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1 3|5

1.132#515BA

1.1.1 XHEAE

HEE: PR F Reserved BIAIR, AHE R EME, AR5 EMN, 7~
AL JEYE AT 4, A AREA SO Z A AE, AU, R R E S
Reserved I [1 2717 2%, DAAFIES N Reserved A7 3% M8 5 M%7 385z B (A8 — 2.

NIRRT UL 4 5 R R w5 A7 a0 B

RO Rk

Wo Ry

R/W s

R/W1C R, MRALEN 1 MKEZALE 0

ROS Wik, JF HA R EE A2 B Oy R A2
R/WS RIS, JF HA RS E A 2 AT R A

WS, JFHMRRTFEEEA 1, FFEOET 1ARBE S B30E 0. BRI E
SRR 0 fH

1.2 4% R #Ek

vats 7TA2000 BYALB B v (a SCHRETFRY TA2000) =28 TA1000 (FHZ™ i
O HT Erda 2 0 5 et 3 5 REACBEEARTE, NS GPU. DDR4 S AFFEHI4E,
PLA PCIE, SATA. USB. GMAC. HDMI. I2C. UART. GPIO Z5&H:[1, w[ Ny feithhbsigefift-F e
R rg AL ThRE .

R/W1P

Sourth Bridge
North Bridge
GRU/IC/ FCIE_GO UsE3/ 10
GHEN (28) | GMAC | | SATA || o | | ap1c
NE_NETWCRK SE_NETWORK
i ANT_143
PCIEH || PCIE_FD FCIE_F1 ;
(lx8/2xd) || (lxd/dxl) || (lzd/exl) I l l
ma/ | [ ax1228B || confbus/
125 bridee SPISLPC

I

| APE mhar I

WRT] | [epro| | [mpeT] | [acPT]
JTAN

[12c] [rrc] [Ppwn|

Kl 1-1 7A2000 T2 451K
-1 -
SRR AR S BRAE]
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B EERE

16 f7 HT 3.0 #2110

3D GPU

FEIATYIN

32 {7 DDR4 A7 45 %%

3/ x8PCIE 3.0 #1; Hor—0I¥r5A 2 AN PCIE x4 4211
1 x4PCIE 3.0 #H: w70y 4 AL PCIE x1 2.0 #:1
1 x4PCIE 3.0 #H: w#§70y 2 AL PCIE x1 2.0 #:1
44~ SATA 3.0

% 41 USB 3.0, % 121> USB2.0

LATFIRM O

HDA/I2S

RTC/HPET #k

1 METhAE UART ] 4%

4 4~ CAN #x il 8%

6 ™ 12C =il 4

1/~ LPC #&iil %8

1/~ SPI Ml 4%, SZHF QSPI

GPIO #11

S HF ACPI FLTE

P B AR A

KH FC-BGA #2%

A IE R AR R TR X (/] -40°C~85°C

1.3 £ &£ I8E

1.3.1

1.3.2

HT #& [0

e 16 i HT3.0 11

PCIE [

e I PCIE 3.0
o 3/ x8EEM, 24 x4 BN
o 1/ x8FEOMELEN 2 4 x4 B M AF H
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o  Hi 1A x4 BEOAECE N 44 x1 B2 D7 48 A
o HANIAS x4 BEOAECE N 2 A x1 B2 D748 A
o iH! 8 & PCIE 24> S}

1.3.3 GPU
o AEN—IH DMA
o ZER MU

° FF 4x MSAA
o ERNTIES
o THEEIIEE

1.3.4 O

o PRI HDMI #2110, —% VGA #2110
*  VGA BRNAES % HOMI AH [
o BRI eAR

o fnEbEIE

o HiFlEh

e T ¥F1080p

o RN RS

o LHIFHIEE

o [RIFEE R

1.3.5 BFEO

e 32 /7 DDR4 T A7+ %S, 210 K iE % DDR4-2400Mbps.
o IR AKEHAEE 16GB

o EAFEHTRCE RN 32/16 {1

1.3.6 USB 1O

e A OHCI. EHCI A1 XHCT #ri¥
o 4 AMPhSTIY USB3. 0 HOST it I
e %% 124> USB2.0 HOST 3 [
e % USBIL. 1. USB2.0 #1USB3. 0
o LR E Tk 5Gbps

SRR A RS EIRAT

o
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1.3.7 SATA O

4 ST SATAS. 0 3 I

SCHF SATA 1. 5Gbps. 3Gbps 1 6Gbps &4
HEZFERAT ATA 3. 3 BIYEAT AHCT 1. 3.1 ¥
IRTIFE T

1.3.8 M£&#EO

10/100/1000Mbps [ 3& & A A M

Hez¥ TEEE 802. 3

I SCHFFAW T, AT

Timestamp ZHE

SCHF CRC BEAG I F B AL RS RS, SCRPAT B A 5 IR
SR I 4 i iR

1.3.9 HDA #0

XCFE 164 18 F1 20 ALRFFAGE, SCHPnI AR
B ER PR 192KHz

7. 1 BRIE IR Ge AR i

XS ETTE PN

1.3.10 12S QO

XFFE master FR 128 FA

X HF master FT 128 i

YHE8. 164 18, 20, 24, 32 %

R BRI RN ST A T S A

TEE (164 22.05. 32, 44.1. 48)KHz FREEHIZH
RF DMA it

1.3.11 SPI ¥

U RIS A
AP ATAR A3z R 2 1) 3 47 I
EARE AR
SCRPAR K T 14 (oK 4 7719)

T P . e = PA—
SR AR S AR AT
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o TRRARMEE. ELMbHEEE. PSR, XU 1/0 4 SPI Flash 1524 20

o ZEFQSPI

1.3.12 LPC 0

o FFALPCL. 1 G
o FJESCHE TPM P
o Y ¥FSerialized IRQ FVE, #fit 17 ANl

1.3.13 UART #&£[Q

o 1 /NAIhHAE UART £ 0 GEERRR)
o {EFAFA 5 IIAE LA NS16550A
o FEEAX T R HIRR K%
o AP ERE A

LIS GEVATIE 7 kg€t

o SCRPHRSGER A

o M Z T RS

o HHCEDY 4 ANPILH I (TXD, RXD)

1.3.14 CAN

®  Zi& CAN2.0 #ija
® U CAN M
® Il

1.3.15 12C 0O

e % SMBUS (100Kbps)

e 5 PHILIPS 12C A%

o JEAT XU [F)A B AT MY

LI VN & &

o MM EZ EWAMEAL

o ZRIMI B A T] g AR

o HJRLAETTAR /A AL/ N A R AR
*  RRBEXERIPIRAS HEAT IR

o SRR R

o SRR T ArFHER 10 A7 FAE

A

3

ABRHERA

=1
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o SUIFMMBRREARAIEAPIRS

1.3.16 PWM

o 4% 32 A7 AHCE PWM sE RS 2%

o WHEINIIIAE

o WHHEIIIRE

o WERDIFTIX KA
1.3.17 HPET

o H AN

o HFE AR
1.3.18 RTC

R R

o WA 3 ANER R

o WEENIFEKLIIAL
1.3.19 ACPI 0O

e  USB/GMAC wJ nfig
o CRHLFH3ZEZ)
o HFS0,8S3, 54, S5ORA

1.3.20 GPIO #0O

o 2 NEHGPIO B, 56 ANEH GPIO 5|
o I NHWTThAE
o TR, Ml RS E R E

1.3.21 JTAG 0

o JTAG IREEO

o5 dh
JICA

£ 3415 A N A= S\ =
R AR HERAE]
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LAt A TIERS

1.4.1 HT EHER

HT EMrE AN 7A2000 ) EAE R, R 7A2000 @k HT #2105 3A RAALEEZSAH
¥, TA2000 (£ HT3. 0 SMZR 4% )y 3. 2GHz, Bt 16 f7 285 3A ZFIAbIE 28354 .

WMWTT #3400

ULRT

ool Ve =

WMWTT #3400

S—

L SFI

FLASH

PCIE =8 slot

PCIE =4 =lot |
mini PCIE x1

|

7B TA2000

SATA

ET45

1-2 7A2000 P8R 7~ = B (HT FE4F)

=

—{ Fromt: 2 T5B3.0 port |

| Rear:2 USB3. 0 + 4 USB2. 0 port

HDw

CODEC Audio
connector

Wi

connector

HIMI

connector

LEPC

Wa3627

F52 KB/MS

JeSF R AR H BRAS
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2 R EThEER
2.15 /BT

7A2000 PR BPEE MU 2-1 FTzR o

200/100MHz g
oy 100MHz #L5ii;
A4
HT GNET UsB2 UsB2 UsB2 UsB2
PHY PHY PHY PHY PHY PHY
A A A A A
MUX
UsB3 25MHz % 53 it
PHY B AR
Sy owac |
! GMAC
100MHz p| SATA3 25MHz 2% 43 Irf
. PHY
¥» PLLO |125-250MH USB3/SATA3 o
|250-330MH RapidlO < 100MHz 7%y
>» i
100-400MH PRG > =5
- »  100MHz%
! DC/VPU
> e
o| PLL1& |100-600MH
7 PLL_ssc GPU
0.8-1.2GHz _ PCIE_FO
! GMEM » v
100MHz PHY
N 10_350MH{> HDMIPHY w| PCIE_F1 156.25MHz%
¥» PLL3 P PHY SyItBHINC
|—> PIX0
Mi PI
sC S w| PCIE_H
A »1 PHY
HDMI PHY
> P 10—350MH[F> 50MHz
PIX1 piv2 PCIE_G1
A PHY
24MHz
DIV DIV4
» pLLp | 41CHZ XBAR
1-100MHz
LPC
\ 4 \ 4 A 4 \ 4
CLKOUT_FLEX CLKOUT 33M LPC_CLK CLKOUT_25M

2-1 7A2000 ¥4 4k

R 271 MFE 2-2 p AN T M AT R BRI Bl N BLAR e B

® 2-1 M prs

SYS CLKIN 100MHz Hi 100 MHz =2
RTC XI 32. 768KHz 32. 768KHz dhiAR¥IN, BLE M 32. T68KHz I #pHi N
RTC X0 32. 768KHz 32. 768KHz S iAH
SYS TESTCLK - R, AN
-8 -
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HTCLKp/n 100/200 MHz HT Z4SHm450, 4 HT [ H NS Ee e, "
PCIE_REFCLKp/n 100MHz PCIE %4y eh, 4 PCIE 1§ FH USB & i ehint 7] An4%
RAPIDIO REFCLKp/n - RE, AIAE:

USB 243 &I, 48 F USB3/2 1 GMACO f H. PCIE AN
USB_CLKINp/n 25MHz 2l - B 52
SATA CLKINp/n 25MHz SATA Z4y 2 WH8h, 24 SATA 1fi Fi| USB #1228 i o] AN 4%

E: SASHER Bl (RTC_XT/X0) AZEREH 75 WIS 11 ML B S 2 S B il HRL i 2
BRI 25 A7 2 N SEAL

£ 2-2 Mr i o

CLKOUT33M' 33. 3MHz 33.3 MHz BRI
CLKOUT100M 100 MHz 100 MHz B3 i Bh 4 H
CLKOUT25M' 25 MHz 25 MHz B eh i
CLKOUTFLEX' CIES AR R AR B S I e L
LPC_CLK 33. 3MHz LPC 5 ¥ th % i b
PCIE_REFCLKOUTp/n[7:0] 100MHz 8 1 PCIE iyt 2% Ik frh

¥¥: CLKOUT33M. CLKOUT25M A1 CLKOUTFLEX 2| JEIT] & B 4 GP10 Thfg.

2.2 BT pp I REFRIA

2.2.1 RFESEBTH

W R I RESH G MER T, — Pl &85 om i A SHeh SYS CLKIN, 5—Fh2
EHE HT NI B, £S5 5 M SYS CLKSELS. TCibMFt 7=, SAURIE R LS Hnt
BREIAZE Y 100MHz, T A1 48 HT I 220 F NI By, 75 BEARARE 22 20 I Bh R A 28 0 R e
B{55 HT CLKSELO #HfT¥ & .

2.2.2 NERITHI 25875

M BB A T 5 ANFEZPLL, iX 54 PLL LRSS HREENRN, HTF=4M AN
P A% T A AN B AN PLL e T LB 3 NI Eh

X 5 A~ PLL [ FHIE 5308 :

— AN PLL, 7245 USB/SATA. GMAC 7 1l 28 U A ok

—ANEE PLL AT 724 GPUL DC LK S A7 i

—ANRG PLL /= E N #E 2. HDA bitclk. flex clkout FIRT %k,

P~ PIX PLL FHF oA AN G R o, DASCREREEAT R .

PLL HyZEH BNk 2-2 fow,

TSR A RN BIRAE]
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IR TR
Bl R e p—————
L =+ div_out0
refclk N A i 1
—> A A AR R Wi omeeEl p——————
T T L =+ div_outl
+ div_ref IRy 4 L 2
x loopc Wi o2 —————»

L =+ div out2

2-2 PLL 45#E

o R ISR () AR R
clock out = refclk / div_ref * loopc / divoutN;

Hor, FERFR AT (refclk / div ref) 7F 20 ~ 40MHz RUJGHE N, %
SRS S % (refelk / div ref * loope) 7F 1.2GHz ~ 3. 2GHz (TG A »

PLL #H2%HHC B % 15 B L
*£ 2-3, IXULHDE T PLLO-4 B E 217 st AT,

# 2-3 PLL MIRBLEF 5 VAR

pll div out0 7 R/W PLL iy HH B 0 43314k
pll div outl 7 R/W PLL iy HH B 1 43314
pll div_out2 7 R/W PLL iy HH B 2 43314
pll loopc 9 R/W PLL 5453 %1

pll div_ref 7 R/W PLL % \ 73 A4k

pll locked 1 RO PLL i 5E

sel pll out0 1 R/W 1EHE PLL it gh 0
sel pll outl 1 R/W 1EHE PLL B B 1
sel pll_out2 1 R/W 1EHE PLL %t b 2
set_pll param 1 R/W % & PLL fit B 2%

pll bypass 1 R/W PLL A3 bypass

pll pd 1 R/W PLL powerdown

24 SYS_CLKSEL[1:0]7y 00b I o al il o5 o PLL )%a0 MR . XA E T, #F
JE B BRI A N SR S I Bl , 75 SEAEARER 35 /5 S RE Fh ORI i kAT B
FoE . A o B B SRR A T

- 10 -
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1. ¥ sel pll out*x&E N 0;

® N o Uk W D

¥ pll pdE5HEN 1

¥ set pll param ¥ BN O,

wHE pll div ref/pll loope/pll div outxHI{H;
¥ set pll param WEN 1;

¥ pll pd 55 ENO;

S5 PLL BUE(H 5 pl1_locked 22N 15

#WHE sel pll outxA 1.

AN, EXTETE PLL, FAMRAE—ANSCERRANINEE (SSC) B PLL /E A4y, 1% PLL XM

HITC & 27 725 NS DL SSCPLL it & 2717 #% 0 A1 SSCPLL Mt & 27 /725 1.

S L

FRAE/INEOA B 73 SR RE R 1 L, AR 0 SR B0 A A AN R
NI PR SR AT BRI, PR A R HCN

DIV _LOOPC = 4*]oopc

MU NEUR IR S SR RERS, SRR SR ECN :

DIV _LOOPC = 4% (loopc+frac_input/(2°16)+! (dither disable[1])
55 n HH N B TR A SR

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

152 $00 B R VCO IR AR (fref/ref_div#DIV_LOOPC) 7E 1. 6-3. 2GHz Z [f].
SSC PLL BRI E T %N:

¥ clk sel WEN 0;

¥ pd [F5EN 1;

E AR B S

¥ pd [F5E N 05

Z64% PLL BUEAS 5 lock A5A 1

wWE* clk sel N 1,

2.2.3 RTC B4

RTC I Bl 2Ry 32. T68KHz . AIGEFRAME R B S dik, R AR RTC BT LA

E MR PRI BN, TE R

2.2.4 HT PHY &R/}

HT PHY S5 18045 DL R R B 5 28, @80 F 51 i HT CLKSEL1 #4715
1. 4 200MHz/100MHz 2243 % N\
- 11 -
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2. fHH RS 100MHz fp A\
BRI R IS, RGSHR BT RN R HT PHY S50 a] DU HIESE, 78
A FH I 5 8 S O
R 2-4 BB R R

RGBT Bhi%$E SYS CLKIN
’ ’ HT PHY 2% i b3k £ /M5 200MHz/100MHz 2543\
RGBT Bhi%$E SYS CLKIN
° : HT PHY ZH k£ SYS CLKIN
1 0 FGER BRI HT PHY 225 I B 5 1 5641 200MHz/ 100MHz 22 734 A
1 1 2EikE

2.2.5 PCIE PHY £ #Rt4h

7A2000 ) PCIE A 4 A~ PHY, ‘ENHLHNESH N . i %5748 CFG. 0648[8]AI LA
N TH PR AN I B0 2 25 I B AT

1. Ak 100MHz 2534 A\ (PCIE REFCLKp/n)

2. USB PHY ] 25MHz %% (USB CLKINp/n)

2.2.6 USB PHY &% Rt4h

USB IZ i LU R £ 7 20, @it 51 1 USB_CLKSEL 34T 1%
1. Az 25MHz Sh4A;
2. AN 25MHz Z AN

USB 12 %I 2> #2445 GNET PHY F1 PCIE PHY {5, Fif UL R A 7 B 1 FH 1% 5% I
IR ERAS TAERT A 7] AANEE USB PHY S350 8

2.2.7 SATA PHY & #gT4h

SATA PHY ZFE 804G DL H N RIE, B A E 4748 CFG. 074061 ATk
1. 4h3B 25MHz 43 %i A\ (SATA CLKINp/n)
2. USB PHY {9 25MHz &2 B} %h (USB CLKINp/n)

2.2.8 GMAC PHY & #RT4h

GMAC PHY S5 By AR PIASKIR, JEITE B 27 774% CFG. 0770 [22] BEAT Uk F¥
1. {31} USB PHY [y 25MHz 2% ) 4 (USB CLKINp/n)
- 12 -
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2. i FH N EB PLL A B GMAC 47 il 28 i 4
2.2.9 PHY Bishz B &

XtF USB3/2. PCIE. SATA Al GMAC PHY, FEWJGAALZ il s BRE S oAb T
IRAS, FRIHESEE B E bR E DA W bR

% 2-5 PHY 42 )26 £

5 25MHz fuik USB3 osc I 4025z (USB3 PHY fii B 257758 3bit24 BH 1)
USB3 PHY
25MHz ZE M EIN EPNEE Y =y
USB2 PHY USB3 PHY % USB3 PHY
USB3 PHY %3 USB3 PHY
GMAC PHY
&5 PLLO PLLO lock (PLLO FCE 7747 %% bit39 A2A 1)
USB3 PHY %2 USB3 PHY
SATA PHY -
25MHz Z5r N PN =
USB3 PHY %2 USB3 PHY
PRG
100MHz Z 3%\ PN =
PCIE PRG PRG by i 4t fa 5 (PRG B B %7248 0 bitd8 A8 N 1)

- 13 -
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3 Hhikzs (g

gl TA RSB 55 A 48 r. fE RS 3A AbFRESIIIEC B i, B0 TA [l 25 )52
BT B AT SCRE A $ . 78 HT B2 /E MR, BRI OL T HT 326 830 40 A7
bk, @ ECE HT Rk 25 4748, nDRE HT $ i #5 A bk 2= (9 R 2] 64 £, MIfi nlvi il 7A
WEBFTA 48 frtthhkis. TERCE W 7B R, WZORIE HT 5% B 9 i ) bk A7 58 — 2o

314 EERYIA 9]
M CPU HI4R F——B[ CPU AJ 5 1] (15 #5 M ik 25 (Al ——3K &, B 4 A b bk 23 (Rl 45 3 3640
Bic & 2%[6]) . PCI 10 Z¥[E])A0 PCT MEM == (8], #Mr F Bibhl 22 (8] 5 PCT 2 LI Huhik 2= [a) 2 AR [F]

L FCEZE: ka8 RER DT AT A A BB % (RRE PCIE B2y e iX
%) WIECE S, HHhEHRAT& PCT B & V5 W stk H 2 2K,

2. 10 738]: iz kb2 18] FH 05 18] PCT $ipisl e SR 10 #ihk =S 18] o fE4F B v R PCIE
I LPC A X BeHuhk 25 1a], AT @it 10 8% iR 17 a] PCIE #5441 28 i R i 4% .

3. MEM ZE[E): B UL AR A (8] 2 S BT I R D MEM 2 6]

Mr b R HC B 2 [E) 6 B F HT 2R HT 2R B 2518, K/ A 32MB. M A PCT 10 %3]
XF N T HT M2k 10 #808], K/NA 32MB. #F F ) PCT MEM 25 i) F SR 5 IRl i N 8 PCIE 345 1Y
MEM 75 [6] f1 % PCIE AP HA e 2% bk 2% 18], LRG3 H| 947 8% BAF. confbus %5,

3.1.1 PCI & &FIhEE

M N BB 8 24 4% 18 PCT W AT 24, AN ERE & T — MR PCT 3453k 1X
e A FE: GPU. DC. PCIE. USB. SATA. GMAC. HDA/12S. MISC fEi#1i4% %3, confbus.
LPC 1 SPT. B MNREH RS, B&'T. hEES Ik 3-1.

R 3-1 AT (e B SR ) R 0% A

Bus 0:Device 0:Function 0 HT

Bus 0:Device 2:Function 0 MISC

Bus 0:Device 3:Function 0 GMACO

Bus 0:Device 3:Function 1 RE

Bus 0:Device 4:Function 0 USBO OHCI

Bus 0:Device 4:Function 1 USBO EHCI

Bus 0:Device 5:Function 0 USB1 OHCI

Bus 0:Device 5:Function 1 USB1 EHCI
- 14 -
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LOONGSON TECHNOLOGY ﬁ )# )EH F %5 ﬂﬂ‘
Bus 0:Device 6:Function 0 GPU
Bus 0:Device 6:Function 1 DC
Bus 0:Device 6:Function 2 HDA1
Bus 0:Device 6:Function 3 PR
Bus 0:Device 7:Function 0 HDA'
Bus 0:Device 7:Function 1 12s'
Bus 0:Device 8:Function 0 SATA
Bus 0:Device 9:Function 0 PCIE_FO Port0’
Bus 0:Device 10:Function 0 PCIE_FO Portl1’
Bus 0:Device 11:Function 0 PCIE FO Port2’
Bus 0:Device 12:Function 0 PCIE FO Port3’
Bus 0:Device 13:Function 0 PCIE_F1 Port0’
Bus 0:Device 14:Function 0 PCIE F1 Portl®
Bus 0:Device 15:Function 0 PCIE GO port0'
Bus 0:Device 16:Function 0 PCIE GO portl’
Bus 0:Device 17:Function 0 ]
Bus 0:Device 18:Function 0 ]
Bus 0:Device 19:Function 0 PCIE H portO6
Bus 0:Device 20:Function 0 PCIE H portl®
Bus 0:Device 21:Function 0 TRE
Bus 0:Device 22:Function 0 SPI
Bus 0:Device 23:Function 0 LPC’
Bus 0:Device 25:Function 0 USB XHCI

E:

1. *hda0 i2s en Ay 1, HDA #2584 AT I &I 24 hdaO_i2s_en A 0 I,
12S # il 28 A4 AT I & B o

2. Y PCIE FO TAELE x4 B, HA5 Port 0 A WL, Port 1-3 ANA[UL; 24 PCIE FO
TAe#ETE x4 #3UF, Port 0-3 0] I,

3. Y PCIE F1 TAELE x4 BiXB, HA Port 0 AT L, Port 1 AR UL; 4 PCIE Fl1
TAELEAE x4 #, Port 0-1 0] W,

4. Y PCIE GO R n] TAELE 2x8 #5,, Port 0-1 A .

5. 4 PCIE H T{EfE x8 # I, RAF Port 0 A/ UL, Port 1 ANR[IL; 24 PCIE H
TAEAE x4 B30, Port 0-1 AJ W.. 4 PCIE HAENEMFIE, Port0 Al 1 $AH I,

6. 4 LPC #Eglifiige S5, LPC(D23:F0) 4 ] M.
M E ST ] AR R TR S RS TR, BERAETEA. eSS

I 4 1o
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3.1.2 PCI B¢ Eifjo) bt

Ab PR 28 AT DU I AN Hi k2 (B SR U7 iR i i G B S TR . — AN HT a8 SRR RC B U7 ]
7% [H) COxFD_FE00 0000 - OxFD_FFFF_FFFF), 55—/ HT R B Hhuhik 22 [E] COxFE_0000_0000
- OxFE_1FFF_FFFF) . J#id HT AnefkECE U719 23 (807 i) RN v 2 B BC B 25 ) K/ A
256 7 IO B M b7 A U ) )RR A IR C B A AR /N A 4K

248 HT 58 X RARvERR B 17 10 4215 (0xFD FE00 0000 - OxFD FFFF FFFE) SKiji Al #F A
B, RN A R B K TE B 25 AR /N Ry 256 <771 o o, Huhik 1 [39: 24] v e Iic B Sk 252 (0xFDFE
#& Type0, OxFDFF 42 Typel); [23:16] %K/~ A 2k5 (Bus Number); [15: 111 R /R 45 (Device
Number) ; [10:8]F/~IIfES (Function Number) ; [7:0]FiW# (offset) . 3-1
#& CPU i F HT vBEfc B U 17 25 (8] 5 7] PCT i B 2 18] (1 Mo hk B SURR AL

39 24 23 16 15 1110 8 7 0
Device Function
TypeO0 FDFEh Reserved Number Nurmber Offset
39 24 23 16 15 1110 8 7 0
Device Functi
Type 1 FDFFh Bus Number e b e Offset

K 3-1 BCE VI FthiR B

24 HT ({5 BE Hihk 23 (8] (OxFE 0000 0000 - OxFE 1FFF FFFE) SRii RN FT I, 45
AN I BCRIL E AR/ 4K 75, b, ik [39: 28] YeE AL B Sk 2K (0xFEO 2
Type0, OxFE1 #& Typel) ; [23:16] F/RE4S (Bus Number) ; [15:11]1F%/RK %S (Device
Number) ; [10:8]F/RINEES (Function Number) ; [27:241F1[7:0]H & RFRIMIE
(offset) o P 3-2 J& CPU fi A HT R By Mk 7= (] 7 in] PCT e 8 25 (Al Hbhk B & SORE K

39 3231 28 27 24 23 16 15 1 10 8 7 0
Type 0 FEOh Offset[11:8] Reserved ,\? Lfr\:lltf:r Function Offset[7:0]

39 3231 28 27 24 23 16 15 _ 11 10 8 7 0
Type 1 FE1h Offset[11:8] Bus Number I\IlDuer\‘r?bC:r Rnction Offset[7:0]

Kl 3-2 BCE V5 bR S A

3.1.3 I HKi% &bt 2= 18 4 Be 7~ 15

XM & U 0] 32 24385 PCT MEM 28 (SR SE B o 30 AT LAFE 12 bk B N A 2 0 EE A
BN A BT bk A BP9 PCT & #5 f4%: GPU. DC. GMEM. PCIE. USB. SATA. GMAC.
had. 12S. LPC. SPI. iX#&##& (Fk LPC A1) fOvs stk n] LA A sh & B —Fh e 7y
RN B PCT B, HEEMNES (PCT FR A MBS, RIS E
FHE MEM ZS[A] A1 T/0 Ak, RGHAEM 020000, 0000~ 0x 7, FEFF X AMHhE P 0Bl &
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LOONGSON TECHNOLOGY

Cidali U]

3d R/ MEM 22 8], M 0x1800, 0000 0x 19FF, £ X ANl PN 40 it &3 A /N 1/0 42 [a](PCIE
- DR

F T X2 PCT SRR 254, M A WIS L& — S F ] g bk vy M) i) e 4%, Eean: iy
FEH2% . HPET #2#%% . confbus At & 27475« MISC I % £ B0 LPC,

* 320
& 3-3 5 T M R [ E b A A PCT s 9 — it bk 2 il DA R e AT Bk 2 )
KANMISCHF VG I 2R . Vi la) 28R, B RARF-19 15 (1byte) , H RRPFUiH (2byte) ,
W RIRFViA (dbyte) , D R FVi (8byte) , Q Fix 4 Fiji (16byte) , C FR
cacheline 1.

F 32 M by [ E sk e A bk 7 1)

INT 0x1000, 0000~ 0x1000, Offf 4K BHW
HPET 0x1000, 1000~ 0x1000, 1fff 4K BW
CONF REG 0x1001, 0000~ 0x1001, Ffff 64K BHW
MISC 0x1008, 0000~ 0x100f, ffff 512K BW
LPC REG 0x1000, 2000~ 0x1000, 2fff 4K W

LPC MEM 0x1200, 0000~ 0x 13ff, FFff 32M BHWDQC
LPC 1/0 0x1800, 0000~ 0x 1800, Ffff 64K B

LPC TPM 0x1801, 0000~ 0x1801, ffff 64K B

2 3-3 i PCI ¥ £ Hudik 2% (R fiid

GPU 256M W
Graphic Memory (JLFEEAF) R E BHWDQC
DC 64K W
PCIE 1/0 ] i E BHW
PCIE MEM AT PEE BHW
SPI MEM 16M BHWDQC
USBO-EHCI 32K W
USBO-OHCI 32K W
USB1-EHCI 32K W
USB1-0HCI 32K W
USB-XHCI IMB W

SATA 1K W
GMACO 32K W

HDA 64K BHW
HDA1 64K BHW
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12S 64K W
SPI REG 4K B
TOMMU 1K BHWD

iR, BT PCIETIO/MEM 1 Graphic Memory #F, &% 4% ik 23 (8] Ko /N 2 [ o
AR, AR LS AS skl 23 1] (AR dG il . PCTETO/MEM  Hbuhik 2% 18] (1K /N 75 B R4 FT 45 14
HoRULE

A M N BB B AERT, Graphic Memory FK/MEHE T BAERI A ERFE . BIOS
VT )M A B A AR B EL GPU LB Sk BAR FRAFERE 2/3 1) MASK {H K &
Graphic Memory MK/, SRJE B FHEE PCT H4# ) 77 2ORIRIG BAE ) KMo

FE1§ ] PCIE #Medh sy BRI OL R, o7 B B A9 37 B 47 25 187 T PCIE MEM Hb b
ZX[E W, 1EN PCIE W44 — 5T,

3.2DMA Bif|9]

M DMA 5 il (R AU A ——BIUATR P P v 6 S8 RS AR U A7 3 ik 22 R ——R A, i (3t
Bk TA) LT AR PR P A7 A TR R A (10 A7 2 1]

M Fr N3 AT DL &S DMA $4E F1i% 4 fuF5: GPU. DC. PCIE. USB. SATA. GMAC. HDA/I2S,
Hord GPUL DC W] DAMR 5 btk 56 b B0 0] 43~ 551 5 1) A 3L 25 14 PN A7 25 TR RO A ) B 1), g A
BEAAAN AT LU ) AL BE 28 5 P9 A7 25 8]

Kb B % 1R A A 2 TR R ARE R S8 I R AN B AN F] B DA MUk TR (K K
256TB (ff1fig HT 64 fitthb==[AIG L) o N T SCRFZ MBI RS0,  FATRMT 4 A bk (1 2
JURL (22 4 60D VEDUME Fr 8 BE 4 DMA D7 I H (045 R 5 A o tumt 20, M A de e AT Bl
SCHF 16 DN RIS RS, W RMIEOLT, RS R R Uk A (8] 5 4 R
HOA G, Helmnt T 4 AN R SE, DMA HHE S (] 06 20T 45 i ik 23 (AT AR 64TB LAY .

M P IR A7 23 (R R B IS L PCT AR P AT 305 7). GPUL DC 233047 EH CAR AT K3
Sk P B T A RN IS I PR ) R S I R e e BB A T R e (D7 1R i A
BRI o XFT GPUL DC Y b1k i 171 i oA ) AT bk e B 0 40 R P

F 3-4 DC vy 1) kb & 1 o R A 4 )

0 addr in&gpu barl mask ==gpu barl base&gpu barl mask addr in&gpu barl mask
1 Hidik bit48 A4 1 ORI 48 fiz

2% 3-5 GPU vjj [al Mkt B 11 iy v A0 -4 5 )
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LOONGSON TECHNOLOGY ﬁ )# FH F %5 ﬂﬂ‘
0 addr in&gpu barl mask ==gpu barl base&gpu barl mask addr in&gpu barl mask
1 Hihk bitd8 1 ORI 48 fiz

Lo~ . . ~ . addr in&gpu win0O mask
2 addr in& gpu winO mask ==gpu win0 base& gpu winO mask -, Spu ~ .
gpu winO mmap & gpu winO mask
addr_in&gpu winl mask |

gpu_winl mmap & gpu winl mask

3 addr_in& gpu winl mask ==gpu_winl base& gpu winl mask

3.3 10 3A+TA RSt zs (8] 43 <

NS 3AHE T RGN R AN T AL R S bl S (R 3. SAHHR I —
Mk 7S )kl o 5 Kz 3-6 o

R 3-6 Juith 3 SALBEERHIEES TA M ik (] dl o s 41

TA MEM bk 8] MEM_UP_LIMIT™ Oxfc, ffff, ffff
PN AE e Hh k2 ) 0x8000, 0000 ~ MEM_UP_LIMIT

7A MEM fiCHh 3k %% A] 0x2000, 0000 ~ Ox7fff, fFfff

AL TH S PCT 4% 7] A1 HoAth 0x1c00, 0000 ~ OxLfff, FFff

TA 10 7% ) AL B 7 [\ 0x1800, 0000 ~ Ox1bff, ffff

P AZ A L 2 ) 0x0 ~ OxOfff, FIff

R, AN RS s A .

EF 3-6 bk 28] B 20,
0x0000, 000~ 0x0Fff, FEFF g RS HIE 256MB PN AE 4% ]

0x1800, 000~ 0x19ff, FEFF J9#F B PCI 10 28], %4 n] LUK A N PCIE & 451 10 &5
] 4 e 30X B Mbohk 2 (Al N, i B oMb b @ G — 2% XBAR M EC B OB OO OB g 3
Oxefd, £c00, 0000~ 0xefd, £dff, FTff (HT1 {10 Z[A]) .

0x1a00, 0000~ 0x1bff, fFFf MM A HIEC & 2516, FRUF MR F & O C & 2k, V51
E—4% XBAR HOEC B % WL £ Oxefd, £e00, 0000 0xefd, FEEF, FEEFCHTL B M2k B 28] .

0x1c00, 0000 ~ Ox1fff, FEEE g A HIMIGIE 15 #4545 [a) Al b 3 25 i B 25 1A]

0x2000, 0000 ~ Ox7{ff, TEEE AMFA I PCIMEM Z310], X Bl ik —2% XBAR [rfC & &
FTLET 2] 0xe00, 2000, 0000~ 0xe00, 7E1f, T (HT1 [ MEM Z2[d]) .

0x8000, 0000 ~ MEM UP LIMIT 3y 3A (175 N A7 HuhE2=1]

MEM UP LIMIT™ Oxfec, ffff, f£f MM i PCI MEM &5 [a), X B Hhhbidid—42% XBAR FITC
B A IS 0xe00, 0000, 0000+MEM_UP_LIMIT ™~ Oxefc, £f£f, FEFf (HT1 f¥) MEM 25 7)) o
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4 HREEFFSR

MR E T — LA Ay, ORI E M LR, AR RFSE 4% 1 (PCIE. USB
) o IXUEFAERG— LHAEN R IECE A AR AR O 2 PCT B DT 2D « MR ECE
T AF AR bk 23 (8] RNy 64KB, A (B v A FR#AS(E]D i BIOS AL .

R 41 A BLE FARYIR

0x0420 FUNC_CONFIGO R/W, RO TIREI B A 745 O
0x0430 FUNC_CONFIG1 R/W DIREIL B AP AE 38 1
0x0440 PAD R/W PAD & L &
0x0448 USBOC_SEL R/W USB 0C Z HICE
0x0460 FIX_ADDR R/W o T2 1) SR HPET BRI kT &
0x0480 PLL 0 R/W, RO PLLO fic &
0x0490 PLL 1 R/W, RO PLL1 i &
0x04a0 PLL 2 R/W PLL2 Fil &
0x04b0 PLL PIX 0 R/W, RO PLL_PIX0 i &
0x04¢0 PLL PIX 1 R/W, RO PLL PIX1 e
0x04d0 FREQSCALE R/W W&o A B
0x04e0 SSCPLL_0 R/W SSC PLL it & 0
0x04e8 SSCPLL_1 R/W SSC PLL it & 1
0x0770 GMACO R/W, R GMACO i & 27 17 3%
0x3ff8 CHIP_ID RO SRR AT
41 BHABCETFSRO

HihbRA%: 0420h

ZRIME: cccc 3celh

KRAAFHAE PCIE. EIRAFEH T (GPU. RoRizhildt. BAF) MM EEE.

K A2 BHARE 0

63:62 | Reserved R'W | fRE

GMEM PiC & =% [aMR ThFEfH e
61 gmem_lpconf en R/W 0: AMEHE

1: ffifg
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TR SRR Ae
60 gmem_lpmc_en R/W 0: AMiige
1. ffife
59 Reserved R'W | f&H
58 Reserved R'W | f&H
281k TA vh HT B RIPR ] 1) 38 P
57 disable loop R/W 0: N2k
1. 2%k
A% 1117 ) GMEM it B =2 [7)
56 disable gmem confspace R/W 0: RFVFM
1: ZEy5n
55:50 Reserved RW | 1RH
pcie g0 ¥ 1 B4 ready
49 pcie g0 pl clk ok RO 0: &AMk
1: BFBhIER
pcie g0 ¥ M 0 B 4f ready
48 pcie g0 p0 clk ok RO 0: &AMk
1: BBhIER
pcie h ¥ 1 B4l ready
47 pcie h pl clk ok RO 0: &AMk
1: BFBhIER
pcie h % 0 B4 ready
46 pcie h p0 clk ok RO 0: &AMk
1: BBhIER
pcie f1 il 1 BP4f ready
45 pcie f1 pl clk ok RO 0: &AMk
1. WP
pcie f1 ¥l 0 Bf4f ready
44 pcie f1 p0 clk ok RO 0: V&AM
1. WP
pcie fO ¥l 3 Bf4f ready
43 pcie f0 p0 clk ok RO 0: &AMk
1. WP
pcie fO ¥l 2 Bf4f ready
42 pcie f0 p0 clk ok RO 0: V&AM
1. WP
pcie O ¥l 1 Bf4f ready
41 pcie f0 p0 clk ok RO 0: V&AM
1. WP
pcie O ¥ 0 Bf4f ready
40 pcie_f0_p0_clk_ok RO 0: VA I
1: WBhIER
39:37 Reserved RW | {REH
pcie g0 uncache Vi nl N fE EE
36 pcie g0 uca en R/W 0: MV )i
1: FTHFVG )
pcie h uncache Vi A iNiEfF fE
35 pcie h uca en R/W 0: PV o) N
1: FTHFVG ) g
pcie f1 uncache Vi nl N fEEE
34 pcie f1 uca en R/W 0: MV )i
1: FTF7 [ ik
pcie fO uncache Vi nl N fE EE
33 pcie fO uca en R/W 0: A5 IA] g
L JTTF5 A s
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32

graphic uca en

R/W

GPU/DC uncache 3 [l i s} e

0= SR P il nid
L: FTHF5 Al g

31:

28

Reserved

R/W

TRE

27

pcie g0 pl clken

R/W

{#i5E pcie g0 [ portl &
0: <M
Lo FTHFRS B

26

pcie g0 p0 clken

R/W

{#i5E pcie g0 [ port0 &
0: <M
Lo FTHFRS B

25

pcie g0 enable

R/W

{fi5E pcie g0 FEi 45
0: ZEIEViA
1: R

24

pcie g0 soft reset

R/W

pcie_ g0 M-S 07
0: fRFRENL
1: fREFELN

23

pcie h pl clken

R/W

fifi¢ pcie h Y portl H%h
0: ST
1: FTHFAS SR

22

pcie h p0 clken

R/W

ifi¢ pcie h { port0 %k
0: ST
1: FTHFA &R

21

pcie h enable

R/W

{§6E pcie h k|3
0: ZEIbT51A
1: YR

20

pcie h soft reset

R/W

pcie h HIBAGEAL
0: fRBRENAL
1: PRFFSEAL

19

pcie fl1 pl clken

R/W

{#iHE pcie f1 [ portl M4
0: P
1: $TFFI 80

18

pcie f1 p0 clken

R/W

{#iHE pcie f1 [ port0 M4
0: P
1: FTIFI b

17

pcie fl enable

R/W

{fi6E pcie f1 =48
0: ZEIE51A
1: R

16

pcie fl soft reset

R/W

pcie f1 IEAE AL
0: fARBREAL
1: fRFFEN

15:

14

Reserved

R/W

(3¢

13

pcie fO p3 clken

R/W

{fifig pcie fO [ port3 Hf 4
0: P
1: FTFFI S

12

pcie fO p2 clken

R/W

{fifig pcie fO [ port2 Hf 4
0: P
1: FTFFI S

11

pcie fO pl clken

R/W

{fifig pcie fO [ portl Hf 4
0: P
1: FTFFI S

10

pcie fO p0 clken

R/W

{fifie pcie £0O [ port0Q Hf 4
0: P f
1: FTFFI S

pcie f0 enable

R/W

g8 pcie fO #&Hil 2%
0: ZEikvia
1: v
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pcie fO IR AL
8 pcie 0 soft reset R/W 0: fRBRE AL
1: fREFEAL
{fiRE de [y
7 dc_clken R/W | 0: JCPAIET b
L: FTIF A
fifie gpu MBS Bh
6 gpu_clken R/W 0: IR PA A
L: FTIFAS
fiEfE gmem FRIRBh
5 gmem_clken R/W 0: IR PA A
L: FT A
4 gpu_soft_reset R/W | gpu MRMEAL, A
3 Reserved R/W R
pcie f1 HIRTEM .
2 pcie clksel R/W 0: LB SN
1: %% PAD 4 A\B &
1 Reserved R/W R
0 default route cfg0 R/W AL E N 0.

A2iEMBCES R 1

Mot RA%: 0430h
BRIME: 0009 99f2h

R ZFAF P44 USB. SATA. GMAC. HDA/T12S. LPC. SPI AH2EfMRCEASH.,

K A-3BHMCEZFFa 1

HDA1 H By 5| B2 il

63 hdal int route R/W 0: f#fH hdal int
1: {#/H hda0_int
62 lpc_ioaddr new R/W THERER 1
RTC 7 1) e % 425 i)
61 rtc_access_speed R/W 0: KT AR, 2H RTC I [A) ZEiR K
1 IR Y7 %, S2E RTC I A EIR 55
{3 HDAG4 o7 DMA ik 5,
60 hda_dma_64 R/W | 0: i/ 32 for DMA ikt
1: fdi ] 64 £ DMA b4k,
59:56 Reserved R/W {R
52 Reserved R/W {R
51:44 Reserved R/W {R
SATA B8R {H
43 sata_clken R/'W | 0: &AH 8
1: BPBpIEH
SATA Vi i ffi &
42 sata_en R/W | 0: 1L
1: ¥V
41 Reserved R/W {R
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40

sata cntl soft reset

R/W

SATA FZE s B AF R AL
0: fREREAL
1 RFFEAL

39

gpiob0 int remap

R/W

GPTO050 5| JiH v T 2 A o5
0: BRIARLES )T
1: Ff GPT050 H Ik 8 21 GPTO3 X 7 f) v b 51 i

38

gpiol5 int remap

R/W

GPTO15 5| Ji 4 T 26 m o5
0: BRIAmLS 53R
1: Ff GPTO15 H Ik 8 21 GPTO2 X 7 f) v b 51 i

37

gpiol4 int remap

R/W

GPTO14 5| JiH v T 25 e o5
0: BRIARLES )T
1: Ff GPTO14 Ik 5 21 GPTO1 X 2 Fé) vl 51 i

36

gpiol3 int remap

R/W

GPTO13 5| Ji v T 25 m o3
0: BRIAmLS 53R
L: ¥ GPTO13 A Wy Wit 2] GPTOO X B Iy 5| B

35:

34

Reserved

R/W

TRE

33

hpet int ctrl

R/W

hpet 17 B4 il
0: HPET B ii4x#B P $| hpetO_int
1: HPET A+ Wi 5 5 4B 2 hpet0/1/2 int

32

Ipc en

R/W

LPC ¥ il 45 { 5E
0: ZE1v51A)
1: RVFUTT

31

Ipc_uca_en

R/W

LPC uncache JNIE{# &
0: % PA 1) inss
1 FTHFU5 1) s

30

spi_uca_en

R/W

SPI uncache JNIE{F &
0: % PA 1) inss
1: FTHU5 )ik

29

conf uca en

R/W

fic & % /7 4% uncache JNIg I RE
0: PV A hnis
L: FTFF7 IR0

28

misc_uca_en

R/W

K misc ¥ % uncache NI fHE
0: PV A hnis
1: FTIF5 1) N5

27

aud uca en

R/W

HDAO/HDA1/12S uncache MI3EA# fE
0: PV A hnis
L: FTFF7 10

26

gmac uca_en

R/W

gmac uncache JIIEfffE
0: %P ) s
L. FTIFV5 )

25

sata_uca_en

R/W

sata uncache JIIEAH e
0: % BT ) ik
L FTFF il g

24

usb_uca en

R/W

usb uncache JNH{F RE
0: % BT ) ik
L FTFF il g

23:

22

Reserved

R/W

TRE

21

hdal en

R/W

HDAT 42 il %% 17 17 {8 5
0: %1351
1: foYFEViR

20

hda0 i2s en

R/W

HDAO/T2S &l #5{# #
0: ffifE 12S ¥tk o
1: {HRE HDAO $2sihi| 58

19

usb3_clken

R/W

usb3 B £ { g
0: WA 4
1: e IEw
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usb3 Vi A #E

18 usb3 en R/W 0: ZE1b171A)

L: FeUFvilal

usb3 PHY #fE AL
17 usb3 _phy soft_reset R/W 0: fEBREAL

l: fR¥FEAL

usb3 FEH#F A S AL
16 usb3 cntl_soft_reset R/W 0: fERREAL

l: fR¥FEAL
usb21 By B fifi

15 usb21 clken R'W | 0: BAHR

L: BPBpIES
usb21 Vi Al fg

14 usb21 en R/W 0: ZE1b171A)

L: FeUFViA

13 Reserved R/W RE

usb21 ¥ HI B AT AL
12 usb21 _cntl_soft_reset R/W 0: flRkREAL

1: PR¥FEAL
usb20 £ i

11 usb20_clken R/W 0: A B4

L: B4 IE s
usb20 Vi A 7

10 usb20 en R/W 0: ZEIEy5R

L: FC¥FVIIA

usb2 PHY #{FE A7
9 usbZ2 phy soft reset R/W 0: fEBREAL

1: PRFFEAL
usb20 4 B R AR AL
8 usb20 _cntl_soft_reset R/W 0: fRbREAL

1: PRFFEAL

7 Reserved R/W fRE

6 Reserved R/W 3e]

gmacO AR AE
5 gmac0_clken R/W 0: A ITHf

1. WHepIEw
gmacO JifEfEfe
4 gmacO sdb flowctrl R/W 0: KM
3:2 Reserved R/W frE

{#ifE usb EHCI 64 fiz DMA Hudil# =,

1 usb_ehci_dma64 en R/W 0: fiiFH 32 fi7 DMA bk AR =

1: {#i/] 64 fiz DMA Hihh #5558

{5 I [ 52 Mgk 177 17] USB. SATA. GMAC £5 4%«

0: {#i /] PCT At B St & bk it 4T i B

0 default route cfgl R/W e P [ E Hohbk i e ¥ 4%

R fix default route N 1, AZETHEHN 1.
VAR =R

A35|HERAEEEFF=E0

HuhkfwF%: 0440h
¥R{A{E: FFFF FFFFh
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AR S R AR E S B

R A4 5B RIBCE S 74 0

5] UART RI/DCD ) UART TAFRERIEFE L3y UART
P

0: AEMHHE bit28 iz

1: TA{E{E UARTS 3%

31 uart3 enable R/W

2] UART DTR/DSR [¥] UART TAEEIEHE ChikiER
UART #2CH )

0: ZAMHHbit28 RiE

1: TAFAE UART2 B

3 UART_RTS/CTS ) UART TAERL Rk ChikeN
UART #2CH )

0: AT H bit28 wiE

1: TAELEWIZE UARTL ik

3B UART _TXD/RXD i) UART TAERER %4 (4ikitly
UART Az

0: TAEFEME UARTO #5K

1: TAETEA=ThRE UARTO Bixl
Hbit[31:29] RETF 0 B, ANEZMHERET A,

UART TXD/RXD #B LAFFEPI £k UART #i5.

