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PMI8940 CHARGER




TO PM_PON_1




Remote sense of battery




Pull up value the same as battery NTC,normally 10K




PMI_VDD_CAP net is 5VDC,cap is 0603. 




Do not use 0402 as may derate to -80%.




Internal PU




Internal PD




Default is CHG_EN pin low enables power on charging




Route PIN74,62 from the battery terminals using




differential signal techniques, thin traces are sufficient




Route PIN73,61 from the sense resistor using




differential signal techniques, thin traces are sufficient




PMI PIN




CHG_OK




DVI2_EN




GPIO2




Pull up to VDD_CAP with 51kohm




Pull down to GND with 0ohm




No Connect




For parallel charging: Connects to SMB EN pin. 




Do NOT pull up to VDD_CAP




connection on device without Wipower




connection on device with Wipower




Stark PRU CHG_OK




Stark PRU DIV2_EN




10Kohm pull down to gnd




For parallel charging: Connects to SMB EN pin. 




Do NOT pull up to VDD_CAP




Place C0502 close to USB_MID




This diode saves




around 200mW at 




higher charging 




current




Isat depends on the different applications: charging current/flash current




Place C0504 close to 




BOOT_CAP and VSW_CHG




Place C0503 close to 




FLASH_VDD




USB Current Limit




10V




10V




differential pair




differential pair




NSR05F40NXT5G




BATTERY CONNECTOR




PMI8937/NC




PMI8937/NC




PMI8937/NC




PMI8937/NC




PMI8937/NC




99




GNDC18




122




GND_REF_CHG




109




GNDC19




110




GND_FG




85




R_BIAS




112




USB_ID_RVAL2




90




USB_ID_RVAL1




43




BUA




103




PGOOD_SYSOK




89




WIPWR_RST




91




CHG_LED




137




CHG_OUT_4




126




CHG_OUT_3




125




CHG_OUT_2




113




CHG_OUT_1




139




VPH_PWR_4




138




VPH_PWR_3




127




VPH_PWR_2




114




VPH_PWR_1




141




GND_CHG_3




129




GND_CHG_2




128




GND_CHG_1




120




VSW_CHG_8




119




VSW_CHG_7




118




VSW_CHG_6




117




VSW_CHG_5




116




VSW_CHG_4




108




VSW_CHG_3




107




VSW_CHG_2




106




VSW_CHG_1




105




BOOT_CAP




132




USB_MID_3




131




USB_MID_2




130




USB_MID_1




96




FLASH_OUT_3




95




FLASH_OUT_2




94




FLASH_OUT_1




93




SYSON




98




VAA_CAP




135




V_ARB




115




GNDC20




79




GNDC15




78




GNDC14




62




BATT_PLUS




74




BATT_MINUS




61




CS_PLUS




73




CS_MINUS




97




BATT_THERM




86




BATT_ID




124




CHG_VBAT_SNS




104




DC_SNS




92




USB_SNS




140




WIPWR_CHG_OK




88




DC_EN




100




USB_EN




102




CHG_EN




55




SHDN




81




WIPWR_DIV2_EN




101




USB_CS




80




USB_ID




111




USB_DP




123




USB_DM




144




USB_IN_3




143




USB_IN_2




142




USB_IN_1




42




VDD_MSM_IO
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TVS0505
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TP-1.0MM
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C0517
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CON0501




BATTCON-3.2.02.0292
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4.7uF;10V
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USB_PMI_DM




[17]




USB_PMI_DP




[17]




USB_ID




[4,11,17]




CHG_OUT




[3]




CHG_OUT




[3]




CHG_OK




[3]




BAT_CON_ID




BAT_THERM




[3]




CHG_OK




[3]




SYSOK_PMI8937




[5]




UIM_BATT_ALM




[5,11]




CHG_OUT




[3]




VDD_CAP




[3]




VBAT




[3]




VFLASH




[4]




VREF_BAT_THERM




[3]




VDD_CAP




[3]




BAT_N_SNS




[3]




VBUS_USB_IN




VBUS_USB_IN




[3,17]




