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T14/P14s Gen3, T16/P16s Genl Block Diagram
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10.11.4  Power States

Table 760.  System with M3 State Supported
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Griffin/Roc EVT Planar Logic Schematics

001.Project Name 101.BATTERY INPUT
002.Block diagram 042.MEC1723 (1/3) 102.BATTERY CHARGER (BQ25710)
003.EC list Or Component Tolence 043.MEC1723 2/3} 083.Audio Codec (ALC3286) 103.DC/DC VCC5M (NB:! 9B)
004.Title Pa? 044.MEC1723 (3/3, 084.Audio Connector 104.DC/DC VCC5M_PD (N 693GQ)
005.CPU(01/16):DDI/Type-C 045.Keyboard / Track 085.Audio Jack 105.DC/DC VCC3M (TPS51 9 P)
06.CPU(02/16):DDR(1/2 04 0 CH PAD/FPR OINT/PWR BTN 086.Audio Speaker 106.DC/DC VCC1 R085A/ B705)
007.CPU(03/1 DR(2/2, 087.Audio Bee 107.DC/DC VCC1R (TPS56637R)
ODB.CPU§O4/1 ISC/JTAG 048 APS G-SENSOR 088.ENERGY ESTIMATION ENGINE 108.DC/DC ADL(MP2964
009.CPU(05/16):SPI/ESPI/SMB/CL 049.HPD G-SENSOR 109.DC/DC_VCCCPUCORE(MP86971 L
010.CPU(06/1 C/ISH/UART/GPIO 050.Think Engine (1/2 110.DC/DC VCCCPUCORE DE_CAP
11.CPU(07/1 UDI 051.Think Engine (2/2 111.DC/DC VCCGT(MP86943
012.CPU(08/16):PCIE/USB/SATA 112.DC/DC VCCPC CORE(MP2961
013.CPU§09/1 SI-2/CNVI 053.HDMI Retimer & Connector 093.Smart Card Reader / NFC 113.DC/DC VCCPCHCORE DE_CAP
014.CPU(10/1 LOCK SIGNALS 054.Thunderbolt Retimer B (1/2) 094.LCD / Touch interface 114.BLANK
015.CPU(11/16):SYSTEM PM 055.Thunderbolt Retimer B(2/2 095.LID / IR Camera / MIC 115.DC/DC VCCGFXCORE_D (NCP81 27)
016.CPU(12/1 PU Power %1/2; 056.Thunderbolt Retimer C(1/2 116.DC/DC VCC1R2VIDEO(MP29
017.CPU(13/16):CPU Power (2/2 057.Thunderbolt Retimer C(2/2 117.DC/DC VCC1R8VIDEO (BD93304)
018.CPU(14/16):PCH Power 098.Discrete TPM 2.0 118.Load SW VIDEO
019.CPU(15/16):GND 059.USB PD Controller 119.DC/DC VCC1 ROVIDEO(BDQBSM) o
020. CPU(1 6/1 SéCFG/RESERVED 120.LOAD SW VCC3_SU:
021.MIP| ORT 061.Thunderbolt C Connector PORT C 121. LOAD SW VCCST & VCCSTG
022.SPI F A 062.Thunderbolt C Connector PORT B 122.LO.
023.RTC BATTERY 123. LOAD S
024.BLANK 124.LOAD SW TOUCH PANEL
025.DDR4 SUB CHANNEL-A MD_1 065.TYPEC_DCIN

026.DDR4 SUB CHANNEL-A MD_2
027.DDR4 SUB CHANNEL-B SODIMM_1 067.USB TYPE-A CONNECTOR (AOU)

