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2.1 B

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 R%1 FPGA 7= i, REUE5EE FPGA 286 fila. MLk,
P A B IR SO e R B kT A

2.1 Tk

GWSAT #%1 FPGA ik IR L 28 %, SEM MR, £Fa R
RoHS #5% . GW5AT %751 FPGA /&) it i 5 B4 & IPC-1752 it 3¢
1

22 HERMEXAF /O R

R 21 HEMZTAKAFP /O EE. LVDS 3

zii o Mok [ #E(mm) | s} (mm) | E-pad X<} (mm) | GW5AT-138
FPG676A FPG676A Flip Chip 1.0 27x27 - 312 (150)
PG484 PBGA Wire Bond 1.0 23x23 - 277 (133)
PG484A PBGA Wire Bond 1.0 23x23 - 297 (143)
PG676A PBGA Wire Bond 1.0 27x27 - 312 (150)
UG324 UBGA Wire Bond 0.8 15x15 - 142 (68)
UG324A UBGA Wire Bond 0.8 15x15 - 142 (68)
3!
AF W GWSBAT #7%1] FPGA i3t 4 kAT, 1H4ERIES% 1.3 R
B AT .
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2.3 HEE

2.3 HiRER

F+ 22 RIRER
vVCcC VCCIO0 VCCIO1 VCCIO2
VCCIO3 VCCIO4 VCCIO5 VCCIO6
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 Q0_VDDTC_IN3
Q0_VDDRC_INO Q0_VDDRC_IN1 Q0_VDDRC_IN2 Q0_VDDRC_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
Q1_VDDRC_INO Q1_VDDRC_IN1 Q1_VDDRC_IN2 Q1_VDDRC_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 EHHHE
2.4.1 GW5AT-138 sS4 &M%
& 2-3 GW5AT-138 S[H-EHHBETIR
GW5AT-138
e fgf;gﬁg PG4B4A | PG484 | PGE76A | UG324 | UG324A
BANKO 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
BANK1 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0
BANK2 50/24/24 | 50/24/24 | 50/24/24 | 50/24/24 | 25/12/12 | 25/12/12
_ BANK3 50/24/24 | 50/24/24 | 50/24/24 | 50/24/24 | 25/12/12 | 25/12/12
%_(\D/D*;ﬁﬁ]/ ZIA TBANKA 50/24/24 | 50/24/24 | 50/24/24 | 50/24/24 | 50/24/24 | 50/24/24
BANK5 50/24/24 | 35/17/17 | 35/17/17 | 50/24/24 | 13/6/6 13/6/6
BANK6 50/24/24 | 50/24/24 | 50/24/24 | 50/24/24 | 13/6/6 13/6/6
BANK? 50/24/24 | 50/24/24 | 30/14/14 | 50/24/24 | 4/2/2 41212
BANK10 | 12/6/6 12/6/6 12/6/6 12/6/6 12/6/6 12/6/6
BORH P 110 A 312 297 277 312 142 142
F 430 150 143 133 150 68 68
True LVDS %t 150 143 133 150 68 68
vVCC 0 0 0 0 0
VCCIOO 0 0 0 0 0
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GW5AT-138

FPG676A
(Flip Chip)
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PG484
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uG324

UG324A

VCCIO1

0

VCCIO2

VCCIO3

VCCIO4

VCCIO5

VCCIO6

VCCIO7

VCCIO10

VCCX

WINO|ODjOI|OO|O|O | O

WINO|ODjOI|OO|O|O | O

VCC/NCCC

—_
N

—
N

VCC_REG

Q1_VDDHA

QO0_VDDHA

QO0_VDDHA/Q1_VDDHA

Ol WIN|OOD/O|O|O | O

|||

O[N| OO

NIOloO|O|=_2|wWINbDNO|lOOO|OO|O|O | O

O |O| =22 W|INIMNINMNINMNN|wWw|~|O

O =2 [O|=2|=2WIN|ININMNIN|N|wWw|H~»|O

Q1_VDDA/Q1_VDDD_INO/Q
1_VDDD_IN1/Q1_VDDD_IN
2/Q1_VDDD_IN3/Q1_VDDT
C/Q1_VDDTC_IN0/Q1_VDD
TC_IN1/Q1_VDDTC_IN2/Q1
_VDDTC_IN3

