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NC

NC

NC

Route BBCLK1 as daisy chain.AD35 pin first and then AL34 second

Install C2, C173 if SPMI_DATA/CLK signrals requires slew control

CAD NOTE: Place R80 close to APQ pin

APQ8016 - CONTROL

CAD NOTE: Place R2, R3 close to APQ pin

NC

Note: CLK_OUT trace (WCN36xx output 24 MHz clock)
should have a 1MOhm pulldown resistor at host (MSM/APQ) 
side to prevent corner case MSM leakage current in dual-band
wifi designs. For single-band designs not using CLK_OUT line,
connect WCSS_XO MSM/APQ pin directly to ground.
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APQ8016 - EBI0-LPDDR3

CAD NOTE: Place R4 close to APQ Pin
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PM8916 CODEC SIGNALS
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(MAG_INT)

WCSS (WLAN/BT/FM) SIGNALS

APQ8016 - GPIO 0-73
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(APQ_INT)

(DSI_RST)
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APQ8016 - GPIO 74-121 / DNC
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(APQ GPIO_82)

(APQ GPIO_81)

(APQ GPIO_86)

(APQ GPIO_80)

(APQ GPIO_83)

(APQ GPIO_37)

Note 2: Short between resistors pads to boot from uSD when dip-switch is not installed

(APQ_FORCE_USB_BOOT)

SDC1 --> SDC2 --> USB2.0

0b001

BOOT OPTIONS

SDC2 --> SDC1 --> USB2.0

(APQ_BOOT_CONFIG[2])

USB2.0

SDC1 --> USB2.0

(APQ_BOOT_CONFIG[0], WDOG_DISABLE)

BOOT_CONFIG[3:1]

(APQ_BOOT_CONFIG[3])

Default Boot Config (0b000) is eMMC on the SDC1

BOOT CONFIGURATIONS

0b011

(APQ_BOOT_CONFIG[1])

0b000

0b010APQ8016 - BOOT CONFIG SW

(APQ_BOOT_CONFIG[5], APPS BOOT FROM ROM)

Note 1: Short between resistors pads to force boot from USB when dip-switch is not installed

FORCED_USB_BOOT BUTTOM

changed by v1.1 /2019/06/10
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Conenct N10 Pin with dedicated via to main GND plane

Conenct C64, C69, C71 with dedicated via to main GND plane

PM8916 - CONTROL/CLOCKS

Note: For non-GPS designs that use WCN36x0 install crystal load capacitors 
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XOISOLATION_GND

K2

XO_THERM

K3

VREG_RF_CLK

C3

RESIN_N

F2

BBCLK1

A2

VREF_LPDDR2

D2

REF_GND

D1

REF_BYP

K1

VREG_XO

G6

SLEEP_CLK1

H2

XTAL19M2_OUT

J1

XTAL19M2_IN
C2

AVDD_BYP

F11

PA_THERM

M11

BAT_THERM
G9

BAT_ID

N14

VREF_BAT_THERM

G5

PS_HOLD

F5

PON_RESET_N

K10

KYPDPWR_N

G4

TEST_EN
A10

SPMI_CLK

J3

GND_RF

L1

RFCLK1

B10

SPMI_DATA

L2

RFCLK2

N10

XOADC_GND

E4

BBCLK1_EN

J2

GND_XO

C80

50V
1000PF

C195

6.3V10%

1.0UF

Y1
EXS00A-CS04340

19.2MHZ
135-67742-0000

1

2
THRMSTR/GND

3

4
THRMSTR

R104 0

C260

+/-0.1pF

5.1pF

DNI

R129

1%

100K

R133

1%

100K

C71

1.0UF

6.3V

R134

1%

100K

2P0201R

R135

1%

100K

2P0201R

C66

6.3V

0.1UF

C65

0.1UF

6.3V

TP21

C64

0.1UF

6.3V

C63

6.3V

0.1UF

DNI

R166 0

R28

0.050W

100K

C69

1.0UF

6.3V

R165 200

PM_PON_RESET_N

PM_PS_HOLD

VREF_BATT_THERM

PM_BATT_THERM

BATT_ID

CBLPWR_N

$16N348

$16N337

RFCLK2
VREG_RF_CLK

VREG_XO

CLK_IN_19M2_PM

CLK_OUT_19M2_PM

AGND



(DSI_BLCTRL)

PM8916 - CHARGER/GPIOS/MPPS

Note : If coin cell in inserted 
C81 may be DNI for BOM optimization

PCA9306DC

RTC+WTD

RTC方案换兼容AM1805，电池可充电

changed by v1.1 /2019/06/10

1.8V I2C转换成3.3V I2C  给到RTC和硬件加密

(APQ GPIO_36)
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PM8916 - SMPS

VREG_S1_VSENSE

VREG_S2_VSENSE

VPH_PWR

VREG_S4_2P1

VREG_S3_1P3

VREG_S1_1P15

VREG_S2_1P15
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##############

(3.3V DSI to HDMI)

(USB, MIC Bias)

(SD Card)

(WIFI PA)

(EMMC)

(1.8V MISC DOMAIN)

(MIPI DSI, QFPROM, 1.8V DSI to HDMI)

(1.8V I/O DOMAIN)

(VDDMX_1)

(MEMORY, MIPI DSI/CSI, VDDPX_1)

(WGR7640_1P3)

PSEUDO CAPLESS LDOs capacitors location is defined in 80-NK808-21

#

(SD Card)

PSEUDO CAPLESS LDOs (indicated by # near the capacitor)L4, L5, L6, L7, L8, L9, L10, L11, L12, L13, L14, L15, L16, L17, L18

NOTES:

PM8916 - LDOs

Effective output capacitanceLDOs L1, L2, L3, L4, L8, L9, L11, L17 --> Cout_eff = 4.7uFLDOs L5, L6, L7, L10, L12, L13, L14, L15, L16, L18 --> Cout_eff = 1.0uF

(1.8V to LS EXP CONN - main)

(1.8V to LS EXP CONN - helper)

NC
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4.7UF

C93

4.7UF

VREG2

U9A

PM8916

M10

VREG_L4
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1.0UF

C146
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(APQ GPIO_68)

(APQ GPIO_67)

(APQ GPIO_66)

(APQ GPIO_65)

(APQ GPIO_64)

(APQ GPIO_63)

CAD Note: Place C98 and C99 close to pin A11 and B11.Place C87 close to pin G14.

