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C6018
1uF_6.3V
C6018
1uF_6.3V

R6113 0R DNIR6113 0R DNI

R6207 10K
DNI

R6207 10K
DNI

R6116
100K
R6116
100K

Part 3 of 4

J1C

Part 3 of 4

J1C

G
1

G
1

G
2

G
2

G
3

G
3

G
4

G
4

G
5

G
5

Q5536B

2N7002

Q5536B

2N7002

3

5

4

R6101 0R DNIR6101 0R DNI

Q62

BSH111

DNI
Q62

BSH111

DNI1

3 2

R1130
100K
R1130
100K

R6108 0R DNIR6108 0R DNI

R6123
2.61K
DNI

R6123
2.61K
DNI

R7123 0R DNIR7123 0R DNI

C5977
100nF_50V
C5977
100nF_50V

R6097
100K
R6097
100K

C5991
100nF_6.3V
C5991
100nF_6.3V

R6089 0RR6089 0R

Part 2 of 4

J1B

Part 2 of 4

J1B

MTG1
MTG1

MTG2
MTG2

MTG3
MTG3

MTG4
MTG4

R6109 0R DNIR6109 0R DNI

C5980
1uF_6.3V
C5980

1uF_6.3V

Q63

BSH111

DNI
Q63

BSH111

DNI1

3 2 R6224 0R
DNI

R6224 0R
DNI

R6115
10K
R6115
10K

R6103 0RR6103 0R

R7122 0R DNIR7122 0R DNI

R6125
100K
R6125
100K

C5990
100nF_6.3V
C5990
100nF_6.3V

R6104 0RDNI R6104 0RDNI

R6106 0RR6106 0R

Q5537
2N7002E

DNI

Q5537
2N7002E

DNI 1

3
2

R6127
10K
DNI

R6127
10K
DNI

C6017
1uF_6.3V
C6017
1uF_6.3V

R6105 0RR6105 0R

R6099 0RR6099 0R

R6098 0RR6098 0R

C5979
1nF
C5979
1nF

R526
100K
R526
100K

R6114
10K
DNI

R6114
10K
DNI

U5511
NC7SZ08P5X_NL

U5511
NC7SZ08P5X_NL

1

2
4

5
3

C5976
100nF_50V
C5976
100nF_50V

R129 0RR129 0R

R6095
100K
R6095
100K

R6102
100K
R6102
100K

R6107
10K
R6107
10K

R6225
4.7K
R6225
4.7K

R128 0RR128 0R

C6016
10uF_.095
C6016
10uF_.095

R6126
100K
DNI

R6126
100K
DNI
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I2C option

Power Up Sequence

DNI IF +1.8V_REG IS SHARED WITH +MVDD

Reserved

100 -  512Kbit  M25P05A       (ST)
101 -  1Mbit     M25P10A        (ST)
101 -  2Mbit     M25P20           (ST)
101 -  4Mbit     M25P40           (ST)
101 -  8Mbit     M25P80           (ST)
100 -  512Kbit  Pm25LV512    (Chingis)
101 -  1Mbit     Pm25LV010     (Chingis)

GPIO0 and GPIO1
pulls ups  need to be
stuffed with Q5536 if
system board is
controlling the PCIE
swing.

00 - No audio function
01 - Audio for DP only
10 - Audio for DP and HDMI if dongle is detected
11 - Audio for both DP and HDMI
HDMI must only be enabled on systems that are legally entitled. It is the
responsibility of the system designer to ensure that the system is entitled to 
support this feature.

101

0: VGA controller capacity enabled
1: VGA controller capacity disabled (for multi-GPU)

Transmitter Power Savings Enable

HSYNC

0: Tx de-emphasis disabled
1: Tx de-emphasis enabled

0

10

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

1

AUD[1]

TX_PWRS_ENB
0: 50% Tx output swing
1: Full Tx output swing

GPIO0

Enable external BIOS ROM device

0

1

1

PCIE Transmitter De-emphasis EnableTX_DEEMPH_EN GPIO1

BIF_VGA DIS VGA ControlGPIO9

1

Default Setting

VIP Device Strap EnableV2SYNCVIP_DEVICE_STRAP_DIS

DESCRIPTION OF DEFAULT SETTINGS

BIF_GEN2_EN_A PCIE Gen2 Enable

STRAPS

GPIO2

GPIO22

ROMIDCFG[2:0] GPIO[13:11]

PIN

1

BIOS_ROM_EN

CONFIGURATION STRAPS

Serial ROM type or Memory Aperture Size Select

AUD[0] VSYNC

SMS_EN_HARD H2SYNC

0: Slave VIP host port devices present
1: No slave VIP host port devices reporting presence

