Osb

DE/DF

l

Rear Camera
1iMP

‘: -'I-l—izm Lane

5.0"720p

Fromt Camera . =
SMP (RAW)

<4—1x2 Lang—

Touchscreen

\ LP-DDRS3 ]4_1 x32, 800MHz

8-bit SDIO3.0

= 4-bit SDI103.0
ethering, —
USB2.0 s
‘ Debug, Host I ' hﬂ

Ant #0

A;L SKYT7T910-21 e
‘1 SKYTT7645-11 mh “*“*"“:'“’E.p.auam I

Ant #2 I

GPS |
FEM

WTR2965 iqrnat:f:m-p- 2x RFFE

Fnipralliance
LG PS liQ

|

MSH3940

Package
12x14 2L
FCBEGA

‘ Adreno 505 \

‘ SDES15 I

VENUS2.0 ULT

HEXAGON
Q6VS56D

Jolokia
Modem

GPS: GEN 8C
Lite

Pronto
(WLAN/BT/FM)

Sensor Core
share w/ ADSP/
LPASS

SPMI Data/Clk
ipralliance
PON_RESET_N
CXO0
PDM
WL I/Q + Control—p] &3
WL Data/CIk——p]
M_S | Ant #2
o DATA—___ o] WCN3815(W |
BT DATA | LAN/BT/FM)
BT SSBl——p»f
« 125 »  TFA9895 |__‘
T
2% UART 2% 1ISO7816-3 -J
SLIMbus
nipialliance
G—sensor
BLSP ; 12CISPI M-sensor

CODEC Digital

P/L-sensor
Fingerprint

SENSOT

|JTAG/UART |«

ITAG/UART

Debug Board
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VBUS_USB_IN

UO501-A

142

143
_[coso1 144
azur
< > 123
PMI PIN| connection on device without Wipower connection on device with Wipower [16] USB—PMI—DM<
111
CHG_OK Pull up to VDD_CAP with 51kohm Stark PRU CHG_OK I]]]] [16] USB_PMI_DPL&—,
HTO0505
DVI2_EN Pull down to GND with 0ohm Stark PRU DIV2_EN ROS07
F_0 Internal PU
oPi02 [8.16] USB_IDE—, AN 80
No Connect 10Kohm pull down to gnd
For parallel charging: Connects to SMB EN pior parallel charging: Connects to SMB EN pin. RO503 NF_ 100K, »
Do NOT pull up to VDD_CAP Do NOT pull up to VDD_CAP — NNN\N— S8 Curent U1,
81
VDD_CAP
RO508 | CHG _OK 140
Internal PD
51K HT0002
_E—LOAL
Not support Wipower in this SCH
HTO0003
—e—<88
HTO0004
——300
[2,16] VBUS_USB_IN ), 92
VREG_L5_1P8
A
55
R0O504 NF
AVAVAY: RO505 100K
Default is CHG_EN pin low enables power on charging /\/\/\I
Remote sense of battery
[21 veaT & 124
CHG_OUT
A
HTO0503 [2]BAT_CON_ID ) 86
= Pull up value the same as battery NTC,normally 10K
[2] BAT_THERM > 97
R0O506 >> L
0.01
> cs_P [2] [21 cs.M : : : 73
HT0504 differential pair 61
VBAT = [2] CS_P ),
[2] BAT_N_SNS - - - 74
differential pair
[2] BAT_P_SNS ) 62
VREG_L5_1P8
* 42
HT0506
= 122

HB405979ECW

-EACIE

LG

2920 200K

PATGT

SONY

2920 110K

180T

180T

2920 22K

VAEG

2920 39K

HT0501
= >> BAT_N_SNS [2]
HT0502 TP-0.8MM TP-0.8MM TP-0.8MM  TP-0.8MM TP-0.8MM TP-0.8MM
TPO505  TPO504  TPO503 TPOOO1 TPO502 TPO501
= >> BAT_P_SNS [2]
VBAT s i s i i o
A
VREF_BAT_THERM
A p—
VBAT
0500 C051¢ cos08 C0511 ?
1ouF  47uF 33PF]  [100nF ROS510
CONO0501 10K
1 16 N
2 15 — — — =
3 14 - - - -
4 13
5 12
673 ..é >»BAT_CON_ID [2]
8 9 SPBAT_THERM  [2]
C0512 C0513
BTBS-BM25-45/2-V(51) i i
33PF 33PF
_{rvsosoz TVS0503 [TVS0B04
70501
—
AN — p—
~ X
N J i
BIN -ax°3§ | uch%3§ uch%uchi UCD%EYA, ID xe&0u

