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1R TAT

1.1 FMAE

1.1 FHAR

m

1sa:

i)

GW2A #7%1 FPGA 7= s F M = 2 a4 = 34k GW2A K751
FPGA 7= i MR . P2 RS B, NS Na. BA . gmfeds
7 DA ZR AT BRAE B . FEBI A P PR T A S = Tk GW2A 271 FPGA
7= i CLRCREME, BB TR R KAl .

1.2 B~ S

AKFMAFREARPE S&EH T LU =5
GW2A %% FPGA 7= fii: GW2A-18, GW2A-55,

1.3 HX3HE

I BT SRR L http: //www.gowinsemi.com.cn T BL R #k. 7
LA A ISR

GW2A %741 FPGA /= i #i#is i (DS102-1.00)
GW2A #%| FPGA /=i 4mfEfic & FH (UG109-1.00)
GW2A %71 FPGA /=il E 3% 5% Tt (UG111-1.00)
GW2A-18 #1+ Pinout Ffit (UG110-1.00)

GW2A-55 #14+ Pinout Ffit (UG113-1.00)

® Gowin Z2Fi& I (systemlO) H /458 (UG110_1.07)

1.4 Rig. 4ER%iE

K 1-1 A T ARFM A LA CARE . FERgE A R
® 11 RiE. FEE
RiE GRETE AR 7 X
FPGA Field Programmable Gate Array | B30l g fe | 1[4 %)
CFU Configurable Function Unit A B V) RE T
CLS Configurable Logic Slice GINGSC e 9o
CRU Configurable Routing Unit Al YA A T

DS102-1.00
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LRT AT 1.4 Rif, GG
VNN 2R X
LUT4 4-input Look-up Tables 4N
LUTS 5-input Look-up Tables 5 AT E
LUT6 6-input Look-up Tables 6 AT E
LUT7 7-input Look-up Tables 7 EINERER
LUTS 8-input Look-up Tables 8 MINT K
REG Register AT
ALU Arithmetic Logic Unit RARZHEIT
[o]:] Input/Output Block PN TR
S-SRAM Shadow SRAM oA A BE AL 25
B-SRAM Block SRAM RN ES IR e
SP Single Port A3 ]
SDP Semi Dual Port Dy X 11
DP Dual Port iy 11
DSP Digital Signal Processing B E 5
TDM Time Division Multiplexing i 5352 H
DQCE Dynamic Quadrant Clock Enable | Z25 % BRI i g
DCS Dynamic Clock Selector AN B PR
PLL Phase-locked Loop BAHER
DLL Delay-locked Loop ZEIR B AH A
LQ144 LQFP144 LQFP144 f25
PG256 PBGA256 PBGA256 %%
PG484 PBGA484 PBGA484 F}4%
PG1156 PBGA1156 PBGA1156 %

DS102-1.00
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1R TAT 1.5 HORSCRES St

1.5 FIRZFHSRIR

P PRSI AT AL EOR SO, AR IR b AT AR AR 58 e sl 1A
W EHES A A:

M3k http://www.gowinsemi.com.cn

E-mail: support@gowinsemi.com
Tel: +86 755 8262 0391
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2.1 Rt

2 smt

B2k 5K GW2A 271 FPGA 77 5 i i 7 SR B BEC 5 5 — 077
W EREE, B IR R DSP %R, ik LVDS # 1 Ll E & i) BSRAM
TEfif A DU, IR G Py iR (1) SR A BORS 141 1K) FPGA ZEA4 DL & 55nm il FE i
GW2A i&H TRl A I N %A

P SARRALI R T3 B ERER ET X FPGA T IF K88, i
GWIN R7%1 FPGA 7=}, BEUS5E FPGA 484 filR. k. r=AHdEnR
A R S A

2.1 TR

DS102-1.00

fRIh#E

- 55nm SRAM T.&

- HHJE: 1.0V

- SCREE RN AT IR

° S'Z%%}%rlﬂ 1/O H P Ay ife

LVCMOS33/25/18/15/12;LVTTL33,SSTL33/25/18 |, II, SSTL15;
HSTL18 I, Il, HSTL15 I; PCI, LVDS25, RSDS, LVDS25E, BLVDSE
MLVDSE, LVPECLE, RSDSE

- RAINAE T IR I
- FHF4mA. 8mA. 16mA. 24mA IR
- Rt =S Slew Rate i 13
- IRt S T IR R I
- AN 110 1RSI Bus Keeper. i/ R4z HLFH & Open Drain
o HH 326 T
- CRFIMEIR
o MR DSP ik
- mEtEREETE S AR
- ZFr9x9, 18x18, 36 x 36bit [FEIEIZHA 54bit B hnes
- R IRIELR R
- SCRRTTAEARTUK AN 55 B T R
- s H S BLE B AR T RE
KRR IE AL Z A7 2%
° $ (1) AP 4 BT
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XU fid A e

4 i\ LUT(LUT4)

SRR AL 27 47 4 1 A A

o RFZ MBI F SNk S

— SRR L B DA R D X AR
- XFETFTEAERE
® RIEM PLL+DLL &5

- SKBUNBREOMEA. o BATAR RS

- AR Bl R 4 T

o JnfElt B

- YEFITAG FRE AR

- CFF 4 Fh GowinCONFIG Bt Ef: SSPI. MSPI. CPU. SERIAL

- SCRPEEEIR SO INE A 2% e i B

2.2 FRIERYIR

DS102-1.00

=21 FRERYIE

o kas GW2A-18 GW2A-55

W R IL(LUTA) 20,736 54,720

217 4% (FF) 15,552 41,040

O3 AT AR A BEALAT s

S-SRAM(bits) 20,736 54,720

YUk s S BNt 7

B-SRAM(bits) 851K 2424K

Yok gp SN A G w50 H

B-SRAM(M) 47 144

o1k 3%(18 x 18 Multiplier) 48 40

BliAH¥F(PLLS+DLLS) 4+4 6+4

I/O Bank &%k 8 8

w®Z M 1/0 316 494

FHL 1.0V 1.0V

5= 2-2 GW2A &%l FPGA EaHEMREAXBAAI/I0 R

ETE 5] R“LZ GW2A-18 GW2A-55
(mm) (mm°?)

LQ144 0.5 20 x 20 112

PG256 1.0 17 x 17 204 -

PG484 1.0 23 x 23 316° 3162

PG1156 1.0 35x35 494

Vg

o [1]3CH4H GW2A #7%1 FPGA F= i3 m 2 R 4 50, 1525 4.1 #{hdn &4 Part

Name.

o [2] FR Al — BB A A Rl G A AR
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3.1 Gt

32*1"@7’1‘2’:’.

3.1 LZH9EE

3-1 IR REE

DS102-1.00

loB |10B| IoB| 10B| |10B 10B
<« 1/OBank0 & /OBankl ——» CFU | CFU | | CFU | CFU | | CFU | | CFU
CFU
I T — $ CFU | | CFU | | CFU | | CFU | | CFU | | CFU
e | BlockSRAM | | PLL | |
e CFU ) Block SRAM PLL
> DSP S
> cFU o CFU | | CFU | | CFU | CFU || CFU | | CFU
S pLL | Block SRAM | P Q)|
% CFU § PLL i;_ DsP
PLL | Block SRAM | osc
J ceu . L] i CFU | CFU | |CFU | | CFU | | CFU | | CFU
CFU \
< I/OBank4 & I/OBank5 ——» Block SRAM PLL
CFU | | CFU | | CFU | | CFU 0sc

3-1 5 GW2A R4l FPGA /= &5itn = K, GW2A-18 Fil GW2A-55
BN E T IRBCR VRN R RGBS R 2-1. ¥R —NE AT,
Ah B N AL (10B), 28/ Wk T S BENLIAif#s (B-SRAM) il
e s S DSP. PLL % 5. DLL %I I SR

GW2A Z %1 FPGA 77 i FEAS [R) 4H B3 43 v vl Hic B Bh g . 6 (CF U,
Configurable Logic Unit). 7E&8F N84T ZIFEREFES), ANFEAER)
BTEANECA . fTECE IRt (CFU) W DARCE AL (LUT4)
P, FARZ ARG a . EMERIES % 3.2 WA B L)GE#E T,

GW2A %1 FPGA 7= it 1/O TR/ A fEgs A, LA Bank N EA7 K]
4%, 43 8 /> Bank, triE N BankO~Bank7. /O %5 37 35 22 Ff i S b,
THFME TR, SDR LAERI. 4 DDR #i:\f1 DDR_MEM &=,
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3 KN

3.2 AAC E AL AT

PR RNE 2% 3.3 A FH .

GW2A #%1] FPGA 7= i [N HUIR B S BE LA il 8 (B-SRAM) 7EZ5 44 P
#BATHEY], — 4 B-SRAM fEZ84F B 5 3 4> CFU A& . — 1> B-SRAM
(178 K/NA 18Kbits, SZRFZ PPl B AL A FEAEAR . HEMERES % 3.4
LK EF A RGP 1 s PR

GW2A #%] FPGA /= Nk T 375 5 b B DSP. DSP fE#F
W ERHIRATHES], 44 DSP %R G H 9 4~ CFU AL E . 44 DSP &
NEBEI, HAFERICE S WA TN (pre-adders), P~ 18 ALk es
(multipliers)fl—A~ =H N I EARNIEHIZ HHIG(ALUSE) . TEATTRNE S %
3.5 715 5L PR,

GW2A %1 FPGA 7= i Wik 7 8iAH A PLL %2540 DLL 52, motS
P PLL ALERBEAZ FR AL AT LLZE S U BOIR , d i fic B AN B i S 40mT LABE T I
BRI R (AR 0 400) . ARAZ R EE . 5 2SS ThRE . (RIS 7= o Py
AT gMFE T N IR, 4 2.5MHz 3] 125MHz [N P8R Y, A MSPI 4w fs
Ao B AR TR . P AR RPE AL T g A I FH T B, I ERORS ATk 5%
VA RHE S % 3.6 A #F. 3.10 S A dEHR

A, FPGA SN E T F & A JmfEfn £ 7t (CRU, Configurable
Routing Unit), § FPGA Wi A Silfe iRk R . B E DIRE T
(CFU) #110B WHESHS a4 B2, &8 T CFU WHEBZIEAT 10B NS
(138 %5 TR . AR 2R PR Tl IS = - Sk FPGA #8PF H 304 k. h4h, GWIN
25 FPGA P= it 34t 7 35 1% I ah 48 38, K& IR, &R B 8107,
DA iR T4 . VEAR BTS2 3.6 A1 FF. 3.7 KZE. 3.8 2/ B &/,

3.2 AfC EThEE A T

DS102-1.00

A B g 570 (CFU) 2 M GW2A 241 FPGA 7= i 3R B, 454
CFU H 7] it B 12 %5 5 T (CLU) FA 28 93 Y 5 T (CRU) 4 e B4 CLU HH P4
A it & ThAg F CLS(Configurable Logic Slice)Zl %, ool fid & Uhhe &
IR, 1HS A 3-2,
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3 KN

