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A50 RSVD
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A49 GND
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B47 GND
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A45 GND
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A42 GND
A41 GND
B40 GND
B39 GND
A38 GND
A37 GND
B36 GND
B35 GND
A34 GND

A33 RSVD
B48 PRSNT2

B32 GND
A31 GND
B29 GND
A28 GND
A27 GND
B26 GND
B25 GND
A24 GND
A23 GND
B22 GND
B21 GND
A20 GND

A32 RSVD
B30 RSVD
A19 RSVD
B31 PRSNT2

A18 GND
B18 GND
B16 GND
A15 GND
B13 GND
A12 GND
B7 GND
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B12 RSVD
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D15 FBB_D1
F15 FBB_D0

H23FBB_PLL_AVDD

H37FBB_WCKB67
H36FBB_WCKB67
B40FBB_WCK67
A39FBB_WCK67
H35FBB_WCKB45
G36FBB_WCKB45
B39FBB_WCK45
C38FBB_WCK45
G21FBB_WCKB23
G20FBB_WCKB23
F18FBB_WCK23
G17FBB_WCK23
H17FBB_WCKB01
G18FBB_WCKB01
G19FBB_WCK01
H20FBB_WCK01

C32FBB_CLK1
D32FBB_CLK1
A24FBB_CLK0
B24FBB_CLK0

H31FBB_CMD35
H30FBB_CMD34
H26FBB_CMD33
H29FBB_CMD32
F31FBB_CMD31
E31FBB_CMD30
D31FBB_CMD29
G29FBB_CMD28
H25FBB_CMD27
E29FBB_CMD26
E30FBB_CMD25
F30FBB_CMD24
D30FBB_CMD23
G31FBB_CMD22
A30FBB_CMD21
A31FBB_CMD20
C31FBB_CMD19
E26FBB_CMD18
G26FBB_CMD17
B31FBB_CMD16
B30FBB_CMD15
C30FBB_CMD14
C29FBB_CMD13
C26FBB_CMD12
E25FBB_CMD11
F25FBB_CMD10
G24FBB_CMD9
D25FBB_CMD8
C25FBB_CMD7
B25FBB_CMD6
A25FBB_CMD5
C24FBB_CMD4
H24FBB_CMD3
F24FBB_CMD2
E24FBB_CMD1
D24FBB_CMD0

R562
DNI1 %0402

60.4ohm1 2

R551

COMMON

10k

0402
5 %

2/18 FBA

G1B
U_GPU_GB2B_192_BGA1428-TEST_GM206_GPU_GM206-INT-A1-GM206-INT-A1

@digital.u_gpu_gb2b_192(sym_2):page4_i1905
BGA1428
COMMON

AH40 FBA_DQS_RN7
AH37 FBA_DQS_RN6
AN40 FBA_DQS_RN5
AM36 FBA_DQS_RN4

R36 FBA_DQS_RN3
R40 FBA_DQS_RN2
K40 FBA_DQS_RN1
J35 FBA_DQS_RN0

AH41 FBA_DQS_WP7
AH38 FBA_DQS_WP6
AN41 FBA_DQS_WP5
AN36 FBA_DQS_WP4

T35 FBA_DQS_WP3
R41 FBA_DQS_WP2
K41 FBA_DQS_WP1
J36 FBA_DQS_WP0

AH42 FBA_DQM7
AJ36 FBA_DQM6
AN42 FBA_DQM5
AP37 FBA_DQM4

R37 FBA_DQM3
R42 FBA_DQM2
K42 FBA_DQM1
K36 FBA_DQM0

AK41 FBA_D63
AK42 FBA_D62
AK40 FBA_D61
AJ40 FBA_D60
AG42 FBA_D59
AG40 FBA_D58
AG41 FBA_D57
AF38 FBA_D56
AG38 FBA_D55
AG39 FBA_D54
AG37 FBA_D53
AF36 FBA_D52
AH39 FBA_D51
AK38 FBA_D50
AK39 FBA_D49
AK37 FBA_D48
AP41 FBA_D47
AR40 FBA_D46
AP42 FBA_D45
AP40 FBA_D44
AM40 FBA_D43
AL42 FBA_D42
AL41 FBA_D41
AL40 FBA_D40
AN38 FBA_D39
AN39 FBA_D38
AL37 FBA_D37
AN37 FBA_D36
AP38 FBA_D35
AR38 FBA_D34
AP39 FBA_D33
AT40 FBA_D32
N39 FBA_D31
R38 FBA_D30
R39 FBA_D29
P36 FBA_D28
U36 FBA_D27
T39 FBA_D26
T37 FBA_D25
T38 FBA_D24
T41 FBA_D23
U40 FBA_D22
T42 FBA_D21
T40 FBA_D20
P40 FBA_D19
N42 FBA_D18
N41 FBA_D17
N40 FBA_D16
J40 FBA_D15
H40 FBA_D14
J41 FBA_D13
J42 FBA_D12

M40 FBA_D11
M41 FBA_D10
L40 FBA_D9

M42 FBA_D8
K39 FBA_D7
M39 FBA_D6
K38 FBA_D5
L36 FBA_D4
J37 FBA_D3
J38 FBA_D2
J39 FBA_D1
H38 FBA_D0

AG34FBA_PLL_AVDD

AL36FBA_WCKB67
AM35FBA_WCKB67
AL39FBA_WCK67
AL38FBA_WCK67
AG35FBA_WCKB45
AH36FBA_WCKB45
AJ35FBA_WCK45
AK36FBA_WCK45
N36FBA_WCKB23
P35FBA_WCKB23
N38FBA_WCK23
N37FBA_WCK23
L35FBA_WCKB01
M36FBA_WCKB01
M38FBA_WCK01
M37FBA_WCK01

AF39FBA_CLK1
AF40FBA_CLK1
V42FBA_CLK0
V41FBA_CLK0

AD35FBA_CMD35
AC35FBA_CMD34
AF34FBA_CMD33
AE34FBA_CMD32
AD40FBA_CMD31
AD41FBA_CMD30
AD42FBA_CMD29
AE40FBA_CMD28
W35FBA_CMD27
AC36FBA_CMD26
AC38FBA_CMD25
AD37FBA_CMD24
AE42FBA_CMD23
AE41FBA_CMD22
AD38FBA_CMD21
AE35FBA_CMD20
AD39FBA_CMD19
AE36FBA_CMD18
AE37FBA_CMD17
AE38FBA_CMD16
V37FBA_CMD15
V38FBA_CMD14
V39FBA_CMD13
V40FBA_CMD12
W39FBA_CMD11
V35FBA_CMD10
W40FBA_CMD9
W41FBA_CMD8
W42FBA_CMD7
V36FBA_CMD6
Y36FBA_CMD5
AC40FBA_CMD4
Y38FBA_CMD3
Y40FBA_CMD2
W37FBA_CMD1
W38FBA_CMD0

