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F 4-31 Config ZFFFRH . oo 48
F 4732 CoNTig ZFAEREI oottt 48
F 4733 Config ZFAFBH oo 49
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F 4734 ConTig ZFAERRI oot 49
F 4735 WatchLo BFAF BRI oot 50
F 4736 WatchHi ZFAFE BRI oottt 50
S W el 1] -5 VOO 51
F 4738 TFEUFBENLIE oot 51
F 4739 TFEIER O/ 1 T oot 51
2o 440 Cache Tag BF T B dH ettt ettt 52
S S B 6V = OO TTTT 53
F 442 DOR BFAF B oot 55
S I L T ot U 56
F 444 IBSIEIMIR ..ot 57
F 445 IBON BHFHIR .ooooeeeeee e 58
F 446 DBS IIHIR ...ooeeeeeeee e 59
F 44T DBON BHFHIR ..o 60
F 448 PHRBIIMEIEDLZR oo 61
T 449 FUIIPBEREZE .ottt 62
e 4750 DSEZ FIIT ettt 63
2% 4751 DMSEE BT T Ittt ettt ettt ettt ettt ee s 63
P 452 Drseg VT B cveeeoeeceeeeeeeeee et 63
2 4-53 PHRBIIN PN TTHIIE oo, 64
B T S O VLV =T OO 64
S Lo LV e e ST 66
R 4-56 IDCODE ZFAFZE UL oot 66
R 4-57 IMPCODE ZFAFRE VI oottt 67
e 4758 PSZATIRIET Xt 68
22 459 ECRIBINIR ...ocvoeceeeeeeeee et 69
2 4-60 Sample ZFAFRE VLI vt 70
F 18-18-1 TUEBFEAHIBEFHEIR .o 166
F18-18-2  FEHITFAERSTEIR ooovoeeeeeeee e 166
FE 18-18-3  ETFEIBR U E oo 166
F 18-18-4 T KIF T BB L E oo, 166
FE 18-18-5 KA T HIER B E oo 167
F 18-18-6 I BFAFE BB E oo 167
Fe 24-1 1B HETFIT ...t 187
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1 #d

ot 1B S e T GS232 AR B I r E R %, BA MM, AT N T Tk
Bl FKEMIE, FEFHE. EI7 e 2e 4N H 45k, 1B KA SMICO. 13 fik T2 52,
KH Wire Bond BGA256 $f3 .,

1B 8 v B DA T R -
o FER—A GS232 MUK AL A%, R A AIEHE L1 Cache % 8KB
o ERR—BK% LCD M4, R R AT SCRFR] 1920+1080@60Hz/16bi t
o AERK 2 10M/100M/1000M [ 3& % GMAC
o AERL 1 16/32 £ 133MHz DDR2 5 il 4%
o AER1NUSB 2.0 #:10, FHe%s EHCI A1 OHCI
o HER% 14> 8 £i NAND FLASH #5448, £ k2 HF 32GB
o EREUTIIEEEIAE, SRR RIE I W E
o AR 2 A SPI #EHlER, XRERGUHDN
o AERR ACOT i 7%
o ERIANATIEEE . 1 APULER IR 10 ML D
o AERL 3K 12C $EHilAE, HEZE SMBUS
o FERL 2 CAN LR 4% i 2
o £ERK 61 4N GPIO 3 [
o ER 1ANRIC N
o AEAL 4 A PWM I E%
o EREUET ML

—

N R MIEE

1B S H N ERTIZ£5# B AXT XBAR 28 TR HI%E, Hrb 6S232. DC. AXT MUX fEANFE
R 3X3 & WP LR RS DC. AXI MUX A1 DDR2 1 N M 4383 3X3 58 T kg
FRG. 78 AXT MUX PIEBSEER T 24 AHB A1 APB B FITHE AXT 42 XJFoenysss, H
DMA_ MUX. GMACO. GMAC1. USB # AXI MUX &E#4FERNE R &V A XIFIE; AXT MUX CEEHS
confreg. SPI0. SPI1) . AXI2APB. GMACO. GMAC1. USB Z5AE A MK EH AXT MUX )
FRAViiA . 7E AXI2APB NHFSEIL 1 R G0N0 A8 APB 2 I A& Vs ], 1X 2845 £ A 4F Watch
Dog. RTC. PWM. I2C. CAN, NAND. UART %%,
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GMACO e AXIMUX CONF_

-~

[AXIMUX |«—» <>

OVING (<]
VNG
VNG P

& 1-1 1B R 4EHE

1.2 R EE)RE
1B 5 1 S DL R TR
1.2.1G6S232 CPU

Jiths 232 A% — S MIPS32 e s HSCHF EJTAG IR XUR S AL B, iRl R e
T ArArasE AT AL AL RST. BETIINAGHE4 CACHE. dARPHZEM#dE CACHE. & & If itk
SERORRAR UK ER IR
MRS TLRFK S FLF R ELFIAT

e 8KB 454 Cache+8KB ¥i#i Cache, 4 H4IAHIE, T4 CACHE S HFEK I

e 615 BRQ. 16 I QUEUE

o BIAEALTN. HihbiR B4R

e 327 JTLB, 43 ITLB . 8 Ij DTLB

o WIANE L ALU

o  WHrAEFHZER Cache YAIFIA, 4 15 load PAF). 2 i store FAFI. 3 Wi miss BAFI, &
2 ERRREATRLA
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Z R 5 % store 84 Cache ANy A 4 2% 1oad $84 Cache ANdyH.

T HF cached store 18415 & FF-H1 uncache 5 IE A

SCHF cache lock FEARRITIE 454

SRR B AR A

XHFR R, FTRCE SRR A T N, % 8 NI b R N b T A R
Y HFE EJTAG Ik

. 2. 2DDR2

32 7 DDR2 #%Hi|#%

JE5F DDR2 DDR 47k ks (JESD79-2B)

— I 18 ik S 2k (EP: 15 AT Z bk S 26 F0 3 67 1312 48 Bank 48
O b4 35 50E K E

WAL A9t HEP 3 s i Ad s v

FLE A a5 0, DB MINAA R & INREA S HL

WSS TEIRAME LR (DCC) , T HE 1 vl 5 s Ak

FE 33-133MHZ T/ESi%

. 2. 3LCD Controller

J5f % K/ ATk 1920%1080
(EEES I 7y

¥z I
R Z Bl 172MHz
SRR IR

[ HF B ]

XHF 16 f32/24 1 LCD

.2.4USB2.0

1 ANMBRAZ ) USB2. 0 119 HOST ports 2 PHY

Fe2% USBL. 1 A1 USB2. 0

PN EHCT 4 | A1 s B sk A i ] 8 480Mbpss

P OHCT 42 il AT S 3 A AV A& 4 12Mbps 1 1. 5Mbps

.2.5AC97
SCRE 16, 18 F1 20 A RAEFSE, CHFATARH R
I =i 48KHz
2 B ST AR P R Y
BERE AWK PN

3 EEPHEAERAA

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY

s 1B AL E R P M

. 2. 6GMAC

PIEE 10/100/1000Mbps [H 38 B PAK % i1l 45
W43 %5 TEEE 802. 3

Sop AR PHY SZEE RGMIT AT MIT 42 1
T/ 4 T N

XTI, SCHRPREE RIS % (CSMA/CD) #h
CFE CRC BGA5 1) F 3028 5 156

. 2. 7SPI

CHF 2 #% SPT #5201

S RGO

W A T2 0 5
AR T SPL T

. 2. 8UART

LR LA ATRRER T, 1 ANPYLZRER AT 10 AN ZReR 1
TE 27745 5T RE L3 %5 NS16550A

R P HR R Rk

CIEVENEAE2 N

16 o7 1] Gt e e -

SCRFBRSGER I G

AR 2 b R 5

.2.91%C

FHe25 SMBUS (100Kbps)

5 PHILIPS 12C hrifEAHFEZS
JEAT R [ 25 B AT L
RSl &3k

RES CRFZ F WA MR
KR PRI Bl AT ] G AR

AT CAF= A TR GR /5 1k B2 S A
BRGS0 S 2R RS AT HR I
SRR AT R A
CFE T AL FHER 10 f7 544k
SCRFIS B AR FI SRS

.2.10 PWM

/AL 4 BE T ECE PWM Fr e,
B e FE 32 AL

EEPHEAERAA
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—

—

—

SE I 23 2l
TR

ob
He
ob
He

.2.11 CAN

SCER 2 ANPhAT CAN B HE
R CAN F2 13532 #F CAN2. 0A/B #hiX
SCFF CAN Bl &

.2.12 RTC

TR S 0. 1 Fb
A[PEAE 3 N FR IR
HEE R I RALINRE

.2.13 GPIO

61 fi7 GPI0
SCRRALHRAE

.2.14  NAND
SRR K B NAND FLASH A 32GB
34Nk CS
5 R 8bit
XFESLC
SRR/ 2048Byte

.2.15 INT controller

SCHRFRR AT B E b
SCRFECT S il
SCRF A B A fiE
SCFFIENE L fe g

.2.16 Watchdog

16 RS EE KAIUa A o A7 4
D FERE B 15 T fig

217 IhiE

M T AEIRES 0. 3-0. 5W

EEPHEAERAA
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1.2.18 HE
o Iy 428 ITAG
1.3 lREFR
gy 1B O A DAL A g, R ERRE R -
fic & BRI Tk
TAEEEE 0°C~70°C -40°C ~85°C
Rk — J
15 5 ' — B RS — J

=
U B AR v

GB 12750-2006
GB 4937-1995
GJB 548B-2005

Tt 1B S S IEE TR B AR A S A ARHE AR DR BB R, KA B S b, il

T AR VRGN, JRRAREVEAIE, HEAT

LY e A R Y e van R v s NS

PRABRLE TP B A el . A DA ESD 25— BB R G . Seit e o
HIW R, HpPra sl B v W8 F gl .

LTPD (c=0) miff

- .
il W H Tk At RO
B5 |a) mEPUEZ GB/T 4937 %5 Il k5 1.1 10 A&
b) AhEHE K GB/T 4589.1 4.3.1.1
c) wRINEARASEHA T GB/T 4937 % lll k5 5C 130°C/85%RH, 24h 10
8% 85°C/85%RH, 24h
d) A A2. A3 4
C2 | i uURE (ESD) | ESDA/JEDEC JS-001-2012 | 2000V 18 (0D
a) IR AL GB/T 4937 %5 Il 5 1.1 500 KA
5 2 b) AR H A GB/T 4589.1 4.3.1.1 10
o) sRIEARA W GB/T 4937 %5 Il K 130°C/85%RH,24h
5C (8 5B) 5§, 85°C/85%RH, 24h
Cé6 | % GBIT 4937 % 11 % 8 24h 50
. a) MIEFRAIE GB/T 4937 25 Ill & 5B 85°C/85%RH,500h 15
b) AL A2. A3 44
cs W A (R P A T,=85°C, 1000h 5

* kg 130°ChREIRE, Rk dR e 85°ChriEiAL: .

G5 1B A5 AR EHCE SRR, HRMRI AWM I, Jei 1B TGS
P T ARAE RS A, BarE . TR TR, LRSS R A 2 PR B R, S
FrEAT T AT SERE R, DA AR . SR T SN 100% 00k I, BT
SEH 97 2 TR R
St 1B i iR B A T
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ik I H TPFERZAE BEED) TR
1. HiE FRARTEMWT, TTihis, EERIEEA, R 5T 100%
2. FaoE Mgt RS 125°C, 24h 100%
3. R PR e AR ARAE IR E R, 10953 100%
4. YmfrHs 100%
5. &5 HIER =, e R s 100%
6. SN E FRARTEWT, Touhis, EERICAE, SR 5L 100%
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1B X H BGA256 2 , RSN TFEFTR:
A1 CORNER © A1 CORNER
N | —I—‘:, 000000 o|r;. ] poaaao o¥| a STYMBOL | MIN NOM | MAX
] | u——e’)CUOOLJI.J(JC(}O‘JCIUOC B n — — ]54
o T——GCOL‘JOOUOCDQOOOUC C - T ,' "
o ‘ coooDoOoOooooDoo | A .35 0.40 | 0.45
£ cooooooClcocoocoooo |E AD 0.99 1.04 1.09
£ | 0000000 OOOC0ODOOOQC |F A3 0.70 BsC
4 [sNeNeNsRoNeNaRa] (s NN NN NNl & -
000000000 DO0OO0O0 b 0.45 0.50 | 0.55
:'—————*F———— D D1 506606060606060606]+ |D 16.90] 17.00] 17.10
K | CoOQOO0O0OOO0000D0DO0 [k E 168,90 17.00 7.0
L COoOoOoOOOQICoo00O000 ! D1 _ 15.00 —
" ‘ 00000 O0QOICCOOQOO0 |u ——
M 0000000 OCC0ODODOOO0 |N E1 - 15.00] -
p | CQ0OO0000CC0O00O0O0|F e 1.00 85C
] ("("x)’)OOOGlCCC)OOO(‘(" [ aaa IJOH Bsr
| | 900000000 o,ﬁo? 9| —
| | iy |
1 )
ASI] [A2 . A
SEATING FLAKE ' i i
S BI5 I PAD BIHEAR 5% MG 5 BB Wl R RPN
*£ 2- 108516 PAD HIHEAG 513
Location Name Delay (um)
K15 AC97 BIT CLK 7630
Jj16 AC97 DATA 1 8471
J15 AC97 DATA O 8426
K14 AC97 RESET 7351
K13 AC97 SYNC 6592
T12 CANO RX 9501
R12 CANO TX 8338
P12 CAN1 RX 7521
P13 CAN1_TX 8717
BO1 DDR2_A00 12623
AO01 DDR2_AO1 13928
D02 DDR2_A02 9792
C02 DDR2_A03 11318
B02 DDR2_A04 11496
A02 DDR2_A05 12195
D03 DDR2_ A06 9037
9 EHhREARAERELF
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03 DDR2_A07 9723
B0O3 DDR2_A08 10375
A03 DDR2_A09 11434
D04 DDR2_A10 8109
€04 DDR2_A11 8373
BO4 DDR2_A12 9582
A04 DDR2_A13 9438
D05 DDR2_A14 6126
07 DDR2_BAO 6741
BO7 DDR2_BA1 7790
A07 DDR2_BA2 8917
o8 DDR2_CASN 6745
05 DDR2_CKEO 8537
A05 DDR2_CKNO 9282
BO5 DDR2_CKPO 9209
HO1 DDR2_DQO0 10204
E01 DDR2_DQO1 12521
J02 DDR2_DQ02 8263
G02 DDR2_DQO3 9832
FO1 DDR2_DQ04 11482
Jo1 DDR2_DQ05 9568
o1 DDR2_DQ06 13879
HO2 DDR2_DQO7 10212
G03 DDR2_DQO8 8558
E02 DDR2_DQ09 10758
HO4 DDR2_DQ10 6724
E03 DDR2_DQ11 10387
E04 DDR2_DQ12 10798
HO3 DDR2_DQ13 6836
FO4 DDR2_DQ14 6311
G04 DDR2_DQ15 3884
B10 DDR2_DQ16 8866
A12 DDR2_DQ17 12093
A09 DDR2_DQ18 9068
B11 DDR2 DQ19 10432
B12 DDR2_DQ20 10116
B09 DDR2_DQ21 7961
B13 DDR2_DQ22 10991
A10 DDR2_DQ23 9302
D10 DDR2_DQ24 6637
C12 DDR2_DQ25 9230
€09 DDR2_DQ26 6748

10 EERHEAERAT
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D13 DDR2_DQ27 9679
C13 DDR2_DQ28 9341
D09 DDR2_DQ29 7575
D12 DDR2_DQ30 7419
C10 DDR2_DQ31 6687
DO1 DDR2_DQMO 12838
FO3 DDR2_DQM1 8257
A13 DDR2_DQV2 11310
Cl1 DDR2_DQM3 6869
GO1 DDR2_DQS0 10939
F02 DDR2_DQS1 8533
All DDR2_DQS2 10187
D11 DDR2_DQS3 7020
D06 DDR2_GATEIO 6628
DO7 DDR2_GATEI1 3705
€06 DDR2_GATEOO 6888
B06 DDR2_GATEO1 8649
A06 DDR2_0DTO 8994
DO8 DDR2_RASN 5651
A08 DDR2_SCSNO 8745
BOS DDR2_WEN 7745
L16 EJTAG_TCK 8933
L15 EJTAG_TDI 7868
K16 EJTAG_TDO 8685
L14 EJTAG_TMS 7823
L13 EJTAG_TRST 7524
N11 GMACO_MDCK 6878
N12 GMACO_MDIO 8206
RO8 GMACO_RX CLK T 6849
NO9 GMACO_RX_CTL I 7076
P09 GMACO_RX0 6973
N10 GMACO_RX1 7360
P10 GMACO_RX2 9231
P11 GMACO_RX3 6844
T08 GMACO_TX CLK I 8736
R11 GMACO_TX_CLK 0 9410
T11 GMACO_TX_CTL 0 7991
R10 GMACO_TX0 8973
T10 GMACO_TX1 9242
RO9 GMACO_TX2 9905
T09 GMACO_TX3 10857
MO4 GMACI RX CLK I 7499

1 ERPHERATRAA
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D16 GMACI TX CLK I 10743
C16 GMAC1_TX_CLK 0 11938
Cl15 GMAC1_TX_CTL 0 10929
G13 12C_SCL 9062
G14 12C_SDA 7886
T06 LCD_CLK 9050
NO5 LCD_DAT BO 7837
NO4 LCD_DAT Bl 9278
P03 LCD_DAT B2 9723
P04 LCD_DAT B3 9653
P05 LCD_DAT B4 7609
P01 LCD_DAT_GO 11258
P02 LCD_DAT_G1 10460
RO1 LCD_DAT G2 13011
101 LCD_DAT G3 12938
RO2 LCD_DAT G4 11774
102 LCD_DAT G5 11960
RO3 LCD_DAT RO 10699
703 LCD_DAT R1 13006
RO4 LCD_DAT R2 9332
104 LCD_DAT R3 9489
RO5 LCD_DAT R4 8482
P06 LCD_EN 7889
705 LCD_HSYNC 9617
RO6 LCD_VSYNC 8085
N13 NAND ALE 9117
M15 NAND _CE 9198
N14 NAND CLE 8809
T16 NAND_DO 11717
R16 NAND D1 11235
R15 NAND_D2 10371
P14 NAND D3 9032
P15 NAND_D4 9769
P16 NAND D5 10210
N16 NAND_D6 9839
N15 NAND_D7 8909
M13 NAND_RD 7573
T15 NAND_RDY 10896
M14 NAND_WR 7961
B16 PLL_CPU_AVDD33 17840
B15 PLL_CPU_AVSS33 18831
A16 PLL_CPU_DVDD12 12759

12 B P HERERAT
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Al5 PLL_CPU_DVSS12 12807
RI13 PWMO 9034
T13 PWM1 9503
T14 PWM2 10205
R14 PWM3 9905
Al4 RTC CLK I 11584
B14 RTC_CLK 0 10493
E14 RTC_VDD33 33449
F13 RTC_VDD33
Cl4 RTC_VR_CEXT 12177
D14 RTC_VR_VOUT 11997
E13 RTC_VSS33 23636
Fl14 RTC_VSS33
H16 SPI0 CLK 9620
H14 SPI0_CSO 7708
J14 SPI0_CS1 6530
J13 SPI0_(S2 6324
H13 SPI0_(S3 7239
G16 SPI0_MISO 9904
H15 SPI0 MOST 8645
P08 SYS_RSTN

NO8 TEST_CFG_MODEN
M16 TEST_JTAG_SEL

NO1 UARTO_CTS 9660
L03 UARTO_DCD 6806
NO3 UARTO_DSR 8056
MO1 UARTO_DTR 9219
L04 UARTO_RI 6301
NO2 UARTO_RTS 8689
MO3 UARTO_RX 7353
M02 UARTO_TX 8201
D15 UART1_CTS 10124
E15 UART1_RTS 9692
G15 UART1_RX 7806
F15 UART1_TX 8614
K12 UART2_RX 10114
K11 UART2_TX 7963
J11 UART3_RX 8783
J12 UART3_TX 7119
H12 UART4_RX 7246
H11 UART4_TX 6701
G11 UART5_RX 9284
13 Ei R ERERAT
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G12 UART5_TX 6569
L07 USB_AVDD33
MO6 USB_AVDD33
L06 USB_AVSS33
MO7 USB_AVSS33
L05 USB_VDD1V2
MO5 USB_VSS
NO6 USBO_DM
NO7 USBO_DP
P07 USBO_REXT
RO7 USBO_XI
707 USBO_X0
G05 VDD1V2
HO6 VDD1V2
J03 VDD1V2
J05 VDD1V2
J07 VDD1V2
K02 VDD1V2
K04 VDD1V2
K06 VDD1V2
L01 VDD1V2
E07 VDD1V8
E09 VDD1V8
E11 VDD1V8
F06 VDD1V8
FO8 VDD1V8
F10 VDD1V8
F12 VDD1V8
07 VDD1V8
G09 VDD3V3
HO8 VDD3V3
H10 VDD3V3
J09 VDD3V3
K08 VDD3V3
K10 VDD3V3
109 VDD3V3
L11 VDD3V3
MO8 VDD3V3
M10 VDD3V3
M12 VDD3V3
E05 VREF_0V9
E12 VREF_0V9

14 ERREEATRLA
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E06 VSS
E08 VSS
E10 VSS
F05 VSS
FO7 VSS
F09 VSS
F11 VSS
606 VSS
GO8 VSS
G610 VSS
HO5 VSS
HO7 VSS
HO9 VSS
J04 VSS
J06 VSS
J08 VSS
J10 VSS
KO1 VSS
K03 VSS
K05 VSS
K07 VSS
K09 VSS
102 VSS
L08 VSS
L10 VSS
L12 VSS
M09 VSS
M11 VSS
E16 XTALI 10899
F16 XTALO 10414
15 B R RERERA D
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2.3 AGetHXSIHIENX (6)

® 2-1 REEATHISIMIEX

No. BRI 2 I I S A E1:p ZENAEC Y
. HNERTCUR SR g N, | core
XTALI | ANERAE VR i PR S i

HMERTCUR S RIS B Imlik ;| core

XTALO 0 AN TR S PR
3 | RTC _CKI I RTC B &b @ AR5 RTC
4 | RTC_CKO 0 RTC B i 4 [B] % RTC
5 | TEST CFG_MODEN | | AR R core
6 | SYS RSTN I R E NI core

2.4 LCD 5|HIE X (20)
* 2-2 LCD 3| e X

No. IEREEAS Jim | EFH Eifipa LR
1 | LCD_CLK 0 LCD i core
2 | LCD_VSYNC 0 LCD %1 [ 3 core
3 | LCD_HSYNC 0 LCD 17 A5 core
4 | LCD_EN 0 LCD AI LA RE(S 5 core
5 | LCD_DAT BO 0 LCD H taEi 155 0 core
6 | LCD_DAT BI 0 LCD Mt H {55 1 core
7 | LCD_DAT B2 0 LCD ¥t H 5 5 2 core
8 | LCD_DAT B3 0 LCD ¥t H 55 3 core
9 | LCD_DAT_B4 0 LCD M taE {55 4 core

10 | LCD_DAT_GO 0 LCD Rt 55 0 core
11 | LCD_DAT G1 0 LCD Gt s 5 1 core
12 | LCD_DAT G2 0 LCD G5 5 2 core
13 | LCD_DAT G3 0 LCD St 455 3 core
14 | LCD_DAT_G4 0 LCD Rt f5 5 4 core
15 | LCD_DAT G5 0 LCD Rt 4155 5 core
16 | LCD_DAT RO 0 LCD 4R 155 0 core
17 | L.CD_DAT R1 0 LCD £t 4= 5 1 core
18 | LCD_DAT R2 0 LCD 4L e84 {55 2 core
19 | LCD_DAT R3 0 LCD ZL e84 {55 3 core
20 | LCD_DAT R4 0 LCD 4L e ¥ {55 4 core

2.5 PLL S|HIZEX (4)
%= 2-3PLL3IMIENX

No. [EREEZS Jil | R ik H 5k
1 | PLL_DVDD12 I 1.2 fRECT HIE
2 | PLL_DVSS12 I 1.2 PR¥
17 EHPHERAERAF
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3 | PLL_AVDD33 I 3.3 (R LI
4 | PLL_AVSS33 I 3.3 AL

2.6 VRS|HIENX (6)

= 2-4VR SIHIENX

No. SE4M | i | B FR Eifipa HL 38
1 | VR_VDDD-0 | | HLJR VR_VDDD-0
2 | VR_VDDA-0 | I HLJR VR_VDDA-0
3 | VR_VDDA-1 | I HLJR VR_VDDA-1
4 | VR_VDDD-1 | | HLJR VR_VDDD-1
5 | VR_VOUT 0 HhEE 10nf LA
6 | VR_TOCAP | O AN 4.7uf L2

