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Can not use
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set

QFN package or

BD99954GW

BD99954GW

CSP package?

QFN

BD99954MWV
QFN package

CSP package

A

nput voltage is Enough
from 3.8V to 10V

Yes

BD99954MWV and
BD99954GW are
recommended

No

|-
»

Input voltage is From 3.8V to
25V

BD99954MWV is recommended.
Not recommend BD99954GW.
When the input voltage is large,
BD99954GW oscillates while the
input current is limited under the
condition of low battery voltage.

d
l

A
Go to Installation1-2

No
Over 25V

It cannot be used
P under conditions of
25V or higher.

Figure 2-1. BD99954MWV/BD99954GW ZEFEDIO—Fv—h(/\Wwi—3, AHEFEEEHE)
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2-2 ERICET3I0-Fr—b (ANER. #IRER. IMVP8, EFRXIR)

BD99954 DfERBIEZHIEIBHOIO—Fr—MITFEREBDFT.

Installation1-2

Chapter 2-12

Chapter 2-12

Is the system device
withstand voltage 8.9V or
higher?

8.9V is output to Vsys.
Isit possible to select a system
device assuming 8.9V?

Battery cell
25or3Sor4s

BD99954 cannot

be used

2Sor3Sor4s

Chapter 12-2
Chapter 2-14

Chapter 12-2
Not guaranteed
below 0.448A Chapter 2-14

Allowable current of
port is 0.448A or more

No

MCU

150mA is OK and

charging current sense top-off judgment

s Termination current

. manually.
?
300mA or more? res'fg;“i%fﬁg :’5 ZCS;nged Reasuring the current witk
the MCU.

The LSI cannot be
applicable to your system

< < use
MCU
A Chapter 13
BD99954 is compatible with IMVP8. Chapter 13

PROCHOT, IOUT and PPC functions can be used.

A
Set up 0xOC Obit CHOP_ALL = 1 to prevent from Chapter 11-2
backflow current from battery to input. Chapter 11-2

When backflow occurs, the input voltage jumps up.
Enter the following command after connecting the
input port and changing AC_OK within 100ms.

Always enter every time

0x0C CHGOP_SET2

Obit CHOP_ALL

Force continuous Chopper Mode operation.

1: Continuous Chopper Mode / 0 Synchronized

Mode.
A 4
Go to Setup1
Figure 2-2. BD99954MWV/BD99954GW EENIO—Fv—MNANER. #LIRER. IMVPS8, FEFRXIR)
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2-3 Setupl LYRFBEDIO-Fr—b (VCC & VBUS BEIERIE/NYFURIVER)

VCC & VBUS OAFIMR— bOBSENRAIESTE . RUNyFURIEICRES 2L SRIZEDIO—Fr— MI T e RDFEYS .

Start Setupl

No H
wo ports, VCC and VBU > ::Tegec): Sr?unszzd i
are used
ports.

Yes

Chapter 12-1
Chapter12-1

There is a port priority function
0x0A VIN_CTRL_SET

7bit VIN_ORD

VBUS / VCC input priority.

When VBAT voltage is higher than
VSYSREG_SET, the priority is active.
1: VBUS prior / 0: VCC prior.

No ceramic
capacitors are used
for input and output

capacitors.

Use POSCAP or
tantalum capacitors.

No

s audible noise
acceptable?

A 4

Chapter 2-12
Chapter 2-12

Battery cell " 0x3A 11bit
ONE_CELL_MODE
2Sor3Sor4s > T

2Sor3Sor4Ss l

VSYS voltage
Set O0x11 VSYSREG_SET to
5V or less

3}

Full charge voltage setting
Set Ox1A,0x1B, and 0x1C
VFASTCHG_REGSET
should be set 4.6V or less.

Ll
hl

Go to setup2

Figure 2-3. J\wFJEJLECcoEEIO—Fv—b
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2-4 Setup2 LIAFEEDIO-Fr—b (HEIRER. FEER. TEEBEFRE)

RInEREFTEBEBR. TEBEOL DRATEREDIO—Fr—MITFERERDET,

Start Setup2

Chapter 2-14

v Chapter 2-14

Set the initial value

of the input current
limit in hardware
Set the external
resistance of the
IADP / RESET pin.

150mA is OK and
charging current sense resistance
can be changed from 10mQ to

Is Termination current
300mA or more?

Chapter 3-5
Chapter 3-5
The Default for 0x17 If the charging current sense resistance is
ITERM_SET is OmA. changed from 10mQ to 20mQ, it can be
Change to 300mA or used as a Terminination current
more equivalent to 150mA.

Chapter 3-10
Chapter 3-10 Chapter 3-11

Chapter 3-11

Chapter 3-12 Chagter 3-12

A

0x0B 5bit AUTO_FST set to 0.

There is no automatic charging transition.
The charging current and charging voltage can
be measured by the ADC.

There is also an Interrupt function if

Need to Fast-Charge an
Pre-Charge be automatic
transitions?

necessary.
Chapter 3-10
v Chapter 3-10
es
< Chapter 3-11 Chapter 3-11
Chapter 3-12
Y Chapter 3-12
0x0B 3bit AUTO_RECH set to 0.
No There is no automatic charging transition.
Need to Re-Charge be > The charging current and charging voltage can
utomatic transitions? be measured by the ADC.
There is also an Interrupt function if
necessary.
Yes
<
Chapter 3-1
A Chapter 3-1
Set the charging parameter
0x17 ITERM_SET
0x18 VPRECHG_TH_SET
0x19 VRBOOST_SET
Ox1A VFASTCHG_REG_SET1
0x1B VFASTCHG_REG_SET2
0x1C VFASTCHG_REG_SET3
0x1D VRECHG_SET
A 4

Go to Setup3-1

Figure 2-4. REFEEOIO-Fr—b
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2-5 Setup3-1 LIAFEEDOIO-Fr—b (BC1.2, USB iK—M&iH)

VCC & VBUS OAFIMR—bD BCL.2 USB R—MRH(CBIFTBL ZRIREDIO—Fv— MITF5LEBDET .

Start Setup3-1

o need to use BC1.

Chapter 12-4

Chapter 12-4

Can not use VBUS port.

No For communicate D + D- on.

No VBUS port not available.

D + and D- cannot communicate using the VBUS port.

No need to use 2 ports of

[
Ll

A 4

detector VEE and\VBUS When D + and D- are communicated using the VBUS
port, they interfere with the IADP / RESET signal inside
the IC and the input current limit is reset.
Yes Yes
Chapter 3-8
y Chapter 3-8
When using VBUS port, make the IADP /
Use VCC port RESET ADC measurement Disenable to
avoid a reset.
0x40 VM_CTRL_SET
9bit EXTIADPEN =0
< |
Two port BC1.2 detector setup ( Datasheet Page 61 to 65)
VCC port
0x28 VCC_UCD_SET
VBUS port
0x30 VBUS_UCD_SET
12bit BCSRETRY =1
7bit USBDETEN =1
1bit USB_SW_EN = 0 (manual)
Obit USB_SW = 1: Switch ON / 0: Switch OFF.
A 4
It is possible to check the STATUS of two port BC1.2 detector.
VCC port. ( Datasheet Page 61 to 65)
0x29 VCC_UCD_STATUS
VBUS port
0x31 VBUS_UCD_STATUS
15bit DCDFAIL = 1: Failed / 0: Succeeded.
[13:12 bit] CHGPORT = USB Charger Port Detection result. 00b:
No charger port/ 01b: SDP/ 10b: CDP/ 11b: DCP
11bit PUPDET = 1: Detected / 0: Not detected.
6bit CHGDET = 1: Valid / 0: Not valid.
dl
A
Go to Setup3-2
Figure 2-5. BC 1.2 &REDIJO—Fv—h
© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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2-6 Setup3-2 LIYAYREDIO—Fr—b (BCL.2. USB ID iRik)

VCC & VBUS OAFR—bD BC1.2 USBR—bo ID IRH(CRITEL S AR ENTO—Fr— NI T soenET,

Chapter 3-8
Chapter 3-8

USB BCS 1.2, ACA, ID pin, OTG detector setup

Stant:Setup3;2 VCC port. ( Datasheet Page 61 to 65)

0x28 VCC_UCD_SET
VBUS port
Y 0x30 VBUS_UCD_SET
No need to use the No Shi ADCRTRY . .
- re-trial of USB ID Resistor detection. 1: Start detection/ 0: Release the operation.
detection of USB BCS 1.2, P .
ACA, ID pin, OTG Gbit \BRBETEN . .
v ” USB ID Resistor detection. 1: Enable / 0: Disable.
Shit ENUMRDY
USB Enumeration to Ready. 1: Skip Secondary Detection / 0: Normal operation.
Yes 4bit ADCPOLEN

USB ID input polling enable. 1: Enable (always detection) / 0: Disable. Internal resistor is separated.
VBUS_ID current is OmA when pull down.

1bit USB_SW_EN = 0 (manual)

Obit USB_SW = 1: Switch ON / 0: Switch OFF.

A 4

USB BCS 1.2, ACA, ID pin, OTG detector STATUS check
VCC port. ( Datasheet Page 61 to 65)
0x29 VCC_UCD_STATUS
VBUS port
0x31 VBUS_UCD_STATUS
Shit OTGDET

USB OTG Device detection status. 1: Detected / 0: Not detected.
6bit VBINOP

VBUS voltage status while ID detection. 1: Normal voltage / 0: Abnormal voltage.
Shit EXTID

MHL ID (1k Ohm) detection support. 1: Supported / 0: Not supported.
4bit IDRDET USB ID Resistor contact detection status. 1: Detected (contacted) / 0: Not detected (removed).
[3:0]bit INDOO

USB ID detection result.

A

Go to Setup4-1

Figure 2-6. BC 1.2 ID REEERENIO—Fv¥—h
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2-7 Setup4-1 LIZAFH/EDIO—Fv—b (JEITA ’'OT7AIVERTE)

JEITA JOI74 I ERECBIFTBL S AR EDIO—Fv— MI T R ERDFET

o need to use

Start Setup4-1

No

Chapter 9-19

Chapter 9-19

thermistor

Yes

The thermistor is
not used, remove
Pull up resistorand
pull Down to GND
with 10kQ.

P> for TSENSE pin, B: 3435K.

When using a thermistor, use Pull-down side with a thermistor 10kQ

(The pull-up resistance when using the thermistor is 5.6 kQ.

No need to use JEITA
profile

Yes

A

No

When JEITA compliant charging profile is used,
(Datasheet page 73 to 75)

0x41 THERM_WINDOW_SET1

0x42 THERM_WINDOW_SET2

0x43 THERM_WINDOW_SET3

0x44 THERM_WINDOW_SET4

0x45 THERM_WINDOW_SET5

O0x1B VFASTCHG_REG_SET2
0x1C VFASTCHG_REG_SET3

A

DCDC will stop if
VFASTCHG_REG_SET2, 3
drops below the VBAT
voltage when the JEITA
profile is set.

A 4

Go to Setup4-2

Figure 2-7. JEITA JOJ7AIEEOIO—Fr—h

Chapter 3-13
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2-8 Setup4-2 LYAYB/EDIO-Fr—bN #& (IMVP8, PROCHOT, PMOM 87E)

IMVP8, PROCHOT. PMOM s E(CE I 3L D RFEDIO—Fr—MIFEREBDFT,

Start Setup4-2

No need to use
PROCHOT function,

The External resistor of
PROCHOT# terminal open
or shorted to GND.

Chapter 13

Chapter 13

Any of the following four can be detected with the PROCHOT #
terminal.( Datasheet page 57 to 59)

Peak Input Current, Average Input Current, Dis-charge Current, VSYS
Voltage Threshold

0x20

PROCHOT_CTRL_SET

o need to monito
total input and
battery power

Yes

The external resistor of
PMON is open or short to
REGN.

No

ox21 PROCHOT_ICRIT_SET

0x22 PROCHOT_INORM_SET

0x23 PROCHOT_IDCHG_SET

0x24 PROCHOT_VSYS_SET
0x25 PMON_IOUT_CTRL_SET
8bit PMON_INSEL

3bit

[2:0]bit

PMON Input source select. Ob: Measurement Average Value/ 1b: Measurement Value

PMON_OUT_EN

PMON Enable. 1: Enable / 0: Disable.
PMON_GAIN_SET

Oh: x1/ 1h: x2/ 2h: x4/ 3h: x8/ 4h: x16/ 5h: x32/ 6h: x64

Select PMON  Gain 0x25 [2:0] PMON_GAIN_SET
GPMON_16 uA/W

GPMON_8 UuA/W
GPMON_4 UuA/W
GPMON_2 UuA/W
GPMON_1 UuA/W

GPMON_0.5 uA/W
GPMON_0.25  uA/W
Select the external resister since the maximum PMON
output current is 250uA

Go to Setup4-3

Figure 2-8. IMVP8, PROCHOT. PMON s%EDIO-Fv—b
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2-9 Setup4-3 LIAYHEDIO—-Fr—b #HE (IMVPS, IOUT

IMVP8, IOUT FHECEIBL TRIEREDIO—Fr—MI FECLLRDFT.

Start Setup4-3

No need to monitor Input current
or battery Discharge current

0x25 6bit IOUT_SOURCE_SEL

A 4

Input Current is

h 4

1: Input Current
0: Battery Dis-charge Current.

Battery Dis-charge current monitor

monitored.

10UT source select. 1: Input Current / 0: Battery Dis-charge Current.

10UT gain select. 00b: 5V/V / 01b: 10V/V / 10b: 20V/V/ 11b: 40V/V

A 4

Gain of IOUT terminal voltage and voltage
between SRN and SRP
GIDCHG = (VDCHG)/(VSRN- VSRP)

0x25 PMON_IOUT_CTRL_SET Input Current monitor
bit 7 I0UT_OUT_EN 0x25 PMON_IOUT_CTRL_SET
10UT enable. 1: Enable / 0: Disable. bit7 IOUT_OUT_EN
bit6 IOUT_SOURCE_SEL =0 10UT enable. 1: Enable / 0: Disable.
The external resistor of 10UT source select. 1: Input Current / 0: Battery Dis-charge Current. bit6 IOUT_SOURCE_SEL = 1
10UT is open. bit[5:4] IOUT_GAIN_SET ‘
10UT gain select. 00b: 5V/V / 01b: 10V/V / 10b: 20V/V/ 11b: 40V/V bit[5:4] IOUT_GAIN_SET
A 4
Gain of IOUT terminal voltage and voltage
between ACP and ACN
GIADP = (VIADP)/(VACP- VACN)
& <&
< <
A 4
Go to Setup5

Figure 2-9. IMVP8 IOUT

0I0-Fr—h
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2-10 Setup5 LIYAFEEDIO—Fr—b (VBAT learn. Operation Frequency. Power save mode i%7E)

VBAT learn. Operation Frequency. Power save mode (&EICEET 3L DAFKEDIO—Fr— NI TFERERDET,

Start Setup5

Chapter 3-9
Battery lean operation 0x0C
8bit BATT_LEARN
Mo ncedito.useth No Enabling Battery Learning operation, suspend charging and DC/DC convertor.
Battery learn functio | When VBAT >VSYSREG_SET, BAGTE is turn on after BATT_LEARN is 1.
S L/ It is not depend on CHG_EN =1 or 0.
This bit is cleared automatically when VBAT is the dead battery, VBAT < VSYSREG_SET.
1: Enable / 0: Disable.
Yes
>
-
Switching frequency can be changed
No 0x0C CHGOP_SET2
witching frequency is . | 3bit DCDC_CLK_SEL[1]
1.2MHz 1 2bit DCDC_CLK_SEL[0]
00b: 600kHz (H:L=1:1)/ 01b: 857kHz (H:L=3:4)/
10b: 1000kHz (H:L=1:2)/ 11b: 1200kHz (H:L=2:3)

Yes

Set Resister within 100ms
after the AC_OK terminal
voltage is switched.

Chapter 5
Chapter 5

Power save mode is not used.
To transfer to each power save mode, be sure to set to Normal operation 0x7C 000b.

0x7C POWER_SAVE_MODE[2:0]
Power save mode is not used.

000b Normal Operation
When Battery only. 001b BGATE ON with PROCHOT# Monitored only System voltage
002b BGATE ON with PROCHOT# Monitored only System voltage (1ms)
005b BGATE ON without PROCHOT#
006b BGATE OFF
Yes
y
Current flows through the external resistors of the IADP / RESET pin and
TSENSE pin that are pulled up to VREF.
The thermistor constant of TSENSE is specified and cannot be changed,
but for IADP/ RESET, increase the resistance value.
\ 4
Go to Setup6

Figure 2-10. VBAT learn. 83/EER#X. Power Save mode &EDIO-Fv—b

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002

16/79 2021.12



Li 1 AYVEMIR—SvREF7IVIT—>3> /- b

Application Note

2-11 Setup6 SMIFEPGREETE. L1 7D MNY->8EtOIO—Fr—b

MOSFET. 1>4%74, ACP. ACN DA NE IR EIEE. FREE IR EIEEOEPRIBELLATIN - VEBRCETZI0-Fr— MG

TECEIRDET

Start Setup6

No
he same FET as the

EVK DCDC FET is
selected.

Chapter 9-10

Chapter 9-11

Chapter 9-10
Chapter 9-11

Each gate capacity is within 20nC
External gate resistance is less than 10Q
Choose a product with a gate drive
voltage lower than 4.5V

Chapter 9-6
Chapter 9-7

No

he ACN and ACP input curren

detection resistors and the IC
layout pattern can be the same as
the EVK.

Chapter 10-1
Chapter 10-2

Chapter 9-6
Chapter 9-7
Chapter 10-1
Chapter 10-2

The pattern of ACN terminal and current
detection resistor should be thick and short.
Parasitic resistance is less than 10 mQ

he layout pattern of SRN, SRP and No

Chapter 9-14
Chapter 10-1
Chapter 10-2

Chapter 9-14
Chapter 10-1
Chapter 10-2

». | Shorten and thicken the

charging current detection resistor
can be the same as EVK.

Yes

SRP and VSYS patterns.

Chapter 9-3

No

he same inductor as

Chapter 9-3

Use only 2.2 4 H.

the EVKiis selected,

Pay attention to the
current rating.

Figure 2-11. EB@EFEDIO—Fv—b
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2-12 NvFU 1S(tlb)& 2S(tIL)-4S(tIV) TORE

BD99954 FAAICEIRMHIGEND L. SZAFLMAICE 8.9V MEHENET, 1 WL THEATIIHS. SXTLAIOT/NAX(E 8.9V LHEFL

MEOHMEZIEEL TIZEL, DCDC MEEENTSDATIC. 0x3A 11bit ONE_CELL_MODE % 1 [CFERELTLEW, oo 0x11

VSYSREG_SET (& 5.5V KU TFICEHEL. 0x1A, 0x1B, 0x1C @ VFASTCHG_REG_SET (% 4.55V BATF(CE&EL TLIZEW, Default
FWEEF 2 TILTY, 3 e 4 WVATEATZHE. REITOIPMILREOEE® VBAT OVP OBFREEITOLENDDET .

2-13 ABhZBE

VCC & VBUS O AN EFEDOHEZENMEEEH (S 3.8V M5 25V T, 5V H'5 20V 07 TV —>a>#8ELTVET . ADEED UVLO 18
Hi(3 Typical T 3.67V T, FEIBL DCDC EFRBEMEEATLEFT . BUANBEN 3.8V U EC EFIBELERULET .

2-14 AHERSIBRICONT

HNERGIPRE. ROFETHETEET,
E_EJJHE}(D%)JHH $7E : IADP/RESET i F O3 FEIRFIEZET IA bOE/IME 128mA
-0x0B o VCC_BC_DISEN #/z(Z VBUS_BC_DISEN H* 0 M8 BC1.2 OR— MEHE
RARMSD 0x07 IBUS_LIM_SET $&U 0x08 ICC_LIM_SET DL RIEZIAH

EEFFLEANETIBBAROANERFIE
Ewhk EXTIADPEN = 0 (Ewh 9. LZ2% 0x40) DBE. ANDERFIRE 128mA (FIANMDE/IME) (CERESNFET.
Ewh EXTIADPEN = 1 (Evh 9. L2245 0x40) OHBE. ANLERGIRIE IADP/RESET EX O ERRCLHTHREINET,

EBERILEIANBEIFAROADETHIR

0x0B @ VCC_BC_DISEN #fzld VBUS_BC_DISEN ' 0 ®i7&, VCC Ficld VBUS DiEARFC BC1.2 1&HBICA D EREIRZE
ETEET,

ZNLS OGS ADERGIRGE SISO IR EBZMITLET .

