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F 4-30 CONFig ZFAEEFI oot 48
P 4-31 CONFIG ZFFEREIT oot 48
B 4-32 CONFIG ZFFEREIT oot 49
F 4-33CONFIG ZFAFRRI cooveeeeeeeeeeee et 49
X EnFHERAERAE
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F 4-34 Config ZFAFII coooveeeeeeeeeee e 50
F 4-35WatChLO ZFAE B ot 51
F 4-36 WatChHI ZF A B30 oottt 51
F AT HEHIEIE TN oot 52
ST B G =X YAy = OO 52
F 4-39 THEIRR OFL ZEME oottt 52
F 4-40 CaChe Tag ZFAFEBEII ovoveeeceeeeeveeeeee et 53
FE B-BLCPOFE oottt 54
F 4-82 DCR ZFAFBHI oo 56
S R L o T O 58
F A-BAIBS TBHHIR coooooeeeeeeee e 59
F A-A5 IBCN IBIEIR ..ot 60
F 4-46 DBS SR ..ot 60
F A-AT DBCNITIHIR ..ottt 61
F 4-48 PATRBIIMIEIEZETL oot 63
B -89 MHRBETEZE oot 64
FZ 450 DSEY HIT oot 65
F 4-51 DMSEY HIVT I TEIIL oottt 65
Fe 4-52 DISeq FIUT T B cvoevoeeeeeeeeeeeeeeeee et 65
2% 4-53 PRGN TN TTHIIE oo, 65
B2 ABAEITAG FED oottt 66
e 455 TAP B 2 AE 2 oot 68
2% 4-56 IDCODE ZFAZZE VLI oot 68
F 4-57 IMPCODE ZFAE BRI oo 69
FE A58 PSZ ATIEITT Sttt 70
FE A-59 ECRIFFHIR oot 71
22 4-60 SaMPle ZFAERE VLI coveeeceeseeee et 73
F 18-1 TUBRFEBBETIIR oottt 176
FE18-2  FEHIZFAEREIEIR (oot 176
FE 18-3 TR E oo 176
S L = QR B s AT 176
B 18-5 ARIKIH T BIBE LB oot 177
F 18-6  AEHI BT AT RSB E oot 177
XI EEFHEAERAL T
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1 HhR

Tt 1B S 2T GS232 abHi g i E RS, B mMMEL, nlr i MAT Tk
Hill. KEEM I, (5B BRIT S 22 4 B H 4. 1B SRH SMICO. 13 K L Z5LH,

XF Wire Bond BGA256 F3&,

1B 38 B B LUR B A «
o ARRA GS232 XURS I AL B AR A, FRAFIHE L1 Cache % 8KB
o SRR LOD S ES, BRI R A SCRFE] 1920%1080@60Hz/16bit
o K 2 10M/100M/1000M H 3N GMAC
o R 14 16/32 {7 133MHz DDR2 il 8%
o HER1ANUSB 2.0 4%, % EHCI Al OHCI
o HER 1/ 8L NAND FLASH %#i14%, fix K30 3268
o ERUTWHEHIG, SCRERE T E
o ERL 2 SPI B, SCRFEMEN, STRERGAD)
o R ACOT fa %R
o ERN I ANETIAESR . 1 ANDULER IR0 10 AP E T
o AR 3 BK 12C 1B ds, A7 SMBUS
o L2 CAN Bk 8s
o HERN 62 4 GPIO 3
o AERL1RIC M
o ZERL A PWM IR
o AT IMHIE

1.1 R REEHIEE]

1B R WHRTRZ 45Kt AXT XBAR 22 XOIFSR I, JLrb 6S232. DC. AXT _MUX Nk
£t 3X3 & NP HEREF RS DC. AXT MUX Al DDR2 1F A MBS # it 3X3 28 X T 5e ik
B ARG, fE AXT_MUX AEFSCBL 724 AHB Al APB REERFITHZ AXT &2 XIFRMIER:, b
DMA MUX. GMACO. GMAC1. USB #% AXI MUX JEFAEAFE AT XIFK: AXT MUX CEL4E

confreg. SPI0. SPT1) . AXI2APB. GMACO. GMAC1. USB ZEAE MM #&#KE AXT MUX 1)

1 EEPHEAERAA
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FW VIR . 1E AXT2APB N EBSEEL T R G000 APB $2 i 2 (V5 1), XL & B 45 Watch

Dog. RTC. PWM. T12C. CAN. NAND. UART %,

[AXIMUX a—» ~<—>-NUSEN

OVINA
VNG (<
(VNG (-]

& 1-1 1B R 4EHE

1.2 SR EEEE
1B A5y SCRFBL R TRk
1.2.1GS232 CPU
gt 232 %2 — 3 S MIPS32 e 4 HSCHF EJTAG IR BUR ST AL BRZS @i R H %
T, wAEREAL. GRS BT 4 CACHE, JEBHZEMAEE CACHE, 5 & IR
SRR B K B AR
o WEM LK. EFEEH. SLFEPIT
o  B8KB {54 Cache+8KB %l Cache, 4 BFZAAHIE, $54 CACHE SRR T

2 EEPHEAERAA
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6 1% BRQ. 16 Tif¥] QUEUE

AR . Mok B4k

32 T JTLB, 4 3 ITLB . 8 1 DTLB

PN SE S ALU B3

YHFFIEBHZEY Cache ViIHA, 4 T load BAF. 2 Tl store PAFI. 3 T miss PAAI, #x
LA 5 7% store 14 Cache A Al 4 5% load $§4 Cache Ay

X cached store 18415 & A uncache 5 Il AR

S cache lock FHARMTREIE 4

SCREK R BF R

SCREIAE AT, AT E SCRERE T R, R % 8 A B EEN P AL B
SCRE EJTAG 134

. 2. 2DDR2

32 £ DDR2 f#%

1 ~F DDR2 DDR AT FR#E (JESD79-2B)

— S 18 Ay R Z (BI: 15 A7 (AT FI btk 26 H0 3 ALK 4 Bank S48 .
el B S HEE AR ERAE

WA A0 e 3 e e 5

i B S AP A S H, Al MBS AR R & I AR S 5L

WIS IEIRAME L (DCC) , FHFHs 1 a4 &3 Azl

SCRF 33-133MHZ TARMIR

.2.3LCD Controller

Jit R/ ATE 1920%1080
{FEESIaN

AR IE

B AR RIS B 172MHz
SRR SR
NCENs 2 IE sl

3 EEPHEAERAA
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SCRFE 16 £i7./24 A7 LCD

1.2.4USB2. 0

o 1ML USB2. 0 /Y HOST ports K PHY

o %% USBL. 1 Ml USB2.0

o AR EHCT 25 A SEI sy g AL 4 m] ik 480Mbps

o PN OHCT 4% il A s I 4xig A3 A% 44 12Mbps A1 1. SMbps

1.2.5AC97

o SRR 16, 18120 CRFERSEE, SCRFAIAZE A
o IRHIL 48KHz

o 2 MUIESLAA

o SCRFZETINAMA

1.2. 6GMAC

o Wi 10/100/1000Mbps F3d B LA X% il 35

o MUMRIJFEFY IEEE 802. 3

o XA PHY SZEE RGMIT FIMIT #:M

o CPERUL/AXTHIERN

o CEXUTR, SRRl S E K (CSMA/CD)
o 3C¥F CRC RXIGAL I H 2 A il 5 5%

1.2.7SPI

o ¥R 2% SPI H:

o  XHFRZAEN

o HRMEAAEAL AT g A f HS AT I B

o AEARAHEIEUTION SPT HEAT I I

4 EEPHEAERAA
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. 2. 8UART
LR T ANETIRER O 1T ANPUZRE DR 10 ML

FEZFAF A5 5 T RE L3 NS16550A
A XU b i el i

[E R E R

16 A7 7] g R I B T 2 s

SR PSR AR A
WA 2 il R 5

.2.91°C

FA SMBUS (100Kbps)

5 PHILIPS 12C prifEAHFEZ
JEAT XL 1e] [ A2 B AT MY
HUSEH A B & B

BB R 2 IR I 2R
ISE2 bl inREp T ESIE e
AL AR TFOR /45 1k / B 55 AR
RE TR R IR HEAT BRI
SRR AR EE A

SRR T LSRR 10 £ Sk
SCHFI B E AT S APIRAS

.2.10 PWM

St 4 B PTTECE PWM 4,
Hlle 98 32 Ar

SE I 2 DRk

TR T AR

5 EEPHEAERAA
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—

.2.11 CAN
SCRE 2 AL CAN K2k
BRI CAN 2 18532 HF CAN2. 0A/B Hil
SHE CAN Pty g

.2.12 RTC
TH SRR 0. 1 7
A FEA 3 ANTHIS
SCRESER TR BE

.2.13 GPIO
62 fi7 GPI0

SCHERL AT

.2.14  NAND

<7 Hr B R B NAND FLASH 4 32GB
4 A4~ Fik CS
B e E 8bit

SCFFE SLC

.2.15 INT controller
SCHFRRAT v E K
SCHRFHCT S kR
SCHF KT B il A RE
SCRFIEE T Sa 2

.2.16 Watchdog

16 HORFTHEds KAIun e w47 4%
RDIFERE R = Tl g

EEPHEAERAA
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1.2.17 IhiE

. 0. 3-0. 6W
7 EamhHEATRAT
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1.2.18 HE

o IRV A D HI S JTAG

7 EEPHEAERAA
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2 ASIEENX

2.1 1B 5|R R E

1B K H BGA256 #3150, H R ~F N TFEIFR:

C

A1 CORNER A1 CORNER
12348567 a|g 101112 13 14 15 16 6151413121010 9|8 7 6 5 4 3 2 1 CUNITS OF mgrsﬂig_gllmﬁrg;‘:b
, ! ——GCOD‘)OOOHB#OOOOC‘ ro [SYMBOL | MIN [ NOM | MAX
] | Uosooooooooodoonoo |8 y — — 154
c Heoococooocolooocooooa |t _ L
o ‘ [sNeNeNeRoNoRoNollsNoNeNoNeRoNo N A 0.35 0.40 | 0.45
£ cc-oooooc‘oooooooc E IV 0.99 1.04 | 1.09
F | Gcooooocloooooooc F a3 070 B5C
coocooooolocooco0OO — —
l____+_____ | Jd locccocoopoosocoolu [B 045 | 0.50 | 055
J FEEEPEEEE EEEEEEERAE D 16.90] 17.00] 17.10
K | 0000000000000 000 K E 16.90] 17.00] 17.10
I cocoooooloooosoooo |t o — 500l =
W ‘ COOD000R000C0000 [N el
N cc-oooooc‘oooooooc ! E1 - 15.00] -
P | 0000000000000 000 [P e 1.00 BSC
] cococoooalccocooon | aao 0.08 BSC
T | 00000000000 o 1 — =
7 o
! | d e |
TOP VIEW BOTTOM WIEW
1 | ]
A3l P
SEATING FLARE ' 1 1
[ [aaa]c]
SIDE WVIEW
OB 51 I PAD [ HEAR Z1 a0 R s
* 2- 1305 5] PAD BIHEA Bl 2%
Pin Number Net Name
AO1 DDR2 AO01
A02 DDR2_A05
A03 DDR2 A09
A04 DDR2 A13
A0S DDR2 CKNO
A06 DDR2 ODTO
AO7 DDR2 BA2
AO8 DDR2 SCSNO
A09 DDR2_DQ18
A10 DDR2_DQ23
All DDR2 DQS2
Al2 DDR2 DQ17
Al3 DDR2 DQM2
Al4 RTC CLK T
Al5 PLL CPU DVSS12
Al6 PLL CPU DVDD12
EEFHRERAFRLE
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BO1 DDR2_A0O
B02 DDR2_A04
B03 DDR2_A08
B04 DDR2_A12
B05 DDR2_CKPO
B06 DDR2_GATEO1
BO7 DDR2_BA1
B0 DDR2_WEN
B09 DDR2_DQ21
B10 DDR2_DQ16
B11 DDRZ_DQ19
B12 DDRZ_DQ20
B13 DDRZ_DQ22
B14 RTC CLK 0
B15 PLL CPU AVSS33
B16 PLL CPU AVDD33
o1 DDR2_DQO6
02 DDR2_A03
03 DDR2_A07
04 DDR2_A11
05 DDR2_CKEO
06 DDR2_GATE0O
o7 DDR2_BAO
08 DDR2_CASN
09 DDR2_DQ26
€10 DDR2 DQ31
c11 DDRZ_DQM3
C12 DDRZ_DQ25
13 DDR2_DQ28
Cl4 RTC_VR_CEXT
C15 GMAC1_TX CTL 0
C16 GMAC1_TX CLK 0
DO1 DDR2_DQMO
D02 DDR2_A02
D03 DDR2_A06
D04 DDR2_A10
D05 DDR2_A14
D06 DDR2_GATETO
Do7 DDR2_GATET1
D08 DDR2_RASN
D09 DDR2_DQ29
D10 DDR2_DQ24
D11 DDR2_DQS3

9 ERREEATRLT
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10

D12 DDR2_DQ30
D13 DDR2_DQ27
D14 RTC_VR VOUT
D15 UART1 CTS
D16 GMAC1_TX_CLK_I
E01 DDR2_DQO1
E02 DDRZ2_DQOY
E03 DDR2_DQ11
04 DDR2_DQ12
E05 VREF_0V9
E06 VSS
E07 VDD1V8
E08 VSS
E09 VDD1V8
E10 VSS
E11 VDD1V8
E12 VREF_0V9
E13 RTC_VSS33
E14 RTC_VDD33
E15 UARTI_RTS
E16 XTALI
FO1 DDR2_DQO4
F02 DDR2_ DQS1
F03 DDR2_DQM1
F04 DDR2_DQ14
F05 VSS
F06 VDD1V8
FO7 VSS
F08 VDD1V8
F09 VSS
F10 VDD1V8
F11 VSS
F12 VDD1V8
F13 RTC_VDD33
F14 RTC_VSS33
F15 UARTL TX
F16 XTALO
01 DDR2_DQSO
02 DDR2 DQO3
03 DDR2_DQO8
04 DDR2_DQ15
G05 VDD1V2
G06 VSS

EEPHEATRAA
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11

07 VDD1V8
GOS8 VSS
G09 VDD3V3
G10 VSS
G11 UART5_RX
G12 UART5_TX
13 12C_SCL
14 12C_SDA
G15 UART1_RX
G16 SPI0_MISO
HO1 DDRZ_DQOO
HO2 DDRZ_DQO7
HO3 DDRZ_DQ13
HO4 DDRZ_DQ10
HO5 VSS
HO6 VDD1V2
HO7 VSS
HO8 VDD3V3
H09 VSS
H10 VDD3V3
H11 UART4_TX
H12 UART4_RX
H13 SP10_CS3
H14 SP10_CS0
H15 SPI0_MOSI
H16 SPI0 CLK
Jo1 DDR2_DQO5
J02 DDR2_DQO2
Jo3 VDD1V2
J04 VSS
J05 VDD1V2
J06 VSS
Jjo7 VDD1V2
Jo8 VSS
J09 VDD3V3
J10 VSS
J11 UART3_RX
J12 UART3_TX
J13 SP10_CS2
J14 SP10_CS1
J15 AC97 DATA 0
J16 AC97 DATA T
K01 VSS

EEPHEATRAA
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K02 VDD1V2
K03 VSS
K04 VDD1V2
K05 VSS
K06 VDD1V2
K07 VSS
K08 VDD3V3
K09 VSS
K10 VDD3V3
K11 UART2 TX
K12 UART2 RX
K13 AC97 SYNC
K14 AC97 RESET
K15 AC97 BIT CLK
K16 EJTAG TDO
LO1 VDD1V2
L02 VSS
LO3 UARTO DCD
L04 UARTO RI
LO5 USB VDD1V2
L06 USB AVSS33
LO7 USB AVDD33
LO8 VSS
L09 VDD3V3
L10 VSS
L11 VDD3V3
L12 VSS
L13 EJTAG TRST
L14 EJTAG TMS
L15 EJTAG TDI
L16 EJTAG TCK
MO1 UARTO DTR
MO2 UARTO_TX
MO3 UARTO_RX
M04 GMAC1 RX CLK I
MO5 USB VSS
MO6 USB AVDD33
MO7 USB AVSS33
MO8 VDD3V3
M09 VSS
M10 VDD3V3
MI11 VSS
M12 VDD3V3

12 EGaHEATRAT
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13

M13 NAND RD
M14 NAND WR
M15 NAND CE
M16 TEST JTAG SEL
NO1 UARTO_CTS
NO2 UARTO_RTS
NO3 UARTO_DSR
NO4 LCD_DAT_B1
NO5 LCD_DAT BO
N06 USBO_DM
NO7 USBO_DP
NO8 TEST CFG MODEN
N09 GMACO RX CTL I
N10 GMACO RX1
N11 GMACO MDCK
N12 GMACO MDTO
N13 NAND ALE
N14 NAND CLE
N15 NAND D7
N16 NAND D6
P01 LCD_DAT GO
P02 LCD_DAT G1
P03 LCD DAT B2
P04 LCD DAT B3
P05 LCD DAT B4
P06 LCD_EN
P07 USBO_REXT
P08 SYS_RSTN
P09 GMACO_RX0
P10 GMACO_RX2
P11 GMACO_RX3
P12 CAN1_RX
P13 CAN1_TX
P14 NAND D3
P15 NAND D4
P16 NAND D5
RO1 LCD DAT G2
R02 LCD DAT G4
RO3 LCD_DAT RO
RO4 LCD DAT R2
RO5 LCD DAT R4
R06 LCD VSYNC
RO7 USBO_XI

EEPHEATRAA
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ROS GMACO RX CLK T
R09 GMACO TX2
R10 GMACO_TXO
R11 GMACO_TX CLK 0
R12 CANO_TX
R13 PWMO

R14 PWM3

R15 NAND_D2
R16 NAND_D1
T01 LCD_DAT G3
T02 LCD DAT G5
T03 LCD DAT R1
T04 LCD DAT R3
T05 LCD HSYNC
T06 LCD CLK
T07 USBO_XO
T08 GMACO_TX_CLK_I
T09 GMACO_TX3
T10 GMACO_TX1
T11 GMACO_TX_CTL 0
T12 CANO_RX
T13 PWM1

T14 PWM2

T15 NAND RDY
T16 NAND DO

EEPHEATRAA
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2.2 R&EMEXRSIHIENX (6)

® 2-1 REEATHSIMEX

No. ERCE a1 = A iR A 35

i AN TR SR AT BN 5 core
XTALI | AN AT YR PR B S i

) AN ESTC YR fm AR B BlI% ;| core
XTALO 0 AN TR S IR\

3 | RTC _CKI I RTC Bl &b @ AR5 RTC

4 | RTC_CKO 0 RTC B i 4 [B] % RTC

5 | TEST CFG_MODEN | | WA core

6 | SYS RSTN I R G40 core

2.3 LCD 5|RIE X (20)
* 2-2 LCD 3| e X

No. IEREEAS Ja | EFRE Eifipa LR
1 | LCD_CLK 0 LCD 4 core
2 | LCD VSYNC 0 LCD %[5 core
3 | LCD_HSYNC 0 LCD AT A2 core
4 | LCD_EN 0 LCD W HEREfE 5 core
5 | LCD_DAT BO 0 LCD it Ei 55 0 core
6 | LCD_DAT Bl 0 LCD B E 5 1 core
7 | LCD_DAT B2 0 LCD ¥ B4 15 5 2 core
8 | LCD_DAT B3 0 LCD ¥ 54155 3 core
9 | LCD_DAT_B4 0 LCD M ta ¥l {55 4 core

10 | LCD_DAT_GO 0 LCD Rt i {55 0 core
11 | LCD_DAT G1 0 LCD G0 BHRE 5 1 core
12 | LCD_DAT G2 0 LCD G0 B3R5 5 2 core
13 | LCD_DAT G3 0 LCD St i {55 3 core
14 | LCD_DAT_G4 0 LCD Rt i {55 4 core
15 | LCD_DAT G5 0 LCD 54155 5 core
16 | LCD_DAT RO 0 LCD ZL e84 {5 5 0 core
17 | LCD DAT RI 0 LCD 2Lt 8i¥i {55 1 core
18 | LCD_DAT R2 0 LCD 4L a8 di{5 5 2 core
19 | LCD_DAT R3 0 LCD 4L a8 di{55 3 core
20 | LCD_DAT R4 0 LCD 4L ta i {55 4 core

2.4 PLL S|MIENX (4)
%= 2-3PLLBIBIENX

No. 155 4 JiE | R it pa iR
1 | PLL_DVDD12 [ 1.2 RET R
2 | PLL_DVSS12 I 1.2 R¥F 4
15 EnFHERAERAE
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3 | PLL_AVDD33 I 3.3 fRE AL YA
4 | PLL_AVSS33 [ 3.3 (A

2.5 VRS|HIZENX (6)

= 2-4VR 3IHIENX

No. SE4M | i | B R Eifipa H 3
1 | VR_VDDD-0 | | HLJR VR_VDDD-0
2 | VR_VDDA-0 | I HLJR VR_VDDA-0
3 | VR_VDDA-1 | | HLJR VR_VDDA-1
4 | VR_VDDD-1 | | HLJR VR_VDDD-1
5 | VR_VOUT 0 HhEE 10nf HLA
6 | VR_TOCAP | O AN 4.7uf L

LY

2.6 DDR2 5|HIENX (70)
% 2-5 DDR 5| & X

E5 4 7| EF i FH R 35
No. Il
1 | DDR2_DQOO B ANERAFAE IR SRS 0
2 | DDR2 DQO1 B MBI EOR S5 1 AL
3 | DDR2 DQO2 B HMBAE IR S 25 2 A
4 | DDR2 DQO3 B AN ERAFAEEA 2856 3 L
5 | DDR2 DQ04 B AN ERAFAEE 2856 4
6 | DDR2 DQO5 B HMRAF A EOE S 258 b A
7 | DDR2 DQO6 B AN ERAFAEE 2856 6
8 | DDR2 DQO7 B HMEBAT A S 2R 2 7 A
9 | DDR2 DQO8 B A EBAT A S 2R 2R 8 A
10 | DDR2 DQ09 B HMEBAT A S 2R 2R 9 A
11 | DDR2 DQ10 B HMEBAT A S 2R 2R 10 A7
12 | DDR2 DQ11 B HMERAT 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 HMRAF AR S 265 15 fif
17 | DDR2 DQ16 B HM AT AR S 26 2R 16 Aif
18 | DDR2 DQ17 B HMERAF AR S 262 17 Af
19 | DDR2 DQ18 B AN ERAT A S 2R 2R 18 Af
20 | DDR2 DQ19 B AN ERAT A S 2R 5 19 A
21 | DDR2_DQ20 B AN ERAT A S 2R 2R 20 Af
22 | DDR2 DQ21 B HMERAT A SR 2R 21 A
23 | DDR2 DQ22 B HMEBAT A SR 2R 22 4
24 | DDR2_DQ23 B A ERAT A S 2R 2R 23 Af
25 | DDR2 DQ24 B AN ERAFAEEAR 2856 24
26 | DDR2 DQ25 B AN ERAF AR S 2 2R 25 Aif
27 | DDR2 DQ26 B AN ERAFAEEAR 2856 26 fif
28 | DDR2 DQ27 B AN EOE S 2 2R 27 Aif
29 | DDR2 DQ28 B AN ERAT AR S 2 28 28 Aif
30 | DDR2 DQ29 B AN ERAT AR S 2 2R 29 Af
31 | DDR2 DQ30 B A At B SR AR 30 47
32 | DDR2 DQ31 B A ERAT A S 2R ER 31 A
16 FEHPHEATR LA
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33 | DDR2_A00 SN IR SRS 0 A
34 | DDR2_AO1 SN IR RS 1 A
35 | DDR2_A02 SN IR SR 2 A
36 | DDR2_A03 SN R 2R 3 A
37 | DDR2_A04 SN R 2R 4
38 | DDR2_A05 SNERTEfE IR SR 5 5 AL
39 | DDR2_A06 SNERTEfE IR SR 5 6 Ar
40 | DDR2_A07 SNERTEfE IR SR 5 7 AL
41 | DDR2_A08 SNERTEfE IR SR 5 8 AL
42 | DDR2_A09 SNERTEfE IR SR 5 9 Ar
43 | DDR2_A10 SNERTEfE IR SR 5 10 47
44 | DDR2 All ANER At SR B 11 A7
45 | DDR2 A12 HNER A stk S 2R 2R 12 47
46 | DDR2 A13 HNERAE stk S 2R 2R 13 47
47 | DDR2 Al4 HNERAE g stk S 2R 2R 14 47

48 | DDR2_DQSO B N5y B strobe (55

49 | DDR2 DQS1 B Ny B strobe (55

50 | DDR2_DQS2 I NF B strobe 55

51 | DDR2_DQS3 I NF B strobe 55

ol el s =N i=l il el ol ol loll loll loll Ioll o} fo) fa) fa) fal kal ool foc) ool ool fol jol ol fol fo) fol fol fol fol ol ol ol kel Fel Ke)

52 | DDR2_DQMO R S
53 | DDR2_DQM1 R S
54 | DDR2_DQM2 R S
55 | DDR2_DQM3 R S
56 | DDR2_CKpO ey

57 | DDR2_CKn0 ey

58 | DDR2_CKEO A RE S

59 | DDR2_ODTO oDT 155

60 | DDR2_SCSNO FikfE e

61 | DDR2_BAO bank (2

62 | DDR2_BAI bank {55

63 | DDR2_BA2 bank {55

64 | DDR2_RASn ATk

65 | DDR2_CASn B i

66 | DDR2_WEn 555

67 | DDR2_GATETO GATE {22

68 | DDR2_GATET1 GATE {55

69 | DDR2_GATE0O GATE 55

70 | DDR2_GATEOL GATE 55

2.7 USB 5| zE X (10)
% 2-6 USB 3|z X

No. {55 %K | BB g FA R 35
1 | U VDD33 1 3. 3 ARAEIL H IR
2 | U VSS33 I AL
3 | U REXT I AR AT HLEE
4 | U VSS33 I LI
5 | U VDD33 1 3. 3 AR H IR
6 | U DVDD i 1.2 fRECF HIR
7 | U_DVSS I 7
8 | USB_XI I i
17 EFHPRERAETERLT
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9 | USB_X0 I AhER 12Mhz 52 Wi

10 | USB DP B USB Z 4 %

11 | USB DM B USB Z 4 %

2.8 EJTAG S|HIE N (6)
* 2-7 JTAG B| jHisE X

No. {55 %K JE | ERh Eiipa FH R 45
1 | EJTAG TCK I PU TAP I8 (W E F40) core
2 | EJTAG TRST I PU TAP 847 (WE i) core
3 | EJTAG TDI I PU TAP Hditg N (W E L 4r) core
4 | EJTAG TDO 0 TAP $ ¥4 core
5 | EJTAG TMS I PU TAP TAERLR (WE F40) core
6 | TEST JTAG SEL i JTAG/EJTAG %4 core

2.9 GMACO 5|BHIE X (15)

2 2-8 GMAC 3] HI%E X

N EREEZiS Vil R HL iR RS

0.
[F] 2}

1 | GMACO TCKI 1 GMAC % i g N core

2 | GMACO TCKO 0 GMAC {44 core

3 | GMACO TXO 0 GMAC FE%%idE st 0 core

4 | GMACO TX1 0 GMAC SR 1 core

5 | GMACO TX2 0 GMAC & i 2 core

6 | GMACO TX3 0 GMAC 4%t 3 core

7 | GMACO_TCTL 0 GMAC &4z 1 core

8 | GMACO RCKI I GMAC 2t g A core

9 | GMACO RX0 1 GMAC B2 R HI 0 core

10 | GMACO RX1 I GMAC 2 1 core

11 | GMACO RX2 I GMAC B2l A\ 2 core

12 | GMACO RX3 I GMAC B2l Bk SN 3 core

13 | GMACO RCTL I GMAC 452 % core

14 | GMACO MDC 0 5 PHY [ 4 {E 5 core

15 | GMACO MDIO B S5 PHY MIEUR(E core

2.10 GMAC1 5|BIE X (4)

% 2-9 GMAC 5] HsE X

N 554 Vil NS A A HLJE
0.
I 3,
1 | GMAC1_TX_CLK I 1 GMACT % B N\ core
2 | GMAC1 TX CLK O 0 GMACT A% % By i H core
3 | GMAC1 RX CLK T 1 GMACT 22U i by A core
4 | GMAC1 TX CTL 0 0 GMAC %35 il core

2.11 AC97 5|BIENX (5)

*£ 2-10 ACIT B IE X
No. 155 % T | B hid EENE
1| AC97 BIT CLK 1 ACIT7 kg N core
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2 | AC97_DATA 1 i ACOT BrdRM N core
3 | AC97_DATA O 0 ACOT ¥iEs core
4| AC97_SYNC 0 ACOT A5 S core
5 | AC97 RESET 0 AC9T BAIE S core

2.12 SPI 5|HIEN (7)
# 2-11 SPI BIIE X

No. {55 %5 Jim | BN Eipa FH, s 5k
1 | SPT0 CLK 0 SPI0 B4 core
2 | SPIO_MISO 1 SPI0 = A M H B core
3 | SPTO_MOST 0 SPI0 3 H M ZiHE core
4| SPTO_CSO 0 SPI0 #&i#{E5 0 core
5 | SPT0_CS1 0 SPI0 i%iEfE 5 1 core
6 | SPI0 €S2 0 SPI0 #il{5 5 2 core
7| SPI0 CS3 0 SPI0 #i#{55 3 core

2.13 UART 3|BIE X (20)

F 2-12 UART B|jH5E X

No. | (B854 | Al | ETH | S b FH R 33
1| UARTO RX | I IMHz | yARTO %%l | °°°
2 | UARTO_TX | 0O IMHz | UARTO B2l | ©OT°
3 | UARTO RTS | O IMHz | UARTO sk k% | ©OT°
4 | UARTO CTS | T IMHz | UARTO fo¥Fki% | ©OF°
5 | UARTO DSR | I IMHz | UARTO ¥4 4F | <7
6 | UARTO DTR | O IMHz | UARTO %ok 47 | €OTe
7 | UARTO DCD | T IMHz | UARTO #im | core
8 | UARTO RT | T IMHz | UARTO #R4#R | €OT¢
9 | UARTL.TX |0 IMHz | UART1 k¥l | °°°

10 | UARTL RX | I IMHz | UART1 Bkl | ©°°
11 | UARTL RTS | O IMHz | UART sk ki | ©OT
12 | UARTI CTS | I IMHz | UARTI feifpidci% | ©O'°
13 | UART2 TX | O IMHz | UART2 Jik¥ds | ©OT©
14 | UART2 RX | I IMHz | UART2 B2t | ©O'°
15 | UART3.TX | 0O IMHz | UARTS J&ik¥cds | ©O'°
16 | UART3 RX | I IMHz | UARTS #dickids | ©°"°
17 | UART4.TX | O IMHz | UART4 ikt | ©O'°
18 | UART4 RX | I IMHz | UART4 B | ©OT©
19 | UART5 TX | O IMHz | UARTS Jik¥cs | ©O'°
20 | UART5 RX | I IMHz | UARTS gk | €T
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2.14 12C 5|HIENX (2)
% 2-13 12C BIHIE X

No. | 554 | I | R fihig HL T 35k
12C SCL_ | 0 55—k 12C i B | core
2 | I2C SDA | B 55— 12C i | core

2.15 CAN 5|HIENX (4)
# 2-14 CAN B HIE X

No. | & 54 | JifAl | T4 i GVEREY
1| CANO RX | I CANO ¥#a4i N | core
2 [CANO.TX | O CANO ¥#f4fith | core
3| CANLRX |1 CANL ¥#fa4i\ | core
4| CANLTX |0 CANL ¥#fa4fith | core

2.16 NAND 5|BIzE X (14)

F 2-15 NAND B|JjH5E X

No. (ERCEZY S FA | BT ik HE
15

1 | NAND CLE 0 NAND 2155 core
2 | NAND ALE 0 NAND Bz 5 core
3 | NAND_RD 0 NAND fir & 4117 core
4 | NAND WR 0 NAND Hi- 77 core
5 | NAND CE 0 NAND fiikfs S core
6 | NAND RDY I NAND {55 core
7 | NAND DO 0 NAND #4155 0 core
8 | NAND D1 0 NAND $i#lif5 5 1 core
9 | NAND D2 0 NAND $#li {55 2 core
10 | NAND D3 0 NAND $4li {55 3 core
11 | NAND D4 0 NAND #4155 4 core
12 | NAND D5 0 NAND #4155 5 core
13 | NAND D6 0 NAND ¥4 155 6 core
14 | NAND D7 0 NAND H#i 155 7 core

2.17 PWM 5|BIZE X (4)

% 2-18 PWM 5] HIsE X

No. | G54 | A7 | EFH Eiipa R, 35k
1| pwMo 0 PWMO 38 T s core
2 | pwM1 0 PWML 3% eore
3 | pwM2 0 PWM2 33 T 46 4 eore
4| pwu3 0 PWM3 3 ¥ 460 core
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2.18 EEFE/H5| B (58)

% 2-19 HFEH G|

No. 155 % 77 ] Eiipa R AE FH, e 3k 5 H
1 | VDD1V2 CORE 1% 1.2v CORE 10
2 | VDD1V8 DDR2 Fi 3% 1.8v DDR2 8
3 | VDD3V3 PAD H R4 3.3v PAD 11
4 | VREF_0V9 DDR2 &% i 0.9v 22 R 2
4 | VSS e 0y i 27
21 FEHPHEATR LA
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oo
3 k== [E] 4 HC
ATy 1B O B AR B bk 7 ] 73 B
—_—— LY - =
3.1 —4& AX| XX FF % _EARH A bk 25 8]
23— 1 AXT Fshhlk /) fic
Bz ket 1] L i 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~ Zi=SRAD 28]
# 3-2 AXT MUX SRk 4 hid
bk 2 ] itk Tt
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
0xbfe8, 0000 - Oxbfeb, ffff SPI0-10 256KB
Oxbfec, 0000 - Oxbfef, ffff SPI1-10 256KB
0xbff0, 0000 - Oxbfff, ffff RESERVED
- P
3.3 APB ZiRIRAY b E == (8] 47 L
% 3-3 APB #HiHuuil 7y AL
Hodik 25 1] [ERER i
0xbfe40000-0xbfed3fff UARTO 16KB
0xbfe44000-0xbfed7fff UART1 16KB
0xbfe48000-0xbfedbfff UART2 16KB
0xbfe4c000-0xbfedffff UART3 16KB
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0xbfe50000-0xbfeb3fff CANO 16KB
0xbfe54000-0xbfeb7fff CAN1 16KB
0xbfe58000-0xbfebbfff 12C-0 16KB
0xbfeb5c000-0xbfebffff 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

AL 1B S CPU IIVELHTE I . GS232 A% 2 — 3 SeBIl MIPS32 2 H3#5 DSP -
JEAEJTAG PHAMI XU S AL F &, Gl R AR TN . S AFasEan 44 ALP RS BRI
(K195 4 CACHE. EPHZEMHUIRE CACHE., 54 I RS RA IR ik &I, TR T —3K
HA R M TERE RS L R MERETIAELLIY 32 ALk N QAL B 2% TP,

GS232 AbFAS TP HAT 41 F F 2R A

o MIPS32 S 32 Az ALREES, A0 FITCE ) DSP FRAFAI 64 A0 il fF (FPU) .

o ERIRUR S TR G CRER . B, R $UTIFE R 1250

o NRFEAREGS. EWEE. BETNEETRH . SFRITHEAR. K ad 6 1m
HIFAEBATI . 16 IE Ar 44851, KM Gshare #A%5, BHT Jy 256 Tl

o WEWAE M —ANFRL —AUIHET A TR

o SE SRR SCHE DSP IR A IS L

o VR R SCREATRUK N 64 RLVF s IEARNT SIRIEIE L, B ARSI SRS

o LM SIMD B2 SR INTE G 4

o 32 WIATAHEE JTLB, AU PIOL, TUR/NAIAE, JERA RTHAT AL E PLBT X
T I

4 THIE4 TLB Il 8 UM TLB, MU —T1, TUR/NAIAE,

o SEI—YHR4 Cache IS Cache, PITCE N 1 /2 B /4 BRALMEL, BN EH
4KB.

o ZHFFIEBHZEM Cache Vi MIBIAR, 4 1 load BAFI. 2 Tl store BAI. 3 Timiss BAS, #x
LA 5 % store $§4 Cache ANdrhAl 4 %% load 64 Cache A,

* 3CHF cached store #5415 & Jf Al uncache HHEF AR

o FHF cache lock FARFMTIEIE A

o BOIP HFACHE: REEE DSP R SR WA B MBIE Cache A/
(4KB/8KB/16KB) & risfiE ML (PR 4 HURE/ 8347 ) 45T e B DA A2 AN 7] L
FIEK .

o FRAEMT EJTAG VRIARAE, 7 (8 R A A k.

o FRyERY 32 7 AMBA AHB 211,

o DiRRR RS GS232 AR TP AAAPUTHCRE R, DIREMBSCAMRIIM S, FITET ik
NI R U A5 32 R
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4.1 MIPS32 35S ARG 451

MIPS 7 ®]FF AP MIPS fR R &544 (1SA) R RE T 6 ANHRAS, MR 735128 MIPS T, MIPS
IT, MIPS ITI, MIPS IV, MIPS V Al MIPS 32/64, WA [HMATHZ. HETHHHIZ MIPS
32/64 TR REEFIIN Release2 A, Hirt, MIPS32 /R REEHIFET MIPSTT 1A RE5HIITE 44,
FAMFE 7 MIPS TIT, IV A1V 3848 -0 o HL AR oA R A RS ) B4l i R . MIPS64 44
REHIEET MIPS VAR REHITE 5, A MIPS 32 1A RE5H,

MIPS32 & MIPS AWK T 4t— MIPS 54 RGN FRRA, £ MIPS 11 [F:Al Eik7y
78, I RGSMTEAHAT I E L. MIPS32 154 RGN PSR4 RS T AR
RGMIL R, RASIRL WM.

