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2 1-1 WA T AT LA RRIE . AR E SO OORE .

® 11 RiE, FIBE
ARG G TH e P
FPGA Field Programmable Gate Array | Fi3% ] 4w A% T 5 5]
CFU Configurable Function Unit A C B T RE T
CLS Configurable Logic Section Al E Rk
CRU Configurable Routing Unit Al YR 2R T
LUT4 4-input Look-up Tables 4 M NEHRE
LUT5 5-input Look-up Tables 5 BINEIRE
LUT6 6-input Look-up Tables 6 AN
LUT7 7-input Look-up Tables 7 EINERE
LUT8 8-input Look-up Tables 8 I NE K
REG Register AT
ALU Arithmetic Logic Unit HAEH TG
[o]:] Input/Output Block B N R
SSRAM fﬂgﬁg:; Static Random ACCeSS | o -1 s A HL77 28
BSRAM Eﬂlgquof;}atic Random Access otk 8 25 L i e
SP Single Port 16K BSRAM 16K i 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 55
TDM Time Division Multiplexing o5 H
DQCE Dynamic Quadrant Clock Enable | zh#s % FR i 8h 1t i
DCS Dynamic Clock Selector BHASIN P PE A%
PLL Phase-locked Loop BFHIA
GPIO Gowin Programmable 10 Gowin RJ 438 FH &
LQ144 LQFP144 LQFP144 3%
EQ144 ELQFP144 ELQFP144 %
QNS88 QFNS8 QFNS88 #%:
PG256 PBGA256 PBGA256 %%
PG256S PBGA256S PBGA256S #4%
PG256C PBGA256C PBGA256C #f#&
PG256E PBGA256E PBGA256E F13%
PG484 PBGA484 PBGA484 4%
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MG196 MBGA196 MBGA196 %%
UG324 UBGA324 UBGA324 3%
UG324D UBGA324D UBGA324D #}%
UG676 UBGAG76 UBGAG676 %

14 BARXFHSRIG

ez PRSI AT REROR SR, AR A I RE Fp QA A A 5 ) B Al
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2 SR GW2A 241 FPGA 77 2 i o 2 SR R BRSO R o — 4877
NI EIRE S, A = PERER DSP %, =ik LVDS #2111 P & & [ BSRAM
PR TTUR, XL P R 1 B YR FA OAS A 1) FPGA ZERILL K 55nm T 2%
GW2A %751 FPGA 7= F T =g (R A 8 376 o

o SARIRALE R T3 B ERERRET X FPGA TR IF KM d%, i
GW2A Z%| FPGA 77/, RSS2 FPGA 4. fifm. figk. PSR
SRR Rl AR

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 [IFEILIEH A 54bit ZEE
- XFREA IR
- IRE AR AN 55 R T R
- ThniE E S e S ThAE
- XFARRERAL A
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2 7 Ak 2.2 FEdhE B AR
o FEMIEAZHHIG
- 4%\ LUT(LUT4)
- WR AR A
- CERREAL A A A A A A
o T FrZ M ERSBENIAT A
— SRR L R DL O X AR
- ETERE
o RiLM PLL %R
- SCILETERPEIRE S, S SRR RS
e o IR BT S
o ZRFENC B
- YEFITAG Jit B A
- 3Z¥F 4 Fh GowinCONFIG it E#::: SSPI. MSPI. CPU. SERIAL
- XFFJITAG. SSPI A E %% SPI Flash, HARRE R oy PUET IP
(177 X2 SPI Flash
RS & €t T ] | ooy e U YA &=
=
2-2 an1ﬁ,§§“§
# 2-1 F@RERYIR
= GW2A-18 GW2A-55
W HIG(LUT4) 20,736 54,720
4725 (FF) 15,552 41,040
ﬁ\ﬁﬁﬁ%mﬁmﬁ%%& 41,472 109,440
SSRAM(bits)
ﬂ%ﬂﬁﬁ%m_ﬁmmﬁéﬁ 828K 2 520K
BSRAM(bits)
HUlR s S BENLAAE 28 5 H 46 140
BSRAM()
eyt 4% (18 x 18 Multiplier) 48 40
R ZBHIR T (PLLS) 4 6
I/O Bank A%k 8 8
ISoNIIOF ¢ 384 608
HE 1.0V 1.0V
Ve
[L]A [R) st 28 S R (P BAR A B 2 AN R, B2 S 6 DNEUHPR
% 2-2 GW2A-18 PLL 53k
Bk R A PLL
LQ144" GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
EQ144" GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
MG196° GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
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ESE et A PLL

QNS8s GW2A-18 PLLLL/PLLR1

PG256 GW2A-18 PLLL/PLLR

PG256S GW2A-18 PLLL/PLLR

PG256C GW2A-18 PLLL/PLLR

PG256E° GW2A-18 PLLLO/PLLRO

PG484 GW2A-18 PLLL/PLLR

UG3242 GW2A-18 PLLLO/PLLL1/PLLRO/PLLRL
Y

[1]LQ144 #2550 EQL44 FH 34 VeepLis 5 Ve WL HEEIE— L.
[2] MG196/UG324 %5 Veep F1 Veepur 5 Vee W BB EEE—iE.
[3] PG256E 2%/ Vecpiiio M Vecpiiro 55 Vee WIBRLIEAESE .

#F+ 2-3 GW2A &%l FPGA @ EMZARA~ /IO ER

EE [EEE(mm) | R~F(mm) E-pad ~F(mm) | GW2A-18 GW2A-55
QNS88 0.4 10 x10 6.74 x 6.74 66 (22) -
LQ144 0.5 20 x 20 - 119 (34) -
EQ144 0.5 20 x 20 9.74x9.74 119 (34) -
MG196 0.5 8x8 - 114 (39) -
PG256 1.0 17 x 17 - 207 (73) -
PG256S 1.0 17 x 17 - 192 (72) -
PG256C 1.0 17 x 17 - 190 (64) -
PG256E 1.0 17 x 17 - 162 (29) -
PG484 1.0 23 x 23 - 319 (78) 319 (76)
PG1156 1.0 35x 35 - - 607 (97)
UG324 0.8 15x 15 - 239 (90) 240 (86)
UG324D 0.8 15x 15 - - 240 (71
UG676 0.8 21x 21 - - 525 (97)
¥
AT GW2A #2751 FPGA 7= it i 4 R4 517750, 2% 5.1 svfbin 44
° TR A — BB AR R B A 2
e JTAGSEL_N A1 JTAG B2 H /7 M, JTAGSEL_N 5]JA1 JTAG F#in 4 /51
(TCK. TDI. TDO. TMS) Au R EH N 11O, ILERMEEHE N ITAG FEIM 4
S| H 9 110 5. 24 mode[2:0]1=001 I}, JTAGSEL_N 5 JTAG K& K 4
AEM (TCK. TMS. TDI. TDO) A LAFIN % E N GPIO, I KM 110 o 1.
VEAN1E B35 % UG111, GW2A ZJI/FPGA /% in #1455 B I F -
o JTAG &HWEF 10 # /N T 40MHz.
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3.1 FHEE