5}l CLKOUT FLEX K L{EAik %

27 clkout flex sel R/W 0: TAF GPIO fzl

1: LA CLKOUT FLEX =t

S 4l CLKOUT 25M f TAERE ik ¢

26 clkout 25m sel R/W 0: T.fF GPTO #iz{,

1: TA4F CLKOUT 25M #x

LPC 5|/ (LPC ADO™3/LPC SERIRQ/LPC FRAMEn) [ T.{E
A

0: TAELE GPTO A3k

1: TAEAE LPC #ixk

51 UART _DTR/DSR ) TAERE A (5 bit20 H:[FwkE)
[bit24, bit20]:

00b: TAETE GPIO A&

x1b: TAEFE UART A= (H1 bit[31:28] ¥hiE &7 TIEHES
TRt

10b: TAEYE T2C #xX

5] UART RI/DCD F) AR LS (5 bit19 FEkE)
[bit23, bit19]:

00b: L{ETE GPIO A5l

x1b: TAEFE UART #2xX (H1 bit[31:28] ¥hiE &7 TIEHES
haEeRi=)

10b: TAEYE 12C #X

5| UART TXD/RXD (¥ TAERE k%

0: T{E{E GPTO #Ex

1: TAFELE UART #%38 (1 bit[31:28] e AT LAEE4T)
[R5

3| 1 UART_RTS/CTS B TAEME k%

0: T1E{E GPTO #Ex

1: TAFFE UART #3X (1 bit[31:28] Y@ 5 TAETE4T)
[R5

30 uart2 enable R/W

29 uartl enable R/W

28 uart0 full func R/W

25 Ipc_sel R/W

24 uart dtr dsr sel i2c R/W

23 uart ri ded sel i2c R/W

22 uart txd rxd sel uart | R/W

21 uart rts_cts_sel uart | R/W
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20 uart dtr dsr sel uart

R/W

51 UART _DTR/DSR ) TAEREAIEFE( 5 bit24 L [E ke sE)
[bit24, bit20]:

00b: TAETE GPIO #ixl

x1b: TAEZE UART #53X (H1 bit[31:28] ¥hiE &7 THEHE S
ThaEeti=0O

10b: TAETE 12C X

19 uart ri ded sel uart

R/W

51 UART _RI/DCD ) TARMEAGE S (5 bit23 HfEkE)
[bit23, bit19]:

00b: L{ETE GPIO £

x1b: TAEZE UART #3X (H1 bit[31:28] ¥hiE &7 THEHE S
ThaEeti=0O

10b: TAETE 12C X

18 usb oc3 sel

R/W

5| J§ USB_0C3 1 TR ik 3
0: TL{E#E GPIO &=
1: TAELE USB 0C A=,

17 usb oc2 sel

R/W

54 USB_0C2 f TAERE ik
0: T{E#E GPIO =X
1: TAELE USB 0C A=,

16 usb ocl sel

R/W

5|4 USB_0C1 f TAERE ik
0: T{E#E GPIO =X
1: TAELE USB 0C A=,

15 usb oc0 sel

R/W

54 USB_0CO f TAERE ik
0: T{E#E GPIO =
1: TAELE USB 0C A=,

14 clkout 33m sel

R/W

31/ CLKOUT 33M F T /ERE Rk ¢
0: T4 GPIO #i=z{
1: TF CLKOUT 33M £t

13 sata ledn sel

R/W

515 SATA_LEDn F TAE R %
0: LAETE GPIO Az
1: LAEFE SATA

12:11 hda i2s sel

R/W

HDA 5 I TAERE AL R
00b: GPIO Bix
0lb: HDAO
10b: 128 ik
11b: HDAT Bizt,

10 spi_sel

R/W

SIJ# SPI SCK/SDI/SDO ) TAERE ik %
0: TLAEFE GPIO #{
1: LAE{E SPT #x{,

9:8 spi_csn 23 sel spi

R/W

5] SPT_CSn2/3 () TAVERER k£
00b: T{E{E GPTO #izX

01b: TAETE SPI #5

10b: TAEFE T2C #E5X

11b: {#

7:6 spi csn 01 sel spi

R/W

5] SPT_CSn0/1 () TAERER k£
00b: TAETE GPTO Fixl

0lb: T{ETE SPI B3

10b: TAEFE T2C #ExX

11b: {#

5 i2cl sel

R/W

2] T2C1 SCL/SDA [ TAERE =% %
0: TAEAE GPIO #Exk
1: LAFTE 12C Bz

4 i2¢0 _sel

R/W

2] 1 12C0_SCL/SDA [ TAERE =% %
0: TAEAE GPIO #Exk
1: LAFTE 12C Bz

3 pwm3_sel

R/W

5] 50 PWM3 1 T /e Rk 3
0: TAF#E GPIO HR=
1: TAFFE PWM B
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2 pwm2_sel

S| 4 PWM2 f TAERE ik
R/W 0: TL{E#E GPIO &=
1: TAETE PWM AR

1 pwml sel

S A4 PWML f TAERE ke
R/W 0: TL{EfE GPIO =X
1: TAETE PWM AR

0 pwmO_sel

S| 4 PWMO f TAERE ik
R/W 0: TL{E#E GPIO f&=X
1: TAETE PWM AR

4ASIMEREESFE 1

Mtk fwFe: 0444h

BRIME: 0000 0000h
ARA S 5 S AR ELE B .

R 4-5 5B ML E 77 A7 45 1

31:4 Reserved

R/W

(3¢

3 can3_sel

R/W

5| UART RI/DCD () TAERE % £

Ib: TfETE CAN iz

Ob: TAEFEAE CAN A%5X, fh 51 5T FIC B 25 /748 0 1) bit[31:28]
I bit[24:19] W5 H AR

2 can2 sel

R/W

3| UART DTR/DSR f# TAEA Rk %

1b: LAETE CAN # 3

Ob: T{EEIE CAN iz, H5|MERHAECE %745 0 19 bit[31:28]
Fl bit[24:19] Yese H TR

1 canl sel

R/W

S|/ UART RTS/CTS f#) TR+

1b: TAEFE CAN fi{

Ob: TAETFEAE CAN A%, 5| Pl B 254788 0 ) bit[31:28]
Flbit[24:19] HerE H TR

0 can0 sel

R/W

2| UART_TXD/RXD f#) TAERL Rk H

1b: TAETE CAN #X

Ob: LAEFEAE CAN A5, rh 51 FIlC B 25 /788 0 B bit[31:28]
Flbit[24:19] Yese H TR

4.5 E A B F 7%

AT AT PR TC B 428 i 45 A HPET ABEHR (1) [ 2 17 im) Mokl (Rl el BIOS SR80 o WA
A7 P e ki, $E R G0 RT DU i P B 7 e SR EAC B B A7 A B R MISC 15 % e 1) s H
hE, SRIEIN b [ R R RS SR 345 o st SR HPET R [ 1) Bk o 8 P 31 5 b bk S5 i o
W%l 2% A0 HPET AEE AT DU AR E RS h Wb B F2 o 1 [ bk A R G oe .
BHAE RGAE T T SN B E I & b A FE fHsdE, BIOS FfE M a7 sk 5

TERGRTF —E

H T ) 4 [ S LB B R I ) 5 (R bk 2 1) DK /N 4KB)

Mk RA%: 0460h
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BRME: 5FFF F004h

£ 4-6 [A e LA E AR

63:44 hpet_fix_addr R/W [ 72 Hu ki frg 31 2 12 f7
43:35 Reserved R/W N

34 hpet_fix_addr_en | R/W f B 12 ] S M b B
33:32 Reserved R/W N

31:12 apic_fix_addr R/W [ 72 Hu ki frg 31 2 12 f7
11:3 Reserved R/W (735

2 apic_fix_addr_en | R/W {8 A2 ]tk T B
1:0 Reserved R/W (735

HPET [ g bk iC & (HPET [k == (8] K7y 4KB)

4.6PLLO Bip & & 7758

PLL I EARFEE S 2. 2. 2 15,

LR AR R B PLLO, b gh 0 FSkedz ] USB3/SATA3 4% il 2 i 84, 4t B
B 1 R4 GMAC 752K 125MHz B4

HuhkfRFe: 0480h
ERIMME: 0000 0000h

*£ 4-7 PLLO B B ZEs

63:46 Reserved R/W R

45 pll pd R/W PLL powerdown

44 pll bypass R/W PLL & bypass

43 set pll param R/W WHE PLL L& SH

42 sel pll out2 R/W 1E4% PLL % Hi i 4 2

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

40 sel pll out0 R/W % PLL H 48 0

39 pll locked RO PLL 8

38:32 pll div_ref R/W PLL % N\ 53 34

31:30 Reserved R/W {R

29:21 pll loopc R/W PLL f% A

20:14 pll_div_out2 R/W PLL % tH I B 2 23 455

13:7 pll_div_outl R/W PLL % I B 1 23455k

6:0 pll_div_out0 R/W PLL % tH I B 0 23 4%
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47 PLL1BEEEH 75

PLL R IEIE S5 2. 2. 271,

GRS DR BLE PLLL, HerPar Bl 0 FISRAE D9 DC IR B th kb 1 FISRAT 9 GMEM

fRImf Bk, i Bh 2 FIRAEDY GPU (RS

HoihtfwFs: 0490h

ERIMME: 0000 0000h

% 4-8 PLLI Bl B & 125

63:46 Reserved R/W TR

45 pll pd R/W PLL powerdown

44 pll bypass R/W PLL P bypass

43 set pll param R/W wE PLL ILESH

42 sel pll out2 R/W 1%E4% PLL % Hi B 4 2
41 sel pll outl R/W 1EHE PLL % H B B 1
40 sel pll out0 R/W 1% PLL i B 40 0
39 pll locked RO PLL i€

38:32 pll div ref R/W PLL %y N #5450

31:30 Reserved R/W R

29:21 pll loopc R/W PLL {403 %k

20:14 pll_div_out2 R/W PLL % B 8k 2 23008k
13:7 pll div_outl R/W PLL %ty Bl 1 409513
6:0 pll_div_out0 R/W PLL % tH I 8 0 23 455

48 PLL2 BREZH 7%

PLL I EARHEESHEE 2. 2. 2 71,

LT A R W E PLL2, b e 0 H k=42 HDA 75 211 24MHz bitclk BH8f, %
HEF P 1 HRAE N B 2RI Bh, i 2 B SRAESN CLKOUT _FLEX [RS8

Mok fRA%: 04A0h

ERIME: 0000 0000h

63:46

Reserved

% 4-9 PLL2 fic B & 1Eds

R/W

PR

45

pll pd

R/W

PLL powerdown
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44 pll bypass R/W PLL N #F bypass
43 set_pll param R/W BE PLL FCE S50
42 sel pll out2 R/W JEFE PLL Hr i b 2
41 sel pll outl R/W JEHE PLL % B 1
40 sel pll out0 R/W 1EFE PLL H i b 0
39 pll locked RO PLL 8%
38:32 pll_div_ref R/W PLL % N3 47 %k
31:30 Reserved R/W fREE
29:21 pll loopc R/W PLL {40 afe%k
20:14 pll div out2 R/W PLL % B 8 2 40 S
13:7 pll div_outl R/W PLL % B 8 1 20 S
6:0 pll div_out0 R/W PLL % B 8 0 40 Jii

49 PLL_PIX 0L EZF=E

PLL M EAARNEE S 2. 2. 2 77,

AT R E PLL PIX 0, Forhdartiited 0 FHR/=4E PIXO B b
Huhl % : 04BOh

PRINME: 0000_0000h

#* 4-10 PLL PIX 0 fiE {72853k

63:46 Reserved R/W TREd

45 pll pd R/W PLL powerdown

44 pll bypass R/W PLL A 3F bypass

43 set_pll param R/W WHE PLL [IL & S5
42:41 Reserved R/W fREE

40 sel pll out0 R/W 1EHE PLL Hr i b 0
39 pll locked RO PLL 8

38:32 pll div_ref R/W PLL i N\ 53 44K
31:30 Reserved R/W {R

29:21 pll loopc R/W PLL f545i3fe 4

20:7 Reserved R/W RE

6:0 pll_div_out0 R/W PLL % tH I B 0 23 455

4.10 PLL PIX 1 Bt EZH1FES

PLL ) EAREE S 2. 2. 2 15,
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ZAFAF AR E PLL_PIX 1, Hedtmtgh 0 A=A PIX1 W4,
Mtk fwFe: 04COh
ERfH: 0000 0000h

#£ 4-11 PLL PIX 1 i 2 frae

63:46 Reserved R/W TR

45 pll pd R/W PLL powerdown

44 pll bypass R/W PLL N #B bypass

43 set pll param R/W BEHE PLL Ft B S50
42:41 Reserved R/W e

40 sel pll out0 R/W EHE PLL %t B i 0
39 pll locked RO PLL Bi7E

38:32 pll_div_ref R/W PLL % N\ 5 4%
31:30 Reserved R/W TRE

29:21 pll loopc R/W PLL fis e 4

20:7 Reserved R/W TR

6:0 pll div_out0 R/W PLL % 5§ 0 734

411 SSCPLLEEEZHERLO0

PLL I EARFEE S 2. 2. 2 717,

%A Ar e THC & SSC PLL.
Mtk fwF%: 04EOh

ZRUAE: 0000 0000 0000 0001h

# 4-12 SSCPLL i B 29 /748 0

61:56 Reserved R/W 3e

53:48 div_out2 R/W ORI ES ()

45:40 div_outl R/W ORI ES (@

37:32 div_out0 R/W ORI ES e

31:24 loopc R/W PR S K, AT IE ARV A 8-200 (F1L55)

18:16 ref_div R/W SHM B E

10:08 odf_disable R/W 2 AT A A L, AR — N 4 A, K
05 strb_bypass R/W EIE(E S bypass, EAEFIAZ I strb.
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R/W JEANBL NS A . (EL 4

spread_sel, frac en, frac input, mode period, inc ste
p) k@GS,
A BRI

04 strb 1. HA5 strb bypass N 0 B A#E/EH ;
2. EESHEKEU LREES A AR

. RELE lock ARG A AR .

24 strb_bypass WE N 1 B, LA L& S5 o] LEKT)
FERI R TIE L

03 spread_sel R/W FRATUHT e B, O- L A, 1- FJRAR

02 frac en R/W NIRRT RS, A R

01 sscg en R/W JEAE RS, AR

00 pd R/W IR, = A

412 SSCPLLBCEZFHF=R 1

PLL I EARFEE S 2. 2. 2 717,

%A A7 TR E SSC PLL.
Mtk fwF%: 04ESh

BRUME: 0000 0000 0000 0000h

#* 4-13 SSCPLL fit & 27 fEve 1

60 lock PLL 8RS, AN

55 T GPU Ik 15 B, 0-3 5 PLL2 Ay, 1-3E4% SSC
spu_cit PLL {14t

. o elk sol GMEM I e % 14 B, 0—3& 4% PLL2 A%, 1-38% SSC
gmem_c L PLL ffi%ih

5 do olk sl DC A Bhide B % B, 0-3%4% PLL2 HO%irH, 1-3%4% SSC
= PLL A% H

52:48 cp R E, loope BEEBK, 1Z 354788 W BHK

47:32 frac_input IINEEA % 0 A

30:16 inc step FEATIR 13 B

12:00 mod_period AT 1) ) B e E

413 FREQSCALE L E & FE

A A a T HC BN AR

Hihb A% : 04D0h

¥R{AME: FFFF FFFFh
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% 4-14 FREQSCALE Fit 8 Zi /758

31:26 Reserved R/W TR

25:23 ht_fregscale R/W HT ] SR b 73 45

22:19 Reserved R/W TR

18:16 usb_fregscale R/W USB 2 il 8% i o 20 455

15 Reserved R/W fREd

14:12 sata_freqscale R/W SATA 5| g3 i 8 7 A0

11:7 Reserved R/W ]

6:4 usb2 frescale R/W USB2 2] &Rl 73 4

2:0 sys_fregscale R/W A 0 S 2R s o - A
Fregscale 738t A N: fout= fin *(freqscale + 1) / 8.

L PREH AL R FF A 1.

4.14 PCIE B E 150 HRITHI S Fes

HuhkfRF%: 0638h
ERIMME: 0000 0000h

A A7 R H] PCIE FCE VR Bk . 4P E V) Rl dr b 7E PCIE 42|48 — RS 4
(secondary bus) b, (H#%5IE 0 K, wliEAC B 1% a5 L BC B VT W Bk i 3 — 4%
2k b BN PCIE dm ) — N RCE AL, BoE Dy 0 REE L, LB ALS PCIE 3 I AARXT
Ve Ul

£ 4-15 BEE 75 PCIE it L% 56 &

31: 14 | - R/W | 1REH

&/ PCIE #8285 —MEHIAL, MR R :
03:00 X} PCIE FO A port3—0
05:04 X} PCIE F1 K port1-0

13:0 peie route R/W | 09:08 i PCIE H i port1-0
13:12 %M PCIE GO f#) port1-0
HAfr, 1R
4.15GMACO Bt & & 1728

A AT 2 P R ARAE gmacO DA PHY FAH A E .
HihtfwFs: 0770h
BRAME: 01c2 0e0fh
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% 4-16 GMACO it B 27 {728

63: 33 Reserved R/W 3]
32 gmac_reset R/W gmac IEHIFEAES, WA
31 phy pll lock RO PHY PLL 8iE(E S
30:25 Reserved R/W 3]
24 phy resetn R/W PHY A EHES, KA
S WP
23 ref clk mode R/W 0: PR
1: Z4rhd
PHY 2% I AR SR e %
22 pll 25 125 R/W 0: 125M (DAZUKs ref clk mode BEE N 0)
1: 25M (450 ref clk mode WE N 1)
21:0 Reserved R/W 18

416 R AR B 728

ARA AR FIFRIR 1D,
HoihtfwF%: 3FF8h
ERIME: TalOh

R A-17T MR PRIRFFAAE

63:32 | variable id RO ME R ETAE ID GO U I 3658
31:20 | fix_id RO HER T ID (0x7A1)
19:0 variable id RO ME R ATAE ID GO U I 358D
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5 FRETIEHIER

M P AR B T 1 ) S e T T ) 4% o T PAY B ) o T 1 45 B 22 SR 64 ST T,
S FEP R BT H o W SCRRIE I R HT 9 R AT U R . ZErh 2T U
AF P FR B L 5] B R B AL PR T i N S R, ARER SR W 5] R b . A HT
WEJTCR, AT EHOMNO WG ER:, MR HT Bl ms 2 kb i R e F
AL HT P a8 25 A7 b, ACPRERE I HT P @ o e b o M v I SRR S Py A
W b B R, BT 64 AR TR IR A2

M SRR H OURR H T, HAE  TT DAKS TP A5 R e g PN AL R & . P IR A b
AR B 2R A PTG, X ANEC B H T AR HT 1 S PR rh i SO R

FE TR PSR S M A AR BT LA R T D RE 1A 10 4% 1) R TR B 4 A e 1)
Pt ds, A% PCIE B ilid legacy W75 s, Kol Ak 2R Fr W ARIK PCIE #2145,
SRJE PCIE 47 il 25 e v i 2o v e 5 R 2 e A 1 v s 2, M P ) o 42 o 4 e 20
LM B R T 51 A S AR AR

FE HT 4 2 W R, M W BER 1 PCIE A BT ot v i v W 2 g vh (5 B 3%
ZME R R T T s, TR W A S S R HT B, SRR HT R s b
%o KT PCIE Wik, AWM, —M2 & iR M legacy Pk, JERLHF A ) PCIE
PR 2% (0 T 2R vh W5 Bas 2 W ) e s 4%, el b s ) 6 0 5K v A5 IR B R
HT W80 Rl RE PCIE &) MST RISTIhRE, WA MST Hr Wil B4 #r /v PCIE
FREA] 48 AR P e A B 40 R HT Y B 2R, )R — PSR, PCTE e 4 0 i
SOASTRER I ., HABEAESH A AT Lo 42 H14%

int0 — route
12% - INTnO core
INT ctrl
it —— EnMgSiIne —,\
A T ir bus YT HT1 int X 3A
TR 10-APIC us
(MST) V/

5-1 3A+7A W RGrnEE

K 5-1 DL 3A+TA THEHLAR G ABIR U IH o W8 K e R J ot 72 . B FRRoR T b
e R R, BRI E L k2 INTnO Sk ik, R as 2@t HT W 85k
Wl Wes (B 7 LAEAE MST U PCIE 545) KRHIHIT intX 245 TA PR Wil 2%,
223t R T bR IR MY B O IIERGE A HT V8 SE0 45 3A [ HT #&85, 3A (1) Wrdss il 2%
T I A I 5 IR HT 5 28 rh Wi S Bz b, 28 it e A B 3> Ab PR 2R A%
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LOONGSON TECHNOLOGY

Cidali U]

M Fr A e ) 2 (K bk 25 18] K /N oA 4KB,  EEgaiihl (B B EB =5 1R])) /1 BIOS Bt & .

5.1 PEfR 7 EC

MR PN 1 % i I r T 2R e 3 b W sk 2 o P ITR  SS A TR W S I A LR 51,
e, PUAS UART 421 g5 3 FH —ANrh b 5| A,

6 > 12C fE 85 L — AP 51 B,

HPET [I=AN timer FLH—ANrR 5] 4,
12S PRy A% i g% b KRN DMA R, B4 1% b — AN e SR,
GPI00™3 43 Ak 5 — AN 5| i, oAb GPTO L — N b 51

R 51 M b s i 4% b W o T

0 - 32 pcie f0 0

1 - 33 pcie fO 1

2 - 34 pcie f0 2

3 - 35 pcie f0 3

4 prg 36 pcie f1.0

5 sataphy 37 pcie f1 1

6 usb3phy 38 pcie h lo

7 gmacO_phy 39 pcie h hi

8 uart[3:0] 40 pcie g0 lo

9 i2¢[5:0] 41 pcie g0 hi

10 - 42 -

11 can 43 -

12 gmacO_shd 44 toy[0]

13 gmacO pmt 45 toy[1]

14 - 46 toy[2]

15 - 47 acpi_int

16 sata 48 usb 0 ehci

17 - 49 usb 0 ohci

18 - 50 usb 1 ehci

19 1pc 51 usb 1 ohci

20 hpet[1] 52 rtc[0]

21 hpet [2] 53 rtc[1]

22 usb3 54 rtcl2]

23 hdal 55 hpet [0]

24 pwm[0] 56 i2s dmal0]

25 pwm[1] 57 i2s dmal1]
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26 pwm[2] 58 i2s/hda
27 pwm[3] 59 gpio hi
28 de 60 gpio[0]/gpio[13]
29 gpu 61 gpio[1]/gpio[14]
30 gmem 62 gpio[2]/gpio[15]
31 thsens 63 gpio[3]/gpio[50]

5.2 FhEfHEXFFeRmiL

MR I R W i S A SRR, A B AR w24

R 52 WG H A%

BT R IR B A7 A o
INT MASK 1 R/W 0: fHHEZ A Wr; 1
1: FloZh .

HT ¥ 1860 Hh W e 2 4745

HTMST EN 1 R/W 0: KM HT W EA T 0
1: {HRE HT BB 7R,
fi R 7 K B AT o
INTEDGE 1 R/W 0: Pl A s 0
1: G R AT
ik i 2 v T R B A A7
INTCLR ! o 5 RTINS 0 KA /A
SOFT INT i RV A A R o W P A7 2 0

A5 P RABEAN % v T, S5 T B 4% 1) v B o

H T % R A AR

FAOREC B K Z W AR A S8, 125 A7 28 4%
EEDASNiopiaawi kA

bit0: BEHIZS INTnO/HT 5448 1o;

bitl: EEHIZS INTnl/HT 354128 hi.

bit7:2: {#H&.

ROUTE_ENTRY 8 R/W

HTMSI VECTOR 8 R/W HT 4 S8 1 W ) 22 25 A7 o IS
HEE] INTRO IR (FEIRSS) 1758,
INTISR_CHIPO 1 RO 0: FTEH T, 0
1: A9k,

HEE] INTnl R BeRES (RS 175,
INTISR CHIP1 1 RO 0: FTEH T, 0
1: A9,
HHIBTE R A7 8
INTIRR 1 RO 0: WA WK, 0
1: HHWrigER.

HIPIRE (TERSE) HFH4.
INTISR 1 RO 0: A W BRI 0
1: HWriE.
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H T Rl A R P B 2 A
X T LAl A S
INT POLARITY 1 R/W 0. B 0
1: {RHCPARR .

M b A 4z i) 28 0 U n) Ho ki 2 [ e 1, U inl 2R RECA Ox5EEF, £000, HuhkZ3 (8] KN A
4KBo BT ] 28 AH OC B A7 a4 1 kb 23 A R 5-3.

F 5-3 P F AR bl AT

INT_APIC_ID 0x000 RO rhT s ] A bR I T A
INT_MASK 0x020 R/W o T 57 A A A

HTMST_EN 0x040 R/W HT Jif S5 60, Hh 7 A 8 27 A7 2%
INTEDGE 0x060 R/W il k07 S BE A A A
INTCLR 0x080 Wo ik e ik A e BT R A A
SOFT_INT 0x0a0 R/W B A WA A A
ROUTE ENTRY 0 0x100 R/W HRWTES A AR [ 7- 0]
ROUTE_ENTRY_8 0x108 R/W w7 % b 2 A7 A (15— 8]
ROUTE_ENTRY 16 0x110 R/W w7 % b 2 A s (23-16]
ROUTE_ENTRY 24 0x118 R/W Hh T % b A A7 A [31-24]
ROUTE_ENTRY_32 0x120 R/W w7 % b A A7 4 [39-32]
ROUTE_ENTRY_40 0x128 R/W w7 % b A A s [47-40]
ROUTE_ENTRY_48 0x130 R/W Hh T % b A A7 s [55-48]
ROUTE_ENTRY 56 0x138 R/W rH KT HH 2 A 2 [63-56]
HTMSI_VECTORO 0x200 R/W HT rhigfr e &2 fr a8 [ 7- 0]
HTMSI_VECTORS 0x208 R/W HT Hh i ) &2 A7 2% [15- 8]
HTMSI VECTOR16 0x210 R/W HT Hp Wy [ & 25 A7 2 [ 23-16]
HTMSI VECTOR24 0x218 R/W HT Hp Wy ) & %5 745 [31-24]
HTMST_VECTOR32 0x220 R/W HT o i) 5 55 47 2 [39-32)
HTMST_VECTOR40 0x228 R/W HT o 7 i) 555 47 2 [47-40)
HTMST_VECTOR48 0x230 R/W HT o7 i) 555 47 2% [55-48)
HTMST_VECTOR56 0x238 R/W HT o7 i) 5 %5 47 2% [63-56 ]
INTISR 0 0x300 RO P F] INTnO U IIRES (FERRSS) FAEd
INTISR_1 0x320 RO HEEE] INTnl P IORES (FERSS) A7
INTIRR 0x380 RO Hh T 5K A A7 A

INTISR 0x3a0 RO HIWRIRE (FEIRSS) Frfrds
INT_POLARITY 0x3e0 R/W o T R FLT B P AT A
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Hh T i 2R AR TR BT AR
Mok fR#%: 000-003h J&M: RO
BRiAfE: 07000000h KN: 32 41
31:24 apic_id RO T Ay 1D
23:0 Reserved RO 17eq
Mok fRA%: 004-007h J&M: RO
ZRIME: 003F0001h K. 324k
31:24 Reserved RO 1%B5
23:16 int_num RO CFRH R WIIEAN S SERR TN iz B D L.
15:8 Reserved RO il
7:0 apic version RO Fp W i A AR
o TR B R
HodikfwEs: 020-023h J&M: RIW
ZRiME: FFFFFFFFh K. 324k
31:0 int mask R/W Fp BT HERL 5 A7 25 IOAE 32 £7 (bit[31:01)
HodikfwF%s: 024-027h J&M: RIW
ZRiME: FFFFFFFFh K. 324k
31:0 int mask R/W R T 2 A 2 1 32 7 (bit[63:32])
HT S il B gE 7 e
Hihib W% : 040-043h JE M RIW
ZRIA{E: 00000000h K/N: 32 41
31:0 htmsi_en R/W HT Bl B E R A28 01K 32 17 (bit[31:0])
M fWA%: 044-047h J&M: RIW
ZRIA{E: 00000000h K/N: 32 41
31:0 htmsi_en R/W HT HR Wi BB (E R 2 A4 i 32 4 (bit[63:32])
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Hh BT ik R 2 ) B AR A

Mok fR#%: 060-063h J@tE: RIW

R\ : 00000000h KoN: 3247

31:0 int edge R/W F T i % 33 i AT AE AR IO 32 A (bit[31:01)
Mk fWF2: 064-067h J@tE: RIW

R\ : 00000000h KoN: 32 47

31:0 int edge R/W Fp T A A 2 AT A AR IO 32 A (bit[63:32])
B R R

HodikfwF%: 080-083h J&tE: WO

IRIME: N/A K/N: 3247

31:0 int clear Wo oW R A A AR MK 32 AL (bit[31:0])
Hidik{w#%: 084-087h J&tE: WO

ERIME: 000000000 K. 32 4k

31:0 int clear Wo I R A A RS 0 32 47 (bit[63:32])
KW AR

bk fw#%: 0A0-0A3h J&tE: RIW

2RIME: 00000000h KN 3241

31:0 soft int R/W B A 2R RO 32 A7 (bit[31:0])

Ml RF2: 0A4-0A7h J&ME: RIW

R : 00000000h KN: 3247

31:0 soft_int R/W B AR R 32 7 (bit[63:32])
w7 B R G B B AR

Hidkfw#%: 100-103h J&ME: RIW

2ZRIA{E: 00000000h KN 3247
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31:9 Reserved R/W 1R
1:0 Reserved R/W 1R
bt fm#s: 104-107h JEME: RIW
2RAE: 00000000h Kh: 324
25:24 gmacO_phy R/W GMACO_PHY HHr 2% o it B 2717 2%
17:16 ush3phy R/W USB3PHY H B i i fic & 27 7748
9:8 sataphy R/W SATAPHY Hh Wt % FH i B 27 17 o
1:0 prg R/W PRG H W7 % ph i B 27 A7 4
bt fm#%: 108-10Bh JEME: RIW
ZRA{E: 00000000h Ko 3247
25:24 can_int_route R/W
17:16 Reserved R/W e
9:8 i2c_int route R/W 12C o Wit F i B 2 A7 o
1:0 uart _int route R/W UART 7 W i f Bic B 25 17 2
HhhkfmF: 10C-10Fh JEME: RIW
PRiA{E: 00000000h KN: 32 fir
25:24 Reserved R/W 1R Eq
17:16 Reserved R/W 1R Eq
9:8 gmacO pmt int route R/W GMACO PMT o Wfr it FH i B 25 17 2%
1:0 gmacO sbhd int route R/W GMACO_SBD H Wt it 1 Fic & 25 17 2%
HihtfwF%: 110-113h JEE: RIW
ZRA{E: 00000000h KN 32 4%
25:24 Ipc_int route R/W LPC i % e B &5 A7 2%
1:0 SATA int route R/W SATA o Wi I C B &5 77 2%
bk f#%: 114-117h JEME: RIW
ZRA{E: 00000000h KN 32 4%
25:24 hdal int route R/W HDA1 I i Bic B A A7 2%
17:16 usb3 int route R/W USB3 o [ i HH Bic B A7 A7 2%
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9:8 hpet2 int route R/W HPET2 H Wi o i B 25 7 7
1:0 hpetl int route R/W HPET1 H Wi i it B 25 7 7
bk fm#: 118-11Bh JE&E: RIW
ZRIMH: 00000000h K 3241
25:24 pwm3_int route R/W PWM3 HP BT i FH T B 25 A7 o
17:16 pwm2_int route R/W PWM2 HP BT i FH I B 25 A7 o
9:8 pwml int route R/W PWM1 HP BT i F T B 25 17 o
1:0 pwm0_int route R/W PWMO o [ i HH e B 25 7 2%
bk fRFe: 11C-11Fh JEME: RIW
ERINME: 00000000h K/N: 32 41
25:24 thsens_int route R/W Thsensor H 7% H G & 2717 2%
17:16 gmem_int route R/W GMEM o W7 it FH ic B 55 A7 28
9:8 gpu_int route R/W GPU A 7 % Fh i & 27 17 2
1:0 dc_int_route R/W DC A 87 4% e B 55 A7 2%
bk : 120-123h JEME: RIW
RiA{E: 00000000h KN: 32 fir

25:24 pcie fO p3 int route R/W PCIE FO %

3

& 3 rhbT S £ G B AR A7 A
& 2 rhbT S £ G B AR A A

17:16 pcie fO p2 int route R/W PCIE FO %

3

9:8 pcie fO pl int route R/W PCIE FO #1128 1 g flid & 2172
1:0 pcie fO p0_int route R/W PCIE FO 528 0 o Wit i B 25 17 2%
Hidib W% : 124-127h J&tE: RIW
ZRA{E: 00000000h KN 32 4%

25:24 pcie h pl_int route R/W PCIE H %4148 1 dribrig e B 27 17 o8
17:16 pcie h p0_int route R/W PCIE H #4148 0 bk e B 27 17 o8

9:8 pcie f1 pl int route R/W PCIE F1 ##8% 1 dr i e & &5 /£ 9%

1:0 pcie f1 p0 int route R/W PCIE F1 #E#1%% 0 (8% FC) o Wit H e & &5 77 2%
bk fR#%: 128-12Bh JE&ME: RIW
ZRA{E: 00000000h KN 32 4%

25:24 pcie gl pl int route R/W PCIE G1 #5#8% 1 tp i i lid B 2 17 2%

- 43 -
PR AL BERAS
Loongson Technology Corporation Limited



Feim izl

LOONGSON TECHNOLOGY ﬁ)# )EH F %5 ﬂﬂ-

17:16 pcie gl p0 int route R/W PCIE G1 #5#1%% 0 th i i B 2 A2 9%
9:8 pcie g0 pl int route R/W PCIE GO #5#18% 1 th Wi i lid B 2 A2 9%
1:0 pcie g0 p0 int route R/W PCIE GO #5#1%% 0 th b i i B 2 A7 2%

Hhk WA : 12C-12Fh J&M: RIW
ERIME: 00000000h K/N: 32 £
25:24 acpi_int route R/W ACPI W& e B & 7o
17:16 toy2 int route R/W TOY2 A 7R HH i B 25 1o
9:8 toyl int route R/W TOY1 Witk i iic B &5 A7 28
1:0 toy0_int_route R/W TOYO H Wi i i B 27 17 2%
Huhkfw#% . 130-133h JEME: RIW
ERIA{E: 00000000h K: 32 4t

i

25:24 usbl ohci int route R/W
17:16 usbl ehci_int route R/W USB1 EHCT 2 il 2% H i % ph i B 27 A7 3

9:8 ushb0 ohci_int route R/W USBO OHCT # il 8% Hh Wt % FH 0 B 2 47 2%
1:0 ush0 ehci_int route R/W USBO EHCI # il 88 W % FH 0 B 27 17 2%
HihkfwF%: 134-137h J&tE: RIW
ZRIME: 000000000 K. 324k
25:24 hpet int route R/W HPET H 7% FHTiC B 27 17 28
17:16 rtc2 int route R/W RTC2 P W% AL B 25 758
9:8 rtcl int route R/W RTC1 P W% AL B 25 758
1:0 rtc0 int route R/W RTCO P Wri% AL B 25 758
Mol fR#2: 138-13Bh J&ME: RIW
R : 00000000h K/N: 32 41
25:24 gpio_hi_int route R/W GPIO B (bit[56:4]) FRTEE il & &5 7o
17:16 i2s/hda_int_route R/W 12S/HDA 45 il 5% Hh 1 % £h 0 B 2 17 2%
9:8 i2s dmal int route R/W 12S DMAL AR iK% i AiC B 25 A7 2%
1:0 i2s dma0 int route R/W 12S DMAO A7 ¥ i Fic B 25 A7 2%
HuhkfR#2: 13C-13Fh J&ME: RIW
ERIA{E: 00000000h KN: 3247
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25:24 | gpio3_int route/gpio50 int route | R/W | GPT03/50 Witk Hific B 27 17 %%
17:16 | gpio2_int route/gpiol5 int route | R/W | GPT02/15 H Ik thific B 75 77 5%
9:8 gpiol_int_route/gpiol4_int_route | R/W | GPTO1/14 Witk fffC & &5 £7-9%
1:0 gpio0_int_route/gpiol3_int_route | R/W | GPT00/13 Witk B L & &5 7745

HT 75 B a9 Wim 2 i B 57 5%
HulikfRA%:. 200-203h J&ME: RIW
ERINME: 03020100h Ko 3241
31:8 Reserved R/W fREE
7: 0 Reserved R/W fREE
Huhikf#%: 204-207h JEME: RIW
BRIME: 070605040h K/N: 32 41
31:24 gmacO phy int vector R/W GMACO PHY HT rp ¥ [n) B il & 2517 2%
23:16 usb3phy int vector R/W USB3 PHY HT rp ¥ [n) Bl & 517 2%
15:8 gsataphy int vector R/W SATA PHY HT o WriA) & fic B A7 5%
7:0 prg int vector R/W PRG HT FR T [m] & & 2 A
Hhhkfm#: 208-20Bh JE M RIW
ZRA{E: 0BOA0908h Ko 3247
31:24 can_int vector R/W CAN HT rhirIA & & ZF 172
23:16 Reserved R/W TR
15:8 i2c_int vector R/W 12C HT o i m) 2= fic B a7 17 2
7:0 uart_int vector R/W UART HT A1 ) BTG B 25 17
bk fR#%: 20C-20Fh JE&ME: RIW
ERINME: OEOFODOCh Ko 3241
31:24 Reserved R/W {R
23:16 Reserved R/W {R
15:8 gmacO _pmt_int vector R/W GMACO PMT HT i [m &t B 1725
7:0 gmacO_sbhd_int vector R/W GMACO_SBD HT ¥ [n] & it B 51725
bk fR#%: 210-213h JETE: RIW
ERME: 13121110h Ko 3241
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31:24 lpc_int vector R/W LPC HT ") s & %5 17 4
7:0 SATA int vector R/W SATA HT vhlbr[m) &l B S 7 28
bk e : 214-217h JETE: RIW
PRINE: 17161514h Ko 3241

31:24 can_int vector R/W CAN HT Hr I ) FE L B 25 17 4
23:16 Reserved R/W {R
15:8 i2¢c_int_vector R/W 12C HT S irm) i B 2 7oy
7:0 uart int vector R/W UART HT Fp i m) &1 B 25 7
ik f#%s: 218-21Bh JEME: RIW
BRIME: 1B1A1918h K/N: 32 41
31:24 pwm3_int vector R/W PWM3 HT i ) i B 29 A7 2%
23:16 pwm2_int vector R/W PWM2 HT vt ) i i B 29 A7 2%
15:8 pwml int vector R/W PWM1 HT Fp i m) &1 B 25 7
7:0 pwm0 int vector R/W PWMO HT F iy [m) 2 & 27 A7 o
bk fR#%: 21C-21Fh JEME: RIW
BRINME: 1EIF1DICh K/N: 3241
31:24 thsens_int vector R/W Thsensor HT A0 & B 4725
23:16 gmem_int vector R/W GMEM HT rf ¥ ) s e B 2 A7 2%
15:8 gpu_int_vector R/W GPU HT I ) S fic B 25 A7 2%
7:0 dc_int vector R/W DC HT i ) &= fic B 2 17 o
Hiht WAz : 220-223h JEE: RIW
PRINME: 43424140h K/N: 3241

31:24 pcie f0 p3_int_vector R/W PCIE_FO 54| %% 3 HT Hh i EHC B 1708
23:16 pcie f0 p2_int_vector R/W PCIE_FO 54| %% 2 HT h b B B 1708
15:8 pcie fO pl int vector R/W PCIE FO ##%% 1 HT dr i m 20 B 21728

7:0 pcie fO p0 int vector R/W PCIE FO #=#1%% 0 HT dr i m 20 B 271728
HodikbfwF%s: 224-227h J&tE: RIW
PRIME: 47464544h KN 321
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31:24 hdal _int vector R/W HDAL #2445 1 HT Al [m) S fic & 745
23:16 usb3_int_vector R/W USB3 #&#i]#% 0 HT AW [m) S fic & 5 7 4%
15:8 hpet2 int vector R/W HPET2 HT Hf W m) 5 i B 25 17 o
7:0 hpetl int_vector R/W HPET1 HT Hf Wy ) S C & 27 A7 A
HodikfwF%: 228-22Bh J&tE: RIW
BRiIME: 4B4A4948h KN: 3247

:

31:24 pcie gl pl_int_vector R/W PCIE_G1 #5541 9% 1 HT Py ) 210 8 & 758
23:16 pcie gl p0_int_vector R/W PCIE_G1 #5448 0 HT Hp Wy ) 210 B & 758

15:8 pcie g0 pl int vector R/W PCIE GO 5|25 1 HT rpirn) Bl & &5 725
7:0 pcie g0 p0 int vector R/W PCIE GO 5|25 0 HT rp i n) B il & & 725
ks : 22C-22Fh JEE: RIW
BRINE: 4F4E4ADACh K/N: 32 41
31:24 acpi_int vector R/W ACPI HT v il B 27 A7 2%
23:16 toy2 int vector R/W TOY2 HT wplbr[n) s fid B S 17 2%
15:8 toyl int vector R/W TOY1 HT wplbr[n) s lic & S 17 2%
7:0 toy0 int vector R/W TOYO HT wplbr[n) & fic & & 17 2%
Huhibfw#% . 230-233h J&E: RIW
BRINE: 53525150h K/N: 3241

31:24 usbl ohci_int_vector R/W USB1 OHCI #5#|#% HT dri ) B h B 75 17 2%
23:16 usbl ehci int vector R/W USB1 EHCT 5% HT driy e B0 B 2547 58

15:8 usb0 ohci_int vector R/W USBO OHCT ¥kl 4% HT Al ) SHfic & 25 fr e
7:0 usb0_ehci_int vector R/W USBO EHCT il 4% HT A ) SHfic & 25 fr e
HodikfwF%: 234-237h J&tE: RIW
ZRN{E: 57565554h KN 32 4%
31:24 hpet_int vector R/W HPET HT wh im0 & 2 A s
23:16 rtc2 int vector R/W RTC2 HT I\ =l B A A7 2%
15:8 rtcl int vector R/W RTC1 HT th I\ =l B A A7 2%
7:0 rtcO_int vector R/W RTCO HT th I\ sl B A A7 2%
HodikfwF%: 238-23Bh J&tE: RIW
BRiAME: 5B5A5958h KN: 32 4%
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31:24 gpio_hi_int vector R/W GPIO mifii (bit[56:4]1) HT vl i B 2 17 o
23:16 i2s/hda_int vector R/W 12S/HDA i 4% HT vp b ) FE i B 27 7 o
15:8 i2s dmal int vector R/W 12S DMA1 HT 1K i & % 7 5
7:0 i2s dma0 int vector R/W 12S DMAO HT 1K ] i fic & % 7 7%

Mok fRA2: 23C-23Fh J&tE: R/W

BRiME: 5F5E5D5Ch KN: 32 47
31:24 | gpio3_int vector/gpiob0 int vector R/W | GPI03/50 HT I v it B 2717 7
23:16 | gpio2 int vector/gpiol5 int vector R/W | GPI02/15 HT Hpr[n) E il B &1 o5
15:8 gpiol_int_vector/gpiol4_int_vector R/W | GPI01/14 HT wikr|n) EE B Z 1728
7:0 gpio0_int_vector/gpiol3_int_vector R/W | GPI00/13 HT rplfr[n) Bl & 51728

BAE INTNO BT ZER SRS FFER

Huhibfw#% . 300-303h & RIW
RIA{H: 00000000h K/N: 32 fir

B H1 ] INTO F) o Wi 78 AR 35 RS 35 A7 4 I 32 Az

31:0 int isr 0 R/W (bit[31:0])
HuhkfRAZ: 304-307h J&M: RIW
ERIA{E: 00000000h KoN: 32 4t

31:0 int_isr 0 R/W % FH 2] INTnO 19 Wi 7 IR RS T A7 A 007 32 7 (bit[63:32])

B HE] INTNL K P WE IR RS F /788

Hihib W% . 320-323h JE M RIW

2RiA{E: 00000000h Jorh: 32 f7

31:0 int isr 1 R/W B 2] INTnl 19 BRSO IRAS T AR 09K 32 7 (bit[31:0])
Mok WA%: 324-327h JEtE: RIW

ERIME: 00000000h K/N: 32 fi7

31:0 int_isr_1 RW | B EHE] INTnL Wi fE IR S-IRAS B 473 1 1 32 A (bit[63:32])
H WTE SR B AR
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Hidik A% : 380-383h JEM: RIW

ERiAfE: 00000000h KN: 32 41

31:0 int irr R/W T IE SR A A7 2R IOAK 32 f7 (bit[31:0])
HuhkfRA%. 384-387h JEM: RIW

ERIA{E: 00000000h KN: 3247

31:0 int_irr R/W PRI SR 2 A 1 32 fi7 (bit[63:32])

H TR IR RS RS

Hodi-fwFs: 3A0-3A3h B RIW

ERIME: 000000000 K. 324k

31:0 int isr R/W T 7R AR 5 IR A P AE RS M 32 47 (bit[31:0])
HodikfwEs . 3A4-3AT7h J&M: RIW

ERIME: 000000000 K. 324k

31:0 int_isr R/W R IR SRS T AE 28 = 32 AL (bit[63:32])
HH T B Pl R AR 1 B AR

HodikfwF%: 3E0-3E3h J&M: RIW

2RIME: 00000000h KN 3241

31:0 int polarity R/W F T EEL S i o AR P B AT A MK 32 2 (bit[31:0])
Mol fR#: 3E4-3E7h J&tE: RIW

R : 00000000h KN: 3247

31:0 int polarity R/W F T B SP fih  A PE B AT A R 32 6L (bit[63:32])
5.31% & TR

e P R PRI EOERE B 1M A R RS B TR AR, 12S DA H ik
MRS, gpio FRIWTARYE 75 25 AT DARC B R T il B0 Fikab Ak a - HL A mh 859 D H P i
Ko HEr AR
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XtF PCIE B g%, — iy s Mt i W2 (17 20Ks PCTE il o i) rR s 5 7 Fr 1) Bbfr 422
e B For U B PCIE B4 1 MST i,

£ PCTEMST 5 U, M ALY PCIE 2] 234205 ) MST bt , 2of & st
Jl HT AR A gn HT il ds . DRIk, BPE AR BERURE PCIE e (1 MST FR I i) B AT Ay
PP TG LR HT o 1) & X 2T K

5.4 Fh BT ALIE IS A2 1F 4015 PR

FER WA W =R, R R s ) AU B A IR 2 MR T X
JS2 ) R TR 5 AR, A B AR W N 5| RIS R T, AL I I SO v
PEM AR ISR CRITEIR S & A7 48 ) A AFa 3R 15 T % th2s B C R eRiE . Hibrat
HFEA:
Lo A b R s o] S U B v 46 P b (REAARD
M B A o 2 o e SR (B
Qb 3R 25 P v B ) SR AL B v B | R BT CREAD
AbFEER R b BT
AL FR R E O s ) SRR AR AN b ()
Qb 3RS P o S o A5 3 b e R CRRAED
Qb R P 0 B ) 4 G PATGE 2R Y rh b A s R
AbFEZRTT P AT
Kb IR 25 e AL B R T CRRAEED
- R FRES B P R S ) A BRI I AR (R T CH AT AR, M A e
SR D s G
11 AbSRES M b 0 o 42 s S 4T 0T U P rh T e . CBR A
12. AbEEE Rz El. G

B T A S B o R

—_
(e

72 HT BB AL 7 2R, MR M P B PCIE 35 B B i NS, 7 DA
S P INE I  BUAL T S T 0, AT G T A BLARE 1T 2 58 2560 b A i
. AL AN
L MR B B R A PR R
0 72 0 A 6 R A BB T 5% A
S P S S BE SC) HT S CRER)
U AR . R
HEFE S P I R T SR R
AR E R BT R R T R (B
SRS 1 EL HT S B R R B
UL TR . )

© N o ook wN
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9. ACEEER AR W IR S R AL B R T (R

10. AL F B A I d 2R TE BR TR B (IR PCIE BE4% & AT MST Ay, TPARFEED.,
€7¢ED)

11, AbFEEEH W E. B
AT AT AR B MR A P 80 4 0 R 1) HT A B ) =
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EE RS

Jeits TA2000 PN EBEE R — ME AL IKSS, AT DI I SRAE 2 A7 23R4T 00, ] A P S S B
7RI I R R AR B R AL
N THZ i AL IR AR AR SR BT A A LA BB, IR S B A7 3 1 S bk 5 v s ) 9 — B

6.1nERRAFEREF 7R

AR BT A FH R B I R AR SR 1) — e s i S
Hutikfi#%: 0400h
PRiAE: 0000_0000_0000_0001h

R 6-1 ALK E A A%

»
i

63:7 reserved R/W ]
64 cluster sel R/W RFERIERE: 0 ARSI S, ST o ERNEES 1-5,
‘ - o Tl R AT IR 14,
R/W TAERE A i«
3:2 mode OO—?EE}E{*%@
: 10— SR AE
HoAh— R
R/W R 2R 42 i«
1 rate 0~ fi g A5 X (10720Hz)
1 - A 3L (3257 650H2)
0 powerdown R/W RIhFEsER, S 1 ARFHNERIhFEARL A

6.2:m [E & %A P iEHI F 1785

BT AT A P RO T A% s R g A T
bk fwF2: 0408h
PRiAfH: 0000_0000_0000 0001h

R 6-2 AR IS R I A7 A

63:41 | reserved R/W R
40 low int en R/W fRE A Wi e
R/W IR T R 1B
39:32 | temp low [7T]-RFEEMTER, 0RKRIEME, 1 ARME;
[6:0]-H% IRIEE(E
31:9 reserved R/W 1R
8 high int en R/W e il R BT
R/W e il R DB e R P
7:0 temp_high [7T]-RZEMtER, 0RKRIEME, 1 AARME;
[6:0]-H% IRIEE{EH
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6.3/ R E E RS PRI S AR T 7 as

AP A i RN L A IR P Wit AT 4

HuhtfW#%: 0410h

BRE: 0000 0000 0000 0000h

R 6-3 IR PR /TH R A A as

63:56 | temperature RO PRI
55 reserved R/W e
54:52 thsens _outcluster RO AL IR AR C B 1 I I A
51:49 | reserved R/W RE
48 thsens_outmode ¥ AR 25 LAY M S
0: R 1. AR
47 reserved R/W e
46 thsens _overflow R/W AL IR ZR IS DA I bR &
45:32 thsens data R/W AL RS B IR G B
31:2 reserved R/W RE
1 int high R/WIC RWeIRASTER, RN RIER TR, 5 1E%E
0 int_low R/WIC PIWRRA TS, BN SRBURIR PR, 5 1EE
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7 HT =55

MR HT 42 11 SCRERUA] 16 A7 550408 96 FE & 2. 0 GHz IS TAIR . 15 R4 H ahvlia b
SCERE S, B AT LS I A O R AR R B A AR A, SIS B RIS AT A R L, S
HHRAT IR .

