
GA102 GF SKU P-BOARD
370W, 7.4inch STD PCB, 320b, GDDR6x x16 10GB

DP + DP + DP + HDMI

PS: NVVDD PH1 (PWM1 ) and PH2 (PWM2 )

PS: NVVDD PH7 (PWM6 ) and PH8 (PWM5 )
PS: NVVDD PH9 (PWM4 ), PH10 (PWM4 )

66

SEQ: EXT-12V ACCURATE V MONITORS

MEMORY: GPU PARTITION A/B
MEMORY: FBA PARTITION[31:0]

MEMORY: FBB PARTITION[31:0]

49

MEMORY: FBF PARTITION[31:0]

GPU: NVVDD DECOUPLING

18

GPU: MSVDD DECOUPLING

3813
MEMORY: GPU PARTITION E/F

MEMORY: FBE PARTITION[63:32]

MEMORY: FBF PARTITION[63:32]
42

X/V LEDs
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MECH & VR THERMAL PROTECTION

SEQ: 3V3_PEX VOLTAGE MONITOR

PS: PREFILTER A/INA3221

PS: NVVDD OUTPUT CAP (1/2)

MEMORY: FBA PARTITION[63:32]

MEMORY: FBB PARTITION[63:31]
MEMORY: GPU PARTITION C/D
MEMORY: FBC PARTITION[31:0]

MEMORY: FBD PARTITION[31:0]

GPU: FBVDD DECOUPLING

20

GPU: NVHS x16, FRAMELOCK

16

GPU: GND, NC

GPU: GPIO, THERMAL, JTAG, STEREO
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MEMORY: FBD PARTITION[63:32]

PS: NVVDD PH5 (PWM3 ) and PH6 (PWM7 )
PS: NVVDD PH3 (PWM3 ) and PH4 (PWM8 )

PS: NVVDD CONTROLLER OVR4i+

MEMORY: FBE PARTITION[31:0]

12
11

41

43

45
46

36

39

IFPC HDMI/DP
IFPA UNUSED, IFPB UNUSED

PS: MSVDD OUTPUT CAP

PS: MSVDD PH3 (PWM6 ) and PH4 (PWM3 )
PS: MSVDD PH1 (PWM1 ) and PH2 (PWM2 )
PS: MSVDD CONTROLLER OVR4i+
PS: FBVDD OUTPUT CAP NEAR MEMORY
PS: FBVDD OUTPUT CAP NEAR VR

MISC. ROM, STRAPS

10

50

GPU: GPU POWER

17
PS: MSVDD PH5 (PWM4 ) and PH6 (PWM5 )

PS: FBVDD PH1 (PWM1 ) and PH4 (PWM3/4 )
PS: FBVDD PH3 (PWM2 ) and PH2 (PWM3/4 )MEMORY: FBC PARTITION[63:32]

26

PS: FBVDD CONTROLLER OVR4i

57
PS: PREFILTER B

PS: INPUTS, FILTERING, MONITORING
PS: INPUT SWITCH RTD3 FB1/5V/1V8

32
SEQ: NV, PEX, FB EN

FAN & NORTH LOGO LED

27
28

MISC. XTAL, PLL
PS: 5V
PS: PEX_DVDD, 1V8

40

37

3

34
35

2

8

IFPD DP

33

PS: NVVDD OUTPUT CAP (2/2)

SEQ: 5V/1V8 EN & VPP LOAD SW

19

IFPF DP
IFPE DP

44

47
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Page 3: PCI-EXPRESS

Place near balls

Place between
GPU and PSPlace near balls

VOLTAGE MAX_CURRENT MIN_WIDTHNET

GPU and PSPlace between

PLACE NEAR GPU BALLS

PCB CO-LAYOUT

NO STUFF

NO STUFF

FC-GA102-200-A1
CHANGED

NO STUFFNO STUFF

NO STUFF
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21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

COMMON
5 %
10k
0402

10k
5 %
COMMON
0402

BGA3328

5 %
0402
10k

COMMON

10k
0402
5 %
COMMON

X6S
10%

1uF

COMMON
0402

4V

1 %
49.9ohm

0201 49.9ohm
1 %0201

52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
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36
35
34
33
32
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29
28

24
23
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16
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14
13
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10
9
8
7
6
5
4
3
2
1
0
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

OUT

BI OUT

OUT

2/29 FBA

FBA_WCKB67
FBA_WCKB67

FBA_WCKB45
FBA_WCKB45

FBA_WCKB23
FBA_WCKB23

FBA_WCKB01
FBA_WCKB01

FBA_WCK67
FBA_WCK67

FBA_WCK45
FBA_WCK45

FBA_WCK23
FBA_WCK23

FBA_WCK01
FBA_WCK01

FBA_CMD54_NC
FBA_CMD53_NC

FBA_CMD26_NC
FBA_CMD25_NC

FBA_CMD55

FBA_CMD52
FBA_CMD51
FBA_CMD50
FBA_CMD49
FBA_CMD48
FBA_CMD47
FBA_CMD46
FBA_CMD45
FBA_CMD44
FBA_CMD43
FBA_CMD42
FBA_CMD41
FBA_CMD40
FBA_CMD39
FBA_CMD38
FBA_CMD37
FBA_CMD36
FBA_CMD35
FBA_CMD34
FBA_CMD33
FBA_CMD32
FBA_CMD31
FBA_CMD30
FBA_CMD29
FBA_CMD28

FBA_CMD27

FBA_CMD24
FBA_CMD23
FBA_CMD22
FBA_CMD21
FBA_CMD20
FBA_CMD19
FBA_CMD18
FBA_CMD17
FBA_CMD16
FBA_CMD15
FBA_CMD14
FBA_CMD13
FBA_CMD12
FBA_CMD11
FBA_CMD10
FBA_CMD9
FBA_CMD8
FBA_CMD7
FBA_CMD6
FBA_CMD5
FBA_CMD4
FBA_CMD3
FBA_CMD2
FBA_CMD1
FBA_CMD0

FBA_CLK1
FBA_CLK1
FBA_CLK0
FBA_CLK0

FB_PLLVDD
FBA_DQS_WP7
FBA_DQS_WP6
FBA_DQS_WP5
FBA_DQS_WP4
FBA_DQS_WP3
FBA_DQS_WP2
FBA_DQS_WP1
FBA_DQS_WP0

FBA_DQM7
FBA_DQM6
FBA_DQM5
FBA_DQM4
FBA_DQM3
FBA_DQM2
FBA_DQM1
FBA_DQM0

FBA_D63
FBA_D62
FBA_D61
FBA_D60
FBA_D59
FBA_D58
FBA_D57
FBA_D56
FBA_D55
FBA_D54
FBA_D53
FBA_D52
FBA_D51
FBA_D50
FBA_D49
FBA_D48
FBA_D47
FBA_D46
FBA_D45
FBA_D44
FBA_D43
FBA_D42
FBA_D41
FBA_D40
FBA_D39
FBA_D38
FBA_D37
FBA_D36
FBA_D35
FBA_D34
FBA_D33
FBA_D32
FBA_D31
FBA_D30
FBA_D29
FBA_D28
FBA_D27
FBA_D26
FBA_D25
FBA_D24
FBA_D23
FBA_D22
FBA_D21
FBA_D20
FBA_D19
FBA_D18
FBA_D17
FBA_D16
FBA_D15
FBA_D14
FBA_D13
FBA_D12
FBA_D11
FBA_D10
FBA_D9
FBA_D8
FBA_D7
FBA_D6
FBA_D5
FBA_D4
FBA_D3
FBA_D2
FBA_D1
FBA_D0

OUT

OUT
OUT

OUT
OUT

OUT
OUT

OUT
OUT

OUT

OUT
OUT

OUT
OUT

OUT

OUT
OUT

OUT
OUT

IN

3/29 FBB

FBB_WCKB67
FBB_WCKB67

FBB_WCKB45
FBB_WCKB45

FBB_WCKB23
FBB_WCKB23

FBB_WCKB01
FBB_WCKB01

FBB_WCK67
FBB_WCK67

FBB_WCK45
FBB_WCK45

FBB_WCK23
FBB_WCK23

FBB_WCK01
FBB_WCK01

FBB_CMD54_NC
FBB_CMD53_NC

FBB_CMD26_NC
FBB_CMD25_NC

FBB_CMD55

FBB_CMD52
FBB_CMD51
FBB_CMD50
FBB_CMD49
FBB_CMD48
FBB_CMD47
FBB_CMD46
FBB_CMD45
FBB_CMD44
FBB_CMD43
FBB_CMD42
FBB_CMD41
FBB_CMD40
FBB_CMD39
FBB_CMD38
FBB_CMD37
FBB_CMD36
FBB_CMD35
FBB_CMD34
FBB_CMD33
FBB_CMD32
FBB_CMD31
FBB_CMD30
FBB_CMD29
FBB_CMD28

FBB_CMD27

FBB_CMD24
FBB_CMD23
FBB_CMD22
FBB_CMD21
FBB_CMD20
FBB_CMD19
FBB_CMD18
FBB_CMD17
FBB_CMD16
FBB_CMD15
FBB_CMD14
FBB_CMD13
FBB_CMD12
FBB_CMD11
FBB_CMD10
FBB_CMD9
FBB_CMD8
FBB_CMD7
FBB_CMD6
FBB_CMD5
FBB_CMD4
FBB_CMD3
FBB_CMD2
FBB_CMD1
FBB_CMD0

FBB_CLK1
FBB_CLK1
FBB_CLK0
FBB_CLK0

FB_PLLVDD
FBB_DQS_WP7
FBB_DQS_WP6
FBB_DQS_WP5
FBB_DQS_WP4
FBB_DQS_WP3
FBB_DQS_WP2
FBB_DQS_WP1
FBB_DQS_WP0

FBB_DQM7
FBB_DQM6
FBB_DQM5
FBB_DQM4
FBB_DQM3
FBB_DQM2
FBB_DQM1
FBB_DQM0

FBB_D63
FBB_D62
FBB_D61
FBB_D60
FBB_D59
FBB_D58
FBB_D57
FBB_D56
FBB_D55
FBB_D54
FBB_D53
FBB_D52
FBB_D51
FBB_D50
FBB_D49
FBB_D48
FBB_D47
FBB_D46
FBB_D45
FBB_D44
FBB_D43
FBB_D42
FBB_D41
FBB_D40
FBB_D39
FBB_D38
FBB_D37
FBB_D36
FBB_D35
FBB_D34
FBB_D33
FBB_D32
FBB_D31
FBB_D30
FBB_D29
FBB_D28
FBB_D27
FBB_D26
FBB_D25
FBB_D24
FBB_D23
FBB_D22
FBB_D21
FBB_D20
FBB_D19
FBB_D18
FBB_D17
FBB_D16
FBB_D15
FBB_D14
FBB_D13
FBB_D12
FBB_D11
FBB_D10
FBB_D9
FBB_D8
FBB_D7
FBB_D6
FBB_D5
FBB_D4
FBB_D3
FBB_D2
FBB_D1
FBB_D0

BIOUT

BI

OUT

BI

OUT

OUT
OUT
OUT

OUT
OUT

OUT
OUT

OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT

OUT
OUT

OUT
OUT

OUT



Page5: MEMORY: FBA Partition 31..0

CLOSE TO DRAM: 4x 0603 10uF, 18x 0402 1uF

AROUND DRAM: 6x 0603 22uF, 2x 0603 10uF

CLOSE TO DRAM: 4x 0402 1uF

EXTRA 3x 0402 ON TOP
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FBA_DBI<7..0>
FB_DBI_NCLS

FBA_D<63..0>

FBA_CMD<52..0>

FBA_EDC<7..0>
FB_EDC_NCLS

A

SKU30

600-1G133-0030-900
PG133-A03

C2609 C2610 C2611

T10
R10

T5
R5

V10

V5

N10

N5

M14
N13
P12
R11
R14
T13
U12
V13

M1
N2
P3
R4
R1
T2
U3
V2

M12

C10
D10

C5
D5

A10

A5

F10

F5

G14
F13
E12
D11
D14
C13
B12
A13

G1
F2
E3
D4
D1
C2
B3
A2

M12

V3
V12
U5
U2

U13
U10
T3

T14
T12
T1
R3
R2

R13
R12
P5
P4

P11
P10
N4
N3

N14
N12
N11
N1
M2

M13
G2

G13
F4
F3

F14
F12
F11
F1
E5
E4

E11
E10
D3
D2

D13
D12
C3

C14
C12
C1
B5
B2

B13
B10
A3

A12

U14
U1
B14
B1

V4
V11
P2
P14
P13
P1
M5
M10
L2
L14
L13
L1
H2
H14
H13
H1
G5
G10
E2
E14
E13
E1
A4
A11

V14
V1
T4
T11
M4
M11
K2
K13
J2
J13
G4
G11
C4
C11
A14
A1

M12

K14
J14

K1

B4
U11
B11
U4

J1

M3
G3K10

J10

M12

G12

K5

J5

K3

J3

K4

J4

K11

J11

K12

J12

L10

H10

L5

H5

L12

H12

L4

H4

L11

H11

L3

H3

M12

R306

R288R282

C328C350C411

C1389C1373

C1367

C412C367

C1420C410

C314C326C369C368

C313

C1356C325

C356C409

C413

C327

C357C1289C1290C1376

C1397C1396C1284C1282C1369C1281C1283

C1403

C331
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4.3A<> 6.3C< 

4.1A<> 6.1B<> 

4.1D> 6.1F< 

4.3A> 6.3D< 

4.3D> 
4.3D> 

4.3D> 
4.3D> 

4.3D> 
4.3D> 

4.3D> 
4.3D> 

4.3D> 
4.3D> 

FBVDDQ

GND

GND

GND

FBVDDQ

GND

GND

FBVDDQ

FBVDDQ

VPP

VPP

GND

GND

FBVDDQ

FBVDDQ

FBA_WCKB23

1uF
4V
10%
X6S
0402
COMMON

1uF

COMMON
0402
X6S
10%
4V

COMMON
X6S

1uF

0402
10%
4V

COMMON

10uF
20%
X6S

COMMONCOMMON
0402
X6S
10%
4V
1uF

4V
10%
X6S
0402
COMMON

1uF
4V
10%
0402

1uF

X6S
COMMON

0402
COMMON

0402
COMMON

0402
X6S
10%

1uF

COMMON

0402
COMMON

0402
X6S
10%

20%
0603W

FBA_D<6>
FBA_D<5>
FBA_D<7>
FBA_D<2>
FBA_D<3>

9.5GHz
MT61K256M32JE-19T

FBA_D<30>
FBA_D<24>

FBA_EDC<3>
FBA_DBI<3>

FBA_WCKB23*

FBA_D<29>
FBA_D<31>
FBA_D<25>

FBA_D<20>

FBA_EDC<2>

FBA_WCK23

FBA_D<26>

FBA_D<19>
FBA_D<21>

FBA_D<23>
FBA_D<17>
FBA_D<18>

FBA_D<27>
FBA_D<28>

FBA_D<16>

FBA_WCK23*

FBA_D<22>

FBA_DBI<2>

COMMON
FBGA180

9.5GHz
MT61K256M32JE-19T

FBA_D<9>

FBA_DBI<1>

FBA_D<10>

FBA_D<11>

FBA_D<0>
FBA_D<4>

FBA_EDC<0>
FBA_DBI<0>

FBA_WCK01
FBA_WCK01*

FBA_D<12>

FBA_D<15>
FBA_D<8>

FBA_EDC<1>

FBA_D<14>

FBA_D<13>

FBA_D<1>

FBA_WCKB01*
FBA_WCKB01

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T
FBGA180
COMMON 9.5GHz

MT61K256M32JE-19T

FBA_CMD<10>

FBA_CMD<4>

FBA_CMD<2>
FBA_CMD<0>
FBA_CMD<23>
FBA_CMD<22>
FBA_CMD<15>
FBA_CMD<12>

FBA_CMD<11>
FBA_CMD<14>

FBA_CMD<5>
FBA_CMD<17>
FBA_CMD<8>

FBA_CMD<24>

FBA_CMD<7>
FBA_CMD<16>
FBA_CMD<21>

FBA_CMD<9>

FBA_CMD<13>

FBA_CMD<18>

SNN_NC_A_1

SNN_FBA_TCK_M_0
SNN_FBA_TDI_M_0
SNN_FBA_TDO_M_0
SNN_FBA_TMS_M_0

FBA_VREFC0

FBA_ZQ_0_A
FBA_ZQ_0_B

FBA_CMD<3>

FBA_CMD<6>
FBA_CMD<19>

FBA_CMD<20>

SNN_NC_A_0FBA_CLK0*
FBA_CLK0

FBA_CMD<1>

FBGA180
COMMON

9

15
11

10
14

23

20

21

18
22

17

19

16

12

8
13

29

26
28
27

31
25

30
24

5

4
0
1

2
3

7

6

FBA_DBI<0>

1

10

2

COMMON
0603W
X6S

4V

FBA_DBI<1>
FBA_DBI<2>
FBA_DBI<3> FBA_EDC<3>

FBA_EDC<2>
FBA_EDC<1>
FBA_EDC<0>

4V
20%

COMMON
0603W

22uF

X6S

20%
4V

X6S
COMMON
0603

10uF

4V
22uF

X6S
COMMON
0603W
20%

22uF
4V
20%

COMMON
0603W
X6S

COMMON
0603W

4V
22uF

X6S
20% 20%

4V
22uF 22uF

4V
20%
X6S
COMMON COMMON

0603

4V

0603
COMMON
X6S

4V
10uF

20%
X6S

10uF

COMMON
0603

4V
10uF

COMMON

4V

0603
X6S
20%

10uF
20%
0603
X6S

4V

COMMON

4V
10%

1uF

COMMON
0402
X6S X6S

1uF

0402
10%
4V

0402
X6S
10%

1uF
4V

COMMON
X6S
COMMON

1uF

0402
10%

10%
4V
1uF

X6S

X6S
0402
10%

1uF
4V

COMMON

1uF

COMMON
0402
X6S

4V
10%

4V

0402
X6S
10%

1uF

COMMON
X6S

1uF
10%
4V

0402
COMMON

0402

1uF
4V
10%
X6S
COMMON

X6S

1uF
4V
10%

COMMON

10%
X6S

1uF
4V

1uF

COMMON

4V

4V

X6S
10%
0402
COMMON

1uF

4V

0402

1uF

X6S
10%

4V
10%

1uF

0402
X6S

0402
10%

1uF

X6S

4V 4V

COMMON

1uF

COMMON

10%
0402

4V

X6S

3
2
1
0

3

18
9

4
6
19
21
16
7
20
8
17
5

13

0
23
22
15
12
24
11
14

3

1
2

0

COMMON
0402
1 %

360ohm
1 %
0402
360ohm

COMMON

COMMON
0402
1 %
1k
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

IN
IN

ININ

IN
IN

16Gb 8Gb

NORMAL

DQ6_B
DQ7_B
EDC0_B
DQX0_B
WCK0_t_B/VSS1_S
WCK0_c_B/VDD_SENSE

DQ5_B
DQ4_B
DQ3_B

DQ15_B
EDC1_B

WCK1_t_B

DQ0_B

DQ12_B
DQ13_B
DQ11_B
DQ10_B
DQ9_B

DQ2_B
DQ1_B

DQ14_B

WCK1_c_B

DQ8_B

DQX1_B

IN
IN

8Gb16Gb  

NORMAL

DQ7_A

DQX0_A

DQ1_A

DQ5_A

DQ8_A
DQ9_A

DQ14_A
DQ15_A
EDC1_A
DQX1_A

WCK1_t_A/VSS0
WCK1_c_A/VDDQ_SENSE

DQ6_A
DQ4_A
DQ3_A

EDC0_A

DQ0_A
DQ2_A

DQ13_A
DQ12_A
DQ11_A
DQ10_A

WCK0_c_A
WCK0_t_A

IN
IN

IN
IN

BI

VPP
VPP
VPP
VPP

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS

VSS

VSS

VDDQ
VSS
VSS

VSS

VDDQ
VDDQ

VSS

CABI_A

CA9_B

CA9_A
CA8_A
CA7_A
CA6_A
CA5_A
CA4_A
CA2_A
CA1_A

CA0_B
CA1_B
CA2_B

CA3_A

CA4_B
CA5_B
CA6_B

CABI_B

CKE_A

CKE_B

NC

TCK
TDI

TDO
TMS

VREFC

ZQ_A
ZQ_B

RESET

CA8_B
CA7_B

CA3_B

NCCLK_c
CLK_t

CA0_A

BI
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FBA_DBI<7..0>
FB_DBI_NCLS

FBA_EDC<7..0>
FB_EDC_NCLS

FBA_D<63..0>

FBA_CMD<52..0>

A

SKU30

600-1G133-0030-900
PG133-A03

C2612

T10
R10

T5
R5

V10

V5

N10

N5

M14
N13
P12
R11
R14
T13
U12
V13

M1
N2
P3
R4
R1
T2
U3
V2

M7

C10
D10

C5
D5

A10

A5

F10

F5

G14
F13
E12
D11
D14
C13
B12
A13

G1
F2
E3
D4
D1
C2
B3
A2

M7

K14
J14

K1

B4
U11
B11
U4

J1

M3
G3K10

J10

M12

G12

K5

J5

K3

J3

K4

J4

K11

J11

K12

J12

L10

H10

L5

H5

L12

H12

L4

H4

L11

H11

L3

H3

M7

V3
V12
U5
U2

U13
U10
T3

T14
T12
T1
R3
R2

R13
R12
P5
P4

P11
P10
N4
N3

N14
N12
N11
N1
M2

M13
G2

G13
F4
F3

F14
F12
F11
F1
E5
E4

E11
E10
D3
D2

D13
D12
C3

C14
C12
C1
B5
B2

B13
B10
A3

A12

U14
U1
B14
B1

V4
V11
P2
P14
P13
P1
M5
M10
L2
L14
L13
L1
H2
H14
H13
H1
G5
G10
E2
E14
E13
E1
A4
A11

V14
V1
T4
T11
M4
M11
K2
K13
J2
J13
G4
G11
C4
C11
A14
A1

M7

R236

R243R244

C265

C1472

C266C271

C1436

C260

C1503C1521

C263C278

C261C264C284C282

C1522C1453

C286C285

C1440

C1562C283

C1556

C297C1433C288

C1456C269C1454C1442C1455C1445C1432

C1451

C299

11-JUN-2020

4.3A<> 5.3E< 4.3A> 5.3G< 

4.1A<> 5.1B<> 

4.1D> 5.1F<> 

4.3D> 
4.3D> 

4.3D> 
4.3D> 

4.3D> 
4.3D> 

4.3D> 
4.3D> 

4.3D> 
4.3D> 

GND

FBVDDQ

FBVDDQ

GND

FBVDDQ

GND

VPP

FBVDDQ

VPP

GND

GND

FBVDDQ

GND

GND

FBVDDQ

1uF

1uF 1uF

0402

1uF
10%

X6S
0402

COMMON
4V
10%
X6S
0402
COMMON

04020402
X6S

4V
1uF

58
61
59

48

FBA_D<54>

FBA_D<48>

9.5GHz
MT61K256M32JE-19T

FBA_CMD<37>

FBA_CMD<30>

FBA_CMD<32>
FBA_CMD<34>
FBA_CMD<48>
FBA_CMD<49>
FBA_CMD<45>
FBA_CMD<36>

FBA_CMD<35>
FBA_CMD<44>

FBA_CMD<29>
FBA_CMD<43>
FBA_CMD<40>

FBA_CMD<47>

FBA_CMD<39>
FBA_CMD<42>
FBA_CMD<50>

FBA_CMD<38>

FBA_CMD<46>

FBA_CMD<41>

SNN_NC_A_5

SNN_FBA_TCK_M_2
SNN_FBA_TDI_M_2
SNN_FBA_TDO_M_2
SNN_FBA_TMS_M_2

FBA_VREFC1

FBA_ZQ_2_A
FBA_ZQ_2_B

FBA_CMD<31>

FBA_CMD<28>
FBA_CMD<52>

FBA_CMD<51>

SNN_NC_A_4FBA_CLK1*
FBA_CLK1

FBA_CMD<33>

COMMON
FBGA180

9.5GHz
MT61K256M32JE-19T

FBA_D<40>
FBA_D<42>

FBA_EDC<5>
FBA_DBI<5>

FBA_WCKB45
FBA_WCKB45*

FBA_D<45>
FBA_D<44>
FBA_D<47>

FBA_D<35>

FBA_EDC<4>

FBA_WCK45

FBA_D<41>

FBA_D<34>
FBA_D<33>

FBA_D<39>
FBA_D<32>
FBA_D<37>

FBA_D<43>
FBA_D<46>

FBA_D<38>

FBA_WCK45*

FBA_D<36>

FBA_DBI<4>

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

FBA_D<49>

FBA_DBI<6>

FBA_D<53>

FBA_D<59>
FBA_D<61>

FBA_D<60>
FBA_D<57>

FBA_EDC<7>
FBA_DBI<7>

FBA_WCKB67
FBA_WCKB67*

FBA_D<51>

FBA_D<52>

FBA_EDC<6>

FBA_D<50>

FBA_D<55>

FBA_D<62>
FBA_D<56>
FBA_D<63>
FBA_D<58>

FBA_WCK67*
FBA_WCK67

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

COMMON
FBGA180

49

52

53

54

50

55

51 44

43

40
42

45

47

46
41

56
62
60

COMMON
X6S

35
38

34
39

33

32
37
36

57

63

FBA_EDC<6>

0402

MEMORY: FBA PARTITION[63:32]

1 %
1k
0402
COMMON

1 %
COMMON
0402

COMMON
0402
1 %

360ohm

33
44
35
47
36
45
49
48
34

46

43
40
51
39
42
50

28
30

38
41

31

6
7

4
5
6
7

10%

1uF
4V

X6S
COMMON
0402

X6S

1uF
4V
10%

COMMON

4V
1uF
10%
X6S
COMMON
0402

4V

COMMON

1uF
10%
X6S
0402

1uF
4V
10%

COMMON

4V
1uF

COMMON
X6S
0402
10%

X6S
0402
10%10%

1uF
4V

COMMON

COMMON
0402
10%
X6S

1uF

0402

4V
1uF
10%
X6S
COMMON

4V
10%
0402
X6S
COMMON

1uF

COMMON
X6S
10%

1uF
4V

COMMON
X6S
0402
10%

1uF
4V

COMMON
X6S
0402
10%

1uF
4V

4V

COMMON
X6S

10%
X6S
COMMON
0402

4V

4V
10%
0402
X6S

1uF

COMMON
0402
10%
4V
1uF

COMMON
X6S
0402
10%
4V

4V
10%
0402
X6S
COMMON

1uF

X6S

4V
1uF
10%
0402
COMMON

4V

COMMON
X6S
10%

COMMON

20%
4V
10uF

0603
X6SX6S

COMMON
0603
20%
4V
10uF

20%
4V

0603
X6S
COMMON

10uF

COMMON

20%
4V
10uF

0603
X6S

COMMON

20%
4V
10uF

0603
X6SX6S

4V
20%

COMMON

22uF

0603W
X6S

4V
20%

COMMON

22uF

0603W0603W
COMMON
X6S
20%
4V
22uF

0603W
COMMON
X6S

4V
22uF
20%

X6S

4V
20%

22uF

0603W
COMMON

COMMON

20%
4V
10uF

X6S
0603

0603W
COMMON
X6S

4V
20%

22uF

FBA_EDC<4>

FBA_EDC<7>

FBA_EDC<5>

FBA_DBI<7>

FBA_DBI<4>

FBA_DBI<6>
FBA_DBI<5>

4V

0402

1uF

37

52

29

360ohm

5
4

32
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

IN
IN

ININ

IN
IN

IN
IN

IN
IN

IN
IN

16Gb 8Gb

NORMAL

DQ6_B
DQ7_B
EDC0_B
DQX0_B
WCK0_t_B/VSS1_S
WCK0_c_B/VDD_SENSE

DQ5_B
DQ4_B
DQ3_B

DQ15_B
EDC1_B

WCK1_t_B

DQ0_B

DQ12_B
DQ13_B
DQ11_B
DQ10_B
DQ9_B

DQ2_B
DQ1_B

DQ14_B

WCK1_c_B

DQ8_B

DQX1_B8Gb16Gb  

NORMAL

DQ7_A

DQX0_A

DQ1_A

DQ5_A

DQ8_A
DQ9_A

DQ14_A
DQ15_A
EDC1_A
DQX1_A

WCK1_t_A/VSS0
WCK1_c_A/VDDQ_SENSE

DQ6_A
DQ4_A
DQ3_A

EDC0_A

DQ0_A
DQ2_A

DQ13_A
DQ12_A
DQ11_A
DQ10_A

WCK0_c_A
WCK0_t_A

BI

CABI_A

CA9_B

CA9_A
CA8_A
CA7_A
CA6_A
CA5_A
CA4_A
CA2_A
CA1_A

CA0_B
CA1_B
CA2_B

CA3_A

CA4_B
CA5_B
CA6_B

CABI_B

CKE_A

CKE_B

NC

TCK
TDI

TDO
TMS

VREFC

ZQ_A
ZQ_B

RESET

CA8_B
CA7_B

CA3_B

NCCLK_c
CLK_t

CA0_A

VPP
VPP
VPP
VPP

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS

VSS

VSS

VDDQ
VSS
VSS

VSS

VDDQ
VDDQ

VSS

IN



Page7: MEMORY: FBB Partition 31..0

AROUND DRAM: 6x 0603 22uF, 2x 0603 10uF

CLOSE TO DRAM: 4x 0402 1uF

CLOSE TO DRAM: 4x 0603 10uF, 18x 0402 1uF
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FBB_DBI<7..0>
FB_DBI