Q0_VDDA/QO_VDDD_IN0O/Q
0_VDDD_IN1/Q0_VDDD_IN
2/Q0_VDDD_IN3/Q0_VDDT
C/Q0_VDDTC_INO/Q0_VDD
TC_IN1/Q0_VDDTC_IN2/Q0
_VDDTC_IN3

Q0_VDDA/QO0_VDDRC_INO/
Q0_VDDRC_IN1/Q0_VDDR

C_IN2/Q0_VDDRC_IN3/Q0_
VDDTC/QO0_VDDTC_INO/QO
_VDDTC_IN1/Q0_VDDTC_|

N2/Q0_VDDTC_IN3

Q1_VDDA/Q1_VDDRC_INO/
Q1_VDDRC_IN1/Q1_VDDR

C_IN2/Q1_VDDRC_IN3/Q1_
VDDTC/Q1_VDDTC_INO/Q1
_VDDTC_IN1/Q1_VDDTC_|

N2/Q1_VDDTC_IN3

Q1_VDDT_INO/Q1_VDDT |
N1/Q1_VDDT_IN2/Q1_VDD
T_IN3

Q0_VDDT_IN0/Q0_VDDT |
N1/Q0_VDDT_IN2/Q0_VDD
T_IN3
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2.5 1/0 BANK .0

UG983-1.1.3

GW5AT-138
e FFPIig(gr?iQ) PG484A | PG484 | PG676A | UG324 | UG324A
MO_VDDA 0 0 0 1 0 0
MO_VDDD 0 0 0 1 0 0
M1_VDDA 0 0 0 1 0 0
M1_VDDD 0 0 0 1 0 0
o 73‘\//|\5|>1D§|\D/|E))BVDDD/M1_v . . . . 5 5
MO_VDDX/M1_VDDX 0 1 1 1 1
MO_VDDA/MO_VDDD 0 0 1 0 0 0
M1_VDDA/M1_VDDD 0 0 1 0 0 0
VSS 120 88 88 120 76 76
MODEO 1 1 1 1 1 1
MODE1 1 1 1 1 1 1
MODE2 1 1 1 1 1 1
NC 102 8 5 103 9 9

V!

(115 00/ 2 73 11O I H A7 CLK B, NEE .
2.5 I/O BANK it

GW5AT-138 ] 1/0 f45 6 4~ GPIO Bank (Bank2~7), 2 4> SerDes
Bank L% 1 AMc & JH Bank (Bank 10), Bank 10 t7 L& Ik I/O Bank.

FEA) Bank 73 i~ B BG5S % DS981, GWSAT %7l FPGA /im0 #7
T > 2.3 A fuiti k.

RFAEI% T GWSAT 251 FPGA 1 i i R4 i 4 A 2
P RS 3 SR . GWSAT 51 FPGA i R
BANK H A A B X 53

HFP 0. B, Hiff AR S MEE X 7. GWSAT R4

FPGA 7= i i 7 2 B A A e S R s

7278 BANK2 #1111 1/0.

F278 BANK3 H111) 1/0.

B> %5 BANKA 111 1/0.

B> %5 BANKS 111 1/0.

B> %5 BANKS 111 1/0.

7278 BANK7 H1 1/0.

B> %5 BANK10 111 /0.

“” 7~ SerDes Bank Q0. SerDes Bank Q1. MIPI. ADC 1
DIO.
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«Bl” %5 VCC. VCCX. VCCIO, Hizsgits 7.
B %5 vss, HaHiE RS,
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3 B AR EE 3.1 GW5AT-138 #3F5 Hl /A~ &=

3%’"’5*!1%1‘5 e E

3.1 GW5AT-138 {4 EH S ~=E

3.1.1 FPG676A (Flip Chip) BN REE
B 3-1 GW5AT-138 #8# FPG676A (Flip Chip) HEEMAHR=E (TRE)
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3.1 GW5AT-138 s+l fimEE
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2 3-1 GW5AT-138 284 FPG676A (Flip Chip) Al

