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AN30235A
2-Channel Step-up/down DC-DC Converter

Overview

AN30235A is a 2-channel step-up/down DC-DC converter with fixed switching frequency.

With one inductor for each channel, it can stably supply step-up/down voltages from two lithium-ion cells.

It has built-in N-channel MOSFET of low on resistance, allowing high efficient operation with fewer external components.

Features

Wide range of input voltage (4.0 V to 8.4 V)

2-channel step-up/down DC-DC converter

DDCA: 4.5 V to 6.0 V / 850 mA 

DDCB: 4.8 V / 1250 mA to 7.0 V / 800 mA 

 High-accuracy feedback voltage (± 2%)

 Synchronous rectifying system

 Bootstrap circuit

 Phase compensation

Forced CCM (Continuous Conduction Mode)

1-MHz fixed switching frequency

Digital soft start (5 ms)

Shutdown function

Short circuit protection with timer latch

Power OK function

Applications

Digital single lens reflex camera

Package

36-pin wafer level chip size package (WLCSP)

Size: 3.16 mm × 3.06 mm (0.5 mm pitch)

Structure

Bi-CMOS IC



AN30235A

4Ver. AEB

Application Circuit Example

Notes) This application circuit is an example. Operation of mass production set is not guaranteed. Perform enough evaluation and verification on the 

design of mass production set.

In case of not using CHB block, set up following pins as mentioned below. Otherwise, failures like malfunction or others might occur.

Left open: Pin A3 (LXB2a), Pin A5 (BSB2), Pin B1 (LXB1a), Pin B2 (LXB1b), Pin B3 (LXB2b), Pin C2 (BSB1) and Pin C3 (POKB)

Connected to GND: Pin A4 (VOBa), Pin B4 (VOBb), Pin B5 (ENB) and Pin B6 (FBB)

Connected to Pin C6 (VIN): Pin C1 (VINB)

In case of not using CHA block, set up following pins except Pin C3 (POKB), TBD, as mentioned below. Otherwise, failures like malfunction or   

others might occur.

Left open: Pin D2 (BSA1), Pin E1 (LXA1a), Pin E2 (LXA1b), Pin E3 (LXA2a), Pin F3 (LXA2b), Pin F5 (BSA2) and Pin D3 (POKA)

Connected to GND: Pin E4 (VOAa), Pin E5 (ENA), Pin E6 (FBA) and Pin F4 (VOAb)

Connected to Pin C6 (VIN): Pin D1 (VINA)
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Block Diagram

Note) This block diagram is for explaining functions. Some circuit blocks may be omitted, or simplified.
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Pin Layout (Bottom View)

BOTTOM VIEW
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Notes) Pin C1 (VINB) and Pin D1 (VINA) are connected via internal wiring.

Pin A2 (PGB) and Pin F2 (PGA) are connected via internal wiring.
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Pin Descriptions

Test circuit inputOutputTP4F6

Bootstrap for channel-A step-upInputBSA2F5

Channel-A outputOutputVOAbF4

Test circuit inputInputTP1F1

Feedback voltage input for channel-AInputFBAE6

Channel-A enable inputInputENAE5

5-V regulator outputOutputVREG5D6

Reference voltage outputOutputVREFD5

GND for digital circuitGroundDGNDD4

POK output for channel-AOutputPOKAD3

Bootstrap for channel-A step-downInputBSA1D2

Supply voltage input for channel-APower SupplyVINAD1

Supply voltage input for internal circuitsPower SupplyVINC6

3.1-V regulator outputOutputVREG3C5

Coil connection for channel-A step-upOutputLXA2bF3

PGND for channel-AGroundPGAF2

Channel-A outputOutputVOAaE4

Coil connection for channel-A step-upOutputLXA2aE3

Coil connection for channel-A step-downOutputLXA1bE2

Coil connection for channel-A step-downOutputLXA1aE1

GND for analog circuitGroundAGNDC4

POK output for channel-BOutputPOKBC3

Bootstrap for channel-B step-downInputBSB1C2

Supply voltage input for channel-BPower SupplyVINBC1

Feedback voltage input for channel-BInputFBBB6

Channel-B enable inputInputENBB5

Channel-B outputOutputVOBbB4

Coil connection for channel-B step-upOutputLXB2bB3

Coil connection for channel-B step-downOutputLXB1bB2

Coil connection for channel-B step-downOutputLXB1aB1

Test circuit inputInputTP3A6

Bootstrap for channel-B step-up InputBSB2A5

Channel-B outputOutputVOBaA4

Coil connection for channel-B step-upOutputLXB2aA3

PGND for channel-BGroundPGBA2

Test circuit inputInputTP2A1

DescriptionsTypePin NamePin No.
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Absolute Maximum Ratings

