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VREF = 0.7*VDDQ

GDDR3  32X32 MEMORY

GDDR3 MEMORY CONTROL SIGNAL PULLUP RESISTOR VALUES MAY CHANGE.

SEE LAYOUT GUIDE FOR LATEST INFORMATION

VREF = 0.7*VDDQ

VREF = 0.7*VDDQ

DRAM Scan pins
SSH [V9] - Scan shift
SCK [F9] - Scan clock
SOUT [D2] - Scan output
SEN [V4] - Scan enable
SOE# [A9] - Scan output enable

VREF = 0.7*VDDQ

PLACE VREF DIVIDER COMPONENTS
AS CLOSE TO MEMORY AS POSSIBLE
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PLACE VREF DIVIDER COMPONENTS
AS CLOSE TO MEMORY AS POSSIBLE

GDDR3 MEMORY CONTROL SIGNAL PULLUP RESISTOR VALUES MAY CHANGE.

SEE LAYOUT GUIDE FOR LATEST INFORMATION

GDDR3  32X32 MEMORY
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VREF = 0.7*VDDQ

DRAM Scan pins
SSH [V9] - Scan shift
SCK [F9] - Scan clock
SOUT [D2] - Scan output
SEN [V4] - Scan enable
SOE# [A9] - Scan output enable
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136