GS232 Kb FHARHe A MIPS32 ¥ Release2 #4544 . MIPS32 FZAHE ISA (Instruction
Set Architecture). PRA (Privileged Resource Architecture). ASEs (Application
Specific Extensions) #1UDI (User Defined Instructions) PU/NEE4r, GS232 AbFHEE L
LT ISA. PRA, DL DSP ASE.

A2 M\ CPU, DSP, FPU, PRA PO/NJ5 THiffiid GS232 #8445 RS, H A HIELFIE,
PA K GS232 SEHL CPO ZF A7 4% 115E o GS232 5 MIPS32 Releasel F%%, HAKMITE A
DAL Z5 A7 ds ik o] AZ: I MIPS32 H P 1
4.1.1CPU Z1F=5

MIPS32 fR R &K 7€ S T IR CPU 27 474«

(1) 324 32 ALl 25744 GPRs (general purpose registers). L m/ Mk
WAT 7 HREA S e RO, 0 Sl 394748, {H/KIZ N 05 R31, 31 Sl & f74%, #% JAL, BLTZAL,
BLTZALL, BGEZAL, #1BGEZALL 482-Fa=XHAE B AR Aras, iUz Rl .

(2) —XHTRAERIE . BRIEFTINERAE 2 R IRFPR A A2 35 . HT A1 LO. HI &5 /74
T AR s g A R R s LO 27 7748 F T A7 ek sl Brid 5 45 SRR AL

(3) —MERITEF 58 (PO XA FFERFEFA T BB .
4.1.2CPU 355 &

MIPS32 A F 45K 1 5 AT CPU $5 A SR # BT RER) /3 A AR JLAL: AFH, 5L Bk sy
S PR EEAR I IHE 4. DLoad Ml Store Vif7484E EA7AIE A 75 17-2% 2 [ R s 44 .
VIR 2 BRI RS (18D, BUAIZSR BT SR A e — Ui A AR g2 S bk 2 A7 2%
Ik 16 AL 5w As &R . @Computational THEAIEL EMA EAMEMEA ., B, &
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fr. FEAEFIBRIERAE . IHHARSME THASIRARR (R B, BIERAEHE S RIR
FEAE A7 as ) FISLRIHE 4 2 (T B, Hoh—AMEIEHCH—A 16 SLIISZEIED . G)Jump
and Branch BEFFI7 SCHE 2 SURFE T IOEEHA . ZX B BRR S “ Jump (B (T
Ml # R B, PC ($RATHEER) MHRMIBEEFE SR A “Branch (43307 (1 ), @
Coprocessor HMEFLEE 14 58 VMO EL S PBIRHERAE . DMCHRBR VTR 2 T B4R 4
FEMIPS32 & LT 0 SHAbEESs (RGAIEZ) A1 SPhabsas QFSphbeEss), Hpmr
LAEE X 2 SHMEEERR I ThAE . ©Special REFkTE 4 78 R ST PRI S B . X 28484
W E R AU . ©Exception F A 5B, MRS LB 4 Sk 208 Al 7 b
PRI B, X UEFRAAHE R BURT T B4R 4 4% X

GS232 IP EJHR5 MIPS32 Release2 Wt A, MINRELSEHL 1 MIPS32 4k REEH AL E
MIFTH CPU $R4, HEH LIRS TESLIL T B M H AR A 25, DL AR R

PNUAPE =
pref. prefx 8% .

F 4-1 3K 4-10 ) H T 6S2321P SZHLK MIPS32 84 H1 i) CPU 484 MIPS32 HIVFE
A1 CPO P b HE 25 $8 A1 R T F 41,

* 4-1 CPUFEA4E: Tifiis4

OpCode Description MIPS ISA
LB B4y I

LBU G R ] I

LH IS I

LHU BT 5T I

LW g 1

LWU W5+ I

LWL e I

LWR WA I

LL Hbr B4k ik I

SB i) I

SH fEF I

SW T I

SWL I I

SWR FEFATHB I

SC RS A I

SYNC BikiZ I

PREF TiHR MIPS32
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+R 4-2 CPU $54%: HARFS (ALU LEIFD

OpCode Description MIPS ISA
ADDI piIVA B I
ADDIU INTEFF 5 S EN L I
SLTI AINT LR E I
SLTIU TSN E I
ANDI ERvALIES I
ORI A IR I
XORI Sl a7 B I
LUT H@ANIEY €A 1
#* 4-3 CPU 54%: BARES Q#HELH
OpCode Description MIPS ISA
CLO THERTS 0 14N MIPS32
CLZ THERT S 1 AN MIPS32
*® 4-4 CPUTRAEE: HAIES G #HMEH, A
OpCode Description MIPS ISA
ADD it I
ADDU TS I
SUB TR 1
SUBU T A5 I
SLT NTRE I
SLTU TS NTHRE I
AND 5] I
OR i 1
XOR g I
NOR 1| I
#* 4-5 CPURAME: FEMIBRIETR S

OpCode Description MIPS ISA
MADD Fehn MIPS32
MADDU FACEREE I MIPS32
MSUB ek MIPS32
MSUBU ToA5 5 Fei, MIPS32
MUL P (L5 HTHF] GPR) MIPS32
MULT P (L5ATHFIHI, LO) I
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MULTU P RHRCE S I

DIV 43 I

DIVU T 5 I

MFHI M hi B A7 S IR A A7 I

MTHI M F 27 A7 A A7 BB hi 2 A7 3% I

MFLO M Lo B A7 2 HUE 3388 F 2 A7 3 I

MTLO M F 27 A7 2 A B Lo a7 A7 3 I

* 4-6 CPUIRAHE: BREEAI) 34
Opcode Description MIPS ISA
J B I
JAL SRR A R I
JR Bk B 2 A7 A5 48 ) R 9E 2 I
JALR T TR I
BEQ AR B e !
BNE ANGE N A I
BLEZ NTFEET 0 Bhi% I
BGTZ KT 0 Bt I
BLTZ /NT 0 Bei% I
BGEZ KT EEET 0 BhAE I
BLTZAL N0 EHTRET I
BGEZAL KFEET 0 WHFRF I
BEQL AN Likely %% 1
BNEL AN Likely Bhi% 1
BLEZL NFEEET 0 Likely Bki% 1
BGTZL KT 00 Likely Bk 1
BLTZL N0 M Likely Bk 1
BGEZL KT AT 0 Likely Bhi% 1
BLTZALL /NF0 M Likely A TR I
BGEZALL KTFEEET 00 Likely HH THEF I
*® 4-T CPUIRAEE: BAIRS

OpCode Description MIPS ISA

SLL BRI I

SRL B I

SRA HAF# I

SLLV AR IE R B I
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SRLY AR B AR A I
SRAV AR EARL I
* 4-8 CPUEAE: J¥EIES
OpCode Description MIPS ISA
SYSCALL ARG I
BREAK W7 5 I
MOVZ T 0 W35 MIPS32
MOVN ANET 0 23 MIPS32
MOVT F RN F2 3 MIPS32
MOVF I R ) MIPS32
* 4-9 CPUELHE: RHEES
OpCode Description MIPS ISA
TGE KT EEET AN I
TGEU T FHOR T BEE T I
TLT NTRAN I
TLTU T SHUNTREAN 11
TEQ ETBA 1T
TNE TERN 1T
TGEI e e VA IE (PN 1
TGETU KT EEET IR 5 LA 1T
TLTI S RVALIE{ZPN 11
TLTIU NS wHRSRVALIE V(PN 1
TEQI B VAR PN 11
TNET ANETF ST RIELRE N 1
# 4-10 CPUf54%E: CPO 484
OpCode Description MIPS ISA
MFCO M CPO 27 A7 #5HX I
MTCO fE CPO HAHHRE I
TLBR RG]0 TLB T 111
TLBWI 525 1 TLB 1 11
TLBWR EHEHLI TLB 1 11
TLBP 7E TLB 48 & IL L 15 11
CACHE Cache #efE 11
ERET S 1% ] 11
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4.1.3CP0 5%
g H GS232 5E X CPO 154
# 4-11 GS232 [y CPO #5 4
OpCode Description MIPS ISA
MECO M CPO BF F7-45 L MIPS32
MTCO 5 CPO F174% MIPS32
ERET S IR (A MIPS32
DERET Debug iR [7] EJTAG
SDBBP AR EJTAG
CACHE 54
OpCode Description Target Cache
CACHEO Index Invalidate Instruction Cache
CACHE8 Index Store Tag Instruction Cache
CACHE16 Hit Invalidate Instruction Cache
CACHE28 Hit lock Instruction Cache
CACHE1 Index WriteBack Invalidate Data Cache
CACHES Index Load Tag Data Cache
CACHE9 Index Store Tag Data Cache
CACHEL7 Hit Invalidate Data Cache
CACHE21 Hit WriteBack Invalidate Data Cache
Cache29 Hit lock Data Cache

MIPS32 A%} CACHE 484347 T LB KHVE, HA IR 2 CACHE #5842 EdF o a1,
GS232IP HSZEL T CACHE 54 HF MIPS32 Fi 5 o Z B S B 3R 43« EAR T 2 0L B3R

4.1. ATztiE S 8]

GS2321P RE4blHuhi Ay B s ik #542 32 £z, BP SEGBITS F1 PABITS 37K 32 o GS2321P [

SEP AT Mk 22 8] 0 A a0 N R s
* 4-12 GS2321P Hiihl%* ] 1 43-Hic

B4 FEAL L VE MAS [ER T 1 1)
P A AR O
kseg3 | OxFFFF FFFF-0xE000 0000 | address error | address error mapped
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sseg | OxDFFF FFFF-0xC000 0000 | address error | address error mapped
Ksseg

ksegl | 0xBFFF FFFF-0xA000 0000 | address error | address error unmapped

uncached
kseg0 | 0x9FFF FFFF-0x8000 0000 address address error unmapped
useg | Ox7FFF FFFF-0x0000 0000 mapped mapped ERL=1 unmapped
suseg ERL=0 mapped

kuseg

e 1, RPAHEEJTAG i dseg Bt -
2, GS2321P 37 ¥ 4KB, 16KB, 64KB, 256KB, 1MB, 4MB, 16MB KN TLB T T

R MIPS32 RV, GS232 Y REA ML HEFe 4 A 45 LU R JUAME L. O N2 mapped HIEL,
HE Iy A TLB ARAFP) B DL RAH R TR . @kseg0 B IKI 4 HE Hi il Dy R b k-9 2
0x80000000 153, Z%EB &7 cached HiE Config ZFAER% ) KO FBLRE - @ksegl HIHFEH
Bk A EE bR 25 0xA0000000 53, 1%EIA uncached Bt. @4 ERL A 1 B, A 2G #5[A]
useg [P HIEAC 31 A7 B KB UL BEAS 21, JF A uncached V71 75 e A M1, useg
N mapped, cached I AR .

V7 Ia] TLB [ gkt P B 40 4Lk, — & EntryHi 2F7E%10 ASTD 8, — & hithhtis 58
frgs el . ZEHhE S TLB (M4 — BRI 3T H. A — MERFHARG WA
IR U S S R B ORHBERRATD LR b . S A B AR AR
BT, W AEAR R A o

TLB & — AN RAHERAF AT, EL45 32 T, 2t 32 xbar/Milmmig. TR/ A
4KB-16MB (UL 4 HIMEH0EHE) o TLB fIfE— W3t 256 fir. HEBNEWTRIR, HpNE
NFRRAPATAL, & 6S232 12 7 By kG2 [X ikt Ui o 4 UG 1 1. NE 24 1 I 3RoR
IR ATHAT o

MASK
VPN2 G ASID
NEO PFNO Cco DO | VO
NE1 PEN1 Cl D1 | V1
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B 4-1 TLB &I %

BT MIPS ) TLB 4 — a8 — A B A — BT, DR EA T B ik UC e B
VPNZ, Rk 505 BREL 2. MIPS (RN AT EAAZAEIT, H TLB () MASK d5ik 52« #h
HEDCHCHT 2225 fRIX AR 32 . R BEDUACHS , R 3 ROZITR, AX /- AR FEBE. thAh, ASID
B NAZILES, BRAE G 8O 1. WilRikAT EIRULEL S &30 TLB i 5 R btk VLG ) TLB
T, WA TLBLR (B0 BG TLBSR (F£#0 #il4h. ArRILHC R IMEA N TLB AR V
290, WA TLBLI (HXHD 8 TLBSI (F£40 Hiloh. St FAEE0RIE, WS ITHCSzh HA 2%
firl 1, {E/ED 90, M4 MOD fi4h.

4.1. 5)5h oL 38

Eots 2 5 TP B /ML BEAE MIPS32 MEE .. TNEREZSH T GS2321P SEEL A5 71 LA K 451 A1 (1) 2 A7

e
* 4-13 BIIMRAG R B AE A B L
1%} ©n w0 %] ©n o [a B o — ol o o o] 2] (@) o
+ + + + + ) 9 ) ] = <) o a = @) N
) o ) o o c o o o = gl o = + > Q.
—+ + + + + 2 [ c o (@} = | = + <
c = = c = @ o a9 = o) Q < ) o
7] %) %) %) »n | | | &3] ol o | > o
| | | | | [¢] ) [ vl a] c = -+ o
el o] = = 2] > = < S = 7 = =
> = 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 *
IBE 1 6 *
DBE 1 7 *
SYS 1 8 *
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BP 1 9 *

RI 1 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 *

TRGH T GS2321P PIAFEEI AN AN O bl . R s s s
1 5 1P SZRFm & ik,

F 4-14 FIFIN D 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
Interrupt 1 0 0 X 0xBFCO 0380
Interrupt 1 0 1 X 0xBFCO 0400
All others 0 X X X 0x8000 0180
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All others 1 X X X 0xBFCO 0380

[l

x’ denotes don’ t care

4.1. 6CP0 H1F=%

MIPS 5 SCT G4 CPO 1 P RF AR REHIVE I RNER — B2 . N TGS A I RLA
MIPS $24t T HITE M T4, FovriRs 7 28 L S I £ b B2 (R4 AIE, [R5 MIPS A R &5 H e
7. GS232IP SEHL 7 MIPS32 Releasel RpAUfA R 454 b RSB ET 70 ) A AL, MTRT
PRI 4 FF4E: 4 DEBUG %7745, Performance Counter A f7#%%F .

A/NFTHIR GS2321P SEHL CPO 454 LA K CPO 251785 52 . CPO Z517-4% A T-4% 4k
HEAR PR AS AR AR AR A 1A A AR AS o IR e 25 47 3538 Ik MFCO 8 4R iS281 MTCO 54K

B

5,

HRE PR IBAT AL O N BORZS 2 474 (Status Ff7as) HHIEE 28 AL (CUO) #ix
B, FTLME CPO #54. A, AT CPO FR4¥ =4 “CPO Ph b B AR A v A1

* 4-15 FIH T 6S2321P SEHLHIFTE CPO 29 /758,

% 4-15 GS2321P SZHLK) CPO 257748

0 Index WS ARy, TR T/ B 1 TLB &I
1 Random FIT TLB &4t Dy BEALUH 2%
2 EntryLo0 TLB RIWUIE B 73 i B TR T N S (EERWHETTS)
3 EntryLol TLB I O BT 7 TN A (EZRY IS
4 Context 32 AL FHEREA AR 9] AR R AU, DU ek (PTE)
5 Page Mask BB TLB JUR/NHERD H
6 Wired IFil 7 JEE 2 1 TLB R 5504 H CHE AN F T BTL 5 452 (¥ 1 TLB R 350
7 HWREna AR 27 A7 35 I F 301 mask £7 (R2)
8 BadVaddr B R R
9 Count THEGE
10 EntryHi TLB I - 7 WA (HE TS A1 ASTD)
11 Compare THEGR HEEL
Status (select0) IR AR A AR
12 IntCtl (selectl) Ry R P ThEE (R2)
SRSCt1 (select?2) TR T AR IERAE (R2)
SRSMap (select3) ST A A7 2515 P T 1) R A0 R OG BR (R2)
13 Cause BRI — YA A R A
14 EPC BN T oF 3R
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15 PRID Ab R ZABAT IR AS AR I
Ebase {RA757H 24 BEV O 0 B A RN 1 R Sk dE
Configd it B 7 774 (Cache K/NEE)
Configl [ Rea

16 Config2 1EPA — %% cache 1) R2 SZHLH, {NFER52P Configd
Config3 FLE A Aoy (R2)
Configh TC B S FRCI P SR

17 LLAddr R A A7 ML

18 WatchLo b Ik 7 8] 4 16 B 1k

19 WatchHi

20

21 N

22 N

23 Debug

24 DEPC EJTAG debug BISMEFiT4#%

25 Performance Counter | PERETIELHS I35

26 (735

27 (735

28 Taglo CACHE TAG 77 1788 130 43

29

30 ErrorEPC RGP

31 DESAVE EJTAG debug Hil4MF-A7 27 17 28

Index #1745 (0,select 0)

Index {7 #e 2 32 FLAI B/ S Ard, H i e/ A rEH TR 5 TLB BRI,
AR B AR R TLB R IMI(TLBP)4E 24 AT 2 75 i) o

Index ZFf7#s B s 7~ TLB 2(TLBR)AI TLB % 51 5 (TLBWI)$5 24 /E 1) TLB K I,

4-2 R Index FAEEMIMER, £ 4-16 iR T Index FAEA SN & Lo

31 30 6 5 0
‘ P ‘ 0 Index
1 25 6

K 4-2 Index ZF{ifs

% 4-16 Index 2FAERS &R

= o
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p PRI, = — Wk TLB #Ril¥e 4 (TLBP) ¥ I & 1
Index ¥87R TLB 2354 M1 TLB R 5| 554 48/ER TLB R R 5IME
0 fRE . DAZdE 0 5N, BERFIRIE 0,

Random 7 {7 #%(1,selectl)

Random Z5ffas @ RiLayfras, HAP RN RSl TLB KRT. BT % %14
L, RFAEHMER 1. RN, FAAGMELE D ERAM AT RS, BT ARRER:

® NALETIRHAIRIERSG L AN TLB Ii%k (R Wired RN E) .

o [ FLETHEA TLB MIEIR 1 (FIh 32-1)

Random Zrff£afE7 K i1 TLB FEHLS 18- #AF 1 TLB Ti. AIXASHFIRY, T
BETF 7 as o (HIZZF AL AT, DASGIEAL BE 8 FH S 52 02 75 1IE 7

N T EAIN, Random ZFfE#(E RGEALN BN B, H4h, 2 Wired FAE#SHE
B, 2 EE N B

4-3 £~ Random FA7#MIkEa, MR 4-17 Hifiid Random ZFA7ae 83k 1) & 3o

31 6 5 0

0 Random

26 6
4-3 Random ZA7#%

2 4-17 Random ZF 1775 &1,

=4 iR
Random FEHL TLB & E|1E
0 e, W% 0 B, BEHRE 0.

EntryLoO (2,select 0)PA 2 EntryLol (3, select 0) 77 {743
EntryLo 277 0 1 1A Rl A% 2R 27 4745«
® EntryLo0 -1 fE 1l
® EntryLol HT&E I
EntryLoO 1 EntryLo1 ZF £ 48 # 2 AT 32/ 5 A7 ds . 34T TLB B S 8, &A1y

PAFHE TLB i &S i H# S (PFN) . 4-4 FIRIX LA A% 2
31 30 29 65 3 2 1 0
’0‘NE| PFN ‘C‘D’V‘G‘

B 4-4 EntryLoO 1 EntryLol ZF{F#s

EntryLoO F1 EntryLo1 &7 {74+ 1) PFN 32 32 Al (15 28 7 (39: 12) .
2 4-18 EntryLo ZF 17251k
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= Ei: pu

NE AATPATAL. 1 RRAFHAT, 0 FRATHAT.

PFN TS, RYEHhhl i .

C TLB T 1) Cache — &I @ .

D ERL. ISR 8, TUR ARSI, B 5m. Sbr LiX—f7E
A b g 7 Lk B B U S AR

v AR HiZA B AR, W TLB RIUZA N, BMPKR=E—4 TLBL 5k
TLBS 54

G 4 Jafii. 24 EntryLoO Al EntryLol *F{I G fLaf# I E AN 1 B, KCEESKELE TLB

RIS ZmE ASTD.

0

TRE . 2% 0 FN, IR E 0,

Context (4, select 0)

A TLB Wik WA — A2 JR6r, 78 TLB 5#4E R4 EntryLoO[0]#! EntryLo1[0]
MES N

Context a7 f7 #s /& — ML/ B A frdy, EOEIRE TR HE—Tiffae . i —4
A RGER AN, A7k R U bk 2P B b e 46

24 TLB SRR, CPU R RIEG A M TR P INEL TLB. — &I, #IERGiME
Jil Context 74725 Tt T A 45T LWL, Context 274725 & il BadVAddr 2377 #% H 1)
R R, AERAZAE B HE R — TR T8 AT TLB S R Fr AL BE AT 5

4-5 o T Context wF f7as It s & 4-19 03 1 B 3CH A4 7B

31 23 22 30
| PTEBase | BadVPN2 | o |
a1 19 4
K 4-5 Context ZF{74s
#* 4-19 Context {7 i
4 R
BadVPN2 YER R X —F B S o e O A B AT A R 4 00 R bk R U S
(VPN) .
PTEBase X —F B E RGN/ 578 . Z 7B ANHE R FEAERSH Context
AT BAEN— G A N A7 SR TR AR AL
0 RE. LAEE 0 BN, BEIRE 0,

37

19 17 f) BadVPN2 7B & S TLB R M EHLER) 31:13 A5 58 12 A gl HERR 2
AN TLB TG £ — AN A BTN . 3T 4K ARG, X T BLE
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#3Ik PTE RIUN 8 AT K HEZRH A TR . X T E RSN PTE, #8015 i
RAME R U A bt

PageMask Zf7#%(5, select 0)

PageMask &7 88 &N S 3574, 05 TLB RIS B85 — MR
i, FIONEES TLB BRI EAFRI TR, ik 4-20. i35 7 as % lan &l 4-6.

TLB &5 B AR i A A28 A 9 — NEEH B 430 AT i SE b e ), TLB Hoxd iz
T PageMask 75 172% (AH RN TR e b7 24:13 HHBLe FF e . 4 MASK 115
AR RIRB G W PR, TLB B#RIE A E L. O HOAIRE, AR 0 5N,
IR E 0.

31 29 28 1312 0
| 0 Mask 0
7 12 13
4-6 PageMask ZF 1788

R 4-20 AFETURNHER Mask) {8

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 77 17#%(6, select 0)

Wired aff7-dsie — N BL/E )37 as, XA e HMESRE 7 TLB b il 2 =I5 Rl
R IAIF AR, i 4-7 Fros. Wired RIUZFEE R AT BRI, X LER I
NEALH TLB BB TREHLRIU N & w] B
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TLB
'y 31
it AL I 5
- v <+«—Wired F1Eas
L 4 O XM BENLY

Bl 4-7 Wired 7 f7#5 SHHR
Wired A7 fE RGELINE 0. Fizarf-aH[F, Random % f7afH 2 & N LR
i (B PRTTH K Random ZFF4%) -
4-8 o Wired FFfrasitkal; & 4-21 #iik 7317 as A0

31 6 5 0
| 0 | Wired
2% 6
4-8 Wired 27 17ae

X 4-21 Wired ZAA7 2815,

B ik
Wired TLB [ g £ ik 7
0 fREE. WAiE 0 5N, BERRE 0.

HWREnNna #717#%(7, select0)

R 2y A7 ae i A AE A A7 4% (HWREna) B8 — AR5 Al ok o g 24 1) RDHWR 54
I, 0F LR 2 A7 25 2 15 P 2

4-9 7R T HWREna #7830, % 4-22 #id 7 HWREna /788 &M &
o

31 3029 43 0
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‘ Tmpl ‘ 0 ‘ Mask

K 4-9 HWREna ZFf7 4%

% 4-22 HWREna 2 {74815

= ik
Impl TR, WBAENR 0, HRRE 0
Mask AR R AT AE RO HERD O, #5001, KT SRR 25 A7 A T, A AN A i
0 TRE. DAUHZ 0 BN, BEMRE 0,

BadVAddr 777 #%(8, select0)

Hix LS 74 (BadVAddr) 2 —Hiarfedd, Bl 7 il — X35 TLB 5
FHETRGISN R AUIE . BRAER AR S AL, NMI B Cache 5121141, BadVAddr %17
wl BRI A7 AR AU ARE L.

4-10 SR TR R b 25 A7 25 A% X

32

Bad Virtual Address

64
K 4-10 BadVAddr & 174

Count Z17 #%(9,select0) L % Compare %47 25(11)

Count #1728 fll Compare #7728 4/ 32 S 'S FAras, AT BT

Count ZFA7as A — /NS B8 I 4% AR, R AN B R 51 1.

Compare 7 f7-#% HRTERF € IR 20 A2 il — b iy, 23 fr el S N —AME, K 4-11
HHAWH S Count ZRfF#s A LLE . — HIXPI/MEAZE, Cause ZFfras B+ Wifr
IP[718 % B . 25 Compare A7 s i 1 XS I XA h i 4 4 L
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Compare (11) I 32-bit Compare Value I
32-bit Equal-to Comparator '

Set IPT7 in Cause Register

K 4-11 Count 2717284 Compare &1L o5

EntryHi 77 /74%(10)

EntryHi % 745 T TLB #5547 TLB RIAM mifiL .

EntryHi 27 {725 7] LA# TLB Probe, TLB Write Random, TLB Write Indexed, 1 TLB
Read Indexed 154 1j il »

Kl 4-12 320K EntryHi 2i 783 H9A% 0. 3R 4-23 KR EntryHi 35 /743 H8

31 13 12 8 7 0

VPN2 0 ASID

49 b) 8
4-12 EntryHi #FAf74%

# 4-23 EntryHi FA748

= #ik
VPN2 REDUTRR 2 (RS RIT0)  RAE L.
ASID bk AFR IR . —A 8 ALk T ik AN #RELE TLB: X TR
WIS, A EREHSS H ARG AN F e
0 TRE . AR 0 5N, BERIRE 0,

VPN2 3 & 32 fi7 g Lk ) 31:13 i,
24— TLB Refill, TLB Invalid, B¢ TLB Modified f5l4h &4, #AVLES TLB F 1
e HE T EITTS (VPN2) 1 ASID K hn#3 EntryHi 27147 55 .

Status ZF 7 #+(12, select 0)

Status #A7##(SR) & MEE A, COUMERIEEK, il R ESRE 2
Wr. NHEAEMA [ E BN Status FAF AT 4-13 IR | A TR
i EAREE R . S AT

® 8 WISk (M) 8 eI RE. W 7Ewlfid & 2 i b 204 A
A&, fE Status ZFfr#sfIHHWiBERISFN Cause aF 7% I H B Asr E S0 LR A7 #9012 4
fr. BZHEE, 1527 Cause bt (IP) 8.

® 4 fLRyEMEEER AT ML (CUD 3% 4 ADNFTRERIPMEBESS AT HIME. A CUO
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Branff e, ENZEET CPO Es2m] .
31 2 25 24 23 22 21 20 19 15 7 4 2 10
28 7 16 8 5 3
cu 0 RE | 0 0 BEV | 0 | SR | O | IM7-IMO | O | KSU | ERL | EXL | IE
(cu3:c
u0)
4 1 1 1 1 1 1 1 4 8 3 2 1 1 1
K 4-13 Status ZfE8%
Kl 4-13 27K | Status W fras IR0, & 4-24 #iiR | Status 77 17 2 K35
#* 4-24 Status FAEEEI
= R
cu i 4 AN EE R OCHIT . AN CUO AL BEE, R AZIESC T CPO A2
IR
1- " H
0- AnTH
CU M HIE /2 0011
0 TRER . WZHZ 0 BN, BERFIRME 0.
BEV FEHIGI A1 ) B N T
0 - IEW
1 - JH3)
SR 1 FoR A RE LR
M TR RN AR AR T A R . W SRR R, s RV
B, A Cause #7745 I T Pending % BAR I (K7 4 B AL o
0—4%1k
1— e VF
KSU SN
11 ARTE X
10 L
01 HH
00 ol
ERL HAR. AN, WEE AL, NMI B Cache £ 15 2bFR 2% 44 5 B A7
0 B
1 HiR
EXL BIAM G M= AR, KAEAIE Cache HR IR MBISN =40, KHEA
KB B L.
IE T RE -
0 SR BT Hh
1 8 BE BT Hh
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Status & 7 & B iR 2
TR Status ZF f748 o T8 E RN PR A 14k
o hfERE: UG LAT MRS, Pl fAe:
= E=1H
m EXL=0H
= ERL=0.
WIRERX 2, IM A7 1 E RV W
o REMER: MAbFE AT @A . WA A TR E MR
1.
m 4 KSU=10 EXL =0 Ml ERL = 0 [} 4bFE 23 4b T 558 F SRR .
m 4 KSU =012 EXL =0 fil ERL = 0 IR Kb FH 3840 T #820 HI P B .
m 1 KSU =00z or EXL = 18# ERL =1 B bHEAT AESHAT.
® UMMV YA E AR ALAE PRI, AT RAS ] A A 7 ()
o BGH P HbEAE A VE I YA AR AL AR N R A R G R, T B ]
B2 F P Hiuhk 73 1]

o H P HbbbAS RV ). AbFE BRI =R AR R AR AT LA i) P ik s T
Status & {748 AL

SIS, Status 73 A7 H{EZ 0x00400004.

IntCtl 257 #%(12,select 1)
7t Rlease2 HIMAH, IntCtl Z577 a4 H R4z H T A Wrkett. B¥Em &
R AIANE R, B 4-14 ZH T IntCtl B 472 RS, R 4-25 ik T %A

=
31 29 28 26 25 109 54 0
| terr | reecr | 0 | Vs | 0
4-14 TntCtl ZF17a%
F# 4-25 IntCtl ZFA7-a8
% #HiR
IPTT TR, XGRS I B e R kS
Encoding | IP bit Hardware
Interrupt Source
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2 2 HWO
3 3 HW1
4 4 HW2
5 5 HW3
6 6 HW4
7 7 HW5
IPPCI F IR Performance Counter W5 .
Encoding | IP bit Hardware

Interrupt Source

2 2 HWO
3 3 HW1
4 4 HW2
5 5 HW3
6 6 HW4
7 7 HW5
Vs FE S ) B P T B RCA SR AR T W 1) R A e S 22
Encoding | 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 . 2% 0 5N, AR 0.

SRSCtl % f7-#%(12,select 2)
Rl AasiEs. GS232 AL T i rar. MPTAEES A 0.

31 3029 2625 2221 1817 16 15 1211 109 6 5 43 0

‘ o‘ HSS |o‘m&‘ 0 ‘m‘ 0 ‘%s‘o‘ css

4-15SRSCt1 217 #%

R 4-26 SRSCtl 17233k

1% iR
HSS FOREIIIR T Ao L #5008 0 TR A 3T 2 A7 4 S50
EICSS EIC Tt 56 T 25 785 41
ESS TR T AR
PSS B — MY T A
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CSS Ef:i) - el
0 RE . W2 0 BN, BERHER[E 0.

SRSMap 27f728 (12, select 3)
FR M T o Ao 5 R s N R R 65232 RLHE i, [EArg )
5HH0.

31

K 4-16 SRSMap 25 {752

Cause 7717 #%(13,select 0)

32 A1 E Cause A7 &R | Beilr — MR A B IR A .

K 4-17 BoR TIX— A7 853, & 4-27Cause #4785 83#5iR T Cause 7517
IR, —> 5 A7fI4MG (ExcCode) fRHH TR —, Wk 4-27 s,

31 30 29 28 27 26 252423 22 16 15 8 7 6 21 0
BD | TI | CE | DC | PCI 0 | 1V 0 IP7~TPO 0 Exc— 0
Code
1 12 12 8 1 5 2
4-17 Cause 1784
# 4-27Cause FFA74E
I iR
BD T HH a5 SR F OB 75 E 43 SIE I Al v
1— JER Al
0—IEH
CE 2R AL P AE FRES AN T R S B AR B A ) B TR S
DC i Count ZFf7#%. DC=1 B i count 1744
PCI Performance counter H1lifi, FHKAR /R /2 5 A FFALEE PC i
v Faom ) T Rl Y S T (0 Ronsg, 1 Ros FLRRIR ) D
Ip TR SR T 2O R AR B R TR . TPOTIPL SRBCPITAL, W iR
PR E 5TER.
1— P25
0— WA i
ExcCode filsgIE (%5-11)
0 REE . W% 0 5, EERFIRME 0.
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7% 4-28 Cause ZF17#%11 ExcCode 3,

BlSMRES Mnemonic Ei::30)
0 INT w7
1 MOD TLB f& &f) 51
2 TLBL TLB il 4h (13EaE HLdE 4
3 TLBS TLB fil4h (F£6if)
4 ADEL HbEEER A CSalias IR 4
5 ADES bR B (D
6 IBE REERIIN (R
7 DBE SEETREISN (BmEI . B
8 SYS RGBS
9 BP W7 5 A5 A1
10 RI UNEEERACEN
11 CPU PR AL B ERAS BT A5 A1
12 ov A ] A1
13 TR R 41
14 - (735
15 FPE EF=Y AN
16—22 - TRA
23 WATCH WATCH 514
24—30 - TRe
31 - TRA

Exception Program Counter #i{7#s (14, select0)

Bl SMEF 8% (Exception Program Counter, fjFK EPC) & —/M¥/H%fE4s, ©
ARG ML RS RS B Ak S AL B

ST REBEGISN, EPC 2 A7 3R I N4 e T2 —:

o IRAMEHL, R SHWISMEREER, S

® LRI ST B TRS CATRAE SCERAE Y, R IENAL/E Cause FF1F 4%
R EAD B R

X Status FFAEar 10 EXL AZBEE 1B, ALPEZRANS EPC A7 47 3%

4-18 7R T EPC ZFA74L A% A,
31

] EPC

K 4-18 EPC & 174s
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Processor Revision Identifier (PRID)ZF1%es (15)
PRId ZFf7as 2 32 M HIRZ7 /7 8%, 123 el & T bR e A EEER AT CPO RRAS 1 SEEL R
AFEITIARE R . B 4-19 KR TiZa A as g R 4-29 58 T3 A8k,

31 16 15 87
0
0 IMP REV
16 8 8
P 4-19 Processor Revision Identifier 2577 %%
F 4-29 PRId 2717 4835
=4 i3

™MP SR A5
REV BATIRA S
0 e, DA% 0 B, BEHIRE 0.

PRID FfFas RIMRAL (7. 0 ) AT FREATIRA K S, Timh (15: 8) Arml FfESE
IRRAS K S, Jats 2F SEBLRA S 0x63, BT HRA S A 0x02.

FRA SRR Y. X, Hh Y (72 460 NEBRRAS, X (3: 0460 A/
A

WA S A] DAIX 73— S Ab B SR B RRCAS, BN BEORIEAL 2E 253 B AR AT e EEAR BLAE. PRID
ARG, AR, AR IRERAS 5 KB L AUA DAL PR B . USRI, 2F
R RA S, TR AR R PRID 27 77348 TP IR ROAS 5 SR bR iR AL B 25 o

Config0 % f7-%% (16, select0)

Config W AFasMLE 1 GS232 ALPEE: T & AL B IEFET; 3R 4-30 FIJ Y 1 IX Lk

Hi Config A7 88 M7 31:3 FirsE SUI— LSe35, fE GO e i 8, i HAEN
HEUIRAS ML EIETE Config Zifrdsrh, FHTHAMVIH .. HARBE LT (Config T AFHEH
2 2:0) 2RI/ SR H E AR . 7552 AL X et AT € S

Config A7 2 HIBCE R Z MM . Config FFAFASTE Cache A 2 1T 1% B MR A4
., IH, TEM AR )S Cache NZE BV .

Bl 4-20 %78 T Config Zifranfitkl; & 4-30 Config FFAEARIHMIA T Config FF 47

FEMIE. Config FFAF28HIMIME A 0x00030932.
Config Z1Ees

31 30 25 16 15 14 13 1210 9 7 6 4 3 2
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BE AT AR MT 0 VI KO

B 4-20 Config 2 {758

% 4-30 Config ZAEa8IEk

£ Ejiipad
M R configl AF A7 &2 1 S
BE 1 KR
0: /)
AT 0: MIPS32 #%%
1: XREVTIF) 3 2 friihl:Fg MIPS64 FeA
2: MIPS64 #%&
3: PR
AR 0: releasel
l:release2
2-7: 1RH
MT MMU &7
VI 184 cache =& cache
KO KsegO f) Cache —# 5%,

7 - Uncached Accelerated
3 - Cachable
2 - Uncached

Configl ZFfF#% (16, selectl)

Configl 7377 #sfiilh Config ZFAF4HIE 1 GS232 AbEH AR Hh FAty & Fhii Bk HE;
Hi4 45 Tcache, Deache MIFTIMLE Z4L, LUNAFERIILIEL, cache 17K/, HHSEECEL.
AR cache 47 K/NA 0, MIFIR cache BA L.