LY

2.7 DDR2 SIHIEN (71)
% 2-5 DDR 3| JisE X

E5 4 7| EF iR CEYEE
No. Il
1 | DDR2_DQOO B A ERAT A S 2 2R 0 A
2 | DDR2 DQO1 B MBI EOR S5 1 AL
3 | DDR2 DQO2 B HMBAEE IR S 25 2 A
4 | DDR2 DQO3 B AN ERAFAEEAR 2656 3 L
5 | DDR2 DQ04 B AN ERAFAEEA 2856 4
6 | DDR2 DQO5 B AMRAF A EOE S 258 b AL
7 | DDR2 DQO6 B AN ERAFAEE 2856 6 L
8 | DDR2 DQO7 B HMEBAT A S 25 T AL
9 | DDR2_DQO8 B A EBAT A S 2R 2R 8 A
10 | DDR2 DQ09 B AN EBAT A S 2R 2R 9 A
11 | DDR2 DQ10 B AN BAT A S 2R 2 10 A7
12 | DDR2 DQ11 B HMEBAT A SR 2 11 A
13 | DDR2 DQ12 B HMEBAT A SR 2R 12 47
14 | DDR2 DQ13 B AN ERAFAE R 2856 13 7
15 | DDR2 DQ14 B AN ERAFAE R 2856 14 7
16 | DDR2 DQ15 B HMBAF AR S 265 15 Af
17 | DDR2 DQ16 B AN ERAF AR S 265 16 Af
18 | DDR2 DQ17 B HMERAF AR S 262 17 Af
19 | DDR2 DQ18 B AN EBAT A S 2R 5 18 A
20 | DDR2 DQ19 B AN EBAT A S 2R 5 19 A7
21 | DDR2_DQ20 B A EBAT A S 2R ER 20 4f
22 | DDR2 DQ21 B HMEBAT A SR ER 21 4
23 | DDR2 DQ22 B HMEBAT A S 2R 2R 22 4
24 | DDR2_DQ23 B HMEBAT A S 2R 2R 23 Af
25 | DDR2 DQ24 B AN ERAFAEEAR 2856 24 {7
26 | DDR2 DQ25 B AN ERAT AR S 2R 5 25 Aif
27 | DDR2 DQ26 B AN ERAFAEEAR 2856 26 fif
28 | DDR2 DQ27 B HMEBAF AR S 2R 5 27 Af
29 | DDR2 DQ28 B AN ERAFAEEAR 0 2856 28 fif
30 | DDR2 DQ29 B AN ERAT A S 2R 2R 29 Af
31 | DDR2_DQ30 B AMEBAT A S 2R 2R 30 Af
32 | DDR2_DQ31 B AMEBAT A S 2R ER 31 A
18 FERPHEATR LA
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33 | DDR2_A00 0 SR ARG IR S 0 A
34 | DDR2 A0l 0 SR RO S 1 AT
35 | DDR2_A02 0 SR ARG RO S 2 A
36 | DDR2_A03 0 SR A R S 3 A
37 | DDR2_A04 0 SR RO S 4 A
38 | DDR2_A05 0 HNERAEAE ML SRS 5 AT
39 | DDR2_A06 0 HNERAEAE ML 2RSS 6 £
40 | DDR2_A07 0 AN AEAE RO SRS T AT
41 | DDR2_A08 0 AN AEAE ML 2R 8
42 | DDR2_A09 0 HNERAEAE RO SRS 9 A
43 | DDR2_A10 0 HNERAEAE L B 2R 5 10 47
44 | DDR2 All 0 SN IE RS 11 s
45 | DDR2 A12 0 SN IE R 12 fir
46 | DDR2 A13 0 SN IR 2R 13 ar
47 | DDR2 Al4 0 SN IR B RS 14 i1
48 | DDR2_DQSO B NGBS strobe 55
49 | DDR2 DQS1 B NGBS strobe 55
50 | DDR2_DQS2 B B N B strobe (55
51 | DDR2_DQS3 B B N B strobe (55
52 | DDR2_DQMO 0 EHIERRES
53 | DDR2 DQM1 0 EHIERRES
54 | DDR2 DQM2 0 EHIERES
55 | DDR2_DQM3 0 EHIERES
56 | DDR2_CKpO 0 455
57 | DDR2_CKnO 0 455
58 | DDR2_CKEO 0 B0 A fRAE 5
59 | DDR2_0ODTO 0 ODT 15 %
60 | DDR2_SCSNO 0 Friffs e
61 | DDR2 BAO 0 bank %[5 5
62 | DDR2 BAl 0 bank EF (55
63 | DDR2 BA2 0 bank EF(E 5
64 | DDR2_RASn 0 1TIEP:
65 | DDR2_CASn 0 plbuEs
66 | DDR2 WEn 0 SR
67 | DDR2 GATEIO I GATE 155
68 | DDR2 GATET1 I GATE {55
69 | DDR2 GATE0O 0 GATE 155
70 | DDR2 GATEOL 0 GATE {55
71 | VREF 0V9 1 0.9V £k
2.8 USB 5|RIzE X (10)
% 2-6 USB 3| JHI5E X
No. {55 2 JE | EFRE A H, s 3k
1 | USB_AVDD33 1 3. 3 ARAESL H IR
2 | USB_AVSS33 I DL
3 | USBO_REXT I A2 HBH 44. 20hm X
4 | USB VSS33 I AL
5 | USB_VDD33 1 3. 3 ARAEFL H IR
6 | USB_DVDD T 1.2 fRECF- HE
19 EHhRERAERLF
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7 | USB DVSS I B
8 | USBO XI I BeHh (BEEE 12M
g | USBO_XO I AN 12Mhz S5 0 Bhi N
(ELE 42 128 i)
10 | USBO DP B USB Z= 5 4%
11 | USBO_DM B USB Z= 53 £

2.9 EJTAG S|BHE N (6)
*£ 2-7 JTAG B| jHizE X

No. =5 AR HEo| B Eiipa R, e 3k
1 | EJTAG TCK I PU TAP B 8h (W E - 40) core
2 | EJTAG TRST I PU TAP E47 (W& L+r) core
3 | EJTAG TDI I PU TAP i (P E L hr) core
4 | EJTAG TDO 0 TAP H04E % core
5 | EJTAG TMS I PU TAP TAEALS (W E L 40) core
6 | TEST JTAG SEL I JTAG/EJTAG ##% core

2.10 GMACO S|BIEN (15)
% 2-8 GMAC 3] HIE X

N E5 4 I R iR ERES

0.
[z L)

1 | GMACO_TCKI T GMAC &% i i A\ core

2 | GMACO TCKO 0 GMAC &4t i core

3 | GMACO TXO 0 GMAC &% %St 0 core

4 | GMACO TX1 0 GMAC FEHAdE s 1 core

5 | GMACO TX2 0 GMAC FE %% 2 core

6 | GMACO TX3 0 GMAC & ddi i 3 core

7 | GMACO TCTL 0 GMAC £ %42 1 core

8 | GMACO RCKI I GMAC UL i A core

9 | GMACO RX0 I GMAC B2 5N 0 core

10 | GMACO RX1 I GMAC B2l s 1 core

11 | GMACO RX2 I GMAC B2l i\ 2 core

12 | GMACO RX3 I GMAC B2l 3 core

13 | GMACO RCTL I GMAC %52 3% 1 core

14 | GMACO MDC 0 BE PHY A 4P{E 5 core

15 | GMACO MDIO B BLE PHY MEHRE S core

7E: GMAC 5] JHIH RN 3. 3V

2.11 GMAC1 |BHIE X (4)

* 2-9 GMAC 3| e X

N {55 4 Vil S A ik SRS
0. I 1
1 | GMACL TX CLK T 1 GMACT A& %R S di A\ core
2 | GMAC1_TX CLK 0 0 GMACT &% i Sy core
3 | GMAC1_RX CLK T T GMACT USRS Bl N core
4 | GMAC1 TX CTL O 0 GMAC 44z i) core
20 EFEPHERXGRAT
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2.12 AC97 5|BIENX (5)

F 2-10 AC97 BIjHIE X

No. (EREELS s | B i LA
1| AC97 BIT CLK I ACOT I iy A\ core
2 | AC97_DATA_T 1 ACOT BHEH N core
3 | AC97_DATA 0 0 ACOT HHfta core
4 | AC97 SYNC 0 ACO7 A5 core
5 | AC97 RESET 0 AC9T BAfE5 core

2.13 SPI 5|BIZE X (7)

% 2-11 SPI 3| IsE X

No. {55 %R | BT Eiipa N
1 | SPTO_CLK 0 SPTO I core
2 | SPIO_MISO T SPI0 = AN M H B core
3 | SPIO MOSI 0 SPI0 =+ H MNEHE core
4| SP1I0 €SO 0 SPI0 i&iE{E5 0 core
5 | SPI0 CS1 0 SPIO i&iE{E5 1 core
6 | SPI0 €S2 0 SPI0 i&if{5E5 2 core
7| SP10 CS3 0 SPI0 iE&iE{E5 3 core

2.14 UART 5|BIZE X (20)
% 2-12 UART 5| HIE X

No. | 5@ | W | R4 | Sk Eiiipay FH 5
L | UARTO RX | T IMHz | UARTO %i%%il | ©OF©
2 | UARTO_TX | O IMHz | yARTO HEdicdidl | ©O'°
3 | UARTO RTS | O IMHz | UARTO sk k% | ©OT°
4| UARTO CTS | T IMHz | UARTO P i% | ©°F°
5 | UARTO DSR | I IMHz | UARTO ¥ & #E# 4 | ©OT°
6 | UARTO DTR | O IMHz | UARTO kst | ©OT°
7 | UARTO DCD | I IMHz | yARTO #Ragkbn | cO©
8 | UARTO RI | I IMHz | yARTO $R#43E | °Or°
9 | UARTLTX |0 IMHz | UART1 k¥ | °°°
10 | UARTL RX | I IMHz | UART1 Bkl | ©°°
11 | UARTI RTS | O IMHz | UARTI iR ik | €T
12 | UARTI_CTS | I IMHz | UARTI foifp ik | ©OF¢
13 | UART2.TX | O IMHz | UART2 Jik¥dl | ©O'°
14 | UART2 RX | I IMHz | UART2 B | ©OT°
15 | UART3.TX | 0O IMHz | UARTS Jik¥ds | ©O'°
16 | UART3 RX | I IMHz | UARTS #ickids | ©O'°
17 | UART4 TX | O IMHz | UART4 Ri%%E | core
21 ERRREATRLA
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18 | UART4A RX | T IMHz | UART4 Bl % core
19 | UART5 TX | O IMHz | UARTS JZis¥dR | €O
20 | UART5 RX | T IMHz | UARTS Bl % core
2.15 12C 3|BHIENX (2)
*£ 2-13 T12C BIIE X
No. | 85 4&# | Jim | LR fhiid FH, J 2k
1|12CSCL |0 H—% 12C B4 | core
2| 12C SDA | B 5 — 12C $¥E | core
2.16 CAN 5|BIE X (4)
% 2-14 CAN 3| I5E X
No. | 85 4&# | M | LR it SERERC
1| CANO RX | T CANO %34 N | core
2 [ CANO TX | O CANO %34 H | core
3| CANL RX | I CANI (4N | core
4| CANL.TX | O CAN1 4% d, | core
2.17 NAND 3|BIE X (14)
F 2-15 NAND B|JjHI5E X
y {55 %K | TR HiR FH R
0.
B
1 | NAND CLE 0 NAND #1535 core
2 | NAND_ALE 0 NAND E {Z & core
3 | NAND RD 0 NAND i A4 72 core
4 | NAND WR 0 NAND Hb i 877 core
5 | NAND CE 0 NAND HikfE 5 core
6 | NAND RDY I NAND f1-{% =5 core
7 | NAND DO 0 NAND #1550 core
8 | NAND D1 0 NAND #5551 core
9 | NAND D2 0 NAND 155 2 core
10 | NAND D3 0 NAND #5155 3 core
11 | NAND D4 0 NAND (i {5 5 4 core
12 | NAND D5 0 NAND ¥ 5 5 core
13 | NAND D6 0 NAND ¥4 15 5 6 core
14 | NAND D7 0 NAND 15 5 7 core
—_—
2.18 PWM 5|BIzE X (4)
£ 2-18 PWM B|JiI5E X
No. | f55&# | KA | EFH ik R R
1| pwMo 0 PWMO % T 41 core
2 | pwm1 0 PWM1 3% T 41 core
22 B hHEAERA T
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3| P2 0 PWM2 Y% T %1 core
4| pwu3 0 PWM3 3% T %1 core

2.19 EFE/H5| (58)

% 2-19 HFEM G|

No. EREEZiS 77 ] Eiipa R AE FH, e 3k HH
1 | VDD1V2 CORE 3% 1.2v CORE 10
2 | VDD1V8 DDR2 Hi, J& 35 1.8v DDR2 8
3 | VDD3V3 PAD Hi JE 35 3.3v PAD 11
4 | RTC VDD33 RTC HaiE 3.3v RTC 2
5| VSS e 0v e 27
6 | RTC VSS33 RTC # Ov RTC 2
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oo
3 k== [E] 4 HC
AT 1B WO B AR bk 7 (] 73
—— AY e = o '_\_| AY
3.1 —4% AXI RXFFK BByt =S 8]
23— 1 AXT bl /) fic
Bz ket 1] B Tt B
0x0000, 0000 - OxOfff, ffff DDR 256MB
0x1000, 0000 - Oxlcl9, ffff RESERVED
0x1c20,0000 - Oxlc2f, ffff DC Slave 1MB
0x1¢30,0000 - Oxleff, ffff RESERVED
0x1f00,0000 - Ox1fff, ffff AXI MUX Slave 16MB
0x2000, 0000 - Ox7fff, ffff RESERVED
- =
3.2 AXI MUX T Z1EIRpY =S 5]
# 3-2 AXT MUX SHEHedthhlk 4 c
bk A R Wi
0xbf00, 0000 - Oxbf7f, ffff SPI0—memory 8MB
0xbf80, 0000 - O0xbfbf, ffff SPI1-memory 4MB
0xbfc0, 0000 - Oxbfcf, ffff SPI0 1MB
0xbfd0, 0000 - Oxbfdf, ffff CONFREG 1MB
0xbfe0, 0000 - Oxbfe0, ffff USB 64KB
Oxbfel, 0000 - Oxbfel, ffff GMACO 64KB
Oxbfe2, 0000 - Oxbfe2, ffff GMAC1 64KB
Oxbfe3, 0000 - Oxbfe3, ffff RESERVED
Oxbfe4, 0000 - Oxbfe7, ffff APB—-devices 256KB
O0xbfe8, 0000 - Oxbfeb, ffff SPI0-10 256KB
Oxbfec, 0000 - Oxbfef, ffff SPI1-10 256KB
0xbff0, 0000 - Oxbfff, ffff RESERVED
- P
3.3 APB Z =Ry E == (8] 47 L
% 3-3 APB #EHuLiL 73 AL
Hi b %5517 Bigk B3
0xbfe40000-0xbfed3fff UARTO 16KB
0xbfe44000-0xbfed7fff UART1 16KB
0xbfe48000-0xbfedbfff UART2 16KB
0xbfe4c000-0xbfedffff UART3 16KB
24 ERRREATRLA

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY ﬁ;ﬂ: 1B &tﬁ%&ﬁﬁ F%E‘ﬂﬁ
0xbfe50000-0xbfeb3fff CANO 16KB
0xbfe54000-0xbfeb7fff CAN1 16KB
0xbfe58000-0xbfebbfff 12C-0 16KB
0xbfe5c000-0xbfebffff PWM 16KB
0xbfe60000-0xbfe63fff RESERVED
0xbfe64000-0xbfe67f{f RTC 16KB
0xbfe68000-0xbfebbfff 12C-1 16KB
0xbfe6c000-0xbfebffff UART4 16KB
0xbfe70000-0xbfe73fff 12C-2 16KB
0xbfe74000-0xbfe77fff AC97 16KB
0xbfe78000-0xbfe7bfff NAND 16KB
0xbfe7c000-0xbfe7ffff UARTS 16KB
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4 CPU

AELH 1B O CPU HIVELH UL . GS232 422 — 3K S2 Bl MIPS32 FH 78 H 3+ DSP 4™
J& A1 EJTAG PRI ST AL 4, 8 R T FArdEdra . ALUP RS B
(1454 CACHE. HEFHZEMI%HE CACHE. 5& IR FH A RIE SRR, U T —K
BA R PEREN A L S REDIFELL ) 32 At A UKL LSS TP

GS232 ALFES 1P HAT U1 N F 2R A

o MIPS32 %511 32 fArabsigs, & vIHCE 1) DSP #4164 A1z sidb e (FPU) .

o FRPRUR S+ BRG] (IR, B R BATHE R 3250

o WFFEAAREmA . AP R INEELF K SLF AT ROR . HhE s 6

TR AT 16 TRE A 44 A1, KH Gshare ¥ 5F, BHT 4 256 i,
o BWEMAER. —MNFERS — DU DIREHAF
o SE M ERESZFE DSP ¥R R A IEH .
o VRV SCREA UK 64 ALV SUNNERNR maREE 5, ST S bRikE .
o LM SIMD Y2 SR INIETE 4
o 32 WiAAHEX JTLB, SFWIBLSMUL, TUK/NAIAR, FEEAG AT A7 3 & LA (k22
X i H Bt o

o 4 LiKFE4 TLB A1 8 W #d TLB, AFIMLS — U1, TUKR/NAIAZ,

o DEM LIRS Cache MIEE Cache, FIECE N 1 #%/2 I%/4 BRALAHER, TREE KNS
N 4KB,

o SZFFIEFHZEM) Cache Vi M FEA, 4 T load PASI. 2 Tl store BA%I]. 3 Ti miss BAZ,
W2 R 5 % store $§4 Cache AAg AN 4 2k load $54 Cache Fan .

e 7 #F cached store #5415 & A uncache SEE A

o SZ¥F cache lock FEAFITIELFE 4

o B IP HWIICE: REEY DSP RS WA FRASMEIRE Cache 1R/

(4KB/8KB/16KB) . & s ik AR (PRURE/ 4 A/ B3 47 ) S5 m]Ic & LA 2 AN RS2 H] HY

o BRUER) EJTAG WRbritE, J7 (R 0.

o FRUEMT 32 fi7 AMBA AHB 211,

o BFWRFRSMITS GS232 AbFESS TP RAPITAE S, IIFEMMACIILE, RIfEH A

R AT S R A5 21072 R H

4.1 MIPS32 35S R G454

MIPS A BRI MIPS AR REEH (1SA) BE KR T 6 MIA, KI5 518 MIPS T, MIPS
IT, MIPS IT1I, MIPS IV, MIPS V FIMIPS 32/64, FAZ[allalfisezs. HHi&E#H 2 MIPS
32/64 fh ZREERI) Release2 fAS, Hidh, MIPS32 1k 2245/ 5E T- MIPSTT fk R 4538 S48,
FAMFE 7 MIPS I1L, IV AV B o 48 2 3 o Az s ARRD NS S BE 1 243 s MIPS64 14
REHIET MIPS VAR REEMMIESEE, M MIPS 32 7R R45H.

MIPS32 /& MIPS AN T 48— MIPS #54 REUNAFRAS, 1E MIPS 1T [Kj2E6f EiEATH
78, X RGASHIEAHEAT VG E XA . MIPS32 64 RG] P aate ARl s T A4
RGME S, RESEAWENRIE.
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(S232 Ab2E & He A MIPS32 1] Release2 {4 £ 45#4 . MIPS32 T E A HE ISA (Instruction
Set Architecture). PRA (Privileged Resource Architecture). ASEs (Application
Specific Extensions) F1UDI (User Defined Instructions) PU/N#ER4r, GS232 AbFHZEsC
LT TISA. PRA, LLK DSP ASE.

A% M CPU, DSP, FPU, PRA PUANJ5 THI A GS232 $5 451 R EE, F40 s AR 203K,
PAFe GS232 SEBLIY CPO 2723 (1152 3o GS232 15 MIPS32 Releasel Hi%¥, HAKMIHEA UM
LA 25 A7 A HR T LAZ WL MIPS32 TP ol o

4.1.1CPU H1F=%

MIPS32 f& R 4544 5E 3L T U1K CPU 47 4%«

(1) 324 32 (VB Z 7%, GPRs (general purpose registers). HHHMHAH
W T HRFER S S RO, 0 508 FH 27748, (7K1 05 R31, 31 ‘Sl FH A7 /4%, #% JAL, BLTZAL,
BLTZALL, BGEZAL, #1BGEZALL #5-4-Fa=XIHAE BAREAEAS, AFH0R I .

(2) —XTHTIRAETRIE BB INAE 0 45 R Rk A /748 . HI F1 LO. HI ZFf728
F TR # brizs BAE R B s LO AF 748 F TR e Bl ¥ iz B 45 R 1A AT .

(3) — MR HEEY (PO XNZAF R A ] BV

4.1.2CPU 55 &

MIPS32 {4 R &5 M AT CPU $5 A S BTN RERI 4 W UL LA A7 THE. Bk
W UL EERR RN A2 T04E 4 . DLoad Al Store ViA74847E A7 AIE F 75 /7 2% 2 M B sh 3 -
VIAEHR AR S RIEHR A (1 8L, RIRIRFR A1 2 SCRe I M — U7 A7 B Ut 2 bk 27 A7 4%
Ik 16 AL SR mfZ . @Computational iHHE LIRS BREGIEIERIEAR, PiE. &
fr FEEMBRIERRAE . HERIRSES T AR EA A (R B, HB/Efus H 4 1R
EAERAT A ) AISZ IR 42 (1 2, Hd—MEEECH—A 16 ALSZRIED . @) Jump
and Branch BkFE 14> 482 SURFE P S . 4oXd b BB RR N “ Jump (BEEE)” (J
e R M), PC (FRATHEES) MRRIBkEL T8 28R A “Branch (4032)” (1 A1), @
Coprocessor WHEFEERTE A 58 UG LRSI ERAE . PMGERER IV AR 2 1 R 4
TEMIPS32 € X T 0 S bEESS (RGAHE) A1 S GFabEss), Hpnl
PLHE X 2 S ThRE. ©Special FFikTE4 56 ARG FHAIWT S . XUEFR4
W AE R, ©Exception FHIEA IR, R FH -5 Lk BB 21008 H 7% &b
A B, IXUEIEAEEE R A T B4R 445 K

GS232 IP HAR5 MIPS32 Release2 WUAARZ, MIfE LSBT MIPS32 & REEHFLE
FIATA CPU B4, (H2AALs & 100 T A MM A AR AR Z 5], LU ES g
N R

pref. prefx ¥4 .

