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 All the ASIC supplies must reach their respective nominal voltages within 20ms‧
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preferred. The maximum slew rate on all rails is 50mV/us.

 The external pull ups on the DDC/AUX signals (if applicable) should ramp up‧
before or after both VDDC and VDD_CT have ramped up.

 VDDC and VDD_CT should not ramp up simultaneously. For example, VDDC should‧
reach 90% before VDD_CT starts to ramp up (or vice versa).

 For power down, reversing the ramp-up sequence is recommended.‧ 0
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P_ZVDDP
AG11

P_UMI_RXN3
AE9 P_UMI_RXP3
AE8 P_UMI_RXN2
AF8 P_UMI_RXP2
AF7 P_UMI_RXN1
AG5 P_UMI_RXP1
AG6 P_UMI_RXN0
AG9 P_UMI_RXP0
AG8

P_GPP_RXN3
AC6 P_GPP_RXP3
AC5 P_GPP_RXN2
AC8 P_GPP_RXP2
AC9 P_GPP_RXN1
AD7 P_GPP_RXP1
AD8 P_GPP_RXN0
AE6 P_GPP_RXP0
AE5

P_GFX_RXN15
M7 P_GFX_RXP15
M8 P_GFX_RXN14
N6 P_GFX_RXP14
N5 P_GFX_RXN13
N8 P_GFX_RXP13
N9 P_GFX_RXN12
P7 P_GFX_RXP12
P8 P_GFX_RXN11
R6 P_GFX_RXP11
R5 P_GFX_RXN10
R8 P_GFX_RXP10
R9 P_GFX_RXN9
T7 P_GFX_RXP9
T8 P_GFX_RXN8
U6 P_GFX_RXP8
U5 P_GFX_RXN7
U8 P_GFX_RXP7
U9 P_GFX_RXN6
V7 P_GFX_RXP6
V8 P_GFX_RXN5

W6 P_GFX_RXP5
W5 P_GFX_RXN4
W8 P_GFX_RXP4
W9 P_GFX_RXN3
Y7 P_GFX_RXP3
Y8 P_GFX_RXN2

AA6 P_GFX_RXP2
AA5 P_GFX_RXN1
AA8 P_GFX_RXP1
AA9 P_GFX_RXN0
AB7 P_GFX_RXP0
AB8

P_ZVSS
AH11

P_UMI_TXN3
AE3P_UMI_TXP3
AE2P_UMI_TXN2
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AF1P_UMI_TXN1
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AF4P_UMI_TXN0
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AB4P_GPP_TXP3
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V2P_GFX_TXN5
V4P_GFX_TXP5
V5P_GFX_TXN4
W2P_GFX_TXP4
W3P_GFX_TXN3
Y1P_GFX_TXP3
Y2P_GFX_TXN2
Y4P_GFX_TXP2
Y5P_GFX_TXN1
AA2P_GFX_TXP1
AA3P_GFX_TXN0
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MB_EVENT_L
T25 MB_RESET_L
J25

MB_WE_L
V28 MB_CAS_L
V27 MB_RAS_L
V24

MB_CS_L1
Y27 MB_CS_L0
V25

MB_ODT1
Y28 MB_ODT0

W27

MB_CKE1
J27 MB_CKE0
J26

MB_CLK_L1
P28 MB_CLK_H1
P27 MB_CLK_L0
R27 MB_CLK_H0
R26

MB_DQS_L7
AG14 MB_DQS_H7
AH14 MB_DQS_L6
AG18 MB_DQS_H6
AG17 MB_DQS_L5
AF21 MB_DQS_H5
AG21 MB_DQS_L4
AG25 MB_DQS_H4
AG24 MB_DQS_L3