VREG_L5_1P8




[3,4,7,8,11,13,16,17,18,23,25,27,28,29,34,35,37]




VBAT




[3]




VBAT




[3]




VBAT




[3]




VREG_L5_1P8




VPH_PWR




GND




GND




GND




BAT_THERM




[3]




VBAT




BAT_N_SNS




[3]




CHG_LED
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VREF_BAT_THERM
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CLK_IN is not used




To external SMB charger




Depends on if having boost bypass




47nF for LCD, 1.5nF for AMOLED




internal PD




For AMOLED,Not needed in LCD mode.




leave float if not used




From MSM IO or codec




Place C0609 close to PIN3




35V




Place C0607 close to PIN6,dedicated trace from PIN8




 to C0607 PGND and then a dedicated via to main GND at C0607




OVP Progamable MAX 31.7V




Support LRA/ERM




PMI8937/NC




PMI8937/NC




PMI8937/NC




PMI8937/NC




PMI8937/NC




PMI8937/NC




PMI8937/NC




PMI8937/NC




PMI8937/NC




PMI8937/NC




PMI8937/NC




PMI8937/NC




PMI8937/NC
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GNDC6




77




GNDC13




76




GNDC12




67




GNDC10




66




GNDC9




136




GNDC23




133




GNDC22




121




GNDC21




82




GNDC16




65




GNDC8




46




VREG_ADC_LDO




59




GND_REF




58




REF_BYP




53




AVDD_BYP




54




DVDD_BYP




87




GNDC17




45




GNDC3




49




GNDC4




57




VDD_ADC_LDO




47




MPP_4




10




MPP_3




22




MPP_1




63




GPIO_2




75




GPIO_1




19




NC5




18




NC4




44




NC3




41




NC2




40




NC1




50




CLK_IN




69




PS_HOLD




134




KYPD_PWR




39




SPMI_DATA




38




SPMI_CLK




68




RESIN




34




MPP_2




U0501-B




52




GNDC5




12




HAP_PWM_IN2




24




HAP_OUT_N




35




HAP_OUT_P




15




DIS_N_CAP_REF




14




VSW_DIS_N_2




2




VSW_DIS_N_1




13




VDIS_N_OUT_2




1




VDIS_N_OUT_1




4




GND_DIS_P




17




VSW_DISP_2




16




VSW_DISP_1




5




VDIS_P_OUT




33




WLED_SINK4




32




WLED_SINK3




20




WLED_SINK2




21




WLED_SINK1




9




VSW_WLED




83




FLASH_LED2




71




FLASH_LED1




23




GNDC1




36




GND_HAP




48




VDD_HAP




11




HAP_PWM_IN1




51




DIS_SCTRL




37




GNDC2




3




VDD_DIS_N




25




VDD_1P8_DIS_N




27




VDIS_N_FB




26




GND_DIS_N_REF




64




GNDC7




28




VDD_DIS_P




29




VDIS_P_FB




31




GND_WLED_I




30




WLED_CABC




6




VREG_WLED




8




GND_WLED




7




VDD_WLED




70




GNDC11




84




VDD_FLASH_2




72




VDD_FLASH_1




60




VDD_TORCH




U0501-C




C0605




0.047UF




HT9




HT10




C0608




0.1uF




C0609
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C0614
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R0601
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C0606
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R0602
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C0618




27PF




HT52




C0607




4.7uF
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L0601




10UH




D0605
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C0616




27PF




C0617




18PF




C0611




10uF




FB0618




600ohm




R0610




600ohm




R0615




0




R0604




600ohm




B0601




1000ohm




B0602




1000ohm




C0619




18PF




R0611




600ohm
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0




C0625




18PF




PM_PON_RESET_N




[5,9,25]




PM_RESIN_N




[5,24]




KYPD_PWR_N




[5,24]




F_LED1




[21]




LCD_BL_LED_K1




[20]




LCD_CABC




[20]




GP_PDM_A0




[11]




PGND_WLED




[4]




WHITE_LED




[24]




HOUTN




[18]




HOUTP




[18]




SPMI_DATA




[5,9]




SPMI_CLK




[5,9]




VFLASH




[3]




VPH_PWR




[3,4,5,6,7,8,17,18,20,21,22,24,27,29,34,37]




LCD_BL_LED_A




[20]




PGND_WLED




[4]




F_LED2




[21]




VPH_PWR




VPH_PWR




VPH_PWR




VPH_PWR




VREG_L5_1P8




VPH_PWR




VPH_PWR




USB_ID




[3,11,17]




FLASH_STROBE_NOW
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LCD_BL_LED_K2
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GND_REF MUST connect directly to C0703 and then to




main GND with a dedicated via.