F 4-1 2IF 4-10 5 H T 6S2321P SZHLA MIPS32 $54 (K] CPU 454 . MIPS32 [H)iF &
A1 CPO PR AbHE 2845 A 1E J TH 221541

* 4-1 CPU A HE: Vifite4

OpCode Description MIPS ISA
LB ey 1
LBU NG R ] I
LH RS I
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OpCode Description MIPS ISA
LHU W52 I
LW i I
LWU WL 5T I
LWL W7l I
LWR WA I
LL bR B AL I
SB TN I
SH R I
Sw e I
SWL e il I
SWR A I
SC )P LU e I
SYNC Giki7 I
PREF FHL MIPS32

*£ 4-2 CPU 544 HAR$ES (ALU SLEI%D

OpCode Description MIPS ISA
ADDI pIIRAIE I
ADDIU YA RERVA IR I
SLTI INTSLEIE R I
SLTIU TSN E I
ANDI ERvAHIE S I
ORI Ak 1
XORI SE o B AL 1
LUI BT R i I
#* 4-3 CPU 44 BARIRS Q#1180
OpCode Description MIPS ISA
CLO AT S 0 AL MIPS32
CLZ AT 1 A MIPS32
*® 4-4 CPUTRLR & HARIES G#HMEH, A

OpCode Description MIPS ISA
ADD pils I
ADDU TS I
SUB ViR I
SUBU TAF 58 I
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SLT MNFRE I

SLTU TSN TiE I

AND 5 I

OR i, I

XOR Sk I

NOR e I

* 4-5 CPUIRAE: FUEAMBRIEIRS

OpCode Description MIPS TSA

MADD Fehm MIPS32

MADDU TS MIPS32

MSUB FeR MIPS32

MSUBU TEr55 e, MIPS32

MUL P (L5 RJHF] GPR) MIPS32

MULT Fe (L5 RIHE HI, LOD I

MULTU Tf5 55 I

DIV (43 I

DIVU AT bR I

MFHT M hi F5 A7 d BRI a5 A7 A% I

MTHI M H 25 A7 2 A7 508 hi S A7 4% I

MFLO M Lo FF 47 35 BUEU R 8 F A A7 48 I

MTLO M 2 A7 2 A EL R Lo B A7 e I

* 4-6 CPUIRLHE: BRI 4
Opcode Description MIPS ISA
J Bl I
JAL SRR A R I
JR BIe B 25 A7 AR R IR 4R 4 I
JALR AR TR I
BEQ ARG B e !
BNE ANGE N A I
BLEZ NTEET 0 B I
BGTZ KTF 0 B I
BLTZ /NTF 0 BeE% I
BGEZ KT EEET 0 BhAE I
BLTZAL N0 WA TREF I
BGEZAL KT T 0 WHTHEF !
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Opcode Description MIPS ISA
BEQL SN Likely Bh%% 11
BNEL ANEEN Likely %% I
BLEZL NTEEET 0 Likely Bk 11
BGTZL KT 00 Likely Bh%% 11
BLTZL /NF 0 M Likely %% 11
BGEZL KFBEET 0 M Likely Bk 1
BLTZALL ANF 0 0 Likely A T2 1
BGEZALL KT 00 Likely WA FFEF I1

AT CPUIRSEE: BAIRS
OpCode Description MIPS ISA
SLL BEEAH T
SRL BEL# T
SRA HARGH I
SLLV AR AR A I
SRLV AR EA T I
SRAV CIEJIE Y Va2 I
* 4-8 CPUIRLME: FRIRL
OpCode Description MIPS ISA
SYSCALL R I
BREAK W I
MOVZ SF 0 IR B MIPS32
MOVN ANETF 0 B MIPS32
MOVT 7 ) MIPS32
MOVF I AR 30 MIPS32
® 4-9 CPUIRLEE: RHIRS
OpCode Description MIPS ISA
TGE KT EET RN 11
TGEU TR SHRT BT 11
TLT TN 11
TLTU TR SHDNT RN [
TEQ ETHBA 1T
TNE TN 11
TGET PG SRR EPN 1T
TGEIU PN R B SRR RVAHIE S (12PN 1T
30 ELhHEAERALE
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TLTI S RVALIE (YN 11
TLTIU NIRRT LRI 11
TEQI E S RVANIETEYN 11
TNEI NG S RIE RN I
* 4-10 CPU F54 4. CPO fH4
OpCode Description MIPS ISA
MFCO M CPO 2 F727HX I
MTCO 1 CPO H 4% E I
TLBR BEE 5] TLB I 11
TLBWI 25| H TLB 1 111
TLBWR SRELI) TLB I 111
TLBP 1E TLB A48 & VLB I IT1
CACHE Cache ¥1E 111
ERET SE IR A IT1
4.1.3CP0 §5%
N4 H GS232 5E XLHJ CPO 54
# 4-11 GS232 f) CPO 54
OpCode Description MIPS ISA
MFCO M CPO 5 A7 a5 X MIPS32
MTCO H CPO 7 {7 4% MIPS32
ERET SR (8] MIPS32
DERET Debug iR [A] EJTAG
SDBBP TR A EJTAG
CACHE 54
OpCode Description Target Cache
CACHEO Index Invalidate Instruction Cache
CACHES8 Index Store Tag Instruction Cache
CACHE16 Hit Invalidate Instruction Cache
CACHE28 Hit lock Instruction Cache
CACHE1 Index WriteBack Invalidate Data Cache
CACHE5 Index Load Tag Data Cache
CACHE9 Index Store Tag Data Cache
31 FEPREREREA
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CACHE17 Hit Invalidate Data Cache
CACHE21 Hit WriteBack Invalidate Data Cache
Cache29 Hit lock Data Cache

MIPS32 W Xf CACHE $84-#H4T T M EFIMVE, HAHIRZ CACHE 54 IR T LY,

GS232IP HSZEL T CACHE 54 FF MIPS32 Fi i WA 2 B S (5B 4« AR 2 0L L3R .

4.1. ATFfE= (8]

GS2321P FE bk An4y PRk #R /& 32 47, B SEGBITS A1 PABITS #4232 . GS2321IP [

SEEL AT FH kb 23 (6] 40 A6 4 R R s
£ 4-12 GS2321P Hiudk5= 8] ) 43 iic

B4 REAO BV MASRRE 2T V5 1]

R P e e P [ZZW SN
kseg3 | OxFFFF FFFF-0xE000 0000 | address error | address error mapped
sseg | OxDFFF FFFF-0xC000 0000 | address error | address error mapped
Ksseg
ksegl | 0xBFFF FFFF-0xA000 0000 | address error | address error unmapped

uncached
kseg0O | 0x9FFF FFFF-0x8000 0000 address address error unmapped
useg | 0x7FFF FFFF-0x0000 0000 mapped mapped ERL=1 unmapped
suseg ERL=0 mapped
kuseg

W 1, RFPAEFE EJTAG [ dseg Bt »
2, GS2321P 37 #F 4KB, 16KB, 64KB, 256KB, 1MB, 4MB, 16MB A /M TLB T[]

RS MIPS32 HIRLIE, GS232 () REFM I et 45 DL R JURHE Ot . O M2 mapped (B, #BiE
Uy 6] TLB SRS Bk DL AAH B GUPPIRAS . @kseg0 B ) B bk Jy i Mk o 25 0x80000000 15 2,
ZBE TS cached HiHfE Config ZF /745 1 KO F Bk E . Oksegl HH ik iz Hidik- 93 25 0xA0000000
133, ZBN uncached Bt. @ ERL 4 1 I, AIK 26 ZF[A] useg MIMIBEHIALAC 31 A BB M FEHL
b5 2], FERCN uncached Vil 7. FINITE, useg A mapped, cached [ A2

Pilal TLB stk B4 20k, — 2 EntryHi 2F/728 (0 ASTD 3, — /& AHhhbis &4
R EHbE . ZEHhE S TLB M — TR I 34T bede . dn i — MR ARG M0 A i B
S 5w CREMMERRAD A E bt . a0 BB e BARMFHETR, W R AR N
A

TLB &M EMBAE RS, AFE 32 1, $24t 32 & /MB iM% . TLHI K/ 4KB-16MB(LA
4 5 HOEE) . TLB B4 — It 256 fr. HFENFMTFRR, Hi NEARRARHATAL
7& GS232 Ny 1 Bi 1k G X i H Mt A U B A.INE A 1IN R R AN AT AT .

MASK
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VPN2 G ASID
NEO PFNO Co DO | VO
NE1 PFNI c1 D1 | V1

B 4-1 TLB RIMHE

BT MIPS f) TLB & —TAFE— AN A HO0UR —AME BT, Rt 47 i ok DG e o6
VPN2, RIREHhE ) TS5 BR LA 20 MIPS [ TR/ P AR, B TLB H (1) MASK 3k e . 3
BEVCRELR 22 fE X AN 2R . B HbBEVCECRS, R AHROZILE, PAX A ANE B . th4sh, ASID
WA NAZICHES, BRAE G oh 1. Wit 47 FIRULEL S &P TLB Hhi%A 5 i bk DCAC ) TLB
T, MIF=4: TLBLR (HU#0) 3% TLBSR (F#%0) B4k, WiRUCHL sINEANF) TLB A %A V
N0, M4 TLBLT (HR#D o TLBST (F7%0) Bilah. xFFA7A5#eE, S IUTH % Ih HA %
KA1, {H&ZD A0, N7F~=4 MOD fi4h.

4.1. 545 5M b 18
Tt 2 5 TP (M M BRI MIPS32 $U3E . F R4 H T GS2321P STHLIIM51 41 LA K il 4Rt ) 2547

B
* 4-13 BIAMREY R A7 A B L
1%} ©n w0 %] ©n o [a B o — ol o o ol 2] (@) o
+ + + + + ) @ @ ] = <) o @) =] @) o
I o ) o o c o o o = o] o = -+ =] Q.
+ + + -+ + 2 c c o (@} = | = + <
c = = = = @ 0 a9 = ®) Q < @ o
n %) %) 17} »n | | | &3] ol o | > o
| | | | | [¢] =) ol vl = o = + o
el o] = = 2] > = bt = = 5 = g
> = 5| = = o o )
— = = = o
oL
@
reset 1 1 0 0 *
soft 1 0 0 1 *
reset
NMI 1 0 1 0 *
cache 1 30 * *
error
INT 1 0 * * *
MOD 1 1 * * *
TLBL 1 2 * * *
TLBS 1 3 *
ADEL 1 4 *
ADES 1 5 *
33 EHPHERAERAF
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IBE 1 6 *
DBE 1 7 *
SYS 1 8 *
BP 1 9 *
RI ] 10 *
CPU 1 11 *
ov 1 12 *
TRAP 1 13 *
FPE 1 15 *
DSS 1 *
DBP 2 *
DDBL 4 *
DDBS 8 *
DIB 16 *
DINT 32 *

FERGH T GS2321P PIAFEEI AN AN O bl . R s s et

15 1P SCRFA R A
R 4-14 ISt hE
Exception Statuts_BEV Status_EXL Cause_ 1V EJTAG ProbEn Vector
Reset, Soft reset, NMI X X X X 0xBFCO 0000
EJTAG Debug X X X 0 0xBFCO 0480
EJTAG Debug X X X 1 0xFF20 0200
TLB Refill 0 0 X X 0x8000 0000
TLB Refill 0 1 X X 0x8000 0180
TLB Refill 1 0 X X 0xBFCO 0200
TLB Refill 1 1 X X 0xBFCO 0380
Cache error 0 X X X 0xA000 0100
Cache error 1 X X X OBFCO 0300
Interrupt 0 0 0 X 0x8000 0180
Interrupt 0 0 1 X 0x8000 0200
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Interrupt 1 0 0 X 0xBFCO 0380
Interrupt 1 0 1 X 0xBFCO 0400
All others 0 X X X 0x8000 0180
All others 1 X X X 0xBFCO 0380

‘x” denotes don’ t care

4.1. 6CP0 H1F=%

MIPS & X 7 E4E CPO 7E N BFFBUA REEFIVE AT — . N TIERFTE R,
MIPS $24t THIVEM 745, ARVFRYE T2 N SBl e b B RE, [R5 MIPS 4k R 4514 3
5. GS2321IP SEHL T MIPS32 Releasel HpAUfA 2546 Hh b TSI 43 (1) A RRAE , AR 3%k
PEsLHLHIER 4 1E . U DEBUG &5 17 8%, Performance Counter Zifrans%.

AN GS2321P SZHL CPO $54- LA K CPO FHIFF /788 8 X o CPO 75174 F T4l 4b
T 2% AR AS o A8 R 5 AL B B8 I G AR A o IX B 2747 8% MPCO $54- K38l MTCO 54K
5.

AL RIS AT EAZ O U BOIR S 27 A7 8% (Status 29478%) HHIER 28 i (CUO) ik
B, TLMEF CPO #54. T, AT CPO #8472 4 “CPO Hhab FR 28 A vl F M 417
# 4-15 FIH T GS2321P LI AT CPO %1728
£ 4-15 GS2321P SEHILAY CPO & 175

0 Index WS, BT E T /S 1 TLB R
1 Random T TLB B #e i OB AL T 2 2%
2 EntryLo0 TLB R B 73 i B TR TN S (EERWHE TS
3 EntryLol TLB RIS B T2 TN A (R ERYELTTS)
4 Context 32 L HEAE T 4R 1R R I AL DU R (PTED
5 Page Mask WE TLB TR/ R [
6 Wired [i5] 72 LG HY) TLB R34 H CGHE AN T BEHL B e ) (1 TLB 210
7 HWREna TR 25 A7 A5 I 2 1) mask £z (R2)
8 BadVaddr B R R
9 Count TR
10 EntryHi TLB RIUW w34y A2 (T ASID)
11 Compare TS UL
Status (select0) AL BR IR B A7 A%
12 IntCtl (selectl) PR R T DIRE (R2)
SRSCt1 (select?2) TR T A AR ERAE (R2)
SRSMap (select3) T A5 T R R R R 2R (R2)
13 Cause T — B AR SR A
14 EPC BN 7 T 2 2
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15 PRID Ab R ZABAT IR AS AR I
Ebase -1 H 24 BEV N 0 B A RN 1 Sk ik
Config0 It B 2 774 (Cache K/NEE)
Configl [ Rea

16 Config2 1EVA — %% cache 1) R2 Sz, {8528 Configd
Config3 B oy (R2)
Config6 TC B S FRCI P SR

17 LLAddr R A A7 ML

18 WatchLo R k2 [A) U e B B

19 WatchHi

20

21 N

22 N

23 Debug

24 DEPC EJTAG debug BISMEFiT4#%

25 Performance Counter | PERETVIELHS I35

26 (735

27 (735

28 Taglo CACHE TAG 75 17 #8 R348 4%

29

30 ErrorEPC RGP

31 DESAVE EJTAG debug Wl SMRAF 251725

Index #{7+#%(0,select 0)
Index ZFfres & 32 ALnlis/ B fras, Hs /S EH T 5] TLB R,
AT AR s AR s TLB #R9 (TLBP) 8 2T 2 75 2l

Index #7723 M 4878 TLB 2 (TLBR) 1 TLB 2 515 (TLBWI) 5 & #/E ) TLB I,
4-2 FIR Index Ffresmifg X, F£ 4-16 iR T Index FfFas SIS o

31 30 6 5 0
‘ P ‘ 0 | Index
1 25 6
K 4-2 Index Z1i9%
# 4-16 Index FA7F23 SR
B, iR
p PR, = — W TLB #RMFE 4 (TLBP) WA RN & 1
Index ¥E7R TLB 354 A1 TLB & 5| 52 4/ER TLB R ZE 5IME
36 EHhRERAERLF
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REE . 2% 0 5N, BEERIE 0.

Random %7 {74+ (1,selectl)
Random ZFfF#s M HLaifFas, HAEAAI RG] TLB KR BHITE— %4,
EFAEAE Lo R, ZFAESMELE—D BRI —AN R R mEs, BN REARE:
® THETIREAEIERG LN TLB W% (R Wired FAAEMINE) .
® bAET R TLB HYBUER 1 (RN 32-1) o
Random 27 fF #5754 HH TLB ML S 48 2 E B TLB I, WX/ H Bk Ut, JoRT B2t 3
i85 AHXZFAFARAA T RN,  DASSUF A2 25 AH B R4 A A2 75 1R
NT RAEIR, Random 2747 8S/E RAEALH B A L. A4, 2 Wired FHAMESE
W, ZEFAAaBEE N B
Kl 4-3 %7K Random FFAF# A&, MR 4-17 #iiA Random FFAF% &I & o

31 6 5 0
‘ 0 | Random
26 6
4-3 Random A7 2%
* 4-17 Random ZF 1725 &1,

1, P
Random BEHL TLB 2 51{H
0 e, WAz 0 BN, BEHIRE 0.

EntryLoO (2,select 0)A k& EntryLol (3, select 0)ZF f7#%
EntryLo & 47 & L4 PR R M 2 K 3 4745+
® EntryLo0 F-THETT
® EntrylLol M TATKEIT
EntryLo0 fl EntryLol #FfFas#l2 Fl 13/ 53 i av. AT TLB SAN S ARy, B>
A ELAE TLB IUrh w3 S U 0 (PEND o ] 4-4 FORXELZF A7 a3 16 =X

31 30 29

65 3 2 1 0

[ o] we |

PFN ‘C‘D|V‘G‘

4-4 EntryLoO Al EntryLol ZF 1788

EntryLoO Fll EntryLol Z7A7#%H PEN 3872 32 A BEtht A A 28 2 (39: 12) &

% 4-18 Entrylo ZF{E881E,

= iR

NE AAPATAL. 1 FRAAHAT, 0 FRATHAT .

PFN TS, EYEHLE A

C TLB T{[f) Cache — k)& k.

D JERL. ISRz B, TUBNARS I, B SM. Sbr RiX—f7ER
e A R By L B A S U S R A

v AL ZA W ER, BB TLB RIUZA M, MK F=E—4 TLBL 5

TLBS 14k

37
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LOONGSON TECHNOLOGY Jt% 1B ARFREEF it
G 2RI, 24 EntryLoO Fl EntryLol HH) G AL #f# s BN 1 I, ABLEEGAE TLB
EEHRIT 2% ASTD
0 TRE. 0% 0 BN, BEARE 0.

ERFAS TLB #I A R —AN4 7, £ TLB 5 #AF AR 35 EntryLo0[0] A1 EntryLol[0]
FIMESN.

Context (4, select 0)

Context ZFfFase ML/ Gafrd, EESHRATUCRPIE IR IR E—
MEERGHAR G, AR 2 Y B I e e

2 TLB SRS, CPU RAARYE SRR TR & TLB. —fEHL S, #BIE RS
Context i ffas S HE LR A Y HT AL ST . Context &7 778 & il BadVAddr 2547 %8 13 7
B8, (HRZAE B L —FA T 5 TLB Bl AL BRAR Fr AL 2R A E 3.

4-5 7R | Context Tt & 4-19 ik 7 EF CafAd7 B

31 23 22 43 0
‘ PTEBase ‘ BadVPN2 ‘ 0 ‘
41 19 4
& 4-5 Context ZFf77e

* 4-19 Context ZA7asis

I iR

BadVPN2 MERR I X — B S o B O AN REREAT A R e 1) 1 M B 1) R DTS
(VPN) »

PTEBase X BRI RGN/ BB % TFBRENNERVFERIE RS Context
TR — AR A A A7 A T TR AR

0 RE. LAEZ 0 BN, BERIRE 0,

19 £71) BadVPN2 “FBC AL & 32 TLB SR F bl ) 31:13 £i7; 56 12 fArgleHERR 2 A
— AN — [ TLB TR 2 — AN EE T o« X F— MK F TR, X —i& U DL E#: S
i PTE 20y 8 45 K HiRnHA % . b T H e RGO PTE, #3h B #iox AME
AI LAP= A A 3E () Rk o

PageMask 7717 #%(5, select 0)

PageMask ZF {7 a8 & N[5 FI A7 4%, RS TLB F T H; & — s,
OB TLB BRI E AR TR, ik 4-20.0 12247 A% Nl 4-6.

TLB SE#AE A A A E N — NRECH B 4T M SE bk 3% 4y, TLB Xy B
T PageMask 271743 FIAH AL 38 7~ R U bAT 24: 13 ARz B FEedk. 24 MASK 3k FE A2
B 4-6 IR, TLB fHRfE AR E L. 0 BN, LA 0 5N, EiiRE 0.

31 29 28 1312 0
| 0 | Mask | 0
7 12 13
4-6 PageMask Zif7-2%
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F 4-20 AETEK/NFIFER (Mask) {5

TR/

4Kbytes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 Kbytes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
64 Kbytes 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
256 Kbytes 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
1 Mbytes 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
4 Mbytes 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1
16M bytes 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1
64M bytes 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
256Mbytes 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Wired 277 %3%(6, select 0)

Wired ZFfrdsse — ML/ S HIAAEAS, ZAFasMETRE 1 TLB H[f & R i 5 FE il
ROz AR, K 4-7 Fis. Wired RIUEBEDER . AR EHA)RDL, XKLL TN
WA TLB S, REHLE B N 2 7] DA iz .

TLB
'y 31
I 1,25 3
A v 4—Wll’ed %ﬁ%&
v AL TOT———IXAME R BELT

4=7 Wired ZF17as FHBR
Wired &HAF#sfE RS E NN E 0. BixaFasER, Random ZFA7#s{HEE v b IRME
(Z B HE R Random ZRA728) .
Kl 4-8 £Ix Wired T 7asfitgsl; R 4-21 b 1 F 74k,
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31 6 b 0
0 Wired
26 6

K 4-8 Wired Z17#%

* 4-21 Wired ZfEa8

B ik
Wired TLB [l g R Wil 5
0 fRE . W2t 0 5N, BERFIRIE O,

HWREna i f7#%(7, select0)

Tt 27 A7 A LA RE A7 A2 % (HWREna) A5 — 7 (48RS A >Rk e 24 {8 FH RDHWR 8 4K,
XoF INE PIREE A 2 A7 e A 75 P K

K 4-9 IR T HWREna ZF /785 IH& 3, % 4-22 #5iR T HWREna %177 28 %MK & o

31 3029 43 0
‘ Tmpl ‘ 0 | Mask
4-9 HWREna 237723

# 4-22 HWREna 25 {72815k

= D%
Impl TR, WBAENR 0, HEERHRE 0
Mask TR A A7 A O HERD AL, 500 1, DG IS R 2 77 28 P, 5 DU AT 43
0 TRE. DA 0 HN, BEMHRE 0,

BadVAddr 7717 #%(8, select0)

BRI ZF A4S (BadVAddr) & — N REEFFF4, Bids il —xX F8 LB 85
HESER S R E . BRARER A E AL, NMI BY Cache #8512 014h, BadVAddr 2577 8544
—HERFFAE . BT AR AR E P

4-10 R T AR IEFF A7 2 S

32 0

‘ Bad Virtual Address

64
& 4-10 BadVAddr 2717 5%

Count Z717-#%(9,select0) LA &2 Compare 2547 #5(11)

Count ZFfF @M Compare A7 #n /e 32 Mk s wFfrde, MATHIB s,

Count ZFAF-as A — N SEIS B e I 28 TAE, BRI Bi ] HH3 1.

Compare &7 ax FHRAERE & I 214 e — AN ik, ZwfAas s AN —ME, K 4-11
FEHAWHYE Count ZFAFasFHIIMEILE . —HIXP/MEMSE, Cause Zif7as AU AL
IP[7]# B E . 2 Compare & A7 as B PR G I IX AN P A L .
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21 0
Count (9) 32-bit Counter (incremented every processor cycle)
31 0
Compare (11) 32-bit Compare Value

32-bit Equal-to Comparatar '

Set IP7 in Cause Register
& 4-11 Count ZAf7-25AN Compare Z {728

EntryHi 75 /7 4%(10)

EntryHi 747 & T TLB 3525 I A7 TLB SR I i«

EntryHi &A% 857 LL#% TLB Probe, TLB Write Random, TLB Write Indexed, A1 TLB
Read Indexed 384151 .

4-12 TR Entryli AR . R 4-23 FIR Entrylli FFAFE 105K

31 13 12 8 7 0

VPN2 0 ASID

49 5 8
4-12 EntryHi 277752

# 4-23 EntryHi FA7883

= ik
VPN2 FETUTRR 2 (BRI 5 bk .
ASID HohE B EAR . —A 8 frffisk; Mk EREIt s TLB; X TH A
REUUS, BEAEEREAR S H AR A AR R .
0 TR . 2% 0 5N, IR 0.

VPN2 3k 5 32 £ R4 HBHE 1K) 31: 13 £
24—/ TLB Refill, TLB Invalid, B TLB Modified f5l4h & ER;, ¥ VLR TLB 3 I
(R IE AL TS (VPN2) T ASTD 54 In#R 3 EntryHi 2977 5%

Status 27 {7 #5(12, select 0)
Status #FfEeR (SR) R—MEEFFAE, BAFERERNA, B nvr b s amEss
Wro THEFIFRMIA | — L H L Status TR T B 4-13 BoR 7 ARSI,
BLFRIR AR o Hr B
® 8 A7 BT BT e (IM) dgidzs i) 8 AN e 25 AT A RE . wh T EERS Rl R < BT s 20 e, A
Status AF A7 as K] H BT BE BT Cause 27 A7 a4 F HH ITASE 28 J80RH B2 A N2 B AL T2 1Y
55, 1S Cause AFfEas I WIfEE (IP) I8,
® 4 AL PRALIRES AT (CUD J3d=] 4 AT RERIPMEBRAS AT F % . AN CUO Aoz ]
WHE, ERZEAT CPo ST HI.
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s 1B AL E R P M

31

28

26

25

24 23 22 21 20 19 15 7 4 2 1

16 8 5 3

CU
(cu3:c

u0)

RE

0 0 BEV 0 SR 0 IM7-IMO 0 KSU | ERL | EXL

IE

1 1 1 1 1 4 8 3 2 1 1
& 4-13 Status ZFf7ae

Kl 4-13 7R 1 Status FFfFas RS0, K 4-24 53R T Status A7 38

* 4-24 Status AL

H

ik

CU

P 4 NP ALBEAR I . AN CUO AL AT B E, TE U CPO B2

A

1- AT
0- AnH
CU B WHIME A& 0011

TRE . W2 0 BN, EERFIRE 0.

BEV

) Ah A B N D bk
0 - E%
1 - B

SR

| FoR G HRENHIINAE

M

B PRI ANAMER . ERATAE RO AE R . W SRR T A R, 5 AT F

BfR, FIN Cause ZAZ#RIIH T Pending =7 BUAR RN AL 45 B A7 .

0—%41k
s

KSU

AL

11 AR X
10 AP
01 BEA P
00 s

ERL

R, RN, WAEEAL, NI S Cache H iR AbHE A4 5 B LAV
0 L

1 iR

EXL

BISNG . AR, WAFEAIEL Cache FHRTIKKIBISN A0S, APEER

R E %A

1E

T .
0 ZEFI T T
1 FERERTA b

Status A A7 A1 UR1 7 IR A
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A Status A7 AF & T AT RS 38
O RE: AT A LUT SRR, Pl i RE

m[E=1H
m EXL = 0H
m ERL = 0,

R E R, IM AL B fo b .
ORMERNR: UL T HEA P . ARABER A PR R ERE TR
o
m 4KSU = 10, EXL = 0 F1ERL = O I} AbFR 3840 T340 F P SRR T .
m  4KSU = 01, EXL = O A ERL = 0 B AbFE AT P AT .
m  4KSU = 00, or EXL = 1 8¢# ERL = 1 AL B$AET AAZ ST .
O HIME T (R T 1] M Ab BB A AE WA U, ] DAV [l Py R bk 25 ]
o AGH P HbEA VTR YA AR A TE WA BB A P A SR, mT AU 1A
AL P ks ]
o M HhbZSEVT . ACER AR X =R 2 R T LAy ) B P ik 2 ]
Status #7748 AL
SAIR, Status AFfF#EAZ 0x00400004

IntCtl &5 1288 (12, select 1)
1E Rlease2 WIRRAH, IntCtl ZFf7#s HREZEGIT R I WrstE . A4S & A WA s 5s

T 4-14 BT IntCt] FFfrasiurg s, R 4-25 $5B 75N E X
31 2928 2625 109 54 0
| terr | reecr | 0 | Vs | 0 |
4-14 IntCtl 7S

% 4-25 IntCtl ZFf7a8k

i iR
IPTI XTI X MR B ) S
Encodin | IP bit Hardware
Interrupt Source
2 2 HWO
3 3 HW1
4 4 HW2
5 5 HW3
6 6 HW4
7 7 HW5
IPPCI 27~ Performance Counter HIH W5 .
Encoding | IP bit Hardware
Interrupt Source
2 2 HWO
3 3 HW1
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4 4 HW2
5 5 HW3
6 6 HW4
7 7 HW5
Vs FESEIL A B P T B A, SRR v W 1) R R A A 22
En oding | Spacing Between | Spacing Between
Vectors (hex) Vectors (decimal)
0x00 0x000 0
0x01 0x020 32
0x02 0x40 64
0x04 0x80 128
0x08 0x100 256
0x10 0x200 512
0 RE . DAHEZ 0 BN, BERIRME 0,

SRSCtl % f7as (12, select 2)
BT AL . GS232 KLV T Fa. FETAEEAS AN 0.

