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Mobile devices

Sensor-output signal detection

Signal-controller switches

Renesas CMOS comparators realize low-voltage operation
and save space. 
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Product Concept Applications

Package

Series of Small CMOS Multi-Purpose Linear ICs for Low-Voltage Operation

Currently, we offer four types of single-channel products in
two packages and four types of dual-channel products in a
single package.

Super-small packages (CMPAK-5, MPAK-5, and TSSOP-8)

Features

Low voltage operation (1.8 to 5.5 V)

The input-voltage offset is no more than 5 mV

Input circuits include high-frequency noise filter for mobile
devices, guaranteeing stable operation for noise input at
200 MHz and above.
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Resin dimensions

Length
Width
Height

CMPAK-5 MPAK-5

Others

Op-amp products

Comparator products

HA1631D01T/02T/03T/04T (dual comparator)

The comparators compare the input voltage with the reference
input and are suitable for the following application fields:

Actual sizes (mm)

Supply Current/Amps, IDD [uA]
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Tin-bismuth plating is employed with the CMPAK-5 and
MPAK-5, and palladium plating is employed with the TSSOP-8.
That is, all types are lead-free.
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D1
(1 max> 200mA)

SW1
(SMT type)

CR2032(3V)
X2 Cell

R5
1M

R6
10k

R7
1M

GAS SENSOR TGS822
(FIGARO Inc.)

OpAmp
HA1630S02CM

R1
51k

R2
33k

R4
43k

LED1
GREEN
(SMT2 x 1.25mm)

C1
4.7u
(16V) C2

0.1u R3
36k

C3
100p

COMP1
HA1631D03T (1/2)

IC1
HA17431HLP (MPAK-5)

R8
30k

COMP1
HA1631D03T (1/2)

R16
43k

R17
43k

R18
43k

R19
43k

R20
43k

R21
43k

R22
43k

COMP2
HA1631D03T

COMP3
HA1631D03T

COMP4
HA1631D03T

R9
3k

R10
3k

R11
3k

R12
3k

R13
3k

R14
3k

R15
3k

LED2
RED
(SMT2 x 1.25mm)

LED3
RED
(SMT2 x 1.25mm)

LED4
RED
(SMT2 x 1.25mm)

LED5
RED
(SMT2 x 1.25mm)

LED6
RED
(SMT2 x 1.25mm)

LED7
RED
(SMT2 x 1.25mm)

LED8
RED
(SMT2 x 1.25mm)

Low-voltage
detection

Sensor-output signal detector
Sensors with capacitive outputs are connectable
because of the high impedance of the input.

Signal processing
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The M62249FP Self-Contained Battery-Charger IC for Single-Cell Lithium-Ion Batteries

—Almost all peripheral parts on-chip; enhanced protective circuit; ideal as the built-in charger
for compact portable devices such as digital still cameras.—

Features Block diagram and evaluation board

Package

Charge timing chart

High accuracy on-chip reference voltage
4.2±20mV (±0.5%)

Built-in Power MOS FET charge switch

Small package: 28-pin QFN

Built-in safety timer: 3 circuits
• Charge timer for over-discharge battery:
  15 min.
• Pre-charge timer: 30 min.
• 20-hr timer

028PJWPackage code

Package dimension 5mm x 5mm x 0.9mm

2.5WAllowable power dissipation

0.1uF

C1

DOUT

HBAT

0.47Ω

LBAT

BAT

VREF

TIN

GND3COSCCHGSWGND2

SIN

VCC1

VCC1DET

VCC2

LED

GND1

EDSW

Adapter voltage detection block

Low-power-supply
voltage detection

High-power-supply
voltage detection Charge-control block

Constant-voltage
control

Charge-current
detection block

Internal reference voltage/
logic power-supply block

Charging-completed
current detection

Temperature detection block

Battery low-temperature
detection

Battery high-temperature
detection

Constant-current
control

Battery-connected
detection

LED-control block

Control logic block

C
harge current

Internal oscillatorReset circuit

B
attery

Battery voltage detection block

Fast-charge start
voltage detection

Charging-completed/
recharge detection

Over-charged
voltage detection

On-chip Power MOS FET charge switch

BAT terminal voltage: actual battery voltage + internal resistance x charge current

4.2V

3.9V

3.2V

80mA
60mA
2mA

LED terminal

2.3V

430mA
or

170mA

B
attery voltage

C
harge current

Battery
connection

Over-discharge battery charge

Lit Off OffLit

Actual battery voltage

Fast charge

Precharge

Constant-voltage charge

Start recharge

Charging-completed current
Recharge completed

Charging completed
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Index
Type No. Package Page Feature 

HA13164A NP2 10 Switching Regulator Controller 
HA13165 NP2 10 Switching Regulator Controller 
HA13166 NP2 10 Switching Regulator Controller 
HA13168 NP2 10 Switching Regulator Controller 
HA1630D01T TSSOP 16 Operational Amplifier (CMOS) 
HA1630D02T TSSOP 16 Operational Amplifier (CMOS) 
HA1630D03T TSSOP 16 Operational Amplifier (CMOS) 
HA1630D04T TSSOP 16 Operational Amplifier (CMOS) 
HA1630D05T TSSOP 16 Operational Amplifier (CMOS) 
HA1630D06T TSSOP 16 Operational Amplifier (CMOS) 
HA1630Q01T TSSOP 16 Operational Amplifier (CMOS) 
HA1630Q02T TSSOP 16 Operational Amplifier (CMOS) 
HA1630Q03T TSSOP 16 Operational Amplifier (CMOS) 
HA1630Q04T TSSOP 16 Operational Amplifier (CMOS) 
HA1630Q05T TSSOP 16 Operational Amplifier (CMOS) 
HA1630Q06T TSSOP 16 Operational Amplifier (CMOS) 
HA1630S01CM/ 
LP 

CMPAK-5 
MPAK-5 

16 Operational Amplifier (CMOS) 

HA1630S02CM/ 
LP 

CMPAK-5 
MPAK-5 

16 Operational Amplifier (CMOS) 

HA1630S03CM/ 
LP 

CMPAK-5 
MPAK-5 

16 Operational Amplifier (CMOS) 

HA1630S04CM/ 
LP 

CMPAK-5 
MPAK-5 

16 Operational Amplifier (CMOS) 

HA1630S05CM/ 
LP 

CMPAK-5 
MPAK-5 

16 Operational Amplifier (CMOS) 

HA1630S06CM/ 
LP 

CMPAK-5 
MPAK-5 

16 Operational Amplifier (CMOS) 

HA1631D01T TSSOP 17 Voltage Comparator (CMOS) 
HA1631D02T TSSOP 17 Voltage Comparator (CMOS) 
HA1631D03T TSSOP 17 Voltage Comparator (CMOS) 
HA1631D04T TSSOP 17 Voltage Comparator (CMOS) 
HA1631S01CM/ 
LP 

CMPAK-5 
MPAK-5 

17 Voltage Comparator (CMOS) 

HA1631S02CM/ 
LP 

CMPAK-5 
MPAK-5 

17 Voltage Comparator (CMOS) 

HA1631S03CM/ 
LP 

CMPAK-5 
MPAK-5 

17 Voltage Comparator (CMOS) 

HA1631S04CM/ 
LP 

CMPAK-5 
MPAK-5 

17 Voltage Comparator (CMOS) 

HA16103FPJ SOP 
(JEITA) 

15 Watchdog Timer 

HA16103FPK SOP 
(JEITA) 

15 Watchdog Timer 

HA16107FP SOP 
(JEITA) 

8 Switching Regulator Controller 

HA16107P DIP 8 Switching Regulator Controller 
HA16108FP SOP 

(JEITA) 
8 Switching Regulator Controller 

HA16108P DIP 8 Switching Regulator Controller 
HA16114FP SOP 

(JEITA) 
9 Switching Regulator Controller 

HA16114FPJ SOP 
(JEITA) 

9 Switching Regulator Controller 

HA16114P/PJ DIP 9 Switching Regulator Controller 
HA16116FP SOP 

(JEITA) 
9 Switching Regulator Controller 

HA16116FPJ SOP 
(JEITA) 

9 Switching Regulator Controller 

HA16117FPAJ/ 
FPBJ/FPCJ 

SOP 
(JEITA) 

15 Watchdog Timer 

HA16120FP SOP 
(JEITA) 

9 Switching Regulator Controller 

HA16120FPJ SOP 
(JEITA) 

9 Switching Regulator Controller 

HA16121FP SOP 
(JEITA) 

9 Switching Regulator Controller 

HA16121FPJ SOP 
(JEITA) 

9 Switching Regulator Controller 

HA16129AFPJ SOP 
(JEITA) 

15 Watchdog Timer 

HA16129FPJ SOP 
(JEITA) 

15 Watchdog Timer 

Type No. Package Page Feature 
HA16141FP SOP 

(JEITA) 
8 Switching Regulator Controller 

HA16141P DIP 8 Switching Regulator Controller 

HA16142FP SOP 
(JEITA) 

8 Switching Regulator Controller 

HA16142P DIP 8 Switching Regulator Controller 

HA16150P DIP 9 Switching Regulator Controller 

HA16150T TSSOP 9 Switching Regulator Controller 

HA16158FP SOP 
(JEITA) 

8 Switching Regulator Controller 

HA16158P DIP 8 Switching Regulator Controller 

HA16163T TSSOP 9 Switching Regulator Controller 

HA16341FP SOP 
(JEITA) 

8 Switching Regulator Controller 

HA16341NT DIP 8 Switching Regulator Controller 

HA16342FP SOP 
(JEITA) 

