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SYSTEM BLOCK DIAGRAM

eDP[3:0]
DP[3:0]
DDR4 SO-DIMM1 CH-A DDR4 (Non ECC) N18E-G0/G1R | Channel AIBICID, [ cppRe x 8 8GB for G2 |
260 Pi —
" 19 2666MHz CPU IG2R/G3R GDDRS6 x 6 8GB for G1
CH-B DDR4 (Non ECC) MAX-P/MAX-Q| HDMI 2.0
DDR4 SO-DIMM1 -
DDS 260 Pin . Teoitz Comet Lake - HR | 1_recerctinis FPC :_
PS8331BQFN60GTR-A2 DP p Zommxzomm2.1mm
(I o — eDP Panel 42mmX28mmX1.55mm DP1.3
4 Lanes EDP 40 Pin CONN. H62 IFPA
IFPB DP1.3
Internal SPK SProun Class-D Audio @ —
4 10Wx 2 Amplifer 1C
DMIx4 L
ALC1306-CGT DMIC DP1.3
Thunderbolt |———
USB2.0_13 Titan_Ridge_Host USB 3.1 TYPE-C
— USB 2.0
Codec
H Audio Jack -
Audio Board HP Out X1 ALC274-CG 1 AZALIZA PCIE X4 GEN3 (17~20)
Mic In X1
USB2.0
UsBLo USB2.0_12
USB3.1 Port \’%‘/ GL9901 USB3.1 4
PCH CML-H .
Hmare . UsB206  n| ME Keyboard
RJ45 CONN. (' LAN Lo g 1504mm | USBZO M do P com CardReader Board
RT8111G PCIE_14 BGA874 —
USB3L 6 ASM1464 USB3.1_6|
1] USB3.0 Port1
CRYSTAL y
25MHZ USB2.0_4
PCIEx1 Gen 2 USBS.LS ASM1464 /L“—‘SB}.L\5 |
— e ~—1] USB3.0 Port2
PCIE_15 USB2.0 9
WLAN&BT USB2.0_14
USB3.1_2

L_PClEM Gen3 | SATA 0B
[ PCERT24]

SSD1
SPI0 BIOS ROM
16MB
L PCIEMGn3 RTC 32.768KHz Crystal
PCIE[9:12]
SSD2 ATA_1A

12€ 0

T/P
USB2.0_10

UART 2
PORT80 Debug Port

Power Board

Embedded Controller (EC)
IT5571E

128 Pin LQFP K/B Matrix(24 PIN) ME Keyboard
40 PIN CONN

sp1

PWR LED

GPIO

Charger LED
GPIO_D@ PWM PWM @PIO_D7

Hig

CPU FAN1 | |CPU FAN1

4 Pin 4 Pin
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POWER ON SEQUENCE

+VIN

(EN by +VIN)

+5VA

+1.8va [

(EN by 5VA_PG)

(EN by 1.8VA_PG)

+3.3VA (VccDSW3_3)

(EN by 3.3VA_PG)

+1.05VA_PCH

PM_RSMRST# é

(EN by from EC)

DSW_PWROK é

(EN by PM_RSMRST#)

(EN by from Switch Button)

PWRSW

PWRBTN# é

U (EN by from EC)

(EN by from CPU)

PM_SLP_S4#

(EN by from CPU)

PM_SLP_S3#

(EN by PM_SLP_S4#)

+1.05VS_CPU (+VCCST)

(EN by PM_SLP_S4#)

+2.5Vs (v2.50)

(EN by PM_SLP_S4#)

+1.2V_DDR (VDDQ)
+3.3VSs

(EN by PM_SLP_S4#)

+5VSs

(EN by PM_SLP_S4#)

/ (EN by RUN_ON from EC)

+1.05V_PCH

(EN by RUN_ON from EC)

+3.3V

(EN by RUN_ON from EC)

+5V

(EN by VCCIO_ON from EC)

+VCCIO

(EN by from EC)

CPUCORE_ON

(EN by CPUCORE_ON from EC)

+VCCSA

(EN by from +VCORE PWM)

VR_Ready

(EN by from EC)

PCH_PWROK

‘ (EN by PCH_PWROK from EC)

VCCST_PG_CPU

(EN by from CPU)

DDR_VTT_ON

(EN by DDR_VTT_EN from CPU)

+0.6V_VTT (VTT)

PGOCPWRGD

(EN by from EC)

SYS PWROK

SUS_STAT#

PLT_RST#

+VCORE (VCC)

DDR_DRAMRST#

+VCCGT

J FAREREERAARAT

03_POWER SEQUENCE

Document Number
fo GM7MxxP

o
[

ate; _Thursday, November 14, 2018
T

Eheer

3

of

70




+VIN CPU
+3.3VA_EC +3.3VA_EC i SVCCCORE o) \ccissayiaon)
LDO IC +VCCCORE
APL5603-33B 3A IMVP8 Dr.MOS +VCCGT
MP2979AGQKT MP86903C*S PL2:86A VCCGT(25A/32A)
ICCMAX:140A
+5V +VCCSA
+3.3V_LCD +3.3V_LQD WIN VCCSA(10A/11.1A) °
PWM IC EN:CPUCORE_ON
MP1613 3A +1.2VS_DDR
vDDQ(3.3A
Dr.MOS +VCCGT N Q( )
"
+5VA MP86901B*1 PL2:25A +1.2VS_DDR VCCPLL_OC(130mA)
PWM IC +5VA +5VS & ICCMAX:32A _ m
ﬁ APW8713AQBI-TRG — EN:PM_SLP_S4# 4A +VCClo
VCCIO(6.4A)
ADAPTER ] LOW SWITCH
EN:5VA_ON APL3523QBI-TRG +VCCSA +1.05VS_CPU _\J yccstisoma) M
YN ’ Dr.MOS
12.1A +5V mpasso1ar1 [TETR VCCPLL(150mA)
+5VA +5V ) : +1.05V_CPU
sle EN:RUN_ON 8A ICCMAX:11.1A VCCSTG(20mA)
SM4512NHKPC-TRG*2 SM4S12NHKPC
-TRG*1 1.8_AON
e 1V8_FP_FUSE_GPU 1V8_FP_FUSE_GPU PCH
PWM IC 1.8_AON . e ;
MP1613 - EN:GPIO26_FP_FUSE VCCAPLL_1P05 (0.034A)
JLN—, 2.3A -
VCCA_BCLK_1PO5 (0.007A)
LOW SWITCH c
EN:DGPU_PWR_ON&. APL2523QB).TRG VCCA_SRC_1P05 (0.141A)
sunno b aenoobecs +1.05VA_PCH _|| VccA_XTAL_1P05 (0.005A)
CHARGER W, VCCAMPHYPLL_1P05 (0.114A)
CHARGER IC ~_1V8_MAIN 1V8_MAIN ’ VCCPRIM_1P05 (4.174A)
BQ24781 ?T":'éillz"‘“""c EN:GPU_1.8VMAIN_EN VCCPRIM_MPHY_1P05 (0.088A
- i +VIN VCCDSW_1P05 (0.01A)
VCCDUSB_1PO5 (0.33A)
+3.3VS NVVDD Dr.MOS
+3:3VA EN:’?\;?\SILSP Sa# PWM IC 6PHASE NVVDD VCCHDA (0.007A)
sle PWM IC +3.3VA e 1.8A MP28SEA MPE69A1 VCCDSW_3P3 (0.094A) i
ﬁ APWB8713AQBI-TRG ﬁ LOW SWITCH TDC:116A VCCPRIM_3P3 (0.536A)
PK616DY(DUAL N) APL3523QBI-TRG*2 ICCMAX:375A VCCPGPPA (0.085A)
ENALEVA PG EN:GPU_1.8VMAIN_EN +3.3VA VCCPGPPBC (0.286A)
— +3.3V % 1.434A | VCCPGPPD (0.117A)
EN:RUN_ON 5.8A VCCPGPPEF (0.145A)
VCCPGPPG_3P3 (0.121A)
sle VCCPGPPHK (0.219A)
6.7A LOW SWITCH +VIN VCCSPI (0.042A)
BATTERY APL3523QBI-TRG*2 FBVDDQ_MEM
+1.05VA PCH PWM IC FBVDDQ MEM VCCPRIM_1P8 (0.152A) °
- PEX VDD MP2884A Dr.MOS o 0.152A
"M"% ;gGD +1.05VA_PCH EN:PI?)E'\:’YJVII:’)\?V_RE'\‘O%\I _)— 2PHASE TDC:46A +3.3VA_RTC
ﬁ ﬁ _PWR_ ICeAYe63A -3VA_
5.2A Losus cU EN:PEX_VDD_PGE, MP86941 VCCRTC (0.031mA)
EN3.3VA PG +1.05vs_cpu A0 > FB_EN_GC6_PCH
- EN:PM_SLP_S4# 0.21A USB Device
USB2.0*1 (0.5A
+1.05V_CPU [ +1.05V_cPU i, USB3.0°2 :1.8A}
vceio EN:RUN_ON w — 5.3A TYPE € (14) L
ﬁ PWM IC VCCIO NVVDD vidia -
APW8715QBI-TRG w NVVDD(116A/375A)
EN:VCCIO_ON +1.2VS_DDR § 5+ppRa 50-DIMM
&PM_SLP_S3# A VoD (2+34)
FBVDDQ_ME
VTT (2%0.75A
+1.2VS_DDR FBVDDQ_MEN(46A/63A) VPP ((2*0.25;\))
+1.2VS_DDR/+0.6V_VTT/+2.5VS — > PEX VDD
PWM IC +0.6V_VTT - PEX_VDD(1.5A/TBD) A
—, NB687 _)
A 1V8_AON
EN:PM_SLP_S4# +2.5VS 1V8_AON
EN:DDR_VTT_CNTL ﬁ 1
V8_MAIN 1V8 MAIN J RrERFEERAERAT
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DDR0_DQ_10/DDR0_DQ_10
DDRO0_DQ_11/DDR0_DQ_11
DDR0_DQ_12/DDR0_DQ_12
DDR0_DQ_13/DDR0_DQ_13
DDRO_DQ_14/DDR0_DQ_14
DDR0_DQ_15/DDR0_DQ_15
DDRO0_DQ_16/DDR0_DQ_32
DDR0_DQ_17/DDR0_DQ_33
DDR0_DQ_18/DDR0_DQ_34
DDRO_DQ_19/DDR0_DQ_35

5G1 | DDRO_DQ_20/DDR0_DQ_36

DDR0_DQ_21/DDR0_DQ_37
DDR0_DQ_22/DDR0_DQ_38
DDR0_DQ_23/DDR0_DQ_39
DDR0_DQ_24/DDR0_DQ_40
DDR0_DQ_25/DDR0_DQ_41
DDR0_DQ_26/DDR0_DQ_42
DDR0_DQ_27/DDR0_DQ_43
DDR0_DQ_28/DDR0_DQ_44
DDR0_DQ_29/DDR0_DQ_45
DDR0_DQ_30/DDR0_DQ_46

DDR0_DQ_38/DDR1_DQ_6

DDR0_DQ_39/DDR1_DQ_7

DDR0_DQ_40/DDR1_DQ_8

DDR0_DQ_41/DDR1_DQ_9

DDR0_DQ_42/DDR1_DQ_10
DDR0_DQ_43/DDR1_DQ_11
DDR0_DQ_44/DDR1_DQ_12
DDR0_DQ_45/DDR1_DQ_13
DDR0_DQ_46/DDR1_DQ_14
DDR0_DQ_47/DDR1_DQ_15
DDR0_DQ_48/DDR1_DQ_32
DDR0_DQ_49/DDR1_DQ_33
DDR0_DQ_50/DDR1_DQ_34
DDR0_DQ_51/DDR1_DQ_35
DDR0_DQ_52/DDR1_DQ_36
DDR0_DQ_53/DDR1_DQ_37
DDR0_DQ_54/DDR1_DQ_38
DDR0_DQ_55/DDR1_DQ_39
DDR0_DQ_56/DDR1_DQ_40
DDR0_DQ_57/DDR1_DQ_41
DDR0_DQ_58/DDR1_DQ_42
DDR0_DQ_59/DDR1_DQ_43
DDR0_DQ_60/DDR1_DQ_44
DDR0_DQ_61/DDR1_DQ_45
DDR0_DQ_62/DDR1_DQ_46
DDR0_DQ_63/DDR1_DQ_47

NC/DDRO_ECC_0

NC/DDRO_ECC 6 10r 13

NC/DDRO_ECC_7 DDR CHANNEL A

DDRO_CKP_0/DDRO_CKP_0
DDRO_CKN_0/DDRO_CKN_0
DDRO_CKP_1/DDRO_CKP_1
DDRO_CKN_1/DDRO_CKN_1
NC/DDRO_CKP_2
NC/DDRO_CKN_2
NC/DDRO_CKP_3
NC/DDRO_CKN_3

DDRO_CKE_0/DDRO_CKE_0
DDRO_CKE_1/DDRO_CKE 1
DDRO_CKE_2/DDR0_CKE 2
DDRO_CKE_3/DDR0_CKE_3

DDRO_CS# 0/DDRO_CS# 0
DDRO_CS#_1/DDRO_CS#_1
NC/DDRO_CS# 2
NC/DDRO_CS# 3

DDR0_ODT_0/DDRO_ODT_0
NC/DDR0_ODT 1
NC/DDR0_ODT 2
NC/DDR0_ODT 3

DDRO_CAB_4/DDR0_BA 0
DDRO_CAB_6/DDR0_BA_1
DDRO_CAA 5/DDR0_BG_0

DDRO_CAB_3/DDRO_MA_16
DDRO_CAB_2/DDR0_MA_14
DDRO_CAB_1/DDRO_MA_15

DDRO_CAB_9/DDR0_MA 0
DDRO_CAB_8/DDR0_MA_1
DDRO_CAB_5/DDR0_MA 2

DDRO_CAB_7/DDR0_MA_10
DDRO_CAA_7/DDRO_MA_11
DDRO_CAA_6/DDRO_MA_12
DDRO_CAB_0/DDRO_MA_13
DDRO_CAA_9/DDRO0_BG_1
DDRO_CAA_8/DDR0_ACT#

NC/DDRO_PAR
NC/DDRO_ALERT#

DDR0_DQSN_0/DDRO_DQSN_0
DDRO_DQSN_1/DDRO_DQSN_1
DDR0_DQSN_2/DDR0_DQSN_4
DDR0_DQSN_3/DDR0_DQSN_5
DDR0_DQSN_4/DDR1_DQSN_0
DDR0_DQSN_5/DDR1_DQSN_1
DDR0_DQSN_6/DDR1_DQSN_4
DDR0_DQSN_7/DDR1_DQSN_5

DDR0_DQSP_0/DDR0_DQSP_0
DDR0_DQSP_1/DDR0_DQSP_1
DDR0_DQSP_2/DDR0_DQSP_4
DDR0_DQSP_3/DDR0_DQSP_5
DDR0_DQSP_4/DDR1_DQSP_0
DDR0_DQSP_5/DDR1_DQSP_1
DDR0_DQSP_6/DDR1_DQSP_4
DDR0_DQSP_7/DDR1_DQSP_5

DDR0_DQSP_8/DDR0_DQSP_8
DDR0_DQSN_8/DDR0_DQSN_8
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CFL_H_62_INT_IP_CRB_CFLH

MA_CLKO
MA_CLK#0
MA_CLK1

MA_CLK#1

MA_CKEO
MA_CKE1

MA_CS#0
MA_CS#1

MA_ODTO
MA_ODT1
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DDR1_DQ_0/DDR0_DQ_16
DDR1_DQ_1/DDRO_DQ_17

DDR1_DQ_2/DDR0_DQ_18

DDR1-DQ_3/DDR0_DQ_19

DDR1-DQ_4/DDR0_DQ_20

DDR1_DQ_5/DDR0_DQ_21

DDR1_DQ_6/DDR0_DQ_22

DDR1_DQ_7/DDR0_DQ_23

DDR1_DQ_8/DDR0_DQ_24

DDR1_DQ_9/DDR0_DQ_25

DDR1_DQ_10/DDR0_DQ_26
DDR1-DQ_11/DDR0_DQ_27
DDR1_DQ_12/DDR0_DQ_28
DDR1-DQ_13/DDR0_DQ_29
DDR1-DQ_14/DDR0_DQ_30
DDR1-DQ_15/DDR0_DQ_31
DDR1_DQ_16/DDR0_DQ_48
DDR1_DQ_17/DDR0_DQ_49
DDR1-DQ_18/DDR0_DQ_50
DDR1-DQ_19/DDR0_DQ_51
DDR1_DQ_20/DDR0_DQ_52
DDR1-DQ_21/DDR0_DQ_53
DDR1_DQ_22/DDR0_DQ_54
DDR1-DQ_23/DDR0_DQ_55
DDR1-DQ_24/DDR0_DQ_56
DDR1_DQ_25/DDR0_DQ_57
DDR1_DQ_26/DDR0_DQ_58
DDR1_DQ_27/DDR0_DQ_59
DDR1-DQ_28/DDR0_DQ_60
DDR1-DQ_29/DDR0_DQ_61
DDR1_DQ_30/DDR0_DQ_62
DDR1_DQ_31/DDR0_DQ_63
DDR1_DQ_32/DDR1_DQ_16
DDR1-DQ_33/DDR1_DQ_17
DDR1-DQ_34/DDR1_DQ_18
DDR1_DQ_35/DDR1_DQ_19
DDR1_DQ_36/DDR1_DQ_20
DDR1-DQ_37/DDR1_DQ_21
DDR1-DQ_38/DDR1_DQ_22
DDR1-DQ_39/DDR1_DQ_23

DDR1_DQ_40/DDR1_DQ_24
DDR1_DQ_41/DDR1_DQ_25
DDR1-DQ_42/DDR1_DQ_26
DDR1-DQ_43/DDR1_DQ_27
DDR1_DQ_44/DDR1_DQ_28
DDR1_DQ_45/DDR1_DQ_29
DDR1_DQ_46/DDR1_DQ_30
DDR1-DQ_47/DDR1_DQ_31
DDR1-DQ_48/DDR1_DQ_48
DDR1_DQ_49/DDR1_DQ_49
DDR1_DQ_50/DDR1_DQ_50
DDR1_DQ_51/DDR1_DQ_51
DDR1-DQ_52/DDR1_DQ_52
DDR1-DQ_53/DDR1_DQ_53
DDR1_DQ_54/DDR1_DQ_54
DDR1_DQ_55/DDR1_DQ_55
DDR1_DQ_56/DDR1_DQ_56
DDR1-DQ_57/DDR1_DQ_57
DDR1-DQ_58/DDR1_DQ_58
DDR1_DQ_59/DDR1_DQ_59
DDR1-DQ_60/DDR1_DQ_60
DDR1_DQ_61/DDR1_DQ_61
DDR1-DQ_62/DDR1_DQ_62
DDR1_DQ_63/DDR1_DQ_63

NC/DDR1_ECC_0

NC/DDR1_ECC_7

DDR1_CKP_0/DDR1_CKP_0
DDR1_CKN_0/DDR1_CKN_0
DDR1_CKP_1/DDR1_CKP_1
DDR1_CKN_1/DDR1_CKN_1
NC/DDR1_CKP_2
NC/DDR1_CKN_2
NC/DDR1_CKP_3
NC/DDR1_CKN_3

DDR1_CKE_0/DDR1_CKE_0
DDR1_CKE_1/DDR1_CKE_1
DDR1_CKE_2/DDR1_CKE_2
DDR1_CKE_3/DDR1_CKE_3

DDR1_CS# 0/DDR1_CS# 0
DDR1_CS#_1/DDR1_CS# 1
NC/DDR1_CS#_2
NC/DDR1_CS#_3

DDR1_ODT_0/DDR1_ODT 0
NC/DDR1-0DT 1
NC/DDR1-0DT 2
NC/DDR1_ODT_3

DDR1_CAB_3/DDR1_MA_16
DDR1_CAB_2/DDR1_MA_14
DDR1_CAB_1/DDR1_MA_15

DDR1_CAB_4/DDR1_BA 0
DDR1_CAB_6/DDR1_BA_1
DDR1_CAA 5/DDR1_BG_0

DDR1_CAB_9/DDR1_MA 0
DDR1_CAB_8/DDR1_MA_1
DDR1_CAB_5/DDR1_MA 2

NC/DDR1_MA_3

NC/DDR1_MA 4
DDR1_CAA_O/DDR1_MA 5
DDR1_CAA_2/DDR1_MA 6
DDR1_CAA_4/DDR1_MA_7

DDR1_CAA_3/DDR1_MA_8
DDR1_CAA_1/DDR1_MA 9
DDR1_CAB_7/DDR1_MA_10
DDR1_CAA_7/DDR1_MA_11
DDR1_CAA_6/DDR1_MA_12
DDR1_CAB_0/DDR1_MA_13
DDRT_CAA_9/DDR1_BG_1
DDR1_CAA _8/DDR1_ACT#

NC/DDR1_PAR
NC/DDR1_ALERT#

DDR1_DQSN_0/DDR0_DQSN_2
DDR1_DQSN_1/DDR0_DQSN_3
DDR1_DQSN_2/DDR0_DQSN_6
DDR1_DQSN_3/DDR0_DQSN_7
DDR1_DQSN_4/DDR1_DQSN_2
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MB_CLK#0 2
MB_CLK1 20
MB_CLK#1 20

MB_CKEO 20
MB_CKE1 20

MB_CS#0 20
MB_CS#1 20

MB_ODTO 20
MB_ODT1 20

Am? _B_A16_MB_RAS# 20
= I B_A14_MB_WE# 20
B_A15_MB_CAS# 20
AHS _B_BAO 20
AH9
g TBBA1 20
B BGO 20

>>
Bt

Bap=p=pp bbb b2 D2 bbb

B_A1 20

_B_A10_AP 20
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DR1_B_ALERT N 20

_B_DQS#0 20
_B_DQS#1 20
B_DQS#2 20
_B_DQS#3 20
_B_DQS#4 20
_B_DQS#5 20
_B_DQS#6 20
_B_DQS#7 20

_B_DQS0 20
B_DQS1 20
B_DQS2 20
B_DQS3 20
B_DQS4 20
B_DQS5 20
B_DQS6 20
B_DQS7 20

BN13
BP13 V_DDR_CA_VREF 19

Fere—@® P58

m—DD\MM DQ_CPU_VREF_ B 20
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41 PEG_RXP5 £20
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41 PEG_RXPT £l
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¢ 41 PEG_RXP11 E}i
41 PEG_RXN11
41 PEG_RXP12 2
41 PEG_RXN12
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41 PEG_RXN13
41 PEG_RXP14 o
41 PEG_RXN14
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13 DMI_RXPO 8
13 DMI_RXNO
13 DMI_RXP1 £
13 DMI_RXN1
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B 13 DMI_RXN2
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35
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PCH_PLTRST_PROC
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13 H_THERM
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D35
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15 CPU_24MHZ_CLKDP gg: CLK24P
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CFG_19
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VCCST_PWRGD BPM#_3
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PROC_TMS E;%g
PECI PROC_TCK
THERMTRIP#