3.2 AAC E AL AT

& 3-2 CFU &#)REE

v

Carry to Right CLU

LUT

CRU

CLS2

CLS1

CLSO

Carry from left CLU

321 AL EiZEE T

DS102-1.00

BRI AER R, TR EA R

o REMENA

A BERE T ORI E N 4 A ERRWLUTE), "TsedlmbrEkk

Thhe:

- A ATECE DR A TR E R b A B R (LUTS);
- WATTECE DA A TS E R 6 A B IR (LUTG);
- WUATTECE DR A AT ECE R 7 A B IR (LUTY);
-\ ETECE IS A (A CRU) AT E K — 1 8 B A E KK (LUTS).

o FAREHHA

ZE G AL BE, EIRRATHCE R FE AR R IN(ALY), FAESCELLL T Zhae:

- ImEREEE

- S, BRI AR

- R, BRI TR T HEBMAA SR LR

- ORIk
o fHfifdRiat

FEBERESCT, m] Al G B AR F TRk 16 x 4 A7 (1 73 A SRS BEHLAF-fik

2 (S-SRAM) B HisfEfiEss.
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3 4k 3.3 fn N\ i HH AR

iz AR FPGA B SCRF S AR SCA K 5 S DL A BEA LA fik 4
(S-SRAM) [IHITAEAE . R ERAF At 5 (1 It 72X e P i RE I € B o

A C B ThEE i (CLSO~CLS2) % & WA 2 /7 %8 (REG), &l 3-3 fiis.

3-3 CLS FHISFER~EE
—D

—FCE

— >CLK Q—
——-SR

—GSR

%< 3-1 CLS hE 7 & RS SRR

554 |10 | iR

D I FAEAHIE TN

CE | CLK i ff5 5, FIC B s v P B A F P At s 2

CLK | eSS, AT E Sy LTl R B BRI R 2

A E G AN, ARG E i T IhAg
EEZ=E0A
A2 B AL
L EAL
iR K

oA E B AL

SR I

AR EN, ARE I T IEE

o SR

3,4
GSR™ 1 e mypmm
o ELREEM
Q O | HEmi
!

® [1]f55 D KRR LAk #F —wl i B IhBe i AR — kR M, el Dok A+
CRU [N . PIULAEAREBY S HIEOL T, A7 asthml LRSI A .

® [2]CFU "It & T v 1) CE/CLK/SR ] J s ic & e 4% .
® [3]7E GW2A R%I| FPGA /=N, GSR il HiEL %R, A CRU.
® [4]SR 5 GSR [AJI A 2 GSR A m IS H -
3.2.2 H&HIFEATT
AL B IR IC CRU BT AE 3 A0 55 /> T -
o AEFEIIAE: N CFU WG Tt AL EE

o fZLHEIEINEE: A CFU I N/FH (s S ILERCR, A3 CFU N6
HEE . CFU Z [a)i%E8: VA . CFU 1 FPGA N 3 HoAh Th fEAF B 2 18] ) 3% 422

3.3 SAHIHARIR

GW2A %1 FPGA =i 1] I0B AU 45 1/O Buffer. /0O #2485 DL N AH R
PIAT R YRR =B . i FEIFs, &S 10B #oTtHs 7 A 110 &
(bricy A F1 B), A1 AR B —HZE 05 5%, W] DN S 55
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3.3 fn N\ i HH AR

AECE .
3-4 10B &1 ERE
Differential Pair Differential Pair
N N
C “True” “Comp” C “True” “Comp”
PAD A PAD B PAD A PAD B
y y
v v
Buffer Pair A & B Buffer Pair A & B
A Y A 4 A A y Y
—H O —H |0 4 O —H O
o 6 2o © 2| o & Bo p E
v \ A
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y A A [ Y
_To@O _mo@m O _moBO_[mogm O
325253252 x B2s2x3252 K
S 525y S585 v £52|5v 5585 v
Q ~|Q Q ~+|Q «Q ~Q «Q ~|Q
\ v v ¢
Routing Routing

GW2A %% FPGA 7= I0B HIThae4s & .

3T Bank HJ Veco FLi
Y H LVCMOS. PCI. LVTTL. LVDS. SSTL LK HSTL 254 Fl B ~Fhx

1
PRI NAT 5 F AR i 1L 10

PEALH H M5 5 DR B HL At 12 T

RAtH S5 Slew Rate #£7

SRS 1/0 AT ) Bus-Keeper. _F$i/ i #iBH & Open Drain it
T

o CRFIEIK

o /O BN, SDR LK DDR 254 fifsi =,

3.3.1 I/O B4R

DS102-1.00

GW2A %% FPGA 7= 5 if) 110 £L45 8 4~ Bank, & 3-5 fizn, 4 Bank
BT 1O IR Vecoo Veco FT AR E A 3.3V, 2.5V, 1.8V, 1.5V 5 1.2V,
HNSCFE SSTL, HSTL %5 11O My AbrifE, 4 Bank iS$2fk—AMHSZH 2% H
JE(Vrer), AP AT LLERATH 10B B Vrer (5T 0.5 X Veco), HHTIE
BN Vrer SN (8 H Bank TR — 11O & JHIVE NAMEE Vrer HIN)

GW2A %% FPGA 7= S AR Bank SCFEFARRK) F EH PR E, 455
ity FELBEL AN 22 43 FL BEL B o Bty BB & T SSTL/HSTL S AN, 76
Bank2/3/6/7 H1 57 ¥F. Z 4y FFH % & F T LVDS #i A\, 1X7E Bank0/1 #1537 #F.
A RENES % (Gowin ZZ M (systemlO) /1155 )-
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3N A 3.3 i N AR
3-5 GW2A HY I/O Bank i R~EHE
| 1oBanko | | 1OBankl |
o o)
) )
B GW2A B
o o)
> )
- | 1oBanks | | 10Bank4 |
ANE ) 11O i HARTEXT Veco LR, 15E 3-2 for.
2 3-2 GW2A A% FPGA XMt /O XB R B iEEi E
/O i Hh A BN 2E Gy Bank Vceo(V) iy Ik BN HE 1 (MA)
LVTTL33 B 3.3 4,8,12,16,24
LVCMOS33 B 3.3 4,8,12,16,24
LVCMOS25 FALd 2.5 4,8,12,16
LVCMOS18 FALd 1.8 48,12
LVCMOS15 FA S 1.5 4,8
LVCMOS12 FA S 1.2 4,8
SSTL25 | B 2.5 8
SSTL25 1l B 2.5 8
SSTL33 | B 33 8
SSTL33 I B 33 8
SSTL18 | FA it 1.8 8
SSTL18 I B S 1.8 8
SSTL15 B S 1.5 8
HSTL18 | FA S 1.8 8
HSTL18_II B 1.8 8
HSTL15 | B 1.5 8
PCI33 B 3.3 N/A
LVPECL33E FEy 3.3 16
MLVDS25E ZE5y 2.5 16
BLVDS25E ZE5y 2.5 16
RSDS25E Z5y 25 8
LVDS25E Z5y 25 8
LVDS25 P 2.5/3.3 3.5/2.5/2/1.25
RSDS P 2.5/3.3 2

DS102-1.00
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3 SN2 3.3 i R
/O % th bRk BASHFE ) Bank Vceo(V) i H IKBh RE 71 (mA)
MINILVDS 25y 2.5/3.3 2
PPLVDS ZEGy 2.5/3.3 35
SSTL15D ZE5y 1.5 8
SSTL25D | Gy 2.5 8
SSTL25D I Gy 2.5 8
SSTL33D | ZE5y 3.3 8
SSTL33D I ZE5y 3.3 8
SSTL18D | Z=5y 1.8 8
SSTL18D I 25y 1.8 8
HSTL18D_| P 1.8 8
HSTL18D_lI P 1.8 8
HSTL15D_| Gy 1.5 8
£ 3-3 GW2A CREIHIA 110 KB K345 TG A B

/O I NARE | Him/Z4r | Bank Veeo(V) YHRFLIBIE | BB T E Veer
LVTTL33 B St 1.5/1.8/2.5/3.3 & @
LVCMOS33 B 1.5/1.8/2.5/3.3 & @
LVCMOS25 B 1.5/1.8/2.5/3.3 & @
LVCMOS18 B 1.5/1.8/2.5/3.3 & @
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 | & o
LVCMOS12 B 1.2/1.5/1.8/2.5/3.3 | & o
SSTL15 B 1.5/1.8/2.5/3.3 % &
SSTL25 | BA St 2.5/3.3 0 &
SSTL25 I B S 2.5/3.3 4 &
SSTL33 | B St 3.3 7.5? &
SSTL33_I B 3.3 7.5? iz
SSTL18 | A i 1.8/2.5/3.3 % v
SSTL18 I B 1.8/2.5/3.3 i &
HSTL18 | B 1.8/2.5/3.3 i &
HSTL18_II B Gt 1.8/2.5/3.3 i &
HSTL15 | B 1.5/1.8/2.5/3.3 % &
PCI33 B St 3.3 = o
LVDS oy 2.5/3.3 7.5? o
RSDS ZE5y 2.5/3.3 7.5? @
MINILVDS ZE5y 2.5/3.3 7.5? @
PPLVDS FEIy 2.5/3.3 o o
LVDS25E ZEoy 2.5/3.3 i &
MLVDS25E ZEy 2.5/3.3 3 o
BLVDS25E ZEy 2.5/3.3 3 o

DS102-1.00
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3.3 fn N\ i HH AR

I/O B NFRAE | By 255 Bank Vcco(V) SCHRF IR I T BT E VRer
RSDS25E oy 2.5/3.3 4 o
LVPECL33 oy 3.3 i o
SSTL15D FIy 1.5/1.8/2.5/3.3 o o
SSTL25D | ZEY 2.5/3.3 4 4
SSTL25D Il | #% 2.5/3.3 4 4
SSTL33D_| 2y 3.3 4 =
SSTL33D Il | 4% 3.3 i o
SSTL18D_| ZE5y 1.8/2.5/3.3 4 @
SSTL18D_ Il | 4 1.8/2.5/3.3 4 @
HSTL18D_| Z=5y 1.8/2.5/3.3 @ @
HSTL18D Il | =% 1.8/2.5/3.3 @ @
HSTL15D | oY 1.5/1.8/2.5/3.3 i o
3.3.2 1/O 24§

K 3-6 5 GW2A Z71 FPGA F= 5 I 110 32 58 [ryt 3545
3-6 /O iZEMmH ~EE

TCTRL | TCFF »
GND H
» SER 7
ISI
TDATA | » OUTFF >
K] 3-7  GW2A Z%1 FPGA 7= 5l 110 255 N 5677 .
& 3-7 /O ZEBMN R EE
> CI
> DI
» [INFF > DIN
IODELAY
I —>]
» |EM IDES L) Rat
] ate
Sel > Q

DS102-1.00
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3.3 fn N\ i HH AR

DS102-1.00

GW2A Z51 FPGA 7= [ 1/0 328 (¥ 4L S e 158 B 4
HEIRARIR

3-8 NILiRFEH: IODELAY. GW2A %% FPGA 7= S ffE/ 110 #B4,
% IODELAY #idh, @It HERISER KZ°A 128 2 x 25ps = 3,200ps.