FBB_D<63..0>

FBB_EDC<7..0>
FB_EDC

FBB_CMD<52..0>
FB_CMD

A

SKU30

600-1G133-0030-900
PG133-A03

T10
R10

T5
R5

V10

V5

N10

N5

M14
N13
P12
R11
R14
T13
U12
V13

M1
N2
P3
R4
R1
T2
U3
V2

M10

C10
D10

C5
D5

A10

A5

F10

F5

G14
F13
E12
D11
D14
C13
B12
A13

G1
F2
E3
D4
D1
C2
B3
A2

M10

K14
J14

K1

B4
U11
B11
U4

J1

M3
G3K10

J10

M12

G12

K5

J5

K3

J3

K4

J4

K11

J11

K12

J12

L10

H10

L5

H5

L12

H12

L4

H4

L11

H11

L3

H3

M10

V3
V12
U5
U2

U13
U10
T3

T14
T12
T1
R3
R2

R13
R12
P5
P4

P11
P10
N4
N3

N14
N12
N11
N1
M2

M13
G2

G13
F4
F3

F14
F12
F11
F1
E5
E4

E11
E10
D3
D2

D13
D12
C3

C14
C12
C1
B5
B2

B13
B10
A3

A12

U14
U1
B14
B1

V4
V11
P2
P14
P13
P1
M5
M10
L2
L14
L13
L1
H2
H14
H13
H1
G5
G10
E2
E14
E13
E1
A4
A11

V14
V1
T4
T11
M4
M11
K2
K13
J2
J13
G4
G11
C4
C11
A14
A1

M10

R300

R301R302

C388

C1381C383C1386C394

C391C323C386

C389C393C1385C384C392C1384

C387C390C1309

C1393

C322

C1294C382

C1416C1285

C315

C1398C1277

C1410C1411

C1408

C1286C1402

C316C1278

C1297

11-JUN-2020

4.3E<> 8.3C< 

4.1E<> 8.1B<> 

4.3E> 8.3D> 

4.1H> 8.1F< 

4.3H> 
4.3H> 

4.3H> 
4.3H> 

4.3H> 
4.3H> 

4.3H> 
4.3H> 

4.3H> 
4.3H> 

GND

GND

GND

GND

FBVDDQ

VPP
GND

FBVDDQ

VPP

FBVDDQ

FBVDDQ

GND

FBVDDQ

9.5GHz
MT61K256M32JE-19T

FBB_CMD<10>

FBB_CMD<4>

FBB_CMD<2>
FBB_CMD<0>
FBB_CMD<23>
FBB_CMD<22>
FBB_CMD<15>
FBB_CMD<12>

FBB_CMD<11>
FBB_CMD<14>

FBB_CMD<5>
FBB_CMD<17>
FBB_CMD<8>

FBB_CMD<24>

FBB_CMD<7>
FBB_CMD<16>
FBB_CMD<21>

FBB_CMD<9>

FBB_CMD<13>

FBB_CMD<18>

SNN_NC_B_1

SNN_FBB_TCK_M_0
SNN_FBB_TDI_M_0
SNN_FBB_TDO_M_0
SNN_FBB_TMS_M_0

FBB_VREFC0

FBB_ZQ_0_A
FBB_ZQ_0_B

FBB_CMD<3>

FBB_CMD<6>
FBB_CMD<19>

FBB_CMD<20>

SNN_NC_B_0FBB_CLK0*
FBB_CLK0

FBB_CMD<1>

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T
FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

FBB_D<27>
FBB_D<29>

FBB_EDC<3>
FBB_DBI<3>

FBB_WCKB23
FBB_WCKB23*

FBB_D<26>
FBB_D<24>
FBB_D<28>

FBB_D<17>

FBB_EDC<2>

FBB_WCK23

FBB_D<30>

FBB_D<21>
FBB_D<20>

FBB_D<19>
FBB_D<18>
FBB_D<16>

FBB_D<25>
FBB_D<31>

FBB_D<23>

FBB_WCK23*

FBB_D<22>

FBB_DBI<2>

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

FBB_D<9>

FBB_DBI<1>

FBB_D<12>

FBB_D<10>

FBB_D<2>
FBB_D<6>

FBB_D<1>
FBB_D<3>

FBB_EDC<0>
FBB_DBI<0>

FBB_WCK01
FBB_WCK01*

FBB_D<15>

FBB_D<14>
FBB_D<13>

FBB_EDC<1>

FBB_D<8>

FBB_D<11>

FBB_D<7>
FBB_D<5>
FBB_D<0>
FBB_D<4>

FBB_WCKB01*
FBB_WCKB01

COMMON
FBGA180

2

9

13

12
8

17
23

21

18
19

22

30

16

31
25

24
28

20

26
27
29

3
1

15

7

10

0
5

14

4
6

11

4V

FBB_DBI<2>
FBB_DBI<1>
FBB_DBI<0>

FBB_DBI<3> FBB_EDC<3>
FBB_EDC<2>
FBB_EDC<1>
FBB_EDC<0>

4V
22uF
20%
X6S
COMMON
0603W

22uF
4V
20%
X6S
COMMON
0603W

COMMON
X6S

10uF
4V
20%
0603

COMMON

20%
4V
10uF

0603
X6S

22uF
4V
20%
X6S
COMMON
0603W

COMMON

20%
4V
10uF

0603
X6S

10uF
20%
X6S
COMMON

4V

0603

22uF
4V
20%
X6S
COMMON
0603W 0603W

22uF

X6S

4V
20%

COMMON

X6S

4V
1uF
10%
0402
COMMON

0603W

22uF

X6S

4V
20%

COMMON

10uF

0603
COMMON
X6S

4V
20%

0402

4V
1uF

X6S
COMMON

10%
X6S
10%
4V
1uF

COMMON
0402

4V
1uF
10%
0402
X6S
COMMON

COMMON

4V
10uF

X6S
0603
20%

1uF
4V
10%
0402
X6S
COMMON

0402
10%
4V
1uF

X6S
COMMON COMMON

0402

1uF
10%
X6S

4V

COMMON
0402

4V
1uF

X6S
10% 10%

X6S

1uF
4V

0402
COMMON

X6S
0402
COMMON

1uF
4V
10%

COMMON
X6S
0402
10%

1uF
4V

10%
X6S
0402

4V

COMMON

1uF

COMMON

1uF

0402
X6S
10%
4V

4V
1uF
10%
0402
X6S
COMMON COMMON

4V
1uF
10%
0402
X6S

COMMON
X6S
0402
10%

1uF
4V

10%

1uF

COMMON
X6S
0402

1uF
4V
10%

COMMON
0402
X6S

1uF
10%
X6S

4V

0402
COMMON

0402
COMMON

10%

1uF
4V

X6S

0402

1uF
4V

X6S
10%

COMMON

1uF

COMMON
0402
X6S

4V
10%

3
2
1
0

3
2
1
0

3

18
9

4
6
19
21
16
7
20
8
17
5

13
10

2
0
23
22
15
12
24
11
14
1

0402
COMMON

1 %
360ohm

COMMON
0402
1 %
360ohm

COMMON
0402
1 %
1k

MEMORY: FBB PARTITION[31:0]
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

IN
IN

OUTIN

16Gb 8Gb

NORMAL

DQ6_B
DQ7_B
EDC0_B
DQX0_B
WCK0_t_B/VSS1_S
WCK0_c_B/VDD_SENSE

DQ5_B
DQ4_B
DQ3_B

DQ15_B
EDC1_B

WCK1_t_B

DQ0_B

DQ12_B
DQ13_B
DQ11_B
DQ10_B
DQ9_B

DQ2_B
DQ1_B

DQ14_B

WCK1_c_B

DQ8_B

DQX1_B

IN
IN

IN
IN

8Gb16Gb  

NORMAL

DQ7_A

DQX0_A

DQ1_A

DQ5_A

DQ8_A
DQ9_A

DQ14_A
DQ15_A
EDC1_A
DQX1_A

WCK1_t_A/VSS0
WCK1_c_A/VDDQ_SENSE

DQ6_A
DQ4_A
DQ3_A

EDC0_A

DQ0_A
DQ2_A

DQ13_A
DQ12_A
DQ11_A
DQ10_A

WCK0_c_A
WCK0_t_A

IN
IN

IN
IN

BI

CABI_A

CA9_B

CA9_A
CA8_A
CA7_A
CA6_A
CA5_A
CA4_A
CA2_A
CA1_A

CA0_B
CA1_B
CA2_B

CA3_A

CA4_B
CA5_B
CA6_B

CABI_B

CKE_A

CKE_B

NC

TCK
TDI

TDO
TMS

VREFC

ZQ_A
ZQ_B

RESET

CA8_B
CA7_B

CA3_B

NCCLK_c
CLK_t

CA0_A

VPP
VPP
VPP
VPP

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS

VSS

VSS

VDDQ
VSS
VSS

VSS

VDDQ
VDDQ

VSS

IN



CLOSE TO DRAM: 4x 0402 1uF
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FBB_DBI<7..0>
FB_DBI

FBB_EDC<7..0>
FB_EDC

FBB_D<63..0>
FB_DATA

FBB_CMD<52..0>
FB_CMD

A

SKU30

600-1G133-0030-900
PG133-A03

T10
R10

T5
R5

V10

V5

N10

N5

M14
N13
P12
R11
R14
T13
U12
V13

M1
N2
P3
R4
R1
T2
U3
V2

M11

C10
D10

C5
D5

A10

A5

F10

F5

G14
F13
E12
D11
D14
C13
B12
A13

G1
F2
E3
D4
D1
C2
B3
A2

M11

K14
J14

K1

B4
U11
B11
U4

J1

M3
G3K10

J10

M12

G12

K5

J5

K3

J3

K4

J4

K11

J11

K12

J12

L10

H10

L5

H5

L12

H12

L4

H4

L11

H11

L3

H3

M11

V3
V12
U5
U2

U13
U10
T3

T14
T12
T1
R3
R2

R13
R12
P5
P4

P11
P10
N4
N3

N14
N12
N11
N1
M2

M13
G2

G13
F4
F3

F14
F12
F11
F1
E5
E4

E11
E10
D3
D2

D13
D12
C3

C14
C12
C1
B5
B2

B13
B10
A3

A12

U14
U1
B14
B1

V4
V11
P2
P14
P13
P1
M5
M10
L2
L14
L13
L1
H2
H14
H13
H1
G5
G10
E2
E14
E13
E1
A4
A11

V14
V1
T4
T11
M4
M11
K2
K13
J2
J13
G4
G11
C4
C11
A14
A1

M11

R305

R303R304

C406C400

C401

C402

C1299

C1306

C396

C399

C1305

C395

C1304

C1300

C398C403C319C321

C1414C1415

C1301

C1302C1307

C1303

C1388

C1404C1394C1287C1395C1288

C1401C1400C1280C1399C1366C1279
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4.3E<> 7.3C< 4.3E> 7.3E> 

4.1E<> 7.1B<> 

4.1H> 7.1F< 

4.3H> 

4.3H> 
4.3H> 

4.3H> 
4.3H> 

4.3H> 

4.3H> 
4.3H> 

4.3H> 
4.3H> 

GND

GND

GND

VPP

GND

GND

FBVDDQ

FBVDDQ

VPP

FBVDDQ

FBVDDQ

FBVDDQ

GND

FBB_D<43>43
FBB_D<42>42

45
47
41

FBB_D<46>
FBB_D<40>

FBB_EDC<5>

FBB_D<45>

FBB_D<54>

FBB_WCK67

9.5GHz
MT61K256M32JE-19T

FBB_CMD<37>

FBB_CMD<30>

FBB_CMD<32>
FBB_CMD<34>
FBB_CMD<48>
FBB_CMD<49>
FBB_CMD<45>
FBB_CMD<36>

FBB_CMD<35>
FBB_CMD<44>

FBB_CMD<29>
FBB_CMD<43>
FBB_CMD<40>

FBB_CMD<47>

FBB_CMD<39>
FBB_CMD<42>
FBB_CMD<50>

FBB_CMD<38>

FBB_CMD<46>

FBB_CMD<41>

SNN_NC_B_5

SNN_FBB_TCK_M_2
SNN_FBB_TDI_M_2
SNN_FBB_TDO_M_2
SNN_FBB_TMS_M_2

FBB_VREFC1

FBB_ZQ_2_A
FBB_ZQ_2_B

FBB_CMD<31>

FBB_CMD<28>
FBB_CMD<52>

FBB_CMD<51>

SNN_NC_B_4FBB_CLK1*
FBB_CLK1

FBB_CMD<33>

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T
FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

FBB_D<57>
FBB_D<62>

FBB_EDC<7>
FBB_DBI<7>

FBB_WCKB67
FBB_WCKB67*

FBB_D<63>
FBB_D<61>
FBB_D<58>

FBB_EDC<6>

FBB_D<56>

FBB_D<48>
FBB_D<50>

FBB_D<49>
FBB_D<55>
FBB_D<51>

FBB_D<59>
FBB_D<60>

FBB_D<52>

FBB_WCK67*

FBB_D<53>

FBB_DBI<6>

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

FBB_DBI<5>

FBB_D<47>

FBB_D<37>
FBB_D<36>

FBB_D<35>
FBB_D<38>

FBB_EDC<4>
FBB_DBI<4>

FBB_WCK45
FBB_WCK45*

FBB_D<44>
FBB_D<41>

FBB_D<32>
FBB_D<33>
FBB_D<39>
FBB_D<34>

FBB_WCKB45*
FBB_WCKB45

COMMON
FBGA180

38

32

39

37

54
52
50

49
55

53
51

4835

33

34
36

FBB_EDC<7>

62

56
60
59

61
58

63
57

40
46

44

40

0402

FBB_EDC<6>
FBB_EDC<5>
FBB_EDC<4>

COMMON

10%

FBB_DBI<7>
FBB_DBI<6>
FBB_DBI<5>
FBB_DBI<4>

COMMON
X6S
20%
4V
22uF

0603W 0603W
COMMON
X6S
20%
4V
22uF

COMMON
0603W
X6S
20%
4V
22uF

20%
0603W
COMMON

4V
22uF

X6S

4V
22uF

0603W
COMMON

20%
X6S

0603W

22uF

COMMON

20%
4V

X6S

0603
X6S

10uF
4V
20%

COMMON

10uF

X6S
0603

4V
20%

COMMON

4V

X6S
0603

10uF
20%

COMMON
0603

10uF
4V

COMMON
X6S
20%

COMMON
0402
X6S

1uF
4V
10%

4V
1uF

COMMON
0402
10%
X6S

1uF

COMMON
X6S
0402
10%
4V

COMMON
0402
X6S
10%
4V
1uF 1uF

COMMON
0402
X6S
10%
4V

1uF
4V
10%
X6S
0402
COMMON

COMMON

20%
4V
10uF

0603
X6S

10uF

COMMON

20%
4V

0603
X6S

COMMON
X6S
0402
10%

1uF
4V

COMMON
X6S
0402
10%

1uF
4V

COMMON
X6S
0402
10%

1uF
4V 4V

1uF

X6S
COMMON
0402
10%

X6S
0402
10%
4V

COMMON

1uF

4V

COMMON
X6S
10%
0402

1uF

10%
0402
X6S

4V
1uF

COMMON

10%

1uF
4V

0402
X6S

4V

X6S
10%

COMMON

1uF

0402

4V
10%
0402

1uF

X6S
COMMON

0402
X6S
COMMON

1uF
4V
10%

X6S
10%
0402

4V
1uF

COMMON

X6S
10%

1uF

COMMON

4V

10%
4V
1uF

X6S
0402
COMMON

COMMON
X6S
0402

1uF
4V

7
6
5
4

X6S
0402

4V
1uF
10%

COMMON

4
5
6
7

31

41
38

30
28
52
50
42
39
51

43
29

46
37

32
34
48
49
45
36
47
35
44
33

COMMON
0402
1 %

360ohm

COMMON
0402
1 %
360ohm

1 %
COMMON
0402
1k
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

OUTIN

IN
IN

IN
IN

IN
IN

16Gb 8Gb

NORMAL

DQ6_B
DQ7_B
EDC0_B
DQX0_B
WCK0_t_B/VSS1_S
WCK0_c_B/VDD_SENSE

DQ5_B
DQ4_B
DQ3_B

DQ15_B
EDC1_B

WCK1_t_B

DQ0_B

DQ12_B
DQ13_B
DQ11_B
DQ10_B
DQ9_B

DQ2_B
DQ1_B

DQ14_B

WCK1_c_B

DQ8_B

DQX1_B

IN
IN

8Gb16Gb  

NORMAL

DQ7_A

DQX0_A

DQ1_A

DQ5_A

DQ8_A
DQ9_A

DQ14_A
DQ15_A
EDC1_A
DQX1_A

WCK1_t_A/VSS0
WCK1_c_A/VDDQ_SENSE

DQ6_A
DQ4_A
DQ3_A

EDC0_A

DQ0_A
DQ2_A

DQ13_A
DQ12_A
DQ11_A
DQ10_A

WCK0_c_A
WCK0_t_A

BI

CABI_A

CA9_B

CA9_A
CA8_A
CA7_A
CA6_A
CA5_A
CA4_A
CA2_A
CA1_A

CA0_B
CA1_B
CA2_B

CA3_A

CA4_B
CA5_B
CA6_B

CABI_B

CKE_A

CKE_B

NC

TCK
TDI

TDO
TMS

VREFC

ZQ_A
ZQ_B

RESET

CA8_B
CA7_B

CA3_B

NCCLK_c
CLK_t

CA0_A

VPP
VPP
VPP
VPP

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS

VSS

VSS

VDDQ
VSS
VSS

VSS

VDDQ
VDDQ

VSS

IN

IN
IN



CKE_B

RESET

CKE_A

CMD47

CMD33
CMD44
CMD35

CHA-Byte 4,5
   DRAM2
Upper 32..63

 x16 Mode

CHB-Byte 6,7

CMD32

CMD46

CMD48

CMD36

CMD49
CMD45

CMD34

CMD37

Lower 0..31
   DRAM1

CHA-Byte 0,1

CMD11

CMD1
CMD14

CMD24

CMD22
CMD15
CMD12

CMD23

CHB-Byte 2,3

CMD10
CMD13

CMD2
CMD0

CMD5 CMD29

CMD28
CMD30

CMD52
CMD50
CMD42
CMD39
CMD51

CMD43
CMD40

CMD38

CMD31
CMD27
CMD55

CMD41

CMD16

CMD55

CMD3
CMD27

CMD18
CMD9

CMD21

CMD6
CMD4

CMD19

CMD7

CMD17
CMD8
CMD20

DEBUG1

RESET*
DEBUG0

CABI_B

CABI_A

GA1XX GDDR6X CMD Mapping

CA2_A
CA1_A

CA3_A

CA0_A

CKE_A

CA9_A
CA8_A
CA7_A

CA5_A
CA6_A

CA4_A

CA0_B

CKE_B

CA9_B
CA8_B

CA4_B
CA5_B

CA7_B
CA6_B

CA1_B

CA3_B
CA2_B

CKE_B

RESET

CKE_A
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NO STUFF

FC-GA102-200-A1
CHANGED

NO STUFF
NO STUFF

FC-GA102-200-A1
CHANGED

NO STUFF
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FBC_EDC<7..0>
FB_EDC

FBC_DBI<7..0>
FB_DBI

FBC_D<63..0>
FB_DATA

FBC_CLK0 FB_CLK
FBC_CLK0 FB_CLK

FB_CLKFBC_CLK1
FBC_CLK1 FB_CLK

FB_WCKFBC_WCK01
FBC_WCK01 FB_WCK

FB_WCKFBC_WCK23
FB_WCKFBC_WCK23

FB_WCKFBC_WCK45
FB_WCKFBC_WCK45

FBC_WCK67 FB_WCK
FBC_WCK67 FB_WCK

FBC_WCKB01 FB_WCK
FBC_WCKB01 FB_WCK

FB_WCKFBC_WCKB23
FB_WCKFBC_WCKB23

FB_WCKFBC_WCKB45
FB_WCKFBC_WCKB45

FBC_WCKB67 FB_WCK
FBC_WCKB67 FB_WCK

FBC_CMD<52..0>
FB_CMD1L_NCLS

FBD_EDC<7..0>
FB_EDC

FBD_DBI<7..0>
FB_DBI

FBD_D<63..0>
FB_DATA

FB_CLKFBD_CLK0
FB_CLKFBD_CLK0
FB_CLKFBD_CLK1

FBD_CLK1 FB_CLK

FB_WCKFBD_WCK01
FB_WCKFBD_WCK01

FBD_WCK23 FB_WCK
FB_WCKFBD_WCK23

FB_WCKFBD_WCK45
FB_WCKFBD_WCK45

FBD_WCK67 FB_WCK
FBD_WCK67 FB_WCK

FB_WCKFBD_WCKB01
FB_WCKFBD_WCKB01

FB_WCKFBD_WCKB23
FB_WCKFBD_WCKB23

FB_WCKFBD_WCKB45
FB_WCKFBD_WCKB45

FBD_WCKB67 FB_WCK
FBD_WCKB67 FB_WCK

FBD_CMD<52..0>
FB_CMD1L_NCLS

A

SKU30

600-1G133-0030-900
PG133-A03

R1161
R1162

C1863

R230R229

M35
L35

L41
M41

M25
L25

L22
M22

L34
M34

M40
L40

L26
M26

L23
M23

D37
D34
D43
D40
D28
D31
D22
D25

G37
G34
G43
G40
G28
G31
G22
G25

F37
L37
J37
C35
E35
F35
K35
H35
C32
E32
F32
F34
J31
H32
K32
J34
L43
F43
J43
E41
K41
C41
H41
F41
K38
J40
F40
M38
F38
E38
C38
H38
K26
J28
H26
F28
J25
F26
C26
E26
F31
K29
E29
C29
M29
H29
L28
F29
H20
F20
J19
K22
C20
E20
F19
G19
K23
F25
H23
C23
E23
F22
J22
F23

M37

C34
A34
B34
A35
B35
A36
C37
A37
B37
A38
B38
A39
C40
A40
B40
A41
B41
A42
C43
A43
B43
A44
B44
A45
C46
A46
B46

M28

A33
B32
A32
B31
A31
C31
A30
B29
A29
B28
A28
C28
A27
B26
A26
B25
A25
C25
A24
B23
A23
B22
A22
C22
A21
B20
A20

L32
M32
M31
L31

BF49

G1

R231

R187

R221

R235

R1148

R267R245R266

R234

R242

R258

R1158

C1485

P52
P53

W50
W51

L49
K49

M46
L46

N52
N53

U51
U50

K50
L50

M47
L47

N59
K59

W59
T59
D52
E59
D46
D49

N56
K56

W56
T56
G52
E58
G46
G49

P57
N57
P55
L60
L57
L58
L55
N54
H59
F60
E61
K57
G59
H57
H55
G56
U60
Y53

W57
W54
U58
U57
Y51

W52
U53
U55
T53
T57
P58
T51
P60
T54
J52
F53
C53
E53
J50
F52
E50
C50
C58
E57
E56
C56
H53
F55
G55
D55
J46
F46
K44
K47
E44
H44
F44
C44
H50
F50
F49
J49
C47
F47
H47
E47

Y50

C61
D61
E62
F62
G62
G60
H62
H61
J62
K60
K62
K61
L62
L61
M62
N60
N62
N61
P62
P61
R62
T60
T62
T61
U62
U61
V62

M44

C60
B60
C59
B59
A58
B58
A57
B56
A56
B55
A55
C55
A54
B53
A53
B52
A52
C52
A51
B50
A50
B49
A49
C49
A48
B47
A47

L52
L53
K54
K53

BA14

G1
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10.3E> 11.3D> 

10.3C> 11.3C> 

10.1B< 11.1B< 10.1F< 11.1F< 

12.3E> 13.3E> 

12.3C> 13.3C> 

12.1B<> 13.1B<> 12.1F< 13.1F< 

11.2E< 
11.2E< 

11.2C< 
11.2C< 

10.2E< 
10.2E< 

10.2C< 
10.2C< 

11.2E< 
11.2E< 

11.2C< 
11.2C< 

10.2E< 
10.2E< 

10.2C< 
10.2C< 

11.3F< 
11.3F< 
10.3F< 
10.3F< 

4.4D> 4.4H< 9.4H< 14.4D< 14.4H< 
32.3B< 

4.4D> 4.4H< 9.4D< 14.4D< 
14.4H< 32.3B< 

13.2E< 
13.2E< 

13.2C< 
13.2C< 

12.2E< 
12.2E< 

12.2C< 
12.2C< 

13.3E< 
13.2E< 

13.2C< 
13.2C< 

12.2D< 
12.2D< 

12.2C< 
12.2C< 

13.3F< 
13.3F< 
12.3F< 
12.3F< 

GND

GN
D

GN
D

GND

FBVDDQ
FBVDDQ

GND

GN
D

GND

GN
D

FBVDDQFBVDDQ

GND

GND

FBC_EDC<7>
FBC_EDC<6>
FBC_EDC<5>

FBC_EDC<3>
FBC_EDC<4>

FBC_EDC<2>
FBC_EDC<1>
FBC_EDC<0>

FBC_DBI<7>
FBC_DBI<6>
FBC_DBI<5>
FBC_DBI<4>
FBC_DBI<3>
FBC_DBI<2>
FBC_DBI<1>
FBC_DBI<0>

FBC_D<63>
FBC_D<62>
FBC_D<61>
FBC_D<60>
FBC_D<59>
FBC_D<58>
FBC_D<57>
FBC_D<56>
FBC_D<55>
FBC_D<54>
FBC_D<53>
FBC_D<52>
FBC_D<51>
FBC_D<50>
FBC_D<49>
FBC_D<48>
FBC_D<47>
FBC_D<46>
FBC_D<45>
FBC_D<44>
FBC_D<43>
FBC_D<42>
FBC_D<41>
FBC_D<40>
FBC_D<39>
FBC_D<38>
FBC_D<37>
FBC_D<36>
FBC_D<35>
FBC_D<34>
FBC_D<33>
FBC_D<32>
FBC_D<31>
FBC_D<30>
FBC_D<29>
FBC_D<28>
FBC_D<27>
FBC_D<26>
FBC_D<25>
FBC_D<24>
FBC_D<23>
FBC_D<22>
FBC_D<21>
FBC_D<20>
FBC_D<19>
FBC_D<18>
FBC_D<17>
FBC_D<16>
FBC_D<15>
FBC_D<14>
FBC_D<13>
FBC_D<12>
FBC_D<11>
FBC_D<10>
FBC_D<9>
FBC_D<8>
FBC_D<7>
FBC_D<6>
FBC_D<5>
FBC_D<4>
FBC_D<3>
FBC_D<2>
FBC_D<1>
FBC_D<0>