PROC_PREQ#
PROC_PROV# [-2727

CFG_RCOMP

Stall reset sequence

sew o | 552
BPM#_1 31
BPM# 2 [—gra0

BT28 XDP_TDO

PROC_TDO (B35

BP30  XDP_TRST#

PROC_TRST# g3

BT25 _ CFG_RCOMP
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s1 o1
35 EN_VCORE ) = =
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R558 10K-04 0r33V
6 AC_REMOVAL
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1000P-50-04X-K
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H_PROCHOT# 3

133V0 . 10K04

K AC_REMOVAL

> RE63

EC_PROCHOT )

H_CFGO after PCU PLL lock
(IPU) until de-asserted
0 Stall
1 Normal Operation No ¢al. ( Dd aut
HCFGO ety @1K-1-04 “‘
H_CFG2 PCIl Express* Static x16 Lane
(IPU) Numbering Reversal
0 Lane numbers reversed
1 Normal operation
H_CFG2 R507. 1K-1-04 “‘
H_CFG4
{IPU) eDP Presence strap
0 Enabled
1 Disabled
H_CFG4 R261 1K-1-04 } I
H_CFG6 | H_CFG5 PCI Express* Bifurcation
(IPU) (IPU)
0 0 1 x8, 2 x4 PCI Express
0 1 reserved
1 0 2 x8 PCI Express
1 1 1 x16 PCI Express
H_CFG5 R516, @1K-1-04 \“‘
H_CFG6 R262 @1K-1-04 “‘
H_CFG7 PEG Training
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0 PEG Wait for BIOS for training

PEG Train immediately
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@1K-1-04 “‘
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Bulk Decoupling Example
2 x 220uF

Processor Decoupling Requirements|

3x 47uF 0805

7x 22uF 0603

10x 10uF

12x 1uF 0201/0402

VceGT

Page 9 : 22u * 20 + 4.7u * 12 = 496.4uF
Page 36 : 22u*6 +330u*2 =792uF

Tatal : 1288.4uF (spec : 847uF)
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Bulk Decoupling Example
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Bulk Decoupling Example

2x 47uF 0805 4x 22uF 0603
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Processor Decoupling Requirements|
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32 Al Page 36 : 22u * 4 =88uF
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VCCSA13 VDDQ13
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VCCSA22 VDDQ22 |75
+VCCIO VDDQ23 g
VDDQ24 775
T AG12 VDDQ25
G15 | xgg:g; +1.2VS_DDR
Ems bom bogs LA s oh1s T VCCST VCCPLL_OC: .
= N N G VCCIO4 VCCPLL_OC1 573 Under CPU CPU digital PLL power rails
2 e e H15 ] VCCIO5 VCCPLL_OC2 ﬁ naer VCCPLL:
2 2 2 H16 | VES90 VeaPLL_ocs ciies ciis1 1x 0201 1uF CPU PLL power rails
2 2 2 o 588:82 veesT B o +1.05vs_cPu TU-10-04R-K 1U-10-04RK
i : : 0| VSSios H29 VCCSTG veesT:
= = H21] VCCIO10 VCCSTG2 +1.05V_CPU = Sustas 1t ‘
A VCCIO11 - ustain vo age Or processor
veeo - H26 | vecion veesTar 220 Under CPU in Standby modes
< VCCIOt3 N
Under GPU 3 g VCCI014 VCCPLLA %—O +1.05VS_CPU 1x 0201 1uF VCCSTG: )
30402 10uf 7] VCCIO15 VCCPLL2 Gated version of VCCST
3 x 0402 10uf placeholds VCCIO16
e ‘g 588:81@ VCCSA_SENSE 38 S i +VCCSA_SENSE 35 veerLt
a1 veeore VCCSA SENSE [tz SR S el Under CPU {1)VECPLL is allowed to be OFF in 3,
VCCIO20 VCCIO_SENSE ut it is generally assumed to be ON e
27 1 ccioat \\//g(st:g,ggmgg 5‘11: TO SENSE §§¥§§.'8*§§ﬂ§§ :g 10201 1uF since it is powered from the same
- - source as VCCST.
12 OF 13
CFL_H_62_INT_IP_CRB_CFLH VCCPLL_OC
Under CPU
2 %0201 1uF (2) VCCPLL_OC is allowed to be turned
X u off during S3 if it is not powered
AVCCIoO R530 - g{%g-g; VCCIO_SENSE HVCCSAG R494 - ;%%); +VCCSA_SENSE directly from VDDQ
GND POWER I 1 R529 M,;%‘if;‘ VSSIO_SENSE GND POWER /| 1 R493 M;%%,; VSSSA_SENSE +1.05VS_CPU +1.05VS_CPU +1.05V_CPU
co87 €949 B
C1002 1U-10-04R-K 1U-10-04R-K
1U-10-04R-K
+1.2VS_DDR = = =
T BOTTOM SIDE DECOUPLING UNDER CPU
C1228| C1223| C1185| C1232| C1225| C1191| C1184| C1226| C1229| C1234| c1227 +VCCSA +VCCSA FVCCSA
8 8 8 ® ® 8 8 8 ® ® ® BOTTOM SIDE DECOUPLING UNDER CPU
; ; ; > 2 ; ; : > ] ]
~$ Z 2 5 5 2 2 2 5 5 5 C607 C625 C628 C606 C626 C885 0943 C845 caso cous
3 2 3 ; ; 3 3 3 ; ; ; (@10U-6.3-06R@10U-6.3-06R@10U-6.3-06R(@10U-6.3-06R(@10U-6.3-06R22U-6.3-06R-M22U-6.3-06R-M  [1U-10-04R-K ]
t | ¢ |2 |8 |8 |2 |2 |2 |8 |3 |3 g g
) = ) = = L3z Lg
= = = = % = g
= X
=
+1.2VS_DDR +1.2VS_DDR VCCSA +VCCSA +VCCSA For EMI
BOTTOM SIDE DECOUPLING UNDER CPU FOR EMI solution Under CPU T T
1x0201 1uF
c1171 c1179| c1498 Near CPU c205 | c211 c8se | c603 | c602
N T ® vDDQ T S G0 8 T e e i :
¢ | < 5 < |8 B IR B IR [ 8
& & 2 Under CPU 3 =1 & g & & 2
R Rt E T 5|8 e |3 |58 |¢ D B ERESHAERAT
3 $ s 11 x 0402 10uF 2 2 2 | % 2 2 2 .
H z 2 x z s = = 2
= L = = [Title
1 L 10_CPU CFL-H VCCSA/VCCIO/VDL
= = i D T Numby
DECOUPLING NEAR CPU usthm o ment tumper GM7MxxP re&
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CPU1G
Vss_82 |-kt s L vss 163 vss_oaa |-BIS g oA
VSS_83 [~ACT2 A VSS_164 VSS_245 [~gj>y —BN7 | VSS_325 VSS_409
VSS_84 [arTs A VSS_165 VSS_246 By Bp15 | VSS_326 VSS_410
VSS_85 [T Bg| VSs_166 VSS 247 [ET59— —Bp14| VSS_327 VSS_411
b VSS_86 [-AL: AT0 | VSS_167 VSS_248 T30 —Bp7s | VSS_328 VSS_412 b
VSS 87 AT, ATT| VSS_168 VSS_249 [~BJ37 t—Bpo1| VSS_329 VSS_413
VSS_88 [-AL: AT2 | VSS_169 VSS_250 (B35 —Rpag | VSS_330 VSS_414
VSS_89 (AT A3 | VSS_170 VSS_251 [Ey35 —Bpo5 | VSS_331 VSS_415 |
VSS90 [ A3g| VSS_171 VSS_252 [~gy34 —Epog| VSS_332 VSS_416
VSS_91 |4 A6 | VSS_172 VSS_253 T35 —BpP2g | VSS_333 VSS_417
VSS 92 [FamTz A7 VSS_173 VSS 254 B35 t—Bp33| VSS_334 VSS_418
VSS_93 |4 Ag | VSS_174 VSS_255 BRIz —Bp34 | VSS_335 VSS_419
VSS_94 [ams AG | VSS_175 VSS_256 [gic Bp7 | VSS_336 VSS_420
VSS_95 —aAM37 1 —BB1 | VSS_176 V8S_257 g M BR12 | VSS_337 VSS_421 [
VSS_96 [~AM3E ] BET2 | VSS_177 VSS_258 (g —BR74 | VSS_338 VSS_422 |
VSS 97 Famiz g5 | VSS_178 VSS_259 [~Bras —BR7g | VSS_339 VSS_423 |
VSS_98 [~aAMB | I BB2o | VSS_179 VSS_260 [BK25 | " BR21 | VSS_340 VSS_424 =570
VSS_99 ANTZ I BB3 | VSS_180 VSS_261 BK29 | " BR24 | VSS_341 VSS_425 G12
VSS_100 [~ANze —BB30| VSS_181 VSS 262 By —BRo5| VSS_342 VSS_426 |-G =
VSS_101 ~AN30 1 8B4 | VSS_182 VSS_263 gL —BR26 | VSS_343 VSS_427 -3
VSS_102 [y t—BB5| VSS_183 VSS 264 [~BrT4 t—BRo9 | VSS_344 VSS_428 |-G
VSS_103 [ —BBg | VSS_184 VSS_265 gL —BR34 | VSS_345 VSS_429 (&5
VSS_104 [~Ap1g BCT2 ] VSS_185 VSS_266 [-gL —BRa6 | VSS_346 VSS_430 557
VSS_105 [y —BG13 | VSS_186 VSS 267 (g7 —BR7| VSS_347 VSS_431 [~Go5—1
VSS_106 [; —BGT4 | VSS_187 VSS_268 BT —BTi5 | V/SS_348 VSS_432 [~557 1
VSS_107 [y —BG33 | VSS_188 VSS 269 [~gro;—1 T vss_349 VSS_433 [~Go5—1
VSS_108 [ BG34 | VSS_189 VSS_270 [~Br55 1 VSS_350 VSS_434
VSS_109 |3 505 | VSS_190 VSS_271 [grgs—1 VSS_351 VSS_435 55—
VSS_110 [y —Bb10| VSS_191 VSS_272 [~Bras—1 7] VSS_s52 ves_4se IG5
VSS_111 VSS_192 VSS_273 Br3g | G6 |
VSS 112 (ARl BT Vss 193 VSS 274 [~Brg —1 § VSS_354 VSS_438 (&g
VSS_113 [FART4 —BD37 | VSS_194 VSS_275 [~gmiT 1 35| VSS_355 VSS_439 ~5g—1
c VSS_114 [ 3R 506 | VSS_195 VSS_276 g1 VSS_356 VSS_440 1T c
VSS_115 [~ARog —8D7 | VSS_196 VSS_277 [Erris— o111 Vss_357 VSS_441 g
VSS_116 AR5 1 —BDs | VSS_197 VSS_278 [Bya C73| VSS_358 VSS_442 [
VSS_117 [-AR30 t—BDg | VSS_198 VSS 279 [~Errie— G15-| VSs_359 VSS_443 [~poy
VSS_118 [~AR3T 1 —BE7 | VSS_199 VSS_280 vz G171 VS8_360 VSS_444 [—p5E—Y
VSS_119 AR5z —BE2 | VSS_200 VSS_281 st Gro| VSS_361 VSS_445 -5
VSS_120 [AR33 | I BE20 | VSS_201 VSS_282 Evzz | T VSS_362 VSS_446 351
VSS_121 [~AR34 ——BE3 | VSS_202 VSS_283 G5 | VSS_363 VSS_447 (T35
VSS_122 -AR35 1 —BE30 | /SS_203 VSS_284 FEvza | —C25 | VSS_364 VSS_448 [~j7g
VSS_123 [~AR36 1 —BE4 | VSS_204 VSS_285 [~Byos —Go7 | VSS_365 VSS_449 (55
VSS_124 AR37 I BE5 | VSS_205 VSS_286 BM26 | 29 | VSS_366 VSS_450 925 1
VSS_125 AR38 | —BEs | /SS_206 VSS_287 BMa7 | —Ca1 | VSS_367 VSS_451 —j35
VSS_126 ARz | —BF12 | VSS_207 VSS_288 FEM28 | C3 VSS_368 VSS_452 —j33—
VSS_127 AR5 1 —Br33 | /SS_208 VSS_289 FEvzg | T VSS_369 VSS_453 [—j35 1
VSS_128 3755 1 BF34 | VSS_209 VSS_290 EvE Gg | vss_370 VSS_454 4 -
VSS_129 [-AT50 Bre | VSS_210 VSS_291 [Ergs Go | vss_371 VSS_455 |7
VSS_130 [&T, —seTo | VSS_211 VSS 292 [~Errae— VSS_372 VSS_456
VSS_131 7o —BGT3 | VSS_212 VSS_293 Enag VSS_373 VSS_457 [pag
VSS_132 [FAy —Bg12 | VSS_213 VSS 294 [—Errs T vss_ar4 VSS_458 gy
VSS_133 [-A[ BG37 | VSS_214 VSS_295 EiE VSS_375 VSS_459
VSS_134 |3y —Bass | VSS_215 VSS_296 (g7 VSS_376 VSS_460
VSS_135 [-RU34 —FBce | VSS_216 VSS 297 ~Erie— 20| VSS_377 VSS_461 [~rag—
VSS_136 [A[ —BH1 | VSS_217 VSS_298 By D2 | VSS_378 VSS_462 g7 1
VSS_137 [-Ay —BH10| VSS_218 VSS_299 [~ERz— 54| VSS_379 VSS_463 [
VSS_138 A0 871 | VSS_219 VSS_300 [~BNT4 56| VSS_380 VSS_464 (7
VSS_139 [-aug —Br2 | VSS_220 VSS_301 [~BN1s —Dog | VSS_381 VSS_465 [ g
VSS_140 [FRv37 B2 VSS_221 VSS 302 [~BrTe— D3| VSS_382 VSS_466 (kg
VSS_141 Ry —Bro | VSS_222 VSS_303 BNz B30 | VSS_383 VSS_467 (551
R VSS_142 AWt —Br5 | VSS_223 VSS_304 [~BNog +—D33 VSS_384 VSS_468 (50— s
VSS_143 AWz —Br4 | VSS_224 VSS_305 BNoT D6 | VSS_385 VSS_469 [F33
VSS_144 [“awa —BH5 | VSS_225 VSS_306 [~gNsa—1 Do | VSS_386 VSS_470 [F35
VSS_145 ~awao] —BHe | VSS_226 VSS 307 [~BN2g— £34 VSS_387 VSS_471 [~fira
VSS_146 [~Rw3 BH7 | VSS_227 VSS_308 [~BN30 —F35 | V/SS_388 VSS_472 (3
VSS_147 [~AW30 t—BHg | VSS_228 VSS 309 N3 +—F35] V/SS_389 VSS_473 (Ko
VSS_148 [~Aw4 —Bro | VSS_229 VSS_310 gN3d 1 7| VSS_390 VSS_474 K7
VSS_149 VSS_230 VSS 311 [~pzg— VSS_391 VSS_475 [~Rrz
V8S_150 [~77 VSS_231 VS8S_ 312 g — VSS_392 VSS_476
VSS_151 (—y5g—4 33| VSS_232 VSS_313 [~z VSS_393 VSS_477 [-gTg
VSS_152 [—ys0 T34 VSS_233 VSS 314 [~Rog—1 VSS_394 VSS_478 [~Ero—
VSS_153 [~R74 7 VSS_234 VSS_315 FAviZ 4| VSS_395 VSS_479 4
VSS_154 57 VSS_235 VSS_316 [~5h3s— VSS_396 A
VSS_155 (g VSS_236 VSS 317 ~R3o 1 8| vss_397 VSS_A3 (337
VSS_156 5 VSS_237 VSS_318 7| VSS_398 VSS_A34 35 ||
] VSS_157 [~z 5| VSS_238 VSS_319 [—ig 5| Vss_399 VSS_A4 |5
5 = VSS_158 37| VSS_239 VSS_320 VSS_400 VSS_B3 [~g37
5| VSs_78 VSS_159 Use | VSS_240 vSS_321 15| VSS_401 VSS_B37 [~Br3g 1
—Ar29| VSS_79 VSS_160 (w33 B2 VSS_241 VSS_322 B3| VSS_402 VSS_BR38 [-g13
—AR30 | VSS_80 VSS_161 7 BI74 | VSS_242 VSS_323 V14| VSS_403 VSS_BT3 [~gT35 1
VSS'81  gor1s  VSS_162 VSS 243 70p13 VSS_324 +—— W6 | VSS_404 VSS_BT35 ET35—1
CFL_H_62_INT_IP_CRB_CFLH CFL_H_62_INT_IP_CRB_CFLH N1 vgg{gg "3§ng$§ 7
= = E}; VSS_407 VSS_C2 35
- - VSS_408 gorqi3 VSS_D38 [—1
CFL_H_62_INT_IP_CRB_CFLH
A A
2 FAAERESRAERAT
itle
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PCH1A

GPP_A11 BE36 AV29
P64 @e————————BE8 1 6pp At1/PMEHISD_VDD2_ PWR_EN# GPP_B13/PLTRST# D> PLTRST#  27,28,2930,41
R2058
;& RSVD2 GPP_K16/GSXCLK [Fn @104
RSVD1 GPP_K12/GSXDOUT (38
GPP_K13/GSXSLOAD {146
VSS_AL37 GPP_K14/GSXDIN =
P63 = :;]37 vss GPP_K15/GSXSRESET# 5 -
R Tor -
PCH_SPI0_SI_R AU X X A7 fo o
PCH-SPI-SOR BA45 | SPIO_MOS|  Strap PIn GPP_E3/CPU_GPO [~Am45. DEC EXTSMIE 24 Ra400 J00K04
SPro—CSHo Ava7| SPIO_MISO GPP_E7/CPU_GP1 [gF35 TPNTA 31 I—’v\/\—“\
PCH_SPI_CLK_R Awa7 | SPI0_Cs0# GPP_B3/CPU_GP2 33 RA-05 1T -
P59 PI-CSTF——Awas | SPI0_CLK GPP_B4/CPU_GP3 T T
SPI0_CS1# 44 GPP_H16_TBT_PWREN I
PCH_SPI0_I02 AV48 GPP_HIBISMLAALERT# [Roqe GPP_H17_TBT ForsePWR ->TBT for TBT, : R2005 @I00KIL 0.3 3v5
———PEHSPItOS——Rage | SPI0_102 GPP_H17/SMLADATA [-AE73—GPPHTS-TBTPWREN-QOGPP_H17_TBT ForsePWR 28 GPP_H17_TBT ForsePWR | Rogo7 @100K304
P67 — AT40 | SPI0_103 strap PIn GPP_H16/SMLACLK [~Acz7 GPPHT PP_H16_TBT_PWREN 28 H3.3VS
@¢———————{ spPio_Cs2# strap pin  GPP_H15/SML3ALERT# [—arss } }
BE GPP_H14/SML3DATA [r47
BF13| GPP_D1/SPI1_CLK/SBK1_BK1 GPP_H13/SML3CLK [Kgg7 GPP_H12
BF GPP_DO/SPI1_CS#/SBKO_BKO Strap PIn GPP_H12/SML2ALERT# [~apz7
BE’ GPP_D3/SPI1_MOSI/SBK3_BK3 GPP_H11/SML2DATA \E48
BC GPP_D2/SPI1_MISO/SBK2_BK2 GPP_H10/SML2CLK
BDTS | GPP_D22/SPIT_103 BB44
GPP_D21/SPI1_I02 10F 18 INTRUDER# [~ t————————C SM_INTRUDER¥ 14
CNP_H_IP_CFL
to eSPI EC
to eSPI EC
PCH_SPI_CLK
PCHSPTCSHO PCH_SPI_CLK 24
PCH_SPT_ST PCH_SPI_CSHO 24
PCHA_SPT_SO PCH_SPI'S| 24
PCH_SPI_SO 24
+3.3VA
+3.3VA
R589
1K-04
hort_0402 u18
PCH_SPI0_CS#0_R i PCH_SPI_CS#0 1 8
i 1 D00 ersPr 3] Cs#  vee F5——4 peH_spiHoLO# Rass 304 PCH.SPIOIO3
PCH_SPI0TO! R362 3304 FCH_SPLWP 550 HOLD# PCH_SPT CIK R360. PCH_SPIU_CLK R
T WP#  SCK & PCH-SPTSH R3%6 PCH-SPIOST R
R390 GND S|
+33VA b
W25Q128JVSIQ 1557
m-s0p8-208m 1U-10-04R-K +3.3VA0-R35E, 100K-04
W25Q128)VSIQT  16MB I SPI0_MOSI
External pull-up is required. Recommend 100K if pulled
up to 3.3V or 75K if pulled up to 1.8V.
PCH_SPI_CS#0 1 ez 8
2 CS#  VCC [7——PCH SPTHOTDF—O+33VA
PCH 3180 HOLD# [ PCH-SPTCLK
] WP#  SCK [ PCH-SPIST
f GND sl
= W250256JVEIQ
wson8-1_1p: Xt DK
PCHIE
13
AT GPP_I5/DDPB_CTRLCLK [4rg
AN1G | GPP_I0/DDPB_HPDO/DISP_MISCO Strap PIn  GPP_IG/DDPB_CTRLDATA [AN13
A GPP_I1/DDPC_HPD1/DISP_MISC1 GPP_I7/DDPC_CTRLCLK 10
AL{5 | GPP_12/DPPD_HPD2/DISP_MISC2 strap ®In  GPP_B/IDDPC_CTRLDATA &g
GPP_I3/IDPPE_HPD3/DISP_MISC3 GPP I9DDPD CTRLCLK [HRs s s e e s e e e e e -
Strap PIn  GPP_IO/DDPD_CTRLDATA [“ANao ! ]
strap PIn  GPP_F23/DDPF_CTRLDATA \T49 ] ]
GPP_F22/DDPF_CTRLCLK ] R2055 100K-04 ]
AP41  EXT_PWR_GATE# PCH P60 #33VS )
ANG GPP_F14/EXT_PWR_GATE#/PS_ON# [~——————————1———X® R2054 @iookod || '
21 EDP_HPD_CPU »)————=—— GPP_K/EDP_HPD/DISP_MISC4 5 ] U} ]
GPP_K23/IMGCLKOUT1 ﬁﬁf’s 1 l '
GPP_K22/IMGCLKOUTO 5 0 GPP_K22_USB_FORCE_PWR 28
GPP_K21 6 - ]
GPP_K20 ‘3647 GPP_H23_TIME_SYNCO
50F 13 GPP_H23/TIME_SYNCO < GPP_H23 TIME_SYNCO 28