109

99

78

79

115

USB_IN_1
USB_IN_2

USB_IN_3

USB_DM

USB_DP

USB_ID

USB_CS

WIPWR_DIV2_EN

WIPWR_CHG_OKPMI8937/NC

DC_SNS PMI8937/NC

DC_EN PMI8937/NC

USB_EN PMI8937/NC

USB_SNS

SHDN

CHG_EN

CHG_VBAT_SNS

BATT_ID

BATT_THERM

CS_MINUS

CS_PLUS

BATT_MINUS

BATT_PLUS

VDD_MSM_IO

GND_REF_CHG

GNDC19
GNDC18
GNDC14
GNDC15

GNDC20

130 USB MID C0502 close to USB_MID
USB_MID_1
C0502
usB_MID_2 131
132 4.7uF
USB_MID_3 HTO511
=
GND_CHG_1 (128 1
GND_CHG -
GND_CHG_2 129 =
GND_CHG_3 141
Place C0503 close to FLASH_VDD HTO0510
94 COSOS‘ ‘ 4.7uF;10V
FLASH_OUT_1 1] =
FLASH_OUT 2 25 P VFLASH [3] -
FLASH_OUT_3 98
W_CHG
BOOT_CAP -
VPH__PWR
]:\05&4 ’w L0501 \ Isat depends on the different applications: charging current/flas;current
VSW_CHG_1 SW_GHG Y /
VSW_CHG_2 107 -:0uHt
— _ ) 77C0505
108 _
VSW_CHG_3 DO0501 2our Y Tvsoso1
VSW_CHG_4 116 1 K 2 —
117
vew-cnes NSRO5F40NXT5G 1050
VSW_CHG_6 (118 — I]]]] N7
119 This diode saves -
VSW_CHG_7 around 200mW at -
120 highnr r‘hnrging
VSW_CHG_8 current
VPH_PWR_1 14
VPH_PWR_2 H2Z
VPH_PWR_3 H38
VPH_PWR_4 132
o eEEEEEE————————————————
CHG_OuT 1 113 < CHG_OUT [2]
CHG_OUT 2 (125
C0506
CHG_OUT 3 126 —=
CHG_OUT 4 137 NF_10uF
CHG_LED 91—
HT0005
PMI8937/NCm B‘Q—E_
TO PM_PON_1
PGOOD_SYSOK 103 —  svsok_pmiges7 [4]
BUA 43> < UIM_BATT_ALM [4,10]
USB_ID_RVAL1 20—
USB_ID_RVAL2 112~
R_BIAS (85 P VREF_BAT_THERM [2]
C0520 1.0uF
V_ARB (35 } }
C0522 | | 1.0uF
VAA_cap 28 } }
oD Fo HT0508
GND_FG 110 = =
cosos| | 47ur HTO507
SysoN |93 VDD _cap } [+
10V

PMI_VDD_CAP net is 5VDC,cap is 0603.
Do not use 0402 as may derate to -80%.
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[3.23] PM_RESIN_N1),

[4.8] SPMI_CLK),
[4.8] SPMI_DATALL—>

[3,23] KYPD_PWR_N1L),

[4,8] PM_PON_RESET_N

Prevent leakage on ship mode

Ship Mode PMI.Resin 1.8V and PM.Resin 0V

DOGOlN
Doeoz>i

[4] PM_RESIN_N, >> PM_RESIN_N1 [3,23]

[4] KYPD_PWR_N > KYPD_PWR_N1[3,23]

[3IHG_THERM )

[10]FLASH_STROBE_N®HW*

Backup, may change to other MPP _as needed
) VREG_L16_1P8 [4,6]

R0O603
100K
+/-1%

< QUIET_THERMI4]

NTCO601

1% C0615

00K NF_0.1uF

NTCO0601 placement Ref to 80-VVU794-17
Away from heat devices, such as MSM PMU Charger

