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SNN_FBA_WCKB01
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FBA_CMD7
FBA_CMD8
FBA_CMD9
FBA_CMD10
FBA_CMD11
FBA_CMD12
FBA_CMD13
FBA_CMD14
FBA_CMD15
FBA_CMD16
FBA_CMD17
FBA_CMD18
FBA_CMD19
FBA_CMD20
FBA_CMD21
FBA_CMD22
FBA_CMD23
FBA_CMD24
FBA_CMD25
FBA_CMD26
FBA_CMD27
FBA_CMD28
FBA_CMD29
FBA_CMD30
FBA_CMD31
FBA_CMD32
FBA_CMD33

FBA_DEBUG1

FBA_CLK0

FBA_CLK1

FBA_DEBUG0

FBA_CLK1
FBA_CLK0

FBA_WCKB45

FBA_WCKB67

FBA_WCK23

FBA_WCK45
FBA_WCK45

FBA_WCK67
FBA_WCK67

FBA_WCKB23

FBA_WCKB45

FBA_WCKB67

FBA_WCK23

FBA_WCK01
FBA_WCK01

FBA_WCKB01
FBA_WCKB01

FBA_WCKB23

FBA_PLL_AVDD

FB_REFPLL_DLL_AVDD0
FB_REFPLL_DLL_AVDD1

FBA_D11
FBA_D12
FBA_D13

FBA_D10
FBA_D9
FBA_D8
FBA_D7
FBA_D6
FBA_D5
FBA_D4
FBA_D3
FBA_D2
FBA_D1
FBA_D0

FBA_D14
FBA_D15
FBA_D16
FBA_D17
FBA_D18
FBA_D19
FBA_D20
FBA_D21
FBA_D22
FBA_D23
FBA_D24
FBA_D25
FBA_D26
FBA_D27
FBA_D28
FBA_D29
FBA_D30
FBA_D31
FBA_D32
FBA_D33
FBA_D34
FBA_D35
FBA_D36
FBA_D37
FBA_D38
FBA_D39
FBA_D40
FBA_D41
FBA_D42
FBA_D43
FBA_D44
FBA_D45
FBA_D46
FBA_D47
FBA_D48
FBA_D49
FBA_D50
FBA_D51
FBA_D52
FBA_D53
FBA_D54
FBA_D55
FBA_D56
FBA_D57
FBA_D58
FBA_D59
FBA_D60
FBA_D61
FBA_D62
FBA_D63

FBA_DQM0
FBA_DQM1
FBA_DQM2
FBA_DQM3
FBA_DQM4
FBA_DQM5
FBA_DQM6
FBA_DQM7

FBA_DQS_RN0
FBA_DQS_RN1
FBA_DQS_RN2
FBA_DQS_RN3
FBA_DQS_RN4
FBA_DQS_RN5
FBA_DQS_RN6
FBA_DQS_RN7

FBA_DQS_WP0
FBA_DQS_WP1
FBA_DQS_WP2
FBA_DQS_WP3
FBA_DQS_WP4
FBA_DQS_WP5
FBA_DQS_WP6
FBA_DQS_WP7

IN

OUT

2

3

4

5
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FBVDDQ
FBVDDQ

1K
R600

COMMON1%

FBVDDQ

FBA_MF1_A
0402J1

D11
C5
C10

G1
G11
G14
G4
L1
L11

R5
R10
P11

L14
L4

B1
B12
B14
B3

D14
D12

E10

D1

D3

BGA170_MIRR
K4G20325FD-FC28
M7

COMMON

B10
B5

D10
G10
G5
H1

H14
K1

K14
L10
L5

P10
T10
T5

A3
A14
A12
A1

C1
C11
C12
C14
C3

BGA170_MIRR
K4G20325FD-FC28
M7

COMMON

L3

G12
L12

G3

J4

K11

K4
K5

K10

H4
H5

J5

H10
H11

J2

J11

J3

J12

E5
F1
F12
F14
F3
G13

K12
H3
H12
G2

K3
L13
L2
M1
M12
M14

P1
N5

M3
N10

P12

T1
P3
P14

T12
T14
T3

5 OF 33
26-MAR-2013

600-12005-0000-QS1

B
P2005-A01

C4
E1

E12
E14
E3

F10
F5

H13
H2

K13
K2

M10
M5
N1

N12
N14
N3
R1

R11
R12
R14
R3
R4
V1

V12
V14
V3

GND

V5
A5

J14

J13

J10

SNN_FBA_RFU_A5_3
SNN_FBA_RFU_V5_4

FBA_SEN_1

FBA_CMD<0>

FBA_CMD<15>

FBA_CMD<3>

FBA_CMD<10>
15
10
0
3

7 FBA_CMD<7>

FBA_CMD<12>
FBA_CMD<14>

FBA_CMD<11>

FBA_CMD<13>
FBA_CMD<4>

FBA_CMD<9>
FBA_CMD<6>

FBA_CMD<8>

FBA_CMD<5>

FBA_CMD<2>
FBA_CMD<1>

13
4
5

14

11
12

8
9
6

2
1

FBA_CLK0

FBA_CMD<31..0>

FBA_CLK0*

6.2E< 4.1D<> 

4.3D> 

4.3D> 

FBA_DBI<0>

FBA_DBI<3>

FBA_DBI<1>
FBA_DBI<2>

FBA_DBI<7>
FBA_DBI<6>
FBA_DBI<5>
FBA_DBI<4>

FBA_EDC<0>

3

1
2

0

5
4

6
7

0
FBA_EDC<7..0>

FBA_DBI<7..0>

FBA_EDC<6>
FBA_EDC<7>

FBA_EDC<3>

FBA_EDC<5>
FBA_EDC<4>

FBA_EDC<1>
FBA_EDC<2>

6.3C< FBA_VREFD

0402

931
R102

COMMON

1%

1
2
3

5
4

6
7

0402

549
1%

R103

COMMON

FBVDDQ

1.33K

0402
1%

R104

COMMON

0.140A

820PF

0402

C137

COMMON

1.05V

X7R
10%
50V

A10

6.4E< 

1%
0402

40.2
R615

COMMON

FBA_VREFC

FBA_ZQ_1_B

COMMON

COMMON
121

1K
1%

1%

0402

0402
R591

R605

GND

FBA_CLK0_RC

0402
X7R
10%
16V
0.01UF
C609

COMMON

0402

40.2
1%

R611

COMMON

GND

1.05V0.350

0402

549
R93

COMMON

FBVDDQ

1%

50V
820PF

0402
X7R
10%

C116

COMMON

GND

931
1%
0402

R94

COMMON
0402

1.33K
R89

COMMON

1%

GND

MEMORY: FBA[31:0]

FBA_VREF_Q

SKU0000 GK104 256BIT 64Mx32

0.350
1.05V

CONTINUOUS_CURRENT=0.26A@25C

MAX_CURRENT=0.31A
MAX_WATTAGE=0.3W@25C

2N7002ET1G

R_DS_ON=3R

V_BE_GS=+/-20V

SOT23_1G1D1S

MAX_VOLTAGE=60V

COMMON

GND

3

2

Q15

1

1G1D1S

GPIO10_FBVREF_SEL

GND

GND

BGA170_MIRR
K4G20325FD-FC28

COMMON

4.3A< 

4.4A> 

6.1C> 

6.2C< 

M7

C13

F13
F11
E13
E11
B13
B11
A13
A11

E2
E4
B2
B4
A2
A4

D13FBA_DBI<2>

FBA_D<16>
FBA_D<17>
FBA_D<18>
FBA_D<19>
FBA_D<20>
FBA_D<21>
FBA_D<22>
FBA_D<23>

FBA_D<24>
FBA_D<25>
FBA_D<26>
FBA_D<27>
FBA_D<28>
FBA_D<29>

FBA_EDC<2>

16

18
19

17

20

23

21
22

24
25
26
27

29
28

FBA_VREFDV10

BGA170_MIRR
K4G20325FD-FC28

COMMON

FBA_D<63..0>

M7

R2

M2
M4
N2
N4
T2
T4
V2
V4

N13
N11
T13
T11
V13
V11

P2FBA_DBI<0>

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

FBA_D<8>
FBA_D<9>
FBA_D<10>
FBA_D<11>
FBA_D<12>
FBA_D<13>

FBA_EDC<0>

3
2

0
1

4

7

5
6

8
9
10
11
12
13

4.1A<> 6.2A<> 

D5
D4

C2

F2
F4

D2

10.3C< 7.3C< 

FBA_DBI<3>

FBA_D<30>
FBA_D<31>

FBA_EDC<3>

FBA_WCK23
FBA_WCK23*

12.3C< 

30
31

22.2G> 

4.3D> 

4.3D> 

1UF
6.3V
10%
X5R
0402

C592

COMMON

1UF
6.3V
10%
X5R
0402

C614

COMMON

GND

X5R

6.3V
10%

0402

1UF

10%
6.3V

0402
X5R

1UF
C110

C613

COMMON

COMMON

6.3V

0402

1UF
C619

COMMON

X5R
10%

C603

COMMON

10%
6.3V
1UF

X5R
04020402

10%
6.3V
1UF

X5R

C601

COMMON

0402

6.3V
1UF
C113

COMMON

X5R
10%

GND

C125

COMMON

10%

0402
X5R

6.3V
1UF

10%

0402
X5R

6.3V
1UF

COMMON

C120

P5
P4

R13

M13
M11

P13FBA_DBI<1>

FBA_D<14>
FBA_D<15>

FBA_EDC<1>

FBA_WCK01
FBA_WCK01*

14
15

4.3D> 

4.3D> 

X5R
20%
6.3V
4.7UF
C624

0603
COMMON

6.3V
20%
X5R
0603

4.7UF
C596

COMMON

FBVDDQ

0805LP
X5R

10UF

20%
6.3V

C586

COMMON

C127

6.3V
20%

0603
COMMON

4.7UF

X5R

6.3V

X5R
0603

20%

4.7UF
C130

COMMON
0805LP
X5R

10UF
6.3V
20%

C587

COMMON

FBVDDQ

*Page5: MEMORY: FBA Partition 31..0

Mirrored
add 1k to VDD

VDD
VDD
VDD
VDD

VDD
VDD
VDD

VDD
VDD
VDD
VDD
VDD
VDD
VDD

VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

SOE*/MF_VDD

VSS
VSS
VSS
VSS

VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ

RAS
CAS
WE
CS

A2_BA0

A5_BA1
A4_BA2
A3_BA3

ABI

A1_A9

A7_A8
A6_A11

A0_A10

RFU_A12

CKE

CLK

RESET

CLK

NC_RFU_A5
NC_RFU_V5

VREFC

SEN

ZQ

IN

IN

OUT

OUT

IN

D

S
G

OUT

IN

BI

NC
NC

NC

x16

NC
NC
NC
NC
NC

GND
NC

MIRRORED

x32

DBI2

DBI3

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23

DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30
DQ31

EDC3

EDC2

WCK23
WCK23

VREFD

IN

IN
IN

NC

NC
NC

x16

NC

NC

NC
NC

NC

NC

NC

MIRRORED

x32

DBI0

DBI1

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

EDC0

EDC1

WCK01
WCK01

VREFD

DQ2
DQ1
DQ0

DQ3

DQ7
DQ6
DQ5
DQ4

DQ8
DQ9

IN
IN

2
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FBVDDQ

FBVDDQ

C10
C5
D11
G1
G11

L14
L11

G14
G4
L1

L4
P11
R10
R5

D1
B3

B1
B12
B14

K4G20325FD-FC28
BGA170

M8

COMMON

J1
FBA_MF2_A
1KR602

0402 1% COMMON

G10
D10
B5

B10

G5
H1

H14
K1

K14
L10
L5

P10
T10
T5

A1
A12
A14
A3
C1

G3

K4G20325FD-FC28
BGA170

M8

COMMON

L3
L12
G12

J4

H5
H4

H11

K11
H10

K4
K5

J5

K10

J2
D12
D14
D3
E10
E5
F1

G13
F3
F14
F12

G2
H12
H3
K12
K3
L13

M14
M12

L2
M1

M3
N10
N5
P1
P12
P14

T14
T12

P3
T1

T3

6 OF 33
26-MAR-2013

600-12005-0000-QS1

B
P2005-A01

C11
C12
C14
C3
C4
E1

E12
E14
E3

F10
F5

H13
H2

K13
K2

M10
M5
N1

N12
N14
N3
R1

R11
R12
R14
R3
R4
V1

V12
V14
V3

GND

J3

J12
J11

V5
A5

J13

J14

J10

FBA_CMD<21>

FBA_CMD<24>

FBA_CMD<22>
FBA_CMD<25>

FBA_CMD<20>

FBA_CMD<23>

FBA_CMD<29>

FBA_CMD<27>
FBA_CMD<28>
FBA_CMD<30>

FBA_CMD<16>

FBA_CMD<17>

FBA_CMD<31>

SNN_FBA_RFU7
SNN_FBA_RFU8

FBA_CMD<19>

FBA_CMD<18>

FBA_SEN_2

FBA_VREFC

FBA_CMD<26>

19

FBA_CMD<31..0>

16
26
31

23

21
20
29
30
28
27
24
25
22

18

5.2E< 4.1D<> 

FBA_DBI<0>

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

FBA_DBI<4>

0
1
2
3
4

FBA_DBI<7..0>

FBA_DBI<5>
FBA_DBI<6>
FBA_DBI<7>

FBA_EDC<1>
FBA_EDC<0>

5
6
7

1
0

2 FBA_EDC<2>
FBA_EDC<3>
FBA_EDC<4>
FBA_EDC<5>

FBA_EDC<7>
FBA_EDC<6>

3
4
5
6
7

FBA_VREFDV10

K4G20325FD-FC28

FBA_EDC<7..0>

T13
T11
V13
V11

BGA170

M8

COMMON

N11
N13
M11
M13

R13
P13FBA_DBI<6>

FBA_EDC<6>

C138 17

COMMON

R610

0402

40.2
1%

0.01UF

COMMON

FBA_CLK1*
FBA_CLK1

COMMON

R613
40.2
1%
0402

C608

16V

0402
X7R
10%

FBA_CLK1_CM

FBA_ZQ_2B121

1K
COMMON

COMMON1%

1%

0402

0402

GND

R593

R604

GND

820PF

0402

C119

COMMON

4.3D> 

4.3D> 

50V
10%
X7R

GND

5.3E> 

MEMORY: FBA[63:32]
SKU0000 GK104 256BIT 64Mx32

50V
820PF

10%

0402
X7R

COMMON

GND

V4
V2
T4
T2
N4
N2

R2

M2
M4

P2

P4
P5

FBA_D<56>
FBA_D<57>
FBA_D<58>
FBA_D<59>
FBA_D<60>
FBA_D<61>

FBA_EDC<7>

FBA_D<63>
FBA_D<62>

FBA_DBI<7>

FBA_WCK67*
FBA_WCK67

FBA_D<48>
FBA_D<49>
FBA_D<50>
FBA_D<51>
FBA_D<52>
FBA_D<53>
FBA_D<54>
FBA_D<55>

4.3A< 5.1C> 

5.1C< 4.4A> 

48
49
50
51
52
53
54
55

5.2D> FBA_VREFDA10

K4G20325FD-FC28
BGA170
COMMON

B2
B4
A2
A4

M8

C2

F2
F4
E2
E4

D2

FBA_D<63..0>

FBA_DBI<4>
FBA_EDC<4>

FBA_D<32>
FBA_D<33>
FBA_D<34>
FBA_D<35>
FBA_D<36>
FBA_D<37>
FBA_D<38>
FBA_D<39>

33
32

34
35
36

39

37
38

4.1A<> 5.2A<> 

56
57

59
58

61
60

62
63

4.4D> 

4.4D> 

C13

F13
F11
E13
E11
B13
B11
A13
A11

D13

D5
D4

C126
1UF

X5R
0402

10%
6.3V

COMMON

GND

C606

COMMON

C615
1UF 1UF

0402

6.3V
10%
X5R

COMMON

10%
X5R

6.3V

0402

COMMON

1UF
6.3V

C115

0402

10%
X5R

GND

C620C595
1UF1UF

0402
X5R

6.3V
10%

COMMONCOMMON

10%
6.3V

X5R
0402

C604
1UF

0402
X5R
10%
6.3V

COMMON

6.3V
10%

1UF

X5R
0402

C123

COMMON

C129

6.3V
1UF

10%

COMMON

X5R
0402

6.3V

0402

10%

1UF

X5R

C112

COMMON

FBA_DBI<5>

FBA_D<42>
FBA_D<43>
FBA_D<44>
FBA_D<45>
FBA_D<46>

FBA_EDC<5>

FBA_WCK45
FBA_WCK45*

6.3V

0603
X5R

4.7UF

20%

6.3V

0603
X5R
20%

4.7UF
C132

C625

COMMON

COMMON

FBA_D<40>
FBA_D<41>

FBA_D<47>

40
41

43
42

44
45
46
47

4.3D> 

4.3D> 

C600
4.7UF

COMMON
0603
X5R
20%
6.3V

0805LP
COMMON

C589

FBVDDQ

10UF

X5R
20%
6.3V

FBVDDQ

4.7UF
C135

COMMON

6.3V
20%

0603
X5R

0805LP
COMMON

C588

6.3V
10UF

X5R
20%

*Page6: MEMORY: FBA Partition 63..32

Normal
add 1k to VSS

VDD
VDD
VDD
VDD

VDD
VDD
VDD

VDD
VDD
VDD
VDD
VDD
VDD
VDD

VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

MF_VSS/SOE*

VSS

VSS
VSS
VSS

VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ

RAS
CAS
WE
CS

A2_BA0

A5_BA1
A4_BA2
A3_BA3

ABI

A1_A9

A7_A8
A6_A11

A0_A10

RFU_A12

CKE

CLK

RESET

CLK

NC_RFU_A5
NC_RFU_V5

VREFC

SEN

ZQ

IN

IN
IN

IN

x16
NC

NC

NC

NC
NC
NC
NC
NC

NC

NC

NORMAL

x32

DBI2

DBI3

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23

DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30
DQ31

EDC2

EDC3

WCK23
WCK23

VREFD

OUT

IN

IN

BI

IN
IN

x16
NC

NC

NC
NC
NC
NC
NC
NC

GND
NC

NORMAL

x32

DBI0

DBI1

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

EDC0

EDC1

WCK01
WCK01

VREFD

DQ2
DQ1
DQ0

DQ3

DQ7
DQ6
DQ5
DQ4

DQ8
DQ9

IN
IN

2

3

4

5

1
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FBVDDQ

FBVDDQ
COMMON
1K

1%0402
R636

FBVDDQ

FBB_MF1_AJ1

C10
C5
D11
G1
G11
G14
G4
L1
L11
L14
L4

B1

P11
R10
R5

B12
B14
B3
D1
D12
D14

E10
D3

E5
F1

K4G20325FD-FC28
BGA170_MIRR

M5

COMMON

B10

G5
G10
D10
B5

H1
H14
K1

K14
L10
L5

A1

T5
T10
P10

A12
A14
A3
C1

C11
C12
C14
C3
C4
E1

K4G20325FD-FC28
BGA170_MIRR

M5

COMMON

L3
G3

G12

J4

L12

K4
K5

K11

H11
K10

H10

J5

H5
H4

J2
J3

J11
J12

F12
F14
F3
G13
G2
H12

L13
K3
K12
H3

L2
M1
M12
M14
M3
N10

P14
P12

N5
P1

P3
T1
T12
T14
T3
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B
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E12
E14
E3

F10
F5

H13
H2

K13
K2

M10
M5
N1

N12
N14
N3
R1

R11
R12
R14
R3
R4

V14
V12
V1

V3

GND

J14

V5
A5

J13

J10

SNN_FBB_RFU_A5_3
SNN_FBB_RFU_V5_4

FBB_CMD<7>

FBB_CMD<0>

FBB_CMD<15>

FBB_CMD<3>

FBB_CMD<10>
0
3

10

7

15

5 FBB_CMD<5>

FBB_CMD<11>
FBB_CMD<12>
FBB_CMD<14>
FBB_CMD<13>
FBB_CMD<4>

FBB_CMD<9>
FBB_CMD<6>

FBB_CMD<8>

FBB_CMD<2>
FBB_CMD<1>

13
4

14
12
11

6
9
8

2
1

R627

FBB_CLK0

FBB_CMD<31..0>

FBB_CLK0*

8.2E< 4.1H> 

R626

4.3H> 

4.3H> 

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

1
0

6
5
4
3
2

7

FBB_DBI<7..0>

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

3
2
1
0

7
6
5
4

8.2C< FBB_VREFD

931

0402

R99

COMMON

1%

FBB_EDC<7..0>

FBVDDQ

0402

549
1%

R100

COMMON

0402
1%
1.33K
R101

COMMON

0.140A

820PF

0402

C644

COMMON

1.05V

50V
10%
X7R

A10

40.240.2

FBB_VREFC

8.3E< 

COMMON

1%
0402

FBB_ZQ_1_B121R625

FBB_SEN_1
COMMON

COMMON
1K

1%

1%0402

0402
R628

GND

FBB_CLK0_RC

0.01UF
16V
10%

0402
X7R

C632

COMMON

0402
1%

COMMON

GND

1.05V0.350

FBVDDQ

549

0402

R85

COMMON

1%

50V
820PF

0402
X7R
10%

C104

COMMON

GND

931
1%
0402

R91

COMMON

1.33K

0402

R86

COMMON

1%

GND

MEMORY: FBB[31:0]

FBB_VREF_Q

SKU0000 GK104 256BIT 64Mx32

1.05V
0.350

MAX_WATTAGE=0.3W@25C

MAX_VOLTAGE=60V

2N7002ET1G

R_DS_ON=3R

V_BE_GS=+/-20V

MAX_CURRENT=0.31A

SOT23_1G1D1S

CONTINUOUS_CURRENT=0.26A@25C

COMMON

GND

31G1D1S
Q16

2

GND

1

GND

GPIO10_FBVREF_SEL

K4G20325FD-FC28
BGA170_MIRR
COMMON

8.1C> 4.3E< 

4.4E> 8.1C< 

M5

A11FBB_D<16>16
17 FBB_D<17> A13

C13

F13
F11
E13
E11
B13
B11

D13

F2
F4
E2
E4
B2
B4
A2
A4

FBB_DBI<2>

FBB_D<18>
FBB_D<19>
FBB_D<20>
FBB_D<21>
FBB_D<22>
FBB_D<23>

FBB_D<24>
FBB_D<25>
FBB_D<26>
FBB_D<27>
FBB_D<28>
FBB_D<29>
FBB_D<30>
FBB_D<31>

FBB_EDC<2>

18
19
20
21
22
23

25
26

24

28
27

29
30
31

FBB_VREFDV10

K4G20325FD-FC28
BGA170_MIRR
COMMON

V4

M5

FBB_D<63..0>

FBB_D<0>0
1 FBB_D<1> V2

R2

M2
M4
N2
N4
T2
T4

P2

M13
M11
N13
N11
T13
T11
V13
V11

FBB_DBI<0>

FBB_D<2>
FBB_D<3>
FBB_D<4>
FBB_D<5>
FBB_D<6>
FBB_D<7>

FBB_D<8>
FBB_D<9>
FBB_D<10>
FBB_D<11>
FBB_D<12>
FBB_D<13>
FBB_D<14>
FBB_D<15>

FBB_EDC<0>

3
2

4
5
6
7

9
10

8

12
11

13
14
15

8.2A<> 4.1E<> 

D5
D4

C2
D2

5.3C< 

FBB_DBI<3>
FBB_EDC<3>

FBB_WCK23
FBB_WCK23*

10.3C< 22.2G> 12.3C< 

4.3H> 

4.3H> 

0402

6.3V

X5R
10%

1UF
C602

COMMON

6.3V
1UF

0402

C671

COMMON

X5R
10%

GND

C103

C670

COMMON

COMMON

1UF

10%
X5R

6.3V

0402

1UF
6.3V
10%
X5R
0402

C638

COMMON

1UF
6.3V
10%
X5R

C639

0402
COMMON

1UF

10%
6.3V

0402
X5R

1UF

0402
X5R
10%
6.3V

C105

COMMON

GND

C99

10%
6.3V
1UF

COMMON
0402
X5R

1UF
6.3V
10%
X5R
0402

0402
X5R
10%
6.3V
1UF
C106

C637

COMMON

COMMON

P5
P4

R13
P13FBB_DBI<1>

FBB_EDC<1>

FBB_WCK01
FBB_WCK01*

4.3H> 

4.3H> 

20%
X5R
0603

6.3V
4.7UF
C673

COMMON

4.7UF
C636

COMMON

X5R

6.3V
20%

06030805LP
COMMON

10UF
6.3V
20%
X5R

C631

20%
X5R
0603

4.7UF
6.3V

C98

COMMON

4.7UF
C107

COMMON

6.3V
20%
X5R
06030805LP

COMMON

C635

20%
6.3V

X5R

10UF

FBVDDQ

FBVDDQ

*Page7: MEMORY: FBB Partition 31..0

Mirrored
add 1k to VDD

VDD
VDD
VDD
VDD

VDD
VDD
VDD

VDD
VDD
VDD
VDD
VDD
VDD
VDD

VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

SOE*/MF_VDD

VSS
VSS
VSS
VSS

VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ

RAS
CAS
WE
CS

A2_BA0

A5_BA1
A4_BA2
A3_BA3

ABI

A1_A9

A7_A8
A6_A11

A0_A10

RFU_A12

CKE

CLK

RESET

CLK

NC_RFU_A5
NC_RFU_V5

VREFC

SEN

ZQ

IN

IN
IN

OUT

OUT

D

S
G

OUT

IN

BI

NC
NC

NC

x16

NC
NC
NC
NC
NC

GND
NC

MIRRORED

x32

DBI2

DBI3

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23

DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30
DQ31

EDC3

EDC2

WCK23
WCK23

VREFD

IN

IN
IN

NC

NC
NC

x16

NC

NC

NC
NC

NC

NC

NC

MIRRORED

x32

DBI0

DBI1

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

EDC0

EDC1

WCK01
WCK01

VREFD

DQ2
DQ1
DQ0

DQ3

DQ7
DQ6
DQ5
DQ4

DQ8
DQ9

IN
IN

2

3

4

5
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FBVDDQ

FBVDDQ

G1
D11
C5
C10

G11
G14
G4
L1
L11
L14
L4
P11
R10
R5

B1
B12
B14
B3
D1
D12
D14
D3
E10
E5
F1
F12
F14
F3
G13

K4G20325FD-FC28
BGA170

M6

COMMON

J1
FBB_MF2_A
1K
COMMON

G10
D10
B5

B10

G5
H1

H14
K1

K14

1%0402
R601

L10
L5

P10
T10
T5

A1
A12
A14
A3
C1

C11
C12
C14
C3
C4
E1

E12
E14
E3

F10

COMMON

M6

BGA170
K4G20325FD-FC28

G3
L3

L12

J4

G12

H5
H4

H11
H10
K11

K4
K5

J5

K10

J2
J3

J12
J11

G2
H12
H3
K12
K3
L13
L2
M1
M12
M14
M3
N10
N5
P1
P12
P14
P3
T1
T12
T14
T3
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F5
H13
H2

