h]88

AT AN 1% 1 SPT B 2R FRE 2 M A PR AR . flds i) 2% LA S Ak BB BE 26 22 1) F) — Fif
BT L. BATHdEE DR,

10. 1 5ajsht

Pt 2K1500 AbFRBSEE A T 4 A SPI #5125, Fr SPIO0 A1 SPI3 mJ LAC &l 4 2845,
SPT0 il 75 bk 25 (|] /- B an & 10- 1 B, o4 3 AN SPI dlid PCT %% 1977 i iA] » SPT0

Pt BRALFE P N k23 Al Ay R
£ 10- 1 SPIO %l 3 Mokt 2= (6] 43 e

Hihk A2 FR Huhik S PN

SPI Memory0 0X1FC0_0000-0X1FD0O_0000 IMByte
SPI Memoryl 0X1C00_0000-0X1CFF_FFFF 16MByte
SPI Register 0X1FEO_01F0-0X1FEO_O1FF 16Byte

SPT 21l 88 27 A7 A W) B M b FEhE A 0xIFEOO1FO.,

SPI Memory Ml 7% W] 42 5 4t J i Ab 3 45 5 S Uy 1) f Hh k2 ]
H 2% B 2 SP1.

SPT Memory 7% [A] I LA CPU HYEETE R BT, 77 EVERAY/E SPT Memoryl HIHRAR
IM 755 SPT Memory0 A¥[AJE &, AR T A RHI B 77 5.

M FE NS SPT #HAT H B HRAERS, ek dr 4, 5Bk SPI Flash &8, #EfEH SPI
Register 7 [H] X 25 il 47 £7 25 HEAT BELHEHRAE .

0x1C000000 [r)HhhE#

10. 2 SPI #4845

RRGEERH SPL RIS QU N F 50, e e Nt . X T rFimE, sl
HPEBR T AT 10 2728 4MEA — BBt 5 SPT Flash 9 H i memory 28], 4 541X B
memory Z¥[B] 7} L AE 0x1c000000, E AL 5 AN F5 BT Filsh v LLELHE VT ), AT SCReAL 2R 2%
M SPI Flash J33).

10.3 ELEFFH
#* 10- 2 SPI BUE FFfFasb13k
#% EAS ik
0 SPCR PR A AR
1 SPSR K& G2
2 TxFIFO/RxFTFO Bl o A28
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3 SPER AN AT AR
4 SFC_PARAM SR AT
5 SFC_SOFTCS ety
6 SEC_TIMING B 4 1) 2 A7 A%

10. 3. 1 #7723 (SPCR)
s Hdl: 0x0

% 10- 3 SPT 5l %17 2% (SPCR)

3 B Vi 7] HIE i

7 spie R/W 0 rF B4 S REAR 5 B AL

6 spe R/W 0 ARG TAEERE S mAR

5 - - 0 TRE

4 mstr - 1 master BERLEPEAL, BLAL—EOREF 1

3 cpol R/W 0 g QXA

2 cpha R/W 0 AR OLAL 1 WAIALAR B, D 0 IIARTH]

1:0 spr R/W 0 sclk o I E, FEY sper 1Y spre —

10. 3. 2 RE B A7 2% (SPSR)
A HLHE: 0x1

% 10- 4 SPIIRE L1725 (SPSR)

sk | &K Yil | WME | fiR

7 spif R/W 0 bR EAL 1 oA T ITERTE, 51 EE

6 weol R/W 0 B AR HBARENN | RRCEEH, 5 1 NEE
5:4 - - 0 IRE

3 wifull R 0 B AR E 1 Fon AT

2 wiempty | R 1 B TnE 1 R

1 rffull R 0 BEAAE AR & 1 R AT

0 rfempty | R 1 AR TIRE 1 RRT

10. 3. 3 #E A 177 (TxFIFO/RxFIFO)
s dl: 0x2

% 10- 5 SPI ##f 77 /7 2% (TxFIFO/RXFIFO)

3 K il | yME | R
7.0 TxFIFO W - Bl ik g 1
' RxFIFO R KRB 1
10. 3. 4 #hi a7 /745 (SPER)
ks ik 0x3
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s 2K1500 4b 3 2% FH P F it

# 10- 6 SPI #hifaF 1725 (SPER)

735k B2 Vil | BIME | ik

fEH5E 2 DA G R Il

00: 1
7:6 icnt R/W 0 01: 2

10: 3

11: 4
5:3 - - - fRE

spi 22 DA 0% il
2 mode R/W 0 0: SKHFES RIEN L E IS

1: SRS KA HLAS TR A
1:0 spre R/W 0 5 spr — g e ER

2% 10- 7 SPI Ar#i &%
spre 00 [00 [00 [00 [01 |[OL [01 |01 |10 | 10 10 10
spr 00 |01 | 10 [ 11 |00 |01 |10 |11 |00 |01 10 11

ITIRERE 2 |4 |16 (328 |64 ]128 | 256 |512 | 1024 | 2048 | 4096

10. 3. 5 Z % | 271725 (SFC_PARAM)
e Hhbl: 0x4

£ 10- 8 SPI ZHI= #2517 %% (SFC_PARAM)

735k 4R Vil | FME | kR

7:4 clk div R/W 2 gf};ggﬁ%iﬁe, spr} 412 A

3 dual_io RW |0 MT/0 K, ALsedm TPk i

2 fast_read R/W 0 PRI AR 0

1 burst_en RAW |0 SPT flash SZFFIESEMNE BRI

0 memory_en R/W 1 SPI flash ef#iRE, JoRAES csnl[0] W] HdRAEiaH .

10. 3. 6 Fik#xiil & f7#s (SFC_SOFTCS)
s Hdl: 0x5

# 10- 9 SPT Fyikf=iil % /7 4% (SFC_SOFTCS)

7455, LR i) YIE Eiiipy
7:4 csn R/W 0 csn 5| i H{E
3:0 csen R/W 0 N 1IN esn 28 HT 7:4 £

10. 3. 7 I P4z &5 A7 48 (SFC_TIMING)
s Hdl: 0x6

2 10- 10 SPI W 922547 %% (SFC_TIMING)

73 B 5 7] YA £

KAEREIR, TP
7:4 samp_dly RW 0 1, RoRIER AL

2, FRMBEWHAAL, DAL ZEHE
3 quad_io RW 0 4 Al R, 1A
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tFAST

R/W

SPI flash HE AR
0: LIREE, 1EIREEAS SPT &3
1: EyBRAE, TEFE—A SPI JE HA

1:0

tCSH

R/W

SPT Flash H %15 5 HE IR IA], DAy 47 i F
JHT

00: 1T

01: 2T

10: 4T

11: 8T

10. 3.8 HE Xzl Zff4s (CTRL)
A Hbl: 0x8

2 10- 11 SPI Flash A& X HZ1Eds

73 TR il WME | #iR

7:4 nbyte RW 0 — IRAER)

3:2 reserve RW 0 1%B4

1 nbmode RW 0 Z ik i

0 start RW 0 TR Aifkm, 5e)E BEiE%E

10. 3.9 HE X4 % fas (CMD)
fRFeitl: 0x9

% 10- 12 SPI Flash HE X2 24175

5735k S Ui 17 YIME Eiiipa
7:0 cmd RW 0 W HRIELE spi flash a4
10.3.10  HE XHHEZF 4 0 (BUFO)

fmFg . Oxa

% 10- 13 SPI Flash H & XH 7748 0

ik P10 i | v | #d
[ SPL KIS fr AR, %2 (7 2ol B SR ATt
7:0 buf0 RW 0 W%, 1 SPT RILidr S0, %27 s — g
EESCE R
10.3.11  HEXEHEZFHFES 1 (BUFD)

% k. 0xb

#10- 14 SPI Flash H & Xz %745 1

sk SR Vi | WiE | Hek
A SPT KiES AR, LA B8 A ERE A7
7:0 buf1 RW 0 HO%GE: 17 SPL RILIEMA AN, %217 RS — i
EESEC
10.3.12 HEXWFZFFEE 0 (TIMERO)

ek : Oxc

% 10- 15 SPI Flash H & XM FE1Es 0

| sk

| w

EEREEES
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7:0 time0 RW 0 H E S i P N TAE IS 8 iz

10.3.13  HEXFFZF4 1 (TIMERD)
A Hhht: O0xd
% 10- 16 SPI Flash H & XHF 24758 1

oAz K vl | WME | i

7:0 Timel RW 0 B 78 i 4 B s I REL A Fp 1) 8 Az

10.3.14  HEXFFZAF4 2 (TIMER2)
k. Oxe
%% 10- 17 SPI Flash HE XK 2478 2

(EC EAyS Vil | WME | ik
7:0 Time2 RW 0 € S 4 BT il i T ) 7 8 AL

10.4 #EHOKF
10. 4. 1 SPT 4% il 445 I

SCK(CPOL=0)

SCK(CPOL=1)

SDO(CPHA=0) MSB LSB
SDO(CPHA=1) MSB LSB
Kl 10- 1 SPT il a4 O 7
10. 4. 2 SPI Flash Vjlalist
CSn
o 1.2 3 4 S5 6 7 8 9 10 28 29 30 31 32 33 34 35 36 37 38 39

SCK

MSB

MSB

w0t e e

SDI 7Ye6Y5Ya 32 Yo

B 10- 2 SPI Flash FRifEiemt 5
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CSn

o 1.2 3 4 5 6 7 8 9 10 28 29 30 31

SCK L - I_ -
Address

command Wt
SDO — 0B 2322/ 21 GQG@ -

SCK__ 34 35 36 37 38 39 40 41 _42 43 44 45 46 47

mo-—i(m%?w o

SDI __ M;B6 504 13 2 j1 QQ@QQ‘, LSB
K 10- 3 SPI Flash Pzt

Command K—24-bit Address
SDO — | BB
SDI 2321

K 10- 4 SPT Flash XA 1/0 320} %

10. 5 HMHgmFEtars
10. 5.1 SPI =¥l 88 1158 5 #1E

o RRAIMRLL.

® {Fil SPT #til &5 LAE, XHEHIEF 474 sper 1) spe A5 0

o HEIRE A/ spsr, XEFAFHEFA 8 1100 0000

® UEINMIT A A4 sper, BLIET WA %A sper [7:6] MM S AR HL sper[1:0],
HARS % Z5 A7 A5 Ui W]

® [ii'® SPI W/, FE sper A cpol. cpha 1 sper ] mode /7. mode & 1 B2
FrAE SPT 5B, A 0 B e

® [CEWfEAE, sper Y spie fiL

® JH3)) SPI #=Hilds, X4 EF /748 sper B spe fi'5 1
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10.5.2

BB R IE/ R R AE

o EEHEAL AT A7 4 E AN B

® L 57 S K A A A A e Bl o B T ROR M R I R AT, B AT
SPT ML WA R AEA RO A6 S AT B2t 48

T b 2

o BRI EIT T HE

® LRATAFAS spsr MME, #7 spsr[2] 8 1 MIZRIREHE Kk 5E M, 75 spsrl0]
N 1R O A B

® Pl E L AT A7 A

® [RRAEFAFEE spsr M spif 15 1, 1EBREE SIS0+ W7 HiE

f#f: SPI Flash &

HIaEAL

® f SFC_PARAM ] memory en f'5 1. 24 SPT #idk ) sh st & AL B A7 M 1,

o WEESH (e, Eahhb e, YU, W 1/0. tCSH %) . XS4
AL AE ISy f AR HOAE

Le

WIS T A SPT Flash SCRFSE S e sl SR AL G s D g8, A& OO N 2 40m] BLCK
Bk Flash A5 A B o S EUPME SO 75 B 5614 SPT Flash B# 8 (memory en) » HAEKS %
ZAF AR UL .

10.5.3

VB A5 SPT Flash Al SPT 3= 4% 8%

Xt SPI Flash BEAT 352 LA el

$ SPT Flash B Re < M f5, BAFanl E#e45 ] csn[0], JFEdid SPT 42575 17 SPT
MR, X ERELE AT HRERT, ANEEM SPT Flash HHUIE.
B T1ELAAh, SPI Flash ISSEEl VIR Z &4 (WHEFR. B , HAKS JAMSE Flash

RISk
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11 LocallO #&#i|gs

11.1 Vi Huht &5 HE A

% 11- 1 Local 10 bl 2% 6] 2 i

FLGA kit 4E R AR B Tt

e MBI E N LI0 B s i, Hein
0x1C00_0000 0x1CFF_FFFF JE 545 6] TR
0x1D00_0000 0x1DFF FFFF e ]

ST Local 10 #5bk, 5 F A 229 7K o I 1) 51 JR 4% S DA N PRI T i
5 Local 10 AHRHI 5| I B A7 2489 4. 16 T 1) 1io_sel.

11.2 LocalIO #%%i882h REMER

Local 10 f& i 28R 4L 1 fj AN UG R4 10, FEHTEE RS A5 ROM. EXF 42 ft—
ARk, BA AL E R B TR IR . Horh wait 28 1iord 8L 1iowr 125 AKHY
JEAIREOE —, B R P S% K 10-1, 10-2. PRI %E N 16 B, 25 Ak CPU
LY/BLiNE I W EY S DA C X218

P 2 3 4 5 & F 8 9 MW 4 12 13 14 15 16 AT 48 19 200021 X273 24 25

Clock gkgigigigiaiaiakaiaididiai gk g g g g di die gk akat 3
LIO_ADLOCK [

LIO_A AH A_LO A L1

Lo D AM Do D1

LID_CSN | [
LIO_DEN ] [
LIO DIR A | [
LIO_RDN i N gl [ =
LID_WRN

B 11- 1 LocallO iZKf
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2 3 4 85 & F 8 9 WA A2 043044 A5 A6 AT A8 A9 020002 22007324 25

cock  FLFLFLFLFLFLFLALFLA LA LFLALFLALF LA LALF LA AL AL ALF

LIO_ADLOCK [ ]

LIO A ALH A_LD A_Li1

Lo D AN oo o1

LIO_CSN

N

LIO_DEN ]

LIO_DIR

LIO_RDN

LIO_WRN [

K 11- 2 LocallO BHt)¥

LK

® [ clock 55 SLhRIFALEAE, RN T IR 7k

A HAREEHHE bit23-bit29 (8 Arfizt) /bit24-bit30 (16 ArfsExl)

A MARZEHHE bit7-bit22 (8 ) /bit8-bit23 (16 Arfsixl)

A LARERAC 7 sk

fE big mem WEH N 0 B, 2 4 HWIEAAELE, B 4 M5 BEIE R ATHE—
LIO WRN 1 LIO RDN i A 24 [ 5 LI0 clock period i BE A K:

LI0 clock period i %N 1 Ik T-454: 8 41,

LIO clock period i W& N 2 B—{KH THr4E 16 #4;

LIO clock period i W& N 3/0 BF—&H 4L 32 A;

® IR CSAMMIRT R M2 KIS #AE, LB P EAUE S —FoRsl.
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12 DDR3 #4128

12.1 DDR3 WiE#EO

B BE R N AEHE TS 57 DDR3 SDRAM 47\ ARvE (JESD79-3) &

T 5] Hhuhk

DDR3 P A4 1 455 E0 4 7 A k=2 (8] - P A7 2 1) 245 1) 2 A 2 B 2 1R 0 P A RO A7 A 2 )
HECEZ M ne_disable reg = 0B, REWAR U RACAFARELET N HRLESH
mc_disable reg = 1, K& WNAFHIVT R # AN AR B S V7 .

12.2 DDR3 SDRAM iE#RAE#HMN

A H 25 HE 2% DDR3, DDR3 SDRAM 2 /Emhiscin & 12- 1 fion. £ G #r4 (Command,
fAjF#K CMD) FH RAS_n, CAS_n A1 WE_n, H=AME5H . X Fie#lE, RAS n=1, CAS n=0,

ADDRESES

" N E

B 12- 1 DDR3 SDRAM Bz fEHpid

K, Cas Latency (CL) =5, Read Latency (RL) =5, Burst Length = 8.

12.3 DDR3 SDRAM E#4E#HX

DDR3 SDRAM 5 #AE X an i 12- 2 Fios . 7EEI A ir4 OMD A& i RAS n, CAS n FfIWE n,
HEEAMESSHBH . AT E#4E, RAS n=1, CAS n=0, WE n=0. H4b, SiZiElEAR,

AoDRESS* m/////:/:’/////! L L L L L L

e - A O s B Z
saoas 7 T T Y XN N N N N I
i P TR ! ]

K 12- 2 DDR3 SDRAM E#:{EHriY

|, Cas Latency (CL) = 5, Write Latency (WL) = 5, Burst Length = 8.

12.4 DDR3 SDRAM Z%ific E#% %
WA H s S H )+
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®O12- 1 WAFER SR AT AT LS H8 3R
Offset | 63:56 55:48 | 47:40 | 39:32 | 31:24 | 23:16 15:8 | 7:0
PHY
0x0000 version (RD)
0x0008 switch byte48 | x4 mode ddr3 mode capability (RD)
0x0010 dram_init (RD) | init_start
0x0018
0x0020 preamble2 rdfifo valid
0x0028 rdfifo empty (RD) Overflow(RD)
0x0030 dl1 value(RD) %ééjinitidone d11_lock mode d11 bypass dll adj cnt dl1l increment | dl1_start point
0x0038 di1_dbl fix a1 closedis g1y g
0x0040
0x0048 clken ckca
0x0050
0x0058 clken ds 0
0x0060
0x0068 clken ds 1
0x0070
0x0078 clken ds 2
0x0080
0x0088 clken ds 3
0x0090
0x0098 clken ds 4 ds4_en
0x00a0
0x00a8 clken ds 5
0x00b0
0x00b8 clken ds 6
0x00c0
0x00c8 clken ds 7
0x00d0
0x00d8 clken ds 8 ecc_ds_en
0x0060 ¥£effslice7enab
0x0100 dll 1xdly O dl1 1xgen 0 dl1 wrdgs_ 0 dl1 wrdq O
0x0108 vref sample 0 | vrefclk inv 0 | dl1_vref O vref dly 0 dll gate 0 dl1 rddgsl 0 dl1 rddgs0 0
0x0110 | rdodt ctrl 0 rdgate len 0 rdgate mode 0 | rdgate ctrl 0 dgqs oe ctrl 0 | dg oe ctrl 0
0x0118 dly 2x 0 redge sel 0 B?dqsfphasefO(R
0x0120 ?7bd1y070[31:28 gi?d1y070[27: 36?d1y070[23: W bdly0 0[19:16] ?7bd1y070[15:12 ?7bd1y070[11:8 ?7bd1y070[7:4 W bdly0 0[3:0]
0x0128 gé?dlyOfO[SQ: gé?dlyOfO[SS: w bdly0 0[51:48] Yﬁbd1y070[47:44 gjbd1y070[43:4 gé?dlyOfO[BQ: Yﬁbdly070[35:32
0x0130 | §-PAVEOLZA2L v byl OL20: | w bAIVLOLIT: 1y y1y1 014:12) | wobdlvt 0011:9] | wbdlyr ofsze] | PR Ty iy ofa:0)
0x0138 ¥7bd1y170[27:26
0x0140 1 LA 0L g bty 003:0)
0x0148
0x0150 rdgsp bdly 0[31 | rdgsp bdly O[ | rdgsp bdly O[ | rdgsp bdly 0[19: rdgsp bdly 0[15 | rdgsp bdly 0[1 rdgsp bdly O[ | rdgsp bdly 0[3:
:28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]

0x0158 fgg?pfbdlyio[SS
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rdgsn bdly 0[31

rdgsn bdly 0Of

rdgsn bdly Of

rdgsn bdly 0[19:

rdgsn bdly 015

rdgsn bdly 0[1

rdgsn bdly Of

rdgsn bdly 0[3:
0x0160 | " og] 27:24] 23:20] 16 112] 1:8] 7:4] 0]
rdqsn_bdly 0[35
0x0168 :39]
0x0170 11“31(Lbd1y70[24:2 1.“(11(8%]bd1y70[20 ?il%bdlyio[l'i ﬁ“dqibdlyio[lélz 12 5d1bd1y70[11 9 ﬁ“d(Lbdly70 [8:6 gﬁl(Lbdly70 [5: rdq bdly 0[2:0]
0x0178 rﬁiqudlyfo [27:2
6
0x0180 dll 1xdly 1 dll 1xgen 1 dll wrdgs 1 dll wrdqg 1
0x0188 vref_sample 1 | vrefclk inv 1 | dl11 vref 1 vref dly_ 1 dll_gate 1 d11_rddgsl 1 dl1 rddgsO 1
0x0190 | rdodt ctrl 1 rdgate len 1 rdgate mode 1 | rdgate ctrl 1 dgs oe ctrl 1 dg oe ctrl 1
0x0198 dly 2x 1 redge sel 1 E?dqsfphasefl ®
0x0120 wﬁvfbdlyoil[SI:ZS gﬁ)dlyOJ[Z?: gé)dlyOfl [23: w bdly0 1(19:16] wﬁvfbdlyOJDS:lZ wjvfbdlyofl[H:S %vibdlyoil[7:4 w bdly0 1[3:0]
0x01a8 ‘gég)dlyOJ [59: gﬁ?dIYOJ [55: W bdly0 1[51:48] ‘jvibdlyoil [47:44 ‘gjbdlyOJ [43:4 gé?dIYOJ [39: x]vibdlyoil [35:32
ox01bo | §-PAVE [24:21 Tepdlyll [20: mebdlyll L7y bdlyl 1014:12] | w bdlyl 1011:9] | w bdlyl 1[8:6] ybdlyll 1553 1y bdly1 1[2:0]
0x01b8 \ivfbdlylfl [27:26
0x01¢0 jebdly1 (74 ] g bdly 103:0]
0x01c8
0x01d0 rdgsp_bdly 1131 | rdgsp bdly 1[ | rdgsp bdly I[ | rdgsp bdly 1[19: rdgsp bdly 1115 | rdgsp bdly 111 rdgsp bdly 1T | rdgsp bdly 1[3:
:28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]
0x01d8 rdq}spfbdlyfl [35
132
0x01¢0 rdgsn_bdly 1131 | rdgsn bdly 1[ | rdgsn bdly I[ | rdgsn bdly 1[19: rdgsn bdly 1715 | rdgsn bdly 111 rdgsn bdly 1T | rdgsn bdly 1[3:
eV | 28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]
rdqsn_bdly 1[35
0x01e8 :39]
0x01£0 11“31(Lbd1y71 [24:2 ?il(sﬁbdlyil [20 ?il%bdlyil [17 ﬁ“dqibdlyil [14:12 ﬁ“d(LbdlyJ [11:9 ﬁ“d(LbdlyJ [8:6 gﬁl(LbdlyJ [5: rdq bdly 1[2:0]
0x01f8 rﬁiq,bdlyJ [27:2
6
0x0200 dll 1xdly 2 dll 1xgen 2 dl1l wrdgs 2 dl1 wrdq 2
0x0208 vref sample 2 | vrefclk inv 2 | dl1_vref 2 vref _dly 2 dll_gate 2 dl1l rddgsl 2 dl1 rddgs0 2
0x0210 | rdodt ctrl 2 rdgate len 2 rdgate mode 2 | rdgate ctrl 2 dgs oe ctrl 2 | dq oe ctrl 2
0x0218 dly 2x 2 redge sel 2 Equsfphasej ®
0x0220 ¥7bd1y072[31 :28 gﬁ)dlyOfZ[Z?: 365)d1y072[23: w bdly0 2[19:16] wjvfbdly072[15: 12 ¥7bd1y072[11 :8 %\Lbdly072[7:4 w bdly0 2[3:0]
0x0228 ‘grég)dly072 [59: gﬁ?dlﬂLZ [55: W bdly0 2[51:48] ‘jvibdly072 [47:44 ‘(A),deU(LZ [43:4 ‘gég)dly072 [39: x]vibdlyOJ [35:32
0x0230 | J-PAVI2T24:21 1w byl 2020w bdIVEZHT: 1y g1y 914:12) | wobdlyd 2011:0) | wbdiyn 208:6) | J-PIVE2D Ty iy 2p:0)
0x0238 \i&gbdlyLZ [27:26
0x0240 jabdly2 (74 ] g bdly 203:0]
0x0248
0x0250 rdgsp_bdly 2[31 | rdgsp bdly 2[ | rdgsp bdly 2[ | rdgsp bdly 2[19: rdgsp bdly 2[15 | rdgsp bdly 2[1 rdgsp bdly 2[ | rdgsp bdly 2[3:
:28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]
0x0258 rdq}spfbdlyj [35
132
0x0260 rdgsn_bdly 2[31 | rdgsn bdly 2[ | rdgsn bdly 2[ | rdgsn bdly 2[19: rdgsn bdly 2[15 | rdgsn bdly 211 rdgsn bdly 2[ | rdgsn bdly 2[3:
x :28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]
rdqsn_bdly 2[35
0x0268 :39]
0x0270 11“31(Lbd1y72[24:2 1.“(11(8%]bd1y72[20 ?il%bdlyiﬂl'i ﬁ“dqibdly72[14: 12 ﬁ“d(Lbdly72[11 9 ﬁ“d(Lbdly72 [8:6 gﬁkLbdhLZ [5: rdq bdly 2[2:0]
0x0278 rﬁiqudlyj [27:2
6
0x0280 dll 1xdly 3 dll 1xgen 3 dl1l wrdgs 3 dl1 wrdg 3
0x0288 vref sample 3 | vrefclk inv 3 | dl1 _vref 3 vref dly 3 dll_gate 3 d11_rddgsl 3 dl1 rddgs0 3
0x0290 | rdodt ctrl 3 rdgate len 3 rdgate mode 3 | rdgate ctrl 3 dgs oe ctrl 3 | dq oe ctrl 3
0x0298 dly 2x 3 redge sel 3 Il;gidqsfphasefS ®
0x0240 wj\lfbdlyOfS[Sl 128 gﬁ)dlyOfS[Z?: 365)d1y073[23: W bdly0 3[19:16] wj\rfbdly073[15: 12 ¥7bd1y073[11 :8 Yﬁbd1y073[7:4 w bdly0 3[3:0]
0x02a8 w_bdly0 3[59: | w bdly0 3[55: W bdly0 3[51:48] ‘jvibdly073 [47:44 | w bdly0 3[43:4 w_bdIy0 3[39: x]vibdlyoifi [35:32

56]

52]

0]

36]
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w bdlyl 3720:

w bdlyl 3[17:

0x0200 | J-PHVES [24:21 e v whdlyl 3[14:12] | wbdlyl 3[11:9] | w bdlyl 3[8:6] | PV 1553 1y baiyl 3[2:0]
0x02b8 \]Vibdlylifi [27:26
0x02¢0 rg bdly 3 (74| g bdly 3[3:0]
0x02c8
0x02d0 rdgsp bdly 3[31 | rdgsp bdly 31 | rdgsp bdly 3[ | rdgsp bdly 3[19: rdgsp bdly 3715 | rdgsp bdly 3[1 rdgsp bdly 31 | rdgsp bdly 313:
* :28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]
0x02d8 rdq}spibdlyifi [35
132
0x02¢0 rdgsn bdly 3[31 | rdgsn bdly 31 | rdgsn bdly 3[ | rdqsn bdly 3[19: rdgsn bdly 3115 | rdgsn bdly 3[1 rdgsn bdly 3[ | rdgsn bdly 3[3:
e ] 28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]
0x02e8 rdq]sn,bdly,?) [35
132
0x02£0 rdq bdly 3[24:2 1.rdq7bd1y73 [20 1.rdq7bd1y73 [17 | rdq bdly 3[14:12 rdq bdly 3111:9 | rdq bdly 3[8:6 rdq bdly 3[5: rdq bdly 3[2:0]
1] :18] :15] ] ] ] 3]
0x0218 rdq bdly 3[27:2
6]
0x0300 dll 1xdly 4 dl1 1xgen 4 dl1 wrdgs 4 dl1 wrdq 4
0x0308 vref sample 4 | vrefclk inv 4 | dl1_vref 4 vref dly 4 dll gate 4 dl1l rddgsl 4 dll rddqs0 4
0x0310 | rdodt ctrl 4 rdgate len 4 rdgate mode 4 | rdgate ctrl 4 dgqs oe ctrl 4 | dg oe ctrl 4
0x0318 dly 2x 4 redge sel 4 E;idqsiphasejl ®
0x0320 ‘3{7bd1y074[31:28 ‘gﬁ)dlijl[Z?: gﬁg)dly074[23: W bdly0 4[19:16] ‘3{7bd1y074[15:12 ‘jvibdly074[11:8 %Lbdlyojl[?:zl W bdly0 4[3:0]
0x0328 WJJ)dlijl [59: WJJ)dlijl [55: w bdly0 4[51:48] ?Lbdlyojl [47:44 ijd1y074 [43:4 WJJ)dlijl [39: \:)I&’fbdly074[35:32
56 52 - - i 0 36
0x0330 | |V [24:21 TopdbviA 20 yepdlvl A U7 1y bdlyl 4014:12] | w bdlyl 4[11:9] | w bdlyl 4[8:6] ybdlvl A [5:3 1 bdly1 4[2:0]
0x0338 ‘]ﬂlibdly174[27 126
0x0340 re_bdly 4 (741 g bdly 4[3:0]
0x0348
0x0350 rdgsp bdly 4[31 | rdgsp bdly 4[ | rdgsp bdly 4[ | rdgsp bdly 4[19: rdgsp bdly 4[15 | rdgsp bdly 4[1 rdgsp bdly 4] | rdgsp bdly 4[3:
* :28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]
0x0358 rdq}spﬁbdlyjl [35
32
0x0360 rdgsn_bdly 4[31 | rdgsn bdly 4[ | rdgsn bdly 4[ | rdgsn bdly 4[19: rdgsn bdly 4[15 | rdgsn bdly 4[1 rdgsn bdly 4] | rdgsn bdly 4[3:
:28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]
0x0368 rdq}snﬁbdlyjl [35
132
0x0370 rdq bdly 4[24:2 1.rdq7bd1y74[20 1.rdq7bd1y74[17 rdq bdly 4[14:12 | rdq bdly 4[11:9 | rdq bdly 4[8:6 rdq bdly 4[5: rdq bdly 4[2:0]
1] :18] :15] ] ] ] 3]
0x0378 rdq bdly 4[27:2
6]
0x0380 dll 1xdly 5 dl1l 1xgen 5 dl1 wrdgs_5 dl1 wrdq 5
0x0388 vref sample 5 | vrefclk inv 5 | dll _vref 5 vref dly 5 dll gate 5 dll rddgsl 5 dll rddgs0 5
0x0390 | rdodt ctrl 5 rdgate len 5 rdgate mode 5 | rdgate ctrl 5 dgqs oe ctrl 5 | dg oe ctrl 5
0x0398 dly 2x 5 redge sel 5 Il;;idqsiphaseif) ®
0x0340 ‘jvibdlyoif) [31:28 ‘gﬁ)dlyOJ’? [27: ‘gﬁ%)dlyOJ’? [23: W bdly0 5[19:16] ‘3{7bd1y075[15:12 ‘jvibdly075[11:8 ‘j&libdly075[7:4 W bdly0 5[3:0]
0x03a8 Will)dly075 [59: Will)dly075 [55: w bdly0 5[51:48] %\LbdlﬂLB [47:44 ijd1y075 [43:4 Wfl})dly075 [39: \:)I&’fbdly075 [35:32
56 52 - — i 0 36
0x03b0 | §PHYED [24:21 Tepdbvlo 20 yedlvlo U7 |y bdlyl 5014:12] | w bdlyl 5011:9] | w bdlyl 5[8:6] ybdlvls [5:3 1 bdly1 502:0]
0x03b8 \]Vibdly175 [27:26
0x03c0 rgbdly5 (741 g bdly 503:0]
0x03c8
0x03d0 rdgsp bdly 5[31 | rdgsp bdly 5[ | rdgsp bdly 5[ | rdgsp bdly 5[19: rdgsp bdly 5[15 | rdgsp bdly 5[1 rdgsp bdly 5[ | rdgsp bdly 5[3:
x :28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]
0x03d8 1j§g}sp7bd1y75[35
0x03¢0 rdgsn bdly 5[31 | rdgsn bdly 5[ | rdgsn bdly 5[ | rdqsn bdly 5[19: rdgsn bdly 5[15 | rdgsn bdly 5[1 rdgsn _bdly 5[ qusnﬁbdlny[S:
e ] 28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]
0x03e8 rdq}snﬁbdlyj [35
132
0x03£0 rdq bdly 5[24:2 1.rdq7bd1y75 [20 1.rdq7bd1y75 [17 | rdq bdly 5[14:12 | rdq bdly 5[11:9 | rdq bdly 5[8:6 rdq bdly 5[5: rdq bdly 5[2:0]
1] :18] :15] ] ] ] 3]
0x03f8 riiqibdlyif) [27:2
6
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0x0400 dll 1xdly 6 dl1 1xgen 6 dl1 wrdgs 6 dl1 wrdq 6
0x0408 vref sample 6 | vrefclk inv 6 | dl1_vref 6 vref dly 6 dl1l_gate 6 d11_rddgsl 6 d11 rddgsO 6
0x0410 | rdodt ctrl 6 rdgate len 6 rdgate mode 6 | rdgate ctrl 6 dgs oe ctrl 6 | dq oe ctrl 6
ddgs phase 6 (R
0x0418 dly 2x 6 redge sel 6 r
D)
0x0420 wjvfbdly076[31 128 gﬁ)dlyOfG[Z?: 365)d1y076[23: w bdly0 6[19:16] ¥7bd1y076[15: 12 ¥7bd1y076[11 :8 wj\ribdly076[7:4 w bdly0 6[3:0]
w_bdly0 6[59: | w bdly0 6[55: . w_bdly0 6[47:44 | w bdly0 6[43:4 w_bdly0 6[39: [ w bdly0 6[35:32
0x0428 561 5] w_bdly0 6[51:48] ] 0] 36] ]
0x0430 | Y-DIVIOT24:21 1w byl 61200 | w bdIVL6LIT: [y 141 6(14:12) | wobdlyd 6[11:9] | wbdlyr 6(8:6] | J-PIVIBI3 Ty iy 612:0)
0x0438 Yﬁbd1y176[27 126
0x0440 ja-bdly 8 (74 ] g bdly 6[3:0]
0x0448
0x0450 rdgqsp bdly 6[31 | rdgsp bdly 61 | rdgsp bdly 6[ | rdqsp bdly 6[19: rdqsp bdly 6[15 | rdgsp bdly 6[1 rdqsp bdly 60 | rdqsp bdly 6[3:
:28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]
dgsp _bdly 6[35
0x0458 r
:32]
0x0460 rdgsn_bdly 6[31 | rdgsn bdly 6[ | rdgsn bdly 6[ | rdgsn bdly 6[19: rdgsn bdly 6[15 | rdgsn bdly 6[1 rdgsn bdly 6] | rdgsn bdly 6[3:
:28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]
dgsn bdly 6[35
0x0468 rodasn by
:32]
0x0470 11“31(Lbd1y76[24:2 1.“(11(8%]bd1y76[20 ?il%bdlyji[l? ﬁ“dqibdly76[14: 12 ﬁ“d(Lbdlij[ll 9 ﬁ“d(Lbdlij [8:6 gﬁl(Lbdlij [5: rdq bdly 6[2:0]
0x0478 rﬁiqibdlyﬁ [27:2
6
0x0480 dll 1xdly 7 dll 1xgen 7 dl1l wrdgs 7 dll wrdq 7
0x0488 vref sample 7 | vrefclk inv 7 | dl1 _vref 7 vref dly 7 dll_gate 7 d11_rddgsl 7 dl1 rddgs0 7
0x0490 | rdodt ctrl 7 rdgate len 7 rdgate mode 7 | rdgate ctrl 7 dgs oe ctrl 7 | dq oe ctrl 7
0x0498 dly 2x 7 redge sel 7 Il;gidqsfphasef? ®
0x0440 wjvfbdly077[31 128 gﬁ)dlyOf?[Z?: 365)d1y077[23: w bdly0 7[19:16] ¥7bd1y077[15: 12 ¥7bd1y077[11 :8 wjvibdlyOJU:él W bdly0 7[3:0]
w_bdly0 7[59: | w bdly0 7[55: . w_bdly0 7[47:44 | w bdly0 7[43:4 w_bdly0 7[39: [ w bdly0 7[35:32
0x04a8 56] 52] w bdly0 7[51:48] ] 0] 35] ]
0x0tbo | §-PIVLT [24:21 Tyl T [20: Tyl T U7 1y bdlyl 7014:12] | w bdlyl 7011:9] | w bdlyl 7[8:6] ybdlyl T 1553 1y bdly1 7[2:0]
0x04b8 \ﬁgbdlylj [27:26
0x04¢0 jebdly T (74 ] g bdly 703:0]
0x04c8
0x04d0 rdgsp_bdly 7131 | rdgsp bdly 7[ | rdgsp bdly 7[ | rdgsp bdly 7[19: rdgsp bdly 7115 | rdgsp bdly 711 rdgsp bdly 7[ | rdgsp bdly 7[3:
:28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]
dgsp bdly 7[35
0x04d8 r
:32]
0x04c0 | Tdasn_bdly 7 [31 | rdgsn_bdly 7[ | rdgsn _bdly 7[ | rdqsn_bdly 7[19: rdqsn_bdly 7015 | rdgsn _bdly 7[1 | rdqsn_bdly 7[ | rdqsn_bdly 7[3:
:28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]
dgsn bdly 7135
0x04e8 rodasn by
:32]
0x040 11“31(Lbd1y77[24:2 1.“(11(8%]bd1y77[20 ?il%bdlyi'i[l? ﬁ“dqibdly77[14: 12 ﬁ“dmbdly!?[ll 9 ﬁ“d(Lbdly77 [8:6 gﬁl%bdly,'Z [5: rdq bdly 7[2:0]
0x04f8 rﬁiqudlyj [27:2
6
0x0500 dll 1xdly 8 dll 1xgen 8 dl1 wrdgs 8 dl1l wrdqg 8
0x0508 vref sample 8 | vrefclk inv 8 | dl1 _vref 8 vref dly 8 dll_gate 8 d11_rddgsl 8 dl1 rddgs0O 8
0x0510 | rdodt ctrl 8 rdgate len 8 rdgate mode 8 | rdgate ctrl 8 dgs oe ctrl 8 | dq oe ctrl 8
ddgs phase 8(R
0x0518 dly 2x 8 redge sel 8 r
D)
0x0520 wjvfbdly078[31 128 gﬁ)dlyOfS[Z?: 365)d1y078[23: w bdly0 8[19:16] ¥7bd1y078[15: 12 ¥7bd1y078[11 :8 wjvibdly078[7:4 w bdly0 8[3:0]
0x0528 w_bdly0 8[59: | w bdly0 8[55: W bdly0 8[51:48] w_bdly0 8[47:44 | w bdly0 8[43:4 w_bdIly0 8[39: [ w bdly0 8[35:32
56] 52] - - ] 0] 36] 1
0x0530 | J-DAVIBI24:21 1w byl 8L20: | w bdIVEBLIT: [y pg1y) g14:12) | wobdlyd 8011:0] | wbdiyr sisze] | J-PIVIBIS Ty iy spa:0)
0x0538 \i&gbdlyLS [27:26
0x0540 jabdly 8 (7241 g bdly 8[3:0]
0x0548
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rdgsp bdly 8[31