If GPIO22 = 0, defines memory aperture size
If GPIO22 = 1, defines ROM type

GPIO9 pull up needs
to be stuffed with
Q5537 if system
board is controlling
the VGA capacity

0: Disabled
1: Enabled

Reserved

0: Advertises the PCIE device as 2.5GT/s capable at power-on
1: Advertises the PCIE device as 5.0GT/s capable at power-on

GPIO21_BBEN GPIO21_BBEN Reserved
GPIO8BIF_CLK_PM_EN

PIN STRAPSExternal Thermal Sensor

R1

R2

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

Vout = +1.0V   +/- 2%LDO Vin = +1.8V +/-5% Iout = 1.7A RMS MAX

Vref = 0.8V

Overlap 
footprints
Use 0.5R
1/2W <=5%

VOUT = Vref x (1 + R1/R2)

DNI IF +1.8V_REG IS SHARED WITH +MVDD

GPIO8

GPIO1

GPIO13

GPIO0

GPIO11

GPIO9

GPIO21_BBEN

GPIO2

GPIO12

H2SYNC

V2SYNC

H1SYNC

V1SYNC

GPIO22

LDO_EN
PWRGOOD

LDO_VIN
LDO_FB

LDO_CNTL

MVDDUP

+3VRUN

+VDDC

+PWR_SRC

+PWR_SRC

+MVDD

+VDDR3
+3VRUN

+VDDR3

+5VRUN

+1.0V_REG
+1.0V_REG

+1.8V_REG

+PWR_SRC

+MVDD

GPU_DPLUS (2)

GPU_DMINUS (2)

VDDC_EN (11)

RUNPWROK(8)

1.8V_REG_EN (13)

MVDD_EN (12)

TS_FDO(2)

MB_THERMB (8)

TH_PWM (8)

GPIO17_THERMAL_INT (2,8)

GPIO8(2)

VSYNC_DAC1(2)

HSYNC_DAC1(2)

VSYNC_DAC2(2,8)

HSYNC_DAC2(2,8)

GPIO11(2)

GPIO12(2)

GPIO13(2)

GPIO0(2,8)

GPIO1(2,8)

GPIO2(2)

GPIO21_BB_EN(2,10)

GPIO9(2,8)

GPIO22(2)

RUNPWROK (8)

DDC6DATA(2)

SMBDATA(8)

DDC6CLK(2)

SMBCLK(8)

PWRGOOD(8)

PWRGOOD (8)
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Q509
MMBT3904
Q509
MMBT3904

