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LQ144 0.5 22 x 22 120 (35)
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LQ176 0.4 22 x 22 140 (45)
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2.3 HLYEA T

2.3 HiRERH

% 2-2 GW2AR HEER

VCC VCCOO0 VCCO1 VCCO2
VCCO3 VCCO4 VCCO5 VCCO6
VCCO7 VCCX VSS NC
VCCPLLLO VCCPLLL1 VCCPLLRO VCCPLLR1
2.4 EH%E
£ 2-3 GW2AR-18 A#% SDRAM S#4ERIM Y%
GW2AR-18
I QN88 LQ144 EQ144 LQ176
BANKO 8/4/2 19/8/4 19/8/4 19/9/6
BANK1 9/4/4 12/6/6 12/6/6 18/9/8
BANK2* 4/2/1 12/6/3 12/6/3 12/5/3
o BANK3* 17/6/3 24/11/6 24/11/6 20/8/4
/O Hii /2 43 %HLVDS!
BANK4 8/3/3 17/8/6 17/8/6 19/9/8
BANK5 10/5/5 16/8/5 16/8/5 18/8/5
BANK6* 9/4/4 12/6/3 12/6/3 17/8/6
BANK7* 1/0/0 8/4/2 8/4/2 17/6/5
ISON. JallloPst i 66 120 120 120
ZEGPXT 28 57 57 57
LVDS 22 35 35 35
VCC 4 0 0 0
VCC/NCCPLLL1® 0 4 4 4
VCCX 0 0 0 0
VCCX/ VCCO2/ VCCO6/NVCCOT? 3 4 4 4
VCCX/VCCO2/VCCO3/VCCO6/VCCOT 0 0 0 0
VCCOO0 1 1 1 1
VCCO1 1 1 1 1
VCCO2 0 0 0 0
VCCO3 1 2 2 2
VCCO4 1 1 1 1
VCCO5 1 1 1 1
VCCO6 0 0 0 0
VCCO7 0 0 0 0
VCCPLLLO 0 1 1 1
VCCPLLL1 1 0 0 0
VCCPLLRO 0 1 1 1
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— GW2AR-18
QN88 LQ144 EQ144 LQ176
VCCPLLR1 1 1 1 1
VSS 7 6 6 8
MODEO 1 1 1 1
MODE1 1 1 1 1
MODE2 0 1 1 1
EXTR 1 1 1 1
JTAGSEL_N 0 0 0 0
= 2-4 GW2AR-18 AJ#k PSRAM B 4-EM% B TR
— 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 B3I 4 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
i-ONIalloPt & 66 120
ZEoT Rt 28 57
LVDS 22 35
VCC 4 0
VCC/NCCPLLL1® 0 4
VCCX 0 0
VCCX/VCCO1/VCCO6® 2 0
VCCX/VCCO4/VCCO6® 0 2
VCCO2/VCCOoT7? 2 3
VCCOO0 1 1
VCCO1 0 1
VCCO2 0 0
VCCO3 1 2
VCCO4 1 0
VCCO5 1 1
VCCO6 0 0
VCCO7 0 0
VCCPLLLO 0 1
VCCPLLL1 1 0
