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ROHM

SEMICONDUCTOR

Battery Charger IC Series

Boost DC/DC Charger
With Input Current Limiter

BD8664GW BD8665GW BD8668GW

Datasheet

General Description
BD8664GW, BD8665GW and BD8668GW are lithium-ion
battery charger IC’s, suitable for charging 2S batteries
from a 5V source, such as a USB port with DC/DC boost

Key Specifications

B Input Current Accuracy 12%(BD8664GW)
+3%(BD8665GW/BD8668GW)
® Charging Voltage Accuracy 10.5%

topology. B Selectable Input Current
100mA/500mA/900mA/1500mA (max)
Features ®  Charging frequency 1MHz (typ)
m CP/CV Charging B Input Standby Current 71uA(typ)
B Charge-On/ Off control available with EN pin B pattery leakage current while charging is off OpA(typ)
B Integrated Input Detection (VBUSOK)
B Integrated Power Good Package W(Typ) x D(Typ) x H(Max)
B Boost Switching Topology UCSP75M2 2.20mm x 2.20mm x 0.85mm
B Low Ron integrated MOSFET
B Output Short Circuit Protection Line Up
B 0.4mm pitch Chip Scale Package (UCSP75M2) Charge Package Pin Orderable
Voltage 9 number Part Number
Applications 8.30V BD8664GW
DVC, DSC, MID and other Lithium battery-powered 100 USCP75M2 20 BDB6E5GW
portable devices . o5 BDS66EGW
Typical Application Circuit
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Figure 1. Typical Application

OProduct structure : Silicon monolithic integrated circuit ~ OThis product has no designed protection against radioactive rays
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BD8664GW BD8665GW BD8668GW

Datasheet

Pin Configuration (TOP VIEW)

BD8664GW / BD8665GW

Pin Description

BD8664GW / BD8665GW

BD8668GW

No. Name I/0 Description
Al EN I Charging ON/OFF

A2 VBUS I Power input

A3 ISNS I Current sensing

A4 PGOOD 0] Power GOOD output

A5 | VBUSLIM 0] VBUS current limiter output

B1 ICOMP 0] Pin for phase compensation of constant current
B2 VBUSOK (0] VBUSOK output

B3 - - -

B4 ISETIN1 I Current setting pin1

B5 ISETIN3 I Current setting pin3

C1 FSET I Frequency setting pin

c2 - - -

C3 - -

C4 - - -

C5 SWi1 O Inductor connection pin1

D1 VCOMP (0] Pin for phase compensation of constant current connection
D2 ISETIN2 I Current setting pin2

D3 - - -

D4 | ISETOUT2 @) Current setting output2

D5 PGND I Power GND(0.0V)

E1 ACLEN I Automatic current ON/OFF selection pin

E2 GND I GND(0.0V)

E3 | ISETOUT1 (0] Current setting output 1

E4 VFB I Feedback pin of CV charging voltage

E5 Sw2 O Inductor connection pin2

No upper ESD protection diodes are connected to ISETIN1, ISETIN2, ISETIN3, and EN.

© 2015 ROHM Co., Ltd. All rights reserved.
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BD8664GW BD8665GW BD8668GW Datasheet
Pin Description — continued
BD8668GW
No. Name I/0 Description
Al VBUS | Power input
A2 VBUS I Power input
A3 ISNS I Current sensing
A4 PGOOD (0] Power GOOD output
A5 | VBUSLIM (0] VBUS current limiter output
B1 ICOMP (0] Pin for phase compensation of constant current
B2 EN [ Charging ON/OFF
B3 ISETIN3 I Current setting pin3
B4 | VBUSOK @) VBUSOK output
B5 SWi1 O Inductor connection pin1
C1 FSET I Frequency setting pin
Cc2 ISETIN1 I Current setting pin1
C3 ISETIN2 I Current setting pin2
C4 | ISETOUT2 (0] Current setting output2
C5 PGND | Power GND (0.0V)
D1 GND | GND (0.0V)
D2 GND I GND (0.0V)
D3 VCOMP o] Pin for phase compensation of constant current connection
D4 VFB | Feedback pin of CV charging voltage
D5 SW2 O Inductor connection pin2
E1 ACLEN I Automatic current ON/OFF selection pin
E2 GND I GND (0.0V)
E3 GND | GND (0.0V)
E4 VFB I Feedback pin of CV charging voltage
E5 | ISETOUT1 o] Current setting output 1

No upper ESD protection diodes are connected to ISETIN1, ISETIN2, ISETIN3, and EN.