rdgsp bdly 8T

rdgsp bdly 8[ | rdgsp bdly 8[19:

rdgsp bdly 8115

rdgsp bdly 8[1

rdgsp bdly 8T

0x0530 | . 9g] 27:24] 23:20] 16] :12) 1:8] 7:4] R
0x0558 1:%3}5p7bd1y78 [35
0x0560 rdgsn_bdly 8[31 | rdgsn bdly 8[ | rdgsn bdly 8T | rdgsn bdly 8[19: rdgsn_bdly 8[15 | rdgsn bdly 8[1 rdgsn bdly 8] | rdgsn bdly 8[3:
:28] 27:24] 23:20] 16] :12] 1:8] 7:4] 0]
0x0568 l:gglsnfbdlyj [35
0x0570 11rﬁlq7bd1y78 [24:2 1:513jbd1y78 [20 1:512jbd1y78 [17 ﬁ”dqudlyf8[14: 12 ﬁrdqudlny [11:9 ﬁrdqudlny [8:6 gﬁqubdlny [5: rdq bdly 8[2:0]
0x0578 léiiqibdlng [27:2
0x0700 | ca_train_map wrdgs_disable | ca_invert ca_training mode leveling cs tLVL_DELAY &Jﬁ;/elingfreq( leveling mode
0x0708 mpr loc l(ﬁg)ehngfdone l}{]{S‘;fel1ng71ready(
0x0710 | leveling resp 7 leveling resp lgvelingiresp leveling resp 4 leveling resp 3 leveling resp_ leveling resp leveling resp 0
0x0718 leveling resp 8
0x0720
0x0800 | dfe ctrl ds pad ctrl ds pad ctrl ck
0x0808 pad reset po pad oplen ca pad opdly ca pad ctrl ca
0x0810 | vref ctrl ds 3 vref ctrl ds 2 vref ctrl ds 1 vref ctrl ds 0
0x0818 | vref ctrl ds 7 vref ctrl ds 6 vref ctrl ds 5 vref ctrl ds 4
0x0820 vref ctrl ds 8
0x0828 |
0x0830 pad comp o (RD) pad comp i
0x0838 |
0x0840 | pad ctrl ds 3 pad ctrl ds 2 pad ctrl ds 1 pad ctrl ds 0
0x0848 | pad ctrl ds 7 pad_ctrl ds 6 pad _ctrl ds 5 pad _ctrl ds 4
0x0850 pad ctrl ds 8
0x0900 rdedge soft rd phase (RD) clk inv
0x0908 rdedge_inv
CTL
0x1000 | tMRD tRP tWLDQSEN tMOD tXPR tCKE tRESET
0x1008 tODTL
0x1010 | tREFretention tRFC tREF
0x1018 | tCKESR tXSRD tXS tRFC _dlr tREF_IDLE
0x1020 tRDPDEN tCPDED tXPDLL tXP
0x1028 tZQperiod tZQCL tZQCS tZQ_CMD
0x1040 | tRCD tRRD_S slr tRRD_L_slr tRRD_d1r tRAS min
0x1048 tRTP tWR_CRC_DM tWR tFAW_slr tFAW
0x1050 | tWTR S CRe DM | NTRACRED g g tWTR £CCD_d1r £CCD_S slr £0CD_ L. s1r
0x1058
0x1060 tPHY WRLAT tWL tRDDATA tPHY RDLAT tRL
0x1068 tCAL tPL
0x1070 tW2P_sameba tW2W_sameba tW2R sameba tR2P_sameba tR2W_sameba tR2R_sameba
0x1078 tW2P_samebg tW2W_samebg tW2R_samebg tR2P_samebg tR2W_samebg tR2R_samebg
0x1080 tW2P_samec tW2W_samec tW2R_samec tR2P_samec tR2W_samec tR2R_samec
0x1088
108
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0x1090 tW2P samecs tW2W samecs tW2R samecs tR2P samecs tR2W samecs tR2R samecs
0x1098 tW2W_diffcs tW2R_diffcs tR2W_diffcs tR2R_diffes
0x1100 | mirror dimm cs map cs ref ¢S resync cs zqcl cs zq cs mrs cs enable
0x1108 | cke map cs_map
0x1110 mirror cs enabl mirror cs st mirro dimm ct cs2cid cid map
e a(R0) rl
0x1118
0x1120 | mrs done (RD) mrs_req (WR) Eﬁffal 1 done pre all req(WR) cmd_cmd status_cmd (RD) cmd req (WR) command mode
0x1128 | cmd cke cmd a cmd ba cmd bg cmd ¢ cmd cs
0x1130 | cs mrs sequence 1)npr7rd7done (RO cmd mpr rd cmd pda
0x1138 cmd dg0
0x1140 | mr 3 ¢s O mr 2 cs 0 mr 1 ¢cs O mr 0 cs O
0x1148 | mr 3 cs 1 mr 2 cs 1 mr 1 cs 1 mr 0 cs 1
0x1150 | mr 3 cs 2 mr 2 cs 2 mr 1 cs 2 mr 0 cs 2
0x1158 | mr 3 c¢s 3 mr 2 cs 3 mr 1 ¢cs 3 mr 0 cs 3
0x1160 | mr 3 cs 4 mr_2 cs 4 mr_1 cs 4 mr_0 cs 4
0x1168 | mr 3 cs 5 mr 2 cs 5 mr 1 cs 5 mr 0 cs 5
0x1170 | mr 3 cs 6 mr 2 cs 6 mr 1 cs 6 mr 0 cs 6
0x1178 | mr 3 ¢cs 7 mr 2 cs 7 mr 1 ¢cs 7 mr 0 cs 7
0x1180 | mr 3 cs 0 ddr4 mr_2 cs_ 0 _ddr4 mr_1 cs 0 ddr4 mr_0 cs 0 ddr4
0x1188 mr 6 cs 0 ddr4 mr 5 cs 0 ddr4 mr 4 cs 0 ddr4
0x1190 | mr 3 cs 1 ddr4 mr 2 cs 1 ddr4 mr 1 cs 1 ddr4 mr 0 cs 1 ddr4
0x1198 mr_ 6 cs 1 ddr4 mr_5 cs 1 ddr4 mr_4 cs 1 ddr4
Ox11la0 | mr 3 cs 2 ddr4 mr_2 cs_ 2 ddr4 mr_1 cs 2 ddr4 mr_0 cs 2 ddr4
0x11a8 mr 6 cs 2 ddr4 mr 5 cs 2 ddr4 mr 4 cs 2 ddr4
0x11b0 | mr 3 cs 3 ddr4 mr 2 cs 3 ddr4 mr 1 cs 3 ddr4 mr 0 cs 3 ddr4
0x11b8 mr_6 cs 3 ddr4 mr_5 cs 3 ddr4 mr_4 cs 3 ddr4
0x11cO | mr 3 cs_ 4 ddr4 mr_2 cs 4 ddr4 mr_1 cs 4 ddr4 mr_0 cs 4 ddr4
0x11c8 mr 6 cs 4 ddr4 mr 5 cs 4 ddr4 mr 4 cs 4 ddr4
0x11d0 | mr 3 cs 5 ddr4 mr 2 cs 5 ddr4 mr 1 cs 5 ddr4 mr 0 cs 5 ddr4
0x11d8 mr_6 cs 5 ddr4 mr_5 cs 5 ddr4 mr_4 cs 5 ddr4
0x11e0 | mr 3 cs 6 ddr4 mr_2 cs_6_ddr4 mr_1 cs 6 ddr4 mr_0 cs 6 ddr4
0x11e8 mr 6 cs 6 ddr4d mr 5 cs 6 ddr4 mr 4 cs 6 ddr4
0x11f0 | mr 3 cs 7 ddr4 mr 2 cs 7 ddr4 mr 1 cs 7 ddr4 mr 0 cs 7 ddr4
0x11f8 mr_6 cs 7 ddr4 mr_5 cs 7 ddr4 mr_4 cs 7 ddr4
0x1200 ncl6_map nc channel width ls)zgxorfrowfoff addr_new cs_place
0x1208 be_xor_row_off addr_mirror
0x1210 | addr base 1 addr base 0
0x1218
0x1220 | addr_mask_ 1 addr_mask 0
0x1228
0x1230 cs_diff c diff bg diff ba_diff row_diff col diff
0x1238 Sl;fconfbusftimeo
0x1240 | WRQthreshold tRDQidle wr_pkc_num rwq_arb retry Eofdeadfinorde placement _en sth_en/pbuf
0x1248 tRWGNTidle
0x1250 rfifo age
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0x1258 | prior age3d | prior age2 prior agel prior age(
0x1260 | retry cnt (RD) rhuffer max®D 1 apio depth | stat_en
0x1268
0x1280 | aw 512 align rd before wr ecc_enable int_vector (RD) ]i)t)]tftrigger ® int_enable
0x1288
0x1290 }%B;Lfcntffatal ( E);ltfcntferr R int_ent
0x1298 ecc cnt cs 7(RD e(}%gjcnthgG ES;fcntfcsfS ( ecc_cnt cs 4 (RD) ecc cnt cs 3(RD S§C70nt7C572 R Eggfcntfcsj ( | ecc_ent cs 0(RD
0x12a0 )eccfdatafdir (RD ?ESSCOde*dir ecc_code 256 (RD) ecc_code 64 (RD)
0x12a8 | ecc_addr (RD)
0x12b0 | ecc datal[63:0] (RD)
0x12b8 | ecc datal[127:64] (RD)
0x12¢0 | ecc data[191:128] (RD)
0x12¢8 | ecc data[255:192] (RD)
0x1300 ref num ref sch en
0x1308 S;atusfsref ® srefresh req
0x1340 | hardware pd_ 7 hardware pd_ hardware pd 5 | hardware pd 4 hardware pd_3 hardware pd_2 hardware pd 1 | hardware pd 0
0x1348 | power sta 7 (RD) ES‘)’Ver*Sta*(s ( ngerfstafS ® power sta 4 (RD) power sta 3 (RD) power sta 2(RD B())werfstafl ® power sta 0(RD)
0x1350 | selfref age slowpd age fastpd age active age
0x1358 power up Age step
0x1360 | tCONF_IDLE tLPMC_IDLE
0x1380 zq _overlap
0x1388 zq stat en
0x1390 | zq cnt 1(RD) zq_cnt 0(RD)
0x1398 | zq cnt 3(RD) zq_cnt 2(RD)
0x13a0 | zq cnt 5(RD) zq_cnt 4 (RD)
0x13a8 | zq cnt 6(RD) zq_cnt 6 (RD)
0x13c0 odt wr cs map | |
0x13c8 | odt wr length | odt wr delay
0x13d0 odt rd cs map
0x13d8 odt_rd length | odt rd delay
0x1400 tRESYNC_length tRESYNC_delay tRESYNC_shift tRESYNC_max tRESYNC_min
0x1440 pre predict tm_cmdq_num burst_length
0x1448 ca_timing
0x1450 wr/rd_dbi_en ca par en crec_en
0x1458 tCA_PAR tWR_CRC
0x1460 | bit map 7 bit_map 6 bit_map 5 bit_map 6 bit _map 3 bit _map 2 bit map 1 bit_map 0
0x1468 | bit map 15 bit _map 14 bit map 13 bit map 12 bit map 11 bit map 10 bit _map 9 bit_map 8
0x1470 bit map 17 bit map 16
0x1478 bitmap mirror
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0x1480 | | | alertn misc (RD) | | | alertn cnt | alertn clr
0x1488 | alertn addr (RD)
0x14b8 | mpr train_ecc | | | | | | |
0x14c0 | mpr train data 0
0x14c8 | mpr train data 1
0x14d0 | mpr train data 2
0x14d8 | mpr train data 3
0x14e0 | mpr train data 4
0x14e8 | mpr train data 5
0x14f0 | mpr train data 6
0x14f8 | mpr train data 7
0x1500 | win0O base
0x1508 | winl base
0x1510 | win2_base
0x1518 | win3_base
0x1520 | win4 base
0x1528 | winb base
0x1530 | win6_base
0x1538 | win7_base
0x1580 | winO mask
0x1588 | winl mask
0x1590 | win2 mask
0x1598 | win3 mask
0x15a0 | win4 mask
0x15a8 | winb_mask
0x15b0 | win6_mask
0x15b8 | win7 mask
0x1600 | winO_mmap
0x1608 | winl mmap
0x1610 | win2 mmap
0x1618 | win3 mmap
0x1620 | win4 mmap
0x1628 | win5_mmap
0x1630 | win6 mmap
0x1638 | win7 mmap
0x1680 | write train data[63:0]
0x1688 | write train datal[127:64]
0x1690 | write train data[191:128]
0x1698 | write train data[255:192]
0x16a0 | write train data[319:256]
0x16a8 | write train data[383:320]
0x16b0 | write train data[447:384]
0x16b8 | write train data[511:448]
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0x16¢0 | Write train ecc data[64:0]

0x16¢8 ;rainﬁwriteﬁ obj addr ;iainfeccfcmdfl v train req {Z;Erainfmode S
0x1700 acc_hp acc en
0x1708 | acc fake b acc fake a

0x1710

0x1718

0x1720 | addr base acc 1 addr base acc 0

0x1728 | | |

0x1730 | addr mask acc 1 addr mask acc 0

0x1738 | | |

MON

0x2000 cmd monitor
0x2008

0x2010 | cmd fbck[63:0] (RD)

0x2018 | cmd_fbck[127:64] (RD)

0x2020 rw switch cnt (RD)

0x2100 scheduler mon
0x2108

0x2110 | sch cmd num(RD)

0x2118 | ba conflict all (RD)

0x2120 | ba conflict lastl (RD)

0x2128 | ba conflict last2(RD)

0x2130 | ba conflict last3(RD)

0x2138 | ba conflict last4 (RD)

0x2140 | ba conflict last5(RD)

0x2148 | ba conflict last6(RD)

0x2150 | ba conflict last7(RD)

0x2158 | ba conflict last8(RD)

0x2160 | rd conflict (RD)

0x2168 | wr conflict (RD)

0x2170 | rtw conflict (RD)

0x2178 | wtr conflict (RD)

0x2180 | rd conflict lastl(RD)

0x2188 | wr conflict lastl (RD)

0x2190 | rtw conflict lastl(RD)

0x2198 | wtr conflict lastl(RD)

0x21a0 | wr rd turnaround (RD)

0x21a8 | cs turnaround (RD)

0x21b0 | bg conflict (RD)

0x2300 sm_leveling sm_init
0x2308

0x2310 sm_rank 03 sm_rank 02 sm_rank 01 sm_rank 00
0x2318 sm_rank 07 sm_rank 06 sm_rank 05 sm_rank 04
0x2320 sm_rank 11 sm_rank 10 sm_rank 09 sm_rank_08
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0x2328 sm_rank 15 sm rank 14 sm rank 13 sm_rank 12
0x2330 sm_rank 19 sm rank 18 sm rank 17 sm_rank 16
0x2338 sm_rank_ 23 sm_rank 22 sm_rank 21 sm rank 20
0x2340 sm_rank_ 27 sm_rank 26 sm_rank 25 sm rank 24
0x2348 sm_rank 31 sm_rank 30 sm_rank 29 sm_rank 28
TST
0x3000 1pbk_mode 1pbk_start 1pbk_en
0x3008 | 1pbk correct (RD) 1pbk counter (RD) 1pbk _error (RD)
0x3010 | lpbk data en[63:0]
0x3018 | %g%{fdataﬁen[?l
0x3020 1pbk data mask en
0x3028 |
0x3030 | Lpbk_dat_w0[63:0]
0x3038 | Lpbk dat wO[127:64]
0x3040 | Lpbk dat w1[63:0]
0x3048 | Lpbk_dat wl[127:64]
0x3050 [Pbk_ecemas | Jpbk_dat_mask w0 1pbk_ecc_ w0
0x3058 [pbk_eccmas | 1pp dat_mask vl Ipbk_ecc_vl
0x3060 prbs 23
0x3068 prbs_init
0x3100 ﬁi){agzzaipatter bus_width page size test_engine en
0x3108 cs_diff tst c diff tst bg diff tst ba diff tst row diff tst col diff tst
0x3120 | addr base tst
0x3128 | | |
0x3130 | user_data pattern
0x3138 | | |
0x3140 | valid bits[63:0]
0x3148 | | | ﬁlidﬁbits[ﬂ:f}
0x3150 | ctr1[63:0]
0x3158 | ctrl[127:64]
0x3160 | obs[63:0] (RD)
0x3168 | obs[127:64] (RD)
0x3170 | obs[191:128] (RD)
0x3178 | obs[255:192] (RD)
0x3180 | obs[319:256] (RD)
0x3188 | obs[383:320] (RD)
0x3190 | obs[447:384] (RD)
0x3198 | obs[511:448] (RD)
0x31a0 | obs[575:512] (RD)
0x31a8 | obs[639:576] (RD)
0x31b0 obs[671:640] (RD)
0x3200
0x3208
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0x3220 | tud i0
0x3228 | tud il
0x3230 | tud_o(RD)
0x3300 | tst 300
0x3308 | tst 308
0x3310 | tst 310
0x3318 | tst 318
0x3320 | tst 320
0x3328 | tst 328
0x3330 | tst 330
0x3338 | tst 338
0x3340 | tst 340
0x3348 | tst 348
0x3350 | tst_ 350
0x3358 | tst 358
0x3360 | tst 360
0x3368 | tst 368
0x3370 | tst 370
0x3378 | tst 378

12.5 HMHgmictard

12.5.1 WIUHAGERAE

VILEA B A 7 Z5 728 Init start (0x010) B 0x2 B JF4G, EXE Init start
{55 20T, W20 BT A 27 A7 25 W B N IR0 BE

SRR A [ ) DRAM )46 4kt F24n R -

)
(2)
3)
4)
(5)
(6)
)

WH pm clk sel ckca fll pm clk sel ds
&% E pm phy init start AN 1, JFEEWILAELL PHY

SEFF DLL Fdstibhsize, Bl pm dll init done A 1

S A% PTG I Bl P AR pm_d11 lock *BY3# pm_pll lock 48N 1
fFHEFTA M pm_clken *

¥ pm_init_start WEN 1, WEEHIEITFHVIIEL

g

4 p
SN 2RI 5E R, B pm_dram_init FIfEY5 pm_cs_enable fH[A o

12. 5.2 R AL 5B il

R TAE STR Z2fR7S N S fay st 5l & A7 51 B, AT LLETE pad_reset_po (0x808) AFAF
SEHEATRE B AL B (DDR RESETn) 241, B[l i p G b -

(1) —f#E=, reset ctrl[1:0] == 2’ b00. XFEAT, BESIHITNS —

ek A Y . MR BB DDR RESETn 5 N AEAE b [t s%f 52 5| JEIAHIZE . 5]
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FENERIAT o -
AR B SRR

R SR VK,

AT AEWIARACIT, SRR v

IEH TAER, SRS v

I 4 T B TR -

bz —wpa— i i p—ple-DLLE =

POWER J |

Sys_reset

DDR RESETn

WRIRESETn

(2) R, reset ctrl[1:0] == 27 bl0. XFEXT, FAAMES I HTEHAT NAF
SE B 42 ) 00 B, A RO T S B R SR B P LR R b R B

DDR RESETn J& i S [7] #% 5 PN A7 A8 b f ek B 5] BIARZE . 51T N2
A B HEF: GRS K

EE e BIEMRA A,

AR RBCE R 51 BPIRES s
AT E W AR AT 5] LIRS 9K

IEH TAER : SRS K.

7 R TR -

fe— s P08 Pl DLLE b

POWER J | |
I
Sys_reset |

DDR _RESETn |

BikiRESETn

i
(3) EArZEIEM, pm pad reset o[1:0] == 27 b0l. XFENT, BA1ES 57

BA WA TAEIE], RIFARET . JTRAEEMR 75 20K DDR_RESETn 3 id S [ 8% 5 WY

A7 HE BRI G| AR . 5l BIEAT A2
® IRZNK;

I P 0 T B R
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bz —pf— i p—ple-DLLA ]

WiKIRESETn

H1Ja PR R AR A B &, A TT DL B AE A T A7 2 3 1 AL A5 S5 IO 00 T sk Bl
STR #fil . BN RGMRHPIRE MRS, (M (2) A TVERAE ] A7 2% 1B & = AL
THETAE. HRGM STR PR I, M (3) hEIEREHCE N A%, HEREAN
IR A A7 25 IR S B AR A L BF T 00 I A%

12. 5.3 Leveling

Leveling #AE/27E DDR3 1, F T AEMC B A A7 12 ) #4535 B4 AE o & PG SR AL &R
(EEME . JBH B A4S T Write Leveling. Read Leveling l Gate Leveling. fEASH5%s,
RSPl T Write Leveling 5 Gate Leveling, Read Leveling &5 SEHl, #f 75 BE5E i 1
B E R IEHIVER I Read Leveling Frog I TIRE. BR 1 7E Leveling A2 #R4E 1) DQS AH
B GATE AHALZ Ab, 3 AT DURR 4 i 46 5 J B A RO AE A SR80 H 5 DQ AHAL 152 DQ AH A (1T
Bk WA, REIHESCHF bit-deskew Dfg, H TAME—1 dataslice WA bit 2 [H]
(I RE ] 22

12.5.4 Write Leveling

Write Leveling i THECE S DQS S &P 2 MIMARA X &R, WAmERES R HE.

(1) sESEEHISENL, 20 E—/N TR,

(2) ¥ D11 _wrdgs_x (x = 0---8) &N 0x20;

(3) ¥ D11 wrdq x (x = 0---8) ¥ &N 0x0;

(4) #E Lvl_mode N2’ b0l;

(5) RFf Lvl_ready &if7ds, WHN 1, FRATLIFFIE Write Leveling 13K

(6) WHE Lvl req M 1;

(7) RFE Lvl done Zi7Ea%, WM A 1, R —IK Write Leveling iR 5,

(8) X Ff Lvl resp x ZF A7 a4, WHR N 0, W XF M K DI1_wrdq x[6:0] F
dl1 1xdly[6:0]136H0 1, HEEHIT5-7 BHE Lvl resp x N1, RJEHE9; Wi
1, MPEA R D11 wrdq x[6:01F1 d11_1xdly[6:0184 00 1, FEEMIT 5-7 &

Z Lvl resp x N0, RJGAEEXTN D11 wrdg x[6:0]F01d11 1xdly[6:0]¥4h01,
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HEEHAT 5-7 BE Lvl resp x N 1, RI5HA 9.

(9) ¥ D11 wrdg x Ml d11_1xdly FIME K 0x40, BEE D11 wrdq x A1 d11_Ixdly [RME L
ISR IR A R B

(10) F2 4% DIMM 2570 % & pm_dly 2x, XFF 0x0 3 A5 3 A BRE 5 B2 ) pm_d 1y 2x {E 3%
1 0x010101 4

(11) % Lvl_mode (0x700) ¥ &N 2’ b00, iBHi Write Leveling f,

12.5.5 Gate Leveling

%

Gate Leveling FTHc B ¥ 2% W HBERAE L DQS & L IR AL, Bi-gwiES I~

(1) FERREEHIZYIEN, S0 E—/N TN

(2) 58 Write Leveling, S W, E—/NTA%;

(3) ¥ D11 gate x (x = 0--8) WENO;

(4) %'E Lvl_mode N2’ b10;

(5) KFE Lvl_ready i rds, WK 1, IR LI Gate Leveling 153K

(6) WHE Lvl req N 1;

(7) KAf Lvl_done 577 8%, WIH N1, FR—1IK Gate Leveling iR 5E

(8) KAf Lvl resp x[0] & AFd. IR —UCKRFERK I Lvl resp x[019 1, PR XS

D11 gate x[6:0]138h0 1, HEEHAT 6-8, HERMELER N0, BT T

(9) WP RFELE R I 0, WIAEXF R D11 gate x[6:0189h0 1, FFEEHIT 6-9; Wi N
1, MZx Gate Leveling #efE & KI0;

(10) R4 pm rddgs phase [{E X & pm rdedge sel

(11) ¥ D11 _gate x (x = 0---8) Jak 0x20;

(12) 1 % 52 Y Jm , B 2 B 347 W X Lvl_req #1/E, M % Lvl resp x[7:5] 5

Lvl resp x[4:2]HMEAEAL, AR EIGINN Burst length/2, WI4RZEREATES 13 0 #R1E,

MR AN 4, W HET E N Rd oe begin x #EAT I — B — BEAE, R KT

Burst_length/2, fRA[REFRENS D11 _gate x MIMEREAT —LLfi0M;

(13) % Lvl_mode (0x700) BEE N 2" b00, IEH Gate Leveling Fix;

(14) ZEJ Gate Leveling BRIEZE R

12.5.6 HMUR S MRS iy

X1 DDR3 AT, A 1742 il 4 1] AT R H 0 MRS iy 4 U 233 A
MR3_CSO. MR3_CS1. MR3_CS2. MR3_CS3. MR3_CS4. MR3_CS5. MR3_CS6. MR3_CS7.
MR6_CSO. MR6_CS1. MR6_CS2. MR6_CS3. MR6_CS4. MR6_CS5. MR6_CS6. MR6_CS7.

MR5_CSO. MR5_CS1. MR5_CSZ2. MR5_CS3. MR5_CS4. MR5_CS5. MR5_CS6. MR5_CS7.
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MR4 CSO. MR1 CS1. MR1 CS2. MRI CS3. MR4 CS4. MR4 CS5. MR4 CS6. MR4 CS7.
MR2 CSO. MR2 CS1. MR2 CS2. MR2 CS3. MR2 CS4. MR2 CS5. MR2 CS6. MR2 CS7.
MR1_CSO. MR1_CS1. MRI _CS2. MR1_CS3. MR1_CS4. MRI_CS5. MRI CS6. MR1 CS7.
MRO_CSO. MR1_CS1. MRI_CS2. MRI_CS3. MRO_CS4. MRO_CS5. MRO _CS6. MRO CS7.
Hoep, XN CS B MRS 22 B AR, &H Cs mrs #R3E, RA Cs mrs EXTN A ik
AL 2, A 2 EIET DRAM & HX N MRS A4 o 0T SRR MR (94 B 357 25 Mk cs* it
JE o IXLEAE [F] N F T AR A A AT ) MRS A4
HARBEAEQ T -
(1) K279 Cs_mrs (0x1101)  Mr¥ cs¥ (0x1140 - Ox11£8) & N IEHIHIE;
(2) #'E Command mode (0x0x1120) Ay 1, A&l gedt Ny 4 K%M
(3) KFf Status cmd (0x1122) , WM 1, NFEREHISOHANGSKIEESL, TR
BT R — D8R, Wiy 0, TR kS5
(4) B Mrs req (0x1126) A1, |1 DRAM A& i% MRS #iy4;
(5) RFf Mrs done (0x1127) , W5 A 1, NIFKIR MRS 2 C&KIETHE, nJLURH,
R 0, TGRSRy
(6) % B Command mode (0x1120) N0, fH#F#H|#%1E x4 Kz,

12.5. 7 LB HAE i) B 2k

DA A7 1) 8 T DU I Ay 4 &% A DRAM R U R I ar 414, B rT LU Cmd cs
Cmd_cmd. Cmd_ba. Cmd_a (0x1128) , fE#r4 KM [ DRAM & H

BT

(1) ¥2%17%% Cmd_cs. Cmd_cmd. Cmd ba. Cmd a (0x1128) ¥ E NIEHINIHE;

(2) & Command mode (0x1120) Jy 1, %%k N4 Rz,

(3) KAf Status_cmd (0x1122) , WM 1, MFRRFEHIGE DN KIERA, "L
BEAT R — B HRAE, AR 0, NFREARLL ALy

(4) 5 Cmd _req (0x1121) A 1, [7] DRAM K i%E 4 ;

(5) #E Command mode (0x1120) A0, &l #%iE H iy 4 K%,

12. 5.8 E I A S5

BRI IR 2 QAT L3 ) A I 2R Bl IR D e AR sU N A, v, A A7 42l
BRI T BRI EREE D, B TR e D B, B8
P A2 IR DR 2T H 27 4745 e B Dot A7 e B Ao el ik

X ER O MG test_phy BEATIEMH], = test_phy 432, A £ 4% 9
test i VAT R, SO B 058 2 A AF 2] 2 test_phy JORUN, {8 B4 fE
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(¥ pm (S HOEAT R A I O R B AR S 5 & T S E HF RS HUT IR 4 5
Gre

XPER DRI SHOR YA —3, UURBN SR, 7E A B A S AR
el ik, BARBEWT:

(1) KN B A S H A E A

(2) BRI LIRS S R ) b A R s

(3) ¥4 AF4E Lpbk _en WM 1;

(4) F77 4745 Lpbk start WA 1; BT AIEH M IERIF46

(5) BN IE BIEARNIKCETT S, AR ELF RN ST A R, BARRED

e

KAEAFAF- 2% Lpbk_error, MWIRXMEN 1, FoRAHIRKAE, M AT LLEE Lpbk #45
SR FH 2 A7 25 SR LI B8 — A R B R B R O AR B . i RIXAME N 0, RoRIERAH
I B A R

12.6 ECC Theefs FHiZEH!

ECC Thfe RATE 32 At =0~ DUE A

Ecc_enable (0x1280) ALIEHLLR 2 ANFHIfr:

Ecc_enable [0]4% ]2 31k ECC Thhk, RAKE TXMHRAL, A4 flifk ECC Tike.

Ecc_enable [ 1145l A 753 i 1o Kb 2 345 A 34 (10 152 ) 17 368 B AT 4R Y, DAASEAS Y B ECC Aoz
0B 1) B8 SR 3 SO B A 8 R A

Btz 4k, ECC it T DA o v Wy 5 Uil A b PR A8 4% . X AN R Wi Int enable i
Tyl PWEFERA R, Int vector [0]FR /NI ECC H#ii® CELFE 1 AidES 2 i)
Int_vecotr[1]#/~ P ECC A4 . Int vector FITEFRIELL A NALE 1 SZFL.

12.7 MRS
WA & A, PO I U7 1R A N AR GEIC B a7 A7 o R SRR B A R A5 S JF AT
] B A TR R A . AP A7 AR S bl A 0x1£e00000 Bk 0x3F£00000, [FIAE AR Al LA FH c B 25 17 4%
BT VIR, A5 A7 S RLAZ B
R 12- 2 AP S RS I 2 A7 25

TR gl | il | BiE

PAFH ] 88 ECC & B 27 17 a%

[5:0]: mc int enable, HiHfHfE

[8]: mc int trigger, WAL E
0x0600 RW [21:16]: mc int_vector (RO), Fiim&E (H
B

[33:32]: mc ecc enable, ECC AHICIhREfH fE
[40]: mc rd before wr, )55 IhReffifE

IR ) %8 ECC B 27 fE 88

mc _ecc set
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0x0608 RW e
N 72 28 ECC 113 & 748
[7:0]: mc int_cnt, ACE ECC &6k A& H it
S . AR
Wﬁ?ﬁﬁ?ﬂg‘i BOC v S 7 2 0x0610 RW [15:8]: mc int_cnt_err (RO), ECC &R4—1r
ne-eeeen HEOBSEE (RED
[23:16]: mc int cnt fatal (RO), ECC FZ3&
WAL IR B G (B
WA ECC A IR B Si 1T & 17 4%
W A7 F il 4% BCC AR KBS 547 [7:0]: mc ecc_cnt_cs_0, CSO HI ECC &R5:
® 0x0618 RO BMIRH ST
mc_ecc_cs_cnt [15:8]: mc ecc_cnt_cs_ 1, CS1 H¥ ECC &g
Uit & nan
g ] BLE N " WA 28 ECC AR Y 271728
Eifﬁfifce Red it {5 2% 0x0620 RO [7:0]: me ecc_code 64, 64 1% ECC K6
- ECC Be5atd, fsifig N AF H R DRe I Joak
g ] B " WA I8 ECC H AR Hh b Z 77 8
PIF I35 ECC th RSB 77 £ 8 0x0628 RO [63:0]: mc ecc_addr, ECC Rei 48Kt
mc_ecc_addr o
g ] B " W73 4% ECC IR 7488 0
A7 A2 i ECC H R 25785 0 0x0630 RO [63:0]:mc_ecc dataO, ECC #2584k i £ 35
mc_ecc_data0l -
#1[63:0147
2o 52 F— PIAF R % ECC H AR B Zr 1788 1
Eiiﬁgigc EREAAT AR ) 063 RO [63:0]:mc_ecc datal, ECC K%t 4 ¥4
- (1276414
¢t B 4 WA I 4% ECC B & 1748 2
Wﬁ};%g%i EZCC Hi B 5 £ 2 2 0x0640 RO [63:0]:mc_ecc data2, ECC #4& Hi 4k i £ 35
mc_ecc data D191+ 128] 1
g ] B " W73 4% ECC B & 74 3
Wﬁ};%g%i E:;CC Hi B £ 2% 3 0x0648 RO [63:0]:mc_ecc data3, ECC #5& Hi 4k i £ 35
fre-ece_dqata f1[255: 1921 i
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13 MISC{KE &£ (D2:F0)

13.1 MISCIRE LB & Fas (MISC-D2:F0)
MTSC AR 1 46 et A 2 /MG 5 o 120 R0 P B 1 Dy — A B 46 LA AT O L ke
B, MCEKMBGAMERER 13- 1.

13- 1 MISCRi# ¥ & HLf) PCI L & 27 /7 7% (MISC-D2:F0)

AR TR Ejtipa BRAE Py 7] R
00h—01h VID Vendor ID 0014h RO
02h—03h DID Device ID TA22h RO
04h—05h PCICMD PCI Command 0000h R/W, RO
08h RID Revision ID 00h RO

09h PI Programming Interface 00h RO

0Ah SCC Sub Class Code 80h RO

0Bh BCC Base Class Code 08h RO

0Ch CLS Cache Line Size 10h RO

0Eh HEADTYP Header Type 00h RO
10h—17h CNL BAR Control Block Base Address Register | 0000000000000004h | R/W, RO
2Ch—2Dh SVID Subsystem Vendor ID 0000h RO
2Eh—2Fh SID Subsystem Identification 0000h RO

3Ch INT LN Interrupt Line FFh R/W
3Dh INT PN Interrupt Pin 00h RO

e RAORA I (8] R IR B
N5 PCT B B SRR A AN 7 55 77 2 A ik

PCICMD-PCI #5417 %%

bl % : 04-05h J@PE: R/W, RO
ERIME: 0000h Kb 16 47
frid | & i 1] £l
15:2 Reserved RO 1584
VAL FH SR 2 2 5 A8 BE XS MISC I3 6 2% B P9 5 15 2% B U5 17 o
] Memory Space R/ 0: Z&1E50a;
Enable 1: fHREXT MISC R & H I & B ). TR ZAIICE N 1 2
T, WAZISGHCE PONL_BAR 2577 %% .
0 Reserved RO g

13.2 AERiAHhk 2

MISC RIE & B FHE# T 2 MR % %, @45: UART/CAN. I12C. PWM. HPET. RTC Al
GPT0. IXLLfCsi ¥ AR BEHIEA () bit [18: 16] 34T X 4y, WM RN :
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# 13- 2 MISC A 5 7% kb #% i

bit[18:16] 0 1 2 4 5 6 7

W& UART/CAN | I2C PWM HPET RTC GPIO -

VilaE St B B W W W B R

X UART. CAN. I2C. PWMK#t, BITE&ZAEHd, SR EHdE—Dmikd . X8

B A P BB CREAE 25 B BT R 4

Je B TR 5 0 X AR e & AT 4
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14 UART #4138
14.1 iR

UART 1| #5524 55 MODEM Bl At #h v 28 HR AT A DI BE, Bl 5 54— & it 5hl,
LA RS232 JybrtEASE F AT BB FEAT 105 o 24 ) SR AE B TE B RRAR Sp b e 2 [ o b b o 22
PRV %% 16550A.,

2K1500 ££ /% 1~ 12 A~ UART $2 1A 13 /> UART #% 1l #%, HoH, UARTO. UART3. UART4. UART5
S JH UARTO #%1; UART1. UART6. UART7. UARTS %] UARTI #%1; UART2. UART9. UARTI10.
UART11 & FH UART2 #2111, UARTO BRIA N node LRIFail#sE: 1, MACE N 2 L8155 0RT, UART3,
UART4. UART5 A LIGEFEFGHF b UART #%#% . UARTL A1 UART2 AL 5] 0, 1 n] LAd@ i
ER% N L10 BRI 5.