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AR J7 1A Tt
1B B SP-2R 7 A 58 A m R I B B o R T 2 AL
MSPI #&5~ Flash 1 ]38 F % #6351 FASTRD_N, {KH
SIZ. — = > ‘IZI Hye B N7 /_; S
FASTRD N/D3 /O $i§r\‘ﬁ‘ﬁﬁﬁﬁ Flash V5 laI#& 20, & HE PR F @
- Flash 7 Al 5 5
CPU 20 F#diE s 1 D3
MSPI #5R isf 8 Y MCLK
MCLKIDA /0 CPU HLR T i #dE 1 D4
MSPI #50R fE fEE 5 MCS_N, {KHL AR
VISR e CPU i3t F HIHE3% 11 D5
. @ MSPI 5~ MISO: Master 3% \/Slave 4 H
CPU #=0 T i in 10 D7
MSPI 5 MOSI: Master ¥4 % H/Slave EdE4 A
HICHDE e CPU #i5% F ity 1 D6
SSPI #ix R fife(= S SSPI_CS_N, MK AR, W
SSPI_CS_N/DO I/O 55 Edr
CPU #&z0 T %k i 1 DO
Soi o SSPI #z N MISO: Master i 4 N\/Slave Fdz%i
CPU i T 1y & 1 D1
S i SSPI #350 F MOSI: Master ¥4 % i /Slave $#z% A\
CPU #& 2T 9 in 1 D2
T™MS I, W5 Ed | ITAG Bz AT RSN
JTAG A B TR BN, TFEALE PCB L% 4.7K T
TCK | e 1]
TDI I, W59 Ed | IJTAG BB ATHIERA
TDO 0 JTAG A2 H A7 H s HY
JTAGSEL_N I, WSS Edr | ITAG ARG S, (IKHEFAR.
SCLK | SSPI, SERIAL, CPU Bzt T it ehdm A
DIN I, WEBSS Ehi | SERIAL £ SR
DOUT @) SERIAL #2T i) Ecdis 4a H
N . | EHCPERIR SSPI AT CPU R A E A 2L
SLGEID Y b WEBSEERL | e oo SSPI SRR CPU BT
WE_N | CPU K=\ Rk D[7: O] % Nt 7717
GCLKT_[X] | RN ER, T(True) , [X]: ®RNHFS
GCLKC_[X] | S RPN, C(Comp) , [X]: &miEtFES
LPLL T fo/RPLL T fb || AN PLL R NE I, T(True)
LPLL_C_fb/RPLL_C fb || fe il PLL RGN E I, C(Comp)
LPLL_T_in/RPLL_T_in || R PLL IS B NE I, T(True)
LPLL_C in/RPLL_C_in || JEIAAE L PLL I B4 NE A, C(Comp)
MODE2 I, W58 EH | GowinCONFIG fit B i Xk B = 2 1
MODE1 I, W58 EH | GowinCONFIG fit B i Xk B = 2 1
MODEO I, M58 EH | GowinCONFIG fit B #iXk BeZ 2 v 1
EXTR NA AN 10K 1% Hi [H 21+
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2 fkER 2.61/0 BANK i B