MR HT 32 0 R R
® SHFHTL. 0/3. OFpY
® CHF8/16M % H

7.1HT {EAH7RH

HT BEH N B T LNk 25 10 T CPU 7 18111 DMA 7 [R) AT IR & . % T CPU 14,
M AR g in) 2, A SL IR B 7 I RR R ERSCE 115 T DMA Vi Il B AR I R R 2
FHN ) E D RRA R IEE o

Pl i D AFERSE: P2P U & AN Ui el & o VEAE P2P Ui Ia) & 1 U5 i R4
P2P & EEHE R A HT SRS KRG W& V&AW U7 [0 & O U5 R4
SR A PN BB 4 AT ) R 4 BB e 4. Horb, P2P Ul & AR e s T IE# Vil & o %
TAEIX W B 1 A R VT L, E Dy P2P A4 B K B] HT 4k

MrFr NI E T Post A% E A1 DMA 15 [l i HT ¥ Post 838 & H 2% . At & i,
7 Post &% I # DMA U7 iH)3@ it HT f) Post JEIE K 45 HT M2k, ATE Post RIATH Ky
e 1) DMA 5[] 33 HT () non—Post i & 45 HT 45,

72HT BL E & 1785

2 7-1 T Bl & & 1758

0x00 Device 1D Vendor 1D

0x04 Status Command

0x08 Class Code Revision 1D

0x0c BIST Header Type | Latency Timer Cache Line Size

0x10

0x14

Enable
0x18

Oxlc

0x20

0x24

0x28 Cardbus CIS Pointer

0x2c¢ Subsystem 1D Subsystem Vendor ID
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0x30 Expansion ROM Enable Address
0x34 Reserved Capabilities Pointer
0x38 Reserved
0x3c Bridge Control Interrupt Pin Interrupt Line
0x40 Command Capabilities Pointer Capability ID
0x44 Link Config 0 Link Control 0
0x48 Link Config 1 Link Control 1
C?glo 0x4C LinkFreqCap0 Link Error0/Link Freq 0 | Revision TD
0x50 LinkFreqCapl Link Errorl/Link Freq 1 | Feature
0x54 Error Handling Enumeration Scratchpad
0x58 Reserved Mem Limit Upper Mem Enable Upper
0x60 Capability Type | Reserved Capability Pointer Capabiliter ID
EZiri 0x64 Status 1 Control 1 Status 0 Control 0
0x68 Retry Count 1 Retry Count 0
CAP 3 0x6C Capability Type | Revision ID | Capability Pointer Capabiliter ID
0x70 Capability Type | Index Capability Pointer Capabiliter ID
CAP 4 0x74 Dataport
Interrupt | ox78 IntrInfo[31:0]
0x7C IntrInfo[63:32]
0x80 INT Vector[31:0]
0x84 INT Vector[63:32]
0x88 INT Vector[95:64]
0x8C INT Vector[127:96]
0x90 INT Vector[159:128]
0x94 INT Vector[191:160]
0x98 INT Vector[223:192]
0x9C INT Vector[255:224]
Int Vector
0xA0 INT Enable[31:0]
0xA4 INT Enable[63:32]
0xA8 INT Enable[95:64]
0xAC INT Enable[127:96]
0xB0 INT Enable[159:128]
0xB4 INT Enable[191:160]
0xB8 INT Enable[223:192]
0xBC INT Enable[255:224]
0xCO Capability Type Cap Capability Pointer Capabiliter ID
CAP 5 Enum/Index
Gen3 0xC4 Global Link Training
0xC8 Transmitter Configuration 0
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0xCC Receiver Configuration 0
0xDO0 Link Training 0
0xD4 Frequency Extension
0xD8 Transmitter Configuration 1
0xDC Receiver Configuration 1
0xE0 Link Training 1
0xE4 BIST Control
0x100 Device ID Vendor ID
0x104 Status Command
0x108 Class Code Revision ID
0x10c BIST Header Type Latency Timer Cache Line Size
0x110
0x114
0x118
Ox1lc

Enable
0x120
0x124
0x128 Cardbus CIS Pointer
0x12c Subsystem ID Subsystem Vendor 1D
0x130 Expansion ROM Enable Address
0x134 Reserved Capabilities Pointer
0x138 Reserved
0x13c Bridge Control Interrupt Pin Interrupt Line
0x140 HT RX Enable 0
0x144 HT RX Mask 0
0x148 HT RX Enable 1
0x14C HT RX Mask 1

Receive 0x150 HT RX Enable 2

Windows | 0x154 HT RX Mask 2
0x158 HT RX Enable 3
0x15C HT RX Mask 3
0x160 HT RX Enable 4
0x164 HT RX Mask 4
0x168 HT RX Header Trans

Header Trans
0x16C HT RX EXT Header Trans
0x170 HT TX Post Enable 0
Post 0x174 HT TX Post Mask 0

Windows | 0x178 HT TX Post Enable 1

0x17C HT TX Post Mask 1
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0x180 HT TX Prefetchable Enable 0
Prefetchabl | gx184 HT TX Prefetchable Mask 0
WinZows 0x188 HT TX Prefetchable Enable 1
0x18C HT TX Prefetchable Mask 1
0x190 HT RX Uncache Enable 0
0x194 HT RX Uncache Mask 0
0x198 HT RX Uncache Enable 1
Uncache 0x19C HT RX Uncache Mask 1
Windows | 0x140 HT RX Uncache Enable 2
0x1A4 HT RX Uncache Mask 2
0x1A8 HT RX Uncache Enable 3
0x1AC HT RX Uncache Mask 3
0x1B0 HT RX P2P Enable 0
PP 0x1B4 HT RX P2P Mask 0
Windows | 0x1B8 HT RX P2P Enable 1
0x1BC HT RX P2P Mask 1
0x1CO APP Configuration 0
APP 0x1C4 APP Configuration 1
Config 0x1C8 RX Bus Value
0x1CC PHY status
0x1D0 TX Buffer 0
0x1D4 TX Buffer 1 / Rx buffer hi
Buffer
0x1D8 TX Buffer turning
0x1DC RX Buffer lo
0x1EQ Training 0 Counter Short
0x1E4 Training 0 Counter Long
Training 0x1E8 Training 1 Counter
0x1EC Training 2 Counter
0x1F0 Training 3 Counter
PLL 0x1F4 PLL Configuration
0x1F8 10 Configuration
PHY
0x1FC PHY Configuration
0x240 HT3 DEBUG 0
0x244 HT3 DEBUG 1
0x248 HT3 DEBUG 2
DEBUG 0x24C HT3 DEBUG 3
0x250 HT3 DEBUG 4
0x254 HT3 DEBUG 5
0x258 HT3 DEBUG 6
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0x260 HT TX POST ID WINO
0x264 HT TX POST ID WIN1

POST ID WINDOWS
0x268 HT TX POST ID WIN2
0x26C HT TX POST ID WIN3
0x270 INT TRANS WIN lo

POST ID WINDOWS
0x274 INT TRANS WIN hi

B2 A G B B S SCAn R A o
7.2.1 Bridge Control

WFsE: 0x3C
SAi{E:  0x00000000
4 FR: Bus Reset Control

Z#* 7-2 Bus Reset Control ZFE#SE X

31:23 Reserved 4 0x0 e

22 Reset 12 0x0 R/W | BELEAEH:

0->1: HT RSTn B 0, MEZHEAL
1->0: HT RSTn H# 1, RERRENL
21:0 Reserved 5 0x0 ]

7.2.2 Capability Registers

fmFeE:  0x40
ZAMH: 0x20010008
4  #: Command, Capabilities Pointer, Capability ID

2 7-3 Command, Capabilities Pointer, Capability ID &Ff7#sE X

31:29 Slave/Pri 3 0x0 R Command #% =~ HOST/Sec
28:26 Reserved 2 0x0 R R
25:21 | Unit Count 5 0x0 R/W FRALLAAE ] F0 5 24T Uni t M

HOST A0 : wT F Fie A 1D A4
SLAVE #z0R: g3 H & Unit 1D

20:16 | Unit 1D > 0x0 HOST/SLAVE BiztH1 act as slave %
¥
15:08 | Capabilities 8 0x60 R F—/ Cap 2717 S (ks M b
Pointer
7:0 Capability ID 8 0x08 R HyperTransport capability ID
R &E: O0x44

SA{H: 0x00112000
% ®: Link Config, Link Control
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Z# 7-4 Link Config, Link Control &FfFasE X

i v 96 P
¥ LA BN 2 1R R R K
FE, BN F AR IR 2 A2 T

30:28 Link Width Out 3 0x0 R/W A EEE HT Disconnect 2 JE %L
000: 8 fir Jy =\
001: 16 fir 7=

27 Reserved 1 0x0 fRE
FeSeom %

26:24 | Link Width In 3 0x0 RAW | RS FE Y AR SR 5

B, BN FRNERSTE R IR
SEA1ESE HT Disconnect Z JaA4E2k

23 Dw Fc out 1 0x0 R RAL AN SRR AE
22:20 | Max Link Width out |3 0x1 R HT MR R I K9 . 16bits
19 Dw Fe In 1 0x0 R B AN SREX A%
18:16 | Max Link Width In |3 0x1 R HT 2R Baicim i K98 . 16bits

15:14 Reserved 2 0x0 =
B HT £L4833 N\ HT Disconnect JJRZSHT,

LDTSTOP% Je 7595 HT PHY

13 Tristate Enable 1 0x1 R/W 1: %M
0: Ak

12:10 Reserved 3 0x0 R

9 CRC Error (hi) 1 0x0 R/W & 8 A7 K HE CRC 4

8 CRC Error (lo) 1 0x0 R/W ik 8 AL A CRC #5
HT PHY 2% b
AbF 16 Az 2 AR5 s

7 Trans off 1 0x0 R/W 1. SCH%/15 8 K HT PHY
0: fHREAR 8 fir HT PHY, 7 8 {7 HT PHY
i bit 0 #%H

6 End of Chain 0 0x0 R HT & 2% K Uy

5 Init Complete 1 0x0 R HT SEHIAR 4 2 15 58 B

4 Link Fail 1 0x0 R TR IEH R

3:2 Reserved 2 0x0 R

1 CRC Flood Enable 1 0x0 R/W KA CRC FERIS, 215 flood HT H4k
i 16 Az HT S £R384T 8 SLphisthd,
75 8 fir PHY K P14

0 Trans off (hi) 1 0x0 R/W 1: M5 8 £ HT PHY

0: fHAEE 8 A7 HT PHY

R E:  0x4C
HA{E: 0x80250023
4 FR: Revision ID, Link Freq, Link Error, Link Freq Cap
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2 7-5 Revision ID, Link Freq, Link Error, Link Freq Cap &FfF8sE X

SCRFRDHT B2RA5R, RSN PLL A%
B EARRE CAER SR E PLL
31:16 ) Link Freq Cap 16 0x0000 1 R {;9;(1}1«“;1?623‘2 f}%ﬁzeﬁl ;( ())G 1. 8G, 1. 6G
, 1. 46, 1. 2, 1. 0G, 800M, 600M, 500M, 400M
, 300M, 200M)
15:14 Reserved 2 0x0 1Req
13 Over Flow Error |1 0x0 R HT B2 E v
AR, 1E T SR
12 Protocol Error | 1 0x0 R/W E%%H" 1R T B2 R AT
A<
HT B2k TAESI%R, BALFARSMES
WA R IR AL HT Disconnect Z 5
11:8 Link Freq 4 0x0 R/W EX BRI Link Freq Cap HIALAT
B
CYfF AR E PLL (0x1F4) B, i%
MTEE SO
7:0 Revision ID 8 0x60 R/W RAS: 3.0
fmfsE:  0x50
HAifH: 0x00000002
4 FR: Feature Capability

#* 7-6 Feature Capability ZifEasiE X

31:9  Reserved 25 0x0 Nz

3 ExtendedRegister |1 0x0 R B

7:4 Reserved 3 0x0 (Z3ze}

3 ExtendedCTLTime |1 0x0 R e

2 CRCTestMode 1 0x0 R S HF

1 LDTSTOP# 1 0x1 R 57 4 LDTSTOP#
0 TsochronousMode 1 0x0 R AN FE

7.2.3 Error Retry 15%I|5 7788

HIF HyerTransport 3.0 #i:0 NEHREAL(ERE, BCE Short Retry MU AXREL, TR
Retry 58 &G 84E.

Wi E: 0x64
SAi{E:  0x00000000
4 FR: Error Retry f%#i 251748
Z* 7-7 Error Retry I&i#|Z51E2s
31:10 | Reserved 0x0 R fREE
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9 Retry Count Rollover | 1 0x0 R Retry THEUAS T E0E0
8 Reserved 1 0x0 R ]
7:6 Short Retry Attempts | 2 0x0 R/W FYF B K Short Retry K3
5:1 Reserved 5 0x0 R
0 Link Retry Enable 1 0x0 R/W WA BT RefE BRI

7.2.4 Retry Count Z7738

FT HyerTransport 3.0 #ix0 MR EALTHL.

s E: 0x68
SifE: 0x00000000
4 FR: Retry Count & {7 %%

% 7-8 Retry Count Zifias

31:16 [Reserved 12 0x0 R (7374

15:0 Retry Count 16 0x0 R Retry 115k

7.2.5 Revision ID F7Es2

T B E I H S A, B BB ICA S, 83 Warm Reset A%

R E:  0x6C
S E:  0x00200000
4  WR: RevisionlD Zifies

& 7-9 Revision ID 29{7#s

31:24 [Reserved 8 0x0 R B4
Revision ID i a7 17 2%
23:16 Revision ID 8 0x20 R/W 0x20: HyperTransport 1.00
0x60: HyperTransport 3.00
15:0 Reserved 16 0x0 R B4

7.2.6 Interrupt Discovery & Configuration

e .  O0x70
SAI{H: 0x80000008
% FR:  Interrupt Capability

2 7-10 Interrupt Capability ZFfE8%E X
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. . Interrupt discovery and configuration
31:24 [CapabilitiesPointer 8 0x80 R
block
23:16 [Index 8 0x0 R/W [ 27 A7 A % M ik
15:8 [CapabilitiesPointer 8 0x0 R Capabilities Pointer
7:0 [CapabilityID 8 0x08 R Hypertransport Capablity ID
Rt E: 0x74

SA{H: 0x00000000
4 Fr: Dataport

Z* 7-11 Dataport ZfEesE X

2 25 7E8s Index 5 0x10 I, AZHIESRILE 45
N 0xa8 T4, NN Oxac

31:0 Dataport 32 0x0 R/W

fmFe&: Ox78
ShifE: 0xF8000000
% F:  Intrinfo[31:0]

% 7-12 IntrInfo HFfFgsE X (1)

31:24 | IntrInfol[31:24] 32 0xF8 R |RE

Intrinfo[23:2], 3% 4 PIC i}, IntrInfo
B FH Sk 37 oo I 1) 2
1:0 Reserved 2 0x0 R (=

23:2 IntrInfo[23:2] 22 0x0 R/W

M &E: 0x7c
SAi{E:  0x00000000
4 FR:  Intrinfo[63:32]

% 7-13 Intrinfo ZFfEasE X (2)

31:0 IntrInfo[63:32] 32 0x0 R B4

7.2.7 pEiEIEH 7R

T ) R T AT AL 266 S, HABR T B4 B Fix. Arbiter DA PIC Aoy B 2 Wi
Bt 256 ARz b, HE Ry, i SMI, NMI, INIT, INTA, INTB, INTC, INTD Af
PLEIE ZF 728 0x50 (1 [28: 24 WL BT —A 8 iR Wi B 2s, WS rInT A (INTD,
INTC, INTB, INTA, 1°b0, INIT, NMI, SMI}. BB i@ & 5F NAE A {(Interrupt Index,
PR [2:0]) .

BOIAEOLT T LK 256 7R W o & 3 4 Arrb il o fEAME iy 8 Ar HT $58 i 2% 5 Hh i
B, AT DUl 3 ht_int_8bit ¥4 256 A7 7k 2 8 £ Fh T4k .
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256 /> b 1) B AR A v b e O A R A AR I B A R B BUA R R i B, B
RIS WA R

R T7-14 Rl E R Uy
1 [x] [X+64] [X+128] [x+192] | - - - -
[2X] | [2X+1] [2X+128] | [2X+129] | - - - -
[4x] | [4X+1] [4X+2] [4X+3] - - - -
1 [x] [y] [X+64] [Y+64] [x+128] | [Y+128] [X+192] [Y+192]

[31:0] | 2 [2x] | [21] [2X+1] [2V+1] [2Xx+128]| [2Y+128] | [2X+129] | [2Y+129]
[63:32]

4
X = [63:0]

= | o

8
X
Y

4 [4x] | [4X+32] [4X+1] [4X+33] | [4X+2] [4X+34] [4X+3] [4X+35]

PMER 4 SrAr W ontl, ARy X r .
ht int stripe 1:
[0, 1,2, 3++=+-63] X LT L 0 /HT HI XLk 4
(64, 65, 66, 67-+++--1271%F NP2k 1 /HT HI % Ridb 2k 5
(128, 129, 130, 131--+-+-191 1% N2 Hh T2k 2 /HT HI Xof N T4k 6
(192, 193, 194, 195------255] X} N K4k 3 /HT HI Xof B2 2k 7
ht int stripe 2:
[0, 2,4, 6126 X L T2k 0 /HT HI X Ibrek 4
[1,3,5, T-==-- 1271 XF NP T2 1 /HT HI % 2 Ik 5
(128, 130, 132, 134--+++-254 1% N2k 2 /HT HI Xof W 18T 4C 6
[129, 131, 133, 135------255] % N rP KT 4k 3 /HT HI Xof 2 2k 7
ht int stripe 4:
[0, 4, 8, 12-++--252] X RiH T4 0 /HT HI %22k 4
[1,5,9, 13+-=-253] X B IT£R 1 /HT HI %07 72k 5
(2,6, 10, 14-++---254 X RiFHHTZL 2 /HT HI X R T2k 6
(3,7, 11, 15+++++-255 1 X RiHH T2k 3 /HT HI Xk 7

PR Hp b [ B R0 T ht int stripe 1, SAMFIFPI7 AT B LA B ULBATR 2

M E: 0x80
HAifE:  0x00000000
4 FR: HT SRR & 25 4745 [31:0]

F 7-15 HT BRI =25 A7 4% 1

HT S 28 W e B 27 A7 4% [31:0],
Wb R 4E 0/HTHT Yo &7 4k 4

31:0 Interrupt case[31:0] 32 0x0 R/W
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Wt &E: O0x84
S fifE:  0x00000000
% FR: HT B i & 55 7 43 [63:32]

R 7-16 HT 2k b1 & 25 47 2% 2

HT S 26 mh W) & 25 A7 28 [63: 321,
Sob 2 HR BT 4E 0/HTHT %o o7 2k 4

31:0 |Interrupt case[63:32] 32 0x0 R/W

Wi &=: 0x88
SAi{E:  0x00000000
% FR: HT Bk in) & 25 A7 45 [95:64]

R 7-17 HT Bk b ia & 25 47 2% 3

HT J 2k rh W7 1) 2 2 A7 28 [95: 641,
o I H T4 1/HTHI S &2 9 17 4% 5

31:0 |Interrupt case[95:64] 32 0x0 R/W

.  0x8c
SA{E:  0x00000000
% FR: HT REirbibin &3 4745 [127:96]

* 7-18 HT ALk ibral & 25 4745 4

HT & o A48 [127: 96,
o N2 FR TR 1/HTHT S 8 o e 2% 5

31:0 |Interrupt case[127:96] 32 0x0 R/W

M E: 0x90
SAi{E:  0x00000000
% BRe HT S in) & %5 17 #5[159:128]

X 7-19 HT B bra E %728 5

HT B2k WA E a7 a5 [159:128],

31:0 |Interrupt case[159:128] 32 0x0 R/W SERTR AR 2/HTHI 3 72 6

s &:  0x94
SAhiff:  0x00000000
Yo BR: HT BZrpibr ) & 2 f7 42 [191:160]

R 7-20 HT 2k e & %5745 6

HT B2k E a7 a5 [191:160],
X TR 2/HTHT %) B A 2k 6

31:0 |Interrupt case[191:160] 32 0x0 R/W

mFsE:  0x98
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SifE: 0x00000000
4 B HT 52k b i 2547 92 223:192]

R 7-21 HT gl &2 4788 7

HT B2k WA E a7 a5 [223:192],
ot 7 R BT 28 3/HTHT o= e ik 7

31:0 |Interrupt case[223:192] 32 0x0 R/W

WfeE: 0x9c
SEAifE:  0x00000000
% FR: HT B2 m) & 25 47 7+ [255:224]

R 7-22 HT 2k Ibr e & 25 47 2% 8

HT J 28 rh W7 1) & 25 A7 2% [255: 2241,
ot 7 R T 2R 3 /HTHT o 5 = ik 7

31:0 |Interrupt case[255:224] | 32 0x0 R/W

7.2.8 HFEEST FRS

T RE AP A9 3L 256 S, S E A At —— XN, B 1 AN E, B o
) Ay H T R
256 /> (v AR AR TS R 7 P28 R A A AR I B S [F B BN R R B, A
PRI 77 A
ht int stripe 1:
[0, 1,2, 3+++++-63] X NPT ZL O /HT HI Xof R 2k 4
(64, 65, 66, 67-+++-- 1271 X R HTZL 1 /HT HI X B2k 5
[128, 129, 130, 131------191 ] X 2 rh b4k 2 /HT HI Xof R 2k 6
(192, 193, 194, 195--+++-2551 % N H T2k 3 /HT HI %S T4k 7
ht int stripe 2:
[0, 2, 4, 6-+++++126 ] X ST O /HT HI Xof 2Kk 4
[1,3,5, 7o 1271 NiFR T2k 1 /HT HI XN IBTL 5
[128, 130, 132, 134+-----254] % N2 b4k 2 /HT HI Xf R 2k 6
[129, 131, 133, 135-+----255] X N H B4k 3 /HT HI Xof B2 2k 7
ht int stripe 4:
[0, 4, 8, 12--+---252] X NiHh T2k 0 /HT HI %2 2k 4
[1,5,9, 13------253 X NiHP T4k 1 /HT HI %o 32 2k 5
(2,6, 10, 14-+++--254 1 X BT 2L 2 /HT HI %R 2k 6
[3,7, 11, 15-++++-255 1% Wi 2k 3 /HT HI X Wb ek 7
PR rR T [ AR R T ht int stripe 1, SAAMFRPTRATHI LA LB F),
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fmFsE: 0xa0
SifE: 0x00000000
% e HT B rliae % 725 [31:0]

K 7-23 HT SRR Bl g a7 /7 4% 1

HT 2k rh W fd e 27 A7 28 [31: 0],
ot 7 R BT 48 0/HTHT o7 w2k 4

31:0 Interrupt mask[31:0] 32 0x0 R/W

mFsE: Oxad
SAi{E:  0x00000000

% e HT B2 bfilife 27 745 [63:32]
F 1-24 HT BB h Wi REZ5 /725 2

HT 2k rp 7 fif A 5 A7 s [63: 321,
ot 7 HR T4 0/HTHT %o 57 e b2k 4

31:0 | Interrupt mask[63:32] 32 0x0 R/W

Imf%E: Oxa8
HAifH: 0x00000000
% FR: HT Bk Re & A7 45 [95:64]

X 7-25 HT B i gE %5 77 2% 3

HT a2k W W GE 27 77 4% [95: 64],

31:0 | Interrupt mask[95:64] 32 0x0 R/W o 7 e W26 1/HTHT i 57 25 5

fWFsHE: Oxac
SA7fE:  0x00000000
& FR: HT R ae 35 /745 [127:96]

X 7-26 HT Wil ge 7 A7 4% 4

HT B2 W G o 7% [127:96],
SRR TZE 1 /HT HI SRR 2k 5

31:0 Interrupt_mask[127:96] 32 0x0 R/W

Mtz E: 0xbo
SAIfE:  0x00000000
% BRe HT B Wil 5E %5 17 #5[159:128]

R 127 HT BLLh Wil fe = /725 5

T 2% b Wi e 25 /78 [159: 128],
SR TR 2/HTHT %o 3 7 2% 6

31:0 |Interrupt mask[159:128]| 32 0x0 R/W

fmFeE:  Oxb4
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SAE:  0x00000000
% e HT RS2k fiipe %5 /748 [191:160]

F 7-28 HT £k H il e 25 4745 6

HT B2k W g 27 725 [191: 1607,
ot 7 R BT 28 2 /7HTHT o 5 = 2k 6

31:0 |Interrupt mask[191:160] 32 0x0 R/W

e E: O0xb8
SEAifE:  0x00000000
% FR: HT SRl fe 25 47 7+ [223:192]

R 7-29 HT &b il RE 25 /7 2% 7

HT f 2 b W7 fi e 25 A7 28 [223: 1921,
ot 7 R T 2R 3 /HTHT o 5 = ik 7

31:0 |Interrupt mask[223:192] 32 0x0 R/W

mFsE: Oxbc
SAi{E:  0x00000000
% BRe HT S Wil 5E %5 17 #5[255:224]

* 7-30 HT 2L Wil gt %7 /745 8

HT A2k rp W74 A 5 A7 [ 255: 2247,
o 87 T4 3/HTHT %o 57 2k 7

31:0 |Interrupt mask[255:224] 32 0x0 R/W

7.2.9 Link Train 7738

HyperTransport 3.0 BEERHIAAAL S BERS I ZRIEHi A 47 45 -

fmfz&E: 0xDO
SAi{E: 0x00000070
4 FR: Link Train Zif758

2 7-31 Link Train ZFf7e%

31:23 | Reserved 9 0x0 R ¥
KiZuifE Disconnected B Inactive JRZESF
HE BORAS -
Transmitter LS 27 b00 LS1
22:21 1 Golect 2 | x0 R 19 po1 Lso
2’ bl10 LS2
2’ bll LS3
TE HyperTransport 3.0 fz(F, ERIMEE 4
" Dsiable Cmd ) 0x0 RV ANFESER DWS A eI — > Non—info CMD;
Throttling 17 b0 f#ifiE Cmd Throttling
1’ bl #2F] Cmd Throttling
13:10 | Reserved 4 0x0 R 1R
- 67 -

PR AL BERAS
Loongson Technology Corporation Limited



Feimiil

LOONGSON TECHNOLOGY ﬁ)# )EH )ﬁl %5 ﬂﬂ.

LU AE Disconnected BY Tnactive JRA&A R
P BOIRAS |

2’ b00 LS1

2’ b01 LSO

2’ bl0 LS2

2’ bll LS3

6:4 Long Retry Count 3 0x7 R/W | Long Retry & KIKEL
R HEE Scramble

3 Scrambling Enable 1 0x0 R/W | 0: Z5H Scramble

1: f#ifig Scramble
&5 fH RE 8B10B

2 8B10B Enable 1 0x0 R/W 0: Z%H SB10B

1: fiifit 8B10B
AR E] AC mode

8: 7 Receiver LS select | 2 0x0 R/W

1 AC 1 0x0 R 0: WHKME] AC mode
1: f&MF] AC mode
0 Reserved 1 0x0 R 15

7.2.10 BB E O B HF 1725

HT 42 1l 45 v B sk 2 1 b A X0 R
hit = ( BASE & MASK ) == ( ADDR & MASK )
addr_out_trans = TRANS EN ? TRANS | ADDR & “MASK : ADDR
addr out = Multi node en ?
addr out trans[39:37], addr out trans[43:40],3” b0, addr out[36:0]:
addr_out_trans;
TV, BCEMIEE DA, MASK A4 1, (RAIM44 0. MASK H1 0
1 S A B R B B ik 7 RN
PRl bk O By HT S 2k Bl . V& 7E P2P % TN B HT HhhibKeAfEoy p2p
AT AR R A HT 2, T AE IEHBRUSCE 1 HANEE P2P & I (0 HT MuhbRe g AR e i,
EHBHE ) A A KR A P2P i AWl R [ HT #28.

mFsE: 0x140
SAIfE:  0x00000000
& R HT MgBlchl % 0 o e (M5 aD

F 7-32 HT MRk o 1 0 fERE (AN A fEaf € X

31 ht rx image0 en 1 0x0 R/W | HT MAEROhAEE 10, fHREfES
30 ht rx image0 trans en 1 0x0 R/W HT SZRFOthE T H 0, BREHMERES 5

HT 2Btk 56 10 0, 245 25 ik g i
29 |t rx image0 multi node en |l 0x0 R/W BE

F kiR [39: 371 4 3] [46 - 44]

HT BBk & 0 0, Whithhlk iy ffi e
DAZIE 0

HT A 2R OhbE & 1 0, W5 Huhik (4
[49:24], {#fE 64 Ariuhb2smEy, it

28 ht rx image0 conf hit en 1 0x0 R/W

25:0 |ht rx image0 trans[49:24] 26 0x0 R/W
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I A7 A% 284(29: 2411 280[31: 241 %
*h7e

Mg &: O0x144
SAIfE:  0x00000000
& FR: HT Bl 75 10 0 Bhk (AhER7 i)

F 7-33 HT SMLRESCHIE T 10 0 Bl (OMEVIIN) FFA7a%E X

HT B2 Eohht i 0 0, HubkSEhkR

31:16 |ht rx image0 base[39:24] |16 0x0 R/W [39:24], {¥ifE 64 fArdbhlbasmlmt, =7k
Wi 2R 2e 28023 0] PHEAN R

HT @ gk BeUsctibl 5 10 0, kB i

15:0 |ht rx image0 mask[39:24] [16 0x0 R/W [39:24], {#ifE 64 pribdikZS (A0t , Sz
I A 284 [23: 0] BEREAN AT

mFsE: 0x148
SA{E:  0x00000000
& FR: HT B3ZUcihhb % 0 1 fdiRe (M7 D

F 7-34 HT SEBCbabo 1 1 AR (AN IR A AR € X

31 |t rx_imagel en 1 0x0 R/W | HT SZRifondbdm 1, fEReES
30 |ht rx imagel trans en 1 0x0 R/W HT St 0 1, mAERE(E 5

HT SRS hE B 11 1, 2245 5 bl it ek
29 |ht rx imagel multi node en |1 0x0 R/W fiE

bk 1R (39 : 37] i3 31| [46 - 44)

HT JAsiBlicb bl & 01 1, Pl bk Gy (fi g
DIE 0

HT MeRBoh b5 0 1, Wb e ik i
[49:24] , f#RE 64 frdhhb-2s (Al , A7k
I 2P A5 288[29: 24] Fl 28C[31: 24 B4
b7

28 |t rx imagel conf hit en 1 0x0 R/W

25:0 |ht rx imagel trans[49:24] |26 0x0 R/W

Mg E: Oxldc
SAi{E:  0x00000000
& FR: HT Mgl 7 1 1 Bhk (A7)

R 7-35 HT SARHEMOhE ST 1 1 36kt (AMEVT D 95 478852 X

HT S Zeicthht i 10 1, HohkSEhER

31:16 |t rx imagel base[39:24] [16 0x0 R/W [39:24] , f#fE 64 frdhhb= AN, wfrdEdt
BT A7 A 28823 01 BH AN AT

HT B2 icth bt i 10 1, Mok Bk

15:0  |ht rx imagel mask[39:24] [16 0x0 R/W [39:24] , flifE 64 Arfiht2s B, EALHERS
BT A7 A 28C[23: 01 BH AN AT

fmfs . 0x150
SifE:  0x00000000
% B HT SREcbhlb % 0 2 ff/e (AN
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£ 7-36 HT Uil %8 1 2 ffiRe (AP ZifEesE X

31 ht rx image2 en 1 0x0 R/W HT MZERihb & O 2, Hifes s
30 ht rx image2 trans en 1 0x0 R/W HT Stk 43 10 2, Wb ERes 5

HT S 2g el 35 10 2, 2245 AUt bl pfe ke
29 ht rx image2 multi node en |1 0x0 R/W fe

Bk i [39: 371 #4531 [46: 44]

HT stk % 01 2, il G B
DZIE 0

HT Mgkl 45 10 2, Wi stk i)
[49:24] , f#1RE 64 frshhl-2s e, Ehzbil
I 2 E 2 290[29:24] F1 294 [31:24] Hf 4
h 7

28 ht rx image2 conf hit en 1 0x0 R/W

25:0 |t rx image2 trans[49:24] 26 0x0 R/W

mfsE: 0x154
SAi{E:  0x00000000
& BR: HT Bl 75 10 2 Bhk (hERi7 i)

F 737 HT Sl % 1 2 Behl (MR S EA e X

HT S Ze Bl bbbl 5 0 2, bk JE kR [39:24]
31:16 |ht rx image2 base[39:24] |16 0x0 R/W {H8E 64 bbb Al , ez 3k iE i % 77 58
290[23:0] PR 78

HT 2Bl bbbl 5 0 2, bk B r [39:24]
15:0 |t rx image2 mask[39:24] |16 0x0 R/W {H8E 64 frHbhbZS[AINS, 7 FERD B %5 A7 58
294[23: 0] %R 7R

WFsaE:  0x158
HAifH:  0x00000000
& FRe HT MR Efchhhl % 0 3 ffige (AMEBTIAD

X 7-38 HT saZbizUicibil 58 11 3 ffiRe (AP 2R E X

31 ht rx image3 en 1 0x0 R/W HT Bt & 0 3, fligeES
30 ht rx image3 trans en 1 0x0 R/W HT ROt & O 3, MU RS

HT BRI & O 3, 245 s sk me st £
29 ht rx_image3 multi node en |I 0x0 R/W fiE

Bk i [39: 371 #4531 [46: 44]

HT S ichl 2 01 3, Witk a4 B
WIE 0

HT Beiahhl 10 3, W fE bk
[49:24] , {HiRE 64 frdhht-2s fE]mt, EAztht
I 2 AE RS 29C[29: 241 F11 298[31: 24 Hf:
7

28 ht rx image3 conf hit en 1 0x0 R/W

25:0 |t _rx_image3 trans([49:24] 26 0x0 R/W

Mg &: 0x15C
SAi{E:  0x00000000
& R HT Mgl 0 3 bk (b sia)D
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2 7-39 HT 2 ielicshblb % 1 3 bk (AR5 ) A8 E X

HT A gkdpiicithhl %6 0 3, MuhkSENEfY
31:16 ht rx_image3 base[39:24] |16 0x0 R/W [39:24] , f#ifie 64 frbhbz=la)mt,
I 272 29823 0] HHEERN A

HT A gkdpiicithil %6 0 3, Mok BE kit
15:0 |t _rx_image3 mask[39:24] [16 0x0 R/W [39:24] , f#ifit 64 fArHbhb2=[a)m;, Efr e
BT A 29C[23: 01 FHERN 7T

fmFsE: 0x160
SAIfE:  0x00000000
& Bk HT BBl % 0 4 668 (AhEVTiED

F 7-40 HT SRk o 11 4 R (AMTIVIIRD FFAE4%E X

31 ht rx imaged en 1 0x0 R/W | HT MO 4, fHREfES
30 ht_rx_imaged trans_en 1 0x0 R/W HT @R Bscthbb & 1 4, BUH R E S

HT SZRFOtht i 0 4, 245 s st bt i i £
29 ht rx image4 multi node en |I 0x0 R/W E

B [39: 371 40 31 [46 - 44]

HT MR Blothl & 10 4, hisUk dr b Al
DAIE 0

HT SR OhtE & O 4, WU S Huhk G
[49:24] , 1§1RE 64 frhhl 2= amy, Ak
T A% 2A0[29: 241 F0 244 [31: 241 Hi 43
7

28 ht rx image4 conf hit en 1 0x0 R/W

25:0 |t _rx _image4 trans[49:24] 26 0x0 R/W

mFsE: O0x164
HAifH:  0x00000000
& . HT Mgl & 0 4 2hk hsiaD

F 741 HT 2Rt hb % 11 4 Bohl (AR50 ZFAE8eE X

HT A2k dic it il 25 10 4, bk 20k 1 [39:24]
31:16 |ht rx image4 base[39:24] |16 0x0 R/W i RE 64 frbhlZs (Al , ez 3dbkimid % 7
20023 : 01 BHEAN 72
HT 2R 3otk 55 10 4, #uhik BE k1 [39: 24]
15:0 |ht rx image4 mask[39:24] |16 0x0 R/W {68 64 (bl 2= [ME, i D@ %7 47 2%
20423 : 01 BHEA 72

7211 LB B M EFER

FHF5%F HT (C & 25 (8] 047 25 P s 46 o
fmfsE: 0x168

SAi{E:  0x00000000
% FR: ACEEY R
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R 142 WE A AR AL R4 AT A7 4 52

HHC B 2 a] (0xFD_FE000000) #5405
31 ht _rx_header trans ext 1 0x1 R/W HHbE typel brEALH 24 A% 3] 28
fi7, FAT5 EXT HEADER %¥[d)4i—
ffifiElic B 2517 (0xFD_FE000000) &
frtbd ([39:24]) %k

Jic B 2 [B) 4 J5 T bk [53: 24 (5i2
Fr R [53:25] 0] D , fliRE 64 frithhl
(B, bk i A 74 2A8(9:0]
PHERN R

30 ht rx header trans en 1 0x1 R/W

29:0 ht rx header trans[53:24] 30 0xFE00 | R/W

W E: 0x16C
SAi{E:  0x00000000
% FR: YRR

743 ¥R ML e A AR R E L

{EREY R AC & 2 (A
30 ht rx _ext header trans en 1 0x0 R/W (OxFE_00000000) [ =47 bk
([39:28]) ¥4

P REHC B 25 1) 5 e 5 1 e
[63:24] (SEBrRA[53:29] 7D
ffifig 64 b= (BN, mArHikiE
i 272 2A8(25: 16] HfHEkM 7

29:0 ht rx_ext header trans[53:24] | 30 0x0 R/W

7.2.12 POST it B OfL & S 755

ok Dy ARVENL 7. 2. 10 15,

AT R AXT 82k B3k B ftthhl . VEEAR ORI FrE S95 nE ST EIZE AXT B
JHIE R A, FELL POST WRITE H#r 24444 HT L2k, T ANE AT 19 5 1 >R 11 L NONPOST
WRITE )77 s 0RIE R HT 2k, FREEAF HT A2k B J5 B [A] AXT B2k,

mFsE: O0x170
SAi{E:  0x00000000
% Rk HT &2k POST Hulib % 11 0 fHAE (PRI I)D

2% 7T-44 HT jE46 POST Hulib & 11 0 ffife (A7)

31 ht post0 en 1 0x0 R/W | HT #4% POST Hub- % 0 0, fHifE(E 5
. HT 5 1) P B (6f ™ T CPU % B %} b uncache

30 ht split0 en 1 0x0 R/W ACC R IE R 1)

29:23 [Reserved 14 0x0 1R

15:0 |t post0 trans[39:24] | 16 0x0 R/W | HT B4k POST Hbdik % 11 0, #54% )5 ik [39: 24]
TR 0x174
S 0x00000000
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% Bk HT 52k POST Huhib % 1 0 Bk CPyEBv7 )

2% 7-45 HT &2 POST bk & 1 0 &0k (AT

HT #2445 POST Hudik- %7 11 0, HuhkEEHEA[39:24]
31:16 |t post0 base[39:24] |16 0x0 R/W {fiRe 64 7 bk 2[RIy, ez 2k im i % s
2B0[23: 0] PHEXNTE

HT #2445 POST Hudik- %7 11 0, HuhkBRil i [39:24],
15:0  |ht post0 mask[39:24] [16 0x0 R/W {§i68 64 frHhhl 2= AR, 0 HE R @ 27 A7 48
2B4[23: 0] PHEXNTE

Mg E: 0x178
SA{E:  0x00000000
4 Rk HT S42k POST Hulib % 11 1 fAE (PN #EBT 11D

2% 7T-46 HT &2k POST Hubb % 11 1 f#RE (PN EFUT D)

31 ht postl en 1 0x0 R/W HT &2k POST Hihik & 1 1, fHfe(5 S
. HT 7 i) #7848 B (5 T CPU AZ % 4 uncache
ht litl
30 _splitl en 1 0x0 R/W ACC H8{E % 1)
29:16 Reserved 14 0x0 1R
15:0 |ht_postl_trans[39:24] |16 0x0 R/W HT 2% POST Hihib % O 1, %) ihhikf[39:24]

mFsE: Oxl7c
SAr{E:  0x00000000
% FR: HT &4k POST Muhib % 11 1 Fhk (N EBUT DD

2 T-47 HT S22 POST Mubb % 11 1 30k CPNERTID

HT #4248 POST Hudik 3 10 1, HbhEEEHEA[39:24]
31:16 |t _postl base[39:24] |16 0x0 R/W i RE 64 frbhlZs (Al , ez 3tk iEid % 7
2B8[23: 01 PHEAM 78

HT #2448 POST Hudik- 7 10 1, HbhkBRii i [39:24]
15:0 |ht_postl mask[39:24] [16 0x0 R/W {RE 64 frbhlZs (Al , e D IE I F 77 g
2BC[23: 01 AN 7E

7.2.13 AIFRENbUE S OB E S 1738

Mk % e ATEN 7. 2,10 .