K13
K2

M10
M5
N1

N12
N14
N3
R1

R11
R12
R14
R3
R4
V1

V12
V14
V3

GND

A5
V5

J10

J14

J13

FBB_CMD<21>

FBB_CMD<24>

FBB_CMD<22>
FBB_CMD<25>

FBB_CMD<20>

FBB_CMD<23>

FBB_CMD<29>

FBB_CMD<27>
FBB_CMD<28>
FBB_CMD<30>

FBB_CMD<16>

FBB_CMD<17>

FBB_CMD<31>

SNN_FBB_RFU7
SNN_FBB_RFU8

FBB_CMD<19>

FBB_CMD<18>

FBB_SEN_2

FBB_VREFC

FBB_CMD<26>

FBB_ZQ_2B

19
16

31

23

26

20
29
30

21

FBB_CMD<31..0>

28

22
25
24
27

18

40.2
R609

COMMON

17

0402
1%

FBB_CLK1
FBB_CLK1*

40.2
R612

COMMON
0402
1%

7.2E< 4.1H> 

4.3H> 

4.3H> 

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

FBB_DBI<5>
FBB_DBI<4>
FBB_DBI<3>

FBB_DBI<6>
FBB_DBI<7>

FBB_EDC<0>

FBB_EDC<2>
FBB_EDC<1>

0

2
1

3

5
4

7
6

0

2
1

FBB_EDC<7..0>

FBB_DBI<7..0>

FBB_EDC<7>
FBB_EDC<6>
FBB_EDC<5>
FBB_EDC<4>
FBB_EDC<3>

FBB_VREFD

50V
820PF

10%
X7R
0402

C136

COMMON

V10

GND

K4G20325FD-FC28

4
3

5

7
6

T11
V13
V11

BGA170

M6

COMMON

T13
N11
N13
M11
M13

P13
R13

V4
V2
T4
T2
N4

R2

N2
M4
M2

FBB_EDC<7>

FBB_DBI<6>
FBB_EDC<6>

FBB_D<56>
FBB_D<57>
FBB_D<58>
FBB_D<59>
FBB_D<60>
FBB_D<61>

FBB_D<63>
FBB_D<62>

121

1K
COMMON

COMMON1%

1%

0.01UF

0402

C607

COMMON

10%
X7R

16V

FBB_CLK1_CM

GND

R603

R592
0402

0402

GND

50V
820PF

10%

0402
X7R

C118

COMMON

7.3E> 

GND

MEMORY: FBB[63:32]
SKU0000 GK104 256BIT 64Mx32

P5
P4

P2FBB_DBI<7>

FBB_WCK67
FBB_WCK67*

FBB_D<48>
FBB_D<49>
FBB_D<50>
FBB_D<51>
FBB_D<52>
FBB_D<53>
FBB_D<54>
FBB_D<55>

4.3E< 

4.4E> 7.1C< 

7.1C> 

50
49
48

51

53
52

54
55

7.2D> 

60

58
59

56
57

62
63

61

FBB_VREFD

COMMON

M6
BGA170
K4G20325FD-FC28

B4

A4
A2

B2

A10

E4
E2
F4
F2

C2
D2

A11
A13
B11
B13
E11
E13
F11
F13

C13

FBB_D<63..0>

FBB_DBI<4>

FBB_D<40>
FBB_D<41>
FBB_D<42>
FBB_D<43>
FBB_D<44>
FBB_D<45>
FBB_D<46>
FBB_D<47>

FBB_EDC<4>

FBB_EDC<5>

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

32
33
34
35 FBB_D<35>

FBB_D<36>
FBB_D<37>
FBB_D<38>
FBB_D<39>

36
37

47
46
45
44

42
43

41
40

38
39

4.1E<> 7.2A<> 

4.4H> 

4.4H> 

D13

D4
D5

C124

X5R
10%
6.3V
1UF

0402
COMMON

GND

0402

10%

1UF

X5R

6.3V

C618

COMMON

C605

0402

6.3V
1UF

COMMON

10%
X5R

1UF
6.3V

0402

C128

COMMON

10%
X5R

GND

C122

C612

COMMON

COMMON

C617

6.3V
10%

1UF

0402
X5R

0402

1UF

X5R

6.3V
10%

COMMON

C594

X5R

1UF

10%
6.3V

0402
COMMON

1UF
6.3V
10%
X5R
0402

10%
6.3V
1UF

0402
X5R

C114

COMMON

C111
1UF

COMMON
0402

6.3V
10%
X5R

FBB_DBI<5>

FBB_WCK45
FBB_WCK45*

4.7UF
6.3V

0603
X5R
20%

4.7UF
6.3V

0603
X5R
20%

C134

C599

COMMON

COMMON

4.3H> 

4.3H> 

C623
4.7UF
6.3V
20%
X5R
0603
COMMON

10UF

0805LP

C584

COMMON

FBVDDQ

6.3V

X5R
20%

FBVDDQ

4.7UF
6.3V

0603
X5R
20%

C131

COMMON
0805LP

10UF
C585

COMMON

20%
6.3V

X5R

*Page8: MEMORY: FBB Partition 63..32

Normal
add 1k to VSS

VDD
VDD
VDD
VDD

VDD
VDD
VDD

VDD
VDD
VDD
VDD
VDD
VDD
VDD

VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

MF_VSS/SOE*

VSS

VSS
VSS
VSS

VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ

RAS
CAS
WE
CS

A2_BA0

A5_BA1
A4_BA2
A3_BA3

ABI

A1_A9

A7_A8
A6_A11

A0_A10

RFU_A12

CKE

CLK

RESET

CLK

NC_RFU_A5
NC_RFU_V5

VREFC

SEN

ZQ

IN

IN
IN

IN

x16
NC

NC

NC

NC
NC
NC
NC
NC

NC

NC

NORMAL

x32

DBI2

DBI3

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23

DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30
DQ31

EDC2

EDC3

WCK23
WCK23

VREFD

OUT

IN

IN

BI

IN
IN

x16
NC

NC

NC
NC
NC
NC
NC
NC

GND
NC

NORMAL

x32

DBI0

DBI1

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

EDC0

EDC1

WCK01
WCK01

VREFD

DQ2
DQ1
DQ0

DQ3

DQ7
DQ6
DQ5
DQ4

DQ8
DQ9

IN
IN

2

3

4

5
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12.2E< 13.2E< 

FB_CMD
FBD_CMD<31..0>

0
1
2
3

5
4

13.3E< 

12.3E< 

12.3E< 

FBVDDQ

NO STUFF
60.4

1%0402
R668

FB_CLK
FB_CLK
FB_CLK

60.4
NO STUFF

6
7
8

10
9

11
12
13
14
15
16
17
18

20
19

21
22
23
24
25
26
27
28

30
29

31

1%0402
R669

FBD_CLK0
FBD_CLK0
FBD_CLK1

FBD_DEBUG0

SNN_FBD_CMD<33>
SNN_FBD_CMD<32>
FBD_CMD<31>
FBD_CMD<30>
FBD_CMD<29>
FBD_CMD<28>
FBD_CMD<27>
FBD_CMD<26>
FBD_CMD<25>
FBD_CMD<24>
FBD_CMD<23>
FBD_CMD<22>
FBD_CMD<21>
FBD_CMD<20>
FBD_CMD<19>
FBD_CMD<18>
FBD_CMD<17>
FBD_CMD<16>
FBD_CMD<15>
FBD_CMD<14>
FBD_CMD<13>
FBD_CMD<12>
FBD_CMD<11>
FBD_CMD<10>

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

FBD_CLK1
FBD_CLK0*
FBD_CLK0

FBD_DEBUG1

FBD_CMD<9>
FBD_CMD<8>

AG3

AF1
AF3

AG2
AG1

AF2

GK104-425-A2
BGA1745
COMMON

G1

AF7
AF9
AF6
AF8
AG7
AG6
AG9 AC1

AC2
AA2
AA1
AA3
Y1

V2
V3

Y2
Y3

C2
D1
D2
E1
F2
F1

M1
M3

L2
L1

M2
R3
R1
R2
U2
U1
V1
V4

J3

V9
V10
R6

AD3

AC4
AA4
AC5
AG8

AC3

AD1
AD5
AD2
AD4

R4

V6
U5
U4
U3

V5

Y7
Y6
Y5
Y4

Y8

AC8
AC6
AC7
AC9

AC10

F5
H3
H1
H4
H2

L5
J4
D3
E4
E2

J1
J2

J6

L9
H5

12.3A< 

13.3E< 

13.3A< 

13.3A< 

12.3B< 

12.3B< 

12.3A< 

9.4D< 4.4H< 

13.3C< 

13.3C< 

FB_CLK

FB_WCK
FB_WCK

FB_WCK
FB_WCK

FB_WCK
FB_WCK

FB_WCK
FB_WCK

FBD_CLK1

FBD_WCK01
FBD_WCK01

FBD_WCK23
FBD_WCK23

FBD_WCK45
FBD_WCK45

FBD_WCK67
FBD_WCK67

FB_PLLAVDD

0.1UF
C766

16V

9 OF 33
26-MAR-2013

600-12005-0000-QS1

COMMON

X7R
10%

0402

B
P2005-A01

SNN_FBD_WCKB67*
SNN_FBD_WCKB67

SNN_FBD_WCKB45*
SNN_FBD_WCKB45

SNN_FBD_WCKB23*
SNN_FBD_WCKB23

SNN_FBD_WCKB01*
SNN_FBD_WCKB01

FBD_WCK67*
FBD_WCK67

FBD_WCK45*
FBD_WCK45

FBD_WCK23*
FBD_WCK23

FBD_WCK01*
FBD_WCK01

FBD_CLK1*

GND

AF4

R5

AF5

Y9
Y10

AD8
AD9

AA9

J8

AA10
H6
H7

J7

L4
L3
M9
M8

AA11

R7
U9
U7

U10
L8

R10

P5
P9
P8

P10

P6

M6
M5
P1
P2

M7

AG10

P7

AA5

J5
E3

AA8
U6

U8

AG5

M4

AD7

R8
L7
F4

AA7
V8

P3

AD6
AG4

V7
AA6
F3
L6
R9
P4

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

SNN_FBD_DQS_RN<7>
SNN_FBD_DQS_RN<6>
SNN_FBD_DQS_RN<5>
SNN_FBD_DQS_RN<4>
SNN_FBD_DQS_RN<3>
SNN_FBD_DQS_RN<2>
SNN_FBD_DQS_RN<1>
SNN_FBD_DQS_RN<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_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>0

2
1

3

5
4

FB_DATA
FBD_D<63..0>12.2A<> 13.2A<> 

7
6

8

10
9

12
11

13

15
14

16

18
17

20
19

21

23
22

25
24

26

28
27

30
29

31
32
33
34
35
36

38
37

39

41
40

43
42

44

46
45

11.2E< 10.2E< 

FB_CMD
FBC_CMD<31..0>

0

3

1
2

5
4

FBC_CMD<0>
FBC_CMD<1>
FBC_CMD<2>
FBC_CMD<3>
FBC_CMD<4>
FBC_CMD<5>

B3

A6
A5
B4
A4

B6
B11

FBVDDQ

10.3E< 

10.3E< 

11.3E< 

60.4
NO STUFF1%

FB_CLK
FB_CLK
FB_CLK

0402
R642NO STUFF

60.4

FBC_CLK1
FBC_CLK0
FBC_CLK0

10
9
8

6
7

15
14
13

11
12

16

19
18

20

17

21

25
24
23
22

FBC_CMD<6>
FBC_CMD<7>
FBC_CMD<8>
FBC_CMD<9>
FBC_CMD<10>
FBC_CMD<11>
FBC_CMD<12>
FBC_CMD<13>
FBC_CMD<14>
FBC_CMD<15>
FBC_CMD<16>
FBC_CMD<17>
FBC_CMD<18>
FBC_CMD<19>
FBC_CMD<20>
FBC_CMD<21>
FBC_CMD<22>
FBC_CMD<23>
FBC_CMD<24>
FBC_CMD<25>

A11
C12
A12
B12
C15
A15
B15
B17
A17
C27
B27
A27
C26
A26
B26
A23
B23
B21
A21

26FBC_CMD<26>C21

29
30

28
27

31

1%
R661
0402

FBC_CLK0
FBC_CLK0*

FBC_CMD<27>
FBC_CMD<28>
FBC_CMD<29>
FBC_CMD<30>
FBC_CMD<31>
SNN_FBC_CMD<32>
SNN_FBC_CMD<33>

FBC_DEBUG0
FBC_DEBUG1

FBC_CLK1

A20
B20
C20
C18
B18

A18
D18

C24
C9

J18
E15
F15

48
47

49

51
50

53
52

54
55
56
57

59
58

61
60

62

0

63

1

3
2

4
5
6

0

7

1

3
2

4

6
5

7

FB_DBI

FB_EDC
FBD_EDC<7..0>

FBD_DBI<7..0>13.1C> 12.1C> 

13.1C< 12.1C< 

0402

10K

0402

10K
R691

R708

COMMON

COMMON

FBVDDQ

R704

5%5%
0402

10K

COMMON

FBD_CMD<17>

FBD_CMD<18>

FBD_CMD<1>

FBD_CMD<2>

R690

5%

GND

5%
10K

0402
COMMON

MEMORY: GPU Partition C/D

9.4H< 

SKU0000 GK104 256BIT 64Mx32

10.3A< 

11.3E< 

11.3A< 

11.3A< 

10.3B< 

10.3B< 

10.3A< FB_WCK

FB_WCK
FB_WCK

FB_WCK

FB_CLK

FB_WCK

FB_WCK

11.3C< 

11.3C< 

4.4H< 

FB_WCK
FB_WCK

FBC_WCK01

FBC_WCK23
FBC_WCK23

FBC_WCK45

FBC_WCK67
FBC_WCK67

FBC_CLK1

FBC_WCK45

FBC_WCK01FBC_WCK01

FBC_WCK45

SNN_FBC_WCKB45

FBC_CLK1*

SNN_FBC_WCKB01*

FBC_WCK45*

SNN_FBC_WCKB23*
SNN_FBC_WCKB23
FBC_WCK23*
FBC_WCK23

SNN_FBC_WCKB01
FBC_WCK01*

F8

K18

G8

G9
H9

J12
H12

C11

H24

D11

E26
D26

SNN_FBC_WCKB45*J24

FB_PLLAVDD

FBC_WCK67*
SNN_FBC_WCKB67
SNN_FBC_WCKB67*

FBC_WCK67

0.1UF
C713

K21
J21
K20
J20

L26

16V

FBVDDQ

R637

5%
0402

10K

COMMON

R672

COMMON
0402
5%
10K

R640 R675

GND

5%
0402

10K

COMMONCOMMON

5%
0402

10K

FBC_CMD<1>

FBC_CMD<18>
FBC_CMD<2>

FBC_CMD<17>

X7R
0402

10%

COMMON

GND

GK104-425-A2
BGA1745
COMMON

G1

B5

D8
A8

B8
C8
C5

FBC_D<0>
FBC_D<1>
FBC_D<2>
FBC_D<3>
FBC_D<4>
FBC_D<5>

D5

E8
J11
F9

H11
A9
D9

E11
B9
C4

K17

F14
E14
J14
H14
K14
K15
G15
J17
G17

FBC_D<6>
FBC_D<7>
FBC_D<8>
FBC_D<9>
FBC_D<10>
FBC_D<11>
FBC_D<12>
FBC_D<13>
FBC_D<14>
FBC_D<15>
FBC_D<16>
FBC_D<17>
FBC_D<18>
FBC_D<19>
FBC_D<20>
FBC_D<21>
FBC_D<22>
FBC_D<23>
FBC_D<24>
FBC_D<25>
FBC_D<26> A14

G27
H26
F26
J26
G26
G14
G12
F12
E12
B14

E24
B24
A24
C23
D23
D21
E23
H27
J27
F27

FBC_D<27>
FBC_D<28>
FBC_D<29>
FBC_D<30>
FBC_D<31>
FBC_D<32>
FBC_D<33>
FBC_D<34>
FBC_D<35>
FBC_D<36>
FBC_D<37>
FBC_D<38>
FBC_D<39>
FBC_D<40>
FBC_D<41>
FBC_D<42>
FBC_D<43>
FBC_D<44>
FBC_D<45>
FBC_D<46>46

45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11

9
8
7

5
4
3
2
1
0

10

6

FBC_D<63..0>
FB_DATA

11.2A<> 10.2A<> 

G20
E20
D20
E18
F18
E17
D17
C17
D15
D24

H20

E6

K23
H23
G23
F23
H21
F20

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

FBC_DBI<0>
FBC_DBI<1> E9

D6

J23
F17
E21
K27
D12
H17

F11

G21
H18
F24
E27
C14
H15

G11
C6SNN_FBC_DQS_RN<0>

SNN_FBC_DQS_RN<1>

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

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

F21

J15
D14
D27
G24
G18

SNN_FBC_DQS_RN<2>
SNN_FBC_DQS_RN<3>
SNN_FBC_DQS_RN<4>
SNN_FBC_DQS_RN<5>
SNN_FBC_DQS_RN<6>
SNN_FBC_DQS_RN<7>

6
7

5
4
3
2
1
0

6
7

4
5

3
2
1
0

62
63

61
60
59
58
57
56
55
54
53
52
51
50
49
48
47

FBC_DBI<7..0>
FB_DBI

FBC_EDC<7..0>
FB_EDC

11.1C< 10.1C< 

11.1C> 10.1C> 

32..630..31

GDDR5 CMD Mapping

CMD

RST*

CAS*

RAS*

CKE*

RAS*

CAS*

A1_A9

RST*

A5_BA1

A3_BA3

A12_RFU
ABI*

A4_BA2

A7_A8
WE*

A2_BA0

CKE*

A6_A11

A0_A10

CS*

CMD2
CMD1

CMD9
CMD8
CMD7
CMD6
CMD5

CMD0

CMD4
CMD3

CMD10
CMD11

CMD14

CMD19
CMD18
CMD17
CMD16
CMD15

CMD13
CMD12

A1_A9CMD20

A3_BA3
A2_BA0
A4_BA2

ABI*

CS*

WE*

A6_A11

A12_RFU
A0_A10

A5_BA1

A7_A8

CMD23
CMD22
CMD21

CMD24
CMD25

CMD29

CMD27

CMD30

CMD26

CMD28

CMD31

*Page9: MEMORY: GPU Partition C/D

OUT

OUT
OUT

OUT
OUT

OUT

OUT

OUT

OUT

OUT
OUT

OUT
OUT

IN
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FBD_CMD13
FBD_CMD12
FBD_CMD11
FBD_CMD10

FBD_CMD7
FBD_CMD6
FBD_CMD5
FBD_CMD4
FBD_CMD3
FBD_CMD2
FBD_CMD1
FBD_CMD0

FBD_CMD9
FBD_CMD8

FBD_CMD14

FBD_CMD33
FBD_CMD32
FBD_CMD31
FBD_CMD30
FBD_CMD29
FBD_CMD28
FBD_CMD27
FBD_CMD26
FBD_CMD25
FBD_CMD24
FBD_CMD23
FBD_CMD22
FBD_CMD21
FBD_CMD20
FBD_CMD19
FBD_CMD18
FBD_CMD17
FBD_CMD16
FBD_CMD15

FBD_DEBUG1

FBD_CLK0

FBD_CLK1

FBD_CLK0
FBD_CLK1

FBD_DEBUG0

FBD_WCKB67
FBD_WCKB67

FBD_WCKB45
FBD_WCKB45

FBD_WCKB23
FBD_WCKB23

FBD_WCKB01

FBD_WCK67

FBD_WCK45
FBD_WCK45

FBD_WCK23
FBD_WCK23

FBD_WCK01
FBD_WCK01

FBD_WCK67

FBD_WCKB01

FBD_PLL_AVDD

FBD_D13
FBD_D12
FBD_D11
FBD_D10
FBD_D9
FBD_D8
FBD_D7
FBD_D6
FBD_D5
FBD_D4
FBD_D3
FBD_D2
FBD_D1
FBD_D0

FBD_D14

FBD_D34
FBD_D33
FBD_D32
FBD_D31
FBD_D30
FBD_D29
FBD_D28
FBD_D27
FBD_D26
FBD_D25
FBD_D24
FBD_D23
FBD_D22
FBD_D21
FBD_D20
FBD_D19
FBD_D18
FBD_D17
FBD_D16
FBD_D15

FBD_D54
FBD_D53
FBD_D52
FBD_D51
FBD_D50
FBD_D49
FBD_D48
FBD_D47
FBD_D46
FBD_D45
FBD_D44
FBD_D43
FBD_D42
FBD_D41
FBD_D40
FBD_D39
FBD_D38
FBD_D37
FBD_D36
FBD_D35

FBD_D55

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
FBD_D56

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_DQS_RN7
FBD_DQS_RN6
FBD_DQS_RN5
FBD_DQS_RN4
FBD_DQS_RN3
FBD_DQS_RN2
FBD_DQS_RN1
FBD_DQS_RN0

BIOUT

OUT
OUT

OUT

OUT

OUT
OUT

OUT
OUT

OUT
OUT

OUT
OUT

OUT
OUT

IN
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FBC_CMD0
FBC_CMD1
FBC_CMD2
FBC_CMD3
FBC_CMD4
FBC_CMD5
FBC_CMD6
FBC_CMD7
FBC_CMD8
FBC_CMD9
FBC_CMD10
FBC_CMD11
FBC_CMD12
FBC_CMD13
FBC_CMD14
FBC_CMD15
FBC_CMD16
FBC_CMD17
FBC_CMD18
FBC_CMD19
FBC_CMD20
FBC_CMD21
FBC_CMD22
FBC_CMD23
FBC_CMD24
FBC_CMD25
FBC_CMD26
FBC_CMD27
FBC_CMD28
FBC_CMD29
FBC_CMD30
FBC_CMD31
FBC_CMD32
FBC_CMD33

