@ SGM41607
I°’C Controlled Fast Single-Cell 12A

SGMICRO Switched-Cap Charger with Bypass Mode
GENERAL DESCRIPTION FEATURES

The SGM41607 is an efficient 12A switched-capacitor battery e Efficiency Optimized Switched Capacitor Architecture

charging device with I°C control that can operate either in + Up to 12A Output Current

charge-pump voltage divider mode or in bypass mode. It can + 3.4V to 11.5V Input Voltage Range

charge single-cell Li-lon or Li-polymer battery in a wide 3.4V + 187.5kHz to 750kHz Switching Frequency Setting
to 11.5V input voltage range (VBUS) from smart wall adapters + 96.3% Efficiency for 10A Fast Charging

or wireless charger. The switched-capacitor architecture is ® 6A Charging in Bypass Mode

optimized for 50% duty cycle to cut the input current to e Comprehensive Integrated Protection Features
one-half of the battery current and reduce the wiring drops, + External VBAT, IBAT, IBUS Regulation with External
losses and temperature rise in the mode. OVPFET

¢ Input/Output Over-Voltage Protection (VBUS_OVP,
VAC_OVP, VOUT_OVP)

¢ Input/VOUT/CkLy Short-Circuit Protection
(VBUS_SCP, VOUT_SCP, Cry SCP)

¢ Input Over-Current Protection (IBUS_OCP)

+ Input Under-Current Protection (IBUS_UCP)

+ Battery Over-Voltage Protection (VBAT_OVP)

A two-phase switched-capacitor topology is used to reduce
the required input capacitors, improve efficiency and
minimize the output ripple. Necessary protection features for
safe charging performance including over-voltage protection
by external OVPFET (Qovr) and input reverse blocking (using

an internal NFET) are provided.

A high accuracy ADC with 15-bit effective resolution is also + IBAT Over-Current Protection (IBAT_OCP)
included to measure VBAT, IBAT, VAC, VOUT, VBUS, IBUS, + Converter Over-Current (CONV_OCP)
TSBUS, TSBAT, TDIE (9 channels) for better management of e 9-Channel 15-Bit (Effective) ADC Converter

the charge process. + VBAT, IBAT, VAC, VOUT, VBUS, IBUS, TSBUS,
The SGM41607 is available in a Green WLCSP-3.2x3.35 TSBAT and TDIE for Monitoring

-56B package.

APPLICATIONS

Smart Phone, Tablet PC

TYPICAL APPLICATION
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Figure 1. Typical Application Circuit
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I’C Controlled Fast Single-Cell 12A

SGM41607 Switched-Cap Charger with Bypass Mode
PACKAGE/ORDERING INFORMATION
SPECIFIED
PACKAGE ORDERING PACKAGE PACKING
wletlE L DESCRIPTION TEM;EEATURE NUMBER MARKING OPTION
GE
SGM
SGM41607 | WLCSP-3.2x3.35-56B o 0 41607YG
-3.2x3.35- 40°C 10 +85°C | SGMA1607YGITR | 4190778 Tape and Reel, 3000
XXHXX

MARKING INFORMATION
NOTE: XXXXX = Date Code, Trace Code and Vendor Code. XX#XX = Coordinate Information and Wafer ID Number.

Date Code - Year
Trace Code
_,__ Vendor Code
XX XXX
XX # XX

Coordinate Information
Wafer ID Number ("A" = 01, "B" =02, -+ "Y" = 25)
Coordinate Information

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If
you have additional comments or questions, please contact your SGMICRO representative directly.
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I’C Controlled Fast Single-Cell 12A

SGM41607 Switched-Cap Charger with Bypass Mode
ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
VAC (Converter not Switching)..........cccccevvveeen. -0.3V to 35V VAC e 3.4V to 18V
OVPGATE - VBUS ...t -22V to 12V VBUS (Bypass Mode) .........cccoceeriieneeeniienieene 3.4V to 5.5V
VBUS, PMID (Converter not Switching)............. -0.3V to 22V VBUS (Voltage Divider Mode)..........cccccceeennnnee 5.5V to 11.5V
VOUT .ottt -0.3V to 6V VOUT L.t e 3V to 5.5V
CFH1, CFH2 to VOUT ...t -0.3V to 6V Ivour (Voltage Divider Mode) .........ccovvveveiniineennnnen. 0Ato 12A
CFL1, CFL2 .t -0.3V to 6V IvouT (BYpass Mode).........covueeiiieiieniiieniee e 0A to 6A
nINT, SDA, SCL, CDRVL_ADDRMS, REGN....... -0.3V to 6V PMID - VOUT (Voltage Divider Mode)................... 0V to 5.5V
BATP_SYNCIN ....coiitiiiiiiiieee e -0.3V to 6V (CFH1 - VOUT), CFLT ..ot 0V to 5.5V
TSBUS, TSBAT_SYNCOUT ......ccocivrieeiiieeree -0.3V to 6V (CFH2 - VOUT), CFL2.......ciiiiieiiieriieee e 0V to 5.5V
CDRVH ...ttt -0.3V to 20V BATP_SYNCIN ...ooctiiiiiiiieieeee e 0V to 5.5V
SRP, SRN, BATN ...ccoiiiiiiiiiiiieeeec e -0.3Vto 1.8V SRP, SRN, BATN ....ooiiiiiiiiiiiieeie e 0V to 1.5V
SRP 10 SRN.....ooiiiiiiiiitee e -0.5V to 0.5V (SRP = SRN)...oitiiiiiiiiie et -0.05V to 0.05V
VOUT - VBUS ... -16V to 6V TSBUS, TSBAT_SYNCOUT .....ccooviiiiieiienieeiieee 0V to 3V
Sink Current, NINT .....oooiii e 6mA SDA, SCL, CDRVL_ADDRMS, nINT......cccocvvvriennne 0V to 5V
Package Thermal Resistance Operating Junction Temperature Range ..... -40°C to +125°C
WLCSP'32x335‘568, eJA ................................... 279°C/W OVERSTRESS CAUTION
WLCSP-3.2%3.35-56B, 0B.......ccrcveiiirerririieennenne 4.3°C/IW Stresses beyond those listed in Absolute Maximum Ratings
WLCSP-3.2%x3.35-56B, 0,C ....veervveeiieeririeiieennenn 10.2°C/W .
) may cause permanent damage to the device. Exposure to
Junction Temperature..........cccoeceveiiiieeeiiiee e +150°C . . - .
absolute maximum rating conditions for extended periods
Storage Temperature Range..............c.c....... -65°C to +150°C - . . .
X may affect reliability. Functional operation of the device at any
Lead Temperature (Soldering, 10S)........ccccvvveeeeenennns +260°C " s .
G () @) conditions beyond those indicated in the Recommended
ESD Susceptibility . . . L
Operating Conditions sectionis not implied.
HBM ... +2000V
CDM oo +1000V ESD SENSITIVITY CAUTION
NOTES: This integrated circuit can be damaged if ESD protections are

1. For human body model (HBM), all pins comply with
ANSI/ESDA/JEDEC JS-001 specifications.

2. For charged device model (CDM), all pins comply with
ANSI/ESDA/JEDEC JS-002 specifications.

not considered carefully. SGMICRO recommends that all
integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage
because even small parametric changes could cause the
device not to meet the published specifications.

DISCLAIMER

SG Micro Corp reserves the right to make any change in
circuit design, or specifications without prior notice.
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I’C Controlled Fast Single-Cell 12A
SGM41607 Switched-Cap Charger with Bypass Mode

PIN CONFIGURATION

(TOP VIEW)
1 2 3 4 5 6 7
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WLCSP-3.2x3.35-56B
PIN NAME TYPE FUNCTION
A1, B1, C1,D1, .
E1 F1, G1, H1 GND P Power Ground Pins.
Phase 2 Flying Capacitor Negative Pins. Connect at least three 22uF or larger parallel
A2,B2,C2,D2 CFL2 P capacitors between CFH2 and CFL2 pins as close to the device as possible.
A3, B3, C3, D3, . . I
E3 F3. G3, H3 VOUT P Power Output Pins. Place a 22uF capacitor between this pin and GND.
Phase 2 Flying Capacitor Positive Pins. Connect at least three 22uF or larger parallel
A4,B4,C4, D4 CFH2 P capacitors between CFH2 and CFL2 pins as close to the device as possible.
Battery Temperature Sense Input and SYNCOUT for Master Configuration. Connect it to the
battery NTC thermistor. See the TSBAT section for choosing the resister divider values. If
AS TSBAT_SYNCOUT | AIO configured as a Master IC for parallel charging, this pin functions as SYNCOUT, and is
connected to SYNCIN of the Slave IC via a 1kQ pull-up resistor to REGN.
A6 SRP Al Battery Current Sensing Positive Input. Place a 2mQ or 5mQ (Rsns) shunt resistor between
SRP and SRN pin. Short SRP and SRN together if not used.
Battery Voltage Sensing Positive Input and SYNCIN for Slave Configuration. Connect a 100Q
resistor between BATP_SYNCIN and positive terminal of battery pack. If configured as a
AT BATP_SYNCIN Al Slave IC for parallel charging, this pin functions as SYNCIN, and is connected to
TSBAT_SYNCOUT of the Master IC.
B5, C5, D5, ES, . . . .
F5 G5 PMID P Power Stage Supply Input Pins. Bypass them with at least 10puF ceramic capacitor to GND
B6 SRN Al Battery Current Sensing Negative Input. Place a 2mQ or 5mQ (Rsns) shunt resistor between
SRP and SRN pin. Short SRP and SRN together if not used.

@ SG Micro Corp —
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I’C Controlled Fast Single-Cell 12A
SGM41607 Switched-Cap Charger with Bypass Mode

PIN DESCRIPTION (continued)

PIN NAME TYPE FUNCTION
Battery Voltage Sensing Negative Input. Connect a 100Q resistor between BATN and
B7 BATN Al . >
negative terminal of the battery pack.
C6, D6, E6, F6 VBUS = Dewce‘ Power Input Plns._ Use one 1uF or larger ceramic capacitors between VBUS and
GND pins close to the device.
c7 nINT DO Open-Drain Interrupt Output Pin. Pull it up to the logic high rail with a 10kQ resistor. It is
normally high but generates a low 256pus pulse when a charge fault occurs to notify the host.
D7 OVPGATE AO External NFET Gate Control Pin. Connect to the gate of the external OVPFET (Qove).
Phase 1 Flying Capacitor Negative Pins. Connect at least three 22uF or larger parallel
E2,F2,G2, H2 CFL1 P capacitors between CFH1 and CFL1 pins as close to the device as possible.
Phase 1 Flying Capacitor Positive Pins. Connect at least three 22uF or larger parallel
B4, F4,G4, H4 CFH1 P capacitors between CFH1 and CFL1 pins as close to the device as possible.
E7 VAC Al Adapter DC Voltage Sense Pin. Connect it to the drain of the external OVPFET.
F7 SCL DI I°C Interface Clock Line
G6 REGN AO 5V LDO Output. Place a 4.7uF capacitor between this pin and GND.
G7 SDA DIO I’C Interface Data Line
H5 TSBUS Al Adapter Temperature Voltage Sense Input. Connect it to the cable connector NTC thermistor
and the external resistor divider that is pulled up to VOUT.
H6 CDRVH AlO Charge Pump for Gate Drive. Connect a 0.22uF MLCC capacitor between CDRVH and

CDRVL_ADDRMS.
Charge Pump for Gate Drive. Connect a 0.22uF MLCC capacitor between CDRVH and
H7 CDRVL_ADDRMS AlO CDRVL_ADDRMS. During POR, this pin is also used to assign the address of the device and

the operation mode of the device as Standalone, Master, or Slave. See Table 2 for detailed
function.

NOTE: Al = Analog Input, AO = Analog Output, AIO = Analog Input/Output, DI = Digital Input, DO = Digital Output, DIO = Digital Input/Output, P =
Power.

@ SG Micro Corp —
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

ELECTRICAL CHARACTERISTICS

(Ty=-40°C to +85°C, typical values are at T, = +25°C, unless otherwise noted.)

PARAMETER | symeoL | CONDITIONS | mIN | TYP | mMAX |UNITS
Supply Currents
ADC disabled, charge disabled, Qove Used,
VAC Quiescent Current la_vac Vvac ove = 6.5V (VAC_OVP[2:0] = 111),Vyac = 12V, 420 570 pA
VVBUS = OV, VVOUT = OV, VAC OVP activated
ADC disabled, charge disabled, Qovr used, Vygus = 8V, 50 75 A
VBUS Quiescent Current | Vvac = 8V (excluding the pull-down current at VBUS pin) H
QVBUS ADC enabled, charge enabled, Qove used, 16.2 mA
VVBUS =8V > (2 x VVOUT), fsw = 500kHz i
ADC disabled, charge disabled, VBUS not present, 14 40 uA
Vvac = 0V, Vvour = 5V
Battery Only Quiescent Current la vour ADC enabled, charge disabled (after 1-shot ADC
conversion complete), VBUS not present, Vyac = 0V, 14 MA
Vvour = 5V
VAC UVLO Rlsmg Threshold VVAC_UVLO_R VVAC rising 2.95 3.35 \Y
VAC UVLO Hysteresis VVAG_ UVLO_HYS 150 mv
VOUT UVLO Rising Threshold Vour wwo r ~ |VOUT pin, Vyour rising, for active I’c 1.9 2.25 \%
VOUT UVLO Hysteresis VOUTﬁUVLOiHYS 150 mV
VBAT Present Rising Threshold| Vgar present R [BATP_SYNCIN pin, Vgare rising 2.8 3.05 V
VBAT Present Hysteresis VBAT_PRESENT_HYS 85 mV
External OVP Control
External FET Gate Drive v, Vvac = 8V, measured from gate to source, with minimum 8.2
Voltage OVPGATE  18nF Cgs :
VAC Present Rising Threshold | Vyac present R |Vvac rising 3.05 3.4
VAC Present Hysteresis VVAC_PRESENT HYS 200 mV
\éAC OVP Rising Threshold VARG ovp R I’C programmable 6.5 17 v
ange N
Vwac ove = 6.5V, initial accuracy, T, = +25°C -3.5 2 %
Vac ove = 11V, initial accuracy, T, = +25°C -3.5 2 %
VAC OVP Threshold Accuracy Vvac over Acc = —
T Vwac ove = 14V, initial accuracy, T, = +25°C -3.5 2 %
Viac ove = 17V, initial accuracy, T, = +25°C -3.5 2 %
L . ) Deglitch between Vy,c rising (5V/us) above Vvac ove r
VAC OVP Rising Deglitch Time| ~ tvac over pec |5 triggering the protection action 100 ns
VBUS Pull-Down Resistance Reon veus VBUS_PDN_EN =1 6 kQ
VAC Pull-Down Resistance Rppn_vac 120 Q
VAC Pull-down Timeout tvac_pp 400 ms
REGN LDO
REGN LDO OUtpUt Voltage VREGN VVBUS = 8V, IREGN =20mA 5 \Y
REGN LDO Current Limit IREGN VVBUS = 8V, VREGN =45V 48 mA
Switched Cap Chargers
VBUS to VOUT Resistance Roprorout Bypass mode 12 mQ
RDSON of Reverse Blocking FET RD57QRB VVBUS =9V 3.5 mQ
Roson of Qe Rops_achi Vemip = 9V 13 mQ
Roson of Qo Rops_apHt Very = 4.5V 7.5 mQ
Roson of Qcts Ros_act1 Vvour = 4.5V 7.5 mQ
Roson of Qo1 Rops_apt1 Very = 4.5V 7.5 mQ
Roson of Qchz Ros_acHz Vemip = 9V 13 mQ
Roson of Qorz Rops_apHz Very = 4.5V 7.5 mQ
Roson of Qci2 Ros_act2 Vvour = 4.5V 7.5 mQ
Roson of QpL2 Ros_aot2 Very = 4.5V 7.5 mQ
€ PP G Nicro Corp JUNE 2025
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