[# 3-8 IODELAY ;~EE

e
DLY UNIT
SDTAP >
SETN » DLY ADJ > DF
VALUE >
A PP IR 1 77 5

o HrAEH.

o AN, nE IEM R — R IAF S AL O R EEER 2
IODELAY ANge [ T4 A A H .

I/O F15e%

3-9 y GW2A %% FPGA 7= 51 [H 110 2i 1288k . GW2A £ %1 FPGA
P TR 11O BRER AL A g A\ Z7 74 INFF. % B 27 7775 OUTFF flE FH
¥ 247 4% TCFF.

& 3-9 GW2A #) /O HFHEHR~EE
| b alb{ >
[ >—ct
|::_‘_:;—;: CLK
|_‘:.-.— SR
!

o CE "L MK HL T %4(0: enable)s & H - %(1: enable).
o  CLK A DAgmfs Ay bR i BT P i K

e SR [ UIgmFEANFEIF 51 SET/RESET s (disable).

o FRA7ER Nl LAgmAE AN T AT 45 (register) Bl fit & %% (latch) .

ENAEIRIR

BORERLEL(IEM) 2 F R BURE S iy, AT T8 A DDR #:50. nf& 3-10
I
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3 k24 3.3 B\ He R

3-10 GW2A iy IEM REE

CLK[ >— ——1 > LEAD
D[ >—— IEM ———<__ ] MCLK
RESET [ > —1 > LAG

R 2% DES KB #higi imr

AN /O BARIRAL T LA fF 5 2% DES, & 1 110 BIRNH 7
3o DES 5L 4 A I (1) 15 ) B 5k 4% 45 (Clock domain transfer) i it
T RSN IUFERT £ (strobe) BN R LI e Ee ). A 8 A
2179 (registers) FHSREIERFE.

ITB BLHVH 4 F DRe:
® FHNEELN BB A ESN DQS KT H M KA. HINREN T

DDR f7-fi #3451

® X/ DDRS3 fififtdetk Hinitk, 7£1 DQS Hi~F (read-leveling) J& X
HEZIHEH (align).

® 7Eififf DDR #ix,, 4 DQS.RCLK H TRFEN, ITB i Ei .
" 1> DQS 21t WADDR & RADDR 15 545 [F]—/MHE ) 5 i 38 A A5
B 1L2% SER #&ik
A /0 ARIRAL TR B AL A% SER B, 5 T 1/O BEEMN
75
3.3.3 /O IZE T RN

GW2A #7%1 FPGA 7= i1 110 B Fr 2 Fh TAERI . B—Fh T/ERI
T, WO(EL 11O Z 4355 %) X n] DAL & s U5 5+ MG 5 INOUT (55
=R E TG =SB EES).

HiBEA

TEA R 110 ZE T 3-11 Fos, AR {ES TC. DO LA DI
HEEE CRU 58344 N &Bi&E+s .

311 BERRTH VO BREHTEE

TC |

DO | é—«—@ |0 PAD

DI -
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3 4k 3.3 fn N\ i HH AR

SDR &R

AT B S, SDR BERXRH T 110 &72%, K 3-12 fion, wl LA
B 11O InT FEPERE .
[# 3-12 SDR #X TH /O iZELEHREE

TCTRL > D Q
CE
>CLK
SR
DOUT [ D Q| ~——e—{<10PAD
OCEl CE
O_CLK | >CLK
O SR SR
DIN < ]
D Q
ICE[ > |CE
ILCLK[ > >CLK
ISR~ SR

!

o CLKffE(ES O_CE A1 1_CE v LLAC & v B8 B mli ik B P A3 B

o 4ES O _CLK Ml |_CLK AJ LA & A b T+ fib 2 B R B fik % .

o AMEEN(ET O SRMI_SRWUUIENFNEL . L EL.. RITENM. P EN

oA S AL IR .
e  SDR #zU T /O 174 5. ] ARC B Rl 18 75 47 43 5K Latch,
i# A DDR #3

7EiE ] DDR #10F, GW2A £%1) FPGA 77 i 7] DL R = 1) 110 5 .
K 3-13 4iE A DDR A, WElEZH5E PAD #E LN 1:2,
[ 3-13 I/O iZ4E#) DDR A TEE

D—

CLK — » IDDR /o> Q[1:0]
RESET — »

3-14 i@ DDR #it, PAD 5 FPGA Wil Ed Rt N 2:1,
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3.3 fn N\ i HH AR

DS102-1.00

3-14 /O iZ%E#9 DDR #i =~ EE
D[1:0] — /45>

CLK —» ODDR —»Q
RESET — »|

IDES4 &%

IDES4 #iz0F, GW2A £7%1 FPGA 7= n] DL HRF s & iy 1/0 3 . PAD
5 FPGA WilZHHE K LA 4:1.
3-15 I/O 1248 IDES4 M\~ EE

D —>
FCLK ——»|
PCLK ——» IDES4 > QI3:0]
CALIB —>

RESET —»|

OSER4 55,

OSER4 # T, GW2A £7%1 FPGA /= 5 al LASZ BB w0 110 3 . TE
N 4:1,

3-16 I/O 238 A OSER4 Hilt ~mE=E

TX[1:0] —4»
DI3:0] —4>
FCLK —» OSER4 —4—> Q[1:0]
PCLK ——

RESET —»

IVideo &3

IVideo 30~ , GW2A R51 FPGA 7= 5 v DL FF 5 & 1 1/0 3 . PAD
5 FPGA WZHEHE LN 7:1.

3-17 /O iZ48HY IVideo N T EE

D—>
FCLK —»
PCLK ——» IVideo — /> Q[6:0]
CALIB —>

RESET —»,

!

IVideo F1 IDES8/10 ¥ (5 FIAHAR /O HI5 I8 . a5 FH B 1/O ki, W 1/O B HAASRESEH -
ERXAE LR, SDR RN i A Xk n] DAE A .

OVideo &3,
OVideo X, GW2A &% FPGA 7= i 7] LLSZ #5758 = 1 11O 3# /% . PAD
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3.3 fn N\ i HH AR

DS102-1.00

5 FPGA HIZHER LN 7:1.
3-18 I/O iZ48HY OVideo HMith~EE

D[6:0] ﬁ%»

FCLK —»|
PCLK —»
RESET —»

IDESS $&3

OVideo

IDES8 #i:\ T, GW2A 7% FPGA 7= m] PLSCRFEE = Y 1/0 3B . PAD
5 FPGA Wi K LA 8:1,
[ 3-19 /O 2488 IDESS N R~EE

D —
FCOLK —»
PCLK —
CALIB —

RESET —

IDESE

7?;_., Q[7:0]

OSERS &3\

OSERS8 # X F, GW2A £7%1 FPGA 7= i m] LS Fr 5 = 1 110 33 % . PAD
5 FPGA WHZHEZE LN 8:1.

& 3-20 1/0 iZ38HY OSERS i =~ EE

TX[3:0] _,zd_p
DI7:0] —4>
FCLK —»
FPCLK ——

RESET —»f

DSERS

/

—» Q0]

IDES10 =35

IDES10 # 3 T, GW2A &% FPGA 7= 5 v PL S F7 5 & 1 1/0 3 . PAD
5 FPGA WHZ 4 HF LA 10:1.

[ 3-21 1/O 124884 IDES10 SN~ EE

0D ——
FCOLK —»
PCLK —
CALIB —
RESET —

IDES10

—Ap> QI9:0]

OSER10 &5\

OSER10 3% N, GW2A £ %] FPGA 7= i A] LASZ #5758 w1 1 1/O 3 & . PAD
5 FPGA WZHHEZ LN 10:1.
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3 k24 3.3 B\ He R

3-22 /O iZ#&#Y OSER10 #tH =~ EE

D[9:0] —47>
FCLK —

PCLK —

OSER10 — O

RESET —

IDDR_MEM #3x
& 3-23 10 iZ38/Y IDDR_MEM A REHE

D—>
ICLK ———»

PCLK ——»|
IDDR_MEM /> Q[L:0]

WADDR[2:0] —/5—»
RADDRI[2:0] —/5—>

RESET ——»,

WA 2 7 T I A e S
ODDR_MEM #&3

5i#@H ODDR A A, ODDR_MEM A —AMAL ) TCLK B 4ME 5.
FLR 1) DDR {7 a5 %A 1.2,

3-24 10 2381 ODDR_MEM #it = =%

X ——>

D[1:0] — /4 >
PCLK ———» ODDR_MEM |4 > Q[1:0]
TCLK ——»

RESET ——>»

IDES4 MEM &=,
& 3-25 10 iZ3EY IDES4. MEM MINT=E

D—>
ICLK ——>
FCLK ———»

PCLK >
WADDR([2:0] — /5> IDES4_MEM /> Q[3:0]

RADDR[2:0] /5 >

CALIB ——>»
RESET ——>»

IHABE QR 0 N e Sy
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3.4 BURFRS FEHLAT i as LBk

OSER4 MEM &R

3-26 10 iB4E /Y OSER4_MEM #HiH ~E=E

TX[1:0] —45 >
D[3:0] —4—>

PCLK ———»
OSER4_MEM
FCLK ——>» -
TCLK ———>»

RESET ——>»

ﬁ%» Q[1:0]

IDES8_MEM &=

3-27 10 iZ%E /Y IDESS. MEM M\ T~ =&

D——>
ICLK ——»
FCLK ———»
PCLK ———»

WADDR[2:0] /5> IDES8_MEM | /g > QI7:0]

RADDR[2:0] /5 >

CALIB ———>»
RESET ——»

SHABE Q7 S h J H8 SCHF

OSER8 MEM #=R

& 3-28 10 B8 OSERS. MEM M ~=E

TX[3:0] — />
D[7:0] —4—>

PCLK ——»
FCLK ———»
TCLK ——>
RESET ——>»

OSER8_MEM

7%» Q[1:0]

3.4 RIREFSPRH F g5 1RR
3.4.1 Efv

GW2A 51 FPGA 7= i ik 1 = 5 BRI S REALAT it & BT . X227
ik B VIR IR B, LUTHIB R, AAITERA FPGA FEFIh . BRLFR A
PR B ASBEHLE 452 (B-SRAM). 7E FPGA [§51 1454 B-SRAM 5t 5 Fi
3/~ CFU KIfLE. &1 B-SRAM Al & i & 18,432bits(18Kbits). #2145
FRAERR: 0 DB Single port, XUk M1 Dual-port, fyti 1
Semi dual-port, FfL/FfkZeMat, WEI FIFO 247, 75 F&THIHT