A26 MB_DQS_H3
B26 MB_DQS_L2
D22 MB_DQS_H2
E22 MB_DQS_L1
D18 MB_DQS_H1
E18 MB_DQS_L0
B15 MB_DQS_H0
C15

MB_DM7
AD14 MB_DM6
AH18 MB_DM5
AG22 MB_DM4
AF25 MB_DM3

C25 MB_DM2
A22 MB_DM1
A18 MB_DM0
D14

MB_BANK2
K28 MB_BANK1
T28 MB_BANK0
U27

MB_ADD15
K24 MB_ADD14
K25 MB_ADD13

W26 MB_ADD12
K27 MB_ADD11
L27 MB_ADD10
U26 MB_ADD9
L26 MB_ADD8

M25 MB_ADD7
M24 MB_ADD6
M27 MB_ADD5
M28 MB_ADD4
N26 MB_ADD3
N27 MB_ADD2
P25 MB_ADD1
P24 MB_ADD0
T27

MB_DATA63
AF13MB_DATA62
AE14MB_DATA61
AF15MB_DATA60
AG16MB_DATA59
AD13MB_DATA58
AG13MB_DATA57
AD15MB_DATA56
AG15

MB_DATA55
AD16MB_DATA54
AF17MB_DATA53
AG19MB_DATA52
AG20MB_DATA51
AH16MB_DATA50
AE16MB_DATA49
AE18MB_DATA48
AF19

MB_DATA47
AD20MB_DATA46
AD21MB_DATA45
AD22MB_DATA44
AD23MB_DATA43
AH20MB_DATA42
AE20MB_DATA41
AH22MB_DATA40
AE22

MB_DATA39
AE24MB_DATA38
AH24MB_DATA37
AF27MB_DATA36
AG27MB_DATA35
AG23MB_DATA34
AF23MB_DATA33
AH26MB_DATA32
AG26

MB_DATA31
C27MB_DATA30
D26MB_DATA29
D24MB_DATA28
B24MB_DATA27
D28MB_DATA26
B27MB_DATA25
B25MB_DATA24
E24

MB_DATA23
B23MB_DATA22
E23MB_DATA21
B21MB_DATA20
D20MB_DATA19
A24MB_DATA18
C23MB_DATA17
B22MB_DATA16
C21

MB_DATA15
C19MB_DATA14
B19MB_DATA13
B17MB_DATA12
E17MB_DATA11
A20MB_DATA10
B20MB_DATA9
B18MB_DATA8
C17

MB_DATA7
A16MB_DATA6
B16MB_DATA5
C13MB_DATA4
B13MB_DATA3
E16MB_DATA2
D16MB_DATA1
B14MB_DATA0
A14
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M_ZVDDIO
W21

M_VREF
W20

MA_RESET_L
H25

MA_WE_L
W23 MA_CAS_L
W24 MA_RAS_L
V21

MA_CS_L1
AA26 MA_CS_L0

V22

MA_ODT1
AA27 MA_ODT0

Y25

MA_CKE1
H27 MA_CKE0
H28

MA_CLK_L1
R24 MA_CLK_H1
R23 MA_CLK_L0
T22 MA_CLK_H0
T21

MA_DQS_L7
AA15 MA_DQS_H7
AA14 MA_DQS_L6
AA18 MA_DQS_H6
AB18 MA_DQS_L5
AA22 MA_DQS_H5
AB22 MA_DQS_L4
AD26 MA_DQS_H4
AE26 MA_DQS_L3

E26 MA_DQS_H3
E27 MA_DQS_L2
H21 MA_DQS_H2
J21 MA_DQS_L1
H18 MA_DQS_H1
G18 MA_DQS_L0
H14 MA_DQS_H0
G14

MA_DM7
AC15 MA_DM6
AD19 MA_DM5
AC23 MA_DM4
AD27 MA_DM3

F25 MA_DM2
E21 MA_DM1
J17 MA_DM0
E14

MA_BANK2
L23 MA_BANK1
U21 MA_BANK0
U24

MA_ADD15
L20 MA_ADD14
L21 MA_ADD13

AA25 MA_ADD12
L24 MA_ADD11

M22 MA_ADD10
U23 MA_ADD9
M21 MA_ADD8
N21 MA_ADD7
N20 MA_ADD6
N23 MA_ADD5
N24 MA_ADD4
P21 MA_ADD3
P22 MA_ADD2
R21 MA_ADD1
R20 MA_ADD0
U20

MA_DATA63
Y13MA_DATA62
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HDT Debug conn

Place near APU

THERMTRIP shutdown
 temperature: 125 degree

Asserted as an input to force the
processor into the HTC-active state

 Indicates to the FCH that a thermal trip 
has occurred. Its assertion will cause the FCH to 
transition the system to S5 immediately

If not used, pins are left unconnected (DG ref.)