FBC_DEBUG0

FBC_CMD<52>
FBC_CMD<51>
FBC_CMD<50>
FBC_CMD<49>
FBC_CMD<48>
FBC_CMD<47>

FBC_WCKB67*
FBC_WCKB67

FBC_WCKB45*
FBC_WCKB45

FBC_WCKB23*
FBC_WCKB23

FBC_WCKB01*
FBC_WCKB01

FBC_WCK67*
FBC_WCK67

FBC_WCK45*
FBC_WCK45

FBC_WCK23*
FBC_WCK23

FBC_WCK01*
FBC_WCK01

FBC_DEBUG1

FBC_CLK1*
FBC_CLK1
FBC_CLK0*
FBC_CLK0

1V8_FB_PLL_REF

FBC_CMD<3>

FBC_CMD<46>
FBC_CMD<13>

FBC_CMD<31>

FBC_CMD<18>
FBC_CMD<41>

FBC_CMD<46>
FBC_CMD<45>
FBC_CMD<44>
FBC_CMD<43>
FBC_CMD<42>
FBC_CMD<41>
FBC_CMD<40>
FBC_CMD<39>
FBC_CMD<38>
FBC_CMD<37>
FBC_CMD<36>
FBC_CMD<35>
FBC_CMD<34>
FBC_CMD<33>
FBC_CMD<32>
FBC_CMD<31>
FBC_CMD<30>
FBC_CMD<29>
FBC_CMD<28>

FBC_CMD<24>
FBC_CMD<23>
FBC_CMD<22>
FBC_CMD<21>
FBC_CMD<20>
FBC_CMD<19>
FBC_CMD<18>
FBC_CMD<17>
FBC_CMD<16>
FBC_CMD<15>
FBC_CMD<14>
FBC_CMD<13>
FBC_CMD<12>
FBC_CMD<11>
FBC_CMD<10>
FBC_CMD<9>
FBC_CMD<8>
FBC_CMD<7>
FBC_CMD<6>
FBC_CMD<5>
FBC_CMD<4>
FBC_CMD<3>
FBC_CMD<2>
FBC_CMD<1>
FBC_CMD<0>

FBD_CMD<13>

FBD_CMD<31>

FBD_CMD<46>

FBD_CMD<3>

FBD_EDC<7>
FBD_EDC<6>
FBD_EDC<5>

FBD_EDC<3>
FBD_EDC<4>

FBD_EDC<2>
FBD_EDC<1>
FBD_EDC<0>

FBD_DBI<7>
FBD_DBI<6>
FBD_DBI<5>
FBD_DBI<4>
FBD_DBI<3>
FBD_DBI<2>
FBD_DBI<1>
FBD_DBI<0>

FBD_D<63>
FBD_D<62>
FBD_D<61>
FBD_D<60>
FBD_D<59>
FBD_D<58>
FBD_D<57>
FBD_D<56>
FBD_D<55>
FBD_D<54>
FBD_D<53>
FBD_D<52>
FBD_D<51>
FBD_D<50>
FBD_D<49>
FBD_D<48>
FBD_D<47>

FBD_CMD<41>
FBD_CMD<18>

FBD_CMD<52>
FBD_CMD<51>
FBD_CMD<50>
FBD_CMD<49>
FBD_CMD<48>
FBD_CMD<47>

FBD_DEBUG0

1V8_FB_PLL_REF

FBD_D<46>
FBD_D<45>
FBD_D<44>
FBD_D<43>
FBD_D<42>
FBD_D<41>
FBD_D<40>
FBD_D<39>
FBD_D<38>
FBD_D<37>
FBD_D<36>
FBD_D<35>
FBD_D<34>
FBD_D<33>
FBD_D<32>
FBD_D<31>
FBD_D<30>
FBD_D<29>
FBD_D<28>
FBD_D<27>
FBD_D<26>
FBD_D<25>
FBD_D<24>
FBD_D<23>
FBD_D<22>
FBD_D<21>
FBD_D<20>
FBD_D<19>
FBD_D<18>
FBD_D<17>
FBD_D<16>
FBD_D<15>
FBD_D<14>
FBD_D<13>
FBD_D<12>
FBD_D<11>
FBD_D<10>
FBD_D<9>
FBD_D<8>
FBD_D<7>
FBD_D<6>
FBD_D<5>
FBD_D<4>
FBD_D<3>
FBD_D<2>
FBD_D<1>
FBD_D<0>

FBD_CMD<46>
FBD_CMD<45>
FBD_CMD<44>
FBD_CMD<43>
FBD_CMD<42>
FBD_CMD<41>
FBD_CMD<40>
FBD_CMD<39>
FBD_CMD<38>
FBD_CMD<37>
FBD_CMD<36>
FBD_CMD<35>
FBD_CMD<34>
FBD_CMD<33>
FBD_CMD<32>
FBD_CMD<31>
FBD_CMD<30>
FBD_CMD<29>
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FBD_CMD<24>
FBD_CMD<23>
FBD_CMD<22>
FBD_CMD<21>
FBD_CMD<20>
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FBD_CMD<17>
FBD_CMD<16>
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FBD_CMD<14>
FBD_CMD<13>
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FBD_CMD<3>
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FBD_CMD<0>

FBD_WCKB67*
FBD_WCKB67

FBD_WCKB45*
FBD_WCKB45

FBD_WCKB23*
FBD_WCKB23

FBD_WCKB01*
FBD_WCKB01

FBD_WCK67*
FBD_WCK67

FBD_WCK45*
FBD_WCK45

FBD_WCK23*
FBD_WCK23

FBD_WCK01*
FBD_WCK01

FBD_DEBUG1

FBD_CLK1*
FBD_CLK1
FBD_CLK0*
FBD_CLK0
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10k
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22
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8
9

7
6
5

3
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1
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0
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10k
5 %
0402
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7
6
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1
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7
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0
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2
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0
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10k

COMMON
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COMMON

4V
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1
2
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4
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BI 4/29 FBC

FBC_WCKB67
FBC_WCKB67

FBC_WCKB45
FBC_WCKB45

FBC_WCKB23
FBC_WCKB23

FBC_WCKB01
FBC_WCKB01

FBC_WCK67
FBC_WCK67

FBC_WCK45
FBC_WCK45

FBC_WCK23
FBC_WCK23

FBC_WCK01
FBC_WCK01

FBC_CMD54_NC
FBC_CMD53_NC

FBC_CMD26_NC
FBC_CMD25_NC

FBC_CMD55

FBC_CMD52
FBC_CMD51
FBC_CMD50
FBC_CMD49
FBC_CMD48
FBC_CMD47
FBC_CMD46
FBC_CMD45
FBC_CMD44
FBC_CMD43
FBC_CMD42
FBC_CMD41
FBC_CMD40
FBC_CMD39
FBC_CMD38
FBC_CMD37
FBC_CMD36
FBC_CMD35
FBC_CMD34
FBC_CMD33
FBC_CMD32
FBC_CMD31
FBC_CMD30
FBC_CMD29
FBC_CMD28

FBC_CMD27

FBC_CMD24
FBC_CMD23
FBC_CMD22
FBC_CMD21
FBC_CMD20
FBC_CMD19
FBC_CMD18
FBC_CMD17
FBC_CMD16
FBC_CMD15
FBC_CMD14
FBC_CMD13
FBC_CMD12
FBC_CMD11
FBC_CMD10
FBC_CMD9
FBC_CMD8
FBC_CMD7
FBC_CMD6
FBC_CMD5
FBC_CMD4
FBC_CMD3
FBC_CMD2
FBC_CMD1
FBC_CMD0

FBC_CLK1
FBC_CLK1
FBC_CLK0
FBC_CLK0

FB_PLLVDD
FBC_DQS_WP7
FBC_DQS_WP6
FBC_DQS_WP5
FBC_DQS_WP4
FBC_DQS_WP3
FBC_DQS_WP2
FBC_DQS_WP1
FBC_DQS_WP0

FBC_DQM7
FBC_DQM6
FBC_DQM5
FBC_DQM4
FBC_DQM3
FBC_DQM2
FBC_DQM1
FBC_DQM0

FBC_D63
FBC_D62
FBC_D61
FBC_D60
FBC_D59
FBC_D58
FBC_D57
FBC_D56
FBC_D55
FBC_D54
FBC_D53
FBC_D52
FBC_D51
FBC_D50
FBC_D49
FBC_D48
FBC_D47
FBC_D46
FBC_D45
FBC_D44
FBC_D43
FBC_D42
FBC_D41
FBC_D40
FBC_D39
FBC_D38
FBC_D37
FBC_D36
FBC_D35
FBC_D34
FBC_D33
FBC_D32
FBC_D31
FBC_D30
FBC_D29
FBC_D28
FBC_D27
FBC_D26
FBC_D25
FBC_D24
FBC_D23
FBC_D22
FBC_D21
FBC_D20
FBC_D19
FBC_D18
FBC_D17
FBC_D16
FBC_D15
FBC_D14
FBC_D13
FBC_D12
FBC_D11
FBC_D10
FBC_D9
FBC_D8
FBC_D7
FBC_D6
FBC_D5
FBC_D4
FBC_D3
FBC_D2
FBC_D1
FBC_D0
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FBD_WCKB67
FBD_WCKB67

FBD_WCKB45
FBD_WCKB45

FBD_WCKB23
FBD_WCKB23

FBD_WCKB01
FBD_WCKB01

FBD_WCK67
FBD_WCK67

FBD_WCK45
FBD_WCK45

FBD_WCK23
FBD_WCK23

FBD_WCK01
FBD_WCK01

FBD_CMD54_NC
FBD_CMD53_NC

FBD_CMD26_NC
FBD_CMD25_NC

FBD_CMD55

FBD_CMD52
FBD_CMD51
FBD_CMD50
FBD_CMD49
FBD_CMD48
FBD_CMD47
FBD_CMD46
FBD_CMD45
FBD_CMD44
FBD_CMD43
FBD_CMD42
FBD_CMD41
FBD_CMD40
FBD_CMD39
FBD_CMD38
FBD_CMD37
FBD_CMD36
FBD_CMD35
FBD_CMD34
FBD_CMD33
FBD_CMD32
FBD_CMD31
FBD_CMD30
FBD_CMD29
FBD_CMD28

FBD_CMD27

FBD_CMD24
FBD_CMD23
FBD_CMD22
FBD_CMD21
FBD_CMD20
FBD_CMD19
FBD_CMD18
FBD_CMD17
FBD_CMD16
FBD_CMD15
FBD_CMD14
FBD_CMD13
FBD_CMD12
FBD_CMD11
FBD_CMD10
FBD_CMD9
FBD_CMD8
FBD_CMD7
FBD_CMD6
FBD_CMD5
FBD_CMD4
FBD_CMD3
FBD_CMD2
FBD_CMD1
FBD_CMD0

FBD_CLK1
FBD_CLK1
FBD_CLK0
FBD_CLK0

FB_PLLVDD
FBD_DQS_WP7
FBD_DQS_WP6
FBD_DQS_WP5
FBD_DQS_WP4
FBD_DQS_WP3
FBD_DQS_WP2
FBD_DQS_WP1
FBD_DQS_WP0

FBD_DQM7
FBD_DQM6
FBD_DQM5
FBD_DQM4
FBD_DQM3
FBD_DQM2
FBD_DQM1
FBD_DQM0

FBD_D63
FBD_D62
FBD_D61
FBD_D60
FBD_D59
FBD_D58
FBD_D57
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FBD_D55
FBD_D54
FBD_D53
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FBD_D51
FBD_D50
FBD_D49
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FBD_D47
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FBD_D45
FBD_D44
FBD_D43
FBD_D42
FBD_D41
FBD_D40
FBD_D39
FBD_D38
FBD_D37
FBD_D36
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FBD_D34
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FBD_D25
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FBD_D23
FBD_D22
FBD_D21
FBD_D20
FBD_D19
FBD_D18
FBD_D17
FBD_D16
FBD_D15
FBD_D14
FBD_D13
FBD_D12
FBD_D11
FBD_D10
FBD_D9
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FBD_D3
FBD_D2
FBD_D1
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CLOSE TO DRAM: 4x 0402 1uF

CLOSE TO DRAM: 4x 0603 10uF, 18x 0402 1uF

Page 10: MEMORY: FBC Partition 31..0

AROUND DRAM: 6x 0603 22uF, 2x 0603 10uF

10 OF 67

FBC_DBI<7..0>
FB_DBI

FBC_D<63..0>

FBC_EDC<7..0>
FB_EDC

FBC_CMD<52..0>

A

SKU30

600-1G133-0030-900
PG133-A03

T10
R10

T5
R5

V10

V5

N10

N5

M14
N13
P12
R11
R14
T13
U12
V13

M1
N2
P3
R4
R1
T2
U3
V2

M8

C10
D10

C5
D5

A10

A5

F10

F5

G14
F13
E12
D11
D14
C13
B12
A13

G1
F2
E3
D4
D1
C2
B3
A2

M8

K14
J14

K1

B4
U11
B11
U4

J1

M3
G3K10

J10

M12

G12

K5

J5

K3

J3

K4

J4

K11

J11

K12

J12

L10

H10

L5

H5

L12

H12

L4

H4

L11

H11

L3

H3

M8

V3
V12
U5
U2

U13
U10
T3

T14
T12
T1
R3
R2

R13
R12
P5
P4

P11
P10
N4
N3

N14
N12
N11
N1
M2

M13
G2

G13
F4
F3

F14
F12
F11
F1
E5
E4

E11
E10
D3
D2

D13
D12
C3

C14
C12
C1
B5
B2

B13
B10
A3

A12

U14
U1
B14
B1

V4
V11
P2
P14
P13
P1
M5
M10
L2
L14
L13
L1
H2
H14
H13
H1
G5
G10
E2
E14
E13
E1
A4
A11

V14
V1
T4
T11
M4
M11
K2
K13
J2
J13
G4
G11
C4
C11
A14
A1

M8

R233

R248R249

C1441

C1459C1460C294

C275C277C280

C1516C298C273C1450

C289C291C293C290

C1515C270C1448

C1447C1545C281

C272

C1430C1462C1498C1431

C1463C1475C1444C1437

C1538C1464C1425C1458

11-JUN-2020

9.3A<> 11.3C> 

9.1A<> 11.1B< 

9.4A> 11.3D> 

9.1D> 11.1F< 

9.3D> 

9.3D> 

9.3D> 
9.3D> 

9.3D> 
9.3D> 

9.3D> 
9.3D> 

9.3D> 

9.3D> 

GND

GND

GND

GND

FBVDDQ

VPP

GND

FBVDDQ

FBVDDQ

VPP

FBVDDQ

FBVDDQ

GND

3

0

FBC_D<3>

FBC_D<0>

COMMON
0402
10%
4V
1uF

1uF

FBC_D<4>4

FBC_D<7>7
FBC_D<6>6

1 FBC_D<1>

FBC_D<5>5
FBC_D<2>2

FBC_WCKB01*

FBC_D<23>FBC_EDC<0>
FBC_DBI<0>

FBC_WCK01

9.5GHz
MT61K256M32JE-19T

FBC_CMD<10>

FBC_CMD<4>

FBC_CMD<2>
FBC_CMD<0>
FBC_CMD<23>
FBC_CMD<22>
FBC_CMD<15>
FBC_CMD<12>

FBC_CMD<11>
FBC_CMD<14>

FBC_CMD<5>
FBC_CMD<17>
FBC_CMD<8>

FBC_CMD<24>

FBC_CMD<7>
FBC_CMD<16>
FBC_CMD<21>

FBC_CMD<9>

FBC_CMD<13>

FBC_CMD<18>

SNN_NC_A_9

SNN_FBC_TCK_M_0
SNN_FBC_TDI_M_0
SNN_FBC_TDO_M_0
SNN_FBC_TMS_M_0

FBC_VREFC0

FBC_ZQ_0_A
FBC_ZQ_0_B

FBC_CMD<3>

FBC_CMD<6>
FBC_CMD<19>

FBC_CMD<20>

SNN_NC_A_8FBC_CLK0*
FBC_CLK0

FBC_CMD<1>

COMMON
FBGA180

9.5GHz
MT61K256M32JE-19T
FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

FBC_D<28>
FBC_D<29>

FBC_EDC<3>
FBC_DBI<3>

FBC_WCKB23
FBC_WCKB23*

FBC_D<24>
FBC_D<26>
FBC_D<27>

FBC_EDC<2>

FBC_WCK23

FBC_D<31>

FBC_D<16>
FBC_D<20>

FBC_D<21>
FBC_D<19>
FBC_D<18>

FBC_D<30>
FBC_D<25>

FBC_D<22>

FBC_WCK23*

FBC_D<17>

FBC_DBI<2>

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

FBC_D<13>

FBC_DBI<1>

FBC_D<15>

FBC_D<11>

FBC_WCK01*

FBC_D<9>

FBC_D<14>
FBC_D<10>

FBC_EDC<1>

FBC_D<12>

FBC_D<8>

FBC_WCKB01

COMMON
FBGA180

23
22
20

21

18
17

29
28

27
26

30

31
25

19

16

249

12

13

11
14
10
8
15

FBC_DBI<1>

1uF

FBC_DBI<3>
FBC_DBI<2>

FBC_DBI<0>

FBC_EDC<3>

FBC_EDC<0>
FBC_EDC<1>
FBC_EDC<2>

COMMON
X6S

22uF
4V
20%
0603W

22uF
4V
20%
X6S
COMMON
0603W

22uF
4V
20%
X6S
COMMON
0603W

22uF
4V
20%
X6S
COMMON
0603W

20%
4V
10uF

0603
X6S
COMMON COMMON

20%
4V
10uF

0603
X6S

COMMON

10uF
20%
4V

0603
X6S

20%
4V
10uF

X6S
0603
COMMON

COMMON

20%
4V

X6S

22uF

0603W
X6S
0603W
COMMON

20%
4V
22uF 10uF

X6S
0603

4V
20%

COMMON

20%

10uF

X6S
0603

4V

COMMON

4V
1uF
10%
0402
X6S
COMMON

X6S
10%
0402
COMMON

1uF
4V 4V

1uF
10%
0402
X6S
COMMON

X6S
0402
COMMON

10%
4V
1uF

COMMON
0402

4V

X6S
10%

1uF 1uF

X6S
10%
4V

0402
COMMON

10%
4V

X6S
COMMON
0402

1uF

10%
4V

COMMON
X6S
0402

1uF

0402

4V
1uF
10%
X6S
COMMON COMMON

1uF

0402
10%
X6S

4V

X6S

1uF
4V
10%
0402
COMMON

10%
4V

COMMON
0402

1uF

X6S

4V
10%

1uF

0402
COMMON
X6S

1uF
4V
10%
X6S
0402
COMMON

X6S

1uF

COMMON
0402

4V
10%

4V
1uF
10%
0402
X6S
COMMON

4V
1uF
10%
0402
X6S
COMMON COMMON

X6S
0402
10%

1uF
4V

4V

COMMON

10%
0402
X6S X6S

1uF

COMMON

10%
4V

0402
X6S

0402
X6S

4V
10%

COMMON

3
2
1
0

3
2
1
0

3

18
9

4
6
19
21
16
7
20
8
17
5

13
10

2
0
23
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15
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24
11
14
1

0402
1 %

COMMON
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COMMON
0402
1 %
360ohm
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COMMON
1 %
1k
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

OUTOUT

IN
IN

IN
IN

16Gb 8Gb

NORMAL

DQ6_B
DQ7_B
EDC0_B
DQX0_B
WCK0_t_B/VSS1_S
WCK0_c_B/VDD_SENSE

DQ5_B
DQ4_B
DQ3_B

DQ15_B
EDC1_B

WCK1_t_B

DQ0_B

DQ12_B
DQ13_B
DQ11_B
DQ10_B
DQ9_B

DQ2_B
DQ1_B

DQ14_B

WCK1_c_B

DQ8_B

DQX1_B

IN
IN

8Gb16Gb  

NORMAL

DQ7_A

DQX0_A

DQ1_A

DQ5_A

DQ8_A
DQ9_A

DQ14_A
DQ15_A
EDC1_A
DQX1_A

WCK1_t_A/VSS0
WCK1_c_A/VDDQ_SENSE

DQ6_A
DQ4_A
DQ3_A

EDC0_A

DQ0_A
DQ2_A

DQ13_A
DQ12_A
DQ11_A
DQ10_A

WCK0_c_A
WCK0_t_A

IN
IN

IN

CABI_A

CA9_B

CA9_A
CA8_A
CA7_A
CA6_A
CA5_A
CA4_A
CA2_A
CA1_A

CA0_B
CA1_B
CA2_B

CA3_A

CA4_B
CA5_B
CA6_B

CABI_B

CKE_A

CKE_B

NC

TCK
TDI

TDO
TMS

VREFC

ZQ_A
ZQ_B

RESET

CA8_B
CA7_B

CA3_B

NCCLK_c
CLK_t

CA0_A

VPP
VPP
VPP
VPP

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS

VSS

VSS

VDDQ
VSS
VSS

VSS

VDDQ
VDDQ

VSS

IN

IN
IN



Page 11: MEMORY: FBC Partition 63..32

CLOSE TO DRAM: 4x 0603 10uF, 18x 0402 1uF

AROUND DRAM: 6x 0603 22uF, 2x 0603 10uF

CLOSE TO DRAM: 4x 0402 1uF
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FBC_DBI<7..0>
FB_DBI

FBC_EDC<7..0>
FB_EDC

FBC_D<63..0>

FBC_CMD<52..0>

A

SKU30

600-1G133-0030-900
PG133-A03

T10
R10

T5
R5

V10

V5

N10

N5

M14
N13
P12
R11
R14
T13
U12
V13

M1
N2
P3
R4
R1
T2
U3
V2

M9

C10
D10

C5
D5

A10

A5

F10

F5

G14
F13
E12
D11
D14
C13
B12
A13

G1
F2
E3
D4
D1
C2
B3
A2

M9

K14
J14

K1

B4
U11
B11
U4

J1

M3
G3K10

J10

M12

G12

K5

J5

K3

J3

K4

J4

K11

J11

K12

J12

L10

H10

L5

H5

L12

H12

L4

H4

L11

H11

L3

H3

M9

V3
V12
U5
U2

U13
U10
T3

T14
T12
T1
R3
R2

R13
R12
P5
P4

P11
P10
N4
N3

N14
N12
N11
N1
M2

M13
G2

G13
F4
F3

F14
F12
F11
F1
E5
E4

E11
E10
D3
D2

D13
D12
C3

C14
C12
C1
B5
B2

B13
B10
A3

A12

U14
U1
B14
B1

V4
V11
P2
P14
P13
P1
M5
M10
L2
L14
L13
L1
H2
H14
H13
H1
G5
G10
E2
E14
E13
E1
A4
A11

V14
V1
T4
T11
M4
M11
K2
K13
J2
J13
G4
G11
C4
C11
A14
A1

M9

R299

R281R286

C1291C377

C318C1372C1387

C1377C376C373

C366C1382C365C320

C334

C372C374C379C336

C1364

C1412

C380C375

C1390C1365

C1351

C1338C1413

C1273C1276

C1275

C1363C1292

C1391C1407

C1274

11-JUN-2020

9.3A<> 10.3C> 9.4A> 10.3E> 

9.1A<> 10.1B< 

9.1D> 10.1F< 

9.3D> 
9.3D> 

9.4D> 
9.4D> 

9.3D> 
9.3D> 

9.3D> 
9.3D> 

9.3D> 
9.3D> 

GND

GND

GND

GND

VPP

FBVDDQ

FBVDDQ

VPP

FBVDDQ

GND

FBVDDQ

FBVDDQ

GND

9.5GHz
MT61K256M32JE-19T

FBC_CMD<37>

FBC_CMD<30>

FBC_CMD<32>
FBC_CMD<34>
FBC_CMD<48>
FBC_CMD<49>
FBC_CMD<45>
FBC_CMD<36>

FBC_CMD<35>
FBC_CMD<44>

FBC_CMD<29>
FBC_CMD<43>
FBC_CMD<40>

FBC_CMD<47>

FBC_CMD<39>
FBC_CMD<42>
FBC_CMD<50>

FBC_CMD<38>

FBC_CMD<46>

FBC_CMD<41>

SNN_NC_A_13

SNN_FBC_TCK_M_2
SNN_FBC_TDI_M_2
SNN_FBC_TDO_M_2
SNN_FBC_TMS_M_2

FBC_VREFC1

FBC_ZQ_2_A
FBC_ZQ_2_B

FBC_CMD<31>

FBC_CMD<28>
FBC_CMD<52>

FBC_CMD<51>

SNN_NC_A_12FBC_CLK1*
FBC_CLK1

FBC_CMD<33>

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T
FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

FBC_D<59>
FBC_D<56>

FBC_EDC<7>
FBC_DBI<7>

FBC_WCKB67
FBC_WCKB67*

FBC_D<62>
FBC_D<60>
FBC_D<61>

FBC_D<53>

FBC_EDC<6>

FBC_WCK67

FBC_D<57>

FBC_D<55>
FBC_D<50>

FBC_D<51>
FBC_D<49>
FBC_D<52>

FBC_D<63>
FBC_D<58>

FBC_D<54>

FBC_WCK67*

FBC_D<48>

FBC_DBI<6>

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

FBC_D<41>

FBC_DBI<5>

FBC_D<42>

FBC_D<44>

FBC_D<32>
FBC_D<35>

FBC_D<33>
FBC_D<34>

FBC_EDC<4>
FBC_DBI<4>

FBC_WCK45
FBC_WCK45*

FBC_D<47>

FBC_D<43>
FBC_D<46>

FBC_EDC<5>

FBC_D<45>

FBC_D<40>

FBC_D<39>
FBC_D<36>
FBC_D<37>
FBC_D<38>

FBC_WCKB45*
FBC_WCKB45

COMMON
FBGA180

45

40
42

60

51
49

48

57

52

58
63

55

61

50

62

54

59

53

56

32
35

34

41

33

47

39

44

37
36

43
46

38

1uF

COMMON

4V

0402

FBC_DBI<7>

FBC_DBI<4>

FBC_EDC<7>
FBC_EDC<6>
FBC_EDC<5>

10%

FBC_DBI<6>
FBC_DBI<5>

FBC_EDC<4>

22uF
4V
20%
X6S
COMMON
0603W

COMMON

20%
4V
10uF

0603
X6S

COMMON

20%
4V
10uF

0603
X6S

22uF
4V
20%
X6S
COMMON
0603W

22uF
4V
20%
X6S
COMMON
0603W

COMMON

20%
4V
10uF

0603
X6S

22uF
4V
20%
X6S
COMMON
0603W 0603W

22uF

COMMON

20%
4V

X6S

COMMON

20%
4V

0603
X6S

10uF

X6S

4V
1uF
10%
0402
COMMON

4V
1uF

X6S
10%
0402
COMMON

COMMON

20%
4V

X6S

22uF

0603W 0603
X6S

10uF
4V
20%

COMMON

4V
1uF
10%
0402
X6S
COMMON COMMON

0402
X6S
10%
4V
1uF

X6S
0603

10uF
4V
20%

COMMON

COMMON

1uF
10%
0402
X6S

4V

COMMON

1uF

X6S
0402
10%
4V 4V

X6S
0402
COMMON

10%

1uF
4V
10%
0402
X6S

10%

1uF

0402

4V

COMMON
X6S

1uF

X6S
COMMON

4V
1uF
10%
0402
X6S
COMMON

1uF
4V
10%
0402
X6S
COMMON

4V
1uF
10%
0402
X6S
COMMON COMMON

X6S
0402
10%

1uF
4V

0402
COMMON

10%
X6S

1uF
4V

10%
4V
1uF

COMMON
X6S
0402

X6S

4V

COMMON

1uF
10%
0402

COMMON
X6S
0402
10%

1uF
4V 4V

COMMON

1uF
10%
X6S
0402

COMMON
0402
X6S

1uF
4V
10%

7

0402

4V
1uF
10%
X6S
COMMON

0402
COMMON

10%

1uF
4V

X6S

7
66

5
4

5
4

31

41

30
28

38

52

51
40

39
42
50

43
29

46
37

48
49

34
32

44
35
47
36
45

33

COMMON
0402
1 %

360ohm 360ohm
1 %
0402
COMMON

COMMON
1 %
0402
1k

MEMORY: FBC PARTITION[63:32]
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

