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Bumblebee (LBB-1) 
Whiskeylake-U Schematics

Project Code: 4PD0G1010001
PCB(Raw Card): 18729-1
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L8:Signal 4

L7:GND

L3:Signal 1

L4:VCC

L1:Component

L6:Signal 3

L2:GND

PCB Layer Stackup

L5:Signal 2

Port 13 (1x)
(Gen 2)
(WLAN)

LP
C

 B
us 24M

H
z

SATA 6Gb/s x1

Port 9 (4x)
(Gen 3)
(SSD)

Active Pen

I2C (ISH_I2C0) ISH

DDR4*2

DDR4-Memory Down 1

Battery Charger

Port 9

Port 10

RBG Camera / IR  Camera 
DMIC Module

USB TYPE-A

HDA CODEC
     Realtek
ALC3287-CG

USB TYPE-C (CS18 Docking)

M.2 WWAN Slot

Port 1

Port 2

Port 3

Port 5

Port 6

Port 7

Port 8

  GbE PHY
Intel 219LM/V

IHDA

Bumblebee-1 Whiskeylake Block Diagram

ME

Clock
Generator

PCI Express x4 Ports

CPU

DC/DC
Converter

Main Battery

Internal Connector/Socket

External Connector/Socket

Internal Switch

USB 2.0 480Mb/s

Embedded
Controller
NPCE388

I2C

Port 14 (1x)
(Gen 2)
(GbE)

LCD
13.3” FHD/HD

eDP 1.3 (2 Lanes)

USB3.0 x4 Ports

C-Link 66MHz(Vpro only)

Port 1

Port 2

USB2.0 x10 Ports
USB 2.0
Port 10  (BT)

12

13

31 33

27

30
24

43

44

74

55

62

66

FingerPrint (Optional)
92

Bluetooth��
CNVi WLAN's BT 61

Touch Panel
55

HDMI 1.4b

55

Power Button

Port 4

       Intel
Whiskeylake-U 
       Series

70

KBC_PWRBTN#

Power (3.3V)

G-Sensor
Thermal Control
LIS2DWLTR

90
NFC (Optional)

Keyboard/Backlight
65

P
E

C
I 3.0

24MHz

SPI Flash 32MB
25

TPM 2.0
91

SPI
4~11,15~23

32.768KHz

SM Bus_3B

TrackPoint

SMBus

61

WLAN on board
Jefferson Peak

Bluetooth

Wireless LAN
    Antenna

Type M M.2 2280-S3

63

SSD

Stereo
Speaker

29 Audio Jack
(Microphone
/Headphone)

66
33

Micro SD Slot

25MHz

Battery Charger/Selector
BQ25700ARSNR 44

DC/DC 1D05V_SUS

DC/DC VCCSA

 0D6V_VREF_S0

DC/DC 1D2V_S3
51

DC/DC VCCGT
48

47

51

52

System DC/DC
TPS51285B

3D3V_S5
5V_S5

VINT20_IN 19V_DCBATOUT

NCP302045LMNTXG
DC/DC VCCCPUCORE

1V_CPU_CORE

45

DC/DC 2D5V_S3

19V_DCBATOUT

19V_DCBATOUT

1V_VCCGT

NCP81253MNTBG 50

1V_VCCSA

19V_DCBATOUT 1D2V_S3

DC/DC 0D6V_VREF_S0
51

1D2V_S3

2D5V_S3

1D05V_SUS

19V_DCBATOUT

19V_DCBATOUT

NCP81218MNTXG
DC/DC IMVP8

46

DC/DC 1D8V_SUS
53RT5797ALGQW

1D8V_SUS3D3V_S5

BT+

I2C (PCH_I2C0)

DDR4-Memory Down 2

2400MT/s

vPro/Non-vPro

(X1802)(X1801)

(X3101)