8 Switching Regulator Controller 

HA16342NT DIP 8 Switching Regulator Controller 

HA178L02/A TO-92MOD 12 Series Regulators 
HA178L02P/PA TO-92MOD 12 Series Regulators 
HA178L02UA UPAK 12 Series Regulators 
HA178L05/A TO-92MOD 12 Series Regulators 
HA178L05NA TO-92MOD 12 Series Regulators 
HA178L05P/PA TO-92MOD 12 Series Regulators 
HA178L05UA UPAK 12 Series Regulators 
HA178L06/A TO-92MOD 12 Series Regulators 
HA178L06P/PA TO-92MOD 12 Series Regulators 
HA178L06UA UPAK 12 Series Regulators 
HA178L08/A TO-92MOD 12 Series Regulators 
HA178L08NA TO-92 12 Series Regulators 
HA178L08P/PA TO-92MOD 12 Series Regulators 
HA178L08UA UPAK 12 Series Regulators 
HA178L09/A TO-92MOD 12 Series Regulators 
HA178L09P/PA TO-92MOD 12 Series Regulators 
HA178L09UA UPAK 12 Series Regulators 
HA178L10/A TO-92MOD 12 Series Regulators 
HA178L10P/PA TO-92MOD 12 Series Regulators 
HA178L10UA UPAK 12 Series Regulators 
HA178L12/A TO-92MOD 12 Series Regulators 
HA178L12NA TO-92 12 Series Regulators 
HA178L12P/PA TO-92MOD 12 Series Regulators 
HA178L12UA UPAK 12 Series Regulators 
HA178L15/A TO-92MOD 12 Series Regulators 
HA178L15P/PA TO-92MOD 12 Series Regulators 
HA178L15UA UPAK 12 Series Regulators 
HA178L56/A TO-92MOD 12 Series Regulators 
HA178L56P/PA TO-92MOD 12 Series Regulators 
HA178L56UA UPAK 12 Series Regulators 
HA179L05 TO-92MOD 12 Series Regulators 
HA179L05P TO-92MOD 12 Series Regulators 
HA179L05U UPAK 12 Series Regulators 
HA179L06 TO-92MOD 12 Series Regulators 
HA179L06P TO-92MOD 12 Series Regulators 
HA179L06U UPAK 12 Series Regulators 
HA179L08 TO-92MOD 12 Series Regulators 
HA179L08P TO-92MOD 12 Series Regulators 
HA179L08U UPAK 12 Series Regulators 
HA179L09 TO-92MOD 12 Series Regulators 
HA179L09P TO-92MOD 12 Series Regulators 
HA179L09U UPAK 12 Series Regulators 
HA179L10 TO-92MOD 12 Series Regulators 
HA179L10P TO-92MOD 12 Series Regulators 
HA179L10U UPAK 12 Series Regulators 
HA179L12 TO-92MOD 12 Series Regulators 
HA179L12P TO-92MOD 12 Series Regulators 
HA179L12U UPAK 12 Series Regulators 
HA179L15 TO-92MOD 12 Series Regulators 
HA179L15P TO-92MOD 12 Series Regulators 
HA179L15U UPAK 12 Series Regulators 
HA17324A DIP 16 Operational Amplifier (Bipolar) 
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Index
Type No. Package Page Feature 

HA17324AF SOP 
(JEITA) 

16 Operational Amplifier (Bipolar) 

HA17324ARP SOP 
(JEDEC) 

16 Operational Amplifier (Bipolar) 

HA17324AT TSSOP 16 Operational Amplifier (Bipolar) 

HA17339A DIP 17 Voltage Comparator (Bipolar) 

HA17339AF SOP 
(JEITA) 

17 Voltage Comparator (Bipolar) 

HA17339ARP SOP 
(JEDEC) 

17 Voltage Comparator (Bipolar) 

HA17339AT TSSOP 17 Voltage Comparator (Bipolar) 

HA17358A DIP 16 Operational Amplifier (Bipolar) 

HA17358AF SOP 
(JEITA) 

16 Operational Amplifier (Bipolar) 

HA17358ARP SOP 
(JEDEC) 

16 Operational Amplifier (Bipolar) 

HA17358AT TSSOP 16 Operational Amplifier (Bipolar) 

HA17384HPS DIP 8 Switching Regulator Controller 

HA17384HRP SOP 
(JEDEC) 

8 Switching Regulator Controller 

HA17384SPS DIP 8 Switching Regulator Controller 

HA17384SRP SOP 
(JEDEC) 

8 Switching Regulator Controller 

HA17385HPS DIP 8 Switching Regulator Controller 

HA17385HRP SOP 
(JEDEC) 

8 Switching Regulator Controller 

HA17393A DIP 17 Voltage Comparator (Bipolar) 

HA17393AF SOP 
(JEITA) 

17 Voltage Comparator (Bipolar) 

HA17393ARP SOP 
(JEDEC) 

17 Voltage Comparator (Bipolar) 

HA17393AT TSSOP 17 Voltage Comparator (Bipolar) 

HA17431FP SOP 
(JEITA) 

11 Shunt Regulator 

HA17431FPA SOP 
(JEITA) 

11 Shunt Regulator 

HA17431HLP MPAK-5 11 Shunt Regulator 

HA17431HLTP MPAK 11 Shunt Regulator 

HA17431HP SIP 11 Shunt Regulator 

HA17431HUP UPAK 11 Shunt Regulator 

HA17431P TO-92MOD 11 Shunt Regulator 

HA17431PA TO-92MOD 11 Shunt Regulator 

HA17431PNA TO-92 11 Shunt Regulator 

HA17431PNAJ TO-92 11 Shunt Regulator 

HA17431UA UPAK 11 Shunt Regulator 

HA17431VLP MPAK-5 11 Shunt Regulator 

HA17431VLTP MPAK 11 Shunt Regulator 

HA17431VP TO-92 11 Shunt Regulator 

HA17431VPJ TO-92 11 Shunt Regulator 

HA17431VUP UPAK 11 Shunt Regulator 

HA17432HLTP MPAK 11 Shunt Regulator 
HA17432HUP UPAK 11 Shunt Regulator 
HA17432UA UPAK 11 Shunt Regulator 
HA17432VLTP MPAK 11 Shunt Regulator 
HA17432VUP UPAK 11 Shunt Regulator 
HA17458 DIP 16 Operational Amplifier (Bipolar) 
HA17458F SOP 

(JEITA) 
16 Operational Amplifier (Bipolar) 

HA17458FP SOP 
(JEITA) 

16 Operational Amplifier (Bipolar) 

HA17458PS DIP 16 Operational Amplifier (Bipolar) 
HA17555 DIP 19 Other Function 
HA17555F SOP 

(JEITA) 
19 Other Function 

HA17555FP SOP 
(JEITA) 

19 Other Function 

Type No. Package Page Feature 
HA17555PS DIP 19 Other Function 
HA17558 DIP 16 Operational Amplifier (Bipolar) 
HA17558A DIP 16 Operational Amplifier (Bipolar) 
HA17558AF SOP 

(JEITA) 
16 Operational Amplifier (Bipolar) 

HA17558AFP SOP 
(JEITA) 

16 Operational Amplifier (Bipolar) 

HA17558APS DIP 16 Operational Amplifier (Bipolar) 
HA17558ARP SOP 

(JEITA) 
16 Operational Amplifier (Bipolar) 

HA17558F SOP 
(JEITA) 

16 Operational Amplifier (Bipolar) 

HA17558FP SOP 
(JEITA) 

16 Operational Amplifier (Bipolar) 

HA17558PS DIP 16 Operational Amplifier (Bipolar) 
HA17901AFP SOP 

(JEITA) 
17 Voltage Comparator (Bipolar) 

HA17901AP DIP 17 Voltage Comparator (Bipolar) 
HA17901ARP SOP 

(JEDEC) 
17 Voltage Comparator (Bipolar) 

HA17901AT TSSOP 17 Voltage Comparator (Bipolar) 
HA17901FPJ SOP 

(JEITA) 
17 Voltage Comparator (Bipolar) 

HA17901FPK SOP 
(JEITA) 

17 Voltage Comparator (Bipolar) 

HA17901PJ DIP 17 Voltage Comparator (Bipolar) 
HA17902AFP SOP 

(JEITA) 
16 Operational Amplifier (Bipolar) 

HA17902AP DIP 16 Operational Amplifier (Bipolar) 
HA17902ARP SOP 

(JEDEC) 
16 Operational Amplifier (Bipolar) 

HA17902AT TSSOP 16 Operational Amplifier (Bipolar) 
HA17902FPJ SOP 

(JEITA) 
16 Operational Amplifier (Bipolar) 

HA17902FPK SOP 
(JEITA) 

16 Operational Amplifier (Bipolar) 

HA17902PJ DIP 16 Operational Amplifier (Bipolar) 
HA17903AFP SOP 

(JEITA) 
17 Voltage Comparator (Bipolar) 

HA17903APS DIP 17 Voltage Comparator (Bipolar) 
HA17903ARP SOP 

(JEDEC) 
17 Voltage Comparator (Bipolar) 

HA17903AT TSSOP 17 Voltage Comparator (Bipolar) 
HA17903FPJ SOP 

(JEITA) 
17 Voltage Comparator (Bipolar) 

HA17903FPK SOP 
(JEITA) 

17 Voltage Comparator (Bipolar) 

HA17903PSJ DIP 17 Voltage Comparator (Bipolar) 
HA17904AFP SOP 

(JEITA) 
16 Operational Amplifier (Bipolar) 

HA17904APS DIP 16 Operational Amplifier (Bipolar) 
HA17904ARP SOP 

(JEDEC) 
16 Operational Amplifier (Bipolar) 

HA17904AT TSSOP 16 Operational Amplifier (Bipolar) 
HA17904FPJ SOP 

(JEITA) 
16 Operational Amplifier (Bipolar) 

HA17904FPK SOP 
(JEITA) 

16 Operational Amplifier (Bipolar) 

HA17904PSJ DIP 16 Operational Amplifier (Bipolar) 
HA17L431ALP MPAK-5 11 Shunt Regulator 
HA17L431ALTP MPAK 11 Shunt Regulator 
HA17L431AP TO-92 11 Shunt Regulator 
HA17L431UP UPAK 11 Shunt Regulator 
HA17L432ALTP MPAK 11 Shunt Regulator 
HA17L432UP UPAK 11 Shunt Regulator 
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Type No. Package Page Feature 