GND_XO and GND_RF MUST connect directly to C0920




and C0921 respectively and then connect to main GND 




with dedicated via.




Note




Note:




XO GND should connect to XOADC_GND pin using thin




trace, then via to main ground plane under the




XO_THERM cap ground




Note:




Reserve placeholder C0705 for BBCLK signal quality




Place R0701 C0705 near PM8937




Internal PD




Note: 




Only even MPP's can be configured as current sinks and




odd MPP's as analog output buffers.




Note:




VPP can be left floating in 1N1 design.




GND_RF_CLK




Backup, may change to other MPP as needed




NTC0701 placement Ref to 80-VU794-17




Away from heat devices, such as MSM PMU Charger




Charger NTC




PM8937  MPPs




UI




PM8937




22




GPIO_01




38




GPIO_02




50




GPIO_03




36




GPIO_04




137




MPP_01




151




MPP_02




131




MPP_03




89




MPP_04




49




GPIO_05




25




GPIO_06




141




GPIO_07




152




GPIO_08




U0701-C
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PM8937




3




XTAL19M2_IN




2




XTAL19M2_OUT




128




RESIN_N




115




CBLPWR_N




75




SPMI_CLK




62




SPMI_DATA




42




RFCLK1




40




RFCLK2




26




BB_CLK1_EN




6




BBCLK1




44




BBCLK2




119




XO_THERM




127




AVDD_BYP




122




PA_THERM




123




VREF_LPDDR2




74




SLEEP_CLK1




15




GND_RF




59




REF_BYP




58




REF_GND




76




TEST_IN




109




XOADC_GND




14




GND_XO




182




PON_RESET_N




129




PS_HOLD




1




XOISO_GND1




13




XOISO_GND2




43




LNBBCLK




85




NC_WSP_TST1




102




KYPDPWR_N




143




PON_1




81




VPP




63




VPH_PWR




132




VCOIN




87




OPT_1




U0701-B




GND_NC




PM8937




71




GND2




83




GND5




73




GND4




84




GND6




97




GND8




57




GND1




72




GND3




86




GND7
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GND9




99




GND10
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GND11
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GND12
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C0705




33PF_NF




R0701




0
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C0703




0.1uF




NTC0701




100K




1%




R0723
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R0710
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RT0711




100K




V




1




+




2




-




U0702




POWER-RTCBAT-CPH3225A




CPH3225A-NF




C0709




47uF_NF




C0708




22uF




1




XT1




2




RT2




3




XT2




4




RT1




X0701




XTAL-TXC-X1E000361000300




R0750




NF




C0701




1.0uF




SPMI_DATA




[4,9]




PA_THERM




[29]




PM_XO_THERM




[5]




MSM_BBCLK1_EN




[9]




SPMI_CLK




[4,9]




PM_RESIN_N




[4,24]




MSM_PS_HOLD




[9,25]




KYPD_PWR_N




[4,24]




XOADC_GND




[5]




SLEEP_CLK




[9]




BBCLK1




[9]




WCN_XO_CLK




[35]




WTR_XO_CLK




[26]




PM_PON_RESET_N




[4,9,25]




VREG_L16_1P8




[5,7]




VREF_LPDDR3




[9,16]




SYSOK_PMI8937




[3]




UIM_BATT_ALM




[3,11]




VDD_PX_BIAS_MPP_1




[13]




VREF_DAC_MPP_3




[12]




REF_BYP




GND_XO




CBL_PWR_N




QUIET_THERM




[5]




VREG_L16_1P8




[5,7]




QUIET_THERM




[5]