BEORETE

ANERFIPRERARSD SMBus DN RTERECEE T MAIBZANTEUT, LAY IBUS_LIM_SET F/(d ICC_LIM_SET (&
EAHFET)

ANEBEZEOBRE. ANERBIBREROLICUEYRENET,

EXTIADPEN = 0 (Ewhk 9. L2245 0x40) DiFE. T4 hOs/IMEE 128mA TY,

EXTIADPEN = 1 (Eyhk 9. LoR% 0x40) DA, IADP / RESET i 7O EAEICL TRENDET

ANERFIPROIEETTECONVT Figure 2-12 (CIO—-Fr—Meic#&LFI . JO-Fr— MO THMGEOBXFEIIITHEIZIFT0E
(BT

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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Input current limit

0x05.
CUR_ILIM_VAL=
128mA

VBUS/VCC inserted

Y

ACOK

High

Y

0x40 9bit
EXTIADPEN

A 4

x05
CUR_ILIM_VAL=
TADP/RESET voltage

0: No
bit USBDETEN = 0: Y
See setup4-1

Yes, port detect
bit USBDETEN
See Setup4-1

BC1.2
port detect

1=Enable

SDP port detection
Qx0B 14bit SDP_500,

SDP port detected
0x05

Chapter 3-8

X
CUR_ILIM_VAL=
100mA

T

0=Disenable

1=Enable
DCP port detected
0x05

DCP port detection
Qx0B 15bit DCP_2500_SE| CUR_ILIM_VAL=

500mA

——

0=Disenable

Chapter 3-8

‘Wait time setting BC1.2 detection
0x0B

VCC: 11bit VCC_BC_DISEN=

VBUS: 10bit VBUS_BC_DISEN=

0=Automatic change

Y
Input current limit

0O=Automatic change
Input current limit

0x0B 13bit 0x0B 13bit CURE{‘L;:’;;‘;AL is

CUR_ILIM_VAL is
changed e

automatically. ILIM_AUTO_DISEN ILIM_AUTO_DISEN automatically.
1=Not automatically change 1=Not automatically change
Input current limit Input current limit
> <
> <
>
>
v v
DCDC Boot up BEDC Bootup with
with Waiting time Port detection time
100ms after ACOK = 312ms after ACOK =
High High

!

Figure 2-12. AAERBIBROFHEIO-Fr—h

0x07 IBUS_ILIM_SET
0x08 ICC_LIM_SET
modified?

CUR_ILIM_VAL=
0x07 IBUS_ILIM_SET
0x08 ICC_LIM_SET

No

<

Y

VBUS/VCC
removed?

Y

) 0x05
0x40h 9bit

> CURLILIM_VAL=
EXTIADPEN 128mA

A 4

0x05
CUR_ILIM_VAL=
IADP/RESET voltage

A 4

Jump to 1

© 2020 ROHM Co., Ltd.
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VBAT & VBUS & VCC #iEHURESD AN ERFIPR(E Figure 2-13. Figure 2-14 O&3(CRDET ., VBUS HiEHt I BrilITR/IMED
128mA [SFRTESNTWVET . FEHt&(C AC_OK ifiFM High &8%&. 0x40 @ 9 Ewh EXTIADPEN=1 T&H1N(L. IADP/RESET ifFD
IMFHEFUC LD AN ERFIFRMBCRDET . BC1.2 #&HZRFELTVDHE, BC1.2 R—MOERSIBRMBCEEEINE T RANMSOD
0x07 IBUS_LIM_SET &&U 0x08 ICC_LIM_SET DL SR EEZADE TANERGIREZZE I 2ENTEET,

7.9.1. VBAT power on and VBUS/VCC plugged-in

At the first VBAT power on, BD99954 starts OTP loading. And when VBUS or VCC is eventually plugged in, BD99954sserts ACOK
and starts the BC1.2 Detection sequence. After the BC1.2 Detection is completed, BD99954 limits the input current, reflects the
BC1.2 setting and starts charging.

Battery inserted VBUS inserted

VAT
YBls AT
VCC

YBUS_UYLO

mas 2.5ms

VO _VLD

YREF

YREF_WVLD

max Ins

AC_OK

051 >Stable
fvp 1.2RBms Lo
0P Load L Loading Ladded.
byp 2.0 me Vo

Charger Resat

i ;1':" 200uzec
OCOC Control ! | OCOC start up

¥8ls BC1.2 Detection or 100ms Wait S Detacting or Waiting Detected or Waited
U tye B1%ms or tve 100ms

VOO BC1.Z Detection ar 100m= Mait

Irput Current Limit M i1 mum P Rosislor or Winimon % > BL1.2 Selling ><><><RGEISt9F
T, T _of_

+ 1 0 Ll RN i [ PP A D -+

Input Current Limit with Pe @or@ }(r wit.h Peak Contr @ with Feak Con‘trol @
with Pezk Cortrol

Dezd Battery Corparator  Initial Deaszerted [ WEAT is OK|]
[f Dead Battery Comparator is asserted (YBAT iz MGI,
the input surrent [imit is disable to avoid ¥EYS drop.

EXTIADPEN = 10#5&. IADP/RESETim—F DI ED

APBEEIE BEICRD, TNESIOISE. &/)\= 128mA
@ &/IME : 128mA (FIEAZSTE)

@ i&#1 : IADP / RESETIRFOD TN TIRE (EXTIADPEN = 1055)

® BC1.2 : BC1.2A B TWRIEE. ANERFIBRIEIBCL. 2ICIHTREINET

@ LS RYEETE : MCUNSSMBUS TERTED BE

Figure 2-13. Plug in BO AN ERESEMED R

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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7.9.2. VBUS/NCC plugged-off

When VBUS plugged off, BD99954 deasserts AC_OK and limits input current as IADP external pin or minimum setting (it is
programmable). And then VBUS or VCC plugged in again, BD99954sserts AC_CK and starts BC1.2 detection.
Battery Present VBUS Removed VCC Inserted

YBAT T

VBUS

VEL

VBIS_LVLD

NEC_LYLO

max ¢.bms

YREF
YREF_LVLO

AL_OK

aki Stable

OTP Lead Loaded.

Charger Resat

OCOC Control

DCDC start ue

YERIS BC1.2 Datection Detactad Initial
WEC BCT .2 Dekection nitial Detecting or Waiting Detected or Waited
typ dlems or typ [00ms
Irput Current Limit Rezister Resistor or Minimum BC1.2 Setting Register |
e o et e
Input Current Limit @ al Contrwl  w @ @ M @ Peal: Control it @ Zontrol
with Paak Contral or

Ozad Battery Comparator  Deasserted [ YBAT is (K )

-

EXTIADPEN = 10154, IADP/RESETimFDIRITDED
Erlu—'— :7—\ R \ iE/_\\ E/ \—

AT - STECRD. TN DIZE. &/)\= 128mA

@ /IME : 128mA (¥IEAERTE)
@ &4 : IADP / RESETimF D EIEITTERE (EXTIADPEN = 10D155)

® BC1.2 : BC1.2W"ERCBHTVBIEE . ANERFIRIEBCL.2[CLHTEHEINET
@ LY RFFETE : MCUNMSSMBUSTERTE I 3B

Figure 2-14. Plug off B A D EFRETEMEDRE %

IADP/RESET i FI(C Figure 2-15 Od&A3(CHEEKITEIERIBE T, Figure 2-16 DIICANEREIREREIBENTEET,
COANEFHIRE Figure 2-13. Figure 2-14 OQNDAAZ ) THREENET .

O-VREF

Ny IIII'|
A
&

IADRP/RESET

RE

ﬁv}

IH

c17 I

Figure 2-15. IADP/RESET ¥ #3EIKHEIIRE

IADP/RESET i F&E% 0.44V KiFHICITDIET. BDI9954 (& DCDC LFEEBEMFREI RN TOHEEERFILLE T . ETOLSRIEREE
AERMECU Y heNET . BWER(CUY NI BEEFRIRETI N, sEIICEEMEMELELET . BRSSO T HICERN K OITREENS

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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BT B AR DD FRNNETT .

BD99954 (& DCDC EEBF(CAMS T FET (L5 —bFr—EHRNAN S, BCHEBR(IKI 50mA £RDFT . ANERFIRZ
100mA &N BEREENL BV MRRRICIR B BT BEMEN HDF T . EVEL T, IADP/RESET i FEBEHTE (L. Figure 2-16 FRICEEHDRER
OFEENTERIZHNENHDET, IC£E) (OTP O—-R) K. IADP/RESET i FEEFRTECLDANEREIRMEELDFIOT, 2
EUIRVRAER(CREDE T,

_ L3V~
5120 —_———
IADP/RESET i ¥ 5% E (& S A RI AESE R |

Value (mA
value (mA

512mA/90mV

Input Current Limit

w
"]

0.44v

12 RESET {
< 0.56V

0 0.2 0.4 0o .o 1 2 4

VIADP/RESET (V

Figure 2-16. IADP/RESET inFEELANERZEMBOR R

VBUS/VCC OR—REL T2 (Address 0x07/0x08 IBUS_LIM_SET/IVV_LIM_SET) (& 7—%3—hk P12 ® Table 7-2 (C52
#OfE (Figure 2-17 BRCTRIRE) MUSEOIRE FRFEVLER A

Table 7-2 Electrical Characteristics for DC/DC Converter
Adapter=18 0V, Battery=7 4V LX1=LX2=0.0V, GND=0Y, Ta=25°C (unless otherwise noted.)

Value . "

ltem Symbol Min. | Tvp. | Miax. Unit Condition
<INPUT CURRENT>
USB 500mA Current Accuracy lusEsan 398 448 500 mA REG0x07h/08h=01C0h
USB 900mA Current Accuracy lusBoan 764 832 900 mA REG0x07h/08h=0340h
BC1.2 1500mA Current Accuracy luss1s00 1380 1440 1500 mA REGO0x07h/08h=05A0h
USB-PD 3A Current Accuracy lussaoon 2824 2912 3000 mA REG0x07h/08h=0B60h
USB-PD 5A Current Accuracy lusssooo 4@2 4896 55000 mA REGO0x07h/08h=1320h
TAPUL CUITENt seting range Teorans T - Toan2 T -
Charge Current Setting LSB lappLss - 32 - mA REGOx07h or REGOx08h

Figure 2-17. ABNERHIBRL IS (Address 0x07/0x08)DELTE T PRIE

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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3 R®EIOI7A)

FETOIPAIVIE, OISR RMERE. 5—4y NEECBICEUL TBBREREI SILTIARSN, Figure 3-1 (7—
53— Figure 7-5 &A-2ICHIZE) [ZOREBILBEL SRIERLET.

Address:0x1E VBATOVP_SET AIBATSHORT_SET Address:0x1F
VBAT . . | BAT
VSYS ! ! | VBAT x 115
) _ VFASTCHG R i i —
Address:0x1A-1C EGSETL23—————— s il . TEb bbb e e s PEPPFD
D T £ e ICHG_SET Address:0x16
i
i
Address:0x1D VRECHG_SET | System Voltage | - Charge Current
]
Address:0x11 VSYSREG_SET : < Y
Address:0x12/13 VSYSVAL_THH/L_SET Loet Iehg x Rds: .
Address:0x18 VPRECHG TH = — — —— —— tuh ke Y
_SET “." ! Battery | .
-,-" I_\Lo_ltgqe_l_ — __:_ —— IPRECH_SET Address:0x15
e i .
i | *
! | *
| [ s
E | S~ey——— - mERM.SET Address:0x17
tesnsessnsdd — — ——— —: ————————— —:— — — —| ITRICH_SET Address:0x14
] 1 [ ]
: : |‘ U » Time
| @)
TRICKLE PRE FAST CHARGE Done
CHARGE CHARGE (BGATE ON) (BGATE OFF)

Figure 3-1. FREJOIr/IEBLEL SRS

Figure 3-1 (CRUE. RETOIrP/IVEHESE /ERO_L FEFZRESECLTIZEW,
FEERICOVWT, ITERM_SET (£3-5 #RiHER (Termination current) ([CEREHLTLARLSIC, 300mA L EISERTEITIHNENHD
F9, ITERM_SET (37U —3a(l4&oTUL IPRECH_SET % ITRICH_SET £DBAEDFIHRIESHDFE Ao

IBATSHORT_SET > ICHG_SET > IPRECH_SET = ITRICH_SET > ITERM_SET

FEEEBE(CDOWVT
CV ZEEBE#RAIATS VFASTCHG_REG_SET1,2,3 (23 -13 JEITA JBETOI7/IUCEREH LU TWRLSICRESOIr/IIICEDET
EBEARTEIZBEHNTEFY, JEITABESOI7ILEERLRVOTHNIE, VFASTCHG_REG_SET1,2,3 [FREIUEICSEEL TS,

VBATOVP_SET > VFASTCHG_REG_SET1,2,3 > VRECHG_SET > VSYSREG_SET > VSYSVAL_THH_SET >
VSYSVAL_THL_SET > VPRECHG_TH_SET

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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3-1 RBEIOI7AINVEELS RSB

FEIOTPAIBHEL S2AIBHZDEVA B LUK TECLZFTRETOT PV TOEMECDNT, Table 3-1a, Table 3-1b [CFEHTRUE

g-o

Table 3-1a. FEEISOI7AIEEL S ZYBFEZDFEVAB LU

address

Write Resisters Name

Description in Datasheet

WECLBZFTREIOI7A IR OENE

BV /ERECLZFEBIOTP IR OEME

VSYS regulation voltage setting | VSYS HIEBED T RELRDFT,
Ox11 VSYSREG_SET and threshold voltage from Pre- | CC F8&¢eHIC FASTCHG_REG_SET ([CE)iF £
charging to Fast-charging. HUFY,
VSYS voltage rising detection VSYS EEDE N ZEIL T ZRMBEEERTEMET
0x12 VSYSVAL_THH_SET : .
threshold with hysteresis. ER
VSYS BN H7%Z(F1E T DRUEEEREMET
9. BEN. VSYS_THH_SET Z#8Xx%¢ VSYS
) i HHFEN. VSYS_THL_SET DK T3 3L,
VSYS voltage falling detection e .
0x13 VSYSVAL_THL_SET : . DCDC DRAMYF I MELEL. HAOZELELET.
threshold with hysteresis.
FEEH(L VSYSVAL_THH/L_SET #Z &L,
VSYS BN, BE#ZZLTE VSYS EEOH)
EFZEDDEE A,
0x14 ITRICH_SET Trickle-charging current settin Tricle FRBRIZETT . CC RBBRO 1/10
- ong O | rmmapemLzy.
0x15 IPRECH_SET Pre-charging current settin Pre-charge TBBRHIETT . CC TREBRO
- ging g 1/10 FERHEBLET,
. . CC REBEMKECT . BRICENETHRELE
0x16 ICHG_SET Fast-charging current setting. ¥
i L FERILERRETY, IBAT I COFREUT
0x17 ITERM_SET Charging Termination Current. _ R
(SRR FEBEIE T UET .
) Tricle—=Pre FEAOBMEEEIRE T
Threshold voltage from Trickle- R . .
0x18 VPRECHG_TH_SET ) ) ITRICH H'5 IPRECH ADEBRBEZKTELE
charging to Pre-charging. 5
Fast Charging Regulation
Ox1A VFASTCHG_REG_SET1 . o
Voltage. R BEEREMETY.
Fast Charging Regulation Y- 2IKRERADHZE(E.
0x1B VFASTCHG_REG_SET?2 | Voltage for the JEITA VFASTCHG_REG_SET2/3 DR EZBRCT
temperature range T3-T5. 3IC[E OTP O—MET. 0x41-45 :
Fast Charging Regulation THERM_WINDOW_SET1-5 HIELGEEEN
Voltage for the JEITA TVRHENHDEIOT, EHETHERLTIZE
0x1C VFASTCHG_REG_SET3
temperature range T5-T4 and (AN
T1-T2.
BREMIEERMERTE T, CC FREBEBEE
0x1D VRECHG_SET Re-charge Battery Voltage. B R
F(CUYNFEBLSISERELET,
) BATT &/£M OVP BMERETY .
Battery over-voltage detection -
Ox1E VBATOVP_SET VFASTCHG_REG_SET1 DO+ 10%ZE##1E
threshold. LEd
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Table 3-1b. FEEIOT7AILEEEL S2FBFLZOEVABLVRECLZFTRETOI7A IR OEE ()

address = Write Resisters Name  Description in Datasheet BV /EREIC LB TEETO TP IR OB
BATT &t OCP RMEERETY ., Interrupt
BEDH T OX1F TRUEZERTEL. UAYF Ry 5/
Battery Short Current Protection | —0x10 ® WDT_IBAT_SHORT W58 793¢
Threshold. 0x01 OEYh<6> IBAT_SHORT H™"1"(CR2DF
9. DCDC. RUFREIIMZILET, EIFZARGILE

Ox1F IBATSHORT_SET

3-0

Battery Voltage Interrupt
0x48 VBAT_TH_SET Threshold. 0 to 19,200mV, 1mV
steps.

BATT EEDEIDIAHBHEFZETI . 0X6B :
INT3_SET[9:8]D¥IEMETT,

Figure 3-2 T, FREITOI7IEEEL SXIBENED IC WEBEIRE THAET 2N ERLTVET
HokErILN FTREITOI7IELEL S2FRFRUTHED. TORESH CKETIOEAIESSR) M HEEI3EFZRLTVET.
MORE—E54&[E. FEHRUTOWSIREBERLTVET. (Bl : BATT tmF& MUX AJ10D BATT)

CGATE1 VBUS | REGN
L f\i Gate

Charge Pump
ACP ] VFB_ADP
ACN +
VREF_ADP _
+ to
Buck-Boost DCDC

omtvevsazs ser . VREF SYS
—_—
System 0x13:VSYSVAL THL SET » Cmtrona
= || M|
I
SRP
T SRN

+ VFB_CHG
R2 + Control Logic «—
Q7 0K 6:1CHG_SET —
BGATE—' 0xi5:IPRECH_SET VREF_CHG |

+
BATT to
.—4 Ox1AVFASTCHG_REG_SET1 + >GATE
e
Coacvesstene_mee ses—VREF _BAT REF_TRC Charge Pump

OxiD:VRECHG SET

REGN n VREF

\V4

£

pattery R VREF -

R VGG —
IADP/353 —

BATT MUX ADC | |

Control [*—
LOQIC le—

Figure 3-2. F£EIOI71IBHEL S RIBENMEEES 2T 0
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3-2 REIOI7AINELEL SAFBEDIEE
Figure 3-2 ROFREIOI7AIBHEL SR5EE OKEEIL) FLSAIHEMBICLOTHEENRBDET

BIZ(E, VSYS BIEDKREMBERD VSYSREG_SET (&, 7> T EIREOUTFL > ABRELL THEET 212, TOFEE (L. Table 3-2 (74>
—b Table 7-2 £D—&Btk#%) OERIC. £E%ERDET,

Table 3-2. VSYSREG_SET Of&E

Value . .
ltem Symbol Min. | Typ. | Max. Unit Condition

<MINIMUM SYSTEM VOLTAGE>
“R”;”r:;”:m System Voltage Setting |\, | 2560 - 19.2 V | VSYSREG_SET=2,560 ~ 19,200mV,
Mini i 5ot SE - B4 - v 64mV steps.