OUTOUT

IN
IN

IN
IN

IN
IN

IN
IN

16Gb 8Gb

NORMAL

DQ6_B
DQ7_B
EDC0_B
DQX0_B
WCK0_t_B/VSS1_S
WCK0_c_B/VDD_SENSE

DQ5_B
DQ4_B
DQ3_B

DQ15_B
EDC1_B

WCK1_t_B

DQ0_B

DQ12_B
DQ13_B
DQ11_B
DQ10_B
DQ9_B

DQ2_B
DQ1_B

DQ14_B

WCK1_c_B

DQ8_B

DQX1_B8Gb16Gb  

NORMAL

DQ7_A

DQX0_A

DQ1_A

DQ5_A

DQ8_A
DQ9_A

DQ14_A
DQ15_A
EDC1_A
DQX1_A

WCK1_t_A/VSS0
WCK1_c_A/VDDQ_SENSE

DQ6_A
DQ4_A
DQ3_A

EDC0_A

DQ0_A
DQ2_A

DQ13_A
DQ12_A
DQ11_A
DQ10_A

WCK0_c_A
WCK0_t_A

IN

CABI_A

CA9_B

CA9_A
CA8_A
CA7_A
CA6_A
CA5_A
CA4_A
CA2_A
CA1_A

CA0_B
CA1_B
CA2_B

CA3_A

CA4_B
CA5_B
CA6_B

CABI_B

CKE_A

CKE_B

NC

TCK
TDI

TDO
TMS

VREFC

ZQ_A
ZQ_B

RESET

CA8_B
CA7_B

CA3_B

NCCLK_c
CLK_t

CA0_A

VPP
VPP
VPP
VPP

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS

VSS

VSS

VDDQ
VSS
VSS

VSS

VDDQ
VDDQ

VSS

IN

IN
IN



Page 12: MEMORY: FBD Partition 31..0

CLOSE TO DRAM: 4x 0402 1uF

AROUND DRAM: 6x 0603 22uF, 2x 0603 10uF

CLOSE TO DRAM: 4x 0603 10uF, 18x 0402 1uF
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FBD_DBI<7..0>
FB_DBI

FBD_D<63..0>

FBD_EDC<7..0>
FB_EDC

FBD_CMD<52..0>

A

SKU30

600-1G133-0030-900
PG133-A03

T10
R10

T5
R5

V10

V5

N10

N5

M14
N13
P12
R11
R14
T13
U12
V13

M1
N2
P3
R4
R1
T2
U3
V2

M5

C10
D10

C5
D5

A10

A5

F10

F5

G14
F13
E12
D11
D14
C13
B12
A13

G1
F2
E3
D4
D1
C2
B3
A2

M5

K14
J14

K1

B4
U11
B11
U4

J1

M3
G3K10

J10

M12

G12

K5

J5

K3

J3

K4

J4

K11

J11

K12

J12

L10

H10

L5

H5

L12

H12

L4

H4

L11

H11

L3

H3

M5

V3
V12
U5
U2

U13
U10
T3

T14
T12
T1
R3
R2

R13
R12
P5
P4

P11
P10
N4
N3

N14
N12
N11
N1
M2

M13
G2

G13
F4
F3

F14
F12
F11
F1
E5
E4

E11
E10
D3
D2

D13
D12
C3

C14
C12
C1
B5
B2

B13
B10
A3

A12

U14
U1
B14
B1

V4
V11
P2
P14
P13
P1
M5
M10
L2
L14
L13
L1
H2
H14
H13
H1
G5
G10
E2
E14
E13
E1
A4
A11

V14
V1
T4
T11
M4
M11
K2
K13
J2
J13
G4
G11
C4
C11
A14
A1

M5

R169

R219R222

C1888

C216

C1782C249

C235C246

C214

C1824C218

C219C1908

C222

C1835C1894

C220C1889

C1855C1907

C217

C1813C232

C1738C1910C228C1810

C224C1764C1897C213

C236C1821C1885C1781

C1901

11-JUN-2020

9.3E<> 13.3C> 

9.1E<> 13.1B<> 

9.4E> 13.3E> 

9.1H> 13.1F< 

9.3H> 
9.3H> 

9.3H> 
9.3H> 

9.3H> 
9.3H> 

9.3H> 
9.3H> 

9.3H> 
9.3H> 

GND

GND

GND

GND

FBVDDQ

VPP
GND

FBVDDQ

VPP

FBVDDQ

FBVDDQ

GND

FBVDDQ

9.5GHz
MT61K256M32JE-19T

FBD_D<27>
FBD_D<31>

FBD_EDC<3>
FBD_DBI<3>

FBD_WCKB23
FBD_WCKB23*

FBD_D<24>
FBD_D<28>
FBD_D<30>

FBD_D<22>

FBD_EDC<2>

FBD_WCK23

FBD_D<26>

FBD_D<17>
FBD_D<20>

FBD_D<23>
FBD_D<18>
FBD_D<16>

FBD_D<29>
FBD_D<25>

FBD_D<19>

FBD_WCK23*

FBD_D<21>

FBD_DBI<2>

COMMON
FBGA180

9.5GHz
MT61K256M32JE-19T

FBD_D<15>

FBD_DBI<1>

FBD_D<11>

FBD_D<10>

FBD_D<7>
FBD_D<2>

FBD_D<3>
FBD_D<0>

FBD_EDC<0>
FBD_DBI<0>

FBD_WCK01
FBD_WCK01*

FBD_D<14>

FBD_D<12>
FBD_D<13>

FBD_EDC<1>

FBD_D<9>

FBD_D<8>

FBD_D<4>
FBD_D<1>
FBD_D<6>
FBD_D<5>

FBD_WCKB01*
FBD_WCKB01

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

FBD_CMD<10>

FBD_CMD<4>

FBD_CMD<2>
FBD_CMD<0>
FBD_CMD<23>
FBD_CMD<22>
FBD_CMD<15>
FBD_CMD<12>

FBD_CMD<11>
FBD_CMD<14>

FBD_CMD<5>
FBD_CMD<17>
FBD_CMD<8>

FBD_CMD<24>

FBD_CMD<7>
FBD_CMD<16>
FBD_CMD<21>

FBD_CMD<9>

FBD_CMD<13>

FBD_CMD<18>

SNN_NC_B_17

SNN_FBD_TCK_M_0
SNN_FBD_TDI_M_0
SNN_FBD_TDO_M_0
SNN_FBD_TMS_M_0

FBD_VREFC0

FBD_ZQ_0_A
FBD_ZQ_0_B

FBD_CMD<3>

FBD_CMD<6>
FBD_CMD<19>

FBD_CMD<20>

SNN_NC_B_16FBD_CLK0*
FBD_CLK0

FBD_CMD<1>

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T
FBGA180
COMMON

15
14
10

13
8

9

1

5
2
7

22
19
20

21

31

26

16

25

18

29

23
17

28
30

24
27

0
3
4

6

12

11

COMMON COMMON

FBD_EDC<0>

COMMON

10% 10%
0402

FBD_DBI<3>
FBD_DBI<2>
FBD_DBI<1>
FBD_DBI<0>

FBD_EDC<2>
FBD_EDC<3>

FBD_EDC<1>

22uF
4V
20%
X6S
0603W

22uF
4V
20%
X6S
COMMON
0603W

22uF
4V
20%
X6S
COMMON
0603W

COMMON

22uF
4V
20%
X6S
0603W

COMMON

20%
4V
10uF

0603
X6S

COMMON

20%
4V
10uF

0603
X6S

COMMON

20%
4V
10uF

X6S
0603

COMMON

20%
0603
X6S

10uF
4V

COMMON

20%
4V

X6S

22uF

0603W
COMMON

20%
4V

X6S

22uF

0603W
X6S
0603

10uF
4V
20%

COMMON
X6S
0603

10uF
4V
20%

COMMON

1uF

COMMON

4V
10%
0402
X6S

4V
1uF

0402
X6S
COMMON

X6S

4V
1uF
10%
0402
COMMON

4V
1uF
10%
0402
X6S
COMMON

COMMON
0402

4V
1uF

X6S
10%

1uF

X6S
10%
4V

0402
COMMON

COMMON

10%
4V
1uF

0402
X6S

4V
1uF
10%
0402
X6S
COMMON

4V

X6S
0402
COMMON

1uF
10%

4V

COMMON
X6S
0402
10%

1uF

0402

4V
1uF
10%
X6S
COMMON

10%

1uF

X6S
0402

4V

COMMON COMMON
X6S
0402
10%

1uF
4V

0402

1uF

COMMON

10%
X6S

4V
10%
4V
1uF

COMMON
X6S
0402

10%

1uF
4V

X6S
0402
COMMON

4V
1uF

0402
X6S
COMMON

4V

COMMON
X6S
10%

1uF

4V

COMMON

1uF
10%
0402
X6S X6S

COMMON
0402

4V
1uF
10%

0402
COMMON
X6S

1uF
4V
10%

COMMON

10%
4V

0402
X6S

1uF

3
2
1
0

3
2
1
0

3

18
9

4
6
19
21
16
7
20
8
17
5

13
10

2
0
23
22
15
12
24
11
14
1

360ohm
1 %

0402
1 %
0402
360ohm

0402
1 %
COMMON

1k
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

OUTOUT

IN
IN

IN
IN

IN
IN

IN
IN

16Gb 8Gb

NORMAL

DQ6_B
DQ7_B
EDC0_B
DQX0_B
WCK0_t_B/VSS1_S
WCK0_c_B/VDD_SENSE

DQ5_B
DQ4_B
DQ3_B

DQ15_B
EDC1_B

WCK1_t_B

DQ0_B

DQ12_B
DQ13_B
DQ11_B
DQ10_B
DQ9_B

DQ2_B
DQ1_B

DQ14_B

WCK1_c_B

DQ8_B

DQX1_B8Gb16Gb  

NORMAL

DQ7_A

DQX0_A

DQ1_A

DQ5_A

DQ8_A
DQ9_A

DQ14_A
DQ15_A
EDC1_A
DQX1_A

WCK1_t_A/VSS0
WCK1_c_A/VDDQ_SENSE

DQ6_A
DQ4_A
DQ3_A

EDC0_A

DQ0_A
DQ2_A

DQ13_A
DQ12_A
DQ11_A
DQ10_A

WCK0_c_A
WCK0_t_A

BI

CABI_A

CA9_B

CA9_A
CA8_A
CA7_A
CA6_A
CA5_A
CA4_A
CA2_A
CA1_A

CA0_B
CA1_B
CA2_B

CA3_A

CA4_B
CA5_B
CA6_B

CABI_B

CKE_A

CKE_B

NC

TCK
TDI

TDO
TMS

VREFC

ZQ_A
ZQ_B

RESET

CA8_B
CA7_B

CA3_B

NCCLK_c
CLK_t

CA0_A

VPP
VPP
VPP
VPP

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS

VSS

VSS

VDDQ
VSS
VSS

VSS

VDDQ
VDDQ

VSS

IN

IN
IN



CLOSE TO DRAM: 4x 0603 10uF, 18x 0402 1uF
EXTRA 3x 0402 ON TOP

Page 13: MEMORY: FBD Partition 63..32

AROUND DRAM: 6x 0603 22uF, 2x 0603 10uF

CLOSE TO DRAM: 4x 0402 1uF
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FBD_DBI<7..0>
FB_DBI

FBD_EDC<7..0>
FB_EDC

FBD_D<63..0>
FBD_CMD<52..0>

A

SKU30

600-1G133-0030-900
PG133-A03

C2615C2614C2613

T10
R10

T5
R5

V10

V5

N10

N5

M14
N13
P12
R11
R14
T13
U12
V13

M1
N2
P3
R4
R1
T2
U3
V2

M6

C10
D10

C5
D5

A10

A5

F10

F5

G14
F13
E12
D11
D14
C13
B12
A13

G1
F2
E3
D4
D1
C2
B3
A2

M6

K14
J14

K1

B4
U11
B11
U4

J1

M3
G3K10

J10

M12

G12

K5

J5

K3

J3

K4

J4

K11

J11

K12

J12

L10

H10

L5

H5

L12

H12

L4

H4

L11

H11

L3

H3

M6

V3
V12
U5
U2

U13
U10
T3

T14
T12
T1
R3
R2

R13
R12
P5
P4

P11
P10
N4
N3

N14
N12
N11
N1
M2

M13
G2

G13
F4
F3

F14
F12
F11
F1
E5
E4

E11
E10
D3
D2

D13
D12
C3

C14
C12
C1
B5
B2

B13
B10
A3

A12

U14
U1
B14
B1

V4
V11
P2
P14
P13
P1
M5
M10
L2
L14
L13
L1
H2
H14
H13
H1
G5
G10
E2
E14
E13
E1
A4
A11

V14
V1
T4
T11
M4
M11
K2
K13
J2
J13
G4
G11
C4
C11
A14
A1

M6

R232

R225R228

C1688C1707C1666C1579

C256C259

C268C254

C1577C267C1589

C257C1617

C1736C1618C255C1719

C1687

C253C1568

C1670C1591

C1649

C1720C1606

C1737C1694

C1443C1702

C1652C1658

C1628

C1497

C1727

11-JUN-2020

9.3E<> 12.3C> 9.4E> 12.3E> 

9.1H> 12.1F< 

9.1E<> 12.1B<> 

9.3H> 

9.4H> 

9.3H> 

9.4H> 

9.3H> 
9.3H> 

9.3H> 
9.3H> 

9.3H> 
9.3H> 

GND

GND

FBVDDQ

GND

GND

VPP

VPP

FBVDDQ

GND

FBVDDQ

GND

FBVDDQ

FBVDDQ

GND

FBVDDQ

9.5GHz 9.5GHz
MT61K256M32JE-19T

38

FBD_CLK1*

1uF

COMMON
0402
X6S

4V
10% 10%

4V

X6S
0402
COMMON

1uF1uF

COMMON
0402
X6S

4V
10%

1uF

COMMON
0402
X6S

4V
10%

FBGA180
MT61K256M32JE-19T

COMMON

FBD_D<60>
FBD_D<63>

FBD_D<61>
FBD_D<57>

62

FBD_D<59>
FBD_D<56>

FBD_WCKB67

9.5GHz
MT61K256M32JE-19T

FBD_CMD<37>

FBD_CMD<30>

FBD_CMD<32>
FBD_CMD<34>
FBD_CMD<48>
FBD_CMD<49>
FBD_CMD<45>
FBD_CMD<36>

FBD_CMD<35>
FBD_CMD<44>

FBD_CMD<29>
FBD_CMD<43>
FBD_CMD<40>

FBD_CMD<47>

FBD_CMD<39>
FBD_CMD<42>
FBD_CMD<50>

FBD_CMD<38>

FBD_CMD<46>

FBD_CMD<41>

SNN_NC_B_21

SNN_FBD_TCK_M_2
SNN_FBD_TDI_M_2
SNN_FBD_TDO_M_2
SNN_FBD_TMS_M_2

FBD_VREFC1

FBD_ZQ_2_A
FBD_ZQ_2_B

FBD_CMD<31>

FBD_CMD<28>
FBD_CMD<52>

FBD_CMD<51>

SNN_NC_B_20
FBD_CLK1

FBD_CMD<33>

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T
FBGA180
COMMON

FBD_EDC<7>
FBD_DBI<7>

FBD_WCKB67*

FBD_D<51>

FBD_EDC<6>

FBD_WCK67

FBD_D<62>

FBD_D<54>
FBD_D<53>

FBD_D<49>
FBD_D<48>
FBD_D<52>

FBD_D<58>

FBD_D<50>

FBD_WCK67*

FBD_D<55>

FBD_DBI<6>

COMMON
FBGA180

FBD_D<43>

FBD_DBI<5>

FBD_D<42>

FBD_D<45>

FBD_D<36>
FBD_D<32>

FBD_D<37>
FBD_D<33>

FBD_EDC<4>
FBD_DBI<4>

FBD_WCK45
FBD_WCK45*

FBD_D<47>

FBD_D<41>
FBD_D<46>

FBD_EDC<5>

FBD_D<40>

FBD_D<44>

FBD_D<38>
FBD_D<35>
FBD_D<34>
FBD_D<39>

FBD_WCKB45*
FBD_WCKB45

55

56
59

52

58

48

57

49
54

60
61

53

63

50
51

33

43

37

47

38

45

34
35

41
46

39

44

32

42

36

40

FBD_EDC<7>
FBD_EDC<6>

10%

FBD_DBI<6>
FBD_DBI<7>

FBD_DBI<5>
FBD_DBI<4> FBD_EDC<4>

FBD_EDC<5>

0603W
COMMON
X6S
20%
4V
22uF

X6S
0603

10uF
4V
20%

COMMON

X6S
0603W
20%
4V

COMMON

22uF

0603W
COMMON

20%
X6S

22uF
4V

0603

4V

COMMON

10uF

X6S
20%

X6S

10uF
4V
20%

COMMON
0603

0603W
COMMON
X6S
20%

22uF
4V

0603W

22uF

X6S

4V
20%

COMMON

20%
X6S
0603

10uF
4V

COMMON COMMON
0402
10%

1uF
4V

X6S

0603W

22uF

X6S

4V
20%

COMMON

0402
COMMON
X6S
10%

1uF
4V

1uF
4V
10%
X6S
0402
COMMON

COMMON

20%
4V
10uF

0603
X6S

COMMON

20%
4V
10uF

0603
X6S

COMMON
X6S
0402
10%

1uF
4V

COMMON
X6S
10%

1uF
4V

0402

1uF

0402

4V
10%
X6S
COMMON

10%
0402

1uF

COMMON
X6S

4V
10%
0402
COMMON

1uF

X6S

4V

COMMON
X6S
0402
10%

1uF
4V

COMMON
X6S
0402
10%
4V
1uF

COMMON

1uF
4V

0402
10%
X6S

4V

X6S
10%

COMMON
0402

1uF

X6S

4V
10%

1uF

0402
COMMON

X6S
0402
10%

1uF

COMMON

4V

COMMON
X6S
10%

1uF
4V

0402

4V
1uF
10%
0402
X6S
COMMON

1uF
4V
10%
X6S
0402
COMMON

4V
1uF
10%
X6S
0402
COMMON

0402
X6S
COMMON

4V
1uF
10%

COMMON
0402

1uF

X6S

4V
10%

COMMON
X6S

1uF
4V

0402

7
6
5
4

7
6
5
4

31

41

30
28
52
50
42
39
51
40

29
43

46
37

32
34
48
49
45
36
47
35
44
33

1 %
0402

360ohm

COMMON COMMON
0402
1 %
360ohm

COMMON

1k
0402
1 %

MEMORY: FBD PARTITION[63:32]
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

IN
IN

OUTOUT

IN
IN

IN
IN

16Gb 8Gb

NORMAL

DQ6_B
DQ7_B
EDC0_B
DQX0_B
WCK0_t_B/VSS1_S
WCK0_c_B/VDD_SENSE

DQ5_B
DQ4_B
DQ3_B

DQ15_B
EDC1_B

WCK1_t_B

DQ0_B

DQ12_B
DQ13_B
DQ11_B
DQ10_B
DQ9_B

DQ2_B
DQ1_B

DQ14_B

WCK1_c_B

DQ8_B

DQX1_B
8Gb16Gb  

NORMAL

DQ7_A

DQX0_A

DQ1_A

DQ5_A

DQ8_A
DQ9_A

DQ14_A
DQ15_A
EDC1_A
DQX1_A

WCK1_t_A/VSS0
WCK1_c_A/VDDQ_SENSE

DQ6_A
DQ4_A
DQ3_A

EDC0_A

DQ0_A
DQ2_A

DQ13_A
DQ12_A
DQ11_A
DQ10_A

WCK0_c_A
WCK0_t_AIN

IN

IN
IN

BI

CABI_A

CA9_B

CA9_A
CA8_A
CA7_A
CA6_A
CA5_A
CA4_A
CA2_A
CA1_A

CA0_B
CA1_B
CA2_B

CA3_A

CA4_B
CA5_B
CA6_B

CABI_B

CKE_A

CKE_B

NC

TCK
TDI

TDO
TMS

VREFC

ZQ_A
ZQ_B

RESET

CA8_B
CA7_B

CA3_B

NCCLK_c
CLK_t

CA0_A

VPP
VPP
VPP
VPP

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS

VSS

VSS

VDDQ
VSS
VSS

VSS

VDDQ
VDDQ

VSS

IN



CKE_B

 x16 Mode

   DRAM2
Upper 32..63

CHA-Byte 4,5

CMD36
CMD45

CMD35
CMD44
CMD33

CMD47

CHB-Byte 6,7

CMD32

CMD46

CMD34

CMD49
CMD48

CMD37

CMD43
CMD29

   DRAM1
Lower 0..31

CHA-Byte 0,1

CMD11

CMD1
CMD14

CMD24

CMD15
CMD12

CMD17

CMD22
CMD23
CMD0

CHB-Byte 2,3

CMD10
CMD13

CMD2

CMD5

CMD8 CMD40
CMD51
CMD39

CMD38

CMD42
CMD50

CMD41

CMD55
CMD27
CMD31

CMD30
CMD28
CMD52

CMD16

CMD19

CMD4
CMD6

CMD21

CMD55

CMD3

CMD7
CMD20

CMD9
CMD18

CMD27

GA1XX GDDR6X CMD Mapping

CA5_A
CA4_A
CA3_A

CA0_A
CA1_A
CA2_A

CA0_B

CA8_A

CA6_A
CA7_A

CA9_A

CKE_A
CABI_A

CA1_B
CA2_B

DEBUG1

RESET*
DEBUG0

CKE_B

CA9_B
CA8_B

CA5_B

CA7_B
CA6_B

CABI_B

CA4_B
CA3_B

CKE_ACKE_B

RESET

CKE_A

RESET

Page 14: MEMORY: GPU Partition E/F

NO STUFF
NO STUFF

FC-GA102-200-A1
CHANGED

NO STUFF
NO STUFF

FC-GA102-200-A1
CHANGED
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FBE_EDC<7..0>
FB_EDC

FBE_DBI<7..0>
FB_DBI

FBE_D<63..0>
FB_DATA

FB_CLKFBE_CLK0
FB_CLKFBE_CLK1

FBE_CLK0 FB_CLK

FB_CLKFBE_CLK1

FB_WCKFBE_WCK01
FB_WCKFBE_WCK01

FBE_WCK23 FB_WCK
FB_WCKFBE_WCK23

FB_WCKFBE_WCK45
FB_WCKFBE_WCK45

FBE_WCK67 FB_WCK
FBE_WCK67 FB_WCK

FB_WCKFBE_WCKB01
FB_WCKFBE_WCKB01

FB_WCKFBE_WCKB23
FBE_WCKB23 FB_WCK

FB_WCKFBE_WCKB45
FBE_WCKB45 FB_WCK

FBE_WCKB67 FB_WCK
FBE_WCKB67 FB_WCK

FBF_EDC<7..0>
FB_EDC

FBF_DBI<7..0>
FB_DBI

FBE_CMD<52..0>
FB_CMD1L_NCLS

FBF_D<63..0>
FB_DATA

FBF_CLK0 FB_CLK
FBF_CLK0 FB_CLK
FBF_CLK1 FB_CLK
FBF_CLK1 FB_CLK

FB_WCKFBF_WCK01
FB_WCKFBF_WCK01

FB_WCKFBF_WCK23
FBF_WCK23 FB_WCK

FB_WCKFBF_WCK45
FB_WCKFBF_WCK45

FBF_WCK67 FB_WCK
FB_WCKFBF_WCK67

FB_WCKFBF_WCKB01
FB_WCKFBF_WCKB01

FB_WCKFBF_WCKB23
FB_WCKFBF_WCKB23

FB_WCKFBF_WCKB45
FB_WCKFBF_WCKB45

FB_WCKFBF_WCKB67
FBF_WCKB67 FB_WCK

FBF_CMD<52..0>
FB_CMD

A

SKU30

600-1G133-0030-900
PG133-A03

R1168
R1167

C1714

AY12
AY13

AU13
AU12

BG12
BG13

BK12
BK11

BA12
BA13

AV12
AV13

BF13
BF12

BJ10
BJ11

BA4
BD4
AR4
AV4
BK4
BG4
BT4
BN4

BA7
BD7
AR7
AV7
BK7
BG7
BU5
BN7

AV9
AV10
AU11
AV6
AU8
AU5
AU6
AU3
AY8
AY6
AY3
AY5
BA9

AY11
BA11
BA6

AM11
AM9
AL6

AL10
AM6
AP3
AL8
AP5

AP10
AP12
AP8
AP6
AR9

AR12
AR10
AR6

BF11
BF8
BF5
BF3

BG10
BF6
BG6
BG9
BD9
BD6
BC8
BC6
BC3

BD11
BC10
BC5
BT5
BR3
BR6
BN6
BM5
BM8
BM6

BM10
BJ3
BJ6
BJ8
BJ5
BK9
BK6

BK10
BM3

AR13

BJ1
BJ2
BH1
BG3
BG1
BG2
BF1
BF2
BE1
BD3
BD1
BD2
BC1
BC2
BB1
BA3
BA1
BA2
AY1
AY2
AW1
AV3
AV1
AV2
AU1
AU2
AT1

BJ12

BK2
BK1
BK3
BL1
BM2
BM1
BN2
BN1
BN3
BP1
BR2
BR1
BT2
BT1
BT3
BU1
BV2
BV1
BV3
BW2
BY2
BY3
CA3
CA4
CB5
CA5
CB6

BC13
BC12
BD13
BD12

N38

G1

R153R146
R150

R152

R148

R145

R149R144

R1169
R1170

C1583

R142

R147

R151

R143

U13
U12

N12
N11

AF12
AF13

AM13
AM12

W12
W13

P12
P11

AE13
AE12

AL12
AL13

U4
Y4
L4
P4

AF4
AC4
AM4
AJ4

U7
Y7
L7
P7

AF7
AC7
AM7
AJ7

T12
T8

T10
T6
T5
P9

P10
T3

U10
U6
U9

U11
W6
W3
W8
W5
K11
K10

L6
L9
K6
K8
K3
K5

L10
L11
N10
N8
N3
N6
P6
N5

AE6
AE5
AE3
AE8

AB10
AC9

AC10
AC6
W10
Y11
Y6

AB3
AB8
AB5
AB6
Y9

AH13
AH8
AJ11
AH11

AL5
AJ9
AL3
AJ6

AF10
AF9
AH6

AC12
AH5

AE11
AH3
AF6

T13

AB1
AB2
AA1
Y3
Y1
Y2
W1
W2
V1
U3
U1
U2
T1
T2
R1
P3
P1
P2
N1
N2
M1
L3
L1
L2
K1
K2
J1

AJ13

AC2
AC1
AC3
AD1
AE2
AE1
AF2
AF1
AF3
AG1
AH2
AH1
AJ2
AJ1
AJ3
AK1
AL2
AL1
AM2
AM1
AM3
AN1
AP2
AP1
AR2
AR1
AR3

Y12
Y13
AB12
AB13

N26

G1

11-JUN-2020

15.3E< 16.3E< 

15.3C< 16.3C< 

15.1B<> 16.1B<> 

17.3E> 18.3E> 

17.3C< 18.3C< 

15.1F< 16.1F< 17.1B<> 18.1B<> 17.1F< 18.1F< 
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FBGA180