R566 60.4ohm
0402 1 % DNI

1 2

C704

COMMON

0.1uF
16V

0402
X7R
10%

1
2

R552

COMMON

10k
5 %
0402

C593

COMMON

0.1uF
16V
10%

0402
X7R

1
2

LB501

COMMON

30ohm

BEAD_0603

R564

COMMON

10k
5 %
0402

R553

COMMON

10k
5 %
0402
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7

6

5

4

3

2

1

0

22

23

21

20

19

18

17

16

3

0

10

15

14

12

11

8

9

6

7

5

4

13

2

1

13

14

15

10

11

12

9

8

29

30

31

26

27

28

25

24

FBA_CLK0
FBA_CLK0*

FBA_CLK0_CM

FBA_DBI<0> FBA_DBI<2>
FBA_EDC<0> FBA_EDC<2>

0.350 0.140A

FBA_VREFC

1.05V

FBA_VREF_Q

0.350 1.05V

FBA_WCK01
FBA_WCK01*

FBA_WCK23
FBA_WCK23*

FBA_ZQ_1M

GPIO10_FBVREF_SEL

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

FBA_CMD<3>
FBA_CMD<0>
FBA_CMD<10>
FBA_CMD<15>

FBA_CMD<7>

FBA_CMD<5>
FBA_CMD<4>
FBA_CMD<13>
FBA_CMD<14>
FBA_CMD<12>
FBA_CMD<11>
FBA_CMD<8>
FBA_CMD<9>
FBA_CMD<6>

FBA_CMD<2>
FBA_CMD<1>

FBA_CMD<0>

FBA_CMD<10>
FBA_CMD<11>

FBA_CMD<12>
FBA_CMD<15>

FBA_CMD<1>
FBA_CMD<2>

FBA_CMD<3>
FBA_CMD<4>

FBA_CMD<5>

FBA_CMD<6>
FBA_CMD<7>

FBA_CMD<8>

FBA_CMD<9>

FBA_CMD<13>
FBA_CMD<14>

FBA_D<11>
FBA_D<10>

FBA_D<12>

FBA_D<15>
FBA_D<14>
FBA_D<13>

FBA_D<9>
FBA_D<8>

FBA_DBI<1>

FBA_WCKB01*
FBA_WCKB01

FBA_EDC<1>

FBA_D<25>
FBA_D<24>

FBA_D<26>

FBA_D<29>
FBA_D<28>
FBA_D<27>

FBA_D<31>
FBA_D<30>

FBA_DBI<3>

FBA_WCKB23*
FBA_WCKB23

FBA_EDC<3>

FBA_MF1_A

FBA_CLK0*
FBA_CLK0

FBA_VREFC

1.05V
FBA_ZQ_1

FBA_CMD<10>

FBA_CMD<0>

FBA_CMD<15>
FBA_CMD<12>

FBA_CMD<11>

FBA_CMD<3>

FBA_CMD<2>
FBA_CMD<1>

FBA_CMD<5>

FBA_CMD<4>

FBA_CMD<8>

FBA_CMD<7>
FBA_CMD<6>
FBA_CMD<9>

FBA_CMD<14>
FBA_CMD<13>

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

Fba_D<21>4
Fba_D<22>4
Fba_D<23>4

Fba_D<16>4
Fba_D<17>4
Fba_D<18>4
Fba_D<19>4
Fba_D<20>4

FBA_CMD<3>
FBA_CMD<0>
FBA_CMD<10>
FBA_CMD<15>

FBA_CMD<7>

FBA_CMD<5>
FBA_CMD<4>
FBA_CMD<13>
FBA_CMD<14>
FBA_CMD<12>
FBA_CMD<11>
FBA_CMD<8>
FBA_CMD<9>
FBA_CMD<6>

FBA_CMD<2>
FBA_CMD<1>

Fba_D<8>4

Fba_D<10>4
Fba_D<9>4

Fba_D<12>4
Fba_D<11>4

Fba_D<14>4
Fba_D<13>4

Fba_D<15>4

Fba_D<24>4

Fba_D<26>4
Fba_D<25>4

Fba_D<28>4
Fba_D<27>4

Fba_D<30>4
Fba_D<29>4

Fba_D<31>4

FBVDDQ

GND

GND
GND

GND

FBVDDQ

GND

GND GND

GND

FBVDDQ

GND

GND

FBVDDQ

FBVDDQ

FBVDDQ

GND

GND

IN4
IN4

OUT4
OUT4

IN4
IN4

OUT4
OUT4

IN7,10,21

IN4
IN4

OUT 6

IN4

BI4
BI4

IN4
IN4

BI4
BI4

IN4
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R204
COMMON0402 1 %

121ohm1 2

C578
10nF

COMMON

16V

X7R
10%

0402

1
2

C176

20%
X5R
0805
COMMON

47uF
4V

1
2

R608

0402 COMMON1%

1k

R659

0402

549ohm
1 %

COMMON

C162
10uF
6.3V
20%
X5R
0805
COMMON

1
2

add 1k to VDD

Mirrored

M2C

COMMON

INS11588726
BGA170_MIRR

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD

J1SOE*/MF_VDD

M522B
@memory.u_mem_sd_ddr5_x32(sym_5):page5_i556

COMMON
BGA170

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
K4 A7_A8
K5 A6_A11

K10 A5_BA1
K11 A4_BA2
H10 A3_BA3
H11 A2_BA0
H5 A1_A9
H4 A0_A10

J4 ABI

G12 CS
L12 WE
L3 CAS
G3 RAS

R565

COMMON

40.2ohm
1 %
0402

C693

10%
6.3V

1uF

0402
X5R

COMMON

1
2

C140

10%
X5R

COMMON

6.3V

1uF

0402

1
2

C181

COMMON

6.3V
10%

1uF

0402
X5R

1
2

add 1k to VSS

Normal

M522C

COMMON
BGA170
@memory.u_mem_sd_ddr5_x32(sym_6):page5_i558

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

J1 MF_VSS/SOE*

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD

C573

6.3V
10%

COMMON

X5R
0402

10nF

1
2

C554
4.7uF

X5R
20%
6.3V

0603
COMMON

1
2

R205
COMMON0402 1 %

121ohm1 2

C712

X5R

1uF

10%
6.3V

COMMON
0402

1
2

C550

20%

0805
X5R

COMMON

10uF
6.3V

1
2

C621

0603
X5R
20%
6.3V

4.7uF

COMMON

1
2

NORMAL

x16

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

x32

M522A

COMMON
BGA170
@memory.u_mem_sd_ddr5_x32(sym_3):page5_i507

P5 WCK23
P4 WCK23

P2 DBI3
R2 EDC3

M2 DQ31
M4 DQ30
N2 DQ29
N4 DQ28
T2 DQ27
T4 DQ26
V2 DQ25
V4 DQ24

P13 DBI2
R13 EDC2

M13 DQ23
M11 DQ22
N13 DQ21
N11 DQ20
T13 DQ19
T11 DQ18
V13 DQ17
V11 DQ16

V10VREFD

NC

NC

NC

NC

NC

NC

NC

NC

NC

x16x32

MIRRORED

NC

M2D

COMMON

INS11587888
BGA170_MIRR

P5 WCK01
P4 WCK01

P13 DBI1
R13 EDC1

M13 DQ15
M11 DQ14
N13 DQ13
N11 DQ12
T13 DQ11
T11 DQ10
V13 DQ9
V11 DQ8

P2 DBI0
R2 EDC0

M2 DQ7
M4 DQ6
N2 DQ5
N4 DQ4
T2 DQ3
T4 DQ2
V2 DQ1
V4 DQ0

V10VREFD

C742

6.3V
10%

COMMON

X5R

1uF

0402

1
2

C173

4V

0805
X5R
20%

47uF

COMMON

1
2

C739

COMMON
0402
X5R
10%
6.3V

1uF

1
2

C147
1uF

10%
6.3V

0402
X5R

COMMON

1
2

Q515

3000mohm@10V / 3000mohm@4.5V / 3000mohm@2.5V

COMMON

20V

0.26A

0.3W

SOT23_1G1D1S

60V

@discrete.q_fet_n_enh(sym_2):page5_i506

0.31A

1G1D1S

1G
2S

3
D

C158

20%
6.3V

4.7uF

X5R
0603
COMMON

1
2

M2B
INS11589352
BGA170_MIRR
COMMON

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
H4 A7_A8
H5 A6_A11

H10 A5_BA1
H11 A4_BA2
K10 A3_BA3
K11 A2_BA0
K5 A1_A9
K4 A0_A10

J4 ABI

L12 CS
G12 WE
G3 CAS
L3 RAS

R563

0402
COMMON

40.2ohm
1 %

C703

X5R
10%
6.3V

1uF

0402
COMMON

1
2

C694
1uF
6.3V
10%

0402
X5R

COMMON

1
2

R658

COMMON
0402
1 %

931ohm

NC

NC

NC

NC

NC

NC

NC

NC

GND

x32 x16

MIRRORED

NC

M2A

COMMON
BGA170_MIRR
INS11588046

D5 WCK23
D4 WCK23

D2 DBI3
C2 EDC3

F2 DQ31
F4 DQ30
E2 DQ29
E4 DQ28
B2 DQ27
B4 DQ26
A2 DQ25
A4 DQ24

D13 DBI2
C13 EDC2

F13 DQ23
F11 DQ22
E13 DQ21
E11 DQ20
B13 DQ19
B11 DQ18
A13 DQ17
A11 DQ16

A10VREFD

C738

X5R
0402
COMMON

10%
6.3V

1uF

1
2

C159

0603
X5R
20%
6.3V

4.7uF

COMMON

1
2

R181

0402
1 %

COMMON

1.33k

R7371

5%

COMMON

1k

0402

NC

x16

NORMAL

NC

NC

NC

NC

NC

NC

NC

x32

NC

GND

M522D
@memory.u_mem_sd_ddr5_x32(sym_1):page5_i468

COMMON
BGA170

D5 WCK01
D4 WCK01

D13 DBI1
C13 EDC1

F13 DQ15
F11 DQ14
E13 DQ13
E11 DQ12
B13 DQ11
B11 DQ10
A13 DQ9
A11 DQ8

D2 DBI0
C2 EDC0

F2 DQ7
F4 DQ6
E2 DQ5
E4 DQ4
B2 DQ3
B4 DQ2
A2 DQ1
A4 DQ0

A10VREFD
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FBA_CLK1
FBA_CLK1*

FBA_CLK1_CM

FBA_DBI<4> FBA_DBI<6>
FBA_EDC<4> FBA_EDC<6>

FBA_VREFC

FBA_WCK45
FBA_WCK45*

FBA_WCK67
FBA_WCK67*

FBA_ZQ_2_B

FBA_D<32>

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

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

FBA_CMD<16>

FBA_CMD<17>
FBA_CMD<18>

FBA_CMD<19>
FBA_CMD<20>

FBA_CMD<21>

FBA_CMD<22>
FBA_CMD<23>

FBA_CMD<24>

FBA_CMD<25>

FBA_CMD<26>
FBA_CMD<27>

FBA_CMD<28>
FBA_CMD<31>

FBA_CMD<29>
FBA_CMD<30>

FBA_CMD<17>
FBA_CMD<18>

FBA_CMD<19>
FBA_CMD<16>
FBA_CMD<26>
FBA_CMD<31>

FBA_CMD<23>

FBA_CMD<21>
FBA_CMD<20>
FBA_CMD<29>
FBA_CMD<30>
FBA_CMD<28>
FBA_CMD<27>
FBA_CMD<24>
FBA_CMD<25>
FBA_CMD<22>

FBA_MF2_A

FBA_WCKB45
FBA_WCKB45*

FBA_WCKB67
FBA_WCKB67*

FBA_MF2

FBA_DBI<5>
FBA_EDC<5>

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

FBA_DBI<7>
FBA_EDC<7>

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

FBA_CMD<16>

FBA_CMD<17>
FBA_CMD<18>

FBA_CMD<19>
FBA_CMD<20>

FBA_CMD<21>

FBA_CMD<22>
FBA_CMD<23>

FBA_CMD<24>

FBA_CMD<25>

FBA_CMD<26>
FBA_CMD<27>

FBA_CMD<28>
FBA_CMD<31>

FBA_CMD<29>
FBA_CMD<30>

FBA_CLK1
FBA_CLK1*

FBA_VREFC

FBA_ZQ_2_BM

Fba_D<32>4
Fba_D<33>4
Fba_D<34>4
Fba_D<35>4
Fba_D<36>4
Fba_D<37>4
Fba_D<38>4
Fba_D<39>4

Fba_D<48>4
Fba_D<49>4
Fba_D<50>4
Fba_D<51>4
Fba_D<52>4
Fba_D<53>4
Fba_D<54>4
Fba_D<55>4

FBA_CMD<18>
FBA_CMD<17>

FBA_CMD<19>
FBA_CMD<16>
FBA_CMD<26>
FBA_CMD<31>

FBA_CMD<23>

FBA_CMD<21>
FBA_CMD<20>
FBA_CMD<29>
FBA_CMD<30>
FBA_CMD<28>
FBA_CMD<27>
FBA_CMD<24>
FBA_CMD<25>
FBA_CMD<22>

Fba_D<41>4
Fba_D<42>4
Fba_D<43>4
Fba_D<44>4
Fba_D<45>4
Fba_D<46>4
Fba_D<47>4

Fba_D<40>4 Fba_D<56>4
Fba_D<57>4
Fba_D<58>4
Fba_D<59>4
Fba_D<60>4
Fba_D<61>4
Fba_D<62>4
Fba_D<63>4

FBVDDQ

GND

GND GND

GND

GND

FBVDDQ

GND

GND

FBVDDQ

FBVDDQ

FBVDDQ

GND

GND

IN4
IN4

OUT4
OUT4

IN4
IN4

OUT4
OUT4

IN5

IN4
IN4

IN4
IN4

IN4
IN4

BI4
BI4

BI4
BI4
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C665
4.7uF

COMMON

20%

0603
X5R

6.3V

1
2

NC

x16

NORMAL

NC

NC

NC

NC

NC

NC

NC

x32

NC

GND

M33D

BGA170
COMMON

@memory.u_mem_sd_ddr5_x32(sym_1):page6_i380

D5 WCK01
D4 WCK01

D13 DBI1
C13 EDC1

F13 DQ15
F11 DQ14
E13 DQ13
E11 DQ12
B13 DQ11
B11 DQ10
A13 DQ9
A11 DQ8

D2 DBI0
C2 EDC0

F2 DQ7
F4 DQ6
E2 DQ5
E4 DQ4
B2 DQ3
B4 DQ2
A2 DQ1
A4 DQ0

A10VREFD

C619
1uF

X5R

6.3V

0402

10%

COMMON

1
2

R619
1 % COMMON

121ohm
0402

1 2

C754
4.7uF

COMMON

20%
X5R
0603

6.3V

1
2

C569

4V

0805
X5R
20%

47uF

COMMON

1
2

R600

COMMON
0402
1 %

40.2ohm

C713

6.3V

COMMON

10nF

10%

0402
X5R

1
2

C567

10%

COMMON

1uF

X5R

6.3V

0402

1
2

C150

10%

0402

1uF

X5R

6.3V

COMMON

1
2

M33B
@memory.u_mem_sd_ddr5_x32(sym_5):page6_i477

COMMON
BGA170

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
K4 A7_A8
K5 A6_A11

K10 A5_BA1
K11 A4_BA2
H10 A3_BA3
H11 A2_BA0
H5 A1_A9
H4 A0_A10

J4 ABI

G12 CS
L12 WE
L3 CAS
G3 RAS

R609

COMMON
0402
1 %

40.2ohm

NC

NC

NC

NC

NC

NC

NC

NC

NC

x16x32

MIRRORED

NC

M503D

COMMON

INS11602794
BGA170_MIRR

P5 WCK01
P4 WCK01

P13 DBI1
R13 EDC1

M13 DQ15
M11 DQ14
N13 DQ13
N11 DQ12
T13 DQ11
T11 DQ10
V13 DQ9
V11 DQ8

P2 DBI0
R2 EDC0

M2 DQ7
M4 DQ6
N2 DQ5
N4 DQ4
T2 DQ3
T4 DQ2
V2 DQ1
V4 DQ0

V10VREFD

R625
COMMON0402 1%

1k

C674
4.7uF

COMMON

20%
X5R
0603

6.3V

1
2

C154
1uF

X5R

6.3V

0402

10%

COMMON

1
2

C182

COMMON

1uF

X5R

6.3V

0402

10%

1
2

C566
1uF

X5R

COMMON

10%

0402

6.3V

1
2

NORMAL

x16

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

x32

M33A

BGA170
COMMON

@memory.u_mem_sd_ddr5_x32(sym_3):page6_i420

P5 WCK23
P4 WCK23

P2 DBI3
R2 EDC3

M2 DQ31
M4 DQ30
N2 DQ29
N4 DQ28
T2 DQ27
T4 DQ26
V2 DQ25
V4 DQ24

P13 DBI2
R13 EDC2

M13 DQ23
M11 DQ22
N13 DQ21
N11 DQ20
T13 DQ19
T11 DQ18
V13 DQ17
V11 DQ16

V10VREFD

add 1k to VDD

Mirrored

M503C

COMMON

INS11603268
BGA170_MIRR

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD

J1SOE*/MF_VDD

C653

COMMON

10uF

20%
X5R
0805

6.3V

1
2

add 1k to VSS

Normal

M33C
@memory.u_mem_sd_ddr5_x32(sym_6):page6_i479

COMMON
BGA170

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

J1 MF_VSS/SOE*

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD

R7372

0402 COMMON1%

1k

C595
1uF

X5R

6.3V

0402

10%

COMMON

1
2

C130
4.7uF

COMMON

20%
X5R
0603

6.3V

1
2

NC

NC

NC

NC

NC

NC

NC

NC

GND

x32 x16

MIRRORED

NC

M503A

COMMON
BGA170_MIRR
INS11602952

D5 WCK23
D4 WCK23

D2 DBI3
C2 EDC3

F2 DQ31
F4 DQ30
E2 DQ29
E4 DQ28
B2 DQ27
B4 DQ26
A2 DQ25
A4 DQ24

D13 DBI2
C13 EDC2

F13 DQ23
F11 DQ22
E13 DQ21
E11 DQ20
B13 DQ19
B11 DQ18
A13 DQ17
A11 DQ16

A10VREFD

C620

COMMON

1uF

X5R

6.3V

0402

10%

1
2

C726

0402
X7R
10%
16V

COMMON

10nF

1
2

R626
1 % COMMON

121ohm
0402

1 2

C646

0402
X5R
10%

1uF
6.3V

COMMON

1
2

C145

COMMON

47uF

20%
X5R
0805

4V

1
2

C151
1uF

X5R

6.3V

0402

10%

COMMON

1
2

M503B
INS11603110
BGA170_MIRR
COMMON

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
H4 A7_A8
H5 A6_A11

H10 A5_BA1
H11 A4_BA2
K10 A3_BA3
K11 A2_BA0
K5 A1_A9
K4 A0_A10

J4 ABI

L12 CS
G12 WE
G3 CAS
L3 RAS

C129

X5R

COMMON

10uF

20%

0805

6.3V

1
2
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AO3420
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19
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31
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FBB_CLK0
FBB_CLK0*

