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1.1 FHAR

GW2A #%1] FPGA 7= i () B M & 2LA%5 5 = 2 34k GW2A
5 FPGA 72 i (M) R EMEIS . P iR IRE S WIEREE A, AT
PEL s R DR 2T Se(s B, FEhH P B T RS =2 Sk GW2A
5 FPGA 7= i (TR Rt , BB T2k 8 A

1.2 #R 30

B S o SR M s www.gowinsemi.com.cn I UL R #EL. BEHLULT
FHIESCRY :
e DS102, GW2A Z%l FPGA /= i (EHE) BEETF
UG290, Gowin FPGA /= ihZm Ll & Tt
UG111, GW2A %% FPGA /=it 5 & T
UG110, GW2A-18 &/} Pinout F-jiit
UG113, GW2A-55 &/} Pinout F-jiit
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1 KRTFARFM 1.3 RiE. 4ingiE

1.3 RiG. 4ak&i5

#1195 TARF M HE IR RARTE . 480815 A A0 R X o
& 1-1 RiE. SWE

RiE GivgTH 2R EP

FPGA Field Programmable Gate Array | 3137 7] 4w #2155 51
CFU Configurable Function Unit Al fC B ThRE T
CLS Configurable Logic Section nJfic & ThRE B

CRU Configurable Routing Unit A gmFEAG £ BT
LUT4 4-input Look-up Tables 4 NE R

LUTS 5-input Look-up Tables 5 BINEIRE

LUT6 6-input Look-up Tables 6 FINEIRE

LUT7 7-input Look-up Tables 7 FINERE

LUT8 8-input Look-up Tables 8 FINEIRE

REG Register AAE

ALU Arithmetic Logic Unit HARZHEEIG

[o]:] Input/Output Block B N R
SSRAM |\S/Ir::](qj(());/)\// Static Random Access S A B o 2
BSRAM I\Bﬂ"e’;kofjaﬂc RandomACCeSS | yyuyp s 25 L 17 53
SP Single Port 16K BSRAM 16K H.if 1 BSRAM
SDP Semi Dual Port 16K BSRAM 16K X 1 BSRAM
DP True Dual Port 16K BSRAM 16K X -1 BSRAM
DSP Digital Signal Processing LA SR (S

TDM Time Division Multiplexing 4 2 H

DQCE Dynamic Quadrant Clock Enable | #1755 [RIs 4 i g
DCS Dynamic Clock Selector BNASI e A%
PLL Phase-locked Loop VTR

GPIO Gowin Programmable 10 Gowin 7] e 218 FH &
QNS88 QFNS8 QFN88 %

PG256 PBGA256 PBGA256 F}%%
PG484 PBGA484 PBGA484 H4%
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B 54k GW2A 2251 FPGA P2 b (ZE ) 2 v 2 S A R EE O i o
— =, NESEIEESE, HA SRR DSP %E, & LVDS #H LK
FE ) BSRAM f7fifi 2% T, IX 88 N % 1) B YR $E IO RS 41 ) FPGA 2244 DL K&
55nm L 28 GW2A R %1 FPGA 7= & (ZE L 2%)iE F T s (R s A I S 37 &

a3 SARERL I R T 3 3 R B — AR FPGA B RIS, SCRF
GW2A %% FPGA F=fi(FF k), Reissei FPGA 46 fil&. figk. 7ok
BRI S I R —uh U AE.

2.1 FEHAR
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o (RIIFE
- 55nm SRAM .
- HHJE: 1.0V
- FRN B EN AT R
o RFZHNI/O H P RRHUE
- LVCMOS33/25/18/15/12; LVTTL33,SSTL33/25/181, Il, SSTL15;
HSTL18 1, Il, HSTL15 I; PCI, LVDS25, RSDS, LVDS25E, BLVDSE
MLVDSE, LVPECLE, RSDSE
- RAEENAG 5 IR R R
- ZF4amA. 8mA. 16mA. 24mA ZIRENfRE
- AtHIHE S Slew Rate &
- PR S S IR F A I
- WA 11O 1RSI ) Bus Keeper. i/ Nz HLFH & Open Drain
fi HH e
- CFRRNEIR
o =ERE DSP Fith
- R E T AR
- H#r9x9, 18x18, 36 x 36bit [1FEILIEH A 54bit ZEE
- XFREA IR
- IRE AR AN 55 R T R
- ThniE E S e S ThAE
- XFARRERAL A
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o FEMAEABEYIT

- 4% LUT(LUT4)

- SRR AR

- SRR E AR AR Ao A AR A
o I Z AR FASBENAF 1 A%

- SCEPRUR I F AR O X A

- R E{fRE
o RiHM PLL %A
- SEIR ARSI BN AR RS
— AR R £ R
° Jﬁf{@ﬂﬁ@%ﬁ
WA ITAG fic B =

- FF 4 GowinCONFIG Bl E#izl: SSPI. MSPI. CPU. SERIAL
- XFFJITAG. SSPI A E %% SPI Flash, HARRE R oy PUET IP

(K77 4w FE SPI Flash
SCRRBE SO N f g e 1

2.2 anﬁ:%ﬂi

* 2-1 FmiERIIR

a GW2A-18 GW2A-55
AR HRIT(LUTA) 20,736 54,720
A7 (FF) 15,552 41,040
?ﬁfﬁﬁfﬂﬁﬁﬁ% 41,472 109,440
g?;iﬁ;ifﬁgﬁﬁ%% 828K 2,520K
HoR B A BEVLAE I 2%

é%sﬁ; fwitjnm fen s H 46 140
IeiL4$(18 x 18 Multiplier) 48 40

2 BHER T (PLLS) 4 6

/0 Bank &% 8 8

K 110 % 384 608

L 1.0V 1.0V
ey

(USRI E R SR B B AN, 2 SR 6 DMBAHIA .
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% 2-2 GW2A-18 PLL 3%

EEE A Al PLL
QN8s8 GW2A-18 PLLL1/PLLR1
PG256 GW2A-18 PLLL/PLLR
PG484 GW2A-18 PLLL/PLLR

#+ 2-3 GW2A R% FPGA F=@m(EMR)HEMZAKAF 110 ER

E S [EEE(mm) | R~k (mm) E-pad JX5F(mm) | GW2A-18 GW2A-55
QN8s8 0.4 10 x10 6.74 x 6.74 66 (22) -
PG256 1.0 17 x 17 - 207 (73) -
PG484 1.0 23x 23 - 319 (78) 819 ¢76)
!
o R4 GW2A RJI FPGA /=i (ML) 4 RAE S M7, 55% 5.1 #4Fm
2
o FORIA— B F B A

e JTAGSEL_N fl1 JTAG & Jil/& B+ & #l, JTAGSEL_N 51JA1 JTAG T#H 4 /N51
(TCK. TDI. TDO. TMS) AH[EKEH N 110, R KEE N ITAG FHK 4 4
S| 11O IS L. 24 mode[2:0]1=001 I}, JTAGSEL_N &5 JTAG K& K 4
NEM (TCK. TMS. TDI. TDO) A] LL[EINH% B N GPIO, b A H /110 ¥ohn 1.
VEAIME S5 5% UGL111, GW2A Z I FPGA /i F ) E/ F 5 E I F A
o JTAG &IE H 10 #Z /N T 40MHz.
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3.1 GEHHER

A\

I

32%*’@7’1’2’&

3.1 FHEE

& 3-1 L2 E
0B 0B | loB| |10B| |10B 0B | I0B]
< I/OBank0 & /OBankl —» CRU | | CFU | | CFU | | CRU | | CFU | CFU
CFU /
I oV — T CFU | | CFU| CRU| | CRU| | CRU| | CFU
PLL | Block SRAM | PLL
5 =T 5| Block SRAM PLL
1 DSP A
2 crU M CFU | | CFU | | CFU | | CFU | CFU| | CFU
S P | Block SRAM | PLL | O
% CFU PLL % DsSP
T | Block SRAM | osc O
J CAU b ] i CFU | CFU || CFU| CFU| | CFU | | CFU
CFU
< 1/OBank4 & l/OBanks ————» ELTE SR FLL
CFU | CFU | | CFU| | CFRU osc

Kl 3-1 y GW2A 5% FPGA 7= imn(ZEMA) &t~ =B, GW2A-18 Fil
GW2A-55 28 F N S st IR AR F I B BHE S5 K 2-1. #pfF N2 — M 25 p
JCREF, AMELE RN AR (10B), #1FN fik T A FENLAF 6 28 (BSRAMD
REE . Hr (s S AP DSP. PLL BYEATA Y fbfR .