M5291FP/P SOP/ 
DIP 

9 Switching Regulator Controller 

M5295FP SOP 15 System-Reset IC 

M51943AHP/ 
AML/ASL  

SOT23/ 
SOT89/ 
TO92L 

13 System-Reset IC 

M51943BHP/ 
BML/BSL  

SOT23/ 
SOT89/ 
TO92L 

13 System-Reset IC 

M51944AML/ASL SOT89/ 
TO92L 

13 System-Reset IC 

M51944BML/BSL SOT89/ 
TO92L 

13 System-Reset IC 

M51945AFP SOP 13 System-Reset IC 

M51945BFP SOP 13 System-Reset IC 

M51946AFP SOP 13 System-Reset IC 

M51946BFP SOP 13 System-Reset IC 

M51951AHP/ 
AML/ASL  

SOT23/ 
SOT89/ 
TO92L 

13 System-Reset IC 

M51951BHP/ 
BML/BSL  

SOT23/ 
SOT89/ 
TO92L 

13 System-Reset IC 

M51952AML/ASL SOT89/ 
TO92L 

13 System-Reset IC 

M51952BML/BSL SOT89/ 
TO92L 

13 System-Reset IC 

M51953AFP SOP 13 System-Reset IC 

M51953BFP SOP 13 System-Reset IC 

M51954AFP SOP 13 System-Reset IC 

M51954BFP SOP 13 System-Reset IC 

M51955AFP SOP 13 System-Reset IC 

M51955BFP SOP 13 System-Reset IC 

M51956AFP SOP 13 System-Reset IC 

M51956BFP SOP 13 System-Reset IC 

M51957AFP SOP 13 System-Reset IC 

M51957BFP SOP 13 System-Reset IC 

M51958AFP SOP 13 System-Reset IC 

M51958BFP SOP 13 System-Reset IC 

M51981ML/SL SOT89/ 
TO92L 

13 System-Reset IC 

M51995AFP/FP SOP 8 Switching Regulator Controller 

M51995AP/P DIP 8 Switching Regulator Controller 

M51996AP/P DIP 8 Switching Regulator Controller 

M51996FP SOP 8 Switching Regulator Controller 

M51997FP/P SOP/ 
DIP 

8 Switching Regulator Controller 

M51998FP/P SOP/ 
DIP 

8 Switching Regulator Controller 

M62001FP SOP 15 System-Reset IC 

M62002FP SOP 15 System-Reset IC 

M62003FP SOP 15 System-Reset IC 

M62004FP SOP 15 System-Reset IC 

M62005FP SOP 15 System-Reset IC 

M62006FP SOP 15 System-Reset IC 

M62007FP SOP 15 System-Reset IC 

M62008FP SOP 15 System-Reset IC 

M62009FP SOP 15 System-Reset IC 

M62015FP SOP 15 System-Reset IC 

M62016FP SOP 15 System-Reset IC 

M62021FP SOP 15 System-Reset IC 

M62022FP SOP 13 System-Reset IC 

M62023FP SOP 15 System-Reset IC 

M62030FP SOP 15 System-Reset IC 

M62032FP SOP 15 System-Reset IC 

M62050FP SOP 15 System-Reset IC 

M62055FP SOP 15 System-Reset IC 

Type No. Package Page Feature 
M62203FP SOP 9 Switching Regulator Controller 

M62210FP SOP 9 Switching Regulator Controller 

M62211FP/P SOP/ 
DIP 

9 Switching Regulator Controller 

M62212FP/GP/P SOP/ 
SSOP/ 
DIP 

9 Switching Regulator Controller 

M62213FP/P SOP/ 
DIP 

8 Switching Regulator Controller 

M62215FP SOP 9 Switching Regulator Controller 

M62216FP/GP SOP/ 
SSOP 

9 Switching Regulator Controller 

M62220FP/L SOP/ 
SIP 

9 Switching Regulator Controller 

M62221FP/L SOP/ 
SIP 

9 Switching Regulator Controller 

M62222FP/L SOP/ 
SIP 

9 Switching Regulator Controller 

M62230FP SOP 10 Switching Regulator Controller 

M62235FP/P SOP/ 
DIP 

8 Switching Regulator Controller 

M62260FP SOP 10 Switching Regulator Controller 

M62270GP SOT23 9 Switching Regulator Controller 

M62271GP SOT23 9 Switching Regulator Controller 

M62272GP SOT23 9 Switching Regulator Controller 

M62273GP SOT23 9 Switching Regulator Controller 

M62274GP SOT23 9 Switching Regulator Controller 

M62275GP SOT23 9 Switching Regulator Controller 

M62276GP SOT23 9 Switching Regulator Controller 

M62281FP/P SOP/ 
DIP 

8 Switching Regulator Controller 

M62283FP SOP 8 Switching Regulator Controller 

M62290FP/L SOP/ 
SIP 

9 Switching Regulator Controller 

M62291GP SOT23 9 Switching Regulator Controller 

M62292FP SOP 9 Switching Regulator Controller 

M62293FP SOP 9 Switching Regulator Controller 

M62294FP SOP 9 Switching Regulator Controller 

M62295GP SSOP 11 Switching Regulator Controller 

M62301FP/SP SOP/ 
DIP 

18 Converter 

M62303FP QFP 18 Converter 

M62320FP/P SOP/ 
DIP 

18 Converter 

M62332FP/P SOP/ 
DIP 

18 Converter 

M62333FP/P SOP/ 
DIP 

18 Converter 

M62334FP/P SOP/ 
DIP 

18 Converter 

M62337FP/P SOP/ 
DIP 

18 Converter 

M62338FP/P SOP/ 
DIP 

18 Converter 

M62339FP/P SOP/ 
DIP 

18 Converter 

M62342FP/GP/P SOP/ 
SSOP/ 
DIP 

18 Converter 

M62343FP/GP/P SOP/ 
SSOP/ 
DIP 

18 Converter 

M62352AFP/ 
AGP/AP 

SOP/ 
SSOP/ 
DIP 

18 Converter 

M62352FP/GP/P SOP/ 
SSOP/ 
DIP 

18 Converter 

M62353AFP/ 
AGP/AP 

SOP/ 
SSOP/ 
DIP 

18 Converter 

M62353FP/GP/P SOP/ 
SSOP/ 
DIP 

18 Converter 

M62354AFP/ 
AGP/AP 

SOP/ 
SSOP/ 
DIP 

18 Converter 



  7

Index
Type No. Package Page Feature 

M62354FP/GP/P SOP/ 
SSOP/ 
DIP 

18 Converter 

M62356P DIP 18 Converter 

M62358FP/P SOP/ 
DIP 

18 Converter 

M62359FP/P SOP/ 
DIP 

18 Converter 

M62361FP SOP 18 Converter 

M62362FP/P SOP/ 
DIP 

18 Converter 

M62363FP SOP 18 Converter 

M62364FP SOP 18 Converter 

M62366GP SSOP 18 Converter 

M62367GP SSOP 18 Converter 

M62368GP SSOP 18 Converter 

M62370GP SSOP 18 Converter 

M62371GP SSOP 18 Converter 

M62376GP SSOP 18 Converter 

M62381FP SOP 18 Converter 

M62382AFP LQFP 18 Converter 

M62383FP SOP 18 Converter 

M62384FP SOP 18 Converter 

M62392FP/P SOP/ 
DIP 

18 Converter 

M62393FP/P SOP/ 
DIP 

18 Converter 

M62398FP/P SOP/ 
DIP 

18 Converter 

M62399FP/P SOP/ 
DIP 

18 Converter 

M62500FP/P SOP/ 
DIP 

10 Switching Regulator Controller 

M62501FP/P SOP/ 
DIP 

10 Switching Regulator Controller 

M62502AFP SOP 10 Switching Regulator Controller 

M62503FP SOP 10 Switching Regulator Controller 

M62504FP/P SOP/ 
DIP 

10 Switching Regulator Controller 

M62702ML/SL SOT89/ 
TO92L 

13 System-Reset IC 

M62703ML/SL SOT89/ 
TO92L 

13 System-Reset IC 

M62704ML/SL SOT89/ 
TO92L 

13 System-Reset IC 

M62705ML/SL SOT89/ 
TO92L 

13 System-Reset IC 

M62706ML/SL SOT89/ 
TO92L 

13 System-Reset IC 

M62707ML/SL SOT89/ 
TO92L 

13 System-Reset IC 

M62708ML/SL SOT89/ 
TO92L 

13 System-Reset IC 

M62709ML/SL SOT89/ 
TO92L 

13 System-Reset IC 

M62712ML/SL SOT89/ 
TO92L 

13 System-Reset IC 

M62713ML/SL SOT89/ 
TO92L 

13 System-Reset IC 

M62714ML/SL SOT89/ 
TO92L 

13 System-Reset IC 

M62715ML/SL SOT89/ 
TO92L 

13 System-Reset IC 

M62716ML/SL SOT89/ 
TO92L 

13 System-Reset IC 

M62717ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62718ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62719ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62720GP SOT23 14 System-Reset IC 

M62722ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62723ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62724ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

Type No. Package Page Feature 
M62725ML/SL SOT89/ 

TO92L 
14 System-Reset IC 

M62726ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62727ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62728ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62729ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62732ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62733ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62734ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62735ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62736ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62737ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62738ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62739ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62742ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62743ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62744ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62745ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62746ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62747ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62748ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62749ML/SL SOT89/ 
TO92L 

14 System-Reset IC 

M62781GP SOT23 14 System-Reset IC 

M62782GP SOT23 14 System-Reset IC 
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Switching Regulator Controllers 
 AC/DC Converter 

 
Status (Package) 

 
 

Type No. 

Vin 
(V) 
max 

ICC 
(mA) 
max 

Fmax 
(kHz) 
max 

Topr 
[Tjopr] 
(°C) DIP SOP 

 
 

Function 

 
 

Remarks 
HA16107FP   

(FP-16DA)
Timer latch fail safe, voltage mode both forward and flyback 
method available 

Switching regulator 

HA16107P  
(DP-16) 

 Timer latch fail safe, voltage mode both forward and flyback 
method available 

Switching regulator 

HA16108FP   
(FP-16DA)

ON/OFF timer latch fail safe, voltage mode both forward and 
flyback method available 

Switching regulator 

HA16108P 

30 20 600 -20 to +85 

 
(DP-16) 

 ON/OFF timer latch fail safe, voltage mode both forward and 
flyback method available 

Switching regulator 

HA16141FP  ∆ 
(FP-16DA)

PFC+PWM (AUX) Combo. IC Switching regulator 

HA16141P ∆ 
(DP-16) 

 PFC+PWM (AUX) Combo. IC Switching regulator 

HA16142FP  ∆ 
(FP-16DA)

PFC+PWM (AUX) Combo. IC Switching regulator 

HA16142P 

20 9 100(PFC) 
200(PWM) 

-40 to +105 

∆ 
(DP-16) 

 PFC+PWM (AUX) Combo. IC Switching regulator 

HA16158FP 400  SPL 
(FP-16DA)

PFC+PWM adjustable frequency, 
f-down mode 

Switching regulator 

HA16158P 

24 1 

200 

[-40 to +125] 

SPL 
(DP-16) 

 PFC+PWM adjustable frequency, 
f-down mode 

Switching regulator 

HA16341FP ∆ 
(FP-26DT) 

 Current share, hot swap, rectifier and multi function IC Switching regulator 

HA16341NT  ∆ 
(DP-24TS)

Current share, hot swap, rectifier and multi function IC Switching regulator 

HA16342FP ∆ 
(FP-26DT) 

 Current share, hot swap, rectifier and multi function IC Switching regulator 

HA16342NT 

18 10 500 -40 to +105 

 ∆ 
(DP-24TS)

Current share, hot swap, rectifier and multi function IC Switching regulator 

HA17384HPS  
(DP-8B) 

 Current mode type AC/DC 
OVP+TSD 

Switching regulator 

HA17384HRP  △ 
(FP-8DC) 

Current mode type AC/DC Switching regulator 

HA17384SPS  
(DP-8B) 