PEX_TX2_138
138

GND_140
140

PEX_TX1#_142
142

PEX_TX1_144
144

GND_146
146

PEX_TX0#_148
148

PEX_TX0_150
150

GND_152
152

CLK_REQ#_154
154

PEX_RST#_156
156

VGA_DDC_DAT_158
158

VGA_DDC_CLK_160
160

VGA_VSYC_162
162

VGA_HSYC_164
164

GND_166
166

VGA_RED_168
168

VGA_GREEN_170
170

VGA_BLUE_172
172

GND_174
174

LVDS_LCLK#_176
176

LVDS_LCLK_178
178

GND_180
180

LVDS_LTX3#_182
182

LVDS_LTX3_184
184

GND_186
186

LVDS_LTX2#_188
188

LVDS_LTX2_190
190

GND_192
192

LVDS_LTX1#_194
194

LVDS_LTX1_196
196

GND_198
198

LVDS_LTX0#_200
200

LVDS_LTX0_202
202

GND_204
204

DP_D_L0#_206
206

DP_D_L0_208
208

GND_210
210

DP_D_L1#_212
212

DP_D_L1_214
214

GND_216
216

DP_D_L2#_218
218

DP_D_L2_220
220

GND_222
222

DP_D_L3#_224
224

DP_D_L3_226
226

GND_228
228

DP_D_AUX#_230
230

DP_D_AUX_232
232

DP_C_HPD_234
234

DP_D_HPD_236
236

RSVD_238
238

RSVD_240
240

RSVD_242
242

GND_244
244

DP_B_L0#_246
246

DP_B_L0_248
248

GND_250
250

DP_B_L1#_252
252

DP_B_L1_254
254

GND_256
256

DP_B_L2#_258
258

DP_B_L2_260
260

GND_262
262

DP_B_L3#_264
264

DP_B_L3_266
266

GND_268
268

DP_B_AUX#_270
270

DP_B_AUX_272
272

DP_B_HPD_274
274

DP_A_HPD_276
276

3V3_278
278

3V3_280
280

Q5536A

2N7002

Q5536A

2N7002

6

2

1

U5512

74LVC2G126

U5512

74LVC2G126

1A
2

2A
5

1OE
1

2OE
7

1Y
6

2Y
3

VCC
8

GND
4

R6090 0RR6090 0R

R6228
100K
DNI

R6228
100K
DNI

R6096 0RR6096 0R

R6226
4.7K
R6226
4.7K

R6121
4.7K

R6121
4.7K

C6018

1uF_6.3V

C6018

1uF_6.3V

R6207 10K
DNI

R6207 10K
DNI

R6113 0R DNIR6113 0R DNI

R6116
100K
R6116
100K

Q5536B

2N7002

Q5536B

2N7002

3

5

4

R6101 0R DNIR6101 0R DNI

R6108 0R DNIR6108 0R DNI

R6123
2.61K
DNI

R6123
2.61K
DNI

C5977
100nF_50V
C5977
100nF_50V

R6097
100K
R6097
100K

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

R6089 0RR6089 0R

R6131 0R DNIR6131 0R DNI

R6127
100K
R6127
100K

R6155 0R DNIR6155 0R DNI

R6109 0R DNIR6109 0R DNI

C5980

1uF_6.3V

C5980

1uF_6.3V

R6154 0RR6154 0R

R6132 0R DNIR6132 0R DNI

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

R6156 0R DNIR6156 0R DNI

U12

NC7WB66K8X
DNI

U12

NC7WB66K8X
DNI

1A
1

1B
2

OE2
3

GND
4

VCC
8

OE1
7

2B
6

2A
5

R6115
10K
DNI

R6115
10K
DNI

R6103 0RR6103 0R

R6129 0RR6129 0R

R80R R80R

R6125
100K
R6125
100K

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

R6104 0RDNI R6104 0RDNI

Part 4 of 4

J1D

Part 4 of 4

J1D

G
6

G
6

G
7

G
7

G
8

G
8

G
9

G
9

G
1
0

G
1
0

Part 2 of 4

J1B

MxM3.0

Part 2 of 4

J1B

MxM3.0

MTG1
MTG1

MTG2
MTG2

MTG3
MTG3

MTG4
MTG4

Q5537
2N7002E

DNI

Q5537
2N7002E

DNI 1

3
2

R70R R70R

C6017

1uF_6.3V

C6017

1uF_6.3V

R6148
100K
R6148
100K

R6105 0RR6105 0R

R6099 0RR6099 0R

R6098 0RR6098 0R

C5979
1nF
C5979
1nF

R6130 0RR6130 0R

R6119
150R
R6119
150R

C6016
10uF_.095

C6016
10uF_.095

U5511
NC7SZ08P5X_NL

U5511
NC7SZ08P5X_NL

1

2
4

5
3

C5976
100nF_50V
C5976
100nF_50V

R6095
100K
R6095
100K

R6102
100K
R6102
100K

R6107
10K
R6107
10K

R6225
4.7K
R6225
4.7K

R4
0R DNI
R4
0R DNI

R6153 0RR6153 0R

R6120
150R
R6120
150R

R6126
100K
DNI

R6126
100K
DNI
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

GPIO13

GPIO0

GPIO11

GPIO9

GPIO8

GPIO2

GPIO12

GPIO1

PWR_GOOD
LDO2_FB

LDO2_VIN

+3VRUN

VDDR3

VDDR3
+3VRUN

+1.8V_REG

+5VRUN

+VDDC

+1.1V_REG +1.1V_REG
+5VRUN

+1.8V_REG

+VDDC

+BBP

G_PWR_SRC

+VDDC

G_PWR_SRC

DDC6CLK(2)

DDC6DATA(2)

PBAT_SMBDAT(9)

PBAT_SMBCLK(9)

GPU_DPLUS (2)

GPU_DMINUS (2)

GENERICC(2)

VSYNC_DAC1(2)

HSYNC_DAC1(2)

HSYNC_DAC2(2,9)

VSYNC_DAC2(2,9)

GPIO22(2)

GPIO0(2,9)

GPIO1(2,9)

GPIO2(2)

GPIO8(2)

GPIO9(2,9)

GPIO11(2,11)

GPIO12(2)

GPIO13(2,11)

GPIO21_BB_EN(2)

RUNPWROK(9)
PWRGOOD(9)

PWRGOOD (9)

VDDC_EN (13)

RUNPWROK(9)

1.8V_REG_EN (14)

MVDD_EN (12)

TS_FDO(2)

MB_THERMB (9)

TH_PWM (9)

GPIO17_THERMAL_INT (2,9)
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PIN STRAPS

GPIO_21_BBEN = 0V FOR BACK BIASING DISABLED

N FET A = OFF, P FET B = OFF, N FET C = ON

                      +BBP = VDD_CORE

                      

GPIO_21_BBEN = +3.3V FOR BACK BIASING ENABLED

N FET A = ON, P FET B = ON, N FET C = OFF

                      +BBP = +1.8V

                      

FET A

FET BFET C

**

A

(+1.8V 0R VDDC @ 144MA  BBP)

I2C option

R5

R4

VOUT = Vref x (1 + R5/R4)

C3

0.1%

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

Vout = +1.1V   +/- 2%LDO #2: Vin = +1.8V +/-5% Iout = 1.7A (TBV) RMS MAX

VDDR3 Enable Circuit

Overlap 

footprints
Use 0.1R

1/2W <=5%

5%

Power Up Sequence

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

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)

0: Disabled
1: Enabled

Reserved

Transmitter Power Savings Enable

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

XXX

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.