[ 3-1 &Ht e rEE
0B 0B loB| |10B| |10B 0B | 10B]
<« 1/OBank0 & /OBankl ———» CRU | | CRU || CRU || CFU | | CFU | | CFRU
CFU ,
I v T CFU | | CFU| CRU || CRU| | CRU| | CRU
PLL Block SRAM | PLL
5 | =T | S Block SRAM PLL
o w|
1 DSP A
e CFU M CFU| CFU | CFU | CFU| | CFU| | CFU
S| P | Block SRAM | STREIR
o i uy] !
5 CFU PLL | 3| DsSP
P | Block SRAM | osc | ||
J cru L i CFU | | CFU || CFU | | CFU | CFU| | CFU
CFU
< |/OBank4 & I/OBank5 > Block SRAM PLL
CFU | | CFU | | CFU | | CRU osc
K] 3-1 5y GW2A #7%1 FPGA /i g5t~ =&, GW2A-18 il GW2A-55
N IR EIEN T RN S B R 2-1. N ERE — AN EE RIS,
A0 EER i N AR (10B),  #3fFINik 1 SRASBENIZfE#s (BSRAM) HEBR,
(s SRR DSP. PLL BYEATA Y b
GW2A %751 FPGA 7= iy 3 A [ 4 543 A vl i & Thig ¥R 6 (CFU,
Configurable Logic Unit). fEZ8FNERIZIEAT. 21X REHEY], ARIZEER
SAFATHEANGHOR R . WTEREDIRER T (CFU) nJLARCE AR (LUT4)
. BEARZESE AR ARG S % 3.2 AL B DIEE .
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GW2A 2% FPGA /=) 110 T AnfEas 4, LL Bank N4z K]
4y, 3439 8 4 Bank, t5iE N BankO~Bank7. 1/0 %5 5 435 £ Fh Ha bRk,
SRR EE TR L. SDR LAEMZ. j#H DDR #z{f1 DDR_MEM (.
TEI RIS 2% 3.3 M\ A

GW2A R%1| FPGA 7= i M HLIRFR SN #y (BSRAM) TEZ3F A6
FHRATHES, —/> BSRAM fEZFA S A 3 /4 CFU L& . —4 BSRAM
(7 K/ 18Kbits, SZHFZ Fhfic BB R ERIZN. FEANRREHES% 3.4
HUIR S B AT LA fifi 2 AR

GW2A 2% FPGA /=i N ik T #7155 b B DSP. DSP fE#8 4
N EBHEIRATHES], B4 DSP %R G H 9 A~ CFU AL E . &4 DSP B8 W
ANFEHIG, AR IR BN I % (pre-adders), #AN 18 £ FI3R1E RS
(multipliers) 1 —A> =H N I HARNEHIZ HH G (ALUSE) . TN RHE S %
3.5 HA G5 A FEAR R

GW2A R7%1] FPGA 7= Witk 78IS PLL %R, &= 54k PLL Bk
REMEHEAE T DLZE & RO IT B AIR , 38 e B AN R 2 5000 LRI T I Bh g AR 1
(A H) AL, Gt ThRE . R 72 5 R T R A
madR, SCFF 2.5MHz 2| 125MHz [FIB 28R, 8 MSPI ZifE e B A =g
Bt eh . BN SRR AL AT AR IO B, FEAERRE S 3.10 A NI

ItAh, FPGA SN E T F & 1In dwfEfm 4 6 (CRU, Configurable
Routing Unit), & FPGA W T A RIS HbER X R, IECE IR T
(CFU) 110B WHES# /- MG ML Bili, @ 7 CFU T YA 1I0B P38
(P32 45 BRI . AR 28 PR Al I = s o TR FPGA B A B 3 AR . 1A, GW2A
Z5 FPGA P= it 14t 7 38 15 I eh 4 28, K& R, 4R B B 07,
PAR R i isE . VEANBERHMT S 3.5.2 DSP 1 (FIAARCE . 3.7 K2k, 3.8
EREEN.
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3.2 AJECEIhEE T

A C B DI H T (CFU) AT ] AC B 3248 F. 75 (CLU) A i R 2 - 34
FPGA /™ it N AZ I P b J2 AR B, BN A 5L 0 m] | YA T PG B2 4R B (CLS)
PALHA L) P] FC BAT 2L T (CRU)AL A, Herp =/ nlfic B2 AP 0 5 P4
VU N B R (LUT) PSS /745 (REG), H4h— AL EZ S R 54
P A B K, W 3-2 fos.

CLU A r] e B AR B AN RERC B DB S RENLA 4%, AT BV A B3k
F HARZEB IO LA . CFU )] i B2 4 H ] i 4 B A 17 5
BRIEABLRR . FEAREHATT, SR8 AE i 28 DR AR

o
KT CFUMHE ZVE4IE B, 155 UG288, Gowin 1] it & I & #. 55.(CFU)
H P fer o

[# 3-2 CFU Z&#rE=E

v

Carry to Right CLU

CLS3

CLS2

CRU

CLs1

CLSO

Carry from left CLU

!
SREG i BAFIR A SCRF . WA T2, IR o P SUEORSCRF s F AL

3.3 M\ HH AR R

GW2A %% FPGA 77l I0B FEALHE 1/0 Buffer. /O & %55 LA S AH M
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3-3 10B &#REHE

Differential Pair

A

” “True”

“Comp” N\

Differential Pair
A

” “True”

“Comp’ \

PAD A

PAD B

PAD A

PAD B

A

A

A

A

A 4

A4

A 4

A 4

Buffer Pair A& B

Buffer Pair A& B

3.3 Hi N f AR

A 4 L A 2 Y 2 Y
—H |0 —H |0 —H O —H |0
o ® o0 06 8 o B Bo b6 ®
v A A
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y. 2 Y [ Y
DD O _Tpalm O Toolo _[maxom ©
5090'_5090 — Sogorsogo —
S|ESE ARGESE X BIESERTESESE R
S 528 5v 55285 v 5|525v 5585 v
Q —~+|Q Q —~+|Q Q ~+[©Q ¢@.—«@
v v A
Routing Routing

GW2A %1 FPGA F= i I0B T RERE &

o 3T Bank ] Vcco Bl

e T FFLVCMOS. PCI. LVTTL. LVDS. SSTL DA}z HSTL 252 Fh diFhr
i

o FRAMLENAS 5 JIR I Tl

o Rt 5 5 IR B YA I 5

o JifitHiHi{Z 5 Slew Rate &,

o AN 110 ALY Bus Keeper. i/ T4 HiBH /& Open Drain it
T I 5

o SCFRIEIN;

o /O B mEiER . SDR L DDR 25 fifk =,

3.3.1 I/O B4R
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GW2A %741 FPGA 7= 5 i) 110 £145 8 4~ Bank, W& 3-4 fiizn, 4> Bank
AL /O HIE Vecoo Veco FTEARE A 3.3V, 2.5V, 1.8V, 1.5V & 1.2V,
LQ144 K128 1F Vecoos Ml Veex P SR FEFAE —, L L B nf %W & N 2.5V,
3.3V, HHMFERESHER 4-2. HNLHF SSTL, HSTL 5 1/0 M AbrifE, B4
Bank it $ i — NP7 1227 B s (Vrer), F P AT LGRS 10B W B 1 Vrer
JE(EET 0.5 X Veeo), WATIEFEANBHT Vrer A (] Bank L& —4 1/0
ERIE N Veer FIA) o Veox it HL LR SCHR 2.5V 3.3V,
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3 4Efy

=
5

I

3.3 Hi N f AR

DS102-2.2.1

& 3-4 GW2A i I/O Bank 9% ~=E

| loBank0o | | IOBankl |

ueg Ol
aojueg Ol

GW2A

Pueg Ol
equeg Ol

| loBanks | | IOBankd4 |

GW2A %% FPGA 7= ASEI ) Bank S35 A 1 FHPH E, AR5
ity FEL BELAD 22 3 L PEL B b . PP HEL P13 B T SSTL/HSTL S NfarHy, 7E
Bank2/3/6/7 H13 ¥, = HIH % B T LVDS fi A\, {XAE Bank0/1 H137 £F.
VEHH B RIE S % UG289., Gowin @/ 45 B/ & (GPIO) M7 15 5,

E!
ATHFLEAER (GPIO) BRIYVIRZAS & = AHMATS L.

