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1.1 FRAE
GWSAT Z %1 FPGA 7= i3 28 5 5% T 3= ZaFE 5 = 2 S GWSAT
Z5 FPGA F= i B A B U BB PR EaAfhs
SRS ESE NGRS

1.2 #R3CH

I B ok SR M xE www.gowinsemi.com ] DL R #. & UL A
S SWEE
e DS981, GWHAT 541 FPGA 7= il Hdls F it
o UG982, GW5HAT-138 #3144 Pinout i

1.3 Rig. 4ak&i5

R A1 RN AT IR ARG . RIS AE BT OB X
®1-1 K&, FERIE

RiE. 4ilgTE | & EPS

FPG FCPBGA FCPBGA #3%
FPGA Field Programmable Gate Array | Fili7 n] 4 f2 [ TF45 1)
GPIO Gowin Programmable 10 PG Vs R g
PG PBGA PBGA Ff%
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2 WER 2.1 Tk

R

Bz Sk GWSAT £51 FPGA 72 i i 22 SR R BROZ e o 1 AC7=
i, WEHEIREE, BASHWLEHSCR Al 25 1) TERe DSP, i
LVDS #:11 LK & 1) BSRAM f-fifi#s i, RISk 5 34 & ) DDR3.
YR ZRPMLY) 12.5Gbps SerDes, R LR HE LA, &H KD
FE. MR AR AW SN IS A

Bz R FE R SR AR R T3 B 2R HT— R FPGA BT K 3
53, SCFF GWSAT %1 FPGA F=fh, REE5EE FPGA 286 MR MLk,
P A B IR SO e R B kT A

2.1 FshEf%
GWSAT #%1 FPGA ik IR L 28 %, SEM MR, £Fa R
RoHS #54. GWS5AT %1 FPGA 7 #h ¥ i (5 B4 & IPC-1752 bRt 3L
1

2.2 HERMEXKAF /O R

R 2-1 HEMZAKAP /O EE. LVDS 3

ESET [ EE(mm) | R~} (mm) | E-pad Rsf(mm) | GW5AT-60 | GW5AT-138
FPG676A

(Flip Chip) 1.0 27 x 27 - - 312 (150)
PG484A 1.0 23 x23 - - 297 (143)
PG484 1.0 23 x 23 - - 277 (133)
3!

AFMd GWSAT #%1] FPGA rFadhH Ear % RA4 S 7, 1H#4E EiE5% 1.3 R
B YEmgiE .
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2 WER

2.3 HEE

2.3 HiRER

F+ 22 RIFER
VCC VCCIO0 VCCIO1 VCCIO2
VCCIO3 VCCIO4 VCCIO5 VCCIO8
VCCIO7 VCCIO10 VCCX VSS
VCCC VCC_REG Q0_VDDHA Q1_VDDHA
Q0_VDDT_INO Q0_VDDT_IN1 Q0_VDDT_IN2 Q0_VDDT_IN3
Q1_VDDT_INO Q1_VDDT_IN1 Q1_VDDT_IN2 Q1_VDDT_IN3
Q0_VDDD_INO | Q0_VDDD_IN1 Q0_VDDD_IN2 | Q0_VDDD_IN3
Q0_VDDTC_INO | Q0_VDDTC_IN1 | Q0_VDDTC_IN2 | QO_VDDTC_IN3
Q1_VDDD_INO | Q1_VDDD_IN1 Q1_VDDD_IN2 | Q1_VDDD_IN3
Q1_VDDTC_INO | Q1_VDDTC_IN1 | Q1 _VDDTC_IN2 | Q1_VDDTC_IN3
Q0_VDDA Q0_VDDTC Q1_VDDA Q1_VDDTC
MO_VDDA MO_VDDD M1_VDDA M1_VDDD
MO_VDDX M1_VDDX MO_VDD_12 VQPS
VCC_EXT - - -
2.4 EMHHE
2.4.1 GW5AT-138 S5 E % H
£ 2-3 GW5AT-138 BH-EBHHETIE
GW5AT-138
B FF'TiS‘ggQ) PGA484A | PGA484
BANKO 0/0/0 0/0/0 0/0/0
BANK1 0/0/0 0/0/0 0/0/0
BANK2 50/24/24 50/24/24 | 50/24/24
BANK3 50/24/24 50/24/24 | 50/24/24
/O #/ 243 %HLVDS 1 | BANK4 50/24/24 50/24/24 | 50/24/24
BANKS5 50/24/24 351717 | 35117117
BANK6 50/24/24 50/24/24 | 50/24/24
BANK7 50/24/24 50/24/24 | 30/14/14
BANK10 | 12/6/6 12/6/6 12/6/6
KA 10 B8 312 297 277
5% 150 143 133
True LVDS %t 150 143 133
VCC 0 0 0
VCCIO0 0 0 0
VCCIO1 0 0 0
VCCIO2 6 6 6