FBB_CLK0_CM

FBB_DBI<0> FBB_DBI<2>
FBB_EDC<0> FBB_EDC<2>

0.350 0.140A

FBB_VREFC

1.05V

FBB_VREF_Q

1.05V0.350

FBB_WCK01
FBB_WCK01*

FBB_WCK23
FBB_WCK23*

FBB_ZQ_1M

GPIO10_FBVREF_SEL

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

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

FBB_CMD<0>

FBB_CMD<10>
FBB_CMD<11>

FBB_CMD<12>
FBB_CMD<15>

FBB_CMD<1>
FBB_CMD<2>

FBB_CMD<3>
FBB_CMD<4>

FBB_CMD<5>

FBB_CMD<6>
FBB_CMD<7>

FBB_CMD<8>

FBB_CMD<9>

FBB_CMD<13>
FBB_CMD<14>

FBB_CMD<9>
FBB_CMD<6>
FBB_CMD<2>
FBB_CMD<1>

FBB_CMD<3>
FBB_CMD<0>
FBB_CMD<10>
FBB_CMD<15>

FBB_CMD<7>

FBB_CMD<5>
FBB_CMD<4>
FBB_CMD<13>
FBB_CMD<14>
FBB_CMD<12>
FBB_CMD<11>
FBB_CMD<8>

FBB_MF1_AL

FBB_MF1_A

FBB_WCKB01
FBB_WCKB01*

FBB_WCKB23
FBB_WCKB23*

FBB_DBI<1>
FBB_EDC<1>

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

FBB_D<8>
FBB_D<9> FBB_D<25>

FBB_D<24>

FBB_D<28>
FBB_D<27>
FBB_D<26>

FBB_D<30>
FBB_D<29>

FBB_D<31>

FBB_DBI<3>
FBB_EDC<3>

FBB_CMD<0>

FBB_CMD<10>
FBB_CMD<11>

FBB_CMD<12>
FBB_CMD<15>

FBB_CMD<1>
FBB_CMD<2>

FBB_CMD<3>
FBB_CMD<4>

FBB_CMD<5>

FBB_CMD<6>
FBB_CMD<7>

FBB_CMD<8>

FBB_CMD<9>

FBB_CMD<13>
FBB_CMD<14>

FBB_CLK0
FBB_CLK0*

FBB_VREFC

1.05V
FBB_ZQ_1

Fbb_D<0>4

Fbb_D<3>4
Fbb_D<4>4
Fbb_D<5>4
Fbb_D<6>4
Fbb_D<7>4

Fbb_D<1>4
Fbb_D<2>4

Fbb_D<16>4
Fbb_D<17>4
Fbb_D<18>4
Fbb_D<19>4
Fbb_D<20>4
Fbb_D<21>4
Fbb_D<22>4
Fbb_D<23>4

Fbb_Cmd<8>
Fbb_Cmd<9>
Fbb_Cmd<6>
Fbb_Cmd<2>
Fbb_Cmd<1>

Fbb_Cmd<3>
Fbb_Cmd<0>
Fbb_Cmd<10>
Fbb_Cmd<15>

Fbb_Cmd<7>

Fbb_Cmd<5>
Fbb_Cmd<4>
Fbb_Cmd<13>
Fbb_Cmd<14>
Fbb_Cmd<12>
Fbb_Cmd<11>

Fbb_D<10>4
Fbb_D<11>4
Fbb_D<12>4
Fbb_D<13>4
Fbb_D<14>4
Fbb_D<15>4

Fbb_D<8>4
Fbb_D<9>4

Fbb_D<28>4
Fbb_D<27>4

Fbb_D<30>4
Fbb_D<29>4

Fbb_D<31>4

Fbb_D<24>4
Fbb_D<25>4
Fbb_D<26>4

FBVDDQ

GND

GND

GND

FBVDDQ

GND

GND GND

GND

FBVDDQ

GND

GND

FBVDDQ

FBVDDQ

FBVDDQ

GND

GND

IN4
IN4

OUT4
OUT4

IN4
IN4

OUT4
OUT4

IN5,10,21

IN4
IN4

OUT 8

IN4
IN4

IN4
IN4

BI4
BI4

BI4
BI4
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R543

COMMON
0402
1 %

549ohm

C571

COMMON
0805

6.3V

X5R
20%

10uF

1
2

C602

X5R
0402

6.3V

1uF

COMMON

10%

1
2

C174

COMMON

4V

47uF

20%
X5R
0805

1
2

C572

6.3V

COMMON

10%
X5R
0402

1uF

1
2

M533B

BGA170
COMMON

@memory.u_mem_sd_ddr5_x32(sym_5):page7_i567

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
K4 A7_A8
K5 A6_A11

K10 A5_BA1
K11 A4_BA2
H10 A3_BA3
H11 A2_BA0
H5 A1_A9
H4 A0_A10

J4 ABI

G12 CS
L12 WE
L3 CAS
G3 RAS

R533

0402
1 %

40.2ohm

COMMON

C524
1uF

COMMON

X5R
10%

0402

6.3V

1
2

C518

COMMON
0805

6.3V

X5R
20%

10uF

1
2

R217 121ohm
0402 1 % COMMON

1 2C540

0402
COMMON

1uF

X5R
10%
6.3V

1
2

C513

X5R

COMMON
0603

20%

4.7uF
6.3V

1
2

C533

20%
X5R
0805
COMMON

47uF
4V

1
2

C538

COMMON

10%

0402
X5R

6.3V

1uF

1
2

NORMAL

x16

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

x32

M533A

BGA170
COMMON

@memory.u_mem_sd_ddr5_x32(sym_3):page7_i519

P5 WCK23
P4 WCK23

P2 DBI3
R2 EDC3

M2 DQ31
M4 DQ30
N2 DQ29
N4 DQ28
T2 DQ27
T4 DQ26
V2 DQ25
V4 DQ24

P13 DBI2
R13 EDC2

M13 DQ23
M11 DQ22
N13 DQ21
N11 DQ20
T13 DQ19
T11 DQ18
V13 DQ17
V11 DQ16

V10VREFD

C185

COMMON
0402
X5R
10%
6.3V

1uF

1
2

add 1k to VSS

Normal

M533C

BGA170
COMMON

@memory.u_mem_sd_ddr5_x32(sym_6):page7_i570

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

J1 MF_VSS/SOE*

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD

C509

X5R
10%

COMMON

6.3V

0402

10nF

1
2

NC

x16

NORMAL

NC

NC

NC

NC

NC

NC

NC

x32

NC

GND

M533D

BGA170
COMMON

@memory.u_mem_sd_ddr5_x32(sym_1):page7_i480

D5 WCK01
D4 WCK01

D13 DBI1
C13 EDC1

F13 DQ15
F11 DQ14
E13 DQ13
E11 DQ12
B13 DQ11
B11 DQ10
A13 DQ9
A11 DQ8

D2 DBI0
C2 EDC0

F2 DQ7
F4 DQ6
E2 DQ5
E4 DQ4
B2 DQ3
B4 DQ2
A2 DQ1
A4 DQ0

A10VREFD

Q34

60V

3000mohm@10V / 3000mohm@4.5V / 3000mohm@2.5V

1G1D1S

COMMON

0.31A

SOT23_1G1D1S

20V
0.3W

0.26A

@discrete.q_fet_n_enh(sym_2):page7_i518

1G
2S

3
D

add 1k to VDD

Mirrored

M3C
INS11618177

COMMON
BGA170_MIRR

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD

J1SOE*/MF_VDD

C177

COMMON

4.7uF
6.3V

X5R
20%

0603

1
2

R532

COMMON
0402

40.2ohm
1 %

C184

COMMON

10%
X5R

6.3V

1uF

0402

1
2

NC

NC

NC

NC

NC

NC

NC

NC

NC

x16x32

MIRRORED

NC

M3D

BGA170_MIRR
COMMON

INS11617131

P5 WCK01
P4 WCK01

P13 DBI1
R13 EDC1

M13 DQ15
M11 DQ14
N13 DQ13
N11 DQ12
T13 DQ11
T11 DQ10
V13 DQ9
V11 DQ8

P2 DBI0
R2 EDC0

M2 DQ7
M4 DQ6
N2 DQ5
N4 DQ4
T2 DQ3
T4 DQ2
V2 DQ1
V4 DQ0

V10VREFD

R214

COMMON
0402
1 %

931ohm

NC

NC

NC

NC

NC

NC

NC

NC

GND

x32 x16

MIRRORED

NC

M3A

BGA170_MIRR
INS11617303

COMMON

D5 WCK23
D4 WCK23

D2 DBI3
C2 EDC3

F2 DQ31
F4 DQ30
E2 DQ29
E4 DQ28
B2 DQ27
B4 DQ26
A2 DQ25
A4 DQ24

D13 DBI2
C13 EDC2

F13 DQ23
F11 DQ22
E13 DQ21
E11 DQ20
B13 DQ19
B11 DQ18
A13 DQ17
A11 DQ16

A10VREFD

C525

COMMON
0603

20%
X5R

6.3V

4.7uF

1
2

C522

10%

COMMON
0402
X5R

6.3V

1uF

1
2

R7381
COMMON0402 1%

1k

R212

COMMON
0402
1 %

1.33k

M3B
INS11618019

COMMON
BGA170_MIRR

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
H4 A7_A8
H5 A6_A11

H10 A5_BA1
H11 A4_BA2
K10 A3_BA3
K11 A2_BA0
K5 A1_A9
K4 A0_A10

J4 ABI

L12 CS
G12 WE
G3 CAS
L3 RAS

C523

COMMON
0402

10%
X5R

6.3V

1uF

1
2

C539

COMMON
0402
X5R
10%
6.3V

1uF

1
2

R646 1k
1% COMMON0402

C514
4.7uF

COMMON

6.3V

X5R
0603

20%

1
2

R216 121ohm
0402 1 % COMMON

1 2

C510

COMMON

X7R

16V
10%

0402

10nF

1
2
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60

59

58

57

56

FBB_CLK1
FBB_CLK1*

FBB_CLK1_CM

FBB_DBI<4> FBB_DBI<6>
FBB_EDC<4> FBB_EDC<6>

FBB_VREFC

FBB_WCK45
FBB_WCK45*

FBB_WCK67
FBB_WCK67*

FBB_ZQ_2_BM

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

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

FBB_CMD<16>

FBB_CMD<17>
FBB_CMD<18>

FBB_CMD<19>
FBB_CMD<20>

FBB_CMD<21>

FBB_CMD<22>
FBB_CMD<23>

FBB_CMD<24>

FBB_CMD<25>

FBB_CMD<26>
FBB_CMD<27>

FBB_CMD<28>
FBB_CMD<31>

FBB_CMD<29>
FBB_CMD<30>

FBB_CMD<19>
FBB_CMD<16>
FBB_CMD<26>
FBB_CMD<31>

FBB_CMD<23>

FBB_CMD<21>
FBB_CMD<20>
FBB_CMD<29>
FBB_CMD<30>
FBB_CMD<28>
FBB_CMD<27>
FBB_CMD<24>
FBB_CMD<25>
FBB_CMD<22>
FBB_CMD<18>
FBB_CMD<17>

FBB_MF2_H

FBB_MF2

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_DBI<5>
FBB_EDC<5>

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

FBB_DBI<7>
FBB_EDC<7>

FBB_WCKB45
FBB_WCKB45*

FBB_WCKB67
FBB_WCKB67*

FBB_CMD<16>

FBB_CMD<17>
FBB_CMD<18>

FBB_CMD<19>
FBB_CMD<20>

FBB_CMD<21>

FBB_CMD<22>
FBB_CMD<23>

FBB_CMD<24>

FBB_CMD<25>

FBB_CMD<26>
FBB_CMD<27>

FBB_CMD<28>
FBB_CMD<31>

FBB_CMD<29>
FBB_CMD<30>

FBB_CLK1
FBB_CLK1*

FBB_VREFC

FBB_ZQ_2_B

Fbb_D<32>4
Fbb_D<33>4
Fbb_D<34>4
Fbb_D<35>4
Fbb_D<36>4
Fbb_D<37>4
Fbb_D<38>4
Fbb_D<39>4

Fbb_D<48>4

Fbb_D<55>4

Fbb_D<49>4
Fbb_D<50>4
Fbb_D<51>4
Fbb_D<52>4
Fbb_D<53>4
Fbb_D<54>4

Fbb_Cmd<19>
Fbb_Cmd<16>
Fbb_Cmd<26>
Fbb_Cmd<31>

Fbb_Cmd<23>

Fbb_Cmd<21>
Fbb_Cmd<20>
Fbb_Cmd<29>
Fbb_Cmd<30>
Fbb_Cmd<28>
Fbb_Cmd<27>
Fbb_Cmd<24>
Fbb_Cmd<25>
Fbb_Cmd<22>
Fbb_Cmd<18>
Fbb_Cmd<17>

Fbb_D<40>4
Fbb_D<41>4
Fbb_D<42>4
Fbb_D<43>4
Fbb_D<44>4
Fbb_D<45>4
Fbb_D<46>4
Fbb_D<47>4