20101111

LVDS

HDMI

To FCH

To HDMI

To FCH

To LVDS
Translater

CPU TSI interface level shift

BSH111, the Vgs is:
min = 0.4V
Max = 1.3V

To EC

To EC

Route as differential 

with APU_VDD_SEN_L

Place near APU

C61~C68 Close Connector

ESD request
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 across VDDIO and VSS

split

VDDR decoupling

40mil

3.2A

VDD
+APU_CORE

VDDA
+2.5VS 0.5A

VDDNB
+APU_CORE_NB

VDDIO 
+1.5V

Consumption

60A

VDDP / VDDR
+1.2VS

Power Name

5A / 3.5A

29A

VDDP
0.22uF x 2
180pF x 2

VDDIO_SUS 
(CPU side)
22uF x 4
4.7uF x 4
0.22uF x 6 +2(split)
180pF x 1 + 2(split)

VDDR
0.22uF x 2
1nF x 4
180pF x 2

Demo Board Capacitor 

APU_CORE 
22uF x 10
0.22uF x 2
0.01uF x 3
180pF x 2

CORE_NB
22uF x 2
10uF x 1
0.22uF x 2
180pF x 3

VDDIO_SUS 
(DIMM x2)
100uF x 2
0.1uF x 12

CORE_NB_CAP
22uF x 2
180pF x 1

VDDA
4.7uF x 1
0.22uF x 1
3.3nF x 1

VDDP decoupling

Northbridge Power Pins

for Remote Decoupling

(330uF_6.3V_4.2L_ESR17m)*1=(SF000002Z00)

Need Short

Check

+VDDA

+VDDNB_CAP

+APU_CORE

+APU_CORE_NB

+1.5V_APU

+1.2VS

+APU_CORE

+APU_CORE_NB

+1.5V_APU

+1.5V_APU

+1.5V

+APU_CORE

+APU_CORE_NB

+2.5VS

+1.2VS

+1.5V +1.5V_APU
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VREFG Divider ans
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(1.8V@70mA AVDD)
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 STRAPS

ROMIDCFG[2:0]

Default Setting

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

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

AUD[1]

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

Transmitter Power Savings Enable
TX_PWRS_ENB

TX_DEEMPH_EN
PCIE Transmitter De-emphasis Enable

BIF_VGA DIS

STRAPS

PCIE Gen3 Enable
(NOTE:RESERVED for Thames/Seymour and should
be strapped to 0)

DESCRIPTION OF DEFAULT SETTINGSMLPS

BIF_GEN3_EN_A

AUD[0]

X

X

PS_1[4] 0:50% Tx output swing
1:Full Tx output swing

PS_1[5] 0:Tx de-emphasis disabled
1:Tx de-emphasis enabled

PS_1[1]

0:GEN3 not support at power-on
1:GEN3 supported at power-on

PS_2[4]
VGA control
0:VGA controller capacity enabled
1:VGA controller capacity disabled (for multi-GPU)

PS_0[3..1]
Serial ROM type or Memory Aperture Size Select
If PS_2[3]=0, defines memory aperture size
If PS_2[3]=1, defines ROM type
100 - 512Kbit M25P05A      (ST)
101 - 1Mbit M25P10A         (ST)
101 - 2Mbit M25P20           (ST)
101 - 4Mbit M25P40           (ST)
101 - 8Mbit M25P80           (ST)
100 - 512Kbit Pm25LV010  (Chingis)
101 - 1Mbit Pm25LV010     (Chingis)

BIOS_ROM_EN PS_2[3]
Enable external BIOS ROM device
0:Disabled
1:Enabled

NA

NA

HDMI must only be enabled on systems that are
legally entitled. It isthe responsibility of the system
designer to ensure that the system is entitled to
support this feature.