ANEI) 1O B FRAERT Voco MIEESR, WI5R 3-1 Fiow.
< 3-1 GW2A &% FPGA ~RI#HFHEE /0 RB Lo il E

/O % i AwitE B Yl 22 53 Bank Vceo(V) i tH 3K BN HE 7T (MA)
LVTTL33 BV 3.3 4,8,12,16,24
LVCMOS33 B 3.3 4,8,12,16,24
LVCMOS25 B 2.5 4,8,12,16
LVCMOS18 B 1.8 48,12
LVCMOS15 B 1.5 4.8
LVCMOS12 BV 1.2 4.8

SSTL25 | BV 2.5 8

SSTL25 I B 2.5 8

SSTL33_| BV 33 8

SSTL33_I B 33 8

SSTL18 | B 1.8 8

SSTL18 I BV 1.8 8

SSTL15 BV 1.5 8

HSTL18 | BA Vi 1.8 8

HSTL18 Il BA Y 1.8 8

HSTL15 | B 1.5 8

PCI33 BA Y 3.3 N/A
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3 G A

3.3 Hi N f AR

/O % A itE BRI ZE Gy Bank Vceo(V) it 3K HE 71 (MA)
LVPECL33E FE4y 3.3 16
MLVDS25E F4y 25 16
BLVDS25E ZE4y 25 16
RSDS25E E4y 25 8
LVDS25E E4y 25 8
LVDS25 %4 (TLVDS) 2.5/3.3 3.5/2.5/2/1.25
RSDS Z£43(TLVDS) 2.5/3.3 2
MINILVDS 243 (TLVDS) 2.5/3.3 2
PPLVDS 243 (TLVDS) 2.5/3.3 35
SSTL15D Fa 4y 1.5 8
SSTL25D | E4y 25 8
SSTL25D I 4y 25 8
SSTL33D_| 4y 3.3 8
SSTL33D_I F4y 3.3 8
SSTL18D _| ZE4y 1.8 8
SSTL18D_I ZE4y 1.8 8
HSTL18D_| FE4y 1.8 8
HSTL18D_lI FE4y 1.8 8
HSTL15D_| 4y 1.5 8
LVCMOS12D | %% 1.2 8/4
LVCMOS15D | %%} 1.5 8/4
LVCMOS18D | %43 1.8 8/12/4
LVCMOS25D | #4y 25 8/16/12/4
LVCMOS33D | #4y 3.3 8/24/16/12/4
F* 3-2 GW2A RV /O KB R A AR E
11O %y NFFtE Bg/ZE4y | Bank Veco(V) XHRFEIBMEL | R BT E Veer
LVTTL33 B 1.5/1.8/2.5/3.3 P o
LVCMOS33 B 1.5/1.8/2.5/3.3 P o
LVCMOS25 ek 1.5/1.8/2.5/3.3 & o
LVCMOS18 ek 1.5/1.8/2.5/3.3 & o
LVCMOS15 ER 1.2/1.5/1.8/2.5/3.3 2 &
LVCMOS12 ER 1.2/1.5/1.8/2.5/3.3 2 &
SSTL15 B3 1.5/1.8/2.5/3.3 & B
SSTL25 | B 2.5/3.3 % &
SSTL25 I BA Y 2.5/3.3 7 &
SSTL33 | B 3.3 i &
SSTL33 I B 3.3 7 &
SSTL18 | B 1.8/2.5/3.3 A =
SSTL18 I B 1.8/2.5/3.3 %5 B
12(41)

DS102-2.2.1




3.3 Hi N f AR

I/O Hy N brifE Bank Vceo(V) XHFEIBRIEL | REFE Veer
HSTL18 | 1.8/2.5/3.3 % &
HSTL18_II 1.8/2.5/3.3 % &
HSTL15 | 1.5/1.8/2.5/3.3 % &
PCI33 3.3 = @
LVCMOS330D25 2.5 % o
LVCMOS330D18 1.8 % o
LVCMOS330D15 1.5 i &
LVCMOS250D18 1.8 i o
LVCMOS250D15 1.5 % o
LVCMOS180D15 1.5 % o
LVCMOS150D12 1.2 7 i
LVCMOS25UD33 3.3 i i
LVCMOS18UD25 2.5 % o
LVCMOS18UD33 3.3 % o
LVCMOS15UD18 1.8 % o
LVCMOS15UD25 2.5 % o
LVCMOS15UD33 3.3 % %
LVCMOS12UD15 1.5 % %
LVCMOS12UD18 1.8 i i
LVCMOS12UD25 25 i i
LVCMOS12UD33 3.3 % o
LVDS25 2.5/3.3 e i
RSDS 2.5/3.3 A o
MINILVDS 2.5/3.3 74 o
PPLVDS 2.5/3.3 5 o
LVDS25E 2.5/3.3 5 o
MLVDS25E 2.5/3.3 e o
BLVDS25E 2.5/3.3 e o
RSDS25E 2.5/3.3 e o
LVPECL33E 3.3 e o
SSTL15D 1.5/1.8/2.5/3.3 FD o
SSTL25D | 2.5/3.3 74 o
SSTL25D I 2.5/3.3 5 @
SSTL33D _| 33 %5 %5
SSTL33D I 3.3 i o
SSTL18D | 1.8/2.5/3.3 i o
SSTL18D_I 1.8/2.5/3.3 % &
HSTL18D_| 1.8/2.5/3.3 % &
HSTL18D Il 1.8/2.5/3.3 %5 %5
DS102-2.2.1 13(41)




3 G 3.3 i N B
HSTL15D_| P =g 1.5/1.8/2.5/3.3 i o
LVCMOS12D FEhy 1.2/1.5/1.8/2.5/3.3 = e
LVCMOS15D FE4y 1.5/1.8/2.5/3.3 & 5
LVCMOS18D £y 1.8/2.5/3.3 = 5
LVCMOS25D Eoy 2.5/3.3 = i
LVCMOS33D £y 3.3 & 5

3.3.2 /O B35

K 3-5 5 GW2A %% FPGA 7= i) 1/O 3245 % H 5857 -
3-5 /O iZEmt =R E

TCTRL | TCFF >
GND —»
> SER X
IS
TDATA | > OUTFF > <
R IODELAY

K| 3-6 5 GW2A &%) FPGA 77 i ff) 110 B H N F5)
3-6 I/O ZHEMNATRE

> ClI
> DI
» INFF > DIN
IODELAY
-
> |EM N IDES N
- Rate
Sel L > Q

GW2A %% FPGA 7= 511 110 384 1 4H i e i Bl 0 F
IR

K 3-7 NIEIE L IODELAY. GW2A Z %1 FPGA 7= AN 110 #36
47 IODELAY #iHe, 3Lt 128(0~127)F LR, — B LR N 841K
18ps-

DS102-2.2.1 14(41)




3 G A

3.3 Hi N f AR

DS102-2.2.1

& 3-7 IODELAY ==&

DI > - DO
DLY UNIT
SDTAP [ >
SETN » DLY ADJ ~— ~DF
VALUE >
B PR 2B B 17 =

o A TEMH.

o ZiAEH, W5 IEM B (PR — B R IR sh &SRR & 1,
B R 2 IODELAY ANGE [ H T fn A F% H .

I/O &R

K 3-8 N GW2A 41 FPGA 7=/ ) 110 & 17251k .GW2A %751 FPGA
PR RS 11O ERFE Mt T dn e N 25 /7 28 INFF. % 27 /728 OUTFF Al fH
& w5 A7 4 TCFF,

3-8 GW2A i) O HHEH~EE

D Q— =

> CE

>—> CLK

—>—{SR
FE!
o CE WU MK A2k (0: enable)sl & - F-A % (1: enable).
o  CLK ] LAZmFE J b T3 fih R 5 R P v f & o
e SR AU ANFIEIR S SET/RESET % (disable).
o TIAFER Al LLGmAE N AT AT 45 (register) A A7 25 (latch) .