Fbb_D<60>4
Fbb_D<61>4

Fbb_D<56>4

Fbb_D<62>4

Fbb_D<57>4

Fbb_D<63>4

Fbb_D<58>4
Fbb_D<59>4

FBVDDQ

GND

GND GND

GND

GND

FBVDDQ

GND

FBVDDQ

FBVDDQ

FBVDDQ

GND

GND

GND

IN4
IN4

OUT4
OUT4

IN4
IN4

OUT4
OUT4

IN7

IN4
IN4

BI4
BI4

BI4
BI4

IN4
IN4

IN4
IN4
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R632
0402 COMMON1%

1k

add 1k to VSS

Normal

M22C

BGA170
COMMON

@memory.u_mem_sd_ddr5_x32(sym_6):page8_i500

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

J1 MF_VSS/SOE*

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD

C521
1uF
6.3V

COMMON
0402

10%
X5R

1
2

C169

6.3V

0402

10%
X5R

1uF

COMMON

1
2

C548

10%

0402

6.3V

X5R

1uF

COMMON

1
2

C512

COMMON

X7R
10%
16V

10nF

0402

1
2

C519

6.3V
10%
X5R

1uF

COMMON
0402

1
2

C172

20%

0603

4.7uF
6.3V

X5R

COMMON

1
2

NC

NC

NC

NC

NC

NC

NC

NC

GND

x32 x16

MIRRORED

NC

M502A

COMMON
BGA170_MIRR
INS11636130

D5 WCK23
D4 WCK23

D2 DBI3
C2 EDC3

F2 DQ31
F4 DQ30
E2 DQ29
E4 DQ28
B2 DQ27
B4 DQ26
A2 DQ25
A4 DQ24

D13 DBI2
C13 EDC2

F13 DQ23
F11 DQ22
E13 DQ21
E11 DQ20
B13 DQ19
B11 DQ18
A13 DQ17
A11 DQ16

A10VREFD

C170

COMMON

20%
X5R
0805

6.3V

10uF

1
2

C547

6.3V

0402

10%
X5R

1uF

COMMON

1
2

add 1k to VDD

Mirrored

M502C

COMMON

INS11636296
BGA170_MIRR

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD

J1SOE*/MF_VDD

C155
1uF
6.3V

0402

10%
X5R

COMMON

1
2

C534
4.7uF
6.3V

0603
X5R
20%

COMMON

1
2

R538 121ohm
COMMON1 %0402

1 2

M502B
INS11634026
BGA170_MIRR
COMMON

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
H4 A7_A8
H5 A6_A11

H10 A5_BA1
H11 A4_BA2
K10 A3_BA3
K11 A2_BA0
K5 A1_A9
K4 A0_A10

J4 ABI

L12 CS
G12 WE
G3 CAS
L3 RAS

C175

COMMON

47uF
4V

0805
X5R
20%

1
2

C166

6.3V

0402

10%
X5R

1uF

COMMON

1
2 R536 121ohm

COMMON1 %0402
1 2

C541

COMMON
0402
X5R
10%
6.3V

1uF

1
2

C179

6.3V

0402

1uF

10%
X5R

COMMON

1
2

R535

COMMON
0402
1 %

40.2ohm

C511

COMMON

10nF

0402

6.3V
10%
X5R

1
2

NC

x16

NORMAL

NC

NC

NC

NC

NC

NC

NC

x32

NC

GND

M22D
@memory.u_mem_sd_ddr5_x32(sym_1):page8_i401

COMMON
BGA170

D5 WCK01
D4 WCK01

D13 DBI1
C13 EDC1

F13 DQ15
F11 DQ14
E13 DQ13
E11 DQ12
B13 DQ11
B11 DQ10
A13 DQ9
A11 DQ8

D2 DBI0
C2 EDC0

F2 DQ7
F4 DQ6
E2 DQ5
E4 DQ4
B2 DQ3
B4 DQ2
A2 DQ1
A4 DQ0

A10VREFD

M22B

BGA170
COMMON

@memory.u_mem_sd_ddr5_x32(sym_5):page8_i498

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
K4 A7_A8
K5 A6_A11

K10 A5_BA1
K11 A4_BA2
H10 A3_BA3
H11 A2_BA0
H5 A1_A9
H4 A0_A10

J4 ABI

G12 CS
L12 WE
L3 CAS
G3 RAS

R534

1 %
0402

40.2ohm

COMMON

R7384

0402 COMMON1%

1k

C141

20%
X5R
0805
COMMON

47uF
4V

1
2

C537

X5R
0805

6.3V

10uF

20%

COMMON

1
2

C535

20%
X5R
0603

6.3V

4.7uF

COMMON

1
2

C171
4.7uF

20%

0603
X5R

6.3V

COMMON

1
2

NC

NC

NC

NC

NC

NC

NC

NC

NC

x16x32

MIRRORED

NC

M502D

COMMON

INS11635972
BGA170_MIRR

P5 WCK01
P4 WCK01

P13 DBI1
R13 EDC1

M13 DQ15
M11 DQ14
N13 DQ13
N11 DQ12
T13 DQ11
T11 DQ10
V13 DQ9
V11 DQ8

P2 DBI0
R2 EDC0

M2 DQ7
M4 DQ6
N2 DQ5
N4 DQ4
T2 DQ3
T4 DQ2
V2 DQ1
V4 DQ0

V10VREFD

NORMAL

x16

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

x32

M22A

BGA170
COMMON

@memory.u_mem_sd_ddr5_x32(sym_3):page8_i441

P5 WCK23
P4 WCK23

P2 DBI3
R2 EDC3
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F7 FBC_DQS_RN6

C12 FBC_DQS_RN5
G12 FBC_DQS_RN4

T3 FBC_DQS_RN3
T6 FBC_DQS_RN2

AA3 FBC_DQS_RN1
AA7 FBC_DQS_RN0

B7 FBC_DQS_WP7
G7 FBC_DQS_WP6

B12 FBC_DQS_WP5
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T2 FBC_DQS_WP3
T5 FBC_DQS_WP2

AA2 FBC_DQS_WP1
AB8 FBC_DQS_WP0

A7 FBC_DQM7
H6 FBC_DQM6

A12 FBC_DQM5
F12 FBC_DQM4
T1 FBC_DQM3
U7 FBC_DQM2

AA1 FBC_DQM1
AA6 FBC_DQM0
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A9 FBC_D62
C9 FBC_D61
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E6 FBC_D54
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B13 DQ19
B11 DQ18
A13 DQ17
A11 DQ16

A10VREFD

C575

COMMON

X5R
10%

0402

6.3V

1uF

1
2

R556

COMMON

549ohm

0402
1 %

C157

COMMON
0805

10uF
6.3V

X5R
20%

1
2

C634
1uF
6.3V

X5R
10%

COMMON
0402

1
2

C580

COMMON

10%

0402
X5R

6.3V

1uF

1
2

M511B

COMMON
BGA170
@memory.u_mem_sd_ddr5_x32(sym_5):page10_i568

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
K4 A7_A8
K5 A6_A11

K10 A5_BA1
K11 A4_BA2
H10 A3_BA3
H11 A2_BA0
H5 A1_A9
H4 A0_A10

J4 ABI

G12 CS
L12 WE
L3 CAS
G3 RAS

R567
40.2ohm

0402
1 %

COMMON

C532

X5R
0805
COMMON

47uF

20%
4V

1
2

add 1k to VDD

Mirrored

M1C

BGA170_MIRR
COMMON

INS11657446

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD

J1SOE*/MF_VDD

C558

COMMON

4.7uF
6.3V

0603
X5R
20%

1
2

C149
1uF

COMMON

X5R
10%

0402

6.3V

1
2

NC

x16

NORMAL

NC

NC

NC

NC

NC

NC

NC

x32

NC

GND

M511D

COMMON

@memory.u_mem_sd_ddr5_x32(sym_1):page10_i480
BGA170

D5 WCK01
D4 WCK01

D13 DBI1
C13 EDC1

F13 DQ15
F11 DQ14
E13 DQ13
E11 DQ12
B13 DQ11
B11 DQ10
A13 DQ9
A11 DQ8

D2 DBI0
C2 EDC0

F2 DQ7
F4 DQ6
E2 DQ5
E4 DQ4
B2 DQ3
B4 DQ2
A2 DQ1
A4 DQ0

A10VREFD

NC

NC

NC

NC

NC

NC

NC

NC

NC

x16x32

MIRRORED

NC

M1D

BGA170_MIRR
COMMON

INS11656384

P5 WCK01
P4 WCK01

P13 DBI1
R13 EDC1

M13 DQ15
M11 DQ14
N13 DQ13
N11 DQ12
T13 DQ11
T11 DQ10
V13 DQ9
V11 DQ8

P2 DBI0
R2 EDC0

M2 DQ7
M4 DQ6
N2 DQ5
N4 DQ4
T2 DQ3
T4 DQ2
V2 DQ1
V4 DQ0

V10VREFD

add 1k to VSS

Normal

M511C

BGA170
COMMON

@memory.u_mem_sd_ddr5_x32(sym_6):page10_i572

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

J1 MF_VSS/SOE*

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD

C617

COMMON
0402

6.3V

10nF

10%
X5R

1
2

NORMAL

x16

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

x32

M511A

COMMON

@memory.u_mem_sd_ddr5_x32(sym_3):page10_i519
BGA170

P5 WCK23
P4 WCK23

P2 DBI3
R2 EDC3

M2 DQ31
M4 DQ30
N2 DQ29
N4 DQ28
T2 DQ27
T4 DQ26
V2 DQ25
V4 DQ24

P13 DBI2
R13 EDC2

M13 DQ23
M11 DQ22
N13 DQ21
N11 DQ20
T13 DQ19
T11 DQ18
V13 DQ17
V11 DQ16

V10VREFD

C555
10uF

COMMON

6.3V

0805
X5R
20%

1
2

C622

COMMON
0402

10%
X5R

6.3V

1uF

1
2

R677
0402 COMMON1%

1k

M1B

BGA170_MIRR
COMMON

INS11657288

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
H4 A7_A8
H5 A6_A11

H10 A5_BA1
H11 A4_BA2
K10 A3_BA3
K11 A2_BA0
K5 A1_A9
K4 A0_A10

J4 ABI

L12 CS
G12 WE
G3 CAS
L3 RAS

C152

0402
COMMON

X5R
10%
6.3V

1uF

1
2

Q514

3000mohm@10V / 3000mohm@4.5V / 3000mohm@2.5V

60V

0.31A

SOT23_1G1D1S

20V
0.3W

0.26A

@discrete.q_fet_n_enh(sym_2):page10_i518

1G1D1S

COMMON1G
2S

3
D

C553

COMMON
0603

20%
6.3V

X5R

4.7uF

1
2

R207 121ohm
1 %0402 COMMON

1 2

R571
40.2ohm

0402
1 %

COMMON

C583

COMMON

X5R
10%

0402

6.3V

1uF

1
2
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39

38

37

36

35

34

33

32

53

54

55

50

51

52

48

49

17

18

22

25

24

27

28

30

29

20

21

23

31

26

16

19

47

46

45

44

43

42

41

40

61

62

63

58

59

60

56

57

FBC_CLK1
FBC_CLK1*

FBC_CLK1_CM

FBC_DBI<4> FBC_DBI<6>
FBC_EDC<4> FBC_EDC<6>

FBC_VREFC

FBC_WCK45
FBC_WCK45*

FBC_WCK67
FBC_WCK67*

FBC_ZQ_2_B

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<48>

FBC_D<50>
FBC_D<49>

FBC_D<53>
FBC_D<52>
FBC_D<51>

FBC_D<55>
FBC_D<54>

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>

FBC_CMD<26>
FBC_CMD<27>

FBC_CMD<28>
FBC_CMD<31>

FBC_CMD<29>
FBC_CMD<30>

FBC_CMD<19>
FBC_CMD<16>
FBC_CMD<26>
FBC_CMD<31>

FBC_CMD<23>

FBC_CMD<21>
FBC_CMD<20>
FBC_CMD<29>
FBC_CMD<30>
FBC_CMD<28>
FBC_CMD<27>
FBC_CMD<24>
FBC_CMD<25>
FBC_CMD<22>
FBC_CMD<18>
FBC_CMD<17>

FBC_MF2_H

FBC_WCKB45
FBC_WCKB45*

FBC_WCKB67
FBC_WCKB67*

FBC_MF2

FBC_DBI<5>
FBC_EDC<5>

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

FBC_DBI<7>
FBC_EDC<7>

FBC_D<58>
FBC_D<57>
FBC_D<56>

FBC_D<60>
FBC_D<59>

FBC_D<62>
FBC_D<61>

FBC_D<63>

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>

FBC_CMD<26>
FBC_CMD<27>

FBC_CMD<28>
FBC_CMD<31>

FBC_CMD<29>
FBC_CMD<30>

FBC_CLK1
FBC_CLK1*

FBC_VREFC

FBC_ZQ_2_BM

Fbc_D<32>9
Fbc_D<33>9
Fbc_D<34>9
Fbc_D<35>9
Fbc_D<36>9
Fbc_D<37>9
Fbc_D<38>9
Fbc_D<39>9

Fbc_D<48>9

Fbc_D<55>9

Fbc_D<49>9
Fbc_D<50>9
Fbc_D<51>9
Fbc_D<52>9
Fbc_D<53>9
Fbc_D<54>9

Fbc_Cmd<19>
Fbc_Cmd<16>
Fbc_Cmd<26>
Fbc_Cmd<31>

Fbc_Cmd<23>

Fbc_Cmd<21>
Fbc_Cmd<20>
Fbc_Cmd<29>
Fbc_Cmd<30>
Fbc_Cmd<28>
Fbc_Cmd<27>
Fbc_Cmd<24>
Fbc_Cmd<25>
Fbc_Cmd<22>
Fbc_Cmd<18>
Fbc_Cmd<17>