B-SRAM {55 K IhaEHIA

' R BOIRFR S BN A 25 BT L I mibE R B4R it 7 OREE . LR

DS102-1.00
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3 4k 3.4 BURFRS FEHLAT i as LBk

B-SRAM &A1& F T EE

&

o 1 MEHUR KAy 18,432bits

o [ HP#ikF| 380MHz(#E Read-before-Write #%: N 230MHz)
o Huim[ 14 Single port

o Xy H#x{ Dual-port

o [ 1A Semi dual-port

o RfLE:IGAL Parity Bits

o ML/ iEZ A ROM

o HHRFE LI 1 AR 36 fif

o HVRAHEFEE/E Mixed clock mode

o n[VRA AR E Mixed data width mode

o EXUFAT LA b U T S RE T RE D e Enable Byte
o S EAN, AIFIPRIK

e F#1i%E Normal read and write mode

e ’Li%J5 5 Read-before-Write mode

e &S Write-Through mode

= 3-4 B-SRAM £ 2 I8k

i 1 4 K paa] Eiiipa

DIA Input A i R NG 5

DIB Input B it ARG 5

ADA Input A i 3 E S

ADB Input B i b5 5

CEA Input A i B RE S 5

CEB Input B iy B £ BEAE 5

RESETA Input A Ui 2 74 B A E 5
RESETB Input B iy I 7 f7 s A5 5

WREA Input A i I B RS 5

WREB Input B iy i/ 5 fefE 5

BLKSEL Input R TR G 5

CLKA Input A 5 I S A E S

CLKB Input B ¥ L i/ S Ik 5

OCEA Input A i U 27 A 2R I B ST AR A 5
OCEB Input B i [ 4 HH A7 A7 2SI B REAS 5
DOA Output Fdmdam s A i

DOB Output Fdndam s B i
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3.4 BURFRS FEHLAT i as LBk

34.2 ZERIEEERER

GW2A £%1) FPGA 7 iifs (T HUIR i A5 BE AL AT i 245 71T S35 22 i 2080 58 2
=k 3-5 FirR.
& 3-5 FHkSRACEYIR
g AR X iy 1142 K DX 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
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 x9 2K x9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36

343 iR BEARIEREEE

GW2A £ 51| FPGA 7 il [FTHUIR i 25 BEALAF (i 85 M ER ] ST Rp IR & i 26 58
JFERRAT o AEX U S A O XU R AT, RS i) 208 o 5 T AAS [,
(B EAZ 3R 3-6 M1k 3-7 MRCE RN

& 3-6 Mim 1RSI EHE K EEESIR

g o
16Kx1 | 8Kx2 4K x 4 2K x 8 1IKx16 | 2Kx9 1K x 18
16K x1 | * * * * *
8K x 2 * * * * *
4K x 4 * * * * *
2K x 8 * * * * *
1K x 16 | * * * * *
2K x9 * *
1K x 18 * *
E!
RN 7 R IR SCRERI
®3-7 AN OERSEEHERERLEER
B
T
16Kx1 | 8Kx2 | 4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2K x 9 | 1K x 18 | 512x36
16K x 1 | * * * * * *
8K x 2 * * * * * *
4K x 4 * * * * * *
2K x 8 * * * * * *
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3 Zif S 3.4 BURFRS FEHLAT i as LBk

5 ¥ I
B
16Kx1 | 8Kx2 | 4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2K x 9 | 1K x 18 | 512x36
1K X 16 * * * * * *
512x32 | * * * * * *
2K x 9 * * *
1K x 18 * * *

!
PREEN 7 R SR AR K

3.4.4 FERETIREECE

B-SRAM 1 ffifE (byte-enables) IfE. A LAMERIAEHE, R
TEBE PR 5N o TR I i (1 B RE 4k SR T /S 1 RE (S 5 (WREA,
WREB), /% byte-enable Z¥(if 1 fH T4 B-SRAM K5 #:1F .

3.4.5 KIS ThEERC &

BT HUIRF S BEHLAE i 25850 B-SRAM & T RIS AL S AT
TS O AL rl ORI AL, tH Rl LA ORAF i Bl . 7 BEE R AR g
B At

3.4.6 FEl#(E

o T MBUIRERSBENIAZAE SR VN T A2 SCRFFIZE BN
o i EA AR T HAERU KL F A2 = A st ke
o it F 748 1] 55 bypass-able.

3.4.7 FEIER

B-SRAM 37 ¢ I HE I i S FEH LA 28 91 U6 1L . 7E L FEH, B-SRAM
RFRENUIRAS, FraBdRH N 0. MRS WE N T R 23 X ROM.

3.4.8 TFHEESHRIEERN

B-SRAM 4N 2717 a5 0] R SCHR AP S8R, fd ar e vl ORI
KR B2 SR P B YERE . B-SRAM H2AE it 00 11 /e A =X v FH ok
HEHATATAE Ao O _EERAE, W AN S AN S S, BUEEAS
[7] IS e A 38 ) — AN ST BB A — AN S o i 1 A R 1 B R DA 58 e ST )
RN
Ea g 4555

TE B35 50, B-SRAM T LLEE — NI £ B-SRAM AT 3B S 24 .
HEBEETR, B NNEYESEF] B-SRAM M . EFIEH 5 R
(Normal-Write Mode) 118 ‘5 15 = (Write—through Mode). 4t 27 1788 55 %
(Bypass)i, #r s IR [ — AN 8P 0 B . B 1 2K X 9bit 77 fig 152 =X
FER L 3-29 Fizws
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3 4k 3.4 BURFRS FEHLAT i as LBk

3-29 BiR O FIEREE

DI[8:0] —/g—>
AD[10:0] —741 >

WRE — >
CE —»

CLK —> B-SRAM .
—g—>DOl8:0]
RESET —>

OCE ———»

BLKSEL[2:0]—/5—% D BYTE_ENABLE

ERAPHIH T DR A B
% 3-8 iR O FECERATIR

JRiE i B A X AwEDbit) | OB | AR BEEALE
B-SRAM_16K_S1 | 16K 16Kx1 | 16,384 |1
B-SRAM_8K_S2 16K 8Kx2 8,192 2
B-SRAM_4K_S4 16K 4Kx4 4,096 4

sP B-SRAM_2K_S8 16K 2Kx8 2,048 8
B-SRAM_1K_S16 | 16K 1Kx16 | 1,024 16
B-SRAM_512_S32 | 16K 512x32 | 512 32
B-SRAM_2K_S9 18K 2Kx9 2,048 9

SPX9 B-SRAM_1K_S18 | 18K 1Kx18 | 1,024 18
B-SRAM_512_S36 | 18K 512x36 | 512 36

Wi OER

B-SRAM SHEXU S, LA 3-30 i, A7 X AN v 1Al T 454 -
o i I [ I R AR
o - I [F) I 5 R AR
o fEf— i LA

& 3-30 Wi O FiEENIEE]
DIA[15:0] —#=—> <« DIB[15:0]
: 16 16 ADB[9:0]
ADA[9:0] —45> T

<«— WREB
<«— CEB
<«— CLKB
<«— RESETB
<«— OCEB

—5—> DOB[15.0]
DOA[15:0
[15:0] «—z— D BYTE_ENABLE s BLKSEL[2:0]

WREA ——»
CEA ——»
CLKA — 3| B-SRAM
RESETA ——»
OCEA ———»
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3.4 BURFRS FEHLAT i as LBk

DS102-1.00

* 3-9 A 1 W AR T A E

= 3-9 MK AFFEMEE EERNTIR
Ji 1B Hic B AR FeEbit) | IO | FERE | BdEAr
B-SRAM_16K_D1 | 16K 16Kx1 16384 1
B-SRAM_8K_D2 | 16K 8Kx2 8192 2
DP B-SRAM_4K_D4 | 16K 4Kx4 4096 4
B-SRAM_2K_D8 | 16K 2Kx8 2048 8
B-SRAM_1K_D16 | 16K 1Kx16 1024 16
B-SRAM_2K_D9 | 18K 2Kx9 2048 9
DPX9 B-SRAM_1K_D18 | 18K 1Kx18 1024 18
8%k O 1538

TR T R0 T 1K X 16bit #1512 X 36bit f£, 7] 32 [ I 13
NS HAE o AH X [F]— N DA BEMOE S48, RSZRF A S, B b H ik,

& 3-31 ik O FEEEENAER] 1

DIA[15:0] —%—»
16
ADA[9:0] — > <45 ADB[9:0]
WREA ———> <«—CEB
CEA —> B-SRAM <«———CLKB
CLKA ———> <«———RESETB
RESETA ——» D <«———OCEB
BLKSEL[2:0F—/4—> BYTE_ENABLE —# > DOBI[15.0]
[ 3-32 Xk O FiEHENIER 2
DIA[35:0] —Z=—»>
: ADB[8:0
ADA[8:0] —g> 5 [8:0]

WREA —»
CEA ———», B-SRAM
CLKA ——»|

RESETA —— >

BLKSEL[20]—~ —» || BYTE_ENABLE

<«— CEB
<«— CLKB
<4«— RESETB
<«<— OCEB

> DOB[35:0]

% 3-10 A T D X A5 X BT A T

& 3-10 fa ¥ iw O AR AEEC EEA TR

JR i Pic B FEODY) | wmOBA | FHERE | BEEAE
<DP B-SRAM_16K_SD1 | 16K 16Kx1 16,384 1
B-SRAM_8K_SD2 16K 8Kx2 8,192 2

25(54)




3.4 BURFRS FEHLAT i as LBk

JRAE fic B A BEDiY) | OB | FEERE | BdEATE
B-SRAM_4K_SD4 16K 4Kx4 4,096 4
B-SRAM_2K_SD8 16K 2Kx8 2,048 8
B-SRAM_1K_SD16 | 16K 1Kx16 1,024 16
B-SRAM_512_SD32 | 16K 512x32 512 32
B-SRAM_2K_SD9 18K 2Kx9 2,048 9

SDPX9 | B-SRAM_1K_SD18 | 18K 1Kx18 1,024 18
B-SRAM_512_SD36 | 18K 512x36 512 36

RigEgE

B-SRAM HJ i & i R A7 it aetiist, wnl&l 3-33 fom. Al T iE g A7 fif

PRVIUGAC SO, BT Ym AR LRI RS s . P 75 B4 ROM
IR, G AVIUEA SO . TR b FE YW AR I SR 58 VT UG AL A o
& 3-33 RiEER FEER

AD[9:0] —A5—>

CE————>»
CLK ——— >

RESET ——»

BLKSEL[2:0] #»
DO[17:0] <—g—
£/~ B-SRAM AJ iR & i — 16Kbits ROM. % 3-11 #1714 T ROM 14
KT ERLE
% 3-11 RiEMEERTIR
i B R wEO L B e | e
B-SRAM_16K_O1 16K 16Kx1 16,384 1
B-SRAM_8K_ 02 16K 8Kx2 8,192 2
B-SRAM_4K 04 16K 4Kx4 4,096 4
ROM B-SRAM_2K 08 16K 2Kx8 2,048 8
B-SRAM_1K 016 16K 1Kx16 1,024 16
B-SRAM_512_032 16K 512x32 | 512 32
B-SRAM_2K_09 18K 2Kx9 2,048 9
ROMX9 B-SRAM_1K 018 18K 1Kx18 1,024 18
B-SRAM_512 036 18K 512x36 512 36

!