 Current mode type AC/DC Switching regulator 

HA17384SRP  ∆ 
(FP-8DC) 

Current mode type AC/DC Switching regulator 

HA17385HPS  
(DP-8B) 

 Current mode type AC/DC 
OVP+TSD 

Switching regulator 

HA17385HRP 

30 13 500 -20 to +105 

 ∆ 
(FP-8DC) 

Current mode type AC/DC Switching regulator 

M51995AFP   
(20P2N-A)

Switching Regulator Control (VoltageMode type AC/DC) Primary control MOSFET drive 

M51995AP  
(16P4) 

 Switching Regulator Control (VoltageMode type AC/DC) Primary control MOSFET drive 

M51995FP   
(20P2N-A)

Switching Regulator Control (VoltageMode type AC/DC) Primary control MOSFET drive 

M51995P 

10 to 35 15 500 -30 to +85 

 
(16P4) 

 Switching Regulator Control (VoltageMode type AC/DC) Primary control MOSFET drive 

M51996AP  
(14P4) 

 Switching Regulator Control (VoltageMode type AC/DC) Primary control MOSFET drive 

M51996FP   
(16P2N-A)

Switching Regulator Control (VoltageMode type AC/DC) Primary control MOSFET drive 

M51996P 

10 to 30 11 500 -30 to +85 

 
(14P4) 

 Switching Regulator Control (VoltageMode type AC/DC) Primary control MOSFET drive 

M51997FP   
(16P2N-A)

Switching Regulator Control (VoltageMode type AC/DC) Primary side control 

M51997P 

31 ±1 500 -30 to +85 

 
(14P4) 

 Switching Regulator Control (VoltageMode type AC/DC) Primary side control 

M51998FP   
(10P2N-A)

Switching Regulator Control (VoltageMode type AC/DC) Primary control MOSFET drive 

M51998P 

10 to 35 12 500 -20 to +85 

 
(14P4) 

 Switching Regulator Control (VoltageMode type AC/DC) Primary control MOSFET drive 

M62213FP   
(10P2N-A)

Switching Regulator Control (VoltageMode type AC/DC) Primary control MOSFET drive 

M62213P 

8.3 to 35 13 700 -20 to +85 

 
(14P4) 

 Switching Regulator Control (VoltageMode type AC/DC) Primary control MOSFET drive 

M62235FP   
(10P2N-A)

Switching power supply secondary side control 1 system output voltage detection/ 
2system overvoltage 
(overcurrent)detection 

M62235P 

5 to 24 5 — -30 to +85 

 
(14P4) 

 Switching power supply secondary side control 1 system output voltage detection/ 
2system overvoltage 
(overcurrent)detection 

M62281FP   
(10P2N-A)

Switching Regulator Control (Current Mode type AC/DC) Primary control MOSFET drive 

M62281P 

8.3 to 35 13 700 -20 to +85 

 
(14P4) 

 Switching Regulator Control (Current Mode type AC/DC) Primary control MOSFET drive 

M62283FP 8.3 to 35 13 700 -20 to +85   
(10P2N-A)

Current mode type AC/DC output peak current &±1A Primary side control 500kHz 
MOSFET drive 

 
< Legend > 

 :Mass Production 
∆ :Can be mass produced 
SPL :Samples available 
∗ :Please contact our sales office 
OS :Overseas sales only 
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Switching Regulator Controllers 
 DC/DC Converter  

 
Status (Package) 

 
 

Type No. 

Vin 
(V) 

max 

ICC 
(mA) 
max 

Fmax 
(kHz) 
max 

Topr 
[Tjopr] 
(°C) DIP SOP TSSOP SIP SOT23 SSOP 

 
 

Function 

 
 

Remarks 

HA16114FP -20 to +85   
(FP-16DA)

    1 ch step down/ 
negative output DC/DC 

Switching regulator 

HA16114FPJ -40 to +85  ∆ 
(FP-16DA)

    1 ch step down/ 
negative output DC/DC 

Switching regulator 

HA16114P -20 to +85  
(DP-16) 

     1 ch step down/ 
negative output DC/DC 

Switching regulator 

HA16114PJ 

40 11 600 

-40 to +85  
(DP-16) 

     1 ch step down/ 
negative output DC/DC 

Switching regulator 

HA16116FP -20 to +85   
(FP-20DA)

    2 ch step down/ 
negative output DC/DC 

Switching regulator 

HA16116FPJ 

40 20.5 600 

-40 to +85  ∆ 
(FP-20DA)

    2 ch step down/ 
negative output DC/DC 

Switching regulator 

HA16120FP -20 to +85   
(FP-16DA)

    1 ch step up DC/DC Switching regulator 

HA16120FPJ 

40 11 600 

-40 to +85  ∆ 
(FP-16DA)

    1 ch step up DC/DC Switching regulator 

HA16121FP -20 to +85   
(FP-20DA)

    2 ch step up/step down/ 
negative output DC/DC 

Switching regulator 

HA16121FPJ 

40 20.5 600 

-40 to +85  ∆ 
(FP-20DA)

    2 ch step up/step down/ 
negative output DC/DC 

Switching regulator 

HA16150P SPL 
(DP-16) 

     Two-drive trs available in current 
mode. 
 ex.)Push Pull,Half Bridge 

Switching regulator 

HA16150T 

20 1 1 MHz [-40 to +125] 

  SPL 
(TTP-16DAV)

   Two-drive trs available in current 
mode. 
 ex.)Push Pull,Half Bridge 

Switching regulator 

HA16163T 20 10 2 MHz [-40 to +125]    
(TTP-20DAV)

   Synchronous phase shift 
full-bridge control IC 

Switching regulator 

M5291FP   
(8P2S-A) 

    DC/DC Converter  

M5291P 

2.5 to 40 1.4 100 -20 to +75 

 
(8P4) 

     DC/DC Converter  

M62203FP 4 to 15 1.5 110 
(Fixed) 

-20 to +85   
(8P2S-A) 

    2ch fixed step-down DC/DC with 
reset 

3.3V,2.7V 2ch fixed 
output 

M62210FP 2.5 to 35 1.3 300 -20 to +85  ∗ 
(10P2N-A)

    DC/DC Converter Possible to trigger 
synchronous,2-inpu
t control, Built-in 
load short circuit 
protection 

M62211FP   
(10P2N-A)

    DC/DC Converter Possible to trigger 
synchronous,2-inpu
t control, Built-in 
load short circuit 
protection 

M62211P 

2.5 to 35 3 500 -20 to +85 

 
(14P4) 

     DC/DC Converter Possible to trigger 
synchronous,2-inpu
t control, Built-in 
load short circuit 
protection 

M62212FP   
(8P2S-A) 

    DC/DC Converter Built-in load short 
circuit protection 

M62212GP       
(8P2X-A)

DC/DC Converter Built-in load short 
circuit protection 

M62212P 

2.5 to 18 1.3 300 -20 to +85 

 
(8P4) 

     DC/DC Converter Built-in load short 
circuit protection 

M62215FP 8.6 to 25 8 500 -20 to +85   
(10P2N-A)

    Multifunction power DC/DC 2 input priority 
control 

M62216FP   
(8P2S-A) 

    Super Low Voltage operation 
DC/DC Converter 

Stand-by function 
Built-in oscillator 

M62216GP 

0.9 to 15.5 0.85 300 -20 to +85 

      
(8P2X-A)

Super Low Voltage operation 
DC/DC Converter 

Stand-by function 
Built-in oscillator 

M62220FP   
(8P2S-A) 

    3.3V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62220L 

4 to 15 0.9 110 
(Fixed) 

-20 to +85 

    
(5P5T) 

  3.3V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62221FP   
(8P2S-A) 

    3.0V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62221L 

4 to 15 0.9 110 
(Fixed) 

-20 to +85 

    
(5P5T) 

  3.0V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62222FP   
(8P2S-A) 

    2.7V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62222L 

4 to 15 0.9 110 
(Fixed) 

-20 to +85 

    
(5P5T) 

  2.7V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62270GP 4 to 15 0.5 110 
(Fixed) 

-20 to +85      
(SOT-23)

 3.3V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62271GP 4 to 15 0.5 110 
(Fixed) 

-20 to +85      
(SOT-23)

 3.0V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62272GP 4 to 15 0.5 110 
(Fixed) 

-20 to +85      
(SOT-23)

 2.7V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62273GP 4 to 15 0.5 110 
(Fixed) 

-20 to +85      
(SOT-23)

 2.4V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62274GP 4 to 15 0.5 110 
(Fixed) 

-20 to +85      
(SOT-23)

 2.1V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62275GP 4 to 15 0.5 110 
(Fixed) 

-20 to +85      
(SOT-23)

 1.8V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62276GP 4 to 15 0.5 110 
(Fixed) 

-20 to +85      
(SOT-23)

 1.5V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62290FP   
(8P2S-A) 

    5.0V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62290L 

6 to 15 1.1 120 
(Fixed) 

-20 to +85 

    
(5P5T) 

  5.0V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62291GP 6 to 15 0.57 120 
(Fixed) 

-20 to +85      
(SOT-23)

 5.0V fixed step down output 
DC/DC Converter 

Built-in oscillator 

M62292FP 4 to 15 1.5 110 
(Fixed) 

-20 to +85   
(8P2S-A) 

    2ch fixed step down DC/DC with 
reset 

3.3V/1.8V 2ch fixed 
output 

M62293FP 4 to 15 1.5 110 
(Fixed) 

-20 to +85   
(8P2S-A) 

    2ch fixed step down DC/DC with 
reset 

3.3V/2.5V 2ch fixed 
output 

M62294FP 4 to 15 1.5 110 
(Fixed) 

-20 to +85   
(8P2S-A) 

    2ch fixed step down DC/DC with 
reset 

3.3V/2.0V 2ch fixed 
output 
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Switching Regulator Controllers 
System Power Supply 

Status (Package)  
 

Function 

 
 

Type No. 

Vin 
(V) 
max 

ICC 
(mA) 
max 

Fmax 
(kHz) 
max 

RREJ 
(dB) 
typ 

 
Topr 
(°C) 

 
NP2 

 
 

Remarks 
HA13164A 5V×2, 9V, 8V, High side×2, Limitation  

(SP-15TA) 
HA13165 5V×2, 8.5V, 7.0V, High side×2, Limitation  

(SP-15TA) 
HA13166 3.3V, 5V×2, 9V, 8V, High side×2, Limitation  

(SP-15TA) 

Multi 
Voltage 
Regulator 

HA13168 5V×2, 9V, 8V, High side×2, Reset function  

-40 to +85 

 
(SP-15TA) 

For car audio 

 
Absolute Maximum Rating Electrical Characteristics Status (Package) 

 
 
 
 

Function 

 
 
 
 
 

Type No. 