Vmsvi -2.0% 3.072 +2.0% \Y REGO0x11h=0C00h
Minimum System Visva -1.0% 6.144 +1.0% V REGO0x11h=1800h
\/oltage accuracy Visvs -2.0% 9.216 +2.0% V REGO0x11h=2400h

Visva -2.0% 12.288 +2.0% \ REGO0x11h=3000h

3-3 Fast charge &ifii. Pre-Charge &Eijfi. Trickle-Charge Eiji

BERDKRTEMBERS Fast-Charge &M ICHG_SET & Pre-Charge &7 ® IPRECH_SET. &U' Trickle-Charge &R D
ITRICH_SET DO#EE (&, Table 3-3 (F—4>—h Table 7-4 KD—EB1k#EE) OFRIC, ZF(CEOTE2%H5+40%ERDET,

Table 3-3. REBEROBE

Value z o
Item Symbol Min. | Typ. | Max. Unit Condition
<CHARGE CURRENT>
Charge Current Setting Range lcHGRNG 0 - 16384 mA
Charge Current Setting LSB lcuw - 64 - mA Hhidelon
IcHa1 -2% 4096 +2% mA | REGO0x16h=1000h
Charge Current accuracy lcHa2 -3% 2048 +3% mA REGO0x16h=0800h
(10mQ current sense resistor, BATT > IcHa3 -5% 1024 +5% mA REGO0x16h=0400h
Minimum System Voltage) IcHgs -20% 256 +20% mA | REGO0x16h=0100h
IcHes -40% 128 +40% mA | REGO0x16h=0080h
Trickle Charge Current Setting Range | ltrcchHorng 0 256 1024 mA
Trickle Charge Current Setting LSB | Irrccroiss - 64 = ma_| RECOx14h or REGOX13h
Maximum Trickle Charge Current
(10mQ current sense resistor, BATT lcHes - 1024 - mA REGO0x14h or REGOx15h
< Minimum System Voltage)
3-4 REFILEE
BB DREBERBILIHEED VFASTCHG_REG_SET1, 2, 3 MIEE(L. Table 3-4 (F—4%>—h Table 7-4 Lh—EBik#%R) O
FF%(:\ +0.5%ERDFET,
Table 3-4. @G EEEEDIEE
© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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ltem Symbol | VT"J:Q x| Uit Condition

<CHARGE VOLTAGE> ' '

Charge Voltage Setting Range Vevane 2.560 - 19.200 Vi

harde Voltage Setfing LSB Voo - o : | REGOX1A, REGOX1Bh or REGOX1Ch
Vevis -05% | 4192 | +0.5% V | REGOx1Ah/0x1Bh/0x1Ch=1060h

Charge Voltage acouracy Vevas -05% | 8.400 | +0.5% V | REGOx1Ah/0x1Bh/0x1Ch=20D0h
Vevas -05% | 12592 | +0.5% V | REGOx1Ah/0x1Bh/0x1Ch=3130h
Vevas -0.5% | 16.800 | +0.5% V__| REGOx1A/0x1Bh/0x1Ch=41A0h

VBAT OVP Detection range VovernG 2.56 - 19.2 V' REGOx1Dh

3-5 #&imER (Termination current)

MUX OERIICECESNIz ITERM_SET REE, ADC OBRIEMEEDLLER T, ZOREMBED L TEHELEIDOT. CNBIC(E. ADC DRITEER
= ADC OBFBIEER A SOILICRDFET, INSOMEF. T—493—h~ 7.8.1 &£ 7.8.2 (P17) [CERHLTVWET. INST FITER
IREECH% Figure 3-3 RIS TRUET .

7.8. 12-bit ADC
7.8.1. Outline

12-bit Successive Approximation Register A/D Converter

Input Voltage range: 2.0 to 192V (BATT)
Input Voltage range: 2.0 to 25V (VBUS, VCC, ACP, SRP)
Input Voltage range: 0.1 to 1.4V (TSENSE)

Input Voltage range: 0.1 to 1.4V (IADP/RESET)

Current monitor range: 0.3 to 16.384A (IACP)

Current monitor range: 0.3 to 25A (IBAT)

YU WY Y Y Y

7.8.2. Electrical Characteristics

Table 7-7 Electrical Characteristics for 12-bit SAR-ADC
(Unless otherwise specified, Ta=25°C, VREF=1.5V)

Specification
Parameter Symbol Min Typ { Max Unit Condition
<12-bit SAR ADC>
Resolution RES - - 12 bit
Conversion Period TCONY - 20 - us
Gain Error 1 Gerrl -11 - +1.1 % gagg\?gﬁdvg\:fcp
/|
Gain Error 2 Gen2 11 - 1.1 % | oy ADERESET
Gain Error 3 Gerr3 -11 - +1.1 % | IACPIBAT=1.5A and 8A
VOffset error Voffset -110 110 mV
10ffset error loffset -110 - 110 mA

Figure 3-3. ADCAIEMEZHIEMBIET BLSRTRFDIRE

I05, FRME(ITERM> 0.3A. VBUS>2.0V)HD. BE (BiR) fET. £110mV(mA)+1.1%0DFEERDFET, TIRME T 05
HB(L, FBERLEOHTRINTY,

Ffz. ICHG_SET BREDBIRMBECDOWVTIE, Figure 3-2 1'5, R2 (CRNZEFRICLDBIERE F2BAIEZLLTEZILTVEI DT, BRIRH
EH R2 OECED, IV L—MBNE(LLES . T—9>—b P14 T REELTVSFTEBRIE(T—Y>—b Table 7-4 FD"CHARGE
CURRENT"&B43) (&, IART R2=10MQODIZFETT, R2 OHFRMELLTIF 10MmQBLU. 20mQDT@ENTY . R2=20mQ (.
ICHG_SET W"AERWGE, ITERM_SET OfEE%ZM 3B TEMARIEETY,

BD99954 (& 10mMQOEFHRHIEFIOMIRNEEZERIBBELTOET, R2=20mMQICT 2LEHmIROEEF 10mQDEED 2 1&(Ch
30T, LYPDYIRII7ERETTHREBERREMEE 10mQDEED 2 MB(CEEELTUE,

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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R2=20MQOIZEDIERE (L. ADC AIEMBEDLLECLDHITEMEE Figure 3-2 D SRP-SRN Z AN ET DETARE 7> T4 1> (Figure

3-290" x A")DRECLDERDET , COEIEBOEFZ. Table3-5 (TRULET

Table3-5. R2 /' 10mQ& 20mQDIZEDIEE DZAL

ADC lIEfBIC & E

IEH THAY—NEEEHERAT | 1I0MQSEE | 20mQESFEE [EIFSENME
Gain Error3 Table7-7 5178 +1.1% +0.55% sm=t A S 12 ADC SRITENBES E1RHT
I Offset Error Table7-7 7 178 +110mA +55mA tETEREEN ST, FBENE L,
ERRE7>ICL3E
ICHG1 (4096mA 5—4 +29% _
(4096m vh) ° +2% REGOX16(ICHG_ SET)D&7ENE
ICHG2 (2048mA 5—5h) 3% (CED. EFARIET > T 51 > 2 B
N Table7-4 Charge o - .
ICHG3 (1024mA 9—4vh) +5% +3% HICEZBID(LIAIMEA =5 A
Current accuracy . . o=
ICHG4 (256mA 5—4wh) +20% 2N o EIEU. 10mQTORTYT
£20% TORHEUSME, REELRB,
ICHG5 (128mA 5—4yk) +40% (REFEIATHG, ARAEL7

BRIRHIEST R2 &, S5(CKEKUIES

B, BIARH 7> THEE8NEL . BGATE = OFF (L2 RIREMENHDFTENMELATAE R A.
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3-6 REITNI7AINEELSAIBOERTINHRTEDL IAIRTREDH
Table 3-6 [C. 2,3,4 WIUEAROZRL SRIDREMBOREMNEZRLET  ZPOFTEETIZ. R2=10mQEFDIETT,

NG BEMEEBUCBLLTOEIN EVK FHERHIEELD, Ry MEROFHACHEZL TUIMERINZBMIFIECEDET, +52
IRARET - S ZBFEVLET .

BB, Table 3-6 HOFAYC, BECIETE 4.2V X BEFITILEL (N) (I3 Z2EEH UELDT. SBEMEEETOSE(CL T2,
Flz. BRIETEBEORIREUBESNCOVTIE, 3000mAh OFEM%E 1C FEIZELIRELE 1C (I BHEBELEREAIUyIETEEEHLTL
F9, (ITERM_SET ([CDWT(Z, AIIE 3-5 Taoshic el FRIRMBZEEHLTLET, )

Table 3-6. FREBEIOI7/IEEL S2IBEOE I ETEOL SZIRKEDS]

1 Cell write Phisical 2 Cell write S 3 Cell write Phisical 4 Cell write Phisical
address Code name

(HEX) (DEC) (HEX) (DEC) (HEX) (DEC) (HEX) (DEC)
0x11 VSYSREG_SET mV 0BB8 3000 1880 6272 24C0 9408 3140 12608
0x12 VSYSVAL_THH_SET mV 09C4 2500 1580 5504 2040 8256 2B00 11008
0x13 VSYSVAL_THL_SET mV 08A0 2208 1340 4928 1D40 7488 2700 9984
0x14 ITRICH_SET mA 0100 256 0100 256 0100 256 0100 256
0x15 IPRECH_SET mA 0140 320 0140 320 0140 320 0140 320
0x16 ICHG_SET mA 0BAO 2976 0BAO 2976 0BAO 2976 0BAO 2976
0x17 ITERM_SET mA 0140 320 140 320 0140 320 0140 320
0x18 VPRECHG_TH_SET mV 09C4 2500 1040 4160 1880 6272 20C0 8384
0x1A VFASTCHG_REG_SET1| mV 1068 4200 20D0 8400 3140 12608 41A0 16800
0x1B VFASTCHG_REG_SET2 | mV 0FAOQ 4000 2000 8192 3010 12304 4010 16400
0x1C VFASTCHG_REG_SET3 | mV 0EDS8 3800 1F40 8000 2EEO 12000 3E80 16000
0x1D VRECHG_SET mV 0F3C 3900 1FBO 8112 2C90 11408 3B60 15200
Ox1E VBATOVP_SET mV 1168 4456 22D0 8912 3330 13104 47E0 18400
Ox1F IBATSHORT_SET mA 1F40 8000 1F40 8000 1F40 8000 1F40 8000
0x48 VBAT_TH_SET mV 0BEA 3050 1800 6144 2400 9216 3000 12288

KRADOEELILE, OTP O-MENSEBUREMEERDFT (OTP O—ROF5E/O-MER. “Li AAVEBIR—>v J497UTrL >R
(1)"ZBBRU TS, ) . OTP O—MME([}. 2 T S-Sy UTAB(IC 5T ETh 1) TIH Table 3-6 DAARIESCEDEBIHIC
T BEUILOZEENBETT,

ERBRBIET R2=20mMQtURBE. RPOFTEEFR O Physical’OEEE. LI XYREME(DEC) x (10/20)ERDFET, () :
ITERM_SET (C 320mA(0140h)Z:&ELIHBE 0. BfEld 160mA)

3-7 REOBIMA
0x0C:CHGOP_SET2 0 bit7 : CHG_EN = 1(C932¢T. ZRENHMBEINET,

AIIE 3-6 [CELEDL ZRATERTERLI TR R—b (VBUS/VCC) FHELELAHLEE. OTP O—ME (OTP O-RENTULSRIE) DFET
FOT. RECSCTRBIENMVETY . 22U, RETOIr/IV2ERITIBILEmIRETT (ICE&ETI>ETH 3)

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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3-8 BC1.2 xii

VCC_UCD_SET 0x28 &£ VBUS_UCD_SET 0x30 ® USBDET_EN [6h]% Enable [C(5%TE 33T VCC_UCD_STATUS 0x29 &
VBUS_UCD_STATUS 0x31 @ STATUS h'5 D+, D-O74 T 91&HfE R 2RI 2 ENTEET . BD1.2 LIMOR— MIEIBL TWVE
Bho

Table 3-7. BC1.2 1&IH#ER

CHGDET PUPDET DCDFAIL CHGPORT[1] CHGPORT]O0]
VBUS Open 0 0 0 0 0
SDP 0 0 0 0 1
CDP 1 0 0 1 0
DCP 1 0 0 1 1
Pull-up Port 0 1 1 0 1
Open Port 0 0 1 0 1
Unstable Port 0 0 1 0 1

BD99954 (3 BC1.2 Detector #BEZAEL TL\ET . BRHUIFESR%E STATUS ELTHESRTEET .
R—hO D+, D-OIEHEZERE HOST AIICH 7193 Switch ZREIL TWET . WEBRIYF I (CHIFIEHDFR Ao

Port Port
D+ D D- D)
VBUS :VCC_': VCC_ | vCC_
DPI DPI DMI 1D
v Host
i~
BC1.2 Detector :..x.:
I
Internal Switch is turn on.
VCC_UCD_SET 28h
VBUS_UCD_SET 30h
1bit USB__SW_EN = Enable
Obit USB_SW = ON
Figure 3-4. D+, D-R—h t&HEIEE
© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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D+. D-O7AF91& % E

VCC_UCD_SET 0x28. VBUS_UCD_SET 0x30 QLT 25T BC1.2 HFTEZRECTEEY, D+, D-REAONEBA yFZI> b
—IFBENTEET.

Table 3-8. D+, D-74H1&HEE

5 reserved
4 reserved
3 reserved

12 BCSRETRY
i reserved

Trigger for re-trial of the USB Charger Port detection.
“1": Start detection / “0": Release the operation.

10 reserved
9 reserved
8 ADCRTRY Trigger for re-trial of USB ID Resistor detection.

“1": Start detection / “0": Release the operation.
Enabling USB Charger port detection.
“1": Enable / “0": Disable.
Enabling USB ID Resistor detection.
6 | IDRDETEN *1": Enable / "0 Disable.
Setting USB Enumeration to Ready.
5 ENUMRDY “1": Skip Secondary Detection / “0": Normal operation.
USB ID input polling enable.
“1": Enable (always detection)/“0": Disable.
DCD timeout period setting.
3 | DCOMODE *1": 1280 ms /0" 640 ms.
reserved

1 | usB_sw_EN

7 USBDETEN

4 ADCPOLEN

Enabling automatic USB-Switch control.
“1": Enable (auto) / “0”: Disable (manual).
USB Switch manual control.

0 |usBsw *1”: Switch ON / “0": Switch OFF.

D+. D-O7HT&ILHER STATUS OFERR
VCC_UCD_STATUS 0x29. VBUS_UCD_STATUS 0x31 T BC1.2 #&iL#EReME TEEY,

Table 3-9. D+. D-747%i& STATUS &2

DCD (USB Data Contact Detection) failed (timeout) status.

15 DODFAIL “1": Failed / “0": Succeeded.

14 reserved

13 CHGPORTI[1] USB Charger Port Detection result.

12 CHGPORT[0] 00b: No charger port/ 01b: SDP/ 10b: CDP/ 11b: DCP
11 PUPDET Pull-up detected at Primary Detection after DCDFAIL.

“1": Detected / “0": Not detected

10 reserved
] reserved
8 reserved

7 VBUS_VLD

USB VBUS valid voltage detection status.
“1"; Valid / “0"; Not valid.

USB Charger Port detection status.
CHOOET “1": Detected / “0": Not detected

reserved
reserved

OTGDET

reserved
reserved
reserved

USB OTG Device detection status.
“1™: Detected / “0": Not detected.

o =N w |&ol o

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
31/79 2021.12



Li 1A @MY R —SvFRE7IVIr—33>/)—-b Application Note

D+. D-O7HTEILHER STATUS OFESR

VBUS_UVLO#&

state:VBDET
VBUSHR A$I5E

VBUS_UVLOfZR

N: 640007 R
F1-I% DCDMODE="1"
T. 1280004 > K

DCD
state:DCDDET
T—aE A E RT
USB2.0ABCSICIE#EHATS
BAL LTI

DCDFAIL 4 ER : DCDRT—FA LTI~

Y:DPDETEN = “1”
or Time out

N: 905049 bR

state:PMYDET1
USB2.0AMBCSADEE I T

Y:DMDET EN="1"

Y:DMDET EN="0"
or

PUPDET &£ ER:

DCDFAIL="1" and DMDET_EN="1" Time out
N: 3550wk Kiid
Y:DMDET EN="1"
DMDET_EN="0" Primary Detection or time out state:SDPDET Y: DCDRETRYIL5 EASY
and state:PMYDETZ Standard Downstrem Port d
ENUMRDY="1" BCSAMDEMEH|FE \gm/(
INT# EEZER
DMDET EN="0"
and Y: Time out
ENUMRDY="0"
n N: 9050879 Kl
a
4:2 .
Secondly Detection . " <
b =8 ;tgte:SNDDETjT . Ghar:::;fvlv)nf:rrnPon Y: DCDRETRY3L 5 EASY |
s BCSIZHITBF y—Iv T R—bD
© BATEHIE Y:DPDET EN="0" Sl
8
3
< INT# BEER
3
3
3
Y:DPDET EN="1"
state:DCPDET Y: DCDRETRY 35 _EAY
Dedicated Charging Port
BOS12441
ZORTF—H=BHT
CHGPORT@06h
INT# #AEER CHGDET@05h
RTF—FLUREEH
CHGDETS#F 74—+
X AHIUk =10us
Figure 3-5. BC1.2 #®HJ0-Fv—h
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ID #&ih

VCC_IDD_STATUS 0x2A. VBUS_IDD_STATUS 0x32 T ID #&HiUfz STATUS %H#589 3N TEEY,

ID {RIN#ER STATUS ODFEER

Table 3-10. ID #&HESTE

15 | reserved

14 | reserved

13 | reserved

12 reserved

11 reserved

10 | reserved

9 reserved

8 reserved

7 reserved
VBUS voltage status while 1D detection.

9 VBINOP “1": Normal voltage / “0": Abnormal voltage.

5 EXTID Check MHL ID (1k Ohm) detection support.
“1": Supported / “0": Not supported.

4 |DRDET USB ID Resistor contact detection status.
“1": Detected (contacted) / “0": Not detected (removed).

3 INDO[3] USB ID detection result.

2 INDO[2

1 INDO[1

0 INDO[O!

INDO[3:0]T USB ID #&HH &R =R 32BN TEET,
Table 3-11. ID #&H STATUS R

INDO ID Resistance Detected Port/Device

Oh 0-100Q RID_GND (OTG)
1h 36.5kQ RID_C (ACA_C, SDP)
2h 47kQ -
~3h  68kQ  RID_B (ACA_B,DCP)
4h 102kQ -
5h 124k0 RID_A (ACA_A, CDP)
6h 180kQ -
7h 200kQ RID_FLOAT
8h 287kQ -
9h 390kQ -
Ah 440k0 -
Bh 557kQ -
Ch 797KQ -
Dh >1MQ -
Eh 1KQ (MHL)
Fh lllegal ID Unknown

3-9 Battery Learn

Battery learn 23179 3(Z( 0C CHGOP_SET2 8 Ewhd BATT_LEARN % 1 £LUT Enable (CUEY.
FEEEMEL DCDC (F—BHFLEUE T . VBAT> VSYSREG_SET Mi54 . BATT_LEARN A1 D4&(C BAGTE MAVICRDFEYT , CHG_EN=
1 FE 0 (CMRFLER AL COEYNE. VBAT EBEH Dead Battery T VBAT <VSYSREG_SET ¢R2EEEIRICHUT7ENET,

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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3-10 FERHE®D ADC AE(E

FBEE. FTEBRO ADCAIEEZ T ELOL DRI THERI 2FENTEET,
“ VAL"(Z ADC H' 1 BIRIEUIABETY . "_AVE_VAL"(Z 2 EIAIEUZBOFIEHET T .

Table 3-12. FEERJED ADCBIFEL RS

Address Bit name bit Description
Battery Current (Charge) Measurement Value. 0 to
0x50 IBATP_VAL [14:0]
25,000mA, 1mA steps.
Battery Current (Charge) Measurement Value. 0 to
0x51 IBATP_AVE_VAL [14:0] )
25,000mA, 1mA steps. Average value measured twice
Battery Current (Dis-charge) Measurement Value. 0 to
0x52 IBATM_VAL [14:0]
25,000mA, 1mA steps.
Battery Current (Dis-Charge) Measurement Value. 0 to
0x53 IBATM_AVE_VAL [14:0] i
25,000mA, 1mA steps. Average value measured twice
Battery Voltage Measurement Value. 0 to 19,200mV, 1mV
0x54 VBAT_VAL [14:0]
steps.
Battery Voltage Measurement Value. 0 to 19,200mV, 1mV
0x55 VBAT_AVE_VAL [14:0] )
steps. Average value measured twice

3-11 REICEHETHEIDAH(Interrupt) DERE

3-11-1 1st Level ZIDiAd(Interrupt)i®iE

ZDAFEEEE 1st Level & 2nd Level THRRENTWEY, EINAHBEEEZ{ERI3(C(E 0x68 M INTO_EN % 1 (C93IET 0x68
[7:1]0 1st Level ® INT1 K5 INT7 ZB%CTEET, Table 3-13 (% 1st Level DEIDAHETEL SRAEMIETIRAT—HAL IS T
9., STATUS Evhd 1 ZHEFRIBET. EIDIARNFELNEIRITZENTEE T, STATUS EvhE 1 2BFHADET O ICUYRTE

FY, EIDAHNRLETBEIMIHARIRTIINPYTENTVS INT#IHF (& Low ERDFET,

Table 3-13. 1st Level Interrupt Enable REL X%

0x68 INTO_SET 0x70 INTO_STATUS
Bit Bit name bit Bit name Description
0 | INTO_EN 0 | INTO_STATUS 1st Level Interrupt Enable.