[31cHG_THERM <K

VREG_ADC_LDO

A

RO007
100K
+/-1%

NTCO001
1%

00K

Hardware version

[10]GP_PDM_AQ ),

U0501-B
VREG_ADC_LDO
C0603
684 RESIN VREG_ADC_LDO 46 } }
0.47UF
38§ spmI_cLK
20
SPMI_DATA 0602
DVDD_BYP |54 DVDD_BYP } }
[ 0.1uF
1344 RYPD_PWR 8
69
PS_HOLD 0601 HT0601
AVDD_BYp 23 ——AVDD_BYE } } =
CLK_IN is not used 50 CLK_IN 0.47UF
HTO000
Dy 40y
HT0007
—=— 4 ne2 REF_BYP 28 REF_BYP_PMI
HT0008
_E_ NC3 Cc0604
HT0009 —
—=———18Nca _
HT0010_, 19 \os 0.1uF
HT0602
GND._REF 52 GND_REE_PMI =
HT0011
—E=—— <% GPIO_1 PMIB937/NC
HT0012 —
—FE==—— <83 GPI0_2 PMIB937/NC -
To external SMB charger GNDC6 26
<2 MPP_1
—<B4- mpp_2
—<¥0- vPP_3 PMIBE37/NC GNDCo 86
< MpP_4a GNDC10 87
VPH_PWR GNDC12 26
GNDC13 L1
57 vDD_ADC_LDO
GNDcsg |85
49| GNDCa GNDC16 (82
GNDCc21 121
45| GNDC3 GNDC22 133
GNDC23 136
87 | GNDC17

R0602

VPH_PWR

Depends on if having boost bypass

u0501-C

60
[2] VFLASH <&, 1 72
VPH_PWR

T

7
[3] PGND_WLED <& 8
VPH_PWR
* 28
| HT3 COGOS‘ ‘ 0.047UF
'] = ] 18
47nF for LCD, 1.5nF for AMOLED
26
VREG_L5_1P8
25
VPH_PWR T coe08| | 0.1uF | K
? |
3
7£O609
Place C0609 close to PIN3
10uF HTO0604 |
= 15
30

[19]LCD_CABC »

internal PD 51

For AMOLED,Not needed in LCD mode.
leave float if not used

From MSM 10 or codec 11

100K

__fco614

22nF

VPH_PWR

RO601 ?

12

48

iM

+/-1%
C0606

10uF

36

23

HTOG%

37

52

64

70

VDD_TORCH
VDD_FLASH_1

VDD_FLASH_2

VDD_WLED

GND_WLED
VDD_DIS_P

DIS_N_CAP_REF PMIg937/NC
GND_DIS_N_REF

~ DISplay

VDD_DIS_N

WLED_CABC

DIS_SCTRL PMI8937/NC

HAP_PWM_IN1

HAP_PWM_IN2

VDD_HAP

GND_HAP

GNDC1
GNDC2
GNDC5
GNDC7

GNDC11

FLASH_LED1

FLASH_LED2

VREG_WLED

VSW_WLED

GND_WLED_|

WLED_SINK1
WLED_SINK2
PMI8937/NCWLED_SINK3

PMI8937/NCWLED_SINK4

PMI8937/NC VDIS_P_FB

PMI8937/NCQ/DIS_P_OUT

GND_DIS_P

PMI8937/NCVSW_DISP_1

PMI8937/NCVSW_DISP_2

PMI8937/NC VDIS_N_FB

PMI8937/NCVDIS_N_OUT_1
PMI8937/NCVDIS_N_OUT_2

PMI8937/NCVSW_DIS_N_1

PMI8937/NCVSW_DIS_N_2

HAP_OUT_P

HAP_OUT_N

> F_LED1 [20]

71
a3 C0618| | 18PF
|
. OVP Progamable MAX 31.7\f .o oy HT0606 |
- | = | | ' Place C0607 close to PING,dedicated trace from PIN8
35V to C0607 PGND and then a dedicated via to main GND at C0607
N < PGND_WLED[3]
DO605 “ROB04
AVAVAY: >> LCD_BL_LED_A [19]
0 L VPH_PWR
L0601 —

9 B6000 . ) ) ) o _
LYY PMI8937 WLED has the function of output isolation/short circuit protection,
10UH § need-add-external-FET-and-diode-if-this-funetion-is-needed-

