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1 KRTFARFM 1.1 FMAE

P

%

1.1 FHAR

GW2A #%1| FPGA 7= FM B = 518 GW2A R
FPGA 7= R . P2 ki s B, BN, AR, mfssen
7 DL AR AT S5 2, FEB A PR T S = TR GW2A &% FPGA
FEim CASRRYE, A BT S  AY R A

1.2 B~

ARF A RAR RS S&EH T LU =5
GW2A %% FPGA 7= fii: GW2A-18, GW2A-55.

1.3 HX3HH

B 2k SR S www.gowinsemi.com.cn AT A R #E . BELLT
FHIESCRY :
GW2A Z%1] FPGA 7= 5 B4 11t
GW2A(R) %% FPGA 7= it 4 A2 BC & Tt
GW2A Z%1| FPGA 7= i3 25 54 it
GW2A-18 #:1F Pinout F/iit
GW2A-55 #F Pinout F/iit
o Gowin R4E I (systemlO) I/ 16/

1.4 Ki&\ FEREIE

# 1-1 Py T ARFM A I ARA S ARE . FAREE S A SRR .
# 11 RiE. 455

RiE. 4ilgTE 2R EPd
FPGA Field Programmable Gate Array | 317 o] 4wl 1545 %)
CFU Configurable Function Unit CIL W=t
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1RTAFM 1.5 BRI RS Rt
ARG G s AR =P
CLS Configurable Logic Slice CINW=RtA ey
CRU Configurable Routing Unit Al YR 2R T
LUT4 4-input Look-up Tables 4 NI
LUT5 5-input Look-up Tables 5ANERE
LUT6 6-input Look-up Tables 6 MANEIRE
LUT7 7-input Look-up Tables 7 BNERE
LUTS 8-input Look-up Tables 8 MINE IR E
REG Register A
ALU Arithmetic Logic Unit HAEH TG
[o]:] Input/Output Block B N\ B R
S-SRAM Shadow SRAM oA ER S BEN LA 4
B-SRAM Block SRAM etk gk S B it 2=
SP Single Port g
SDP Semi Dual Port £y X
DP Dual Port X 11
DSP Digital Signal Processing G S R L
TDM Time Division Multiplexing i 5 H
DQCE Dynamic Quadrant Clock Enable | 25 % R £ i i
DCS Dynamic Clock Selector A P EAS
PLL Phase-locked Loop VRN
DLL Delay-locked Loop FETR B AH A
LQ144 LQFP144 LQFP144 3%
PG256 PBGA256 PBGA256 %
PG484 PBGA484 PBGA484 %
PG1156 PBGA1156 PBGA1156 #f%%

1.5 FARZ SRR

iz P PR IR AT AL R SR, AR A PR A A A 5 R B
M EZESAFEKAR:

M k. www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel:

DS102-1.2

+86 755 8262 0391

2(63)



http://www.gowinsemi.com.cn/
support@gowinsemi.com

2.1 Rt

2t

2 SR GW2A 241 FPGA 77 2 i o 2 SR R BRSO R o — 4877
NI EIRE S, B S PERER DSP %, =ik LVDS #2111 P & & 1) 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

DS102-1.2

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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2 7 AR 2.1 Rt

o EEMEAREBHEMEIT
- 4% LUT(LUTA4)
- ARl AR
~ SRR T AEAR AN A AT B
o TRFZ R A HIFRAS AL 1k 2y
- SRR T, B 1 RA S P XU A
- XFFEfERE
e RIEN PLL+DLL %5
~ SRURTER IR, S AANAR RS
- ARy B N 4 YR
o JnfEMt B
- STEE ITAG B E AR
- 3ZFF 4 P GowinCONFIG Bt E5: SSPI. MSPI. CPU. SERIAL
- SRR SO N R A
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2.2 FrafE B AR

x 21 =B BFIR

R GW2A-18 GW2A-55
AT (LUTA) 20,736 54,720
TAF A (FF) 15,552 41,040
A ER SN 2%

S-SRAM(bits) 41,472 109,440
POk Ep ST 2%

B-SRAM(bits) 828K 2,520K
POk SN2 E

B-SRAM(") 46 140
TeiF%%(18 x 18 Multiplier) 48 40
BiHFF(PLLs+DLLS) 4%+4 6+4

/0 Bank %% 8 8
&% 10" 319 607
L 1.0V 1.0V
e

e [1]JTAGSEL_N f1JTAG E#ZH/FEH, JTAGSEL_N 5|HAI ITAG T #4175l
[l (TCK. TDI. TDO. TMS) Au][REIEN Z N 11O, IR FIEHE N ITAG N 4

AN 9 170 I FIIE L -

o [2INFAHE IS B R A, &2 4 DMBUHA.

# 2-2 GW2A-18 PLL %%

ESpE s Al PLL

LQ144" GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
MG1962 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
QN88 GW2A-18 PLLL1/ PLLR1

PG256 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
PG256S GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
PG484 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
PG1156 GW2A-18 PLLLO/PLLL1/PLLRO/PLLR1
ey

[1]LQ144 H21 Veepiins S5 Vec WHIFLEEAE —E, TEAIE B8

Z#HK 4-3 GW2A-18

LOQ144/QN88 24k TAEVE .

[2] MG196 #1251 Veepi M1 Veepur 5 Vee WHIEEIEIE—E, TEAI(E B

PG256/ PG256S/PG484/PG1156/MG196 i 3 HE#E T /ETE .

# 2-3 GW2A R7%| FPGA F=RHEMF KA 110 R

%K 4-2 GW2A

" B R+F i ]
F (mm) (mm) GW2A-18 GW2A-55
QNB88 04 10 x10 66 -

DS102-1.2
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ESES E?nErE) ?ni) GW2A-18 GW2A-55
LQ144 0.5 22 x 22 119 -
MG196 0.5 8x8 114 -
PG256 1.0 17 x 17 207 -
PG256S 1.0 17 x 17 192
PG484 1.0 23x23 319 319
PG1156 1.0 35x 35 - 607

eyl
R H GW2A #7571 FPGA F= i 4 R A4 51770, 1§5% 5.1 ssfhdn 44
R A — B R[] B R 2%
e JTAGSEL_N Al JTAG EHEHFEM, JTAGSEL_N 3|IA1 ITAG F#H M 4 N5

(TCK. TDI. TDO. TMS) AHEBEH N /0, HEZKEIE N ITAG FEH 4 4
S| N 11O IS L, VELHE BiE S % (GW2A _ZJFPGA /“ih /5 5 & I T );

o XIT GW2A-18 LQ144 #%%, IJTAG & HIE A 10 # /N T 40MHz.
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3.1 GEHHER

32%*’@7’1’2’&

3.1 FHEE
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& 3-1 e rER
/ |ioe| |08 |08 | [1oB| (108 [I0B| |
< 1/OBank0 & /OBankl ——» CFU | | CFU | | CFU | | CFU | | CFU | | CFU
CFU
I T — ? CFU | | CFU | | CcFU | | CcFU | | cFU | | CFU
e | Block SRAM || PLL | |
5 cFu 5| Block SRAM PLL
1 DSP S|
> cFU o CFU | | CFU | | CFU | | CFU | | CFU | | CFU
S PLL | Block SRAM | PLL | Q|
% CFU PLL % DER
PLL | Block SRAM | osc |
l =TI i CFU | | CFU | | CFU | | CFU | | CFU | | CFU
CFU
< 1/OBank4 & I/OBank5 ————» Bloei R PLL
CFU | | CFU | | CFU | CFU osc

K 3-1 5 GW2A #%1] FPGA 7= 5 Mn e B, GW2A-18 fl GW2A-55
AN ERR B E VRN R RNE S H L 2-1. BN — D AT,
HhEE S N AP (10B), S E Nk T i SBENLAfEes (B-SRAM) itk
B S S DSP. PLL %5, DLL %M N .

GW2A #%I| FPGA 77 fh R I 4 BB 40 mT i & Th g %ot (CFU,
Configurable Logic Unit), fEZ8FANEIZIEAT. FI G REHES], ARIARR
ST HAN B . AT EDIRER T (CFU) A DAECE AR (LUT4)
. AR EA AR AR RHES % 3.2 Wil B IEE PR IT.
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3.2 AL ETIRER T

GW2A 2% FPGA /=) 110 T AnfEas 4, LL Bank N4z K]
4%, 45554 8 4~ Bank, Frid:Jy BankO~Bank7. /O % 37 # £ M ~FAn i,
YRR E TAER L. SDR TAE#z0. i@ DDR #zf DDR_MEM 5,
TEI RIS 2% 3.3 M\ A

GW2A #%1| FPGA 7= i M HLIRFE SN #y (B-SRAM) 1E#% 1 N 6
FHRATHES, — 4> B-SRAM fEZ844F ¥ 5 H 3 /> CFU B2 & . — > B-SRAM
(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 Z41 FPGA /=i A T BUHHE PLL BEU6AI DLL %5, ®af S
& PLL BLERAESSIR A I ALR & B B4R, T3 e B A [ 39 2 2 n] DAOEAT IS
PR B (AN 2 0) . AL o5 2 LIRSS ThRE . (RIS i AT
A A A ARR, SCHRF 2.5MHz ) 125MHz [ BT, O MSPI 4ifE
Hc B A SR PERT Bl o Y dRIRIE O PTG AR 1O FH P I B, RANBERNE 255 3.6
IFEP . 3.10 H A TR

A, FPGA SN E 7 FE BIA JfE A 2 5. 76 (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
Z51 FPGA 77 il #7328 145 FH sk WX 4 B3 R, K2R WU, 4 B 2 A6,
DLR AR T4 . VYRR R TS % 3.6 N4, 3.7 K&, 3.8 &mE B,

3.2 AJECEThRE R T

DS102-1.2

A i B Th RE 876 (CFU) 2 M L GW2A 271 FPGA P2 i R A B g, 4
CFU Hi 7] it & 1% 48 F. T (CLU) AT 48 B3 54 76 (CRU) 4 k. B4~ CLU H YA
AL & UifE F CLS(Configurable Logic Slice)ZH %, :Ha] lit & Dhhg s
EREMFAE, ES LA 3-2.
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3 B2 3.2 AR EIIRE R TT

& 3-2 CFU &~ E B

v

Carry to Right CLU

LUT

CLS2

CRU

CLS1

CLSO

Carry from left CLU

3.21 AJECEiZiE R T

BRRSCIFEAERR . FAZ BN 2
o AREHERMA

FABERETUGEE N 4 AEREZ(LUTS), Tl & aRE
Ih:

- —NAECEIDRE A AT E R A 5 N E KR (LUTS).

- WAL EIDRE A AT E R 6 N KR (LUTE).

- JUANATECE DIRE A AT ECE R — S 7 BN ER (LUTT).