1

2
3

R846 5.1KR846 5.1K

R856 0R
DNI

R856 0R
DNI

R843
10K
R843
10K

R515
10K
R515
10K

C329 2.2nF_50VC329 2.2nF_50V

R853
10K
R853
10K

R6141 10KR6141 10K

R844 5.1KR844 5.1K

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

R6147 10KR6147 10K

MR858 1R_1210MR858 1R_1210

10K
R848
10K
R848

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

R6146 10K DNIR6146 10K DNI

Q841
MMBT3904
Q841
MMBT3904

1

2
3

R6196 100KR6196 100K

Q844
MMBT3904
Q844
MMBT3904

1

2
3

R6199 5.1KR6199 5.1K

C852
10uF_X6S
C852
10uF_X6S

C842
1uF_6.3V
DNI

C842
1uF_6.3V
DNI

Q511
MMBT3904
Q511
MMBT3904

1

2
3

R849 5.1KR849 5.1K

Q5531

Si2301BDS

Q5531

Si2301BDS

2 3

1

R6137 10K DNIR6137 10K DNI

R858 0.50RR858 0.50R

R6134 10KR6134 10K

C509
100nF
DNI

C509
100nF
DNI

C851
10uF_X6S
C851
10uF_X6S

Q840
MMBT3904
Q840
MMBT3904

1

2
3

R854
10.2K
R854
10.2K

R859 0.50RR859 0.50R

R6135 10KR6135 10K

R847 5.1KR847 5.1K

R132 0R DNIR132 0R DNI

C855
33pF_50V
C855
33pF_50V

U14

EMC1402-1-ACZL

U14

EMC1402-1-ACZL

SCLK
8

VDD
1

ALERT
6

THERM
4

SDATA
7

GND
5

D+
2

D-
3

R6136 10KR6136 10K

R133 0R DNIR133 0R DNI

R514
1K
R514
1K

Q5534

MMBT3904

Q5534

MMBT3904
1

2
3

C843
1uF_6.3V
DNI

C843
1uF_6.3V
DNI

R855
2.67K
R855
2.67K

R125 0R DNIR125 0R DNI

R6198 15K DNIR6198 15K DNI

R6148 10K DNIR6148 10K DNI

R130 0RR130 0R

Q845
MMBT3904
Q845
MMBT3904

1

2
3

C856
10uF_X6S

C856
10uF_X6S

C508
1uF_6.3V
C508
1uF_6.3V

R6138 10K DNIR6138 10K DNI

R220 0R DNIR220 0R DNI

R6143 10KR6143 10K

MR859 1R_1210MR859 1R_1210

R131 0R DNIR131 0R DNI

U851

uP7706U8

U851

uP7706U8

POK
1

EN
2

VIN
3

CNTL
4

REFIN
5VOUT
6FB
7GND#8
8

GND#9
9

R6142 10K DNIR6142 10K DNI

R6140 10K DNIR6140 10K DNI

R6194 0R DNIR6194 0R DNI

C326 100nF_6.3VC326 100nF_6.3V

Q842
MMBT3904
Q842
MMBT3904

1

2
3

R221 0R DNIR221 0R DNI

TP850TP850

R126 0R DNIR126 0R DNI

R841
1K
R841
1K

R6139 10KR6139 10K

C6053
1uF_6.3V
C6053
1uF_6.3V

R6145 10KR6145 10K
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MVDD & 1.8V_REG Share

R2
402
1%

set by VID IC (U1604)

R639, C616 Vref (V)

VDDC Vref Mode Selection

NC 2.5*R2/(R1+R2)

External Reference is used

NC

Vref Mode

Internal

External

R636, R610

Populate

Populate

DNI IF +1.8V_REG IS SHARED WITH +MVDDVout = Vref * (1+Rt/Rb)
- Vref = 0.8V 
- Rt = 10k
- Rb = R2 // Rf1

R2

1.8V

- Rf1

-

-

GPIO21 MVDD

Vout = Vref * (1+Rt/R2)
- Vref = 0.8V 
- Rt = 10k

1%

1%

CRITICAL TEMPERATURE FAULT

CTF SHOULD BE
ACTIVE HI.

CTF Bypass

For VDDC Controller

GPIO6GPIO15

1.05V

1.00V

0.95V

0.90V

POWER PLAY

0 0

0 1

1 0

1 1

VDDC

VDDC Lower Resistor

R650  must be populated only if VID is
not used. This will set VDDC to a fixed
value

402
1%

R2

Vout = Vref * (1+Rt/R2)
- Vref = 0.6V 
- Rt = 10k

R636, R639
share pad

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

R1689 & R1690 must be
selected to limit MAX ref voltage
to MAX VDDC. 

DNI

VID1_VDDC
VID2_VDDC
VID3_VDDC

VDDC_REFIN

VID0_VDDC

VID_VREF

VID4_VDDC

CTF_TRIP CTF_FB_CNTL

CTF_SET3

CTF_VCNTL

CTF_GATED2

CTF_SET2

+1.8V_REG

+MVDD

+3VRUN

+3VRUN

+5VRUN

+PWR_SRC

+VDDR3

PCIE_RST#(1,8)

GPIO19_CTF(2)

CTFb (8)

GPIO15_PCNTL0(2)
GPIO20_PCNTL1(2)

GPIO6(2)

VDDC_REFIN(11)

1.8V_REG_FB (13)

GPIO21_BB_EN(2,9)

MVDDC_FB (12)

GPIO16_SSIN(2)

VDDC_FB (11)

VCC (11)
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R1679
10K
R1679
10K