ELECTRICAL CHARACTERISTICS (continued)

(Ty=-40°C to +85°C, typical values are at T, = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX [uNITS
Protection
nINT Low Pulse Duration when t 256 s
a Protection Occurs INT H
\Fgr?giovp Rising Threshold Vausowr  |I°C programmable, 50mV per step, 8.85V by default 5.95 123 | v
VBUS OVP Threshold
Hysteresis Veus_ove ks 250 mv
XE(E{J?aS;/P Threshold VBUSfOVPRiACC VBUSfOVPiR = 10V, initial accuracy, TJ =+25°C -3.5 2.0 %
VBUS OVP Rising Deglitch t Deglitch between Vygys rising above Vays ove r @and 2 s
Time VBUS_OVPRDEG {riggering protection action H
\ég:gSeOVP Alarm Rising Veusove am r  |I°C programmable, 50mV per step, 8.8V by default 6 12.35 \Y
VBUS OVP Alarm Hysteresis | Vasusove A rvs 50 mV
VBUS OVP Alarm Accuracy Veusove am acc |Vveus = 9.4V, initial accuracy, T, = +25°C -3.5 2.5 %
IBUS OCP Threshold Range lsus_ocp 1’c programmable, 250mA per step, 5.75A by default 3 6.75 A
IBUS OCP Threshold Accuracy IBUSﬁOCPﬁACC IBUSﬁOCP = 3A, TJ =+25°C -4.5 4.5 %
. ) Deglitch between Igys rising above Isus oce and trigger
IBUS OCP Deglltch Time tlBUSfOCPiDEG protection action 50 us
:EaL:]SgSCP Alarm Threshold lsusoce am r  |I°C programmable, 50mA per step, 5.5A by default 0.45 6.8 A
IBUS OCP Alarm Hysteresis | lsus ocp aum Hvs 50 mA
IABCLéﬁrgC(;/P Alam Threshold |BUSOCP_ALM_ACC IBUSOCP_ALM_R =3A, T, =+25°C -4.5 4.5 %
- Rising, BUSUCP = 0b 200 300 400 mA
IBUS UCP Rising Threshold lsus_ucp R —
T Rising, BUSUCP = 1b 400 500 600 mA
) Falling, BUSUCP = 0b 50 150 250 mA
IBUS UCP Falling Threshold lsus ucp F -
- Falling, BUSUCP = 1b 150 250 350 mA
\BUS UCP Delitch Tt ¢ IBUS_UCP_FALL_DEG =0 10 us
eglitch Time
g BUSUCPPES T TIBUS_UCP_FALL _DEG = 1 5 ms
\Fggrl]JgTeOVP Rising Threshold Vour ove r  |4.9V by default 47 | 49 | 51 | v
VOUT OVP Threshold
Hysteresis Vour_ove_ivs 200 mv
VOUT OVP Threshold Accuracy VOUTﬁOVPRﬁACC VOUTﬁOVPiR =4.9V 4.1 4.1 %
VOUT OVP Rising Deglitch t Deglitch between Vyour rising above Vour ove r and 55 s
Time VOUT_OWP_DEG " ltriggering protection action : H
o 1’C programmable, VDROP_THRESHOLD_SET = 0b 300 mV
VDROP OVP RISIng Threshold VbRrop ovp >
- I°C programmable, VDROP_THRESHOLD_SET = 1b 400 mV
Deglitch between Vprop rising above Vpror ove and
triggering protection action. 8 us
VDROP OVP Rising Threshold t I’C programmable, VDROP_DEGLITCH_SET = 0b
Deglitch VDROP_OVP [Deglitch between Vprop rising above Vprop ove and
triggering protection action. 5 ms
I’C programmable, VDROP_DEGLITCH_SET = 1b
\FQSnAgTeOVP Rising Threshold Vawr o r |12 programmable, 25mV per step, 4.325V by default | 3.475 505 | V
VBAT OVP Threshold
Hysteresis Vearovenvs 100 mv
VBAT OVP Threshold Accuracy VBATfOVPiACC VBATfOVPiR = 4325V, initial accuracy, TJ =+25°C -0.5 0.5 %
Deglitch between Vgar rising above Vgar ove g and
isi i ) . ; . = 50 us
¥i|?nAeT OVP Rising Deglitch tvsar over pEG  |tTigering protection action
During VBAT_REG 500 us
VBAT OVP Falling Deglitch Deglitch between Vgar falling below Vgar ove falling
Time WBAT_OVPFDEG |ihrashold 5 ms
€ PP G Nicro Corp JUNE 2025
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

ELECTRICAL CHARACTERISTICS (continued)

(Ty=-40°C to +85°C, typical values are at T, = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX [UNITS
VBAT OVP Alarm Rising 2
Threshold Range Vearow amr  |I°C programmable, 25mV per step, 4.2V by default 3.5 5.075 \%
VBAT OVP Alarm Hysteresis Vearove am Hys  |Falling 50 mV
VBAT OVP Alarm Accuracy VBATOVPfALMfACC VBATOVPfALMiR = 42V/44V/46V, initial accuracy, TJ =+25°C -1 1 %
IBAT OCP Threshold Range IsaT ocp 1’c programmable, 100mA per step, 11.2A by default 3 13 A
| = 6A, Rsns = 2mQ -3 3 %
IBAT OCP Threshold Accuracy|  lear oce ace e e >
T IBAT_OCP =11.2A, Rsns = 2mQ -2.5 2.5 %
Deglitch between lgar rising above lgar oce and triggering 50 us
IBAT OCP Deglitch Time tisar ocp pec  [Protection action
during IBAT_REG 500 us
IBAT OCP Alarm Rising 2
Threshold Range Isatoce am R |I°C programmable, 100mA per step, 11A by default 3 13 A
IBAT OCP Alarm Hysteresis | lsatoce aum Hys 100 mA
IBAT OCP Alarm Threshold | Isatoce_aLm_r = 6A, initial accuracy, T, = +25°C -2 2 %
Accuracy BATOCPAMLACE | aroceaumr = 11A, initial accuracy, T, = +25°C 2 2 %
_ALM_ Yy
IBAT UCP Alarm Threshold | I°C programmable, 50mA per step, 3A by default, Rsns = 1 735 A
Range BATUCP_ALM 2mQ .
IBAT UCP Alarm Hysteresis Isatuce am_Hys  |Rising 50 mA
IABCé:Ir;J(E;P Alarm Threshold IBATUCPfALMiACC IBATUCPiALM = 3A, RSNS = 2mQ, initial accuracy, TJ =+25°C 2.2 2.2 %
TSBUS Percentage Fault 2
Threshold Range TSsus Fur I°C programmable, 0.19531% per step, 4.1% by default 0 50 %
X?CBUL:ascsercentage Fault TSBUSFLT_ACC TSBUS_FLT = 25‘%, initial accuracy, TJ =+25°C -3 3 %
TSBAT Percentage Fault
Threshold Rangeg TSear Fur 1’c programmable, 0.19531% per step, 4.1% by default 0 50 %
Xchlﬁ-arcl;ercentage Fault TSBATFLT_ACC TSBAT_FLT = 25%, initial accuracy, TJ =+25°C -3 3 %
Rising Internal (T,) Shutdown 150 °C
- - TDIEfOTP
Falling Hysteresis 30 °C
ADC Specification
ADC_SAMPLE[1:0] = 00b 24
ADC Conversion Time for Each ADC_SAMPLE[1:0] = 01b 12
tapc_conv ms
Channel - ADC_SAMPLE[1:0] = 10b 6
ADC_SAMPLE[1:0] = 11b 3
ADC_SAMPLE[1:0] = 00b 15
) ADC_SAMPLE[1:0] = 01b 14 _
ADC Resolution ADCres bit
ADC_SAMPLE[1:0] = 10b 13
ADC_SAMPLE[1:0] = 11b 12
ADC IBUS Current Readable | Effective range, T, = +25°C 0 6.25 A
in REGOx16 and REGOx17 BUS_ADC LSB 1 mA
IBUS ADC A | lsus = 1.6A, T, = +25°C -5 5 %
ccurac
y BUS_ADC_ACC lous = 3A, T, = +25°C 3 %
ADC VBUS Voltage Readable Effective range, T, = +25°C 0 14 vV
in Registers in REG0x18 and Vgus_apc
REGOx19 LSB 1 mv
VBUS ADC Accuracy VBUS_ADC_ACC VVBUS = 8V, ADC_RATE = Ob, TJ =+25°C -2.5 2.5 %
ADC VAC Voltage Readable in Effective range, T, = +25°C 0 14 \Y;
Registers in REGOx1A and Vac_anc
REGOx1B LSB 1 mv
VAC ADC Accuracy VACﬁADCfACC VVAC = 8V, ADC_RATE = Ob, TJ =+25°C -2 2 %
€ PP G Nicro Corp JUNE 2025
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

ELECTRICAL CHARACTERISTICS (continued)

(Ty=-40°C to +85°C, typical values are at T, = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX |UNITS
ADC VOUT Voltage Readable Effective range, T, = +25°C 0 5 \Y;
in Registers in REGOx1C and Vour apc
REGOx1D LSB 1 mV
Vvour = 4.3V/4.4V/4.5V, ADC_RATE = 0b,
VOUT ADC Accuracy VOUTﬁADCﬁACC initial accuracy, TJ = +25°C -0.3 0.3 %
ADC VBAT Voltage Readable Effective range, T, = +25°C 0 5 Vv
in Registers in REGOx1E and VBaT ADC
REGOX1F LSB 1 mvV
Vear = 4.3V/4.4V/4.5V, ADC_RATE = 0b,
VBAT ADC Accuracy VBATfADCfACC initial accuracy, TJ = +25°C -0.3 0.3 %
ADC IBAT Current Readable in Effective range, T, = +25°C 0 12 A
Registers in REG0x20 and Isat_ADC
REGOx21 LSB 1 mA
IBAT = 3A, RSNS = 2mQ, TJ =+25°C -2 2 %
IBAT ADC Accuracy IBATﬁADCfACC IBAT = 6A, RSNS = 2mQ, TJ =+25°C -1.5 1.5 %
IBAT B 12A, RSNS = 2mQ, TJ =+25°C -1.5 1.5 %
ADC TSBUS Pin Voltage TSgus_aoc Effective range, T, = +25°C 0.2 2.7 \%
ADC TSBUS Pin Percentage Effective range, T, = +25°C 0 50 %
Readable in Registers in TSgus_anc o
REG0x22 and REGO0x23 LSB 0.09766 %
TSBUS ADC Accuracy TSBUSfADCﬁACC VTSBUS = 2V, VVOUT = 4V, TJ =+25°C -3 3 %
ADC TSBAT Pin Voltage TSgat Apc T,=+25°C 0.2 27 \
ADC TSBAT Pin Percentage Effective range, T, = +25°C 0 50 %
Readable in Registers in TSgar apc .
REGO0x24 and REGOx25 LSB 0.09766 %
TSBAT ADC Accuracy TSBATfADCfACC VTSBAT = 2V, VVOUT = 4V, TJ =+25°C -3 3 %
ADC DIE Temperature Effective range, T, = +25°C -40 150 °C
Readable in Registers in Toie_apc o
REG0x26 and REGOx27 LSB 0.5 C
ADC Die Temperature TDIEfADCfACC TDIE =+150°C 146 150 154 °C
I°C Interface (SCL, SDA and nINT Pins)
SCL and SDA pins
High Level Input Voltage ViH 12c During rising from 0.3V to 1V, when SCL/SDA rises| 0.875 \Y
above 0.875V, it outputs High within 260ns
SCL and SDA pins
Low Level Input Voltage ViL i2c During falling from 1V to 0.3V, when SCL/SDA falls 0.4 \Y
below 0.4V, it outputs Low within 330ns.
Low Level Output Voltage VoL 12c Sink 2mA, SDA and nINT pins 0.4 \%
SCL Clock Frequency fscL 100 1000 kHz
Logic I/O Pin (TSBAT_SYNCOUT)
High Level Output Voltage,
TSBAT_ SYNCOUT Pin VOHfTSBATfSYNCOUT Connected to 1.8V 1.4 \Y
Low Level Output Voltage, .
TSBAT _SYNCOUT Pin Vou_rssar_smcour | Sink 2mA 0.4 v
Logic Input Pin (BATP_SYNCIN)
High Level Input Voltage,
BATP_SYNCIN Pin Vin_ Bare_svieiy 14 v
Low Level Input Voltage,
BATP_SYNCIN Pin ViL_ sate_svoi 0.4 \
Timing Requirement
Switching Frequency faw FSW_SET[2:0] = 100b 500 kHz
If the part is in regulation, but
below Vprop ove for this amount
of time, the part will stop tRee_Timeour 650 ms
switching.
Time between Consecutive t 1 s
Faults for ALM Indication ALM_DEBOUNGE H
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

TYPICAL PERFORMANCE CHARACTERISTICS
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
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I’C Controlled Fast Single-Cell 12A
SGM41607 Switched-Cap Charger with Bypass Mode

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
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I’C Controlled Fast Single-Cell 12A
SGM41607 Switched-Cap Charger with Bypass Mode

FUNCTIONAL BLOCK DIAGRAM
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Figure 2. Functional Block Diagram
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

DETAILED DESCRIPTION

The SGM41607 is an efficient 12A battery charger that
operates in voltage divider mode (switched-capacitor charge
pump) or in bypass mode. A two-phase switched-capacitor
core is integrated in the device to minimize the ripples and
improve efficiency in the voltage divider mode. A FET control
output for protection, a reverse blocking NFET and all other
necessary protection features for safe charging are included.
A high accuracy 15-bit ADC converter is also included to
provide bus voltage, bus current, input voltage, output voltage,
battery voltage, battery current, TSBUS, TSBAT and die
temperature information for the charge management host via
I°C serial interface.

Charge-Pump Voltage Divider Mode

The charge-pump voltage divider mode operates with a fixed
50% duty cycle. The basic principle of operation is shown in
Figure 3. In Period 1, Q1 and Q3 are tuned on and Vemip
charges the Cry and the battery (in series) such that:

Vcrry = Vewmip - Vear (1)

In Period 2, Q2 and Q4 are turned on and CrLy appears in
parallel with the battery:

VerLy = Vear (2)

Ignoring the small fluctuation of the capacitor and battery
voltages in Period 1 and Period 2 in steady state operation,
Equation 1 and Equation 2 can be combined to calculate
capacitor voltage.