- J\NATECE TIRE T (PIS CRU) TR B R — 1™ 8 T A XK (LUTS).
o FIRZHEK

AL EE, EIRE T E A AR K (ALY), HAESZILLL N IhREE:

- IERREIE A

- PR, BRI EES AR RS

- HEES, BRERTHE. NTHBRAAHEE R

- JikdE
o (ififantEiat
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3 451

\

3.2 AL ETIRER T

FEEAECR, A AT B2 T B 16 x 4 4711 93 A7 i S LA fif
2 (S-SRAM) B HisfifiBss.

2 SR FPGA B LR AW AE A S 1) 77 S I B S BN LA (it 2
(S-SRAM) HIHJGEM . H A7 6t 2% FO B 70 X 2348 g R B 5 RN

A it & ThAE i (CLSO~CLS2) & &5 A 2- /7 25(REG), WK 3-3 fiis.

& 3-3 CLS FHIFFRREE
—D
—CE
—>CLK —
—SR
—GSR
R 3-1 CLS FHFHR S
R /10 | H#5iR
D I TR BRI
CE | CLK ffifef5 S, TG E A P A a A% o P e 2
CLK | WSS, AIACE b TR B R B ik 2
KB AN, ATECE W R ThRE 2.
e [FWEN
e [FWEN
SR S
o FUHENL
o AMEEN
S REEN, WEE AW FIEE 4
3.4 o S HEfL
GSR™ 1 e mumEm
o TLEREEBEN
Q o) 247w
VI

® [1]{5%5 D MR v LLERE R — I i B o st A P AT — R R M, el LUk A T
CRU i o LE AR B OL T, S AA4 U mT DL A .

® [2]CFU " r[ A& Uhe fr (1) CE/CLK/SR ¥ m] 7 il B ik % .

® [3]7f GW2A R%| FPGA 7=/ N, GSR @I HIiEL%E#H:, At CRU.

® [4]SR 5 GSR [Fl H %k, GSR f# =Mk EH.

322 T HBIEETT

AL BIR . IT CRU ) Dhg B PIANJ7 1 -

o MIANILEFEIIRE: v CFU KM NG SR I AN JEIE %

o MABIRIIRE: v CFU MmN/l 5 SR ILESR AR, 4 CFU AL
B4 \CFU Z MR DA S CFU F FPGA P 35 HoAth Dy R AR e 2 [ (R 42

DS102-1.2
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3 G A

3.3 Hi N f AR

3.3 WA MR

DS102-1.2

GW2A %1 FPGA 5= 1] 1I0B = E AU 45 1/0 Buffer. /O 245 LA K AR R
IR TR YR R = N . W NPT R, & 10B BooEHE 174 110 &
(bric N A F1 B), ‘EAITATPARC B —HZE 05 5%, W] DA HimE 5 5
T E
3-410B &R E

Differential Pair Differential Pair
AN AN
 “True” “Comp"\  “True” “Comp” !
PAD A PAD B PAD A PAD B
Y 2 Y 2
v v
Buffer Pair A & B Buffer Pair A& B
L A 2 Y A Y
—H |0 —H |0 —H O —H O
o © 20 o6 8 o b BBo o ®
v A A \ 4
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A A A [ Y
_To@PO_Bmom 0 _momO _[mom O
32 =325 = 3258 =325 &
S52|5v §5285 v &|525v 5585 v
Q ~+|Q Q —~+|Q Q ~[©Q Q —|Q
) 4 v A ¢
Routing Routing

GW2A %I FPGA 7= IOB [ ThRERS &

e T Bank ¥ Veco HLi;

® ¥ LVCMOS. PCI. LVTTL. LVDS. SSTL PAJ% HSTL 2% f i1 Fhr
HE;

o R NAS 5 IR LI

o Rt 5 5 IR B YL 5

o HEfit#iH{5 5 Slew Rate #i;

o RN 110 ALY Bus Keeper. i/ R4 HiBH /& Open Drain it
R T

o STRFIEIK;

o /0 il EMA,. SDR AL DDR &% fifi=.
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3 G A

3.3 Hi N f AR

3.3.1 I/O B4R

DS102-1.2

GW2A Z %1 FPGA 7= &1 11 1/0 145 8 4™ Bank, W1/ 3-5 fizr, £ Bank
HISLHT /O HIR Veco» Veco AT LA E N 3.3V, 2.5V, 1.8V, 1.5V B 1.2V,
LQ144 = 1IZ81F Vecoas Fl Veox P SR FEFAE —, L L B il 5 & N 2.5V,
3.3V, 4G EIESHERK 4-3. FCFF SSTL, HSTL & 1/0 iy AbrifE, A
Bank it H2 it —NSZ I 2 7% B K (Vrer) , 7 AT LLE £ A 10B N B ) Vrer
TR T 0.5 X Veco), WANIEFEAMT Vrer FIA(ff H Bank HEE—4> I/O
EVE RSN Vrer FIN) o Veex it HEHLE SR 2.5V #1 3.3V,

3-5 GW2A K] I/O Bank i~ & B

| loBank0 | | lOBankl |

ueg Ol
aojueg Ol

GW2A

Pueg Ol
equeg Ol

\ 10 Bank5 \ \ 10 Bank4 \

GW2A #%| FPGA 7= i ANFIfY) Bank S HFe A A F A L BH W &, GHH
ity FELREL AN 22 4 B BEL B . Fiity BB B R T SSTL/HSTL g N, 78
Bank2/3/6/7 H137#F. Z5r A E AT LVDS A, (U1 Bank0/1 H 3 ¥,
AT RHES % (Gowin ZZ &M (systemlO) 155 )-

!
23 BRI R G AR A 59 .

ANFEI) 1O B FRAERT Voco IEESR, W1ER 3-2 FiR
& 3-2 GW2A &% FPGA F= R 1/0 KA K& vk &

110 fi tH b it B 22 53 Bank Vcco(V) it IK BN RE 7T (MA)
LVTTL33 BV 3.3 4,8,12,16,24
LVCMOS33 BV 33 4,8,12,16,24
LVCMOS25 BRI 2.5 4,8,12,16
LVCMOS18 B 1.8 48,12
LVCMOS15 B 1.5 4.8

LVCMOS12 B 1.2 4.8

SSTL25 | P 2.5 8

SSTL25 I BA Y 2.5 8

SSTL33_| BA Y 3.3 8
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ILMNA 3.3 N A
110 #y th b it FG 25y Bank Vcco(V) i AR B) BE /1 (MA)
SSTL33 I B3 3.3 8
SSTL18 | B3 1.8 8
SSTL18 I b 1.8 8
SSTL15 B 1.5 8
HSTL18 | ER 1.8 8
HSTL18 II ER 1.8 8
HSTL15_| ek 1.5 8
PCI33 B3 3.3 N/A
LVPECL33E FE4y 3.3 16
MLVDS25E F4y 25 16
BLVDS25E ZE4y 25 16
RSDS25E E4y 25 8
LVDS25E 4y 25 8
LVDS25 4y 2.5/3.3 3.5/2.5/2/1.25
RSDS 25y 2.5/3.3 2
MINILVDS 25y 2.5/3.3 2
PPLVDS ZE5y 2.5/3.3 35
SSTL15D FE4y 1.5 8
SSTL25D | 4y 25 8
SSTL25D I 4y 25 8
SSTL33D_| 4y 3.3 8
SSTL33D_I 4y 3.3 8
SSTL18D _| 25y 1.8 8
SSTL18D_I Gy 1.8 8
HSTL18D_| FIy 1.8 8
HSTL18D_lI FIy 1.8 8
HSTL15D_| 4y 1.5 8
& 3-3 GW2A XRHIA 1O RE RIS TR E

I/O o NAR#E | Bum/Z4r | Bank Veco(V) XFFEIBMOEDT | R T E Vrer
LVTTL33 ek 1.5/1.8/2.5/3.3 = @
LVCMOS33 B 1.5/1.8/2.5/3.3 = o
LVCMOS25 | i 1.5/1.8/2.5/3.3 2 &
LVCMOS18 | iy 1.5/1.8/2.5/3.3 P %5
LVCMOS15 | Hi 1.2/1.5/1.8/2.5/3.3 | & 5
LVCMOS12 | #i 1.2/1.5/1.8/2.5/3.3 | & 5
SSTL15 B 1.5/1.8/2.5/3.3 % B
SSTL25 | BA Vi 2.5/3.3 7 &
SSTL25 I AV 2.5/3.3 F &

DS102-1.2
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3 ZERI A 3.3 Hi N f AR

/O Fg NbrifE | Bim/Z4 | Bank Veco(V) XHRFEIBAIEI | BB T E Vrer
SSTL33 | B S 3.3 % &
SSTL33 I B 3.3 i &
SSTL18 | B 1.8/2.5/3.3 % &
SSTL18 I Fi 1.8/2.5/3.3 % &
HSTL18_| Fi 1.8/2.5/3.3 % &
HSTL18_II Fi 1.8/2.5/3.3 % &
HSTL15_| b 1.5/1.8/2.5/3.3 5 P
PCI33 B 3.3 & o
LVDS ZE0y 2.5/3.3 o o
RSDS 4y 2.5/3.3 % o
MINILVDS ZE5y 2.5/3.3 7 i
PPLVDS ZE5y 2.5/3.3 e i
LVDS25E ZE5y 2.5/3.3 e i
MLVDS25E ZE5y 2.5/3.3 e i
BLVDS25E ZEoy 2.5/3.3 % &
RSDS25E ZEoy 2.5/3.3 % &
LVPECL33 ZEoy 33 % %
SSTL15D FE4y 1.5/1.8/2.5/3.3 % %
SSTL25D | Iy 2.5/3.3 i i
SSTL25D Il | #% 2.5/3.3 i i
SSTL33D | ZE5y 3.3 i i
SSTL33D Il | #%% 3.3 i i
SSTL18D | ZEoy 1.8/2.5/3.3 A o
SSTL18D Il | #% 1.8/2.5/3.3 74 o
HSTL18D | Fy 1.8/2.5/3.3 5 @
HSTL18D Il | #4 1.8/2.5/3.3 5 @
HSTL15D | Iy 1.5/1.8/2.5/3.3 % o
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3.3 ff Ny H AR

DS102-1.2

K 3-6 y GW2A #7451 FPGA 7= 51 110 8% 5647

& 3-6 /O ZEHH A EE
TCTRL | TCFF >
GND}»
SER
ISI
TDATA | » OUTFF

X
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3 G A

3.3 Hi N f AR

DS102-1.2

K 3-7 JJ GW2A %741 FPGA 7= 51 (1 110 B 5 NEB4Y
& 3-7 /O FEMATSEE

> Cl
> DI
» INFF > DIN
IODELAY
1
» |EM N IDES N
i Rate
Sel [ > Q

GW2A Z7%1 FPGA 7= 51 110 B4R 4H A B i B s
HEIREBR

K| 3-8 NILiIRfE L IODELAY. GW2A %% FPGA 7= i [F4:4 110 #B4
% IODELAY fibk, @ILRAERI%EIR KZA 128 & x 25ps = 3,200ps.