Operating Supply Voltage Range

*1V10
VIN, VINA,

VINB
Supply voltage1

—A—ICCSupply current2

NotesUnitRatingSymbolParameterA No.

*3°C–55 to +150TstgStorage temperature5

*3°C–20 to +85ToprOperating ambient temperature4

*2W0.113PDPower dissipation3

Notes) *1: The values are defined, provided that the IC is used within all of the above absolute maximum ratings including the power dissipation.

*2: The power dissipation shown is the value at Ta = 85°C for the independent (unmounted) IC package without a heat sink. When using this 

IC, refer to the PD-Ta diagram of the package standard and design the heat radiation with sufficient margin not to exceed the allowable 

value based on the conditions of power supply voltage, load, and ambient temperature.

*3: All ratings are at Ta = 25°C, except the power dissipation, operating ambient temperature, and storage temperature.

Note) *1: The value is defined, provided that the IC is used within all of the above absolute maximum ratings including the power dissipation.

Supply voltage range *1V4.0 to 8.4
VIN, VINA,

VINB

NoteUnitRangeSymbolParameter

Note) The absolute maximum ratings are the limit values beyond which the IC may be damaged. Operation is not guaranteed under these conditions.
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Notes)  The allowable current and voltage ranges are limit values beyond which the IC may be damaged. Operation is not guaranteed under these 

conditions.

Rating voltages are voltages on each pin, with respect to the GND. GND denotes the voltage of AGND, DGND, PGB and PGA. 

(GND = AGND = DGND = PGA = PGB)

Do not apply external current or voltages to any pins except mentioned below.

Allowable Current and Voltage Ranges

—V
– 0.3 to

(VINA + VREG5 + 0.3)
BSA1D2

—V
– 0.3 to

(VOA + VREG5 + 0.3)
BSA2F5

—V
– 0.3 to

(VINB + VREG5 + 0.3)
BSB1C2

—V
– 0.3 to

(VOB + VREG5 + 0.3)
BSB2A5

—V– 0.3 to 3.6
POKA

POKB

D3

C3

—V– 0.3 to 3.3
FBA

FBB

E6

B6

– 0.3 to 3.6
ENA

ENB

NotesUnitRating VoltagePin NamePin No.

—V
E5

B5
*2V– 0.3 to 10

VOAa

VOAb

E4

F4

*2V– 0.3 to 10
VOBa

VOBb

A4

B4

*1 

*2
V– 0.3 to (VINA + 0.3)

LXA1a

LXA1b

E1

E2

*1 

*2
V– 0.3 to (VOA + 0.3)

LXA2a

LXA2b

E3

F3

*1 

*2
V– 0.3 to (VINB + 0.3)

LXB1a

LXB1b

B1

B2

*1 

*2
V– 0.3 to (VOB + 0.3)

LXB2a

LXB2b

A3

B3

Pin No. NotesUnitRating VoltagePin Name

Notes) *1: Do not exceed 10 V for specified voltage.

*2: Applying external voltage into these pins is prohibited, because they are output pins.
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—V5.35.04.7No loadVREG5VREG5 output voltageE1

VREG Characteristics (Linear Power Supply)
VIN = 7.4 V, Output Capacitance: 1.0 µF (Rank-B)

—V1.2481.2361.224DDCA, B switching OFFVREFVREF pin voltageD1

REF Characteristics (Reference Voltage)
VIN = 7.4 V, Input Capacitance: 1.0 µF (Rank-B), Output Capacitance: 1.0 µF (Rank-B)