CNP_H_IP_CFL

R2005 remove
R2007 remove

GPP_H15
External pull-up is required. Recommend 100K if pulled
up to 3.3V or 75K if pulled up to 1.8V.
GPP_HI5S  Raas 100K-04 45,3 3y
GPP_H12 eSPI Flash Sharing Mode
0 Master Attached Flash Sharing (MAFS) enabled (De
1 Slave Attached Flash Sharing (SAFS) enabled
GPP_H12
i R42 @4TK04 (5,5 3A
INTEL PRDv0.8 for Debug LED e
R2016
+33V8 @100:04
PLT_RST_LED_PWR
LED1
R2029 @DIOR42CAQ1-6EST
@100K-04 L HITE_4_RNM_RNM
PLT_RST_LED_N
28 PLT_RST_EN.G K——9 T
PLT_RST_EN_G
oL amw
o) YT @nookH
PLTRST# @10k R2028 PLTRSTENB g Q103
AAA N, @LMBT3904LT1G.
ul =
C2002
@.22U-10-04R:

PCH1J
RSVD7 ilg
RSVD8
RSVD6 jg;
RSVDS5
RSVD3 §§
RSVD4
RSVD2
RSVD1
PREQ# ® xé;
o PRgv» AMA_CPU_TRS # 8 P23
PU_TRST# [—ags o RS10. S04
TRIGGER OUT Faks D PCH 2 CPU_TRIGGER
10 OF 13 TRIGGER_IN = —= CPU_2_PCH_TRIGGER
CNP_H_IP_CFL
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DMI_TXNO
DMI_TXPO
DMI_RXNO
DMI_RXPO
DMI_TXN1
DMI_TXP1
DMI_RXN1
DMI_RXP1
DMI_TXN2
DMI_TXP2
DMI_RXN2
DMI_RXP2
DMI_TXN3
DMI_TXP3
DMI_RXN3
DMI_RXP3

IR
Rt

PCH1B
DMI0_RXN USB2N_1 USB_PN1 28 ] THUNDERBOLT USB2.0 Configuration Table
DMIO_RXP USB2P_1 USB_PP1 28 AUDIO_USB_OCH R627 g
DMIO_TXN USB2N_2 USB_PN2 32 e e R -
DMIO_TXP USB2P_2 USB_PP2 32 USB1 | THUNDERBOLT EXT-USB3_OCH Res .
DMI1_RXN USB2N_3 USBZ_OCHT R63: &
DMI1_RXP USB2P_3 USBZ_OCH R X
DMIH_TXN USB2N 4 USB_PN4 32 usB2 CardReader on USB3.0 DB USBZO0H agga -
DM TXP USB2P 4 USEPNS YsePP4 32 ussz-oCHS Roos §
DMI2_RXN USB2N_5 USB_PP5 USBZ_OCHT X
DMI2_RXP USB2P 5 = P90 USB3 | N/A & R622
DMI2_TXN USB2N 6 ; USB_PN6 24
DMI2_TXP USB2P_6 USB_PP6 24
DMI3_RXN USB2N 7 usB4 USB3.0 Port1 on USB3.0 DB
DMI3_RXP USB2P_7 433V
DMIZ_TXN USB2N_8 °
DMIZ_TXP USB2P_8 UsBs
DMI7_TXP USB2N_9 USB_PN9 32
DMIZ_TXN USB2P 9 [ USB_PP9 32 ATAGP . :
DMI7_RXP USB2N_10 |h USB_PN10 31 USB6 | ME Keyboard CONN — T NAA I
DMI7_RXN USB2P_10 [R1p USB_PP10 31 e RO AN
DMIB_TXP USB2N 11 [p USB PN11 24 use7 | NA ATAGP :(ﬁ'\/\/\
DMIE_TXN USB2P_11 [ USB_PP11 24 ATAGP R352\ A
DMI6_RXP USB2N_12 &7 USBPN12 32 s R -
DMIE_RXN USB2P_12 [g USB_PP12 32 uses | N/A < @v\/\
DMI5_TXP USB2N13 3 USB_PN13 21
DMI5_TXN USB2P_13 [£5 USB_PP13 21
DMI5_RXP USB2N_14 USB_PN14 30
R Uanan 14 | F8 Dea PRl 50 only for cnvIo USBY | USB3.0 Port2 on USB3.0 DB +1.05VS_CPU
BMI4 Tl GPP_E9/USB2_OCO# |An M {TYPEC OCH 28
» U USB2-OCHT - B : H_THERMTRIP_N o
DMI4_RXP GPP_E10/USB2_OC1# A"m S —. USB10 | CNFP1: Finger Print R503 1K-1-04
DMI4_RXN GPP_E11/USB2_OC2# [Ar AUDTO_USB_UCH ésxriusesioc# 32
GPP_E12/USB2_OC3# e AUDIO_USB_OC# 32
PCIE1_RXN/USB31_7_RXN GPP_F15/USB2_0C4# ﬁ\é 5 USBZ OCF USB11 | ME Keyboard CONN
PCIE1_RXP/USB31_7_RXP GPP_F16/USB2_OCS# |[-aR37——USB2-0CH#5
PCIE1_TXN/USB31 7 _TXN GPP_F17/USB2_OC6# USBZ-OCHT i
PCIE1_TXP/USB31 7 TXP GPP F18/USB2 OCTH [-AV4 USB12 | USB2.0 PORT on Audio DB
PCIE2_RXN/USB31_8_RXN Fa4 USB2_COMP R337 113-1-04 ||
PCIE2_RXP/USB31_8_RXP USB2_COMP USBZ VBUSSENSE " [
PCIE2 TXN/USB31 8_TXN USB2_ VBUSSENSE o3 - RCAVAVNT ST ) USB13 | Web Camera
PCIE2_TXP/USB31 8 TXP SVD1 (&3 USB2_ID R786 K04 )
PCIES_RXN/USB31_9_RXN USB2_ID I
PCIES RXP/USB319_RXP BE4  GPD7 USB14 | Bluetooth
PCIE3_TXN/USB31 9 TXN GPD7 R3B4 A A100K-04 #33VA GPD7 Reserved :
PCIES TXPIUSB31 9 TXP . External pull-up is required. Recommend 100K.
PCIEA_RXN/USB31_10_RXN PCIE24_TXP [~g4 PCIE_SSD1_TXP24 29
PCIE4_RXP/USB3110_RXP PCIE24_TXN [y PCIE_SSD1 TXN24 29 POHIC
PCIE4_TXN/USB31_10_TXN PCIE24_RXP [y PCIE SSD1 RXP24 29 A
PCIE4_TXP/USB31_10_TXP PCIE24_RXN (&7 PCIE_SSD1_RXN24 29 ‘A& CL_CLK
PCIE5S_RXN PCIE23_TXP 7 PCIE_SSD1_TXP23 29 SSD1 Al CL_DATA PCIE9_RXN PCIE_SSD2_RXN9 29
PCIE5_RXP PCIE23_TXN (az PCIE_SSD1 TXN23 29 CLLRST# PCIEG_RXP PCIE_SSD2_RXP9 29
PCIE5S_TXN PCIE23 RXP [yy43 PCIE SSD1 RXP23 29 P PCIEY_TXN PCIE_SSD2_TXN9 29
PCIE5_TXP PCIE23_RXN [~z PCIE_SSD1_RXN23 29 GPP_K8 PCIE9_TXP PCIE_SSD2_TXP9 29 ssD2
PCIE6_RXN PCIE22_TXP [~z PCIE_SSD1_TXP22 29 GPP_K9
PCIE6_RXP PCIE22_TXN 77 PCIE_SSD1_TXN22 29 58,64 FB_EN_GC6_PCH >W GPP_K10 PCIE10_RXN PCIE_SSD2_RXN10 29
PCIEG_TXN PCIE22 RXP [{j0 PCIE_SSD1_RXP22 29 L5 GPPK11 PCIE10_RXP PCIE_SSD2_RXP10 29
PCIEG_TXP PCIE22 RXN (~Fzg PCIE_SSD1_RXN22 29 2§ GPPKO PCIE10_TXN PCIE_SSD2 TXN10 29
PCIE7_TXP PCIE21_TXP [-gg7———00 PCIE_SSD1_TXP21 29 Uad| GPPK1 PCIE10_TXP PCIE_SSD2_TXP10 29
PCIE7_TXN PCIE21_TXN Rgs—, PCIE_SSD1_TXN21 29 Usr] GPPK2
PCIE7_RXP PCIE21 RXP [—gg——< PCIE_SSDT_RXP21 29 Na§| GPP_K3 PCIE15_RXN/SATA2_RXN PCIE_WLAN_RXN15 30
PCIE7_RXN PCIE21 RXN PCIE_SSD1_RXN21 29 Nax| GPP K4 PCIE15_RXP/SATAZ RXP PCIE_WLAN_RXP15 30 WIFI
PCIES_RXN 2 GPP_K5 PCIE_15_SATA_2_TXN PCIE_WLAN_TXN15 30
PCIES_RXP GPP_K6 PCIE15_TXP/SATAZ_TXP PCIE_WLAN_TXP15 30
PCIEB_TXN GPP K7 4
PCIES_TXP 2o 1a - c36 PCIE16_RXN/SATA3 RXN [fuo
NP H P CFL ssp2 29 PCIE_SSD2_TXP11 ¢~ p35-| PCIET1_TXP/SATAOA_TXP PCIE16_RXP/SATA3_RXP [“ga1
AP 29 PCIE SSD2 TXN11  {&————————F3g-| PCIE11_TXN/SATAOA_TXN PCIE16_TXN/SATAZ_TXN [-&4q
29 PCIE_SSD2_RXP11 ~ 3>———————33- PCIE11_RXP/SATAOA_RXP PCIE16_TXP/SATA3_TXP
— 29 PCIE_SSD2_RXN11 ~op————————=3{ pCIE11_RXN/SATAOA_RXN K
AR PCIE17_RXN/SATA4_RXN [ é PCIE_TITAN_RXN17 28
AR4E| GPP_F10/SATA_SCLOCK PCIE17_RXP/SATA4_RXP [, PCIE_TITAN_RXP17 28
AUZx| GPP_F11/SATA_SLOAD PCIE17_TXN/SATA4_TXN 5 g; PCIE_TITAN_TXN17 28
AU4G| GPP_F13/SATA_SDATAOUTO PCIE17_TXP/SATA4_TXP PCIE_TITAN_TXP17 28
- GPP_F12/SATA_SDATAOUT1 paq
39 PCIE18_RXN/SATA5_RXN ["Rag PCIE_TITAN_RXN18 28 Thunderbolt
LAN 27 PCIE_LAN_TXN14 B35 PCIE14_TXN/SATA1B_TXN PCIE18_RXP/SATA5_RXP [y PCIE_TITAN_RXP18 28
27 PCIE_LAN_TXP14 a5 PCIE14_TXPISATAIB TXP PCIE18_TXN/SATAS_TXN [5z5 g; PCIE_TITAN_TXN18 28
- - 27 PCIE_LAN_RXN14 Ca7 | PCIE14_RXN/SATA1B_RXN PCIE18_TXP/SATA5_TXP PCIE_TITAN_TXP18 28 PCH_LCDBKL_EN
PCIE Configuati on Tk — 27 PCIE_LAN_RXP14 PCIE14_RXP/SATA1B_RXP SATALED# P18
- GPP_E8/SATA_LEDY [AK48SATALEDE G - -
PCIE9 HDD 29 SATA_TXNOB 8 | PCIET3_TXNISATAOE_TXN AH41  SATAGPO
29 SATA_TXPOB Cas| PCIE13_TXP/SATAOB_TXP GPP_EQ/SATAXPCIEQ/SATAGPO [~Aja3 > R873 R874
PCIE10 SSD2 RST 29 SATA_RXNOB <. PCIE13_RXN/SATAOB_RXN GPP_E1/SATAXPCIE1/SATAGP1 [~ARA7 SATAGP? < PCIE_DETECT1_SSD2 29 100K-04 100K-04
PCIE*4 - 29 SATA_RXPOB PCIE13_RXP/SATAOB_RXP GPP_E2/SATAXPCIE2/SATAGP2 [~AN47T—SATAGPS
PCIE11 - 37 GPP_FO/SATAXPCIE3/SATAGP_3 [anag
ssp2 29 PCIE_SSD2_TXP12 B38| PCIE12_TXPISATAIA_TXP GPP_F1/SATAXPCIE4/SATAGPA [anias—SATAGPE <K SATAGP4 29
PCIE12 29 PCIE_SSD2_TXN12 347 | PCIE12_TXN/SATATA_TXN GPP_F2/SATAXPCIES/SATAGPS [ANA7SATAGPS ——
29 PCIE_SSD2_RXP12 Fa2-| PCIE12_RXP/SATA_1A_RXP GPP_F3/SATAXPCIE6/SATAGPE -AMAS SATAGPT R204 004 C - -
PCIE13 HDD — 29 PCIE_SSD2_RXN12 ““{ PCIE12_RXN/SATATA_RXN GPP_F4/SATAXPCIET/SATAGP7 |48 SATAGPT _R204Q A ~O-04%, 1o peie RsTH
PCIE14 LAN 28 PCIE TITAN_TXP20 B4 | peiE20_ TxPISATAT TxP GPP_F21/EDP_BKLTCTL [“Av4S—PCHTCOBKIEN PCH_LCDBKL_PWM 21
26 PCIE_TITAN_TXN20 Ra7| PCIE20_TXN/SATA7_TXN GPP_F20/EDP_BKLTEN [~Ayz4 PCH TCDVDD EN PCH_LCDBKL_EN 21,58
PCIE15 WLAN 22;3 gg:g{l';mfs;ﬁgg R35-| PCIE20_RXP/SATA7_RXP GPP_F19/EDP_VDDEN — — PCH_LCDVDD_EN 21,24
— ! F’ClEQOﬁRXN/SATA77RXN PCH_THERMTRIP# -1 H_THERMTRIP_N
PCIE16 N/A Thunderbolt THRMTRIP# AR — o Pon R345 620104 - — H_THERMTRIP N 7
28 PCIE_TITAN_TXP19 D. AF! = R349 10-1-04 )
_TITAN C44] PCIE19_TXPISATAG_TXP PEC| [“RF3—PM SYNC_PCH R347 3004 HPECI 724
PCIE17 28 ;’gl'g L'TT:,': ;ig:g Naz | PCIE19_TXN/SATA6_TXN PM_SYNC (&G PM_SYNC
PCIE19_RXP/SATA6_RXP PLTRST_CPU# PCH PLTRST _PROC 7
PCIE18 Thunderbolt| PCIE*4 — 28 PCIE_TITAN_RXN19 LIEE PCIE19_RXN/SATA6_RXN 30F13 PM_DOWN Al < PM_Dow!
PCIE19 CNP_H_IP_CFL
PCIE20
PCIE21
PCIE22 SsD1 RST
*
PCIE23 PCIE*4 2 FRERSERAERAR
PCIE24 e
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PCH1D
¥ HDA_BITCLK
26 ACZ_BITCLK_CODEC HDA_BCLK/12S0_SCLK PP_A12/BM_BUSY#/ISH_GP6/SX_EXIT_HOLDOFF;
R382 33:04 T CLK/1250_SCI GPP_A12 SY#ISH_GP6/S: OLDOFF# 2522 P26
26 ACZ SDATAINO D>——pgeer 507 CZ-SDOUTPCH F12-| HDA_SDI0/I2S0_RXD GPP_AB/CLKRUN# > PM_CLKRUN# 24
26 ACZ_SDATAOUT_CODEC Ra80 5504 CZ-SYNC_PCH G75| HDA_SDO/I2S0_TXD strap PIn BF41 P30
26 ACZ_SYNC_CODEC HDA_SYNC/1250_SFRM GPD11/LANPHYPC [————————————@®
¥ ACZ_RST#_PCH 1
TP1140¢ R383 33:04 EE O | HDA_RST#I2S1_SCLK GPDOISLP_WLAN# [2242 >>  SLP_WLAN# 30
BE1> | HDA_SDI/I251 RXD BB46
BOTS | 1251 _TXD/SNDW2_DATA DRAM_RESET# [BEzp————” DDR_DRAMRST# 19
12S1_SFRM/SNDW2_CLK GPP_B2/VRALERT# [gr3s ¥ ®rpgs
GPP_B1/GSP1_CSTH#TIME_SYNC1 &g g
¥ AUD_AZACPU_SDO GPP_BO/GSPI0_CS1#
6 PROC_AUDIO SDI CPU <K R359 3004 mg HDACPU_SDO GPP_K17/ADR_COMPLETE 4;9
6 PROC_AUDIO_SDO_CPU ) R361 3004 AUD AZACPU SCLK R AM3 | HDACPU_SDI GPP_B11/12S_MCLK 3 SYS_PWROK
6 PROC_AUDIO_CLK CPU <K = — HDACPU_SCLK SYS_PWROK <K SYS_PWROK 24
et PCH_PCIE_WAKE#
1 191108 moved A/?/\V/% GPP_D8/1252_SCLK WAKE# E% A  PCH_PCIE_WAKE#  27,28,29,30
8 _DG PD_HRESET LS BAT7| GPP_D7/1252_RXD GPDG/SLP_A# [~gFz0—StP—LAN# P8
30" MODEM CLKREQ CNV—RFRESETH BET6 | GPP_D6/I1252_TXD/MODEM_CLKREQ SLP_LAN# 5oy oM
30 CNV_RF_RESET# — BF{5 | GPP_D5/I252_SFRM/CNV_RF_RESET# GPP_B12/SLP_SO# [~BF4z SLP_SO# 24,35
BD14 | GPP_D20/DMIC_DATAO/SNDW4_DATA GPD4/SLP_S3# [BEgg—00PM SLP_S3# 24,28,3539.40
AV18 | GPP_D19/DMIC_CLKO/SNDW4_CLK GPD5/SLP_S4# [~Bczy —PM_SLP_S5¢——/)PM_SLP_S4# 24,2840
AW 1B | GPP_D18/DMIC_DATA1/SNDW3_DATA GPD10/SLP_S5# O
GPP_D17/DMIC_CLK1/SNDW3_CLK BE4S
GPDB/SUSCLK [~gFz4—PCH-BATCOWS——, ; PCH_SUSCLK 30
RTC_RST# GPDO/BATLOW# PCH_BATLOW# 228 Y
- BET | wicksT GPP A1BSUSACK [ B35 —SUSACKE — ancs.
SRTCRST# GPP_A13/SUSWARN#/SUSPWRDNACK
PCH_PWROK AY42
24 PCH_PWROK i PNM-RSMRSTH BA47| PCH_PWROK BG44 PCH_LAN WAKE#
24 PM_RSMRST# RSMRST# GPD2ILAN_WAKE# (5327
GPD1/ACPRESENT B35 —StP—SUS# CADAP_IN 72433
Y PCH_DSW_PWROK _SUS# [~BE4
Ret O SVBALERTE AE‘{,V;;; DSW_PWROK GPD3/PWRBTN# iﬁfs YSRESETH P27 <PWRBTN# 24
= BE25 | GPP_C2/SMBALERT# Strap PIn SYS_RESET# AW 29 =
—PCH SMBDATA —gra6 | GPP_CO/SMBCLK strap PIn GPP_B14/SPKR [-AE3 ggAcz,SPKR 26
SHLDALERTE BrFo4| GPP_C1/SMBDATA CPUPWRGD PROCPWRGD_CPU
= BF25 | GPP_C5/SMLOALERT# Strep PIn AL3 ITP_PMODE_PCH TP21
= BE24 | GPP_C3/SMLOCLK Strap PIn ITP_PMODE pr
GPP_C4/SMLODATA PCH_JTAGX 1
SMLTALERT# BBEZ; GPP_B23/SML1ALERT#/PCHHOT#trap PIn PCH_JTAG_TMS 2,{‘43 JTAG-TDO-PCH Eigi %01.0%4 +1.05V_CPU
21242835 PCH_SML1CLK << BEZ7 | GPP_C6/SML1CLK PCH_JTAG_TDO [—aHp JTAG_TDIPCH R351 51-1-04 +1.05V_CPU
21242835 PCH_SML1DAT & GPP_C7/SML1DATA PCH_JTAG_TDI [~AJ3 JTAG_TCK PCH +1.05V_CPU
40F 13 PCH_JTAG_TCK P20
+3.3V CNP_H_IP_CFL
R560 R682
2.2K-04 2.2K-04
Q67
PCH_SMBCLK 6 S1 > PCH_SMB_CLK 19,20
& o o1 +3.3V
D2 S2 PCH_SMB_DATA 19,20
-  porse SUS Battery
MTDK5S6R-0-T1-G
R389
o0 33VA RTC
+
HDA_SDO (IPD) Flash Descriptor Security Override D10 N
LBAT54CLT1G
0 ME Enable security (Default)
T ME Disabled security Rag7 R60. 1M-04 >>  SM_INTRUDER# 12
@45.3K-1-04 [\ c327
aaVA R809 @1K-1-04___ACZ_SDOUT_PCH 1 4]
24 MELOGKH Sy RB1Q 1K-1-04 1U-10-04RK
RTC_RST#
Intel ME Crypto Transport Layer Rass { RE04 .~ 20K-04 =
SMBALERT#(IPD) Security Confidentiality (TLS) K108 -
c1475 JP7
0 Disable (Default)
; e +33VA BAT © 1U-10-04RK [ TOPOPEN_20x30
CNRTCS A -
133VA O R377 @4.7K-04 SMBALERT# A R603, .~ 20K-1-04 SRTC_RST#
for ID S,Y -
c1477 JP6
SMLOALERT#(IPD) eSPI&LPC Select 1U-10-04RK | TOPOPEN_20x30
WB,2P,SMT,P1.25,W-00-102! cTC =
0 LPC (Default) CON_WB_2H125_W-00 >
1 eSPI
133VA O R378 4.7K-04 SMLOALERT# +2.3VA_BAT o Li Battery
3.0V 220mA
CNRTCZ _ BCR2032
o~
- P =
SML1ALERT#(IPD) IntelR DCI-00B @ Black PET KTS CR2032,120mm,KTS
0 Disable (Default)
1 Enable
WB,2P,SMT P125,W-00-1025-0200,JCTC
CON 21145 ICTC
133VA O R371 @4.7K-04 SMLIALERT#