028.DDR4 SUB CHANNEL-B SODIMM_2 068.USB TYPE-A CONNECTOR 128.System Power Tree
129.System Power Sequence
070.M.2 Socket 3 Module I/F
031.GN18/20-S5 OVR-M
032.GN18/20-S5(1/7) PEG I/F 072.M.2 Type 1216 Module
033.GN18/20-S5(2/7) VRAM I/F
034.GN18/20-S5(3/7) DIGITA / XTAL 074.M.2 Socket 2 Module I/F
035.GN18/20-S5(4/7) STRAP / GPIO
036.GN18/20-S5(5/7) POWER 076.GBE Jacksonville
037.GN18/20-S5(6/7) POWER 2
038.GN18/20-S5(7/7) GND 078.RJ45 Connector
039.GN18/20-S5 : GDDR6 VRAM CH_A
040.GN18/20-S5 : GDDR6 VRAM CH_A CAP
TABLE: Chip Part Dimension
Size [mm] mm Size Code | Inch Size Code
Sanxex a2 o TABLE: Chip Capacitor Thermal Characteristics TABLE: Chip Capacitor Tolerance
1.00 x 0.50 1005 0402
1.60 x 0.80 1608 0603 Tolerance Code
2.00x1.25 2125 0805 Code
2.00 x 1.60 2016 0806 +/-0.25pF c
2,50 x 2.00 2520 1008 -55 10 150degC +/-30ppmidegC NPO +-0.5pF D
3.20 x 1.60 3216 1206 -55 to 125degC +/-30ppm/degC Co0G
i%0xis0 b Ta0 e y
4550 x 2.50 4525 1810 -55 to 125degC +-15% X7R +-10% K
5503250 Soss 2010 Biossae | e Labion ?
6.40 x 3.20 6432 2512




TABLE : Functional Strap
GPP_E19/DDP1_CTRLDATATBT_LSX0_RXD (DDP1 12C / TBT_LSXO Pin VCC
GPP_E21/DDP2_CTRLDATATBT_LSX1_RXD (DDP2 12C / TBT_LSX1 Pin VCC Configuration)
vecs sus GPP_D10/DDP3_CTRLDATA/TBT_LSX2_RXD (DDP3 12C / TBT_LSX2 Pin VCC Configuration)
TABLE : DGFX_confi. " —
[ DEF ViAR DT o] VRMLIE_H o1 g TABLE : -DISCRETE_PRESENCE GPP_D12/DDP4_CTRLDATATTBT_LSX3_RXD (DDP4 12C | TBT_LSX3 Pin VCC Configuration)
= HIGH | 3.3V for HDMI Display I2C (External Pull-Up Resistor Required)
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CPU sideband - PROCHOT# Topology

CPU Sideband - THERMTRIP#

PROCHOT
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“TPM_IRQ GPP_E3/PROC_GPO ARy PAFES EAR_STRAP < EAR_STRAP 21
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are e e
Shath TiE ] oo evs semesg
. — orr 7 sEacs serEso 9
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i_SPKR — GPP_B14/SPKR/TIME_SYNC1/SATA_LED#/ISH_GP6
zorz
e ALDERLAKE P oPU_BGAT744
a4 Top_swap_en 1 @ 00t
TABLE : Functional Strap
GPP_C5/SMLOALERT# (Boot Strap Bit 0)
GPP_H0 (Boot Strap
Top Swap Override DFx Test Mode GPP_H1 (Boot Strap
= TABLE : Strap
GPP_B14/SPKR (Internal PD 20K) | DBG_PMODE (Internal PU 20K) GPP_H2 (Boot Strap GPP_F7 (Reserved) - Should Sample LOW |
i - " HIGI
0 = Disable "Top Swap" mode (Default) 0 = DFx Test Mode Enabled 0000b Master Attached Flash Configuration (Default) ‘ oW ‘ (Defaul) }
1= Enable "Top Swap" mode 1 = DFx Test Mode Disabled (default) 0010b Master Attached Flash eSPl is disable TABLE : Strap,
BIOS on eSPI Peripheral Channel CSME on master attached device . #
0100b L [[GPP_FTO( ~Should Sample LOW |
1000b | Slave Attached Flash Configuration [FIGH | ‘
1100b BIOS on eSPI Peripheral Channel CSME on slave attached SPI ‘ LOW ‘ (Default) ‘ = -
° 008_CPU(4/16): Misc/JTAG | **
e Fiday beonbar e, 2027 Sheel 55T