Z|NiA#(Interrupt) 1: Enable / 0: Disable.
AT—HA(STATUS) 1: Event occurred / 0: Disable. 1 Write Status clear
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3-11-2 2nd Level EIDiA#(Interrupt)s&iE

0x68 [7:1]D 1st Level ® INT1_EN 15 INT7_EN ZBERCTBHIET 0x69. 0x6A. 0x6B, 0X6C, 0x6D. OX6E. OX6F @ 2nd
Level INT1_SET H5 INT7_SET OEINAHZIRTEF LN TEFT,

Table 3-14. 2nd Level Interrupt Enable 5% EL 24
0x68 INTO_SET 0x70 INTO_STATUS
bit Bit name bit Bit name Description
2nd Level Interrupt 7 (SAR-ADC)
7 | INT7_EN 7 INT7_STATUS
Enable.
6 | INT6_EN 6 INT6_STATUS 2nd Level Interrupt 6 (Charger)
5 | INT5_EN 5 INT5_STATUS 2nd Level Interrupt 5 (Charger)
4 | INT4_EN 4 INT4_STATUS | 2nd Level Interrupt 4 (VSYS)
3 | INT3_EN 3 INT3_STATUS | 2nd Level Interrupt 3 (Battery)
2 | INT2_EN 2 INT2_STATUS | 2nd Level Interrupt 2 (VCC)
1 | INT1_EN 1 INT1_STATUS | 2nd Level Interrupt 1 (VBUS)

Z|NiA#(Interrupt) 1: Enable / 0: Disable.

AT7—HX(STATUS) 1: Eventoccurred/ 0: Disable.

1 Write Status clear

3-12 REICEHETS 2nd Level EIDiAH(Interrupt) DEEFEEAT—HADHER

FEEE I IBATP_TH_SET 0x46. i

[SElsEby
EEuEEa/)IILE

(& IBATM_TH_SET 0x47. F8EEXEI(F VBAT_TH_SET 0x48 TRMEZERE TEF

9, INT3_SET. INT7_SET DL TR Enable (C352¢T ADC TORIEMENNSORIEZIBR 5L INT_STATUS DL TN 1 &3
D&Y, STATUS DLTRF(F 1 % Write 2L T 0(CFBIENTEXT, STATUS DL 5% Read I3512J(ICHIKIEHDER Ao

Table 3-15. FEREE Interrupt 5REL XS
Address | Address name bit Bit name Description
0x46 IBATP_TH_SET | [14:0] | IBATP_TH_SET Battery Current (Charge) Interrupt Threshold.
0x47 IBATM_TH_SET | [14:0] | IBATM_TH_SET | Battery Current (Dis-Charge) Interrupt Threshold.
0x48 VBAT_TH_SET [14:0] | VBAT_TH_SET Battery Voltage Interrupt Threshold.
0x6B INT3_SET 9 | VBAT_TH_DET Interrupt VBAT Voltage > VBAT_TH_SET.
0x6B INT3_SET 8 | VBAT_TH_RES Interrupt VBAT Voltage <= VBAT_TH_SET.
Interrupt Battery Current
Ox6F INT7_SET 3 | IBATM_TH_DET )
(Dis-charge) > IBATM_TH_SET.
Interrupt Battery Current
Ox6F INT7_SET 2 | IBATM_TH_RES .
(Dis-charge) <= IBATM_TH_SET.
Interrupt Battery Current
Ox6F INT7_SET 1 | IBATP_TH_DET
(Charge) > IBATP_TH_SET.
Interrupt Battery Current
Ox6F INT7_SET 0 | IBATP_TH_RES
(Charge) <= IBATP_TH_SET.
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Table 3-16. JEEELE STATUS LIRS

Address | Address name bit Bit name Description
0x73 INT3_STATUS 9 | VBAT_TH_DET Interrupt status VBAT Voltage > VBAT_TH_SET.
0x73 INT3_STATUS 8 | VBAT_TH_RES Interrupt status VBAT Voltage <= VBAT_TH_SET.
Interrupt status Battery Current
0x77 INT7_STATUS 3 | IBATM_TH_DET )
(Dis-charge) > IBATM_TH_SET.
Interrupt status Battery Current
0x77 INT7_STATUS 2 | IBATM_TH_RES .
(Dis-charge) <= IBATM_TH_SET.
Interrupt status Battery Current
0x77 INT7_STATUS 1 | IBATP_TH_DET
(Charge) > IBATP_TH_SET.
Interrupt status Battery Current
0x77 INT7_STATUS 0 | IBATP_TH_RES

(Charge) <= IBATP_TH_SET.

3-13 JEITA BEJOI7M)N

JEITA BEEZBITIT2HIC, REIOT7/IUE. NyF)—)WIRDY —ZZXH (I THRESNICRECE DV TEBINICRZEINE T,

Charging
Current A

ICHG_SET

ICHG_SET/2

\J

T1 T2 T4

Temperature of Battery Pack

Charging
Voltage A
VFASTCHG
_REG_SET1

VFASTCHG
_REG_SET2 |

VFASTCHG
_REG_SET3

T1 T2 T3 T5T4

Temperature of Battery Pack

[
-

Figure 3-6. REEREAEETOREIOT7I

0x40 VM_CTRL_SET 3bit THERMENB % Enable ((337EL. TSENSE &% ADC TRIE S ZHBHHDFT .
T1-T5 JEITA BEBUED 1> RODHTEF. LSRY 0x41 H'5 0x45 UL TITOITEN TEET .
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Command

Table 3-17.

Protocols

JEITASRERBMET(> RL TR

Byte

Size

Description

41h | THERM WINDOW SET1 | Read/Write Word 2 JEITA Temperature Window Setting 1
42h | THERM WINDOW SET2 | Read/Write Word 2 | JEITA Temperature Window Setting 2
43h | THERM WINDOW SET3 | Read/Write Word 2 JEITA Temperature Window Setting 3
44h | THERM WINDOW SET4 | Read/Write Word 2 JEITA Temperature Window Setting 4
45h THERM WINDOW SET5 | Read/Write Word 2 JEITA Temperature Window Setting 5

T1~T5 OFR/ LBRULEWMEDT AL MEFRDESD T,

Table 3-18. JEITAREBMED1>RL RS ¥ERfE
{7 = a = De DTIO pDefa 2 = ote
TMPTHR1A[7:0] Lower threshold of T1 C6h (2 deg.) T1 in JEITA profile
TMPTHR1B[7:0 Upper threshold of T1 C3h (5 deg) T1 in JEITA profile
TMPTH [7:0 Lower threshold of T2 BEh (10 deg.) T2 in JEITA profile
TMPTHR2B[7:0 Upper threshold of T2 BBh (13 deg.) T2 in JEITA profile
TMPTHRSA[7:0 Lower threshold of T3 9Eh (42 deg.) T3 in JEITA profile
TMPTHR3B[7:0 Upper threshold of T3 9Bh (45 deg.) T3 in JEITA profile
TMPTHR4A[7:0 Lower threshold of T4 91h (55 deg.) T4 in JEITA profile
TMPTHR4B[7:0 Upper threshold of T4 8Eh (58 deq.) T4 in JEITA profile
TMPTHRSA[7:0 Lower threshold of TS 9Dh (47 deg.) Between T3 and T4
TMPTHRS5B[7:0] Upper threshold of TS 96h (50 deg.) Between T3 and T4

NyFUREDZAT—HR (BIDIAHRL) (&, LTRH 0x03 Ewh[10 : 8]% Read UTHEER TEF T

Table 3-19. J\wFUiRE STATUS

8.5.4. CHGOP_STATUS
Charger Operation Status

Command Code:
Bus Protocol: Read Word
15 | reserved
14 | reserved
13 | reserved
12 | reserved
11 | reserved
10| BATTEMP[2] Battery temperature range and the thermistor status.
9 BATTEMP[1] Please see next table.
8 | BATTEMP[O]
7/ reserved
Re-charge voltage detection status.
6 | VRECHG_DET “1"- VBAT < VRECHG SET/"0": VBAT keeps enough voltage.
5 reserved
4 reserved
3 reserved
2 reserved
Reverse Buck Boost UVLO detection status.
L RBOGS] AN “1": Normal voltage. / “0": Low voltage.
Reverse Buck Boost status.
0 | RBOOSTS “1": Boosting / “0": Not boosting.
BA P o pDéera R 0 D ptio
Oh Room Temp T2<Tbat<T3
1h HOT1 T3 < That < TS
2h HOT2 T5<That<T4
3h HOT3 T4 < Tbat
4h COLD1 T1<That<T2
5h COLD2 That<T1
6h Temp. Disable Disable thermal control (No Thermistor)
7h Battery Open TSENSE BAT port is open.
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Y- 25 RERIE

Y-R7REREME (REREOHEE) OFAHHUE LR 0x56 [CHHET.

Table 3-20. NyFURERIEE

8.5.81. THERM_VAL

Thermistor Temperature Measurement Value

Command Code: 56h
Bus Protocol: Read/Write Word

15 reserved
14 reserved
13 [ reserved
12 | reserved
11 reserved
10 | reserved
9 reserved
reserved
THERM_VALJ[7] Temperature Measurement Value
THERM_VAL[6] (200-THERM_VAL[7:0]) deg-C.

THERM_VAL[5] -55 to 200 deg-C, 1 deg-C steps.

THERM_VAL[4]
THERM_VALJ[3] Write Word access is available when VM_CTRL_SET.THERMENB bit = 0.
THERM_VAL[2]
THERM_VAL[1]
THERM_VAL[O]

Of= (W] |~ |0

LZR%5 0x49 TEIDAHUEMEZZTETHFEN TEFT . OX6F EYN[5 : 4]TEINIAHZBINCLT. LT ZH 0x56 DY —ZRSREBIEIE
(CNLT R 0x49 DUEME(SET BEEIDIAHNFRLELET

IR TEEDEIDIAHESTE
0x49 THERM_TH_SET TEIDIAHRE U\ -2 REZRTEI 2N TEET,

Table 3-21. EIDIAHRLED/\YTVRERBMERTE

8.5.68. THERM_TH_SET
Battery Temperature Interrupt Threshold Setting

Command Code: 49h
Bus Protocol: Read/Write Word

15 | reserved
14 | reserved
13 | reserved
12 | reserved
11 reserved
10 | reserved
9 reserved
reserved
THERM_TH_SET[7] Battery Temperature Interrupt Threshold Setting
THERM_TH_SETI[6] (200-THERM_TH_SETI[7:0]) deg-C.
THERM_TH_SETI[5] -55 to 200 deg-C range, 1 deg-C steps.
THERM_TH_SETI[4]
THERM_TH_SETI[3]
THERM_TH_SET[2]
THERM_TH_SET[1]
THERM_TH_SETI[0]

O= (NG|~
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INT7_SET OZEIDIAHL P45 0x68 EyN 71BN I 3ICIE : Chapter 3-12 [CEREKL TS 1st -level DEIDIAHETEL RS 0x68
@ bit INT7_EN Ewh[0]%Z Enable [CF&TFEL TZEL,

Table 3-22. /WTUREIRHOBIDIAHZEL RS

8.5.103. INT7_SET
2nd Level Interrupt Setting 7 (SAR-ADC)

Command Code: 6Fh
Bus Protocol: Read/Write Word

Interrupt of PROCHOT# asserted.
“1". Enable / “0": Disable.

Interrupt of PROCHOT# de-asserted.
1" Enable / *0" Disable.

15 | PROCHOT_DET

14 | PROCHOT_RES

13 | reserved
12 | reserved
Interrupt of VACP detect.
1 VACP_DET “1" Enable / “0": Disable.
Interrupt of VACP removal
10 | VACP_RES “1" Enable / “0": Disable.

Interrupt Input Voltage (ACP) Voltage > VACP_TH_SET.

“1". Enable / “0™: Disable.

Interrupt Input Voltage (ACP) Voltage <= VACP_TH_SET.
“1": Enable / “0": Disable.

Interrupt Input Current (between ACP-ACN) > IACP_TH_SET.
“1". Enable / “0™: Disable.

Interrupt Input Current (between ACP-ACN) <= IACP_TH_SET.
“1". Enable / “0" Disable.

Interrupt TSENSE Voltage > THERM_TH_SET.

“1". Enable / “0": Disable.

Interrupt TSENSE Voltage <= THERM_TH_SET.

“1". Enable / “0" Disable.

Interrupt Batery Current (Lis-charge) > IBAIM_TH_SEI.

“1". Enable / “0™: Disable.

Interrupt Battery Current (Dis-charge) <= IBATM_TH_SET.
“1". Enable / “0™: Disable.

Interrupt Battery Current (Charge) > IBATP_TH_SET.

“1". Enable / “0": Disable.

Interrupt Battery Current (Charge) <= IBATP_TH_SET.

“1". Enable / “0": Disable.

9 | VACP_TH_DET

8 | VACP_TH RES

7 | IACP_TH_DET

6 |IACP_THE RES

5§ | THERM_TH_DET

4 | THERM_TH_RES

3 | IBATM_TH DET

2 | IBATM_TH RES

1 | IBATP_TH_DET

0 |IBATP_TH RES

TSENSE E#is%7E

HG2 AN I
[ arrs

- lCﬁ C12LI Hll
T

A
o

SRN LI
Q7
c13 Hll
BGATE
BATT
VREF ——T—i
=R C10 Battery
—
Cc6

o 7
R
I T T 4\

TSENSE |—| ] ;
I Ra:]f c18

Figure 3-7. TSENSE M3 @&

JEITASRETOI74 V5% TE I 3((& VREF & TSENSE RIC5 T ##1%, TSENSE & GND RICH —Z25% 35U F 9. RIS 5.6k
Q. Y—ZRA(4. B25 / 85 FE#= 3435K T 10kQZHERELE T, BIOY—ZR5%FERAIT2MNENHIEEHCOWTE, TEOstERNEZESE
(CLTLIZE L,

TSENSE OEEDEEEFE(E 0.1V~1.4V TY, 0.1V KiFF(E 1.4V %#BZ 3¢ TSENSE EVEE(L. JEITA B S0I7/ U HERT
FERA.
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B25 / 85 E# = 3435K 10kQUAMNOT—ZX5%ERT %S

ERIBY-IXIDESUEZBEIC T ELDFTERNT TSENSE OMY IHEFEZBH I 2FENTEFT,

IC NEBDEAEE : Vth = 1.225V - 0.01212 x (Ta-27C )
RNTC_T1 : I ZY—IRHD T1 DigE

RNTC_T5 : fERI2Y—-ZRID T5 DRE

RT1 : TSENSE LRIEHT

RT2 : TSENSE TRIEHT

VREF
BD99954

§ RT1

TSENSE

1
T monitor
Vth P

§ RT2 RNTGC
Va

Figure 3-8. B—IRAEHIFOIMT BB

11
R,\'T(".Tl X RAT(".TS XE v T )

RT2= & Vﬂl
|
R,.\'I('.I'l X ( i -1 ] - R‘\';r'(‘,;'s x { ? -1 }
Vl B
RT1= Il
| 1
—+
R, R
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4 {REREEE

4-1 ANEEEHFE (VBUSUVLO, VCCUVLO)
VBUS & VCC OEEME FUIRHS A Z I I LRBEREIREENET .

4-1-1 ANEZELRE (VBUSVLO)
RS 1 VBUS < 3.67V
DCDC IUN\—5%ATUEFT . FEEEMEHFLELFT . ACGATEL [3AILET,

=244 1 VBUS > 3.8V

ACGATEL (3A>UFd . DCDC I/N\-2AUET, CHG_EN=1 ToHnIdFeEEM FehiialEd.

4-1-2 AHETF{RE (VCCUVLO)
RS : VCC < 3.67V
DCDC 2\ —49%ATUEY . FEEEWEHELELUES . ACGATE2 (SATLET

J)—X&Af4 : VCC > 3.8V

ACGATE2 (3ALFY ., DCDC I2N\—4%%A>2LFT . CHG_EN=1 THNIITTESWFERIALET .

4-2 ANBBERE

RHEEE : 25.5V+0.5V

AC_OK ' Low ZHHUET

DCDC iAILET

S 25 WEEN W UEEZ FERE BATFET iAACRDEY,

UY—ZEBIE : 25.35V+0.5V

ASTBEN-REEE FEBHASRLES .

AC_OK #f High HHLET

DCDC (&, ANEBENN—-REF% TFEbe BEIchiaaNEd .

4-3 System BEELRE (VSYS_OV)
VSYS EEN SR T aedtgHS =iz g & VSYS_OV ([ddtidnsd.

TR

VSYS &EE(& VSYSREG_SET M 1.1 13

VSYS &EE(F BATTx1.150 1.1 1%

VSYS_OV h5Eg 3¢, DCDC IV N\—45%ADLET,

U)—254F

VSYS &EE(F VSYSREG_SET 0 1.05 5

VSYS EE(F BATTX1.15 0 1.05 =

VSYS EENMN-REF#TE%E. BEYC DCDC N\ —5%AALET .

© 2020 ROHM Co., Ltd.
41/79

No. 63AN152J Rev.002
2021.12



Li 1A @MY R —SvFRE7IVIr—33>/)—-b Application Note

4-4 Battery JBEEFIFE (BATOVP)

&1 VT iR, RUTEEARC) W BN 2B T BB R E Y .
RS : BATT OVP USUMERSRELEY.  BATOVP_SET (OX1E) .
FEEEWEHZLEL. DCDC (FIERI(CEWELES. 0x00 O Battery Error ' 1 [CEB&NET,
BRI « AT - DIREESERE (13) (CERLFY, EXFSAEEEHDFEA.

4-5 Battery ¥3—M#:&

JWFUNSS AT ATHRNBERAAREU. AT —IAZIBAII 2 ENTEET . Ox1F IBATSHORT_SET (&, /W UsEi&MUEL gz 0~25,000mA.
1mA 27V #EGETEFY, IBATM_AVE VAL (0x53) HY\wrIEEomRtAT—42 : IBATM_SHORT_SET (Ox1F) &DEAE\EIAYF
Ry 94<—BATTWDT_SET (0x10) WDT_IBAT_SHORT [15 : 8] W2 M aRALEY . TAYF Ry 91/ —BSRVEBX 5. VBAT /
VSYS_STATUS (0x01) IBAT_SHORT Ewhh\ 1 [(CEEINET,

4-6 System >3—Mzs& (VSYS_SCP)

TR -

B4 —(d. VSYS TEH VSYSVAL_THL_SET U TFICRBERMAEL. 20ms BICSYF TELELEFS. (D> M VSYSVAL THH_SET BLEIC
B3E. AIRX—MEEL Ty RENEY) &

EWE : 4 DD MOSFET I"SARTATTY (FEEEWFLIELLLED)

DJ—2&A4 1 VBUS / VCCZBIREALTRES

VBUS

u Reconnect VBUS torestart
VSYSVAL_THH_SET -

VSYS Output voltage
works like UVLO. /

VSYSVAL_THH_SET

VSYSVAL_THL_SET

/
----------+ . N BN BN N BN BN BN N N N
/

Figure 4-1. VSYSVAL_THH_SET and VSYS voltage diagram.