 
Power-su

pply 
voltage 

(V) 

 
 

Output 
Current 

(mA) 

 
Power 

Consumption 
(25°C) 
(mA) 

 
 

Circuit 
Current 

(mA) 

Reference 
Power 

Supply for 
Vref 
(V) 

 
Output 
Voltage 
Ratio 

Precision 

 
Built-in 

Resistance 
Ratio 
(kΩ) 

 
 
 
 

SOP 

 
 
 
 
 

Remarks 
Regulator IC 
for LCD Matrix 

M62230FP -36 to 0 30 550 1.8 1.38 ±1% 20  
(20P2N-A) 

1/5 to 1/31 bias is settable by built-in resistors 
5 built-in buffer amps (5 separate outputs) 
Built-in voltage variable regulator for Vref 
Low current consumption (8 mA typ.) 

 
Absolute Maximum Rating Electrical Characteristics Status (Package) 

 
 
 

 
Function 

 
 

 
 

 
Type No. 

 
 

Power-su
pply 

voltage 
(V) 

 
 
 

Bias 
Current 

(mA) 

 
 

Power 
Consumption 

(25°C) 
(mA) 

 
 
 

Output 
Voltage 

(V) 

 
 
 

Circuit  
Current 

(mA) 

Positive 
Output 
Ripple 

Reduction 
Ratio 
(dB) 

 
Minimum 

Input/Output 
Voltage 

Difference 
(V) 

 
 
 
 
 

SOP 

 
 

 
 

 
Remarks 

Driver IC  
for CS/BS 
Converters 

M62260FP 23 20 550 Positive 
output 
5 to 8 

Negative 
output 

-2.0 to -3.2 

4.5 50 0.5 ∗ 
(14P2P-14) 

Built-in high-precision pre-drive configuration 
and 0-V power supply 
Current limitation circuit for fold-back protection 
circuit 
Built-in simple 3.2-V power supply 
2 channels of HEMT driver 
Adjustable output voltage +5V to +8V  
(-2.0V to -3.2V) 

 
Absolute Maximum Rating Electrical Characteristics Status (Package)  

 
 
 
 

Function 

 
 
 
 
 

Type No. 

 
Power-su

pply 
voltage 

(V) 

 
 

Output 
Voltage 

(V) 

 
 

Output 
Current 

(mA) 

 
 

Circuit  
Current 

(mA) 

 
 

Reference 
Voltage 

(V) 

Over-Volt
age 

Detection 
Voltage 

(V) 

 
 
 
 
 

Features 

 
 
 
 

SOP 

 
 
 
 

DIP 

 
 
 
 
 

Remarks 
M62500FP/P 15 15 150 40 5.0 — 2ch output ∗ 

(24P2V-A)
∗ 

(24P4D)
PWM output is synchronized with an external signal 
Wide PWM control frequency of 15kHz to 150kHz 
Phase of PWM output for an external signal is 
adjustable 
Built-in soft start function 
Built-in low-voltage output malfunction prevention circuit 
(UVLO) 
 Start Vcc>9V, Stop Vcc<6V 
Built-in double-speed switchover function 

M62501FP/P 15 15 100 20 5.0 5.0 1ch output  
(16P2S-A)

 
(16P4) 

PWM output is synchronized with an external signal 
Wide PWM control frequency of 15kHz to 150kHz 
Built-in soft start function 
Built-in low-voltage output malfunction prevention circuit 
(UVLO) 
 Start Vcc>9V, Stop Vcc<6V 
Built-in OVP and UVP circuits 

M62502AFP 15 15 100 20 5.0 — 1ch output  
(16P2N-A)

 PWM output is synchronized with an external signal 
Wide PWM control frequency of 15kHz to 150kHz 
Built-in soft start function 
Built-in low-voltage output malfunction prevention circuit 
(UVLO) 
 Start Vcc>9V, Stop Vcc<6V 
Built-in double-speed switchover function 

M62503FP 15 15 300 20 5.0 — 1ch output  
(14P2N-A)

 PWM output is synchronized with an external signal 
Wide PWM control frequency of 15kHz to 150kHz 
Built-in soft start function 
Built-in low-voltage output malfunction prevention circuit 
(UVLO) 
 Start Vcc>9V, Stop Vcc<6V 
Built-in on/off control function 

Synchronous 
Bias Control IC 

M62504FP/P 15 15 100 20 5.0 — 1ch output  
(14P2N-A)

 
(16P4) 

PWM output is synchronized with an external signal 
Wide PWM control frequency of 15kHz to 150kHz 
Built-in soft start function 
Built-in low-voltage output malfunction prevention circuit 
(UVLO) 
 Start Vcc>9V, Stop Vcc<6V 
Built-in current limit function by pulse-by-pulse method 
Built-in timer latch function 

 
Absolute Maximum Rating Electrical Characteristics Status (Package) 

 
 
 

Function 

 
 
 
 

Type No. 

Power-suppl
y voltage 

(V) 

 
Output 
Current 

(mA) 

Operating 
Voltage 
Range 

(V) 

 
Circuit 
Current 

(mA) 

 
Reference 

Voltage 
(V) 

Maximum 
Oscillation 
Frequency

(kHz) 

 
 
 
 

Features 

 
 
 

SSOP 

 
 
 
 

Remarks 
BL Backlight 
Control IC 

M62295GP 28 ±300 3.6 to 26 6 
(normal 

operation)
3µA 

(at P/C) 

2.5 200 Duty setting 
range for light 

adjustment 
10 to 100% 

 
(16P2E-A) 

Pch Nch FET can be directly driven 
Output setting duty is fixed to 45% 
Built-in soft start function 
Light adjustment function 
Output OFF period can be set in synchronization with 
the pulse synchronization control frequency 
Built-in protection function by lamp current detection
Built-in power control function 

 
< Legend > 

 :Mass Production 
∆ :Can be mass produced 
SPL :Samples available 
∗ :Please contact our sales office 
OS :Overseas sales only 
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Shunt Regulators 
Status (Package)  

Type No. 
Vkmax 

(V) 
Ioff 

(µA) max 
Vref 
(V) 

Ik 
(mA) 

Topr 
(°C) SOP TO-92 UPAK MPAK-5 MPAK 

HA17431P  ∆ 
(TO-92MOD) 

   

HA17431FP 

2.495±4% 

∆ 
(FP-8D) 

    

HA17431PA  ∆ 
(TO-92MOD) 

   

HA17431PNA 

-20 to +85 

     
HA17431PNAJ -40 to +85  ∆    
HA17431FPA  

(FP-8D) 
    

HA17431UA      
HA17432UA 

40 

2.495±2.2
% 

-100 to 
+150 

     
HA17431VP 

-20 to +85 

     
HA17431VPJ -40 to +85  ∆    
HA17431VLP      
HA17431VUP   ∆   
HA17432VUP   ∆   
HA17431VLTP     ∆ 
HA17432VLTP 

16 

    ∆ 
HA17431HLP      
HA17431HUP   ∆   
HA17432HUP   ∆   
HA17431HP      
HA17431HLTP     ∆ 
HA17432HLTP 

36 

2.5±1% -50 to +50 

    ∆ 
HA17L431UP      
HA17L432UP 

1.24±1.5% 
  ∆   

HA17L431AP      
HA17L431ALP      
HA17L431ALTP      
HA17L432ALTP 

16 

1 

1.24±1.0% 

-30 to +50 

-20 to +85 
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Series Regulators
Positive Voltage 

Status (Package) Output 

Current 

 

Type No. 

Vout 

(V) 

Topr  

(°C) TO-92MOD UPAK 

HA178L02/A ∆  

HA178L02P/PA ∆  

HA178L02UA 

2.5 -40 to +85 

 ∆ 

HA178L05/A   

HA178L05P/PA   

HA178L05UA 

5 -40 to +85 

  

HA178L56/A ∆  

HA178L56P/PA ∆  

HA178L56UA 

5.6 -40 to +85 

 ∆ 

HA178L06/A ∆  

HA178L06P/PA ∆  

HA178L06UA 

6 -40 to +85 

 ∆ 

HA178L08/A ∆  

HA178L08P/PA ∆  

HA178L08UA 

8 -40 to +85 

  

HA178L09/A ∆  

HA178L09P/PA ∆  

HA178L09UA 

9 -40 to +85 

  

HA178L10/A ∆  

HA178L10P/PA ∆  

HA178L10UA 

10 -40 to +85 

  

HA178L12/A   

HA178L12P/PA   

HA178L12UA 

12 -40 to +85 

  

HA178L15/A ∆  

HA178L15P/PA ∆  

HA178L15UA 

15 -40 to +85 

  

HA178L05NA 5 ∆OS 

(TO-92) 

 

HA178L08NA 8 ∆OS 

(TO-92) 

 

100mA 

HA178L12NA 12 

-20 to +85 

∆OS 

(TO-92) 

 

 

Negative Voltage 
Status (Package) Output

Current 

 

Type No. 

Vout

(V) 

Topr  

(°C) TO-92MOD UPAK 

HA179L05   

HA179L05P ∆  

HA179L05U 

5 

  

HA179L06 ∆  

HA179L06P ∆  

HA179L06U 

6 

  

HA179L08 ∆  

HA179L08P ∆  

HA179L08U 

8 

  

HA179L09 ∆  

HA179L09P ∆  

HA179L09U 

9 

  

HA179L10 ∆  

HA179L10P ∆  

HA179L10U 

10 

 ∆ 

HA179L12 ∆  

HA179L12P ∆  

HA179L12U 

12 

  

HA179L15 ∆  

HA179L15P ∆  

100mA 

HA179L15U 

15 

-20 to +85 

  
 

Output Voltage Precision & Grade 
 

Grade 

 

HA178Lxx Series 

 

HA179Lxx Series 

Standard ±8% ±4% 

A Grade ±5% — 
Note) Type No. with suffix “P” means telecommunication industrial use; others 

are consumer use. 

< Legend > 
 :Mass Production 

∆ :Can be mass produced 
SPL :Samples available 
∗ :Please contact our sales office 
OS :Overseas sales only 
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System-Reset ICs 
Single-Function System-Reset ICs 

Minimum Supply 

Voltage for Operation 

(V) 

 
 
 

Status (Package) 

 
 
 
 

Function 

 
 
 
 

Type No. 