GW2A Z751 FPGA 7= i (4= 2) 52 R B 4H Rt 4o vl B B D e e
(CFU, Configurable Logic Unit). 7£2844 N #8817, 5)2VEFEHES], ANH
HESHT MBI . TECEIIREHR G (CFU) 7] DUALE R k%

(LUT4) #X. EARZBEB A e i, HMHEENES % 3.2 nELE )
BEHL T
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GW2A #%1] FPGA 7= i (ZE ) ) 11O BIR A ARTE -4, LA Bank
HNEAIRSr, F5r 8 4 Bank, #Rid N BankO~Bank7. 1/0O %5 SZ £ Fh
P, SRR IE TR0, SDR T./E#i=0. il DDR #:{fl DDR_MEM
B FEAMRRHES % 3.3 M A\ A,

GW2A #7%1| FPGA 7= i () PR s A BEN L7 f %8 (BSRAM) 7E
PAE N EEBATHES, —/> BSRAM EZ8FAN S H 3 /4N CFU AL E . —
A~ BSRAM (W% K/NR 18Kbits, SCHF 2 Fific B U ER . RNt
BHEZ % 3.4 JURERS LA 2R .

GW2A 2% FPGA /= h(FER)H N ix T 875 5 b2 DSP. DSP
TEAE N AL AT HES, B4 DSP %5 H 9 4~ CFU L& . &1 DSP
BEWANZRIG, BN RICE AT LSS (pre-adders), P4~ 18 AL
Feyk gk (multipliers) F— =Hi N[ H AR 2 112 FH 5. 0(ALUSS) . A TTRNG
2% 3.6 WG 5 A HERIL

GW2A 2% FPGA /= m(FEME) Wik 7B PLL %06, &Sk
PLL Btk pe W fR At n] DLZR& MR B, 8k it B A R ) S 40mT Dot 47 i g
(R L (AR 20 4) . AR RS . 52 EL RS ThRE . [ P2 5 P B AT
AT N SRR, SCFF 2.5MHz 3| 125MHz I e JaE,  MSPI 4afEEd
B ASEAER B, A IR G AT AR O PR B, RN RNE S % 3.10 A
P Em R o

IAh, FPGA SN E T F & 1In dwfEfm 4 6 (CRU, Configurable
Routing Unit), & FPGA W AT A SHilfe B R . RLE DIRE T
(CFU) #110B NEBHES A ML TR, i@ 7 CFU NEHTUEAN 10B A8
()32 3 BT IR o AT 2 TT s nT I = = Sk FPGA B B 3 A . 1h4h, GW2A
R FPGA 7= i (R T T 3 & B R 258, KRR, 4
JRE SN, VARIRFEIETISE . AT RMT S5 3.5.2 DSP #/ERi L E . 3.7
K2k, 3.8 RE AL,
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3 B2 3.2 AR EIIRE R TT

3.2 AJECEIhEE T

A TG B 2 € . IC(CFU) AT AT C B 32 45 7T (CLU) A A il 2 1 A
FPGA 7= iy PN A% B P Rl 2 A B G, AN A B e ] H DY A AT BC B 2 B (CLS)
DL HH N B R T B A 28 50 (CRU) AL AR, Heorh = /N Al fic B2 4R ER A5 B A
PO AT R (LUT) RIS 57725 (REG), AH4h—ANal i B2 4R H R & A4
Vi AN, WK 3-2 fis.

CLU WA L B B A G IC BN E S BENAG A, TTRCE AR AR
. BARIBH BT WA RS . CFU i) n] Bt B2 4 B n] MR B 47 5 i
BREAREREK . EREHE TG, FAMEAE oA RS i 25 VU A TR
Ro AT L CFU NBIHHATN4
[# 3-2 CFU &#~EE

v

Carry to Right CLU

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

LUT | | SREG

CLS3

LUT SREG

CLS2

-
c
S| 3
T T
m| | m
@O ®

LU

CRU

LU EG
CLS1

LU EG

LU

3
Ry

EG
CLSO

LUT REG

Carry from left CLU

!
SREG i ZAFIRIIAMT SCRF . WA T 2, EBRAR R o R EOR SR F AL .

3.21 AL EIZEE T

BERRSIFRAERR . FAZENAE 2
o IJLAREILEHA
FAERKRAITUBEACE N 4 AERR(LUTS), "fseilmb Ekk
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3.2 AL ETIRER T
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- —ANAECEDIRE A TR E R A 5 AR R (LUTS).

- WAATECEIDIRE A AT E K — A 6 AN E R (LUTS).

- UANFTECE DhRE A AT E R — A 7 N E R (LUTT).

-\ ETEEIEE R (B CFU)RTECE AL — > 8 M A B R (LUTS).
o HIRZAEMA

SEE AR, EIRER VA E A ARZ AR (ALY), HAESEILLL T DhRe:

- ImERRE A

- R, BRI A AR S

- AR, AFEER TR AT IR S T

- JRikEAR
o [ififastEa

FEMAR R, AT TR E AR T R 16 x 4 A7 1) oA RS BE N LA A
2 (SSRAM) Bl H itk as.

& TR FPGA B SCRASE AT UG A STAF 1) 77 NS L ER S B AT LA i 2%
(SSRAM) [HRIUG .  HISEA7-fiti i I 500 70 06T 88 4 G P2 ) 58 RN o

A EC B IhfE A (CLSO~CLS2) % & AN i 745 (REG), WK 3-3 i
[# 3-3 CLS hiF R ~RE
—D
—CE
——{>CLK Q—
—SR
—GSR

% 3-1 CLS P HFHRIERIES UL

554 |10 | #iRk

D I AR

CE | CLK ffifE(5 5, A TCE Ay B P4 A Bl P A i 2

CLK | Wb (S S, ATECE v b TR R R B U Ak R 2

A E G AN, TG E i R IhAE
ERZ=E
2L B AL
S AL
SN

A E B AL

SR I

SR EN, ARE A

o RIEA

GSR** | |

o FLEN

o L4aREBEN
Q O A7 A
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3 LN 3.3 B N\ Hir b

® [1{5'5 D MRiE A LLEFEF —rr e B 2Rt i P AT — R R Md el LUk A T
CRU H#i N . BRI AEE R GBI T, 273875 mT LA b A e o

® [2]CFU H AL E Thfe v i) CE/CLK/SR ¥4 m] A 37 i B ik 4%

® [3]f£ GW2A %I FPGA F= (MK N, GSR @ HiELiE#:, At CRU.

® [4]SR 5 GSR [Flf H %k, GSR fA# =ML EH.

3.2.2 T HIFETT

A2 B ot CRU (D g 32 B RPN 5 i«

o WINIEFEIIAE: v CFU KIS S 1R I m AN IRIEFE

o LLBHFIIAE: v CFU M/ (5 St hERcoR &, B4 CFU Wil
EEHE \CFU AR LK CFU M FPGA P4 33 HoAth Th RERE P 2 [A) R 4%

3.3 MINHIHARR

GW2A %51 FPGA 7=/ (B H1Z%) 1) 10B 3 B4 4% 1/0 Buffer. /0 1B 4L
JRH L R AR 28 T 5 B 0 =N 43 R BT R, B 10B BLn s TS 1/0
EHGrc N AR B), BT CARCE R —HZE0 G 5x, tHa] DUAE R $m(E

S alllE
3-4 10B &ty EE
Differential Pair Differential Pair
AL A
~ “True” “Comp” 7 “True” “Comp”
PAD A PAD B PAD A PAD B
Y Y 2 2
v v v
Buffer Pair A& B Buffer Pair A& B
L A 2 Y L A 2 Y
—H |0 —H O —H |0 - |0
o © 2o o6 8 b o B0 o6 ¢
A v A v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A Y A [ A
1 BoXBOQ_Jol® QO _DJoZQ_ZoB® QO
3252 %3252 =k 32523252
S5S85vy 5585 v £525v S585 v
Q ~+|Q Q ~|Q Q ~+|Q ¢© ~lQ
v A ) 4
Routing Routing

GW2A #%1 FPGA 7= i (ZE )+ 10B D geds s

e T Bank K Veeo ML ;

® ¥ LVCMOS. PCI. LVTTL. LVDS. SSTL LLA HSTL %&£ Fl H1 5FFx
UE;
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3 G A

3.3 Hi N f AR

PRI NG 5 Z B i IE Tl

St A5 5 IR Sh HL R 100 5

PALHIHE 5 Slew Rate 3£

SHEEAS 1/0 AL K] Bus Keeper. b4/ T4 HiFH & Open Drain % H!
I I 5

o SCHRFHA

o /OB FrEiERA. SDR ALK DDR %L R,

3.3.1 I/O B LRt

DS208-1.1

GW2A #%| FPGA 7=/ () K 110 .45 8 /> Bank, 1k 3-5 Fiuk,
14~ Bank ML 1O L Vecoo Veeo ATEABE A 3.3V, 2.5V, 1.8V,
1.5V B{ 1.2V. LQ144 £ (K24 Vecous M1 Veex A ERREIEAE D, it
JER BN 2.5V, 3.3V, WHAMEEIRSHRK 4-2, NHF SSTL, HSTL %
1/O Fy NFrifE, A Bank i@ fHt— NS Z 5 K (Vrer), A AT LIRS
fHFH 10B N B 1 Vrer YR (55T 0.5 X Veco), WRTEFESNBHT Vrer F1 A (1 FH
Bank H{EE— 1/O B IVE NS Vrer FIA) s Veox Sl HLHL K SCRF 2.5V
3.3V.

