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(1.8V @ 400MA PCIE_VDDR)

FET A

FET BFET C

0V TO -VIN IN SKIP MODE

**
A

**
A

(1.1V @ 1A )

BB_ENA = 0V FOR BACK BIASING DISABLED
                      MAX1673 SHUTDOWN
                      -BBN = 0V VIA MAX1673 INTERNAL 1 OHM TO GROUND
                      N FET A = OFF, P FET B = OFF, N FET C = ON
                      +BBP = VDD_CORE
                      

BB_ENA = +3.3V FOR BACK BIASING ENABLED
                      MAX1673 ENABLED
                      -BBN = -.5V 
                      N FET A = ON, P FET B = ON, N FET C = OFF
                      +BBP = +1.8V
                      

( 3.3V @ 50MA VDDR3)

INSTALL BACK BIAS LOGIC
FOR M76M

**  FOR NO BACK BIASING
DO NOT INSTALL FETS OR REGULATOR LOGIC
AND INSTALL BEAD A AND RESISTOR A

(+1.8V 0R VDDC @ 120MA  BBP)

(-.85V 0R 0V @ 50MA  BBN)

(1.1V @ 1A )

C14
1uF_6.3V
C14C14
1uF_6.3V
C14

R65
0R
R65R65
0R
R65

100nF
C244
100nF
C244

VSS_1A2
VSS_2A34

VSS_4C5
VSS_5A4
VSS_6C18

PCIE_VSS_1P33
PCIE_VSS_2P34
PCIE_VSS_3P35
PCIE_VSS_4R27
PCIE_VSS_5R28
PCIE_VSS_6R29
PCIE_VSS_7R32
PCIE_VSS_8R33

VSS_15C33
VSS_16F35
VSS_17R7
VSS_18G10

PCIE_VSS_9U29

VSS_20H17
VSS_21G21
VSS_22D29

VSS_25F14

PCIE_VSS_10U32

VSS_26J15
VSS_27E19

PCIE_VSS_11V29
PCIE_VSS_12V32
PCIE_VSS_13T33

VSS_31G9
VSS_32F26

PCIE_VSS_14V34
PCIE_VSS_15V35

VSS_35M5
VSS_36G4
VSS_37E10

VSS_56K14

VSS_58K17
VSS_59K18
VSS_60K19
VSS_61K21

VSS_63M28
VSS_64K3

VSS_65 L33
VSS_66 P6
VSS_67 M9
VSS_68 M26
VSS_69 K28
VSS_70 M32
VSS_71 N14

PCIE_VSS_22AB32 PCIE_VSS_21AB29 PCIE_VSS_20AA32 PCIE_VSS_19AA29 PCIE_VSS_18W33 PCIE_VSS_17W32 PCIE_VSS_16W29

VSS_78 U8
VSS_79 P13
VSS_80 P15

PCIE_VSS_24AB34 PCIE_VSS_23Y33

VSS_97 U10
VSS_98 U15
VSS_99 U18

PCIE_VSS_25AB35

VSS_101 U23

PCIE_VSS_31AD33 PCIE_VSS_30AF32 PCIE_VSS_29AF29 PCIE_VSS_28AD32 PCIE_VSS_27AD29 PCIE_VSS_26AC33

PCIE_VSS_32AF34

VSS_7A21
VSS_8C23
VSS_9C11
VSS_10C13
VSS_11C14

VSS_13A11
VSS_14C26

VSS_19F15

VSS_24G1

VSS_28E22
VSS_29E24

VSS_33G29
VSS_34D33

VSS_72 N17
VSS_73 N19
VSS_74 N22
VSS_75 N33
VSS_76 N3
VSS_77 R5

VSS_81 P18
VSS_82 P21
VSS_83 P23
VSS_84 P26
VSS_85 P29
VSS_86 P30
VSS_87 R1
VSS_88 U5
VSS_89 P9
VSS_90 R10
VSS_91 R14
VSS_92 R17
VSS_93 R19
VSS_94 R22
VSS_95 V3
VSS_96 AK9

VSS_100 U21

VSS_3C3

VSS_23A29

VSS_12A18

VSS_62K22

VSS_57K15

VSS_38E12

VSS_55K9

VSS_45H19
VSS_46J21
VSS_47F7
VSS_48J12
VSS_49J24
VSS_50J26
VSS_51K30
VSS_52J32
VSS_53F33
VSS_54K6

VSS_39F17
VSS_40G18
VSS_41G22
VSS_42F30
VSS_43J35
VSS_44J18

PCIE_VSS_33AF35
PCIE_VSS_34AG27
PCIE_VSS_35AG29
PCIE_VSS_36AG32
PCIE_VSS_37AG33
PCIE_VSS_38AJ29
PCIE_VSS_39AJ32
PCIE_VSS_40AH33
PCIE_VSS_41AL34
PCIE_VSS_42AL35
PCIE_VSS_43AK32

VSS_30D7

VSS_102 V7
VSS_103 W8
VSS_104 V10
VSS_105 V14
VSS_106 V17
VSS_107 V19
VSS_108 V22
VSS_109 V1
VSS_110 AK12
VSS_111 V9
VSS_112 W10
VSS_113 W15
VSS_114 W18
VSS_115 W21
VSS_116 W23

RSVD_3 AG9

VSS_117 AA6
VSS_118 AA10
VSS_119 AA14
VSS_120 AA17
VSS_121 AA19
VSS_122 AA22
VSS_123 AB8
VSS_124 AB10
VSS_125 AB13
VSS_126 AB15
VSS_127 AB18
VSS_128 AB21
VSS_129 AB23
VSS_130 AC14
VSS_131 AC17
VSS_132 AC19
VSS_133 AC22
VSS_134 AF9
VSS_135 AD6
VSS_136 AB5
VSS_137 AD24
VSS_138 W5
VSS_139 AF6
VSS_140 AF14

RSVD_4 AF3

VSS_141 AF21
VSS_142 AF22
VSS_143 AK10
VSS_144 AF17
VSS_145 AF18
VSS_146 AF19
VSS_147 AA3
VSS_148 AG12
VSS_149 AJ14
VSS_150 AH21
VSS_151 D4
VSS_152 AF15
VSS_153 AG10
VSS_154 AN6
VSS_155 AK15
VSS_156 AJ17
VSS_157 AJ18
VSS_158 AJ19
VSS_159 AF24
VSS_160 AN32
VSS_161 AK3
VSS_162 AN3
VSS_163 AR8
VSS_164 AM1
VSS_165 AK30