 
 
 

Delay 
Circuit 

 
 
 

Detection 
Type 

 
 

Detection 
Voltage 

(V) 

 
 
 

Reset 
Level 

 
 
 

Output 
Format 

 
 

Circuit 
Current 

(µA) RL2.2K RL100K SOT-23 SOT-89 TO-92L SOP 
M62702ML/SL With fixed 

current load 
210 0.7 0.6     

M62703ML/SL 

2.87 

Open 
collector 

200 0.7 0.6     

M62704ML/SL With fixed 
current load 

210 0.7 0.6     

M62705ML/SL 

2.58 

Open 
collector 

200 0.7 0.6     

M62706ML/SL With fixed 
current load 

210 0.7 0.6     

M62707ML/SL 

2.39 

Open 
collector 

200 0.7 0.6     

M62708ML/SL With fixed 
current load 

210 0.7 0.6     

M62709ML/SL 

— Power-su
pply 

voltage 

1.72 

Low 
reset type 

Open 
collector 

200 0.7 0.6     

M62712ML/SL With fixed 
current load 

230 0.7 0.6     

M62713ML/SL 

2.87 

Open 
collector 

220 0.7 0.6     

M62714ML/SL With fixed 
current load 

230 0.7 0.6     

M62715ML/SL 

2.58 

Open 
collector 

220 0.7 0.6     

M62716ML/SL 

Built-in 
200µs 

 

2.39 

 

With fixed 
current load 

230 0.7 0.6     

M51953AFP With fixed 
current load 

450 0.67 0.55     
(8P2S-A)

M51953BFP 

Low 
reset type 

Open 
collector 

420 0.67 0.55     
(8P2S-A)

M51954AFP With fixed 
current load 

450 — —     
(8P2S-A)

M51954BFP 

4.25 

High 
reset type 

Open 
collector 

420 — —     
(8P2S-A)

M62022FP 

External 
delay 

capacitance 

Power-su
pply 

voltage 

4.45 Low 
reset type 

Open 
collector 

420 0.67 0.55     
(8P2S-A)

M51955AFP With fixed 
current load 

390 0.67 0.55     
(8P2S-A)

M51955BFP 

Low 
reset type 

Open 
collector 

360 0.67 0.55     
(8P2S-A)

M51956AFP With fixed 
current load 

390 — —     
(8P2S-A)

M51956BFP 

Built-in 
200µs 

Input 
voltage 

1.25 

High 
reset type 

Open 
collector 

360 — —     
(8P2S-A)

M51957AFP With fixed 
current load 

390 0.67 0.55     
(8P2S-A)

M51957BFP 

Low 
reset type 

Open 
collector 

360 0.67 0.55     
(8P2S-A)

M51958AFP With fixed 
current load 

390 — —     
(8P2S-A)

M51958BFP 

External 
delay 

capacitance 

Input 
voltage 

1.25 

High 
reset type 

Open 
collector 

360 — —     
(8P2S-A)

M51943AHP/AML/ASL  With fixed 
current load 

370 0.67 0.55     

M51943BHP/BML/BSL  

Low 
reset type 

Open 
collector 

340 0.67 0.55     

M51944AML/ASL With fixed 
current load 

370 — —     

M51944BML/BSL 

4.25 

High 
reset type 

Open 
collector 

340 — —     

M51981ML/SL 

Power-su
pply 

voltage 

4.40 Low 
reset type 

Open 
collector 

340 — —     

M51945AFP With fixed 
current load 

310 0.67 0.55     
(8P2S-A)

M51945BFP 

Low 
reset type 

Open 
collector 

280 0.67 0.55     
(8P2S-A)

M51946AFP With fixed 
current load 

310 — —     
(8P2S-A)

M51946BFP 

— 

Input 
voltage 

1.25 

High 
reset type 

Open 
collector 

280 — —     
(8P2S-A)

M51951AHP/AML/ASL  With fixed 
current load 

450 0.67 0.55     

M51951BHP/BML/BSL  

Low 
reset type 

Open 
collector 

420 0.67 0.55     

M51952AML/ASL With fixed 
current load 

450 — —     

Single 
Function 

M51952BML/BSL 

Built-in 
200µs 

Power-su
pply 

voltage 

4.25 

High 
reset type 

Open 
collector 

420 — —     
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System-Reset ICs 
Single-Function System-Reset ICs 

Minimum Supply 
Voltage for Operation 

(V) 

 
 

Status (Package) 

 
 
 

Function 

 
 
 

Type No. 

 
 

Delay 
Circuit 

 
 

Detection 
Type 

 
Detection 
Voltage 

(V) 

 
 

Reset  
Level 

 
 

Output 
Format 

 
Circuit 
Current 

(µA) RL2.2K RL100K SOT-89 TO-92L SOT-23 
M62717ML/SL 2.39 Open 

collector 
220 0.7 0.6    

M62718ML/SL With fixed 
current load 

220 0.7 0.6    

M62719ML/SL 

Built-in 
200µs 

1.72 

Open 
collector 

210 0.7 0.6    

M62722ML/SL With fixed 
current load 

395 0.7 0.6    

M62723ML/SL 

2.87 

Open 
collector 

370 0.7 0.6    

M62724ML/SL With fixed 
current load 

375 0.7 0.6    

M62725ML/SL 

2.58 

Open 
collector 

350 0.7 0.6    

M62726ML/SL With fixed 
current load 

345 0.7 0.6    

M62727ML/SL 

2.39 

Open 
collector 

320 0.7 0.6    

M62728ML/SL With fixed 
current load 

275 0.7 0.6    

M62729ML/SL 

Built-in 
50ms 

1.72 

Open 
collector 

250 0.7 0.6    

M62732ML/SL With fixed 
current load 

395 0.7 0.6    

M62733ML/SL 

2.87 

Open 
collector 

370 0.7 0.6    

M62734ML/SL With fixed 
current load 

375 0.7 0.6    

M62735ML/SL 

2.58 

Open 
collector 

350 0.7 0.6    

M62736ML/SL With fixed 
current load 

345 0.7 0.6    

M62737ML/SL 

2.39 

Open 
collector 

320 0.7 0.6    

M62738ML/SL With fixed 
current load 

275 0.7 0.6    

M62739ML/SL 

Built-in 
100ms 

1.72 

Open 
collector 

250 0.7 0.6    

M62742ML/SL With fixed 
current load 

395 0.7 0.6    

M62743ML/SL 

2.87 

Open 
collector 

370 0.7 0.6    

M62744ML/SL With fixed 
current load 

375 0.7 0.6    

M62745ML/SL 

2.58 

Open 
collector 

350 0.7 0.6    

M62746ML/SL With fixed 
current load 

345 0.7 0.6    

M62747ML/SL 

2.39 

Open 
collector 

320 0.7 0.6    

M62748ML/SL With fixed 
current load 

275 0.7 0.6    

M62749ML/SL 

Built-in 
200ms 

1.72 

Open 
collector 

250 0.7 0.6    

M62720GP Built-in 
50ms 

3.70 With fixed 
current load 

400 0.7 0.6    

M62781GP Built-in 
400ms 

4.00 Open 
collector 

400 0.7 0.6    

Single 
Function 

M62782GP Built-in 
100ms 

Power-sup
ply voltage 

4.00 

Low 
reset type 

Open 
collector 

400 0.7 0.6    

 
< Legend > 

 :Mass Production 
∆ :Can be mass produced 
SPL :Samples available 
∗ :Please contact our sales office 
OS :Overseas sales only 



  15

System-Reset ICs 
Multifunctional System Reset ICs 

 
Maximum Rating 

Status 
(Package) 

 
 
 
 
 
 
 

Function 

 
 
 
 
 
 
 

Type No. 

 
 
 
 
 
 

Delay 
Circuit 

 
 
 
 
 

Detection  
Voltage 

(V) 

 
 
 
 
 
 

Reset 
Level 

Operating 
Power-su

pply 
voltage 
Range 

(V) 

 
 
 

Output 
Current 

(mA) 

 
 

 
 

Circuit 
Current 

(mA) 

 
 
 
 
 

SOP 

 
 
 
 
 
 
 

Function/Feature 
M62021FP 4.40 2(4V) 

7.5(5V) 
 

(8P2S-A) 
 

Internal 
Switch 
 

M62023FP 

External 
delay 

capacitance 
2.57 

Low/High 
2 outputs 

 up to 7 100 

1.5(2V) 
6.5(3V) 

 
(8P2S-A) 

 

• Memory backup switch installed 
• Low input/output voltage difference 
  M62021: 0.2V (at input=80mA Vin=5V) 
  M62023: 0.15V (at Iout=80mA Vin=3V) 
• Chip select signal output 
• Two reset outputs 

Internal 
Long-Time 
Delay 
 

M62030FP Built-in Power supply: 4.20 
Input: 1.25 

1.0  
(8P2S-A) 

 

• Two reset outputs 
• Delay time can be changed 
• Power-supply detection: 25/50/100/200 ms 

2-Input 
Detection 

M62032FP External 
delay 

capacitance 

Input 1: 1.25 
Input 2: 1.25 

High 
reset type 

 

2 to 10 8 

0.3  
(8P2S-A) 

 

• 2-Input voltage detection, one output reset 
output  
• Delay time can be changed 

M5295FP — 4.25/4.7V 
changeable with an 
external resistor 
 

4 to 15 10 0.8  
(8P2S-A) 

 

• Two types of voltage monitoring watchdog 
timer 
• Power-on reset 
• Low input/output voltage difference 

Watchdog 
Timer 

M62050FP External 
delay 

capacitance 

Detection 1: 2.2 
Detection 2: 2.5/2.3 

Low 
reset type 

 

2 to 7 10 0.6  
(8P2S-A) 

 

• Two types of voltage monitoring watchdog 
timer 
• Power-on reset 
• Built-in delay circuit 

Watchdog 
Timer with 
Built-in 
3-V Power 
Supply 

M62055FP — 2.82 Low 
reset type 

 

3.5 to 13 3 0.5  
(8P2S-A) 

 

• Built-in over-voltage protection circuit and 3-V 
low-voltage power supply 
• Watchdog timer 

 

Low-Consumption System Reset ICs 
Status 

(Package) 
 
 

Function 

 
 

Type No. 