[# 3-5 GW2A B I/O Bank 437~ EE

- | loBank0 | | I0Bankl | -
e e}
vs) uy)
5 g
3 S

B GW2A B
O O
us) vy)
g g
) )

| 10Banks | | lOBank4 |

GW2A Z%1] FPGA F= i () AN H) Bank SZEFANF HG A B HEBH R,
A F5 BRL ity FL BELRD 22 23 FLREL P Ao s FELREL 158 B8 T SSTL/HSTL S N H
7£ Bank2/3/6/7 37 Fr. Z4rHEBHBE T LVDS i\, {XAE Bank0/1 #7157
. VB RHES % UG289, Gowin W4 F2E/HE R (GPIO) M /151,
!
AFLIEAEH (GPIO) BRYVIRAS 2 = AMATS L.

ANEIR) 1O B FRAERT Voco IEESR, W3R 3-2 Fiiw.
# 3-2 GW2A &% FPGA @ (EMER)ZHMmE /0 KB KB iR E

/O fthibnife | Hdm/Z Bank Vcco(V) i tH KBl fE 77 (MA)
LVTTL33 B 33 4,8,12,16,24
LVCMOS33 B i 33 4,8,12,16,24
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3 N4 3.3 N A
110 #y th b it B 2 Gy Bank Vcco(V) i AR B) BE /1 (MA)
LVCMOS25 BAL i 2.5 4,8,12,16
LVCMOS18 BAL i 1.8 4,8,12
LVCMOS15 B 1.5 4,8
LVCMOS12 BV 1.2 4,8
SSTL25 | b 2.5 8
SSTL25 I b 2.5 8
SSTL33_| B S 3.3 8
SSTL33_I B S 3.3 8
SSTL18 | BV 1.8 8
SSTL18 I B 1.8 8
SSTL15 BV 1.5 8
HSTL18 | B 1.8 8
HSTL18 Il B 1.8 8
HSTL15 | b 1.5 8
PCI33 B Vi 3.3 N/A
LVPECL33E ZEoy 3.3 16
MLVDS25E 4y 2.5 16
BLVDS25E 4y 2.5 16
RSDS25E E4y 2.5 8
LVDS25E ZE5y 25 8
LVDS25 Z 4 (TLVDS) 2.5/3.3 3.5/2.5/2/1.25
RSDS Z 4 (TLVDS) 2.5/3.3 2
MINILVDS Z453(TLVDS) 2.5/3.3 2
PPLVDS Z453(TLVDS) 2.5/3.3 35
SSTL15D oy 1.5 8
SSTL25D | oy 2.5 8
SSTL25D I oy 2.5 8
SSTL33D | =5y 3.3 8
SSTL33D_lI oy 33 8
SSTL18D_| oy 1.8 8
SSTL18D I ZEy 1.8 8
HSTL18D | ZEy 1.8 8
HSTL18D_II oy 1.8 8
HSTL15D | FAy 1.5 8
LVCMOS12D | #4y 1.2 8/4
LVCMOS15D | #43 1.5 8/4
LVCMOS18D | #43 1.8 8/12/4
LVCMOS25D | #4y 2.5 8/16/12/4
LVCMOS33D | #% 33 8/24/16/12/4

DS208-1.1
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3.3 Hi N f AR

& 3-3 GW2A ZHEBMA /O XB RS iER S

I/O i N Awite Fin/Z5y | Bank Veco(V) THEFIBRIED | —EFE Vrer
LVTTL33 BAYE 1.5/1.8/2.5/3.3 & @
LVCMOS33 BA v 1.5/1.8/2.5/3.3 & @
LVCMOS25 B 1.5/1.8/2.5/3.3 7 %
LVCMOS18 B 1.5/1.8/2.5/3.3 7 %5
LVCMOS15 b 1.2/1.5/1.8/2.5/3.3 Py i
LVCMOS12 b 1.2/1.5/1.8/2.5/3.3 Py i
SSTL15 BV 1.5/1.8/2.5/3.3 % &
SSTL25 | B 2.5/3.3 % &
SSTL25 I Fi 2.5/3.3 i &
SSTL33 | B 3.3 7.5? &
SSTL33_II B 33 o &
SSTL18 | B 1.8/2.5/3.3 & Py
SSTL18 I b 1.8/2.5/3.3 i Py
HSTL18_| b 1.8/2.5/3.3 i Py
HSTL18_II L 1.8/2.5/3.3 i o
HSTL15_| B 1.5/1.8/2.5/3.3 % &
PCI33 B 3.3 & o
LVCMOS330D25 | Hiiii 25 i i
LVCMOS330D18 | Hiii 1.8 i i
LVCMOS330D15 | Hiii 1.5 i i
LVCMOS250D18 | Hiiii 1.8 i i
LVCMOS250D15 | Hiii 1.5 S 5
LVCMOS180D15 | Hiiii 15 S Fi
LVCMOS150D12 | i 1.2 HR %
LVCMOS25UD33 | Hi 33 i o
LVCMOS18UD25 | Hii 2.5 i o
LVCMOS18UD33 | Hiii 3.3 i o
LVCMOS15UD18 | Hiii 1.8 i @
LVCMOS15UD25 | Hiii 2.5 S 5
LVCMOS15UD33 | Hiii 3.3 S 5
LVCMOS12UD15 | #iii 15 S 5
LVCMOS12UD18 | Hiiii 1.8 S 5
LVCMOS12UD25 | Hiig 2.5 & &
LVCMOS12UD33 | Hiii 3.3 i o
LVDS25 ZEy 2.5/3.3 %5 &
RSDS Z0y 2.5/3.3 e o
MINILVDS ZE5T 2.5/3.3 5 5
PPLVDS ZE5T 2.5/3.3 5 5
DS208-1.1 14(46)




3 ZERI A 3.3 Hi N f AR

I/O Hy N brifE Bu/Z4y | Bank Veeo(V) XHFEIBRIEL | REFE Veer
LVDS25E Gy 2.5/3.3 o o
MLVDS25E ZEGy 2.5/3.3 o o
BLVDS25E ZE5y 2.5/3.3 7 i
RSDS25E ZE5y 2.5/3.3 7.5? i
LVPECL33E ZE5y 3.3 i i
SSTL15D F4y 1.5/1.8/2.5/3.3 % i
SSTL25D | ZE0y 2.5/3.3 o o
SSTL25D I ZEoy 2.5/3.3 o o
SSTL33D_| ZE0y 3.3 o o
SSTL33D_I ZE0y 3.3 o 4
SSTL18D | ZE5y 1.8/2.5/3.3 i i
SSTL18D I ZE5y 1.8/2.5/3.3 i i
HSTL18D_| a4y 1.8/2.5/3.3 o o
HSTL18D_lI a4y 1.8/2.5/3.3 o o
HSTL15D_| 25y 1.5/1.8/2.5/3.3 % o
LVCMOS12D 25y 1.2/1.5/1.8/2.5/3.3 % o
LVCMOS15D Fy 1.5/1.8/2.5/3.3 % %
LVCMOS18D Fy 1.8/2.5/3.3 o %
LVCMOS25D oy 2.5/3.3 e i
LVCMOS33D ZE5y 3.3 e i
3.3.2 /0 24
K] 3-6 v GW2A 5% FPGA 7= i (ZEMLZ) B 11O B 4 &8 7
& 3-6 /O ZEmt ~=E
TCTRL | TCFF >
GND —»
» SER > ‘
I1SI
TDATA | » OUTFF >
R IODELAY

K 3-7 H GW2A F7%1 FPGA 7= (ZE ) ) 110 & 5 i % N8 47 .

DS208-1.1 15(46)




3 G A

3.3 Hi N f AR

DS208-1.1

& 3-7 /O BEMATEE

> CI

> DI

» INFF > DIN
IODELAY

*
» |EM IDES
> —» Rate

Sel

GW2A Z7%1 FPGA 7= 5 (B2 ) 11O & 5 B 2 AR 158 B 4
IR

K] 3-8 NIEIEFiH: IODELAY. GW2A %% FPGA 7= i (ZEMZR) KA
I/O #4175 IODELAY ik, SILfflt 128(0~127) L aEiR, — B[ EiR
6] %) 18ps.

