MSM8937 GPIO Configuration GPIO_123 | NC
GPIO 0 NC GPIO 41 SCaAM 1D GPIO 82 FM DATA GPIO 124 NC
GPIO 1 NC GPIO 42 ACCL INT1 N GPIO 83 BT CTL
GPIO 125
_ NC
GPIO 2 NC GPIO 43 ALSP INT N GPIO 84 BT DATA
GPIO 126 NC
GPIO 3 WDOG DISABLE GPIO 44 e Sal 2 GPIO 85 NC
GPIO 127 S
GPIO 4 UART MSM TX GPIO 45 NC GPIO 86 NC N
GPIO 5 UART MSM RX GPIO 46 NC GPIO 87 NC GPTO 128 NC
GPIO 6 NC GPIO 47 NC GPIO 88 NC
GPIO 129 NC
GPIO 7 NC GPIO 48 NC GPIO 89 NC
GPIO 130 NC
GPIO 8 NC GPIO 49 UIM BATT ALM GPIO 90 NC
GPIO 9 NC GPIO 50 NC GPIO 91 KEY VOL UP N GPIO_131 NC
GPIO 10 TP I2C SDA GPIO 51 GPIO 92 NC
= _12C_ . UIM1 DATA = GPIO 132 NC
GPIO 11 TP I2C SCL GPIO 52 UIM1 CLK GPIO 93 NC
GPIO 133
i NC
GPIO 12 NC GPIO 53 UIM] RESET GPIO 94 NC
GPIO 13 NC GPIO 54 NC GPIO 95 NC
GPIO 14 SENSOR I2C SDA GPIO 55 UTIM? DATA GPIO 96 NC
SENSOR I2C SCL
PMI8937 MPP Configuration
GPIO 16 NC GPIO 57 UIM2 RESET GPIO 98 NC
MPP 1 NC
GPIO 17 NC GPIO 58 NC GPIO 99 NC
MPP 2 GREEN LED
GPIO 18 NC GPIO 59 NC GPIO 100 RFFE1 CLK -
N o FLASH STROBE NOW
GPIO 19 NC GPIO 60 LCD RST N GPIO 101 RFFE1 DATA -
GPIO 20 ACC SPI MOSI GPIO 61 LCD ID GPIO 102 NG
GPIO 21 G5 Shi ohal GPIO 62 NC GPIO 103 NC
GPIO 22 ACC_SPI CS GPIO 63 APP BOOT FROM ROM GPIO 104 NC
GPIO 23 ACC SPI CLK GPIO 64 TP RST N GPIO 105 GRFC1 SEL PM8937 GPIO/MPP Conflgurat:l. on
GPIO 24 LCD TEO GPIO 65 GPIO 106
- — - A e — S GPIO 1 NC MPP 1 VDD PX BIAS MPP 1
GPIO 25 NC GPIO 66 GP_PDM AQ GPIO 107
= - il = ERECE GPIO 2 SDCARD DET N MPP 2 NC
GPIO 26 CAM MCLKO GPIO 67 SDCARD DET N GPIO 108 NC
= & = e = GPIO 3 UIM BATT ALM MPP 3 VREF DAC MPP 3
GPIO 27 NC GPIO 68 NC GPIO 109 GRFCS_SEL
= = = GPIO 4 NC MPP 4 QUIET THERM
GPIO 28 CAM MCLK2 GPIO 69 CDC_PDM CLK GPIO 110 GRFC6_SEL
— - - — = — GPIO 5 NC
GPIO 29 CAM I2C SDAO GPIO 70 CDC PDM SYNC GPIO 111 GRFC7 SEL
- = = it - = GPIO 6 NC
GPIO 30 CAM I2C SCLO GPIO 71 CDC_ PDM TX GPIO 112 GRFC8 SEL
_ _L2C_ _ Rk - — GPIO 7 NC
GPIO 31 NC GPIO 72 CDC_PDM_RX0 GPIO 113 GRFC9_SEL
GPIO 8 NC
GPIO 32 NC GPIO 73 CDC PDM RX1 GPIO 114 GRFC10 SEL
GPIO 33 NC GPIO 74 CDC PDM RX2 GPIO 115 GRFC11 SEL
GPIO 34 FLASH STROBE NOW GPIO 75 BT SSBI GPIO 116 GRFC12 SEL
GPIO 35 MCAM1 PWDN GPIO 76 WL_CMD_DATA 2 GPIO_117 NC
GPIO 36 NC GPIO 77 WL CMD DATA 1 GPIO_118 EXT GPS_LNA_EN I:
GPIO 37 FORCE USB BOOT GPIO 78 WL_CMD_DATA_0 GPIO 119 CHO GSM TX PHASE DO :]:[ :: :
GPIO 38 NC GPIO 79 WL CMD SET GPIO 120 RFFE5 CLK
GPIO 39 SCAM PWDN GPIO 80 WL CMD CLK GPIO 121 RFFE5 DATA
GPIO 40 SCAM RST N GPIO 81 FM SSBI GPIO 122 NC Title
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U0501-A