FBC_CLK1

FBC_DEBUG1
FBC_DEBUG0

FBC_CLK1

FBC_CLK0
FBC_CLK0

FBC_WCK01

FBC_WCK45

FBC_WCKB45
FBC_WCKB45

FBC_WCK67

FBC_WCKB01

FBC_WCKB67

FBC_WCK67

FBC_WCK45

FBC_WCKB23
FBC_WCKB23
FBC_WCK23
FBC_WCK23

FBC_WCKB01
FBC_WCK01

FBC_WCKB67

FBC_PLL_AVDD

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

FBC_DQM0
FBC_DQM1
FBC_DQM2
FBC_DQM3
FBC_DQM4
FBC_DQM5
FBC_DQM6
FBC_DQM7

FBC_DQS_RN0
FBC_DQS_RN1
FBC_DQS_RN2
FBC_DQS_RN3
FBC_DQS_RN4
FBC_DQS_RN5
FBC_DQS_RN6
FBC_DQS_RN7

FBC_DQS_WP0
FBC_DQS_WP1
FBC_DQS_WP2
FBC_DQS_WP3
FBC_DQS_WP4
FBC_DQS_WP5
FBC_DQS_WP6
FBC_DQS_WP7

OUT

OUT

2

3

4

5
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FBVDDQ

FBVDDQ

1K
COMMON1%0402

R673

FBVDDQ

FBC_MF1_A

G14
G11
G1
D11
C5
C10

J1

G4

B12
B1

R5
R10
P11
L4
L14
L11
L1

F12
F1
E5
E10
D3
D14
D12
D1
B3
B14

K4G20325FD-FC28
BGA170_MIRR
COMMON

M3

B5

H1
G5

G10
D10

B10

H14
K1

L5

A1

T5

A12

T10
P10

L10
K14

A3
C1

C3
C4
E1

E12

C14
C12
C11

A14

K4G20325FD-FC28
BGA170_MIRR

M3

COMMON

G3
L3

K4

J4

K5

H5

J5
H4

J2
J3

L2
L13
K3
K12
H3
H12
G2
G13
F3
F14

M1

P3
P14
P12
P1
N5
N10
M3
M14
M12

T1

T3
T14
T12
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E3

F5

H2

K2

M5
M10

K13

H13

F10

E14

N1

N3
R1

R3
R4

R14
R12
R11

N14
N12

V1

V3
V14
V12

GND

V5
A5SNN_FBC_RFU_A5_3

SNN_FBC_RFU_V5_4

FBC_SEN_1

J13

G12

J14

J10

L12

J11
J12

K10
H11
H10

K11

FBC_CMD<5>

FBC_CMD<7>

FBC_CMD<0>

FBC_CMD<15>

FBC_CMD<3>

FBC_CMD<10>
15
10

3
0

7

5
4 FBC_CMD<4>

FBC_CMD<1>
FBC_CMD<2>

FBC_CMD<8>

FBC_CMD<6>
FBC_CMD<9>

FBC_CMD<13>

FBC_CMD<11>
FBC_CMD<12>
FBC_CMD<14>

11

14
12

13

8

6
9

40.2
R659

2
1

FBC_CMD<31..0>11.2E< 9.1D> 

FBC_CLK0
FBC_CLK0*

40.2
R658

9.3D> 

9.3D> 

FBC_DBI<4>
FBC_DBI<3>
FBC_DBI<2>
FBC_DBI<1>
FBC_DBI<0>

1
0

2

4
3

FBC_DBI<7>

FBC_EDC<1>
FBC_EDC<0>

FBC_DBI<6>
FBC_DBI<5>

6
5

7

1
0

FBC_DBI<7..0>

FBC_EDC<7..0>

FBC_EDC<7>
FBC_EDC<6>
FBC_EDC<5>
FBC_EDC<4>
FBC_EDC<3>
FBC_EDC<2>

3
2

4

6
5

7

11.2C< FBC_VREFD

COMMON
0402

R81
931
1%

FBVDDQ

1%
549

0402

R82

COMMON

0402
1%
1.33K
R84

COMMON

GND

0.140A

820PF

COMMON

1.05V

50V
10%

C76

X7R
0402

GND

A10

1%1%

FBC_VREFC

FBC_ZQ_1_B

11.3E< 

0402
COMMON

121R657
0402 1% COMMON

COMMON
1K

1%
R660
0402

FBC_CLK0_RC

GND

0402
X7R
10%
16V
0.01UF
C772

COMMON

0402
COMMON

GND

1.05V0.350

549

0402

R77

COMMON

1%

C88R78 R79

50V
820PF

10%
X7R
0402
COMMON

GND

0402

931

COMMON

1%
0402

1.33K

COMMON

1%

GND

MEMORY: FBC[31:0]

FBC_VREF_Q

FBVDDQ

SKU0000 GK104 256BIT 64Mx32

1.05V
0.350

SOT23_1G1D1S

MAX_CURRENT=0.31A

V_BE_GS=+/-20V

R_DS_ON=3R

2N7002ET1G

MAX_VOLTAGE=60V

MAX_WATTAGE=0.3W@25C

CONTINUOUS_CURRENT=0.26A@25C

3
Q14

1G1D1S

1
2
COMMON

GND

GPIO10_FBVREF_SEL

K4G20325FD-FC28
BGA170_MIRR

9.3A> 

9.4A> 

11.1C> 

11.1C< 

A13
A11

M3

COMMON

FBC_D<16>
FBC_D<17>

16
17
18 FBC_D<18> B11

B13
E11
E13
F11
F13

D13
C13

A4
A2
B4
B2
E4
E2
F4
F2

FBC_D<19>
FBC_D<20>
FBC_D<21>
FBC_D<22>
FBC_D<23>

FBC_D<24>
FBC_D<25>
FBC_D<26>
FBC_D<27>
FBC_D<28>
FBC_D<29>
FBC_D<30>
FBC_D<31>

FBC_DBI<2>
FBC_EDC<2>

20
21
22

19

23

27

25
26

24

30
31

29
28

FBC_VREFDV10

K4G20325FD-FC28
BGA170_MIRR

V2
V4

M3

COMMON

FBC_D<63..0>

FBC_D<0>
FBC_D<1>

0
1
2 FBC_D<2> T4

T2
N4
N2
M4
M2

P2
R2

V11
V13
T11
T13
N11
N13
M11
M13

FBC_D<3>
FBC_D<4>
FBC_D<5>
FBC_D<6>
FBC_D<7>

FBC_D<8>
FBC_D<9>
FBC_D<10>
FBC_D<11>
FBC_D<12>
FBC_D<13>
FBC_D<14>
FBC_D<15>

FBC_DBI<0>
FBC_EDC<0>

4
5
6

3

7

11

9
10

8

14
15

13
12

9.1A<> 11.2A<> 

D5
D4

C2
D2

7.3C< 5.3C< 

FBC_DBI<3>
FBC_EDC<3>

FBC_WCK23
FBC_WCK23*

12.3C< 22.2G> 

9.3D> 

9.3D> 

C812

COMMON

1UF

X5R

6.3V
10%

0402
COMMON

C811
1UF
6.3V
10%
X5R
0402

GND

X5R

6.3V
10%

0402

1UF
C786

COMMON

X5R
10%
6.3V
1UF
C785

0402
COMMON

0402
X5R
10%
6.3V
1UF
C813

COMMON

6.3V

0402
X5R
10%

1UF
C75

COMMON

C79

10%
X5R
0402
COMMON

1UF
6.3V

GND

1UF
6.3V

X5R
10%

0402

C82

COMMON

6.3V
10%

1UF

X5R
0402

0402
X5R
10%
6.3V
1UF
C81

C784

COMMON

COMMON

P5
P4

R13
P13FBC_DBI<1>

FBC_EDC<1>

FBC_WCK01
FBC_WCK01*

9.3D> 

9.3D> 

4.7UF
C780

COMMON

X5R
20%
6.3V

0603

4.7UF

COMMON

X5R
20%

C814

6.3V

06030805LP
X5R
20%
6.3V
10UF
C821

COMMON

4.7UF

COMMON

C74

20%
6.3V

0603
X5R

4.7UF

COMMON

C83

20%

0603

6.3V

X5R
0805LP

10UF

X5R

6.3V
20%

C799

COMMON

FBVDDQ

FBVDDQ

*Page10: MEMORY: FBC Partition 31..0

Mirrored
add 1k to VDD

VDD
VDD
VDD
VDD

VDD
VDD
VDD

VDD
VDD
VDD
VDD
VDD
VDD
VDD

VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

SOE*/MF_VDD

VSS
VSS
VSS
VSS

VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ

RAS
CAS
WE
CS

A2_BA0

A5_BA1
A4_BA2
A3_BA3

ABI

A1_A9

A7_A8
A6_A11

A0_A10

RFU_A12

CKE

CLK

RESET

CLK

NC_RFU_A5
NC_RFU_V5

VREFC

SEN

ZQ

IN

IN
IN

OUT

OUT

D

S
G

OUT

IN

BI

NC
NC

NC

x16

NC
NC
NC
NC
NC

GND
NC

MIRRORED

x32

DBI2

DBI3

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23

DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30
DQ31

EDC3

EDC2

WCK23
WCK23

VREFD

IN

IN
IN

NC

NC
NC

x16

NC

NC

NC
NC

NC

NC

NC

MIRRORED

x32

DBI0

DBI1

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

EDC0

EDC1

WCK01
WCK01

VREFD

DQ2
DQ1
DQ0

DQ3

DQ7
DQ6
DQ5
DQ4

DQ8
DQ9

IN
IN

2

3

4

5
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FBVDDQ

FBVDDQ

C10
C5
D11
G1
G11
G14

L14
L11

G4
L1

L4
P11
R10
R5

B1

D12

B12
B14
B3
D1

D14
D3
E10
E5
F1
F12
F14

G13
F3

G2

K4G20325FD-FC28
BGA170

M4

COMMON

J1
FBC_MF2_A

COMMON
1K

1%
B10
B5

D10
G10
G5
H1

H14
K1

K14
L10

0402
R638

L5

T5
T10
P10

A1
A12
A14
A3
C1

C11
C12
C14
C3
C4
E1

E12
E14
E3

F10
F5

K4G20325FD-FC28
BGA170

M4

COMMON

G3
L3

L12

J4

G12

H4
H5

H11

K11
H10

K10

J5

K5
K4

J2
J3

J11
J12

H12
H3
K12
K3
L13
L2

M3
M14
M12
M1

N10
N5
P1
P12
P14
P3

T3
T14

T1
T12
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H13
H2

K13
K2

M10
M5
N1

N12
N14
N3
R1

R11
R12
R14
R3
R4
V1

V12
V14
V3

GND

V5
A5

J13

J14

J10

FBC_CMD<21>

FBC_CMD<24>

FBC_CMD<22>
FBC_CMD<25>

FBC_CMD<20>

FBC_CMD<23>

FBC_CMD<29>

FBC_CMD<27>
FBC_CMD<28>
FBC_CMD<30>

FBC_CMD<16>

FBC_CMD<17>

FBC_CMD<31>

SNN_FBC_RFU7
SNN_FBC_RFU8

FBC_CMD<19>

FBC_CMD<18>

FBC_SEN_2

FBC_VREFC

FBC_CMD<26>

19
16
26
31

23

21
20
29
30
28

FBC_CMD<31..0>

27

25
24

22

18
17

1%
40.2

0402

R650

COMMON

FBC_CLK1
FBC_CLK1*

40.2
1%
0402

R651

COMMON

10.2E< 9.1D> 

9.3D> 

9.3D> 

FBC_DBI<0>
FBC_DBI<1>
FBC_DBI<2>
FBC_DBI<3>
FBC_DBI<4>

FBC_DBI<6>
FBC_DBI<5>

FBC_DBI<7>

FBC_EDC<0>
FBC_EDC<1>
FBC_EDC<2>
FBC_EDC<3>

0
1

3
2

4

6
5

7

3
2
1
0

FBC_EDC<7..0>

FBC_DBI<7..0>

FBC_EDC<7>
FBC_EDC<6>
FBC_EDC<5>
FBC_EDC<4>

FBC_VREFD

50V
820PF

0402

10%
X7R

C94

COMMON

V10

GND

K4G20325FD-FC28

7
6
5
4

COMMON

M4
BGA170

V11
V13
T11
T13
N11

M13
M11
N13

R13

V4

P13

V2
T4
T2
N4
N2

P2

M4
M2

R2

FBC_DBI<6>

FBC_D<56>

FBC_EDC<6>

FBC_D<63>

FBC_EDC<7>

FBC_D<62>
FBC_D<61>
FBC_D<60>
FBC_D<59>
FBC_D<58>
FBC_D<57>

FBC_DBI<7>

COMMON

COMMON
1K

121 FBC_ZQ_2B

0.01UF

COMMON

C753

16V
10%

0402
X7R

FBC_CLK1_CM

1%

1%

0402

0402

GND

R646

R649

GND

820PF

0402

C80

COMMON

X7R
10%
50V

10.3E> 

GND

MEMORY: FBC[63:32]
SKU0000 GK104 256BIT 64Mx32

P4
P5

FBC_WCK67
FBC_WCK67*

FBC_D<48>
FBC_D<49>
FBC_D<50>
FBC_D<51>
FBC_D<52>
FBC_D<53>
FBC_D<54>
FBC_D<55>

COMMON

9.3A> 

9.4A> 10.1C< 

10.1C> 

51
50
49
48

52

54
53

55

56

63
62

60
61

58
59

57

10.2D> FBC_VREFD

COMMON
BGA170
K4G20325FD-FC28
M4

B2
B4
A2
A4

E4

A10

C2

A11

F2
F4

D2

E2

C13

F13
F11
E13
E11
B13
B11
A13

D13

FBC_D<63..0>

FBC_DBI<4>

FBC_DBI<5>

FBC_D<42>
FBC_D<43>
FBC_D<44>
FBC_D<45>
FBC_D<46>

FBC_EDC<4>

FBC_EDC<5>

FBC_D<32>
FBC_D<33>
FBC_D<34>
FBC_D<35>35

34

32
33

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

FBC_D<40>

FBC_D<47>

FBC_D<41>

46
45
44

42
43

41
40

38
37

39

47

9.1A<> 10.2A<> 

9.4D> 

9.4D> D5
D4

1UF
6.3V
10%
X5R

C95

0402
COMMON

C672

6.3V
10%

1UF

X5R
0402

X5R
10%
6.3V
1UF

0402

C681

COMMON

GND

0402

6.3V
10%

1UF

X5R

C87

COMMON

GND

10%

0402

6.3V
1UF

X5R

0402
X5R

1UF

10%
6.3V

C90

C679

COMMON

COMMON

10%
6.3V

X5R

1UF

0402

C680

COMMON

6.3V

0402

1UF
C749

COMMON

10%
X5R

4.7UF
C745

COMMON

20%
6.3V

X5R
0603

X5R
0402

1UF
6.3V
10%

C89

COMMON

1UF

0402

6.3V

C96

COMMON

10%
X5R

4.7UF

COMMON

C97

6.3V
20%
X5R
0603

FBC_WCK45
FBC_WCK45*

4.7UF

4.7UF

9.3D> 

9.3D> 

0603
X5R
20%
6.3V

C678

COMMON

6.3V
20%

C760
10UF

X5R
0805LP
COMMON

FBVDDQ

6.3V
20%

0603
X5R

C86

COMMON

C728

0805LP

20%

COMMON

X5R

10UF
6.3V

FBVDDQ

*Page11: MEMORY: FBC Partition 63..32

Normal
add 1k to VSS

VDD
VDD
VDD
VDD

VDD
VDD
VDD

VDD
VDD
VDD
VDD
VDD
VDD
VDD

VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

MF_VSS/SOE*

VSS

VSS
VSS
VSS

VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ

RAS
CAS
WE
CS

A2_BA0

A5_BA1
A4_BA2
A3_BA3

ABI

A1_A9

A7_A8
A6_A11

A0_A10

RFU_A12

CKE

CLK

RESET

CLK

NC_RFU_A5
NC_RFU_V5

VREFC

SEN

ZQ

IN

IN
IN

IN

x16
NC

NC

NC

NC
NC
NC
NC
NC

NC

NC

NORMAL

x32

DBI2

DBI3

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23

DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30
DQ31

EDC2

EDC3

WCK23
WCK23

VREFD

OUT

IN

IN

BI

IN
IN

x16
NC

NC

NC
NC
NC
NC
NC
NC

GND
NC

NORMAL

x32

DBI0

DBI1

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

EDC0

EDC1

WCK01
WCK01

VREFD

DQ2
DQ1
DQ0

DQ3

DQ7
DQ6
DQ5
DQ4

DQ8
DQ9

IN
IN

2

3

4

5

1
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FBVDDQ

FBVDDQ

1K
COMMON1%0402

R705

FBVDDQ

FBD_MF1_A

G4
G14
G11
G1
D11
C5
C10

J1

L1

B14
B12
B1

R5
R10
P11
L4
L14
L11

F14
F12
F1
E5
E10
D3
D14
D12
D1
B3

K4G20325FD-FC28
BGA170_MIRR
COMMON

M2

B5

H1
G5

H14

G10
D10

B10

K1

L5

A1

T5

A14
A12

T10
P10

L10
K14

A3
C1

C3
C4
E1

E14
E12

C14
C12
C11

K4G20325FD-FC28
BGA170_MIRR

M2

COMMON

G3
L3

J4

K4
K5

H5
H4
J5

J2
J3

M1
L2
L13
K3
K12
H3
H12
G2
G13
F3

M12

T1
P3
P14
P12
P1
N5
N10
M3
M14

T12

T3
T14
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E3

F5

H2

K2

M5
N1

M10

K13

H13

F10

N12

N3
R1

R3
R4
V1

R14
R12
R11

N14

V12

V3
V14

GND

V5
A5SNN_FBD_RFU_A5_3

SNN_FBD_RFU_V5_4

J13

G12

J14

J10

L12

J11
J12

K10
H11
H10

K11

FBD_CMD<5>

FBD_CMD<7>

FBD_CMD<4>

FBD_CMD<0>

FBD_CMD<15>

FBD_CMD<3>

FBD_CMD<10>
15
10
0
3

7

4
5

13 FBD_CMD<13>

FBD_CMD<1>
FBD_CMD<2>

FBD_CMD<8>

FBD_CMD<6>
FBD_CMD<9>

FBD_CMD<11>
FBD_CMD<12>
FBD_CMD<14>

11

14
12

8
9
6

40.2
R692

2
1

1%

FBD_CMD<31..0>13.2E< 9.1H> 

FBD_CLK0
FBD_CLK0*

40.2
R694

1%

9.3H> 

9.3H> 

FBD_DBI<7>
FBD_DBI<6>
FBD_DBI<5>
FBD_DBI<4>

FBD_DBI<2>
FBD_DBI<1>

FBD_DBI<3>

FBD_DBI<0>0

5
4

2
1

3

FBD_EDC<1>
FBD_EDC<0>

FBD_EDC<2>

7
6

1
0

2

FBD_EDC<7..0>

FBD_DBI<7..0>

FBD_EDC<4>
FBD_EDC<5>
FBD_EDC<6>
FBD_EDC<7>

FBD_EDC<3>
4
5
6
7

3

13.2C< FBD_VREFD

COMMON

1%
931

0402

R59

FBVDDQ

549
1%
0402

R58

COMMON

1.33K
1%
0402

R57

COMMON

GND

0.140A

820PF

COMMON

1.05V

A10

50V

X7R
10%

0402

C55

GND
0402 0402

FBD_VREFC

FBD_ZQ_1_B

13.3E< 

COMMON

COMMON

121
1%0402

R699

FBD_SEN_11KR713
COMMON1%0402

FBD_CLK0_RC

GND

0.01UF
16V
10%

0402
X7R

C844

COMMON

COMMON

GND

1.05V

C68

0.350

R69

R70
549

0402

R71

COMMON

1%

1.33K 931 820PF
50V

0402
X7R
10%

COMMON

GND

0402
COMMON

1%
0402
COMMON

1%

GND

MEMORY: FBD[31:0]

FBD_VREF_Q

FBVDDQ

SKU0000 GK104 256BIT 64Mx32

0.350
1.05V

2N7002ET1G
SOT23_1G1D1S

MAX_VOLTAGE=60V

V_BE_GS=+/-20V
MAX_WATTAGE=0.3W@25C

CONTINUOUS_CURRENT=0.26A@25C
R_DS_ON=3R
MAX_CURRENT=0.31A

Q11

COMMON

31G1D1S

1
2

GND

GPIO10_FBVREF_SEL

K4G20325FD-FC28
BGA170_MIRR

13.1C> 9.3E> 

13.1C< 9.4E> 

COMMON

M2

A11
A13
B11

FBD_D<16>
FBD_D<17>
FBD_D<18>

16

18
17

19 FBD_D<19> B13
E11
E13
F11
F13

D13
C13

A4
A2
B4
B2
E4

C2

E2
F4
F2

FBD_D<20>
FBD_D<21>
FBD_D<22>
FBD_D<23>

FBD_D<24>
FBD_D<25>
FBD_D<26>
FBD_D<27>
FBD_D<28>
FBD_D<29>
FBD_D<30>
FBD_D<31>

FBD_EDC<3>

FBD_DBI<2>
FBD_EDC<2>

20

23

21
22

28
27

25
26

24

30
31

29

FBD_VREFDV10

K4G20325FD-FC28
BGA170_MIRR
COMMON

M2

V4
V2
T4

FBD_D<63..0>

FBD_D<0>
FBD_D<1>
FBD_D<2>2

0
1

3 FBD_D<3> T2
N4
N2
M4
M2

P2
R2

V11
V13
T11
T13
N11

R13

N13
M11
M13

FBD_D<4>
FBD_D<5>
FBD_D<6>
FBD_D<7>

FBD_D<8>
FBD_D<9>
FBD_D<10>
FBD_D<11>
FBD_D<12>
FBD_D<13>
FBD_D<14>
FBD_D<15>

FBD_EDC<1>

FBD_DBI<0>
FBD_EDC<0>

4

7

5
6

12
11

9
10

8

14
15

13

9.1E<> 13.2A<> 

5.3C< 

D5
D4

D2FBD_DBI<3>

FBD_WCK23
FBD_WCK23*

7.3C< 10.3C< 22.2G> 

9.3H> 

9.3H> 

COMMON

6.3V

X5R

1UF

10%

C851

0402

6.3V

COMMON

C855

0402

10%
X5R

1UF

GND

0402

1UF

10%
6.3V

X5R

1UF

10%
X5R
0402

6.3V

C72

C835

COMMON

COMMON

1UF
6.3V
10%
X5R
0402

C840

COMMON

1UF
6.3V

0402

C848

COMMON

10%
X5R

C841

COMMON

X5R

1UF

10%
6.3V

0402

1UF
6.3V

0402
X5R
10%

C70

COMMON

GND

0402

6.3V
1UF
C64

COMMON

X5R
10%

COMMON

C66
1UF
6.3V

0402
X5R
10%

4.7UF

4.7UF

P5
P4

P13FBD_DBI<1>

FBD_WCK01
FBD_WCK01*

9.3H> 

9.3H> 

6.3V
20%
X5R
0603

C854

COMMON

4.7UF
6.3V
20%

C831

X5R
0603
COMMON

FBVDDQ

0805LP

10UF
6.3V
20%
X5R

C830

COMMON

20%
6.3V

0603
X5R

C60

COMMON

C62
4.7UF

COMMON

20%
X5R

6.3V

0603

FBVDDQ

0805LP

20%
X5R

6.3V
10UF
C849

COMMON

*Page12: MEMORY: FBD Partition 31..0

Mirrored
add 1k to VDD

VDD
VDD
VDD
VDD

VDD
VDD
VDD

VDD
VDD
VDD
VDD
VDD
VDD
VDD

VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

SOE*/MF_VDD

VSS
VSS
VSS
VSS

VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ

RAS
CAS
WE
CS

A2_BA0

A5_BA1
A4_BA2
A3_BA3

ABI

A1_A9

A7_A8
A6_A11

A0_A10

RFU_A12

CKE

CLK

RESET

CLK

NC_RFU_A5
NC_RFU_V5

VREFC

SEN

ZQ

IN

IN
IN

OUT

OUT

D

S
G

OUT

IN

BI

NC
NC

NC

x16

NC
NC
NC
NC
NC

GND
NC

MIRRORED

x32

DBI2

DBI3

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23

DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30
DQ31

EDC3

EDC2

WCK23
WCK23

VREFD

IN

IN
IN

NC

NC
NC

x16

NC

NC

NC
NC

NC

NC

NC

MIRRORED

x32

DBI0

DBI1

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

EDC0

EDC1

WCK01
WCK01

VREFD

DQ2
DQ1
DQ0

DQ3

DQ7
DQ6
DQ5
DQ4

DQ8
DQ9

IN
IN
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FBVDDQ

FBVDDQ

C10

L14
L11
L1
G4
G14
G11
G1
D11
C5

L4

D12
D1
B3
B14
B12
B1

R5
R10
P11

G2
G13
F3
F14
F12
F1
E5
E10
D3
D14

K4G20325FD-FC28
BGA170
COMMON

J1

M1

FBD_MF2_A
1K
COMMON

B10
B5

G5
H1

K1

L10
K14

H14

G10
D10

1%0402
R700

L5

T5

A1

A3
C1

C11

A14
A12

T10
P10

C3
C4
E1

E3

F5
F10

E14
E12

C14
C12

K4G20325FD-FC28
BGA170

M1

COMMON

G3
L3

L12

J4

G12

H4
H5

H11

K11
H10

K10

J5

K5
K4

J2
J3

J11
J12

M3
M14
M12
M1
L2
L13
K3
K12
H3
H12

N10

T3
T14
T12
T1
P3
P14
P12
P1
N5
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H2