31 30 252422211918 1615 1312 109 7 6 5 4 3 2 1 0
M MMU IS | IL IA DS DL DA c2 | 0 | PC|WR | CA | EP | FP
Size -1
K 4-21 Config 27 {7#%
% 4-31 Config HAEAHN
B g
il HRFEm 2RI T config2 F7de
MMU TLB IR /M —
Size—1
IS Icache % f1ZH £
1L Tcache BATHI R/
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IA Tcache MBS
DS Dcache #1203
DL Deache FEAT ¥R/
DA Dcache ZHAHELEL
C2 Coprocessor2 F&15 LI
PC Performance Counter i&753ZF)
R Watch 277 &2 75 LB
CA ARIS T 4 =2 75 S
EP BJTAG & 73 53
FP T R D RE BT T S
0 TREE, A5 0

Config? & 1Ee% (16, select2)

Config2 & X T ZREAFHISH, R 6GS232 WA LI —ERAT, [ A FH e 27 4745

R SEBL T Configl 2 A74%

31 30 0
M 0
Bl 4-22 Config ZFf7es
# 4-32 Config ZFAFAsi
o4 ik
0 e, WAt 0 B, BEHRE 0.
M Config3 A fF s & 0 LI

Config3 Z7f7#5(16, select3)

Config3 77 7 #& 4 B Config0 & A2 &8 FiE 1 GS232 Ab 3 &5 rh HoAty &- i fic B ik

PRI
31 30 1110 9 8 7 6 5 4 302 1 0
M 0 DSPP | 0| O | VEIC | VInt | SP | O | MT | SM | TL
K 4-23 Config 27 {7#%
% 4-33 Config HAEAHIN
B g
M FRABR BRI T conlig2 7474
DSPP DSP &5 5231
VEIC RS T AR B
VInt ST I i
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SP T RN T
MT AT T MTASE
SM BT Smart ASE
TL LI T Trace ik

Configh & 1725 (16, select6)
Configb B fFas N GS232 H O e H il 274745,  FORIEC & &S0 2 S T 7 =,

AR o A 75 SE I SN Fp T o
31 30 1110 9 8 7 6 5 4 3 2 0

0 Rti Br config
K 4-24 Config ZV17e%

* 4-34 Config ZFfEaess

= jiipa
0 DR B 35K
Rti TSI SE I H B

O ETTA, BARIR

Br config

Y sty
37 b000 | Gshare Z& 5| bht

3’ b001 | Pc &5/ bht
37 b010 | &2k
37 bOL1 | ARAE
3’ b100 | AT
37 bl01 | i) )5 BhEE

Load Linked Address (LLAddr) 257 #%(17,select0)
AL A AR

WatchLo 27 17#3%(18,select0)

WatchLo 5 WatchHi 27 7745 3 F# B Watch 14M% 11, WatchLo #& 32 437 {25 77 %% »
BE AL T REHIE A A — XU R L. A SR RE, AR AT S XM B AR 51 R — A
Watch #il4t. XAFEERN TR KA TE Status 2747 19 EXL M ERL 24805 0
i &4 Watch 5141

Kl 4-25 fifiid WatchLo % {7 ax k3, & 4-35 #iid T WatchLo #F {745 k.
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31 3 2 1
VADDR 1 R
29 1 1

& 4-25 WatchLo Z¥ {728

2 4-35 WatchLo 2717 #aduk,

= Eji:pa

VADDR REHBIERY 31: 3 AL

I WSRO 1, TR I R A A1 4
R MR 1, 7E Load B R ZEBiI4E .
W WV 1, £E Store & AH14k
0 TREG . WA 0 5N, IR 0.

WatchHi ZFf74% (19, select0)

WatchHi ZfE#is2 32 AL ZF /748, B 5 WatchLo W bk HARAS &, L ASID,
Gz, Mask fir. @I G A4 1, ABAAEMIS WatchLo DG R Hikik #0451 & Watch 145,
W G AN 0, AR 2 WatchHi FA74s 4 ASID A5 EntryHi & A7#& 41 ASID A7IL
i, HmEthik5 WatchLo FCECA BES| R Watch 14k,

4-26 iR WatchHi ZF7E28M0M 0, 2 4-36 iR T WatchHi 2577 2% 148
WatchHi Z-177%

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

0 G 0 ASID 0 MASK 0

4-26 WatchHi FA17%%

2 4-36 WatchHi 17284,

= iR

G R GAN 1, ALY WatchLo VCEE K B2 ik #0651 & Watch 4. i
WAoo, ARG Y WatchHi 21785 ASID fi7 5 EntryHi 2577 #8 F1 [ ASID
IV, HEHhiht5 WatchLo VTEE A BES] & Watch 14k

ASTD Motk 2 (] AR 1Rk
MASK FE - A
0 REE. 2% 0 5N, BEmRIE 0,

Performance Counter Z{7-%% (25)

GS232 b3 g% E LT PAMERE T LSS (Performance Counter) , ABAIT43 5w 3] CPO
Zifies 25 S 1] select 1 5 select 3 ZFA7ay. XF I A SIS | 27 725 70 B2 5 21 PO 2547
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Jeks 1B A E AR A 4

%% 25 [ select 0 55 select 2 ArfFds. BEMHERHAE 32 (L0B/ Sarfrds, JFHAER
RIS PR A A A E . B THEES A AT DS —Fh SR 4

31 11 10 5 4 3 2 1 0

0 Event 1E U S K EXL

B 4-27 Fiilar A astERe T Bar e

31 0

Counter0

Kl 4-28 PERETHEES A fras
MIHER I E AL (31 A7) AR 1 HEERE D I, THEEe Rl — A ik TPL6],
RELFEHIS A RE T Wy o AETH Bt 5 e TP S S AL TR B 4k sk. R 4-37 H
B 24 FAAFAHE RO 0. R 4-38 MIRTHEEREALAE L. R 4-39 MR T 0 A

s 1 %8 E.
£ 4-37 g

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

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

*£ 4-38 HEUERENLE X

TEEREAL Count Qualifier (CPO Status F{E2%IR)
K KSU = 0 (WN##EX), EXL = 0, ERL = 0
S KSU = 1 (N0, EXL = 0, ERL = 0
U KSU = 2 (Fi@f/ #80), EXL = 0, ERL = 0
EXL EXL =1, ERL = 0

® 4-39 MR 0/1 FE
=1 WEfES R
0000 Cycles JE 1
0001 Brbus. valid AL
0010 Jrcount JR 54
0011 Jr3lcount JRAEAH L rs=31
0100 Imemread. valid& —2% T-cache e
Imemread allow
0101 Rissuebus0. valid Alul #fF 2R 4
0110 Rissuebus?. valid Mem #4E 2 & 5t
0111 Rissuebus3. valid Falul #1F 2 R4
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=1 WEES Ei:3%)
1000 Brbus_bht BHT 445 4
1001 Mreadreq. valid& AT
Mreadreq allow
1010 Fxqfull I A S5 BN B35 FR) £ K
1011 Roqfull A F I ¥
1100 CpOqfull CPO BAFI36 (A R B
1101 Exbus. ex & Excode=34, 35 T1b E Ak
1110 Exbus. ex & il 5k
Excode=0
1111 Exbus. ex & DT
Excode=63
Taglo (28) %1775

Taglo A 78/ 32 M1/ Barfrss, HTMRA %/  —2% Cache MARZBANIRE, f#
FH CACHE F11 MTCO #5441 Tag &7 485 o
K 4-29 WoR T IXSEZF A H T —2 Cache (P-Cache) #{EMIH% .

% 4-40 Cache Tag ZFfF28IB % H T Taglo Al TagHi ZFFas & Y.
Taglo ZFf7 8%

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 FF17#sik

= iR
PTAG Ta e Py HNER 31: 12 f7.
cs 55 Cache MIRAS,
SCSETT XFR Cache 174E 2% Cache HJZH5 (4% Cache %35 0)
0 RE . DAHZ 0 BN, BRI 0,

ErrorEPC & 474 (30)

& 17 HT ECC AIAHBE R B AN, ErrorEPC Zif7 48 5 EPC FF a0 ' F TAE AL
BAFSEAL. FIATT BE#GCR W (NMD Bl S AE AR 7 T 2

ErrorEPC & —AMEE A /78%, CUERRAHE — MRS 18 2 EH AT (0 UL .
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K 4-30 {7~ 7 ErrorEPC 27 28 A% =X,

31

| ErrorEPC
64
& 4-30 ErrorEPC ZF1%8%

4.2 CP0 5%

% 4-41 F|H T GS232 4bH 2% E XK CPO 54
% 4-41 CPO $84

"4 iR

CACHE CACHE #1f

DMFCO M CPO BXXL
DMTCO X1k ) CPO
ERET ) o1 [

MFCO M CPO BUHHE
MTCO FHEI%F) CPO
TLBP 2 if] TLB 1

TLBR A% 511 TLB 1
TLBWI & 5137 TLB £
TLBWR BEHLIA TS TLB &I

FHR

O A FE 2% B 0 A BEAEE A2 b AT 2R A 5, BEE CPO AR AU A7 AH %, TR CPO $84
FEATEEL NOP 484 R IEFE 2 751
4.3 EJTAG i&it

4. 3. 1EJTAG 148

EJTAG #& MIPS A ] il 5E il ERiHIE, EARYE TEEE1149. 1 WS HEA ) & A1 D) e
PREMIK . EJTAG 7EHE X R G0 A BE 28 P 3B R NS ds R, 2409 2 — 5 M fluh A 5%
PR BEN— TR R A . NI G, AETHATRE 2 1817, A8 IAT IR
WL ERR T . RS, PRI R DT & F0 EJTAG #4E, JFrrblidnd
TAP SRR EHFEATEAE . B RGEHAT DERET #5645 MR ZGE . #oRiR R 40R
MRS, AP AR S AL 4k BT HE A o TR N AT O I 4 R R G AR
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[FiEfEH:0 (TDI, TDO, TMS, TCK) vjj i) — R kb3 25 P i IR i 2 A7 4%, 7AWl
WLAE A5 3 15 4 B R e U e A5 0 Il I — BT s 155 e 3 B AR BT (probe)
BEATERE . BN EJTAG IR & R & 8 .

Setup of Debug System with EJTAG

System Prototype

Debug host gy o=

RS-232 EJTAG probe ITAG TAP Svstem CPU
st interface 1 Lozic || with
-—= TAP access |- - Ca ETTAG

‘% ITAG scan | SOC ASIC/ASSP

AT chain

4-31 EJTAG HiRiEE R =&

GS2321IP SEPL T EJTAG3. 1 UG . EZARAL T BUF LA T T Be:

PRGBS T BEFEAC BB PAAT I 2 o WL b 3 38 A IR A, EJTAG HUE
THETRBIS . VR BIIN R ARG, b3 33 N R oy s
PR 0 il B AR B2, OAE XA, AR U T A U0 S e S0 o i 45 2 . 48
S BEFE AP B AT, AT A IR EAR A AT DLl i R G B Rt et
25 IP SEBL T \FIR GBI AL, o0& DSS CBRUB IR ), DINT (AMEEiH ), DDBL
(load ##fEWis) , DDBS (store $#EWis), DIB (F54Wik) A1 DBP (44T SDBBP 454
A1), DDBSImpr CFEAfT (B L) store HdWr i) , DDBLImpr CFEHfHE ELALH Load Hid
Wi BT VAR AR R RS 1Y, JERIXE, DDBSImpr, DDBLImpr 5 EJTAG RISE R )
B XA

WA EJTAG A7 EJTAG FoVFAbER AR 7E AR S0 B I R 412 MR 4 5 4L
o BITAG FRIIXFRSr NAFRE WSS B AL BE 35 A7 B ), AL BRGRE 23R BT B kseg3
BR (¥ e fUt  o

VAT 454 . EJTAG 51N T — 258 (AT 545 % SDBBP, SDBBP 45444 AL 2E 25 & T 11
RAS, SRJ5 A EJTAG P A7 FFIAH R HEE H A G AR FRARAS

TEAEWT . EJTAG [RIE 2 SCT PRFPRELE I . — Bl Ha AW 5, AL FE 38 MRR 5 1) i
P AR (Rl s 5 b — i e T 0, 2 A 3 3 A — AR 1 RO b b A7/ AR T
I BRI .« GS2321P SIL RS HRAEAF T i, RIS SCHF 2 M52 W7 i 8 ANl (2 2 ).

DDBSImpr, DDBLImpr #4MKSES: ANSEIARRS B RE(F T sl o, it 2% B, H b
Ak 3RS FR I D) IR AT — T A 100 5 A R AL B A i A R A AR RS B RE AR T S A, R — A
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Jeks 1B A E AR A 4

load #AEA A, [RINAE R W o SR B LUALI IR, BT nonblocking i, Ja i
R EKT store BLMTCO f54, BIARELRIERGH 1o T &A% LA RE L2 MAE A I8 i 1%
BIFIAME S, PIRIZIR L RIERAE, (H AL 2R [l S .

GS2321P 15 EJTAG FHRHIBEAF S FEAHE: Hldshl /748 (DCR). HEARINT 175
F74% SCRF EJTAG 1R ThRERT AL PR ERAZ Y e . EJTAG TAP S5#K73 .

i PIAE

4. 3. 298 ITHIZ 728 (Debug Control Register)

PWIRIEH 2788 (Debug Control Register, LLNEFR DCR) #24t EJTAG ik —1t
AEREARSER., EruHibk& OXFFFE FFFF FF20 0000, Wik& drseg BXfmiEE N 0

Ab. 7E GS2321P 1, DCR 2 32 fi2F.

DCR &4 7 UL R A 45 R NMI #2581 SRR UL 55487 184 nifl

BRI AR AT . PC RFE 75 n] FH DL SRR R #1425 £ L ThfE .
iR T DCR k%20, £ 4-42 DCR FAF#HEEARNZ T DCR Fh &AM

N LA R 70 A T

4-32 DCR &7 7255 2

31 29 28 17 16 1510 | 9 8 6 |5 |4 3 2 1 0
30 18
0 ENM 0 Data | InstBr | O PCS PCR 0 | IntE | NMIE NMIpend SRstE ProbEn
Brk k
4-32 DCR #Ff7 et 3\
# 4-42 DCR ZF A7 433K
4 PAELL Eitipa /5
ENM 29 AbBRASAE Kernel A1 BN R i o 1« Rk
0: /IR
1 KR
DataB 17 FETR S T A R 4Ae T R
rk 0: AR SLHLIEF 0445 Wy o5
L SEBL T BEAFH0HE W s
InstB 16 R SEBL T REAF 5 4 T A Rk
rk 0: ARSZHUREF 45 4 I £l
s SEHUEARE2 W7
PCS 9 RBELIL T PCRFEHLEI: i
0: ARSEHURFEHLH]
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L SEHLT RAEEHLH

PCR[2 8: 6 PC RFEHIZ: PCR MU 0 2] 7 7R 8 2 05 KTy, 2 | Wik
:0] BI6 4, 2M17H, 2HI8 7, 2099, 2/ 10, 2K 1LF2 | A5

(4 12 IRTTHAHEAT — R FE -

IntE 4 KT SR VF AR U T A o B - AT
0: ANFuvrHhlli W
L: SuiFH
NMIE 4 R SRR BUR R (1 NMT A i AL
0: AU NI "5
1: FoiF NMI
NMIpe 4 KU NMT FR7R A5 Rk
nd 0: oA R NMI
L A ARk NMI
Probe 0 [F] ECR %3 77#% Proben % Hi
n 0: ARV dnseg

1: RV dnseg

0 31: 30 WEN 05 I IRIA 0, Wi
28: 18
15: 10
5: 1

4.3. 3FFE T &

GS2321IP $4fL 7 2 AR A Wi SR 8 ANRE A s . R BT, — B
WA SRR AL, KRR AR BB s ) B A A ) B, R AR R B A 081 1 B B T b
EAL. FE GS2321P 1, 84 FNHHE WT =5 MR RAE B 51, B K sl S AN EAT (A R B
4-33 AR W AURUEGE T S ORI . R 4-43 SR TEA W7 55 27 17 B RACE T s 2 A 2R A
drseg " A% & .

Debug % 4h

PC
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- T 454 1T 551 >

ASID Wy

TYPE
g Debug 15

ADDR TR A 5040 i >

Wr p bR &
ASID R
BYTELANE

\ 4

Kl 4-33 EfE4E4 .

Hodfs W SR

i R S, M R SRR [ 2 ] B i B R o IR SRARAEANE B S0 A 55

TR AR AR R AT s, 2 T8 R kAR W S A
R 4-43 WEAFWT A A

AL RIRR AR 1E drseg Him#s it
B T T A A S

DBS Ky b rURS 77 A7 4% 0x2000

DBAn KA T A bk 2 A7 48 n 0x2100+0x100Xn
DBMn K b S 27 4745 n 0x2108+0x100Xn
DBASIDn BPE T 5 ASTD 274755 n 0x2110+0x100Xn
DBCn KOG T 4% ) 2 A7 48 n 0x211840x100Xn

T84 W7 s A7 S S

FAERIREY FAE A fE drseg bt
1BS TR RURS 77 A7 4% 0x1000

IBAn oA S bk 25 /745 n 0x110040x100Xn
IBMn B4 W7 RS FFAE A n 0x110840x100Xn
IBASIDn a4 Wi A ASID 788 n 0x111040x100 X n
IBCn A T R A A S n 0x111840x100Xn
e n ARREE n NSRRI AEA (IR n N0 23, HflrSn MO E T .

B 4-34 ik T IBS (s, £ 4-44 BAENE T IBS &AM

31 30 29 28 |27 24 |23 16 15 14 0
0 ASTDsup 0 BCN 0 IBPTshare | BS[14: 0]
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Kl 4-34 IBS Zrfrasttal

R 4-44 TBS iR

I i i /5
W4 FT{EAL
ASIDsup 30 RIRIEAE AW B S 75 S HF ASID B B3R ik

0: ANZEF ASID Hb#
1: 3CFF ASID bR

BCN 27: 24 Fon TSI 4 b RO R
0: fRE
1—15: a4 WS4k

BS[14:0] 14: 0 Wi iR EAL: BSIn]AUREE n MR Wi ILEC Sx A 2 | 7T/

T 1E GS232IP 1 A BS[3:0] AR, BS[14:41 05204 | (5N 0

0.
0 31 WAEN 05 BEHIRE 0, Rk
29: 28
23: 15

B 4-35 #5iR 7 IBAn HIR& 8, A4S IBAn YN B F o — 182 W i EL e i) R ik
4-36 #iik T IBMn HIRE R, £ IBMn F N AR — N84 W s EL e i b k4
[BMn HJRE—Ai “17 RoRMMAA T ELLE, N “0” RoRHNAL T E L.

Kl 4-36 fiiik 7 IBCn S, 3 4-45 AR T IBCn HH 5N
31 0

I1BAn

K 4-35 IBAn ZFf7dsig st

31 0

IBMn

& 4-36 IBMn ZFfFsets =t

31 24 23 22 3 2 1 0

ASIDuse 0 TE 0 BE

& 4-37 IBCn ZifFEsets =t

59 EEPHEAERAA

Loongson Technology Corporation Limited




Feimiil
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% 4-45 TBCn i Hik
% i ® w5
4 P AL
ASTDuse 23 FORAEARA WAL n FOR BT ASTD O EL#: Clj=
0: ANfifH ASTD bk IS
1: fEF] ASID b4
TE 2 FORTE2WT AL n PRSI /& 5 2 1BS H ) BS[n] fiL: =
0: A& BS[n] GRS
1: #BS[n]
BE 0 PR S n TGRS 75 51 A BT R 42 A/
0: ATIRMWT SIS CES
o BRI S
0 31:24 WA N 0; EEHIRIE 0. Hi
22: 3
1

A W R A UL RE 2% A

IB match =

~(PC

" IBAn IBA) =="0 ) )

( ! IBCn_ASIDuse | | (ASID == IBASIDn_ASID) ) && ( ( IBMn_IBM

TEFR I 2 BE 4 E N 1B, Wit S VLR b, BPAE TE £74 0, TBS #1f#) BS[n]
PRIREHE N 1. RIS N S A G, BE T DOl A1l BS SR W& AN 7 5] i

T Bk,

4-38 IR T DBS k%X, F 4-46 BAKANZS T DBS 15N

31 30 29 28 27 24 23 15 14 0
] 0 | ASIDsup ] NoSVmatch \ NoLVmatch ] BCN ] 0 BS[14: 0]
4-38 DBS #4725 H%20
* 4-46 DBS HkiHk

1% it ik /5

k4 FTENL

ASTDsup 30 FKIRIEFE AW 2 5 SCRF ASTD LK Hik

0: AR3LEF ASID bR
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Jeks 1B A E AR A 4

1: CHF ASID i

NoSVmatch

29

BN SE T AR W A A R R AR AT R
0: B ECE kb E A
1. W Bt

NoLVmatch

28

PR AT AL T R Load #RAEREATE LLAL: R
0: B ECEck s bR A
1. W Bt

BCN

27:

24

v SEBIL B B W s B Hig
0: RSEHUHAR BT

1-15:  ZdE iy s A5

BS[14:0]

14:

Wr bR AL BSIn]ARESE n NEIEWT S ULHC A | AT ie
JET . fE GS232IP 1 A 45 BS[7: 01 %%, BS[14: 8] | /AIE 0

WA 0

31

23:

15

WAE N0, FFHBEENO R

Kl 4-39 #5378 7 DBAn ARSI, A4S DBAN f9 P 28 8 — B I b A ) bk
Kl 4-40 #5387 DBMn RS54 DBMn f9 P4 28 28 s — Bt It b A O L b
DBMn FJ4F—RN “17 FoRMNA AT EILEL, N “0 “FRast N7 2

Bl 4-41 548 7 DBCn 1R, £ 4-47 AN T DBCn HH &AM

31 0
] DBAn
B 4-39 DBAn 27 /728453
31 0
] DBMn
B 4-40 DBMn 27172453\
31 24 23 22 21 14 13 2 11 3 2 1 0
] 0 ‘ ASIDuse ‘0 | BA[7:: 0] \ NoSB \ NoLB \ 0 ] TE \ 0 \ BE |
B 4-41 DBCn ZA7#sf& =
% 4-47 DBCn Mk
b7 Eiii] & s
k4 BITLEAT
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ASIDuse 23 FORBHEWT AT n LR R TS 7 L ASID: T
0: AFGE ASID LR =]

1: FHEEASID Heds

BAI[7:0] 21: 14 BAT HR s — 3o X7 H B — A 747, 2R BAT PO E Dy | Wl
1, DUAHRLfY E QY ] 75 LRSI B 20« CEE
0: XZFT5 A V5 iFl Ay A5 & TLAC

L XFZF 490Uy 1o 76 DL AC N B 2, AN51R VD
BATL 422 0 2 VT HE s 1 06 B2 4 A

NoSB 13 IR store FRAEE T 5| KILHEL: EIps
0: store #AER PA5| kK ILHAD EG

1: store H/EAT LLT| K ILEC

NoLB 12 LR load #HAE &1 51 K ULHAL: AT
0: load #fEW] LA5| Kk ULAD "5

1: load ¥A/EATTLLG| K ITHE

TE 2 FRBHEWT 5 n MITTECH & 75 2% 1BS A BS [n] 4z T
0: A BS[n] 5
1: ¥ BS[nlK1

BE 0 RN BT R n A ULHRC R 75 2 51 A W7 s 1l 4k AL/
0: AT 5k 5
1: 5l ki 4k

0 31:24 WAFN 05 BHBRE 0. Rk
22
3
1
A€ =N INGE LR
DB match = ( ( (TYPE = = load ) && !DBCn NoLB ) | | ( (TYPE = =store )
& !DBCn NoSB ) ) && ( !DBCn ASIDuse | | ( ASID = = DBASIDn ASID ) )

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

& ( ("DBCn_BAT & BYTELANE ) !=0 )
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AR 2 XY BE AL E N 1B, Wi SR s ULEC b, BPAd TE £ 0, DBS HH 1) BS[n]
PARSR B E N 1. RIS E N GBI A G, BE T LUl A5 if) BS SR W2 ASAN T 251 &
Tk

4.3. AEJTAG HHXRVALIE RS 4LHT R

(D R R AR B o AR ARG S I R EE N, 34T DERET
BRAC PR EE W] LGB H Debug #E50. EIHBURIECUT, T DME A RCIRES T A7 B BE 45 BT,
B b 2 SN O SR 1A ) B LT (R

WG AME S g an R R PR -
R 4-48 WAHIIMIL g R

flLdedk (LY Bl HhA Y
R Reset FE B
Soft reset
Debug Interrupt TR
DDBL Impr/DDSBImpr
NMI FEiH i
Interrupt
Debug Instruction Break iR
Address error on instruction fetch JEIE R

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 FE IR
Debug Data Break on Load/Store address match PR
Address error on data access E| 1Ry

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
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A
FEPBCIRE T, R EDBIAT DAARSE A, A Lo S B B, FARTEOLE W TR
F 4-49 BBk R
sE PR A A A A 2
R Reset Al AE I B
Soft reset
Debug Interrupt B
DDBLImpr/DDSBImpr
NMT
Interrupt
Debug Instruction Break
Address error on instruction fetch FOHTEE 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 BT
BEA AR
Other excution based exceptions FHTHE R
Debug Data Break on Load/Store address match Jit i
Address error on data access TN A
TLB refill on data access
TLB Incvalid on data access
TLB modified on data access
Cache error on data access
24lis

Bus error on data access

(2) EJTAG M RAB A9 & o N T SCHE EJTAG VIR IhRE, KbFEASHE N T WiZ+48 4, SDBBP

A1 DERET. SDBBP f=A: — AN KT i 73 %5 s DERET HZhie & i ik 5 4h sk Al

64
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Jeks 1B A E AR A 4

Fl dresg (EJTAG Zifr#s) Bl. TRV T BIAIRI - FIA I :

* 4-50 Dseg ¥il7

B4, TR R L Cache J& M
Dseg dmseg Oxffff ffff ££20 0000 ~ Uncached
Oxffff £fFff £f2f ffff
drseg Oxffff _ffff ££30_0000 ~
Oxffff fff ff3f ffff
SR TR R OxFEEE FEEF ££20 0000 3 OxFEEf fEEF £F2Ff FEFF
(ERA
# 4-51 Dmseg I [ 1%
Debug NoDCR P ESiE DCR_ProbEn Debug LSNM FEH
1 X T 0 Kernel Huik=s ]
0 Fetch 1 X Dmseg
0 X
Load/Store 1 0 Dmseg
1 Kernel Hiht=a]
0 0 Kernel ik ]
1

TERANE TERREL TR OxCEEr £E6F ££30 0000 F| OxFrff fEFf ££3F F00 B

B:
# 4-52 Drseg [ A&
Debug_NoDCR et Debug_LSNM L
1 X 0 Kernel #E3H b2 4]
0 Fetch X ARAE X
Load/Store 0 Drseg
1 Kernel 52sH ik 2% [A]
FHNT RN T ANEE BT B4 T N
R 4-53 RGN 1 St
ECR 27 #7845 H ) ProbTrap A7 S e TN b
0 OXFEFF_FEFf bfcO 0480
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1 OxFFEf FEFF FF20 0200 (dmseg)

4.3.5TAP ¥

(1) EJTAG TAP & i ZDhRERAELL T ILANIr i . O#EAT A R AR EJTAG
MIXTIRE; @dmseg WABIIEAL; © HFJELRIBENE R AR, MALEE R4 TS A
A @ M Probe f3 I MG R, TEREZRT TAP BER EEH T,

TCK
T™S
TAP il 28
TDO
TDI > RS g
Pk R RO 2 e >
TRST*

v

Kl 4-42 TAP FEHR 5y
TAP BRI (TCK). MRAE RS (TMS) . MREEA A (TDD). XK 4
(TDO) FIREE B (TRST*, (KA X k. TCK A1 TMS F T4z TAP #5253 IR, AT
A LATFHR G4 ol 2 Hts 2577 2% 5 383 TDT A TDO W] LAAEERECHE Al 4 2577 8% TRST* T2
PR P EEE S KT TAP TEANE v LA 1EEE Std 1149. 1—1990 TAP 13k #4314
ZRABRIE, EJTAG F) TAP #4858 70 5 bt ORI
(2) T8 fras LHAR A . Ta 2 Arfras F T 1M 800 5 A7 245 11 $ R EJTAGBOOT 47

SHREMER. BT ERKEN 6 L, FTREE T EJTAG EHH1EL:
% 4-54 EJTAG 154

iy 84 R

0x01 IDCODE A 1D 2%

0x03 IMPCODE % SRR E A AT A
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0x08 ADDRESS e b A AR
0x09 DATA e rh Bl A5 A
0x0a CONTROL Herf EJTAG 4% 25 47 8%
0x0b ALL Herpihl . B, R A AR
0x0c EJTAGBOOT AL FR A reset JEHAT IR B4
0x0d NORMALBOOT fEALPEES reset JEHAT reset AEBEACHS
0x0e FASTDATA HPHHRA fastdata A7 1738
0x14 PCSAMPLE e PCRFEAF A7 45
41 BYPASS e 55 BE 25 17 28

Hrp#54 IDCODE. IMPCODE. ADDRESS. DATA. CONTROL Fi1 BYPASS % Hp B AN 4 25 47
2t EFFR. ALL. EJTAGBOOT. NORMALBOOT Fi1 FASTDATA F&84-Ryfiisih—ue, A1
A TR .

ALL 54

{fiF ALL 54 Address. Data il EJTAG ¥l %7 7 s — IR &k H, i FEAR:

TDI Hh hE g Fastdata 27 TDO

A 4
v
A 4

e 8% f7a%

4-43 ALL 4R EE
EJTAGBOOT A1 NORMALBOOT ¥54>

EJTAGBOOT 1 NORMALBOOT 54 ] T2 il Ab ¥ 4% reset I, Je ik LIk
N5 EJTAGBOOT AR ENLAELE, reset BF A AR APl 51 R E AP 0T i, AbERA% AR 451
AN R EUE . I, $5H1 2 ProbTrap Az TREIAMN DAL B, T Ll
Probe Vjin] dnseg B, IXHFEMELEIEH N RGEAR AN T, ARSI E .
51 EJTAGBOOT B¢ NORMALBOOT 54 [F ik 7 Bypass 2 77 a%. EJTAG $2 i 25 17 %%

H) EjtagBrk. ProbEn. ProbTrap f7EEFE A &FHT EJTAGBOOT £i7 .
FASTDATA $54

FASTDATA $§41% BRI Fastdata ZFf72%, W REFIR:

v

B2 1728 Fastdata %1725

A 4

TDI TDO

A 4

4-44 Fastdata f§4~EE
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(3) HHmaFfras. FRELE T TAP BIEE a7 /745
F 4-55 TAP H¥fE % /745
i A A7 AR TR 2 R R Lise
TDCODE B 1D A A% Unalls &
MPCODE LI A A UERT LA TAP Vi)
g

DATA/ALL/FASTDATA Bl w17 4% YUSEiE A GNE T
ADDRESS/ALL HubE 27 A7 4% AR A A7 A bk
CONTROL/ALL EJTAG 4% il &5 17 %% WL TAP U1 BT RE R

2 1) 25 A7 A

BYPASS1/EJTAGBOOT/NORMALBOOT

BYPASS Z 17 4%

Seflt TAP H—fZRIFE AL

1%

FASTDATA FASTDATA % 47%% B =5 A5 T THT £ i 30 A A7
s B ERRT K
PrAce £ 1{H

PCSAMPLE PC RAEEH A7 4 Hi PC RAFIZ L ]

T TR 5000 2 A AR AR I B S e 1 15 A -

BRI aF A7 4% (IDCODE)

BRI F AR S A 32 AL R LA A7 3%, FIRIR WIS EJTAG IR o XA A28
tAE TEEE 1149. 1 ArdEdg LT o A7 s BRSSO ST BRI R £ s

31 28 27 12 11 0
hi A AR Rt J R ID 1
4-45 IDCODE ZFf7-2a k% =
% 4-56 IDCODE 277 2% B
BT LEAN g /5
W4
JlAs 31: 28
AT 27: 12 ¥ I ¥ 2 WA 1 g S Hie
AP 11: 1 TeWIE E WA ER] Hh'S Hie
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1 0 R

® SIHIZFAEEE (IMPCODE)

KA A 32 ML R BLAF A7 4%, HIRIRW] EJTAG SEBL T HIZhRE . ArfF aefEifIkg

AN ST B AR R s
31 29 28 2725 24 23 22 212017 16 15 14 131 0
EJTAGver | R4k/R3k | O | DINTsup | 0 ASIDsize | 0 MIPS16e | 0 NoDMA | 0 MIPS
32/64
4-46 IMPCADE i f7-4% 75 2 ]
# 4-57 IMPCODE % f72%1i HA
4 FrAEAL Eiiipa /5
EJTAGevr | 31: 29
4k /R3k 28 FEBUASERIRAS, 0 2 Rak RpAA S R
DINTsup 24 fE U2 5 Rk H probe i) DINT Rk
0: AF
1: CFF
ASIDsize | 22: 21 S ASID FrI K/ R
0: sl
1: 617
2: 8L
MIPS16e 16 B W AbF 882 75 SCRF MIPS16e ASE R
0: A3CHr
1: ZFF
NoDMA 14 U1 EJTAG DMA 3 #F: Hik
0: ALFF
1: ZFF
MIPS 0 B 32 ALk 2 64 {7 AbFE 2% Rk
32/64 0: 32 fir
1: 64 fi
0 27: 25 B AN, SR EE Hik
23
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20: 17

15

13: 1

o HiEFFAEAy (DATA)

] DA S B 2 A7 A5 7E AL PR A7 B I R T AR R At (A . S0 A7 4%
RImp, A A PREE B ZEAE SR AE AR, ol A A7 as B I E A A O A0 HEEs
A B ZE R BRI i, 5N KE A o B E A6 R

FAE AE A% 0 B s

31 0

Kl 4-47 BiEE A
B 2 A7 2% BT ) B A A BB /N HihE SR R e e o A2 FR bk AN

ECR 25424511 Psz R8s, Psz Rifa S FRUGE;
* 4-58 Psz piff4 X

Psz PN Huik /IRt

[2: 0] 7 6 5 4 3 2 1 0

0 Ea 000 |

001 |

010 |

011 |

100 |

0 Ea 101 |

110 |

111 |

1 Jegt 000 | |

010 | |

100 | |

110 | |

2 E 000 | | | |

5 7 001 | | | | |
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6 5 010 | | | | | |
=& 011 | | | | | | |
7 100 | | | |
5 101 [ | [ | [ | [ | [ |
6 5 110 | | | | | |
=& 111 | | | | | |

3 3FE 000 | | ||
010 | | |
100 | | |
110 | |
PIE 111 | | | | | | |

(3

® JHhhlZif74% (ADDRESS)

32

R 27 A 2R PR AL PR R U7 7] p bk, AP A7 A A0 E D 48 fiL.
A AE S R R B R

Mok 75 17 4%

® [LJTAG &5 /7% (ECR)

B 4-48 Hihik A7 dets 2k

32 NLHY EJTAG 455 25 4728 7] DA RALFRALBE2S reset Ml soft reset {55 . Debug f#

AfET . BB E. k. Kb, BLEAESEES. BRZAh BCR & IFA
bt RV EER . RSO R A AL B SR MM reset.

