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R

AR RO A AR

Frhh, WESBIREE, BABR S Al ISR sk RE DSP, mik
LVDS # 1 LALE 5 ¥ BSRAM £ a5 B8, [RS8 Rl H 20 [¥) DDR3.
SCREZ AN 12.5Gbps SerDes, it e IR, & 1 FK2)
Moo I TERE S AREE R EN S G
iz - AR RN SR AT R T 3 B LW 15ET— A FPGA BEFIT &34
Bi, FF GWSAST R7%1 FPGA /7, e 5e FPGA Zi& . AR, A

2oy P AEBIEROCT ST A AR
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GWSAST #741 FPGA /=il R LY T 2538, SO R, TR
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R 2-1 HEMZTAKAP VO ER. LVDS 3

E RS [ ¥ (mm) | ]~} (mm) | E-pad X~} (mm) | GW5AST-138
FPGB76A (Flip Chip) | 1.0 27x27 | - 312 (150)
PG484A 1.0 23 x23 - 297 (143)
PG676A 1.0 27 x 27 - 312 (150)
UuG324 0.8 15x15 - 142 (68)
!

AT GWSAST £:41 FPGA 7 b 3 4 R A8 5730, FRAIE BiES% 1.3 R

W ARRRIE .




2 WER

2.3 HEE

2.3 HiRER

= 22 HiREM

vce VCCIOO0 VCCIO1 VCCIO2

VCCIO3 VCCIO4 VCCIO5 VCCIO6

VCCIO7 VCCIO10 VCCX VSS

vCCe 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_INT | 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_INT | 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 EH¥B
2.4.1 GW5AST-138 {4 EE B
% 2-3 GW5AST-138 S-S ETIE
GW5AST-138

S FFF;i(s‘gt?iQ) PG484A | PG676A | UG324
BANKO (Q0) | 0/0/0 0/0/0 0/0/0 0/0/0
BANK1 (Q1) | 0/0/0 0/0/0 0/0/0 0/0/0
BANK2 50/24/24 | 50/24/24 | 50/24/24 25/ 1211
BANK3 50/24/24 | 50/24/24 | 50/24/24 | 25/12/1

VO /%4y 2

RVDS T | g ANKa4 50/24/24 | 50/24/24 | 50/24/24 20/24/2
BANK5 50/24/24 | 35117117 | 50/24/24 | 13/6/6
BANK6 50/24/24 | 50/24/24 | 50/24/24 | 13/6/6
BANK? 50/24/24 | 50/24/24 | 50/24/24 | 41212
BANK10 12/6/6 1216/6 | 12/6/6 | 12/6/6

BOCHLT 10 A% 312 297 312 142

SR 150 143 150 68

True LVDS %t 150 143 150 68
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2 MRk 2.4 EHHH
GW5AST-138
faran > ﬂ
alcs FPGE76A | bsasan | PGE76A | UG324
(Flip Chip)
VCC 0 0 0 0
VCCIO0 0 0 0 0
VCCIO1 0 0 0 0
VCCIO2 6 6 6 4
VCCIO3 6 6 6 3
VCCIO4 6 6 6 7
VCCIO5 6 5 6 2
VCCIOB 6 6 6 2
VCCIOT7 6 6 6 2
VCCIO10 2 2 2 2
VCCX 3 3 3 3
VCCIVCCC 13 14 13 18
VCC_REG 6 6 6 1
Q1_VDDHA 1 1 0 0
Q0_VDDHA 1 1 0 1
Q0_VDDHA/Q1_VDDHA 0 0 2 0
Q1_VDDA/Q1_VDDD_IN0/Q1_V
DDD_IN1/Q1_VDDD_IN2/Q1_VD
DD_IN3/Q1_VDDTC/Q1_VDDTC | 3 0 0 0
_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 | 3 0 0 0
_INO/Q0_VDDTC_IN1/Q0_VDDT
C_IN2/Q0_VDDTC_IN3
Q0_VDDA/Q0_VDDRC_IN0/Q0_
VDDRC_IN1/Q0_VDDRC._IN2/Q0
_VDDRC_IN3/Q0_VDDTC/QO_V |0 3 3 2
DDTC_INO/Q0_VDDTC_IN1/Q0_
VDDTC_IN2/Q0_VDDTC_IN3
Q1_VDDA/Q1_VDDRC_INO/Q1_
VDDRC_IN1/Q1_VDDRC_IN2/Q1
_VDDRC_IN3/Q1_VDDTC/Q1_ V |0 0 3 0
DDTC_INO/Q1_VDDTC_IN1/Q1_
VDDTC_IN2/Q1_VDDTC,_IN3
Q1_VDDT_INO/Q1_VDDT_IN1/Q |, 0 ) 0
1_VDDT_IN2/Q1_VDDT_IN3
Q0_VDDT_INO/Q0_VDDT_IN1/Q |, ) ) )
0_VDDT IN2/Q0_VDDT IN3
MO_VDDA 0 1
MO_VDDD 0 1
M1_VDDA 1
UG1102-1.0.3 5(21)