Fbc_D<40>09
Fbc_D<41>09
Fbc_D<42>09
Fbc_D<43>09
Fbc_D<44>09
Fbc_D<45>09
Fbc_D<46>09
Fbc_D<47>09

Fbc_D<60>09
Fbc_D<61>09

Fbc_D<56>09

Fbc_D<62>09
Fbc_D<63>09

Fbc_D<57>09
Fbc_D<58>09
Fbc_D<59>09

FBVDDQ

GND

GND GND

GND

GND

FBVDDQ

GND

GND

GND

FBVDDQ

FBVDDQ

FBVDDQ

GND

IN9
IN9

BI9
BI9

IN9
IN9

BI9
BI9

IN10

IN9
IN9

IN09
IN09

IN09
IN09

BI09
BI09

BI09
BI09

IN9
IN9
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C544

COMMON

X5R
10%

0402

6.3V

1uF

1
2

C546

COMMON

1uF
6.3V

0402

10%
X5R

1
2

C168

COMMON
0402

10%
X5R

6.3V

1uF

1
2

C515

10%

COMMON

X5R
0402

6.3V

1uF

1
2

C551

COMMON

4.7uF

20%
X5R
0603

6.3V

1
2

C629

COMMON

20%
X5R
0805

4V

47uF

1
2

C167

COMMON
0402

10%
X5R

6.3V

1uF

1
2

C545

COMMON

10%
X5R
0402

6.3V

1uF

1
2

R540
1 %0402

121ohm
COMMON

1 2

R531
1 %0402

121ohm
COMMON

1 2

NC

x16

NORMAL

NC

NC

NC

NC

NC

NC

NC

x32

NC

GND

M11D

BGA170
COMMON

@memory.u_mem_sd_ddr5_x32(sym_1):page11_i400

D5 WCK01
D4 WCK01

D13 DBI1
C13 EDC1

F13 DQ15
F11 DQ14
E13 DQ13
E11 DQ12
B13 DQ11
B11 DQ10
A13 DQ9
A11 DQ8

D2 DBI0
C2 EDC0

F2 DQ7
F4 DQ6
E2 DQ5
E4 DQ4
B2 DQ3
B4 DQ2
A2 DQ1
A4 DQ0

A10VREFD

R647
0402 COMMON1%

1k

R530
40.2ohm

COMMON

1 %
0402

C507

COMMON

10nF
6.3V

X5R
0402

10%

1
2

add 1k to VDD

Mirrored

M501C

BGA170_MIRR
COMMON

INS11673545

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD

J1SOE*/MF_VDD

C543

COMMON

X5R
10%

0402

6.3V

1uF

1
2

M11B

COMMON
BGA170
@memory.u_mem_sd_ddr5_x32(sym_5):page11_i445

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
K4 A7_A8
K5 A6_A11

K10 A5_BA1
K11 A4_BA2
H10 A3_BA3
H11 A2_BA0
H5 A1_A9
H4 A0_A10

J4 ABI

G12 CS
L12 WE
L3 CAS
G3 RAS

R529

1 %
0402

40.2ohm

COMMON

C560

COMMON
0805

6.3V

X5R
20%

10uF

1
2

C161

COMMON

4.7uF

20%
X5R
0603

6.3V

1
2

NC

NC

NC

NC

NC

NC

NC

NC

NC

x16x32

MIRRORED

NC

M501D

BGA170_MIRR
COMMON

INS11673197

P5 WCK01
P4 WCK01

P13 DBI1
R13 EDC1

M13 DQ15
M11 DQ14
N13 DQ13
N11 DQ12
T13 DQ11
T11 DQ10
V13 DQ9
V11 DQ8

P2 DBI0
R2 EDC0

M2 DQ7
M4 DQ6
N2 DQ5
N4 DQ4
T2 DQ3
T4 DQ2
V2 DQ1
V4 DQ0

V10VREFD

C178

X5R
10%

COMMON
0402

6.3V

1uF

1
2

NORMAL

x16

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

x32

M11A

BGA170
@memory.u_mem_sd_ddr5_x32(sym_3):page11_i442

COMMON

P5 WCK23
P4 WCK23

P2 DBI3
R2 EDC3

M2 DQ31
M4 DQ30
N2 DQ29
N4 DQ28
T2 DQ27
T4 DQ26
V2 DQ25
V4 DQ24

P13 DBI2
R13 EDC2

M13 DQ23
M11 DQ22
N13 DQ21
N11 DQ20
T13 DQ19
T11 DQ18
V13 DQ17
V11 DQ16

V10VREFD

C517

6.3V

1uF

COMMON

X5R
10%

0402

1
2

R7378
0402 COMMON1%

1k

C516

COMMON
0402

10%
X5R

6.3V

1uF

1
2

add 1k to VSS

Normal

M11C

COMMON

@memory.u_mem_sd_ddr5_x32(sym_6):page11_i499
BGA170

V3 VSSQ
V14 VSSQ
V12 VSSQ
V1 VSSQ
R4 VSSQ
R3 VSSQ

R14 VSSQ
R12 VSSQ
R11 VSSQ
R1 VSSQ
N3 VSSQ

N14 VSSQ
N12 VSSQ
N1 VSSQ
M5 VSSQ

M10 VSSQ
K2 VSSQ

K13 VSSQ
H2 VSSQ

H13 VSSQ
F5 VSSQ

F10 VSSQ
E3 VSSQ

E14 VSSQ
E12 VSSQ
E1 VSSQ
C4 VSSQ
C3 VSSQ

C14 VSSQ
C12 VSSQ
C11 VSSQ
C1 VSSQ
A3 VSSQ

A14 VSSQ
A12 VSSQ
A1 VSSQ

T5 VSS
T10 VSS
P10 VSS

L5 VSS
L10 VSS
K14 VSS
K1 VSS

H14 VSS
H1 VSS
G5 VSS

G10 VSS
D10 VSS

B5 VSS
B10 VSS

J1 MF_VSS/SOE*

T3VDDQ
T14VDDQ
T12VDDQ
T1VDDQ
P3VDDQ
P14VDDQ
P12VDDQ
P1VDDQ
N5VDDQ
N10VDDQ
M3VDDQ
M14VDDQ
M12VDDQ
M1VDDQ
L2VDDQ
L13VDDQ
K3VDDQ
K12VDDQ
H3VDDQ
H12VDDQ
G2VDDQ
G13VDDQ
F3VDDQ
F14VDDQ
F12VDDQ
F1VDDQ
E5VDDQ
E10VDDQ
D3VDDQ
D14VDDQ
D12VDDQ
D1VDDQ
B3VDDQ
B14VDDQ
B12VDDQ
B1VDDQ

R5VDD
R10VDD
P11VDD
L4VDD
L14VDD
L11VDD
L1VDD
G4VDD
G14VDD
G11VDD
G1VDD
D11VDD
C5VDD
C10VDD

C549

COMMON

4.7uF

20%
X5R
0603

6.3V

1
2

M501B

BGA170_MIRR
COMMON

INS11674171

J10 SEN

J13 ZQ

J14 VREFC

V5 NC_RFU_V5
A5 NC_RFU_A5

J11 CLK
J12 CLK

J3 CKE
J2 RESET

J5 RFU_A12
H4 A7_A8
H5 A6_A11

H10 A5_BA1
H11 A4_BA2
K10 A3_BA3
K11 A2_BA0
K5 A1_A9
K4 A0_A10

J4 ABI

L12 CS
G12 WE
G3 CAS
L3 RAS

NC

NC

NC

NC

NC

NC

NC

NC

GND

x32 x16

MIRRORED

NC

M501A
INS11673355

COMMON
BGA170_MIRR

D5 WCK23
D4 WCK23

D2 DBI3
C2 EDC3

F2 DQ31
F4 DQ30
E2 DQ29
E4 DQ28
B2 DQ27
B4 DQ26
A2 DQ25
A4 DQ24

D13 DBI2
C13 EDC2

F13 DQ23
F11 DQ22
E13 DQ21
E11 DQ20
B13 DQ19
B11 DQ18
A13 DQ17
A11 DQ16

A10VREFD

C582

COMMON

47uF

20%
X5R
0805

4V

1
2

C557

COMMON

10uF

20%
X5R
0805

6.3V

1
2

C163

X5R
0603
COMMON

20%

4.7uF
6.3V

1
2

C508

COMMON

10%
X7R
0402

10nF
16V

1
2
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17/18 FBVDDQ

G1H
U_GPU_GB2B_192_BGA1428-TEST_GM206_GPU_GM206-INT-A1-GM206-INT-A1

@digital.u_gpu_gb2b_192(sym_17):page12_i79

BGA1428

COMMON

Y41 GND_OPT
Y39 GND_OPT

W36 GND_OPT
M7 GND_OPT
L4 GND_OPT
L2 GND_OPT
H3 GND_OPT

G30 GND_OPT
G25 GND_OPT

E2 GND_OPT
D29 GND_OPT
D26 GND_OPT
C3 GND_OPT

B29 GND_OPT
B26 GND_OPT

AD36 GND_OPT
AC41 GND_OPT
AC39 GND_OPT

Y9 FBVDDQ
Y34 FBVDDQ
W9 FBVDDQ

W34 FBVDDQ
V9 FBVDDQ

V34 FBVDDQ
U9 FBVDDQ

U39 FBVDDQ
U34 FBVDDQ

T9 FBVDDQ
T34 FBVDDQ
R9 FBVDDQ

R34 FBVDDQ
P9 FBVDDQ
P4 FBVDDQ

P34 FBVDDQ
B2 FBVDDQ
B1 FBVDDQ

AE39 FBVDDQ
AD34 FBVDDQ
AC9 FBVDDQ
AC8 FBVDDQ

AC34 FBVDDQ
AB9 FBVDDQ

AB42 FBVDDQ
AB41 FBVDDQ
AB40 FBVDDQ
AB39 FBVDDQ
AB38 FBVDDQ
AB37 FBVDDQ
AB36 FBVDDQ
AB35 FBVDDQ
AB34 FBVDDQ
AA9 FBVDDQ

AA42 FBVDDQ
AA41 FBVDDQ
AA40 FBVDDQ
AA39 FBVDDQ
AA38 FBVDDQ
AA37 FBVDDQ
AA36 FBVDDQ
AA35 FBVDDQ
AA34 FBVDDQ

A3 FBVDDQ
A28 FBVDDQ
A27 FBVDDQ
A2 FBVDDQ

Y35FB_CALTERM_GND

N35FB_CAL_PU_GND

U35FB_CAL_PD_VDDQ

H33FB_VREF

AJ34FB_CLAMP

AR30FB_GND_PROBE
AR31FBVDDQ_SENSE

N9FBVDDQ
N34FBVDDQ
M9FBVDDQ
M34FBVDDQ
L9FBVDDQ
L34FBVDDQ
K6FBVDDQ
K5FBVDDQ
K4FBVDDQ
K34FBVDDQ
K3FBVDDQ
K2FBVDDQ
K1FBVDDQ
J9FBVDDQ
J8FBVDDQ
J7FBVDDQ
J6FBVDDQ
J5FBVDDQ
J4FBVDDQ
J34FBVDDQ
J33FBVDDQ
J32FBVDDQ
J31FBVDDQ
J30FBVDDQ
J3FBVDDQ
J29FBVDDQ
J28FBVDDQ
J27FBVDDQ
J26FBVDDQ
J25FBVDDQ
J24FBVDDQ
J23FBVDDQ
J22FBVDDQ
J21FBVDDQ
J20FBVDDQ
J2FBVDDQ
J19FBVDDQ
J18FBVDDQ
J17FBVDDQ
J16FBVDDQ
J15FBVDDQ
J14FBVDDQ
J13FBVDDQ
J12FBVDDQ
J11FBVDDQ
J10FBVDDQ
J1FBVDDQ
H5FBVDDQ
H28FBVDDQ
H27FBVDDQ
H2FBVDDQ
G28FBVDDQ
G27FBVDDQ
G1FBVDDQ
F28FBVDDQ
F27FBVDDQ
E32FBVDDQ
E28FBVDDQ
E27FBVDDQ
D28FBVDDQ
D27FBVDDQ
D23FBVDDQ
C4FBVDDQ
C28FBVDDQ
C27FBVDDQ
C1FBVDDQ
B28FBVDDQ
B27FBVDDQ

R578
COMMON

60.4ohm
1 %0402

1 2

R574
COMMON

40.2ohm
1 %0402

1 2

16/18 VDD
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BGA1428

COMMON

Y28 VDD
Y26 VDD
Y24 VDD
Y22 VDD
Y20 VDD
R17 VDD
R15 VDD
R13 VDD
R11 VDD
P28 VDD
P26 VDD
P24 VDD
P22 VDD
P20 VDD
P18 VDD
P16 VDD
P14 VDD
P12 VDD
N27 VDD
N25 VDD
N23 VDD
N21 VDD
N19 VDD
N17 VDD
N15 VDD
N13 VDD
N11 VDD
M28 VDD
M26 VDD
M24 VDD
M22 VDD
M20 VDD
M18 VDD
M16 VDD
M14 VDD