A A S (LR A S0 T AR R «

2l21°ls(5(2332°33(3/°|2|°|g|°
SIMLOIBR| 7 2|8 |B| RS |6
o
K 4-49 ECR #%3(
#* 4-59 ECR Wik
g JITAEAL i B/5
! EdLPHERAERALA

Loongson Technology Corporation Limited




Feimiil

LOONGSON TECHNOLOGY ﬁ;&: 1B &b@%%);ﬁ)ﬁggﬂﬂ.
Rocc 31 MRS E B G, Roce PARFEA 1. IR TEHLELL TAP i | 3:/75 0
Bz, FRos el B A H S EEAT .
Psz 30: 29 LN Ry (S E/ TP NN R
VPED 23 FEHA MIPS MT ASE fALFEES b, 1247 80R VPE MATR GH%E | Rik
s
0: ANSCHFMT B0 SCRF, JF HAE THOHIRGE
1. ZRE
Doze 22 0: ARAL TR EAE W
Lo KOFRH R AR
Halt 21 0: WHESRGLE LI T R
1. NHRFLRLFL
PerRst 20 H TH2# 4 H reset CiRsaEt
0: JoAhH reser
1: fFESNH reset
PRnW 19 oo 2T PHZE A AL PG A7 R T Rk
0: AbPEAREE, HUfHEE B
1. AR5
PrAcc 18 AT R RTA RS JEARIEHIAL B S /A | AT/l
fITER. BEIIIHEIR [A] 0 R A S A AL BLER AP 1 3RoR
FEAESEAF R AL B0 G AP I o Q0 SR AT S8 445 0 A0 B 25 A7 B 175 0
T, B 0 R AL B AEEUR) 58 Ao
PrRst 16 T Hhl A3 reset, ZMATTH, HiE Rk
ProbEn 15 T4 Probe 7& 75 FISKAR %5 dmseg Bt CIREeC]
0: Probe A%
1: Probe JIZ%
ProbTrap | 14 F T2 EORAS T B sk . CipseEt
0: IE% Oxffff fFFF _bfc0 0408
1: dmseg OxFFff ffff FF20_0000
EjtagBrk | 12 BN 1 IRER AR, B SRHENRRIRES | /s
TR i SE 24355 e 120 1
DM 3 TR AT AL P A2 R AE T AR R
72 ERRHEAEREF
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0: JEIHEA
1 PR
0 28: 24, SAENY i
17,
13,
11: 4,
2: 0

® Fastdata ZFfias

Fastdata B A TEE N 1 2. #EH Fastdata ZFAESRIMERR TAERERIER B C

Z5EM. Fastdata TFfAds A 1AL, AlELA 5,
% 4-60 Sample ZF1F25 1A

4 JIAEfL ik B/5

TC 48: 41

ASID 40: 33 SKAEH PC H k4 4] R

PC 32: 1 PC 1 ik
New 0 TR G T /5 0

® Bypass ZFf7an

Bypass Zif7 gate it —A7 ) R L 2747 2%, $RALEI TAP U5 0l B B B AL B4R . 77 i an
J& TEEE 1149. 1 U .
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5 DDR2

pits 1B BERR T N AEEHISE, FE%F DDR2 SDRAM A7#fE (JESD79-2B) . JEah 1B it
JESD79-2B Fe4S N AL 5 #4E .

5.1 DDR2 SDRAM %] 32424

Jps 1B A — AN KIS SR 18 A bbb S 2R (15 A74T /B HhE R 3 1732 45 Bank M)
SER B R bk [A] 232G (27)

gt 1B SCRFFTA IS JESDT9-2B A I N AF UKL . DDR2 i 452 B RE 1 1 B v S HF
RN R, S IERES (CS_n) MK E R 1. 47k (RAS_n) R Mk
(CAS_n) MIEKAETE 2 15 A 14. B 3 S7108 4 bank {55 (BANK n) .

CPU WAF I ER il e bl S ¥ AT/ Z bk, W3R 5-1. flan, 1 A~ CS n f5%5, 8 4
banks, 12 A7 THuHERT 12 A7 %1kl .

2% 5-1 DDR2 SDRAM 4T /% Huhil- % 45
34 30 29 18 17 15 14 3 2 0

| [ Rasn [ BANKn | CASn | Byte

YA i AR S AL B BS BB & R I AR S 1 R . IR R B 2 5HAE, W
R B AR ALTE slave IRES .
PIAFFERI B8 SO T Bh A TUE B IhRE . 6 T AR — AP, AT AR 1+
T, ISR TEREfF R %+ Open Page/Close Page Hil&. WAEFEMHIARFIEELTE:
B UK A RIS,
T A E HE N 5
T T AT A v B SR AR S 4L
P E Delay Compensation Circuit(DCC), FHSRAIFER A%/ Bl ;
1 ALAD 2 ARG, 83 ECC #EAT 1 AL RIASRIBIE ;
B 133MHz-333MHz;

5.2 DDR2 SDRAM sl

& 5-1 t1 &7~ DDR2 SDRAM i, 54 (CMD) £4%5 RAS n, CAS n A WE n. H—A
FF R &K AER, RAS n=1, CAS n=0, WE n=1.
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TICI . T|1 . T|2 . T|3 . T|4 . TI5 . TIS . TI? . TIB .

CK/ICK ' o V. W L \m It i Tl ".I

‘I III. :;1_ IiIl. "I II' ,I -II. "I‘ _III -"I -II IIII _III -'II _II'I .'III _III.

-t -"—F“—Fr-“"—F-"—F """

' o, Vo b
CMD.( READ A '}_i MOP H NOP :)_( NOP II—{ NOP }—{ NOP H NOP ! | mor H NOP ?-

\ Y ! \ !

1 1 1 = t '_"_‘I 1 1 1 1 1

o S S AN AU IOU S U B

I I - T T 7 | T | ! B ] 1

pasdad 1+ SO ) S AL I S I S

| S | S/ W) WY /H U WY U N :

1 1 1 I 1 I 1 I 1 I | I ' I |

| I | cL=3 | I I I I I I | I I I | I I

|+ | RL=3 | | L I. RPN R I — T T

1 1 1 ) 1 1 1 1 1

Das I I rrJ'ff:I [T & :I mrw :| DOUTA |: T4 IImur,-ﬁ I; T0UT & 'II 0T ke I—~—|—~

| il | | f 1 1

I 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
HR KR, RAS n=1, CAS n=0, WE n=0. S5iHiCRE, DM FHSRR ) 5B 5 i+
F¥, DQM I DQS A2 [F B .

TO T1 T2 T3 T4 TS TG T7 Tn
A Y e e Y e ¥ e ¥ e Ve ¥ e P —L'—" A
ckick| iy | [ II )
e v _n'lll_.IlI_ _n,'L_.I'._ J I'._ ) N _I'I—II'_ |_|Il._ _."._Il "'._ oy

. |
' nop :;_; NOP

I 1 1 I
I 1 1 I
CMD-::' .,Nmrgg:':r.;: NOP ' NOP ::;._;:' NOP :'._. Precharg e'l;—el: MOP :|| { Banka :-
L N 4o o | S o N it Activate,/
| . | , dogon! | Cc-mpletlnn of | | | | | III | |
' ! ; Dase the Burst Wri ' ' | !
1 I 1 1 I I
DDS," | : I :'— l_:]l.l'_ "I'I.I#T_:\l‘n"_ 437,; : I : I : I _I_IIIIII I |
as T+ T\ b sl W s I
" 1 ! 1 1 1 1 [ !
R R e e N LA
' } L ! L L ' ' ' + il |
I \ - i
DQs : : | { Yy I m, : o, |  on .I_ ! . : : : B
I
| | | |
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& EIMF

HNTIERGH SCEFANFERY) DDR2 SDRAM i, DDR2 SDRAM 5 ZEAE N EA fSHLE .
JESD79-2B hrifE e X T VELNRIIC & #E IS FE . DDR2 7E WAFVIGAAL AT AN BT Y, A7)
WA A -
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1. REEAHNE, aresetn BE5WENO0, FrAMAAAH NS IAERR N HEH;
2. RGEANFIN, aresetnE5HEN1;
3. MFCE ALK 32 M 5184, WETE 29 MLE AN WAnES
CTRL_03, NAFFL A S START A 0. T a7 A7as #0600 IE F I B 7 nT LA IE
TAE,
4. [AECEFFAFAF CTRL_03 ik 32 f1' 5454 . BEI NS % START W 1. SiRJE
PRI I 385 B B0 WA R IERTiE A Fir 4
TE R GBI AIUEAG S, DDR2 SDRAM il & 76 N A7 FH il 75 2200 B N AR el 1) 2
LR N G B S80S B N T BB hE OXOFFF FEOO ) 29 /> 64 25 fEas b . BN
AR 2B IS

5.5 DDR2 SDRAM RAFHEXACE

FE e85 1B 1) DDR2 SDRAM #fil| # v, Jfiid ZEiRAME fi % (i DLL) SRRAEIR [5] DQS
(I . R P A7 4 25 R SDRAM ASEJe [B] (1) B 02 [ B A 4B, T AA 20 5| 3k —ZH 42 i
55 R E TR

DDR2 GATE I[1:0] A1 DDR2 GATE O[1:0]f#=ilE 5 H T EEME. £ PCB ittt
DDR2_GATE_T I DDR2_GATE_O M2 KA PCB LIS IR . XK, REERIRE T RE IS4
TRIE.

5.6 DDR2 SDRAM PAD IEzhEC E
% 5-2 DDR2 SDRAM PAD Izl i

AL AL | £ PAD $ il {7 o A 5 1 ) 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 (M T{E#ERELE

DDR2 CHF 16 il o6 E I oh 1, BlE TAEWT:
1) ¥)iH4k DDR 538, TS 32 A AR 24
2) DISABLE_DDR_CONFSPACE 7% 1, <I4] DDR % il S & =5[] ;
3) DDR32TO16EN {7 & 1, f#fE DDR16 =
4) DDR2 16 i 4k v BE AL H A
% 5-3 DDR2 SDRAM 16 i %ji# 55 FE it &

A Al | f7 Mo & ik
0xBFDO_0424 | [20] | DISABLE_DDR_CONFSPACE
0xBFD0O_0424 | [16] | DDR32TO16EN
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6 LCD

ARzEsh 1B A LCD &4 #% (Display Controller) MIVEZNHIAMELE . Display
Controller fEN— BRI, ZBTHS IR HH A AR B, i I X S A AT
e, RS, ganma WREED IR A B A BAR L, [RI Y PAS B A B R T
PR AR S RS B S 5, R K S A FRJ 1) MR BB A R A5 5 R A R

(o))

1 HE
o LRI

® i K RCFFH] 1920 X 1080@60Hz
® [FD{E 5 g AE

® Gamma HEE K

® VBLANK [A]25

(o))

2 ERREE

AR PoR BB 6-1 o TP FEBHERTS, 73 BI% R Display Controller H1HJH A
B ik

a) OB, HIT AN E.

b) IR I B, T RIS T,
PP EIRESH 4x4 Nk H, 8% H 4bits BB BRI x[1: 0181 y[1:0]

il
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Reqister interfa)
>
States interface.
>

o B Jloe [
for displa

oo o
S

Memory Address
ontroller

> Tag FIFO.,

K 6-1 Biburmi

6.3 VIG EJFsE

Video timing generation (VTG) &7 # (& NS AT EAR R IR R I H 4, XA

s ke 4 HSYNC, VSYNC, HBLANK,VBLANK 125, 1 FE R,
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HSYNC_END-

X =0«

HSYNC_START«
HBLANK_START«

L

HBLANK_END:

/;Zt“llae . Horizontal
DA blankinge
VBLANK_START +
VSYNC_START« j ertical
VSYNC_END-« blanking«
VBLANK_END+«
& 6-2 BFE
_ |
reset: mcr« reset
line counter+ pixel counter
HBANC+START I 1/; }
4 |_ HYNC

HSYNC_START o

-5 I/E Comb

logic

HSYNC_END /g

- Comb HBLANK
HBLANC_END / logic Sl
VBAN:! C_;START F/

o

g E\ VYNC.
VSYNC ‘START i

= Comb

I/ logic
VSYNC_END |>/ \
—
I\ comb |_| HBLANK
VBLANC_END F/ logic
Kl 6-3 &7
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6.4 BFIRR

HEIFHR ST EE N (M-Sl 5 E8R R0 BRMEHE EER. &FE
AN EMEE AR SR ZIES B TR alpha 24058 i B R B0 A48 B E0E A 4 e
EIF. WRBEA TR BUEIR AL, W E A s .

alpha
graphics., cursor.. COESOx.y

[ + interpolator., J

T

K 6-4 &AL

6.5 FBI\EL R

M AE N A B EARE AT LA DU R g 2t R4G4B4R5G5B5

R5G6B5

R8GS8BS8

Frame buffer 1454 75 Bk i 4 K0 B 2 7R 25 75 ZE RS 2K

M — MR EE e B — AN = S, AH B PO 3 MSBs i id = i LSBs 152,

6.6 EnE#E)

B LS Dy e A T AR — e SR R R R 1E

FE IR, KRR DiRe s P iR .

TG, HE R Ak AT e (RIZ BRI 1, NIk ERE %74 Display
Dither Configuration. tLUIFCE RedSize 4 6 (1 £ 8 Z[H], A 1 A1 8), MRS
MSB fi#GEs 6 f7ikfTi5%, Bl RedColor[7:0]f) RedColor[2]fii1#5%. GreenSize
BlueSize [7]#,

Hk, TE@EEHRE, RIEE % /7% Display Dither Table.

AR 16 MFH, B 16 MEIME, BA%HE 4605,

AR A I R R R T S R AA AR X IR AP AL X[L:0)FI N A-AR y I SRAK I AL y[1:0]3E 47
5|, 93— EME U[3:0].

TR (X, YD) A7 B AR 3R PR e fEC DU or SR BRT 380) PR A R L

415 RedColor[3:0] > U[3:0], 7 H. RedColor[7:2]//& 6'b111111, W] RedColor[2]fz/0 1,
SR T T
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X[l ZO]«‘

Y[1:0]

6-5 Dither Trit%

LA ] L L] &

[o-{ofojo0 14

6-6 Dither fi #:/E

R_frame buffer [7:2]
G_frame buffer [7:2]
B _frame_bTﬁer[7:2]«'

X[1:0] 2
) Dither
7L

Y[:0] 2, | LUT«

R;[3:0] R_display [5:0]
G [3:0]« ,\l — 49 G_display [5:0]
=

pifion ._@ L

:0]« B_display [5:0]

5 ) =
6-7 Dither 2%
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6. 7 Gamma %X

Gamma BB A& = AN ERE, —MIsTa e, —Misise, — AN RiiEf,
R UBESF RS . ARERE,

R —A Gamma W F: (R, FHEE). H%E Gamma Fita iRk, WA Z
T B AE K/ INI P I B 25 A7 25

TR TR —NAE (0, 0) (1, 2) (2, 5) (3, 6) === , JeX 2474 Gamma Index
BLE 0, Rz~ gamma B 0 FF4h, SRJE%T Gamma Data 77 /7 2L & 256 5 AL
Bidf: 0, 2, 5, 6o

8. 256x8 LUT. g RED
RA =
/ £
— WA
— WD
8. 256x8 LUT 8 GREEN
’ 4
RA 7
WA
WD
RA £
/
WA
WD

K 6-8 Gamma R A &

6.8 IFF

KON A o el LARINHEAT, e AR PR3, fr AP B H ol
[ — B 21 P BE 75 ZE AN [F] (1454 . Display Controller ©4 25155 5l iU 47 LA %A P A R B ot 4
Hdle o
(SN AT VN IR iR I REIEiEE) pr
TR O J e IE A BoRsood, EHIE 5 B ne 5 BRpied.

R UIAF ZR SR =4 — S BRIt EdH, SR RPnEaEH, —Matt
=23
e Ho

VA7 B i =% fik.
A 1R R R R, MO S B R A AEIRCE) . T vl R B Hde
TR, RATHGAHRI G MFEHER MR FIFO H. ¥Rk
BN, AT FIFO it —AMhR%s, BB ATIAR, iR ID A burst Kb
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WK ID ATLLE O( 484 ), 1( — 5 BoRHIT ), 3( =5 BIRHID).
Burst K/NATLAE O( 8 #714), 3(32 ¥ ),15 (256 777 ). .

6.9 5%t

Display Controller S Frtff a4t . AFF IR EAEFREN RS, v LU HIIFiA% =K

1 XOR cursor

2 Full color aRGB
£ XOR fREMERIE T, BMEE A 2 . —fiy mask, —fiy XOR. Mask 1=
AFREHITEAR . XOR FLIhE 1Z15 5 WoR o

AND(mask_bit) XOR(xor_hit) CURSOR_COLOR
0 0 background color
0 1 foreground color
1 0 NOP

1 1 invert panel color

1EaRGB fREHEA T, B MEREH 8o, 8L R, 80 G, 8fiB.
Alpha #Br R H R .

REFE PN EEN S £ A (top-left point) AIE & (hot spot).
7o b FORAE AR AT Mk 255

VEH SR Bbs e R e e 28— MR .

Cursor bounding box«

Hot spot« \
W~

6-9 fE%
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Active
display+

ol
EamEdNEd
L
7]

=)

EdpEq

6-10 JREHFEE 25 Fih B ]

6.10 FfFitAYE

VI AF Rk 1 A E it A Co B B ) = TR e Al X BT A s

— SRR HILEH O

TS RORHILEH DR

Fehr i it S
RN 32 B VRN FRET T 30 75 SR 28— AT A R, I DU — IR B0 A3 SRR R AR AR BoR
B S HIX 3R (vertical blank) [J—FF45 (EIE 6-2 H11) VBLANK_START i, R4t
JA BN E T BB TR — A ED.
EMR G, RE FIFO F 58— burst & & 52 PR OO EBN I Ui AAE 3K, 4308 — i)
HAEmT, DMA 285 TAEA L. BB EE TR S aiA7 8003 % B 2 1 X (vertical
blank) i}, DMA 2= PR JE 3l KR EHEIE K N T — il B4 .
BN ICI A HA 2 x Ry IR E

6.10. 1Bursts

Display Controller 4% 158 2 64 v, Jr LR AXI #r% burst size 75 3.
Display Controller 071/ burst length K/NG:

Burst length Transfer M4 A N
0 1 8
3 4 32
15 32 256

XFF Burst A 15 B, #2088 AXI Wi, BERHE SR FT transfer M08 16, MIAHN 154508 128
FAT, BB TRV AL T, AR S AN EERSUE 15 & XA 32 A

transfer %5,

6. 10. 28FEHE T

Display Controller 32 £f DL £ 2K
R
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R4G4B4 -> 12 bits per pixel

R5G5B5 -> 15 bits per pixel

R5G6B5 -> 16 bits per pixel

R8G8BS -> 24 bits per pixel

ekt

MASKED -> 2 bits per pixel

ABR8G8B8 -> 32 bits per pixel

6.10. 3 FLAZR

Frame buffer i) N FH LR 26 PERY,  BIG 252 I AU
SR BT burst K/ 256 Y,
BEF LT burst K/ N: ASBR8GS8BS 143U NN 32 777, MASKED #:\ N 8 .

6.10. 45 &

WM= — AT ERB RN (FFEHdisplay” F11f) “DisplayEnd”)
P= {MEEM AN (B 282D .
P55 Stride = (M*P/256 + 1)*256. 256 1% DMA %X burst [ K/NA 256 7715 .
Z LA M*P LA 256 U, SR M*P (HI—AT 835 B B0E B WTREASREH; 256
Br, IXAEAE DMA BT 2238 RO, % -

/ Stride«

A
h 4

R

Main
window+’

& 6-11 E& HAEs

6. 11 #zDBETES B EF RS

SE PR A X Ry IARRRALE, I x Ay SkAEwIS R ), Ehilast DL s £ w
HIAHREE T LR & 0F . BUOMIZ G SIS B I SR R Bl T DA A% Lo I s
AR RIS P2 1047 — A5 e FIFO, SSUERIX MM, 2t7o0 FIFO 3
1P AR N R B b W2 e & I A A BV € [ o TTp oS
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6.12 HIANEHE FIFOs

A 7K B YR 4G\ FIFOs . Display Controller H145 7 /Mii A\ FIFOs:
—5 ¥ % FIFO
¥e4ErH& 0 FIFO

6.13 <7 VBLANK BY[5]25

LT RNERAEMETEST . BT ERRELITE, —EFFRREESUSH
Wl BrEX AE R B @i VBLANK [F25 . 7EEEX VBLANK IIFF4G, Bifidmt 2 BURIH
fH. .

6.14 AXI O

Display Controller £ 154 AXI 3 LR
M E AR, R A AR EE 4 A7 FI5E 19 1. 41 awAddr[63:0](1 A Zkhk A7
N awAddr[19:4], ZFFAFEHK 4 AL1EN 0. .

6.15 ZHiFss

WA AR

AT A4 Fict B b 11

Frame Buffer configuration {15’ h92, 5’ h0}
Frame Buffer Address 0 {15’ h93, 5" h0}
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(low) {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 hA0,5” hO}
Hsync {15’ hAl,5" hO}
VDisplay {15” hA4,5” ho}
VSync {15 hA5,5 hO}
Cursor Configuration {16” h152,4” ho}
Cursor Address {16” h153,4” ho}
Cursor Location {16” h154, 4  ho}
Cursor Background {16” h155,4” ho}
Cursor Foreground {16” h156,4” ho}
Gamma Index {15” hA7, 5 ho}
Gamma Data {15” hAS8, 5’ h0}
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Frame Buffer bit ET:prY HILH1E
Configuration
Reset 20 H 0 reset 0
Gamma enable 12 51 {HRE 0
Switch Panel 9 B 1E, RRZERETRBER R | 0

BoRBICHIRH, RIS 0 5 BoR TR E
AL IR 0 5 5 KA H AR S £ 5 2
#1115 ER R, FEARY 15
NI B AR 15 BoR BT H AT
HAEHME S ZH T 0 5 BRI,

Output enable 8 5 1R, 50 WA E B 0
Format [2:0] 0 none 0
1 R4G4B4
2 R5G5B5
3 R5G6B5
4 R8GSB8
Frame buffer address 0 | Bit ik YIUGE
Frame buffer address 0 | [31:0] A 5 B0 1 ok 327 h0000 0000
Frame buffer address 1 | Bit Y VIR E

Frame buffer address 1 | [31:0] X FTREILFEX frame buffer SRR, | 327 h0000_0000
BER 1% 25 A7 A5 T C B 56 — Bt Frame Buffer M
Hudik, DC IZATHS 2 —WisE A Frame Buffer 0
R, MM Frame Buffer 1 HUEdE,
=MW Frame Buffer 0 HUHdl, MKILTE
Fo SFAFEI frame buffer KIFHEH, wf
K4l Frame Buffer Address_1 Bt & B Frame
Buffer 0 —FEAHbERIA]

Frame buffer stride Bit ETiipay VIR E

Frame buffer stride [31:0] BRBE—ATET 32” h0000 0000
Frame buffer origin Bit iR YA 1E

Frame buffer origin [31:0] BRI R AT E, —ARAD 0 Bp AT 32° h0000_0000
Display Dither Bit ik YIUHE
Configuration

Enable 31 B 1 f#HE dither Thig 0

RedSize [19:16] | Zothiskveps 4’ 0000
GreeenSize [11:8] S0 I, v 4’ b0000
BlueSize [3:0] Wit 0 47 b0000
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Display Dither Table | Bit iR HIUE1E
Display Dither Table | [63:0] % AR 64 i, 1M Display Controller ff) | 64’ h0000_0000

TAEARHAE 32 AL9E, FTLASEBR b AA N
WA 32 MBI 8. 70N Display Dither
Table (1ow) fll Display Dither Table (high) .
XA TFAE RS LMEE S0 XA Y Abbro 251,
Be B AR A LA Al . FLEN Dtiher AbEEAR
Y BG B R # 2 1E Display Dither Talbe
TAE AR AR LR 51 B — LU, BRI
HOHE HE 1A JE VYA K F % BB {E gk A7 B
W5
Display Dither Table [31:0]

(low)

YO X0 [3:0] Akt (0, 0) AR EREE 4’ b0000
YO X1 [7:4] At (1, 0) AbERE 4’ b0000
YO X2 [11:8] At (2, 0) AR EREE 4’ b0000
YO X3 [15:12] | Ak5 (3, 0O AbfLbieE 4’ b0000
Y1 X0 [19:16] | A&k5 (0, 1D AbfLbieE 4’ b0000
Y1 X1 [23:20] | #kx (1, DD AbpLbiE 4’ b0000
Y1 X2 [27:24] | A6kr (2, 1) ACHILLEAE 4’ b0000
Y1 X3 [31:28] | Ak#r (3, 1) AbHILLEAE 4’ b0000
Display Dither Table [31:0]

(high)

Y2_X0 [3:0] AdR (0, 2) AbRIEREAE 4’ 0000
Y2 X1 [7:4] bR (1, 2) ARIEREE 4’ 0000
Y2 X2 [11:8] AdR (2, 2) ARIEREE 4’ 0000
Y2 X3 [15:12] | 245 (3, 20 AblbieE 4’ b0000
Y3 X0 [19:16] | 45 (0, 3D AbMlLbiE 4’ b0000
Y3 X1 [23:20] | A5 (1, 3) AbfLbieE 4’ b0000
Y3 X2 [27:24] | #k5 (2, 3) AbLbEHME 4’ b0000
Y3 X3 [31:28] | 4k (3, 3) AbMlbiE 4’ b0000
Panel configuration Bit iR VIR 1A
ClockPolarity 9 Bl E, B 1K Bk a) 0

Clock 8 IR RE, B 1 (AR B 1
DE_Polarity 1 B fERert, 810U, —&i%o 0

DE 0 Hyiffne, B 1 ReEUEH 1
HDisplay Bit Eiipu WIUEE
Total [27:16] | BRPE—ATHEMARE RS (BFEIERRXD 127 b0
DisplayEnd [11:0] BT BRK B E L 127 b0
HSyne Bit Hiih B
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Polarity 31 HSync {5 S HOMIE, & 1 HUR, —&i% 0 0
Pulse 30 HSync {55 1ffE, B 1 2B HSync 15 5%t 1
End [27:16] | HSync {5 54 R MG AL 127 b0
Start [11:0] HSyne 15 5 IF 4G 15 2 4L 127 b0
VDisplay Bit Eiipu YA 1E
Total [26:16] | TonBEERMATE (BFEHERO 117 b0
DisplayEnd [10:0] R B RIS X AT S 11’ b0
VSync Bit ETiipa WIUE1E
Polarity 31 VSync {55 HIMRME, B 1HUR, —#&i%0 0
Pulse 30 VSync {5 S{fifE, & 1 HfE VSync 5 5%t 1
End [27:16] | VSync {5545 H 1474 127 b0
Start [11:0] VSync {5 5 H IR HIATHL 127 b0
Cursor Configuration | Bit iR WIda1E
HotSpotX [20:16] | $&%FM “FER” (FEFHAD mmtAkbs (ZE484%H | 57 b0

32432 Y S IR AR ATR)
HotSpotY [12:8] fREFR) “fER” (FEFH AD B9 AkbR (FEFREE | 57 b0
32432 I S IR AR ATR)
Display 4 FRRIBE A TN EoR e, 0 RIRTE 0 | O
SRR ITH, 1 RRREHE 1 5 RRBTh
Format [1:0] 0  disabled 2’ b0
1 masked
2 ASR8G8BS
Cursor Address Bit Eiia WIGE1E
Cursor Address [31: 0] FRET B 72 N A I ik 327 b0
Cursor Location Bit Eiipa WIGE1E
Y [26:16] BEF £ S R X AL bR 117 b0
X [10:0] FREF AR TR A BOR X A AL AR 117 b0
Cursor Background Bit iR WIUEE
Red [23:16] RIS W R N AR 8’ b0
Green [15:8] BEF RO RO g g 8" b0
Blue [7:0] fRE R EREER S R A 8" b0
Cursor Foreground Bit IR WIUEE
Red [23:16] | fE4tH Rl AT S AL A 87 b0
Green [15:8] BET L T AT S Gt 87 b0
Blue [7:0] BET L T AT S IRt 8” b0
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Gamma Index Bit ET:prY W 1E
Index [7:0] RN 0-255 BUEAE 2 (8] R —TUT 403647 | 87 b0
Gamma V%, —Mxd 0. HFEAC—IK, MLEiZ
ERCECEAg P

Gamma Data Bit ik WG 1E

Red [23:16] Gamma VR LT 35, ¥ Gamma Index 87~ | 87 b0
TH Iy T E

Green [15:8] Gamma JHEE SR, ¥ Gamma Index F87<1 | 87 b0
TH I 9 T E

Blue [7:0] Gamma Y25 A, ¥ Gamma Index F87<11 | 87 b0
H Iy AT

1B A R A 16 4 LCD %l PAD, i3 75 B8 F R4 24 S 8dE £k LCD,
W B A A0k . S 1B TR 2 16 fAEat, [FIRS 7k 444/555/565/888
AR, M TARLE 24 fifs, LCD_BLUEO/LCD_REDO fJ DAAE ] R0 X S AN B

&, AR E — AL UART).

=R 0l v

MODE 444 MODE 555 | MODE 565 | MODE 888
LCD DAT 0 | Nouse, USE as GPIO | LCD BLUEO | LCD BLUEO | LCD BLUE3
LCD DAT 1 | LCD BLUEO LCD BLUE1 | LCD BLUEl | LCD BLUE4
LCD DAT 2 | LCD BLUEL LCD BLUE2 | LCD BLUE2 | LCD_BLUE5
LCD DAT 3 | LCD BLUE2 LCD BLUE3 | LCD BLUE3 | LCD_BLUE6
LCD DAT 4 | LCD BLUE3 LCD BLUE4 | LCD BLUE4 | LCD BLUE7
LCD DAT 5 | Nouse, USE as GPIO LCD_GREENO | LCD_GREEN2
LCD DAT 6 | Nouse, USE as GPIO | LCD GREENO | LCD GREENI | LCD_GREEN3
LCD DAT 7 | LCD GREENO LCD GREENI | LCD GREEN2 | LCD_GREEN4
LCD DAT 8 | LCD GREENI1 LCD_GREEN2 | LCD_GREEN3 | LCD_GREEN5
LCD DAT 9 | LCD GREEN2 LCD_GREEN3 | LCD_GREEN4 | LCD_GREEN6
LCD_DAT 10 | LCD GREEN3 LCD_GREEN4 | LCD GREEN5 | LCD_GREEN7
LCD DAT 11 | Nouse, USE as GPIO | LCD REDO | LCD REDO | LCD RED3
LCD DAT 12 | LCD REDO LCD RED1 LCD REDI LCD RED4
LCD DAT 13 | LCD REDI LCD RED2 | LCD RED2 | LCD_RED5
LCD DAT 14 | LCD RED2 LCD RED3 | LCD RED3 | LCD_RED6
LCD DAT 15 | LCD RED3 LCD RED4 | LCD RED4 | LCD_RED7
URTO_RX UARTO & IE%H LCD_BLUEO
URTO_TX UARTO 2t LCD_REDO
URTO_RTS UARTO 13K &% LCD BLUE1
URTO CTS | UARTO foifF A% L.CD_BLUE2
URTO_DSR | UARTO {45 % 7%t 25 U LCD_GREENO
URTO DTR | UARTO ¥ & i i 45 1 LCD_GREENI
URTO DCD | UARTO #is A%l LCD REDI
URTO RI UARTO R &7 LCD RED2
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7 GMACO

7.1 BEER MAC RUEEMERSR

GMACO # il %5 7] LU R e B Rk E AR A (MIN BT IR (RGMIY o 40 SR AR 1 R
PHY, FHEHEMH PWM0O, PWM1 fl GMACO_TX_CLK_O =4 PAD, EENF%#:

PAD MAC 55 [[RA=RDA

PWMO MAC_0_COL GMAO_USE_PWMO1

PWM1 MAC_0_CRS GMAO_USE_PWMO1

GMACO TX CLK O MAC 0 RX ERR GMAO USE TX CLK
SR BIT fir Eiipu

GPIO MUX ik OXBFDO 0424

GMAO_USE_PWMO1

1: BEIkML MAC COL/MAC CRS 435I %& F PWMO/1PAD

0: TIEM

GMAO_USE_TX CLK

1: Mii_0 RX_ERR & GMACO_TX CLK O

0: TIemE

7.2 DMA F{F=5Hmid

GMAC 17 438 GMAC Z 1743 854> fil DMA 17435575 . GMACO [f] GMAC #17
AR LE b2 0XBFEL_0000; GMACO [ DMA #F {78 ffitcafith ik & OXBFEL_1000.
N2 44 DMA 75748 fl GMAC 2728 1 3o

Register0 (Bus Mode Register) Offset: 0x00
Reserved
31:27 0x0  |REH, Rk
e
] M7 NE, FB ALNAGES, AXI master fER K V7 MK E KT
MB: Mixed Burst
26 0x0 16 IR A INCR 7 S, MR KR VT MK EN 16 8/ T 16
VA 9 RV W) _ - . .
IR FIX U7 B P A GO e ik B .
AAL:Address-Aligned AT AN FB A7 RN i, AXT 482 T4 U 1)1 6 55 22
Beats 25 0x0  [Rhb LS 7. anS FB AN 0, 1 ¥k i) tuhk o5 13 A% 5%,
b 1% 55 AR UT [ LIRS 55 FL P A SO e B
7 i, GMAC DMA HIf KR K HI/EHMKE AN
SXPBL Mode 24 0x0
8, 16, 32, 64, 128 B3 256, i KR KK EH T PBL. A
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Jeks 1B A E AR A 4

& 75 it PBLXS H =

BB A DAY S

USP:Use Separate PBL

A Jy sy, PBL{E R BT TxDMA. Az J9f%it, PBL {8 5

AR AL

23 0x0
i1 23 19 1 PBL {E FI-F TxDMA F1 RxDMA. I P AN OGO A 1
RPBL: RxDMA PBL - ool TN — K RxDMA e KRR KMEmEKE. RN
N X
RxDMA 5% % f it K 1,2,4,8,16 fil 32, HEfHELH.
FB: Fixed Burst 155 AXI Master 28R A FIX REAEMBR. A
16 0x0
KRR A A PRNEADASS B
PR: Rx:Tx priority| 7E DA Rk 0 B ERAEF .
ratio 00: 1: 1
15:14 0x0 oy, 9, 1
RxDMA 5 TxDMA 15E4% 10: 3. 1
Hﬁﬂ 11: 4: 1
PBL: Programmable
Burst Length 13:8 0x1 P A H LR E .
1] Y 2 R R AE K
IATDS :Alternate
Descriptor size WEAL A 1 EMER 32 =5 KN IR 7T
7 0x0
T 32 7Y A7 0 BHE T 16 735 KM R 7
KN IRFT
DSL: Descriptor Skip|
B 2 MR FFRIEEE . EIE N 0 I, ZRIAN DMA H#iik
Length 6:2 0x00
TFRN.
i 128 475 ') o P 125
DA: DMA Arbitration
scheme 0: 7E RxDMA A TxDMA [a] % FH 554 31 ]
1 0x0
DMA 1: RxDMA 552 =T TxDMA 5. B AREL{E L PR {H .
L A AP 35 SR
SWR:Software Reset A7 B 1y DMA 455 865 5 A7 GMAC N & 27 (R FiZ 4R, 24 fr
0] 0x1

SR AZAL H BTEE

Registerl (Transmit Poll Demand Register)

Offset: 0x04

TPD: Transmit Poll

Demand

kit e

0x0

BB S NEEAR, KI5 DMA I3 286 S I 2T 77 a8 18 X )
BIRER AT o I BIZHER TR, DMA AE3aE £t 1k o I i
RGFE R, DMA fEHrG ok s,

Register2 (Receive Poll Demand Register)

Offset: 0x08

RPD:  Receive Poll

I LB NAE T, 550 DMA 42 1l 854 2 B U Ar A7 2 18 X I

31:0 0x0
Demand MR TT o A RAZARIRFTICRL, DMA A5 1 ko Ri% 4
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F e T A AR RFFA R DMA A% ks > 4k 25

Register3 (Receive Descriptor List Address Register)

Offset: 0x0C

Start of Receive List

PRSI RS 4 H

31:0

0x0

T8 [ SRR AT 1 L

Register4 (Transmit Descriptor List Address Register)

Offset: 0x10

Start of Transmit List

S IEAMIR RS 4R

0x0

T8 ) S IR AT 1 it

Register5 (Status Register)

Offset: 0x14

Reserved 31:30 CREd, Wik
TT1: Time—-Stamp
Trigger Interrupt 29 0x0  |Bf Bl R . ik
B 1) 80 i 2 o
GPI:GMAC PMT)
Interrutp 28 0x0 (MR BB b b, Rk,
PR B g % e
GMI : GMAC MM
Interrupt 27 0x0  MMC fEsful k. Wik,
MMC A5l fid 2 o W
GLI:GMAC Ling]
interface Interrupt 26 0x0  [GMAC FEER[Y) PCS B ROGMIT Badefu i, M.
GMAC A5 HR 2L 6 ik 2 v b

23: 17 bl TxDMA %d A& id 72 v R A= iz

17 b0 RxDMA H{Hf A it 75 o R AR i
EB: Error Bits 24: 17 bl ALHEHR
25:23 0x0

RN 1’ b0 SALhmes R

25: 17 bl RERFFV IR HE 1R

17 b0 B A7 Ty 1) £ 1%

37 b000: fe4aifs ik BT 17 kA & k0%

37 b001: IEFEHEAT: SREUMEHdtk 1
TS:Transmit  Process
. y2in0 - 37 b010: IETEREAT: A LIRS
s 37 bOLL: IEFEHEAT s MR 3% 98 77 5 B4 5F % %% 310 4%

FTFO (TXFTFO)