9.5GHz
MT61K256M32JE-19T

FBE_D<24>
FBE_D<28>

FBE_EDC<3>
FBE_DBI<3>

FBE_WCKB23
FBE_WCKB23*

FBE_D<30>
FBE_D<29>
FBE_D<25>

FBE_D<21>

FBE_EDC<2>

FBE_WCK23

FBE_D<27>

FBE_D<18>

FBE_D<22>
FBE_D<17>

FBE_D<26>
FBE_D<31>

FBE_D<19>

FBE_WCK23*

FBE_D<16>

FBE_DBI<2>

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

FBE_DBI<1>

FBE_D<8>

FBE_D<1>
FBE_D<3>

FBE_D<7>
FBE_D<4>

FBE_EDC<0>
FBE_DBI<0>

FBE_WCK01
FBE_WCK01*

FBE_EDC<1>

FBE_D<6>
FBE_D<0>
FBE_D<2>
FBE_D<5>

FBE_WCKB01

FBGA180
COMMON

15
11

8

12

10
13

9

0

18

25

27

26

28

31

30
29

24

19

20

17

21

22

16

23

1
3
5

6
7

2

4

MEMORY: FBE PARTITION[31:0]

0402
1 %
1k

COMMON

COMMON

360ohm
1 %
0402

COMMON
0402
1 %

360ohm

12
24
11

1
14

15

2
0

22
23

13
10

5
17

21

7
16

20
8

9

4

19
6

18

3

0
1
2
3

2
1

3

0

X6S

1uF

COMMON

10%
4V

0402

4V
1uF
10%
0402
X6S
COMMON

X6S

1uF
4V
10%
0402
COMMON

10%
X6S

4V
1uF

0402

4V
1uF
10%
0402
X6S
COMMONCOMMON

X6S
0402
10%

1uF
4V

COMMON
X6S
0402
10%

1uF
4V

1uF
4V
10%
X6S
0402
COMMONCOMMON

X6S
0402
10%

1uF
4V

10%
4V
1uF

COMMON
X6S
04020402

1uF

COMMON

10%
X6S

4V

COMMON

10%

1uF

X6S
0402

4V

0402
COMMON

4V

X6S
10%

1uF

0402

4V
1uF
10%
X6S
COMMONCOMMON

4V
1uF
10%
0402
X6S

COMMON
X6S
0402
10%

1uF
4V

X6S
0603

10uF
4V
20%

COMMON

10%
4V

X6S
0402
COMMON

1uF

0402
COMMON
X6S
10%
4V
1uF

1uF

X6S
0402
10%
4V4V

1uF

X6S
10%
0402
COMMON

4V

X6S

1uF
10%
0402
COMMON

1uF

X6S

4V
10%
0402
COMMON

X6S
0603

10uF
4V
20%

COMMON
0603W

22uF

COMMON

20%
4V

X6S
0603W

22uF

COMMON

20%
4V

X6S

COMMON

20%
4V
10uF

0603
X6S

20%

COMMON

4V
10uF

0603
X6S

10uF
4V
20%
X6S
0603
COMMON

COMMON

22uF
4V
20%
X6S
0603W

22uF
4V
20%
X6S
COMMON
0603W

22uF
4V
20%
X6S
COMMON
0603W

4V

COMMON

22uF
20%
X6S
0603W

COMMON

20%
4V
10uF

0603
X6S

FBE_EDC<0>
FBE_EDC<1>
FBE_EDC<2>
FBE_EDC<3>

FBE_DBI<0>
FBE_DBI<1>
FBE_DBI<2>
FBE_DBI<3>

COMMON

COMMON
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

IN
IN

ININ

IN
IN

IN
IN

IN
IN

IN
IN

16Gb 8Gb

NORMAL

DQ6_B
DQ7_B
EDC0_B
DQX0_B
WCK0_t_B/VSS1_S
WCK0_c_B/VDD_SENSE

DQ5_B
DQ4_B
DQ3_B

DQ15_B
EDC1_B

WCK1_t_B

DQ0_B

DQ12_B
DQ13_B
DQ11_B
DQ10_B
DQ9_B

DQ2_B
DQ1_B

DQ14_B

WCK1_c_B

DQ8_B

DQX1_B
8Gb16Gb  

NORMAL

DQ7_A

DQX0_A

DQ1_A

DQ5_A

DQ8_A
DQ9_A

DQ14_A
DQ15_A
EDC1_A
DQX1_A

WCK1_t_A/VSS0
WCK1_c_A/VDDQ_SENSE

DQ6_A
DQ4_A
DQ3_A

EDC0_A

DQ0_A
DQ2_A

DQ13_A
DQ12_A
DQ11_A
DQ10_A

WCK0_c_A
WCK0_t_A

BI

CABI_A

CA9_B

CA9_A
CA8_A
CA7_A
CA6_A
CA5_A
CA4_A
CA2_A
CA1_A

CA0_B
CA1_B
CA2_B

CA3_A

CA4_B
CA5_B
CA6_B

CABI_B

CKE_A

CKE_B

NC

TCK
TDI

TDO
TMS

VREFC

ZQ_A
ZQ_B

RESET

CA8_B
CA7_B

CA3_B

NCCLK_c
CLK_t

CA0_A

VPP
VPP
VPP
VPP

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS

VSS

VSS

VDDQ
VSS
VSS

VSS

VDDQ
VDDQ

VSS

IN



AROUND DRAM: 6x 0603 22uF, 2x 0603 10uF

CLOSE TO DRAM: 4x 0603 10uF, 18x 0402 1uF

CLOSE TO DRAM: 4x 0402 1uF
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FBE_DBI<7..0>
FB_DBI

FBE_EDC<7..0>
FB_EDC

FBE_D<63..0>
FB_DATA

FBE_CMD<52..0>

A

SKU30

600-1G133-0030-900
PG133-A03

T10
R10

T5
R5

V10

V5

N10

N5

M14
N13
P12
R11
R14
T13
U12
V13

M1
N2
P3
R4
R1
T2
U3
V2

M1

C10
D10

C5
D5

A10

A5

F10

F5

G14
F13
E12
D11
D14
C13
B12
A13

G1
F2
E3
D4
D1
C2
B3
A2

M1

K14
J14

K1

B4
U11
B11
U4

J1

M3
G3K10

J10

M12

G12

K5

J5

K3

J3

K4

J4

K11

J11

K12

J12

L10

H10

L5

H5

L12

H12

L4

H4

L11

H11

L3

H3

M1

V3
V12
U5
U2

U13
U10
T3

T14
T12
T1
R3
R2

R13
R12
P5
P4

P11
P10
N4
N3

N14
N12
N11
N1
M2

M13
G2

G13
F4
F3

F14
F12
F11
F1
E5
E4

E11
E10
D3
D2

D13
D12
C3

C14
C12
C1
B5
B2

B13
B10
A3

A12

U14
U1
B14
B1

V4
V11
P2
P14
P13
P1
M5
M10
L2
L14
L13
L1
H2
H14
H13
H1
G5
G10
E2
E14
E13
E1
A4
A11

V14
V1
T4
T11
M4
M11
K2
K13
J2
J13
G4
G11
C4
C11
A14
A1

M1

R122

R113R112

C1951C1964

C100C167

C102

C103C147

C1974C1959

C172

C144C126

C1953C2017

C99

C2012

C1991C2031C2032C1945C2008

C187C138C1952C137

C1926C2027C2036C2040C2042C1931C1943C2043

C98

11-JUN-2020

14.3A<> 15.3C< 14.4A> 15.3E< 

14.1A<> 15.1B<> 

14.1D> 15.1F< 

14.4D> 
14.4D> 

14.3D> 
14.3D> 

14.3D> 
14.3D> 

14.3D> 
14.3D> 

14.3D> 
14.3D> 

GND

VPP

GND

GND

FBVDDQ

FBVDDQ

FBVDDQ

FBVDDQ

FBVDDQ

GND

VPP

GND

GND

63 FBE_D<63>
FBE_D<61>61

FBE_D<56>

FBE_D<57>
FBE_D<60>

FBE_EDC<7>
FBE_DBI<7>

FBE_EDC<5>

39

33

FBE_D<38>

9.5GHz
MT61K256M32JE-19T

FBE_WCKB67
FBE_WCKB67*

FBE_D<58>

FBE_D<52>

FBE_EDC<6>

FBE_WCK67

FBE_D<55>
FBE_D<53>

FBE_D<49>
FBE_D<51>
FBE_D<54>

FBE_D<62>
FBE_D<59>

FBE_D<48>

FBE_WCK67*

FBE_D<50>

FBE_DBI<6>

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

FBE_CMD<37>

FBE_CMD<30>

FBE_CMD<32>
FBE_CMD<34>
FBE_CMD<48>
FBE_CMD<49>
FBE_CMD<45>
FBE_CMD<36>

FBE_CMD<35>
FBE_CMD<44>

FBE_CMD<29>
FBE_CMD<43>
FBE_CMD<40>

FBE_CMD<47>

FBE_CMD<39>
FBE_CMD<42>
FBE_CMD<50>

FBE_CMD<38>

FBE_CMD<46>

FBE_CMD<41>

SNN_NC_A_29

SNN_FBE_TCK_M_2
SNN_FBE_TDI_M_2
SNN_FBE_TDO_M_2
SNN_FBE_TMS_M_2

FBE_VREFC1

FBE_ZQ_2_A
FBE_ZQ_2_B

FBE_CMD<31>

FBE_CMD<28>
FBE_CMD<52>

FBE_CMD<51>

SNN_NC_A_28FBE_CLK1*
FBE_CLK1

FBE_CMD<33>

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T
FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

FBE_D<44>

FBE_DBI<5>

FBE_D<40>

FBE_D<43>

FBE_D<39>
FBE_D<34>

FBE_D<35>

FBE_EDC<4>
FBE_DBI<4>

FBE_WCK45
FBE_WCK45*

FBE_D<45>

FBE_D<41>
FBE_D<47>

FBE_D<42>

FBE_D<46>

FBE_D<32>
FBE_D<37>
FBE_D<36>
FBE_D<33>

FBE_WCKB45*
FBE_WCKB45

FBGA180
COMMON

45

41

40

43

44

42

46
47

FBE_DBI<4>
FBE_DBI<5>
FBE_DBI<6>

COMMON
X6S
20%
4V

55

50
54
51
49

53
48
52

32

36

56
59

60

62

58

57

35
38

34

37

7

4V

COMMON

FBE_EDC<5>
4

10%
0402

1uF
4V

0402
COMMON

FBE_DBI<7> FBE_EDC<7>
FBE_EDC<6>

FBE_EDC<4>

22uF
4V
20%
X6S
COMMON
0603W

22uF
4V
20%
X6S
COMMON
0603W

22uF
4V
20%
X6S
COMMON
0603W

22uF
4V
20%
X6S
COMMON
0603W

22uF

0603W
20%
0603W
COMMON

4V

X6S

22uF 10uF
4V
20%
X6S
0603
COMMON

X6S
0603
COMMON

10uF
4V
20%

COMMON
X6S
0402
10%

1uF
4V

10%

COMMON
X6S
0402

1uF
4V

COMMON
X6S
0402
10%

1uF
4V 4V

1uF
10%
X6S
COMMON
0402

X6S
0603

10uF
4V
20%

COMMON
X6S
0603

10uF
4V
20%

COMMON
X6S
0603

10uF
4V
20%

COMMON

10uF

X6S
0603

4V
20%

COMMON COMMON
0402
10%

1uF
4V

X6S

10%
X6S

1uF
4V

0402
COMMON

0402
COMMON
X6S
10%

1uF
4V

4V
10%
0402
X6S
COMMON

1uF 1uF

COMMON
0402
X6S
10%
4V

0402
COMMON

1uF
10%
4V

X6S
COMMON
0402
X6S
10%

1uF

1uF

X6S

4V

COMMON

COMMON
0402
X6S
10%

1uF
4V 4V

X6S
0402
COMMON

10%

COMMON

4V

0402
X6S

1uF
10%

1uF
10%
0402

4V

X6S
COMMON

COMMON
0402
X6S

1uF
10%

4V
1uF
10%
X6S

COMMON
0402
X6S
10%
4V
1uF

10%
4V
1uF

X6S
0402
COMMON

X6S
0402
10%

1uF
4V

7
6
5
4

1uF

COMMON
X6S
0402

4V
10%

6
5

31

41
38

30
28
52
50
42
39
51
40
43
29

46
37

32
34
48
49
45
36
47
35
44
33

0402
1 %

COMMON

360ohm

COMMON
0402
1 %
360ohm

COMMON
0402
1k
1 %

MEMORY: FBE PARTITION[63:32]
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

ININ

IN
IN

IN
IN

IN
IN

IN
IN 16Gb 8Gb

NORMAL

DQ6_B
DQ7_B
EDC0_B
DQX0_B
WCK0_t_B/VSS1_S
WCK0_c_B/VDD_SENSE

DQ5_B
DQ4_B
DQ3_B

DQ15_B
EDC1_B

WCK1_t_B

DQ0_B

DQ12_B
DQ13_B
DQ11_B
DQ10_B
DQ9_B

DQ2_B
DQ1_B

DQ14_B

WCK1_c_B

DQ8_B

DQX1_B8Gb16Gb  

NORMAL

DQ7_A

DQX0_A

DQ1_A

DQ5_A

DQ8_A
DQ9_A

DQ14_A
DQ15_A
EDC1_A
DQX1_A

WCK1_t_A/VSS0
WCK1_c_A/VDDQ_SENSE

DQ6_A
DQ4_A
DQ3_A

EDC0_A

DQ0_A
DQ2_A

DQ13_A
DQ12_A
DQ11_A
DQ10_A

WCK0_c_A
WCK0_t_A

BI

CABI_A

CA9_B

CA9_A
CA8_A
CA7_A
CA6_A
CA5_A
CA4_A
CA2_A
CA1_A

CA0_B
CA1_B
CA2_B

CA3_A

CA4_B
CA5_B
CA6_B

CABI_B

CKE_A

CKE_B

NC

TCK
TDI

TDO
TMS

VREFC

ZQ_A
ZQ_B

RESET

CA8_B
CA7_B

CA3_B

NCCLK_c
CLK_t

CA0_A

VPP
VPP
VPP
VPP

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS

VSS

VSS

VDDQ
VSS
VSS

VSS

VDDQ
VDDQ

VSS

IN

IN
IN
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FBF_DBI<7..0>
FB_DBI

FBF_EDC<7..0>
FB_EDC

FBF_D<63..0> FBF_CMD<52..0>
FB_CMD

A

SKU30

600-1G133-0030-900
PG133-A03

T10
R10

T5
R5

V10

V5

N10

N5

M14
N13
P12
R11
R14
T13
U12
V13

M1
N2
P3
R4
R1
T2
U3
V2

M4

C10
D10

C5
D5

A10

A5

F10

F5

G14
F13
E12
D11
D14
C13
B12
A13

G1
F2
E3
D4
D1
C2
B3
A2

M4

K14
J14

K1

B4
U11
B11
U4

J1

M3
G3K10

J10

M12

G12

K5

J5

K3

J3

K4

J4

K11

J11

K12

J12

L10

H10

L5

H5

L12

H12

L4

H4

L11

H11

L3

H3

M4

V3
V12
U5
U2

U13
U10
T3

T14
T12
T1
R3
R2

R13
R12
P5
P4

P11
P10
N4
N3

N14
N12
N11
N1
M2

M13
G2

G13
F4
F3

F14
F12
F11
F1
E5
E4

E11
E10
D3
D2

D13
D12
C3

C14
C12
C1
B5
B2

B13
B10
A3

A12

U14
U1
B14
B1

V4
V11
P2
P14
P13
P1
M5
M10
L2
L14
L13
L1
H2
H14
H13
H1
G5
G10
E2
E14
E13
E1
A4
A11

V14
V1
T4
T11
M4
M11
K2
K13
J2
J13
G4
G11
C4
C11
A14
A1

M4

R126

R111R110

C130C131

C133

C1920

C1935

C122

C129

C1956

C185

C1970

C134

C1981

C186

C1934

C191C140

C145

C149

C168

C2013

C178

C132C1938C1947C2035

C2029C1921C2034C2033C2039C1944C190

C193

C141

11-JUN-2020

14.3E<> 18.3C< 14.4E> 18.3E> 

14.1E<> 18.1B<> 14.1H> 18.1F< 

14.3H> 
14.3H> 

14.3H> 
14.3H> 

14.3H> 
14.3H> 

14.3H> 
14.3H> 

14.3H> 
14.3H> 

GND

GND

GND

FBVDDQ

FBVDDQ

GND

VPP
GND

FBVDDQ

VPP

FBVDDQ

FBVDDQ

GND

9.5GHz
MT61K256M32JE-19T

FBF_D<29>
FBF_D<28>

FBF_EDC<3>
FBF_DBI<3>

FBF_WCKB23
FBF_WCKB23*

FBF_D<26>
FBF_D<25>
FBF_D<27>

FBF_D<17>

FBF_EDC<2>

FBF_WCK23

FBF_D<31>

FBF_D<18>
FBF_D<16>

FBF_D<20>
FBF_D<19>
FBF_D<23>

FBF_D<24>
FBF_D<30>

FBF_D<22>

FBF_WCK23*

FBF_D<21>

FBF_DBI<2>

COMMON
FBGA180

9.5GHz
MT61K256M32JE-19T

FBF_D<13>

FBF_DBI<1>

FBF_D<14>

FBF_D<15>

FBF_D<2>
FBF_D<0>

FBF_D<5>
FBF_D<4>

FBF_EDC<0>
FBF_DBI<0>

FBF_WCK01
FBF_WCK01*

FBF_D<10>

FBF_D<12>
FBF_D<8>

FBF_EDC<1>

FBF_D<11>

FBF_D<9>

FBF_D<1>
FBF_D<3>
FBF_D<6>
FBF_D<7>

FBF_WCKB01*
FBF_WCKB01

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

FBF_CMD<10>

FBF_CMD<4>

FBF_CMD<2>
FBF_CMD<0>
FBF_CMD<23>
FBF_CMD<22>
FBF_CMD<15>
FBF_CMD<12>

FBF_CMD<11>
FBF_CMD<14>

FBF_CMD<5>
FBF_CMD<17>
FBF_CMD<8>

FBF_CMD<24>

FBF_CMD<7>
FBF_CMD<16>
FBF_CMD<21>

FBF_CMD<9>

FBF_CMD<13>

FBF_CMD<18>

SNN_NC_B_33

SNN_FBF_TCK_M_0
SNN_FBF_TDI_M_0
SNN_FBF_TDO_M_0
SNN_FBF_TMS_M_0

FBF_VREFC0

FBF_ZQ_0_A
FBF_ZQ_0_B

FBF_CMD<3>

FBF_CMD<6>
FBF_CMD<19>

FBF_CMD<20>

SNN_NC_B_32FBF_CLK0*
FBF_CLK0

FBF_CMD<1>

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T
FBGA180
COMMON

13
10
15

8

11
14
9

12

17

16

19
23

18

22

21

20

FBF_EDC<1>

28

25
27
24

31
30

26
29

5

0

3

2

1

7

4

6

COMMON

1uF

FBF_DBI<2>
FBF_DBI<3>

FBF_DBI<1>
FBF_DBI<0>

FBF_EDC<3>
FBF_EDC<2>

FBF_EDC<0>

0603
X6S

10uF
4V
20%

COMMON

22uF
4V

0603W
COMMON
X6S
20%

0603W
COMMON
X6S
20%
4V
22uF

0603W
COMMON
X6S
20%
4V
22uF

0603W
COMMON
X6S
20%
4V
22uF

0603W

22uF

X6S

4V
20%

COMMON
0603W

22uF

X6S

4V
20%

COMMON COMMON
X6S

4V
20%

10uF

0603

X6S
0603

10uF
4V
20%

COMMON
X6S
0603

10uF
4V
20%

COMMON
X6S
0603

10uF
4V
20%

COMMON COMMON
0402
10%

1uF
4V

X6S

10%
X6S

1uF
4V

0402
COMMON

0402

4V

COMMON
X6S
10%

1uF

0402

4V
1uF
10%
X6S
COMMON

COMMON
0402
10%

1uF
4V

X6S

1uF

COMMON
0402
X6S
10%
4V

1uF

COMMON
X6S
0402
10%
4V

COMMON
X6S
0402
10%

1uF
4V

COMMON

10uF
20%
4V

0603
X6S

10%

COMMON
X6S
0402

1uF
4V

0402
10%

1uF
4V

X6S
COMMON

X6S
0402
10%

1uF
4V

COMMON

0402
10%

1uF

X6S

4V

X6S
10%

1uF
4V

0402
COMMON

4V

COMMON
0402
X6S
10%

4V

X6S
10%

COMMON

1uF

0402

1uF
4V

0402
10%
X6S
COMMON

0402
X6S
COMMON

1uF
4V
10%

10%
X6S
COMMON
0402

4V
1uF

COMMON
0402
X6S
10%

1uF
4V

10%
4V
1uF

X6S
0402
COMMON

0402
COMMON

1uF
10%
4V

X6S
0402
X6S

4V
1uF
10%

COMMON

3
2
1
0 0

1
2
3

3

18
9

21
16

19
6
4

5
17
8
20
7

10

2

13

12
15
22
23
0

14
1

11
24

360ohm

COMMON
0402
1 % 1 %

360ohm
0402
COMMON

1 %
0402
COMMON

1k
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

IN
IN

OUTIN

IN
IN

IN
IN

IN
IN

IN
IN

16Gb 8Gb

NORMAL

DQ6_B
DQ7_B
EDC0_B
DQX0_B
WCK0_t_B/VSS1_S
WCK0_c_B/VDD_SENSE

DQ5_B
DQ4_B
DQ3_B

DQ15_B
EDC1_B

WCK1_t_B

DQ0_B

DQ12_B
DQ13_B
DQ11_B
DQ10_B
DQ9_B

DQ2_B
DQ1_B

DQ14_B

WCK1_c_B

DQ8_B

DQX1_B8Gb16Gb  

NORMAL

DQ7_A

DQX0_A

DQ1_A

DQ5_A

DQ8_A
DQ9_A

DQ14_A
DQ15_A
EDC1_A
DQX1_A

WCK1_t_A/VSS0
WCK1_c_A/VDDQ_SENSE

DQ6_A
DQ4_A
DQ3_A

EDC0_A

DQ0_A
DQ2_A

DQ13_A
DQ12_A
DQ11_A
DQ10_A

WCK0_c_A
WCK0_t_A

BI

CABI_A

CA9_B

CA9_A
CA8_A
CA7_A
CA6_A
CA5_A
CA4_A
CA2_A
CA1_A

CA0_B
CA1_B
CA2_B

CA3_A

CA4_B
CA5_B
CA6_B

CABI_B

CKE_A

CKE_B

NC

TCK
TDI

TDO
TMS

VREFC

ZQ_A
ZQ_B

RESET

CA8_B
CA7_B

CA3_B

NCCLK_c
CLK_t

CA0_A

VPP
VPP
VPP
VPP

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS

VSS

VSS

VDDQ
VSS
VSS

VSS

VDDQ
VDDQ

VSS

IN



Page 18: MEMORY: FBF Partition 63..32

AROUND DRAM: 6x 0603 22uF, 2x 0603 10uF

CLOSE TO DRAM: 4x 0603 10uF, 18x 0402 1uF

CLOSE TO DRAM: 4x 0402 1uF
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FBF_DBI<7..0>
FB_DBI