7

PCH_PCIE_WAKE# R594, .04
R376, 1K-04
PCH_SMLOD) R379 1K-04
PCH_SMBCLK R695, 04
PCH_SMBDAT R710, 04
PCH_BATLOW# R369, 10K-04 leheck
PCH_LAN_WAKE# R370, .\ ~10K-04

+3.3V

| _PM_SLP_S3# R2032 n A100K-04
. S
SYS_PWROK R790, 100K-04
= R609 100K-04
PCHPWROK R624, 100K-04
CNV_RF_RESET# R805, 75K-04

ACZ_SPKR(IPD) | Top-Block Swap
Override
0 Disable
1 Enable
ACZ SPKR __ Re8s @1K-04 .55y
+3.3VA_RTC

(EC_RTC_RST 24

2N7002K-H
R385

100K-04

? ARERESEAERAT
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ESPI
PCH1F
F9 T ussat_1_xn GPP_A1/LADOESPI_I00 |-apas ESPIADO 24,30
o USB3 TP yeos  genz GPP_A2/LADV/ESPI 101 [avay ESP_AD1 24,30
o1 UsB31_1TTRXN GPP_A3/LADZ/ESPI_I02 |-5x38 ESPAD2 24,30
1 Use31_1RXP GPP_A4/LAD3/ESPI 103 ESPIAD3 24,30
— 32 USB31_TXN2 03 1 UsBa1_2 XN BE3s >
32 USB31 TXP2 USB31 2. TXP ygp3.1 cenz  GPP_ASILFRAME#/ESPI_CSO# [Ryas ESPI_CSO# 24,30
UsB3.1 SD 32 USB31RXN2 B | UsB31 2 TRXN < GPP_AG/SERIRQ/ESPI CST# [pame— R
32 USB31_RXP2 USB31 2 RXP GPP_A7IPIRQA/ESPI_ALERTO# [BEsg FIRCINIR DESPI_ALERTO# 24,30
- c7 GPP_AO/RCIN#/ESPI_ALERT1# |—Brag—
— 32 USB31_TXNG &6 usB31_6 XN GPP_A14/3US_STAT#/ESPI_RESET# SPESPIRST# 24,30
32 USB31 TXPG USB31_6_TXP
USB3.1 USB DB 2 LS Grd | USB31 01X 5530
N 6| CLKOUT LPCO_R oy
32 USB31_RXPG F12 | UsB31 76 RXP GPP_AY/CLKOUT LPCO/ESPI_CLK |—ooas ——— RITR 221U > ESPICLK 24,30
— c GPP_ATO/CLKOUT_LPC1 |-
— 32 USB31_TXNS €15 1 uss31_5_Txn a8 swis
32 USB31 TXPS USB31_5_TXP GPP_KA9/SMI#
USB3.1 USB DB 32 USB31_RXN5 a3 Ussat s Rxn P GPPK18/NMI# 2 K PCH_PEWAKE# 28
32 USB31RXPS USB3175_RXP
L
G121 Useat_3_Txp GPP_EG/SATA_DEVSLP2 | -RHag
15 USB31 3N ysos 1 genz GPP_E5/SATA DEVSLP1 [aree S>SSD2 DEVSLP1 29
510 USB31 3 RXP GPP_E4/SATA DEVSLPO [Rpay
2 UsB31_3_RXN GPP_F9/SATA DEVSLP7 [Xnay
14 GPP_F8/SATA DEVSLPS [Rna6
— 32 USB31_TXP4 S| UsB31_4_TXP GPP_F7/SATA DEVSLP5 [~XRas N
" 32 USB31 TXN4 USBI1A-TXN ysps.1 cens GPP_F6/SATA_DEVSLP4 SSD1_DEVSLP4 29
USB3.1 Audio DB 32 USB31RXP4 o UsB31 4 TRXP < GPPTFS/SATA DEVSLP [0
32 USB31_RXN4 USB31_4_RXN 6OF 13
CNP_HLIP_CFL
+1.8VA
+3.3VA
R3543 100k-0
USB3.0 Configuration Table o Tgsﬁ
- i Ao | Sy |0 H_RCIN# R
7 3 LRCIN# R _Rea7 04
USB3_1 | N/A R S ez Bezg [
e T 3 GPp_at6/CLKOUT 48 L
= -0-T1- CLKOUT_ITPXDP
USB3_2 | Card Reader = 7 CPU_24MHZ_CLKDP §§ 271 cLkouT cPUNssC P CLKOUT_ITPxDP_P [
7 CPU_24MHZ CLKON CLKOUT_CPUNSSGC 56
CLKOUT CPUPCIBCLK
USB3_3 | NIA 7 PCH_CPU_BCLK DP §§ 88 | clkout cpuscik P CLKOUT_CPUPCIBCLK_P [-2
USES T Port 7 PCH_CPU_BCLK DN CLKOUT_CPUBCLK A6
USB3_4 | Audio BD PCH_XTAL24_OUT _ yg CLKOUT_PCIE_NO —x37
— udio PCH XTACZZ- TN T10°| XTAL_OUT CLKOUT_PCIE_PO
- - XTALTIN
USB3.0 Port1 - AH9
1.04  XCLK_BIASREF CLKOUT_PCIE_N1
USB3_5 | USB DB ||| R781, 60.4-1-04 = T3 | \CLK_BIASREF CLKOUT_PCIE_P1
RTC X1
usB3 6 | USB3.0 Port2 - DS | RTCx1 CLKOUT PCIE N2 [AETE
- RTCX2 CLKOUT_PCIE_P2
TITAN_CLKREQ# BF31 AE6
USB3_7 | N/A 28 TITAN_CLKREQ# » DGPU_CLKREQH BE3T | GPP_B5/SRCCLKREQO# CLKOUT_PCIE_N3 [~AE7
_ 41 DGPU CLKREQ# S e AR5 GPP_B6/SRCCLKREQ1# CLKOUT_PCIE_P3
29 SSD2_CLKREQH EAN-GLRREGH £E35-{ GPP_B7/SRCCLKREQ2# c2
use3 s | NA 27 LAN_CLKREQ# - SAS0| GPP B8/SRCCLKREQA# CLKOUT_PCIE_N4 :gcg
- WLAN_CLKREQ# Ana8| GPP BI/SRCCLKREQA# CLKOUT_PCIE_P4
30 WLAN CLKREQ# ) = AEi7| GPPB10/SRCCLKREQSH# AB2
) GPP_HO/SRCCLKREQS# CLKOUT_PCIE_N5
USB3_9 No Function SSD1_CLKREQ# f\g%: GPP_H1/SRCCLKREQ7# CLKOUT_PCIE_P5 L
29 SSD1_CLKREQ# = AAFaa| GPP H2ISRCCLKREQSH# 4
- GPP_H3/SRCCLKREQS# CLKOUT_PCIE_N6 :g
USB3_10 | No Function AC4% GPP HAISRCCLKREQ10# CLKOUT PCIE_P6 [X°
AEa8| GPP_H5/ISRCCLKREQ11# .
B4 GPP HB/SRCCLKREQ12# CLKOUT_PCIE_N7 ﬁﬁ
RTC X1 Aoah| GPP_H7/SRCCLKREQ13# CLKOUT_PCIE_P7
PCH_XTAL24_OUT AC GPP_H8/SRCCLKREQ14# AC14
GPP_HO/SRCCLKREQ15# CLKOUT_PCIE_N8 [a&te
RTC_X2 L CLKOUT_PCIE_P8
PCH_XTAL24_IN \é; CLKOUT_PCIE_N15 )
- - CLKOUT PCIE P15 CLKOUT_PCIE_N9 :gﬁ
T CLKOUT_PCIE_P9
T)%: CLKOUT_PCIE_N14 co
CLKOUT_PCIE P14 CLKOUT_PCIE_N10 :gcﬂ
CLKOUT_PCIE_P10
A% CLKOUT PCIE_N13 Eo
. CLKOUT_PCIE_P13 CLKOUT_PCIE_N11 :g
R340, 200K-1-04 o CLKOUT.POIE NI et
y CLKOUT PCIE_N12
p—RIOE A 10M04 4 A%: CLKOUT_PCIE_P12 CLKIN_XTAL
R343 70F 13
50-04 CNP_FIP_GFL
Slgrtiﬂllfm v3
v2 [
1 3
=|:|= c32 —= 83215C = c323
18P-50-04N-J | Crystal-2p 3d2x1d5 009 | 18P-50-04N-J

c318 $3225A

15P-50-04N-J crystal-4p_3d2x2d5_0d9

=—=C317

15P-50-04N-J

SMi# R341 4.7K-04
DGPU_CLKREQ#  R203 04
SUZ_CTRREUHF R669 -04
— AN CLRREQY — R393 04
T WIAN_CLRREQ¥ _ R6g4 -04
—SSDT CLKREQ¥ —Rg 04
eSPI +VCCPRIM_1P8
o
ESPI_ALERTO# R687 10K-04

PIRQA# R655

—_—— AN

10K-04

ESPI_ALERTO# R2063, A @0-04  PIRQA#

Cl

H_RCIN#

R372\/\/\/@10K-04

ggPCHicPuiPCIBCLKiDN 7

PCH_CPU_PCIBCLK_DP 7

ggCLKj‘CIEiTITANiDN
CLK_PCIE_TITAN_DP

CLK_PCIE_DGPU_DN
CLK_PCIE_DGPU_DP

CLK_PCIE_SSD2_DN
CLK_PCIE_SSD2_DP

ggCLKiPCIEiLANiDN
CLK_PCIE_LAN_DP

gchKj‘ClEﬁWLANiDN
CLK_PCIE_WLAN_DP

gchKﬁPCIEﬁSSDLDN
CLK_PCIE_SSD1_DP

LKIN_XTAL

RGT({CLKIN)(TAL 30
1610

10P-50-04N-J

28
28

41
41

29
29

27
27

30

29
29
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inati PCH1K
GPP_B22/GSPI1_MOSI(IPD) | Boot BIOS Destination 865 004 PCH.GSPILSLR A2
39 MEM_OVERCLK_ENSS ﬁ/\/\,@—“ om0l BD30 | GPP_B22/GSPI1_MOSI  Strap PIn 20
GPP_B21/GSPI1_MISO GPP_D9/ISH_SPI_CS#/GSPI2_CS0#
0 SPI (Default) ﬁﬁ% GPP_B20/GSPI1_CLK GPP_D10/ISH_SPI_CLKIGSPIZ_CLK [Ra20 o
GPP_B19/GSPI1_CS0# GPP_D11/ISH_SPI_MISO/GP_BSSB_CLK/GSPI2_MISO [—XN18
GPP_D12/ISH_SPI_MOSI/GP_BSSB_DI/GSPI2_MOSI
1 LPC R862 A n_@50-04 GPP_B18 BE30 Serap B - SPL —BSSE -
67 OVRM_TGP_SEL << Shor 0401 BD2g | GPP_B18/GSPI0_MOSI Strap 21n 14
BF25 | GPP_B17/GSPI0_MISO GPP_D16/ISH_UARTO_CTS#/CNV_WCEN [Rr1g
BB2% | GPP_B16/GSPI0_CLK GPP_D15/ISH_UARTO_RTS#/GSPIZ_CST#/CNV_WFEN (817
GPP_B15/GSPI0_CS0# GPP_D14/ISH_UARTO_TXD/I12C2_SCL &g 17
BB24 GPP_D13/ISH_UARTO_RXD/I2C2_SDA
R694 150k-04 _ PCH_GSPI1_SIR 24 SMC_WAKE_SCI# 8324 | GpP_COIUARTO_TXD
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Titan Ridge SP - High Speed (CIO, USB, DP and PCle) Parts

T Ridge DP - CIO, USS & DP Syl

Polarity Reversa is allowed on
10/USB/DP domains
Nea fo b configured on NVM.

In case of unused high specd
interface, pl pins open. No

need for fermination.

rts may b used
used (for debug only)
DISKC may b used

anly 220K 1-0411777
W Rull-Up/ll Do Bleding Resi

for 10

s

aune
e
¢ Rate Control Caps

Titan Ridge SP - Misc Part

Titan Kidge DP - Misc Symiet

e

Plce as lose 5. +/-0.5%
posaible o pine

TRITAG (or debug only)

<PoMmANTIY DG USS_FORCE PWH
2

S0ppm, 2008 R Gyl

onect to EC/FCH for FW update
' for debug ony

DG_C10, PLUG_EVENT# should be concted to PCH S0 GPIO
0G_USE._FORCE

Might b use o seperatly force USS domaln - connect to EC/PCH

DG_FORCE_PWR:
‘0" Regular Mode, Force Poweris isabied (Defout)
T Force Power Mode is ensbied

Titan Ridge SP - PCle

Tian Ridge DF - PCle Symibel

PCle

N e L

ok detribet b

——

o S e

A 30 s 35

TR Power Numbers are estimated

o33 xSt e
VTR 3 6 e

Titan Ridge SP - Power Supply & GND Parts

“Titan R DF - GND symbol

Titan Ridge SP - RTD3

Thunderbolt™ High Speed Interface

Interface Description Bit Rate
TBT Thunderbolt™ 20Gbps channel 20.625 Gb/s
USB3.1 USB3.1 10Gbps channel 10 Gb/s

PCle* Gen3 Used for PCle root complex connection 8GT/s
DisplayPort* 1.2a Used for DP Sink connection 5.4Gb/s
DisplayPort* 1.4% Used for DP Sink connection 8.1 Gb/s

UsB* 2 Used for USB 2.0connection 480 Mb/s
Note: 1. 8.1Gbps is only supported on Titan Ridge

EC-PD CCG5

s Decouping SWO Header (Debug + Fashing)
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SATA-HDD
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-10-04R-} SSD1_TXN24 GND DAS/DSS* - ™ . DAS_SSD1 g
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WLAN CONN

CNWLAN1
4”7; GND1
13 USB_PP14 USB_D+
5 |
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22-04

I
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| IR A |
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ESPI debug port
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p T
5 ———————————<CESPI_ALERTO# 1524
6 _AD3 15,24
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11 ESPI_RST# 1524
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R322 S0-04 0402 TP_INT# R s2
TP_I2C0_SCL_R o e 12, Te T e 604 e TP 12CO-SCER 8
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R303 50-04 402 TP_STATUS CN 'l 5
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Light bar Control
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FAN CONTROLLER

CPU FAN
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Size(7.6*6.8*2mm)
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GND_+3.3VA

Imax=8A
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GND +5VA
+3.3VA
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L(2.2uH) / DCR MAX:20mohm
I-sat=14A / Irms=8A
Size (7.6%6.8%3mm)
+VIN VIN_+3.3VA

Imax=8.9A
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= PU2
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o vint LX1_pad [—7—
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+3.3VA_EC

+3.3VA +3.3VA_EC
R898 0.06
sua % uw
-
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+1.2VS_DDR/+2.5VS/+0.6V_VTT

+2.5VS_VIN

Imax=0.76A

+3.3VA O

C1135

+12VS BST _ Rogg 0-06 _ C266] |.22U-10-04R-K
3 M
s WSRPG0603-2R2M~-H_2.2uH_8A
2 L(2.2uH) / DCR MAX:20mohm
+1.2VS_DOR VIN =3 I-sat=14A / Irms=8A
= pus ® = Size (7.6%6.8%*3mm)
Imax=0.47A _
° 1 z g Imax=8A
+VIN VN & 9 +12VS_SW 121
= YY)
| ct1a2| caes | coor_| ct1ss > sw ©+1.2V8_DDR
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= & & &
F 3 3 3
— = 2 2 2
= R1 = = =
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40 SUS_ON_sa# S)—R308 100K-04 = 5 L Ene
Fsw:500KHz
6 Voutl=  0.6*[1+(R1/R2)]
O +1.2VS_DDR
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+0.6V_VTT_OUT
) - Vout2 = 0.6*[1+(R1/(R2*R3/ (R24R3))]
1ovs av3 Imax=1A R2 0.6V*[1+(20.5K/16.393K)]  =1.3503V
+33VA o—R314 5.1-1-04 2V 31 s W R253 5 106V VT s00kn08
R863 GND_+12vs$
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1U-10-04RK 10U-6.3-06R o R3
L Imax=1A aso
1 .
OND +1.2vs VPP I O +25Vs 16 MEM_OVERCLK_ENY NTO02KH
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€108 | |.22U-10-04R-K 1 7 10U-6.3-06R R866
VTTREF 10K-04 GND_+1.2VS
4 acND 1.2VS_MODE |
14 | R304, A ~_@0-04 I GND. +1.2VS
GND_ +1.2VS MODE i
2
PGND . . .
When MEM OVERCLK EN is high, +1.2V_DDR of voltage is 1.35V
NB687GQ When MEM OVERCLK EN is low, +1.2V DDR of voltage is 1.2V
GND_+1.2Vs = 13.3VA — — -
R312
10K-04
0.6V_VTT_EN
GJP3 @topshort-r0402_NMASK
GND_+1.2VS )

2N7002K-H »

LMBT3904LT1G ;|
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PU3
VIN_+VCCIO - .
< Imax=0.32A 20 +VCCIo_BOOT EM-10AMOSVO1_11A
T 8 BoOT L(1.0uH) / DCR MAX:7.5mohm+10%
+VIN 9] Vit 1o I-sat=17A / Irms=11A Voltage=0.95V
c202_| Cs47 22 Size(7.3%6.9%3mm) =
% R225 VIN3 = 1U-16-04R K ( Imax=6.4A
2 2 E 75K-1-04 2 ne
by i % g +VCCIO_LX L0 10AMO5VO1 +VCCIO
b & 2 X3
i % X 81 ron xa i
= = = 21 06 He 200 o197 | 201 _fc198
+5VA vee X1 7 R221
X2 004
GND_VCCIO q% 1U-10:-04RK @ N B N N
VCCIO_EN s s s s
= E— W
EN B -2 veeio_fs HVCCIo_SENSE 10 2 £ 2 i3
R215, @0-04 1” Ra64 10K-1-04 3 | oem H g H g
veeio_pPe PGND1 [ Rl = = = =
N 3.3VA Ra70, 100K-04 X 1 ok PanDe 2
R 23 PGND3 5 R4s57 = = = =
Ss PGND4 g 21K-1-04 Vout = 0.8*[1+(R1/R2)]
4 PGNDS 0.804*[1+(4.02K/21K) ] =0.9579v
AGND R2
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PW8715QBITRG
~ c VSSIO_SENSE 10
24 VCCIO_ON R214 0-04 1 VCeIo_EN g » -
PM_SLP_S3# 2 b4
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E
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77| VN2t vourat s T - —— VIN22 VOUT22 TT 2
— ViIN22 VOUT22 -3 C1614 c1612 [S R
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RUN_ON —51 VN12 VOUT12 |3
, = = ON1 cTt (7 im
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15 CLK
15 CLK

PCIE_DGPU,
PCIE_DGPU,

PEG_RXP15
PEG_RXN15
PEG_TXP15
PEG_TXN15
PEG_RXP14
PEG_RXN14
PEG_TXP14
PEG_TXN14
PEG_RXP13
PEG_RXN13
PEG_TXP13
PEG_TXN13
PEG_RXP12
PEG_RXN12
PEG_TXP12
PEG_TXN12
PEG_RXP11
PEG_RXN11
PEG_TXP11
PEG_TXN11
PEG_RXP10
PEG_RXN10
PEG_TXP10
PEG_TXN10
PEG_RXP9
PEG_RXN9
PEG_TXP9
PEG_TXN9
PEG_RXP8
PEG_RXN8
PEG_TXP8
PEG_TXN8
PEG_RXP7
PEG_RXN7
PEG_TXP7
PEG_TXN7
PEG_RXP6
PEG_RXNG
PEG_TXP6
PEG_TXN6
PEG_RXP5
PEG_RXN5
PEG_TXP5
PEG_TXNS
PEG_RXP4
PEG_RXN4
PEG_TXP4
PEG_TXN4
PEG_RXP3
PEG_RXN3
PEG_TXP3
PEG_TXN3
PEG_RXP2
PEG_RXN2
PEG_TXP2
PEG_TXN2
PEG_RXP1
PEG_RXN1
PEG_TXP1
PEG_TXN1
PEG_RXPO
PEG_RXNO

PEG_TXPO
PEG_TXNO

BKd4
PEX_RST# BK26

SR ——— e
PEX_CLKREQ#  pLog
CLK_PCIE_DGPU_DP  gpipg

oP CHRPCIEDGPU DN Bvisr

DN — — — ==

€100§|.22U-10-04RK DGPUPEXTXPO  BG26

E C978 | [.22U-10-04RK DOPO_PEX_TANCD BH26 a
€194 ||.22U-10-04R-K. DOPUPEXRXP 0 BLo7

[>——<m ] DGPU—PEX RN -0 Bro7 >
.22U-1 -k BK27

—=< €193 [.22U-10-04RK a
€966 | .22U-10-04RK DOPU_PEX_TXP_1 BF26

é €946 |[22U-10-04RK DOPUPEXTANTBE26 (]
—> €191 ||.22U-10-04RK DGPUPEXRXP 1 BK2g

-22U-10-04RK DOPU_PERRANT BL29,
€940 | 22U-10-04RK DOPUPEXTXP2  BF27

2 C909] [22U-10-04RK DCPUPEXTRNZ T BG27
C183 || .22U-10-04RK DGPUPEXRXP.2 w29

220-10-04RK DOPUPEXRIZ B30 )
€903 | .22U-10-04RK DOPUPEXTXPS  BG29

é C887] [:22U-10-04RK DGPUZPEXCTXN: BH29_
€155 _||.22U-10-04R-K DGPU_PEX_RXP_3 BL30

> DOPUPER R ke

—= C156 | [.22U-10-04RK PEX RN BK30 )
878 | .22U-10-04RK DGPUPEXTXP4  BF29

é C864] [.22U-10-04R-K DOPU_PER_TANCH BE29
—> €159 |[.22U-10-04R-K DOPUPEXRXP 4 BK32

— C157_][.22U-10-04RK DOPUPEX AT BL32 )
855 | 22U-10-04RK DGPUPEXTXP5  BF30

é ©836] [.22U-10-04R-K DCPU_PERTTAN BG30
C16: .22U-10-04RK DOPUPEXRXP S Bms2

= C167 *Eurwmw DCPU_PEXRAN BM33
€835 | .22U-10-04RK DOPUPEXTXP S BG32

§ C812] [.22U-10-04RK DCPUPEXTANS " BH32
C166 _|[.22U-10-04RK DGPU_PEXRXP.6  pL33

= 2 Do PEX RO Brag ]