£ Rt as o, BAME S RESET RN N\ A7 785 il Hh ar A e = AL, IFARETEERAF
il a2
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3 4k 3.4 BURFRS FEHLAT i as LBk

3.4.9 B-SRAM #p{E#EX

B-SRAM 3 f 5 P EARE S, AUHE 2 PhissdifERE =055 #1520 Bypass
Mode, /K% PipelineRead Mode) Al 3 Fh 5 5 145 =, (1F % 5 1
Normal-Write Mode, @5z : Write-through Mode, i/ 5.
Read-before-Write Mode)-

ERIEER

T I AR BN 27 A A N B-SRAM L H HE
KR
; FEIFE B NAFAEARIT, A8 ar A7 88 o A = mT SCRFEOE 55 B K 36
DA
EERERN

AME S A A, B R B AE A2 i 25 (Memory Array) 14 H .
3-34 im0 PAXiw O K Wik 1R T RORKEE

Af WiRE

Input .| Memory Output
DI Register "1 Array | Register DO
CLK T
OCE
ADA ADB OEE
DIA Input .| Memory .| Output
CLKA—» Register "l Array " Register DoB
WREA WREB CLKB
CLKA ADA ADB CLKB
Input o P Input
DIA ) Register 4 - Register DIB
Memory
Array
»  Output Output <€
OCEA ) Register < » Register ¢ OCEB
DOA WREA WREB DOB
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3 Zif S 3.4 BURFRS FEHLAT i as LBk

BHIERN
EFEHERK

XF =AM AT IR W SR, bim H M AR A . 5 AEEE A
AL 3 .

BEBR
FEROREECR A AT SRR, 5 A EE & B hm %

Fei)E HERK

FEMEREICT, b AT S ERAERY, TR M0 B 2 H B i 1
ftt, BB A AN IT.

3.4.10 BF$hIRR
% 3-12 A T ASE B-SRAM T A48 I e =

%= 3-12 IR EL B SR
IR e X HoL s 11 Py R 1 A X HA g A
P AT B A Yes No No

TR/ B e = Yes Yes No

g AR | No No Yes

37 iR

] 3-35 SR 1 AER i FUASE T AL IS B AR 2, Ao L&A — A
AL Pl CLKA {5542 1 im I A FIPTA #7474, CLKB {5 5% 1 i -

B KT A7 4% o
3-35 JHAZ AT PR
CLKA ADA ADB CLKB
Input R P Input
DIA ) Register d - Register DIB
Memory
Array
»  Output Output <
OCEA Register < » Register ‘ OCEB
DOA WREA WREB DOB
EE RN

] 3-36 o 1AL Dy W ST B 32 5 I Bfolt AR 2 AN 1 &8 —
AN Bl FIFEF(CLKAVE S0 1m0 A B ASE . 5k i fe
5. S (CLKB)E 54l 1o H B i 8 . St fs (i fe (s =
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3.5 HE T AL B R

3-36 ILE R HIRRN
ADA ADB OC¢E
DIA—>|
Input .| Memory .| Output
’_> Register "1 Array ”| Register —~>DOB
CLKA T T ’_>
WREA WREB CLKB
B i O R iR
K 3-37 o 1 Hdim R pP s
3-37 Bum O R #ER
? WiRE
Input +| Memory Output
DI Register Array " Register DO

CLK ’_» T

OCE

3.5 W ESATEELR

3.5.1 &7t

DS102-1.00

GW2A 741 FPGA 7 ih T #UH A 45 1) DSP BRI IR M

DSP fift ik J5 S al i a2 P B P RE U (5 S AL B oK, W FIR, FRT i35
DSP HA N FIEaefaE . SHEMAIRR . ARSI Al

GW2A (] DSP #LERHES1 LT (I 5 A £ B FPGA B3 . 534> DSP

FEL 5 9 4 CFU I B . &4 DSP W& AN HIt, AN EHRITE M
ANHTINE#% (pre-adders), P4 18 {7 [f1 32 4% (multipliers), F1—A> =% A1)
HARNZ 2 5 H 6 (ALY).

DSP 327 M ThfeE:

3 FPTEEEIE 5 M EfRF 5 alkiERE: 9-bit. 18-bit. 36-bit

eyt 4% A1 2N #% Multiplier and accumulator (MAC)

A TeiF A v G LA N a5

WA %% (Barrel shifter)

1 SRS 5 E & N B (Adaptive filtering through signal feedback)
iz n] Pl H 3hHE (Computing with options of rounding to positive
number or prime number)

F A5 274745 ] LL5% % (Bypass options for all stage registers)
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3 gE N4 3.5 A E 5 Ab A

BB
3-38 R ITH .
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3 Hif e 3.5 HE T AL B R

& 3-38 DSP R8T
PDIAO[17:0] PDIBO[17:0] PDIB1[17:0]
PDIAL[17:0] PADDSI[17:0]  PDIC[53:0]
18 18 18 18 18 54
INC[17:0] INC[44:27]
SDIA INAO INAO INAL FB[53:0]
I N A N O AN
A A A A
| REGAO | | REGBO | | REGAL | | REGBL | | REGC |
INA 18 |NBQ 8 DIAO [INA INB1 ‘ |Ngi/54
8 | us i
ﬁ 4> PADDSO[17:0]
ADDSUBO—— +- +/-\< ADDSUB1
Pre-adder
PADDO/;¢ PADDL/ g
PDIAO PDIAL
SDIA[17:0] 5 r " {13
4 A
PDIBO
SDIB[17:0] 5~
3
REGSD —{g> SDOA[17:0]
18 ‘18 iE
18
REGMA1
'REGMBO| | REGMAO Rec
ASEL[1:0] 5>
BSEL[1:0]— />
(0172 —4g> SDOB[17:0]
ASIGN[1:0] 5> +/4—CLK[3:0]
<«/4—CE[3:0]
BSIGN[1:0] /, > LT </4 RESET[3:0]
—»COSIGN
CISIGN—>|

CIN[54:0]

ALUSEL[6:0]

FB[53:0]

ALUMODE[3:0]

COUT[54:0]
FBCO[53:0]

DOUTO[35:0] DOUT1[35:0]
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34N 3.5 BT 15 S A BB
#* 3-13 ik 7 R ITHIE T UIRE:
%= 3-13 DSP g O3k

Uity 1445 J7 1A it

PDIAQ[17:0] | FAT B E AN\ i 1 AO

PDIBO[17:0] | FAT B a1 BO

PDIA1[17:0] | AT EAR R A AL

PDIB1[17:0] | AT AR A 1 Bl

PDIC[53:0] | FATEAE R NI 1 C

SDIA[17:0] | O R AN\ i 1A

SDIB[17:0] | Fe A Hith i A\ i 11 B

PADDSI[17:0] | IRIESY 22 DRAE 2 PN N

CIN[54:0] | BRI HEIE IR A T, Sk E T Ri—4 DSP fib

FB[53:0] | T*/I\BSP #iB FBCO Y 5ifs "5, HlT miik DDR
2 0 1S

ASEL[L0] | ﬁé%gw}ﬁﬁmﬁ F1A BTN A B f A\ v A [1)3%

BSEL[1:0] | Pk a BN 1 B ML R 5
NG 0 A R SAL, B AL 5 RS 07,

ASIGR 1] ! EapOMOMERE
im0 B M54, mALh BL i 1 RS54,

BSIGN [1:0] ! G4 9 BO 34 11 (075 i

CISIGN | K HFRT—A> DSP FEL 5547

ADDSUBO | BN ERAEEGIE S, TR a7 s (s

ADDSUB1 | RN ERAEEGE 5, TR EEaT e ik /E

ALUSEL[6:0] | ALU BRI HIE S ALU I 58U NI (55

ALUMODE[3:0] | ALU #/EMEEHIES, ALUBHMAEERSS

CLK[3:0] | A ANE 5

CE[3:0] | b A BEA5 5

RESETI[3:0] | BAfES, RBEA RS EN

GSRN Global input | 4xJs &

SDOA[17:0] ¢} R A7 i h i 11 A

SDOBJ[17:0] o} A i 1 B

PADDSO[17:0] ¢} HIT 028 A2 AL E5048 4 H o 1

DOUTO[35:0] o} DSP i 36 1 Hdk i H

DOUT1[35:0] o} DSP & 36 1 Hdi i H

COUT[54:0] 0 FARSREHWHIII, W2 T—1 DSP R, &
ij‘iﬁjﬂﬁ e

FBCO[53:0] %S?;é?ggj;;;, T =2 —A e =

COSIGN M+ F—4 DSP AWM 5HtES
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3.5 7 fE 5 AL B

DS102-1.00

BThn2%

AT nas BRSPS 18 ANk ot, 32FF 18 7 PDIA. PDIB. PDIC

5 SDIA fii N . B AE 4B vl DA RIRBE AL 8080, SRR AN B B AL, e m
I VERE . NS5 IRIXELTT A7 4Y, il PDIA Fil PDIB B4 2|3kt .

Sk Am

ey 25 (multipliers)h. TRIINES 2 J5, AT RSLISRILEH .
AT RAE WS J LML & -

—/> 18 x 36 FFeVE5E,
P 18 x 18 eyt 58,
VO™ 9 x 9 Ifeidge,

PN B ] PATE B i — 1> 36 x 36 ikt

BEARAEESER

RS DSP %2 AT & — > 54 f7 ALUSA, & XF ek 22 Th RE (33— 2 nos,

PR/ R

WK LR 27 47

EHAE ARl ALU ThfE
B Ay A7 A
SCFFI 73 2 A (TDM)

ALU54 K&

ALUS4 it 45 5 DOUT J2& & 5 Tist ik & & 2O A, ¥ 20 EF5 MDO.MD1.,

MD 5§ PDIC, [A—Hf[a], RA—A#EE0T LR .

DOUT 15545 MDO. MD1 % PDIC #H47 & & thi4h, thalbls PDIC

HEAT N e, PDIC AT AR BT T S 5

FEYN(E BiE 5 L& 3-14 3 3-15.