FBF_EDC<7..0>
FB_EDC

FBF_D<63..0>
FB_DATA FBF_CMD<52..0>

FB_CMD

A

SKU30

600-1G133-0030-900
PG133-A03

T10
R10

T5
R5

V10

V5

N10

N5

M14
N13
P12
R11
R14
T13
U12
V13

M1
N2
P3
R4
R1
T2
U3
V2

M3

C10
D10

C5
D5

A10

A5

F10

F5

G14
F13
E12
D11
D14
C13
B12
A13

G1
F2
E3
D4
D1
C2
B3
A2

M3

K14
J14

K1

B4
U11
B11
U4

J1

M3
G3K10

J10

M12

G12

K5

J5

K3

J3

K4

J4

K11

J11

K12

J12

L10

H10

L5

H5

L12

H12

L4

H4

L11

H11

L3

H3

M3

V3
V12
U5
U2

U13
U10
T3

T14
T12
T1
R3
R2

R13
R12
P5
P4

P11
P10
N4
N3

N14
N12
N11
N1
M2

M13
G2

G13
F4
F3

F14
F12
F11
F1
E5
E4

E11
E10
D3
D2

D13
D12
C3

C14
C12
C1
B5
B2

B13
B10
A3

A12

U14
U1
B14
B1

V4
V11
P2
P14
P13
P1
M5
M10
L2
L14
L13
L1
H2
H14
H13
H1
G5
G10
E2
E14
E13
E1
A4
A11

V14
V1
T4
T11
M4
M11
K2
K13
J2
J13
G4
G11
C4
C11
A14
A1

M3

R1221

R109R108

C1940C94C182

C139C96

C192

C136C95

C183C121C125

C127C119C1955C2018C124

C120C117

C1930

C1961

C1949C1932

C181C2021

C1942

C2038C1948

C2010C2055

C1929

C2054C2056

C2028 C128

11-JUN-2020

14.3E<> 17.3C< 14.4E> 17.3E> 

14.1E<> 17.1B<> 
14.1H> 17.1F< 

14.3H> 
14.3H> 

14.3H> 
14.3H> 

14.4H> 
14.4H> 

14.3H> 
14.3H> 

14.3H> 
14.3H> 

GND

GND

GND

GND

VPP

FBVDDQ

GND

FBVDDQ

FBVDDQ

VPP

FBVDDQ

GND

FBVDDQ

9.5GHz
MT61K256M32JE-19T

FBF_D<45>

FBF_DBI<5>

FBF_D<40>

FBF_D<42>

FBF_D<38>
FBF_D<39>

FBF_D<36>
FBF_D<32>

FBF_EDC<4>
FBF_DBI<4>

FBF_WCK45
FBF_WCK45*

FBF_D<41>

FBF_D<47>
FBF_D<44>

FBF_EDC<5>

FBF_D<46>

FBF_D<43>

FBF_D<35>
FBF_D<37>
FBF_D<33>
FBF_D<34>

FBF_WCKB45*
FBF_WCKB45

FBGA180
COMMON

9.5GHz
MT61K256M32JE-19T

FBF_D<58>
FBF_D<61>

FBF_EDC<7>
FBF_DBI<7>

FBF_WCKB67
FBF_WCKB67*

FBF_D<56>
FBF_D<62>
FBF_D<59>

FBF_D<51>

FBF_EDC<6>

FBF_WCK67

FBF_D<63>

FBF_D<52>
FBF_D<48>

FBF_D<50>
FBF_D<54>
FBF_D<53>

FBF_D<57>
FBF_D<60>

FBF_D<55>

FBF_WCK67*

FBF_D<49>

FBF_DBI<6>

COMMON
FBGA180

9.5GHz
MT61K256M32JE-19T

FBF_CMD<37>

FBF_CMD<30>

FBF_CMD<32>
FBF_CMD<34>
FBF_CMD<48>
FBF_CMD<49>
FBF_CMD<45>
FBF_CMD<36>

FBF_CMD<35>
FBF_CMD<44>

FBF_CMD<29>
FBF_CMD<43>
FBF_CMD<40>

FBF_CMD<47>

FBF_CMD<39>
FBF_CMD<42>
FBF_CMD<50>

FBF_CMD<38>

FBF_CMD<46>

FBF_CMD<41>

SNN_NC_B_37

SNN_FBF_TCK_M_2
SNN_FBF_TDI_M_2
SNN_FBF_TDO_M_2
SNN_FBF_TMS_M_2

FBF_VREFC1

FBF_ZQ_2_A
FBF_ZQ_2_B

FBF_CMD<31>

FBF_CMD<28>
FBF_CMD<52>

FBF_CMD<51>

SNN_NC_B_36FBF_CLK1*
FBF_CLK1

FBF_CMD<33>

COMMON
FBGA180

9.5GHz
MT61K256M32JE-19T
FBGA180
COMMON

51

52

49

50

55
48

54
53

56

60
63

58

62

57
59

61

42
47

35

38

34
33

39

37

36
32

40
46

43
44

41
45

X6S
10%

4V

COMMON

FBF_DBI<6>
FBF_DBI<7>

FBF_DBI<5>
FBF_DBI<4>

FBF_EDC<7>
FBF_EDC<6>
FBF_EDC<5>
FBF_EDC<4>

COMMON
X6S
0603

10uF
4V
20%

COMMON
0603W
X6S
20%
4V
22uF

0603W
COMMON
X6S
20%
4V
22uF

X6S
20%
4V
10uF

0603
COMMON

0603W
COMMON
X6S
20%
4V
22uF

0603W
COMMON
X6S
20%
4V
22uF

0603
X6S
20%
4V
10uF

COMMON
0603

4V

X6S

10uF
20%

COMMON

0603W

22uF

X6S

4V
20%

COMMON

4V
1uF
10%

COMMON
0402
X6S

COMMON
X6S
0402
10%

1uF
4V

0603W

22uF

X6S

4V
20%

COMMON COMMON

20%
4V
10uF

0603
X6S

1uF
4V
10%
0402
COMMON
X6S

10uF

COMMON

20%
4V

0603
X6S

COMMON
X6S
0402
10%

1uF
4V

COMMON
X6S
10%

1uF
4V

0402

10%
X6S

1uF
4V

0402
COMMON COMMON

4V
10%
0402
X6S

1uF
10%

1uF

COMMON
0402
X6S

4V
10%
0402
X6S
COMMON

4V
1uF

COMMON

4V

0402
X6S

1uF
10%

COMMON
X6S
0402
10%

1uF
4V

0402
COMMON
X6S
10%

1uF
4V

COMMON
X6S
0402
10%

1uF
4V

4V

X6S
10%

COMMON

1uF

0402 0402
X6S
COMMON

1uF
4V
10%

X6S
0402
10%

1uF

COMMON

4V

4V
1uF
10%
0402
X6S
COMMON

0402
X6S
10%

1uF
4V

X6S
0402

4V
1uF
10%

COMMON

1uF
10%
0402
X6S
COMMON COMMON

0402
X6S

4V
1uF 1uF

10%
4V

0402
COMMON

7
6
5
4

7
6
5
4

31

38
41

28
30

52
50
42
39
51
40
43
29

46

32

37

48
34

49
45
36
47
35
44
33

360ohm

COMMON
0402
1 %

360ohm
1 %
0402
COMMON

1k

COMMON
0402
1 %
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

IN
IN

OUTIN

IN
IN

IN
IN

IN
IN

IN
IN

16Gb 8Gb

NORMAL

DQ6_B
DQ7_B
EDC0_B
DQX0_B
WCK0_t_B/VSS1_S
WCK0_c_B/VDD_SENSE

DQ5_B
DQ4_B
DQ3_B

DQ15_B
EDC1_B

WCK1_t_B

DQ0_B

DQ12_B
DQ13_B
DQ11_B
DQ10_B
DQ9_B

DQ2_B
DQ1_B

DQ14_B

WCK1_c_B

DQ8_B

DQX1_B
8Gb16Gb  

NORMAL

DQ7_A

DQX0_A

DQ1_A

DQ5_A

DQ8_A
DQ9_A

DQ14_A
DQ15_A
EDC1_A
DQX1_A

WCK1_t_A/VSS0
WCK1_c_A/VDDQ_SENSE

DQ6_A
DQ4_A
DQ3_A

EDC0_A

DQ0_A
DQ2_A

DQ13_A
DQ12_A
DQ11_A
DQ10_A

WCK0_c_A
WCK0_t_A

BI

CABI_A

CA9_B

CA9_A
CA8_A
CA7_A
CA6_A
CA5_A
CA4_A
CA2_A
CA1_A

CA0_B
CA1_B
CA2_B

CA3_A

CA4_B
CA5_B
CA6_B

CABI_B

CKE_A

CKE_B

NC

TCK
TDI

TDO
TMS

VREFC

ZQ_A
ZQ_B

RESET

CA8_B
CA7_B

CA3_B

NCCLK_c
CLK_t

CA0_A

VPP
VPP
VPP
VPP

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS

VSS

VSS

VSS

VDDQ
VSS
VSS

VSS

VDDQ
VDDQ

VSS

IN



Page19: GPU: GND, NC
FC-GA102-200-A1

CHANGED
FC-GA102-200-A1
CHANGED

FC-GA102-200-A1
CHANGED

FC-GA102-200-A1
CHANGED

FC-GA102-200-A1
CHANGED

FC-GA102-200-A1
CHANGED

FC-GA102-200-A1
CHANGED
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A

SKU30

600-1G133-0030-900
PG133-A03

U5
T9
T7
T58
T55
T52
T50
T46
T45
T44
T43
T42
T41
T40
T4
T39
T38
T37
T36
T35
T34
T33
T32
T31
T30
T29
T28
T27
T26
T25
T24
T23
T22
T21
T20
T19
T18
T17
T11
R8
R61
R6
R59
R57
R55
R53
R51
R4
R2
R12
R10
P8
P59
P56
P54
P5
N9
N7
N58
N55
N4
M8
M61
M6
M59
M57
M55
M53
M51
M48
M45
M43
M42
M4
M39
M36
M33
M30
M27
M24
M21
M2
M18
M15
M12
M10
L8
L59
L56
L54
L5
L44
L38
L29
K9
K7
K58
K55
K51
K48
K46
K45
K43
K42
K40
K4
K39
K37
K36
K34

K33
K31
K30
K28
K27
K25
K24
K21
K18
K15
K12

J8
J61
J6

J59
J57
J55
J53
J47
J44
J41
J4

J38
J35
J32
J29
J26
J23
J20
J2

J17
J16
J14
J13
J11
J10
H8

H60
H6

H56
H54
H52
H51
H49
H48
H46
H45
H43
H42
H40
H4

H39
H37
H36
H34
H33
H31
H30
H28
H27
H25
H24
H22
H21
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GND
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PLACE NEAR GPU BALLS

Close to GPU

40.2R: SAME AS TURING.

PLACE NEAR GPU BALLS

Page20: GPU POWER

PLACE NEAR GPU BALLS

Under GPU

PLACE NEAR GPU BALLS

PLACE NEAR GPU BALLS

PLACE NEAR GPU BALLS

PLACE NEAR GPU BALLS

PCB CO-LAYOUT

FUSE_SRC PIN is 1V8 power supply for fuse programming.
FUSE_SRC PIN can be connected to either 1V8 (un-filtered) or GPU_PLLVDD (filtered).

FUSE_SRC PIN: Does NOT require any decap per SI DG.

NO STUFF

FC-GA102-200-A1
CHANGED

FC-GA102-200-A1
CHANGED

FC-GA102-200-A1
CHANGED

FC-GA102-200-A1
CHANGED

FC-GA102-200-A1
CHANGED
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MSVDD_SENSE80DIFF_NETCLASS1

MSVDD_SENSE80DIFF_NETCLASS1

NVVDD_SENSE 80DIFF_NETCLASS1
NVVDD_SENSE 80DIFF_NETCLASS1

80DIFF_NETCLASS1

80DIFF_NETCLASS1

80DIFF_NETCLASS1

A

SKU30

600-1G133-0030-900
PG133-A03

BN31

BM14
BL14
BL13
BK14

G1
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Y49
Y14

W49
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N40
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N35
N34
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AC49
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AB14
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W46
W45
W44
W43
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W38
W37
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BG47
BG16
BF47
BF46
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BF37
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BF25
BF24
BF23
BF22
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BE47
BE16
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BD40
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BD37
BD36
BD35
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BD33
BD32
BD31
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BD29
BD28
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BD16
BC47
BC16
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BB46
BB45
BB44
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BB40
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BB37
BB36
BB35
BB34
BB33
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BB24
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BB22
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BB20
BB19
BB18
BB17
BB16
BA47
BA16
AY47
AY46
AY45
AY44
AY43
AY42
AY41
AY40
AY39
AY38
AY37
AY36
AY35
AY34
AY33
AY32
AY31
AY30
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AY25
AY24
AY23
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AY16
AW47
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AV16
AU47
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AT47
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AR47
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AP47
AP16
AN47
AN16
AM47
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AL47
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AJ47
AJ16
AH47
AH16
AG47
AG16
AF47
AF16
AE47
AE16
AD47
AD16
AC47
AC16
AB47
AB16
AA47
AA16

CB47

G1

R256

R255

TP809

TP808

TP807

TP805

TP804

TP806

R1156

C1892C1891C1895C1827C1834

C1856C1838C1831

C1880

C1815

R1154
R1152

R1157
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35.1A< 
35.1A< 

45.1A< 
45.1A< 

40.1A< 
40.1A< 

1V8

GND

NVVDD

MSVDD

FBVDDQ

GND

FBVDDQ

NVVDD

MSVDD

NVVDD NVVDD

GND

FBVDDQ

1V8

GND

GND

FBVDDQ_SENSE_RTN
FBVDDQ_SENSE_RTN_PAD
FBVDDQ_SENSE_GPU

GPU_NVVDD_FBRTN
GPU_NVVDD_SENSE

MSVDD_SENSE_GPU
MSVDD_SENSE_RTN

GPU_FB_VREF
0402

2.49k
COMMON

COMMON

40.2ohm
COMMON
40.2ohm
40.2ohm
COMMON

10%

COMMON

0402

1 %

1 %0402

0402

1 %

COMMON

1uF

X6S

4V
10%
0402

1uF
4V

X6S
04020402

10%
4V

X6S

1uF 1uF 1uF1uF

0402

4V

X6S

4V

0402
10%

0402
X6S
10%
4V4V

10%

COMMON COMMON

1 %

COMMON
0ohm

0402

1uF

COMMON

BGA3328

BGA3328 BGA3328

FB_CAL_PD_VDDQ

FB_CAL_PU_GND

FB_CAL_TERM_GND

BGA3328

BGA3328

0.05 ohm

X6S
COMMON

4.7uF

X6S
0603
COMMON

0603
X6S

6.3V

COMMON

4.7uF

0603
X6S

6.3V
20%

10%
X6S

COMMON
0402

0.05 ohm

COMMON

20%

4.7uF
6.3V
20%

0402

0ohm

GPU: GPU POWER
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OUT
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24/29 1V8

FUSE_SRC

1V8
1V8
1V8
1V8

18/29 FBVDDQ

FBVDDQ_SENSE

FBVDDQ
FBVDDQ

FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
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FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ

FBVDDQ
FBVDDQ

FBVDDQ
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FB_VREF

FB_GND_SENSE
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FBVDDQ
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FBVDDQ
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FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ

FB_CAL_TERM_GND
FB_CAL_PU_GND
FB_CAL_PD_VDDQ

19/29 VDD

VDD_SENSE

VDD
VDD
VDD
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VDD
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VDD
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VDD

GND_SENSE

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
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VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
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26/29 VDD
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PCB CO-LAYOUT

4x SMD7343 220uF (EACH CO-LAYOUT WITH 10x 0805 22uF)

1x 0805 22uF

NVVDD

PCB CO-LAYOUT

UNDER GPU
Page 21: GPU: NVVDD DECOUPLING

PCB CO-LAYOUT

5x (STUFF 3x) 0603 4.7uF

PCB CO-LAYOUT

14x (STUFF 7x) 0603 10uF

52x (STUFF 27x) 0402 1uF

NO STUFFNO STUFFNO STUFF

6.3V

CHANGED

4.7uF

NO STUFF

NO STUFF

NO STUFFNO STUFF

NO STUFF

NO STUFF

NO STUFFNO STUFF

6.3V

CHANGED

4.7uF
6.3V

CHANGED

4.7uF

NO STUFF

NO STUFF

NO STUFFNO STUFFNO STUFF

NO STUFFNO STUFF

NO STUFFNO STUFFNO STUFFNO STUFFNO STUFF

NO STUFF

NO STUFFNO STUFF

NO STUFF

NO STUFFNO STUFFNO STUFF

NO STUFFNO STUFF

NO STUFF

NO STUFFNO STUFF

NO STUFFNO STUFF

NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF

4V

CHANGED

10uF

NO STUFFNO STUFFNO STUFF

4V

CHANGED

10uF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFFNO STUFF

NO STUFF

NO STUFF

NO STUFFNO STUFF

NO STUFFNO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFFNO STUFF

NO STUFFNO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF
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C1572
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C1573C1576
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C1634
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C1697C1558

C1825C1772
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C1703

C1513

C1520

C1766C1580

C1588

C1733
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C1740

C1712C1790

C1622

C1705

C1701

C1512

C1593

C1779

C1808

C1546C1551

C1619

C1819

C1508

C1626
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3x 0603W 22uF

Close to GPU
6x 0603 10uF

14x 0603W 22uF

Added for A00 x16

Close to GPU

FBVDDQ
Under GPU

Page 22: GPU: FBVDD DECOUPLING

12x 0603 10uF
Partition A
36x 0402 1uF

Partition F

Partition E

Partition C

Partition D

6x 0402 1uF + 2x 0603 10uF

6x 0402 1uF + 2x 0603 10uF

6x 0402 1uF + 2x 0603 10uF

6x 0402 1uF + 2x 0603 10uF

6x 0402 1uF + 2x 0603 10uF

6x 0402 1uF + 2x 0603 10uF

Partition B

NO STUFF

NO STUFF

NO STUFF
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1 X 220UF + 10 x 22UF overlap

1 X 220UF + 10 x 22UF overlap

2x SMD7343 220uF (EACH CO-LAYOUT WITH 10x 22uF 0805)

PCB CO-LAYOUT

PCB CO-LAYOUT

47x 0402 1uF

REMOVED 3X 1uF 0402 DUE TO SPACE RESTRICTION

MSVDD
Page 23: GPU: MSVDD DECOUPLING UNDER GPU

14x 0603 10uF

NO STUFFNO STUFFNO STUFFNO STUFFNO STUFFNO STUFFNO STUFFNO STUFFNO STUFFNO STUFF

NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
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Close to FL Connector

REMOVED 4x 0805
TO OPTIMIZE FBVDDQ PLANE

REMOVED 1x 1uF 0402 DUE TO SPACE RESTRICTION

NEAR GPU

Close to MCU

UNDER GPUNEAR GPU

FRAMELOCK

Page 24: GPU: NVHS x16, FRAMELOCK

UNDER GPU
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FL_1V8_PWR
FL_REFCLK1*
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JTAG

* JTAG STEREO

CO-A

CO-A

CO-B

CO-BCO-A

PCB CO-LAYOUT PCB CO-LAYOUT
CO-B

CO-A
PCB CO-LAYOUT

LEVEL SHIFT TO 3V3

GPU I2C PAD Internal Driver Output Resistor value is 200ohm (max).
CO-B

PCB CO-LAYOUT

LEVEL SHIFT TO 3V3

REMOVED CYA FUSE_SRC LOAD SWITCH.
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Input for PAD Receiver: Vil=0.5V, Vih=1.35V.
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GPIO8_FBVDD_SEL

GPIO10_HDMI_TMDS_TERM_CTRL
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Page 29: IFPE DP

47pF: PLACE NEAR CONN

E, F share the filter
Near the GPU

DP - TOP MID

47pF: PLACE NEAR CONN

Close the GPU Hotplug Detection

AUX/DDC INTERFACE IC (CO-LAYOUT)

NO STUFF

NO STUFF

NO STUFF

NO STUFF NO STUFF

FC-GA102-200-A1
CHANGED

NO STUFF
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DP-SKU

Close the GPU

Page 30: IFPF DP

Fused DP_PWR

DP - TOP

47pF: PLACE NEAR CONN

47pF: PLACE NEAR CONN

FC-GA102-200-A1
CHANGED

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF
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RAMCFG MICRON 8Gb G6X 19Gbps x16 (161-0430-900)

RAMCFG MICRON 8Gb G6X 21Gbps x8 (161-0431-900)
RAMCFG MICRON 8Gb G6X 20Gbps x16 (161-0424-900)

RAMCFG MICRON 8Gb G6X 19Gbps x8 (161-0430-900)

ROM_SI ROM_SCLK SMARTFAN[2:0],FS_OVERT

01110
01010

FAN0/1=33%/33%, FS_OVERT ENABLE
FAN0/1=66%/66%, FS_OVERT ENABLE0111

HML

Page 31: MISC: ROM, Straps
STRAP0

00001

1:ENABLE 0:DISABLE
1001

<-DISMISSEDLHM

H=High  :Tied to 1.8V

L=Low   :Tied to   0V

00100
00101

L

01000

VGA_DEVICE

1:DEVID_SEL REBRAND
0:DEVID_SEL ORIGNAL

<-DEFAULT

GROUP0

1:SMB_ALT_ADDR ENABLE
0:SMB_ALT_ADDR DISABLE

1

L 00000

M=Middle:Tied to 0.9V

L

GROUP2

0
1

0

GROUP1

ROM_SO

PCIE_CFG
11

1

0
0

10

1

0
1

0

1

1
0 0

1 0
1

0

1

1 0
11

1
0

H 1
STRAP3

GROUP2

STRAP5
M

1
1 1

1

0
1

1
1

0 1

0

10
1

0
0

L

H

H
L

L
H

L

L

L

M
H

H

H 0
L 0

H
L

H
H
L

H

H
M

L
L

M
L

H

L
L

M

M
M

L
L

H
H
H

L
H

L
L L
L L

0
0

0
0

M

0

0

Place Rseries SI and SCLKClose to each otheand ROM pins 5/6

For ROM REcovery

PC
B 

CO
-L

AY
OU

T

0

H
LH

RAMCFG[4:0]

1 0
0

1

0

<-Default

L L

GROUP1

L

DEVID_SEL

HHH

SMB_ALT_ADDR
1H

STRAP4

H

L M

0

1

L

L L H <-OLD

L <-A01 PCB
STRAP2

GROUP0

M

STRAP1

0:VGA_DEVICE DISABLE
1:VGA_DEVICE ENABLE
0:PCIE_CFG HIGH POWER
1:PCIE_CFG LOW POWER

<-LATEST A02/A03 PCBRAMCFG MICRON 8Gb G6X 19Gbps x16 (161-0430-900)
RAMCFG MICRON 8Gb G6X 19Gbps x16 (161-0430-900)
RAMCFG MICRON 8Gb G6X 21Gbps x16 (161-0431-900)

NO STUFF

FC-GA102-200-A1
CHANGED

NO STUFF

NO STUFF

NO STUFF NO STUFF

NO STUFF NO STUFF

NO STUFF
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45OHM_NETCLASS2
45OHM_NETCLASS2

45OHM_NETCLASS2

45OHM_NETCLASS2
45OHM_NETCLASS2

45OHM_NETCLASS2
45OHM_NETCLASS2

45OHM_NETCLASS2

A

SKU30

600-1G133-0030-900
PG133-A03

3
8

2
5

6

7

9
4

1

U15

R188

R184

BV8
BY7

BW7
BW8
CB7
CA7

CB10
BY10

CA10

BY11

BN13

G1

R137 R141 R1177

R139 R140 R1176

R156 R183 R167

R162 R182 R168

R1178 R134 R135

R133 R132 R136

C210

R197

R189
R164
R171

R175

11-JUN-2020

35.4A> 40.4A> 45.4A> 58.1B< 59.4H> 62.2F< 
65.2F> 67.1H> 67.2E< 

25.4F> 

1 %
COMMON
0402
100k

100k
1 %
COMMON
0402

1 %
100k
0402

0402
1 %
100k

GND

STRAP0

100k

STRAP2

GND

1V8

GND

1V8

1V8

1V81V8

GND

GND

100k
1 %
0402
COMMON

100k

COMMON
0402 COMMON

STRAP5

BGA3328

STRAP1

1 %

1 %

MISC. ROM, STRAPS

16V

0.05 ohm
0ohm

COMMON COMMON

0402
COMMON

0402

COMMON

1 %

THERM_OVERT*

ROM_SO
ROM_SI

ROM_SCLK

ROM_CS*

STRAP1

1 %

0402

1 %

1 %

COMMON0402

0402

1 %

0402

10k

X7R
10%

0.1uF

1 %

100k

0402

1 %
COMMON
0402

COMMON
0402
1 %

STRAP3

10k
1 %

0402
COMMON

ROM_CS_R*

100k
0402
COMMON

10k

33.2ohm
33.2ohm

33.2ohm
GPIO26_SPI_WP*

COMMON
USON8_2X3

ROM_SI_R
ROM_SO_R
ROM_SCLK_R

W25Q16JWXHJQ

STRAP5
STRAP4
STRAP3
STRAP2

STRAP0

ROM_SI

100k

ROM_SCLK

ROM_SO

100k 100k
1 %
04020402

1 %
100k

1 %
100k
0402

STRAP4

COMMON
0402

100k

COMMON
1 %
0402

10k

COMMON
1 %
0402

COMMON
1 %
0402

1 %
0402
100k10k

0402
1 %
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

HOLD*/IO3

CLK
DO/IO1
DI/IO0

WP*/IO2
CS*

VCC

GND
GND

IN17/29 MISC2

ROM_SO
ROM_SI

ROM_SCLK

ROM_CS

OVERT
STRAP5
STRAP4
STRAP3
STRAP2
STRAP1
STRAP0

OUT



PLACE TOPSIDE

Page 32: MISC: XTAL. PLL

Place near GPU

NPO
CHANGED

24pF

NPO
CHANGED

24pF

NO STUFF

NO STUFF

FC-GA102-200-A1
CHANGED

NO STUFF

S3M27.0000F18S1Y-NS1

CHANGED

32 OF 67

45OHM_NETCLASS1

45OHM_NETCLASS1

XTALOUT_RD

45OHM_NETCLASS1

45OHM_NETCLASS1

45OHM_NETCLASS2

0.4A1.8V

A

SKU30

600-1G133-0030-900
PG133-A03

LB801

C196C200

C231

R176

BY8

CA8CB8

BL31

BM22AU14

W14

U49

N47

BU10

BK31

G1

R157

C1780

R163

C244

R159

C1668C1864

C239C1836

4
3
2

1

Y1

R177

C1900C1479C1482

11-JUN-2020

4.4D> 4.4H< 9.4D< 9.4H< 14.4D< 14.4H< 

27.5B< 29.2B< 32.2G> 27.5B< 29.2B< 32.2G> 

24.5D> 

GND

GND

1V8

1V8

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

XTALIN

27MHzSMD_32X25

1V8_FB_PLL_REF

0603
X6S
20%
6.3V
4.7uF

50V
5%
0402

5%
50V

0402

30ohm
BEAD_0603 COMMON

MISC. XTAL, PLL

XTALSSIN_GPU_RC

1 %
0402
COMMON

COMMON

0402

0402 0402
COMMON

1uF

0402
COMMON

18pF
50V

0402

10k
1 %

COMMON
0402

X6S
COMMON

XTALOUTBUFF
COMMON
100k

22uF

0805
COMMON COMMON

0.05 ohm
0402

X6S

4V
1uF
10%
0402

X6S

4V
1uF
10%

4V
10%

X6S

4V
1uF
10%
0402

4V

X6S
10%
0402

10%
4V

X6S
10%

1uF

COMMON
X6S

4V

1uF

GPU_PLLVDD_XS_SP

1 %

1uF

COMMON

BGA3328

GPU_PLLVDD_XS_SP

6.3V

X6S
20%

COMMON

0402

5%
C0G

XTALSSIN_GPU

10k
1 %

XTALOUT

100k
0402

0ohm
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

IN

16/29 XTAL_PLL

XTALOUTBUFF
XTALOUT

VID_PLLVDD

SP_PLLVDD

XTALIN

GPCADC_AVDD

FB_PLLVDD
FB_PLLVDD
FB_PLLVDD

EXT_REFCLK_FL

CORE_PLL_AVDD

OUT

IN



PCB CO-LAYOUTPCB CO-LAYOUT

Page 33: PS: 5V

PCB CO-LAYOUT

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF
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2A

5V
2A

2A

A

SKU30

600-1G133-0030-900
PG133-A03

C608C607C606

2 1L113

2 1L114

2 1L115

C611

C610C609

R699

C614

C618

19

14

15

6

5

4

8

12

7

11

2

3

13

16

10

U46

R703

C620C619
C616

R700

C615R702R701

C612

R698

11-JUN-2020

57.1D> 

35.5E< 40.5E< 45.5E< 54.1A< 57.2A< 57.2E< 

GND

GND

GNDGND GNDGND GND GND

GND

GND

12V_EXT8_F1_R2_RTD3

GND 5V

0.1uF

4.7uH

130-1193-000

130-1177-000

7_6X7_6
8A

7_6X7_6
4A 4.7uH

COMMON
4.7uH4.97A 130-1375-000

SMD_6X6

PS_5V_SW2

04020.05 ohm

PS_5V_BST1_R

PS_5V_BST2_R

PS_5V_BST1
0402

COMMON

X6S

4.7uF

PS_5V_BST2

22uF 4.7uF
16V
10uF
10%
X6S
0805

COMMON

10%

COMMON
0603
COMMON

X7R

COMMON
0805
COMMON

16V

X7R
0402
10%

22nF

COMMON

PS_5V_EN

QFN16_5V0
MP28168GQ-Z

10%
0603
X6S

1 %
0402

PS_5V_PGOOD

1k

10%

16V

10%
X6S

COMMON

COMMON

15k 16V
0.1uF

0402
X7R
COMMON

1 %
0402

0402
1 %
100k

1 %

22uF

X6S
0805
X6S
20%

22uF

0402

6.3V
1uF

0.1uF

6.3V
20%

PS: 5V

COMMON
0805
X6S
20%
6.3V
22uF

16V

COMMON

COMMON
0ohm

COMMON
0402
1k

6.3V

COMMON

0.1uF
16V
10%
X7R
0402

COMMON
0ohm

0.05 ohm

X7R
0402
10%
16V

PS_5V_SW1

PS_5V_OC

PS_5V_PSI

PS_5V_VCC

0402
20%
16V

0805
10%
16V

X6S
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

5V0

EN

OC/ADD

GND2
GND1

AGND

SW2

OUT

BST2

SW1
PGOOD

VIN
BST1

VCC

SDA/GND/SS

PSI

SCL/GND/RTOUT

IN



Vout=(1+10K/4.99K)*0.6V=1.802V

FROM REMOTE PEXVDD NEAR GPU

FROM REMOTE 1V8 NEAR GPU

Page 34: PS: PEX_DVDD, 1V8

1V8 

ENABLE DISCHARGE OF PEX_DVDD

PEX_DVDD 
PCB CO-LAYOUT

PCB CO-LAYOUT

PCB CO-LAYOUT

PCB CO-LAYOUT

PCB CO-LAYOUT

PCB CO-LAYOUT

PCB CO-LAYOUT

PCB CO-LAYOUT

Vout=(1+10K/16.9K)*0.6V=0.955V

EN: 3.3V*(10K/27.4K)=1.2V

PCB CO-LAYOUT
PCB CO-LAYOUT

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF NO STUFF NO STUFFNO STUFF

CHANGED

10k

CHANGED
75k

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF
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0.2A5V