—_ C173 I 22U-10-04R-K. q
€810] | .22U-10-04RK DOPUPEXTXP7  BF32

é C795] [122U-10-04RK DGPUTPEX_TRNS BE3®2
c181 ‘gurmmw DGPUPEXRXP 7 BK35

C177. H.zzurmmw DEPU_PERRAN BL35
C791]|.22U-10-04RK DOPUPEXTXP S  BF33

é C772] [.220-10-04RK DGPU_PEX_TXN. BG33
€189 ||.22U-10-04RK. DGPUPEXRXP8 B35

> OPU-PER RSB
“52U-10-04R CPEXRXNS BM36

— C188 | [.22U-10-04RK a
22U-10-04RK DGPUPEXTXP9  BG35

é C745] [.22U-10-04R-K DOPU_PER_TANCY BH35
€179 |[.22U-10-04R-K DOPUPEXRXP 9 BL36

781220 10.04R DGPU-PEX-RXN-9—BK3s "~

B Ci78_|[.22U-10-04RK a
C743] | .22U-10-04RK DGPU_PEX TXP_10 _ gF35

é C724] [.22U-10-04RK DCPUPERTANTU " BESS |
€175 |[.22U-10-04R-K DOPU_PEXRXP 10 pK3g

B 174 [.220-10-04RK DCPUPEX XTI BL38 |
€723||.220-10-04RK. DGPUPEX TXP_11  BF36

g €695 [.22U-10-04RK DGPU_PEXTXN_TT BG36 a
C172_||.22U-10-04RK DGPU_PEXRXP_ 11 BM38

BM38 |
WPk X DGPU-PEXRAN T B39

B C171 22U-10-04RK BMS9,
C687] | 22U-10-04RK DOPUPEX TXP 12 BG38

é C675] [.22U-10-04RK DCPUPEXTANT2 " BH38 |
€186 ||.22U-10-04RK. DGPU_PEX RXP_12__ p13g

220-10-04RK DOPUPEX R B30 )
C672] | .22U-10-04RK DOPUPEXTXP_ 13 BF38

é C659] [:22U-10-04RK DEPUPEXTANTS B38|
—> €170 ||.22U-10-04R-K DOPUPEXRXP_ 13 BKa1

—= 169 [.22U-10-04RK DEPUPEX AT BLat |
€650, ’igurwmw DGPU_PEX TXP_ 14 BF3g
34| [0 ¥ DGPUPEX-TXN " BG30

é €634 ][.22U-10-04R-K a
C165 _||.22U-10-04RK DGPU_PEX RXP_14 g4t

B Ci64_|[.22U-10-04RK DGPUPEXTRAN_TT B4z 'O
C631] |.22U-10-04RK DGPUPEX TXP_15  BH41

é €609 @uwmw DGPU_PEX_TAN_TS — BG41 a
C161 _|[.22U-10-04RK DGPU_PEX RXP 15 pl42

=>—=<w ] 10-04R DGPU—PEX_RXN Braz*

—= C160_] [.22U-10-04RK a

GPU1A

BcAzz28
common

1122 PCI_EXPRESS
PEX_WAKE
PEX_RST
PEX_CLKREQ

PEX_REFCLK
PEX_REFCLK

PEX_TX0
PEX_TX0

PEX_RX0
PEX_RX0

PEX_TX1
PEX_TX1

PEX_RX1
PEX_RX1

PEX_TX2
PEX_TX2

PEX_RX2
PEX_RX2

PEX_TX3
PEX_TX3

PEX_RX3
PEX_RX3

PEX_TX4
PEX_TX4

PEX_RX4
PEX_RX4

PEX_TX5
PEX_TX5

PEX_RXS
PEX_RXS

PEX_TX6
PEX_TX6

PEX_RX6
PEX_RX6

PEX_TX7
PEX_TXT

PEX_RX7
PEX_RX7

PEX_TX8
PEX_TX8

PEX_RX8
PEX_RX8

PEX_TX9
PEX_TX9

PEX_RX9
PEX_RX9

PEX_TX10
PEX_TX10

PEX_RX10
PEX_RX10

PEX_TX11
PEX_TX11

PEX_RX11
PEX_RX11

PEX_TX12
PEX_TX12

PEX_RX12
PEX_RX12

PEX_TX13
PEX_TX13

PEX_RX13
PEX_RX13

PEX_TX14
PEX_TX14

PEX_RX14
PEX_RX14

PEX_TX15
PEX_TX15

PEX_RX15
PEX_RX15

).4TuF (8X 0402 1uF)
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PEX_DVDD|
PEX_DVDD| T I I T I
PEX_DVDD i
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F 402 1uF) 3 10uF
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1V8_AON
12,27,28,29,30 PLT_RST#
EX_RST# 24
16 DGPU_RST#
100K-04
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Q24 10K-04
s PEX_CLKREQ#
15 DGPU_CLKREQ#
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O
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46 FBA_DO
46 FBA D1
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FBC_DBG_RFU2 5 J23
FBC_cLkq G5 FEcCo.F FBC_CLKO_P 50
FaC_cLikqny F15 FECOIRT P FBC_CLKO_N 50
FBC_CLK s e FBC_CLK1_P 51
FBC_CLK1 - = FBC_CLK1_N 51
FBC_wokolF8 FBC WKL BC_WCKO1P 50
FBC_WCKO :)Tg FECSWOROTE BC_WCKO1_N 50
FBC_WCKBo[~_G9 FRC-WORDTETN BC_WCKO1B_P 50
FBC_WCKBO)_F! FECWORZT BC_WCKO1B_N 50
FBC_WCK: H12 FEC WORITN BC_WCK23_P 50
FBC_WCK23) G12 FECWORSEP BC_WCK23_N 50
FBC_WCKB2 4 FECWORSETN BC_WCK23B_P 50
FBC_WCKB2§) H14 FEC WORIS P BC_WCK23B_N 50
FBC_WCK4 27 FECWORISN BC_WCK45_P 51
FBC_WCK4 0_427 PG WORISE P BC_WCK45_N 51
FBC_WCKB4g~ E29 FECWORISEN BC_WCK45B_P 51
FBC_WCKB4 D_N?Qs FECSWORET BC_WCK45B_N 51
FBC_WCK6T—_C. FRC=WORET N BC_WCK67_P 51
FBC_WCK67)_H23 FECTWORETE T BC_WCK67_N 51
FBC_WCKB6p—_H24 FEC WORSTE N BC_WCK67B_P 51
FBC_WCKB6])J24 = = BC_WCK67B_N 51
FBC_PLL_AVDR__L1 70 OFB_REFPLL_AVDD_GPU
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FBD_DO
FBD_D1

FBD_D2

FBD_D3

FBD_D4

FBD_D5

FBD_D6

FBD_D7

FBD_D8

FBD_D9

FBD_D10
FBD_D11
FBD_D12
FBD_D13
FBD_D14
FBD_D15
FBD_D16
FBD_D17
FBD_D18
FBD_D19
FBD_D20
FBD_D21
FBD_D22
FBD_D23
FBD_D24
FBD_D25
FBD_D26
FBD_D27
FBD_D28
FBD_D29
FBD_D30
FBD_D31
FBD_D32
FBD_D33
FBD_D34
FBD_D35
FBD_D36
FBD_D37
FBD_D38
FBD_D39
FBD_D40
FBD_D41
FBD_D42
FBD_D43
FBD_D44
FBD_D45
FBD_D46
FBD_D47
FBD_D48
FBD_D49
FBD_D50
FBD_D51
FBD_D52
FBD_D53
FBD_D54
FBD_D55
FBD_D56
FBD_D57
FBD_D58
FBD_D59
FBD_D60
FBD_D61
FBD_D62
FBD_D63

FBD_DBIO
FBD_DBI1
FBD_DBI2
FBD_DBI3
FBD_DBI4
FBD_DBI5
FBD_DBI6
FBD_DBI7

FBD_EDCO
FBD_EDC1
FBD_EDC2
FBD_EDC3
FBD_EDC4
FBD_EDC5
FBD_EDC6
FBD_EDC7

GPU1E

?
BA2228
ommion
5/22 FBD
FBD_DO A cmpol__AD: FBD_CMDO
FBU_DT A EES‘S? E:g_cmm Al Too_voT P -Choe 2 FBVDDA_MEM
| X FBD_CMD1 52
LAY AK2 | FD_D2 FBD_CMD2|__AD4 FBD_CWD. o
REleR A | X e PR FBD_CMD2 52
] FBD_D3 FBD_CMD! c a FBD_CMD3 52
FED_D7 AK5 | FBD D4 FBD_cMD4[__AC e FBD_CMD4 52
FBD DS Al oMD: AC: FBD_CMD! _
o FBD_D5 FBD_( PR FBD_CMD5 52
R : FBD_D6 FBD_CMDEL__ RO FBD_CMD6 52 R52
] FBD_D7 FBD_CMD7] - FBD_CMD7 52
FBD_DE AG4_| Fap D8 FBD_CMDE|__AA LA FBD_CMD8 52 10K-04
FBD_DY AF9_| FBD_D9 FBD_CMDY|__AA TED_0S FBD_CMD9 52
FBU_DTO AG6 | reo D10 B OMDId Y FBU_CMDTO _ FBD_CMD10
| X i FBD_CMD10 52
FBDDTT AGT | rBD_D11 FBD_CMD11__Y. L FBD_CMD11 52 =
L AJ4 | FBD D12 FBD_CMD13__Y: FED_CMOT ~
FBD_DT3 AJ5 | FBD_D13 FBD_CMD1d__V FBD_CMOTS Mo 2 FBD_CMD2
| X FBD_CMD13 52
FBD_DT# AJ6 | FBD_D14 FBD_CMD14__V. FED_CMOT FBD_CMD14 52
FBD_DT5 AG5 | FBD D15 FBD cMD1§___V FBD_CMOT "
| X i~ FBD_CMD15 52
FEUDT Y8 | Feo_ots FBD_CMD1q FRonDT FBD_CMD16 53 Re1 R57
] FBD_D17 FBD_CMD17— L2 = FBD_CMD17 53
FBD_DT8 v FBD D18 FBD_OMD1 1 FBU_CMDTS FBD OMD18 53 10K-04 10K-04
FED-DTY Y4_| FBD_D19 FBD_CMD1g LA L FBD_CMD19 53
FED D0 ARG | FBD_D20 FBD_CMD: R FBD_CMD20 53
SR AAS | FBD_D21 FBD_CMD2 RO FBD_CMD21 53
R ACS5 | FBp_D22 FBD_CMD: e FBD_CMD22 53 —
A AC4 | FBD_D23 FBD_CMD; = FBD_CMD23 53
FBD_DZ% A FBD_D24 FBD_CMD2: TBD_CMDZZ FBD CMD24 53
FBOD2S ACG6 | FBD D25 FBD_CMD24 LY FBD_CMD25 53
FoD e AFS | Fep D26 FBD_cMD2d R oD FBD_CMD26 53
SR ADb6_| Fgp_p27 FBD_CMD: R S FBD_CMD27 53
A AF7 | FBD_D28 FBD_CMD; R = FBD_CMD28 53
EEREE) AF8 | FBD_D29 FBD_cmMp2d R SRS FBD_CMD29 53
FED_D30 2' FBD_D30 FBD_CMD3d__U R FBD_CMD30 53
FBD_D3. F4| FBD-D3! FBD_CMD3 v FBD_CMD3: FBD_CMD31 53 FBVDDQ_MEM
FED O3 F4 | FBD_D32 FBD_OMD3Z_/ e e FBD_CMD32 52 B
] E1 | FBD_D33 FBD_CMD3: a FBD_CMD33 53 T
FBD_D3% F3 | Fe0_pa4 FBD_OMD3 AD3 __FBD_DEBUGO - R8O, 60.4-1-04
FBD_D35 F5 | FBD D35 FBD OMD34__J3 FBD_DEBUGT R4 650.4-1-04 T
TBO_D36 FBD_D36 -
FBD_D37 D -
FBD_D38 C: Egg_ggé
FBD_D39 C2_| FBD_D39 FBD_DBG_RFU] 5 AC9
FBD_DA0 J5 | FBD_D40 FBD_DBG_RFUZ 5 P9
FBD_DaT J. FBD_D41
FBD_D: L8 | FBD_D42
FBD_D43 J2 | FBD_D43 FBD_CLKO_P
TBD_Da% F1 | FBD_D44 FBD_CLK]— Y8 TR FBD_CLKO_P 52
FBD_D35 F2 FBD_D45 FBD_CLKG™. Y7 FBD_CLRU_N - -
| X FBD_CLKO_N 52
FBU_D46 H4 | FBD D46 FBD GLK RE FBU_CLKT P ¢ )|
FBD D47 M5 | rop D47 FBD LRI~ RY FBD_CLKT_N FBD_CLK1 P 53
oo to Feo_par X FBD_CLKI N 53
FBU_D49 V8 | FeD_D49
FED_D50 V6 | FBD_DS50
FBD_DoT V9 | FBD_D51
FBD_DS. U -
FBD_D53 R Egg_ggg
FBU_D5% R FBD_D54
FBD_DoS v
A U8 | FBD_Ds5
FEDD ;5 FBD_D56 FBD_WCKO ﬁjg fs%‘xs&glfz BD_WCKO1_P 52
A FBD_D57 FBD_WCKO{~ AJT = = BD_WCKOT_N 52
FBD_D58 P4"| FBD_D58 FBD_WCKBOJ~ _AG8 FED_WVCROTEF BD_WCKO1B_P 52
FBO_D5Y P5 | FBD_D59 FBD_WCKBOJ) AGY EERLSICAL BD_WCKO1B_N 52
FED_DG0 L7_| FBD_D60 FBD_WCK: AD8 FED_TCRes BD_WCK23 P 52
:5575‘;‘ L6 | reD_D61 FBD_WCK2§) _AD9 :zs—xtﬁ EN»« BD_WCK23 N 52
R L4 | FBD_D62 FBD_WCKEB! ACT FED WORIE N BD_WCK23B_P 52
AL L5 | FeD_D63 FBD_WCKB23) AC8 FEOWORIS BD_WCK23B_N 52
FBD_WCKag—_J FED WORIE N BD_WCK45_P 53
£80 DB o Fap_wokaiy J7 EASSER BD_WCK45 N 53
Fopoi FBD_DQMO FBD_WCKB4 RERASSE BD_WCK458_P 53
EomT AG1 | Fgp_pam1 FBD_WCKB4§_H FED WORET P BD_WCK458B N 53
& AAT_| FBD_DQM2 FBD_WCK6{—_P! = e BD_WCK67_P 53
FBD_DBTS AD5 | FeD_DaM3 FBD_WCK61™) RS BD_WCK67 N 53
FBD_DB™ D3 | FBD_DOM4 FBD_WCKB6 7 R BD_WCK67B_P 53
FBD_DBTS H3 | FBD_Dams FBD_WCKB6[ M8 TEU_WOReTB N BD_WCK67B_N 53
TBD_DBTo FBD_DQM6 - -
FBD_DB 9 | FBD_DQM7
FBD, EDCO AJ3 | FBD_Das_wpPo
TED_FDCT AG2_| FBp_Das_wP1
FBD_EDT: AA9 | FBD_DQS_WP2
FBD_EDC: AF4 | FBD_DQS_WP3
FBD_EDCZ E3 | FBD_DQS_WP4
TB0_FDCS H2 | FBD_Das_wps
FBD_EDCE Ul TDOS |
DDy 8 | Fep_pas wee

FBD_DQS_WP7

GND
GND

BESEREER

GND
GND
GND
GND
GND
GND

FBD_PLL_AVDI

N18E-G3
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MEM_FBA[31_0]

VRAM1D
VRAM1A VRAM1B ?
- » FBGATE0
FBGATE0 FBGAT80 common
commion common
NORMAL NORMAL
FBA_D4 A1
42 FBA_D4 FEA T Daon FBA D30 m X6 2 A3 Voo
42 FBA_D7 FRADT _ 42 FBA_D30 FBA_D2Y v3—| P8 " TN
42 FBA_DA FBADS baz A 42 FBA_D29 FEAD s ] 2218 e A VSS
42 FBA D5 FBADS bas_A 42 FBA_D28 FEADST U5 bez.8 ne &Y Vss
42 FBA D3 FBADE bas_A 42 FBA_D31 FBADZ5 ps—] DB e 512 VSS
42 FBA_D6 FEAD: Das. A 42 FBA_D25 Fa F—{pasB e BT4 ) vss
42 FBA_D2 FEADD bas A 42 FBA D27 FEA—D2T 2 basB e 10, vss
42 FBA_DO — baz_A 42 FBA_D24 FEATD2E 2 _|pas s N vss
FBA_EDCO 42 FBA_D26 = DQ7_B Ne g Vss
42 FBA_EDCO . 55— EDCO_A FBA_EDC3 T2 p- o vSS
42 FBA_DBIO DBI0_A 42 FBA_EDC3 Re—| EDCO.B o DLy vss
WKt A 42 FBA_DBI3 = DBlo_B e 57 ng
42 FBA_WCKO1_P )t/
A 05} wokoca 42 FBAWCKZIEP Ri, [woroie | v %) vss
42 FBA_WCK23B_N WCKO_c_B e E x:g
FBA D23 U F
FBA_D8 o 42 FBA_D23 FoAT v DQ8_B | VSs
42 FBA_D8 FBA DT bas_A 42 FBA_D22 FBA D20 ] ba9 B Zradved
42 FBA D15 csapn DQ9_A 42 FBAD20 FEA DT 3 DQ10_B 123 vss
42 FBA D13 SeApe DQ10_A 42 FBA D17 s 5 DQ11_B vss
42 FBA_D14 ——— = DQ11_A 42 FBA_D21 FEADTE 5 DQ12_B s vss
42 FBA D12 FBADTO E ba12_A 42 FBA_D16 FEA DTS N DQ13_B S12 vss
42 FBA_D10 FBADTT = DQ13_A 42 FBA_D19 FBA DT M ba14_8 vss
42 FBA_D11 FBADY S DQ14_A 42 FBA_D18 = DQ15_B o3y vss
42 FBA D9 DQ15_A FBA_EDC2 T3 vss
FBA_EDC1 42 FBA_EDC2 RT3 ERC1-B RER Ve
42 FBA_EDC1 = EDC1_A 42 FBA_DBI2 = bBl1_B vss
42 FBA_DBI = DTS oei1 A N R11 vss
D11 42 FBA_WCK23_P Rio " oK1 LB vss
42 FBA_WCKO1B_P D70 WCK1_t A 42 FBA_WCK23_N WCK1_c_B vss
42 FBA_WCKO1B_N WCK1_c_A x:z
vss
m vss
FBVDDQ_MEM Vs
P11l vss
vss
VRAM1C R’} vss
? vss
FBGATE0 R400 RT4 ) vss
common @549-1-04 T3 vss
FBA_VREFC i VSS
47 FBA_VREFC<( — + V:g
A%
42 FBA CMDO ES}E&BS »—| CAO_A VREFC) K1 FBA VREFC R401 T5 ) vss
42 FBA_CMD9 FBA-CMD: »— CA1A @931-1- R403 UL: vss
o Foa-oMne, FEA_CVD: PN 1K-1-04 Vit ves
! FBA_CMD7 v -50-( &
42 FBACMD? RS | caa_a 820P-50-04X-K v\} vss
42 FBA_CMD11 FBA-CMDTS > 822_2 a8 o v x:g
42 FBA_CMD15 FBACMDTH PN @L2SK3019LT: =
42 FBA_CMD14 FBA_CND: > - = i
42 FBA_CMD3 FBACMDT »—{ CA8_A = 48,50,52,58 GPIO10_MEM_VREF_C G
42 FBA_CMD1 e et CA9_A 5
42 FBA_CMD6 FEAOMDTO »| caBLA Jil
42 FBA_CMD10 = CKE_A vDD/vDDQ
TCK %
TDI
oo [ §10 to DRAM
T™S /DDQ Around DRAM
0 (18X 0402 1uF) 2x 0603 10uf
6x 0603 22uF
FBA_CMD4
42 FBA_CMD4 e iaat »| cao_B
42 FBA_CMD12 FEA-CMD: — S 2% 0402 1um)
42 FBA_CMD5 FBA_CMDT > - FBVDDQ_MEM
42 FBA_CMD13 FBA_CMDT7 > g:}g -
FBA_CMDTT v CAS’B
FBA_CMDTS v -
— CA6_B
FBA_UMDTE s | car c391 396 [C375  [C370 4: 89 88 ce1
FBA_CMD > AT_B
FBA_CMDT | OA8B EE = = E = = =
= | CA9B G T g H T g <
T o casLB Y R e -
-~ 20 Al J14 FBAZQ 1A o iE S 2 N
o ; . . X ;
FBA_CMD2 Ra12
42 FeACMD2 [ > - hiQ ReseT 120104 ! lcase ksas lcso7 ! bse ! 60 3
C384 = 3= = = (€381 —= ®
EiR < BN iR < 2
42 FBA_CLKO_N FoACkon o0 ke 93 3 ds 3 3 El
42 FBA_CLKO_P| CLK_t qe  d¢  d¢ S & s
2 2 2 2 Fd @
7 7 ; ? 7 b
RFu,Aigg %
RFU_B]
FBVDDQ_MEM BOTTOM SIDE DECOUPLING UNDER VRAM
T T |
C428 [c435 [c454 _[C419
€386 = = = = €408 (C369
< T s ¢
) 3 ) 3
ER) 5 5 5
8 8 R 8
2 2 2 2
o X x
T T T T
389 _[C465 _(C401 _[C456 92 410
= = S= = €360 C418 (458 C424 —= =
S O | -
B 2 2 2 5
g [=3 1= Sk o
NE £ B NE = by
2 2 2 2 3

FBVDDQ_MEM

FBVDDQ_MEM
Q

vDDQ
vDDQ
vDDQ
vDDQ
vDDQ
vDDQ
vDDQ
vDDQ
vDDQ
vbDQ
vbbQ
vbDQ
vDDQ
vDDQ
vDDQ
vDDQ
vDDQ
vDDQ
vDDQ
vbbQ
vbbQ
vDDQ
vDDQ
vopa| T1
vopal 114
vDDQ
vopa| U10
vopal U5