 
 

Delay Circuit 

 
 

Detection Type 

Detection 
Voltage 

(V) 

 
 

Reset Level 

 
 

Output Format 

Circuit  
Current 

(µA) SOP 
M62001FP CMOS  

(8P2S-A) 
M62002FP 

4.45 
2.15 

Open drain  
(8P2S-A) 

M62003FP CMOS  
(8P2S-A) 

Two-Stage 
Power-Supply 
Voltage 
Detection INTB 
Output Pulse 

M62004FP 

4.25 
2.15 

Open drain  
(8P2S-A) 

M62005FP CMOS  
(8P2S-A) 

M62006FP 

4.45 
2.15 

Open drain  
(8P2S-A) 

M62007FP CMOS  
(8P2S-A) 

M62008FP 

4.25 
2.15 

Open drain 

5 
(at Vcc=5V) 

1.0 
(at Vcc=2.5V) 

 
(8P2S-A) 

M62015FP CMOS  
(8P2S-A) 

Two-Stage 
Power-Supply 
Voltage 
Detection INTB 
Output Hold 

M62016FP 

2.70 
2.00 

Open drain 

3 
(at Vcc=3V) 

1.0 
(at Vcc=2.5V) 

 
(8P2S-A) 

Two-Stage 
Power-Supply 
Voltage 
Detection INT 
Output Hold 

M62009FP 

External 
delay  

capacitance 

Power- 
supply 
voltage 

Variable 
4.40 
2.00 

Low 
reset  
type 

 

Open drain 7 
(Vcc1/2=5V) 

5.0 
(Vcc1=5V) 

1.0 
(Vcc1=2.5V) 

 
(8P2S-A) 

 

Watchdog Timers 
 

Status (Package) 
 
 

Function 

 
 

Type No. 

Vin 
(V) 
max 

ICC 
(mA) 
max 

Fmax 
(kHz) 
max 

RREJ
(dB) 
typ 

 
Topr 
(°C) SOP 

 
 

Remarks 
HA16103FPJ 40 12 — 75 -40 to +85  

(FP-20DA) 
Low voltage detection 

HA16103FPK 40 12 — 75 -40 to +125  
(FP-20DA) 

 

HA16129FPJ —  
(FP-20DA) 

HA16129AFPJ 

40 15 

— 

75 -40 to +85 

 
(FP-20DA) 

1 ch type, output voltage 5.0±1.5%,
fail safe function built-in 

Watchdog 
timer 

HA16117FPAJ/FPBJ/FPCJ 14 0.6 — — -40 to +85  
(FP-8D) 

CMOS 
4.4, 4.2 and 4.0V type detection voltage 
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Operational Amplifiers (Bipolar) 
 

Status (Package) 
 
 

Function 

 
 

Type No. 

 
VCC 
(V) 

ICC 
(mA) 
max 

Vio 
(mV) 
max 

SR 
(V/µs) 

typ 

 
Topr 
(°C) DIP SOP TSSOP 

 
 

Remarks 
HA17358ARP   

(FP-8DC) 
  (JEDEC) 

HA17358A  
(DP-8B) 

  

HA17358AF   
(FP-8D) 

 

HA17358AT 

+32 2 7 0.2 -40 to +85 

   
(TTP-8DA) 

No error against 
RF noise 

HA17458  
(DP-8B) 

  

HA17458F   
(FP-8D) 

 

HA17458FP   
(FP-8D) 

 

HA17458PS 

±18 6.6 6 0.6 -20 to +75 

∆ 
(DP-8B) 

  

Standard 

HA17558  
(DP-8B) 

  

HA17558F   
(FP-8D) 

 

HA17558FP   
(FP-8D) 

 

HA17558PS 

±18 5.6 6 1 -20 to +75 

 
(DP-8B) 

  

Standard 

HA17558A SPLOS 

(DP-8B) 
  

HA17558APS SPLOS 

(DP-8B) 
  

HA17558AF  SPLOS 

(FP-8D) 
 

HA17558AFP  SPLOS 

(FP-8D) 
 

Low Noise 
No error 
RF noise 

HA17558ARP  SPLOS 

(FP-8DC) 
  JEDEC 

HA17558AT 

±18 5.5 6 2 -40 to +85 

  SPLOS 

(TTP-8DA) 
  

HA17904ARP   
(FP-8DC) 

  (JEDEC) 

HA17904AFP   
(FP-8D) 

 

HA17904APS  
(DP-8B) 

  

HA17904AT    
(TTP-8DA) 

No error against 
RF noise 

HA17904FPJ   
(FP-8D) 

 

HA17904PSJ 

-40 to +85 

 
(DP-8B) 

  

Dual 

HA17904FPK 

+32 2 7 0.2 

-40 to +125   
(FP-8D) 

 

 

HA17324ARP   
(FP-14N) 

  (JEDEC) 

HA17324A  
(DP-14) 

  

HA17324AF   
(FP-14DA) 

 

HA17324AT 

+32 2 7 0.19 -40 to +85 

   
(TTP-14DV) 

No error against 
RF noise 

HA17902ARP   
(FP-14N) 

  (JEDEC ) 

HA17902AP  
(DP-14) 

  

HA17902AFP   
(FP-14DA) 

 

HA17902AT 

+32 2 7 0.19 

   
(TTP-14DV) 

No error against 
RF noise 

HA17902PJ  
(DP-14) 

  

HA17902FPJ 

-40 to +85 

  
(FP-14DA) 

 

Quad 

HA17902FPK 

+28 2 8 0.19 

-40 to +125   
(FP-14DA) 

 

 

Operational Amplifiers (CMOS) 
 

Status (Package) 
 
 

Function 

 
 

Type No. 

 
VDD 
(V) 

IDD/Amp 
(µA) 
typ 

Vio 
(mV) 
max 

SR 
(V/µs) 

typ 

 
Topr 
(°C) CMPAK-5 MPAK-5 TSSOP 

 
 

Remarks 
HA1630S01CM/LP 15 0.125    
HA1630S02CM/LP 50 0.5    
HA1630S03CM/LP 100 1    

Output full swing 
Standard 

HA1630S04CM/LP 200 2    
HA1630S05CM/LP 400 4    

Single 

HA1630S06CM/LP 

1.8 to 5.5 

800 

4 

8 

-40 to +85 

   

Output full swing 
High slew rate 

HA1630D01T 15 0.125    
(TTP-8DA) 

HA1630D02T 50 0.5    
(TTP-8DA) 

HA1630D03T 100 1    
(TTP-8DA) 

Output full swing 
Standard 

HA1630D04T 200 2    
(TTP-8DA) 

HA1630D05T 400 4    
(TTP-8DA) 

Dual 

HA1630D06T 

 

800 

 

8 

 

   
(TTP-8DA) 

Output full swing 
High slew rate 

HA1630Q01T 15 0.125    
(TTP-14DV) 

HA1630Q02T 50 0.5    
(TTP-14DV) 

HA1630Q03T 100 1    
(TTP-14DV) 

Output full swing 
Standard 

HA1630Q04T 200 2    
(TTP-14DV) 

HA1630Q05T 400 4    
(TTP-14DV) 

Quad 

HA1630Q06T 

 

800 

 

8 

 

   
(TTP-14DV) 

Output full swing 
High slew rate 
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Voltage Comparators (Bipolar) 
 

Status (Package) 
 
 

Function 

 
 

Type No. 

 
VCC 
(V) 

ICC 
(mA) 
max 

Vio 
(mV) 
max 

Response 
time (µs) 

typ 

 
Topr 
(°C) DIP SOP TSSOP 

 
 

Remarks 
HA17393A  

(DP-8B) 
  

HA17393AF   
(FP-8D) 

 

No error against  
RF noise 

HA17393ARP   
(FP-8DC) 

  (JEDEC ) 

HA17393AT    
(TTP-8DA) 

  

HA17903ARP   
(FP-8DC) 

  (JEDEC ) 

HA17903APS  
(DP-8B) 

   

HA17903AFP   
(FP-8D) 

  

HA17903AT 

-40 to +85 

   
(TTP-8DA) 

 

HA17903FPJ   
(FP-8D) 

 

HA17903PSJ 

-40 to +85 

 
(DP-8B) 

  

Dual 

HA17903FPK 

+36 2 7 1.3 

-40 to +125   
(FP-8D) 

 

 

HA17339A  
(DP-14) 

  

HA17339AF   
(FP-14DAV) 

 

No error against  
RF noise 

HA17339ARP   
(FP-14DNV) 

  (JEDEC ) 

HA17339AT    
(TTP-14DV) 

  

HA17901ARP 

-40 to +85 

  
(FP-14DNV) 

  (JEDEC ) 

HA17901AP  
(DP-14) 

   

HA17901AFP   
(FP-14DA) 

  

HA17901AT 

-40 to +85 

   
(TTP-14DV) 

 

HA17901PJ  
(DP-14) 

  

HA17901FPJ 

-40 to +85 

  
(FP-14DA) 

 

Quad 

HA17901FPK 

+36 2 7 1.3 

-40 to +125   
(FP-14DA) 

 

 

 

Voltage Comparators (CMOS)  
Response 
time (µs) 

typ 

 
Status (Package) 

 
 
 

Function 

 
 
 

Type No. 

 
 

VDD 
(V) 

 
IDD 

(µA) 
typ 

 
Vio 

(mV) 
max TPHL TPLH 

 
 

Topr 
(°C) CMPAK-5 MPAK-5 TSSOP 

 
 
 

Remarks 
HA1631S01CM    
HA1631S01LP 

1.20 
   

Push-pull type 

HA1631S03CM    

Single 
(Low Consumption) 

HA1631S03LP 

5 0.55 

— 
   

Open drain type 

HA1631S02CM    
HA1631S02LP 

0.33 
   

Push-pull type 

HA1631S04CM    

Single 
(High SR) 

HA1631S04LP 

1.8 to 
5.5 

50 

5 

0.17 

— 

-40 to +85 

   
Open drain type 

HA1631D01T 1.20   SPL 
(TTP-8DA) 

Push-pull type Dual 
(Low Consumption) 

HA1631D03T 

5 0.55 

—   SPL 
(TTP-8DA) 

Open drain type 

HA1631D02T 0.33   SPL 
(TTP-8DA) 

Push-pull type Dual 
(High SR) 

HA1631D04T 

1.8 to 
5.5 

50 

5 

0.17 

— 

-40 to +85 

  SPL 
(TTP-8DA) 

Open drain type 

 
< Legend > 

 :Mass Production 
∆ :Can be mass produced 
SPL :Samples available 
∗ :Please contact our sales office 
OS :Overseas sales only 
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Converters 
 D/A Converters 

Status (Package)  
 
 
 

Function 

 
 
 
 

Type No. 