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

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

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

VCCIO5 C25,022,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 B AR EE 3.1 GW5AT-138 #3F5 Hl /A~ &=

3.1.2 PG484A BN TR EE
3-2 GW5AT-138 %1k PG484A HESHHHREE (RAE)
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@ 0000 OCOGOE 0O

@900 0000 LEGO @
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1

% 3-2 GW5AT-138 254 PG484A HAME

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
VCCIOB AA7,V6,W3,T2,R5,AB4
VCCIO7 C1,J3,N1,M4,H6,F2
VCCIO10 F12,T12

VCCX P12,M12,R11

VCONCCS :gﬁﬁg,mo,Ps,N7,J7,R7,K8,L7,P1o,T
VCC_REG B7,89,B5,811,C4,C8
Q1_VDDHA K12

Q0_VDDHA H12
Q0_VDDA/QO_VDDD_IN0/Q0_VDDD | F7,D10,D6
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3.1 GW5AT-138 a8 fF 5 i 43 A 7w i

_IN1/Q0_VDDD_IN2/Q0_VDDD_IN3/
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,D4,D12,D13,E4,E5
,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,L2,L8,L22,
M7,M11,M19,N6,N8,N16,P3,P7,P9,P11,
P13,R8,R10,R12,R20,T7,T9,T11,T17,U4,
u14,v1vV11,vV21,W8W18,Y5,Y15

3.1.3 PG484 ER O ~EE

3-3 GW5AT-138 884 PG484 HEEMLYH~EE (E)

1 2 3 4 5 6 7 8 9
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@ v 0

0000
500 000
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~“ 90000
« @00 00
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uUG983-1.1.3
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Q0 0000
0000 000
© WAEOLE ©
000 ©00O0

7]
o
o
o
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00  O00LE VOO
Q@
©
©
©
©
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3.1 GW5AT-138 s+l fimEE
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% 3-3 GW5AT-138 2814 PG484 HAh &

DDT_IN2/Q0_VDDT_IN3

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
VCCIO6 AA7,V6,W3,T2,R5,AB4
VCCIO7 C1,J3,N1,M4,H6,F2
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% 3-6 GW5AT-138 284 UG324A HAWE R

DDT_IN2/Q0_VDDT_IN3

VCCIO2 A16,C10,D17,B13
VCCIO3 H15,G18,E14
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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
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TOP VIEW L
DETAIL A T VIER BOTTOM VIEW
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B

C

D

E symaay MILLIMETER
676X b MIN NOM MAX

A 1.855 2.005 2.155|

Al 045 | 050] 055
DETAIL B(3:1 A2 0.835 BASIC
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26.90 | 27.00 | 27.10
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b 0.55 [ 0.60 | 0.65

aga 0.20

cce 0.25

ddd 020

eee 0.25

[iii 010
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GW5AT-138 )

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

4 BT

[# 4-2 #% PCB Layout FPG676A (Flip Chip)

TOP VIEW
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Recommendation: Do not place devices

within  5mm around BGA, and place
decoupling capacitors on the back of the

PCB.

AF26
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4 HERT

4.2 #%5 R~F PG4A84A (23mm x 23mm, GW5AT-138)
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4 FHER 4.2 #%~F PG484A (23mm x 23mm, GW5AT-138)

[# 4-4 % PCB Layout PG484A
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€0 0000000000000 0000000 Recommendation: Do not place devices
LB BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN B N NN NN N within 5mm around BGA, and place
00 000O0OCOCOOOOOOOOOOONOOO decoupling capacitors on the back of the
L BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN OB NN N PCB.
L BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN N NN NN
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4 FHIERF

4.3 #%E R~ PG484 (23mm x 23mm, GW5AT-138)

4.3 F 3K R~F PG484 (23mm x 23mm, GW5AT-138)
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DETAIL A(2:1) MIN | NOM | MAX
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TOP VIEW
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4 HERT

4.4 FHH R~ PG676A (27mm x 27mm, GW5AT-138)

4.4 FE R~ PG676A (27mm x 27mm, GW5AT-138)
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4 FHER 4.5 #HIE R~ UG324 (15mm x 15mm, GW5AT-138)

4.5 FE R~ UG324 (15mm x 15mm, GW5AT-138)
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