31 3020 2625 2221 1817 1615 1211 109 65 43 0
| o | owmss [ o [Eess| o [mss| o | es [ o] css
4-15SRSCt1 254752
% 4-26 SRSCtl ZA%-2335

B iR

HSS RRTLIMIF TR BN 0 RREA T35
EICSS EIC Wl 52 T 25 A7 2020

ESS SR T A AR

PSS B — MR T AP a 4

Css HET T A

0 RER . 2% 0 5N, BERIR[E 0,

SRSMap Z 1755 (12, select 3)
FR T F A7 e 5 7 ) E I N R R e GS232 RIS T Z A7 es. B TG 184K
N0,

31 0
|

| 4-16 SRSMap 27 {7#%
Cause 2i178% (13, select 0)
32 LRI AL Cause ZFfrasfiiid | i — MaAh R A 5 AL
B 4-17 BoR TIX—27 a0, £ 4-27Cause & 7 & B iiiA T Cause ZFA7as 5.
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—/> 5 ffl4h (ExcCode) #RHH TR —, W3k 4-27 Pis.

31 30 29 28 27 26 252423 22 16 15 8 7 6 21 0
BD | TI | CE | DC | PCI 0 | v 0 IP771PO 0 Exc— 0
Code
1 12 12 8 1 5 2
K 4-17 Cause ZFfE4%
% 4-27Cause ZAE44I8
% Ei::30)
BD Fi i J SR F B A1 A5 TE 43 SE I Al
1 — ZEH Al
0—IE#
CE R A RS AN AT A A B AL BB I B T S o
DC i Count A AE4%. DC=1 I i count Z 7728
PCI Performance counter "1, FHRAR/R & 75 A RRAL L) PC
v Faom ) T Rl R S 1 (0 FoRsg, 1 RN AR R D
P TR SRR T AR R FEA R BB WSS . TPOTIPT 2R, T K
B 5THR.
1— il S 4
0— A iy
ExcCode B4R (W#5-11)
0 TRE . W2HE 0 BN, EEIFIRE 0.
# 4-28 Cause FFA7A% ExcCode 5
I5MRES Mnemonic R
0 INT g
1 MOD TLB f& &4 51
2 TLBL TLB 4k (e HHE4)
3 TLBS TLB fil4h (F#6if)>
4 ADEL bR EI 4 (G EREE BUE 4
5 ADES HuhEEE RGBS (D
6 IBE SSRGS (HUE2)
7 DBE SEETREI AN (BT S
8 SYS ARG 5
9 BP Wr £451 41
10 RI NEE RPN
11 CPU Wrab B AT 141
12 ov SEA H A1
13 TR R BFA51] 41
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14 - TRed
15 FPE NP
16—22 - TRe
23 WATCH WATCH 514
24—30 - TRe
31 - TRe

Exception Program Counter ZF{f#s (14, select0)

IR i Ei 3% (Exception Program Counter, fajff EPC) & —Pit/BHAHE, ©
UG S PR 25 TR IS R 4k 2 Ab B

TR HISN, EPC FAFas KN A2 NIz —:

® JEAEHLLL, XESEBISMOEEER, B

® Y HTHI X EH B TR A CUTRATED SCEM T, $8AIERALAE Cause ZF1EAS
RR BN e L,

2 Status W fFas A EXL AL4CE 1, AP A'S EPC 951745

Kl 4-18 7R T EPC ZF A7 48 1A s

31

| EPC

Kl 4-18 EPC ZFA7a%

Processor Revision Identifier (PRID)ZF1£%% (15)
PRI FA7as & 32 M RIRZ 748, ZA TS T e CPO ARA 1) SL IR
RFUEAT A HIE .. 4-19 RIR T ZFAFa MM £ 4-29 #id TiZ 5728 1038,

31 16 15 8 7
0
0 IMP REV
16 8 8

Kl 4-19 Processor Revision Identifier 2717 4%

* 4-29 PRId #FA7#33k

= #iR
IMP SLHR A
REV BAT A S
0 RE . 2% 0 5, EEEFIRE 0.

PRID ZFAFas AIRAL (72 0 1) mTRMEMEATRRAI 58S, TMimfAs (15: 8) frn] HAESL
BURRAH S, s 2F SEBUMCA 52 0x63, B1ThiiA 524 0x02.

FRA SRR R RN Y. X, Ht Y (7. 4 67) NEERAS, X (3: 040 A/
&N

WA 505 0] DAX 73— L AbER 28 AR A, (BN BE IR UE AL 253 AT AT e B AR I AE PRID
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AT, BRI, ANRECRIERUA S S L AVABLAR B S B . BUMIRANRE, 3
FEHMEBCE S, TR ASBEMO PRID 27 7 8 1 A RRA SR AR AL BE 25

Config0 251725 (16, select0)

Config TFAFasME J GS232 ALPE &S & AL B £ 3K 4-30 B T iX Lkl

i Config ZFAFEEMINAL 31:3 B X —S8fc Bk I, 78R AZi i &, 1 HAE N
REPIRAS M ALFETE Config ZFA7avH, FTHAMIVIR . HABCEET (Config ZF /74
f7.2:0) REATEL/ 5 1 3F H i R sl . 76 A7 I X e sl 2 15 AT 5 SLIT

Config ZFf7-#s L E /& Z BRIV . Config ZF 7 AR 1E Cache Al FH - Al B 12 o 4 Ak W1 4
th, FHH, TEMTAEFSCEG Cache NiZHE FHIMH L. .

K 4-20 £/ T Config Zfresfikk; #F 4-30 Config FAERstAIR T Config 21T
AR, Config TFAFARHIMIE N 0x00030932,

Config & £
31 30 25 16 15 14 13 12 10 9 7 6 4 3 2
M 0 BE AT AR MT 0 VI KO
K 4-20 Config Z¥17ey
# 4-30 Config ZF{74%3
= iR
M I~ configl HFAFas &5 92l
BE 1 KR

0: /IR

AT 0: MIPS32 #%&
1. ALREVII 3 2 frhikft) MIPS64 e
2: MIPS64 St
3: PR

AR 0: releasel
1:release2
2-7: fR¥

MT MMU &7

VI 4 cache £ & cache

KO KsegO f) Cache —# 5%,
7 — Uncached Accelerated
3 — Cachable
2 - Uncached

Configl &1£28 (16, selectl)

Configl ZFf7astmill Config0 ZFAFes e T GS232 Ab¥HE 2% rp HoAth & Fhfic B L FE0l; H
LG Icache, Dcache HISTRACE 40, LIS HIAREL, cache ITHIA/N, FHREAEL.
W cache 77 K/NA 0, WIFEIR cache & K.

31 30 252422211918 1615 1312 109 7 6 5 4 3 2 1 0
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M MMU IS IL TA DS DL DA C2 0 PC | WR | CA EP | FP
Size -1
K 4-21 Config FF A7 2%
# 4-31 Config ZF{74%I
=% iR
M FIRAIGR B LIL T config2 FFfFds
MMU TLB RIFUA Mk
Size-1
1S Tcache &% 120 %L
L Tcache AT IR/
IA Tcache ZHAHIPEL
DS Dcache f3i% H12H 3
DL Dcache BT HIR /I
DA Dcache ZHAHEREL
C2 Coprocessor?2 s& 15 L
PC Performance Counter F&75SCIf
R Watch 75 7 /2 75 55
CA AR s 447 2 75 S B
EP EJTAG 72 75 LB
FP T s DA BT T S I
0 REIK, A5 0

Config? & 1728 (16, select2)
Config2 EX T ZREFHISHE, RN 6S232 &AL A7, B A s
IR R LR N SEIL T Configd A7 2% o

31 30 0
M 0
Bl 4-22 Config ZFfre
# 4-32 Config FHIFasis
B iR
0 e, W% 0 B, BHIRE 0.
M Config3 ZAfFas &1 LI

Config3 #{7#5(16, select3)
Config3 77 7 #= 4 B Config0 & A2 a5 FiE 1 GS232 Ab 3 &5 v HiAty & fic B ik

EEIP
31 30

48
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M 0 DSPP | O 0 VEIC VInt SP 0 MT | SM | TL

K] 4-23 Config #A7%%

% 4-33 Config ZFFf7asis

= iR

M FkFa R 2B I T config2 ZF7ds
DSPP DSP & 75 S

VEIC BRI T AN

Vint RBEILT A=

SP S SN T

MT /I T MTASE

SM RABSEILT Smart ASE

TL BT Trace W4

Configh 1228 (16, selectb)

Configh FFfFay A (6S232 H Wi S F M a7 /288, FIRECE &M o3 3l 77 =X,
DL RS2 15 S S A T
31 30 11 10 9 8 7 6 5 4 3 2 0

0 Rti Br config

& 4-24 Config ZFff 7%

% 4-34 Config ZFA7#8IEk

= Eiiipy
0 OB 5
Rti 15 SIS T

Gy SCWTTA, BT

Br config

gmid I3 I J7 5
3’ b 00 | Gshare %3] bht

3’ b001 | Pc % 5[/ bht
37 b010 | &2k
37 bO11 | BRAARHE
3’ b100 | [ FTBkE:
37 bl01 | k%

Load Linked Address (LLAddr) % {7#%(17,select0)
CINsiEEYes

WatchLo 77 {7 #%(18,select0)
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WatchLo 5 WatchHi 2717 %% L [E1# it Watch 5] 412 1 .WatchLo /& 32 fi7 [ 217 5%,
AL AL T R L7 R — Nl . WA RE AT XA B 5 R — A
Watch fil#h o X AMRFPERA TR, RA1E Status Zi7#4 1 EXL il ERL A7#54 0
I 4 &% 4= Watch i1 4b.

Kl 4-25 ffiif WatchLo #7735 t% 0, & 4-35 #iiR T WatchLo #7745 1.

31 3 2 1
VADDR I R
29 1 1

& 4-25 WatchLo ZF17#%

% 4-35 WatchLo ZF{F a8k

= R

VADDR REHbHERT 31: 3 £

I U SRV 1, TR I R A 41 4
R MR 1, 7E Load B R ZEBiI4E .
W WV 1, £E Store & AH14
0 TR . WA 0 5N, BEIFIRE 0.

WatchHi 21755 (19, select0)

WatchHi Zif7ass2 32 M HIZ 788, B 5 WatchLo W EHHE R HAB(E B, Ehln ASID,
G fir, Mask Ao IR G AN 1, IAFEMS WatchLo VGEC R Huht #8451 & Watch i 4h
W G AN 0, IARH 2 WatchHi ZFAF48H 1 ASID A5 EntryHi 2547 %% - ASID £zt
i, H &S WatchLo VLR A BE 5] & Watch Bl4b.

4-26 Fiik WatchHi ZF7# 5, & 4-36 #i& T WatchHi ZFFA8 M.
WatchHi 2717 %

31 30 29 24 23 16 15 12 11 3 2 0

0 G 0 ASID 0 MASK 0

4-26 WatchHi 2F {788

R 4-36 WatchHi ZF77#%1

= L

G R GAHN 1, AL 5 WatchLo VLEEH HE b ESES 51 & Watch 14, U
RGANO0, o RH 2 WatchHi 25778 I ASID A7 5 EntryHi #1748 H ) ASTD
HEUCHE, H EEHhhk 5 WatchLo ULEE A RE 5| & Watch f5]4h

ASTD Hihk =2 [a) bR TR 45
MASK FE RS
0 REF. WhZIF%E 0 5N, BeitiRIE] 0.

Performance Counter Zi/725 (25)

GS232 MbFEZEE LT A ERETHELES (Performance Counter) , fBAI143HI w2 CPO

50 EEPHEAERAA

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY

s 1B AL E R P M

WAEAE 25 T select 155 select 3 ZFfFas. NI SRIBAS il 25 £74% 70 ) 256 21 PO 2747
% 25 T select 0 5 select 2 ArfFds. BEMFHERHANE 32 (LH0B/ Sarfrds, JFHAER
DR f b P B R AR F . BT EERAS TT DU —Fh S A

31 11 10 5 4 3 2 1 0

0 Event 1E U S K EXL

427 il 57 B PERE T 17 28

31 0

Counter0

Bl 4-28 TEEETIELES AR AEAS
MrHEER I E AL (31 D) AR 1 RS RR D B, THEER I A — i TP6],
R HE AR R W, AETH RS B R o P e a5 5, TR Akal. R 4-37
R 24 S AAAEHIR I . R 4-38 IR THEUEREAI BE o R 4-39 FERTHEEE 0 Al
THEES 1 & B S
F* 4-37 Bl

[10:5] [4] [3:0]

Event 1 Select IP[6] Interrupt Enable THEUE e (K/S/U/EXL)

*£ 4-38 HEUERENLE X

2l G A A Count Qualifier (CPO Status FFEE%iR)
K KSU = 0 (WN##EX), EXL = 0, ERL = 0
S KSU = 1 (N0, EXL = 0, ERL = 0
U KSU = 2 (Fi@f #i0), EXL = 0, ERL = 0
EXL EXL =1, ERL =0

*® 4-39 MR 0/1 F
=1 WEfES R
0000 Cycles JE 3
0001 Brbus. valid AL
0010 Jrcount JR 84
0011 Jr3lcount JR #843F Bk rs=31
0100 Imemread. valid& —2% T-cache e
Imemread allow

0101 Rissuebus0. valid Alul #E 2 &0
0110 Rissuebus2. valid Mem #/F 2L & 5
0111 Rissuebus3. valid Falul #4E 2 & 5t
1000 Brbus_bht BHT %5045 4

51
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=14 WEfES #Hig
1001 Mreadreq. valid& MESF
Mreadreq allow
1010 Fxqfull I 5 A 555 BN B335 FR) £ K
1011 Rogfull BB A L
1100 CpOqfull CPO BAFI3iE B V%
1101 Exbus. ex & Excode=34, 35 T1b FIEIHh
1110 Exbus. ex & #il5h
Excode=0
1111 Exbus. ex & RPN
Excode=63
TagLo(28) 7 /7 #%

TagLo ZFfE#t A2 32 AL/ a7, HTIRAE—H/ 4 Cache HIAREARES, £
FH CACHE 11 MTCO 454 1E Tag /78 5 -

Bl 4-29 BIR TIXEEEFAE A T —2 Cache (P-Cache) #AEMIFE .

# 4-40 Cache Tag FFfFEasid A | Taglo Ml TagHi 2347 &% FHEITIE o
TagLo Z 17 #%

31 8 7 6 5 4 3

PTAG[23: 0] cs SCSETI 0

24 2 2 4

K 4-29 Taglo % 1##% (P-Cache)

& 4-40 Cache Tag ZF1F 25t

= iR
PTAG fa e Wy HbEY 31:12 f7,
cs ¥ 5E Cache HIIRES.
SCSETT XFR Cache f77E 2% Cache HJZH5 (4% Cache %35 0)
0 TRE . LAHZ 0 BN, BERIRE 0,
ErrorEPC & £ 4% (30)

k7 T ECC A AT B4R A4, ErrorEPC %517 2% 5 EPC 2947 24 2 00h & F T AE S A7
WAL RURT] BERcH T (NMDD Bl AN AR A R T Sgs .

ErrorEPC & —MMEEH 74, CaMEAHE ARG T2 BT GHAT I SR E .
K 4-30 &7~ T ErrorEPC 2FfE 2 HIM%

31
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ErrorEPC

4.2 CP0 5%

64
& 4-30 ErrorEPC Z1%%%

£ 4-41 H|H T GS232 b g E X CPO 54

*& 4-41 CPO 5%

4 235

CACHE CACHE #1E
DMFCO M CPO HXILF
DMTCO HRFIEF CPO
ERET 1l 4% ]

MFCO M CPO B AHE
MTCO FEHRIEF] CPO
TLBP 2 if] TLB 1

TLBR FI 251152 TLB K1
TLBWI IG5 TLB I
TLBWR BEHLIF 7S TLB 5

AR

JEC A ER 2% e % AL FRAE R b LK 2R ARG, BLHE CPO AHC AT AZAHOG, Ak CPO $84>
FEATEEL NOP $5 4R IEFR 2 791

4.3 EJTAG &1t

4.3. 1EJTAG /T 48

EJTAG J& MIPS A ®lHilE ) EyiaiyE, ess TEEE1149. 1 Pl i FE A it A )y R
PREMK. EJTAG TEHIR RS ALEE &5 P BB iR NS o Fs i, 2490 2 — il & 2%
PRI N — PR R A . NS, AT T R A hiE AT, ST IR
AR . RS AT, BRI RS T LLEAT &0 EJTAG #84E, FErTLld it
TAP SRR BN TIE S . R R S4T DERET 484 5 MR GE . # R R 40R
UG, P2 AR A Gk SR AT AR 2 o TR I AT DU I B iR R G e ik
(B SR (TDI, TDO, TMS, TCK) v in]—LLAb R3S N SR N7 /7 2%, fAfifanss. kT
WLIEAE 3 11 -5 4R R Fe A I8 A5 B Ll i — e ] 5 045 55 5 40 L BAR BI R (probe)
HEATERE . FEDN EJTAG AR E R R B

53
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Setup of Debug System with EJTAG

System Prototype
Debug host ¢y S
Rs-232  EJTAG probe JTAG TAP Svstem CrU
efc. interface 15 ,'c ] with
+— TAP access [= - s EJTAG
\“% JTAG scan | SOC ASIC/ASSP
T chain

K 4-31 EJTAG Wik~ =K

GS2321P SZPL T EJTAG3. 1 RIS EZIRAE T LA JUAN T TH IR Zh g -

PR BI AN AR T BEAE AL BE B PAAT I FE HPOL SR AL B AR N EIRES, EJTAG #ilE
THETRBISN . UG ANR AR %, AbFRZSE N R, 7RI T DL
PR AU R AR FE RS, IAEXIREE,  ZE R U F A 45 1 B 138 r B 5545 20 o 46
AMEFEFE PR N 3T, ATCAER IR EALER AR AT DL g R R G H O, et
25 IP ST \NFERBI 4, 430t DSS CRRABIEIR A5 ), DINT (FhERiEuH1 181, DDBL
(load ¥#EWr ), DDBS (store ¥ W), DIB (F84 Wi A1 DBP ($h47 SDBBP #5414
#h), DDBSImpr CRERfTH(H LU store K s) , DDBLImpr CFERfAHE ELELH load 448
Wr ). BT B AN RS Y, X B, DDBSImpr, DDBLImpr 5 EJTAG ARVE RN E
B XA

WRANE) BEJTAG PIAT. EJTAG oAb &5 76 A X T BES I R 58 2 AMTELEE 2 B E 2L
o EJTAG BIXF5r NAFHE LS B AL BE R (0 A A7 25 0], MACERERE 2 R 3] kseg3
B0 R AU bk o

YR WT s 484 o EJTAG 51N T — 28 B 25354 SDBBP, SDBBP #5444 Ab 2 2% & T 173K
RAS, SRJE M EJTAG A A7 1 AH b kR L AF O 1 A BRARAS o

TEAEIT o EJTAG [FIRS 2 SC T PR REAR T . — P2t Wi, AR MR 18
FLHIEEUHR (I Al A s 3 A — Pl B T A, A A 3R AN —ANRE S R R AU A7/ B
I i % o GS2321P SEHL 1 ASAARE A7 £, [RIRS SCRF 2 AR AW SF 8 MR W s (2 2 ).

DDBSImpr, DDBLImpr #iAMISEEl: ASLARRE AR LR T sl b, @l <30, H il
Sib T 25 DI ) A — i 00 5% R R A B A R G A AR RS B AR T LA, AR — A
load BEEANGT A, [F]AAE 07 o 75 B LA %, F T nonblocking FOETE, JE i n
BERT store B MTCO 654>, BEASBEMRAEREHE T o 1 e 155 0 HR AE S 20 W I 55 30 3R
BB AME S, HE IR A BRI L ZR [FERAE A A .

GS2321P W15 EJTAG AHC RIREAF SO e 3 A4S RIS HI /748 (DCR). B4 i 27
1745 SCFF EJTAG VRTHAE AL BRARAZY 2 . EJTAG TAP 25384y . FTHI 4 LA B2 43 ) v
24

4. 3. 2981 ITHIZ 752 (Debug Control Register)

PRz 277725 (Debug Control Register, PLRfaI#F DCR) #Ef: EJTAG A —1t&
N EAURASS B B2 OXFFFF FFFF FF20 0000, a2 drseg BmEE AN 0
&b, 7E GS232IP H1, DCR 2 32 A,

DCR $2fit 7 AR R T AN EB R A NMT #21). R Ui NI 15 5487, $84 W A
AT r 2 ST PC KA 15 T F DASCRAFE A BASE = ZEDhRE. B 4-32 DCR aif7-as s X
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iR T DCR k&3, £ 4-42 DCR 2947 #43 BAAA 48 7 DCR b &M

31 |29 28 17 16 1510 | 9 8 6 |54 3 2 1 0
30 18
0 ENM |0 Data | InstBr |0 PCS | PCR | O | IntE | NMIE | NMIpend SRstE | ProbEn
Brk |k
& 4-32 DCR #FfF#g
K 4-42 DCR %17 483K
A4 FEqL filiik /5
ENM 29 EFRERTE Kernel AR T ) R v & 1 - Rk
0: /N
1. K
DataB 17 AL T A B A Rk
rk 0: A SEIUREAHH0 A
e SEBLT AR H0E W i
InstB 16 AT T R A A Rk
rk 0: AR SEIUBEFHE A i A
1: SEHUEARE2 W7
PCS 9 SETSSEILT PCRABEHLA: R
0: ARSEPERFEHLH
1 SEILT RAFENLH]
PCR[2 8: 6 PC KFESA: PCR A 0 B 7 /3 5IEREE 2 19 5 XT5, 2 | Al
:0] K16, 2HI 7, 2K187, 2H 97, 2/ 10, 211 A2 | A
(1 12 RJT A REAT — UCRAE -
IntE 4 ST SOV AR LU T ) o 87 - A i
0: A "5
1: fevrH i
NMIE 4 FE 5 SRR B 8 NMT oI A
0: ARV NMI e
1: foiF NI
NMIpe 4 EZQVIEEER A Rk
nd 0: JooARHR NMI
1 AR NI
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Probe 0 [7] ECR 2717 %% Proben 15: i
n 0: ARV dmseg

1: YU dmseg

0 31: 30 DIEN 05 B EHRE 0. Rk
28: 18
15: 10
5: 1

4.3, 3FEHIT S

GS232TP $2fit 1 2 /M4 4 Wy s Al 8 AN EHE T i EAE L BRI, — A
Wr S 2R 2, KRR ARSI s 4% ) A A7 2R N BARG B, R AR AR W A A B T A
BAL TE GS2321P Hr, Fi A RN W s 91 S0 R RE R 41, s Wr s A AN 3R A7 1 1) L
K 4-33 RIEA W AABIEWT S . R 4-43 S8 AW AR AT RS A K 5 2 A A
drseg H I FS & .

PC Debug ] 4)
~ TR 452 1B 2t >
ASID Wi A
TYPE
> Debug 114
ADDR s A2 5 M e >
Wr bR &
ASID R
BYTELANE

Bl 4-33 ffFHR 4 ol W s
T BRI A, MW S5 AR IR B2 [m] 21 fd e W8T s B FR 2 o a0 SR A ASTE B 71 IR 55
FEF AR 2, 2 SRR SRR A 14
F 4-43 BEAF S F AT

F AT AR AR HA4 1F drseg Himfe &
B W 5 T AT AR L 2
DBS B W SRS T A AR 0x2000
DBAn AW A B AF RS n 0x21004+0x100 X n
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DBMn KO T RIS 27 A7 25 n 0x2108+0x100Xn
DBASIDn FPE T ASTD 274748 n 0x211040x100Xn
DBCn KR I R4 ) % A7 48 n 0x2118+0x100Xn

T2 W7 25 77 S S B

T AEEARTD TP AR f£ drseg "L

IBS TR W RS TG 0x1000

IBAn Ta A Wi S HhEFF A7 48 n 0x1100+0x100Xn

IBMn B4 W RS A7 A2 38 n 0x1108+0x100Xn
IBASTDn Fe 4 W7 5 ASID 2 AE58 n 0x1110+0x100Xn

IBCn A T P AR AE S 0 0x1118+0x100Xn

e n ARREE n NSRRI AAEE (FRAMAin N0 213, HElrSn O ET) .