AT bk AXT S 2 E BRIt ht . 57 AT R EUE TS 4 LA CACHE i i) 42>
WeRATHT 2k, He iR B CACHE Vj R AN 2 R AL HT S 2k, T2 e Bk A, il 2k
frd, 23R BRI AN B T R0 25 -

. x180
SAifH:  0x00000000
& FRe  HT MEZRTTIREBCHIEE 1 0 fihE (YT
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£ 7-48 HT MR Wb hE 2 O 0 ffifE (PRI IED

31 ht prefetch0_en 1 0x0 R/W HT 28 P Bk % 11 0, {fRe(E5
30:23 [Reserved 15 0x0 fReg

:EI\— ﬁ & ) i )
15:0 ht prefetch0 trans[39:24] |16 0x0 R/W ?59 ) ﬁ%‘]ﬁﬁ) HUBHEE 1 0, FCHEJR LAY

fmfsE: 0x184
SAIfE:  0x00000000
% FR: HT BnT#EGhhE & 0 0 Fhk (NERUTAD

& 7-49 HT ALERFEHHEE O 0 3EHE (CPEFIA)D

HT B2 m] T bE % O 0, HhhkFEhER)
31:16 |t prefetchO base[39:24] |16 0x0 R/W [39:241 bk, fHRE 64 fribhb2sm, &
fr 3 hE iR A A7 4% 200[23: 01 HHEAN 78

HT B2 m] T bE % O 0, HhhkBRil R
15:0 |t prefetchO mask[39:24] |16 0x0 R/W [39:24], {#ikE 64 AribhbzsEm;, EAL Y
BT A A 2C4[23: 01 BHREAN AR

mFsE: 0x188
HAifH:  0x00000000
& BRe  HT MR FBGbEE 1 1868 (37D

£ 7-50 HT MR P bbb 28 O 1 fHfE (N ERUTED

31 ht prefetchl en 1 0x0 R/W |HT B FBGhIEE O 1, HifeES
30:23 [Reserved 15 0x0 R

. i w1, #i £
15:0 ht prefetchl trans[39:24] |16 0x0 R/W Hggg'é;i]ﬁﬂﬂliﬂiﬂ:@ L AR
M E: 0x18¢c

SAr{E:  0x00000000
% Bk HT S nl fBdhhk & E 1 EbE CNEYTED

% 7-51 HT SRR Wil b3 0 1 30k (N EVTED

HT S BRI FUph bt 3 10 1, bk SRhkf
31:16 |t prefetchl base[39:24] |16 0x0 R/W [39:24] , f¥iRE 64 frHhhk-2s (alt, Az FEdk
T 27 A% 208[23: 0] RN 7S

HT S 2R n] T b BE 7 11 1, Rk BR i
15:0  ht prefetchl mask[39:24] |16 0x0 R/W [39:24], {#ifE 64 fribhbas1al, AL
T 27 % 2CC[23: 0] iR 78

7.2.14 UNCACHE thilt & O il E & 558

Mok Dy A TER 7. 2. 10 5,
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AT Dbk 0T B2k R Bl . PR EARE b5 s, BASHIEE
SCACHE, tALffi—4¢ CACHE KAERA, WMot HikiEZE NEsUE e bk 2=, W
Bz bk B O S fr B A S 4ERE 10 ) CACHE — 8. %8 1 & Bt — A7
CACHE iy BT A TT DAS Vi A7 R B4, T A7 PR 0 1) 55

fmFsE: 0x190
SAIfE:  0x00000000
4 FR:  HT &%k Uncache il % 1 0 {ERE (P EBVTIE)D

% 7-52 HT 828 Uncache Hulb % 171 0 {868 (PN RV

31 ht uncache0 en 1 0x0 R/W HT B4k uncache b % 11 0, flifit(5 5
lsz'», iz ’ N Befs
30 ht uncache0 trans en 1 0x0 R/W E_.T R E uncache JBHLE 1 0, WU AERE(S
Mg % WHO0, LA
29 ht uncache0 multi node en |l 0x0 R/W $i¢£§g§ghe BBOBEEE R 0, 24
lsz'», iz s PP Y
28 ht uncache0 conf hit en 1 0x0 R/W if%ﬁ;ggache BlCBALE 0, Pritt
HT 28 uncache itk % 1 0, %3 )f5EHiht
. . f¥1[49:24], fifE 64 frdhb =S, L
25:0 |ht _uncache0 trans[49:24] |26 0x0 R/W Wik 24258 2D4[29: 241 1 2D0[31 - 24]
PHEAN A

s E: 0x194
HA7{E:  0x00000000
4 FR:  HT F%k Uncache Hulib & 11 0 Fhk (&R R

2 7-53 HT 24k Uncache Hudik %5 10 0 Eedik CAERI 1))

HT 22k uncache bk & M 0, ihkFEhEf)
31:16 ht uncache0 base[39:24] |16 0x0 R/W [39:24], fHRE 64 frbdt2asmy, wfdtht
It A AEAS 2D0[23: 01 BHREAN TS
HT 22k uncache k& 1 0, bk 5z
15:0  |ht uncache0 mask[39:24] |16 0x0 R/W [39:24], {#ifE 64 frHbdk2smIN, Sz
I A AEAS 2D4[23: 01 BHREAN TS

fmfeE:  0x198
ZA{E:  0x00000000
4 FR:  HT Mk Uncache Hihikb % 11 1 fHRE (P ERI )

2% 7-54 HT &4k Uncache Mulib & O 1 {H6E (AT R)D

31 ht_uncachel en 1 0x0 R/W HT #1148 uncache HilE & 0 1, fife(ES
IlTll\, H ’ N fit %‘

30 ht uncachel trans_en 1 0x0 R/W g S8 uncache SEHETTF1 L, WU AERES
s82+ WO 1, 2455

29 ht uncachel multi node en |1 0x0 R/W Eiiﬁ$¥;£;§he BBOBIEE 1, 245
ILTZ'\, H s P Y

28 ht uncachel conf hit en 1 0x0 R/W Egéﬁgggmhe BUCRALEEH 1 P iU
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HT /28 uncache bk 1 1, #6135 Hoht
f[49:24], 168 64 Arhhk=s Ay, wir
bk i 75 7 4% 2DC[29: 241 F0

2D8[31: 24 P4 78

25:0 ht uncachel trans[49:24] [26 0x0 R/W

fmfs&E: 0x19c
SAIfE:  0x00000000
4 FR:  HT K% Uncache Hiht % 101 1 360t (Y ERVTRD

% 7-55 HT 4k Uncache Hudib % 10 1 Eedik CAERVI DD

HT &4k uncache Hubib & 0 1, HbdikJEdkf
31:16  ht uncachel base[39:24] 16 0x0 R/W [39:24], {#ifE 64 fribhbzslalng, Ak
B3 5 25 A7 8% 2D8[23: 0] Wi R
HT 22k uncache HihE& M 1, bk 5z
15:0 |t uncachel mask[39:24] 16 0x0 R/W [39:24], {#fE 64 fribhtzs1aln, EALfE
i3l i 25 A7 8% 2DC[23: 0] Wi 7

mFE: OxLAO
SAi{E:  0x00000000
4 FR: HT %%k Uncache Hudik & 1 2 fiRE (P87 )

2 7-56 HT 4k Uncache Mol 10 2 fAE (AN ERI 1))

31 ht uncache2 en 1 0x0 R/W HT 22k uncache #ihE&H M 2, fRE(ES
E»( =y , . ob f22
30 ht uncache2 trans_en 1 0x0 R/W I;I%_'T £k uncache ML 1 2, ML H LS
‘E" & ’ é:k){—_':
29 ht uncache2 multi node en |1 0x0 R/W ﬁiﬁﬁ?ggghe BYOBILE 2, 24
oy 2. I
08 ht uncache2 conf hit en [l 0x0 R/W EE ﬁff} ;ggadle BYCBAILE 2, P
HT A28 uncache Hudib & 1 2, 33 )5k
) ] M[49:24] , fHfE 64 frdbhbiaw;, miL
29:0 it _uncached trans{49:24] g6 0x0 R/ bk i@ I 75 A7 2% 2B4 [29: 241 F1 2E0[31: 24]
PHER R

fWFa: O0x1A4
HA{E: 0x00000000
4 FR:  HT F%k Uncache Hulib & 11 2 Fehk (&5 1)

2 7-57 HT 4k Uncache Hudik 55 11 2 Eedk CEET 1))

HT &2k uncache Huhib & M 2, HhhbFEhEAY

31:16 |t _uncache2 base[39:24] [16 0x0 R/W [39:24], f#ifE 64 frdbhb2s A, SAzsEht
3T 2R A7 2% 2E0[23: 01 PHEEAN 7

HT A2k uncache Huhib & 0 2, HhhbkBERLAY

15:0  ht uncache2 mask[39:24] |16 0x0 R/W [39:24], f#iRE 64 frihhl2sH), ALY

W AR 2 E4[23:0] PR

mFs&E: Ox1A8
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SifE: 0x00000000
4 FR:  HT BZk Uncache bk 1 3 fHRE (PN ERI )

2% 7-58 HT 512k Uncache il M 3 fHige (N FRUTIR))

31 ht uncache3 en 1 0x0 R/W HT j# 2% uncache HihE % 0 3, fHRE(E5
Y W3, BATRERE
30 ht uncache3 trans en 1 0x0 R/W g # uncache JAERTH 3, WUHAERER
sy’ W3, LA
29 ht uncache3 multi node en |1 0x0 R/W giﬁﬁigﬁaghe BBOBHE T E 3, 24
llTl'w, izl s PP 1M
28 ht uncache3 conf hit en 1 0x0 R/W Eéﬁgggache BUCRAEEH 3, Pl
HT &£k uncache Ml % 10 3, #:8%/a ik
_ . fK1049:24], ffifE 64 frdbhb==[Emy, i
25:0  |ht uncache3 trans[49:24] 26 0x0 R/W B Hl S 9 25 7758 9EC[29: 241 1 258 [31:24]
PiEA R

mFs&E: Ox1AC
SAi{E:  0x00000000
4 FR:  HT B4k Uncache Hulib & 1 3 Fhk (N EBV5 )

2 7-59 HT 4k Uncache Hudib % 10 3 Eedik CAERVI )

HT 22k uncache bk & M 3, HihkFEhEf
31:16 |t uncache3 base[39:24] |16 0x0 R/W [39:24], f#ifE 64 frdbdil-Z5(a)mt, iy Ehk
It A AE A 2B8[23: 01 BHREAN TS

HT 22k uncache k& M 3, bk 5z
15:0 |t uncache3 mask[39:24] |16 0x0 R/W [39:24], f#AE 64 frhhtas ANy, mAIHER
W 2 AE RS 2 ECL23: 0] Hf kb7

7.2.15 P2P it & O AL & & 785

Mok Dy ARVEL 7. 2. 10 15,
A ORI HT B2k BB pibhl . REARE DHhEES 4, BRE N P2P
AR A AL, AT IE B B20CE R Uncache % 11, %% 0BG & Efhde k.

fmFs&E: 0x1BO
SAIfE:  0x00000000
4 Bk HT M2k P2P Hulib % 11 0 ffigE (AMER7 D

22 7-60 HT &2k P2P MubE % 111 0 fdife (AMERUTIN) ZHiEes

31 ht rx p2p0 en 1 0x0 R/W HT 28 P2P shbEF 17 0, fHEREE S

HT S48 P2P #ibik 5 1 0, #:3/aithhkig
[53:24], 1#iRE 64 frdbhk2sant, Shiibhk
T Z A9 2FA[28: 24] Fll 2F0[28: 24 H 8
7

29:0 ht rx p2p0 trans[53:24] |16 0x0 R/W
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mFs&E: O0x1B4
SAifH:  0x00000000
4 FR:  HT sk P2P Hulib % 11 0 JEhE (A7)

X 7-61 HT sk P2P bk 11 0 Fehk (AMEVIR)D 2517 5%

HT 45 P2P Hitht % 1 1, uhk3Ehkfi[39:24],
31:16 ht rx p2p0 base[39:24] |16 0x0 R/W 168 64 A thhk 2= [AE, i EEhb s 25 47 2
2F0[23: 0] PHEEAN A
HT 45 P2P Hitht % 1 1, bk SRkt [39:24],
15:0  ht rx p2p0 mask[39:24] [16 0x0 R/W 168 64 A HhhkZS MBS, S D@ 25 A7 2
2F4[23:0] PHEEAN A

fmFs&E: Ox1B8
SAi{E:  0x00000000
& FR: HT Mgk P2P Hublk % 0 1 e (AMERYTRD

F 7-62 HT a2k P2P b 10 1 ffRE (AN FF 175

Bl ht_rx_p2pl_en 1 0x0 R/W | HT 28 P2P M@ 11 1, fERE(S S

HT S28 P2P ik 1 1, 33/l
[53:24], fifie 64 frdbdikzs(a)mt, wfz il
I A5 2FC[28: 24] F1 2F8[28: 24] $i 15
7

29:0 ht rx p2pl trans[53:24] [16 0x0 R/W

fmFs&E: Ox1BC
SAr{E:  0x00000000
4 FR:  HT M2k P2P Mol 11 1 &bk (A7 D

2% 7-63 HT sk P2P sl % 11 1 Bkt (AMNERTH)D ZitEds

HT 5428 P2P il 7 11 1, Hhhik JE k1 [39: 241,
31:16 ht rx p2pl base[39:24] |16 0x0 R/W {5 RE 64 Sz bl 2 [AI, o fr SR bk @it 75 77 4
2F8[23: 01 PHEHM 78
HT S5 P2P bk 25 11 1, bbb B i [39: 247,
15:0  ht_rx_p2pl mask[39:24] |16  Px0 R/W {68 64 A7 thhik 2= [AET, w7 AT it 75 /7 2%
2FC[23:0] PHEAb 72

7.2.16 ITHIFF S ES 5

fWg&: 0x1C0
SAI{E:  0x03804321
% Fk: APPCONFIG 0

* 7-64 EHIESHETFE0

31:30 Reserved 1 0x0 R

29 Ldt Stop Gen 1 0x0 R/W {4 S 4534 N LDT DISCONNECT
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IERRITER: 0 > 1

M LDT DISCONNECT Hmefig HT &2k, WE

LDT REQ n

28 Ldt Req Gen 1 0x0 R/W IEMAALRLEEOHEL: 0 > 1

Fribz 4b, BN R S iR ATPLH
Bl R T i 28

{H e AR cad T ctl, 78 (0x1c8) &A%
iR, AR

T 32/64/128/256 A MEM Hijj ), 75K
26 Dword Write 1 0x1 R/W Dword Write fir@#& 3 (Byte Write TG
TEBR 25630 128 {77 MASK 915D
xR E RS U5 A, 22 75K Dword Write
25 Dword Write cfg | 1 0x1 R/W SR Byte Write 77 RIS AR 454
#5128 iy MASK 15D

XF 10 2RI E V5, £ RH Dvord Write
24 Dword Write I0 1 0x1 R/W A& (Byte Write 7N S EZIE &5
#5128 iy MASK 15D

TN 128 £ MASK 5 4% Mask 317 size

27 rx sample en 1 0x0 R/W

23 axi aw resize 1 0x0 RW i

T e AP 2 — P , Wk ICCC_EN
22 Coherent Mode 1 0x0 RW ’;H’;ﬂgééz ﬁg;?;ﬁ TkatA 1CCC
21 Coherent split 1 0x0 RW — BT, A AR 32byte Ab3E
20 Not Care Seqid 1 0x0 R/W Belio 2 B AR HT PR 2R
19:16 Reserved 4 0x0 R/W 3]
15:12 | Priority Nop 4 0x4 R/W | HT B2k Nop szl fa 2k
11:8 Priority NPC 4 0x3 R/W Non Post i#IE LSS 2%
7:4 Priority RC 4 0x2 R/W Response iBiE 5 56k

Post JHIBE I E L%

0x0: e

3:0 Priority PC 4 0x1 R/W 0xF: AR ek

KT B AN I TE B S ) R AR B ) AR A 3
ER e g skng, 1A g P L E A IEIE
HIRIGE R S 2

mFs&E: O0x1C4
SAIE:  0x70a30800
4  Fk: APP CONFIG1

* 7-65 EHIISHILE T 1

{§if% tx post ID & Ky i 15 PR A ReC
31 tx post split en 1 0x0 R/W B 32 AR I B RS A ANE

S EiER (byte write) )

KT E K H ) Post 18 515 3K 1 passPW A7
30 tx wr passPW pc 1 0x0 R/W RN 1

BT K L) Nonpost 1818 5 i K K] passPW
29 tx wr passPW npc 1 0x0 R/W CrEE 1
28 tx rd passPW 1 0x0 R/W KT R EAE K ) passPW AL E N 1

. KiEumB R F AXT ID IS iERE, #ikk
27 stop same id wr 1 0x0 R/W AT AT — A 1D 1R E A
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LB AAE] AXT ID B9 RET, =ikk
EHZEAT— AR ID 3 KR

25:24 | Reserved 2 0x0 R/W PR

ik int W RER BERFTA SR O
BiSEI, A1 KR

22 Tx wr passPW pc int | 1 0x0 R/W fic B & i%ut Int 74 1) passPW fir

26 stop same id rd 1 0x0 R/W

23 Wait idle wr int 1 0x1 R/W

21 act as slave 1 0x1 R/W W HE SLAVE FEz

20 Host hide 1 0x0 R/W 22 11 R 0 o e B A A o 2 A A 1)

MTAE—BUERAS, #26] Rrequest (&4
BEHLAE IR JE

000: 0 %EiR
001: BEMLIEIR 0-8

010: FEMLIEIR 8-15
19:16 Rrequest delay 4 0x3 R/W 011: FHEALIE]

16-31

s

32-63

s

100: FHALLE]
101: FHALZE]
110: FfHLLER 128-255

111: 0 ZEiR

15 Crc Int en 1 0x0 R/W {F6E CRC HE A B rp 7 1%

14:12 Crc Int route 3 0x0 R/W CRC Ao WISt f o B 5| 3k 3%

post 5 5E S i E S A — M E e a], B
11 p wr seqid rel en |1 0x1 R/W | RN EER, SRR B 25C 7284
H, N0 FRUN post BILRITERL

10 ht int 8 bit 1 0x0 R/W {EH 8 #RH KLk

RT3 Pl W e 7, BRI I A
I B BT AT B

0x0: ht int stripe 1

64-127

s

9:8 ht int stripe 2 0x0 R/W

0x1: ht _int stripe 2

0x2: ht _int stripe 4

BEBR T AR T 2 A L b T R 1 2R
Al (ARG SMI, NMI, INIT, INTA,
INTB, INTC, INTD)

3% 256 AN, A AARRRZ S
Wrim e E 5 A7, PRI SR

000: SMI

001: NMI
4:0 Interrupt Index 5 0x0 R/W 010: INIT

011: Reservered

100: INTA

101: INTB

110: INTC

111: INTD
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7.2.17 W2 S 1785

% &
EAE
EA S

0x1C8
0x00000000

FU 2 ey 17 4%

R 7-66 ZNCS WA A7 A

31:16 |rx_cad phase 0 24 0x0 R/W [ {RAERAFEISBI%I N CAD[15: 0] {E
PRAERAEAR BN ctl

15:8  |rx_ctl catch 24 0x0 R/W (0. 2. 4. 6) XFR CTLO RAEHIPUAAHAL
(1. 3+ 5. 7) XFRE CTL1 SRREHIPUA KL

7:0

7.2.18 PHY K& ZH1E8:

R PHY AR, A
% &
SAE:
E

0x1CC
0x00000000

PHY IREFF2E

R 7T-67 PHY RS

31:29 Reserved 0x0 R 3]
28 dll locked hi 0x0 R
27 dll locked lo 0x0 R
26 cdr locked hi 0x0 R
25 cdr locked lo 0x0 R
24 phase locked 0x0 R
23:20 phy state 0x0 R
19:17 | X training 0x0 R
status
16:14 | [X training 0x0 R
status
13:8 Init done 0x0 R
7:0 Reserved R

7.2.19 R INEEL E S 7S

P SEBUAR R A AR R U8 SR R BCRT PLL SRR A BERR AR A il 25 0%
HAROIH T30, AR ERAXRIATR T, BRI IR A E 77 47 4556 1 4,
FFENFHIR BRI A, RIS RE PLL AR div_refc Al div_loop , B L
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S EE phy_hi_div Al phy lo_div, PARIEHIEFAIAREL core_div « ZJGHEN warm
reset B¢ LDT disconnect, #&iHil#8¥< HahE AL PLL, HCE BT £250.

PHY_LINK_CLK Jy HT 2
I A ) T A O
HyperTransport 1.0:
PHY LINK CLK =
HyperTransport 3.0:
PHY LINK CLK =

50MHz X div loop /div refc /phy div

100MHz X div_loop/div refc /phy div

fmFeR:  Ox1F4
ZAi{E:  0x00000000
BRI E A A
K T-68 AT AN B A7 4
THES LIRAC B 788, M BN counter select
81,97 PLL relock s 0x0 RN B, THEES TR R A -
counter {PLL_relock counter ,5’ hlf} , Z&ENit% EfR
9107 3ff
B e TEI R U RE
26 Counter select 1 0x0 R/W 17 b0 8 FHERIA T30 R
1”7 bl H1PLL relock counter it H!
25:22 [Soft_phy lo div W 0x0 R/W R PHY Z3 43 22 51
21:18 [Soft_phy_hi_div 4 0x0 R/W AL PHY 4045 22 %
17:16 [Soft_div_refc 2 0x0 R/W PLL I3l 25
15: 9 [Soft_div_loop 7 0x0 R/W PLL A f545 2 %
8: 5 [Soft core div 7 0x0 R/W 25 1] A ) B 23 AR B
4 Reserved 1 0x0 R {R
3 P11 lock 1 0x0 R PHY 435 PLL 8l 5EdR &
2 Bypass ht core 1 0x0 R/W {3 B8 55 % 225 W) R g il 4 B
BRI AR A e AL
1 Soft cofig enable [l 0x0 R/W 17 b0 ZEFRAERALE
17 bl AEREEAF AR &
0 Reserved 1 0x0 R TREd

7.2.20 PHY PEInLECITHI S 75

FIF-$26) PHY AOBHATVC RO RE, ik Ao FHT UL BC S Bt B

mFs&E: Ox1F8
SAi{E: 0xC87F0000
% FR: PHY PHPTUCHC 4% ) %5 A7 6%
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F 7-69 FHPTIL AL ) 27 7 2%

31 [Tx_scanin_en 1 0x0 R/W  [TX BHHLUCACfERE

30 [Rx_scanin_en 1 0x0 R/W  [RX BHHUUCACfE RE

27:24 Tx_scanin_ncode  { 0x0 R/W  [TX BEBLVCAECHHEHI N ncode
23:20 [Tx_scanin_pcode 0x0 R/W  [TX BHHLVLECAT %I pcode
19:12 Rx_scanin_code 8 0x0 R/W  RX BEBLUCAC A HAN

7.2.21 PHY BLESHFSS

MTHECE PHY MRKIIEESH, HIEH SO0 8bit Ffildsit, Az
PHY AUICALER PHY 4353 AP s AL 28] 432 09 14> 16bit Mzl asis, wmifL
AURALER) PHY [RPC B 2 B A 32 il 4% 40— 4215

fmfe: Ox1FC
Sif: 0x85308000
% FR: PHY [CE 2%
F 7-70 PHY ML 174
. @&
31 Tx_ckpll_term Oxl RV PLL 3 TX 5 b fetick 2ot
30 Rx ckpll term [l 0x0 R/W  [PLL 3 RX 3 Fr EALHIZR 2o B BT
[P Bl PAD {25 %0 PAD FORS BPiEHE, HT1 BT H
29 Rx_clk in sel 1 0x0 R/W AIEFESY CLRPAD:
o 1’ b0 APRETENE
1’ bl PLL 4
ISR E DLL FRII B 6 «
28 Rx ck dl1 sell |l 0x0 R/W (I’ b0 PLL 4t
1’ bl APRETENE
27:26 | Rx_ctle bitc 2 0x0 R/W  [PAD EQD w45 35
25:24 | Rx_ctle bitr 2 0x3 R/W  [PAD EQD 1EATi 35
23:22 | Rx_ctle bitlim 2 0x0 R/W  [PAD EQD #MzPR I
LDO il
21 Rx_en_ldo 1 0x1 R/W 1’ b0 LDO %£H]
1’ bl LDO 1fifg
BandGap %
20 Rx_en by 1 0x1 R/W 1”7 b0 BandGap %%
1’ bl BandGap f#§g
19:17 | Reserved 3 0x0 R e
16:12 | Tx_preenmp 5 0x08 R/W  PAD FimEEHIES
11: 0 | Reserved 12 [0x0 R e
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7.2.22 SER AN FFR

FFECETE HyperTransport 3.0 #5F, HEBSHIUGILIEFE R 2 A6 H PHY 2451 CDR
lock 155 MHCABER: CDR SERIbRE:; WRZMZHERS, WFHEEEH S E G — e
8] J5 ZRIN CDR 58 i

Mg E: 0x240
SAi{E:  0x00000000
% R BRI IR E A A

R T-71 FERE VAR ZF A7 2%

B BRWIAEAL IS 15 2% CRC 1ock , i it-%ssit
58 S

1”7 b0 %54% CDR lock

1’ bl & CDR lock f5%5, JHITHEHE RS Hy
14: 0 |[Cdr wait counter |15 0x0 R/W ST R T B B RR, S T3 2R B 5E R T 20

15 Cdr ignore enable |1 0x0 R/W

7.2.23 LDT Bt EE

AR B ARG , 23800 LDT reconnect MBI AHER, FHACE ZITH4L
v, (PN ESR)E, LT 55 BRI ST M BE Rt HI 40t 2 R AR IS 18], 10T 2
P I il

mFSE: O0x244
SAi{E:  0x00000000
4 . LDT HikZfrse 1

F* 7-72 LDT PR F 748 1
31:16 [Rx wait time 16 0x0 R/W  RX 5 fiit-BesfviE

I fE
15:0  [Tx _wait time 16 0x0 R/W  [TX mtyZEhs il 208y rvME

WFsE:  0x248
SAifH:  0x00000000
4 B LDT WHRkzifiae 2

X 7-73 LDT AR E 58 2

31:30 Reserved 16 0x0 R/W
29:0 rx lane ts 0 | 16 0x0 R/W Gen3 1zl K lane0-5 BEH I ZRIRES

mFsE:  0x24C
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Be 5 FA

SAi{E:  0x00000000
4 FR: LDT R ZifEee 3

% 7-74 LDT & fEae 3

31:30 Reserved 16 0x0 R/W
29:0 rx lane ts 1 | 16 0x0 R/W Gen3 #EF N lane6-11 BEIRVIZRIRGS
W &E: 0x250

S f7fH: 0x00000000
4 WR: LDT Hik&fids 4

2% 7-75 LDT ik &9 1Ess 4

31:30 Reserved 16 0x0 R/W

29:0 rx lane ts 2 | 16 0x0 R/W Gen3 #EF N lanel2-17 #EXVIZRIRE

mFsE: O0x254
HAifH:  0x00000000
4 WR: LDT JEikZifEaes

2% 7-76 LDT & 1Ede 5

31:22 Reserved 10 0x0 R/W
X t1 pTfE 1 7, Vi [E# £ifo BH
21:18 | wait ctl 4 0x0 R/W A T‘%C PRAE Tane FRL, BRI £ifo B
FERIHL, B 2bit SN — lane
17:0 phase lock | 18 0x0 R/W WG BE A lane BRI AL B8 2
fmFsE: 0x258

SAi{E:  0x00000000
4 WR: LDT k& fEse 5

X 7-77 LDT AR ZAERR 5

NXFF cad FTAE lane M4, el [EA0 £ifo PHEE
%L 2bit XN —A™ lane

31:0 wait cad 32 0x0 R/W

fmFsE: 0x25C
SAIE:  0x000000ff
% FR: post i SR N 5E BT AT AT A

2 7-78 post 1R N 58 BT EF 728
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Cidali U]

31:0 p_wr seqid rel cnt | 32 Oxff R/W R IE U post 1 R B 5¢ 3 SR R[]

7224 HT TXPOSTID OBl BEE 7%

A R A SR 1D 5B & DR RS F dr B SRl HT POST JEiE
EELY &L

Mg E: 0x260
SA{E:  0x00000000
4 FR: HT TXPOST ID WINO

2 7-79 HT TX POST ID WINO

AXT ID i fig kA8 A POST & 1
HEATAES, 1D B MASK £
AXT ID iy 93 SR A8 POST & 1
HEATA& S, 1D 1) BASE £

31:16 HT TX POST IDO MASK 16 0x0 R/W

15:0 HT TX POST IDO BASE 16 0x0 R/W

mFsE: 0x264
SAi{E:  0x00000000
4 Fk: HT TXPOST ID WIN1

%% 7-80 HT TX POST ID WINI

AXT TD s & SR B POST % 111
31:16 | HT TX POST ID1 MASK 16 0x0 R/W s .
* / HEATAES, 1D ) MASK fif

AXT 1D iy 9 3 SR (8 POST & 11
15:0 HT TX POST ID1 BASE 16 0x0 R/W s .
x / YEATAER, 1D () BASE A7

mFSE: 0x268
SAi{E:  0x00000000
%  Fr: HT TXPOST ID WIN2

 7-81 HT TX POST ID WIN2

AXT ID i Hp 35 SR A Fi§ POST 2 M1
31:16 | HT TX POST ID2 MASK 16 0x0 R/W . ,
* / TR, TD [0 MASK £

AXT 1D (i R4 H POST & 10
15:0 HT TX POST ID2 BASE 16 0x0 R/W e .
* / UEATHERT, D [0 BASE A

fmts .  0x26C
SAifE:  0x00000000
% F: HT TXPOST ID WIN3
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%% 7-82 HT TX POST ID WIN3

AXT 1D iy HH i >R A5 POST % 11
AT AE%, 1D 1) MASK £
AXT D iy 1 SR A POST & 11
HEATFE%, 1D 1) BASE fif

31:16 HT TX POST ID3 MASK 16 0x0 R/W

15:0 HT TX POST ID3 BASE 16 0x0 R/W

7.2.25 SMERF R TAL AL &

VB HT USRI R o W oy S AN e b () S 3848, BRSNS AN BT 10
W, TSR LE HT P 2% 3= 2R ip . SRAX R 720, o] DL 10 HrIkr i B 38 1
IR R R IRE .
fmfsE:  0x270
SEAifE:  0x00000000
4 FR: HTRXINT TRANS Lo

%% 7-83 HT RX INT TRANS LO

31:4 INT trans_addr[31:4] | 28 0x0 R/W PR T 5L Bt AR AT
3:0 Reserved 4 0x0 R 15
Wi E: 0x274

SAi{E:  0x00000000
4 FR: HT RX INT TRANS Hi

%% 7-84 HT RX INT TRANS Hi

31 INT trans en 1 0x0 R/W Hp T e e
Fp W 8 e Fe VR

30 INT trans_allow 1 0x0 R/W BB ZALG, INT trans en B3 i
Jr i) EXT_INT en A AJ 45

29:26 INT trans_cache 4 0x0 R/W AL Cache 15

25:0 INT_trans_addr[57:32] | 27 0x0 R/W PRk % et ik

7.2.26 Y RS R

ZAAF AR E HT TARFEY e hiial, B4R

fmfs .  0x354
SAi{E:  0x00000000
% FR: Y EHhhEE AR

2 7-85 ¥R A A
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31:5 Reserved 27 0x0 R/W i3ed
i seqid ¥ M RE, [ RE 5 FH unitid

4 seqid ext _en 1 0x0 R/W B 0 RifE Sy seqid (R

. o s e B (G RE, iRefERE
3 rx_ext addr high pfm | 1 0x0 R/W e
2 rx_ext addr 1 0x0 R/W BomY R LA Al A

. ik s B G RE, RS AE
1 tx_ext _addr high pfm | 1 0x0 R/W A WA D 0 e B M
0 tx_ext_addr 1 0x0 R/W FRIEEY b A A

7.2.27 Unitid £5$IZH 7788

R BRI R & 1d K HT RERNERECE N E E unitid.

mFsE: O0x360
SA{E:  0x00000000
& FR:  unitid 365 ASR0

2% 7-86 unitid B0

31:21 Reserved 11 0x0 R/W g

23:16 unit id0 5 0x0 R/W 0 5% % unitid

15:8 axiZ2unitid0 mask 8 0x0 R/W 0 5% M54 id fiErg

7:0 axiZ2unitid0 base 8 0x0 R/W 0 5% M54 id &ak
fmfei:  0x364

SAi{E:  0x00000000
& FR: unitid B2 1

X 7-87 unitid #iI /AR 1

31:21 Reserved 11 0x0 R/W ir3ed]

23:16 | unit_idl 5 0x0 R/W 1 5% AEE unitid
15:8 axi2unitidl mask 8 0x0 R/W 1 5% A& id 55
7:0 axi2unitidl base 8 0x0 R/W 1 5% A& id Bk

Wi E: 0x368
SAifE:  0x00000000
4 FR:  unitid 356 78S 2

# 7-88 unitid #EHIF AR 2
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31:21 Reserved 11 0x0 R/W 17%eq
23:16 unit id2 5 0x0 R/W 2 5% % unitid
15:8 axi2unitid2 mask 8 0x0 R/W 2 S &% id Y
7:0 axi2unitid2 base 8 0x0 R/W 2 SH &% id

fmfe&E: 0x36C
SifH: 0x00000000
& FR:  unitid 36 AEE 3

2% 7-89 unitid 25 3

31:21 Reserved 11 0x0 R/W g

23:16 unit id3 5 0x0 R/W 3 5% M E unitid

15:8 axiZ2unitid3 mask 8 0x0 R/W 35 O id fiErg

7:0 axiZ2unitid3 base 8 0x0 R/W 3 5% 54 id &k
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PR AL BERAS
Loongson Technology Corporation Limited



Feim izl

LOONGSON

TECHNOLOGY
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8 MISC {KiEi%
JL

% (D2:F0)

=
8.1MISC KIRIEFZAELES FE (MISC-D2:F0)

MISC RIH B B & 2 MR B %o 2RI Il B8 — A e & B AH L e B Sk
). BCECSKIIBOAME R 8-1.

G |

& 8-1 MISC R & & HLHT PCT B & 3k (MISC-D2:F0)

| vixs |

00h-01h VID Vendor 1D 0014h RO
02h-03h DID Device ID 7A22h RO
04h-05h PCICMD PCI Command 0000h R/W, RO
08h RID Revision ID 00h RO

0%h 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

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 AR AL () R O B

NS PCT FC B SRR AT AN R () 5 A7 a4 S H A

PCICMD-PCI #4255 f7 5%

HohEfwF%: 04-05h JEtE: R/W, RO
ERINME: 0000h K/N: 16 A7
15:2 Reserved RO g
A SR 3 1 2 75 A B MTSC 3 8 45 B Py 358 1 48 O U )
! Memory Space RV 0: ZEibvim];
Enable L: fHREXS MISC (RIS B AR ARSI (R AL E N 1 28T,
DR HC B PCNL BAR 297745,
0 Reserved RO 1REq
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8.2 A EPI R ik BR R

MISC IV &H MRS T 2 MK 132 4%, B4G: UART/CAN. 12C. PWM. HPET. ACPI.
RTC A1 GP10. X UEARH B MR P I A bit[18:16]HEAT X 4, KK R N:

2% 8-2 MISC i3 4 bk % b

B

UART/CAN

12C

PWM

HPET

ACPI/RTC

GPIO -

i 4

B

W

BHW 3]

%t UART. I2C. PWM. ACPI/RTC >R, HFH&EZAEHEE, em 2 —PrEi.
XA EL NS B LR 8-2. AN[E) W A B TR B B B kA R AR

K 8-3 MISC{RiE ¥ &bk (42

UART (bit[10:8]) UARTO UART1 UART2 UART3 CANO CAN1 CAN2 CAN3
12C (bit[10:8]) 12C0 12C1 12C2 12C3 12C4 12C5 - -
PWM (bit[9:8]) PWMO PWM1 PwM2 PwM3 - - - -
ACPT/RTC (bit[8]) ACPI RTC - - - - - -

JRERETTR 2 B IR L ARE R A AT
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9 UART 54|28

My B B R IP) UART #5125 1857 RS232 briE, $5H#87E it L% 16550A. UART 4% il 23 11
BRI A3 A 50MHz . UART L2k <2 5 1 B i R Ry 460800,

MR 4E T 4 > UART #5188, 40— % HE(E UART #ibkpy. Hrf, UART1. UART2 . UART3
HAE TAE/EPILE UART #5858, UARTO W LA TAE/E4ThAeE UART A, A7 DL TAEYE M2k UART
. UART 5| TAEA R L 9-1. b4k, UART i&w] 5 Fh GPIO ThAE, #B4> UART 5|
AILLE AN 12C Thfig. 5 UART AHSRH) 5| I I EC B 27 48 WEE 4.6 15,

% 9-1 UART ThREEH

UART_TXD/RXD UART_RTS/CTS UART_DTR/DSR UART _RI/DCD
UARTO
UARTO UART1 UART2 UART3
LUK NN
9.1173[a] ik

UART #25 #1] 35 F17 1) 3 o bk >y MISC 5 38 4% B i S sk n 4w % 0x0.
VER: UART BEHUCSC R L 15U 1A .
4 /> UART %5 H1 bit[9:8][X 7, UART BLH Py FE B b R1) 73 W2 9-2.

2 9-2 UART R Hiu bk #4) 5%

[15:10] 0 R

[09:08] UART & 0x0 - 0x3, 73RN EA UART $5 4%
[07:00] REG P 0 2 A7

O 1-H- v

9.2 &5 Fastmik
HIEFHFE (DAT)

W E: 0x00 EAiE: 0x00

7:0 Tx FIFO 8 W AR a7 %

H T ERE R 78R (IER)

WM 0x01 HAME: 0x00

TSR A RN BIRAE]
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7:4 Reserved 4 R/W 1R

Modem JRZS FH BT fif B

3 IME 1 R/W 0: XM

1: T

B A R R A W g
2 ILE 1 R/W 0: XM

1:

FES R A N2 P T T B
1 ITxE 1 R/W 0: KM

1:
BRlCA OB Hh b e

0 IRxE 1 R/W 0: XM

1: fJJF

HFlTiR IR A AR (1IR)

M. 0x02 SAE: Oxcl
7:4 Reserved 4 R £RE
3:1 11 3 R FRWTER R, LR
0 INTp 1 R Ll N A

TR ThEE R -

AR B R, BT

0 1 1 Ist B LR B IR A e % LSR
. FIFO i) 5450k 2] FIFO B 745 U T

0 1 0 2nd IR trigger 7K trigger MI{E

1f FIFO Z/0FH — 74,
1 1 0 2nd BB I {HTE A NFRAN R N B T | SR FIFO

T, AFEEEAS EE
0 0 ] 3rd ﬁiiiﬁﬁ%ﬁ%% s I—'ﬁlfﬂﬁﬁﬂ THR B #& £
0 0 0 4th Modem IRZAS CTS, DSR, RI or DCD. 52 MSR

FIFO #&#i #7778 (FCR)

fmFsE: 0x02 HAH: 0xcO
FEUS FIFO $& H H BT FRE ) trigger {E
00b: 1 75
7:6 TL 2 W Olb: 4 %7
10b: 8 Y
11b: 14 =95
5:3 Reserved 3 W 1R
2 Txset 1 W TERRRIE FIFO A%, HALHEZHE
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1 Rxset 1 W TERRERIN FIFO I %Y, B H 24
0 Reserved 1 W 1R

L EHlF AR (LCR)

fmFs & 0x03 HAifE: 0x03

I3 BRBIAT A5 U7 Al AL

7 dlab 1 R/W Lo U5 44 S St A7 2

0: Vi #RAEIE 474

FT Wz AL

6 beb 1 R/W 1. JEEE O % A E 9 0 TIWRIRES) .

0: IEH#AE

i B A IR

0: ANHEE A AR

1: G LCR[4] 0742 1| NALHAIR 25 23 RS IR A7 8 00 G R
LCR[4] {742 O NAEHAIR 25 A3 AR IR N 1.
BRI AT B

4 eps 1 R/W 0: fEFANTFRFETHA 1 CEEEIEMET LA
1: EBAFRPE A1

BRI ISAL AR

3 pe 1 R/W 0: WH AR

L TEHH AR AT AR IR AT, B\ U W B AR AR 36 7
S8 SUHE s 1R AT A7 20

0: 1AME 1AL

L: 1B 5 MFRFRENZ 15 ME i, HAKEER 2 M5k
7

W B R F R EL

00b: 5 £

1:0 bec 2 R/W 01b: 6 fir

10b: 7 £

11b: 8 fir

5 spb 1 R/W

2 sb 1 R/W

MODEM ##| %78 (MCR)
e s: 0x04 S 0x00

7:5 Reserved 3 W 3e

[ AR A i) 7

0: IEH#ME

L FIPARE A AEAE FIAR A, TXD M —E oA 1, H
HB AL A28 AR B AN AL 2T A7 A8 . HofhdEss
4 Loop 1 W wr.

DTR DSR

RTS CTS

Outl RI

Out2 DCD

FE [ A A ] DCD HA
FE IR RT FN
RTS {554 i
DTR 15 &L

3 0UT2 1

2 OUT1 1

1 RTSC 1

=|=|=|=

0 DTRC 1
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LKEREFFS (LSR)

fmFs&: 0x05 HAifE: 0x00

R T IRAL

7 ERROR 1 R 1: /AR R, W REGT W —.

T3 N2 KoL

1: AL FIFO ML AL T AF28 80N o 4640 FIFO 5 58 I i
%
0: A&

T4 FIFO f7 248 TR

5 TFE 1 R 1: 4HiHH FIFO A%, 4154 FIFO SEURRNTE S

0: HHIE

FT W T R R AL

4 BI 1 R Lo BRI AR+ B0E + F B AL+ S 1L AT 4R 2 0, BIAG 3T W iy
0: BWHIT W

ML i R AL

3 FE 1 R L U H B e 15 b

0: WAHHR

ZHER IS AL R IR R IR AL

2 PE 1 R L: METE s A A e iR

0: %A AR

LA N 1A

1 OF 1 R L: A%

0: Joiti

BB SRR L

0 DR 1 R 0: 7£ FIFO s R

1: {E FIFO 4 %4

NP IX A 2F AT S AT R, LSR[4: 1A LSRI7] #5752, LSRI6:517E45 &4 FIFO B
YRS R, LSRLO] %405 FIFO 3#E47 2107 .

MODEM REFFE (MSR)
s &E: 0x06 EAiE: 0x00

7 CDCD 1 R DCD i N A e, B 7E R U IE S Out2
6 CRI 1 R RI FNAB 2, B 7E RIS i 2 0UT1

5 CDSR 1 R DSR A NB e, Bl 7 R FE A £ S DTR

4 CCTS 1 R CTS I NAE e, B 7E R £ S RTS

3 DDCD 1 R DDCD #&7RAL

2 TERT 1 R RI AR RTIRAES KB =R

1 DDSR 1 R DDSR #& 7L

0 DCTS 1 R DCTS $&7~A7
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SRS
fm#% & 0x00 BAE: 0x00
7:0 LSB 8 R/W TE U SVAT 25 B 8 L
WM E: 0x01 BAE: 0x00
7:0 MSB 8 R/W TE U VAT 25 ) = 8 L
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10 CAN 3#zI| 25
Pt TA2000 BE% T VUBK CAN 32145tk , CAN Mgk 2 i R iEsiE Lk TX e idn 4

RX ARSI R AT A2k, R AR RN . S8 S At 2 AT X A& i%, ek idE R
1Mbps.

10.13f7 [ #btit X% 5 | B2
# 10-1 CAN ThREEH

CANO CAN1 CAN2 CAN3

CAN #% il % 117 i) S ik oA MISC AIRIE e 4 By ik i 0x0. 4 /> CAN = iil#s i
bit[10:8][X 43, CAN ABepy btk 4> W% 10-2,

F 10-2 CAN FHA B bk ik

[15:11] 0 R
[10:08] CAN 5 0x4 - 0x7, ZHIFRREA CAN 5
[07:00] REG PN T A A7 A kit

5 CAN AHRA S I B 74 W 4. 6 5.
10.2FRERR T

Hhik RGP BOAE B2 P IX, P BUERI IR AL BN & T g AR e ELE IS J0
R IEIIE B2 N RAB G M as, RIS R R, ozl as MR gz s T e Uz I
R, ARERECE R MR — 2B R

VIGEN G, WA ISR, S hic, SZGER w4748 0 A1 1 BLRAa P2l
ANRESE T o RAEHITAE RIS E w7 7T D) iR iX B2 7 8 o 7R R AR L
VRSP R AS R AR, U5 IR 2R A2 32 AR o B AL B ] s 2k, RS HF A7 310
MBI = AEh i NE AR, TR I B A 2 A 4785 R R A SR HRE I

FEARMERECT ) CAN 424 2K IDL10: 37 AR AN IR A A FRIELAR [R] 18 B B AE AR 2 e
Xo QRIS SRS IR 1, WSS X RE A Z 550 D (R .

TSR A RN BIRAE]
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R 10-3 CAN #H| 2R bR AL 20T S A7 88 5 E L

0 il il il il
1 FF i FF i
2 RE — RE -
3 FF — Hh —
4 FF — BasARhy EoLRGIME
5 FF — B i BariAe 5t i
6 FF — MERER 0 SEEIN 0
7 FF — REEN 1 R 1
8 TR e TRE TR TRE
9 il TR e TRE TR TR
10 1D (10-3) 1D (10-3) FF —
1 ID(2-0), RTR,DLC ID(z-0), FF —
12 HETy 1 Ry 1 FF —
13 Bl 2 Bl 2 FF -
14 B 3 Bl 3 FF —
15 Bt 4 BT 4 FF -
16 BT 5 BT 5 FE —
17 BT 6 HEF1 6 FF —
18 BT 7 R 7 FF —
19 | RIEGEME Bl i 8 i 15 8 FF —
20 1D (10-3) 1D (10-3) FF —
21 ID(2-0), RTR,DLC ID(2-0), FF —
22 BTy 1 BTy 1 FE —
23 BTy 2 HE s 2 FF —
24 BT 3 B 3 FF -
25 Bl 4 By 4 FF -
26 BT 5 By 5 FF —
27 BT 6 BT 6 FF —
28 Bl 7 BT FF —
29 | Bllembas B 7T 8 B 8 FF -

10.2.1 ¥HIFF2E (CR)

S E R G

FhAes . [7: 0]
ImFs & 0x00
VKR 0x01
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B AL AE AR 1o fERER Zh B 2GS L BN 1 CREERMD I, BALFERAL
BB 1o I RIZR LA TR, HAER A AR ARy HL2 oM N BRI Bk ) R — A BT
FEAMBE AL S f 2 A REIE R AL RO B 00 WERIERALIERALBN 0, Tzl 25t
WA UG, A IX - ir AGRAIE AR S A 5 BN GRS A1 o AT SRAE (1028 AR (7] PR 8 A o [ 25
(1o BEE AL RO AL S XA F RS .