5V 0.2A

1.8V
9.5A

1.0V
8.5A

1A 12V

A

SKU30

600-1G133-0030-900
PG133-A03

R1243 R1254 R1250 R1249R1255R1244

C2051C142

R1205

C158

C2002
R123

R1218

C1989

R1180

C1980

C2007

C2058

C2049
R1217

C152C151

R119

C1983

R118

C155

R1206

C153

C2050

C164

C2053

21L50

2 1L53

C1982

R1188

C1992 R1195

R1183 R1199

7

24
22
9
821

6

25
18
17
16
11
10

23

1

15
14
13
12

3

19

5

2

20

4

U819

R1184

R1181

R117

R1196

R1190

R1187

C1988

C2048

R1191

R116

C1979

2 1L52

2 1L51

R1204

C161

R1202

C146 C150

R1201

C163 C162 C156 C165 C166

C1999C2030

C143C2052

C1984C157

R1215

C2003C1972

R1219

C2009

R1203

21L48

21L49

C1987

R1216

R1189

C1997

C148

R121

R120

7

24
22
9
821

6

25
18
17
16
11
10

23

1

15
14
13
12

3

19

5

2

20

4

U818

R1186

R1182

R1200

R1197

R1192

R1185

R1193

R1194

C1990

C1998

R1198

11-JUN-2020

57.3A< 58.1B< 

59.1A< 

58.2H> 

3.5G> 

57.2D> 

GND

1V8

GND

GND

GND

GND

GND

GND

5V

GND

GND

GND

GND

PEX_DVDD

12V_EXT8_F1_R2_RTD3

GND

GND

GND

1V8

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

5V

GND

GND

GND

GND

GND

12V_F_R1 12V_EXT8_F2_R3
12V_EXT8_F1_R2

12V_F_R112V_EXT8_F2_R3
12V_EXT8_F1_R2

GNDGNDGND GND

GND

2.2uH

2.2uH 130-1212-00012A
7_6X7_6

COMMON

6.1A
SMD_6X6

2.2uH 130-1283-000

130-1236-000

7_6X7_6
12A

PS_1V8_PGOOD

20k 10k PS_1V8_PFM

PS_1V8_OCSET

COMMON

10nF

150k PS_1V8_RIC

COMMON
X6S

10uF

PS_PEXVDD_PGOOD

PS_PEXVDD_EN

10k

0.05 ohm

0402

COMMON

COMMON

1 %

PS_PEXVDD_PFM

PS_PEXVDD_EN_R

PS_1V8_VDD_R0ohm
COMMON

5V

PS_1V8_VCC
0402
COMMON
5 %
10ohm

0.05 ohm0402

0.05 ohm

4.7uF

7_6X7_6

6.1A

4.7uF

2.2uH

1 %

0.1uF

0402
COMMON

1nF
25V
10%
X7R
0402
COMMON

4.7uF
10%
X6S
0805

16V

130-1283-000

2.2uH

2.2uH
COMMON

0603
X6S
10%
16V

COMMON
X6S
10%
0805

16V
10uF

X7R
0402
10%
16V

0.1uF 10uF
16V
10%
X6S
0805

16V16V
10%
X6S
0603
COMMON

0.05 ohm

PS_1V8_LDOIN

COMMON

PS_PEXVDD_RIC

COMMON

COMMON0402
100ohm

1 %

130-1212-000

COMMON
0402

2.2nF

6.3V
10%
X7R
0805

50V
680pF

PS_PEXVDD_FB_R

X7R
10%
25V

130-1236-000

COMMON
0ohm

0ohm

COMMON
0402

0.05 ohm
0ohm

10%

10uF

0.05 ohm

0.05 ohm
0ohm

0402
COMMON

0402
0.05 ohm

0ohm
0402

0.05 ohm
0ohm

0402

COMMON

PS_1V8_SW

PS_1V8_EN_R

50V

X7R
10%

2.2nF
0402

50V0402
10%
X7R

X7R
COMMON
0402

16V
10nF

0402
X7R
10%

16V
10%
X7R
0402

0ohm

0ohm

PS_1V8_BOOT_RC

PS_1V8_TON

0ohm
0402

0402
X7R

6.81k

0.05 ohm
0402

COMMON

PS_PEXVDD_OCSET

0ohm
0402

PS_PEXVDD_FB

COMMON

PS_PEXVDD_SS

X7R

50V
10%

2.2nF

0402
COMMON

COMMON
X7R

50V
10%

2.2nF

0402

COMMON
0402
C0G

50V
100pF

1 %
100ohm
COMMON0402COMMON

0.1uF
0402

COMMON
X7R
10%

10uF

0402

6.3V
20%

COMMONCOMMON0402

0402

10%
6.3V

22uF

COMMON

PS_PEXVDD_SW

0.05 ohm

6.81k

X7R

820pF

0ohm

0402
X7R
COMMON 0402

25V
10%

1nF

PS_1V8_FB_R

PS: PEX_DVDD, 1V8

0402
COMMON

0603

4.7uF
10%
16V

1 %
0402

1 %
0402

0805 0805 0805X7R

1nF
10%
25V

X7R

COMMON
X7R

1 %0402 COMMON

COMMON

COMMON
0402

0.6V
GS9216TQ-R

0402
COMMON
5 %
10ohm

X7R
10%

0402
0.1uF
16V

10%

0.1uF
16V

QFN23_PIR

0805
X7R

6.3V
10uF

0402
10%

10%

0.1uF

17.4k

0402
1uF

1 %

COMMON

5V

COMMON

COMMON

22uF

0805
20%

0805
COMMON

22uF

X6S

6.3V
22uF
20%
X6S
0805
COMMON

COMMON
X6S
0805

6.3V
22uF
20%
X6S
0805
COMMON

6.3V

X6S
0805
20%

22uF

COMMON

PEX_CVDD_SENSE

820pF

0.05 ohm

0ohm

0402

04020.05 ohm

10%
50V

0402

COMMON

0805
X6S

0.05 ohm

X7R

1 %

PS_1V8_PGOOD_VR

PS_PEXVDD_BOOT

COMMON

COMMON
0ohm

0ohm

10k

1 %

1 %
COMMON

COMMONCOMMON

COMMON

PS_1V8_EN

0402
10%
16V
X6S

1uF

04020.05 ohm
0ohm

X7R
10%
16V

0402

10k

0402 1 %
10k

0402

0402

0402
1 %

0ohm
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PCB CO-LAYOUT
PWM4->PH2/4

PCB CO-LAYOUT PWM3->PH2/4

PCB CO-LAYOUT

MPS VFB LL: <=4PH 402ohm.

MPS PIN33: VBOOT (45h=01)

UPI: ISEN5 PU ENABLES 4PH OPERATION
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(NO NEED FOR ISEN6-8 PU).
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OVR4+ 5X5

REMOTE SENSE OPTIONS 

PCB CO-LAYOUT

5mV/A and 1Kohm -> 5uA/A

MPS Rimon: 4PH/3PH 12.7K.
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MPS Rimon: 10PH/9PH 5.11K. 8PH 6.34K.

0x25 (7-BIT ADDR)

5mV/A and 1Kohm -> 5uA/A

MPS VFB LL: 6-12PH 301ohm.
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PIN21: ADDR0 GEN2

OVR-M GEN2 SUPPORT

PIN26: NC GEN2
PIN22: ADDR1 GEN2

PIN24: SDA GEN2
PIN23: SCL GEN2

BUS: Rbot/(Rtop+Rbot)<=0.0156 so that isense_adc can sense up to exact 12V.

PIN32: NC GEN2

PIN9: RGND GEN2

PIN18: BS_REF

PCB CO-LAYOUT

PLACE CLOSE TO PIN33

OVR-M can support 1.8V signaling without issues

PIN 7, 8, 9, 10, 17, 18, 21, 22, 23, 24, 26, 32

PIN17: BG_REF_OUT GEN2

CO-1B & CO-6B

CO-5B

CO-1B

PIN10: NC GEN2

PCB CO-LAYOUT
Page 56: PS: PREFILTER B

Anything higher will be clipped.

PIN24: SDA GEN2

CO-6B

PIN7: IMON1 GEN2

CO-2B

PIN18: BS_REF

Make sure the voltage going into BS_IN is <= 187.5mV.

OVR-M GEN2:

  1        1          0x6E
  1        0          0x6C
  0        1          0x6A
  0        0          0x68
ADDR1  ADDR0  8-BIT I2C ADDR
8-BIT I2C ADDR OF OVR-M GEN2:

PIN23: SCL GEN2

PIN17: BG_REF_OUT GEN2
PIN8: IMON2 GEN2

CO-2B

PIN21: ADDR0 GEN2

CO-5B
PIN22: ADDR1 GEN2

are different from GEN1 OVRM, 
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CHANGED
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CHANGED
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CHANGED
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CHANGED
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CHANGED
5 %10k

NO STUFF

NO STUFF

NO STUFF
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BS_REF

CM_REF_IN

GND

SH_N3
SH_P3

SH_N2
SH_P2

SH_P1
SH_N1

MODE

SKIP
EN

VCC

MUX_SEL

SH_O4

SH_O3

SH_O2

SH_P4GND_FET
SH_N4

DIFF_P

SH_O1

BS_OK

BS_IN3

NC

NC

IN

IN



Imax=0.3A

STUFF U816 WHEN NOT USING MPS DrMOS

NO STUFF

IOVDD_PROT LDO (3.3V)

Place it closed to 5V regulator

1V8 ENABLE

NO STUFF

(PLACE CLOSE TO GS7155)

DPPWR ENABLE

5V ENABLE

VPP LOAD SWITCH

PCB CO-LAYOUT

DDC5V

Page 57: SEQUENCE: 5V, 1V8 ENABLE & VPP LOAD SWITCH
PCB CO-LAYOUT

3V3_SEQ

Imax=3A

PCB CO-LAYOUT

3V3_SEQ COST REDUCTION

Used for Power Sequence Only

For 5V Buck-Boost
PCB CO-LAYOUT

DP_AUX Protection

PCB CO-LAYOUT

PCB CO-LAYOUT

NO STUFF

NO STUFF

NO STUFF

NO STUFF

CHANGED

40.2k
CHANGED0.05 ohm
0ohm

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF
NO STUFF

NO STUFF
NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

EM5203AJ-02A
CHANGED
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1.8V
1.5A

0.300

1.8V
0.1A

5V

5V
1A

0.3003.3V
1A

A

SKU30

600-1G133-0030-900
PG133-A03

C2620R1743

R1742

R1720

12
D39

R1678
R1679
R240

R831

R855

R172

C212

C205

14

5
23

U14

C279

R241

A1A2

B2 B1

U20

C276

C339

C1358

14

5
23

U816

C1357

R813

KA
D803

R295

3
2
1

9
8
7

10

5
11

4
6

U21

R839

R829

C338C335

R1134

C1362

R1137
R283

R1138

R308

C416C417C415

1

3

5

2

4

U23

R1337

4

3
5 Q823

R310

R309

R1305

1

6
2 Q823

C351
R294

C802

R842C818
R819

R1338

R803

R804

R805

1

6

2
Q801

C809

5
4

2
1

3

U803

R815R832

4

3

5
Q801

R696

R814

R801

R806

R821

R835

11-JUN-2020

25.3E> 53.4A< 
55.4A< 58.4B< 

60.3B< 

61.4B< 

58.4H> 

34.4A> 58.1B< 

58.2B< 62.3F> 

55.2H> 55.5C> 58.2B< 60.3G> 61.4G> 67.4G> 

33.2C> 35.5E< 40.5E< 45.5E< 54.1A< 57.2E< 

28.5A< 30.5A< 

34.4A< 

33.2B< 

27.1B< 28.1D< 
29.1C< 30.1C< 

33.2C> 35.5E< 
40.5E< 45.5E< 
54.1A< 57.2A< 

10k

COMMON
0402
1 %

1B1C1E

GPIO1_GC6_FB_EN

0402
10k

1 %
COMMON

PS_5V_PGOOD_1V8_AND

PS_5V_PGOOD_MCU_1V8_AND

DDC5V_EN

06030.05 ohmCOMMON
0ohm

0.05 ohm

10k

5%

1 %
0402

0ohm

50V

0402

X6S

30.1k
COMMON1 %0402

0.1uF

COMMON

10%
0402

16V
COMMON

100k

SOD523_AK

COMMON

SC70-5
COMMON

1 %
10k

GS7155NVTD-R

GS7132UD-3P3-R

GS7132UD-3P3-R

RB521S30T1G

TPS22908

4.7uF10uF4.7uF

0ohm

4.7uF220pF

100pF

24.3k

7.68k

1uF4.7uF

3.3V

0ohm

1uF

10k

3.3V
1uF

10k

0ohm

1uF

2.2ohm

100k

100k

1uF

100k

0.1uF

10k

0ohm

0ohm

0ohm

1k

0ohm

0ohm

10k

0ohm

0ohm
0ohm

1uF

PS_VPP_EN

PS_1V8_PGOOD

MCU_SHUTDOWN*

PS_VMON_PGOOD

PS_5V_PGOOD

DP_PWR_EN

PS_1V8_EN

PS_5V_EN
SNN_3V3_SEQ_POK

PS_3V3_SEQ_EN

PS_3V3_SEQ_VCTL
PS_3V3_SEQ_FB

PS_3V3_SEQ_FB_R

SEQ: 5V/1V8 EN & VPP LOAD SW

COMMON
0603

6.3V
20%
X6S

6.3V

0805
X7R
10%

6.3V

COMMON
X6S
20%
0603

0.05 ohm

X6S
0603
COMMON

20%
6.3V

0402

C0G
COMMON

C0G
50V
5%

0402

1 %0402

1 %
0402

TDFN10_NOVR
10%
6.3V

X6S
0402
COMMON

6.3V
20%
X6S
0603

0402

UDFN4_NOVR
COMMON

COMMON

10%
6.3V

X6S
0402

1 %
COMMON
0402

UDFN4_NOVR

10%
6.3V

0402

0402

1 %
0402

COMMON
0.05 ohm
0402

0.05 ohm

X6S
10%
6.3V

0402

5 %0402

0402

0402
1 %

SOD523

COMMON
0.2A
30V

X7R

30V
0.2A

1 %0402

0402
1 %

6.3V

0402

1 %
0402

0402

0402

COMMON

16V0402
10%
X7R

04020.05 ohm

0402
1 %
0402

0402
COMMON
1 %

COMMON

COMMON

0.05 ohm

0.05 ohm

0402

0402

0.05 ohm0402

1 %
0402

COMMON0.05 ohm0402

0.05 ohmCOMMON0402

1 %

10%
X6S

COMMON0.05 ohm

0.05 ohmCOMMON

COMMON0.05 ohm

0402

0402

0402

BGA04

X6S
10%
6.3V

0402

10k
0402
1 %

SOT23_5_EFU

1B1C1E

3904_SERIES

1B1C1E

SOT363
COMMONDP_AUX_PROT_QSOT363

COMMON

1B1C1E

DP_AUX_PROT_R 3904_SERIES

DDC_5V_OC

SDM20U30-7

COMMON
0402
10%
16V

PS_3V3_SEQ_EN

COMMON

3904_SERIES

DP_AUX_PROT

0805
X7R
10%
6.3V
10uF

PS_5V_PGOOD

GND

GND

GND

GND
GND

GND

1V8

1V8

GND

5V

GND

GND

GND

VPP

GND

GND

GND

GND

5V

5V

GND

GND

GND
5V

12V_F_R1

GNDGND

5V
GND

3V3_SEQ

GND GND

GND

DDC_5V

GND GND

3V3_SEQ

GND

12V_F_R1

5V

GND
GND

1V8
IOVDD_PROT

1 %
10nF

COMMON

SOT363

GND

1 %
4.99k

3V3_SEQ

10%
16V
0.1uF

X7R
0402
COMMON

COMMON
SOT363

GND

GND

30.1k
0402
COMMON

PS_5V_EN_Q1

0ohm

PS
_1

V8
_A

ON
_E

N_
AN

D

0402

COMMON

10k

1 %

12V_F_R1

GND

1 %

X7R

SN74LV1T08DCKR

COMMON

3V3_SEQ

3904_SERIES

12V_EXT8_F1_R2_RTD3

PS_5V_EN_Q2_R

COMMONPS_5V_EN_Q2

0402
4.99k
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

B
E

C

IN

OUT

OUT

OUT

B
E

C

IN

B
E

C

IN

uDFN 1x1

EN
NC/TP

IN OUT

GND

IN

LOAD SWITCH

VIN VOUT

ON GND

IN

uDFN 1x1

EN
NC/TP

IN OUT

GND

IN

TDFN3x3
VIN

GND
FB

VIN
VIN VOUT

VOUT

VCTL

POK
EN

VOUT

IN

OUT

EN/EN*

IN OUT

GND OC*/ISET

B
E

C



Page 58: SEQUENCE: NV,PEX,FB EN

PCB CO-LAYOUT

PCB CO-LAYOUT

PCB CO-LAYOUT

FOR VID DISCHARGE

VPP ENABLE

NVVDD ENABLE

PEX ENABLE

MSVDD ENABLE

PCB CO-LAYOUT

PCB CO-LAYOUT

PCB CO-LAYOUT

PCB CO-LAYOUT

FB ENABLE

PCB CO-LAYOUT

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF
NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF
NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFFNO STUFF

NO STUFF NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF
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A

SKU30

600-1G133-0030-900
PG133-A03

12
D40

12
D41

R597

R624

R844

R866

R867

KA
D805

C826

C528

R1053
5

4
2

1

3

U41

C531

R487

R570

R527R856

C914

R448

R617

2

1
3

D3

KA
D808

R857

R459
R452

R1103

R553

C533
5

4
2

1

3

U38

R846C820

R833

R497C545
R476

C551

R1007

C526

5
4

2

1

3

U37

R532

5
4

2

1

3

U42

R862

2

1
3

D804

R852

C824

4

5

3

2
1

U804

R858

R854

R824

11-JUN-2020

40.1A< 

31.5F> 35.4A> 40.4A> 45.4A> 59.4H> 62.2F< 65.2F> 67.1H> 67.2E< 

34.4A> 57.3A< 

57.2A< 62.3F> 
55.2H> 55.5C> 57.2A< 60.3G> 61.4G> 67.4G> 

25.3E> 

35.1A< 

35.4A< 

57.5A< 

45.2A< 

34.2A< 
27.4B< 40.3A> 

25.3E> 53.4A< 55.4A< 57.2A< 60.3B< 61.4B< 

25.4F> 

3V3_SEQ

GND

3V3_SEQ

GND

3V3_SEQ

3V3_SEQ

GND

GND

1V8
1V8

GND GND

GND

GND GND

GND GND

GND

1V8

GND

GND

1V8

GND

GND

VPP

GND

1V8

GND

GND

GND

GND

GND

3V3_SEQ

GND

GND

1 %
25.5k

0402 COMMON

16V

SN74LV1T32DCKR
SC70

SN74LV1T08DCKR

PS_VPP_PGOOD SC70-5

SN74LV1T08DCKR

SC70-5
COMMON

SN74LV1T08DCKR

PS_NVVDD_EN_RD

COMMON
SC70-5

SN74LV1T08DCKR
COMMON
SC70-5

10k

100k

RB521S30T1G

0.1uF

PS_VPP_EN_RD

SOD523
0.2A

SDM20U30-7

30V

16V

COMMON

SOD523_AK
PS_MSVDD_EN

COMMON

SOD523
0.2A

SDM20U30-7

30V

RB521S30T1G

16V

COMMON
0402
10%
X7R

10nF

SEQ: NV, PEX, FB EN

0.05 ohm0402

0.05 ohm0402

THERM_OVERT*

PS_1V8_PGOOD

MCU_SHUTDOWN*
PS_VMON_PGOOD

0402

0ohm
0ohm

PS1_NVVDD_EN_PROT

1 %

GPIO4_GC6_MSVDD_EN

COMMON
10%

0402
COMMON

0.05 ohmCOMMON

PS_FBVDD_EN

0.1uF
0.2A

16V
10%

0.05 ohm

0402
X7R

0402

0.1uF

PS_FBVDD_BUFF

PS_VPP_EN

PS_NVVDD_EN

PS_PEXVDD_EN

10k

2.2nF
50V
10%
X7R

COMMON

PS_MSVDD_PGOOD

0402
1 %

10k

COMMON

BAS70-06W

SOT323

100k
1 %
0402

0402 16V
X7R
10%

16V
0.1uF

0402
X7R
10%

0ohm
0.05 ohm0402

X7R
10%

0402
0.1uF

0.1uF

COMMON
X7R

0402

X7R
10%
0402

0.1uF
16V

1 %
0402
10k

0ohm
0402

0ohm
04020.05 ohm

10k
1 %
04020402

10k
1 %
COMMON

BAS70-06W
70mA

SOT323
COMMON

70V
1 %
0402
COMMON

10k

COMMON
1 %
0402

70V
70mA

0.05 ohm0402
0ohm

100k
1 %
0402

0ohm
0402

0ohm
COMMON0.05 ohm0402

0.05 ohm
0ohm

0402

1 %
10k
0402

100k

COMMON
0402
1 %

1 %
4.99k

100k
1 %

1 %
0402
4.02k

COMMON

COMMON
X7R
10%
0402

16V

1 %0402

1 %
0402
100k

16V
0.1uF

0402
10%
X7R100k

0402
1 %

COMMON
0402

30V

SOD523_AK
30V
0.2A

100k
0402 1 %

GPIO1_GC6_FB_EN

GPIO29_NVVDD_EN

PS_1V8_PG_RD*
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G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

OUT

OUT

OUT

IN

OUT

IN

IN

IN

IN

IN

OUT

IN
OUT

IN



PCB CO-LAYOUT

PEX_REFCLK Power Domain: HVDD(1.8V)

VPP/FBVDD LOOPBACK

GPU_WAKE*

PEX_CLKREQ*

SMBUS

PEX_RST# LOGIC

Page 59: SEQUENCE: MISC

Accept 3V3 Logic

PCB CO-LAYOUT

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFFNO STUFF
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A

SKU30

600-1G133-0030-900
PG133-A03

R1699

1
2

6

Q2

4
5

3

Q2

R12

R15

R24

R1248

R1247

R27

C194

C207

4
5

3

Q815

1
2

6

Q815

R173

R257

R270

4
5

3
Q4

1
2

6
Q4

C15

R19

R21

5
4

2
1

3

U12

C1977

R125

R124

3

21D1

R1174

R174

R154

R155

C48

R43

5
4

2
1

3

U2

R196

11-JUN-2020

3.2D< 24.4C< 59.4E< 

3.2D< 24.4C< 59.4D> 

3.2C< 

35.3A> 

3.2C> 

3.2D> 

3.2D> 

3.1C> 62.1B< 

31.5F> 35.4A> 
40.4A> 45.4A> 
58.1B< 62.2F< 

65.2F> 67.1H> 

67.2E< 

62.3F> 

62.4F> 

3.1C<> 62.1B<> 

62.4F<> 

34.2B> 

3.1A<> 66.1A< 

25.2E< 

25.2E<> 

GND

GND

3V3 3V3_AUX_CON

IOVDD_PROT

IOVDD_PROT

1V8

IOVDD_PROT

GND

3V3_AUX_CON

GND

GND

GND

GND

GNDGND

GND

3V3_AUX_CON

1V8

GND

3V3_AUX_CON

3V3_SEQ

IOVDD_PROT

IOVDD_PROT

SN74LVC1G08

SC70-5
PEX_RST_AND*

10k
1 %

0402
COMMON

PEX_RST_BUF*

1 %
COMMON
0402
100k

0.1uF

COMMON

SN74LVC1G08

SC70-5

PEX_RST_BUF*

0.05 ohm

0.1uF

10k

PEX_WAKE*

0.1uF

0402

16V

PS_FBVDD_PGOOD

0402
1 %
10k

1 %04020402
X7R
16V
10%

COMMON0402
0ohm

1 %
100k
0402

PEX_RST*

GC6_GPU_WAKE*

GPU_PEX_CLKREQ*
0402

PEX_SMCLK

0ohm
0.05 ohm0402

0.05 ohm0402

1 %

COMMON

16V
10%

0.1uF

X7R

0402
1 %
10k

100k
0402

10% 10k

10%

0.1uF

0402
X7R

10%
16V

0402

1 %

X7R
16V

1 %
10k

THERM_OVERT*

PS_FBVDD_LOOPBACK

X7R

COMMON
0ohm
COMMON

0ohm
0402

PEX_RST_MCU*

MCU_I2CS_SCL

0402

100k
0402

04020.05 ohm

0.05 ohm

PEX_SMDAT

I2CS_3V3_SCL0ohm

1 %

0402
COMMON

PEX_RST_MCU_R*
0.05 ohm

0ohm

0402
COMMON

MCU_I2CS_SDA

SEQ: MISC

PEX_CLKREQ_LEVEL_SHIFT_GATE
0402

COMMON
1 %

0402
10k

PS_PEXVDD_PGOOD 0ohm
0.05 ohmCOMMON

PEX_CLKREQ*

1 %
0402

COMMON

30V
0.2A

SOT323

1 %
10k

10k

0402

PEX_CONN_B12_PU_3V3

BAT54CW

SOT363

1G1D1S

MAX_WATTAGE=0.236W

MAX_VOLTAGE=50V

MAX_CURRENT=1.2A

PJT138PNV

CONTINUOUS_CURRENT=0.36A
R_DS_ON=1600mohm@10V / 2500mohm@4.5V / 4500mohm@2.5V

V_BE_GS=20V

1G1D1S

SOT363

MAX_WATTAGE=0.236W

MAX_VOLTAGE=50V

MAX_CURRENT=1.2A

PJT138PNV

CONTINUOUS_CURRENT=0.36A
R_DS_ON=1600mohm@10V / 2500mohm@4.5V / 4500mohm@2.5V

V_BE_GS=20V

SOT363
COMMON

I2CS_SCL_1V8

PJT7828

SOT363
COMMONI2CS_3V3_SDA I2CS_SDA_1V8

PJT7828SOT363
COMMON

1G1D1S PJT7828

COMMON

1G
1D

1S

SOT363
PJT7828

COMMON
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Page 60: SEQUENCE: 3V3_PEX VOLTAGE MONITOR

PU=2K (PU CAN'T BE TOO LARGE DUE TO LARGE INPUT LEAKAGE CURRENT ON 'RST' PIN)

Rbot

Rtop Rtop

PCB CO-LAYOUT

Ib

VTH = 2.7V

PCB CO-LAYOUT

Vreset (typ)=(1+0)*2.7V+1K*3uA=2.703V.
Vreset=(1+Rtop/Rbot)*Vth+Rtop*Ib
Ib=3uA (typ), 8uA (Max)

Route the trace to EXT PWR CONN

PEX3V3 or EXT8-1-12V Monitor

Vth=2.7V (+/- 0.0405V/1.5%). Vhys(Typ)=0.01*Vth, Vhys(Max)=0.016*Vth
1) Suppose that at t=0s, Vin is greater than (2.7V + Vhys), Vreset=LOW. After Vin decreases to 2.7V (+/- 0.0405V), Vreset=floating.
2) Suppose that at t=0s, Vin is smaller than (2.7V), Vreset=floating. After Vin increases to [2.7V (+/- 0.0405V) + Vhys], Vreset=LOW.