14. 2 5 la)#t & 5] S B

UARTO #2441 %8 25 77 28 BEHh 1k 32 11k 9 Ox LFEOOLEO, B4M @it ¥ Hihik 0x 1FE00100 A i
17 7 48 1) 793 4> 5 A7 4% REC A TFC.

FL A UART F2 ) 28 (100 U7 i 22 By MTSC R 1 4 B ) JE LB R #% 0x0

R UART AU SRR 75 V7 1

B UART 425 1] 2% P9 350 25 A7 2% 1O 4 Bt b ) RS 2
2 14- 1 UART 261 2% 9 BE b it 44 3%

HhEAr T4 R #E

[15:13] 0 e

[12:08] UART 5 0x0 — 0xB, ZrHlIZR/REA UART 5
[07:00] REG PN AT AE A ik

T8~ UART, 57 R B SE033 0 0k 2 1) 5| B B D A L R B e
5 UART FHZ=HI 5] i B S AFas N 4. 15 TR uartl sel. uart2 sel. uartO enable.

uartl enable /& uart2 enable.

14.3 =HIEREH

UART 241 8845 A FIHECHEER (Transmitter and Receiver) . MODEM R, i iifd#;
B (Interrupt Arbitrator) . FU;AZFfFasfbt (Register Access Control) , iX4%
B (] (56 R LN B . 3 B HL I A KR HEA T

1) ROFFHEOE: ST A BB M R A AR . RIRBIR K FIFO Rk BAF
(1 a0 (AR A AT B e oy B AT B T, Rl I Rk o Ok 26 . Bl

WMo 5 S, — B BUA ROT R AL, st T, JE BRI R 1 7 20 B AT Bl
123
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W AT R, AN FIFO 20 BAA A, [ AS: 2 K5t iis =& A H5 - UART frOMi 4544
REIBIAT R P AAA (LCR) WA, RIEABR IRE FRAF AT IR F A% (LSR)

2)  MODEM &tk : MODEM il 27 /7 8% (MCR) &l {55 DTR Al RTS fARAS. MODEM $%
B WS ML A5 5 DCD, CTS, DSR I RT [ZREARAS, WG IX 245 5 (FPIR A 10 5% £ MODEM IR
BEALRE (MSR) [RARNT AT

3 R AT — R R W AR S, BAETR IR A A RS (TER) A
Rif7 8 1, B4 UART (b Wi sRA5 5 UAT INT 8% B N RORA . T 98/ ANt (32
., UART #E A i 43 PAG5, FF BAE P bR IR 25 /7388 (TIR) Hhpmiflix derhibr, U4
Fy v T 2 £ 2 R B0 B v B P HE BT g, HUS R RS T s S SCHOH M #5 4 e
PRI A5 4725 95 Tl MODEM AR i .

4) Ui AR 2 UART BEHu % R iE, CPU AT I8 I 13 55 45 AF U 1n) e b bk 28 3%
T FF A4

—  E

o B

i (v RIFIFO b
BeEn + — KIXFIFO RIEEHRE O

= PP

X

——" MODEMZr% MODEM$EZ O

B 14- 1 UART 58] 28454

14.4 HHFH/HER

14. 4.1 B2 4748 (DAT)

4 R AL P AT A
T m e [7: 0]

IF% & 0x00
HAH: 0x00
X 14- 2 UART FdE i fi 2%
fri (DR B S (A i [l Eiip
7:0 Tx FIFO 8 RW e iRy
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14. 4.2 Fbrfl g 74 (1ER)
4. rhIl il A 25 A7 A

AL [7: 0]

fts & 0x01

SAMH: 0x00

F 14- 3 UART I {H 58 25 47 2%

sk R 2 S AT i ] A
7:4 Reserved 4 RW PR
3 IME 1 RW Modem IRZSHiffifE ‘07 - 2%k ‘U
2 ILE 1 RW P AR R e 07 - 5k ‘-4
1 ITxE 1 RW FERMRAE AL R NS P fiRe <07 - 50p1 ‘1 - 4THF
0 IRXE 1 RW PR S e 07 - %M ‘17 - 4T

14. 4. 3 iR Fes (1IR)

L PR AT A A

AL [7: 0]
TFs & 0x02
BEAIE: Oxcl
# 14- 4 UART R IbibRiR A7 8
73, [VRZ B (A il ik
7:4 Reserved 4 R 1RE
3:1 1 3 R FRITER RO, IR
0 INTp 1 R TR IR AL
R T ) DD RE
% 14- 5 UART izl ohie
Bit 3 | Bit 2 | Bit 1 | H%c%k | rhirsy SRS R D7 A2 A7 4 il
" A W EOER, |
0 1 1 1 BN AS ST o Bk LSR
" ok FIFO (745 AN Bk ] | FIFO 745 BT
0 1 0 2 I AR trigger HI/KT trigger HI{H
f£ FIF0 &/ —A 7
-~ 7, ABLE ANTFRERS | L
1 1 0 2 BRUSGEBI 1 Y AT T BN FIFO
G S A
oz =1 5]
0 0 1 3rd gﬁ{%ﬁﬁﬁ%& ’f?iﬁﬁf%ﬁ%ﬁ%ﬁ%? i?%%” THR j%g
0 0 0 4" Modem R 7% CTS, DSR, RI or DCD. | 1 MSR
14. 4. 4 FIFO 4| %7743 (FCR)
4 FIFO %l 27 47 25
Zifraive:  [7: 0]
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s 2K1500 4b 3 2% FH P F it

T a=%; 0x02
CEVKIER 0xc0
% 14- 6 UART K] FIFO 541 %517 2%
o735k (VRS &S frsE | Uil | b
BRI FIFO 3R T HIE I trigger {H 007 - 1 7
7:6 TL 2 W 01 - 4 FH
‘00 - 8 FFH Al - 14 FH

5:3 Reserved 3 W fReg
2 Txset 1 W ‘17 ERRIE FIFO N2, BirHiPE
1 Rxset 1 W ‘17 ERB FIFO N2, B HiPHE
0 Reserved 1 W £Re

14. 4.5 Zkigiz 2 fF4s (LCR)

R BRI R A A A

ALY [7: 0]
TFs & 0x03
SAIE: 0x03
2 14- 7 UART ZRIX4% I 547 28
735, IRC A A il ik
A3 AAT- B8 V7 R oL
7 dlab 1 RW ‘17 - iR S A7 A%
‘07 - Vi R ERAE IE W 2 A7 5
FT W gz 4L
6 beb 1 RW ‘U - B E O RET S E Y 0 GTWRIRES)
‘07 - IEWHRE
EDTERAR oL A VA
. «ob ) - 00 - AR E A BRI
‘17 - R LCR[A147 A2 1 AR A & AR AL A 0.
B LCR[4] A7 0 MAEHAE 2 25 IR 1.
BRI
4 eps 1 RW 0 - EEANFRPEFEA D BEEEEMEEARAL
‘U - EEANTEREREA 1
ZH BRI B
3 pe 1 RW ‘07 - A AR IR
U - e A AR A BRI AL, N U W AR AR B
TE XA R s 1B A A H
) N . - 00 - 1 AMELIRAT
‘1 -1 5 B KER R 1L 5 AME b, HAbKER 2 A
(AR
B A TR AL 5
1:0 bec 2 RW ‘00" - 5 fi ‘01" - 6 fir
‘100 - 7 fx ‘11 - 8 fi1
14. 4. 6 MODEM =l 27 /7 2% (MCR)
44 Modem 4l %547 %%
T [7: 0]
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LOONGSON TECHNOLOGY St 2K1500 Ab T 22 H P F
T a=%; 0x04
HALH- 0x00
2 14- 8 UART f#) MODEM $5 1) 2517 2%

7, PR | A28 | Uil fiid
7:5 Reserved 3 W R

[ A A = 42 i) 7

‘00 - IEwERE

‘U - BB, ETERIFREA, TXD FE— BN 1,
1 L WAL SR EE R AN SRS h . HtiE R R,

00p 1 W

DTR DSR

RTS  CTS

Outl  RI

Out2  DCD
3 oUT2 1 W 1 [R PR A ) DCD #ir N
2 OUT1 1 W TE[RIPABE AR RT SN
1 RTSC 1 W RTS {55362
0 DTRC 1 W DTR 155 $& 6L
14. 4.7 ZIREFHFAE (LSR)

I BRGNS R A7 A

Zifrashiee:  [7: 0]
PwFs & 0x05
=X AR 0x00
F 14- 9 UART ZERAIRES T A7 4%
sk | AOskAAR | ArwE | Ui | ik
R FIROL
7 ERROR 1 R ‘1 - BOHABRIAIE R, W REET B B — A,
‘00 - KEHR
TIPS TN A
6 TE ] R ‘U~ &40 FIFO RS MR AL B E o o2 o At FIFO0 5 4t
g%
‘00 - HEIR
FE4 FIFO 728 R m AL
5 TFE 1 R ‘17 - YETfEH FIFO A, &% FIF0O BHHEIEE
‘00 - HEIR
FT W W R R AL
4 BI ! R U - BB LE S+ BE + AR AL HF IR AR 0, BRI FT I
T
‘07 - BAITH
i e TN
3 FE 1 R ‘U - BB A S A
‘00 - AR
EOR L SR AT R e AN VA
2 PE 1 R ‘U - METBREIE E AR R
‘07 - BWHABER
B s H R oL
1 OE 1 R U - HEIERH
‘07 - i
AN e e E TN A
0 DR 1 R 0" 15 FIFO AR
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)

- 7£ FIFO J14 ¥4

THX A 2 A28 AT B E RS, LSRI4: L] LSRI7TI#IEZE, LSR[6:5]fE41L% FIF0 5%k
PEFIE S, LSRLO] XS H2 FIFO HEAT T

14. 4.8 MODEM JR&ZF /788 (MSR)

44 Modem RS 27 17 4%

FAreshr e [7: 0]

TFs & 0x06

HALH- 0x00

K 14- 10 UART ¥ MODEM ARZAS 27 A7 %%

7, PR am | A il ik
7 CDCD 1 R DCD # NAE I e, B 7 [ PR R AP S Out2
6 CRI 1 R RT I NAE A, B 1E [ AR AP H 0UT1
5 CDSR 1 R DSR Sy NAE AT, B 72 B A A IE S DTR
4 CCTS 1 R CTS I NAE I, B 12 I 3R AR ZE B RTS
3 DDCD 1 R DDCD F& 7~ AL
2 TERT 1 R RI JOVEAGI . RIIRZAS MK B =281k,
1 DDSR 1 R DDSR F& 7~ 47
0 DCTS 1 R DCTS F&7~ 41
14. 4.9 s Wisifi 4

B s 1

FAreshr e [7: 0]

TFs & 0x00

HALH- 0x00

% 14- 11 UART 23 #0idif7as 1

fr I, IREELY S (A 1 il ik
7:0 LSB 8 RW AT BT 2 A 8 F

X4 AT A 2

Zifraive:  [7: 0]

IFs & 0x01

A 0x00

% 14- 12 UART Zr4iifies 2

(RE] LI FR (VA il ik
7:0 MSB 8 RW T SR AE 2 ) 8 L

B i 3

TR [7: 0]
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TFs & 0x02
HAH: 0x00
% 14- 13 UART Z34iiifras 3
fri 7385 4 R (AT i I Eipu
7:0 D DIV 8 RW TE T AT 2 ) /INBU A A
14.4.10  HrifZFFas AR

WG B FIFO THEGEE (RFC) w] it CPU AL FIFO A7 RCEE (A4, 45t CPU
AN B — kb T R S I N, $2 A CPU AR UART S it 1 e

Ri% FIFO T1H40a8 (TRC) mIffk CPU A& IR 1% FIFO HiAT s 8 (AN 5, 4tk CPU W] 7 £
UEAE FIFO AR HY O RT$E TSR 15 2 M 8ds, $Ris CPU AbH UART A Ik ¥ i BE

GRS 3 CRI/NEUM A A7 28 ) T MRS P B B 2 TE v K 1 15 21 BT 75 U R 2 1Y
)8 LAZ e 100MHz BRUA 16, FERR LSRR, S iR B0H /0 WA 45 B o P2 A7 2
MSB 1 LSB, /INE#Rr oLl 256 MR AE 45 4> 14 f7-#% D_DIV.
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15 CAN

Pt 2K1500 2/ 7 6 % CAN 32 195tk 48 . CAN 2R 2 i R 63 48 TX AU B 42

RX A4 B AR R AT J 2, T A MRS o S840 5 88 AR 2 IR HEAT XA A% 35, S R 153 % 1Mbps

15.1 il Huht &5 S H
6 /) CAN #2315 [ e hE 2250 13 3, N e A as R bk /) il a0 T -

R 15- 1 CAN PN 25 A7 7 4 FE Hb 4 R

i kA LiA)D #E

[15:13] 0 N

[12:08] CAN %5 435179 0x10-0x15
[07:00] REG PN AT AE A ik

X CAN B, fuff FH B Sy e o) I 1) 5| A8 B8 D AH 2 (1) T e
5 CAN MR 5| s B 27745 N 4. 16 151 can_sel s

15.2 AR

bk X AL 32 A B R G2 X, P2 BUAE AT A6 AL BN A2 R4 G R R I B I RS B
BLRIERIGE RS ENIOEGevh e, IR B, s il % AU 22 v 8 v 132 BCHEUAC R
58, ARJE R e MR — 2P R

VIR, w7 a0, BUhi, SEGERF S 0 A T DU P2t
AREBE T o RAEHGESNEAAE N, 47T CLys X Seay 778 . 782 AR T
PERE S A R AR, U i ap A s AR o SRR R A s i 25 fek, RS A A7 A3 1
SEREA = AEhBEANE AR ARS8 I B 7472 ) A A7 45 1) B AL SRAL I 1Y o

FEARMERE AT, CAN 42 88K TDL10: 3T AIME ANIS AL AR AR [R] O B B N e 22
X AR B IS A2 A 1, MBS B AN 555t 1D (A&

K 15- 2 CAN =l G br AR N F5 174 X

CAN Hutik B ;{ﬁ*ﬁ&t — \Emﬁﬁ —

i 5 B 5
0 bl bl Etil il
1 FF i FF i
2 K& — RE -
3 ) FFE - F -
1 il r - SR SR
5 FF — I i BBt ik
6 FF — RZRER 0 RZRER 0
7 FF — MR ERT 1 MR ERT 1
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LOONGSON TECHNOLOGY ﬁ;ﬁ': 2K1500 Qbﬁ%ﬁfﬁ)ﬁ?‘ﬂﬁ
8 TR A TR A TRE TRE
9 - FIFO FERE | — gmm%ﬁ
10 ID(10-3) ID(10-3) FF —
ID(2-0), D (2-0),
1 RTé,DLé RTé,DLé fF -
12 EAEITEE | EAEITEE | FF —
13 A7 2 Bl 2 FF —
14 RILGMPE B 3 BT 3 FF —
15 BT 4 a7 4 FF —
16 HAR75 5 AT 5 FF —
17 HAR7T 6 HHE 7T 6 FF —
18 HAR74s 7 B 7 FF —
19 a7 8 a7 8 FF —
20 ID(10-3) ID(10-3) FF —
ID(2-0), ID(2-0),
21 RTé,DLé RTé,DLé tF -
22 AR 1 BT 1 FF —
23 A7 2 a5 2 FF —
24 Pl bk iy 3 Hm 71y 3 FF -
25 HAm71 4 B 4 FF —
26 AR 75 5 AR 7T 5 FF —
27 AR5 6 AR 7T 6 FF —
28 BAR7AT 7 B 7 FF —
29 A7 8 i 71 8 FF —
30 REUNEER 5y RBUNEGH 5y RBUNIGR Y RBUNIGR Y
31 NEUMIEER | RECEEURAT RECEHACAT REUEHURAL REUEHURAL
32 RECBEHE L RECBEHE L RECEHE L RECEHE L

15.2.1 #&HlZfF4s (CR)

LA AR A

T m e [7: 0]
TFs & 0x00
HALH- 0x01

R ISR IE R 1. FERE RSB 2R ML BN 1 CRERRHD 1, RALERAL
WEN 1o AR AT, HAR A Atk B
FEAMR AL F) s i s A B AR AL SR AL BN 0. BB R AL RALBEN 0, Toldzs il el
WZ5USE B IX L EAORUE SN B A 51 BIAS DR 9 AR o AL KA (1 A2 AL A (7] PAY 30 0 A ok [ 22
(¥ BEEALERALAENS S X [F) 2P IR

AL RO RN 0 Ja b a4 = 5505

a) —MNRETRES ALDEHEALD , WERET— RE AL RS AR A8 CPU 4145

Hhi.

=0A
=5

ir==F 2 ko

M A BN o 1 — A TR

b) 128 ANRLR N, ANERAT— IR B AL R L CAN 28 il 85 76 H Tk N el 2T 5 1B AT
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LOONGSON TECHNOLOGY JE s 2K1500 &b HH 22 FH F F 0t
G4 L A B o
F 15- 3 CAN il e bnvHEASE 2 48 il 25 47 2 4 X
(VA2 (DRC RS frge | il | H#d
7: 4 Reserve 2 — fRE
5 FAIE 1 RW BRSO i v T 1
4 0IE 1 RW v BT e
3 EIE 1 RW e P e
2 TIE 1 RW ree il b dia
1 RIE 1 RW B b
0 RR 1 RW BAER

15.2.2 & & ffes (OMR)
h 4 AT

T m e [7: 0]
s & 0x01
EAE: 0x00

A7 AT AF A T A R A R U S I S A i 48 U SR 5 I kR [ 2 OxFf
R 15- 4 CAN 1Z il Fhr iR i & w7 s X

(227 (DRC RS (A7 Vi i) iR

7 EFF 1 W A

6: 5 Reserve 2 — {R

4 GTS 1 W FEEHR

3 CDO 1 W T B v

2 RRB 1 W BRI 1 35
1 AT 1 W bRI%

0 TR 1 W RikiER

15. 2. 3 IREZFTAF4: (SR)
4 REHA

afEar s [7: 0]

it & 0x02

BAE: 0x00

# 15- 5 CAN =il dehnifEf U MRS F A
(227 (R E S (A7 i A
7 BS 1 R MEIRTS
6 ES 1 R HAERRES
5 TS 1 R RIFIRFS
4 RS 1 R FOIRAS
3 TCS 1 R RIETEEERDS
2 TBS 1 R RIZEAIRE
1 DOS 1 R ARG B AR
0 RBS 1 R HREAERRE
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15. 2.4 i fEes (IR
iS4 I AR

afEmhr . [7: 0]
it & 0x03
=EDAIER 0x00
F 15- 6 CAN F= il S b fEAR 20T Hp 7 25 A7 2 45 =X
(D=7 (R E S o1 5% Vi I8 Hik
7: 5 Reserved 1 R ]
4 FAI 1 R B ot i v
3 DOT 1 R B vis H A
2 EI 1 R R iR R T
1 TI 1 R R I% R T
0 RI 1 R Gl

15.2.5 IR IL 7SS (ACR)

I B A A7 A

FAreshr e [7: 0]
PwFs & 0x04
A 0x00

HEEAEW T, ZF A IS .
#15- 7 CAN WUt fCHd 27 17 28

Az

(A B

(A

|

it P

7:0

AC

8

RW

1D S AR A

15. 2.6 WU BEif 7 A7 as (AMR)

I O A A A

ffeshrve:  [7: 0]
PwFs & 0x05
SRR ER 0x00

SUARRE AT AC RIS AR MRS 8 A7 1ID. 10-1D. 3 A% H 5585 57 i fir. AM [ AH N A7

BN 1 B EHE AT DA . EEEAE LT, XA a2 A LA S 1) .
% 15- 8 CAN IGUS 5 i 27 17 2%

g

R34 Fk

(A

il

it P

7:0

AM

8

RW

1D BEihr

15. 2.7 KiEGEMIXH|H#
2 %R FH SR A T 1) B CAN F23) BR R E 1B ., "B 40 i 245 X AL X
ORI/ B R B M R e TR T 2, 78 S AR T B = Oxff.
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LOONGSON TECHNOLOGY s 2K1500 &b 7 22 FH - F M

F 15- 9 CAN $= | 23 br R 20N R I 25 b X 4% 3

ik X B A&/ DA
10 PG 1 1D(10-3)
11 AT 2 ID(2-0), RTR,DLC
12 TX #¥E 1 TX #ifE 1
13 TX ¥ 2 TX #¥E 2
14 RIEGEP A TX %45 3 TX $4 3
15 TX #¥ 4 TX $¥E 4
16 TX $3fE 5 TX $3 5
17 TX (i 6 TX $3E 6
18 TX $dfE 7 TX $edg 7
19 TX % 8 TX #¥E 8

15.2.8 HURZE M X %
PRSCZE I X T B R R LB X (I — e, HR AR R 20—29,

15.3 ¥ RER

Y RBR, RV 11 4L 1D FARHEWTRT 29 £ 1D ™ Ml CRARHEMHE 23 e
it el TX WUAE S B A IDE A E) .

AP AR, CAN 2 2% 0] DL 11 67 1D Bkmvtk i il A2 29 A7 1D (B3 g it
TEBSOAS R4 2RI el A, B USUAR S 0~ 38050 ARED 3 (codeO ™ coded) FTAS A 1) 4 2545 AT
R B 5r s 0 WU BE#RS 3 (mask0 ™~ mask3) X REGUCACHD 0~ B e/ CRY 3. S5
WSCOBR RS O 1 A2 1, JUDRT R PR SG SCARAS AT — B A 2 SR CE ) ID R A .

FE FERLECR, CAN 281l 25 T UXS Hele 3 v S5 A0 EAT S gt v] DABEAT XE I8 o ZEE
AT R IE IR, BOUSARED 0~ BRSO ARAY 3 A% B — 1D HEAT I 98 o FEREAT RUPE I I, BUs AR iS 0~
B RIS 3 AT LW PSS 1D #E4T o CAN 2kl 2% Hoks 1D 5 BB i 2% A (v BB A Nzl

ZEIX .
SF 11 A7 1D A B i«
FH rdata0 fl rdatal FISRY EXF 1D fISRUL K JE
(rx_id[10:3] == code0) && (rtr e codel[4])&& (rx_id[2:0] ==

codel[7:5])&& (rx datald == code2)&&(rx datal == code3)

X 11 A7 1D AL A XE D «

(rx_id[10:3] == code0) && (rtr e codel[4])&& (rx_id[2:0] ==
codel[7:5])&&(rx data0 == {codel[3:0], code3[3:0]})

B

(rx id[10:3] == code2)&& (rtr == code3[4])&& (rx id[2:0] == code3[7:5])
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Xt 29 fi7 ID A ) B % «

(rx id[28:21] ==

codel) &&

(rx id[20:13] ==

codel) && (rx id[12:5]

code2)&& (rtr == code3[2])&& (rx id[4:0] == code3[7:3])
XF 29 A7 1D FIXHED -

(rx id[28:21] ==
e
(rx 1d[28:21] == code2) && (rx id[20:13]

code0) && (rx id[20:13]

== codel)

== code3)

#* 165- 10 ¥ sl CAN 2 il 45 i s ik 5113

CAN Hidt iﬁﬁﬁ _ %ﬁﬁﬁ _
BE = L =
0 il Etill Etill Etiil
1 0 iy 0 iy
2 RAS — RAS —
3 o [ — i _
4 P B {5 R {3 R {3 R FH {3 R
5 — — IO ISR i ISR i
6 R ER 0 — KR ERS 0 R ER 0
7 KRR 1 — BB ER 1 R ERS 1
8 {R ¥ {R {R R
9 — FIFO TR — FIFO TR R
10 3] {R ¥ {R ¥ {R ¥
11 P e - P R AR -
12 iR - AW R -
13 R A R 1) - R AR R 1) —
14 RX HR T4 48 — RX £ iR T84 -
15 TX iR 5 — TX #5150 -
RX {5 TX Wif5 5 IRUSARAS 0 .
16 {IDE, RTR, 2’ (IDE, RTR, 2’ 1d[28:21] (¥ REMmD) Sl 0
h0, DLC[3:01} h0, DLC[3:01} 1d[10:3] Y i)
IRUSARAS 1
1d[20:13] (¥ REMmD
RX 1d[28:21] (FJ& | TX I1d[28:21] (¥ | {1d[2:0],RTR, 4’ ho} (3F
17 i) JEMD YRmi, FuEs) IRUARAS 1
RX Id[10:3] (dEF~ | TX 1d[10:3] (FE¥™ | {Id[2:0], RIR, dataO[7:
JED D 4] Y AEY WL, XUPER)
{1d[2:0], RTR, 4’
ho] } CGEY B, HIEH)
IRUSARHT 2
1d2[28:21] (P /@i, XX
RX Id[20:13] (¥ J& TX_1d[20:13] (¥ & | JEPD
18 i) [iP) 1d[12:5] (¥ @i, HjE | IRURAS 2
{RX 1d[2:0],5’ {TX 1d[2:0],5’ VD)
ho} (HEH™ @ i) ho} (HEH™ @ i) 1d2[10:3] GEY @i, XN
JEH)
DataO(JEY" FEMT, BRI
19 RX. data0 CIES FEI0) i) 1d2[20:13] (I /@mi, XN
. TX data0 CIEH M) | JE)
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s 2K1500 4b 3 2% FH P F it

{id[4:0], RTR, 2" hO} (¥~
JEMT, IR
{id2[2:0], RTR, data0[3:
01} AEY i, XLJENH)
Datal (FEH i, HLJE )
{RX_id[4:0],3” ho} {TX_id[4:0],3” h0} | BUCEE 0
20 i I EmiD CARHEIW A 1AL id | 385 HE 0
RX datal (FEH M) TX datal (FEH W) | 1H)D
RX data0 (# &) TX data0 (3 &) L n
21 R data2 CIES R0 | TX data2 (A | PP LR |
RX datal (3" &) TX datal (@) i .
22 RX datad CIE BB | TX datad (IEg My | o0 DR 2 U 2
RX data2 (4" M) TX data2 (" fEM) , -
23 RX Datad CIEFEWD) | T Datad (IE3 My | 0 DAL 3 LR 3
94 RX data3 (¥ &) TX data3 (¥ &) _ _
RX datab (FEP @ M) TX datab (FEP ™ J@ M)
o5 RX datad (" f&1nD) TX data4 (F &0 _ _
RX data6 (IEF J@Mi) TX data6 (B J@ i)
06 RX datab (7 &0 TX datab (F &) _ _
RX data7 (FEHfEmi) TX data7 (FEH fE M)
97 RX data6 (¥ &) TX data6 (F &) _ _
28 RX data7 (F" &) TX data7 (J" &) — —
29 RX 15 B it $igs — RX 15 BitHss —
30 REUNEGR Y REUNEGR Y REUNEGR Y REUNEGR Y
31 REUBERRAL RBUBERRAL RBUBERRAL RBUBERRAL
32 REURE =L REURE =L REUCEE =L REUEE =L

15. 3.1 Mz 748 (MOD)
34 B AR

Ziffeshive:  [7: 0]
PFs & 0x00
SAIE: 0x01

B E 2 1, R R ZI B ZIRS AL B 1 CRECHD B, EALERAL
BB 1o QAR B A BERA UG n], AR R AR AR AT HL 2 52 S ) R — A BT,
TEANR AL A IR s ) 28 AN R A S AL 1 SR AT B 00 AnSRAR AL 1 RO B 0, g ) 2k
WIS 23X — 7 LAPRAE SN AL 51 ISR R AR o S22 SRAT (32 A A2 [R] P9 38 7 A b [ 2
(¥1o SR AL KA RS S X Fi [ IR ES

ST RALHE BN 0 5 F bl 2 22505

a) —MNEKTFNES (ALAFHRAD , WHET— K AL RE B A8 CPU Y146
A

b) 128 MR, W FT— X AL K CAN 42 &5 78 FOHT ik N S 4T 5 1 = UHT )

GEAL B RGN -
R 15- 11 CAN 2l 89 Ao T i 2 77 25X

| o | fossk EL

| fus

| sid |
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LOONGSON TECHNOLOGY JE s 2K1500 &b HH 22 FH F F 0t
7 DM 1 RW P ZE R (1) DMA A5
6 FDE 1 RW Ny B e
5 Reserve 1 — —
4 M 1 RW R AR ASE X
3 AFM 1 RW H/ PR AR (0 REDE, (A AT F)
2 STM 1 RW 1B TR (L D B A, (AT 5D
1 LOM 1 RW Rt ANE AT E )
0 RM 1 RW FAE

15.3.2 & & ffes (OMR)

H 4 T
A ahL Y [7: 0]
% & 0x01
S=EDAIER: 0x00

7 AT A7 S R i 2% R U R S A A AR R X A bR [A{E S OxFf

F 15- 12 CAN =il 239 AU T iy & 2 A7 2% 20

7k (R E S (A Vi I8 Eiba

7 EFF 1 W I (EEMHATIE)
6: 5 Reserve 2 — LR

4 SRR 1 W HEER (AR AEEE A D
3 CDO 1 W T BRI

2 RRB 1 W BRI PP 2

1 AT 1 W ik RIE

0 TR 1 W RikiER (1 SRR ANBE[AIF 9 1)

15. 3. 3 REZAEEE (SR)
4 RAS AR
FAERAIEE:  [7: 0]

it & 0x02
HALE: 0x00
# 15- 13 CAN &l 89 et X IR a7 A7 A X

o7k (R E S (A Vi I8 ik
7 BS 1 R BIRE
6 ES 1 R HAERRES
5 TS 1 R RIFIRFS
4 RS 1 R FWOIRES
3 TCS 1 R RIETEEIRTS
2 TBS 1 R RIEFATHRES
1 DOS 1 R ARG HARES
0 RBS 1 R B EAE AR
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15. 3.4 HrEfFes (IR
B kT E A A

ALY [7: 0]

TFs & 0x03

HALH- 0x00

F 15- 14 CAN £l 234 AR T vp b 27 A7 2 45 20

735 [VRZ B A il Eiiipa
7 BEI 1 R SRR R
6 ALI 1 R PP R b
5 EPI 1 R AR I B T
4 FAT 1 R PRS2 i v
3 DOT 1 R i R
2 ET 1 R 5 R BT
1 TI 1 R R I% R
0 RI 1 R Bk

15.3.5 FbrfigE & 74 (1IER)
sz 4. P 2 A7 e

ALY [7: 0]

TFe & 0x04

=X AR 0x00

F 15- 15 CAN =il 284 AR =0T wp b i g 27 A7 2 45 20

VAL (VRS &S A Vi 17 ETipy
7 BEIE 1 RW SRR T b BE
6 ALIE 1 RW il 25 2k T Ak
5 EPIE 1 RW H AT AR T e
4 FATE 1 RW B G oI T Hh B o
3 DOIE 1 RW By s P b R
2 EIE 1 RW B R BT R
1 TIE 1 RW RIEHR T AR
0 RIE 1 RW el W g

15.3.6 fh#kE R 174
S EA LTS ERaR s

Ziffeshrve:  [7: 0]
&= 0xB
CEVKIER 0x00
R 15- 16 CAN =i g3 4 A 0N i 5 R i PE 27 A7 8% 2
V&L LIRS TR (A i ] £
7: 5 — 3 R LR
138
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4 BITNO4 1 R AWt
3 BITNO3 1 R ot
2 BITNO2 1 R - patva
1 BITNO1 1 R F—fr
0 BITNOO 1 R AL
1 S
ALC. 4 ALC. 3 ALGC. 2 ALC. 1 ALG. O THNE e
0 0 0 0 ] 0 {2 R ARSI RS bl
D 0 D 0 1 1 filhe AR SRS fbit2
D 0 D 1 0 2 ik 2 A LRI RS A bi
D 0 D 1 1 3 il e I IR
D 0 1 D 0 4 s E A G
0 0 1 0 5 {2 o0 R SRS G DItE
0 0 1 1 0 f fif e 2 0 AR S RL G 0itT
0 0 1 1 1 7 fif F oz fE AR SRS Yite
0 1 0 D 0 & {2 o 1 I R Y bitg
0 1 0 0 g i e fr RIS A9bit10
0 1 D 1 0 10 fih i e R R bt 11
0 1 0 1 1 11 ik R AESRTRAT,
0 1 1 0 0 12 {2 e fEIDE B
0 1 1 0 1 13 {3 O AR A R R A bit12
0 1 1 1 0 14 fihal & g f R B e A bit1 3
0 1 1 1 1 15 ik & I f S R i pit14,
1 D D D 0 16 il R IR HURS fbit
1 D D 0 1 17 il U PR SIS #bit 16
1 0 D 1 0 18 el AR S AR f b
1 D 0 1 1 19 il eI
1 0 1 0 0 20 {2 e iR B S A4
1 0 1 0 1 21 ik & de A R R
1 0 1 1 0 22 ik e IR
1 D 1 1 23 ik e e R R Y
1 1 D 0 0 24 s e e R P AL
1 1 D 0 I 25 {2 Je A R BN S Y bit24,
1 1 D 1 0 26 iF 515 (Hbit25;
1 1 ¥ 1 1 27 U5 1S bit26;
1 1 1 0 0 28 {1 R B R Abit27
1 1 1 o 1 29 {5 S IR SIS Hhibit28
1 1 1 0 30 fi|=¢:',:: F e | R ibit29
1 1 1 1 1 31 ik e ERTRAT

15. 3. 7 HiREH IR 27748 (EMLR)
4 BRI 2R A2
FAEBALTE: (72 0]
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TFs & 0xD
HAH: 0x60
2 15- 17 CAN £ iR 2R R H 2517 2%
(VRN PR AFR (A il ETiip
7: 0 EML 8 RW B A

15. 3.8 RX BRI %77 4% (RXERR)

4 RX R THE AT A7 48
A raehrgE:  [7: 0]
T2 ¢ 0xE
CEDAIER 0x60
% 15- 18 CAN ) RX HHRTH 27 /7 0%
735k [VRCEZE /S (VA 7 17 Eiba
7: 0 RXERR 8 R W R T4

15.3.9 TX H#iRIF 874 (TXERR)

4 TX H R T A7 A

afEmhr s [7: 0]

PnFs & OxF

CEDAIER 0x60

F 15- 19 CAN [ TX HH R T3 17 a8

735k [VRCEZE /S (VA 7 17 Eiba
7: 0 TXERR 8 R RIEHRT L
15.3.10 I WciEy o8

FESWOIE A AT, R 243U S R il A AR UST i a8 T SR AE AR S5
CAN 42 il 8 74 Fo VPl LA BN RXFIFO. 56 AT 18 I8k 8% Fh S0 AU A AL 25 A7 % R 36 A B i 25
A7 7€ Lo AEAR AR A7 A b 2 B R A A B SO A i . HAR G B T LS
SJAL000 (%54 1t -

15.3.11  RX {5 B il¥Zifias (RMCR)
Zffeshive:  [7: 0]
PnFs & 0x1D
SAIE: 0x00
2 15- 20 CAN [ RX 4812 BT Bdifise
(VRN PrEE AR (A i I ETip7
7: 0 RMCR 8 R B R BdE i B
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15.4 AFEFHFH

lbit time = internal clock time * ( (BRP +1) *2) *( 1+ ( TESG2 +1 ) + ( TESG1

+ 1))

15.4.1 EAGER % {75 0 (BTRO)
K MR SEN F 8
AAAFARALYE: (70 0]

TF 0x06
SR 0x00

T EREAREAR T ASEEN, TAEHEAR R 30,

2 15- 21 CAN MZRER 27250

R IR S 75 il Hiid
7: 6 SIW 8 RW )25 Wk % 78 1
5: 0 BRP 8 RW RN AL

15. 4.2 M ER 2175 1 (BTR1)

B RERER AR 1
Ziffeshive:  [7: 0]
TFs & 0x07
EAH: 0x00
2% 15- 22 CAN MZR e a7 fids 1
VAL (VRS &S (A il fiid
7 SAM 1 RW AN =R, SRR
6: 4 TESG2 3 RW —A~bit R TEEL 2 BT EUE
3: 0 TSEG1 4 RW —A>bit AR EL 1 ASTHEUE

15. 4. 3 st E A4 (OCR)
4 A A A
Ziffeshrve:  [7: 0]

TFs & 0x08
SAIE: 0x00
% 15- 23 CAN % 4% A7 28
[VRED PR AFR (A il ETiip7
7: 0 OCR 8 RW PREE CRAEAD
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16 12C $xHil 38
16.1 A

AR E L Y T2C FIVELRHETR FIRC B A o 12C Bk 2 rhBdis 28 SDA A i SCL Ml i 82 47
B, AURGERBCEE . S SRR M BT A AR 1%, R IR EE 400kbps .