4-7 Y=Y NII(TSD)

BD99954 OAEBDF VSRR Tj ' ERU FeeFTH—SIL Ay MU AREMBEN BN ELE T
B Tj > 175C

J)—REAF : Tj < 150°C

DCDC (3EMFattdsEzd. FTEIMFRIELLET,

4-8 GREMREENFRED
IREEHEEN'BMELIEED DCDC., FEEBEMFIRRE(S Table 4-1 DOLICRDFT, (REHEENEWEUTTRAEZARIN T B12HDL T2 (FIMRHFER
STATUS L 25 JEISTATUS LS ZIDHITESAF 12 BEEEL TSEEL,
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Table 4-1. {REEHEERLSD

3 - FE (AH [RHER SRS
v R IEVESCE DCDC |gur  |rer  |sTATUSLSZS STATUSL S ZIDHITER M
ANEEBERE " VCC < 3.67V
VCCUVLO VCC < 3.67V VCC > 3.8V OFF OFF OFF 0x02 8bit VCC_DET=0 BEOHERITT. UVLORIEREMIEUEE Ae
" VBUS < 3.67V
VBUSUVLO VBUS < 3.67V VCC > 3.8V OFF OFF OFF 0x02 Obit VBUS_DET=0 EEOHERGTS . UVLOREARENMIEL £ A
BE) &
ATTBRERE VCC > 25.5V VCC < 25.35V OFF OFF OFF 0x02 11bit VCC_OVP =1 VCC > 25.5V
Interrupt setting
0x6A 5bit VCC_OVP_DET=1
Status bit
0x72 5bit VCC_OVP_DET=1
VBUS > 25.5V VBUS < 25.35V OFF OFF OFF 0x02 3bit VBUS_OVP =1 VBUS > 25.5V
Interrupt setting
0x69 5bit VBUS_OV_DET=1
Status bit
0x71 5bit VBUS_OV_DET=1
VSYSEBEREMCLOTTRO2/(I->H0E VSYS_OV is 1 for all commands that stop DCDC.
EN 0x01 14bit VSYS_OV=1 VBUS and VCC are not connected, VSYS_SCP
(1) VSYSREG_SET detected, USUS = 1 and ALLRST = 1.
(2) BATTx 1.15 Interrupt setting
SystemiBEERE VSYSEENOVPIRHE 4 THSB(1)D1.05F. 0x6C 5bit VSYS_OV_DET=1 |VSYS over-voltage status.
V\gVS ov = |VSYSBEM(1)D1. 145, Fld(2)D1. 1ELL | FI(E(2)D1.05EL0ENCERSfEEICOVP  |OFF OFF Two VSYS OVP detection condition. Either
- LEROILECOVPIRIELET . FRERLET . status read detected.
0x74 5bit (1)vsysx 1.1
OVPHRHEF VSYS_OV_DET=1 (2)BATT x 1.15x 1.1
(1) VSYSREG_SET x 1.1 “1": VSYS > VSYS_OVP / “0": VSYS <
(2)BATTx 1.15x 1.1 VSYS_OVP
o |OXIE [14:4]
5
Sgﬁigﬁg"&ﬁ“ VBATOVP_SETZZ&E. VBAT < VBATOVP_SET OFF 0x01 3bit VBAT_OV=1 VBAT >= VBATOVP SET
VBAT >= VBATOVP_SET — -
Interrupt set
0x6B 5bit VBAT_OV_DET=1
Status bit VBAT >= VBATOVP_SET
0x73 5bit
VBAT_OV_DET
CHGSTATE Charger WDT #£7
0x00 [14:8]= 40h Ffz(d Thermal WDT #£7
0x00 [0:6] =40h VBAT >= Battery Over voltaged\\g'NHH &L
Ox1F [14:0] )
s IBATM_SHORT_SET is larger than
IBATM_SHORT_SETZ7E. IBATM_AVE_ VAL
Battery>3— Mg |IBATM_AVE_VAL> IBATM_SHORT_SET |IBATM_AVE_VAL < IBATM_SHORT_SET 0x01 6bit IBAT SHORT=1 |Countdown of watch dog time BATTWDT_SET
N WDT_IBAT_SHORT[15:8] is completed.
IAIFRIIIAY “1": Battery Short Current Detected / “0":
WDT_IBAT_SHORT[15:8]0%7> MDA 3 Y . |
- Normal operation
5T
Interrupt setting
0x6B 7bit
IBAT_SHORT_DET=1 IBATM_SHORT_SET(0x1Fh) is larger than
Status bit IBATM_AVE_VAL(0x53h)
0x73 7bit
IBAT_SHORT_DET=1
S27L33—-MRE |VSYSBENVSYSVAL THL_SETOREfE |VSYSBEMVSYSVAL _THH_SETLDERER . _ “1": 20ms VSYS SCP timer expired. / “0":
VSYS_ScP EDBNERD, 20msiB. D, VBUSHVCCEEIIL TSR, FF|OFF |OFF |0x0113bit VSYS_SCP=1 |\o mal operation.
Interrupt setting
3?(2 13\'; DET=1 Interrupt®EIDAFHEE
. - VSYSEE < VSYSVAL_THL_SET
. HEIC20mMsDIYFELEL TORWMARE TInterrupthta)
Status bit £
0x74 1bit fe
VSYS_UV_DET=1
Interrupt setting
0x6C 3bit
VSYS_SHT_DET=1 Interrupt®EIDIAFHHEEE
VSYSEME < VSYSVAL_THL_SET
Status bit HEC20msDFYFIEIEE(CInterruptal B,
0x74 3bit
VSYS_SHT_DET=1
%GDD;ES*SET Sbit InterruptEINAHHEAETOX6D INTS_SET  Sbit
S o A o . TSD_DET=1(C3%%E. 0x68 INTO_SETMS5bit
?SDW VIO s e BT > 175C SPISAVRET) < 175C OFF ?ﬁ?g g‘,ﬂEl-SEme't INTS_EN=1(C57E.
0><757INT57STATUSJ} ;%Dﬁﬁ?%tmﬁS INT5_STATUSOTSD_DET=1(C
TSD_DET=1 oo
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5 Power save mode

5-1 Power save mode ¢ERTESE

BD99954 (& 4 DM Power save mode h'&%N%Y . Table5-2 (CEE&kL TL 0x7C POWER SAVE MODE[2:1]T Power save mode
ZERTECTEET, /WFUMEFRENTVT, VBUS/VCC DA NHHEHL TLRLEE(C Power save mode (FB%hERDE T, Figure 5-4.
Figure 5-5 OFBBHEOLIICADNERIN TS 129 3¢ Power save mode H'5 0x7C=0h @ Normal operation mode [CEH#T
EEINFT, LIZAIEEBEINRVDT. AFINT T AT ZEL SRATERTEICEUIZ Power save mode [CEEITRDEFY . Power save
mode ZtIBX3EE(C(EnT 0x7C=0h ICLTH'S. Power save mode [CEIDEEX TZEL), 0x7C=0h (LD X RV, BID Power
save mode ICBBURWVENHDET . T—9>— D P110 M5 113 DR HFHZSHBL TLE, Table 5-1 ® Power save mode BFD[a]
EERCEIMIITEPRICRNIBRIESENEE A ICEADOEROAMIC Figure 5-6 (CEEEEI TS LS5(C IADP/RESET i F. TSENE
¥, SDA ¥, KU SCL i FOIMIHEFUICERNMRNE T,

Table 5-1. Power save mode

Symbol IBATTS IBATT4 IBATT3 IBATT2 IBATT1
0x7C Data Oh 1h 2h 6h 5h
BGATE
ON ON ON OFF ON
Charge pump
PROCHOT
AD converter PROCHOT PROCHOT
VSYS - -
measurement | ISYS VSYS (250us/S) VSYS (1ms/S)
Battery
stand-by 700pA 150pA 125pA 25uA 50pA
current
Table 5-2. Power save mode QDL R%
Power Save Mode Setting.
Command Code: 7Ch
Bus Protocol: Read/Write Word
15 | SMBREG[15] Reserved SMBus Clock Domain Register (for future use)
14 | SMBREG[14]
13 | SMBREG[13]
12 | SMBREG[12]
11 | SMBREG[11]
10 | SMBREG[10]
9 | SMBREGI9]
8 | SMBREG[8]
7 | SMBREG[7]
6 | SMBREG[6)
5 | SMBREG[5]
4 | SMBREG[4]
3 | SMBREGI3]
Power Save Mode Setting.
Oh: Normal Operation
1h: BGATE ON with PROCHOT# Monitored only System voltage/
2 POWER_SAVE_MODE[2] 2h: BGATE ON with PROCHOT# Monitored only System voltage (1ms)/
5h: BGATE ON without PROCHOT#//
6h: BGATE OFF/
Other: reserved.
1 POWER_SAVE_MODE[1]
0 POWER _SAVE MODEID]
© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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Power save mode Z:%E 9 3L E(349 . 0x7C=0h ® Normal Operation Z#IHICEETELTEEL, Normal Operation £—RD:%
TENBALD Power save mode (CEETELTRE,

RESERVE SMBRE x7C = Ox

BGATE ON without PROCHOT BGATE ON with PROCHOT

A\

SMBus Write RESERVE_SMBREG0@0x7C = 0x05

VBUS/VGC Plugged—off

SMBus Write RESERVE_SMBREG0@0x7C = 0x01
SMBus Write RESERVE_SMBREG0@0x7C = 0x02

SMBus Write RESERVE_SMBREG0@0x7C = 0x06

VBUS/VCC Plugged—off

Figure 5-1. Normal Operation 7'5 Power save mode DFEESE

Power save mode (CFETE Uz (CDE— RICERTE T 2BF(C(343 Normal Operation E—ROFEENSAD Power save mode (C5%
EULTLIZE,

SMBus Write RESERVE_SMBREG0@0x7C = 0x00

SMBus Write RESERVE_SMBREG0@0x7C = 0x01

Figure 5-2. Power save mode OZEERE A

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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Normal mode Z#EHEIICRINE— RICEREIT BB TEEE A HIZE. 0x7C=5h H'5 0x7C=1h (GBBTEBILETENRVBEEN D
DFY, 0x7C=5h N5 0x7C=0h (SZEEUzdé(C 0x7C=1h (SFEELTIEE L,

RESERVE SMBREG0@0x7C = 0x05

SMBus Write RESERVE_SMBREG0@0x7C = 0x01

v

Figure 5-3. Power save mode D% EZEDKE!

5-2 VBUS/VCC 07’59 iE#IRiEE Power save mode [CDWT

Power save mode BF(C VBUS/VCC i35 1>93¢. BEIMIC 0x7C=0h  Normal Operation (GBBULE Y. LA HMRIFENT
REERDT. BUTITATIBLEENICELD Power save mode [CBELET, HIZ(E. DL 0x7C=5h T VBUS/VCC 1754
41>9%¢ Normal Operation (GBBUE Y, 0x7C =5h (HMRIFSNTVBDOT. S35 4793 EHEII(C 0x7C=5h O Power save mode
(CEBRBULEY,

SMBus Write RESERVE_SMBREG0@0x7C = 0x00

d—in

VBUS/VCG Plugged-off

Figure 5-4. J34J4> /A0 Power save mode DB

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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Figure 5-5 (7—%3>—KP110 (C52#K) (C Power save mode £ADEBRIZCEH L TLET . BlID Power save mode [CFRTET DL
Z(l(F 0x7C=0h ZBALGEENMLETT .

BGATE ON with PROCHOT
Monitored only System voltage

BGATE ON without PROCHOT

SMBus Write
RESERVE_SMBREGO (Address 7Ch) = 00h SMBus Write

RESERVE_SMBREGO (Ad

VBUS/ACC Pluged-in|

’_VBUSNECPluged-off

vBUS/VCCPiuged-off 3, ..

MBus Write |Normal Operation g i
RESERVE_SMBREGO (Address7Ch) =05 RESERVE_SMBREGO {Address 7Ch) = 01h

SMBus Write SMBus Write
RESERVE_S

Address7Ch)=02h

RESERVE_SMBREGO (A

VBUS/VCCRRgedoff 7 A T VB0s/vVCG Pluged-off

VBUSALCC Pluged-i3BGATE ON with PROGHOT
us Write | Monitored only System volta, 1ms
RESERVE_SMBREGO (Address7Ch) =00

 VBUS/V.CC Ploged-in

SMBus Write
RESERVE_SMBREGD (Address 7Ch) = 00h

Figure 5-5. Power save mode &K

5-3 Power save mode TOIMIHEMADETFZIE

Power save mode BSICAISBEIMEARBEL TOMIIBRICERNTENE T, EBFRIBMORRERDEIOT, 7TV —2aU(IE0 TEPRE
HOBRFEZTOHENGHDEY , Figure 5-6 (1)Tl& VREF i F2#ZEHLT IADP/RESET iifnF. TSENE i FOIMIIHEFUCETRNRN
9, BRER/NSKTIBBNGDIHE. [FEFUEEAEGREL T, Figure 5-6 (2)Tld SCL & SDA OF L7y FEAAICE 3.3V O
HEPEROEBERERNET . SMBus OBERE(CEDE URTUBZEEI2MNENHDFT, Figure 5-6 (3)TlE VCC_ID ¢

VBUS_ID H*GND ([CiE#EL T3S, REMEEEERAL T/\WFUNSERNMRN TLEWVE T, VCC_ID & VBUS_ID ZERAULRVGE.
I FaEA—TIELTEE,

BD999564
( 2) 3.3V
VBUS (Input) [
VCC (Input )
spA  BATT (Input) = Battery current
SCL
(3) w (1)
]7 VCC_ID VREF
X )(— VBUS_ID -
/J‘ }JI_ IADP/RESET -
7 I -
TSENSE
T

Figure 5-6. Power save mode BEOIMFHEINADERARIS

No. 63AN152J Rev.002

© 2020 ROHM Co., Ltd.
47/79 2021.12



Li 1 AYVEMIR—SvREF7IVIT—>3> /- b

Application Note

6 USB On-The-Go (OTG)

6-1 USB On-The-Go (OTG) %3

OTG MERIBEF. OTG HAHERFIPRME. VBUS H VCC DHAR-IDOETE. HIU OTG BHBEFEEHEIDVENHDET .
HENBERLZZIGRDESDTY, FEBICONTIE T—9> - bDER-TZSBU TR,

Table 6-1. OTG E—ROLZ RS

Address

Code name

bit

Bit name

Description

0x09

IOTG_LIM_SET

[13:5]

IOTG_LIM_SET

VBUS/VCC output current limit when OTG
0 to 16,352mA, 32mA steps.

Ox0A

VIN_CTRL_SET

15

OTG_BOTH_EN

Enabling OTG reverse buck boost output to VBUS and
VCC both.

1: Enable / 0: Disable

When OTG_BOTH_EN=1 and VBUS_EN=VCC_EN=1,
OTG reverse buck boost output same voltage at VBUS
and VCC,

VBUS=VCC=VRBOOST_SEL[14:6].

Ox0A

VIN_CTRL_SET

14

VRBOOST_TRIG

Reverse buck Boost operation Trigger.
1: Trigger/ 0: No trigger

0x0A

VIN_CTRL_SET

13

VRBOOST_EN[1]

Enabling VCC Reverse buck Boost operation.
1: Enable / 0: Disable

0x0A

VIN_CTRL_SET

12

VRBOOST_EN[0]

Enabling VBUS Reverse buck Boost operation.
1: Enable / 0: Disable

0x19

VRBOOST_SET

[14:6]

VRBOOST_SET

Reverse buck boost voltage setting. 4,032 to
22,016mV, 64mV steps.

6-2 OTG lEHELFL

Figure 6-1 Tl3T—4%>—h® Pagel0 (CEB&HINTLVS OTG £— ROEENEAZLEIERT Tveus_on & Tveus orr DI %CEHLTVED,
OTG OIN>REAFILTHS. ACP W&, 1F1EF 28N Tveus_on & Tveus_orr EBRDE T, FLBNEFIE ACP BENEEENE 12.8ms #&(C
ACGATE1 FlzlZ ACGATE2 M UET . ATBHI OTG ATDIN> RASI#. Tvsus orr IRFREITRIE&(C ACP &£ ACGATEL /2l ACGATE2
BATUET, Trise. Tfalll O ACGATEL. ACGATE2 DI15 EHNEIT FORE(E ACGATEL. ACGATE2 05 — hBEICLHTENDET,

Tfall2 (& VBUS & VCC 0

AN

ST/

YOMERRI T, Tfall2 (FEEMEICLH>TENDET,

Table 6-2. OTG E—REEENLAFLERFR

Value . .
Item Symbol Min. Typ. Max. Unit Condition
VBUS Reverse Output turn-on Time Tveus_on - 5 10 msec
\oltage Output down-off Time Tveus_oFF - 1 5 Msec

© 2020 ROHM Co., Ltd.
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VRBOOST_TRIG bit = 1 VRBOOST_TRIG bit = 0
VRBOOST_EN <0> or VRBOOST_EN <1> =1 VRBOOST_EN <0> or VRBOOST_EN <1> = 0
ACP i i
12.8ms : :
: i Depends on i Tvsus_orr
ey ey - TR
: : : : : e A
Tveus_on Tsoft start C—p | P : :
oot start P P
Soft start time i Trise : i Tfalll:
ACGATE1 or ACGATE2 Slew rate 1.28mV/us ’ i
Unchangeable
VBUS or VCC

Figure 6-1. OTG £—R EE)/EIL >—F>X

Table6-3 (FHERFIPR%Z 5.5A ([CEXTEL. VBUS (C 5.056V 217195 OTG - ROKEFITY , EENSETHSEILEEZFTOFIE
Z5CELTWVE T, Table 6-3.0 Stepl & 2 (3 IADP/RESET i F&E%Z 0.44V KiECT D)\ - RO 7ty MAREZRLTLWE T, Step2
DIFHERERS 20ms (& 10ms U EZERTELTEE W, Step9. Stepl16. Stepl19 M 20ms DIFHEEFR 20ms (CDWTIE, COFREHIIE—
BIDS T AROTREEUTEZZRENIDDET .,

Table 6-3. OTG E—ROLZRATHEH

Step | Step Description SMBus command
1| Uy MXAEEZ S5ms &RIEFI D
2 | Uy MAREZARBRL. 20ms
3 | PROTECT_SET (C 0000h %:%%E write OX3E = 0x0000
4 | MAP_SET (C0001h Z%7E write Ox3F = 0x0001
5 | IOTG_LIM_SET (C 5.5A %:&7E write 0x09 = 0x1580
6 | IBUS_LIM_SET IC 5.5A %#5%7E write 0x07 = 0x1580
7 | VRBOOST_SET (CHAEFE%ETE write 0x19 = OxXXXX
8 | VIN_CTRL_SET (C VIN_ORD Z%&%7E write Ox0A = 0x0080
9 | 20ms 1H#
10 | PROTECT_SET (C 0032h %Z3&TE write Ox3E = 0x003C
11 | MAP_SET (C 0002h %:%7E write Ox3F = 0x0002
12 | CHARGING_CURRENT (C 020Fh %:&TE write 0x14 = 0x020F
13 | PROTECT_SET (C 0000h %&%7E write OX3E = 0x0000
14 | MAP_SET (C0001h %Z:&7E write Ox3F = 0x0001
15 | VIN_CTRL_SET (Z VIN_ORD, VBUS_EN, VRBOOST_TRIG %:&%iE write OXOA = 0x40CO0
16 | 20ms #5#
17 | VIN_CTRL_SET (Z VIN_ORD, VBUS_EN, VRBOOST_TRIG, VRBOOST_EN[0]%Z:%E | write 0xOA = 0x50C0
18 | VIN_CTRL_SET (Z VIN_ORD, VBUS_EN, VRBOOST_TRIG %:&%iE write OXOA = 0x40C0
19 | 20ms #5#
20 | VIN_CTRL_SET I(C VIN_ORD, VBUS_EN, VRBOOST_TRIG, VRBOOST_EN[0]%5%%E | write Ox0A = 0x50C0

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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HAOBEOEENMMERISGES. FRROLZRICHEL TS,

Step | Step Description SMBus command
i} write 0x19 =
1 VRBOOST_SET ([CHHNEBEZRE
OXXXXX

6-3 OTG fREHiaE

OTG BN ERFIPREITHEIRE(SCP) L IIBEERENHDET .

Table 6-4. OTG E—ROESHVIFIE
7.7.2. Electrical Characteristics

Table 7-6 Electrical Characteristics for Reverse Buck/Boost
Adapter=18.0V, Battery=7.4V, LX1=LX2=0.0V, GND=0V, Ta=25"C (unless otherwise noted.)

