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iz 3 GWSA 2241 FPGA 77 dh(TE ) 2 a =~ S IR RER SR 6 KA dh, WHEHE
WEE, BAeHER AlBSER SR DSP, i LVDS # LA E ) BSRAM
AR B, RN SRR E B0 1) DDR3, $RUtZ Mg MEARE 0, G TRThE. mkhe
LAEE RN &

ez R R SR AL 1A T B R B AC FPGA BEfFIF R 30 L, #ERS 5 FPGA
LRE AR AT AR LR Bl U AR

1.1 4FHEHLAR
o KINFE - YRR AT K LN 5 M T g
- 22nm SRAM .2 - BN FSE e 2 T RE
- LV iRAHE: 0.9V/1.0V - CEHRIE RN F AT A
- SCHRR B BN ST 2 A o EREH RGN ZHIEL R ADC, K
o i E [ HLACE AR T s AT EANREEAE R IR
. BAF 23K 4 #5 N LUT(LUT4) ® 3CFF MIPI D-PHY &%
- S A a - ¥ MIPI DSI #1 MIPI CSI-2 RX/TX #%
‘ Pz 1
- 3 j‘t\ S \ =}
° Ezﬁzﬁﬁ%ﬁm%ju Bﬁﬁi*ﬂﬁﬁ%?ﬁ | © MIP 03 22 26 S T s 2.5
- SCREXU T B Dy XU 1 B A A Gbps(RX/TX)
L - SRR 4 BRI 1 A6
- XFFTF T E{RE 8, A% e = ik 10 Gbps
- CH: ECC Hall % 41 4 e GPIO % D-PHY RX/TX (MIPI 10)
o ST EKyE At DSP R - GPIO At & & MIPI DSI 1 MIPI CSI-2
- EEREBUTE S A Ay RX/TX &A%
- SHF 27x18. 12x12 & 27x36 LTk - MIPI D-PHY RX/TX &4 2 f 18 it ¥
iE N 48 fir B Tk 2.0Gbps
- KRR TR B o U FFZff SDRAM #:11, fx > DDR3
1066 Mbps
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1.2 FHHL:M..\?U%

=MEfE PLL. 16 M

- FF JTAG A B it

- S FZ R GowinConfig it B =
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- Y JTAG. SSPI X B4 FE SPI
Flash, HAtE AT LUER IP §7 omfs
SPI Flash

- XRE T
- BLZ%&K%YEI#JJD”?‘%D;'?%&&E
- XHFNCE AR R TR (CMSER)

- XFF OTP, RpAERFHME—H) 64 fi
DNA #7i

* 11 FRERIR
#R GW5A-25
WA FLIT(LUT4) 23040
A7 (REG) 23040
I3 AT A LA i 2% 180
(SSRAM) (Kb)
BUIRiE A BENLAE ik 4 1008
(BSRAM) (Kb)
RN iR R e e g 56
(BSRAM) (1)
DSP (27-bit x 18-bit) 28
2 BUHIAN (PLLSs) 6
4= R I 16
R 16
LVDS Gbps 1.25
DDR3 Mbps 1066
MIPI DPHY fifit% 2.5 Gbps (RX/TX),

4 HEimiE
1 I b iE

MIPI C-PHY figit% -
ADC 1
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177 R 1.2 77 B
2R GW5A-25

GPIO Bank #§ 8l

i K GPIO %] 239

NS 0.9V/1.0V
!

CIMUNGES ESS & SI0E B2 6 - NI (S S SN
e % GPIO Bank 4, & —4 JTAG Bank, % 4 1~ 1/0, — Config Bank, & 14" 1/0.

o Bl K GPIO U2 45 S FEA B R BR I 1 00 T T LSRR B K GPIO 3

/0 FEESHR 1-2,

% 1-2 GW5A-25 H&{ER

LA 2 m] ) o

GW5A-25
& BEE(mm) | RsH(mm)
B 1/O (True LVDS Pair) |MIPI D-PHY ###%
PG256 1.0 17x17 184 (88) RX/TX, AIllE
4 HfimiE
(REEESERES
UG324F 0.8 15x15 223 (108) RX/TX, WHE
4 FHmimiE
1 I BhiEE
E!

SCR A GWSA 241 FPGA 7 i (22 4R )t 2 i 44 R 4 5 (107 2K,
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2 LRI 2.1 G5HHEIE

2 SRR

2.1 Z5HHEE

2-1 k2R~ EE (GW5A-25)

—

lioB || 10B|[10B||10B||10B| [I0B]| |IOB |

<— 1/OBank7 & l/OBank0 & I/OBank1—»> l CFU | | CFU | | CFU | | CFU | | CFU | | CFU =
CFU 4 / 5
T CFU  —————- =i CFU || CrU || cru || cCru| | cru| | crU
PLL Block SRAM | PLL | @
5 | ocCfu , | % i Block SRAM PLL
o psp ! il Y
:50 CFU | o | CFU | | CFU || CFU | | CFU | | CFU | | CFU
PLL Block SRAM | PLL | 5| !
s | CFU : | ol DSP osc
DSP | losc|al!
CFU l——___ X CFU || CFU||CFU||CFU||CFU||CFU
l CFU v \
<—1/0Bank5 & I/OBank4 & 1/0Bank3 —» \ Block SRAM PLL
(@]
CFU || CFU || CFU || CFU || CFrU || CFU B

|

|

|
\
|
\

|1oB || 108 ||10B||10B||I0B| |I0B| |I0B |

GW5A %751 FPGA 7= it (ZER L) N 62 — AN A BT FES], M2 5 N H s E (10B),
R T HOIRES AL fEdE (BSRAMD ik, ({5 5 4 #E L DSP. MIPI D-PHY.,
ADC. PLL %JEF WIE RS 8% . VEANVIRIGE BIESH 1.2 /500 15 6 21 %.

GW5A #2751 FPGA 7= S (ZE L) A I 2 B 2 ] BE B ThE 5o (CFU,  Configurable
Logic Unit). 7EZ8FP 384T IUEREHES, ANFERE ST SR SR . nTheE
IIRER G (CFU) Al DAL B R EFRE (LUT4) #ial. AR EA A, g%
WB5% 2.2 n[l BEZGE9TC -
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2 S 2.2 MR E AL HRIT

GW5A %71 FPGA 7= i (ZERZ) I 110 IR ARIER AT, DL Bank AEALRI 5. 1/0
VIR SR 2 M AR, SRRl TAERN. SDR TAER. B DDR 1 DDR_MEM
W FEAERHNESH 2.3 AL

GW5A #7%1] FPGA 7= i () M BUR RS BEH LG 28 (BSRAM) 7244 N i 8 AT
Hepl, Y2 M BRI e, VAR ENE S % 2.4 HUREE RGP 1k 2 e,

GW5A £%1 FPGA 7= h(ZE ) H iR T 8 E0T5 5 b 3B DSP, ml 2 F - 1)

mPEREETE SRR, FEMBRRNE S5 2.6 HF /5 T L FEHLE

GW5A %751 FPGA 7= it (ZE ) B & 18 1% MIPI D-PHY, SZFr#E (MIPI Alliance
Standard for D-PHY Specification) , fxA 1.2, HAITEKEIES% 2.6 MIPI D-PHY

GW5A %751 FPGA 7= i ()L T — KK Di#E, RNV ADC, 4T ENES %
2.7 ADC.

GWS5A %751 FPGA 7= il (RN ix T 8UHIE PLL 5505, & =544 PLL B GEAE 1R
PERT DLZEA B B, 8 I B A [R] 1 S 00T DUEAT B 4 1R A0 36 R B (R AN 4 A0) . AE AL
VR, B SE TR, RN S BRI AR T AR A, SCRF 1.67MHz £ 105MHz
(IR EP ARV, A MSPI e 2 e B A PR A . B PR 2 52 4L vl gm R 16 F P i
B VEANRRNE S % 2.8 #1810 [ 2.11 S TR IR 5 4%

Ak, FPGA SN E 7 FE B nl gafEfm £k 5. 6(CRU, Configurable Routing Unit), A
FPGA W AT A SRR e o R, ATACEIIREH G (CFU) 1 10B P H#7) #i 46 A7 2k 5%
U, I T CFU WIBBEIEA 10B R I& 5 BTl 74 T ii nl @it = = S48 FPGA #At:
AR A, GWSA 5741 FPGA /= h(ZEM A )iEse it 1738 1L F ah 2 5T, K4
TR, &RERL, VWRRIEEDE. FHERMTSE 2.9 2R R E . 2.10 420 E

22 AJECEINRER T

A C B D RE L IG(CFU) M R = 2 3k FPGA 7= i WAZ AR oG, AN AR ITA]
FH PO AN ] IC B 2 H(CLS) LA A AH B2 1) A E B A7 28 5 UG (CRU) AL AR, A A ml e B2 A e %
B E AT E N B R R (LUT) MBS 2 728 (REG), Wik 2-2 FioR.