LRI BN 0 Jo 2 a2 545

a) —MNEETRET A1ADIFBLD , WIRET— X EAE R E A8k CPU ¥J4R
L.

b) 128 R, WRAT— R B AL KIS CAN 2 4 7E B FTHE N S T R AT 4
A S G R -

2 104 CAN #Z | 23R e 20T O 3% ) B 7 8345 20

7: 5 Reserve 3 — (735

4 OIE 1 RW T Tl e
3 EIE 1 RW HER T TR
2 TIE 1 RW RIL TR
1 RIE 1 RW b e
0 RR 1 RW AL R

10.2.2 S &HFsE (CMR)

h3C 4 A A AR A

TAERALR:  [7: 0]

it &t 0x01

SAAH: 0x00

174 A7 A0 B il 3 SR VA R 5 A7 2 G R 2 X /S b bk R (R OxFf

gt

R 10-5 CAN %l g5 brEA 2 iy & A7 A7 a5 24

7 EFF 1 W PR
6: 5 Reserve 2 — PR
4 GTS 1 W MR
3 CDO 1 W TH R
2 RRB 1 W PR G ph A
1 AT 1 W Hb Rk
0 TR 1 W RI%E R
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10.2.3 kESFF=E (SR)

304 RS
ARSI [7: 0]
fAs & 0x02
FAMAE: 0x00
% 10-6 CAN % BR bR e TORES F A7 23 A

7 BS 1 R AR

6 ES 1 R HEDIRES

5 TS 1 R RIFIRAS

4 RS 1 R FWOIRES

3 TCS 1 R Rk TERARAS
2 TBS 1 R RIBGAF oINS
1 DOS 1 R Hdis R
0 RBS 1 R WAL ZPRAS

10.2.4 hirFFE (IR)

3c4: Pl a AR AR
e hL . [7: 0]
ks 0x03
SAAH: 0x00
R 10-7 CAN f& il # bt ol T v b 25 77 2 % X

7: 5 Reserved 1 R TR

4 WUl 1 R NG R B

3 DOT 1 R By v s
2 ET 1 R H R by

1 I 1 R R T

0 RI 1 R Fee iy

10.2.5 KB FF=F (ACR)

4 IIRARID R AT A
FAEELTE: (72 0]
ImFs & 0x04

HALAH: 0x00
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Cidali U]

FEEAEILT, ZFAEE T LS 1.

7:0 AC

RW

2% 10-8 CAN B ACHY %5 17 2

1D 6 USRS

10.2.6 W Rk EF F2F (AMR)

LA B BRI AT AT A

TAAERALYE:  [7: 0]

fit% &
AL

0x05
0x00

ISUWAREE A7 AC FIME BN BIES 75 8 7 1ID. 10-1D. 3 #H%E H 5580 SRt or AM [FIAH R A7
FHEGCA 1 R DA . FEEARE LR, 12182 il LLEEE ).

7:0 AM

RW

2 10-9 CAN 36U i 25 17 2%

1D B#iefor

10.2.7 RIEZEMXFFER

Gz i s FURAF Rl DAFZ ) 95 22 CAN F2M) 83 AR MR B, B NI T XA E U X
FIEGE AR/ 5 R BE AR B2 AR TARRUR SE e, R AN 13 (M E R 2 0xffs

2R 10-10 CAN #% il SR PR AR 20T &6 22 b X A% X

10 PG 1 D (10-3)
11 PUIRG 7 2 1D(2-0), RTR,DLC
12 TX 4 1 TX $id 1
13 TX Kl 2 TX Ho 2
14 o TX %i4fs 3 TX %4 3
15 P TX #4fs 4 TX $ids 4
16 TX Hdli 5 TX Hi4i 5
17 TX A 6 TX Hi4i 6
18 X Hdfs 7 TX ¥4 7
19 TX Hdfs 8 TX ¥4 8
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LOONGSON TECHNOLOGY ﬁ)# )EH )ﬁl %5 ﬂﬂ.

10.2.8 #FEINE M X FF=

BRI (BRI R MK 1 — R, PRy 20—29.
10.34 AR\

EY R, RVHE 1147 1D FRAEMURT 29 £7 1D M el CRprAEMiuL 29 e
Mt EH TX Milf5 B i AL IDE ArifiE) o

FEY BRI, CAN ¥ 88 7] A3 11 A7 1D FARv i o AT LB 29 47 1D (4™ i
TEROAS RS 2RI R I, BEIARES 0~ 38 IARES 3 (codel ™ coded) FTid (1) N 245 Fit
AFE . BB 0 3G RS 3 (mask0 ™ mask3) Xf N EGUACHS O~T& IS/ ChG 3, T b
WCBRRRD HOE 1AL 1, UK S 36 ARSI AR — Lk A 2 5 3 BB 1D A 2 .

FEY FEREIUT, CAN il & T LIOGHF3USe 81 (7 S B AT BB Bt v DAHEAT XUDE U o 2 3E
AT BRI, SRR 0~ B AR 3 {0 B — 1D HEAT Ik UK o FEREAT XUIE RIS, B AXHS 0~
B ARRS 3 AT LG PIASANIR] B 1D #EAT o CAN #2841l 4% UK 1D £ S BB R A T B ELAE NI
ZEFIX .

X 11 A7 1D LI HE K

FeVFH rdata0 A rdatal FIRSJEXT ID B ICK B

(rx_id[10:3] == code0)&&(rtr == codel[4])&&(rx_id[2:0] == codel[7:5])&&(rx_data0 ==
code2)&&(rx_datal == code3)

Xt 1147 1D AR XE i -

(rx_id[10:3] == code0)&&(rtr == 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])

X} 29 {37 1D BLI BLYE Y «

(rx_id[28:21] == code0) && (rx_id[20:13] == codel)&&(rx_id[12:5] == code2) &&(rtr ==
code3[2])&&(rx_id[4:0] == code3[7:3])

Xt 29 437 1D [FBUIER: «

(rx_id[28:21] == code0) && (rx_id[20:13] == codel)

e

(rx_id[28:21] == code2) && (rx_id[20:13] == code3)

2 10-11 ¥R CAN f5dfi| 28 i3t btk 51 32

0 gl Fa il kbl Eiatl
1 0 e 0 s
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LOONGSON TECHNOLOGY

Cidali U]

2 RE — W& —
3 Hh 7 - Gl —
4 Hh T Hh BT Hh T {3 A Hh T £ A
5 — — B F Wiz Bt i
6 KR E I 0 — MEE 0 ERERS 0
7 KR E I 1 — SMEE 1 AEGER 1
8 TRE TR TR TR
9 TRE TRe TREd TR e
10 TR TR TRE TR e
11 g I 1 - i 25 A 3 —
12 AR AR — R A E B -
13 R PR 1) - FR R PR ) —
14 RX H AT HE — RX HE R TTHas -
15 TX H R TH S - TX H5 R TR -
RX i 2. TX Wifs 2 gseRes o .
16 {IDE, RTR, 2" h0,DLC[3: | {IDE,RTR, 2’ h0,DLC[3:0 | Id[28:21] (¥ /&) FALE 0
0]} 1 1d[10:3] GEH & D)
g 1
1d[20:13] (FEWD
RX_Td[28:21] (FJEMD) | TX 1d[28:21] (FJEMD ;};d[;ji/;)m4 hO} CIFRe WAt 1
17 RX 1d[10:3] (k¥R | TX 1d[10:3] (k¥ ke
WO - {Id[Z:O],R?Ri data0[7:4] } (IE
I, BE )
{1d[2:0],RTR, 4" h0] } GEH &
M, FIEDE)
ARy 2
RX_1d[20:13] (¥ @M | TX 1d[20:13] (FJEMD | 1d2[28:21] (F @M, XIEHED Bl 2
18 {RX_Td[2:0],5” ho} (4E | {TX_1d[2:0],5" ho} (A | Td[12:5] (F @i, BAJER)
7 JEE i) ) 1d2[10:3] Gl i, XUpED)
Data0 (IEHfEMi, FUEH)
gasARng 3
1d2[20:13] (I femil, XUHEED
" RX Td[12:5] (FJ@M) | TX 1d[12:5] (¥ /@mD ;j}é;g],mm’ OV (AR SR 3
RX data0 Gl @) TX data0 (e & WD) (id2[2:0], RTR, data0[3:0])
JEH R, RIS
Datal C(IEP JEMT, FRIEPD
{RX_id[4:0],3” ho} (¥ | {TX_id[4:0],3" hO} (¥ BB O
20 JEWD JEWD SIS BRIRG O
RJ@wN#F%W) TJ@wN#F%W) RS LI 1d D
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LOONGSON TECHNOLOGY ETF)#)EH )ﬁ[ %5 ﬂﬂ.
RX data0 (" D) TX data0 (3" D) . A
U IR data2 GEPRBD | X data2 CES 2D Sl S
RX datal (¥ i) TX datal (I i)
2 I RN data3 CEFEDD | TX datad CIESERD Sl 2 Hlpiie 2
RX data2 (I &) TX data2 (I JEmi)
2 RX Datad (M) | TX Datad (5D Sl 2 HpRRe 3
o RX data3 (¥ i) TX data3 (¥ &) B B
RX datab (EH @ i) TX datab (EHfE i)
o RX datad (3" &) TX datad (3~ @) . o
RX data6 (EH i) TX data6 (EH i)
o RX datab (I @) TX datab (@) . o
RX data7 (Y &M TX data7 (EH &)
27 RX data6 (3 &) TX data6 (F &) — -
28 RX data7? (I @) TX data? (3 @) — —
29 RX {5 2 H5cgs — RX {5 Bt 5y -

10.3.1 ##X&FFaE (MOD)

4. B AR
AT [7: 0]
ks 0x00
SAAH: 0x01

B AL AR A I 1o R R S BUS 2RI E N 1 CRESRHDD I, BALIERAL
BB 1o WRIXEET PR AF T IR, HARCRE A A2 AR A Ty HL 22 500 PRI b (4 — A BT+
FEANR AL E) i 85 AN B B AL RO BN 0. WERIC B AR 0, flez il 455t
WSS B A AORUE AN A 51 BN OREF MR« AL SRAL A A2 A [R] 3 8 23 B [ 20
(1o SRR AT KA RETS S e HY X [ ARES -

AT RALPBN 0 5 Fiil 41 = 545

a) —NRLERES (LAIIBAD , WERAT— K BTG RZ A S A8k CPU 446
.

b) 128 N, WIRAT— R B ALIE K AE CAN 2 il 4 £ BFTHE N S 0T R A 3T 4
GLEMSE 2SI
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LOONGSON TECHNOLOGY E’F)# FH )ﬁ[ %5 ﬂﬂ.

R 10-12 CAN Ffil 54 F A 2T B 2 A7 23X

7: 5 Reserve 3 — RE

4 SM 1 RW HIE A =X

3 AFM 1 RW AL/ RUE P (0 Ay XD, LB AL ] )

2 STM 1 RW IEH TAERER (12 3 IR, (R AT 5 )
1 LOM 1 RW AW (U AT E)

0 RM 1 RW S

10.3.2 S EHFaE (CMR)

4 A
b [7: 0]
% & 0x01
=EAIER 0x00

A AT AF A 0 TR i A R 5 Al W SR 25 DA S Bk (BB Ox F

+ 10-13 CAN #zffi#s ¥ AT a2 a4 i 5

7 EFF 1 W IR ((AER AR TS )
6: 5 Reserve 2 — TRe

4 SRR 1 W HE R (RN TR ANRERII N 1)
3 CDo 1 W T R

2 RRB 1 W FEGE ZR rh 25

1 AT 1 W SHISY-35S

0 TR 1 W RIEIER CH SRR ANREFIRT A 1)

10.3.3 kE&FHFF=E (SR)

3044 RS TFHER
Afrashrsi: (7. 0]
s &« 0x02
A 0x00

* 10-14 CAN #xH#s ¥ B A TIRS T A

7 BS 1 R REARES

6 ES 1 R HERRS

5 TS 1 R RIEIRE
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LOONGSON TECHNOLOGY ﬁ )# FH )—h %5 ﬂﬂ‘
4 RS 1 R FWCIRZS
3 CS 1 R RILTHIRES
2 TBS 1 R RIZGAF AR
1 DOS 1 R ol R A
0 RBS 1 R BN EAARIRES

10.3.4 FirFFE (IR)

s T AR
AL [7: 0]
it & 0x03
SAAH: 0x00
# 10-15 CAN #El#59 JeAS 2T Hh i 25 77 s 4% X

7 BEI 1 R RERAR R P B
6 ALl 1 R i K ke
5 EPI 1 R FE R T AR
4 wul 1 R g T - BT
3 DOI 1 R H v e ke
2 El 1 R HER T
1 Tl 1 R KL
0 RI 1 R FRUSc i

10.3.5 Hl{EREF F2F (IER)

e Pl e AT A7 AR
WAL [7: 0]
Crza=¢ 0x04
A 0x00
# 10-16 CAN Fiill &9 A 2T vh 7 il 5E 27 A7 &b =X

7 BEIE 1 RW RSB RPITE AE
6 ALIE 1 RW iR 2 Kk b i g
5 EPIE 1 RW BRI AR b R
4 WUIE 1 RW g i o B o8
3 DOIE 1 RW Kttt b A A
2 EIE 1 RW HE R TR
1 TIE 1 RW RAL TR
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LOONGSON TECHNOLOGY ﬁ)# )EH )‘h %5 ﬂﬂ.

0 RIE 1 RW Bk W d e

10.3.6 MR ERIBIRF 75

S EAN IS PR YR
AL [7: 0]
s & 0xB
HALE: 0x00
R 10-17 CAN 2 54 Ao T AP 2 Rl A A i i X

7: 5 — 3 R TR

4 BITNO4 1 R £ IEDA

3 BITNO3 1 R F=AL

2 BITNO2 1 R - tivs

1 BITNO1 1 R H—Ar

0 BITNOO 1 R HEAL

0 0 0 0 0 0 ik Z RTEVUNEG I bitl

0 0 0 0 1 1 ik  RTEV IS bit2

0 0 0 1 0 2 ik  RTEV IS bit3

0 0 0 1 1 3 ik 2 RAE NS bitd

0 0 1 0 0 4 ik RIS bith

0 0 1 0 1 5 ik RIS bit6

0 0 1 1 0 6 ik 2 RAE RIS bit7

0 0 1 1 1 7 ik RIS bits

0 1 0 0 0 8 ik T RAE RIS bit9

0 1 0 0 1 9 ik FRTERAS I bit10

0 1 0 1 0 10 ik B RAE ARG bitll

0 1 0 1 1 11 i % R AE SRTR £i7

0 1 1 0 0 12 fik 2 2R 7E 1DE £z

0 1 1 0 1 13 ik F RTEVUNAG I bitl2

0 1 1 1 0 14 ik B RTEVUNAG I bitl3

0 1 1 1 1 15 R RAE RS bit14

1 0 0 0 0 16 R E RAE RS bitls

1 0 0 0 1 17 R RAE RS bit16

1 0 0 1 0 18 R E RAE RS bitl7

1 0 0 1 1 19 R RAE RIS bitl8
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LOONGSON TECHNOLOGY ﬁ )# FH )—3 %5 ﬂﬂ‘
1 0 1 0 0 20 i 5 AL RIS bit19
1 0 1 0 1 21 i 25 A TR IAS 1 bit20
1 0 1 1 0 22 i 5 RAE RIS bit21
1 0 1 1 1 23 i 25 R AE TR AIRS Y bit22
1 1 0 0 0 24 i 5 R AE TR AIRS Y bit23
1 1 0 0 1 25 i 5 AL TR IAS 1 bit24
1 1 0 1 0 26 ik & RAEVRNAS ) bit25
1 1 0 1 1 27 ik Z RAETR S bit26
1 1 1 0 0 28 ik Z RIEVRNBE I bit27
1 1 1 0 1 29 ik & RTE RS bit28
1 1 1 1 0 30 ik Z RTE RS bit29
1 1 1 1 1 31 ik 2 R AE R RS Y RTR £z

10.3.7 IR ERRHFFa: (EMLR)

LA B R ) 25 A7 2
AL [7: 0]

W% & 0xD
S 0x60
2% 10-18 CAN H5iR NI | 27 77 2%
7: 0 EML 8 RW FE R R

10.3.8 RX tHizIT#EF FsE (RXERR)

4 RX fH iR 1T AT A7 4%
AL [7: O]

it & OXE

A 0x60

% 10-19 CAN Y RX 48R H S 7 s

7: 0 RXERR 8 R PR

10.3.9 TX iRt #ZF Fe: (TXERR)

44 TX F5 R T 2T 74
T [7: 0]
W & 0xF
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LOONGSON TECHNOLOGY ﬁ)# )EH F %5 ﬂﬂ-

HAIMH: 0x60
£ 10-20 CAN Y TX 4R s S 1rae

7: 0 TXERR 8 R RIEHRTE

10.3.10 IGUAEIK 25

TESWCIE R A A BT, RA 3 UE B A R A A SRS E I 28 T e S IPAE AR S50
CAN i 224 R VP OIS BAEN RXFIFO. BRUSCHE I 22 o i Ae AR AT 25 47 22 A 0 ke B il 25
72878 o TR EF A7 B P e B R e D g i e U e Y g i, AR E v LS 3%
SJA1000 FO%LHE T .

10.3.11 RXEEH#ZFER (RMCR)

I E RX 15 B2 A7 4
AL [7: 0]
g% 0x1D
SALE: 0x00

2 10-21 CAN [f) RX #8135 Bt S 1258

7: 0 RMCR 8 R A€ A

1bittime = internal_clock time * (( BRP + 1) *2) *( 1+ (TESG2 + 1) + ( TESG1 + 1))
10.4.1 B ERFFRE 0 (BTRO)

L% R eI AT A

AAFAALTE:  [7: 0]

it & 0x06

A 0x00

e EEAURATLLRE 1, TAERUR R .

* 10-22 CAN HZB e 21528 0

7: 6 SIW 8 RW =] 25 Bk v
5: 0 BRP 8 RW VAR E TS
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LOONGSON TECHNOLOGY E'F )# FH F q;‘ ﬂﬂ‘

10.4.2 Bk EREFF8E 1 (BTRL)

s MR ERT TR 7 1
AAFAALTE:  [7: 0]
IW#% & 0x07

=EVAER 0x00
2% 10-23 CAN M EMN HER 1

!

! SAM ! R N ZYOREE, EIR - VOR A
6: 4 TESG2 3 Ll —A bit I B 2 A
5 0 TSEGL 4 R A bit AL |

10.4.3 it iTH|FF=F (OCR)

HSC 4 Hin AR B A7
TAAERALTE:  [7: 0]

TF% = 0x08
EDKIER 0x00
% 10-24 CAN % H 42 1) 27 17 2%
7: 0 OCR 8 RW e (RAERD
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11 12C 15|25

MESERCT 6 A 12C #8135, 120 452 1 (¥ s A& 13 %6 400kbps .

11137 a) btk &2 5| B E

12C Fa il 8 ) U7 in] S bk S MTSC s 15 45 B s 2kt bk i i #% 0x10000
12C R N 358 25 A7 2% T ) B b bk A4 e °F
R O11-1 12C $=ifil g8 Ui [ Mok & 51 52

[15:11] 0 N

[10:8] 12C ¥ w5 0x0-0x5 73 JI483& 12C0-12C5
[7:3] 0 TR

[2:0] REG R A A7 A Lk

Xof - T2C AR, o FE IR 03 OB 92 1) 5| A B N AH B2 R Th g
5 12C AHRAT S I E I 4. 6 15,

11.2 12C =H235 &5 Fa512 A

YT RIEF T FFe (PRERI0)
fmFeE: 0x00
SAE: Oxff
#*11-2 120 73 SBAF a1 S A7 4

7:0 PRER10 8 R/W T S AT 22 A 8 41

SPBE R TR s (PRERhI)
A E: 0x01
BAfE: Oxff
R 11-3 12C 73 AU o o 5 1 2P A7 4%

7:0 PRERhi 8 R/W TETR G SiA7 4 1 = 8 7

TRV S SIBIAZ B (KB N prescale, M LPB E12k PCLK &M% NfI852N clock a, SCL
SR AER clock s, TR 241 F K &:
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LOONGSON TECHNOLOGY ﬁﬁ};ﬁ F %;‘ﬂﬂ.

Prcescale = clock a/(5%clock s)-1

BEHFEE (CTR)
e i: 0x02
HALE: 0x00
F 114 12C 6| 514755

M TAF s e
7 EN 1 R/W N1 IEH TR,
0 X 43 AR 27 A7 e kAT 1
6 TEN 1 R/W rR T AR AT A 1 FT T R
5 Slave mode 1 R/W M B (I 1200 BHRO) : 1AM, 0 AFEHR
4:0 Reserved 5 R/W I3

RIEFREEFFE (TXR)
e 0x03
SAE: 0x00
£ 11-5 12C KIEHIEFF A7

7:1 DATA 7 W TR AN LR IE R 75
BHARALER, A RAT AR BRI B AR AT 5
IR, ARG

0 DR/W 1 W

BWHEFEE (RXR)

M E: 0x03
HAE: 0x00
£ 11-6 120 20 BUE 517 4%
7:0 RXR 8 R U G — MBI =1

A EHFFE (CR)

M E: 0x04
EAiE: 0x00
F11-7 12C iy 25 %17 2%
7 STA 1 W o4 START (25
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LOONGSON TECHNOLOGY ﬁ )# FH )—3 %5 ﬂﬂ‘
6 STO 1 W P2 STOP 155
5 RD 1 W ARG
4 WR 1 W SRS
3 ACK 1 W FPAERIEAE S
2:1 Reserved 2 W 1R
0 TACK 1 W IR A A T

XN AE 12C ROEBHE G HAEE . XX LA B 2 32 0m 07 o bit 34
1 I 7R BRI AR 45 RN A 48 A AGE ack, 2 AR RIS ack.

REFHFE (SR)
W% & 0x04

HAifE: 0x00
£ 11-8 12C IREFFH
legsl)v=sivs
7 RxACK 1 R 1 BB N E AL
0 U EI R ZAT
[2¢ LR FREN
6 Busy 1 R 1 BERAEN:
0 B
5 AL 1 R M 12C ARk 2: 12C B3 hIB, %008 1
4:2 Reserved 3 R 15%eq
BTN L TlipaN £
1 TIP 1 R 1 FoRIEEAEEUE
0 RoREIEAE e e
0 IF | R TR L, — AN RS, BRSNS R AL
Pitehi, ZAE 1

MR 2K F S (SLV_CTRL)
Wt E: 0x07
SAE: 0x00
X 12C0 A iZH A AF45 -
* 11-9 12C M fa i 25 A7 4%

7 slv_en 1 RW 12C0 PAEAERE, B Ak
6:0 slv_addr 7 RW 12C0 A hE
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LOONGSON TECHNOLOGY ﬁ'r)# )EH F %5 ﬂﬂ.

12 PWM #E#I 25

e P BLSCHIL T DU K ko 8 BE VA5 /T Rtz 45, DU RIAR PWM. DU PWM A AR ANz
T GE A BEEE PWM A — B ke 58 B A5 5 AN — BR AR NS 5o I BRIR Oy
50MHz, THAAF A7 A AN S5 Ar A7 a4 32 L8 96

12. 135 a1tk & S| I E

PWM 42 1] 2% 1 U7 17 2t ik o MTSC {RRIH ¥ 25 B ) ook N 0x20000. PWM 42 il 5 P9 355
TR I FE A R

R 12-1 PWM %I & U7 [ kit 2 51 R

i

[15:10] 0 TR

[9:8] PWM % 5 I 0x0-0x3 43 7AX7 PWMO-PWM3
[7:4] 0 TR

[3:0] REG N A5 A7

X PWM AR, A P I 83 s g L (8 5| B e ELONARRL (T BE - 55 PWM AR ORI 51 M i
4.6 75,

12 25 frastik

RS IEA AT, BRI
* 12-2 PWM HAEEeHIE

Low buffer Base + 0x4 32 R/W B Mk 22 v 27 A 2
Full buffer Base + 0x8 32 R/W Jok v B 28 o B A 2
CTRL Base + 0xC 11 R/W 5 ) 25 A7 8

PWM 5| F 7R ixE

* 12-3 PWM #=HI TR E

THEES AR,
0 EN R/W 0 B 1W: ONTR F3kiT4k

H 0 IF: CNTR ZE1kiH# G fRFF)
2: 1 };ese”e R/W 0 i

Jik i H o e AR AT, B AL
3 OF R/W 0 B0 W kb e

B 1 kb Bk
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LOONGSON TECHNOLOGY ﬁ)# )EH )il %5 ﬂﬂ.

H kb AL

4 SINGLE R/W 0 B 1B B OEAE— K

B OB BkipFrg =4

HHITE BE AL

5 INTE R/W 0 BB 4 full pulse F| 1 Bk

B OM: AP

HHIBT L

6 INT R/W 0 BERAE: 1 RORE PN, 0 RREAE I
BN 1: JEF W

{75 Low level Ml full pluse i+¥#sEE

7 RST R/W 0 BB MHEREE (M buffer 52, frH{KHE
B ON: M HESER TR

DN P e 3

8 CAPTE R/W 0 B I ki

B OB ARSIk (R ke A A )
o H BN AL RE

B 1A KPR R A SR LS P
isD)

B0 W Rk RFE R ORI DU P IF )
3L X ThREfH g

10 DZONE R/W 0 B 1B UM HORER R R b AR X DR

B0 I ZBHLFERSEX ThEE

9 INVERT R/W 0

12.3Th8EWE AR

12.3.1 Bk VAHITHEE

Low_buffer £l Full buffer Z717#s 1] LLHH RA LT NRBVIGEE. RAWIES NTE
B S, BN EE T 1ow level A1 full pulse ZE#80 HIM Low buffer 1 Full buffer Z&ih
TAER PRI, ZJEE RGN B IRE) N AN B (WIGEH RS o 24 low level
TALRBNL 1 25, WA ET, M full pulse 37E HIK. %4 full pulse 2777453
k125G, A R ESFE, low level A1 full pulse X4HIM Low buffer 1 Full buffer
SR AR I ICYME, SRS BRI AR AW E O, A5 A A T AN U PR bk v i
X full pulse FFfFasBMESET 1 MG, wTCARCE =4 — b, AR A E i 2848 o

. AR E AT RN RGN B 50 Rk SEAN 90 MK SE, 7E low buffer
W AZEC B YIGAE 90, 7E full buffer ZFf7#% -FELEVI4AE (50+90) =140.

ERURIRRE, BTN ENTFEREENE LGS, ERERRIELT (s
NI ZIWIE 2 FBK 25 TR ) 2 A5 S bk A7 - 000 HERS AOB022 AE R 2 5 748 5
BB, RS A28 EN LS 0, FE 5 NBHECS a5 EN L5 1. ERUHIE, R
BOHES EN AL, ZALRIAK e e 2 R iR — AN

RN AN E M ZTFAALEE 0, W H AEEF; WEX low buffer H 0, Xf
full buffer 5 1, NW#HmEF; RSN Low buffer [MEA/NT full buffer, MHiH
fRHF . (HIX =R BUE AR A HEEE I

BEAh, Gk arfras BB S AR 29 % T CTRL 2 27 f7 45 «
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LOONGSON TECHNOLOGY ﬁ)# )EH )il %5 ﬂﬂ.

12.3.2 BkANE IhEE

RS 5 P IG5 300 1, fEWESE CTRL B %788 5, 15 RS Eh 1
XN, Low level Fl full pulse FFfF28 UM B3G5 A SRS 5 EBRASET,
4 Low level AfFasMIMEALIXR] Llow buffer ZFAF&E: Al By A Bkt {5 5 T BAERS,
¥ full pulse ZFfEEEMIEALIER] full buffer ZifEes !, 344 Low level A full pulse
AATARE 1, B EIEL

s NSRRI Y R G B 50 f5 A RIAKTEAT 90 f5HMIREKDE, £ low buffer Hifix
AP AMEA 90, 1E full buffer FFAFAH B H A (50+90) =140.

RpU ik B2 F S S, ELRkh B AN RORE 32 A7 H s RE TR VE L

BRI E N TV TFIE, BN —/ NNV R B TI&E g iR 8, fEEsl
BN E S, low buffer M full buffer AP IEMEN A 2 IE I K S21.

2 RS I OXFFFF_FFFO B ikl , 4 274728 INT A H B 1, RoRFr ik
M T ETEHE .
12.3.3 BFALXThEE

DU % PWM #EC 4 1 B AEIX Thie, AT LARH 1k DU % kb R R AR B AR

DU B A HL A AIFRIC A PWM_ O PWM 1. PWM 2. PWM 3, ‘EATHIMRZEZ N 001>2>3, B
BRIP4 BRAR, 7F PWM 0 B2 2 J5 PWM 1 A REBRAE (IRAEEKHIME S8 “HE” — Az
MNRGHED , RIS BB, ASATECE .

— MR IPTAE ORI (PW_ s ARITBTFEX I, PWM_ s 93T T B SEIX i )%
H) -

PWM_O I

PWM_1 S
PWM_2
PWM_3 I

PWM 0O’ 1 |

pwm 17 0 o— -
pwm 20 0 — ]
pwM 37— [

12-1 Bi3EX Bhie
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LOONGSON TECHNOLOGY

Cidali U]

13 HPET %#l 28

HPET #% | Z8 e A bR AERITE . A EBEFE— 64 AL TS (main count) DA = 32

7 B b3 88 ( comparator ) o fEiX =L 28 o,

PLACAS 0 ST A Ik b

(periodic—capable) AR MINEr T, HoAbm A B ES SO AR A L .

13.135 5] b1t

HPET AR [ 17 [ Z ik > MTSC AR v & B g S -k N 0x40000. HPET il 7% P9340
TR I FE A R

2 13-1 HPET #2688 15 7] Hu it

[15:08] 0 fre
[07:00] REG DA B A7
13.2F Fasimk
FEHIH T HPET M2 1708 :

% 13-2 HPET 294754513

000-007h General Capabilities and ID Register i
008-00Fh Reserved

010-017h General Configuration Register B/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
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
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RGNS FHL L P 75 ZARAF X L A A7 S A LAERE S R, IS A $RAE R G2 51
RAFR L AR, A E TR IZ A AE A OB PRI RGEAL T S35 S4, S5 RS,

General Capabilities and ID Register

2 13-3 General Capabilities and ID Register

Main Counter Tick Period: iX/MEbrzR T It 258
63: 32 | COUNTER CLK PERIOD | #i%, Ll fps (10°-15s) NI, XAMELF AT 0, H/A | RO
F-8%F- 05F5E100 (100ns, BJI 10MHz)

31: 16 | VENDOR_ID RO

15: 14 | Reserved

Counter Size: i+ 2817,

13 COUNT_SIZE _CAP 0: 32 bits RO
1: 64 bits
Num of Timer: FERTZRIINEG EAMRMER R RE— T

12:8 NUM TIM CAP 2SR S, GS BIMENE A AU HPET A =/ E M 4, BiX /Mg | RO
PIESE 2.

7:0 REV_ID AT AFRO0 RO

General Configuaration Register
% 13-4 General Configuaration Register

63: 1 Reserved

Overal Enable; HRAEREFTA S A8/ =E R . Wisfih 0, FE1THHTE
5 L THIS BT R R I #5 ERAS 7 A T

0: FvHif E4% ETHI BT I E I 2 A AN T A v

L: F PSS B e vr e i a8 = A2 o

0 ENABLE_CNF R/W

General Interrupt Status Register

% 13-5 General Interrupt Status Register

63: 3 | Reserved
2 T2 INT STS Timer 2 Interrupt Active:ZIhEE[R] TO INT STS R/WC
1 T1 INT STS Timer 1 Interrupt Active:ZIhEE[R] TO INT STS R/WC
Timer 0 Interrupt Active: ZHEEMH T3 A 72 I 2% 1 Hh Wi 168 =02
RSP i R I A2 T P AR
Ln A F P A R AR
0 TO_INT STS | XAZBRINAZ 0. XS E I 38 R AP, IBAFEAEHE 1. —H | R/C
BB, WHEEME 1 BSEEEM. XS 0, NEE L.
P SUME Y g S
AW B IX A . A AR IX AL 0.
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AN 58 I A 1 A W A & B 20 % B Configuartion and Capability % 47 #% 1)
Tn TYPE CNF {7 %E -

Main Counter Value Register

#* 13-6 Main Counter Value Register

63: 32 Reserved

FibnE e RA AT SHE LT, A B

A 1RO R/W

31: 0 Main Counter Val

Timer N Configuration and Capabilities Registe

2 13-7 Timer N Configuration and Capabilities Registe

63: 9 Reserved

Timer n 32-bit Bz (N N 0-2) . H[EN N 32 Ak, X
0, HHBE
7 Reserved RO
Timer N Value Set (NN 0-2) : RAEREF=A4 A HAME P W &
28 2 AX /M. B XIS 1, PR B e R
TR E I HAI R ANAS . BTG RR RAX AL 0
GS FMFMF A R Timer O 87 A8 & {44 A i, PR S TimerO
SR, XA . WX T Timerl, Timer2, iXf7ZRIA
0, HARE.
Timer N Size; Timer NFITEE (NN 0-2) .
0: 32 k.
Timer N Periodic Interrupt Capable (N} 0-2) :
4 Tn_PER_INT CAP 1 SE I 2 HE ™ A JE SR I RO
0: JESZEA R AL A HAVE s
Timer N type (N & 0-2) :
WRXF L Tn PER_INT CAP £ 0, FBAIXA7 ARk, HER
NN 0.
3 Tn TYPE CNF F5F REF) Tn_PER_INT_CAP £74 1, BRA X AL A0 5 o AR | R/W
FEAHSL I T IF 38 7 A2 S P v

L: ASREE B 288 7= 20 J] P Iy

0: fiREE 387 A= i P v
Timer N interrupt Enable (N A 0-2) :ffiftE i 2r=4
W
Timer N Interrupt Type (N & 0-2) :
0: 7 I 45 Py o T ik R X g 2 i s 3K 5 A A T 7 1 8 s
L Ra shr by 11 L T SR R AN DI O R T ata O {7 ke
1 Tn_INT_TYPE_CNF | A4MIAHS.
1o 58 I8 ) i R A O TP Al A s 3K TR XoF L PR S )
AR A Pl T XA I — B RE B A
#i (General Interrupt Status Register).

8 Tn_32MODE_CNF

6 Tn_VAL_SET_CNF R/W

5 Tn _SIZE CAP

2 Tn_INT _ENB_CNF R/W

0 Reserved
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Timer N Comparator Value Register

2 13-8 Timer N Comparator Value Register

63: 32 | Reserved R

Tn_Comparator value (N A 0-2) : TEN 8FLLE S ME

25 1) 5 I % i B A R A A =

XA ZFAT B BN 5 1A 88 27 17 B IO R b A

BT B S LU A AR S, D= 2R e i s (iR
X R IBTEREFT T o

LA 2% B AS 2 R A R B (9 7= 2R 1T R AR AR

5 %oF IO P S P i B A ) M P AR A

2 I 28 A I L RS B A, PRAE T CAn SRR B ) A
WHF REBITIT)

31: 0 | Tn Com VAL R R, A PR B RIS — IR SN LR | R/W
HIME. Hhan s A 5 A 0x0123h,

A2 I B 0x123h IF, 724 iy

A 25 (B M AR (A2 5 0x246h;

2 I SR EIE B 0x246h B, FEAE 5 Ah— Ak,

LU A 2% 19 {7 1 R A A 5 0x369h

REpeg i, WA RS rEa 2 20 BRI RS EER
K (OXFEEEFFer) , AP RINARMER SHE: Zm. thintk
B2 E /& FEFFO000h, T 55 — K B 3K 5 N LR 3 (0

20000, Ml REE, LB I{EAS N 00010000h.
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14 BBIFEEIRR (ACPI)
M RS BRIt R A THFEE T IhRE. 3 Advanced Configuration and Power
Interface, Version 4.0a(ACPI), FALAHRN THFE BEINGE .

® ZGRNRSMEEE, SCFFACPT S3 (FFHWLEINAE), ACPT S4 (FFMLEMESRL), ACPT S5 (4K
KWL, FEHSCRFRIFARIAE A H 2 KA E . LFFZ Fhiefig 7720 (USB, GMAC, HEJ&
FFREE)

® RGN PRER], BRI BRIE, 2RO TR
o N AEII. FRKEN N HZI82s,

14.135 9] b1t

YR EARCER (5 1) JE kil MISC AT & B ) S Hb bk in A% 050000,
VERE: ACPI B R 411 515 .
ACPI AR PN 58 2 A7 A 0 B bk A4 B 4n T

% 14-1 ACPT ¥ ) Hohil:

[15:8] 0 N
[7:0] REG P AT A A
14.28 R K5

*£ 14-2 ACPT IRZSULH

G0/S0 LR, ZET RGE AR LE.

G1/S1 A

61/S3 Suspend to RAM(STR), b FSCH-AEEIN 1

G1/S4 Suspend to Disk(STD), FRAFZIGEAL, BRnE i i 4 Al st
G2/S5 Soft off, AR b

G3 Mechanical off, B A fitHL KA

1435 78541

AT AP E A R AT A . Ay P IR R A A2 25 2L T F 3
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PMCON_SOC : SOC General PM Configuration Register

o PWRBIN LVL - RO
A FE 7~ 24T PWRBTND 12 5RAS .
24:0 {R

PMCON_RESUME : RESUME General PM Configuration Register

R/W, RO, R/WC

31:14 3]

VSB_GATEn EN - R/W

T HRE VSB_GATEn Thfg. 0: XMl 1. flige.

W RSMRSTn B2, %N 1. B FHEHRAIE ZA . W FR A VSB_GATEn 5]
JHPE N RS B RES, RARMELTEZMNS 1.

VSB_GATEn_SLEEP_DLY - R/W

FHSRA%H1 SO B S3 B, VSB_GATEn 155 T By AHXT S3n T BRSO HE AT [A]

27 b00: IKRHARETFERT 31. 25ms;

12:11 | 27 bO1: {RERASHEHT 62. 5ms;

27 bl10: MRHREFHERT 125ms;

27 bll: PRARIHRAT 250ms;

B RSMRSTn B RGE, %57 EA 27 b0. BEH FHEH AL E %5 K.
VSB_GATEn_WAKE DLY - R/W

FHk#z S3 2 SO B, VSB_GATEn {55 L AHEAEXS S3n LAV HILE 5 I [A]

2’ b00: MEERT4E 5 125ms;

10:9 2’ b01: MeEERT4E 5 250ms;

2’ bl0: MRS 3L S5 500ms;

27 bll: MEEERFIESS 1s;

B RSMRSTn B RGE, %57 27 b0. BEH FHEH AL E %5 K.

8 fREE

USB_GMAC OK - R/W

7 H 5 RSMRSTn A 2%3d, %4709 0, o USB F1 GMAC A BLE, AReMelE R4, £33 L5 H
ARG A 1%

CIT STS - R/WC

6 RYGAE SO RS KA temperature trip, FREHFEA G2/S5 IR, EACAEHT MG RSk
e R FERRES

CIT EN - R/W

{§i§¢ temperature trip {RIFALH

4:3 {R

SRS (System Reset Status) - R/WC

2 0: SYS_RESETn WA T

1: SYS RESETn #i3% Fid, RAEFENLG TR A B IEAE thAH B G BRERAE

PWROK_FLR (PWROK Failure) - R/WC

M RGE SO RS, PWROK (558 AL E 1, @SS 1 Bz Gk,

DRAM_INIT - R/W

0 AL R MAEE D RE, PMON 7E3EAT DRAM M4 L RTHZALE 1, 45K DRAM MGG AL S
0, WRpEATIEIE AR A DRAM M85 4k 2 T 4T Wit

13
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PMCON_RTC : RTC General PM Configuration Register

R/W, R/WC

31:13 3]

RTC DLY BYPASS - R/W

R RTC N S HE S AT IR 51, BRIMERN 1
RESUME 2POWER - R/W

RESUME 4515 ACPT 32 5 v i R 3, BROMEN 1

RTC REG LP - R/W

il RTC A5 27 4725 2 5 1E AR D) AEA R

0: AfEIh#E

1: KT

CMOS_CLKDISABLE - R/W

] CMOS AR BRI 2 15 5K 7

0: 4TI

1: KM

8:7 RE

S3_ASSERTION_WIDTH - R/W

1% 2 bit HAFE S3n (55 A R E 085 55 /)N [ [T B o
11: 1s

10: 125ms

01: Ims

00: 60us

S4_ASSERTION_WIDTH - R/W

1% 2 bit (HARE S4n {55 A BB 080 S /N 1] TRV g o
11: 4 s

10: 2 s

01: 1 s

00: 125 us

S4 ASSERTION EN - R/W

2 0: S4n {55 A BB EH LRI ARG A LA™ RTC JH .

1: San {55 WA R FH E BN Ry 'S4 ASSERTION_WIDTH #RE o
PWR FLR (Power Failure) - R/WC.

ZAILE RTC 38, R B4 RTC_RSTn 4.

WRE 1 R RGURA T IR GEN G3ARE) , BIFR RTC LAAMETA Ak H 2k 240 (RSMRSTn
FHRoD) , THEEE 1Bz AER.

AFTERG3 EN - R/W

AL HE RGN G3OIRFS S5 BB LS I BIAE

0: RGEMHEWE E¥K B3RS F S0 RES.

1: RS R S5ORFS, WH AL IS REE S4 RE, EHLHERGKEH s4
LIS power button override Fl thermal trip HMHEHE 1.

12

11

10

6:5

4:3

PM1_STS : Power Management 1 Status Register

31:16 | Reserved
WAK_STS (Wake Status) - R/WC

15 0: BMHE 1 B iZAER. ACPT
L: 0 5R R G MATAT—ARARIR S Pl e R e, AR A B L
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PCIEXP_WAKE_STS - R/WC.
14 1: PCIE Mefg s fF K 2k ACPI
0: BMH5 1 ¥z

13:12 | Reserved

PRBTNOR_STS (Power Button Override Status) - R/WC
1 0: 8B5S 1 ¥z ‘ RTC
1: ¥ power button override KWK, ZAME 1, RGELEKMIN G2/S5 IRE,
[F] I %5 AFTERG3 _EN i & 1.

RTC_STS (RTC Status) - R/WC

10 0: M5 1 Bi%riEkg ACPT
1: X RTC =4 alarm B iZALE 1. UEAM2 RTC_EN B30T, %00 =L iE H4k .
9 Reserved

PWRBTIN_STS (Power Button Status) - R/WC

0: BMHE 1K 1ZA7ER. Thermal trip 2 FRIi%A7.
8 1: %44%F PWRBTNn {545 16ms BA b (4s BLTF) B, Z%frsx® 1. ACPI
TE SO RZSIF, 24 PWRBIN EN A1 PWRBTN STS [FIIAG 2, #5774 ik,
7E S3-S5 ARARIRARZAS S, S PWRBTN_STS Bz, RAHIKE.

7:1 fREE

TMROF_STS (PM Timer Overflow Status) - R/WC

0 0: M5 1K ZAER 500
1: 24 24bit 15088 (— 5P E Y 20ns) KA BN, A28 1. T IEE
HEFZ A8 HPET 56 /o

PM1_EN : Power Management 1 Enable Register

31:15 1R

PCIEXP WAKE DIS - R/W
14 MEANR, AFEA4 PCIE MefiEaf, (E2 %A {E A2 PCIEXP_WAKE_STS [ ACPI
Ho

13:11 1R

RTC_EN (RTC Event Enable) - R/W

RTC R i A o W4 fi

9 R

PWRBIN _EN (Power Button Enable) - R/W.

PWRBTN HH W et P2 A4 e, i%ALASES I PWRBTN MR S 7= 4
7:1 17eg

TMROF_EN (PM Timer Overflow Enable) - R/W.

MR iZA BT, TMROF STS /=4 b b,

10 rtc

ACPI

S0C

PM1_CNT : Power Management 1 Control Register

APLRIC S0 X

31:14 R

SLP_EN (Sleep Enable) - R/W.
AL 1 B2 RGN SLP_TYP A B IARARIRAS,  HE AAHIARARIR & I 1%
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A AR 0,

SLP_TYP (Sleep Type) - R/W.
% 3bit FR RGAIRIRE -
000: 7R SO RE.

001: Reserved.

010: Reserved

12:10 011: Reserved. rte
100: Reserved.

101: Suspend-to-RAM. S3n {552, HEA S3MRE.

110: Suspend-to-Disk. S3n, S4n{E5HZ, HA S4RE.
111: Soft Off. S3n, S4n, Shn 55K, HEA S5RE.

9:1 Reserved

INT_EN - R/W
TR RETT 5%, 0 AE HLYRE B i s P T 5 5 ™

S0C

PM1 _TMR : Power Management 1 Timer

31:24 fRE7

TMR_VAL (Timer Value) - RO.
23:0 THEERTHEL, A 8ns. 24 23 AL ERAERS, B A7 TNROF_STS £if.
HEFE {8 H HPET.

GPEO_STS : General Purpose Event0 Status Register

GPI_STS - R/WC
16 fr?rfras, H s EK 7 5% 5] ACPT_GPT015-0

SUA0 ) o0 wik s 1 .
1: 24 ACPT_GPTO &A= Wi A I X s 4 B A7, 24 GPT_EN {7 R, 7= A e B S 5 1T o
USB[5:0] STS - R/WC.

1510 REF0MAEREN, 15: 11 LR .

0: M5 1 ¥iZAnER.

1: 24 USB K4 wake SH{FIIX A AL, 24 USBx EN A7 A 2, 77 A e fig 4 sl v i o
9:7 LR

GMAC1_STS - R/WC.

6 0: BT 1 BiZAER.

1: 24 GMAC1 &‘E wake SHAFIHIX A % B A7, 24 GMACI_EN A5 RGit, F=EmepR s ko by .
GMACO_STS - R/WC.

5 0: BT 1 BiZAER.

1: 24 GMACO & ‘E wake SHAF XA 4% B A7, 24 GMACO_EN firfg Reit, F=EmeR = Eak iy .
4 {R

CIW_STS - R/WC.

3 thermal warning &4
9 CTA_STS - R/WC.

thermal alert K‘E
1:0 TRE
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GPEO_EN : General Purpose Event0 Enable Register

31:16

GPI EN - R/W

16 P 25778, B B2 %R 51 ACPT_GPT015-0
0: T3

1: ffifig GPTO T EEFi44:, GPIO ISRl fid &

15:10

USB[5:0] EN - R/W.
0: Tk

1. ffifE USBx STS j~/EMelRsfft, 4[mIF) S0 K™ A hlifE s

9:7

TRE

GMAC1 EN - R/W.
0: &%

1: flRE GMACL_STS F/EMefifft, %) SO 5= A Wi fE 5 .

RTC

GMACO EN - R/W.
0: &%

1: filRE GMACO_STS F/EMefiefift, [l F) SO 5= A Wi fE 5 .

TRE

CIW_ EN - R/W
1% THERMAL WARNING =4 i,

CTA EN - R/W
{§iEE THERMAL ALERT 72 2E fh b7,

1:0

(73

RST_CNT : Reset Control Register

31:2 TR

1 WD EN - R/W
Watch dog DhAEfdife

0 OS_RST - R/W
BT A RFEE N

WD_SET : Watch Dog Set Register

31:1 3]
0 X WD_EN h 1 B, Bk EIEP B watch dog T4, FRIHMIEN WD_Timer.
VR, watch dog THEES I TAEAZ A 50MHz .