2 WER

2.5 1/0 BANK .0

GW5AST-138
HHoE (FFF;iS(gr%\) PG484A | PG676A | UG324
M1_VDDD 0 0 1 0
MO_VDDA/MO_VDDD/M1_VDDA/ | , 0 . 5
M1_VDDD
MO0_VDDX/M1_VDDX 1 0 1 1
VSS 120 88 120 76
MODEO 1 1 1 1
MODE1 1 1 1 1
MODE2 1 1 1 1
NC 102 8 103 9
V!

[ 5/ 2243 110 BB H AL CLK B, FEGE .

2.5 [/O BANK i}Bf

UG1102-1.0.3

GW5AST-138 1 I/0 f14E 6 4~ GPIO Bank (Bank2~7), 2 4~
SERDES Bank L% 1 AMC & H Bank (Bank 10), Bank 10 tHA LAE Ak
I/0O Bank.

VAN Bank 43R Bl 5% DS1104, GWSAST %4l FPGA /=i #(
T > 3.3 ALl B

AFWHI% T GWSAST #41) FPGA P RS B I i S
VAEEESHE 3 EE MR K. GWSAST 241 FPGA 7 i A [
BANK A A RIBHERIX 73

H P10, . sl AR S BT RIX 5. GWSAST R5

FPGA 7= /i i IR = B R 4 e S R B

B % BANK2 110 1/0.

«[El> %5 BANKS i1 1/0.

B> %5 BANKA 111 1/0.

F78 BANKS H1 1/0.

F278 BANKG H117 1/0.

278 BANK7 F1/7 1/0.

«BX> %5 BANK10 11 1/0.

“” %7~ SerDes Bank Q0. SerDes Bank Q1. MIPI. ADC H#]
DIO.

%7~ VCC. VCCX. VCCIO, HAZEOALL,
Bl %5 vss, HERHEAS.
o <B 5 nC.
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2 3-1 GW5AST-138 284 FPG676A (Flip Chip) HAhE

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,W2W22,Y11,Y10,
Y13,Y19,V13
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3.1.2 PG484A ER S Hh =~ B E
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R 3-2 GW5AST-138 8% PG484A HABE

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
VCCIO10 F12,T12

VCCX P12,M12,R11

VCONCCC I:g’jl;ii\lig,m0,P8,N7,J7,R7,K8,L7,P10,T
VCC_REG B7,89,B5,811,C4,C8
Q1_VDDHA K12

Q0_VDDHA H12
Q0_VDDA/Q0_VDDD_IN0/Q0_VDDD
_IN1/Q0_VDDD_IN2/Q0_VDDD_IN3/ | F7,010,D6

Q0 VDDTC/Q0_VDDTC_INO/Q0_VD

9(21)




3.1 GW5AST-138 23 E HHfin 2K

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,v1,v11,v21,W8W18,Y5,Y15

3.1.3 PG676A BRI~ E
[&] 3-3 GW5AST-138 & PG676A SR EMNYH~=E (RIME)
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7 3-3 GW5AST-138 &4 PG676A HABE I

VCCIO2 E19,C25,A21,D022,F16,B18
VCCIO3 G23,K14,M18,H20,F26,J17
VCCIO4 L21,P22,N15,K24,N25,R19
VCCIO5 Y24,7T16,U23,V20,AC25,T26
VCCIO6 L1,P2,N5,T6,K4,M8
VCCIO7 J7,02,A1,G3,C5,F6
VCCIO10 Y14,W11