MECH_1 A35
MECH_2 AR1
MECH_3 AR35

Part 6 of 7

P
C
I
-
E
x
p
r
e
s
s
 
G
N
D

CORE GND

U1E

m66-M

Part 6 of 7

P
C
I
-
E
x
p
r
e
s
s
 
G
N
D

CORE GND

U1E

m66-M

100nF
C48

100nF
C48

C12
1uF_6.3V
C12C12
1uF_6.3V
C12

100nF
C271
100nF
C271

1

3
2

Q20

2N7002_NL

Q20

2N7002_NL

C27
1uF_6.3V
C27C27
1uF_6.3V
C27

C4
10uF_.095
C4
10uF_.095

C9
1uF_6.3V
C9C9
1uF_6.3V
C9

C58
1uF_6.3V
C58C58
1uF_6.3V
C58

C3
10uF_.095
C3
10uF_.095

C275
1uF_6.3V
C275C275
1uF_6.3V
C275

C6
1uF_6.3V
C6C6
1uF_6.3V
C6

1nF
C301
1nF
C301

C38
1uF_6.3V
C38C38
1uF_6.3V
C38

L13
BLM15BD121SN1

L13L13
BLM15BD121SN1

L13

C252
1uF_6.3V
C252C252
1uF_6.3V
C252

C59
1uF_6.3V
C59C59
1uF_6.3V
C59

C277
1uF_6.3V
C277C277
1uF_6.3V
C277C276

1uF_6.3V
C276C276
1uF_6.3V
C276

C42
10uF_.095
C42
10uF_.095

100K
R64
100K
R64

C54
10uF_.095
C54
10uF_.095

C22
1uF_6.3V
C22C22
1uF_6.3V
C22

C258
1uF_6.3V
C258C258
1uF_6.3V
C258

L39
BLM15BD121SN1

L39 L39
BLM15BD121SN1

L39

100nF
C300
100nF
C300

L9
BLM15BD121SN1

L9L9
BLM15BD121SN1

L9

C35
1uF_6.3V
C35C35
1uF_6.3V
C35

C31
1uF_6.3V
C31C31
1uF_6.3V
C31

L10
BLM15BD121SN1

L10L10
BLM15BD121SN1

L10

C45
1uF_6.3V
C45C45
1uF_6.3V
C45

C39
1uF_6.3V
C39C39
1uF_6.3V
C39

C10
1uF_6.3V
C10C10
1uF_6.3V
C10

C249
1uF_6.3V
C249C249
1uF_6.3V
C249

C299
10uF_.095
C299
10uF_.095

C403
1uF_6.3V
C403C403
1uF_6.3V
C403

C30
1uF_6.3V
C30C30
1uF_6.3V
C30

100nF
C253
100nF
C253

C17
1uF_6.3V
C17C17
1uF_6.3V
C17

C43
1uF_6.3V
C43C43
1uF_6.3V
C43

C405
1uF_6.3V
C405C405
1uF_6.3V
C405

C2
10uF_.095
C2
10uF_.095

100nF
C259
100nF
C259

C21
1uF_6.3V
C21C21
1uF_6.3V
C21

C8
1uF_6.3V
C8C8
1uF_6.3V
C8

C55
1uF_6.3V
C55C55
1uF_6.3V
C55

CAP-3

IN
8

FB 6

SKIP 1G
N

D
7

CAP+2

SHDN4

OUT 5

MAX1673ESA

REG1

MAX1673ESA

REG1

23

1

Q19
Si2301BDS

Q19
Si2301BDS

1 2
NS11NS_VIA NS11NS_VIA

C32
1uF_6.3V
C32C32
1uF_6.3V
C32

2.2uF_10V
C407
2.2uF_10V
C407

L34
BLM15BD121SN1

L34L34
BLM15BD121SN1

L34

C28
10uF_.095
C28
10uF_.095

1 2
NS12

NS_VIA

NS12

NS_VIA

1

3 2

Q18
2N7002E
Q18
2N7002E

R63
100K
R63
100K

C41
1uF_6.3V
C41C41
1uF_6.3V
C41

C57

1uF_6.3V

C57C57

1uF_6.3V

C57

C18
1uF_6.3V
C18C18
1uF_6.3V
C18

C408
10uF_.095
C408
10uF_.095

C20
1uF_6.3V
C20C20
1uF_6.3V
C20

C5
10uF_.095
C5
10uF_.095

100nF
C250
100nF
C250

C19
1uF_6.3V
C19C19
1uF_6.3V
C19

1 2
NS10

NS_VIA
NS10

NS_VIA

C24
1uF_6.3V
C24C24
1uF_6.3V
C24

ML1

120R_2A

ML1

120R_2A

C401
10uF_.095
C401
10uF_.095

C7
1uF_6.3V
C7C7
1uF_6.3V
C7

L6
BLM15BD121SN1

L6L6
BLM15BD121SN1

L6

C16
1uF_6.3V
C16C16
1uF_6.3V
C16

100nF

C402

100nF

C402

C56
1uF_6.3V
C56C56
1uF_6.3V
C56

17.4K
R58
17.4K
R58

C13
1uF_6.3V
C13C13
1uF_6.3V
C13

C34
1uF_6.3V
C34C34
1uF_6.3V
C34

VDDR1_1D1
VDDR1_2A8
VDDR1_3A12
VDDR1_4A16
VDDR1_5A20
VDDR1_6A24
VDDR1_7A28
VDDR1_8B1
VDDR1_9H1
VDDR1_10H35
VDDR1_11L18
VDDR1_12L19
VDDR1_13L21
VDDR1_14L22
VDDR1_15M10
VDDR1_16M35
VDDR1_17P10
VDDR1_18T1

VDDR3_1AE14
VDDR3_2AE15
VDDR3_3AF12
VDDR3_4AE17

VDDR5_2AP1

VDDR4_1AP2

VDDR5_1AN1

VDDRHA_2A32

VSSRHA_2B32

PCIE_VDDC_1 R26
PCIE_VDDC_2 U26
PCIE_VDDC_3 V25
PCIE_VDDC_4 V26

VDDC_1 N13
VDDC_2 N15
VDDC_3 N18
VDDC_4 N21
VDDC_5 N23
VDDC_6 P14
VDDC_7 P17
VDDC_8 P19
VDDC_9 P22

VDDC_10 V18
VDDC_11 V21
VDDC_12 V23
VDDC_13 W14
VDDC_14 W17
VDDC_15 W19
VDDC_16 W22
VDDC_17 AA15
VDDC_18 AA18
VDDC_19 AA21
VDDC_20 AA23
VDDC_21 AB14
VDDC_22 AB17
VDDC_23 AB19

PCIE_VDDR_5 AN34

PCIE_VDDR_2 AL33PCIE_VDDR_1 AR34

PCIE_VDDR_4 AN33PCIE_VDDR_3 AM33

PCIE_VDDR_6 AN35

PCIE_VDDC_5 W25
PCIE_VDDC_6 W26
PCIE_VDDC_7 AA25
PCIE_VDDC_8 AD26
PCIE_VDDC_9 AF26

PCIE_VDDC_10 AA26
PCIE_VDDC_11 AB25
PCIE_VDDC_12 AB26

VDDC_24 AB22
VDDC_25 AC13
VDDC_26 AC15
VDDC_27 AC18
VDDC_28 AC21
VDDC_29 AC23
VDDC_30 AE18
VDDC_31 AE22

BBN_2AA13

BBP_2V13

BBN_1W13

BBP_1U13

PCIE_VDDR_7 AP34
PCIE_VDDR_8 AP35

VDDR4_2AR2

VDDR1_21M1 VDDR1_20B35 VDDR1_19Y1

VDDC_32 AE19

VDDRHA_1A25

VSSRHA_1B25

VDDCI_1 M12
VDDCI_2 M24

VDD_CT_2AB11
VDD_CT_3AD10
VDD_CT_4AF10

VDDC_44W11

VSS_174V11

VDD_CT_5R11
VDD_CT_6R25
VDD_CT_7U11
VDD_CT_8U25

VDDCI_3 P11
VDDCI_4 P25

VDDRHB_1B2
VDDRHB_2L1

VSSRHB_2L2 VSSRHB_1C2

VDDC_33 AE21
VDDC_34 R13
VDDC_35 R15
VDDC_36 R18
VDDC_37 R21
VDDC_38 R23
VDDC_39 U14

VDDR1_22D35
VDDR1_23K10
VDDR1_24K12
VDDR1_25K24
VDDR1_26K26
VDDR1_27L14
VDDR1_28L15
VDDR1_29L17

VDD_CT_1AA11

VDDC_40 U17
VDDC_41 U19
VDDC_42 U22
VDDC_43 V15

PART 5 OF 7

M
e
m
o
r
y
 
I
/
O

M
e
m
o
r
y
 
I
/
O

 
C
l
o
c
k

C
o
r
e

P
C
I
-
E
x
p
r
e
s
s

P
O
W
E
R

B
a
c
k

 
B
i
a
s

I
/
O
 
I
n
t
e
r
n
a
l

U1D

m66-M

PART 5 OF 7

M
e
m
o
r
y
 
I
/
O

M
e
m
o
r
y
 
I
/
O

 
C
l
o
c
k

C
o
r
e

P
C
I
-
E
x
p
r
e
s
s

P
O
W
E
R

B
a
c
k

 
B
i
a
s

I
/
O
 
I
n
t
e
r
n
a
l

U1D

m66-M

C409
10uF_.095
C409
10uF_.095

C46
1uF_6.3V
C46C46
1uF_6.3V
C46

C406
10uF_.095
C406
10uF_.095

1 2
NS9

NS_VIA
NS9

NS_VIA

C23
10uF_.095
C23
10uF_.095

C400
1uF_6.3V

C400
C400
1uF_6.3V

C400

C404
1uF_6.3V
C404C404
1uF_6.3V
C404

C15
1uF_6.3V
C15C15
1uF_6.3V
C15

C29
1uF_6.3V
C29C29
1uF_6.3V
C29

C40
1uF_6.3V
C40C40
1uF_6.3V
C40C37

10uF_.095
C37
10uF_.095

L1
120R_2A
L1
120R_2A

10K
R57
10K
R57

C26
1uF_6.3V
C26C26
1uF_6.3V
C26

L38

470R_1000mA

L38
L38

470R_1000mA

L38

C243
1uF_6.3V
C243C243
1uF_6.3V
C243

C49
1uF_6.3V
C49C49
1uF_6.3V
C49

C11
1uF_6.3V
C11C11
1uF_6.3V
C11

C25
1uF_6.3V
C25C25
1uF_6.3V
C25

C44
1uF_6.3V
C44C44
1uF_6.3V
C44

C270
1uF_6.3V
C270C270
1uF_6.3V
C270



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

WEA1#

RASB1#

WDQSB7
WDQSB6

WDQSB3
WDQSB4

WDQSB1
WDQSB2

WDQSB5

DQMA#7
DQMA#6

DQMA#4
DQMA#3

DQMA#1

DQMA#5

DQMA#2

MAA9

MAA6

MAA8
MAA7

MAA5
MAA4

MAA2

MAA10

MAA3

B_BA1

MAA1

A_BA2

WEB1#

RDQSA[7..0]

CASB1#

CLKA0
CLKA0#

CLKA1
CLKA1#

MDA[63..0]

MAA[11..0]

DQMA#[7..0]

CKEA0

WEA0#

CASA1#

CSA0_0#

RASA0#

WDQSA[7..0]

WDQSA1
WDQSA2

WDQSA5
WDQSA4

WDQSA6
WDQSA7

CASA1#

WDQSA3

RASA1#

RDQSB6
RDQSB7

RDQSB5

RDQSB2
RDQSB1

RDQSB4
RDQSB3

CSB1_0#

RASB1#

MDB50

RDQSB[7..0]

WDQSB[7..0]

MDB59

MDB16

MDB47

MDB22

MDB24

MDB40

MDB18

MDB11

MDB7

MDB30

MDB46

MDB55

MDB1

MDB58

MDB53

MDB26

MDB14

MDB49

MDB52

MDB45

MDB21

MDB43

MDB23

MDB3

MDB5

MDB15

MDB25

MDB60
MDB61

MDB41

MDB4

MDB2

MDB56
MDB57

MDB13

MDB6

MDB44

MDB33

MDB54

MDB32

MDB20

MDB27

MDB36

MDB10

MDB51

MDB19

MDB38

MDB9

MDB48

MDB12

MDB34

MDB28

MDB62

MDB8

MDB37

MDB63

MDB31

MDB35

MDB29

MDB0

MDB42

MDB17

MDB39

CSA1_0#

CKEB1

CASB0#

RASB0#

CKEB0

CLKB0

CKEB0

WEB0#

MDB[63..0]