& 3-8 IODELAY 7~ B

DI | o S > —l
DLY UNIT
SDTAP | >
SETN | » DLY ADJ [ > DF
VALUE | >
A P I E IR )5 2

o AR,

o AR, 5 IEM B — i R SIS B E O T B RN
IODELAY gt [Al i B T4 A A4 .

/O HFiFs%

K] 3-9 & GW2A %% FPGA 7= i 1/0O 2717 28 . GW2A &%) FPGA
PR 11O FERBE AT g AE i N\ Zi A7 7 INFF. % H 27743 OUTFF Al BE
12 1728 TCFF.
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3 ZER N4 3.3 f Ny HH A B
&l 3-9 GW2A i /O FHER~EE
B Q— =
- CE
o
SR
E
o CE WU MK A 24(0: enable)sl i B A% (1: enable).
e  CLK 7] LAZwFE N b FHisfih 2 B BRI &
e SR A UgmFENFIEIR S SET/RESET s )4 (disable).
o ZAEAR Al LLYnAE N E A 2R (register) Bl & #5 (latch) .
EUEE AR B
BB R (IEM) 2 TSR BURE R 125, AT ] DDR f30. & 3-10
Frs o
& 3-10 GW2A i IEM »~ =K
CLK [ > ———Ff > LEAD
D[ >——1 IEM ——<_ ] MCLK
RESET [ >—— 1 > LAG
fR R DES K Eht #higi iRk
BN N 11O BERAL T R B A 2% DES, F'5 1 /O TN HTT
i\. DES HL s N & 185 i s #4 e (Clock domain transfer) 5 bR 472 44t
T A AR MU I B (strobe) B N B RFSLs F T BRI RE 1. A 2 AN
1728 (registers) F SR HEAT Hds KA
P8 I s S B R ThRe
o JHWHESR B E A ESEK) DQS SKRIHATEUE KA. HIhEREN A T
DDR frfifi a2 M o
® T DDR3 frfifi#s % [ AnifE, £k DQS H°F (read-leveling) J& X4
Hez %2 (align).
® {Cifif] DDR i, 4 DQS.RCLK F TRFENF, BN Ehisl Gttt th
BT
£/~ DQS #2t WADDR & RADDR 15 545 [A] —ANEE I 15 I b 4 6 i i
He.
DS102-1.2 17(63)




3 LN 3.3 B N\ Hir b

$1r 28 SER &k
N G 1/O SB AR T R A B AL 38 SER AR, FE T 1O W
FA 7
3.3.3 I/O iZ3E T{E1E

GW2A #%1 FPGA 7= i) 11O B Fr 2 Fh TAERE . & —Fh TAERE
T, VO(EL 1/O 435 53N X ol LR B i 55 MAE S INOUT 55
K E=RRRE S CE =S E D).
EiEER

FE R 1O K 3-11 Fos, UM &5 TC, DO BLK DI
HIZEE CRU 58 N R

& 3-11 FBERA T H VO BELEMREE

TC |
DO D—é—»—@ 10 PAD

DI -

DS102-1.2 18(63)




3 G2 3.3 N\ AR

SDR &5

X T i@, SDRBEACRH T 110 HF78%, W 3-12 fias, # Lk
H R 3E 1O (PRI R RE

& 3-12 SDR #=R T /O BELEHREE

TCTRLC_>———— D Q
CE
— >CLK
~ SR
DOUT | D Q| ~——e—{<10PAD
O_CE | CE
O_CLK | >CLK
OSSR SR
DIN <] ]
b )
ICE[_ > CE
|_CLK > >CLK
ISR SR

e CLK f#ifgf5"5 O_CE 1 |_CE nJ LAFC & Ay B RE Bl (I Ha -

o I4P{5'5 O_CLK #l |_CLK AJ LAFC & A b FHi bk 5 R B filk 5

o AMEENES O_SR FI_SR fJUBLE AR AL RS EAL. RBEA. RPEN
B A B E AT ThfE
SDR #E0 T # 1/O 17 5ot T LARC B Rk 8 25 /745 5% Latch.

ﬁﬁi DDR #5
7£3E H DDR 2T, GW2A £%1 FPGA 77 i A] L SZ R4 5 ) 110 33
K 3-13 Ni#F] DDR #i A\, PAD 5 FPGA W& HE KL N 1:2.
3-13 /O ¥4 /K DDR AR K

D—»

IDDR /> QL:0]

CLK ——>

K 3-14 iEH DDR #itl, PAD 5 FPGA WE#HZHEEZ L AN 2:1,

DS102-1.2 19(63)




3 &l

=
5

I

3.3 Hi N f AR

DS102-1.2

& 3-14 I/O Z#& ) DDR i~ R B
D[1:0] — /4>
ODDR —>Q
CLK —»
IDES4 &3,

IDES4 #:i:, F, PAD 5 FPGA &£ N 1:4.,

& 3-15 /O F#E /) IDES4A AREE

D—>
FCLK ——»f
PCLK ——»f
CALIB —»

RESET ——»

IDES4

%» Q[3:0]

OSER4 &3

OSER4 #®X T, PAD 5 FPGA WiBiEIEZE A 4:1,

& 3-16 /O Z# /) OSER4 i~ R E

TX[1:0] — 45>
D[3:0] — />

FCLK —>»
PCLK ——>
RESET —»

OSER4

/g > QILO]

IVideo xR

IVideo #, T, PAD 5 FPGA WM %N 1:7.

3-17 I/O #4E /K IVideo AR K

D—
FCLK ——»|
PCLK ——»
CALIB —»

RESET —»

IVideo

4> Q[6:0]

Varl |
FE!

IVideo 1 IDES8/10 ¥ (5 FIAHAE /O HIB 5 o dn 5 ¥ 1/O krvtE, W 1/O 3B B ¥ ASGEAE H -

FEIXFPIE LT, SDR AN A AR a] DA -

OVideo &3,

OVideo #X T, PAD 5 FPGA WNEBHH LI N 7:1.
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3 &l

=
5

I

3.3 Hi N f AR

DS102-1.2

& 3-18 I/O F#& ] OVideo M~ & E

D[6:0] — 4>

FCLK —>

PCLK OVideo 0

RESET —»

IDESS &3
IDES8 #i:, N, PAD 5 FPGA W&l ZE N 1:8.
& 3-19 I/O 2% IDESS MiAREE

D—»
FCLK —»
PCLK —» IDESS8 —> Q[7:0]
CALIB —»

RESET — »

OSERS #&5¢
OSER8 #: N, PAD 5 FPGA W #iZ#H % N 8:1.
& 3-20 1/0 B4 OSERS il ~nE B

TX[3:0] —4 >
D[7:0] —4»
FCLK —» OSERS8 —4> Q[1:0]
PCLK —»

RESET — »

IDES10 &35
IDES10 3, F, PAD 5 FPGA N2 i#E %L A 1:10.
& 3-21 I/O 2% /] IDES10 AR E

D— »
FCLK —»
PCLK —», IDES10 —4 5> Ql9:0]
CALIB —»

RESET — »

OSER10 #&5%,
OSER10 #::XF, PAD 5 FPGA N2 % L 10:1.,
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3 ikl

3.3 Hi N f AR

DS102-1.2

& 3-22 I/O F4 ) OSER10 =& B
D[9:0] /o>

FCLK ——»
PCLK —>»
RESET —»

OSER10 —> Q

GW2A Z%1) FPGA 7= i 32 F577 memory [ 10 822 DR, S0/ DU £
[\ R A%, @55 IDDR_MEM/IDES4_MEM/IDES8_MEM Al
ODDR_MEM/OSER4_MEM/OSER8_MEM %,

IDDR_MEM/IDES4_MEM/IDES8_MEM 75 E & DQS f#i ], ICLK &
#: DQS M {55 DQSR90, HRHE ICLK BT £y Hdi 15 N\ 10 217
WADDR[2:0]i##2 DQS %155 WPOINT; RADDRI[2:0]i&#: DQS 1%
{55 RPOINT.,

ODDR_MEM/OSER4_MEM/OSER8_MEM 75 EHC 4 DQS f# H, TCLK EHzE
DQS % H {55 DQSWO B DQSW270, HARHE TCLK I &bk B M 10 2
P
IDDR_MEM &=
& 3-23 10 ## /) IDDR_MEM B AR EE

D——m>
ICLK ———>

PCLK ——»|
WADDRI20] IDDR_MEM —/%—> Q[1:0]

RADDRI[2:0] —/—>

RESET ——»|

ODDR_MEM &=
& 3-24 10 Z# ¥ ODDR_MEM #ii ~EE

X ——>
DI1:0] — 4 >
PCLK ——» ODDR_MEM %> Q[1:0]
TCLK ——»

RESET ——»
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3 G A

3.3 Hi N f AR

DS102-1.2

IDES4 MEM ##E=R

& 3-25 10 B8 IDES4 MEM M\ ~& &

D——p
ICLK ——>
FCLK ——p|
PCLK ——»

WADDR[2:0] — /5> IDES4_MEM /> Q[3:0]

RADDR[2:0] —/5—>

CALIB ——»
RESET ——»

OSER4 MEM #&3

& 3-26 10 ## ] OSER4_MEM #i i nEE

TX[L:0] — /5>
D[3:0] —4 >

PCLK ——»
FCLK ——»
TCLK ———>
RESET ——»

OSER4_MEM

—ﬁ—»me

IDES8 MEM #&5%,

& 3-27 10 B4 ] IDES8._MEM ¥ A\~ &

D——p
ICLK ——>
FCLK ——»
PCLK ——>|

WADDR[2:0] — /5> IDES8_MEM /5> Q[7:0]

RADDR[2:0] —/5—>

CALIB ——»
RESET ——>»

OSER8 MEM &3

3-28 10 B8 ¥ OSER8 MEM #i i ~E &

TX[3:0] —4 >
DI7:0] — /g >

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

OSER8_MEM

—5—> Q[L:0]
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3 N A

3.4 BUIRi A FEHLAT i 2 LR

3.4 BURERSBEH FRHE R ARR

3.4.1 &

DS102-1.2

GW2A 751 FPGA /it fit 7 35 KPR EASBEALAE i 25 T . X L8A7
fifigs FOIRIZ B RS, DATIESL, A2 FPGA B . IR A
BUREFSBENLA 5SS (B-SRAM). £ FPGA [551 /44> B-SRAM itk (5 F
34 CFU M E. B4 B-SRAM FJ L E % = 18,432bits(18Kbits). &1t 5
FhifERE. B R0 Single Port, XU LA Dual Port, £ Wi 14
3. Semi Dual Port, [B{L/7Efig#etzl, WER FIFO 247, /£ PR HIH T
B-SRAM )15 5 K I Refid