3-8 IODELAY ~E#

DI | o S > DO
DLY UNIT
SDTAP | »
SETN | DLY ADJ > DF
VALUE | 3
B PR ZE IR B 7 2

o iz,
o AN, nH IEM R (HUREREEL) — & SR s & BUREE .
FEVTE A2 IODELAY ARERE BT F Ty N A%
/O 515735
K] 3-9 § GW2A 5% FPGA /7 i (ZEF) K 11O FF /7 s fiith . GW2A %
5| FPGA 77 5 (ZE ) FIREA 11O # AL v m e N\ 27 7745 INFF. i 2747
2% OUTFF Al fH % %5 47 %8 TCFF.
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3 G A

3.3 Hi N f AR

DS208-1.1

& 3-9 GW2A By /O S HEB~=E

D Q Lj>

CE

CLK

SR

Y

CE ] LAgmFE A HLFH 2L(0: enable)sl & HFH 24 (1: enable).
CLK 7] LAgwFE 2 bt fid e 5T B VR fil A o

SR 7] UgmfE A [P0 ) SET/RESET 8¢ Xk (disable).
AT ] LA FE N %517 2% (register) B4 17 2% (latch) »

EUAFARIR

PR ER (1EM) A2 F SR EURE i 1099y, @ A DDR #x0. W 3-10
iy

3-10 GW2A B IEM ~EE

CLK [ >—— ——1{ > LEAD
D[ >— IEM — MCLK
RESET [ >—— ——1 > LAG

fRE8EE DES KT fhigit iz ik

TR 11O AR AL T WM SRR R 28 DES, F& 1 /0 BRI
. DES HLTHI ¥4 N BB 5 i B8 4 42 (Clock domain transfer) f B {1t
T RN B (strobe) B A B RF SRS F I B I RE ). B2 ANE
17 %% (registers) F K HEAT 0 K A¥ -
55 I el 4 ST HUA G0 T D e
FH P9 RO B2 B AR AN IELE ) DQS SR HHAT R KA. ILIIBERN H T
DDR i #8452 H .

® X T DDR3 fifiras 2 O bnifE, 781 DQS H°F (read-leveling) J& X i
HeF L (align) .

® 7tifi[H DDR 5, 4 DQS.RCLK FHT-RFEIF, B8 I ahim i kb Heth 75
B
1> DQS #21it WADDR % RADDR {55 %5 [F] — /N 5 I 4 A 49 A5
He,
{128 SER #Eh

BN /O AR 1R A R AL AS SER R, £E T /0 BRIRN
EW v
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3 G A

3.4 BUIRi A FEHLAT i 2 LR

3.3.3 /O BT {EER

GW2A Z%| FPGA 7= i (ZEFZ) K 110 SR 2 f TAER R, & Fb

TARBECR, VO(E /O ZE 5 53 3T IBC B i 15 5« MAfE S .
INOUT 15 5 L =345 5 (7w =& &M A HE ).

KT 110 i TAEREKFEAE R, 5% UG289, Gowin 1] Zmf2id

EIN(GPIO)H /451

3.4 BURERSBEH FRHE AR

3.4.1 B

DS208-1.1

GW2A R 51| FPGA 7= i (F M) F i 1 = & B HCIREh A RE LA il 4% B

XA fig AR TR IR RS, AT IR, 2 AR7EEEAS FPGA FEZIH .
R HOR B S BEHLIE % 2 (BSRAM). 1E FPGA [ %144/ BSRAM i
5 H 34~ CFU (I B . 51> BSRAM W] it & ¢ 5 18,432bits(18Kbits) . HE it
5 M ERE . i 8 Single Port, X 145 Dual Port, £y 145

=

Semi Dual Port, [E{bf7figasti, WEK FIFO 247, £ FRFFIHE T

BSRAM HIME 5 M IaEREIA

v
°
°
°
°
°
°
°
°
°
°
°
°
°

FE MHOIRE S BEN LA 28 TSI P s R R v R AL 7R, LR
BSRAM $& L (1) & Fh T e -

1 MEE R K25 B8 18,432bits

I A% % 31| 380MHz(F Read-before-write #530  230MHz)

Hyi 5K Single Port

X A5 Dual Port

X A5 2 Semi Dual Port

RO ISAL Parity Bits

et L7 i 23 A=l ROM

B 5 N 1 23 36 {r

AR A IR YE Mixed clock mode

AR & %4 %5 ¥ Mixed data width mode

FEX 715 LA s vE B SCFr 15 [ BB DU BE Enable Byte

1E#3'5 Normal Read and Write mode

%615 J5 5 Read-before-write mode

185 Write-through mode

5 3-4 BSRAM {52 ThRE

ity I 44 % Ji 1Al i34

DIA I A i DB RN 5
DIB | B i H & AAE —
ADA | A Sty 1 R e 5
ADB | B ¥ bk (5 &
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3 G A

3.4 BUIRi A FEHLAT i 2 LR

i 1 24 FR 77 1A iR
CEA | A i BB RE (S
CEB | B iy N B RS 5
RESETA | A it LV A7 2 BALE 5
RESETB | B Ui & d B A 5
WREA | A it B S ERE(S 5
WREB | B i /5 RefE S
gtﬁggt@ | Tk TS
CLKA | A Uiy D B I EpE 5
CLKB | B ity [ 352/ W4 (5 5
OCEA | A it Ui 27 A7 A I B e A5 5
OCEB | B I 4 A5 A7 A A A RS
DOA o et A I
DOB o HHaH s B v
3.4.2 FFiE=REC B RN

DS208-1.1

GW2A £ 51| FPGA 7~ ity (4 U ZR) I BUIR A BE B LAF i 2 P S35 2 b (1 4k
Y BE e, Wk 3-5 .

& 3-5 iR EII=

B R X I Dy W A2 Rt
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 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
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
HimORA

75 5ty LK, BSRAM AT PLTE— AN B4 BSRAM i3E47 5285 5 41
ESEET, B ANREIES £ BSRAM K. SR IER 5
(Normal-Write Mode) i 5 #2 X (Write—through Mode). it 27 7748 55 %
(Bypass)if, #rEd B e Rl — AN i i B AT .

I g VR (14 g VR J1 B A G iR 15 255 UG285, Gowin {7 fifi#k
(BSRAM & SSRAM)HI 45 .
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3 LEH AR 3.4 JolRH A BEHLIF hA 2B

Wim Q=R

BSRAM Sz REX ity AR, A] 6 P A A5 a0 4 1E «
o /ity I [F A A
o N K [EI I B i AE
o (TAn—A i K Al E

S X0 AR A g 1 s = B A S i IR T 555 UG285, Gowin {7 fifids
(BSRAM & SSRAM) I 655 .
DA iw O =5

Bh R 3 1 AT 57 368 [ I (R0 R0 5 44 o B 6] ] — i A Re e 5 44k,
H¥F A 05, B g1,

TP Xty A = g ity 1 o 72 B S A R iR T 2% UG 285, Gowin A7 fifi
22 (BSRAM & SSRAM)H S 57 »
HigER

BSRAM HJ g & il R A s 20, P nld Ak ss ) ah Ak oA, i
I AR LR WIGE L R fi it as . FH P 5 23824t ROM RN Z, ga AVIUG
st . TESF E FL R R I SR 5 I a8 1

5/ BSRAM T it & ik — 4 16Kbits ROM. J&T H i = 1o 1 s &
NEMHIATE S % UG285, Gowin /7% 23(BSRAM & SSRAM)H 155 -

34.3 FlEE SRR EEE

GW2A £ 51| FPGA 7~ ity (4 L ZR) I BUIR i A BE B LAF il A BB ] SCRpiR 5
Bl 2 58 FEARAE AR XU USSR Dy i SR, 1005 s 98 8 vl
DAIANIE], (AFEZEZIRR 3-6 F1k 3-7 BIEE R H .

R 3-6 Wi IR AEERBEEAETIR

\)

e B
1
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16KX1 * * * * *
8KX2 * * * * *
4KX4 * * * * *
2KX8 * * * * *
1KX16 * * * * *
2K x9 * *
1K x 18 * *
E!

PRI “*7 RN SCRFIORE

DS208-1.1 20(46)
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3 L H 3.4 IR A B LLE (4 B BE

37 hWim R A EHEEERETR

5 i 1
2 v
16Kx1 | 8Kx2|4Kx4 | 2Kx8 | IKx 16 | 512x32 | 2Kx9 | 1K x 18 | 512x36
16K x1 | * * * * * *
8K x 2 * * * * * *
4K X 4 * * * * * *
2K x 8 * * * * * *
1K x 16 | * * * * * *
512x32 | * * * * * *
2K x 9 * * *
1K x 18 * * *
VE!
FRERN 7 BRI .
3.4.4 FH{ERETIRERCE

BSRAM S ¥ififit (byte-enables) Thfit. A LR AL #E, Hit
WOERBERN NS N T B a e 4k SR B . B/ SRR 15 5 (WREA,
WREB), K byte-enable Z¥{i%1iHH T-#% 1 BSRAM I 51

3.4.5 BRI ThEERC B
FF I HulR S S BEA LIRS 52 ik BSRAM N B T RIS AL [0 & . 1G4
IS O fr T SRS I Bt T DL SR A e B
3.4.6 FELZ1214E
o T IR S BT S A N TR R RIE BN

o i A A AR AT AR RUK G T A7 AR i P sk g
o i F A7 A8 ] 571 bypass-able.