K 4-34 $5iR T IBS I, * 4-44 BARNE T IBS FR &AL,

31 30 29 28 21 24 23 16 15 1“4 0
0 ASIDsup BCN IBPTshare BS[14: 0]
Bl 4-34 IBS ZFf7 A
% 4-44 TBS itk
1 i ® /5

B4 FITLEARL
ASIDsup 30 FORAETR A W Rl P2 15 3C5F ASTD A LLAL: R
0: ANSCEF ASID HLAL
1: SZHE ASTD Hhig
BCN 27: 24 FIRPTRBLR 4 W7 L R
0: fRH
1—15: FR4 W R
BS[14:0] 14: 0 WrsibREAL: BSIn]AUERES n MW i ILEC R A2 | Wi/
1o 7E GS2321P W U BS[3:01H &L, BS[14:4] AZi4HE | "B 0
0.
0 31 BN 0; BEHETRE 0. R
29: 28
23: 15
Kl 4-35 $iiid 1 IBAn HURE S, AN IBAn H N B RoR— MR mi LB R B3 o
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IBMn )4 “17 FoRMNALATZELE, N “07 RonAHMAL 75 2 LA

K 4-36 fii& 7 IBMn RS, A IBMn N R Rm— DT84 W EL R bk i,

K] 4-36 iR 7 IBCn H#0, £ 4-45 AR T IBCn H &AMk

31
‘ IBAn
K 4-35 IBAn ZFfE2eig =l
31
TBMn
K 4-36 IBMn ZFfE88H% =
31 24 23 3 2 1 0
ASIDuse 0 TE 0]
& 4-37 IBCn ZifEa8H% =
% 4-45 IBCn B3k
1% i it /5
B4 FTAEfL
ASTDuse 23 FORTEFR AW i n A2 B8R ASID o Eb 5 AT
0: AM#EA ASID Hb# S|
1: f#iH ASID Eb#
TE 2 FRTE AW 4 n ULECH 2 75 215 1BS 0 BS[n] £ CijE:
0: A& BS[n] IR
1: % BS[n]
BE 0 FRIBT S n BIULHEC 75 31 A& T 45 42 AT/
0: ANB| AW Aok CiEE]
1: 5k s sk
0 31:24 WIRE N 0; BzHIHR A 0, Hik
22: 3
1
52 W 5T VS EE 2% 2
IB match = ( ! IBCn ASIDuse | | (ASID = = IBASIDn ASID) ) && ( ( IBMn IBM
“(PC " IBAn IBA) =="0 ) )
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T EFEHE: 2 BE 28BN 1 I, BT sS USRS I, BRE TE 474 0, 1BS # ) BS[n]
PARIR S E N 1. RIS E N S A 5, BE T DOl A5 1f) BS SR W& A 7 5] i
T4,

K 4-38 #iiR 7 DBS #% 20, R 4-46 EARAN T DBS H &Mk

31 30 29 28 27 24 23 15 14 0

‘ 0 | ASTDsup ‘ NoSVmatch ‘ NoLVmatch ‘ BCN | 0 BS[14: 0]

K 4-38 DBS Arfras il

R 4-46 DBS Hi#id

1 fih S0 B/5
A4 PTEqz
ASIDsup 30 FORTESR A W R T3 SCRF ASTD LA Hi

0: ANSZRF ASID Hbgk
1: SCHF ASID E#R

NoSVmatch 29 TR AE BT R AP Rl R AT (LU R
0: RIBLHEHhdE o L BME
1. Atk

NoLVmatch 28 R BIEEAREWT S0 Load B HEAT(E LLE: R
0: RIBLHEHhdE o e
1. Atk

BCN 27: 24 T S B A 04 T A R
0: ARSEHUHIREWT R
1-15: A A~ %

BS[14:0] 14: 0 Wrsibr AL BSInJAREEE n ANEUE T VRS &R0 | vl

T . fEGS2321P H 5 BS[7: 0]4%, BS[14: 8] | /A5 0
DAIRAEERN O

0 31 WIS N0, FFHBEEH N0 Hik

23: 15

Kl 4-39 ik 7 DBAn RS, 44 DBAn f P & R — AN B I s b A ) ke b

Kl 4-40 #5387 DBMn BIA% N, FEAS DBMn AP & R — B I s b b ik A
DBMn () EF—AiN “17 RN TRELEL, J “0 “FRH RO 2 AL

K 4-41 #5& 7 DBCn k%R, £ 4-47 BARA4H T DBCn H &AM

31 0
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| DBAn
B 4-39 DBAn ZFfE 8% 3
31
| DBMn
Kl 4-40 DBMn 7777 234 20
31 24 23 22 21 14 13 12 11 3 2 1 0
[0 [asmuse [0 [BA[7:: 0) [NosB  [NoB | 0 e [ o | B
Kl 4-41 DBCn 7747 4% 2\
# 4-47 DBCn Hifid
1% fif & E4E]
54 FrAEAL
ASTDuse 23 FRHAEWT A n IVLAC /2 75 752 UL ASID: AL
0: AFHEASID Hi CIEE]
1: 5% ASID Hhig
BAT[7:0] 21: 14 BAT s — (3 X5 o () — A4, 2R BAT WOl B o | wrisk
1, JUAHRLE B T A 7E G R A 200 LIS
0: XZ 7 HIYT 1) AT BLS| AL S
1: XFZF A9 K77 10 72 DULAC N B 2, AN51R UTED
BAT A4y 0 /2 UL TE T 1 06 22 S5 A
NoSB 13 TR store BRIERZ T 51 A ILHC: Al
0: store $#fEAI LA K VAT ]
1: store FEAEAFI LA R ILHD
NoLB 12 R load #HAE2 1 51 A ILES: AL
0: load #fFE A LAG| K ILAC CIES]
1: load #AEARTLLS] A ILAC
TE 2 R W R n UGS 2 75 2 ¥ IBS A BS [n] fiL: Al
0: A& BS[n] CIES]
1: % BS[h]A1
BE 0 FRBARW A n (FUTHL R 75 22 51 R 7 g5l 41 A/
0: ANGIRWT A I
1 51K WS4k
0 31:24 WA 0; I IRE 0, W
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EAE UGS SIS S
DB match = ( ( (TYPE = = load ) && !DBCn NoLB ) | ( (TYPE = =store )
&& !DBCn NoSB ) ) && ( !DBCn ASIDuse | | ( ASID = = DBASIDn ASID ) )

& ( ( DBMn DBM | ~ ( ADDR "~ DBAn DBA ) ) == "0)
& ( ("DBCn_BAI & BYTELANE ) !=0 )

i AR K 2 BE SZ4CE N 1, QR VLS 1, B TE 7224 0, DBS # (¥ BS [n]
PARIR B Y 1. IAEE AW i B A1 5, Bp el DUEE B BS SR A0 8 i 51 %

T

4. 3. 4EJTAG tH KRV IR S #23 R

(1) AL ARSI S o R R A I SN RN R E N, AT DERET

BAC PR ELE W] LGB H Debug #230. AEIHBURESUT, T DME AR T A7 HUAL 2R 45 BT,
Bt SRR 2O SR 1 BAT ) BHIR LU (R
PR BISME S 2w F R s

F 4-48 RBIIME SR

WA 4k i (PSS!
=) Reset e
Soft reset
Debug Interrupt P
DDBLImpr/DDSBImpr
NMI R
Interrupt
Debug Instruction Break P
Address error on instruction fetch e
TLB refill on instruction fetch
TLB Invalid on instruction fetch
Cache Error on instruction fetch
Bus Error on instruction fetch
Debug Breakpoint (SDBBP) PR
Other excution based exceptions B
Debug Data Break on Load/Store address match PR
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Address error on data access

TLB refill on data access

TLB Incvalid on data access

TLB modified on data access

Cache error on data access

Bus error on data access

E[RERzY

FEHBUIRAS T, RATER D BIHhaT CLARELR Y, A7 S SRR B, B AR DLis W T 3

. 4-49 FIsL SRR

oEg PR A A A Ak 2
= Reset Al AE I B
Soft reset
Debug Interrupt B
DDBLImpr/DDSBImpr
NMT
Interrupt
Debug Instruction Break
Address error on instruction fetch FOHTEE N AR
TLB refill on instruction fetch
TLB Invalid on instruction fetch
Cache Error on instruction fetch
Bus Error on instruction fetch
Debug Breakpoint (SDBBP) A HAT BREAK KT
BEN IR
Other excution based exceptions N R AR
Debug Data Break on Load/Store address match i
Address error on data access TN AR
TLB refill on data access
TLB Incvalid on data access
TLB modified on data access
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Cache error on data access

Bus error on data access

(2) EJTAG #MRF8 24 . 9T 3CHF EJTAG X ThRE, Ab3AR3E T %554, SDBBP

F1 DERET. SDBBP ;=4 —/NMEIR M A

Bl s
PR

DERET 13 &8 42 MR 21 i [A]

(3) WAMS S IRRA LB . BT AR dseg Bt N dmseg (EJTAG WAF) B
Fl dresg (EJTAG Zifrds) Bt TRV 7 BAIRI - AIAH A O s

% 4-50 Dseg %%

B4, TELGRR HE L Cache Jai
Dseg dmseg Oxffff_ffff ££20 0000 ~ Uncached
Oxffff ffff ff2f ffff
drseg Oxffff FEFF FF30 0000 ~
Oxffff ffff £f3f ffff
TR THERREE T OxEEEE FEF ££20 0000 3 OxFEEE FEEF FF2F FEEF
(LR
% 4-51 Dmseg IV 1560
Debug_NoDCR et DCR_ProbEn Debug LSNM paainy
1 X NAETE 0 Kernel Hiuht=s[a]
0 Fetch 1 X Dmseg
0 X
Load/Store 1 0 Dmseg
1 Kernel k=% [a]
0 0 Kernel k=% [a]
1

TR TERRER TR OxFEEE FEEF FF30 0000 3] OxfFFf fEFF FE3F PO (AT

B
#* 4-52 Drseg [V RIEH L

Debug NoDCR eSSt Debug_LSNM 1EE
1 X 0 Kernel #xH bk 2% A]
0 Fetch X AR X

Load/Store 0 Drseg

1 Kernel xRk~ 8]
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FANTRYIE T AFEE O T 15 40 H N HE
% 4-53 WA TN D bk

ECR #7258 1) ProbTrap fif W AR BN Ok
0 Oxffff ffff bfcO 0480
1 OxfFff fEFF £F20 0200 (dmseg)

4.3.5TAP ¥

(1) EJTAG TAP 5 H) EE D REAAE LT JUANT5 1 . OREAT B AT A EJTAG
WiADIRE: @dmseg WAFBUIEAN: @ H)5JELRIENE S AL, MALER R4S IRAS
AT @ M Probe A3 IriER. NERERT TAP WEH L.

TCK
TMS
TAP il 28
TDO
TDI > SRR >
Pk R RO 2 s >
TRST*

v

Kl 4-42 TAP B4
TAP HHAR B (TCK) . AR RIESE (TMS) . MAEE N (TDDD. MR a4
(TDO) AR EEE (TRST*, KA R 4R, TCK Al TMS FH -T2 TAP #5HI 23 HPRAS, MM
AT DLAE UG A B3 Hd 27 A7 28, @ TDI A0 TDO W] LAAEEUEHE Fl G 4 29 47 28, TRST+H T2
ftRPEEES . KT TAP BIVEN{E B v LAZ25 TEEE Std 1149. 1—1990 TAP Al S
BERARUE, EJTAG H TAP 45l #5358 7 5 bR e OR R A2
(2) AT MEIES . 1B A2 T M 27 /2 2% FEFAT EJTAGBOOT A
BB EATERR. 505 KERN S AL, FRAES T EJTAC EEHTES:
% 4-54 EJTAG 84

G it EizRog e
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0x01 TDCODE & 1D 4
0x03 IMPCODE b S SN A ¥ e
0x08 ADDRESS bristasb:lihil o ¥add
0x09 DATA briige sk € ey
0x0a CONTROL e EJTAG #7517 2%
0x0b ALL i o191 | RN G/ T N o K 2
0x0c EJTAGBOOT fHAbFEES reset /AT IR B
0x0d NORMALBOOT FHALPRES reset JEPAT reset LA
0x0e FASTDATA EFREHEA fastdata /708
0x14 PCSAMPLE Merp PC RFE A7 3%
41 BYPASS prin s S

H A $54 TDCODE. IMPCODE. ADDRESS. DATA. CONTROL F1 BYPASS i H1 FEANE 48 27 77 52,
U FF AR, ALL. EJTAGBOOT. NORMALBOOT F1 FASTDATA $&4 Fyiuiih—us, FRATEE NI
HEATHER .

ALL #54

i ALL 84 Address. Data il EJTAG &l ZF 7 as — K &¥0ikd, tn FERATR:

TDI o hE 2 P A Fastdata 2 TDO

Y

A 4

1798 > s 1798

4-43 ALL 54 ERE
EJTAGBOOT #11 NORMALBOOT &4
EJTAGBOOT I NORMALBOOT 484 FH T il b B 4% reset B, J& R AR

U EJTAGBOOT ARENIAFLE, reset B RAEVHR AW 51 R IR 7%, b3 W ]
AP S RN . [EIRT, I AE T ProbTrap ] 7 iRMEI AN DAL R, BT LUE T
Probe Vil dmseg B, XFERIMELE LR MINAERAAR TAERIBOLT, MAERENEEE

25 i EJTAGBOOT B NORMALBOOT $ 4 (I o Bypass A7 #y. EJTAG 2l 27 47 2%
] EjtagBrk. ProbEn. ProbTrap iR P #BH EJTAGBOOT 7
FASTDATA #54

FASTDATA #5841k H54E fll Fastdata &12e%, W FEF~:

v

B P A7 A% Fastdata 75 17 %

A 4

A 4

TDI TDO

4-44 Fastdata 54 ~EE
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(3) BIEaFfias. FRELET TAP FIBIEZ174%
# 4-55 TAP YRR A7 9%
I ZA AR IR S AR e
IDCODE W& ID A et UrallRs &
MPCODE SCILEAE A IOUERT L@ TAP V71w
RpEILia

DATA/ALL/FASTDATA B A A0 Qb3 A7 BB
ADDRESS/ALL HudE AR Qb3 A7 A b
CONTROL/ALL EJTAG ¥ 37 f£ 4% W TAP 5 I RE

T ) 2 A7

BYPASS1/EJTAGBOOT/NORMALBOOT

BYPASS %17 2%

Feft TAP f—Afz R Ar

FASTDATA

FASTDATA #1745

B 5 7E Wi T ) B 40 A A7
BEHEERRT R
PrAcc {7 fO1H

PCSAMPLE

PC R 7 AT 4%

i PC RAFIZ AL H]

N THA B B AF AR A SRR 1 B :
WA ZF A7 4% (IDCODE)
WA R TFAF 2T A 32 AL R ZF A7 8%, HIRIEIISEIL EJTAG Mt % o XA AF 17 an

Hi7E TEEE 1149,

1ARHEAE LT o AP AF A AR SRS S0 T AT R «

31 28 27 12 11 0
A AR R J R ID 1
4-45 TDCODE & 17254530
#* 4-56 IDCODE 217 2% i
FTEAL fihiid /5
W4
AR 31: 28
AT 27: 12 FTEWIE B WA R R S Hie
g 11: 1 BUYEE W& AT WS R
1 0 R
@ IIIFFA7F%E (IMPCODE)
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KA AT A 32 ML A BLar A7 4%, HIRIRW] EJTAG SEBL T IZhRE . A A7 aefEiIkE
ORI SChn s AN R B

31 29 28 2725 24 23 22 21 2017 16 15 14 131 O
EJTAGver | R4k/R3k | 0 DINTsup | O ASIDsize | 0 MIPS16e | O NoDMA | O MIPS
32/64

K& 4-46 IMPCADE Zffas i

% 4-57 IMPCODE 257742131 81

4 FAEAL ik /5
EJTAGevr | 31: 29
4k/R3k 28 FPBUASE IR AT, 0 2 Rak Rl A5 R
DINTsup 24 B2 3CHFR E probe Y DINT Rk
0: A3CHr
1: Xk
ASIDsize | 22: 21 FE W] ASTD FIR/N Rk
0: NI
1: 617
2: 8L
MIPS16e 16 TR AL FR S 2 75 3R MIPS16e ASE Higk
0: A3CHr
1: SCkE
NoDMA 14 ERHA EJTAG DMA 37 H5: Rk
0: A3CHr
1: SCkF
MIPS 0 TR 32 ik 64 frALPEES: Rk
32/64 0: 32 i
1: 64 fi
0 27: 25 RS BR[EE Rk
23
20: 17
15
13: 1
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@ Lz 7as (DATA)

RO,

A B ZE R BRI, 5N K A7 A7 A% BL T E A R

31

AP A E B W B TR

] DA S B 2 A7 A5 7E AL PR A7 B I R T4 AR R At A . U2 A7 4%
HAT BB P ZEAE SR A T Bk, A A s R EA A E L. BB

Bl 4-47 HlRar A7 Sk

ECR ZF 78 [ Psz ST 45058, Psz A& X FRRE:

* 4-58 Psz piff14 X

Ke 2 A o B A AT R B A7 B Bl R/ s BESE3E R P .t t stk AN

Psz PNGN ik ANEL T
[2: 0] 7 6 5 4 3 2 1 0
0 A 000 [ |
001 [ |
010 [ |
011 [ |
100 [ |
0 ¥ 101 |
110 [ |
111 [ |
1 e 000 n n
010 [ | [ |
100 [ | [ |
110 [ | [ |
2 = 000 [ | [ | [ | [ |
55 001 u [ | [ ] [ ] [ |
6 {7 010 [ | [ | [ | [ | [ | [ |
7 FA 011 [ | [ | [ | [ | [ | [ | [ |
Z 100 [ | [ | [ | [ |
55 101 [ | [ | [ | [ | [ |
6 {7 110 | u [ | [ | [ ] [ ]
7 A 111 [ | [ | [ | [ | [ | [ | [ |
3 3 Ay 000 [ | [ | [ |
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010 u u u
100 u u u
110 | | |
AT 111 | | | u = u u u
rres n. a.

@ JihkZi 745 (ADDRESS)
WL 25 A7 2R AL AL ER 2R U M) st ik, FRAE BRI K A 48 47,
A7 AR A% = T TR

32 0

| b 35 17

K 4-48 Hihh 2577 ek
@ EJTAG #% il & 4748 (ECR)
32 ALHT EJTAG ¥ il 25 47 2% 1] LA SR AL BRAR FE 25 reset Al soft reset {55 Debug f&
AET MHEBAAINIGE. . KA, BLREEES. BRItz 4h ECR bS] kA
Cbk. RVFE T BrER . RVFSSIE R ZR SR reset.

A AF AE A% 2R S~ AR R Pk

21211318833 2[°/33|13°/5|°|gl°
SITL 18187228 |B|&|2 |8
1 215 @
K 4-49 ECR #3X
% 4-59 ECR itk
B4 FEqL filiik B/5
Roce 31 LA EE S, Roce MAREFN 1 R ENUEL TAP & | /715 0
BEAL, TR B AR EEIT A,
Psz 30: 29 FEWA T 214 iy A0 28 A R AR 1 K Hig
VPED 23 TEHA MIPS MT ASE (Ab3E8S I, %47 RIR VPE Mal@ Ggst | Hik
.
0: ANSTRFMT BUH SR, IF HAETRUFIRS
L. ZEHIRES
Doze 22 0: ARAL TR EAE W
1 AT A
Halt 21 0: WHERGALIZITH Rk
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1: WAL
PerRst 20 F TH2# S E reset CipsaEt
0: JEAMH reser
L: fFESNH reset
PRW 19 IR 2 PHZE A A B AR A R W
0: KCFEAREE, HUHBE B
1. APges
Price 18 T RRREA I RAFI, RS B2 | /WS
e BRI IR ] 0 FomBA SR AL A AF G 1 o
FEAE S RF A AL S0 B AR E o 0 SRR AT S5 445 (1) A B B8 A7 A 15 0
T B 0 RoRAbFERSAE I 56 o
PrRst 16 Tl Ab B 28 reset, ZAIATH, Hik Wik
ProbEn 15 FI T4 Probe 2 KRS dnseg BUIKIAFEL. s
0: Probe A%
1: Probe k%%
ProbTrap | 14 F T2 RS T B sk . CiRseEd
0: IE% Oxffff ffff bfc0_0408
1: dmseg Oxffff ffff f£20_0000
EjtagBrk | 12 BN 1R SR — SR W g4k, b E g N BURE | AT/ S
PRI BEE T B i AL 1
DM 3 TR 2 AT AL B 2R TR P AR Rk
0: LRI
1 PR
0 28: 24, JZ1H] 0 R
17,
13,
11: 4,
2: 0

@® Fastdata F{7o8
Fastdata /72T E N 1 1. B Fastdata A2 esME R~ TR ER B E
2568, Fastdata Zifras RA 147, AR5,
# 4-60 Sample ZF1F A% Ui
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B4 Z IR RDA ik /5
TC 48: 41
ASTD 40: 33 SERE ) PC (¥t 2% 7] R
PC 32: 1 PC {f g
New 0 FORZA R R TN /50

@ Bypass F{Fde

Bypass Arfrasfe it — Ao i R EL 2 A7 s, RALERE TAP U5l (RS A BR AT . 1275 17 4%

J& TEEE 1149. 1 [FFE -
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5 DDR2

it 1B AR T A SE, 345 DDR2 SDRAM A%ifE (JESD79-2B) . Jeith 1B 42t
JESD79-2B 25 I NAF 15 #1E

5.1 DDR2 SDRAM 122245 14

s 1B AL — AN Fr ik 5 5 F 18 AL kb s 28 (15 A74T /F kA1 3 43732 48 Bank Huhik)
PO R 25 1] 2 326 (27) .
Jets 1B SCREFTA IS JESDT9-2B e 5 (1 W A7 MR . DDR2 4% 45 S 4 Re i 1% B N S HF
FREM WAL 2R, S EBES (CS n) MIsKBHZ 1. Tl (RAS n) 5
(CAS_n) MK G0l 15 Al 14, 84 3 ALIZ4E bank (55 (BANK n)
CPU WAFHIYEE sk Gep F ¥ fir 47 /A bk, W3R 5-1. #lwl, 1 4~ CS.n {555, 8 >
banks, 12 f74THihkAN 12 45751 Huhk .

2% 5-1 DDR2 SDRAM 4T/ %tk 45

34 30 29 18 17 15 14 3 2 0
| H RAS n \ BANK n \ CAS n | Byte

A7 i R RIS N AL B 88 B MR R 28 AOE N AR 5 G K . LRI 51k, K
RIS AL TE slave HRE.
WAFE T Ze Sl T Eh A TUE B IhRE . X T WA — IRAEI, AT AR v 11,
P A = LR R HL % e $E Open Page/Close Page Sl . A7 il 28 4 PE L4 :
B UK AR RS
JE s RN EE R B 0 g
I WA i B SRR S
W B Delay Compensation Circuit(DCC), R AIEEH) &KL/ g,
1 ALAD 2 REESGRREI, E3d ECC #EAT 1 ALAIEIRIBIE ;
B 133MHz-333MHz ;

5.2 DDR2 SDRAM istiisl

& 5-1 t1 &7~ DDR2 SDRAM i, 54 (CMD) £4%5 RAS n, CAS n A1 WE n. H—A
g R & ER, RAS n=1, CAS n=0, WE n=1.
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TICI . '|;1 . TIQ . T|3 . TI-’-i . TI5 . TIE- . TIT .
CKICK ; f ”'ir Vo —.,{ [ R Y B A \l:'_ YR B It?
.[._ ] J|1_ 4:'L u'l[._ ? |._ _Ix:l -'l[._ _."I:l "i.,_ ,_-&? Illt— _y "i._ _1'! n't_ Y
_resoa i woe { nor 3o H_vor H H e
READ A ie]= NOP ! MOR ! Wop ! NOP ! NOP ! nNoR ! NOP !
e et o Sl o Gl o L o L o Sl o L o G y
1 1 1 = t r\r\l 1 1 1 1 1
T N S S AU IS N B |
1 1 - T T T n— A | AL T T 1 1
DQS;‘DQQ 1 | 1 |.I 1 |]le |fflr |II | 1|l 1 1'\' | ;L'J 1 | 3 1 1
: : \'\ . T . _:_JI T _:JIL |J|r\_ :_."IIL o :_|'1IL 1 |'l' : :
N I S etk E S E S B .
| : | cL=s | : | : | : | : | : | : :
T T O SRS RO BN I |
1 1 1 [} 1 V] | i 1 1
Das i { D'J'ff:t e ): g :| BOUTA |: DGTA, l’r{ur,-., ::I::m.s.-, 'II\ DTl :>—~—|—~
1 i | | f 1 1
I :

] 5-1 DDR2 SDRAM i34, Cas Latency = 3, Read Latency = 3, Burst Length = 8

5.3 DDR2 SDRAM B/

& 5-2 F1 575 DDR2 SDRAM B i, #r4 (CMD) HFE RAS n, CAS n FIWE n. 45
15 R KRS, RAS n=1, CAS n=0, WE n=0. SRR, DM FH iR 57 Bk 5 i)
FE, DM I DQS A2 [F 1 .