© 2015 ROHM Co., Ltd. All rights reserved.
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BD8664GW BD8665GW BD8668GW Datasheet

Block Diagram

wBus)[ | veus[ | [ ]isns
— |

D Level Shifter
ON/OFF
EN % —— Pt

= + | Internal REG :I
CP Error Amplifier VBUSLIM
o HE o |
L
[ | H
ISETII% 1msec Load SW L SW1
A
ISETIN2 :I
N
[ | PGND
ISETIN3 % L Drver ~|
Reference Voltage
I: % Control e :|
ISETOUTI | I oP/ov SW2
I: _ Control
ISETOUT2 i .
ACLEN %
) p
VCOMP
T 7 7| RampupbyvBUS [ ~ SCP Detection
| 26V
+ |

o
I +— Internal '\
[?K ]
— 3V
VBUSOK I %7
| + |

I: %______________ y_ %IFB)

VBUSLIM soft-start ends CV Error Amplifier
PGOOD

50msec after charging starts

VFB
5oo(|)<i|cz“«|~at2°h;Hz —»
FSET
T T T T
@ND) | [@eND)| [@ND)| | aND || (): NC in BD8665.
Figure 2. Block Diagram
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BD8664GW BD8665GW BD8668GW

Datasheet

Absolute Maximum Ratings (Ta=25°C)

Item Symbol Range Unit
VBUS Voltage Vveus -0.3t0 +7.0 Vv
VBUSLIM Voltage VvBusLIM -0.3 to VBUS+0.3 (Note 3) v
VFB Voltage Vvrs -0.3t0 +13.0 Vv
SW1 Voltage Vsw1 -0.3 to VBUSLIM+0.3 (Note 4) v
SW2 Voltage Vswz -0.3 to VFB+0.3 \Y
Terminal Voltage 1 (Note 1) ViNouTH -0.3 to VBUS+0.3 (Note 3) \%
Terminal Voltage 2 (Note 2) VinouT2 -0.3t0 +6.0 v
Voltage Between Terminals (Note 5) ViNouTs -0.3t0 +0.3 v
Maximum Power Dissipation (Note 6) Pd 1.00 w
Operating Temperature Topr -30 to +85 °C
Storage Temperature Tstg -55 to +150 °C
Junction Temperature Tjmax +150 °C

(Note 1) ISNS, FSET, VBUSOK, PGOOD, VCOMP, ICOMP, ISETOUT1, ISETOUT2

(Note 2) ACLEN, EN, ISETIN1, ISETIN2, ISETIN3

(Note 3) 7.0V against GND
(Note 4) 7.0V against PGND
(Note 5) GND-PGND, VBUS-ISNS

(Note 6) When mounted on 54mm x 62mm PCB. Pd decreases by 8mW per 1°C when Ta is 25°C or higher.
Caution: Operating the IC over the absolute maximum ratings may damage the IC. The damage can either be a short circuit between pins or an open circuit
between pins and the internal circuitry. Therefore, it is important to consider circuit protection measures, such as adding a fuse, in case the IC is

operated over the absolute maximum ratings.

