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1.1 FrHENER

GW5ART #&7%1 FPGA 7= /&

1 7= ik

2k SR B 5 R AIP, R R G

A, WERIEFRE, BRI EE AlisE R stEse DSP, mi# LVDS #ZH UL +HE
(') BSRAM f#fifi % B3, [FIIS R A H WA ) DDR3, PSRAM fE# fr, SCRF 2 Rl ML

12.5Gbps SERDES, #®ftZ i sl B, &M TD#E. =ik

7N

1oz 2 R R R AL 1 T B R 1R AR FPGA BRI k35,
AR A FAAERER RO bR B s A

//TIII

1.1 SR

o [Tt
- 22nm SRAM T
- LV AR HLE: 0.9VA.0V
- S B AT I
o EHIMIEAZ IR
- B 15.1K 4§\ LUT(LUTA4)
- SR AT A A
o SCHF AR B AS BEALAT 4%

- SCRERUG T B P R 1 A A
oy

- LR S fERE
- 3R ECC Al [z 21 s
o R PSRAM f7ifith Fr

e X FF 270 Mbps % 12.5G bps SerDes H &
X BAK 10G DL N &5 2 Fi g it il

e S ¥F PCle 3.0 fifit%

LS pE
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RE A I BT 45 I

AES 5E il FPGA

- THx1, x2, x4 iEiE
- %% End Point #i5{,
o AT EEN T BE DSP ARk

VR T T AL B AR

- XHF 27 x 18, 12 x 12 } 27 x 36 fif)3f
VRIGHEA 48 7 B hnds

- XREEATIEIR IR

- CRRAAT RS K RN 55 Th A
I INIZ S5 ST 8 0 2% Th
- CRFTE R AL A A7 A

. Eﬁiéﬁi‘{ﬁﬁﬁ%LLJ\_ﬂiﬁ ADC, #iEF
Fis AT RSN AL H R R

o = ¥F MIPI D-PHY RX/TX fifi#%

- 3ZFE MIPI DSI Al MIPI CSI-2 RX/TX #&
(I

- MIPI £ %18 2 B n] IA
2.5Gbps(RX/TX)
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- YERZ 4 N EEEIE A 1 AEAE
T8, fE%HHr v e n] 18 10 Gbps

e GPIO 3 £F D-PHY RX/TX (MIPI IO)

- GPIO At & & MIPI DSI #1 MIPI CSI-2
RX/TX #4-f0

- MIPI D-PHY RX/TX {& i 22 BIE 18 5 15
AJik 2.0Gbps

e ¥ MIPI C-PHY RX/TX fifit%

- —/MIPl Quad, &% 3 =4
IS, e SEIL R
2.5Gsps(=5.75Gbps, RX/TX) ¥k &4 %

e GPIO 3## MIPI C-PHY RX/TX (MIPI 10)

o W HFZFh SDRAM #:11, #H5 < DDR3
1066 Mbps

o STHFZFI IO HIFArifE
- RO SR LT
- ij:# 2mA\ 4mA\ 6mA\ 8mA\

- LEFRGAR

o 16 NAfRA P, 2 METERE PLL. 2 4N
B

e MIPI D-PHY, MIPI C-PHY, PLL } ADC
B S R i A Bh A& 15 9 A2 5 -1 (mDRP)

o Y FEAC B R IE
- HFEJTAG Jit B it

- S FZ R GowinConfig it B =
SSPI. MSPI. Slave CPU. Slave
SERIAL /2 PCle

- Y JTAG. SSPI X B4 FE SPI
Flash, HAtiE A LUES IP §7 mfs
SPI Flash

- X RTHHR

- CRFHCRRR SO I g A i B
- XHFNCE AR R TR (CMSER)
- XF¥FOTP, fGA#8HA ME—) 64 fif

12mA. 16mA ZEIRZ)RE DNA FriR
- XA 11O AT Bus Keeper. &
Fi/ N7 BH & Open Drain % H % 10
# 11 FRIERIIR
2= GW5ART-15
B IC(LUTA) 15120
F1E 24 (REG) 15120
AT ER ST 2% 118.125
SSRAM(Kb)
PORFASBENLAE S 630
BSRAM(Kb)
POtk ST fE2 2 E 35
BSRAM(A)
PSRAM(#) 2 (CM90P, CM90PF, CS126P)
1 (MG132P)

L PSRAM(bits) 64M
NOR Flash (bits) -
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1 77 SRR 1.2 77 b5 BAIER
2Rt GW5ART-15
DSP (27-bit x 18-bit) 28
DSP Lite 12
2 BUHAI (PLLSs) 2
4 JRy ) A 16
i JH 2
Transceiversl? 4
Transceivers #% 270Mbps-12.5Gbps
PCle3.0 fifit% 1,
x1, x2, x4 PCle 3.0
LVDS Gbps 1.25
MIPI D-PHY fifit% 2.5Gbps (RX/TX),
4 HHRIEIE,
1 ISP
MIPI C-PHY fifi#% 2.5Gsps
(=5.75Gbps,RX/TX),
3 =4 s imiE
ADC 1
GPIO Bank #§ 4
N GPIO %3 38
ZHUE 0.9Vv/1.0Vi
!
o UINFEIFZSCRFIN BRI SR AR, it AERE.
o [UR[A] ) 2 S 45 1) Transceiver B AR, 1 Ab Jy & K Af «
o Bl K GPIO HU2 i s AEA SZ 3 B IR 115 00 T ol USRI R K GPIO #ii . Rkt el F s R P

II0 FEESHR 1-3,

o Mgy Vee fiFH 0.9V, 1.0V 53 hnu#e.

1.2.1 #HEREETIR

*® 12 FEMGIFETIR
ESESS = Memory 35! RE VA
CMO0P GW5ART-15 PSRAM 128Mb 16 bits
CMOO0PF GW5ART-15 PSRAM 128Mb 16 bits
CS126P GW5ART-15 PSRAM 128Mb 16 bits
MG132P GW5ART-15 PSRAM 64Mb 8 bits
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1 72 RREA 1.2 775 2813
< 1-3 GW5ART-15 S 4HEER
o GW5ART-15
e | R~
_ MIPI
g |xm gz [(om) (o) [BEVO - (Transce- \MIPI
(True LVDS Pair) | ivers D-PHY B#% | C-PHY %
CM90P CM Wire 0.5 53x |23 (11) 4 RX/TX -
Bond 4.9 4 BHEimiE,
1 i ppimiE
CM90PF |CM Wire 0.5 53x [23(11) 4 - RX/TX
Bond 4.9 3=
CS126P |CS Wire 0.4 53x [23(11) 4 RX/TX RX/TX
Bond 4.9 4 BmimiE, (3N =ZEE
1 e Mg
MG132P |MBGA |Wire [0.5 8x8 [38(18) 4 RX/TX RX/TX
Bond 4 ¥ymimiE, (3=
1 i iE i iE
!
Ul Transceivers [ 5 i 1] LLIA ) 10.3125 Gbps, 41T 8 Gbps I, HSZfitk b HEE, A RN
o
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2.1 ERIHE

2.1 Z5HHEE

2 s

2-1 12 R~ER (GW5ART-15)

| Gigabit Transceiver Bank |
C=
3 CFU CFU CFU CFU CFU CFU
T
CFU CFU CFU CFU CFU CFU
Block SRAM
&
CFU CFU CFU CFU CFU CFU
DSP
i,
oll —| | CFU CFU CFU CFU CFU CFU
W
L Block SRAM
o CFU CFU CFU CFU CFU CFU
- =<
o=
3 PLL
| o8 || I0B |

—
|
[

N ——————

<1 3 €uegol % ueg IdIN

<«—Gigabit Transceiver Bank——»
CFU

————— A CFU

| Block SRAM

| CFU

! DSP

| CFU

!

|

|

]

Block SRAM
|  CFU
DSP
————— - CRU
CFU

<— 1/0 Bank1 & 2 & Config & 0SC —»

4

PSRAM

Kl 2-1 5 GWBART-15 #efF-&5Hn i, PN RAHHES ) (SIP) , T
PSRAM f7ifits e T PSRAM &5 B AHSRHHEIE 2 L 2.2 PSRAM. GW5ART %7%1] FPGA
PE NS SR BB VEM R RNE S % 1.2 7740 (5 B0, 23N — N2 R ek, A
RN HBIER(I0OB), AWK T HURE SIS (BSRAM) i, Hp(s5 bt
Y DSP X DSP Lite. Gigabit Transceiver. MIPI D-PHY. MIPI C-PHY. ADC. PLL %Al

Fr A BIR 7 4% o

GWSART %71 FPGA 7= it = A8 I 4H 1 23 4 vl i B D e .t (CFU,  Configurable Logic
Unit). 7EZ8FPEEIRAT . BIUEREHES), ANFERENSAFATEAR PSR . T E DhRe s
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2 EMINA 2.1 ERIHEE

JC (CFU) UL E SR (LUTA) B, EARZES A EREA. HEMTRRHES %
2.3 AJHl B T)FEE L -

GW5ART %71 FPGA 7=l 110 TR fEZsFoMEl, L Bank ALK 5. 110 BHJE
YRR R T AR, B TR L. SDR TAEMER. & DDR #z\f1 DDR_MEM #&
Ko WHMERNESE 2.4 A H L .

GWS5ART %741 FPGA 7= i I HUIREF S BEH LA 428 (BSRAM) 7EZ 4 i B AT 1,
X2 P BB AR . EMBERNE S 2.5 LILGhE RGP 77 1 a5 IR

GWS5ART %71 FPGA 7= i Wik 1 408 A 75 5 A0 FEEH: DSP, 7l & FH 7 (1 s

R E S BT R, HMERNESE 2.6 L1715 ML .

GW5ART %71 FPGA 7= 5 3 R 2 Fi il 1) 12.5Gbps SERDES, #4135 Ri55% 2.7
Gigabit Transceiver & 2.8 PCI Express (PCle) Controller.

GWS5ART %71 FPGA 7= 5 & 181 MIPI D-PHY, SZ#F#r#E (MIPI Alliance Standard
for D-PHY Specification) , WA 1.2, FAZEEHEZS% 2.9 MIPI D-PHY .

GW5ART-15 #4E 04 f4% MIPI C-PHY, VEEEHES % 2.10 MIPI C-PHY .

GW5ART %71 FPGA 7= il 1 — 5 IKTh#E, KRN ADC, TFHREHES % 2.11
ADC.