CFU i n e B I nT iR 35 N 37 L B R AR AR K . HARZE R IC. FSMENAT
fifs 2% A1 RS AE it 28 DU Pl TAERE

XT CFU MH Z V4S8, 15% UG303, Arora V HJl B 1h5E4# 75 (CFU) 1 /75
B o
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2 g5k 2.3 i N R

& 2-2 CFU &#mEE

Carry to Right CFU "

CLS3

|
|
|
|
|
|
|
|
|
|
|
|
cLs2 | |
|
|
CRU |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

CLS1

CLSO

Carry from left CFU

2.3 NG HARIR

GWS5A #%1] FPGA 7 i (40 ) GPIO R e 2 Fiolk 7438 F & B F P b, AN Ff i
FL PR v 21 22 00 FET s R R SO T A P R AN R A 2 A B8 . AN DA K
FAb AR AE B

GWS5A 241 FPGA 77 il (- ) RS AS FLC 2 S N i AR B (10B), 2 2200 iy A\ H 2%
##(10 Buffer). i A% tHiZ (10 Logic) LA K AR . ) a] 4 FEAT 28 B # e =Nl 70 o Hn] G
FEAT 42 B 58 0 5 W] L B D) BE B 7T (CFU) H 1Y AT 2 A A1 2k BT (CRU) AL

Ikl 2-3 o, BRSNS LSRR P AN NS R AL, 0 lkRic oy A AT B, EAITH]
CAFiC B e — 22005 55, ] DME N S (55 70 Al o S A\ e th 247 2 20 T S0 5 b
B b FL PR AEATZE 0 FPARAE, R NS HDZ AR AR AR 1R TR R R IEI ] DL
WXFETRE, FEM T mEBEERIA G . PR 2R PR S0 TN A EOR At
Fr AR 2 T PR LB
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2 g5k 2.3 i N R

2-3 10B &t EE

Differential Pair
AL
7 True Com p\

PAD A PAD B
A J

v
Buffer Pair A & B

A A A A

1d
Id

o —= [©
[©) o O

oL

A Y
10 Logic 10 Logic

10
Indino
Btgnoa

D10

Bunnoy

indu|
Bunnoy
indino
Bunnoy

T ndu|

-
-

Routing

GWS5A #51| FPGA 7 ity (7 ML) 10B [ Zh RERS A -
o JLT7p X (Bank) & I HL (Vo) HL

e ¥ LVCMOS. PCI. LVTTL. SSTL. HSTL. LVDS. Mini_LVDS. RSDS. PPDS.
BLVDS %5 % e T b ife

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

o FRULH NAF IR I

o FEALH 15 5 IRB) HL IR L T

o UM BIFR ST B ER AR ER . BB/ o e BEL A R A T i 3 T

o HFIEIR

o N A SR ATHEE (SDR) B DL R iE % (DDR) &£ Fifis{
2.3.1 I/O HBEFrfE

GW5HA-25

GW5A-25 #&{4E 111 110 B35 8 4~ GPIO Bank, 14 Bank10 & JTAG Bank, & 4 4
|0, Bank11 N Reserved Bank, & 1/~ 10, WK 2-4 Fis.
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2.3 f N A

2-41/O Bank £ 7~ EE (GW5A-25)

| I0Bank7 | |I10Banko | |10 Bank1 |

9ueg Ol

L1 |

GWb5A-25

| 10Banks | 10 Bank4 || 10 Bank3 |

0ueg
OVIr

ajueg Ol

L jueg
adnsy

/I\ Bank ﬁzﬂjﬂq |/O EEA?UE Vcc|oo VCC|O ﬂu&%y\j 33V\ 25V\ 18V\ 15V\ 135V
5 1.2V FHBIHE Veex fEHLHLESCRF 2.5V, 3.3V,

N HE SSTL, HSTL %5 1/0 fay NAsiE, B4 Bank i $2 (i — A7 (1925 H K (VREF).
F AT LAk £ IOB P9 & ¥ VREF J5(0.6V. 0.75V. 0.9V. 1.25V. 1.5V LLRIET Vo

(1) b A1 HE 1 (36%,50%,64 %), AT IEFE/MEE 1) VREF fii A (1 H Bank 14L& —A™ I/O & JHI{E
A VREF i)«
GW5A R4 FPGA 7= 5 (ZE M)A R Bank SCRFANFI A L BE B, G35 B i P
FIZES> B PH PR . Bt F B4 B T SSTL/HSTL M Nt . 24y s & H T LVDS/
PPDS/ RSDS #i N\ . VEERIES % UG304, Arora V ij4i 2 /HE K (GPIO) Ji /175

o
GWS5A-25 & SCH7 1 110 2R il 7 nl ke o B Wk 2-1. 3% 2-2 PR
® 2-1 il /O KB ERSIFEACE
/0 ¥R E | BIR/ES Bank Vccio(V) HHIRENEESI(MA) 7
MIPI_CPHY | Z/3(TLVDS) 2.5/3.3 2 sl b B 25 52 11
MIPI 1.8/2.5/3.3 2 sl b 25 52 1
MIPI_3MA #43(ELVDS) 1.8 3 sl b B 25 Bz 11
MIPI_4MA 1.8 4 Bk b 25
LVDS25 Z43(TLVDS) 2.5/3.3 3.5/2.5/4.5/6 SR e R A B
BLVDS25 2.5/3.3 3.5/2.5/4.5/6 EQSNLE 6/
RSDS 2.5/3.3 3.5/2.5/4.5/6 RN e A A A
MINILVDS 2.5/3.3 3.5/2.5/4.5/6 LCD I J7 3K 5)) 5 41 3k 5y
s
PPLVDS 2.5/3.3 3.5/2.5/4.5/6 LCD 47/%1 355
LVDS25E Eoy 25 8/2/416/12/16 SR e R A B
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2 g5k 2.3 i N R

/O fitrE | RIRIES Bank Veeio(V) | #itHIEENEESI(MA) R FA
BLVDS25E FEhr 25 8/2/416/12/16 % m R
MLVDS25E 2.5 8/2/4/6/12/16 LCD I /73K 5)) 5 41 3R 5y
oA
RSDS25E 25 8/2/416/12/16 RN R R A AR
LVPECL33E 3.3 8/2/416/12/16 il Epdm
HSUL12D 1.2 8/2/4/6 LPDDR2
HSUL12D | 1.2 8/2/4/6 LPDDR2
HSTL15D_| 1.5 8/4/12 YeZirgAm
HSTL18D_| 1.8 8/2/416/12/16 yeZirAAm
HSTL18D_lI 1.8 8/2/4/6/12/16 YeZirEe AN
SSTL12D_| 1.2 8/2/4/6 et
SSTL135D_| 1.35 8/2/4/6 et
SSTL15D_| 15 8/2/4/6/12 et
SSTL18D_| 1.8 8/2/4/6/12/16 ezl an|
SSTL18D_lI 1.8 8/2/416/12/16 FPtide
SSTL25D_| 25 8/2/416/12/16 FPAt %
SSTL25D_ I 25 8/2/416/12/16 FPAt %
SSTL33D_| 3.3 8/2/416/12/16 FAEHE N
SSTL33D I 3.3 8/2/416/12/16 yeZirAAm
LPDDRD 1.8 8/2/416/12/16 LPDDR J Mobile DDR
LVCMOS10D 1.0 2/4 HH
LVCMOS12D 1.2 8/2/4/6 gl EEE N
LVCMOS15D 1.5 8/2/4/6/12 AN
LVCMOS18D 1.8 8/2/4/6/12/16 AN
LVCMOS25D 2.5 8/2/4/6/12/16 AN
LVCMOS33D 3.3 8/2/416/12/16 W
HSUL12 B g 1.2 8/2/4/6 fPtid
HSTL12_| 1.2 8/2/4/6 FAAt %
HSTL15_| 1.5 8/2/4/6/12 FPAt %
HSTL18_| 1.8 8/2/416/12/16 FrEHE N
HSTL18_lII 1.8 8/2/416/12/16 yeZirAAm
SSTL12_| 1.2 8/2/416 yeZirgAm
SSTL135 | 1.35 8/2/416 yeZir A Am
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2 dikan 2.3 NS

