LCFC NM-F351

KE452/KE612
Gen5/E16 GEN1 Revl1.O0
Schematic
AMD Barcelo FP6 Processor with DDR4

Rev 1.0
2023-03-09

Security Classification | LC Future Center Secret Data

Title

ssued Date [ 2023/03/09 | Deciphered Date | 2023/03/09

COVER PAGE

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF LC FUTURE CENTER. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY LC FUTURE CENTER NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS

MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF LC FUTURE CENTI

Size | Document Number
c

T T 5




LCD CONN S— AMD DDR4/1.2V
eDP 14"/16"" DPOx2/4 -
FHD/2.2K Channel A DDR4
Barcelo-R L Channel AN\ So-pinin
P
HDMI1.4b TMDS FP6
Connector —
Channel B DDR4
USB Type-C Conn TSBCO DDR4 Memory down
Full Function
APUHDT
Debug Function
PD Controller c =77
RTS5453V ‘ APULPC
2 Debug Function
1 Y
H B P
T : 3 b GPP7 M.2 WLAN
USB Type-C Conn — £ 8 =
Full Function i : g - =
N 3 wcow K am
i 3
= i :
USB 3.2 Gen 1 3 a4 B
en N | e GPP[0:3] SSDI1 Internal
CONN USB3 portl .
AOU Port N1 Micphone
= —4 P16
GPP[8:11] SSD2
+ wJUSBIO T 4 |
USB 3.2 Gen1 | N USB 10 Board Board Conn I
SB3 Port 3,
CONN N\— ] pr3EQx7502MZDEX [N\ Lo =
HDA CODEC
N\ 24 jes CX11880
USB Type-C Conn i -
Full Function USB2.0 X6 SPI SPI Flash
256Mbits
P41 .
- | RTC Battery h ) Microphone Speaker
USB Type-C Conn Headph C
Full Function
P38
. - TPM 2.0
USB 3.0 Gen 1 . AOU Charger b
CONN TI SN1702001 N/$820rert
G-Sensor
Audio
Combo Jack
P32
USB 2.0 _ [ 10 conn ¥2e Thormal S =7\ SM Bus Embedded
- USB2.0 por5 ermal Sensor rm— Controll
EoNR gz =
LED for ThinkPad Logo—
P26
Foweprine Kesmomn | 10 cony ™ Ko s
= ED) =57 I External Connector/Socket
=7 ClickPad Track Point Keyboard Power Button I Internal Connector/Socket
USB2.0 Camera LM
USB2.0 i
. USB2.0 port7
M.2 WLAN/BT I[
Security Classification | LC Future Center Secret Data Title
ssued Date [ 2023/03/09 | Deciphered Date | 2023/03/09 BLOCK DIAGRAM

AND TRADE
DEPARTMENT

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF LC FUTURE CENTER. AND CONTAINS CONFIDENTIAL
SECRET INFORMATION. THIS SHEET N

EXCEPT AS AUTHORIZED BY LC FUTURE CENTER NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY 3

MAY NOT BE

TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D

WITHOUT PRIOR WRITTEN CONSENT OF LC FUTURE CENTER.

T

Gl T




STATE STGNAL SLP_S3# | SUSP# |SLP_S5# |SYSON EC ON
S0 HIGH HIGH ON
S3 (Suspend to RAM) LOW HIGH ON
S4 (Suspend to Disk) LOow LOW ON
S5 (Soft OFF) LOW LOW OoN

Voltage Rails (O --> Means ON

, X --> Means OFF )

Power Plane +3VALW +5vs
+1.2V |*3VS
+5VALW +1.8vs
B9+ +0.75VS_VDDP
+1.8VALW | +2.5V |*0-6vs
+VDDCR_SOC
+0.75VALW_VDDP +VDDC_VDD
State
S0 o (0] o o
s3 o (0] o X
S5 S4/AC Only 0 fo) X X
S5 s4
Battery only o X X X
G3
AC & Battery X X X X
don't exist