F B MHORE S BEN LA 2 AR P s R R AL T REE. LR
72 B-SRAM 24L&l Dy R -

o 1 MEHURKAR Y 18,432bits

o Bl ILF] 380MHz(#E Read-before-write 53 T 230MHz)
e iy 1453 Single Port

e X [ 45ix( Dual Port

o XU I # = Semi Dual Port

o IROLIILAL Parity Bits

o Rt HEfifit#etizl ROM

o R TE LI 1 A1F] 36 i

o IR GHBE/E Mixed clock mode

o THVR&HIETE ¥ Mixed data width mode

o {EXUTT LA b B E s TE L S R BE Th BE Enable Byte
o A, RIFEIPRIK

e [F#i%E Normal Read and Write mode

e %iJ5'5 Read-before-write mode

e jd’5 Write-through mode

% 3-4 B-SRAM {5 EThfs

Uity I 44 F% J5 ] iR

DIA I A i ARG 5
DIB | B it &R MAAE 5
ADA | A 5 DS 5

ADB | B ¥ O bk {5 5

CEA | A i T B REAE 5
CEB | B ¥ B P G5
RESETA | A i A T fE e B A E 5
RESETB | B Uiy I & A7 # E A5 5
WREA I A i R S HRE(E 5
WREB | B i 1/ S RE(E 5
BLKSEL | R TR RE 5
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3.4 BUIRi A FEHLAT i 2 LR

DS102-1.2

Uity I 44 % 75 If) Eiti3a

CLKA | A i 3 S B A E 5

CLKB | B ¥iii 52/ S5 5 5

OCEA | A Fiii Ui 27 A AR I B REAE
OCEB | B i [ 4 tH A A7 2SI B RS 5
DOA o i A v

DOB 0 i B v
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3 SR 3.4 YUIREH S BENLAFfif SR
3.4.2 AR ERN
GW2A #2751 FPGA 7= i IR F# A BEHLAE it 2% 7] SCRE 22 b (1) B0k 96

Nz 3-5 FiR.

& 3-5 AR EIR

B XLty 2 Py Xty AR 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 2Kx9 2K x9 2K x9

1K x 18 1K x 18 1K x 18 1K x 18

512 x 36 - 512 x 36 512 x 36

3.4.3 Gl ESHIEEEEE

GW2A R 51| FPGA 7= i IR UK i 25 M LAT il s AR ] SRR & Bds 48 o
FEHRAE o A Xty AR ORI Oy Xty AR 0, 15205 R 508 o ] DAAS ],
{H B B R 3-6 FIFE 3-7 HIHC B RN H .

& 3-6 X RS SRR EREESIR

| WO
3L ¥ -
16K x1 | 8Kx2 4K x 4 2K x 8 1K x16 | 2K x9 1K x 18
16K X 1 * * * * *
8K X 2 * * * * *
4K X 4 * * * * *
2K X 8 * * * * *
1K X 16 * * * * *
2K x 9 * *
1K x 18 * *
byl
RN 7 RSO,
£ 3-7 X IR A SHHE T ERE R
B
¥
16K x1 | 8Kx2 4Kx4 | 2Kx8 | 1Kx 16 | 512x32 | 2K x9 | 1K x 18 | 512x36
16K X 1 * * * * * *
8K X 2 * * * * * *
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3 L H 3.4 IR A B LLE (4 B BE

5 % [
S
16Kx1 | 8Kx2|4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2K x 9 | 1K x 18 | 512x36
4K X 4 * * * * * *
2K X 8 * * * * * *
1K X 16 * * * * * *
512)(32 * * * * * *
2K x 9 * * *
1K x 18 * * *

7E!
PRI “*7 RN SRR

3.4.4 FH(ERETHREELE

B-SRAM 7 ¥ififE (byte-enables) Ififit. AJ DL AEHE, H
TR B BN 1) 715 5N o T AR B (1) B e 4k 2 AR B - 1T/5 i RB S 5 (WREA,
WREB), & byte-enable Z%i% 1 T B-SRAM (15 #:4F.

3.4.5 REGIThREAC B

FITA I HUIRF S BELAE 6 2551 B-SRAM & T RIS E « BAN T
TS O AR FHRMESS AL, AT L ORAF Bl . 75 BE R IR R A
SRR/

3.4.6 [ElH#4E
o A LR B A BENLIT % SRR M N 2F 17 B RSB BN

o It F A g T T K R A7 g e P e M fg
o M T (74T 55 bypass-able.

3.4.7 FHIGHR

B-SRAM 37 ¢ I LI B &N IAZE it 28 VUG . 72 L FEH, B-SRAM
WETEENUIRAS, IrAEEH TN 0. RS HE A T R i /i 248, ROM.

3.4.8 SR RIERR

B-SRAM K% N 2747 28 1] F R SCRERI D S8 4E, M 277 28 nl DLHAERR
IKER P A7 2k P I T PR R . B-SRAM 24 (1 X3k 11 # /R A5 =X 1] 5k
SCRHRAAE AN I O _E B EAE, WP NS S AN AL S, BEEAEAN
7] B b A 28 () — AN ST S N — AN E L i 1 A R 1 B 1] CASA 58 & 007 1
INEE N
BigOER

7E B TR R, B-SRAM 1] LLE — MRS % B-SRAM #E4T13288 5 #:4E .
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3 &l

e
pan

3.4 BUIRi A FEHLAT i 2 LR

A\

I

ESEES, WEANREIESE S B-SRAM i . i IEH RSN
(Normal-Write Mode) #1512 X (Write—through Mode). i th 27 /748 55 %
(Bypass)if, #rEds i BLAE Rl — B ) BT . Hiiig [ 2K X 9bit A7 i =X
HE I @1 3-29 B

& 3-29 BLG O FEAEE RAE R

DI[8:0] ﬁ?’
AD[10:0] —741 >

WRE ———>
CE —»

CLK —> B-SRAM .
—/g—>DO[8:0]
RESET —>

OCE ———»

BLKSEL[2:0]—/5—#~ D BYTE_ENABLE

NERABHIH T AR A B A

R 3-8 Hup O BRI R
JEiE fic B A FEDbit) | i O | AERE | BURGTE
B-SRAM_16K_S1 | 16K 16Kx1 | 16,384 | 1
B-SRAM_8K_S2 16K 8Kx2 8,192 2
<p B-SRAM_4K_S4 16K 4Kx4 4,096 4
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
Miw A=

B-SRAM 3 EEXUi 458, PLE 3-30 M, AT AN i 1 4060 #4 :
o AN 1 A S A
o i I AR 5 AR
o R — i AN S
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3 G A

3.4 BUIRi A FEHLAT i 2 LR

& 3-30 X% O A AR RAE R
DIA[15:0] W 6 DIB[lS:IO]
ADA[9:0] ﬁlO;» ‘T ADBI[9:0]

WREA ——»
CEA ———»
CLKA ———»
RESETA ———»

B-SRAM

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

OCEA >
. —#g—> DOBI150]
DOA15:0] «—7=— | BYTE_ENABLE | 2 BLKSEL[2:0]
& 3-9 A 1 X AU T A B E
& 3-9 Wi O FEAE B B3 3%

JRE =R 5o FEObit) | OB | FHERE | BEAE
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

opyo | BSRAM 2K D9 | 18K 2Kx9 2048 9
B-SRAM_1K_D18 18K 1Kx18 1024 18

him O

TEER T X T 1K X 16bit # 512 X 36bit #Ex, A 32 HE[E N 1z
N5 HAE o (HEX [F]— N DA BEMOE S8, RSCRF A RIS, B by H ik,

& 3-31 P XU K A A K] 1
DIA[15:0] —%——»
ADA[9:0] —5—> </ ADB[9:.0]
WREA ———»| <«—CEB
CEA ——> B-SRAM «—— CLKB
CLKA ——» <«—RESETB
RESETA ———» <«——— OCEB
BLKSEL[2:0—/3—> D BYTE_ENABLE —/g—> DOB[15.0]
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3 G A

3.4 BUIRi A FEHLAT i 2 LR

DS102-1.2

&l 3-32 Py X 1 AP AR AR ] 2

D|A[35:0] W
ADA[B0] ——»

WREA ——»

RESETA ———»

BLKSEL[2:0]—~—»

CEA ———»
CLKA ——»

B-SRAM

|| BYTE_ENABLE

<«—/g— ADBI&J]
<«——CEB

<«—— CLKB
<«——— RESETB
<«——— OCEB

T DOB[35:0]

% 3-10 A 1 Py W P BT A & -

R 3-10 Py X D FAAE I BB SR
JR i A B 152 AEDi) | EWHEX | FWERE | BUEALW
B-SRAM_16K_SD1 | 16K 16Kx1 16,384 1
B-SRAM_8K_SD2 16K 8Kx2 8,192 2
B-SRAM_4K_SD4 16K 4Kx4 4,096 4
SbP B-SRAM_2K_SDS8 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
RiEgEX

B-SRAM AJ it & i R st i es i, i 3-33 Fron. F P AliE I A7 ik
PRWAEAL A, A gm AR ORI AR R gs . P B E ROM
PINE, GAVIGEA SO . 7RS4 - H R FE S SR 58 BT IR 1 A
& 3-33 R AAEHE B

AD[9:0] #’

CE———»
CLK ———»

RESET ——»

BLKSEL[2:0] —/—>

DO[17:0] 4718;»

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

G4 B-SRAM At & i — 4 16Kbits ROM. % 3-11 F1%1 11 T ROM #i

KT AL E
x 3-11 AEmEREATIER
i e A 8 (bit) fé HOB | s
B-SRAM 16K O1 16K 16Kx1 16,384 1
B-SRAM_8K 02 16K 8Kx2 8,192 2
B-SRAM 4K 0O4 16K 4Kx4 4,096 4
ROM B-SRAM_2K_O8 16K oKx8 | 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 oKx9 | 2,048 9
ROMX9 B-SRAM_1K 018 18K 1Kx18 1,024 18
B-SRAM_512 036 18K 512x36 512 36
E!
(ERIHBHLY, 055 RESET ARHAR(BISUA(B L NEAG
PN

3.4.9 B-SRAM #{E&ER

B-SRAM SC#F 5 PR fEA R, 4G 2 Pz fEii 055 #1520 Bypass
Mode, ¥i/k&kizti= PipelineRead Mode)All 3 Fh 5 45/ 45 = (1E # B #i
Normal-Write Mode, 5 : Write-through Mode, JGiLjE 5.
Read-before-write Mode).