/O iR | RIRIES Bank Veeio(V) | HitH3EENEESI(MA) R FA

SSTL15 | BAi 1.5 8/2/416/12 yeZirAAm

SSTL18 | 1.8 8/2/4/6/12/16 YeZi e AN

SSTL18_I 1.8 8/2/4/6/12/16 ez

SSTL25 | 2.5 8/2/4/6/12/16 ez

SSTL25 I 2.5 8/2/4/6/12/16 et

SSTL33 | 3.3 8/2/416/12/16 ezl an|

SSTL33_lI 3.3 8/2/4/6/12/16 FPtide

LVCMOS10 1.0 2/4 i AN

LVCMOS12 1.2 8/2/4/6 il Epdm

LVCMOS15 1.5 8/2/416/12 T O

LVCMOS18 1.8 8/2/4/6/12/16 RN

LVCMOS25 2.5 8/2/4/6/12/16 HHEED

LVCMOS33/ 3.3 8/2/416/12/16 T B

LVTTL33

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

PCI33 3.3 8/2/416/12/16 PC ik ARG
/22N /O LB RFH AR E

/0 NFRIE BukIES Bank Vccio(V) T FFIRTIET BEFE Vrer

MIPI_CPHY Gy 1.2/1.5/1.8 4 o

MIPI 1.2/1.5/1.8 % o

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 % &

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 % %

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 % %

HSTL18D_| 1.8/1.0/1.2/1.5/2.5/3.3 % %

HSTL18D_lI 1.8/1.0/1.2/1.5/2.5/3.3 % %5

SSTL135D_| 1.35/1.0/1.2/1.5/1.8/2.5/3.3 | 75 %

SSTL15D_| 1.5/1.0/1.2/1.8/2.5/3.3 % %

DS1113-1.0.1 10(42)




2 g5k 2.3 i N R

/0 $NFRIE BiRIE D Bank Vceio(V) X FHR IR BEBE Veer
SSTL18D | FEhy 1.8/1.0/1.2/1.5/2.5/3.3 F 4
SSTL18D I 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 % &
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 % %5
HSUL12 AL 1.2 = &
HSTL12_| 1.2 & &
HSTL15 1 1.5 & &
HSTL15_lI 1.5 & &
HSTL18 | 1.8 & o
HSTL18_II 1.8 P %
SSTL135_| 1.35 P %
SSTL15_| 1.5 2 &
SSTL18_| 1.8 2 %
SSTL18_lI 1.8 P %
SSTL25 | 2.5 & i
SSTL25 I 2.5 & o
SSTL33_| 3.3 P &
SSTL33_II 3.3 = o
LVCMOS10 1.0 e o
LVCMOS12 1.2 v o
LVCMOS15 15 & o
LVCMOS18 1.8 P %
LVCMOS25 25 P %
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2 g5k 2.3 i N R

I/O My NFRAE BR/EN Bank Vecio(V) T HEIRFIR I B BEE Vrer
LVCMOS33/ BAIH 3.3 & 5
LVTTL33

LPDDR 1.8 & o
PCI33 33 & i
LVCMOS10UD12 1.2 & i
LVCMOS10UD15 1.5 & i
LVCMOS10UD18 1.8 & %
LVCMOS10UD25 25 & 3
LVCMOS10UD33 33 & 3
LVCMOS120D10 1.0 & =5
LVCMOS12UD15 1.5 & 5
LVCMOS12UD18 1.8 & =5
LVCMOS12UD25 2.5 = i
LVCMOS12UD33 3.3 & =
LVCMOS150D10 1.0 & i
LVCMOS150D12 1.2 & g
LVCMOS15UD18 1.8 & Fa
LVCMOS15UD25 25 & e
LVCMOS15UD33 3.3 & =
LVCMOS180D10 1.0 & 3
LVCMOS180D12 1.2 & 3
LVCMOS180D15 1.5 & 3
LVCMOS18UD25 25 & £
LVCMOS18UD33 33 & F
LVCMOS250D10 2.5 = =
LVCMOS250D12 3.3 & =
LVCMOS250D15 1.5 & =
LVCMOS250D18 1.8 & e
LVCMOS25UD33 33 & Fa
LVCMOS330D10 1.0 & e
LVCMOS330D12 1.2 & e
LVCMOS330D15 1.5 & 3
LVCMOS330D18 1.8 & 3
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2 SN 2.3 fp N A
I/O SN Fr Bum/E 5 Bank Vecio(V) IR TFIR I B BEE Vrer
LVCMOS330D25 | Hism 25 & 5
VREF1_DRIVER 1.8/1.2/1.5/2.5/3.3 & =

2.3.21/0 &5

2-5 3 GW5A #%1 FPGA 7 fh(F- L) /O I AR H R 73
& 2-5 /O 2kt ~EE

TRIREG

\ A 4

OSER

OREG

Y

IDELMUX

> DI
IREG L > Q
IDES — > Qo-Qn-1

GW5A #7%1 FPGA 7= 5 (ZE R0 1 11O 1Z 4 4H Rl B 1 B 2

FER AR LR

K 2-7 NIEIRFHL IODELAY. HA4N 1/0O #3465 IODELAY AHb, ) a] PLE i 1iZ A e
/0 B3NS delay H T H N S 5 BVERT o B — P RIS EN Toyume  AA3ERT

DU AT IR 50y DLYSTEP, I0DELAY BAEREAIN: Tog, = Tayomse * Tayont *

DLYSTEP, EJIEEZZHI UK 2-3 fx.

DS1113-1.0.1

13(42)




2 ERINA 2.3 f N A

% 2-3I0DELAY RER&E

Min. Typ. Max.
Tayoffset 200 ps 250 ps 300 ps
Taiyunit 10 ps 12.5 ps 15 ps
DLYSTEP 1 - 256

[# 2-7 IODELAY ~EH&

DI | DLY >>
OFFSET DLY UNIT
SDTAP |
SETN | DLY AD)
VALUE |

A = 2E IR (1) 77 1
o FAIEN.
o ZATEM], WIHLELEE @ IR F R R SN A YR A e
o [IIE NI
I/0 HfFs
Kl 2-8 5 1/0 FfEastiidi . &4 11O #RIR ML JmAeii N\ ZF fE 4% IREG. iy th 77 72 4 OREG
=242 745 TRIREG.

& 2-8 /O HEEREE
D Q— -
e
E > CLK
B

!

o CE 1 LAZWFE K i P 24(0: enable)sli = fi-F-A%¢(1: enable).
o CLK 1] AgwfE Ny b IR fid A BT BRI ik o

o SR 1 LAgwFENIFD/ 5520 (1) SET/RESET 8¢ LRk (disable).

o Zifrdn il LAgnFE N 7 745 (DF F) B8 4745 (Latch).

345158 DES Rt S56H38 SER 425k

GW5A #751] FPGA 7 i (-4 SCRF 2 F L AR aQR £ R AIOF ER e i D e, Bk tnk
2-4 PR
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2 g5k 2.4 GRS REALAT fif 25 Bk

R 24 IR ERH/FFEEER
DN bt XFFHEE R
N 1:2/1:4/1:7/1:8/1:10/1:14/1:16 / 1:32
i th i 2:1/4:1/7:1/8:1/10:1/16:1/14:1

2.3.31/0 BBEIIEFER

GW5A 2% FPGA 7= i ()0 110 B S FF 2 Fh TAERI. B—F T/EBAT,
I/O(E /0 Z /355X Al Al B i 5 5. MANES. INOUT 5 k=8MES(=
AP G S).

KT /0 iR TEHRMVEAE R, 1§5% UG304, Arora V /472 EHI(GPIO) /i
FIIEH o
2.4 RERSHEN FiERF1EIR
2.4.1 &4

GW5A %41 FPGA 7= it (MR )Fe it T 3% PR SRS BEN LA 25 TTUR . IR LEAA 0 o5 5%
VR EHES, DT, A EREA FPGA FEFrh . RUHFR R 5 A e HL A7 1 23

(BSRAM) . BSRAM #fit 5 Fi 0. #iim AL (Single Port) , X A<= (Dual

Port) , X 45 (Semi Dual Port) , iy ECC LhfgHIth X 14520 (Semi Dual Port
with ECC function) K H il (ROM) .