- 126 -

SFRHEARGHBERAS

Loongson Technology Corporation Limited



Feinhiizl

LOONGSON TECHNOLOGY ﬁ)#);ﬁ F %;‘ﬂﬂ.

WD _Timer : Watch Dog Timer Register

31:0 RTC JEH & 1748

31:16 R
15:0 ACPT 3% GPT0 %y s {H

ACPI_GPIO_OEN : ACPI % GPIO #Hi i gk

31:16 fREE
15:0 ACPT 3 GPTO A gedal, KA 5K

ACPI_GPIO_I : ACPI I GPIO A\

- 127 -

SRR HERAS
Loongson Technology Corporation Limited



Feinhiizl

LOONGSON TECHNOLOGY ﬁ FI‘FH )-h ggﬂﬂ.
31:16 R
15:0 ACPT 35 GPTO #y \{H

ACPI_GPIO _POL : ACPI 3 GPI10 Hririk

31:16

(3t}

15:0

ACPT 3% GPTO whirle ez, 1 AR m -/ ETHAY, 0 ARGRARHT/ T &I

ACPI_GPIO_EDGE : ACPI I GPIO F1Bria#sikE

31:16

fRE

15:0

ACPT 35 GPTO T Wi i B, 1 ARRILWT A i, 0 fRFR H PR vy

ACPI_GPIO_DUALEDGE : ACPI & GPIO F X% E

31:16

TRE

15:0

ACPT 35 GPTO W2 5 Xl Az, 1 AR A, 0 ARFR I ik
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15 RTC
SEIF I (RTCO B oun] DAE EAR B Rt AT E, SR )s, iz oclikialk,
AT MEEAR B At A f gt IE 984T . RTC BT AT I R AU LA % -

RTC B HR G &%, 45 G HMER 32. T68KHZ ffy ) £ AR ko 2k F I )5 B A 43
DAL 7 A 5 Ao s B ML S I

RTC Bl i A & /NS, 205 TOY (Time of Year) T1EU#Lf RTC 1H4se, H
TOY HHH 54 A I AR 8, KSR LL 0.1 &b: RTC P38 LA 32. 768KHz Iehit %, %
Bl 32 fi7,

15.135 ] Bt

RTC ALHR (117 7] 2 M kit g MTSC ARG 15 45 B (g S bk i fm 2 0x50100, RTC HEERL (1) P 8 27
A7 S P H B A R

% 15-1 RTC i [a) itk

[15:9] 0 RE
(8] 1 N
[7:0] REG PN A A A ik

sys_toytrim 0x20 32 R/W WA BRI 0
sys_toywrite0 0x24 32 W TOY 1I& 32 i BEE N
sys_toywritel 0x28 32 W TOY 7 32 MBS N
sys_toyread0 0x2C 32 R TOY ik 32 £ {E 52
sys_toyreadl 0x30 32 R TOY 15 32 BB H
sys_toymatchO 0x34 32 R/W | TOY s Hi 0
sys_toymatchl 0x38 32 R/W | TOY 5B ol 1
sys_toymatch2 0x3C 32 R/W | TOY 5 2
sys_rteetrl 0x40 32 R/W ]%E}#E\E%gﬂizﬁi%ﬁ%&
sys_rtctrim 0x60 32 R/W | AL AWIARE N O
sys_rtcwrite0 0x64 32 W RTC ENHHEE AN
sys_rtcread0 0x68 32 R RTC ENf ¥z
sys_rtematchO 0x6C 32 R/W | RTC s i oty 0
sys_rtematchl 0x70 32 R/W | RTC B s i rulfy 1
sys_rtcmatch?2 0x74 32 R/W RTC %52 i A i 2
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15.2 5 fFas it )3

15.3 & fFa5fEd
15.3.1 SYS_TOYWRITEO

HrEesfrve:  [31: 0]
Mg & 0x24
HAE: 0x00000000

31:26 TOY_MONTH W H, JaE 1712
25:21 TOY DAY W H, J6HE 1731
20:16 TOY_HOUR W /N, YEE 0723
15:10 TOY_MIN W 53, G 0759
9:4 TOY_SEC W b, JEH 0759
3:0 TOY_MILLISEC W 0.1 %, JEFE 079

15.3.2 SYS_TOYWRITE1

TAERAITE: [31: 0]
mf% . 0x28
FAE: 0x00000000

31:0 TOY_YEAR W H, Jul 0~16383

15.3.3 SYS_TOYREADO

TAERAI . [31: 0]
Wtz E: 0x2C
SAME: 0x00000000

31:26 TOY_MONTH R H, Rl 1712
25:21 TOY_DAY R H, JeH 1731
20:16 TOY_HOUR R /NEF, JEH 0723
15:10 TOY_MIN R 4y, T4 0759
9:4 TOY_SEC R 5, JaFE 0759
3:0 TOY_MILLISEC R 0.1F%, JEFE 079
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15.3.4 SYS_TOYREAD1

e AR
Wi E: 0x30
HA{E: 0x00000000

[31: 0]

31:0 TOY_YEAR R

A, JuF 0~16383

15.3.5 SYS_TOYMATCHO0/1/2

FAFRRAITE: [31: 0]
s E: 0x34/38/3C
SAE: 0x00000000

31:26 YEAR R/W i, JuMl 0~16383
25:22 MONTH R/W H, JaE 1712
21:17 DAY R/W H, JuEl 1731
16:12 HOUR R/W /B, JE 0723
11:6 MIN R/W 5%, G 0759

5:0 SEC R/W b, JEH 0759

15.3.6 SYS_RTCCTRL

A agE:  [31: 0]
& 0x40
SAE: T
| ww | emem | om | ws [ me
31:24 1R R 0 fRed, EO
23 ERS R 0 REN (bit13) RS
22:21 1R R 0 fRed, EO
20 RTS R 0 Sys_rtetrim BIRZA
19 RM2 R 0 Sys_rtcmatch?2 BIRE
18 RM1 R 0 Sys_rtcmatchl BIRZE
17 RMO R 0 Sys_rtcmatch0 BIRE
16 RS R 0 Sys_rtewrite BARZES
15 R R 0 RE, B O
14 R R 0 RE, B O
13 REN R/W 0 RTC ffifE, AR TEYIMHLN 1
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12 LR R 0 fREE, B O
11 TEN R/W 0 TOY ffifie, mfAR. FEVIHNLN 1
10 LR R 0 fREE, B O
9 {R R 0 fREE, B O
0: 32.768k FiRak L,
8 EO R/W 0 1: 32.768k L IRAHE
6 {R ¥ R 0 fREE, B O
5 25 R 0 0: 32.768k FHIRALAE;

1: 32.768k fARIEH T1E.

4 TR R 0 R, HO

3 T™M2 R 0 Sys_toymatch2 BIRE
2 T™1 R 0 Sys toymatchl ERZ
1 TMO R 0 Sys_toymatchO EIRZ
0 TS R 0 Sys_toywrite BIRZE

15.3.7 SYS_RTCWRITE

FAEMALTE:  [31: 0]
fmf%&E: 0x64
EA{E: 0x00000000

31:0 RTC W

15.3.8 SYS_RTCREAD

TAERAITE: [31: 0]
fmf%&E: 0x68
SAE: 0x00000000

31:0 RTC R

15.3.9 SYS_RTCMATCHO0/1/2

TAERAITE: [31: 0]
e E: 0x6C/70/74
SAHE: 0x00000000

31:26 RTC R/W
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16 GPIO

M 354 58 4N GPTO 518, 2 4~ AEH GPT0, Hi4x 56 N5 HABIHAEE M. GP10 51 M
— AR, BHG: GPI0 JyH4%EH] (GPIO_OEN) . GPIO #iti{& (GPIO_0) . GPIO %A
f (GPIO_I) . GPIO % A\ I f A #% ) (GPTO_INT_EN) . GPIO % A\ v b A M 425 ol
(GPIO_INT_POL) . GPIO # A\ Hh Wiy PE4% ] (GPIO_INT EDGE) . GPIO % A Wi Bk
(GPIO_INT CLR) . GPIO#y AHWRRZAS (GPIO_INT STS) .

2% 16-1 GPIO ¥t 2717 9%

GPIO_OEN 1 GPIO % thfdide, (KA.
GPI0 0 1 GPIO #rtifE.
GPIO I 1 GPIO #yN\1H.
GPIO INT EN 1 GPIO ki fsife.
GPIO_INT POL 1 GPTO H WAk M

GPTO H Wil . 5 GPTO *HIMTAl PR AC & 4% GPTO HH SRR A

POL EDGE ik
0 0 I FELSP-fi A v
GPIO INT EDGE 1 . 0 TR T
0 1 T B bR g
1 1 A R e
GPIO INT CLR 1 GPI0 IR A TE I
GPIO_INT STS 1 GPIO FFIIRAS
16.137 o)tk

GPTO [ [ 2 bk &5 MISC R 152 4% B i 2 s ik i fm #% 0x60000 .

B R 3Rt 1 PR O sORTE ] GPTO SR, — R4 frfa il &> GPTO 518, —Fh 4% 515
FEd B> GPTO 51, M A Al i f (P12 [RI SRS GPTO 2] 7 7 4% SEBLIZ D BEA
RIS, AP ORR G A A A I RE S EUAR AL YRR, GPTO PRI
Bk 1) 73 N B o

HEFAAE G — o ok il 28 GPTO 54l
GPTO AR A 58 27 A7 2 M0 EE bk A4 Bl G s
162 GPIO Hibk py 3 25 77 g 4 # 1k

0x800-0xF00 P ) A A7 e
0x0 - 0x70 FE A4 ) A7 A7 AR bk
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2 16-3 #%AriEH) GPI0 L E 217 A bk

0x00 GPTO_OEN 58 GPTO il RE, MCAH R FEA=HI—A 6P 10 51#.
0x10 GP10_0 58 GPIO fth B . HFA4%H]—> GPIO 5.

0x20 GPIO_I 58 GPIO ¥ NfH . FEAZ#H]—A> GPIO 51,

0x30 GPTO_INT_EN 58 GPIO Hirfsifit. AEhrdzhl—A~ GPIO 51,

0x40 GPIO_INT POL | 58 GPIO Hr Wik . FEALFE ] —A GPIO 5],

0x50 GPTO_INT EDGE | 58 GPIO Hhibriifetk . REAL4ZEH]— A GPIO F1 .

0x60 GPIO_INT CLR | 58 GPIO Wi kR . B #H— GPIO 514,

0x70 GPIO_INT STS | 58 GPIO HItRA . B # I — GPIO 514,

£ 16-4 A5 H] GPI0 It B A7 28 ik

0x800 GPTO_OEN 58 GPIO finth iR, AR BT #EH—A> GPIO JI .
0x900 GPT0 0 58 GPIO #aythifE . BT —4> GPIO 5l .
0xA00 GPTO_T 58 GPIO S NfH . BT —4> GPIO 51 .
0xB00 GPTO_INT_EN 58 GPTO i fii g A5 428 —> GPIO 5.
0xC00 GPIO_INT_POL 58 GPTO it . A>3 42— GPIO 51,
0xD00 GPIO_INT EDGE | 58 GPTO i it . BT 1iH—A> GPIO 51,
0xE00 GPTO_INT_CLR 58 GPTO i kR . BS54 6] —> GPIO 51,
0xF00 GPIO_INT_STS 58 GPTO IR . BS54 8] — > GPTO 51,

16. 212 %I F 725

GPI0 75 [

bk w2 : 00-03h JEE: R/W

ERIMH: FFFFFFFOh Kv: 4

X F GPTO[31:0] (77 A2 o

31:0 GPIO OEN R/W | 0: %tk
1: HA
Hhb R : 04-07h J&ME: R/W
¥RIME: FFFFFFFFh KN 4
31:26 Reserved R/W 17eq
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St T GPTO[57: 32] B 77 454
25:0 GPIO OEN R/W | 0: %
1: A
GPI10 % Hi{E
Mk fwFs: 10-13h J@ 1 R/W
ERAE: 0000000Fh KN: 4
31:0 GPI0 0 R/W | XFREF GPTO[31:0] fryfy 48 .
Mok fmAs: 14-17h J@ 1 R/W
ERIME: 00000000h KA 4
31:26 Reserved R/W 1%e5
25:0 GPI0 0 R/W | %S GPIO[57:32] fif i HE
GP10 i \{H
Hihk W% . 20-23h JEt: RO
BRIME: N/A KN 4
31:0 GPT0 T RO X T GPTO[31:0] FI% AME
HohbR#: 24-27h J&M: RO
ERIME: 00000000h KN 4
31:26 Reserved R/W iy
25:0 GPI0 1 RO S T GPTO[57: 32] B % A H .
GPI10O Hlrf#ife
HuhbfR#: 30-33h J&ME: R/W
ERAAE: 00000000h KN: 4

St 2T GPTO[31:0] Ay A i g

31:0 GPIO INT EN R/W | 0: cpAdby
1. fEgE
HuhkfmA%. 34-37h JE . R/W
ERIME: 00000000h KN: 4
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31:26 Reserved R/W 1R
Xt GPIO[57 : 327 [y N\ H i R o
25:0 GPTIO_INT EN R/W 0: <P T
1: fHifgbr
GPIO ¥tk 4
Wk fwFs: 40-43h J@ 1 R/W
ERIME: 00000000h KA 4

Hot T GPIO[31: 0] iy e i o

31:0 GPTO_INT POL R/W | SRS, AR Rk 55, 13 GPIO H
Wit

HohbAZ: 44-47h J&tE: R/W

ERIME: 00000000h KA 4

31:26 Reserved R/W 188
KT GPTO[57: 32] [ A Ak

25:0 GPTO_INT POL R/W Srh Wiy LA, AR R ik 7750, 1R 3 GPTO
A .

GPIO Wit

HouhlbfR#: 50-53h J&tE: R/W

ERAAE: 00000000h KN 4

St BT GPIO[31:0] Ay b il v .
R A, O Rl e 5 3

POL EDGE ik

31:0 GPIO INT EDGE R/W 0 0 I FEP A R
1 0 7o ELT i & R
0 1 BV R W
1 1 TV fd R o

HouhbR#%: 54-57h J&ME: R/W

ERAAE: 00000000h KN: 4

31:26 Reserved R/W 1R
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St T GPTO[57 : 32] (W idiis .
Sep Wik R &, 2RI A A b & 0

POL EDGE ik

25:0 GPIO INT EDGE R/W 0 0 A RSP il R H
1 0 e FELSPA i 2 AR T
0 1 T R i 7 R
1 1 TR R

GPI10O FlriEk

HodikfwF%s: 60-63h J&ME: R/W

ERIME: 00000000h KAN: 4

SfREF GPTO[31:0] i rh Wi .
31:0 GPIO INT CLR R/W | B 1 EBRAR GPTO A7 LT, BEERE2 E2hE 0 G
BR2FAE AR N, AR AR AT,

HodikfwF%: 64-67h J&tE: R/W
ERIME: 00000000h KAN: 4
31:26 Reserved R/W 15eq
Wb T GPIO[57: 32] (b dla ik
25:0 GPIO_INT CLR R/W 5 1iEFRAN GPIO 7 LR i, B2 EshE 0 Hiibr
TER DAL AN, AT A AR AL T

GPI10 ¥R
ik wA% . 70-73h JEt: R/W
ERIME: 00000000h KAN: 4

SR GPTO[31:0] R BRIk %S .

31:0 GPIO INT STS R/W | 1. Bk
0: Frhir

Wbt fw#%: 74-77h J&ME: R/W
ERAAE: 00000000h KN: 4
31:26 Reserved R/W 15

BT GPIO[57:32] fI Wik %S o
25:0 GPIO INT STS R/W 1: 5

0: JEHIT
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17 GMAC £#lzg (D3:F0)
M i8R T —™ GMAC #%Hi1%%, W EEERL PHY, A Device 3 HITHEE 0.
17.1GMAC B E & 7788 (D3:F0)

2 17-1 GMAC %281 PCT B & 3k

00h-01h VID Vendor ID 0014h RO
02h-03h DID Device ID 7A13h RO
04h-05h PCICMD PCI Command 0000h R/W, RO
08h RID Revision ID 00h RO

0%h 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

O0Eh 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 RPARS AL )RR R

NHA 5 PCT He B S A AT AN R ) 3 47 4% S A

PCICMD-PCI 154 & 7% (GMAC-D3:F0)

HhkfwFe: 04-05h J&M: R/W, RO
EZRIAME: 0000h KAN: 16 fr
15:2 Reserved RO P

TZAL SRR TR XS GMAC 45 T A2 98 BV 1]
| Memory Space R/W 0: 21k,

Enable 1: fHEEXT GMAC B ZF 788 U A . fERZAECE N | 201, AR
# PCNL BAR Zif75%.
0 Reserved RO g
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18 USB #£#1]88 (D4-5:F0/1, D25:F0)

M i) USB ML ARSI R -

FZ5 USB Rev 1. 1. USB Rev 2.0 A1 USB Rev 3.0 #pil

4% OHCT Rev 1.0+ EHCI Rev 1.0, XHCI Revl. 1 Bipi¥
SCRFIUAS USB3. 0 it 1, FANiG &R AT EE SS. LS. FS B{ HS %4
THEE\AS USB2. 0 3 11, 44N DB HE LS. FS 8% HS %4

MEF N B 3 A USB %41 2% (45 USB20. USB21 1 USB3) . H:rh1 USB20 Ay EHCI-OHCT %)
2% (D4:F0/1), XM usb2 [ port4—7; USB21 2y EHCTI-OHCT #5#i|#& (D5:F0/1), XfM usb2 1)
port8-11; USB3 A XHCI 41 2% (D23:F0), XtM usb3 A port0-3 1 usb2 ] port0-3.

TAVER, USB3.0 i A SCRFIZFEM L E REThAE, W ZIhRE, kT
TN R (18 24 4(E USB2. 0 i 1 b

18.1EHCI $=#l)28

18.1.1 EHCI Bt E & 788 (D4:F1, D5:F1)

# 18-1 USB-EHCI =i %1 PCI Fic & 3k

00h-01h | VID Vendor ID 0014h RO
02h-03h DID Device ID 7Al4h RO
04h-05h PCICMD PCI Command 0000h R/W, RO
08h RID Revision ID 02h RO

09h Pl Programming Interface 20h 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 80h 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 AR R (A R R OR B

NS PCT B B SR ERAAT AN R 0 7 A7 2 S H Al
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PCICMD-PCI #r4 %174 (USB EHCI-D4:F1, D5:F1)
HodikfwF%s: 04-05h J@M: R/W, RO
ZRINE: 0000h K/N: 16 fir

15:2 Reserved RO R

AT s i) 2 A G USB EHCT 42341 25 77 2 137 ]
0: 251k,

1 M S Enabl R/W N N NN NN N N
emory Space Enable | R/W | 4 e 1 USB BHCT 2681 55 32 00071 . 7E45 R0y 1 2
WZRSETR B PCNL BAR 25 17%s .
0 Reserved RO fRe

EHCI HIAH < A7 25 B FE Capability ZF 1788 Operational Z 4788 #1, EHCI SL¥AH =%
1228 . MiH i USB AL H 8532 EHCT Rev 1.0 i, Capability ZF{£8341 Operational
FAE 2R EYH(E B2 M Enhanced Host Controller Interface Rev 1.0 Specifications

18.1.2 Capability Z 7788

% 18-2 EHCI Capability 29 f74%13

HCCAPBASE 0x00 32 RO A H 32" h01000010
HCSPARAMS 0x04 32 RO EZRIME N 32" h00001116
HCCPARAMS 0x08 32 RO EZRIME N 32" h0000A010

18.1.3 Operational Z 1788

7 18-3 EHCI Operational Z1Eas¥I3

USBCMD 0x10 32 R/W. RO | USB EHLI&HI 2510 f & ar A7 4%
USBSTS 0x14 32 R/W. RO | USB EAHLIEHIGHPREF &
USBINTR 0x18 32 R/W USB WL ] s ) o W 80 B 2 A7
FRINDEX Oxlc 32 R/W USB EHLFE &R MR 5] T 17 4%
CTRLDSSEGMENT 0x20 32 R/W A7 T EHCT 2| B0 5 44 st b
PERTODICLISTBASE 0x24 32 R/W A TBUE ST WU R 4
ASYNCLISTADDR 0x28 32 R/W FETBCR — N EEREHRAT 1 520 BB SR s bk
CONFIGFLAG 0x50 32 R/W Pic B A LA A7 2
PORTSC 1 0x54 32 | R/W. RO | 3T 1ORAHR 2517 5%
PORTSC 2 0x58 32 | R/W. RO | 31T 2 JRASHIR ) 25 17 5%
PORTSC 3 0x5¢ 32 R/W. RO | 30 3 IRAFEHI T8
PORTSC 4 0x60 32 R/W. RO | 3 0 4 IR FPH A7 4
PORTSC 5 0x64 32 R/W. RO | 30 5 IRA AP H A7 4
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PORTSC 6 0x88 32 R/W. RO | 3 6 IR FNIE 4 2517 2%

V&: USBOPBase [#5€ 4 EHCI fA#2 4G4+ 10h

h

18.20HCI 15412

I,

18.2.1 OHCI Bt E&F 7% (D4:F0, D5:F0)

2% 18-4 USB-OHCI % 21 PCT Bt & 3k

00h-01h VID Vendor ID 0014h RO
02h-03h DID Device ID 7A24h RO
04h-05h PCICMD PCI Command 0000h R/W, RO
08h RID Revision ID 02h RO

0%h PI Programming Interface 10h RO

0Ah SCC Sub Class Code 03h RO

0Bh BCC Base Class Code 0Ch RO

0Ch CLS Cache Line Size 10h RO

0Eh HEADTYP Header Type 80h 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 AR R b (A R R OR B
NS PCT FC B SR NG R AT AN R () 5 A7 a4 S H A

PCICMD-PCI 4% 728% (USB OHCI-D4:F0, D5:F0)

HuhfwF%: 04-05h J&M: R/W, RO
ERIAE: 0000h KN 16 7
15:2 Reserved RO g

A R 1) & A H BEXT USB OHCT 4% | 5 A7 28 A U5 1) o
0: ZE1ET70;

! Memory Space Enable | RAW 1\ s ee o1 USB OHCT 225 2288 0007 I . 7E44 %A BN 1 2.1,
WASEHLE PONL_BAR 271728,
0 Reserved RO iy
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OHCT FIAH K 2T 775 FUFE Operational ZFA7#5F1 OHCT SZENAHICZF A7 2% o F 1 (19 USB EAL
PEHI AR IEZS OHCT Rev 1. 0 ¥, Operational ZF{7#s IV E4H{= B 2 /8 Open Host Controller

Interface Rev 1.0 Specification

18.2.2 Operational ZH 17z

7 18-5 USB-OHCI Operational 2788

HcRevision 0x00 32 -

HeControl 0x04 32 -

HcCommonStatus 0x08 32 - ) .
HelnterruptStatus 0x0C 32 - PRI
HelnterruptEnable 0x10 32 -

HelnterruptDisable 0x14 32 -

HcHCCA 0x18 32 -

HcPeriodCuttentED 0x1C 32 -

HeControlHeadED 0x20 32 -

HeControlCurrentED 0x24 32 - W AETEE
HeBulkHeadED 0x28 32 -

HeBulkCurrentED 0x2C 32 -

HcDoneHead 0x30 32 -

HeRmInterval 0x34 32 -

HcFmRemaining 0x38 32 -

HeFmNumber 0x3C 32 - LR &
HecPeriodicStart 0x40 32 -

HeLSThreshold 0x44 32 -

HcRhDescriptorA 0x48 32 -

HcRhDescriptorB 0x04C 32 -

HcRhStatus 0x50 32 - ML 9%
HeRhPortStatusl 0x54 32 -

HcRhPortStatus2 0x58 32 -

18.3 XHCI =512

18.3.1 XHCI it E&F 7788 (D25:F0)

% 18-6 USB-XHCI #5428/ PCI Fig & =k

00h-01h VID Vendor ID 0014h RO
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02h-03h DID Device ID 7A34h RO
04h-05h PCICMD PCI Command 0000h R/W, RO
08h RID Revision ID 00h RO
0%h 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
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

HE: RHORIIH Ay )RR R B

NS PCT B B KSR A AN R 2 A7 s S H A

PCICMD-PCI 5487728 (USB XHCI-D25:F0)
Mo RAZ: 04-05h
ERIME: 0000h

JEME: R/W, RO
jC/J‘: 16 ’fj

15:2 Reserved RO s
AT S5 1) 2 A5 Gt USB XHCT 4231 2 77 28 597 v o

1 Memory Space Enable | R/W 0: ARV , . . .
1: flifext USB XHCT =M Z 7 Vi . fERZMECE N 1 2
B, AA4GHCE PCNL BAR Zi7748.

0 Reserved RO 158
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19 EFALTEEE (D6:FO)

19.1GPU it E & F=5 (D6:F0)

F 19-1 GPU = HI23H) PCT Mt & 3k

00h-01h VID Vendor ID 0014h RO
02h-03h DID Device ID 7A25h RO
04h-05h PCICMD PCI Command 0000h R/W, RO
08h RID Revision ID 01h RO

0%h PI Programming Interface 00h RO

0Ah SCC Sub Class Code 02h RO

0Bh BCC Base Class Code 03h RO

0Ch CLS Cache Line Size 10h RO

0Eh HEADTYP Header Type 80h RO
10h-17h CNL_BAR Control Block Base Address Register 0000000000000004h | R/W,RO
18h-1Fh GMEM_BAR Graphic Memory 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 AR R bk (A R R OR B

NS PCT FC B Sk NG R AT AN R () 7 A7 a4 S H A

PCICMD-PCI 174 & 7% (GPU-D6:F0)
HodikfwF%: 04-05h
ZRIME: 0000h

J&M:: R/W, RO
K/h: 16 fiL

15:2 Reserved RO 1R
AL FH RIS 5 A BEXT GPU $& I 25 A7 88 17 17
1 Memory Space Enable | R/W 0: ARIEVIH;
voop 1: fHEEXT GPU 4% BFAZ 23 VT M o 7 ZALE N 1 270, 2
iScHL B PCNL BAR 271748
0 Reserved RO 1R
19.2DDR4 R FiE

W Fr (A SR A7 8 15T DDR4 SDRAM AT\ ARHE (JESD79-4).
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U5 1] Hu bk

DDR4 b A7 1| 3 E 4G P AN ik 2% B) « S 47428 1) 25 1) 2 A7 25 C B 2 T R S A7 R A7 i 2 )
M E S me_disable reg = 0 B, KAEBAAVIVRENEFAAECE VIR, M E S
mc_disable reg = 1 W, K25 EAFHIVT RIE N EAAR S V5.

19.3DDR4 SDRAM 1=l 25 Th gE M4

BALCF T IEANECON 1, —385F 22 b e gl (B 18 f7i4T 5k 4. 2
173245 Bank SZEAI 2 71245 Bank Group &2k, HA47 %l A4k 5 RASn. CASn Al Wen &
D o 1EBARERRAEFIA [ PG 8B, FT LA %E DDR4 4% 38 S RO BT 3R H
t, ATHihE (ROW) ¥y 18, FiHsht (COL) A 12.

M R IR A7 A A 1 28 B W R ARFAE -

O Eard . 35 HUE SR KERAE,

WAEm A HEFP 3R A 52

FC B A S, W MBS AR & R AR S

R B AS IEIRAME LS (DCC),  FH T4 (1 m i A 16 Az 1A
SCHF DDR4 SDRAM, HZHHC & SCHF x4+ x8. x16 HUkL;
P25 PHY Si%LE 1/2

SRR A i R Y LA 800Mbps—2400Mbps -

19.4DDR4 SDRAM & #fit E4&3%

WA A I B B R

R 19-2 WAHE RIS RE ] WS HI R

PHY

0x0000 version(RD)

0x0008 switch_byte38 x4_mode ddr3_mode capability (RD)

0x0010 dram_init(RD) init_start
0x0018

0x0020 preamble2 rdfifo_valid
0x0028 rdfifo_empty(RD) Overflow(RD)

0x0030 dll_value(RD) dll_init_done(RD) dll_lock_mode dll_bypass dll_adj_cnt dll_increment dll_start_point
0x0038 dll_dbl_fix dll_close_disable dll_ck
0x0040

0x0048 clken_ckca

0x0050

0x0058 clken_ds_0

0x0060

0x0068 clken_ds_1

- 145 -
TSR A R ERAS]

LA

Loongson Technology Corporation Limited



Feimiil

LOONGSON TECHNOLOGY

Cidali U]

0x0070

0x0078 clken_ds_2

0x0080

0x0088 clken_ds_3

0x0090

0x0098 clken_ds_4

0x00a0

0x00a8 clken_ds_5

0x00b0

0x00b8 clken_ds_6

0x00c0

0x00c8 clken_ds_7

0x00d0

0x00d8 clken_ds_8

0x00e0 vrefclk_inv vref_sample vref_num vref_dly dll_vref

0x0100 dll_1xdly_0 dll_1xgen_0 dll_wrdgs_0 dll_wrdg_0

0x0108 dll_gate_0 dll_rddgs1_0 dll_rddgs0_0
0x0110 | rdodt_ctrl_O rdgate_len_0 rdgate_mode_0 rdgate_ctrl_0 dgs_oe_ctrl_0 dqg_oe_ctrl_0
0x0118 dly_2x_0 redge_sel_0 rddgs_phase_0(RD)
0x0120 | w_hdly0_0[31:28] w_bhdly0_0[27:24] w_bhdly0_0[23:20] w_bdly0_0[19:16] w_bdly0_0[15:12] w_bdly0_0[11:8] w_bdly0_0[7:4] w_bdly0_0[3:0]
0x0128 w_bdly0_0[59:56] w_bdly0_0[55:52] | w_bdly0_0[51:48] w_hdly0_0[47:44] w_hdly0_0[43:40] w_bdly0_0[39:36] w_hdly0_0[35:32]
0x0130 | w_bdly1_0[24:21] w_bdlyl 0[20:18] | w_bdlyl 0[17:15] |w_bdlyl 0[14:12] | w_bdlyl 0[11:9] w_bdly1_0[8:6] w_bdly1_0[5:3] w_bdly1_0[2:0]
0x0138 w_bdly1_0[27:26]
0x0140 rg_bdly_0[7:4] rg_bdly_0[3:0]
0x0148

0x0150 | rdgsp_bdly_0[31:28] | rdgsp_bdly_0[27:24]| rdgsp_bdly_0[23:20] | rdgsp_bdly_0[19:16] | rdgsp_bdly 0[15:12] | rdgsp_bdly 0[11:8] rdgsp_bdly_0[7:4] rdgsp_bdly_0[3:0]
0x0158 rdgsp_bdly_0[35:32]
0x0160 | rdgsn_bdly 0[31:28] | rdgsn_bdly_0[27:24]| rdgsn_bdly_0[23:20] | rdgsn_bdly_0[19:16] | rdgsn_bdly_0[15:12] | rdgsn_bdly 0[11:8] rdgsn_bdly_0[7:4] rdgsn_bdly_0[3:0]
0x0168 rdgsn_bdly_0[35:32]
0x0170 | rdq_bdly_0[24:21] rdg_bdly_0[20:18] rdg_bdly_0[17:15] rdg_bdly_0[14:12] rdqg_bdly_0[11:9] rdqg_bdly_0[8:6] rdg_bdly_0[5:3] rdqg_bdly_0[2:0]
0x0178 rdg_bdly_0[27:26]
0x0180 dil_1xdly_1 dll_1xgen_1 dll_wrdgs_1 dll_wrdq_1

0x0188 dll_gate_1 dll_rddgs1_1 dll_rddgs0_1
0x0190 | rdodt_ctrl_1 rdgate_len_1 rdgate_mode_1 rdgate_ctrl_1 dgs_oe_ctrl_1 dqg_oe_ctrl_1
0x0198 dly_2x_1 redge_sel_1 rddgs_phase_1(RD)
0x01a0 | w_hdly0_1[31:28] w_hdly0_1[27:24] w_hdly0_1[23:20] w_bdly0_1[19:16] w_bdly0_1[15:12] w_bdly0_1[11:8] w_hdly0_1[7:4] w_bdly0_1[3:0]
0x01a8 w_bdly0_1[59:56] | w_bdly0_1[55:52] |w_bdly0 1[51:48] | w_bdly0_1[47:44] w_bdly0_1[43:40] w_bdly0_1[39:36] w_bdly0_1[35:32]
0x01b0 | w_bhdlyl_1[24:21] w_bdlyl_1[20:18] w_bdlyl_1[17:15] w_bdlyl_1[14:12] w_bdlyl_1[11:9] w_bdlyl_1[8:6] w_bdlyl_1[5:3] w_bdlyl_1[2:0]
0x01b8 w_bdlyl 1[27:26]
0x01c0 rg_bdly_1[7:4] rg_bdly_1[3:0]
0x01c8

0x01d0 | rdgsp_bdly_1[31:28] | rdgsp_bdly_1[27:24]| rdgsp_bdly_1[23:20] |rdgsp_bdly_1[19:16] | rdgsp_bdly_1[15:12] | rdqgsp_bdly_1[11:8] rdgsp_bdly_1[7:4] rdgsp_bdly_1[3:0]
0x01d8 rdgsp_bdly_1[35:32]
0x01e0 | rdgsn_bdly_1[31:28] | rdgsn_bdly_1[27:24]( rdgsn_bdly_1[23:20] |rdgsn_bdly_1[19:16] | rdgsn_bdly_1[15:12] | rdgsn_bdly_1[11:8] rdgsn_bdly_1[7:4] rdgsn_bdly_1[3:0]
0x01e8 rdgsn_bdly_1[35:32]
0x01f0 | rdq_bdly_1[24:21] rdg_bdly_1[20:18] rdg_bdly_1[17:15] rdg_bdly_1[14:12] rdg_bdly_1[11:9] rdg_bdly_1[8:6] rdg_bdly_1[5:3] rdg_bdly_1[2:0]
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0x01f8 rdg_bdly_1[27:26]
0x0200 dll_1xdly_2 dll_1xgen_2 dll_wrdgs_2 dll_wrdg_2

0x0208 dll_gate_2 dll_rddgs1_2 dll_rddgs0_2
0x0210 | rdodt_ctrl_2 rdgate_len_2 rdgate_mode_2 rdgate_ctrl_2 dgs_oe_ctrl_2 dqg_oe_ctrl_2
0x0218 dly_2x_2 redge_sel_2 rddgs_phase_2(RD)
0x0220 | w_hdly0_2[31:28] w_hdly0_2[27:24] w_hdly0_2[23:20] w_hdly0_2[19:16] w_bdly0_2[15:12] w_bdly0_2[11:8] w_bdly0_2[7:4] w_hdly0_2[3:0]
0x0228 w_hdly0_2[59:56] w_hdly0_2[55:52] w_hdly0_2[51:48] w_bdly0_2[47:44] w_bdly0_2[43:40] w_bdly0_2[39:36] w_hdly0_2[35:32]
0x0230 | w_hdlyl 2[24:21] w_hdlyl 2[20:18] w_bhdlyl_2[17:15] w_bhdlyl_2[14:12] w_bdlyl 2[11:9] w_bdly1l_2[8:6] w_bdlyl_2[5:3] w_bdly1_2[2:0]
0x0238 w_bdly1_2[27:26]
0x0240 rg_bdly_2[7:4] rg_bdly_2[3:0]
0x0248

0x0250 | rdgsp_bdly_2[31:28] | rdgsp_bdly_2[27:24]| rdgsp_bdly_2[23:20] | rdgsp_bdly_2[19:16] | rdgsp_bdly_2[15:12] | rdgsp_bdly_2[11:8] rdgsp_bhdly_2[7:4] rdgsp_bdly_2[3:0]
0x0258 rdgsp_bdly_2[35:32]
0x0260 | rdgsn_bdly_2[31:28] | rdgsn_bdly_2[27:24]( rdgsn_bdly_2[23:20] |rdgsn_bdly_2[19:16] | rdgsn_bdly_2[15:12] | rdgsn_bdly_2[11:8] rdgsn_bdly_2[7:4] rdgsn_bdly_2[3:0]
0x0268 rdgsn_bdly_2[35:32]
0x0270 | rdq_bdly_2[24:21] rdg_bdly_2[20:18] rdg_bdly_2[17:15] rdg_bdly_2[14:12] rdg_bdly_2[11:9] rdg_bdly_2[8:6] rdg_bdly_2[5:3] rdg_bdly_2[2:0]
0x0278 rdg_bdly_2[27:26]
0x0280 dll_1xdly_3 dll_1xgen_3 dll_wrdgs_3 dll_wrdg_3

0x0288 dll_gate_3 dll_rddgs1_3 dll_rddgs0_3
0x0290 | rdodt_ctrl_3 rdgate_len_3 rdgate_mode_3 rdgate_ctrl_3 dgs_oe_ctrl_3 dqg_oe_ctrl_3
0x0298 dly_2x_3 redge_sel_3 rddgs_phase_3(RD)
0x02a0 | w_bdly0_3[31:28] w_bdly0_3[27:24] | w_bdly0_3[23:20] |w_hdly0_3[19:16] | w_bdly0_3[15:12] w_bdly0_3[11:8] w_bdly0_3[7:4] w_bdly0_3[3:0]
0x02a8 w_bdly0_3[59:56] w_bdly0_3[55:52]  |w_bdly0_3[51:48] w_hdly0_3[47:44] w_hdly0_3[43:40] w_bdly0_3[39:36] w_hdly0_3[35:32]
0x02b0 | w_bdlyl 3[24:21] w_bhdlyl 3[20:18] w_bdlyl_3[17:15] w_bdlyl_3[14:12] w_bdlyl 3[11:9] w_bdly1_3[8:6] w_bdly1_3[5:3] w_bdly1 3[2:0]
0x02b8 w_bdlyl 3[27:26]
0x02c0 rg_bdly_3[7:4] rg_bdly_3[3:0]
0x02c8

0x02d0 | rdgsp_bdly _3[31:28] | rdgsp_bdly_3[27:24]| rdgsp_bdly_3[23:20] | rdgsp_bdly_3[19:16] | rdgsp_bdly_3[15:12] | rdgsp_bdly_3[11:8] rdgsp_bdly_3[7:4] rdgsp_bdly_3[3:0]
0x02d8 rdgsp_bdly_3[35:32]
0x02e0 | rdgsn_bdly 3[31:28] | rdgsn_bdly_3[27:24]| rdgsn_bdly_3[23:20] | rdgsn_bdly_3[19:16] | rdgsn_bdly 3[15:12] | rdgsn_bdly 3[11:8] rdgsn_bdly_3[7:4] rdgsn_bdly_3[3:0]
0x02e8 rdgsn_bdly_3[35:32]
0x02f0 | rdq_bdly_3[24:21] rdg_bdly_3[20:18] rdg_bdly_3[17:15] rdg_bdly_3[14:12] rdg_bdly_3[11:9] rdqg_bdly_3[8:6] rdg_bdly_3[5:3] rdqg_bdly_3[2:0]
0x02f8 rdg_bdly_3[27:26]
0x0300 dll_1xdly_4 dll_1xgen_4 dll_wrdgs_4 dll_wrdq_4

0x0308 dll_gate_4 dll_rddgs1_4 dll_rddgs0_4
0x0310 | rdodt_ctrl_4 rdgate_len_4 rdgate_mode_4 rdgate_ctrl_4 dgs_oe_ctrl_4 dq_oe_ctrl_4
0x0318 dly_2x_4 redge_sel_4 rddgs_phase_4(RD)
0x0320 | w_hdly0_4[31:28] w_bdly0_4[27:24] w_bdly0_4[23:20] w_bdly0_4[19:16] w_bdly0_4[15:12] w_bdly0_4[11:8] w_bdly0_4[7:4] w_bdly0_4[3:0]
0x0328 w_bdly0_4[59:56] | w_bdly0_4[55:52] |w_bdly0 4[51:48] | w_bdly0_4[47:44] w_bdly0_4[43:40] w_bdly0_4[39:36] w_bdly0_4[35:32]
0x0330 | w_hdlyl_4[24:21] w_hdlyl_4[20:18] w_hdlyl_4[17:15] w_hdlyl_4[14:12] w_bdlyl 4[11:9] w_hdlyl_4[8:6] w_hdlyl_4[5:3] w_hdlyl1_4[2:0]
0x0338 w_bdlyl_4[27:26]
0x0340 rg_bdly_4[7:4] rg_bdly_4[3:0]
0x0348

0x0350 | rdgsp_bdly_4[31:28] | rdqgsp_bdly_4[27:24]| rdqsp_bdly_4[23:20] |rdgsp_bdly_4[19:16] | rdgsp_bdly_4[15:12] | rdgsp_bdly_4[11:8] rdgsp_bdly_4[7:4] rdgsp_bdly_4[3:0]
0x0358 rdgsp_bdly_4[35:32]
0x0360 | rdgsn_bdly_4[31:28] | rdgsn_bdly_4[27:24]| rdgsn_bdly_4[23:20] | rdgsn_bdly_4[19:16] | rdgsn_bdly_4[15:12] | rdgsn_bdly_4[11:8] rdgsn_bdly_4[7:4] rdgsn_bdly_4[3:0]
0x0368 rdgsn_bdly_4[35:32]
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0x0370 | rdq_bdly_4[24:21] rdg_bdly_4[20:18] rdg_bdly_4[17:15] rdg_bdly_4[14:12] rdg_bdly_4[11:9] rdqg_bdly_4[8:6] rdg_bdly_4[5:3] rdqg_bdly_4[2:0]
0x0378 rdg_bdly_4[27:26]
0x0380 dll_1xdly_5 dll_1xgen_5 dll_wrdgs_5 dll_wrdg_5

0x0388 dll_gate_5 dll_rddgs1_5 dll_rddgs0_5
0x0390 | rdodt_ctrl_5 rdgate_len_5 rdgate_mode_5 rdgate_ctrl_5 dgs_oe_ctrl_5 dqg_oe_ctrl_5
0x0398 dly_2x_5 redge_sel_5 rddgs_phase_5(RD)
0x03a0 | w_hdly0_5[31:28] w_hdly0_5[27:24] w_hdly0_5[23:20] w_hdly0_5[19:16] w_bdly0_5[15:12] w_bdly0_5[11:8] w_bdly0_5[7:4] w_hdly0_5[3:0]
0x03a8 w_bhdly0_5[59:56] w_bhdly0_5[55:52] w_bdly0_5[51:48] w_bdly0_5[47:44] w_bdly0_5[43:40] w_hdly0_5[39:36] w_bdly0_5[35:32]
0x03b0 | w_hdlyl 5[24:21] w_bhdlyl 5[20:18] w_bdlyl_5[17:15] w_bdlyl 5[14:12] w_bdlyl 5[11:9] w_bdly1_5[8:6] w_bdlyl_5[5:3] w_hdly1_5[2:0]
0x03b8 w_hdlyl_5[27:26]
0x03c0 rg_bdly_5[7:4] rg_bdly_5[3:0]
0x03c8

0x03d0 | rdgsp_bdly_5[31:28] | rdgsp_bdly_5[27:24]| rdgsp_bdly_5[23:20] | rdgsp_bdly_5[19:16] | rdgsp_bdly_5[15:12] | rdgsp_bdly_5[11:8] rdgsp_bdly_5[7:4] rdgsp_bdly_5[3:0]
0x03d8 rdgsp_bdly_5[35:32]
0x03e0 | rdgsn_bdly 5[31:28] | rdgsn_bdly_5[27:24]| rdgsn_bdly_5[23:20] | rdgsn_bdly_5[19:16] | rdgsn_bdly_5[15:12] | rdgsn_bdly_5[11:8] rdgsn_bdly_5[7:4] rdgsn_bdly_5[3:0]
0x03e8 rdgsn_bdly_5[35:32]
0x03f0 | rdq_bdly_5[24:21] rdg_bdly_5[20:18] rdg_bdly_5[17:15] rdg_bdly_5[14:12] rdg_bdly_5[11:9] rdqg_bdly_5[8:6] rdg_bdly_5[5:3] rdg_bdly_5[2:0]
0x03f8 rdg_bdly_5[27:26]
0x0400 dll_1xdly_6 dll_1xgen_6 dll_wrdgs_6 dll_wrdq_6

0x0408 dll_gate_6 dll_rddgs1_6 dll_rddgs0_6
0x0410 | rdodt_ctrl_6 rdgate_len_6 rdgate_mode_6 rdgate_ctrl_6 dgs_oe_ctrl_6 dqg_oe_ctrl_6
0x0418 dly_2x_6 redge_sel_6 rddgs_phase_6(RD)
0x0420 | w_bdly0_6[31:28] w_bdly0_6[27:24] w_bdly0_6[23:20] [ w_bdly0_6[19:16] w_bdly0_6[15:12] w_bdly0_6[11:8] w_bdly0_6[7:4] w_bdly0_6[3:0]
0x0428 w_bdly0_6[59:56] w_bhdly0_6[55:52] w_bhdly0_6[51:48] w_bdly0_6[47:44] w_bdly0_6[43:40] w_hdly0_6[39:36] w_bdly0_6[35:32]
0x0430 | w_bdlyl 6[24:21] w_bdlyl 6[20:18] w_bdlyl 6[17:15] w_bdlyl 6[14:12] w_bdlyl 6[11:9] w_bdlyl 6[8:6] w_bdlyl_6[5:3] w_bdlyl 6[2:0]
0x0438 w_bdly1_6[27:26]
0x0440 rg_bdly_6[7:4] rg_bdly_6[3:0]
0x0448

0x0450 | rdgsp_bdly _6[31:28] | rdgsp_bdly_6[27:24]| rdgsp_bdly_6[23:20] | rdgsp_bdly_6[19:16] | rdgsp_bdly_6[15:12] | rdgsp_bdly 6[11:8] rdgsp_bdly_6[7:4] rdgsp_bdly_6[3:0]
0x0458 rdgsp_bdly_6[35:32]
0x0460 | rdgsn_bdly 6[31:28] | rdgsn_bdly_6[27:24]| rdgsn_bdly_6[23:20] | rdgsn_bdly_6[19:16] | rdgsn_bdly 6[15:12] | rdgsn_bdly 6[11:8] rdgsn_bdly_6[7:4] rdgsn_bdly_6[3:0]
0x0468 rdgsn_bdly_6[35:32]
0x0470 | rdq_bdly_6[24:21] rdg_bdly_6[20:18] rdg_bdly_6[17:15] rdg_bdly_6[14:12] rdg_bdly_6[11:9] rdqg_bdly_6[8:6] rdg_bdly_6[5:3] rdqg_bdly_6[2:0]
0x0478 rdq_bdly_6[27:26]
0x0480 dll_1xdly_7 dll_1xgen_7 dll_wrdgs_7 dll_wrdq_7

0x0488 dll_gate_7 dll_rddgs1_7 dll_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 rddgs_phase_7(RD)
0x04a0 | w_hdly0_7[31:28] w_bhdly0_7[27:24] w_bhdly0_7[23:20] w_bdly0_7[19:16] w_bdly0_7[15:12] w_bdly0_7[11:8] w_bdly0_7[7:4] w_bdly0_7[3:0]
0x04a8 w_hdly0_7[59:56] w_bdly0_7[55:52] w_bdly0_7[51:48] w_bdly0_7[47:44] w_bdly0_7[43:40] w_bdly0_7[39:36] w_bdly0_7[35:32]
0x04b0 | w_hdlyl_7[24:21] w_hdlyl_7[20:18] w_hdlyl_7[17:15] w_hdlyl_7[14:12] w_bdlyl_7[11:9] w_hdlyl_7[8:6] w_hdlyl _7[5:3] w_hdlyl_7[2:0]
0x04b8 w_bdly1_7[27:26]
0x04c0 rg_bdly_7[7:4] rg_bdly_7[3:0]
0x04c8