USB2 Port USB3 Port PCIE Port
Port Devi
oF evice Port Device Port Device
0 USBC1 Type-C 0 USBC Type-C1 GPPO0~3 55D1
1 USB3.0 portl 1 USB3.0 portl GPPd X
2 Camera 4 USBC Type-C2 GPP5 X
3 X 5 USB3.0 port2 GPP6 LAN
4 USBC2 Type-C GPP7 WLAN
5 USB3.0 port2 GPP8~11 SSD2
6 FingerPrint GFX0~7 X
7 BT
SMBUS Control Table
EC i puIC Barr | cn. PD apy  |USB3.1 | g gaormal cp
Schemic SOURCE arge Redriver ensor | Sensor Expend Module
SMCLKO EC SMB CKO EC % %
SMDATO i 3 \4 X \'’4 X X X X X
HDAT EC_SMB_DA0 Ve +3VL +3Vs
SMCLK1 EC_SMB_CK1 EC
SMDAT1 EC_SMB DAl +3VL X \4 \4 X X X X X X X
e +3VL +3VL
SMCLK2 EC_SMB_CK2 EC
SMpaT2 EC suB A2 43VL X X X \4 X X X X X X
g - +3VL
SMCLK3 EC_SMB_CK3 EC
SMDAT3 EC_SMB_DA3 +3VS X X X X X X X X X X
SMCLK4
supAT4 EC_SMB_CKd EC X X X X X X v v X X
EC_SMB DA4 +3vs +3vs +3VS
SMCLKS APU_SMBOCLK apu
SMDATS APU SMBODATA +3VL X X X X X X X X \4 X
- +3VL
APU_SMBICLK apPU
apu smsipara | +3varw X X X X X X X X X \%4
- +3VS
PD Controller 12C
SOURCE APU
I2C M SCL PD v
I2C M SDA +LDo_3v3 | +1.8varw
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BOM Structure Table

BOM Structure NOTE
HDTE For HDT AMD debug port
LPC@ For LPC AMD debug port
ROME SPI ROM
TPM@ Trusted Platform Module (TPM)
coe COST_DOWN
| ME@ ME Connector
EMC@ For EMI function
EMC_NS@ EMC Reserves
RF@ For RF function
RF_NS@ RF Reserves
FP@ Finger printer
FP_NS@ Finger Reserves
DEBUGE Debug related part
DEBUG NS@ Debug Reserves
Mse@ MS related part
Bar_R3@ 100-000000944
Bar_R50 T 3
Bar_R70 100-000000942

[E14MBPCBE KE452 MB PCB

E16MBPCB@ KE612 MB PCB

PROTECT@ For CC protect

PROTECT NS@ | cc protect Ns

M16GbX4@ Micron 16GB X 4

H16GbX4@ HYNIX 16GB X 4

S166bx4@ SANSUNG 16GB X 4

ToUCHE Touch screen related part
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DDRA_DQSU_N M24.
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DDRA_DOST_N [
DDRA_DQSZP. T
DDRA_DQSZN R:
DDRA_DQS3._ P AA:
DDRA_DQS3 N Y:
DDRA_DOSA_P. AP23
DDRA_DOSZ_N AP2:
DDRA_DQS5_ P AW22
DDRA_DQS5_ N AV22
DDRA_DQS6_P AT20
DDRA_DOSE_N AR
DDRA_DQS7 P AR
DDRA_DOS7 N AT18
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Yt |
DDRA_CLK0_P AJ25

DDR_A_CS0# AL25

8 DDR_A_CST# AMZ6 | MA

MA_CS_L1/MAB_CAS

DDR_A_CKEQ AD24
8 DDR_A_CKE AD25
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DDR A _EVENT# AK2:

3
L oRT A DRAMRSF—ap2r|

MA_DMO/MAA_DM1
MA_DM1/MAA_DMO
MA_DM2/MAA_DM2
MA_DMB3/MAA_DM3
MA_DM4/MAB_DM2
MA_DMS5/MAB_DM3
MA_DM6/MAB_DM1
MA_DM7/MAB_DMO
MA_DMB/RSVD_52