B IR R
HOREREER(IEM) A FH R BORE Bt iy, A T-iEH] DDR #5. wnl&l 3-9 fir

7N o
& 3-9 GW2A i IEM =&

CLK ] ——/ > LEAD

D — IEM —— | MCLK

RESET [ >— ——1 > LAG

& 88 DES RIS fhisi i iisir
BRI /O AR 1 B R 45 DES, £% 1 110 BEIRRNH 5
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3 G A

3.4 BUIRi A FEHLAT i 2 LR

. DES 5[ iy 4 A I 2 125 I e 4% 45 (Clock domain transfer) i fit
T 2 A AN EURE R B (strobe) Bl P IR I RF SHs B i B RE 1. A 253
fE 45 (registers) FH K47 £ R A
5 I i B B G T T Re
® FHWIREELN BB ANESN DQS KT HHE KAE. MLINREN T
DDR f#fifi e 4% H .

® |- DDR3 fffifi#n 2 L AnifE, £k DQS H°F- (read-leveling) & X4
HEZHEFE Calign).

® (Eiliff] DDR #ix, 4 DQS.RCLK Fi T RFERT, BEIBhisiiL it b 7
BUEH
1> DQS #21it WADDR % RADDR {55 %5 [A] — /N 0 5 i du A 49 A
B,
B {L3% SER &R

BN 1O IR AL 1 R LA sR A4y SER AR, £E 1 1/0 BRMN
REWIE

3.3.3 /O IZBIT{EER

GW2A 2% FPGA /=) 110 B4 LK 2 Fh TAERI A f—Fh TR
T, WO®EK 110 Z 435 53N X Al AEC B i 55 BIAE 5. INOUT 55
R EREBE S =8 REHES).

KT 110 B TAERRMEE R, iE5% UG289, Gowin 1] 4 fLiM H
ETH(GPIOH 15 .

3.4 PLRFRSHEY FigsR1E R

3.4.1 B

DS102-2.2.1

GW2A %741 FPGA 7= in$2 it 7 35 FIHUIR E S BEN LA fif 8% TT I8 o 1X L A7
s WIRIZ B HE S, AT RIIES, 34 FPGA BEZIH . RIFR A
PR Fr S AL % (BSRAM) . TE FPGA [E%1 f14:4 BSRAM #bk 5 H 3
AN CFU AL E . 41> BSRAM H] i & £ 5 18,432bits(18Kbits). #ft 5 Fhigk
PERLS: H A Single Port, X M52 Dual Port, O XU 111 Semi
Dual Port, [E{fEMEEeti, WEK FIFO 2175, £ F&£T5H 7 BSRAM
(P15 5 K ThRe A .

F B PR B SRV E A TN P s Re - $e 4t 7R, BAR
& BSRAM AL & Fh I e :

o 1 MU KA E N 18,432bits
o AN HiZ ik 5| 380MHz(E Read-before-write i, F 230MHz)

16(41)
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3 LA 3.4 Ylk HAS BN b B
o iy 14X Single Port
o XU 4%z Dual Port
o X =X Semi Dual Port
o IRULKIIGAL Parity Bits
o Rt Hitfiifidetizl ROM
o HRvEFEM 1 ALF] 36 fif
o T[IREM HE{E Mixed clock mode
o n[VEA%E % Mixed data width mode
o FEXUFT LAk s v SR - i RE T g Enable Byte
e ¥ 1%E Normal Read and Write mode
e Li%J5’5 Read-before-write mode
e T Write-through mode
3% 3-3 BSRAM {5 ThEE
i 1 4 FK J5 1A EifB
DIA | A S BRI NS 5
DIB I B i &R MANE T
ADA | A it [ Hi bk 5
ADB | B Ui b5 5
CEA | A i DU AR5 5
CEB | B iy I B e 5 =
RESETA | A S I 25 A7 s BALE 5
RESETB I B it H & A28 E NS 5
WREA | A S A S S AH RS 5
WREB | B i 3/ 5 fefE 5
g | 120 BT H PS5
CLKA I A i S S EE S
CLKB I B i I /5 I 85 5
OCEA I A it U 27 A7 e B B e S 5
OCEB I B I [ 4 A A7 A A RS
DOA o} it A o
DOB 0] Hlftn s B i
3.4.2 FiERE E RN
GW2A R FPGA 1% fh 11 Sk i 45 B L7t 8 7T S5 2 B 2k 5
N 3-4 s,
7 3-4 FHESRECESISR
B B ity A5 PR R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
DS102-2.2.1 17(41)




3 G A

3.4 BUIRi A FEHLAT i 2 LR

DS102-2.2.1

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 2Kx9 2Kx9 2K x 9

1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 512 x 36 512 x 36
BimO&ER

7E #4530, BSRAM 1] ATE — AN EP 5t BSRAM AT 152 8K 5 4 4F
AT, 5 ANNEIES1ES] BSRAM . RFEHE S EA
(Normal-Write Mode) ATif 5 #% 3 (Write—through Mode). 4% H 27 47 2% 55 %
(Bypass)i, Hr&ud IR [F] — Nk 1) _ETHI

S Bty LURE S (1) 1A ] B A G IR 1 5% UG285, Gowin {7t 7%
(BSRAM & SSRAM) I /555 .
Wi #5258
BSRAM SCREX U AR, AP A sy A #4 «
o /N I [FI R LR
o /N [R5 AR
o fRf— N L AN

Xty AR X A s o i B A R iR T 2% UG285, Gowin /7t 2
(BSRAM & SSRAM)H 6 55 .

AWK OERER

Bl X 11 AT 7 45 () B R 52 RN 'S 454 o HL A& TR) — N VAN REAOsE S 44,
RS2 Fr A0S, B i iEE.

T D 0 A% P v 1 s = B S A S IR T 525 UG285, Gowin {7 fifi
2L (BSRAM & SSRAM)H S 555 .
RigiE=R

BSRAM Rl L E i R A as i M il A i aswldntb Scft, i@
g RE i LOR BT R S Ar i & . P 7 292 ROM A, g AHT4G
WA . £ S b g A I R 58 AT AR A

£/~ BSRAM A TiC & ik —1 16Kbits ROM. T H st =i 1 7~ = &
TR IE S % UG285, Gowin {7 1#%4L(BSRAM & SSRAM)H F 4574 «

N\
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3 L H 3.4 IR A B LLE (4 B BE

34.3 Gl R SRR EEE

GW2A 2751 FPGA 77 i I HUIR 5 25 B LAT fifs 2 B R AT S RETR & B £k 7
FEERAE o A8 X3y ABE AN D X g AL XA, A 5 ) 208 56 F m] DAASTH],
{H 7B 3R 3-5 F1R 3-6 MIHEE KN .

R 35 WKk IERESHBRERETIR

o B
152
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16le * * * * *
8sz * * * * *
4Kx4 * * * * *
2sz * * * * *
1Kx16 | * * * * *
2K x 9 * *
1K x 18 * *
byl

FREEN “*7 (3R SR IR

& 3-6 AWK QRS EEHEREREEEIR

5 i
B
16Kx1 | 8Kx2 | 4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2Kx9 | 1K x 18 | 512x36
16K x 1 | * * * * * *
8K x 2 * * * * * *
4K x 4 * * * * * *
2K X 8 * * * * * *
1K x 16 | * * * * * *
512x32 | * * * * * *
2K x 9 * * *
1K x 18 * * *
!
PR “*7 BRI SCRF AR .
3.4.4 P {ERETHRERCE

BSRAM S 1iflifit (byte-enables) Ihfit. 7 LLEm A E#HE, Hit
WOEFR T E N MEER B Re k2L R . /'S5 RE15 5 (WREA,
WREB), /¢ byte-enable Z#uif i F T4 BSRAM )5 #:1F .