—kΩ——400―RPDWNPull-down resistanceC3

—V0.4—0—VILInput voltage (Low)C2

—V3.3—2.2—VIHInput voltage (High)C1

Enable Characteristics (ENA, ENB)
VIN = 7.4 V

—V—0.20.08—VHYSR3VREG3_UVLO hysteresis voltageB9

Consumption Current Characteristics
VIN = 8.4 V

—µA5——ENA = ENB = 0 VISHDNShutdown consumption currentA1

UVLO Characteristics

—V—3.303.0—VUUVLVIN_UVLO detection voltageB1

—V3.02.75——VR3UVLNVREG3_UVLO release voltageB8

—V—2.552.30—VR3UVLVREG3_UVLO detection voltageB7

—V—0.200.15—VHYSR5VREG5_UVLO hysteresis voltageB6

—V3.853.5——VR5UVLNVREG5_UVLO release voltageB5

—V—3.33.0—VR5UVLVREG5_UVLO detection voltageB4

—V—0.200.15—VHYSUVIN_UVLO hysteresis voltageB3

—V3.853.50——VUUVLNVIN_UVLO release voltageB2

—V3.253.12.95No loadVREG3VREG3 output voltageE2

Limits

Typ
Unit

Max
Notes

Min
ConditionsSymbolParameterB No.

Electrical Characteristics

Note) Ta = 25°C±2°C, unless otherwise specified.
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Note) *1: This indicates the characteristics in test mode.

—%999591—VTHRPOKAPOK release voltageF11

—mV82.5——

Iout = –1 mA

ΔVout = | Vout(VINA = 4.0 V) 

– Vout(VINA = 8.4 V) |

REGLDDCALine regulationF21

—kΩ1.0———RONPOKAOn resistance of POKA pinF22

—mA1510—

VIN = 8.4 V, no-load output

ENA = 3.3 V, ENB = 0 V

IoutA = 0 A , VoutA = 5.5 V

ICCAConsumption current A0F1

150 ―mV10050—VRSCDDCBRapid SCP detection voltageF13

—ms13010070—SCDELDDCASCP detection delay timeF12

—mV82.5——

VINA = 4.0 V, 8.4 V

ΔVout = | Vout(–1 mA) –

Vout(－220, –850 mA) |

REGINDDCALoad regulationF20

*1MHz1.210.8VINA = 4.0 V to 8.4 VFSDDCASwitching frequency 0F19

—V5.5835.55.417
VINA  = 8.4 V

Iout = –850 mA
VODDCA3Output voltage A3F4

—ms5.64.63.6
VINA = 4.0 V

Vout = 5.5 V,  Iout = –1 mA
SSDDCA1Soft start time 1F5

—ms5.64.63.6
VINA = 8.4 V

Vout = 5.5 V,  Iout = –1 mA
SSDDCA2Soft start time 2F6

—%858075—VTHDPOKAPOK detection voltageF10

—Ω100———RDCDDCA
On resistance of discharge 

switch
F14

—Ω0.180.125—VINA = 7.4 VRONH1DDCA
On resistance of high-side 

input switch
F15

—Ω0.200.14——RONL1DDCA
On resistance of low-side input 

switch
F16

—Ω0.180.125—Vout =  5.5 VRONH2DDCA
On resistance of high-side 

output switch
F17

—Ω0.200.14——RONL2DDCA
On resistance of low-side 

output switch
F18

—V5.5835.55.417
VINA  = 4.0 V

Iout = –220 mA
VODDCA2Output voltage A2F3

DDCA Characteristics (Synchronous Rectification / Step-up/down / Fixed Frequency / Current Mode / DC-DC Converter)
Input Voltage: VINA = 7.4 V, Output Voltage: Vout = 5.5 V, ENB = 0 V (Unless otherwise specified)

Input Capacitance: 10 µF, Output Capacitance: 44 µF (Effective value: at least 22 µF)

Choke Coil: NR6020T4R7M, L = 4.7 µH

—V5.5835.55.417
VINA = 4.0 V, 8.4 V

Iout = –1 mA
VODDCA1Output voltage A1F2

Limits

Typ
Unit

Max
Notes

Min
ConditionsSymbolParameterB No.

Electrical Characteristics (continued)

Note) Ta = 25°C±2°C, unless otherwise specified.