K2

M5
N1

N3
N14
N12

M10

K13

H13

R1

R3
R4
V1

V3
V14
V12

R14
R12
R11

GND

V5
A5

J13

J14

J10

FBD_CMD<21>

FBD_CMD<24>

FBD_CMD<22>
FBD_CMD<25>

FBD_CMD<20>

FBD_CMD<23>

FBD_CMD<29>

FBD_CMD<27>
FBD_CMD<28>
FBD_CMD<30>

FBD_CMD<16>

FBD_CMD<17>

FBD_CMD<31>

SNN_FBD_RFU7
SNN_FBD_RFU8

FBD_CMD<19>

FBD_CMD<18>

FBD_SEN_2

FBD_VREFC

FBD_CMD<26>26
16
19

21

23

31

28
30
29
20

FBD_CMD<31..0>

27

1%
0402

40.2
R695

COMMON

24
25
22

18
17

FBD_CLK1*
FBD_CLK1

1%
0402

40.2
R693

COMMON

12.2E< 9.1H> 

9.3H> 

9.3H> 

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

FBD_EDC<0>
FBD_EDC<1>
FBD_EDC<2>
FBD_EDC<3>

0
1
2
3
4
5
6
7

0
1
2
3

FBD_VREFD

820PF

0402

C54

COMMON

V10

50V

X7R
10%

GND

FBD_EDC<4>
FBD_EDC<5>
FBD_EDC<6>
FBD_EDC<7>

K4G20325FD-FC28

4
5
6
7

COMMON
BGA170

M1

T13
T11
V13
V11

N11

V4
V2
T4
T2
N4
N2

P2

M4
M2

R2

R13

M13
M11
N13

P13

FBD_DBI<7>
FBD_EDC<7>

FBD_ZQ_2B

1K

121

0.01UF

COMMON

COMMON

16V

0402
X7R
10%

C845

COMMON

FBD_CLK1_CM

1%

1%

GND

0402

0402
R698

R712

GND

820PF

COMMON

50V
10%
X7R

C67

12.3E> 

0402

GND

MEMORY: FBD[63:32]
SKU0000 GK104 256BIT 64Mx32

P5
P4

FBD_DBI<7..0>

FBD_EDC<7..0>

FBD_DBI<6>

FBD_D<48>
FBD_D<49>
FBD_D<50>
FBD_D<51>
FBD_D<52>
FBD_D<53>
FBD_D<54>
FBD_D<55>

FBD_D<56>
FBD_D<57>
FBD_D<58>
FBD_D<59>
FBD_D<60>
FBD_D<61>
FBD_D<62>
FBD_D<63>

FBD_EDC<6>

FBD_WCK67
FBD_WCK67*

C836

COMMON

9.3E> 

9.4E> 

12.1C> 

12.1C< 

48
49
50
51
52

55

53
54

56
57

59
58

61
60

62
63

12.2D> FBD_VREFD

COMMON
BGA170
K4G20325FD-FC28
M1

B2
B4
A2
A4

E4

A10

C2

A11

F2
F4
E2

D2

C13

F13
F11
E13
E11
B13
B11
A13

D13

FBD_D<63..0>

FBD_DBI<5>
FBD_EDC<5>

FBD_D<32>
FBD_D<33>
FBD_D<34>
FBD_D<35>

33
32

34
35
36 FBD_D<36>

FBD_DBI<4>

FBD_D<37>
FBD_D<38>
FBD_D<39>

FBD_D<40>

FBD_EDC<4>

FBD_D<46>
FBD_D<47>

FBD_D<45>
FBD_D<44>
FBD_D<43>
FBD_D<42>
FBD_D<41>

39

37
38

40
41
42
43
44
45
46
47

9.1E<> 12.2A<> 

9.4H> 

9.4H> D5
D4

C65
1UF
6.3V
10%

0402
X5R

GND

COMMON
0402

6.3V
10%

1UF

X5R

C838

X5R
10%
6.3V
1UF

0402
COMMON

6.3V
10%

1UF

X5R
0402

C71

COMMON

GND

1UF
6.3V
10%
X5R
0402

X5R
10%

0402

6.3V
1UF
C69

C834

COMMON

COMMON

C839

10%
X5R
0402

1UF
6.3V

COMMON

6.3V

0402

1UF
C847

COMMON

C852

10%
X5R

4.7UF

COMMON

20%

0603
X5R

6.3V

X5R
0402

1UF
6.3V
10%

C63

COMMON

1UF

0402

6.3V

C61

COMMON

X5R
10%

4.7UF

COMMON

C59

20%
X5R
0603

6.3V

FBD_WCK45*

4.7UF

4.7UF

FBD_WCK459.3H> 

9.3H> 

C828C853

X5R
20%
6.3V

0603
COMMON

X5R

6.3V

0805LP

10UF

20%

COMMON

FBVDDQ

FBVDDQ

6.3V
20%

0603
X5R

C56

COMMON

C826
10UF

20%

COMMON
0805LP
X5R

6.3V

*Page13: MEMORY: FBD Partition 63..32

Normal
add 1k to VSS

VDD
VDD
VDD
VDD

VDD
VDD
VDD

VDD
VDD
VDD
VDD
VDD
VDD
VDD

VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

VDDQ
VDDQ
VDDQ
VDDQ
VDDQ
VDDQ

MF_VSS/SOE*

VSS

VSS
VSS
VSS

VSS
VSS
VSS

VSS
VSS
VSS
VSS
VSS
VSS
VSS

VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ
VSSQ
VSSQ

VSSQ
VSSQ

RAS
CAS
WE
CS

A2_BA0

A5_BA1
A4_BA2
A3_BA3

ABI

A1_A9

A7_A8
A6_A11

A0_A10

RFU_A12

CKE

CLK

RESET

CLK

NC_RFU_A5
NC_RFU_V5

VREFC

SEN

ZQ

IN

IN
IN

IN

x16
NC

NC

NC

NC
NC
NC
NC
NC

NC

NC

NORMAL

x32

DBI2

DBI3

DQ16
DQ17
DQ18
DQ19
DQ20
DQ21
DQ22
DQ23

DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30
DQ31

EDC2

EDC3

WCK23
WCK23

VREFD

OUT

IN

IN

BI

IN
IN

x16
NC

NC

NC
NC
NC
NC
NC
NC

GND
NC

NORMAL

x32

DBI0

DBI1

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

EDC0

EDC1

WCK01
WCK01

VREFD

DQ2
DQ1
DQ0

DQ3

DQ7
DQ6
DQ5
DQ4

DQ8
DQ9

IN
IN

2

3

4

5
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FBVDDQ

GND

FBVDDQ

25.5H< 

40.2

40.2
COMMON

COMMON1%

1%

0402

0402
R87

R632FB_CAL_PD_VDDQ

FB_CAL_PU_GND

FBVDDQ_SENSE_GPU

SNN_FB_VREF_PROBE

GND

16MIL

FBVDDQ

AG11

AF10

Y40
Y11
V40
V39
V11
U39
U11
R40
R11
P39
P11
L41
L35
L33
L32
L30
L29
L27
L24
L23
L20
L18
L17
L15
L14
K32
K30
K29
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20%

C739

COMMON

SMD_7343

AL POLYMER

470uF

0.006R
3.5A@105C

COMMON

SMD_7343

2V
20%

470uF

0.006R
3.5A@105C

C650

AL POLYMER

GND

GND

X5R
0402

10%

1UF
6.3V

COMMON

C664

10%

0402
X5R

COMMON

6.3V

C757

COMMON
0402

10%
X5R

1UF

X5R
10%

10%

0402
X5R

COMMON

X5R
10%

6.3V
1UF
C723

X5R
0805

20%
6.3V

COMMON

C711
22UF

C690

6.3V
1UF

20%
6.3V

C721

COMMON

X5R
0805

22UF

X5R
20%

COMMON

COMMON

COMMON

C734

C706

C703
1UF

0402

6.3V

6.3V

0805

22UF

1UF
6.3V

0402

X5R
0402

6.3V

C657

COMMON

10%

1UF

10%
X5R
0402
COMMON

COMMON

C677
1UF

0402

10%
6.3V

X5R

COMMON

10%
X5R
0402

C691
1UF
6.3V

20%
X5R

22UF
6.3V

C735

COMMON
0805

GND

C758
1UF
6.3V

COMMON

C689

6.3V
20%

22UF

0805
X5R

P2005-A01
B

GND

600-12005-0000-QS1

26-MAR-2013

15 OF 33

COMMON

C736

6.3V
1UF

10%
X5R
0402

COMMON

10%

0402
X5R

GND

COMMON

COMMON

C730

X5R
0402

1UF

10%
6.3V

10%

0402
X5R

C701

6.3V
1UF

C746

6.3V
1UF

X5R
0805
COMMON

20%
4V

C747
47UF

2V
20%
COMMON

SMD_7343

AL POLYMER

470uF

0.006R
3.5A@105C

C2004

VDD33

Partition D 2x 0.1uF, 2x 1uF, 2x 4.7uF, 1x 10uF, and 1x 22uF

Partition B

Partition C

Partition A

FBVDDQ

Page15: GPU Decoupling

2x 0.1uF, 2x 1uF, 2x 4.7uF, 1x 10uF, and 1x 22uF

4.7uF, 0603 (Place Near GPU)

10uF, 0805 (Place Near GPU)

22uF, 0805 (Place Near GPU)

2x 0.1uF, 2x 1uF, 2x 4.7uF, 1x 10uF, and 1x 22uF

2x 0.1uF, 2x 1uF, 2x 4.7uF, 1x 10uF, and 1x 22uF

Based on GB2-X GDDR5 FBVDDQ Decap Guideline

*

0.1uF, 0.47uF & 1uF, 0402 (Place Under GPU)

NVVDD

NVVDD Decoupling caps.  Place under GPU.

20x 1uF, 0402

8x 22uF, 0805

4x 470uF, 7343

4x 47uF, 0805
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17.3F< DACA_I2C_SCL_DVI
50OHM_NETCLASS1

17.3F< 

17.3F< 

17.3F< DACA_I2C_SDA_DVI
50OHM_NETCLASS1

50OHM_NETCLASS1
DACA_HS_DVI

DACA_VS_DVI

50V
22PF

0402

5%
C0G

C43

COMMON

GND

0.068uH
COMMON

LB1
0603

2.2K
5%

R43

0402

R44

COMMON

1

2

1

5V

DACA_I2C_SCL_R
50OHM_NETCLASS1

33
COMMON

2.2K

50V
22PF

5%

C44

0402
C0G

COMMON

GND

0.068uH
COMMON0603

0402
5%

LB2

COMMON

0.027uHL501

50V
2.2PF

0402

0.1PF
C0G

C866

COMMON

GND

2.2PF
C869

0.027uH

COMMON0603

100V
SOT23

100MA

BAV99
D505

NO STUFF

COMMON0603
L504

GND

5V

5V

2

DACA_I2C_SDA_R
50OHM_NETCLASS1

COMMON
33

50OHM_NETCLASS122

2

3

1

DACA_HS_BUF_R
NO STUFF

COMMON5%

33
5%

COMMON
22

5%

50V

17.3F< 

17.3F< 

DAC_RGB
DACA_RED_DVI

DAC_RGB
DACA_GREEN_DVI

17.3F< 

16 OF 33
26-MAR-2013

600-12005-0000-QS1

DACA_BLUE_DVI
DAC_RGB

B
P2005-A01

0402

0.1PF
C0G

COMMON

GND

50V
22PF

5%
C0G

C890

0.047uH
COMMON

NO STUFF

100V
SOT23

100MA

D504
BAV99

0603
L503

50V
22PF

5%
C0G

C867

0402 0402
COMMON

GND

50V
22PF

0402

5%
C0G

C892

COMMON

GND

0.047uH
COMMON0603

L505

NO STUFF

NO STUFF

50V
22PF

0402

5%
C0G

C874

GND

GND

GND

2

3

1

COMMON

150

0402
1%

R735

DACA_VS_BUF_R
NO STUFF
33

5%

COMMON

150

0402
1%

R758

GND

GND

50V
22PF

0402

5%
C0G

C889

COMMON

GND

0.047uH
COMMON0603

L502

50V
22PF

0402

5%
C0G

C862

NO STUFF

GND

COMMON

R729

1%
0402

150

GND

0402

0402

0402

0402

5%

5%

R743

R737

R736

R742

R46
0402

50OHM_NETCLASS1

R47
0402

50OHM_NETCLASS1

DACA_HS_BUF
SC70-5

74AHCT1G08GW
U504

NO STUFF

4

5V

5

2

1

5V

GND

3

50OHM_NETCLASS1

5V

16V
1UF

0603

10%
X5R

C859

NO STUFF

GND

C864

5V

16V
1UF

0603

10%
X5R

NO STUFF

GND

G1

DACA_VS_BUF
SC70-5

74AHCT1G08GW
U503

NO STUFF

4

5

3

2

1

GND

150

0402
1%

R652

COMMON

150

0402
1%

R648

COMMON

GND

GND

DAC_RGB

DAC_RGB

DAC_RGB

DACA_BLUE

DACA_GREEN

DACA_HSYNC

DACA_RED

DACA_VSYNC

DACA_I2C_SCL
DACA_I2C_SDA

150

0402
1%

R655

COMMON

GND

DACA Interface
SKU0000 GK104 256BIT 64Mx32

BD3
BD4

BA20
AY18

AY21

AW21

BA21

GK104-425-A2

AW18

AY20

COMMON

AW20

BGA1745

DACA_RSET

DACA_VREF

124

0402
1%

R643

COMMON

0.1UF
C737

COMMON

C781
0.1UF

10%
X7R

16V

0402

16V

0402
COMMON

X7R
10%

GND
GND

C743
0.1UF
16V

0402

10%
X7R

COMMON

0.1UF
C782

COMMON

C783
1UF

16V

0402

10%
X7R

CHANGED

10%
16V

0402
X5R

IFPCDEF_PLLVDD

C789
4.7UF
6.3V

0603

20%
X5R

COMMON

18.1G< 18.2A> 20.3A< 19.2A< 

sync_buf bypass

sync_buf bypass

vsync buffer

hsync buffer
Place near

Place near

Page16: DACA Interface *

OUT

OUT

OUT

OUT

OUT

OUT

OUT

6/21 DACA

I2CA_SCL
I2CA_SDA

DACA_VSYNC
DACA_HSYNC

DACA_RED

DACA_GREEN

DACA_BLUE

DACA_VREF

DACA_VDD

DACA_RSET

IN
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G3281CE04-021-H
STACK_SHLD_M

J4

COMMON

DDC_5V

C38
4700PF

2
3
4

A18
A17

A4

A12
A13

A1
A2

A9
A10

A3
A11
A19

IFPAB_TXD0
IFPAB_TXD0*

10%
X7R
0402

25V

NO STUFF

GND

IFPAB_TXD2
IFPAB_TXD2*
IFPAB_TXD1
IFPAB_TXD1*

IFPAB_TXD4*

IFPAB_TXD5*
IFPAB_TXD4

17 OF 33
26-MAR-2013

600-12005-0000-QS1

B
P2005-A01

A14

A24
A23

A20
A21

A5

A22

A6
A7

A15

A8

C1

C5

C6

C3
C2

A16

C4

DACA_I2C_SDA_DVI
DACA_I2C_SCL_DVI

IFPAB_TXD6*

IFPAB_TXC

IFPAB_TXD6

IFPAB_TXC*

IFPAB_TXD5

DACA_VS_DVI

DACA_RED_DVI

DACA_HS_DVI

DACA_BLUE_DVI
DACA_GREEN_DVI

DVIA_HPD_C

9
8
6

11
10

GND

16.2H> 

16.1H> 

16.3H> 

16.4H> 

16.4H> 

16.2H> 

16.3H> 

0402

220PF
C896

NO STUFF

0
COMMON

5%
50V

C0G

GND

+0.05R

DVI_HDMI_SIGNALS
DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS
DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS
DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS
DVI_HDMI_SIGNALS

IFPAB_TXD2
IFPAB_TXD2

IFPAB_TXD1
IFPAB_TXD1

IFPAB_TXD0
IFPAB_TXD0

IFPAB_TXC
IFPAB_TXC

IFPAB_TXD2*
IFPAB_TXD2

IFPAB_TXD1*
IFPAB_TXD1

IFPAB_TXC*
IFPAB_TXC

IFPAB_TXD0
IFPAB_TXD0*

BC18
BD18

BH14
BG14

BE17
BF17

BC15
BD15

R823
0603

220PF
50V
5%
C0G
0402

C893

COMMON

GND

DVIA_HPD_R100K
5% COMMON0402

R821

DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

3V3_F

100K

0402

R822

COMMON

5%

GND

DVIA_HPD_R_Q

1B1C1E

1

0402

10K
R795

COMMON

5%

3
Q529

COMMON
2

GND

IFPAB DVI-I-DL

IFPAB_TXD6

IFPAB_TXD4

IFPAB_TXD5

IFPAB_TXD6

IFPAB_TXD4

IFPAB_TXD5

SOT23_1B1C1E
MMBT2222A

SKU0000 GK104 256BIT 64Mx32

IFPAB_TXD6*
IFPAB_TXD6

IFPAB_TXD5*
IFPAB_TXD5

IFPAB_TXD4*
IFPAB_TXD4

SNN_IFPB_TXC*
SNN_IFPB_TXC

SNN_IFPAB_TXD3*
SNN_IFPAB_TXD3BD17

BC17

BG18
BH18

BJ15
BJ14

BG17

BG15
BH15

BH17

SNN_IFPAB_TXD7*BJ18

GPIO14_IFPAB_HPD

SNN_IFPAB_TXD7

AW5

BJ17

GK104-425-A2

BE18

BB15

BGA1745

G1

COMMON

IFPAB_RSET

0.1UF

10%

0402
X7R

16V

C77
1UF
6.3V

0402

C751

NO STUFF
1K

1%0402
R644

X5R
10%

X5R

4.7UF
6.3V

0603

20%

C78

GND

1V_PLL

BB17
BA17

BA18
BB18

COMMON

GND

16V
10%

0.1UF

X7R
0402
COMMON

C740

GND

0.1UF

0402

C742

COMMON

COMMONCOMMON

X7R

16V
10%

X5R

1UF
6.3V
10%

0402
COMMON

C795
4.7UF
C791

COMMON

6.3V
20%
X5R
0603

IFP_IOVDD

USE NVPN: 065-0463-000
G3281CE04-031-H

*Page17: IFPAB DVI-I-DL

19

1/2 LOWER

17

81624

C5A

C1

C2

C3

C5

C4

SHLD13
SHLD05

SHLD24

SHIELD4

SHIELD6

SHIELD3
SHIELD2

SHIELD11
SHIELD10
SHIELD9
SHIELD8

TX0-
TX0+
TX1-
TX1+
TX2-
TX2+

TX3-
TX3+

TX4+

TX5+
DDCC

TX4-

TX5-

SHLDC
GND

TXC-

DDCD
VDDC

VSYNC
TXC+

R

HPD

G

AGND2

AGND1
B

HSYNC

IN
IN

IN

IN

IN

IN

IN

C

E

B

7/21 IFPAB

IFPAB

IFPA_TXD3
IFPA_TXD3

IFPA_TXD2
IFPA_TXD2

IFPA_TXD1
IFPA_TXD1

IFPA_TXD0
IFPA_TXD0

IFPA_TXC
IFPA_TXC

IFPB_TXD7
IFPB_TXD7

IFPB_TXD6
IFPB_TXD6

IFPB_TXD5
IFPB_TXD5

IFPB_TXD4
IFPB_TXD4

IFPB_TXC
IFPB_TXC

GPIO14

IFPAB_PLLVDD

IFPAB_RSET

IFPB_IOVDD

IFPA_IOVDD
IFPA_IOVDD

IFPB_IOVDD

2

3

4

5
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0.03A3.3V 0.406

STACK_SHLD_M
G3281CE04-021-H
J4

COMMON

1
5
7

B18
B17

B9

DDC_5V

4700PF
C39

25V

NO STUFF
0402
X7R
10%

B10

B11
B3
B2
B1

B19

B20

B4
B5

B13
B12

B14

B21
B6
B7

B15
B22

B16
B8
B23
B24

I2CY_SDA_Q
I2CY_SCL_Q

DVIE_HPD_C

GND

IFPCDEF_PLLVDD18.2A> 16.3A< 

COMMON

R30

0402

2.2K
5%

DDC_5V

19.2A< 20.3A< 

DDC_5V

2

DDC_5V

2

R29
2.2K
5%
0402
COMMON

100V
100MA
BAV99

SOT23

D502

NO STUFF

3

1

GND

3

100V

1

GND

GND
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600-12005-0000-QS1

B
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DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS
DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS
DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

BAV99

SOT23

100MA

220PF
C897

D503

NO STUFF

NO STUFF

Q9
2N7002HG
SOT23_1G1D1S
COMMON

3

1
2

3V3_F

COMMON

5%
10K

0402

R52

3V3_F
C48

COMMON

Q10
2N7002HG
SOT23_1G1D1S

3

IFPEF_TX0_C
IFPEF_TX0_C

IFPEF_TXC_C
IFPEF_TXC_C

1
2

IFPEF_TX1_C

5%
50V

COMMON
0

IFPEF_TX2_C
IFPEF_TX2_C

IFPEF_TX1_C

+0.05R0603
R824

5%
50V
220PF
C891

IFPEF_TXC_C

IFPEF_TXD0_C
IFPEF_TXD0_C*

IFPEF_TXD2_C
IFPEF_TXD2_C*

IFPEF_TXD1_C
IFPEF_TXD1_C*

IFPEF_TXC_C*

DVIE_HPD_R

X7R
0402

16V
10%

0.1UF

COMMON

GNDCOMMON

R50

5%
0402

10K

0.1UF

0.1UF
COMMON

COMMON

C28

C30
0.1UF

0.1UF
COMMON

COMMON

C29

C31

0.1UFC32

0.1UF

COMMON

COMMON

100K
COMMON5%0402

C34

R820

0.1UF

0.1UF
COMMON

COMMON

C33

C35

100K

0402

R819

COMMON

5%

DVIE_HPD_R_Q

1B1C1E

DVI_HDMI_SIGNALSIFPEF_TX0_C

IFPEF_TXC_C DVI_HDMI_SIGNALS
IFPEF_TXC_C DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALSIFPEF_TX0_C

DVI_HDMI_SIGNALSIFPEF_TX1_C

DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

DVI_HDMI_SIGNALS

10K
R796

3V3_F

1

0402
COMMON
3

5%

Q528

2
COMMON

SOT23_1B1C1E
MMBT2222A

IFPEF_TX2_C

IFPEF_TX1_C

IFPEF_TX2_C

SNN_IFPEF_AUX
SNN_IFPEF_AUX*

IFPEF_TXD2*

IFPEF_TXD1*

IFPEF_TXD0*

IFPEF_TXC*

IFPEF_TXD1

IFPEF_TXD2

IFPEF_TXD0

GPIO18_IFPEF_HPD

I2CY_SDA
I2CY_SCL

IFPEF_TXC
BE5
BD5

BE6
BD6

BH3
BG3

BG6

BH4
BJ4

BF6

BF8
BE8

AW3

C0G C0G

GND

0402

IFPEF_TX4_C

IFPEF_TX5_C

IFPEF_TX3_C
IFPEF_TX3_C

IFPEF_TX5_C

IFPEF_TX4_C

GND

0402
COMMON

R765

R766

R767
0402

04021%

1%

1% 0402
R768

R769

R770

R771

R772

0402

04021%

1%

0402

04021%

1%

1% 0402
R763

R764

R773

R775

R776

0402

04021%

1%

0402

0402

0402

1%

1%

1%

IFPEF_TXD4_C*
IFPEF_TXD4_C

IFPEF_TXD5_C*
IFPEF_TXD5_C

IFPEF_TXD3_C
IFPEF_TXD3_C*

499

499

499

499

499

499

499

499

499

499

499

499

499
COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

0.1UF

0.1UF
COMMON

COMMON

0.1UF
COMMON

C26

C36

C40
0.1UF

0.1UF

COMMON
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C24

C22

C20

C18

Q524

COMMON

SKU0000 GK104 256BIT 64Mx32

1

1B1C1E
COMMON
0402
5%
10K
R18

3
Q1

2

MMBT2222A
SOT23_1B1C1E
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C15
0.1UF
COMMON