VCCX N9,L9,J9

VCCNCCC \}QIS:Y111(),’F1-11511L11§,T10’L11 ,K12,M10,U11,
VCC_REG B12,810,C7,C15,B14,B8
MO_VDDX/M1_VDDX M12

MO_VDDA N13

MO_VDDD U13

M1_VDDA R13

M1_VDDD W13
QO0_VDDHA/Q1_VDDHA U9,R9

Q0_VDDA/QO_VDDRC_IN0O/Q0_VDD
RC_IN1/Q0_VDDRC_IN2/Q0_VDDRC
_IN3/Q0_VDDTC/Q0_VDDTC_INO/QO
_VDDTC_IN1/Q0_VDDTC_IN2/Q0_V
DDTC_IN3

AA12,AC11,AA10

Q0_VDDT_INO/Q0_VDDT_IN1/Q0_V
DDT_IN2/Q0_VDDT_IN3

AC13,AC9

Q1_VDDA/Q1_VDDRC_IN0/Q1_VDD
RC_IN1/Q1_VDDRC_IN2/Q1_VDDRC
_IN3/Q1_VDDTC/Q1_VDDTC_INO/Q1
_VDDTC_IN1/Q1_VDDTC_IN2/Q1_V
DDTC_IN3

F12,D9,F10

Q1_VDDT_INO/Q1_VDDT_IN1/Q1_V
DDT_IN2/Q1_VDDT_IN3

D13,D11

VSS

M11,AE15,B15,A10,A12,A14,A16,A26,A
6,A8,AA14,AA16,AA26,AA6,AB10,AB12,
AB14,AB23,AB3,AA9,AB8,AC15,AC20,A
C7,AD11,AD13,AD6,AD9,AD16,AE24 AE
4,AE6,AF1,AF10,AF12,AF14,AF16,AF21
,AF6,AF8,B16,823,83,86,C11,C13,C16,
C20,C6,C9,D015,D17,D7,E10,E12,E14,E
24,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,L16,L.26,L
6,M13,M23,M3,M9,N10,N20,P13,P17,P7
,P9,R10,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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QO0_VDDHA

G12

Q0_VDDA/QO0_VDDRC_IN0/Q0_VDD
RC_IN1/Q0_VDDRC_IN2/Q0_VDDRC
_IN3/Q0_VDDTC/Q0_VDDTC_INO/QO
“VDDTC_IN1/Q0_VDDTC_IN2/Q0_V
DDTC_IN3
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Q0_VDDT_INO/Q0_VDDT_IN1/Q0_V
DDT_IN2/Q0_VDDT_IN3

B4,C5

VSS

A1,A5,A7,A8,A11,A18,B3,B7,88,B18,C2,
C6,C7,C15,D03,D04,D07,D12,E2,E6,E7,E9,
F4,F6,F10,F16,G1,G5,G6,G7,G9,G11,G

13,H3,H4,H5,H6,H8,H10,H12,J1,J2,J3,J

7,J11,J13,J17,K4,K8,K12,K14,L1,L7,L11,
L13,M8,M12,M18,N5,N7,N9,N11,N13,N1
5,P2,P8,P12,R9,T6,T16,U3,U13,V1,V10,
V18,49
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\ 4.1 $%5 R~ FPG676A (Flip Chip) (27mm x 27mm,
4 BR~
RN GW5AST-138 )

4%#%%)?#

4.1 ## R~} FPG676A (Flip Chip) (27mm x 27mm,
GW5AST-138)

4-1 $#% R~F FPG676A (Flip Chip)

2x|2D]aaa|B

SIN 1 CORNER £ \/ DETAIL B

m
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o
°
o
°
o
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o
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oo
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W)

i K 000000
i 0603000000000l
v [$000000000009)

TOP_VIEW BOTTOM VIEW

DETAIL A

A2

1 =

SEATING PLANE . e |
SIDE VIEW £ —

676X £L20|ddd|C

/‘ PIN 1T CORNER

SEATING PLANE

A DETAIL A(S:1
B
C
D
E BIE MILLIMETER
676X b MIN_ [ NOM | WMAX
A | 1855 | 2.005] 2.15§
Al | 045 | 050] 055
DETAIL B(3:1 A2 0.835 BASIC
c 0.60 | 0.67 | 0.74
b 26.90 | 27.00 | 27.10
D1 25.00 BASIC
26.90] 27.00 | 27.10
E1 25.00 BASIC
L 0.70_REF
e 1.00 BASIC
b 055 [ 060 | 065
aaa 0.20
cce 0.25
add 0.20
cee 0.25
i 010
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4.1 #%5 R~F FPGB76A (Flip Chip) (27mm x 27mm,

g D
4 BRI GW5HAST-138 )