Recommended Operating Conditions (Ta=-30 to +85°C)

Value
Item Symbol Unit Part No.
Min Typ Max

VBUS Voltage Vvsus 4.1 5.0 55 \Y -

8.4 BD8665GW/BD8668GW
VFB Voltage Vvrs 0.0 10.0 Vv

8.3 BD8664GW
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BD8664GW BD8665GW BD8668GW Datasheet

Electrical Characteristics
(Unless otherwise specified, Vveus=5.0V Vvre=7.4V Visetini,23=0V GND=PGND=0V Ta=25°C)

Value . .
Item Symbol Min Typ Max Unit Conditions
VBUS Stand-by Current Ivust - 71 142 MA | Ven= 0.0V, Only VBUSOK is ON
VBUS Operational Current IvBus2 - 2 5 mA | No Switching
Battery Stand-by Current IBATT1 -1 0 +1 MA | Ven= 0.0V
Battery Operational Current IsaTT2 - 60 120 pA | No Switching
Frequency 1 Fosct 0.9 1.0 1.1 MHz | Rrser= 47kQ
Frequency 2 Fosce (1.8) 2.0 (2.2) MHz | Rrser= 22kQ
FSET Output Voltage VFseT - 0.6 - \Y
<Constant Voltage Control Block>
Constant Voltage Charging Vevz 8.258 8.300 8.342 Vv +0.5%, BD8664GW
Accuracy Vovz 8.358 8.400 8.442 V +0.5%, BD8665GW/BD8668GW
< VBUSLIM Current Control Block>
IvBusLIM1 6.0 8.0 10.0 mV | Viserint = 0.0V, Visernz = 0.0V
IvBusLIM2 47.0 48.5 50.0 mV | Viserint = 0.0V, Visernz = 3.3V
Visetint = 3.3V,  Visemine = 0.0V
85.2 88.8 mV )
IvBusLIM3 87.0 BD8664GW, +2%
VBUSLIM Current Accuracy 84.0 900 mv ViseTint = 3.3V,  Visemine = 0.0V
(VBUS-ISNS Voltage) ' ' BD8665GW/BD8668GW, +3%
ViseTint = 3.3V, Visetine = 3.3V
142.1 147.9 mV )
IvBUSLIM4 145.0 BD8664GW, +2%
1400 150.0 mv ViseTint = 3.3V,  Visemine = 3.3V
BD8665GW/BD8668GW, +3%
\L/SVL;ISE_\ll'\BAl.?;-rIr;StSL\I/rZ:Ide) Iveusoce (+15) +20 (+30) mV | Against The Current Set By VsusLim
< PGOOD Block>
PGOOD H Voltage VPGOODH 2.94 3.00 3.06 Vv 2%
PGOOD L Voltage VpcoobL - 0.0 - Vv
<VBUSOK Pin >
VBUS Threshold 1 VVBUSOKTH1 3.9 4.0 41 Vv Veus=LtoH
VBUS Threshold 2 VVBUSOKTH2 3.8 3.9 4.0 Vv Veus=Hto L
VBUSOK L->H Delay Time VVBUSOKDELAY 20 40 - ms
VBUSOK H Voltage VVBUSOKH 2.94 3.00 3.06 Vv +2%
VBUSOK L Voltage VvBUSOKL - 0.0 - vV
<Comparator Block>
VBUS UVLO Threshold VVBUSUVLOON 3.40 3.60 3.80 V
¥Erl4i§hgl\c/jl_\(/)o #;;‘;Ck Vveusuviore | 3.50 3.70 3.90 v
VFB Low Voltage Detection1 VVFBLV1 - 2.4 - Vv VFB=HtoL
VFB Low Voltage Detection2 VvrBLV2 - 2.6 - Vv VFB=LtoH
VFB Overvoltage Detection1 VvEBOV1 8.5 9.0 9.5 Vv VFB=HtolL
VFB Overvoltage Detection2 VvrBov2 9.2 9.7 10.2 \ VFB=LtoH
VBUS Current Automatic Vveusautoth | 3.9 4.0 4.1 V |VBUS=Htol
Selection Voltage 1
VBUS Current Automatic Vveusautotn | 4.0 4.1 4.2 V |VBUS=LtoH
Selection Voltage 1
<Power MOSFET>
VBUSLIM-SW1 PMOS Ron Rswia - 70 - mQ | Iswi=-10mA
VBUSLIM-SW1small PMOS Ron Rswis - 20 - Q Isw1=-10mA
SW2-PGND NMOS Ron Rsw2 - 60 - mQ | Isw2=10mA
SW2 Max Duty Width Tswamaxouty - 80 - ns | Rrser= 47kQ
SW2 Min Duty Ratio TswaminbuTy - 0 - % Rrser= 47kQ
©2015 ROHM Co., Ltd. Al rights reserved. 7/32 TSZ02201-0A1A0AZ00130-1-2
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BD8664GW BD8665GW BD8668GW