D
VBUS_USB_IN /_\ 142 | USB_IN 1 USB MID 1| 130
L 143 USB_IN 2 USB_MID 2 131 % E Place C0502 close to USB_MID
O <
o L|3. L 144 | B MID (132
3 3 USB IN 3 USB MID_3 HT4
o =t
——
=1
= USB_PMI_DM | —
. = X AL 123 | - 128
PMI PIN | connection on device without Wipower connection on device with Wipower I:E E o USB_DM GND_CHG_1 -
o,
USB_PMI_DP 111 129
CHG OK | Pull up to VDD CAP with 51lkohm Stark PRU CHG OK - [H] < B i S 2B g e R
I_
' T 141
DVIZ EN | Pull down to GND with Oohm Stark PRU DIVZ EN RO507 GND_CHG_3
- USEB ID Internal PU
N - 80 |
GPIOZ /\/\/\/ UsB_ID C0503
No Connect 10Kohm pull down to gnd 0 FLASH OUT 1 94 | Place C0503 close to —
" For parallel charging: C cts to SMB EN } - 21lel cC ing: Connects SMB EN pin — R0O503 - - 10V FLASH_VDD " —
r ps el charging: Connects to SMB EN p¥for parallel charging: Connects to SMB EN pin. . HT33 VFLASH
Do NOT pull up to VDD CAF Do NOT pull up to VDD CAP ’\/\/\, 101 USB_CS FLASH_OUT_2 | 95 3.7uF10V
' 100K NF . 3
- USB Current Limit FLASH OUT 3 96— |
| - e
| 81 | WlPWR_DlVE_EN FlaTe ~lose to
! BOOT CAP and VEW CHG
| BOOT_CAP 103 V
|
R0508 > RS | 140 WIPWR_CHG_OK 0.027UF| | C0504 L0501 Isat depends on the different applications: charging current/flash current
VDD CAP CHG_OK | | / VPH PWR
= AVAVAY % | VSW CHG_1 | 10 288 S
51K I
Internal FD 1.0uH
| e 104 | pc sNs VSW _CHG 2 107 / v
- P X - - 4 1 far el i} ! — | L
Mot support Wipower in this SCH : VSW CHG 3 | 108 DO501 | %%
1 2 |
| —<88 pc_EN VSW_CHG_4 116 I[‘ |
| DIPDE-SCHOTTKY-PMEG4010ESB/RB161QS-40
| VSW CHG 5 117 |
| = i
NSROSF40NXT5HG |
| 100 ysB_EN VSW_CHG 6 118 ——— | -
| 119 This diode saves | [”l =
: VSW_CHG_7 | around 200mW at | e
VBU3=USB=|N 92 | | 120 higher charging - C
| USB_SNS VSW CHG_8 E— Tt
|
VREG_L5_1P8 55 SHDN VPH PWR 1 | 114
[ /\/\/\l R0505 A A A 100K 102 138
Default is CHG EN pin low enables power on charging - NF _ | CHG_EN VPH_PWR_3 |
= VPH_PWR_4 139
VBAT Eemote sense of battery 124 | cHG VBAT SNS
CHG OUT . .
CHG_ouT_1 113 = &>
X BAT N ID
> ~CON_ 86 BATT ID CHG ouT 2 125 "
=
@
Pull up value the same as battery NTC,normally 10K ! CHG_OUT_3 | 126 @Lé
| i
e SRR ' 97 . BATT THERM CHG_OUT 4 137
|
CHG_OUT - _REED_B __________________________________________________ CI_-lG_ {;U_T ________________________________
e AAA— oo . — 73 s mmus 2l ~
. VBAT 0.01 R?-ute PTN'-:';&,H .frcm the. Sn?r.se resi;latvr using o ---._:.: VBAT dl[[Efentlal palr 61 | CS PLUS CHG LED | 91 CHG_LED ,fc_\e
, ———  _ ____ differential signal technigques, thin traces are sufficient T in i nesme fer o :