37 bl00: 5 A TABARE
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37 b101: {15
37 bl10: HEfd; AR IR AT H BCE AT T i o
37 b111:384T; RHAMEHIRAT.
37 b000: 151k FALECE BRI ka4
37 b001:381T; FREUEWHIRST
37 b010:{#E4;
RS:Receive Process
37 bOL1:iBAT: SR,
State 19:17 0x0
‘ 37 b100: H1F; HWHHIBRFFATTH.
T AR
37 b101:384T; RHARUBHNIRFT.
37 bl110: I IS RE
3’ bl11:181T; KEHNBENBNEFA MBI RENTE.
INIS:Normal Interrutp
Summary 16 0x0  WER RS ML R T .
E T
IALS:Abnormal
Interrutp Summary 15 0x0  HRIR RGE BAFTE T H R .
R T
ERI:Early Receive]
Interrutp 14 0x0 FE7 DMA #2583 L0 1 28 — N e 5 N 217
e T2
FBI:Fatal Bus Error]
TN R AR, B SR N [25:23]. YUk f7 i B 5 DMA 5|4
Interrutp 13 0x0
15 11 27 I R .
2R R P T
Reserved 12:11 0x0 (R
ETI:Early Transmit
BRI s B S T AR Wi 248 58 AL S B MTL A b 4% 4
Interrupt 10 0x0
FIFO
2 FI A3 H B
RWT:Receive Watchdog]
) R B — A/ 2048 AT LUK R, (24 Eifl
Timeout 9 0x0
AEM, PR BN 10240 =75 19 LA M)
FECE |1 B A
RPS:Receive Process|
Stopped 8 0x0 FEoN RO R 1
PO R 1k
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RU:Receive Buffer

e 5€ B T

Unavailable 7 0x0  HERERWZEAATH
A7 AT H
RI:Receive Interrupt ; 050 TER MR SR WHERIRIRESE B 2B NI IR 1 .
LGl AL TE TR .
UNF: Transmi t
Underflow 5 0x0 7R WUAR LS R b = AR BRI AT N i
(L3 T e
OVF:Receive Overflow
4 0x0  [He7sMEEBOS 2 rh IS R A L3k
el e i
TJT:Transmit  Jabber]
3 0x0
Timeout
TU:Transmit Buffer
Unavailable 2 0x0  HRaRAEABIZR PR — MR FF A BERL DVA £ 85 U5 17 o
2% A7 AT
TPS:Transmit Process
Stopped 1 0x0  Hosfldid fefs ik
eHinid F s 1k
TI:Transmit Interrutp|
0 0x0 oAt b 78 BT HAS — MR 31 Az B AL

Register6 (Operation

Mode Register)

Offset: 0x18

Reserved
31:27 0x0  |f*H
E3:
DT
I TCP/IP
KW T 26 0x0 A7y 1 B GMAC AN £ 7 checksum £ 15 1 LK M0 o
Checksum %15 DL A KX i
IThae
RSF:Receive Store and
A 1B MTL A R B0 L4 A7 i 7E 20 FIFO AR LA
Forward 25 0x0
K R
FRSAT il 5 K
DFF:Disable Flushing]
of Received Frames AL 1 BT, $EUS DMA FEH ISR 75 B U A7 A ] FH IS
24 0x0
9 P31 3 22 A ) DA K T AN I RIATART LA K P o
i) h e
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RFA[2] -MSB of 100: e K{H I8 2 5KB
Threshold for| 101: HKIHEZ 6KB
Activating Flow 23 0x0  [110: FKIEHIKZ: 7KB
Control 111: {35
LB A (Ve BAAEH 8KB)
RED[2] - MSB of 100: FAR{HIEZ 5KB
Threshold for] 101: FHKAERZ: 6KB
Deactivating Flow 922 0x0 110: B RMERZ: 7KB
Control 111: 35
R B A (VE: BAKMEA SKB)
TSF:Transmit Store]
L7 1, Wi IR RAEMU 2 4 it N MTL [1)4%
and Forward 21 0x0
i FIFO A1,
RIEAFA R
FTF:Flush Transmit
- 2 0x0 AN 1R, ARt EACNEME, RS SBURE
X
FIFO By p #2352k .
IR H FIFO
Reserved 19:17 0x0 (r3sd
iR /INER I AR I MTL ¥ 2 A& HariZ i
000: 64 F7F
001: 128 =45
TTC: Transmit 010: 192 =74
Threshold Control 16:14 0x0 011: 256 %77
A R B 4% 1) 100: 40 7§
101: 32 %4y
110: 24 795
111: 16 45
ST:Start/Stop i B
AR 1, R NSITIRES .
Transmission Command 13 0x0
= EAZ N 0, At A ERES .
JT46 /15 1 AR S a2
RFD: Threshold for] 00: F AR Z 1KB
deactivating f1low 01: e RAHIEE 2KB
12:11 0x0
control 10: F X 3KB
oG LS RE 11: Al AKB
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(IR KAH N 8KB)

RFA: Threshold for

00: FHAMEIEZE 1KB
01: FHKRAERZE 2KB

Activating flow|
10:9 0x0  |10: HAAEMZE 3KB
control
11: S KfE k23 4KB
e BOM
(FKAH A 8KB)
EFC:Enable HW flow
control 8 0x0 kAR 1B, BT8R FIFO FIH 2 1R A2 B i A R
(S R {42
FEF : Forward Error
LA A 1B, RS R T CHF IR UL HE: CRC H5iR, MRRAER,
Frames 7 0x0
B, BTN, #EHHES
& AL e il
FUF : Forward
Undersized Good LA 1B, $I FIFO KO A HRE/N T 64 )
6 0x0
Frames * DL A T
FZUTC B R 1 7N
Reserved 5 0x0 R EH
MTL f& 4420 FIFO sl i 25 T4 i M Il B K/ o
RTC:Receive Threshold 00: 64 %
Control 4:3 0x0 01:32 F7
AL ) 1 425 1) 10: 96 75
11: 128 =45
0SF:Operate on Second
Frame WA A v, DMA 8 58—~ DK I (RS 1 2R 55 Bl BRI ap L
2 0x0
e TR AR S N BUK I FFUR AL AN LK I
i
SR:Start/Stop Receive AL B BN R, B NIBITIRES .
1 0x0
UG /15 1320 AT B B VRS, o RS .
Reserved
0 0x0 (R
(RE

Register? (Interrupt

Enable Register)

Offset: 0x1C

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

WAz 0 I IEH Al RE

Summary Enable 16 0x0

1 TS e

AIE:Abnormal

Interrupt Summary| LA 1IN FEIER R AE
15 0x0

Enable AN 0 B e AEIEH R I AERE

HEIE I B R

ERE : Early Receive]
Interrupt Enable 14 0x0 A En: R T A
LA IR I e

FBE:Fatal Bus Error]
Enable 13 0x0 A7 gl SR BT R R B RE

e B AT R R PR

Reserved
12:11 0x0  |{REH
734

ETE:Early Transmit
Interrupt Enable 10 0x0  |[HAr AR B B HAE P b
L 1A A% {5 e

RWE:Receive Watchdog]

Timeout Enable
9 0x0 kb ymint: M RRESCE 1R i b
FEWSCE 110068 B A

&b
He

RSE:Receive  Stopped
Enable 8 0x0 Ay RS 1k .
Al g el ble

RUE:Receive Buffer

Unavailable Enable
7 0x0 kb lymint: RS e X AN AT H T
PRS2 vk X AN BT FH A

fiifie

RIE:Receive Interrupt,
Enable 6 0x0  |Ubhr A mS: AR SE W B
I BT e

UNE:Underflow L
5 0x0 AL s EEAL S FIFO T i H T

Interrupt Enable

o8 iR EATRAT
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ki FIFO T it rh b A g

OVE:Overflow

Interrupt Enable

B FIFO 35 P Wi g

0x0

LA A e s AEREHEN FIFO La i o

TJE:Transmit  Jabber]

Timeout Enable

{44 Jabber I I {7

N
He

0x0

UL A7 g s fERE Jabber EEIT AT

TUE:Transmit Buffer]

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

A
He

0x0

LA g e A A% S 22 A7 AN T F A

TSE:Transmit Stopped

Enable

kit ik v i e

0x0

A7 A e RE A S {5 L P IT

TIE:Transmit

Interrupt Enable

e 56 B R T A e

0x0

WL A e 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 7~

Indicates the number]
of frames missed by

the application

57 PR e 25 SR A ot 4

27:17

0x0

7 I RE 7 25 SR i) 4

Overflow  bit for]

Missed Frame Counter

SR B R R

16

0x0

ANEAPR I REET ORI SN

Indicates the number]
of frames missed by

the controller due to

the Host Receive

15:0

0x0

R KN AL G A7 AN AT S w25 2k A i k- £
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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 He
MFTRE IR T ML
ML

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

Host Receive]

Descriptor Address

Pointer 31:0 0x0 HE
EGIE A 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
31:0 0x0

Pl
2

A b X AL
hk e

kY

7.3 GNAC I 7B ik

ST b BEE wE ik
Register0 (MAC Configuration Register) Offset: 0x0000
Reserved
31:26 0x0  |*H
(E3:
TC: Transmit| 24 0x0 LA AR, BT, SR, R O R
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Configuration in|
RGMIT

{166 ROMIL HEPE(5 A%
i

s/ W TR 455 M ik ROMI T % & %25 PHY .

WD: Watchdog Disable

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

23 0x0
S 1) iR 16384 5275 Y LA P .
JD: Jabber Disable AT A, GMAC 26 PR % I FE H Y Jabber fERT#%, AT RLK
22 0x0
541 Jabber 522 1K IR R 16384 275 1R LAK Pt .
BE: Frame Burst Enable]
21 0x0 AL JymEiRT, GMAC {3 e A4 AR H il R R AL i =X
It 5% A% S A e
JE: Jumbo Frame Enable
20 0x0 LA ymEiRT, GMAC {fREEMI (K 9018 =75) HIFRIL.
Eiifd g
T B A A 1 A /N B
000: 96 A7 [A]
IFG: Inter-Frame Gap 001: 88 {7 A
19:17 0x0
5 /N ] B 010: 80 oz [H]
L11: 40 B e
DCRS: Disable Carrier
Sense During
Transmission 16 0x0  |BbAARES, MAC ZBEX0 T CRS 155 k.
8 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 AL
13 0x0
Ok P 2k B LK R i
K. I g
LM: Loopback Mode
12 0x0  [MAryiEmt, GMIT/MIT TAEZERRmIR R .
(I BEFA [EI R
101 EHPHERAERAT
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DM: Duplex Mode y 0x0 LA AT, GMAC TARFEA M LRI, 7 T T r]
X
{1 BE 4 X T AR = DA [R] B oA 26 FH 2 A LA K T o
LPC: Checksum Offload G A7 A e B, GMAC RS A4 v B0 42 WC 31 DA OK g 1) 47 2
10 0x0
2 96 IV ED 2K A i (payload). BAGET IPV4 SkHIRSHE AL 5 1E
DR: Disable Retry . 0x0 LA A R, GMAC 73688 B b SR B AN B 3k v PR DA DK D i
X
PEXS M R R A iR
LUD: Link Up/Down 0: HEEEWTIT
8 0x0
VS /i I W T 1: BERRIES:
ACS: Automatic
Pad/CRC Stripping
7 0x0 ALy 1B, GMAC H L BR¥ZUSCRI ¥ LUK i (¥ Pad A1 FCS.
DU Pad/CRC H 3
FRS
[ 18 R i e g FE T slot HIZEIRRS[H],
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 Ay 1B, fffE deferral fIThAE.
Deferral 2
TE: Transmitter
Enable 3 0x0  [kAry 1 BF, ffifE GMAC f&HiThAE.
(Kb
RE: Receiver Enable
2 0x0 LAk 1B, ffiEE GMAC H2UltThAE .
FES AT R
Reserved 1:0 0x0 {RE .
Registerl (MAC Frame Filter) Offset: 0x0004
RA: Receive All Y 0x0 EAZ A 1 EF, GMAC HSCRE AR RIS  i Br A i #  45 IE FH A%
X
S A ¥, ZEgIEHNE/ B bRkt L .
Reserved
30:11 0x0  |f*H
R EE
HPF: Hash or Perfect WEAT A 1B, ERG A /a4 T AL A DG T R DA DK DX it 2 16 45
Filter 10 0x0 INAZE
LS E e SRS EAZN 0 B, FUATERS AT Ik EAL A A DG B DADK X ot A 3%
102 ERREEATRLA
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RN

GMAC core B FUEEHERUCEI DL R A5 L SSAT 7 SA 27 47
eI, WCRILH, BUCRE TR SAMatch 71 ]

SAF: Source Address
e Ry 1, JRHHEDCEC R, GMAC core 4 %37 1%
Filter Enable 9 0x0
DK R i
U b BT A e
UG 0, AE PR HbHETCELSE R GMAC core HFEZISLLIMT,
M VCHC 45 R BN ECIRAS F 738
WEAZ N 1, A SA 754788 FR YR kb DT T ) BAK X i 2 kR id
SAIF: SA Inverse)
Y hk UG FE 2R I
Filtering 8 0x0
A9 0 B, I SA 25 A7 HP YR Bk AS DT FC 1 DAK P ks 25 A
b 2 7 T
1 IR R UG 2 .
00: GMAC i JE AT A #a il i
PCF: Pass Control
01: GMAC $2UB& T pause Wi LAS B BT 5 42 i) o o
Frames 7:6 0x0
) 10: GMAC =W fir A 4zl it .
AL 1 o
11: GMAC AR5 b b 3ok g A7 S5 F s 47 1l i
DBE : Disable
WAL 1B, SRR B R
Broadcast Frames 5 0x0
} EAZ A O B, FEUSCATAT #R o
Pzl
PM: Pass A1l Multicast AL 1, BT A 2 #E .
4 0x0
A GIREEZ U LA 0 B, I JEATA 2 R
DAIF: DA Inverse)
LA 1B, KRR 2 Bk AT & ) B bk DT .
Filtering 3 0x0
B I3 vy O WD v TV 2 il s = i 2 WAL
H xS il
HMC: Hash Multicast , 050 WEAZA 1 B, XTRRUSCE ) 2 R i AR 4 e A R 10 9 3T E b
X
7 2R e kT g
HUC: Hash Unicast | 050 WEAZA 1 B, PR3 A S R o AR ke s A 2 ) PN 34T E b
X
7 BT B U )98
PR: Promiscuous Mode
0 0x0 WA AR

TR

Register2 (Hash Table High Register)

0

ffset: 0x0008

HTH: Hash Table High

LR E DA

31:0

0x0

W A 2 R 32 firo

Register3 (Hash Table Low Register)

Offset: 0x000C

HTL: Hash Table Low

31:0

0x0

e 7 R (A1 32 iz
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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  [LBGESFEF ISR 32 A PHY H )B4,
PHY i1l
GR: GMII Register
F T ) PHY 4| 10:6 0x0  |iHedsase 5 75 7 [l %) PHY FOWIRAS GMIT i B 27 17 2%
B2
Reserved
5 0x0  |*¥
RE
s vk 58 MDC B8 clk csr i BB ELHI,
0000 clk csr i/42
0001 clk csr i/62
CR: CSR Clock Range 0010 clk csr i/16
4:2 0x0
CSR i 43 0011 clk csr i/26
0100 clk csr i/102
0101 clk csr i/124
0110, 0111 Reserved
GW: GMII Write AL 1, JEIE GMIT £03E & 4788 % PHY 3T 5 #:4E
1 0x0
CMII 5 A 0 B, GBI GMIT HUdE w4748 % PHY ATk
2T A7 A% 4 FIZTA72% b B2 a0, WAL N 0. 755 %578 4 2
GB: GMII Busy
0 0x0  [ATRLALUZSEE 0. FEVTIA PHY (27 A7 980T, MR 7 20
GMIT f1- L _ — N e
WAL E N 1, FRos GMIT #:10 BA 58 s fE EE T,
Register5 (GMII Data Register) Offset: 0x0014
Reserved
31:16 0x0  |f*H
e
GD: GMII Data LR ARA 7 56 PHY ST B S0 131 16 B8, s
15:0 0x0
GMIT %R PHY AT 25 7 W 1) 16 17 504
Register6 (Flow Control Register) Offset: 0x0018
PT: Pause Time
N 31:16 0x0 I ARAT T T TN A 428 ) ot o £ 38 452 B [ 35
745 B[]
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Reserved
15:8 0x0  |fAH
(=]
DZPQ: Disable
Zero-Quanta Pause 7 0x0 WAL 1 BT, A ik FE R A R
AL
Reserved
6 0x0  |fAH
R
L3 A T 1 A (] PR AR
00: E 5 [a)yg /b 4 AN )
PLT: Pause Lo 01: B{FHFa)gkD 28 A s )4
fhreshold 5:4 0x0  |10: FFfief Talk> 144 AN Tl
G T 11: R 256 O
(/MRS D9 7E GMIT/MIT 452 1 B4R % 512 LLRFE# 64
5 PR 1)
UP: Unicast Pause
ATy 1 I, GMAC #4523 MR 38 MAC Mk 0 38 5 FAS b B ik
Frame Detect 3 0x0
DR AR T 45 0T o
L% 1 A AR
RFE:  Receive Flo
AL 1, GMAC W MRATHA BRI &=, I BRI s
Control Enable 2 0x0
T A FAD T [0 5 i ) 0% o
BRI IR e
TEF: Transmit Flo
EEW TR, AR 1, GMAC B8BTSt &% .
Control Enable 1 0x0
- CELRUTHER T, B 11, GMAC RS IR I el
RIEFIE SRR
FCB/BPA: Flow Control
Busy/Backpressure AL 1 B, FE A AR T A 47 il i ) 26 BRAE 2
0 0x0
Activate W LT A Bl ) R34
AT/ R RO
Register? (VLAN Tag Register) Offset: 0x001C
Reserved
31:17 0x0  |fAH
(N
ETV: Enable 12-Bit|
VLAN Tag Comparison A7 9 1IN, A$R 12 fi7 VLAN Tag WA 2 {#H 16 £7 VLAN Tag
16 0x0
{3 fE 12 fir VLAN Tag LY KERRCPNELER & bR
5%
105 ERRHEAEREF
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VL: VLAN Tag

Identifier for

Receive Frames

MUK (¥ VLAN Tag 7R

15:0

0x0

IR AE 802. 1Q 45K VLAN Tag, F T~ bl ) (1 LA
WA T 58 15 A5 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 22 WA 36 A ) 31K
Rl

0x0

WIMC A 6 A0 38 A A a7 AR AR AT eh = 2RI, A BEE DY 1o

MMC Transmit

Interrupt Status

MMC £ e

0x0

MMC A % v I 25 47 4 AR TR TN, e ve BN 1o

MMC Receive Interrupt|

Status

MMC B2 H IR A

0x0

MMC Ui e 23 47 4™ AR T TR TN, ez e BN 1o

MMC Interrupt Status

MMC H IR 2%

0x0

7:5 WA Ay ist, A Bl 1.

IPMT Interrupt Status

LSS B rh DR S

0x0

£ Power Down JIRZS N, W F magic Wi E Wake—on—LAN i,
AL E N 1.

IPCS Auto—Negotiation

Complete

PCS H 3 bl 56 ik

0x0

RGMIT PHY #2110 H Zhth i se i, e s &N 1.

PCS Link Status|

Changed

PCS % BOIRASAR L

0x0

RGMIT PHY % 1 FBEBORE AR AEAT AR AL, SRz BB 1.

RGMI I Interrupt

0x0

RGMTT % 1 F R BOR A A B AR AR AR, SR B B 1o
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Status
RGMII FBRIRFS
Registerl5 (Interrupt Mask Register) Offset: 0x003C
Reserved
15:10 0x0  |[f*¥
PR B
Time Stamp Interrupt
Mask 9 0x0 WEAE R 1, A R AL R AR 1 R T
FRF ) 28K H 7 e
Reserved
8:4 0x0 |
e
PMT Interrupt Mask
3 0x0 b7y 1 I, Ak A AR B S R T
FELYR T BT i
PCS AN  Completion|
Interrupt Mask
2 0x0 WAL 1A, ZEIE PCS H B R 5E B
PCS  H 3l i 56 1
e
PCS Link Status
Interrupt Mask 1 0x0 ALK 1, ZEIE T PCS BEBCIRA AL 512 5 A ¥
PCS RS Hh W fd e
RGMIT Interrupt Mask
0 0x0  WhkArR LIy, ZE1E RGMIT 5l &R .
RGMIT H W {sf e
Register16 (MAC AddressO High Register) Offset: 0x0040
MO: Always 1
31 0x0  |f*H
e
Reserved
30:16 0x0  |fAH
e
MAC Address0[47:32]
15:0 0x0 (RO T et bk o 8 AL Far i 425 U MAC Mk
MAC Hihk =5 16 fir
Registerl? (MAC AddressO Low Register) Offset: 0x0044
MAC Address0[31:0]
31:0 0x0  [{FHH FEesc bl i R0 A a2 il 1) MAC Hhutik .
MAC HihEAIG 32 £if
Registerl8 (MAC Addressl High Register) Offset: 0x0048
AE: Address Enable 31 0x0 Wbl i, Hbhbid JEAEHAE S 2 A MAC HbhikFH T 52 4 Hh
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kA B

hbidiE. HAA 0 B, Huhbid R HORAE S 2 AN MAC Mk
T ki v .

SA: Source Address

A7 1, MAC Ml 1 AT Ee e ini 99R MAC Mkt

U5 MAC Hiutik ” e WEALy 0 I, MAC Hbdik 1 AT~ LU i) B #5 MAC il
MBC: Mask Byte Control W3 T EUACREAS MAC bk ) R . AN 29 £z
A 47 i 0 T HERD 257788 18 I [15:8]IX A5,
Reserved
23:16 0x0  |REH.
TR
MAC Address1[47:32]
52 AN MAC Hihbr e 16) 15:0 0xFFFF
hr
Registerl9 (MAC Addressl Low Register) Offset: 0x004C
MAC Address1[31:0]
55 2 AN MAC Hihkfoqig 32 31:0 0x0
(A

Register48 (AN Control Register)

Offset: 0x00CO

Reserved
31:19 0x0  |fAH

N
SGMIT RAL Control

18 0x0  |fAH
N
LR: Lock to Reference]

17 0x0  [HbArJy 1B, PHY M HBHAHEAEEE 2 125MHz (S 8.
B E B S H b
ECD: Enable Commal
Detect 16 0x0 WA 1R, S PHY RS IRIA 7 E [F 5.
(P A e A
Reserved

15 0x0  |f*H
R EE
ELE: External
Loopback Enable 14 0x0 kAR 1By, fEE PHY #EAIREI.
S ERER [E] {8 e
Reserved

13 0x0  |f*H
(e
IANE : Auto—Negotiation 12 0x0 J—H:'fjj“j 1 Hj—r GMAC 4@%*”%&%X¢Ej&ﬁf§iﬂm‘%o
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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, EOEEEAT A S .

Reserved
8:0
RE

0x0

(g

Register49 (AN Status Register)

Offset:

0x00C4

Reserved
31:9
IR

0x0

(g

ES: Extended Status

iR

0x0

Wi, PO GMAC SERFY FEIRASSE 2.

Reserved
7:6
e

0x0

(g

IANC: Auto—Negotiation|

Complete 5

H 31 e Ak

0x0

RN EH BN SE AR

/Elii’

Reserved

(3

0x0

(3

IANA: Auto—Negotiation|

Ability 3

H3h i e )

0x0

Rk, BN GMAC SR E B .

LS: Link Status

R ERRES

0x0

LA 1, FRoRBERESE b
LA 0 I, FeoR iR R IE

Reserved
1:0
R EE

0x0

TR o

Register50 (Auto—Negotiation

Advertisement Register)

Offset: 0x00C8

Reserved
31:16 0x0  |fAH
R EE
NP: Next Page Support|
15 0x0  [HEEkN 0, FNGMAC ASZHF N —TiMH .
L S R
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Reserved

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

) It 2 4R REER O i R AR R, HARGR TS TEEE 802. 3z 2f
Encoding 13:12 0x0
37.2.1.5 /M5,

78 Vi R
Reserved

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

8:7 0x0 i, IEEE 802. 3z 2f 37. 2. 1. 4 /1S
Pause 17 gmid
HD: Half-Duplex

6 0x0  [BAI 1B, #8778 GMAC SCRFEXU L.
ESYEN
FD: Full-Duplex

5 0x0 WAy 1B, 578 GMAC STHFAX T,
4T
Reserved

4:0 0x0  |*¥
RE

Register5l (Auto—Negotiation

Link Partner Ability Register)

Offset: 0x00CC

Reserved
31:16 0x0  |fAH

N
NP: Next Page Support] AN 1, e EEZ T —EEEATH

15 0x0
T — DL S EAZ A 0 B, FB7R T —TL A AN AT A o
ACK: Acknowledge

14 0x0  HE/RIEEShYRRE A, BRI 3 GMAC FZE AT -
(RN
RFE:  Remote Fault
Encoding 13:12 0x0 Ul IEEE 802. 3z 55 37. 2. 1. 5 /N5,
78 ity A R A TS
Reserved

11:9 0x0  |f*H
R EE
PSE: Pause Encoding

8:7 0x0 Ul TEEE 802. 3z 5 37. 2. 14 /N5,
XT3 pause RS
HD: Half-Duplex

6 0x0 7% o AT LUISAT AR B LA
T
IFD: Full-Duplex

5 0x0  HEZX I ] LB ATAE 4 X LR
AT
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Reserved
4:0 0x0  |f*H
R B
Register52 (Auto—Negotiation Expansion Register) Offset: 0x00DO
Reserved
31:3 0x0  |[f*¥
PR B
PA: Next Page Ability|
2 0x0  [H# 0, FN GMAC ASTHF N —Ti.
~— iR
PR: New Page Received
1 0x0 WEAZA 1B, FE7R GMAC H2U B DL .
U3 T LT
Reserved
0 0x0 |
IR

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

Reserved
31:4 0x0  (f*¥
R
Link Status AT 1, FRREEREIERE .
3 0x0
IR LA O B, FEOREERE R IER: L.
e B I 1 BT E
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 BRah AT PR 105 T 1, HE3% T B ARG Py A AR SR 72
BEAY 5 ST RIEHER FF (Tx Desciptor) RIEHiRTF (Rx Descriptor) FHEHE 4545 .

PR AT LA E Bk 5 AR (ring mode) BiE 4530 (chain mode) #Hi%E, AL GMAC fi#
.

7.4. 1DMA HEIR FF A B AR T

B —> DMA #RFF A& P AN B buf fer I F 15 THE buf fer FIPE AR [ £ buffer
bk et . 75 B R AR R IR R A bk DA R 2 TR T R I R G R AL TE XS 5, R
PRAES RG715 AR R GBRIAZDN R 3 o

H EEFHERERL S
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L ke .
H 23 15 7 0
O
DESO vNu Status [30:0]
DES1 Control Bits [9:0] Byte Count Buffer2 [10:0] | Byte Count Buffer1[10:0]
DES2 Buffer! Address[31:0]
DES3 Nex? ﬂﬁﬁﬂfffiii E;sg[] :; 1:0]
1 DMA FRFF (A 30 (O R 32 AL 2k)
I T Y e
DESTOESO Con[gﬂ]% 2 [%ng] B%ﬂsrf[:gné] E‘ St 300
DESS-DES? Neg‘g:fri’;fn“;iz;i;;o[]; . Buffe! Address[31:]

2 DMA A IEAHA L OV 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
Blo FA B RO DAE AL B — A X 25 i 0, SR AE R 2RI — MR R 7 .
B AN EHE AR (Frame)

N 0

0
RDESD | W Status

N

Control Byte Count Byte Count
RDEST Bits Buffer 2 Buffer 1
RDES2 Buffer 1 Address
RDES3 Buffer 2 Address / Next Descriptor Address
3 DMA FEWCIA T A IR A 2K () R 32 iz 5 2k)
2 EEFHERERL S
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7. 4. 3RDESO

RDESO L1 1 4 i B S WUIR 2 A B BLEAZ A AT 1 BT A 5 0 (FEALE DMA #i167) -RDESO
I RARG T2 IR K.

RDESO L
OWN 0 AN 1 RN IR LB T DVA 55, 0 BB T ENEH]. X4
P DVA i 55— UG, 20K 0 330 O
AFM: Destination X . .
Bz 1, FoR HaTEEED B bR AT S GMAC &R
Address Filter Fai 30

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

FR: Frame length

i

29:16  FOREMCHATIIREE, 2 ES 104 0 AT 2L

Fan ZRTmiR S 4%, H{E A RDESL0]. RDES[1]. RDES[3].
ES: Error Summary

15 RDES[4]. RDES[6]. RDES[7. RDES[11]. RDES[14]%&{7ifE 851z (OR)

SAEIRGE R
STEPIS
DE: Descriptor Error YZALR 1 RN, URTRIRRE AT [ buffer SMURFEFTEE OWN
14
FR RS R 9 0 (ML)
SAF: Source Address B -~
AN 1IN, FOR A ETEEEWUIR I SRS GMAC
Filter Fail 13
o P e
PRH IR I AT 1R
LE: Length Error " AN 1IN, FOR AR E S EOAK EARRF . 2 Frame Type)
K 75 1 H. CRC Error 74 0 B %L

OE: Over Flow Error
11 MZALR LI, RRBSCZ MR GMAC P38 RxFIFO %
i H B R

VLAN: VLAN Tag
10 A8 LI, Rosizmi A0 VLAN

VLAN F5 &
FS: First Desciptor| SRy LI, Fm SATHERTEFTH ) buf fer v i Balm 55—
MR AMRAE buffer
LS: Last Desciptor . AL 1B, 5 YRR A buf fer 24 B Bl B S
B 5 — MR - AMRAE buffer
IPC Checksum SRR LI, A IPC RS I 2 A TPv4
Error/Giant Frame T R 5 WP R AR A0 SRR P U7 24 T o —
B R/ K AN (K BERT 1518 5773)
e EEFHERERL S
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LC: late collision MGAN LI, BRI TR, Ml kA& T
6
Ja BT R — A H R
FT: Frame Type AN LB, RoR LRI — A DUOR RS T, Sy 0 B 3R
5
M 70 N 4 HTC— A TEEES02. 3 A
RWT: Receive Watchdog MZALR LR, RoRYATRMEME RS T U EE [ B
4
Timeout BB AR, RERE AR B
RE: Receive Error SR |, BB NN P b RS
3
BRI R rxer B 1 H rxdv B 1
MZAR TR, FRoRBOMH AR, BB KR NA AL
DE: Dribble bit Error
2 7, ZALRATE mii B AR
BFHAL R
CE: CRC Error MZALA 1R, RRBEBCHETIES N CRC B24G A - AL A TE last
1
FEUN CRC B8 1 descriptor (RDESO[8]) Jy 1 Il 2k
RX MAC: MZAA 1B, RRBBCH RTINS I RX MAC ZRA7as2H 1-15 471
Checksun/payload —ANIUAC 24 B Akl . A9 0 B2 RX MAC %747 #5341 0 DTPCH: v
Checksum Error 0 H k. 405 Full Checksum Offload Engine /8 I, N 1 F£ini

PSR/ IR

s

57 TCP/UDP/TCMP & iR . 1% AN 1 IS AT g
P 55T P R 1E R K AN AR o

7 AT WIS PR s2 K

7.4. ARDES

RDES1 it T #A FFFrig FI ) buffer K/, BLESEIRFT ML 23k O St RY)

RDES1

Disable Intr in

Completion

AL SRR R

31

2R 1R IAZIME I TE 5 s A2 BT STATUS 2747 2%
W ORI A (CSR5[6]), IX¥ 2145 A ICIZAG I 2112 Wy

Reserved

(3

30:26

RER: Receive End of

Ring

25

0 1 I RO IZAR T A R AT R N e — A, T
NIRRT R SRR R A S

RCH: Second Address

Chained

5 /N buffer Hubik3E A

24

ZALN 1 RN RR R R 58 A buf fer HubibFg 1 1f 2 R — N RlRFF
BoHhl, Dy 0 B RN Z AR A 55— buffer Hiki:
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TANEE IR %08 1 I, RDES1[21-11]fME ¥ 54 & X, RDES1[25]
[t RDES1[24] KA H @ e g (IRFH B M A 2 FERD)
Reserved
23:22
{R
RBS2: Receive Buffer ZIB R R B buffer2 BRI, RIBRGBLHTE 32/64/128,
Size 2 21:11 Buffer2 PIR/NNIZA 4/8/16 PIEEH LS. WEA
UK buffer2 KN W 2 SR IS5 R . ZIRTE RDEST[24] 4 0 A 2L
ZIR R R BE bufferl KRN, WRIERGELNTE 32/64/128,
RBS2: Receive Buffer
Bufferl HIR/NRZN 4/8/16 HIEEE % . WIRA
Size 1 10:0
AR & SECRAMSER . Z—EAR. WRZIEE RN 0, DVA N2
L bufferl K/h
H31iA) buffer2 53 T~ — MMEBHRIRRF
7. 4. 5RDES2

ek TR R bufferd (1.

RDES2

Bufferl Address

230K T BRI butferl ) 32 Atk . 2 EE AL A BOA

Pointer 31:0  [UXFFFESR. 24 GMAC DMA P EBSEEL T 2R %ds 32/64/128 fuxt5F, M
UK bufferl Huht 2 HE I 2/3/4 o £k 2%
7. 4. 6RDES3

AL TR buffer2 [ HbE .

RDES3

Buffer2 Address

Pointer

U buffer2 Hidlk

1230 % T PR B butfer2 19 32 (i EEHhIE . A ERHHES A BN
XS FF 2K . 24 GMAC DMA P EFSRIL T s 28 32/64/128 Arxs5, M
ZM BRI 2/3/4 Sr S ph 2. G R RR R R DLRE S, %Ik
SRR T — AR A5 e
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7. 4. TDMA & E IR T
RAIER IR 5 B R R (A% LA R o A 3R 75 10 M 1k 75 242 IR R 2 58 2
(32/64/126 1) %55
3
0
TDESD | W Status
N
Control Byte Count Byte Count
TDEST Bits Buffer 2 Buffer 1
TDES2 Buffer 1 Address
TDES3 Buffer 2 Address / Next Descriptor Address

B 4 DMA AIAFIATT AR A 2 O R 32 i 5 2k)

7. 4. 8TDESO
TDESO B 5 1 A IEMII PRSI RIE IR T BT B (S B .
TDESO fr
OWN " AN 1 B RRIR ST E T DMA 5k, 0 FoRJE T ENEE. 4
Bt DMA 5 52 j%— WAL S, 2 ZA 80 0
Reserved
30:18
{RH
TTSS: Tx Time Stamp
Stat 24 TEEE1588 ThfitJa N, %A 1 37 TDES2 1 TDES3 HRAE T %K
atus 17
B T A I (RIS E . 75 AL AR B
RIE I TR A
IHE: IP Header Error 17 1B RIS PR IR R BIZ A& MU TP Skidl, HH A
16
IP kA% 12 IR AT AT Z 24
TN 2B 75 Hi 4, HAE 9 TDES[1]. TDES[2]. TDES[8].
ES: Error Summary
15 TDES[9]. TDES[10]. TDES[11]. TDES[13]. TDES[14] & {EBLiZ & (OR)
RAREHR SR
F 45 3
JT: Jabber Timeout 14 12078 1 BFRIR GMAC REEHUE S| T Jabber T
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Jabber #Bf

FF: Frame Flushed

AN 1 KRR R T — AR #4520 DMA/MTL H5 P38 1 i

13
il 7 T
PCE: Payload Checksum
Error b 1A 1B 2RI PR S A AR . [ A 38 il 4 N ARE B A B LR A
0
MR IG G N, %A R
BB B R
LC: Loss of Carrier 12N 1 B RRTE R IZ Z ML AE P8 2R (gnii_crs 55 2N FAMR
11
B ELR )
NC: No Carrier
10 AN 1 B RRTEREIEFEH, PHY MEBES —BEARER
B TR
LC: Late Collision MZALN 1 EFRIRTEE W AT, Haii o kA 7
9
RN — A JEH R
EC: Excessive
Collison 8 MZALAN 1 B RIRTE RIE A RTMURTE R E S I T 16 ka5
LS RLIEN
VE: VLAN Frame
7 IZALN 1B 2R 21 R IR WU — > VLAN i
VLAN i
CC: Collsion Count
6:3  [ZIBERIR AHTWIE R K%k 2 1P B b SR U S
PRI
ED: Excessive
Deferral 2 1A 1 BRI R AL i 2 R
H4E Deferral
UF: Underflow Error 1A 1 BRI ST f e R A T AR, BDEE LS buffer 1T
1
i H B /NE AN AT
DB: Defered Bit
0 100N 1 BRI E R AEIR, R TE X T T AL
i)
7.4.9TDES1

TDES1 &% 1 buffer KN AR HAth — efs il 13 75 P4 R/ Y F2 AR 1 AR S A

(TDES1

IC: Interrption on

Complete

31

AN 1IN RIRZ MR R E SE A H 2 B STATUS 2747 4%

W TT fi7 (CSR5[0])
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2 J i

LS: Last Segment

AN 1 R IRZHT buffer A8 A2 — MUEERE 15 — B (an S i 4y

30
)5 B VEZNES)
FS: First Segment AN 1 B R IRZET buffer B8 M2 — MR 1958 — B (R mi s N
29
B 2B
12 3542 1] PR SR AR A 75 7 K32 Mot m 3 78 1 36 3
{H: 2° b00: AIHAKIKERE
CIC: Checksum
. 27 bO1: JHFE 1PV4 KIS ELHR
Insertion Control 28:27
, . s s ¥ _ F o Y ,
———— 2" bl0: 7&Kk ##E (pseudo-header) /7 7E B & L T 7t
TCP/UDP/ICMP 4= K3 5 $ e
27 bll: MJZEIEFE TCP/UDP/ICMP (4K ki
DC: Disable CRC
26 ZALN 1 GMAC RE (A TERRAN AL Wi 25 B i N CRC B3R 2504
2% 11 CRC K46
TER: Transmit End of ) o
0 ZALN 1 RN ERHIAR AR BRF RN RE—, T
1ng 25
" — /NIRRT R A R AR R BE R 2 bk
MIERIRFF 5 R
TCH: Second Address 1AL 1 B RN IR T R B S A buf fer HibibFa a1 A2 T — M EIR T
Chained Rk, A 0 B RN IZHBEESR R 25 AN buffer Mtk
24
55— A buffer Hhh-45 MiZAL N 1, TDES1[21-11] B & X, TDES1[25]
TAVEE R Lt TDES1[24] HA @ e g (IREA B MA 2 HE R
DP: Dissable Pading 127N 1 BRI GMAC A ST /AN T 64 35 AR A 3T S 503
23
LA 7S
TTSE: Transmit Time
AN 1 BRI R BT 5L TEEE1588 - [ &kt 5, 76
Stamp Enable 29
TDES1[29]14 1 B 2L
Ji F i i 1) R
TBS2: Transmit Buffer]
Size 2 21:11  [ZIREREURE buffer2 R/N. 24 TDES1[24]14 1 I, Z TR
Ki% buffer2 K/M
TBS1: Transmit Buffer]
Sise 1 1ZI R NEPE bufferl IR/, Z— BEA M. IR ZIEN 0, DMA
ize 10:0

Ki% bufferl K/h

U 2% H B i) buf fer2 B N —MEUCHHA R
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7.4.10TDES2

ZAgaC 3 T BE K% bufferd k.