Card Reader
RTS5232S-GR

NB687GQ-C669-Z

RT8237CZQW

64

19V_DCBATOUT

3D3V_S5

 PCH-LP

Port 3

USB TYPE-A GEN1
36

Port 4

USB TYPE-A (AOU) GEN1
36

Smart Card Reader
94

USB TYPE-C
75

USB TYPE-A (AOU)
36

Touch Panel

36

DP/USB Mux
PS8747

57

75

DP/HDMI Mux
PS8337B

DP

DDI 5.4GT/s

Port 2 USB3.1

74
DDI 5.4GT/s

Port 6

Internal Mic
DMIC Module

HP/MIC

45

25
RTC Battery

KBC_PWRBTN#

I2C

FAN

Thermal Sensor
NCT7717U+NCT7718W

65
ClickPad

SM Bus_3B

26

I2C (ISH_I2C0)
G-Sensor
Angle Calculate Control
LIS2DH12TR

26

Port 1 (1x)
(Gen 2)
(Card)

58

Project Code: 4PD0G1010001
PCB(Raw Card): 18729-1

56

Thunderbolt
Alpine Ridge 

71

93

70

62

WWAN

Wireless WAN
    Antenna

USB 2.0
Port 7  (WWAN)

Port 15 (1x)
(Gen 2)
(WWAN)

Type B M.2 304225MHz
(X7101)

Micro SIM Slot

L9:GND

L10:Component

USB1

USB3

USB4

DK1

Reserved

USB4

USB3

NCP302045LMNTXG

NB687GQ-C669-Z

NB687GQ-C669-Z

63

M.2 1216

USB TYPE-C (CS18 Docking)
DK1

USB TYPE-C
USB1
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USB Type-C
   Adapter

SMB Bus

25

RTC Battery
3D3V_AUX_S5
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M1,2,3,4,5: <3 inches
M6: 1-11 inches
MCPU: 0.3-1.5 inches
Mt <0.3 mils
Main route(M1+M2+M3+M4+M5+M6+MCPU): 1-12 inches

Rb[PECI] and [PROCHOT#]
Impedance control: 50 ohm

(#543016) PROCHOT# Routing Guidelines

Ra

Main Func = CPU

���#�$�

����������	
��	
��	�%&��'�(
�'�)�

If PCH_TDO is set to Termination, R321 is 100ohm.
If PROC_TDO uesd, R321 is 51ohm.

��#*���*�"� *%+#,
��#*���*�"� *%++-

1D05V_VCCST

1D05V_VCCSTG

1D05V_VCCSTG

1D05V_VCCST

PECI_CPU24
PROCHOT#_CPU24,44,46

-TBT_PLUG_EVENT71

PROC_TRST#99
PROC_TMS99

PROC_TCK99

PCH_JTAG_TCK99

PROC_TDI99

PROC_TDO99

PROC_PREQ#99

PROC_PRDY#99

THERMTRIP#_EC40
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R305 49D9R2F-GP12
R304 49D9R2F-GP12

TP304TPAD14-OP-GP 1
TP305TPAD14-OP-GP 1

TP303TPAD14-OP-GP 1

R308
1KR2J-1-GP

1
2

R328 0R2-PT5-LILY-GP-U1 2

R329
49D9R2F-GP

1
2

R326 51R2J-2-GPDY1 2

R301
1KR2J-1-GP

1
2

R321 100R2J-2-GP1 2

4 OF 20CPU1D

WHISKEY-LAKE-GP

../++���/01#

PCH_JTAGX
P6

PCH_OPIRCOMP
BW25

PECI
AR1 PROC_TCK

T6

PCH_TRST#
Y6

GPP_E3/CPU_GP0
CE9

PROC_POPIRCOMP
BP27

THRMTRIP#
BJ1

PCH_TDI
U5

GPP_B4/CPU_GP3
CC35

PROC_TDO
Y5

PROC_TRST#
AB6

PCH_TMS
P5

PROC_PREQ#
W2

PCH_TCK
W6

GPP_E7/CPU_GP1
CN3

GPP_B3/CPU_GP2
CB34

BPM#0
U1

PCH_TDO
W5

BPM#1
U2

BPM#2
U3

PROCHOT#
Y4

BPM#3
U4

CATERR#
AA4

PROC_PRDY#
W1

PROC_TDI
U6

PROC_TMS
T5

R302 499R2F-2-GP1 2

R320 0R2J-2-GP1 2

TP302TPAD14-OP-GP 1

R322 51R2J-2-GP1 2

R319 0R2J-2-GP1 2

BPM_CPU_N3
BPM_CPU_N2

PCH_POPIRCOMP
CPU_POPIRCOMP

PECI_CPU
PROCHOT#_CPU

THERMTRIP#_CPU

PROCHOT#_CPU_R

GPP_E3-TBT_PLUG_EVENT

GPP_B4

PROC_PRDY#
PROC_PREQ#

PCH_JTAG_TCK

PROC_TRST#
PROC_TMS

PROC_TDI

BPM_CPU_N0
BPM_CPU_N1

PROC_TCK

PROC_TDO

PCH_JTAG_TCK

PROC_TCK

PROC_TDO

THERMTRIP#_CPUTHERMTRIP#_EC

CATERR#_CPU
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Port Strap Enable Port Disable Port