|
| - BALN_SHGS it e T4 BATT_MINUS WIPWR_RST 89—
~_ VBAT lIierential pair To M PON 1 SYSOK_PMI8937
: Route PIN74,62 from the battery terminals using 82 BATT_PLUS PGOOD_SYSOK | 4 }\'
' ] signa cechnigues, thin traces are sufficie IM_BATT_ALM
| differential gnal technigues, thin are sufficient . BUA | 43 UIM_ i ¢ >>
USB_ID_RVAL1 90
VREG L5 1P8
== 42| vDD MSM_ IO USB ID RvAL2 112
VREF_BAT_THERM
R_BIAS 82
HT32
= 122 | GND_REF_CHG V ARB | 135
T R s, S M TS T i, S T o T S S S 0 S T, (W S A e S M R S i S S R P S e S S M S, SEo=mme S SRS s sspmsams m=a— | C0520
I 1.0uF
TP-1.0MM : VAA CAP 98 B
Ll | C0522
| 1.0uF
I
— 109 gNDCH
g} | GNDC19 HT1
- ' Il 99 110 —
TP-0.8MM — : GNDC18 GND_FG —
TP33 ——— 78 GNDC14
TP-0.8MM T VREF_BAT_THERM ! VEREREE
TP34 TP-1.0MM TP-1.0MM A I _ 79 | GNDC15 >
TP32 TP31 '
HT38 l 115
= > = (E 2’ EE E) (E 5) : GNDC20 clnme HT2
BAT _N_SNS - . 93 —
N_ ) E = L % I SYSON IOV | —
- = =S © - | 4.7uF
Q |
2 v
J501 o> 3 |
1 16 ' |
2 15 — ! —
3 14 : . .
: z PMI VDD _CAPF net 1s 5VDC 0605
5 £ | i ) net Is cap 1S .
. -+ > BAT_CON_ID |
| D [ 040 v derate to —850%
7 1
i i N . O not use 2 as may derate to 5.
e i
I
|
BTBS-BM25-45/2-V(51) ——% i 3 |
©Z Sz |
|
|
i |
BATID Vaue “lTvs501 TVS502 |
T \ |
WD 6ok R o Y v Y L P .
FMT 10K 2 2 l
DS+ 5amsung 30K < <7 ' ' ,
DS+ LG 49.9K !
GY 100K - - :
|
|
_ L |
o |
= L ] . - |
BATID Resistor Pull down to GND in BAT Module '
- F L |
| A
— P . '
BAT_THERM NTC(68K B=4250) Pull down to GND 1n BA'T Module '
—_— - . . L |
|
|
|
|
|
|
|
|
|
_______________________________________________________________________________________________________________ |
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U0501-B
C0603
Ny PR RS 68 RESIN VREG_ADC_LDO | 46 I I
0.47UF
\y,  SPMI_CLK 38 | sSPMI CLK
. . SPMI_DATA 39 | spMI DATA
LN N - Cosp2
DVDD BYP | 94 I I
X KYPD_PWR_N1 134, RYPOPWR 0.1uF
PM_PON RESET N 69
by PS_HOLD C0601 HT7
AVDD BYP | 23 I I =
CLK_:N is not used 50 CLK IN 0.47UF
Prevent leakage on ship mode
) . ) 40 | NGt
Ship Mode PMI Resin 1.8V and PM.Resin OV
— 41 NC2 REF BYP |28
44
. PM_RESIN.N H PM_RESIN_N‘L NC3 . .
i B B Vo S 3
18| NC4 3 S
D060 o
KYPD PWR N1
KYPD PWR N mih-
X _PWR_ H N GND_REF 99 —
D0602 <12 GPIO_1
_______________________________ To external SME charger {j@ﬁ GPHJ_E
GNDCe6 26
—<122- MPP_1
__GREEN_LED 434 | PP 2
<40 MPP_3 GNDC9 |86
. FLASH_STROBE NOW <47 | MPP 4 GNDC10 |67
GNDC12 | 16
GNDC13 1
— VPH_PWR
) = 57 vDD ADC LDO
GNDC8 |65
49 | GNDC4 GNDC16 | 82
GNDC21 121
45 | GNDC3 GNDC22 |- 133
GNDC23 136
87 | GNDC17