TO T1 T2 T3 T4 TS TG T7 n
Y B A Y A f_ _‘.l'—'|||'_ A\ '_‘-II'—'H'_ RYE _‘.'—‘r I,l_'|,|
cKkickf | o v f{ \

= S N _n'll_."I_ R U L _||_.'l._ A T |_|"I._ _."._ll "I'._ 1

1 ) ! Tl i
' NOP ' NoP :;_; NOP

1 1 1 1
1 1 1 1
| \ J T \ / T | (1 ¥ )
CMD'Z: WRITEA! T NOP ' '_':. NOP : : ._. Frechar e:ll-—el MNOR :|| { BankA --
I‘ o | L ' o Ccmpletlan of / Jo i Activale,
1 1 1 1 1 1 1
| . 4= = fpass | - e Burst wile | ! | ' Ill', | :
1 1 1 1 1 1 1
DOS" | I | W ||.|'_ 'I-l i~ h’( I I | I | I III|I | I
! 1 ’ ] ! 1 I R 1 1 L) _
oas T+ T4 UL W ) A A
. 1 l
| .,l\.:|_=ﬂ|_J1=2 ! | X | ' | X | - =wir | : |==wRe \| | '
. y N ! L L + ' ' il 1
I |
DQs : : ': Y h oy : g | v L . 1 : : : : II_)] :
| | |
I [ I

5-2 DDR2 SDRAM 5 #M¥, Cas Latency = 3, Write Latency = Read Latency -1 = 2, Burst Length =
4.

5.4 DDR2 SDRAM &¥i% E N5

NTERG T L FFANFE R DDR2 SDRAM f5iky, DDR2 SDRAM Ff E{EINH B JEHCE .
JESD79-2B #xifE i€ X T VELN B BC B #/E L 2 . DDR2 7E WAF WG AL AT/ AN el I, W AFH]
BT A -

1. RAENHINE], aresetn (55 WE N0, FTA A8 N AW TERR A H;

2. RAENKIN, aresetn G5 WEN 1;
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3. MFCEF AR 32 5184, BLEA 29 MICE T . RS
CTRL_03, RGIHAZH START W 0. T 27 A7 2% #0001 1E A i B A AT LIE %
TAE.
4. [MACE T4 CTRL_03 H & 32 (5184 . ULIT RS SE START %M 1. 455
WA B2 B sl N AR R VTG 4
TER GBIV UEIL f5 . DDR2 SDRAM #% il 253 76 P A7 {80 FH i 75 ZE M0 B A7 8 8L el 1)
T B N (I B S H0E B0E ST F ek OXOFFF FE0O [ 29 /> 64 fr i fEssrh . 4%
R aiE—A 208 IS

5.5 DDR2 SDRAM RAFiEXACE

TE%:E 1B (1) DDR2 SDRAM # il g5+, FFidit BB #ME R, (ff A DLL) KRR [H] DQS
(A o DRIA YA 428 i 4 A SDRAM AR (1] (1 B4 3R (7] % A2 AT B3R, B DAA 23 5] i3k — 2H 42 ]
EREPiE SIS TS IA

DDR2_GATE I[1:0] A1 DDR2_GATE O[1:0]fy#=#i{E 5 H T @EiRMIE . 7£ PCB #&itH,
DDR2 GATE I F1 DDR2 GATE O iE%EEREL PCB ERSIEIR . XKE, REERIFS T MERENS 1
PRAE

5.6 DDR2 SDRAM PAD IEzhECE
% 5-2 DDR2 SDRAM PAD 5z} # ]

A Arae bl | fr PAD 2 il fir o 4t 42 il () PAD
0xbfd010c8 | [27:26] DDR2_ssel[1:0] DDR-CK/CONTRL/ADDR
[29:28] DDR2 ssel[3:2] DQ[31:0]

[31:30] DDR2 ssel[5:4] DQS[3:0]

0xbfd010F8 | [27:26] DDR2 tsel[1:0] DQ[31:0]
[29:28] DDR2 tsel[3:2] DQS[3:0]
[30] DDR2 st[0] All except CK

5.7 DDR2 16 (u T{E#ERELE

DDR2 3Z#F 16 A di 56 BRI MR 1, BCE TAEW R
1) ¥i46fk DDR #iil#%, A5 32 AR Z4L
2) DISABLE_DDR_CONFSPACE 7 # 1, X4 DDR #%i| 3 & =5 8]
3) DDR32TO16EN 17 & 1, {{ifit DDR16 fiifk;
4) DDR2 16 o7 ##s 5 FE s R H T H
% 5-3 DDR2 SDRAM 16 fo ¥ 55 FE it &

AL | AL Pic B 4 i
0xBFDO_0424 | [20] | DISABLE_DDR_CONFSPACE
0xBFDO 0424 | [16] | DDR32TO16EN
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6 LCD

ARzEgh 1B A LCD &4 #% (Display Controller) MIVEZNHIAMELE . Display
Controller fEN—MEARHIRILL, ZRBHE IR 40E AR EE, i X e 347
e, RS, gamma REED IR A B ABAR L, R Y PAS B AL B R T
PR TR AR S RS B S 5, B m K SR A F S 1) MR BB A R A5 5 R A o

(o)

1 FRE

® HpME
® I KWIRSERF] 1920 X 1080@60HZ

e [[{MES

QETTE

® Gamma JJHEEIRFE
® VBLANK [[]#

6. 1. 1 ¥ BN
Display Controller 37 #F LA~ Hda % .

R4G4B4
R5G5B5
R5G6B5
R8G8B8

-> 12 bits per pixel
-> 15 bits per pixel
-> 16 bits per pixel
-> 24 bits per pixel

6.2 HiFsa

WA RIIER:

75

A i B bk

Frame Buffer configuration {15” h92, 5" h0}
Frame Buffer Address 0 {15 h93, 5’ ho}
Frame Buffer Address 1 {15’ hAC, 5" hO}
Frame Buffer Stride {15’ h94,5” hO}
Frame Buffer Origin {15’ h95,5" hO}
Display Ditheronfiguration {15 h9B,5” ho}
Display Dither Table (1ow) {15” h9C,5” ho}
Display Dither Table(high) {15” h9D, 5’ ho}
Pane Configuration {15” h9E, 5’ ho}
Panel Timing {15” h9F, 5’ ho}
HDisplay {15” hAO, 5’ ho}
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Hsync 157 hAl1l,5” hO}
VDisplay 15" hA4,5” hO}
VSync 157 hA5,5” hO}

Cursor Configuration

16" h152,4” hO

Cursor Address

Cursor Location

Cursor Background

16" h155,4” hO

Cursor Foreground

}
}
16" h154,4” ho}
}
}

16" h156,4” hO

Gamma Index

15’ hA7,5” hO}

Gamma Data

{
{
{
{
{16” h153,4” ho
{
{
{
{
{

15" hA8, 5’ h0}

Frame Buffer bit ik HILH1E
Configuration
Reset 20 H 0 reset 0
Gamma enable 12 51 {f#E 0
Switch Panel 9 1, RRZE RPN | 0
SR, BN 0 5 B R T E
AL IR 0 5 BT A (S S R
#T 1 SRR Bnhfl, FEAUR 158
INHTCAL B 2 AR R 15 o T R R
HEHME ST 0 5 2R RIT,
Output enable 8 5 1Rkt 50 WA EoRgs 0
Format [2:0] 0  none 0
1 R4G4B4
2 R5G5B5
3 R5G6B5
4 R8G8BS
Frame buffer address 0 | Bit ik YIgE
Frame buffer address 0 | [31:0] P AE T 45 038 1 jhohk 32’ h0000 0000
Frame buffer address_1 | Bit i WILE1E
Frame buffer address 1 | [31:0] ST ESCFE frame buffer EoRAIMELL, | 327 h0000_0000
WO 1% 25 A7 2% AT G & 55 — 3t Frame Buffer M
Hodik, DC IZATHE 55 —WiZe M Frame Buffer 0
R, #MmiM Frame Buffer 1 H¥dE,
B=MWIFM Frame Buffer 0 HUE(HE, MKILTE
W, XSHFAFEIN frame buffer HIEM, W
K4 Frame Buffer Address_1 Bt & BN Frame
Buffer 0 —Ff 3tk B a]
Frame buffer stride Bit i WILE1E
Frame buffer stride [31:0] SR BE AT AL 327 h0000_0000
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Frame buffer origin Bit Hhik VIR E
Frame buffer origin [31:0] SR B MR 8, — RIS 0 BT 32’ h0000_0000
Display Dither Bit Hid HILEE
Configuration
Enable 31 B 1 {§8 dither LhfE 0
RedSize [19:16] | #rfalskse i 4’ b0000
GreeenSize [11:8] S0 I T 4’ b0000
BlueSize [3:0] Wtk v 47 b0000
Display Dither Table | Bit ik WG 1E
Display Dither Table [63:0] %7 es g 64 A7, 1 Display Controller AJ | 64 h0000 0000

TAEAREAE 32 AL%E, FTLASERR B AN
A 32 PLHIEFAESS. 20N Display Dither
Table (1ow) Fll Display Dither Table (high) .
XA TFAE A LMRE S0 XA Y Abbroh R 5]
BE B AR A LLES Al . FLEN Dtiher AbEEAH
Y B 55 # 2 1E Display Dither Talbe
TR AR AR R R 51 B — OB, BRI
HHE 1045 16 S5 DU A7 K T 12 Bl A A5 DU 6 AT 15 6
W5,
Display Dither Table [31:0]

(low)
Y0_X0 [3:0] AFR (0, 0) AL ELEE 4 0000
YO X1 [7:4] AFR (1, 0) Ab LA 4 0000
YO_X2 [11:8] AFR (2, 0) AR LA 4 0000
YO X3 [15:12] | 245 (3, 0O AbMLbiE 4’ b0000
Y1 X0 [19:16] | 45 (0, 1D AbpLbieE 4’ b0000
Y1 X1 [23:20] | A5 (1, D AbpLbieE 4’ b0000
Y1 X2 [27:24] | #k5 (2, D AbpLbEE 4’ b0000
Y1 X3 [31:28] | #&#% (3, 1D Abpilbiel 4’ b0000
Display Dither Table [31:0]

(high)
Y2 X0 [3:0] by (0, 2) A HLEAE 4’ 0000
Y2 X1 [7:4] AkR (1, 2) AbRERRH 4’ 0000
Y2 X2 [11:8] AkR (2, 2) AbREREE 4’ 0000
Y2 X3 [15:12] | 445 (3, 20 AbLbiE 4’ b0000
Y3 X0 [19:16] | 445 (0, 3D AbfLLEE 4’ 0000
Y3 X1 [23:20] | 245 (1, 3) AbRIEREME 4’ 0000
Y3 X2 [27:24] | #%5 (2, 3) AbHLLEHME 4’ b0000
Y3 X3 [31:28] | #&#x (3, 3) AbMyLLEeE 4’ b0000
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Panel configuration Bit iR VI 1E
ClockPolarity 9 B e i, B 1B s m) 0
Clock 8 WHERERE, B 1 {EREN 4P 1
DE Polarity 1 BAmEReA s, B 1BUx, —Hi%o 0
DE 0 Buffige, B 1 FResdE b 1
HDisplay Bit Eiipu YA 1E
Total [27:16] | EXRF—ITRAARGEEI (BHFIEERK) 12° b0
DisplayEnd [11:0] BRE—ATHERX G R 127 b0
HSync Bit ETiipa WG 1A
Polarity 31 HSync {E 5 MMM, & 18U, —&i%0 0
Pulse 30 HSync {5 5{##E, B 1 KA HSync 1554t 1
End [27:16] | HSync 18 S 45 R KME E B 12’ b0
Start [11:0] HSync 15 ST MIE &5 127 b0
VDisplay Bit fhiid YIUEE
Total [26:16] | BoRBFREARATEH (RRHERDO 117 b0
DisplayEnd [10:0] SR B R X AT 117 b0
VSync Bit Eiipu YA 1E
Polarity 31 VSync {E5 Mttt B 18U, —Mi%0 0
Pulse 30 VSync {5 51#ikE, B 1 HEE VSync 15 5%t 1
End [27:16] | VSync 254 4TEL 12° b0
Start [11:0] VSync {55 FF R IATEL 12° b0
Cursor Configuration Bit ETipy VI 1E
HotSpotX [20:16] FREFR) “EEA” (TER A MR R (TEFE%T | 57 bO

32%32 [ E ZE R R AL AR)
HotSpotY [12:8] FREF A7 (EH D B9 br (FEF84EF | 57 b0
32%32 [ B ZE R R AL AR)
Display 4 FRTEEHAAAE T WA B R BT, 0 RAR7E 0 | 0
SN EITH, 1 RoRTREHE 1 SRR ITH
Format [1:0] 0 disabled 2’ b0
1 masked
2 A8SRBG8B8
Cursor Address Bit ik YIGE1E
Cursor Address [31: 0] | FBEFEIETE N A7 Rk 327 b0
Cursor Location Bit ik YILEE
Y [26:16] BEN IR BTN BOR X AL AR 117 b0
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X [10:0] T IR R AR B BOR XM AL AR 117 b0
Cursor Background Bit iR HIUs1E
Red (23:16] | fEEFREBUT RO G 8’ b0
Green [15:8] FREF AR RS S AN A 87 b0
Blue [7:0] REFE R R R IR (s 8” b0
Cursor Foreground Bit Eiipa HIGH{E
Red [23:16] | fR4HH ARl AT A AL A 87 b0
Green [15:8] PRt AR SR A R 87 b0
Blue [7:0] Fa bt B R R A R B W 8" b0
Gamma Index Bit ik WG 1E
Index [7:0] KR 0-255 BUEAE Z (8] IR — T 4832647 | 87 b0
Gamma HEE, —MBE 0. HFHFE—R, HEZ
EE B,

Gamma Data Bit ik WG 1E

Red [23:16] Gamma VHEER LT (35, ¥ Gamma Index 87~ | 8 b0
H Iy AT

Green [15:8] Gamma JHEE LSRG, ¥ Gamma Index F87x[ | 87 b0
H Iy AT

Blue [7:0] Gamma i[5 A, ¥ Gamma Index F87<x[ | 87 b0
(R ST pAioE

1B LCD IEH TAEGRAE & 16 i, [FIi) 3 F RGB444/555/565/888 fii .
S B R 16 4~ LCD %#s PAD, 728 ALEIMNE 24 A EHR 4 M LCD, W%k
P 2R A

Y TAELE 24 £, LCD_BLUEO/LCD_REDO A AAEH CRIRBERIX HIAE &,
ALY A — AN UART, T EBE G,

=R 5 v
1B-PAD RGB 444 RGB 555 RGB 565 | RGB 888
LCD DAT BO | Nouse, USE as GPIO | LCD BLUEO | LCD BLUEO | LCD BLUE3
LCD DAT B1 | LCD BLUEO LCD BLUE1 | LCD BLUEL | LCD BLUE4
LCD DAT B2 | LCD BLUEL LCD BLUE2 | LCD BLUE2 | LCD BLUE5
LCD DAT B3 | LCD BLUE2 LCD BLUE3 | LCD BLUE3 | LCD BLUE6
LCD DAT B4 | LCD BLUE3 LCD BLUE4 | LCD BLUE4 | LCD BLUET7
LCD DAT GO | Nouse, USE as GPI0 LCD GREENO | LCD GREEN2
LCD DAT G1 | Nouse, USE as GPIO | LCD GREENO | LCD GREEN1 | LCD GREEN3
LCD DAT G2 | LCD GREENO LCD GREENI | LCD GREEN2 | LCD GREEN4
LCD DAT G3 | LCD GREEN1 LCD GREEN2 | LCD GREEN3 | LCD GREEN5
LCD DAT G4 | LCD GREEN2 LCD GREEN3 | LCD GREEN4 | LCD GREEN6
LCD DAT G5 | LCD GREEN3 LCD GREEN4 | LCD GREEN5 | LCD GREEN7
LCD DAT RO | Nouse, USE as GPIO | LCD REDO | LCD REDO | LCD RED3
LCD DAT R1 | LCD REDO LCD RED1 | LCD REDI | LCD RED4
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LCD DAT R2 | LCD REDI LCD RED2 | LCD RED2 | LCD_RED5

LCD DAT R3 | LCD RED2 LCD RED3 | LCD RED3 | LCD_RED6

LCD DAT R4 | LCD RED3 LCD RED4 | LCD RED4 | LCD RED7
URTO_RX UARTO 3% %4 L.CD_BLUEO
URTO_TX UARTO H2US HH LCD_REDO
URTO_RTS UARTO 13K &% LCD BLUE1

URTO CTS | UARTO foifF A% L.CD_BLUE2
URTO_DSR | UARTO #id 4 4% v 25 if L.CD_GREENO

URTO DTR | UARTO #i ¥ & birs v 45 f LCD_GREENI

URTO DCD | UARTO # A% L.CD_REDI

URTO RI UARTO #RE& 27~ L.CD_RED2
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7 GMACO

7.1 BLER MAC BOEEMERAR

GMACO il T A e B Rk IR (MIN BT IR C(RGMINY . Gn SR A i 452
HJE PHY, #FEEH PWM0O, PWML 1 GMACO_TX_CLK_O =4 PAD, &I~

%%:
PAD MAC {55 | FLE AL SALE
PWMO MAC_0_COL GMAO_USE_PWMO1 | 1’ bO
PWM1 MAC_0_CRS GMAO_USE_PWMO1 | 1° bO
GMACO_TX_CLK O | MAC_0 RX ERR | GMAO USE TX CLK | 1’ bl
AT Al OXBFDO 0424
L= Bit {7 | A
GMAO_USE_PWMOL | 0 1: Ik MAC_COL/MAC_CRS 4344 Fi PWMO/1
0: TIkAs
GMAO_USE_TX CLK | 2 1: Mii 0 RX ERR#ii A\ {55 5 M GMACO TX CLK 0

0:

TR

a) HEHERXT, WiRIMNEE PHY 324t RX_ERR {55, GMACO_TX_CLK_O fH#ah, Rigkas;
b) HIER, WRAME PHY $#24t RX_ERR {55, GMACO_TX_CLK_O 5 RX_ERR Z%#.

7.2 DMA &1F=%

ik

GMAC 17 835 GMAC Z 1743 854> fil DMA 1743575 . GMACO ] GMAC #77
AR LE b & OXBFEL_0000; GMACO [ DMA #5478 e df ik /& OXBFE1_1000.
NTH 244 DMA 754735 Fl GMAC 2728 1 3o

Register0 (Bus Mode Register) Offset: 0x00
Reserved
31:27 0x0  |fREH, Rk
R B
, A N, FB AR, AXT master 528 &V i K KT
MB: Mixed Burst
26 0x0 16 B SR HH INCR w5 AR, 298Kk Ui RN 16 8L /T 16
VA 9 R T 1) _ N . e L s
K FIX 5. B P AR e A & .
AAL:Address-Aligned AL FB AL R A i, AXT 38 O BT o 1) 45 55 21
Beats 25 0x0 GHONEA LS 7. ISR FB 4728 0, B IR i) Hudik U o) A% 5%,
R e SR 2 AT R HhE XS 55 . B P AS SO AL E .
A7 N B, GMAC DMA [f) i KR K B tE K E AN
SXPBL Mode 24 0x0
8, 16, 32, 64, 128 B3 256, f KR KK EH T PBL. H A
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& 75 it PBLXS H =

BRI DAY S

USP:Use Separate PBL

A Sy, PBL{E KRBT TxDMA. Az J9f%it, PBL 185

AR AL

23 0x0
i1 23 19 1 PBL {E FI-F TxDMA F1 RxDMA. F P AN OGO A 1
RPBL: RxDMA PBL - ool TN — K RxDMA fefm i KRR RMEmEKE. RN
N X
RxDMA 5% % f it K 1,2,4,8,16 fil 32, HEfELH.
FB: Fixed Burst H55E AXT Master #E2E XA FIX RkE#HHEN. APAH
16 0x0
KRR A A ESBLAIA S
PR: Rx:Tx priority| 7E DA 7 0 B EVEF
ratio 00: 1: 1
15:14 0x0 oy, 9. 1
RxDMA 5 TxDMA 142 10: 3. 1
Hﬁﬂ 11: 4: 1
PBL: Programmable
Burst Length 13:8 0x1 P AHCL IR E .
1] Y 2 R R AE K
IATDS :Alternate
Descriptor size WEAL A 1 MR 32 5 KN IR BT
7 0x0
T 32 7Y A7 0 BHE T 16 735 KRR 7
KN IRFT
DSL: Descriptor Skip|
B 2 DR AFIRIEE R . EREN 0 I, 2RI DMA H#iik
Length 6:2 0x00
TR
i 128 475 ') o P 125
DA: DMA Arbitration
scheme 0: 7E RxDMA A TxDMA [a] % FH 554 fh 3 b1 1]
1 0x0
DMA 1: RxDMA {2552 =T TxDMA 5 2. B ARELE L PR {H .
L A AP 35 SR
SWR:Software Reset A7 B = DMA 4251 2504 5 A7 GMAC N 3B 23 R a8 FiZ 4k, 48 7
0] 0x1

SERIAZAL H BEE

Registerl (Transmit Poll Demand Register)

Offset: 0x04

TPD: Transmit Poll

Demand

kit e

0x0

[ A 5 NAT A, K 3% DMA 5] 245 & S A 77 2 18 X
FIRR A . W SAZHGR TR, DMA FE %k a1k . B izt
RGFE R, DMA fEHrG ok s,

Register2 (Receive Poll Demand Register)

Offset: 0x08

RPD:  Receive Poll

[ MU AE S NAR AR, $2050 DMA 32 1 25K 2 BT A7 4% 18 X 1Y)

31:0 0x0
Pemand RO o A SFAZHR T LR, DA Pefiinl s 1k o SRzt
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F e T A AR RFFH AL, DMA L%k 2 4k 2.