Datasheet

Electrical Characteristics - continued

<Input/ Output>

EN/ISETIN1,2,3/ACLEN

L Voltage ViNL - - 0.4 \

EN/ISETIN1,2,3/ACLEN Vini o5 i 55 v

H Voltage

ISETIN1,2 Input Current lINH - 0 - MA | No Pull-Down, Open Is Not Allowed.
EN/ACLEN”SE.HNS Rinz 300 500 700 kQ

Pull-Down Resistor

ISETOUT1,2 L Voltage VouTtL - 0.0 - Vv

ISETOUT1,2 H Voltage VoutH 2.94 3.00 3.06 \Y

This product has no designed protection against radioactive rays.
Pd is the maximum power. Please keep the current to meet power lower than the Pd.

© 2015 ROHM Co., Ltd. All rights reserved.
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BD8664GW BD8665GW BD8668GW

Datasheet

Typical Performance Curves
(Unless otherwise specified, Vvsus=5.0V Vvre=7.4V ViseTin1,23=0V GND=PGND=0V Ta=25°C)

VvrB
2.0V/div.

Ivus
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Figure 3. Feeding Mode Ramp-up (No Load)
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Figure 5. Start-up Waveform
(VFB is Shorten to Ground)
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Figure 4. Feeding Mode Ramp-up (50Q Load)
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Figure 6. Charging Mode Start-up
(100mA mode)
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BD8664GW BD8665GW BD8668GW

Datasheet

Typical Performance Curves - continue

(Unless otherwise specified, Vvsus=5.0V Vvre=7.4V ViseTin1,23=0V GND=PGND=0V Ta=25°C)
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Figure 7. Charging Mode Start-up
(500mA Mode)
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Figure 9. Charging Mode Start-up
(1500mA Mode)
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Figure 8. Charging Mode Start-up
(900mA Mode)
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Figure 10. Changing Current
(100mA to 500mA)
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BD8664GW BD8665GW BD8668GW

Datasheet

Typical Performance Curves - continue
(Unless otherwise specified, Vvsus=5.0V Vvre=7.4V ViseTin1,23=0V GND=PGND=0V Ta=25°C)
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Figure 11. Changing Current
(500mA to 900mA)
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Figure 13. Changing Current
(100mA to 1500mA)
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Figure 12. Changing Current
(900mA to 1500mA)
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Figure 14. Changing Current
(1500mA to 500mA)
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BD8664GW BD8665GW BD8668GW

Datasheet

Typical Performance Curves - continue

(Unless otherwise specified, Vvsus=5.0V Vvre=7.4V ViseTin1,23=0V GND=PGND=0V Ta=25°C)
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Figure 15. Changing Current

(1500mA to 100mA)
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Figure 17. Automatically Changing Current

(900mA to 500mA)
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Figure 16. Automatically Changing Current
(1500mA to 900mA)
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Figure 18. Automatically Changing Current
(500mA to 100mA)
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BD8664GW BD8665GW BD8668GW

Datasheet

Typical Performance Curves - continue
(Unless otherwise specified, Vvsus=5.0V Vvre=7.4V ViseTin1,23=0V GND=PGND=0V Ta=25°C)
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Figure 19. VBUSOK (L to H Delay Time)
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BD8664GW BD8665GW BD8668GW Datasheet

Reference Data
(Unless otherwise specified, Vvsus=5.0V Vvre=7.4V ViseTin1,23=0V GND=PGND=0V Ta=25°C )

VBUS-ISNS Voltage [mV]