KAGEAER T 44 12C 41 (120071203) F bl gs, 4 4> 120 56233 7T LU &
W (master) , FIIEILGIME HAL 12C R & BATHAE A He . Hork 1202 7B 0] AR N B
%, 56 8bit HImAFAEas al T LAL32 FBE R, VA T LA 1) i B 4 Jas |
RTC THEE, FEIm I 2 A7 a8 =2 i oK

16. 2 5 la)#hitk &% 5] S B

12C0 1 12C1 PN 3B 25 17w 0 35 H bk 44y e n F

Hiil-fr F % HE
] 0x1fe00120 /83 T2C0;0x1fe00130 {1t
[31:04] 12C FEHhhE 191
[03] R
[02:00] REG PN B A7 g ik

[2C2 F1 12C3 1@ I APB B4 BEAT U5 1], PN 12C $ 11| 2% P9 350 2 A7 4% I 40 BE b A Bl

HuhEA KR #iE

[18:16] APB EHL P % i 37 b001 1R T2C Mtk
[15:09] N

[08] 12C w5 0x0 {3 12C2; Ox1 0% 12C3
[07:03] e

[02:00] REG PN A A A Lk

Sof - 12C AR, i P A o o N AR 51 BEIGE B AR L R Th g .
5 12C MBI 5| s B 274728 N 4. 1 15 i2¢_sels

16.3 12C FI=HIsRLEH

12C F4shIA ML M, FEBYE, B4R (Clock Generator) . 77y 444l
#% (Byte Command Controller) . fifm4+4EHilds (Bit Command controller) . HdEF&fir
A 7 %% (Data Shift Register) o AN APB B2k O —LL25 4785 .

1) EERA SR PR B, R AL A A i LA

2) T A AR A SRR R T T RAE N, BB TR RN
PHRAE

3)  Ardr sl ds it BEAT SR B MR, LR AL 15 T
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4) BRI AR BATEERERAL.

:‘> ke o FTEESE
£ | =
- = % {_ T
::>7-:7-§§ '_'\ﬁ,» Q-iggﬂsu
o]
= \ PRS-
hEE | — B Fe—— [* apa
H K= | 7
N EEE N &
== [ VB
= [
EEAIS- S —
szﬁ% —
B 16- 1 12C Ef5Hlas 4ty
16.4 12C EFEHISTFHFSLH
16. 4.1 7B a8k =1 2 /748 (PRER1o)
K AT AR 1 B AT A
e ve:  [7: 0]
TFs & 0x00
SAIE: 0xff
IVRED PR AFR (A i 1] iR
7:0 PRER10 8 RW AF U S A7 25 1IAIG 8 £
16. 4.2 43 BiiA7 a8 = 7 1 A A7 ey (PRERhi)
LK AT A e T AT A
Zffeshrve:  [7: 0]
TFs & 0x01
SAIE: Oxff
IVRED PR AFR (A i I E1:p
7:0 PRERhi 8 RW A7 ST 25 1) 7= 8 L

B2 BB AE 25 KB N prescale, M LPB &k PCLK B84 A 4H2 A clock a, SCL
MR ATZN clock s, TRAHEWTF LR,

Prcescale = clock a/(4*clock s)-1

16. 4.3 #=HafF4s (CTR)
4. Pt AR S
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T [7: 0]
TFe & : 0x02
=X AR 0x00
R AR AR A il ik
P TAR{E e fr
7 EN 1 RW N1 IEH LA
0 X 4> S0 27 A7 B AT A E
6 TEN 1 RW TR REAT A 1 T o
MAEBEE (XX} 12C2 580
5 Slave mode 1 RW 0: FHI
1: AR
4:0 Reserved 6 RW 15%B4
16. 4.4 KiEFIRFHFAHE (TXR)
W RIEZAT A
AL [7: 0]
TFs & 0x03
HALH- 0x00
R AR AR A i Ikl ik
7:1 DATA 7 W R N B R ER 7
0 DRY | W LRARALIRI, %O RAE B B B B AR
L EARIER, ZA IR RS IR
16. 4.5 PR A4 (RXR)
A RN A A
T [7: 0]
T a=%; 0x03
SAIE: 0x00
R ArIR AR A il ik
7:0 RXR 8 R I E G — NI R 75
16. 4.6 il 74y (CR)
B4 AR AT Y
Zifrasive:  [7: 0]
TFs & 0x04
HALH- 0x00
fr i, LR FR A il ik
7 STA 1 W P22 START 55
6 STO 1 W 724 STOP (55
5 RD 1 W FEARE S
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4 WR 1 W FEEEES
3 ACK 1 W FENEE S
2:1 Reserved 2 W PR
0 IACK 1 W FEA R N B E T

HOEAE 12C RIEE G B 3G . XX efr SR S 2 320ml ‘07 o bit 308
1 IR e AR a4 RN I 1 33 A R IE ack, AR KIE ack.

16. 4. 7 JREZAEEE (SR)

I IR

AAraehiE:  [7: 0]
TwFs 0x04
SAMH: 0x00
P, (VAL EY TS VA Vi Il £
gl e
7 RXACK 1 R 1 WK BN B
0 WeF R Z Az
12¢ RERATFRENL
6 Busy 1 R 1 BT
0 MR
5 AL 1 R M T2C 1%k 2 12C BERIEHIAU, 1ZALE 1
4:2 Reserved 3 PR
N e TP
1 TIP 1 R 1 FoRIEEAL TR
0 FoRBIEfERE e
0 - | R HThR E AL */I‘\%Z?Eﬁfiﬁ%, A I — A A
REREIEAL R, ZE 1

16. 4.8 Mzt 2745 (SLV_CTRL)
R4 DB R I B A7 2%

Ziffeshive:  [7: 0]

TFs & 0x07

SAIE: 0x00
fr I, [VRZ B (A 1 I ik
7 slv_en 1 RW 1202 MR EUMERE, Bk
6:0 slv_addr 7 RW 12C2 MARFCHBAE

*Z A AE U T 1202

16.5 12C2 MR HhE%[H]

2 1202 WAL BN MBI CRE 2 a8 9 77 28 10 Ox7 FERE ML, JFIe B A BE
Hb) 5 T2C2 fE B, BN A A 4 S R RE, %870 B 125 47 4 2 (A B AT 4 cpu

i), AT BLOEE A 12C B Ui .

12C F& A AT V5 1A 0x070x16 [ 12C Sk hihlk2s1a], Haai 16 =3 8 RigasE, N
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PR B, XA AR A7 9% 0 EIT cpu V7. 12C Hudik 0x1070x16 Sy ml 525 1 v b 2
745 F1 6 MR AR 7745 A cpu MHBhEZE 0] B, X B0 A5 17 S AT 2 7 78 U A
29 12C A3 R K2 ) A7 4748 ik 23 8, B R cpu Vi i) (FIBAEHE 1 . (AR

FE MBI epu 38R AT LAV ) 0x7 M 2CH2s i) A7 & LA SEBIL WS 2 1 56 B2 11 o
MR 25 77 2 S A 0 R R P

itk 12C K2 Vj Ir] CPU 5 11

0x0 BE (R Slave Wil (R/W)
0x1 I (RD HHR AR 1 (R/WD
0x2 0 (R) AR 2 (R/W
0x3 0 (R) a8 3 (R/WD
Ox4 0 (R HAR AR 4 (R/WD
0x5 0 (R HAR A AR 5 (R/WD
0x6 0 (R) a8 6 (R/W)
0x7 0 (R) MAEA S 2 A2 4% (R/WD
0x8 RTC (R)

0x9 RTC (R)

0Oxa RTC (R)

0xb RTC (R)

Oxc RTC (R)

0xd RTC (R)

Oxe RTC (R)

Oxf RTC (R)

0x10 Slave 1l (R/W)

0x11 HIma a1 R/D

0x12 HARA AR 2 (R/WD

0x13 HHRA A3 3 (R/WD

0x14 HIRa A 4 R/D

0x15 Bl a8 5 (R/W)

0x16 HHR a3 6 (R/W
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17 PWM #4128

17.1 ik

2K1500 25 Fy BRI 1 6 ket 6 e/ oH s il #s . DU TR PWM. i PWM LA
Al 77 T8 AR R o AF R PWM A — B bkl 58 B2 4 LS 5 A1 — BR AR MU AR b NS 5 I
BN 50MHz, THAUZT 7 8 AN 5 2 A7 A7 2% 1 32 AR 98 .

17.2 ViRl bt & 5] IR A

PWM 2 4507 Rl S0k 26 55 13 &, I3 A2 4 (M B A B T

kA FA #IE

[15:11] 0 N

[10:8] PWM %5 EUH 0x0-0x5 43 Aft3 PWMO-PWM5
[7:4] 0 N

[03:00] REG PR A 2

T PWM RIS R o I 1) 5 B8 B A L P T
17.3 FFa4HA
BRI ARIE TG A, BARMR T
F17- 1 PWM ZFAEARFIE

4 Huhk R | Vi i B

Low_buffer Base + 0x4 32 R/W T @Ak e
Full buffer Base + 0x8 32 R/W ik ot ) B8 o 5 A£ 2%
CTRL Base + 0xC 11 R/W P A AR

F17- 2 PW 5H| T A KE

frlg | B Vi i hifE | B

THEERfERE AL
0 EN R/W 0 B 1 Af: CNTR kil
0. ONTR 5 ikit% Cir bR

2: 1 Reserved 2" b0 e

ik H 5 e 45 1 o7, 1R 2K
3 OE R/W 0 B0 I fkahdm AR
B 1K kR R

Bk R AL
4 SINGLE | R/W 0 B B SUTAE— IR
B0 fkphirsreA

el P A
5 INTE R/W 0 B 1B 24 full pulse 3| 1 IHE i
B O AreA

Hh s
6 INT R/W 0 BRERAE: 1 R =4, 0 R Ba il
BN 1: JET M
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#15 Low level 1 full pluse iHH28EE
7 RST R/W 0 B1K: BEREE (M buffer 32, KT
B0 M HEERIER TR

W Rk
8 CAPTE R/W 0 B I kol
B0 ARk R = U ke AR O

i L e Ao
9 INVERT | R/W 0 BN ket 2SR AE SR ORI LR TR
B0 flhkeb OreF G B O IR ITR)

B AE X Thig il A
10 DZONE R/W 0 B LB 2O 3 S A B AR IX TR
B0 A iZEHO TR TR

17.4 iRevi s

17. 4.1 Bikvi f | Th e

Low _buffer Fl Full buffer ZFfF#5 ] LAt RS I L B NIRBVIMEE . RAMEE N5E
BeJE, BIHNE low level F full pulse Z347#853 MM Low buffer FlFull buffer £Z
AR IYIME, ZJRTE RGN IRE) T AW B IR (WG HR ) o 2 low level
FARBIE 1 2 )5, A NE S, SR full pulse {37E Hik. 24 full pulse %517 85l
K12 )E, HHASNIRHET, low level A full pulse X435 M Low buffer M Full buffer
GRIP AT A7 A L ECME, SRS SR RN Rk, A28 A A A A B Bk e B E R
4 full pulse ZAAFAFMVEHAET 1 (%, WTLARCE =4 —Arhlr, MTIVE e i 3548 .

s n SR A B R D R Gt B R 50 £ (9 ik A 90 A5 AR AK BE, 7E low buffer
N LT B EAME 90, 7E full buffer 2977 a8 B YA 1E (50+90) =140.

BRI, BTFHAENTFARNENEREZ 0, ERERERIER T (s
ONESS 200 NI 2 Tk 28 SR D 3 s A R kb 53 T T o MR (R RE B & A 88 5
NFHOHT, WAl ar 2498 EN LS 0, TES ANBEZ G FR EN 05 1. (HAA U2, RIS
BHES EN AL, ZEAELI Kb 2 R g — N .

WRMNHAZMEARAE 0, M H AL BT WRX low buffer 5 0, X}
full_buffer 5 1, WHiH & F; WRS AN Low_buffer [FMEA/NT full buffer, it
P HX =R EUE AR AR .

WAL, ZRIiE A7 3 U EUE S N 24 T CTRL 4% I %7 77 75«

17. 4.2 Bkl & Thfe

R 5 5% 78 P B NME 580 b, fERE S CTRL #HIZFAF4Y 5, (£ RGN A1
55K, Low_level Ml full pulse ZifFas FUa AT FIHE . R0 B4 N ki 5 5 L BAZ T,
¥ Low_level A 72 MEALIES] low buffer Z 7ds s 2RI B4 A\ Bk E 5 T BEARES,
# full pulse ZF A7 88 IMEALILE] full buffer ZFf7asH, JF¥K Low_level Fl full pulse
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AR E 1, BRI

il S Nk Ay 2R G Bl 50 45 ¥ e ik E AN 90 FE MK 98, 7E low buffer i
R IIME N 90, 7E full_buffer #5478 sk H 1I4E v (50+90) =140.

ARk 82 2 2 S S, LK A R 32 A vh B3R RE T IR Y L

TR ISR N R BTG, 2R — N FBRVRE R, BT R 2, 7RSSR
BRI AR, low buffer Al full buffer Z5F7F 8% HH M 104 & IE R I ik 25

A AR 0 JE I I OxFFFF_FFF9 ffikolr, #2474 INT stk & 1, Ronfrill ik
e T T E e

17. 4.3 PiAbIX Thie

VU PWM L& T BT FEX Dfe,  wT LAR L DU K Fikr i [ AR B AR

W DU BR A HR ) S BRI 0 PWM_OL PWM_ 1. PWM_2. PWM_3, EAIIHIMCSEZ )y 001>2>3, EP
A FR A AEBRAS, 7E PWML_0 BEAS 2 J5 PWM_1 A REBEAS (RN JCBIfE S “3k 7 — ek
ZANRGED KIS R EAL, RATECHE.

— AN BT FEX R (P AR TFBIZE X (M, PV ST TFBIEX S
H)

PWM_O _
PWM 1 ] I
pwm 2 [ ]

PWM_ 3 [
IV M— .
12300V B A— I
L - A—

PWM_3’ S [

K 17- 1 BisEIX Thie
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18 HPET &l 3%

18.1 MR

HPET (High Precision Event Timer, RS fhemtas) & X7 —HBHEN 2%,
X E I 2L R E RG], FRGERAE ML, AR DL S 2 WA T I 3 IR 55 28 55 7= AR Hh
R AE R G0 AT LKA [ 1) 58 B 38 43 B 25 AN R] 1 AR 3 A o il B B, B I 28R e s
FE A

XA N AN A R B nE 88 (up—counter) PAK —4HELELBE IR . X AN
B 4% DL 8 AT (50MHz ) [a) b B2, BRI S 3 4 P G BT B 28 D, BR AR I& St
A 75 AR RS A B R B A — RSB R . TR REAN E B #S R B — > match
TAEAR LA S — AN AS o 2 match TFAEARIIA S FHBTBARSERT, T4 g I 35 7= AR rh 7. 36
3 58 B 25 T P AR JE W v

N ERELFE—A 64 LA ETHEEE (main count) VA = 32 AiffI L 28 (comparator).
FEIX =AU A, FOBLEs O SCHF AT T (periodic—capable) HIEEAME T, HoAth
PN U % SRR A A 4 v i

18.2 V5|t

HPET BEERFR 7 1) i bk Dy MISC I3 15 2% B ik n f #% 0x40000 . HPET 47 i) 25 P4 5
THAF A B LA 0 R

HitikAr 13)39 it

[15:08] 0 TREd

[07:00] REG DY AT A7 ik

18.3 FFfFasfaAR
NERFIH T HPET [ 31748 :
B A7 A O 7 LA TG RKH
000-007h General Capabilities and ID Register Hix
008-00Fh Reserved
010-017h General Configuration Register /5
018-01Fh Reserved R/WC
020-027h General Interrupt Status Register R/W
028-0EFh Reserved
0F0-0F7h Main Counter Value Register R/W
100-107h Timer 0 Configuration and Capability Register R/W
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108—-10Fh Timer 0 Comparator Value Register R/W
110-11Fh Reserved
120-127h Timer 1 Configuration and Capability Register R/W
128—-12Fh Timer 1 Comparator Value Register R/W
130-13Fh Reserved
140-147h Timer 2 Configuration and Capability Register R/W
148-14Fh Timer 2 Comparator Value Register R/W
150-15Fh Reserved

A RGAIRE FA T R P 75 BRI A A S MERE R KR, I ARAE RGN
TIRAFIZ A, B O R R IR A . I RS T S3, S4, S5 RE
I, XL A AT TR YR o

General Capabilities and ID Register
L B Eitipa PR
Main Counter Tick Period: XAMEFRIR T it 231
63: 32 | COUNTER_CLK_PERTOD | {1HI45i%, PL fs(10™-15s) AN, XAMESIKTF 0, | RO
H/NT 84T 0x05F5E100 (100ns, HI 10MHz)

31: 16 | VENDOR_ID RO

15: 14 | Reserved

Counter Size: T it #31K) 7,

13 COUNT SIZE CAP 0: 32 bits RO
1: 64 bits
Num of Timer: ERT#FMIANE; XARMER ~ERE—

12:8 NUM_TIM_CAP A ERARISS, 2K1500 A =A e i 4y, FoxAME | RO
MIEAZ 2.

7:0 REV_ID WA ANAIH0 RO

General Configuaration Register
fir EA ik E R
63: 1 Reserved

Overal Enable; FIRAEREFTAEM &4l WMo,
LTI AR T ELFT RO S B A A P A R

0 ENABLE_CNF R/W
0: T VHir s LT i ELRr A AR R B A 77 2 e

Le FETFIF S T SOV 2 7 25 v I

General Interrupt Status Register
L EAS ik PR
63: 3 | Reserved

2 T2 INT STS Timer 2 Interrupt Active:ZfRE[E TO INT STS R/WC
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1 T1_INT_STS Timer 1 Interrupt Active:IhfE[R] TO_INT STS R/WC
Timer 0 Interrupt Active:ZJAEMHET-IX A & I 4511
o W A i A 2 P A R R A K -

U SR P A R AR

. 10 INT 1S IXALERINSE 00 406F L0 I 33 R A b7, IR i R
KHE L —BREM, BIHMEXAS LRSS IR
AXALE 0, MITRE L.

UL SUMLTY g S

BAFR RIS IX AL BARE T AEIXALS 0.

& A 8 B A% 1 b W fd &k K 30 B % H Configuartion and Capability #F 47 #% 1)
Tn TYPE CNF {7 5E

Main Counter Value Register
L L2 ik B
63: 32 Reserved

FEAFNESFME;:; JA A E T S IR, e
31: 0 Main Counter Val R/W
BBUXAF AR E .

Timer N Configuration and Capabilities Register
fir EA ik BE R
63: 9 Reserved

Timer n 32-bit H=X (N Jy0-2) . M4EN2EH 32 fri,
8 Tn_32MODE_CNF RO
XA 0, HHBE
7 Reserved RO
Timer N Value Set (N4 0-2) : R Rer=A & HME b by
HIERT 28 4 Sl X AR, B XIRALE 1, AR E B
& 0B M I AR BN g% . AT TR XX ALIE 0

6 Tn VAL SET CNF R/W
WA Timer 0 BEF=AE WM AW, FUES Timer0 SKiF,
XA, W% T Timerl, Timer2, XHERIAN
0, HAHBE.

Timer N Size; Timer NHITERE (N A 0-2) .

5 Tn_ SIZE CAP RO
0: 32 %,

Timer N Periodic Interrupt Capable (NN 0-2) :
4 Tn PER INT CAP L eI 2R A8 =25 B b s RO
0: &I a3 A G r= A Ji BAVE H 5

Timer N type (N & 0-2) :

B HENERE R Tn PER_INT CAP fi75 0, HB-AXfry Rk,
3 Tn_ TYPE CNF R/W
HEGAH 0.

FEXE ) Tn PER_INT _CAP Ak 1, R A XA Al m 5 . F
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VEAE BEAH S ) 5 I 25 77 A6 J 1 o
1: AEAE & I #85 7 AE A A v
0: fHEREE I 287 A JE A 1 v b
Timer N interrupt Enable (N 0-2) :flifEE a8/
2 Tn_INT _ENB_CNF R/W
oy
Timer N Interrupt Type (N4 0-2) :
0: 52 N I il B A SR IV AR s 3K RN A 6T I8
ST I AR AL U A T . S A R R A, R
1 Tn_INT TYPE CNF LK R AN .
L SE I 28 A0 v i s R O PSP A A X R X VL
SE I 3R A P R BT o XA R INTRE — B R L
WA 7E i (General Interrupt Status Register) .
0 Reserved
Timer N Comparator Value Register
A e filiik B RHE
63: 32 | Reserved
Tn_Comparator value (N-A 0-2) : SN 2% HH S8 01E ;
2508 I8 14 E I 2 T B A A S S A
& XAFAABMMER S B S A AR A R
& E LU ENE S ERER A AR AR, AR e I I Can
R XERIEIHWTEREST T .
& HUEBESHIE A S K Dy b i P AR T R AR AR
AT L ) 5 B T B A A A
2 I 2 (AR LR RS A (A ST, 77 A e B SRx Rz
T EREB T I
3 0 | Tn con VAL U SR A T, R4 PR IR RN R JE — A B N ™

BRI L AR I B S N 0x0123h,

A M T T 2R EIE Y 0x123h B, P2 A HH T

AR (B A IR HE 50 0x246h;

Y L B B B 0x246h I, 77 2E 57 Ah—/ b
LA (B A A& 50 0x369h.

REEp=r iy, B4 LR IERS S R BB R e
BB (OxFLEELEFr) , A RIMERMER 4k 2.
Bt 40 24 B 28 A4 /& FEFFO000h, 1 #5¢J5 — IR R A 5 N B
BAR AR 200000 IR A S, HLECERIOEAE
00010000h.
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19 GPIO

EiC 2K1500 344 96 /N GPTO 5|, 12 ASNEH GP10, H4 84 N5 HAWThHEEEH . 96
A~ GPI0 A 32 /NN node L F GPIO, H4x 64 AN NEE M LI GPIO, PFN GPIO By ) kit B
ANF, RSN

19.1 NODE GPIO #=#i|

node #AtiR % 32 A GPI0 LR GMEH, HRHWAMEHEIIREH . Wil FAHRIE,
R[S GPIO L & Dy rh Wi A Theg, I mT LA B L rh b7
AT E F A A E kA 0x1£200000.,
19. 1. 1 % thERe & /748 (0x0500)
Sttty 0x1£e00000, fRFEHhiE 0x0500.
£ 19- 1 AR a A A

5735k TR 4 j 1] S8 £
31:0 GPIO OEn RW 327 hffffrfff GPIO fr i ffiae (A RO
63:32 GPIO FUNC En RW 32’ hfffr0000 GPIO Thfeffise (KB %0

19. 1.2 W NHH & 74 (0x0508)
ek 0x1£e00000, fhFeHibE 0x0508.
#£19- 2 F N A7

(& FBA ] ShifE ik
31:0 GPIO 0O RW 327 ho GPIO %y i it &
63:32 GPTO T RO 327 ho GPTO B IR

19. 1. 3 Wizl 4 (0x0510)
bk 0x1£e00000, fhFeHibE 0x0510.
F19- 3 A7

[hRC] FBA i 1] SAE i

GPTO H T RO B P i &
31:0 GPIO_INT Pol RW 327 ho 0 - KHPFA

1 - AR
63:32 | GPIO_INT en RW 327 ho GPTO Hr T RBI= I, & &L

19. 1.4 GPTO H Wzl
node H1 GPTO 5| BHIER AT AR v W da A A5 FH o
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GPI000. GPI008. GPI016. GPT1024 Ft==rhiikiizdil 3511 0 5 bk .
GPI001. GPI009. GPIO17. GP1025 J:=EHibifzthil#sitl 1 5 HkiLk.
GP1002. GPI010. GPI018. GP1026 J:ZEHlbfz il #s it 2 5 KLk,
GPI003. GPIO11. GPI019. GPI027 FLE=rhiibiizsdhil 8511 3 5 bk .
GP1004. GPI012. GP1020. GPT1028 J:ZEHibfztil#itl 4 5 bk,
GP1005. GPI013. GPI021. GP1029 J:=Eibfztil &t 5 5 KLk,
GPI006. GPI014. GPI022. GPI030 FL==rhiiizdil 2511 6 5 bk .
GPI007. GPI015. GP1023. GPI031 J:ZEHlbfzthil#sit) 7 5 bk,

A GPTO [P 8 AE FH 0 B 2747 22 GPTO INT en$4sth, = WrEa~F i GPTO INT POL #54),
TALERUT
FH kA 0x1£e00000, fmAZHLAE 0x0510.

R 19- 4 PR A7 48

(R FE A4 i) SAIE i

GPIO WA R A~ e B
31:0 GPIO INT Pol | RW 32”7 ho 0 - KHPFAK

1 - EHSFHA
63:32 GPIO_INT en RW 327 ho GPTO Ak fedaiil, mif R

2 ) s AR R 2 RS REL o — A7 GPTO I, mTDAE I i & 05 3, [ €
FERANY (POL ¥ O NN Ea, O LI BT Al o b J A8 o W il 4% rhid %

19.2 E§HF GPIO =4

PR £ 64 1 GPIO L RGMHH], AAKRE MG HEIReEH . GPIOT I — 4%
18, A% : GPTO J5 4% (GPTO_OEN) « GPTO % & (GPTO_0) . GPTO #i AMH (GPTO_T).
GPTO iy N\ Th A GE#% 8] (GPTO_INT EN) . GPIO iy A\ b iidfitk %) (GPIO_INT POL) . GPIO
gy N T i S P ) (GPTO INT EDGE) « GPTO % A b Wi (GPTO _INT CLR) . GPIO #iA
FHIHPIRZES (GPTO_INT_STS) .

% 19- 5CGPIO 5t 27 17 2

AL KA () A
GPIO OEN 1 GPIO fr i RE, KA L.
GPI0 0 1 GPIO %A .
GPIO 1 1 GPIO F 1A ..
GPTO_INT EN 1 GPTO A K &
GPTO_INT POL 1 GPTO A Kk 1
GPIO HWriyf . 5 GPLIO H TR PERC & 4% 1) GPIO h WriREs 1y ™
4,
GPTO INT EDGE 1 PoL EDGE Lk
- 0 0 I H T ik & R
1 0 T FEL P A R o
0 1 T B W A R
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1 [1 | _E T A o |
GPIO INT CLR 1 GPIO H IR TE S
GPIO_INT STS 1 GPIO H IR

19. 2.1 VjmlHuhk

GPTO )15 Ir] e bdik 55T MISC I3 e 4 P i) B bk b ki % 0x60000.

FAMF R A T W ARy kA% I GPIO 51 . — R fefr i il & A GPIO 51, —Fh iy
FEHIEEA GPTO 51, FaMF A 8 I $R A P AN ik 2 1) SR M5 GPTO F2 1 25 17 B SL B iZ Th RE 1Y
—RPRALAL R, — PR AR AR R S A AR SR AN LURE AL . X RIY, GPTO P
b2 [ 43 R 5o

HEFA AL Ja — A7 ORI 4% GPIO 5.

GPTO AFEHRL (¥ Py 340 2 A7 255 P B b 1k 4] B 2

k2 ] i
0x800-0xF00 i Rk el e e 3 LA
0x0 - 0x70 FaAr 5 ) A A7 Atk

£ 19- 6 FfieEH] GPI0 it B Py A7 s bt

bk mee | e KA (B A

0x00 GPIO OEN 64 GPTO Bt A, (KA. MAgsH—4 GP 10 5] |,
0x10 GPI0 0 64 GPIO % g . Bl —A GPIO 5],

0x20 GPIO I 64 GPTO B N{H . RO —A GPTO 5],

0x30 GPIO INT EN 64 GPIO WA . 73— GPIO 5] .

0x40 GPIO INT POL | 64 GPIO HlAl v . Bz — A GPIO 5] jl.

0x50 GPIO INT EDGE | 64 GPIO H Wiy . B3l —A~ GPIO 51 f.

0x60 GPIO_INT CLR | 64 GPTO BT BEALEE I — GPIO 5] .

0x70 GPIO INT STS | 64 GPIO HHWPIRAS . Bz —A GP1O 3] jl.

#®19- TSR] GPIO BB A A7 ds ik

K

Wbt mFe | FAres (=4 Hhid
0x800 GPIO OEN 64 GPIO ¥ b 8E, (KA AT s — GP10 5] |,
0x900 GPIO0 0 64 GPTO ¥t fH . A58 —4~ GPTO 5] .,
0xA00 GPIO T 64 GPTO ¥ NfH . i8] —4 GPTO 5] ],
0xB00 GPIO INT EN 64 GPIO H i RE . BT HEH—A GPIO 5 j.
0xC00 GPIO_INT POL 64 GPIO H Wil . AT 1 H—A GP1O0 5.
0xD00 GPTIO_INT EDGE | 64 GPIO FH Ttk o FEAT 38— GPTO 5],
0xE00 GPIO INT CLR 64 GPIO H & kR . BT 1HEHl—A GP1O 5] fl.
0xF00 GPIO INT STS 64 GPIO IR . BT H—A GP1O0 5 jl.
19. 2.2 F&H| 375
GPIO J [al% i
ok fw#%: 00-03h B R/W
BRi\ME: FFFFFFFOh KN 4
(AL G Vil | b
21:0 GPIO_OEN R Xﬂ‘F_\L":J: GPIO[31:0] KI5 A% .

0: #tH
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| [ 1. #in

Mm% : 04-07h JEME: R/W
BRi\H: FFFFFFFFh Kh: 4
[VRED 2R Vil | ik

St T GPTO[63: 321 (75 Tl 455l
31:0 GPIO OEN R/W 0: %t

1: HA
GPIO #yHi{a
ok fw#%: 10-13h J&M: R/W
BRME: 0000000Fh KAN: 4
fri LR Vil | #iid
31:0 GPI0 0 R/W | SFRF GPTO[31:0] fa%hn i
Hohtfw#%: 14-17h JEME: R/W
BRIAME: 00000000h KAN: 4
IVRED 2R Vil | #ik
31:0 GPI0 0 R/W | SFRT GPIOL63:32] [k H i
GPIO 3 A\{&
Hohtfw#%: 20-23h J&ME: RO
BAINE: N/A KAN: 4
IVRED 2R Vil | #ik
31:0 GPIO 1 RO F T GPTO[31: 0] HI AMH -
Mok fwA%: 24-27h JEME: RO
BRIAME: 00000000h KAN: 4
fri 2R Vil | #iid
31:0 GPIO I RO St T GPTO[63: 32] % A
GPI0 H Wi ke
ok fw#%: 30-33h J&ME: R/W
BRME: 00000000h Kh: 4
fri 2R Vil | #iid

KR GPIO[31: 07 fiyfan A\ A B e o
31:0 GPIO INT EN R/W 0: XMk

1: fHEEF Wy
Mok fw#%: 34-37h J&M: R/W
BRME: 00000000h KAN: 4
fri B2 i ] Elip

Xt BT GPIO[63: 321 fifan N A i B
31:0 GPTO INT EN R/W 0: FHHIHT
1: fREH Wy
GPIO0 H Akt
ok A% : 40-43h J&M: R/W
BRME: 00000000h Kh: 4
fris 2R Vil | #iid
31:0 GPIO INT POL R/W | SR GPTOL31:0] oy Hh bz itk
157

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY

s 2K1500 4b 3 2% FH P F it

Wi i, 4L U R T WA g5 2, MR S GPTO H
Wrid iy -

Mol fwFe: 44-47h JEME: R/W
BRiME: 00000000h KAN: 4
sk 4 il Hik
Kot T GPIOL63:32] 1) T bz i
31:0 GPIO INT POL R/W SrhWri i ERL A, AR PR il & 7750, R 3T GPTO
BT
GPIO HWrid ¥
Motk fFe: 50-53h JEME: R/W
BRIME: 00000000h KAN: 4
sk A F i | #Ed
Xt T GPTO[31:0] Fy s Wi .
b Wi R A, AR DU R ok 5 5
POL EDGE ik
31:0 GPIO INT EDGE R/W 0 0 i FELP A R H
1 0 e HE T Al R R
0 1 T B Ak R AR B
1 1 T AR e
Mol fFe: 54-57h JEME: R/W
BRiAME: 00000000h KAh: 4
sk B4 il ik
Kot T GPIOL63: 327 1) T Kridit
Sl MR A, ARl W k& 5 5
POL EDGE o
31:0 GPI0 INT EDGE R/W 0 0 I B SP- fi  H
1 0 T FEL P AR o
0 1 T B Ak R AR B
1 1 T AR A
GPIO i Bk
Mot fFe: 60-63h JEME: R/W
BRIME: 00000000h KAN: 4
sk 4 F il E
Xt T GPTO[31:0] e ik B .
31:0 GPIO INT CLR R/W | B 1 iGN GPIO 7 LR, BEEMEAESEshE 0 kg
FREFFE AL, AT R,
Mol fwFe: 64-67h JEME: R/W
BRiAME: 00000000h KAh: 4
sk B4 Vil | R
Xt T GPIOL63:32] 1) T bz 4
31:0 GPIO INT CLR R/W | 5 1iERRMN GPTO A7 LRy, MM S EHZIE 0 G

Brag fF e AL, AN BAF AR A2
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GPIO HHRIRZS
Huhk{wA%: 70-73h J@ 1 R/W
BRME: 00000000h Kh: 4
fri B4 Vil | iR
St T GPTO[31: 0] Wik s .
31:0 GPIO INT STS R/W 1: A
0: FoH T
Huibkfw#%: 74-77h J@ 1 R/W
BRME: 00000000h Kh: 4
fri B2 i ] ik
St T GPTO[63:32] (R H IR
31:0 GPIO INT STS R/W 1: A
0: FoH T
159
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20 watch dog

2K1500 L —ANE 11, F R ER I A4 8256

20.1 Pk
BT 1A i) FE k2 MISC I 15 % Py ZE 1k i % 0x50000
R ORI 4/1 FHi .
G VA P92 A A B B A A T

Hi kA7 (2129 HVE
[15:8] 0 TR
[7:0] REG PN 30 A A7 bk

20.2 HABHER

RST CNT : Reset Control Register

HHE S HLE AT
0x30 SOC R/W
% Hik
31:2 1RB5
1 WD EN - R/W

Watch dog Thffi it
0 0S RST - R/W

RS A R G AL

WD _SET : Watch Dog Set Register

b fi SR JE
0x34 S0C W0
for 35k fiiid

31:1 R

WD EN K 1B, B EIENE watch dog 11588, FtEKE A WD Timer.

0 VERE, watch dog i1 HELA T{EM% A 50MHy.

WD Timer : Watch Dog Timer Register

Mo dik 8% GEVIREY J
0x38 soc R/W
for 35k fiid

31:0 ZAAT A IME N watch dog HIAMME, BEAE 41 .
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21 RTC
21.1 HEd

SERFEEP (RTC) BAJCH DATE FA B S HHTICE, M ERITHEE, ZRoRiaE,
AL EER B A RIb A i IE #1247 . RTC BITig AT i R A LM %2 .

RTC BB IR #s, S5a /MW 32. T68KHZ dpA A= AR B o 22 b F T[] 45 S5 0 4 7
DA S 7= A 5 o s B AL

RTC BB S AN EES, 205108 TOY (Time of Year) iH¥#sMl RTC %8s, Hrh
TOY ¥ s 448 H HI 0 #0it4, KR NLL 0. 1 Fb; RTC iH%#$ LA 32. 768KHz W 4hit%, 7
R 32 fif.

