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LOW = DESABLED (DEFAULT)
HIGH = ENABLED 

FLASH DESCRIPTOR SECURITY OVERRIDE

High - Enable Internal VRs
Low - Enable External VRs

INTVRMEN - INTEGRATED SUS 1.05V VRM
ENABLE

CMOS setting

Shunt Clear CMOS

Keep CMOS

TPM setting

Shunt Clear ME RTC Registers

Keep ME RTC Registers

ME_CLR1

Open

CMOS_CLR1

Open

SATA HDD

RTC Battery

W=20mils

W=20mils

CMOS place near DIMM

PCH Rx side need use strap pin to update PCIE +/-

within 500 mils

SATA Impedance Compensation

CAD note: 
Place the resistor within 500 mils of the PCH. Avoid
routing next to clock pins.
reference FFRD sch 0.5

W=20mils

HDA for Codec

EMI depop location

For GCLK

RTC discharge by EC 7/15
PCH_JTAG_TCK add Test Point for Factory.
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EC_SMI# <30>
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CAD NOTE:
Route single-end 50-ohms and max 500-mils length.
Avoid routing next to clock pins or under stitching capacitors. 
Recommended minimum spacing to other signal traces is 15 mils.
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SVID DATA

Define EC OD pin, need double confirm.

SVID ALERT

Place the PU
resistors close to CPU

Place the PU
resistors close to CPU

CAD Note: PD resistor on HW side

CAD Note: PU resistor on HW side

R253
INTEL Check list , XDP use only

+1.35V : 470UF/2V/7343 *2 (PWR)
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CAD Note: RC163 SHOULD BE PLACED CLOSE TO CPU
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Place near JDIMM2

Layout Note:
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All VREF traces should
have 10 mil trace width

Note:
Check voltage tolerance of 
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VREFDQ multiple methods M1
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VREFDQ multiple methods M3
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H=4mm
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for isolated CLK tail
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CPU_CLK 24M(P.9)
Place RG6 close to YC2

SLG3NB3374V is for DIS by output 24M*1, 25M*1, 27M*1, 32K*1
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Speaker 4 ohm : 40mil
Speaker 8 ohm : 20mil
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HE1 place around FAN area.

PTP

9/16. 
SA000050J00 & SA00003S000 are EOL.
Change to SA00005CA00 for 1st Source (approved by HSW)
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+3VALW TO +3V_DSW +3V_DSW have soft start
sequence: +3V_DSW stable > +3VALW_PCH > 0ms

CT pin use 2200pf for
 soft start tuning

J518 short

For Intel S3 Power Reduction

9/16. 
SA00006FD00  ---> 1st 
SA00004MM00  ---> 2nd 

9/16. 
SA00006FD00  ---> 1st 
SA00004MM00  ---> 2nd 
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CPU bracket

VGA stand-off

NGFF stand-off

Screw Hole

H10 Delete.
Layout informed PCB vendor to do PTH solution.
( Function is same as beofre.)
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Ra

Rb

KB9012A3 change to 
KB9012A4 SA00004OB30

ME_FWP PCH has internal 20K PD.
(suspend power rail)

Board ID

Please close to EC

Please close to EC

Reserve for ESD

20mil

100K_0402_1%SD034100380

43K_0402_1%SD034430280
27K_0402_1%SD034270280
12K_0402_1%SD034120280

Place CE30,CE31,CE32 close to UE1

75K_0402_1%SD034750280
SD034560280 56K_0402_1%

Place CC30
close to RC51.1

160K_0402_1%

430K_0402_1%SD028430380

SD034160380
SD034130380 130K_0402_1%

SD034200380 200K_0402_1%

SD034150280 15K_0402_1%
SD034330280 33K_0402_1%

20K_0402_1%SD028200280

Reserve for abnormal shutdown

Place CE35
between DE1 and UE1 Place DE1 close to UE1

Place CE34 
between DE1 and RE12
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3VALWP
TDC 5.95A
Peak Current  8.5A
OCP current 10.2A 
            TYP        MAX
H/S Rds(on): 22mohm , 30mohm
L/S Rds(on):10.8mohm ,13.6mohm

5VALWP
TDC 5.96A
Peak Current  8.51A
OCP current 10.2A
            TYP        MAX
H/S Rds(on): 22mohm ,  30mohm
L/S Rds(on):10.8mohm , 13.6mohm

Change to 4.7u for TPS51285
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Note:Iload(max)=3A
FB=0.6V

Note:Iload(max)=2.5A
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Rdown

Ultra Low Dropout 0.23V(typical) at 3A Output Current

Vout=0.8V* (1+Rup/Rdown)
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Page 1