1V8_AON

BOTTOM SIDE DECOUPLING UNDER VRAM

H¥r0o-0L-Ni
Myr0-0L-NL
¥90-€'9-N0L

BOTTOM SIDE DECOUPLING UNDER VRAM

FBVDDQ_MEM

E70 E&l

H90-€'9-N0L
H90-€'9-N0L

ca69 | cass | cass | car7 | cass | cass

—L Q30L& % < % ®
N N N N N
< ¢ < ¢ < N
& 5 & 5 & 2
@ ® @ @ @ &
& & & & & 2
8 8 8 3 3 ¢
2 2 2 2 2 3
! ! ! 3
1=
DECOUPLING NEAR VRAM —

7 FAERRSSREAERA
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MEM FBA[63 32]
p— i Maximum VRAM case Temp is 85 celcisus degree ?
FBcA180
conmon
VRAM2B
VRAM2A N FBVDDQ_MEM
? FBGA180
FBGA180 commoN At
vss VDD
COMMON AT Voo Voo
NORMAL A2l vss VDD
NORMAL ? vss VDD
x16 X8 Vvss VDD
FBA_D39 B4 FBA_D57 U B
42 FBA_D39 FBA D A3 gg?*: 42 FBA_D57 FBA_D56 V. 38‘1’*2 " C ng 333
42 FBA_D35 FBATD B3 | Doz A 42 FBA D56 FBAD5Y U: pQz2 B e C12 ] yss VDD
42 FBA D32 FEAD B2 hoeh 42 FBA_D59 FEA D5 U bazp o o5 vSS N
42 FBA DS FEAD 5] 53-A 42 FBA_D58 FBA DG P bos B o C51 vss VDD
42 FBA D34 FEAD £ oaeh 42 FBA D61 FEA-DE0 = Das.8 o D1 VS voo
42 FBA_D33 FBADS F2_ | pas A 42 FBA_D60 FEARD0 DQ6_B Ne D12 ] yss vop| V14
42 FBA D37 FBA D36 G2 | par A 42 FBA_D63 FBADE W - D7
42 FBA_D36 e 42 FBA_D62 ba7_B e ) zg:
FBA_EDC4 c2 FBA_EDC7 T2 =
DA A S a— P i — - )| ves FBVDDQ_MEM
42 FBA_DBI4 _ 42 FBA_DBI7 | Y vss o -
42 FBA_WCK45_P Bg WCKO_t A 42 FBA_WCK67B_P ;g WCKO_t_B e g vss
P e— v N Pl S e— e I R v vooa
e = 42 FBA_D49 EEA’ng 3 383-2 512 ves 3332
FBA D43 B’ DQ8_A ne 42 FBADS rorD U DQ10_B G14 l vss vDDQ|
42 FBA_D43 FEA_DI5 A v v 42 FBA_D53 — U Q104 s Q
42 FBA D46 FBADAT ESSTON o 42 FBA D48 FBA DS P a1z s A Ve voDal
i o R DQI1_A e 42 FBADS2 e Dot P DQi3 B H4 | vss vDDQ
A Fon-Da AN DQ12_A e 42 FBADS! LA DQ14 B LTT) vss vDDQ
i Fonpas L DQ13_A e 42 FBADSE FBA_DS DQ15_B vss vDDQ
ﬁ ESQ*BQ‘? FEADAT DQ14_A Ne 42 FBA_DSS - vss vDDQ
| FBA_DA7 - FBA_EDC6
42 FoADIT - S joatsa | v % reagDos > rrome R by e ves voes
2 FBA EDCS FBA_EDC5 o1 fepcia P 42 FBA_DBI6 - N i VS vooa
Pl el e —i L o 12 FBAWCKST P Rit, fworr s N1 ves voDa
D11 42 FBA WCK67 N WCK1_c B N Vss vDDQ
WCK1_t_ A NC - - VvSss VDDQ
42 TBA WOKASE R D10 |~ weki_c A ne N3 | vss vDDQ
42 FBA_WCK45B_N -/ P13 vss vDDQ|
P4} vss vDDQ|
R1 )l vss vDDQ|
R12 )} vss VDDQ|
R14 ] vss VDDA
VRAM2C R3 )| vss vopal_TT1
? T10,) vss vopa| 14
FBGATE0 T12 ) vss vDDQ|
common vss vppal U10
vss vbpal US
T vss
vss
FBA_CMD20
42 FBA_CMD20 FBA_CMID: G:' p— CAO_A VREFCl K1 Ciat FBA_VREFC 46 a Vss
42 FBA_CMD28 CA1_A vss
! FBA_CMDZT G4 CAZ_A ® V. vss 1V8_AON
42 FBA CMD21 FBA CMD29 Hiz> ] v
42 FBA CMD29 FEA_CMD: 125 casa g ves
42 FBA CMD23 FEACMD27 10> Saeh a A0
42 FBA_CMD27 FBA-CNMD30 T RS 2 Vop[ A
jg Egﬁ—gmggg FBA_CMD3T il CAT A =2 vpp| V10 c512 ESH kass C351 Em
. AR J CAB_A X vep[ V5
42 FBA_CMD19 FEA-CMDT | SheA T = = Iz
42 FBA CMD17 FEA-CMD > ¥ = ¢ = -
42 FBA_CMD22 FBA_CMDZ6 S0 S‘QEL: =] > =] > &
42 FBA_CMD26 Close to DRAM 42 12§ ST b
0 £
TDI E o .
Too [ §10 1L
™S
FBA CMD16 } FBVDDQ_MEM FBVDDQ_MEM BOTTOM SIDE DECOUPLING UNDER VRAM
42 FBA_CMD16 FBA_CMID: ] CA%-B
g g o e r Lo T b | I
! FBA_CMD: v -
4 FRA-GMD33 R Lz} ore 455  [C478  [c358  [C415  [C354 _care_os0s
oA CDT Tio> | Shd- €395 T2 = = o= = = =
FERCMDIT— K] SAS-B EIR as  Ag oS g g g
FBA_CMD3T K gﬁs’: Ho Ho Ho Ho > > >
FBA_CMDTY > — He g a6 5 S ® ©
— > CA8 B ) 5 5 5 5 S S
FEA_CMDT K et b Fd b Fd b 2 g
FPEA_CND: K5 | caslB = ’ ’ = ’ =
FBA_CMDZ6 M1 : CKEiB
2 Al J14 FBAZQ 2 A
2Q_8| T T T T
c140 _[c136 120 [ca61 523 cat1_| case | cs22 | c1s3 | c117 | ca4r
C367 = = C466 (422 = = €432 = TR TR e e S 2
FBA_CMD18 1 Ra13 R < R iR e & & & & & &
42 FBA_CMD18 > = »()| RESET 121-1-04 943 3 {13 93 |5 3 @ @ I3 @ @
g2 Hg q4e Mg e 8 8 8 8 8 8
b bl F by 8 2 b b 2 2 b
42 FBA_CLKTN SRR K10, cLk e ) ) ) * ) i =1 =
42 FBA’CLM’PB AT 31039 G DECOUPLING NEAR VRAM
i FBVDDQ_MEM BOTTOM SIDE DECOUPLING UNDER VRAM
5
RFU_A|
RFU,B:§5 T T T T
caza _[cae7 453 442
ca23 = C405 cC430 =
i< BIS
g3 Ha
e 513
o X
2 ?
T T T T
364 _[C376 lca04 347
= = €390 C373 = €502 (€366 C383 —
- - - = TAY
: Iz E © ? RRERSSRAGR
I s EE
R ;Eu b % J % =14 [Title
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MEM FBB [31 0] Maximum VRAM case Temp is 85 celcisus degree :’RAWD
FBGAT80
common
VRAM3B
FBGATE0 FBVDDQ_MEM
VRAM3A commoN
A1) vss VoD | A
NORMAL NORMAL A/l vss VDD ‘}g
vss VDD| £
FBB_D1 B T - A E
43 FBB_D1 FBB_D6 pao.A FBB_D24 X vss VDD
43 FBB_D6 R A DQ1_A 43 FBB D24 =D30 u4 DQO_B NC. B1 ] vss vop | H13
2 B’ DQ2_A DQ1_B ne B14 | vss vop| H
43 FBB_D2 FBB_D - 43 FBB_D30 o |
= B DQ3_A DQ2_B Ne C10 | vss vop| LT3
43 FBB_D4 FBE_D: — 43 FBB_D29 |
4 — £ Da4_A DQ3 B Ne C12 ] vss vop [ E2
3 FBB D5 FBED - 43 FBB_D31 |
= E2_ | pas A DQ4_B Ne C3 ) vss vop | P10
43 FBB D3 FBEDO B - 43 FBB_D25 | & 5
43 FBB_DO FBE-DT & baeA 43 FBB_D26 DQ5_B e 5| Vss VDD
43 FBB_D7 = ba7_A 43 FBB_D27 DQ6_B No Sor Vs vop VT
FBB_EDCO 43 FBB_D28 DQ7_B NC vss VDD
| 2 |epcoa D14 J vss
43 FBB_EDCO 7 55 _ FBB_EDC3 T2 5
4 ree_bew ooen pel a7 S err Ve
43 FBB_DBI3 = |
43 FBB_WCKO1_P Bg WCKO_t_A - a E vss FB\/E))DQﬁMEM
43 FBB_WCKO1_N WCKO_c A 43 FBB_WCK23B_| i WCKO_t_B Ne | vss
43 FBB_WCK23B_| WCKO0_c_B NG a vss 810
FBB D21 U = vss vDDQ 5
FBB D13 B X8 = 43 FBB_D21 =S ot v DQ8_B vss vooal B
43 FBB_D13 FBB Dt * DQ8_A e 43 FBB_D16 FBB-D20 ] Dae B o vss vDbap Ao
43 FBB_D14 FBB-DT Daa_A e 43 FBB_D20 FBEDT ] ba1o_8 iy vss VDDAl
43 FBB D12 FEEDTT DQ10_A ne 43 FBB D17 BB DT = DQ11_B vss voDap ¢
43 FBB D11 FEEDTS DQ11_A Ne 43 FBB D18 BB D 5 DQ12_B = vss vobpaf &
43 FBB D15 FBEDS DQ12_A Ne 43 FBB D22 FBED23 T DQ13_B Ty Vss vooaL £
43 FBB_D8 FBBDY ba13_ A e 43 FBB_D23 ———— i DQ14_B 4y vss vooal ET4
43 FBB_D9 FBB-DT0 ba14_A e 43 FBB_D19 = bais 8 vss V::: 1
43 FBB D10 DQ15_A < FEBEDCZ 11 vss vooaf
FBB_EDC1 c13 43 FBB_EDC2 - A EDC1B vss VI i
43 FBB_EDC1 EDC1_A one 43 FBB_DBI2 DBI1_B vss vbbQ
43 FBB_DBI = D13 | peit_A Ne R11 vss vDDQ| J;3
- D11 43 FBB_WCK23 P Ry | weki ts vss vooal 2
43 FBB_WCKO1B_P 570 WCK1_t A e 43 FBB_WCK23_N WCK1_c B N vss vDDQ >
43 FBB_WCKO1B_N WCK1_c A ne Nig Vs vooa
vss vopa| L4
? PF vss vDDQ 11
FBGA180 vss vDDQ
CoMMON FBVDDQ_MEM R1 Y ves vonal P
R12 ] vss vopa| P14
VRAMSC R14 ) vss vDDQ
? R3 | vss vopa| I
FBGATE0 T10 )} vss vopa| T4
commion RA489 T12 )] yas VDDA
@549-1-04 T3] vss vDDG| UT0
15 ) vss vopa| U5
FBB_VREFC U
FBB_CMDO H Ao A N FBB_VREFC 49 FBB_VREFC<__} vss
43 FBB_CMDO FBB_CMDY GIT, |cat A o vss
43 FBB_CMD9 FBB_CMD! G ] Chon c725 Vi3 ) vss
43 FBB_CMD8 FBE-CMD: mz? | S - Ra9t vy VSS
43 FBB OMD32 FBB_CMD H5 " | cag_A ® @931-1-04 3 vss 1V8_AON
43 FBB_CMD7 FBB_CMDTT AT Crs” 2 T
43 FBB_CMD11 e Jiz] SAA g M A0 T
43 FBB_CMD15 FEE-OMDTE T Shea ? - o £ - N t
43 FBB_CMD14 FBBCMD: J VN g @L2SK3019LT1G] vpp[ V10 k5s7 lcs93 k533 [c590
43 FBB_CMD3 FEETOMDT . cren e 5 VPP IS
43 FBB_CMD1 FBB_CMD6 3 N £550,52,58 GPIO10_MEM_VREF_CT = = 7= €599 = 2
43 FBB_CMD6 FBE-CMDTO 10 L X g g g EE]
43 FBB_CMD10 »—| CKE_A s s s &
& o S o
TCK 50 2 2 % 8
TDI R 0 I I 2
oo [ §10 Around DRAM
™S 1uF) 2% 0603 10uF
6x 0603 22uF
BB CMD4 6, lonos . BOTTOM SIDE DECOUPLING UNDER VRAM
43 FBB_CMD4 FBB_CMDT V110 | oAt b FBVDDQ_MEM  4x (2% 0402 1ur FBVDDQ_MEM
43 FBB_CMD12 FBB_CMD! M4 .
43 FBB_CMD5 FBB_CMDT i 8252
43 FBB_CMD13 FBE-CMDT ] Sha B t $
FBE_CMOTT T10) | cas B lce3r E717 b ksss c18 kwa ks 563 |C658
FBB_CMDT K12, | Gas B — — C716 = = T
o KIT | car e | IS ¢ e c e 3 3
FBB_CMD: > casB ax N N an I 2L < <
FBB_CMDT K: Cao B Ho Ho =) Ho > Ho & &
FBB_CMD® K5 > CABL B N8 513 He g 13 g e @
FBB_CMDTO M10? | ore s ? ? ? 3 ? ? 3 3
> X |
Za Al 14 FBBZQ 1A
zQ. B
T T
BB CMD2 R469 R468 633 [c589 [C577 [C719 [C721 9 [c560 576 | css6 | cse2 | cses | cset | cse2
43 FBB.CMD2 [> = I, RESET 121-1-04 121104 c712 C714 = = = 3 . — = B =R 8 8 8 8
A< < IR AR < A< e & & & & & &
42 g 4z 3 2 43 e le s |2 |8 |8
FBB_CLKO_N K10 g8 qe  He 2 dg 3 8 8 8 8 8 8
43 FBB_CLKO_N g—m—m—p—KJm )gtE{ % % % % 3 3 i % 2 2 2 g
43 FBB_CLKO_P > - ES 2 b } C
RFu,Aﬁg FBVDDQ_MEM BOTTOM SIDE DECOUPLING UNDER VRAM DECOUPLING NEAR VRAM
RFU_B]
T T T T
c715 578 [C584  [C596
—= €575 C566 C718 = = = €572 (722
B S
43 3 93 43
e o do S
I I I 4
3 3 3 3
X S S X
T T T
630 _[C598 _[C573 _(C580 713 559
€720 €567 —= = = = €710 T ERN V) EREREERAGRA
A ¢ g ¢ 2
ER 2 g 343 ER > [Title
de e e MR qe P
% 3 % % % 3 48_VRAM Frame Buffer BO
ize Document Number GM7M P ev
Cus! A
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ate: eef o
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MEM_FBB[63_32]

VRAM4D
Maximum VRAM case Temp 1is 85 celcisus degree e
conmon
, VRAM4B FBVDDQ_MEM
FBGA180 FaGA180
VRAMAROMMON common 2} vss VDD /:4
vss VDD -2
A2} vss vop [ E10
NORMAL NORMAL ? vss VDD 33
vss VDD
FBB_D35 B B H
43 FBB D35 = DQO_A 16 8 vss VDD
43 FBB_D33 R A pat A 43 FBB_D62 Fonnes Us—] bao_s ne G134 vss voo| L13
43 FBB_D32 FE5-03C 5 baz A 43 FBB_D59 FE5-057 75— D9I-B ne vss VDD 55
43 FBB_D36 FEE oY £ bas_A 43 FBB_D57 FBEDS Us— boz e Ne vss voo[ P
43 FBB_D39 BB D3 £ bad_A 43 FBB_D63 FBB-D56 b5 D38 ne NS VDD
43 FBB_D34 FBB D = | DQ5 A 43 FBB_D56 FBB-D6T DQ4_B ne vss VDD
43 FBB_D37 BB D gg DQs_A 43 FBB_D61 FBB-DO0 55 DQ5 B ne 8} vss vop [ V14
43 FBB_D38 — ba7_A 43 FBB_D60 FBB-D58 Mo P26-B e 53 VSS
FBB_EDC4 c2 43 FBB_D58 = ba7_B e BT vss
43 FBB_EDC4 Bm EDCO_A - FBB_EDC7 T2 s Z VS FBVDDQ_MEM
4 FaB DB ooeA pei A e a— i T F1) ves o
43 FBB_DBI7 |
43 FBB_WCK45_P D4, | woko_t A N 12} vss
43 FBB_WCK45_ N D5, weko_e_A 43 FBB_WCK67B_P R4, |wcko_t B e Fi4 ] vss vopal B10
WeKds ! Pl e— 3 R I F3) Vs Vooal B3
- - BB Da5 ot GG vss vDDQ g .
x16 — DQ8_B vss VDDQ
43 FBB_D55 i
43 FBB_D42 Fo i L Das_A 43 FBB_D48 “r : bao_s Clad vss vooal G
43 FBB_D43 FBB-D40 Da9_A 43 FBB_D52 FEB_D50 ] bato_B TN vbDpaL—¢
43 FBB D40 FBEDS DQ10_A 43 FBB D50 FEEDAY DQ11_B vss vopal E!
43 FBB D45 FBE-DAT DQ11_A 43 FBB D49 FEEDST P DQ12_B H4 l vss vopa| ET4
43 FBB D41 FBE-DT DQ12_A 43 FBB D51 FEEDS P DQ13_B L1l vss vopal F11
43 FBB D44 FEEDE DQ13_A 43 FBB D53 FEEDST N DQ14_B vss VDDA
43 FBB D46 FEEDT DQ14_A 43 FBB D54 - M DQ15_8B vss vopa| H
43 FBB D47 & DQ15_A - FBB EDCS vss vopa| H14
- FBB EDCS 43 FBB EDC6 S 113 | epcis vss vobpal J13
s FoB EDGS i c13 [eocia 43 OGS [ —eemen R3] o s ves vooa| 2
45 FEBEDCS [ TED OB D13 ] gy ! NI ves Vooa| K13
- 43 FBB WCK67 P R11, |wecki_ts N12 } vss vopa| K2
43 FBB_WCK45B_P >>:roglg WCK1_t A 43 FBB_WCK67_N R10 4 weki_e e N,l vss vbDQ ’}4
43 FBB_WCK45B_N WCK1_c A = x:g xggg NTT
P4} vss vopal N
R1 ) vss vopa|-P1
R12 ] vss vopa| P14
R4} vss VDDQ|
R3 ) vss vopal T
T10) vss vopa| T4
T12)} vss VDDQ|
VRAM4C vsSs vDDQ| u10
2 vss vbpal US
FBGA180 U1l vss
common U4} vss
Vit lvss
Vi3l vss
FBB_CMD20 H K1 x vss 1V8_AON
43 FBB_CMD20 FBB_CMD28 &1 ng A VREFC FBB_VREFC 48 vss e
43 FBB_CMD28 FEB_CMDZT G| carh A10 T
43 FBB_CMD21 FBB-CMD29 > SA2-A 1 vep[ A5
43 FBB_CMD29 — CA3_A C416 VPP
_ FBB_CMD: A5 | o @B20P-50-04%-K vpp| V10 c1350 _[c1349 _[ca1
43 FBB_CMD23 FEE-CMD27 i ohan vpp| V5
43 FBB_CMD27 FEETCNDI0 T2 ShsA = 2 Iz
43 FBB_CMD30 FEE-CMD3T Nile ¥ - ¢ ¢ e
43 FBB_CMD31 FBB_CMDTY N73e g:;,: B 3 3 =k
43 FBB_CMD19 —— T S s s g
43 FBB_CMD17 FBB_CMD. 35| CaBl A Close to DRAM z 2 3
43 FBB_CMD22 FBB_CMD26 1o vDD/VDDO E ES
43 FBB_CMD26 CKEA F (18X 0402 1uF) ’ ’
Tok Y5 0 =
ToI [ £10 Close to DRAM
10 vee
;aﬁ; FBVDDQ_MEM A . FBVDDQ_MEM BOTTOM SIDE DECOUPLING UNDER VRAM
1X 060
FBB_CMD16 L T
43 FBB_CMD16 FBB-CMD: »— CAO_B
43 FBB_CMD25 FBB-CMD22 L cas c38 k“ _Cors_[caez
43 FBB_CMD24 FEB_CMD3 112 o B [z €8 2 2
43 FBB_CMD33 FBB_CMD: 5> CAitﬂ i< < 2 2
FER-OMD77 | cre B g 2 2
FBB_CMD30 Ki2) | cac B NE B S S
FEB=CWDST ki She-8 B b4 g |3
FBB_CMDTY Ka! | cas B =
FBB_CMDT K: : CAQ’B
FBB_CMD! R s
R M0, | cke B FBB_ZQ 2 A !
20 Al J14 _2Q 2/ C1075 [c4s52 _[c302 [c365 _[C431 _[C406 _ [C59 3 Ca51 | C362 | cas7 | cso8 | c387 | C353
71 = T o= = - — =8 =/—R N ] N [}
I= =~ = = = = ® S IS ® IS ® N
BN < iR N BN N q= & & & & & c
48 48 43 g 48 gz o8 e g le g |8 |2
FBB_CMD18 N8 < g 3 N8 e e 3 S =1 3 3 @
43 FBB_CMD18 > = 1,0 ReseT % % % % % % ? b 2 b 2 b §
3 ‘ ‘ T L=
43 FBB_CLKIN FBB_CLKIN K10, LK ¢ == FBVDDQ_MEM BOTTOM SIDE DECOUPLING UNDER VRAI DECOUPLING NEAR VRAM
43 FBB_CLKT_P| i J10,3 oLkt
T T |
RFU_A| G5 = 372 _[c304 c3s9 _ [c4sn 425
RFU_B[ 115 ca12 2 T= = €398 T= T2 = (361
= B SR = qg 4 g
3 EEI O EER R
S 5 S g5 S ds
2 2 2 2 I 2
2 2 2 2 2 2
S E S S S E
T T T
c1323 1299 _[c388 440 _[c468 _[Cads
C1275 7=  C400 = = C1304 C402 = =
2 2 2 2 2 = JAY
g S R E ? RRERSSRAGR
g g 42 s 45
NE NE 2 12 428 [Title
3 2 2 2 2
- 49_VRAM Frame Buffer B1
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MEM FBC([31 0]