AM34 VDD
AH28 VDD
AH27 VDD
AH26 VDD
AH24 VDD
AH22 VDD
AH20 VDD
AH18 VDD
AH16 VDD
AH14 VDD
AH12 VDD
AG28 VDD
AG27 VDD
AG25 VDD
AG23 VDD
AG21 VDD
AG19 VDD
AG17 VDD
AG15 VDD
AG13 VDD
AG11 VDD
AF28 VDD
AF26 VDD
AF24 VDD
AF22 VDD
AF20 VDD
AF18 VDD
AF16 VDD
AF14 VDD
AF12 VDD
AE27 VDD
AE25 VDD
AE23 VDD
AE21 VDD
AE19 VDD
AE17 VDD
AE15 VDD
AE13 VDD
AE11 VDD
AD28 VDD
AD26 VDD
AD24 VDD
AD22 VDD
AD20 VDD
AD18 VDD
AD16 VDD
AD14 VDD
AD12 VDD
AC27 VDD
AC25 VDD
AC23 VDD
AC21 VDD
AC19 VDD
AC17 VDD
AC15 VDD
AC13 VDD
AC11 VDD
AB28 VDD
AB26 VDD
AB24 VDD
AB22 VDD
AB20 VDD
AB18 VDD
AB16 VDD
AB14 VDD
AB12 VDD
AA27 VDD
AA25 VDD
AA23 VDD
AA21 VDD
AA19 VDD
AA17 VDD
AA15 VDD
AA13 VDD
AA11 VDD

Y18VDD
Y16VDD
Y14VDD
Y12VDD
W27VDD
W25VDD
W23VDD
W21VDD
W19VDD
W17VDD
W15VDD
W13VDD
W11VDD
V28VDD
V26VDD
V24VDD
V22VDD
V20VDD
V18VDD
V16VDD
V14VDD
V12VDD
U27VDD
U25VDD
U23VDD
U21VDD
U19VDD
U17VDD
U15VDD
U13VDD
U11VDD
T28VDD
T26VDD
T24VDD
T22VDD
T20VDD
T18VDD
T16VDD
T14VDD
T12VDD
R27VDD
R25VDD
R23VDD
R21VDD
R19VDD
M12VDD
L27VDD
L25VDD
L23VDD
L21VDD
L19VDD
L17VDD
L15VDD
L13VDD
L11VDD
BB41VDD
BB40VDD
BB39VDD
BB37VDD
BA42VDD
BA41VDD
BA40VDD
BA39VDD
BA38VDD
BA37VDD
AY42VDD
AY41VDD
AY40VDD
AY39VDD
AY38VDD
AY37VDD
AY36VDD
AW42VDD
AW41VDD
AW40VDD
AW39VDD
AW38VDD
AW37VDD
AW36VDD
AV41VDD
AV40VDD
AV39VDD
AV38VDD
AV37VDD
AV36VDD
AU42VDD
AU41VDD
AU40VDD
AU39VDD
AU38VDD
AU37VDD
AU36VDD
AU35VDD
AT39VDD
AT38VDD
AT37VDD
AT36VDD
AT35VDD
AT34VDD
AT33VDD
AR37VDD
AR36VDD
AR35VDD
AR34VDD
AR33VDD
AR32VDD
AP36VDD
AP35VDD
AP34VDD
AP33VDD
AP32VDD
AP31VDD
AN35VDD
AN34VDD

R576
COMMON

40.2ohm
1 %0402

1 2

14/18 GND
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BGA1428

COMMON

M15 GND
M13 GND
M11 GND
L41 GND
L39 GND
L38 GND
L28 GND
L26 GND
L24 GND
L22 GND
L20 GND
L18 GND
L16 GND
L14 GND
L12 GND
K37 GND
K35 GND
H7 GND

H41 GND
H39 GND
H34 GND
H32 GND
H21 GND
H18 GND
H16 GND
H12 GND
G9 GND
G6 GND

G38 GND
G33 GND
G22 GND
G13 GND
F39 GND
F36 GND
E8 GND
E5 GND

E41 GND
E38 GND
E35 GND
E23 GND
E20 GND
E17 GND
E14 GND
E11 GND
D8 GND
D5 GND

D35 GND
D33 GND
D20 GND
D17 GND
D11 GND
C42 GND
BB3 GND
BB2 GND
BA8 GND
BA5 GND

BA35 GND
BA32 GND
BA29 GND
BA26 GND
BA23 GND
BA20 GND
BA2 GND

BA17 GND
BA14 GND
BA11 GND
BA1 GND

AK9GND
AL9GND
P27GND
P25GND
Y5GND
Y4GND
Y27GND
Y25GND
Y23GND
Y21GND
Y2GND
Y19GND
Y17GND
Y15GND
Y13GND
Y11GND
W8GND
W28GND
W26GND
W24GND
W22GND
W20GND
W18GND
W16GND
W14GND
W12GND
V8GND
V27GND
V25GND
V23GND
V21GND
V19GND
V17GND
V15GND
V13GND
V11GND
U5GND
U41GND
U4GND
U38GND
U28GND
U26GND
P2GND
P19GND
P17GND
P15GND
P13GND
P11GND
N28GND
N26GND
N24GND
N22GND
N20GND
N18GND
N16GND
N14GND
N12GND
M35GND
M27GND
M25GND
M23GND
M21GND
M19GND
M17GND

15/18 GND

G1F
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BGA1428

COMMON

AM39 GND
AM38 GND
AM2 GND
AL35 GND
AK35 GND

AJ7 GND
AJ5 GND

AJ41 GND
AJ39 GND
AJ38 GND
AJ2 GND

AH35 GND
AH25 GND
AH23 GND
AH21 GND
AH19 GND
AH17 GND
AH15 GND
AH13 GND
AH11 GND
AG36 GND
AG26 GND
AG24 GND
AG22 GND
AG20 GND
AG18 GND
AG16 GND
AG14 GND
AG12 GND

AF7 GND
AF5 GND

AF41 GND
AF35 GND
AF27 GND
AF25 GND
AF23 GND
AF21 GND
AF2 GND

AF19 GND
AF17 GND
AF15 GND
AF13 GND
AF11 GND
AE28 GND
AE26 GND
AE24 GND
AE22 GND
AE20 GND
AE18 GND
AE16 GND
AE14 GND
AE12 GND
AD27 GND
AD25 GND
AD23 GND
AD21 GND
AD19 GND
AD17 GND
AD15 GND
AD13 GND
AD11 GND
AC5 GND
AC4 GND

AC28 GND
AC26 GND
AC24 GND
AC22 GND
AC20 GND
AC2 GND

AC18 GND
AC16 GND
AC14 GND
AC12 GND

AB7 GND
AB27 GND
AB25 GND
AB23 GND
AB21 GND
AB19 GND
AB17 GND
AB15 GND
AB13 GND
AB11 GND
AA8 GND

AA28 GND
AA26 GND
AA24 GND
AA22 GND
AA20 GND
AA18 GND
AA16 GND
AA14 GND
AA12 GND

A41 GND

P23GND
P21GND
U24GND
U22GND
U20GND
U2GND
U18GND
U16GND
U14GND
U12GND
T8GND
T36GND
T27GND
T25GND
T23GND
T21GND
T19GND
T17GND
T15GND
T13GND
T11GND
R7GND
R35GND
R28GND
R26GND
R24GND
R22GND
R20GND
R18GND
R16GND
R14GND
R12GND
P5GND
P41GND
P39GND
P38GND
AW22GND
AW21GND
AW19GND
AV8GND
AV5GND
AV35GND
AV2GND
AV17GND
AV14GND
AV11GND
AT32GND
AT29GND
AT26GND
AT23GND
AT20GND
AT17GND
AT14GND
AT11GND
AR7GND
AR5GND
AR41GND
AR39GND
AR2GND
AM7GND
AM5GND
AM41GND
A40GND
B8GND
B5GND
B42GND
B41GND
B38GND
B35GND
B32GND
B23GND
B20GND
B17GND
B14GND
B11GND
AY35GND
AY32GND
AY29GND
AY26GND
AY23GND
AY20GND
AY1GND
AW34GND
AW33GND
AW31GND
AW30GND
AW28GND
AW27GND
AW25GND
AW24GND

18/18 NC/3V3

G1I
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@digital.u_gpu_gb2b_192(sym_18):page12_i89

BGA1428

COMMON

H14 NC
H10 NC
G40 NC
G39 NC

AT27 NC
AT24 NC
AP16 NC
AP15 NC
AP14 NC

F8 NC
AT30 NC

F5 NC
AW15 NC
AT31 NC
AN9 NC
AM9 NC

AK34 NC

AJ93V3_AON
AJ83V3_AON

AH9VDD33
AG9VDD33
AG8VDD33
AF9VDD33
AF8VDD33
AE8VDD33
AE7VDD33
AE6VDD33
AD8VDD33
AD7VDD33
AD6VDD33

AH83V3AUX_NC
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C180

COMMON

0.1uF

0402

16V

10%
X7R

1
2

C624

10%
X5R
0402
COMMON

6.3V

1uF

1
2

C692
1uF

COMMON

X5R
0402

10%
6.3V

1
2

C642

20%

6.3V

4.7uF

COMMON
0603
X5R

1
2

C658

COMMON

1uF
6.3V

0402

10%
X5R

1
2

C643

6.3V

0402
COMMON

1uF

X5R
10%

1
2

C688

COMMON

X5R
0402

1uF
6.3V
10%

1
2

C635

0402

0.1uF

COMMON

10%
X7R

16V

1
2

C655

3.5A@105degC,100KHz

20%
COMMON

330uF

0.006ohm

2V
AL-Polymer

SMD_7343
C735

COMMON
0805

22uF

20%
6.3V

X5R

1
2

C562
10uF

COMMON
0805
X5R

6.3V

20%

1
2

C616

COMMON
0402
X5R
10%
6.3V

1uF

1
2

C589

COMMON

1uF

10%
X5R

6.3V

0402

1
2

C676
1uF

COMMON

6.3V
10%
X5R
0402

1
2

C598
1uF

COMMON

6.3V

10%
X5R
0402

1
2

C690

6.3V

1uF

0402

10%
X5R

COMMON

1
2

C733

0402
X7R

0.1uF

COMMON

16V
10%

1
2

C615

COMMON

10%
X5R

6.3V

1uF

0402

1
2

C600
10uF

COMMON

20%

0805

6.3V

X5R

1
2

C623

6.3V

COMMON

X5R
0402

10%

1uF

1
2

C700
1uF

COMMON

10%

0402
X5R

6.3V

1
2

C687

X7R

0.1uF
16V
10%

0402
COMMON

1
2

C641

10%
16V

X7R
0402
COMMON

0.1uF

1
2

C123

0402
COMMON

10%
X7R

16V

0.1uF

1
2

C666

20%
6.3V

4.7uF

X5R
0603
COMMON

1
2

C654

SMD_7343

3.5A@105degC,100KHz
AL-Polymer

COMMON

2V
20%

330uF

0.006ohm
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COMMON

1uF

10%
X5R
0402

6.3V

1
2
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0.1uF

COMMON

10%
X7R
0402

16V

1
2

C648

6.3V
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1uF

0402
COMMON

1
2

C565
4.7uF

COMMON

X5R
20%

0603

6.3V

1
2

C744
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20%

COMMON

47uF

X5R
0805

1
2

C618
1uF

COMMON

6.3V

X5R
10%

0402

1
2

C663

COMMON

X5R
0402

10%

1uF
6.3V

1
2

C667
2.2uF

20%
X5R
0402

6.3V

COMMON

1
2

C701

COMMON
0402

6.3V
10%
X5R

1uF

1
2

C699

COMMON
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10%

0402
X5R

1uF

1
2

C579
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1
2

C668
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1
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1
2
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1
2

C585

X5R

10uF

20%

COMMON

6.3V

0805

1
2

C670

10%

0402
X7R

16V

COMMON

0.1uF

1
2

C656

COMMON
0402
X5R

1uF

10%

6.3V

1
2

C708

10%

1uF

0402
COMMON

6.3V

X5R

1
2

C559
22uF

COMMON

6.3V

20%
X5R
0805

1
2

C614

6.3V

COMMON

1uF

10%
X5R
0402

1
2

C577

0402

10%
X5R

COMMON

6.3V

1uF

1
2

C640

10%
6.3V

X5R
0402

1uF

COMMON

1
2

C563

20%

6.3V

4.7uF

COMMON
0603
X5R

1
2

C675
0.1uF

0402

16V
10%

COMMON

X7R

1
2

C673

20%

4.7uF
6.3V

X5R
0603
COMMON

1
2

C649

10%
6.3V

COMMON

X5R
0402

1uF

1
2

C644

0402
COMMON

1uF

10%
X5R

6.3V

1
2

C87
1uF

COMMON

6.3V
10%

0402
X5R

1
2

C691

COMMON

1uF
6.3V
10%
X5R
0402

1
2

C594

10%

0.1uF

COMMON

X7R

16V

0402

1
2

C651

COMMON

1uF
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PEXVDD - PEXVDD - LINEAR OPTION

VID PLL SUPPLY

ON TOP OF 0805 FOOTPRINT

ADD TESTPOINT VIA TO PEXVDD_PGOOD

Vout = Vref * (1+Rtop/Rbot)

1.047V = 0.8 * (1+3.09K/10.0K)