VPH_PWR




VREG_L16_1P8




VREG_L16_1P8




[5,7]




XOADC_GND
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PM_XO_THERM
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SDCARD_DET_N




[11,23]




NFC_CLK_REQ
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NFC_CLK
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Note:




directly connected to their respective GND pins, then connect to main ground with dedicated vias




Buck input and Output cap ground of each switch regulator should be




Remote sense from MSM side




Sense node from output caps




Remote sense from MSM side




Remote sense from MSM side




Power for MSM Modem




Power for MSM Core&GRA




Power for MSM APC




Power for Low-voltage LDOs




Power for High-voltage LDOs




VREG1




PM8937




39




VIN_S1




78




VIN_S2_2




79




VIN_S2_3




164




VIN_S3_1




9




VIN_S4




51




VSW_S1_1




90




VSW_S2_1




91




VSW_S2_2




153




VSW_S3_1




165




VSW_S3_2




10




VSW_S4_1




23




VSW_S4_2




157




VSW_S5_1




158




VSW_S5_2
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VSW_S6_1




168




VSW_S6_2
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VIN_S5_1
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VIN_S5_2
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VIN_S6_1




179




VIN_S6_2
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VFB_S6
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VFB_S5
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VFB_S2




64




VFB_S1




65




GND_S1_1




24




GND_S4_2




11




GND_S4_1




144




GND_S5_1




145




GND_S5_2




104




GND_S2_2




105




GND_S2_3




66




GND_S1_2




154




GND_S3_1
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GND_S3_2




181




GND_S6_2




169




GND_S6_1




52




VSW_S1_2




130




VREF_NEG_S5




113




VREF_NEG_S6




37




VSW_S4_3
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VSW_S3_3




176




VIN_S3_2
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GND_S3_3
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GND_S5_3
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VIN_S5_3
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VSW_S6_3
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VIN_S2_1
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VREG_S3_1P325




[7]




VREG_S1_1P225
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VPH_PWR




[3,4,5,7,8,17,18,20,21,22,24,27,29,34,37]




VREG_S1_1P225_RE




[14]




VREG_S2_1P225_RE




[13]




VREG_S2_1P225




[13,14]




VREG_S4_2P05




[7,8]




VREG_S5_S6_APC_1P225




[13]




VFB_S5_S6_P




[13]




VFB_S5_S6_N




[13]




GND_S3
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GND_S4
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GND_S3
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GND_S4
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PM8937 LDO CIRCUITS
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VREG_L1, L19




VREG_L2, L23




VREG_L3




VREG_L4, L5, L6, L7, L16




VREG_L8, L11, L12, L17, L22




VREG_L9, L10, L13, L14, L15, L18




VREG_L20, L21




Star routing to each VIN group




Note




PSEUDO CAPLESS LDOs




L4*, L6, L8*, L9*, L10, L11*, L12, L14, L15, L17*, L18, L22, L23




L4*, L8*, L9*, L11*, L17*, still need validation as Pseudo-capless




L5, L7, L13, L16 have internal PMIC Loads and require local CAPs.




RFICs




LPDDR&MIPI




VDDMX




RFICs and GPS eLNA




L5 default On




L6 default Off




Analog




eMMC




WCN




Sensor




Micro SD




MSM pad group 2 and SDC2




USB and audio




PMIC HKADC




Camera VCM




RF SW




WLAN




Camera Core




LCD_VIO28




VREG2




PM8937
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VIN_GR7
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VREG_L9
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VREG_L11
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VREG_L14
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VREG_L15
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VREG_L16
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VREG_L5




28




VIN_GR6_2
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VREG_L21
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VREG_L22
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VREG_L23
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VIN_GR3
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VIN_GR2_S3VFB
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VIN_GR1_2
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Place C1024 near pin89




1. Boost_SNS pin needs routing to VREG_BOOST 




bypass cap (C1022/C1023) . Directly on bypass cap.




2. Boost_sns trace should be well isolated




 from noisy traces especially from VSW_BOOST




1) Please connect GND_CP (pin 146) to C1004 GND.