For the circuit current Iout, “+” denotes current flowing into the IC, and “-” denotes current flowing out from the IC.
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—%999591—VTHRPOKBPOK release voltageG11

—mV105——

Iout = –1 mA

ΔVout = | Vout (VINB = 4.0 V) 

– Vout (VINB = 8.4 V) |

REGLDDCBLine regulationG21

—kΩ1.0———RONPOKBOn resistance of POKB pinG22

—mA1510—

VIN = 8.4 V, no-load output

ENA = 0 V, ENB = 3.3 V

IoutB = 0 A, VoutB =7.0 V

ICCBConsumption current B0G1

―mV15010050—VRSCDDCBRapid SCP detection voltageG13

—ms13010070—SCDELDDCASCP detection delay timeG12

—mV105——

VINB = 4.0 V, 8.4 V

ΔVout = | Vout (–1 mA) 

– Vout (–160, –800 mA) |

REGINDDCBLoad regulationG20

*1MHz1.210.8VINB = 4.0 V to 8.4 VFSDDCBswitching frequency 0G19

—V7.1057.06.895
VINB = 8.4 V

Iout = –800 mA
VODDCB4Output voltage B3G4

—ms5.64.63.6
VINB = 4.0 V

Vout = 5.5 V,  Iout = –1 mA
SSDDCB1Soft start time 1G5

—ms5.64.63.6
VINB = 8.4 V

Vout = 5.5 V,  Iout = –1 mA
SSDDCB2Soft start time 2G6

—%858075—VTHDPOKBPOK detection voltageG10

—Ω100———RDCDD2P9
On resistance of discharge 

switch
G14

—Ω0.140.10—VINB = 7.4 VRONH1DDCB
On resistance of high-side 

input switch
G15

—Ω0.200.14——RONL1DDCB
On resistance of low-side input 

switch
G16

—Ω0.140.10—Vout =  7.0 VRONH2DDCB
On resistance of high-side 

output switch
G17

—Ω0.200.14——RONL2DDCB
On resistance of low-side 

output switch
G18

—V7.1057.06.895
VINB = 4.0 V

Iout = –160 mA
VODDCB2Output voltage B2G3

DDCB Characteristics (Synchronous Rectification / Step-up/down / Fixed Frequency / Current Mode / DC-DC Converter)
Input Voltage: VINB = 7.4 V, Output Voltage: Vout = 7.0 V, ENA = 0 V (Unless otherwise specified)

Input Capacitance: 10 µF, Output Capacitance: 44 µF (Effective value: at least 22 µF)

Choke Coil: NR6020T4R7M, L = 4.7 µH

—V7.1057.06.895
VINB = 4.0 V, 8.4 V

Iout = –1 mA
VODDCB1Output voltage B1G2

Limits

Typ
Unit

Max
Notes

Min
ConditionsSymbolParameterB No.

Electrical Characteristics (continued)

Note) Ta = 25°C±2°C, unless otherwise specified.

For the circuit current Iout, “+” denotes current flowing into the IC, and “-” denotes current flowing out from the IC.

Note) *1: This indicates the characteristics in test mode.
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—V—0.2――VHYSHysteresis voltagec1

REF Characteristics (Reference Voltage)
VIN = 7.4 V, Input Capacitance: 1.0 µF (Rank-B), Output Capacitance: 1.0 µF (Rank-B)

TSD Characteristics (Reference Voltage)

VIN = 7.4 V

—°C—170150—TSDTSD detection temperatureh1

—V1.2541.2361.218

Ta = –20°C to 85°C

Vin = 1.8 V to 5.41 V

Iout = 0 µA

VREFVREF pin voltaged1

Enable Characteristics (ENA, ENB)
VIN = 7.4 V

Limits

Typ
Unit

Max
Notes

Min
ConditionsSymbolParameterB No.

Electrical Characteristics (Reference Values for Design)

Note) Ta = 25°C±2°C, unless otherwise specified.

For the circuit current Iout, “+” denotes current flowing into the IC, and “-” denotes current flowing out from the IC.