3.4.7 LR
BSRAM 37 £F I HLI i SN A2 #1461k . 72 FHEIEFEF, BSRAM
T RENUIRES, A EdEH TN 0. IIRSHE AT R/ 8445 2 ROM.
3.4.8 BSRAM #1EHER,
BSRAM . #F 5 Fhi/ER R, 4% 2 i/ R (52 B/ X Bypass
Mode, /K= PipelineRead Mode)Hl 3 Fh 5 /45 = (1F % 5 K

Normal-Write Mode, E5H: Write-through Mode, JGi%)5 SR
Read-before-write Mode),

DS208-1.1 21(46)




3 N4 3.4 JUIRFH A BEA A i 2R
ERREER
AL A A A B I A R A7 A AL BSRAM B2 H 9
MIKERAZ
FERIS 5 NAF AR, S FH 5 A A7 s o B U mT SCRFEOE 96 1 i K 36
Ao
ERERN
AN 4 PR A7y, BE PR B AE A7 5 (Memory Array) % H .
& 3-11 im0 PR O RNk O TRRKEER
AD Input Memory Pipeline
bl ==, Registerd‘> Array i> Registerj>DO
WRE ————p
i
CLK
OCE
L Input ——1ADB
CIKA Register <
DA ———> Input —— M
Register AGrTa(:/ry CLK
ADA
ﬁ Pipeline |
Register |
<«—OCEB
DOB
DA —— —piB
ADA ——> Input L Input (== ADB
WREA—p Register [ Register | ———WREB
g Memory )
CLKA | Array CLKB
Pipeline i Pipeline b
Register :> Register |4—— OCEB
OCEA—»
DOA DOB
E#EER
EHEEEK
W= ot AT IEH S, Hom D% B BUEAE . SASBIEASH
PRAE 152 355 1
DS208-1.1
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3 G A

3.4 BUIRi A FEHLAT i 2 LR

HEEA

AR IR, X DT S EAER, BRI ) 4

i ERA

MR IR, X D AT S ERAERY, R A 2 B b

fth, BB S AMN FIT,

3.4.9 B EhR3
% 3-8 I H T AF BSRAM #5: 3XT 1f d FH (1) i e A =«
= 3-8 FIENELEY IR
. BSRAM ## 3\,
RIS SO IR PRXUR R, o IR
P ST s A 2 Yes No No
BE/E I A Yes Yes No
g O RA RS | No No Yes
I 37 B phER R

& 3-12 o T AE XU PSR A S I il PR, s 1 %A —
BT BHe CLKA 5 5428 1 i 0 A M 2rf7 &%, CLKB {5 52t 1 o 1
B I FTA %747 %% o

& 3-12 I 37 A $AR N
ADAL 1 ADB
Input || Inout
DA [ X — —— Inpu
Register Register (v DB

Memory
CLKA Array

DOA <]\: Ou'Fput
Register

CLKB

:‘> Output
Register j\> boB

WREA WREB

SRR

B 3-13 o 1 78D 0 I AR B 132 5 6 A O o B 1 8 —
AR B (CLKAYE #6700 A IS ANHHE . SHhb R/ 5646
55 . BLATER(CLKB)E S5 T om 1 B i AR . Stk e 6e 15 5 .

DS208-1.1 23(46)




3 LR 3.5 55 b

& 3-13 I B4R
— Input
Register
Input [—— Memory
CLKA — Register Array CLkB
j>’ Pipeline | _
Register |
B i O B $hAR 5K
Kl 3-14 IR 1 b I Bl
& 3-14 HimOR#ER
WRE AD
Input —
DI > I
» Register
Memory
€K Array

po == Quteut N
Register

WRE

3.5 HFIESEBIER
3.5.1 &4t

GW2A %751 FPGA /™ i (M R) T & BA + & 1) DSP BB, ==
2 AR DSP fift g7 T H - e RE B A5 5 AR, i FIR, FFT
Wit4:. DSP AR FrERefee . RIFHER S FEREI .
DSP 3ZH7 M Lhfe:
3 Fhvi Egeykgs (9-bit, 18-bit, 36-bit)
54-bit I EAZ IS H T
Z AT A5 T R LA s e
IR 28 (Barrel shifter)
R S 455 S E 1E B BE (Adaptive filtering through signal feedback)
iz 5] L B 3 HIE(Computing with options of rounding to positive
number or prime number)
SCRFEF A2 0 HOFN 55 B A L
BB

GW2A [1] DSP B HES LT TE 0 A /£ #4 FPGA FE 41 H . &1~ DSP
5 94 CFU If B . B DSP & WA EHIG, BN EHRITaE W
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3.5 e T AL B AR

ANHT A (pre-adders), A 18 7 3248 (multipliers), F1—A~ =41 A1)
HARNE Iz H HIT(ALY).

Kl 3-15 y— N ITH .

3-15 DSP B8 IT

SBO[17:0] <18

AO[17:0] BO[17:0] PADDSUB[1:0] AL[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 18 54
«g” |spip INCI17:0] “g? INC[44:27] & INAL
INAD @.8 A L v
MUXB1 Y
v REGC
REG_PADDSUB REGB1
54
" NAG 18 INAL 18 INB1 INC
INAO
Pre-adder

SIB[17:0]
18 AO
S|A[17:017%—¢ )fls
v REGMBO
MUXMAO
REGMAD 18 MROBO
/> SOB[17:0]
15 MROAO 1 MROAL
v v </ CLK[3:0
_ | REG_CNTLI | 4 CLKE30)
ASEL[1:0] /,»> v L4 </ CE[3:.0]
BSEL[1:0] /> x x e )
7 [REGSD | </, RESET[30)
ASIGN[1:0] /5 » 26MO 36 M1
»SOA[17:0
BSIGN[L:0] /5> T ' o
REGPO REG_CNTLP REGP1 MULT
MDO MD1
LOADB| MDI<
LOAD o) <18
alusel[6:4] l h 4 0 alusel[1:0] alusel[3:2] @J—V
r A_MUX B_MUX
«g ) 4
4 AOUT alumode([3:0] 54 B_OUT
CASI>>18 /
CASI[54:0] 4z <1 cour " LOADA={INCI17:0],INA};
INC—» 3 - - LOADB={INC[44:27],INB};
LOADA —» 2 54 g LU INA={MROB,MROAQ};
0 INB={MROB1,MROAL}
> ALU_OUTISTATUS 54
RND_INIT—>, MDO/MD1
RND|_INIT-1—> y
REGOUT £e> CASO[54:0]
36
\4
DOUT(35:0]
DS208-1.1
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>
pan

A\

3.5 Hy e T A A B

DSP #ibi LR i1 3-9 fron, W EH A7 4l 3-10 Fim.

%= 3-9 DSP # Ok

It 4 K /O K7 | iHd

A0[17:0] | 18-bit Z#EH A A0

BO[17:0] | 18-bit Z#E A BO

A1[17:0] | 18-bit ¥4 A Al

B1[17:0] | 18-bit ¥4 A B1

C[53:0] | 54-bit F#E A C
AR A, T RECER:. BINE 'S SIA B

SIA[17:0] I BB HTAH AR DSP Bk Hi {55 SOA, DSP
R BN SIA ) SOA [ 4E IR B[R] A2 — NI ] 3
BAi RN B, HTHRECER. FNES SIB B

SIB[17:0] I HERR B AT AR DSP Bk Hi {55 SOB, DSP
BEHL PR SIB % SOB [ 4E R i [] 2 — N4 ] 3

SBI[17:0] | IRNE S v Z A TN [

CASI[54:0] | K E AT DSP BEL ALU BN, T RIBeER:

ASEL[1:0] | BN Ry 28 1 A S N IE £

BSEL[1:0] | ey 35 11) B H N YR %

ASIGN[1:0] | BINES ARFS4L

BSIGN[1:0] | HIANE ST B fr'5f

PADDSUBI[1:0] | RN R R HE S, TR0 #2 i ik £

CLK[3:0] | INEZLTPN

CE[3:0] | I PP RE (S 5

RESET[3:0] | FLIr8, BAifES

SOA[17:0] 0 AR A

SOB[17:0] 0 A B

SBOJ[17:0] 0 BUIN#S 2R Ar i, I J71m

DOUT[35:0] o} DSP fi Hi 54

CASO[54:0] o ALU #iith )~ —> DSP BT %R, Bm AT

SYIE
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3 G A

3.5 Hr {5 T AL FAL LR

DS208-1.1

® 3-10 AR HFFiR
e Ui B S AH K 1

AO register AOHII N 7 A7 4

A1l register AL ZF 748

BO register BOfiI N 25 174

B1 register Bl N\ 2 1725

C register CH N Z 1745

P1_AO register 77 FeHAOKI N FF 1745
P1_Al register 1 HEALNTT A3
P1_BO register Fr T BOMI N EF A7 4
P1_B1 register 1 HEBLEI N TT A3

P2_0 register

TEFREHR AN =5 A7 4

P2_1 register

A FECTK LN A7 5

OUT register DOUTH4i th 25 1785

OPMODE register BRER ] A7 2%

SOA register A AEAE SOA KIS A7
BUnz%

DSP ZH U PN INSS, SLELTN. TR AL .
AUINESAL T 22 B e Bl i, A PN A\ i -
e Jf4T 18-bit i\ B H{ SBI;
® Ji4T 18-hit #i A\ A X SIA.
BRI N S 7110 7 T 25 A7 2 1 20N 55 4 1 2
o SR FPGA P2 T ET I #s v UAE A Dh et B s i B, SZ 4 9-bit

57 %5 A1 18-bit 57 %5

SRIERE

ey 23 (multipliers) iz T RTINS 2 S, FISRSePlaRFizH ., Feikds vl LR
BHHI9x9. 18 x18. 36 x 18 B 36 x 36, i N\ it Rl H ditg H1 S7 Fr Z A7 S A
AR A — NIRRT B A

o /18 x 36 Feikss;
o 18 x 18 Tk,
o U4 9x9IyERE,

PI/N 5T AT LA B 1> 36 x 36 Feikids.