0x04d0 | rdgsp_bdly_7[31:28] | rdqgsp_bdly_7[27:24]| rdgsp_bdly_7[23:20] |rdgsp_bdly_7[19:16] | rdgsp_bdly_7[15:12] | rdgsp_bdly_7[11:8] rdgsp_bdly_7[7:4] rdgsp_bdly_7[3:0]
0x04d8 rdgsp_bdly_7[35:32]
0x04e0 | rdgsn_bdly_7[31:28] | rdgsn_bdly_7[27:24]| rdgsn_bdly_7[23:20] | rdgsn_bdly_7[19:16] | rdgsn_bdly_7[15:12] | rdgsn_bdly_7[11:8] rdgsn_bdly_7[7:4] rdgsn_bdly_7[3:0]
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0x04e8 rdgsn_bdly_7[35:32]
0x04f0 | rdqg_bdly_7[24:21] rdg_bdly_7[20:18] rdg_bdly_7[17:15] rdq_bdly_7[14:12] rdg_bdly_7[11:9] rdq_bdly_7[8:6] rdqg_bdly_7[5:3] rdg_bdly_7[2:0]
0x04f8 rdg_bdly_7[27:26]
0x0500 dll_1xdly_8 dll_1xgen_8 dll_wrdgs_8 dll_wrdq_8

0x0508 dll_gate_8 dll_rddgs1_8 dll_rddgs0_8
0x0510 | rdodt_ctrl_8 rdgate_len_8 rdgate_mode_8 rdgate_ctrl_8 dgs_oe_ctrl_8 dq_oe_ctrl_8
0x0518 dly_2x_8 redge_sel_8 rddgs_phase_8(RD)
0x0520 | w_hdly0_8[31:28] w_bhdly0_8[27:24] w_hdly0_8[23:20] w_bhdly0_8[19:16] w_bdly0_8[15:12] w_bdly0_8[11:8] w_bdly0_8[7:4] w_hdly0_8[3:0]
0x0528 w_bdly0_8[59:56] w_bhdly0_8[55:52] w_bhdly0_8[51:48] w_bdly0_8[47:44] w_bdly0_8[43:40] w_hdly0_8[39:36] w_bdly0_8[35:32]
0x0530 | w_hdlyl_8[24:21] w_hdly1_8[20:18] w_hdlyl_8[17:15] w_hdlyl_8[14:12] w_bdlyl_8[11:9] w_hdly1_8[8:6] w_bdly1_8[5:3] w_hdly1_8[2:0]
0x0538 w_bdlyl_8[27:26]
0x0540 rg_bdly_8[7:4] rg_bdly_8[3:0]
0x0548

0x0550 | rdgsp_bdly_8[31:28] | rdgsp_bdly_8[27:24]| rdgsp_bdly_8[23:20] | rdgsp_bdly_8[19:16] | rdgsp_bdly_8[15:12] | rdgsp_bdly_8[11:8] rdgsp_bdly_8[7:4] rdgsp_bdly_8[3:0]
0x0558 rdgsp_bdly_8[35:32]
0x0560 | rdgsn_bdly 8[31:28] | rdgsn_bdly_8[27:24]| rdgsn_bdly_8[23:20] | rdgsn_bdly_8[19:16] | rdgsn_bdly_8[15:12] | rdgsn_bdly_8[11:8] rdgsn_bhdly_8[7:4] rdgsn_bdly_8[3:0]
0x0568 rdgsn_bdly_8[35:32]
0x0570 | rdqg_bdly_8[24:21] rdg_bdly_8[20:18] rdq_bdly_8[17:15] rdq_bdly_8[14:12] rdg_bdly_8[11:9] rdg_bdly_8[8:6] rdq_bdly_8[5:3] rdg_bdly_8[2:0]
0x0578 rdq_bdly_8[27:26]
0x0700 leveling_cs tLVL_DELAY leveling_req(WR) leveling_mode
0x0708 leveling_done(RD) leveling_ready(RD)
0x0710 | leveling_resp_7 leveling_resp_6 leveling_resp_5 leveling_resp_4 leveling_resp_3 leveling_resp_2 leveling_resp_1 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 tRP tWLDQSEN tMOD tXPR tCKE tRESET

0x1008 ‘ tODTL

0x1010 | tREFretention tRFC tREF

0x1018 | tCKESR tXSRD tXS tRFC_dIr tREF_IDLE
0x1020 tRDPDEN tCPDED tXPDLL tXP

0x1028 tZQperiod tZQCL tZQCSs tZQ_CMD
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0x1040 | tRCD tRRD_S slr tRRD_L_slr tRRD_dIr tRAS_min
0x1048 tRTP tWR_CRC_DM tWR tFAW_sIr tFAW
0x1050 | tWTR_S CRC_DM | tWTR_L_CRC_DM | tWTR_S tWTR tcCD_dIr tCCD_S slr tCCD_L_slr
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

0x1090 tW2P_samecs tW2W_samecs tW2R_samecs tR2P_samecs tR2W_samecs tR2R_samecs
0x1098 tW2W_diffcs tW2R_diffcs tR2W_diffcs tR2R_diffcs
0x1100 cs_ref Cs_resync cs_zqcl cs_zq cs_mrs cs_enable
0x1108 | cke_map ¢s_map

0x1110 cs2cid cid_map
0x1118

0x1120 | mrs_done(RD) mrs_req(WR) pre_all_done(RD) pre_all_req(WR) cmd_cmd status_cmd(RD) cmd_req(WR) command_mode
0x1128 | cmd_cke cmd_a cmd_ba cmd_bg cmd_c cmd_cs
0x1130 cmd_pda
0x1138 cmd_dq0

0x1140 | mr_3 cs_0 mr_2_cs 0 mr_1_cs 0 mr_0_cs 0

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 cs_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

0x11a0 | 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_ddr4 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 ba_xor_row_offset addr_new cs_place
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0x1208 ‘ ‘ bg_xor_row_offset ‘ | addr_mirror
0x1210 | addr_base_1 addr_base_0

0x1218 I I ‘ |

0x1220 | addr_mask_1 addr_mask_0

0x1228

0x1230 cs_diff c_diff bg_diff ba_diff row_diff col_diff
0x1238 CF_confbus_timeout

0x1240 | WRQthreshold tRDQidle wr_pkc_num rwg_arb retry no_dead_inorder placement_en stb_en/pbuf
0x1248 tRWGNTidle
0x1250 rfifo_age

0x1258 | prior_age3 prior_age2 prior_agel prior_age0

0x1260 | retry_cnt(RD) rbuffer_max(RD) rdfifo_depth stat_en
0x1268

0x1280 | aw_512_align rd_before_wr ecc_enable int_vector(RD) int_trigger(RD) int_enable
0x1288

0x1290 int_cnt_fatal(RD) int_cnt_err(RD) int_cnt
0x1298 | ecc_cnt_cs_7(RD) ecc_cnt_cs_6(RD) ecc_cnt_cs_5(RD) ecc_cnt_cs_4(RD) | ecc_cnt_cs_3(RD) ecc_cnt_cs_2(RD) ecc_cnt_cs_1(RD) ecc_cnt_cs_0(RD)
0x12a0 | ecc_data_dir(RD) ecc_code_dir(RD) ecc_code_256(RD) ecc_code_64(RD)
0x12a8 | ecc_addr(RD)

0x12b0 | ecc_data[63:0](RD)

0x12b8 | ecc_data[127:64] (RD)

0x12c0 | ecc_data[191:128] (RD)

0x12c8 | ecc_data[255:192] (RD)

0x1300 ref_num ref_sch_en
0x1308 Status_sref(RD) srefresh_req
0x1340 | hardware_pd_7 hardware_pd_6 hardware_pd_5 hardware_pd_4 hardware_pd_3 hardware_pd_2 hardware_pd_1 hardware_pd_0
0x1348 | power_sta_7(RD) power_sta_6(RD) power_sta_5(RD) power_sta_4(RD) power_sta_3(RD) power_sta_2(RD) power_sta_1(RD) 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 zg_stat_en
0x1390 | zq_cnt_1(RD) zg_cnt_O(RD)

0x1398 | zq_cnt_3(RD) zq_cnt_2(RD)

0x13a0 | zq_cnt_5(RD) zq_cnt_4(RD)

0x13a8 | zq_cnt_6(RD) zg_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
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0x1440 pre_predict tm_cmdg_num burst_length
0x1448 ca_timing
0x1450 wr/rd_dbi_en ca_par_en crc_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
0x1480 alertn_misc(RD) alertn_cnt alertn_clr
0x1488 | alertn_addr(RD)

0x1500 | winO_base

0x1508 | winl_base

0x1510 | win2_base

0x1518 | win3_base

0x1520 | win4_base

0x1528 | win5_base

0x1530 | win6_base

0x1538 | win7_base

0x1580 | winO_mask

0x1588 | winl_mask

0x1590 | win2_mask

0x1598 | win3_mask

0x15a0 | win4_mask

0x15a8 | win5_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

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 ‘
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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_last1(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 | witr_conflict(RD)

0x2180 | rd_conflict_last1(RD)

0x2188 | wr_conflict_last1(RD)

0x2190 | rtw_conflict_last1(RD)

0x2198 | wtr_conflict_last1(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
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 ‘ ‘ Ipbk_mode Ipbk_start Ipbk_en
0x3008 | Ipbk_correct(RD) Ipbk_counter(RD) Ipbk_error(RD)
0x3010 | Ipbk_data_en[63:0]

0x3018 ‘ ‘ Ipbk_data_en[71:64]
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0x3020 Ipbk_data_mask_en
0x3028 |
0x3030 | Lpbk_dat w0[63:0]

0x3038 | Lpbk_dat w0[127:64]

0x3040 | Lpbk_dat_w1[63:0]

0x3048 | Lpbk_dat w1[127:64]

0x3050 Ipbk_ecc_mask_wO0 | Ipbk_dat_mask_w0 Ipbk_ecc_wO0

0x3058 Ipbk_ecc_mask_w1 | Ipbk_dat_mask w1l Ipbk_ecc_w1

0x3060 prbs_23
0x3068 prbs_init

0x3100 fix_data_pattern_index | 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

oas | | | | |
0x3130 | user_data_pattern

- | | | | |
0x3140 | valid_bits[63:0]

0x3148 I ‘ ‘ ‘ | valid_bits[71:64]
0x3150 | ctrl[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 | 0bs[319:256] (RD)

0x3188 | 0bs[383:320] (RD)

0x3190 | obs[447:384] (RD)

0x3198 | obs[511:448] (RD)

0x31a0 | obs[575:512] (RD)

0x31a8 | 0bs[639:576] (RD)

0x31b0 0bs[671:640](RD)

0x3200

0x3208

0x3220 | tud_i0

0x3228 | tud_i1

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
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0x3340

tst_340

0x3348

tst_348

0x3350

tst_350

0x3358

tst_358

0x3360

tst_360

0x3368

tst_368

0x3370

tst_370

0x3378

tst_378
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20 BRIEHIZE (D6:F1)

AR P B S s 2 i 48 SR ORI 4

XU HDMT 5 M 7%,  Herh HDMIO W& FH 9 VGA
G BN O SCREE 1920 x 1080@60Hz
Monochrome. ARGB8888 ifiis il Yt hn

P RE PR ehR, AR RN 64 x 64 5L 32 x 32 Ak
RGB444, RGB555, RGB565, RGB8SS  PUFfi i

fi H BB A S 2 I

AT P XU P 2 o

Hh W AR A A

20.1DC FitE & Fe5 (D6:F1)

meww | mE | @& WUl v

K 20-1 DC =il #31 PCT FLE 3k

00h—-01h VID Vendor 1D 0014h RO
02h-03h DID Device ID 7A36h RO
04h-05h PCICMD PCI Command 0000h R/W, RO
08h RID Revision ID 02h RO

0%h PI Programming Interface 00h RO

0Ah SCC Sub Class Code 00h RO

0Bh BCC Base Class Code 03h 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 RARSH R b (A R R IR B

TS5 PCT Ho B S A AT AN [ ) 3 A7 45 S Ald

PCICMD-PCI 74 %17%% (DC-D6:F1)

HhkfwFs: 04-05h

CNNIER:

0000h

J&ME: R/W, RO
KN 16 41
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15:2 Reserved RO {R

AL FH R 3 ) 2 75 BE XS DC #5747 25 U7 10 .
0: ZEikv5a);

! Memory Space Enable | RAV | | e vt nC sl s 238 MU ). (BN B0 BN 1 280, A%0E
fii & PCNL_BAR 2377 4%,
0 Reserved RO fRe

20.2DC TH &5 1F=5

20.2.1 ZE AL & HF 1725

frameBufferConfig 0x1240 T2 i B A A e 00000000h
0x1250 0x1240: DVOO
0x1250: DVO1
Reset 20 MAH 148K 0 B R AL 0
DMA 374544
0: 256
DC DMA 17:16 1: 128 0
2: 64
3: 32
Gamma 12 5 1 RS IE 0
FB number 11 PR MATEAE M Z N XS, ik 0
. 5 1R —BEREH, PISICA TSI s
Switch Panel 9 s 0
WoRAC . #1
Output Enable 8 51 R SR 0
FB switch 7 5 L Regr XU, T —mise it 0
Tile8 ##% A\ Mk
Tile8 Enable 5 1: Tile8 ¥k
0: Tiled ¥4z
. 0:Linear =,
TileModeEn 4 L:tile 4x4 izt 0
R
0: none
1: RGB444
Format 2:0 2: RGB555 0
3: RGB565
4: ARGB8888
5:RGBA8888 REV

20.2.2 iZE it S 1F 82 0

frameBufferAddr0 0x1260 R/W i 22 bk B AE2S 0.
0x1270 0x1260: DVOO

0x1270: DVO1

00000000h
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Address 31:0 ZEPIX 0 75 A7 (1 B b il

20.2.3 MZE it F 7788 1

frameBufferAddrl 0x1580 g 22 i M bk 25 A7 2 1o
0x1590 0x1580: DVOO

0x1590: DVO1

Address 31:0 ZEPPIX 1 7R A7 P B

00000000h

20.2.4 Meta0 (Kbt HF 25

MetaOBufferAddrLow 0x1b00 MetaO kMl 2577 28
0x1b10 0x1b00: DVOO
0x1b10: DVO1

Address 31:0 Meta0 2% X 7E N A7 0 Bk ik

00000000h

20.2.5 Meta0 S tthiit F 7788

MetaOBufferAddrHigh 0x1b20 MetaO fpithhil 25 77 2%
0x1b30 0x1b20: DVOO
0x1b30: DVO1

Address 31:0 Meta0 22 X 7E P A7 A (0 P R kit v 7

00000000h

20.2.6 Metal (Kbt HF 755

MetalBufferAddrLow 0x1b40 R/W Metal Mt &5 7725
0x1b50 0x1b40: DVOO
0x1b50: DVO1

00000000h

Address 31:0 Metal Z& X 7E A7 A i 2 bk
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20.2.7 Metal Sttt FEFsS

MetalBufferAddrHigh 0x1b60 R/W Metal BEyHhhlt 757748 00000000h
0x1b70 0x1b60: DVOO
0x1b70: DVO1

Address 31:0 Metal S X 75 P9 A7 A (1 P B H ik v 7 0

frameBufferStride 0x1280 T2 47 5 EE 2 A7« 00000000h
0x1290 0x1280: DVOO
0x1290: DVO1

BRBFE— T 5.
Stride 31:0 THEE RN RREE R E BN 256 = | 0
1A _EBUIE .

20.2.9 MZE B F T S Fe

frameBufferOrigin 0x1300 R/W W) U -9 A A 00000000h
0x1310 0x1300: DVOO
0x1310: DVO1

Origin 31:0 EoRBRAEMREA 78, —BE o Biml, 0

ditherConfig 0x1360 At ZhAC B 2 A7 % 00000000h
0x1370 0x1360: DVOO
0x1370: DVO1

Enable 31 5 1 REE AR B ThEE . 0
RedSize 19:16 ARERC S 0
GreenSize 11:8 SIS 0
BlueSize 3:0 W3 0

20.2.11 EieEHERFRERMVNSTES

- 159 -
PRI ARG ERAS]
Loongson Technology Corporation Limited



Feim izl

LOONGSON TECHNOLOGY E’FH— );H )-h %5 ﬂﬂ.
ditherTableLow 0x1380 PRl B B R R ARAL 27 A 2% 00000000h
0x1390 0x1380: DVOO
0x1390: DVO1
Y1 X3 31:28 AR (3, 1) AHIEREA . 0
Y1 X2 27:24 AR (2, 1) AL ERBHE . 0
Y1 X1 23:20 Arbr (1, 1) AR ERBE . 0
Y1 X0 19:16 AR (0, 1) ARIEREHA . 0
YO X3 15:12 AR (3,00 AHELEA . 0
YO X2 11:8 AR (2,00 AL ELEAE . 0
YO X1 7:4 Akr (1,00 AbHEREHE . 0
YO X0 3:0 kR (0,00 AbRIELEBAE. 0

20.2.12 EigEsERRESNSFES

0x13a0 P B AR 2 15 L 17 2 00000000h
0x13b0 0x13a0: DVOO
0x13b0: DVO1
Y3 X3 31:28 4;E%%4E5j5;4§EE5EE%%X524444444444444444444447 0
Y3 X2 27:24 AR (2,3) AHIELEE . 0
Y3 X1 23:20 AR (1, 3) AMIEREBHE . 0
Y3 X0 19:16 Aty 0, 3) A LhiE. 0
Y2 X3 15:12 Asbr (3,2) AbBLLEHE. 0
Y2 X2 11:8 AbR (2,2) AbFIEEEUE. 0
Y2 X1 7:4 At (1, 2) AbRILLERIE . 0
Y2 X0 3:0 Abr (0,2) AbLLEUE. 0

20.2.13 HmERAEES RS

panelConfig TR SR THIAR I B 7517 2%

0x13c0: DVOO
0x13d0: DVO1

ClockPol 9 BEpRRE, 5 1 HUR 0
ClockEn 8 repfliae, 5 1 MG 1
DEPol 1 B REAE, 5 1 HUR 0
DE 0 HoEfhine, 516 1

20214 KEBTREESES
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HDisplay 0x1400 R/W AT KPR B8 B A 7 00000000h

0x1410 0x1400:DVOO

0x1410:DVO1
HDisplay Bit ik YIGAE
Total 28:16 HBoRPF—ATEG RS (BEIERERX) 0
Display 12:0 SR AT R X IR 0
VAl T =R
20.2.15 (TR ESTFE

Hsync 0x1420 R/W 1T IR B & A 4 40000000h
0x1430 0x1420:DV00
0x1430:DVO1
Hsync Bit g YIUsE
Pol 31 TR, 5 1B 0
Pulse 30 ITRBAERE, 5 1 fHRE 1
End 28:16 1T IRIAD 45 R R 2R3 0
Start 12:0 1T RIS IR R 2K 5L 0
202.16 EEETREEEFRS

VDisplay 0x1480 R/W EH TR E T A 00000000h
0x1490 0x1480:DV0OO
0x1490:DVO1
VDisplay Bit ik VIR E
Total 27:16 BoRBE—FIR S E L (BFEIERRDO 0
Display 11:0 BoRRE—F EoR X MR R 0
20.2.17 RS EZTFRE

VSyne 0x14a0 R/W YR I B AR 40000000h
0x14b0 0x14a0:DVO0
0x14b0:DVO1
VSyne Bit ik HIH{E
Pol 31 RPN, 5 1B 0
Pulse 30 wEARE, 5 1 e 1
End 27:16 Wy R 45 R G 3R H 0
Start 11:0 YRS IR R =8 0
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20.2.18 1THRSRBEES 785

SyncDeviation 0x1b80

R/W WlRD I B A A

00000000h

0x1b90 0x1b80:DVOO
0x1b90:DVO1
SyncDeviation Bit g VIR E
SyncDeviation En 31 TR mEE RS, ANMERENIA R E S G RITRERE | 0

SyncDeviationNum 12:0

B ARG E

TR WA, AONEER S, BT R GAL | 0

20.2.19 HEIERUESFS

DisplayCurrentLocation

Current Location X

0x14c0 BT YR AR ey
0x14d0 0x14¢0:DV0OO0
0x14d0:DVO1

31:16 M0 X AL E

00000000h

Current Location Y

15:0 MY AL E

20.220 MSREBRSFFSR

GammaIndex 0x14e0 SR IE H R 74
0x14f0 0x14e0: DVOO

0x14f0: DVO1

BN 0-255 U B [ W — BT AR HEAT Gamma 14 %,

MR 0. Wik, MR IZEE & H .

00000000h

20.2.21 MBERIEEZFRS

GammaData 0x150

0x151

0 SRR A A A7 2
0 0x1500: DV0O
0x1510: DVO1

Gamma FEFILL (0I5, ¥ Gamma Index $87m FAE &

00000000h

Red 23:16 S B 0

Groen 15:8 Gamma IS EIER, ¥ Gamma Index 357 [FIE 5% 0
) N RIS

Blue 70 Gamma YHEEM W (238, ¥4 Gamma Index FE/RMIME A% 0

PR LIRC iR IES

Gamma PFEFLR LG =DAEKK, —DUGIAE, —PDsiat, —MsuEn.
BERFATLLEL RS . AREREE,
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& Gamma PWHEMITF:  (JHE, HEO) o ZHRHE Gamna PEOAHREN, AN Z

SIS TG s W NN U5 L= R e

WRIRATEE —NFEH (0, 00 (1, 2) (2, 5) (3, 6) === , SEXT A AE 2% Gamma
Index AL E 0, Ko~ gamma THHEM 0 FFUH, SRJEX) Gamma Data A7 #sAC B 256 X 5E AN AC

B 0, 2, 5, Geeeeer

20.2.22 Frr OB EHF 78S
| |

CursorOConfig 0x1520 FeARAL B F A7 00000000h

N — 3 Al — N — n‘

HotSpotX 91:16 ;‘g%;’iggﬁﬂﬂﬁ%%(fﬂ'ﬁ% 32%32 B 6464 EFH 0

HotSpoty 13:8 ﬁ‘cif/ﬂ’ﬁﬁ@;ﬁﬂﬁé&%ﬁ%%ﬁ 32%32 B 6464 [F 0

' [ AL B

Display 4 {é%y“tﬁﬁf‘t?"ﬁﬁ/]\ﬁf‘iﬁqﬂh 0 RRTE 0 S ERH 0
JeH, 1 FORTE 1 5 BREuH

Vode ) 1: 6464 Hehpfiiat 0
0: 32432 Jhrfial
0:disabled

Format 1:0 1:masked 0
2: ARGB8888

20.2.23 JthR 0 Rt HF 5788
|

Address 31:0 FehREHRE A7 I EE bR = 32 47 0

20224 IR0 BERMNESES

Y 27:16 JebRE R AR B (A 0
X 11:0 JehnAE AR B B R AR AL 0
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20.2.25 BENXIR0E=RBEHFRS

Cursor0OBackground 0x1550 L Rel Y TN BN FE R 00000000h

Red 23:16 B IR NS v e B N AN AR 0
Green 15:8 By N O W =g R T Ee G SR 0
Blue 7:0 Febr R R S IR ek 0

20.2.26 BBEXFROAIREEEFS

CursorOForeground 0x1560 BESEARAT BB BT8R 00000000h

Red 23:16 b7 SR S v 1 N (O ARGk 0
Green 15:8 by A= R EN = W N 1B = SN U ES Sk ) 0
Blue 7:0 Fehr B U T A S R (s 0

20.2.27 Htr 1 BB HFS

bR IEH SRR AR (FE)EHR 32432 B 64%64 EEH

HotSpotX 21:16 IR A ) 0

HotSpotY 13:8 ﬁ‘ﬁﬁﬁfﬂ!i AR (FE6HR 32432 B 6464 K& 0
HIRE AR KR )

Display 4 %‘%%@ﬁﬁ??@ﬁ/l\ﬁfﬁfﬁqj, 0 FIRNTE 0 FEIRH 0
JLH, 1 RORTE 1 SRR HILH
1: 64%64 Jehafizt

flode 2 0: 32432 kB 0
0:disabled

Format 1:0 1:masked 0
2:ARGB8888

20.2.28 kR 1 gt F 588

- 164 -
PRI ARG ERAS]
Loongson Technology Corporation Limited



Feinhiizl

LOONGSON TECHNOLOGY ﬁ )# FH F %5 ﬂﬂ‘

CursorlAddress 0x16e0 R/W Febr 1 At L 2T 22 00000000h

Address 31:0 FebREHETE W AE P B E e = 32 7 0

20229 iRl ERNESESR
|
|

Y 27:16 FeARAE FH AR BB DAL R 0
X 11:0 FebRE ] AR BB R A A 0

20230 BNl E=XBEHFE

Cursor1Background 0x16a0 Jehr 1 AR s S 00000000h

Red 23:16 YRR TS S B A e 0
Green 15:8 LR CD Y Y W A= B e SN e g ek ) 0
Blue 7:0 FB AR T S B sk 0

20231 BHEXIR1I=RBSERS

CursorlForeground 0x16b0 Jebr 1 B CFRRT St O 728 00000000h

Red 23:16 B RR AR T AT S LI 4 (s 0
Green 15:8 bR AR T A S I SR s 0
Blue 7:0 AR A ) S sk 0

Display Controller SCHFREMFIAR. AFF B BEAF AR, BT LA T B Ak =X
1. XOR cursor
2. Fullcolor RGB

FE XOR JYebrkg BN T, BMER S 2 A2, —070y mask, —fz2y XOR. Mask £z
AFRE IR . XOR A7 iR 5E ZAE R s

F 20-2 AL RRAE
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0 1 AT
1 0 beidiil
1 1 Bt = £

7E RGB FrEH 60T, HMERAS 8AL R, 817 G 18 L B,
Alpha 7> R IG{E R

Je bR RERAE TR IE I 25
E R RRCRS B % D e e 2] — MEE L.

20.2.32 HDMI Xl B &7

HdmiZoneIdle 0x1700 HDMI [X 3k fic & 25 77 %5 00000000h

0x1710 0x1700: HDMIO
0x1710: HDMI1

toneldle 70 0
: /NT- 48 M| hblank [X 3825 1+ % £,
Hwait 15:8 7f hblank X#R&Z5AF Hwait FHEIBE RFRE, —KEE0 | 0
Vroneldle 9316 Vzone R EE 44 W] REFEAEESALNY idle AL iR 0
' /NTF A8 ] e H A
Vwait 31:24 7E vblank X424 Vwait B HIBE REE, —HHE O

20.2.33 HDMI THIE5 78

HdmiInterfaceCtrl 0x1720 HDMI %41 35 77 8% 00000000h

0x1730 0x1720: HDMIO
0x1730: HDMI1

InterfaceEnable 0 HDMI {# & 0
PacketEnable 1 fLffiRE 0
AudioEnable 2 EplEd 0
VideoLGBDisable 3 HH Leading Guard Band 2% 1-{# R 0
VideoPreambleLength | 7:4 Video Preamble K& 4’ d8
0: {#iFH GPIO J& I LT 12C Thik
I12CPadSel 8 . 0
ame 1 A E 12 Bk
HBlank F1 Vblank X1 control J& &% HIE
Ct1PeriodMode 9 0: CTLO - CTL3 #H 0 0
1:CTLO N 1,CTL1 - CTL3 &0, EiZ£[EF Video Preamble
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20.2.34 Audio BUF i B & ES

00000000h

HDMT FEERZ277 HDA A4 5 Bt , IR ASP BLIIKR
%, HTEFEY

0x1740: HDMIO

0x1750: HDMI1

0x1740
0x1750

AudioBuf

AudioBufEn 31 B 1 {HfeHER ASP ALK K IXThRE 0
AudioBufClr 30 5 1 7% Aduio Buf FZE1EME MR 0

W B EA TR KA, BANTAT U S LB, &

LAY 256 T A ;
AudioBufSize 9:0 Base Freq 44. 1KHz: ZEiR[f]= 10” ho

AudioBufSize[7:0]%(1/44. 1K) ms
Base Freq 48KHz: ZEiRHf[A]= AudioBufSize[7:0]%(1/48K) ms

20.2.35 AudioN FEZ7FSE

audioNConfig 0x1760 R/W N fic & A7 a8 00000000h
0x1770 0x1760: HDMIO
0x1770: HDMI1

NValue 19:0 He B N AE 20° ho

20.2.36 Audio CTS i EEEE

0x1780 CTS BL & w17 4%
audioCTSConfig 0x1790 0x1780: HDMIO 00000000h
* 0x1790: HDMI1
CTSValue 19:0 i & ERAS CTS ME 20’ ho
CTS ZhAEMEM T, REMEE CTS shEM=
CTSCntStop 28 0: fdifE CTS ZhA& 0
1: f51E CTS ZhaSIE, CTS BhAMELE R E N0
CTS A= Jlipi s
CTSFix 29 0: hEWE 0
1: HARE
NCTSUpdate 30 HAMERNXT: 5 1 FH ACR B NAICTS & 0
ACREn 31 A% ACR 1, 0

20.2.37 Audio CTS Cal it EZFE
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0x1740 CTS Cal M & Z 7 %%

audioCTSCalConfig 0x17a0: HDMIO 00000000h

0x17b0 0x17b0: HDMI1

CTSCalValue 19:0 PRAFENAS A A CTS 0

20.2.38 Audio InfoFrame BB Z1EE

0x17c0 HE B L A A
audiolnfoFrameConfig 0x17d0 0x17c0: HDMIO 00000000h
0x17d0: HDMI1
Enable 0 5 1 ffifEKi% Audio InfoFrame Packet 0
Audio InfoFrame Packet KIiZEMIZK:
Frequency 1 0: 1 MU ARIE— IR 0
1: B 2 MU R % —IR
Update 2 5 1 ¥ Audio InfoFrame Packet Z¥{7#% 0
ChannelCount 6:4 SAEIE T 0
ChannelAllocation 15:8 HAEIE /R ol 0
{LAE DVD 408 <
DownMi x 16 0: 251k down—mix 0
1: % down—mix
LevelShift alue 23:20 | ACFRALE (IXAE DVD 4B D 0
LFEPBL 25:24 | LFE #BEEHAE R 0

20.2.39  Audio Sample Br & & 7738

011720 B LR R (7 3
audioSampleConfig 0x17£0 0x17e0: HDMIO 00000000h
X 0x17£0: HDMI1

ASPEn 0 5 1 fifERKi% Audio Sample Packet [JZhfE 0
SampleLayout 1 i E Audio Sample layout 0

it B S EER I Channel Status 8 KiE:
ChannelStatusFiexd | 2 0: HDA Digital Converter f54 0

1: DC HHEEIRE A
LeftChnlValid 3 51 SR E ASP w4 IR A Rk 0
RightChnlValid 4 B 1 b E ASP AT A I B A R 0

20.2.40 HDMI PHY 515758
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HDMI PHY 4% 1| 25 17 4%
0x1800: HDMIO 00000000h
0x1810: HDMI1

0x1800

HDMIPhyCtrl 0x1810

Bk Sink BOZ AN 2 A B BEAS TN RE AR REAL . Xt
PhyEn 0 IDDQ #€x, PhyEn = ‘L’ & PhyTermDetEn = ‘L’ . | 0
BMEREKaF (PhyEn = ‘L7 ) ##% >= lus
PhyResetn 1 £ {53 reset, AR 0

PhyRextEn 2 1A A R E B A . AS2 T PhyEn 0
0: 12 1. 8V [¥) 240 FBRUF = 1% A0 Ik B BEL S, 24327
“HDMIBIAS” 5L

1: 45uf £ 2% FF10) 1t R M #E7E “ THDMIbias50u” 5l
Jil

it s B SELASE R 25

PhyBiasStatus = ‘H’ : {fm/EHHCEN.

B S Source [R12& 1354

PhyTermEn 9:8 %f<= 1.65Gbps : PhyTermEn<1:0> = ‘XL’

> 1.656Gbps : PhyTermEn<1:0> = ‘XH’
PhyTermDetEn 10 A R Sink £k MAERE. 5 Phy En J457

B B &R MRS AL

PhyTermStatus = ‘H’ F/RFELE Sink &1L,

2Bit [fJ Inter Pair Skew RIS I fir

00: ASKEI

PhySkewChk 13:12 01: Inter Pair Skew >= 2%Ty; WA iRARIRAL

10: Inter Pair Skew >= 4%Tyn BEASRAFINAT

11: Inter Pair Skew >= 6#Ton BAHEARIRAL

M Inter Pair Skew FME KT BT EE I HIAH R FRIR
7

PhyBiasSel 3

PhyBiasStatus 4

PhyTermStatus 11

PhySkewErr 14

20.2.41 HDMIPHY PLL P EZ 558

HDMI PHY #5125 77 %
HDMIPhyPLLConfig R/W 0x1820: HDMIO 00000000h

0x1820

0x1830 0x1830: HDMI1

HDMIPhyPLLConfig bit ik VIR E
0:0 : PLL_ENABLE, &HFAERMIEREES, f/IME

gefkrh (PLL_ENABLE = ‘L’ ) #%% >= lus
HDMIPLL 15:0 5:1 : PLL IDF<4:0>, #3245k 0

12:6 : PLL NDIV<6:0>, fE¥ M40 &%k
15:13: PLL ODF<2:0>, %t o#i 5%

HDMIPLLLocked 16 PHY PLL 8 tE= 0
HDMIPLLBypass 17 HDMI PHY Py PLL bypass #&®&, =A% WHFHERK |0

20.2.42 HDMI PHY PECO &1F==

0x1840 0x1840: HDMIO
HDMIPhyPECO 0x1850 R/W 0x1850: HDMI1 00000000h
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HDMIPhyPECO bit ik WITH1E
TST_PE1C0_ENABLE 0 Tap &4 1, Channel 54 0 BITFINE R HHHE
TST PE2CO_ENABLE 1 Tap 54 2, Channel 5y 0 KT 0 = % #i fF A 0
TST PE3CO_ENABLE 2 Tap 54 3, Channel 5y 0 KT N = % #i fF A 0
TST PEICO STR 7:4 Tap 24 1, Channel 5340 R EHE 0
TST PE2CO_STR 11:8 Tap 24 2, Channel 534 0 I REHE 0
TST_PE3CO_STR 15:12 Tap 54 3, Channel 5 0 [ & %E 0
TST_PECO_FLOAT SEL 19:16 Channel 524 0 ¥ P9 S84  of 1 8 1) ] g Rl v 4] | O
TST_PEBYPASS ENABLE N | 31 IR P R0 TN .55 % L LA B 0

20.2.43 HDMI PHY PEC1 &£

PRy PCI U860 |y [ ONIE0: DO 000000001
HDMIPhyPEC1 bit ik YIUsE
TST_PE1C1_ENABLE 0 Tap 5 1, Channel 5y 1 [RIFUIN & 45 43 Ag

TST PE2C1 ENABLE 1 Tap 5.4 2, Channel S 1 BTN E 4% H(F A 0

TST PE3C1 ENABLE 2 Tap 524 3, Channel S 1 BTN E 4% H(F A 0
TST_PEIC1_STR 7:4 Tap 59 1, Channel 54 1 FIZRHUHE 0

TST PE2C1 STR 11:8 | Tap 542, Channel 51 I &¥UE 0
TST_PE3C1_STR 15:12 | Tap 54 3, Channel 54 1 [l R H{H 0
TST_PEC1_FLOAT SEL 19:16 | Channel ‘524 1 I B RS T 8E (T g AL 2] | O

20.2.44 HDMI PHY PEC2 172

Py PEC? XS0y OCISSO: D0 000000001
HDMIPhyPEC2 bit ik WILEME
TST_PE1C2_ENABLE 0 Tap 54 1, Channel 54 2 {50 518 g

TST_PE2C2_ENABLE 1 Tap 54 2, Channel 5>y 2 BITHIN = 4 bl { 0
TST_PE3C2_ENABLE 2 Tap 54 3, Channel 5>y 2 BITH N S 42 bl (e 0
TST_PE1C2_STR 7:4 Tap 54 1, Channel 54 2 (&%l 0
TST_PE2C2 STR 11:8 | Tap 542, Channel 5 2 I RE1H 0
TST_PE3C2_STR 15:12 | Tap 54 3, Channel 54 2 R E1H 0
TST_PEC2_FLOAT SEL 19:16 | Channel 524 2 IR FAH RS TR 25 (0 AT g AR LR 2] | O
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20.2.45 AVI InfoFrame A& & FEE 0

AVI Content0 0x18e0 AVI InfoFrame WAL E 274248 0 | 00000800h

0x18f0 0x18e0:HDMIO
0x18f0:HDMI1

Scan Information 1:0 0
Bar Info 3:2 0
Active Format Information Present | 4 0
RGB or YCbCr 6:5 0
Active Format Aspect Ratio 11:8 4’ b1000
Picture Aspect Ratio 13:12 0
Colorimetry 15:14 0
NonUniform Picture Scaling 17:16 AR H PRAHE SUIL HDMT 1. 4b, 8.2 1. | g
Auxiliary Video information(AVI)
RGB Quantization Range 19:18 InfoFrame 0
Extended Colorimetry 22:20 0
IT content 23 0
Video Format Identification Code | 30:24 0

20.2.46 AVI InfoFrame A S HFE 1

AVI Contentl 0x1900 AVI InfoFrame HNZ¥HCE ZFfF4y 1 00000000h

0x1910 0x1900:HDMIO
0x1910:HDMI1

Pixel Repetition 3:0 0

Content Type 5:4 AHK 2% H V40 S0 HDMI 1. 4b, 8. 2. 1. Auxiliary | 0
Vi inf ion(AVI) InfoF

YCC Quantization Range | 7:6 ideo information(AVD) InfoFrame 0

20.2.47 AVI InfoFrame &R 7758 2

AVI Content2 0x1920 AVI InfoFrame WNZFHCE 27174 2 00000000h
0x1930 0x1920:HDMIO
0x1930:HDMT1

Line Number of End of Top

Bar (lower 8 bits) 70 0
Li Numb f End of T
Bar (pper 8 bite) | 198 0
ShL g FA3:4 B4 UL HDMT 1. 4b, 8. 2. 1.

Line Number of Start of o . . .

. 23:16 Auxiliary Video information(AVI) InfoFrame | 0
Bottom Bar (lower 8 bits)
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Line Number of Start of

Bottom Bar (upper 8 bits) 3124 0

20.2.48 AVI InfoFrame B 7752 3

AVT Content3 0x1940 AVI InfoFrame WNZFHCE 27174 3 00000000h
0x1950 0x1940:HDMIO

0x1950:HDMI1

Pixel Number of End of

Left Bar(lower 8 bits) 70 0

Pixel Number of End of 158 0

Left Bar (upper 8 bits) ’

gizii ng?TEWZf :tSfES;f 23:16 4 B VR4 E SO HDMT 1. 4b, 8.2, 1. 0
- Auxiliary Video information(AVI) InfoFrame

Pixel Number of Start of 31:94 0

Right Bar (upper 8 bits)

20.2.49 AVI InfoFrame 15§l & 1235

AVI Control 0x1960 AVI InfoFrame %l %717 2% 00000000h

0x1970 0x1960 : HDMIO
0x1970:HDMI1

AVI Enable 0 AVI InfoFrame Packet f#fE 0
AVI InfoFrame Packet KiZHIZHR

AVI Frequency 1 1: BHm—A 0
0: ’-@#Ipﬁ#/]\

‘H 1 B AVI Content0 - AVI Content3 [N E

AVI Update 2 RIERAN, WA o

20.2.50 Vendor Specific InfoFrame it & & 7758

HDMI Vendor Specific InfoFrame FCE | 00000000h
AL
0x1980:HDMIO

0x1990:HDMI1

VendorSpecific 0x1980
InfoFrame Config 0x1990

VSI Enable 0 Vendor Specific InfoFrame Packet {#ifig 0
Vendor Specific InfoFrame Packet KiE#i%

VSI Frequency 1 1: BEH—A 0
0: H—mi—4

VSI Update 9 51 BEHZAEAREENNAESRERIENEN, 0
fif - 5 3% 0

HDMI Video Format 6:4 0
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HDMI ~ Video  Format 15:8 0
Identification Code i AHOE 4 B VYN E LI HDMT 1. 4b, 8.2.3. HDMI
3D Video Format Vendor Specific InfoFrame

19:16 0
Structure
3D Ext Data 23:20 0

20.2.51 RS EERS

Vsync Counter 0x1a00 Vsync 74
Oxlal0 0x1a00:DV0O0
0x1al0:DVO1

Vsync Counter

31: 0

Vsync 4

00000000h

20.2.52 PLL PIXELEZ7FSE0

audioPIXPLLConfig0

PLLDivOut

0x1a20
0x1a30

6:0

33 PLL R E A7 1745 0
0x1a20: HDMIO
0x1a30: HDMIL

PLL %4t 0 234515k

00000000h

PLLDivLoop

29:21

PLL {435 4

20.2.53 PLL PIXEiEZ7FsE 1

audioPIXPLLConfigl | Oxla40 %% PLL BC B 1798 1 00000000h
0x1a50 0x1a40: HDMIO
0Ox1ab0: HDMI1
PLLDivRef 6:0 PLL % N\ 23 $i %k 0
PLLLocked 7 PLL 858 0
PLLOut 8 1% PLL fayHii4h 0 0
PLLSoftSet 11 {FREFAFICE PLL 0
PLLBypass 12 PLL N #F bypass 0
PLLPd 13 PLL powerdown 0
PLL it B 5k $¢.
PLLConfigSelect 14 1: DC Pixel PLL it & %7 172% 0
0: PLL3/4 FRE &17es
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20.2.54 VGA IfkicH|S 17

VGA HPCR 0x1bb0 VGA IFEHIEH 1% 00000000h

VGA_set_value 15:8 PIFR AN B BB R ERE 0
Cfg vdac_pd 4 VDAC FEHEThFE(E e 0
LR AR S E PR
00:250mV
Ref sel 3:2 01:300mV 0
10:350mV
11:400mV
VGA_off det_en 1 SRR H R 0
VGA on det en 0 EER RPN 0

20.2.55 HDMI BIHIRIRTSSH 1R
|

00000000h

HDMI HPSR 0x1ba0 m HDMI HAJEHHCIR A 2 7 2%

HDMI1 #AFGHOIRAS
HDMI1 HotPlug Status 1 1: BN 0
0: TIfA
HDMIO #fidhIRZS
HDMIO HotPlug Status 0 1: BN 0
0: TIEA
20.2.56 HDMI EFEERSSFEE
02000 TR FAEAR 0
LeftChannelStatus0 02010 R/W 0x2000: HDMIO 00000000h
0x2010: HDMI1
0x2020 EF'L’H(/L»%@%% 1
LeftChannelStatusl 032030 R/W 0x2020: HDMIO 00000000h
0x2030: HDMI1
0x2040 EF'L’H(/L»%@%% 2
LeftChannelStatus2 02050 R/W 0x2040: HDMIO 00000000h
0x2050: HDMI1
0x2060 EF'L’H(/L»%@%% 3
LeftChannelStatus3 032070 R/W 0x2060: HDMIO 00000000h
0x2070: HDMI1
0x2080 EF'L’H(/L»%@%% 4
LeftChannelStatus4 02090 R/W 0x2080: HDMIO 00000000h
0x2090: HDMI1
0x20a0 JE PR 5 73 5
LeftChannelStatush 032000 R/W 0x20a0: HDMIO 00000000h
0x20b0: HDMI1
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20.257 HDMI EFEERPHIESESE

0x20c0 7 B P B AR AR O
LeftUserData0 0x20d0 R/W 0x20c0: HDMIO 00000000h
0x20d0: HDMI1
0x2060 77 P P B AR A 1
LeftUserDatal 0x20£0 R/W 0x20e0: HDMIO 00000000h
0x20f0: HDMI1
0x2100 77 P8 P O S A A 2
LeftUserData2 0x2110 R/W 0x2100: HDMIO 00000000h
0x2100: HDMI1
0x2120 7 P B P B S AR A 3
LeftUserDatad 0x2130 R/W 0x2120: HDMIO 00000000h
0x2130: HDMI1
0x2140 77 P8 P O AR A 4
LeftUserData4 0x2150 R/W 0x2140: HDMIO 00000000h
0x2150: HDMI1
0x2160 77 P8 P R S AR B
LeftUserDatab 0x2170 R/W 0x2160: HDMIO 00000000h
0x2170: HDMI1

20.258 HDMI AFEREERF

Aa

0x2180 H IR A S O
RightChannelStatus0 0x2190 R/W 0x2000: HDMIO 00000000h
0x2010: HDMI1
0x21a0 HFERA A AR 1
RightChannelStatusl 0x21b0 R/W 0x2020: HDMIO 00000000h
0x2030: HDMI1
0x21c0 H R A AR S 2
RightChannelStatus2 0x21d0 R/W 0x2040: HDMIO 00000000h
0x2050: HDMI1
0x21e0 H R A A S 3
RightChannelStatus3 0x21£0 R/W 0x2060: HDMIO 00000000h
0x2070: HDMI1
0x2200 HFERA A AR 4
RightChannelStatus4 0x2910 R/W 0x2080: HDMIO 00000000h
0x2090: HDMI1
0x2920 HAEEIRS A b
RightChannelStatusb 0x2230 R/W 0x20a0: HDMIO 00000000h
0x20b0: HDMI1

20.2.59 HDMI AFIERAFPHIESFRS

RightUserData0 0x2240 R/W A5 75 8 R AR AR O 00000000h
0x2250 0x2240: HDMIO
0x2250: HDMI1
RightUserDatal 0x2260 R/W T BE AR 1 00000000h
0x2270 0x2260: HDMIO
0x2270: HDMI1
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RightUserData2 0x2280 R/W A5 75 8 O A AR 2 00000000h
0x2290 0x2280: HDMIO
0x2290: HDMI1
RightUserData3 0x22a0 R/W A5 75 8 s A AR 3 00000000h
0x22b0 0x22a0: HDMIO
0x2ab0: HDMI1
RightUserData4 0x22c0 R/W A5 75 8 s A A 4 00000000h
0x22d0 0x22c0: HDMIO
0x22d0: HDMI1
RightUserData5 0x22e0 R/W A5 75 8 s A A7 AR 5 00000000h
0x22f0 0x22e0: HDMIO
0x22f0: HDMI1

20.2.60 HHFESFESR

Displayl Vsync 0 1 SRRBIGET Vsyne; 5 1350 0
Dispalyl Hsync 1 1 58RIt £ T Hsyne; 5 1750 0
Display0_Vsync 2 0 5 8RHITFAET Vsyne; 5 1150 0
Display0_Hysnc 3 0 5 8RHITF AT Hsyne; 5 1150 0
CursorReadEnd 4 SR BRI, 51750 0
FB1ReadEnd 5 1 5 BRBITMZa i Ew: 5 1350 0
FBOReadEnd 6 0 5 7R BITIZE A R 5 17K 0 0
DB1Underflow 7 15 SR TR G IX N 5 1iH 0 0
DBOUnder flow 8 0 5 BoR T HRE M X Tl 5 1350 0
DB1FUnderflow 9 15 SR TR Gt X B M 5 1750 0
DBOFUnderflow 10 0 5 SR T HUR g X 8y it 5 135 0 0
i2c_int 12:11 12C il 5 1340 0
HDMIO_hotplug 13 HDMIO #ifitk: 5 1350 0
HDMI1 hotplug 14 HDMI1 #4ditk: 5 135 0 0
VGA HotPlug 15 VeA #EH: B 170 0
En0 16 550 AL iTERE: S 1 ERE 5 0 R 0
Enl 17 55 1AL TERE: S 1 ERE 5 0 R 0
En2 18 5 2 AL TERE: S 1 ERE 5 0 R 0
En3 19 5 3 AL TERE: S 1 ERE 5 0 R 0
End 20 B ARRIWTERE: 5 1 ERE 5 0 Bl 0
End 21 55 ArbiERE; 5 1 fERE 5 0 Bl 0
En6 22 56 hrhlbiERE; 5 1 fERE 5 0 Bl 0
En7 23 BT AR 5 1 fERE 5 0 Bl 0
Eng 24 58 frhbiERE; 5 1 fERE 5 0 il 0
En9 25 9 frbERE: 5 1 fERE 5 0 Bl 0
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En10 26 10 MW ERE; B 1 fERE, 5 0 bRl 0
Enll 27 LA B 1 ERE, 50 bRk 0
Enl2 28 B2 MW ERE; B 1 ERE, 50 bRk 0
Enl3 29 A3 MHPWERE; B 1fERE, 5 0 bRk 0
Enl4 30 AW B 1R, 5 0 Bk 0
Enl5 31 5 MW ERE; B 1 fERE, 5 0 bRl 0
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21 HDA #=#lgs (D7:F0)

HDA 541 283845 High Definition Audio Specification Revision 1.0a.
HDA AHSG ) 5] IR B 2 A7 a8 I 4. 6 5.