VRAMS5D

3 I

2

'IIhursdav November 14, 2019

p
FaGA180
common
VRAMSB
2 . FBVDDQ_MEM
FBGA180 FaGA180
common
VRAMSBOMMON Al1 ) vss vDD| A
A3 ] vss vop| A4
NORMAL NORMAL A2 | yss vop [ E10
? vss NE
DQO_A x16 8 VSS VDD
i racor pat A 44 FBC_D25 e v DQo_B ne Bidy vss vop| H
44 FBC D5 baz A 44 FBC_D29 FEC D v DQ1 B ne C10) vss vop[ LT3
44 FBC_D4 bas_A 44 FBC_D28 FBCD3T U DQ2 B ne C12 vss VDD =<
44 FBC_D6 ba4 A 44 FBC_D31 FBCDZ6 y ba3 B ne 3§ vss vop| P10
44 FBC_D3 bas_A 44 FBC_D26 FBCD2T P DQ4_B ne €5 vss vbD
44 FBC_DO Das_A 44 FBC D24 FEC-D30 5 bas_8 e D1y vss VoD
44 FBC_D2 ba7_A 44 FBC_D30 FECOoT DQs_B ne D12} vss vop| V14
_ 44 FBC_D27 & L Da7_B ne D14 )| yas
44 FBC_EDCO EeRd 02 ebcoa - FBC_EDC3 ~ | vss
- _ D2 A a T2 E1
44 FBC_DBI3 | -
D4 - F o
44 FBC_WCKO1_P WCKO_t_A vss
44 FBC_WCKO1_N DS, woko_e A 44 FBC_WCK23B_P R4, |wecko_tB e F12 ) vss
—WeKor plllis e L e— e R R I F1e] ves voDal B10
- - FBC D23 F3 | vss vopa| BS
FBC_D14 B = 0 44 FBC_D23 T 3 DQ8_B STy vss vDDQ (C: ;
44 FBC_D14 — DQ8_A ne 44 FBC_D20 FECD. Daa B vss vDDQ)
44 FBC_D15 FBCD A DQ9_A ne 44 FBC_D22 FBC D27 v DQ10_B Gliy vss vopal £14
44 FBC D8 FECTDT DQ10_A Ne 44 FBC D21 FECDTE (Y] DQ11_B vss vopal &
44 FBC D12 FECTDT DQ11_A Ne 44 FBC DI rEC=DTe P DQ12_B H vss vopa| _E
44 FBC D13 FECTDY DQ12_A ne 44 FBC D19 == i DQ13_B H4 }vss vopal ET4
44 EBC D9 FECTDTT DQ13_A ne 44 FBC DI FECDTS DQ14_B LT vss vopal F11
44 FBC_D11 1 bQ14_A e 44 FBC_D16 = bais 8 vss vopa|-F
44 Fac| FBC D10 S Date A o A - vss vobpa| H
C D10 _/ FBC_EDC2 T13 H14
FBC EDCA 44 FBC_EDC2 EDC1_B vss vDDQ
. FBC EDGH 2 13 [eocra 44 feCEDC? [ ZTECORT Ris | pan ' vss NEESIE
44 FBCEDCT [ FECOBT —D1s | ppy A o ! ves voba[ 2
= 44 FBC WCK23 P R11, |wecki_ts vss vopal K13
44 FBC_WCKO1B_P D11 WCK1_t A ne 44 FBC_WCK23_N R0, weki_e e N12 } vss vppal K2
pos e e e—. 2 1115 I wiokzs N1 VS VabarLE
5 vss vDDQ 711
vss vDDQ
FBVDDQ_MEM P vss vopa| N2
R1 1 vss vopal P1
R12J vss vopa| P14
VRAMS5C R14 ] vss vDDQ
? R3 | vss vopal 11
FBGATE0 R2 T10 )} vss vopg T14
conmon @549-1-04 T2 vss vooal T4
vss vDDQ
FBC_VREFC
51 FBC_VREFC<__} = u vss vopal U5
FBC_CMDO H K1 FBC_VREFC R536 U
44 FBC_CMDO FEC-CMDY Gi | A A VREFQ 3 Vit ves
44 FBC_CMD9 FEC-OMD & SAIA 17 - < vish vSS
44 FBC_CMD8 FECOMD Rt Sa2-h 931104 M V2| vSS
44 FBC_CMD32 FBC_CMD7 H5 > & 2 = V!l Vs 1V8_AON
44 FBC_CMD7 FBC_OMDTT Hio>] Sh4-A S Vv o)
44 FBC_CMD11 = »— CAS_A h o —
44 FBC CMD15 o g1 CA6_A & Q2 = vep| A10
X FBC_CMD TS Nil AN 3 @L2SK3019LT1G = vpp| AS T
44 FBC_CMD14 FBC_CMD: 7 CA8 A £ G vep| V10 1174 [C1203 1196
44 FBC_CMD3 FBC_CMDT 7 - % 46,48,5258 GPIO10_MEM_VREF_CTI V5
44 FBC_CMD1 FBC_CMDG 3 CA9_A % VPP = =
44 FBC_CMD6 FBC CMDTO Sio] SABLA € Je
44 FBC_CMD10 »—| CKE_A s &
] Ao
Tok Y5 2 48
™I 0 Close to DRAM 0 2
oo [ 10 vDD/VDDO ‘
e 36X 0201 0.47uF (18X 0402 1uF)
03 10uF
- Glose to DRam BOTTOM SIDE DECOUPLING UNDER VRAM
_ L CAO_B vee
44 FBC_CMD4 FBC_CMDT R PV FBVDDQ_MEM  x 020 F (2% 0402 1luF) FBVDDQ_MEM
44 FBC_CMD12 FBC_CMD! Mz - 1X 0603 10uf
44 FBC_CMD5 FBC-CMDT T2 SA2-B
44 FBC_CMD13 FECT1D —|cnae
Fee_cvoT L10, | cas B c1190 [c1197 Ev EM bzoe c1211  [c1198 knso c1 c1124 bm
a K12, | cas B = = — — =
FBC_CMDTH KTTo | Car e o2 3|2 = 32 e e = 3 5]
FBC_CMD > casB ax ax ol an iN 2L iN < <
AR K3, |cas B 48 g8 48 a4g 2 g2 2 b &
FBC_CMDS R s 2 2 2 2 2 4 2 b 4
FBC_CMDTO W10? | oRe b Fd Fd b ol F il F 8 3
> 2 Al 14 FBC.ZQ 1A = = = i
zQ 8|
T T
[ R528 2 6 1204 c1173 c1 C1214| C1213| C1208| C1219] C1215| C1129
44 FBC_CMD2 > = I, RESET 121-1-04 = = C1199 B =B IS 8 8 IS
R < e & & & & & &
1 g o s | |g |& | & |8
K10 qe  Hg 2 3 8 8 8 8 8 8
“ pogmoN =2 510 Shes 2 |3 ; 3 H 2 |3 | |3 |3 |3
44 FBC_CLKO_P > t X = X bl | . . =
RFU,A:gg BOTTOM SIDE DECOUPLING UNDER VRAI DECOUPLING NEAR VRAM
RFU_B]
T T |
1288 lc1321 c1257
= C1274 = C1330 C1284 — = C1289
o€ € e
3 B qo
? a9 5P
2 2 2
2 2 2
5 Y 5
1
1169 c1202 _fc1 c1153 _[c1212
€1206 195 <= - = = T = V) EREREERAGRA
Je c c s iz 3
2lx I N 2L G¢ <
3 g 3 43 42 a2 e
NE g g RS dq5 pe
% b b b 3 3 50_VRAM Frame Buffer CO
[ ize Document Number GM7M P ev
Cust XX A
BOTTOM SIDE DECOUPLING UNDER VRAM
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MEM FBC[63

32]

2

VRAMED
»
FacATe0
VRAM6EB COMMON
? resmso FBVDDQ_MEM
VRAMBA FBSAME0 common ¥
NORMAL NORMAL 21 vss VDD
vss VDD
FBC_D38 B A
44 FBC_D38 = DQo_A FBC D! x16, 2. vss VDD
44 FBC D34 o A bat_A 44 FBC_DS6 FHE’U?E 3 DQO_B e ? vss VDD
44 FBC_D36 FEC-D39 baz A 44 FBC_DS7 FBC D55 U pat_8 e 514 USS Voo
44 FBC_D39 FatDs bas_A 44 FBC_D58 FBC-D59 v baz B e 1o USS vbD
44 FBC_D35 FBoD Da4_A 44 FBC_D59 e DQ3 B ne S| VSs VbD
44 FBC_D32 FBCD: bas. A 44 FBC_D60 FBC-DBT F: ba4 B e N vbD
44 FBC_D33 FBC D & b%eA 44 FBC_D61 == DQ5 B e &2y vss VDD
44 FBC_D37 - DQ7_A 44 FBC.D62 FEC=DE DQ6_B N €8 vss VDD
- FBC_EDC4 2 44 FBC D63 = DQ7_B NC 57 vss VDD ViF
44 FBC_EDC4 = B2 EDCO_A B FBC_EDC7 T2 o Vss VDD
44 FBC_DBI4 = DBIO_A 44 FBC_EDCT FBC_DBT EDCO_B oo vss
- D4 44 FBC_DBI7 = R2_ | osio_s e EE.: vss
44 FBC_WCK45_P WCKO_t A - vss FBVDDQ_MEM
P S — v N 44 FBC.WCKSTE. Re, [woro e | £ vas ooa
44 FBC_WCK67B_! < B e Fip | VSS
FBC_D40 X8 - 44 FBC_D51 S ull_ 'bas B F1e Ve vbba
44 FBC_D40 FBC_ D% i bas_A e 44 FBC_DS0 rRCD15 5 Do B £ vss vDDQ
44 FBC D43 FRC DS DQ9_A e 44 FBC D48 FRC DS U DQ10_B | Vss vDDQ
44 FBC_D46 rac o7 DQ10_A ne 44 FBC D49 FBC-DS & bar1_g cia | U3S ybba
44 FBC D42 FEC DA% DQ11_A N 44 FBC D53 FECTDS: = DQ12_B vss vbbQ
44 FBO D44 FECD3 DQ12_A ne 44 FBC D52 FECTDS DQ13_B vss vDDQ
44 FBO D45 FECDz DQ13_A NC 44 FBO DS5 FEC=D5% N DQ14_B H vss vbba
44 FBC_D47 PR DQ14_A ne 44 FBC D54 = M DQ15_B H4 l vss vbba
44 FBC D41 = L Dais_A e - FBC_EDC6 LT vss vopal £
- FaC_EDCS 44 FBG_EDCG FECTBT R Epote vss vooal £t
44 FBC_EDC5 = C13  ['Epci_a oo 44 FBCDBIG a R13 | pBi1_B vss vopa| AT
44 FBCEDCS  [ZTECoem b3 | hoy R . - ves Vool
- 44 FBC_WCKG7_P RILy—| wok1.t8 vss vopg 413
44 FBC_WCK45B b1 WCK1_t A bl 44 FBc’WCKefNB—RmbO WCK1_c_B vss vobpal 72
P s e — v R S I WCHKET kv Vobal k13
VSss vDDQ
N vss vopa/ L1
vss vopal L14
P11} vss vopa[ N1
VRAM6C P4 J vss vopal N4
» Rl vss vopa| P1
FBGATE0 R12} vss vopa| P14
common R14 ] vss vDDQ
R3 J vss vopa[ T
E vss vopa| T4
VvSss vDDQ
FBC_CMD20
44 FBC_CMD20 e 22 cho.A VReFCy K1 FBC_VREFC 50 I ves vona e
44 FBC_CMD28 — ot SAIA U1 yss
44 FBC_CMD21 FBC CMDZ9 F127 | cas A c778 U14 }vss
44 FBC_CMD29 FBC_CMD: 5 o @820P-50-04X-K v
44 FBC_CMD23 FBC-CMD! Hio* ] SA%A v vss
44 FBC_CMD27 FBC_CMD30 Ji2) 822—2 V: 323
44 FBC_CMD30 FEC_OMD3T > 1V8_AON
a JIT) | ca7 A V4l vss [
44 FBC_CMD31 FBC_CMDTY J -
44 FBC_CMD19 FEC_CMDTT ] CASA A10 T
44 FBC_CMD17 FBC_CMD: T gﬁgTAA 322 A5 T
44 FBC_CMD22 FBC_CMDZ6 y '
44 FBC_CMD26 = G1 CKE_A vee vig ksez lcos2 Esga lcot9
ok, 2
=) &
Too [ {10 15 @
T™S Close to DRAM B S
VDD/VDDQ Around DRAM 2 >
36 0201 JuF (18X 0402 1uF) uE ’ 0
FBC_CMD16 3, | caos 03 10uF sF
4 Fac_ounts Fee o ] SA%-8 Close to DRAM
¢ FBC CMD27 M - vee
44 FBC_CMD24 i i CA2_B FBVDDQ MEM . FBVDDQ MEM BOTTOM SIDE DECOUPLING UNDER VRAM
44 FBC_CMD33 Fee e > cas B ) | g
FBC_CMD: L v g:g*g
FBC_CMD30 K v CAS*B T T
FaC_CosT K1) | car s 1 c17 lc1o c1o84 [cae3 764 [CT65
FEC_CMDTT +— CAS.B c897 = T= = C1 T = = =
= K3, |cas B = lc c |l c =) =)
FBC_CMD: K5 - N ol BN aAL arn N < 1N
FEC_CMDZ6 " CABI B s H3 EE =] 53 3 & &
= »—| CKE B 114 FBC ZQ 2 A FE S 3 Ng 3 & I
zan waw 2 2 ? 2 2 2 3 3
X . £ £ = = o
FBC_CMD18 Rs20 T
& J1, RESET 121-1-04
44 FBC_CMD18 [ > ® c1e 805 1079 _[c12_[cs 1 c7ee _c770 c767 | co21 | c1092| c763 | Cc766 | C771
=~ I= = TI= = = 3 = TR =B IS 8 8 S
qg 4 g qg 4 g = s |5 |5 |&5 |5 |5
44 FBC_CLK1_N ’Eg{) CLK ¢ 53 3 53 ) 3 S & @ [ @ @ @ @
44 FBC_CLK1_P )| CLK_t a8 2 g2 ae 13 3 e 8 8 8 8 8 8
E x = o z Fl 8 2 2 2 2 2 g
RFU_A| G5 1
RFU_B[ U5 DECOUPLING NEAR VRAM
FBVDDQ_MEM BOTTOM SIDE DECOUPLING UNDER VRAM
D0Q |
T T T T 1
(Co44 1030 1077
= C1080 —= (€882 C1076 (€938 (€890 (834 (884
2 Je
= 2
Sk Hqe
x x
= =
T T T T T T
780 c1003 _{c1004
€768 €808 —= €902 C918 C1050 C965 —= = = V) EREREERAGRA
4z S |
Ho Ho S& & -
EH s 22 2 [Titie
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VRAM7D

VRAM7B .
MEM FBD[31 O] ’ )
— — FaGA180 conmon
FBGA180
common
" o FBVDDQ_MEM
NORMAL NORMAL N
FBD_DS B DQO_A x16 8 At A
45 FBD_D5 ! vss VDD
45 FBD_D1 o000 A bat_A 45 FBD_D30 EEB*B% Us—{ pao_s ne ATS ) vss voo| AT
45 FBD_DO —— baz_A 45 FBD_D28 FED Do U5 DQ1_B Ne = vss voD| £
45 FBD_D3 —— B DQ3_A 45 FBD_D26 FBD-D3T T N A4y vss vop[ ES
45 FBD_D6 —— E DQ4_A 45 FBD_D31 o DQ3 B Ne vss VDD
45 FBD_D7 FBOD E DQ5_A 45 FBD_D25 FEDD Ei DQ4_B Ne g vss VDD 13
45 FBD_D2 FBODF = DQ6_A 45 FBD_D27 RO D20 N> DQ5_B N & vss voD| L
45 FBD_D4 = ba7_A 45 FBD_D29 reo oot DQ6_B Ne vss voD| L2
- FBD_EDCO c 45 FBD_D24 A M2 |pa7B ne fé vss vop| P10
45 FBDEDCO [ TEUORD 02 pgo FEDEDC3 1 S 51 VS voo
4 reo_bew i 4 FebEDCs [ FEvOEn Ry og08) ! DIz Vs Vo[ Vi
D4 WCKO_t A 45 FBD_DBI3 DBIO_B Ne o1 322 VDD
p e e — 11 1 Re, [woro | D3 vss
4 FEDWCKOLN - P e e — 1 11 R Ert]Ves
45 FBD_WCK23B_N _c| | VSS FBVDDQ_MEM
FBD_D23 U 5 o
CTT e o 2 mom S —aE ik
45 FBD D13 FBO-DT ~ > e N F80D 5 X = 10
45 FBD D14 FED D DQ9_A 45 FBD_D22 RO o0 7 DQ10_B T2 vss vooal B1
45 FBD D8 FED-DT DQ10_A Ne 45 FBD_D20 FEDDT DQ11.B vss vDDQ
45 FBD_D12 EBD-DTO DQ11_A N 45 FBD D17 rRD-D1S P DQ12 B ST vss vDDQ g
45 FBD D10 e DQ12_A ne 45 FBD_D19 D DTe L DQ13_B vss vopa| CI1
45 FBD_D15 FBODY DQ13_A ne 45 FBD_D16 FEODTE N DQ14_B Gl4y vss vopal £14
45 FBD_D9 e, DQ14_A Ne 45 FBD_D18 = M DQ15_B = vss vbpal &
45 FBD D11 —~ Dats_A v FBD_EDC2 113 Y USS Y E1a
FBD_EDC1 c13 45 FBD_EDC2 RT3 EDC1_B T vss vopa 222
45 FBD_EDC1 = EDC1_A = 45 FBD DBI2 = DBI_B. vss vbba| £
45 FBD_DBI1 = D13 psit A e B R11 vss vopa £
y o1t P e —iL 0 R ves M T
45 FBD_WCKO1B_P Dla—] WeK1_tA N 45 FBD WCK23 N WCK1_c_B vss vooal 2
45 FBD_WCKO1B_N WCK1_c_A ne ves vooalf
vss vopal K13
m vss vDDQ 12
Q[ T
FBVDDQ_MEM ves N Ty
P i
For N18E-Gl don't need to mount VRAM7 i) VSs voba
vss vDDQ
R1 1 vss vopal P1
R12J vss vopa| P14
R551 R14 ] vss vDDQ)
VRAM7C @549-1-04 R3 Y vss vopal T
? T10 )} vss vopal 114
FBD_VREFC 1K
FBGA180 — Vss VDDQ
reeta 53 FBD_VREFC<__} 13 vss vooal i
R550 T5 | vss vbpa| U5
UT )} vss
FBD_CMDO FBD_VREFC Rz 3 Ji4y vss
| H: K1 - 931-1-04 < v
45 FBD_CMDO FBD-CMDY G1 | A A VREFG @ < vis) Ves
45 FBD_CMD9 FBD-CMDT (The E = v 1V8_AON
45 FBD_CMD8 > cazA lc1320 - vss g
X FBO_CMD: F12 | cas A ® Q15 Va | vss
PR reo_ome H5, | caa A I @L2SK3019LT: =
X FBD_CMDTT 7 - 5] & - A0
45 FBD_CMD11 FBD_CWDT 2| She & 46485058 GPIO10_MEM_VREF_CT Ny T
1 Feo oo RS il CAT_A =3 ¢ ) vpp[ V10 E1z47 bzsz c1240 Ensz
45 FBD_CMD14 e 7 g =5 I
45 FBD_CMD3 FBD_CMDT 7 g:g,: % - VPP C1248 —= o EE
45 FBD_CMD1 FED-CMDS o SASA E g 32
£ Bas, P ST ———oit} | e : :
> 1o 2
X & e
Tk | N5 Close to DRAM 12 1
o1 L £10 vDD/VDDQ Around DRAM
Tpo [ 10 36X 0201 0.47uF (18X 0402 1uF) 2x 0603 10uF
™S 03 10uF 6x 0603 22uF
S;‘;” to DRRM BOTTOM SIDE DECOUPLING UNDER VRAM
FBD_CMD4 L FBVDDQ_MEM  4x 020 F (2% 0402 1luF) FBVDDQ_MEM
45 FBD_CMD4 FBD_CMDT W] SAo-B - 1X 0603 10ut -
i o e arw
S _CMDS FBD_CMDT 112" -
a CA3_B T ‘ c
45 FBD_CMD13 ::S’tmﬂ ™ Caae C1342 [C1267 [C75 1 1254 C1351 _[C1235
= L10, | cas B = = C102 cC104 =
FEO_CMDT Kiz” - T= > = = = =
Ch8_B i< S S IS e 2
 — Koo care 45 93 H3 o3 S s |5
FED_CMOT > CA8.B g8 & Hde g S % @
FBD_CMD6 K3y{cros % % 2 5 5 8 2
8 K CABLB 3 7 ? 7 3 8 3
FBD_CMDTO ™M1 : CKE’B = = y
Za_ A, J14_FBD.ZO1.A
zQ B
c101 _[c103 E?s b c1303 Eu c1 C1246| C1268| C106 | C107 | C1218| C1255
FBD_CMD2 Ro48 = = = = = = B =R S 8 S S
45 FBD_cwp2 > = L1yQ) ReseT 121-1-04 I I e g 12 33 S |e |s |6 |§& |5
8= 8= 4= & s g3 45 45 g |2 |8 |2 g |8
Ho o He He (=3 K= W w
w0 : B B s B o 2ENENENENE
45 FBD_CLKO_N () CLK_e > > > > > > = B : } : =
45 FBD_CLKOP ‘”0' et DECOUPLING NEAR VRAM
FBVDDQ_MEM
RFU,A:gg Q BOTTOM SIDE DECOUPLING UNDER VRAM
RFU_B|
T T T T |
c1346 1339 c1310 _[c1301 lc1331
= C1264 C1266 —= C1336 —= —r= C1290 = (C1337
g o€ J€ g e
43 =43 43 g 43
g8 513 55 S q95
2 2 2 2 2
2 » 7 |3 »
X 5 Y N 5
T T T
1283 _[C1287 1285 _[C1335 _[C1352
= = = C1319C1281C1308 5= —= = V) EREREERAGRA
= ¢ g ¢ d2 32
3 92 52 42 g2 & [Title
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MEM FBC[63

32]

?