Then connect to main PCB GND from C1004




2) Please connect GND_SPKR_PA (pin 120) to C1024 GND. 




Then connect to Main PCB GND from C1024.




3) Please connect GND_BOOST (pins 151/152) to 




C1022/C1023 GND. 




Then connect to Main PCB GND from C1022/C1023.




Place near PM8937
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Note: Place R1103 close to MSM pin




Note: 90ohm Diff Imp routing for USB
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Note: WCSS_XO signal required only for 5GHZ.




When using WCN3615 connect pin BD13 to GND.




Note: Place R1102 on CLK lines close to MSM




Note: Place R1101 on CLK lines close to MSM




Note: Place C1101 C1102  close to MSM




Ensure continuous GND return path with 50 ¦¸ Z0.




If eMMC 4.51 or earlier is used,




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




Note




MIPI_DSI can be configured as DCDC or LDO mode.




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




DC-DC mode ¨C For better power  ~3 mA lower
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MSM8917 EBI
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SENSORS




CAMERAS




TOUCHSCREEN




I2C PULL-UP RESISTORS




GPIO




GPIO_3




GPIO_111




GPIO_112




GPIO_88




BOOT_CONFIG




BOOT_CONFIG[0]/WDOG_DISABLE




BOOT_CONFIG[1]




BOOT_CONFIG[2]




BOOT_CONFIG[3]




BOOT_CONFIG




0b000




SDC1




BOOT_CONFIG[3:1]




0b010




0b100




SDC1 -> SDC2 -> USB2.0




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




SDC2-> SDC1




Note: Ensure SW sets these GPIOs (Sensor, CTP and 




Camera I2C bus) to inout pull down when the peripherals 




are powered off to eliminate leakage.




SAR




*




*




*




*




*




Note: Asterisks (*) indicate modem power management (MPM) wake-up pins




Note: Do not have pull-ups on the following GPIOs unless intend for boot




or secure- boot related configurations:




GPIO_91, 107, 109




*




*




*




*




*




*




*




GPIO_87 & GPIO_88 on MSM8937/17/40 donot support I2C




MSM8917 GPIO
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*
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*
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*




*
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*
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*




*
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*




( Boot_config [0], WDOG_DISABLE )




( Boot_config [5], APPS_BOOT_FROM_ROM )




Note 




Internal develope use
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HW ID config