VcrLy = Vear = Vemin/2 (3)

Ignoring small energy loss in each switching period, the input
and output cycle-average powers are equal. Therefore,

Vemip X lsus = Vear X Isar (4)
or

Igus = Igar/2 (3)

Criy LBAJ
Very T Vear
Period 1

CFLY

I: Very T Vear
Period 2 i

Figure 3. Voltage Divider Charger Operating Principle

Assuming no charge leakage path and considering Rerr as
the effective input to output resistance (due to the switch
on-resistances and Crry losses), the divider can be modeled
as shown in Figure 4. Using this model, the output voltage is
half of the input voltage under no load conditions as explained

before. The SGM41607 has two phases of such architecture
operating at fsw frequency with 180° phase difference. Each
phase provides lvout/2 at the VOUT node, so:

Vvout = 2Vemip - Y2Rerr * Ivout (6)

At low switching frequencies, the capacitor charge sharing
losses are dominant and Rerr = 1/(4fswCrrv). As frequency

increases, Rerr finally approaches (Rps acH + Rbs apH +

Rps_act + Ros_apt)/2.

VF’MID

Figure 4. Model of Voltage Divider

The two-phase interleaved operation ensures a smooth input
current and simplifies the noise filtering. The VOUT ripple can
be estimated by first order approximation of CrLy voltage drop
due to the discharge in the half period, plus the discharge
drop during the short dead time (15ns, TYP).

Selecting high quality Cry capacitors and proper switching
frequency are the key factors for a well performing capacitor
voltage divider. Switching frequency selection is a trade-off
between efficiency and capacitor size. Lower frequency
increases efficiency by reducing switching losses but requires
larger capacitance to maintain low output ripple and low
output impedance (RerF). An optimum switching frequency
can be found for any selected Cry capacitor to minimize
losses.

Bypass Mode

The SGM41607 is designed to operate in bypass mode when
Vyeus is close to the Vyvour. When such valid voltage is
present on VBUS, the device enters bypass mode and all
switches between VBUS and VOUT are fully turned on while
the other switches are kept off. When Vygus is near Vyour, the
bypass mode offers the best efficiency and the device is
capable of sourcing up to 6A (Maximum 6A continuous
current is recommended in this mode).

The output voltage is close to the Vygus minus a voltage drop
caused by the on-resistances of the RBFET plus the two
high-side switches of the two phases in parallel. So the Rerr
in bypass mode is:

Rerr (Bypass mode) = Rps_ars *+ (Ros_acH1 + Ros_aph1) ||
(Rops_acH2 + Rps_apH2) (7)

where Rps_oxx is the on-resistance of the switch Qxx.
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

DETAILED DESCRIPTION (continued)

Charge System

The SGM41607 is a slave charger device and needs a host.
The host must set up all protection functions and disable the
main charger before enabling the SGM41607. The host must
monitor the nINT interrupts especially during high current
charging. It must also communicate with the wall adapter to
control the charge current.

Figure 5 shows the block diagram of a charge system using
the SGM41607 along with other devices. In this system, the
SGM41607 can be used to detect the presence of adapter by
the PD controller, which is used to communicate with adapter
by PD protocol. When the smart wall adapter is detected, the
AP unit controls the switching charger (SGM41516) that
powers the load system and the switched capacitor charger
(SGM41607) that provides high current charging. The

communication between those devices is through I’Cc
interface.

A typical charge profile for a high-capacity battery using
switching charger and switched capacitor charger together is
shown in Figure 6. The switching charger manages both
trickle charge and pre-charge phases. Upon the battery
voltage reaching 3V, the adapter negotiates for a higher bus
voltage and enables the SGM41607 for charging (either in
bypass or voltage divider mode). When battery voltage
reaches the Vgar reg point, the SGM41607 will notify the
adapter to decrease current. This action progressively lowers
the bus current below the Igus ucp F threshold. Alarm
availability, as shown in Table 1, is contingent on input power
presence and state of charge.

CFH1 |, CFL1
OVPGATE VAC| |_”_|

! |
| |
! |
' L vBUS Phase 1 VouT |
I il ]
: i i
| SGM41607 PGND |
! |
! |
| SDA/ L |
: SCL Phase 2 !
! |
! |
| CFFIF| CFL2 :
! |
| SGM41516 !
! I
| VBUS ol } :
| SW System !
! I
| SDA/ i ESE |
' scL !
Type C BAT !
Tt T T Connector J_GND :
I
I Type C VAC VBUS — = Battery | I
____ | Connector |
| D+ L
| D- |
|
| cer| cot PD Controll :
|
| CCt cc2|__ce2 ntrofler !
B cC2 :
! |
: ! I°C BUS :
I Smart Wall ! . !
. Adaptor | | AP Portable Device |
__________ ! !
! |

Figure 5. Simplified Charge System
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

DETAILED DESCRIPTION (continued)

lsus (A)
A

Vaar (V)

MMM
(4

VBAT REG

"1BUS_UCP_FALL
A

>3V

--1Pre-Charge Level

» Time

< —».-+—».~
Fast Charge
by SGM41516

Pre-charge by
SGM41516

Fast Charge
by SGM41607

Figure 6. SGM41607 System Charging Profile

Table 1. ALM/FLT Function Activity

Constant Voltage
by SGM41607

<

Constant Voltage
by SGM41516

ALMIFLT Function Battery Only LT A
VBATOVP_ALM Not Active Not Active Active
IBATOCP_ALM Not Active Not Active Active
IBATUCP_ALM Not Active Not Active Active
VBUSOVP_ALM Not Active Not Active Active
IBUSOCP_ALM Not Active Not Active Active
TSBUS_FLT Not Active Active Active
TSBAT_FLT Not Active Active Active
TDIEOTP_ALM Not Active Active Active
TSBUS_TSBAT_ALM Not Active Active Active
€ PP G Nicro Corp JUNE 2025
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

DETAILED DESCRIPTION (continued)

CDRVH and CDRVL_ADDRMS Functions
For the device to function correctly, a capacitor is required
between the CDRVH and CDRVL_ADDRMS pins. The
CDRVL_ADDRMS pin both sets the default I°C address and
establishes the power-up VAC_OVP threshold for external
OVPFET control. Table 2 details how to achieve the desired
settings by pulling the CDRVL_ADDRMS pin to GND using
various resistors.

Device Power-Up

The device selects its power source from either VBUS or
VOUT (battery), prioritizing the higher voltage. A valid supply
requires the selected voltage to exceed the respective
VVAC_PRESENT_R or VBAT_PRESENT_R threshold. Once surpassing
the applicable Vvac uvio r Or Vout_uvio R level, the device
initiates power consumption.

An enabled-by-default watchdog timer stops device switching
if communication (read/write) is absent before its expiry. The
watchdog timer flag persistently reads '1' on the first access.
During initial device power-up, after address pin detection is
complete, a nINT pulse is triggered to indicate a watchdog
timeout. Host communication must await this initial nINT
signal.

The device will not charge when first power-up because the
default charging state is never enabled. The ADC is available
before charging is enabled, so the host knows the system
parameters before charging is enabled. The charger cannot
be enabled if the VOUT voltage is not greater than 3V. The
minimum charge voltage allowed on Vyour is 2.8V.

VBUS In-Range (VBUS_LO and VBUS_H]I)

The VBUS_LO and VBUS_HI functions are included to avoid
problems due to wrong VBUS setting for charging. If Vygus is
less than (Vvout x 2.05) or above (Vvout % 2.344) in voltage
divider mode, the device remains in charge initiation
operation. If the bypass mode is selected, the range is from
(Vvout *x 1.025) to (Vvour *x 1.172). Charging will start once
Vyeus is within the charge range. VBUS_HI is enabled for

SS_TIMEOUT[2:0] time at startup, whereas VBUS_LO is
enabled all the time.

Charging Start-Up

Prior to enabling charging, configure all protection thresholds
to their desired values using registers REGOx00 to REG0x09
(VBAT_OVP, VBATOVP_ALM, IBAT_OCP, IBATOCP_ALM,
IBATUCP_ALM, VAC_PROTECTION, VBUS_OVP, VBUSOVP_
ALM, IBUS_OCP_UCP, IBUS_OCP_ALM). The *_OVP and
* _OCP registers define thresholds which, if exceeded, cause
the charger to stop switching. The *_ALM registers set
interrupt thresholds alerting the host to take preventative
action before reaching the critical OVP/OCP levels. Their
settings depend on required host response time and system
operating conditions.

When enabling charging, it is recommended to start with
Vveus close to Vyour % 2.05. Upon enabling, confirm the
CONV_ACTIVE_STAT bit is 1, indicating current flow to the
battery. Increasing the bus voltage will raise the battery
current. If a current limit source is used, the voltage can be
boosted until the current limit is reached. Critically, the bus
current (lsus) must reach the Isus_uce r threshold within the
time configured via SS_TIMEOUTI[2:0] in register REGOx2B.
Failure to meet this lsus_uce r threshold within the timeout
period will cause stopping charging, requiring a restart of the
entire sequence.

ADC

The SGM41607 integrates a high accuracy 9-channel, 15-bit
ADC converter to monitor input/output currents and voltages,
TSBUS, TSBAT and the temperature of the device. The ADC
is controlled by the ADC_CTRLO/1 register. Setting the
ADC_EN bit to 1 enables the ADC. This bit can be used to
turn off the ADC and save power when it is not needed. The
ADC_RATE bit allows choosing continuous conversion or
1-shot conversion mode. The ADC_AVG bit enables or
disables averaging. The ADC operates independent of the
faults, unless the host sets the ADC_EN bit to 0.

Table 2. SGM41607 Operating Mode (Master, Slave, Standalone) and I’C Address Configuration

Raopruis (kQ) I’C Address VAC_OVP Setting Operating mode
18 0x65 6.5V Master
39 0x66 (Disabled) Slave
75 0x65 6.5V Standalone
Open (> 150) 0x66 6.5V Standalone
€ Y 56 Micro Corp JUNE 2025
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SGM41607

I’C Controlled Fast Single-Cell 12A

Switched-Cap Charger with Bypass Mode

DETAILED DESCRIPTION (continued)

The ADC can operate if Vvac > VVAC_PRESENT_R or Vyour >
Vear_present R condition is valid. Otherwise the ADC
conversion is postponed until one of them is satisfied. The
ADC readings are valid only for DC values and not for
transients.

By default, all ADC channels are converted in continuous
conversion mode except the channels disabled by the
ADC_CTRLO and ADC_CTRL1 registers. If the 1-shot
conversion mode is selected, the ADC_DONE_FLAG bit is
set to 1 when all channels are converted, then the ADC_EN
bit is reset to 0. In the continuous conversion mode, the
ADC_DONE_FLAG bit is set to 0.

nINT Pin Related Registers

The open-drain nINT pin requires an external pull-up resistor.
Normally high, it asserts low during the tyt period to signal a
fault or state change to the host. Its behavior is controlled
through the INT_STAT, INT_FLAG, INT_MASK, FLT_STAT,
FLT_FLAG and FLT_MASK registers. *_STAT registers reflect

registers latch event occurrences; and their bits are cleared
upon read access. If the event still exists after reading and
clearing the *_FLAG register, another nINT signal will still be
sent. The *_MASK register allows masking nINT pin interrupts.
However, *_STAT and *_FLAG registers continue updating
regardless of whether nINT asserts low.

Parallel Operation

For higher-power systems, parallel operation of two
SGM41607 devices reduces adapter requirements, cable
losses, and system losses (see Figure 7). Configure device
roles via the CDRVL_ADDRMS pin (refer to CDRVH and
CDRVL_ADDRMS for details).

When the SGM41607 is set as master, TSBAT_SYNCOUT
functions as SYNCOUT and BATP_SYNCIN as BATP. When
it is set as slave, TSBAT_SYNCOUT serves as TSBAT and
BATP_SYNCIN as SYNCIN. OVPGATE is exclusively
controlled by the master, leaving the slave's OVPGATE pin
floating. Connect a 1kQ resistor between REGN and either

real-time device status, updating dynamically. * FLAG the master's SYNCIN or the slave's SYNCOUT pin.
VBUS SW System
l!I i!l SYs
; GND N I e e
SGM41516 SDA/SCL | 7 > AP
SGM41607_Master SGM41607_Slave .
OVPFET
i SDA | ¢ | sba/
18T p VB scL|” " scL ;E
Adapter g QJ:} Qrs :}
OVPGATE .
VAC
[~
PMID PMID
. — 1
T CFH!1 . vour| vour . CFH o
CFLY1—|— CFL1 SC Phase #1 j—; 1 SC Phase #1 CFL1 T
CFie BATP_| 7 CFH2
N SYNCIN 1 BATN 1
C SC Phase #2 T SC Phase #2
FLY?—I— CFL2 ase BATN E SRP ase CFL2 T
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Figure 7. Parallel Operation of SGM41607
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I’C Controlled Fast Single-Cell 12A
SGM41607 Switched-Cap Charger with Bypass Mode

DETAILED DESCRIPTION (continued)

Device Modes and Protection Status
Table 3 shows the features and modes of the device depending on the conditions of the device.

Table 3. Device Modes and Protection Status

State
BAT-Only (Vvac < Vvac_pRresent) Vvac > Vvac_pRresENT
Functions Available Vvour < Vear_present Vvour > Vear_present Charge Disabled Dug:g_g;ar:ge Charging
Regardless of ADC éﬁ:bmt ADC Enabled éﬁ:bmt ADC Enabled Regardless of ADC

I°C Allowed Y Y Y Y Y Y Y
Allow User ADC Request Y Y Y Y Y Y
OVPFET Gate Driver Y Y Y Y
BAT OVP FLT Y Y Y Y
BAT OCP FLT Y Y
VAC OVP Protection Y Y Y Y
BUS OVP FLT Y Y
BUS OCP FLT Y Y
BUS UCP FLT Y
VOUT_OVP Y Y Y Y
VBUS_ERROR Y Y Y Y
TSBUS FLT Y Y Y Y
TSBAT FLT Y Y Y Y
TDIE FLT Y Y Y Y
BATOVP ALM Y Y
BATOCP ALM Y Y
BUSOVP ALM Y Y
BUSOCP ALM Y Y
IBATUCP ALM Y Y
TSBUS ALM Y Y Y Y
TSBAT ALM Y Y Y Y
TDIEOTP ALM Y Y Y Y
PMID20OUT_UVP Y Y
PMID20OUT_OVP Y Y

Any protection fault activation forces Qrs shutdown. Masking faults/alarms suppresses nINT assertion without compromising
protection. Disabling faults/alarms persistently resets status flags and blocks interrupt generation.
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

DETAILED DESCRIPTION (continued)

VAC Over-Voltage Protection (VAC_OVP)

The SGM41607 monitors the adapter voltage on the VAC pin
to control the external OVPFET using OVPGATE output. The
VAC over-voltage protection circuit is powered by VAC and is
enabled if Vvac rises above Vyac present r. If Vuac is above
VVAC_PRESENT_R threshold for at least tVAC_IN_DEG time, a 4.8V
gate voltage is sent to the OVPGATE output to turn on the
external OVPFET. If the Vvac reaches the VAC_OVP
threshold, the gate voltage starts to drop and eventually the
OVPFET is fully turned off. Figure 8 shows the VAC_OVP and
OVPGATE operation timings. The VAC_OVP threshold can
be set by I°C serial interface. The adapter voltage must never
exceed the absolute maximum rating of the VAC pin and the
external OVPFET.