XX

N/A

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

HSYNCAUD[1]

1

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

Enable external BIOS ROM device

GPIO0
0: 50% Tx output swing
1: Full Tx output swing

TX_PWRS_ENB

GPIO1TX_DEEMPH_EN PCIE Transmitter De-emphasis Enable

0

0

0

1

GPIO9 VGA ControlBIF_VGA DIS

VIP_DEVICE_STRAP_ENA V2SYNC VIP Device Strap Enable

Default Setting

GPIO22

GPIO2

STRAPS

PCIE Gen2 EnableBIF_GEN2_EN_A

DESCRIPTION OF DEFAULT SETTINGSPIN

GPIO[13:11]ROMIDCFG[2:0] Serial ROM type or Memory Aperture Size Select

CONFIGURATION STRAPS

BIOS_ROM_EN

0

VSYNCAUD[0]

H2SYNCSMS_EN_HARD
GENERICCCCBYPASS

BIF_CLK_PM_EN GPIO8 Master control for CLKREQb 0

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

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

Reserved

0: Disabled
1: Enabled

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

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

DNI IF +1.8V_REG IS SHARED WITH +MVDD

R846 5.1KR846 5.1K

R843
5.1K
R843
5.1K

R855
3.92K
R855
3.92K C852

10uF_X6S
C852
10uF_X6S

R6141 10KR6141 10K

C329 2.2nF_50VC329 2.2nF_50V

R844 5.1KR844 5.1K

R858 1RR858 1R

R854
10K
R854
10K

R6137 10KDNI R6137 10KDNI

10K

R848

10K

R848

10K
R6202

DNI
10K
R6202

DNI

Q5534

MMBT3904

Q5534

MMBT3904
1

2
3

R859 1RR859 1R

Q841
MMBT3904
Q841
MMBT3904

1

2
3

R6194 0R DNIR6194 0R DNI

MR858 1R_1210MR858 1R_1210

R6146 10KDNI R6146 10KDNI

Q844
MMBT3904
Q844
MMBT3904

1

2
3

BLM15BD121SN1
L118

BLM15BD121SN1
L118

MR859 1R_1210MR859 1R_1210

R6200 100K

DNI

R6200 100K

DNI

C842
1uF_6.3V
C842
1uF_6.3V

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

R849 5.1KR849 5.1K

R6136 10KR6136 10K

Q5532

2N7002E

DNI

Q5532

2N7002E

DNI

1

3 2

R6140 10KDNI R6140 10KDNI

R6198 15KR6198 15K

C6052
1uF_6.3V
DNI

C6052
1uF_6.3V
DNI

Q840
MMBT3904
Q840
MMBT3904

1

2
3

R6147 10KR6147 10K

R6134 10KR6134 10K

C856
10uF_X6S

C856
10uF_X6S

R847 5.1KR847 5.1K

R132 0R DNIR132 0R DNI

Q5533

Si2301BDS

DNI

Q5533

Si2301BDS

DNI

23

1

U14

EMC1402-1-ACZL

U14

EMC1402-1-ACZL

SCLK
8

VDD
1

ALERT
6

THERM
4

SDATA
7

GND
5

D+
2

D-
3

R133 0R DNIR133 0R DNI

R6138 10KDNI R6138 10KDNI

R125 0R DNIR125 0R DNI

R6196

100K

R6196

100K

U851

uP7706U8

U851

uP7706U8

POK
1

EN
2

VIN
3

CNTL
4

REFIN
5

VOUT
6

FB
7

GND#8
8

GND#9
9

R6135 10KR6135 10K

R130 0RR130 0R

Q845
MMBT3904
Q845
MMBT3904

1

2
3

TP850TP850

Q5531

Si2301BDS

Q5531

Si2301BDS

2 3

1

R220 0R DNIR220 0R DNI

TP851TP851

R6199 0R DNIR6199 0R DNI

R6139 10KR6139 10K

R6142 10KDNI R6142 10KDNI

R856 0R
DNI

R856 0R
DNI

C855
33pF_50V
C855
33pF_50V

R131 0R DNIR131 0R DNI R6143 10KR6143 10K

C854
100nF
C854
100nF

R6145 10KDNI R6145 10KDNI

Q842
MMBT3904
Q842
MMBT3904

1

2
3

Q5535

2N7002_NL
DNI

Q5535

2N7002_NL