RASB0#

CSB0_0#

CLKB1#

CLKB0#

CASB0#

MAB[11..0]

DQMB#[7..0]

CLKB1

CASB1#

RDQSA2
RDQSA1

RDQSA7
RDQSA6

RDQSA4
RDQSA5

RDQSA3

A_BA0

CASA0#

RASA0#

CKEA0

CKEB1

CASA0#

A_BA1

CKEA1

CKEA1

MAB2

MAB8

MAB4

MAB1

B_BA2

MAB3

MAB7

MAB10

MAB6
MAB5

MAB9

DQMB#6
DQMB#7

DQMB#1

DQMB#4

DQMB#2

DQMB#5
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MDA45
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MDA46
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MDA42

MDA35
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MDA34

MDA36

MDA38
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MDA39

MDA32

MDA30
MDA31

MDA23

MDA20

MDA29

MDA24

MDA22

MDA26
MDA25

MDA21

MDA27

MDA15

MDA13

MDA2

MDA12

MDA0

MDA18

MDA9
MDA8

MDA10

MDA16

MDA3

MDA11

MDA1

MDA19

MDA5

MDA17

MDA14

MDA7
MDA6

MDA4

MDA54

MDA51

MDA53

MDA50

MDA52

MDA55

MDA49
MDA48
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MEM_RST

A_BA2

A_BA0
A_BA1
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MAB11

CSA0_0#

CSA1_0#

CSB0_0#

CSB1_0#

WEA0#
WEA1#
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RDQSA0
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CLKA0
CLKA1
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CSA1_1#
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1.8V_REG
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MDA[63..0]5

MAA[11..0]5
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CLKB06

CASB0#6

CSB0_0#6

CKEB06

DQMB#[7..0]6

MAB[11..0]6

CLKB16

RASB0#6

WEB0#6

CLKB1#6

MDB[63..0]6

RASA1#5

CSB1_0#6

RASB1#6

RDQSB[7..0]6

WDQSB[7..0]6

CSA1_0#5

WDQSA[7..0]5

CKEA05

RASA0#5

CASA1#5

CLKA05

CLKA15

WEA0#5

CLKA1#5

CLKA0#5

CSA0_0#5

CASB1#6

CKEB16

CASA0#5

CKEA15

MEM_RST5,6

A_BA05
A_BA15
A_BA25

B_BA06
B_BA16
B_BA26

CSA1_1#5
CSA0_1#5

CSB0_1#6
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1%

1%

1%

DNI

TP21
35mil
TP21
35mil

TP35
35mil
TP35
35mil

R29
40.2R
R29
40.2R

R35
4.7K
R35
4.7K

C61
100nF
C61
100nF

R34
40.2R
R34
40.2R

TP32
35mil
TP32
35mil

C62
100nF
C62
100nF

TP31
35mil
TP31
35mil

TP39
35mil
TP39
35mil

R38
100R
R38
100R

TP17
35mil
TP17
35mil

TP34
35mil
TP34
35mil

TP10
35mil
TP10
35mil

R36
4.7K
R36
4.7K

TP24
35mil
TP24
35mil

TP11
35mil
TP11
35mil

R28
100R
R28
100R

TP26
35mil
TP26
35mil

TP14
35mil
TP14
35mil

TP23
35mil
TP23
35mil

TP20
35mil
TP20
35mil

TP15
35mil
TP15
35mil

DQA_0P27
DQA_1P28
DQA_2P31
DQA_3P32
DQA_4M27
DQA_5K29
DQA_6K31
DQA_7K32
DQA_8M33
DQA_9M34
DQA_10L34
DQA_11L35
DQA_12J33
DQA_13J34
DQA_14H33
DQA_15H34
DQA_16K27
DQA_17J29
DQA_18J30
DQA_19J31
DQA_20F29
DQA_21F32
DQA_22D30
DQA_23D32
DQA_24G33
DQA_25G34
DQA_26G35
DQA_27F34
DQA_28D34
DQA_29C34
DQA_30C35
DQA_31B34
DQA_32C24
DQA_33B24
DQA_34B23
DQA_35A23
DQA_36C21
DQA_37B21
DQA_38C20
DQA_39B20
DQA_40J22
DQA_41H22
DQA_42F22
DQA_43D21
DQA_44J19
DQA_45G19
DQA_46F19
DQA_47D19
DQA_48C19
DQA_49B19
DQA_50A19
DQA_51B18
DQA_52C16
DQA_53B16
DQA_54C15
DQA_55A15
DQA_56H18
DQA_57F18
DQA_58E18
DQA_59D18
DQA_60J17
DQA_61G15
DQA_62E15
DQA_63D15

MAA_0 C27
MAA_1 B28
MAA_2 B27
MAA_3 G26
MAA_4 F27
MAA_5 E27
MAA_6 D27
MAA_7 J27
MAA_8 E29
MAA_9 C30

MAA_10 E26
MAA_11 A27

MAA_BA0 C28
MAA_BA1 B29

MAA_A12 G27

DQMAb_0 M29
DQMAb_1 K33
DQMAb_2 G30
DQMAb_3 E33
DQMAb_4 C22
DQMAb_5 H21
DQMAb_6 C17
DQMAb_7 G17

QSA_0 M30
QSA_1 K34
QSA_2 G31
QSA_3 E34
QSA_4 B22
QSA_5 F21
QSA_6 B17
QSA_7 D17

QSA_0B M31
QSA_1B K35
QSA_2B G32
QSA_3B E35
QSA_4B A22
QSA_5B E21
QSA_6B A17
QSA_7B E17

ODTA0 C31

CLKA0 A33

CLKA0b B33

RASA0b A31

CASA0b C32

CSA0b_0 A30
CSA0b_1 B30

CKEA0 B31

WEA0b C29

MAA_BA2 D26

MVREFDAN35
MVREFSAN34

CLKA1b B26

CLKA1 A26

CASA1b H26

RASA1b D24

CKEA1 F24

WEA1b D22

CSA1b_0 G24
CSA1b_1 H24

ODTA1 C25
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TP33
35mil
TP33
35mil

C63
100nF
C63
100nF

TP41
35mil
TP41
35mil

R27
40.2R
R27
40.2R

TP38
35mil
TP38
35mil

TP25
35mil
TP25
35mil

TP19
35mil
TP19
35mil

R30
40.2R
R30
40.2R

TP27
35mil
TP27
35milTP29

35mil
TP29
35mil

TP30
35mil
TP30
35mil

TP44
35mil
TP44
35mil

TP8
35mil
TP8
35mil

TP42
35mil
TP42
35mil

R660
4.7K
R660
4.7KR33

100R
R33
100R R37

243R
R37
243R

TP28
35mil
TP28
35mil

C64
100nF
C64
100nF

TP18
35mil
TP18
35mil

TP12
35mil
TP12
35mil

MR660
2.0K
MR660
2.0K

TP37
35mil
TP37
35mil

TP16
35mil
TP16
35mil

TP43
35mil
TP43
35mil

TP22
35mil
TP22
35mil

TP36
35mil
TP36
35mil

TP40
35mil
TP40
35mil

1K

R
32

1K

R
32

TP7
35mil
TP7
35mil

DQB_0H15
DQB_1G14
DQB_2E14
DQB_3D14
DQB_4H12
DQB_5G12
DQB_6F12
DQB_7D10
DQB_8B13
DQB_9C12
DQB_10B12
DQB_11B11
DQB_12C9
DQB_13B9
DQB_14A9
DQB_15B8
DQB_16J10
DQB_17H10
DQB_18F10
DQB_19D9
DQB_20G7
DQB_21G6
DQB_22F6
DQB_23D6
DQB_24C8
DQB_25C7
DQB_26B7
DQB_27A7
DQB_28B5
DQB_29A5
DQB_30C4
DQB_31B4
DQB_32M3
DQB_33M2
DQB_34N2
DQB_35N1
DQB_36R3
DQB_37R2
DQB_38T3
DQB_39T2
DQB_40M8
DQB_41M7
DQB_42P5
DQB_43P4
DQB_44R9
DQB_45R8
DQB_46R6
DQB_47U4
DQB_48U3
DQB_49U2
DQB_50U1
DQB_51V2
DQB_52Y3
DQB_53Y2
DQB_54AA2
DQB_55AA1
DQB_56U9
DQB_57U7
DQB_58U6
DQB_59V4
DQB_60W9
DQB_61W7
DQB_62W6
DQB_63W4

MAB_0 H2
MAB_1 H3
MAB_2 J3
MAB_3 J5
MAB_4 J4
MAB_5 J6
MAB_6 G5
MAB_7 J9
MAB_8 F3
MAB_9 F4

MAB_10 J1
MAB_11 J2

MAB_BA0 G2
MAB_BA1 G3

MAB_A12 J7

DQMBb_0 D12
DQMBb_1 C10
DQMBb_2 E7
DQMBb_3 C6
DQMBb_4 P3
DQMBb_5 R4
DQMBb_6 W3
DQMBb_7 V8

QSB_0 J14
QSB_1 B10
QSB_2 F9
QSB_3 B6
QSB_4 P2
QSB_5 P8
QSB_6 W2
QSB_7 V6

QSB_0B H14
QSB_1B A10
QSB_2B E9
QSB_3B A6
QSB_4B P1
QSB_5B P7
QSB_6B W1
QSB_7B V5

ODTB0 D2

CLKB0 A3

CLKB0b B3

RASB0b D3

CASB0b C1

CSB0b_0 E1
CSB0b_1 E2

CKEB0 E3

WEB0b F2

MAB_BA2 F1

MVREFDBB14
MVREFSBA13

DRAM_RST AA4

TEST_MCLKAA8
TEST_YCLKAA7
MEMTESTAA5

CLKB1b K2

CLKB1 K1

CASB1b K4

RASB1b K7

CKEB1 K8

WEB1b M6

CSB1b_0 L3
CSB1b_1 M4

ODTB1 K5

TESTENAM30

PLLTESTAH19
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CLKA1

CLKA0#

CLKA0

CLKA1#

A_BA1
A_BA2

MAA[11..0]