50.0 8.34
49.5
8.32
49.0 s
Fo)
()]
3 _—
48.5 S5 830 p——— ———
>
m
48.0 —4.1V|_| < — 4.1V
—— 5.0V 8.28 — 5.0V
47.5 5.5V | 5.5V
47.0 8.26
30 15 0 15 30 45 60 75 90 30 15 0 15 30 45 60 75 90
Temperature[°C] Temperature[°C]
. Figure 21. CV Voltage VBUS Voltage Dependency
Figure 20. CV Voltage vs Temperature (BD866AGW)
844 50.0
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>
8.42 §,
= O 49.0
> g
s [N
S 840 o 485
zZ
o %)
LL 1
> —41V § 48.0
8.38 — 5.0V |+ S
55V 47.5
8.36 47.0
30 15 0 15 30 45 60 75 90 30 15 0 15 30 45 60 75 90
T ture[°C
emperature[C] Temperature[°C]
Figure 22. CV Voltage VBUS Voltage Dependency Figure 23. 500mA Mode CP
(BD8665GW/BD8668GW) Current Temperature Characteristic
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BD8664GW BD8665GW BD8668GW

Datasheet

Reference Data - continue

(Unless otherwise specified, Vvsus=5.0V Vvre=7.4V ViseTiNt 23=0V GND=PGND=0V Ta=25°C)

50.0 3.06
49.5 3.04
>
S —
5 49.0 > 3.02
()] (0]
© (@]
S 2 —
> 485 2 300 — —
b4 Q |
7] Q |
Y (@)
B 48.0 Q 298
)
> — 41V
475 —50V|— 2.96
5.5V
47.0 | | 2.94
30 15 0 15 30 45 60 75 90 30 15 0 15 30 45 60 75 90
Temperature[°C] Temperature[°C]
Figure 24. 500mA Mode CP Figure 25. PGOOD Pin H Voltage Temperature
Current VBUS Dependency Characteristic
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3 € 50
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e ] 5 40
I
30
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Figure 26. Frequency Temperature Figure 27. Efficiency 500mA Mode
Characteristic
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Block Descriptions

1.

VBUS Input Detection Comparator Output (VBUSOK)

VBUS voltage can set VBUSOK. 40ms after detecting that VBUS is higher than 4.0V (typ), VBUSOK turns H (3.0V [typ]).
In case VBUS ramps down, and reaches 3.9V (typ), VBUSOK turns L without any delay. The function works
independently from the condition of EN and thermal shut down.

VBUS VBUSOK
< 3.9V (typ) L 0.0V (typ)
>= 4.0V (typ) H 3.0V (typ)
2. Charging ON/OFF (EN)
ON/OFF is controlled with the EN pin. When EN is L, the IC enters shutdown mode (or USB suspend mode), the battery
leakage current is set to OyA, and all other functions but VBUSOK turns off. EN pin is connected to a 500kQ (typ)
pull-down resistor.
3. USB Current Setting (ISETIN1,2,3)
ISET1 ISET2 ISET3 VBUS Input Current Settings
L L L 100mA (max)
L L H 500mA (max)
L H L 500mA (max)
L H H 500mA (max)
H L L 900mA (max)
H L H 900mA (max)
H H L 1500mA (max)
H H H 1500mA (max)
Note: Open is NOT allowed for ISETIN1,2 pins. No pull-down resistor is connected to ISETIN1, 2 pins. 500kQ (typ) pull-down resistor is internally connected
to ISETINS.
4. VBUS Current Setting (ISETOUT1,2)
ISETOUT1 ISETOUT2 VBUS Current Settings
L L 100mA (max)
L H 500mA (max)
H L 900mA (max)
H H 1500mA (max)
Note: 500kQ(typ) is connected internally to ISETOUT1,2. Even in the case VBUS=0V, the output stays stable.
5. Frequency Setting (FSET)
The PWM switching frequency can be set.
FSET PWM
100kQ 500kHz (typ)
47kQ 1MHz (typ)
33kQ 1.5MHz (typ)
22kQ 2MHz (typ)
6. CV Control Soft-Start
If the system boots up with NO battery, CV control method suppresses the 8.3V (typ) in case of using BD8664GW and
8.4V (typ) in case of using BD8665GW/BD8668GW, on VFB pin, and enters “feeding mode”. In this mode, it will take
40ms (typ) for the VFB to reach 8.4V (typ).
7. Load Switch Function
A PMOS load switch is integrated between VBUSLIM and SW1. When EN=L, the load switch turns off. If a low battery is
connected, charging can be stopped. The integrated load resistors are 20Q (typ) and 70mQ (typ). The higher resistance
is connected during start-up. After 10ms (typ), the lower resistance is connected if no short circuit is detected by VFB pin.
8. OCP for Load Switch
Through a sense resistor between VBUS and ISNS, over-current can be detected while the load switch is on. If the
over-current is constantly detected for more than 1ms, the load switch turns off and latches, and PGOQOD is set L. To
unlatch, the IC must be rebooted by switching EN to low, then back to high; or set VBUS to a voltage lower than UVLO,
then back to the operating VBUS voltage.
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9. Battery Low Voltage Detection (Output SCP)
If during start-up, the battery’s voltage is lower than VFB voltage or the output is shorted to ground, the low-side load
switch will never be turned on, and the high-side load switch will be on for 80ms (typ). But, if the high-side load switch is
kept on for more than 80ms, the load switch is turned off. This function is off after the PGOOD is turned H.