MA_DQS_HO/MAA_DQS_H1
MA_DQS_LO/MAA DQS L1
MA_DQS_H1/MAA_DQS_HO
MA_DQS_L1/MAA DQS L0
MA_DQS_H2/MAA_DQS_H2
MA_DQS_L2/MAA DQS 12
MA_DQS_H3/MAA_DQS_H3
MA_DQS_L3/MAA DQS L3
MA_DQS_H4/MAB_DQS_H2
MA_DQS_L4/MAB_DQS L2
MA_DQS_H5/MAB_DQS_H3
MA_DQS_L5/MAB_DQS 13
MA_DQS_H6/MAB_DQS_H1
MA_DQS_L6/MAB DQS | L1
MA_DQS_H7/MAB_DQS_H
MA_DQS_L7/MAB DQS | iy
MA_DQS_H8/RSVD_58
MA_DQS_L8/RSVD_59
MA_CLK_HO/MAA_CKT
MA_CLK_LO/MAA_CKC
MA_CLK_H1/MAB_CKT
MA_CLK_L1/MAB_CKC

CS_LO/MAB_CA2

MA_CKEO/MAA_CA1
MA_CKE1/MAA_CAO

MA_ODTO/MAB_CA3
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MA_EVENT_L
MA_RESET_L

MA_DATAO/MAA_DATA8

MA_DATA1/MAA_DATA9
MA_DATA2/MAA_DATA13
MA_DATA3/MAA_DATA12
MA_DATA4/MAA_DATA11
MA_DATAS/MAA_DATA10
MA_DATA6/MAA_DATA15
MA_DATA7/MAA_DATA14

MA_DATAB/MAA_DATAQ

MA_DATA12/MAA_DATA7
MA_DATA13/MAA_DATAG
MA_DATA14/MAA_DATA2
MA_DATA15/MAA_DATA3

MA_DATA16/MAA_DATA17
MA_DATA17/MAA_DATA16
MA_DATA18/MAA_DATA21
MA_DATA19/MAA_DATA20
MA_DATA20/MAA_DATA19
MA_DATA21/MAA_DATA18
MA_DATA22/MAA_DATA23
MA_DATA23/MAA_DATA22

MA_DATA24/MAA_DATA30
MA_DATA25/MAA_DATA31
MA_DATA26/MAA_DATA26
MA_DATA27/MAA_DATA27
MA_DATA28/MAA_DATA28
MA_DATA29/MAA_DATA29
MA_DATA30/MAA_DATA24
MA_DATA31/MAA_DATA25

MA_DATA32/MAB_DATA17
MA_DATA33/MAB_DATA16
MA_DATA34/MAB_DATA21
MA_DATA35/MAB_DATA20
MA_DATA36/MAB_DATA19
MA_DATA37/MAB_DATA18
MA_DATA38/MAB_DATA23
MA_DATA39/MAB_DATA22

MA_DATA40/MAB_DATA30
MA_DATA41/MAB_DATA31
MA_DATA42/MAB_DATA26
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MA_DATA46/MAB_DATA24
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MA_DATA48/MAB_DATAT1
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MA_DATA51/MAB_DATA15
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MA_DATA53/MAB_DATA13

MA_DATA54/MAB_DATA9

MA_DATAS5/MAB_DATAS

MA_DATAS6/MAB_DATAS
MA_DATAS7/MAB_DATA7
MA_DATAS8/MAB_DATA2
MA_DATAS9/MAB_DATA3
MA_DATAG0/MAB_DATA4
MA_DATAG1/MAB_DATAS
MA_DATAG2/MAB_DATA1
MA_DATA63/MAB_DATAQ

MA_CHECKO/RSVD_54
MA_CHECK1/RSVD_53
MA_CHECK2/RSVD_68
MA_CHECK3/RSVD_69
MA_CHECK4/RSVD_49
MA_CHECK5/RSVD_48
MA_CHECK6/RSVD_63
MA_CHECK7/RSVD_62

MA_PAROUT/RSVD

M_DDR4
M_LPDDR4

DDR_A DO

DDR_A_DT

AT22 DDR A D48
AP21 DDR_A_D49
ANTS DDR_A_D50
ANTE DDR_A_D5T
AUZ3 DORADSZ
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AT DDR_A_D56
A DDR A D!