= 3-14 MNRTSE N
DOUT 54-bit HARIZH 451
MDO 54-bit #HEZ, FTRN DOUT: #& 0 siE A& 1
MD1 54-bit FEE L 1, FHTRI DOUT Y H At =
MD?2 54-bit FEE L 2, HTRN DOUT YAt R =
PDIC T80T e
= 3-15 MRS E N
RS & X IRAH
CMPZ DOUT 5 0 ki 1: DOUT=0
MCMPZ HHES ) DOUT 5 0 bk 1: HELF DOUT=0
MCMPO RIS DOUT 5 1 b 1: FfELK DOUT=1
MDCMP HHERL ) DOUT A 20k AT Lh s 1: DOUT 5 MC_INIT —%
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3 KN 3.6 I

RS & X RAH

MDNCMP MDCMP B % 1: DOUT 5 MC_INIT &A—3

OVER SR IE 5 H v 1: DOUT %t

UNDER A H it underflow 1: DOUT F#
HFERmbET

FAT A G IR FE R A B A7 2 4 . ALU Hin HUIR SR 2 B A7 25 8
HEIG, AR5, XEREEHE21£1#F] DSP 22 %6 DOUTL i) 18 fi7.3] 25
B

3.5.2 DSP ##{EER AL B

i8IS AN HE 5 ALUSEL[6:0)F1 ALUMODE[3:0] 7] S2 il DSP £ fih4
PR, #BAERET .

o ik ZE(multiplier)f

ey 23 2 2% (accumulator) B2
Ty 2% KA (sum) ik 2

TeiFigs ORI

Teidi g RN AR AEAR 5
HME SR A 5 4.

AMUXSEL[1:0]
BMUXSEL[1:0]
CMUXSEL[2:0]
OPPRE[1:0]
OP[3:0]

3.6 B§h

B SR AT FPGA SRR 2 0 EE . GW2A K% FPGA
PR AR AL T 4 R I B X 4% (GCLK), BLESEER S A R, BT
GCLK %5, 424t 7TAUMHIF (PLL). IEIRGIAHIR (DLL). &b ah HCLK
F1 DDR 17 fif #% 32 L 20 kb et B0 DQS S5 I B B8 Y5
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3 gE N4 3.6 I

[ 3-39 GW2A BHh iR
1/0 BankO 1/0 Bankl
DLL_ DLL_
SRR PN R
PLL PLL
o =10
vy) o
g g
Q) )
PLL PLL
| GCLK [ |
MUX
| |
5 E
vs) o
3 3
> &
PLL PLL |||
o | DT W FE [
LB 1/0 Bank5 1/0 Bank4 RB
|| voBank []gz=p0s N gLk

3.6.1 £ FEFEhPILE

GCLK 7 GW2A 7= 3z R IR0 A0, RN ZRIR, BANZIRE 8
A GCLK M4% . GCLK B w58 i ) A0 45 5 FH B e e A N 757 JR R 4 3 A 2 1%
VR, A8 P A A N LB R ) B PR RE
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3 GRS 4H 3.6 4k

& 3-40 GCLK RIS HmREE

SELECTOR[3:0] SELECTOR[3:0]
4 4

=
-~

x

=

SELECTOR([3:0] SELECTOR([3:0]

N
W/ | e/

L

SELECTOR([3:0]

|

Nem/N\ew/\em/ N\ f

g
&

SELECTOR[3:0]

L1 ]

i
i
i

L
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3 KN 3.6 I

i# i DQCE(Dynamic Quadrant Clock Enable) 7] 53] J1/5% ]
GCLKO~GCLK5, X}] GCLKO~GCLKS5 I 4f, GCLKO~GCLKS5 Kz 1 P 5
AR, MImFRK 7 284 SR IhFE

[& 3-41 DQCE &#i=EE

CE » D Q
>>CLK

F—— > CLKOUT
CLKIN

DQCE

R BPR ) GCLK6~GCLK7 H1 DCS(Dynamic Clock Selector)fz i, 1
K 3-42 iz, WHZHAT LUE CRU £ YA N 2 A 3h e £, Hih
ANty BRI Bl

& 3-42 DCS #EOTEE

CLKSEL [3:0] >4 >

SELFORCE [ >

CLKO[ >—>
DCS —/___ > CLKOUT
CLKI[ >——>
CLK2[ >—>

CLK3[  >——p

DCS A ARG B A AR J LA
® DCS rising edge % =

BIAE 2 e e o i) ETHR R S N R 1, A e B i) BT Je
ANFrir, anl&l 3-43 k.

3-43 DCS Rising Edge #X TR FREE

CLK1 - S S L SRR S T
CLKSEL[0]
CLKSEL[1]

CLKOUT o - ‘\\; T J/i 7‘\\; - ‘\\; T J/i

® DCS falling edge #z{

RIAE AT BT B IR R R NE & 0, 1o eh i N IR e
N8, i 3-44 Fios.
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3.6 4

CLKSEL[0]

3-44 DCS Falling Edge £ FTHIR FREE

CLKSEL[1]

cwout\ /N /N /N N

ANV

® Clock Buffer f&=\,

HAE, DCS ik A @ r Clock buffer.

3.6.2 §ifAIL

BARPR S T — PR s ] HELE, fRIRRBIAH A (PLL, Phase-Locked Loop).
FI AN B 25 B B E 5 12 PR K P iR 515 5 A A AR A7 o

GW2A 77 i i) PLL A RE U SE AL n] LLER & IR SR, Jl i fl B A F
ZHRT LAEAT IS b () 3 8 R (5 ARUAT 73 A0T) « AR TR o s LU R R S T e

PLL [ 25 MHE B an P 3-45 A

& 3-45 PLL =@

INSEL[2:0] IDSEL[5:0]

) |

3 6
> v
» IDIV —>f

CLKINO [
CLKINS [ >
PFD >—>
+ VCOo VCODIV
IcP
CLKFB [ _>+—» N
> FDIV |—>| LPF | e—» PS&DCA >
" ~

FBDSEL[5:0] >

DS102-1.00

b

LOCK
Detector

> LOCK

> CLKOUT

13

> CLKOUTP

DIV

-
=

SDIV

> CLKOUTD3

= > CLKOUTD

)

RESET RESET_P RESET_| RESET_S DUTYDA[3:0] PSDA[3:0] FDLY[3:0]

PLL )22 I 5 5 ] LLE I ZMES PLL IS AN, o n] D a8
Hd B ERNE S RENAE S B EEEEE S . PLL BRBHE 5 AT

PGS PLL SOBAE 5 S IS, thn] L2

T mENAE S S T

GW2A %% FPGA 7= i) PLL PEgEl T -

o HyAMIEILFE: 3MHz~500MHz

® VCO EwHAuE: 500MHz~1300MHz
e CLKOUT MRz : 3.125MHz~500MHz

W geskid %1 &R B

PLL 7 5% A B8 CLKIN BEAT S8 B (RE 40N 53 550D, 1 AR .
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3 KN 3.6 I

fCLKOUT = (fCLK|N*FD|V)/|D|V
fvco = feLkout*ODIV

feikouto = feLkout/SDIV
ferp = feLkin/IDIV = fekout/FDIV

B PedE

foLkm AT B CLKIN 451
o foikour N CLKOUT Al CLKOUTP B B4 .
e fcikouro N CLKOUTD Hf 45 %, CLKOUTD >y CLKOUT 43455 i .
o forp N PFD %A,
B 3@ L 5% IDIV. FDIV. ODIV. SDIV K452 B4R i 8055 .
PLL % € X3k 3-16 Firs.
3 3-16 PLL S5 O0ENX

i 1 24 R (Eh EiEpa
CLKIN [5: 0] A ZE N A
CLKFB HIA SRR TN
RESET LN PLL 4=# 5= AL
RESET_P LN PLL X (Power Down) {55
RESET | LN IDIV ZAifE5
RESET_S A SDIV #1 DIV3 Eiifs 5
INSEL[2: 0] LN Ayl ke, JufE 0~5
IDSEL [5: 0] LN shafEd] IDIVAE, JEH 1~64
FBDSEL[5: 0] | %A SAsEH FDIV {H, i 1~64
PSDA[3: 0] LD AR (B TR A )
DUTYDA[3: 0] | %A B 7 2 L CF BRI 20)
FDLY [3: 0] A CLKOUTP Bl dE iR |
CLKOUT i TCARAT RN (7 7 LU R B P B b A
CLKOUTP i th A AR RN 7 7 R B P B B A
” K H CLKOUT 5t CLKOUTP 234t 4 (i SDIV
CLKOUTD i S -
N K F CLKOUT =k CLKOUTP 443t 84 ( 1 DIV3
CLKOUTD3 | it SRR, DIV3 B E N 3)
LOCK s PLL #EHi~; 1 Ra8iE, 0 Rk
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3 KN 3.6 I

3.6.3 SR

GW2A £ %] FPGA 7= i [t E I HCLK 7] LA HF 110 58 st e £
FERT, A 1B SR IR [R5 B E A S s, Wil 3-46 s

3-46 GW2A HCLK R~=E

HCLK HCLK
BankO Bank1l

HCLK HCLK

Bank7 T l i J—V Bank2
HCLK J HCLKMUJ L HCLK
Bank6 81 Bank3

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

M & 3-46 T LLE ], =R 8 HCLK 9 aa —4 8:1 i1 HCLKMUX
i, HCLKMUX BEXHATAT—A Bank H1) HCLK 842 532 3| A AT fo] —
N Bank H1, X815 HCLK F4s FH 58 00 R 35 o

HCLK mJ LA A28 F 2 4 FH O ThRE A ER 40 T BT

® DHCE: AN mEdi e geiitl, ThREZRMlT DQCE. Iz
FI I P S i 5 5

® CLKDIV: g o ik, 4> Bank 45— CLKDIV. 4R
ROk NI AR, — B 20 S 4, BT 10 84 AR R b
DHCS: #hZ5 s i ek £ 4
PADCLKDEL: #iZs2EiR MRS, F T4 FH i B N a2
55

3.6.4 HEIR $iFAER

GW2A Z%1 FPGA ;=i it 7 1E iR 8 AH3F DLL. DLL ) ZhRef B &
3-47 A7

& 3-47 GW2A NBFSIHETRREE

STOP —— —{___> STEP

CLKIN [ > DLL

STEPHOLD [ >— —{ > LOCK

CLKIN [FRIEAFE T GCLK FIAHAE K HCLK .
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3 KN

3.7 K2k

HHE R STEP 552122448 K Bank #, #lfn: M DLL_LT H
PEAE 1155 STEP £xi% 3] Bank0. Bank1.Bank6.Bank7 ] DQS #1 HCLK.
[E {55 STEP W rl i@ A 2kik 3 @ b 2,

3.6.5 DDR #Ff#s5#E O R $EHE DQS

GW2A #7%1 FPGA 7= i 11 DQS FEL AL 1 i KT e K 3 F DDR 1%
it 28422 A b 7 R

® I DQS N, I LB 1/4 ML
® i NEAETRALIR/ S fa gt

o NIE R ARG S

® Hifit DDR i ¥ {55

® ¥ DDR3 & Hi Jf: 45l

DQS kA 3 M LAER, FHRWEAFER 10 B OFEK, K 3-48
FioR o

3-48 DQS ==&

DQSIN —>———
PCLK ————

FCLK ——>——
READ[3:0]
RCLKSEL[2:0] ——
DLLSTEP[7:0] ——

WSTEP[7:0] > /g DQS

21
RLOADN [ a1
RMOVE ———— 8:1

RDIR =

———7_ > DQSR90
———L—> DQSWO0

/> DQSW270

———LT—> RVALID

—— > RBURST

WLOADN
WMOVE
WDIR
HOLD
RESET

Co——

Co——

RFLAG

WFLAG

3.7 &

DS102-1.00

CDRCLKGEN

CDRCLKGEN ARz Frmid b N, W1 SGMIl. FMiE Rfh
—/~ DQS 1 CDRCLKGEN.