10. Power Good (PGOOD)
The IC is enabled by EN pin. After CV, CP, and soft start, PGOOD condition changes its state from L to H. Inversely,
during thermal shutdown, overvoltage battery and OCP, PGOOD is L.

11. Battery Overvoltage Detection
Due to the VBUS current limiter, overvoltage can occur at VFB terminal during CP charging. This can cause damage to
devices that are connected to the IC. To prevent this, overvoltage protection is integrated. Once overvoltage is detected,
SW2 becomes Hi-Z, the error amp output and soft start are reset to default, and PGOOD is set L. Once VFB voltage is at
a safe level, the IC automatically restarts with soft start.

12. Auto VBUS Current Setting
Once VBUS voltage exceeds 4.1V (typ), the VBUS current set to ISET1 to 3 pins are automatically changed from
1500mA (max) to 900mA (max), from 900mA (max) to 500mA (max), and from 500mA (max) to 100mA (max), while
VBUS is continuously monitored. If ISET1 to 3 are changed after the auto change is done, the initial current that has been
set to ISET1 to 3 will be employed again.

Notes:
(1) 1f VBUS voltage remains lower than 4.1V and current is changed from 1500mA to 900mA, the current will not be
changed to 500mA.
(2) ACLEN has a pull-up resistor. The pin is L if it is open and auto setting becomes active.
(3) It can be turned off by setting ACLEN to H.
(4) It starts to work after the lower resistance load is turned on. Until PGOOD is changed to H, the bus current value
is determined only by ISETIN1 to 3 and will not to be changed by VFB low voltage function.

13. Feeding Mode and Charging Mode

Feeding Mode: If the system boots up with NO battery to the IC, CV control method suppresses 8.3V (typ) for
BD8664GW and 8.4V (typ) for BD8665GW/BD8668GW on VFB pin. During the feeding mode, the constant voltage is
done by the VFB pin.

Charging Mode: If the system boots up with a battery to the IC, CP/CV control method is employed. During charging
mode, the CV/CP function is applied to the battery. The two modes, however, are not internally controllable by the IC. An
application that applies constant output voltage with CV charging is called “feeding mode” and another application that
charges with CV/ CP charging is called “charging mode” in this technical note.
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Timing Chart/Application Information

1. VBUSOK/VBUS Threshold at Automatic Change Current Setting

VBUS

4.1V (threshold for auto current limit) ———————
4.0V (threshold for auto current limit, current decreases at

rising of VBUS)

VBUSOK

Set USB current

Figure 28. VBUSOK/VBUS Threshold at Automatic Change Current Setting waveform

Automatic

change on USB

1. Start-up Waveform at Feeding Mode (No Battery, Light Load)

8.4V

VFB
Boost mode
VBUS
/
/ /
/
/
/
/
———————————————— €T T ey T 7
I .
ISETOUT I Automatic change on USB current
)IT ___________________________
€=~ omseclte) " 7, ,
VBUSOK [
|
|
|
EN [
|
|
20 OHM load switch ON :
gate signal OFF |
. [
Lower resistance | 10msec(typ)
load switch gate k ——3 ON
signal OFF '
70msec(typ)
PGOOD C——-— T