21.2 V5] Hshk

RTC B (15 ) J2E b1k MISC AT 156 & He i) S bk i fw A% 0x50100, RTC L ) P4 358 2

e FE R B
BB A H4 #IE
[15:9] 0 fRE
(8] 1 ]
[7:0] REG YA Y A A ik

21.3 FHAEH#HAR
21. 3.1 FFfFashhly)R

B A% btk L% | RW £
sys_toytrim 0x20 32 RW A AR 0
sys_toywrite0 0x24 32 W TOY 1% 32 M EEE N
sys toywritel 0x28 32 W TOY 75 32 M AUEH S A
sys_toyread0 0x2C 32 R TOY fi% 32 A7 MR i
sys_toyreadl 0x30 32 R TOY = 32 UM i
sys_toymatchO 0x34 32 RW TOY ERH K 0
sys_toymatchl 0x38 32 RW TOY SERH T 1
sys_toymatch?2 0x3C 32 RW TOY SE KT 2
sys rtectrl 0x40 32 RW ;}i&?};ﬂ%ﬁﬁ%ﬁ%
sys_rtctrim 0x60 32 RW WA AR 0
sys rtewrite0 0x64 32 W RTC EFRiHEEBE AN
sys_rtcread0 0x68 32 R RTC sEWFFEEE
sys_rtcmatchO 0x6C 32 RW RTC B4t sEmfH1ir 0
sys_rtematchl 0x70 32 RW RTC I e & I i 1
sys_rtcmatch? 0x74 32 RW RTC 55 isf iy 2
21.3.2 SYS TOYWRITEO

S ER TOY #4311 32 Az Ml
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FAFeRAI . [31: 0]

TFs & 0x24

HALH- 0x00000000
WAL PEIRAZFR il hag Eiipy
31:26 TOY MONTH W H, 6 1712
25:21 TOY DAY W H, Jaf 1731
20:16 TOY HOUR W /N, YU 0723
15:10 TOY MIN W 4, JEHE 0759
9:4 TOY SEC W ), JEH 0759
3:0 TOY MILLISEC W 0.1%F, yul 079
21.3.3 SYS TOYWRITE1

4 TOY TH40a% = 32 AL 3UE

FAFeehI e [31: 0]

TFs & 0x28

EAE: 0x00000000
WAL 735k 42 Bk i ] whaa Eiip%
31:0 TOY_YEAR W ., Y 0~16383
21.3.4 SYS TOYREADO

4 TOY THELEHK 32 A2 5UE

FAEeehI e [31: 0]

TFs & 0x2C

HALH- 0x00000000
WAL P IRAZFr i ) hag Eiipy
31:26 TOY MONTH R H, 6 1712
25:21 TOY DAY R H, Jufl 1731
20:16 TOY HOUR R /N, YU 0723
15:10 TOY MIN R 4%, JEHEE 0759
9:4 TOY SEC R ., JEH 0759
3:0 TOY MILLISEC R 0.1 %, YEE 079
21.3.5 SYS TOYREAD1

4 TOY TH3a% = 32 AL 3UE

FAEBAITE:  [31: 0]

TFe & 0x30

EAE: 0x00000000
o735k DL IAL FR Ui 17 7 E £
31:0 TOY YEAR R 4, JEE 0~16383
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21.3.6  SYS_TOYMATCHO/1/2

4 TOY THE0 8% a7 745 0/1/2

FAFeehI . [31: 0]

W & 0x34/38/3C

HALH- 0x00000000
RL 7344 i ) whaa ik
31:26 YEAR RW , Jull 0~16383
25:22 MONTH RW H, T6FE 1712
21:17 DAY RW H, JuFl 1731
16:12 HOUR RW /N, YEFE 0723
11:6 MIN RW %, T 0759
5:0 SEC RW b, YuF 0759

21.3.7  SYS RTCCTRL

S ER RTC 7€ It} #% 7 W £7 4% 0/1/2

TAEAAITE . [31: 0]

% & : 0x40

BAE: T
73, (R E S il G it
31:24 TRE R 0 RE, B0
23 ERS R 0 REN (bit13) BIRFS
22:21 TRE R 0 RE, B0
20 RTS R 0 Sys_rtetrim BRES
19 RM2 R 0 Sys_rtcmatch? BIRES
18 RM2 R 0 Sys_rtcmatch? BIRES
17 RMO R 0 Sys_rtcmatch0 BIRES
16 RS R 0 Sys _rtewrite BIRSES
15 e R 0 "eg, HO
14 N R 0 e, HO
13 REN R/W 0 RTC ffifE, AR FHEVIMHLN 1
12 e R 0 e, HO
11 TEN R/W 0 TOY f#6E, WA FHEYHLN 1
10 TR R 0 e, HO
9 TRE R 0 fRE, HO
s |w o 15 3o Tom Mt
7 TRE R 0 fRE, HO
6 TRE R 0 fRE, HO

. BN .
e R o 1+ 3 90 A
4 e R 0 "eg, HO
3 ™2 R 0 Sys_toymatch? BIRZS
2 ™1 R 0 Sys_toymatchl BIRZS
1 TMO R 0 Sys_toymatch0 BIRZS
163
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K | 15 E | 0 | Sys_toywrite SR |

21.3.8  SYS RTCWRITE

4 RTC THE#8 5 N I
TAAAITE:  [31: 0]
% & - 0x64
AL 0x00000000
73, (R RS Vi ] [735) i)
31:0 RTC W

21.3.9  SYS RTCREAD
R4 RTC %028 im0
HAresfrve.  [31: 0]

PnFs & 0x68

HEAH: 0x00000000
fri (DR B i 1] () ik
31:0 RTC R

21.3.10 SYS_RTCMATCHO/1/2

44 RTC & i #5 Hh W a5 47 2% 0/1/2
LRI [31: 0]
PFe & 0x6C/70/74
CEVKIER 0x00000000
fris AR FR i 1] (7% ik
31:26 RTC RW
164
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22 NAND =fill#% (D7:F0)
22.1 NAND #% | 23 45 # fthiik

NAND FLASH $5:4i] #8 i K2435 B8 F 16GB FLASH [R5 &, KT K/ 8KB, it i % 38 4
AN LA 4 A RDY 155, #5888 52 FF SLC A1 MLC PiAP2EAY FLASH H#1E .

22.2 ikt &% 5] S B

NAND 42 il 85 PN 3508 25 47w 100 470 B b 1k A4 e 2

Xt ¥ NAND R, A3 P IR 3 0K o L 5 AR B A LR E e

Hiy ik or [2l59 &V
[27:09] BAR BASE Device7. FUNC 0 A3t 25 /7 2% (H
[08:00] REG PR A 2

55 NAND #2051 B i B A A7 45 4 4. 1 35 K] nand_sel.

22.3 NAND Ff7aslic B Hid
NAND B B A7 e BB U R -

A% ik AL AR

0x00 NAND CMD

0x04 ADDR C

0x08 ADDR R

0x0C NAND TIMING

0x10 L

0x14 STATUS & ID H

0x18 NAND PARAMETER

0x1C NAND OP_NUM

0x20 CS_RDY MAP

0x40 DMA access address
22.3.1 #7227 (%5 NAND CMD  (fm#% Hudi: 0x00)
A {4 05| fik
31 DMA_REQ R/- JE ECC #%50T NAND & H DMA iR
30 ECC DMA REQ R/- | BCC A3 NAND % Hi DMA & 3R
29:25 STATUS R/- P EBIRASHL (B AD
24 R/- Reserved
23: 20 | NAND CE R/~ | AMEE NAND &5 Fy Frade 5, DU or S%T A AOAS Fridk, 0 RoRik
19: 16 | NAND RDY R/- A1 NAND 35 H RDY 15400, XF N 5C ZR A1 NAND_CE —3(, 1 RIRMERLT
15 Reserved
14 wait ecc R/W | N1 R4 ECC 5/ (T ECC i)
13 INT_EN R/W | NAND FHIT{ERE(E S5, A 1 Ronflinerh i
12 RS WR R/W N1 FoREEAER % ECC ThRETT A
11 RS_RD R/W N1 RN EEERER% ECC ThRETT o
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10 done RAW | N1 RRBAETER, FERMES
9 Spare R/W | 91 FoRERAE R AETE NAND | SPARE X
8 Main RAW | A 1 FORERAE KR TE NAND FJ MAIN [X
7 Read status R/W N 1 FREE NAND RS AR
6 Reset R/W N 1 %R Nand B A7 EAE
5 read id R/W | N1 Rk ID 4k
A b1 BB RIRE, B8 0, 1 AR, ESYEEYAEH H nand_op_num
ocks erase | R/W e
3 erase RAV | 9 1 Fordp it
operation
2 wete R | 41 FoR SR
operation
1 read R | 1 Fomide
operation
0 command valid | R/W N1 R AN, BlEE a8 aig%E
22. 3.2 TUA WS HbE 2 4745 ADDR _C (w2l 0x04)
(72 (NAEEZ BE | #k
31:14 R/~ Reserved
B 5. EEREERGHBE T A HhE GRS, N 4 RO
TR/ R R AT
) 512Bytes: RFEZIHF[8:0]
13:0 Nand Col | R oy g [11:0), [11)26% spare X, [10:0) 46731 P s bt
4K: FEIHEA[12:0], [12]57R spare X, [11:0]K7=TT A ffs bk
8K: i 7 [13:0], [13]37R spare X, [12:0] 7R 0 A s ik

22.3.3 THbHE %7 /7% ADDR R (fm#s itk 0x08)

7 g ®E | iR
31:25 R/- Reserved
B B EREERGIE TN, bk A T .
24:0 Nand Row | R/W Uik, UL .
’ - Horp Fradklll e A 2 4, TUBRYE SEhm it BUR A g, a0 IM 0T
M7y[19:0], [21:20] T+ 4 F gL

22. 3.4 B F2F/75E NAND TIMING (fmFs itk 0x00)

L (VA& 5 ETiip

31:16 R/- Reserved

15: 8 Hold cycle R/W NAND iy & 20T S e 0 B A%, B 4
7.0 Wait cvele | rap | NAND —IREES BT S SHANIAL B 18
' Y ECC B FALE M 8” hb

22.3.5 1D 2ifi%s 1D L (fwistbhl 0x10)

L (VA& 5 ET:p

31: 0 ID[31:0] R/~ ID[31:0]

22.3.6 ID FLIRAZF /74 STATUS & ID H (Ym#EHihl 0x14)

A (VRS &S i 1]
31:24 R/- Reserved
23:16 | STATUS R/- NAND % %% 24 5l ()12 5 52 BUIR A&
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| 15:0 | 1D[47:32]

| R/-

| 1D 75 16 4

22. 3.7 ZHNL & 771725 NAND_PARAMETER (fm#% Mtk 0x18)

£z

(DAZEZRiN

i)

i

31:30

Reserved

29:16

op_scope

R/W

BRREEHRAENEE, EWT:

L #{E main X, BCEN—TIH main X K/

2. #1E spare X, FLEN—TM spare X K/h

3. #&E main il spare [X, fid & N— T main X _L spare
X K/

15

R/-

Reserved

14:12

ID number

R/W

ID 55174

A ERROR 75

/N

R/W

0: 1Gb (2K 7D
1: 2Gb (2K 71D
2: 4Gb (2K 7D
3: 8Gb (2K )
4: 16Gb (4K T70)
5: 32Gb (8K 7))
6: 64Gb (8K 1)
7: 128Gb (8K 1)
9: 64Mb(512B T1)
a:128Mb (512B 71)
b:256Mb (512B T1)
c:512Mb (512B T1)
d:16b (512B 1)
(bit)

7:0

R/-

Reserved

22. 3.8 FR/EHE T2 NAND OP NUM (fm#ZHhhlk 0x10)

(2 g4 591 Eiba
NAND 325 #:4E Byte %t (JF ECC R T LA LLFEX T, A
31:0 NAND_OP_NUM R/W 4 5% BCC MR, Wig Bk 527#N+2, H A 5124N K
main X K/N) s #EER AL

22.3.9 WY 24788 CS_RDY MAP (WAt 0x20)

NAND (1) 4 4~ CS H JIr vy [e) FRy 6 44 5 B 2 7, CSO/RDYO Xof B g fIk— B =[], CS1/RDY1
XA —Heas a], e A . o SRR 2R 4 /130588 v AT NAND Hbdik i o¢ &, mlad e i
BT, W es rdyl/2/3 FATE MG .

£z

(AL ES

%5

i

31:28

rdy3 sel

R/W

rdy3 {55 MCF 51 EIE] NAND 42 il 35 i) i 4F
4’ 1H0001:NAND RDY[0]
4’ b0010:NAND RDY[1]
4’ b0100:NAND RDY[2]
4’ 11000:NAND RDY[3]

27:24

csd sel

R/W

cs3 {55 M NAND Fifill 25 21505 7 51 BT B it
4’ b0001:NAND CS[0]
4’ b0010:NAND CS[1]
4’ b0100:NAND CS[2]
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4’ b1000:NAND CS[3]

23:20

rdy2 sel

R/W

rdy2 {55 MUEF 51 EIE] NAND 42 il 35 i) i 4F
4’ 1H0001:NAND RDY[0]
4’ 1H0010:NAND RDY[1]
4’ b0100:NAND RDY[2]
4’ 11000:NAND RDY[3]

19:16

cs2 sel

R/W

cs2 {55 M\ NAND #5125 B Fr 5] J iy e
4’ 0001 :NAND CS[0]
4’ H0010:NAND CS[1]
4’ H0100:NAND CS[2]
4’ b1000:NAND CS[3]

15:12

rdyl sel

R/W

rdyl {55 M0 51 BEIE NAND 2 i) 45 P i i
4’ 0001 :NAND RDY[0]
4’ 1H0010:NAND RDY[1]
4’ H0100:NAND RDY[2]
4’ b1000:NAND RDY[3]

csl sel

R/W

cs1 155 M\ NAND $2 il 25 2585 1 51 B mi
4’ H0001:NAND CS[0]
4’ H0010:NAND CS[1]
4’ H0100:NAND CS[2]
4’ H1000:NAND CS[3]

7:0

R/-

reserved

22.3.10

DMA 1525 3 #E 27 47 2% DMA ADDRESS (fR#% Hutik 0x40)

(A€

i

DMA_ADDRESS

NAND {25 NAND flash $(#E (ID/STATUS B4 B 5
bt S/ E AR E, 525 7 @ DMA Hid B 52

22.4 NAND ADDR i HA

BL 2K TU[¥ NAND flash M, & XiF:
f— 1) main X K/NA 2KB, spare [X K/NJy 64B
main op = NAND CMD[8]:

spare op = NAND CMD[9];

addr_in page ={ All, A10.. A2, Al, AO}=ADDR C

page number ={ ---A30, A29, A28, A27---A13, A12}= ADDR R
NAND flash i main XM AFEITH AN
§§:2(ADDR Cc-1) * 2(ADDR R)*Sblt — 2K*2(ADDR R)*Sblt

NAND bk 23 (8] 7= 451 i F 2% -

1/0 0 1 2 3 4 5 6 7
Columnl 1st Cycle AO Al A2 A3 A4 A5 A6 A7
Column2 2nd Cycle A8 A9 Al10 All *L *L *L *L
Rowl 3rd Cycle Al2 Al3 Al4 Alb A16 Al7 A18 A19
Row2 4th Cycle A20 A21 A22 A23 A24 A25 A26 A27
Row3 5th Cycle A28 A29 A30 A31 A32 A33

(A: 2K TUHY 1Gb %5 NAND flash X NiHJ Row i KAE N A27, KikHihE25 NAND

flash
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i & Columnl™2 F Rowl™2, AR Row3. FCE NAND 4, HERAERAEE S, Bl
AT RE 2 TRAS B O AR 48 5058)

X R GEHR L NAND BORER U, WRAAERAE spare X, All=1 jEME—drd. BT ABAFRC
BN FAEN, FEIE ALL I spare op ¥4 1 (W, Examplesb) , 45 i% W~ 51 W
Examples2.

XF R G NAND FORK e, QSR A ERAE main X, A11=0 2ME—FRE. s FrLABARRC
BN EAEE, FTEAE ALL A spare op 8 0 (I, Examplesl) , 4&i% B =6 W
Examples4.

X R G - NAND SRR, WIS /E maintspare X, ALl AT LLA OCHL Examples3);
Wa PN 1 (I Examples6) .

Examplesl: (4F ECC #xUT . NAND 40k —> page M4 R BEAL T 0x0-0x83f, 25—
A op RN E TR IR, TR op FoRBEE RIS E MR NO_op R AR A /X NAND
W= RS E/ D)

(spare op =0 & main op =0) equal to (spare op =0 & main op =1); ADDR C =0x30

Data in a page | 0 0x30 | gﬂf 0x800 | 0x830 | 0x83f

Page 0 MR (66 (66 |6 |NONE | NN | O

Page 1 o8 o0 |6d [o0 |NONGE | NONE | NONR

Page 2 o o0 (oo |60 |NONGH | O | OB
Examples2:

spare_op=1 & main op=0; ADDR C = 0x30 (Bo& H4! ! HIREA/EATE spare X, T
B2 ] BE A R U7 1R I5T)

Data in a page | 0 0x30 Ox7ff 0x800 | 0x830 2){83
Page 0 LB o o 8 |6 | &
Page 1 MO O O W 6 e W
Page 2 O O O e 6 (8 B
Page 3 MO O O e 6 (e B
Examples3:
spare op = 1 & main_op =1; ADDR _C = 0x30
Data in a page | 0 0x30 | (fmf 0x800 | 0x830 2"83
Page 0 MOB o0 o o8 (o |68 |6
Page 1 o of (BB B (& |6
Page 2 op o (b b BB (bl | B

Examples4:

(spare op=0 & main op=0), (equal to spare op=0 & main op=1); ADDR C =0x830:
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(e & S ! FFURERETE spare [X, N2 RTRE A A5 U 9 )

Data in a page | O 0x30 Ox7ff 0x800 0x830 0x83f
Page 0 Noop |Noop |NOoop |NOop NOop |NOop | NOop
Page 1 o |G o8 o8 o8 No_op | NO_op
Page 2 o8 o8 o8 o8 o8 NO_op | NO_op
Page 3 b b b b b Noop  NO_op

Examples5:

spare_op = 1 and main _op =0; ADDR C = 0x830
Data in a page | 0 0x30 Ox7ff 0x800 0x830 gXSS
Page 0 L N N N e
Page 1 NS O O | e | o |6
Page 2 MO O e | e o B |68

Examples6:

spare op = 1 & main_op =1; ADDR C = 0x830
Data in a page | 0 0x30 0x7ff 0x800 0x830 2){83
Page 0 NONE NONSD NOR OE W Bf (o
Page 1 b b b b b B |
Page 2 i [BF & [60 (B (B8 G
Page 3 b b b b b B |

512B T K/NE) NAND flash A1 2KB TUK/NEC B 2RL, HAEL RN T SB AR, FHE

s
Al

F—T M main X K/NA 5128, spare X AK/NA 16B. HAF main X4 NP4 256B X,
FEAS 2568 [XIHIE AOTAT SRF-hk. EERMER, iK% A4 0x00. 0x01 Fl 0x50 Heik % &
FEMEAS 256B X B spare X CERAFADL I, BEAF HBESE, WIlCHE NAND #4135 0x100
i, 2 B3 RIES] R 2568 X)

oans itk V5 I

1/0 0 1 2 3 4 5 6 7
Columnl Ist Cycle | AO Al A2 A3 A4 A5 A6 AT
Rowl 2nd Cycle | A9 A10 | A1l | AlL2 Al3 | Al4 | Al5 | AlL6
Row2 3rd Cycle | A17 | A18 | A19 | A20 | A21 | A22 | A23 | A24
Row3 () | 4th Cycle | A25 | A26 | %L *L *L *L *L *L

(VE: Nand flash Z&y 64Mb. 128Mb 1 256Mb I, i () f K1kt ADDR R 43514
A22. A23 F1A24, HFKIE= ML 4 Columnl A1 Rowl ™2, A %K i% Row3; 2 A 512Mb
A1 1Gb B, FFEKIE Row3)

4K/8K T A /NS B AN 2K TR & —#F, 4K T main [X K/ K 4KB, spare X K/NA
128B; 8K TUf) main [X K/NA 8KB, spare [X K/INA 6408, #B 7 B A& 2% FLk Hukik A &
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22.5 NAND-flash B #:/E2645)

T % A7) ‘command valid ~ i AREHHAM LG EREALFIN BAL, ZWEIFE
HATIHERAE, BJEAE ‘command valid * fi.

Bln: BIEE DL Main XHVEE, IBA#MED L TP

a~ 4G NAND CMD = 0x102

by F4 NAND_CMD = 0x103

22.6 NAND ECC ¥iEH

AR R ECC TBE, ECC SR FH RS (527, 512) J7VEREAT St AN A, B4k 512Byte MIF 2L
AR 16Byte 1) ECC 4fd. 7ERCE B P R EEE LT LA

1. BRKES NAND FRORS G, 5 R IRERIE—A Page, BIAEJR4G%04E A 95— Page;

2. JRIBEEHEAAETE main [X, BECC 4wl 7% 7E spare [X . ECC i M spare XS =4~F
TG, BT IEBEFRIC X defect area #i 7 75 . ZIhAEEHBEAF TR/, BfF R T4 T SCE
RECE SR

3. NAND [ op_num Z:4{55 DMA 2 il 5% (145 A5 £ 0% RAEA [ T b3 7 AR — ¢,
NN

4. BCC #AEA 00B #EAE T LAy HF,  Hetnxd —ANTT 58 i ECC 32/ 5 J& n] LAY 3 00B 4T
B

5. ECCHEZR, ASCHF512B TUA/N.

TEHAEEN b, SHEES SR ERE A 2R, NS HEAREDR.
G #AE:
1. W& NAND CMD[12]4 1, For$E T RE#ENECCH
1 & NAND CMD[8]F1 NAND CMD[9]°A 1, FK/R[FB#AE main XA spare [X
T E NAND_OP_NUM A (main [X K/Nmain X4 6P ECC+2)
W E ADDR C A0
W HAh 2 A7 25
B E NAND_CMD[2] 3R 5 4
T E NAND_ CMD[O] JF46 5 #:4F
4% NAND_CMD[10] 58 B
A 1 1 5 LR AIE RS L 27 A7 38 1 HARAL CRAEANAR o X 2 ) DMA 428 1) 5% (1 45 12

e T Ll

e BN main X KN4,
TR
R EL S B ER 2 —u, HFBERMNPERTEM . FH—MPERLK spare X 1 ECC

171



Fein il

LOONGSON TECHNOLOGY s 2K1500 &b 7 22 FH - F M

fih 2 31 NAND $5 1l 85 1¥] FIFO #8747, BMLIRA:
1. ¥ E NAND CMD[9]#1 NAND CMD[11], F7r#E N R HH#RAEAE spare X AT, 1M H.
52 7] R R B8 A2l BCC AT i e 2%
% B NAND _OP NUM 4 ECC 4 byte %t
W E ADDR C A main X K/)
BB NAND_CMD[14]
BB HARZF A7 3%
T E NAND CMD[1] /R S E
T E NAND_ CMD[O] FF4& 58 1F
S5£5 NAND CMD[10] 58 3%
A TRAN TS B DMA #5151 2%, RIS JE 5l DA 45544 2%
ZASPRE, ¥ main X, NAND 5 85 2 [F AR RS IS B0 IR 1] 45 DMA 42 il

e T - o

R N
b
N
&

T E NAND CMD[8], [F]i} & NAND CMD[9]NTEAK, FonEs FREAELE main X,
[ 75 {R4E NAND _CMD[ 1114 1
¢ ® NAND OP_NUM A main [X K/
W HE ADDR C N0
T E NAND CMD[1] /R S E
B NAND CMD[O] JF 454k
4% NAND_CMD[10] 58 B
ZP PR DMA 231 25 1 BRSO B O main XK /N /4.

T R R SR A I FE b R RF NAND_CMD[11] (rs_rd) v 1, 75T NAND 4% 81| #% f) FIFO
E =X AN

A LATE ECC 454 56 i i i 5 7 =Sz [l i A7 2, /BL% 5L HiHs A ECC A 30 384 4 174
s (U AC B4 VE % op_num A1 DMA AHTFD

RS fE U B2 ATLAAYAE 6 4 10bit BAoG, IXLE 10bit Hoe PR 4 1A 4T LA
J& 1-10 4>, 10bit BICIRRIRN T4 512Byte JRIAEMHE+15Byte ECC i %dE, M bit0o I
URAEAEANELL Y 10bit BHRVEAN— AN IR E .

ISEA I e S

22.7 ¥ NAND # =

ARG H G BAIE A AT SCHF ) NAND A5, e SRR NAND BT R 5, A RIES
ES RS SON

® i L84A 64Gb 128Gb 256Gb AsyncSync NAND: w] FHF17#fif

® — /i K9FI1GOSUOC: W] 17k
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23 INfEE:

23.1 DES (D29:F1)
23.1.1 DES ZhReMEiR

DES | % K H) 32 A2 H) APB #% 11, SZH7fd H] DES/TDEA Sk BEAT I/ i, I >R
APB 42 [133E4T DMA 24 . DES 4% 28 % FHl T OpenCore [¥ITHIFRT 2977 22 (1) DES3 0/ i 25 #. T 1
RPN/ fR % RIS F R Tt XS F I RE 16 AN W15 B — UK DES TN/ fg%, & 48
AN e R 3 56 B — VX TDEA N/ fi# % o SR T kb i/ A i) SRR B IR), - DES $&h 28 2 ANBS
g 5y T AbBE APB 2 1 (¥4 A FNEAT DES N/ fid % v+ 5L (DES Jnfide 25 5 FH 1 I e R AR B8 ) o
PN AN TR R B B gE T 2 A 4 TR 64bit 758 525 FIFO A8 4 i/ i 2 38 S0 Ja 50 -

DES 7 il #%E 1 ] iy 75 L5 il B %54 LA K Command 247 %% . 251884 3 ME ] 64bit 1%
AAER % : Key0. Keyl. Key2. HH1, Keyl. Key2 {X#E TDEA 5k /e R EHHATHCE . 1%
AR E A PR, 8 O R 2% M Command [1] B IS ARSI @
Data_low A Data_high B NiZH ¥ FIF0. DES iz 5 MIE H AR FIFO B0 MR 5 4T
I/ s i@ kAR, BRI Rk NIg 45 R FIFO. @id APB #2 H & ) Command [4] 7] PLIR
B A R 24 Command [4] fI{E A O i, AT LA APB #1133 Data low Al Data_high
BEHUE E LB FIFO i HEE R,

23. 1.2 DES i Al Hiuhik-:

DES ] PCT %445 A (dev29, funcl) , 7] LI FAC & B2 5 B DES 27 /725 2L Huhk
P PRI HE IR 6 ALAE N WAL U5 R 0 B 25 A7 4%

23. 1.3 DES Zif7eediik

DES )93 77 4 53R e A AF s il A T

Huhik B2 B4 S B
0x0 Key0_low DES B8 32 A2/TDEA 2547 0 HI1IK 32 fir
0x4 Key0_high DES %547/ 32 ir/TDEA 2547 0 il 32 4L
0x8 Keyl low TDEA %540 1 191k 32 fir
0xc Keyl high TDEA %540 1 (7 32 fir
0x10 Key2 low TDEA %540 2 (1% 32 fir
0x14 Key2 high TDEA %540 2 (7 32 fir
4k DMA B3 (Command[2] = 17 b0) : FhN/fESEHHEK 32 AL
0x18 Data_low BN A 0/ AR SRS 32 A7 3 3 .
DMA A% 3, (Command[2] = 1’ bl) : Data_low il Data high AN
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DX7F e S5 N/ BRI R BRI 32 T, Jar 5 N/ e R B
7 32 i

T DMA R (Comnand[2] = 1’ b0) = P/ WERFHCHR i 32
S /AR R 32 B

Oxlc Data_high DMA f583{ (Command[2] = 1’ bl) : Data_low fl Data_high A
X 5o JeH N/ BB BRI 3260, J55 N/ B3 1)
11 32 i,

0x20 Command i A FRZS 12 1) 25 A7 3

0x24

0x28 Rev TR

0x2c

Comand 27 A7 &z 38 15 ] «

oAz $EDA:N HRK JE i

0: {# ] DES &%

0 0 des3 RW )
1: {# /] TDEA i
0: s

1 0 decrypt RW

1. fili Rl

BN 1JA7) DMA #:4E, H N 0 Jesgm
2 0 dma_start RW E DMA ¥4 58 AT b AL IR FE 1
2 DMA #:AF 56 T A7 B 2 &

2 DMA #REFE RS, DA E 1

3 0 dma_done RW1C ‘
ML BN 1, NEE
0: ik FIFO HE7
4 1 dout empty RO
1: B FIFO %
0: 'S FIFO K
5 0 din_full RO
1: HIES FIFO ELiF
7:6 0 Rev RO e
31:8 0 dma_count RW AT DMA N/ #2551 64 MLERIAN L

23.2 AES (D29:F0)

23.2.1 AES IhREREIR

AES il #5 K FH 32 A0/ APB #2111, SCRE{HFH 128-bit KEY. 192-bit KEY. 256-bit KEY
HEAT AES B/ A, HSCRFSE A APB 2 1 3EAT DMA $24E . 7EAEFH DMA ThRERT, CFFCIR
BELQHEAT N/ A% . AES I8 A 3 N EEAH: KEY ¥R, N sid . fstith. hn/
fif s ia FREAE 11 AN Bh R 52—k 128-bit KEY (¥ AES In/fiiss, 4 13 ANiek A5
B— 1K 192-bit KEY 1) AES N/ fif%85, 4F 15 M8 E M 5 a— 1k 256-bit KEY ) AES Jin/fig
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o T I/ R A (], AES B SRR 2 AN B i AL B APB 5 1 ERAE AN
HEAT AES /A v (AES D@ s i F (i b i3 58 ) o KEY 7 R AR B AR 7E 18 FE 502
(Y7 APB BHEfta . 79 /NAS ] (1 B el it 2 > 4 T 128bit A7 58 520 FIFO 28 ¥/ R 2 is 5
il J5 R .

AES 475 1] % 45 4 FH A7 75 B 56 e B %5 4 LA K Command 2777 5% . AES [RS8, B SO SC )
LA/ R i R A% UEAT A o P 2 8 A 32bit & A7 38 LA/ R o AU AS AR 255 KeyO,
Keyl. Key2. key3. key4. key5. key6. key7. H:1, Key4. Key5 {X7E 192-bit KEY Fl 256-bit
KEY I 75 B THCE ;. Key6. Key7 AULE 256-bit KEY Wi EHHTHCE . fHEH (INEILLM
22 i Command [1] FUME#E ) BOEFEIE 4 /) 32 S es bk (Data0. Datal . Data2. Data3)

IBSHAE FIFO. AES iz S Mz H0E FIFO SLEUCEUR 517N/ iR 8 s 514X, 1A%
(48 B3k NIBBLEE B FIFO, 3@ id APB 2 1 2 #) Command [4] W] LASR KNS 545 B AL Bk 4
24 Command [4] ME A 0 BF, B LLA APB $2103@ it Data0. Datal. Data2. Data3 {HUiz 4k
R FIFO a4 R .

23. 2.2 AES iy A Huik

AES ) PCT BE45 9w 5 N (dev29, func0) , W] LLE I AL E B2k % B AES Z5 A7 a5 fSE b hk .
YyEE L RE K 6 AL/E WAL U 9 i B 75 A7 9%

23. 2. 3 AES ZFiff#sitiih

AES [{)7 17 48 53R LA s i W T

Motk | 4K i

0x0 Key0 AES B Key [31:0], LA/ A7 1 AES % IR AR 32 £ir
0x4 Keyl AES % #1) Key [63:32]

0x8 Key2 AES ## 1) Key [95:64]

AES 811 Key [127:96], FEMHF] 128-bit Key L/ A7 1k
f) AES 8 s 32 i

0x10 Key4 AES 911 Key [159:128], XFEMIH] 192/256-bit [ Key i

AES # B Key[191:160] , {XAEAEH 192/256-bit ] Key WA, 7
M 192-bit Key LU/ RIHTEAAZ G AES BB R 5 32 £z
0x18 Key6 AES #HA1) Key[223:192] , AXAEMEFH 256-bit [ Key I { ]

AES 81 Key [255:224] , {XFEfEFH 256-bit ] Key BHAEH, 7EAHH

Oxc Key3

0x14 Keyb

Oxlc Key7
256-bit Key W ALL/NRHGTE A AES 28I it 32 f7
3l DMA #5238 (Command [2]=1" b0) : £5 in/ fif 2 B I A 32 AL S N
FHNN/ fie 2 Jo B e 1K 32 o7 )52t o 11

0x20 Data0
DMA # 3 (Command[2]=1" bl) :Data0-Data3 A[X 4, EidEixIEMLE]
R PR/ SR i O 25 N B H

0x24 Datal 4F DMA #525X (Command [2]=1" b0) : 135 I/ fif % H 4l 63~ 32 L1095 Ny
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AN/ A5 Ja Hdis = 63~ 32 (o A e i 11
DMA 15X, (Command[2]=1" bl) :Data0-Data3 AIX 4, Hrdf4 R MLH]
R N BB U BN B

0x28

Data2

3 DMA #25X (Command [2]=1" b0) : f i/ At 2 Kt 95~64 i {5 A [
RN/ 35 J B 5 95~64 L (s i 11

DA 5% (Comnand [2]=1" b1) :Data0-Datad X 4, HARHIMIES]
/N RSB 5 N Bk

0x2c

Data3

4k DMA #E=X (Command [2]=1" bO0) « 5 i1/ fift 2 HHfs 1) e ey 32 £z (127~96)
[R5 N it EVRIIN /e s df o s 32 A7 (127~96) 1R i K

DMA #3, (Command[2]=1" b1) :Data0-Data3 X 53, Hdf% I8 MK E]
o B /N R S M 5 N B85 H

0x30

Ctr_init val

PR CTR Bt CTR T A W) AA B 22 0t 25 728 0 (LR A R 7
SEMEE L A, PR cannand [0)'5 A 0.