UG983-1.1
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2 g 2.4 EWHE
GW5AT-138
G BN FPG676A
(Flip Chip) | PG4B4A | PG484

VCCIO3 6 6 6
VCCIO4 6 6 6
VCCIO5 6 5 5
VCCIOB 6 6 6
VCCIO7 6 6 6
VCCIO10 2 2 2
VCCX 3 3 3
VCCINCCC 13 14 14
VCC_REG 6 6 6
Q1_VDDHA 1 1 0
Q0_VDDHA 1 1
Q1_VDDA/Q1_VDDD_IN0/Q1_VDDD_|
N1/Q1_VDDD_IN2/Qi_VDDD_IN3/Q1_ | , 0 0
VDDTC/Q1_VDDTC_IN0/Q1_VDDTC_|
N1/Q1_VDDTC_IN2/Q1_VDDTC_IN3
Q0_VDDA/QO_VDDD_IN0/Q0_VDDD_|
N1/Q0_VDDD_IN2/Q0_VDDD_IN3/Q0_ | , 3 5
VDDTC/Q0_VDDTC_IN0O/Q0_VDDTC_|
N1/Q0_VDDTC_IN2/Q0_VDDTC_IN3
Q1_VDDT_INO/Q1_VDDT_IN1/Q1_VD |, 0 0
DT_IN2/Q1_VDDT_IN3
QO_VDDT_INO/QO_VDDT_IN1/Q0_VD |, ) )
DT_IN2/Q0_VDDT_IN3
M0_VDDA/MO_VDDD/M1_VDDA/M1_V

- — — -V la 0 0
DDD
MO_VDDX/M1_VDDX 1
M0_VDDA/MO_VDDD 1
M1_VDDA/M1_VDDD 1
VSS 120 88 88
MODEO 1 1 1
MODE1 1 1 1
MODE2 1 1 1
NC 102 8 5
!

UG983-1.1
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2 WA 2.5 1/0 BANK i1

2.5 I/O BANK WiBA
GWS5AT-138 ) /0 f14% 6 4~ GPIO Bank (Bank2~7), 2 4> SerDes
Bank L& 1 /MEC & H Bank (Bank 10), Bank 10 7] LA%E f1 5 1/0 Bank.
TEAIRY Bank 40 s 2 Bl 3% DS981, GWSAT %7 FPGA /% 2
FH > 3.3 f A fi it

KFFIH T GWSAT 551 FPGA 7= i AR B O B A A 2 I
YN BTS2 3 ST . GWBAT 251 FPGA 14 i K ]
BANK IR FISi (51X 4.

A 110, . HUER AR MRS Bk X 5. GWSAT R4

FPGA 7 i 7 = B e A I S s

B 7% BANK2 11 1/0.

«[E17 7 BANK3 111 1/0.

B> %% BANK4 H11 1/0.

B %% BANKS H119 1/0.

B % BANKS H119 1/0.