DNI

1

3
2

R221 0R DNIR221 0R DNI

R126 0R DNIR126 0R DNI

R841
1K
R841
1K

C851
10uF_X6S
C851
10uF_X6S

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

C326
100nF_6.3V
C326
100nF_6.3V

R6144 10KDNI R6144 10KDNI



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CTF_TRIP CTF_FB_CNTL

CTF_SET3

CTF_VCNTL

CTF_GATED2

CTF_SET2

VID1_VDDC
VID2_VDDC

VDDC_REFIN

VID0_VDDC

VID3_VDDC

VID_VREF
VID4_VDDC

+3VRUN

+3VRUN
G_PWR_SRC

VDDR3

+5VRUN

VDDR3VDDR3

+1.8V_REG

+MVDD

VDDR3

PCIE_RST#(1,9)

GPIO19_CTF(2)

CTFb (9)

VDDC_FB (13)

GPIO15(2)
GPIO20(2)

GPIO11(2,10)

VCC (13)

VDDC_REFIN(13)

GPIO13(2,10)

1.8V_REG_REFIN (14)

MVDDC_VREF (12)

GPIO6(2)

MVDDC_REFIN (12)1.8V_REG_VREF (14)
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1%

1%

Critial Temperature Fault

CTF SHOULD BE ACTIVE HI.

GPIO15GPIO20

1.20V

1.12V

1.04V

0.95V

402

1%

Power Play

0 0

0 1

1 0

1 1

VDDC
For GPIO11 and GPIO13, 
see straps table.

set by VID IC (U1604)

R639/C659 Vref (V)

VDDC Vref Mode Selection

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

See BOM for qualified
values.

NC 0.6

VID for  VDDC Setting 

R636, R639

share pad

402

10V

External Reference is used when
REFIN is driven by voltage ranged
from 0.4V to 3.3V

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

Vref Mode

Internal

External

R636

Populate

Table 4

Populate

402

10V

X5R

VDDC Lower Resistor

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

Vout = 2.5V*R2/(R1+R2)

R1

R2

For Version 2 1.8V_REG Controller

402

1%

Vout = Vref * (1+Rt/Rb)
- Vref = 0.8V 
- Rt = 10k
- Rb = R2 // Rf1

R1

R2

MVDD & 1.8V_REG Share

For Version 1 MVDD Controller

For Version 2 MVDD Controller

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

For Version 1 1.8V_REG Controller TBD

TBD

Rf1

0

1

402

1%

GPIO6 MVDD

Vout = 2.5V*Rb/(R1+Rb)
- Rb = R2 // Rf1

R2

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

DNI IF +1.8V_REG IS SHARED WITH +MVDD

R
P

1
2
0
7
C

0
R

R
P

1
2
0
7
C

0
R

6
3

Q4016
MMBT3904
Q4016
MMBT3904

1

2
3

R1672
10K
DNI

R1672
10K
DNI

C4014
1uF_6.3V

C4014
1uF_6.3V

C816
6.8nF_25V

C816
6.8nF_25V

R4043
470K

R4043
470K

R4046 5.1KR4046 5.1K

Q4013
MMBT3904
Q4013
MMBT3904

1

2
3

C1621
33nF_16V
C1621
33nF_16V

Q4008
MMBT3906
Q4008
MMBT3906

1

2
3

Q4007
MMBT3904

Q4007
MMBT3904

1

2
3

Q4010
MMBT3904
Q4010
MMBT3904

1

2
3

C716
6.8nF_25V

C716
6.8nF_25V

R1679
10K
DNI

R1679
10K
DNI

R1245
10K
DNI

R1245
10K
DNI

R4061
20K
DNI

R4061
20K
DNI

R1240
10K
R1240
10K

Q4009
MMBT3904
Q4009
MMBT3904

1

2
3

R4060 5.1KR4060 5.1K

C4013
1uF_6.3V

C4013
1uF_6.3V

R723
8.06K
R723
8.06K

R810
7.15K
R810
7.15K

R4055

20K

R4055

20K
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08/12/3100A0 Initial design for M96 GDDR3 MxM3.0 based on B703-00C