F & ORI S B LA g 28 7009 F P s e RE B TR AL T fREE . LR /& BSRAM SZHF
(1) & Fh T R
o —Ht BSRAM ¥ K& & A 18 Kbits
o B4R ATIA ] 380MHz
o SRR MR
o SRR
o SR O 5 2
o ¥t ECC Thne Xl N5, 24t ECC il A 245 fe
o CRFH AR
o Kl T P KNS HF 36 bits
e 7 ¥F byte-enable ThfE
o UL [ ASE T O Xy AR 3 SRR S I s . HHis A 58 4 57
o U S RF AT A A B I e
o I Normal A F Write-Through £ =,
PN R 2 SRR UN
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2 g5k

2.5 Hp (55 A E s b

2.4.2 FHESRECERN
GWS5A #41 FPGA 7 il (B B2 ) ISR A BE A LA 8% o) SCRe 2 M Bl v 5, sk
2-5 Iz,
*® 2-5 FFIESRELEY IR

FREE Bim R Wi ORI T im R RiEE

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
2K x 8 2K x 8 2Kx 8 2Kx 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32

18Kbits 2Kx9 2K x 9 2Kx9 2Kx9
1K x 18 1Kx 18 1Kx 18 1Kx 18
512 x 36 - 512 x 36 512 x 36

o e B AR S AE B S B8 2 HE40{E B 2% UG300, Arora V 77 1##7(BSRAM &

SSRAM) /- #57

2.5 WA RS AIERR

GWS5A #%1] FPGA 7 i (4 BA F 5 1) DSP B3, 1% DSP fif ¥ J 5 nl i 22 H -

R tERE B S BT R, W FIR, FFT #i-4%
i DIAEIREEAR
DSP Rt T
o 3FNFEE (12X12, 27X18, 27X36) [t
o 26-bit A NEEINHE
e 48-bit M AR/ZHIZH T
o RFREAIIIRE
o ZANIRIL AR AT I I IS I BE K E A T (1) e
o STHF 27TX18 RILARI B M. FeMmIEE
o SCHFMIAN 12X12 Feik 4 KA 5 S mIhse
o FFE AT AR KL AN S5 B Th e
o Kl RATTSHAF
A~ DSP i =70 k-
o HifNaE

DS1113-1.0.1
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2 GERINA 2.5 Hp (55 A E s b

o it
o FIARIEHNIT
2.5.1 ﬁﬁﬂu%ﬁ

54~ DSP A& — AR INgS, SEEL TN, BRI LI Th Ak

IPIERZVASR DSP (R R AT A P4 A\ i«

e 26-bit i\ C;
e 47 26-bit #i A\ A Tk SIA.

BN\ i 15 S A7 A7 i B AN 55 B AR
2.5.2 e EES

&~ DSP H.& —1> 27 x 18 [IFeik#s MO(multipliers)fl—/™ 12 x 12 [I3ikL4s
M1 (multipliers), 3&i%%s (multipliers)(i TRIINAR < 5, FRSEBIRIEEE, H b Al i
HB S A A7 A A5 R 55 AR

Feyk o MO SCFRI D B B AL FE:
o /27 x 18 Ffeikgy
o —/N12x12 Ifeykds
o /> DSP 1] DAL B i —1> 27 x 36 Feikias

Fevkas M1 AUCCRFILE A — 12 x 12 /i -

Wik as MO NSRS M1 [FIRFIC B N 12 x 12 Feika%, H ALU fligent, a7 LLSZE 12 x
12 SUM #ixK.
253 EARZHEATT

&> DSP & — N VUHINT 48 £i7 ALU, JEXtaeykas Dhre st — D hnag, i\ v Al H
Uit 351 SRR AT AT S AR SR S5 A 5, ST RFIRRIAAY MO BT H . Jlevk2s M1 drE (Bl 48bit #:1E %L
D) . ALU Zuifm A Sz ALU it e i i s PRE_LOAD AE A2z 5
2.5.4 B{EER

PGS TS DSP 2 M ERI. HAER T
e Ik (multiplier) i
e 3[6i% 2N (accumulator) i =
o feiF R AN R A

KTHAETEBEE ZEHM(E S, 2% UG305, Arora V #1715 54 22 #4(DSP)
JHTER
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2 ERINA 2.6 MIPI D-PHY

2.6 MIPI D-PHY

2.6.1 TE+% MIPI D-PHY

GW5A Z 51| FPGA 7 i (ZE MZ%) A #4581 MIPI D-PHY RX/TX. % D-PHY & I T $:47 &
~E: (Display Serial Interface, DSI) FlH 17814 k#:10 (Camera Serial Interface,
CSI-2) . FERFMHEWIT:

o HiFr#E (MIPI Alliance Standard for D-PHY Specification>> , #)iZIM 2.

o LM EIH(HS, High-speed)fBizt, HLidE H4E 4 Z i =y ik 2.5 Gbps, HL2H = > RF
10 Gbps (4 EEEHIEIE)

o L HE 2 4 MIPI D-PHY, H4HRE 4 N8 E 1 — AN b i

o XHFPAMKIIFE(LP, Low-power)ifERi, HiffL4i#E 2y 10 Mbps.

o ErEMFEIL, WIEAAINFE (Word Alignment) FllEiE 5% 5% (Lane Alignment) .
e MIPI D-PHY RX 3Z#F 1:8 {5 1:16 Fix.

e S FF MIPI D-PHY TX 8:1 #:{ 5 16:1 #i=,

e X fF MIPI DSI 1 MIPI CSI-2 ¥ = .

o fifiiZ MIPI D-PHY % H 1 MIPI Bank.

RTF Gowin MIPI D-PHY B Z #4155, &2% UG296, Arora V Hardened MIPI D-
PHY /#7155 .

2.6.2 GPIO 3 # 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,

Frfi GW5SA Z7%1 FPGA 7= & (40 4k) RS2 FFd it TLVDS/ELVDS 1O R SLIFAZ MIPI
D-PHY RX/TX. {#i[f] LVDS/ELVDS IO #5238 MIPI D-PHY i, 75i@id LVDS25(E)
+LVCMOS12 )75 2K MIPI HS F1 MIPI LP, ﬂiﬁﬁg%@a%ﬁ%ﬁﬂﬂ%o 4> GW5A
275 FPGA 77 5 (ZE L) 32 4F MIPI-IO 2871, MIPI IO &K 1 HFH M4, #F HS FI LP
P E ST, GWSA £7%1 FPGA 7= i (ZEHK) K MIPI 1O RS RKHIFHL N 2-6 Fis.

HAKH 10 3 BUR F 4himdz 538, AT LS IPUG948, Gowin MIPI D-PHY RX TX
Advance /15 > “4 TIGeiR” .

% 2-6 GW5A FR7 FPGA =& (FEMF) A MIPI 10 B #5%

= MIPI RX MIPI TX
GW5A-25 Fif Bank (JTAG Bank Fl1 Reserved Bank | fif5 Bank (JTAG Bank fl1 Reserved Bank [
FR4h) 4h)

FERHEW T
o triE (MIPI Alliance Standard for D-PHY Specification) , fii4< 1.2.
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2 ERINA 2.6 MIPI D-PHY

o THFEIE RX I TX #8482 10, RX A&k = Bl 1 fi =1 1) ik 1.5Gbps TX A& ik 3 F M iE
= A ik 1.6Gbps.

o EFHAEH(HS, High-speed)if= .

o ERAMKIIFE(LP, Low-power)#lERi=

o EHFITEIH(HS, High-speed )l A1 ¥E 1 .
o ¥ MIPI D-PHY TX 8:1 #i5 16:1 #ixl.

e 7 HF MIPI D-PHY RX 1:8 i 5 1:16 # =,

e I ELVDS. TLVDS 5 MIPI 10 %% 10 Type.

o IEHIFHRTE LP B0 AT Me%, FHiEE N 10Mb/s.

DS1113-1.0.1 19(42)




2 ERNA 2.7 ADC

2.7 ADC

2.7.1 ADC

GW5A-25 2e/F N #4518 18K 10 bits Delta-sigma HEEUFE B ds, &—KIKThFE, 1K
JW HLIA Y delta-sigma ADC.