«[E» 7 BANKT 11 1/0.

«BX> %5 BANK10 11 1/0.

“” %7~ SerDes Bank Q0. SerDes Bank Q1. MIPI. ADC $ )
DIO.

“” Z7~ VCC. VCCX. VCCIO, HEAapitu AR,
BB %5 vss, W GIE R,
o B =5:neC.
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3.1 GW5AT-138 a8 fF 5 i 43 A 7w i

3%’"’5*!1%1‘5 e E

3.1 GW5AT-138 {4 EM S ~=E

3.1.1 FPG676A (Flip Chip) B HREE
B 3-1 GW5AT-138 #8# FPG676A (Flip Chip) HEEMAHR=E (TRE)
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3.1 GW5AT-138 s+l fimEE

UG983-1.1

2 3-1 GW5AT-138 284 FPG676A (Flip Chip) HAf %R

VCCIO2 V20,U23,726,Y24,AC25,T16

VCCIO3 R19,K24,N25,N15,P22,1.21

VCCIO4 F26,M18,J17,H20,G23,K14

VCCIO5 C25,D22,F16,A21,B18,E19

VCCIO6 J7,D2,F6,C5,A1,G3

VCCIO7 M8,K4,P2,T6,L1,N5

VCCIO10 W11,Y14

VCCX N9,L9,J9
L11,V10,P10,L13,K12,V12,K10,T12,M10,T10,

veeneee J11,J13,U11

VCC_REG C15,88,814,C7,B12,B10

Q1_VDDHA R9

Q0_VDDHA U9

Q1_VDDA/Q1_VDDD_IN0O/Q1_V

DDD_IN1/Q1_VDDD_IN2/Q1_VD

DD_IN3/Q1_VDDTC/Q1_VDDTC | AC9,AC13,AC11

_INO/Q1_VDDTC_IN1/Q1_VDDT

C_IN2/Q1_VDDTC_IN3

Q0_VDDA/QO_VDDD_IN0/Q0_V

DDD_IN1/Q0_VDDD_IN2/Q0_VD

DD_IN3/Q0_VDDTC/Q0_VDDTC | D11,09,D13

_INO/Q0_VDDTC_IN1/Q0_VDDT

C_IN2/Q0_VDDTC_IN3

Q1_VDDT_INO/Q1_VDDT_IN1/Q

1_VDDT_IN2/Q1_VDDT_IN3 AA12,AATO

QO_VDDT_INO/QO_VDDT_IN1/Q | 40 10

0_VDDT_IN2/Q0_VDDT_IN3 ’

MO_VDDX/M1_VDDX M12

M0_VDDA/MO_VDDD/M1_VDDA/
M1_VDDD

N13,R13,U13,W13

VSS

M11,AE15,B15,A10,A12,A14,A16,A26,A6,A8,
AA14,AA16,AA26,AA6,AB10,AB12,AB14,AB
23,AB3,AA9,AB8,AC15,AC20,AC7,AD11,AD1
3,AD6,AD9,AD16,AE24,AE4,AEG,AF1,AF10,
AF12,AF14, AF16,AF21,AF6,AF8,B16,B23,B3
,B6,C11,C13,C16,C20,C6,C9,D15,D17,D7,E1
0,E12,E14,E24,E4,E7,E8,E9,F1,F14,F21,F9,
G10,G11,AB9,G13,Y12,G18,G12,H25,H5,J12
J2,J22,K11,K13,K19,K9,L10,L12,L.16,L.26,L6,
M13,M23,M3,M9,N10,N20,P13,P17,P7,PO,R
10,R24,R4,T1,T11,T13,T21,T9,U10,U12,U18,
u8,v15,v25,V5,E15W12 W2 W22,Y11,Y10,
Y13,Y19,V13
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3.1 GW5AT-138 a8 fF 5 i 43 A 7w i

