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2.1 JoEhE

R

iz Gk GW2AR #7591 FPGA 77 2 i 2 2 PR R RO R o — A
i e RGBT R, 7E GW2A R5IFERE FAE R T F E A &1 SDRAM
hgls F, [FIRT BB GW2A &7 & PERER) DSP #1iE, il LVDS #2111 LA
FE 1 BSRAM 17fifi a5 TE YR,  IX 48 A iR 0 B YR $E O RS 157 1) FPGA 2244 DL )
55nm L. Zf# GW2AR & F F mid S A I N 37 5

m o SARIRALE R T3 B ERER T FPGA TR IF KM d%, i
GW2AR %% FPGA F= i, BENE5E FPGA 484 AR Atk FeAEEE R
SRRl AR

2.1 ZiRFER

GW2AR %1 FPGA 7= K oA T 25, SR, FFEER
ROHS #54. GW2AR %1 FPGA F= i 15 B4 A IPC-1752 FrifE 3
/fq:o

22 HEMBEAHF /O 8. LVDS X#

F2-1HJKAR YO ER, LVDS 3

ESg:S [ 5 (mm) JsF(mm) E-pad X~} (mm) GW2AR-18
LQ144 0.5 20 x 20 - 120(35)
EQ144 0.5 20x 20 9.74x9.74 120(35)
QNS88 0.4 10x 10 - 66(22)
LQ176 0.4 20 x 20 - 140(45)
EQ176 0.4 20x 20 6x6 140(45)
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2.3 HLRA T

o KFJ+ GW2AR % FPGA = i 3 ay 4 R 465 0 77 =0, TE4NE BiE S % 1.3 RiE.

Himg AT

e JTAGSEL_N 1 JTAG &2 058 I, ITAGSEL_N 5| A ITAG T # 1) 4 5] I(TCK,
TDI. TDO. TMS) AA[[FEE R AN 110, HFRMEIEIE N ITAG T 4 M5B AN
1/O I} 15 - 24 mode[2:0]=001 i}, JTAGSEL_N 5 JTAG it & 1) 4 NI (TCK.
TMS. TDI. TDO) W LL[RIN & E A GPIO, I & K H P 110 #0in 1.

2.3 HiRER

% 2-2 GW2AR HEER

VCC VCCOO0 VCCO1 VCCO2
VCCO3 VCCO4 VCCO5 VCCO6
VCCO7 VCCX VSS NC
VCCPLLLO VCCPLLL1 VCCPLLRO VCCPLLR1
2.4 EHHB
& 2-3 GW2AR-18 At SDRAM F[H-EHM ETIE
GW2AR-18
(=g Bt
QN88 LQ144 EQ144 | LQ176 EQ176
BANKO 8/4/2 19/8/4 19/8/4 | 19/9/6 19/9/6
BANK1 9/4/4 12/6/6 12/6/6 | 18/9/8 18/9/8
BANK2* 41211 12/6/3 12/6/3 | 12/5/3 12/5/3
- BANK3* 17/6/3 24/11/6 | 24/11/6 | 20/8/4 20/8/4
/O B3/ 53 X ILVDS?
BANK4 8/3/3 17/8/6 17/8/6 | 19/9/8 19/9/8
BANK5 10/5/5 16/8/5 16/8/5 | 18/8/5 18/8/5
BANK6* 9/4/4 12/6/3 12/6/3 | 17/8/6 17/8/6
BANK7* 1/0/0 8/4/2 8/4/2 17/6/5 17/6/5
R 1/0 32 66 120 120 140 140
FEort 28 57 57 62 62
True LVDS %t 22 35 35 45 45
VCC 4 0 0
VCC/NCCPLLL1® 0 4 4
VCCX 0 0 0
VCCX/ VCCO2/ VCCO6/VCCO7? 3 4 4 0 0
VCCX/VCCO2/VCCO3/VCCO6/VCCOT 0 0 0 12 12
VCCOO0 1 1 1 2 2
VCCO1 1 1 1 2 2
VCCO2 0 0 0 0 0
VCCO3 1 2 2 0 0
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2 Wik 2.4 F %A
— GW2AR-18
QN88 LQ144 EQ144 | LQ176 EQ176
VCCO4 1 1 1 2 2
VCCO5 1 1 1 2 2
VCCO6 0 0 0 0 0
VCCO7 0 0 0 0 0
VCCPLLLO 0 1 1 0 0
VCCPLLL1 1 0 0 1 1
VCCPLLRO 0 1 1 1 1
VCCPLLR1 1 1 1 1 1
VSS 7 6 6 8 8
MODEO 1 1 1 1 1
MODE1 1 1 1 1 1
MODE?2 0 1 1 1 1
EXTR 1 1 1 1 1
JTAGSEL_N 0 0 0 0 0
& 2-4 GW2AR-18 A#k PSRAM £ EHH EI®R
— GW2AR-18
QN88 EQ144
BANKO 8/4/2 19/8/4
BANK1 9/4/4 12/6/6
BANK2* 4/2/1 12/6/3
1O B3/ 43 56 BANK3* 17/6/3 24/11/6
/LVDS! BANK4 8/3/3 17/8/6
BANK5 10/5/5 16/8/5
BANK6* 9/4/4 12/6/3
BANK7* 1/0/0 8/4/2
RS0 32 66 120
ZEGPRT 28 57
True LVDS %t 22 35
VCC 4 0
VCC/NVCCPLLL1? 0 4
VCCX 0 0
VCCX/VCCO1/NVCCO6® 2 0
VCCX/VCCO4/NCCO6® 0 2
VCCO2/VCCOoT7? 2 3
VCCOO0 1 1
VCCO1 0 1
VCCO2 0 0
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2 Wi 2.5 B RHIE LU