44 FPGA MTwiEiB A )1, VAR N ERERI L . ARG, 1% ADC 1] LA
FE S PR IS U PR R LR A P K R AR R A SR . AR, FPGA R E B B nl e
H GPIO £:11 DLz ADC BHE 5811, 85 ADC [ IEIE, 1T LA 2 O 1 A8 1) iU
B R A T SRR W R

FERHEW T
o 25K 3/ 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 HIRfEEIANELE: +/-5mV

XT ADC HZ (s BiS% UG299, Arora V ¥ 75 ##(ADC) 1 /' 75 5
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2 ZERNA 2.8 4

2.8 A4

I Bh B IR AT AT FPGA EifEREMI S 2 0 EH 2. GW5A 251 FPGA 7= i (RN ) T fit
T EHAERN PN (GCLK), HEZEZEDIZMEM TG . B 17 GCLK B, &4eft 1 8iH
W (PLL) . /=idBf % HCLK £ DDR A7-fif 242 L8 ik i 8 DQS S50 8 225
2-9 SR BT (GW5A-25)

1/0Bank 7 1/0 Bank O 1/0Bank 1
[ . [ -0 C 1

o«
PLL PLL PLL N
- @
5 O _
S M 5
g O O 1 1 S g
> | GLLK MUX 2
-y T N

AN = u

— PLL =
= — &
|2 — 2
T PLL 3
3
=

[ - | 10C 10
""" i/OBank5 " lOBank4 ' OBank3
[ 1/0 Bank obas | Hok

2.8.1 2/ ~ 2.8.4 DDR 77 1% 757 L1 £ &7 DQS %5 B i B4k, T4 /b,
R ER . BUFHIE B DDR A7 4% VB Bk i 8 DQS 58 2 IS BiE 2% UG306,
Arora V #7# Z Ji(Clock) /1 /75 -

2.8.1 £ FHiT

GW5A #7%1 FPGA 7= i (T )it 16 M4 Rt e . GCLK BB BhEk B & IR 8
J. PLL fy%iH . SERDES BJ#f. HCLK 1% DA BB G2 e i, A8 FH & FH i i N8
AV ELA S s b MR RE, BTS2 E 4 R AR E) .

2.8.2 S IRRTH

GW5A Z%1 FPGA 7= Sh(ZEF ) g i #h HCLK, BB AR mZAE, Al bAse
¥ /O se i It pe AL 5, 2 1B VR s b [R5 O BE A% S e i % . — S Bank 32
FrUU % HCLK, #4nkd 2-10 frs.
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2 gEMNA 2.8 4

2-10 HCLK 7R & [E(GW5A-25)

1/0Bank7 /0 Bank 0 /0 Bank 1
3 -0 11
[
3
)
A
5 [ _
S 5
L || Y e
~ || —_— — )
R B HGLK Bridge z
A B — O .g.. jf—— [N}
Sl PR g
| = 2
T \J 1 8
| B g
[
o
...... 3
= g
=
[ - I 10OLC 10
..... OBaKE T oBawa T omeia
[] voBank ||_ HCLK —» HCLK Bridge Out -+—— HCLK Bridge FB

HCLK 7] LAS k25 FH P 4 FH B D Re A An T Frs
o AR BT REAH, TS HUAT I OG M I B E S .
o R Bh o ATASIER, A R B B AR L — SR AR B, R T 10 B T AER A
o SN Bk RS .
o ZNASEIREEMIH, T F B A IR EE 5 .

o 4 )Rk 8 HCLK Bridge ik, mPK HCLK W05 52 BIEfT—A Bank #. 1t4t,
HCLK B #1115 5 M 10 Bank i 514 7] #5 2448 10 Bank [ 81 o

!
ST REVRER EEE S, EURER— 10 Bank, IHHES Z 0] skew /).
2.8.3 $HHEER
BFIIA S 2 —Fh S R i FL G, fRIFRBIAHPR (PLL, Phase-Locked Loop) . F|FH#1
N2 2% I BIE S 1 R B B IR3% 15 5 AR FAR A .
GW5A Z7%1 FPGA 7= i (ZERL )] PLL B REAEHE i n] LR G I Bhais, i fic A
] (1) 2 B0RT DAREAT I b AT R B (R AR 40 40) . AR R EE . 5 &S A2 ThRg .
GW5A 5% FPGA 7= S (ZEFLZ) ) PLL B tEan -
o R 7 BRI A
o M PLL, 2 1 AN i b i B I S HRF 1/8 /NELo A
o IFAIREAN A% Ly i
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2 S 29 &R EN

o TR AN I
o SCHFY IS Bl A (TR AL A IP)
e VCO T./EMZIEHl: 800 MHz ~ 1600 MHz
e CLKIN #i# i [Hl: 19 MHz ~800 MHz
2.8.4 DDR #Fi#s5# O ERE DQS
GW5A %751 FPGA 7= i (%)) DQS HBEHER M 740 i DhAe K 3 #F DDR f7fi #5451
(I B 75 R
o L DQS N, HIPILIFES) 1/4 ML
o NENZAERME IR/ S FR T
o FNNHZ IR LA A AE S
o 21k DDR #ii i B 815 5
o 7 ¥r DDR3 5 i L%
DQS MR 2 Fh TAERIE, RS2 10 3O FREK.
2.8.5 &
YE % CRU I 2kb 78, GW5A %751 FPGA 7= i (ZE )R T RIEF 5 K2 (LW)
TR, LW — o] DURAERR 4R, 45 DFF $2ftrt£pffige (CE) . EHE{; (SET/RESET)
B9 H—Jrm, & UHERESL, (FA5 @SR E 5.

29 =/EEN

GW5A #51| FPGA 7 it (E M) T & — I E AR EEM ML, BEREZEDIGIN
NiRE s, nAER P EAECR P B, CFU R /O H 3 A48 35 ] DM B B

2.10 wIZACE

GW5A £7%1 FPGA 7= (%) FF SRAM Znfs, Rk, fX EjEfREEy FEmE
BRSO RIAE . 48R, A AT DARYE B & 75 SR i B 3R S RAEAE SR Flash H. |
HE, #afh M AR Flash A sz BUAD B 24 ) SRAM H1

GWS5A #7%1] FPGA 7= i ()b 7 R B JTAG BLE B Ah, &
GowinCONFIG fic EfEx: SSPI. MSPI. Master CPU. Slave CPU. Master SERIAL.
Slave SERIAL. [FIF SCREE A SCRRER SO N 2 i B . S iF SEU A AL
EE . XHF OTP.

HEZEMFRHE S
o UG714, Arora V 25K FPGA /=i 4 721 & T/
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2 ZERNA 2.1 B NI eh iR g 2

2.10.1 S=HRK

GWS5A %751 FPGA 7= il () il it JTAG/SSPI/QSSPI 5 # i it goConfig I2C IP /
goConfig JTAG IP AT A2, B S SLREAZIM A TAERE IR OL T WAL Nk
Flash 4 Flash FI#E1E, il F2 A 2844 ol % IR R A RS & 1B W TIE, mfEsein,
KL Pfih % RECONFIG N i i#id Reboot $84- R Al 5e (AE R T+ 2% . AR MEE & N T7E
2RI TR AE SRR B e A 3 B
2102 bR G MEMREMIEE

GW5A Z7%1 FPGA 7= 5 (T2 ) >C 1r LR £ %, >R 128 bits ) AES s 5k,
FR, @ SO RS B B 1) 22 S WL S, 78 FPGA 72 i i bR e BRI
1 CRC RIGHEFIWE T %4, ¥ B i Fe i se i AR i i N B /2 75 hAs, HHR %
PETVEM R 28 . W B T 2N B LR B e AL B 5, AT P ek AT [ A
2.10.3 SEU Handler

GWS5A %751 FPGA 7= i (20N Bk SEU Handler #ile, E A B E N E AT IR KE
(CMSER)3Ifi£. SEU Handler # 5l i £r 42 W 20 B N AEF I 1] BEAFAE A R, I
HAe HTEE AN IE. SEU Handler B3 E FPGA TAEM R, MG & B i B & %
P&, AT ECC AL A1 CRC AL ELXT SRAGIM AE 1% . dn e R aT AR A IE, TS B2 4
Ja BRSS9 EH S [0 SRAM, MiA 2R EA PRES BN H 1.