Register3 (Receive Descriptor List Address Register)

Offset: 0x0C

Start of Receive List

PRSI RS 4 H

31:0

0x0

PR [ RS R AT L

Register4 (Transmit Descriptor List Address Register)

Offset: 0x10

Start of Transmit List

S IEAMIR RS 4R

0x0

8 ) S IR AT 1

Register5 (Status Register)

Offset: 0x14

Reserved 31:30 fREE, Hi
TTI: Time—Stamp|
Trigger Interrupt 29 0x0  |RFTEIERBLE kR b, k.
I 1) 8 Ak 2 B
GPT:GMAC PMT
Interrutp 28 0x0  |HIFEE YR . R,
FEL YR S T A v
GMI : GMAC MMC
Interrupt 27 0x0 MMC S5 fd 2 T, sk
MMC A5 fink 5 v e
GLT:GMAC Line
interface Interrupt 26 0x0  [GMAC MBI PCS B ROMIT b % iy, Rk,
GMAC 5B 1 fid S oo W7

23: 17 bl TxDVMA Bt Hnd 12 iR AR 50

17 b0 RxDMA ##f& i #2 i kK AL F iR
EB: Error Bits 24: 17 bl LKA
25:23 0x0

R 17 b0 FAEHtsiR

25: 17 bl HIRTFUS i) £ iR

17 b0 BAREAEVT R

37 b000: f&4ifs ik FALECE 1T 1k 4 k%

37 b001: IEFEREAT: FREULHREATT
TS:Transmit Process
it 12000 0x0 37 b010: IEFEBELT; SEFFEHNIRES
s 37 bO1L: IEFEHEAT ;s MR 1% 28 47 5 B0 OF R 3% 3 4%

FTFO (TxFIF0)

3’ b100: 5 AN [EERA
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3’ bl101:{R*E4
37 bl10: HEfd; ARMHIR AT H BCE AT T fhi
37 bIL1:IBAT: KHMEHHIRTT .
37 b000: {51k FALECE BRI LA 4
37 b001:3B4T; FREEWHIR AT
3’ b010:{#E4;
RS:Receive Process
37 bOL1:iBAT: SFRFHE.
State 19:17 0x0
o 37 b100: #1F; HWHHIRFFATTH.
RO FRRAS
37 bl01:381T; KEABWHIRRT .
37 bl110: I [ SRE
3’ bl11:181T; KEHNBENBWEFAERMBRAENTE.
INIS:Normal Interrutp
Summary 16 0x0 IR RGUETHAFTE L H .
E T
IALS:Abnormal
Interrutp Summary 15 0x0 PR ARG R AR e w b,
R T
ERI:Early Receive]
Interrutp 14 0x0 Heo~ DMA #2588 C 2 a1 26 — N EUE 5 NI AF
e T2
FBI:Fatal Bus Error]
PR EAER, BARE R L[25:23] . HubALiZ B 5 DVA 5] 4
Interrutp 13 0x0
15 11 i 27 I R .
2R R P T
Reserved 12:11 0x0 e
ETI:Early Transmit
BRI s B S LUK Wi 248 58 A S B MTL A58 b L 4
Interrupt 10 0x0
FIFO
2 FI A3 H B
RWT:Receive Watchdog]
. PR R — A KN 2048 AT LRI, (4 B ifE
Timeout 9 0x0
Aefy, PEREACERI R NI 10240 75 R AKX b
FECE |1 B A
RPS:Receive Process
Stopped 8 0x0 A SuN e I
PO R 1k
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e 5€ B T

RU:Receive  Buffer]
Unavailable 7 0x0  HEREWZEAATTH
e AE A T
RI:Receive Interrupt ) 0x0 TR e . WHEURS S B O A5 N EUUHR .
S BT Bl st F I AR As
UNE: Transmi t
Underf low 5 0x0  HR/RMURE B = AR el B A7 ikt
(LAZEAE N i
OVF:Receive Overflow
4 0x0 R /RO FE U A7 Lt
el A7 L
TJT:Transmit Jabber]
3 0x0
Timeout
TU:Transmit  Buffer]
Unavailable 2 0x0  HRIALHMF L PR — IR A RE A DMA £ 41 255 1)
e A AT
TPS:Transmit Process
Stopped 1 0x0  HEfHmndiRiE 1L
& i R4 1
T1:Transmit Interrutp
0 0x0  WR/RMIERSE Bt B A — IR RFIY 31 AL E AL,

Register6 (Operation

Mode Register)

Offset: 0x18

Reserved
31:27 0x0 (IR

E3:
DT
I TCP/IP
KW T 26 0x0 A7y 1 B GMAC AN £ 7 checksum £ 15 1 DL Wi o
Checksum %815 DL A KX i
IThae
RSF:Receive Store and

A A 1 MTL ARk 20 CL 4 4 38 A7 i A 20 FIFO AR LA
Forward 25 0x0

PN
ST K
DFF:Disable Flushing]
of Received Frames y 0x0 ALy 1 BT, $RU DMA TSR R 75 B U A7 A ] FH IS

X

9 P31 3 22 A ) DA K T AT RIAT AT LA R
i) h e
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RFA[2] -MSB of 100: e KfE I8 2 5KB
Threshold for| 101: A REIZ: 6KB
Activating Flow 23 0x0  [110: FHAAEWZ 7KB
Control 111: 35
AR (Ve BAAEH 8KB)
RED[2] - MSB of 100: KM 5KB
Threshold for 101: fHKIEEZ: 6KB
Deactivating Flow 92 0x0 110: & KMERZ: 7KB
Control 111: 3%
R P R (VE: BRI 8KB)
TSF:Transmit Store|
EAZ A 1S, M IR RAEMUR 92 48 it N MTL (1)4%
and Forward 21 0x0
i FIFO
RIEAFA R
FTF:Flush Transmit
- 2 0x0 AN 1R, ARREs @A AN EAME, R ES S8R
X
FIFO H [ i) 504 4B 5 2k .
IR H FIFO
Reserved 19:17 0x0 R A
i RN I B B MTL 4 A% S i o
000: 64 F7F
001: 128 =45
TTC: Transmit 010: 192 =74
Threshold Control 16:14 0x0 011: 256
(L i [ 428 i) 100: 40 75
101: 32 =45
110: 24 3%
111: 16 =45
ST:Start/Stop i B
AR 1, R NEITIRES .
Transmission Command 13 0x0
= AN 0, At A ERES .
JT46 /15 1 AR S a2
RFD: Threshold for] 00: F KA Z 1KB
deactivating flow 01: KA Z: 2KB
12:11 0x0
control 10: &K 3KB
oG LS RE 11: AR 4KB
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(KA 8KB)

RFA: Threshold for

00: HKMEILZE 1KB
01: HRMEIZ 2KB

Activating flow|
10:9 0x0  |10: HAAEWEZE 3KB
control
11: S KfE k23 4KB
e FOM
(FKAH A 8KB)
EFC:Enable HW flow
control 8 0x0 b7y 1B, TR FIFO FIFH 28 B RE AR 4% R A2 R
(S R {42
FEF : Forward Error
LA A 1B, BRI CH IR ML HS: CRC H5 iR, PRIRAER,
Frames 7 0x0
B, FHIIAGEN, HES
& AL e il
FUF : Forward
Undersized Good LA 1 EF, I FIFO B3O A HRE/N T 64 )
6 0x0
Frames * DL T
FZUTC B R 1 7N
Reserved 5 0x0 R EH
MTL fE4r20 FIFO Hhibi Py 2% L2488 I T3040 B KN o
RTC:Receive Threshold 00: 64 %)
Control 4:3 0x0 01:32 75
AL ) 1 425 1) 10: 96 75
11: 128 =45
0OSF:Operate on Second
Frame ) 0x0 AT A v, DMA 78 58—~ DK T (AR 1 2R 55 Bl BRI A L
X
e TR AR S N BUK I FFUR A S AN LK I
i
SR:Start/Stop Receive LA % BN ER, BN BITIRES .
1 0x0
UG /15 1320 AT B B VRS, o N RS .
Reserved
0 0x0 (IR
(RE

Register? (Interrupt

Enable Register)

Offset: 0x1C

Reserved
31:17 0x0 (3]
R
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NIE:Normal Interrupt
A7y 1 I R A

WAz 0 I IEH AR

Summary Enable 16 0x0

1 TS e

AIE:Abnormal

Interrupt Summary| AN 1R JEIER R IfliGe.
15 0x0

Enable WAL 0 B AEIEH R I AERE

HEIE I B R

ERE : Early Receive]
Interrupt Enable 14 0x0 Ay FRR I i e
R AR I

FBE:Fatal Bus Error
Enable 13 0x0 Ayt SR B ETIR T T RE
e 2R B A R T R

Reserved
12:11 0x0  |fRH
IR B

ETE:Early Transmit
Interrupt Enable 10 0x0  |HAL AR f B B AL P b
L 1A A% {5 e

RWE:Receive Watchdog]

Timeout Enable
9 0x0 kb lymint: REERSCE 11 E i
FEWSCE 110068 B A

&b
He

RSE:Receive  Stopped
Enable 8 0x0 Ay R BRI 1k T
RIS 1 A Bt e

RUE:Receive Buffer

Unavailable Enable
7 0x0 kb ymint: RS e X AN AT H
IS 2% vk X AN BT F A

fiifie

RIE:Receive Interrupt,
Enable 6 0x0 kA AR AR SE B B
I BT e

UNE:Underflow o R
5 0x0 ALyt (ERefE4 FIFO T
Interrupt Enable
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ki FIFO T ik rh b i g

OVE:Overflow

Interrupt Enable

B FIFO 35 P Wi g

0x0

WL A2 A e s AERESEN FIFO Lia I .

TJE:Transmit  Jabber]

Timeout Enable

{44 Jabber I I {7

N
He

0x0

UL A7 g fHAE Jabber HEMT AT

TUE:Transmit Buffer]

Unavailable Enable
& b S A7 A T F o b A

A
He

0x0

WL g e A B A% S 22 A7 AN T A T

TSE:Transmit Stopped

Enable

kit ik v i e

0x0

A7 A e e AR 15 L T

TIE:Transmit

Interrupt Enable

e 56 B R T A e

0x0

WL DA v o A i e P T

Register8 (Missed Frame and Buffer Overflow Counter Register)

Offset: 0x20

Reserved

(3

31:29

0x0

(3

Overflow bit for FIFQ

Overflow Counter

FTFO ¥ tH 48 7~ 5r

28

0x0

FIFO 3 H 48 77

Indicates the number]
of frames missed by

the application

57 PR e 25 SR A ot 4

27:17

0x0

7 I IR 25 R i) 4

Overflow  bit for]

Missed Frame Counter

SR B R R

16

0x0

ANSAPR I REZT ORI S ON

Indicates the number]
of frames missed by

the controller due to

the Host Receive

15:0

0x0

TR KN AL G A7 AN AT S w25 2k A B ik £
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Buffer being|

unavailable

P8 ENLE S A7 AT
3 S50 25 2R A 2

Registerl8 (Current Host Transmit Descriptor Register) Offset: 0x48

Host Transmit
Descriptor Address
Pointer 31:0 0x0 Hie
MFTARIE R ML
ML

Registerl9 (Current Host Receive Descriptor Register) Offset: 0x4C

Host Receive]

Descriptor Address

Pointer 31:0 0x0 e
EGIEA el PuYaEcyIN:
M=k

Register20 (Current Host Transmit Buffer Address Register) Offset: 0x50

Host Transmit Buffer]

Address Pointer
31:0 0x0

SO
SEf

AR f 2 X AL
bk i

Register2l (Current Host Receive Buffer Address Register) Offset: 0x54

Host Receive Buffer]

Address Pointer

Pl
SEi

31:0 0x0
EEELies IRk

hk e

kY

7.3 GNAC I 7B ik

saelm b GEE wH ey
Register0 (MAC Configuration Register) Offset: 0x0000
Reserved
31:26 0x0  |f*H
(R
TC: Transmit| 24 0x0 AL AR, B TR, FEREENE, RS O R
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Configuration in|
RGMIT

{166 ROMIL HEPE(5 A%
i

s/ T FF 455 Ml I ROMI T 5 & %4 PHY .

WD: Watchdog Disable

UL A7, GMAC K % B 1) [ 1A RE I &, 7T BLERUAY

23 0x0
P ik gk B K 16384 =41 1 LAK P i o
JD: Jabber Disable AT A T, GMAC 2% PR IE I FEH ) Jabber fERS#%, AT LK
22 0x0
K H Jabber 5E N 5% 15K 16384 =745 (1 LA P i o
BE: Frame Burst Enable]
21 0x0 AL JyrmiRT, GMAC {3 e A4 AR H il R R AL i =X
It 5% A% S A e
JE: Jumbo Frame Enable
20 0x0  [HLAIyrEiET, GMAC {fREEMI (K 9018 =745) RN,
Eiifd g
T B A ) A /N B
000: 96 A7 [A]
IFG: Inter-Frame Gap 001: 88 {7 a]
19:17 0x0
5 /N ] B 010: 80 iz [a]
111: 40 B[]
DCRS: Disable Carrier
Sense During
Transmission 16 0x0 LA AER, MAC ZBE X T T CRS 155 MR
& e ot oG PR B
Exy R/l
PS: Port Select 0: GMIT (1000Mbps)
15 0x0
ity 1 3% 1: MIT (10/100Mbps)
IFES: Speed 0: 10Mbps
14 0x0
R DK P 3 1: 100Mbps
DO: Disable Receive)
Own LA I, GMAC AN X TR gmii_txen_o A ALHI
13 0x0
Ok P 2k B DLK R i
K. I g
LM: Loopback Mode
12 0x0  [MAryiEiy, GMIT/MIT TAEZEFRmIR R .
(I BEFA [EI R
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DM: Duplex Mode

A7 g, GMAC TARFERX TR, fE4 X TAE ]

11 0x0
{1 BE 4 X T AR = DA R B 2 326 FH A LA K it o
[PC: Checksum 0ffload G A7 A e B, GMAC R A4 v B0 42 0 31 DA OK g 1) 47 2
10 0x0
2 96 IV ED 2K A i (payload). BAGEE IPV4 SkHIRLHE AL 5 1L
DR: Disable Retry . 0x0 LA A v, GMAC 73688 31 b R B AN B 3k v P DA DK D i
X
PEXS M R R A R
LUD: Link Up/Down 0: HEEEWTIT
8 0x0
VS /i I W T 1. BEEIER:
ACS: Automatic
Pad/CRC Stripping
7 0x0 ALy 1B, GMAC H L BRHZUS R ¥ LUK i ¥ Pad A1 FCS.
PLA MM Pad/CRC H 3
FRS
BB PR F P2 FE T slot HZEIR 8.
00: k=min(n, 10)
BL: Back—Off Limit
6:5 0x0 01: k=min(n, 8)
EREYEH]
10: k=min(n, 4)
11: k=min(n, 1)
DC: Deferral Check
4 0x0 A7~ 1B, ff#E deferral fEMITHEE .
Deferral 2
TE: Transmitter
Enable 3 0x0  [HbArJy 1 0F, ffifE GMAC f&HiThAE.
(g
RE: Receiver Enable
2 0x0 WAk 1B, fHiEE GMAC H2Ul ThAE .
izdla e
Reserved 1:0 0x0 RE .
Registerl (MAC Frame Filter) Offset: 0x0004
RA: Receive All . 0x0 EAZ A 1 EF, GMAC HWSCRE AR RIS 3 i B A i #  45 IE FH A%
X
S A ¥, ZEgIEHLNE/ B bRkt L .
Reserved
30:11 0x0  |f*H
R EE
HPF: Hash or Perfect WEAT A 1B, ERG A/ a4 i AL A DG T R DA DK DX it A2 16 45
Filter 10 0x0  |MH.
W Ay B 58 A g WEAZ 0 B, FUATERS AT I EALA A DG B DAOK X i A 3%
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EEINAE

SAF: Source Address

GMAC core b Eb g 322U B AR P R 3 AN 7E SA 3547
e (e, WRICHS, BUCRASFAEFH SMatch f7¥E
N WA 1, JRHHETTAC S, GMAC core ¥ EFi%

Filter Enable 9 0x0
LK R i
U b BT A e
WIR AN 0, AEPEHIBEVTECSE SR GMAC core #HIC LN,
MVCAC 45 R BN EBCRAS F 738
WEAZ A 1, AT SA 754788 FR YR bk DT AT ) DA i 2 kR id
SAIF: SA Inverse)
Yk DT RC 2R
Filtering 8 0x0
WEAZ Y 0 B, T SA 25 A7 HP YR M Bk AS DT FC 1 DAK Pk 25 A
b 2 7 T
1 VR bk UG B 2R W
00: GMAC 3-8 AT 2 il o
PCF: Pass Control
01: GMAC $32USF& T pause Wi LAS B BT 42 i) o o
Frames 7:6 0x0
) 10: GMAC =W fir A 4zl .
AL 1 o
11 GMAC AR b ik 3ok Jo 475 450 247 1l i
DBE : Disable
EAZ A 1B, SRR B R
Broadcast Frames 5 0x0
i EAZ A O B, RS T #R .
Pzl
PM: Pass All Multicast AN 1, BRI A £ .
4 0x0
A GIREEZ U LA 0 B, I JEATA 2 R
DAIF: DA Inverse)
EAZ A 1B, XA 2 34T & ) B btk DU .
Filtering 3 0x0
B I3 vy WO PO e SV 1 il sl = 2 WAL
H xS il
HMC: Hash Multicast ) 050 LI 1 B, XTREUSCE Y 2 R AR 4l e A 2 10 N 3T E b
X
WA 2 IR B 4] I8
HUC: Hash Unicast | 050 EAZA 1 B, RS 3 A B o AR 4R e A 2 ) N AT E b
X
WA BRI 8 B I8
PR: Promiscuous Mode
0 0x0 FES BT DAK R«

TR

Register2 (Hash Table High Register)

Offset: 0x0008

HTH: Hash Table High

LR E DA

31:0

0x0

W A 22 IR 32 firo

Register3 (Hash Table Low Register)

Offset: 0x000C

HTL: Hash Table Low

31:0

0x0

W A R 32 £z
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W A FARAL
Register4 (GMII Address Register) Offset: 0x0010
Reserved
31:16 0x0 (R
(e
IPA: Physical Layer
Address 15:11 0x0  [BLBEFEF IR 32 > PHY H1 A,
PHY i1l
GR: GMII Register
F T ) PHY 4| 10:6 0x0 |3 R E VT MY PHY FOBEAS GMIT L 27 745
B2
Reserved
5 0x0  |fAH
RE
Ak 58 MDC B4 & clk csr i BHBMZREL B,
0000 clk csr i/42
0001 clk csr i/62
CR: CSR Clock Range 0010 clk csr i/16
4:2 0x0
CSR i 3 0011 clk csr i/26
0100 clk csr i/102
0101 clk csr i/124
0110, 0111 Reserved
GW: GMII Write AN 1, JERE OMTT #2577 a8 % PHY #E4T 5 1
1 0x0
CMIT 5 WEAZ A 0 B, 8 GMIT #4048 27 A7 285 PHY JE4T7 30454 o
N AR AR 4 FIEFAEas b B2 Hl, AR N 0. RS %74 4 2
GB: GMII Busy
0 0x0  [RTULALAZSCE 0. FEVI IR PHY (W25 2350, N AR &2
GMIT f1- o _ — N e
WAL E N 1, FRos GMIT #:10 EA 58 s /E EE T,
Register5 (GMII Data Register) Offset: 0x0014
Reserved
31:16 0x0  |f*H
e
GD: GMII Data LI ARA7 7 56 PHY ST P B S0 4R MR R0 16 Grlicdie, o
15:0 0x0
GMIT %R PHY 34T 257 W 1) 16 17 53046
Register6 (Flow Control Register) Offset: 0x0018
PT: Pause Time
N 31:16 0x0 EIBARAT T 75 BN AR i o o 7 2 5 ) ) 43
7 e 1
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Reserved
15:8 0x0 |
(=]
DZPQ: Disable
Zero—Quanta Pause 7 0x0 A7y 1B, ZE ik B Z A R i85 2 d i = A
A 1S (] 5 i
Reserved
6 0x0  |fAH
R
L3 T 1 A (] PR A
00: E 50 [a)yg /b 4 AN )
PLT: Pause Low 01: B{FHa)kD 28 A s )
Threshold 5:4 0x0  10: {5t Al 144 AN T
G T 1 S R 256
(—/NIFIAIAE N TE GMIT/MIT 211 A% 512 LhiFal# 64 F
5 P IR
UP: Unicast Pause
AN 1, GMAC KF 2 MR 4 MAC $thhik O 48 52 A 3t B4R
Frame Detect 3 0x0
SRR 25 o
L% 1 A AR
RFE: Receive Flow
AL 1, GMAC M- AT HA BRI & =M, I B e
Control Enable 2 0x0
i S P (A 287 45 i P %
BRI IR e
TEF: Transmit Flow
EAX TN, Ay 1, GMAC A R 25 i i) K i
Control Enable 1 0x0
o GELRUTHER T, BEf 11, GMAC (AE R I e ff
RIEFIE SRR
FCB/BPA: Flow Control
Busy/Backpressure AL 1 B, AR TR T e 47 il i ) 2% BRE
0 0x0
Activate LA A Bl R R34
AT/ R RO
Register? (VLAN Tag Register) Offset: 0x001C
Reserved
31:17 0x0  |fAH
(N
ETV: Enable 12-Bit|
VLAN Tag Comparison A oA 1, A 12 7 VLAN Tag iAS/2 /% 16 fi7 VLAN Tag
16 0x0

ffife 12 fi7 VLAN Tag Y

%

T DA W ot AR L 38
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VL: VLAN Tag

Identifier for

Receive Frames

MUK (¥ VLAN Tag ARl

15:0

0x0

IR AE 802, 1Q 4% MKT VLAN Tag, FIT- Bl ) (1 LA
LA T 58 15 F1EE 16 ASFF5H) VLAN Tag.

Register8 (Version Register)

Offset: 0x0020

Reserved

(3

15:8

0x0

(3

Version

A

7:0

0x0

0X35

Registerl4 (Interrupt Status

Register)

Offset: 0x0038

Reserved

(¥

15:8

0x0

(3

MMC Receive Checksum

Offload Interrupt

Status

MMC 422 AT 36 A ) 31K
Rl

0x0

MMC A6 AN SE B2 A a7 AR AT A P = A I, BB 1.

MMC Transmit

Interrupt Status

MMC i = 17

0x0

MMC A % 4 e 25 47 4™ AR T TR TN, ez v BN 1o

MMC Receive Interrupt

Status

MMC B2 H IR A

0x0

MMC Ui I 27 47 & AR TR TN, ez ve B 1o

MMC Interrupt Status

MMC H IR 2%

0x0

7:5 MATMTAL A mi, AR E N 1.

IPMT Interrupt Status

LSS B rh DR S

0x0

E Power Down IRZS N, W H magic Wi LE Wake—on—LAN i},
AL E N 1,

IPCS Auto—Negotiation

Complete

PCS H 31 i 56 %,

0x0

RGMIT PHY £211 H hth i se i, s BN 1.

PCS Link Status|

Changed

PCS % BOIRASAR L

0x0

RGMTT PHY % 1 HOBEBORE RAEAT AR AL I, ez BB 1.

RGMI I Interrupt

0x0

RGMTT 42 I U BEBOIRAS A B AR ARAL I, SR e B 1.
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Status
RGMIT 1 Wik 2
Registerl5 (Interrupt Mask Register) Offset: 0x003C
Reserved
15:10 0x0  |fAH
PR B
Time Stamp Interrupt
Mask 9 0x0 WEAZ R 1, A R (A1 R AR 1 R
FRF ) 28K H 7 e
Reserved
8:4 0x0  |fREH
e
PMT Interrupt Mask
3 0x0 A7y 1 I, Al U AE B 5] RS A T
FELYR T BT i
PCS AN  Completion|
Interrupt Mask
2 0x0 WALk 1A, ZEIE PCS H B R 5 B
PCS  H 3l i 56 i
e
PCS Link Status
Interrupt Mask 1 0x0 ALK LI, ZEIERTF PCS BEBCIRAS AL 512 5 A B
PCS RS Hh W fd e
RGMIT Interrupt Mask
0 0x0 kAR LKy, ZE1E RGMIT 5l &M .
RGMIT H W {sf e
Registerl6 (MAC AddressO High Register) Offset: 0x0040
MO: Always 1
31 0x0  |fRH
e
Reserved
30:16 0x0  |fAH
e
MAC Address0[47:32]
15:0 0x0  [FERCH T et bk o s AL Far i 425 U MAC Mok
MAC Hihk =5 16 fir
Registerl? (MAC AddressO Low Register) Offset: 0x0044
MAC Address0[31:0]
31:0 0x0 7T T 42 YSe sttty 1k 3o e R0 A% A 34 Wt 1) MAC Hbhik .
MAC HihEAIG 32 £if
Registerl8 (MAC Addressl High Register) Offset: 0x0048
AE: Address Enable | 31 0x0  [ifirshy 1 I, HHECETEREHAEIES 2 A MAC Huk I T 58 4
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b A hbit g, AN 0 B, bbb EAHCANE B2 2 S MAC Mk
FH Tk € .
SA: Source Address A7 1R, MAC $bdik 1 BT Ee &Rl i) 35 MAC Motk o
30 0x0
V5 MAC Hidil: A7 0 B, MAC ik 1 AT Eeicalioini i H ki MAC Hhdk,
MBC: Mask Byte Control LI F A AN MAC Mkl ()~ A i il A . B an 28 29 4
29:24 0x0
A = 42 T HERD 25 7788 18 I [15:8]1X A5,
Reserved
23:16 0x0 (R
(37

MAC Addressl[47:32]
5 2 S MAC Huhk i 16| 15:0 OxFFEF

\

s

Registerl9 (MAC Addressl Low Register) Offset: 0x004C

MAC Address1[31:0]
55 2 AN MAC bk fofig 32) 31:0 0x0

(2

Registerd48 (AN Control Register) Offset: 0x00CO

Reserved
31:19 0x0  |fAH
N

SGMIT RAL Control
18 0x0  |fAH
N

LR: Lock to Reference
17 0x0 A7)y 1B, PHY M HBHAHEAEEE 2 125MHz (S0 8.
B E B S H b

ECD: Enable Commal
Detect 16 0x0 AN 1R, fEEE PHY RS HHERIA 7 E [F .

5 BE 5 IR

Reserved
15 0x0 (R
R EE

ELE: External
Loopback Enable 14 0x0 A7y 1, fEAE PHY HEAIR AR .
SRR B e

Reserved
13 0x0 (R
e

ANE: Auto—Negotiation| 12 0x0 ALY 1B, GMAC K2 FIBE BT 77 1EAT B 31
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Enable

3 B e 1

Reserved
11:10
PR B

0x0

O P

RAN: Restart

Auto—Negotiation 9

=TT A BB R

0x0

LAy LI, EEEEAT A S .

Reserved
8:0
RE

0x0

O P

Register49 (AN Status Register)

Offset:

0x00C4

Reserved
31:9
IR

0x0

(3

ES: Extended Status

iR

0x0

Wi, PO GMAC SERFY FEIRASE 2.

Reserved
7:6
e

0x0

R B

IANC: Auto—Negotiation

Complete 5

H 31 e Ak

0x0

RN EH BN SRR

Wi,

Reserved

(3

0x0

IANA: Auto—Negotiation|

Ability 3

B3 e

0x0

Rk, BN GMAC SR E B .