A_BA0

MEM_RST

WEA1#

RDQSA[7..0]

MDA[63..0]

DQMA#[7..0]

CKEA0

WEA0#

CASA1#

CSA0_0#

RASA0#

WDQSA[7..0]

RASA1#

CSA1_0#

CASA0#

CKEA1

MDA29
MDA31

MDA0

MDA8

MDA22

MDA12

MDA6

MDA16

MDA19

MDA1

MDA5

MDA13

MDA2

MDA20

MDA3

MDA7

MDA28

MDA30

MDA9

MDA23

MDA10

MDA18

MDA11

MDA15

MDA27

MDA21

MDA17

MDA14

MDA24

MDA4

MDA26
MDA25

WDQSA1

MAA2
MAA1
MAA0

MAA3
MAA4
MAA5

MAA8
MAA7

MAA10
MAA9

MAA11

MAA6

CSA0_0#

CLKA0
CLKA0#

MEM_RST

WDQSA0
WDQSA2
WDQSA3

DQMA#1

DQMA#3
DQMA#2
DQMA#0

A_BA1
A_BA2

A_BA0

CASA0#

RDQSA0
RDQSA1

RDQSA2
RDQSA3

WEA0#

CKEA0

RASA0#

WDQSA7

WDQSA5
WDQSA6

WDQSA4

RDQSA7

RDQSA5
RDQSA6

RDQSA4

CKEA1

RASA1#

MAA2
MAA1
MAA0

MAA3
MAA4
MAA5

MAA8
MAA7

MAA10
MAA9

MAA11

DQMA#7
DQMA#4

DQMA#5
DQMA#6

A_BA1

MDA52
MDA44

MDA43

MDA61

MDA57

MDA37

MDA55

MDA58

A_BA2

A_BA0

MDA49

MDA40

MDA50

MDA35

MDA63

MDA34

MDA47

MDA60

MDA32

MDA42

MDA51

MDA53

MDA56

MDA54

MDA36

MDA41

MDA38

MDA62

MDA46

MDA45

MDA33

MDA39
MDA59

MAA6

CLKA1
CLKA1#

CSA1_0#

CASA1#

WEA1#

MEM_RST

MDA48

CSA0_1# CSA1_1#

CSA0_1#
CSA1_1#

1.8V_REG

1.8V_REG

1.8V_REG1.8V_REG

1.8V_REG 1.8V_REG

1.8V_REG 1.8V_REG

1.8V_REG

A_BA14
A_BA24

MAA[11..0]4

A_BA04

CLKA14

CLKA04

CLKA0#4

CLKA1#4

MEM_RST4,6

WEA1#4

RDQSA[7..0]4

DQMA#[7..0]4

MDA[63..0]4

RASA1#4

CSA1_0#4

WDQSA[7..0]4

CKEA04

RASA0#4

CASA1#4

WEA0#4

CSA0_0#4

CASA0#4

CKEA14
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VREF = .72*VDDQ

VREF = .72*VDDQ

VREF = .72*VDDQ

VREF = .72*VDDQ

PLACE VREF DIVIDER COMPONENTS
AS CLOSE TO MEMORY AS POSSIBLE

R173
121R
R173
121R

C66
100nF
C66
100nF

R47
2.37K
R47
2.37K

R41
2.37K
R41
2.37K

R180 60.4RR180 60.4R

B1
BLM15BD121SN1
B1
BLM15BD121SN1

100nF
C77
100nF
C77

R174
121R
R174
121R

R177
121R
R177
121R

R40 243RR40 243R

C72
10uF_.095
C72
10uF_.095

100nF
C107
100nF
C107

VREFH1

DM0 | DM1E3

DM3 | DM2N3
DM2 | DM3N10
DM1 | DM0E10

DQ31 | DQ23T3
DQ30 | DQ22T2
DQ29 | DQ21R3
DQ28 | DQ20R2
DQ27 | DQ19M3
DQ26 | DQ18N2
DQ25 | DQ17L3
DQ24 | DQ16M2
DQ23 | DQ31T10
DQ22 | DQ30T11
DQ21 | DQ29R10
DQ20 | DQ28R11
DQ19 | DQ27M10
DQ18 | DQ26N11
DQ17 | DQ25L10
DQ16 | DQ24M11
DQ15 | DQ7G10
DQ14 | DQ6F11
DQ13 | DQ5F10
DQ12 | DQ4E11
DQ11 | DQ3C10
DQ10 | DQ2C11
DQ9 | DQ1B10
DQ8 | DQ0B11
DQ7 | DQ15G3
DQ6 | DQ14F2
DQ5 | DQ13F3
DQ4 | DQ12E2
DQ3 | DQ11C3
DQ2 | DQ10C2
DQ1 | DQ9B3
DQ0 | DQ8B2

BA1 | BA0G9
BA0 | BA1G4

A11 | A7L4
A10 | A8K2
A9 | A3M9
A8/AP | A10K11
A7 | A11L9
A6 | A2K10
A5 | A1H11
A4 | A0K9
A3 | A9M4

A0 | A4K4 A1 | A5H2 A2 | A6K3

RESETV9

RAS | BA2H3

CKE | WEH4

ZQA4

CS | CASF9

VREF#H12H12

CAS | CSF4

CKJ11 CKJ10

WE | CKEH9

VDDQ A1
VDDQ#A12 A12
VDDQ#C1 C1
VDDQ#C4 C4
VDDQ#C9 C9

VDDQ#C12 C12
VDDQ#E1 E1
VDDQ#E4 E4
VDDQ#E9 E9

VSSQ B1
VSSQ#B4 B4
VSSQ#B9 B9

VSSQ#B12 B12
VSSQ#D1 D1
VSSQ#D4 D4
VSSQ#D9 D9

VSSQ#D12 D12
VSSQ#G2 G2

VSSQ#G11 G11
VSSQ#L2 L2

VSSQ#L11 L11
VSSQ#P1 P1
VSSQ#P4 P4
VSSQ#P9 P9

VSSQ#P12 P12
VSSQ#T1 T1
VSSQ#T4 T4
VSSQ#T9 T9

VSSQ#T12 T12
VSS A3

VSS#A10 A10
VSS#G1 G1

VSS#G12 G12
VSS#L1 L1

VSS#L12 L12
VSS#V3 V3

VSS#V10 V10

RFU1 J2

RFU2 J3

RDQS0 | RDQS1D3 RDQS1 | RDQS0D10 RDQS2 | RDQS3P10 RDQS3 | RDQS2P3

WDQS0 | WDQS1D2 WDQS1 | WDQS0D11 WDQS2 | WDQS3P11 WDQS3 | WDQS2P2

VDDQ#E12 E12
VDDQ#J4 J4
VDDQ#J9 J9
VDDQ#N1 N1
VDDQ#N4 N4
VDDQ#N9 N9

VDDQ#N12 N12

VDD A2
VDD#A11 A11

VDD#F1 F1
VDD#F12 F12
VDD#M1 M1

VDD#M12 M12
VDD#V2 V2

VDD#V11 V11

BA2 | RASH10

VDDQ#R1 R1
VDDQ#R4 R4
VDDQ#R9 R9

VDDQ#R12 R12
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DVI_CLK+

PCIE_REFCLKP

PCIE_RST#

SMB_DAT

3V3RUN

BL_BRIGHT_MB

PCIE_TXP7

PCIE_TXP6

PCIE_TXP3

PCIE_TXP2

PCIE_TXP11

PCIE_TXP10

PCIE_TXP5

PCIE_TXP4

PCIE_TXP8

PCIE_TXP15

PCIE_TXP9

PCIE_TXP13

PCIE_TXP12

PCIE_TXP14

PCIE_TXP0

PCIE_TXN2

PCIE_TXN3

PCIE_TXN5

PCIE_TXN6

PCIE_TXN4

PCIE_TXN7

PCIE_TXN10

PCIE_TXN11

PCIE_TXN9

PCIE_TXN15

PCIE_TXN14

PCIE_TXN8

PCIE_TXN0

PCIE_TXN13

PCIE_TXN1

PCIE_TXN12

PCIE_TXP1

FPVCC_MB

FPVCC

PCIE_RXP3

PCIE_RXP2

PCIE_RXP4

PCIE_RXP7

PCIE_RXP6

PCIE_RXP5

PCIE_RXP11

PCIE_RXP8

PCIE_RXP14

PCIE_RXP13

PCIE_RXP12

PCIE_RXP10

PCIE_RXP9

PCIE_RXN3

PCIE_RXN6

PCIE_RXN2

PCIE_RXN7

PCIE_RXP15

PCIE_RXN10

PCIE_RXN4

PCIE_RXN9

PCIE_RXN11

PCIE_RXN5

PCIE_RXN13

PCIE_RXN15

PCIE_RXN1

PCIE_RXN0

PCIE_RXN8

PCIE_RXN14

PCIE_RXN12

PCIE_RXP1

PCIE_RXP0

RUNPWROK

PCIE_RXP[15..0]