SEU Handler e Th e K AF a0 T
e JLT ECC F1 CRC il FAs IF &y
e CRC WL E SRAM T F2 R ([ H 1) bit 5517
e ECC #f:/1> SRAM Frame ' 2 bit £ iRA7 B # 15 LA AR A 1EM, 4 bits HiRiR %

I

[l SEU Handler A LA 5 AR A48 TSR, VRAIMES BB 2 A5 R S 5
o A IHEH, WA LIERE ML S B 3h )8 FiZ 3Rt .

o WHFH P IBAE A bit HHRIENEAE, F T IR AEAITEAL .
2.10.4 OTP

GW5A %71 FPGA 77 fh(ZE#1 2% )Hfit 128 Bit Y OTP 4%, 3 — Wk tkgmfs. Hrp
BitO~Bit31 A X, FRGuilid i vl LI FH b 25 8] A7 it 22 4 A HoAth 25 245 2. Bit32~Bit95
N DNA [X, fifitdstt 64 fiMfE—riR{E R .

2.11 R AR5 25

GW5A #41 FPGA 77 iy (F ) Ak 7 — N W Bk 4%, At i+ MSPI 4ifs
PP A BRI Fr IR BRIk 4530 7T LY AP BErHSR S e, B ACE TAE 24, ATl
RIFZ L 64 I BPAE H b S n] LLEE an A it EAA 2
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2 ZERINA 2.1 I eh iR 2

f.ui=210MHz/Param.

!
Hrh % Param ANFCE S8, JGHEIA 3 il 2~126 2 18] (115 % .
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3.1

TARZA

!

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 BXHEATEH
GWbHA-25
= 3-1 #a% | KTEE (GW5A-25)

AR ik &/ME RAE
Vee ZH %, LV -0.5V 1.05V

Ik, EV -0.5V 3.75V
Veeo I/O Bank HijJi i & -0.5V 3.75V
Veex B -0.5V 3.75V
Vee oo 9 PLL, SRAM 4L IS A & LDO #EBL L [-0.5V 3.75V

JRHLE
V Eruse eFuse 5 AFTHE -0.5V 2.07V
Vooa_mipi MIPI AR R AR FL HE Bt B FE -0.5V 1.05V
Voo _mipi MIPI FE 55 7 H A He R -0.5v 1.05V
Voox_Mipi MIP1 A5 AR DL 4 B (4t H L -0.5V 3.75V
Vopi2 mipi MIPI i LP 5 fit f F Js -0.5V 1.32V
Storage AR E -65°C +150°C
Temperature
Junction 451 -40°C +125°C
Temperature
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3.1 TAE%M4E

3.1.2 #EEFTESER
GWbHA-25
7 3-2 HEETEEE (GW5A-25)
B it &/ME =ON |
Vee HZHE, LV 0.87V 1.03V
W% HE, EV 1.14V 1.8V

Veeo /0 Bank Hij HL 1.14V 3.465V
Veex LE VA 2.375V 3.465V
Vee oo M N PLL, SRAM #24EHi F 11 P LDO LB iy B b K | 1.14V 3.3V
V eruse @ eFuse 5 N\ JiT % HiJE 1.62V 1.98V
Vooa_ el MIPI S AL LK A3 H i 0.87V 1V
Vooo_mipi MIPI B K7 H 2% A3 F FL 0.87V 1V
Voox_MiP MIPI S A B 43k H i 2.375V 3.465V
Voot2_ il MIPI b LP 554k e 1.14V 1.32V
Ticom Shim (L) 0C +85°C
Tuinp SEIR (k) -40°C +100°C

pey

o Voo |po B, ThAE#E .
o PYARTFTEE eFuse I, IXAN IR AT LAFE GND & floating .
o FrNLULEPRiiE PCB L2 AN MR, 7 EUITA L YR YE A0 4, IR Nl 2 2 A VR I 75 3R o

3.1.3 iR EARER

& 3-3 B EARE
R iR =/ME HAE RAE
Voo Ramp | R L B TR 0.1mV/us TBD 15mV/us
3.1.4 PAImBIFIE
I 3-4 PAER T

AR iU £ /0 25! RAE
Ihs ORI 0<V\y<ViH(MAX) I/0 150uA

(Input or I/O leakage current)
lns B NI LI 0<Vin<Vi(MAX) TDI, TDO, | 120uA

(Input or I/O leakage current) TMS, TCK
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3.2ESD

an
3]sy

3.1.5 POR 4¥14
GW5HA-25
%z 3-5 POR BBES ¥ (GW5A-25)
AR iR AR BMAME
POR i JEfH - H A A R L Vee 0.69V
Power on reset voltage Veex 15V
Veeio (Bank4/5/7) 1.05V
Vee, oo 0.92V
3.2 ESD 4 &k
%< 3-6 ESD - HBM
= HBM
GWS5A-25 HBM = 2000V (GPIO)
HBM = 1000V (MIPI D-PHY)
%< 3-7 ESD - CDM
= CDM
GW5A-25 CDM = 500V
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3 HA K 3.3 DC M HiE

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

GW5A-25
& 3-8 HEFELIFEEINA DC BS 454 (GW5A-25)
R U £ =/ME mAE |HKE
Lol I/0 ¥ A\ J% HE AL (Input or 1/0 | Veco<Vin<Vin(MAX) - 210uA
leakage)
0V<V|N<VCCO - 10uA
lpy /0 b Hi i 0<Vy<0.7Vcco, - -400uA
(/O Active Pull-up Current) [ py Strength=Strong
0<VIN<0.7VCCO, -150uA
Pull Strength=Medium
0<VIN<0.7VCCO, -50uA
Pull Strength=Weak
(I/O Active Pull-down Pull Strength=Strong
Current)
ViL(MAX)<V|\<Vcco, 150uA
Pull Strength=Medium
VL (MAX)<Vy<Vccos 50uA
Pull Strength=Weak
C1 /0 HiI% 5pF 8pF
(I/O Capacitance)
Vivst | SR (Hysteresis for Veco=3.3V, Hysteresis=ON |- 400mV
Schmitt Trigger inputs) -
Veeo=2.5V, Hysteresis=ON |- 250mV
Vceo=1.8V, Hysteresis=ON |- 150mV
Veeo=1.5V, Hysteresis=ON |- 130mV
Veeo=1.2V, Hysteresis=ON 40mV
3.3.2 FHSER
GWb5A-25
7+ 3-9 BSHIR (GW5A-25)
AR ik ARl sREN
lec Core HiJF I LV fi A 30mA
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3.3 DC M HE:

B Tk FHFARE B RI{FL
lcex Veex HLIRHLI LV A 2mA
lecio /0 Bank HLJ5 FLIfE(Vci0=2.5V) LV A 1mA
lcc Lo N # Regulator & 25 HLi LV fR A 4mA

!

(g RUE M SR 25°C .

3.3.3 /O ¥#EFETIEFH

+3-10 /O HHFETIEEHE
MR Veeio(V) BN Vrer(V)

i &/ME BRE RAME &/ME BRI RAE
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 25 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 I 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25_| 2.375 25 2.645 1.15 1.25 1.35
SSTL25 I 2.375 25 2.645 1.15 1.25 1.35
SSTL33_| 3.135 3.3 3.465 1.3 1.5 1.7
SSTL33 Il 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_lI 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 15 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 25 2.625 - - -
BLVDS25E 2.375 25 2.625 - - -
RSDS25E 2.375 25 2.625 - - -
LVDS25E! 2.375 25 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
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3.3 DC M HE