GWS5ART %71 FPGA 7= 5 N ik T B PLL %5, & =2 54k PLL Bl Retig it al b
CRE IR B, I G B A R S BT DT I (R 4 R R (fE R A ) AR T
A LR TR . RIS = 5 N R T R A N B R g, SCRF 1.67MHz 2| 105MHz [T
%EIJ*/FD“IKY@I N MSPI 4mfe e B IR HERT B . NI BRI 2 1R HE nT dmAE I FH P i 8, 7

TRHE S 2.12 /71 Je 2.15 /AR E1 R 4% o

Ak, FPGA N E 7 FE FInl gt 2 5. 6(CRU, Configurable Routing Unit), A
FPGA W AT A RSB R . WRCE IRt (CFU) 1 1OB & #8 7317 45 A 4 5%
U, I T CFU WIBBEIEA 10B R IE 5 BTl . A4 T ii nl @it = = 2 S48 FPGA #At:
HaA . HAh, GWSART R%1 FPGA /= ik f2 it 7 & 1 & ISP a8 6, K%
W, &RESEA, UIRREENSE. HMERMTSH 2.13 2R E . 2.14 Wi E.
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2 GERINA 2.2 PSRAM

2.2 PSRAM

2.2.1 i

o HL 64Mb 171t 2 1H] o #Hjd 8n prefetch Z844) S I vy F 4 A& 4

o iLHUAEIR (RL): 24/20/16/13/9 o TARTRKE: K 2048 bytes

e S NJEIR (WL): 12/10/6/5/5 o HHEfE: /b 8 bytes

e CLK #iZ& (MHz) : 667/533/400/333/200 e i#fE: %/ 2 bytes

e 1.7V % 1.95V fitHi i I !

o [EhiREAME [ I (ATCSR) 2 SR S IEEAE IP Core Generator 3245 Py #r/4h B

_ e 1] PSRAM 4%l 251 1P, {88 4= I 38 1) 1P W] LA 358

o WA EERI. ERBBE BRI ocoaw i, R, EAELES
NP4 He I [apZ u] ’ =7 ’ = =Ny Z
PRI (RER % IPUG767, Gowin UHS PSRAM Memory Interface

o T ZQ Kk & 2CH IP /1 /1755 .
o XUBUEIHE I BEANEBh E BA W I B s
f&

DS1118-1.0 7(51)



http://cdn.gowinsemi.com.cn/IPUG767.pdf
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2 LEFA2E 2.3 TR B AL T

2.3 ATECEThRER T
TR EL T 4 6 (CFU) R MR 8 25 S0k FPGA 7= A A e, ANk s st ]

FH DY A A B 2 R R (CLS ) BA S AR B2 1 ] i B A 28 BT (CRU) ALK, Hor RN ml fic BB %
A5 TU I N3 2 (LUT) M D 27 25(REG), WKl 2-2 Fiaw.
CFU A1) nl e B B R nT AR YE S 37 e B R A A R R . BRI IC. FSRENLT
fiti 2 A0 A A7 AR DU b AR
*%F CFU MEZEAE R, 5% UG303, Arora V All 1555 #.0(CFU) /75
B o
& 2-2 CFU &#REE

»

Carry to Right CFU .

CLS3

|
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
: cs2 | |
| |
| |
| CRU |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

CLS1

CLSO

Carry from left CFU
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2 g5k 2.4 B N B

2.4 SRR

GWS5ART %41 FPGA 7 i f¥] GPIO R i idi Bt 2 Afolk F i F A8 IR F -~ Am i, AN B o FEL P
PRHERIZE 7y PP AR R SCRET (T SR RIS 2. AP0 & e« ALBRURE ] DL R oAt
PRETM L

GWSART #41 FPGA 7 fm I B A S0 2 4 AN i AR (10B), 3 ZLEL IS4 A\ it 2247 (10
Buffer). i \4itH 2 4E(10 Logic) A K AH R A] AR 42 B IR S yc =AM B2y o bl g R A 2k
B £ 70 55 TG B 2y B £ (CF U) i ARl 4 B A1 26 56 (CRU)ZE AL

i 2-3 Fos, RN B SRR S SR, 2 a0hRic oy A M B, EAITR]
CARCE AR —HZEME S0, tn] DAy B 5 20 B E o Nt G A7 2 2O T SOk
B g RSP AE AN ZE 3 FOP AR, NS AR AR T R IR R R SER ] LR T
T FAETIRE, T E T BRI o RS AT 2 BT L IC T T i LR A
Fir 9 BRI T F) LK

2-310B B HE

Differential Pair
AL
7 True Com p\

PAD A PAD B
A J A J

Buffer Pair A & B

A A Y Y
- |0 - |0
c e B ol [
A Y
10 Logic 10 Logic
A
_|ZolB |0 _ Dlo B
ze8elk  EFefek
5|58|5Y S 5 5Y
Q ~+|Q Q [~ Q
Y A
Routing

GW5ART %741 FPGA 7= it OB ) IhBEHS m .
o T4 X (Bank) K B AL B (Voo o) DL

e X ¥f LVCMOS. PCI. LVTTL. SSTL. HSTL. LVDS. Mini_LVDS. RSDS. PPDS.
BLVDS %% Fift H P h

o ¥ MIPI H P57 LA K2 MIPI I13C OpenDrain/PushPull #%

o FRULH NAF 5 IR T

o FRALH H1E 5 IRB) HL IR IE T

o GW5ART-15 i flt4i {5 5 Slew Rate %L1

o AN BIFR ST I B ER AR R . BB/ N o e BEL A R A T B A 28 T
o SRR

DS1118-1.0 9(51)




2.4 S N B

o i NI B R B AH . (SDR) ALK AU EE (DDR) 5% Firfi
2.4.1 I/O B EFrfE

GWSART-15

GW5ART-15 2844 1/0 1145 4 /> GPIO Bank, ¥ 2-4 fiix~.

2-4 /O Bank $%5 R E (GW5ART-15)

ueg

| AHd-O

Ol

AHd-A | ejueg |
0Ol

Gigabit Transceiver Bank

GW5SART-15

| 10 Bank2 | |

10 Bank1 |

Configu- |
ration

AN Bank 3521 1/0 HJE Vegioo Vecio AT LA E N 3.3V, 2.5V, 1.8V, 1.5V, 1.35V
B 1.2V PR B L Voo LY 1.8V, 2.5V B{ 3.3V,

NFESSTL, HSTL %5 /0 f AA5ifE, &> Bank iB$2ft— M7 2% HU K (VREF).
F P AT LA £4% A 1OB 9 & 1) VREF J5(0.6V. 0.75V. 0.9V. 1.25V. 1.5V BLAFET Vego

(I EE 51 HE 1 (369%,50%,64 %), B T4 VREF 4 A\ (fii il Bank F{L & —AN 1/0 & HIfE
AN VREF %\ ).

GWS5ART %1 FPGA 7= i A A K Bank SCREANFI I R PH B E, G4 5o f PHAN 22 73
HLBH P Fh . Fum R B A T SSTL/HSTL N4 . 24> X B H T LVDS/PPDS/
RSDS #iN. VEAE KRGS % UG304. Arora V i 45 F2dli /£ (GPIO) H /7751

GWSART-15 SCH7H 1/0 KA Je iy Al B B R 2-1. 3% 2-2 i

® 2-1 il /O KB RIS FEALE
/0 tHFmE | BIR/ESD Bank Vccio(V) HMHIRENREESI(MA) 7
MIPI_CPHY | Z4»(TLVDS) 2.5/3.3 2 sl b AT A 11
MIPI 1.8/2.5/3.3 2 sl b A B A 11
MIPI_3MA 743 (ELVDS) 1.8 3 sl b B 2% B2 11
MIPI_4MA 1.8 4 Bare b b B 25 B 11
LVDS25 #/%(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 RN R e A A A
BLVDS25 2.5/3.3 3.5/2.5/4.5/6 % s e A AR
DS1118-1.0 10(51)
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2 dikan 2.4 NS B

/O fitrE | RIRIES Bank Vccio(V) | HitHBREhEESI(MA) R FA

RSDS %43 (TLVDS) 2.5/3.3 3.5/2.5/4.5/6 RN e O A A

MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD I J7 3K 5)) 5 41 3k 5y
oA

PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 47/%1 355

LVDS25E FEy 25 8/2/416/12/16 SRS e RO A B

BLVDS25E 25 8/2/416/12/16 % m R B AL

MLVDS25E 2.5 8/2/4/6/12/16 LCD i /7 4k 5)) 5 51 R 5y
anfk

RSDS25E 25 8/2/416/12/16 OGS R R A AR

LVPECL33E 3.3 8/2/416/12/16 i

HSUL12D 1.2 8/2/4/6 LPDDR2

HSUL12D_| 1.2 8/2/4/6 LPDDR2

HSTL15D_| 1.5 8/4/12 FAEH N

HSTL18D_| 1.8 8/2/416/12/16 yeZirAAm

HSTL18D_IlI 1.8 8/2/416/12/16 yeZirgeAm

SSTL12D | 1.2 8/2/416 yeZirAAm

SSTL135D_| 1.35 8/2/4/6 YeZize AN

SSTL15D_| 15 8/2/4/6/12 ez

SSTL18D_| 1.8 8/2/4/6/12/16 ez

SSTL18D_I 1.8 8/2/4/6/12/16 et

SSTL25D | 25 8/2/416/12/16 peafi s an|

SSTL25D_ I 25 8/2/4/6/12/16 FPtide

SSTL33D_| 3.3 8/2/416/12/16 FPAt %

SSTL33D_I 3.3 8/2/416/12/16 FPAt %

LPDDRD 1.8 8/2/416/12/16 LPDDR /% Mobile DDR

LVCMOS10D 1.0 2/4 AR

LVCMOS12D 1.2 8/2/4/6 EH R

LVCMOS15D 1.5 8/2/416/12 RN

LVCMOS18D 1.8 8/2/4/6/12/16 bl N

LVCMOS25D 25 8/2/4/6/12/16 AN

LVCMOS33D 3.3 8/2/416/12/16 T

HSUL12 R 1.2 8/2/4/6 fEfifRE N

HSTL12_| 1.2 8/2/4/6 ezl an|

HSTL15_| 1.5 8/2/4/6/12 FAti

DS1118-1.0
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2 dikan 2.4 N B
/O iR | RIRIES Bank Veeio(V) | HitH3EENEESI(MA) R FA
HSTL18_| B 1.8 8/2/416/12/16 frie
HSTL18_lI 1.8 8/2/4/6/12/16 YeZi e AN
SSTL12_| 1.2 8/2/4/6 et
SSTL135 | 1.35 8/2/4/6 et
SSTL15_| 15 8/2/4/6/12 et
SSTL18_| 1.8 8/2/416/12/16 ezl an|
SSTL18_lI 1.8 8/2/416/12/16 fPtid
SSTL25 | 25 8/2/416/12/16 FAAt %
SSTL25 I 25 8/2/416/12/16 FiAt %
SSTL33_| 3.3 8/2/416/12/16 FAEHE N
SSTL33_lI 3.3 8/2/416/12/16 fitz
LVCMOS10 1.0 2/4 AR
LVCMOS12 1.2 8/2/4/6 HEH N
LVCMOS15 1.5 8/2/4/6/12 bl N
LVCMOS18 1.8 8/2/4/6/12/16 AN
LVCMOS25 25 8/2/4/6/12/16 AN
LVCMOS33/ 3.3 8/2/416/12/16 WARO
LVTTL33
LPDDR 1.8 8/2/416/12/16 LPDDR J Mobile DDR
PCI33 3.3 8/2/416/12/16 PC Fk ARGt