CDRCLKDIV
IHp o SifR B, Thie 5 HCLKDIV 2518,

fE A% CRU B #kM 78, GW2A F741 FPGA P2t 7 RIEFEE K
LRBR, ER TR, ReERE. BEEMEBH TS EERES.
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3 4k 3.8 &R R EN

3.8 £ /EEN

GW2A %41 FPGA 7 L& — MR R EAL LS, HaERE
PN ERIZE, RS A e B AL, CFU AT IO H ) #F £7- &2 ml
i VAL

3.9 dmiEhc B

GW2A %%l FPGA 7= i 3 ¥ SRAM Zfs, Hitk, &k bS5 s
A B B SO R B . AR, H PRI DUIRYE B B 7 RO L B B S
{RAEZEAPEE Flash Wb, FHS, GW2A 254 MRS Flash Hoisz D B 2 3]
SRAM H1,

GW2A Z7%1 FPGA 7= ks 7 2 ek L@ H 1) ITAG Bt B A48, IR
- FARREE B GowinCONFIG Bt B 5 3: SSPI.MSPI.SERIAL 1 CPU.
ARG S (GW2A Z 7 FPGA /=i i F2 AL & T4 )

3.10 F A&

GW2A R% FPGA =Nk T —/ N A N ik, wiEd 2+ MSPI 4afs
AP AL BP I, far AR BRIk 3-17 Firs.

& 3-17 R A @& IRA0 3 L 35 3R 1% T
5y HES 5o iz 5y HES
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
3 6.0MHz 1 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

(1] A S IRER DA S A 9 2.5MHz...
o [2]125MHz A& T MSPI 4 fe s .

Fr ARG T DO P B3R g B, Gl G E TAES L ATRAERES
215 64 R BRI . gy IR R AT LGB a0 R 2 A 2

fou=250MHz/Param.
H A% Param NIECE S5, JGEN 2~128, R FHEL
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4 BRI

4.1 TAE&1E

4.1 TE%H

DS102-1.00

* 41 x| KIEE
4K ik B/AME | KM
LV JR A A% L -0.5V 1.32V
Vce .
Veeo I/O Bank HiJjs L -0.5V 3.75Vv
Veex A I LT P T -0.5V 3.75V
Operating Temperature(Industrial) | TA/FIEE -40°C +125C
Storage Temperature A -65°C +150°C
T2 MET/EEH
e ik /MHE PN |
LV JiAS L5 R 0.95V 1.05V
Vce .
Veeo 1/O Bank H1Jj5 L 1.14v 3.465V
Veex A S R P T 3.135V 3.465V
ghim (F Ik 2R) . .
Tacom | 5nction temperature Commercial operation 0cC +85¢C
ZEIR (TR K) . .
Tano 1 5 nction temperature Industrial operation -40C +100°C
CEN/ N A T Y-
TrRave | poer supply ramp rates for all power supplies 0.01mV/ps | 10mV/us
® 4-3 BIER
4K ik A >IN |
i NI FRLL
Ihs (Input or I/O leakage current) O<ViN<Vin(MAX) TBD
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4 BRI

N

o
[afsy

4.2ESD %

4.2 ESD 14

%% 4-4 GW2A ESD - HBM

Endas GW2A-18

GW2A-55

LQ144 HBM>1,000V

PG256 HBM>1,000V

PG484 HBM>1,000V

HBM>1,000V

PG672 -

HBM>1,000V

PG1156 -

HBM>1,000V

%= 4-5 GW2A ESD - CDM

2844 GW2A-18

GW2A-55

LQ144 CDM>500V

PG256 CDM>500V

PG484 CDM>500V

CDM>500V

PG672 -

CDM>500V

PG1156 -

CDM>500V

+ 4-6 HFETEEBEANERE SFE

TR

ik SAF

B/IME

$AUE

2N El

T

110 NI H A (Input or | Veco<Vin<ViH(MAX)

210pA

I/0O leakage)

OV<V| N<VCCO

10pA

lpu

110 _EHi i
(I/O Active Pull-up
Current)

0<Vn<0.7Vcco

-30pA

-150pA

Ipp

1/O T HiH
(I/0O Active Pull-down
Current)

ViL(MAX)<Vn<Vcco

30uA

150pA

IBHLS

SR ORI L I R
HL I

(Bus Hold Low
Sustaining Current)

Vin=ViL(MAX)

30uA

IsHHS

SR DR v LTI fRR A
L

(Bus Hold High
Sustaining Current)

V|N:0. 7VCCO

-30pA

IBHLO

SR ORI F P R A
LI

(Bus Hold Low
Overdrive Current)

0=sVinsVeco

150pA

IsHHO

R DR v LTI L 3
¥t (BusHoldHigh
Overdrive Current)

0<sVinsVeco

-150pA

Veur

SV ARFR Al R F
(Bus hold trip points)

ViL(MAX)

Vin(MIN)

C1

/0 HL%%
(I/O Capacitance)

5pF

8pF

DS102-1.00
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4 B 4.2ESD ¢
R o %Mt w/ME O mKME
Vcco=3.3V, Hysteresis= i 482mv | -
Large
Veeo=2.5V, Hysteresis= i 302mv | -
Large
Vcco=1.8V, Hysteresis= i 152mv | -
Large
Vcco=1.5V, HystereSiS: ) _
Vv i NiR i (Hysteresis for | Large 94mv
HYST | Schmitt Trigge inputs) | Veco=3.3V, Hysteresis= ) 240mvV | -
Small
Vcco=2.5V, Hysteresis= i 150mv | -
Small
Vceo=1.8V, Hysteresis= i 75mvV )
Small
Vceo=1.5V, Hysteresis= i 47mV )
Small
= 4-7 §#7SHLR (Static Supply Current)

4R b R | BB B

lec Core HLJE LV fiA GW2A-55 | 100mA

lcex Veex HLYR B LV kA GW2A-55 30mA

lcco 1/0 Bank FLJE HLIf(Veco=2.5V) LV fiA ALL 70uA
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4 BRI

4.3DC HA

4.3 DC BS54

DS102-1.00

& 4-8 /O EETIEFM
o Mt R AY Veco(V) NI R Vrer(V)
BME | HEME | BOKE | BeME | MBME | BOKE
LVTTL33 3.135 33 3.465 - - -
LVCMOS33 3.135 33 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 1.5 1.575 0.68 0.75 0.9
SSTL18_| 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18_lI 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25_| 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25_lI 2.375 25 2.645 1.15 1.25 1.35
SSTL33_| 3.135 33 3.465 1.3 1.5 1.7
SSTL33_lI 3.135 33 3.465 1.3 1.5 1
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 33 3.465 - - -
LVPECL33E | 3.135 33 3.465 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 25 2.625 - - -
LVDS25E 2.375 25 2.625 - - -
SSTL15D 1.425 1.5 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_Il | 1.71 1.8 1.89 - - -
SSTL25D_| 2.375 2.5 2.625 - - -
SSTL25D_II | 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - - -
SSTL33D_Il | 3.135 33 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D_Il | 1.71 1.8 1.89 - - -
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4.3DC HA

#F 4-9 10B B DC S %514 (IOB Single - Ended DC Electrical Characteristic)

RS Vi Vin VoL Von lor lon
Min | Max Min Max | (Max) | (Min) (mA) | (mA)

4 4

8 8

txﬂ"l_ggg’s 0.3V | 0.8V 2.0V sev 0V | Voo 04V iz 12
24 | 24

02V | Veeo0.2V |01 | -01

4 4

8 8

LVCMOS25 | -0.3V | 0.7V 1.7V sev O Voo OV ) 12
16 | -16

02V | Veeo0.2V |01 | -0.1

4 4

04V | Veeo0.4V | 8 8

LVCMOS18  -0.3V| 0.35x Veeo | 0.65 X Veco | 3.6V 5 |12
ooy Veco02V |01 |01

4 4

LVCMOS15 -03V| 035xVeeo | 0.65x Veco | 3.6V Voco 04V g -8
02V | Veeo0.2V |01 | -0.1

2 2

LVCMOS12 | 0.3V | 0.35x Veco | 0.65x Veeo | 3.6V Y | Veeo 04V g 6
02V | Veeo02V |01 | -01

PCI33 0.3V | 0.3 % Veco 05X Veeo | 3.6V f’/'jcz 09XxVeeo | 1.5 | -0.5
SSTL33_ | | -0.3V| Vrer-0.2V Vrert0.2V | 3.6V 0.7 Veco-1.1V | 8 8
SSTL25 | | -0.3V| Vrer-0.18V | Vagrt0.18V | 3.6V | 054V | Veco-0.62V | 8 8
SSTL25 Il | -0.3V| Veer-0.18V | Veer+0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V| Vrer-0.125V | Veer+0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Vrer-0.125V | Vgert0.125V | 3.6V | 0.40V | Veeo-0.40V 8
SSTL15 | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V | 040V | Veco-0.40V 8
HSTL18 | | -0.3V | Vger-0.1V Veert 0.1V | 3.6V 0.40V | Veco-0.40V 8
HSTL18 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V | NA NA NA | NA
HSTL15 | | -0.3V | Vger-0.1V Vrert 0.1V | 3.6V 0.40V | Veco-0.40V | 8 8
HSTL15_Il | -0.3V | Vger-0.1V Vrert 0.1V | 3.6V NA NA NA | NA
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4 BRI

4.4 TP RFFE

£ 4-10 /O 4% DC 54514 (I0B Differential Electrical Characteristics)