R1690
20K
R1690
20K

R
P

12
06

A
0R

R
P

12
06

A
0R

8
1

R4051 1KR4051 1K

R610
15K

DNI

R610
15K

DNI

U1604

RT9401BPV8

U1604

RT9401BPV8

VID2
1

VID1
2

VDA
3

VDD
4

VIDO
5GND
6VID4
7VID3
8

R1676
10K
R1676
10K

R
P

12
06

B
0R

R
P

12
06

B
0R

7
2

C1621
33nF_16V
C1621
33nF_16V

R
P

12
07

C
0R

R
P

12
07

C
0R

6
3

R4060 5.1KR4060 5.1K

R1689 1.78KR1689 1.78K

Q4016
MMBT3904
Q4016
MMBT3904

1

2
3

R
P

12
07

A
0R

R
P

12
07

A
0R

8
1

R1675
10K
DNI

R1675
10K
DNI

R4052 0R DNIR4052 0R DNI

R4056 3.9RR4056 3.9R

R1671
10K
R1671
10K

R
P

12
07

B
0R

R
P

12
07

B
0R

7
2

Q4008
MMBT3906
Q4008
MMBT3906

1

2
3

R
P

12
07

D
0R

R
P

12
07

D
0R

5
4

Q4013
MMBT3904
Q4013
MMBT3904

1

2
3

R4043
470K

R4043
470K

R4055
20K
R4055
20K

R4045
10K
R4045
10K

R4054 1KR4054 1K

C4014
1uF_6.3V

C4014
1uF_6.3V

R1674
10K
R1674
10K

R710
7.87K
R710
7.87K

C4015
1uF_6.3V
DNI

C4015
1uF_6.3V
DNI

Q1244

BSS138
DNI

Q1244

BSS138
DNI

1

3
2

C616
6.8nF_25V
C616

6.8nF_25V

Q4007
MMBT3904

Q4007
MMBT3904

1

2
3

C1620
100nF
C1620
100nF

R1672
10K
DNI

R1672
10K
DNI

R1677
10K
DNI

R1677
10K
DNI

R1680
10K
DNI

R1680
10K
DNI

R1249
12K4
DNI

R1249
12K4
DNI

R4053
100K
DNI

R4053
100K
DNI

R4044 1KR4044 1K R4047
100K
R4047
100K

R
P

12
06

C
0R

R
P

12
06

C
0R

6
3

R1673
10K
DNI

R1673
10K
DNI

R4040
5.1K
R4040
5.1K

C4013
1uF_6.3V

C4013
1uF_6.3V

R636 1K DNIR636 1K DNI

R
P

12
06

D
0R

R
P

12
06

D
0R

5
4

R4050
0R
DNI

R4050
0R
DNI

Q4006
MMBT3904
Q4006
MMBT3904

1

2
3

Q4009
MMBT3904
Q4009
MMBT3904

1

2
3

R639 0RR639 0R

R1678
10K
R1678
10K

R4039
1K
R4039
1K

Q4014
2N7002E
Q4014
2N7002E

1

3
2

Q4010
MMBT3904
Q4010
MMBT3904

1

2
3

R4061
20K
DNI

R4061
20K
DNI

R4038 2.2KR4038 2.2K

R810
7.87K
R810
7.87K

R4046 5.1KR4046 5.1K
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COMPENSATION CIRCUIT FILTERED SMPS VCC

402

402

402

TSOT23-8

5%

603
X7R

402

LOW PROFILE POSCAP

402

SP/POSCAP, 
SMT 7343
Max 1.5mm_H

LOW PROFILE MLCC

Sunken Inductor

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

Place across 
Q601

603

10x10mm

SP/POSCAP, 
SMT 7343
Max 1.5mm_H

0603

SP/POSCAP, 
SMT 7343
Max 1.2mm_H

0402

603

Reserve for 
Loop Measurement

Sense Point

402

402

RFB1

402
1%

Place close to  PWM IC

Place Sense Point on the load side 
and routed with  separate 20mil trace 
to PWM IC.

DNI

Share pad

Top Side    Hmax=1.5mm Bottom Side Hmax=1.2mm

X7R, 0805X7R, 0805

X7R, 1206
1.3mm Hi

X7R, 1206
1.3mm Hi

X7R, 1206
1.3mm Hi

Top Side           Hmax=1.5mm

X7R, 1206
0.95mm Hi

Bottom Side        Hmax=1.2mm

X7R, 1206
0.95mm Hi

X7R, 1206
0.95mm Hi

X7R, 1206
0.95mm Hi

X7R, 1206
0.95mm Hi

X7R, 1206
0.95mm Hi

INPUT CAP

OUTPUT CAP

SP/POSCAP, 
SMT 7343
Max 1.5mm_H

share pad

603

603

X7R, 1206
1.3mm Hi

805

Place close to U601Place close to U601

Place close  to Q601

COMP

FB

PHASEREG5V

PWM

BOOT

FB

VDD_SV

FB_TRACEFB_TRACE

PHASE

COMP

FB

PWM

VCC

REG5V

VCC

+VDDC

+VDDC

+VDDC+VDDC
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PWR_SRC
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MxM3.0 Madison GDDR3 512MB
DP DP DL-LVDS VGA
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From +5VRUN

HPD1

+MVDD

From +1.0V_REG

VDDR4, VDD_CT, TSVDD, 
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09/06/0200A0 Initial design for Madison GDDR3 MxM3.0 based on M96 B803

1 00B 09/08/27 Add U27, Q27, C27 - Gating circuit to delay DPEF_VDD18
Add R1677, R1678, R1679, R1680 - Pull downs for VID circuit
Add R600 for debug
Increase TP coverage

Add C696, C697, C796, C896  (0402 input caps for power supplies)
Add R1001 (DRAM_RST topology change)
Change J1 symbol (inlcudes non-plated tooling holes)
Move JTAG TPs out of the back plate area

09/10/3000C2

3 00D 09/12/11 Pull back power planes
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