C10

C17

C12

0.1UF

0.1UF

COMMON

COMMON

0.1UF
COMMON

GND

C14

C9

C16

C11

R10
0402 5%

DP_D_HPD_R_Q

100K

0402
5%

R17

COMMON

1

1B1C1E

GND

3V3_F

10K

SOT23_1B1C1E

0402
5%

2

3

MMBT2222A
Q2

R26

COMMON

COMMON

90DIFF_NETCLASS1
90DIFF_NETCLASS1

DP_SIGNALS
DP_SIGNALS

GND

DP_SIGNALS
DP_SIGNALS

DP_SIGNALS
DP_SIGNALS

DP_SIGNALS
DP_SIGNALS

IFPD_L3_C
IFPD_L3_C

IFPD_L2_C
IFPD_L2_C

IFPD_AUX_C
IFPD_AUX_C

IFPD_L0_C
IFPD_L0_C

IFPD_L1_C
IFPD_L1_C

GND

3V3_F

GND

GPIO17_IFPD_HPD

IFPD_AUX
IFPD_AUX*

IFPD_L0
IFPD_L0*

IFPD_L1
IFPD_L1*

IFPD_L2
IFPD_L2*

IFPD_L3
IFPD_L3*

BGA1745
GK104-425-A2
G1

COMMON

BF4
BG4

BH9
BG9

BG11
BH11

BJ11
BJ12

BH12
BG12

AW6

BE12

BB11

BA15
BA14

16V
0.1UF

10%

C775

IFPD_RSET

0402
X7R

COMMON

GND

IFPCDEF_PLLVDD

COMMON
1K

1%0402
R654

C770
0.1UF

COMMON

X7R
10%

0402

16V

GND

GND

19.2A< 
16.3A< 

1V_PLL

18.1G< 18.2A> 

Two cases to be considered:

1. DP AUX to DP connector:  AUX AC coupled

2. DP AUX to DP-DVI dongle: AUX pass through

DP-SKU

Hotplug Detection

Fused DP_PWR

*Page20: IFPD DP

C

E

B

C

E

B

17

19

15

13

11

7

9

5

3

1

20

18

16

14

12

10

8

6

4

2

SHIELD6
SHIELD5
SHIELD4

PWR

GND

GND

CEC
MODE

PWR_RET

GND

GND

GND

SHIELD3
SHIELD2
SHIELD1

AUXP

LANE_3P

AUXN

LANE_3N

HPD

LANE_2P

LANE_1N
LANE_1P

LANE_0N
LANE_0P

LANE_2N

G

SD

G

SD

D

G

S

D

G

S

OUT
OUT
OUT

GND

IN
IN

OC*

EN

C

E

B

DPDVI/HDMI

I2CX_SDA
I2CX_SCL

TXC
TXC

TXD0
TXD0

TXD1
TXD1

TXD2
TXD2

9/21 IFPD

IFPD

IFPD_AUX
IFPD_AUX

IFPD_L3

GPIO17

IFPD_L0
IFPD_L0

IFPD_L1

IFPD_L3

IFPD_L2
IFPD_L2

IFPD_L1

IFPD_RSET

IFPD_PLLVDD

IFPD_IOVDD
IFPD_IOVDD

IN

2

3

4

5
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23.5E< 

32.4H> 21.4H< 

SLI_LED

C11
C7
C3
D11
D7
D3

GND

GND

XTALSSIN_R_BUF

SN74LVC1G126DRYR

NO STUFF
DFN06

1

4

5

U3

6

2

3V3_F

5
6
4

PEX_RST_BUF*3.2D< 

10%
16V

X7R

0.01UF

0402

C45

NO STUFF

GND

3V3_F

1

MIO_REFCLKH

31.2C> 

GND

NONPHY_DUAL_6GND
CON_DUAL_MIO_26_EDGE_6GND
CN1

COMMON

C4
D4
C2

C5
D6
C6
C8
D9

0
1
2

4
3

5

7
6

D10
C10
D12
C12
C13
D5

D8
D13

C9

D1
C1

D2

16V
0.01UF

C47

10%
X7R
0402

R33

NO STUFF

NO STUFF

NO STUFF

R20

0

0

+0.05R

+0.05R

0402

0402

R755

MIO_RASTER_SYNC1

MIOD2_REFCLK1

MIOD8_REFCLK2

10
11

9
8

33
COMMON5%

1K

0402

0402

R732

R749

COMMON

3V3_F

1%

100 3

NO STUFF

R38

5%
0402

22

GND

S
N
N
_
C
L
K
_
B
U
F
_
N
C

XTALSSIN_GPU

21.1H< 32.4H> SLI_LED

XTALSSIN_R5

SOT23_5
PI90LV02

U2

NO STUFF2
4

3

GND

GND

A7
A3
B11
B7
B3

A11

3
2
1

21 OF 33
26-MAR-2013

600-12005-0000-QS1

B
P2005-A01

MIO_REFCLKL

CON_DUAL_MIO_26_EDGE_6GND

0402
1%

NO STUFF

NO STUFF

NO STUFF
0

+0.05R

R22

0
+0.05R0402

0402

R761

CN1

NONPHY_DUAL_6GND
COMMON

A2
B4
A4
A5
B6
A6
A8
B9

B10
A10
B12

A13

A9

A12

B5

MIOD3_REFCLK1*

MIOD7_REFCLK2*

B13
B8

A1
B1

B2

MIOBCLKIN_I2C_SCL2

GPIO22_SWAPRDY_IN
GPIO23_RASTER_SYNC1

RASTER_SYNC0

MIOD9_RASTER_SYNC1

MIOD5_SWAPRDY_IN1

MIOD1_RASTER_SYNC2

MIOA_D<11..0>
MIO_SIGNALS

0
1

3
2

4

6
5

AJ2
AJ7

AJ6
AJ5
AK4
AJ4
AK9
AK3

MIO_SIGNALS
MIO_SIGNALS
MIO_SIGNALS
MIO_SIGNALS

8
7

9

11
10

22.3E<> 21.4D<> 

22.3E<> 21.3A<> 

MIO_SIGNALS

MIO_SIGNALS

MIOA_CLKOUT
SNN_MIOA_CLKOUT*
MIOA_CLKIN

MIOA_VSYNC
MIOA_HSYNC
MIOA_CTL3

MIOB_SWAPRDY_FL_INT2

AM3
AK7
AM2
AK6

MIOA_DE

AK5

AM4

AJ1
AK8

AK2
AK1

AJ3

MIOD6_STEREO1

MIOD4_STEREO2

49.9

49.9

NO STUFF

NO STUFF

NO STUFF

470

1%

1%

5%

COMMON

G1
GK104-425-A2
BGA1745

AK11
AJ11
AJ10

AM1

AJ8

AJ9

R28

0402

0402

R42

R782

0402

MIOA_CAL_PU_GND

MIOA_CAL_PD_VDDQ

0.305
2.5V

0.3050.0V

1.65V
0.305

MIOA_VREF

1K

1K

0402
1%

1%

R677

R678

COMMON

49.9

49.9
COMMON

COMMON

1%

1%

0.1UF
16V

C824

0402
COMMON

0402

10%
X7R

COMMON

GND

FL_STEREO

MIOD11_I2C_SCL1

MIOD0_I2C_SDA1

MIOD4_STEREO2

MIOD10_I2C_SDA2

MIOD8_REFCLK2
MIOD7_REFCLK2*
MIOD6_STEREO1

MIOD3_REFCLK1*
MIOD2_REFCLK1

0

0
COMMON

COMMON

+0.05R

+0.05R

0402

0402

R34

0

COMMON

COMMON

COMMON
0

0

0
COMMON

+0.05R

+0.05R

+0.05R

+0.05R

0402

0402

0402

R21

0402

MIOVSYNC_SWAPRDY_OUT2

MIOVSYNC_SWAPRDY_OUT1

MIOB_CLKOUT_SWAPRDY_IN2

R760

R777

R793

R799COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

MIOD11_I2C_SCL1

MIOD0_I2C_SDA1

MIOB_CTL3_FL_INT1

MIOBCLKIN_I2C_SCL2

MIOD9_RASTER_SYNC1

MIOD1_RASTER_SYNC2

MIOD10_I2C_SDA2

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

0

0

470
5%

0

0

33

NO STUFF

NO STUFF

NO STUFF

NO STUFF

33

33

5%

5%

5%
33

5%

0

0

0

+0.05R

+0.05R

R750
0402

0402
R27

R754

0402+0.05R
0

0

0
+0.05R

+0.05R

+0.05R

NO STUFF

0402

0402

R15

R781

R19

0

0

0402

+0.05R0402
R778

R25

0

2
1

4
3

5

7
6

8
9
10
11

33
CHANGED

5%

0402

MIODE_FL_SYNC

MIODE_FL_SYNC
MIOVSYNC_SWAPRDY_OUT1

MIOVSYNC_SWAPRDY_OUT2
MIOB_CTL3_FL_INT1

R738

0
NO STUFF

MIOB_SWAPRDY_FL_INT2

MIOB_CLKOUT_SWAPRDY_IN2

0402+0.05R
R8

COMMON

COMMON
0

+0.05R

0

0402

+0.05R

R31

NO STUFF

COMMON

+0.05R

R45
0402

0R7
+0.05R

0
COMMON
0
COMMON

0402

+0.05R

+0.05R

R24
0402

0402
R39

0

0

0402

+0.05R

+0.05R

COMMON

COMMON0402
R790

R805

0402

MIO_SIGNALS

MIO_SIGNALS

MIOB_D<11..0>

GPIO21_RASTER_SYNC0
GPIO22_SWAPRDY_IN

MIOA/B Interface and Frame Lock

MIO_SIGNALS

MIO_SIGNALS

MIO_SIGNALS

MIO_SIGNALS
MIO_SIGNALS

+0.05R

+0.05R

+0.05R

+0.05R

SKU0000 GK104 256BIT 64Mx32

R806

R32

R791

0402

0402

0402

0402

0402

R794

R35

R40

R16

R800
0402

0402

0402

0402
R751

0
1
2
3
4
5
6
7
8
9
10
11MIOB_D<11>

MIOB_D<10>
MIOB_D<9>
MIOB_D<8>
MIOB_D<7>
MIOB_D<6>
MIOB_D<5>
MIOB_D<4>
MIOB_D<3>
MIOB_D<2>
MIOB_D<1>
MIOB_D<0>AM8

AM6
AM9
AN9
AN5
AN8

AR2
AN6
AR6

AR7
AN4
AN1

MIOB_VSYNC
MIOB_HSYNC

MIOB_DE

MIOB_CTL3

SNN_MIOB_CLKOUT*
MIOB_CLKOUT

MIOB_CLKIN

21.2E<> 
22.3E<> 

22.3E<> 

AR8
AM7
AN7
AR3

AM5

AN3
AN2

BGA1745
GK104-425-A2

COMMON

0.1UF

10%
16V

X7R

C764
0.1UF

10%
16V

X7R

C800
1UF
C762

10%
16V

X5R

4.7UF

20%
6.3V

X5R

C804

3V3_F

0402

0402

R670

R671

GND

0402
COMMON

0402
COMMON

NO STUFF
0

+0.05R

4

0402

SC70-5

M74VHC1GT08DFT2G

R783

U507

NO STUFF

0402
COMMONCOMMON

0603

GND

3V3_F

5

3

2

1

NO STUFF

0.1UF

0402

10%
X7R

16V

C878

3V3_F

GND

GPIO19_STEREO_OUT22.3E> 
32.4A< 

22.5A< 

G1

AM11
AN11
AR11

0.305
3.3V

AR5

AR4MIOB_CAL_PU_GND

MIOB_CAL_PD_VDDQ

0.3050.0V

GND

49.9

49.9

COMMON

COMMON1%

1%0402

0402
R665

R681

C774

16V
0.1UF

10%

COMMON

X7R
0402

R682
AR1

0.305
1.65V

MIOB_VREF

R686

COMMON

1%
0402

1K

1K

COMMON

1%
0402

0.1UF
C837

COMMON

16V

X7R
10%

0402

GND

GND

GPIO24_SWAPRDY_OUT

I2CB_SCL_R

GPIO5_SLI_LED_DIM

GPIO23_RASTER_SYNC1

I2CB_SDA_R

0.1UF
16V

C763

10%

COMMON

X7R
0402

1UF
16V

C801

10%

0402
X5R

COMMON

4.7UF

0603

6.3V

C805

COMMON

22.3E> 

22.2E> 

21.2E<> 

22.2G> 

22.2G<> 

32.4D< 

22.3E<> 

3V3_F

20%
X5R

GND

*Page21: MIOA/B Interface and FRAME LOCK

IN

IN

SLI_B - EMI SHIELD
2/2

GND
GND

GND
GND
GND

GND

GND
GND
GND

RASTER_SYNC

DR<0>

DR<9>
DR<8>

DR<3>
DR<4>

DR<2>
DR<1>

DR<5>
DR<6>
DR<7>

DR<10>
DR<11>
DR<12>
DR<13>
DR<14>

DR_CMD
DR_CLK

SWAP_RDY

EXT_REFCLK

OUT

IN

RCVR

SLI-FL_A - EMI SHIELD
1/2

GND

GND
GND
GND

GND

GND

GND
GND
GND

DR<2> | REFCLK
DR<3> | REFCLK*
DR<4> | STEREO

RSTR_SYNC  | FL_SYNC
SWAP_RDY   | FL_INT

DR<7> | REFCLK*
DR<6> | STEREO
DR<5> | SWAPRDY_IN

DR<1> | RSTR_SYNC

EXT_REFCLK | SCL

DR<8> | REFCLK
DR<9> | RSTR_SYNC
DR<10>| SDA
DR<11>| SCL
DR<12>| FL_INT
DR<13>| SWAPRDY_OUT*
DR<14>| SWAPRDY_OUT*

DR_CMD| FL_SYNC
DR_CLK| SWAPRDY_IN

DR<0> | SDA

BI
BI

11/21 MIOA

MIOAD0
MIOAD1
MIOAD2
MIOAD3
MIOAD4
MIOAD5
MIOAD6
MIOAD7
MIOAD8
MIOAD9

MIOAD10
MIOAD11

MIOA_CTL3

MIOA_DE

MIOA_HSYNC

MIOA_CLKOUT
MIOA_CLKOUT
MIOA_CLKIN

MIOA_VSYNC

MIOACAL_PD_VDDQ

MIOACAL_PU_GND

VDD33

VDD33
VDD33

MIOA_VREF

BI
BI

IN

12/21 MIOB

MIOBD0
MIOBD1
MIOBD2
MIOBD3
MIOBD4
MIOBD5
MIOBD6
MIOBD7
MIOBD8
MIOBD9

MIOBD10
MIOBD11

MIOB_CLKIN

MIOB_CLKOUT
MIOB_CLKOUT

MIOB_VSYNC
MIOB_HSYNC

MIOB_DE

MIOB_CTL3

MIOBCAL_PD_VDDQ

MIOBCAL_PU_GND

VDD33

VDD33
VDD33

MIOB_VREF

OUT

IN

BI

IN

BI

2

3

4

5
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22.2G> 

31.1B< 22.2G> 

22.2G> 12.3C< 10.3C< 7.3C< 5.3C< 

30.2D> 22.2G> 

12.3C< 

30.2D> 

31.1B< 

30.1A< 

30.1A<> 

26.4H< 

26.4H< 

21.3A< 

21.3A<> 

31.1B< 22.2G> 22.2G> 

30.2D> 

10.3C< 7.3C< 

22.2G> 

18.4D> 

2.0MM
MALE
HDR_1M4

N/A

J9

22.2G> 

5.3C< 

4
3
2
1

GPIO8_THERM_OVERT*
GPIO9_THERM_ALERT*
GPIO10_FBVREF_SEL

GPIO13_FAN_TACH

I2CC_SCL_R

GPIO16_FAN_PWM

I2CC_SDA_R

I2CB_SCL_R
I2CB_SDA_R

FAN_PWR

+0.05R

R512

NO STUFF
0805

0

12V_PEX8_F2

25MIL

12V_F

0805

0
+0.05R

R505

COMMON

NORMC501 C502
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600-12005-0000-QS1

DDC_5V

NO STUFF
33

B
P2005-A01

COMMON

GND

COMMON

10%
16V

X5R
0603

1UF
50V

0402
X7R
10%

1000PF

COMMON

5%0603
R144DDC5V_R

2
1

3 C204
0.1UF

NO STUFF

X7R
10%

0402

16V

GND

4

GND

J7
HDR_1M4

MALE
2.0MM

90
NORM

NO STUFF

BAT54C

200MA
SOT23

30V

D8

COMMON

10K
R741

3V3_F

10K
R41

3V3_F

COMMON

5%
04020402

COMMON

5%

GPIO9_THERM_ALERT*
GPIO8_THERM_OVERT*

3V3_F

0.1UF

0402

C46

NO STUFF

16V

X7R
10%

GND

1

4
6

5

3V3_F

3

21

0402

10K
5%

R164

COMMON

3V3_F3V3_F

10K

0402
5%

R163

COMMON

2.2K

10K

0402
5%

R667

R753

COMMON

COMMON

3V3_F

R756
2.2K

5%
0402

COMMON
0402
5%

3V3_F

GND

3V3_F

R779
2.2K

COMMON

5%
0402

26.4H< 

26.4H< 

26.4H< 

32.2H> 

32.4D< 

26.4H< 

26.4H< 

GND

26.2C< 

26.2C< 

26.1C< 

26.4H< 

25.3A< 

21.3A> 

26.1C< 

26.2C< 

5%
0402

2.2K

SO8_122MIL
TMP411ADGKR

R780

COMMON

U505

NO STUFF

7

2
3

8

THERM_DP
THERM_DN

3V3_F

33
COMMON

32.2H> 

33
COMMON

R798
5%

5%

0402

3.1D> 

3.1D> 

0402
R759

33

33

R757

COMMON0402 5%
R797

0402 5% COMMON

30.2A> 

R165

0402

10K
5%

NO STUFF

32.4A< 22.5A< 

21.3A<> 

21.4D<> 

21.3A< 

21.3A< 

21.2E<> 

21.2E<> 

21.4D<> 

30.2A> 

3V3_F
COMMON

10K

0402
5%

R666

NO STUFF
0402

10K
5%

R804

NO STUFF

R818

5%
10K

0402

22PF
50V

C210

NO STUFF

C0G
0402

5%

GND

STEREO_BUF_R

2

D6

10%
16V

0402
X7R

0.1UF
C199

NO STUFF

GND

SOT23
100V
100MA
BAV99

NO STUFF

GND

1

MISC1: Fan, Thermal, JTAG, GPIO, Stereo

DDC_5V

NO STUFF

SKU0000 GK104 256BIT 64Mx32

0402

10K
R817

5%
10K
5%
0402

R73

COMMON

NO STUFF
33

0402 5%

SOT23_1G1D1S

MAX_CURRENT=0.31A

MAX_VOLTAGE=60V

V_BE_GS=+/-20V
MAX_WATTAGE=0.3W@25C

CONTINUOUS_CURRENT=0.26A@25C

R157

3
Q523

R_DS_ON=3R

2N7002ET1G

NO STUFF
2

1G1D1S

NO STUFF

1

R747
10K
5%
0402

GND

NO STUFF
33

5%0402

3

R149STEREO_BUF
M74VHC1GT08DFT2G

SC70-5

U12

NO STUFF

4

5

3

GPIO12_LOW_PERF*
GPIO13_FAN_TACH

GPIO19_STEREO_OUT

GPIO0_NVAPI_1

GPIO2_NVAPI_3

GPIO4_NVAPI_5

GPIO8_THERM_OVERT*

GPIO10_FBVREF_SEL
SNN_GPIO11_LD_STP_UP

GPIO24_SWAPRDY_OUT
GPIO23_RASTER_SYNC1
GPIO22_SWAPRDY_IN
GPIO21_RASTER_SYNC0
GPIO20_WARN*

GPIO9_THERM_ALERT*

GPIO7_FBVDD_SEL

GPIO5_SLI_LED_DIM

GPIO3_NVAPI_4

GPIO1_NVAPI_2

DDC_5V

GND

I2CS_SCL
I2CS_SDA

I2CC_SCL
I2CC_SDA

I2CB_SDA
I2CB_SCL

BE3

BB5
BB4

BD2
BD1

BF3

GPIO6_PSI*

AT5
AV4
AV2
AT6
AW7
AV7
AT10
AT1
AT4
AW1
AW4
AV1
AT7
AT9

COMMON
BGA1745
GK104-425-A2
G1

BE1

BF1

BF21

BF20

BH20

BJ20

BG20

2200PF

NO STUFF

10%
16V

C860

THERM_DN
0.254

X7R
0402

0.254
THERM_DP

AT2
AV3
AR9
AT3
AV5
AT8

0402

270

180

0402

R719

R720

NO STUFF

NO STUFF

3V3_F

5%

R701

NO STUFF
0402

10K
5%

5%

COMMON
0402

10K
5%

R687

NO STUFF

R715
10K

0402
5%

GND

2

1

GND

KEY6_JTAG_SMALL

3V3_F
HDR_2F4
1.274MM
FEMALE

J599

0

8

4
2NO STUFF1

3
5
7

JTAG_TCLK

JTAG_TRST*
JTAG_TDO
JTAG_TDI
JTAG_TMS

3.1D> 

3.1D> 

3.1D> 

3.1D> 

3.1D> 

GPIO19_STEREO_OUT21.3A< 
32.4A< 

22.3E> 

*Page22: MISC1: Fan, Thermal, JTAG, GPIO, STEREO

PLACE NEAR U505

* JTAG

OUT
BI

BI
OUT

IN

OUT
OUT
OUT

OUT
OUT

OUT
OUT

OUT
OUT
OUT
OUT

VDD

THERM
ALERT

GND

D+
D-

SCL
SDA

IN
BI

IN

OUT

BI
BI
IN

BI
OUT

D

S
G

13/21 MISC_1

GPIO0

GPIO2

I2CS_SCL
I2CS_SDA

I2CC_SCL
I2CC_SDA

I2CB_SDA
I2CB_SCL

GPIO3

GPIO1

GPIO4

GPIO12
GPIO13

GPIO19

GPIO6

GPIO8

GPIO10
GPIO11

GPIO24
GPIO23
GPIO22
GPIO21
GPIO20

GPIO9

GPIO7

GPIO5

THERMDN

THERMDP

JTAG_TMS
JTAG_TCK

JTAG_TDI
JTAG_TDO
JTAG_TRST

KEY

TRST*

TCK

GND
TMS

TDO
VCC
TDI

OUT

OUT

OUT
OUT

IN

IN

2

3

4
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0402

0.1UF
C49

COMMON

10%
16V

X7R

3V3_F

8

4

SO8
GD25Q20TIG

SO8

U4

COMMON
7
3
1

2
5

6

ROM_CS_R

ROM_SI_R

ROM_SCLK_R

10K

0402

R51

COMMON

3V3_F

5%

33

33

33
COMMON

COMMON

COMMON5%

5%

5%

0402

0402

0402
R723

R724

R1059ROM_CS*

ROM_SCLK

ROM_SI
ROM_SO

BA3

BA5
BA4
BA2

GK104-425-A2

COMMON

G1

BGA1745

AW8
BA6

BA7
BA8
BB6

31.2C< 

GND

23 OF 33
26-MAR-2013

600-12005-0000-QS1

3V3_F

100K
COMMON5%0402

R685

B
P2005-A01

GPU_BUFRST*

SNN_PGOOD_OUT_NC

5%
0402

330
R688

NO STUFF

AW9

AV8

AV9

SNN_CEC

GK104-425-A2

COMMON

G1
BGA1745

BB7

AW27

AW28

AT11

AD11

Y39

XTALOUTBUFF

GND

C57

50OHM_NETCLASS1

XTALOUT

BB1

BA1

18PF

COMMON

50V
5%
C0G
0402

GND

+/-10 PPM

XTAL_4PIN_HOSONIC

27 MHZ

COMMON
H10SSMD

Y1

50OHM_NETCLASS1

XTALIN

BB3

BB2

C58
18PF
50V
5%

0402
C0G

COMMON

XTALSSIN_GPU

GND

STRAP4
STRAP3
STRAP2
STRAP1
STRAP0

MULTISTRAP_REF0_GND40.2K
COMMON

0.1UF

COMMON

10%
16V

C704

X7R
0402

0.1UF

COMMON

C659

16V

X7R
10%

0402

GND

0.1UF

0402

10%
X7R

16V

C698

COMMON

0.1UF
16V

0402
COMMON

C761

X7R
10%

1%0402
R710

GND

20%

0603

6.3V
4.7UF

X5R

C93

COMMON

0402

0.1UF
16V

COMMON

C778

X7R
10%

22UF

0805LP

22UF
6.3V

0805

C92

C806

COMMON

COMMON

20%
X5R

10V
20%
X5R

R680
10K
5%

NO STUFF
0402

GND

GND

R74

100K
COMMON0402 5%

10K

0402
NO STUFF

5%

GND

FL_REFCLK_T

XTALSSIN_GPU

3V3_F

R679

10K
5%

R72

23.5E< 21.3H> 

50V

0402

5%
C0G

18PF

0402

C73

NO STUFF

NO STUFF

MISC2: ROM, XTAL, Straps

21.3H> 

SKU0000 GK104 256BIT 64Mx32

1V_PLL

3V3_F

23.5E< 1%
0402

24.9K

0402
1%
4.99K
R55

R56

NO STUFF

COMMON

NO STUFF

5%
0402

10K
R48

30.1K

COMMON

R49

1%
0402

NO STUFF
0402
1%
4.99K
R54

45.3K

0402
1%

R53

COMMON

GND

ROM_SI

ROM_SCLK

ROM_SO

3V3_F

0402
1%
45.3K

1%
0402

4.99K
R68

R714

NO STUFF

COMMON

45.3K

COMMON

1%
0402

R67

NO STUFF

4.99K

0402
1%

R64

34.8K
R716

NO STUFF
0402
1%

GND

0402
1%
24.9K
R718

COMMON

1%
0402

4.99K

0402
1%
4.99K
R63

R721

NO STUFF

COMMON

4.99K

NO STUFF

1%
0402

R60

STRAP3

STRAP4

STRAP1

STRAP2

STRAP0

4.99K
R722

COMMON

1%
0402

33 (66% HIGH) 