Input Short-Circuit Protection (VBUS_SCP)

The VBUS_SCP function monitors the VBUS pin for
short-circuit. This function is enabled if the external OVPFET
is turned on or if Vypus rises above Vvac_present r threshold.
If the Vypus falls below 2.5V, the OVPFET is turned off, and
charging is stopped. CHG_EN bit is reset to 0 (disable
charging).

During charging, if Vemip is less than (2 x Vyour - 200mV) in
divider mode or (Vvour - 100mV) in bypass mode, or if the
Qrs reverse current rises above 4A, the Qrs and OVPFET
are turned off, and charging is stopped. CHG_EN bit is reset
to 0 (disable charging).

Input, Output and Battery Over-Voltage
Protection (VBUS_OVP, VOUT_OVP and
VBAT_OVP)

The VBUS_OVP, VOUT_OVP and VBAT_OVP functions
detect input and output charge voltage conditions. If either
input or output voltage is higher than the protection threshold,
the charger is turned off, and CHG_EN bit is reset to 0
(disable charging). The VBUS_OVP function monitors VBUS

V(t) A

Vvac_ovp_r

pin voltage. The VOUT_OVP function monitors VOUT pin
voltage. The VBAT_OVP uses BATP_SYNCIN and BATN
pins remote sense pins to monitor differential voltage
between the battery terminals. To minimize the risk of battery
terminal short in the manufacturing process, a series 100Q
resistor on the BATP_SYNCIN or BATN pin is required. The
VBUS_OVP and VBAT_OVP thresholds can be set by 1’c
serial interface.

Input and Battery Over-Current Protection
(IBUS_OCP and IBAT_OCP)

The IBUS_OCP function monitors the input current via Qrs. If
CHG_EN bit is set to enable charge, the Qs is turned on and
the IBUS_OCP function starts detecting the input current. If
the lgus reaches IBUS_OCP threshold, the device stops
charging and resets CHG_EN bit to 0 (disable charging). The
battery current is monitored by the voltage across an external
2mQ/5mQ series shunt resistor. This differential voltage is
measured between BATN/SRP and SRN pins. If IBAT_OCP
threshold is reached, the device stops charging and resets
CHG_EN bit to 0 (disable charging). The IBUS_OCP and
IBAT_OCP thresholds can be set by I°C serial interface.

Input Under-Current Protection (IBUS_UCP)
The IBUS_UCP function detects the input current via Qgs.
After charging is started, a maximum 100s timer (set by the
SS_TIMEOUT[2:0] bits in REGOx2B) is enabled and lgus
current is compared with Isus_ucp_r threshold (selected by the
BUSUCP bit in REGOx2B). If lsus cannot exceed lgus ucp R
threshold within the 100s period, the charging will be stopped
and CHG_EN bit is reset to 0 (disable charging). If lgus
exceeds lgus_ucp_rthreshold within the 100s period, the timer
is stopped and from then, if Igus falls below the lsus ucr F
threshold, the charging will be stopped and CHG_EN bit is
reset to 0 (disable charging).

Vvac_ow_F

A /;
4.8V /
\A

V/VAC_PRESENT_R
VVAC_PRESENT F

ov £

tvac_IN_DEG

—»

tvac_owPR DEG

-—

tvac_IN_DEG

Figure 8. VAC_OVP and OVPGATE Operation Timings
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

DETAILED DESCRIPTION (continued)

VOUT Short-Circuit Protection (VOUT_SCP)
The VOUT_SCP function monitors the VOUT pin for
short-circuit. This function is enabled during charging. If Vvour
falls below 2V threshold, the charger is turned off and
CHG_EN bit is reset to 0 (disable charging). Also, the
PIN_DIAG_FLAG bit is set to 1, and a nINT pulse is
generated.

Cr.y Short-Circuit Protection (CFLY_SCP)

The CFLY_SCP function identifies the health of flying
capacitors before and during voltage divider switching
(charging). The device initialization process is started after
CHG_EN bit is set to 1 and MODE bit is set to 0. When Vygus
is in the charge range, the flying capacitors (Crry) in both
phases are pre-charged. A Cry short-circuit is detected if
they cannot be charged, and the voltage between Vcrhx and
Vcrx remains below 2V. If so, the initialization process is
stopped and CHG_EN bit is reset to 0 (disable charging).
Even if Cry capacitors pass the short-circuit test in the
initialization process, the CFLY_SCP function remains active
and whenever a Vcrry voltage falls below 2V, the charger is
turned off and CHG_EN bit is reset to 0 (disable charging).
The PIN_DIAG_FLAG bit is set to 1 and a nINT pulse is
generated as well. During a CFLY_SCP event, other
protection events such as IBUS_OCP, VBAT_OVP or
CONV_OCP may occur.

Converter Over-Current Protection (CONV_OCP)
The CONV_OCP function monitors the converter switches
operating currents cycle by cycle. If the Qchx and Qpix
currents reach switching OCP threshold during voltage
divider mode, the CONV_OCP_FLAG bit is set to 1 and a
nINT pulse is generated, the charging is stopped and
CHG_EN bit is reset to 0 (disable charging).

Regulation Feature

The SGM41607 has VBAT_REG, IBUS_REG and IBAT_REG
functions to regulate the battery voltage, input and battery
current for a short period before the system can re-adjust the
conditions such that these functions can be disabled. The
regulation thresholds can be set by I°C serial interface.

The VBAT_REG function monitors the differential voltage
between BATP_SYNCIN and BATN pins and if the battery
voltage is above the Vgar rec threshold, the OVPGATE
voltage is controlled to regulate the battery voltage.

The IBUS_REG function monitors the current flowing through
internal RBFET (Qrs), and check whether the lgus rec
threshold is exceeded the lsus rec, the OVPGATE voltage is
controlled (reduced) to regulate the input current lgys to the
setting value.

Similarly, the IBAT_REG function monitors the differential
voltage between SRP and SRN pins to find the battery
current and if the Igar rRec threshold is exceeded, the
OVPGATE voltage is controlled (reduced) to regulate the
charge current.

If any regulation condition is triggered, after 150ms deglitch,
the corresponding *_REG_ACTIVE_FLAG bit is also set to 1,
and a nINT pulse is generated. Then the host can negotiate
with the adapter to reduce the current.

If VBAT or IBAT regulation functions is triggered and persist
for 650ms, the charging will be stopped, REGULATION_EN
and CHG_EN bit are reset to 0 (disable charging); If IBUS
regulation functions is triggered and persist for 650ms, the
charging will be stopped, IBUS_REG_EN and CHG_EN bits
are reset to 0 (disable charging).The system should adjust the
charging conditions to prevent the battery voltage and current
regulation for more than 650ms (or prevent triggering of the
VDROP_OQOVP).

Dropout Over-Voltage Protection (VDROP_OVP)
When VBAT_REG or IBUS_REG or IBAT_REG is active, a
large voltage drop may appear on the external OVPFET and
cause excessive power loss and heat. To avoid that, the
VDROP_OVP function monitors the voltage drop between
VAC and VBUS pins. If it is higher than Vpropr ovr threshold
with tyvorop ove deglitch time (set by VDROP_DEGLITCH_
SET bit in REGOx05), the charging will be stopped and
CHG_EN bit is reset to 0 (disable charging). The Vbropr ove
threshold and tvprop_ovp deglitch time can be programmed by
I°C serial interface.

TDIE Over-Temperature Protection (TDIE_OTP)
The TDIE_OTP  function prevents charging in
over-temperature condition. The die temperature is monitored
and if the +150°C threshold is reached, the charging is
stopped and CHG_EN bit is reset to 0 (disable charging). The
startup sequence cannot be initiated again until the die
temperature falls down to +120°C.
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

DETAILED DESCRIPTION (continued)

Battery and Cable Connector Temperature
Monitoring (TSBAT_FLT and TSBUS_FLT)
The device employs three dedicated temperature sensors for
charging protection: TSBUS (cable connector), TSBAT
(battery), and TDIE (internal junction). TSBUS and TSBAT
exclusively activate with input power applied, operating
through a resistor divider network powered by VOUT. An NTC
thermistor must be connected in parallel with the low-side
resistor (Rr1). Temperature faults trigger when the pin voltage
crosses the falling-edge threshold (indicating high-
temperature conditions), with thresholds programmable via
TSBUS_FLT and TSBAT_FLT registers. A TSBUS_TSBAT_
ALM interrupt generates when temperature reaches +5% of
the FLT setting; disabling these registers suppresses this
alarm. Resistor selection requires matching values: for 10kQ
NTC use 10kQ Rr1/Rr2, and for 100kQ NTC use 100kQ
RT1/RT2. The voltage ratio VTSBUS/VVOUT or VTSBAT/VVOUT varies
from 0% to 50%, determined by the following equation:

1
1 1
(R + Ri)
V1ssus or Vrspar (V) = NTC1 = 1" Vreon (8)
Ry, + (Ri + Ri)

The percentage of the TS pin voltage is determined by the
following equation.

TSBUS or TSBAT (%) = T 9)

1 1
RTz +(RNTC " RT1)

The device additionally incorporates an internal die
temperature monitor with configurable alarm threshold
(TDIEOTP_ALM). Any unused temperature protection
features (TSBUS, TSBAT, or TDIE) can be disabled by
writing 1 to their respective disable bits (TSBUS_FLT_DIS,
TSBAT_FLT_DIS, TDIE_OTP_DIS) in the CHRG_CTRL
register. Upon triggering of TSBUS_FLT or TSBAT_FLT
thresholds, the device forces CHG_EN to Ob, requiring
re-initializing the startup sequence to resume charging. Using
the TDIE_ALM register, an alarm can be set to notify the host
when the device die temperature exceeds a threshold. When
the alarm threshold is reached, the device does not
automatically stop switching. The host can decide to take
action to reduce the temperature, such as reducing the
charging current. When the Tpie_otp threshold is reached, the
device will automatically stop switching.
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I’C Controlled Fast Single-Cell 12A
SGM41607 Switched-Cap Charger with Bypass Mode

REGISTER MAPS

All registers are 8-bit and individual bits are named from D[0] (LSB) to D[7] (MSB).

The device I°C Address is determined by the state of CDRVL_ADDRMS pin in the POR sequence, as described in CDRVH and
CDRVL_ADDRMS functions section.

Table 4. Registers Main Function List

FUNCTION STAT FLAG MASK THRESHOLD SETTING ENABLE DEGLITCH
REG_RST - - - - 0x0B[7] -
CHG_EN = = - - 0x0C[7] -
CHG_MODE - - - 0x31[0] - -
VDROP_OVP 0x2C[1] 0x2D[5] 0x2D[1] 0x05[4] - 0x05[3]
WATCHDOG ~ 0x0B[3] - 0XOB[1:0] 0x0B[2] -
FSW_SET - - - 0X0B[6:4] - -
FSW_SHIFT - - - 0Xx0C[4:3] - -
PMID2VOUT_OVP 0x2F[0] O0x2F[2] = = = =
PMID2VOUT_UVP OX2F[1] OX2F[3] - ~ - -
VBUS_OVP 0x10[5] 0x11[5] 0x12[5] 0x06[6:0] - -
VBUSOVP_ALM 0x0D[5] O0XOE[5] O0XOF[5] 0x07[6:0] 0x07[7] -
IBUS_OCP 0x10[4] 0x11[4] 0x12[4] 0x08[3:0] 0x08[7] =
IBUSOCP_ALM 0x0D[4] OXOE[4] OXOF[4] 0x09[6:0] 0x09[7] -
VAC_OVP 0x05[7] 0x05[6] 0x05[5] 0x05[2:0] - -
CONV_OCP ~ O0X0A[1] - ~ - -
VOUT_OVP 0x2C[0] 0x2D[4] 0x2D[0] = 0x2B[3] =
VBAT_OVP 0x10[7] ox11[7] 0x12[7] 0x00[5:0] 0x00[7] -
VBATOVP_ALM 0x0D[7] 0xOE[7] 0XOF[7] 0x01[5:0] 0x01[7] =

IBAT_OCP 0x10[6] 0x11[6] 0x12[6] 0x02[6:0] 0x02[7] -
IBATOCP_ALM 0x0D[6] OXOE[6] OXOF[6] 0x03[6:0] 0x03[7] -
IBATUCP_ALM 0x0D[3] 0XOE[3] O0XOF[3] 0x04[6:0] 0x04[7] -

VAC_PDN = = = = 0x2B[0] =

VBUS_PDN ~ - - ~ 0x06[7] -

IBUS_REG 0x30[6] 0x30[5] 0x30[4] 0x30[3:0] 0x30[7] -

VBAT_REG 0x2C[3] 0x2D[7] 0x2D[3] 0x2C[5:4] - -
IBAT_REG 0x2C[2] 0x2DI[6] 0x2D[2] 0x2C[7:6] - -

IBUS_UCP_RISE - 0x08[6] 0x08[5] 0x2B[2] - -
IBUS_UCP_FALL - 0x08[4] - - - O0Xx2E[3]
SS_TIMEOUT ~ O0X0A[3] - 0x2B[7:5] -
TSBUS_FLT 0x10[1] ox11[1] ox12[1] 0x28[7:0] 0x0C[2] -
TSBAT_FLT 0x10[2] 0x11[2] 0x12[2] 0x29[7:0] 0x0C[1] -
PIN_DIAG = OX0A[0] - - - -
TSBUS_TSBAT_ALM 0x10[3] 0x11[3] 0x12[3] ~ - -
TDIE_OTP_ALM 0x10[0] 0x11[0] 0x12[0] OX2A[7:0] - -

TDIE_OTP OX0A[6] 0X0A[7] - - 0x0C[0] -

VBUS_LO OX0A[5] = = = = Ox2E[4]
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I’C Controlled Fast Single-Cell 12A

SGM41607 Switched-Cap Charger with Bypass Mode
REGISTER MAPS (continued)
FUNCTION STAT FLAG MASK THRESHOLD SETTING ENABLE DEGLITCH
VBUS_HI 0x0A[4]
CONV_SWITCHING 0x0A[2] -
ADAPTER_INSERT 0x0D[2] OX0E[2] 0xOF[2]
VBAT_INSERT 0x0D[1] OXOE[1] 0XOF[1]
ADC_DONE 0x0DI[0] OXOE[0] 0xXOF[0]
ADC_EN = = = = 0x14[7]
VBUS_ADC - - - - 0x15[7]
IBUS_ADC = = = = 0x14[0]
VAC_ADC - - - - 0x15[6]
VBAT_ADC - - - - 0x15[4]
IBAT_ADC - - - - 0x15[3]
VOUT_ADC - - - - 0x15[5]
TSBUS_ADC - - - - 0x15[2]
TSBAT_ADC - - - - 0x15[1]
TDIE_ADC - - - - 0x15[0]
REGULATION_EN - - - - 0x2B[4]
IBAT_RSNS - - - 0x2B[1]
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I’C Controlled Fast Single-Cell 12A

SGM41607 Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)

Bit Types:
R:
R/W:

Read only

Read/Write

RC: Read clears the bit

R/WC:  Read/Write. Writing a 1 clears the bit. Writing a ‘0’ has no effect.