[# 4-2 #%F PCB Layout FPG676A (Flip Chip)
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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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4 FHER 4.2 FHH R~ PG484A (23mm x 23mm, GW5AST-138)

4.2 ##E R~ PG484A (23mm x 23mm, GW5AST-138)
4-3 #H R T PG484A
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C
] SIDE_VIEW o0

DETAIL A

SEATING PLANE

OOy

484Xgb—

DETAIL B(2:1

SEATING PLANE

SYMBOL MILLIMETER

MIN NOM MAX

DETAIL A(2:1) A 1.48 1.56 .64
IN 0.45 0.50 |0.55

A2 1.01 1.06 1.1

A3 0.70 BASIC

c 0.32 0.36 |0.40

D 22.90 |23.00 |23.10

D1 21.00 BASIC

3 22.90 [23.00 |23.10

E1 21.00 BASIC

< e 1.00 BASIC

L 0.70 REF

0.55 [0.60 [0.65

aaa 0.20

cce 0.15

ddd 0.20

eee 0.18

fff 0.10
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4.2 #% R~ PG484A (23mm x 23mm, GW5AST-138)

4 FpE R

[# 4-4 #%F PCB Layout PG484A

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.
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4 HERT

4.3 FHF R~ PG676A (27mm x 27mm, GW5AST-138)

4.3 FHE R~ PG676A (27mm x 27mm, GW5AST-138)

& 4-5 #3%& R~ PG676A
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@EFEQD | C
Bottom View
{\. y ‘
\\‘7__,-’
\DETAIL A
Side View
Dimension in mm
symbol
MIN NOM MAX
A — [ 2. 380
Al 0.450 | 0.500 | 0.550
A2 1.120 | 1.170 | 1.220
[¢ 0.510 | 0.560 | 0.610
26. 800 | 27. 000 | 27. 200
D1 -—= [ 25.000| -
D2 23.800 | 24. 000 | 24. 200
D3 - 18.000 | —
E 26. 800 | 27. 000 | 27. 200
El -— | 25.000| --—
E2 23. 800 | 24. 000 | 24. 200
E3 -— 18.000 | ——
e -— 1. 000 -
b 0.550 | 0.600 | 0.650
aaa 0. 200
bbb 0. 200
ddd 0. 200
cee 0. 250
ref 0. 100
Ball Diam 0. 600
N 676
MD/ME 26/26
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4.3 #%R<} PGB76A (27mm x 27mm, GW5AST-138)

4 FpE R

[# 4-6 ¥ PCB Layout PG676A

TOP VIEW

o
Unit:mm
D '27 00
E 27.00
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4 HERT

4.4 FHHR~F UG324 (15mm x 15mm, GW5AST-138)

4.4 FE R~ UG324 (15mm x 15mm, GW5AST-138)

4-7 #HER T UG324
2X| £ |aaa|B
PIN 1 CORNER IE @ A
_E'_ ''''''''''' T ''''''''''' 1T D
2% [ |aaal A
TOP VIEW
DETAIL A
o
[ L ; A
SEATING PLANE ?
SIDE VIEW
PIN 1 CORNER
Peee(|C|A[B
3 2 1q fe} F@[C
OQ7| A
O4 B
c
324 Xob—
DETAIL B(2:1)
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[

DETAIL B

P

Etch back opening

' D1
8l .
1 Tt
S,
BOTTOM VIEW

J__AZ
i
.

SEATING PLANE

[ dad[c] AT
324X
DETAIL A(2:1)
SYMBOL] MILLIMETER
MIN [ NOM | MAX

A 1.31 1.41  [1.51
M | 030 | 035 [0.40
A2 | 1.00 | 1.06 [1.12
A3 0.70 BASIC

c 0.32 | 0.36 [0.40
D [1490 | 15.00 [15.10
D1 13.60 BASIC

£ |1490 [15.00 [15.10
E1 13.60 BASIC

e 0.80 BASIC

b 040 [ 045 [o50
k 0.475 REF

aaa 0.15

cce 0.10

ddd 012

eee 0.15

Fff 0.08
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4 FHER 4.4 #HHER~F UG324 (15mm x 15mm, GW5AST-138)

[ 4-8 ## PCB Layout UG324
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