Value . .
Item Symbol Min. | Typ. | Max. Unit | Condition
<QUTPUT CURRENT Limit>
Output Current Limit Setting Range |rapPRNG 0 4096 8128 mA REGOX09h
Output Current Limit Setting LSB |rapeLSE - 32 - mA —
|rapp1 -2% 4096 +2% mA REG0x09h=1000h
Output Current Limit Accuracy |rapp2 -3% 2048 +3% mA REG0x09h=0800h
(10m Q current sense resistor) lranes -5% 1024 +5% mA REG0x09h=0400h
|rADP4 -10% 512 +10% mA REG0x09h=0200h
<Qutput VOLTAGE>
Output Voltage Setting 1 Vrourt 4.95 5.0 5.05 v REGO0x19h=1380h
Output Voltage Setting 2 Vrout2 5.15 5.2 5.25 vV REG0x19h=1440h
Output Voltage Setting 3 Vrouta 8.91 9.0 9.09 vV REGO0x19h=2340h
Output Voltage Setting 4 Vrout4 11.88 12.0 12.12 v REGO0x19h=2F00h
Output Voltage Setting 5 Vrouts 19.8 20.0 20.2 v REGO0x19h=4E40h
Output Voltage Setting Range VrouTRNG 4.032 - 22.016 A REGOx19h
Output Voltage Setting LSB VRouTLss - 64 - m\/ E—
VBUS_
VBUS Buck/Boost Output Short UvLo
Circuit Protection. ? Vescp - vee U v
VLO
VBUS Buck/Boost OVP Voltage Vrovp - VR{’“{ X - \%
VBUS Buck/Boost OVP Detection | Vzovp_hy Vrout X
‘ - - mV
Hysteresis Range S 1.05

Note: Resister address refer to extended commands

6-4 OTG £— K HAHEFHIR

HAHEFRH 0x09 O IOTG_LIM_SET DALY REBZZEH D ERZ —EICTRLICEMELET . SBICH BRI ASRBELE D
BEMETFLTVWEET,

6-5 OTG E—IR hHiEEIRE (SCP)

VBUS Buck/Boost Output Short Circuit Protection ®&JE(VBUS,VCC_UVLO £EU) % FEIBE VSYS B H5E#gEEERR 20ms
DHAIIA=HDRA— RN WD RNE TRICTYFEILERDET , Y FEILIRREZBEBR T D(CIFI AT BETHS BATT ZBEANLET,

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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Input voltage (BATT)

Output voltage (VBUS)

VBUS_UVLO works
like UVLO.

restart

VBUS UVLO + hysteresys

N\~

o

I—Iﬂ__ Reconnect VBAT to
1
1
1
1
1

DCDC Operation |

Latch DCDC Operation

6-6 OTG E—R HABEERE

HAEEN VRBOOST_SET O 1.1 f&(C12%& DCDC (FEMFZIFLELFT . VRBOOST_SET @ 1.05 BETHOEBEME T I 5418

[EfRFE(3AEBREN DCDC ($BMF2BRLET .

Figure 6-2. OTG E—R HIiEHdRE

6-7 OTG E—Fk Anti-collapse #i8i$® DCDC DEHE

B,

VBUSCLPS_TH_SET (0x0D). VCCCLPS_TH_SET(0Ox0E) Ts%EUIz Anti-collapse #RIEEELDBH HEENMECRSE. DCDC D
FEHMZLELET . Anti-collapse RHEEBELDBENEENEDOIEEIC. VRBOOST_TRIG=0Ah % Disenable—Enable ([LF%&
DCDC OENEFIEIRLET .

7 AT-HADHER

7-1 REAT—HA

Table 7-1 TIIFEEBRAT IRz B TEFT.

Table 7-1. CHGSTM_STATUS QL4
0x00 CHGSTM_STATUS
bit Bit name Description
[14:8] PREV_CHGSTM_STATE | D&DHINDTEE State MR TEET,
[6:0] CHGSTM_STATE IRTEDFE State ZHERTEET.

7-2 RB/AT—IA

Table 7-2 TIF/\WFYUE VSYS DIRREZFEER TEE T

© 2020 ROHM Co., Ltd.
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Table 7-2. VBAT/VSYS_STATUS DL X%

0x01 VBAT/VSYS_STATUS

bit Bit name Description

VSYS &E(d VSYSREG_SET ® 1.05 &

VSYS & (F BATTx1.15 @ 1.05 f&ICTFH%¢ DCDC (SHBEEUAEPRLET .

VSYS_SCP T DCDC MEIELTW3I8E. VBUS/VCC DIREELT VSYS_SCP hREREN
DCDC hi28iURRBRLE S o

USB_SUS = 0 . ALLRST = 0 T DCDC h'{2&L%d.

15 | VSYS_OV
1: [(R2EM. TROVWTNHTIERET S,

(1) VSYSEE x 1.1

(2) BATT x1.15x 1.1

VSYS > VSYS_OVP, VBUS. VCC h4E#HEL TLRL,

VSYS_SCP #&H LT3, USB_SUS=1, ALLRST=1
IREENMEDIRAIL S AT TEHDEF Ao DCDC HYI NI —NSE T U ESHDIRAIL SR T

14 | vSYS_ssD EN
1: Soft-Start finished / 0: Not finished.

VSYS_SCP T DCDC MELELTW3I5E. VBUS/VCC DikEZEL T VSYS_SCP hfEkREN
DCDC g URRBRLE I,

1: VSYS SCP timer expired. / 0: Normal operation.

13 | VSYS_SCP -
VSYS_UVLO 5%7EfE (0x12 VSYSVAL_THH_SET / 0x13 VSYSVAL_THL_SET) %
20ms T EIZEARFLET,
SYFELELET.
VSYS_UVLO 5%7EfE (0x12 VSYSVAL_THH_SET / 0x13 VSYSVAL_THL_SET) %
12 | vsys_uvN TEIBHARIUFT . LEIBLERLET.

1: Low voltage. / 0: Normal voltage.

IBATM_SHORT_SET &£b&. IBATM_AVE_VAL OfEHNAZL, Watch Dog timer
WDT_IBAT_SHORT[15:8]0:%EE%Z LEIBE. bit i 1 (C3%. DCDC 2IEEMEFELLL
R0\,

6 | IBAT_SHORT ]
BATTWDT_SET(0x10) WDT_IBAT_SHORT[15:8] H'5E T,

1: Battery Short Current Detected / 0: Normal operation

BATT &|/£H Ox1E VBATOVP_SET DiREU _ETHHE . DCDC tMELEL. FREBEHELE
U9, BATT EEN Ox1E VBATOVP_SET % TF[E3¢ DCDC EFREBEMEIIEIZUET .

3 | VBAT_OV
1: VBAT > VBAT_OVP/ 0: VBAT < VBAT_OVP with Hysteresis
LREEEIMEDIRAIL 2T T(EHDFR A \WTEBEIRREDIRKIL A5 TT . DCDC. FEEEIME
[FEIELFE A

0 | DEAD_BAT
1: Dead Battery, VBAT < VSYSREG_SET, Detected / 0: Normal operation,
VBAT >= VSYSREG_SET.

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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7-3 VBUS ¢ VCC DART—HA

Table-7-3 Tld VBUS & VCC DIRREZHEFR CTEET

Table 7-3. VBUS/VCC_STATUS DL X%

0x02 VBUS/VCC_STATUS

bit Bit name Description
{REEENMEDIREIL S ZATIEHDER A VACP ¥ UVLO 8% _EEDENEIHEIREILET
12 | VACP_DET
1: VACP detected (over UVLO level) / 0: not detected or low level.
VCC_OVP &L TW5/. DCDC EFRBENEFIELEFET . VCC_OVP BEZ T O5L
DCDC BE(F1EIRLET
11 [ vCC_OvP

1:VCC > VCC_OVP / 0:Normal voltage. (When VCC_EN = 1)
1:VACP > VCC_OVP / 0:Normal voltage. (When VCC_EN = VBUS_EN = 0)

{REFNMEDIREIL S RITIEIHDFEE A Anti-collapse TANERFIPRMENETINZDE 1 (C
BOFE9,

It becomes 1 when the input current limit value is changed by Anti-collapse.

10 | ILIM_VCC_MOD

1: Limit controlled. / 0: No.
REEMEDIRFNL DRI TEHDFER A Anti-collapse Z#&ET3E 1 (CRDFET,

1: VCC Anti-collapse / 0: normal operation. (When VCC_EN = 1)

9 | VCC_CLPS
1: VACP Anti-collapse / 0: normal operation. (When VCC_EN = VBUS_EN =
0)
REEMEDWRINL P ZXFTEdpDER A VCC BIEN UVLO fEZ LB MEIHZIRAILET .
8 | VCC_DET

1: VCC detected (over UVLO level) / 0: not detected or low level.

VBUS_OVP Zt&H U TV, DCDC L FEEEMEHMELELE T . VBUS_OVP EE% T EISE
3 | vBUS_OVP DCDC EiE(S1EIRLET .

1: VBUS > VBUS_OVP / 0: Normal voltage.

REEMEDIRFNL D XA TEHDFER A Anti-collapse TADERFIBIMENEEINSE 1 (C
R2DEY, 1: Limit controlled. / 0: No.

IREFNEDIREIL S RAT(EHDEE Ao Anti-collapse Zi&HT3E 1 (CRDFET,

2 | ILIM_VBUS_MOD

1| VBUS_CLPS
1: Anti-collapse / 0: normal operation.

REBEDIRFIL DRI TEHDEE A VBUS EFEN UVLO 8% EEIIEHESHEIRFNLE

0 | VBUS_DET ER
1: VBUS detected (over UVLO level) / 0: not detected or low level.

7-4 FEBEMF. IAYFRYIRILY. OTG DRAT—HA

Table 7-4 TRFEBEIE. VAVFRYIZHMY. OTG DIRRENHEER TEET

© 2020 ROHM Co., Ltd. No. 63AN152J Rev.002
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0x03

CHGOP_STATUS

Table 7-4. CHGOP_STATUS DL X%

bit

Bit name

Description

MONRST_STATE

ADC OEZSIBBEDL SRFMEZU Y NS 2EN TEET,

1: Reset asserted / 0: Reset released.

ALMRST_STATE

ALARM OEZABIEDL SRHMEZ Y NI 2ENTEETT,

1: Reset asserted / 0: Reset released.

CHGRST_STATE

0x00 M CHG state ZUtwhg 23BN TEET,

1: Reset asserted / 0: Reset released.

OTPLD_STATE

OTPO-RFETUTWIN R TEFT,

1 shows the OTPROM loading is finished./ 0: not finished.

ALLRST_STATE

0x3D M ALLRST pUtzwh Status [CHENERTEET .

1: Reset asserted / 0: Reset released.

7-5 ADC DRAT—HA

Table 7-5 Tl 0x3C OL-TX5% Read 93ZE(CEo T, 0x3D OURYMRRENERINESNMEER TEET

0x3C SYSTEM_STATUS

Table 7-5. SYSTEM_STATUS QLT R4

Bit

Bit name

Description

MONRST_STATE

ADC DEZYBBEDL S 29MEZV Y NI BEN TEFT .

1: Reset asserted / 0: Reset released.

ALMRST_STATE

ALARM OEZABHEDL SRHMEZ Iy NI 2FENTEET,

1: Reset asserted / 0: Reset released.

CHGRST_STATE

0x00 @ CHG state Z2Utyhg3ENTEET,

1: Reset asserted / 0: Reset released.

OTPLD_STATE

OTPO-RETUTLINMEERTEE T,

1 shows the OTPROM loading is finished./ 0: not finished.

ALLRST_STATE

3Dh @ ALLRST Aty b Status (Chah iR TEET,

1: Reset asserted / 0: Reset released.
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7-6 ADC DAT—HADYEYH

ADC 1> ALARM OEZAREEDL T XACDWT, Table 7-6 @ 0x3D OLTRAIC 1 & Write 35, Table 7-5 DRF—HAL TR 5%Z )ty

NUF3
Table 7-6. SYSTEM_CTRL_SET OL>X#
0x3D SYSTEM_CTRL_SET
Bit Bit name Description
MONRST ADC OEBFEAIFED Status L RAZUZYRUET , Setting LSR5y haNFER A
1 Reset. 0 Reset f#kR
ALMRST Interrupt @ Status L X5zUtyhUE T, Setting L2 RA(EUYaNFE A
1 Reset. 0 Reset f#BR
CHGRST Battery F8&¢ USB #RHDL S R5%Z Ty UE T, Setting LSR5y N E B A
1 Reset. O Reset f#BR
OTP O—-RIBENTEET,
OTPLD
1 starts to load the OTPROM data into the internal registers.
ALLRST ADC OEFEAITE. Interrupt. Battery F8EB¢ USB A&H DL SRIIARTEIYRLET,

1 Reset. 0 Reset B

© 2020 ROHM Co., Ltd.

No. 63AN152J Rev.002

55/79

2021.12



Li 1AV E MR —SvREFIVr—>3>)—h Application Note

8 7IVUs—-3ayy-4

8-1 ANERFIE IBUS_LIM_SET=1024mA, VSYS=5.8V

1200.0
1150.0
—— =4,
11000 VBUS=4.5V
T —#— VBUS=5.0V
£ —e— VBUS=5.5V
£ 1050.0
3 —+—VBUS=12V
()] & :f: 0-0-0-0-0-0-0-0-0-0-0-0-0-0-0-¢
[T 4 vV oY \ . a ad v \
T 0s0080808000seas = veus-is
=
o T i e e e
1000.0 VBUS=20V
MIN
950.0 MAX
900.0
100 105 110 115 120 125 130 135
VBAT[V]
Figure 8-1. VBAT vs AN ERFIPRT—4
8-2 REER ICHG_SET=1024mA. VSYS=5.8V
1200.0
1150.0
11000 —4— V/BUS=4.5V
g —=— VBUS=5.0V
| —e— VBUS=5.5V
£ 1050.0
3 —e+—VBUS=12V
(V]
i: —=— VBUS=18V
(&}
1000.0 VBUS=20V
——MIN
950.0 —— MAX
900.0
100 105 110 115 120 125 130 135
VBAT [V]
Figure 8-2. VBAT vs RREE#RT 4
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8-3 FEEE VFASTCHG_REG_SET1=13.2V, VSYS=9.2V

13.400

13.350

13.300

13.250

13.200 74/

L 4

13.150

Charge Voltage [V]

13.100

13.050

13.000

200.0 700.0

1200.0
ICHG_SET [mA]

1700.0

2200.0

—+—VBUS=4.5V
—&—VBUS=5.0V
—e—VBUS=5.5V
—e—VBUS=12V
—=—VBUS=18V
VBUS=20V
—MIN
— MAX

Figure 8-3. REER vs REEBET—4

8-4 RHPEE DCDC #Hh=

100
90 —
80
70
L
."; 60 a=gm=\/SYS=6.5V
2 50 VSYS=9V
E 40 VSYS=11V
w 30 = \/SYS=12V
50 ——\/SYS=17V
e \/SY S =20V
10
0
0.001 0.01 0.1 1 10
IOUT[A]

Figure 8-4. VBUS = 5V $%&5—4
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MERT—4 (HE)

100
90 -
80
70
g 60
>
Q
5 50 a=gme\/SYS=6.5V
' e \/SYS =9V
g 40 — T
b e \/SYS=11V
30 e \/SYS=12V
20 === \/SYS=17V
e \/SYS =20V
10
0 P
0.001 0.01 0.1 1 10
IOUT[A]
Figure 8-5. VBUS = 20V #ZE5T—%4
8-5 HI&E DCDC &#=ZEE)
kRun | i i ] Trig?
CH1: VBUS R ol W ! T AD 1.08W
1@ 6.36V
Offset=12V :
1V/div SO SRR
: L : : Ch1 Max
' i : : 125V
o = -t qwa.} o 1 Chl Min
. 1 : : ; 1.6V
Ch2 Max
8.54 V
CH4: ISYS W ‘: ch3 Min
. i 6.36V
SA/div e
Chi[ 1.00V &EF 1,00V M 2004s| A Chd & 4.00A
chd| 5.00 A%
4000 %
Figure 8-6. VBUS = 12V.VSYS=7.6V Iout = 0.5A & 5.3A
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9 EPmiEE
9-1 ACP-ACN ANEFRHIES
‘RAC = 10mQ

: RAC=10mQ :
—A\W—
L e e - - |
3pcs x 22uF RACP =00 1pesx 1uF
(0805) {0805)
CACP-N = 10uF RACN = 0Q 1pes x 0.1uF
(0402) (0402)

; CACP = OuF CACN = OuF g

Figure 9-1. ACP-ACN [EIf%: ANERIELIEGT

9-2 ACP-ACN AAHI1WH3
- ABI>F>H= 22uF (25V) %x3pcs
32w T HRERU. A-T1 I TNRET RIS F>RIN-10F7 R ERU TS,
-ACN #E#1 (RACN) =0Q
AEPERRERMNIRNTVET . BEERE T CLDADERFIRMBENNERDET,
-ACP #&#1 (RACP) =0Q
-ACP & CAN Of0I>7 >4 (CACP-N) = 10pF

RAC=10mQ

(e T AM— —7

| 3pesx 22uF RACP =00 tl;;;;c]mr
| (osee) CACP-N = 10uF RACN = 00 1pcs x 0.1uF
| (0402)

; CACP = OuF CACN = OuF ;

Figure 9-2. ACP-ACN [EI#%: AHDERI(ILY

9-3 12494

BD99954 (CIE. 4 DOFEIROIEEREER A wF I IR ENHDET,

HWBAOHDHADAE 2.2uH TS, 1299578 EBRT. SEEMEFOANER (In) (COYINER(TriepLe) DEDEINZBOLDES
KT2RENHDET . BREEFIFOETEETR lout (LI IIVEROEDZMIIZEDLIDEEITIRENHDFT . TiLOstEREHREEE
KD Isar EBROFTENTY . BFEEMEIFC(E Iin % Tout (CESEX TRHEUTIZEL,

1
Isar = Iy + 5 (IrippLE)

BEEEMETOA AV TIINETRIE. ADBE (Vin). T1—T4H1I (Deuck = Vout/ViN)« AAYF ISR (fs) « BLUA>45D
53 (L) ([CHFLETD,
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_ Vin X Dpyeg X (1= D)
IrippLE BUCK = fox L

SEEMEPOT1-T1H1 I (Deoost = 1 — (Vin/VBAT))TY,
DI IERIIRDESDTT,

I _ Vin X Doosr
RIPPLE_BOOST = — 7 — 7
fs XL

9-4 ANIVFUY

AN FTHE ARNZRYF LI W I EREOAREVWY TN EREREEE I DMNENHDET. RMS UyTIVER(E, BEE-RTT1-
FAHAIIN 50%DHE ANER InDFED T, I>7 >80 RMS BRI T1—TH1 7N 50%ICRETVGFITHREEL, ROLS
(CREEDENTEFY,

Iy =Ly X+/D X (1—=D)

X7R ¥> X5R BEDIE ESR €329/ F>H(E. ANThyI )2 H 7 H(GELTWSIs, )\ 184 KR MOSFET ORLA>¢0-HA R
MOSFET OY—-ANTEBLHAICEE I ZHENDDET . 12T HOEISBEL. BEOANBELANNLDEETIVLENHDFT,
25V EREMU LD T HEEELTZEN,

3297227298 DC )\A FARIRISHDET COMRBICLDTSTYITD T HOMmIRKIC DC /N PAEENEIMIESNIBES . RNEEN
PLET, FHCANBENSL 2728/ wo—IHhaVNGE. BENMKIEICET 920N DDET. A-h—BkReSRUL TS
(AN

DC A 7RABEZEMNIVIEEZBEL. BLVEEERF IS ER2ETRIRIZNENDIIZENHDET .

9-5 VBUS.VCC AAIVF>Y
19 V~20V DANEEDHZE. 4.7uF0805 HAADI>7>8% 1 AU HERIZE2BENHLET

9-6 ACP AHNIYF Y
19 V~20V DANEEDHZE, 22uF0805 HAADI>7>8% 3 A ERIZE2BEHLET .

Fle. 3T RERATREA T 1IN IA THREVET . A—FT1TIN /A ZADEFBTERVEE. 22uF DI AIRII-107 5%
BRUTIZEW,
(5) T521B226M025ATE100 : 22uF, 25V, 1411 (X

9-7 ACN ANI>YF Y
1uF OO T H%IERL TIZEV, 1pF BLEZIERTI 5L VSYS BOPRBELRDFT DO TERLTLIZEL,

9-8 HHI>F>Y (VSYS)
HAFT B BARYF LTI TINERZRING 20+ R TINEREREVETY, 1127250 RMS EBRASZISNE
ER
T3 T IBRERTDEA—TAINIAZNRELET . A—TATIN /A THFETERVNGEE. 22uF OF>FIRIN—-1>7 > H%ER
LTLIZ&L,

() T521B226M025ATE100 : 22uF. 25V, 1411 (X
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9-9 BATT 17 Y
TSI T ERERTIEA—TAITNIAZINREVET  A—T 1IN JA XA TERVGEE. 22uF OF>AIRIR -7 9 %ER
LTKIZEL,

(f51) T521B226M025ATE100 : 22uF. 25V, 1411 H4X
OTG £—RMDEE(Z(E, Reverse Buck-Boost E—RTEMWETZDT. /\wFUNS VBUS. KU VCC BIICE T BHERRICRRDET, BATT 1>
TOHEADIT B THEELET . ADDDT U HOIEE TREURLLIIC DCN\(VREEZEMILIEEEZIEEL. BVEBEERER
IR BEEETRIRIINENDIIBENHDET .