EREER

T I A H A AE A BN IR I Y AT AR N B-SRAM 1 HE AR
MIKLEIER
. FEIFD 5 NAEMGAS I, A3 R A A7 2 o OB 2XnT SRR3R 96 B A K 36
A
F iR

AN ¥ PR A7 gy, BE PR B AR A7 25 (Memory Array) % H .
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3 4Efy

=t
5

| 3.4 BUIRi A FEHLAT i 2 LR

Bl 3-34 Bdm O DX D B X FAE T BT K S =X

AXD WfE

Input | Memory Output
DI Register |~ | Array ”| Register Do
CLK T
OCE
ADA ADB Oi:E
DIA Input .| Memory | Output
CLKA—» Register "1 Array ”| Register DoB
WREA WREB CLKB
CLKA ADA ADB CLKB
Input = P Input
DIA ) Register Register DIB
Memory
Array
» Output Output <
OCEA ) Register < » Register ¢ OCEB
DOA WREA WREB DOB
BHERRN
EF SR

XF AN AT IEE S HEAE, i DA IR AR . BEAEER A S H
PAE 23

BEEK

FEMRETCT, XA im BT S BRI, BB S B B A %
t

Feik/E HHA

FEMERETT, XA AT S B AR, JEOR At 2 H BLAE e 1 Y
i, SRS AEANMBRTT.
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3.4 BUIRi A FEHLAT i 2 LR

3.4.10 BH$piER
% 3-12 A T A E B-SRAM AR T A48 A e A
R 3-12 WAL B 5 R
e Ao = KW iy 1455 2 Fhy Wt A By AR
P ST s A = Yes No No
BRI E I A Yes Yes No
PR 2R | No No Yes
RS RTHIRR

K| 3-35 Son T ER AL R ARSI e A R, BN D& — 4
PALET 8P . CLKA {5 5] 1 im0 A ATA &7 74y, CLKB {540 1 o 1
B HIFTH 24748

] 3-35 LA AP
CLKA ADA ADB CLKB
Input R _ Input
DIA ) Register Register DIB
Memory
Array
»  Output Output <
OCEA Register <« » Register ¢ OCEB
DOA WREA WREB DOB
EERFRR

P 3-36 SBos 1 AE D X AT R332 5 I Ak AR 2 B o T % —
AP B (CLKAYE S#EH] 1 in D A IS5 AEDE . SIS g
55 . BB (CLKB)E S 7o [ B Bt A . set b Al fiipe (s 5 .

3-36 ELE IR
ADA ADB OCiE
DIA Input .| Memory . Output
’_> Register "1 Array ”| Register DoB
pop [

WREA WREB CLKB
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3.4 BUIRi A FEHLAT i 2 LR

B i ] Bt R
K 3-37 S 1 i I it
&l 3-37 i LR Bh AR
»}D WfE
Input .| Memory Output
DI Register Array " Register —>DO

\ 4
—>

CLK

OCE

DS102-1.2
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3 G

N\
o3

3.5 Hr {5 T AL FAL LR

3.5 WA E IR

3.5.1 &4

DS102-1.2

GW2A %51 FPGA 7=l h#f BA F 5 1) DSP Stk 1. w2t k8
DSP fif k75 Sl 2 - B tE se B v 5 S AR B K, 4 FIR, FRT eit45.
DSP HA M FtERetaE . SIS DR CEE .

DSP S H# T 31 Dhfe:

3 i E el g (9-bit, 18-bit, 36-bit)

54-bit [ H A Z 12 H T

2 e A% AT G LA I dhs o i

TR %% (Barrel shifter)

L S 5 E I S I (Adaptive filtering through signal feedback)
iz B A] LA E 31 EE (Computing with options of rounding to positive
number or prime number)

®  SCRFE AR AR I 55 B A

BRT

GW2A (1) DSP B HEF LUAT [T 25 A £ 54 FPGA B %1 v . 451> DSP
it 5 9 4~ CFU AL E . &) DSP G & WA ZHIt, BN ERICEEH
AR AN 38 (pre-adders), WA 18 £ {132 4% (multipliers), A1—> =i A1
HARNZ iz 5 HIG(ALY).

K] 3-38 A— IR .
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3 SN 3.5 i E T AR
& 3-38 DSP Z &t
AO[17:0] BO[17:0] PADDSUB[L:0] A1[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 18 54
«0” |sDIA INCILT:0] g INC[44:27] » | |NAL
INAO @.8 3 A, A\ 4
MUXB1 y
\ 4 REGC
REG_PADDSUB REGB1 Ej
54
18
18 . INAO lBINAl |NBl | C
INAO 0
SBO[17:0] %45
ﬁ/P;\DDSUN[O] PADDSUBI[1]
\:/'/‘ . +- Pre-adder
/. PADDO ALUSEL ALUMODE . PADDI
SIBL74] INC[17:0]
RVAT
A0
SIA[17:0—45 I8
A

MUXMAO
REGMAO

REGMBO
18 MROBO

MUXMA1
REGMA1

8" SOBJ[17:0]

</ CLK[3:0]
/4 CE[3:0]

%RESET[S:O]

5 »SOA[17:0]

£e> CASO[54:0]

13 MROAQ 1sMROA1
A Y
REG_CNTLI
ASEL[1:0] /5> = ,
N N MUXSD
BSEL[1:0] /> x * REGSD
ASIGN[1:0]7%> 26MO 26 M1
BSIGN[L:0]—/5> r ’
(o3 REGPO | REG_CNTLP | REGP1
MULT
MDO MD1
LoD LOADB| MDI<<18
alusel[6:4] l ‘JV—V@ alusel[1:0] alusel[3:2] @JJV i
' _MUX < > B_MUX
“g7_yl 4
5 AOUT alumode[3:0] G B_OUT
CASI>>18—> /
CASI[54:01 755 "ol | ¢ our y " LOADA={INC[17:0]INA};
INC—> 5 - LOADB={INC[44:27],INB};
LOADA _» =I| | 754 INA={MROB,MROAO};
o INB={MROB1,MROA1}
RND_INIT—|
RND|_INIT-1—|
L ALU
36
\4
DOUT[35:0]
DS102-1.2
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3 G 3.5 55 b
DSP #itfi A 103 3-13 i, W4k 3-14 Fix.
% 3-13 DSP %3 O 3R
I 42 1/0 KA Yt
A0[17:0] | 18-bit a4 A\ A0
BO[17:0] | 18-bit a4 A\ BO
A1[17:0] | 18-bit HEm A\ Al
B1[17:0] | 18-bit i A\ B1
C[53:0] | 54-bit N\ C
BB A, A THEOE:. MINES SIA
SIALL7:0] | FLREERE RS ATAHAR 1) DSP ARER 5 45 5 \
' SOA, DSP HHHEM SIA F| SOA [HI4EIR i []
e — AN
B BRI B, A T4B0ERE:. fMAE'S SIB
SIB[L7:0] | FLREERE RS RTAHAR ) DSP ARER 5 45 5
' SOB, DSP BHpESM SIB % SOB [ 4E IR i [H]
e — AN B 3
SBI[17:0] | A EE AN, XA
CASI[54:0] | KB RT— DSP BH i ALU SN, T 20k 82
ASEL[1:0] | B2 B 2R 1) A S AR 1%
BSEL[1:0] | FeiF A B F N IIE R
ASIGN[1:0] | WMNES ARSI
BSIGN[1:0] | WMANES B/ 50L
PADDSUBIL0] | ;J%ﬂﬂ%&ﬁ"ﬁ%%fﬁhﬁ%ﬂhﬁy FA T 5025312 48 in sk 34k
CLK[3:0] | IRECETIAN
CE[3:0] | ISR RS 5
RESETI[3:0] | [0, BAfES
SOA[17:0] o B AL it A
SOBJ[17:0] 0 A it B
SBO[17:0] 0 WSS AL A, A 7 )
DOUT[35:0] O DSP % th Zdi
CASO[54:0] o {A}g iﬁiﬁ FI'F —A> DSP BT RIPERE, e
TSR
% 3-14 WEREF AR HR
A Ui S A KB 1
AO register AOHI N 7 17 %
Al register AL Z A7 4
BO register BOfi N\ 25 17 2
B1 register BLi N\ 25 A7 4
C register CHIN T 174
P1_AO register I AN A7 4%
P1_A1l register FRBAL N A7
P1_BO register v e BOKI N FF F7 4
P1_B1 register 4 FHBLEIN T f7- 8
P2_0 register T TR K LR N B A7
P2_1 register F R KRN AT 2%
OUT register DOUTHi th /7 4%
OPMODE register PR P ) 2 A7 4
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3 LR 3.5 H {5 T Ab B AR

AT A YL S AR R R 1

SOA register 274 SOA HIR A
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3 G A

3.6 4

Eop ik
DSP 7 ¥ AR INGS, SCILHON. WsA R AL Tt .
BIINZSAL T 22 B B A i, A A0 N i -
e J4T 18-bit #i A\ B Hi SBI;
o 17 18-bit H A A B SIA.
BEANEh N i 7110 S HF B A7 2 A R 55 AR 2
Fo 2 SR FPGA P2 TN #s o] UAE A ThRe A A Y, 737 9-bit
o7 B F1 18-bit f57. %% .
ek as
Feyk s (multipliers) . TR IN2S 2 5, FSRSZPIgRLIZH . Feikis vl LU
B HI9x9. 18 x18. 36 x 18 B 36 x 36, i N\ it Flan H diti #1729 A7 2 A
AMSFEERE A — R Ie R B A
e —/18x36 JeiEs;
o 18 x 18 Tk,
o U4 9x09IfyERE,
A% B e A] PLC B % — ) 36 x 36 3eikias.
EREEBET
4 DSP %2 B oA & — A 54 {5 ALUBA, S 5] 36y 28 ThRe (33— 45 s,
i N it AL H ity 420 S B A AT A AR ORI S5 B A . SZRFRI SRR B S
o ek EIE/O. BUE A FIEUE B Nk
o RVEINHIHI B0, B B AL C HInENRIEIEE
o HuiEm AL ElE B ML C B iiis B

3.5.2 DSP #{EHRA R E

3.6 B #if

DS102-1.2

AN #1155 ALUSEL[6:0)81 ALUMODE[3:0]7] 523, DSP £ fhig:
PERE . #RER =l T
e IEikZs (multiplier) i =
o ik ZUN#s (accumulator) i
o RILRFN R INAR

I YR AT FPGA mifERERIN H 2 R HEE . GW2A K% FPGA
PE AR T 4 R N B Y 48 (GCLK), BLEEERER ST @, BT
GCLK %, B4 THAIR (PLL). ZERBHIA (DLL). miE 4 HCLK
F1 DDR 17 fifi #3482 O 504 Bk i B DQS S50 Bh B2 U5
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3 ZERI A 3.6 4

& 3-39 GW2A B %R
DLL_ 1/0 Bank0 1/0 Bank1 DLL_
o) B T R W A [ | we
PLL PLL
5 s
@ o]
2 2
S 3
PLL PLL
| GCLK [l
MUX
| |
S =F
w w
5 2
) )
PLL PLL E
o | PP A W [ o
L8 /O Banks /O Bank4 RB
D 1/0 Bank DEDQS I-HCLK