| 2-2 A /O LB RIS FARE
/O SNFRAE Big/ES Bank V¢eio(V) T FEFIR IR EEE Vrer
MIPI_CPHY Eh 1.2/1.5/1.8 %5 &
MIPI 1.2/1.5/1.8 %5 &
ADC_IN 2.5/1.0/1.2/1.5/1.8/3.3 % %
LVDS25 2.5/1.0/1.2/1.5/1.8/3.3 % %
BLVDS25 2.5/1.0/1.2/1.5/1.8/3.3 % %
RSDS 2.5/1.0/1.2/1.5/1.8/3.3 i 7£r
MINILVDS 2.5/1.0/1.2/1.5/1.8/3.3 % %
PPLVDS 2.5/1.0/1.2/1.5/1.8/3.3 % %
HSUL12D 1.2/1.0/1.5/1.8/2.5/3.3 % %5
HSTL12D | 1.2/1.0/1.5/1.8/2.5/3.3 % %
HSTL15D_| 1.5/1.0/1.2/1.8/2.5/3.3 % %
DS1118-1.0 12(51)




2 g5k 2.4 B N B

/0 $NFRIE BiRIE D Bank Vceio(V) X FHR IR BEBE Veer
HSTL18D_| FEhy 1.8/1.0/1.2/1.5/2.5/3.3 F 4
HSTL18D_II 1.8/1.0/1.2/1.5/2.5/3.3 % %
SSTL135D_| 1.35/1.0/1.2/1.5/1.8/2.5/3.3 | & %5
SSTL15D | 1.5/1.0/1.2/1.8/2.5/3.3 % %
SSTL18D_| 1.8/1.0/1.2/1.5/2.5/3.3 % %
SSTL18D_lI 1.8/1.0/1.2/1.5/2.5/3.3 % %
SSTL25D | 2.5/1.0/1.2/1.5/1.8/3.3 % %
SSTL25D_ I 2.5/1.0/1.2/1.5/1.8/3.3 % %
SSTL33D_| 3.3/1.0/1.2/1.5/1.8/2.5 % &
SSTL33D_ I 3.3/1.0/1.2/1.5/1.8/2.5 % %
LPDDRD 1.8/1.0/1.2/1.5/2.5/3.3 % %
LVCMOS10D 1.0/1.2/1.5/1.8/2.5/3.3 % %
LVCMOS12D 1.2/1.0/1.5/1.8/2.5/3.3 % %5
LVCMOS15D 1.5/1.0/1.2/1.8/2.5/3.3 % %
LVCMOS18D 1.8/1.0/1.2/1.5/2.5/3.3 % %
LVCMOS25D 2.5/1.0/1.2/1.5/1.8/3.3 % %
LVCMOS33D 3.3/1.0/1.2/1.5/2.5/1.8 % %
HSUL12 BB 1.2 & o
HSTL12_| 1.2 P %
HSTL15_| 1.5 P %
HSTL15_lI 15 2 &
HSTL18_| 1.8 2 %
HSTL18_lI 1.8 P %
SSTL135 | 1.35 = o
SSTL15 | 1.5 & =
SSTL18_| 1.8 & o
SSTL18_lI 1.8 & &
SSTL25 | 2.5 & &
SSTL25 I 2.5 & &
SSTL33_| 3.3 & o
SSTL33_lI 3.3 P %
LVCMOS10 1.0 P %
LVCMOS12 1.2 2 &
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2 g5k 2.4 i Ny B

/0 $NFRIE BiRIE D Bank Vceio(V) X FHR IR BEBE Veer
LVCMOS15 B Ui 1.5 & 7£r
LVCMOS18 1.8 & 7&
LVCMOS25 25 & 7&
LVCMOS33/ 3.3 = %
LVTTL33

LPDDR 1.8 P %
PCI33 3.3 P %
LVCMOS10UD12 1.2 & &
LVCMOS10UD15 1.5 P %
LVCMOS10UD18 1.8 P &
LVCMOS10UD25 2.5 & o
LVCMOS10UD33 3.3 & %
LVCMOS120D10 1.0 & o
LVCMOS12UD15 15 P %
LVCMOS12UD18 1.8 2 %
LVCMOS12UD25 25 2 &
LVCMOS12UD33 3.3 o %
LVCMOS150D10 1.0 P %
LVCMOS150D12 1.2 & &
LVCMOS15UD18 1.8 P %
LVCMOS15UD25 25 P %
LVCMOS15UD33 3.3 P &
LVCMOS180D10 1.0 e o
LVCMOS180D12 1.2 & %
LVCMOS180D15 1.5 & o
LVCMOS18UD25 25 P %
LVCMOS18UD33 3.3 P &
LVCMOS250D10 25 2 &
LVCMOS250D12 3.3 o %
LVCMOS250D15 15 P %
LVCMOS250D18 1.8 & o
LVCMOS25UD33 3.3 P %
LVCMOS330D10 1.0 P %
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2 g5k 2.4 B N B

/O i NFR/E BiR/ESD Bank Vecio(V) T HEIRFIEI B BE Vrer
LVCMOS330D12 | #ii 1.2 = &
LVCMOS330D15 3.3 P &
LVCMOS330D18 1.8 = %
LVCMOS330D25 25 & %
VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 o v
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2 LEFA2E 2.4 S N B

2.4.21/0 iB%5
K| 2-5 5 GW5ART %1 FPGA 7= 5 (1) 1/O 38 %8 ¥ % H4 350 45
A 2-5 /O ZEat REE
fmmmmmmmm A
| OTMUX :
l g |
:TXI TRIREG > |
| TO |
| GND —>» :
: > Q > |
. > OSER | Q0 ODMUX -
: g ODELMUX |
|
| |
: DI » OREG >
I )
|
|

K| 2-6 5 GW5SART %1 FPGA 7= 5 (1) 110 38 %8 1% N34
B 2-6 /O BN REE

|
: IDELMUX
|

» IREG—— > Q

GW5ART Z %1 FPGA 7= it (1) 1/O 1248 (1) 28 A5 B i B 201
HEIRHRIR
2-7 IR IODELAY . &4 1/O #i07 IODELAY #8k, P AT LU iZ 5 rr
/0 3G MAA ) delay FH TR MmN 5 5 HER . B BHIEEN A Ty SZEAT
AR A ZEIR 2P %y DLYSTEP. IODELAY L ZEIR I ] A Tootay = Tayorset T Tatyunit
DLYSTEP, SIEIRZHB][AIWIEE 2-3 Fis.
£ 2-3IODELAY RERSE

Min. Typ. Max.
Taiyoffset 200 ps 250 ps 300 ps
Tayunit 10 ps 12.5 ps 15 ps
DLYSTEP 1 - 256
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2 g5kl 2.4 S N B

2-7 IODELAY =~ EH

) o |
OFFSET DLY UNIT
SDTAP |
SETN | DLY AD)
VALUE |

A = HIE R 1) 77
o A
o AT, WL G LEAIE IR A B SR LI BN 2 VR T B A A
o &N,
I/O 78
Kl 2-8 9 110 FiArdetiite, &A 1/O HHRAL v dufifi N\ 75 /785 IREG. #ith 77 /725 OREG
=2 H 2 74 TRIREG.

2-81/0 HHEHR~EE
0 e
. CE

- CKK
. > SR

F!

o CE ] LAWK HL A 24(0: enable)sl &= HF A 2L(1: enable).
o CLK mJAgmfE Ny Ik ml T B R Ak %

e SR FILA4wFE N [F)2D 170 ¥ SET/RESET B L% (disable).

o A A7-an Al LA AR N FF 474 (DFF) Bl A7 2= (Latch).

SIS DES M3t S 153 SER &tk

GWSART 241 FPGA ™ il {5 2 Ff LU S A 2 A JF RO s e i Th g, Bk Gk 2-4 fir

INo
R 2-4 TR B H/FHRHER

ML IT AR b2 =02 d

i NIZ 4 1:2/1:4/1:7/1:8/1:10/1:14 / 1:16 / 1:32

i 32 4 2:1/4:1/7:1/8:1/10:1/16:1/14:1
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2 g5k 2.5 BURah S BEALAT if 25 Bk

243 /O ZE IR

GWSART %51 FPGA 7= ] /O B4 28 TAEE. SR TEBEU R, /0@
VO %4345 5 %) LT LIRL B A5 5« MM 5. INOUT {5 5 K =4 5 5 (=&
% 15 5

T 110 B T RITEE R, 153% UG304, Arora V /448 /1 £ EI(GPIO) /]
SR o

2.5 FARFFSREHL R & RF IR IR
2.5.1 f&fr
GW5ART #7471 FPGA 7= it 7+ & PR AN A 48 B8 . X LS A7t 28 TR 4%
MRS, DT, DB FPGA B4 . B FR NHUIR A BEN LA 28
(BSRAM) . BSRAM #&fit 5 F#fERixC: Him K (Single Port) , X 450 (Dual
Port) , Dyt 15 (Semi Dual Port) , ¥ ECC IhRgrI X im #E: (Semi Dual Port
with ECC function) A& H izl (ROM) .
F= & MPUIRFF S BEN A 28 508 P s vERe vt S fit 7 ORFE . DLUR 72 BSRAM SCHf
(1 &P R
e —Ht BSRAM &4 18 Kbits, & Al it & N 36Kbits
o 4P AIZE [ 1A %] 380MHz
o SCRFHLUR M
o CHERRUG R,
o SRR DXL A5
o SCRFHY ECC Thfef ¥t 5, 4t ECC Al &2l Hi Dhfe
o WRFH A7
o K T P B K SCHF 72 bits
e 7 ¥F byte-enable ThfiE
o UL [ ASE RH O Xy AR 2 SRR 5 I B s . HiHfs A 584 57
o LA SCRF A AR A HH B I i
o i Normal #zUFT Write-Through 45 5
PN 2 SRR PN
2.5.2 TR SR AL BAER
GW5ART 241 FPGA 7= it [ HIRER A BN LAE it 2% 7] SCHe 2 M 808 58 28, sk 2-5

>l
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2 LRI 2.6 HUr {5 5 A B AR