0x34

Command A FRS IS H A7 4%

0x38

Rev R

0x3c

Comand 17w {57 38k 15 B -

Dz SAiE | & JE i B
0: @A AES HEHHT In/ MR
0 0 Ctr mode RW
1: fdHH CTR iUt AT AES SIE N/ i 2
0: fn##ElE
1 0 decrypt RW
1: fR%HAE
5N 1Ja5) DA 4, SN 0 JEEem
2 0 dma_start RW E DMA #5458 AT AL IR R 1
2 DMA #EAE 5E R SbAr B 3B %
2 DMA MBS ANy, BRAZE 1, R S S A N P
3 0 dma_done RW1C
MU EN 1, MEZE, Wi (a2 ik B-F
0: ZfEsL FIFO =5
4 1 dout empty RO
1: ¥R FIFO 7
0: HIEE FIFO A3
5 0 din full RO
1: S FIFO CUi%
0: 128-bit KEY
1: 192-bit KEY
7:6 0 Kr mode RW
2: 256-bit KEY
3: {1
31:8 0 dma_count RW TR ELIEAT DMA i/ fil % 1 128 AL~
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23.3 RSA (D29:F2)

23.3.1 RSA iJj A ik
RSA 1) PCT % %45 N (dev29, func2) , A] LLEITAL B S 28 % B RSA 277 #s L bk .
YEE b HE A 11 ALAE R Im S U ) 3 382 1]

23.4 RNG (D29:F3)

23.4.1 RNG i o] #uhil-
RNG [ PCI #5445 N (dev29, func33), AJ L e B 5 2k 15 B RNG k.
HREE DL E R ) RNG £33 [5]—AN 32 A7 FEHLEL .
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24

EMMC #2158 (D28:F0)

24.1 IhREFEME
® S eMMCh. 1A
® I reMMCE T
® BfiTiaZhE (WiE=RGH 2/ (pt1))
®  DMAZLHE AL H X
® L HShS7DMAIEIE
® 17 /47 /Shr I B LA
24.2 FHRBHR
EMMC #2 iil] 8% (1) 27 A7 28 TE AR U B 4
AT TR A itk /5 ®R/N) | ThEERR BAifH
EMMC_CON 0x00 R/W EMMC 42 i 75 7 4% 0x0
EMMC_CON A BREE £l
31:9 0x0
soft rst 8 0x0 WAEE AL, BRI E ARG B SR
Reserved 7:1 0x0
enclk 0 0x0 SD B iy A i
AT TR H ik /5 R/W) IRedtiA HALE
EMMC_PRE 0x04 R/W EMMC Tl 73 $3%5 17 4 0x1
EMMC_PRE (YA B E Eiipy
SDR #8830, iZAAN 1, Rl g #) emme %1
emmc_clk rev en | 31 0x1 P55 emme PR IR 57 %A 0, FoR{E]
2 H A emme 2085 5 emme B4R BTG FF. DDR
W, ZABAEN 1.
Reserved 30:10 0x0
emmc_pre 9:0 0x1 EMMC BB TR0 40 5008, % HE AT =PCLK / T 43 ST {EL
AT AR TRk 52/5 R/W) HREHER p=XDAIE]
EMMC_CMD_ARG 0x08 R/W EMMC i & S50 % 1748 0x0
EMMC CMD ARG (YA B E £
sdi_cmd arg 31:0 0x0 mASH
178
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AL LR % Huhik /5 (R/W) DIREF A EifH
EMMC CMD_CON 0x0c RV EMNC i & 25 | 27 77 4% 0x0
EMMC CMD CON (YA BRAE £
Reserved 31:18 0x0
func_num abort 17:15 0x0 EMMC RIS TR ZhAE S, T2 Hass5e, wekEshkik
{14 . 5 auto stop_en N 0, NIAITERK
EMMC i fe(5 5 . FH T 2 Hue 5, A shRikfEiba 4,
emmc_en 14 0x0 4 1B I% CMD52, S 0 & 3% CMD12. W14 auto_stop en
N0, MR TERL
check on 13 0x0 REKA CRC, 91 WA
Auto_stop en 12 0x0 i AR EE LG4, ZHIEER, R EshRIE
1FEikad, N AR
Reserved 11 0x0
long rsp 10 0x0 RN 136 MmN, A1 RRRKEERE
Wait rsp 9 0x0 WEAR FNERMR, N1 ARREREERE
CMST 8 0x0 AT, B LIIFE, a8 REE T EES
cmd_index 7:0 0x0 WG 2 fidr &5 (L8 40D
AT e SR gl | 52/5 R/W) | ThEgfid BRI
EMMC_CMD_STA 0x10 RO EMMC iy & IR 3 27 A7 &% 0x0
EMMC_CMD_STA VA SR E b
Reserved 31:13 0x0
cnd_sent_fin 14 0x0 A RIZETER CEEMR) bREM, A1 RRMESRKIZTR
T 87 5 i
auto_stop 13 0x0 i A s I 1E L A bR G, N 1 BT | sk iEE 1L
fird, o NKH
rSp_crc_err 12 0x0 W N CRC F5i%, B2 B fIme B CRC F5 1% . N 1 B FRIRIA N CRC
R, 0 B R R TN
cnd_end 11 0x0 A RETR CRFODIRD o N1 ERdrd KiEER
N0 B AR TERR .
emd tout 10 0x0 AT, AN AR (64 NIRRT , B Rlb 287
B4, ACERHEERT, N 1 N RN RFBE, A 0 B ARBR .
rsp fin 9 0x0 M RIEE R, B SE MBI S S . N 1 I RIR M R 4
W, 90 AR 5E
cmd_on 8 0x0 AR SR . N 1 SRR ERIBET T, h 0 FoREEH.
rsp_index 7:0 0x0 MBEER FTH T4 2 AL IImIRIZR B (3t 8 A1)
AT e SR TR itk /5 R/W) IRedtiA SAifE
EMMC_RSPO 0x14 RO EMMC 154> . 25 74 0 0x0
179
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EMMC_RESPO A BREE £

sdi resp0 31:0 0x0 FARAS[31:0] (JE) , FIRAE[127:96] (K) K
- ML E ] sdi emd con[10]

AL LR TR bk /5 R/W) MREHER EifH

EMMC_RSP1 0x18 RO EMMC iy 4> Wi 82 27 7 2% 1 0x0

EMMC_RESP1 (YA A E Eiiipy

sdi_respl 31:0 0x0 RER FE) , RIRE[95:64] (KD KM v i
- B A] sdi_cemd con[10]

AT e SR TR itk 52/5 R/W) RedtiA SAME

EMMC_RSP2 Oxlc RO EMMC iy 4 Wi |8 2 47 &% 2 0x0

EMMC_RESP2 (YA e E Eiiipy

sdi_resp2 31:0 0x0 RERH 5, RIRE[63:32] (KD KM v i
- B[] sdi_emd con[10]

AT e R A itk /5 R/W) IRediA SAME

EMMC_RSP3 0x20 RO EMMC iy 4 Wi |8 2 47 % 3 0x0

EMMC_RESP3 A BREE £l

sdi resp3 31:0 0x0 RATH G, RIREF[31:0] (KD Kema S 17T &
B [f] sdi cmd con[10]

AT e SR TR itk /5 R/W) RedtiA SAME

EMMC_DTTMER 0x24 R/W EMMC iy & 33 B8 25 7748 | 0x0

EMMC_DTIMER A BREE £

Reserved 31:28 0x0

ext_dtimer 27:24 0x0 BB T EUE, sdi_dtimer BB N KAERN J5 Al

sdi_dtimer 23:0 0x0 ByE BT EE, F S R 2

AT e AR A itk Be/5 ®R/W) | TheEfk SAiE

EMMC BSTZE 0x28 R/W EMMC BN A7 25 0x0

EMMC_BSIZE A BB E Eib%

Reserved 31:12 0x0

sdi_bsize 11:0 0x0 PR ME (074095)
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FAERRZ TR TR itk B/5 [R/W) | Theeiid BhifE
EMMC_DAT CON 0x2c R/W EMMC #4127 77 &% 0x0
EMMC_DAT CON A BB E A
Reserved 31:21 0x0
wide mode 8b 26 0x0 wide mode 8b A 1, wide mode N 0, Fin /Lt
- - Cemme #EFAH B0
resume v 20 0x0 EMMC 2 [l Z i 5 AR EAL. 4 1 I, EMIC HHijm ik
2RISR, N O, WE AR
EMMC R EiER . 7 EMMC A& HEANFHRIRS S, Bikhr
10_resume 19 0x0 5 1, 3 H 10 suspend 5 0 J5, EMMC &1k 2 A
HIHRAE .
EMMC HEIER . B 1 eI S 5 E NN LK%
10_suspend 18 0x0 CMD52 14>, AT EMMC T % HE N EERRIRAS o IR BN
FEIALE 0.
. REMFER. 5 1 EHEHI8 2SS YUK DAT2 i
RwaitReq 17 0x0 %, @ EWMC WA NSRS . B0 BWE 2
FEE R A
wide_mode 16 0x0 PLFEEREAL. 1 s 4 B, 0 TR BB,
DVA_en 15 0x0 DVA {fifig. A 1 I RoRAEHE DMA, A 0 7Rk 1k DMA
DIST 14 0x0 BTG, 5 1 SR EmITG, Sl kmas s
TS 2.
Reserved 13:12 0x0
Blk_num 11:0 0x0 BEEEERIEAL.
FALRE AT TRk B/5 R/W) | DhRERR BAE
EMMC DAT CNT 0x30 R/W EMMC #odfs #0774 0x0
EMMC_DAT CNT A BREE A
Reserved 31:24 0x0
blk num cnt 23:12 0x0 MR LRI T EL
blk cnt 11:0 0x0 MRTAE B
FALRE AT TRk B/5 R/W) | DhRERR BAiE
EMMC DAT STA 0x34 RO EMMC Hii R o 17 4% 0x0
EMMC_DAT STA (YA A E ik
Reserved 31:17 0x0
suspend_on 16 0x0 N 1B RN IEEERIRE
181
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N FoRIEEERE M. HT EMC it s,

rst suspend 15 0x0
# AL FIFO A1 DMA 153K
R1b_tout 14 0x0 1 o Rib KA 45 4
data_start 13 0x0 99 1 HRBARAE TG
Rlb fin 12 0x0 KM FH busy RS KA 58 ZAIEN busy IRSH
I, BRI 05 2 busy ARAGERIAZRL 1
auto stop 11 0x0 N BRI IEAE B 3 RIS b 2
Reserved 10 0x0
r wait req 9 0x0 BRER R RIEERE KRG S 2] EMMC F
EMMC_int 8 0x0 EMMC R Wibm 7. A 1 R i I o
cre sta 7 0x0 R RIEE, M &IR[E CRC £i%
dat crc 6 0x0 BAE N CRC #5i%
dat_tout 5 0x0 B AL . v 1IN ROR B
dat fin A 0x0 HAE A bR S AL CEEngmfEmy) o o8 1 bR
H
busy fin 3 0x0 GREHARAREAL CELIgRAERT) o A 1 R ARENE R
prog err 2 0x0 YRR RN ENL, N 1 R RIRmAEHR
tx_dat_on 1 0x0 Tx Bl A&, O 1 INFORIEERIE, 0 FRIE M
rx_dat on 0 0x0 Rx e HeUch, A 1 B SRORIEFERRI, 8 0 B R I% 58 Ko
TR AR gt | B/5 R/W) | ThREHE RAfE
EMMC FIFO STA 0x38 RO EMMC FIFO R 27 17 #% 0x0
EMMC_FIFO_STA fir SREHE filid
Reserved 31:12 0x0
tx full 11 0x0 Tx FIFO Jifs 47
tx_empty 10 0x0 Tx FIFO hrEAL
Reserved 9 0x0
rx_full 8 0x0 Rx FIFO jfibr&
rXx_empty 7 0x0 Rx FIFO &hrEAL
Reserved 6:0 0x0
TR AR % ik /5 R | DiRedhik RAfE
EMMC_INT MASK 0x3c R/W EMMC HhrIi7 25 7 25 0x0
EMMC_INT MASK fiz R i
Reserved 31:10 0x0
Rlb fin int 9 0x0 K E] busy 4R, 5 1HE
rsp_crc_int 8 0x0 AN CRC H iR W, 5 17EE
182
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cmd tout int 7 0x0 AN, 5 1EEF
emd fin int 6 0x0 RIE SR, BEPHE %
EMMC int 5 0x0 Kl E) EMMC ik, 5 1 EE
prog err int 4 0x0 iR R, 5 1EEF
crc sta int 3 0x0 B Rk e N4 IR [l CRC 4R, 5 17ESE
dat crc int 2 0x0 HARHN CRC R0, 5 17EZ
dat tout int 1 0x0 BAEEN i, 5 1E%F
dat_fin_int 0 0x0 B se i rh i, BRI %
AR AL TR e ik /5 R/W) | ThAERA BhiE
EMMC_DAT 0x40 RO EMMC fiir & B8 27 47 2% 0x0
EMMC DAT fir B E i
emmc_dat 31:0 0x0 EMMC $2 ] s 12 B H RO it CF T DMA #24F)
AT AL TR e itk /5 (R/W) | Theedik BAE
EMMC INT EN 0x64 RV EMMC #F B 25 i 17 28 0x0
EMMC_INT_EN fir B E Eitipay
Reserved 31:10 0x0
Rlb fin int en 9 0x0 Busy Z5 R IWT{ERE, N 1 AL
rsp _crc_int en 8 0x0 AN CRC &5 iR W HiRE, A 1 AR
cmd_tout int en 7 0x0 AR IR, N 1 RE R
cmd fin int en 6 0x0 WA RIETERR RIS, N1 RAK
EMMC int en 5 0x0 EMMC HhffiRE, D9 1 AR
prog err_int en | 4 0x0 SD RAwFEE R W ERE, 4 1 AR
crc_sta int en 3 0x0 FE R 1% G A& IR [B] CRC &5 iR R IWT{ERE, v 1 B AL
dat _cec int en 2 0x0 ¥R CRC £ R ITlTRE, v L AR
dat tout int en 1 0x0 AR i Ee, N L INE R
dat_fin_int_en 0 0x0 K e e i Be, O 1 IR
EREEEA ik /5 R/W) | Difetid BAE
d11 master val 0xf0 r DLL master &i5E{H 0x0
dl1l master val L B8 ik
reserved 31:4 0x0
dl1 init done 8 0x0 DLL master %5 5 ibn EAL
pm dl1 value 7:0 0x0 DLL master #{E{H
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AT AR ik /5 (R/W) Thae iR SAE

dll con 0xf4 r/w DLL %8| &5 7788 0x0

dl1_con L A H Eitipa

reserved 31:30 0x0

resync_dl1_rd 29 0x0 PN BB SRAE I B DLL 2 [R5 g iz

d11 bypass_rd 28 0x0 SKRER 8P DLL bypass. 1Zf7E 1, DLL 54254 A%} DLL
S AT RO -

resync_dll pad 27 0x0 pad I DLL 5 [Fl 2 Fhefr

d11_bypass_pad % 0x0 pad I5f4h DLL bypass. %75 1, DLL ¥5# 8% A %] DLL
S AT RO -

pm init start 25 0x0 DLL master ¥JHEALTTFHE1:

pm d11 lock mode 24 0x0 DLL master @M. 0, BiE—NEY; 1, Bk
JA A

pndllstart pol o ] oeo DLL naster VMATLAGE 8. P08 RIZAE T

nt FEIR{E

pm dl11 increment | 15:8 0x0 DLL master #JAGAL D HEE

pm dll adj cnt 7:0 0x0 il 3 851 AL P ] 5] ol

A AT AR AR Mk /5 RN | DIREHIA SHifE
DLL 3EIR S H F fr 4% FRARSHLN, DLL —

param delay 0xf8 /W 0x0
HIEIR Y 100ps, L 256 2%

param delay (2 A H £

reserved 31:16 | 0x0

clk rd delay 15:8 | 0x0 PR SRAE I B IR 25, T VR B 428 1) 288 SR A 40 R R A
Mo DDR AT, #%fH—MKEE clk_pad delay K.
I Eh2EIR S 40. DDR AT, LRI AR B 5 N RS 25 1 g

clk pad delay 7:0 0x0 FIAHRLIG R %9 90° o 40, WS IR 81y 50MHzZ

o (20ns) , MHFH) clk pad delay {8 Rii%JH 50

(50%100ps) -

AT A AR ik /5 ®R/W) | DhRERER SAE

sdio_emmc sel Oxfc /W TR kR 0x0

sdio emmc sel (2 A E iR

reserved 31:4 0x0

bus sol 1 0x0 SDI0 55 EMMC S 2 ik 5. 0 o EMMC 2k iials 1

- FoR SDIO MM
data mode 0 0x0 ﬁ%*ﬁﬁiﬁ%o oy %%ﬂf\‘ SDR ﬁ%*ﬁﬁ;
1, 7% DDR iz
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24.3 DMA #5432

24. 3.1 DMA =il 2R 45 MR
SR A 1A DUA #5138, FRSEILNAE S EWMC 2 (B 8F , 7T A4 SRS e
RGBAR AL RCR .
DMA PR A% S8 H s 1 3 A 1 =AM B 4L Bl
1. ALERTHIHUALEE: 1 CPU AL E DMA IR FFAH I 2 4785 -
2. HEALi%: 7E DMA FEHI SR IR E R H 3l R
3. FEIREEALTL: RIEHWITTE R
7 DMA F i 28 BR E N LLF (4Byte) AL B IEE .
DMA #5fl) 4% 3¢ 7 64 Az hhk 7S 8], X FEEEL dma_64bit Rz, MiZA B E N 1 B RIR DVA
P 2% TARAE 64 Ak, ez h 32 frtbhk =06 . 7£ 64 bk CF, FEY &
DMA_ORDER_ADDR A1 DMA_SADDR Ay 64 i %5 7 %% -

24. 3.2 DMA R 5F

DMA_ORDER_ADDR_LOW

% Ho ik - 0x0
SAi{E: 0x00000000

£ 35k g4 R (AT ] Eipa
31:1 dma_order addr 31 R/W TEfg A N EE T — AR b Z 748 (K 32 )
0 Dma_order en 1 R/W WA REERES

VLT 16T — DMA R i Hbdk, dma order en J& TN DMA H5iRFF (0 GEAr, 1
RN 1 RN FAERFFE R 1ZAN 0 RoR R MR, APATERAE, Hilk 16 7
TR 5. FERCHE DMA R TRFET, ZAF RN R AR Rk, AT 58K DVA #:1E
J&, LA dna order en {55 HE & A FFAR R X DMA 4845 . 7E 64 AiHibEEEUR, % A7
BATAEAK 32 Atk

DMA_SADDR

g Hibl: 0x4
EAE: 0x00000000

ik g A4 Fi (A Vi i i

31:0 dma_saddr 32 R/W DMA #1E I R AN A HbhE (MK 32 £

UiBH: DMA #EMES M. WAFEE: MWNAFHR i, (RAF1E DVA FHI 28 ZEA, RIES
N BMMC 4%, ZZFAE 28388 Tt NAZ Rl S AN EMMC 2% 8 £R A7 76 DMA 2247
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T, 2 DMA Z2AF PR — B BH , UEAAT S, ZA AR EE TS AL, £
64 Az AR, IS AR 32 At

DMA_DADDR

g Hibk: 0x8
EAE: 0x00000000

fr i, [VRZ B (A il fiid

27:0 dma_daddr 28 R/W DMA #2 4 [ EMMC 4 4% Hi ik
DMA_LENGTH

fmFLitl: Oxc

HA{E: 0x00000000

R REBR AR 758 il Hiid

31:0 dma_length 32 R/W MBI B 2R

Y AR —PE AR, AT . MRS5S length KIEMTZ G, JHG
T step R —AMEM . JHAETIOTERS, W 0HRIZ length KIERIEE. 2 step 24 1,
B DMA FERFF AR S A, THIREE N MEATT .

DMA_STEP_LENGTH

g Hibk: 0x10
SAiE: 0x00000000

(A

(DAE (DAZELZN

]

ik

31:0 dma_step length 32

R/W

Bl AL S R B K B A A7 2%

VEE: TRDRE A i B P R s A A R Z TR, i — > step IS AMIIE 5 )5

—> step T aRHLIEZ TA] FRITATBE -

DMA_STEP_TIMES

sl 0x14
SAiE: 0x00000000

(DAE (DAZELZN (A

]

ik

31:0 dma_step times

R/W

B AL A UCE AT A7 3%

VLI B UCEOU I AE — X DMA $R4 P 75 B2 BRI B H a0 R A AR 0E — N IESE
B e, PRI B A HE T DUBE D 1.

DMA_CMD
e k. 0x18
HAifE:  0x00000000
i | DR COVA N 1 R 5%}
14:13 | Dma_cmd 2 R/W WL H Rk T R
DMA #efESEAY,  “17 Nk ddr2 54, “07

12 dma r w 1 R/W S ddr2
11:8 dma_write state 4 R/W DMA BHIRIRE
7:4 dma_read state 4 R/W DMA SRR ZS
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3 dma_trans over 1 R/W DMA $HAT SEHE AL B 11 BT A 7R 7 845
2 dma single trans over 1 R/W DMA AT 568 — IR IR 5 4
1 dma_int 1 R/W DMA H i{E 5
0 dma_int mask 1 R/W DMA 17 2 5 0% 5 i

Ut B : dma single trans over=1 4§ — X DMA # {E $ AT 45 K, UL K length=0 H
step_times=1, FFAAHLUT A DMA #:AE M5 I8 £F . 4> DMA # 1F (1 4 3R 5 Hb 31k OR A7 £
DMA_ORDER_ADDR % 47 %% #, 41 % DMA_ORDER_ADDR % #7 #% " dma_order en=0, M
dma_trans_over=1, %> dma #EIELEH, WA BB EE; WHR dna order_en=1, N
dma_trans_over BN 0, FFA1E T/ dma #ARFF. dma_int 4 DMA ()T, @i BEA H il e
Wi, AE—VRHCE 1) DMA 30 45 dm KR AR W7 . CPU b 5g il Jm v] L EL B L AR, ]
53] DMA BEAT N RAE R H ) B AR . dma_int mask A XF R dma_int f) A BE AR
dma_read state PH] 7 DMA AT AIENIRA . dma write state HiHA T DMA 43T HI SR .
DVMA EIRZS (WRITE_STATE[3:0]) ik, DMA L5 L JIANBAIRES:

Write_state [3:0] A

Write idle 4’ ho FIRE AT IR

i it v oh ]‘)ma%ﬂli‘ﬁ%ggﬁhﬁ‘ii&%—%lj‘]ﬁﬁfﬁ HREENAHER, HENHEE
- BERER UM B3R, (R G dma — B 55457 PO A 1R Ve 1

Write_ddr 4’ h2 WAEI T dna FiFK, (HEEERAHATEERE

Write ddr end 4 13 ?ﬁﬁ%%? dma FiisR, HERSEE, HH dna T 5 WAFERIE TR

Write_dma_wait 4’ h4 Dma & 44 dma RS EFAERE BIALERITER, F5F NAAEROE K

Write_dma 4’ h5 WAEIS dona REBER, HRBIELR T

Write dma_end 4’ hé6 WS dma IRSEAE

Write step end 4’ h7 Dma 58— length K JFHAE (2P 52— step)

DMA 32IR & (READ_STATE[3:0]) ##i&, DMA G5 LR JLAEEIRAS :

Read state [3:0] £l

Read idle 4’ ho BERS IEL T AR

Read ready 4 hl %W@Jﬂ:ﬁﬁ‘ dma #RAEH) start {595, HEAMESERE, THAERMA
Get_order 4’ h2 W WA R IR B R, SRHNENE
Read_order 4’ h3 WAFFRISC R FF R, IEAE DT B AT
Finish_order_end 4’ h4 WAETESE dma FHIARF

R ddr wait 4’ h5 Dma. [i1) A7 5 Y B0 K, S5 A B
Read_ddr 4’ h6 WA dma BRI R,  IEAERAT B0 R0
Read ddr end 4’ hv W AF5E A dma 1 — IR0 1A =R

Read dev 4’ h8 Dma #E N3 #RES

Read dev end 4’ h9 W IR PR, 45 R IR & R

Read step_end 4’ ha ZER—IK step #4F, step times I 1

187



Fein il

LOONGSON TECHNOLOGY s 2K1500 &b 7 22 FH - F M

DMA_ORDER_ADDR_HIGH

P A% Hh ik . 0x20
EAE: 0x00000000

Rz

g A4 Fi (A Vi i i

31:0

dma_order addr 32 R/W A7 3% 0T — NIRRT b 25 77 88 (751 32 £47)

DMA_SADDR_HIGH

% Ho ik - 0x24
SAi{E: 0x00000000

(DAE

(A B (A Vi 1] ik

31:0

dma_saddr 32 R/W DMA #24E 1 P A7F bk (5 32 437)

24. 4 HWHEERE

24. 4.1 EMMC 1E% 525 A B IR AR

1.

& e W

fic & emmc_con, f#HERT 4P

N emmc pre, % FBEAT 2 1) i el

FiE emmc bsize, WE—HEHRM KA, BANFAT

BCHE emmc dtimer, WEMH I, &H&AKHN 100ms

FC# emmc int en, WEHWIERE, WEIRE 56MAH R BiHERE

i & emmc  dat con, ¥ E 2T BIEA

Fi & bus sel, i%H DDR mk SDR 4% =,

EMMC A& WA BIAR AR 5 250 iy 2l EAT R E, 560 E emme_cmd arg,
HEWASH, H emmc_cmd con, FFIHKEMS, BTN emmc int msk K& Ay
A RIETER Ar4 SE UG emme_rsp03, 13 EMMC % [B] SR (1 8]
WIEA TE BT » T ROEHHE A G iy 2 AT B 5 . B DMA (33:: EMMC 421 25 56
HEAn E 0x800 24 DMA 3, F:dibfn b 0x400 2 DVA 5 ) 5 EMMC % 88 fiv 4 K%
FERT B E emme_cmd_arg Fl emme_cmd_con K58 . R RE TR, B
W emme_int msk SRHIWT .

24. 4.2 EMMC #JER4b IR S
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CMDO
A\ 4
CMD3
W ERCA
\ 4
CMD1
ZHCH0
A\ 4
CMD7
% A
\ 4 SHON TR BHIRCA
CMD1

ZHCN Ik
CMD1 ] R

\ 4

CMD6
BEEL O SR
Eo

Y

5 m%z;i o ( EMMCHItBIL 52 )

24. 4.3 DDR =
FEFF 5 DDR BEaCHT, 75 EAAI4A 1L EMMC B84, [RIA 132 B EMMC 4% A DDR A s
SRIGHIEEAG DLL, BB IR, B a4 808 0 DDR B, JAEa .

1. DLL & :pm d11_lock mode B 1 B{E A WIS £ pm_d11_start point B4 0x10
CZEMNZRT 0 /N2 5 pm dll adj cnt A 0xff; pm dll_increment,
pm_dl1 _bypass, pm dl1 resync #8E N 1; f&/J5 pm_init start B 1 JF46 DLL #4614k
2. DLL 8% DLL W& 5¢Hm, Kl d11_init done FAF#%, ZM{E N 1 %R DLL 56 BU

E

3. BCEZERME: K DLL B pm_dl1_value BR L 2 J5 IME S A clk pad delay;
clk_rd_delay MiZtt pm d11_value/2 K, BAAEMAELL ARG (PCB EZK,
TARIREESE) TisE, BAFFRERE LRI clk rd delay FHAT A%

4. data mode # 1, JFJH DDR £

189 \
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25 SDIO ##iil|as (D28:F1)
25.1 ThEEHER

e 2K1500 HER% T —A> SDI0 #5148, FF SD Memory 1 SDI0 RS . SDIO %%
R T
® HEASD R RAEE (4. ORRAD
HeASDIORHME (4. OFA)
8% (325-75) Hil Kik/HINFIFO
PR 12567 SD IR 2S5 A7 28
SOLT i s (=R G4/ (p+1))
DMAKS#5 A% i is =X
% i 37 DMAE 3
Uiz /4hr CRERER) SDAR K

25.2 FHHABHER

SDTO il s i) A A7 s VELH UL A 4 T

AR AR TR bk B/5 ®R/N) | Thgdid EifE
SDI_CON 0x00 RV SDTO F il &5 77 &% 0x0
SDI CON (YA A E ik
31:9 0x0
soft rst 8 0x0 WAEA, BAMEEA . SRR A ER
Reserved 7:1 0x0
enclk 0 0x0 SD B eh i 1 e
TR AR Hi BE/5 ®R/W) | ThEgiR SAME
SDI_PRE 0x04 R/W SDTO T 73 Aas 47 4 0x1
SDI_PRE A BREE Eii%
SDR #5xQHT, ZAA 1, RoRIEHIAH A sdio Bids
sdio clk rev en | 31 0x1 5 sdio BB RREINST: ZALN 0, RoRTEHI 84 H
- T 1) sdio B¥E 5 sdio B b EFHHEXT5%. DDRARZL, %467
DB N 1.
Reserved 30:10 0x0
Sdi_pre 9:0 0x1 SDIO B B TR A 3008, %y HE AT =PCLK/ T 43 ST1EL
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AT e SR s Hhhk B2/5 ®R/W) | Thegfid SAiE
SDI_CMD_ARG 0x08 R/W SDIO fir &S M2 17 % 0x0
SDI_CMD_ARG L A E Eiiipa
sdi_cmd arg 31:0 0x0 WA
AT e SR s ik B2/5 R/W) | DhREHIA S8
SDI_CMD_CON 0x0c R/W SDIO fir &4 | 27 17 % 0x0
SDI_CMD_CON A A E iR
Reserved 31:19 0x0
cmd6_data_en 18 0x0 5 1 {§i#¢ cmd6 HdEALH
fune num abort 17:15 0x0 SDIO0 R H W Thee s, T2 HEEn, W E 30

- RikiF ka4 . WF auto_stop_en 0, ML TR

' SDIO ffiRefE 5. AT ZHUESR, W HshKi%fFEIL

sdio_en 14 0x0 fird, 9 1IRTARIE OND52, A0 A% CMD12.

auto_stop_en N 0, ML TER%
check_on 13 0x0 REKA CRC, 9 1 WA R
Auto_stop en 12 0x0 ik | s RisfEbm g, 2HRER, ENEFAB)
- RIEE L4, N 1IRER

Reserved 11 0x0

long rsp 10 0x0 BN 136 Arkm B, A 1B RRKIEE RS

Wait rsp 9 0x0 WEAR FNERMR, N1 ARREREERE

CMST 8 0x0 WA TR, B 1IITG, addREEtasiEE

cmd_index 7:0 0x0 WG 2 fidr 4R 5 (L8 40D

AT e SR s Hh ik BE/5 RN | DhREHEIA SAiE

SDI_CMD_STA 0x10 RO SDIO iy & IR 75 A58 0x0

SDI CMD STA A BRAEE £

Reserved 31:13 0x0

emd sent fin 14 0x0 A KIEER CREWN) FrEAL, N1 RRmEK
o 1 58 BB T N 58 R

auto_stop 13 0x0 B sh Rk I PR ENL, N 1 FoRE AR

B EEIEa A, N0 NEE

rsp cre err 12 0x0 WS CRC 485, FEUREIAIM R CRC 4R A 1 IFER
- MR CRC 8%, A 0 IR & HL

emd end 11 0x0 A RIETER RO o A 1 FRRGLSRIE
a SE, N0 BT R SE .

cmd tout 10 0x0 AR o Ay A N (64 ANEFBRE D . 503 R1b

KM%, TR, Oy I RO R,
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0 iy RS .
rsp fin 9 0x0 Wi S5 0, PRI TE NI A BTIR [RE R O 1 I ER0R
MR EEHR, N0 B R SERL.
end on 8 0x0 AR S N 1 I FRERHA T, 0 FoR
- ZE

rsp_index 7:0 0x0 MR B 4G 2 ArRma R R 5] (3 8 47D
AT AR AR A% Huhl: /5 ®R/W) | etk HALE
SDI_RSPO 0x14 RO SDTO fiir & Wil ¥ & £7-4% 0 0x0
SDI_RESPO L A E Eiba

RARE[31:0] GO, RRE[127:96] (KO K
sdi_resp0 31:0 0x0

N HECE A] sdi cmd con[10]
AT AR AR A% /5 R/W) Thae iR HALE
SDI_RSP1 0x18 RO SDTO iy 4 Wi ¥ &5 17 4 1 0x0
SDI RESP1 A BRAEE £

R D), BIRZS[95:64] (KD Kemia B gig
sdi respl 31:0 0x0

B[] sdi_emd con[10]
AT AR AR A% Huhl: B2/ 5 (R/W) Tfediid HALE
SDI_RSP2 Oxle RO SDIO fiir 4 Wil |8 25 745 2 0x0
SDI_RESP2 L A E Eiba

KA D, RIRA[63:32] (K Kema S pg
sdi_resp2 31:0 0x0

B A sdi_cmd con[10]
AT ER TR A% Hu /5 (R/W) TRediid HALE
SDI_RSP3 0x20 RO SDTO iy 4 Wil . %5 17 45 3 0x0
SDI_RESP3 A BRAE £

AMEH GE) , BIREB1:0] (K) Km Bz 1 e &
sdi resp3 31:0 0x0

[d] sdi_cmd _con[10]
AT AR TR % Huhl: /5 R/W) ThReHR HALE
SDI_DTIMER 0x24 RV SDIO iy &Kt il 2 /238 | 0x0
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SDI_DTIMER A BREE A
Reserved 31:28 0x0
BRI U, sdi dtimer 8 R KAE M 7 A]
ext dtimer 27:24 0x0
1%
sdi_dtimer 23:0 0x0 BB UE, s e e h 4
FAERRZ TR % Mk /5 R/W) RERR BhifE
SDI BSIZE 0x28 R/W SDI0 B K /N5 17 0x0
SDI_BSIZE (VA A E Eiipy
Reserved 31:12 0x0
sdi bsize 11:0 0x0 Hok/ME (074095)
FALRE AT TRk /5 R/W) IhfE R BAiE
SDI_DAT CON 0x2c RV SDTO K 12 2 17 4% 0x0
SDI_DAT_CON (YA B E ik
Reserved 31:21 0x0
, 5 1 RoRxt SDIO Be4% k1% OMD53 AT SHRAERT . Jf
sdio_esp_rdy 25 0x0 HEHIE R LSRG, SR AN SRAREHEL 0 3
busy IRZS
sdio_esp_card 24 0x0 5 1 R SDI0 $55k %4, 55 sdio_esp_rdy FiArfifi
resume Tw 20 0x0 SDIO Hte [l LS hr &AL, 9 1, SDIO Hikf5
B2 S EE, N 0K, WREZ AT REEEEE
SDIO K& R . 7F SDI0 W& BENEIREJE, Kt
10_resume 19 0x0 fr'5 1, 3H 10 suspend 75 0 J5, SDIO % &WE
Z HTHIERLE
SDIO HLiE R . 5 1 J5iEH e A &R E
10_suspend 18 0x0 CMD52 fir4>, 21 SDIO ¥4 Bk NHADIRAS . R #
YRR 75 B A 0.
' REFER. B 1G22 E A SR HLK DAT2
RwaitReq 17 0x0 B, @0 SDIO WA NSRS, B0 FWE
Z Bl R
wide mode 16 0x0 PEFEIRFEAL N 1 TR 4 BB, N 0 RoR gz,
DVA_en 15 0x0 DMA ffiBE. Ju 1 IR AE DMA, Jy 0 FRoRZE1E DMA
DIST 14 0x0 BTG, 5 1 NIRRT, BdEeimss
JEEE .
Reserved 13:12 0x0
Blk_num 11:0 0x0 BEEEERIEAL.
FAERRZ TR % Mk /5 R/W) hRERR BhifE
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SDI_DAT_CNT 0x30 R/W SDIO Hi¥fa i Har £7- 4% 0x0
SDI_DAT CNT L A E Eiba
Reserved 31:24 0x0
blk num cnt 23:12 0x0 AT ) AL
blk_cnt 11:0 0x0 R A A ) HL
AT e SR A% btk /5 (R/W) IRediA S8
SDI_DAT_STA 0x34 RO SDIO B IR A 25 17 %% 0x0
SDI_DAT STA A HRAEME Eiia
Reserved 31:17 0x0
suspend_on 16 0x0 N1 RRIEEERIRS

N1 FORIEEHEEM. HT ShI0 & &R fE, &
rst suspend 15 0x0

#1192 5 A FIFO A0 DMA 153k
Rlb_tout 14 0x0 A1 RN Rlb KA 4B
data start 13 0x0 A1 RREAR AT

Kol 277 busy RASHIA 2 5E M. MK IE A busy IRES
R1b fin 12 0x0 ‘

HIdr 20, BEA 05 24 busy IRASEEAHBT A, 1
auto_stop 11 0x0 A1 IERORTE IEAE | 3 K& fE 1L 4
Reserved 10 0x0
r wait req 9 0x0 BER R RIERERERIE S E SDI0 F
SDIO int 8 0x0 SDIO HWiAREST . A 1 SR E] o
cre sta 7 0x0 R RIEG, M &IRE] CRC #i%
dat crc 6 0x0 BAE N CRC #5i%
dat tout 5 0x0 BARALABIT o 1 B RN B AR

BTSSR bR EAL (LIFER ) o 1 B AREA
dat fin 4 0x0

4R
busy fin 3 0x0 PFEHTRAREAL (LgRAERD) o N 1 R g5 R
prog err 2 0x0 PFEE AR EAL, N 1 RN IR

Tx BRKIEF, ~1NFERIEEKIE, A0 N K%
tx_dat on 1 0x0 .

56 %

Rx dE#eUlcrh, 1B SRORIETERRIR, N 0 B kI%
rx_dat on 0 0x0 .

56 o
CER PN fmFe ik /5 R/W) UiRedtid SAiE
SDI_FIFO_STA 0x38 RO SDIO FIFO RS 3 A7 4 0x0
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SDI_FIFO_STA L TR E Eitipa

Reserved 31:12 0x0

tx full 11 0x0 Tx FIFO Jids £ 47

tx_empty 10 0x0 Tx FIFO Z#r&EA7

Reserved 9 0x0

rx_full 8 0x0 Rx FIFO s

rX_empty 7 0x0 Rx FIFO Z#r&EA7

Reserved 6:0 0x0

AT A TR s ik /5 R/W) ThaefiR SAiE
SDI_INT MASK 0x3c R/W SDIO H 7 7 17 &% 0x0
SDI_INT MASK oL BREE g

Reserved 31:10 0x0

Rlb fin int 9 0x0 K 2] busy g5, 5 11F%F
rsp_crc_int 8 0x0 A WE N CRC H iR W, 5 17EE
cmd_tout int 7 0x0 AR, 5 1EE

cmd fin int 6 0x0 RIESERCR W, ARG S

SDIO0_int 5 0x0 U E] SDIO b, 5 1iE%E

prog err int 4 0x0 SD RémfEs iR, 5 1ESE
crc_sta int 3 0x0 Bl % Ja M &R [B] CRC #5 R HlT, 5 1EE
dat _crc_int 2 0x0 BRI CRC #HR T, 5 17EEF

dat tout int 1 0x0 HARER il 5 1ES

dat_fin_int 0 0x0 R e st i, REAE %

AT A4 TR s ik /5 (R/W) DhRefiik SAiE
SDI_DAT 0x40 RO SDIO fiir & Hi4i = 47 2% 0x0
SDI_DAT L R E Eitipa

sdi_dat 31:0 0x0 SDIO 42 i) &% A 1% B FMS s (R T DMA #84F)
A AT TR e ik B/5 R/W) ThRedtik SAE
SDI INT EN 0x64 RV SDIO H Wy 251 e A7 % 0x0
SDI_INT_EN oL BREE g

Reserved 31:10 0x0

Rlb_fin int en 9 0x0 Busy iR MTAERE, v 1 AR
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rsp _crc_int en 8 0x0 A& . CRC &5 P Wi, A 1 AL
cmd_tout int en 7 0x0 A Aa T RE, N 1 BPE R
cmd fin int en 6 0x0 A RIETER T RS, N 1A
SDIO_int en 5 0x0 SDIO FhirfilifiE, v 1 A5
prog err int en 4 0x0 SD RémAEE R WfRE, v 1 PR
ore sta int en 5 050 HAfE K% Ja VA& IR [B] CRC At R T e, 2 1 B
AR
dat cec int en 2 0x0 BEHA CRC #HR R W RE, N 1 B HRL
dat tout int en 1 0x0 AR R, N L INE R
dat fin int en 0 0x0 HAse i W fERe, O 1A
THAF A AR ok /5 R/W) Dy Rediik SAhfE
dll master val 0xf0 T DLL master 8iEE 0x0
dl1 master val (2 A E Eiiipa
reserved 31:4 0x0
dl1 init_done 8 0x0 DLL master 85 5¢ 8ibr ENL
pm dl1 value 7: 0 0x0 DLL master fiE1E
AR AL TR itk /5 R/W) Dhaefik BhiE
d11 con 0xf4 r/w DLL 2l 25 4 2% 0x0
dll con IV A E ik
reserved 31:30 0x0
resync dll rd 29 0x0 P FSR AR b DLL 58 [R5 A RE AL
KR £ DLL bypass. %478 1, DLL 4% #8444/ %F DLL
d11 bypass rd 28 0x0
SHUE AT HOA .
resync_dll pad 27 0x0 pad K gf DLL 5 [R5 fE ReAr
pad B8 DLL bypass. %7 E 1, DLL #5428 K A %F DLL
dl1 bypass pad 26 0x0
SHUEBEATHOA .
pm_init_start 25 0x0 DLL master ¥JUGHLIFEG L
DLL master P, 0, BlE—MEW; 1, 9EE1
pm dl1 lock mode | 24 0x0
S
pm dl1 start poi DLL master FIEAMIIAL S o ZAEMNZAI T —A M
o 23:16 0x0 R
pm dl11 increment | 15:8 0x0 DLL master #JAGAL )5 HEE
pm d11 adj cnt 7:0 0x0 T R L T S ] T
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AR AR it /5 R/W) | ThReA ShiE
DLL ZER S F 1788 HARR SR, DLL—
param delay 0xf8 r/w 0x0
HAEIR N 100ps, 3L 256 4%
param_delay L SR E ik
reserved 31:16 0x0
PR FSRAE I R e IR 2, FH T U g ) 28 SR B 1 KA
clk rd delay 15:8 0x0
Mo DDR BT, #%fH—MKEE clk_pad delay K.
IFBhAEIR 240, DDR AR, BRE I £h 5 S 25 1 ah
HIFRAL G R ZA 90° o filhn, EEZS5 0y 50MHz
clk pad delay 7:0 0x0
(20ns) , MEE ) clk pad delay {8 ii%Jy 50
(50%100ps) »
AT B R Mokt /5 R/W) DIl i ShiE
sdio emmc sel Oxfc r/w M Ak 0x0
sdio emmc sel (2 A E ETiipy
reserved 31:4 0x0
SDT0 L5 EMMC A 28R 0k % . 0 7R SDIO 2Rzt 1
bus_sel 1 0x0 F7n EMMC S, D14 28 EMMC B, EMMC B %2
e R 2R =
FEiiESE. 0, Fox SDR BRI,
data mode 0 0x0

1, 7R DDR il X

25.3 HHmIETETE

25.3.1 SD Memory & #14w A2 i B

SD Memory - ELARIEH T4, AAUESGHIIL. VLA 2 R R i 45
SKILE B . 408 LR R Rl
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== Card rotums regponss

\arZ 00 or laiee S0 Memory Card{wikage numa:hf\l
or Verl.X 5D Memory Ca

:rnutSDMsfmr_fCard _,}

-
cands with non compatite
voltsge range{card goes 1o
‘ina sizte] or limeout

{ra msponss o Busy) oocurs / Carel rarturr

Card rbans

= ey
{ Mot S0 Memory Ddr\;‘\

Ver2 00 or lter
5D Memory Card

Mon compatible voliage mnge
or chack pasern is not comeo

= Compatibie vohsge mnge
and chack pettern is oomect

/ If host supponts high capedty, HCS is set i1

iaamds with non compathia voltsge mngs
/ artime  outfno responss or busy) oocurs

@

K 25- 1 SD Memory -RHIUGALIRAE S = K

WIGEASE 2 JE Bl AT PAIE R TAE T .
[ ERaR e ANy (L
1. Bl sdi con, ¥ A% H 4

2. BCE sdi_pre, WE—NIRE, WRNFAMWL, 7TLLBCE S m i gk

B

3. BCE sdi_int en, fHREMA . Fds 58 s AN H KT,

4. ¥z _EERIH A AR G A i B
RIEMA B AR T

> MERERGS, BCHE cnd arg FAFA

> [E cmd con ZiA7HE, Kik@wmd

> B sdi_int_msk G, AR S ER T
R FEE, 1% sdi_rsp FAran

WIS HRAR AT

J, A R

CMDO — CMD8 — ACMD41 (EJ CMD55 — CMD41) — CMD2 — CMD3

— CMD7 — ACMD6 (HFFCE &7 H 4bit Hdl Ltk

5. BEATHRERE AT B E Bsize 1788, Dtimer ZFA7a%

6. BE ML AERCE DMA, BCHE dat con ZFAF4EIFALE DMA (JE: SDIO 5| A Jk

HEn . 0x800 4 DMA 5%, Zhkin I 0x400 5 DMA B
FEH2)
198
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7. % sdi_int_msk AFfFEAY, RNETERER, 2 EAEHR.
8. AR T — Bt i, ANFR B Rk ka4

25. 3.2 SDIO REAFAE UL

SDIO & HIFILEALFFEAT SD memory KA, HATELHRE T

I BCHE sdi_con, {fifEH R4,

BCE sdi pre, WE—NMRE, WA FARE, 7TELEE XA
B A SRR EE BN T

FLE sdi_int_en, fHREATS . HodE 56 L A A T o

5. VIR T :

KIEMA TN E A e R

> RIERIEMGS, BE cnd arg 748

> HCHE cmd con FATRY, KiEM2

> 1% sdi_int msk ZFA7gy, A2 GIERTENR, & 5A IR

> WUERFEE, 1% sdi_rsp HAian

VI TAR AR (X CCCR A1)

6. CMD52 (&Zf7)  CMD5 (Z64F FHLSEM)  CMD3 (REX RCA)  CMD7 CEFEAHIL RCA (1
) CMD52 (FLEZGH 4bit H¥mfLH)  OMD52 (LB RS EIRMBL/N) D52
CFIFF 10 il fdi ) PEATEIRERAE < BT R 2L E Bsize 2P 4735, Dtimer T f7#%

7. BUEMERELUERCE DMA, L dat con ZFA7ASHFHCHE DMA (3. iifERsLic &
DMA, E#RAERSERCE dat con)

8. KIRTLEHIE Mty A my, R T LA A AOE T b4, T ERLE auto_stop A
sdio_en. BEHHEN 75 BAE 15 S HF 0 Function, Ko E AR FBR I4RET 27 f7e%, FR %
ZYURE (CMD53) s LS (CMD52) A TS .