DS102-2.2.1 19(41)




3 L H 3.4 IR A B LLE (4 B BE

3.4.5 BIGIIHREAL &
A [ HOR # AS BE N LAE A Sk e BSRAM N B T R L . /45
S O Al FIR MR IR By, T LA R AT B
3.4.6 [El#4E
o A HHUIR B A BT (% SR [ S N 29 17 B SRR B BN

o i A AR T I K R A A7 g B P st - g
o T A74% A5 bypass-able.

3.4.7 FEHIFR

BSRAM 3 £F I LI RSN G as W61k . 78 B i FEd, BSRAM
WFEENUIRAS, IrAEEH T N 0. RS HE AT R i /i 244, ROM.

3.4.8 BSRAM #E{EHER

BSRAM 3 kf 5 FifEi=, 45 2 At Esizl (53 44 Bypass
Mode, Ji/K&kizti= PipelineRead Mode)Al 3 Fh 5 /4% =, (1F % B 1
Normal-Write Mode, @5 : Write-through Mode, Jtif)5 5 #iat:
Read-before-write Mode).

ERMEER
M I A H A A AR B AN I A AR N BSRAM B HEHE
TIKLZEIER
FEIF)25 5 NAEME 2SI, (8 Pt 2 A7 o o b 2 mT S 30 v Ak 36
7o
ERRIER

AME B A7 es, BdRIR B A% 25 (Memory Array) it # i
3-10 im0, (AR O XK OER FHRKZEERER

ADC——— o
Pipeline

Input Memory
Dl Registeri> Array i‘> Reglsterj>D0

WRE ——»

w L =

OCE

DS102-2.2.1 20(41)




3 LEH AR 3.4 JolRH A BEHLIF hA 2B

——1ADB
I Input
CLKA - ——»f Register |
DIA C—— Input [ Memory LK
Register
ADA 8 Array
j‘> Pipeline |
Register |
<—OCEB
DOB
DIA —— ——1DIB
ADA =)y Input ] —— Input [(=———ADB
WREA » Register Register | «——— WREB
Memory
CLKA Array CLKB
Pipeline | 1| Pipeline
Register Register [ ¢— OcCEB
OCEA—»
DOA DOB
=
B {ERR
EHHER

X AN AT IR S H0E, st A SR AR . BEAEE A S
PLAE B3 1

BEEK

FEMRET, XA DT S ERAERY, BN 2 B i R
th

Sk R

FEMREICR, b DT SRR, SRR A Bt 2 Hh IUAE o )
M, BHABE S AMNFIT,

3.4.9 BHEPHES

% 3-7 iy T A [E BSRAM AR T AT I A =

DS102-2.2.1

%< 3-7 FHMERECE SR
BSRAM #izt,
i
et KWy A Fhy s A B AR
P 37 B A A 2 Yes No No
/B I A A Yes Yes No
Fyg TR B | No No Yes




3 &l

N
By

3.4 BUIRi A FEHLAT i 2 LR

A\

I

I0 37 FF RS

%] 3-11 8o 7 AR X AR 3R AR IR B A P AR, A 1A —
MOTIFBh. CLKA 5 542 1 i 0 A M 27 &%, CLKB {7 S 1 o 1

B T E 2 74 o
3-11 337 AT shiE s
WREA WREB
ADA[ ~—1 ADB
Input | | Input
DA =5 Register ] Register o

Memory
CLKA Array CLKB

Output
DOA <i Output {4 iy i> DOB
Register Register

WREA WREB

SRR

K 3-12 BoR 1RO X AT R332 5 I A AR 2 A o 1 % —
AN B B (CLKAYE S#EH 1 im0 A S5 ANEHE . SIS g
55 N BH(CLKB)E 542 1 im H B (3 A . Bt Al RS =

3-12 IEE R #E
] |npUt
Register |
Input —— Memory
CLKA —¥ Register Array CLkB
:’> Pipeline | _
Register |
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3 G A

3.5 Hr {5 T AL FAL LR

po =] Quteut [\
Register

8 i O AR
K 3-13 o 1 B dim A B

3-13 Bim R FER

WRE AD
v
|:‘> Input —
! » Register | |
Memory
K — Array

]

WRE

3.5 B F{ESIBIEIR

3.5.1 BETT

DS102-2.2.1

GW2A %741 FPGA 7= # A F & 1 DSP # o5 . & TR m

DSP fife i 77 a5 2 F P s Re 815 5 075K, i FIR, FFT %114
DSP B A FrtERefae . RIEAM ARG . RS A

DSP 3Z#F M Thfe:

3 Fho BE ek g (9-bit, 18-bit, 36-bit)

54-bit [ A/ HHE HHIT

2 e A AT Ik LIS 0 s o

AL 2% (Barrel shifter)

L S 5 E I S I (Adaptive filtering through signal feedback)
@& ] L B 31 EUE (Computing with options of rounding to positive
number or prime number)

SCAF AT AT A i LR 55 et

GW2A [ DSP LB RS LT (7 5 A £ B A FPGA B4 v . &1 DSP

i 5 H 9 A~ CFU I E . B4 DSP B& WA ZHot, BAZEHRITaS M
AR INESE (pre-adders), WA 18 £z (3% 4% (multipliers), F1—> =% A\ )
HARNZ iz B HIu(ALY).

BINEE

DSP Bt WA RIS, SCIfin. FRAFE A ThaE.
NSO T 2 e B il i, A PN\ i «

47T 18-bit i A\ B B SBI;

F4T 18-bit Fr A\ A B¢ SIA.

B0 N it A1 S R B AT o AR 2R 55 A 2
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3 G 3.5 55 b

Fo 2 SR FPGA P2 M RTINSS o] UAE A ThRe AR [ Y, 747 9-bit

o7 55 F1 18-bit f57. %% .
k%

Feyk s (multipliers) . TR IN2S 2 5, FSRSZPIgRILIEH . Feikgs vl LU
B HI9x9. 18 x18. 36 x 18 B 36 x 36, i N\ it Al H diti #1247 2 A
AW 1D o W 7/ ST e = SO W= = W T

® —18x36 FPkaE:
® [/ 18 x 18 FkiEAE;
e U4 9x09 L,
PN oG] PARC & A — 1 36 X 36 Jfeikas .
EREHERET
4 DSP %2 B oA & — A 54 {5 ALUBA, S 5] 36y 28 ThRe 33— 45 s,
o N it AT it 1) S 5 PR A7 e RN 55 A . SR D e LS
o JEikEinHEPE0. s A FIEE B KLk A
o kIR EHE/0. 4 B ML C Bk EIE
o HuiE A, EE B AL C B iis B
3.5.2 DSP #{ERA L E

R AN #1155 ALUSEL[6:0)81 ALUMODE[3:0]7] 523, DSP £ Fhig:
PR, #RER =l T
o JRiLEH(multiplien)
o ik B n#s(accumulator) it
o RILRFN R INAR

RTHFE TR E LV EAMER, 52% UG287, Gowin #F {5
SRR (DSP)H S S F -
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3 ZERI A 3.6 4

I P IR S A5 FPGA EERERI N H 2 REE ., GW2A %1 FPGA
P RAE T B 4 R b 4% (GCLK), BEEERER S a B BT
GCLK %, b4eft THAEHF (PLL). EiEh 2t HCLK 1 DDR f£fif#a 4 11
BBk At DQS 5 A i R
3-14 GW2A FH$h iR

1/0 Bank0 I/0 Bank1l
DLL_ DLL_
SRV I R e
PLL PLL
] B o
ve) vy)
2 3
Q) )
PLL PLL
| GCLK [
MUX