Backup, may change to other MFP as needed

VREG_L16_1P8

R0O603

100K

QUIET_THERM

e

NTCO601 p

heat device
NTC0601

|
|
I
I
I
I
|
|
|
|
|
:
- Awa y from |
|
|
|
|
|
I
I
I
I
I
I
I
I
I

1%
§ 100K

C0615

0.1uF_NF

- >
/lacement }I?ef to SO0-VU794-17
s, such as MSM PMU' Charger

™
-

GP_PDM_A0

R0602

100K

AVAVAY

Depends on if having boost bypass
_ VPH_PWR 60
S VFLASH 72
84
—_VPH_PWR 7
PGND_WLED
¢ = 8
VPH_PWR 28
47nF for LCD, 1.5nF for AMOLED
HT3 C0605
—_ | 15
= |
0.047UF
== 26
- VREG_L5_1P8 25
C0o608
- VPH_PWR 0.1uF I <)
53]
3 'S5
Place C0609 close to PIN3 __S:.::_
HTS
— |
|=—|

" LCD_CABC 30
o
internal FD 51
For AMOLED, Not needed in LCD mode.
leave float if not used
From MSM IC or codec 11
12
= VPH PWR 48
S w
w3
=
36
23
=¥
o't 37
&S 2
T - 22
64
o)
I 70

FPlace C0607 close to PIN6,dedicated trace from PINS

to C0&07 PGND and

then a dedicated wvia to main

GND at CO0607

PMIS937 Con

U0501-C
F_LEDT
e
71
VDD_TORCH FLASH_LED1 —
FLASH_LED2 | 83 I
10PF MNF
VDD _FLASH 1 : =
- - OVEP Progamable MIAX 31.7V lr |
VDD _FLASH_2 VREG_WLED 6= | | =
__ HT10
e PGND_WLED
D0605
VDD WLED ’\ LCD_BL_LED A
GND_WLED L0601 |
VSW WLED -2 YN YPH PR L
10UH CO0611
| ==
VDD_DIS_P 10uF HT11
GND WLED | | 31 =
HT12
DIS_N_CAP REF )
—F LCD BL_LED K1 5
LCD BL LED K2 |
WLED_SINK2 | 20 — == 5
GND_DIS_N_REF WLED SINK3 32—
WLED SINK4 33—
VDD_1P8 DIS_N VDIS P FB |29
DISplay vors_P_our -2
| =
VDD DIS N C0612 HT6
GND_DIS_ P -4 TIOF ——
Place C0681l2 close to PINS,dedicated trace from PIN4
to C06812 GND and then a dedicated via to main GND at COe1Z2
LO60O2Z
VSW DISP 1 16 YN Al
4.7uH
WLED CABC vsw DIsp 2 17 10uF
CO0610
DIS_SCTRL I =
HT35
HAP_PWM_IN1 VDIS_N_FB 21
Place C06132 close to PIN1,13
; LCD VSN .
HAP_PWM_IN2 VDIS_N_OUT_1 - c2uk = >
fEEIB -
VDIS N OuT 2 13 =
e ' o 1
VDD _HAP L0603 -
VSW DIS N 1 2 S8 & =
4.7uH
VSW DIS N 2 14 Rt -
GND HAP The current for LCD/AMOLED is different,
- possible to choose the inductor with smaller Isat
based on the different application.
GNDC1
GNDC2
B0601 HOUTP
ND HAP_QUT P |32 Y YN |
GNDC5 _OUT_ 10000hm %
GNDC7 Support LRA/ERM
24 AA SRR x
' GNDC11 HAP_OUT N A >

rol/Interface
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D
X0701
XTAL-19.2M-0Z19270001 U0701-C
/BM_XO_THERM 4 {\c 3 VPH PWR |
’_{ I:l i_ U0701-B ul
VREG_L5 1P8
1 Al 2 . 22| 6pio_o1 PM8937 MPP 01 |-137 VDD_PX_BIAS_MPF‘_?» _L5_
SDCARD DET N Sy an . RO705 240k A
T T ™ > — = AVAVAY GPIO_02 MPP_02
ote:
_ UIM_BATT_ALM NF 50 131 VREF DAC_MPP_3
_ 85 ERS8aY 127 | £ — GPIO_03 MPP_03 —
X0 GND should connect to XOADC GND pin using thin NC_WSP_TST1 AVDD_BYP J - QUIET THERM
. o i J —— === - - —-—— i ———— — — 36 GPIO_04 MPP_04 = {
trace, then via to main ground plane under the N VPP 81 HT15
X0 THERM cap ground XOADC_GND nebes il l 49 GPIO 05
B 3 XTAL19M?2 IN VPH PWR | 63 VPP can be lEjft floating in 1N1 design. o S N ettt o St [t il ot o i il ket el
= m 5 - - - \ / —25 GPIO_06 c
— - XTAL19M2_OUT VCOIN —_—
Lo o —_ Note:
E'& 1 \\M“ﬁ——#”ff = BEIR_DF only-even MPP's can be-configured as-current-sinks-and
[ VREG_L16_1P8 - __r% &' r-h‘:':“- 152 | GpIo 08 odd MPP's as|analog output buffers.
KYPD PWR N 102 - 5% £ 2 K
D — KYPDPWR_N OPT 1 87 88 88
= SYSOK_PMI8937
= o b, — 143 PON_1 o
g E r% : ' I_:'M P_ON SESETN - g é ROTO ROTOE ADC in project
= %\‘ e/ = 182 | pON_RESET_N € >2 -
= | . = o RO706 |
o - 240k A0k 0.2v AlZ2A
FE = %// L : MSM_PS_HOLD | 129 | ps HOLD -
82.5k 30k 048y 8121
> .__PM_RESIN_N 128 | RESIN.N PA THERM |-122 PA_THERM «
<t 41.2k a0k " Al2C
g < D) 115 cBLPWR N -
EF N> SPMI_CLK ) ERESTnat D 221 30K 1038y ALZW
S = 12 SPMI_CLK TEST_IN
o 11k 30k 1317w A12L
< =T DALY 62 SpmI_DATA U0701-F
392k 30k 1.591v SEB04TE
VREF_LPDDR2 |-123 YREFLLPOOR b
WTR_XO_CLK
K . 42 RFCLK1 GND NG
WCN_XO CLK 40 SLEEP CLK . -
K RFCLK?2 2% 57 PM8937 136 B
i ' GND1 NC1
——43 NBBCLK o = .,
___________________________ . __ MSM BBCLK1 EN 56| ws v e 5% GND2 NC2
| o RO701 Sl RO704 72 GND3 NC3 | 142
BBCLK1 6 24
| K AVAVAV BBCLK1 SLEEP_CLK1 N\N\N—
Note: ' 0 0 73 GND4
——————————————————————————— | e —44. BBCLK2 —
N . 0 i - 83 GND5
Reserve placeholder CO0705 for BBCLE signal quality = & GND XO 14 GND_XO
Place R0O701 CO0705> near PM8937 RO703 3@ = 84-[3ND6
s MREE {8 0 A —— 119 O THERM GND_RF 15 GIND REFF CLK
Y - = 86 GND7
1% 109 xOADC_GND -
PM_XO THERM e GND8
b = — 1 X0ISO_GND1 REF_BYP 29 REE_BYP
- - 98 . GND9
13 X0ISO_GND2 REF_GND 28
3 " 99 GND10
<5 = ™
L o . =
S & 100 GND11
110 GND12
XOADC_GND
Py e AL 114 GND13 B
e~ w
Il £ Il 2
I I
[ap] =
4| 4|
i I 1
Note