BT REY Vecio(V) BN RLEY Vrer(V)
i &/ME BAE RAE =/IME HAE RAE
SSTL18D_| 1.71 1.8 1.89 - - -
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 - - -
!
{§i [} True LVDS ] Bank Vgio @ E N 2.5V,
3.3.4 3% I/O DC S 454
GWb5HA-25
= 3-11 &% /O DC S 4514 (GW5A-25)
- A7 Vi Voo VO.H o, 1 [ 1oy I
Min | Max Min Max (Max) (Min) (mA) [(mA)
LVCMOS33 |-0.3V [0.8V 2.0V 3.45V 0.4V Veeio04V |2 -2
LVTTL33 4 -4
6 -6
8 -8
12 -12
16 -16
0.2V Veeo0.2V |01 |-0.1
LVCMOS25 |-0.3V [0.7V 1.7V Veeiot0.3 |0.4V Veoo-0.4V |2 -2
4 4
6 -6
8 -8
12 |-12
16 |-16
0.2V Veao02V |01 [-0.1
LVCMOS18 |-0.3V [0.35 x Veepo | 0.65 x Veeo | Veeot0.3 0.4V Veeo0.4V |2 2
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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.0.4V |4 -4
6 -6
8 -8
12 -12
16 -16
0.2V Veeo-02V 04 [-0.1
LVCMOS15 [-0.3V |0.35 x Vego | 0.65 X Vecio | Vecio+0.3 | 0.4V Veao-0.4V |2 2
4 -4
6 6
8 8
12 |12
0.2V Veao-0.2V 0.1 [-0.1
LVCMOS12 [-0.3V |0.35 x Vegio | 0.65 X Vecio | Voeio+0.3 | 0.4V Veao-0.4V |2 2
4 4
6 -6
8 -8
0.2V Voeo0.2V |04 |-0.1
LVCMOS10 [-0.3  |0.35 x Vo | 0.65 X Vogio | 1.1V 0.4V Veao-0.4V |2 2
4 -4
PCI33 0.3V [03xVeeo |05%Voco |Vecot0.3 [0.1xVeeo  [09xVeeo |15 |-05
SSTL33 | [-0.3V [Vergr02V | Vagrt0.2V | Vecot0.3 | Veeo/2-0.6 | Veco/2+40.6 |8 8
SSTL33_ Il [-0.3V |Veegr-0.2V | Vegrt0.2V | Vecot0.3 |Veeo/2-0.8 | Veeo/2+0.8  |13.4 |-13.4
SSTL25 | |-0.3V |Vegr-0.15V | Vagrt0.15V | Vecot0.3 | Veeo/2-0.61 | Veco/2+0.61 |8 -8
SSTL25 Il [-0.3V |Vagr0.15V | Vagr+0.15V | Vooot0.3 | Veco/2-0.81 |Veco/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 |Vrer-0.1V | Vrer* 0.1V [Vego+0.3 | Veco/2-0.175 | Veeo/2+0.175 | 8 -8
SSTL135 | [-0.3  |Veer-0.09V |Vagrt0.09V | Veco*t0.3 | Veeo/2-0.15 | Veeo/2+0.15 |8 8
SSTL12 | |03 |[Vagr01V | Vegrt0.1V | Veeot0.3 [02xVeeo |08xVeeo |01 |-0.1
HSTL18 | |-0.3V |Vrer-0.1V | Veert 0.1V |Veeo+0.3 | 0.40V Veeo-0.40V |8 -8
HSTL18 Il [-0.3V |Vrgr-0.1V | Vrert 0.1V [Veeo+0.3 | 0.40V Voeo-0.40V |16 |-16
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3 HURHE 3.3 DC H Uik
. Vi Vi VoL Vo.H lor M |l M
Min [ Max Min Max (Max) (Min) (mA) | (mA)
HSTL15 | [-0.3V |Vgrer-0.1V [ Vgget 0.1V |Veeot0.3 | 0.40V Veeo-0.40V |8 -8
HSTL15 Il [-0.3V |Vgrer-0.1V [ Vgeet 0.1V [Veeot0.3 | 0.40V Veeo-0.40V |8 -8
HSTL12 1 [-0.3V [Vger-0.1V  [Vrert 0.1V [Veeot0.3 [0.2xVeeo  |0.8XVeeo |8 -8
HSUL12 -0.3 | Vgrer0.13V | Vgert 0.13V | Veeot0.3 |0.2xVeeo  [0.8 X Veco 0.1 -0.1
E!
M[E—A Bank iTA 10 (5 DC HITBR 41 (145 source Ml sink): [d—/> Bank iF 10 K5 BRARE KT
n*8mA, n FK/RZ Bank # 5] Hi 1) 10 35
3.3.5 4> 1/O DC B S 44
GWb5A-25
& 3-12 £4 /O DC S 514 (GW5A-25)
B U M & =L/ N ;- CO =& N -3 12
Viem LA N L Half the Sum of the |0.3 235 |v
Two Inputs
Vip Z 5% N1 1FR (Differential Input | Difference Between [+100 |[+350 |+600 [mV
Threshold) the Two Inputs
Iin % N HL I (Input Current) Power On or Power |- - 20 pA
Off
Vob 72 #5L H FiLE (Output Voltage (Vop - Vom), Ry = 250 350 600 mV
Differential) 100Q
AVop Ze 1k LR (14846 i [l (Change - - 50 mV
in VOD Between High and Low)
Vos i tH 2% (Output Voltage Offset) | (Vop + Vom)/2, Rr= |1.125 [1.25 1.375 |V
100Q
AVos it 2845 {k,(Change in VOS — - 50 mv
Between High and Low)
s LR FLIR Vop = OV %4 5 | — - 12 mA
%
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3 HA K 3.4 AC JFoh5E

3.4 AC FFx451

3.4.1 CFU FF <4514
% 3-13 CFU RIFSH
am AO .
SR Hiik _ B
Min Max
tLUT4_CFU LUT4 ﬁﬁ 0.297 0.539 ns
tsr_cru B AL/ S A B AT (] 1.075 1.148 ns
tco_cru N 381 2 A7 2 i L S ) 0.200 0.230 ns
3.4.2 BSRAM 4354
% 3-14 BSRAM B FE&H
e A0 N
2 ik , EXh,
Min Max
tcoap Bsram I} o 3815 b b /2B 41 i L B[] 1.1 1.47 ns
(Clock to output from read address/data)
tcoor BsrAM ) 4 381 A7 7 i ] 0.23 0.326 |ns
(Clock to output from output register)
3.4.3 DSP F X454
% 3-15 DSP 8 #
Qo A0 N
Z ik : g {i
Min Max
tcoir_psp B 3 B N 2 A7 2 O (1] 0.2 0.22 ns
(Clock to output from input register)
tcopr_psp I IR IK A A7 2% B[R] 0.06 0.07 ns
(Clock to output from pipeline register)
tcoor psp A 381 i 2 A PR ESE [i] 0.03 0.04 ns
(Clock to output from output register)
3.4.4 Gearbox FFX4¥ %
2 3-16 Gearbox B FES#
B ik =AE Bl
FMAXppr 1:2 Gearbox i\ 10 i K HATH R 400 Mbps
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3 AR 3.4 AC JFRFs1E
B fak mAE By
FMAX pes4 1:4 Gearbox i\ 10 i K H AT R 800 Mbps
FMAX pesy 1:8/1:10 Gearbox i\ 10 kK H 47 1500 Mbps
FMAX pes14 1:14 Gearbox #ii\ 10 5 K H {7 HK 1500 Mbps
FMAX pesis 1:16 Gearbox fii \ 10 i K H {78 % 1500 Mbps
FMAX pesso 1:32 Gearbox i\ 10 i KH T K 1500 Mbps
FMAXoppRr 2:1Gearbox #irth 10 K HATH R 400 Mbps
FMAXosgra 4:1 Gearbox #ii i 10 f K H A7 H % 800 Mbps
FMAXosery 8:1/10:1 Gearbox it 10 F K HATH % 1500 Mbps
FMAXosery 8:1/10:1 Gearbox it 10 F K H AT % 1500 Mbps
FMAXoser16 16:1 Gearbox it 10 i KHATIHER 1500 Mbps
3.4.5 KRBT RsH AR I X IE
3® 3-17 F AE RS 88 1 X it
B iEA R/ME sAME RAE
fvax I p R 37 a4 i tH A (-40°C ~ 105°C) 189 MHz 210MHz 231MHz
tor iy i 4% Duty Cycle - 50% -
3.4.6 PLL FF <454
% 3-18 PLL Frk45id
REFR X
g ik Bl pid
A0
Finmax Maximum Input Clock Frequency 800 MHz
Finvin Minimum Input Clock Frequency 19 MHz
Feromax Maximum Frequency at the Phase Frequency Detector | 400 MHz
Feoromin Minimum Frequency at the Phase Frequency Detector | 19 MHz
FiNuiTTER Maximum Input Clock Period Jitter < 20% of clock input period or
1 ns Max
FinDuTy Minimum Allowable Input Duty Cycle: 19-49 MHz 25 %
Minimum Allowable Input Duty Cycle: 50-199 MHz 30 %
Minimum Allowable Input Duty Cycle: 200-399 MHz 35 %
Fyvcomin Minimum PLL VCO Frequency 800 MHz
Fyvcomax Maximum PLL VCO Frequency 1600 MHz
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3 AR 3.5 MIPI D-PHY JF 55tk
g ik Bl pid
A0
Faw Low PLL Bandwidth at Typical 1 MHz
High PLL Bandwidth at Typical 4 MHz
TstatphaorrseT | Static Phase Offset of the PLL Outputs +/- 50 ps
Turrer_ccd ek | PLL Output cycle-cycle Jitter Thru HCLK=100MHz <300 ps B3]
PLL OQutput cycle-cycle Jitter Thru HCLK <100MHz <30 muUl
PLL OQutput cycle-cycle Jitter Thru PCLK 2100MHz <400 ps
PLL Output cycle-cycle Jitter Thru PCLK <100MHz <40 muUl
Tyrrer_py_pcik | PLL Output period Jitter Thru HCLK=2100MHz <300 ps
PLL Output period Jitter Thru HCLK <100MHz <30 muUl
PLL Output period Jitter Thru PCLK 2100MHz <400 ps
PLL Output period Jitter Thru PCLK <100MHz <40 muUl
ToutouTy PLL Output Clock Duty Cycle Precision <50 mUlI (1114]
TLockmax PLL Maximum Lock Time 1 ms
Foutmax PLL Maximum Output Frequency 800 MHz
Foutmin PLL Minimum Output Frequency 6.25 MHz 2
TexTFDVAR External Clock Feedback Variation < 20% of clock input
period or 1 ns Max
RSTwinpuLsE Minimum Reset Pulse Width 10 ns
!
o UNZ I ABHE 5 T RB M 45 2
o P F] %] Cascade #2:URT, 24> Divider AT LA A A5 2 58 AR 4 AR
o Bl HH 4 2 AN FROUEAR 5%, 12 A B TR 3l 0 SR A i AR
o VIH FEF 10 L/ duty cycle i84:5% Clock Tree {540 .
3.5 MIPI D-PHY Fx4514
% 3-19 MIPI D-PHY RX FF364544
REFR |[FH Fmin(#2/E[E) |Fmax(BEIBE) | B4
A0 - - 2.5 Gbps
# 3-20 MIPI D-PHY TX FF X454
REFR |[FH Fmin(#i 8B [E) |Fmax(#EBE) |8
A0 - - 2.5 Gbps
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3 HAHE 3.6 MIPI C-PHY JF 434t