If, by any chance, the problem caused by these characteristics occurs, we will respond in good faith to user concerns.
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—%958065VINA  = 4.0 V to 8.4 VDMAXA
Maximum duty cycle of 

step-up
f7

—V6.0—4.5—VOUTA
Setting range of output 

voltage
f3

—nA—–10——IFBA
Input bias current of FBA 

pin
f2

—V1.021.00.98
Ta = –20°C to 85°C,

VINA = 4.0 V to 8.4 V
VFBAFBA pin voltagef1

—MHz1.2510.75VINA = 4.0 V to 8.4 VFSASwitching frequencyf6

—V5.615.505.39

Ta = –20°C to 85°C,

VINA = 4.0 V to 8.4 V

Iout = –1 mA to –850 mA 

The dispersion of external resistance 

connected to FBA pin is ignored.

VOAOutput voltagef4

—mV—25—

VINA = 4.0 V, 8.4 V

Iout = –1 mA to –850 mA

ESR (Co) = 2.5 mΩ

VOAROutput ripple voltagef5

DDCA Characteristics (Synchronous Rectification / Step-up/down / Fixed Frequency / Current Mode / DC-DC Converter)
Input Voltage: VINA = 7.4 V, Output Voltage: Vout = 5.5 V (Unless otherwise specified)

Input Capacitance: 10 µF, Output Capacitance: 44 µF (Effective value: at least 22 µF)

Choke Coil: NR6020T4R7M, L = 4.7 µH

Limits

Typ
Unit

Max
Notes

Min
ConditionsSymbolParameterB No.

Electrical Characteristics (Reference Values for Design) (continued)

Note) Ta = 25°C±2°C, unless otherwise specified.

For the circuit current Iout, “+” denotes current flowing into the IC, and “-” denotes current flowing out from the IC.

If, by any chance, the problem caused by these characteristics occurs, we will respond in good faith to user concerns.
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—%958065VINB  = 4.0 V to 8.4 VDMAXB
Maximum duty cycle of 

step-up
g9

—V7.0—4.8—VOUTB
Setting range of output 

voltage
g3

—nA—–10——IFBB
Input bias current of FBB 

pin
g2

—mV—45—

VINB = 4.0 V, 8.4 V

Output voltage: Vout = 4.85 V

Iout = –1 mA to –1250 mA

ESR (Co) = 2.5 mΩ

VOBR2Output ripple voltage 2g7

—V4.9474.854.753

Ta = –20°C to 85°C,

VINB = 4.0 V to 8.4 V

Output voltage: Vout = 4.85 V

Iout = –1 mA to –1250 mA

The dispersion of external resistance 

connected to FBB pin is ignored.

VOB2Output voltage 2g5

—V1.021.00.98
Ta = –20°C to 85°C,

VINB = 4.0 V to 8.4 V
VFBBFBB pin voltageg1

—MHz1.2510.75VINB = 4.0 V to 8.4 VFSBSwitching frequencyg8

—V7.147.06.86

Ta= –20°C to 85°C,

VINB = 4.0 V to 8.4 V

Output voltage: Vout = 7.0 V

Iout = –1 mA to –800 mA

The dispersion of external resistance 

connected to FBB pin is ignored.

VOB1Output voltage 1g4

—mV—30—

VINB = 4.0 V, 8.4 V

Output voltage: Vout = 7.0 V

Iout = –1 mA to –800 mA

ESR (Co) = 2.5 mΩ

VOBR1Output ripple voltage 1g6

DDCB Characteristics (Synchronous Rectification / Step-up/down / Fixed Frequency / Current Mode / DCDC Converter)
Input Voltage: VINB = 7.4 V, Output Voltage: Vout = 7.0 V (Unless otherwise specified)

Input Capacitance: 10 µF, Output Capacitance: 44 µF (Effective value: at least 22 µF)

Choke Coil: NR6020T4R7M, L = 4.7 µH

Limits

Typ
Unit

Max
Notes

Min
ConditionsSymbolParameterB No.

Electrical Characteristics (Reference Values for Design) (continued)

Note) Ta = 25°C±2°C, unless otherwise specified.

For the circuit current Iout, “+” denotes current flowing into the IC, and “-” denotes current flowing out from the IC.