GW2AR-18
=9 BNt
QN88 EQ144

VCCO3 1 2
VCCO4 1 0
VCCO5 1 1
VCCO6 0 0
VCCO7 0 0
VCCPLLLO 0 1
VCCPLLL1 1 0
VCCPLLRO 0 1
VCCPLLR1 1 1
VSS 7 6
MODEDO 1 1
MODE1 1 1
MODE2 0 1
EXTR 1 1
JTAGSEL_N 0 0
!

o [1] Hum/Z4rILVDS /O I H B CLK &R, F#EE I,

e [2] JTAGSEL_N #1 JTAG & 2 B/ &, JTAGSEL_N 5IIA JTAG ) 4 451
(TCK. TDI. TDO. TMS) AA[[HEIE AN 110, HEKHKEE N ITAG T 4 45
1A R 9 110 I A 10 5

o [3] SIHEH;
[4] LQ176 %) VCCX,VCCO2, VCCO3, VCCO6 1 VCCO7 X3 #F 2.5V,

2.5 EHIE X PR

GW2AR %741 FPGA 7= it & FRILEAS [R] i 38 26 F ko REAS [R] FI E
F 2-5 XEE A /0 K IE . BEZ RS E . THE
JEIF 5 SCRA R B B e ST T VR
= 2-5 GW2AR %%l FPGA = REBIE X 488
BRI il EL
FH P 110 &

[End]$2 L8 BITE S A A BA5 S, A4 L(left) R(right)
B(bottom) T(top)

[Row/Column Number]$2 {1/ JITE g8 44 it B AR T 547 B
I/O/LVDS %2, #i[End] T(top)sk B(bottom), MIFRMFIE L, RIE
XS CFU 313 #[End] N L(left)sk R(right), M4
R, RVE DRI CRU AT B[A/BIR L E /05 S X5 B
J71F 4 LVDS BR8] A SCR A LVDS it

IO[End][Row/Column
Number][A/B]

Z UIREE
10 [End][Row/Column Numbef][A/B]/MMM‘ ZUIREEE X, IMMM RoRTERT ™ 1/0 DhREM AL 47 7
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2 Wi 2.5 B RHIE LU