3.6 MIPI C-PHY FF 43514

< 3-21 MIPI C-PHY RX FF&4514¢

REFLR |4 Fmin(B28UE[E) |Fmax(BEEE 1) =<F{v2
A0 Vee=0.9V: Vpon e =1.05V . 23 Gsps

Vee=0.9V: Vpoa wim =0.9V ] 2 Gsps
!

[ﬂﬁ‘ﬂEﬁtH‘S: VCC=0.9V; VDDA_M|P|=0'9V; VDDX_M|P|=1'8V; VDD12_M|P|=1'2V°

% 3-22 MIPI C-PHY TX F X414

REFR | FH Fmin(#22E8 [£) Fmax(# & F) By
A0 - - 2.5 Gsps

3.7 dmizFE OB FrAn

GW5A #7%1 FPGA F%(ifﬂﬁ)iﬁ%ﬁ GowinCONFIG it B x: SSPI. MSPI.
Master CPU. Slave CPU. Master SERIAL. Slave SERIAL, i#41&EkES%.

o UG714, Arora V 25K FPGA /= in 4 FEHL & FHf
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http://cdn.gowinsemi.com.cn/UG720.pdf

4 BT HRE R 4.1 B4

4 I BRER

4.1 B3

4-1 BB B FHERBI-ES
GWXXX - XX X XXXXXX ES
— T L Optional Suffix

Product Series ES Engineering Sample

GW5A
Core Supply Voltage Package Type
LV: 0.9v/1.0V PG256 (PBGA256C, 1.0mm)

UG324F (UBGA324F, 0.8mm)

Logic Density
25: 23.0K LUTs

4-2 BB AT ERF-Production
GW5A - XX X XXXXXX  CX/IX

Product Series ———
GW5A Grade .
A Automotive
Core Supply Voltage
LV: 0.9v/1.0V Speed
A0
Logic Density Package Type
25: 23.0K LUTs PG256 (PBGA256C, 1.0mm)

UG324F (UBGA324F, 0.8mm)

pel
o N TVEAMH R N EMBEIESH 1.2 /s 15871
o R[] B S5 2 1) /N 26 i (LittleBee ) % I g A4 A R BE SR R S AF TR FE AN ]

o o el EEAE SR A XRAR IR, W C2/11, C1/10 55, it F e R A i & AL b, Fr LAR—ts v m] L]
Py 2 Tk B R (1) AR ML R (C) e Tk i BE 100°C, i Zd il B 85°C, i LA IA] — 85 1y /e 7 b ¢
87 FH 6 R SR B A 2 2, AR MV 2R H s AR 1

DS1113-1.0.1 38(42)




4 BT HRE R 4.2 BFEEAR PR

4.2 R ERARIR R G
B 2 P S RITEN T B, RO 4-3 .
4-3 SR RERR RG]

] ]
Part Number!! —— XXXXXXXXXX
Part Number —— Xx)XXx XXXXXXXXXX XXXX Part Number™ —XXXXXXXXXX
Date Code ——» YYWWXXXX Date Code —— P> YYWWXXXX
Lot Number —p»LLLLLLLLL Lot Number — P> LLLLLLLLL

!
M ERA B 47555 473 y“Part Number”.
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5 %A Tt 51 FMAE

D x7x5m

51 FWMAR

GW5A #%1 FPGA 7= i (ZE ) Bdis F M £ B = 518 GWSBA 71 FPGA 7= i
(EMPOEFHEREER . P BIRE R WIS H. BARREDL ST IRER, HBH P
P 1w o SR GWBA 271 FPGA 7= (ZE IR )R, A B Fas ik B A A .

5.2 HHX3H

I G S 2k SR www.gowinsemi.com.on T LR E . BEE LR AR S0AY:
UG714, Arora V 25K FPGA /=5 %4 F2Hl & - F
UG1101, GW5A %71 FPGA /= in 15 &I FHf
UG987, GWH5A %4 FPGA ;=i JR P2 K155 F 4
UG985, GWH5A-25 # 14 Pinout FHf

5.3 RiB. 4E5RRIE

& 5-1 A TART WA HBLAR SRR . Gl T8 LA R 3o
& 5-1 RiF. 45HE7E

ARiE. F5BEIE 7 aX

ADC Analog to Digital Converter PR e 2

AER Advanced Error Reporting R R

ALP Adaptive Low Power H 18 MR DI HE

ALU Arithmetic Logic Unit BB
BSRAM Block Static Random Access Memory HUR S AL A5
CFU Configurable Function Unit AIC B D RE T
CLS Configurable Logic Section A BB
CMSER Configuration Memory Soft Error Recovery Be B N AE T IR KR
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CRU Configurable Routing Unit Al Y FEA 28 T

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 A B L PR
DFF D Flip-flop D fi & %%

DNA Device ldentifier WAPRIRST

DNL Differential Non-Linearity Zor AR

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

DSP Digital Signal Processing 155 b

ECC Error Correction Code LT

ECRC End-to-End Cyclic Redundancy Check ity ) 3 7 P TU AR AL B
ESD Electro-Static Discharge N GEl

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 R 4 218 FH 4 il
GSR Global Set/Reset 4 Ry EALE AL
HCLK High Speed Clock P A B

INL Integral Non-Linearity R AR

[o]:] Input/Output Block A N i HA AR

LUT Look-up Table X

LW Long Wire K2k

mDRP Mini Dynamic Re-Program Port T B 7 P2 R iy 1
MIPI Mobile Industry Processor Interface BT M Ab B 23 4 1
OTP One Time Programmable — W] g R

PCle Peripheral Component Interface Express S B AN AR
PCS Physical Coding Sublayer VB gwmts 1 =

PLL Phase-locked Loop VRN

PMA Physical Medium Attachment YRGS T C =
REG Register AR
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SDP Semi Dual Port 16K BSRAM 16K D X I BSRAM
SEU Single Event Upset LS8 A e

SP Single Port 16K BSRAM 16K .35 1 BSRAM
SSRAM Shadow Static Random Access Memory I3 A TR A B LA it 4
TDM Time Division Multiplexing 5> 5 H
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