) )
SF =0
vs) us]
2 3
5 )

| | PLL PLL ||| F

THENIEN Y B e

LB /O Banks IO Banka RB

D /0 Bank D —DQS I-HCLK
3.6.1 £ /EATHRILE

GCLK £ GW2A F=iF 4R IR 06, NN ZIR, B 1N%EREMt 8
A GCLK M%% . GCLK F Ry 358 ik 8yl A0, 355 5 FH 140 B s i N 75 0 R St e A 2 %
P, A FH AR i N8 LB R O R B PR RE
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3 SN2 3.6 I i

3.6.2 =iEAT

GW2A %741 FPGA 77 i i i B4 HCLK B BLS2 7 110 52 B M et
fEtar, ST 1R P R B AL S e vk 8, @&l 3-15 B

3-15 GW2A HCLK ==&

HCLK HCLK
BankO Bankl

HCLK HCLK

Bank6 Bank3

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

& 3-15 TTLAE 2], Ed b8 HCLK [ al A —4 8:1 i HCLKMUX
FEERL, HCLKMUX BE¥AF ] —A Bank H1 1) HCLK I 45 5-3% 3 HAR AR o] —
A Bank 1, iXf#45 HCLK o F 58 hn ® i .
HCLK w] DAFR 25 B P 4 I Th BB U R Bl -
® DHCEN: Zi&REE R EaeRit, ThaedlT DQCE. mIsha&MFT I
1 B I AP E 5 .

® CLKDIV/ CLKDIV2: Siig 2o Mk, &> Bank 5 —> CLKDIV.
A AT NI B AT — B s e, BT 10 AR TAERE .

® DCS: AN mEEN Pk FEER.

® DLLDLY: #IZSZERFEREEL, T & HIBE B N EE S .

3.6.3 §itEIA

BYURH IR A — Fh S s il B B, R ARBAH A (PLL, Phase-Locked Loop).
FIFH 5N () 225 I B A 5 8 1 B0 2 N B3R5 15 5 R A28 FAR A

GW2A 77 i) PLL R ARG FE (L vT DAZR-G B IR Eh i 2, e it ic B AN [ (1)
SRR DLIFEAT I A A 23 8 B8 (135 AN 20 430) « AR 32 o5 28 EL R 5 T B .

3.6.4 DDR #Fi#25#E O #ETE DQS

GW2A %741 FPGA 7= i ] DQS B AL T U1 N K13 6K 7 DDR 1%
fith g2 A b 7 R
o XU DQS # N, I I N 1/4 AL
o N NZAFIR ML S fa
o NANMEHRMEIEERE S
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3 G A 3.7 K4

o it DDR i 5z 5
e 7 ¥r DDR3 E Hi k5t

DQS RERSCFF 2 Fp AR, AR R 10 #HF K.

T4 Rt b I el B R . DDR A7 284 850 ki i DQS
ST ZVEANE BiE 5% UG286, Gowin B8 K JE(Clock)HH S F5HE -

3.7 K%k

TEJ9% CRU BIARAN 78, GW2A #2741 FPGA i fit 1 Rif+ %
LT, SR TR RrphfEgE. BEEMSREERETRES.

3.8 /EE

GW2A #7451 FPGA =i & — MR R EAL L, HEERT
SAF NS, RIS B AL e P B AL, CFU R I/O AR (25 A7 d 44 ]
DR RVALT=

3.9 tmizOc E

GW2A %% FPGA 7= 5 32 SRAM Zwfs, Fitt, fk G HEEN
NGB B SO R B . AR, F P AT DUIRYE B B 7 RO G B B S
RAEFEAPE Flash Hh. S, GW2A 284k MAMES Flash Hisz B D B £ 2]
SRAM H1,

GW2A R7%1 FPGA 7= 7 2 ek Fid H 1) ITAG B & B U4, i FF
oY FARREE B GowinCONFIG it & #%28: SSPI.MSPI.SERIAL 1 CPU.
PEA RS 2% UG290, Gowin FPGA /243 45 F2 1 B -F

3.10 KA &R

GW2A #%1] FPGA =i Wik | — M W dRdiR, i+ MSPI Zwfs
FER AL B, R AR IR 3-8 Fian. A N it v] LAY H P %t
FEALRT AP, EEECE T/ESE, nT LRI 204 64 FhEf e . i i gh
AT LUE S s AR E A R

four=250MHz/Param.

!
HAppr¥ Param ARCESH, SEEA 2~128, RTHBH.
& 3-8 R AR IRAH SRR IEIN
= A 5 i 5 GRS
0 2.5MHZz" 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
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3 ZERI A 3.10 KN fR PR
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 125MHZz>

DS102-2.2.1

(1] A AR ER DA S H A%y 2.5MHz.
[2]1125MHz A3 FH T MSPI 4 iz
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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
%, mn AL 8 0F AR RE AL ) AR S AF L2 AR B 00 N IR A%

4.1 TE%H

4.1.1 ¥ mK3EE
+ 4-1 B HRKEE
R iR B/ME | B
Vee ¥ HL -0.5v 1.1V
VeepLL AP LR -0.5v 1.1V
Vceo 1/0 Bank H./%& -0.5v 3.75V
Veex B -0.5Vv 3.75V
Storage Temperature AR E -65°C +150°C
Junction Temperature iR -40°C +125°C
4.1.2 #HEFTEEE
= 4-2 EET1ESEHE
R s w/ME wANE
Vee ZHE 0.95V 1.05V
VeepLiix JE AR AL H L R 0.95v 1.05V
VeepLirx pEpuLy BN INCEREENE 0.95Vv 1.05Vv
Veceo I/0 Bank H/& 1.14V 3.465V
Veex i Bl L 2.7V 3.465V
(e N4
Ticom - /m(ﬁﬂlﬁ ) i . 0C +85°C
Junction temperature Commercial operation
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4 W 4.1 TAEHAF
H R R H/ME >IN
g 4
Tano /D{m(.]:ﬂkﬁ) . . -40°C +100°C
Junction temperature Industrial operation
e e
Taaut /D{m(.iﬂﬁ) . ) -40°C +105°C
Junction temperature Automotive operation
!
ANFIE R AL RS BB 2% UG110, GW2A-18 #// Pinout F 4/l UG113,
GW2A-55 ##/# Pinout 7/
4.1.3 BiF EFARIFE
& 4-3 BFE EARE
R it w/ME SR RNIE
HLJR L TR 3R
Tramp | (Power supply ramp rates for | 0.01mV/ps | - 10mV/ps
all power supplies)
4.1.4 FIEHRFFYE
T 4-4 PdRR S
EX B 1 /0 K%Y > INEL
i N HLIR
I 0<Vin<Viu(MAX I/0 150uA
HS (Input or I/O leakage current) N<Vin( ) )
i N HLIR TDI, TDO,
I 0<Vin<Vig(MAX 120uA
HS (Input or I/O leakage current) “Vin<Vin( ) TMS,TCK ou
4.1.5 POR %5t
& 4-5POR HESH
B i3 R w/ME PN
o VCC 0.7v 0.88Vv
POR i ffy | 1 LALIANET VCCX 2.1V 2.6V
Power on reset voltage of Vcc
VCCIO 0.85V 0.98V
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4.2ESD

an)
(alay

4.2 ESD %8k

DS102-2.2.1

% 4-6 GW2A ESD - HBM
sk GW2A-18 GW2A-55
QN88 HBM>1,000V -
LQ144 HBM>1,000V -
EQ144 HBM>1,000V -
MG196 HBM>1,000V -
PG256 HBM>1,000V -
PG256S | HBM>1,000V -
PG256C | HBM>1,000V -
PG256E | HBM>1,000V -
PG484 HBM>1,000V HBM>1,000V
PG1156 | - HBM>1,000V
UG324 HBM>1,000V HBM>1,000V
UG324D | - HBM>1,000V
UG676 - HBM>1,000V
% 47 GW2A ESD - CDM
sk GW2A-18 GW2A-55
QN88 CDM>500V -
LQ144 CDM>500V -
EQ144 CDM>500V -
MG196 CDM>500V .
PG256 CDM>500V -
PG256S | CDM>500V -
PG256C | CDM>500V -
PG256E | CDM>500V -
PG484 CDM>500V CDM>500V
PG1156 | - CDM>500V
UG324 CDM>500V CDM>500V
UG324D | - CDM>500V
UG676 - CDM>500V
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4.3DC