GND REF MUST connect directly to CO0703 and then to
— — main GNDwith 7 dedicated viz,. ————— — — — — — — —

GND X0 and GND RF MUST connect directly to C09%20
and C092]1 respectively and then connect to main GND

with dedicated wvia.

PM8937 Control and MPP/Cloc
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VPH_PWR

39

uo701-D

Cos01

22uF
cos02

22uF

C0803
2.2uF

65

66

fii

GND_S1_1

GND_S1 2

78

VIN_S2_1

Cco8o4
2.2uF

79

103

104

VIN S2 2

VIN S2 3

GND_S2_1

105

GND_S2_2

164

GND_S2_3

]

GND_S3

176

VIN_S3 1

C0805
2.2uF

154

166

VIN_S3 2

GND_S3 1

178

GND_S3 2

GND_S3_3

GND_54

C0806
2.2uF

11

24

GND_S4_1

156

GND_S4 2

170

VIN_S5_1

183

VIN_S5_2

coso7
2.2uF

144

145

VIN S5 3

GND_S5_1

171

GND_S5_2

:[‘_-J

167

179

GND_S5 3

VIN_S6_1

co80s8
2.2uF

169

181

VIN_S6_2

GND_S6_1

GND_S6 2

VREG1

PM8937

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

64 VREG_S1_1P225 RE
L0801
51 Y Y 1\
88 VF{EG_SE_'IF‘ZEE:F{E <
L0802
90 e VREG S2 1P225
| Sense node from output caps
L0803
153 ~ Y VREG_S3 1P325
165 2.2UH . .
glL o =
177 S 8 S &
GND_S3
L0804
o5 o5
37 S 8 S S
GND_S54
116
157
L0805
158 YY)
W | VREG_S5_S6_APC_1P225
/;Lsi.\
101 0.47uH
VFB_S5 S6 P
155
168
| Remote sense from MSM
1
130 VFB S5 S6 N

113

VREF _NEG_S6

| Remote sense from MSM side
|

“Power for MSM Core&GRA

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 wvias

Power for Low-voltage LLDOs

Power for High—-voltage LLDOs

Power for MSM APC

PM3937 B

uck converter
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VREG_S3_1P325

VREG L1,

L19

111

125

VREG L2, LZ3

139

117

VREG L3

34
VREG S4 2P05 VREG L4, L5, L6, L16 35
19
VPH_PWR VREG L8, Ll1, , L22 a4
46
S R M S Sl e S e St L
| Mote
| Star routing to each VIN group VREG L9, L10, L13, 15, L18 17
firasir s B wo St aiee amal e Lugh i s eaad |
28
VPH_PWR i 31
NF
R0904 VREG L20, L21I 16