HW ID2




HW ID1




AP




EMEA-DS




LATAM




R1315




R1316




R1317




R1327




10k




NC




GPIO12&13




H&L




NC




NC




NC




10k




10k




10k




10k




10k




10k




NC




NC




NC




L&L




H&H




L&H




10k




NC




NFC




EMEA-SS




R1308




2.2K




R1307




2.2K




R1304




2.2K




R1305




2.2K




R1306




2.2K




R1303




2.2K




R1310




2.2K




R1311




2.2K




GPIO2




BE20




GPIO_74




BD5




GPIO_75




BC4




GPIO_76




BE4




GPIO_77




BD3




GPIO_78




BG4




GPIO_79




BE2




GPIO_80




BF3




GPIO_81




BD1




GPIO_82




BB3




GPIO_83




BC2




GPIO_84




BC22




GPIO_85




BC18




GPIO_86




BB19




GPIO_87




BC20




GPIO_88




BB17




GPIO_89




BC16




GPIO_90




AD1




GPIO_91




Y5




GPIO_92




BE16




GPIO_93




BD17




GPIO_94




BD19




GPIO_95




BD21




GPIO_96




BG20




GPIO_97




BE22




GPIO_98




BF21




GPIO_99




BC40




GPIO_100




BD39




GPIO_101




AW40




GPIO_102




AV39




GPIO_103




AR38




GPIO_104




BB39




GPIO_105




AU38




GPIO_106




BE40




GPIO_107




BF39




GPIO_108




AT37




GPIO_109




BC38




GPIO_110




BE38




GPIO_111




AV37




GPIO_112




AW38




GPIO_113




AY37




GPIO_114




BA38




GPIO_115




BG38




GPIO_116




BC36




GPIO_117




BB37




GPIO_118




AW36




GPIO_119




BD37




GPIO_120




BE36




GPIO_121




BF37




GPIO_122




BG36




GPIO_123




AP37




GPIO_124




BC10




GPIO_125




BC12




GPIO_126




AY39




GPIO_127




BE10




GPIO_128




BC8




GPIO_129




BD9




GPIO_130




M35




GPIO_131




P35




GPIO_132




N36




GPIO_133




U1101-D




C1303




56PF_NF




GPIO1




P7




GPIO_1




T5




GPIO_2




P5




GPIO_3




P1




GPIO_4




R4




GPIO_5




P3




GPIO_6




T1




GPIO_7




BF9




GPIO_8




BE8




GPIO_9




BG8
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BD15
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GPIO_15




BD7




GPIO_16




BG6
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BF5
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GPIO_25
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GPIO_26




N4
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M5




GPIO_28




M3




GPIO_29




M1




GPIO_30
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GPIO_31




L2




GPIO_32




L4




GPIO_33




H1




GPIO_34




K3




GPIO_35




J2




GPIO_36




U6




GPIO_0




P39




GPIO_37




H7




GPIO_38




J4




GPIO_39




H3




GPIO_40




M37




GPIO_41




K39




GPIO_42




M39




GPIO_43




N38




GPIO_44




P37




GPIO_45




R36




GPIO_46




AM39




GPIO_47




L40




GPIO_48




AB35




GPIO_49




H5




GPIO_50




AE38




GPIO_51




AD37




GPIO_52




AF37




GPIO_53




AG38




GPIO_54




AL40




GPIO_55




AJ40




GPIO_56




AK39




GPIO_57




AJ38




GPIO_58




U40




GPIO_59




V39




GPIO_60




V37




GPIO_61




W38




GPIO_62




N40




GPIO_63




R38




GPIO_64




BE12




GPIO_65




BD11




GPIO_66




BF13




GPIO_67




BG12




GPIO_68




BG18




GPIO_69




BF19




GPIO_70




BG16




GPIO_71




BF17




GPIO_72




BE18




GPIO_73
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C1301




56PF_NF
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R1318




120ohm




R1309
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R1326




0




R623




NF




R624




NF




C602




0.1uF




R619




0




R620




10K_NF




R621




NF




C601




0.1uF




R618




1.8K




R1315




10K




R1317




10K




R1316




10K_NF




R1327




10K_NF




R1329




2.2K




R1328




2.2K




SENSOR_I2C_SDA




[11,22]




CAM_I2C_SDA0




[11,21]




TP_I2C_SDA




[11,17,20]




SENSOR_I2C_SCL




[11,22]




CAM_I2C_SCL0




[11,21]




TP_I2C_SCL




[11,17,20]




VREG_L6_1P8




[7,11,13,14,20,21,22]




VREG_L6_1P8




[7,11,13,14,20,21,22]




VREG_L5_1P8




[3,4,7,8,11,13,16,17,18,23,25,27,28,29,34,35,37]




SAR/SPK_I2C_SDA




[11,18,27]




SAR/SPK_I2C_SCL




[11,18,27]




VREG_L5_1P8
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CDC_PDM_RX2
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BT_SSBI




[35]




WL_CMD_DATA_0




[35]




WL_CMD_DATA_1




[35]




WL_CMD_DATA_2




[35]




BT_DATA




[35]




FM_SSBI




[35]




BT_CTL




[35]




FM_DATA




[35]




WL_CMD_CLK




[35]




WL_CMD_SET




[35]




GRFC7_SEL




[31]




KEY_VOL_UP_N




[24,25]




GRFC9_SEL




[31]




RFFE1_DATA




[28,29,34]




RFFE1_CLK




[28,29,34]




GRFC1_SEL




[31]




GRFC3_SEL




[33]




GRFC6_SEL




[31]




RFFE5_DATA




[26]
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Note: If best EMI practices are followed for MIPI CSI/DSI signals, there is no need




for common mode choke filters. You may choose to have placeholders for




common mode depending upon your design constraints.




Extreme care must be taken that no stubs are created by doing so.
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Main Camera / Sub Camera share power domain design
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