B AR J7 1A |

AN —FPELZ A INRE . X LE DI REANE B BB, X e ik
af LLHAEA P 110

RECONFIG_N [, WS Edr | AR AR 2681 GowinCONFIG Fit &

e FL SRR 2 Fi AT AT 88 3T dm AR L

READY Vo B HL T 5 TV 8 PR AT R
DONE /o 151 HL PR 7 BT 58 R dm AR T B
I B PR s o 52 Al gm A FE B B g R e B 2 T
MSPI #5 Flash v )33 B2 & £ 5 1 FASTRD_N, {KH-H
FASTRD_N/D3 /o i%%%ﬁﬁ =ik Flash U7 A2, & PR s 58 Flash
i I
CPU #0411 D3
MSPI # 2 R i 8 MCLK
MCLK/D4 Vo CPU ({53 11 DA
MSPI #2R f# GEE 5 MCS_N, {KHL A%
MCS_N/D5 Vo CPU it F % 11 D5
MID7 Vo MSPI 5~ MISO: Master 3% \/Slave Z3E 4+
CPU #i T 1% 1 D7
MO/D6 /o MSPI #:F MOSI: Master 5% H/Slave ¥Hzim A

CPU #5141 D6
SSPI A FHEREZ S SSPI_CS_N, {KH A%, NHE
SSPI_CS_N/DO 110 A

CPU #i F pydaum 1 DO

SSPI #,F MISO: Master ¥3E%i \/Slave HdE i H!

sobt /0 CPU fitsX F 83 1 D1

SIID2 Vo SSPI #i:{F MOSIf Master %4 % Hi/Slave Fd% A\
CPU #F B4 im 1 D2

T™S I, WSS EH | ITAG Fal 4T

TCK | é;AG BECEATI BN, 75 EE PCB _Fi%EH: 4.7K FHird

TDI I, MBS L4 | IJTAG B AT IR

TDO ¢} JTAG B A A7 Hid i o

JTAGSEL_N I, ANESs Bdr | ITAG BEAUERE S, (RHFAR

SCLK SSPI, SERIAL, CPU £ i g A

DIN , WS _EHL | SERIAL BN BIEEERA

|
|

DOUT o) SERIAL #3550 far

i HLP s SSPI AR CPU R 1EE 2L

CLKHOLD N  PIERSSLAL | e ok SSPI B A CPU B B AL
WE_N | CPU fa Tk D[7: O Hn N4 H 7 1)
GCLKT_[X] | ERNENER, T(True) , [X]: ERNETFS
GCLKC_[x] | 4RI NI, C(Comp) , [X]: &JRiEES
LPLL_ T fo/RPLL_T fo || FEIAIAT A PLL REEINE I, T(True)

LPLL_C fb/RPLL_C fb || JEIAAIL PLL B4R E A, C(Comp)
LPLL_T_in/RPLL_T in || JEiAIAL PLL BB NE I, T(True)
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2 Mk 2.61/0 BANK i8]

E AR Ji1A] i B

LPLL_C in/RPLL_C_ in || FeifA 32 PLL B N, C(Comp)

MODE2 I, WS 4 | GowinCONFIG fit 8 4% 20k 45 5 i

MODE1 I, WS 4 | GowinCONFIG it 8 4% 20k 45 5 i

MODEO I, WS 4 | GowinCONFIG fit 8 4% 20k 45 5 i

EXTR NA A 10K 1% HLBH b

HeEw

NC NA i ER R

VSS NA Ground % JHl

vCC NA 1% H it F A A

VCCO# NA I/O BANK#[) 1/O Hi {3t H &

VCCX NA 5 By v At P A T

VCCPLLLO/1 NA JEi PLLO/ LR AEFEE A, LQFP B3 Hiok

VCCPLLRO/1 NA Fi PLLO/M LB AEFE A, LQFP B3 Hiok

VCCPLLL NA PBGA #%5: /il PLLO/L H A H 2 B FRT FR

VCCPLLR NA PBGA f#: £ PLLO/L H 4t Fo A T FR
2.6 I/O BANK i}AH

GW2AR %71 FPGA 525459\ 110 BANK [X, K 2-1 5 GW2AR %
% FPGA 771 1/0 BANK 2k R & & .