> VREG_S4_2P05

Uo701-E

VIN._GR1 1

VIN_GR1_2

VIN GR2_S3VFB

VIN_GR3

VIN_GR4_S4VFB_1

VIN_GR4_S4VFB_2

VIN_GR5 1
VIN_GR5_2

VIN_GRS_3

VIN_GR6_1

VIN_GR6_2

VIN_GR6_3

VIN_GR7

VREGZ

PM8937

VREG L1
VREG L2
VREG_L3

VREG L4

VREG_L5

VREG L6

VREG_L7

VREG_L8

VREG_L9
VREG_L10
VREG_L11
VREG_L12
VREG_L13
VREG_L14
VREG L15
VREG_L16
VREG_L17
VREG_L18
VREG_L19
VREG_L20
VREG_L21
VREG_L22

VREG_L23

RFICs

g@% MIPI
s and GPS elLNA

Analog

> eMMC

> WCN

-~ Sensor

~ Micro SD

~ MSM pad group 2 and SDC?2
~ USB and audio

-~ PMIC HKADC
-~ Camera VCM
- REF SW

124 VREG_L1_1P0

i VREG_LZ2_1P2

. VREG_L3_1P225

N VREG_L4_1P8
R0905 VREG_L5 1P8 -

21 VWA — 1.0 default On

61 e L6 default Off

N VREG L7_1P8 .

47 VREG L8 2P9

30 VREG_L9_3P3

32 VREG_L10_2P8

. VREG _L11 _2P95

60 VREG_L12 PX2 2P95

29 VREG_L13 3P075

27 VREG L14_UIM1

. VREG_L15 UIM2

8 VREG_L16_1P8&

45 VREG_L17_2P85

12 1II..I"Fs’LE(':'|=L‘| 8_2P7

126 VREG L19_1P3 |

4 VREG_L20_1 PS_}(O:-:.M;__

5 VREG_L21_1P8_RF

) CAM_2P8_AVDD

112

CAM_1P2_DVDD

HT24

L W R
= = =
[ | |

S E E gs 1 8 35 | 3w 5 | 35 55 | 8% S5 1§ 8w _1 84 g5 | 8y 3 1 8u g 1 g

o O o o o M~ T o - o - o o o O oo o - o - = o P~ o P~ o2 o M= o9 ) = o 2 o 9

S N = QO =r B S O N - Do . 0O~ L b O = Q= O =r Q= QO = Q — QO =t QO o~ Q- QO ~— —_ QO 3

HT25
|
=

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

PSEUDO CAPLESS LDOs
r.4*, Le, L8*, LO9*, L10, L11*, L12, L14, L15, L17*, L18, L22, LZ23
L4~, L8*, L9*, L11*, L17*, still need validation as Pseudo-capless

LS5, L7, L13, Llo have internal PMIC Loads and require local CAPs.

~ Camera Analog
> Camera Core

PM&8937 LLDO circuits
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2} Please connect GND SPKR PA (pin 120) to Cl1024 GND.
Then connect to Main PCE GND from C1l024.

3) Please connect GND BOOST
Cl022/C1023 GND,

{(pins 151/132) to

Then connect to Main PBCB GND from Cl022/C1023.