NOTE: Except for the specified bits, all other register bits are reset to their default values if a hard reset is triggered.

REGO0x00: VBAT_OVP Register [reset = 0x22]

BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
VBAT OVP Protection Disable Bit
D[7] VBAT_OVP_DIS Ob R/W |0 = Enabled (default) REG_RST
1 = Disabled
D[6] Reserved Ob R Reserved N/A
VBAT OVP Protection Rising Threshold Setting Bits
. . Veat ove r = 3.475V + VBAT_OVP[5:0] x 256mV
D[5:0] VBAT_OVP[5:0] 100010b R/W Offset: 3.475V REG_RST
Range: 3.475V (000000b) — 5.05 (111111b)
Default: 4.325V (100010b)
REGO0x01: VBATOVP_ALM Register [reset = 0x1C]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
VBAT OVP Alarm Disable Bit
D[7] VBATOVP_ALM_DIS Ob R/W |0 = Enabled (default) REG_RST
1 = Disabled
D[6] Reserved Ob R Reserved N/A
VBAT OVP Alarm Rising Threshold Setting Bits
VBATOVPfALMiR =3.5V + VBATOVP_ALM[SO] x 256mV
Offset: 3.5V
D[5:0] | VBATOVP_ALM[5:0] | 011100b R/W | Range: 3.5V (000000b) — 5.075V (111111b) REG_RST
Default: 4.2V (011100b)
The VBAT OVP alarm rising threshold should be set lower than
Vsat ove r tO ensure proper operation.
REGO0x02: IBAT_OCP Register [reset = 0x52]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
IBAT OCP Protection Disable Bit
D[7] IBAT_OCP_DIS Ob R/W |0 = Enabled (default) REG_RST
1 = Disabled
IBAT OCP Protection Threshold Setting Bits
D[6:0] IBAT OCP[6:0] |1010010b| RM '8?}5‘;?; A3A * IBAT_OCP[6:0] x 100mA REG_RST
Range: 3A (0000000b) — 13A (1100100b)
Default: 11.2A (1010010b)
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)
REGO0x03: IBATOCP_ALM Register [reset = 0x50]

BITS

BIT NAME

DEFAULT

TYPE

DESCRIPTION

RESET BY

D[7]

IBATOCP_ALM_DIS

Ob

R/W

IBAT OCP Alarm Disable Bit
0 = Enabled (default)
1 = Disabled

REG_RST

D[6:0]

IBATOCP_ALM[6:0]

1010000b

R/W

IBAT OCP Alarm Rising Threshold Setting Bits

IBATOCP_ALM_R =3A+ |BATOCP_ALM[60] x 100mA
Offset: 3A

Range: 3A (0000000b) — 13A (1100100b)

Default: 11A (1010000b)

The IBAT OCP alarm rising threshold should be set lower than Igar oce
to ensure proper operation.

REG_RST

REGO0x04: IBATUCP_ALM Register [reset = 0x28]

BITS

BIT NAME

DEFAULT

TYPE

DESCRIPTION

RESET BY

D[7]

IBATUCP_ALM_DIS

Ob

R/W

IBAT UCP Alarm Disable Bit
0 = Enable (default)
1 = Disable

REG_RST

D[6:0]

IBATUCP_ALM[6:0]

0101000b

R/W

IBAT UCP Alarm Threshold Setting Bits

IBATUCP_ALM =1A+ |BATUCP_ALM[60] x 50mA
Offset: 1A

Range: 1A (0000000b) — 7.35A (1111111b)
Default: 3A (0101000b)

The IBAT UCP alarm threshold should be set lower than lgar oce to
ensure proper operation.

REG_RST

REGO0x05: VAC_PROTECTION Register [reset = 0x07]

BITS

BIT NAME

DEFAULT

TYPE

DESCRIPTION

RESET BY

D[7]

VAC_OVP_STAT

Ob

R

VAC OVP Fault Status Bit
0 = Device not in VAC OVP fault status (default)
1 = Device in VAC OVP fault status

REG_RST

DI6]

VAC_OVP_FLAG

Ob

RC

VAC OVP Fault Flag Bit

0 = No VAC OVP fault (default)

1 = VAC OVP fault has occurred. It generates an interrupt on nINT pin
if unmasked. Read this bit to reset it to 0.

REG_RST

D[5]

VAC_OVP_MASK

Ob

R/W

Mask VAC OVP Fault Interrupt

0 = VAC OVP fault interrupt can work (default)

1 = Mask VAC OVP fault interrupt. VAC_OVP_FLAG bit is set after the
fault, but the interrupt signal is not generated.

REG_RST

D[4]

VDROP_
THRESHOLD_SET

Ob

R/W

Voltage Difference between VAC and VBUS that will Cause the Device
to Stop Switching

0 =300mV (TYP) (default)

1=400mV (TYP)

N/A

D[3]

VDROP_DEGLITCH_
SET

Ob

R/W

Deglitch Time after the Device Reaches the VDROP threshold before
the part stops switching.

0 = 8ps (TYP) (default)

1=5ms (TYP)

REG_RST

D[2:0]

VAC_OVP[2:0]

111b

R/W

VAC OVP Protection Rising Threshold Setting Bits
000 =11V

001 =12V

010 =13V

011 =14V

100 = 15V

101 =16V

110 =17V

111 = 6.5V (default)

Exceeding the programmed VAC threshold triggers OVPGATE to turn
off OVPFET.

REG_RST
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I’C Controlled Fast Single-Cell 12A
SGM41607 Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)
REGO0x06: VBUS_OVP Register [reset = 0x3A]

BITS BIT NAME DEFAULT | TYPE DESCRIPTION RESET BY

VBUS Pull-Down Resistor Enable Bit
0 = Pull-down disabled (default)

D[7] VBUS_PDN_EN Ob R/W |1 = Pull-down enabled. When enabled, it will turn off the external OVPFET REG_RST
and discharge VBUS and PMID. This action is important during a hot-plug
event to prevent transient over-voltages.

VBUS OVP Protection Rising Threshold Setting Bits.

VBUS_OVP_R =5.95V + VBUS_OVP[60] x 50mV

D[6:0] VBUS_OVP[6:0] 0111010b | R/W Offset: 5.95V REG_RST
Range: 5.95V (0000000b) — 12.3V (1111111b)
Default: 8.85V (0111010b)
REGO0x07: VBUSOVP_ALM Register [reset = 0x38]
BITS BIT NAME DEFAULT | TYPE DESCRIPTION RESET BY
VBUS OVP Alarm Disable Bit
D[7] VBUSOVP_ALM_DIS Ob R/W |0 = Enabled (Default) REG_RST
1 = Disabled
VBUS OVP Protection Rising Threshold Setting Bits
D[6:0] | VBUSOVP ALM6:0] | 01110006 | RM \éfti_;’;gfg;;“”ﬁ =6V + VBUSOVP_ALM[6:0] x 50mV REG_RST
Range: 6V (0000000b) — 12.35V (1111111b)
Default: 8.8V (0111000b)
REGO0x08: IBUS_OCP_UCP Register [reset = 0x0B]
BITS BIT NAME DEFAULT | TYPE DESCRIPTION RESET BY
IBUS OCP Protection Disable bit
D[7] IBUS_OCP_DIS Ob R/W |0 = Enabled (default) REG_RST
1 = Disabled
IBUS UCP Rise Event Flag
IBUS_UCP_RISE 0 = No IBUS UCP rise event (default)
DI6] FLAG Ob RC 1 = IBUS UCP rise event has occurred. It generates an interrupt on REG_RST
nINT pin if unmasked. Read this bit to reset it to 0.
Mask IBUS UCP Rise Event Interrupt
IBUS_UCP_RISE_ 0 = IBUS UCP rise event interrupt can work (default)
DI5] MASK 0b RMW 11 = Mask IBUS UCP rise event interrupt. IBUS_UCP_RISE_FLAG bit [\EC-RST
is set after the event, but the interrupt signal is not generated.
IBUS UCP Fall Event Flag
IBUS_UCP_FALL_ 0 = No IBUS UCP fall event (default)
DI4] FLAG Ob RC 1 = IBUS UCP fall event has occurred. It generates an interrupt on REG_RST
nINT pin if unmasked. Read this bit to reset it to 0.
IBUS OCP Protection Threshold Setting Bits
D[3:0] IBUS_OCP[3:0] 1011b | RW B#g;’{?%,i 3A +I1BUS_OCP[3:0] x 250mA REG_RST
Range: 3A (0000b) — 6.75A (1111b)
Default: 5.75A (1011b)
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I’C Controlled Fast Single-Cell 12A
SGM41607 Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)
REGO0x09: IBUSOCP_ALM Register [reset = 0x65]

BITS BIT NAME DEFAULT | TYPE DESCRIPTION RESET BY
IBUS OCP Alarm Disable bit

D[7] IBUSOCP_ALM_DIS Ob R/W |0 = Enabled (default) REG_RST
1 = Disabled

IBUS OCP Alarm Rising Threshold Setting Bits

IBUSOCP_ALM_R = 0.45A + |BUSOCP_ALM[60] x 50mA
Offset:0.45A

DI[6:0] IBUSOCP_ALM[6:0] 1100101b | R/W |Range: 0.45A (0000000b) — 6.8A (1111111b) REG_RST
Default: 5.5A (1100101b)

The IBUS OCP alarm rising threshold should be set lower than lzus ocp
to ensure proper operation.

REGOx0A: CONVERTER_STAT Register [reset = 0x00]

BITS BIT NAME DEFAULT | TYPE DESCRIPTION RESET BY

TDIE Over-Temperature Fault Flag Bit

0 = No TDIE over-temperature fault (default)

1 = TDIE over-temperature fault has occurred. It generates an interrupt
on nINT pin if unmasked. Reading this bit will reset it to 0.

TDIE Over-Temperature Fault Status Bit

D[6] TDIE_OTP_STAT Ob R 0 = Device not in TDIE over-temperature fault status (default) REG_RST
1 = Device in TDIE over-temperature fault status
VBUS_LO Status Bit

D[5] VBUS_LO_STAT Ob R 0 = Not in VBUS_LO status (default) REG_RST
1 =1In VBUS_LO status
VBUS_HI Status Bit
D[4] VBUS_HI_STAT Ob R 0 = Not in VBUS_HI status (default) REG_RST
1 =1In VBUS_HI status
Soft-Start Timeout Flag Bit
0 = No soft-start timeout event (default) N/A
1 = Soft-start timeout event has occurred. It generates an interrupt on
nINT pin if unmasked. Read this bit to reset it to 0.
Converter Active Status Bit

D[2] CONV_ACTIVE_STAT Ob R 0 = Converter not running (default) N/A
1 = Converter running
CONV_OCP Fault Flag Bit

0 = No CONV_OCP fault (default)

D[7] TDIE_OTP_FLAG Ob RC REG_RST

D[3] | SS_TIMEOUT FLAG b RC

Dl CONV_OCP_FLAG 0b RC 1 = CONV_OCRP fault has occurred. It generates an interrupt on nINT N/A
pin if uynmasked. Read this bit to reset it to 0.
Pin Diagnosis Fail Fault Flag
When switching is enabled, certain conditions are checked on the Cry
D[0] PIN_DIAG_FLAG Ob RC and VOUT pins to assure proper operation. REG_RST

0 = Normal (default)
1 = Cryy short or VOUT pin short fault has occurred. It generates an
interrupt on nINT pin. Reading this bit will reset it to 0.
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I’C Controlled Fast Single-Cell 12A
SGM41607 Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)
REGOx0B: CONTROL Register [reset = 0x40]

BITS BIT NAME DEFAULT | TYPE DESCRIPTION RESET BY

0 = No register reset (default)

1 = Reset registers to their default values. When enabled, the
associated register bits are reset to their default values and then this
bit is automatically reset to 0.

Switched-Cap Converter Switching Frequency Setting Bits

000 = 187.5kHz

001 = 250kHz

010 = 300kHz

D[6:4] FSW_SET[2:0] 100b R 011 = 375kHz N/A
100 = 500kHz (default)
101 - 111 = 750kHz

D[7] REG_RST b RIWC REG_RST

If operation mode is master or slave, max PWM frequency is 500kHz.
Watchdog Timeout Fault Flag Bit

0 = No watchdog timeout fault (default)

1 = Watchdog timeout fault has occurred. It generates an interrupt on
nINT pin if unmasked. Reading this bit will reset it to 0.

Watchdog Enable Bit

D[2] WDT_DIS Ob R/W |0 = Watchdog enabled (default) REG_RST
1 = Watchdog disabled

Watchdog Timer Setting Bits (Cleared by any completed read or write
I°C transaction)

00 = 0.5s (default)

D[3] WDT_FLAG Ob RC REG_RST

D[1:0] WDT_TIMER[1:0] 00b R/W 01=1s REG_RST
10 = 5s
11 =30s
REGOx0C: CHRG_CTRL Register [reset = 0x00]
BITS BIT NAME DEFAULT | TYPE DESCRIPTION RESET BY
Charge Enable Bit
0 = Disabled (default) REG_RST
DI7] CHG_EN Ob RIW 1 = Enabled. If any fault has occurred, device returns to standby mode |or Watchdog
and this bit is automatically cleared to 0.
Master, Slave, or Standalone Operation
D[6:5] MS[1:0] 00b R |90 = Standalone (default) REG_RST

01 = Slave

10/11 = Master

Bits of Adjusting Switching Frequency
00 = Nominal frequency (default)
D[4:3] FREQ_SHIFT[1:0] 00b R/W |01 = Nominal frequency +10% REG_RST
10 = Nominal frequency -10%

11 = Spread spectrum varies frequency +10%
TSBUS_FLT Protection Disable Bit

D[2] TSBUS_FLT_DIS Ob R/W |0 = Enabled (default) REG_RST
1 = Disabled

TSBAT_FLT Protection Disable Bit
D[1] TSBAT_FLT_DIS Ob R/W |0 = Enabled (default) REG_RST
1 = Disabled

TDIE OTP Protection Disable Bit
DI[O] TDIE_OTP_DIS Ob R/W |0 = Enabled (default) REG_RST
1 = Disabled
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SGM41607

I’C Controlled Fast Single-Cell 12A

Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)
REGOx0D: INT_STAT Register [reset = 0x00]

BITS BIT NAME DEFAULT| TYPE

DESCRIPTION RESET BY

D[7] | VBATOVP_ALM_STAT Ob R

VBAT OVP Alarm Status Bit
0 = Device not in VBAT OVP alarm status (default) N/A
1 = Device in VBAT OVP alarm status

D[6] | IBATOCP_ALM_STAT b R

IBAT OCP Alarm Status Bit
0 = Device not in IBAT OCP alarm status (default) N/A
1 = Device in IBAT OCP alarm status

D[5] | VBUSOVP_ALM_STAT b R

VBUS OVP Alarm Status Bit
0 = Device not in VBUS OVP alarm status (default) N/A
1 = Device in VBUS OVP alarm status

D[4] | IBUSOCP_ALM_STAT 0b R

IBUS OCP Alarm Status Bit
0 = Device not in IBUS OCP alarm status (default) N/A
1 = Device in IBUS OCP alarm status

D[3] | IBATUCP_ALM_STAT b R

IBAT UCP Alarm Status Bit
0 = Device not in IBAT UCP alarm status (default) N/A
1 = Device in IBAT UCP alarm status

D[2] | ADAPTER_INSERT STAT |  0b R

Adapter Insert Status Bit
0 = Device not in ADAPTER_INSERT status (default) N/A
1 = Device in ADAPTER_INSERT status

D[1] | VBAT_INSERT_STAT b R

VBAT_INSERT Status Bit
0 = Device not in VBAT_INSERT status (default) N/A
1 = Device in VBAT_INSERT status

D[O] ADC_DONE_STAT 0b R

ADC Conversion Status Bit

In 1-shot conversion mode, this bit is set to 1 after ADC conversion of
all enabled channels is completed. N/A
0 = Conversion not complete (default)
1 = Conversion complete
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SGM41607

I’C Controlled Fast Single-Cell 12A

Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)
REGOXO0E: INT_FLAG Register [reset = 0x00]

BITS

BIT NAME

DEFAULT

TYPE

DESCRIPTION

RESET BY

D[7]

VBATOVP_ALM_FLAG

Ob

RC

Mask VBAT OVP Alarm Interrupt

0 = VBAT OVP alarm interrupt can work (default)

1 = Mask VBAT OVP alarm interrupt. VBATOVP_ALM_FLAG bit is
set after the event, but the interrupt signal is not generated.