B4R J5 A |

HegH

NC NA it B A Ad A

VSS NA Ground &

VCC NA 1% H Rt T

VCCO# NA 1/O BANK#[] /O Hi A i 5 ikl

VCCX NA ‘e B s A L A

VCCPLLLO/1 NA #2321 PLLO/ HL AR, LQFP Bl ok

VCCPLLRO/1 NA 431 PLLO/ HL AR, LQFP Fjdidh e ok

VCCPLLL NA PBGA H%%: /i PLLO/ HE Kt H 4 R R

VCCPLLR NA PBGA H1%%: 414 PLLO/ H Kt H 8 R R R
2.6 I/O BANK i} AH

GW2AR %741 FPGA 7= 5143 9\~ 110 BANK [X, & 2-1 5 GW2AR %
5 FPGA 7= 5 ) 110 BANK #A7R =

2-1 GW2AR %%l FPGA /=@ I/O BANK ®{tEE

GW2AR
o
o
5
&

B S5 TN 5125 T GW2AR £41 FPGA 77 5 B Pl sk 355 (155 B 20 A 7
=K. GW2AR #7%1 FPGA 7= 58 /\1> BANK H )\ FhEi 51X 43 .

FF 11O, HJ§ . Hufd AR5 FEE KX 9. GW2AR £%1 FPGA
P i e R B A R SR BT

BBl 27 BANKO #1110, H75516 B BANK 254k

o

o <Bdv 7 BANKL i 110, Hi7eHitlE BANK 251L.
o B £ BANK2 i 110, MBI BANK 21t
o “El» 27 BANKS #1110, H75ifaE BANK 251k
o <Bd 275 BANKA 1 110, BB BANK 251k

° 78 BANKS H11) 1/0, EFEZIEEE BANK 481k .
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> Wik 2.61/0 BANK i B

B 7 BANKS #1110, 755 BANK 251k
«hEL 7 BANKT 1 110, HU7s it b BANK k.
7~ VCC. VCCX. VCCO, HEAFEAL,
Bl %57 vss, HABIERE.

B %7 ne.

B w7t mEmexTr.
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3 B o A s e 3.1GW2AR-18 2848 Bl o A s = IR

3.1 GW2AR-18 BHEMHI T ~EE

3.1.1 QN88 E 5y = E (R SDRAM)
& 3-1 GW2AR-18 & QN88 R EM 5> H ~EE (A# SDRAM)
88 87 86 84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69
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2 = z - tn
2 L (g ad —

- 000000000000 + ~

23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44

< 3-1 GW2AR-18 88+ QN88 Ak SDRAM IE /O &)

VCC 1, 22, 45, 66
VCCOO0 78

VCCO1 67

VCCO3 58

VCCO4 44

VCCOS5 23

VCCX/ VCCO2/ VCCO6/ VCCO7| 3,12, 64
VCCPLLL1 14
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3 B o A s e 3.1GW2AR-18 2848 Bl o A s = IR

VCCPLLR1 50

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

MODE 87, 88

3.1.2 QN88 El 5~ E B (N PSRAM)
3-2 GW2AR-18 2% QN88 R EM 57 ~EE (R#k PSRAM)

88 87 86 85 84 83 82 81 80 79 V8 77 76 75 74 73 72 71 70 69 68 67

BBecececeocoee:00eceeeee -

‘L

o o
wm o S on
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e

T R N | |
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P
P

-eeoco0000CCCCOCORCO0RC 0 -

23 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 &4 QNS8S IF I/O &I (N 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
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3B AR 3.1GW2AR-18 2344 43 A~ 2

EXTR 47
MODE 87, 88

3.1.3 LQ144/EQ144 E 9 B~ = E (R SDRAM)
3-3 GW2AR-18 £ LQ144/EQ144 HEEM 9 ~EE (N#x SDRAM)

144 143 142 141 140 139 138 137 136 135 124 133 132 131 130 128 128 127 126 125 124 123 122 121 120 119 118 117 116 115 114 113 112 111 110 108

= @ i e fa fd =

W oea

a

3 2 &

Fd B s
= 3w

]
e
e
]
d |
12 @
e
e
e
¢ @
e

ki

.l
L]

II
(]

1
£ ]

F

]

. eeeeeeeeeeeceee o oeoeeeseeeeeesese

T 3B/ B/ A M 42 43 44 45 45 4 485 49 50 51 52 53 54 55 55 57T 58 59 680 61 62 63 64 65 65 67 68 89 TO T1 T2

% 3-3 GW2AR-18 &4 LQ144/EQ144 3E I/O &M (F#X SDRAM)

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

VCCO1 109

VCCO3 77,91
VCCO4 55

VCCO5 37
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3.1GW2AR-18 #3145 I/ A~ 2 K

VCCX/ VCCO2/ VCCO6/ VCCOT7| 5,19,31,103
VCCPLLLO 8

VCCPLLRO 104

VCCPLLR1 81

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

MODE 142, 143, 144

3.14 EQ144 E 9 EE (R#E: PSRAM)
3-4 GW2AR-18 35 fF EQ144 HEEM 5~ EE (R PSRAM)

144 143 142 141 140 139 138 127 138 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121 120 119 118 017 116 115 114 113 112 111 110 109

Be8eceeceececoeccooo0e - 0000000000 CCRRRS -

s o

D g W o = @

E oo

(=]
12 -
e
L)
¢ @
s @

40 41 42 43 44 45 46 4T 48 49 50 51 52 53 54 55 56 57T 5B 59 60 81 62 63 B4 65 66 67 6B 69

™ ™M 72

T ]