9. k& sdi_int msk FFAEAE, R EERCH, 2HAHIR.

10, ARV 58 1 — OB AR S, AN AT kA b a4

UL G SRAS I 2 10 rfvib, S22 2 B B b, (E R AN 1k 2 AT AR A

12. X Ty, BHlasaEa @M Bl DAT2 Hifik, %0 SDIO RiF LA EH . B
PR SR BT IELE AR BRI R o, i 8T B e T — SRR A S, R RS
T, XA AT — S

13, X THEEMKEERAE . A A IR IR B, anuidRiE 1 Bl 2 dirmtk
A, SRIGHRAE 2 WHRAE 3 T . H R WIS T AR A (WA T E AR &
fr, AETAAIPE, MBS, BEAT ANERERE . R I 7R A P AR LA IR H AR

Ll
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25.3.3 DDR B E

25.

TEFF 5 DDR AR sCAT, 75225 WIda1l sdio Wk, [RIFSEE sdio ¥ & A DDR #i;
SRIGHIAEAG DLL, BB IR, B a4 508 0 DDR B, JAEa .

1. DLL % #&:pm d11 lock mode B 1 85& AN #:pm d11 start point BH 0x10
CGZEMNIZKAKT O /NTFEEAW 5 pm dll adj ent BN 0xff; pm dll increment,
pm dl1 bypass, pm dll resync #\E N 1; &5 pm init start & 1 JF4f DLL #4614k,
2. DLL i : DLL W B 5e )5, Ml d11_init done ZF/78%, %MH A 1 IR DLL 58 L

E

3. BCEZEIRME: K DLL B pm_dl1_value BR L 2 J5 IME S A clk pad delay;
clk_rd_delay MiZtt pm d11_value/2 K, BAMAEMAELL ARG (PCB EZK,
TAEREESS) TisE, B EARE BB I clk rd_delay ZEAT A%

4. data mode # 1, JFJH DDR £

4 ¥ SDIO BB

ANIBN 221 A (R SCRFIK SDT0 R AL, HE SRR SDT0 RARAKAE, ARIES

ARAZ A 25 A7 o

® Mem : Kingston  SD-C02G SDC/2GB
® [0 F (wifi) : maxwell sd8686
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26 GMAC Z#la8 (D3:F0, D3:F1)

Wi Fr 823 T A GMAC F23#1) 2%, EJ GMACO 11 GMAC1, 33t RGMIT 3 13&E4E4M & PHY, 435
N Device 3 IThEE 0 FITHEE 1.

26.1 GMACHZE & 738 (D3:F0, D3:F1)
2 26- 1GMAC ¥ 2 AN B HF 17 2%

bk WA | IR Eiiipy BRIME PALESE

00h-01h | VID Vendor ID 0014h RO

02h-03h | DID Device ID TA13h RO

04h—05h | PCICMD PCI Command 0000h R/W, RO

08h RID Revision ID 00h RO

09h PI Programming Interface 00h RO

0Ah SCC Sub Class Code 00h RO

0Bh BCC Base Class Code 02h RO

0Ch CLS Cache Line Size 10h RO

0Eh HEADTYP | Header Type 00h RO
Control Block Base Address

10h-17h | CNL_BAR 0000000000000004h | R/W, RO
Register

2Ch—2Dh SVID Subsystem Vendor ID 0000h RO

2Eh—2Fh SID Subsystem Identification 0000h RO

3Ch INT LN Interrupt Line FFh R/W

3Dh INT PN Interrupt Pin 00h RO

e RAORA R I (] R IR B
N A5 PCT o B SRR A AN 7 ) 25 47 & A L fifid

PCICMD-PCI #74 &1£ %% (GMAC-D3:F0, D3:F1)

Hohtfw#%: 04-05h J&: R/W, RO
BRINE: 0000h Jooh: 16 47

fir . W N

i 2R i ik

;5: Reserved RO £REH

A Rz i A RE XS GMAC 4% 1) 27 A7 28 17 1) o
Memory Space R/W 0: ZEibviin);

Enable 1: fHEEXT GMAC = ZF A4 MU A . AL E Y | 2/, A%
Jii & PCNL_BAR 29f78%.
0 Reserved RO {Reg

26.2 GMAC Bf4-4miE+ars

DMA #1855 1L
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—_

BAFEE (reset) GMAC

54 U E 5E i (A0 DMA reg0[0])

3. X DMA regO LA T IHEAT 2 2

>  MIX-BURST Al AAL (DMA reg0[26]. [25])

» Fixed-burst 8{# undefined-burst (DMA reg0[16])

Do

» Burst—length /1 Burst—mode
> Descriptor Length (A MK A4 20
> Tx Fl Rx fh# i
4. %I Bus Mode Reg #AT#4ufE. WIHiEHE T Fixed-burst, WIFFEIEZZAFENEE KK

burst length

. rABIERIE . HeSHARTTRE, R LA B T A A nl i B AU AT i e, RN
WA RF ¥ OWN 171524 1 (DMA #145)

6. TERRPEIE A DMA AT 2 A, WA ZIRIIE B2/ R 3% / B SR #F B% h lg = AN R 4

7. BRIE. FRURIRTTRER B B IS N DVA reg3. 4

8. %I DMA reg6(DMA mode operation) H1f{J UL R AT HE B

et/ Ri% ) Store and FoR/Ward

LW/ Ik 1) BB 7 (Threshold Control)

i 4z ] (hardware flow control enable)

FER MR AR 5 B IR BR TIE i (foR/Warding enable)
> OSF

9. [A DMA regb(Status reg) 5 1, iHERITA HWER

10. [ DMA reg7(interrupt enable reg) B 1, J&iH A

11, [7 DMA reg6[1]. [13]+5 1, Jg HIAEMIE1L DMA

MAC #J4E 4k

1. IEHACEEE PHY & hr

2. XF GMAC reg4 (GMIT Address Register) HHTIEMAACE , (FILEENS 1EH Ua] PHY FHOG 3
e

3. BZHUGMAC reg5(GMIT Data Register) ZRHCH4HT PHY FEEHS (1ink) « J#E (speed) . 15

XL FHEE

fic & MAC Mtk

WRJFH T hash filtering, W FFZX) hash filtering HATHLE

T GMAC regl (Mac Frame filter) DA FI#HTHLE, SR TWiEE

e EE]

VR4 (promiscuous mode)

YV V V VY

vV vV & o
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© ® VvV v Vv NV VvV

—
o

W75 ek 52 3514 € (hash or perfect filter)

RN 2 SUR A

57 GMAC reg6 (Flow control register) DA NIGHATHLE

B 1 I TR M H At 32 4 o)

PO A & A% i oL

M/ Ja R 718 H

X ARG 27 47 2% (Mac regl5) BEATIC B

HT 2 a8 R & H{E B (1ink, speed, mode) %7 GMAC reg0 HEAT IEAf I TE B

. WHE GMAC reg0[2]. [31KJHH GMAC W k%, HRUlsidh

RIZMBWHK— B2

L.

Rl B R A B TS, SR R R T R R R T AL, R R
s

SERON R T BRI UG, B HR R S ALIE 0 JERE I OWN A7, [ HAkER Rk /2
WK H

0 R 24 B R 3% BRSO IR A5 S8 T DMA (OWN=0) , U] DMA A5 £k N HERIRA . 4 3L
I 75 B R X BRI, ) DMA Tx/Rx POLL 77485 1 HHTEAL DA BBk, TR
) BEMSCR R 5 7E 75 IR I R 1225 72 J& T~ DMA (OWN=1)

AL IR FF S0 B buf fer Mk i SE 5 B AT LLEE &5 DMA regl8. 19, 20.
21 315
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27 OTG Z#illas (D5:F0)

27.1 MR

2K1500 f#) OTG %52 USB2 PHY f#) PORTO, SZHp4RIEMNT

SCHF HNP 5 SRP #i%

P DMA,  JC 5 i AL B8 7 52 B AT E OTG 541 AZ it 2 A1 88 B H i »

£ device B3R, Jymnd & (480Mbps) ;

£ host #UT, SCRfEE I (480Mbps) ;

£ device BEIUR, S2HF 6 MXUAI endpoint, A {UH BAAM endpoint0 SCHFEHIf%L
i

£ device # T, R FEINE 4 A IN J5 18 AL i

fF host B3R, SZ#F 12 4 channel, H#M4AIEL & &4 channel K77 5

£ host AN, 3CKF periodic OUT f&%i:

27.2 Vjlashhk
OTG 48 14 15 25 17 B4 O Y FEHL AL A B T

HisikAvr T4 B &V
[63:18] BAR BASE Device 5. FUNC 0 AyFEHbHE 2977 28 4H
[17:00] REG DA B B A7

204



Fein il

LOONGSON TECHNOLOGY s 2K1500 &b 7 22 FH - F M

28 USB #Zfillas (D4:F0)

28.1 EAEHER

2K1500 ff] USB 3 VPG R

USB 2.0 i

HEZEUSB 1. 1 il

FHEZE XHCT 1.1 B

R4 /N USB2. 0 3 11, AN CI#F A4 LS. FS 8L HS %%
USB 2.0 Jy XHCT il #%, *fR USB2 PHY ] PORT1/2/3/4

28.2 XHCT #5428

28.2.1 XHCI L& & A72s (D4:FO)
2 28- 1USB-XHCI 1| #% HO e & 27 17 s

Mohtfmts | fRIAK Eitipy BME PiLES
00h-01h | VID Vendor ID 0014h RO
02h-03h | DID Device ID 7A34h RO
04h-05h | PCICMD PCI Command 0000h R/W, RO
08h RID Revision ID 00h RO

09h PI Programming Interface 30h RO

0Ah ScC Sub Class Code 03h RO

0Bh BCC Base Class Code 0Ch RO

0Ch CLS Cache Line Size 10h RO

OEh HEADTYP | Header Type 00h RO
10h-17h CNL BAR | Control Block Base Address Register 0000000000000004h | R/W, RO
2Ch—2Dh SVID Subsystem Vendor ID 0000h RO
2Eh—2Fh SID Subsystem Identification 0000h RO

3Ch INT LN Interrupt Line FFh R/W
3Dh INT PN Interrupt Pin 00h RO

e R RS R (8] R IR B
N A5 PCT Ft B SRR A AN 7 ) 23 47 & A ik

PCICMD-PCI #54&%#7%% (USB XHCI-D4:F0)

Mk wA%: 04-05h JEME: R/W, RO
E('U\{E 0000h j(/J\: 16 ’TfL
(VACT 4R i 1] £
15:2 Reserved RO LR
) Memory Space R ﬁ&m*?ﬂ%éﬁ%ﬁmeaﬁﬂ%ﬁ%%wﬁo
Enable 0: ZE 1150,
205
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LOONGSON TECHNOLOGY ﬁ;ﬂ: 2K1 500 &bﬁgﬁ)ﬁﬁ )ﬁl qﬁﬂﬁ
L: fEREXT USB XHCT ¥ H| B A8 HIV5 0. R ZAACE N 1 Z /1,
DASEIC E PONL_BAR 2917 7%

0 Reserved RO 1R

28.2.2 XHCI FEAIRIEFIFR

A BB PSR B 77 S A, 7T BAZE XHCT Revl. 1 Bl dk, FaRlih T

FHRIEANLE PR A FE 5

Loongson Technology Corporation Limitec

bk iRz TRTHR BRIMEL Eiia
Refer to xhci
to 2
0 to CAPLENGTH Capability Registers | P 0 2% specification
Bytes .
Sectionb. 3
Refer to xhci
CAPLENGTH to CAPLENGTH+BFFh Operational Registers | Up to 3K Bytes | specification
Sectionb. 4
Pointed to by the Capability , , Up to 32800 | refer to xhei
. RUN-time Registers specification
Registers Bytes
Sectionb. 5
. . Refer to xhci
P01?ted to by the Capability Doorbell Array Up to 1K Bytes | specification
Registers .
Sectionb. 6
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29 SATA ##iilas (D8:F0)

SATA FIREEALFE:

® FFSATA 1481.5Gbps. SATA24%3GbpsFISATA3FL6Gbps I i
® AP ATATA 3. 3MJEAIAHCT 1. 3. 1#3E

29.1 SATA Bt & % 77#% (D8:F0)

R 29- 1SATA = Ae BB 2179

Huhik A% fEIAR ik BRIME il 2R
00h-01h VID Vendor ID 0014h RO
02h-03h DID Device ID 7A18h RO
04h-05h PCICMD PCI Command 0000h R/W, RO
08h RID Revision ID 00h RO

09h PI Programming Interface 0lh RO

0Ah ScC Sub Class Code 06h RO

0Bh BCC Base Class Code 01h RO

0Ch CLS Cache Line Size 10h RO

0Eh HEADTYP Header Type 00h RO
24h-27h ABAR AHCT Base Address 00000000h R/W, RO
2Ch—2Dh SVID Subsystem Vendor ID 0000h RO
2Eh—2Fh SID Subsystem Identification 0000h RO

3Ch INT LN Interrupt Line FFh R/W
3Dh INT PN Interrupt Pin 00h RO

e RAORA I (] R IR B
N A5 PCT o B SRR A AN 7 ) 23 47 & A ik

PCICMD-PCI 74 &F 7% (SATA-D8:F0)

il AwF%: 04-05h J&ME: R/W, RO
E('U\{E 0000h j(/J\: 16 ’TfL

frigk | AR i Eitipa

15:2 Reserved RO fReg

AN FH R4 I 75 S REXT SATA $2 1) 25 4728 1K1 1 ) o
Memory Space RV 0: ZE1Ev5m];

Enable 1: fREXT SATA ¥EH B ALV o ERZMECE N 1 Z /7, 2%
i & PCONL_BAR 29178%.
0 Reserved RO 1R

29.2 SATA $=Hi| 2N H F A BHIR

SATA &AL H SATA B BARO 4558, 2474 B 5E UM bR 1 2 584 — 3

207
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s ik A HiR
0x000 32 CAP HBA 5125 A7 3%
0x004 32 GHC A J7) HBA 1) %7 4725
0x008 32 IS IR A A
0x00c 32 PI Uiy [ 27 AE 2y
0x010 32 VS AHCT FRAS B A7-4%
0x014 32 0CC_CTL A 58 LA FR I A A 2%
0x018 32 CCC_PORTS A SE A I I 75 A 4
0x024 32 CAP2 HBA FRPEY ™ 2 FE A
0x0A0 32 BISTAFR BIST i FIS
0x0A4 32 BISTCR BIST %l a7 f7- 2%
0x0A8 32 BISTCTR BIST FIS {1455 17 4%
0x0AC 32 BISTSR BIST AR F 748
0x0B0 32 BISTDECR BIST W4T 27 17 2%
0x0BC 32 00BR 00B Z574%
0x0E0 32 TIMERIMS Ims TP 7785
0x0F8 32 GPARAMIR B RSHEHFRE 1
0x0EC 32 GPARAM2R RS 2
0x0F0 32 PPARAMR Uit VS A5 A7 3%
0x0F4 32 TESTR MR 7 A2
0x0F8 32 VERIONR AR 25 7 4%
0x0FC 32 IDR ID 27478
0x100 32 PO_CLB fir & BRI H AR 32 fi7
0x104 32 PO_CLBU AT A FI R I OE R 32 41
0x108 32 P0O_FB FIS FEHbEAR 32 £
0x10c 32 PO_FBU FIS Hehhtik sy 32 AL
0x110 32 PO_IS IR 2 7 2
0x114 32 PO_IE rH AT e 2 A7 A
0x118 32 PO_CMD AT A A
0x120 32 PO_TFD AR5 SCIF B0 2 A7 4
0x124 32 PO_SIG B2 G AR
0x128 32 PO_SSTS SATA RS FF A7 4%
0x12C 32 PO_SCTL SATA 5| 37 f£ 8%
0x130 32 PO_SERR SATA HE 1R 2517 2%
0x134 32 PO_SACT SATA % P77 2%
0x138 32 PO_CI AT RIKEAE A
0x13C 32 PO_SNTF SATA iy 4> 18 1 23 1748
0x170 32 PO_DMACR DMA 4% il 27 17 2%
0x178 32 PO_PHYCR PHY 4% il 27 17 2%
0x17C 32 PO_PHYSR PHY IR A7 A7 4%
0x180 32 P1_CLB A B REEHIT 32 47
0x184 32 P1_CLBU A& B F S b 32 47
208
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0x188 32 P1_FB FIS FEHbbEAR 32 A
0x18¢c 32 P1_FBU FIS Hehhtik sy 32 A
0x190 32 P1_IS T IWIR S 2 7 A
0x194 32 P1_IE HH T e AF AE A
0x108 32 P1_CMD AT AR
0x1a0 32 P1_TFD AR5 SCIF B0 2 A7 4
0xlad 32 P1_SIG B G AR
0x1a8 32 P1_SSTS SATA RS FF A7 4%
0x1aC 32 P1_SCIL SATA 5| 37 f£ 2%
0x1b0 32 P1_SERR SATA H1R P57 2%
0x1b4 32 P1_SACT SATA % P77 2%
0x1b8 32 Pl CI A RILETAF A
0x1bC 32 P1_SNTF SATA i 2 I8 1 37 fF 7t
0x1£0 32 P1_DMACR DMA 4% il 27 17 2%
0x1f8 32 P1_PHYCR PHY 4% il 27 17 2%
0x1£C 32 P1s_PHYSR PHY RS A7 A7 4%

29.3 SATA PHY #JiE4L1iAE

SATA PHY #1454k,

LGSR R AR R 25MHz )80, TIPS 2547 2% sata phy pl osc force ext W E AN 1

2. F4H SATA PHY FIEAI{E5 sata phy cfg reset n
3. %F SATA PHY FJ N & & 47 ae EAT L B
4. J4H SATA PHY FE {55 sata phy cfg soft phy rstn

5. Z54% sata phy ready ZZ N 0xf

6. HUEY SATA Pt 85 B A (BRIAEOL T SATA i 8% b T EALIRE)

209
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30 PCIe $=#i28 (Dev 9/A/B/C/F/10)

g% 2K1500 45 P4 PCTe ib: FO. GOo FO BEBEE AT LA N —> X4/X2/X1 f] PCTe ¥
AT A 4 AMBISZK XTI PCTe 3 115 GO BB EERT LAYE A —4> X4/X2/X1 (¥ PCTe 3 11t
ATLMES 2 AL X1 PCTe % 11, /B2 X1 ¥ 1A, 4 LANEO 1 LANE1 A H, LANE2 1 LANE3
ANaTH

FO B 0~3 5, 354 4N PCle 5. 0 S LA LLLA X4/X2/X1 (5 X LAE, 1~3
5oty AN BB BA X1 1977 30T AR o 4X 1 BEURT , FO T PCLe ity 1 fe iy LAE# #E gen2(5Gbps Do
FO H g LAEFE RC 55X,

GO EHLf 2 0 A1 1 5 PCTe 3. 0 53t LA LALL X4/X2/X1 5 TAE, 1 53 X AE
PLXT 97 R IAE. 2X1 B, GO (4T PCTe i I i i LA RN gen2 (5Gbps) o GO
(#1053 H S0 VR LAEAE RC B EP #55.

FO 5 GO ¥ 0 53y 1A P9 B 1) DMA #2411 2%, 7T DAYE I 28 5 PCTe S 2R [R]2EAT Hdfs i
=

30.1 PCI Bi B & fids

NI PCle o ML B L SREE, AR K Device 1D AIREA[E], HAh B ERAH
i
#* 30- 1 PCle il BCE 179

bk w# TR R Hik BME PlEESE
00h-01h VID Vendor 1D 0014h RO
02h-03h DID Device 1D W75 AR RO
04h-05h PCICMD PCI Command 0000h R/W, RO
06h-07h PCISTS PCI Status 0010h RO
08h RID Revision ID 01h RO
09%h PI Programming Interface 00h RO
0Ah SCC Sub Class Code 04h RO
0Bh BCC Base Class Code 06h RO
0Ch CLS Cache Line Size 00h RO
0Dh PLT Primary Latency Timer 00h RO
0Eh HEADTYP Header Type 01h RO
10h-17h | CNL BAR Control Block Base Address 0000000000000004h | R/W, RO
Register
18h PBNUM Primary Bus Number 00h R/W
19h SBNUM Secondary Bus Number 00h R/W
1Ah SuBNUM Subordinate Bus Number 00h R/W
1Bh SLT Secondary Latency Timer 00h RO
1Ch TOBASE 1/0 Base 0lh R/W
1Dh TOLMT 1/0 Limit 01h R/W
1Eh—1Fh SSTS Secondary Status 0000h RO
20h—21h MBASE Memory Base 0000h R/W
22h-23h MLMT Memory Limit 0000h R/W
25h-24h PMBASE Prefetchable Memory Base 0000h R/W
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27h—26h PMLMT Prefetchable Memory Limit 0000h R/W
28h-2Bh PMBU32 Prefetchable Memory Base Upper | 0000000, R/W

32 Bits
2Ch-2Fh | PMLU32 Prefetchable Memory Limit Ubber | 0500000n R/
32 Bits
30h—31h 10BU 1/0 Base Upper 16 Bits 0000h R/W
32h-33h TOLMTU 1/0 Limit Upper 16 Bits 0000h R/W
34h CAPP Capabilities Pointer 40h RO
3Ch INT LN Interrupt Line FFh R/W
3Dh INT PN Interrupt Pin 01h RO
3Eh—3Fh BCTRL Bridge Control Register 0000h R/W

T ZRAPORI U IE 2 (] R s IR B
N A5 PCT Ft B SRR A AN 7 ) 23 47 & A g

DID-H &R iR &4 (PCle)

ik A : 02-03h JEM: RO

BME: WHER KAN: 16 41

S | & | vim | HER

15:0 | DID RO PCle W &ATIRZFERE . &N PCTe 3 %) 2/ DID W& 30- 2.

* 30- 2 PCTe ¥ I DID 38

PCI &5 g B AR IR T 0
D9:FO PCle_FO ¥ 1 0 TA49h
D10:FO PCle_FO ¥ 1 TA39h
D11:FO PCTe_FO ¥ 1 2 TA39h
D12:F0 PCTe_FO ¥ 1 3 TA39h
D15:F0 PCle_GO ¥ 1 0 (RC) TA79h
D15:F0 PCTe GO 311 0 (EP) TAF9h
D16:F0 PCTe_GO ¥ 1 TA39h

30.2 kb= E)R] o

O F R PCLe 4% il 38 N AT bRifEfK PCle LB Sk, Rtk PCTe f il 2% 1) P 31 25 A7 o LA S L
I U VAR Al T A e G B Sk AR SRR B TC B Sk P Bk A DR (K B AR AR AE PCT A%
T o

B> PCIe 3 I AE N SOC H s e, & om H#E S — A PCle BEE Sk 2 FO. GO
H PCTe TTARAE X4 A, HoAth X1 f3m DA L, R 24 PCTe TARAE X1 A2 A4
AT LAYy e) HoAdy X1 3 1

X F 4G —A PCle i (1, H bbbz (8] LLo A LR L5

Wie B S M bk 2 (|) : %30 43 2 (B B PCTe (TG B 3k, J@ i e Bl SRR Vi), oK 8KB.
HrP % 4KB @ L B S SR 10 fune B8 0 kT, H U5 R ARAERC B Sk, 4KB @R AL
BRI fune A 1RV, T SUSPRERCE kb i — 28 R di /738 . M3 Hil 3815 EP
3 I, >k B 4 PCLe A 2R I BT ¥ 455 2 O ¥ TYPEO 15 7] 4 FH -T-1% EP % 11 (1) PCLe header .
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TC B V7 ir) Mk 23 18] %350 2 Hiu ik 23 18] FH T 380 e B SR U5 7] PCTe 450128 I R I & 10
BLEE . M NIRRT Bus 5, H PCle 5|38 P& K1k TYPEO ZRALE & TYPEL KAYfH
FCE Vi) sl 24 EP R I, >k H4ME PCTe B2k 1 A B4 5 3E 0 1) TYPEO 7 [ B
FH T30 3 58 PR P L D 8% 7 i o6y P T PR 4% D BB 4% 1 (¥ PCT headers T Sk H 4N PCle
SV TYPEL 7 I DU 4 FL e e ok oA 38 B SR U7 0588 v e/ J9 RC 1) PCTe S 11 .

DA AN bk 7 18] bk e P bk 2= (R R bk . BUS 5. S ThEE S LU F A7 4%
% HbETH AR, Ui el DL B

PCle 4%l #5 P #7547 2 23 ) %30 20 Huhik == 18] FH T 1) PCTe Fifil 48 00 0 0 2 A7 8 01X
L5 A7 38 H T # i PCLe %I 38 AT AAREME, 5 PCle B Sk 2% [A)J& T F ANkl 2 A] o 2%
k=5 18] A MEM 287, 64 frsthib=sa], K/ 4KB, JEHihESET 64 fi7 BARO MME, Z{HAEWIUE
RS R PCT 4 20 T

MEM Huhib 22 16] . 32358 2 bk 25 (B2 7 PCle #4528 T 845 1 BT 4G MEM Mok s 8], %
T 32 firthht 28], H PCIe BL & kM memory base Fl memory limit $R5E; XF 64 frithht4s
[d], H PCIe BCLE kX prefetchable memory base (ZH%& upper 32bits) Fl prefetchable
memory limit (ZH-& upper 32bits) RiE. 1ZEHMEZ[E]H PCle Bt & S command &5 £f 2%
bitl ARAERERE . 445 H 3 1E N BP IR, K EH AN PCle SR MIFTA MEM U i ¥ ik
A PN R LI P 4% BV R0 Fr A ) B

10 Huhik- 73 18]« %56 73 Mok 2 A 2 1 PCTe #4848 NI & AT 10 Huhik =5 [\ . H1 PCTe
Fe & LY io base (4 upper 16bits) Flio limit (ZH-4& upper 16bits) HE. iZEH
k2SR B PCTe Mt B Sk command 27 778 bit0 AoRAEREFE M. APl g 1E A BP fH R, ok
H AN PCTe BB 10 Ty il 44 38 550 Fr A 98 BS) TEL 3 X 28 L7 [ o i P 8 ) 3 9o

XoF T MEM Hbhk 2 () AT TO bk 2 ()R iid,  WiRAE X1 TAEREECR, 34N X1 3 1Rl
HER A, B E command AR bit0 Al bitl Jy 0 BIATAEFHIL MEM A1 10 Huhk75[A]

30.3 WEEFEREX

R IR PCLe Y D #VE B O D386 274748« W0 B SCRrad, RN 148 1) 35 47
e Rk FC B 2k 1 BARO HR5E .

PCTe ¥ M 4| & 7728 0

s Hidl: 0x0
ERIMME: 0xc8FF0044

Bits SNifE JBE A i
0 0 R/W Rx lane flip en PCle 424k ) #%
1 0 R/W Tx_lane flip_en PCle Rik%k %5
2 1 R/W Sys_aux_pwr_det A B HEIE (Vaux)
3 (1) Egg R/W App ltssm enable PCle ¥ 158 ¢ 4 7 e
11:4 0x4 R/W Reserved BAENENO
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12 0 R/W App_req enter L1 B3R PCle BEMEN L1
13 0 R/W App_ready_enter 123 CLA W& ik PCTe HEBg3E 123
14 0 R/W App req exit Ll H3R PCle uf IBH L1
15 0 R/W Soft reset en AT RE
23:16 Oxff R/W Reserved fRE

P ¥ Ry
o1 0 R ot en PCIe:EﬁD)ua (PCTe BINFFSLE) HihbFe
At fE.

PCle 18k [ 248 i Ab 38 07 20

0: FEEIEIRAI4 1, Apads ek adm 4
25 0 R/W bus_error en 1. F=AE RSB A1

M PCTe #2445 52 B LR A FIWIaa 1L s
A m MBSO 1

PAY 08 28 15 5 M 4 o)

0: PCle #8870 A 2R RS HITE 3R
26 0 R/W read pass write en o, SR A fe Rk S i SR

1: PCTe M A5 7E A B2k AR K
L, SRR UV SR

27 1 RO Reserved AL B R I A3 AT S
31:28 0x0 RO Reserved R
PCle ¥ O ¥ & 728 1

TR A RNAL N 1 P — AN B Ak, 480 PCle 82 AT M N MEE. BE
AT AR, —IANAEER 1 LB 1.
e HdE: 0x4

BRIME: 0x0
Bits | Bffd | B b Eiiipa
0 0 R/W1P App unlock msg 1E PCle ¥t I bR IEMRBUHE B
1 0 R/WIP ﬁg?pm}mum 7E PCTe %11 1% 3% PM_Turn Off 35 5.
2 0 R/WIP App init rst 1E PCle ¥ I B RIZEHE AR
3 0 R/W1P Soft reset K PCTe S 3T B AL
4 0 RAVIP | Apps pm xmt pme # PCTe i (I D1 8 D2 80 D3 IR kAL, JfRI%
B PM_PME 78 &
31:5 | 0x0 RO Reserved i
PCIe % FRAFTESE 0
fmAzHhhl: 0x8
PRIME: 0x20f
Bits 27 Eiiipa
RABRFRETER
00b: Reserved
1:0 Cfg pwr_ind 01b: On
10b: Blink
11b: Off

Attention FZALIRETER
00b: Reserved

3:2 Cfg atten ind 01b: On

10b: Blink

11b: Off

ARG BRI SRS
4 Cfg pwr ctrl 0: Power On

1: Power Off
5 Pm_xtlh block tlp AR IR i R TE R
6 Cfg bus master en PCT F B & fHHE
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1: enabled
0: disabled
PR LR 5 I £
7 Cfg mem space en 1: enabled
0: disabled
10:8 Cfg max rd req size PN NN
13:11 Cfg max_payload size B R B 713
14 Cfg rch RCB £
15 Rdlh link up 1: Link is up
0: Link is down
18:16 Pm curnt state T RS
23:19 Cfg aer int msg num REE RS TR 31:21 fif
28:24 Cfg pcie cap int msg num | PCle HEJ1&FAF%s 13:9 L
99 rfe updated AT A 1 RIR rfc_data0 ﬁ%%ﬁﬂ‘]?fﬁi‘?é‘ﬁﬁ@ﬂ‘] V\]g
- rfc update0. rfc data0 #FHEWEL R a4 MK R
30 rfe updatel WAL A 1 2R rfc_datal ﬁ%?ﬁﬂ"]?ﬁﬁ%ﬁﬁ@ﬂ@?ﬂﬁo
- rfc_updatel. rfc_datal #F/EERIE 2 MR IL
31 Reserved 1R 5
PCle ¥ RS HFZE 1

k. Oxc
BRME: 0x01000000

Bits L ik
5:0 Xmlh ltssm state LTSSM ARSHLI LAk
YRR TR
6 Xmlh link up 1: Up
0: Down
7 Rtlh rfc upd Fymat g B AR
8 Cfg eml control
16:9 Cfg_pbus_num BT B &s
21:17 Cfg pbus dev_num ==
MR BIRAS TR R
000b: DO
001b: D1
24:22 Pm dstate 010b: D2
011b: D3
100b: Uninitialized
Other values: Not applicable
25 Pm status FLYR B ER ST
26 Pm_pme_en PME f§ fETE 7~
27 Aux_pm_en B B R AT e FR R
28 Cfg link auto bw int BB B A SRS A S TR R
29 Cfg bw mgt_int B ERS F AR R R
31:30 Reserved fRE
FPEXEE ID 78
g Hk: 0x10
Bits s @it | fiik
16:0 radn nsg req id RO P17 {gt}fn,mSg,index T8 WO 7 SO B PTG A
- J € SUH B 1D
Uy 18] FR 4R USR5 SCTE B M4 S
. X1, X4 #i4 R A oh
17:16 radm msg index RW X8 152 4o VR Oh 1h
X16 I A VFEH 0h ~ 3h
31:18 Reserved RO fReg
214
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AT 0
sl 0x14
Bits BT B | #id
) 0TI — WK E — N5 B TA) FLUAC 3 2 AN i A i 28 — A
31:0 rfc datal RO TP N
PCIe ¥ H H BOIRZA &7 7745
fifs k. 0x18
Bits | &% ik
0 aer o err int 4 RC pAAE S 3SR T B 3T H. Root Error Command 254728 HH X5 B ]
. RIS Ae g T TP BAL . BEAANAE RC TARME R N A &
4 RC AR B B R T BT H O MST /8 fi£ H. Root Error Command
1 aer rc_err msi AT T B R A R I RE W AT PR B AL, BEALNAE RC LA
T
Ebﬁ?&%*ﬁiﬂﬂﬂ%éﬁ%ﬁu % Root Control %ﬁ%ﬁﬂ/‘]ﬁ&‘ﬁﬁﬁmﬁ
2 Sys_err rc FTHF91 H PCle jagk Eanf 4774 R, SR, JE
MRS, B RC P2 AE ISR BT
WeE) PME HR W, 24 B AR R, s B A
3 it 1. Command ZFfE8sd INTx AALZE L,
pme_tn 2. Root Control ZF7E#%rH PVE i i s A 4T IF
3. UXEI PME 82 (Root Status ZFf7a%H PME RS E AL
WeE) PME HR W, 24 B AR R, e B A
4 . 1. Command ZFfE8% INTx #%2% 15, MST #i{¥ g,
premst 2. Root Control ZF7E4%rH PVE i i A A 4T IF
3. I% PME 4.8 (Root Status Z¥77#sH PME RSN MR EAL)
5 vendor msg0 P ERH 0 B B R
6 rc_core wake PINGER k=g
7 INTA INTA
8 INTB INTB 1l
9 INTC INTC I
10 INTD INTD H Wy
1| redncorrectable |y pore s/ IS AN
12 radm nonfatal err I PCTe i DU AR S am sl iR TH S
13 radm_fatal err I PCTe uii YA 3 B Al iz v 2
14 pm_pme e % PM_PME ¥ &
15 pm_to ack e F PM_TO Ack ¥4 &
B IR H Y s R A= R A
6 o e 1. PCI WL G B AR T 7725 PME fE BB FT T
PP 2. Slot Status 24788t HIAERE | ALHT O 48 1 F EL 7 A3 s
BEREFT I -
R G ARE, BERL
1. Command 2FfFE#s™ INTx A 2E L,
17 hp_int 2. Slot Control & 745 1 #uiidh - W REA AT IT
3. Slot Status TAZAFHIER 1 Ay 1, B SA 1938 R0 fe 4
FHFF.
RGN RN, AL E A
1. MSI {EREHEHT IS
18 hp_msi 2. Slot Control ZFAZ#sH HuIdih Fh Wil GE B $T T
3. Slot Status ZAFas FH TR LAZA 0% 1, BN 1938 i
BEREHT I -
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19 link auto bw int M BE I B VR SR AS B AT A B SR ELRE R 1 B VR B R A
- AERT B AN AE RC #E0 FAEH
90 by mgt_ int R I T RS AT AT AR A TR I ELBE R 1y 5 R T A e )
- 7. AXAE RC AT .
1 composer looku WA 4 B AL R IR PCTe i 17 [A) A1 328 H0HE i B2 I i tH o 1K I8 55 4%
21 O SOMPOSET- TP R PCLe 3 B MR 9 Non-Pos ted WSRO LR L T 3 11U
- PR A1 o
radmx comoser Loo BEAT 5 B AL R R PCLe iy T EASOEFHRE B vas H o IXIE SRR b
22 kup or POSEr- PCTe 3 K A& %5 K% ) Non—Posted & R FUBCEHE I T % DRI R
up err .
23 phy int PHY 117
24 Reserved
25 Itssm 12 to detect | LTSSM ARZSM L2 ARZASIE H W% & A8 MR 24
26 pm_turn_ off e F PM_Turn_ Off ¥4 &
97 I;fllk,TEQ,l”St,HOt,f PCTe 3 4 FE b M 5
28 Link eq req_int AT 4% B AL R BE R HHF AT T gen3d B equalization Z40%k
29 edima int P& DMA F5 151 2% o Iy
- {0 (X4 FEdilge) 1A
31: 30 Reserved