N/A

DI6]

IBATOCP_ALM_FLAG

Ob

RC

Mask IBAT OCP Alarm Interrupt

0 = IBAT OCP alarm interrupt can work (default)

1 = Mask IBAT OCP alarm interrupt. IBATOCP_ALM_FLAG bit is set
after the event, but the interrupt signal is not generated.

N/A

D[5]

VBUSOVP_ALM_FLAG

Ob

RC

Mask VBUS OVP Alarm Interrupt
0 = VBUS OVP alarm interrupt can work (default)

1 = Mask VBUS OVP alarm interrupt. VBUSOVP_ALM_FLAG bit is
set after the event, but the interrupt signal is not generated.

N/A

D[4]

IBUSOCP_ALM_FLAG

Ob

RC

IBUS OCP Alarm Flag Bit
0 = No IBUS OCP alarm (default)

1 =1BUS OCP alarm has occurred. It generates an interrupt on nINT
pin if unmasked. Read this bit to reset it to 0.

N/A

D[3]

IBATUCP_ALM_FLAG

Ob

RC

IBAT UCP Alarm Flag Bit

0 = No IBAT UCP alarm (default)

1 = IBAT UCP alarm has occurred. It generates an interrupt on nINT
pin if uynmasked. Read this bit to reset it to 0.

N/A

D[2]

ADAPTER_INSERT_FLAG

Ob

RC

Adapter Insert Event Flag

This bit is set to 1 if VVAC > VVACfPRESENTiR

0 = No adapter insert event

1 = Adapter insert event has occurred. It generates an interrupt on
nINT pin if unmasked. After the adapter is absent, reading this bit will
resetitto 0

N/A

D[1]

VBAT_INSERT_FLAG

Ob

RC

VBAT Insert Event Flag

If ADC_EN bit = 1 or Vuac > Vvac present r OF Vvsus > Veus present R, this bit
will set to 1 when VBATP > VBAT_PRESENT_R-

0 = No VBAT insert event

1 = VBAT insert event has occurred. It generates an interrupt on nINT
pin if unmasked. After the battery is absent, reading this bit will reset it
to 0.

N/A

D[O]

ADC_DONE_FLAG

Ob

RC

ADC Conversion Complete Event Flag Bit

In 1-shot conversion mode, this bit is set to 1 after ADC conversion of
all enabled channels is completed.

0 = Normal (default)

1 = ADC conversion has completed. It generates an interrupt on nINT
pin if unmasked. Read this bit to reset it to 0.

N/A
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)

REGOxO0F: INT_MASK Register [reset = 0x00]

BITS

BIT NAME

DEFAULT

TYPE

DESCRIPTION

RESET BY

D[7]

VBATOVP_ALM_MASK

Ob

R/W

Mask VBAT OVP Alarm Interrupt

0 = VBAT OVP alarm interrupt can work (default)

1 = Mask VBAT OVP alarm interrupt. VBATOVP_ALM_FLAG bit is
set after the event, but the interrupt signal is not generated.

REG_RST

DI6]

IBATOCP_ALM_MASK

Ob

R/W

Mask IBAT OCP Alarm Interrupt

0 = IBAT OCP alarm interrupt can work (default)

1 = Mask IBAT OCP alarm interrupt. IBATOCP_ALM_FLAG bit is set
after the event, but the interrupt signal is not generated.

REG_RST

D[5]

VBUSOVP_ALM_MASK

Ob

R/W

Mask VBUS OVP Alarm Interrupt

0 = VBUS OVP alarm interrupt can work (default)

1 = Mask VBUS OVP alarm interrupt. VBUSOVP_ALM_FLAG bit is
set after the event, but the interrupt signal is not generated.

REG_RST

D[4]

IBUSOCP_ALM_MASK

Ob

R/W

Mask IBUS OCP Fault Interrupt

0 = IBUS OCP fault interrupt can work (default)

1 = Mask IBUS OCP fault interrupt. IBUS_OCP_FLAG bit is set after
the fault, but the interrupt signal is not generated.

REG_RST

D[3]

IBATUCP_ALM_MASK

Ob

R/W

Mask IBAT UCP Fault Interrupt

0 = IBAT UCP fault interrupt can work (default)

1 = Mask IBAT UCP fault interrupt. IBAT UCP_FLAG bit is set after
the fault, but the interrupt signal is not generated.

REG_RST

D[2]

ADAPTER_INSERT_MASK

Ob

R/W

Mask ADAPTER_INSERT Event Interrupt

0 = ADAPTER_INSERT event interrupt can work (default)

1 = Mask ADAPTER _INSERT event interrupt. ADAPTER_INSERT _
FLAG bit is set after the event, but the interrupt signal is not
generated.

REG_RST

D[1]

VBAT_INSERT_MASK

Ob

Mask VBAT_INSERT Event Interrupt

0 = VBAT_INSERT event interrupt can work (default)

1 = Mask VBAT_INSERT event interrupt. VBAT_INSERT_FLAG bit is
set after the event, but the interrupt signal is not generated.

REG_RST

D[0]

ADC_DONE_MASK

Ob

R/W

Mask ADC Complete Event Interrupt

0 = ADC_DONE event interrupt can work (default)

1 = Mask ADC_DONE event interrupt. ADC_DONE_FLAG bit is set
after the event, but the interrupt signal is not generated.

REG_RST

REGO0x10: FLT_STAT Register [reset = 0x00]

BITS

BIT NAME

DEFAULT

TYPE

DESCRIPTION

RESET BY

D[7]

VBAT_OVP_STAT

Ob

R

VBAT OVP Fault Status Bit
0 = Device not in VBAT OVP fault status (default)
1 = Device in VBAT OVP fault status

N/A

D[6]

IBAT_OCP_STAT

Ob

IBAT OCP Fault Status Bit
0 = Device not in IBAT OCP fault status (default)
1 = Device in IBAT OCP fault status

N/A

D[5]

VBUS_OVP_STAT

Ob

VBUS OVP Fault Status Bit
0 = Device not in VBUS OVP fault status (default)
1 = Device in VBUS OVP fault status

N/A

D[4]

IBUS_OCP_STAT

Ob

IBUS OCP Fault Status Bit
0 = Device not in IBUS OCP fault status (default)
1 = Device in IBUS OCP fault status

N/A

D[3]

TSBUS_TSBAT ALM_STAT

Ob

TSBUS and TSBAT Alarm Status Bit

0 = TSBUS or TSBAT threshold is not within 5% of the TSBUS_FLT
or TSBAT_FLT set threshold (default)

1 = TSBUS or TSBAT threshold is within 5% of the TSBUS_FLT or
TSBAT _FLT set threshold

N/A

D[2]

TSBAT_FLT_STAT

Ob

TSBAT_FLT Status Bit
0 = Device not in TSBAT_FLT status (default)
1 = Device in TSBAT_FLT status

N/A

D[]

TSBUS_FLT_STAT

Ob

TSBUS_FLT Status Bit
0 = Device not in TSBUS_FLT status (default)
1 = Device in TSBUS_FLT status

N/A

D[0]

TDIEOTP_ALM_STAT

Ob

TDIE Over-Temperature Alarm Status Bit
0 = Device not in TDIE over-temperature alarm status (default)
1 = Device in TDIE over-temperature alarm status

N/A
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)
REGOx11: FLT_FLAG Register [reset = 0x00]

BITS

BIT NAME

DEFAULT

TYPE

DESCRIPTION

RESET BY

D[7]

VBAT OVP_FLAG

Ob

RC

VBAT OVP Fault Flag Bit

0 = No VBAT OVP fault (default)

1 = VBAT OVP fault has occurred. It generates an interrupt on nINT
pin if unmasked. Read this bit to reset it to 0.

N/A

DI6]

IBAT_OCP_FLAG

Ob

RC

IBAT OCP Fault Flag Bit

0 = No IBAT OCP fault (default)

1 = IBAT OCP fault has occurred. It generates an interrupt on nINT
pin if uynmasked. Read this bit to reset it to 0.

N/A

D[5]

VBUS_OVP_FLAG

Ob

RC

VBUS OVP Fault Flag Bit

0 = No VBUS OVP fault (default)

1 =VBUS OVP fault has occurred. It generates an interrupt on nINT
pin if uynmasked. Read this bit to reset it to 0.

N/A

D[4]

IBUS_OCP_FLAG

Ob

RC

IBUS OCP Fault Flag Bit

0 = No IBUS OCP fault (default)

1 = IBUS OCP fault has occurred. It generates an interrupt on nINT
pin if unmasked. Read this bit to reset it to 0.

N/A

D[3]

TSBUS_TSBAT_ALM_FLAG

Ob

RC

TSBUS_TSBAT Alarm Flag Bit

0 = No TSBUS_TSBAT alarm (default)

1 =TSBUS_TSBAT alarm has occurred. It generates an interrupt on
nINT pin if uynmasked. Read this bit to reset it to 0.

N/A

D[2]

TSBAT_FLT_FLAG

Ob

RC

TSBAT_FLT Flag Bit

0 = No TSBAT Fault (default)

1 = TSBAT fault has occurred. It generates an interrupt on nINT pin
if unmasked. Read this bit to reset it to 0.

N/A

D[1]

TSBUS_FLT FLAG

Ob

RC

TSBUS_FLT Flag Bit

0 = No TSBUS Fault (default)

1 = TSBUS fault has occurred. It generates an interrupt on nINT pin
if unmasked. Read this bit to reset it to 0.

N/A

DIO]

TDIEOTP_ALM_FLAG

Ob

RC

TDIE Over-Temperature Alarm Flag Bit

0 = No TDIE over-temperature alarm (default)

1 = TDIE over-temperature alarm has occurred. It generates an
interrupt on nINT pin if unmasked. Reading this bit will reset it to 0.

N/A
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)
REGO0x12: FLT_MASK Register [reset = 0x00]

BITS

BIT NAME

DEFAULT

TYPE

DESCRIPTION

RESET BY

D[7]

VBAT_OVP_MASK

Ob

R/W

Mask VBAT OVP Fault Interrupt

0 = VBAT QOVP fault interrupt can work (default)

1 = Mask VBAT OVP fault interrupt. VBAT_OVP_FLAG bit is set
after the fault, but the interrupt signal is not generated.

REG_RST

DI6]

IBAT_OCP_MASK

Ob

Mask IBAT OCP Fault Interrupt

0 = IBAT OCP fault interrupt can work (default)

1 = Mask IBAT OCP fault interrupt. IBAT_OCP_FLAG bit is set after
the fault, but the interrupt signal is not generated.

REG_RST

D[5]

VBUS_OVP_MASK

Ob

R/W

Mask VBUS OVP Fault Interrupt

0 = VBUS OVP fault interrupt can work (default)

1 = Mask VBUS OVP fault interrupt. VBUS_OVP_FLAG bit is set
after the fault, but the interrupt signal is not generated.

REG_RST

D[4]

IBUS_OCP_MASK

Ob

R/W

Mask IBUS OCP Fault Interrupt

0 = IBUS OCP fault interrupt can work (default)

1 = Mask IBUS OCP fault interrupt. IBUS_OCP_FLAG bit is set
after the fault, but the interrupt signal is not generated.

REG_RST

D[3]

TSBUS_TSBAT _ALM_MASK

Ob

R/W

Mask TSBUS_TSBAT Alarm Interrupt

0 = TSBUS_TSBAT alarm interrupt can work (default)

1 = Mask TSBUS_TSBAT alarm interrupt. TSBUS_TSBAT_ALM_
FLAG bit is set after the event, but the interrupt signal is not
generated.

REG_RST

D[2]

TSBAT_FLT_MASK

Ob

R/W

Mask TSBAT_FLT Interrupt

0 = TSBAT_FLT interrupt can work (default)

1 = Mask TSBAT_FLT interrupt. TSBAT_FLT_FLAG bit is set after
the event, but the interrupt signal is not generated.

REG_RST

D[1]

TSBUS_FLT_MASK

Ob

Mask TSBUS_FLT Interrupt

0 = TSBUS_FLT interrupt can work (default)

1 = Mask TSBUS_FLT interrupt. TSBUS_FLT_FLAG bit is set after
the event, but the interrupt signal is not generated.

REG_RST

D[0]

TDIEOTP_ALM_MASK

Ob

R/W

Mask TDIE OTP Alarm Interrupt

0 = TDIE OTP alarm interrupt can work (default)

1 = Mask TDIE OTP alarm interrupt. TDIEOTP_ALM_FLAG bit is
set after the event, but the interrupt signal is not generated.

REG_RST

REGO0x13: DEVICE_INFO Register [reset = 0x98]

BITS

BIT NAME

DEFAULT

TYPE

DESCRIPTION

RESET BY

D[7:4]

Reserved

1001b

R

Reserved

N/A

D[3:0]

DEVICE_ID[3:0]

1000b

R

Device ID
1000 = SGM41607

N/A
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)

REGO0x14: ADC_CTRLO Register [reset = 0x00]

BITS BIT NAME

DEFAULT

TYPE

DESCRIPTION

RESET BY

D[7] ADC_EN

Ob

R/W

ADC Conversion Enable
0 = Disabled (default)
1 = Enabled

Note: In 1-shot mode when the selected channel conversions are
completed, the ADC_EN bit is automatically reset to 0.