3.6.1 £ EE 4L

GCLK £ GW2A F=iF R nAm, AN ZIR, B 1N%EEMt 8
A GCLK 4%, GCLK Ay e B 4 A0 45 5 FH B e e A N 757 JRR AR < 3 A7 2 1%
V8, B H R B NS R B T T B B e .
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3 G54 3.6 4

K] 3-40 GCLK %R Finz &

o}
m

AN BVATIN BN VAT VAT
ats s ts s ats
<L < <L < <&
\ew/ | Naw/ | Nps/ | o/ | \am/ |
8

g

m

[\
ats
<&

\rse/

g

SELECTOR([3:0] SELECTOR(3:0]
7

VEAVAAVAAVEN
TTTT
A

N/ Ne/N\ew/New/

SELECTOR([3:0] SELECTOR[3:0]
7

VEAVAAVAAVEAN
TTTT
LULLL

Now/\eo/ N/ N/

Q
m

A LLLY.
Aiddikii

3000
[x=\
s
<
\r=/
3200,

SELECTOR([3:0] SELECTOR([3:0]
7

VEAVEAVEAVEANS
TTTT
0 A
New/New/\szn/N\ew/

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

S
Him
q«—

0 A
New/New/ N/ N/

DS102-1.2 41(63)




3 ZERI A 3.6 I

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

& 3-41 DQCE &= E

CE » D Q
> CLK
CLKOUT
CLKIN | }@

DQCE

R BIR ) GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)fz i, 1
Kl 3-42 fiw, WERZHE AT LUEE CRU ZEVUANI Bl N 2 ] sha& %, Hit
ANty B B Bl

& 3-42 DCS A rEH

CLKSEL[3:0] [ > —»

SELFORCE[  >———>

CLKO[ >
DCS -~ CLKouT

CLK1[  >——p

CLK2 — P

CLK3[ >———>

DCS A LAECE YL T LA
® DCS rising edge & =,

RO M A B 80 ) LS e e N & 1, {ERnE P 2 i LA 5 #%
N8, i 3-43 Fizs.

/& 3-43 DCS Rising Edge X T 1 Fr & E

CLKSEL[U] Js‘.\.’itcﬁ to clkd at next clkl rising E:IgE|

\At next clkl rising edge ocutput goes to ™1™

CLKSEL[]

CLKO

CLK1 | | | | | L I | | | I | | | / ll |
cwour = L[ LT LT L | | | | | | | | [ R W

® DCS falling edge ## =
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3 N 3.6 I i
RPLE 4 AR R B R PRI S NE & 0, AR BRI B () N BRI 5

NHTef, &l 3-44 .
/& 3-44 DCS Falling Edge #X T K FrEE

CLKSEL[U] Q switch to okl at nesxt clkl falling Eugl |

CLKSEL[1] \ ;\\At next clkd falling =dge cutput goes to "0 | At mext okt falling edge output goes o "07

CLKD

CLK1 . [ f | L

CLKOUT l r l /

® Clock Buffer #5x{
WA, DCS fijft v i# ) Clock buffer.

3.6.2 HitHER

BUAH PR 2 — i R s ] FRLE , fRIRRBIAE A (PLL, Phase-Locked Loop).
I AMER SN () 225 I o4 (S S I PR ER A B8R 15 5 ISR MAH A

GW2A 7 i ) PLL A RE U S A n] LLER & AN SR, 8L i B AN
ZHCRT LAEAT IS b () 0 3 18 R (5 ARORT 73 A0T) « AL TR o s U R R S e

PLL AR ) 25 M HE ] in  3-45 B
& 3-45 PLL =~ B

IDSEL[5:0] ODSEL[5:0]
6 )'ﬁi
\ LOCK
Defector [ LOCK
CLKIN > DIV |—>|
PFD >
> CLKOUT
+ |—» VCO |—»| VCODIV >
ICP
CLKFB L~ > CLKOUTP
FDIV —> l«—{ LPF |e—>» PS&DCA >
Ly
4 . ‘ L;|3v > CLKOUTD3

FBDSEL[5:0] >

TT

| | | | Js A Ja E T}D o
R

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

PLL [0 E S 0] LLBIE A58 PLL N2 % N, tom] DL iE i ae
et R RNEME S . EENAME S B E RS Y. PLL R E ST
PLAANE PLL SRS 5 & RN, ] DU B 282k 2 1) 4 R i s
Ty EIEREME S R IE RIS S .

GW2A Z7%1 FPGA 7= PLL HEREAN T -
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3 SN2 3.6 I i

o I ASERJEHE: 3MHz~500MHz

e VCO EHHEJuLE: 500MHz~1300MHz

o CLKOUT #i A& uH: 3.125MHz~500MHz

PLL 7] % % A B8 CLKIN B3E47 A2 2 CRE AR 20400, tH B AR R

1. fCLKOUT = (fCLK|N*FD|V)/|D|V

2. fvco = feLkout*ODIV

3. feikoutp = felkout/SDIV

4, fPFD = fCLKIN/IDIV = fCLKQUT/FD|V

o fCLK|N 7"35@)\51541 CLKIN }/szo

® foikour A CLKOUT #ll CLKOUTP &b,

® foikoutn N CLKOUTD i 4h#i%, CLKOUTD SN CLKOUT 43405 i &b .

L ferp N PFD % HH40% .

RUAT ML % IDIV. FDIV. ODIV. SDIV 345 3 HHSE 5% [ i i S 2,
PLL ¥ %€ XU 3-15 Aix.

# 3-15 PLL 30 E X

it 1 R 5s ik

CLKIN [5: 0] LTI AR ETPN

CLKFB LTPN S i N

RESET LI PLL & E AL

RESET_P LD PLL <l (Power Down) 155

RESET | LN IDIV ZAif5 5

RESET_S LN SDIV Al DIV3 Ehifs 5

IDSEL [5: 0] LTI A1 IDIV AE, JEH 1~64

FBDSEL [5: 0] | %A A FDIV A, Yo 1~64

PSDA[3: 0] LTPN ARG (CE T R

DUTYDA[3: 0] | %A NS 2 A I R BT A 20)

FDLY [3: 0] LIITUN CLKOUTP & iR %

CLKOUT i TEARALAN & 2% LG R B s b g

CLKOUTP Lingan T AR 5 2% B R R s b e

N 1 CLKOUT & CLKOUTP 434t &k (i SDIV
CLKOUTD it S B
S CLKOUT 8% CLKOUTP (14345 8 ( iy DIV3
A

CLKOUTDS | firth SRS, DIV A Ry 3)

LOCK Linfaa] PLL Bl feir; 1 Rp8ieE, 0FRREH
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3 ZERI A 3.6 I

3.6.3 =iERT

GW2A %741 FPGA 77 i i i B4 HCLK B BLS2 7 110 52 B M et
fEtar, ST 1R P R B AL e vk 1, aniEl 3-46 B

& 3-46 GW2A HCLK ~& &

HCLK HCLK
Bank0 Bankl

HCLK HCLK

Bank7 T l l T Bank2
HCLK J HCLKMU% L HCLK
Bank6 81 Bank3

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

& 3-46 T LLEF], iR e HCLK [ aa —4 8:1 i HCLKMUX
i, HCLKMUX fE¥AF{T— Bank H1 ) HCLK B4 (s 5 32 3 HoAth AT fo] —
A Bank 1, X875 HCLK A48 A 5800 R 3 o

HCLK R] LAFRAiten F 58 F ) Dh e s an F Fhow

® DHCE: ZIZ I Es e gemith, IhagklT DQCE. Izl
I A i i 5 5 o

® CLKDIV: @il ghorititk, 4> Bank 17—/ CLKDIV.
Rk N AR, — B0 20 0, BT 10 848 AR AR
DHCS: #hZ il ek £y .
PADCLKDEL: ZhZ&SiER AL, T4 I 808 B4 N i

&%,
3.6.4 IR HiHEEF

GW2A %751 FPGA 7= 44t 7 28R4/ AH3F DLL. DLL K ZhRERiHn &
3-47 Fi7Ro
3-47 GW2A ¥ Z8iMFrEE

RESET ——

——>» STEP
STOP ——— |

DLL
CLKIN ——»

———>» LOCK
UPDNCNTL ——»
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3 G A 3.6 4

CLKIN [FRIEAFE T GCLK FIAHAE K HCLK .

THEE 4 STEP (5525 2440 Bank #, #iln: M DLL_LT #
FEA 155 STEP 4xi% 3] Bank0.Bankl.Bank6.Bank7 ) DQS 1 HCLK.
[F {55 STEP W rl il A2k B A - B 2,

3.6.5 DDR f#{i# 5% O K EIE DQS

GW2A %741 FPGA 7= i) DQS #id 4t 7 an Ny Th ek 32 ¥ DDR 17
fitr g3 T I Bh 75 R -

® it DQS fi N, I3 1/4 HHHL
® NHINZAFI AL/ S IRET

o NI EHERMEIRA UGS

® Hifit DDR HiH i i 5 5

® /7 DDR3 5 Hi J& %l

DQS #ibAT 3 Fh LAFHE, KL AR 10 O FK, WK 3-48
B

K] 3-48 DQS K&l

DQSIN[ >
PCLK [ >
FOLK L [ DQSR90
READ[3:0] [ /7
RCLKSEL[2:0] [ > /o [ DQSWO
DLLSTEP[7:0] [_/g— DOSW270
WSTEP[7:0] [ /g DQS -
RLOADN [ > ii [ RVALD
RMOVE [ >—— 8:1
RDIR [ >
WLOADN [ > [ RFLAG
WMOVE [ >
WDIR [ >
HOLD [ >
RESET [ >

00| ~00| W b

——1 > RBURST

——1_ > WFLAG

CDRCLKGEN

CDRCLKGEN k¥ fFrmid m b AN 10, W SGMIl. HAMMMiERA
—/> DQS #1 CDRCLKGEN.

CDRCLKDIV
Bfep o, Thee 5 HCLKDIV 251,
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3 G A 3.7 K4

3.7 K&

fEXT CRU BIARAN S, GW2A R741 FPGA 77 it 7 RiGF & K
Lo, G TP IpERE. BERMBREERBETNES.

3.8 £/EEN

GW2A %741 FPGA F= & — N H e R E B AL MY, HiziEEE
SN IR AR, THERSEA RS BN, CFU M I/O R /725 1]
D RYAEE

3.9 4mizOc E

GW2A %% FPGA 7= 5 32 SRAM Zmfs, Fitt, fk G HEEE
ARG B B SO RS . AR, F P AT DUIRYE B B 75 RO C B B S
{RAELEANES Flash HP. FHLJG, GW2A 22k MW AMEE Flash A iz BUD B #4E 2)
SRAM H1,

GW2A Z7%1 FPGA 7=l 7 2 ek id H 1) ITAG Bt & B =04, b RF
o SARRFE Y GowinCONFIG it & 455 : SSPI.MSPI.SERIAL 1 CPU.
HMERE S (GW2A _Z 5 FPGA /=i i FEHE & F A1)
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3 &l

e
pan

3.10 A N &L TR

A\

I

3.10 F AR

GW2A #J%1| FPGA F=i Nk T — A N e dR, il 2+ 8 MSPI 4ifs
PR AL BP IR, H R B IR 3-16 Fios.