Solution Description Rev.Page# Title

Version Change List ( P. I. R. List )

Item Issue DescriptionDate
Request
Owner

1 DCIN/BATT CONN/OTP44 13/10/24 Morris design change 0.2change PR16 from 100K to 10K

add PR37 10K

2 45 CHARGER 13/10/24 Morris 0.2change PC711 from 1000pF to 0.01uF

change PR711 from 49.9K to 51.1K

change PR713 from 10K to 499K

change PR724 from 100K to 499K

change PC721 from 0.047u to 0.22u

change PC722 from 0.1u to 1u

add PC732 100u

3 3.3VALWP/5VALWP46 13/10/24 Morris change PC104 from 0.1u to 0.22u

change PC110 from 0.1u to 0.22u

change PR102 from 2.2K to 10K

add PR110 20K

0.2

4 50 VCORE 13/10/24 Morris 0.2change PR507(15W@) from 90.9K to 169K

change PR519 from 1.91K to 10K

change PR521 from 95.3K to 97.6K

change PR539 from 8.06K to 909

change PC515,PC516 from SF000005100 to SF000004M00

change PL502 from SH00000NM00 to SH00000PQ00

change PR535(15W@) from 340 to 210

change PR537 from 1.27K to 1.37K

change PR535(28W@) from 432 to 261

change PR507(28W@) from 113K to 205K

add PC522 82pF

add PR533 0-ohm

6 52 VGA_CORE/PCIE 13/10/24 Morris change PR1040 from 1.24K to 825 0.2

7 53 PROCESSOR DECOUPLING 13/10/24 Morris change PC924 from SGA20331E10 to SGA00009800

remove PC901,PC903,PC904,PC906,PC908,PC909,PC910,PC 911,PC912,PC913,PC914,
PC915,PC917,PC919,PC921

0.2

change PR551 from 2.61K to 5.23K

design change

design change for solve can't root issue

adjust CPU parameter

design change from vendor change LL

adjust CPU parameter

8 45 CHARGER 13/10/28 Morris design change for plug out battery shut down issue change PC723 from 0.01uF to 0.47uF 0.2

change PR728 from 0 to 9.09K

change PC728 from 4700pF to 2200pF

change PC701 from 220pF to 1000pF

9

10

Morris

Morris50 VCORE

3.3VALWP/5VALWP46 13/12/12

13/12/12

0.3

0.3

design change from EE request add PR115 10K-ohm

design change from Intel recommend change PR519 from 10K to 1.5K

11 +VCCIO48 13/12/13 Morris design change from EE request delete PR310 and add PR300 0-ohm 0.3

12 50 VCORE 14/01/20 Morris adjust CPU parameter change PR507(15W@) from 169K to 90.9K

change PR507(28W@) from 205K to 113K
1.0

13 53 PROCESSOR DECOUPLING 14/02/13 Morris 1.0design change from thermal request change PC836 PC837 PC838 PC839 from SGA20331E10 to SGA00006A00

14 50 VCORE 14/03/03 Morris 1.0design change for VGA thermal issue change PC836 PC837 PC838 PC839 from SGA20331E10 to SGA00006A00
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(1.8V@117mA VDD1DI)

0.60 V level, Please
VREFG Divider ans
cap close to ASIC

(1.8V@70mA AVDD)

(1.8V@13mA TSVDD)

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]

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

1

0

000

XX

1

XXX

0

0

0

0

0 0 0

0 0 0

CapacitorBits[5:4]

PS_0[5:1] 001

Bits[3:1]

1 1

11

11

1 1

PS_1[5:1]

PS_2[5:1]

PS_3[5:1] X X X

NC

NC

NC

R_pu R_pd

NC

X

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

Mapping to VRAM type please refer to memory table

Place CLOSE VGA CHIP

2K

1

0

8.45K

0

SMBUS

Internal VGA Thermal Sensor 

H

ASICL

TESTEN

JTAG

Function

U1 CPN is phase out

3.3V TO 1.8V LEVEL SHIF
For JET/OPAL to support SVI2 reaulator
DNI for TOPAZ

Reserved THERMAL SENSOR

VGA Thermal Sensor ADM1032ARMZ

Peak Current Control (PCC) CKT
Reversed

Opal/Mars only, 
Unused for Sun/Jet/Topaz

POP RV31, for Enable MLPS

P/N vendor part number
SizeBits [3:1]