All channel conversions can be enabled even when the device is
not during switching.

REG_RST
or Watchdog

D[6] ADC_RATE

Ob

R/W

ADC Conversion Mode Control
0 = Continuous conversion (default)
1 = 1-shot conversion

REG_RST

D[5] ADC_AVG

Ob

R/W

ADC Average Enable Bit
0 = Single value (default)
1 = Running average

REG_RST

D[4] ADC_AVG_INIT

Ob

R/W

ADC Average Initial Value Setting Bit
0 = Start average using the existing register value (default)
1 = Start average using a new conversion

REG_RST

D[3:2] ADC_SAMPLE[1:0]

00b

R/W

ADC Sample Speed
00 = 15-bit (default)
01 = 14-bit
10 = 13-bit
11 = 12-bit

REG_RST

D[1] Reserved

Ob

Reserved

N/A

D[O] IBUS_ADC_DIS

Ob

R/W

IBUS ADC Control
0 = Enable conversion (default)
1 = Disable conversion

REG_RST

REGOx15: ADC_CTRL1 Register [reset = 0x00]

BITS BIT NAME

DEFAULT

TYPE

DESCRIPTION

RESET BY

D[7] VBUS_ADC_DIS

Ob

R/W

VBUS ADC Control
0 = Enable conversion (default)
1 = Disable conversion

REG_RST

DI6] VAC_ADC_DIS

Ob

R/W

VAC ADC Control
0 = Enable conversion (default)
1 = Disable conversion

REG_RST

D[5] VOUT_ADC_DIS

Ob

R/W

VOUT ADC Control
0 = Enable conversion (default)
1 = Disable conversion

REG_RST

D[4] VBAT_ADC_DIS

Ob

VBAT ADC Control
0 = Enable conversion (default)
1 = Disable conversion

REG_RST

D[3] IBAT_ADC_DIS

Ob

IBAT ADC Control
0 = Enable conversion (default)
1 = Disable conversion

REG_RST

D[2] TSBUS_ADC_DIS

Ob

R/W

TSBUS ADC Control
0 = Enable conversion (default)
1 = Disable conversion

REG_RST

D[1] TSBAT_ADC_DIS

Ob

R/W

TSBAT ADC Control
0 = Enable conversion (default)
1 = Disable conversion

REG_RST

D[O] TDIE_ADC_DIS

Ob

R/W

TDIE ADC Control
0 = Enable conversion (default)
1 = Disable conversion

REG_RST
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SGM41607

I’C Controlled Fast Single-Cell 12A

Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)
REGO0x16: IBUS_ADC1 Register [reset = 0x00]

BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
Polarity of the 15-bit ADC IBUS Data (reported in two’s
complement)

DI7] IBUS_POL 0b R 10 = Positive (defautt) N/A
1 = Negative
High 7 Bits of the ADC IBUS Data (1mV resolution)

D[6:0] IBUS_ADC[14:8] 0000000b R MSB<6:0>: 16384mA, 8192mA, 4096mA, 2048mA, 1024mA, 512mA,  [N/A
256mA

REGO0x17: IBUS_ADCO Register [reset = 0x00]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
. . Low Byte of the ADC IBUS Data (1mV resolution)
DI7:0] IBUS_ADCI7:0] oon R |LSB<7:0>: 128mA, 64mA, 32mA, 16mA, 8mA, 4mA, 2mA, 1mA | VA
REGO0x18: VBUS_ADC1 Register [reset = 0x00]

BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
Polarity of the 15-bit ADC VBUS Data (reported in two’s
complement)

DI7] VBUS_POL 0b R 10= Positive (default) N/A
1 = Negative
High 7 Bits of the ADC VBUS Data (1mV resolution)

D[6:0] VBUS_ADC[14:8] 0000000b R MSB<6:0>:16384mV, 8192mV, 4096mV, 2048mV, 1024mV, 512mV, N/A
256mV

REGO0x19: VBUS_ADCO Register [reset = 0x00]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
. . Low Byte of the ADC VBUS Data (1mV resolution)
DI7:0] VBUS_ADCI7:0] oon R |LsB<7:0>: 128mV, 64mV, 32mV, 16mV, 8mV, 4mV, 2mV, 1mv___ VA
REGOx1A: VAC_ADC1 Register [reset = 0x00]

BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
Polarity of the 15-bit ADC VAC Data (reported in two’s complement)

D[7] VAC_POL Ob R |0 = Positive (default) N/A
1 = Negative
High 7 Bits of the ADC VAC Data (1mV resolution)

D[6:0] VAC_ADC[14:8] 0000000b R MSB<6:0>: 16384mV, 8192mV, 4096mV, 2048mV, 1024mV, 512mV,  [N/A
256mV

REGOx1B: VAC_ADCO Register [reset = 0x00]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
. . Low Byte of the ADC VAC Data (1mV resolution)
DI7:0] VAC_ADCIT:0] oon R |LsB<7:0>: 128mV, 64mV,32mV,16mV,8mV,4mV,2mV, 1mV NA
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SGM41607

I’C Controlled Fast Single-Cell 12A

Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)
REGOx1C: VOUT_ADC1 Register [reset = 0x00]

BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
Polarity of the 15-bit ADC VOUT Data (reported in two’s
complement)

D71 VOUT_POL 0b R 10= Positive (default) N/A
1 = Negative
High 7 Bits of the ADC VOUT Data (1mV resolution)

D[6:0] VOUT_ADCJ[14:8] 0000000b R MSB<6:0>: 16384mV, 8192mV, 4096mV, 2048mV, 1024mV, 512mV,  [N/A
256mV

REGOx1D: VOUT_ADCO Register [reset = 0x00]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
. . Low Byte of the ADC VOUT Data (1mV resolution)
D[7:0] VOUT_ADC[7:0] 00h R |[SB<7:0>: 128mV, 64mV, 32mV, 16mV, 8mV, 4mV, 2mV, 1mvV_ | VA
REGOx1E: VBAT_ADC1 Register [reset = 0x00]

BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
Polarity of the 15-bit ADC VBAT Data (reported in two’s
complement)

D7l VBAT_POL Ob R 10= Positive (default) N/A
1 = Negative
High 7 Bits of the ADC VBAT Data (1mV resolution)

D[6:0] VBAT_ADCJ[14:8] 0000000b R MSB<6:0>: 16384mV, 8192mV, 4096mV, 2048mV, 1024mV, 512mV, N/A
256mV

REGOx1F: VBAT_ADCO Register [reset = 0x00]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
. . Low Byte of the ADC VBAT Data (1mV resolution)
DI7:0] VBAT_ADCI7:0] oon R |LsB<7:0>: 128mV, 64mV, 32mV, 16mV, 8mV, 4mV, 2mV, 1mv___ [VA
REGO0x20: IBAT_ADC1 Register [reset = 0x00]

BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
Polarity of the 15-bit ADC IBAT Data (reported in two’s
complement)

D7l IBAT_POL 0b R |0 = Positive (default) N/A
1 = Negative
High 7 Bits of the ADC IBAT Data (1mA resolution)

D[6:0] IBAT_ADCJ[14:8] 0000000b R MSB<6:0>: 16384mA, 8192mA, 4096mA, 2048mA, 1024mA, 512mA, N/A
256mA

REGO0x21: IBAT_ADCO Register [reset = 0x00]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
. . Low Byte of the ADC IBAT Data (1mA resolution)
D[7:0] IBAT_ADCIT:0] oon R |LsB<7:0>: 128mA, 64mA, 32mA, 16mA, 8mA, 4mA, 2mA, 1mA VA
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I’C Controlled Fast Single-Cell 12A

SGM41607 Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)
REGO0x22: TSBUS_ADC1 Register [reset = 0x00]

BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
Polarity of the 10-bit ADC TSBUS Data (reported in two’s
complement)

DI7] TSBUS_POL 0b R 10= Positive (default) N/A
1 = Negative

D[6:2] Reserved 00000b R Reserved N/A
High 2 Bits of the ADC TSBUS Data (0.09766% resolution)

D[1:0] TSBUS_ADCI9:8] 00b R TSBUS Pin Voltage as a Percentage of VOUT N/A
MSB<1:0>: 50%, 25%

REGO0x23: TSBUS_ADCO Register [reset = 0x00]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
Low Byte of the ADC TSBUS Data (0.09766% resolution)
. . TSBUS Pin Voltage as a Percentage of VOUT
DI7:0] TSBUS_ADCI7:0] oon R | LsB<7:0>: 12.5%, 6.25%, 3.125%, 1.5625%, 0.78125%, N/A
0.39063%, 0.19531%, 0.09766%
REGO0x24: TSBAT_ADC1 Register [reset = 0x00]

BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
Polarity of the 10-bit ADC TSBAT Data (reported in two’s
complement)

D[7] TSBAT_POL Ob R 0 = Positive (default) N/A
1 = Negative

D[6:2] Reserved 00000b R Reserved N/A
High 2 Bits of the ADC TSBAT Data (0.09766% resolution)

D[1:0] TSBAT_ADCI9:8] 00b R TSBAT Pin Voltage as a Percentage of VOUT N/A
MSB<1:0>: 50%, 25%

REGO0x25: TSBAT_ADCO Register [reset = 0x00]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
Low Byte of the ADC TSBAT Data (0.09766% resolution)
. . TSBAT Pin Voltage as a Percentage of VOUT
D[7:0] TSBAT_ADCI7:0] 00h R LSB<7:0>: 12.5%, 6.25%, 3.125%, 1.5625%, 0.78125%, N/A
0.39063%, 0.19531%, 0.09766%
REGO0x26: TDIE_ADC1 Register [reset = 0x00]

BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
Polarity of the 9-bit ADC TDIE Data (reported in two’s complement)

D[7] TDIE_POL Ob R 0 = Positive (default) N/A
1 = Negative

D[6:1] Reserved 000000b R Reserved N/A
High 1 Bit of the ADC TDIE Data (0.5°C resolution)

DI[O] TDIE_ADC[8] Ob R DIE Temperature = 5°C + TDIE_ADC[8:0] x 0.5°C N/A
MSB<0>: 128°C

REGO0x27: TDIE_ADCO Register [reset = 0x00]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
D[7:0] TDIE_ADCI[7:0] 00h R Low Byte of the ADC TDIE Data (0.5°C resolution) N/A
LSB<7:0>: 64°C, 32°C,16°C, 8°C, 4°C, 2°C, 1°C, 0.5°C
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SGM41607

I’C Controlled Fast Single-Cell 12A

Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)
REGO0x28: TSBUS_FLT Register [reset = 0x15]

BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
TSBUS Percentage Fault Threshold Setting Bits
= . o,
D[7:0] TSBUS_FLT[7:0] 15h RIW gffzugffg%TSBUS—FLT”'O] * 0.19531% REG_RST
Range: 0% (00000000b) — 50% (11111111b)
Default: 4.1% (00010101b)
REGO0x29: TSBAT_FLT Register [reset = 0x15]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
TSBAT Percentage Fault Threshold Setting Bits
= . 0,
D[7:0] TSBAT_FLT[7:0] 15h RIW g?g;{%% TSBAT_FLT[7:0] x 0.19531% REG_RST
Range: 0% (00000000b) - 50% (11111111b)
Default: 4.1% (00010101b)
REGOx2A: TDIE_ALM Register [reset = 0xC8]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
TDIE OTP Alarm Rising Threshold Setting Bits
TDIEOTPiALMiR =30°C + TDlEOTP_ALM[?O] x 0.5°C
_ _ Offset: 30°C
D[7:0] TDIEOTP_ALM[7:0] C8h R/W Default: 130°C (11001000b) REG_RST
The TDIE OTP alarm rising threshold should be set lower than
Toie orp t0 ensure proper operation.
REGO0x2B: REG_CTRL Register [reset = 0x00]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
Soft Start Timeout Setting Bits
After soft start timeout, the device checks if Izys is above IBUS UCP
threshold.
000 = Timeout disabled (default)
001 =12.5ms
D[7:5] SS_TIMEOUTI[2:0] 000b R/W | 010 = 25ms N/A
011 = 50ms
100 = 100ms
101 = 400ms
110 = 1.5s
111 = 100s
VBAT & IBAT Regulation Enable Bit. If treg tiMeout is exceeded, this
bit is reset to 0.
D[4] REGULATION_EN Ob R/W 0 = Disabled (default) N/A
1 = Enabled
VOUT OVP Protection Disable Bit
D[3] VOUT_OVP_DIS Ob R/W |0 = Enabled (default) N/A
1 = Disabled
BUSUCP Setting Bit
D[2] BUSUCP Ob R/W |0 = lgus_uce_ r = 300mA, lgus uce r = 150mA (default) REG_RST
1 = lgus uce r = 500mMA, lgus uce F = 250mA
External IBAT Current Sense Resistor Setting Bit
D[1] IBAT_RSNS Ob R/W |0 =2mQ (default) N/A
1=5mQ
When the bit is enabled, pull down VAC for 400ms to discharge any
bulk input cap on VAC.
D[0] VAC_PD_EN Ob R/W 0 = Disabled (default) REG_RST
1 = Enabled
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)
REGO0x2C: REG_THRESHOLD Register [reset = 0x00]

BITS

BIT NAME

DEFAULT

TYPE

DESCRIPTION

RESET BY

D[7:6]

IBAT_REG[1:0]

00b

R/W

IBAT Regulation Threshold Setting

00 = 200mA below IBAT_OCPI[6:0] setting (default)
01 = 300mA below IBAT_OCP[6:0] setting

10 = 400mA below IBAT_OCP[6:0] setting

11 = 500mA below IBAT_OCP[6:0] setting

N/A

D[5:4]

VBAT_REG[1:0]

00b

R/W

VBAT Regulation Threshold Setting

00 = 50mV below VBAT_QOVPI[5:0] setting (default)
01 = 100mV below VBAT_OVP[5:0] setting

10 = 150mV below VBAT_OVP[5:0] setting

11 = 200mV below VBAT _OVP[5:0] setting

N/A

D[3]

VBAT _REG_ACTIVE_STAT

Ob

VBAT_REG Active Status Bit
0 = Device not in VBAT_REG status (default)
1 = Device in VBAT_REG status

N/A

D[2]

IBAT_REG_ACTIVE_STAT

Ob

IBAT_REG Active Status Bit
0 = Device not in IBAT_REG status (default)
1 = Device in IBAT_REG status

N/A

D[1]

VDROP_OVP_STAT

Ob

VDROP OVP Fault Status Bit
0 = Device not in VDROP OVP fault status (default)
1 = Device in VDROP OVP fault status

N/A

DIO]

VOUT_OVP_STAT

Ob

VOUT OVP Fault Status Bit
0 = Device not in VOUT OVP fault status (default)
1 = Device in VOUT OVP fault status

N/A

REGO0x2D: REG_FLAG_MASK Register [reset = 0x00]

BITS

BIT NAME

DEFAULT

TYPE

DESCRIPTION

RESET BY

D[7]

VBAT_REG_ACTIVE_FLAG

Ob

RC

VBAT_REG Active Event Flag Bit

0 = No VBAT_REG active event (default)

1 =VBAT_REG active event has occurred. It generates an interrupt
on nINT pin if unmasked. Read this bit to reset it to 0.