< 2-5 FitRACE IR
EhaE YT E SN BTt S 17 ETa TS S il PR TPE
16Kbits 16K x 1 16K x 1 16K x 1 - 16K x 1
8K x 2 8K x 2 8K x 2 - 8K x 2
4K x 4 4K x 4 4K x 4 - 4K x 4
2Kx 8 2K x 8 2K x 8 - 2K x 8
1K x 16 1K x 16 1K x 16 - 1K x 16
512 x 32 - 512 x 32 - 512 x 32
18Kbits 2K x 9 2K x 9 2K x 9 - 2K x 9
1K x 18 1K x 18 1K x 18 - 1K x 18
512 x 36 - 512 x 36 - 512 x 36
36Kbits - - - 512 x72 —

T A X PR, Pt . 4 ECC T RE D B A5 2 R sk =
) 1A [ K B8 2 4 s BB 5% UG300, Arora V 721£44BSRAM & SSRAM) /1 /7515
2.5.3 ECC

POk S BEHLIE 23tk BSRAM & ECC REZRE, B 1 T8 &4 LA s 1%
HOEAT HAR A I e IE . B a0 R
o {YfF SDP 512 x 64 #5:0F 3#f ECC iRl & 4 i
o Y ¥F 64-bit SRAM % 1 bit R IE, 2 bits iRk
e 72-bit ECC itk 45 64-bit HE 7 1 8-bit parity bits(K4& 1)

o 5 31 ALAIZ 63 A3 HF 1 bit [ 2 bits i iRIEA

2.6 B FIE SRR

GW5ART %741 FPGA 7= A £ & 1) DSP %R, % DSP fi# ¥ 5 & nl i & F 7 1
MRS TE S FER, WFIR, FFT #%it%. DSP AN Fitatfae . WFEMARE. I
FEACEEIL AL

DSP R4
3 MR (12X12, 27X18, 27X36) HIiLds
26-bit Hi N4 UigE
48-bit IEAR/ZHEIEH HIT
TR IIRE
% /N feyFi s T Ik I S B BE K A TR R e ik
o WFF27X18 LRI R N FeMIhHE
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2 ERNA 2.6 H (55 A E s b

o CHFMIAN 12X12 Feik A KA f5 R Ihse
o CRFF ALK LA 55 B Th g
o WA T
A~ DSP =t =40 k-
o Hifn#R
o JeikdE
o HARZH AL
2.6.1 EUfiN&S
B~ DSP (& —/Naings, SEETn. TR ALIhRE .
AT INES AT DSP (W ai, A WA\ v -
e 26-bit #Hi A\ C;
o J£1T 26-bit Hi N A Tk SIA.
BN\ ity B S P A7 A AR N 55 AR
2.6.2 L ER
4~ DSP 28— 27 x 18 K3 %s MO(multipliers)fl—A™ 12 x 12 {I3R1ESS
M1 (multipliers), 228 (multipliers)h. TRINEE 2 f5, FIRSCEIRIZIZE, H b Flf H i
SRR A7 A7 A RN 55 B AR 2
FeiE A MO S5 e B AR L4
o /27 x 18 Ffeikgy
o —/N12x12 Ifeikds
o %> DSP W DAL B Jil—A™ 27 x 36 Feikas
Peik s M1 DOSCHFILE N —A 12 x 12 feidids.
ek gs MO FIaRR: 2% M1 A IR & Jy 12 x 12 Feikas, H ALU fdifens, FTRASZEL 12 x
12 SUM K,
263 EARIZIERETT
A DSP & —/NUHINIE 48 7 ALU, J&XF ik 88 T RE 1t — 20 s, i N it Rl 4 H
Ui ) R A AR AN S B, SRR IREEAE MO B . R M1 B (BR 48bit #R1E%L
D) . ALU Zl4 A f& ALU %t S 15tk & PRE_LOAD B I Ik ik iz 5 .
2.6.4 BAEER
WL HE S TS DSP 2R AR . HRER IR
o ik (multiplier) =
e 3[6i% 2N (accumulator) i =
o SRy RAN B
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2 N 2.7 Gigabit Transceivers

RKTHAE T BEBIRE L VEAE S, 2% UG305, Arora V 2715 54 7% DSP)
I TER o

2.7 Gigabit Transceivers

GWS5ART %7%1 FPGA 7= i 3 #F Transceiver Quad, 1> Quad #F& % 4 Mk 4,
AU BRI E — RS S (TX) M — PN EER(RX),  SCRFA 270Mbps F| 12.5Gbps 144
WA, IFFATACE ) PMA fi1 PCS.

Transceiver Quad Z5 17~ & EInEl 2-9 fis. KRR T frs
e PCI Express, V3.0 (2.5 Gbps /5.0 Gbps)

e 10 Gigabit Attachment Unit Interface (XAUI) (3.125Gbps)
e RXAUI (Reduced XAUI) (6.25Gbps)

e CEI-6G-SR (6.375Gbps)

e SATA Rev3.2 (6Gbps/3Gbps/1.5Gbps) (need soft IP support)
e Serial GMII(SGMII) (1.25Gbps)

e CPRI (need soft IP support; soft IP available)

e JESD204B (need soft IP support; soft IP available)

e Rapid-lO (need soft IP support; soft IP available)

e 1000Base-X (need soft IP support; soft IP available)

e 10G-Base-R (need soft IP support; soft IP available)

e SDI-TX/RX (need soft IP support; soft IP available)

e SLVS-EC(RX) (need soft IP support; soft IP available)

e [nterlaken
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2.7 Gigabit Transceivers

2-9 Gigabit Transceiver &R EE

Bank 0
Quad 0
CHO PMA CH1 PMA Common Logic CH2 PMA CH3 PMA
TX + RX TX + RX TX + RX TX + RX
CHO PCS CH1 PCS CH2 PCS CH3 PCS

PCle PCS + Flexible PCS

PCle PCS + Flexible PCS

PCle PCS + Flexible PCS

PCle PCS + Flexible PCS

FPGA Fabric
2.7.1 PMA
o EAPMABE 44 lane. B lane SCRFEHE [FIB Aok M, BFEMALE) TX FT RX,

HIZHFFAS R R O

o f> Quad HLEMW A PLL (—4Jy LC PLL, 71— A4k PLL)

o RiXimFrHEA SSC HIZH N8 (Transmitter through tracking of spread reference
clock)

o ik CFF A dn A ge, CRFIEAT 1 tap pre-cursor J 1 tap post-cursor %, &S
T 524 (Lane driver with programmable transmitter equalization with 1 tap pre-cursor
and 1 tap post-cursor to improve signal integrity)

o CRFHEMAA. MBI, LRGN, ERAA X (Voltage mode/current mode
lane driver with board AC coupling.)

o STHF I AT G A 14 B I [H] £k 1 38 1 2% (CTLE)

o LS A BN S AN E A 1 & HL % (CDR), #9122 +/- 5000ppm

e PCI Express Beacon 15 5 7= K A&

2.7.2 PCS

o LHfifit% PCle PCS

o RIEHI PCS, 3Z#f PCS HiE X

o 8b/10b Jwht ds/fFhd 2%

o GWS5ART-15 #3F 3 #F 8b/10b/64b/66b Zfit 25/ it 75
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2 g5t 2.8 PCI Express (PCle) Controller

o IR TX AL E

o S FF RX@IEZE M CTC

o FIH IF FIFO fiift H P R4kt

o T RFRIHFIHATHI 8/10/16/20/32/40/64/80 137 H i v &

2.8 PCI Express (PCle) Controller

GW5ART %71 FPGA 7= intuh PCle & pid% 3k, 8L PCle WX v 523 FPGAs X [H]
B E € GBS, 3% ASSP i Sk 443 FPGA, T DU M5l 28 5o 2738 18 T LR 26 3E
fii % (Host Bus Adapter, HBA) .

PCle 4 it LT HURF a0 T
e A PCle 3.0 ZEAME
o W HFx1, x2, x4 i#IiE
e 7 #F End Point #z{
e ZFF Gen1 (2.5GT/s) . Gen2 (5GT/s) . Gen3 (8GT/s)
o £ /N1 BAR (Base Address Register), #J {77 BAR & &
o SR AKB fEHEk faf
o SCHF H BhREREE T B

o WEIEMM BRI, HYsiRik® (Advanced Error Reporting, AER) 5 3| S & ¥R T
4K (End-to-End Cyclic Redundancy Check, ECRC)

o CFFRRCERISH: WIEWE . BB A/ FPGA IR IIEL . S50 Bl
DA B b A7 4 B RS AT D8 55

T PCle Controller 5 £ V{4115 5., 5% IPUG1020, Arora V PCle Controller /1 /7
EE .
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2 ZEMNA 2.9 MIPI D-PHY

2.9 MIPI D-PHY

2.9.1 7&#% MIPI D-PHY RX/TX

GW5ART %51 FPGA 7= W ikf# % MIPI D-PHY RX / TX. % D-PHY & T 54T &R
#2110 (Display Serial Interface, DSI) & 4T7H:1% k¥ 0 (Camera Serial Interface,
CSI-2) . FEAFMHT:

o S ErbrvE (MIPI Alliance Standard for D-PHY Specification) , fiii4s 1.2,

o SCRFHAEIE(HS, High-speed)ii, HLidE 5 E % = nliA 2.5 Gbps, .4 &% =K
10 Gbps (4 BEEPRIEE) .

o IRZ I ¥F 2 4 MIPI D-PHY, H4HRZ 4 NEHEEEF— A0 PPEiE.

o XHFPXAMKIIFE(LP, Low-power)fERi, HdffL4#E 2y 10 Mbps.

o ErEMEIL, MWIEAAINFE (Word Alignment) FlEiE [ 5% (Lane Alignment) .
e MIPI D-PHY RX 3Z#F 1:8 #:{5 1:16 Fix.

e Y FF MIPI D-PHY TX 8:1 5 16:1 £,

e X fF MIPI DSI 1 MIPI CSI-2 ¥ )= .

e fitZ MIPI D-PHY A % H i) MIPI Bank.

T Gowin MIPI D-PHY RX B Z #4155, 5% UG296, Arora V Hardened MIPI
D-PHY /755 »

2.9.2 GPIO 3Z#f MIPI D-PHY RX/TX

Fl GPIO 528l #4% MIPI D-PHY RX/TX i}, A[iE=Fh 10 28%. TLVDS . ELVDS X
MIPI 1O,

fi5 GW5ART £ %1 FPGA 7= i # 3 it TLVDS/ELVDS 10 2R S8 #4% MIPI D-
PHY RX/TX. ffif] LVDS/ELVDS IO ZEAYsHL MIPI D-PHY i, it LVDS25(E)
+LVCMOS12 (175 R kA, MIPI HS 1 MIPI LP, F175 BB R AN B BH N 2% . 3545
GW5ART %741 FPGA 7= SZ R MIPI-IO 2575, MIPI 1O PEE AL T HIBE N 4%, SZRF HS Al
LP M E3h V1. GWSART %41 FPGA 7= i i) MIPI 10 SR8 SCRFIF AL NS 2-6 fis .