PCIE_RXN[15..0]

PCIE_RST#

PCIE_TXP[15..0]

PCIE_TXN[15..0]

PCIE_REFCLKN
PCIE_REFCLKP

TV_COMP_B_PB

TV_Y_G

TV_CR_PR

TXOUT_L3+
TXOUT_L3-

TXOUTU3+
TXOUT_U3-

SMB_CLK

BL_ENA

BL_BRIGHT_MB
FPVCC_MB BL_BRIGHT

BL_BRIGHTBL_BRIGHT_MB

FPVCC_MB

+5VRUN

G_PWR_SRC

+3VRUN

+5VRUN

+3VRUN

+5VRUN

+3VRUN

+3VRUN

+1.8VRUN

+3VRUN_BUS

+5VRUN

+5VRUN

PBAT_SMBDAT 11

PBAT_SMBCLK 11

RUNPWROK 10

PCIE_TXN[15..0]1

PCIE_TXP[15..0]1

PCIE_RST#1

PCIE_REFCLKP1
PCIE_REFCLKN1

PCIE_RXP[15..0]1

PCIE_RXN[15..0]1

DVI_TX0-2
DVI_TX0+2
DVI_TX1-2
DVI_TX1+2
DVI_TX2-2
DVI_TX2+2
DVI_CLK-2
DVI_CLK+2

HSYNC2,11
VSYNC2,11

DDC1CLK_MB10
DDC1DATA_MB10

VGA_RED2
VGA_GRN2
VGA_BLU2

TV_Y_G2
TV_CR_PR2

TV_COMP_B_PB2 TEMP_FAIL#2

OPT_BL_ENA 2

BLON_PWM 2

DDC2_DATA 2

DDC2CLK 2

TXOUT_L0-2
TXOUT_L0+2

TXOUT_L1+2
TXOUT_L1-2

TXOUT_L2-2
TXOUT_L2+2

TXCLK_L-2
TXCLK_L+2

TXOUT_U0-2
TXOUT_U0+2

TXOUT_U1+2
TXOUT_U1-2

TXOUT_U2-2
TXOUT_U2+2

TXCLK_U-2
TXCLK_U+2

I2C_CLK2
I2C_DAT2

FPVCC2

TXOUT_L3-2
TXOUT_L3+2

TXOUT_U3-2
TXOUT_U3+2

PCIE_CLK_REQb2

DVI_HPD2

AC_BAT#2

MB_THERM#11

+3VRUN_EN 10

FPVCC 2

FPVCC 2
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PLACE CAPS ON THIS PAGE AS CLOSE TO CONNECTOR AS POSSIBLE

SM BUS 3V/5V
 LEVEL SHIFT

PLACE TERMINATIONS CLOSE TO CONNECTOR

OPTION STRAP

OPTION STRAPS

OPTION STRAP

OPTION STRAP

DNI

DNI DNI

DNI DNI

DNI

Power up Glitch control CKT

DNI
DNI

DNI

C369100nF C369100nF

C378100nF C378100nF

C365100nF C365100nF
R197
0R
R197
0R

R202
100K
R202
100K

GND_B10 B10

PWR_SRC_A1A1
PWR_SRC_A2A2

PWR_SRC_A4A4 PWR_SRC_A3A3

PWR_SRC_A5A5
PWR_SRC_A6A6

GND_A9A9

PWR_SRC_A7A7
PWR_SRC_A8A8

GND_A10A10
GND_A11A11
GND_A12A12

PERn15A19
PERp15A20
GND_A21A21
PERn14A22
PERp14A23
GND_A24A24
PERn13A25
PERp13A26
GND_A27A27
PERn12A28
PERp12A29
GND_30A30
PERn11A31
PERp11A32
GND_A33A33
PERn10A34
PERp10A35
GND_A36A36
PERn9A37
PERp9A38
GND_A39A39
PERn8A40
PERp8A41
GND_A42A42
PERn7A43
PERp7A44
GND_A45A45
PERn6A46
PERp6A47
GND_A48A48
PERn5A49
PERp5A50
GND_A51A51
PERn4A52
PERp4A53
GND_A54A54
PERn3A55
PERp3A56
GND_A57A57
PERn2A58
PERp2A59
GND_A60A60
PERn1A61
PERp1A62
GND_A63A63
PERn0A64
PERp0A65
GND_A66A66
REFCLK-A67
REFCLK+A68
RSVD_A69A69

VGA_HSYNCA76

GND_B82 B82

VGA_VSYNCA77
VGA_DDCCLKA78
VGA_DDCDATA79
RSVD_A80A80
RSVD_A81A81
GND_A82A82
RSVD_A83A83
RSVD_A84A84
RSVD_A85A85
RSVD_A86A86
RSVD_A87A87
GND_A88A88
RSVD_A89A89
RSVD_A90A90
GND_A91A91
RSVD_A92A92
RSVD_A93A93
GND_A94A94
RSVD_A95A95
RSVD_A96A96
RSVD_A97A97
RSVD_A98A98
RSVD_A99A99
GND_A100A100
RSVD_A101A101
RSVD_A102A102
GND_A103A103
RSVD_A104A104
RSVD_A105A105
GND_A106A106
RSVD_A107A107
RSVD_A108A108
DVI_HPDA109
DVI_CLK-A110
DVI_CLK+A111
GND_A112A112
DVI_TX2-A113
DVI_TX2+A114