9-10 Power MOSFETs
9-10-1 Power MOSFETs i&ES %

EHREERZA1YF I NyF)Fv—Sv—IC ([LE, 4 DOIMIF N Fr)L MOSFET MMERZNET . &'~ RSN DT— NFBIEE(F IC A
EOBIRD 5.2V M NENET. 19V~20V OANBIEICE. 30V A EDFEREBED MOSFET ZHEELET
TNEND MOSFET OF' —bFv—2 Qqld 20nC KRiGERDLIITEE I 2MHENHDET

MOSFET 185k, @B REA(vFITIEENEFNET . T1—-T4H49) (D = Vour / Vin) « ANER (In) « MOSFET A
I (Ros on) ) « ADEE (Vin) « RAYFUIREIEER (fs)  A—JAESRE (ton) ATBERE (tosr)

1
Prop =D X Iy® x Rpscony + 3 X Viy X Iy X (ton + toff) X fs

RYIORBMEEEKRZRULET. BHE. MOSFET Ros (on) (& FHSEPREN 100°C EFI2E 50%EMUFT . 5 2 TAE Z1vF
K ERUES, MOSFET OF—>AERIES—>ATRRITY

O—9-4 K MOSFET OEEEKX(L. BB RERSET- FTIFIIEE. RO TIHETEET,

Poottom = (1 — D) X I;y* X Rpscony

BD99954 N'IERIHAE— RTEMEL TLBIBE. BBEENERFOO—Y4 RO MOSFET. RURTEEMNEFD/\ A4 R MOSFET ($ATICRDE
9. ZOFER. JU—K1M—LEF(E MOSFET ORT (A4 A— RE@BLET. RT19(A—ROEHIBEKT. ZOIBABEEBERT (V) .
JERHAE—RIFOER (Inonsyne) « BEUT1—FT4H19)L (D) ([CKFLET,

Py =V X Iyonsync X (1= D)

9-10-2 Power MOSFETs A D=
BRIERIAET\NT TUT—2aV(CFFFIERDOAE MOSFET B&EEL, M5 TIIECOEDD FET ZERATINELNHDET .
BUTFOIBRICED, MOSFET ZilliFERAITBEEHERELTOER A,

)\ (B ReO—Y A ROBEEROGEIRE
BV (COBIENARL

9-11 DCDC FET 4'—ME#i
BT —MEFUE 10QKRE THINENGDDEFT . 0QEPIEETT.

9-12 BATFET
NIILFEEETVFr—> O/, BIRE VSYS BENS/WFUCHNET. LDO OLSCEWELEFIDT, VSYS ENYFUEDBFEZEAV £F
EBEMICIOTIRRK FETioss MREELE T . BAENKESCFEEERNKENE FET OFERNKRERDET . MREV GFFIBERDOAE)
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FET Zi#RL BEEEHOERUTIZE,
FET,pss = AV X ITRICH_SET

AV = VSYSREG_SET — VBAT pinimum

9-13 BATFET ¥'—MEHEISTIY
STIOYEERUET . BGATE ([ 6pA ODEER%ZLEFILT BATFET OF — b A>(ICU

BGATE & BATT RIOEHLFE 470QT. 0.1uF 0I>F>
ST OUTOEERSRE 42ms T, 470Q¢ 0.1pF BAAEMHERETI. I>

#9, Vgs H 2.5V O FET 2ERAULEE. 0.1uF 027>
F>Y CBGATE (& 3300pF FTERETEETY . CBGATE H' 3300pF DBFDIKHT RBGATE (& 1kQEFALTZEW (11-1 BGATE A

ON 32F TORRINEVCEICEERIZIRREZOMER SR).,

RCATL,. {5 sBATFET

RBGATE=4700Q

CBGATE=0.1uF
BATI'T

g CBATT = 10uF

Figure 9-3. BATFET Gate resistor and capacitor circuit

9-14 RET| RRBIBEREI(INS
ImEEn 300mA LNDE/NEGEELVESE(E 3-5. #EimEiR (Termination

REBERLIRTLUE LOMQEHERLTVET, HRIKER
RHBDT1)LIELT Figure9-4 MLSIC SRN & SRP #iiHF(C 0.1

S, BRI
current) (CEEFHLTWRLIIC 20mQUSKEVTERATIRETY . REBER

HF OI>T2BEEHRLET .

CSRP =0.1uF

<_| ’1 RSRP=0Q
—\\W\—¢

£ RSR=10mQ
CSRP-N=0.1uF __
-

RSRN =00

ol

CSRN=0.1uF

Figure 9-4. Charge current filter circuit

9-15 VREF 17 Y
VREF (FAEPEAEDIEED 1.5V HHTY, #EBISFTOHE IPFTI,  (EVK (& 10pF tESENTOEIH, 1uF 2EEHLTEEW)

9-16 REGN 1>7> Y
REGN (FAUEBEAERIFRD 5.2V HHTT, #EIDT>H(EF 10pF T,

9-17 BOOT1, BOOT2 1>7 Y
#322N% BOOT1 H&U BOOT2 I>57>H(d 0.1pF / 50V T,
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9-18 ACGATE1l. ACGATE2 1 7> Y
v 1BRARELTO. 1uF ZIEH I BEEHERLET,

9-19 TSENSE E#fitY—3I25L0070Y
Y-Z25%EAT3HEF. RTS2 £H—3245 10kQ. B : 3435K ZEALTZEL,

)]
Thermistor = NTCG063JF103FTB

(B constant [25/85°C])
Y- HERIFOT )L 7Y SIS RTS1 (£ 5.6kQTT,
TSENSE & GND RICTIVIRAOGIST>Y 0.1uF OIEFZHREUETD.

P-I25%FEALBVNSER}, RTS1 ZEDF. RTS2 % 10kQT GND LTIV LET .
VREF

RTS1

TSENSE

RTS2 CTSENSE = 0.1uF

Figure 9-5. TSENSE resistor circuit

9-20 SCL.SDA F)W7yTig&i
BD99954 (& SMBus2.0 ([CEEHML TW\EY, fZL. STRCHERLTVERA. 400kHz OBWERIRECEMELET. ZDIHEE. T

PYTIEFIEZEL TSN, EVK (& 47kQ% 3.3V AEBERICTIL 7Y ITLTWET,

9-21 IADP/RESET iEii
ANERFIBOFEAEL IADP / RESET TREULE I, DCDC HEIEL TLBEE, AJTERFIBROHIME. RAMS AN ETHIE

NERESNDE THEET .
VREF 7'5 GND ADIEFINSHBEERCBDET. NvTUOHEFEATZHE. EBNE-RTOBEBRNMEINI 508
RIADP1 & RIADP2 O&ETH 200kQRIEEB D LSIHIUBEZAREGRELET

VREF

FEAN I

RIADP1

IADP/RESET

RIADP2 CIADP = 0.1uF

Figure 9-6. IADP/RESET resistor circuit
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10 LA79MN5—->

10-1 LAPUMAI=VEER

- AN EFHR LIRS IE ACN I T RO E-5> 2%8 T3,

- AN EBFARHIEHID ACN IEFHLU ACP I FRENTNILBA S E -T2 ZNBNVLIIRIIELHRT 3.
BETRLIRSIE STN i FHLU SRP I FEENTNILEA VE—H 2 ZNBVESTIRZU TEEHR I 2.

- DCDC @ MOSFET O RLA > EFEBEFARHIEHT D SRP i FRIMEA S E-F > XTI 3.

*GND (MEAE-FVRT 2 [EICHEH T 3.
AAYF T BRNRNSAEIRIERIT THCHRI S, (CIN-FET-COUT) .
*LG1, HG1. LG2, HG2, LX1. B&U LX2 (& VREF. REGN, &fz(& SRP &illigE»/ORE R,

-IADP/RESET. SRN. ACN. ACP. IADP/RESET. TSENSE. VBUS_DPI. VBUS_DMI. VCC_DMI. VCC_DPI ¢ 2ZvF>J{E5(

W5, FFIZESERBO.

*GND E>(& QFN Xy —S 08—\ RICEET I 3.
-BAGSETRINE T BT, ZADETZECEL. GND (HEHIL TEE W,
-REGN J>7>H®D GND IICZ<DETZBCEL TIZEW

10-2 LA7IMI—-B)

Figure 10-1 OEIFER(ER1vF I EMEROERNTENZEPEERLUTVWET . L1 7IMNSI— 4% Figure 10-2 (RUTVWEY,

Vin VSYS
SenseR L
Ql Y Y\ Q4
v J_ ] ‘__|C0
Cin]; Lf Q2 Q3 ’—| ];
BD99954
ACN

ACP

Figure 10-1. BD99954 Schematic Circuit

Cin,
FET FET
Q2 Q1
L
FET
Co Q3
IC
FET

Q4 Thick ACN layout pattern

Vin W

ACP

Figure 10-2. BD99954 Layout Pattern

SenseR . N |
Wire no common impedance

© 2020 ROHM Co., Ltd.
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11 EEAUVPTVRSEEDEER

11-1 BGATE »" ON 93 TORBI RV LICERTZHRKETDEERR

Figure 11-1 (F—#%3—h Figure 1-1 DHEERSEIRI) (C. BGATE ER7 SUs—3 3> E##RUET . R7 £ C15 (&, BGATE (&3
FRERIEA(YTF Q7 OAABHERTIILITY , COTIAIDBETEEICLD. Q7 H'ON I3 TICEEBMINDET, COME. SRTAEBE(.
BATT BENS Q7 ORFAI(A—RD VF FH-RBECANET ., CO8S, J/(yFUBRBNEC, PHTIOEFRABEENDMEVES, 325
LWy MY S BRIREEN HDET . ERRELTIE, U T OSTERICRE S TAHBMEOEREZEL TKREL, C15 (£ 3300pF £T

AJRETY, C15 /' 3300pF DKM R7 (& 1kQEEALTLZEL,

B

X AE

SRP t
'L:n m:Ll Hi 5"_'.5:":
SRN T T—I
| ar
BGATE S H > —
Isource« . _T:N.
BATT ——— E
VREF ﬂ’fﬁ C1F-T
= C10 —t Battery
= T 0.1pF£20%
TSENSE T = -
R"I cie _I:_

Figure 11-1. BGATE=ON £TORE%RHIER

FIAEMEETEEE Q7 1 ON I3ETOIFR] Ton (& FEDFTERTRHSN 42ms TT,
Ton = C15 x Vgs/Isource

BGATE capacitor C15 1 0.1pF £20% (Q7 OF'—bhEE(F C15 ([SHUL/NEV e iESRR)
Charge MOSFET Q7 threshold max : 2.5V (O—A% MOSFET RQ3E120GN {EFIHF)

BGATE current Isource : 6pA £50%

Table 11-1. IRIRDMABFHETELLTO Ton B5fi

Ton(ms) 22 42 100

11-2 DCDC EZEIFDNYTUNSANADFEFHEBFHE EDEER

VBUS/VCC #5#tL. 0x0C : CHGOP_SET2 O bit7 : CHG_EN=1 (FFEAR—JI) DIREET. 0x0C : CHGOP_SET2 O bit6 :
USB_SUS=1 (DCDC=O0FF) -0 (DCDC=0ON) &9%&. BATT h5 VBUS/VCC [CEITERMRNET (FERETR) .

COANZX %, Figure 11-2a (F—%>—h P4 Figure 1-1 (CHIZE) (CRUFT.
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I i
)
i oS!
1 &
T 1

w9

& WP

m
iy 2

W
m

Wr
3

8038354

IMVE

TEHTHI

E-TI i
- .

IH
I
IH

Figure 11-2a. WRERFBEEDANZILA

OANEBRFPRMENNEVD TS AT LABENCEIRT . VBATT N5EfiZ i
@3 AT LAEBELEMAOFEE DCDC (EMELTHED. H'D VBUS MSOEFRAHENINSLVesh, VBATT ZEIRELIZFE DCDC OEHF

LG1 @ Low YA R FET N4> UT VBATT»>4>4745->Low B4 R FET [CEFRNHENS.
@Low Y R FET i'AJUIEFC, VBUS RINOERMMIEIEEN VBUS AOFERERNFEL:

0x0C : CHGOP_SET2 @ bit0 : CHOP_ALL = 1 ¢95¢, JEEEAERE - RIRDFIDT, RAYFJEERD LGL O FET £ HG2 O
FET @ATUEY . CNICIOTIATABEN VBATT BELDBRLRD, VBATT NEERZMHEIBLICHIZETE, HG2 O FET A
TUTWBIzs. FET ORT 154 A — RICL O TR ORI R SERTEN T

UHU. CHOP_ALL (&, VBUS/VCC hEAENZEUyhaN 3z, Figure 11-2b (F—4>—h P18 O LBIORICHINE) O F
v—MNIEEHOBIC, 12ty UTIEEL,

VBUS IR ZACK OKDRa4Z 9T ACK OK D ESDCDCHEENERTC
BEIToHOP ALL="0" &3 F T, CHOP ALL="1"@E=AHEERBLILET,
vaar 7
Veus 7 /
Yoo

YBUS_UYLO

YOL_UYLO

VREF

YREF _LYLO

et T S ¥
L ‘" Under Eroceis ng of Port Detection
w0 " Stable il

OTP Load

Charger Reset e

ityp dU0usec \
0COC Cantro : L DCOC start up
YEUS BC1.7 Detection or 100ms Wait 1 e . aiting  >iDetected or Waited

G Bires or g 00
YCC BCT.2 Detection or 1007s Vait —
freut Current Limit i mum ;’2’;"\:\ Resistor o ; ) Jetting o Reg ster

Step up |m4/10us” (1Gmsec @ [500m&)  Step up AFC Write by ShBus.
[nput Current Limit XXX with Pes itro W > mith Peak Contral X mith Peak Contral
with Peak Control X
Dead Battery Comparator  Initial > Deassertad ((VEBAT is 0K )
If Dead Battsry Comparator is asserted (YEAT is NG),
the input current limit iz dizable to avoid ¥S5YS drop.
Figure 11-2b. CHOP_ALL= 1%34K32591>%
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11-3 DCDC AHAFv /(I DEHIRHEETDERR

BD99954 (CHE#DFFE DCDC (3, BEEROZNER@ £, NyFUNS ADADOERERB L RE. BFE. FREEOEE—RIDE
DORFCE ZAyFIINERICBDFET . BIREEAN, BRI LH AR OESZYI2> T OhSRIRBEOSENFEELET.

BIEDICL 2y M OEFZE(L. EVK Sl TRIEZHEEVILE . Ry M OIROBEESZ THIBFTE 0,
ZOAF—LUT AT D 2 755ENHDET

FUHOERZEEL, FIED (EBMRCLIMBEANFLE) LBRVWIICEE—> O

AAYF Y B PRI CANBVELSCHIEH T2 ——> . @

BUF(C, NEES(CERBALET .

OAHATIZFT>Y%. POSCAP (FEBEHUESHFIVTY) ICEE

Figure 3-3a (T, YT OHENEHTRUES COFRICBVTE. U T OBEIBAINGDFTOT, Ety NEAR T - R0 L, E
HELTIZE L,

JlEfiz 1) DCDC (GEVWARBTENI>T>Y ==> C5

llgfz2) DCDC (SEWI>YT>Y ==> C2

JIEAZ3) 20 ==> (C1,C6,C8,C9
ONECIFILL TIZE W,

FIz. C8,C9 (F. Ry MIHRT, AT IR-MIBERMIITHEVFEA,

a3 o
l ca ]
vaus CI)
( I:s
usB AC
use L{wee
VBUS
1| —— s
cr
D+ VBUS_DPI
VBUS_DM
[} VBUS_ID
- vee_oPl
D Ve DM
D vee_in
£ VIFaV
RS S S
=R =R13 =RI2 2RI Z=R10
VBUS_DPO BD99954
PHY VBUS_DMO
vCe_DPO
VEC_DMO
PROCHOTE
IMVP PMON
out
ACOK
scL
EC SDA
INT#
-?UREF
=r5
=] H—— IADPRESET -
i cir =rs
T = ES

Figure 11-3a. EBDMHROMNETIGEMEDHZI>T Y
@NYFUEDRIC Ay FZE%IT. BIC CV E—RENME

BD9954 (. AMHDEE(CIDENMEE— Rz, FFE(Buck). FBFE(Buck-boost). FFE(Boost)cZ{Ld% DCDC I\ —5%7#E8L T
WEY, CORFDEINEDRF%. Figure 11-3b (CRUET,
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Switching DUTY @VSYS=8.96V, 1MHz, no load
120

Input Buck side  Boost side
nDp T : DSYSTEM Boost Buck-Boost Buck
; 100
—I53 A B
LX1 +——TN— LX2 & B
=1~ =
E} {3 i T ' Battery 60 —
i i | 3
7T w E [m]
a0 — :
| Buck-Boost charger |/ £10% LX1Hside DUTY
20 gt —8—| X2 Lside DUTY
0
4 6 8 10 12 14 16 18 20

Input voltage[V]

Figure 11-3b. FEEEHIEICONT

EMEE—ROYIEDD (Figure 11-3b HOEDIRVEIDOIYY) TE. &)\ ON JULZNMENENEIA BOBEDOZEALICED. 20/
AlF, BretTR0FET, FIRE 2RIy TR JULAEDHD=2ENBE EF=/ULAH I RU=B DEBE T REZENRUFT . OB, )V
IWADBRHEYCRBIET, JOLARIREME T U, ZORIRENS, PIEERIRC A D TR ILICED, E52vIAD T BOEHN BELTHICZS
L3CRDFET,

XFHELTIE, DCDC DRAYF I )L A% BRI CLRVESICT BIzsh, Figure 11-3c DERICAIYFA FET (FRIEH) ZEBIMULEY .
Table 11-3 (C. i&h1 FET OFIHIRESROAF —LZRUET - A(vFA FET OF'— M /KX CPU O GPIO BRETHIFILFT,

SRP

lCH c13Ll H“
T
o HHI

SRN

BGATE

BATT

VREF
.L R3 :‘(:10
TSENSE =
R“I c18

Figure 11-3c. Z(vFF FET :BHMIE

Battery

Table 11-3. XAvFH FET OHHEIEHRORAF— L

SATLAENERE EMFETHIE SFISOMWROAF—A
REBE-R VFASTCHG_SETOfE OFF DCDC%CVHIEICT S
FASTRREE-R (CV) VFASTCHG_SETO/iE ON CVHIHD=sHEIBDE L\, Figure 3-3dT:%EA
FASTRREE—-R (CC) BATT+ICHG x R2 ON CVHIiHO=HEIBDE L\, Figure 3-3e T8
TRICLE,PREFEEBE—R VSYSREG_SETOi&E ON 8.96V—TEH DI, BHIBHEIEN
TATHRU BATT ON DCDCELEDfz8h. BIBDFEELRL

ZZT. CV/CC HlERE O ZFIERRDANZ X AICOWTERBALE I . Figure 11-3d (€ CV HIHFOZIRVKROARH B2 RUET .
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Light Ioad detect comparaior

REGN Loo

s
-
ACP ‘EYGN
+ VFS_ADP )
ACN XA —+
- VREF_ADP
- -
T P
VREF_SYS — Cantm:
- - Logic
]

_.-—>_{g Control Lagic +—|
- = +
+ EGATE
B ____.‘.“—| REF_TRC L~ chage Pump ‘L i J
N M**éf > BATT

BATTAMP T

SYSTEM

FEERAOMOS FETEYZARDA A —422400
SN | SYSTEMBIDFv/(SA0ESROEIICRES

Figure 11-3d. CV Sl OFISVEROAERX

CV B (C(F. BATT inFEBELZ—TEICT S BATT it Fa2 ANETS BATT AMP OIL—ATL-TEIMELET . BATT AMP OJL— 4514
(&. SYSTEM IO AFv/(A(FH L. FFER MOSFET EEFARHIETN ESR ELTRZ. YOmNTE32ET DCDC OFtgh &EIEIC

SINUET . CNICKDBEERRFOUYTILHVNEKRDEY

Lignt lnad detect comparator

s ace A ADHICTRNBBIN—EL B8,

REGH
3 LCOTANI-HEZAL
ACP = ACMH
ACN } VH_ADA‘D_(g' % - YSTEM
VREF_ADP ,'E'r\ = = )
T+ +% = T | CROJII-HRZABL
WREF_SYS g i— = ; =
= 3 = Slope
- xga'__ﬁis’”v.f" ' y— 3 SRP
1‘-\ \\\' Control Loghs +— '? —Eﬂ;;ﬂ
SRN