HREHET

4 DSP %2 B0 & — A 54 57 ALUBA, S 5] 36 28 ThRg 33k — 5 g,
i N vt AL HH ity 320 57 R A A7 A AR UR S5 A . SZRFRI ThRE B
o TEiLEHIHIEIE/O. BUE A FIEUE B (K InEN s H
o RVLIMHIHI B0 B B AL C AN L IE
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3 G A 3.6 4

o BUE A. HE B AL C HnikNsis 5
3.5.2 DSP #{ERA B E

i I AN HE S ALUSEL[6:0]81 ALUMODE[3:0] AT SZH DSP £ fihi5:
PR, AR
o L (multiplier)
o ik Zn#s(accumulator) =
o JRLRA RN AR AL

3.6 B§h

B SR AT FPGA S REI R 2R EE . GW2A K% FPGA
P (EM GO T 4 BB N4 (GCLK), BLEERE R R E T A R .
7 GCLK %¥F, iS4 THUAHER (PLL). &iE4f HCLK A1 DDR f#1i#% %%
B OVEC Bk e 4 DQS SR B R
3-16 GW2A RKhi&iE

DLL_ 1/0 BankO I/0 Bank1l DLL_
o | 0 T I B P [ | w
PLL PLL
51 o[
vs) us]
3 3
2 )
PLL PLL
| GCLK [
MUX
| |
5| E
@ w
5 2
5 )
— || | PLL pLL |||
o | DT T [ o
L8 /O Banks /O Bankd RB

D /0 Bank DEDQS I-HCLK
3.6.1 £ #hR4g

GCLK 7 GW2A 7= 3z R IR A0, AN SRIR, BNZIRES 8
A~ GCLK %% . GCLK 1) A 3 i B s G455 & FH P B i N7 B A 7 20 A 28 %
JE, AF & FH AR i N LB S T R B PR RE
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3 4N

3.6 I fif

[ 3-17 GCLK &R o r=E

SELECTOR[3:0]

SELECTOR[3:0]

SELECTOR[3:0]

SELECTOR[3:0]

¢
M

e

=

DS208-1.1

SEL

LECTOR([3:0]

LECTOR([3:0]
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3 N 3.6 Iy g

i1t DQCE(Dynamic Quadrant Clock Enable) r] 3z 4T JF/5% 4]
GCLKO~GCLK5. 74 GCLKO~GCLKS5 If4f, GCLKO~GCLKS KEH AN #6
WA, MR 78S SR TR

3-18 DQCE &t =&

CE[ » D Q
> CLK
[ CLKOUT
CLKIN J

DQCE

FANEIR K GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)fz 1,
K 3-19 Fio, Wk AT LUEE CRU 7E VYA Bl N\ 2 [ Zh A&k 5, Hith
ANty B B Bl

3-19 DCS #OREHE

CLKSEL[3:0] > />

SELFORCE [ >———>

CLKO[_ >
DCS ——{____> CLKOUT
CLK1I[ > p
CLK2 [ >

CLK3[ >——>

DCS A LARC B A AR J LA

® DCS rising edge #

RIFE AT FE B ) ETHR G N & L, AR BRI o IR e
N ef, ikl 3-20 Ak
[ 3-20 DCS Rising Edge #R TR FREE

CLKSEL[U] Js‘.\.'itch to clkD at next clkD rising EdQE| |

At next clkd rising edge ocutput goes to ™1™

CLKSEL[” | \ | At next clk1 sising edge output goes to "1"
CLKO
CLK1 ] | | | | L I | | | I | | | / | |
h 4 h J ¥ hi
CLKOUT J S B I L ]

® DCS falling edge 1
RPFE M AR BRI B A R IR R N & 0, AR B o () N IR Ja e
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3 SN2 3.6 I i
NGB, Wl 3-21 s
[#] 3-21 DCS Falling Edge X TR FREE

CLKSEL[U] 4 switch to clkD at next clkD falling EugL\ |

CLKSEL[1] \ | \At next okl falling edge cutput goes to 0" | At next clil falling edge cutput goes to ™07

CLKO I I O I O

CLK1 ] - | % | |

ckour N[ Ll 1 / puiipe i

® Clock Buffer f&={
AR, DCS faifk i d i) Clock buffer.

3.6.2 HitHER

BYURH IR A — Fh S s il L i, TR ARBIAH A (PLL, Phase-Locked Loop)-
FIFH A5 (0 225 I B 542 11 A B N SR 3515 5 R I 28 FAR 6

GW2A 7=/ PLL Bt gE g $2 4t n] DLEEA OB B8R, il fie B AN A 1Y
ZHA] DA T B B ) A 2 1R B (R AR 43 ) « AR HE . S LRSS T RE
PLL A F 25 MAE N 3-22 B
& 3-22 PLL ;"5

IDSEL[5:0] ODSEL[5:0]

|

6 /'i/e
, LOCK N
Detector L LocK
CLKIN » IDIV —>|
PFD > —
- CLKOUT
+ —» VCO —» VCODIV >
ICP

CLKFB [ > L,
- CLKOUTP
FBDIV —>| <«— LPF »—>» PS&CA >
'y 'y > 13 —
R DIV CLKOUTD3

FBDSEL[5:0] %
j—» SDIV »D»
> CLKOUTD

| Ja 4 Ja

|
) \ \ |

| L [

RESET  RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]
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3 SN 3.6 I £
PLL % € a5k 3-11 Fios.
< 3-11 PLL 3 OENX
Ui 1 44 B 59 iR
CLKIN [5: 0] LT = NEELTPN
CLKFB LTI JSEAINEZETTIN
RESET LTI PLL 4x#&E AL
RESET_P PN PLL 5¢ir (Power Down) {55
IDSEL [5: 0] LTI SIS IDIVE, JuHE 1~64
FBDSEL [5: 0] | %A A FBDIV {H, il 1~64
PSDA[3: 0] LN BN ASFAL 3 (T %)
DUTYDA[3: 0] | %A BNAS o A L i R BRI A )
FDLY [3: 0] LT CLKOUTP 375 #EiR $% il
CLKOUT i TCARAT N (5 2 LU 52 1 i
CLKOUTP i A AR 7 2 LR R 1 B b A
1 AN Tl
CLKOUTD o 1 il; Sﬁ %i;;;l)n 8¢ CLKOUTP 73y ¢ (i SDIV
LOCK i PLL #i7Efa7: 1 RRBUE, 0 Rkt

DS208-1.1

PLL 1150855 n] LS AN PLL BB BG N, AT DL iE it 48
Ll £ RNAMES . SEN MG 5 EEEEEE S . PLL BRGHE S A]
PLEAME PLL &5 5 B B & N, Rl DUl id g4l £ 104 R e E
T RN EME T BB RS .

GW2A £ 41 FPGA = fh(ZE M) ) PLL M BEIE S 2% 4.4.6 PLL JF 45
PLL A% A B8 CLKIN 347 45 28 1 8 ({5 A50F0 43450 , TH B Ui
fCLKOUT = (fCLK|N*FBD|V)/|D|V

fvco = feLkout*ODIV

feikouto = feLkout/SDIV
fero = foLkin/IDIV = feikout/FBDIV

B PwdE

foLan AHARER CLKIN i,

feikour ¥ CLKOUT 1 CLKOUTP I &fifiii=R .

foikoutn N CLKOUTD 444528, CLKOUTD & CLKOUT 4385 i 4
forp 9 PFD $AHMI%, fPFD sH/MEA/NT 3MHz,

B AT 3E i 18 %% IDIV. FBDIV. ODIV. SDIV k15 21| {42 [f 815 5,
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3 G A 3.6 4

3.6.3 =iERT

GW2A %1 FPGA 7= i (4 ML) i) i B HCLK BT BASZFF 1/0 58 1
PEREBIR AL, & T VRN HIR A B [F 28 B BURE AR S D v, i 3-23
Bz o

[# 3-23 GW2A HCLK ;=EHE

HCLK HCLK
BankO Bank1l

HCLK HCLK

Bank?7 T i i J—P Bank2
HCLK J HCLKMUJ L HCLK
Bank6 81 Bank3

HCLK HCLK
Bank5 Bank4
-~ » HBRG_out_0~7 ——» HBRG_fb

H& 3-23 A LAE R, miER et HCLK [ aa —4 8:1 i HCLKMUX
i, HCLKMUX fEAF{T— Bank H1 ) HCLK B4 (s 5 32 3 HoAth AT fo] —
A Bank 7, X875 HCLK A48 A 5800 R 3 o

HCLK R] LAFRAit2n F 7 58 F ) Dh e an F o

® DHCEN: Zh& K md b £ gefith, Thgedi el T DQCE. wIahasiFI I
15 A Rl I A5 5

® CLKDIV/ CLKDIV2: i3 fifsidh, £~ Bank H —4> CLKDIV.
A AT N IS B AR S, — B A e e, BT 10 AR TR R,

o DCS: F&M b Phik .

o DLLDLY: ZhALER AT, 1% H B & I A fI e 015 5.