DVI_TX1-A116
DVI_TX1+A117
GND_A118A118

GND_A115A115

DVI_TX0-A119
DVI_TX0+A120
GND_A121A121

PRSNT2# B19

+1.8VRUN_B1 B1
+1.8VRUN_B2 B2
+1.8VRUN_B3 B3
+1.8VRUN_B4 B4
+1.8VRUN_B5 B5
+1.8VRUN_B6 B6
+1.8VRUN_B7 B7

GND_B11 B11
GND_B12 B12

PETn15 B20
PETp15 B21

GND_B22 B22

GND_B25 B25

GND_B28 B28

PETn14 B23
PETp14 B24

PETn13 B26
PETp13 B27

PETn12 B29
PETp12 B30

GND_B34 B34

GND_B43 B43

GND_B46 B46

GND_B37 B37

GND_B55 B55

GND_B49 B49

GND_B58 B58

GND_B40 B40

GND_B52 B52

GND_B31 B31
PETn11 B32
PETp11 B33

PETn10 B35
PETp10 B36

PETn9 B38
PETp9 B39

PETn8 B41
PETp8 B42

PETn7 B44
PETp7 B45

PETn6 B47
PETp6 B48

PETn5 B50
PETp5 B51

PETn4 B53
PETp4 B54

PETn3 B56
PETp3 B57

PETn2 B59
PETp2 B60

GND_B61 B61
PETn1 B62
PETp1 B63

GND_B64 B64
PETn0 B65
PETp0 B66

PRSNT1# B67

LVDS_UCLK- B80
LVDS_UCLK+ B81

LVDS_UTX3- B83
LVDS_UTX3+ B84

GND_B85 B85
LVDS_UTX2- B86
LVDS_UTX2+ B87

GND_B88 B88
LVDS_UTX1- B89
LVDS_UTX1+ B90

GND_B91 B91
LVDS_UTX0- B92
LVDS_UTX0+ B93

GND_B94 B94
LVDS_LCLK- B95
LVDS_LCLK+ B96

GND_B97 B97
LVDS_LTX3- B98
LVDS_LTX3+ B99

GND_B100 B100
LVDS_LTX2- B101
LVDS_LTX2+ B102

GND_B103 B103
LVDS_LTX1- B104
LVDS_LTX1+ B105

GND_B106 B106
LVDS_LTX0- B107
LVDS_LTX0+ B108

GND_B109 B109
I2C_DAT B110
I2C_CLK B111

LVDS_PWM B113
LVDS_BLON B114

LVDS_DIGON B112

DVI_SDAT B115
DVI_SCLK B116
+2.5VRUN B117

GND_B118 B118
+3.3VRUN_B119 B119
+3.3VRUN_B120 B120
+3.3VRUN_B121 B121

PERST#A70
RSVD_A71A71
RSVD_A72A72
SMB_DATA73
SMB_CLKA74
THERM#A75

RUNPWROK B8
+5VRUN B9

TV_CR_PR B68
GND_B69 B69

TV_Y_G B70
GND_B71 B71

TV_COMP_B_PB B72
GND_B73 B73
VGA_RED B74
GND_B75 B75

VGA_GRN B76
GND_B77 B77
VGA_BLU B78
GND_B79 B79

Mechanical Key

MPCIE1

PCIE_PLUS

Mechanical Key

MPCIE1

PCIE_PLUS

C377100nF C377100nF

C374100nF C374100nF

C363100nF C363100nF

R205
150R
R205
150R

10K
R1026

10K
R1026

C387100nF C387100nF

C380100nF C380100nF

R1980R R1980R

C382100nF C382100nF

R209
150R
R209
150R

C373100nF C373100nF

R229 0RR229 0R

C368100nF C368100nF

C367100nF C367100nF

1A 11B2 OE2 3

GND4

VCC8 OE1 7

2B6
2A 5

U6

NC7WB66K8X

U6

NC7WB66K8X

R216
2.2K
R216
2.2K

R215
2.2K
R215
2.2K

C352
100nF_50V
C352
100nF_50V

C861

100nF

C861

100nF

R196
10K
R196
10K

R214
6.8K
R214
6.8K

C391
100nF

C391
100nF

C364100nF C364100nF

C386100nF C386100nF

R213 0RR213 0R

C353
1nF
C353
1nF

R208
150R
R208
150R

C385100nF C385100nF

R210
6.8K
R210
6.8K

1

2
3 Q15

MMBT3904

Q15

MMBT3904

R217 0RR217 0R

R228
10K
R228
10K

C376100nF C376100nF

C392
1nF

C392
1nF

C357100nF C357100nF

R218
0R
R218
0R

C371100nF C371100nF

C381100nF C381100nF

C356
1nF
C356
1nF

C375100nF C375100nF

C366100nF C366100nF

C372100nF C372100nF

C355
100nF
C355
100nF

C362100nF C362100nF

R207
150R
R207
150R

R1028 0RR1028 0R

R200 0RR200 0R

C379100nF C379100nF

C359
100nF
C359
100nF

R206
150R
R206
150R

C361100nF C361100nF

C354
100nF_50V
C354
100nF_50V

R203
0R
R203
0R

C389100nF C389100nF

C370100nF C370100nF

R230 0RR230 0R

R199 0RR199 0R

C390

2.2uF_6.3V

C390

2.2uF_6.3V

C360100nF C360100nF

R227
100K
R227
100K

10K
R1027

10K
R1027

1

2
4

5
3

U16

NC7SZ08P5X_NL

U16

NC7SZ08P5X_NL

C388100nF C388100nF

C383100nF C383100nF

R204
150R
R204
150R

C384100nF C384100nF

1

3 2
Q17

BSH111

Q17

BSH111

C358100nF C358100nF

1

3 2
Q16

BSH111

Q16

BSH111



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PHASE2

FB

PHASE2

LGATE2

UGATE2

VDDC_EN

CSP2

CSP1

PHASE1

LGATE1 CSN2

CSN1

UGATE1

VCCDRV

VCCVCC

SS_ICOMP

VDDC1_FB

VDDC_EN

5VCC

C
SN

1

C
SP

1

C
SN

2

C
SP2

PHASE1

UGATE2

LGATE2

UGATE1

LGATE1

VD
D

C
_R

EF
IN

_E
N

5VCC

VDDC_EN
SS_ICOMP

VDDC_REFIN_ENCORE_EN

VDD_CORE

+5VRUN

VDD_CORE

G_PWR_SRC

VDD_CORE

G_PWR_SRC

VDD_CORE

VDD_CORE

G_PWR_SRC G_PWR_SRC

G_PWR_SRC

G_PWR_SRC G_PWR_SRC G_PWR_SRC

G_PWR_SRC

VDDC1_FB 10

CORE_EN10
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603

402

RFB1

C3

R3

402

402
402
25V

6.3V

Rdroop

R1

402 10V
X5R

402

402

50V
X7R

X7R
10V

402

Css if 
current 
comp. 
not 
used

R_RT

R2

C2
C1

COMP_FB

COMP_GND

Type III compensation Current
Compensation

Droop Option

OPTIONAL

402

Rdroop

402

402

RFB2

402

OPTIONAL

402
Y5V

6.3V

402 10V
X5R

For 8V or 12V Gate Drive application

External filtered +5V_EXT
is applied to this pin

5VCC applied externally or generated internally from the IC, 
must be in regulation before IC start soft-start sequence.

+5VCC is generated internally
and this is an output with
20mA minimum current
capability

For 5V Gate Drive application

Assume VCC consumes 200mA total including
5VCC providing buffered output sourcing a
minimum 20mA requirement  

P(Q_8VCC)max = (12V-8V)*0.2A = 800mW

This circuit is only for 8V
gate drive application

12V Bus power for 12V
Gate Drive

Pass Transistor Circuit for 8V Gate Drive

402

12V Gate Drive R630, C660,
R670

R631, R632,
R661, Q661

5V Gate Drive R630, R670, C660,
R661, Q661

R631, R632

8V Gate Drive R631, R632,
R670

R630, C660,
R661, Q661

Choosing Different Gate Drive
Populate Do Not PopulateGate Drive

Populate - For 5V Gate Drive application
Remove   - For 8V or 12V Gate Drive application

805805

603
X7R

***

***
SP/POSCAP, 
SMT 7343

Actual Vendor TBD Actual Vendor TBD

805805

Internal Reference is
used when REFIN is
pull-up to > 4.5V

X7R

1/10W
0603

X7R

1/10W
0603

Populate R631  - For 5V Gate Drive application
Remove  R631  - For 8V or 12V Gate Drive application

SP/POSCAP, 
SMT 7343

***

***

0805 0805

LOW PROFILE CAP (<3.5mm)

MLCC

SP/POSCAP, 
SMT 7343

X7R X7R
805
X7R X7R X7R X7R

805

Place Close to PCIE CONN

Use 100uF 16V SP/POS CAP

Chip Enable

Use 
1uF 16V 
X7R 0805

Use 
1uF 16V 
X7R 0805

overlap pad

Gate drive voltage

External
(Populate D601, D611)

Bootstrap diodes Internal
(DNP D601, D611)

5V, 8V, 12V 5V, 8V, 12V 5V only

PWM IC #4

DROOP (R663)

GND
(SS fixed internally)

IREFOUT/POK
POK voltage = 1.2V

VCCDRV

INREFOUT/POK
PGood voltage = 1.25V

DROOP (R664)

INREFOUT/PGOOD
Vrefout = 0.6V

DROOP (R664)

POK
(Open drain)

VCCDRV

Pin 16 (REFOUT/POK)

Pin 21 (VCCDRV/DROOP)

COMP

ICOMP
(SS dependent on Fsw)

Pin 12 (COMP/DROOP) COMP COMP

SSSS/ENPin 14 (SS/ICOMP)

TBD R_RT ~= 18,600,000/FswPin 11 (RT) R_RT ~= 10,000,000/Fsw TBD

0.6V 0.6V 0.6V0.6VVref

IOUT/IMAXPin 10 (IOUT/IMAX/DROOP) IOUT IOUT/IMAX

Option Pin Selection

IOUT/DROOP (R662)

12V only

Internal
(DNP D601, D611)

Internal
(DNP D601, D611)

Information on Compatable Controller Parts
PWM IC #2

Phase current adjustable
(unbalanced between phases)

Yes

PWM IC #1

Yes Yes

PWM IC #3

TBD

X5R, 1210
0.9mm Hi

X5R, 1210
0.9mm Hi

X5R, 1210
0.9mm Hi

0805 0805
0.95mm Hi 0.95mm Hi

Use 16V MLCC

R616R616

R614
221R
R614
221R

C641
1000uF_5mR
C641
1000uF_5mR

R662
100K
R662
100K

R632 0RR632 0R

4

5
2 31

76 89

Q601
BSC059N03S G

Q601
BSC059N03S G

4

5
23 1

7 68 9

Q611
BSC059N03S G

Q611
BSC059N03S G

R653
2.67K
R653
2.67K

R651
10K
R651
10K

R667
10K
R667
10K

R652
3.65K
R652
3.65K

C624
4.7uF_16V
C624
4.7uF_16V

1

3
2

Q661

SI2304DS

Q661

SI2304DS

C604 1UF_16VC604 1UF_16V

C671
100nF
C671
100nF

R684 0RR684 0R
R685 0RR685 0R

C622
4.7uF_16V
C622
4.7uF_16V

C660
1uF_6.3V
C660
1uF_6.3V

R666
12.1K
R666
12.1K

R655
51.1K
R655
51.1K

1 2
L601

PCMB105T-R47MS

L601

PCMB105T-R47MS

R658
0R
R658
0R

R670
10R
R670
10R

R605
221R
R605
221R

C627
33uF_16V
C627
33uF_16V

PHASE219

LGATE220

VCCDRV/DROOP21

VCC22

PHASE124
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PGND25
PGND2626
PGND2727
PGND2828
PGND2929

U601U601

C602
4.7uF_16V
C602
4.7uF_16V

C655
6.8nF
C655
6.8nF

C628
4.7uF_16V
C628
4.7uF_16V

C651
220pF_50V
C651
220pF_50V

C635
10UF_25V
C635
10UF_25V

C637
10UF_25V
C637
10UF_25V

4

5
2 31

76 89

Q603
BSC032N03S G
Q603
BSC032N03S G

R696
300R
R696
300R

C621
4.7uF_16V
C621
4.7uF_16V

C626
4.7uF_16V
C626
4.7uF_16V

R631
0R
R631
0R

R654
150R
R654
150R

1

2

3

D611

BAT54A

D611

BAT54A

12
L611

PCMB105T-R47MS

L611

PCMB105T-R47MS

C654
470nF
C654
470nF

R650
20K
R650
20K

C646
10uF_.095
C646
10uF_.095

R657
0R
R657
0R

C694
1UF_16V
C694
1UF_16V

R664
100K
R664
100K

R656
0R
R656
0R

C645
10uF_.095
C645
10uF_.095

R686 0RR686 0R

R606R606

C625
4.7uF_16V
C625
4.7uF_16V

R636
1K
R636
1K

C640
10uF_.095
C640
10uF_.095

C652
10nF
C652
10nF

R604
221R
R604
221R

R615
221R
R615
221R

R661
10K
R661
10K

C642
1000uF_5mR
C642
1000uF_5mR

C639
10uF_.095
C639
10uF_.095

1
2

NS600
NS_VIA
NS600
NS_VIA

C612
4.7uF_16V
C612
4.7uF_16V

1

2

3

D601

BAT54A

D601

BAT54A

C636
10UF_25V
C636
10UF_25V

C653
2.2nF
C653
2.2nF

4

5
23 1

7 68 9

Q613
BSC032N03S G

Q613
BSC032N03S G

C614 1UF_16VC614 1UF_16V

C638
100nF
C638
100nF
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+PW_MVDDC_HGD