1 00B 09/04/15 Add boundry scan feature for DRAMs; Add R5751~R5754 Add R5741~R5748

Add a series resistor (R1000) and a shunt cap (C1000) to mem_rst

2 00C 09/04/22 Add R6227, R6228

Update J1 (non-plated holes connected to ground)



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CLKB1# CLKB1 CKEB1 CLKB0 CLKB0# CLKA1

CKEA1 CLKA0 VDDRHA GND_VSSRHA

VDDRHA GND_VSSRHA

CLKB1#(6,8) CLKB1(6,8) CLKB0#(6,8)CLKB0(6,8)CKEB1(6,8)

CLKA0(6,7)CKEA1(6,7)

CLKA1(6,7)

Title Doc No.

RevDate:

Sheet of

CONFIDENTIAL & PROPRIETARY TO ADVANCED MICRO DEVICES INC.
© 2007 Advanced Micro Devices
This AMD Board schematic and design is the exclusive property of AMD, 
and is provided only to entities under a non-disclosure agreement 
with AMD for evaluation purposes. Further distribution or disclosure 
is strictly prohibited. Use of this schematic and design for any purpose 
other than evaluation requires a Board Technology License Agreement 
with AMD. AMD makes no representations or warranties of any kind 
regarding this schematic and design, including, not limited to, 
any implied warranty of merchantibility or fitness for a particular 
purpose, and disclaims responsibility forany consequences resulting 
from use of the information included herein.

105-B803xx-00D

3

RH M96 GDDR3 MxM3.0

18 18

Thursday, May 21, 2009

Advanced Micro Devices Inc.

1 Commerce Valley Drive East

Markham, Ontario

Title Doc No.

RevDate:

Sheet of

CONFIDENTIAL & PROPRIETARY TO ADVANCED MICRO DEVICES INC.
© 2007 Advanced Micro Devices
This AMD Board schematic and design is the exclusive property of AMD, 
and is provided only to entities under a non-disclosure agreement 
with AMD for evaluation purposes. Further distribution or disclosure 
is strictly prohibited. Use of this schematic and design for any purpose 
other than evaluation requires a Board Technology License Agreement 
with AMD. AMD makes no representations or warranties of any kind 
regarding this schematic and design, including, not limited to, 
any implied warranty of merchantibility or fitness for a particular 
purpose, and disclaims responsibility forany consequences resulting 
from use of the information included herein.

105-B803xx-00D

3

RH M96 GDDR3 MxM3.0

18 18

Thursday, May 21, 2009

Advanced Micro Devices Inc.

1 Commerce Valley Drive East

Markham, Ontario

Title Doc No.

RevDate:

Sheet of

CONFIDENTIAL & PROPRIETARY TO ADVANCED MICRO DEVICES INC.
© 2007 Advanced Micro Devices
This AMD Board schematic and design is the exclusive property of AMD, 
and is provided only to entities under a non-disclosure agreement 
with AMD for evaluation purposes. Further distribution or disclosure 
is strictly prohibited. Use of this schematic and design for any purpose 
other than evaluation requires a Board Technology License Agreement 
with AMD. AMD makes no representations or warranties of any kind 
regarding this schematic and design, including, not limited to, 
any implied warranty of merchantibility or fitness for a particular 
purpose, and disclaims responsibility forany consequences resulting 
from use of the information included herein.

105-B803xx-00D

3

RH M96 GDDR3 MxM3.0

18 18

Thursday, May 21, 2009

Advanced Micro Devices Inc.

1 Commerce Valley Drive East

Markham, Ontario

TP_BP9
620NOPN039
TP_BP9
620NOPN039

TP_BP2
620NOPN039
TP_BP2
620NOPN039

TP_BP7
620NOPN039
TP_BP7
620NOPN039

TP_BP5
620NOPN039
TP_BP5
620NOPN039

TP_BP10
620NOPN039
TP_BP10
620NOPN039

TP_BP3
620NOPN039
TP_BP3
620NOPN039

TP_BP8
620NOPN039
TP_BP8
620NOPN039

TP_BP1
620NOPN039
TP_BP1
620NOPN039

TP_BP6
620NOPN039
TP_BP6
620NOPN039

TP_BP4
620NOPN039
TP_BP4
620NOPN039