HAKK 10 3 BUR F 4himdz 538, AT LAZ% IPUG948, Gowin MIPI D-PHY RX TX
Advance /1 /755 > “4 TIReiR” .

& 2-6 GW5ART %3l FPGA F=R#) MIPI 10 & 3 #751%

= MIPI RX MIPI TX
GW5ART-15 | fiffi Bank fii4 Bank
FEEREU T

o HFriE (MIPI Alliance Standard for D-PHY Specification) , 4 1.2.
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2 ERINA 2.10 MIPI C-PHY

o WHIEIE RX A TX 844200, RX L4 2R Hm 1 = ] 13 1 5Gbps TX A R H
e A5 1.6Gbps, Hr 15K #8414 i RX/TX A% i 5 5@ 18 ft 5 1] 15 2.0Gbps.

o W HFHLAEIH(HS, High-speed)fizl.

o M FMKIIFE(LP, Low-power)ffEAR

o T HrHiTEIE(HS, High-speed)¥iE#: 7 ikl
o ¥ MIPI D-PHY TX 8:1 #3055 16:1 #3{.

o 7HF MIPI D-PHY RX 1:8 #:{55 1:16 =,

e 7 #F ELVDS. TLVDS 5 MIPI 10 25 10 Type-.

o PEHIEIELE LP B T AT, E 2 )y 10Mb/s.

2.10 MIPI C-PHY

2.10.1 ##4% MIPI C-PHY
GWS5ART-15 P88 1% MIPI C-PHY RX & TX, B Eak ¥R Eak R, FIE M T3
15 Sk PR AL F 58 2 6 0 s e AT
o Y FFhriE MIPI C-PHY V1.2,
o — /N MIPI Quad, &% 3 A =RHUREHE, RXTX Sl Hib % ik 2.5Gsps
e MIPI C-PHY RX s, ScHrEsh b,
e MIPI C-PHY TX ¢ Hrmsiisi = .
o SRR IhFEMI, Bl H 40 2% B = T % 10Mbps.
o RX E R S HF De-skew T .
o RX CHFLRIERIMTES, HK Delta I41H > 8dB.
o I ALP B (FTHE) .
2.10.2 GPIO X #f MIPI C-PHY RX/TX

GW5ART-15 (] GPIO 3¢ MIPI C-PHY MIPI 1O 5%, it MIPI C-PHY 10 #=X 7] LA
Sz MIPI C-PHY RX/TX.
FERHEW T
SCEEFRUE MIPI C-PHY V1.2
SO 3 A= 2
S #F MIPI C-PHY RX
ZF MIPI C-PHY TX
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2 ERINA 2.11 ADC

211 ADC

2.11.1 ADC
44 FPGA MTwiEiB A )1, VAR N ERERI L ARG, 1% ADC 1] BAj
FEES DAY IS U PR R EEL Y A P K R AR R AN SR . AR, FPGA $RMEFEE B H i nl e
B GPIO £:11 DLz ADC G581, 85 ADC [ IEIE, 1T LAY 2 & 1 A8 1) iU
B R A T SRR W K
FERHEW T
o 15K 314 ADC M4L: 11
o ZHHLIH: NE
o FIFEKEE: 10 bits
o KAEMfEh: <2MHz
e ADC HiRHAHEIE: 0~1V
e 60dB SNR
o EARIKAKER: +/-2°C
o HIRfEEINELE: +/-5mV
XT ADC HZ (s BiS% UG299, Arora V ¥ 75 ##(ADC) 1 /' 75 5

2.12 B4

Bk B S AT AT FPGA mPERERI M 2 OG22, GWSART %51 FPGA it 1%
H &R N2 (GCLK), HEEZBGEFRITA SR, Bk T GCLK B, 44t 78k
(PLL) . g s HCLK Al DDR 77 #2% A kit 8 DQS S5 B B
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2 ZERINA 2.12 W4

2-10 SRHFATH IR (GW5ART-15)

Gigabit Transceiver Bank

| |

i GCLK MUX

PLL l

L [ pas | [ P | [ oas |

AHd-O IdIN

yiueg o/l

€3ueg o/l

AHd-Q IdIN

| | | |
1/0 Bank 2 /0 Bank 1

[ 1/O Bank I HcLk HCLK_MRCC

2.12.1 £/ # ~ 2.12.4 DDR 77 1Z #7200 #2# DQS 25 H B4k, KT &/
BRI ER . BEAHPE & DDR 17 i g8 82 D R Bk b st B0 DQS &5 Z R 4IE BiE S %
UG306, Arora V #/#75JR(Clock) /1 /157 -

2.12.1 £ EET§h

GWS5ART %1 FPGA 7= 2k 16 N4 Rt i . GCLK Fr el sk 1 4 FE ik 4 i
PLL i%iHi. SERDES B #h. HCLK 1t UL & B im ge sk s, A% FH & B A i fdm A LA
HHEIFHIR e RE, TS 4 R ER S .
2.12.2 EiRET§h

GW5ART Z7%1 FPGA 7= s 8 HCLK, BEAEEI AR mZEERE, AT LLSZER 1/0

seEPERE R e, &L T TEE RN B R0 OB A i Do et A . 4> Bank SCRFI
¥ HCLK, fni| 2-11 fox.
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2 ERINA 2.12 W4

2-11 HCLK ;REBE (GW5ART-15)

Gigabit Transceiver Bank

z |

Y

(I) r

I

I

8 ]

vy}

3

FE N e

=L ™. HCLK Bridge MUX

=

3 SRl [l 1oBank
w =7 .....

z ||= HCLK
]

E HCLK_MRCC
A [ pas' | [pe ] [oas |

—» HCLK Output

[ } ] -t—— HCLK Input

CUOBank2 10 Bank 1

HCLK AT EAFR k45 FH A FH K Zh BERE R0 T «
o AR IR B REREL, W BT IO P e N A 5
o R B SR, AR ORI N I B AR AL — B S b, T 10 124 TARRL
o ZhASH R Bk RS .
o IR AR, HT L HI B IR A I B 5

o 4 JRiE ikt £ HCLK Bridge #H, Al HCLK I35 5% R —4 Bank H1. 14F,
HCLK B} #1155 M 10 Bank 3t A J5 18 7] 5 2 FH2E 10 Bank [ £ 47

I
X RIUE I S 5, BEBURLER—/ 10 Bank, B {E 52 [ skew /.
2.12.3 §5iHEEF
BUMER I 2 —Fh S iz i s, WIFRBIFEA (PLL, Phase-Locked Loop) . #JH 4k
NS I B S HR K N 3R 15 5 R AR AT .
GW5ART %741 FPGA 7= i i) PLL #EHeRE 5 SR AL AT DLEE & O, 3 i B AN [H] 1)
ZHA] LBEAT I (AT S R B (R AR 0 40) . MRS TREE . o &S B R 45 T R
GW5ART 51 FPGA 7= 51 i1 PLL ALERAF R0 T
o IR T BRI A
o HLHLPLL, 1 BRI da RIS SCRE 1/8 ANEU A
o IR b4 LK
o FRGUER M
o CHRYAII B A A (T B IP)
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2 S 213 R EEM

e VCO T./EMZJEHl: 800 MHz ~ 1600 MHz
e CLKIN #iZE[l: 19 MHz ~800 MHz
2.12.4 DDR #Fi#ss#E O #EE DQS
GW5ART %741 FPGA 7= ii: () DQS B2t 1 4~ 1) T REk S RF DDR fE #2842 LI
B oK :
o L DQS N, HIPILIFES) 1/4 ML
o NI NZAERME IR/ S R
o N HZ IR LA A AE S
o {21k DDR fii i B 815 5
e ¥ DDR3 5 Hi 35
DQS M R 2 TAERIE, SRR 10 O FHEK.
2.12.5 K&k
YE % CRU A 24h 78, GWSART %741 FPGA 7= SR 4L 7 RIE £ 8 K2 (LW) & T .
LW —J5 i n] LRSS #1445 DFF $2 it ehffige (CE) . BHEAr (SET/RESET) {55
F—JiH, R LLHEE SR, (R EEdEE S .

213 £ /EEN

GWS5ART #41 FPGA ™ & — L AR R BALME, ERERBISFII A
Wi, THES S EABRS BN, CFU M I/O H 274748 2 mT DS L E .

2.14 fwIZECE

GWS5ART %741 FPGA 77 i 3 HF SRAM ife, Rk, &R E LS 752 308 4000 B 20k
SCAEIEAE . R, P AT DURYE B 5 7 SRS B HOE SR AEAE SN Flash . B
Ja, #afFNANEE Flash sz BUC B £ s 2] SRAM Hi

GW5ART %741 FPGA 7= i b 7 S Rl FLs A JTAG BLEBIS), ESCHF
GowinCONFIG fic EfEx: SSPI. MSPI. Master CPU. Slave CPU. Master SERIAL.
Slave SERIAL % PCle. [FIFSZRFE A CREGRmSCEME Mg A% B . SR SEU
F 2l sk, SZEE OTP,

HEZEMFRHE S
o UG720, Arora V 15K FPGA /=i 4 721 & T/

2141 HERHAR

GW5ART %751 FPGA 7= i > Frifiid JTAG/SSPI/QSSPI 5¢# i i goConfig I2C 1P /
goConfig JTAG IP #4778 5t TH4, RISHAT SCRFEA I I AR RITE O N g Py ik
Flash s 4ME Flash f384F,  gafEid A i s fF il D IR AT i A0 B R AR, gafesenlia,
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2 ERNA 2.14 JRFENl B

P RECONFIG_ N 53 i@ id Reboot 54 BRI W] 58 IAE£R T+ 2« BLARFVEE & N 75
2RI B AE SRR B e A 3 B
2142 LR G MEMR MR

GWS5ART Z7%1 FPGA 7= 5 37 17 bR 2 i, R 128 bits [ AES & &k, [F
i, 2 SO PR B A ) 22 SRR, 7E FPGA P28 i LU SO R ERAA I T
CRC KIFEIF W E T 24 . Bahe & i FE b Sei A e N B 2 75 A, BHREUE L
AR E . BB T 2 e LR B e R B S, AT P e yR AT e s R .
2.14.3 SEU Handler

GWS5ART %7%1 FPGA 7= 5 N B SEU Handler #il, BB B N 78 12K 5 (CMSER)
IhRE. SEU Handler #bkim i £7 4 W AL B P AR v] BEAFE e %, FR2iE L ge /03
Bl InA4] IE. SEU Handler #iHtfE FPGA TAEMIFEIR, MG & BB e & 5dE, kT
ECC f#15 A1 CRC 56 b Xt A IMAS 5 . W R R T DI IE, tH5EA 24 5 B
1, S#EFH SR SRAM, MIMIA R IEA BRERECE T B .