RT9818E-27GB: SENSE>VTH RST:0
SENSE<VTH RST:Floating

->

Route the trace to PEX Golden Finger

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF
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R875
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U43
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R937
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25.3E> 53.4A< 55.4A< 57.2A< 58.4B< 61.4B< 

54.4D> 

55.2H> 55.5C> 57.2A< 58.2B< 61.4G> 67.4G> 

GND
GND

GND

GND

5V

3V3

V_BE_GS=20V

R_DS_ON=1600mohm@10V / 2500mohm@4.5V / 4500mohm@2.5V
CONTINUOUS_CURRENT=0.36A

PJT138PNV

MAX_CURRENT=1.2A

MAX_VOLTAGE=50V

MAX_WATTAGE=0.236W

SOT363

1G1D1S

V_BE_GS=20V

R_DS_ON=1600mohm@10V / 2500mohm@4.5V / 4500mohm@2.5V
CONTINUOUS_CURRENT=0.36A

PJT138PNV

MAX_CURRENT=1.2A

MAX_VOLTAGE=50V

MAX_WATTAGE=0.236W

GPIO1_GC6_FB_EN SOT363

1G1D1S

3V3_SENSE

SNN_3V3MON_NC2

10%
6.3V

115-2473-000
NCP301HSN27T1G

EXT8_1_12V

1 %
0402

TSOP_5

SNN_3V3MON_NC1

5V_RC1

27.4k

10k

0402

SEQ: 3V3_PEX VOLTAGE MONITOR

0402
1 %
2k4.7uF

0603

6.3V
20%
X6S

X6S

1uF

0402

1 %

1 %

0ohm
0.05 ohm
0402

1N4148WT
SOD523_AK
0.25A
80V

3V3_RST
PS_VMON_PGOOD0402

1k
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EXT8-1-12V Monitor: Co-layout with PEX3V3 Monitor

Page 61: SEQUENCE: ACCURATE VOLTAGE MONITORS FOR EXT-12V

RT9818E-27GB:

Route the trace to EXT PWR CONN

EXT8-2-12V Monitor

Rtop

Rbot

Ib
->

SENSE>VTH RST:0
VTH = 2.7V
SENSE<VTH RST:Floating

PCB CO-LAYOUT

Vreset=(1+Rtop/Rbot)*Vth+Rtop*Ib
Ib=3uA (typ), 8uA (Max)
Vreset (typ)=(1+0)*2.7V+1K*3uA=2.703V.

PU=2K (PU CAN'T BE TOO LARGE DUE TO LARGE INPUT LEAKAGE CURRENT ON 'RST' PIN)

NO STUFF

NO STUFF

NO STUFF

NO STUFF
NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF NO STUFF
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25.3E> 53.4A< 55.4A< 57.2A< 58.4B< 60.3B< 

54.4D> 

55.2H> 55.5C> 57.2A< 58.2B< 60.3G> 67.4G> 

GND

5V

GND

GND

GND

V_BE_GS=20V

R_DS_ON=1600mohm@10V / 2500mohm@4.5V / 4500mohm@2.5V
CONTINUOUS_CURRENT=0.36A

PJT138PNV

MAX_CURRENT=1.2A

MAX_VOLTAGE=50V

MAX_WATTAGE=0.236W

1G1D1S

SOT363

V_BE_GS=20V

R_DS_ON=1600mohm@10V / 2500mohm@4.5V / 4500mohm@2.5V
CONTINUOUS_CURRENT=0.36A

PJT138PNV

MAX_CURRENT=1.2A

MAX_VOLTAGE=50V

MAX_WATTAGE=0.236W

GPIO1_GC6_FB_EN SOT363

1G1D1S

SEQ: EXT-12V ACCURATE V MONITORS

NCP301HSN27T1G

0402

0402
1 %
4.32k 0.1uF

10%
16V

X7R

10k
0402
1 % TSOP_5

0.25A
80V
SOD523_AK
1N4148WT

0402
0.05 ohm
0ohm

6.3V
20%
X6S
0603

4.7uF
0402
2k
1 %EXT8_2_12V

EXT8_2_12V_SENSE

5V_RC4

SNN_EXT8_2_12V_MON_NC2
SNN_EXT8_2_12V_MON_NC1

EXT8_2_12V_RST
PS_VMON_PGOOD
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Page 62: ZERO IDLE POWER MCU

BOOT0 BOOT MODE

1
0

System memory
Main Flash memory

NO STUFF

NO STUFF

NO STUFF
NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFFNO STUFF

NO STUFF NO STUFF

NO STUFF
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R25

R26C6

R30

R31C11

R36

R37C14

TP3

TP4

R3

TP1

R7

TP2

R20

R11

R10

R5

TP9

C12

R16

C5

R17

C7C1C13

LB1

C9
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24.4A<> 25.3H<> 

24.4A< 25.3H> 

3.1C> 59.2E< 

3.1C<> 59.2E<> 

31.5F> 35.4A> 40.4A> 45.4A> 58.1B< 59.4H> 65.2F> 67.1H> 67.2E< 

25.3E< 64.4A< 

59.5A< 

57.2A< 58.2B< 

59.2E<> 

59.3E<> 

3.2A> 

GND

3V3_F

GND

3V3_F

GND

GND GND

3V3_F

3V3_F

3V3_F

3V3_F

GND

3V3_F

3V3

GND

3V3_F

GND

1V8

GND GND

12V_EXT8_F2_R3

GND GND GND GND

12V_F_R1 12V_EXT8_F1_R2

MCU_VBAT

MC74VHC1G09DFT1G

STM32F051C8T6TR

200k

1M

0.1uF

1M

200k0.1uF

1M

200k0.1uF

10k

0.1uF

0ohm

100k

10k

0ohm

10k

10k

2.21k2.21k

182ohm10k

33.2ohm

10k

33.2ohm

274ohm10k

0ohm

0ohm

0.1uF

10k

0.1uF0.1uF0.1uF

10k

0.1uF

120ohm

4.7uF

I2CB_3V3_SDA

I2CB_3V3_SCL

PEX_SMCLK

PEX_SMDAT

THERM_OVERT*

GPIO11_LOGO_LED_POWER_BRAKE

SNN_G3_NVVDD_PS_SHDN*

SNN_G1_PEX_RST_MCU*

SNN_G2_PEX_RST_MCU*

SNN_G3_PEX_RST_MCU*

SNN_RESERVED_0

SNN_G2_NVVDD_PS_SHDN*

SNN_MCU_I2C1_SDA

SNN_MCU_I2C1_CLK

SNN_LOWPWR_GOOD

SNN_G4_NVVDD_PS_SHDN*

SNN_G1_GPIO9_THERM_ALERT*

SNN_MCU_LED2_EN

SNN_PEX_RST_PLX_BUF*

SNN_G2_GPIO9_THERM_ALERT*

SNN_G3_GPIO9_THERM_ALERT*

I2CB_SCL_MCU

I2CB_SDA_MCU

MCU_BOOT0

MCU_RESET*

MCU_JTAG_TRST*

PEX_RST_MCU*

MCU_SHUTDOWN*

MCU_JTAG_TCLK

MCU_JTAG_TDI

MCU_JTAG_TMS

MCU_JTAG_TDO

MCU_I2C0_SCL

MCU_I2C0_SDA

MCU_I2CS_SCL

MCU_I2CS_SDA

AD_12V_PEX8_F1

AD_12V_F

MCU_JTAG_TRST*

POWER_BRAKE*

MCU_POWER_BRAKE*

MCU_SWCLK

MCU_G0_JTAG_TD_TP

MCU_SWDIO

MCU_THERMAL_ALERT_R

MCU_USART2_RX

MCU_USART2_TX

AD_12V_PEX8_F2

3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

ZERO IDLE POWER MCU

0402

0402

1 %

1 %16V
10%
X7R
0402

1 %
0402

1 %
0402

0402
X7R
10%
16V

1 %
0402

0402
1 %

0402

16V

X7R
10%

0402
1 %X7R

10%
16V0402

SC70

0.05 ohm0402

1 %
0402

1 %

0.05 ohm0402

1 %0402

LQFP48

0402

0402
1 %

1 %
0402

1 %

1 %
0402

1 %1 %

1 %

0402 1 %

0402

0402

0402
1 %

0402

1 %
0402

0402

04020.05 ohm

0.05 ohm0402

16V
X7R
10%

0402

0402
1 %

16V
10%
0402
X7RX7R

0402
10%
16V16V

0402
X7R
10%

1 %
0402

0402
X7R

16V
10%

BEAD_0402

0603
X6S
20%
6.3V
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PA9/USART1_TX
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PA7

PA5

PA4/USART2_CK

PA3

PA2

PA1/USART2_RTS

PA0/USART2_CTS

NRST*

BOOT0

VDDA

VBAT

PF7/I2C2_SDA

PF6/I2C2_SCL

VDD
VDD

VSS
VSS

VSSA
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White LED: Preliminary Vf = 2.7V-3.3V @ 20mA

DUAL FAN 6-PIN FFC HEADERS W/ 0.5MM PITCH

PCB CO-LAYOUT

FAN B (RIGHT)

PCB CO-LAYOUT

PCB CO-LAYOUT

FAN A (LEFT)

Page 63: FAN & NORTH LOGO LED

PIN1&8 for lock

PIN1&8 for lock

PIN1&8 for lock

2-PIN LED HEADER FOR NORTH LOGO LED (WHITE)

NORTH LOGO LED (WHITE)

NO STUFF

NO STUFF

16V

CHANGED

0.1uF

NO STUFF
NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF
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COMMON

NORTH_LOGO_LED_431_2V5
2.5V

ATL431LIAIDQNR
DFN04

SNN_NORTH_LOGO_LED_431_NC

NORTH_LOGO_LED_431_C

NORTH_LOGO_LED_431_A

1G1D1S

PJT138PNV
COMMON

0402

25.3E> 

25.3E> 

25.3E> 

25.3D< 

25.4E> 

1V8

GND

GND

12V_EXT8_F1_R2

FAN_LED_VDD

FAN_LED_VDD

FAN_LED_VDD

GND

GND
GND

GND

12V_EXT8_F2_R3

GND GND

GND

GND GND

12V_F_R1
12V_EXT8_F1_R2

GND

GND

12V_F_R1

GND

FAN_LED_VDD

GND

GND

GND

GND

GND

GND

3V3_F1V8

GND

GND

1V8

GND

GND

12V_EXT8_F2_R3

FAN_LED_VDD

GND

3V3_F

GND

16V
10%
X7R
0402

0.1uF

COMMON COMMON

16V
1uF
10%
X7R
0603

1nF
10%
25V

X7R
0402

GPIO16_FAN_A_PWM_BUF

52519-0060M-001

0402

COMMON
SMD8
90
0.5mm

COMMON

1nF

X7R
0402
10%
25V

COMMON
0603

16V
10%
X7R

1uF
52519-0060M-001
FEMALE

G823H04100THR
100k

10%
X7R
0603

1uF
16V

127ohm

COMMON

CATHODE_NORTH_LOGO_LED_R

X7R
0402
10%

CATHODE_NORTH_LOGO_LED

SMD_MT2

1k

COMMON
1 %
0402

1k

COMMON
1 %
0402

GPIO13_FAN_TACH_A

100pF

0402

GPIO3_FAN_PWM_B_GPU

PJT138PNV
SOT363
COMMON

1G1D1S

SOT363

10%
COMMON

5%

0.05 ohm

0.05 ohm

C0G

50V
50V
100pF
5%
C0G
0402

0402
COMMON

0402 0402

FEMALE

SN74LV1T08DCKR

SMD8
COMMON

0402
0ohm

GPIO16_FAN_PWM_A_GPU

COMMON
0402
X7R
10%
16V
4.7nF

GPIO7_FAN_TACH_B_GPU

GPIO13_FAN_TACH_A_GPU

SN74LV1T08DCKR 2k
1 %

0402

COMMON
SC70-5

SC70-5
COMMON

5 %
0402
COMMON

GPIO16_FAN_A_PWM_BUF

GPIO13_FAN_TACH_A

0402
COMMON

0.1uF

80.6ohm

SMD8

X7R
10%
16V

X7R
0402 16V

0402

0402

1 %

1 %

X7R
10%

0402 16V

COMMON

COMMON

COMMON

1 %
0402
COMMON

0402
COMMON

0402
1 %

0402
1 %
COMMON

SOT323

30V

COMMON
0.05 ohm 0.05 ohm

0402

COMMON
1 %

1 %

0402 1 % COMMON

MALE1.2 mmSMD_MT2COMMON

FAN & NORTH LOGO LED

GPIO7_FAN_B_TACH_R

GPIO35_NORTH_LOGO_LED_DRIVE

4.7nF

100ohm

0.1uF

2k

10k 10k

0ohm 0ohm

10k

90

0ohm
0.05 ohm

0.5mm

GPIO3_FAN_B_PWM_BUF

COMMON COMMON

0ohm 0ohm

0.05 ohm

BAT54CW
0.2A

100ohm

FEMALE

G823H02100THR

90
0.5mm

52519-0060M-001
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PAGE 64: X/V LEDs

1: 12V
2: White
4: RED
3: GREEN
5: Blue

5-PIN POGO-PIN HEADERS FOR 'X/V' LEDS

X/V LED WHITE (3PCS)

X/V LED GREEN (3PCS) X/V LED BLUE (3PCS)

X/V LED RED (3PCS)
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5
4
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1 J8

4
5
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Q6

1
2

6
Q6

R415

C519

C513

4
5

3
Q5

R422

1
2

6
Q5

R388
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25.4E> 

1G1D1S

CATHODE_X_LOGO_LED_RED
CATHODE_X_LOGO_LED_GREEN
CATHODE_X_LOGO_LED_WHITE

CATHODE_X_LOGO_LED_BLUE

24.3A> 25.3E< 

25.3E< 
62.2H> 

24.3A< 25.3E> 

GND

GND

GND

FAN_LED_VDD

GND

GND

GND

GND

GND

V_BE_GS=20V

R_DS_ON=1600mohm@10V / 2500mohm@4.5V / 4500mohm@2.5V
CONTINUOUS_CURRENT=0.36A

PJT138PNV

MAX_CURRENT=1.2A

MAX_VOLTAGE=50V

MAX_WATTAGE=0.236W

1G1D1S

SOT363
COMMON

V_BE_GS=20V

R_DS_ON=1600mohm@10V / 2500mohm@4.5V / 4500mohm@2.5V
CONTINUOUS_CURRENT=0.36A

PJT138PNV

MAX_CURRENT=1.2A

MAX_VOLTAGE=50V

MAX_WATTAGE=0.236W

SOT363
COMMON

V_BE_GS=20V

R_DS_ON=1600mohm@10V / 2500mohm@4.5V / 4500mohm@2.5V
CONTINUOUS_CURRENT=0.36A

PJT138PNV

MAX_CURRENT=1.2A

MAX_VOLTAGE=50V

MAX_WATTAGE=0.236W

1G1D1S

COMMON
SOT363

V_BE_GS=20V

R_DS_ON=1600mohm@10V / 2500mohm@4.5V / 4500mohm@2.5V
CONTINUOUS_CURRENT=0.36A

PJT138PNV

MAX_CURRENT=1.2A

MAX_VOLTAGE=50V

MAX_WATTAGE=0.236W

GPIO5_FRAME_LOCK_INT COMMON

1G1D1S

SOT363

TH_5PIN
0
MALE

NO
N/A
NONO

AC2256-0011-001-HH

COMMON

COMMON

10nF
0402

X7R
10%
16V

100k
1 %
0402
COMMON

1 %
0402
100k

COMMON

1uF
0603

10%
X7R
COMMON

16V

COMMON

100k
1 %
0402

X/V LEDs

CATHODE_X_LOGO_LED_RED

CATHODE_X_LOGO_LED_BLUE
CATHODE_X_LOGO_LED_GREEN

GPIO31_X_LOGO_LED_WHITE_DRV

GPIO11_LOGO_LED_POWER_BRAKE
GPIO19_STEREO_OUT
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TOP: 5x EMI CLIPS TYCO: 320-1742-000
EMISTOP: 320-1764-000

Page 65: MECHANICAL & VR THERMAL PROTECTION

BOT: 3x RETENTION SPRINGS

MOUNTING HOLES

NO STUFF NO STUFFNO STUFF

NO STUFF
NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF
NO STUFF

NO STUFF

NO STUFF

NO STUFFNO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF
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27

MEC10

26

MEC10

1

MEC6

1

MEC2
1

CLP3

1

CLP2

1

CLP1

25

MEC10

24

MEC10

23

MEC10
22

MEC10

21

MEC10

20

MEC10

19

MEC10

18

MEC10

17

MEC10
16

MEC10

15

MEC10

14

MEC10

13

MEC10

12

MEC10

11

MEC10
10

MEC10

9

MEC10

8

MEC10

7

MEC10

6

MEC10

5

MEC10
4

MEC10

3

MEC10

2

MEC10

1

MEC10

1

MEC4

1

MEC5

1

MEC3

1
2

3

U36

R311

C524

R826

R414

R421

R441

C518

5

3
1

4

2

U24

C819
C420

R314

R312

11-JUN-2020

31.5F> 35.4A> 40.4A> 45.4A> 58.1B< 59.4H> 62.2F< 67.1H> 67.2E< 

35.1C< 35.3A< 35.4A< 36.2C> 36.4C> 37.2C> 37.4C> 

45.1C< 45.3A< 45.4A< 46.2D> 46.4D> 47.2D> 47.4D> 48.2D> 48.4D> 49.2D> 
49.4D> 50.2D> 50.4D> 

40.1C< 40.3A< 40.4A< 41.2D> 41.4D> 42.2D> 42.4D> 43.2D> 43.4D> 

SMD_A
COMMON
AC2256-0011-003-HH

SMD_A
COMMON
AC2256-0011-003-HH

GND GND

GND

GNDGND

GND GND

5V

5V

GND

GND

GND

GND GNDGND

GND

PG133_A02_MOUNTING_HOLES

PG133_A02_MOUNTING_HOLES

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

PG133_A02_MOUNTING_HOLES
X27

NV-01GSMD NV-01G NV-01GSMDSMD

0.05 ohm

NV-01GSMDNV-01GSMD

0.05 ohm

0.05 ohm

AC2256-0011-003-HH
SMD_A

1uF

SOT23

THERM_OVERT*COMP_THERM_ALERT

COMMON

PS_FBVDD_TMON

4.7nF

SC70-5
NCS2202SQ2T2G

PS_NVVDD_TMON

16V

0402
X6S
10%

1uF

1.24V
SOT23

AZ431LBNTR-G1

1 %
0402
1k

0402
1.62k
1 %

0402
0ohm

0.05 ohm

16V

0402
X7R
10%

4.7nF

1.1k
0603 5 %

0ohm

0402 COMMON
0ohm

0402 COMMON

0402
X6S

16V
10%

X7R
10%
0402

16V

PS_THERMAL_ADJ

PS_TSENSE_IN

PS_TCOMP_VREF

MECH & VR THERMAL PROTECTION

PS_MSVDD_TMON 0ohm

0402

COMMON
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GND

EMI CLIP
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EMI CLIP

GND

IN

OUT
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IN
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GND
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GND



 Page 66: PCI TERM

PLACE CLOSE TO B81
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R190

R160C204

C233

R200

R205

R1160

C237

C240

C1582

R313

R307

R194

C418

C419

C234

R1159

R212

R210C242

C243

C1559
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3.3A> 

3.2A> 

3.1A<> 59.2D> 

3.2A> 

3.1A> 

3.2A> 

3.1A> 

3.3A> 

3.2A> 

3.4A> 

3.4A> 

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

PEX_CLKREQ_RC*
1 % COMMON

PEX_PRSNT2_C

0.25pF

COMMON

0402

COMMON
C0G

1pF

0.25pF

PEX_PRSNT2_A_RC

PEX_PWRBRK_RC

PEX_PRSNT2_B

PEX_CLKREQ*

PEX_RSVD3
0402

C0G

COMMON

PEX_PRSNT2_A

PEX_PWRBRK

COMMON
1pF
0.25pF
C0GCOMMON

PEX_PRSNT*

PCIE TERM

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

40.2ohm

40.2ohm
0402

C0G
0402

1pF
0.25pF

1pF
50V0402

1 %0402

40.2ohm
0402 50V

0402
C0G
0.25pF
50V
1pF

0402 1 %
40.2ohm

1 %

0402 1 %
40.2ohm

C0G
0.25pF

0402
C0G
50V
0.25pF

1pF

0402 50V

0402 1 %
40.2ohm

0402 1 %
40.2ohm

0402 1 %
40.2ohm

0402 50V
C0G

1pF

0402
C0G
50V
0.25pF

1pF

50V
1pF

0402 1 %
40.2ohm

1 %
40.2ohm

0402 1 %
40.2ohm

0402 50V
C0G
0.25pF

1pF

0402 50V
0.25pF

0402
C0G
50V
0.25pF

1pF

PEX_RSVD6

PEX_RSVD5

PEX_RSVD7

PEX_RSVD5_RC

PEX_RSVD6_RC

PEX_RSVD7_RC

PEX_RSVD8 PEX_RSVD8_RC

PEX_RSVD3_RC

PEX_PRSNT_RC*

PEX_PRSNT2_B_RC

PEX_PRSNT2_C_RC
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 Page 67: PRESENSE DETECT & HOT UNPLUG PROTECTION

PCB CO-LAYOUT

EXT-8PIN-1 Input Present

INPUT_EXT8_1_DT1_R*

NORMAL BOOT
L
L

X H
NO BOOT

H X
INPUT_EXT8_2_DT1_R*

EXT-8PIN-2 Input Present

NO STUFF

NO STUFF

NO STUFF

NO STUFFNO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF
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2

3

1
Q72
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C2619
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R1719

R1715

R1716
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2

1

D42
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6
Q68

4
5

3
Q68

R1710

3
2

1

D43

R1704

C2616

R1700

C2617
R1705

R1702
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R_DS_ON=1600mohm@10V / 2500mohm@4.5V / 4500mohm@2.5V

SOT363
PJT138PNV

2N7002W

INPUT8_EN_HPD

INPUT8_HOT_UNPLUG_DT_R

THERM_OVERT*

SOT363

V_BE_GS=20V

MAX_VOLTAGE=50V
R_DS_ON=1600mohm@10V / 2500mohm@4.5V / 4500mohm@2.5V

PJT138PNV

MAX_WATTAGE=0.236W

CONTINUOUS_CURRENT=0.36A
MAX_CURRENT=1.2A

1G1D1S

INPUT_NVVDD_EN_HPD

V_BE_GS=20V

MAX_VOLTAGE=50V

MAX_WATTAGE=0.236W

CONTINUOUS_CURRENT=0.36A
MAX_CURRENT=1.2A

1G1D1S

SOT323_1G1D1S

CONTINUOUS_CURRENT=0.115A
R_DS_ON=5000mohm@10V / 7500mohm@4.5V / 0mohm@2.5V

X7R

GND

V_BE_GS=20V

MAX_VOLTAGE=60V

MAX_WATTAGE=0.12W
MAX_CURRENT=0.8A

1G1D1S

3V3_F

GND

INPUT_EN_HPD_Q

INPUT8_HOT_UNPLUG_DT

INPUT8_HOT_UNPLUG_DT_Q

INPUT8_HOT_UNPLUG_R

22nF

INPUT_EXT8_2_DT1*

3V3_AON

3V3_F 3V3_AON

3V3_AUX

GND

INPUT_EXT8_1_DT1*

3V3_AON

GND

INPUT_EXT8_1_DT1_R*

INPUT_EXT8_2_DT1_R*

GND

INPUT_EXT8_1_DT1_R*

GND

INPUT_PRESENT_Q

INPUT_EXT8_2_DT1_R*

THERM_OVERT*

INPUT_EXT8_1_DT1_R*

GND

GPIO12_LOW_PERF*

PS_VMON_PGOOD

1V8

GND

3V3_AON

1B1C1E

SOT323_1B1C1E

V_BE_GS=20V
MAX_CURRENT=0.8A
MAX_WATTAGE=0.2W

SOT363
COMMON

MAX_VOLTAGE=60V
CONTINUOUS_CURRENT=0.115A

1G1D1S

R_DS_ON=3000mohm@10V / 4000mohm@4.5V / 0mohm@2.5V

2N7002KDWNV

COMMON

CONTINUOUS_CURRENT=0.115A

SOT363

R_DS_ON=3000mohm@10V / 4000mohm@4.5V / 0mohm@2.5V
MAX_WATTAGE=0.2W

MAX_VOLTAGE=60V

V_BE_GS=20V

2N7002KDWNV

MAX_CURRENT=0.8A

1G1D1S

10k
1 %
0402
10k

10k

10%
6.3V

0402

0402 1 %
100k

X7R

16V
10%
0402

10nF

0402 1 %
20k

2.21k
1 %
0402

0.05 ohm0402
0ohm

0ohm
COMMON0.05 ohm0402

SOT323
0.2A
30VBAT54CW

X7R
0402

10nF

COMMON

10%
16V

1k
1 %0402 COMMON

10k
0402
1 %
COMMON

COMMON

10nF
16V
10%
X7R

1k
COMMON0402 1 %

0402 COMMON0.05 ohm
0ohm

SOT323
0.2A
30V

10k
1 %
0402

INPUT_EXT8_2_DT1_R*
COMMON

0402

BAT54CW

PRESENCE DETECT & HOT UNPLUG PROTECTION

54.5D> 

54.5D> 

67.1H> 
65.2F> 62.2F< 59.4H> 58.1B< 45.4A> 40.4A> 35.4A> 31.5F> 

25.3D< 

61.4G> 60.3G> 58.2B< 57.2A< 55.5C> 55.2H> 

67.2E< 65.2F> 62.2F< 59.4H> 
58.1B< 45.4A> 40.4A> 35.4A> 31.5F> 

1 %0402

0402
1 %

3904_SERIES

2701 SAN TOMAS EXPRESSWAY

H

PAGECONTAIN KNOWN AND UNKNOWN VIOLATIONS OR DEVIATIONS OF INDUSTRY STANDARDS AND SPECIFICATIONS. NVIDIA MAKES NO WARRANTIES, EXPRESSED, IMPLIED, STATUTORY OR OTHERWISE WITH RESPECT TO THE MATERIALS OR OTHERWISE, AND EXPRESSLY DISCLAIMS ALL
DATE

2

3

4

5

FDBA

5

4

3

2

1

A B C D E F G H

C E

1

PAGE DETAIL
ASSEMBLY

NVIDIA CORPORATION

ALL NVIDIA DESIGN SPECIFICATIONS, REFERENCE SPECIFICATIONS, REFERENCE BOARDS, FILES, DRAWINGS, DIAGNOSTICS, LISTS AND OTHER DOCUMENTS OR INFORMATION (TOGETHER AND SEPARATELY, 'MATERIALS') ARE BEING PROVIDED 'AS IS'. THE MATERIALS MAY

IMPLIED WARRANTIES INCLUDING, WITHOUT LIMITATION, THE WARRANTIES OF DESIGN, OF NONINFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, OR ARISING FROM A COURSE OF DEALING, TRADE USAGE, TRADE PRACTICE, OR INDUSTRY STANDARDS.

G

BOM REV
PCB REV

NV_PN

SANTA CLARA, CA 95050, USA

IN

S
G

D

S
G

D

S
G

D

OUT

B
E

C

OUT

OUT

IN

S
G

D

S
G

D

IN