4.3 DC BS54
4.3.1 #HEFIEEER DC BS54

< 4-8 ETESEEAR DC RS E

G| iR A /ME JLAME RNAH
I 1/0 % NI FLiA (Input or Veco<Vin<Vin(MAX) - - 210pA
=TH /0 leakage) OV<V<Veco - - 10pA
11O b4 it
lpu (I/O Active Pull-up 0<Vin<0.7Vcco - -100uA -
Current)
1/O T HiHLiR
lPp (1/0 Active Pull-down ViL(MAX)<Vin<Vcco - 100uA -
Current)
KB ORFFAC L P I R
ik
| Vin=ViL(MAX 30uA - -
BrLS (Bus Hold Low Sustaining =il ) H
Current)
KB DR e T R
ik
I Vin=0.7V -30pA - -
Brns (Bus Hold High Sustaining & cco a
Current)
KB PR T I i 2
ik
| 0V sV - - 150pA
BrLo (Bus Hold Low Overdrive m=reco H
Current)
KB DR v P A
lsHro | ¥it(BusHoldHigh 0=VinEVeco - - -150pA
Overdrive Current)
KB DRl R s L
Venr (Bus hold trip points) Vi(MAX) Vi(MIN)
I/O HL%¥
Ci o i - - 5pF 8pF
(I/O Capacitance)
Vcco=3.3V, Hysteresis=L2H - 240mV -
Vceo=2.5V, Hysteresis=L2H - 140mV -
Vcco=1.8V, Hysteresis=L2H - 65mV -
Vceo=1.5V, Hysteresis=L2H - 30mV -
Vceo=3.3V, Hysteresis=H2L - 200mvVv -
\ i R (Hysteresis for vcco—z 5V Hy teresis=H2L 130mV
HYST | Schmitt Trigger inputs) cco=<-oV, Mysleresis= _ m Z
Vcco=1.8V, Hysteresis=H2L - 60mV -
Vceco=1.5V, Hysteresis=H2L - 40mVv -
Vcco=3.3V,Hysteresis=High - 440mV -
Vcco=2.5V,Hysteresis=High - 270mV -
Vcco=1.8V,Hysteresis=High - 125mvV -
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4 BRI 4.3DC

wrR | fis %A 0/ ME. SR % KAE
Vcco=1.5V,Hysteresis=High - 70mV -

3 4-9 BHTSHR
B A ™ A
" o GW2A-55% | 150mA
lcc Core EE‘/}E EEYFIi
GW2A-18 | 70mA
GW2A-55 | 35mA
leex® Veex HLUE HLI
CCX cex o GW2A-18 | 15mA
| /0 Bank HLIE HLE (Veco=3.3V) GW2AS5 | <2mA
an VR HELY =o.
cco iiteco GW2A-18 | <2mA
YE !

o [N Vee=1V, =id, #HFZ%H-8,
L [Z]W\[uiﬁ%/ﬁ:j‘j VCCX:3-3V°

4.3.3 I/O #EFTEEH
£ 4-10 /O HFET 14
i B3I Veco(V) NI R Veer(V)
BAME | BURE | Bl | BME | EE | Bk
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 1.5 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 1.5 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 1l 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 | 3.135 3.3 3.465 1.3 1.5 1.7
SSTL33 1l 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 I 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 - - -
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4 BRI 4.3DC

o 3T RZAY Veco(V) NI RIAY Vrer(V)

- wAME | AME | &KME | RAME | BEME | RRE
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 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 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D | 3.135 3.3 3.465 - - -
SSTL33D_lI 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 - - -

!

1§ True LVDS [ Bank VCCO &% &N 2.5V,
4.3.4 B35 I/O DC BB S$F4E

< 4-11 B 1/0 DC B S 4514
o Vi Viu Vor Vou loL lon
K .
’ Min | Max Min Max (Max) | (Min) (MA) | (mA)
4 -4
8 -8
LVCMOS33 0.4V Veeo-0.4V
LVTTL33 -0.3vV | 0.8V 2.0V 3.6V 12 -12
16 -16
24 -24
0.2V Veeo-0.2V | 0.1 -0.1
4 -4
8 -8
0.4V Veco-0.4V
LVCMOS25 | -0.3V | 0.7V 1.7V 3.6V 12 -12
16 -16
0.2V Veeo-0.2V | 0.1 -0.1
4 -4
0.4V Veeo0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35 x VCCO 0.65 x VCCO 3.6V 12 -12
0.2V Veeo-0.2V | 0.1 -0.1
LVCMOSI15 | -0.3V | 0.35 x VCCO 0.65 x VCCO 3.6V 0.4v Vcco-0.4v 4 -4
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4.3DC

o Vi Vi Vou Von lov lon
28 .
’ Min | Max Min Max (Max) | (Min) (MA) | (mA)
8 -8
0.2V Vceo-0.2V | 0.1 -0.1
2 -2
0.4V Vceo-0.4V
LVCMOS12 | -0.3V | 0.35 X Vceo | 0.65 X Veeo | 3.6V 4 -4
0.2v Vceo-0.2V | 0.1 -0.1
PCI33 -0.3V | 0.3 X Vceo 0.5 X Vcco 3.6V 3'1 0.9XxVceo | 1.5 -0.5
CCO
SSTL33 | -0.3V | Vger-0.2V Vreet0.2V 3.6V 0.7 Vceeo-1.1V -8
SSTL25 | -0.3V | Vger-0.18V | Vgee+0.18V | 3.6V 0.54Vv Vceo-0.62V -8
SSTL25 11 -0.3V | Vgee-0.18V | Vgee+0.18V | 3.6V NA NA NA NA
SSTL18_Il | -0.3V | Veer-0.125V xREF+0'125 3.6V NA NA NA | NA
SSTL18 | | -0.3V | Vger-0.125V xREFJ’O'lZE’ 3.6V 0.40V | Veco-0.40V | 8 -8
SSTL15 -0.3V | Vger-0.1V Vgreet 0.1V | 3.6V 0.40V Vceo-0.40V -8
HSTL18 | -0.3V | Vger-0.1V Vgreet 0.1V | 3.6V 0.40V Vceo-0.40V -8
HSTL18 Il | -0.3V | Vger-0.1V Vgreet 0.1V | 3.6V NA NA NA NA
HSTL15 | -0.3V | Vger-0.1V Vreet 0.1V | 3.6V 0.40V Vceo-0.40V | 8 -8
HSTL15 1 -0.3V | Vger-0.1V Vreet 0.1V | 3.6V NA NA NA NA
4.3.5 4 /O DC BB 54514
% 4-12 4% IJO DC BS54
LVDS
B Eipa WA 2% 5/ A | mK | AL
Vina,Ving | ¥l A HLE (Input Voltage) - 0 - 2.4 Vv
JeAam N HLE (Input Common
Vew Mode Voltage) ) 0.05 i 235 v
24y iGN TR (Differential Input | 4. 5 = i e .
V1HD Threshold) PN SN i +100 mV
Iin i N\ FLI% (Input Current) g?fwer Onor Power | _ . +10 UA
i H =5 BT (Output High _
Von Voltage for Vop or Vou) Rr = 1000 1.6 v
i H4IK H P (Output Low ~ ] ]
Vo VOItage for Vop Or Vom) Rr 1000 0.9 v
ZE M4 H HLE (Output Voltage _
Voo Differential) (Vor - Vow), Ri=100Q | 250 | 350 |450 | mv
25 H H R (AR AT
AVop (Change in Vop Between High | - - - 50 mvV
and Low)
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4.3DC