SEU Handler #HLIh G A RFPEUNT
e T ECC F1 CRC &l FiA% 1F & 3
e CRC WML E SRAM i F& F R (o] Hr & 1) bit 5517
e ECC L Fifi4> SRAM Frame ' 2 bit 4747 B R & DA AEHR A IEM, 4 bits £ 1Rk 2
S
(1 SEU Handler ] LASZ R 8 B4t w5 TR B, VRGNS BB IE 2 B AR S0
o M EIHEA, WA LIERFMEL S B 3h )8 FiZ3hat.
o REH F B bit HHRIENIEAE, F T IhREAEAITEAL .
2.14.4 OTP

GWS5ART %% FPGA F= i34t 128 Bit (1] OTP Z5[6], Hr—kMgmfs. H
BitO~Bit31 AN X, FRGuillid i vl LI FH b 25 8] A 20 4 A HiAth 25 245 2 . Bit32~Bit95
N DNA [X, fFhitdstt 64 (ifE—riR E R .
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2 ERNA 2.15 Jr N AR s

2.15 K AR RS 25

GW5ART %741 FPGA P2 iR T — AN F NI B R 2%, defEid B2 s A MSPI ZrFEf =X
PROLRT MR . NI B R 2RIk vT DO A W TSR R R, B ECE TIES 5, v BIRS
Z ik 64 PRI BEIANE . Har e EE ET Dod a0 R At EAS F

f.ui=210MHz/Param.

!
H A4 Param ATLE 240, iy 3 F 2~126 2 (A IR 5L
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3.1 TAE%E

!

HS

1

FiE

FEBAEHER () TAR 6 I TARVE B N T R a8 AR R TARVE B BRI S %, " e RA
TRUEPT A S AF B RE L H AR X TARVE I B 00 F IR T AR

3.1 T1E&H

3.1.1 #X R KSEHE
GW5ART-15
= 3-1 daxt | K IEE (GW5ART-15)

R ik ®/IME RAE
FPGA Logic
Vee W, LV 0.5V 1.05V
Vecio /O Bank HiJE -0.5V 3.75V
Veex LETIEENEN -0.5V 3.75V
Vee oo P #5 SRAM #1 PLL Regulator HiJE  [-0.5V 3.75V
V eruse eFuse 5 AFri L& -0.5V 2.07V
Gigabit Transceiver
VopHa o QUAD* A 5 i He A H H -0.5V 1.98V
Voo ot QUAD* A Fifs AL H i Ak He Fi T -0.5V 1.05V
Voor_a* QUAD* TX &1k ¥ it F FL & -0.5V 1.05V
MIPI
Voba_mipi MIPI A HAS L) H 2% 1k v e -0.5V 1.08V
Vobx_mipi MIPI BEHRAE L4 Bh £t e -0.5V 3.75V
VoD MiPI MIP1 A H B ik v e -0.5V 1.08V
Vboi12_Mip MIPI it LP 5 fH i -0.5V 1.32V
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3 AR 3.1 TAE&M

B fak =/ME BAE
ADC
Ve anc ADC it B R -0.5v 2.07V
PSRAM
Vbb_psram PSRAM fitHi Hi & -0.5V 1.98V
Vbba_psram PSRAM #4226 1 HL YR HL -0.5V 1.98V
FLASH
Vee FLast FLASH e fit i 1 e -0.5V 1.98V
mE
Storage Temperature it A7 E -65°C +150°C
Junction Temperature g -40°C +125°C
3.1.2 #EFTIEEE
GW5ART-15
¥ 3-2 #ET{ESEE(GW5ART-15)
R 23U =/ME BAE
FPGA Logic
Vee PR, LV 0.87V 1.03V
Veeio /O Bank HiJE 1.14V 3.465V
Veex S L 1.71V 3.465V
Vee oo P8 SRAM il PLL Regulator Hi & 1.14V 2.75V
V gruse @ eFuse 5 A HL & 1.62V 1.98V
Gigabit Transceiver
VooHa o QUAD* P # e Hs fit L L 1.71V 1.89V
Vboa o QUAD™ Py A AR DL F i 1 i L T 0.87V 1.03V
Voot o QUAD* TX ik i fit v L s 0.87V 1.03V
MIPI
Voba mipi MIPI A B AR F 2 it H L 0.855V 1.08V
Voox_ mipi MIPI A5 SARDU Wk e H 1.71V 3.465V
Voo, mip! MIPI A5 e K L 1 R R I 0.87V 1.08V
Vbp12 mipi MIPI B LP 8 iy i 1.14V 1.32V
ADC
Vee anc ADC Fgfit e HL 1.62V 1.98V
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3 B 3.1 TAE%ME

B ik =/ME BAE

PSRAM

Vbp_psram PSRAM it 1 Hi & 1.71V 1.89V

Vbba_psrAm PSRAM 45 i 28 1) H Y5 FEL 1.71V 1.89V

FLASH

Vee FLasH FLASH e fit it it I 1.71V 1.89V

mE

Ticom SEIR (2R 0C +85°C

Tunp R (TR) -40°C +100°C
!

o U1 5 A A 30 22 93 i 42 HUBHLNS . Vieox IR 451 3V Veex=1.8V I, 10 fii At 1 Fmax 232 $IFR
#il, Xt+>600Mbps I AdH AT, Veeox 2R T45F 2.5V,

o PRYATRES eFuse MM, XA HLE AT LAE: GND & floating.
o UMbt EH PCB 2 AN ik, 75 EEUATA A 5 AR B I A4, IR Bl J2 2/ r R 75 R

3.1.3 R EARIER

& 3-3 B EARE
R A =/ME BLAE BAE
Ve Ramp | YRR _EFFRER 0.1mV/us TBD 15mV/us
3.1.4 PRIR
I 3-4 PAAER T
B iU £ /O 2KH RAE
lhs o NI IR 0<Vin<ViH(MAX) /0 150uA
(Input or I/O leakage current)
s i NI IR 0<Vix<ViH(MAX) TDI, TDO, 120uA
(Input or I/O leakage current) TMS,TCK
3.1.5 POR #51%
GWb5ART-15
% 3-5 POR BB [E &% (GW5ART-15)
AR ik B HAE
POR HEfA B A ik e S Ve 0.71V
Power-on reset voltage Veex 1.48V
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an
(8]ay

3 HURFE 3.2ESD

B ik B BAE
POR HJRAE b A ik % H S Veeio (Bank10) 1.05V
Power-on reset voltage
3.2 ESD 144k
%% 3-6 ESD - HBM
2= HBM
GW5ART-15 HBM =1000V
%= 3-7 ESD - CDM
7= CDM
GW5ART-15 CDM = 500V
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3 HA K 3.3 DC M HE:

3.3 DC B S 4¥4
3.3.1 #HEFETEEER DC BS54

GWb5ART-15
% 3-8 #EETESEEAM DC B 5451 (GW5ART-15)
B i3 £ =/ME HAE |&XE
Ll 1/0 i NI HL I (Input or /O | Veeo<Vin<Vi(MAX) - 210uA
leakage)
0V<V|N<VCCO - 10uA
lpy /0 i H i 0<Vy<0.7Vcco, - -400uA

(/0 Active Pull-up Current) [ py Strength=Strong

0<VIN<0.7V¢co> -150uA
Pull Strength=Medium
0<V|N<O'7VCCO’ 'SOUA
Pull Strength=Weak
(I/O Active Pull-down Pull Strength=Strong
Current)
ViL(MAX)<Vy<Vcco, 150uA
Pull Strength=Medium
ViL(MAX)<V|\<Vcco, SOuA
Pull Strength=Weak
C1 /0 Hi%% 5pF 8pF
(I/O Capacitance)
Vivst | S NIR# (Hysteresis for Veco=3.3V, Hysteresis=ON |- 400mV
Schmitt Trigger inputs) -
Vceco=2.5V, Hysteresis=ON |- 250mV
Vceo=1.8V, Hysteresis=ON |- 150mV
Veeo=1.5V, Hysteresis=ON |- 130mV
Veeco=1.2V, Hysteresis=ON 40mV
3.3.2 FHSER
GWb5ART-15
& 3-9 Ba7SH(GW5ART-15)
AR ik BRfERE s RMEN
lec Core HLJFHEIR LV hfeAs 40 mA
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3.3 DC M HE:

R iR BaffAR Rk -1
leex Veex HUIRHLIL (Veex=1.8V) LV A 4.8 mA
locio /O Bank HLJ H (Vecio=1.8V) LV fi A 16 mA
!
MR NS AF 25°C
3.3.3 /O #EFETIEFH
% 3-10 /O #EFETAERM
TR EY Vecio(V) HINXTRIAY Vrer(V)
A R/ME sAE BAE R/ME sAE BAE
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 15 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 15 1.575 0.68 0.75 0.9
SSTL18_| 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18_lI 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25_| 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25_11 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33_I 3.135 3.3 3.465 1.3 1.5 1.7
SSTL33 I 3.135 3.3 3.465 1.3 1.5 1.7
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 1l 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 1.5 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E 3.135 3.3 3.465 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 25 2.625 - - -
LVDS25E’ 2.375 2.5 2.625 - - -
SSTL15D 1.425 1.5 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
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3.3 DC M HE