CEC_DIS PS_0[4] Reserved for future ASIC

RESERVED PS_1[3] Reserved

RESERVED PS_1[2] Reserved

RESERVED NA Reserved

RESERVED NA Reserved (for Thames/Whistler/Seymour only)

NOTE:ALLOW FOR PULLUP PADS FOR THE
RESERVED STRAPS BUT DO NOT INSTALL
RESISTOR
IF THESE GPIOS ARE USEED, THEY MUST KEEP
LOW AND NOT CONFLICT DURING RESET

AUD_PORT_CONN_PINSTRAP[2] PS_3[5]

AUD_PORT_CONN_PINSTRAP[1] PS_3[4]

AUD_PORT_CONN_PINSTRAP[0] PS_0[5]

111 = 0 usable endpoints
110 = 1 usable endpoints
101 = 2 usable endpoints
100 = 3 usable endpoints
011 = 4 usable endpoints
010 = 5 usable endpoints
001 = 6 usable endpoints
000 = all endpoints are usable

STRAPS TO INDICATE THE NUMBER OF AUDIO
CAPABLE DISPLAY OUTPUTS
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X
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4.75K

X

MLPS Strap

VDD1DI   MarsCRB   Design

120ohm         1        1

0.1u           1        1

1u             1        1

10u            1        1

AVDD   MarsCRB   Design

120ohm       1        1

0.1u         1        1

1u           1        1

10u          1        1

TSVDD   MarsCRB   Design

120ohm        1        1

0.1u          1        1

1u            1        1

10u           1        1

MLPS

H
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GPIO_28_FDO

Disable

Mapping to VRAM type please refer to page 21
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DP_VDDC   MarsCRB   Design 

0.1u            1        1
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10u             1        1

(DP_VDDC:0.95V@280mA/link )

(DP_VDDR:1.8V@237mA/link )

DP_VDDR   MarsCRB   Design 
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1u              1        1

10u             1        1

MECH#1
MECH#2
MECH#3

+DP_VDDR

+DP_VDDC

+0.95VGS+DP_VDDC

+1.8VGS +DP_VDDR
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For GDDR5, MVDDQ =  1.5V

(VDD_CT:1.8V@13mA )

(PCIE_VDDR:1.8V@100mA )

(PCIE_VDDC:0.95V@2.5A_GEN2.0 )

(VDDCI:0.9~1.15V@8.8A)

PCIE_VDDR   MarsCRB   Design 

0.1u              0        2

1u                2        3

10u               1        1

PCIE_VDDC   MarsCRB   Design 

1u                7        5

10u               2        1

VDDC   MarsCRB   Design

0.1u         2        0

1u           0       25

2.2u        16        0

10u          9        3

22u          0        2

470u         4        5

VDDCI   MarsCRB   Design

0.1u          3        0

1u            3        9

2.2u          1        0

10u           1        2

22u           0        1

470u          1        0

VDDR4   MarsCRB   Design

220ohm        1        1

0.1u          1        1

1u            1        1

10u           1        0

VDDR3   MarsCRB   Design

120ohm        1        0

0.1u          1        0

1u            2        3

10u           0        1

VDD_CT   MarsCRB   Design

120ohm         1        1

0.1u           1        1

1u             1        3

10u            1        1

VDDR1   MarsCRB   Design 

0.01u         5        0

0.1u          5        5

1u            0        5

2.2u          5        0

10u           3        5

220u          0        1

VGA_CORE 10U and 22U Cap in power side sheet

Route as differential pair

(BIF_VDDC:0.95V@1.4A)

(VDDR3:3.3V@25mA)