Port 1

Port 2

DDPB_CTRLDATA

DDPC_CTRLDATA

PU to 3.3 V with 2.2-k 
±5% resistor

PU to 3.3 V with 2.2-k 
±5% resistor

NC

NC

Design Guideline:
Skylake processor signal eDP_RCOMP should be connec ted to the VCCIO rail via a single 24.9 ±1% �  resistor.

CHECK WHL design guide: DISP_RCOMP

���2

����

reserved for strap
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Main Func = CPU
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1D05V_VCCIO

3D3V_S0

3D3V_SUS

eDP_TX_CPU_P155

eDP_TX_CPU_N055
eDP_TX_CPU_P055
eDP_TX_CPU_N155

eDP_AUX_CPU_N55
eDP_AUX_CPU_P55

DP1_DDI_TX_N071

DP1_DDI_TX_N171

DP1_DDI_TX_N271

DP1_DDI_TX_N371

DP1_DDI_TX_P071

DP1_DDI_TX_P171

DP1_DDI_TX_P271

DP1_DDI_TX_P371
DP1_AUX_CPU_N71
DP1_AUX_CPU_P71

DP1_HPD_CPU71

DP2_DDI_TX_N056

DP2_DDI_TX_N156

DP2_DDI_TX_N256

DP2_DDI_TX_N356

DP2_DDI_TX_P056

DP2_DDI_TX_P156

DP2_DDI_TX_P256

DP2_DDI_TX_P356
DP2_AUX_CPU_N56
DP2_AUX_CPU_P56

DP2_HPD_CPU56

eDP_HPD_CPU55

L_BKLT_EN24
L_BKLT_CTRL55
EDP_VDD_EN55

GPP_H17_STRAP15

EC_SMI#24

DP2_SDA_CPU56
DP2_SCL_CPU56

WWAN_PERST#62
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R403

10
0K

R
2J

-1
-G

P
1

2

R401
24D9R2F-L-GP
1 2

R405

10
0K

R
2J

-1
-G

P
1

2

R407 2K2R2J-2-GP1 2

TP402TPAD14-OP-GP 1

R406

10
0K

R
2J

-1
-G

P
1

2

TP401 TPAD14-OP-GP1

R402

10
0K

R
2J

-1
-G

P
1

2

R404 10KR2J-3-GP1 2

RN402

SRN2K2J-1-GP

1
2 3

4
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DDI1_TXN0
AL5

DDI1_TXN1
AJ5

DDI1_TXN2
AF6

DDI1_TXN3
AE5

DDI1_TXP0
AL6

DDI1_TXP1
AJ6

DDI1_TXP2
AF5

DDI1_TXP3
AE6

DDI2_TXN0
AC4

DDI2_TXN1
AC1

DDI2_TXN2
AE4

DDI2_TXN3
AE1

DDI2_TXP0
AC3

DDI2_TXP1
AC2

DDI2_TXP2
AE3

DDI2_TXP3
AE2

DISP_UTILS
AM7

EDP_TXN0
AG4

EDP_TXN1
AG2

EDP_TXN2
AJ4

EDP_TXN3
AJ2

EDP_TXP0
AG3

EDP_TXP1
AG1

EDP_TXP2
AJ3

EDP_TXP3
AJ1

EDP_AUX_N
AH4

GPP_E14/DDPC_HPD1/DISP_MISC1
CM6

EDP_AUX_P
AH3

GPP_E18/DPPB_CTRLCLK/CNV_BT_HOST_WAKE#
CC8

GPP_E15/DPPD_HPD2/DISP_MISC2
CP7

DISP_RCOMP
AM6

GPP_H16/DDPF_CTRLCLK
CR26

GPP_E21/DPPC_CTRLDATA
CH3

GPP_E22/DPPD_CTRLCLK
CP4

DDI1_AUX_N
AC7

EDP_BKLTEN
CK11

GPP_E13/DDPB_HPD0/DISP_MISC0
CN6

GPP_E20/DPPC_CTRLCLK
CH4

GPP_E17/EDP_HPD/DISP_MISC4
CM7

EDP_VDDEN
CG11

EDP_BKLTCTL
CH11

GPP_H17/DDPF_CTRLDATA
CP26

GPP_E23/DPPD_CTRLDATA
CN4

DDI2_AUX_N
AD4

GPP_E19/DPPB_CTRLDATA
CC9

DDI1_AUX_P
AC6

DDI2_AUX_P
AD3

GPP_E16/DPPE_HPD3/DISP_MISC3
CP6

DDI3_AUX_P
AG6DDI3_AUX_N
AG7

DP1_DDI_TX_N0
DP1_DDI_TX_P0
DP1_DDI_TX_N1