PS: 5V, PEX_VDD

BYPASS

Vref=0.8V remote sense

PLACE 0603 10UF FOOTPRINT

PLACE 0603 10UF FOOTPRINT

EM5103GE: 315-0612-000

GS7103NVSO-R: 315-0614-000

local sense

* DDC backdrive

1V PLL SUPPLY

5V / DDC SUPPLY

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

ON TOP OF 0805 FOOTPRINT

0.400

1.05V

20MIL
0.2A
5V

5V_ADJ

5V_VIN_D

12V

0.400

12V
0.400

0.400
0.2A
5V

0.400

1.0V
2.7A

PS1_1V_FB

PS1_1V_RS

PS_PEXVDD_EN

PS_PEXVDD_PGOOD

PS_VIDPLL_EN

1.0V
0.406

GND

3V3_F

GND

PEX_VDD

GND GND

VID_PLL

GND

GND

5V

12V_F

GND

FBVDDQ

GND

GND

GND

GND

GND

PEX_VDD

PEX_VDD

GND

5V

1V_PLL

PEX_VDD

GND

GND

DDC_5V

IN31

OUT31

IN31
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C898
4.7uF

X5R
20%

0603
COMMON

6.3V

1
2

C756
1uF
16V

0603
COMMON

10%
X5R

1
2

C91
0.1uF

COMMON
0402
X7R

16V
10%

1
2

R653
3.09k

COMMON

1 %
0402

R648
0ohm

0402
COMMON

C126
1uF

X5R
10%

COMMON
0402

6.3V

1
2

U505
COMMON 1.25V

GOI,IGOI,TO263
SOT223_GOI
@power_supply.u_vreg_3pin(sym_2):page23_i27

1
G

N
D

/A
D

J

2
OUT

3
IN 4

TAB

C119
1uF

X5R
0402

6.3V

COMMON

10%

1
2

LB506 30ohm
COMMONBEAD_0603

R91
0ohm

COMMON
0603

C923

COMMON

10uF

0603
X5R
20%
16V

1
2

POLYSWITCH

F501
0.75A

COMMON
1206

1 2

C88

COMMON

X5R
0603

10uF

20%
16V

1
2

C753
1nF
16V
10%
X7R
0402
COMMON

1
2

C745

COMMON

22uF

0805

6.3V
20%
X5R

1
2

C134

X7R

0.1uF

10%

0402
COMMON

16V

1
2

R102
COMMON

0ohm
0603

1 2

R605 0ohm
COMMON0402

1 2

C122

COMMON
0603
X5R
20%
6.3V

10uF

1
2

C94

COMMON
0603
C0G

50V

470pF

5%

1
2

C760
4.7uF
6.3V

X5R
0603

20%

COMMON

1
2

R114
383ohm

COMMON
0402
1 %

U8

@power_supply.u_vreg_5pin(sym_15):page23_i132

315-0217-000

1.05V

SC705
COMMON

1 IN

2

GND1

3 EN 4GND/NC

5OUT

C897

0402

0.1uF

COMMON

X7R

16V
10%

1
2

D1

COMMON

SOD323

@discrete.d_schottky(sym_3):page23_i8

1A
20V

12

C924

COMMON
0805

10uF

20%
X5R

6.3V

1
2

C89

0805

16V

X5R
10%

10uF

COMMON

1
2

R110

0402
1 %

124ohm

COMMON

C135

COMMON

10uF
6.3V
20%

0805
X5R

1
2

C131
4.7uF
6.3V
20%

COMMON

X5R
0603

1
2

C755
10uF

0805
X5R
20%

COMMON

6.3V

1
2

U10

SOP8
COMMON

@power_supply.u_vreg_apl5910(sym_1):page23_i168

1 POK

2 EN

3 VIN

4 VCNTL

5 NC

6VOUT

7FB

8GND
9GND

R656
10k

COMMON

1 %
0402

LB3
BEAD_0603

30ohm
COMMON
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G

output ripple:  4.55A p-p, 1uH, 300kHz

APW8720KE

Vout  = Vref * (1 + Rtop / (Rbot ll Rbot1))

Vout  = Vref * (1 + Rtop / Rbot)

1

Rbot1 Rbot

0

<= DEFAULT1.55V

PS:  FBVDDQ

Rtop

RT8101

for voltage-mode error amp

for transconductance error amp

Rocp2

1

1

0

0

GPIO7

1% 300kHz

1%

accuracy

300kHz

Fosc
Vref

0.5V

0.8V

Vref

RT8101GSP

APW8720KE Vout = .5*(1+1.78k/1k) = 1.39V

Vout = .8*(1+1k/(1.37k||4.87k)) = 1.549V

Vout = .8*(1+1k/1.37k) = 1.384V

Vout = .5*(1+1.78k/(1k||5.62k)) = 1.548V

FBVDDQ

APW8720KE

can be colayouted with output bulks

1.38V

PLACE CLOSE TO TOP FET

GPIO7

OCP:13K(60A)

1.5V 0.50016A

GPIO7_FBVDD_SEL
PS_FBVDDQ_EN*

PS_FB_BST

0.300

PS_FB_BST_R

0.300

PS_FB_C

0.3000.100

PS_FB_COMP

PS_FB_FB

0.300

0.300

PS_FB_HDRV PS_FB_HDRV_R

0.300

PS_FB_LDRV

0.300

PS_FB_R

0.300

PS_FB_RBOT

PS_FB_RC_CP

0.100

PS_FB_SW

0.500 22A

PS_FB_SW_RC

0.300

PS_FB_VCC5

0.300

12V

PS_FB_VSEL

GND

GND

12V_F

GND

GND

GND

12V_F

GND

12V_F

GND

FBVDDQ

GND

NV3V3

GND

GND

GND

GND

GND

FBVDDQ GND

FBVDDQ

GND

IN31
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R723

0603
COMMON

5 %

2.2ohm

C796

0805
COMMON

6.3V
20%
X5R

10uF

1
2

R745
0603

0ohm
COMMON

1 2

Q519A

SOT363

0.2W
20V

0.8A

1G1D1S

@discrete.q_fet_n_enh(sym_2):page24_i93

5000mohm@10V / 7500mohm@4.5V / -1000mohm@2.5V
0.115A
60V

COMMON
1

G2
S

6
D

R98
10k

COMMON
0402
1 %

C836

0402
X7R

16V
10%

10nF

COMMON

1
2

C75

COMMON

16V

0.47uF

0603
X7R
10%

1
2

C85

COMMON
C0G
5%

0402

220pF
50V

1 2

R712

1 %

150ohm

0402
COMMON

R729

1 %
0402
COMMON

5.62k

D507
@discrete.d(sym_1):page24_i27

0.3A
75V
SOD323

COMMON1
2

R708
5 %0402

10k
COMMON

1 2

C80
100pF
50V
5%

0402
C0G

COMMON

1
2

R1651

0402
COMMON

Remote
0ohm

C844

COMMON

10%
X7R
0603

0.1uF
16V

1
2

R1709

5 %
0402
COMMON

13K

Q23
LFPAK

3.4mohm@10V / 5mohm@4.5V / -1000mohm@2.5V
140A

@discrete.q_fet_n_enh(sym_5):page24_i100

2.57W

LFPAK
COMMON

20V

19.7A
30V1S

2
3

4G

5D

L10 1uH

23.5A

24A

0.00307ohm

COMMONSMD_420X400

R746

5 %
0402
COMMON

10k

C86
0402

47nF
6.3V

X5R
10%

COMMON

1 2

C797
10uF

X5R
20%

0805
COMMON

6.3V

1
2

Q519B

SOT363
@discrete.q_fet_n_enh(sym_2):page24_i92

20V

60V

0.8A
0.2W

0.115A

COMMON

5000mohm@10V / 7500mohm@4.5V / -1000mohm@2.5V

4
G5

S

3
D

R108
COMMON0402 1 %

3.92k1 2

Q24

30V
COMMON

LFPAK

140A

@discrete.q_fet_n_enh(sym_5):page24_i40

19.7A

LFPAK

20V

3.4mohm@10V / 5mohm@4.5V / -1000mohm@2.5V

2.57W

1S
2
3

4G

5D

C816

X7R

16V

COMMON
0402

10%

1nF

1
2

R1652

Local

COMMON

0ohm

0402

C104

820uF

AL-Polymer

COMMON

0.007ohm
TH_D63P25

20%
2.5V

R730

1 %
0402
COMMON

1k

R722
0603 COMMON

0ohm1 2 Q17

20V

7.3mohm@10V / 10.8mohm@4.5V / -1000mohm@2.5V
13.2A

2.49W

LFPAK

COMMON
LFPAK

81A

30V

@discrete.q_fet_n_enh(sym_5):page24_i39

1S
2
3

4G

5D

R105
0402 5 % COMMON

30k1 2

R728

1 %
0402
COMMON

1.78k

R739

COMMON
1206

2.2ohm
5 %

U506
@power_supply.u_swreg_up6101(sym_1):page24_i166

COMMON

0.5V
PSOP8

1BOOT

2HDRV

3 GND 4LDRV/OCS

5 VCC

6FB

7 COMP/EN

8PHASE

9 GND

R703
10k

COMMON
0402
5 %

C831
1uF

16V

0402
X5R

COMMON

10%

1
2

R577

Remote

COMMON

0ohm

0402

C845

50V
10%

0603
COMMON

X7R

2.2nF

1
2

C103

820uF

AL-Polymer

COMMON

0.007ohm
TH_D63P25

20%
2.5V
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G

PLACE NTC_N RESISTOR CLOSE TO PHASE 1 INDUCTOR AND

ON THE SAME OF THE BOARD AS THE INDUCTOR

RDRP2 CDRP

0 ohm

1.3mOhm AC Loadline, 9us recovery

Vmin

0.604V C_VREF

C_REFIN

1.302V

R_REFADJ

RLIM1

dont care

1.91k

R_VREF2

R_VREF1

RLIM1

12.1k

Overshoot Recovery Enhancement

RDRP1

CDRP

DC Loadline

4.7nFdont care

8.06k

R_REFADJ

RDRP2

RDRP1

RESERVE FOR NTC

OCP

PS: NVVDD Controller

Vmax

240A

ROSC Fsw

300kHz

ROSC

R_VREF1

6.98k

R_VREF2

6.04k6.04k

RLIM2

Vboot

0.95V

dont careopen circuit

34k

stuff both these as 0ohm for 3phase NVVDD

RLIM2

28k 350kHz
GND_SENSE

0.300

GPIO0_NVAPI_1_PWM_VID

GPIO6_PSI*

NVVDD_CS1

NVVDD_CS1N

NVVDD_CS2

NVVDD_CS2N

NVVDD_CS3

NVVDD_CS3N

NVVDD_CS4

NVVDD_CS4N

NVVDD_DRVON

NVVDD_EN

NVVDD_GATE1
0.300

NVVDD_GATE2
0.300

NVVDD_GATE3
0.300

NVVDD_GATE4
0.300

NVVDD_GPIO6_PSI*

NVVDD_SENSE
0.300

NVVDD_VS

NVVDD_VS
0.300

NVVDD_VS*

NVVDD_VS*
0.300

PS_12VMON

PS_BASE_OSE

PS_COMP

PS_COMPPS_COMP_OSE

PS_COMP_RC

PS_CSSUM_SS

PS_DIFFOUT

PS_DRP_RC

PS_DRP_TCOMP

PS_GND

PS_ILIM

PS_NTC_MID

PS_NTC_N

PS_NTC_N

PS_NTC_P

PS_NTC_P

PS_NVVDD_PGOOD

PS_REFIN

PS_ROSC

PS_TYPE2_A

PS_TYPE2_B

PS_VCC5V

PS_VCC5V

0.381

PS_VDFB_TCOMP

PS_VFB

PS_VFBPS_VFB_OSE

PS_VIDBUF

PS_VREF

PS_VREF
0.300

GND

NVVDD

GND

12V_F

3V3_F

GND

GND GND

12V_F

GND

GND

GND GND

GND GND

GND

GND

12V_F

GND

GND

GND

GND

3V3_F

NVVDD

IN3

IN3

IN21,31

OUT 25

OUT 25

OUT 25

OUT 25

IN 25

IN25

IN25

OUT25

OUT 25

IN 25

IN21

IN30,31

IN 25

BI 25

BI 25

OUT 31

OUT 27

OUT 27

OUT 26

OUT 26

IN 25

OUT 26,27

BI 25

IN 27
IN 27

IN 27

IN 26

BI 25

IN 26

IN 26

IN 26

IN 27
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R718 75ohm
0402 COMMON