If, by any chance, the problem caused by these characteristics occurs, we will respond in good faith to user concerns.
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7.0 Yes

Yes

Discharge

Switch

8.4

8.4

Max

4.5

Min

Output Voltage (V)

MaxMin

4.8

6.0

4.0

4.0

Input Voltage (V)

Yes

Yes

POK

—

—

OVP
SystemMode

Synchronous 

Rectification
Type

―Yes
Fixed

frequency

Average

current
Yes

Step-up/

down
DDCB

—Yes
Fixed

frequency

Average

current
Yes

Step-up/

down
DDCA

Load

Switch
SCP

Control

Name

Technical Data 
1. Specifications of Power Supply Block

Specifications of DC-DC converter
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Technical Data (continued)

2. Timing Chart

Note) These characteristics are reference values for design, and are not guaranteed.

VIN (4.0 V to 8.4 V)

ENA/B

VREF

VIN_OK

VREG3

VREG5

2.1 V

3.5 V

VREG3_OK

VREG5_OK

OSC

DDCA/B_VOUT

DDCA/B_VOUT 128step

DDCA/B_SSEND

POK comp

Vth(+) = 95%*Vout

UNREG_IN → ENABLE → START (DDCB: Disable)

DDCA/B_PRE_EN

SCP_DET

POKA/B *

DDCA/B_DCHG

5 ms

0.52 ms

*Pull-up resistor (Min. 20 kΩ) needed

VREG3,

VREG5

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

≈

≈

3 counts
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VIN (4.0 V to 8.4 V)

ENA/B

VREF

VREF-OK

VIN-UVLO

VREG3

VREG5

2.1 V

3.5 V

VREG3_OK

VREG5_OK

3 counts

OSC

DDCA_PRE_EN

DDCA/B_VOUT

DDCA/B_SSEND

UNREG_IN → ENABLE-START (OUTPUT-GND short / DDCB: Disable)

5 ms

SCP_DET

OSC_OK

GND-SHORT

Hi-Z

Hi-Z

DDCA/B_DCHG

POKA/B *

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

VREG3,

VREG5

*Pull-up resistor (Min. 20 kΩ) needed

Technical Data (continued)

2. Timing Chart (continued)

Note) These characteristics are reference values for design, and are not guaranteed.
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VIN (4.0 V to 8.4 V)

ENA/B

VREF

VIN_OK

VREG3

VREG5

VREG3_OK

VREG5_OK

OSC

DDCA/B_VOUT

DDCA_VOUT

ENABLE → STOP (DDCB: Disable)

DDCA/B_PRE_EN

SCP_DET

DDCA_SSEND

DDCA_VOUT < 0.1 V

POK comp

Vth(–) = 80%*Vout

Hi-Z

DDCA/B_DCHG

POKA/B *

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Technical Data (continued)

2. Timing Chart (continued)

Note) These characteristics are reference values for design, and are not guaranteed.

*Pull-up resistor (Min. 20 kΩ) needed
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VIN (4.0 V to 8.4 V)

ENA/B

VREF

VIN-OK

VREG3 (3 V)

VREG5 (5 V)

VREG3_OK

VREG5_OK

OSC

0 V

DDCA/B_VOUT

DDCA_VOUT

SCPDET → STOP → ENA "H" → "L" (DDCB: Disable)

DDCA/B_PRE_EN

SCP_DET

DDCA/B_SSEND
100 ms

Vth(–) = VOUT*80%

DDCA_VOUT < 0.1 V

DDCA/B_DCHG

POKA/B *

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z
*Pull-up resistor (Min. 20 kΩ) needed

Technical Data (continued)

2. Timing Chart (continued)

Note) These characteristics are reference values for design, and are not guaranteed.
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VIN (4.0 V to 8.4 V)

ENA/B

VREF

VIN-OK

VREG3 (3 V)

VREG5 (5 V)

VREG3_OK

VREG5_OK

OSC

0 V

DDCA/B_VOUT

SCPDET (OUTPUT-GND short) → STOP → ENA "H" → "L" (DDCB: Disable)

DDCA/B_PRE_EN

SCP_DET

DDCA/B_SSEND

Vth(–) = VOUT*80%

DDCA_VOUT < 0.1 V

DDCA/B_DCHG

POKA/B *

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Technical Data (continued)

2. Timing Chart (continued)

Note) These characteristics are reference values for design, and are not guaranteed.