£ 3-4 GW2AR-18 & EQ144 iE /O E8(R#k PSRAM)

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

VCCO1 109

VCCO3 77,91
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3.1GW2AR-18 #3145 I/ A~ 2 K

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

3.1.5 LQ176 E S~ EE (R#H SDRAM)
3-5 GW2AR-18 25 fF LQ176 HEEM 5> R EE(R#K SDRAM)

176 175 174 173 172 171 170 169 168 167 166 165 164 163 162 161 160 159

150 149 145 147 146 145 144 143 142 141 140 132

7
a1

eeecececoeeoc0eO0R@EOORO®

45 46 47 48 49 50 51 52 55 54 55 56 &7 S8 59 60 61 62 E3 G4 65 60 6T 60 B9 TO V1 T2 TH T4 TS V6 Y7 TE V9 80 &1 & &3 B4 &5 86 &7 B
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IEM i nEE 3.1GW2AR-18 2848 Bl o A s = IR

£ 3-5 GW2AR-18 281 LQ176 IE /O Ei(RHE: SDRAM)

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

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)

41 #3%= R~ QN8

D

PIN 1(Laser Mark)

88
s

TOP VIEW
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|
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f

!
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SIDE VIEW
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Nd

D2

B

|
0gooooo0000000000000

/4

000 00000000i00000000000

EXPOSED PAD
ZONE

DO 00000000!0000000070 |

00000000000/00000000000
SR LB 5 bl
BOTTOM VIEW
MILLIMETER
SYMBOL

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
c 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

1,/@:3“2‘1‘_4‘;))@ 300x300
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4 BRERA 4.2 #34 ]~f LQ144Package Outline (22mm x 22mm)

4.2 F3 R~ LQ144Package Outline (22mm x 22mm)

E 4-2 #%= R~ LQ144

[0S
14

D1

108 73
fanonpamonnuooonnpannnEmannueannnurm

o
@

fnnonpaoooppnaonpnoaRpROORRRAERRERD '

TR, 77777727754

L UL
=
x

©)

H!E[Jﬂ!ﬂHHHﬂHl!HHﬂHHHHHHH%THHHHHQE_________
b ©

SSSSSS

RS

0777 777777 7077777) 74

BASE.

A 1.60
Al 005 | — | 015
A2 135 | 140 | 145
A3 0.59 | 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 #34 ] ~f EQ144Package Outline (22mm x 22mm)

4.3 F3 R~ EQ144Package Outline (22mm x 22mm)

UG229-1.09

eB \\
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‘57 /
' 7
1T, 7
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DETAIL: F

bl

EILIILIILIILIIIILIIEILSY

?

DI 222222227 2]

A\

BASE METAL
‘WITH PLATING

SECTIONB-B

& 4-3 #3#& R~ EQ144
36
1ﬂﬂﬂﬂﬂﬂﬂﬂﬂHHHHHHHHHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
= 37
. - 5
= E72
TOOUoororonrorrrorrooororrrrroroi
108 73
sl
@UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU \l AZA
. a1
D1
108 73
I A A TR
= =
. =
= O =5
1UUUU IR UUUUUUUUUU%UUUUUUSE
b €

C
9% P e,

SYMBOL MILLIMETER
MIN | NOM | MAX
A _ _ 1.60
Al 0.05 — 0.15
A2 135 | 140 | 145
A3 059 | 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 0.45 — 0.75

L1 1.00REF
6 o | _ | 7

gl | D2 E2

A\ 383+383 9.74REF | 9.74REF
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CESE-INGD 4.4 #35 R~f LQ176 Package Outline (22mm x 22mm)

4.4 F3 R~T LQ176 Package Outline (22mm x 22mm)

B 4-4 #Z 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 | 21.40
L 0.45 | 0.60 0.75
L1 1.00REF
9 0 | _ | 7
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