DP1_DDI_TX_P1
DP1_DDI_TX_N2
DP1_DDI_TX_P2

DP1_DDI_TX_P3
DP1_DDI_TX_N3

DP2_DDI_TX_P1
DP2_DDI_TX_N1
DP2_DDI_TX_P0
DP2_DDI_TX_N0

DP2_DDI_TX_N2
DP2_DDI_TX_P2
DP2_DDI_TX_N3
DP2_DDI_TX_P3

eDP_TX_CPU_N1
eDP_TX_CPU_P1

eDP_TX_CPU_P0
eDP_TX_CPU_N0

eDP_AUX_CPU_N
eDP_AUX_CPU_P

EDP_DISP_UTILS

DP1_AUX_CPU_P
DP1_AUX_CPU_N

DP2_AUX_CPU_N
DP2_AUX_CPU_P

eDP_HPD_CPU

L_BKLT_CTRL

DP1_SDA_CPU

eDP_RCOMP_CPU

DP2_SDA_CPU

GPP_E23_STRAP

GPP_H17_STRAP

DP1_HPD_CPU
DP2_HPD_CPU

DP1_SDA_CPU

EC_SMI#

DP2_SCL_CPU
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1 : DISABLED

[BDW Only]PHYSICAL_DEBUG_ENABLED (DFX PRIVACY)

0 :  ENABLED
CFG[3] SET DFX ENABLED BIT  IN DEBUG INTERFACE MSR

(#543016)

0 :  ENABLED
An external Display Port device is connected to the  Embedded Display Port.

DISPLAY PORT PRESENCE STRAP

1 : DISABLED (Default)
No Physical Display Port attached to Embedded Displ ayPort*. No connect for disable.

CFG[4]

PCH strap pin:
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Main Func = PCH

RO13_CFLU_20180130
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BATLOW#:
Pull-up required even if not implemented.

#543016 Rev0.7
1. VCCST_PWRGD is only 1.0 V tolerant.
2. VCCST_PWRGD must go low during Sx pwr states, re gardless of the voltage level of VCCST

Dis-wire with XDP_PM_RSMRST_PWRGD_XDP

AOZ Power switch, P/N: 074.01334.0093 
Low Rds(on)= 5m Ohm
Turn on rise time = 10us

Main Func = PCH
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This signal has a weak internal pull-up.

PCH strap pin:

BOOT HALT

0 = ENABLED
1 = DISABLED
WEAK INTERNAL PU
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Sampled at rising edge of RSMRST#

This signal has a weak internal pull-down.

SML0ALERT# /
GPP_C5

This signal has a weak internal pull-down.
0 = LPC Is selected for EC.
1 = eSPI Is selected for EC.

eSPI or LPC

PCH strap pin:
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The internal pull-down is disabled after 
PLTRST# deasserts

HDA_SDOUT
Low = Default
High = Enable

Flash Descriptor Security Overide/
Intel ME Debug Mode

*

PCH strap pin:

HDA_SPKR
High = TOP SWAP ENABLED
Low = DISABLED (WEAK INTERNAL PD)

TOP SWAP OVERRIDE

*

PCH strap pin:

The internal pull-up
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Bumblebee: GPP_H[0:23] is 1.8V.
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Sampled at rising edge of PCH_PWROK

The signal has a weak internal pull-down.