1 2

R714
0402 COMMON1 %

13k1 2

R115
0402 1 %

4.99k
COMMON

1 2

R731
COMMON

5.49k
0402 1 %

1 2

R87
4.99k

0402
COMMON

1 %

R762
0402 5 % COMMON

10k1 2

R67 620ohm
COMMON0603 5 %

1 2

C837

50V
5%
C0G
0402
COMMON

100pF

1
2

C78

10%
COMMON

2.2nF
0402 16V

X7R

1 2

R761
5 %

10k
0402 COMMON

1 2

R75
1k

COMMON

1 %
0402

C828 470pF

COMMON
10%X7R

0402 16V
1 2

C81 47pF
5%

COMMON
0402 50V

C0G

1 2

R81

COMMON

12.1k

0402
1 %

R767 6.04k
0402 1 % COMMON

1 2

R78

COMMON

33.2k
1 %
0402

C79

C0G

100pF
50V
5%

0402
COMMON

1
2

R70
9.09k

COMMON

1 %
0402

R123
0402 COMMON

0ohm1 2

R94 3.3k
0402 COMMON1 %

1 2

R732 1k
1 %0402 COMMON

1 2

R760
0402

0ohm
COMMON

1 2

R720
DNI

34k
0402 1 %

1 2

C90

DNI

16V
10%

0402

2.2nF

X7R

1 2

C830
10nF

10%
X5R
0402
COMMON

10V

1
2

R83

0402
COMMON

0ohm

OPEN VREG

U507

QFN32

2V
@power_supply.u_openvreg_type4(sym_1):page25_i317

COMMON

1 REFADJ

2 VID

3VR_RDY

4 EN

5 PSI*

6 12VMON

7FS

8ILIM

9 VSP/NC

10 VSN/FBRTN

11 VSDIFF/STRAP1

12 COMP/VDROOP

13 VFB

14 CS_TCOMP1

15 CS_TCOMP2

16 CSSUM/STRAP2

17CS1N

18CS1P

19CS2N

20CS2P

21CS3N

22CS3P

23CS4N

24CS4P

25PWM1

26PWM2

27PWM3

28PWM4

29DRV_EN

30 VCC

31 VREF

32 REFIN

33 GND

R124
COMMON

0ohm
0402

1 2

C82

5%
50V

15pF
0402

C0G
COMMON

1 2

R768
COMMON

4.75k
0402 1 %

1 2

R101
34k
1 %

DNI
0402

R716
0402

13k
COMMON1 %

1 2

R104
0402

12.7k
1 % COMMON

1 2

R73
10k

0402
DNI

5 %

C72

0402

1uF
6.3V
10%
X5R

COMMON

1
2

R86
10k
1 %

DNI
0402

R100

1 %
0402

10k

COMMON

R122

1 %
0402

100ohm

COMMON

R755

COMMON

1 %
0402

1k

C73

5%

COMMON
C0G

0402

150pF
50V

1 2

R163
5%

100k,B25/85@[ ]
DNI0603

C92
16V
10%X7R

2.2nF

COMMON
0402

1 2

R72

0402

10k
5 %

DNI

R773
COMMON

620ohm
5 %0603

1 2

C71

16V

0.1uF

COMMON

X7R
10%

0402

1
2

C74

COMMON

10nF

X7R
10%

0402

6.3V

1
2

R106
0402 DNI

0ohm1 2

R125

1 %

COMMON
0402

100ohm

R719

0402
COMMON

5 %

10k

R80
0402

49.9k
COMMON1 %

1 2

C829

50V

15pF

COMMON
0402
C0G
5%

1
2

R117
0402 COMMON1 %

4.99k1 2

R774 620ohm
5 %0603 COMMON

1 2

Q18

COMMON
SOT23_1B1C1E
@discrete.q_npn(sym_1):page25_i325

1B1C1E

1B

2E

3
C

R735

1 %
0402
COMMON

10k

R743

COMMON
0402
1 %

34k

C65

16V
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* place close to drain of Top FET

* place close to drain of Top FET

ON TOP OF 0805 FOOTPRINT

PS: NVVDD Phase 1,2

ON TOP OF 0805 FOOTPRINT
PLACE 0603 1UF FOOTPRINT
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resistors
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PLACE 0603 1UF FOOTPRINT

add 820uF X1

near NVVDD control side
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* place close to drain of Top FETstuff 0ohm for 3phase

ON TOP OF 0805 FOOTPRINT
PLACE 0603 1UF FOOTPRINT

* place close to drain of Top FET

ON TOP OF 0805 FOOTPRINT
PLACE 0603 1UF FOOTPRINT

PS: NVVDD Phase 3,4

near NVVDD control side

near NVVDD control side

NVVDD_CS3

NVVDD_CS3N

NVVDD_CS4

NVVDD_CS4N

NVVDD_DRVON

NVVDD_DRVON

NVVDD_GATE3

NVVDD_GATE4

PS_NVVDD_BOOT3
0.381

PS_NVVDD_BOOT4
0.381

PS_NVVDD_LG3
0.381

PS_NVVDD_LG4 PS_NV_SV_LG4

0.381

PS_NVVDD_NVVDD_RC3

0.406

PS_NVVDD_NVVDD_RC4

0.406

0.500

PS_NVVDD_PHASE3

0.500

PS_NVVDD_PHASE4

PS_NVVDD_UG3
0.381

PS_NVVDD_UG3_R
0.381

PS_NVVDD_UG4
0.381

PS_NVVDD_UG4_R
0.381

0.305PS_NVVDD_VCC3

PS_NVVDD_VCC4

0.305

0.381

GND

GND

12V_F

12V_F

GND

GND

12V_PEX6_F1

GND

12V_PEX6_F1

GND

GND

GND

GND

GND

GND

GND

GND

NVVDD

GND

NVVDD

IN25,26,27

IN25

IN25,26,27

IN25

OUT 25

OUT 25

OUT 25

OUT 25

Size Document Description Rev

Sheet ofDate:

MSI
6.0

MS-V320

27 34

Custom NVVDD P3~4
Monday, February 02, 2015

MICRO-STAR INT'L CO.,LTD

Size Document Description Rev

Sheet ofDate:

MSI
6.0

MS-V320

27 34

Custom NVVDD P3~4
Monday, February 02, 2015

MICRO-STAR INT'L CO.,LTD

Size Document Description Rev

Sheet ofDate:

MSI
6.0

MS-V320

27 34

Custom NVVDD P3~4
Monday, February 02, 2015

MICRO-STAR INT'L CO.,LTD

L8
COMMONTH

0.22uH

C789

COMMON

6.3V

0805
X5R

22uF

20%

1
2

R103

0402
COMMON

5 %

0ohm

Q21

30V

20V

LFPAK
COMMON

LFPAK

300-0787-000

140A
3.4mohm@10V / 5mohm@4.5V / -1000mohm@2.5V

2.57W

19.7A

@discrete.q_fet_n_enh(sym_5):page27_i340

1S
2
3

4G

5D

R97

COMMON

2.2ohm

0603
5 %

R710

2k
COMMON
0402

R753
10k

0402
5 %

COMMON

R759

1206
COMMON

5 %

1ohm

C827 0.1uF

X7R

0603 16V
10%

COMMON

1 2

U4

DFN8
COMMON

NCP81062MNTWG
@power_supply.u_swreg_adp3110(sym_1):page27_i334

1BST

2 IN

3 OD*/NC

4 VCC

5DRVL
6 PGND

7SWN

8DRVH

9 TP

R126

0603
COMMON

5 %

2.2ohm

C851
1nF

10%

0402
COMMON

X7R

16V

1
2

R764 0ohm
COMMON0603

1 2

C67

COMMON
0402

10%
X7R

16V

0.1uF

1
2

U5

NCP81062MNTWG
DFN8

@power_supply.u_swreg_adp3110(sym_1):page27_i332

COMMON

1BST

2 IN

3 OD*/NC

4 VCC

5DRVL
6 PGND

7SWN

8DRVH

9 TP

R754
5 % COMMON

10k
0402

1 2

SP30
XXXV32002S

C832

10%
16V0603

0.1uF

X7R
COMMON

1 2

C786

COMMON

22uF
6.3V
20%
X5R
0805

1
2

SP29
XXXV32002S

L6 0.22uH

COMMONTH

Q27

COMMON
LFPAK

LFPAK

20V

30V

300-0787-000

140A
3.4mohm@10V / 5mohm@4.5V / -1000mohm@2.5V

2.57W

19.7A

@discrete.q_fet_n_enh(sym_5):page27_i339

1S
2
3

4G

5D

R734 0ohm
0603 COMMON

1 2

C792

COMMON

6.3V

X5R
20%

0805

22uF

1
2

C69

10%
16V

0.1uF

X7R
0402
COMMON

1
2

C849 0.22uF
0402 COMMON16V

1 2

Q25
@discrete.q_fet_n_enh(sym_5):page27_i337
LFPAK

20V
300-0787-000

30V

LFPAK

COMMON

140A
3.4mohm@10V / 5mohm@4.5V / -1000mohm@2.5V

2.57W

19.7A
1S
2
3

4G

5D

C788

COMMON

22uF

0805

20%
X5R

6.3V

1
2

SP32
XXXV32002S

R737

5 %
1206
COMMON

1ohm

R1713 49.9R
0402 1 % COMMON

1 2

SP31
XXXV32002S

C791

COMMON

6.3V
20%
X5R

22uF

0805

1
2

C823

X5R
0603

1uF
16V
10%

COMMON

1
2

Q14
@discrete.q_fet_n_enh(sym_5):page27_i335

300-0788-000

LFPAK

LFPAK
COMMON

30V
13.2A

20V

81A
2.49W

7.3mohm@10V / 10.8mohm@4.5V / -1000mohm@2.5V

1S
2
3

4G

5D

C773

X5R
20%

0805

22uF
6.3V

COMMON

1
2

R702

COMMON
0402

2k

C848

16V

COMMON
0402
X7R
10%

1nF

1
2

R765
10k

COMMON

5 %
0402

C843
1uF
16V
10%

COMMON

X5R
0603

1
2

C66
0.1uF
16V

X7R
0402
COMMON

10%

1
2

R113
1ohm

COMMON

0603
1 2

Q12

13.2A
7.3mohm@10V / 10.8mohm@4.5V / -1000mohm@2.5V

@discrete.q_fet_n_enh(sym_5):page27_i336
LFPAK
COMMON

20V

LFPAK

30V

300-0788-000

81A
2.49W

1S
2
3

4G

5D

C852 0.22uF
COMMON0402 16V

1 2

R1712 49.9R
0402 1 % COMMON

1 2

Q19

3.4mohm@10V / 5mohm@4.5V / -1000mohm@2.5V

LFPAK

LFPAK

20V

30V
COMMON

300-0787-000

140A
2.57W

19.7A

@discrete.q_fet_n_enh(sym_5):page27_i338

1S
2
3

4G

5D

R109

COMMON

1ohm
0603
1 2

R740
0402 5 % COMMON

10k1 2MSI CONFIDENTIAL  

00017967  jonepei(裴
亮
樂
)  

RD(C)2015060301  RMA工
程
課
 

吳
積
源
  (00011601)  

  



H

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

2

3

4

5

FDBA

5

4

3

2

1

A B C D E F G H

C E

1

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

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

G

[RESERVED]

Size Document Description Rev

Sheet ofDate:

MSI
6.0

MS-V320

28 34

Custom RESERVED
Monday, February 02, 2015

MICRO-STAR INT'L CO.,LTD

Size Document Description Rev

Sheet ofDate:

MSI
6.0

MS-V320

28 34

Custom RESERVED
Monday, February 02, 2015

MICRO-STAR INT'L CO.,LTD

Size Document Description Rev

Sheet ofDate:

MSI
6.0

MS-V320

28 34

Custom RESERVED
Monday, February 02, 2015

MICRO-STAR INT'L CO.,LTD

MSI CONFIDENTIAL  

00017967  jonepei(裴
亮
樂
)  

RD(C)2015060301  RMA工
程
課
 

吳
積
源
  (00011601)  

  



H

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

2

3

4

5

FDBA

5

4

3

2

1

A B C D E F G H

C E

1

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

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

G

PS: NVVDD OVR2+1 POWER

Size Document Description Rev

Sheet ofDate:

MSI
6.0

MS-V320

29 34

Custom RESERVED
Monday, February 02, 2015

MICRO-STAR INT'L CO.,LTD

Size Document Description Rev

Sheet ofDate:

MSI
6.0

MS-V320

29 34

Custom RESERVED
Monday, February 02, 2015

MICRO-STAR INT'L CO.,LTD

Size Document Description Rev

Sheet ofDate:

MSI
6.0

MS-V320

29 34

Custom RESERVED
Monday, February 02, 2015

MICRO-STAR INT'L CO.,LTD

MSI CONFIDENTIAL  

00017967  jonepei(裴
亮
樂
)  

RD(C)2015060301  RMA工
程
課
 

吳
積
源
  (00011601)  

  



H

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

2

3

4

5

FDBA

5

4

3

2

1

A B C D E F G H

C E

1

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

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

G

PEX6 INPUT - 2x3 PCIE CON 75W

PLACE ON NORTH SIDE

PS: Inputs, Filtering, and Monitoring

PEX_12V INPUT - 66W

PEX 3V3 INPUT - 10W
ON TOP OF 0805 FOOTPRINT
PLACE 0603 10UF FOOTPRINT

place caps close to INA3221

I2C Address:(1000 000b)

colayout 603 on 805s

colayout 603 on 805s

C76 must be low profile component if stuffed with FET heatsink

colayout 603 on 805s

colayout 603 on 805s

colay 8pin power header

bead change to choke

bead change to choke

C893,C895 must be low profile component if stuffed with FET heatsink
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PS: Sequence and Shutdown
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PEX VDD
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1
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1. Place [C_OUT] close to [L_OUT]
2. Use local FB sense (refer to design guide for detals)
3. Place PLL/IO filter ferrite bead to the same position as FB local sense point

BYPASS.  STUFF FOR 28nm

Gated rails required for 16nm

OVR0 1.8V REGULATOR.  STUFF FOR 16nm
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Mechanical: Bracket/Thermal Solution
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