Figure 11-3e. CC FIfHIBFOZFISNIEIRIOARE X

CC RREBETHI1HEFE. SRP-SRN BOEEN—ECRDLSIC DCDC NDEEEFIHILET . CV REEEFIEERFERRD. 12457557 N
BERN—TELCRBLORFEERD, SYSTEM RINSOEFHTITUTE I — RININDIDDFER Ao ZOT8. EBIRBIHIFICEA>505, B
Fr)(5, BEHEFUCLDTIVINRRRBOET . COeh. BNFr/SAICLSFHR T IRER T IDBHFENSIBCEET B, B]

FRIOUY TV DFELEUBIRDES
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12 ERARSNOTMEER

12-1 74745 /USB DAAY—-ANEEITUIDEDSRWN

Table 12-1 (F=%>—hkP41 8.5.11. VIN_CTRL_SET (CHIZE) (TRUFFLSIC, BD99954 M 2 AMD/\T—R— M3, EBSEIELI%
FETBET, BBEHEDR—NCEBMICYIDEXZENTIREREAREBOTVE Y, (FREHOD bit7 : VIN_ORD DiRIETRIE)

Table 12-1. VBUS/VCC 56— NEEL SRS

8.5.11. VIN_CTRL_SET
VBUS and VCC Control Setting

Command Code: 0AR
Bus Protocol: Read/\Write Word
"Enabling OTG reverse buck boost output to VBUS and VCC both.
“17: Enable / “0": Disable."
15 OTG_BOTH_EN When OTG_BOTH_EN=1 and VBUS_EN=VCC_EN=1, OTG reverse buck
boost output same voltage at VBUS and VCC,
VBUS=YCC=VRBOOST_SEL[14:6]
14 VRBOOST TRIG :II?E:fJer_se buclt( Eoost qperatlon Trigger.
1": Trigger/ “0"; No trigger
Enabling VCC Reverse buck Boost operation.
3 VRBOOST_EN[1] “1": Enable / “0™ Disable.
Enabling VBUS Reverse buck Boost operation.
12 VRBOOST_EN[0] “17- Enable / “0™ Disable.
"Enabling output to VBUS and VCC both.
“1"- Enable / “0™ Disable "
11 PFP_BOTH_THRU When PP_BOTH_THRU=1 and VBUS_EN=VCC_EN=1,
VIN_ORD=0 : Power path output same voltage from VCC to VBUS,
VIN_ORD=1 : Power path output same voltage from VBUS to VCC.
10 reserved
9 reserved
& Lesenved
VBUS / VCC input priority.
7 | VIN.ORD “4™ VBUS prior / “0°- VCC prior
Enabling VBUS input
6 |VBUSEN “1”. Enable / “0”: Disable.
Enabling VCC input.
5 VCC_EN “1": Enable / “0™ Disable.
Disabling the input current limit for avoiding VSYS drop when VBAT is the
4 VSYS_PRIORITY dead-baftery, VBAT is < VSYSREG_SET.
“1”. Disable the input current limit / “0”: Enable the input current limit.
3 PPC_SUB_CAP[1] Power source peak current sub-capability
2 PPC_SUB_CAP[0]
1 PPC_CAP[1] Power source peak current capability
0 PPC_CAPIO]

UH'U. Dead Battery 2E® VSYSREG_SET > VBATT EERF(Z. SZTFAS vy M %EITZIE0HC. BENIEZLRWMIAREROTW
F9, HIRE SwFUBEMEN (2.5V ATF) RRT. VBUS BT, VCC=5V #ANHI(C, VBUS [ 15V 2 AL TH. VBUS (C(EE]

DEDDEEA. —B. U TVSANZETHRVTNS, FREED AN ZHHL TTE .

12-2 USB1.1 % 100mA AN EHRFUSIEXD

4 DOAMIF MOSFET ZERENd 557 fEE DCDC DRk £ B HEERNAEC 100mA OANEFR TFS AT AICEAHHEP/N\YTY

ANDOFEEMTRIR s USB1L.1 AFA&®, USB1.2 /48D SDP  100mA DOENMFZREEL THEDFEA.
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12-3 FEEFIEE VSYS EE{ETICOWNT

FEEIRHCFN\YTINDSYS 1B ZFHTHIC, Figure 12-1 O3> Fv— MORRICFEEBERFIE 7> T D Enable (EN) % 3-
4ms BSETWSIes. ZORI7>T D VFB_CHG=VREF_CHG= 0 &30, 7>TOATYy MAREICLD FB H'5l&tkh 31z DCDC ME
kUL VSYS EENROVILET.

FAST(EN) FAST Charge X Suspend

1 VREF _CHG |

J~4msec

2 EN £ 5
(3) B -A-
SLOPE

VREF_SYS

\:'FB_GHG'::E\' |

(1] vreromwa |~

VREF_BAT

Figure 12-1. VSYS BEROVIDAN=XL(FAST FRER TH(Z I Fv— MNeFEETOVIK])

REHERS =T RAOVWTHRRE T, VSYS EE ROVIDRER(E, FAST FEENSFTEFLE (temp_error, suspend)NDRAT— NEFSEF
(C DCDC DN HHEITS 7> TOBEFE— RN RICHA LTI ZFFIETVBIHTY .

Figure 12-2 DIRREETZZRD FAST FEENSFEEBIFIEADBR(FRKRE)UIZERE. CHG_AMP 15 VSYS_AMP OFIFIICtIEZ N FEE
L&Y, —75. TRICLE, PRE EEBNSFEEBIZLEADBR(FREN)UERE. TRI_AMP MELEERZNDH T DCDC O A HliHZ1T37>
OYBEINFEELFEA.

ZDfzth VSYSREG_SET LS RADFRTE(CLD PRE REDAT— MSFREBEELLINE VSYS BEOROVTFFEELEEA.

DBATT_AMP CViHIHE ShiF it i
@VSYS_AMP  VSYSHIEF B - 4EEE S
@CHG_AMP  FASTR@HI#HA =ik g1k — e
@TRI_AMP  Tricle,PreFe @ ElIi#FA ME ‘ 21k OCPELTENMF
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SYSTEM

+_\ ) P

VREF.SYS | trol «
EN = ope R

+ VFB.CHG p P
A Contral Logic +—{ s i
- P — oA ) =
VREF_CHG ot SR

+ — |
WREF_BAT [ VREF_TRG G

=

Figure 12-2. VSYS E& ROyIELE HIH(FEBREY > TOIREERFREZOITOYIH)

EREICOEES - (HIEFENE) (COWTUTFIGRRETD,

1. NyFURI O
RASNHESNBEE (SATLMEIERE) LRBDE. TYRN\YTFUZEDN\YFUBEMIETLTVSHER. B\ DH T,
—>FAST FEEBIRAE. BGATE ON,VSYS=BATT=12.40V

2. 0x11: VSYSREG_SET % 14.016V [CFRTE
>ERTETE TH5 28.8ms(max) (. PRE FEEICETS, BGATE ON, VSYS=BATT=12.40V

3. OxOC:CHG_EN % disenable (CZ%7E
—>SUSPEND (C3B%. BGATE OFF, VSYS=14.016V. BATT=0PEN

4. 0x11 : VSYSREG_SET % 8.960V ((ERTE
->SUSPEND 1A&E&. BGATE OFF., VSYS=8.960V. BATT=0PEN

12-4 BC1.2 % VBUS R—TEATIROER

VBUS_DPI & VBUS_DMI @4 XHh' IC REBD IADP/RESET {E5(XEHRL. IADP/RESET HtwhaNTLEL. ANERSEIRIMEL S
NFd, VBUS_DPI & VBUS _DMIIIESHNAIINBEE(C(E 0x40 VM_CTRL_SET @ 9bit EXTIADPEN % 0 (C3%7EL. IADP/RESET
@ ADC DAIE% Disenable [CLTLZEW,
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13 PROCHOT

13-1 PMON 3E
IMPV8 (CEERLUIEEBHEZFHER% PMON I FICH I IBIENTEET,

s

0x25 PMON_IOUT_CTRL_SET ®Ewh 8 YN[ 3 : 0]Z%EL T, PMON ZHELET .

he

Hfe% P
S

55}
==

VACP

ADC

IACP

VBAT

IBAT

DAC

PMON=
(VACP*IACP +VBAT*IBAT)

Voltage on PMON pin = GPMON * Resistor

Figure 13-1. PMON imFAZEEIEEI Oy =

MON BiFDSEREL THAU SMIHEFOBEZRIEL TS,
DB (RFT -5 —hOTFRICERHEEINTVET.

Table 13-1. PMON &ExuAU4FIE

PMON
PIN IPMON
—

GPMON

ltem Symbol [ ‘fra;:a | YNt Condition
<PMON>
16 pAW | REGDx25h[2:0]=6h 6.25W Setting
8 PAW | REGDx25h[2:0]=5h 12.5W Setting
Power Monitor Amplifier Gain - LAW R_EGMSh 207 25 Selling
(IPMONY/(VACPIACP + Gpuon 2 AW | REG0x25h[2:0]=3h 50W Setlm.g
VBATXIBAT ) 1 pAW REG0x25h[2:0]=2h 100W Setting
05 - PAW | REG0x25h[2:0]=1h 200W Setting
. 0.25 - PAW | REGDx25h[2:0]=0h 400W Setting
Ipf.ﬁN -5 - +5 % IPMON=50uA
PMON Maximum Current lemonmax 200 HA
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Table 13-2. PMON :&EL SRS

8.5.38. PMON_IOUT_CTRL_SET
PMON and IOUT Output Control Setting

Command Code: 25h
Bus Protocol: Read/Write Word
15 | reserved
14 | reserved
13 | reserved
12 | reserved
11 | reserved
10 | reserved
IOUT Input source select.
9_| IMON_INSEL Stk ibih s iukin
PMON Input source select.
8 PMON_INSEL 0Ob: Measurement Average Value/ 1b: Measurement Value
TOUT enable.
¥ [1OUT_OUT_EN “1": Enable / “0": Disable.
IOUT source select.
s IOUT_SOURCE SHL “1": Input Current / “0": Battery Dis-charge Current.
5 | IOUT_GAIN_SET[1] IOUT gain select.
a Q0h- BVA/Z 04k A0VA/ 7 100 20VAZ 44b- dOVA
PMON Enable.
S PMON_OUT_EN “1": Enable / “0": Disable.
2 | PMON_GAIN_SET[2] PMON gain select.
1 | PMON_GAIN_SET[1] Oh: x1/ 1h: x2/ 2h: x4/ 3h: x8/ 4h: x16/ 5h: x32/ 6h: x64
0 | PMON_GAIN_SET[0]

13-2 Peak Power Control

IMPVS8 (CEEHLUTZ Peak Power Control Z5&EI3ENTEFI, Peak Power Control Z{ERI 355,

VIN_CTRL_SET.PPC_CAP [1 : 0]&8&U PPC_SUB_CAP [1 : 0]CE-I AN ERHIEHZRTEIZENTEFI .

Table 13-3. Peak Power Control $&EL SRS

® VIN_CTRL_SET
VBUS and VCC Control Setting

Command Code: 0Ah
Bus Protocol: Read/Write Word
Bit Symbol Description
3 PPC_SUB_CAP[1] Power source peak current sub-capability
2 PPC_SUB_CAP[0]
1 PPC_CAP[1] Power source peak current capability
0 PPC_CAP[0]

00b

PPC_CAP PPC_SUB_CAP

‘b

Overload Capabilities Description
Peak current equals (IBUS_LIM_SET or ICC_LIM_SET).

01b

00b

Peak current equals 150.0% (IBUS_LIM_SET or ICC_LIM_SET) for 1ms.
Low current equals 97.0% (IBUS_LIM_SET or ICC_LIM_SET) for 19ms.

01b

Peak current equals 125.0% (IBUS_LIM_SET or ICC_LIM_SET) for 2ms.
Low current equals 97.0% (IBUS_LIM_SET or ICC_LIM_SET) for 18ms.

10b

Peak current equals 110.0% (IBUS_LIM_SET or ICC_LIM_SET) for 10ms.
Low current equals 90.0% (IBUS_LIM_SET or ICC_LIM_SET) for 10ms.

10b

00b

Peak current equals 200.0% (IBUS_LIM_SET or ICC_LIM_SET) for 1ms.
Low current equals 95.0% (IBUS_LIM_SET or ICC_LIM_SET) for 19ms.

01b

Peak current equals 150.0% (IBUS_LIM_SET or ICC_LIM_SET) for 2ms.
Low current equals 94.0% (1BUS_LIM_SET or ICC_LIM_SET) for 18ms.

10b

Peak current equals 125.0% (IBUS_LIM_SET or ICC_LIM_SET) for 10ms.
Low current equals 75.0% (IBUS_LIM_SET or ICC_LIM_SET) for 10ms.

11b

00b

Peak current equals 200.0% (IBUS_LIM_SET or ICC_LIM_SET) for 1ms.
Low current equals 95.0% (IBUS_LIM_SET or ICC_LIM_SET) for 19ms.

01b

Peak current equals 175.0% (IBUS_LIM_SET or ICC_LIM_SET) for 2ms.
Low current equals 92.0% (IBUS_LIM_SET or ICC_LIM_SET) for 18ms.

10b

Peak current equals 150.0% (IBUS_LIM_SET or ICC_LIM_SET) for 10ms.
Low current equals 50.0% (IBUS_LIM_SET or ICC_LIM_SET) for 10ms.
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IADP/RESET, IBUS_LIM_SET, IVCC_LIM_SET. BC1.2 O\WINHTHESN AN ERFIPRAIE CUR_ILIM_VAL OBEICHULTT
SLOLICBFREIEA N BIRFIREEDLLENERBVON DI - ZRTEITDFTEFT .

PPC_CAP=01b) 150.0% PPC_SUB_CAP=00b PPC_SUE_CAP=01b PPC_SUB_CAP=10b
) 1250%
10.0%
o 97.0% 870% 200%
20ms — G G
m 2hs 1hm:
PPC_CAP=01b 2000% PPC_SUB_CAP=00b PPC_SUB_CAP=01b PPC_SUB_CAP=108
1500%
125.0%
85.0% 840%
750%
PPC_CAP=11b 2000% FPG_SUB_CAP=00b PRC_SUB_GAP=O1b PPC_SUB_CAP=10b
175%
150.0%
95.0% 920%
50.0%
- Bt
Figure 13-2. Peak Power Control

RTEROANDERHIR
3000mMA TANETHIRZERTE

LUTeEE(C, 125%/10ms. 75%/10ms @ Peak Power Control ZE&E I 3¢, FEEDLIICRDETD,

Sample case timing chart: Input current limit with peak control.
a) After setting the input current limit, the anti-collapse occurred.

\
VBUS VBUS Plugged. \
\
\
BC1.2 Detector >< BC1.2 Detecting or 100ms Waiting >< BC1.2 Detected or 100ms Waited \
100ms~312ms typ.

|
3,000mA for example. !

SEL_ILIM_VAL Initial = 100mA

The ant\—cullapsei occurred,
after setting the input current limit.
3,000mA v
t7&steq back,
because of the anti—collapse.
Step“up, TmA/10us 1,500mA
CUR ILIM_VAL a750mA 20

1.875mA
2,250mA
Input Current Limit

1,125mA

The peak power is controlled on the basis of a value of
the CURILIM_VAL.

For example, the duty is 125%/10ms and 75%/10ms.

Figure 13-3. Peak Power Control s%ERFDANETR IR

© 2020 ROHM Co., Ltd.

No. 63AN152J Rev.002
75/79

2021.12



Li 1 AYVEMIR—SvREF7IVIT—>3> /- b

Application Note

14 NyFUEAHIERZITVWREST TECOIO-Fr—h

==

AN gL ANBRBIRZEREL. FEBIRIE.

RMREBEOIRME TR ELIO-Fv— M FRRCORLES BB T CZEE

LTWET, JO-Fr— MO TERAEOE X F2IIWITHEVIFKITFEENLE T, JO—Fr— MRICEEE SN TV S HHEFREIE—BITT, 7

TV S TRENSETT.

14-1 )WFVEA R ERZTVWRERTEFCTOIO-Fr—b

Charge
operation

A

Battery inserted

BD99954 Slave address =09h

To communicate BD99954
Set MAP_SET
O0x3F MAP_SET [15:0] = 1

0: No
bit USBDETEN = 0
See setup4-1

The internal logic circuit is not

working. —

Does not accept SMBus commands

Yes, port detect
bit USBDETEN =
1

See Setup4-1

BC1.2 detect and Input current
limit setting
Refer flow chart of Figure 2-12

Figure 2-12

VBUS/VCC
inserted

A

Input current limit setting
Refer flow chart of Figure 2-12

0x07 [13:5] IBUS_LIM_SET
0x08 [13:5] ICC_LIM_SET

Set up 0x0C Obit CHOP_ALL = 1 to prevent from backflow
current from battery to input within 100ms AC_OK is changed.

See page63 chapter 11-2.

Always enter every time

0x0C

GOP_SET2

Obit CHOP_ALL =1

Abort
Check if the SMBus settings and
commands are correct

Figure 2-12

UR_ILIM_VAL >
IBUS_LIM_SET?
or
CUR_ILIM_VAL =
ICC_LIM_SET?

Go to Flow 2

Set Input current limit
0x07 [13:5] IBUS_LIM_SET
0x08 [13:5] ICC_LIM_SET

Figure 14-1. ADEGROIO-Fr—h

20ms wait time
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14-2 JWFVEA R ERZTVRER TEFTOIO-Fr— b 7E 2

Flow 2

Protect function Interrupt Setting

0x68
INT7_EN =1
INT6_EN=1
INTS5_EN=1
INT4_EN=1
INT3_EN=1
INT2_EN=1
INT1_EN=1
INTO_EN=1

Interrupt setting
O0x6A 5bit VCC_OVP_DET=1
0x69 5bit VBUS_OV_DET=1
0x6B 5bit VBAT_OV_DET=1
0x6B 7bit IBAT_SHORT_DET=1
0x6C 5bit VSYS_OV_DET=1
0x6C 1bit VSYS_UV_DET=1
0x6C 3bit VSYS_SHT_DET=1
0x6D INT5_SET 5bit TSD_DET=1

Protect function register check

0x02 11bit VCC_OVP
0x02 3bit VBUS_OVP
0x01 3bit VBAT_OV
0x01 6bit IBAT_SHORT
0x01 15bit VSYS_OV
0x01 13bit VSYS_SCP

All register 0

Charging parameter setting
Reference value for each battery cells are table 3-6.

0x11 VSYSREG_SET
0x12 VSYSVAL_THH_SET
0x13 VSYSVAL_THL_SET
0x14 ITRICH_SET
0x15 IPRECH_SET
0x16 ICHG_SET
0x17 ITERM_SET
0x18 VPRECHG_TH_SET
Ox1A VFASTCHG_REG_SET1
0x1B VFASTCHG_REG_SET2
0x1C VFASTCHG_REG_SET3
0x1D VRECHG_SET
Ox1E VBATOVP_SET
Ox1F IBATSHORT_SET
0x48 VBAT_TH_SET
y
Go to Flow 3

Any register 1

Chapter 4

Protection function is done.

Check error status bit.
See chapter4.

Figure 14-2. REZMHEFTCOIO-Fr—h
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14-3 NYFUEANERZITVWRERTIFTOIO-Fr—b HE3

CHG_EN=1
Charging operation start

Protect function Status ChecR
Read following register

0x70
INT7_STATUS
INT6_STATUS
INTS_STATUS
INT4_STATUS
INT3_STATUS
INT2_STATUS
INT1_STATUS
INTO_STATUS

0x72 5bit VCC_OVP_DET=
0x71 5bit VBUS_OV_DET=
0x73 5bit VBAT_OV_DET=

0x73 7bit IBAT_SHORT_DET=

0x74 5bit VSYS_OV_DET=
0x74 1bit VSYS_UV_DET=
0x74 3bit VSYS_SHT_DET=

0x75 INT5_STATUSOTSD_DET=

Chapter 4

Read
0x00 CHGSTTM_STATUS

0x00 CHGSTTM_STATUS

bit [0:6] is following ?
10h 11h 12h 13h 14h 15h 18h 20h 21h 22h 23h 24h 25h 28h
40h

0x00 CHGSTTM_STATUS

Temperature error
Thermal shut down
Battery error.

Check error flag.
See chapter 3 and chapter4.

bit [0:6] is following ?
00h

0x00 CHGSTTM_STATUS

bit [0:6] is following
01h 02h 03h 04h
Normal operation

Check status for problems

0x00 CHGSTTM_STATUS

bit [0:6] is following
05h

Charge complete

Figure 14-3. ERIBHNST TEFTOIO-Fv—b

Suspend

Check error flag.
See chapter 3 and chapter4.

Check error flag.
See chapter 3 and chapter4.
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