TDES2 fr
Bufferl Address R0 T BRI bufferd 1 32 ArAERHAL. ZAE LA BRIA
Pointer 31:0  |HIXIFFER. 24 GMAC DMA P EESZEL T B2k $idE 32/64/128 {141 5%,
%1% bufferl Huhik )iz bk FRAR 2/3/4 5724 20
7.4. 11TDES3

ZABAC R T B K% buffer2 k.

TDES3 fr
(ZIA0 5 T BRIk buffer2 () 32 Ardp3 bl %P3 bk %A BRI
Buffer2 Address
Pointer BN ER . 24 GMAC DMA P 3#FSE2Bl T S 26503 32/64/128 A%} 5%,
I 31:0
iz bk (A 2/3/4 AL &4 Z20E . IR A R U E R, Wizl
23 buffer2 il
JUE pufter SRR N — AR R sk
19 EEsHEAERA
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7.5 B H4mIEM S (Software Programming Guide) :

DMA #1464k
1. #HAFEE (reset)GMAC
2. SHf7HE 5ER(AH DMA reg0[0])
3. X} DMA reg0 [ LA F Ik T dmfe
MIX-BURST Fi! AAL(DMA reg0[26]. [25])
Fixed-burst # undefined-burst(DMA reg0[16])
Burst-length 11 Burst-mode
Descriptor Length( A 4R A% A 20)
Tx F Rx a1 )
4. 5@ AXI Bus Mode Reg #4742
a. WIRERE T Fixed-burst, W7 ELEZ AT 745 N W E &K burst length
5. I ARIE. BERTTEE, BT LA ik BRI AR A B R AT R, I
PR R OWN 7% 1(DMA #i1F)
6. TEPAFIEH DMA #EIRTF 2 BT, DAZURAE 2 /D Rk W I R 8 A = MR 1F
7. CRRIE. AR EER 0 E k'S N\ DMAreg3. 4
8. X} DMA reg6(DMA mode operation)H ) LA T Az ik 47 Fic &
a. WK% Store and Forward
b. #/ &Ik B {E T (Threshold Control)
c
d

® a0 o

: F‘ Hii4z 1 (hardware flow control enable)
BRI R3] () IE A g 1 (forwarding enable)

OSF ##

9. [1] DMA reg6(Status reg)’5 1.3 FTA HiE R

10. ] DMA reg7(interrupt enable reg)’5 1, & FH A ik

11. 1 DMAreg6[1]. [13]%5 1, Ja HkiEFM#EZIL DMA

L

MAC #I%E4k:
1. IEMBECERE PHY O
2. % GMAC reg4(GMIl Address Register) 347 IERIFCE, (FHAEHS IEH Uin) PHY AH2G
TAF A
3. HL GMAC reg5(GMII Data Register)3RHC ST PHY fJ8EHEZ(link) # % (speed). 1%
KW L)HEEE
4. FicE MAC Hutik
5. WIREM T hash filtering, 72 %t hash filtering 347t &
6. X GMAC regl(Mac Frame filter) LA FIsHEATECE, SKikArmiid ug
a. WA
b. RZ%#={(promiscuous mode)
c. M EseEsEidE(hash or perfect filter)
d. . ZHLIERES
7. %t GMAC reg6(Flow control reglster)u—Fﬁilﬁﬁ@EE
a. BTN AR H A BT 4 A i
b. ORI A& AL
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c. WmEEHITEEI1EH
8. XL 7 4% (Mac regl5) it AT AL E
9. T AIE RIS B (link,speed,mode) X} GMAC reg0 #E4T IE#fi I FC &
10. X B GMAC reg0[2]. [3]K/EH GMAC HRIK ., HTsih

RIZFERW ) — RS E:

1. KB AR WS, B AN A TR W R R R T AL, FRE U A
(4

2. SRR R EAR RIS, IR & ANE 0 FEIE I OWN £, ffH4kskkix/
AN E T

3. ISR R IR TR B T DMA(OWN=0), Il DMA #ib &t AR 24
B BUE T B R s, 17 DMA TX/Rx POLL 277485 1 B {HHE DMA Fith,
T B R A SRR ¥ 7 2 PR N B 1% 5 2 B T DMA(OWN=1)

A X FFEBHEIRTF R XK buffer #3E Y SCRHE R AT LUBIE E T DMAregl8. 19, 20, 21

FargA=]

RITF

e EEFHERERL S
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8

GMAC1

8.1 BLER MAC ROEEMERAR

GMACL # il %5 v] LU R e B ak E KA A (MIN BT IR (RGMIY o 40 S AR 1 R
PHY, FEHH PWM2, PWM3 fl GMAC1_TX_CLK_O =4 PAD, BT %:

PAD MAC 55 [ KDA

PWM2 MAC_1 COL GMA1_USE_PWM23
PWM3 MAC_1_CRS GMA1_USE_PWM23
GMAC1_TX_CLK O MAC_1_RX_ERR GMA1_USE_TX_CLK

GPIO_MUX ﬁf@,ﬁt. 0XBFDO0O_0424

GMA1_USE_PWM23

0: T

1: HIJEHEX MAC_COL/MAC_CRS 4558 FH PWM2/3PAD,

GMA1_USE_TX_CLK|

0: TIEMLK

1: Mii_1_RX_ERR % il GMAC1_TX_CLK_O

8.2 GMACT1 SMERIE S ERAELE

122

7E 1B S B, GMACL (R 2 #5555 SR SE I A 138 FR) e
PAD Jim | R gH
GMAC1_MDCK 0 GMAC1 5 PHY KR £{Z% | UARTO_DCD
GMAC1_MDIO I/0 | GMAC1 5 PHY H##E{55 | UARTO_RI
GMAC1_RX_CTL I GMAC1 HW = HE 5 UARTO_RX
GMAC1_RXO0 I GMAC1 A 0 UARTO_TX
GMAC1_RX1 I GMAC1 # i dE A 1 UARTO_RTS
GMAC1_RX2 I GMACL Bt 2 UARTO_CTS
GMAC1_RX3 I GMACL BN 3 UARTO_DSR
GMAC1_TX0 0 GMAC1 5%t 0 UART1_RX
GMAC1_TX1 0 GMAC1 ¥t 1 UART1_TX
GMAC1_TX2 0 GMAC1 f&Ha%diasa it 2 UART1_RTS
GMAC1_TX3 0 GMAC1 f&Haddinsamt 3 UART1_CTS
GMAC1 _TX CLK I | I GMACL1 fE5imT B
GMAC1_TX_CLK O | 0 GMAC1 fE 4 i EEH
GMAC1_RX_CLK_ | |1 GMACL #Uit i B
GMAC1_TX_CTL O | 0 GMAC1 ffir i Bl 4% il (S 5

M EFRATLLEH, GMACL %% PAD iE

XL A E T

44 UARTO #il UART1 (5 5

y_ll_‘o

GMAC1 & H UARTO # /- ##{55: GMAC1 _USE_UARTO;
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GMAC1 EH UARTL #73#%H{55: GMAC1_USE_UART],;

SR BIT iz #E{E

GPIO_MUX #:Hihit: OXBFDO_0420

[P

GMAC1_USE_UARTO

3

UARTO {55 Fk & % GMACL

GMAC1_USE_UART1

4

UART1 {55 FkE % GMACL

8.3 FiFsstmik

GMAC F17E21055 GMAC 17288570 Fl DMA Z/Z88#4> . GMACL1 ] GMAC %47
MIELip il & OXBFE2_0000; GMACLI ) DMA 7 /7 #s it afh itk & OXBFE2_1000.
DMA Zif7#5f1 GMAC 17 as M BAAE OGS IEE 7 =,
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9 USB HOST

9.1  RRHEEAR

1B () USB Lo HRHELN T
—#%¥ USB Rev 1.1 . USB Rev 2.0 Hrl
—3#ft%¥ OHCIRev 1.0 . EHCI Rev 1.0 #ri{
—#F LS (Low Speed) . FS (Full Speed) H1HS (High Speed) ] USB %%

USB LI HI 2 B e 9-1. | 9-2 FTR:

USB 2.0 EHCI Host Controller

EHCI
5 SOF Operation [€—
eneration Registers

¥ ¥
EHCI USB

T Interface ™ List Processor Hoot Hub

:

Packet Buffar
16/32/64/128/256 % 32 |d—p
(CONFIG1 only)

=] AHB Y Y

AHB A'BjU

OHCI USB 1.1 QHCI
" Interface © Host Controller

QHCI USB 1.1 OHCI |,
“Interface™| Host Controller |~

9-1 USB FHLiTHIzE R
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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 |
List Processor
Data ; RTR
_ l—b Structure ITD
m Cache
T ; SITD A n B "3
= | s P utMI Py C &
3 db & % | (30/60 MHz) L]
= “T s o N Eles
pel
@ AHB System 3 c .
2 4» Master Memo ! MU%I .
o BIU Control PRT
=) < » SM
T * Ly i r
P Waster st X
@ Control Siv e v USB
] Unit MUX SM UTMI Phy Cl{ g
'y (30/80 MHZ)
ry
PRT
v - SM
| Packet Buffer FIFO -
Tl 1eazedizeeeex 22 | =
F
UTMI
PHY CLK
4 30/60 MHz
PHY CLK
30/60 MHz
3
USB. 1 OHCI Host Cortraller

9-2 USB FHITHIZSHATIRRE (F EHCI ITHIZF4HTI)

9.2

USB EHITHIZEF 725

9.2. 1EHC| tHX & 1788

EHCT HJAH R % A7 # £04 Capability Z7f7#%. Operational Z¥f7asl, EHCI SEIAHR
PFAF A% . 1B [ USB EMLIZ | #3328 EHCI Rev 1. 0 B8, Capability 2977 #%41 Operational
TR IVEYH{E B 28 Enhanced Host Controller Interface Rev 1.0 Specification.

9.2.2Capabil ity ZH7Fs5

ey Huht o JE ila) it
HCCAPBASE 0xbfe00000 32 RO BRINE v 32°h01000010
HCSPARAMS 0xbfe00004 32 RO BRIAMA Y 32°h00001116
HCCPARAMS 0xbfe00008 32 RO BRINE A 32°h0000A010

(JE: USBBase BN EHCI slave F#aiiHEH: 0xbfe00000)
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9.2.3 Operational H1Fss
FR Hudik i Vil i
RIW .
USBCMD 0xbfe00010 32 RO USB FHLI= M5 1 & 557 2%
RIW . | USB = HL¥% il 8% H MR 25 25 47
USBSTS 0xbfe00014 32
RO o
USB =142 il 2% 1) 7 W v B
USBINTR 0xbfe00018 32 RIW
728
USB £ M9 il 28 A Mii 22 5] &
FRINDEX 0xbfe0001c 32 RIW
728
AT EHCI $5 650 5 1
CTRLDSSEGMENT | 0xbfe00020 32 RIW "
PERIODICLISTBASE | 0xbfe00024 32 R/W A7 1B B HE i 3R A 4 Mk
TR — AN B PAT B 725 A
ASYNCLISTADDR 0xbfe00028 32 RIW
Bl it ik
CONFIGFLAG 0xbfe00050 32 RIW fic B A 0 A 2
RIW .
PORTSC 1 0xbfe00054 32 . i 1 RS RN 25 A7 2%
RIW . )
PORTSC 2 0xbfe00058 32 RO S 1 2 IRAS AN ] 25 17 2%

(FE: USBOPBase [l 584 EHCI slave [ igHhE+ "h10)

9.2. 4EHC| SCINMEEZH7FEE
EHCI SEILAH S B A7 I E AR W R &

SR Hiudk | Vil it B
I3

INSNREGOO | 0xbfe00090 32 | RIW o ) B T B AT A
INSNREGO1 | 0xbfe00094 32 | RIW R X OUT/IN 14 25 173
INSNREGO2 | 0xbfe00098 32 | RO AL 28 PP B A A7 A%
INSNREGO3 | 0xbfe0009c 32 | RO RW | AU
INSNREGO04 | 0xbfe000a0 32 | RIW Fi-F Debug

UTMI BCE CBRIABCED , APk
INSNREGO5 | Oxbfe000a4 32 | RO, R/W -
INSNREGO06 | 0xbfe000a8 32 |RO AHB IR FF 748
INSNREGO7 | Oxbfe000ac 32 | RO AHB Master £ ik 75 /7 %%
INSNREGO8 | 0xbfe000b0 32 | RO HSIC 1 g 75 77 %
126 ERREEATRLA

Loongson Technology Corporation Limited




Feimiil

LOONGSON TECHNOLOGY ﬁﬂk_'; lB &biﬁ %% FH F %5 ﬂﬂ‘

9.2.4.1 INSNREGOO Zifi#s (disable)

9.2.4.2 INSNREGO1 %17 7%

{57 35k i ] SAiE A

31:16 RIW 16°’h0020 | OUT [BMH (¥fiifE 4 bytes), — B M RS NAEH B I BUE
wIAF) OUT HME, HiFFis USB 144, H /A 16bytes

15:0 R/W 16°h0020 | IN [B{E CF#f7/2 4 bytes) , — H. Packet Buffer B[ %5 &
IBE]IN B, sUHF@EmNAELS, /A 16bytes

9.2.4.3 INSNREGO2 %17 7%

o7 35k i ] EAE AL

31:12 Reserved | 20°h0 155

11:0 RO 12°’h0020 | HAE LM IREE (HALZ 4 bytes)

9.2.4.4 INSNREGO3 % 17-7%

73, | BhfY A

31:13 Reserved | 19°h0 3]

12:10 RO 3°h0 XA FE R E phy_clks FIBAMZERS, XA ZERF BRI E] “ Tx-Tx
turnaround Delay” 1.

9 RO 1°h0 B L OR300 3 MU ) B — i A — Tt b SR AR i
B 0: TP HIERAE — Wi R 0 3R EUE H B iR

8:1 RIW 8’h0 i [A) AT 25 2R AL, XA T B RIS WA 7 28 20 mT B A 1) o ZE B )
FHH VR D CUS B e i, P R R B
BHEXAN T B,

0 RO 1°h0 Break Memory Transaction 5%
B 1 Rk Ihge
H0: i

9.2.45 INSNREO4 Zifrat (WA T WM, AL ESU TR

fr I, i i Hhf P

316 Reserved | 26°h0 ]

5 RIW 1’h0 B 1: Z51F automatic THAE, BIM4HER: Run/Stop Ails, USB FE#L
g0 4E (Suspend) (13 1 e g
& 0: J3H automatic THAE, 24 reset Run/Stop i, Suspend 54 &
M1

4 RIW 1’h0 # 1. 2k NAK reload &5
B 0: JAM NAK reload &5

3 Reserved | 1°hO R

7 EEFHERERL S
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2 R/W 1°’h0 B 1. 455 u OMzE (enumeration) BFJE] (f5 )
1 R/W 1°h0 & 1: HCCPARAMS #7485 17, 15:4. 2:0 (75
0 RIW 1°’h0 B 1: HCSPARAMS ZHfigsn] s
9.2.4.6 INSNREO5 Zifiae
(RZ Vil =X DAL i
31:18 Reserved 14°h0 8=
17 RO 1°’h0 B 1. RORXIANFEEMT T —AEEME, B EERIT
B 0: Rtk eaPar el
16:13 RIW 5°h0 i 5
12 R/W 4’h1 VControlLoadM
H 1: NOP
H 0: Load
11:8 R/W 4’h0 VControl
7:0 RO 4’h0 VStatus
9.2.4.7 INSNREGO6 & 7Fss
iz 5% Vil SAifE i B
31 RIW 1°ho —H AHB RPN E 1, 5 0GRz TE
30:12 Reserved | 19°h0 1R
11:9 RO 3°h0 AHB H 8 I $5  Bf HBURST fI{E
8:4 RO 5°h0 AHB H 451 burst [T 5L
3.0 RO 4°ho0 TE450 burst T, AHB SRl 58 BT H %
9.2.4.8 INSNREGO7 & 7=
fris, | Py SifE i B
31:0 RO 32°h0 AHB H 85 A 4 1) B 1) i i
9.2.4.9 INSNREGO8 &H 15z
A7 35k Vil =EA(ER i
31:0 RO HSIC f#ifE
128 EEFHERERL S
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9.3 OHC| ¥HXZF 5

OHCI [1J4H 55 %5 4745 ELFE Operational 274725 f1 OHCI LA /7 4% . 1B 1) USB &
HLA%H] 4% 325 OHCI Rev 1.0 #3i8, Operational 75 77-%% 11 E 4115 8.2 & Open Host Controller
Interface Rev 1.0 Specification.

9.3.10perational Z7Fss

B Hibil: S il Wi
HcRevision 0xbfe08000 32 - FERIALIRES
HcControl 0xbfe08004 32 -

HcCommonStatus 0xbfe08008 32 -
HclnterruptStatus 0xbfe0800C 32 -
HclnterruptEnable 0xbfe08010 32 -
HclnterruptDisable 0xbfe08014 32 --
HcHCCA 0xbfe08018 32 - WAFFEET
HcPeriodCuttentED 0xbfe0801C 32 -
HcControlHeadED 0xbfe08020 32 -
HcControlCurrentED 0xbfe08024 32 -
HcBulkHeadED 0xbfe08028 32 -
HcBulkCurrentED 0xbfe0802C 32 -
HcDoneHead 0xbfe08030 32 -
HcRminterval 0xbfe08034 32 - it ds
HcFmRemaining 0xbfe08038 32 -
HcFmNumber 0xbfe0803C 32 -
HcPeriodicStart 0xbfe08040 32 -
HcLSThreshold 0xbfe08044 32 -
HcRhDescriptorA 0xbfe08048 32 - FREELE AR
HcRhDescriptorB 0xbfe0804C 32 -
HcRhStatus 0xbfe08050 32 -
HcRhPortStatus1 0xbfe08054 32 -
HcRhPortStatus2 0xbfe08058 32 -

9.3.20HC| SEIMFEXZFFSE
B T ARHER) OHCI BR1EZF 788, IESLBL T W /NS a7 17 2% (A7 4% A% 0x98 Al 0x9C)
FHRAR S AHB B 5R A
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SR Hi ik i il i B
INSNREGO06 0xbfe08098 32 RO AHB # R IRE F A4
INSNREGO7 0xbfe0809c 32 RO AHB Master 48 iR bt 27 77 5%

9.3.2.1 INSNREGO06 Zf 754

3 P Ia) HAE i

31 RIW 1’h0 —H AHB I RIBHHPOIFE 1, 5 0 i8Rz 7B
30:12 RO 19°h0 (73]

11:9 RO 3°h0 AHB i £t 21 Bt HBURST HI{E

8:4 RO 5°h0 AHB L5 burst B TRHT 3%,

3:0 RO 4°h0 7E2450 burst ', AHB HVHS I 58 B 5 414K

9.3.2.2 INSNREGO7 71738

(hACT Vil EEDA N BEH

310 RO 32°h0 AHB H £ i 2 1] Bt 1 bk

9.4  USB FHITHIZEHTF
ATAE USB 2.0 #H)2% 3@it UTMI A& sl USB Z 402 ST .
9. 4.1 BHEIRUNAT -

WK 9-3. K 9-4 fiion, BEE 1 SYNC [FFIZI5K, rx_active B 1 b &5 HdEEI M)
FFaf o rx_valid A1 rx_validh & 1 br &5 BT UTMI 47420500 T 16 bit 28 &2k &4,
A e g — M )G, rx_valid 1 rx_validh & 0.
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] } [} I | | | | | 1 | | | | | 1
phy_clockl |
| I
W R R NV S I R
] ] [} | | ] T I I T T I ] 1 |
re_validh ! ! | I l/l 1 | | 1 1 | | | | |
- I I I I I ] ] | | ] ] | I

data_out[7:0] X Data(1} X Data[3) XCRC ngh}

I T T
,’ | ] T

rx_active | | |
cpldm @ME@M@W@MM@@NE@D
1 2 3 High  Low

& 9-3 HUWETFE (16 bit UTMI 0, 1BENEHE)

I I | [ I I | | I | 1 [ I | | |
phy_clock |
| |
' I 1 1 I / I : I ] : : I : : :

| | I | | | 1 | | 1
rx_vald | [ 1 T I I 1o | ] | | [ S —
| | I | | | I I I I I | I I | |
rx validh ! | [} I | / | ] ] | | |\ | 1 ] | |
- I ] i I ] I ] [ I ] | I I 1 1 1
data_out[70) X Data(1) X Data{3) XCRC(Low)_

T T

1 | I 1
| | I I I | T | I I T | I I | |
n_active | ! 1 | | ' | | : l I 1 | |
dplm @N@@@@Nﬁ@@@ﬂﬁ@ﬁ
1 2 3 High Low

B 9-4 HUIETFE (16 bit UTMI 0O, FHFHEANEE)

9. 4. 2BIEIE BT

WK 12-5. & 9-6 iz, tx_valid Al tx_validh 7£ SYNC FAIJTA 2 i & 1, tx_ready
B 1 FREEEIE T IR E UTMI 47 Rk 1, fEfEf e s — M5, tx_valid Al
tx_validh & 0.
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phy_clock

tx_valid

\
\

tx_validh

————— ]
- —— ——
- ——

X Data (1) X Data (3) XCRC(High)_
| I | I I T I
| I m— T  —

I 1 3 I I | I
tx_ready : ! :

1/ I | | |
| | |
ol el
0 1 2 3 4 High Low

data_in[7:0]

data_inh{7:0]

B st I

9-5 fRiGETFE (16 bit UTMI 320, BH )

phy_clock

tx_valid

\

—— ————
——— ——
- ———
- ——
- - - — ——

tx_validh

r
-
X Data (1) X Data (3) XCRC(Low)_
/s S nen S A S
Data (0) X Data (2) Xcmmgm)_
T ——F T3
1 I 1 |l 1 I ] I | |
EEEIEREREREEN"—=
 PID X Data } Data } Data } Data | CROK CRCY 0P
0 1 2 3 Hi

High Low

——————
—— v ——
- o ——
——————
—— ] ——
———— ——

data_in[7:0]

data_inh{7:0]

B e

tx_ready

»
=<
2
o

dp/dm

9-6 fRIGATFE (16bit UTMI 30O, FEANEIE
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10 SP10

HRAT AR % H2 1 SPILE R B /2 Motorola 24 F]HE H I 2 PR B 2% . ezl 2% DA K
HNEIBEE Z B ) —Fp XU [RE . AT Hd B L bRt

10.1 SPI $ZTHI85 2544

1B L) SPI 2 A TV Ny 45, BT @ i & . Hasiun N E AR,
FH—A4> SPI 4|43 F1 SPI Flash 251 4 . St F#Fim =, SPI#=Hl#kE T H T 10
AT LR HNEA — B 53 SPI Flash Y R 152 memory %5 1H] . i 5K ix Be memory 2% 7] 73 Bt £E
0xbfc00000, & A7 J& AN 75 B E T Tt il LAE V5 i), AT SZ FRALER S M SPI Flash J& 3
SPIO (1) 10 ZFf7#% BBk 0xbfe80000, #MHAF M i dE 7= A2 0xbf00, 0000 - 0xbf7f, FIff
It 8MB.
ARG N E TR, B AXIEEL, f& B SPI =456 3% SPI Flash i525] S8R 28
TR RS . ARV A A EE AR, AXI BEEIE SRS R B SPI s s ai % SPI
Flash 32 5] 4 (R0 R B £ 55) -

A
A

SPIE =l 2%
SPI

I B

S

«—— AXIE

A
A

SPI Flashi 5] %

T SPI = HI LM, RATHASEIEIEHIFTARE, IRETHABRMINB TR,
A LR SPI SR TAEMIR BIE =, THdR . 59eha8 (FIFO) fuir SPI [FIRY 2 4T &
1T RIEA BN -
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> AR "
]T Sck o
’ | gt
Y
§o8s 2 48|
B —_— EFIFO + = .
. Miso
» TREG
Y
——————  HFIFO V) 2
Mosi

10-1 SPI FiEHIgE4EH

10.2 SPI ITHIZESH1F=S

10.2.1 iTHIEFESE (SPCR)

4 0| B A7 A

ALY [7: 0]

F% & 0x00

EALH: 0x10

(RZ LR AR %% il ik

7 Spie 1 RW i RS S mA

6 spe 1 RW ARG TR E 5 mA

5 Reserved 1 RW 1588

4 mstr 1 RW master BFUEREAL, A — B R 1

3 cpol 1 RW AR o

2 cpha 1 RW PR ALAL 1 MIARALAR R, D 0 TIARTA

1:0 spr 2 RW sclk_o /e, 5 sper [ spre —i#gfliH

10.2.2 WKESEHFESF (SPSR)

44 REFHAER

L% [7: 0]

TFe & 0x01

EALH 0x05

IRZ [VRZ B 1% il Hiik

7 spif 1 RW kRGO 1 RoR B WG, 51 0EE

6 weol 1 RW G Aasm e EN N1 R rEEEE,S 10
EE

5:4 Reserved 2 RW s
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3 wifull 1 RW S A 1 e L2
2 wfempty 1 RW SRR 1 R
1 rffull 1 RW R Riibr 1 TR B4
0 rfempty 1 RW ARG 1 BRa
10.2.3 #HIEZHFEE (TxFIFO/RxFIFO0)

CE BAaAL 27 A7 45
T [7: 0]

W% & 0x02
=RDRIE 0x00
P e eA S R L ik
7:0 TX FIFO 8 W WO Lo 25
10.2.4 4MERETFEES (SPER)

L& AN 2 A7
FAEBALTE:  [7: 0]

TFe & 0x03

HEAIE: 0x00
P e eA s RrgE L ik
76 icnt 2 RW TEFER 52 2 A4 i 1 T i S

00 -1 =7y 01-2 %7

10- 35 11 - 3 5%
5:3 Reserved 3 RW e
2 mode 1 RW spi 22 A %

0: THE S &EIHLE N

1 STRE 5 R LS T2 5 1
1:0 spre 2 RW 5 Spr — R E 7 AR EE

IIREE (SRR 2% & DDR_CLK fl)—2¥, S8 22 &) .

spre 00 | 00O |00 | OO | 01|01 01 01 10 10 10 10
spr 00 (01|10 | 11 |00 |01 | 10 11 00 01 10 11
IIRERE 2 4 116 |32 | 8 | 64| 128 | 256 | 512 | 1024 | 2048 | 4096

10.2.5 BHITHIFFH

(SFC_PARAM)

H 4 SPI Flash ¥4z a7 47 4%

Y e VAR [7: Q]

s = 0x04

HALH: 0x21

{735k IR ER N (A i iR

7:4 clk_div 4 RW P o BUE R (o 0 R 5 {spre,sprydi & AH
&)

3 dual_io 1 RW A 1O 15, Ao g T PRdt s i =

2 fast_read 1 RW A P R A =

1 burst_en 1 RW spi flash >z FpifE Szt ik iS4 20
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‘o

‘ memory_en

“

‘RW

‘ spi flash 481 6E, TERN csn[O] AT H 42 1. ‘

10.2.6 FHIi&IEHIZSFEE (SFC_SOFTCS)

4 SPI Flash J i 5l 27 47 4%

wAFAROLTE:  [7: 0]

it & 0x05

HALH: 0x00

sk R 2 7R BL3E Vil ik

74 csn 4 RW csn 5| s HHE

30 csen 4 RW g 1 XL cs Zii 7:4 frf ]

10.2.7 BIF1EHIZF 785 (SFC_TIMING)

A& SPI Flash s 745l 27 47 #%

AAERAL Y [7: 0]

% & 0x06

SAE: 0x03

735k (R B A T 17 i

7:2 Reserved 6 RW RE

1:0 tCSH 2 RW SPI Flash W& S &I E, LAads

Ak R A T 5
00: 1T
01: 2T
10: 4T
11: 8T

10.3 #EOBTF

SPI £ HIESINERIEOR FE

W 10-2 Fras, SPI L4l #s Ak Edm s, BdadearB4nidE MOSI 514k b, H2E M
Ve i P IS e VR B S . ARYE ISR e (CPOL) M4t AEA: (CPHA) ¥ E, A 4
FHAT BRI 95 £ o

136

EEPHEAERAA

Loongson Technology Corporation Limited



Feimiil

LOONGSON TECHNOLOGY ﬁ;lk_'; 1B &t@%&ﬁﬁ Ft %ﬂﬂ

SCLK (CPOL= 0)

SCLK (CPOL = 1)

i

MOSI| (CPHA = 0) MSB

1
.
MOSI (CPHA = 1) _X M

X x X LSB X:
B X X X x X XLSB

& 10-2 SPI EiTHIsE AT FE

.-~ T
S<
<
<

-5 1

SPI Flash if|o]BtFE]

o iniEEERE

cs# _\
j«—— command —+—24-Bi-t-.i\ddress—ﬁ|
sl , o " XX OO T ..
. 120/0/0.0,0.0,0.um——
® PUHLE
7 EEFHERERL S
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CS# \

01 2 3 45 6 7 8 910 28 29 30 31

. % aaoa -

50 High-Z

CS# .an

32 33 34 35 36 37 38 39 40 41 42 43 44 45 48 47
SCLK

S 0.0.00.00.00 (IIHINIETHIIIHTIIN

DATA QUT 1 DATAQUT 2
50 -- Y6 YsXaYaY oY1 Yo¥X7 Yo sYaYsY2Y1YoYX7
MSB MSE MSB

® X I/O

Cs# \ /
012 3 45 6 7 8 910 M1 18 19 20 21 22 23 24 25 26 27

address data

S1/5100 X BB(hex) bit22, bit20, bit1g...bito A SUMMY it6, bit4, bit2...bitd, hits, bit4....>_
High Impedance a0aress data

S0/8101 |\bit23, bit21, bit19...bitt A UMMy bit7, bit5, bit3...bit1, bit?, bit5....)_

ERTABGUR, A MEREES ML, W CS RrEedise — A His Je i s«

10.4 SPI Flash {£#lzS{FHiER
SPI ETHIZZMIESRE

BIRAYIIBAL

{511 SPY 5l 4 LA, X420 % 4748 sper (1) spe 25 0

i E IR A A7 AT spsr, WA f£4%5 5 A 8'b1100_0000

BB SN 1758 sper, ALIEPIT I & 0F sper[7:61RI AL sper[1:0], FUAZ

e o6 o
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2 Z A7 Ul B
® [il® SPINF, fldE sper [ cpol. cpha # sper [f) mode 1i7. mode Ay 1 I & #x

e 6 ™ o o

w

#E SPISEHL, 4 0 I kA,

Ko & R W iR, sper (1) spie 17

JA 7l SPI ¥zl 8%, X 27 748 sper [ spe fi5 1

FEHR) RIS ME TR AE

(ERAC T Iy e e PN €

Pt 56 BT MBI A5 25 A7 B i U . i T RO AR RI 0E 4T, BIE SPI AL
WA IR R M AT 5 R

T AL 2

PSR W H i

BRAS T A72 spsr WME, A7 spsr[2] 1 MR R B K IL 5e 8, 45 spsr[0]1A 1 &
N AR

TS B A 4 AT A7 A

HARZS a7 4745 spsr (1 spif AL5 1, TERRE HI 48 1 7 H i

fE14 SPI Flashis

1.

2.

W
® }§ SFC_PARAM ff] memory _enf7'5 1. 24 SPI#3% J )5 s s & i e B 467 N
1.

o WEILSHITE . ES b, PUEE. X /O, tCSH 4§). XS
BAMES AT .

EXESH

WP ) SPI Flash SCHRF S & AR B SR L s Th e, MBS R 2 Hn] LA

KRR Flash (U5 18] 8 2 . ZEE LA 75 2256 1 SPI Flash 3245 g (memory_en). H.
S ARV

SE4i50) SPI Flash 0 SPI Fi54128

139

1.

Xt SPI Flash #E47 152 PAAMI T H)
# SPI Flash B2 GES< MG, bl vl B2 csn[0], FF@id SPI 45 281 17]

SPI sl 2k . X RE R T ILEERS, ASBEM SPI Flash HHUS .