0  (100% HIGH)

66 (33% HIGH)

50 (50% HIGH)

Inverted PWM %

PU

XTALOUTBUFF

PU

PD

PD

Smart Fan

XTALSSIN

PD

PD

PU

PU

0110     64Mx32 256-bit Hynix

1001     32Mx32 192-bit Elpida

1011     32Mx32 192-bit Samsung

1101     64Mx32 192-bit Elpida

1010     32Mx32 192-bit Hynix

0101     64Mx32 256-bit Elpida

0111     64Mx32 256-bit Samsung

CFG[3:0] Config Width   Vendor

0011     32Mx32 256-bit Samsung

0010     32Mx32 256-bit Hynix

0001     32Mx32 256-bit Elpida

1110     64Mx32 192-bit Hynix

1111     64Mx32 192-bit Samsung

0000     Reserved

0100     Reserved

3V3

1001

1010

1100

1101

1000

1011

1100     Reserved

1000     Reserved

1110

1111

0001

0000

0110

0101

0011

0100

0010

0111

GND

30k

25k

20k

15k

5k

10k

*

0110 for 64Mx32 256 bit HYNIX for SKU 0 primary memory

45k

35k

0111 for 64Mx32 256 bit SAMSUNG for SKU 0 primary memory
35K PD*
45K PD*

30k PD*

25K PD*

5K PD*

45K PU*

45K PD*

5K PD Desktop*

Page23: MISC2: ROM, XTAL, Straps

25K PD -425 GPU*

0000*

0100 - (0x1184)*

1111*

FOR 3_3V*

0000*

1*

For 128MB*

ENABLED*

FOR GEN2/3*1*

1*

1* 

0*

1* 

1* 

1* 

1*

0*

PCI_DEVID [3:0]*

SOR_EXPOSED [3:0]*

FB[0]_APERTURE_SIZE*

PEX_SPD_CHANGE_GEN3*

PEX_MAX_SPEED*

DP_PLL_VDD_33V*

USER_BIT [3:0]*

3GIO_PADCFG_LUT_ADR*STRAP1

STRAP0

STRAP3

STRAP4

STRAP2

SMB_ALT_ADDR*

RAMCFG[3]*

RAMCFG[1]*

RAMCFG[0]*

*

VGA_DEVICE*

RAMCFG[2]*

ROM_SO

ROM_SI

MULTI_STRAP_REF0_GND

Dedicated BIOS*

For 0x1184*

For 0x1184*

DISABLED*

For 128MB*0*

0*

0*

1*

0*

40.2k 1% TO GND

NC

NC

PCI_DEVID_EXT[5]*

FB[1]_APERTURE_SIZE*

PEX_PLL_EN_TERM100*

PCI_DEVID_EXT[4]*

BINARY PRODUCTION

MULTI-LEVEL

BINARY BRINGUP

SUB_VENDOR*
ROM_SCLK

VCC

GND

HOLD
WP
CS

SCK

SI
SO

OUT

15/21 MISC_2

ROM_CS

ROM_SCLK

ROM_SI
ROM_SO

PGOOD

CEC

BUFRST

MULTISTRAP_REF0_GND

STRAP0
STRAP1
STRAP2

STRAP4
STRAP3

14/21 XTAL/PLL

XTALOUTBUFF

XTALOUT

GPCPLL_AVDD0

SP_PLLVDD

VID_PLLVDD

GPCPLL_AVDD1

LXS_PLLVDD

XTALIN

XTALSSIN

IN
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4
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470PF
C898

COMMON

DDC_5V
5V

5%
C0G

50V

0603

0.406
0.2A

GND

1206
350MA
F501

COMMON

21

5V

0.2A
20MIL

0.1UF
C899

COMMON

5V

10%
X7R

16V

0402

X5R
0603

20%
6.3V
4.7UF
C901

COMMON

20%

0805LP

6.3V
10UF

X5R

COMMON

C900

GND

24 OF 33
26-MAR-2013

600-12005-0000-QS1

B
P2005-A01

1%
0402

124
R1

COMMON

5V_ADJ

383
1%
0402

R3

COMMON

GND

1V_PLL

220R@100MHz
COMMONBEAD_0805

LB5

PEX_VDD

C2005

4
2

ADJ_VR=1.25V
GOI,IGOI,TO263
SOT223_GOI
APL1117UC

U1
COMMON

1

3

0.1UF
16V

X7R

COMMON

C4

0402

10%

PEX_VDD

10V
22UF

20%
X5R

COMMON
0805LP0805LP

C2006

COMMON

2.7A
1.0V

10UF
6.3V
20%
X5R

0.406

16V
10%
X7R
0402

0.1UF
C2007

COMMON

GND

+0.05R

R5000

NO STUFF

0

0402

1.02K
R5013

NO STUFF

+0.05R
0805

0
R5014

1%

PEX_VDD

0.406
2.7A
1.0V

0.680uH
NO STUFF

L2
SMD_5X5

16V
0.01UF

0402
C5003

10%
X7R
NO STUFF1.0V

2.7A

0402
NO STUFF

0.406

NO STUFF+0.05R
0

0402

PS: 5V, PEX_VDD

FBVDDQ

R5012

SKU0000 GK104 256BIT 64Mx32

GND

PEX_VDD

COMMON
0

3V3_F

0805
+0.05R

R5003

NO STUFF

0
+0.05R

10uF
C2012

R5005

NO STUFF

12V_F

0805

0

C2008
10uF

PEX_OVREG_VIN

+0.05R
R621
0402

PS1_1V_RS

3.16K
R5001

R5002

COMMON

COMMON

0402
1%

1%
10K

0402

0
+0.05R
0805

R5004

NO STUFF

12V_PEX8_F2

GND

25V 25V
10%

1206LP
X5R

NO STUFF

GND

1206LP
NO STUFF

10%
X5R

PEX_OVREG_SW

PEX_OVREG_FB_R

PEX_OVREG_BOOT

GND3

8

4
5

6
7

11

GND
1.02K
NO STUFF1%

5V_VIN_D

1000PF

10uF

TPS51313
VR_SW=0.6V
DFN10

0402
R5009

U5000

C5000

NO STUFF

COMMON

COMMON

C7

0.406

16V

0805

10%
X5R

NSR0320MW2T1G

NO STUFF

0
+0.05R
0603

R13

COMMON

0
+0.05R0603

R6

12V_F

+0.05R

R14

0603

0

NO STUFF

5V_VIN_R
0.406 12V

12V_PEX8_F2

D1
1

1000MA
20V

COMMON

SOD323
2

50V

X7R
0402

10%
PS1_1V_FB

6

9
8

7

GS7103NV
SOP8

U2002

COMMON

2

4

3

1

5

SNN_PEXVDD_PGOOD

SNN_PEXVDD_NC

6.3V

X5R
20%

0603

4.7UF
C2009

COMMON

GND

0805LP

10UF
C2010

COMMON

FBVDDQ

6.3V
20%
X5R

GND

C2011

5V

0603
X5R
10%
16V
1UF

GND

5%
10K

0402

R5010

NO STUFF

+0.05R

R5006

0402

0

NO STUFF

10%
X5R

10V

0805LP

4.7UF
C5001

3V3_F

10

9

2

1

PEX_OVREG_EN

PEX_OVREG_PGOOD

PEX_OVREG_VCC

PEX_OVREG_FB

NO STUFF
10K

PEX_OVREG_FB_RC

4.99K
NO STUFF

1%

0402
R5008

1UF

NO STUFF

NO STUFF

0402 5%

GND

R5011

10%
X5R

16V0402
C5002

5.62K
R5007

GND

0402
NO STUFF

1%

PS5_NVVDD_PGOOD

GND

COMMON

25.2A< 26.4H> 

STUFF PEX_VDD OUTPUT CAPS ABOVE
WITH THIS REGULATOR

Vo_Typ=1.256*(1+383/124)+60uA*383=5.16V

Vref=1.256V

STUFF R621 FOR REMOTE SENSE
STUFF R5000 FOR LOCAL SENSE

RCP

PEXVDD - PEX IOVDD/Q

* DDC backdrive

Alternate NVPN: 315-0753-000
GS7103NVSO-R: 315-0614-000

Page24: PS: 5V, PEX_VDD

Vout = Vref * (1+Rtop/Rbot)

1.0528 = 0.8 * (1+3.16K/10.0K)

ADD TESTPOINT VIA TO PEXVDD_PGOOD

Vref=0.8V

RFB2

CCP

RFB1

PLACE BOTH OF THESECAPS NEAR U501

POLYSWITCH

OUT
TAB

G
N
D
/
A
D
J

IN

VOUT

GND
GND

FB

VCNTL

VIN

EN

NC

POK

VIN

GND
SW
SW

GND
THERM

BOOT/NC
EN/FS

PGOOD

VCC

FB

IN
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C216

12V_F

C215C214
C192C187

100uF100uF100uF10UF10UF

SMD_7343

TA POLYMER
1.8A@105C
0.050R

COMMON
20%
16V

GND

560uF

2.5V
20%

C141

COMMON

35A

-35% -10%

FBVDDQ

TA POLYMER
1.8A@105C
0.050R
SMD_7343

COMMON

16V
20%

C121

COMMON
330uF

2.5V
AL POLYMERAL POLYMER

GND

SMD_D60
0.013R
3.6A@105C

FBVDDQ

SMD_7343

3.0A@105C

0.009R

2.5V

SMD_7343

TA POLYMER

20%

470uF

3.9A@45C

C1096

NO STUFF

0.009R

GND

GND

GND

20%
X5R

0805LP

6.3V
10UF
C537

COMMON

SMD_7343
0.050R
1.8A@105C
TA POLYMER

COMMON

16V
20%

GND

10UF
C538

20%
X5R

6.3V

0.470uH

COMMON

20%
X5R
1206

16V

GND

16V
20%
X5R
1206
COMMON

COMMON
SMD_420X400

X7R
10%

2200PF
16V

C164

L7

0805LP0402

GND

COMMON

GND

FBVDDQ_RC1

NO STUFF

GND

R_DS_ON=0.004R@4.5V, 0.003R@10V
CONTINUOUS_CURRENT=120A@25C

2.2
NO STUFF

C179C182C177

+0.05R
0402

R550

NO STUFF

5V

0

1UF 10UF0.1UF

COMMON
1206

20%
X5R

16V

GND

16V
10%
X5R
0603
COMMON

GND

COMMON
0603
X7R

25V
10%

MAX_WATTAGE=2.22W@25C
V_BE_GS=+/-20V

MAX_VOLTAGE=30V

MAX_CURRENT=360A

5%1206
R113

3
2
1

5

NTMFS4935NT1G
LFPAK

Q24

COMMON
4

LFPAK

V_BE_GS=+/-20V

MAX_VOLTAGE=30V

MAX_WATTAGE=2.7W
MAX_CURRENT=100A

CONTINUOUS_CURRENT=68.5A
R_DS_ON=0.009R@10V,0.013R@4.5V

NTMFS4927

MAX_WATTAGE=2.22W@25C

CONTINUOUS_CURRENT=120A@25C
R_DS_ON=0.004R@4.5V, 0.003R@10V

NTMFS4935NT1G

V_BE_GS=+/-20V

MAX_VOLTAGE=30V

MAX_CURRENT=360A

2
1

5

LFPAK

Q31

COMMON

3

4

2.3A@105C
N/A
470uF

LFPAK

COMMON

0.1UF

10%
16V

C518
0402

3
2
1

5

LFPAK

Q17

COMMON
4

LFPAK

14.2H> 

GND

GND

FBVDDQ

25 OF 33
26-MAR-2013

FBVDDQ_SENSE_GPU

600-12005-0000-QS1

100

+0.05R
0
COMMON

COMMON5%0402

0402

+0.05R
0
COMMON0402

R155

R158

R162

50V
10%

NO STUFF

C208

X7R

1000PF

0402

100R161
COMMON5%0402

B
P2005-A01

GND

NO STUFF

1000PF
50V
10%
X7R

PS3_FBVDDQ_FB_R

0402
C213

COMMON
0

+0.05R

PS3_FBVDDQ_FB_RC

PS3_FBVDDQ_GND_SNS

0402
R154

40.2
NO STUFF1%0402

R156

NO STUFF

PS3_FBVDDQ_UG1

PS3_FBVDDQ_LG1

PS3_FBVDDQ_FB

+0.05R
0402

X7R

X7R

25V
4700PF

10%

R544

COMMON

12V_F

0

4.7UF
16V

C523

16V
1UF
C522

10%10%
X5R
0805LP
COMMON

PS3_FBVDDQ_BOOT
COMMON

COMMON

0402
COMMON

X5R

GND

0

1
5%

0402+0.05R

0402

R134

R137

R551

COMMON
0

+0.05R0402

SNN_PS3_FBVDDQ_BOOT2_R

SNN_PS3_FBVDDQ_PH2

SNN_PS3_FBVDDQ_LG2_R

PS3_FBVDDQ_BOOT1_R

PS3_FBVDDQ_UG1_R

PS3_FBVDDQ_LG1_R

SNN_PS3_FBVDDQ_UG2_R

PS3_FBVDDQ_PVCC

PS3_FBVDDQ_PH1

1

2

24

21

23

19

20

17

18

FBVDDQ

5V

+0.05R

R1052

NO STUFF

0

0402

FBVDDQ

R1051

12V_F

NO STUFF
0402
+0.05R
0

R1050

C200

NO STUFF

3V3_F

10K

0402
5%

1UF
16V
10%

15

9

TBD
RT8811
QFN24

U11

COMMON

3

8

5

4

16

PS3_FBVDDQ_VCC

PS3_FBVDDQ_EN

SNN_FBVDDQ_PGOOD

PS3_FBVDDQ_PSI

PS3_FBVDDQ_FREQ

PS3_FBVDDQ_VID

PS3_FBVDDQ_VREF

COMMON

X5R
0402

GND

510K

2.2K

0.1UF

NO STUFF

COMMON5%

5%

10%
16V

X7R
NO STUFF

1%
5.11K
R148

0402

PS3_FBVDDQ_GND_SNS

PS3_FBVDDQ_FB

PS3_FBVDDQ_CP12

10

11

22PF
50V
5%

0402

C207

C211

NO STUFFC0G

PS3_FBVDDQ_CP_RC

0402
C212

33.2K
NO STUFF1%

1000PF

NO STUFF
0402
X7R

50V
10%

GND

PS3_FBVDDQ_CP

16V

0402
X7R
10%

2200PF

0402
R151

C205

COMMON

GND

PS: FBVDD/Q
SKU0000 GK104 256BIT 64Mx32

6

7

PS3_FBVDDQ_TALRT

PS3_FBVDDQ_REF_ADJ

13

14
NO STUFF

31.6K
COMMON

2.2K
5%

25

22

GND

SNN_FBVDDQ_TSNS

PS3_FBVDDQ_REFIN

2200PF

0402
R145

1%0402
R147

10%
16V

X7R

C203

COMMON
0402

3V3_F

0402
1%
17.8K
R150

COMMON

COMMON

0402

0402

0402
C209

R153

R152

12V_F

GND

10K

0402
5%

R1053

NO STUFF

C206

GND

2N7002ET1G
SOT23_1G1D1S

Q517

COMMON

3
1G1D1S

2
1PS3_EN*

SOT23_1B1C1E

R553

COMMON

12V_F

5%
10K

0402

3

MMBT2222A
Q518

COMMON
2

10K
NO STUFF5%

COMMON
0

+0.05R0402

0402
R140

R138

3V3_F

GND

COMMON
0

+0.05R0402

1

1B1C1E

R143

PS3_EN

R575

NO STUFF
0402

10K
5%

NVVDD

0402

1K
5%

R574

COMMON

10%

0402

C536

COMMON

0.1UF

X7R

16V

GPIO7_FBVDD_SEL

10K

0402
5%

R573

COMMON

22.2E> 

PS5_NVVDD_PGOOD

24.4A< 26.4H> 

1UF

10%
16V

X5R
0402
COMMON

FBVDDQ = 1.5V @ 30A

USE GND VIA CLOSE TO FBVVDQ SENSE PIN

VOLTAGEMIN_LINE_WIDTHMAX_CURRENTNETNAME

OPAMP COMPENSATION

GM AMP COMPENSATION

R_REFADJ

C_REF

NO STUFF FOR RICHTEK

FS 510K for 293KHz

R_REF2

R_REF1

STUFF FOR UPI

PU with NVVDD

Page25: PS: FBVDDQ

PU with NVVDD
PWRGD

VOLTAGE OUTPUT LEVELS ARE SET BY CONTROLLING THE LEVEL OF GPIO7

ACCORDING TO THE FOLLOWING TABLE:

1.60V

FBVDDQ OUTPUT VOLTAGE

1.38V0

1

GPIO7 LEVEL

S

D

G

S

D

G

S

D

G

IN

OPENVREG

PVCC

HGATE1

LGATE1

PHASE1

BOOT1

HGATE2

BOOT2

PHASE2

LGATE2

GNDSNS

VSNS

COMP

THERM/GND

VCC

FS

EN

PGOOD

PSI

VID

REFADJ

VREF

REFIN

TALERT

TSNS

GND

D

S
G

C

E

B

IN

IN

2

3

4

5

1
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31.5A< 31.3H> 31.1E> 

26.2C< 

26.2C< 

25.2A< 

26.2C< 

30.1A<> 

29.2A< 30.2A> 

30.1A< 

32.2H> 

26.1C< 

26.1C< 

24.4A< 

22.2E> 

22.2E> 

22.2E> 

22.2E> 

22.2E> 

22.2E> 

22.2G> 

27.2A< 

22.2G<> 

R560

PS5_NVVDD_PGOOD

GPIO0_NVAPI_1
GPIO1_NVAPI_2
GPIO2_NVAPI_3
GPIO3_NVAPI_4
GPIO4_NVAPI_5

GPIO6_PSI*

I2CC_SCL_R

NVVDD_EN

I2CC_SDA_R

COMMON

1%
1K

0402

26 OF 33
26-MAR-2013

600-12005-0000-QS1

B
P2005-A01

NVVDD_VS
NVVDD_VS*

3V3_F

COMMON

3V3_F

R554

5%
0402

10K

NO STUFF

0

1K
COMMON

0402
R552

1%0402
R562

COMMON
0

NVVDD_GPIO6_PSI*

0402

X5R
0402

10%
16V
1UF
C521

R556

COMMON

COMMON

3V3_F

C520
1UF
16V

X5R
10%

5V

1UF
16V
10%
X5R

C519

04020402

GND

COMMON

0
+0.05R0402

R558

NVVDD_EN_RC

GND

COMMON

GND

NVVDD_SDA
NVVDD_SCL

0.01UF
16V
10%
X7R
0402

C534

COMMON

5%
10K

0402

R569

5V

GND

COMMON

NVVDD_GATE6
SNN_NVVDD_CS6
SNN_NVVDD_CS6N

GND

12V_F

3V3_F

10K

0402

R120

COMMON

5%
10K

0402

R119

NO STUFF

5%

NO STUFF

5%

R124
10K

0402

0402

10K
R121

NO STUFF

5%
0402

10K
R118

COMMON

5%

COMMON

5%
0402

R125
10K

GND

NO STUFF

5%
10K

0402

R122

COMMON

5%
10K

0402

R126

COMMON

GPIO4_NVAPI_5

5%
10K

0402

R123

5%
0402

10K
R127

NO STUFF

GPIO2_NVAPI_3

GPIO1_NVAPI_2

GPIO0_NVAPI_1

GPIO3_NVAPI_4

ASSY1

40
38
37

36
35

31
32
33
34

30
29
28
27

VR_MODULE_P2201_GENERIC

COMMON
SMD40

1
2
3

4
5

7
6

8
9

15
14
13

11
10

10K
R117

3V3_F

5%

NVVDD_NTCN

COMMON
0402

NO STUFF
100K

39

26
25
24

21
22
23

20
19
18

17

16

12

GND

PS: NVVDD Controller
SKU0000 GK104 256BIT 64Mx32

10K
5%

R570

5V

0603 5%
R538

0402
NO STUFF

NVVDD_GATE3

NVVDD_GATE1
NVVDD_GATE2

NVVDD_CS4N
NVVDD_CS4

NVVDD_CS3
NVVDD_CS3N
NVVDD_CS2
NVVDD_CS2N

NVVDD_NTCP

NVVDD_CS1N
NVVDD_CS1

NVVDD_DRVON

27.4A< 

27.2A< 

28.3A< 

29.2F> 

29.2F> 

27.4F> 

27.4F> 

28.3F> 

28.4F> 

27.2F> 

27.2F> 

27.4A< 28.4A< 28.2A< 

NVVDD_GATE4

NVVDD_CS5N

NVVDD_GATE5
NVVDD_CS5

29.1A< 

28.2F> 

28.1A< 

28.1F> 

22.2E> 

22.2E> 

22.2E> 

22.2E> 

22.2E> 

29.2A< 

26.4H< 

26.4H< 

26.4H< 

26.4H< 

26.4H< 

NVVDD_VS*

NVVDD_VS

0402

220PF
C535

NO STUFF

R565
100

0402
COMMON

1%

NVVDD

5%
50V

C0G

1%
100

0402

R566

COMMON

GND

COMMON

COMMON

0R567
0402+0.05R

0
+0.05R0402

R568GND_SENSE

NVVDD_SENSE3.4G> 

3.4G> 

PSI DRVON enabled for either 3 or 4 phases

PSI intended for lower power states
switching from 5 phases down to 1 or 2 phases

13 245

ON THE SAME OF THE BOARD AS THE INDUCTOR
PLACE NTC_N RESISTOR CLOSE TO PHASE 1 INDUCTOR AND

operation
4-Phase
Stuff for

P-STATE VOLTAGES

1. P0 at 1.05V to 1.15V (depending on VB)

4. VID set to 0.9V during GPIO tri-state
VID[5:1]=11000 to set 0.9125V

3. Read VID
2. Hold at 1.10V for 170uS
1. Ramp 0V to 1.10V in ~2mS

2. P8/P12 at 0.80V

SOFT START (VR11)