3.6.4 DDR fFi#25## O ETE DQS

GW2A %751 FPGA 7= (Z- M) K DQS FREERAL T U R B Th E R
DDR 77fif 257 L BB 8 75 3K -

o 1 DQS fi N, MILW LA 1/4 ML
FEN ALV B S F8ET

N ERZ R AR A S

FEAk DDR % tH i 205 5

Y £F DDR3 5 HL R 4% il

DQS #ibAy 3 Fh AR, IR 2 AR 10 #EOFER, ik 3-24
I
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>
o3

\

3 4ty 3.7 K2

A\

I

& 3-24 DQS ~EHE

DQSIN[  >—
PCLK [ >—
FCLK [ >—

[ > DQSR90
READ[3:0] Dﬁ Q
RCLKSEL[2:0] :>73A [ DQSWO
DLLSTEP[7:0 :>7A
[7:01 8 [ > DQSW270
WSTEP[7:0] 5 DQS
RLOADN [ > i;i [ > RVALID
RMOVE [ > 1
81  — RBURST
RDIR[ > |
WLOADN [ > L[> RFLAG

WMOVE [ >——
WDIR[ >
HOLD [ > |

RESET [ > |

—1 > WFLAG

CDRCLKGEN

CDRCLKGEN Hsk>ZFrmid b N0, 1 SGMIl. HMIE RAG
—/> DQS #1 CDRCLKGEN.

CDRCLKDIV
e i B, ThEE S5 HCLKDIV 251U,

3.7 £k

TEJ9%t CRU BIHRAN 78, GW2A 251 FPGA 7 il () 1Rt 1 R
FHEPRKLTIR, EH TR e fiae. BEMBHEERBETNES.

3.8 E/EEN

GW2A R%1 FPGA P f(F M) H & — M EMmaeRE B Mm%, U
PSR AR, TR S E s AP B, CFU RO iy
17 BRI LI i

3.9 tmiEOc B

GW2A #%1| FPGA 7= (FERL) S FF SRAM Zmfs, Kk, Bk EHJE
BLEH N B SO R . R, H P T DRYE B B T SRE G E 2L
PESAFARAEAE SN S Flash . EHLE, GW2A 2348 W\ A4E Flash sz B &
BHEF] SRAM .

GW2A R51| FPGA 7= i ()b 1 S FRlk 7 F 1) ITAG Be & A 4h,
S Frm 7 SRR A 1) GowinCONFIG it & #i5: SSPI. MSPI. SERIAL
1 CPU. TEHZEENESE UG290, Gowin FPGA /™73 4 F2H & F 4
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3 45# 3.10 A N &L TR

=
5

I

3.10 F AR

GW2A #%1] FPGA = (EMPZ)NIK T — M Wdniik, wiEd g+ A
MSPI i FE A AL B8, Far AR B a3k 3-12 Fros . A N S IRIE AT LA
KA PR AR BE, B ACE TAESE, ATUSRIG £k 64 R P AR
4y HA B TR AT DB an R A s A 2

fou=250MHz/Param.

!
HApR# Param HECESH, SEEHN 2~128, RAZHFBH.
* 3-12 FAEIRA4H L 33 IE TR
(5 A 50 i = i
0 2.5MHZ* 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 11 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHZ*
¥E !

o [1]7 A adRBRIA S Ay 2.5MHz...
e [2]125MHz A& T MSPI 4afE i
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4 BURE 4.1 TAEAE

S

Varl |
®!

TRVAEAERE ) A S A B AR Y0 B P9 A P v s 3, R AR 2% e AR ) ) A A ik 2
%, s P A CRIEITA a5 01 # RE AL ) TAR 5 ARV B A 00 T IR TAE

4.1 TE%H

4.1.1 #E¥ R AIEE
F+ 4-1 B HRKIEE
AT g wAME | KA
Vee R -0.5v 1.1V
VeerLL BYRH A L -0.5V 1.1V
Vceo I/0 Bank EE}:TS. -0.5Vv 3.75V
Veex HBh R -0.5v 3.75V
Storage Temperature AR -65°C +150°C
Junction Temperature g5 -40°C +125°C
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4 BRI 4.1 TAE%ME

412 HET{EEE
* 42 ETIEEE
EAS Eii% R/ME PN
Vee P HLE 0.95V 1.05V
VeepLiix T AR L R 0.95V 1.05Vv
VeepLirx AR AL L L 0.95Vv 1.05Vv
Vceco I/0O Bank HLJ& 1.14v 3.465V
Veex VRN 2.7V 3.465V
Tiaut IR (IR LK) -40°C +105°C
!

AN [E) 23 R 24k R {2 BB 5% UG110, GW2A-18 A4/ Pinout F/4/F1 UG113,
GW2A-55 #7F Pinout F#.

41.3 BiF EARFE
7+ 4-3 BIR EFARIER
e Eiiip% w/MA JUARME I=IN]
Travp CER N o 2 0.01'mV/us | - 10mV/us
4.1.4 AIEREFY
T 4-4 BOERETE
e B M /O K%Y S IN:|
i NN HELIR
s (Input or I/O leakage current) 0<Vin<Vin(MAX) Vo 150uA
i NN HLIR TDI, TDO,
Ihs (Input or I/O leakage current) 0<Vin<Vin(MAX) TMS, TCK 120uA
4.1.5 POR %1%
& 4-5POR EESH
4R EiiTpa H/ME =IN]
POR HiEfH | Power on reset voltage of Vcc 0.65V 0.85V
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4.2ESD

an)
(alay

4.2 ESD %8k

DS208-1.1

%% 4-6 GW2A ESD - HBM
R GW?2A-18 GW2A-55
QNS88 HBM>1,000V -
PG256 HBM>1,000V -
PG484 HBM>1,000V HBM>1,000V
% 4-7 GW2A ESD - CDM
SR 4 GW2A-18 GW2A-55
QNS88 CDM>500V -
PG256 CDM>500V -
PG484 CDM>500V CDM>500V
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4 BRI 4.30C MK

4.3 DC BS54
4.3.1 #HEFIEEER DC BS54

< 4-8 ETESEEAR DC RS E

H R ik A wAME | AME | RRE
Ll 110 % NI F v (Input or | Veco<Vin<Vin(MAX) - 10uA -
/O leakage) 0V<Vin<Vcco - 0.01uA | -
/O _EHi s
lpu (/O Active Pull-up 0<Vn<0.7Vceo - -100uA | -
Current)
110 i HLI
lro (1/0 Active Pull-down ViL(MAX)<Vn<Vceo - 100uA | -
Current)
c1 /O HF ' 5oF 8pF
(I/O Capacitance)
Vceo=3.3V, Hysteresis=L2H | - 240mV | -
Vcco=2.5V, Hysteresis=L2H | - 140mvV | -
Vceo=1.8V, Hysteresis=L2H | - 65mV -
Vceo=1.5V, Hysteresis=L2H | - 30mVv -
Vceo=3.3V, Hysteresis=H2L | - 200mv | -
Viysr it \JL i (Hysteresis for Vceo=2.5V, Hysteresis=H2L | - 130mV | -
Schmitt Trigge inputs) | V¢co=1.8V, Hysteresis=H2L | - 6OmvV | -
Vcco=1.5V, Hysteresis=H2L | - 40mV -
Vcco=3.3V,Hysteresis=High | - 440mV | -
Vcco=2.5V,Hysteresis=High | - 270mv | -
Vceo=1.8V,Hysteresis=High | - 125mv | -
Vceo=1.5V,Hysteresis=High | - 70mvV -
4.3.2 BR7SHK
*® 49 BSHER
2 FK B s Bt HRE
ec Core Wk oeASS | 100mA
GW2A-18 35mA
lcex Veex LR LT LV A GW2A-55 | 30mA
lcco I/O Bank B HERL(Vcco=2.5V) LV kA GW2A-55 | 70uA
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4.30C MK

433 1/O #HETIE&H
#+ 4-10 /O HELTIEEH
P W3R A Veco(V) BN RIAY Vrer(V)
BoME | A | BAE | BME | A | B
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 I 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_lI 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 1.5 1.7
SSTL33_lI 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_II 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 25 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E* 2.375 2.5 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D I 1.71 1.8 1.89 - - -
SSTL25D | 2.375 25 2.625 - - -
SSTL25D I 2.375 25 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_| 1.71 1.8 1.89 - - -
HSTL18D I 1.71 1.8 1.89 - - -
!