B 7 1BAAR, SPI Flash I&52H 7R Z a4 (W#EFR . S AN), BARZILAHIE Flash

(UpE =P
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11 SP11

HRAT AR % H2 1 SPILE R B /2 Motorola 24 F]HE H I 2 PR B 2% . ezl 2% DA K
HNEIBEE Z B ) — R XU [R2D . AT Hd B bR

11.1 SPI ETHIZELEH

SPIL A1 SPI0 HISEEL—FE, HRGUAIMIEALW B SPIL #2445, BTl SPIL AR R4t
A5 SPI1 [IAMERAE ik 25 6] /2 0xbf80, 0000 - Oxbfbf, FFEf 3k AMB. Ay 45 #4 AIC B AR
KIFSHEH 10 #E L.
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12 Conf and Interrupt

12.1 B BB 28 M ik

1B A A E IR, RIEH PR H 2. 1B A IR R AR T B GPIO NI
HTAE 54k, r A ] 9850 AL B P S A SRS I TR BT o T 1 v T A A 2 HE A
[, — A s R — ., s R 2L DA e g CPU R, 43 IR
INTO, INT1, INT2, INT3. &7 5CH7 64 A FE P BT AT 64 4> GPIO [ ik FoAt INTO AT INTL
I3 XS BT 64 AN ES BT ET S 32 47, INT2 A1 INT3 Xf BT 62 MM GPIO Hribr . Bk
T RTR:

INTO INT1 INT2 INT3
31 T TR e TREd TREd
30 UARTS TR GPIO30 TR
29 UART4 fRE GPIO29 GPI061
28 TOY_TICK fRE GPI028 GPI060
27 RTC_TICK TR GPI1027 GPIO59
26 TOY_INT2 fRE GP1026 GPIO58
25 TOY_INT1 PN GPIO25 GPIO57
24 TOY_INTO PN GPIO24 GPIO56
23 RTC_INT2 TREd GPI1023 GPIO55
22 RTC_INT1 TREd GPI1022 GPIO54
21 RTC_INTO TREd GPI1021 GPIO53
20 PWM3 TREd GP1020 GPIO52
19 PWM2 TREd GPIO19 GPIO51
18 PWM1 TREd GPIO18 GPIO50
17 PWMO {rE GPIO17 GPl1049
16 TRE PRE GPIO16 GP1048
15 DMA2 4 GPIO15 GPl047
14 DMA1 4 GPI0O14 GPl046
13 DMAO 4 GPIO13 GPl045
12 TR TRER GPIO12 GP1044
11 TR N GPIO11 GPI043
10 AC97 TREd GPIO10 GPl1042
9 SPI1 TREd GPI0O09 GPl041
8 SPIO TREd GPIO08 GPI040
7 CAN1 TREd GPI0O07 GPIO39
6 CANO TREd GPIO06 GPIO38
5 UART3 TR GPIO05 GPIO37
4 UART2 TR GPIO04 GPIO36
3 UART1 Gmacl GPIO03 GPIO35
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2 URATO Gmac0 GPI1002 GPI1034
1 R Ohci GPIO01 GPIO33
0 fRE Ehci GPIO00 GPIO32

1B HIFEET XBAR, XBAR X & FR&ME HHATIE, HMERKICE 8 F&HH,
R O F2 03 BASE, MASK, MMAP k.
12. 2 FHTHIR T FHEEE

HH T AR A P 1 S B B T e A A A AR L AR AR e 1z T, R G AT BRI
AAEGET W AR5 1B PR il R SR A A A% s v WA 2 ) 2 17 2 A0 o D o 4 o) B A
AR JEME . BeJa R A I, 3@ i IR S B A7 2% 2 HE S Hh TR

SRl Y s e S i Y-S pra Ry 1Y Y e S 1Y apa vk e e Tt LI E A
TFAE AN AT, LT b O A SR o 8 5 RS R 7 T RN N T A b s T DA Bt
CPU MR . i, AT 1] CPU A H R T, W2 SRB b B rhiib s, R
TERR _EAT I AR o a7 A7 2 P i WRIRES, 3inT LIS BR CPU W48 il 28 1) Btk
A, MATEIEE X R INT_CLR X CPU HHATIE Wi (HR7Eiifil kit =, ik
PRS2 AP ARSI, SR AR AL B T, FR L S xR INT_CLR, 5k CPU
T T 12 Y L R IR AS . S Ah, TRl E O, R R BUEE S
INT_SET o7 5 B o Birdzs i) 4 o0t B2 b Wtk s

TR sk i AT ik B
0xbfd01040 32 INTISRO rh W RS w7 AR O RO

0xbfd01044 32 INTIENO T RE BT A7 A O R/W
0xbfd01048 32 INTSETO L NER AL =) R/W
0xbfd0104c 32 INTCLRO HR T A A AT AR O R/W
0xb£d01050 32 INTPOLO 1o FELSP Al ok T S R 2R A7 4% O R/W
0xbfd01054 32 INTEDGEO TR A B RE A5 O R/W
0xbfd01058 32 INTISR1 rh T RS A AT AR 1 RO

0xbfd0105¢ 32 INTIENT Hp T I e B A7 1 R/W
0xbfd01060 32 INTSET1 FP T A AT A 1 R/W
0xbfd01064 32 INTCLR1 R T A A AT AR 1 R/W
0xbfd01068 32 INTPOL1 e RSP fd R R T i 2 A7 A 1 R/W
0xbfd0106¢ 32 INTEDGE1 TR A e e A A8 1 R/W
0xb£d01070 32 INTISR2 HR T RS T AR A 2 RO

0xbfd01074 32 INTIEN2 Hp T4 A BB A AT A 2 R/W
0xbfd01078 32 INTSET2 rp T A PR AT 2 R/W
0xb£d0107¢ 32 INTCLR2 HR T S A A A 2 R/W
0xb£d01080 32 INTPOL2 o P AU R A B 2T A7 2 2 R/W
0xbfd01084 32 INTEDGE2 IR A R AR A B 2 A7 B 2 R/W
0xbfd01088 32 INTISR3 HR T RS T A7 A 3 RO

0xbfd0108¢ 32 INTIEN3 o T I RE AT A7 A 3 R/W
0xbfd01090 32 INTSET3 rp T LA AR AR 3 R/W
0xbfd01094 32 INTCLR3 Hp T o A AT AR 3 R/W
0xbfd01098 32 INTPOL3 o P AU R A BB 2T A7 2R 3 R/W
0xbfd0109c¢ 32 INTEDGE3 T fl R A BT e ZF A7 A 3 R/W
0xbfd010c0 32 GPIOCFGO GPT0 e & 77 {7 4% 0 R/W
0xbfd010c4 32 GPIOCFG1 GPTO it B & 17 4s 1 R/W
0xb£d010d0 32 GPIOOEO GPIO fit & 77 47 s i AMHRE O R/W
0xbfd010d4 32 GPIOOE1 GPIO fic B # A7 S AN AE 1 R/W
0xbfd010e0 32 GPIOINO GPT0 it & 7 A7 28 N 274775 0 R/W
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0xbfd010e4 32 GPIOIN1 GPIO fit B 77 f7 S N 27 478 1 R/W
0xbfd010£0 32 GPIOOUTO GPTO FiC B T a8 27 4745 0 R/W
0xbfd010£4 32 GPIOOUT1 GPIO fiC & 2 /7 s fi 2 A7 88 1 R/W
0xbfd01160 32 ORDER REG ADDR DMA AR i) 25 47 4 1L

XBAR % F % & Huhik 3 L & a0 N R R

A% ik A AT Eiipa SRS R
0xb£d00000 64 CPU_WINO BASE Cpu BC B & 0 0 FHht R/W
0xbfd00008 64 CPU WIN1 BASE Cpu BC B % O 1 FE it R/W
0xbfd00010 64 CPU_WIN2 BASE Cpu B B % 0 2 FE it R/W
0xbfd00018 64 CPU_WIN3 BASE Cpu BC B & 0 3 FHuht R/W
0xbd00020 64 CPU_WIN4 BASE Cpu BB & O 4 FHuht R/W
0xbfd00028 64 CPU_WIN5 BASE Cpu FR B % 0 5 FEHbhk R/W
0xb£d00030 64 CPU WIN6 BASE Cpu BB & 0 6 E il R/W
0xbfd00038 64 CPU WIN7 BASE Cpu BB 7 0 7 E ik R/W
0xbfd00040 64 CPU WINO MASK Cpu it B % 1 0 #ERS R/W
0xbfd00048 64 CPU WINI MASK Cpu it B & 1 1 #ErS i R/W
0xb£d00050 64 CPU_WIN2 MASK Cpu N B & 0 2 fEfgHdk R/W
0xbfd00058 64 CPU_WIN3 MASK Cpu BB % 0 3 fEfg bk R/W
0xbfd00060 64 CPU WIN4 MASK Cpu it B & 1 4 #ErS R/W
0xbd00068 64 CPU_WIN5 MASK Cpu BB % 0 5 fEfg gk R/W
0xb£d00070 64 CPU_WIN6 MASK Cpu BB & 0 6 fEfg bk R/W
0xbfd00078 64 CPU WIN7 MASK Cpu it B & 1 7 #ERS R/W
0xbfd00080 64 CPU WINO MMAP Cpu Fc & & 1 0 Mg Hshtk R/W
0xbfd00088 64 CPU WINL MMAP Cpu BB 7 1 WSt gk R/W
0xb£d00090 64 CPU_WIN2 MMAP Cpu BB % 0 2 WSt gk R/W
0xbfd00098 64 CPU WIN3 MMAP Cpu Fc & & 1 3 WS Hsditk R/W
0xb£d000a0 64 CPU WIN4 MMAP Cpu BB 7 4 WSt gk R/W
0xbfd000a8 64 CPU_WIN5 MMAP Cpu BB % 5 WSt gk R/W
0xbfd000b0 64 CPU WIN6 MMAP Cpu it & & 1 6 WLg R/W
0xbfd000b8 64 CPU WIN7 MMAP Cpu e & & O 7 Mg stk R/W
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13 DMA

13.1 DMA = ZR 5 atEid

DVA KT DDR2 5 APB B4 (BB MAL TAE, KKWH T BRIt s T RE AR LM
IR, AT B2 BB A 45 20k CPU RITRC & A DMA £5#4). DMA H:/E AXT_MST_MUX
fer b, AEJy AXT_MST MUX f—NE ¥4, K5 DDR2; SCHEFE AXT SLV MUX #H E, 1E
N AXT_SLV_MUX f— AN M BES%, i CPU BCE . ICRE 1045 14 75 (0 A (1 45 4 i B 40 P 42 )
DMA FR)H 45 4% % o

DMA [ & B4 ¥ A% 1 = AN B4 A

a) AREATITALE: H CPU e A NP B, L& DMA iR REAH G I &7 A7 4% o

b)  HdEfEik: 76 DMA 2HI R I4EHI T A3 58

o) RELEHRAE. RIEPWHER.

A% DMA 4%l 352 — A5 T AXT SR o IE . mTRC B Y DMA 452128 1P &%, FZThRe

HUEAE 1B F EARR T DVA Dhfg, %114 514E DDR2 5 APB B4 (Al 4. A% DMA 4%l
ZRPRSE N LA N A O BAEGE . AR DMA (0 3L, SO T NSRRI A A7 RS . YRt
bharArds . HHbEZ AR g . AR RO AP R . LA AR . DMA 4
BIHREL KT WIH T RFE AXT SR e 2B 1R SRHE AXT 154, FF4 APB 4k
PRS2 I ORE% APB ¥4 . DMA 12247 K/ 128Byte (32x4Byte) , LAy L7
Go WRLLFINRALES, DA FRBETHARR, /b5 DMA G478 40 BL7
NEALEE. 5o

CPU @It AXT S ZH: MACE DVA (34745, KRBT ddr2 B APB 4 1080 PR A7 AE
GeAr, BOAF B B NEX NN st 2, B A RIE DVA RS RAE 5. 1E
DMA f&4grid #2Hh, CPU AT LAMEWT DMA ) TARIRES
13.2 DMA#ZHIZE5 APB IR ZHIRZ H

E 1B ¥itH, i DMA () APB #4046 NAND, ACO7, AR/ A#RA BT DMA 5]
#o {E DMA F2H 88 IBEH A — /N AU R AR AL E ACOT HHAER. ACOT 'S ilIE 2
XGEIE, H ACOT B ) H i 2% £ 1) DMA_DADDR[31]=1, DMA DADDR[29:28]45 }y AC97 5
BRI, FIWT ACOT SHRER T, Sy ml FHRE, 15 ACOT SRR E — 5. fr
PL, SRS ACIT WIS e, THE/EELE DMA #HIAFFRT, % DAM_DADDR[31JECZE N 1,
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DMA_DADDR[29: 28 ] it & A 5 B ) AC97 EAH .

13.3 DMA 1Tl 35

DMA_ORDER_ADDR
44 NIRRT I 2 A7 5
FAEARALTE: [31: Q]

PmF% ik : 0x0

BAME: 0x00000000
(hRC] (DRC AN (OAH i 19 ik
31:1 dma_order_addr 31 R/W FEAERS PIER T — IR FF UL 27 A7 3
0 Dma_order_en 1 RW MR BESES

P 126 T — DMA #5iR 7 Hdk, dma_order_en #& T/ DMA #R£FH M REAL, 40
RN L FRoR FMRFFER ZALA 0 Ron TR LR, APATHefE, Hutk 16
TN T fEEE DMA HiR T, XA N AR A7 gk, $uAT 781k
DMA #:1F 5, @it W dma_order_en 15 S /& & 45 T X DMA #:4E.

13. 3. 1DMA_SADDR

LIEF A7 L 25 A7 2%
AT [31: 0]
ffgHbtk:  Ox4

SAE: 0x00000000
R, IR A Fx 758 s I hiid
31:0 dma_saddr 32 R/W DMA #{F i 3 A7

Y DMA #/E7 . MALF i, (R17E DMA Fas AT+, i APB iR
KR DMA A7 I8R5 A7 4840 118 ddr2 [dhhk; M APB it &3l R A7 72
DMA Z&f5, % DMAZZArh iyl — e B H , AENAATS, iZwFadaE 75 NATF
HBeithzI RS

13. 3. 2DMA_DADDR

B WA H N 217 2%
AT [31: Q]
PFs bk . 0x8

AL 0x00000000
&z (RS BN (A Vi 1] ik
31 1 RW ACO7 EffifE, “17 FoRBEHME
30 1 R/W O:mono 1: 2 stero
29:28 2 R/W AC9T EH#i, 0: 1byte, 1: 2byte, 2: 4byte
27:0 dma_daddr 32 RW DMA #:1Ef APB # 7% Hutik

Vi MINAF L, fRAFAE DMA 82247+, i APB Ki& KK i DMA 2247
R, %A ERIEE T B APB Ak M APB A HUR R AELE DMA 2247,
M DMA A4 — B H, MAENGATE, ZEFAAARTEE 71 APB W& L.
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13. 3. 3DMA_LENGTH

&Y

KEZHFFE

wAEARALTE:  [31: O]
T Huik « 0xc

ARG

0x00000000

(hAzY

(VAZELZiN

A

i)

i

31:0

dma_length

32

R/W

Pt K 174

Y AR WA, BT . HiRkizsElength KEMTZ)E, JHE A
step R F—MES. THAHHIGEA, NFERHIZ length KR HE. = step 224 1, #
/> DMA iR F 45, JHia s N AN lB AT .

13. 3. 4DMA_STEP_LENGTH

[) b K 2 2 A7 A
AT [31: 0]
T Huik « 0x10

Y

EAE: 0x00000000
hrig (DRZE S (A3 i Eitipuy
31:0 dma_step_length | 32 RW Bl A TR ) B 2 A7 2

VERA . TRIRE 2 Ui W Y DA i is A A7 Bs B2 TR RE, T —A> step MO4E AL S )5 —
A~ step HITT4R ML 2 1] £ 1A R o

13. 3. 5DMA_STEP_TIMES

TEIR KRBT AT 25
FAAMALTE:  [31: 0]
A% H ik« 0x14

&R

SAE: 0x00000000
fir 35k fir 844 7 A vl ik
310 dma_step_times 32 RW ARG IR R AT 3

Y IR IFE — X DMA A4 h i Z s AR H o iR R AR s — LR
Hnd, PR RECET A7 A R AT LAY 1.

13. 3. 6DMA_CMD

e

Pt A A7 A%

AT [31: 0]
s ik . 0x18

HAifli:  0x00000000

i | A4 HK frge | vilml | i

14:13 | Dma_cmd 2 RW | J&. HthhkA ps =

12 dma_r_w 1 RMW | DMA #fERA, “1”MiL ddr2 5%, “0"A
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ELEAS ddr2

11:8 dma_write_state 4 RW | DMA SRS

7:4 dma_read_state 4 R/W | DMA S5k ES

3 dma_trans_over 1 RW | DMA $47EHE BB AT f IR FF AR
2 dma_single_trans_over 1 RW | DMA #4757 —IXIEIRFFHAF

1 dma_int 1 R/W | DMA Hilif55

0 dma_int_mask 1 RMW | DMA Hii 2 75 4 B e it

frlg | AR frde | ik | iR

Ui BH : dma_single_trans_over=1 f§ — X DMA #AEH AT 4K, A length=0 H
step_times=1, 4T DMA EAERIFRTT. N4> DMA #AERHA R bk (R A7 72
DMA_ORDER_ADDR % ff # ', 4 X DMA_ORDER_ADDR % 1 #
dma_order_en=0, | dma_trans_over=1, %A~ dma #AESEH, A 5 RR R B,
R dma_order_en=1, M| dma_trans_over &4 0, JF44iE 4 dma ik #F. dma_int
9 DMA [, %A Wi, fE—IXBCE ) DMA ARS8 5 KA. CPU &b
PG G A DL E B, W LSS DMA BT ke B3 B AG.
dma_int_mask AXIR dma_int FJHBiBE#. dma_read_state #H T DMA 470K
A . dma_write_state i H] | DMA 4HT 1 5RE.

DMA ERA(WRITE_STATE[3:0])#ii&, DMA B35 LL LA SIRE:

Write_state [3:0] iR

Write_idle 4’ho EREFELTEWIRES

W_ddr_wait 4h1 Dma Wi EHAT L& S WAEERAE, JF RIS WAAER, HZENAF
EVEHE R IT SRR, R dma — B 7R A 7 R )8

Write_ddr 4’h2 WA T dma TR, (HREEAPITEE#IE

Write_ddr_end 4h3 WAEEI T dma 5iEk, JHFEmEHRE, W dma b T 5 NAFRET

Write_dma_wait 4h4 Dma & ¥ dma IRA T A 485 Bl A TE R, S50F WAFRIUE R

Write_dma 4’h5 WAEEE dma IRESTE R, (FRIREIL R e

Write_dma_end 4’h6 WNAETEE dma RS #HAE

Write_step_end 4h7 Dma 58— X length &K EE#EAE (k2 UL s — 1 step)

DMA 2R 45 (READ_STATE[3:0])##ii&, DMA G35 LT JIAERIRE:

Read_state [3:0] Eiipa

Read_idle 4’ho BORA IE AT B RIS

Read_ready 4h1 FEWEITT UG dma BRAEN start 55 )5, BEANMERIPIRES, FHRERRR AT
Get_order 4h2 A AE R R IR TR SR, SR N AE R

Read_order 4’h3 WA IO IR TR G R, IETEHAT SR AE

Finish_order_end | 4’h4 WAZE5E dma iR 7%

R_ddr_wait 4'h5 Dma [ A7 R R BRIE R, S5 W AE R

Read_ddr 4'h6 WA dma SR, IEAEBAT R R 1

Read_ddr_end 4h7 WAT S8R dma 1) — I B s 1 5K

Read_dev 4’h8 Dma BN E &R

Read_dev_end 4’h9 WA IR B, A5 R R A& 1 K
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‘ Read_step_end ‘ 4’ha

ZhR—Ik step #:4F, step times i 1

13. 3. 70RDER_ADDR_IN

H 4 7t confreg fEL, FFHEE—1~ DMA Hfidk fF bk 25 47 4%
AT [31: 0]
ok 0Oxbfd01160
HALH: 0x00000000
73, 34 FR (A T 17 %
31:6 Ask_addr 26 R/W #—/ DMA iR fF bk, Huhb X555
5 fREE 1
FH i sk 152 1k DMA #2155
4 dma_stop 1 R/W
SERCYATER S SR E, 5 ERE
AT AU S IR FFRE I 25 — > DMA R 75
3 dma_start 1 R/W M- AN IR R R T ARG, EZAE
HAFIERE 2 H DMA #AERIAC(E B 5 [H 2
Y82 B AF L 5
2 Ask_valid 1 R/W
Y ER DMA #BEMXERE, %M
2’b00 nand flash
1:0 Dev_num 2 R 2’'b01 AC97 read device
2’'b10 AC97 write device

PiMH: K DMA #:1E, DMA_ORDER_ADDR {7287/ N AN A 75 i sk A5 2%
Bro MR {E/E ORDER_ADDR_IN 2 fE#%m, %% E#87E confreq R4
1, H CPUKRIE. WR ask valid=1, 37~ CPU Zfiilr DMA #:4F, ILH Z2 DMA %
H 28 A7 e E S 01 2] ask_addr FEHHIAAFEF . WR dma_start=1, F/xHFiE DMA #
£, DMA S\ ask_addr $& W] f0 A7 b Se R RF, AR5 AR 48 H5 AR 75 fO 45 BT 4 04T

DMA #:1 .
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14 UART
14.1 #ak

1B T 12 NUARTH, il APBAEL 5 R ZkMrid 5 . UARTHE i #8324t 5MODEM

s HABAN R B S ATIEE I RE, Bl 5 54— SN, BARS232 JybritEAl A3 4T Ltk
BHATIEAE . SIS E BT L R AR I M A [ B Tl AR e 1 SR B % 16550A.

14,

2 UART #3288 454

UART #5288 45 K IZE A (Transmitter and Receiver) . MODEM #ide, dritffih

#AH Cinterrupt Arbitrator) « Fljj [ 27 A48 AL (Register Access Control) , IXLEAREL 2
IR R W TR R, BRI RS AFER AW T

4

149

FRIBFBEWREIR: 61 T FRAAR I RS I RIEBREGEAG FIFO RIS i)
HOE 4 IR E 1M AT IFAT B e oy R AT BRI, Rl ik o Pk 25 BRlioiE
PSSO E S, — BV ROTIRAL, BT R, S DR RIS R 570 B
ATEAR WA AT R, AN FIFO HUStBAZIHh, (RIS AS A At i 2R 75 4
UART [t s f 28I 4745 ] 277748 (LCR) B 1, KIS R SRR
ITIRAZ A (LSR) H

MODEM #$t: MODEM #%#il % /745 (MCR) #=fil#i {55 DTR Ml RTS (PIR% .
MODEM #% il Bk Wi ML 45\ % 5 DCD,CTS,DSR Fl RI LR ERIR A, FEH-IX 2645 S IR
AILRAE MODEM R ZFA7E4E (MSR) [RIARXS Rz

TR, R — Rl T S R L, JF BAE TPINHERE AT AR (IER) HAH R
A8 1, B4 UART (s k155 UAT_INT 3B A RCRE . N T I 14
PFAEH., UART 8o AN, FE BIEh bR IR 2528 (IR R Pix 2
Wro PUASZ 1 o AR S G 00 R e B HEB UGS g, el 2B RAS b Hzulc
BT T AR IE A F A7 S Il MODEM RAS il

Vil B AF 8. 2 UART AEHBE Fpin, CPU mI@ i 5285 # A U 1) i bk 28 %
) EF AR
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K——) paN kil
o (—— #IFIFO e O
Vi i) iﬁ%&ﬁ
MR * (——) KRIXZFIFO RiEEHEO
K—— SRR
j MODEM % 7732 MODEM#% [

14-1 UART #4188 454

14.3 UART iT#IzEF 72
1B W3t 12 NFATITAER UART $21H, HIJREF A e—r, REUi3EhbA—

B

UARTO ZrfFgsiaisthhl3ht A 0xbfE40000.
UARTO_1 #7783 E bk S bk 0xbfE41000.
UARTO_2 ZFf7 23t ht 2k >y 0xbfE42000.
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UART?2
UART3
UART4
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ok 12 NP UART.
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sk (R EA S i 1] R
1 Uart1_split RIW UARTL # 7 i VU A J 57 B 28 UART
0 Uart0_split RIW UARTO 4 43 iU MBS 2 UART

00XBFDO_0424: uartl_use_can

UART1 3 USE CANI

UART1_3 F|F CANT =23

UART1 2 USE_CANO

UART1_2 F|F CANO =3
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1 DDSR 1 R DDSR #& 7~

0 DCTS 1 R DCTS #g117
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15.1 #k

IBAEAL T S CANEE I #iild% . CAN 202 H1 AIA B L TX A SCHE LR RXAL B

FIERAT 2R, AR AR YE . B0 5 280 2 TR AT XU a3, i fB i % IMbps.
A BT A CAN a2k il%%, 5B R GPIO[41:38], XM KARUW TR,

CANO_RX GPIO38
CANO_TX GPI039
CANL RX GPI040
CANL TX GPI041

FAS CAN S22 il 25 1 vh e 2 3 e s () 85— AL 25 A28 b, 3Leh canO 1 bl
XL bite, canl FIH KX bit7. S5 12 B

CANO i 2R 421 2% (1) 7577 s 5 bk >y Oxbfe50000 4411 16KB;

CANL S 245l 4% (1 75 47 25 S ity Oxbfe54000 4511 16KB

15.2 CAN #=iHlIZR 451
NEDN CANFFHIR MR, FEBYAAAPBR AL . M EE I, AL P
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BIT TIMING
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BUFFER i
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.
RECEIVE
FIFO Il
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RECEIVE
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M X 4552 ) R 35 LB X, 3 B P N T 2 K L S 2 3
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1 FF s FF il
2 RE — K& —
3 FF — rh i —
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5 FF — Bt B
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8 RE TR TRER TR
9 ) RE e E e
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11 RTR, DLC RTR, DLC FF —
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17 HAE7 6 BIETFT 6 FF —
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19 | RIEZMAR HdE 7 8 BAE71 8 FF —
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15. 3. 245HIEF 728 (CR)

4 P FF A7
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TALH: 0x01

BRI AL A IEHE 1. FERE R Zh B LRSI E N 1 CREOCHD I, BALR
PEE Y 1o WERIEEAL AT 8], HASR A AR AR ey H2 S0 N I Bk K R — A BT
W, FESNER AL s 25 AN REIE R AL RALE DY 0o AnAHEEALE RN 0, flf%
i s LA UG B TX A LLORAE AN R AL 51 AN R o LIS SR AL A 7] P 748 7333
I BhFI A . B R AL RALREMS S W H X A R IR

AL RO BN O a2 24 2 55 455
a) ~MELTHES ALANSEHAD  WERAT A XKEAER M E A SCPU 41iaE
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15.3.3 < EHFs (CMR)
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TFe & 0x04

HEAIE: 0x00
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7: 0 RXERR 8 R G
15.4.10 TX $Bix1H #FF=F (TXERR)

CE TX AR A28

FAEALTE:  [7: 0]

ImFs & OxF

B 0x60

3k IR 4 7 3k i il ik

7: 0 TXERR 8 R KIEHAR T

15.4.11 ISWER R

TSRS 2R BN, A 48 E B b R 5 7 A6 KO I8 2% e S AR 25
i, CAN i 84 ok s BAEN RXFIFO. B USCIe i 2 o o6 oA QR 23 A7 23 A1 56
W R i aF A7 48 8 o ERET T A7 A% T B B AR A B W e 2. AR e E T
PLZ2#% SIAL000 % Tt .

15.4.12 RX{EEi+#3FEFsE (RMCR)

4 RX & Bt Hai 74

AAEERALE: [7: Q]

Wt & 0x1D

TALH: 0x00

s iz 84 Bk L% Vil ik

7: 0 RMCR 8 R R B i vh B A

15.5 ANHFESE

15.5.1 R4 EREFFSE 0 (BTRO)

B ML eI F A

LT [7: 0]

W% & 0x06

EAE: 0x00

v EEMEAGE R LUEE R, TAERAE R

i R34 T fir e i i ik

7: 6 SIW 8 RW &) 4 ki o5 i
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\ 5: 0 ‘ BRP ‘ 8 \ RW \ DTy
15.5.2 B ERFFE 1 (BTRL)
LI M EN A 1
AfaeisE:  [7: 0]
WF & 0x07
HAH- 0x00

fr sk (R ES L 5% i HiiR

7 SAM 1 RW N LB =UCERE, SR — R

6: 4 TESG2 3 RW —/ bit S TRIEE 2 PTHEUE

3: 0 TSEG1 4 RW —/ bit AL 1 T EUE
15.5.3 iz HEF F25 (OCR)
44 A 2 ) PR AT A
TAERAL T [7: 0]
W% & 0x08
EDRIER 0x00

fr iz IRE TS fr 88 i iR

7: 0 OCR 8 RW R
16 EEFHERERL S
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16 AC97

16.1 AC97 &5t

RGN ACI7T N RGWE 16-1 fis. fE—Mh LRGih, 5§ ACI7 #=Hil#:
MERA 3 #5: —RIMEL, BICREMAEENZEGHGEEULRERERE: —2
AC97 Codec, ZWBHAKIF(E T omRILE:, 1ZMFALE PCM E 5T IH], frh N H#:%2
(RS B B R LS B PCM (55, Beffudid DIA HHassill; =2 DMA
518, ik DMA K775 B ACO7 il 4% BRI FIFO, KB PCM & ARUE 4 A 8] iy
H(E. DMA B s B AR E 1, MACERZS 1558 (1 P9 A7 X2 R 45 FIFO 4t
FIFO [l iz 219 E 1 N A7 X 35

Memory
=1 =1 1 [[ Ftont R‘ear
C;-E’ é cz ; Right Right
] 5] b= =1
2 2 3 2
g‘ E ﬁ i Center
< < = =
Sz 18] 2 5
gl 1&] |2] | = 4 LFE
2 A £
T T 1 1 < Front Rear
Left Left
A
Y Stereo
(O Headphones
DMA Stereo
¢ ﬁ T ? ? ? € Line Out
Stereo
. CO Limne In
Peripheral Bus AC 97 AC 97
B E—— Controller Codec Mono
Microphone
16-1 AC97 NRAS:
e ] o = ==
16.2 AC97 1=HIz5 & 745
AR P A7 A P B bk BE 4y OXBFE74000.
AR i s Eiiay
CSR 2 0x00 e ERS A8
0OCCO 24 0x04 i L T i B AT A O
OCC1 24 0x08 1555
0oCcC2 24 0x0c 8=}
ICC 24 0x10 S A B A AR
CODEC_ID 32 0x14 Codec ID #1738
CRAC 32 0x18 Codec 27 f£#51 il fin &
0Co 20 0x20 A 0
oC1 20 0x24 v HIE 1
0C2 20 0x28 8=
0C3 20 0x2c R
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AR i3 Wt = iR
oc4 20 0x30 e
oc5 20 0x34 e
0C6 20 0x38 I
oc7 20 0x3c e
ocs 20 0x40 7
ICO 20 0xd4 e
IC1 20 0x48 e
IC2 20 Oxdc NG 2
INTRAW 32 0x54 IR S A7
INTM 32 0x58 o T HE T
INTS 32 0x5¢ e

16.2.1 CSR 75782

4 Ao BRAS A2 A%
FAAAALTE:  [31: 0]
T it 0x00
SAH: 0x00000000
IR IR L5 Vil Eiia
31:2 Reserved 30 RO 158
1 RESUME 1 RIW | H:fE, BRCARFIILTE ACOT7 T RAMIRAE
1: AC97 7Rl
0: IEH LIERES
HEHRRET, 5N 186, BoHRKE
(e
0 RST_FORCE 1 W AC97 K5 5)
BN 1458 AC97 Codec A JE 3

16.2.2 OCC & 178

4 O IE A E AR
AAEAALTE:  [31: 0]
Wt & 0x04
BAE: 0x00004141
(DAZ] {735k 44 R 7 % il ik
31:24 Reserved 8 R/W iy
23:16 Reserved 8 R/W iy
15:8 OC1 CFG_R 8 R/W G 1. A EETE.
7:0 OCO0_CFG_L 8 R/W LG 0. AEENE.
16.2.3 ICC F 5
LI N IBIE AL B 2 A7
HIFAI:  [31: O]
TR 0x10
=EDA(ER 0x00410000
(DAY 73844 Fx AT i) Eiipa
31:24 Reserved 8 R/W =
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fr sk 3B A F (A i I #Hiid
23:16 | IC_CFG_MIC 8 RIW | 46 \JiE 2: MIC 73 E .
15:8 Reserved 8 R/W PR
7:0 Reserved 8 RIW R
16.2.4 CGaNEL) BEZESLE
L& THIERC B P A7 8
AArahIE:  [31: 0]
TFe & 0x14
SAME: 0x00410000
73R IR A Fx (A i ) Hhid
7 Reserved 1 RIW | {38
6 DMA_EN 1 R/W | DMA ffif
1: DMA #TJF
0: DMA 5]
5:4 FIFO_THRES 2 R/W | FIFO I'TfR
5: 4 HiHimiE N
00  FIFO 1/4 % FIFO 1/4 %
01  FIFO1/27%  FIFO 1/2 i
10  FIFO 3/4 %8 FIFO 3/4 Ji%
11 FIFO 4x%% FIFO 43
3:2 SW 2 RIW | REELIEL
00: 8fir
10: 16 fi7
1 VSR 1 RIW | sZrEx
1: SREERAIAR
0: RFFH[EE (48KHZ)
0 CH_EN 1 RIW | B ffE
1: JEIEFTIF
0: JEIERH (BEEFATRIRE)
16.2.5 Codec ZHE=5i5a)4H4

44 Codec ZFA7217 a2
AAEAAITE:  [31: 0]
W% & 0x18
EAE: 0x00000000
I, B IR 4 frge | viml | #ik
31 CODEC_WR 1 RIW | /5 %&#
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1:

i, EEYER, S E CODEC_WR N,

JE7E CODEC_ADR & B &K M f) e fEas il 3R
[5] $59E 58 B b W i F52 CODEC_DAT 2 AE s i B .

r—

0: H
30:23 Reserved 8 R 1Reg
22:16 CODEC_ADR 7 R/W | Codec 2772t
15:0 CODEC_DAT 16 RIW | Codec 2717 2e4iifs

16.2.6 HEPRESS EH/PEIBRSFS

& RS W R I 27 47 2
Ziffeshive:  [31: 0]
Tt & 0x54/58
BAE: 0x00000000
(NEE] [DRCEZY S L5 Vil Eipa
31 IC_FULL 1 RIW | ¥ \j#iE 2: FIFO i
30 IC_TH_INT 1 RIW | i NiliE 2: FIFO JEFI[ 1R
29:8 Reserved 22 RIW | {8
7 OC1_FULL 1 RIW | %1t i@iE 1: FIFO i
6 OC1_EMPTY 1 RIW | #ithi#iE 1: FIFO &=
5 OC1_TH_INT 1 RIW | #iHi#iE 1: FIFO BRI IR
4 OCO_FULL 1 RIW | %t i@iE 0: FIFO i
3 OCO0_EMPTY 1 RIW | %iH3@3E 0: FIFO %
2 OCO_TH_INT 1 RIW | #iHi#iE 0: FIFO AR
1 CW_DONE 1 R/IW | Codec ZF17285 SE ik
0 CR_DONE 1 RIW | Codec & {78515 52 il

16.2.7 RUTRTESEMR S FeE

4 IR ARG bR Z 7 2%
ALY [31: 0]
Thts & 0x5¢
TALH: 0x00000000
Rk L L3 i ik
310 | INT_CLR 32 RO | Biie/a b IRIRAS 217 3%, X A 2547 2% R

FIG bR A A7 8% 0x54 I AT IR A

16.2.8 OC HifERSFE

4 OC Wi
AT [31: 0]
it & 0x60
BAE: 0x00000000
iR g 4 L% Vil ik
31:0 | INT_OC_CLR 32 RO | X A% /28 ISR BN B R 2 fE 2% 054 I
4 output channel [ Witk 254 B2 bit[7:2]
e EEFHERERL S
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16.2.9 |C PHBERS 7S

4 IC FhIKriE B
wAFARALTE:  [31: 0]
TFs & 0x64
S 0x00000000
IR 738 R VAT ikl ik
31:0 | INT_IC_CLR 32 RO | XA 17 BRI HR R K B R A2 3% Ox54 Tk
A input channel ) WRIRZS TR bit[31:30]

16.2.10 CODEC WRITE HHEMRS175E

4 CODEC WRITE iRz
AArehIE:  [31: 0]
W% & 0x68
HAAE: 0x00000000
i PR Z R L3 iy ] g
3.0 | INT_CW_CLR 32 RO ﬁﬁ%ﬁ%’%ﬂ@ﬁf%ﬂ%iﬁ@%ﬁ%ﬁ 0x54 Hhffyrh

16.2.11 CODEC READ Rl &S EE

B CODEC READ ik

AT [31: 0]

s &= 0x6¢

SAE: 0x00000000

i35k, 3R 4 B BLBE i 1) ik

31:0 | INT_CR_CLR 32 RO | XA A7 SR (IR VK B R 5 A7 38 Ox54 hfch

bit[0]
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1712C
17.1 #A

B I2CHIPEAEHA NI B . ARG AR T IPCHED, FEM T mA
T2 BRI e, 1°C AL S U BHE 2 SDARIN B SCLAA RN FR AT M2, W] KI5 A%
W . AR5 A [REAT X A AR 1%, i AR 16 T8 %6 400kbps.  1B:th v 3LAE il 3 % 12CHz
M, s A ES = %43 7@ CANO FICANL & A seBl. &R E SN 23 EMUXF
TN

12C_SDA1 | CANO_RX
12C_SCL1 | CANO_TX
12C_SDA2 | CAN1_RX
12C_SCL2 | CAN1_TX

17.2 I1°C #5588 4540

I°C ¥k s aitg, FEREAT, B4R 2E (Clock Generator) . 77 fir & 42 4%
(Byte Command Controller) . fiz#r442#%s (Bit Command controller) . a1 75 /7 2%
(Data Shift Register) . R WLPBALZH: L1l —Le 25 4745

1. BPRPRAESAEY PRt e, [RUD AL 4 TAE.

2. FHMLBREEI: KA SRt I ERERIR Y, RIHE SRR i

BLERAE
3. Drar sl TSR RdE L, DL A 5T
4. BEEBAIEFESMEYL SITBIRRAL.

e EEFHERERL S
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:> SMEFF o AIEEE
e 28
A
A 4
fir 4 B F B . >
:‘> J . ; SCL
e ——Vﬁ%@»iii>gﬁ$
= o i
35 REEF ' — B ¥ e s
<—dmz M Y
7oz 7
= 7 [*
<: B C: aa
TFam
17-1 1°C E#Hges51
17.3 1°C 1541|188 F 7738151 R
12C-0 ik Z¥ /7 2 ¥ bk FE ik A: Oxbfe58000, i kit 2% [H] 16KB.
12C-1 Hih Z¥ 7 a8 ¥ bk JE ik A: Oxbfe68000, ikt 2% [H] 16KB.
12C-2 f R ZF A7 gy PR bk FEH ). Oxbfe70000, ik %5 7] 16KB.
17.3.1 3indiFERKETHEFE (PRERI0)
e ST B T AT e
FAAMALTE:  [7: 0]
% & 0x00
BEAME: Oxff
i, B3 44 iz B Ty i ik
7:0 PRER1o 8 RW TR AT 3 BIAIG 8 7
17. 3. 23 fEesm e 17es (PRERhi)
e GI IS AT A v T PR AT A
TALAOLYE:  [7: 0]
s & 0x01
HAE: Oxff
8, hr 3% 44 B Ty i ik
7:0 PRERhi 8 RW TR R 3210 5 8 ot

BB AT 2 HOE N prescale, M LPB H2k PCLK 4 A 552 N clock_a, SCL
AR AT Y clock s, U R R AN 5% R

Prcescale = clock_a/(5*clock_s)-1
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17.3.31FH|FF=E (CTR)

A& P 27 A7 A%

FTAEARALTE:  [7: 0]

s & : 0x02

SAME: 0x00

P (DRSBTS (AH i 1] ik

7 EN 1 RW PR TAEMEBEAL M 1 IEH TAERE, 0 Xt 4ias
ARATIRAE

6 IEN 1 RW HHIERENL D 1 T R

5:0 Reserved 6 RW N

17.3.4 K x#EHFFE (TXR)

e RILFFAFER

A aLTE: [7: 0]

s & - 0x03

SAE: 0x00

P (DRSBTS A Vi ] ik

7:1 DATA 7 w FECF AN R IE 1

0 DRW 1 W ARG LIS, AL ORAF IR 2 R (1 BRI s
bR IAR, ZA R RS RS

17.3.5 #EZHEFFF (RXR)

e B4

FAAMALTE:  [7: 0]

ImFs & 0x03

SAE: 0x00

hri, i 358, 42 7k hrE Vi 1] ik

7:0 RXR 8 R R S — B B 7
17.3.6 & 1THIEFF2s (CR)

L& RS A G

L% [7: 0]

TFe & 0x04

EAE: 0x00

ik, B3k 4 B e i 1) ik

7 STA 1 w 74 START 25

6 STO 1 w 724 STOP {25

> RD L w PR

4 WR 1 W B S

3 ACK 1 W PR NS

2:1 Reserved 2 W s

o EEFHERERL S
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E [1ACK (1 EERET T |
HOREAE 1PC JORHAR S REE 30T . X S S R AR I B 0

17.3.7 REFFRE (SR)

HX 4 RET74
wAFARALTE:  [7: 0]
% & 0x04
HALH: 0x00
oAzt (DR EA S oA i 1] Eiiipa
7 RXACK 1 R ES IE=2a
1 Bl AL
0 WEIR AL
6 Busy 1 R 1°c M ZR AT bR AL
1 BZRTE:
0 BTN
5 AL 1 R M 2C Kk FE 1PC BRI, %A E 1
4:2 Reserved 3 R =
1 TIP 1 R EERN R Ilipe R
1 RIRIETEAE SR
0 FonBdEftincte
0 IF 1 R hlThR AL, — AR S, B Ah— AR
KRR, 1Z0E 1
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18 PWM
18.1 ik

1Bty LS 7 DY % fi o P55 T Bl B8, LU AR PWM. & — % PWM LA
Rz 7 A Se . BEEE PWM A — Btk S04 A5 5 (pwm_o). RGN Bl ik
100MHz, HHHF RS H AL 24 A HER S0, fEA0 7 A& A mkl L
il o
VU PWM 4% 35 R4 1A bR I R .
#* 18-1 MURRIEHIS A

e i bk (Base) L)
PWMO 0XBFES5:C000 18
PWM1 0XBFE5:C010 19
PWM2 0XBFES5:C020 20
PWM3 0XBFES5:C030 21

FEER IS AIA ANE TF AEde, BARRIR T

#* 18-2 iTHIFERER
AR Hohk TEEE | Vil | iR
CNTR | Base + 0x0 24 RW | Eil%ss
HRC Base + 0x4 24 RW | e ik i i 2 2% 25 A7 25
LRC Base + 0x8 24 RW | Gkt sE i 2% o 47 4%
CTRL | Base+0xC |8 RW | il %778

18.2 PWM Z 732818

(1) SEKh % R D fe
CNTR ZF 78 1] LN R AL S NIREVIMGE, RARMES N THEG, CNTR FEHER
GuiFEhIREN FABTE N, 4ENE LRC FAAaMEETE 0 . NG EFIF AW B n, )
R P A T AN T PR v B R

& 18-3 FitHERE
P g Vi Il S AE BiEA
23: 0 RIW 0x0 TR
HRC ZF e tH RAE N, 4 CNTR FAE4s MMESE T HRC MR AR, i) 88 7= A8 ikt
HLT.