( VDDR4:1.8V@300mA)

(VDDR1:1.5V@3A,GDDR5:1125MHz )
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+VDDR3

+PCIE_VDDR
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+VGA_CORE
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+VGA_CORE
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+VDDR4

VGA_CORE_SEN<50>

VGA_VSS_SEN<50>

+1.8VGS

+VGA_CORE

+1.8VGS +VDDC_CT

+0.95VGS

+1.5VGS

+1.8VGS

+3VGS

+VGA_CORE

+0.95VGS

+VGA_CORE

+VDDR4

+PCIE_VDDR
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This basic topology should be used for DRAM_RST for DDR3/GDDR5.These

Capacitors and Resistor values are an example only. The Series R and

|| Cap values will depend on the DRAM load and will have to be

calculated  for different Memory ,DRAM Load and board  to pass Reset

Signal Spec.

Place all these components very close to GPU (Within

25mm) and keep all component close to each Other (within

5mm) except Rser2

DRAM_RST# is a daisy-chain net that connects to all GDDR5 memories
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H: Enable internal Regular
L: Disable

X5R

X5R

Close to Pin 21

Close to Pin 3,6,9,13,29,41,45

Close to Pin 12,27,39,42,47,48

Layout Note: L39 must be

within 200mil to Pin36,

C700,C738 must be within
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A/D

For KB930 --> Keep PU1 circuit
(Vth = 0.825V)

For KB9012 (Red square) --> Remove PU1 circuit, but keep PR205
,PR211,PH201,PU201,PC203,PQ201,PR213,PR210,PR207,PR208,
PR209

CPU thermal protection at 92+-3 degree C

Recovery at 56 +-3 degree C

PH1 under CPU botten side :

ADP_I need to write Charge Options Register (0x12H)=> bit6=1

0: IOUT is the 20x current  amplifier output <default @ POR> 
1: IOUT is the 40x current amplifier output

For 90w  adapter    set 100w  PR205 use  4.42k

PR211 use  10k ->
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+3.3VALWP Imax=7.5A ; Ipeak=9A
1/2 Delta I=1.113A (F=375K Hz)
Vtrip=0.154V
Rds(on)=18m ohm(max) ; Rds(on)=15m ohm(typical)
Ilimit_min=0.154/18m=8.55A
Ilimit_max=0.154/15=10.26A
Iocp=Ilimit+1/2Delta I=9.88A~11.59A
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TONSEL=VREF (1)SMPS1=300KHZ (+5VALWP)
            (2)SMPS2=375KHZ(+3VALWP)
TPS51125A

TONSEL=VREF (1)SMPS1=245KHZ (+5VALWP)
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+5VALWP Imax=11.1A ; Ipeak=13.32A
1/2 Delta I=1.33A (F=300K Hz)
Vtrip=0.0887V
Rds(on)=7.0m ohm(max) ; Rds(on)=5.1m ohm(typical)
Ilimit_min=0.0887/7m=12.67A
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Iocp=Ilimit+1/2Delta I=14A ~ 18.72A
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Version change list (P.I.R. List) Page 1 of 1
 for PWR

Reason for change PG# Modify List Date PhaseItem

1

2

3

4

5

6

8

14

7

11

10

9

15

16

12

Change net name 10/11
1.FBVDDQ_PWR_EN to PX_MODE 2.VSSSENSE_VGA toVGA_VSS_SEN 3.VCCSENSE_VGA to VGA_CORE_SEN 4.NVDD_PWR_EN to PX_MODE1.remove  pr517 pc519 and net VDDQ_SENSEDoesn't need  VDDQ_SENSE , 0.75VR_EN# ,DPRSLPVR_VGA , 1.5V_VGA_PWROK 10/11