Boot Halt Consent Strap AO Personality Strap TLS Confidentiality CPUNSSC Clock Frequency JTAG ODT Disable v

Topology

SPI0_MOSI (External PU 4.7K) SPI0_MOSI (External PU 100K) SPI0_IO3 (External PU 100K) GPP_C2/SMBALERT# (Internal PD 20K) | GPP_B23/SMLIALERT#PCHHOT# PP_E6/THCO_SPI1_RST# (External PU 100K)
0= Enable 0= Enable 0. Disable ME Crypto TLS (Defaul) (Internal PD 20K) Er——

0 = JTAG ODT Disable
| 1 = Enable ME Crypto TLS with - | 0 = 38.4MHz Clock (Direct from Crystal) (Default)|
Voo sus
veos sus vocs sus vogs sus vocs sus

= 19.2MHz Clock (Derived from 38.4MHz Crystal)
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TABLE .
Series 1D
seRiEsion LEVEL | 1 9
SeRiEsDt 8
TABLE 3 SERIESDD & moozr mo0zs
MEMORYIDI 10
MEMORY ID VENORYIDD 10 1 T ThinkPAD
PUAARO) PLANARIDD 8
LEVEL [ 4 3 2z . . . 0 TsiX NEC
R0910 | R0911 | R0912 8 ) g g H H H
228 L R of & o & o 8 TABLE
1 NA NA NA ED S 5555 TR ™ 2
0 ASM | _ASM | ASM =1s ] S 20 o 3ol o 2 < | __PLANARID |
elg ° g c]s B H LEVEL| 3 2 1 o
- T o ) -
1 NA_NA_ NA NA
0 | ASM ASM_ASM_AsM
TABLE:
U2501,02601,U2701,02601 . TABLE
Supplier Supplier's PIN Capacity Memory | LCFCPN LEVEL PLANARIDS:0]
Oh (000b) Micron 2EB 6Gb__ | SDP | 8GB -
i
h (001B) 062EB 32Gb | DDP | 16GB EVT 0000b
2h (0106) sameung AGT65WB-BCWE SDP | 8GB T 2001b
3h (011b) KaABG165WB-MCWE DDP | 16GB
ah (100b) i JR-XNC SDP | 8GB L 0100b I
nix
5h (101D) v N DDP | 16GB sV 1111b
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R0122 1_120W 10K 5% 0201 U

scLpap
SOAPRD

1_120W 1K 5% 0201
K5 0201

SDA NFC
SCLNFC

1_120W 22K 5% 0201
22K 5% 0201

ID_CLOSE D!

22 SOA
ACCELZ T

%

HPD  ISHI2C0: 1.8V
EC ISH 12C1 : 3.3V
G sensor ISH12C2: 1.8V

NFC LPSS 12C4:3.3V
PANEL LPSS 12C1:3.3V
ClickPad LPSS 12C0 :3.3V

UePUIE

o trss o o Less usero o g
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Ri018
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0.0402 5P VWWAN PEWAKE Ewso

T4 AN PEWAKE WWAN CFGO Evar
74 WWAN_GFGO Gy
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: 4 LPSS 1200 SCL PAD
ClickPad 46 LPSS_12C0_SDA_PAD ENI

Touch Panel

HPD Sensor

NFC

G sensor for HPD Sensor

Eras
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LpsS 1201 SCLPHL ens
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94 LPSS_12C1_SDA_PNL AT P (2N ek
L HeD ors7
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5 LPSS 1264 SOL NFG e
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49 1H 1202 SOL
49 ISH_12C2_SDA

st 202 st onso

‘GPP_HI1/UARTO_TXDM2_SKT2 CFG1
‘GPP_HIOUARTO_RXDIM2_SKT2_ CFGO

‘GPP_HI312C7_SCLUARTO CTS#M_ SKT2 CFG3ISH GPTBIDEVSLP1B
‘GPP_H1212G7_SDAUARTO_RTS#M2_SKT2_ CFG2ISH_ GPEBIDEVSLPOB.