MVDDC_FB

+PW_MVDDC_LGD

+PW_MVDDC_HGD

MVDDC_FB

+PW_MVDDC_M

+PW_MVDDC_M

MVDDC_COMP

MVDDC_FB

MVDD_EN

MVDDC_COMP

+PW_MVDDC_M

+PW_MVDDC_LGD

1.8V_REG

+MVDDC_B

+MVDD_VCC

+MVDD_VCC

+MVDDC_B

G_PWR_SRC

G_PWR_SRC

G_PWR_SRC

+5VRUN

+5VRUN

MVDD_EN 10
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p/n 3160499100G
3.24K
p/n 3160324100G

Protections

SMPS02 Specifications

Vout 2V

Nominal Value Adjustable range / Notes

1.8V ~ 2.85V

Tolerance

+2%/-2%

Vin 12V(power stage) +/-8% PCIe ATX12V ver. 2.2 +/-5%

Iout 6Aavg, 8Adc_max

Step load 3Amax

Vout ripple (DC) 50mVpp

+/-10% or 200mVpp @ 3A step loadVout ripple (AC)

;

;

;

~300kHzSwitching Freq. TBD

Vout = 1.8V ~ 2.85V
SMPS02- Regulator for MVDD

Part RFB2RFB1

0.8V Ref

Vout

2.03V
(1.98V~2.08V)

4.99K

R4

R1

RC snubber values shown
are for reference only,
tuning is required

25V

402
X7R

1210
1%

Place Rs and Cs across QL

Rs

Cs

***

***

402
10%

16V
X7R

5%
402

0.8V Ref
R4 = (R1 x 0.8V) / (Vout1 - 0.8V)

603

RFB1

RFB2

402

402

1%

1%

QL

QH

Place R1 and
R4 close to
PWM and
routed with
separate
20mil trace to
the ASIC

List of supported foodprint
The following ICs are not necessarily evaluated by 
AMD, please refer to BOM for evaluation status

CAT CAT7583 (12V)

uPI UP6101 (No Ext_Vref in)
uPI UP6103 (with Ext_Vref in, can use voltage console UP6261 to change Vout)

OnSemi ON1582

NEXSEM NX2114/2307

402

RICHTEK RT9214/RT8101

INTERSIL ISL6545

ANPEC APW7120/APW7065 (12V)

402
X5R

10V
10%

FILTERED SMPS VCC BOOT CIRCUIT

50V
10%

COMPENSATION CIRCUIT

16V
603 X7R
5%

5%
603
NPO

10V

402
1%

X7R
402

402
402

1-�Position the controller (U703) such that LGate(pin4) is the closet to gate
of the MOSFETs. You can place the gate resistors R721 and R722 next to the gate
of the MOSFETs. Make the gate drive traces(PW MVDDC LGD and PW MVDDC HGD) as
short and as wide as possible to reduce the trace inductance.
2-�Place the bypass capacitors for Vcc as well as Boost caps as close to the
controller as possible. They are as follows;
Vcc bypass cap is C703, and Boost cap is C705.
3-�Voltage amplifier compensation network. Place C714 close to the pin 7. Place
the rest of the compensation network close to the pins 7 and 6. These are R710,
R711, R713, C713 and R712, C711 and C712.

Layout guideline for Nexsem NX2114/2307

SP/POSCAP, 
SMT 7343
2MM H

2.5V, 9mR
0805 0805

402

402402

C723
10uF_.095
C723
10uF_.095

C724
10uF_.095
C724
10uF_.095

R712
2.94K
R712
2.94K

R713
3.65K
R713
3.65K

R706
0R
R706
0R

1 2
L701 PCMC063T-2R2MNL701 PCMC063T-2R2MN

BOOT1

UGATE2

GND3

LGATE4 VCC 5

FB 6

COMP 7

PHASE 8
U703

APW7065

U703

APW7065

C711
15nF
C711
15nF

R715
42.2K
R715
42.2K

C703
0.22uF
C703
0.22uF

R709
0R
R709
0R

R711
4.99K
R711
4.99K

4

5
2 31

76 89Q701
BSC059N03S G

Q701
BSC059N03S G

R710
3.24K
R710
3.24K

C705
100nF
C705
100nF

C725
470uF
C725
470uF

4

5
2 31

76 89Q702
BSC032N03S G

Q702
BSC032N03S G

R707
2R2
R707
2R2

R719
33MOHM
R719
33MOHM

C708
10nF_25V
C708
10nF_25V

C706
150nF_16V
C706
150nF_16V

R714 0RR714 0R

C712
390pF
C712
390pF

C714
100nF
C714
100nF

MR706
0R
MR706
0R

MR707
2R2
MR707
2R2

1 2

3D701

BAT54A

D701

BAT54A

C718
150nF_16V
C718
150nF_16V

C713
3.9nF
C713
3.9nF

R708 20KR708 20K
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LDO4_FB

VDDC1_FB

3V_EN

AGND

PCIE_VDDC PCIE_VDDC

+5VRUN

G_PWR_SRC

+5VRUN

+1.8VRUN

+3VRUN +3VRUN_BUS

+3VRUN

VDD_CORE

+3VRUN +3VRUN

+3VRUN +3VRUN

+3VRUN

+3VRUN

PWRCNTL_02

VDDC1_FB 8

RUNPWROK7

MVDD_EN 9

CORE_EN 8

+3VRUN_EN 7

DDC1DATA_MB 7

DDC1CLK2

DDC1DATA2

DDC1CLK_MB 7
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5%

Power Up Sequencing

R5

R4

VOUT = Vref x (1 + R5/R4)

C3
DNI

0.1%

PCB: 50 to 70mm sq. copper area for cooling

DNI

LDO #4: Vout = +1.1V   +/- 3%Vin = +1.8V +/-5% Iout = 2A (TBV) RMS MAX

59.0K 1%

30.9K 1%

20.0K 1%
1.2V HIGH

ATI # 3160590200G

ATI # 3160309200G

ATI # 3160200200G

RS1

VDDC Voltage Control

0.6V Ref

VDDC

.9V

1.0V

1.1V

RS1

LOW

PWRCNTL_0

N/A

HIGH

HIGH

1206
Use 0.1R
1/2W <=5%

(Enable for 1.8V_REG)

(Enable for VDD_CORE)

Overlap 
footprints

R45 0RR45 0R

R306
4.99K
R306
4.99K

R841 5.1KR841 5.1K

R844 5.1KR844 5.1K

C503

100nF

C503

100nF

5

4
2

+

-

U7B

LM339

+

-

U7B

LM339

11

10
13

+

-

U7D

LM339

+

-

U7D

LM339
C505
100nF

C505
100nF

23

1

Q1
Si2301BDS

Q1
Si2301BDS

R1243
100K
VDDC_CNTL

R1243
100K
VDDC_CNTL

10K
R843
10K
R843

R1240
10K
R1240
10K

R300
27.4K
R300
27.4K

R308
3.01K
R308
3.01K

C60
100nF
C60
100nF

R311

0R

R311

0R

R302

4.99K

R302

4.99K

MR858
1R_1210
MR858
1R_1210

R310

0R

R310

0R

R1244
30.9K
R1244
30.9K

C856
10uF_.095

C856
10uF_.095

1

2
3

Q2
MMBT3904
Q2
MMBT3904

R25

2.2K

R25

2.2K

C501

100nF

C501

100nF

R840
100K
R840
100K

R301
4.99K
R301
4.99K

R854
10K_0.1%
R854
10K_0.1%

R309
1.1K
R309
1.1K

C852
10uF_.095
C852
10uF_.095

R303
3.01K
R303
3.01K

C504

100nF

C504

100nF

R304
1.1K
R304
1.1K

R212
2.2K

R212
2.2K

R1247
51K
R1247
51K

C500

100nF

C500

100nF

C854
100nF_6.3V
C854
100nF_6.3V

R842 5.1KR842 5.1K

R305
27.4K
R305
27.4K

1

2
3

Q841
MMBT3904
Q841
MMBT3904

R211
2.2K

R211
2.2K

R26
51K
R26
51K

R858
1R
R858
1R

R856 0RR856 0R

C502
100nF

C502
100nF

1

2
3

Q842
MMBT3904
Q842
MMBT3904

1

2
3

Q844
MMBT3904
Q844
MMBT3904

1

3
2

Q1242
2N7002E

Q1242
2N7002E

R855
3.92K_0.1%
R855
3.92K_0.1%

C858
1uF_6.3V
C858
1uF_6.3V

R307

4.99K

R307

4.99K

POK1
EN2
VIN3
CNTL4 REFIN 5VOUT 6FB 7GND#8 8

GND#9 9

U851

uP7706U8

U851

uP7706U8

C855
33pF_50V
C855
33pF_50V

9

8
14

+

-

U7C

LM339

+

-

U7C

LM339

C851
10uF_.095
C851
10uF_.095

7

6
1

3
12

+

-

U7A

LM339

+

-

U7A

LM339
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D D

C C

B B

A A

SCLK

SCS#

SOUTSIN

+3VRUN

+3VRUN

+3VRUN

+3VRUN

+3VRUN

+3VRUN

GPIO222

GPIO52

PSYNC2
DVALID2

GPIO112
GPIO122
GPIO132

GPIO92

VSYNC2,7

VID_22
VID_12

VID_52
VID_42

HSYNC2,7

VID_02

VID_32

GPIO12
GPIO02

VID_62
VID_72

GPIO22
GPIO32

OSC_IN2

OSC_SPREAD2

SOUT 2

SCLK2

SCS#2

SIN2

THERM_SCLK2

THERM_SDAT2

PBAT_SMBDAT7

PBAT_SMBCLK7

D+ 2

D- 2

MEM_ID32

MEM_ID12
MEM_ID02

MB_THERM# 7

OTEMP# 2

GPIO82

VHAD02

GPIO62

OSC_OUT2

OSC_IN2
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(M72/76)RSVD

Internal Use - Reserved

0

0

(M66/71)BIAS CURRENT FOR PCIE PHY PLL MSBIT 0

1

NA

NA

GPIO_23_CLKREQB (DRIVES LOW DURING RESET)