2R 3-16 7 P9 SER HA) i HH TR 18 T
(5 i 5 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 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*
!

o [l N dIRER N ARy 2.5MHz. .
e [2]125MHz Ai&EH T MSPI ZrfEfs st

Fr A e dRIE T DY P st R g B, B RCE TR, rTLRE
275 64 R BREIA . ey IR AT LGB a0 2 30 A 2

four=250MHz/Param.
HABrE Param ABLE S8, Jull N 2~128, HSZRHMEHL
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4 BRI 4.1 TAE%ME

S

Varl |
FE!

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 ) T AR 26 S ARV B A 00 T IR TAE

4.1 TE%H

R 4-1 xR RTEH

e ik B/ME | BNME
Vee % -0.5V 1.1V
VeepLl BYAHEA L -0.5V 1.1V
Vceo I/0 Bank H.J% -0.5V 3.75V
Veex LIV -0.5V 3.75V
Operating Temperature(Industrial) | TR -40°C +125°C
Storage Temperature AR -65°C +150°C

% 4-2 GW2A PG256/ PG256S/PG484/PG1156/MG196 337 TR TG H

L4 7K ik /ME SN E]
L, MG196 #4611 Vecpu M Veepur M1 Vece

V . 0.95v 1.05Vv

cc ERAE—

Vecpu | Z2108AHR O AT 1 1 Ak H L R 0.95V 1.05V

Vecpur | AIABUHE O AT 1 1 HL L R 0.95V 1.05V

Vceo I/O Bank HiJ& 1.14Vv 3.465V

Veex bk By HL 2.375V 3.465V
LEE (TR : :

Tacom | ynction temperature Commercial operation 0cC +85C
g (kk) . .

Tamo | 3 nction temperature Industrial operation 40°C +100°C
FLYR L b

Trave | poer supply ramp rates for all power supplies 0.01mVius | 10mVips
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4 AR 4.2ESD g
% 4-3 GW2A-18 LQ144/QN88 345 TIEVE
4R ik /ME IZPNEN
Vee ZHLE 0.95V 1.05V
AR O/1 IR FE L, LQ144 251 VeepL
V [N 0.95v 1.05v
copLLLon 5 Voc W s —id
VeepLLron FILBAHIA 0/1 it HLHE 0.95v 1.05V
Veex U 2.375V 3.465V
Vccoos I/O Bank HiJk, Y Veex W EBFIHEAE—it 2.375V 3.465V
Vecoowssasz | 110 Bank HLE 1.14Vv 3.465V
ghIR () . .
Tacom Junction temperature Commercial operation 0c +85C
ZER (TR . .
Tano Junction temperature Industrial operation -40C +1001C
FHL 95 FEL 1 T T
Trave Power supply ramp rates for all power supplies 0.01mVius | 10mVis
R 44 PIEREE
SR Eiiipa A /0 27 IZPNEN
fi NI FELIAL
Ins (Input or I/O leakage current) O<Vin<ViH(MAX) Vo 150uA
i N HLIR TDI, TDO,
Ins (Input or I/O leakage current) O<Vin<ViH(MAX) TMS TCK | 120UA
% 4-5 POR %5t
SR iR w/MA KAE
POR HiJEffi | Power on reset voltage of Vcc 0.65V 0.85V
4.2 ESD 4 8€
# 4-6 GW2A ESD - HBM
A GW2A-18 GW2A-55
LQ144 HBM>1,000V -
PG256 HBM>1,000V -
PG484 HBM>1,000V HBM>1,000V
PG1156 - HBM>1,000V
% 4-7 GW2A ESD - CDM
sl GW2A-18 GW2A-55
LQ144 CDM>500V -
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A 4.2ESD Ptk
PG256 CDM>500V -
PG484 CDM>500V CDM>500V
PG1156 - CDM>500V
&K 4-8 #F TAETEE N ER U
EAS it F1 RME | AME | BKME
Ll 110 i NI B (Input or | Voco<Vin<ViH(MAX) - 10uA -
I/O leakage) 0V<Vin<Veeo - 0.01uA | -
/O L4 Hi i
lpu (/0 Active Pull-up 0<Vn<0.7Vceo - -100uA | -
Current)
/0 TR
lpp (/0 Active Pull-down ViL(MAX)<V|n<Vceo - 100uA | -
Current)
¢l I(/I%E%Zgoacitance) SpF 8pF
Vceo=3.3V, Hysteresis=L2H | - 240mvV | -
Vcco=2.5V, Hysteresis=L2H | - 140mV | -
Vcco=1.8V, Hysteresis=L2H | - 65mV -
Vcco=1.5V, Hysteresis=L2H | - 30mVv -
Vceo=3.3V, Hysteresis=H2L | - 200mv | -
Vs i \IE i (Hysteresis for Veeo=2.5V, Hysteresis=H2L | - 130mV | -
Schmitt Trigge inputs) | Vcco=1.8V, Hysteresis=H2L | - 60mv | -
Vceo=1.5V, Hysteresis=H2L | - 40mVv -
Vcco=3.3V,Hysteresis=High | - 440mVv | -
Vcco=2.5V,Hysteresis=High | - 270mvV | -
Vcco=1.8V,Hysteresis=High | - 125mvV | -
Vcco=1.5V,Hysteresis=High | - 70mV -
 4-9 #75 R (Static Supply Current)
B4 S B s B L Bk
GW2A-55 | 100mA
lcc Core HLJFE IR LV kA
GW2A-18 35mA
leex Veex FLUE LT LV fRA GW2A-55 | 30mA
lcco 1/0 Bank FEJEFLL(Vcco=2.5V) LV A GW2A-55 | 70uA
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4.3DC

4.3 DC S 4514

DS102-1.2

R 4-10 /O HEFETERM

o 3R B Veeo(V) NI RIH Vree(V)
w&/ME BRI IZPNEN w/ME BRI IZPNEN

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 11 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 15 1.7
SSTL33_I 3.135 3.3 3.465 1.3 15 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 15 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E 3.135 3.3 3.465 - - -
MLVDS25E 2.375 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 1l 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - - -
SSTL33D_I 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D_lI 1.71 1.8 1.89 - - -
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145 4.3DC AR
% 4-11 IOB H35 DC HS4## (IOB Single - Ended DC Electrical Characteristic)
SR Vie Vi VoL Von loL low
Min | Max Min Max | (Max) (Min) (mA) | (mA)
4 4
8 8
'Ex(T:'TV'L(;??’ -0.3V| 0.8V 2.0V ey O Veco 04V iz iz
24 | -24
0.2V Veeo-02V | 01 | -01
4 -4
8 -8
LVCMOS25 | -0.3V | 0.7V 1.7V sev VY Veeo 04V T
16 | -16
0.2v Veeo0.2V | 0.1 | -0.1
4 4
0.4V Veeo 0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35x Veco | 0.65 X Veco | 3.6V 5 |12
0.2V Veeo-02V | 01 | -01
4 4
LVCMOS15 -03V| 035xVeeo | 0.65x Veco | 3.6v| 04V | Veco 04V g -8
0.2V Veeo0.2V | 0.1 | -0.1
0.4V Veeo-0.4V 2 2
LVCMOS12 | -0.3V| 0.35x Veco | 0.65 X Veco | 3.6V 4 4
0.2V Veeo-02V | 01 |01
PCI33 -0.3V | 0.3 x Veco 0.5xVeco | 3.6V ?/jco X09%xVeeo |15 | -05
SSTL33 | | -0.3V| Vrer-0.2V Veeet0.2V | 3.6V 0.7 Veeorl1V | 8 8
SSTL25 | | -0.3V| Vrer-0.18V | Veget+0.18V | 3.6V | 0.54V | Veco-0.62V | 8 -8
SSTL25 Il | -0.3V| Vaer-0.18V | Vage+0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V| Vaer-0.125V | Vage+0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Vrer-0.125V | Vegrt0.125V | 3.6V | 0.40V | Veco-0.40V | 8 8
SSTL15 | -0.3V| Vaer-0.1V Veget 0.1V | 3.6V 040V | Veco-0.40V | 8 8
HSTL18 | | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V 040V | Veeo-0.40V | 8 8
HSTL18 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
HSTL15 | | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V 040V | Veeo-0.40V | 8 -8
HSTL15 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
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4.4 FF Rk

£ 4-12 1/0 £4y DC S 4514 (I0B Differential Electrical Characteristics)

e

ik

M 2% AT

%)

JuA

7N

LR

VINAuVINB

NG ENES
(Input Voltage)

0

2.4

VCM

FER N L
(Input Common Mode Voltage)

Half the Sum of
the Two Inputs

0.05

2.35

V1hp

7543 %y N 1] IR (Differential Input
Threshold)

Difference
Between the Two
Inputs

+100

mV

IIN

1 N\ HLI(Input Current)

Power On or
Power Off

HA

Vo

1 H1 75 FL - (Output High Voltage
for VOP or VOM)

RT =100Q

VOL

% HL S (Output Low Voltage
for VOP or VOM)

Rt =100Q

0.9

Voo

7% B %y H L JE (Output Voltage
Differential)

(Vop - Vowm), Ry =
100Q

250

350

450

mV

AVop

75 B By o R ) AR A Y
(Change in VOD Between High
and Low)

50

mV

VOS

i HH %272 (Output Voltage Offset)

(Vor + Vow)/2,
RT =100Q

1.125

1.20

1.375

AVos

i %2V A5 4F, (Change in VOS
Between High and Low)

50

mV

L% L

Vop = OV H 4l
Hi %

15

mA

4.4 FRFFH
4.4.1 NEPFXFrE

DS102-1.2

% 4-13 CFU W PS5

EX filiik

HPEER

Min

Max

Lk

tLuta_cru

LUT4 43R (LUTA4 delay)

0.337

ns

tLuts_cru

LUT5 43R (LUTS delay)

0.694

ns

tLute_cru

LUT6 4R (LUT6 delay)

1.005

ns

tLut7 cru

LUT7 43R (LUT7 delay)

1.316

ns

tLuts cru

LUT8 ZEiE(LUTS delay)

1.627

ns

t .
SRCFRU Register output)

B ALIE AT B A7 2 H ] (Set/Reset to

0.93

ns

tco cru

output)