B4 iR A A s | B mK | BAL
LETPANERE
Vina, Vins (Input Voltage) 0 2.4 \Y;
P X TNEENER Half the Sum of
Veu (Input Common Mode Voltage) the Two Inputs 0.05 235 |V
Y : : Difference
V1HD _ﬁﬂ iﬁrj]]\k;j & (Differential Input Between the Two | £100 - - mV
reshold) Inputs
I i N8t (Input Current) ngg 82 or ] ] £10 | pA
%7 Hi 7 HEL S (Output High Voltage B
Vou for VOP or VOM) Rt =100Q 1.60 |V
%y P (Output Low Voltage _
Vou for VOP or VOM) Rr=1000Q 09 |- - v
ZE 1% H L (Output Voltage (Vop - Vom), Rt =
22 AL HA FR R R AR Ak
AVop (Change in VOD Between High - - 50 mv
and Low)
Vos %y 4 &5 (Output Voltage Offset) (FYOE :0\6%”)/ 2, 1.125 | 1.20 | 1.375 |V
=
iy i FE A4k (Change in VOS
AVos Between High and Low) S0 mv
_ . Vop = OV #i 4
o o2 - -
Is FE % HLIR i 15 mA
4.4 F45E
4.4.1 AFHFEFE
& 4-11 CFU NEpRIFE8
. TSR .
E3 s ik — B
Min Max
tLUT4_CFU LUT4 @ﬂ(LUT4 delay) - 0.337 ns
tLUT5_CFU LUTS EJE(LUTS deIay) - 0.694 ns
tLUTG_CFU LUT6 ELF:(LUT6 delay) - 1.005 ns
tLUT7_CFU LUT7 ﬁﬁ(LUT? delay) - 1.316 ns
tLUT8_CFU LUT8 ﬁl&(LUTS delay) - 1.627 ns
¢ B AL/ AL B A7 A i I F) (Set/Reset to | 0.93 s
SRCFU Register output) !
D 1] 25 g s i
teo_cru iifii])ﬁﬁ%&?ﬁj Hi BT ) (Clock to Register | 0.38 s

DS102-1.00
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4 H 4.5 SRR EE I bR
% 4-12 B-SRAM REFI S %
N A 2
R Hiih oRez i
Min Max
: 65 M BB B B B (Clock to | | e
COAD_BSRAM output from read address/data) '
. I b 31 2 47 &% f H 1 7] (Clock to output | 0.28 ns
COORBSRAM | from output register) '
% 4-13 DSP N FFES %
N A Q
447 i RS AL
Min Max
¢ IS 2 % N\ 27 A7 2% B[] (Clock to output | 240 ns
COIR_DSP from input register) '
. I b 213 7K A5 A7 45 A (Clock to output | 1.20 ns
COPR_DSP from pipeline register) '
: B S H 2 2 BB (Clock to output | | 0 |
COOR_DSP from output register) ]
4.4.2 SpERFFRFFE
= 4-14 SMERFF 451
-8 -7 -6 o
ZFR P | 28 - : : A
Min Max | Min Max | Min Max
Clocks TBD | TBD | TBD |TBD |TBD | TBD | TBD | TBD
gg;\'—yUT'P'” TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD
General /O Pin | 15y |t | tgp | TBD | TBD | TBD | TBD | TBD
Parameters
+ 4-15 R SiRE
B T4 HH e/ ME HIYAE wNE
. e iR g H A% (0 to+ 85°C) 106.25MHz | 125MHz 143.75MHz
MAXC T RS i (<40 to +100°C) | 100MHzZ 125MHz 150MHz
tor i s Duty Cycle 43% 50% 57%
topyr | HrHES £ Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP

4.5 GO FIRE

GW2A %% FPGA /= i GowinCONFIG it & 5 R 35 : MSPI R, . SSPI
. CPU . SERIAL #, VEHERHESHE (GW2A _Z£J/FPGA /~
25 P B Do

451 JTAG ERFEOR FIRE

GW2A %% FPGA 7= i1 JTAG Fit B #7454 IEEE1532 Frifi fl
IEEE1149.1 i1 R A3ihnUE .

JTAG e B AR 2K E B 0 SO T 408 GW2A R 51 FPGA 7= i
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4 BRI 4.5 GufEde i 7 bRk

SRAM 1, i H fE i B AE 2K
JTAG ZmAE A 7 - & 4-1 Frow s
4-1JTAG HERRFFREE

TCK i Ttckftco Ttckp Ttckh u Ttckd
DI V V X X
™S }I< }Ie
™o \ valid data X valid data f
& 4-16 JTAG HmiZEAR FEH
SR | BHEE X wAME | BKME
- TCK T PR 3% th it & (Time from TCK 10ns
tekftco falling edge to output)
TCK FFEWEZ 4 = BEES 2 (Time from TCK
Trckitex . . . 10ns
falling edge to high impedance)
Tickp TCK 8 i (TCK clock period) 40ns -
Tickn TCK i PR [A] (TCK clock high time) 20ns -
Tiew TCK B8 i s P ] (TCK clock low time) 20ns -
Tips JTAG M) (JTAG PORT setup time) 10ns
Tioh JTAG IN{REERFE] (JTAG PORT hold time) 8ns

4.5.2 MSPI 83 ## O B¢ R e
MSPI B B, Bl FPGA 1E N F 2344, dit SPI 2 1 F3) M\ hEE Flash
R

MSPI F et 2R O B B0 5 A\ SR Flash 2 )5, w7 22308 F A el i
% RECONFIG_N #4HT 22 (FiR & . MSPI etk 15l n i 4-2 By
e
) 4-2 MSPI ISR R

READY £
—
v Treadytmesl
MCS_N b /
i Tmspis | Tmspih f
Msl { ! }{
Treadytmclk » o .
s Tmclkh Tmclkl Tmclkp o
MCLK m
—
Tmclkftco
MS0 N valid data X valid data }{
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4 BRI 4.5 GufEde i 7 bRk

FHh BN HI & LNk 4-17 Fioso
+ 4-17 MSPI RiIEERFFSH

SR BHEE X wAME | KM
Trnclkp MCLK 4 & #A(MCLK clock period) 15ns -

Tincikh MCLK B 4 755 B P Bf 18] (MCLK clock high time) | 7.5ns -

Tmelki MCLK 8 i HE P[] (MCLK clock low time) | 7.5ns -
Trmspis MSPI PORT #3717 (MSPI PORT setup time) | 5ns -

Tmspin MSPI PORT {445t} [d](MSPI PORT hold time) | 1ns -

T o MCLK T B B i i I ZE(Time from MCLK 10ns

falling edge to output)

Tessimes | 10O ADY ring edge o MOS. Nlow, | 1001 200ns
Treatymol READY LFA#EIZE—/ MCLK S [E](Time 2.8us 4.4ps

from READY rising edge to first MCLK edge)

R TR R, T MSPI U GW2A /%1 FPGA 77 & 47 4
PN P N U

e MSPI #I1{#ifE

S VIR G AR BT — R R AR, RECONFIG N #5“NON-RECOVERY ”
R

o JHIH I mAE
H b A R I RECONFIG. N — /MG HE~F ik
4.5.3 SSPI =R O Firf

SSPIBL BTN, B FPGA fEN M 284, HAME Host JEid SPI 4 KX}
GW2A %% FPGA F= i TR & .

SSPI gw e AT B an i 4-3 Fis o
4-3 SSPI 4mFE iR R F &

READY /
i Treadytcsl Teenw
SSPI_CS_N : Y : :
CLKHOLD_N 5
sl v /
: A A X X
" Tsspis T Tsspih  w—— T=ak " — e .
SCLK ——\—/ﬁ :
L _E ] 5‘—” — 4
) Treadytsclk g Tsclkftco Tsckftco Tsclkftcx

{ valid data X valid data >—

FHORH P23 N3k 4-18 Fiw.
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4 AR 4.5 ZRFEE: LW P FrifE

3 4-18 SSPI RIZEANF S

SR | RSN wAME | KE

Tesckp SCLK % i #(SCLK clock period) 15ns -

Tscikh SCLK £ i BT[] (SCLK clock high time) 7.5ns -

Tsciki SCLK B £ i B “F- i 1] (SCLK clock low time) 7.5ns -

Tsspis SSPI PORT 37 8] (SSPI PORT setup time) | 2ns -

Tsspih SSPI PORT f##fH] [2](SSPI PORT hold time) Ons -

- SCLK T P& 254 4 H IS ZE(Time from SCLK 10ns
sclkdteo falling edge to output)

- SCLK T P& #5204 H =i FHET ZE(Time from SCLK 10ns
sclkftex falling edge to high impedance)

Tesnhw CSN = PRk 58 & (CSN high time) 25ns -

- READY L7+i#¥%| CSN {&H Fif[a](Time from
readytcsl READY rising edge to CSN low)

T READY L35 — 4> SCLK IR [ (Time from | oo )
readytsclk READY rising edge to first SCLK edge)

DS102-1.00

B T FE SR, # ] SSPI KT GW2A 551 FPGA 77 itk AT 4w e
T PR 254

® SSPI#IfHifE
S VIR R AR BT — R gmFERt, RECONFIG_ N %y “NON-RECOVERY”

o B mEE
H b A g I RECONFIG. N — /MG HE~F ik
4.5.4 CPU &%

CPU #i i F, HOST i@id DBUS #: 1%F GW2A %741 FPGA = itk
ITMEICE . BR V2 EREDR, fEH] CPU B3 GW2A 251 FPGA 7 i
AT, BT 2 LT A
e CPU fEIOffifk
S VIR GR AR BT — R AR, RECONFIG N #5“NON-RECOVERY ”

:

o EEHImTE
S S TR I RECONFIG. N — /MG H~F ik
4.5.5 SERIAL &5}

SERIAL Fit B30, Host @il B 178 O X GW2A &% FPGA 7= i3t AT
BeE . BT E BTSSR, /#H SERIAL #R6T GW2A Z7%1 FPGA ;= itk
ITHRFE, T2 LR %4
e SERIAL #11fifE
| HUE VIR G AR BT — R R AR, RECONFIG N #5“NON-RECOVERY ”
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4.5 fmFE i D e An ik

DS102-1.00

o JHIH IR
Fr F SRR I RECONFIG. N —AMIK HESF kot
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5 BT IE 5.1 #fEar 44

5%%14%'“11.:.,.,\

5.1 S¥Fw A

5-1 SR EAE
GW2A - 55 LV 8 PG 484 C ES
Product Series ——— — Optional Suffix
GW2A Blank Production Device
) ) ES Engineering Sample

Logic Density

18 20,736 LUTs Temperature Range

55 54,720 LUTs C Commercial 0°C to 85°C
| Industrial -40°C to 100°C
PIN Number

Core Supply Voltage —————— Package Type

LV 1.0V LQ LQFP
PG PBGA

Speed Grade

6 Slowest

7

8 Fastest

5.2 st RERA
i 22 B A R TR T AP, W 52
5-2 AR HFET ZEHRIR

o
GOWINEZT

Part Number —» GW2A-18LV6PG256C
Date Code —» YYWW
Lot Number —» LLLLLLLLL
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