Memory ID Vendor

000

001

4GBSA000076P0L SAMSUNG K4W4G1646D-BC1A

HYNIX

Micron

(default) H5TC4G63AFR-11C

MT41J256M16HA-093G:E

SA00006E80L

SA000077K0L

4GB

4GB

111

RV20 RV27

4.75K

4.75K

NC

NC

8.45K 2K

MLPS implementation:
★Place MLPS circuit components as close to ASIC as possible
★Total DC resistance of trace between PS pin and C should be less than 2 ohm
★Total DC resistance of trace between C and ground should be less than 2 ohm
★Trace capacitance should be less than 100pf. 
★Resistors should be of +-1% tolerance

NC NC 4.75K

PS_0
PS_1
PS_2
PS_3

+AVDD

+VDD1DI

PCC_GPIO_6

PS_0

PS_1

PS_2

PS_3

PEG_CLKREQ#_R

JTAG_TDI
JTAG_TRSTB

JTAG_TCK
JTAG_TMS

JTAG_TDOJTAG_TDO

VGA_AC__BATT

PX_EN

+VREFG_GPU

+TSVDD

GPU_VID3

GPU_VID1

TESTEN

THM_ALERT#

VGA_DMINUS
VGA_DPLUS

VGA_SMB_CK3
VGA_SMB_DA3

JTAG_TCK
JTAG_TMS

JTAG_TRSTB
JTAG_TDI

VGA_SMB_DA3

VGA_SMB_CK3

GPU_VID3 GPU_VID3_GPIO_15
GPU_VID1

DIR
GPU_VID1_GPIO_20

DIR

THM_ALERT#

THM_ALERT#

VGA_DPLUS

VGA_DMINUS

VGA_SMB_CK3

VGA_SMB_DA3

PACIN#

VGA_AC__BATT

OCP_LPCC_GPIO_6

GPU_VSYNC
GPU_HSYNC

SVI2_SVD
SVI2_SVC

PEG_CLKREQ#<9>

EC_SMB_DA2 <9,30,33>

EC_SMB_CK2 <9,30,33>

SVI2_SVC <42>
SVI2_SVD <42>

ACIN<10,30,34,35>

ACIN_65W<30>

OCP_L <42>

+1.8VGS

+1.8VGS+VDD1DI

+1.8VGS

+1.8VGS +VREFG_GPU

+TSVDD+1.8VGS

+AVDD

+3VGS

+3VGS

+3VGS

+3VGS

+3VGS+3VGS +1.8VGS+3VGS

+3VGS

+3VGS

+3VGS
+3VGS

+3VGS
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+3VGS

+1.8VGS +1.8VGS
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AJ33 TSVSS

AJ32 TSVDD

AL31 TS_A

AK32 GPIO_28_FDO

AG29 DMINUS

AF29 DPLUS

AM24 JTAG_TDO

AL24 JTAG_TMS

AK23 JTAG_TCK

AN23 JTAG_TDI

AM23 JTAG_TRSTB

AD28 TESTEN

AL21 PX_EN

AH13 DBG_VREFG

AK24 HPD1

AC30 CEC_1
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AK20 GENERICD

AJ20 GENERICC
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AG33 GPIO_30

AG32 GPIO_29
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<+3VS TO +3VGS>

MPLL_PVDD   MarsCRB   Design 
220ohm            1        1
0.1u              1        1
1u                1        1
10u               1        1

(MPLL_PVDD:1.8V@130mA )

(SPLL_PVDD:1.8V@75mA )

(SPLL_VDDC:0.95V@100mA )

SPLL_PVDD   MarsCRB   Design
120ohm            1        1
0.1u              1        1
1u                1        1
10u               1        1

SPLL_VDDC   MarsCRB   Design 
120ohm            1        1
0.1u              1        1
1u                1        1
10u               1        1

XTALIN = 27 MHz

SHORT DEFAULT

+1.35VS_VGA TO +1.35V_MEM_GFX

SHORT DEFAULT

+1.8VS TO +1.8VGS

DGPU_PWR_EN#

PXS_PWREN

XTALOUT

+MPV18

+SPV18

+SPLL_VDDC

XTALIN XTALINXTALOUT

DGPU_PWR_EN#

PXS_PWREN<10,11,37,41,42>

+3VS +3VGS

+5VALW

+MPLL_PVDD

+1.8VGS +SPLL_PVDD

+SPLL_VDDC+VGA_PCIE

+1.35VS_VGA +1.35V_MEM_GFX

+1.8VS +1.8VGS

+1.8VGS
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DP_VDDC   MarsCRB   Design 
0.1u            1        1
1u              1        1
10u             1        1

(DP_VDDC:0.95V@280mA/link )

(DP_VDDR:1.8V@237mA/link )