I 1) 27 A7 4% 4t BF ] (Clock to Register

0.38

ns
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A A 4.4 FF R
% 4-14 B-SRAM P FE 23
" n HREEEY 1 p
“w ik Min [ Max |
. I 215 K f A N R] (Clock to . 255 | ns
COADBSRAM | gutput from read address/data) '
N b 281 27 A7 Hi N [A] (Clock to output
fcoor _BsraM from output register) ) 028 |
% 4-15 DSP Wi FS %
" " HEEER ™
¥ ik Min Max i
o 8 543\ 5 17 23 19 ] Clock to output
fcor_psp from input register) ) 240 ne
. I b B /K 27 A7 28 IR [A] (Clock to output | 120 | ns
COPR_DSP from pipeline register) '
. I b 34 L 27 A7 AR FRIN ] (Clock to output | 042 |ns
COOR_DSP from output register) '

DS102-1.2
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4 AR 4.4 JF RA51E
4.4.2 SpERFF R HF1E
R 4-16 ST
‘ 8 7 6 ‘
ZFR Wi | 28 : : : FALAT
Min Max Min Max | Min Max
Clocks TBD |TBD |TBD TBD | TBD | TBD | TBD | TBD
Eg;’UT‘P'” TBD |TBD |TBD TBD | TBD | TBD | TBD | TBD
General /O Pin | 15y | 15 | 18D | TBD | TBD | TBD | TBD | TBD
Parameters
R 4-17 Fr N RIRE AR
LR s /ME A wNE
‘ s R E AT (0 to+ 85C) 106.25MHz | 125MHz 143.75MHz
MAX T R R 6 (-40 to +100°C) | 100MHz 125MHz 150MHz
tor iy 8k Duty Cycle 43% 50% 57%
topyr | M4 Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP
2 4-18 PLL Frotds i
E i /ME HARE B NE
VCO 8 vt H 500MHZ - 1.2GHz
3 5 ) 1] - 450us 600us
ML Z - 180° -
AL iR 2 - +/-200ps
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4 B 4.5 YmFEiE D bt

4.5 dmiziE O PR

GW?2A %% FPGA 7= i GowinCONFIG it B X B35 : MSPI X . SSPI
i, CPU . SERIAL B, VE4IERHES % (GW2A _ZJ5/FPGA /~
A P B Do

4.5.1 JTAG #HER O FiRE

GW2A %71 FPGA 7= i1 JTAG Bt B 54 IEEE1532 FrifEAll
IEEE1149.1 i1 A9 4tibriE

JTAG B & 45 XA B B 2 SO T 408 GW2A R7%1 FPGA 7= i i
SRAM H1, i H 5 G B A k.

JTAG Fmfe i X - & 4-1 Frzs o

& 4-1 JTAG GREERN FrEE
TCK : Ttckftco Ttckp Ttckh u Ttckd
; i Tips Tiph Ttckftex
- Y C X
00 valid data valid data
R 4-19 JTAG REHEE FSH
SRR | ZHE XL wME | KNE
- TCK " B&H E 4 H 208 € (Time from TCK 1ons
tokitco falling edge to output)
- TCK FRF# 2% H S BHE 2E (Time from TCK 1ons
tekftex falling edge to high impedance)
Tickp TCK 4 E ] (TCK clock period) 40ns
Ttckn TCK i g H PR ] (TCK clock high time) 20ns
Tiew TCK i IK H I E] (TCK clock low time) 20ns
Tips JTAG & i (JTAG PORT setup time) 10ns
Tiph JTAG I{EFfAS 8] (JTAG PORT hold time) 8ns

4.5.2 MSPI R IEOM FiRE
MSPI Bt B, Bl FPGA E N F884F, i@id SPI #1033 \4hE Flash
S HL I B

MSPI Zi FEAE AR BC B #0805 A\ SME Flash 2 J5, 75 2R il fid
% RECONFIG_N it (T # AL E . GW2A-55 3 1 30—k 1 ah iy
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4.5 JwiEHE O FrAn ik

MSPI it & H#4E, niRicE M, FEFEN Lo itk RECONFIG_N #%
b, GW2A-18 2341 B vk F 20 MSPI iR B 4E, S5 — kil B 2,

FPGA H 34T MSPI it & £ 1E .

& 4-2 GW2A EHi LhrFE
WeeVeoxNVocoo I,Z
* Tportready =
i
READY il
DOME /
& 4-3 GW2A RECONFIG_N fili & i /5 [
RECONFIG_N N L
# Trecfglw P
READY 5 i £
;ﬂTre::fgtrd?n Treadylw f
DONE Trecfgtdonel "
& 4-4 MSPI GREAN FREE
READY £
| Treadytmcsl
MCS_N e /
! Tmspis Tmspih :
Treadytmclk N‘ Tmclkh e Tmclkl Tmclkp g
t Tmclkftco
m { valid data X valid data A
% 4-20 E¥r LB RECONFIG_N fi ki 523
SR | SHE X BAME | BKE
W2 E & EE] READY B EFHUSIIRE (Time
Tpotready | from application of Ve, Veex and Veeo to the | - 23ms
rising edge of READY )
T RECONFIG_N i H F ik %6 B2 (RECONFIG_N 2Ens ]
rectlw low pulse width)
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4 BRI 4.5 GwFiE O e br e
SR | ZHE X RAME | RKNE
RECONFIG_N F[##%] READY 2§ HL 1 [ B 4E
Trecfgtrdyn ( Time from RECONFIG_N falling edge to | - 70ns
READY low)
T readyiw READY {i% Hi~F ik %5 & (READY low pulse width) | TBD -
RECONFIG_N F[#77%] DONE ZZAI FEF (1) B 4E
Trectgtdonel (Time from RECONFIG_N falling edge to DONE | - 80ns
low)
& 4-21 MSPI wmEHEAR FS5H
SR | ZHEE X RME | &RKE
Tmclkp MCLK B 4£f & #(MCLK clock period) 15ns -
Tmekn MCLK I = B3P ] (MCLK clock high time) | 7.5ns -
Tmelki MCLK H % B ~FFf 8] (MCLK clock low time) | 7.5ns -
Trnspis MSPI PORT & 71 [a](MSPI PORT setup time) | 5ns -
Tmspin MSPI PORT {41 7] (MSPI PORT hold time) | 1ns -
. MCLK "~ B 2 Kt 4 15 4E (Time from MCLK | 10ns
melkitco falling edge to output)
READY L JF#5%] MCS_N i H °F i 7] (Time
Treadymes from READY rising edge to MCS_N low) 100ns 200ns
READY EFA#TEIZE—> MCLK ¥y} [H](Time
Treagymek | from READY rising edge to first MCLK edge) 2.8s 4.4us

DS102-1.2

B 72 B HESKR, ] MSPI B GW2A K51 FPGA 7= it 174
e, R L LU 4

e MSPI £ 11#fE
S VIR R AR BT — R Zm AR, RECONFIG N #5“NON-RECOVERY”

W&

o JHIHHIYmIE
R S AR I RECONFIG. N — MG HLF ik
4.5.3 SSPI &R 1= O FirE
SSPI LB, Bl FPGA fE NMEsE, HAMIE Host i@id SPI #: 0%

GW2A Z7%1 FPGA 7= i T & .
SSPI g A e B 4-5 s
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4 A 4.5 YmFE L O e br
& 4-5 SSPI fRfE = NET 7
READY .E
éTready‘(csI M Tesw
SSPILCS_N ——\ %—\
CLKHOLD_M
# Tsspis ” Tsspih ; Teolk o Tsold Wt »
SCLK ——\—/ﬁ ; I
% Treadytsclk g | Tsclkftco : “m' | Tsclkftex
S0 { valid data X valid data >—
FHORET P 253k 4-22 ik
R 4-22 SSPI ZRFEBAN F 54
SR | SHE XL wME | KA
Teckp SCLK k% E #1(SCLK clock period) 15ns -
Tscikh SCLK i £ i BT B ] (SCLK clock high time) 7.5ns -
Tscik SCLK %Ik HL P [3] (SCLK clock low time) 7.5ns -
Tsspis SSPI PORT &7 [A](SSPI PORT setup time) | 2ns -
Tsspih SSPI PORT R+ [H](SSPI PORT hold time) ons -
- SCLK T B 2 E 4 H I ZE(Time  from SCLK 10
sclkftco . - ns
falling edge to output)
- SCLK "Rt 2140 H = BN ZE(Time from SCLK | _ 10ns
scikftex falling edge to high impedance)
Tesnhw CSN = PRk 58 B (CSN high time) 25ns -
- READY L7ti%] CSN {H T} 8] (Time from
readytcs| READY rising edge to CSN low)
- READY EFHEZ—4> SCLK it [ (Time from | 1o ]
readytsclk READY rising edge to first SCLK edge)
B 7 LR, {F ] SSPIAR AT GW2A &5 FPGA 7= itk AT dm g,
7 2 LA 55
® SSPI#ZOffifE
IR IR BT — R g FEI, RECONFIG_N #%5y “NON-RECOVERY”
o I IRIE
T DB AR E I RECONFIG_ N — MG HE P ik
4.5.4 CPU 3%
CPU Zwfifi = F, HOST ifiid DBUS # % GW2A #%1] FPGA 7= fhik
ITHRIERCE . Br 1w ERZEDKR, [ CPU BixiX GW2A R7%1 FPGA 7= i
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S W IR FE BT — IR I FER , RECONFIG_N # ~“NON-RECOVERY”
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o B HIYmIE
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4.5.5 SERIAL &1
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SERIAL e B3, Host @il FATHIOXF GW2A 2% FPGA 7= i AT
BE. BT E EBESR, {f] SERIAL # X% GW2A %71 FPGA 7= itk
ITYFE, 7532 LR 244
® SERIAL #11dRE

IR IR B T — R S A, RECONFIG_ N % 5“NON-RECOVERY”

o JRENHIGTE
HHT B 49 E I RECONFIG_N — MG P ik b
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5 ST HER

5.1 #Fan4

5.1 et

B 5-1 {frep R 5% - ES

5%%14% BiER

GW2A - LV 55 PG 484 ES
Product Series — T Optional Suffix
GW2A ES Engineering Sample
Core Supply Voltage PIN Number
LV 1.0V
Logic Density Package Type
18 20,736 LUTs LQ LQFP
55 54,720 LUTs PG PBGA
5-2 g2 #p & 777% - Production
GW2A - LV 55 PG 484 C7/16
S T T T

Product Series
GW2A

Core Supply Voltage
LV 1.0V

Logic Density
18 20,736 LUTs
55 54,720 LUTs

DS102-1.2

- L Temperature Range

C Commercial 0C to 85C
| Industrial -40°C to 100°C
Speed Grade

6 Slowest

7

8 Fastest

- PIN Number

Package Type
LQ LQFP
PG PBGA
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5.2 ZefFE bR

5 ST HER

5.2 s fFE AR

o SRR AR R RIS T a5 S, WK 5-3 Arw.
& 5-3 S E RN

®
GOWINEET

> GW2A-LV18PG256C7/I6

> YYww

B LLLLLLLLL

Part Number ——
Date Code —
Lot Number —
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