3.1.2 PG484A ER S~ = E
[E 3-2 GW5AT-138 2814 PG484A HEEMN A ~=E (ME)

1 * 3 4 5 & T 8 % 18 11 13X 13 14 15 16 17T 18 19 N N =B

e e e
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% 3-2 GW5AT-138 8% PG484A H AN

UG983-1.1

VCCIO2 B14,D18,E15,F22,A17,C21
VCCIO3 L17,J13,H16,G19,K20,N21
VCCIO4 U19,Y20,T22,M14,P18,R15
VCCIO5 W13,V16,AA17,AB14,Y10
VCCIO8 AA7,V6,W3,T2,R5,AB4
VCCIO?7 C1,J3,N1,M4,H6,F2
VCCIO10 F12,712

VCCX P12,M12,R11

VCONCCS I:g’jl;ii\lig,m0,P8,N7,J7,R7,K8,L7,P10,T
VCC_REG B7,B9,B5,811,C4,C8
Q1_VDDHA K12

Q0_VDDHA H12
Q0_VDDA/Q0_VDDD_IN0/Q0_VDDD | £+ 510 D6
_IN1/Q0_VDDD_IN2/Q0_VDDD_IN3/ s

9(18)




3.1 GW5AT-138 @& a2 K

UG983-1.1

Q0_VDDTC/Q0_VDDTC_INO/Q0_VD
DTC_IN1/Q0_VDDTC_IN2/Q0_VDDT
C_IN3

Q0_VDDT_INO/Q0_VDDT_IN1/Q0_V
DDT_IN2/Q0_VDDT_IN3

E8,F9

VSS

K9,D8,A2,A3,A5,A7,A9,A11,A12,A22, AA
2,AA12,AA22,AB9,AB19,B3,B12,B19,C3
,C6,C10,C12,C16,D3,D04,D12,D13,E4,ES
,E7,E9,E11,E20,F5,F11,F17,G5,G6,G7,G
8,G9,G10,G12,G14,H1,H7,H9,H11,H21,J
8,J10,J12,J18,K5,K7,K11,K15,L.2,L8,L22,
M7,M11,M19,N6,N8,N16,P3,P7,P9,P11,
P13,R8,R10,R12,R20,T7,T9,T11,T17,U4,
u14,v1vV11,v21,W8W18,Y5,Y15

10(18)




3.1 GW5AT-138 a8 fF 5 i 43 A 7w i

3.1.3 PG484 ERM O ~=E

[E 3-3 GW5AT-138 284 PG484 I EER YA ~E=E (TRILE)D

1 2 3 4 5 &

-

T e
=

7 8 9 1911 12 13 14 15 16 17 18 19 26 21 22
0000 0000 -
- 0000 0006 :
200 0006006 0.
0000 - 0000 :
00 - 0000 ©66
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QOO0 0O
Q0 0000
0000 000

e
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0 OO O
000 ©O0Oo
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o
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©ee0e 60060
e-e000e 0.
eee eeoeoev
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9900 O
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14

%2 3-3 GW5AT-138 8% PG484 HAhE

VCCIO2 B14,D18,E15,F22,A17,C21
VCCIO3 L17,J13,H16,G19,K20,N21
VCCIO4 u19,Y20,722,M14,P18,R15
VCCIO5 W13,V16,AA17,AB14,Y10
VCCIO6 AA7,V6,W3,T2,R5,AB4
VCCIO7 C1,J3,N1,M4,H6,F2
VCCIO10 F12,T12

VCCX P12,M12,R11

VCCNCCC I;Ig’jI'QS,i\I/TSQ,H10,P8,N7,J7,R7,K8,L7,P1 0,T
VCC_REG B7,89,B5,811,C4,C8
MO_VDDX/M1_VDDX K10

MO_VDDA/MO_VDDD L11

M1_VDDA/M1_VDDD N11

QO_VDDHA H12, K12

UG983-1.1
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3.1 GW5AT-138 s+l fimEE