‘GPP_DIGUART1_TXDISH_UARTI_TXD
P_D17/UARTI_RXDIISH_UARTI_RXD
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‘GPP_B/ISH 121 SDAI2GT_SDA

GPP_HO1204_SCLICNV MFUART2 TXD
‘GPP_HB2C4_SDACNV_MFUARTZ_RXD

GPP_B171205 SCLISH 1262 SCL
GPP_B1612C5_SDAISH_12C2_SDA

evueuono
oDt UARTO_TXDIR0AB S0
S A TOrECie: S5 [ Evze bevorvog

S Dt e Sor i e
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GPP_D;
GPPLD:

K EY31 IS ACCEL2
H GPI/BKIISBKI evsTTSH ALINT
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LPSS Port Assignment
12Co ClickPad
12C1 Touch Panel — RS9 s comcr o e 21541
ISH_12C0[ HPD Sensor
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1/20W_200_1% 0201
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PLACE ON BOTTOM SIDE

VeciRe_sus
; 2 FasupEscR 1 2
Tz TR S 00T @RI W TABLE : Functional Strap
oorhe sus GPP_R2Z/HDA_SDO/1250_TXD
‘[ JalPrior Pz Flash Descriptor Security Override
1 - [ HIGH | Disable Flash Descriptor Security (Override)

TEST PAD LOW | Enable Flash Descriptor Security (Default)
BOTTOM SIDE
DO NOT MOVE AFTER FIX

74 WWAN CFGT

VIWAN OFG1__E¥34 | Gop pigizs MGLK1 OUT
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52 ooex PwAGD Drx pwRcD ewte | o synows cuomc ou
s " v N e