COGl:‘. ‘ 10uF HT0607 O
| =
HT0608 C0613 | 18PH

Al = | —-

21 < LCcD_BL_LED_K1[19]

2Q <« LcD_BL_LED_K2 [19]

32 HT0013E

33 HT0014E

20 |1CD VSP

2§ =

5 LCD VSP > LCD_VSF19]

C0009 | 22uF
| T =
4 HT6
Place C0612 close to PIN5,dedicated trace from PIN4
to C0612 GND and then a dedicated via to main GND at C0612
VPH_PWR
16 L0602 4.7uH ?
HT35
co610 10uF
| =
27 1CD VSN
Place C0613 close to PIN1,13
1 LCD_ VSN > LCD_VSNL9]
13 1CD_VSN coelT } 22uF =
HT36 J_—
5 L0603 4.7uH -
=
14 HT37
The current for LCD/AMOLED is different,~
possible to choose the inductor with smaller Isat
based on the different application.
B0601
35 YV < HouTP [21]
10000hm
Support LRA/ERM  gyg02
24 A < HouTN [21]
10000hm
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[41PM_XO_THERM <<

X0701
XTAL-19.2M-0Z19270001

Note:

XO GND should connect to XOADC_GND pin using thin
trace, then via to main ground plane under the
XO_THERM cap ground

NC
’_{ D }J U0701-B VPH_PWR
A
1 2
GND S>XOADC_GND  [4]
co701 1.0uF HTO703
__85]| 127 | |
NC_WSP_TST1 AVDDTBYP 1] =
| 81/, R J—_
VPP 7 NoteT —
TPO701 TPO703 2| \TALIOMZ IN VPH PWR |63 | VPP can be left floating in IN1 design.
{} {} 2 XTAL19M2_OUT vCOIN 132 \ /
VREG_L16_1P8
- - 7(:70706 77CO707
[3] KYPD_PWR_N 102} K yPDPWR_N opT_1 87— e ssee
= 2.2uF
143
[2] SYSOK_PMI8937) PON_1 R0702
[3,8] PM_PON_RESET_N<K 182 | poN_RESET_N 100K
-10, —_—
[8] MSM_PS_HOLD), 129 b5 HoLp +/-1% —
[3]1 PM_RESIN_N 128 RESIN_N PA_THERM 122 < PA_THERM [28]
TPO704 (} 115 | CBLPWR_N
\J 1 Internal PD
[3.8] SPMI_CLK > 75 SPMI_CLK TEST_IN
[3.8] SPMI_DATALESS, 62 | spMmI_DATA
VREF_LPDDR2 (123 > VREF_LPDDR3 [8,15]
[24] WTR_XO_CLKLK 42 RFCLK1
[33] WCN_x0_CLKLK 40 prcLk2 >> SLEEP_CLK [8]
[25] WTR1_XO_CLKLK 43| |NBBCLK 0702
26
[8] MSM_BBCLK1_EN) BB_CLK1_EN
RO70T 0 . o RO704 NF_33PF
[8] BBCLK1<K AVAVAY BBCLK1 SLEEP_CLK1
C0705 __ a4 0
Note: BBCLK2 L
33PF_NF. . GND_x0 4 GND_XO =
RO703 100K +/-1% Reserve placeholder C0705 for BBCLK signal quality GND RF CLK
[3.4,6] VREG_L16_1P8<{&—> Place R0701 C0705 near PM893 119} %0 THERM GND_RF [-15
- 109 xoADC_GND
G
[4] PM_XO_THERM, SND XOISO 11 46150 eNDL REF_BYP 2 REE_BYP
13- x0I1SO_GND2 REF_GND 28 _| covos
C0704
N 0.1uF

inF

[4] XOADC_GND))

|[|[|—1T0705

Note -

GND_REF MUST connect directly to C0703 and then to

NP

: i Aadicatad i
mat-GND-with-a-aeaicatea via:

GND_XO and GND_RF MUST connect directly to C0920
and C0921 respectively and then connect to main GND
with dedicated via.