2.remove  pr707 and net 0.75VR_EN# 3.remove  pr815 pr8384.remove  net 1.5V_VGA_PWROK5.+1.5VS_VGA to +1.5VGS 6.+1.8VS to +1.8VGS 7.APU_VDDNB_SEN to APU_VDDNB_SEN_HChange net name 1.H_PROCHOT#_EC to H_PROCHOT# 10/13Change & add power component 1.add pc947 2.pc901 pc941 remove BOM structure 3.pc913 pc942 change value 50v to 25v
10/14Change net name 1.change 1.8VGS EN PIN SUSP# to  PXS_PWREN 10/14

4.pr913 change 0603 to 0402Add power component & Net 1.add PR965 2.add net APU_IMON 10/18Change power component (For EMI) 10/191.change PR602,PR710 to 2.2 ohm 2.PR605 PC610 remove BOM structure 3.PR714 PC723 remove BOM structureRemove & add & change power component 1.add PR610 for VR_ON 2.remove PC811,PC812,PC813,PC814,PC815.PC816,PC817,PC818,PC820,PC822,PC825,PC826,PC827,PC828,PC829,PC830,PC831,PC835,PC839,PC840,PC841,PC842,PC843,PC844,PC845,PC846 10/213.Remove PR327 and net BM# 4.change PC819,PC821 to 22U  PC832,PC833,PC834 to 10UChange power component 1.change PR306 to 200k 2.PC322 remove  BOM structure 3.change PC947 to PL901 right side 10/24

10/26Change power component 1.PR502 remove  BOM structureChange power component 1.change PL501,PL601,PL703 to 1UH_PCMB063T-1R0MS_11A_20% 10/27Add power component & Net 1.add PR718 and NET 1V_ALW_EN 2.NET VR_ON change to VLDT_EN 10/27

2.change PL901Change power component 1.move PR960,PR962 to near APU_VDD_SEN_H and APU_VDD_SEN_L 10/28update footprint 1.update PL901 footprintChange power component 1.change PR404 to 19.6k 10/31

11/03

17

Change & Add power component 1.add PR966 , PR967 11/072.change PC712 to 0.1U_0402_25V6Change power component 1.change PQ316 to 2N7002KW_SOT323-3 11/09

18 Change power component 1.change PQ302 to AO4423L
19 Change page number change P44~P54 to P43~P53 11/11

11/15

20 Change power component 1.change PQ301,PQ303 to AO4423L 11/16

21 Change power component & Add BOM structure 1.PQ802 PQ805 PQ807 PQ808 add BOM structure 11/172.change PR701 to 100K,PC706 to 0.22U,PR524 to 120K3.change PR522 to 169K,PR802 to 130K 4.PC515 remove BOM structure
22 Change power component 1.change PC314 to SE042473M80 0.047U 25V M X7R 0603 11/18

11/2123 Change power component 2.change PR524 to 40.2K
24 Change & Add power component 1.change PC508 (SF000002N00) to (SF000002Y00)2.add PU201,PR207,PR208,PR209,PR210,PR213,PC203,PQ201 remove PR206 11/22

25 Change power component 1.change PC832,PC833,PC834 to 0603 size 11/30

26 Change power component 1.change PR824 to 56k 12/82.move PC947 to connect CPU_B+ 3.change PR837 to 1.1k 4. PR525 add BOM structure Add Net27 1.Add VSB_ON 12/9

28 Change power component 1.6277 pin30 connect to +5VALW 12/12

29 Change power component 1.PL302 change to 10u (SH000005Z80) 12/132.PQ503,PQ504 change to power pak-5-63.PR228,PR229,PR230,PR231,PR232
30 Change power component 1.PR918,PR932 change to 133k PR924,PR943 change to10.5k 12/20

31 Change & Add power component 1.add PD701 for HW turn off time 12/222.change PR601 to 300k
32 Change power component 1.change PJ301 to PL301 12/231.change PL301 and PL702 to SH00000IW00Change power component33 12/26

QAWYA

34 Change & Add power component 1.add PR233 12/28

35 Change power component 1.change PR522 to 30k 1/4

36 2/16Change power component 1.change PR126,PR413,PR801,PR814,PR842,PR843,PR844,PR845,PR846,PR847 footprint
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