#* 18-4 BAOPITHTEE
fr sk Vi ] SAiE i
23: 0 RW 0x0 e kSR
LRC #FfsHRAE AN, 2 CNTR FF4MMESSET LRC KME RN, #2688 A 0K
ML
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& 18-5 {RBKHITHRRE

(VAzY

P!

ShifH

!

23:

0 R/W

0x0

Rk P Hes

. IR A TE RN R GG E ] 50 15 IRk FE AT 90 {5 HUMIRAKTE, #£ HRC

ZIEL B YR (90-1)=89, 1E LRC #f7#% AL B #4AH{E (50+90-1)=139.

(2)  HTAEEENSET, CNTRICRAM RGN . HRCHILRCEH A& WG 1E R
GMFEE N, UCNTRAFZAMMEZS THRCEFHLRCHIIE, A &4 —A
Wr, XFEHLSCIL T E R AR TRE.
(3) CTRLEHIFFAAAE, /& Ll =F TAEHXT, EHZFERNIIRAL, RIEDEREH
KIEFEA R AL E
#* 18-6 ITHIFFREE
ez Vi vl S AE B
0 RW 0 EN, Fil##finehs
B 1/ CNTR Hskit#
B Off: CNTR{Z1Lit#
2: 1 Reserved 2’b0 gl
3 R/W 0 OF, ik th 15 B4 il A7, IR 2%
B O WS kb i E AR
B L koA B bR il
SINGLE, Hfikpfdzs iz
4 RIW 0 B Bk A — IR
B oM BkrbHEs=A
5 RW 0 INTE, Hiifdiaass
#H 1K % CNTR 1143 LRC 1 CNTR J5 ik
B O A
6 RW 0 INT, WL
B 1 RN Pk AR, 0 RN A Th I
BN 1: iEHW
7 R/W 0 CNTR_RST,f#if3 CNTR i 2% %
B 10 CNTR i HEHEE
B Of: CNTR iH5as iE% T1F
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19 RTC
19.1 Bk

pots 1B SETEBE (RTC) FICAT PATE TR D S TRCE, MERWHEE, Z5oc
fESRIEAE, AT LM EEAR I Bt b ik IE 1817 . RTC BIGia T I ThFEN LM EL -

RTC 4N 32.768KHZ @#iRIK), PIEBE nIlC B 1/ Sids 70 is , I 8h sk ik
B, FHAH, WORSEEEHER . FRZN B 7= R i A T-Eoh .

RTC HLIG B AU N 28 Bk, A 2840~ B s :

r— - - - - - - — — — — — 7
| Divide = 0 |
TRIMMA + 1
I Counter | Interrupt
I 1 Cﬂmﬂatorsl
I BTH I_- Mateho _I I Interrupt
- o . vialc I I P
-
| I_.. Mateh I | Interrupt
EMNN I I
(Enable Programmable I I Int i
Counter Block) | L Match? | : nterrup

Y

19.2 FFagHmA

RTC i Zi 172247 T Oxbfe64000——0xbfe67fff [] 16KB HuhkZ3[a py, HILHihl N
0xbfe64000, Ff ZF7asr 563N 32 fi.

19.2.1 FHiEssiuty)x

e Hohk % | RW | ik A E
sys. toytrim 0xbfE64020 - RW | Xt 32.768kHz MR % (iH%
AN
sys_toywrite0 0xbfE64024 | 32 W TOY f 32 M EUEE A
sys_toywritel 0xbfE64028 32 W TOY & 32 MEEE AN
sys_toyreadO OxbfE6402C | 32 R TOY 1 32 fr A fE ik
sys_toyreadl 0xbfE64030 32 R TOY /& 32 (i s
sys_toymatchO 0xbfE64034 32 RW | TOY el 0
sys_toymatchl 0xbfE64038 32 RW TOY i 1
sys_toymatch2 OxbfE6403C | 32 RW | TOY Eifrhir 2
sys_rtcetrl OxbfE64040 | 32 RW | TOY il RTC 5% 17 4%
sys_rtctrim OxbfE64060 | 32 RW | %t 32.768kHz 14341 530 CGERY 4%
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iNE D)
sys_rtcwrite0 OxbfE64064 | 32 R RTC ERH#E AN
sys_rtcreadO OxbfE64068 | 32 RTC &R o4
sys_rtcmatchO OxbfE6406C | 32 RW | RTC Hf gz 0
sys_rtcmatchl OxbfE64070 | 32 RW | RTC &zt i 1
sys_rtcmatch2 OxbfE64074 | 32 RW | RTC izt il 2

. Hrhsys toytrim K sys_rtctrim ZiE S S G, HAEAHE, W0EA T BT 4

HARIRIBEAT 000, TERX A A AE R

19.2.2 SYS_TOYWRITEO

IXFE RTC B4 BEIEH T TAFR

& TOY 1HE#IK 32 fr il

AArehIE:  [31: O]

s & : 0x20

BAME: 0x00000000

{risg L& FR i) i =] Fi::3uN

31:26 TOY_MONTH W A, el 1~12
25:21 TOY_DAY W H, 3&H 1~31
20:16 TOY_HOUR W INBF, SERE 0723
15:10 TOY_MIN W 5, e 0759
9:4 TOY_SEC w #, JEE 0759
3:0 TOY_MILLISEC W 0.1%, JEE 079

19.2.3 SYS_TOYWRITE1

4 TOY %= 32 fidfE

ALY [31: 0]

IwFe & 0x24

=EDA(ER 0x00000000

fizigi fiid 2 R miEl | B 3%

31:0 TOY_YEAR W F, JEE 0~16383

19.2.4 SYS_TOYMATCHO0/1/2

e TOY H# 28 %5 77 %% 0/1/2

ALY [31: 0]

TFs & 0x34/38/3C

EAE: 0x00000000

frig fIm B #R ia] i &= ik

31:26 YEAR RW £, Juf 0~16383

e EEFHERERL S
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25:22 MONTH RW A, &l 1~12

21:17 DAY RW H, j&E 1~31

16:12 HOUR RW INEF, SEEE 0723

11:6 MIN RW 5y, SEE 0759

5:0 SEC RW #, SEE 0759

19.25 SYS_RTCCTRL

A& RTC & I 2% 1 Wr 27 47 8% 0/1/2
A% [31: O]
TFe & 0x40
BAME: 0x00000000
{risg L& FR i) 7.5=) A
31:24 1~&8 R 0 =&, B0
23 ERS R 0 REN (bit13) BHKZES
22:21 RE R 0 *E, B0
20 RTS R 0 Sys rtetrim BIRAS
19 RM2 R 0 Sys rtcmatch?2 BIRES
18 RM2 R 0 Sys rtcmatch?2 BIRTS
17 RMO R 0 Sys rtcmatch0 BIRES
16 RS R 0 Sys rtewrite BIRES
15 =& R 0 =&, EO
14 BP R/W |0 =% 32. 768k @ik
0: EEFERIREN ;
1: GPIO8 RIRENIT =, X2MAER,
GPI08 TS ERATEhak & GPIO8 =S .
13 REN R/W {0 0: RTC #&1k; 1: RTC fFaE
12 BRT R/W |0 I RTC 935
0: IEE#R1E;
1:RTC B4 32. 768k RIRIEE)
11 TEN R/W {0 0: TOY Z&1k; 1: TOY fE&E
10 BTT R/W |0 P& TOY 555
0: IEE#R1E;
1:TOY B34 32. 768k RIRIEE)
9 =& R 0 =&, B0
8 EO RAW |0 0: 32.768k mIRELL;
1: 32.768k G&iRIEHRE
7 ETS R 0 TOY fEEE TR
6 =& R 0 =&, B0
5 328 R 0 0: 32. 768k G4 LIE;
1: 32.768k @ifRIEETIE.
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4 TTS R 0 Sys_toytrim BIARAS
3 ™2 R 0 Sys_toymatch?2 BIRES
2 T™M1 R 0 Sys_toymatchl BIRES
1 TMO R 0 Sys_toymatch0 BIRZS
0 TS R 0 Sys_toywrite BIRES

19.2.6 SYS_RTCMATCHO0/1/2

A& RTC & I 2% 1 Wr 27 17 8% 0/1/2

FAEARALTE:  [31: O]

k% 0X6C/70/74

SAH: 0x00000000

friE firig & R i) aE Bi::3uN

31:26 YEAR RW 4, JuE 0~16383
25:22 MONTH RW A, JEfE 1~12
21:17 DAY RW H, Y&E 1~-31
16:12 HOUR RW INEE, SEEE 0723
1:6 MIN RW 4y, J6E 0759

5:0 SEC RW b, JEE 0759
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20 NAND
20.1 NAND = HlgF 45 /iA
NAND FLASH % 2% % K37 #5 32GB FLASH A&, W% 08 4 ksl 4 4
RDY 5.
-
20.2 NAND #Z |28 F Fearbe EfRiR
NAND ) a7 47 2 I B W T
Huhk Z A7 AR
BFE7 8000 NAND CMD
BFE7 8004 ADDR L
BFE7 8008 ADDR H
BFE7 800C NAND TIMING
BFE7 8010 ID L
BFE7 8014 STATUS & ID H
BFE7 8018 NAND PARAMETER
BFE7 801C NAND OP NUM
BFE7 8020 CS RDY MAP
BFE7_8040 DMA access address
20.2.1 NAND_CMD (#tiit: BFE7_8000)
Az AR 4 ®E ik
31:11 R/~ Reserved
23: 20 NAND_CE R/~ AN NAND S0 F g1
19: 16 NAND_RDY R/~ AhER NAND 385 F RDY &5
15: 11 R/~ Reserved
10 done R/~ AR SE AL
9 Spare R/W A % A A4E NAND ) SPARE [X.
8 Main R/W AT A2 AE NAND B MAIN [X
7 Read status R/W 52 NAND [HPIRAS
6 Reset R/W Nand & fi7 4%
5 read id R/W B2 1D #HfE
4 blocks erase R/W ESERRARE, B8 05 1 B, ESHRERMEH
i nand_op_num &
3 erase operation R/W PR
2 write operation R/W SHEAE
1 read operation R/W e
0 command valid R/W AR
162 EEFHERERL S

Loongson Technology Corporation Limited




Feimiil

LOONGSON TECHNOLOGY ﬁ;ﬂ: ].B %iﬁ%%)gﬁ)ﬁ%aﬂﬂ
20.2.2 ADDR_L (ibiit: BFE7_8004)

(A frigisa By iR

31:0 Nand_address[31:0] R/W B 5. ERERERGHNC 32 7

20.2.3 ADDR_H (ihilk: BFE7_8008)

A hrigisa ®BE b
31:8 R/~ Reserved
7:0 Nand_address[39:32] R/W BE. 5. EERERERGHIE S 8 fr
20.2.4 NAND_TIMING (H#iit: BFE7_800C)
AL P By P
31:16 R/~ Reserved
15: 8 Hold cycle R/W NAND 5 2H R F S A%, B 4
7: 0 Wait cycle R/W NAND — K25 T G s N e R 8, s 18
20.2.51D_L (3biik: BFE7 8010)
AL P By P
31: 0 ID[31:0] R/- ID[31:0]
20.2.6 STATUS & ID_H (3uit: BFE7 8014)
£z (DR T i 1A
31:16 R/- Reserved
15:8 STATUS R/- NAND £ M TS e BORES
7:0 1D[40:32] R/- ID & 8 11
20.2.7 NAND_PARAMETER (iBiif: BFE7 _8018)
ZTA R %A ®E ik
31:12 R/- Reserved
12:8 PO SRS NN R/W 1: 2Gb
2: 4Gb
3: 8Gb
4: 16Gb
5: 32Gb
6: 64Gb
7: 128Gb
8: 256Gb
7.0 R/- Reserved
20.2.8 NAND_OP_NUM (iitit: BFE7_801C)
A Prigis ®E iR
FEHPHEATR LA
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31: 0 NAND_OP_NUM R/W NAND BS54 Byte #; #ERR NEREL

20.2.9CS_RDY_MAP (H#tiit: BFE7_8020)

(A (VE=E2 ®BE iR

31: 28 NAND_RDY inter [3] | R/W 4’ b0001:NAND RDY[0]
4’ b0010:NAND RDY[1]
4’ b0100:NAND RDY[2]
4’ b1000:NAND RDY[3]

-

27: 24 NAND_CE[3] R/W 4
4

b0001:NAND CS inter[0]
b0010:NAND CS inter[1]
4’ H0100:NAND CS inter[2]
4’ bH1000:NAND CS inter[3]

-

-

-

23: 20 NAND_RDY inter[2] | R/W 4’ 0001 :NAND RDY[0]
4’ H0010:NAND RDY[1]
4’ bH0100:NAND RDY[2]
4’ bH1000:NAND RDY[3]

-

19: 16 NAND_CS|[2] R/W 4
4

b0001:NAND CS inter[0]
b0010:NAND CS inter[1]
4’ H0100:NAND CS inter[2]
4’ bH1000:NAND CS inter[3]

-

-

-

15: 12 NAND_RDY inter[1] | R/W 4’ b0001:NAND RDY[0]
4’ b0010:NAND RDY[1]
4’ b0100:NAND RDY[2]
4’ b1000:NAND RDY[3]

11: 8 NAND_CSJ[1] R/W 4’ b0001:NAND CS inter[0]
4’ b0010:NAND CS inter[1]
4’ b0100:NAND CS inter[2]
4’ b1000:NAND CS inter[3]

7:0 R/- Reserved

DMA %} NAND #4F i idit 25 [a] /2 Hutik: OXBFE7_8040, 25 @it N
APB-WRITE 15 53k X 7).

20.3 NAND ADDR i} AH

Define: nand_addr_in_flash_chip ={...A33,A32,A31,A30,A29,A28....... Al1,A0};
nand_addr_config_by_software ={addr_h[7:0],addr_I[31:0]}
spare_op = Oxbfe78000[9];
main_op = Oxbfe78000[8];

NAND Hhu ik 8] 7~ 451

I/0 0 1 2 8 4 5 6 7
Columni 1st Cycle AO Al A2 A3 A4 A5 A6 A7
Column2 2nd Cycle A8 A9 Al10 All *L *L *L *L
Rowl 3rd Cycle Al2 Al3 Al4 Al5 Al6 Al7 Al8 Al9
Row2 4th Cycle A20 A21 A22 A23 A24 A25 A26 A27
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Row3 | 5th Cycle ‘A28 ‘ A29 ‘A3O ‘ A31 ‘ A32 ‘A33 ‘ ‘ ‘

A1l £ [X | spare [X [{JME—Fr &
RIS E, WRAY spare X, ALl #f# 45 0,
FEF 28 B U 1) spare [X 8 A main+spare [X, AL11 i id 84 & S2 3 ;
frPh:nand_addr_in_flash_chip = spare ? nand_addr_config_by_software :
{nand_addr_config_by software[30:11],1'b0, nand_addr_config_by software [10:0]};
WA Vi I spare [X, 75 E Al E spare=1 & main_op=0 & Oxbfe78004[11]=1, tHi&%4
BB E R 2 11 A2y 0, ANREE VT spare [X;
Examples:

(spare_op = 1’b0 & main_op =1'b0) equal to (spare_op = 1'b0 & main_op =1'b1);
nand_addr_config_by_software =0x30: addr_in_nand_flash = 0x30

Data |0 0x30 . | oxiff 0x800 | 0x830 | Ox83f | 0x840 | Oxfff

Rowo |NGNGE (o0 [op [of | NONGH NONSE | NONSE | NONGE | NONGH |
Rowl | DB on of [op | NGNS | NONGH | NONSE | NGNGH | NONSH |
Row2 | bp op op [op  |NONGF |NONGS | NOWGS | NONGE | NOWGH |

spare_op=1"b1 & main_op="1"b0;(lic & H £ ! | FFuatfEAE spare [X, I ELE 1 REMAS 12
i1 Ii/77) nand_addr_config_by_software =0x30: addr_in_nand_flash = 0x30

Daa |0 0x30 OX7ff | 0xB00 | Ox830 | Ox83f | 0x840 | Oxiff
Rowo | NIGHGH | op . op op op op NO_op | NO_op |
Rowl | NOHSH | NGNGE | NONSH | NGNSE | oo op NO_op | NO_op |
Row2 | NONGH | NONGH | NONGS | NONSE | oo op on NO_op |NO_op |
Rows |NGHGH | NONGH | NONGE | NGNGH | op op op NO_op  NO_op

spare_op = 1'b1 & main_op =1’b1;
nand_addr_config_by software =0x30: addr_in_nand_flash = 0x30

Data 0x30 Ox7ff 0x800 0x830 0x83f 0x840 Oxfff

0
Rowo | NGHGH |op r] op on on NO_op |
Rowl | op op op | op op op op NO_op | NO_op
Row2 | op op op | op op op op NO_op

(spare_op=1b0 & main_op=1'b0), (equal to spare_op=1b0 & main_op=1b1);
nand_addr_config_by software =0x830: addr_in_nand_flash = 0x1030(fit & Hi45 1! FFif
HAEAE spare X, T B2 H BEMIHT T 19 IFP)

Daa |0 0x30 | . Ox7ff | 0xB00 | Ox830 | Ox83f | Ox840 | Oxfff
Rowo | NOHGE | NGNS |NONSH | NONGH | NONGH | 'NO_op |
Rowl | NGHSE |0op op op op 'NO_op |
Row2 | bp op op op op NO_op
Row3 | OB op op op op NO_op

spare_op = 1’b1 and main_op =1'b0;
nand_addr_config_by software =0x830: addr_in_nand_flash = 0x830

Data ‘ 0 ‘ 0x30 ‘ . ‘ Ox7ff ‘ 0x800 ‘ 0x830 ‘ 0x83f ‘ 0x840 | Oxfff |
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RowO —. .
Rowl | NGHGE op op op NO_op
Row?2 op op

spare_op = 1'b1 & main_op =1'b1;
nand_addr_config_by software =0x830: addr_in_nand_flash = 0x830

Data |0 030 |- OX7ff | 0x800 | 0x830 | Ox83f | 0x840 | Oxiff
Rowo | NOHGH |NGNGH | NONGH | NONSE | NGNSH | op op NO_op |NO_op |
Rowl | 0p op op op op on op NO_op |NO_op |
Row2 | 0P op op op op on op NO_op | NO op |
Row3 | 0P op op op op on op NO_op | NO_op |

20.4 Nand-flash %5 #2451 :

A7 AR I ‘command valid "7 A [E5 HAh 2 S A8 gEAL R B AL, B B A BT 0
£, #%J57 & ‘command valid {i7 .
fian: PAEEEE Main X EE, A 80E 7 A R w25

a. %t NAND_CMD = 0x102

b.  NAND_CMD = 0x103
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21 WATCHDOG
21.1

RGN E T ER 2 (WDT, Watch Dog Timer) S2fr b —ANit4iss, —REE
I —AKE, BFHRIETEENAFEE . mRBEFEITIER, J— BN
CPU MR HIREAILE T IR, EFFFEETHE. WRETRE 0 HUCHEFEA IE
WLAE, SN RGN, TERETANSEIL, KREWETAETIRE, &N
AR, [FIE T B ) LA e B A E R AR, W N RO R A
SRS E)

System Reset
Soft Reset
WATCH DOG
_ CONFIG
APB—p»
COUNTER

21-1 AIARLEHE

21.2 WATCH DOG &3k

IV EIT R SR EEH A, XA Sk
21.2.1 WDT_EN H#ttit: (OXBFE5_CO060)

iz i ®E A

31:1 Reserved

0 WDT_EN RIW I 1ffRe
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21.2.2 WDT_SET (#tif: OXBFE5_C064)

(VA Pk 44 B P
31:1 Reserved
0 WDT_SET RIW EIM s E

21.2.3WDT _timer (itilt: OXBFE5_C068)

A frik 42 5 ik
31:0 WDT _timer RIW PR R R En g L

R =N ARG EINT: REEEREE MRS WDT_EN; SRJGECEE 1T
G EERVIEAE WDT_TIMER, iZ{ERFFE—MER S EaT, URGRE

WDT_SET &, H#Es b4
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22 Clock Management

22.1 Clock #RELEFyHmiA

I Bh AR P Sk = A R g R B =AM CPU_clk. DDR_clk Al DC_clk. &4+
B 7 —A~ PLL, PLL 7 5%t RESET if WA PAD HRZASIREXNVIGAICE . 1% PLL 1E
HANRG GV LR E . PLL P4 — AN mEditdi th PLL_clk, RSAFHEZE1 CPU_clk.
DDR_clk I DC_clk 4 g i s i H i oy A ok o H TAESS M- T

DDR_clk

XTALI

OSC

\ 4

PLL FPLL CLK

Config

— DIVI —»

K 22-1 1B = A=Ak

22.2 Clock Bt &t
TERSG RESET RSN, IR EEHFHIME PAD IRSER: PLL MICE . BAkW~%&

Jros
%221
PAD ity XF PLL P2 EAEH
NAND_D[5:0] PLL %t A7 f 11 PLL % AR «
(NAND_D[5:0]+12)*33/2Mhz
NAND_D6 CPU #! DDR i pgi%#e, R452 | CPU_clk 1 DDR2_clk
frjashidfEs, CPU #1 DDR %M | 1: 33Mhz
A 0: (NAND_D[5:0]+12)*33/4Mhz

REAE)E, WA UUSHECE PLL (AR, XS H U FEIR:
PLL_FREQ:3tHiiik OXBFE7_8030:

Bit fir | A E# A

[17:0] | PLL % 4.

(12+PLL_FREQI[5:0]+ (PLL_FREQ[17:8]/1024))*33/2Mhz

[FIRF, AT LA B CPU/DDR/DC B BT ML & . Bl B I fE: X RiET
o Bypass fiL & 1, iEH I3 33Mhz (A RN, SR iExT N4 RST, falicE
s E G, DU AR AR Bl RIS SEIE Bypass Aid %, kxR Bk
SRR H Rl R K E RN T Glitch free HIHLES, TR R SiRE
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5 IEHRE TAE. X RAFAT a5 HEAN IR I T -
PLL_DIV_PARAM: - OXBFE7_8030:

Bit 7 | T AEA ik 5
31 DC_DIV {#ifE RIW
30 DC_DIV 43 4fias £ AL R/W
29:26 | DC_DIV (pll_out/4/DC_DIV) | RIW
25 CPU_DIV ¥ R/W
24 CPU_DIV 73 #ii#s 241 R/W
23:20 | CPU_DIV R/IW
19 DDR_DIV {{if R/W
18 DDR_DIV 4 4igs & AL R/W
17:14 | DDR_DIV R/IW
13 DC_BYPASS fiifig RW
12 DC_BYPASS R/IW
11 DDR_BYPASS fiifig R/W
10 DDR_BYPASS RIW
9 CPU_BYPASS f#ifiE RIW
8 CPU_BYPASS RIW
7: 6 | RHE N
5 DC_RST fiifig R/IW
4 DC_RST R/W
3 DDR_RST f#ifig R/W
2 DDR_RST R/W
1 CPU_RST fiif R/IW
0 CPU_RST RIW
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23 GPIO and MUX

23.1 GPIO &t

GPIO 458 A AN F Bt 7 RGN 1 554 PAD ik MUX SEEL, M
IM7E BGA256 25150 N He it & MAMHBIh g

PAD PAD #ik GPIO B2 woEH F=EH UART

PWMO PWMO 33 % 6 4 GPIO00 | NAND CS# SPI1 CSN[1] | UARTO RX UARTO_RX

PWM1 PWML 33 % 6 GPIO01 | NAND RDY* | SPI1 CSN[2] | UARTO TX UARTO_TX

PWM2 PWM2 8 T 4 tH GPI002 | NAND_CS* UARTO_CTS ~ UARTO CTS
PWM3 PWM3 8 T 4 tH GPI003 | NAND_RDY* UARTO_RTS ~ UARTO_RTS
LCD_CLK LCD i GPI004

LCD_VSYNC LCD %[5 GPI005

LCD_HSYNC LCD 7[RI GP1006

LCD_EN LCD ffiRE(E 5 GP1007

LCD_DAT BO | LCD BLUEO GPI008 UART1 RX UART1 RX

LCD_DAT Bl | LCD BLUEL GPI009

LCD_DAT B2 | LCD BLUE2 GPI010

LCD_DAT B3 | LCD BLUE3 GPI011

LCD_DAT B4 | LCD BLUE4 GPI012

LCD_DAT GO | LCD_GREENO GPI013 UART1 CTS  UART1 CTS
LCD_DAT G1 | LCD_GREEN1 GPI014 UART1 RTS ~ UART1 RTS
LCD_DAT G2 | LCD_GREEN2 GPI1015

LCD_DAT G3 | LCD_GREEN3 GPI1016

LCD_DAT G4 | LCD_GREEN4 GP1017

LCD_DAT G5 | LCD_GREEN5 GPI018

LCD_DAT RO | LCD_REDO GPI019 UARTL TX UARTL TX

LCD_DAT R1 | LCD RED1 GP1020

LCD_DAT R2 | LCD_RED2 GP1021

LCD_DAT R3 | LCD_RED3 GP1022

LCD_DAT R4 | LCD_RED4 GP1023

SP10_CLK SPIO HsJ 4 GP1024

SPT0_MISO SPI0O EAMIH GP1025

SPI10_MOSI SPIO0 FEHMA GP1026

SPI0_CSO SPT0 & {55 0 GP1027

SPI0_CS1 SPT0 &l {55 1 GP1028

SPI0 CS2 SPI0 #&iE(5 5 2 GP1029

SPI0_CS3 SPI0 iEIE{E5 3 GP1030

SCL % 120 I g GP1032

SDA % 120 $iE GPI033

AC97_SYNC ACIT M55 GPI034
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AC97_RST ACOT BNfE S GPI035

AC97 DI ACIT i HEim AN GP1036

AC97 DO ACIT Hd % GP1037

CANO_RX CANO ¥t N GPI038 | SDAL SPI1 CSNO Uart1 DSR

CANO_TX CANO it GP1039 | SCL1 SPI1_CLK Uartl DTR

CANI1_RX CANI Z#EH N GPI040 | SDA2 SPI1_SDO Uartl DCD

CAN1_TX CANT it GP1041 | SCL2 SPI1_SDI Uartl RI

UARTO_RX UARTO RikH#E GP1042 | LCD_DAT22 | GMAC1_RCTL UARTO_ORX
UARTO_TX UARTO #2050 %54 GPI043 | LCD DAT23 | GMAC1 RXO UARTO_OTX
UARTO_RTS UARTO iR K i% GPI044 | LCD DAT16 | GMAC1 RX1 UARTO 1TX
UARTO_CTS UARTO fo¥F &% GPI045 | LCD DAT17 | GMAC1 RX2 UARTO_1RX
UARTO_DSR UARTO ¥ £ #E4%F | GPI046 | LCD DAT18 | GMACL RX3 UARTO_2RX
UARTO_DTR UARTO £& i 1 4% 1f GP1047 | LCD_DAT19 UARTO_2TX
UARTO_DCD UARTO ZZJ8 aril] GP1048 | LCD_DAT20 | GMACI_MDCK UARTO_3RX
UARTO_RI UARTO #R4E& 127~ GP1049 | LCD_DAT21 | GMAC1_MDIO UARTO_3TX
UART1_RX UART1 H2c 45 GPI1050 GMAC1_TX0 NAND RDY#  UART1 ORX
UART1_TX UART1 35504 GPI051 GMAC1_TX1 NAND_CS* UARTI_OTX
UART1_RTS UARTL 13K K i% GP1052 GMAC1_TX2 NAND_CS* UART1_1TX
UART1_CTS UART1 f3 ¥R 3% GPT053 GMACI_TX3 NAND RDY#  UART1 IRX
UART2_RX UART2 245 GP1054 UART2_RX
UART2_TX UART2 3% 504 GPI055 UART2_TX
UART3_RX UART3 W ¥ GP1056 UART3_RX
UART3_TX UARTS 535504 GPI057 UART3_TX
UART4_RX UART4 2 i GP1058 UART4_RX
UART4_TX UART4 535504 GPI059 UART4_TX
UART5_RX UARTS B2 3% GPT060 UART5_RX
UART5_TX UART5 Kk % GP1061 UART5_TX

Notel: NAND_CS*/NAND_RDY*# 7~ NAND_CS1/2/3, NAND_RDY1/2/3 w] DAJC & &+ .

1B "1 UARTO 5 8 4~ PAD, UARTL1 A 4 /> PAD, UART2/3/4/5 % 2 4~, UART A&
£ PAD 3t 20 4>, UART —JLnJDURME T 10 MLk UART (iJa —FIl4fa+ ),

UARTO 1 UART1 #Rs28l 7 —43PUIh6EE, UARTO A 8 4~ PAD; UART1 R 4 4~ PAD,
XAMEHEF]F 7 CANO #1 CAN1 7 4 A PAD. FTLAE CANO/CANL ASFH (I, 1B &%
AT DLIRAE SR 12 MZR UART (5 — 140 fa+ B th+ 40,

% GMAC1 % H UARTI1&UARTO f# B f&% , UART1 #f L & H
CANO/CAN1/LCD(0.5.6.11) 58l &= ThREH: [ thi UARTO & A PWM SZElFa i 2 2k ef 11,
UART2/3/4/5 {REEAE. £ GMACL & BIEHE, 1B v LIA 1 A4 DIRefl 6 NPLk
M, ##& 10 NMHLE .

23.2 GPIO F&Essmik

sl | o | Ffeds | Hd |

=
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0xbfd010C0O | 32

GPIOCFGO

il & % /748 0 R/W

GPTOCFGO[30:0] 4+ & X R
GP1030:GPI00

L: %F R PAD 25 GPTO ThgE

0: %R PAD SN I RE

0xbfd010C4 | 32

GPIOCFG1

Pic B A7 A7 2% 1 R/W

GPIOCFG1[29:0] 4 W  XF |
GP1061:GP1032
1:X}R PAD iy GPIO Thfg

0: 1R PAD SN E Ih Rg

0xbfd010D0 | 32

GPIOOEQ

B NS RE 75 A7 A%
0

R/W

GPIOOEO[30:0]43#]%F 5 GP1030:GP100
126 GPTO # 32 Ak A
0: X R GPTO #4251 v %

0xbfd010D4 | 32

GPIOOE1

B AL BE AT AT 4
1

R/W

GPIOOE1[29:0] 4 5 X R
GP1061:GP1032

1: X6 B2 GPTO #i4% il M A

0: X B GPTO 4% il Ay

0xbfd010E0 | 32

GPIOINO

BNTA 0 R

GPTOINO[30: 0] 43 %I B GPT030:GPT00
1: %R GPTO By BN 1
0: %3 GPIO By AN{E N 0

0xbfd010E4 | 32

GPIOINI

BN 1 R

GPTOIN1[29:0] 4 5 X R
GP1061:GP1032

1: %P GPIO g NfE N 1

0: X GPIO #y AfE N 0

0xbfd010F0 | 32

GPIOOUTO

e 8 i Y 2 A7 4%
0

R/W

GPTOOUTO[30:0] 4 W  XF |
GP1030:GP100

L: %R GPTO BB A 1

0: %F B GPIO 4 HIE A 0

0xbfd010F4 | 32

GPIOOUT1

e B B Y o A %
1

R/W

GPIOOUT1[29:0] 4+ @ XF |
GP1061:GP1032

1: %R GPIO BB M 1

0: %R GPIO % BN 0

23.3 MUX ZFEEiA
GPIO MUX CTRLO ZEHuhb OXBFDO 0420, ZFA7#s HIHEiA U T, HEMEE N GPIO IhfRER),

MUX & #7451 B A AE A -
fr | ik E R
31: 26 TR
28 UARTO_UAE_PWN23 R/W
27 UARTO_USE_PWMO1 R/W
26 UART1_USB_LCDO_5 6 11 | R/y
o5 1202 USE_CAN1 R/W
24 12C1_USE_CANO R/W
23 NAND3_USE_UART5 R/W
22 NAND3_USE_UART4 R/W
21 NAND3_USE_UARTL DAT | R/y
20 NAND3_USE_UARTI_CTS | R/
19 NAND3_USE_PWN23 R/W
18 NAND3_USE_PWMO1 R/W
17 NAND2_USE_UART5 R/W
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16 NAND2_USE_UART4 R/W
15 NANDZ_USE_UART1 DAT | R/y
14 NANDZ_USE_UART1 CTS | R/y
13 NAND2_USE_PWM23 R/W
12 NAND2_USE_PWMO1 R/W
1 NAND1_USE_UART5 R/W
10 NAND1_USE_UART4 R/W
9 NANDI_USE_UART1 DAT | R/
8 NANDI_USE_UARTL CTS | R/
7 NAND1_USE_PWM23 R/W
6 NAND1_USE_PWMO1 R/W
5 TR
4 GMAC1_USE_UARTI1 R/W
3 GMAC1_USE_UARTO R/W
2 LCD_USE_UARTO_DAT R/W
1 LCD_USE_UART15 R/W
0 LCD_USE_UARTO R/W

GPIO MUX CTRL1 JEMuhl: OXBFDO 0424, ZFffas iR IR, H&EMEE N GPIO IhfAER),
MUX 27 f7-#% Bl B A e

fir | iR SR

31 USB_reset R/W
30:25 e
24 SPI1_CS_USE PWMO1 R/W
23 SPI1_USE CAN R/W
22:21 N4
20 DISABLE DDR CONFSPACE
19:17 N
16 DDR32TO16EN
15:14 N
13 GMAC1_SHUT
12 GMACO_SHUT R/W
11 USB_SHUT R/W
10:6 R
5 UART1 3 USE CAN1 R/W
4 UART1 2 USE CANO R/W
3 GMAC1 USE TX CLK
2 GMACO _USE TX CLK
1 GMAC1 USE PWM23
0 GMACO USE PWMO1
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24 AC/DC

24.1 BI$#hRZ%

1B 85 F PR AR 0 B = AN HJEEE (power planes) , W FERHIR
%= 24-1 1B BiRE

R | R

Core MM (main power supply) fi. HRLAT S3, S4, S5 L 63 AR, XA A5
£ 4k K A BT o

RTC R, BRIt RETEBOCT, B )46 30355 18 B )

DDR DDR2 A 7 5 H I

242 RGEL

1B SR ERG ERENN, KRS 5 E TR ETRCE . i N R PR

AT B
% 24-2 1B L HECE 5] IC

Fic & 51 BT ik

EJTAG_TRST s TAP E 1L

EJTAG_TCK A TAP [

EJTAG_TDI b TAP i

EJTAG_TMS 4 TAP T{E#iE

SYS_RSTN e RGN
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