45 FBD_CMD20
45 FBD_CMD28
45 FBD_CMD21
45 FBD_CMD29
45 FBD_CMD23
45 FBD_CMD27
45 FBD_CMD30
45 FBD_CMD31
45 FBD_CMD19
45 FBD_CMD17
45 FBD_CMD22
45 FBD_CMD26

45 FBD_CMD16
45 FBD_CMD25
45 FBD_CMD24
45 FBD_CMD33

45 FBD_CLK1_N
45 FBD_CLKi P

45 FBD_CMD18 >

=

FBGA180
VRAMEZOMMON
NORMAL
FBD_D35 5
i e T e
45 FBD_D32 o B3 | paz A
45 FBD D37 o B2 | pas_A
45 FBD D34 ] E3 | pQ4_A
45 FBD_D39 S E2_ | pas_A
45 FBD D36 IS F2_| pas_A
— FBD D G2 /
45 FBD D38 Da7_A
FBD_EDC4
4 FoDEDCY [ >—rmomow 5 S0t
45 FBD_DBI4 = DBI0_A
45 FBD_WCK45_P g;‘ WCKO_t_A
45 FBD_WCK45 N WCK0_6 A
x16 X8
FBD_D43 s
P Feo_DIT B "
% oo o EaD DQ10_A ne
5 | Do DQ11_A Ne
45 FBD_D40 oo 5 pori A NC
i Fop-bis FED-D% £ Bars A "
i Foopar oo F DQ14A o
. FED-D% w
45 FBD D45 A DQ15 A oS
FBD_EDCS
45 FBD_EDCS = g}g EDC1_A oND
45 FBD_DBIS = DBI_A -
4 Feowonse P[> pip e A |
45 FBD_WCK45B_N WOK1_c_A N

45

45
45
45
45
45
45

VRAMSB
FaGA180
common
NORMAL
16 )
FBD_D56 FBD_D56 U ba0_8 -
- FBD-D59 v e
FBD_D59 D1 B
- FBD-D58 ; e
FBD_D58 FEDDeo DAz B
FBD_D60 mrr= U D3 B e
FBD_D57 FBD-DE: [2 DQ4_B N
FBD_D62 FBDDBT P DQ5_B Ne
m N NC
FBD_D61 DR D6 B
FBD_D63 = M DQ7_B Ne
FBD_EDC7 T2
45 FBD_EDC7 12 |eocos oo
45 FBD_DBI7 = DBI0_B Ne
45 FBD_WCK67B_P gg WCKO_t_B e
45 FBD_WCK67B_N WCKO_c_B e
FBD_D49 EEB*B“;Q u DQs_B
FBD_D48 FBD-DS: v DQ9_B
FBD_D52 = U DQ10_B
FBD_D50 RO DS Y DQ11_B
FBD_D55 FRD-DS DQ12 B
FBD_D53 FBDD5T P DQ13_B
FBD_D51 RO Dt DQ14 B
FBD_D54 - DQ15 B
FBD_EDC6
45 FBD_EDC6 = ;}g EDC1_B
45 FBD_DBI6 = DBI1_B
45 FBD_WCK67_P g:s WCK1_t_B
45 FBD_WCK67_N WCK1_c_B

For N18E-Gl don't need to mount VRAMS8

VRAM8C
p
FaGA180
common
FBD_CMD20
FED-OND i ShoA VREFC
FBD_CMDZT Ga | CAZ_A
FBO-CMDZ9 A2 Caah
FBD_CMD: A5 Carn
FBD_CMD2T q Sheh
FBO_CMD30 T2 S
FBD_CMD3T T AN =
FED_CMDTY J NN
FBD_CMDT J37 CA97A
FBD_UMD: J5 | cABLA
FBD_CMD26 o A
TeK [ 5
TDI
TDO [ §10
™S
FBD_CMD16
FED-OND w08
FBD_CMDZ2Z M4 CAZ*B
FBD_CMD. 1120 | cas B
FBD-CMD: >
FBD_CMD27 70| Sae b
FBO_CMD30 K12 Shoo
FBD_CMD3T K] ae o
FBO_CMDTY K> onv e
FBD_CMDT K et
FBD_CMD: K5 CABTB
FBD_CMDZ26 M10” | oke B
20 Al J14 FBD ZQ 2 A
zQ B
FBD_CMD18 a1
O RESET
K10 ,~ cLk ¢
J10 :‘O CLK_t

K1 FBD_VREFC 52
C1251

@820P-50-04X-K

FBVDDQ_MEM

(2x

=

0p00-

-av0-0L-nt |
0p00-u

~av0-0L-nL |

Q
N
8
g
@
8
g
N
3
8

R553
121-1-04

0b0o-

-avo-oi-ni |
000-

~av0-0L-nL |

VRAMSD
FBGATE0
commion
FBVDDQ_MEM
A1, vss vDD| A
AT3 ] vss voD| Al4
A2l vss vop| ET0
Ad ) vss vop| E
BT} vss vop[ H13
B14 ] yss vop| H
C10] vss vop [ LT3
C12 ] vss vop[ L2
C3 )} vss vop| P10
C5 1 vss VDD
D1} vss VDD
D12 J vss vop [ V14
D14} vss
E'i‘ vss
2 FBVDDQ_MEM
F1l vss ?
F12 ) vss
Fid ) vss vopa| B10
F3 ] vss vopal BS
vss vopal €
G2l vss vopa| E11
G4 }vss vopa| 14
vss vopa| &
H vss vobpa| E
H4 J vss vopa| E14
LT1 ] vss vopa| F11
vss vopa| F:
vss vopa| H
vss vopa| H14
vss vopa| J13
vss vDDQ|32
NT ) vss vopa| K13
N12 J vss vopa| K2
Ni4 }vss vopal L1
N3 J vss vbpal L14
P11 vss vopa| N1
P4l vss vopaf N4
R1 ) vss vopa| P1
R12 )} vss vopa| P14
R14 ] vss vDDQ
R3 )} vss vopa| T
T10, vss vopa| 14
T12)} vss vDDQ
vss vppal U10
vss vopal US
vss
U14 ] vss
Vi1l vss
V\‘/ vss
\Z §§2 1V8_AON
vpp| A0 T
= vpp| AS
vep| V10 1305 1261 |C1318 1322 1260
vepl V5 = = = =
< < < e
b 2 b o
1S 5 & @
4 2 4 &
2 2 2 3
Around DRAM ” ”
1uE) ouF —
22uF
BOTTOM SIDE DECOUPLING UNDER VRAM
0402 1up FBVDDQ_MEM
S
11 [c32 23 1341 _[C1345
= C1280 c27 = C1316 C1307 = T=
(= = =} o
N N < <
3 3 & &
qe 2 @ @
F F 8 8
o0
14 Lma ‘ESSZ LC1224 C1221LC1223LC20 LC15 LC1256
= 8 =R N N N N
¢ g s | s |5 |5 |5 |85
S ) > g g @ @ @ @
qe  He 3 8 8 8 8 8 8
El E 8 2 ? d ? d ?
5 > 2 ¢ =
1
VRAM

DECOUPLING NEAR

FBVDDQ_MEM BOTTOM SIDE DECOUPLING UNDER VRAM
RFU_Al G5
RFU_B| U5
lc1200 1262 Lﬁse ng kms jg 1327
= C1286 —= C1317 — = = —= C1207 —= =
HIR RIS ag s ¢ € ¢
ER e 2 42 2 g 3
He He & g <2 4 ®
2 2 2 2 2 2 2
% X X Y N 5 X
]2 b e T
c1 1279 _[c1 1306 _[C1324 c1347 _[c1259
B = = = = C1265C1253 5= = 2 RHERSERAGERA
BN BN < L AN e e
ER EiR 2 g i3 & & [Title
N N 13 13 N ® @
% 3 3 ? ? 3 3 53_VRAM Frame Buffer D1
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GPUTI

BGA2220
CommoN

722 v00_13

VoD
VDD
VDD
VDD
VDD

N17E (GB4-256)
UNDER GPU NEAR GEU
01 o LuE)  2X4T00F
NVVDD
Q@ PLACE UNDER GPU
T T T
C802 [cos9 c776 [c642 [c1035 [ce65 [c688 [C649 [c843 [C798 [c813 [c912 [C1022  [C1058 c761 |C844 [c784 [c875 [C1057  [C856 891
= C1065(C892 == (€972 —|= = 7= €678 = T = = T = T = T T T = = = = =
GPUIM GPuty = g g = g = = = < g = = g g g = = = g g <
son sona 2 g 2 2 g 2 2 2 g g 2 2 2 g g 2 2 2 g g 2
Svaon Sviaon 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
222 Vo033 oaz o0 23 x = S S = x S x = = = = = = = S x S = = B
NVVDD D
VDD VDD " 0 > Por 12
VDD VDD VoD i 2 i 2o i 0402 m-cO402 m MBYETOM S IDEDECOUP LING2UNBER GEY 2
voD VoD VoD
VoD VoD VoD
VDD VoD VDD 1l
VoD VoD VoD coa2 799  [c739  [cro4 o2z [cr41 |c7e9 [cees [c726  [c7o7  [cT48 [cB19  [CO13  [C826 (G969 [C995 (C8s8  [ces0 [ces4 [c732  [c1037 (774
VoD Voo Voo T2 €038z = = €655 T2 T2 T2 T2 2 = T T = 1= 1= 1= C1064 T2 = 1= 1= 1= 1=
voD voo voo < g ¢ < < ¢ g < < < g ¢ < < < g < < < g g <
VoD VDD VDD 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 s
Voo VoD VoD 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Voo Voo Voo 3 ? ? 3 3 ? ? 3 3 2 ? ? 3 2 2 ? 3 2 3 ? ? Ed
VDD VDD VDD = = = = = = = = = = = = = = = = = = = = = =
voD VoD VoD
VoD VoD VoD
VoD s s 4 M-c0402 m-c0402 m-cO M-c0402 m-c0402 m-c0402 m-cO 402 m-c0402 m-cO402 m-cO402 m-cOA 402 mc0d02 MEGTETOM S TDEMOPECOUBLING? UNBER GBY?
VDD VDD VDD
VDD VDD VDD
VoD VoD VoD T [
VDD VDD VDD [c653 [c753 [c829 [c894 [c923 |C1008  [C738 [C1060 [C1040  [C860 [cos8 |c1010 [C1029  [C895 c818 [cas7 [c893 [c1028 [cae9 992
VoD voD voD = = €693 T (830 C670 - = = = = = = = = c970 = = = T = = ce44 T =
voo voo voo g g g g g g < < g R g = = R g = < g R <
VoD VoD VoD 3 3 s 3 s s 3 3 3 s s 3 3 s s 3 3 3 s 3
VoD VoD VoD g g g g g g g g g g I3 g g I3 I3 g g g I3 2
voo VoD VoD 3|2 3 20012 2 |2 2 |2 12 |2 F F I - - S 22
VoD VoD VoD S S E E = = E E E = = = S = = S S S = B
DD VDD VDD
VDD VDD VDD
VoD VoD v 402 m-c0402 m-c0402 M-c0402 m-c0402 m-c0402 m-cO 402 m-c0402 m-cO402 m-cO402 m-cOA Mc0402 m-BESETOMAE TDEOPECOUWELINE?? UNDER GBY?
voD VoD
VoD VoD
VoD VDD T T T
VoD VDD VoD C701  [c993 [C1013 _[ces2  [ce74 [Coss [coe4 [c773 [co25  [c1054 [coo8  [C679 (8OO [C652 c702
Voo Voo Voo Clo11 = = = = 1= CO67T= T= T= T= 1= T= T= = ~1= €924 —7T=
voD voo voo < g ¢ < < ¢ ¢ < < < g ¢ < < ¢
VoD VDD VDD 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
oo Voo VoD 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Voo Voo Voo 2 ? ? 2 3 ? ? 3 3 2 ? ? 3 3 ? °!
voD VoD VoD El B B E El S S ES x x E S x x S
VoD VDD VDD
voD VoD VoD
VDD VDD VoD m-c0402 m 2 m m 0402 m-c0402 m-c0402 m-c0402 m-c0402 m-c0402
VDD VDD VDD BOTTOM SIDE DECOUPLING UNDER GPU
VoD VoD VoD
VoD VoD VoD
VDD VDD VDD NvvDD
Voo VoD VoD PLACE UNDER GPU
VDD VDD VDD
VoD VoD VoD T T T
VDD VDD VDD C1045 [C681 [c730 [c749 [c635. [c926 [c815 |c8o1 C751 [c703 [C1059  [C839 [c639 |ca40 [c991 [c896 C740 |ca7o [c853 [ca41 873
VoD Voo Voo T= = 1= = = = =~ 1= = =~ €04 - T= T= ~ = 0971 = = = C1024= = €682 =
Voo Voo Voo < < IR IR < < < IR IR < < IR < < < IR IR < < IR <
VoD VDD VoD 3 3 =) =) 3 3 3 =) =) 3 3 =) =) 3 3 =) =) 3 3 =) 3
voD VoD VoD g g g g g g g g g g g I3 I3 g g I3 I3 g g I3 2
Voo VoD VoD E - T N - R - F - S I - 22 |2 32 3
VoD VoD VDD E E = = E E E = = x S = = S S = = S S = B ]
VDD VDD VDD
VDD VDD VDD
VoD VoD v 402 m-c0402 m-cOA02 m-cO402 402 -c0402 m-cO402 m-cO402 m-cOA M-c0402 m-c0402 m-c0402 m-cO 4 m-c0402 m-c0402 m-cO m-c0402 m-c0402
VoD VoD VoD BOTTOM SIDE DECOUPLING UNDER GPU
VoD VoD VoD
VDD VoD VoD T T T T T
VoD VDD VoD c729 [c1025 [coos 786 [cos 103 | coss [ce3s 056 _[c827 ot0  [cass C907 [clot4 _[c750 [C1009 [C775 990
VDD VoD VoD = = = C1068 = = €814 —T= = =~ €988 T2 = = €871 —= = = = = €668 —T=
voD voo voo < < g < < g g < < < < g < < < g <
VoD VDD VDD 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 >
Voo Voo VoD 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Voo Voo Voo 2 2 ? ? ? ? ? 2 2 2 2 ? 3 2 2 ? Ed
VoD VoD VDD El El B E El B B ES ES x x S x x x E ES
VoD VoD VoD
voD VoD VoD i i , i R o
VDD VDD VDD S " = m-c0402 m = m-c0402 m Qa2 BOTTOM*S IDE*DECOUPLINE2UNBER GPU
VDD VDD VDD
VoD VoD VoD
VoD VoD VoD T T T T T N
Voo VDD VDD 705 C920 (731 ) 859 838 [c831 _[c785 _[c1052 1085 [c803 _[c817 905 [caet 1053 816 989
VoD VoD VoD T= T= 1= 1= T= C1023 1= = T= = T= T= “T= €872 (€691 = —T= “T= C666 = (689 —T=
voo voo voo = = < < = < < < < < = < < < < < <
VoD VoD VoD 3 3 s s 3 s 3 3 3 s 3 3 s 3 3 s s
VoD VoD VDD g g g g g g g g g I3 g g g g g I3 2
Voo VoD VoD 2 12 12 |2 7 2 012 B |2 2 2 7 2 2 2 3 3
VDD VDD VDD = = = = = = = = = = = = = = = = =
VDD VDD VDD
VoD VoD VoD
VoD VoD DI m-c0402 m-c0402 m-c0402 m-c0402 m-c0402 m-c0402 m-c0402 BOTTOM*S IDE“'PECOUPLING UNBER GPU
VoD VoD
VDD VDD
T T T T
[c752 [C728 [c833 [c953 [co73 |C742 [c656 [co52 [c683 [c788 641 [C1026
NWDD_SENSE KIS GPU_NWDD_SENSE 61 = T T2 T2 T2 T2 Tz Cc1066 = Cl012C667 C669 —T= T2 = =
GND_SENSE GPU_GND_SENSE 61 R € € € R R € R € R R €
R O A O O H : 2 2 L
2 2 2 2 2 2 2 2 2 2 2
x S S S = = S = S = =
m 2 m-cl m m m m-cl 2 m-c0402 m 402
BOTTOM SIDE DECOUPLING UNDER GPU
NVVDD
st Lsae Esw 736 km ksso 917 [C735 (696 keu km kw Ew sza kmm qu kem Esu szz kmez keAe keAs km
SR IR OB IR E IR I EEEEEEE I E BB
: O 15 15 12 15 15 15 12 15 18 15 15 1B g B 1E B OIE 1B 15 OIS
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Table 11.4 FS_OVERT* Strap Enablement

1V8_AON

Strap Pins === Note v_ FS_OVERT> Functfon o)
ROM_SO| ROM_SI [ ROM_SCLK {\\ <SS
Voltage (V) L L C FS OVERTT function ENABLED ? ?
TEVEL | Min Normal] Max - - P e 173 R180 R196
i 1.5 1.8 1.854 all other configurations (invalid; do not configure)
M 0.5 0.9 1.3
T, 0 0 0.3 Note that configurations other/than the two listed in Table 11.4 must be avoided, as
Z otherwise damage to strap inputs may result.
Tnvalid 1.3V<pin voltage<l.5V @ @ @
0.3V<pin voltage<0.5V For N18x GPUs the hardware {on-PTB) SOR_EXPOSED straps are redacted; ROM_SO, > > >
ROM_SLand ROM_SCLK straps-are no longer provided. The register-based method for ROM Sl = = =
configuringaudio for display links is the only method provided. This method is 59 ROM_SI < ROM SO g g g
implemented in VBIOS settings. 59 ROM_SO < ROM SCLK = » »
Based on RVL_07916_001 V10 JUNE 2017 59 ROM_SCLK < | =
GDDRS POWER
Density | Vendor Part Number Strap [Strap 2 [Strap 1 [Strap 0 R193 R174 R195
8Gb Samsung K4780325BC-HC14 C-die 0X0 L L L 1.25V/1.35V
8Gb Micron MT61K256M32JE-14:A A-die| 0X1 L L H 1.25V/1.35V
8GDb Hynix H56C8H2AMIR-54C_M-die 0x2 L H L 1.25v/1.35v N18E-GZ only 3 2 2
o
= 2 R
4Gb Samsung 0x7 H H H a I a
1Ch Hynix 0%6 H H T S R s
4Gb Micron » »
1V8_AON —
|Samsung |0x0 |K4780325BC-HC14 v v v 179 R178 R175 R186 R152 R172
Micron _[0x1_[MT61K256M32JE-14:A v v v
59 STRAPO
59 STRAP1
59 STRAP2
59 STRAP3
59 STRAP4
59 STRAP5
Strap5,4,3 LLH
Y 1:SMB_ALT ADDR ENABLE
» SMB_ALT_ADDR Enable: This strap function allows an alternate SMBus address to be 0:SMB ALT ADDR DISABLE
contigured, so that graphics circuits with multiple GPUs can have separate SMBus - R177 R176 R188 R187 R165 R169
connections for each GPU. In dual GPU configurations, use of the alternate address on one 1:DEVID_SEL REBRAND
CPU 5 sS4y - o I T 3 0:DEVID SEL ORIGNAL
{by setting this function to ‘1’) avoids conflicts between the two GPUs on an SMBUS port. —
The "SMB_ALTADDR disabled” setting ('0") is correct for single-GPU graphics circuits. 1:PCIE_CFG LOW POWER
» DEVID_SEL: NVIDIA defines an original and a re-brand Device ID on a per-GPU basis. 0:PCIE_CFG HIGH POWER
This Device ID Select strap function allows selection between the original PCle Device 1:VGA DEVICE ENABLE
ID defined for the GPU (via a function setting of ‘0"}, and the alternate “re-brand” 0:VGA DEVICE DISABLE ¢ hd d A d
Device ID defined for the GPU (via a function setting of “1"). —
» PCIE_CFG: This function sets electrical characteristics of PCle lanes, in particular signal 1
amplitude (swing). A setting of ‘0’ selects normal (full) signal swing. N18x graphics B 5 =$ li* 4 ‘-ﬁ
circuits should strap for this setting. (A setting of ‘1" designates reduced signal HHEE{E‘-M EEA—J
amplitude, available if special concerns require. Consult NVIDIA for guidance.)
» VGA_DEVICE: This strap function is used to report the graphics circuit either as a 3D Title
device (class code 302, designated by a setting of ‘0’ for this strap) or as a VGA device 60 GPU N1 8E STRAP
(class code 300, designated by a setting of ‘1") to the host system. The 3D Device (class 5; =
code 302, strap="0)") setting is correct for most M5-Hybrid notebook GeFeorce graphics. 1ze Document Number Rev
circuits (consult NVIDIA for details on proper bit setting for MS-Hybrid solutions): A G M 7 MXXP A
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DGPU POWER SEQUENCE

]

-

DGPU_PWR_EN '
1.8V_AON Y

GPU_1.8VMAIN_EN ': >|

1.8V_MAIN

NVVDD

NV
ﬁ_

PD No.2

PEX_VDD

VPP(GDDR6) i/

FBVDDQ_MEM

|

PEX_RST#

POWER UP sequence is required:1. 8V_AON->1. 8V7MAIN—>NVVDD—>/PEXiDVDD—>FBVDDQ7MEM

.The ramp time for any rail must be more than 40us and is recommended to be less than 2ms.

.Delay From GPU 1.8VMAIN EN to PEXiDVDD/PGiPEX7VDD) must NOT exceed 4ms.

.Delay From 1.8V AON to PEX DVDD/PG PEX VDD) must NOT exceed 20ms.

.The ramp-up overshoot should not exceed the silicon reliability limit voltage

.Power up NVVDD must be 90% before PEX DVDD and NVVDDS can start ramp up.

.Power up 1.8V_AON must be 90% before NV 3.3V ramp up.

.All 3.3V devices that connect to the GPU must be powered after 1.8V _AON ; GPU can't have any 3.3V leakage path before 1.8V _AON present.
.FBVDDQ.USB VPP and 1.8 AON don't need power cycle for GC6

O Joy Ul wN R

POWER DOWN sequence 1is required

.PEX DVDD must ramp down before NVVDD.

.The propagation delay between GPU_1.8VMAIN EN and the NVVDD EN pin needs to be less than 1lms during both power down.

.For GDDR6,VPP must be equal to or higher than FBVDDQ at all time ; use gate logic and discharge circuit as needed.

.All 3.3V devices that connect to the GPU must be ramp down before +1.8V _AON; GPU can't have any 3.3V leakage path after +1.8V _AON and +1.8V_MAIN power down.
.Power down PEX DVDD must be less than 10% before NVVDD can start ramp down.

.Power down NV 3.3V must be less than 10% before +1.8V_AON can start ramp down.
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Version A+ (B4 Change)

Varsion B Change
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