2-1 GW2AR %%l FPGA /=@ I/O BANK ¥t EHE

GW2AR

B S5 IT 25 T GW2AR 251 FPGA 77 b A Fh ) 26 18 I 2 A 7
=K. GW2AR %741 FPGA 7= i 1)\~ BANK H J\FhEi e [X 73,

P 110, HYE. sl A B A5 FETER X 4) . GW2AR #7411 FPGA
FE e R = B A I LR BT

° 78 BANKO 1) 1/0, EFEZAEE BANK 481k .
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2.61/0 BANK B
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F7r BANK1 #1710,
B> 5 Bank2 i 10,
F7R BANK3 H1[1 1/0,
B> 27 BANKa $116 110,
B> 7 Banks Wi 10,
F7Rk BANKS6 H1 [ 1/0,
F7R BANK7 H11 1/0,

HFEABE BANK 221k
HABItEE BANK 24t
HFE A BE BANK 2214k
WPt lE BANK 254k
HABtkE BANK 24t
HFE A BE BANK 221k
TP FE BANK AR4L

#7~ VCC. VCCX. VCCO, ExRFTAL,
B0 %5 vss, MGG,

Bl %7 NC.
B =55 mem ExTR.
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3 B o A s e 3.1GW2AR-18 2848 Bl o A s 2 IR

3.1 GW2AR-18 BHEMNI T ~EE

3.1.1 QN88 E 4y = E (R SDRAM)
& 3-1 GW2AR-18 & QN88 R EM 5> H ~EE (A# SDRAM)

88 87 86 85 B84 83 82 81 80 V9 V8 4V 76 7H 74 73 72 71 70 B9 68 &Y

Eoecoccocce-000000000 -

[

B8
;@
e
gl
' @
)
e
10
45
e
e
8@
9@
©

- 0000000000000 -

24 25 26 27 28 29 30 31 3 3 34 35 36 37 38 39 40 41 42 43 44

%= 3-1 GW2AR-18 2&fF QN88 Wk SDRAM 3k /O BB

VCC 1,22, 45, 66
VCCOO0 78

VCCO1 67

VCCO3 58

VCCO4 44

VCCO5 23

VCCX/ VCCO2/ VCCO6/ VCCO7| 3,12, 64
VCCPLLL1 14
VCCPLLR1 50

VSS 2,21, 24,43, 46, 65, 68
EXTR 47

MODE 87, 88
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3 B o A s e 3.1GW2AR-18 2848 Bl o A s 2 IR

3.1.2 QN88 B 5 R EE (F#k PSRAM)
& 3-2 GW2AR-18 & QN88 R EM 57 H R~ EE (FH#Z PSRAM)

88 87 86 8> B84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67

BBecoceoeooceee 000000000 - -

un wn wn =] (=] (=] (=] (=] N =)
= ca w = = P = un (=]

L N

=] fa] (=] ~J o Ln

- £ £ LN (%] (%] n (%] i
| o = = %] [¥%] = i

J
=
£
o

' |8
>
©
o
®
e

0 ®
©

a0
®
®
>
®
®
>

o N N | |
wn

Y
wn

Pl
fd

sl 020020 020 000 A0 20 20 20 00 A M X

3 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44

#+ 3-2 GW2AR-18 25 QN88 IE /O EH)(HH#k PSRAM)

VCC 1,22, 45, 66
VCCOO0 78
VCCO2/VCCO7 3, 64
VCCO3 58

VCCO4 44

VCCO5 23
VCCX/VCCO1/VCCO6 12, 67
VCCPLLL1 14
VCCPLLR1 50

VSS 2,21, 24,43, 46, 65, 68
EXTR 47

MODE 87, 88
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3.1GW2AR-18 #3145 o A 2 K

3.1.3 LQ144/EQ144 E 9 6~ =E El (R#x SDRAM)
& 3-3 GW2AR-18 28 LQ144/EQ144 HEBRHHRE El(lim SDRAM)

131 130

144 143 142 141 140 129 138

137 138 135 134 133 132

14 113 12 11

25 124 123 122

(L I SR

Y

=1

w e

M & A pa

= T R R

BN ERRHEERR

]

[ R R R
Mo oA S

£
=

L
n

]
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I I TR TR R R T R T- BT = = = =
Mo 5 fa Mmoo = & o = E

T BB M LS ML ST B4

50 i1 52

51 B4 F5 ER

ET EB

55 B0 B1 B2 B3 B4 B5 65 67 B8 BS TO T1 T2

% 3-3 GW2AR-18 & LQ144/EQ144 IE I/O E ) (A SDRAM)