CAUT DR A D5

A

A TDR-A_DED

AUT DDR_A_D6T

AP DDR A _DF:

ATT DR A_D63

war

W25

AC2

AC2
=

A
AR
DDR_A_PARITY.

fKz >>DDR_A_PARITY
el o 2V

ucic

— e DDRMBOMD.7] 14

> DDR_B_D[0.63] 14
> DDR_B_MA[0.13] 14

DDR_B_MA(

0 AN29 MB_ADDO/RSVD
—DDREMAZ —AJ30 | MB_ADDI/RSVD

T DDRBWMA3 — AH29 | MB_ADD2/MBB_CAO
—DDRE WM AG3z | MB_ADDIMBA CA4
——DDR B WAS — AG3a0 | MB_ADD4/MBA_CA5
—DDR B WAG —AGai | MB_ADDS/MBA_CA3
—DDR B WAT ——Ar30| MB_ADDG/MBA_CA2
T DDRBMAS ________AG29 | MB_ADD7/RSVD

— DR EWAS ——APso | MB_ADD8/RSVD
——DDREWATU ——Amao | MB_ADDS/IRSVD
——DDR B WATT —aFai | MB_ADD10/MBB_CS L1
—DDR B MATZ — Ag32 | MB_ADD11/MBA_CKE1
T DDREBWATS — Ap30 | MB_ADD12/MBA_CKEO
—DDREWEF —apsi | MB_ADD13_BANK2/RSVD

AP29 | MB_WE_L ADD14/MBB_CKE1
AN29 | MB_CAS L ADD15/RSVD
MB_RAS_L_ADD16/MBB_CKEQ

DDR_B_BAQ AN31

14 DDR B_WE#

14 DDR_B_BAO AM3z | MB_BANKO/MBB_CS_LO

14 DDR B_BA1 MB_BANK1/MBB_CAT

14 DDR_B_BGO D2 | VB BGOIMBA CS_L1

14 DDRB_BG! — MB_BG1/MBA_CS_LO
DDR_B_ACT_N

14 DDRB_ACT N < ORBACIN A |y por URSVD

DDR_MB_DMO

BT MB_DMO/MBA_DM1
MB_DM1/MBA_DMO
MB_DM2/MBA_DM2
MB_DM3/MBA_DM3
MB_DM4/MBB_DM2
MB_DMS5/MBB_DM3
MB_DM6/MBB_DM1
MB_DM7/MBB_DMO
MB_DMB8/RSVD_57

14 DDRB_DQSO_P
14 DDRB_DQSO_N
14 DDRB_DQS1_P
14 DDRB_DQST_N
14 DDRB_DQS2_P
14 DDRB_DQSZN
14 DDRB_DQS3 P
14 DDRB_DAS3 N
14 DDRB_DQS4_P
14 DDRB_DQS4 N
14 DDRB_DQS5 P
14 DDRB_DAS5 N
14 DDRB_DQS6_P
14 DDRB_DQSG_N
14 DDRB_DQS7_P
14 DDRB_DQST_N

MB_DQS_HO/MBA_DQS_H1
MB_DQS_LO/MBA DQS_L1

MB_DQS L7/MBB DQS_L0
MB_DQS_HB/RSVD_61
MB_DQS_L8/RSVD_60

14 DDRB_CLK0_P
14 DDRB_CLKO_N

MB_CLK_HO/MBA_CKT
MB_CLK_LOIMBA CKC
MB_CLK_H1/MBB_CKT
MB_CLK_L1/MBB_CKC

DDR B_CS0#
Aggg? MB_CS_LOIMBB_CA2
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