1 3 2 1
Uov701-A
VREG_L5_1P8 ]
PM8937
VREG_S4_2P05 1
vDDIO 163
S w
s
. O
vDD_PA 67
MIC IN1 P o VREG S4 2P05
b — vDD_cp 148 - e
MIC_IN1_M 106
> _INT_ SPKR_DRV P
GND CP
107 | SPKR DRV M 1 =
z z 191 94 C1004
Qu © u ' SPKR_DVR_M_2 VDD_SPKDRYV | T < VPH_PWR
g2 28 o N 7 2 1 7 B
N B e I~ &
| GND SPK ¢ Placel C1024 near pin89
Y o I | 1 S S P s
69 Mic1 IN M VREG BOOST 5V | 162
MIC_IN2_P 108 MIC2 IN P [
- |
LB R 95 MIC3 IN_P | Place [C1022 and C1023 near pinl54 |
I
[
____________________ |
Recommendation:Isat>Z .28, DCE<LZ0mohm
MIC_BIAS1
C_BIAS 82 MIC_BIAST BoosTsw -6 — 3 |
LT 9 Mmic BIAS2 BOOST SNs | 135 : ,
1. Boost SNS pin needs routing to VREG BOOST
bypass cap (Cl022/C1023) . Directly on bypass cap.
2. Boost sns trace should be well isclated
= o PM_EAR_P =
EEE EEE = > = = 92 EAR_P from noisy traces especially from VSW BOOST R1010 O
oo oo ) -
_gé __:E;% PM_EAR_M 93| EAR M HPH_REF 923 /\/\/\r CDC_HPH_REF sy
HPH L |24 W\’ CDC_HPH_L
= 1021
. CDC_PDM _CLK CDC HPH R
< == 174 | ppM_CLK HPH_R 99 wz\, e ==
CDC_PDM_SYNC 175
Flace near PMBS37 ERRLRIES I & /\/\/\’
. ar PMBS37 CDC_HS_DET S __E o -+ w
Hs_DET 80 AVATAT o753 &3 8 =
CDC_PDM_TX 149 | oy Tx SR T
CDC_PDM_RX0 r--——~"~>""~""~""~“""~>"~>"">"~>">"7>"7>77°7°7 GND.CP . 1
= 150 ppM_RX0 GND cp 146 = (¢ | B
CDC PDM RX1 ' |
— 173 ppM_RX1 | |
CDC PDM RX2 | | PM GND MIC
= = 159 | ppMm RX2 GND CFILT 70 | | AVAVAY =
| |
| |
| ND SPK . | : L
147 NCP_FLY_P GND_SPKDRV —120 2 < | o ~ 2
| | S L Sg
133 NCP_FLY_N | | r > O &
' GND BOOST '
GND_BOOST 1 160 = 4 |
I I
134 NCP_VNEG GND_BOOST 2 112 i
| |
I I ﬁ
| | =
Y CDC PA VNEG 68 | PA_VNEG | © ﬂﬂ I~ © ﬂ | =
[ o o
| = = = |
T T e
=l | |
= o | |
—O« S 3 | |
R | |
| — = |
| - - |
| |
| |
| |
| |
GND_CP | |
| |
I I
| 1} Please connect GND CP (pin 146) to C1004 GND. |
. _Then connect to_main BCE GND from C1004_ _ _ _ _ _ |
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Note: WCSS_XO signal required only for 5GHZ.
When using WCN3615 connect pin BD13 to GND.

O

BD13
N BBCLK1 SKin
¢ MSM_BBCLK1 EN W40

TP-0.5MM . SLEEP CLK AR40 |
g C1104

} 5 PM_PON RESET N 0.01uF R
« MSM_RESOUT N RA4
T37

_ Uu38 .

« MSM_PS_HOLD o
S JTAG_RESOUT N V3
JTAG TCK AB3

X JTAG_TDI ﬂm
« JTAG_TDO v
> JTAG_TMS AC?
. JTAG_TRST_N AA2
- VREF_LPDDR3 Gia

|-

AF39

U1101-A

WCSS_XO

CXO

' CXO_EN

SLEEP CLK

RESIN_ N

RESOUT_N

' MODE_0

MODE_1

PS_HOLD

SRST_N

- TCK

TDI

TDO

TMS

' TRST N

VREF_EBIO_CHO_CA

VSSX_0_1

PLL_TEST SE

ATESTO

ATEST1

CONTROL

SDC1_RCLK
SDC1_CLK

SDC1_CMD

SDC1_DATA_0
SDC1_DATA_1
SDC1_DATA_2
SDC1_DATA_3
SDC1_DATA 4
SDC1_DATA_5
SDC1_DATA_6

SDC1_DATA_7

SDC2_CLK

SDC2_CMD
SDC2_DATA_0
SDC2_DATA 1
SDC2_DATA 2

SDC2 DATA 3

USB2 HS DM

USB2_HS DP

USB2 HS_ID

USB2_HS_TXRTUNE

USB2_HS _VBUS

PMIC_SPMI_CLK

PMIC_SPMI_DATA

MIPI_DSI0O_DCD

L1101 (MPL1608S2RZMHT):
IND-MUTIL-LAYER-2.2UH,+ /-20%-750MA 0603

If eMMC 4.51 or earlier 1s used,

configure the unused MSM SDC1_RCLK pin to internal pull-down to prevent the bus from floating.

C1101

C1102

L35 SDC1_RCLK o
0 | - : 5
G38 SDC1 CLK 1 A AN SDC1_CLK S Note: Place R1101 on CLK lines close to MSM
_— R1101 SDC1_CMD S SN ARE Sy i e i e G et s e ke s aete s
T SDC1 DATA 0 .
P
b SDC1_DATA 1 L
i
- SDC1_DATA 2 Y
&
i SDC1_DATA 3 TN
Ea7 SDC1_DATA_4 .
e SDC1_DATA 5 .
o
a8 SDC1_DATA 6 .
-
a7 SDC1_DATA 7 VN
0 o S
W4 SDC2 CLK 1 A AN SDC2 _SDCARD CLK .| Note: Place R1102 on CLK lines close to MSM
U4 R1102 SDC2 SDCARD_CMD >\/ |
i SDC2_SDCARD DO
pd
" SDC2 SDCARD DA \
.
e SDC2_SDCARD D2 .
b SDC2 SDCARD_D3 .
o
A USB HS D M WM~ T T T T T T T T T T T
<
D0 USB HS D P ! Note: 90ohm Diff Imp routing for USB
o, Flol | aoEa wul WWEE Fnahis Liigg v s aegh ek RERaE m. e
AB39 USB_ID
R1103 VA <
AC38 VW Y——— - - - - -
AC40 ﬁﬁf ' Note: Place R1103 close to MSM pin
+/-19%; l
AH39 SPMI_CLK N
AGA40 SPMI_DATA
N\ S
Note: Place C1101 C1102 close to MSM
L . . —
AF9 5z =z Ensure continuous GND return path with 50 @ Z0.