*NTC resistor 1s a placeholder

GPIO0
VID_1

1.2125V

1.2000V

0

1.1875V

VOUT

1
0

1.1500V

1.0750V

1.1625V

1.1375V

1.1250V

1.1125V

1.1000V

1.0875V

1.0625V

1.1750V

1
0

1

0

1

1
0

0

0

1

1

1.0250V

0.9500V

1.0125V

1.0500V

0.9375V

0.9750V

0.9625V

0.9875V

1.0000V

1.0375V

0

0

1

1

1
0

0

1

0

GPIO1

Page26: PS: NVVDD Controller

GPIO2

0
00

1
0

0

VID_2VID_3

VID Table
VID_4

0
0
0

GPIO3GPIO4
VID_5

0

0
0

0

1

0

0

1

1

0
1

0

1
0

1
0

1
1

1

0
0

0

1

1 0

1

0

1

0

0
0

1

1
1

1

1

0
0

1
1

0
0

1

0
0

0
0

0
0
0

1

1

1

1

0

1

0

1

1

1

0

0

00

0

0
0

0

0
0
0

0
0

0

0
0

1
1

1

1
1

1
1

0.9250V1111 0

0.8250V

0
0.8500V

0.9000V

0

1

1

0
1

1
0 0.8375V

0.8625V

0.8750V

0.8875V

0.9125V

1

0

1

1
1

0
0

1
1

0
0

0
0

1
1

0
1

1
1

1
1

1

1

1

1

1
1

1

1
1
1
1

IN
IN
IN
IN
IN
IN

IN
IN

IN
OUT

3V3_F
5V

12V

VID4
VID5
PSI

VID3

PGOOD
EN

VSENSE

GND
GND

CS6
CS6N

GATE6

PWMVBT/VID1
PWMVID/VID2

I2C_SCL
I2C_SDA

VSENSE*

NTC_N
NTC_P
DRVON

CS3
CS4N

CS3N

CS1
CS2N

CS1N

CS2

CS4

GATE1

GND

GATE4

GND

CS5N

GATE3
GATE2

CS5
GATE5

IN

OUT

IN

IN
IN

IN
IN

IN

OUT

IN

OUT

OUT
OUT

IN

OUT
IN

IN

IN

IN

IN

IN

IN

IN

2

3

4

5
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100uF

SMD_7343

TA POLYMER

20%
16V

1.8A@105C
0.050R

C1100

NO STUFF

12V_PEX8_F2

TA POLYMER
1.8A@105C
0.050R

20%

SMD_7343

100uF

16V

C1099

NO STUFF

GND

560uF

2.5V
AL POLYMER
3.6A@105C
0.013R
SMD_D60

20%

C142

NO STUFF

NVVDD

GND

20MIL

22UF
10V

C558

1.05V
125A

20%
X5R
0805LP
NO STUFF

0805LP

22UF
C557

NO STUFF

10V
22UF
C546

6.3V
20% 20%

X5R

COMMON

X5R
0805

NO STUFF

10V
22UF
C547

20%
X5R
0805LP0805LP

NO STUFF

20%

TA POLYMER

100uF

SMD_7343
0.050R
1.8A@105C

16V

C1098

NO STUFF

12V_PEX6_F1

AL POLYMER

NO STUFF
47uF

10%
16V

C227

1.5A@105C

GND

6.3V

C556
10UF

6.3V
10UF
C548

20% 20%

0805LP
X5R X5R

NO STUFF

6.3V
22UF
C550

20%

COMMON
0805
X5R

26.4C< 

26.4C< 

X5R
20%

22UF

0805

6.3V

C549

COMMON

NVVDD_CS1N

NVVDD_CS1

SMD_7343
0.055R

R586
10

0603

4.7UF
6.3V

C577

NO STUFF

0402

4.7UF

COMMON

1%

C158

6.3V
20% 20%

0603
X5R X5R

COMMON

NVVDD

2.5V
AL POLYMER
3.6A@105C
0.013R
SMD_D60

20%

560uF
C150

NO STUFF

3.6A@105C
AL POLYMER

560uF
NO STUFF

0.013R

2.5V
20%

C156

SMD_D60

NVVDD

0.013R
3.6A@105C
AL POLYMER
2.5V
20%

560uF
C144

NO STUFF

GND

SMD_D60

560uF

20%
2.5V
AL POLYMER
3.6A@105C
0.013R
SMD_D60

C155

NO STUFF

GND

27 OF 33
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600-12005-0000-QS1

6.3V

0805

22UF
C553

COMMON

20%
X5R

NO STUFF

22UF
10V

X5R
20%

C552

0805LP

B
P2005-A01

AL POLYMER
3.6A@105C

0805LP
NO STUFF

NO STUFF

2.5V

0.013R

20%

560uF
C145

SMD_D60

26.4C< 

26.4C< 

AL POLYMER
1.5A@105C

47uF

0.055R
SMD_7343

10%
16V

C222

NO STUFF

NVVDD_CS3

NVVDD_CS3N

0402

R587

COMMON

1%
10

C583
10UF

20%
6.3V

X5R

NO STUFF

X5R
20%

0805LP

6.3V
10UF
C561

6.3V
20%
X5R
0805

22UF
C562

COMMON

22UF

0805

6.3V

X5R
20%

C554

COMMON

4.7UF
6.3V

0603

C575

NO STUFF

X5R
20%

4.7UF

NO STUFF

6.3V
20%
X5R
0603

C581

12V_PEX8_F2

SMD_D60

180uF

20%
16V
AL POLYMER

0.022R
3.3A@105C

180uF

0.022R
SMD_D60

3.3A@105C
AL POLYMER

C224

C221

NO STUFF

NO STUFF

NO STUFF
270uF

AL POLYMER

COMMON

C229

20%
16V

12V_PEX8_F2

10uF

10%
X5R

25V

C194
10UF
C189

16V
10%
X5RX5R

20%

1uF
25V

C174

5.5A@105C

GND

10K

16V
0.1UF

NO STUFF5%

0402

0.010R
COMBI_TH_D80_D50

0402

C539

R581

GND

R577
0

0.220uH
COMMON

21

PS5_NVVDD_RC1

SMD_420X400
L8

2200PF
50V

C166

COMMON

+0.05R
0402

10%

0.406

1

1206
5%

X7R
0603

R114

NO STUFF

NO STUFF

1206LP
COMMONCOMMON

0805LP
COMMON
SMD

MAX_CURRENT=360A

NTMFS4935NT1G

MAX_VOLTAGE=30V
CONTINUOUS_CURRENT=120A@25C
R_DS_ON=0.004R@4.5V, 0.003R@10V

MAX_WATTAGE=2.22W@25C
V_BE_GS=+/-20V

Q18
5

COMMON
LFPAK

1
2
3

GND

4

LFPAK

0.47UF
C171

16V
10%

COMMON

X7R
0603

GND

V_BE_GS=+/-20V

MAX_VOLTAGE=30V

MAX_WATTAGE=2.7W
MAX_CURRENT=100A

CONTINUOUS_CURRENT=68.5A
R_DS_ON=0.009R@10V,0.013R@4.5V

NTMFS4927

5
Q32

LFPAK
COMMON1
2
3

4

MAX_WATTAGE=2.22W@25C
MAX_CURRENT=360A

V_BE_GS=+/-20V

MAX_VOLTAGE=30V
CONTINUOUS_CURRENT=120A@25C
R_DS_ON=0.004R@4.5V, 0.003R@10V

NTMFS4935NT1G

5
Q25

3
2
1
LFPAK
COMMON

LFPAK

4

LFPAK

PS5_UG1_R

5%
10K
R547

0.381
0

1UF

COMMON

16V

PS5_PHASE1

2200PF

0603

C528

NO STUFF

NO STUFF
0402

COMMON
X7R
10%

50V

X7R
10%

12V_PEX8_F2

16V
20%

AL POLYMER
5.5A@105C

12V_PEX8_F2

GND

16V
20%

270uF

0.010R

C225

COMMON

GND

0.1UF
NO STUFF

NO STUFF
10K

16V

5%

COMBI_TH_D80_D50

0402
C540

GND

0402
R583

0402
+0.05R
0
R578

COMMON

10uF

1206LP

C201

COMMON

X5R
10%
25V

10uF

1206LP
X5R

COMMON

C195

25V
10%

X5R
20%

1uF
25V

SMD

C173

COMMON

0.220uH
COMMON

2

PS5_NVVDD_RC3

SMD_420X400
1L4

50V
10%

0603

2200PF

X7R

C167

NO STUFF

0.406

1206

R112

NO STUFF

1
5%

GND

MAX_WATTAGE=2.22W@25C
MAX_CURRENT=360A

V_BE_GS=+/-20V

MAX_VOLTAGE=30V
CONTINUOUS_CURRENT=120A@25C
R_DS_ON=0.004R@4.5V, 0.003R@10V

NTMFS4935NT1G

2
1

5

LFPAK

Q19

COMMON

3

GND

PS: NVVDD Phase 1,3

4

LFPAK

SKU0000 GK104 256BIT 64Mx32

16V
10%

0603
X7R

0.47UF
C170

COMMON

GND

GND

V_BE_GS=+/-20V

MAX_VOLTAGE=30V

MAX_WATTAGE=2.7W
MAX_CURRENT=100A

NTMFS4927

CONTINUOUS_CURRENT=68.5A
R_DS_ON=0.009R@10V,0.013R@4.5V

Q33
5

LFPAK
COMMON1
2
3

4

LFPAK

GND

PS5_UG3_R
0.381

0402

10K
R548

NO STUFF

5%

NTMFS4935NT1G

CONTINUOUS_CURRENT=120A@25C
R_DS_ON=0.004R@4.5V, 0.003R@10V

MAX_WATTAGE=2.22W@25C
MAX_CURRENT=360A

V_BE_GS=+/-20V

MAX_VOLTAGE=30V

LFPAK

Q23

COMMON

5

2
1

3

GND

PS5_PHASE3

4

LFPAK

PS5_LG3

2200PF
C526

NO STUFF
0603

50V

X7R
10%

GND

+0.05R

COMMON

0603

C533

R539

1

PS5_PHASE1

PS5_UG1

PS5_BOOT1_R

R1055
0603 5% 0805LP

COMMON

PS5_BOOT1

PS5_LG1

0.381

0.381

0.381

0.381

3 NO STUFF
1N4148

0.3811

8

7

MOSFET_DRIVE

1SOT23
D5

U6

COMMON
DFN8

RT9611AGQW

2

3

5

7

8

MOSFET_DRIVE
NCP81062MNTWG

4

6

DFN8

U40

NO STUFF

9

2

12V_F5V

R128

COMMON
0603
5%
2.2

210K

0402
1%

R129

R131

COMMON

100K
5%
0402
COMMON

GND

0.305

GND

PS5_VCC1

0805LP
COMMON

10%
16V
1UF
C184

X7R

NVVDD_EN

NVVDD_GATE1

31.3H> 
26.4H< 

26.4C> 

31.5A< 
29.2A< 
31.1E> 30.2A> 

0

COMMON

1UF

X7R
10%
16V

+0.05R0603
R541

C531
0805LP

PS5_BOOT3_R

1
5%

PS5_PHASE3

PS5_UG3

R1054

COMMON
0603

PS5_BOOT3

0.381

0.381

0.381

5

1

4

3

9
6

0.381

7

8

1

MOSFET_DRIVE

1N4148
NO STUFF31

D2

RT9611AGQW

SOT23

U7

DFN8

3

2
COMMON

PS5_LG3
0.3815

7

8

1

MOSFET_DRIVE
NCP81062MNTWG

4

6
9

DFN8

U41

NO STUFF
2

3

5

4

6
9

0.305

12V_F

R561

5V

210K

0603
5%
2.2
R136

COMMON

0402
1%

100K
5%
0402

R559

COMMON

COMMON

GND

NVVDD_DRVON

NVVDD_GATE3

28.4A< 
26.4C> 

26.4C> 

29.2A< 
28.2A< 

GND

PS5_VCC3

0805LP
COMMON

C198
1UF
16V
10%
X7R

Q32    Q33

Q29
PLACE ONE OF THESE NEAR TOP FET OF PH5

PLACE ONE OF THESE NEAR TOP FET OF PH1 or PH3

Q30    Q34
PLACE NEAR TOP FET OF PH2 or PH4

WITH THE THT 270uF SHOWN TO THE LEFT
PLACE THESE TWO CAPS TOGETHER

PLACE THESE TWO CAPS TOGETHER
WITH THE THT 270uF SHOWN TO THE LEFT

* place close to drain of Top FET

* place close to drain of Top FET
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S

D

G

S

D

G

S

D

G

DRVH

SWN

BST

DRVL
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VCC

PGND
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DRVH

SWN

BST

DRVL

OD*/NC
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VCC

PGND
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DRVH

SWN

BST

DRVL

OD*/NC
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VCC

PGND
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DRVH
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560uF
NO STUFF

C146

NVVDD

20%

SMD_D60
0.013R
3.6A@105C
AL POLYMER
2.5V

GND

22UF
10V

C566
22UF
6.3V

C567

NO STUFF
0805LP
X5R
20%

COMMON
0805
X5R
20%

22UF
C568

COMMON

26.4C< 

16V
AL POLYMER

10%

47uF
C226

NO STUFF

1.5A@105C

SMD_7343
0.055R

6.3V
10UF
C543

6.3V
22UF
6.3V

C572

0805
X5R
20%

NO STUFF
0805LP
X5R
20%

0805

20%
X5R

COMMON
0805LP
X5R
20%
6.3V
10UF
C565

NO STUFF

26.4C< 

6.3V
4.7UF
C578

4.7UF
C576

6.3V

NO STUFF

20%
X5R
0603

NO STUFF

X5R
0603

20%

C147

NVVDD

C559C555
560uF

2.5V
AL POLYMER
3.6A@105C
0.013R
SMD_D60

NO STUFF
20%

GND

28 OF 33
26-MAR-2013

600-12005-0000-QS1

X5R
20%

22UF

0805LP

10V

NO STUFF

20%

22UF

X5R
0805LP

10V

NO STUFF

B
P2005-A01

0805LP

6.3V
10UF

20%
X5R

C551

NO STUFF

26.4C< 

26.4C< 

C582C579 C574 C545 C573
22UF

COMMON

X5R

6.3V
20%

08050805LP
NO STUFF

6.3V

X5R

10UF

20%

NO STUFF
0805LP
X5R

10UF

20%
6.3V

4.7UF

X5R

6.3V
20%

0603
NO STUFF

4.7UF

X5R
0603

6.3V
20%

NO STUFF

NVVDD_CS5N

NVVDD_CS2N

NVVDD_CS2

NVVDD_CS5

0402

AL POLYMER
3.3A@105C

R588

R589

NO STUFF

COMMON

COMMON

20%

180uF

16V

C228

12V_PEX8_F2

0.022R
SMD_D60

GND

COMBI_TH_D80_D50

270uF
C220

COMMON
20%
16V
AL POLYMER
5.5A@105C
0.010R

GND

12V_PEX8_F2

16V
10%

10UF
C178

X5R
0805LP
COMMON

16V
10%
X5R
0805LP

10UF
C185

COMMON

25V
1uF

20%

C175

X5R
SMD
COMMON

10
1%
0402

0.220uH

0.1UF
NO STUFF

NO STUFF

COMMON

10K
5%

16V

0402

0402
C542

R584

21L5

PS5_NVVDD_RC5
0.406

SMD_420X400

1206

50V

0603
X7R
10%

2200PF
C168

R115

NO STUFF

NO STUFF

0
+0.05R
0402

R579

COMMON

5
Q20
NTMFS4935NT1G

1
5%

GND

MAX_CURRENT=360A

CONTINUOUS_CURRENT=120A@25C
R_DS_ON=0.004R@4.5V, 0.003R@10V

MAX_WATTAGE=2.22W@25C
V_BE_GS=+/-20V

MAX_VOLTAGE=30V
COMMON

3
2
1
LFPAK

GND

0603

0.47UF
C172

COMMON

16V
10%
X7R

GND

LFPAK

R_DS_ON=0.009R@10V,0.013R@4.5V
CONTINUOUS_CURRENT=68.5A

NTMFS4927

MAX_CURRENT=100A
MAX_WATTAGE=2.7W
V_BE_GS=+/-20V

MAX_VOLTAGE=30V

LFPAK
COMMON

5
Q29

1

3
2

5
Q26
NTMFS4935NT1G

4

R_DS_ON=0.004R@4.5V, 0.003R@10V

MAX_WATTAGE=2.22W@25C

CONTINUOUS_CURRENT=120A@25C

V_BE_GS=+/-20V

MAX_CURRENT=360A

MAX_VOLTAGE=30V
COMMON
LFPAK

1
2
3

GND

4

LFPAK

LFPAK

PS5_PHASE5

PS5_LG5

PS5_UG5_R
0.381

10K
R545

5%

NO STUFF
0402

4

0603
X7R
10%
50V
2200PF
C527

NO STUFF

GND

GND

1%
10

0.220uH

10K

0.1UF
NO STUFF

NO STUFF

COMMON

5%

16V

0402

0402
C541

R582

21

SMD_420X400
L3

12V_PEX6_F1

16V
10%

10UF
C190

X5R
0805LP
COMMON

16V
10%
X5R

10UF

0805LP

C186

COMMON

25V
1uF

20%

C181

SMD
X5R

COMMON

R576

+0.05R
0

0402
COMMON

C169

PS5_NVVDD_RC2
0.406

1206

X7R
10%
50V

0603

2200PF

R116

NO STUFF

NO STUFF

1
5%

GND

R_DS_ON=0.004R@4.5V, 0.003R@10V

MAX_WATTAGE=2.22W@25C
MAX_CURRENT=360A

CONTINUOUS_CURRENT=120A@25C

NTMFS4935NT1G

V_BE_GS=+/-20V

MAX_VOLTAGE=30V
COMMON1

5

LFPAK

Q21

2
3

GND

PS: NVVDD Phase 2,5
SKU0000 GK104 256BIT 64Mx32

0.47UF

0603

C176

COMMON

16V
10%
X7R

GND

R_DS_ON=0.009R@10V,0.013R@4.5V
CONTINUOUS_CURRENT=68.5A

NTMFS4927

MAX_CURRENT=100A
MAX_WATTAGE=2.7W

LFPAK

V_BE_GS=+/-20V

MAX_VOLTAGE=30V
COMMON

5
Q30

3
2
1

5

LFPAK

4

LFPAK

PS5_PHASE2

PS5_UG2_R
0.381

10K

0402
5%

R549

NO STUFF

4

LFPAK
NTMFS4935NT1G

CONTINUOUS_CURRENT=120A@25C
R_DS_ON=0.004R@4.5V, 0.003R@10V

MAX_WATTAGE=2.22W@25C
MAX_CURRENT=360A

MAX_VOLTAGE=30V

V_BE_GS=+/-20V

COMMON

Q27

LFPAK

1
2
3

GND

4PS5_LG2

X7R

50V
2200PF

10%

C525

GND

0603
NO STUFF

PS5_BOOT5_R
0.381

NO STUFF3
1N4148

1SOT23
D3

U8

0
COMMON+0.05R

1UF
16V

0603

10%
X7R
COMMON

0805LP
C532

R542

1

PS5_UG5

PS5_PHASE5

5%

R1057

0603
COMMON

PS5_BOOT5
0.381

0.381

0.3818

1

7

0.381

COMMON

MOSFET_DRIVE
RT9611AGQW

DFN8

PS5_LG55

7

8

1

NCP81062MNTWG
MOSFET_DRIVE

NO STUFF

U43

DFN8

4

9
6

3

2

4

3

2

12V_F

2.2
R133

5%

5V

100K

210K
R571

R572

COMMON

1%
0402

NVVDD_GATE526.4C> 

5% 0603
COMMON

0.305

COMMON
0402

GND

PS5_VCC5

1UF

X7R
0805LP

10%

C196

16V

COMMON

GND

NVVDD_DRVON

29.2A< 

28.4A< 
26.4C> 
27.4A< 

COMMON
0

+0.05R

COMMON

16V
10%

1UF

X7R

0603

0805LP
C530

R543

PS5_PHASE2

PS5_UG2

R1056
1

5%
COMMON

PS5_BOO2_R

PS5_BOOT2
0603

0.381

5

1N4148
NO STUFF31SOT23

D4

0.381

0.381

7

8

0.3811

DFN8
MOSFET_DRIVE
RT9611AGQW
U9

COMMON

PS5_LG25 0.381

8

7

1

NCP81062MNTWG

DFN8
MOSFET_DRIVE

U42

NO STUFF

5

9
6

12V_F

R557
210K

COMMON
0402
1%

2

COMMON

R135
2.2

0603
5%

4

3

PS5_VCC2

C191
1UF
16V

COMMON

R555
100K

0402
5%

NVVDD_DRVON

0.305

GND

5V

NVVDD_GATE226.4C> 

29.2A< 
28.2A< 27.4A< 26.4C> 

10%

6
9

0805LP
COMMON

X7R

2

3

4

GND

6
9

PLACE THESE TWO CAPS TOGETHER
WITH THE THT 270uF SHOWN TO THE LEFT

* place close to drain of Top FET

* place close to drain of Top FET
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NVVDD