21.1HDA Bt E & 1F=8 (DT7:F0)

F 21-1 HDA $=HI23H) PCT it & 3k

00h-01h VID Vendor 1D 0014h RO
02h-03h DID Device ID 7A07h RO
04h-05h PCICMD PCI Command 0000h R/W, RO
08h RID Revision ID 00h RO

0%h PI Programming Interface 00h RO

0Ah SCC Sub Class Code 03h RO

0Bh BCC Base Class Code 04h RO

0Ch CLS Cache Line Size 10h RO

OEh EEADTY 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

vE:

1. HDA M8k R AEAH G| JHIAC & 2 HDA B0 R af L.
2. ORI R AR E) R R AR
NHEFIHE PCT B & Sk MY A AN 5] 1) 2 A7 2% S LA

PCICMD-PCI 74 & 7% (HDA-D7:F0)

HihkfwFs: 04-05h

ZRIMAE: 0000h

J&M: R/W, RO
KA. 16 41

15:2 Reserved RO 1R
TG FHSRAZ )2 T A RE ST HDA 2 1) 27 A7 2 B U 1)
1 Memory Space Enable | R/W 0: ALV
yop 1: {HEEXS HDA =i ar A2 M0 ) o FERA IR E N 1 287,
ZSEHE B PCNL BAR %5 17-%% .
0 Reserved RO fREE
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21.2HDA f£#| EF FaiEid

HDA #2825 FE 2R iR 1T 524 4% 8 HD audio Rev 1.0 HJGHbAT7 BT, FRAI% 7 FH
MZF ARG E, BEAEMZ% HD audio Rev 1.0 Fit.
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22 12S =%z (D7:FO)

22.112S Fit E & Fe5 (D7:F0)

£ 22-1 12S #=H|#8) PCT Iid & Sk

00h-01h VID Vendor ID 0014h RO
02h-03h DID Device ID TA27h 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 01h RO
OBh BCC Base Class Code 04h 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

1. I2SPeE sk A7 hda0d i2s en BiCE N O BFA] W
2. FFRFIH R A RO

NS PCT FL B SK VG R AT AN R (1 A7 A S AR

PCICMD-PCI #5& & F%#% (12S-D7:F0)

HihkfwFs: 04-05h

ZRIMAE: 0000h

J&M: R/W, RO
KAN: 16 41

15:2 Reserved RO 1R
AL RIS R A REXT 12S $2 i 35 77 8% U5 17 o
) Memory Space R/W 0: ZE1v51A],
Enable L: fHEREXT 12S B2V . ERZA BN | 280, YA
fic B PCNL_BAR ZF 758,
0 Reserved RO 1REq
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22.2 12S 15|25 H 1758

12S f& 5 DNofies, EXWM RN
* 202 T E N

I1SVersion 0x0000 R/W 12S bR A fr 2% 32" ho
11SConfig 0x0004 R/W 128 fic & 7 Ao 32" ho
[1SControl 0x0008 R/W 128 ¥ a7 32" ho
IISRxData 0x000¢ R/W 12S BelSCHHE 25 47 2% CFH T DMA B2lScsdi > 32’ ho
[1STxData 0x0010 R/W 12S KIFHHE 7T 7745 (F-T DMA RIEEHR) 32"ho

128 ARIAAF A7 ds SUVF B IS ML RIS B S TARE B . EARIR T 1IS Bk %8, %
PaAr 58 UL AR AS 5 5545 2o

R 22-3 INEF AR

IISVersion iz (S (5 g
fmiﬂ:%@%ﬁ}g:
00: Huhl3EE 8 fir
ADRW 9:8 2’ h0 01: Huhb987F 16 £7

10: Hbhb %S 32 A7
11: Hbhb5EfE 64 A1
B 5

00: Huhik%ERE 8 fir
DATW 5:4 2" ho 01: Huhk$ERE 16 f7
10: Hbhb%EfE 32 A7
11: Hhhb5E s 64 A1

VER 3:0 4" ho 12S fRAS

128 ML B W 7 an e L B 125 AU IE 7S, E B A RAE IR BE UL L BN IR Bl i 70 A 2 3

4

2 224 LB &1 os

I1SConfig £ir A E Eiipa

LR LEN 31:24 " ho KA E A K.

RFEIR R E

TS RFFEERK B, BRGEEN 8-32, Wi kg #H Bk
I EE 5 E N TR S, WAL AN 05 aniRki%
CE R B T R T RS, MRS 205 .
Prit 4 (BCLK) 23451 2 8

BCLK_RATIO 15:8 " ho IAINEE 2 Y P A S RS RS N R D DS

2x (RATI0+1)

R4 (MCLK) 4340 R 5,

MCLK RATIO 7:0 " ho RGHT B IR A, R B 2R R R B DL

2x (RATIO+1), RAI81{E A Codec ¥ sysclk

RES_DEPTH 23:16 "ho
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A AR TRCE 11S I LAEMIREIE S, 2847 FIFO IAEAEIRZS LA AR SG(E Bk

% 22-5 {EHIFIT 0

ITSControl A A Eifipa
MASTER 15 " ho 1: T1S TAEF 34K
MSB/L.SB 14 " ho L: EfIAEL NG 00 T LAE A7 i
RX_EN 13 "ho PR fine, N LA, JFRBCEE
TX_EN 12 " ho Bl RIEMERE, N LIER, PR RIZEEERE
RX_DMA_EN 11 "ho DMA $dflife, A 1 AR
Reserved 10: 8 " ho
TX_DMA_EN 7 "ho DMA AIRAERE, N 1 AR
Reserved 6:2 " ho
RX_INT EN 1 " ho RX HRWr{figE, N 1 B EREH T, A0 B4A 10
TX_INT_EN 0 " ho TX R fliRE, 4 1 WHERERNET, b 0 WAL
DMA iy & & 178

L AT 2 F ke il 12S N EBAYO DMA F5dl8s (32 4> , Hid DMAO A F/i3%, DMAL AT
. DMA F2 5 28 VRS IR W R A5 .

fRFs&: 0x100/0x110 (DMAO/DMAL)
SAME: 00000000h

63:5 ask_addr R/W DMA FlR 7 bR bit[63:5], (K5 f7N0
5 Reserved R/W TR
4 dma_stop R/W {5 1E DMA #4F . DMA $2 151 25 58 B 24 B B i 5 JE 4 1k .
3 dma_start R/W TT46 DMA $R4F o DMA F2 1) R BE IR A 1k (ask_addr) JE#EefniE %
2 ask valid R/W DMA LAESAZ 4% 5 (A1 3 (ask_addr) FHEAMNIE, EHREEE.
1 Reserved R/W TR
0 dma_64bit R/W DMA i 38 64 bl 75
22 IBLE#RME

12S 1E% TAE, THEEHLE I CODEC & F, ARJGHCE 12S 2 5% i i d B %5 17 % il
[l N

7A2000 &5 il 12S 42 AT CODEC 5 1y if, CODEC A5 -1y 128 M2k BRI B, 1
Yk, P AE S A B RS 5% B4k CODEC i A IBE W . Be B 58 CODEC 2 )&, 5 Ext
12S ST E . WL — S EFE R B AR EFFA (12SVersion) , DIMEE#. %8
BLE 4T 12SConfig #if7#s, FALE 12SControl ZFf78s.
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12SConfig {72841 LR LEN #I1 RES DEPTH fRpi—#f, AZE TELERE T 28Rk
FAHHE . BCK I AP AR4E AL B CODEC FSRAEMIR . SRERIR RS R BRI, 115 A
T

BCK=256xfs(mi# 512xfs)al ¥ (768xfs); (F:4H W, CODEC TR &)
BCK_RATIO = Freq_SDRAM / (256xfs)/2-1;

MOBEIE ) E, THART:

BCK = RES_DEPTH x 2 xfs;

BCK_RATIO= Freq_APB / (RES_DEPTH x 2 x fs) /2 — 1;

Horp fs ML E FRFEAIR (RIS r5 2D , 78 7A2000 1, Freq_APB >4 50MHz.
RIENGRBIEN, FHELRE G DMA, T EEHIge, DR AR %k,

MCK W2 R¥EACE CODEC HIRFEAFRMAEM ALK E, HEAL T
MCK = 256xfs(ali# 512xfs) mi# (768xfs); (FEZ4HN., CODEC T/ LR &)

MCK_RATIO= Freq_APB / (256 x fs) /2 — 1.

22 ADMA #5128

22.4.1 DMA 1T 254554k
Me A AL E 2 > DMA 5 48112%, FSRSZELNAE S 128 Z [AIBEE#E, nl A& SR &
GBI R
DMA A& 58 i 3 A =N B4 Rl
1. ARERTRITIALEE: 1 CPU Bt E DMA iR R AH S 1 217 2%
2. H¥EfLik: 7F DMA 628 8 T B 3h 5 k.
3. AHIBLERALT. KIErPEriEK.
A DMA #2451 24 P2 N BLE (4Byte) NEALT FISIREHRIE .
DMA il 25 32 FF 64 bk 2 ], X EE@EIT dna 64bit SKIEH], M2 KREAN 1 KR

7~ DMA 2561 88 TAEAE 64 bk 2510, [z 32 frbhk2s(a]. 7F 64 frhb i, FEY
J& DMA_ORDER ADDR FH DMA_SADDR N 64 {v/ ZF 1758 .

22.4.2 DMA #1875

DMA ORDER_ADDR_LOW
1A% Huhk: . 0x0
SAME: 0x00000000
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dma_order addr TEfEas N3 T — IR R bk 2 748 (MK 32 A
0 Dma_order_en 1 R/W MR REHEUES

P fE6E R — DMA IR R AL, dma order en #& N DMA #iiRFFHIfERES, 4N
FAZAR 1 RN N RBRRA R, AR 0 Fon AR T, APATERME, Hbitik 16 7
TR Fro ERCE DVA FHIRFTIN, IZAFAF R AF TR T MR AT 3, $AAT 58 1%k DVA At
J&, I dma order en {5 S & T HFUR T IR DMA #:4F . 1E 64 frHibEBEAR, XEAF
AP 32 Ak,

DMA _SADDR
fWFgHhlk: 0x4
HAifE: 0x00000000

31:0 dma_saddr 32 R/W DMA B RGN A7l (i 32 37D

YW DMA VR Ty WAFEE: MNAFHResidE, ORAFAE DMA SRRl 8s A7 b, IRES
N 128 Bk, IZHAFAHERE T LN AL WA : DA T2S B Bl (R A7 78 DMA 2247,
2 DVA ZeAr P B e B H , ENAATS, ixE AT E TSN, £ 64
PRSI HAE A AR 32 bt

DMA_DADDR
fmFsHibk: 0x8
SAME: 0x00000000

27:0 dma_daddr 28 R/W DMA #AET 12S &4 Hidil

DMA LENGTH
fWAeHbhE: Oxc
SAME: 0x00000000

31:0 dma_length 32 R/W AR K E 2

Y RPN ERIKRE, BART . HIRIZ5E length KER TN, THA
T step R —AMEM . JFAEHIIIES, WIEAIZ Tength KEEMHHE. % step N 1,
BN DMA IR FTERAF S5O, JFARTE T MR AT

DMA STEP_LENGTH
fmFsHlE: 0x10
- 184 -

TSR A RN BIRAE]
Loongson Technology Corporation Limited



Feim izl

LOONGSON TECHNOLOGY ﬁ)# )EH )‘h %5 ﬂﬂ.

SAME: 0x00000000

31:0 dma_step length 32 R/W ARG b A2
VA ] B 0 BH P B s 9 A7 B B TR K, AT — A step MIZE L 5 5
—A step HIFFUGHHE 2 18] TR RE o

DMA_STEP_TIMES
s Hibl: 0x14
SAE: 0x00000000

31:0 dma_step times 32 R/W BTG IRA B ST AL 2%

VLT PR AR I AL — Ik DMA B4 p 7 BEHOE OB SO H o I 3R S0E —MESE )
Hmbe, A A7 a8 B E T DARE Y 1o

DMA_CMD
s Hidl: 0x18
SAifl:  0x00000000

14:13 | Dma_cmd 2 R/W Ui H kA o

12 dma_r w 1 R/W ]?MA ﬁi{/ﬁﬁﬂ, 17 ARk ddr2 S8, 107 Nk
- ##%5 ddr2

11:8 dma write state 4 R/W DMA ‘5 E IR &

7:4 dma read state 4 R/W DMA IR &

3 dma_trans over 1 R/W DMA $AT SEMEIC & 1 AT B 77 8

2 dma_single trans over 1 R/W DMA $AT 58 — IR AR T 14

1 dma_int 1 R/W DMA Hh ifr 5 5

0 dma_int mask 1 R/W DMA H W7 2 75 4% 5t sl

YW : dma_single trans over=1 4§ —{X DMA #E{EHATE R, A length=0 H
step_times=1, JFIREUTAS DMA #RAERIHMIRATF. TAS DMA 45 4% B 5838 77 bk OR A7 72
DMA_ORDER ADDR #¥ 77 #& 7, 40 % DMA ORDER ADDR 2§ f% #% &' dma_order en=0, M|
dma_trans over=1, ®EA> dma #RAESEW, WAFKHRIRFTERL; R dna order en=1, N
dma_trans over B 0, JFUREE A dma #ii84F. dma int 2y DMA BRI, Lo SR3%A i
W, FE—IKBCELA DMA BRAESE RS R AE T . CPU AbTE 5 e 5 T LL LR JL AR, T L
3] DMA BEAT FRAEHI B3I B K. dma int mask XML dma int B W7 BE ik -
dma_read state BB T DMA M4RTHIERIRAS . dma write state BEHA T DMA MRETIIEIRE.

DMA SR (WRITE_STATE[3:0])##i&, DMA f#5LL T JINERE:
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Write idle 4’ ho BREEL T HRE

Dma I 75 BT B 5 P IRAF, JFRES NEER, [BRAGFER
i BRI da — ELZEA0S 1 7R

Write ddr 4’ h2 WA T dna 5iER, HEERAEIITEEBE

W ddr wait 4’ hl

Wi , WHEIR T dma 515K, FHEREEIE, HE dna 4T 5 W AEEAE 5O
rite ddr end 4’ h3 .

Write dma wait 4’ h4 Dma & H¥ dma RS TS B NAFIER, Z5RF N AFBIOE R

Write dma 4’ h5 WARIRE dma JRETER, (HEEAEIER5EK

Write dma_end 4’ h6 WS dma IRESEAE

Write step_end 4’ ht Dma 58— X length KR HEEAE (a2 P — > step)

DMA 3R ZS(READ_STATE[3:0])#iik, DMA A5 LL T LR

Read_idle 4’ ho PRSI T2 R IRFS

Read ready 4’ hl FBITT U dma $RAEM start (555, BEANMERLPIRE, TRIAEHENIRRT
Get_order 4’ h2 A I AE R R FHE SR, SRR
Read_order 4’ h3 WAEHOAR TRl R, IEFE DT SR
Finish order end 4’ h4 PAFEE5E dma FEIRFF

R ddr wait 4’ h5 Dma [a] A A7 % S EGE 1 5K, S50 M AE R
Read ddr 4’ h6 PWAFHRN dma SEBORE SR, IEAEBAT BRI R 1
Read_ddr_end 4’ n7 WA75E R dma B — IR R B SR

Read_dev 4’ h8 Dma 33 N2 AIRAS

Read_dev_end 4’ h9 BEEIR [FlEE R, 45 RIS &1 R
Read_step_end 4’ ha 5 —IK step #E1E, step times JiK 1

DMA ORDER_ADDR_HIGH
Az Hodl 0x20
SAME: 0x00000000

31:0 dma order addr 32 R/W A N EF T — MR FF b bk 75 7788 (5 32 o)

DMA_SADDR_HIGH
PwAsHudL 0x24
SAME: 0x00000000

31:0 dma_saddr 32 R/W DMA #2151 P A7k (i 32 i)
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23 SATA #£#l2§ (D8:F0)

SATA FIHFPECLFE

® HESATA 1/81.5Gbps. SATA24t3GbpsFISATA3FE6Ghps L

® RAHATATA 3. 3FEMANCT 1. 3. ¥

23.1SATA ELE FH7F=a8 (D8:F0)

2% 23-1 SATA =281 PCI It & 3k

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
0%h PI Programming Interface 01h RO
0Ah SCC Sub Class Code 06h RO
0Bh BCC Base Class Code 0lh RO
0Ch CLS Cache Line Size 10h RO
OEh HEADTYP | Header Type 00h RO
24h-27h ABAR AHCI 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 RPORS R hE 2 (A R R PR B

NS PCT e B SR E R AT AN R 0 7 A7 S H A

PCICMD-PCI 54 %172 (SATA-D8:F0)

Hli R : 04-05h
ZRIMAE: 0000h

J@M: R/W, RO
KN 16 47

15:2 Reserved RO 1R
A SRR ) 75 8 BE XS SATA $2 1) 2 A7 8% 15 1) o
0: 2E1ET5 ;s

L Memory Space Enable | R/W | ) e s sama sl 25 4758 MUy i . 0500 S 1 2 71,
ST E PONL BAR 271758 .

0 Reserved RO 1R
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23.2SATA THIF Fe5imA

SATA f)JE bt A& B SATA 1Y) BARO 25 5€ , 27 A7 wn 11 58 UM ARfE 58 X 54— 5.
X 23-2 SATA 54|27 /728

0x000 32 CAP HBA FFPEZF (738

0x004 32 GHC 4 f5 HBA #5175 17 8%
0x008 32 IS IR A AR

0x00¢ 32 PI Uiy [ 27 FE 2%

0x010 32 VS AHCT RRAS 274748

0x014 32 CCC_CTL 172 58 A TR B A7
0x018 32 CCC_PORTS i 58 A I 1 AR A7
0x024 32 CAP2 HBA FEIHEY & A7 A2
0x0A0 32 BISTAFR BIST ¥ F1S

0x0A4 32 BISTCR BIST =il a7 f7 2%

0x0A8 32 BISTCTR BIST FIS i4# 178
0x0AC 32 BISTSR BIST ARASZFAER

0x0B0 32 BISTDECR BIST W4 TH A 77
0x0BC 32 OOBR 00B ZF 1745

0x0E0 32 TIMERIMS Ims THECHF FFA%

0x0E8 32 GPARAMIR RS 1
0x0EC 32 GPARAM2R B RSHEFAER 2
0x0F0 32 PPARAMR Uit F AT A7 3%

0x0F4 32 TESTR M7 AR

0x0F8 32 VERIONR A B A7

0xOFC 32 IDR 1D ZFA73

0x100 32 PO_CLB A B R FE I 32 fi7
0x104 32 PO_CLBU A BRI R 32 fir
0x108 32 PO_FB FIS JEHBHIE 32 f7
0x10c¢ 32 PO_FBU FIS H:Hbtikry 32 AL
0x110 32 PO_IS IR A AE A

0x114 32 PO_IE HH A Al 2T A7 2

0x118 32 PO_CMD A A AR

0x120 32 PO_TFD 55 SCAF B B A7 25
0x124 32 PO_SIG R AT

0x128 32 PO_SSTS SATA IR ZF A7 a8

0x12C 32 PO_SCTL SATA $z5 ) 7 4725

0x130 32 PO_SERR SATA R 5728

0x134 32 PO_SACT SATA i 25 1744
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0x138 32 PO_CI i RIL AR
0x13C 32 PO_SNTF SATA i 438 51 75 17 7%
0x170 32 PO_DMACR DMA 75 i 35 £ 2%
0x178 32 PO_PHYCR PHY 55 | 27 £ 2%
0x17C 32 PO_PHYSR PHY RS 27 (744
0x180 32 P1_CLB fir 4 FIFRFE ALK 32 fi7
0x184 32 P1_CLBU A BRI LR 32 {7
0x188 32 P1_FB FIS ZEHbEAIk 32 AL
0x18c 32 P1_FBU FIS FeHhhlk = 32 fir
0x190 32 P1_1IS TR B A7 A
0x194 32 P1_IE HH T A RE 2 A7 A
0x108 32 P1_CMD AT E AR A
0x1a0 32 P1_TFD 55 S A 2 A7 7%
0xla4d 32 P1_SIG R
0x1a8 32 P1_SSTS SATA IRE T/ 2%
0xlaC 32 P1_SCIL SATA #% i T f7 4%
0x1b0 32 P1_SERR SATA H5HR AT 475
0x1b4 32 P1_SACT SATA G 51728
0x1b8 32 P1 CI A4 Kk w47
0x1bC 32 P1_SNTF SATA i &8 E1 25 7 3%
0x1£0 32 P1_DMACR DMA & 75 A7 3%
0x1f8 32 P1_PHYCR PHY 2 25 77 3%
0x1fC 32 P1s_PHYSR PHY JR &S 2517 2%
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24 PCIE #£#188 (D9-16,19-20:F0)

Wi Frff PCIE 43209 4 ANk PCIE FO, PCIE F1, PCIE H, PCIE GO, 3t 32 4 lanes

PCIE FO f3% 4 A lane, A 244/F—A> x4 f#) PCIE 853 4 4> x1 B PCIE i, Hidr, SO
0 79 x4 #E N6 lane0, 7F x 4 B8 N 4241 lane0™ 3; fE3F x4 A, 4 1 1 $24 lanel,
Ui 1 2 42511 lane2, ¥ 3 4 lane3,

PCIE F1 €14% 4 4 lane, T 24{E—/> x4 {9 PCIE B3 2 /> x1 9 PCIE f# . Horfr, 300
0 ZE3F x4 20 R 1lane0, 7£ x4 i 2 F 424 1lane0™3; ZE9F x4 A0 F, i 0 1 #4551 lanel,
lane2 f1 lane3 ANA]FH .

PCIE H 435 8 4 lane, A %44E— x8 ) PCIE 8 2 4 x4 (K PCIE f#i/H . Hr, 0l
0 7EJE x8 R, T 1ane0™3, 7F x8 AT\ T4 1lane0™7; 3 11 1 fFJE x8 B, T #54#] 1aned ™7,

PCIE GO f35 16 4 lane, A 44E 2 A x8 [ PCIE fHF] . Hrr, i1 0 3% 1lane0”™7,
g 1 1 #5541 1ane8™ 15,

PCIE #6145 10 NI (Port) , &N 6N —A PCIE #5125 . PCIE 2 41 28/E > RC
5 RIS N AR A — A TYPEL R RIEC & ks 1E N EP A8 I I ERE — > TYPEO SR EC &
Sko BEAN PCIE i D ¥A H AR PCT HuhikZ5(H]

My i PCIE #2287, FO AT H ) port0 A BAYEA RC A AT DIAE N EP fEHH, Hem
il AT PAEN RCAEH . ASBETE N EP.

24.1PCI it E B 1788

N PCIE iy IR B Sk B, AN 1) Device 1D AIREAN[E], A B #AH
]

#* 24-1 PCIE #4511 PCT AL & 3k

00h—01h VID Vendor 1D 0014h RO
02h-03h | DID Device ID YRR ER 1P RO
04h-05h PCICMD PCI Command 0000h R/W, RO
06h-07h PCISTS PCI Status 0010h RO
08h RID Revision ID 00h RO
09h 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
OEh HEADTYP Header Type 01lh RO
- 190 -

SRR A RS BIRAS

Loongson Technology Corporation Limited



Feim izl

LOONGSON TECHNOLOGY ﬁ )# FH F %5 ﬂﬂ‘
10h-17h CNL_BAR Control Block Base Address Register 0000000000000004h R/W,RO
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 IOBASE I/0 Base 01lh R/W
1Dh IOLMT I/O Limit 01lh 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
27h-26h PMLMT Prefetchable Memory Limit 0000h R/W
28h-2Bh PMBU32 Prefetchable Memory Base Upper 32 Bits | 00000000h R/W
2Ch-2Fh PMLU32 Prefetchable Memory Limit Upper 32 Bits | 00000000h R/W
30h-31h 10BU 1/0 Base Upper 16 Bits 0000h R/W
32h-33h I0LMTU 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 0lh RO
3Eh-3Fh BCTRL Bridge Control Register 0000h R/W

e R AR R (A R R OR B

NS5 PCT He B SR AT AN R ) 3 4725 S A

DID- &I REFFEE (PCIE)
Mo RAZ: 02-03h
ERIME: AR

J&M: RO
KN 16 4%

15:0 DID RO

PCIE & & RN 2F 788 . %A PCIE ¥ 16 R[4 DID L% 22-2.

#* 24-2 PCIE ¥ 10 DID 3%

D9:FO PCIE_FO0 ¥ 11 0 7A49h

D10:FO PCIE_FO ¥ 1 7A3%h

D11:FO PCIE_FO0 ¥ [ 2 7A3%h

D12:F0 PCIE_FO0 ¥ 1 3 7A3%h

D13:F0 PCIE_F1 ¥ 1 0 7A49h

D14:F0 PCIE_F1 ¥ 1 7A3%h
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D15:F0 PCIE GO %7 0 TA69h
D16:F0 PCIE GO %% 1 TA59h
D19:F0 PCIE_H ¥ 11 0 TA59h
D20:F0 PCIE_H ¥ 11 1 TA49h

24 2tk Z= [E) %) 45

Mr A ) PCIE #2125 N A b PCIE BB 3k, [k PCIE 2128 ) N 35 27 A7 2% DA
IR A& A b 2 e S ek P Sk P SR SR A B S R M AR DG 1) B AR AR A PCT 184
R 2

A PCIE I AR M B i (S B 4, B4 o AL — A PCIE B & k. 24 FO, F1
W) PCIE TARAE X4 B, Al X1 Mo DA W, R PCIE TARLE X1 i 4
AJ LAY 1) Fofds X1 3 o 24 H o PCIE TAEAE X8 BT, H B portl (1) X4 i &8 A A
AU, H BRI port] WA 7E H ALK 2X4 AU AT DABE Vi Al 24 GO A W] LA TAR7E 2x8 18
1, port0 Fl portl #MH-35A] I,

of F4F—A> PCIE ¥ 1, bbb 2 [a]aT LL2 AR JLE 50

P B Skt bk 2= (8] %305 2 (B PCIE (RCE Sk, @ FC &G RK Vi, K 8KB.
HAP K 4KB 8 AL B G K1Y fune WA 0 KU1, %?ﬁﬁﬁ@%ﬁ% f AKB @I AT
BIERM func WA 1RV, H TS ARAERC B Sk I — 2t i 2748 . Uil 48/E N EP
1 I, SR E AMEB PCIE S 2R FI T W45 0 B TYPEO 15 1) 4% Fi -T-1% EP i 1 /) PCIE header .

P B8 U ) bk 23 8] s 92350 20 Hbohik 2 () FH i Jk c 205 SR 15 in] PCTE 28 1) 48 1 T Ui i 45 T
BREE. W TR0 Bus 5, H PCIE &6l 284k & K% TYPEO S8 AYiL 72 TYPEL ZRAUMHY
Bc B Vi) . 485 /E A BP AR, RESMT PCIE MM AT W& 53E 0 { TYPEO j [l 4%
FH T30 I8 Py P 3 %) T3 I 28 1) 85 v PR R 2% DO e 11 (1) PCT header s firA >k H 48 PCIE
KVZR 1) TYPEL g i DU A< 3 253 3k A 30 EL 3% >R v 185 F 9 H BB 2R RC (1) PCIE 3 [

PL_E A ik 2 fa] g b ik G B ks (R JE bk . BUS 5. A5, ThAE S DA A7 0
TR HEE TS, Vi PLF N AL,

PCIE %) 48 P4 0 27 47 85 25 18] %30 7 Mook 2% (8] F T35 7] PCIE #% ) 28 1 P S 27 A7 8 o X
B 25 A7 2% FH T4 1] PCLE #2635 (AT AAIRRI:, 5 PCIE Ao B Sk 2% 8] & TN bk 22 A . 123

hkZs [A] 4y MEM 285, 64 frdbhk2sia], K/NA 4KB, FEHbhESET 64 fi7 BARO HME, iZ{EAEVILE
LIt B PCT F A 7

MEM k28] %3 4 bl 2= (6 f 2 1 PCIE #5628 N UF R I FTA MEM Hihk==a]. X
T 32 frHhhEZ=[E], B PCIE Bt & 3k memory base Al memory limit #R5E; XFT 64 {7k =s
[8], 1 PCIE B & ki) prefetchable memory base (414 upper 32bits) #ll prefetchable
memory limit (414 upper 32bits) MRiE. iZBiuhtas MJE]PCUEEEE?;&H@commandE?Z?%§
bitl fRAf R, ¥shilEe{Ey EP RS, K E 4N PCIE S8 B MEM U [l K
O P PR 518 140 TE 32 ) 4% 427 o RS ) B U o
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Cidali U]

10 M7 8] : 1505y Huhk 73 (8] L5 1 PCIE 4% 8% T B P 10 Mokl =3 W] . (1 PCIE
Mt B 2LH) io base (& upper 16bits) Flio limit (ZHE upper 16bits) RE. ZEHL
HEZS fa) ) PCTE e B Sk command 274748 bit0 A7 A REIR . 4% 35 A EP A AR, oK
H 4N PCIE 2RI FT A 10 U Ik ae it o8 PR 308 1) TEL 3 P 6% 4327 [l s P ) B0

SofF- MEM M2 18] A1 10 suhib2s ()R d, WRAE X1 TAERERR, 54N X1 i O R ifks
R, Wi E command 2P bit0 Al bitl Jy 0 BIA]2EFH H MEM 1 10 Huhl-==[a] .
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25 SPI #F#llzg (D22:F0)

25.1SPI BLE&F 78 (D22:F0)
F 25-1 SPI #&Hil28 1 PCT B E 3k

00h-01h VID Vendor ID 0014h RO
02h-03h DID Device ID 7A1Bh RO
04h-05h PCICMD PCI Command 0000h R/W, RO
08h RID Revision ID 00h RO

0%h 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 CBAR Control Base Address Register 0000000000000004h R/W,RO
18h-1Fh MBAR Memory 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 AR R (A R R OR B

NS5 PCT He B SR AT AN R ) 3 4725 S A

PCICMD-PCI iy & &2 (SPI-D22:F0)

HuhbfmE%: 04-05h J&ME: R/W, RO
ERIME: 0000h K/N: 16 fr
15:2 | Reserved RO 15

A FHSRAZE HI R A REXT SPIT % B 7 2 BV 1)

0: ZE1ET5 ;s

L: fHEEXT SPT 4% B AZ 2BV o R ZA R E N 1 285, 22
St B PONL_BAR 27758

0 Reserved RO {R

SPT il 8% 0I5 k=2 6] 42615 A7 a8 22 [ AN A A7 22 T, AL A AF 23 8] SRR QSPT (P
A0 .

1 Memory Space Enable | R/W

CBAR-#=#l| 2 bt & 748
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AT HORIC B SPT 2] 25 A% 1l o A7 4 I Skt

MR : 10-13h J&ME: R/W, RO
BRAE: 00000004h K/N: 32 £
31:12 | Base Address RW BRI 2 28I B N AL 2e SPT 455 27 FE 2% 1 JE Hihl (R At -
11:4 | Memory Size RO SPI % il 27 7 28 1 Mkt 25 17] K/ Ay 4KB.
3 Prefetchable Memory RO | B N0, FARAATTRE .
2:1 Memory Type RO WHE N 10b, FIr~ 64 {7 BAR.
0 Memory/ I/0 Space RO HHEANO0, Fs Memory 7 [A] BAR.
Mo wA%: 14-17h J&ME: R/W
ERIMAE: 00000000h KN 32 1

31:0 | Base Address | RW R ANZ BT A28 S NS BC2h SPT 51l 27 A7 a4 R Hb ik (1) 57 32 £ Hbdik o

MBAR- N 1245 (B it F 17 5%
A AE S R E SPT X 9 4727 1 3 H b

Wb RA: 18-1Bh J&M:: R/W, RO
ERMAE: 00000004h KN 32 ff
31:24 | Base Address RW AR A 2T A 28I 5 N4 R4 SPT N F223 (R i 3k Hiukik () bit [31:24].
23:4 | Memory Size RO SPT WAF25IA1 K /Ny 16MB.
3 Prefetchable Memory RO BWENO, FTRATTHEL
2:1 Memory Type RO W E N 10b, FIs 64 i BAR,
0 Memory/ 1/0 Space RO HENO0, Fx Memory %¥[H] BAR,
HihkfwF%: 1C-1Fh J&ME: R/W
BRI : 00000000h Ko 3241

31:0 | Base Address | RW | TR MIZ A AT 835 N0 Bigh SPI A A7 25 (A1 A itk vy 32 Az bk

25.2SPI 5% & 1785
* 25-2 SPI #=HIETAEFIFR

0 SPCR oty
1 SPSR IR T3
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2 TXFIFO/RXFIFO s A A
3 SPER AN AR A
4 SFC_PARAM SHAE A 45
5 SFC_SOFTCS Jr IR A A
6 SFC_TIMING IS PP 2 ) 27 A7
7 CTRL 8 A% ) A7 o
8 CMD HE A& A A7 a4
9 BUFO HE A A7 4% 0
10 BUF1 H R SCEE A A s 1
11 TIMERO H R S 27 A7 4% 0
12 TIMER1 B S 27 A7 48 1
13 TIMER2 H € I 7 a7 A7 4 2

| F 745 (SPCR)

TRtk 0x0

7 spie RIW 0 T R RR (S 5 = A L

6 spe RIW 0 ARG TAEEREAS 5 mA AL

5 - 0 TR

4 mstr - 1 master B LA, BEA—BARFF 1

3 cpol RIW 0 A B AR PR AL

2 cpha RIW 0 IHEPFRALAL 1 MIARALAR S, 9 0 AR

1:0 spr R/W 0 sclk_o 73 His e, 5% sper ) spre — & it
REFHFH(SPSR)

g k. 0x1

7 spif RIW 0 TR EAL L R TR, 51 EE

6 weol RIW 0 BA AR AR SO 1 ROREEuH,E 1 WEE
5:4 - 0 PR

3 wifull R 0 R ARWTE 1 RRODE

2 wfempty R 1 Ba a1 /57

1 rffull R 0 BRI E 1 RN CEH

0 rfempty R 1 AR TIRE 1 RRT

B3 F AR (TXFIFO/RXFIFO)
s Hbdk: 0x2
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20 TXFIFO w HdfE v H
: RXFIFO R A BRI 1
SR 2% (SPER)
TR Hdl: 0x3
tEM5E 2 DA F G R b
00:1
7:6 icnt R/IW 0 01:2
10: 3
11: 4
5:3 - - - R
spi £z AR A )
2 mode R/W 0 0: bt RIEHHLIE I
1 SRFES RENHLES T2 1
1:0 spre RIW 0 5 spr — g o I b2
* 25-3 SPI 4M 4 2%
Y 2 4 16 [32 |8 64 | 128 | 256 | 512 | 1024 2048 4096

SE I H| T8 (SFC_PARAM)
fmAzHhhl: 0x4

T Jekan R |2 DR e st

3 dual_io RW |0 WO HER, e T PRdsz

2 fast_read RIW |0 PR AR

1 burst_en RW |0 SPI flash 3 #F i S bl 3R =

0 memory_en RW |1 SPI flash BSAf g, JEAKA csn[O]RT B3 A4 -

Fr k%41 & 77 4% (SFC_SOFTCS)
ik utl: 0x5

7:4 csn RIW |0 csn 5| gy H A
3:0 csen RIW 0 A LI RAE R esn Zi 74 A

it ] 725 (SFC_TIMING)
Mg Hdt: 0x6
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7:4 - - - 3
3 quad_io R/W 0 4 2ot fFRE, 1 AR
SPT flash 3 RREME T
2 tFAST R/W 0 0: LyRAE, RS SPT

1: FWCREE, [FE—A SPI JHHA

SPI Flash [f) {5 5 5 JE JC AT (8], LASS 45 i e
BT

00: 1T

01: 2T

10: 4T

11: 8T

1:0 tCSH R/W 3

H & | #F 74 (CTRL)
fWFg k. 0x8

7:4 nbyte RW 0 — AL T AL
3:2 reserve RW 0 R
1 nbmode RW 0 2 TR
0 start RW 0 a2 e, ljE BahE=E
H & X & & F# (CMD)
fmAzHhhl: 0x9
7:0 cmd RW 0 W K%Y spi flash fIfr4

B X HHEFFEE 0 (BUFD)
Az Hdt: Oxa

W SPI KiEB A, ZHFRRERENE AT
7:0 bufo RW 0 FIREHE; 7 SP1 RIBEM AN, XA A AR —
AN [ R R B

HE X B\ HF 7% 1 (BUFD)
fife k. Oxb

] SPI KA S i & A, A7l EKIENSE AT
7:0 bufl RW 0 TR [ SPI RIEiEdr A0, XA A
AN B SR A o

H % XA fFa 0 (TIMERO)
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e Hidk: Oxc

7:0 time0 RW 0 H & A4 it 7 i [RMEL A 8 r

H & X it P& A4 1 (TIMERL)
fife k. Oxd

7:0 timel RW 0 B R S BT i I a4 A v 1) 8 Az

B & i P 7a% 2 (TIMER2)
fmAzHhhl: Oxe

7:0 time2 RW 0 H & S4Bt s i TRMEL A 757 8 Ar

25.3SPI B4 miEferE
SPI X2 5 ¥k

BLHAER4

1. fFik SPIH&MI#8 TAE, X a7 48 sper 1) spe 75 0

2. HFEARASLALLS spsr, REFAFEAEE A\ 1100_0000b

3. WEAIMNBEALAS sper, EHE I IE 24 sper[7:6] 1741 R %L sper[1:0], E&kSH %17
A1

4. W E SPIFE, fU4E sper ) cpol. cpha 1 sper ) mode fi7.. mode Ay 1 I 2451t SPI 52
W, R0 B AHAERS.

5. BLEFWfiaEE, sper 1 spie fir

6. A3 SPI#ilds, XA A4S sper ¥ spe A5 1

B R IRMERTRAE

1 EEdR AR A7 a8 5 A SR

2. A se s NEE A A AR AR B Bl . i T AGR AR RTINS 1EAT, RIS SPI A B &%
A RIEAT B R ATHEAT 152 R A

A 7 b 7
1 B S
2. RIREFALRE spsr BME, 5 spsr[21h 1 WIF/REHE K& 5, & spsr[01h 1 NFKRE

SRR
- 199 -
TSR AR D BIRAS]
Loongson Technology Corporation Limited



Feimiil

LOONGSON TECHNOLOGY ﬁ)# )EH )il %5 ﬂﬂ.

3. E S HEAL A AR
4, RIRESZTAEAE spsr 1) spif G255 1, 5 FRIEH 28 1) 4 7 B i

BE{E SPI Flash &

HaaH

1. ¥ SFC_PARAM [ memory_en fi75 1. 4 SPI #idk y J5 Sh £ I A 5467 1.

2. WEIESH( B, IR PRI X 1/O. tCSH %§). XEESHEAEII A
RARSFIE .

B

USRS IR SPT Flash SCRFSE fmy AOAR Bl SR (A8 s Thae, BT B2 Hon] LUK
tR Flash D7 A& EE . SEBSUATE Z5CH] SPT Flash BLA#AE (memory_en) o HAAZHH
e U

JEA7 1 SPI Flash A1 SPI 3324152

X} SPI Flash #4713k BAST ) U7 ]

¥ SPI Flash B Re GG, BAFEi AT BREAEH] csn[0], JRiRE SPT F 484515 i) SPT
B X R LEATIERVER, ANBEM SPT Flash FFHLIE.

BT BASh, SPI Flash i&sEil TR Z A4 (W#ERR. BN, BAKS WAHK Flash 13
=P

SP1 £k MU £ Fl 1578

bR ARG R) AR I, SPT 2] 8834 3235 AW EL (dual mode) FIPYZL (quad mode) Pyff
TAERESM SPI flash Ja33l. @il E dual io Z7f7as il LAME SPT &l 8% ik N XU, &
H quad_io AFAFA% AT LAME SPT 2l Rk NDULAR . W] LAAE BIOS ARG AT LAk 5% 4 i
XK AN A A (T BRSSP B 5 B 2 i 4 BT 42 S P e I 1 AR s AT B, DAk
A PEEITALEE -

T EE R, A SPT FLASH BRI\ A RE DU A, B E DU N R i B
I ARG 24 (1 dummy clocks) o 24 738N SPT #2450 % F FLASH f@ F 1,  AR4% 4]
IO E LB 28 (0x8-0xe) o e ELAAE I 7710y
1. WEEE AL (D) (0x9), i%AF/E48 N SPI FLASH K& HIfr 4
2. NS SPT FLASH ZESRA KR 1w 4 5 Bl — B (8] 4 58 i, IS4 14 Bk 7 2
B [ 5 SUR 25 /7-4% TIMERO-TIMER2 (Oxc—Oxe) H1, 75 X e 25 77 23R R ER U H 0;
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3. tnfRim SPT FLASH 5RCEGE R, WFREMEE RS N HE IR FF 78
BUFO-BUF1 (0xa-0xb) ; Wi%[a] SPT FLASH B2fC B A5 S, X PN &7 47 S A7 fifh 52 (A1 K
(1 s

4. WE HE AR ZF 74 CIRLLT: 1]39 CTRLL1] (nbmode) ARFHGHEAT 2 75 AL 4
3, BhIRAES AT HomE CTRL7:4] (nbyte) 45 5 s

5. ME e =l ar 745 CTRL [0] FF 4R b A& 46 o

— kU, BT L B AT AP 2RO T FLASH (EE S AR X, B LA DA e AN 75 B

B

- 201 -
SRR ARG EIRAS

Loongson Technology Corporation Limited



Feimiil

LOONGSON TECHNOLOGY

Cidali U]

26 LPC #£#llzg (D23:F0)

LPC F2il] &5 B AT LR 5k«

FFALPCL. 1HITE

SCHFLPC ) I 1 £ 23

S FiMemory Read/writeljjin] &7y
Y HiFirmvare Memory Read/Writedji]8! (Bag5)
FHFI/0 read/writedy ]2y
FHETPM 1/0 read/writei)j i JsHA!

S EEMemory iy 7] 2 7Y b bk
SCHESerial TRQIIYE, SCRFITANHIKIE

26.1LPC Bt EF 7785 (D23:F0)

K 26-1 LPC #2511 PCT fic & 3k

00h-01h VID Vendor 1D 0014h RO
02h-03h DID Device ID 7A0Ch RO
04h-05h PCICMD PCI Command 0001h R/W, RO
08h RID Revision ID 01lh RO
0%h 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
OEh HEADTYP | Header Type 00h RO
10h-17h FIXCREG Fixed ControlRegister 0000000010002004h | RO
18h-1Fh FIXMREG Fixed MemoryRegister 0000000012000004h | RO
20h-27h FIXIOREG Fixed I/ORegister 000000FDFC000001h | 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 0lh RO

e R AR R (A R R OR B

TS5 PCT B B S A AT AN R ) 3 A7 4% S Ald

PCICMD-PCI 54 f7%% (LPC-D23:F0)
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Wik RA%: 04-05h JEPE: R/W, RO
ERIME: 0000h K/N: 16 fir

15:2 | Reserved RO R

PG FH SRR I 5 A REST LPC 2l 5 47 3% A1 MEM 2 18] () 15 1)
R/W | 0: ZEiE3510);

Memory Space

Enable L FERERS LPC 21 27 47 2% A1 MEM 25 (3] Fi 7 17 «
LA RA I T A RE RS LPC 1/0 X IEGYTI. LPC 1/0 %% Al bt
=3 23 A =)
0 1/0 Space Enable | R/W LA L0 SERIIRAL 0 TP

0: Z& b3,
1: fEREXT LPC 1/0 2[RI ) o

FIXCREG-Fixed &) 2775
AL AE N LPC e B Sk 1) BAR {1 .

HuhkfmE%: 10-17h J&1: RO
ERIME: 0000000010002004h K/N: 64 fif
63:0 Reserved RO 1%e5

FIXMREG-Fixed MEM &/75%
%A AE R AE A LPC e & L 1 BAR {1 .

HohbfA%: 18-1Fh J&M: RO
FRE: 0000000012000004h KN: 64 ff
63:0 | Reserved RO iy

FIXIOREG-Fixed 1/0 &fF52
G AFRRAMEAN LPC B Sk 1 BAR {4 .

HihkfwFs: 20-27h J&M: RO
BRINMEH: 000000FDFC000001h K/N: 64 fir
63:0 Reserved RO =

FIXCREG. FIXMREG. FIXIOREG [k PCI FC & Sk BAR ZFfE2sflE, (HiXJLAN2F-1F
FRAMEN LPC BLE Sk BAR 27 A7 a5 FH o Bk mT DL & 2 PCT Be B 52 s AU 7 vk Geat 1%
f#F bug, 13 EZAAZEN
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26.2LPC it z3|g]
LPC #5 | #8 G FE = A hk 2510 . #H ZFAF 88 2510 MEM 25[0) . 1/0 2500,

LPC #5827 A7 28 23 |A) F SR L B LPC #5398 . LPC #5527 A7 28 23 (A A T-95 F 160 [ o8 15 45 Hb
HEZE Py, ARG HLHE A 0x1000, 2000, K/NAy 4KB.
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