Note
MIPI DSI can be configured as DCDC or LDO mode.

When configured as LDO mode, pin AF9 should be left floating and L1101

DC-DC mode — For better power ~3 mA lower

¥

should be DNI.

MSMs937 Control
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O

:[‘_-J

L

U1101-B

% EBIO_CSO N -
,_EBIO_CS1_N -
S

EBI0O CLK C

¢ = = G10
EBIO CLK T

< — E10

&« EBIO_CKED -

. EBIO_CKE1 .

o

EBI0_DMO 0

ERI0_DM1 Co6

ERI0_DM2 D15

EBI0_DM3 Cad

&« EBIO_DQS0_C .

&« EBIO_DQSO T -

.. EBIO DQS1 C e
% — ==

&« EBIO_DQS1_T e

., EBIO_DQS2_C e
.. EBIODQS2 T

‘x< = = Fi17

&« EBIO_DQS3 C .

¢ EBIO_DQS3 T o

EBIO_CAQ Ad

EBIO_CA1 B5

EBIO_CA2 B3

EBI0_CA3 ER

EBI0_CA4 D5

EBI0_CA5 E4

EBI0_CAB £3

EBI0_CA7 =

EBI0_CA8 E2

EBIO_CA9 G4

EBIO
EBIO_CS_N_O

EBIO_CS_N_1

EBIO_CKB

EBIO_CK

EBIO_CKE_0O

EBIO_CKE_1

EBIO_DM_0
EBIO_DM_1
EBIO_DM_2

EBIO_DM_3

EBIO_DQSB_0

EBIO_DQS 0

EBIO_DQSB_1

EBIO_DQS_1

EBI0_DQSB_2

EBIO_DQS_2

EBIO_DQSB_3

EBIO_DQS_3

EBIO_CA_0
EBIO_CA_1
EBIO_CA 2
EBIO_CA 3
EBIO_CA 4
EBIO_CA_5
EBIO_CA_6
EBIO_CA_7
EBIO_CA 8

EBIO_CA_9

Note

Flace R1201 close to MSM Pin

R1201
EBI0O CAL ~G18 _EBI CAlL REXT
_ 240
%
EBIO_DQ_0 Al6 EBI0_DQO
EBI0_ DQ 1 C16 __EBI0 DQ1
EBIO DQ 2 A18 EBIO_DQ2
EBIO DQ 3 C18 EBI0 DQ3
EBIO DQ 4 A20 EBI0 DQ4
EBI0 DQ 5 D19 __EBI0_DOS
EBI0 DQ 6 A22 _EBI0 DO
EBIO DQ 7 A24 EBI0 DQ7Y
EBIO DQ 8 AZ6 EBIO DQS
EBI0_DQ_9 A28 __EBI0_DQOJ
EBIO_DQ_10 C28 EBI0 DQ10
EBI0_DQ 11 ~A30 __EBI0 DQ11
EBI0 DQ 12 €30 __EBI0 DQ12
EBI0 DQ 13 D31 __EBIO DO13
EBIO_DQ_14 A3Z EBIO0 DQ14
EBI0 DQ 15 -A34 __EBI0_DQ15
EBI0O DQ 16 A8  _EBI0 DQI6
EBIO DQ_17 AB EBI0 DQ17
EBI0_DQ_18 C8 EBI0_DQ18
EBI0 DQ 19 ~A10 __EBI0_DQ19
EBI0 DQ 20 A12 __EBI0 DQ20
EBI0 DQ 21 ~C10 __EBI0_DQ21

EBI0 DQ 22 ~Al4 __EBIQ_DQ22

EBI0 DQ 23 C12 __EBIO_DQ23

EBI0_DQ 24 —C36 __EBI0_DQ24

EBI0O DQ 25 A36 EBIO DQ25

EBI0 DQ 26 D39 __EBIO_DQ26G

EBI0 DQ_27 -C38 __EBI0_DQ27

EBI0 DQ 28 A38 EBIO_DQ28

EBIO DQ 29 E40 EBI0 DQ29

EBI0 DQ 30 C40 __EBI0 DQ30

EBIO DQ 31 B39 EBIO_DQ31

MSM38937 EBI
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