BT REY Vecio(V) BN RLEY Vrer(V)
i &/ME BAE RAE =/IME HARIE RAE
SSTL18D_I 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - - -
SSTL33D_I 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_|I 1.71 1.8 1.89 - - -
HSTL18D_lII 1.71 1.8 1.89 - - -
E!
{fH True LVDS ) Bank Vg0 Wi E N 2.5V,
3.3.4 B /O DC B S 454
GWb5ART-15
& 3-11 Bif /O DC BB S 4514 (GW5ART-15)
- Vi ViH VoL Vo-H lo. M |10y
Min | Max Min Max (Max) (Min) (mA) [ (mA)
LVCMOS33 |-0.3V |0.8V 2.0V 3.45V 0.4V Veeo-04V |2 -2
LVTTL33 4 -4
6 -6
8 -8
12 -12
16 -16
0.2V Veao02V |01 |-0.1
LVCMOS25 [-0.3V | 0.7V 1.7V Veeot0.3 0.4V Veeo0.4V |2 2
4 -4
6 6
8 -8
12 |12
16 |-16
0.2V Veeo02V |01 [-0.1
LVCMOS18 |-0.3V [0.35 X Veeio [ 0.65 X Vecio | Veeiot0.3 0.4V Veeo04V |2 2
4 -4
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3.3 DC Mk

i Vi Vin VoL Vo-H lor M [l1gy M
Min [ Max Min Max (Max) (Min) (mA) | (mA)
LVCMOS18 [-0.3V |0.35 x Vo | 0.65 X Vegio | Veciot0.3 | 0.4V Voeo.04V |6 -6
8 -8
12 -12
16 -16
0.2V Veeo-02V 04 [-0.1
LVCMOS15 [-0.3V |0.35 x Vo | 0.65 X Vegio | Veciot0.3 | 0.4V Voao-04V |2 -2
4 4
6 -6
8 -8
12 -12
0.2V Veeo-02V 04 [-0.1
LVCMOS12 |-0.3V |0.35 x Ve | 0.65 X Veeio | Veeio+0.3 | 0.4V Vo044V |2 2
4 -4
6 6
8 8
0.2V Voeo0.2V |04 |-0.1
LVCMOS10 |-0.3  |0.35 x Ve | 0.65 X Voero | 1.1V 0.4V Vo044V |2 2
4 4
PCI33 0.3V |03xVeco |05xVeco |Vecot0.3 |04 Veeo  [09%xVeeo |15 |-05
SSTL33 | [-0.3V [Vrgr02V | Vagrt0.2V | Vecot0.3 | Veeo/2-0.6 | Veco/2+0.6 |8 8
SSTL33_ Il [-0.3V |Vagr-0.2V | Vagrt0.2V | Vecot0.3 |Veeo/2-0.8 | Veco/2+0.8  |13.4 |-13.4
SSTL25 | |-0.3V |Veer-0.15V | Vagrt0.15V | Vecot0.3 | Veeo/2-0.61 | Veco/2+0.61 |8 -8
SSTL25 Il |-0.3V |Vrer-0.15V | Vrert0.15V [ Veco+0.3 | Veco/2-0.81 |Veeo/2+0.81 [13.4 |-13.4
SSTL18 | |-0.3V |Vrer-0.125V | Vrert0.125V [ Vego+0.3 | Veco/2-0.47 | Veco/2+0.47 |8 -8
SSTL18 Il |-0.3V |Vrer-0.125V | Vrert0.125V [ Vego+0.3 | Veco/2-0.6 | Veco/2+0.6  [13.4 |-13.4
SSTL15 | |-0.3V [Vegr-0.1V | Vage* 0.1V |Veco*t0.3 | Veeo/2-0.175 | Veeo/2+0.175 | 8 8
SSTL135 | [-0.3  |Veer-0.09V |Vrgrt0.09V | Veco*t0.3 | Veeo/2-0.15 | Veeo/2+0.15 |8 8
SSTL12 | |03 |[Vagr01V | Vegrt0.1V | Veeot0.3 [02xVeeo  |0.8xVeeo |01 |-0.1
HSTL18_ | [-0.3V |Veer0.1V  |Vege+ 0.1V [Voeo*0.3 | 0.40v Veco-0.40V |8 8
HSTL18 Il [-0.3V |Vegr-0.1V | Vrert 0.1V [Veoot0.3 | 0.40V Voeo-0.40V |16 |-16
HSTL15 | [-0.3V |Vegr-0.1V | Vrert 0.1V [Veoot0.3 | 0.40V Voeo-0.40V |8 -8
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3 AR 3.4 AC JTRFs1E
. Vi Vi VoL Vo.H lor M |l M
Min [ Max Min Max (Max) (Min) (mA) | (mA)
HSTL15_Il [-0.3V [Vger-0.1V | Vgert 0.1V | Veot0.3 | 0.40V Vceo-0.40V |8 -8
HSTL12_| [-0.3V [Vger-0.1V | Vgert 0.1V [Veot0.3 |0.2XxVeco [ 0.8 X Veco 8 -8
HSUL12 -0.3 | VRrer-0.13V [ Vggrt 0.13V [Veeot0.3 02X Voo |0.8 X Veco 0.1 -0.1
E!

M[E—A Bank T4 10 5K DC HIBR # (945 source il sink):

n*8mA, n /8% Bank #5] H ) 10 &= .

3.3.5 24 /O DC BB 5454

GWS5ART-15

& 3-12 4% 1/O DC B 54514 (GW5ART-15)

[} —A~ Bank it 10 (& HIRARE KT

BFR iR ik &1 R/ |HE |BX |2
Vicm EA U ETPNGEYAY Half the Sum of the 0.3 235 |V
Two Inputs
Vi Z5 i\ 1R (Differential Input Difference Between |+100 |+350 |+600 |mV
Threshold) the Two Inputs
In i N\ HIR (Input Current) Power On or Power |- - 20 pA
Off
Voo Z= ik H E (Output Voltage (Mop - Vom), Ry = 250 350 600 mV
Differential) 100Q
AVop 72 K5l H FU R (122 49 Bl (Change - - 50 mV
in VOD Between High and Low)
Vos %t 2% (Output Voltage Offset) | (Vop + Vom)/2, Ry = [1.125 |1.25 1.375 |V
100Q
AVos G ZE 451k (Change in VOS - - 50 mvV
Between High and Low)
ls R LTI Viop = OV 9§ iy 4 | — - 12 |[mA
P
3.4 AC FF 4t
3.4.1 CFU FF 4514
%= 3-13 CFU B & #
. C2/I11 C1/10 :
w5 ik , ) Bl
Min Max Min Max
tLuTa crU LUT4 %IR8 0.297 0.539 0.371 0.674 ns
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3 HAHE 3.4 AC JFoh5E

. C2/I1 C1/10 N
255 $Hik : _ Es
Min Max Min Max
tsr cru B3 FF A A i I [R] 1.075 1.148 1.344 1.435 ns
tco cru I 2 25 A7 2 4 HH I ) 0.200 0.230 0.250 0.288 ns
3.4.2 BSRAM FF %4514
% 3-14 BSRAM F55#
" C2/I1 C1/10 N
257 $ik : _ EYy
Min Max | Min Max
tcoap_Bsram ) o 381 5t b/ 28540 o B (1) 1.1 147 (1375 |1.838 [ns
(Clock to output from read address/data)
tcoor _Bsram o e 35 B A7 25 i 4 (1] 023 (0.326 (0.288 |0.408 |[ns
(Clock to output from output register)
3.4.3 DSP FF <44
3 3-15 DSP BFF&H
. C2/11 C1/10 N
B ik By
Min Max Min Max
tcoir psp S et 80 N 2 A 4% 14 B[] 0.2 022 024 025 |(ns
(Clock to output from input register)
tcorr psp i b 1AL 7K BT AT 28 RS ] 0.06 0.07 0.07 0.08 ns
(Clock to output from pipeline register)
tcoor_psp I b 1% Y 25 A 2% I [R) 003 |0.04 |0.04 (004 |[ns
(Clock to output from output register)
3.4.4 Gearbox FF =44
%% 3-16 Gearbox B &
BFR ik RAE Bl
FMAXppr 1:2 Gearbox i\ 10 Ok AT % 400 Mbps
FMAX pesa 1:4 Gearbox i\ 10 Ok 47 % 800 Mbps
FMAX pesx 1:8/1:10 Gearbox #ii A\ 10 f KHEATHZE 1500 Mbps
FMAX pes1a 1:14 Gearbox #i A\ 10 i KHATIH R 1500 Mbps
FMAXpess 1:16 Gearbox #i A 10 i KHATIH R 1500 Mbps
FMAX pes32 1:32 Gearbox #i \ 10 K H {7 K 1500 Mbps
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3 AR 3.4 AC JFRFriE
B fak mAE By
FMAXoppRr 2:1Gearbox #irth 10 K HATH R 400 Mbps
FMAXosgra 4:1 Gearbox #irHi 10 kK HAT# % 800 Mbps
FMAXosery 8:1/10:1 Gearbox #i it 10 i K ATHZE 1500 Mbps
FMAXoserx 8:1/10:1 Gearbox #irth 10 F K H 473 2 1500 Mbps
FMAXoser1s 16:1 Gearbox #iith 10 i K HATHF 1500 Mbps
3.4.5 /AR R iR H R I K
® 3-17 A AE$hiRS7 B FT X it
B i FA =/ME HRE BAE
fmax I iR 3 2 4% (0 to+ 85°C) 199.5 MHz 210MHz 220.5MHz
B IR 3% # i % (-40 to +100°C) | 189 MHz 210MHz 231MHz
tor iy 44 Duty Cycle - 50% -
3.4.6 PLL FF 4514
% 3-18 PLL FFo&45M%
2H ik B (&E
c2/1 C1/10
Finmax Maximum Input Clock Frequency 800 800 MHz
Finvin Minimum Input Clock Frequency 19 19 MHz
Feromax Maximum Frequency at the Phase Frequency |400 400 MHz
Detector
Feromin Minimum Frequency at the Phase Frequency |19 19 MHz
Detector
FingiTTER Maximum Input Clock Period Jitter < 20% of clock input period or 1 ns Max
FnouTy Minimum Allowable Input Duty Cycle: 19-49 25 25 %
MHz
Minimum Allowable Input Duty Cycle: 50-199 |30 30 %
MHz
Minimum Allowable Input Duty Cycle: 200-399 | 35 35 %
MHz
Fyvcomin Minimum PLL VCO Frequency 800 800 MHz
Fyvcomax Maximum PLL VCO Frequency 1600 1600 MHz
Few Low PLL Bandwidth at Typical 1 1 MHz
High PLL Bandwidth at Typical 4 4 MHz
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3 AR 3.5 Gigabit Transceiver %514
e REFR N .
¥ iU By |&E
Cc2/1 C1/10
Tstatrunoreser | Static Phase Offset of the PLL Outputs +/- 50 +/-50 ps
Turrer ced ek | PLL Output cycle-cycle Jitter Thru <300 <300 ps Bl
HCLK=100MHz
PLL Output cycle-cycle Jitter Thru HCLK <30 <30 muUl
<100MHz
PLL Output cycle-cycle Jitter Thru PCLK <400 <400 ps
2100MHz
PLL OQutput cycle-cycle Jitter Thru PCLK <40 <40 muUl
<100MHz
Tyrrer py_pcik | PLL Output period Jitter Thru HCLK2100MHz [ <300 <300 ps
PLL Output period Jitter Thru HCLK <100MHz | <30 <30 mul
PLL Output period Jitter Thru PCLK 2100MHz | <400 <400 ps
PLL Output period Jitter Thru PCLK <100MHz | <40 <40 mul
Toutouty PLL Output Clock Duty Cycle Precision <50 <50 mUl (14l
T ockmax PLL Maximum Lock Time 1 1 ms
FouTtmax PLL Maximum Output Frequency 800 800 MHz
Foutmin PLL Minimum Output Frequency 6.25 6.25 MHz |[@
TexTFOVAR External Clock Feedback Variation < 20% of clock input period or 1
ns Max
RSTwinrPuLSE Minimum Reset Pulse Width 10 10 ns
E!
o UNZ B 2 5L T B H I 45
o 241 3| Cascade U, 22> Divider AJ DL 5 B 5 ) 56 A (1 4 HI AT %
o Bl thRLa) 2 R AR 5C, 2N 25 TR B A R i IR
o U EFIH) 10 LI duty cycle if4:%% Clock Tree 540
3.5 Gigabit Transceiver ¥4
3.5.1 Gigabit Transceiver DC %4
F= 3-19 Gigabit Transceiver DC ${%¥
AR iR & Min. Typ. Max. Units
VOUT i p0p | Differential peak-to-peak Transmitter output |— - Vyda mV
output voltage swing is set to
maximum setting
VOUT,, DC common mode output | Equation based Vppa/2 mV
voltage
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3.5 Gigabit Transceiver %51t