NVVDD

22UF
10V

0805LP
X5R
20%

C569

NO STUFF

10V

0805LP
X5R

22UF

20%

C570

NO STUFF

GND

X5R

6.3V

NO STUFF

C571

0805LP

10UF

20%

10UF

0805LP

C560

NO STUFF

SMD_7343
0.055R

47uF

10%

AL POLYMER
16V

1.5A@105C

C218

NO STUFF

AL POLYMER
3.3A@105C

SMD_D60

180uF
NO STUFF

0.022R

16V
20%

C217

6.3V

X5R
20%

0805LP
NO STUFF

C564
10UF
6.3V

X5R
20%

0805

22UF

20%

C563

COMMON

6.3V

X5R

26.4C< 

26.4C< 

NVVDD_CS4N

NVVDD_CS4

0402

R590

COMMON

1%
10

4.7UF
6.3V
20%

C580

NO STUFF

X5R
0603

6.3V

0603

4.7UF
C159

COMMON

20%
X5R

NVVDD

2V
AL POLYMER
3.0A@105C

SMD_7343
0.009R

+10% -35%

330uF

330uF

+10% -35%
2V
AL POLYMER
3.0A@105C
0.009R
SMD_7343

C163

C148

NO STUFF

COMMON

SMD_7343

3.0A@105C
AL POLYMER

+10% -35%

330uF
NO STUFF

0.009R

2V

C161

GND

330uF

+10% -35%

AL POLYMER
3.0A@105C
0.009R
SMD_7343

C160

NO STUFF

2V

330uF

+10% -35%

SMD_7343

3.0A@105C
AL POLYMER
2V

0.009R

C157

COMMON

GND

SMD_7343
0.009R
3.0A@105C
AL POLYMER

+10% -35%

330uF
C153

COMMON

2V

29 OF 33
26-MAR-2013

600-12005-0000-QS1

B
P2005-A01

SMD_7343
0.009R
3.0A@105C
AL POLYMER

+10% -35%

330uF
C152

COMMON

2V
+10% -35%

AL POLYMER
3.0A@105C

330uF

2V

0.009R
SMD_7343

C151

COMMON

330uF

+10% -35%

AL POLYMER
3.0A@105C
0.009R
SMD_7343

C149

COMMON

2V
+10% -35%

AL POLYMER
3.0A@105C

330uF

2V

0.009R
SMD_7343

C154

COMMON

SMD_7343

3.0A@105C
AL POLYMER

+10% -35%

SMD_7343

3.0A@105C
AL POLYMER

+10% -35%
NO STUFF
330uF

0.009R

2V

C162

2V

330uF

0.009R

C143

COMMON

12V_PEX6_F1

GND

12V_PEX6_F1

AL POLYMER
16V

270uF

5.5A@105C

20%

0.010R
COMBI_TH_D80_D50

C219

COMMON

0805LP
COMMON

C193
10UF
16V

X5R
10%

16V
10%

10UF

COMMON

C188

0805LP
X5RX5R

20%

SMD
COMMON

C183

25V
1uF

10K
NO STUFF5%

0.1UF
NO STUFF16V

0402

0402
C544

R585

GND

0402
+0.05R
0

COMMON

R580

21 0.220uHL6
COMMON

PS5_NVVDD_RC4

SMD_420X400

16MIL

2200PF

0603

10%
X7R

50V

C165

NO STUFF

1206

1
5%

R111

NO STUFF

GND

CONTINUOUS_CURRENT=120A@25C
R_DS_ON=0.004R@4.5V, 0.003R@10V
MAX_CURRENT=360A

MAX_VOLTAGE=30V

V_BE_GS=+/-20V
MAX_WATTAGE=2.22W@25C

GND

LFPAK
NTMFS4935NT1G
Q22

COMMON

5

1
2
3

4

LFPAK

R_DS_ON=0.009R@10V,0.013R@4.5V

R_DS_ON=0.004R@4.5V, 0.003R@10V

0603
X7R

16V
0.47UF

10%

C180

COMMON

MAX_VOLTAGE=30V

GND

CONTINUOUS_CURRENT=68.5A

MAX_CURRENT=100A
MAX_WATTAGE=2.7W
V_BE_GS=+/-20V

LFPAK
NTMFS4927
COMMON

5

1

Q34
LFPAK

4

2
3

MAX_VOLTAGE=30V

V_BE_GS=+/-20V

MAX_CURRENT=360A

CONTINUOUS_CURRENT=120A@25C

NTMFS4935NT1G

MAX_WATTAGE=2.22W@25C

Q28
5

LFPAK
COMMON1
2
3

4

GND

PS5_PHASE4

LFPAK

0.381
PS5_UG4_R

NO STUFF

0
COMMON

0402
5%
10K
R5461UF

16V
10%

COMMON
X7R

C524
2200PF

PS5_LG4

NO STUFF

10%

0603

50V

X7R

GND

PS: NVVDD Phase 4
SKU0000 GK104 256BIT 64Mx32

+0.05R

0.381D7

R540
0603

0805LP
C5291

5%

PS5_BOOT4_R

PS5_PHASE4

PS5_UG4

R1058

COMMON

0.381

0603
PS5_BOOT4

0.381

0.381

PS5_LG4
0.381

8

NO STUFF
1N4148

31

7

1

RT9611AGQW
MOSFET_DRIVE

SOT23

COMMON
2

DFN8

U10

3

4

5

1

8

7

MOSFET_DRIVE
NCP81062MNTWG

NO STUFF

6
9

U44

DFN8

2

3

NVVDD_DRVON_R

PS5_VCC4

0805LP

C202

R139

COMMON

COMMON

12V_F

210K

0402

R564

COMMON

5V

1%

2.2
5%
0603

12MIL

0

100K

0402

+0.05R

R563

NO STUFF

COMMON

5%

GND

0402
R130

0R132
1UF

X7R
10%
16V

GND

+0.05R
COMMON

0402
NVVDD_DRVON

NVVDD_EN

NVVDD_GATE426.4C> 

28.2A< 

31.5A< 

31.3H> 

31.1E> 

30.2A> 

27.2A< 
26.4H< 

26.4C> 

28.4A< 
27.4A< 

5

4

6
9

WITH THE THT 270uF SHOWN TO THE LEFT
PLACE THESE TWO CAPS TOGETHER

PLACE AT C150

PLACE AT C156
PLACE AT C146

PLACE AT C145

PLACE AT C155

PLACE AT C144

PLACE AT C147
PLACE AT C142

* place close to drain of Top FET

Page29: PS: NVVDD Phase 4

2 PHASES PSI

1 PHASE PSI

OUT

OUT

S

D

G

S

D

G

S

D

G

DRVH

SWN

BST

DRVL

OD*/NC

IN

VCC

PGND
TP

IN

IN

IN

DRVH

SWN

BST

DRVL

OD*/NC

IN

VCC

PGND
TP
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10%
X7R

0.1UF
16V

0402

C52

COMMON

3V3_F

1UF
16V
10%

C51

X5R

GND

COMMON
0402

0.406

3.3V
3A

10UF
6.3V
20%

C53

X5R

COMMON
0805

1206

16V

X5R

10UF

20%

C237

12V_F

COMMON

GND

220R@100MHz

220R@100MHz

220R@100MHz

1.0uH

MAX_CURRENT=14.0A
CONTINUOUS_CURRENT=7.0A

DC_RESISTANCE=0.017R

NO STUFF

COMMON

COMMONBEAD_0805

BEAD_0805

SMD_6X6
L13

LB6

LB7

LB9
BEAD_0805 COMMON

220R@100MHz
COMMONBEAD_0805

LB8

220R@100MHz

220R@100MHz

1.0uH
NO STUFF

COMMON

COMMONBEAD_0805

BEAD_0805

SMD
L1

LB3

LB4

12V

12V_IN_R

6.25A
0.406

0.005R

2512_2PIN_KELVIN

COMMON

RS1

1206
X5R
20%

C239
10UF
16V

COMMON

GND

C230

12V_PEX6_F1

0.406
6.25A
12V

10UF
16V
20%
X5R
1206
COMMON

GND

1.0uH
NO STUFF7_6X7_6

L10

1.0uH
COMMONSMD_078X072

L9

20%

10UF
16V

1206
X5R

C223

COMMON

12V_PEX8_F2

12.5A
0.406

12V

30 OF 33

GND

26-MAR-2013

600-12005-0000-QS1

0.470uH
NO STUFF

1.0uH
COMMONSMD_078X072

7_6X7_6
L11

L12

B
P2005-A01

PEX_12V_1_R
0.406

12V
6.25A

0.005R

2512_2PIN_KELVIN

COMMON

RS502

31.4A< 

31.3A< INPUT_PEX6_DT1*

NO STUFF

C508C510

6.25A12V

1UF 10uF
25V

X5R
10%

1206LP
COMMON

GND

0
+0.05R0402

INPUT_PEX8_DT2*

R5015

X5R
0603

16V
10%

COMMON

PEX8_IN_R

12V

0.406
12.5A

0.005R

COMMON

2512_2PIN_KELVIN

RS501
12.5A

10uF

1206LP

C503

COMMON

0.254

12V

25V
10%
X5R

1UF

10%
X5R

16V

0603

C505

COMMON

GND
12V_PEX8_2_INP

12V_PEX8_2_INN

12V_PEX6_1_INP

INPUT_PEX8_DT1*

12V_PEX6_1_INN

NV_SOURCE_POWER_NET=TRUE
0.406

NV_SOURCE_POWER_NET=TRUE
0.406

0.1UF

10%
X7R
0402

16V

1UF

X5R
0603

16V
10%

C240

C511

COMMON

COMMON

3V3

0.1UF
C846

3V3

10%
16V

X7R

COMMON
0402

GND

0402

0.1UF

X7R
10%
16V

C241

12V

COMMON

12V_INP

12V_INN

12V_INP

12V_PEX6_1_INP

12V_INN

COMMON1%
20

20

20
COMMON

COMMON

1%

1%0402

0402

0402
R179

R184

R191

22.2G> 

12V_PEX6_1_INN

12V_PEX8_2_INP

12V_PEX8_2_INN

GPIO9_THERM_ALERT*

20

20
COMMON

COMMON1%

1%

20
COMMON1%

0402

0402

0402
R178

R183

R192

0
COMMON+0.05R0402

R170

PEX6_12V

5

3
2
1

4

0.1UF
C506

COMMON

10%
16V

X7R
0402

GND

PS: Inputs, Filtering, and Monitoring
SKU0000 GK104 256BIT 64Mx32

RECEPTACLE
552-RR06080072

J8

4.2MM

PCIEPWR
90

COMMON

6

PEX6_2_12V

INA3221_VIN1P

INA3221_VIN1N

INA3221_VIN2P

INA3221_VIN2N

INA3221_VIN3P

INA3221_VIN3N

12V_PEX6_1_INP

12V_PEX6_1_INN

10UF
C236

6.3V
10%

10UF
C238

COMMON

X7R
0805

6.3V

12

15

11

INA3221AIRGVR

COMMON

U13

QFN16

4

7
6

5

0.1UF

X7R
10%

0402

16V

COMMON

C231

GND 20%

0805LP

10UF
C235

COMMON

X5R

6.3V
10%
X7R
0805
COMMON

INA3221_WARN

GPIO9_THERM_ALERT_R*

2

14

1

8

9

COMMON
0

+0.05R0402
R172

NO STUFF

NO STUFF
0

+0.05R

0
+0.05R

0402

0402
R190

R188

16
13
10

TP
3

GND

12V_PEX8_2_INP

12V_PEX8_2_INN

GND

3V3_F

INA3221_VPU
SNN_INA3221_TC

I2CC_SDA_R
I2CC_SCL_R

22.2G<> 

22.2G> 26.4H< 

26.4H< 

0

INA3221_PV

+0.05R
0402

R171

COMMON

0

0402 COMMON+0.05R
R187

GPIO12_LOW_PERF*

NVVDD_EN

GPIO20_WARN*

26.4H< 
31.1E> 31.5A< 31.3H> 

29.2A< 27.2A< 

32.2H> 22.3D< 

22.3E< 

12V_PEX6_F1

NO STUFF

NO STUFF

NO STUFF

NO STUFF

0

0
+0.05R

+0.05R

0
+0.05R

0805

0805

0805
R169

R168

R167

0R166
+0.05R0805

12V_PEX8_F2

1
2
3

6
4

5

GND

J11

6652208-T0003T-H
J10
RECEPTACLE

1
2
3

6
4

4.2MM
RECEPTACLE
6652208-T0003T-H

PCIEPWR

4.2MM
90

COMMON

57

90

78

PCIEPWR
NO STUFF

GND

8

Alternate

Alternate

Alternate

NVPN 131-0354-000 
in 7_6X7_6 package 
for 8-pin use 0.47uH 

Alternate

PEX8 INPUT 2 - 2x4 PCIE CON 150W

PEX_12V INPUT - 66W

PEX 3V3 INPUT - 10W

STUFF FOR 6-PIN CONNECTOR

PEX6 INPUT 1 - 2x3 PCIE CON 75W

PULLED-UP TO 3.3V ON GPIO PAGE

PLACE ON NORTH SIDE

Page30: PS: Inputs, Filtering, and Monitoring

STUFF ALL FOUR FOR QUADRO

PLACE NEAR U502 (INA3221)

place caps close to INA3221

STUFF BOTH FOR QUADRO

I2C Address:(1000 000b)

PLACE ON EAST SIDE

PLACE ON NORTH SIDE

OUT

OUT

OUT

PCI_Express Power

PRSNT*

12V

12V
12V

G
N
D

G
N
D

VIN1P

VIN1N

VIN2P

VIN2N

VIN3N

VIN3P

WARN

CRIT

SCL

VS

SDA

A0

VPU
TC
PV

GND
PAD

IN
BI

OUT

OUT

OUT

PCI_Express Power

12V
12V
12V

PRSNT1*
PRSNT2*

G
N
D

G
N
D

G
N
D PCI_Express Power

12V
12V
12V

PRSNT1*
PRSNT2*

G
N
D

G
N
D

G
N
D
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31.5A< 31.3H> 

IFP_IOVDD

220R@100MHz

31.5A< 31.1E> 30.2A> 27.2A< 29.2A< 26.4H< NVVDD_EN

31 OF 33
26-MAR-2013

600-12005-0000-QS1

B
P2005-A01

GND

MMBT2222A
SOT23_1B1C1E

Q511

NO STUFF

3

2

1

1B1C1E

12V_PRSNT_R*100
NO STUFF1%0402

X7R
10%
16V
0.1UF
C512

R519

GND

0402
NO STUFF

INPUT_PEX6_DT1_R*

INPUT_PEX8_DT2_R*

30.2A> 

NO STUFF

COMMON

29.2A< 27.2A< 26.4H< 

3.3V LB19
APM2301CAC

3V3_F

SOT23_1G1D1S
COMMON

3
Q12

3V3_F_SW 16MIL2
BEAD_0805

5.9K
R518

12V_F

R_DS_ON=0.070@-4.5V,0.115R@-2.5V

MAX_VOLTAGE=-20V
CONTINUOUS_CURRENT=-3.0A

MAX_CURRENT=-9A
MAX_WATTAGE=N/A
V_BE_GS=+12/-12V

100
R517

3V3_F

10K
COMMON

1G1D1S

1

5%0402
R75

IFP_IOVDD_EN

1K

0402

2N7002ET1G
SOT23_1G1D1S

CONTINUOUS_CURRENT=0.26A@25C
MAX_VOLTAGE=60V

MAX_CURRENT=0.31A
MAX_WATTAGE=0.3W@25C
V_BE_GS=+/-20V

R_DS_ON=3R

R730

COMMON

3V3_F

1%

R744

NO STUFF
0402
5%
10K

12V_F

R725C858

NVVDD_EN0
COMMON+0.05R0402

R731

3.24K0.1UF

3

0402

1G1D1S

COMMON

1%

GND

6.3V

0402
NO STUFF

X5R
10%

GND

Q13

2
COMMON1

GND

R663

NO STUFF

10K

0402
5%

GND

GPU_RST_R*

0402
C0G
5%
50V
100PF
C798

NO STUFF

NO STUFF
1K

1%

R664

0402

COMMON
1K

GND

1%
7.5K
R530

12V_PEX6_F1

21.2G< 

1%0402
R662

3.2D< 

0402 1%1%
0402

NO STUFF

R516

0402

100K
5%

GND

0402
NO STUFF

1G1D1S3
Q510

1
2

1

1G1D1S

2N7002ET1G
SOT23_1G1D1S

Q516

NO STUFF
2

3

1
2
V
_
G
N
D
_
E
N
2

SOT23_1G1D1S
2N7002ET1G

NO STUFF

12V_PRSNT*

MMBT2222A
SOT23_1B1C1E

2

3
Q512

NO STUFF

1
2
V
_
G
N
D
_
E
N
1

3
Q515
MMBT2222A
SOT23_1B1C1E
NO STUFF
2

1

3

MMBT2222A
SOT23_1B1C1E
NO STUFF

Q514

2

1

1
2
V
_
G
N
D
_
E
N
3

3
Q513

1 MMBT2222A
SOT23_1B1C1E
NO STUFF
2

GND

PS: Shutdown

1

1B1C1E

1B1C1E

1B1C1E

1B1C1E

SKU0000 GK104 256BIT 64Mx32

10%
25V

X7R
0603

0.1UF
C514

NO STUFF

GND

0.1UF

0603

10%
25V

X7R

C517

NO STUFF

GND

12V_EXT2_EN

NO STUFF

R536
10K

0402
5%

12V_EXT1_EN

12V_F

NO STUFF

NO STUFF

NO STUFF

NO STUFF

0402
1%
1K
R528

7.5K

0402
1%

R534

12V_PEX8_F2

1%
0402

1K
R535

NVVDD_EN0

0.1UF
C516

NO STUFF

25V

0603
X7R
10%

GND

12V_F_EN

NO STUFF

R537
1K

0402
1%

2.67K

NO STUFF

R532

0402
1%

3V3_F_EN

0.1UF
C515

NO STUFF

25V

0603

10%
X7R

GND

NO STUFF

R533
1K
1%
0402

3V3_F

COMMON

INPUT_EN_HPD_Q

PEX_RST_BUF*

GPU_BUFRST*

+0.05R

CONTINUOUS_CURRENT=0.26A@25C

GPIO8_THERM_OVERT*

23.3H> 

U502

SC70-5

PI74STX1G08

NO STUFF

4

0
+0.05RCOMMON0402

R683

3V3_F

0.1UF

0402

C794

NO STUFF

16V
10%
X7R

5

2

1

3

GND

R684

NO STUFF

GND

10K

0402
5%

PEX_RST*

GND

3V3_F

22.2G> 

3.2C> 

12V_F

32.2E< 

INPUT_PEX6_DT1_R*
0.254

32.2E< 

R515INPUT_HOTUNPLUG*

INPUT_PEX8_DT2_R*

32.2A< 

0.254

31B1C1E

0.1UF

0.1UF
C5004

C5005

COMMON

COMMON

COMMON
1K

25V
10%
X7R
0603

GND

1%0402
R521

1K

0402

R523

NO STUFF

1%

3V3_F

R527

25V
10%

1K
COMMON

X7R
0603

GND

1%0402

1K

0402
1%

R5016

NO STUFF

R529
3.24K
1%
0402
COMMON

0402

MMBT2222A
SOT23_1B1C1E

2

3

COMMON

INPUT_EN_HPD

SOT23_1B1C1E

Q509

MMBT2222A
Q507

COMMON
2

1

1B1C1E

V_BE_GS=+/-20V
MAX_WATTAGE=0.3W@25C

R_DS_ON=3R

MAX_VOLTAGE=60V

SOT23_1G1D1S
2N7002ET1G

MAX_CURRENT=0.31A

3

COMMON
2

GND

Q508

1

1G1D1S

INPUT_HOT_UNPLUG_Q

INPUT_NVVDD_EN_HPD

1

R514

3V3_F

10K

0402

MMBT2222A
SOT23_1B1C1E
COMMON

COMMON

5%

3
Q506

2

INPUT_HOT_UNPLUG_DT_R
COMMON

1
1B1C1E

0.1UF
16V

C504
COMMON

GND

16V
0.1UF
C507

COMMON

X7R
10%

0402

GND

0402
X7R
10%

COMMON

GND

INPUT_HOT_UNPLUG_R

GND

10K

0402

10K

10K

10K
R510

R522

R531

COMMON

COMMON

COMMON

10K
5%
0402

12V_F

0402
1%
3.24K
R520

COMMON

INPUT_PEX6_DT1*

GND

5%

200MA
30V

SOT23

INPUT_PEX8_DT2*

BAT54C
D501

2

30.4G> 

30.4G> 

COMMON

5%

R511

0402

3

I
N
P
U
T
_
H
O
T
_
U
N
P
L
U
G
_
D
T

0402 5%

1

R513

5%0402
NVVDD_EN

INPUT_PEX8_DT2_R*

INPUT_PEX6_DT1_R*

31.3H> 31.1E> 
30.2A> 29.2A< 27.2A< 26.4H< 

no stuff for power supply bring-up

STUFF TO LATCH
ON HOTPLUG EVENT
POWER OFF

POWER CONNECTOR HOT-UNPLUG DETECT

*

PEX Input - NVVDD Power Sequence

Page31: PS: Shutdown

THERM OVERT SHUTDOWN LATCH

IFP_IOVDD (backdrive prevention)

PEX Input Present 2

PEX Input Present 1

OUTC

E

B

OUT

D

S
G

D

S
G

D

S
G

D

S
G

C

E

B

C

E

B

C

E

B

C

E

B

IN

OUT

IN

IN

OUT

OUT

C

E

B

D

S
G

C

E

B

C

E

B

IN

IN

IN
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26.4H< 22.2E> 
NO STUFF

GPIO6_PSI*

30.2A> 22.3D< 

0R177
0402+0.05R

GPIO12_LOW_PERF*

GPIO6_PSI_R*

3V3_F

R180

NO STUFF

5%
0402

10K

3
Q36
SOT23_1B1C1E
NO STUFF

MMBT2222A

2

GND

1B1C1E

1
NO STUFF

LOWPWR_MODE_R100

NO STUFF

1%
R174

R175
100K

0402

5%
0402

GND

NO STUFF

R176

5%
10K

0402

3V3_F

LOWPWR_MODE

NO STUFF

MAX_VOLTAGE=60V

MAX_WATTAGE=0.3W@25C
V_BE_GS=+/-20V

2N7002ET1G

MAX_CURRENT=0.31A
R_DS_ON=3R
CONTINUOUS_CURRENT=0.26A@25C

SOT23_1G1D1S

Q38
3

2

1G1D1S

1

GND

SLI_LED
21.4H< 
21.1H< 

32 OF 33
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600-12005-BASE-QS1

R504

NO STUFF

+0.05R
0

0402

P2005-A01
A

GND

R507

COMMON
0603
1%
44.2

R508
44.2

COMMON

12V_F

0603
1%12V_F

M
A
X
_
C
U
R
R
E
N
T
=
-
8
0
A

M
D
V
3
6
0
5
U
R
H

M
A
X
_
W
A
T
T
A
G
E
=
3
.
4
W
@
2
5
C
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SLI_LED_R

SLI_LED_Q

GPIO5_LED_Q_N

1

1G1D1S3
Q503
BSS138

COMMON
2

R506

SOT23_1G1D1S

SOT23_1G1D1S
BSS138

COMMON

27K

0402
COMMON

5%

Q501
31G1D1S

1
2

GND

R181

GPIO5_LED_Q

5%

COMMON

10K

0402

3V3_F

SOT23_1G1D1S
2N7002ET1G

V_BE_GS=+/-20V
MAX_WATTAGE=0.3W@25C
MAX_CURRENT=0.31A
R_DS_ON=3R
CONTINUOUS_CURRENT=0.26A@25C
MAX_VOLTAGE=60V

Q37
3

1 COMMON
2

GND

2N7002ET1G

MAX_VOLTAGE=60V

SOT23_1G1D1S

MAX_WATTAGE=0.3W@25C
V_BE_GS=+/-20V

R_DS_ON=3R
MAX_CURRENT=0.31A

CONTINUOUS_CURRENT=0.26A@25C

Q39

COMMON

3

2
1

GND

1G1D1S

1G1D1S

INPUT_PEX6_DT1_R*31.3C> 

INPUT_PEX8_DT2_R*31.4C> 32.2A< 

V_BE_GS=+/-253

12V_PEX8_F2_STEER_N

MAX_WATTAGE=3.4W@25C2

C232

0603
COMMON

16V
10%
X5R

1UF

Q41

12V_STEER_C

MDV3605URH

MAX_CURRENT=-80A
R_DS_ON=0.018R@-10V; 0.028R@-5V
CONTINUOUS_CURRENT=-10.8A
MAX_VOLTAGE=-30V

COMMON
DFN3X3

1

5

4

GND

R_DS_ON=0.018R@-10V; 0.028R@-5V

MAX_VOLTAGE=-30V

MAX_WATTAGE=3.4W@25C
MAX_CURRENT=-80A

MDV3605URH

CONTINUOUS_CURRENT=-10.8A

V_BE_GS=+/-25

Q40
5

DFN3X3
COMMON1
2
3

4

1G4D3S

1G4D3S

12V_F_STEER_N

12V_PEX8_F2_STEER_RC

5%
COMMON

0402R185

20K

0402

COMMON
5%

R173

20KCOMMON

4.7UF

10%
X5R

16V

COMMON

100K

C233
0805

5%0402

12V_F

R503

COMMON

3.3K

0402

3V3_F

5%

COMMON

3V3_F

10K
5%

R501
0402

GPIO5_SLI_LED_DIM

R502

SOT23_1G1D1S

27K

0402
COMMON

5%

Q502
BSS138

COMMON

3

2

GND

1

1G1D1SSOT23_1B1C1E
MMBT2222A

COMMON

3
Q504

2

1B1C1E

1

PS: 12V Current Steering PSI Control and LED
BASE LEVEL GENERIC SCHEMATIC ONLY

22.2E> 21.3A> 

J61

12V_F

2N7002ET1G
SOT23_1G1D1S

MAX_CURRENT=0.31A

12V_F_STEER_N_R

MAX_VOLTAGE=60V
CONTINUOUS_CURRENT=0.26A@25C

MAX_WATTAGE=0.3W@25C
V_BE_GS=+/-20V

Q42
3

1

R_DS_ON=3R

COMMON
2

GND

R524

5%
1K

0603
COMMON

LED

R525

COMMON

1K

0603
5%

R159
680

COMMON

5%
0603

HDR_1M2_FAN

2.5MM

2

MALE

NORM
0

COMMON

LED_Q*

R160

R186

NO STUFF

MAX_WATTAGE=0.3W@25C
V_BE_GS=+/-20V

R_DS_ON=3R

MAX_VOLTAGE=60V

MAX_CURRENT=0.31A

1G1D1S

SOT23_1G1D1S

CONTINUOUS_CURRENT=0.26A@25C

CONTINUOUS_CURRENT=0.26A@25C

2N7002ET1G

0603
1%
604

10%
16V
4.7UFC234

0805

12V_PEX8_F2

X5R
COMMON

COMMON
100K

5%
R182
0402

3
Q43

COMMON
2

1

1G1D1S

GND

12V_F

INPUT_PEX8_DT2_RC*
COMMON

1K

1%

R189

0402
INPUT_PEX8_DT2_R*31.4C> 32.2E< 

MAX_VOLTAGE=60V

MAX_CURRENT=0.31A
R_DS_ON=3R

2N7002ET1G
SOT23_1G1D1S

MAX_WATTAGE=0.3W@25C

COMMON

Q35
3

2

V_BE_GS=+/-20V

GND

1G1D1S

1

C197
0.1UF

16V
10%

0402
X7R

COMMON

LED_ON

GND

1K

COMMON

R142

1%
0402

R146

GPIO19_STEREO_OUT_R

10K

0402
COMMON

3V3_F

5%

COMMON
0

+0.05R
R141
0402

GPIO19_STEREO_OUT22.5A< 

22.3E> 
21.3A< 

GPU SPEED

Slow

Normal

GPIO12_LOW_PERF*

0

1PEX Input - Power Level/PSI* Control

SLI LED (GEFORCE ONLY)LED HEADER
(C0MM0N)

PEX Input - 12V Current Steering FETs

Page32: PS: 12V Current Steering, PSI Control, and LED

These nets were driven by PEX6 pin then
changed to the PEX6/8.  Net names remain
to minimize potential for error.

GeForce Logo LED
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BKT1
ATX_2X_TOP
DVIDVI_HDMI_DP

1
NO STUFF

GND

STD
NO STUFF

MEC6
PH_4_40X.1875_SCREW

GND

21 3 4 5 6 7 8

SKU0000 GK104 256BIT 64Mx32

8PIN
GK104 BGA 40mm x 40mm 0.80/1.00mm

MECH: Bracket/Thermal

NO STUFF

MEC3

GND

8

X8

X8

7

X8

6

X8

5

4

3

X8

X8

2

X8

GND

X8

1

NOPIN
PEX_RET_BRKOFF

NO STUFF

MEC1

1 32 54 6 87

P1022_HSA

P1022_HSA

P1022_HSA

P1022_HSA

P1022_HSA

P1022_HSA

P1022_HSA

P1022_HSA

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

NO STUFF

MEC4

MEC4

MEC4

MEC4

MEC4

MEC4

MEC4

MEC4

NOPIN
HSB GK104

NO STUFF

MEC501

GND

P2005-A01
B

600-12005-0000-QS1

26-MAR-2013
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GPU_STIFFENER_GF100
8PIN
NO STUFF

MEC5

1 2 3 4 5 6 7 8 9

1
2

1
0

1
1

12PIN
HOLES P2005

NO STUFF

MEC2

Brackets:

Page33: Mechanical: Bracket/Thermal Solution

Bracket Screw

new LF screw --155-0001-000.
ROHS screw   --154-0003-700.

Hockey Stick GPU Stiffner
Mechanical Holes Symbol
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BGA SOCKET ASSY
6 connected mounting pins

STIFFNER
NO PINS

No connected mounting pins

SPECIAL MECHANIC
8 connected mounting pins

BOARD STIFFENER
P2005 HOLES

12 connected mounting pins
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