N/A

D[6]

IBAT_REG_ACTIVE_FLAG

Ob

RC

IBAT_REG Active Event Flag Bit

0 = No IBAT_REG active event (default)

1 = IBAT_REG active event has occurred. It generates an interrupt
on nINT pin if unmasked. Read this bit to reset it to 0.

N/A

D[5]

VDROP_OVP_FLAG

0b

RC

VDROP OVP Fault Flag Bit

0 = No VDROP OVP fault (default)

1 = VDROP OVP fault has occurred. It generates an interrupt on
nINT pin if unmasked. Read this bit to reset it to 0.

N/A

D[4]

VOUT_OVP_FLAG

Ob

RC

VOUT OVP Fault Flag Bit

0 = No VOUT OVP fault (default)

1 =VOUT OVP fault has occurred. It generates an interrupt on nINT
pin if uynmasked. Read this bit to reset it to 0.

N/A

D[3]

VBAT _REG_ACTIVE_MASK

0b

R/W

Mask VBAT_REG Active Status Change Event Interrupt

0 = VBAT_REG active status change event interrupt can work (default)
1 = Mask VBAT_REG active status change event interrupt.
VBAT_REG_ACTIVE_FLAG bit is set after the event, but the
interrupt signal is not generated.

REG_RST

D[2]

IBAT_REG_ACTIVE_MASK

0b

R/W

Mask IBAT_REG Active Status Change Event Interrupt

0 = IBAT_REG active status change event interrupt can work (default)
1 = Mask IBAT_REG active status change event interrupt.
IBAT_REG_ACTIVE_FLAG bit is set after the event, but the
interrupt signal is not generated.

REG_RST

D[1]

VDROP_OVP_MASK

Ob

R/W

Mask VDROP OVP Fault Interrupt

0 = VDROP OVP fault interrupt can work (default)

1 = Mask VDROP OVP fault interrupt. VDROP_OVP_FLAG bit is
set after the fault, but the interrupt signal is not generated.

REG_RST

D[0]

VOUT_OVP_MASK

Ob

R/W

Mask VOUT OVP Fault Interrupt

0 = VOUT OVP fault interrupt can work (default)

1 = Mask VOUT OVP fault interrupt. VOUT_OVP_FLAG bit is set
after the fault, but the interrupt signal is not generated.

REG_RST
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SGM41607

I’C Controlled Fast Single-Cell 12A

Switched-Cap Charger with Bypass Mode

REGISTER MAPS (continued)
REGOx2E: DEGLITCH Register [reset = 0x00]

BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
D[7:5] Reserved 000b R Reserved N/A
Low VBUS Error Detection Deglitch Time Setting Bit
D[4] VBUS_LO_DEG Ob R/W |0 = 10us (default) REG_RST
1=10ms
IBUS UCP Protection Deglitch Time Setting Bits
D[3] IBUS_UCP_FALL_DEG Ob R/W |0 = 10us (default) REG_RST
1=5ms
D[2:0] Reserved 000b R Reserved N/A
REGOx2F: PMID20UT_OVP_UVP Register [reset = 0x00]
BITS BIT NAME DEFAULT | TYPE DESCRIPTION RESET BY
D[7:4] Reserved 0000b R Reserved N/A
PMID2VOUT_UVP_ FLAG Bit
D[3] PMID20OUT_UVP_FLAG Ob RC |0 = Normal (default) N/A
1 =PMID2VOUT_UVP status changed
PMID2VOUT_OVP_ FLAG Bit
D[2] PMID20OUT_OVP_FLAG Ob RC |0 = Normal (default) N/A
1 =PMID2VOUT_OVP status changed
PMID2VOUT_UVP_STAT Bit
D[1] PMID20OUT_UVP_STAT Ob R 0 = Not in PMID2VOUT_UVP_STAT (default) REG_RST
1=In PMID2VOUT_UVP_STAT
PMID2VOUT_OVP_STAT Bit
DI[0] PMID20OUT_OVP_STAT Ob R 0 = Not in PMID2VOUT_OVP_STAT (default) REG_RST
1=PMID2VOUT_OVP_STAT
REGO0x30: IBUS_REG Register [reset = 0x0A]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
IBUS Regulation Enable Bit
D[7] IBUS_REG_EN Ob R/W |0 = Disabled (default) N/A
1 = Enabled
IBUS_REG Active Status Bit
D[6] | IBUS_REG_ACTIVE_STAT Ob R 0 = Device not in IBUS_REG status (default) N/A
1 = Device in IBUS REG status
IBUS_REG Active Event Flag Bit
0 = No IBUS_REG active event (default)
D[5] | IBUS_REG_ACTIVE_FLAG 0b RC 1 = IBUS_REG active event has occurred. It generates an interrupt N/A
on nINT pin if unmasked. Read this bit to reset it to 0.
Mask IBUS_REG Active Status Change Event Interrupt
0 = IBUS_REG active status change event interrupt can work (default)
D[4] | IBUS_REG_ACTIVE_MASK Ob RW |1 = Mask IBUS_REG active status change event interrupt. REG_RST
IBUS_REG_ACTIVE_FLAG bit is set after the event, but the
interrupt signal is not generated.
IBUS Regulation Value Setting Bits
. . When the IBUS regulation loop is active, a nINT is sent.
D[3:0] IBUS_REGI3:0] 1010b R/W laus reo = 3A + IBUS_REG[3:0] x 250mA REG_RST
Default: 5.5A (1010b)
REGO0x31: MODE Register [reset = 0x00]
BITS BIT NAME DEFAULT| TYPE DESCRIPTION RESET BY
D[7:1] Reserved 0000000b R Reserved N/A
This bit decides the operation mode. REG RST
DI[O0] MODE Ob R/W |0 = 2:1 Voltage divider mode (default) =
_ or Watchdog
1 = Bypass mode
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SGM41607

I’C Controlled Fast Single-Cell 12A
Switched-Cap Charger with Bypass Mode

APPLICATION INFORMATION

Design Requirements

The SGM41607 operates under smart wall adapter protocols
(USB_PD PPS/programmable adapters) demanding precise
voltage/current input for optimal charging. Although
supporting 12A charging in voltage divider mode, this
configuration presents significant thermal challenges. Design
implementation requires rigorous assessment of power
dissipation, spatial constraints, and operating environments
to ensure viable performance.

Input Capacitors (CVAC, CVBUS and Cp|v||D)
Input capacitors are selected by considering two main factors:

1. Adequate voltage margin above maximum surge voltage;
2. Not too large voltage margin in order to limit the peak
currents drawn from the source and reduce the input noise.

For Cvac, use at least a 1uF/25V low ESR bypass ceramic
capacitor placed close to the VAC and GND pins. The Cvgus
and Cpuwip are determined by the minimum capacitance
needed for stable operation and the required ESR to minimize
the voltage ripple and load step transients. Typically,
10uF/25V or larger X5R ceramic capacitors are sufficient for
Cpvip, 1uF/25V or larger X5R ceramic capacitors are
sufficient for Cygus. Considering the DC bias derating of the
ceramic capacitors, the X5R and X7R capacitors are
relatively stable against DC bias and high temperature. Note
that the bias effect is more severe with smaller package sizes,
so choose the largest affordable package size. Also consider
a large margin for the voltage rating for the worst-case
transient input voltages.

External OVPFET (Qovp)

The maximum recommended Vysus input range is 11.5V. If
the supplied Vyac voltage is above 11.5V, or if regulation
functions are needed during load or wall adapter transients,
an external OVPFET is recommended between the USB
connector and the SGM41607. Choose a low Rpson MOSFET
for the OVPFET to minimize power losses.

Flying Capacitors (CgLy)

For selection of the CrLy capacitors, the current rating, ESR
and the bias voltage derating are critical parameters. The
CrLy capacitors are biased to half of the input voltage. To
trade-off between efficiency and power density, set the Crry
voltage ripple to the 2% of the Vvout as a good starting point.
The CrLy for each phase can be calculated by Equation 10:

| |
C = BAT = BAT 1 O
FLY HswVcrLy rp 8%fswVout (10)

where Igat is the charging current and Vcriy rep is the
peak-to-peak voltage ripple of the CrLy.

The default switching frequency is fsw = 500kHz. It can be
adjusted by FSW_SET[2:0] bits in REGOxOB. Lower
frequency increases efficiency by reducing switching losses
but requires larger capacitance to maintain low output ripple
and low output impedance (RgrF).

CrLy capacitor selection requires rigorous assessment of
current rating, ESR, and capacitance with bias voltage
derating. As these capacitors operate at half-input voltage,
derating significantly impacts effective capacitance. Optimal
design employs four 22uF/10V capacitors per phase (8 per
device). While minimum three capacitors are permissible,
reduced counts increase output voltage/current ripple and
degrade efficiency. Using more than 4 capacitors per phase
will not significantly improve the output voltage, current ripple,
or efficiency.

Output Capacitor (Cvour)

Cvour selection criteria are similar to the Cry capacitor.
Larger Cyour value results in less output voltage ripple, but
due to the dual-phase operation, the Cvour RMS current is
much smaller than CrLy, so smaller capacitance value can be
chosen for Cyour as given in Equation 11:

IgaT * toEAD (11)

C =
VOUT = §5x Vvout_RrepP

where tpeap is the dead time between the two phases and
Vvout rep is the peak-to-peak output voltage ripple and is
typically set to the 2% of Vour.

Cvour is biased to the battery voltage and its nominal value
should be derated for battery voltage DC bias. Typically a
22uF/10V, X5R or better grade ceramic capacitors placed
close to the VOUT and GND pins provide stable performance.

External Bootstrap Capacitor (Cpryv)

The bootstrap capacitors Cpry provide the gate driver supply
voltage for the internal high-side switches (Qch1 and Qch2).
Place a 220nF/25V low ESR ceramic capacitor between
CDRVH and CDRVL_ADDRMS pins.
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I’C Controlled Fast Single-Cell 12A

Switched-Cap Charger with Bypass Mode

APPLICATION INFORMATION (continued)
PCB Layout Guidelines

A good PCB layout is critical for stable operation of the
SGM41607. Follow these guidelines for the best results:

1. Use short and wide traces for VBUS as it carries high

current.

2. Minimize connectors wherever possible. Connector losses
are significant especially at high currents.

3. Use solid thermal vias for better thermal relief.

4. Bypass VBUS, PMID and VOUT pins to GND with ceramic
capacitors as close to the device pins as possible.

TYPICAL APPLICATION CIRCUITS

5.

Place CrLy capacitors as close to the device as possible
with small pad areas to reduce switching noise and EMI.

. Connect or reference all quiet signals to the GND pin.
. Connect and reference all power signals to the GND pins

(preferably the nearest ones).

. Try not to interrupt or break the power planes by signal

traces.

Cruiv1
22uF x4

Adapter

OVPGATE VAC  CFH1 CFL1
Ta1%% VBUS CDRVH [ Corv_L_ Raoorms
180kQ
Cuac —= CVBUSI CDRVL_ADDRMS [—%:220F 82,
10uF VOUT [—e
"= wr = _I Cvour
T 22uF
SGM41607 =" ____ -
10kQ x 3 :: :; :; RBATP1OOQI H
_____ 7 9 BATP_SYNCIN . !
: \ SDA Rearn100Q —— Battery
| Host : SCL BATN A : : Pack
i ' SRP ! !
oo |™T I Rean3 |
SRN ! .
TSBUS TSBAT_SYNCOUT ] !
Rure = REGN GND PMID CFH2 CFL2 '
CreaN _L Como :
= T 47w T 10uF !
< L 1
CFLY2
22)Fx4

Figure 9. Typical Application in Standalone Mode
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SGM41607

I’C Controlled Fast Single-Cell 12A
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TYPICAL APPLICATION CIRCUITS (continued)

TSBAT_SYNCOUT

AP
X
SGM41607_Master SGM41607_Slave . o
OVPFET
. . VBUS SDA/ | o »| SDA/ 1 Cuwus
= Cuc | L¥]  ==Cuwus scL scL i ng
Adapter ;;10”': ;ng ] Qro n—}
Q;ﬂ: TSBUS TSBUS —
OVPGATE (Optional) (Optional)
= VAC TSBUS |——— —————{ TSBUS
CPMID_I_ PMID PMID g CFMID
10uF T T 1owF
e vout vout vout CFH1 1 ¢
FLY 1 L 2 < ¢ FLY1
2uFx4 T |CFL1 SC Phase #1 i % SC Phase #1 CFLI| T 220Fx4
VOUuT TSBAT_
T CFH2 BATPL AW SYNCOUT CFH2
2 Criva L SC Phase #2 SYNEN [ 1000 | SC Phase #2 L Crr
TSBUS F 22uFx4 T |CFL2 BATN —wn BATN cF2| T 2
Rure s CDRVH SRR 20— il CDRVH
r Corv [ | PMID Rute SRN PMID [~ 1 Corv
0.224F CDRVL_ SRN e CDRVL_ 0.224F
= ADDRMS 57 ADDRMS
18KQ REGN Creon _C | REGN BATP_SYNGIN 3ok

Creon
1KQ$4.7LIF

4.7UF$

Figure 10. Typical Application in Parallel Mode
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

WLCSP-3.2x3.35-56B
D
I f 56 x ® 0.20
A1 CORNER 4/.
0.40
E
o)
TOP VIEW RECOMMENDED LAND PATTERN (Unit: mm)
7 6 5 4 3 2 1
— 56 x &d
N D - A
F B
A W c
'?‘}r‘ >(>(><><)<)>‘ L b
} j e
E
A1 [ ]ecc]C] SEATING PLANE . i
N AN G
H
o=
SIDE VIEW BOTTOM VIEW
Dimensions In Millimeters
Symbol
MIN NOM MAX
A - - 0.663
A1 0.190 - 0.230
D 3.170 - 3.230
3.320 - 3.380
d 0.228 - 0.288
e 0.400 BSC
cce 0.050
NOTE: This drawing is subject to change without notice.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

P2+

TAPE DIMENSIONS

- D D D
o %
W Q1 Q2 Q1 Q2 Q1 Q2 ‘ —K‘J
I I BO
Q3 Q4 03\/(14 Q3 T Q4 \ I
—
~——— Reel Diameter ——— =t \ W
1l P1 - A0—| »—KOL
Reel Width (W1) -
==mmp DIRECTION OF FEED
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
Packade Tyoe Reel | RS a0 | B0 | ko | PO | P1 | P2 | W Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
WLCSP-3.2x3.35-56B 13" 124 3.52 3.52 0.81 4.0 8.0 2.0 12.0 Q1
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PACKAGE INFORMATION

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Reel Type L(er:r?‘t)h m::r)' I-(I::&I;t Pizza/Carton
[=]
[=]
13" 386 280 370 5 g
€ Y 56 Micro Corp TX20000.000
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