Figure 29. Start-up Waveform at Feeding Mode
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2. Start-up Waveform at Feeding Mode (No Battery, 50Q Load)

8.4v

VFB
Boost mode
VBUS
| 7
/7
/
7/
/
4 /
———————————————— < e T 7
I .
ISETOUT I Automatic change on USB current
)Iv ___________________________
€~ Tomsaclp) T T 77 ,
VBUSOK |
|
|
[
EN :
[
20 OHM load switch ON :
gate signal OFF |
. |
Lower resistance | 10msec(typ)
load switch gate Kk ——3 ON
signal OFF '
70msec(typ)
PGOOD D

Figure 30. Start-up Waveform at Feeding Mode (No Battery, 50Q Load)

3. Start-up Waveform at Feeding Mode(No battery, Heavy Load [Short to Ground])

VBUS
Vour
ISETOUT
€=~ Bomseclvp) " 77

VBUSOK
EN

20 OHM load switch ON 80msec(typ)

gate signal OFF Kk ——— e — = OFF

Lower resistance
load switch gate
signal OFF

PGOOD

Figure 31. Start-up Waveform at Feeding Mode (No battery, Heavy Load [Short to Ground])
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4. \Voltage Waveform to PGOOD at Charging Mode (With Battery)

VFB

VBUS

VBUS Current

40msec(typ) >

ISETOUT | Automatic change on USB current
€~ Domseelmp) T T 72

VBUSOK

EN

20 OHM load switch

) ON
gate signal OFF
Lower resistance | 10msec(typ)
load switch gate Kk ——yON
signal OFF I
70msec(typ)
PGOOD €—————mm s
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Figure 32. Voltage Waveform to PGOOD at Charging Mode (With Battery)

Operation from Feeding Mode to Charging Mode

During feeding mode, after the output started up with 8.3V(typ) for BD8664GW and 8.4V(typ) for
BD8665GW/BD8668GW, if the battery has to be connected and the mode has to change to charging mode, set EN to L
then H to enable CP charging. This turns PGOOD pin to L then H. Note that VBUS current may exceed the set value
unless the EN is set L once.

Operation from Charging Mode To Feeding Mode

During charging mode, if the mode has to change to feeding mode, set the EN to L, detach the battery, then set EN to H
again. This turns PGOOD pin to L, ramps up VFB to 8.3V (typ) for BD8664GW and 8.4V (typ) for
BD8665GW/BD8668GW by feeding mode, and turns PGOOD to H, afterwards. Note that the overcurrent protection may
occur unless the EN is set L like aforementioned VFB overvoltage detection waveform.

Battery Overvoltage Detection Waveform

During charging, if the battery is detached by a user, Vour will go higher as the mode changes to feeding mode. In this
scenario, to prevent damage to devices connected to this IC, OVP is integrated. PGOOD has to be turned off to L when
OVP is detected. Soft-start is again implemented when Vour goes low due to its output load.

In the application circuit example, note that the VFB node goes down to VBUS -1Vf, as determined by an external
schottky diode.

(o1, T
OVP unlatched
8.4V (BD8665GW/BD8668GW)
Chargin SW2=Hiz
Vour 9ing ! 8.3V (BD8664GW)
,"'
Battery is g
detached
- Soft-start restart
3.0V
PGOO
D

Figure 33. Battery Overvoltage Detection Waveform
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8. Precaution on Voltage Application between Constant-Voltage Charging Voltage and OVP
When the voltage between constant-voltage charging voltage and OVP is applied to the VFB node, (e.g., An AC adapter
is unplugged when the AC adapter voltage is applied to the VFB pin), the VFB terminal drops drastically, so avoid the
above mentioned condition.