Connect C13, E14, A14, B13 pins to the main ground directly.

PM8916 - AUDIO

Delete ANALOG  MIC Connector

CDC_MIC_BIAS2

CDC_HPH_REF

CDC_MIC3_P

CDC_HPH_L

CDC_HPH_R

CDC_MIC2_P

SPKR_OUT_P
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MEMORY - EMMC

Layout: 
50ohm, SD signals (SD_DATAx, SD_CMD, SD_CLK) control.

CAD NOTE: Place capacitors close to EMMC pins
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(APQ GPIO_38)

CD-COMMON SW=OFF

CARD INSTALLED

MEMORY - uSD CONNECTOR
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FORCE DSI SELECTION TO USB HOST MODE

(PM GPIO_4)

HOST

DEVICE

USB Mode

LOW

HIGH

USB_SW_SEL

USB - SWITCH / HUB

Close to GL852G

(PM GPIO_3)

拨码开关由4通道改成2通道

changed by v1.1 /2019/06/10

VREG_HUB_3P3

VREG_HUB_3P3

VREG_HUB_3P3
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VPH_PWR
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U17 (FPF1203L) STATE
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FORCE DSI SELECTION TO DSI2HDMI BRIDGE

DISPLAY - DSI SWITCH

HS Exp Conn

DSI2HDMIBridge

DSI SW Output

LOW

FROM APQ

(APQ GPIO_32)

(APQ GPIO_20)

HIGH

DSI_SW_SEL

TO HS EXP CONN

TO DSI2HDMI BRIDGE

DSI_SW_SEL

HDMI_HPD_N

VREG_L5_1P8

VPH_PWR

DSI_SW_SEL_APQ

MIPI_DSI0_DATA3_M

MIPI_DSI0_DATA3_P

MIPI_DSI0_DATA2_M

MIPI_DSI0_DATA2_P

MIPI_DSI0_DATA1_M

MIPI_DSI0_DATA1_P

MIPI_DSI0_DATA0_M

MIPI_DSI0_DATA0_P

MIPI_DSI0_CLK_M

MIPI_DSI0_CLK_P

HDMI_DSI_KEY
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ANALOG EXPANSION CONNECTOR

JTAG INTERFACE (TOP)

JTAG / UART / ANALOG EXPANSION CONNECTORS

Encrypted IC

changed by v1.1  /2019/06/11

硬件加密

WP上拉至高电平，只读，
低电平或悬空，可读写。
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Trace Width : 0.7mm

Note: All connections of VDD_1P3_STAR require star routing from the source to the load.

Note: Star route

1.3V

changed by v1.1 /2019/06/10

Note: Star route, do not daisy-chain.
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(APQ GPIO_104)

Stuffing option: UFL connector for external antenna

Default option: On-board printed antenna

shared pad

WGR7640 - GPS
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XTAL

Connector 

Place C395 close to VDD10_UPS pin-- 27
Place C105 close to VDD10_UPS pin-- 27 ( reserved )

R339 value should be
2.49K (1%)
for all application

For RTL8153

Place C404  close to each VDD10 pin-- 24

Place C397 to 132 close to each VDD10 pin-- 4, 9, 13, 20, 24, 31, 42, 46

Place C405 and C406 close to each VDD10 pin-- 13, 20

For RTL8152BN

* Place C14 to C21 close to each VDD10 pin-- 4, 9, 13, 20, 24, 31, 42, 46

2. Remove L31, C110, C396 for RTL8152BN application

1. L31, C110 only for RTL8153 SWR mode

* Place C14 to C17 close to each VDD10 pin-- 24, 31, 42, 46

1.xV

SPI Flash

Controller

External Resistor

NC (Not Connected) pins-- 4, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 33, 34, 35, 36 

For RTL8152BN

R340 for Enable Switching Regulator
R341 for Disable Switching Regulator

changed by v1.1 /2019/06/10

Ethernet方案由100M改为1000M，RTL8153，RJ45和变压器用集成式

1.05V LDO output pin-- 46

3.3V power input pin-- 1, 12, 25, 28, 34, 35, 43, 48

5V power input pin-- 265V power input pin-- 26

1.05V power input pin-- 24, 31, 42, 46

1.2V SWR output pin-- 36

For RTL8152BNFor RTL8153

1.2V power input pin-- 4, 9, 13, 20, 24, 31, 42, 46

1.05V UPS power pin-- 27

3.3V power input pin-- 1, 25, 28, 43, 48

3.3V LDO output pin-- 253.3V LDO output pin-- 25

1.2V UPS power pin-- 27

* Place C1 to C5 close to each VDD33 pin-- 1, 25, 28, 43, 48

Only for RTL8153 SWR mode

* Place C1 to C6 close to each VDD33 pin-- 1, 12, 25, 28, 43, 48

Place C7, C34 and C35 close to VDD33 pin-- 1, 12, 25 ( reserved )

Place C1 to C6 close to each VDD33 pin-- 1, 12, 25, 28, 43, 48

For RTL8153

For RTL8152BN
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