PLL_IBIAS_RD_0 GPIO5

GPIO5 GPIO6

PULLUP PADS ARE NOT REQUIRED FOR THESE STRAPS BUT IF THESE GPIOS ARE USED,
                    THEY MUST NOT CONFLICT DURING RESET

GENERICC GPIO21_BB_ENGPIO_28_TDO

GPIO2 GPIO3

1 1

VID4VID2 DVALID

ALLOW FOR PULLUP PADS FOR THESE STRAPS AND IF THESE GPIOS ARE USED,
                    THEY MUST NOT CONFLICT DURING RESET

MESSAGE SIGNAL INTERRUPT ENABLED

64 BIT BARS DISABLED

ENABLE EXTERNAL BIOS ROM

IT IS REQUIRED TO DESIGN IN  AN EXTERNAL THERMAL SENSOR
FOR THE M66M AND M71M
TO FACILITATE THERMAL EVALUATION
AND TO PROTECT THE ASIC

MEMORY TYPE,MAKE AND SIZE INFO

X XX X

A 256MB MEMORY APERTURE SIZE
CAN BE DEFINED USING A SEPARATE
ROM OR STRAPPING

GPIO0 PCIE FULL TX OUTPUT SWINGTX_PWRS_ENB

GPIO1TX_DEEMPH_EN PCIE TRANSMITTER DE-EMPHASIS ENABLED

X

1

XX XX

0

1

X

X

O

X

0

0

XX

PSYNC VGA ENABLEDBIF_VGA DIS

VIP_DEVICE_STRAP_ENA VSYNC IGNORE VIP DEVICE STRAPS

GPIO8

         RECOMMENDED SETTINGS
         0= DO NOT INSTALL RESISTOR
         1 = INSTALL 10K RESISTOR
          X = DESIGN DEPENDANT
          NA = NOT APPLICABLE

          M66M,M71M           M72M,M76M   

AMD RESERVED CONFIGURATION STRAPS
ALLOW FOR PULLUP PADS FOR THESE STRAPS AND IF THESE GPIOS ARE USED,
                    THEY MUST NOT CONFLICT DURING RESET

0

X

NA

X

X X

GPIO_22_ROMCSB

GPIO4

STRAPS

HSYNC

DEBUG SIGNALS NOT MUXED OUTBIF_DEBUG_ACCESS

DESCRIPTION OF DEFAULT SETTINGSPIN

GPIO[13:11,9]ROMIDCFG(3:0) SERIAL  ROM TYPE  OR MEMORY APERATURE SIZE SELECT

MEM_TYPE UNUSED GPIO

VID0

VID1BIF_MSI_DIS

VID3

VID5BIF_64BAR_EN_A

VID6 VID7

CONFIGURATION STRAPS

GPIO6PLL_IBIAS_RD_1

BIOS_ROM_EN

MEMORY CLOCK SPREAD SPECTRUM

1.25% DOWN SPREAD

FLASH ROM

TYPE 1

VHAD0

H2SYNC V2SYNC

DNI
DNI

DNI

GPIO(9,13:11) - CONFIG[3..0] 
0010 -  512Kbit  AT25F512A    (Atmel)
0011 -  1Mbit     AT25F1024A  (Atmel)
0100 -  512Kbit  M25P05A       (ST)
0101 -  1Mbit     M25P10A        (ST)
0101 -  2Mbit     M25P20           (ST)
0100 -  512Kbit  Pm25LV512    (Chingis)
0101 -  1Mbit     Pm25LV010     (Chingis)

DNI

DNI

DNI

DNI
DNI

Crystal Option only

R158 0RR158 0R

R124
0R
R124
0R

R221 0RR221 0R

C329 2.2nF_50VC329 2.2nF_50V

R159 0RR159 0R

R313

0R

R313

0R

SCLK8 VDD 1

ALERT6

THERM 4

SDATA7

GND5

D+ 2

D- 3

U14

ADM1032ARMZ

U14

ADM1032ARMZ
R131 0RR131 0R

R128 0RR128 0R

10KR147 10KR147

Xin1
VSS2
SRS3

REF 5PD# 6
ModOut4

VDD 7Xout 8
U13

P1819B-08SRF

U13

P1819B-08SRF

10KR139 10KR139

10KR136 10KR136

R223 10KR223 10K

R220 0RR220 0R

GND44

XTAL1 1XTAL23

GND2 2
Y1

27MHz

Y1

27MHz

C332
10uF_.095
C332
10uF_.095

10KR150 10KR150

10KR156 10KR156

S1

VCC8

Q 2

HOLD7

VSS 4

D5

C6

W3

U15

M25P10-AVMN6P

U15

M25P10-AVMN6P

R122
4.7K
R122
4.7K

R224 10KR224 10K

10KR153 10KR153

10KR142 10KR142
10KR143 10KR143

C327
18pF_50V

C327
18pF_50V

10KR141 10KR141

R127 22RR127 22R

10KR148 10KR148

R123
0R
R123
0R

10KR155 10KR155

C331
100nF
C331
100nF

10KR140 10KR140

C330
100nF
C330
100nF

10KR151 10KR151

R125 0RR125 0R

R132
10K
R132
10K

10KR149 10KR149

10KR145 10KR145

R121
4.7K
R121
4.7K

10KR135 10KR135

R114
10K
R114
10K

10KR138 10KR138

10KR157 10KR157

R314

1M

R314

1M

R222
10K
R222
10K

10KR154 10KR154

10KR133 10KR133

R312

0R

R312

0R

10KR144 10KR144

10KR152 10KR152

C328
18pF_50V
C328
18pF_50V

C333
100nF
C333
100nF

R130 0RR130 0R

B9

BLM15BD121SN1

B9

BLM15BD121SN1

R129 0RR129 0R

10KR134 10KR134

R126 0RR126 0R

10KR146 10KR146

R226 10KR226 10K

C326
100nF
C326
100nF
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Initial Design Based on B13127/12/0600A0

27/03/0700B1 Q2 REPLACE TO 2021390400G
R1245 ADD 3150000000 (option to connect AC/BAT# to GPIO14)
R1246 ADD 3150000000 (option to connect AC/BAT# to GPIO17)
R709 ADD 3150000000G (MVDD TO SUPPORT NEW PART)
R714 ADD 3150000000G (MVDD TO SUPPORT NEW PART)
R715 ADD 3160422200G (MVDD TO SUPPORT NEW PART)
R1247 ADD 3150051300G (OPTION TO USE VDD_CORE TO SWITCH +3.3RUN)

2 00 24/04/07 Q15 REPLACE TO 2021390400G (now NPN for +3VRUN_EN inverter) 
U6 ADD 2430003000G (DUAL SPST)
R202 REPLACE TO 3150010400G (now 100K pull up)
C859 ADD 4214010600G (10uF on TPVDD)
C860 ADD 4214010600G (10uF on DPLL_PVDD)
R201 REMOVED
R229 ADD 3150000000G (Option to Bypass U6)
R230 ADD 3150000000G (Option to Bypass U6)
R228 ADD 3150010300G (Pull down on BL_BRIGHT_MB)
R227 ADD 3150010400G (Q15 base resistor)
R25 REPLACE TO 3150022200G (change to 2.2K so Q15 base load doesn't cuase too much voltage drop)
C861 ADD 4170010400G (U6 Decupling cap) 

U7 ADD 2480001900G (Active level shifter for DDC1) 
R304 ADD 3160110100G (Active level shifter for DDC1)
R309 ADD 3160110100G (Active level shifter for DDC1)
R300 ADD 3160274200G (Active level shifter for DDC1)
R305 ADD 3160274200G (Active level shifter for DDC1)
R303 ADD 3160301100G (Active level shifter for DDC1)
R308 ADD 3160301100G (Active level shifter for DDC1)
R301 ADD 3160499100G (Active level shifter for DDC1)
R302 ADD 3160499100G (Active level shifter for DDC1)
R306 ADD 3160499100G (Active level shifter for DDC1)
R307 ADD 3160499100G (Active level shifter for DDC1)
C500 ADD 4170010400G (Active level shifter for DDC1)
C501 ADD 4170010400G (Active level shifter for DDC1)
C502 ADD 4170010400G (Active level shifter for DDC1)
C503 ADD 4170010400G (Active level shifter for DDC1)
C504 ADD 4170010400G (Active level shifter for DDC1)
C505 ADD 4170010400G (Active level shifter for DDC1)
R310 ADD 3150000000G (Bypass Active level shifter for DDC1)
R311 ADD 3150000000G (Bypass Active level shifter for DDC1)
R312 ADD 3150000000G (Crystal only option)
R313 ADD 3150000000G (Crystal only option)
R314 ADD 3160100400G (Crystal only option)
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