AR iR £ Min. Typ. Max. Units
Rerc_term Differential output - 100 - Q
resistance
Tintrapairskew | Transmitter output pair - 2 12 ps
(TXP and TXN) intra-pair
skew
VINGit p2p Differential peak-to-peak 200 - 2000 mV
input voltage (external AC
coupled)
VIN Absolute input voltage DC coupled Vppr =|—-300 - Vyda mV
0.9V
VINcum Common mode input DC coupled Vppr = | — - 500 mV
voltage 0.9V
Rrerm Differential input resistance - 100 - Q
CexT Recommended external AC - 100 - nF
coupling capacitor
3.5.2 Gigabit Transceiver F <454
3 3-20 &SRR AR MR A Mt
L C2/I1 C1/10 N
BFRAEE £ By
Flip Chip | Wire Bond | Flip Chip | Wire Bond
BRSO Fr =i 7 )i B (A HE) [ 12.5 8 10.3125 |8 Gbps
/N B 270 270 270 270 Mbps
R RO (M) | 8 8 8 8 Gbps
/NI Fe 270 270 270 270 Mbps
!
o [1) 35 P i P 57 P () B SRR/
o Phf TSR, BOKMEERBIAERAE PCIE 3.0 A2 A
o BRI FRE
% 3-21 PLL %
. C2/11 / C1/10 n
2R & , B
Min Max
Channel PLL TAEEH 1.25 6.5 GHz
Quad PLL O TAEVEH 1.25 6.5 GHz
Quad PLL 1 ARV 3.8 6.5 GHz
Output lane divider!!l 1/2/4/8
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3 AR 3.6 MIPI D-PHY JF3c4¢k
!
U1iE 5 4% F] Output lane divider 7] LSl B G %
3k 3-22 SERBIFF XY
. C2/11 / C1/10 .
B iy =t : Units
Min. Typ. Max.
FerercLK Reference clock frequency 20 — 800 MHz
range
TrRREFCLK Reference clock rise time | 20% — 80% - 200 - ps
TEREFCLK Reference clock fall time | 80% — 20% - 200 - ps
TocrerFCLK Reference clock duty cycle [ Transceiver PLL |40 50 60 %
only
7 3-23 PLL #iERTELEAD
. C2/11/ C1/10
B iR Units
Min. Typ. Max.
TapLLLOCK Initial PLL lock - - 2 ms
3.6 MIPI D-PHY FF&4514
3k 3-24 MIPI D-PHY RX 454
EEFR | &H Fmin(BEIEEE) |Fmax(BEBE) | B
c2/ - - 2.5 Gbps
C1/10 - - 2.5 Gbps
3 3-25 MIPI D-PHY TX FF&451%
REFR |[FH Fmin(B28JEE) |Fmax(B#ABE) |8
c2/1 - - 2.5 Gbps
C1/10 - - 2.5 Gbps
3.7 MIPI C-PHY FF&435 4
3% 3-26 MIPI C-PHY RX FF&454
EEFER | FH Fmin(#2MEE) |Fmax(#EBE ") | B
C2/ Vec=0.9V;: Vppa mip =1.05V - 2.3 Gsps
VCC=O-9V; VDDA_M|P| =09V = 2 GSpS
C1/|0 VCC=O-9V; VDDA_MIPI =1 O5V - 2 GSpS
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3 AR 3.8 ZwfEdE I FrAndE
REFLR |FH Fmin(Bi BB [E) |Fmax(S2EEE 1) [ 824
C1/|0 VCC=O.9V: VDDA_MIPI =09V - 18 GSpS
E!
MRS Vee=0.9V; Vopa_mipi=0.9V s Vppx_mipi=1.8V ;. Vppia mipi=1.2Ve
%R 3-27 MIPI C-PHY TX FFx4Fi4
REFR |[FH Fmin(# 88 %) Fmax(# 88 ) ==X v
c2/11 - - 2.5 Gsps
C1/10 - - 2.5 Gsps

3.8 fmizfE O iR

GW5ART %% FPGA 7= £ 2 7 GowinCONFIG it E#5:: SSPI. MSPI. Slave
CPU. Slave SERIAL /% PCle, it EHES%.

e UG720, Arora V 15K FPGA /= iin 4 2l & F

DS1118-1.0
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4 BTG R

4.1 B4

4 I BRER

1.1 BHD A
4-1 FH B ERBI-ES

GWXXX - _X)_( _X_ XXXXXX ES
Product Series — T
GWS5ART

Core Supply Voltage
LV: 0.9V

Logic Density
15: 151K LUTs

L Optional Suffix

ES Engineering Sample

Package Type

MG132P (MBGA132P, 0.5mm)
CM90P  (CM90P, 0.5mm)
CM90PF (CM90PF, 0.5mm)
CS126P (CS126P, 0.4mm)

4-2 BHS B ETRH-Production

GWXXX - XX X XXXXXX  CX/IX

Product Series ——1

GW5ART Grade
C Commercial
| Industrial
Speed

Core Supply Voltage
LV: 0.9V

C1/10 Slowest
C2/11 Fastest

Logic Density
15: 15.1K LUTs

!
o KT HAMME R N EMNMBEIE ST 2 l5.8917%
o A [F)3 S5 2 1) /)N B e (LittleBee ) Z I a4 AR BE SR 23 A P AN [

DS1118-1.0

Package Type

MG132P (MBGA132P, 0.5mm)
CM90P  (CM9OP, 0.5mm)
CM90PF (CM90PF, 0.5mm)
CS126P (CS126P, 0.4mm)
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4 BTG R 4.2 BB UR ]

o S A SR SR ARIR, a0 C2/11, CA/10 55, 38 F i R F 2 Tl Zebrdf, B AR — 3t B ar BAIF]
S35 A2 AL R (DA R LR B (C)e TSR f i i EE 100°C,  Fi 2R fi T 85°C,  filf LAIE] — it A e we L. 2%
7 P R A A 2, AE D2 N A R A 1

4.2 SR ARG
B 2 S S P R E ) T B L, RO 4-3 .
43 B EHEATR R

o o
Part Number!" —— XXXXXXXXXX
Part Number —— XXXXX XXXXXXXXXX XXXX Part Number¥! > XXXXX XXXXX
Date Code ——»>YYWWXXXX Date Code — 1 YYWWXXXX
Lot Number —p>LLLLLLLLL Lot Number — > LLLLLLLLL

!
M KA R —47 558 4738 “Part Number”.

DS1118-1.0 48(51)




5 KT ARFM

5.1 Tt

AES

51 FRAE

D x4

=it

GW5ART %751 FPGA 7= W 3dE F M B A& =3 51K GWSART %1 FPGA 7= i
FEOH PR T

PERER . PR EIERE R NN A, AR LS TIER
=54k GWSART &%) FPGA 7= ik,

5.2 HHX3H

AT E R R A .

I G S 2k SR www.gowinsemi.com.on T LR E . EEE DL AR S0AY:

UG983, GW5SART # 7l FPGA ;=i 21 %5 & I F
UG720, Arora V 15K FPGA /=i 45 F2 0 & F
UG1120, GWS5ART-15 # 1 Pinout F 1}

UG1233, GW5ART %7l FPGA /i /%5 & I T/

5.3 Ri&. FER§iE

R 5-1 A T ATM A BRI ORARE AR TE AR IR

#+ 5-1 RiE. 45M&iE

ARiE. F5BEIE 7 aX

ADC Analog to Digital Converter PR e 2

AER Advanced Error Reporting R R

ALU Arithmetic Logic Unit HARBH I

BSRAM Block Static Random Access Memory HURF S BENLAT i 25
CFU Configurable Function Unit AIC B T RE T

CLS Configurable Logic Section CINW=#vii N

CMSER Configuration Memory Soft Error Recovery Be B N AE B R IR
CRU Configurable Routing Unit AR T
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5 KT ARFM

5.3 Rifi. 4aWgi5

ANiE. GEBEIE = ax

csl Camera Serial Interface AT LN

CTC Clock Tolerance Compensation IR e 25 22 M

CTLE Continuous Time Linear Equalizer TESLIN [ B M3 T
DCS Dynamic Clock Selector AL PR

DFF D Flip-flop D fi & %%

DNA Device ldentifier WAPRIRST

DP True Dual Port 16K BSRAM 16K X 1 BSRAM
DSl Display Serial Interface AT RN

DSP Digital Signal Processing 15 5 b

ECC Error Correction Code L

ECRC End-to-End Cyclic Redundancy Check ity 2) 3 7 P TU AR AL I
ESD Electro-Static Discharge NGl

FIFO First In First Out Sttt

FPG FCPBGA FCPBGA #3&

FPGA Field Programmable Gate Array W7 AT g 1B
GCLK Global Clock ESdnlE

GPIO Gowin Programmable 10 Gowin 1] 4 2380 FH & il
GSR Global Set/Reset 4 Ry BAL AL

HCLK High Speed Clock P I B

OB Input/Output Block i N H HE AR

LUT Look-up Table K

LW Long Wire K2k

mDRP Mini Dynamic Re-Program Port T By 7 P-4 R iy 1
MIPI Mobile Industry Processor Interface Fe s AT ML AL R 254 1
OTP One Time Programmable — U AT Y A

PLL Phase-locked Loop VEEZ

REG Register AT

SDP Semi Dual Port 16K BSRAM 16K £ X5 1 BSRAM
SP Single Port 16K BSRAM 16K .35 1 BSRAM
SSRAM Shadow Static Random Access Memory I3 A T A B LA it 2
TDM Time Division Multiplexing N2 H
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5 KTATM 5.4 BORSCHE 5

54 BARTESERMR

m o RS AR O AL EOR S, A R T A AR AR B I BRI, T ERR S AR
R

Mk: www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel: +86 755 8262 0391
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