Application Components Selection
1. Frequency Setting (FSET) Resistor

FSET Resistor vs Frequency

10000
—_— M
~
& 1000 n
c
g
5 —
C
\\
\\
\
100 ~

10 100 1000
FSET Resistor [kQ]

Figure 34.. Frequency Setting (Fser) Resistor

2. Inductor Selection
Inductance for the boost switching affects its ripple current and ripple current at feeding mode. The ripple voltage is
inversely proportional to the inductance and switching frequency so that the inductance must be higher if the frequency is
lower. In other words, the inductance can be smaller if the frequency is higher. However, if the inductance changes, since
the LC cutoff frequency changes, the phase compensation of ICOMP and VCOMP may have to be changed.

PWM Inductance Output Capacitance | ICOMP Time Constant VCOMP Coefficient
1MHz(typ) 4.7uH 40uF 200Q), 0.1yF serial 47kQ, 0.1uF serial
XIf the external coefficient is changed from the designated value above, check the open-loop gain phase carefully.
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Example of Recommended Circuit
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Charge ON/OFF |—>D_%, S Level Shifter
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EN —_Ir Internal REG
= + |
0.1uF 200 P o= j—‘

J

. VBUSLIM
| | H CP Error Amplifier) I 47uF
= -l T
ocP
ISETIN1 1msec Load SW Swi
K
|
1

ISETIN2 ) ] l %

! PGND
Input Current % > _I 1 47uH
Control ISETIN3 1 Driver -
100mA/500mA/ - Reference Voltage |
900mA/1500mA % Control
ISETOUT1 1 . SW2
o Gontrol
ISETOUT2 % .

: \ 4

ACLEN % RB070M-30
= 3

0.1uF 47k VCOMP
1H ‘

_,
|
|
|
|
|
|
|
|
|
|
1
|

o

SCP Detection
26V

4%

VBUSOK3.0V Output < _| R;f
VBUSNGO.0V Output VBUSOK : ~ ?7

+ |

o I|H|J§‘

3.0V at start-up during ; ; j
chargingVBUSOK3.0V output ’ VBUSLM softstartends [ VFB
0.0V before start-up charging CV Error Amplifier

50msec after charging starts
PGOOD % i
= | | A AN
v vy

VFB SYSTEM

47k Q
I VVV SOIS(:Icz“Etzoh;Hz I 30uF
FSET 479 }‘ —

'

= = = = VBusLim
T T T T HOST
GND E GND E GND E GND \:El
= = = = BATT+
BATTERY
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-4
Figure 35. Example of Recommended Circuit
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Input/Output Pin Immediate Circuit

Pin No. Pin Name Pin Immediate Circuit Function
(BD8668GW)
A1/A2 VBUS USB power input
A5 VBUSLIM veus [} < VBUSLIM | USB current limiter
D1/D2 GND b Ground
/E2/E3 A A
C5 PGND Power Ground
A3 ISNS VBUS Current detection amp input
ISNS
GND .
A4 PGOOD [ ] veusum Logic output (with pull-down resistor)
B4 VBUSOK
C4 ISETOUT2
E5 ISETOUT1
—{]
A
—{ ] anp
B1 ICOMP veusL vBus Error amp output
D3 VCOMP
—1{ ]
A
[] ono
B2 EN vBusLiM [_| Logic input (with pull-down resistor)
E1 ACLEN
B3 ISETIN3 §
500k Q EI
(typ.)
GND [ |

© 2015 ROHM Co., Ltd. All rights reserved.
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Input/Output Pin Immediate Circuit - continued

Pin No. Pin Name Pin Immediate Circuit Function
(BD8668GW)
c2 ISETINT vBusLM [} Logic input (without pull-down resistor)
C3 ISETIN2 §
-—[>o—
GND [ }—e
B5 SWi1 VBUSLIM Load switch output
Inductor connection1
SW1
GND
C1 FSET » [ Jveusuw | Frequency setting resistor terminal
E A
A
] FseT
A
o GND
D4 VFB VFB CV charging voltage feed-back terminal
E4 VFB 4
GND _
D5 SwW2 ———o ] vrs Boost switching terminal
I_TE] Inductor connection 2
q SW2
GND
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Thermal Reduction Characteristics
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Power dissipation Pd [W]

1.0
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|

75

Temperature Ta [°C]

Figure 36.. Power Dissipation (Mounted on a 4-layer substrate board)
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