I[II}—WO704

RO750

NF

u0701-C

GPIO_01
38

[10,225D/SIM_DET_N

GPIO_02
50

[2,20UIM_BATT ALMLK

GPIO_03
GPIO_04
GPIO_05
GPIO_06

GPIO_07
—152 Gpio_o8

ul

PM8937

MPP_01

137

151

R401

>> VDD_PX_BIAS_MPP_1[12]
240K

MPP_02

131

VN

MPP_03

89

>> VREF_DAC_MPP_3 [11]

MPP_04

U0701-F

< QUIET_THERM  [3]

Note:

R402

ﬁnly even

Bekcan-be r‘nnfignrnd as-current.-sinks-and

odd MPP'S% analog output buffers.

57

GND1
71

GND2
72

GND3
73

GND4
83

GND5
84

GND6
86

GND7
97

GND8
98

GND9
99

GND10
100

GND11
110

GND12
114

GND13

GND_NC

PM8937

NC1

NC2

NC3

P VREG_L6_1P8

RA0L

RA02 ADC_in project

240k

30k 0.2v S87511AA1

82.5k

30k 0-48v SB87515AA1

41.2k

30k 0.758v S87515BA1

30k 1.038v S87515CAL

30k 1.317v $87515DA1

30k 1.591v

TITLE:

87511

REV: M10

pocuM®Yr \PM8940 CONTROL_AND_MPP/CLOCH

K SIZED: Al

DEPARTMENT:

Hardware DEPT.

COMPANY:

ME/INGTECY/

DESIGNER: <DESIGNER>

Last Saved Date: 2016/8/23

SHEET: 4 OF 34




VPH_PWR

T

u0701-D

39
_ |cosos
7£08887£08017£0302 TzouF GND_S1 65
10uF |10uF | 22YF 66
HT18
=
- — T 7
78
c0804
- 79
2.2uF
GND_S2 103
HT19 104
= 105
164
C0805
" Ja2ur 154
166
HT20
[5] GND_s3pp> = 18
9
| cosoe
“2.2uF l\—i
24
HT21
8]
[5] GND_S =
156
170
co807
—= 183
2.2uF
GND S5 144
HT22 145
= 171
167
co808
2.2uF
GND_S6 ’ 181
HT23
=

VIN_S1

GND_S1_1

GND_S1_2

VIN_S2_1
VIN_S2_2

VIN_S2_3

GND_S2_1
GND_S2_2

GND_S2_3

VIN_S3_1

VIN_S3_2

GND_S3_1
GND_S3_2

GND_S3_3

VIN_S4

GND_S4_1

GND_S4_2

VIN_S5_1
VIN_S5_2

VIN_S5_3

GND_S5_1
GND_S5_2

GND_S5_3

VIN_S6_1

VIN_S6_2

GND_S6_1

GND_S6_2

VREG1

PM8937
VFB_S1

VSW_S1_1

VSW_S1_2

VFB_S2

VSW_S2_1

VSW_S2_2

VSW_S3_1
VSW_S3_2

VSW_S3_3

VSW_S4_1
VSW_S4_2

VSW_S4_3

VFB_S5

VSW_S5_1

VSW_S5_2

VFB_S6

VSW_S6_1
VSW_S6_2
VSW_S6_3

VREF_NEG_S5

VREF_NEG_S6

Remote sense from MSM side

4 VREG_S1_1P225_RE [13]

« VREG_s1_1P225 [13]

< VREG_S2_1P225_RE [12]

VREG_S2_1P225 [12,13]

Note:
Buck input and Output cap ground of each switch regulator should be
directly connected to their respective GND pins, then connect to main ground with dedicated vias

VREG_S3_1P325 [6]

< oNp_s3 [5]

158 1

L0805
~A Rated for 3A

oz’

/ke,.ji.\\ Rated for 3A

64
L0801

51 ~A Rated for 3A Power for MSM Modem

Remote sense from MSM side
88 H .

L0802
90 Rated for 3A Power for MSM Core&GRA
Sense node from output caps
L0803

153 Rated for 2.7A Power for Low-voltage LDOs
165 W
177 _[cosoo _ |C0810

oo [22er

L0804
Rated for 2.5A Power for High-voltage LDOs
10 YN VREG_S4_2P05 [6,7,20]
2.2uh
23 U 7&0811 _ [cos12
37 R R
22uF 22uF

116

< GND_s4 [5]

Power for MSM APC

101

155

168

0.47uh

4 vrReG_ss_se_APc_1p225 [12]

4 vrB_s5 s6 P [12]

Remote sense from MSM side

 vFB_s5_s6 N [12]
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