LS: Link Status

R ERRES

0x0

LA 1, FRRBERESE b
LA 0 I, FEoR IR AR IE S

Reserved
1:0
R EE

0x0

TR H

Register50 (Auto—-Negotiation

Advertisement Register)

Offset: 0x00C8

Reserved
31:16 0x0  |fAH
R EE
NP: Next Page Support|
15 0x0  [HEEk 0, Ny GMAC ASZHF N —TLMH .
L S R
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Reserved

14 0x0 |
(=]
RFE:  Remote Fault]

) It 2 A7 FE REER O i R AR R, FARGRTD S TEEE 802. 3z £
Encoding 13:12 0x0
37.2.1.5 /M5,

78 Vi R
Reserved

11:9 0x0  |fAH
R
IPSE: Pause Encoding

8:7 0x0 W, IEEE 802. 3z f 37.2. 1.4 /N5
Pause 17 gmid
HD: Half-Duplex

6 0x0 A 1B, #8678 GMAC SCRFEXU L.
ESYEN
FD: Full-Duplex

5 0x0 kA 1B, 57 GMAC SCHFAX T
4T
Reserved

4:0 0x0  |fRH
RE

Register5l (Auto—Negotiation

Link Partner Ability Register)

Offset: 0x00CC

Reserved
31:16 0x0  |fAH

N
NP: Next Page Support] AN 1, R EEEZ T —EEEATH

15 0x0
T — DL S AT A 0 B, $B7R T — LI AC AN AT A .
ACK: Acknowledge

14 0x0  HE/RTEB BRI, B b R D0 R GMAC (1) 2E AR TUIH]
(RN
RFE:  Remote Fault
Encoding 13:12 0x0 |, IEEE 802.3z %5 37.2. 1.5 /5.
78 ity A R A TS
Reserved

11:9 0x0 (R
R EE
PSE: Pause Encoding

8:7 0x0 W, TEEE 802. 3z £ 37. 2. 14 /N4,
XT3 pause RS
HD: Half-Duplex

6 0x0 72X I ] LA AT AR X LR
T
IFD: Full-Duplex

5 0x0  [HEZX I ] L AT A X LR
AT
100 ERRREATRLA

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY ﬁ;ﬁ: ].B &tﬁ%&ﬁﬁ F%E‘ﬂﬂ‘
Reserved
4:0 0x0  |fRH
R B
Register52 (Auto—Negotiation Expansion Register) Offset: 0x00DO
Reserved
31:3 0x0  |fAH
PR B
PA: Next Page Ability|
2 0x0  [H#R 0, KN GMAC AZHF N —Ti.
~— iR
PR: New Page Received
1 0x0 EAZA 1B, FB7R GMAC H2UC BIH DL .
U3 T LT
Reserved
0 0x0  |fRH
IR

Register54 (SGMII/RGMII Status Register) Offset: 0x00DS

Reserved
31:4 0x0  |fRH
(N
Link Status LA 1, FRREEREIERE .
3 0x0
IR LA O B, FEOREERE R IER: L.
e 7B 1 B
Link Speed 00: 2. 5MHz
2:1 0x0
T S 01: 25MHz
10: 125MHz
Link Mode 0: XTI
0 0x0
A AR 1. &XT

7.4 DMA HiR 1+
DMA $HSRA2 GUAC SR FIRE FRA0 5 T 1, HE % T B A0 Py A AR SR 72
BEAY 5 ST RIEHERFF (Tx Desciptor) RIEHiRTF (Rx Descriptor) FIFEHE 4545 . 7

PR AT LA E B 5 AR (ring mode) BiE 4538 (chain mode) #H3i%E, LAfE GMAC fi#
.

7.4. 1DMA HEIR FF A B AR T

B> DMA $ IR 700 5 PN buffer RN THE buf Fer ANH M 78085 buffer
HuhE R . R B AR R T A A SR IR TSR Y R G R AL E R 5, RIS
PRIES R 4871 P A A (BRILDN 3 -

1o EEFHERARL T
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e R
31 23 15 7 0
@]
DESO n.r::r Status [30:0]
DES1 Contral Bits [9:0] Byte Count Buffer2 [10:0] Byte Count Buffer1[10:0]
DESs2 Buffer1 Address[31:0]
DES3 Nex? %Zifnﬁﬁd E;so[] :; 1:0]
1 DMA FRFF (A 30 (R 32 AL 2k)
I I Y R e
DESIDESD m%% ﬂﬁ%&éﬁﬁ% % Sats 30
DES3-DES? Negﬁfgfﬂ’si’o“rﬁﬁl;0[]; y Buffet Address[310

2 DMA B IE AR L VIR 64 BB
7. 4. 2DMA JZYHEIAR T

GMAC T R GLAE AR 2T 7 B2 D PRI A 4 BENE 1 1R — A X 2% o dls
AL o A I B RSO DA R B — AN W 28 B B, R AE R I 22 3R U — M iR 75
B AN EHE AR — AT (Frame)

3 0

0
RDES0O | W Status

N

Control Byte Count Byte Count
RDESH Bits Buffer 2 Buffer 1
RDES2 Buffer 1 Address
RDES3 Buffer 2 Address / Next Descriptor Address
3 DMA FRUSCHR RT3 A 2 (VN R o 32 Az H14R)
102 EEFHERARL T
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7. 4. 3RDESO

RDESO L1 1 4 i B S MR 2 A B BLEAZ AR AT (1 BT A 5 0 (32 4LE DA #i167) -RDESO
INEERENA RV N

RDESO (A
OWN 0 AN 1 RN IR G LB T DVA 4, 0 RSB T ENEH]. X4
P DA B e AT, 2002 303 0
AFM: Destination X . B
MZALA LI, RoR TR E bR AT S GMAC I
Address Filter Fai 30

- FAT H b ik g
H Frh bl g A 5% 1

FR: Frame length

i

29:16  FOREMCHATIUIRE, 2 ES G104 0 AT 2L

Fan ZRTmiR S 4%, HE N RDESL0]. RDES[1]. RDES[3].
ES: Error Summary

15 RDES[4]. RDES[6]. RDES[7. RDES[11]. RDES[14]&{ifE 55z (OR)

BERHRER
SO S
DE: Descriptor Error MEAN 1RO, AETHER R AT M B buffer 5MWUAFTFTEE OWN
14
R PR IR 9 0 (FHLEHI)
SAF: Source Address B - )
MO 1R, SRR AT R bR A GMAC A
Filter Fail 13
o P e
PR JE A 1R
LE: Length Error " MO 1B, SRR AT B S BOA K AR . 24 Frame Type
K 75 1 H. CRC Error 74 0 B %L

OE: Over Flow Error
11 MZALR LI, RRBCZ M GMAC P8 RxFIFO %
i H B R

VLAN: VLAN Tag
10 AN 1R, Rosizmifg A0 VLAN

VLAN #5&
FS: First Desciptor| WSy LI, o SATHEETEFTH ) bu fer v i Balm 55—
MR R MR buffer
LS: Last Desciptor o [ L ORSHREE AR bu fer AR
SR — MR —MRAF buffer
IPC Checksun AR 1R, AR IPC IR AR AT TPva
Error/Giant Frame T R WP R B (AR R SRR U 4
R R/ KRBT 1518 F79)
108 EEFHERARL T
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LC: late collision

AN 1, FORFELE RS, HaTmiRbon k4 T

PSR/ IR

s

6
=3 iMUEN — /NG B
FT: Frame Type AN 1B, RoR LRI — A DR i, S 0 B SR
5
M 70 N 4 HTMC— A TEEES02. 3 A
RWT: Receive Watchdog MZAN TR, RN AT BME IS T BB EE [T
4
Timeout I eh R, BRI B I
RE: Receive Error SRR 1R, FOR N BT P AR P
3
BRI R rxer B 1 H rxdv B 1
MZAR TR, RoRBOMH AR, BB AL
DE: Dribble bit Error
2 7, ZALRATE mii B AR
BT R
CE: CRC Error ) MZALR 1R, RORBEBCH RTINS N CRC B4G A - AL B TE last
FEUN CRC B8 1 descriptor (RDESO[8]) Jy 1 Il 2k
RX MAC: MR 1, SRR RTII AE RX MAC /7 asdl 1-15 HhfEdE
Checksun/payload —ANULRC T Bk, 0 2R RX MAC %747 4841 0 LD B2
Checksum Error 0 H k. 405 Full Checksum Offload Engine j8 I, A1 Fmrmix

51 TCP/UDP/ICMP KZ3G4ER . AL A 1 B AT BER IR 4TIl S P 52 K

25 i A R K FE AR AT

7.4. ARDES

RDES1 itk [ #iR £ & 11 1) buffer KN, LA FE T 443 XA BUEERY)

RDES1

Disable Intr in

20N 1R Z MRS B R AN 2 B STATUS 2747 4%

5 /N buffer Hubik3E A

Completion 31
o HRT AL (CSR5[6]), X4 A5 TMLICIEAS I 2% i
25\ SERUE K
Reserved
30:26
frRE
RER: Receive End of o o )
N 1ZA A 1 B RN BRI AN R TR R s G —, T
ing 25
- — AR R L S IR T B Y
R RRR T 45
RCH: Second Address . _
Chained o AL A 1 IR R TR 5 A buffer HubbFs A (2 N — MR %
aine

HIHbhE, O 0 B RIRZHbEFE ] 28 A buffer ik

104
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TR 2%y 1IN, RDES1[21-11] M{EKHA B 3, RDES1[25]
Lt RDES1[24] BAA B @ se 2 (IR B A 2 HEAL)
Reserved
23:22
fREE

RBS2: Receive Buffer
Size 2

U buffer2 K/h

21:11

IZE R AR buffer2 PR/, MRIERFELLMEE 32/64/128,
Buffer2 MIK/NRZHT 4/8/16 MRERUAE . GiRA

L ) £ SR A S5 R . %3 7E RDES1[24] K 0 B %K

RBS2: Receive Buffer

IZ IR TR EE bufferl BIK/N. MRIERFGLLM TR 32/64/128,
Bufferl HIR/NRZN 4/8/16 HIEEEfE . WIRA

Size 1 10:0
R SECRIMEE R . 12— B WHIZEE N 0, DMA &
L bufferl K/h
H 20V 0] buffer2 B0 F— MNMEIHIB T
7.4. 5RDES2

ZIE SR 7RI bufferd L.

RDES2

Bufferl Address

230K T BRI butferl ) 32 Ak . ZWEE LA BOA

Pointer 31:0  |HIXSSFER. 24 GMAC DMA PYERSCEL T i k24 32/64/128 fSrxds%, M
B2 bufferl Hudik 1Z IR 2/3/4 4=k 2
7. 4. 6RDES3

AL TR buffer2 [ HbE .

RDES3

Buffer2 Address

Pointer

U buffer2 Hidlk

ZIRAC S T Bl U buffer? [ 32 M4 BEHbIE . 224 BE AL A BRI
XS 72K . 24 GMAC DMA BBl T s 8 32/64/128 Arxs5, NI
ZHHEROAG 2/3/4 Pt RnE. WRAA TR DU RUERE, WHZ0E
SRR TR — AN IR A ) b

105

EEPHEAERAA

Loongson Technology Corporation Limited



Fein il

LOONGSON TECHNOLOGY

ot 1B AL E R FH P F i

7. 4. 7DMA & EXFHARFF

RIERE IR 5 BWCRR R (A% LA [R] o FEAN 3R 75 1) M ik 75 242 0 R 2 56 2
(32/64/126 1) %55
31 0
0
TDESO | W Status
N
Control Byte Count Byte Count
TDES Bits Buffer 2 Buffer 1
TDESZ2 Buffer 1 Address
TDES3 Buffer 2 Address / Next Descriptor Address

7.4. 8TDESO

TDESO L& 1 A I W AR AR L Hi b

4 DMA AIERA T A AHE 20 () R 32 i B12k)

IR AE R .

TDESO
OWN " AN 1 B RRIR ST E T DMA 5, 0 FoRJE T ENEE. Y
Fr B i DMA AR 58 | — AR S, 2L L3 0
Reserved
30:18
fREE
TTSS: Tx Time Stamp
Stat 4 [EEE1588 ThRE/E FIBF, %47y 1 %7~ TDES2 Fl TDES3 HHRAF T %K
atus 17
e LN FS A SRR ]
RIERT RS
IHE: TP Header Error 2R 1 IR s N IR H R B R ) TP Sk, I HA S X
16
P SR 12 IR AT &4
TN 2B 75 Hi 4, HAE N TDES[1]. TDES[2]. TDES[8].
ES: Error Summary
15 TDES[9]. TDES[10]. TDES[11]. TDES[13]. TDES[14] & {E8kiz & (OR)
RAREHR SR
PSS
JT: Jabber Timeout 14 127N 1 BFRIR GMAC Rk HUE S| T Jabber R

106
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Jabber #BHT

FF: Frame Flushed

AN 1 IR R T — N 4 S DMA/MTL 5 35 Py 8 Fry g

13
il 7 T
PCE: Payload Checksum
Error b 1A 1 B 2RI PR S A e AR P [ A 38 il 4 N AR 6 A B LR A
0
YA IR S B, %A R
BB B R
LC: Loss of Carrier 120N 1 B RORTE R IZ Z WL AE R 8 £k (gnii_crs 55 2N AR
11
B ELR =R Y
NC: No Carrier
10 AN 1 B RRIEREIEFEF, PHY MERES —BERER
B TR
LC: Late Collision MZAN 1 IRRTE W AT, AT i &£ T
9
RN — A JEH R
EC: Excessive
Collison 8 MZALA 1 B RIRTE RIE AR E R ESE I T 16 IRk
LS RLIEN
VE: VLAN Frame
7 1AL 1 IR 21T A% A — > VLAN il
VLAN i
CC: Collsion Count
6:3  [ZIBERIR AHTWIE R K%k 2 1P B b SR U S
THRITHL
ED: Excessive
Deferral 2 1A 1 BRI 2R d 4 R
H4E Deferral
UF: Underflow Error 120N 1 IR SR GE R A T AR, BV &S buffer 1
1
i H /NE AN AT
DB: Defered Bit
0 AN 1 N RIRIEIRORIEMIEIR,, R TR T B/
i)
7. 4. 9TDES1

TDES1 t% 1 buffer KN AR HoAth — g il 13 75 P4 R/ RY R AR5 1 AR S A o

(TDES1

IC: Interrption on

Complete

31

2NN 1IN RIRZ MR AR SE R 2 B STATUS 2747 4%

W TT fi7 (CSR5[0])

107
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2 J i

LS: Last Segment

AN 1 B RIR AT buffer A8 A2 — MUEERE 15 — B (A S sy

30
I JE B NEABD
FS: First Segment 124N 1 BR824 HT buf fer ALA A& — Mg (1 25 — B (an SRt A
29
o EZNEY)
12355 1) P S AR R 75 7E AR I T 3 70 A B R
fH: 27 b00: AHEFRIEHE
CIC: Checksum
. 27 b01: JHFE 1PV4 KIS KL
Insertion Control 28927
s . s L B b O
N— 2’ bl10: 7£ {4 3k ##E (pseudo-header) £ 1 I 1 L T 7
TCP/UDP/ICMP 4R35 H i
27 bll: MJEIHF TCP/UDP/ICMP F-4x K B K dfa
DC: Disable CRC
26 AN 1 I GMAC A ANTEREAS AR 45 FE v N CRC A BR 4504
2% 1E CRC K36
TER: Transmit End of X o
. AN 1 RN ZRR AN R RR R IR, T
ing 25
— AR R I L S Rk R IR R B Y S
IR R 45 2
TCH: Second Address 120N 1 I FRRTR 028 = A buffer HilibFg [ 12 T — MR 75
Chained Mok, 0 RN iZMhEE 5 A buffer Hidik
24
55— A buffer Hhh-45 %A 1R, TDESL[21-11]{E KA & 3, TDES1[25]
TAVEE AR Lt TDES1[24] A H mifh s (IREH B A 2 i B
DP: Dissable Pading 1ZA0H 1 B ERIR GMAC A X /N T 64 71 s A gk A7 2= 45
23
2% |13 A 7
TTSE: Transmit Time
Zhh 1 RN S AR B TEEE1588 (R 1T, 7E
Stamp Enable 29
TDES1[29]°0 1 B 2%
Ja F RIS I () K
TBS2: Transmit Buffer]
Size 2 21:11 BRI EE buffer2 R/N. 24 TDES1[24] 0y 1 I, %3804k
ik buffer2 K/
TBS1: Transmit Buffer]
Sige 1 1050 IR RN B bufferl MR/, I —BHA M. WHRZIBE) 0, DMA
1ze :

Ki% bufferl K/h

U 2% H 3 i) buf fer2 8 N —MEUCHA R

108
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7.4.10TDES2

ZIAL T T B Kk bufferd fRbAL.

TDES2 fr
Bufferl Address R0 T AR bufferd 1 32 ArAERHAL. ZAE LA BRIA
Pointer 31:0  |[HIXFFER. 24 GMAC DMA PEESEEL T Bk $dE 32/64/128 {14157,
%1% bufferl Huhik )2 bk AR 2/3/4 572 4% 2%
7.4. 11TDES3

ZIAL T T A Kk buffer2 ik,

TDES3 1
(ZIA0 5 T BRIk buffer2 () 32 Ardp3 bl %P3 bk %A BRI
Buffer2 Address
Pointer BN R . 24 GMAC DMA P 3#FSEBl T S 2653 32/64/128 A%} 5%,
I 31:0
iz ht (R 2/3/4 Sr &4 Z20E . IR AR = s E R, Wizl
23 buffer2 il
JUE pufter SRR N — AR R sk
109 EEaHEATRA T
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7.5 B HmIEM S (Software Programming Guide) :

DMA a4k«
1. #HAFEE (reset)GMAC
2. SHf7EE5ER(A W DMA reg0[0])
3. X} DMA reg0 ) LA~ 8347 g fe
a. MIX-BURST HI AAL(DMA reg0[26]. [25])
b. Fixed-burst 3¢# undefined-burst(DMA reg0[16])
c. Burst-length 1 Burst-mode
d. Descriptor Length( R A 435 20 5 %%)
e. TxFl Rx fhakifE
4. %} AXI Bus Mode Reg #174wF%
a. WRERE T Fixed-burst, W7 ELEZ AT 745 N W E &K burst length
5. I ARIE. BSHRTTEE, T LA ik BRI A B R AT R, I
PSR TFI) OWN A28 1(DMA HiA)
6. FEHFIEH DMA R T/, W AUIRIIE 2/ RIE AU IA FFE A =AM A FF
7. CRRIE. IR EER 0 E 'S N DMAreg3. 4
8. X} DMA reg6(DMA mode operation)H f) LA T Az 47 Fic &
el %K) Store and Forward
Fel/ 3% 1) B E R - (Threshold Control)
J& Fl it il (hardware flow control enable)
BRI A IR ) () 1E R i i (forwarding enable)
e. OSF
9. [ DMA reg6(Status reg)’s 1.75FkFTA F IKri K
10. [7] DMA reg7(interrupt enable reg)’5 1, Ja H A K
11. ] DMAreg6[1]. [13]%5 1, JaHkiEFM#EIL DMA

Qoo p

MAC HI4E4k,:
1. IEEMBECERE PHY &
2. % GMAC reg4(GMIl Address Register) 347 IEMIFCE, (FH AR IEH Ui n PHY AH2G
BT A
3. #HL GMAC reg5(GMII Data Register)SERHCHFT PHY H#E#2(link). #E (speed). 1%
KW L)HEEE
4. FicE MAC Hutik
5. WREH T hash filtering, NI752% hash filtering 247 AL &
6. X GMAC regl(Mac Frame filter) LA FIHEATECE, SKik4rmiid ug
a. WA
b. REZ4# 5 (promiscuous mode)
c. Mi#yEsE IR JE(hash or perfect filter)
d. . ZHLIERESSE
7. X GMAC reg6(Flow control register) PA 38347 Hic &
a. BT R AN A s A
b. ORI A& i AL
c. M/ ERI1EH

Ho EEFHERARL T
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8. X WY 2 47 45 (Mac reg15) T AL &
9. T AIE RIS B (link,speed,mode) X} GMAC reg0 #E4T IE#fi I FC B
10. & E GMAC reg0[2]. [3]K/5H GMAC H {1 kiE. Hiith

RIZFERW ) — RS E:

1. KRR IESFECR WS, BT AR AR AW IR TR T BN, S EE iR fr
ke

2. SERONHEIR R BRI EIUE B HR AT SALE 0 IR BB H OWN £, i HAk 8 %/
EEANEVE

3. W YET RSB EEEIER AN E T DMA(OWN=0), Il DMA fb o ik NEEEIRZS . 24
B BE T E RIR BN, 1 DMA Tx/Rx POLL %777 885 1 B fd At DMA #ibk,
B R R SO IR R 7 23 NI R 1% 82 JB T DMA(OWN=1)

ZEFFEBHEIRTF R XM buffer 3 RYSCRHE R AT LUBIE E T DMAregl8. 19, 20, 21

R1Z

m EEPHEAERAA
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8 GMAC1

8.1 BLER MAC ROEEMERAR

GMAC1 il n A e B Rk IR (MIN BT IR C(RGMINY . G SR A % 452
K PHY, HEEH PWM2, PWM3 1 GMAC1_TX_CLK_O =4 PAD, &I~
%

PAD MAC {55 | FLE AL SALE
PWM2 MAC_1_COL GMA1_USE_PWM23 | 1’ bO
PWM3 MAC_1_CRS GMA1 USE PWM23 | 17 bO
GMACI TX CLK O | MAC_1 RX ERR | GMA1 USE TX CLK | 1’ bl
AT Al OXBFDO 0424
L= Bit {7 | A
GMA1 USE PWM23 | 1 1: FJkE MAC_COL/MAC_CRS 43514 F PWM2/3
0: TIkAs
GMA1_USE TX CLK | 3 1: MII 1 RX ERR#iAf5'5 5 M GMACL TX CLK O
0: TIkA

c) B[IBRT, mESE PHY A28t RX_ERR {55, GMACL TX CLK_ O F#i#, RitE=,
d) FIET, WmESME PHY $#24t RX_ERR /55, GMACL_TX_CLK_O 5 RX_ERR ##.,

8.2 GMAC1 M ERE S E MBI E
7 1B 5 B, GMACL [k % 50 S5t 5 FH 3k STal I UM a2

PAD JriA | kR 2H
GMAC1_MDCK 0 GMAC1 5 PHY Wi #{55 | UARTO_DCD
GMAC1_MDIO I/0 | GMAC1 5 PHY ¥#E{55 | UARTO_RI
GMAC1_RX_CTL I GMACL W iz HlE = UARTO_RX
GMAC1_RX0 I GMAC1 RN 0 UARTO_TX
GMAC1_RX1 I GMACL B 1 UARTO_RTS
GMAC1_RX2 I GMACL B 2 UARTO_CTS
GMAC1_RX3 I GMAC1 s 3 UARTO_DSR
GMAC1_TXO0 0 GMAC1 fe¥m¥st 0 UART1_RX
GMAC1_TX1 0 GMAC1 fefm¥iEi it 1 UART1_TX
GMAC1_TX2 0 GMAC1 fefm¥ist 2 UART1_RTS
GMAC1_TX3 0 GMACL st 3 UART1_CTS
GMAC1_TX_CLK_ | |1 GMACL fE4f Bhigm A

GMAC1_TX_CLK O | 0 GMACL f& 4] i THEH
GMAC1_RX_CLK_| | I GMACL #t i B

GMAC1_TX_CTL_ O | 0 GMACLI i B HIE 5

M AT LLE Y, GMACL #£ % PAD it 5 1] UARTO Al UART1 F1E 5 5281,

2 EEFHERARL T
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XA F R ARG B A0 T

GMAC1 & H UARTO #7345 #{55: GMAC1_USE_UARTO;
GMAC1 EH UARTL #73#%#{55: GMAC1_USE_UART],;

SR BIT iz #E{E

GPIO_MUX #:Hihit: OXBFDO_0420

i

GMAC1_USE_UARTO

3

UARTO 155 Sk E 4 GMACL i A

GMAC1_USE_UART1

4

UARTL 155 FkRE 4 GMACL i A

8.3 FiFsstmit

GMAC %1% 82 f3% GMAC /£ 45 557> Al DMA #7835 . GMAC1 ] GMAC %1%
ARG bl & 0XBFE2_0000; GMACL ] DMA Zif74& It in ik /2 OXBFE2_1000.
DMA Zif7 2 Fl GMAC Zif7as B A E USSR 7 5

113
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9 USB HOST

9.1 BEELR

1B ff] USB FEHLui CRFPEL T
—37% USBRev 1.1 . USB Rev 2.0 ¥
—3f%% OHCI Rev 1.0 . EHCI Rev 1.0 %
— % #F LS (Low Speed) . FS (Full Speed) A1 HS (High Speed) [ USB ¥ %%
GPIO MUX CTRL1[31] (FEHbiil 0XBFDO 0424) J2 USB EAiflife(s S, USB TAERT75E

51

USB EAfEHIZ AR 9-1. | 9-2 fios:

USB 2.0 EHCI Host Controller

EHCI
5 S50F Operation |4-—¥
eneration Hegisters

$ 3
EHCI _ USB

*Interface ™ List Processor Reoot Hub

:

Packet Buffer
16/32/64/128/256 x 32
(CONFIGT only)

F
h 4

_". | AHB A Y

AHB A'BiU

OHCI USB 1.1 QHCI
T nterface ™ Host Controller

OHCI USE 1.1 OHCI P
" nterface ™ Host Controller

9-1 USB EAHliTHIZS R E

114 EHhRERAERLF
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stem
Clock |
EHCI Host Controller
3
AHB EHCI
<> Slave |¢ > Operation |« »
BIU Registers ’ Root Hub
SOF
4 Generation UTMI _
y 3 _ - »l X
r A4 v UTMI Phy Clkj \F.;
{30/60 MHZz L 