GPP_ROMDA_BCLK/I2S0_SCLK/DMIC_CLK_BUHDAPROG_BCLK
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Fiexible 10 Configuration Pole Port Assignment USB 3.1 Port Assignment
HSIOPort | High Speed Signals Fol HSIO Descriptor pol PCIES P (USB3_P1) USBS P1 | TypeAPort (A0U)
0h Speed Slg! Device | Funciion i for Cle. Net Name Device | Function| = = USB3 P2 | (Type-A or)
PeiEs P2 (UsB3P2) USB3 P3| (PCIES PY
PCHLO | USB3.1#1 /PCle Gen3 i1 oh |usBa1m NA n o BCIES P3 VIWAN Lane 1 . 'PCIES’P 4)
PCHL1  [USBS#2 TPCie Gend #2 won | M [USBITR D2 sl usB3_P2 BCIES Pi WAWAN Lane 0 = (PCIES PY)
PCHL2  [USBST#3 TPCIe Gord #5 2h  [PCRGERIH Enabled PCIE3_P1_L1 BIE3_P5 (WLAN)
USB 2.0 Port Assignment
PCHLS  [USBSi#4 TPCIe Gord # 3h  [PCiEGERIH PCIE3_P1_LO 1ch on BCIES 6 (Reserved) Ll
PCHLs | PCIe Gend 5 [ PCleGend 75 NA oA L o)
PCHLS  [PCIEGend #6 sh [ PCieGend #6 o NA (Reserved) = e
1ch Lane Reversal USB3 3| Fingerprini Reader
PCHLG [ PCie Gend #7 (GBE) 6h  [PCiEGERIHT(GBE) | Disabled PCIES P7 1Fh 6h (Reserved) -
= USB3 4| AGB /1A Hybrid Camera
PCHL? [ PCic Gerd # (GBE) Th PG Gen3 # NA FCIEA (x4) NViie SSD e S
PCHLS | PCle Gend #9 (GBE) OF | PCle Gen3 79 (x4) P NA BOIEd (xd) DaPU Sl Bilsad st
PCHLY [ PCI& GeRd #10 1on 1 PCie Gend #0 (x4) Lane Reversal NA SATA Port Assi USE3 B7 ry - A Pori
PCHL10 [PCis Gana #1717 SATATO 2h  [PEieGend T 0) | pisabled NA [ ort Assignment | P71 (ype-A Por)
isable SATAPO_ | (POIES_PTT) USB2 P8 | (Smari Card Feader)
PCHL11 [PGie Gend #127 SATA 3h [ PEie Gend #13 (x8) NA SREK BT e T2 e
CPU_ALO | PCle Gend xaLane 0 PCle Gend (x4) L0 a PCIES_LO = = GBS ‘BI ) .
CPU_A L1 [PCie Gard waLas T wn | o |FORGERGATI Lane Reversal |  pCiE4_L1 _P10] (Blustooth)
CPU_A L2 [PCI& Gehd KaLans 2 PCI& Gand (%4) L2 Disabled PCIE4_L2 osh Oh
CPU_A L3 [ PGie Gend xaLane 3 i Gand (4 L5 PCIES_ L3
CPU_B L0 | PCle Gend xdLane 0 PCle Gend (x4) LO T POIES_LO
CPU_B L1 [ PCle Gend xdLane 1 PCie Gend (x4) LT Lane Reversal PCIE4_L1
CPU_B L2 [ PClé Geiid xaLane 2 PG Gand (4) L2 Disabled PCIE4_L2
CPU_B L3 [ PCI& Gend KaLane 3 PCiE Gaid (14 15 PCIES L3
weeu
218 poierz moosarar e uszn 10 [E48 uses pio 0P 72
S PR TosaTA sor o [ EL1E 2 po op
o] i e — RFID
29 | poiers mosarao v e
2] PEE T DgATAS T v s B> wmae
5] PeEn rpsATao R fi=] USEEFa o 5 Smart Card Reader
P osATA oo enis
e g e —
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FEEG Rowurs i o et oo 5 Type-C Port C
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Ll e —
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PO B L3 TXP
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PoEs B 12 TXP
BCEE 12T
ECE( B L2 R
PO B2 RN

PO B Lm0

PO B L0 TXP
BCEEL0 T
ECE( B L0 R
PGS B L0 RN

PO B TE 2
ECEX B T2
BCIEX B P2

Poics Rcoup p_mi2os 2 1 0w 150 1% 0201

PCIEX B RN 2

PO B TP 1

PO B 16 0
ECIEX B T00
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M.2 CNVi Mode Selec
uesuns

A28 cs1.p b 1icsi ¢ 0P 2
A8 csi D ON vCSI G DN 2
host] csi o op ocst

] o sl

GPP_F2/CNV_RGI_DT (External PU 100K)
wrow 72

i 0 = Integrated CNVi Enabled
DN C CNVWTDON 72

CIK ¢

s

csi
csi

W
o = CNVWTCLkp 72 -
v D CLKN N - CNVWTGLKN 72 1= Integrated CNVi Disabled
2 o o
e - e auumoie 72 vecype_sus
T in Sop [EVE Ol cwim o 72 2181 A 2 120w 100K 5% 020 A 07 OV
5 i
‘ e auarcte 72 T
~ x CNV_WT_FCOMP | R7216 close to device
3k Csle o
e GPP_FYONY 871 ASPIVART? AXD enAse o 72 A
PP FOONV BAT DTUART2 RTSH - TDT oWl 72
s Bz XTAL Frequency Selection
PP F2GV RGI DTUART X0 RGLDT CWVI. 72
g (GPP_FSMODEM GLKREQICAF XTAL GLkReq [ EF38 CNV CLKREQ ow cknEa 72 GPP_FO/CNV_BRI_DT (Internal PD 20K)
feake LGP B o w s o A REseT 72 [ b
& _FACN_RF_RESETH R -
[ A 0 = 38.4MHz XTAL frequency selected (Default)
G
* % A1a2
| eiaos2 1 v20W 150, 3% 0201 _CSI RCOMP_pss Pl 1=24MHz XTAL selected
I 525 o5t reow 1 s
Csi RGO 2 Vecim sus
34 EPRIVACY ON % GPP_H22/IMGOLKOUTS R1302 close to PCH
15 TAMPER SW DTCT L=