DP_VDDR   MarsCRB   Design 
0.1u            1        1
1u              1        1
10u             1        1

AH34,AJ34,AF34,AG34,AM37,AL38
For MARS/OPAL only,
Leave NC on SUN/JET/TOPAZ
(reference AMD CRB)

RV44
FOR MARS/OPAL only,
Leave NC on SUN/JET/TOPAZ
(reference AMD CRB)

FOR MARS/OPAL only,
Leave NC on SUN/JET/TOPAZ
(reference AMD CRB)

PS. Not include AN32

+DP_VDDR

+VGA_PCIE

+1.8VGS
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(VDD_CT:1.8V@13mA )

(PCIE_VDDR:1.8V@100mA )

(PCIE_VDDC:0.95V@2.5A_GEN3.0 )

(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

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 Cap in power side sheet

Route as differential pair

(BIF_VDDC:0.95V@1.4A)

(VDDR3:3.3V@25mA)

( VDDR4:1.8V@300mA)

(VDDC:0.9~1.15V@30A)

+VDDR3

+PCIE_PVDD

+BIF_VDDC

+VDDC_CT

+VDDR4

VCCSENSE_VGA<42>

VSSSENSE_VGA<42>

+1.8VGS

+1.8VGS

+VGA_PCIE

+1.8VGS

+3VGS

+VGA_PCIE

+VDDR3

+VGA_CORE

+VGA_CORE

+1.35V_MEM_GFX
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AH29 FB_GND

AG28 FB_VDDCI
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AG15 VDDR4

AG13 VDDR4
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AF13 VDDR4

AF12 VDDR4

AF11 VDDR4

AD12 VDDR4
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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 boa rd  to pass Reset
Signal Spec.
Place all these components very close to GPU (Withi n
25mm) and keep all component close to each Other (w ithin
5mm) except Rser2

DRAM_RST# is a daisy-chain net that connects to all VRAM

Ball to RV57  < 1"
CV100 to RV57 < 200 mil
CV100 to RV53 < 1"

25mm 
(Max)

5mm
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(Max)
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AH12 NC

M12 NC

M27 MEM_CALRP0

AG12 NC

N12 NC

L27 NC

L20 MVREFSA

L18 MVREFDA

A5 DQA1_31

E6 DQA1_30

C6 DQA1_29

A6 DQA1_28

E8 DQA1_27

C8 DQA1_26

A8 DQA1_25

G9 DQA1_24

K10 DQA1_23

K9 DQA1_22

G8 DQA1_21

G10 DQA1_20
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J13 DQA1_18

H13 DQA1_17

G13 DQA1_16
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A10 DQA1_14

F10 DQA1_13
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CK
K7

DQSU
B7

BA0
M2

BA1
N8

A2
P3

A3
N2

A4
P8

A5
P2

A6
R8

A7
R2

A8
T8

A9
R3

A10/AP
L7

A11
R7

DQL0
E3

DQL1
F7

DQL2
F2

DQL3
F8

DQL4
H3

DQL5
H8

DQL6
G2

DQL7
H7

VSSQ
D1

VSS
A9

VSS
E1VSS
B3

NC/ODT1
J1

VDD
B2

VDD
D9

VDDQ
A1

VDDQ
A8

VDDQ
C1

VDDQ
C9

NC/CS1
L1

NC/CE1
J9

VDDQ
E9

ZQ/ZQ0
L8

RESET
T2

DQSL
F3

DMU
D3 DML
E7

VSSQ
B1

VSSQ
B9

VSSQ
D8

VSSQ
E2

DQSU
C7

VSSQ
E8

DQSL
G3

VDDQ
F1

VSSQ
F9

VSSQ
G1

VDDQ
H2

VDDQ
H9

VSSQ
G9

VREFCA
M8

VSS
G8

VDD
G7

ODT/ODT0
K1

A0
N3

A1
P7

VDD
K2

A12
N7

VSS
J2

VDD
K8

DQU1
C3

DQU2
C8

DQU3
C2

DQU4
A7

DQU5
A2

DQU6
B8

DQU7
A3

DQU0
D7

A13
T3

A14
T7

A15/BA3
M7

BA2
M3

VREFDQ
H1

NCZQ1
L9

VDD
N1

VDD
N9

VDD
R1

VDD
R9

VSS
J8

VSS
M1

VSS
M9

VSS
P1

VSS
P9

VSS
T1

VSS
T9

VDDQ
D2

RV78
4.99K_0402_1%

DIS@ 1
2

C
V

194
0.1U

_0402_16V
7K

@

1

2



www.s-manuals.com

http://www.s-manuals.com