GSPI0_MOSI /
GPP_B18

0 = Disable “No Reboot” mode.
1 = Enable “No Reboot” mode (PCH will disable the TCO
Timer system reboot feature). This function is useful
when running ITP/XDP.

No Reboot

PCH strap pin:  ��*���
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Bumblebee: GPP_H[0:23] is 1.8V.
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L4

PCIE_RBIAS
N16

R7149 0R0201-PAD-2-GP1 2
C7117 SCD22U10V1KX-GP1 2

R7128 100KR1J-GP1 2

R7119 2K2R2J-2-GP1 2

R7115

49
9R

1F
-G

P
1

2

R7103
10KR1J-GP

1
2

R7118
14KR1F-GP

1
2

R7108 10KR1J-GP1 2

R7111

1M
R

1J
-G

P
1

2
R7104 10KR1J-GP1 2

R7101 10KR1J-GP1 2
R7106 0R1J-GP1 2

R7135 2K2R2J-2-GPDY1 2

AN_DPSNK_RBIAS

AN_PA_USB2_RBIAS

XTL_25M_X1_TBT

XTL_25M_X2_TBT

DG_JTAG_TDI
DG_JTAG_TMS
DG_JTAG_TCK
DG_JTAG_TDO

AN_RSENSE
AN_RBIAS

-TBT_EE_WP

DPSRC_CTRL_DATA

DPSRC_CTRL_CLK

TBT_SRC0_CFG1

AR_POC_GPIO1

TBT_RTD3_USB_PWR_EN

-BATLOW_TBT

-PCH_SLP_S3_TBT

TBT_RTD3_CIO_PWR_EN

TBT_TEST_PWR_GOOD

TBT_TEST_EN

TBT_TMU_CLK_OUT

AN_PCIE_RBIAS

TBT_PERST#_R

DP1_DDI_TX_C_P0
DP1_DDI_TX_C_N0

DP1_DDI_TX_C_P1
DP1_DDI_TX_C_N1

DP1_DDI_TX_C_P2
DP1_DDI_TX_C_N2

DP1_DDI_TX_C_P3
DP1_DDI_TX_C_N3

DP1_AUX_C_P
DP1_AUX_C_N

-TBT_PLUG_EVENT

TBT_SRC0_CFG1

AR_I2C_SDA_PD

AR_I2C_SCL_PD

AR_POC_GPIO1

TBT_TMU_CLK_OUT

TBT_RTD3_USB_PWR_EN

-BATLOW_TBT

-PCH_SLP_S3_TBT

TBT_CLKREQ_CPU_N_R

XTL_25M_X2_TBT

XTL_25M_X1_TBTXTL_25M_X2_R_TBT

TBT_EE_DO
-TBT_EE_CS

-TBT_EE_WP

3D3V_LDO_PD_D

TBT_FORCE_PWR

TBT_PCIE_TX_R_P0
TBT_PCIE_TX_R_N0

TBT_PCIE_TX_R_P1
TBT_PCIE_TX_R_N1

TBT_PCIE_TX_C_P0
TBT_PCIE_TX_C_N0

TBT_PCIE_TX_C_P1
TBT_PCIE_TX_C_N1

TBT_PCIE_RX_C_P0
TBT_PCIE_RX_C_N0

TBT_PCIE_RX_C_P1
TBT_PCIE_RX_C_N1

DPSRC_CTRL_DATA

DPSRC_CTRL_CLK

TBT_RTD3_CIO_PWR_EN

-TBT_EE_WP

TBT_RTD3_CIO_PWR_EN

-PCH_SLP_S3_TBT

AR_I2C_SDA_PD

AR_I2C_SCL_PD

-PCIE_WAKE_R

TBT_RTD3_USB_PWR_EN

-TBT_PCIE_WAKE

-TBT_RESET_R

DK1_USB20_P_TP
DK1_USB20_N_TP

TBT_EE_DI
TBT_EE_CLK
TBT_EE_HOLD#

TBT_PCIE_RX_R_P0
TBT_PCIE_RX_R_N0

TBT_PCIE_RX_R_P1
TBT_PCIE_RX_R_N1

TBT_PERST#_AND


























