VCC/NVCCPLLL1 1, 36, 73,108
VCCOO0 127

VCCO1 109

VCCO3 77,91
VCCO4 55

VCCO5 37

VCCX/ VCCO2/ VCCO6/ VCCO7 | 5,19,31,103
VCCPLLLO 8

VCCPLLRO 104
VCCPLLR1 81

VSS 2,17,53, 74, 89, 107
EXTR 75

MODE 142, 143, 144
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3.1GW2AR-18 #3145 o A 2 K

3.1.4 EQ144 EM S /R EE (HH#: PSRAM)
& 3-4 GW2AR-18 £&fF EQ144 #HEEM R alﬁ(mﬁ% PSRAM)

[ T S

=~ @

W o

MR o

5.0 oo o000 OO 00

18
i7
-

5éaéévéaémeéa¢-
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144 143 1

42 141 140 133 138

137 136 1

35 134 133 132 131

130 1

.H.BG@EB@@@BB@@EB @9999999999899999

cooobeocecee
BERELILEEE2RBRE S

]

o ]
o Q T

393@@696@@93@@6 e 336@036@@396@33@@

T 38

39 40 41 42 43 44 45 45 4T 48 43

50

5l 52

Kl R4 KR KR KT KR F9 BD B1 B2 B3 B4

% 3-4 GW2AR-18 254 EQ144 3k /O ER(R#k PSRAM)

B85

86

liT}

68 B3 TO T1 T2

VCC/VCCPLLL1 1, 36, 73, 108
VCCOO0 127

VCCO1 109

VCCO3 77,91
VCCO5 37
VCCO2/VCCO7 5,19,103
VCCX/VCCO4/VCCO6 31,55
VCCPLLLO 8

VCCPLLRO 104
VCCPLLR1 81

VSS 2,17,53, 74, 89, 107
EXTR 75

MODE 142, 143, 144
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3 B o A s e 3.1GW2AR-18 2848 Bl o A s 2 IR

3.1.5 LQ176/EQ176 E I 16 =~ =El (R#k SDRAM)
& 3-5 GW2AR-18 2 LQ176/EQ176 BB & #n = = Bl (X SDRAM)

176 175 174 173 172 171 170 1689 168 167 165 165 164 163 162 161 160 13 55 150 148 145 147 146 145 144 143 142 141 140 1321

ceecceeceeee00oe00m000 GGOGGGGGDGGOGGOGQD
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VCC 1, 44, 89, 132

VCCOO0 155, 176

VCCO1 133, 153

VCCO2 118, 130

VCCO3 95, 110

VCCO4 67, 88

VCCO5 45, 65

VCCO6 22,40

VCCO7 5,13

VCCX 23, 66, 115, 154

VCCPLLLO | N/A

VCCPLLL1 | 34
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VCCPLLRO

127

VCCPLLR1

94

VSS

2,43, 46, 87, 90, 131, 134, 175

EXTR

91

MODE

111,112, 113
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4 FHEE R

4.1 #3% R ~f QN88 Package Outline (10mm x 10mm)

4.1 F3 R ~T QN88 Package Outline (10mm x 10mm)
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00000000000/00000000000
m . AEJLEAEL % b1
BOTTOM VIEW
— MILLIMETER
MIN | NoM | MAX
0.70 [ 0.75 | 0.80
A 0.80 | 0.85 [ 0.90
0.85 | 0.90 [ 0.95 [ A
Al 0 0.02 | 0.05
b 0.15 | 0.20 | 0.25
bl 0. 10REF A
¢ 0.18 | 0.20 | 0.25
D 9.90 | 10.00 | 10.10
D2 6.64 | 6.74 | 6.84
e 0. 40BSC
Nd 8. 40REF
E 9.90 | 10.00 | 10.10
E2 6.64 | 6.74 | 6.84
Ne 8. 40REF
L 0.30 | 0.40 | 0.50
K 0.20 - -
h 0.30 | 0.35 | 0.40
L/FT§T?§QTT 300x300
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4 BHERAN 4.2 #3 ]~f LQ144Package Outline (20mm x 20mm)

4.2 F3 R~F LQ144Package Outline (20mm x 20mm)
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Al 005 | — | 015
A2 135 | 140 | 145
A3 059 | 0.64 | 0.69