B Eiiip MR A N | B BRK | BT
i H1 275 (Output Voltage (Vop + Vom)/2,
Vos Offset) Rr=1000 1.125 | 1.2 1.375 |V
i = AE K (Change in Vos |
AVos Between High and Low) 50 mv
— A =]
s i Voo = OV PIERHIL | - |5 | ma
£
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A AR 4.4AC FF RHFE

4.4 AC Frx4st

4.4.1 CFU Fr &4t
3 4-13 CFU BFES %
" LR :
475 ik — Hfir
Min Max
tLUT4_CFU LUT4 ﬂj&(LUT4 delay) - 0.337 ns
tLUTS_CFU LUTS ﬁjg(LUT5 delay) - 0.694 ns
tLUTG_CFU LUT6 EE(LUTG delaY) - 1.005 ns
tLUT7_CFU LUT7 ﬁﬁ(LUT? delay) - 1.316 ns
tLUT8_CFU LUTS EE(LUTS delay) - 1.627 ns
¢ BRI B A7 45 I [ (Set/Reset to | 0.93 ns
SRCFU Register output) '
¢ 4 31 75 47 25 4 H BT 1E] (Clock to Register | 0.38 ns
CO_CcrU output) '
4.4.2 BSRAM FF3=43544
3% 4-14 BSRAM FIF&%
o TR X
27 ik - L
Min Max

. I 381 152 b ik /% 4 ey S P TE] (Clock to | 2.55 ns
COAD_BSRAM output from read address/data) '

) IS 1) 27 47 2= % 5[] (Clock to output | 028 | ns
COOR_BSRAM from output register) '

4.4.3 DSP FF X451
7= 4-15 DSP B S %
oA o
2 fih i T B
Min Max
. IS e 3] 4 N A7 A7 28 1IN ] (Clock to output | 2 40 ns
COIR_DSP from input register) '
. IS} B I3 7K 27 A7 2% 1IN [A] (Clock to output | 1.20 ns
COPR_DSP from pipeline register) '
. I 34 H1 A7 A7 4% 1IN [A] (Clock to output | 0.42 ns
COOR_DSP from output register) '
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4 B 4.4AC FF 45

4.4.4 BHhFN 1/0O FRcd5td
= 4-16 M ERFF X FFY
4K B e i il i
\ )
- Min Max Min Max
) ) Pin(IOxA) to
Pin-LUT-Pin Pin(IOxB) GW2A(2AR)-18 | - 3.83 - 4.59 ns
Delay d
elay
ThoLkdy g'ggf tree GW2A(2AR)-18 | - 0.82 - 0.98 ns
Tocwxdy dGeCI:;_yK ee | GW2A(2AR)-18 | - 177 |- 212 |ns
L
imﬁt%{,‘#j“j Vcc|o:3.3V, VCCX:3-3V°
H 4=
4.4.5 Fr A eifrF <5t
+ 4-17 kA RIRFF S FF
4R i i w/ME HAIE wNE
= HR Fay HH g 2R
ZE'S{E;FH”&”‘K(O 0+ | 106.25MHz 125MHz | 143.75MHz
fmax ——
= P (-
AR AT (-40 10 | g oy 125MHz | 150MHz
+1007C)
A )
tor @chlﬂé Bt Duty | 0, 50% 57%
—— :
toprr ﬁﬁljtte%" I B Period | o 01u1PP 0.012UIPP | 0.02UIPP
4.4.6 PLL FFcit
3= 4-18 PLL FF&454
Enyas HEER 2R F/ME YN
CLKIN 3MHZ 500MHZ
PFD 3MHZ 500MHZ
-9/-8/-7
VCO 500MHZ 1250MHZ
CLKOUT 3.90625MHZ | 625MHZ
GW2A-18
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
-6
VCO 400MHZ 1000MHZ
CLKOUT 3.125MHZ | 500MHZ
CLKIN 3MHZ 500MHZ
GW2A-55 -9/-8/-7
PFD 3MHZ 500MHZ
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4 B 4.5 YmFEiE D bt

R TR, S FR 0/ ME. IZONIEN
VCO 500MHZ 1250MHZ
CLKOUT 3.90625MHZ | 625MHZ
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
© VCO 400MHZ 1000MHZ
CLKOUT 3.125MHZ | 500MHZ

4.5 dRIZE O FERE

GW2A Z % FPGA 7= GowinCONFIG Jit & #4045 : MSPI 5L . SSPI
. CPU #3. SERIAL #z,, 4% EHES % UG290, Gowin FPGA
1 5 PR
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5 BT IRE R 5.1 &4

5%%14% BiER

5.1 et

B 5-1 &tk ar & 75 &R BI-ES
GW2A - XX XX XXXXXX ES

Product Series — L Optional Suffix

GW2A ES Engineering Sample

Core Supply Voltage Package Type

LV 1.0V — QNB88 (QFNS88, 0.4mm)
LQ144 (LQFP144, 0.5mm)

Logic Density EQ144 (eLQFP144,0.5mm)

18 20,736 LUTs MG196 (MBGA196, 0.5mm)

5554,720 LUTs PG256 (PBGA256, 1.0mm)

PG256S (PBGA256S, 1.0mm)
PG256C (PBGA256C, 1.0mm)
PG256E (PBGA256E, 1.0mm)
PG484 (PBGA484, 1.0mm)
PG1156 (PBGA1156, 1.0mm)
UG324 (UBGA324,0.8mm)
UG324D (UBGA324D, 0.8mm)
UG676 (UBGA676,0.8mm)
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5 ST HER

5.2 FFE AR R B

[ 5-2 2 a2 5 3% R Fl-Production

GW2A - XX XX XXXXXX  C7/16/A6

Product Series —1
GW2A

Core Supply Voltage

LV 1.0V

Logic Density
18 20,736 LUTs

[ Grade

C Commercial
I Industrial

A Automotive
Speed

6 Slowest /7 /8 /9 Fastest
Package Type

55 54,720 LUTs

!

QN88 (QFNSS8, 0.4mm)
LQ144 (LQFP144, 0.5mm)
EQ144 (eLQFP144,0.5mm)
MG196 (MBGA196, 0.5mm)
PG256 (PBGAZ256, 1.0mm)
PG256S (PBGA256S, 1.0mm)
PG256C (PBGA256C, 1.0mm)
PG256E (PBGA256E, 1.0mm)
PG484 (PBGA484, 1.0mm)
PG1156 (PBGA1156, 1.0mm)
UG324 (UBGA324,0.8mm)
UG324D (UBGA324D, 0.8mm)
UG676 (UBGA676, 0.8mm)

o N TVEAHME IR AE AR ES % 2.2 /= s Bk,

o IR FE S 4 1y /N B P (LittleBee®) 5 I B A A S BE O SR e B8 1 B R [

o AR B R AR ARIR, W1 C8/17, C6/15 2, i Fy ik % F 1 & Tl bt
Jr CATR] 365 B AT A JR] A i A2 ol s () AR I S (C) o k2 d i B 100°C, Rk
ot B FE 85°C,  FT LAIR]— 35 A WE 7 b g N FH s L SR PSR ) 8, (E L

LRI 7

5.2 &3 AR IR R B

DS102-2.2.1

P P A R BN TSRS S, Bl 5-3 s

5-3 SR HFERARAR G

o
GOWINGT
Part Number —» GW2A-LV18PG256C7/16

Date Code —» Yyww
Lot Number —» LLLLLLLLL

Varll |
YFE!

[1] C WA #3141 Data Code Ja 3 hn—fi i AFRiR “C”,

Part Number ——
Date Code' —]
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