GPP H21IMGCLKOUT2
i

BI2151_ @, 2 \POW 47K 1% 0201 BRI DT OWV
BT GPp HaMGCLKOUT! 72101 @ 2 120w 20K 5% 0201
124 TOUGHPANEL ON <} TOUCHPANEL O R0 _1 2 00402 5P TOUGHPANEL ON U S GeebumcCLxouTOBK4seKs
- oore: R7215, close to device
ALDERLAKE-P-CPU_BGAI744
CNVi_WT_RCOMP
— WL [1ssue Symptom]
All PCle device can't recognize
Tnterface Pin Name | Board Rterm | Board Board Resistor Notes
(Ohm) b parasitic Stuffing [Root cause]
resista | capacitance
-, o GPP_FO strap not correct setting.
(ohms)
pcH Fcao CNV_WT_RC | 150 ohm <05 - Mandatory Pk trace + [Solution]
interface oME +/-1 % pull- Board trace "native” 2 i
L S St be GPIO need to set up “native” and can’t have PU resistance.
sufficient




Lan[
pGPu[
wwan [
WLAN[
ssp [

7
7

PCIECLKs PCIED P7 100} o
PCIECLKS_ PCIES.P7. 100N
PCIECLK3 PCIES B 100M e
PCIECLK3_ PCIES B_100M
PCIECLK2 POIE3 P1 100M: ars
FCIECLKZ_ POIES.P1 100}

PCIECLK and CLKREQ# Port Assignment

Port 0 PCle Gend A(x4) NVMe SSD

Port 1 PCle Gen3 P5 (M2 WLAN)

Port 2 PCle Gen3 P1 M2 WWAN

Port3 PCle Gend B (x4) (dGPU)

Portd PCle Gen3 P7 GbE

Port5 PCle Gen3 P8

Port6 PCle Gen3 P6

(Reserved)
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vecge

aus2
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07 POIED P
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cukout
Gixout

PCiE P6
PCIE NS

2]
2

GPP_ATZISATAXPCIE
GP. EDSATAXPCI
Gp.
cukout
Gikout

PCIE P5
POIE NS
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o om
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cLKouT P

GIE PO
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e
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GPP FI9SRCCLKREQE
GPP_HZUSROCLKAEGSY
GPPHIBISROCLKAEGH
"GPP DBISROCLKREGSK
GPP D7ISROCLKREG2R
GPP DESROCLKREG
GPP_DSSRCCLKREGOY

XTAL U
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RTCX1
ArCASTY
SATCASTS

GPP_ATISRCCLK 078
1SRSVD TPISRCCLK OESY
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TABLE of Y1402 TABLE of Y1401
Vendor |_PIN LCFC PIN Vendor |_PIN LCFC PIN
[_EPSON | X1A0001410003 | SJT0000LM00 | TXC | 8Y38480004 SJ10000SNOO
TXC 9H03280013 5J100011T00 KDS 7AF03840A04 SJ10000XG00
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Table 9.5 SMBALT_ADDR, DEVID_SEL, PCIE_CFG, VGA_DEVICE
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ST and Bosch 12C address is same but can be identified by Chip_|
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TABLE : Functional Strap

POC_GPIO_10 (Flash Share Strap)
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Flash is shared between 2 Re-timers

[[tow ]

Flash isn't shared. 1 Flash per Re-timer
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TABLE : Functional Strap

POC_GPIO_11 (Master/Slave Strap in Flash Sare Mode)
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Set Re-timer to be Slave on shared flash SPIUF
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