UG983-1.1

Q0_VDDA/QO_VDDD_IN0/Q0_VDDD
_IN1/Q0_VDDD_IN2/Q0_VDDD_IN3/

Q0_VDDTC/Q0_VDDTC_INO/Q0_VD | F7,D10,D6
DTC_IN1/Q0_VDDTC_IN2/Q0_VDDT

C_IN3

Q0_VDDT_IN0/QO_VDDT_IN1/Q0_V | £g g

DDT_IN2/Q0_VDDT_IN3

VSS

K9,D8,A2,A3,A5,A7,A9,A11,A12,A22, AA
2,AA12,AA22,AB9,AB19,B3,B12,B19,C3
,C6,C10,C12,C16,D3,D04,D12,D13,E4,ES
,E7,E9,E11,E20,F5,F11,F17,G5,G6,G7,G
8,G9,G10,G12,G14,H1,H7,H9,H11,H21,J
8,J10,J12,J18,K5,K7,K11,K15,L.2,L.8,L22,
M7,M11,M19,N6,N8,N16,P3,P7,P9,P11,
P13,R8,R10,R12,R20,T7,T9,T11,T17,U4,
u14,v1vV11,v21,W8W18,Y5,Y15
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4.1 #%5 R~F FPGB76A (Flip Chip) (27mm x 27mm,

+43) .
4 BRRY GW5AT-138 )

4%#%%)?#

4.1 % R~} FPG676A (Flip Chip) (27mm x 27mm,
GW5AT-138)

4-1 #% R~ FPG676A (Flip Chip)
2x[D]aaa]B r

SIN 1 CORNER <—E'—>\/ DETAIL B
I So000c0tsosedacaanondonaok

98000600000 o
©000900000000010000000090
0000080

000000060000

i
I

(|aaal A J
TOP VIEW L
DETAIL A T VIER BOTTOM VIEW

/ A2

o =

SEATING PLANE L A —/‘:]
SIDE_VIEW ’

676x£2|ddd|C

ﬁ PIN 1 CORNER

—tlo b

SEATING PLANE

A DETAIL A(3:1

B

C

D

E symaay MILLIMETER
6576X0b—! MIN NOM MAX

A 1.855 2.005 2.155|

Al 045 | 050] 055
DETAIL B(3:1 A2 0.835 BASIC

060 [ 067 | 074
26.90] 27.00 | 27.10

D1 25.00 BASIC
26.90 | 27.00 | 27.10

E1 25.00 BASIC

L 0.70 REF

. 1,00 BASIC

b 0.55 [ 0.60 | 0.65

aga 0.20

cce 0.25

ddd 020

eee 0.25

[iii 010

UG983-1.1 13(18)




4.1 #HH R~} FPG676A (Flip Chip) (27mm x 27mm,

+43) .
4 BRRY GW5AT-138 )

4-2 #%# PCB Layout

TOP VIEW

@

User units:mm

e v
D 27.0
E 27.0
e '1.0
b 05

Recommendation: Do not place devices
within  5mm around BGA, and place
decoupling capacitors on the back of the
PCB.

® 0 0000000000000 00000000 00
0000000000000 0000000000 00
® 0 0000000000000 0000000 0000
® 00000000000 000000000000 00
® 000000000000 00000000000 00
0000000000000 0000000000 00
® 0 0000000000000 000000 00000
®© 0 0000000000000 000000 00000
® 0000000000000 0000000000 00
0000000000000 0000000000 00
® 0 0000000000000 000000 00000
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4.2 #%5 R~F PG4A84A (23mm x 23mm, GW5AT-138)

4.2 #$ R~ PG484A (23mm x 23mm, GW5AT-138)
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4 BER 4.2 FHH R~ PG484A (23mm x 23mm, GW5AT-138)

4-4 #%# PCB Layout
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Recommendation: Do not place devices
within  5mm around BGA, and place
decoupling capacitors on the back of the
PCB.
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