*Pull-up resistor (Min. 20 kΩ) needed



AN30235A

22Ver. AEB

VIN (8.4 V)

ENA/B

VREF

VREF_OK

VIN_UVLO

VREG3 (3.1 V)

VREG5 (5 V)

VREG3_OK

VREG5_OK

OSC

DDCA/B_VOUT

VIN = 8.4 V → VIN = 3.0 V → VIN = 8.4 V (DDCB: Disable)

DDCA/B_PRE_EN

SCP_DET

DDCA/B_SSEND

VIN (3.0 V)

VIN (8.4 V)

3.3 V
3.5 V

5.0 V

Vth = 3.3 V
Vth = 3.5 V

Hi-Z

DDCA/B_DCHG

0V
Vt = 1 V

POKA/B *

Hi-Z

Hi-Z

Hi-Z

≈

≈
Technical Data (continued)

2. Timing Chart (continued)

Note) These characteristics are reference values for design, and are not guaranteed.

*Pull-up resistor (Min. 20 kΩ) needed
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VIN (4.0 V to 8.4 V)

ENA/B

VREF

VIN-UVLO

VREG3 (3 V)

VREG5 (5 V)

VREG3_OK

VREG5_OK

OSC

DDCA/B_VOUT

DDCA_VOUT

ENA "H" → TSD-DETECT → ENA "L" (DDCB: Disable)

DDCA/B_PRE_EN

SCP_DET

DDCA/B_SSEND

TSD_DET

Hi-Z

DDCA/B_DCHG

POKA/B *

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

Hi-Z

POK comp

Vth(–) = 80%*Vout

Technical Data (continued)

2. Timing Chart (continued)

Note) These characteristics are reference values for design, and are not guaranteed.

*Pull-up resistor (Min. 20 kΩ) needed
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—

BSA1

Bootstrap for channel-A step-down
—D2

BSA2

Bootstrap for channel-A step-up
F5

VOAb

Channel-A output
F4

VOAa

Channel-A output

—
DC

4.5 V to 6.0 V

E4

LXA2b

Coil connection for channel-A step-up
F3

LXA1b

Coil connection for channel-A step-

down

E2

LXA2a

Coil connection for channel-A step-up

—

E3

LXA1a

Coil connection for channel-A step-

down

—

E1

Impedance DescriptionsInternal Circuit
Waveform and 

Voltage

Pin 

No.

VINA

0 V

E1

E2

VINA

PGA

VOA

0 V

VINA+VREG5

0 V

VOA+VREG5

0 V

E3

F3

VOA

PGA

VINA

PGA

Pin E1, E2

LXA1a, LXA1b

D2

VREG5

E4

F4

LXA2

AGND

VOA

PGA

Pin E3, F3

LXA2a, LXA2b

F5

VREG5

PGA

Technical Data (continued)

3. I/O Block Circuit Diagrams and Pin Function Descriptions 

Note) These characteristics are reference values for design, and are not guaranteed.
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—

BSB1

Bootstrap for channel-B step-down
—C2

BSB2

Bootstrap for channel-B step-up
A5

VOBb

Channel-B output
B4

VOBa

Channel-B output

—
DC

4.8 V to 7.0 V

A4

LXB2b

Coil connection for channel-B step-up
B3

LXB1b

Coil connection for channel-B step-

down

B2

LXB2a

Coil connection for channel-B step-up

—

A3

LXB1a

Coil connection for channel-B step-

down

—

B1

Impedance DescriptionsInternal Circuit
Waveform and 

Voltage

Pin 

No.

VINB

0 V

VOB

0 V

VINB+VREG5

0 V

VOB+VREG5

0 V

B1

B2

VINB

PGB

A3

B3

VOB

PGB

VINB

PGB

Pin B1, B2

LXB1a, LXB1b

C2

VREG5

A4

B4

LXB2

AGND

VOB

PGB

Pin A3, B3

LXB2a, LXB2b

F5

VREG5

PGB

Technical Data (continued)

3. I/O Block Circuit Diagrams and Pin Function Descriptions (continued)

Note) These characteristics are reference values for design, and are not guaranteed.
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