DS208-1.1
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4.30C MK

4.3.4 85 I/0 DC BS54

+ 4-11 8% /O DC B S 454

2 Vi Vi VoL VOH loL lon
Min | Max Min Max | (Max) (Min) (mA) | (mA)

4 4

8 8

LVCMOS33 0.4v Vceo-0.4V | 12 -12
(TTLas | 03V| 08V 2.0V 3.6V 1o
24 | -24

0.2V Veeo-02V | 01 |01

4 4

8 8

LVCMOS25 | -0.3V | 0.7V 1.7V sev O Veeo 04V 1
16 | -16

0.2V Veeo-02V | 0.1 | -01

4 4

0.4V Veeo 0.4V | 8 -8

LVCMOS18 | -0.3V | 0.35 X Vcco 0.65 X Vceo | 3.6V 12 -12
02V Veeo-02V | 01 | -01

4

LVCMOS15 -03V| 035xVeeo | 0.65x Veco | 3.6V O Veco 04V g -8
0.2V Veeo-02V | 01 |01

2

LVCMOS12 | -0.3V| 0.35x Veco | 0.65 X Veco | 3.6V 04V Veco 0.4V 4
0.2V Veeo-02V | 01 |01

PCI33 0.3V 03xVeco | 05xVeco | 3.6V ?/'SCO 09xVeeo | 1.5 | -0.5

SSTL33 | | -0.3V| Vaer-0.2V Veeet0.2V | 3.6V 0.7 Veeo-1.1V | 8 -8

SSTL25 | | -0.3V| Veer-0.18V | Vaert0.18V | 3.6V | 0.54V | Veco-0.62V | 8 -8
SSTL25 Il | -0.3V| Veer0.18V | Veeet0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V| Vrer-0.125V | Vaget+0.125V | 3.6V | NA NA NA | NA

SSTL18 | | -0.3V| Vrer-0.125V | Veget0.125V | 3.6V | 040V | Veco-0.40V | 8 8

SSTL15 | -0.3V| Veer-0.1V Veget 0.1V | 3.6V 040V | Veeo-0.40V | 8 8

HSTL18 | | -0.3V | Vrgr-0.1V Veget 0.1V | 3.6V 040V | Veeo-0.40V | 8 8
HSTL18 Il | -0.3V | Vgge-0.1V Veeet 0.1V | 3.6V NA NA NA | NA

HSTL15 | | -0.3V | Vgge-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 8
HSTL15 Il | -0.3V | Vrge-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
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4.30C MK

=
4.3.5 4y /O DC B 5454
& 4-12 4 1/O DC 54514
LVDS
B ik WA 2% A N | A | BOK | B
A
Vina,Ving WA 0 - 2.4 \Y
(Input Voltage)
SR k) .
Ve e U IPNGEYAS Half the Sumof | oo | _ 235 | v
(Input Common Mode Voltage) | the Two Inputs
. N . . Difference
AN AI
(VA '%hﬂ iﬁé)\léj IR(Differential Input | 5o con the Two | 100 | - - mvV
reshold) Inputs
. P O
Iin i N\ I (Input Current) ng: O?f or - - +10 HA
11 75 FR P (Output High Voltage _ ) ]
Vo for VOP or VOM) Ry =1000Q 160 1V
%y G HE P~ (Output Low Voltage B ) )
Vou for VOP or VOM) Ry =1000 0.9 v
ZEA 4 K (Output Voltage (Vop - Vom), Ry =
Voo Differential) 1000 250 350 1450 | mv
72 KL H U (AR A
AVop (Change in VOD Between High - - 50 mV
and Low)
Vos 4114 221 (Output Voltage Offset) (F:/OE ’1“%%”)’ 20 1125 | 120 1375 |V
L=
i 1 ZFEAR 4k (Change in VOS ) )
AVos Between High and Low) 50 mv
s Vop = OV i 4
| o L ©b. - - 15 mA
s FE % HLIR b
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A W 4.4AC JFRAFE
4.4 AC FF&45tE
4.4.1 CFU FF*451%
3% 4-13 CFU BRFESH
b LR o
b ik - 0,
Min Max
tuta cru | LUT4 ZEIR(LUT4 delay) - 0.337 | ns
turs cru | LUTS SESR(LUTS delay) - 0.694 | ns
tute cru | LUT6 ZEIR(LUT6 delay) - 1.005 | ns
twrr cru | LUT7 ZER(LUTY delay) - 1.316 | ns
tiuts cru | LUT8 ZEIR(LUTS delay) - 1.627 | ns
; B AL/ E AL B F A7 25 5 N [A] (Set/Reset to | 0.93 ns
SR_CFU Register output) '
IR e 38 27 A7 28 % tH 6] 18] (Clock to Register |
teo_cru output) 038 "
4.4.2 BSRAM FFE454
#< 4-14 BSRAM B ES#
" TR X
Min Max
. I b 381 152 b ik /% 4 ey H I TE] (Clock to | 255 ns
COAD_BSRAM output from read address/data) '
. I b 31 BF A7 %= fa 15 A (Clock to output | 0.28 ns
COOR_BSRAM from output register) '
4.4.3 DSP FF&451
7= 4-15 DSP B S %
- HEER o
47 ik — B fiy
Min Max
‘ IS 3] 4 N 27 A7 28 1IN [A] (Clock to output | 2 40 ns
COIR_DsP from input register) '
. I B B 7K & A7 A% 1IN [A] (Clock to output | 1.20 ns
COPR_DSP from pipeline register) '
) I e 34 H1 &7 A7 2% 1IN [A] (Clock to output | 0.42 ns
COOR_DSP from output register) '
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4 A HE 4.5 FfEs O FEbr e
4.4.4 B#F0 /O FrbFiE
= 4-16 M ERFF X FFY
: -8 -7 -6 o
R P | B : : : BT
Min Max Min Max | Min Max
Clocks TBD |TBD | TBD | TBD | TBD | TBD | TBD | TBD
Pin-LUT-Pin Delay TBD |TBD | TBD | TBD | TBD | TBD | TBD | TBD
General I/0O Pin Parameters TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD
H =
4.4.5 F AR X
% 4-17 kA RIRF e
LR 1t e wx/IME B i NE
. fm R 4 HE A% (0 to+ 85°C) 106.25MHz | 125MHz 143.75MHz
MAX T RS HIEE(-40 to +100°C) | 100MHz 125MHz 150MHz
tor iy 8k Duty Cycle 43% 50% 57%
topyr | HHES £ Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP
4.4.6 PLL X454
%% 4-18 PLL FFE454
ErGs HEER 2R e /ME YN
CLKIN 3MHZ 500MHZ
PFD 3MHZ 500MHZ
GW2A-18 A6
VCO 500MHZ 1250MHZ
CLKOUT 3.90625MHZ 625MHZ
CLKIN 3MHZ 500MHZ
PFD 3MHZ 500MHZ
GW2A-55 A6
VCO 500MHZ 1250MHZ
CLKOUT 3.90625MHZ 625MHZ

4.5 Rtk O FiRE

GW2A %751 FPGA 7= i (Z 1 2%)GowinCONFIG fid B\ 45: MSPI
R, SSPI R . CPU #:i R, SERIAL #5, #E41#% RHES % UG290, Gowin
FPGA /=i 9 FE B & F A
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http://cdn.gowinsemi.com.cn/UG290.pdf
http://cdn.gowinsemi.com.cn/UG290.pdf

5 ST HER 5.1 &4

5%%14% BiER

5.1 et

& 5-1 33 F& & 5 35 RHl-Production

GW2A - XX XX XXXXXX A6

Product Series —— - Grade
GW2A A Automotive
Speed
Core Supply Voltage 6
LV 1.0V
Logic Density —— Package Type
18 20,736 LUTs QN88 (QFN88, 0.4mm)
55 54,720 LUTs PG256 (PBGA256, 1.0mm)

PG484 (PBGA484, 1.0mm)

!
o T RYNRESERM R E M EESH 2.2 =5 BAIK.
R T o o i % 114 /)N 3 % (Little Bee® )Zﬁﬁ%%ﬁ?ﬁ*ﬂ;ﬁﬁﬂ@ Y3 4 wNER
o PR AR G R I AUBRARIR, T C8/7, C6/5 25, it Fr 175 % F (42 Tolk bt
FﬁuH—AUJ#TLAHHTWEI&F‘H%(I)%DF?&F‘EH(C) T iR 100°C, @ik
K f i 85°C, Bt LAIR] it Fr Wi E v b g o FH wp i /e S AR 8, AE kg N
HPEEHNA T,
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5.2 FFE AR R B

5 ST HER

5.2 s fFEf ARl

PR AEES  R BN SR HEE, Bl 5-2 FroR.

5-2 SFHERIRIR RG]
o o
GOWINEGZT GOWINEBZE
Part Number —» GW2A-LV18PG256A6 Part Number —» GW2A-LV18PG256A6
Date Code —» YYww Date Code™ —» yywwc
Lot Number —» LLLLLLLLL Lot Number —» LLLLLLLLL

ey
[1] C A #4414 Data Code Ja 3 hn—f7 i A kRriR “C”.
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