PCIe ¥ H HBrIRATB R T 758
k. Oxlc

R/W1C

FEH—RLEN 1 MG ER PCTe I A IR 3 47 28 AR AL o

PCIe ¥ O H WD 7725

sk 0x20

R/W

CNNIER

Ox2bffffff

PCle ¥ I A WOIR ZS 25 A7 2865 B A A T A o 6 1 A28 1 H A Wb 25 25 47 28 B AH R AL
#9 1 BF, e PCTe 3 F1 P24 Fh kT

PCIe ¥ 1% H| 1785 2
s Hhk: 0x24 BRIMME:  0x2
Bits HF B | Wik
31:4 Reserved RO {R
AN 1 FonTE EP AR IF 8 P90 etk PCTe bkl ()%
3 Ep otrans en RW T he
2 Header ro wen RW WA 1, ¥/2 header W) R AL A 5

1

cfg0 busnum is zero

BEAZ Y 1R A I TYPEO FRC L 17 (7] P Y BUS NUM i i B

RW
0
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[0 | Reserved [rRv | R

PCIe 3 FHEHI AR F 75

e Hhhk: 0x28

Bits Shifa | B | &7 Hik

0 0 RV | func bypass B, IO N R T SR IR S 5 U BR 1) (BT R
B s, ST

7:1 Reserved

8 0 R/W ssc_en il PHY #E N SSC 128

15:9 Reserved

16 0 R/W | aux_clk en ik PHY 38\ SSC #5238 PCTe ¥ I i B 4 15 B

25:17 Reserved

26 RO max_lane mode PCTe ¥ 1717 $5¢ KB % 08 A 20 T AR

27 RO Is rc PCle ¥ [17E RC B TAE

28 RO LOs PCle ¥ AL LOs THERIRAS

29 RO L1 PCIe it A4LF L1 TIFEIRES

30 RO L2 PCTe i A4bF L2 THEBIRES

31 RO L2 exit PCTe % 3B H L2 THEBIRES

F P el B RIEFEER O

g Hibk: 0x38
LR AF 28 T 1E R IEH P g 1) PCle Y4 B AT A7l PCLe A& %02 Pyl Bk 13k 4 N7

HE RSN
Bits %7 ik
1:0 ven msg_fmt PCTe B Hp A4 2 DB Sk HP 1) Fmt 38
6:2 ven_msg_type PCle Vpl P A&51ZE P SELSLH I Type 3
9:7 ven msg tc PCle Pl Hh A& %2 R Sk H i TC 3k
10 ven msg td PCle Prl Hh &% Z e Sk i TD 3k
11 ven_msg_ep PCTe B HP A& %0 2 P iSUEL Sk FH 1 EP 35
13:12 ven msg attr PCIe WS HpAE% )2 BBk FR 1) Attr 35
23:14 ven msg len PCle W &40 E Bl A0Sk P ) Length 1%
31:24 Reserved fRE

P EFIEEREFFE 1
BT A7 F TR 0% B P g 1) PCTe VB B2 4 PCTe &% Z WM SUH B ALk (158 4 355 7

FAHIEE .

e Hhik: 0x3c

Bits HF ik

2:0 ven msg fun num PCIe W Fp A& % E P B ] Function Number 1%

10:3 ven msg tag PCle Ppil P51 ZE Vs EL L 1) Tag 35

18:11 ven_msg code PCTe WS P A& 402 B 3L 3k H ) Message Code 1

22:19 Reserved

03 ven msg req valid A E 1 RN ST ERNE RN S0 O AR B e, R
— e T PCTe ¥ 1 RZEIAHF E@HlE . WEKRIETERE, WALHSNE 0.

31:24 Reserved frB

F P el B RIZFFE 2

g Hdl: 0x40
F T A7 e R0 P e 9 J2 B 485 i 2508 11 32 £z .
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R P EHIH B RIA T 788 3

A Hidl: 0x44
HF A0 8 3% F P e 98 2 48 iy 208 16 = 32 47

MIEME T 1

g Hudl: 0x48

Bits ZF JE | #ik

31:0 rfc_data0 RO TER B — IR A — AR5 I E) IR R 3B — MR AR N A
MSI VB RIXZT 728

e Hik: 0x5c
HF A7 B RIE I MST JH B ALK S HOR i 2 MST JH B k% . AXAE EP A -

FEFGE MST JH BT, 75 ERGHAHZIE PCTe PRz hI S5 HC B MST T B {8 H AL hl IR EP
¥ e iy 2 B 9 MST J5 32K

Bits BT Eiia

4:0 ven msi vector PCI ¥ MST AL ) Vector 1%

7:5 ven msg tc PCle B A& %02 B & 3k 1) TC 35k

10:8 ven_msg_func_num PCIe M P& 42 Wr AL Sk HF ¥ Function Number 3

11 ven msi valid A E 1R 2407 MST W BT E S B C AR B wEE, ZK PCle
- it R IE I MST JH . WEKZEERE, ALHBE 0.

31:12 Reserved

Hu bk BERL HERD B 4748 O

A Hdl: 0x68
F T A4 I PCLe 3 IE A RC BF N 3t bbb 5 360 ) M i FE A A ARG 32 7o

Hu bk AL HER AT A4S 1

mFE . 0x6¢
R/W

FHT- A PCLe it EIAE A RC I N il dth bk % e (g Mo b AR 1K) vy 32 47

HuhE PR Bt hE #5745 0

sl 0x70
R/W

T 171 PCTe 3 I{E A PCTe A3 (PCTe BPYERMLE) Huhk 46 0 i e i bk iR AIG 32

AW

7 6

Huhh PR R St bk B 77 2% 1

i #% k. 0x74
R/W
FI FA#fik M PCTe 3t 45 h PCTe A3k (PCle BN ERMEL) Mol e i s e bk 1 5 32

7 6
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B P e E BB S BB 1 0

sl 0x78
R/W

T EEE radm_msg_index Frfi i€ AOFEYSCALI A7 it (K T € ST JE 8808 A 32 A

B P e E B HEE BB 1

mFE k. 0x7c
R/W

FF128X radm_msg_index FT#a & FIFRUC A7 At 10 FH P 5 SO B B8R 105 32 4.

EP iR A bt RIS 748 0

Az Hibk: 0x80
FH T A4 1 PCLe 3t T4 A EP I M PA 3 5 28 ik 1) PCTe Hbuhil %4 30 (1 Hh ik 38 75 (1416 32

7o

EP iR A bt RS AL 748 1

frAg bk : 0x84
R/W

FF 1651 PCle 3 E N EP B AP 308 28 s bk 1) PCTe Hb bl %% 4 () Hb i 36 75 14 55 32

7o

EP R bt PR AD ¥ He b b 35 77 5% 0

Az Hibk: 0x88
R/W

FIFA4# I PCTe S L4 BP I A PY AR 2 ik 31 PCTe uhik #2403t bk A9 32 £z

EP Bt bt D e b bt B 7738 1

g hdl: 0x8c
R/W

FHT- 174 0 PCTe i I AE A EP I P B S etk 21 PCTe Hbdik- %4 3 fl ik () 755 32 7,

30.4 PCle R B L%

O IR PCTe din R H ©.f PCTe BCE L2 18] &4 1K) PCTe BC & Sk 2 1] #0AF
H R 3E, Z5hbim 8 i 8 s k. BUS 5 (NFEZR BUS 58 00 DA% 5K

€ -
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30.5 WAFmIEIRE

PCTe fMl 88 7EAE Dy RC I, 7R AT 75 Z 4l DUR J LA P BRI A6 A 1 R «

1. SEREES
2. PEHIEMEAE
3. PHY Z2EWIih1k
4. BERREESIVIIAL
SR PR

O H IR PCTe 4% i 2845 F 7 H ot P9 380 2R L A e Dot P 38 PCTe 42 il 2% LA B 40368 114
PCTe W& HEALRIVES H 4 S B 05 . FE1E ] PCTe #8500, 52 & ki s Hit
iR 5 BT A AOAR R IRBE — 3. PO BB I B E 5. 1 /N1 (038 FH G B 75 17-4% 0 ) bit2
] GO IS HE ISP H 5. 1 /N IE G B 3 A7 4% 0 19 bitlhs 454,

PCTe il 230 Be
filifE PCTe 12 &F M IIERIE RS T IIP IR

L. & PCTe il s P AR B TAERLC
2. BAECHECEFAA 0, X PCle fii #1785 A RIS BE
N RO LE T e R Bk 2 AP IR RS AR
void pcie enable(unsigned int port num, unsigned int cfg regl offset, unsigned int
soft reset offset, unsigned int enable offset)
{
volatile unsigned int read data;
read data = *((volatile unsigned long *) (CONFBUS BASE ADDR + cfg regl offset));
if(port num == 1) {//set to max lane num mode
#((volatile unsigned long *) (CONFBUS_BASE ADDR + cfg regl offset)) = read data | (0x3
<< 26) ;
} else {
*((volatile unsigned long *) (CONFBUS_BASE ADDR + cfg regl offset)) = read data | (0x1
L 27)
}
printf (“set soft reset\n”);
read data = *((volatile unsigned int *) (CONFBUS BASE ADDR + 0x420));
*((volatile unsigned int =) (CONFBUS BASE ADDR + 0x420)) = read data | (0x1 <«
soft_reset offset);
printf (“release soft reset\n”);

read data = *((volatile unsigned int *) (CONFBUS BASE ADDR + 0x420));
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#*((volatile unsigned int =) (CONFBUS BASE ADDR + 0x420)) = read data & (T(0x1 <«
soft_reset offset));

printf (“set pcie enable\n”);

read data = *((volatile unsigned int *) (CONFBUS BASE ADDR + 0x420));

#*((volatile unsigned int =) (CONFBUS BASE ADDR + 0x420)) = read data | (0x1 <

enable offset) ;

}

AR R 4 NS H S H port num A 1, FRIRIXA PCTe ik R4 A port0,
H port0 TAEFESA lane % b5 5 NIXA PCTe #EHL TAELE LA port [FIRHE A T

(FO Jy 4X1. GO Jy 2X1) . Z%k cfg regl offset JiXA PCle HEHLITC & 27 /788 1 705

B A B LR ES . 280 soft_reset_offset JiXAN PCLe MEHIRI B A & R 45 ) 7 78
WFC 38 FH G B 27 A7 88 0 F NI RAS . S50 enable of fset SAIX A PCle REHR VM it 2 1
PLAERE R 138 F TG B 25 A7 38 0 P IRALm S -

PHY Z2¥41564L

FE RC N, PCle FHill 28 LA AT 75 250 ot PHY IS E . 58 unt PHY #4724
Pt B 5 A PO PHY 18 PLL (B 4455, ik PCTe il B2 E M AEs 52K PHY 1354
SRR

1. 2545 PHY BN B G BL B L FE 45 R .

2. BCE PHY FINHZFAF4s, BT E, &7 PHY A1 PIPE 820 1 TAESHL.

3. KL AT E I PHY $i ZF A7 8% 1 phy_soft _cfg done B 1, B PHY 1 PLL R A7
&5

4. B G B A AT A P A G B A AR O rR e ek N S B @R A, BRI R IS
Bhak e .

5. PHY WIWJUGALIC & 450K .

PCIe FCE k1]
BT TSN BRI, X PCLe FLE Sk 15 A4 Type0 A IF], HAg X N:
39 3231 28 27 2423 1615 1110 87 0
Type 0 FEOh ‘ Offset[11:8] Reserved Reice Function Offset[7:0]

Number Number

PCle &> Port [ %5 (device number) 47324 0x9, Oxa, Oxb, Oxc, Oxf, 0x10.
MR A5 e T BT ] (1 27 A7 e R Mk (of Fset) BV AT 53565 37 25 77 42 F ) B L . ThiEE S
Function Number 4 0 I W iC & Sk N a7 4745, LIAE'S Function Number Jy 1 ¥ AT AT il fic
BRBRNE AN, HTOSHE A R,

PCle # #7237 (Linkup)
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BERR R SLAR AR

Lo WE B HAREE .
2. IRYER A EHAT gen3 MR BT S BN S5, BE B KM gen3 S HlZk.

3. MCE UMW E Gen2 Control Register & ffas™H (0x80c) Directed Speed Change A 1,
PHY Tx Swing 0. VESECEMNEAE, A offset KT 8 frtthdl, 75km 4 AriEH
Hihik ) bit24-bit27,

4. WHRAEH gen3 %, 7 SPCle (745 T AR lane 13 BHIUG ) PRESET {H (1X 4% PRESET
{E M header WJHLHERAZ Ox14c HEEFEM) -

5. HR4E BARO AL iy b il e MEM 17 i) ¢ B PCT e 25 il %% PN &8 25 47 %% app_1tssm_enable (0x0)
N1, P4 link training i$FE.

6. SR HE R Rk BB B A

7. ZEHFNEEHALE Xmlh 1tssm state (Oxc) N 0x11.
8. Linkup H3).

RSP 174 2 A T R

TYPE1 KR EIAC & V7 19
TYPEL AL AC B % R bk A A
39 3231 28 27 24 23 16 15 1110 87
Type 1 FElh ‘ Offset[11:8] Bus Number Device Function Offset[7:0]

Number Number

J%1%E TYPEL ZEBYHR B U5 M) 2 Rl 75 B W B Bt & k) Primary Bus Number. Secondary Bus
Numer 1 Subordinate Bus Number. #R)5 EH M TYPEL #ubl#& R iEF 151G REIA], PCle
2o S5 AR 98 #hu bk A7 f Bus Number 5 Pt B B Secondary Bus Numer A1 Subordinate Bus
Number #R7E K Hi TYPEO 288434 /2 TYPEL ZY (I C & 1% K .

415 Bus Number==Secondary Bus Numer, M|% H TYPEO &7 fic B 5K .

#15E Bus Number> Secondary Bus Numer 3 H Bus Number <= Subordinate Bus Number,
W& Hy TYPEL ZRAL P B K .

30.6 H HipiE

AT 45 ot 2K1500 1) PCTe 4% il #% 1 FH 01 F2 o &% B AR AT N 1H R 1
pcie link init, P 4047 F 1 7~ B 7 B9 pcie header init. Bl J5, & F w] DLl i
cfg_device_read fll cfg_device write IXMERHON Tt & () PCT Header HEATHIUA1L .

miphy_read reg . miphy write reg &M T PHY WHBIZF 78 EAT L. S1RAE R
. HE NS H base REY5 RN PHY [ P985 i) g AL 7 0 B 25 47 4 o0 0 bk A%«
HEE ZANSHORE R ¥ PHY P27 A7 2545 PHY P8 A ML RS o

#define FUNC OFFSET 8

#idefine DEV OFFSET 11
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#define BUS_OFFSET 16
#define REG_HBIT_OFFSET 24
#define PBUS_NUM 0
#define HT_BASE 0x9000000000000000
#define CONFBUS_BASE_ADDR 0x90000fdfe010800
#define TYPEO_CFGBASE 0xfe00000000
#define TYPE1 CFGBASE 0xfel10000000
#define 10 _BASE 0xfdfc000000
#tdefine REG_HEADER (BASE, BUS NUM, DEV_NUM, FUNC _NUM, REG HBIT, REG LBIT) \
*((volatile unsigned int *) (HT BASE + BASE + \
(BUS_NUM << BUS OFFSET)  + \
(DEV_NUM << DEV_OFFSET)  + \
(FUNC_NUM << FUNC_OFFSET) + \
(REG_HBIT << REG_HBIT OFFSET) + \
REG_LBIT))
void miphy write reg(unsigned int base, unsigned int offset, unsigned int data)
{
*((volatile unsigned int *) (CONFBUS BASE ADDR + base)) = data;
#*((volatile unsigned int ) (CONFBUS BASE ADDR + base + 0x4)) = (offset&0xfffff) |
(0x1<<25) | (0x1<<24) | (0x1<<26) | (0x1<<27):
#*((volatile unsigned int %) (CONFBUS BASE ADDR + base + 0x4)) = (offset&Oxfffff) |
(0x1<<25) | (0x1<<24) | (0x1<<26) | (0x0<<27):
unsigned int cfg read data;
dof{
cfg read data = *((volatile unsigned int *) (CONFBUS _BASE ADDR + base + 0x4));
}while(! ((cfg read data>>28)&0x1));

unsigned int miphy read reg(unsigned int base, unsigned int offset)
{
*((volatile unsigned int *) (CONFBUS BASE ADDR + base + 0x4)) = (offset&Oxfffff) |
(0x1¢<25) | (0x1<<24) | (0x0<<26) | (0x1<<27);
*((volatile unsigned int %) (CONFBUS BASE ADDR + base + 0x4)) = (offset&Oxfffff) |
(0x1¢<25) | (0x1<<24) | (0x0<<26) | (0x0<<27);
unsigned int cfg read data;
do{
cfg read data = *((volatile unsigned int *) (CONFBUS _BASE ADDR + base + 0x4));
Jwhile(! ((cfg read data>>28)&0x1)) ;
cfg read data = *((volatile unsigned int *) (CONFBUS_BASE ADDR + base));

return cfg read data;
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}

void wait speedchange (unsigned int dev num, unsigned int tgt spd) {
volatile unsigned int read data;
unsigned int spd val;
if (tgt_spd == 0x1)//genl speed
spd_val = 0x10000;
else if(tgt spd == 0x2)//gen2 speed
spd_val = 0x20000;
else if(tgt spd == 0x3)//gen3 speed
spd_val = 0x30000;
else
spd val = 0x0;
//linkstatus register
read data = REG HEADER (TYPEO CFGBASE, PBUS NUM, dev num, 0, 0, 0x80):
while ((read data&0xf0000) !=spd val)
{//link status register
read data = REG HEADER (TYPEO CFGBASE, PBUS NUM, dev num, 0, 0, 0x80):
}

void wait linkup(unsigned int barObase) {
volatile unsigned int read data;
read data = *((volatile wunsigned int *) (HT BASE + barObase +
Oxc));//xmlh ltssm state
while ((read data&0x1f) !=0x11)
{
read data = *((volatile unsigned int *) (HT BASE + barObase + 0xc));

void pcie link init(unsigned long barObase, unsigned int dev num, unsigned int
tgt spd , unsigned int start preset, unsigned int do eq23, unsigned int lane cnt)
{
volatile unsigned int read data;
//set target speed
read data = REG HEADER(TYPEO CFGBASE, PBUS NUM, dev num, 0, 0, 0Oxa0);
REG_HEADER (TYPEO CFGBASE, PBUS NUM, dev num, 0, 0, 0xa0) =
(read data& 0xf|tgt spd):
if(do eq23 == 0x0) {//disable EQ23
read data = REG HEADER (TYPEO CFGBASE, PBUS NUM, dev num, 0, 8, 0x90);
REG HEADER (TYPEO CFGBASE, PBUS NUM, dev num, 0, 8, 0x90) = (read data |
0x200) ;
}
read data = (start preset << 16) |start preset;
for(i = 0; i < lane cnt/2; i = i+l) {//set start PRESET
REG_HEADER (TYPEO CFGBASE, PBUS NUM, dev num, 0, 1, (Ox4c + i*4)) = read data;
}
//direct speed change and config PHY Tx swing to full swing
read data = REG HEADER (TYPEO CFGBASE, PBUS NUM, dev num, 0, 8, Oxc);
REG_HEADER (TYPEO CFGBASE, PBUS NUM, dev num, 0, 8, Oxc) = (read data|0x20000) ;
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//start link

read data = *((volatile unsigned int *) (HT BASE + barObase)) ;
#((volatile unsigned int *) (HT BASE + barObase)) = read data
wait speedchange (dev num, tgt spd):

printf ("pcie link speed is change to target speed %d\n”, tgt spd);

0x8;

wait linkup(barObase) ;
printf ("pcie link is up\n”);

void pcie hot reset (unsigned int barObase)

{
unsigned long pcie reg base = HT BASE + barObase;
tmp var = *(volatile unsigned int *) ( pcie reg base);
//enable soft reset
*(volatile unsigned int *) ( pcie reg base) = tmp var |0x8000;
//triger hot reset
#(volatile unsigned int *) ( pcie reg base +0x4) = 0x4;

void local header init(unsigned int io base,
unsigned int mem_ base,
unsigned long long pref mem base,
unsigned int dev_num,
unsigned int func_num,
unsigned int sub_busnum,
unsigned int second busnum) {
//enable io/mem space, bus master, parity error response and SErr
REG HEADER (TYPEO CFGBASE, 0, dev num, func num, 0, Ox4 ) = 0x147;
REG HEADER (TYPEO CFGBASE, 0, dev num, func num, 0, Oxlc) = 0xf1000000 |
(((Ho base >> 12) & 0xf) << 12) | (((io base >> 12) & 0xf) << 4)://io space
REG HEADER (TYPEO CFGBASE, 0, dev num, func num, 0, 0x30) = ((io base >> 16) <<
16) | (io base »> 16);//io limit/base upper 16bit
REG HEADER (TYPEO CFGBASE, 0, dev num, func num, 0, 0x20) = ((mem base >> 16) <<
16) | (mem base >> 16)://mem limit/base
//mem limit/base
REG HEADER (TYPEO CFGBASE, 0, dev num, func num, 0, 0x24) = ((pref mem base >> 16)
< 16) | (pref mem base >> 16);
/pref mem base upper 32bit
REG HEADER (TYPEO CFGBASE, 0, dev num, func num, 0, 0x28)
//pref mem limit upper 32bit
REG HEADER (TYPEO CFGBASE, 0, dev num, func num, 0, 0x2c) = 0x00000000;
//bridge control
REG HEADER (TYPEO CFGBASE, 0, dev num, func num, 0, 0x3c) = 0x20000;
//pme_int en, sys err f err en,sys err nf err en, sys err cor _err_en
REG HEADER (TYPEO CFGBASE, 0, dev num, func num, 0, 0x8c) = Oxf;
REG HEADER (TYPEO CFGBASE, 0, dev num, func num, 1, 0x2c) = 0x7;
//set primary busnum, 2nd busnum and sub_busnum
REG HEADER (TYPEO CFGBASE, 0, dev num, func num, 0, 0x18) = (sub busnum << 16) |
(second busnum << 8) | 0x0;

0x00000000; /
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void cfg device read(

unsigned int bus_num,

unsigned int dev_num, unsigned int func_num,
unsigned int reg id, unsigned int * read data

)
{
unsigned int reg addrh, reg addrl, reg addr;
reg addr = reg id <K 2;
reg addrh = (reg addr&0xf00) >> 8;
reg addrl = reg addr&0xff;
*(read data) = REG HEADER (TYPE1 CFGBASE, bus num, dev num, func num,
reg addrh, reg addrl);
}
void cfg device write(
unsigned int bus_num,
unsigned int dev_num, unsigned int func_num,
unsigned int reg id, unsigned int write data

)
{
unsigned int reg addrh, reg addrl, reg addr;
reg addr = reg id << 2;
reg addrh = (reg addr&0xf00) >> 8;
reg addrl = reg addr&Oxff;
REG _HEADER (TYPE1 CFGBASE, bus num, dev_ num,
func num, reg addrh, reg addrl)= write data;
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31 DMA #Z#llas (D30:F0)
31.1 DMA #i#H|23Th BeMkiR

2K1500 ) DMA 4% i) 25 S I ACHE Ui 1) 2 v T 58 1) 22 3 1 4 bk 2 ) 1) 82 P A7) i 2
B, H AT SRR I DO E SR OE . b2 AR AR T RE . TPIRIRE
PAR A 35 A7 35, TG B A AR s AT A0 . S — AR E T A, TR
BRAFHMIEE B EIEREE ] I, R,

HRTFAEAE WA, T DMA 42 81 383038 A1 CPU Y42 8 1., AN I8 vl fic B kit 3%

B AT, Uhring MR RARE:. IR RF o i SCIR A E 1R it (6 HE Us i % 2

BRI Vi RES PR (stride) « BURTE (size)  UiFKEE (length) . HAIF
KU EE (outstanding)  PiAMAFTEE (count) DLA ZEHIEFEE (fixed) .
Z5(7 (Cached) .

DMA fAA& & B 72 B = ANB B4

a) ABIEATITALEE: AR TFAAE A7 T8 B A8, B CPU L DA IR 7 AR 5% (1 27
172%

b) HdEALIE: K HE R P X 08 25 B b X, 7E DMA 451 38 1]~ E 2 58 .

o) AEIELEHALEE: KT G R,

31.2 DMA FiCE &F1ise

DMA % #1128 1) PCT #4545 (dev30, func0) , 1 DL o fic B 5 28 4 B DMA 45 1| 28 27 17
SR hE . W ER M HE (PR 12 SR NIRFS T I L B A A,

31. 2.1 =il 28 AC & w748
(1) RAZ 74 (0x0000)

hiig, FBA i 1] SAE | ik

7:0 Version R 8” hl0 fic B A A A AR5

19:16 Channels R 4’ h4 DMA SEIES, &% 16 HiH
47:32 Freq RW 16" b0 | FEHIIBITHE, LMz JyEfr

(2) Rl ge ] 7 A4 (0x0010)

fir g TR il | Bl | ek

F A A A, X I

57 PP BB S AT T, S S o Db

31:0 Int _enable | RW 32” b0

(3)  FWRREZ A (0x0014)
7, TR il ShifE | Wi
31:0 Int status | R/C 327 b0 FWRIRAS RS, BTN — AN B E
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-

| | | ] EX

(4 B EFFA (0x0018)

fir s FEA Vit | EAE | ik
Sy, & 1 AR

5 145 ANEIE Y this_ptr EALHK 0

15:0 Channel reset | RW 32" b0

31.2.2 WEN & A7 9
AN BEE 4R E S, TR AR EE . bk 0x100 JF4h, FAEIE
TRFLIE N 0x20, ZFA74sEIR AT :

(1) HHHEZFFE (WF2: 0x0000)
VAL FBA i 17 BhifE ETipy
63:0 Ring base | RW 64’ hO R IE, 16 FATRTE

(2)  {REFFAESS (WFE: 0x0008)
fir 35k FEA i Il Al ik
MR KIRE, Rom THBFIE

15:0 Last ptr RW 16" b0
(Last ptr+l)
31:16 This ptr |R 16" b0 METR IR ST RET

N

3) R E A A A (WA 0x000C)
P FE4 Vi i =LOA| i

Overtimer
0 RW 1’ b0 i % A R

_en

HEIS I ) B, DL 16 Ao AL, AR —NTERL
IR JE T IR T8, — FOE il s b

31:16 Overtimer | RW 16" b0

(4)  FEHfZ5fEds (fg: 0x0010)

frdk | FBA i Sl | #d

JRE/RE

0 Poll/status | RW 1’ b0 5 1 GBI T

BRI 1 RoRAIBIE IEE TAE, 38 0 RnD&FIk
a7 AR % il

1 Stop mode RW 17 b0 0: IRBHARFPIRG B 35 1

1. fRARAFIEFREH 5 1R

2 Dma_uncache | RW 1’ b0 f§iH uncache 77 AT HIAFFEL S
A R

0: HRFF A 56 BUS BEEIUR — MR T

3 Wait resp RW 17 b0 et s e . ) .
L: B FRFRIRTF owner 5 (1M B J5 FRSEHCT — MR
F BV AFHER D HK ring HACE D
BOR kR req (B 5

4 Tx ask reg* | RW 17 b0 0: AHREREHIEHE req 55
l: REREmIEG req 55
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BRI req B 5
5 Rx_ask_reg* | RW 1’ b0 0: AFHELEWRIRME req B 5
l: FEBWRIRME req 55
31:1 = 1EFREE, 24 Stop_mode 9 1 B, REMSHATIIEG
Stop ptr RW 16" b0
6 — MEE

#{X CAN % il 8 SCH7 L Tl g

31.3 DMA #iRFF

FRTFAFAENAZ R, FHT DMA #5358 38 A1 CPU il s8 B, w DARCE HaEX, Harc
BN ring B AE B SNEETHRISITH, MIRAT AR ST, Miid T
ITEEARJEPHCT — AT . I RS AP AF 85 last ptr, S MIATT N last_des Fric
HORUE T HIBRTTEE OF) e — D MIRAT, HZR AT e e, I8 E PRI 0
AMIRAF, this_ptr HE AF LB 0 I, 3818 — B AT B2 U — N TER A FF Cowner
B 0) WHAFIEHERAE, 5 IERIADy 1 I, JBIEIZAT 2 stop_ptr FRERIM BT .

BRI DMA 58— NIRRT B B W2 1845 )5, 2 AR AT Owner £15 0 R it
RAFCE TN HIBTE RIS — N ToREIR RN, BT 5 3 DMA 75 55 5 ) 1 18 4% ) 25 A7 4%
AT poll #4E, EFIIRHE]— A AR T o

FEAHAST & 32 7, R AHE BRI
(1>  DESO (0x0000)

fih | FBA vile) | EAME | R
15:0 Wait time RW 167 b0 | FEXMEEG D X KRB R BE IR ], BL 16 47108 $hs
16 Int_trigger | RW 17 b0 | REIRSFTE RN fid & Hh WA e
T ring WER, T MR EEH ptr B5C8 0
17 Last des RW 1’ b0 Last des/Last ptr #A[ULE R ring IS E, LA
/N HE
HRTFRES
31 Owner RW 17 b0 | 0: CPU R
1: DMA R5ERK

(2) DES1 (0x0004)
fih | FBA vill | BAE | #id

BFIRS V10 2 8] 15 25 1 B -1

(. WEE Dy OxfIFF ARFRES IR )y 0x10000, NI
31:16 | RX. stride RW 167 b0 | FEKBLY [a) 2 I8 (1#5 5 BE B -1

15:0 TX. stride RW 167 b0

(3) DES2 (0x0008)

(REN FBA4 Vil | BAME | f#Hk

0 TX. fixed RW 1’ b0 | ShbkREE, AT 2N

1 TX. cached RW 17 b0 it N Cached, i3 —3it
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HBEN Cached I, S HBNEIFALHE

HIREN size (BiZS5HEEXSF5)

7:4 TX. size RW 4’ b0 0: 1595 1: 297, 2: 4579, 3: 8%,

4: 16 FH1; HAh: (RE

FFRERT Y Length, 2 size M ARER, HADRLY

11:8 TX. length RW 4’ b0 HNO
0: 14 1: 245 2: 3#; 3: 440; HAh: {RE
TX. outstand K IF R VT B
15:12 RW 4’ h0
ing 0: 14 10 24 20 34y 30 44y Hph: R
31:16 | TX. count RW 16" b0 | LA size Fl length JyBAA7 T A 75 H-1

(4>  DES3 (0x000C)

735, FB& vile) | SAME | fik

0 RX. fixed RW 1 b0 | BebhkfEE, AT RN

bR N Cached, 4EP—EU:

i BN Cached B, 22 HEN&HALEE
FRREEI I size (MiZSHRERTFF)

7:4 RX. size RW 4’ b0 0: 129, 1: 299, 20 4995, 3: 8%,

4: 16 755 FAh: (REY

FFREERT Y Length, 24 size M ARER, HADRLY
11:8 RX. length RW 4’ b0 MO

0: 13; 1: 2#1; 20 3475 3: 447; Jifb: fRHE

1 RX. cached RW 1’ b0

RX. outstand RRIER VT E
15:12 RW 4’ ho

ing 0: 14 10 24y 20 34y 30 44y Hith: {RE
31:16 | RX. count RW 16" b0 | LA size F1 length N EAA7 A o) 7 T %1

(5) DES4 (0x0010)
A7 FBA il ShifE ik
63:0 TX. addr RW 64’ b0 5 o X FE ki

(6) DES6 (0x0018)
(& FBA il SAHifE ik
63:0 RX. addr RW 64’ b0 TRGE i X FE

31. 4 FERFFHC E 2R AN

(1) B X B BEARYE size [A] FX5F. W14 size Jy 4 BF, —XVjiH) 16 577, i
HkJ5 DU AL A 0
(2)— V7 i R A2 18 IR FF A length A1 size 485 MUAR 10 BdE e Bl S 5 17 1,
BRG]V 3R 7 HCN length<<size;
(3) BT Ccount+1) HHfE length << size BEATRIFE, A TFEUEEE. BILL
BALYRS R) A SR SRR BT, B length2, size Y94, TS MR B )R BB N 12
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15 4
(4) BPHEE (stridetl) RV FHEMRIE length < size [a] N BUEREEU 555
(5) X T — A REIRFF A ML) dma A& 4, 2KIE T tx. count+] N FIF UGN dma
TER e WA IR SV 0] 7 T BOR T S U 1) 5 8, IR 4 LRSI e U5 1) <715 B Dy Rk
FRE T ) - 5

31.5 DMA il

DMA $2 1) 485 A T I SEBIE r T RISR 77 r T, 1S3 49 T 308 3 £ 0 5 o i 47
JFR A A LS T T S S DR A A B A I B TSS9 R B P RS B
17 48HEAT 55 T HRAE
31.5. 1 RIS Al

4 T ] — N TC R R RS S R T BRSO o 4SO EL 3 BN I 1) 750 5%
(I, il T, SRR AN, TR AT . IR T DU i
G 23 A7 B R 2 AR PR AT IO A B o CERSEE AT T, 7 i o 3 3 2 ) A AT
2% pol 1 Rr3REBUH 3R R . FEBUR —ANE LM HGR RIS, 8 FH T 46 TAE.

31.5.2 R M

A5 B T 1 R AN R A RE 208 0 [ F A 75 o B, 3 5 PR AT 10 T Wk A o PG
N Lo AR TFHAT G, SLRI AR 1T i .
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BITiEx
FE3 TR

V1.0 IR R AT

2. 11 5 {&8% CAN F1 GP10 5 FIf5 5 4 4%,
2. 20 FIHII0 RTC A2 iR HENE S H L E
V1.1 2.21 F1 40 ACPT_SYSRSTn 5| BIThAEHA ;
3. 3 WSS HAE 4TS AR 6
TR 25. 2 75 SDIO P iSUHEIR

BARXFF
A A A e R ) B AL 0 MR A A e, IR AR S R
JR5HBAE: service@loongson. cn

i

ARSI S P RHER B A IR AT A, ARGVF I AGHE B SEE A% 3% 55 12 3 BN BBt AT N

ASCREAUHR PR BOVEAR R TR SRR SUBEAT SR, BN ST IR AR SRS A 2 ) LR BRI e Bk, AR A A AN K
TR IAE.

SRR AR B R A F]

Loongson Technology Corporation Limited

Huhtk: BT HGIE X A IR RRBOR Y I Ok 2 5hk

Building No. 2, Loongson Industrial Park,

Zhongguancun Environmental Protection Park, Haidian District, Beijing
g (Tel) : 010-62546668

f&H (Fax) : 010-62600826
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