018 | _ | 026
bl 017 | 020 | 023
c 0.13 0.17

cl 0.12 | 0.13 | 0.14
D 21.80( 22.00 | 22.20
D1 19.90 | 20.00 | 20.10
B 21.80| 22.00 | 22.20
E1 19.90 | 20.00 | 20.10

e 0.50BSC
v |oas5| — o7
Ll 1.00REF

9 o | _ [ 7
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4 FHEE R

4.3 #3 ]~f EQ144Package Outline (20mm x 20mm)

4.3 F3 R~ EQ144Package Outline (20mm x 20mm)

uG229-1.2

eB \\
[
\ |
‘57 /
' 7
|, 7

-
L1=

DETAIL: F

bl

IILIIIIILIIIIIIIEIIEILE Y

?

D2222227227: 2]

N

BASE METAL
‘WITH PLATING

SECTIONB-B

& 4-3 3 R~ EQ144
36
1ﬂﬂﬂﬂﬂﬂﬂﬂﬂHHHHHHHHHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
= 37
. - 5
= E72
TOTTToroooororrrorroorrorrroronrri
108 73
axl
@UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU \ AZA
. a1
D1
108 73
[ A
= =
. -
= O =5
1UUUU [Trrornt UUUUUUUUUU%UUUUUUSE
b €

C
9% LA I e e,

SYMBOL MILLIMETER
MIN | NOM | MAX
A _ _ 1.60
Al 0.05 — 0.15
A2 135 | 140 | 145
A3 0.59 | 0.64 | 0.69
b 0.18 _ 0.26
bl 0.17 | 020 | 0.23
C 0.13 _ 0.17
cl 012 | 0.13 | 0.14
D 21.80| 22.00 | 22.20
D1 19.90 | 20.00 | 20.10
E 21.80| 22.00 | 22.20
El 19.90| 20.00 | 20.10

e 0.50BSC
eB 21.15 21.40
L 045 — 0.75

L1 1.00REF
6 o | _| 7

el | D2 E2

A\ 383+383 9.74REF | 9.74REF
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4 BHERAN 4.4 #3 R ~f EQ176 Package Outline (20mm x 20mm)

4.4 F3 R~T EQ176 Package Outline (20mm x 20mm)

# 4-4 R R~ EQ176

b

7
7
7.
7
7
i
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N SRR

2

L1 BASE METAL WITH PLATING

DETAIL: F SECTION B-B

D MILLIMETER
Dl SYMBOL
12 8 MIN | NOM | MAX
(0000 DARN0 DA AR RORANARANARRANE A 60
133 5 P — — :
= = Al 005 | 0.10 | 0.15
= = A2 130 | 1.40 | 1.50
= = A3 059 | 0.64 | 0.69
= = b 014 | _ |022
= = HIE bl | 013 | 016 | 019
= = c 013 | __ | 017
= = cl 012 | 013 | 0.14
= = D 21.80 | 22.00 | 22.20
176 = =
I DI [19.90 | 20.00 | 20.10
T UCTTOTCU VOO OO UU TGO .
f “ E 21.80 | 22.00 | 22.20
b e El 19.90 | 20.00 [ 20.10
e 0.40BSC
L 045 | 0.60 | 0.75
L1 1.00REF
0 o | _ | 7
B ri ,:Jl\d o D2 E2
236%236 6.00REF 6.00REF

UG229-1.2 21(22)




VESE-INGD 4.5 #3 R ~f LQ176 Package Outline (20mm x 20mm)

4.5 F3 R~ LQ176 Package Outline (20mm x 20mm)

& 4-5 #% R~ LQ176

DETAIL: F
7b4>
SECTION B-B
SYMBOL MILLIMETER
MIN NOM MAX
A _ _ 1.60
Al 0.05 0.10 0.15
A2 1.30 1.40 1.50
A3 0.59 0.64 0.69
b 0.14 _ 0.22
bl 0.13 0.16 0.19
c 0.13 . 0.17
cl 0.12 0.13 0.14
D 21.80| 22.00 | 22.20
D1 19.90( 20.00 | 20.10
E 21.80| 22.00 | 22.20
El 19.90( 20.00 | 20.10
e 0.40BSC
eB 2115 | 2140
L 0.45 | 0.60 0.75
L1 1.00REF
9 0 | _ | 7
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