 
 
 

Resolution 
(bit) 

 
 
 

Channel 
(ch) 

 
 
 

Bus 
Format 

 
 

Output 
Buffer 
Amp 

Power-s
upply 

voltage 
Vcc 
(V) 

 
 

Settling 
Time 
(µs) 

 
 

Output 
Current 

(mA) 

 
 

Output 
Voltage 

(V) 

 
 
 

SOP 

 
 
 

SSOP 

 
 
 

DIP 

 
 
 

QFP 

 
 
 

LQFP 
M62370GP 
M62371GP 

36 3 to 5 100 -0.3 
+0.5 

0.1 to  
(Vcc-0.1) 

    
(48P6D-A)

 

M62366GP 12 3 100 -0.3 
+1.0 

0.1 to  
(Vcc-0.1) 

  
(20P2E-A) 

   

M62367GP 8 3 100 -0.3 
+1.0 

0.1 to  
(Vcc-0.1) 

  
(16P2E-A) 

   

M62368GP 6 3 100 -0.3 
+1.0 

0.1 to  
(Vcc-0.1) 

  
(16P2E-A) 

   

M62352FP/GP/P 
M62352AFP/AGP/AP 

12 5 100 ±1 0.1 to  
(Vcc-0.1) 

 
(20P2N-A)

 
(20P2E-A) 

 
(20P4) 

  

M62353FP/GP/P 
M62353AFP/AGP/AP 

8 5 100 ±1 0.1 to  
(Vcc-0.1) 

 
(16P2N-A)

 
(16P2E-A) 

 
(16P4) 

  

M62354FP/GP/P 
M62354AFP/AGP/AP 

6 5 100 ±1 0.1 to  
(Vcc-0.1) 

 
(14P2N-A)

 
(16P2E-A) 

 
(14P4) 

  

M62343FP/GP/P 3 3 to 5 100 ±1 0.1 to  
(Vcc-0.1) 

 
(8P2S-A)

 
(8P2J-A) 

 
(8P4) 

  

M62342FP/GP/P 2 3 to 5 100 ±1 0.1 to  
(Vcc-0.1) 

 
(8P2S-A)

 
(8P2J-A) 

 
(8P4) 

  

M62384FP 4 3 to 5 5 ±0.5 0.1 to  
(Vcc-0.1) 

 
(16P2N-A)

    

M62358FP/P 12 12 100 ±2.5 0.1 to  
(Vcc-0.1) 

 
(24P2N-A)

 ∗ 
(22P4H) 

  

M62359FP/P 8 12 100 ±2.5 0.1 to  
(Vcc-0.1) 

 
(20P2N-A)

 ∗ 
(18P4) 

  

M62361FP 6 12 20 +0.1 
-5 

0.1 to  
(Vcc-0.2) 

 
(16P2N-A)

    

M62356P 8 

3-line Bus 

12 20 — 0.1 to  
(Vcc-0.2) 

  ∗ 
(18P4) 

  

M62392FP/P 12 5 100 ±1 0.1 to  
(Vcc-0.1) 

 
(24P2N-A)

 ∗ 
(24P4D) 

  

M62393FP/P 8 5 100 ±1 0.1 to  
(Vcc-0.1) 

 
(20P2N-A)

  
(20P4) 

  

M62334FP/P 
M62339FP/P 

4 3 to 5 100 ±1 0.1 to  
(Vcc-0.1) 

 
(8P2S-A)

  
(8P4) 

  

M62333FP/P 
M62338FP/P 

3 3 to 5 100 ±1 0.1 to  
(Vcc-0.1) 

 
(8P2S-A)

  
(8P4) 

  

M62332FP/P 
M62337FP/P 

2 3 to 5 100 ±1 0.1 to  
(Vcc-0.1) 

 
(8P2S-A)

  
(8P4) 

  

M62398FP/P 12 12 100 ±2.5 0.1 to  
(Vcc-0.1) 

 
(24P2N-A)

  
(24P4D) 

  

R-2R 
Type 

M62399FP/P 

8 

8 

I2C Bus 

Yes 

12 100 ±2.5 0.1 to  
(Vcc-0.1) 

 
(20P2N-A)

  
(20P4) 

  

M62362FP/P 10 3 5 5 — 0.1 to  
(Vcc-0.1) 

 
(16P2N-A)

  
(14P4) 

  

M62363FP 8 

— 

5 5 — 0.1 to  
(Vcc-0.1) 

 
(24P2Q-A)

    

M62364FP 8 3 to 5 100 ±1.0 0.1 to  
(Vcc-0.1) 

 
(24P2Q-A)

    

M62381FP 

8 

8 ±5 5 ±1.0 (Vss+0.1) to 
(Vdd-0.1) 

∗ 
(24P2V-A)

    

Multiplier 

M62382AFP 12 12bit: 4 
8bit: 8 

5 1.4µ(12bit)
70µ(8bit) 

-(12bit) 
±(8bit) 

      
(100P6Q-A)

Composite 
Type 

M62383FP 8 2ch×2 

3-line Bus 

Yes 

5 5 ±0.5   
(24P2Q-A)

    

I/O Expanders 
Status (Package)  

 
 
 

Function 

 
 
 
 

Type No. 

 
 
 

Resolution 
(bit) 

 
 
 

Channel 
(ch) 

 
 
 

Bus 
Format 

 
 

Output 
Buffer 
Amp 

Power-s
upply 

voltage 
Vcc 
(V) 

 
 

Settling 
Time 
(µs) 

 
 

Output 
Current 

(mA) 

 
 

Output 
Voltage 

(V) 

 
 
 

SOP 

 
 
 

DIP 

 
 
 

SSOP 
DAC Composite 
Type 

M62376GP 8 8bit: 12 
12Port 

3-line Bus Yes 3 to 5 100 -0.3 
+1.0 

0.1 to (Vcc-0.1)    
(24P2E-A) 

I/O Expander M62320FP/P — 8Port I2C Bus — 5 — — —  
(16P2N-A) 

 
(16P4) 

 

A/D Converters 
Status (Package)  

 
 
 

Function 

 
 
 
 

Type No. 

 
 
 

Resolution 
(bit) 

 
 
 

Channel 
(ch) 

 
 
 

Bus 
Format 

 
 

Output 
Buffer 
Amp 

Power-s
upply 

voltage 
Vcc 
(V) 

 
 

Settling 
Time 
(µs) 

 
 

Output 
Current 

(mA) 

 
 

Output 
Voltage 

(V) 

 
 
 

SOP 

 
 
 

DIP 

 
 
 

QFP 
M62301FP/SP 10 to 12 4 — — 4.5 to 12 0.5ms 6 —  

(20P2N-A) 
 

(20P4) 
 Multiplier 

M62303FP 14 1 — — 8.1 to 13 16ms 10 —    
(64P6S-A)  

< Legend > 
 :Mass Production 

∆ :Can be mass produced 
SPL :Samples available 
∗ :Please contact our sales office 
OS :Overseas sales only 
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Other Functions 
Status (Package)  

 
Function 

 
 

Type No. 

 
VCC 
(V) 

Trigger 
Voltage 

(V) 

 
Reset Current

(mA) 

 
Topr 
(°C) 

 
DIP 

 
SOP 

 
 

Remarks 
HA17555  

(DP-8B) 
 

HA17555PS  
(DP-8B) 

 

HA17555F   
(FP-8D) 

Precision Timer 

HA17555FP 

5 to 15 5.0 0.1 0 to +70/ 
-20 to +75 

  
(FP-8D) 

Monostable and
astable multivibrator 

 
Standard Taping Specifications 

Magazine  
Package 

Packing Unit 
(pcs/reel) 

 
Symbol 

 
Appearance (pcs/Stick) (pcs/Inner Box) 

FP-8D 2,500 100 1000 
FP14DA/ 
16DA 

50 1000 
SOP 
(JEITA) 

FP-20DA 

2,000 
-EL 

 

40 1000 

FP-8DC 2,500 — — SOP 
(JEDEC) FP-14DN 2,500 

-EL 

 

— — 

TTP-8DA 3,000 EL — — TSSOP 
TTP-14DV 2,000 ELL 

 

— — 

UPAK 1,000 
or 

1,000×4 

-TL 

 

— 2500 

MPAK-5 
MPAK 
CMPAK-5 

3,000 -EL 

 

— — 

TO-92/ 
TO-92MOD 

2,500 
(pcs/BOX) 

-TZ 

 

— — 

DP-8 50 1000 
DP-14/16 25 1000 

DIP 

DP-20 

— — — 

20 1000 
  “-EL” ”-TL” (UPAK) is the counterclockwise-reeled emboss-tape type. 
  Please order the products in multiples of 1000 when they are shipped in magazines. 
  Please order the products in packing units when they are shipped in reel. 
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Standard Taping Specifications 
Emboss Taping 

(pcs/reel) 
Tube 

(pcs/stick) 
Tube 

(pcs/inner box) 
Tray 

(pcs/tray) 
Tray 

(pcs/inner box) 
 

 
 

Packing 
 
Normal 

Moisture- 
proof 

 
Normal

Moisture-
proof 

 
Normal 

Moisture- 
proof 

 
Normal 

Moisture- 
proof 

 
Normal

Moisture-
proof 

5P5T   45  4950      SIP 
8P5   25  2500      
8P4   50  2250 or 2000      
14P4   25  1125 or 1000      
16P4   25  1125 or 1000      
18P4   20  900 or 800      
20P4   20  900 or 800 or 720      
22P4H   17 

19 
 765 or 680      

DIP 

24P4D   16  720 or 640      
SDIP 20P4B   25  1125 or 1000      

8P2S-A  3000 100  15000      
10P2-C 2000 2000 80 80 8000 or 4800 1920 or 2560     
10P2N-A  2000 70 70 7000 2240 or 4200     
14P2P-A  3000 60 60 9000 1800     
14P2N-A  2000 50 50 5000 1600 or 3000     
16P2S-A  3000 50  7500      
16P2N-A  1000 50 50 5000 1600 or 3000     
20P2N-A  2000 40 40 4000 1280 or 2400     
24P2N-B  2000 35 35 3500 1120 or 2100     

SOP 

24P2V-A  1000 30 30 2400 1800     
8P2J-A           
16P2E-A  3000 or 2500 90 90 2160 900     
20P2E-A  4000 or 2500 or 500 70 

80 
70 
80 

1680 
7680 

4000 
4000 

    

24P2E-A  2500 60 60 
65 

5760 600 
6240 

    

24P2Q-A  2000 50 50 5000 1600 or 3000     

SSOP 

36P2R-A  1000 35 35 2100 350 or 980     
LQFP 48P6D-A  1000      250 

144 
 1250 

720 
 

 
Package 

 
Appearance 

SOP, SSOP, TSOP 
Type II 

forward-bending 

 
TSOP 
Type I 

forward-bending 

  

 
Package 

 
Appearance 

TSOP 
Type II 

reverse-bending 

 
TSOP 
Type I 

reverse-bending 

 

 
 
Type no. Composition 
 M 5 2 9 1 F P -  

C: Emboss taping T1 (type I) direction
D: Emboss taping T2 (type II) direction 

Package type 

Circuit specification 

Application, series, circuit form, etc.

Type symbol 
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Cross Reference 
Function NEC TOSHIBA Panasonic JRC NS ON TI Philips ST Fairchild FUJITSU Others RENESAS 

 TC75S55FU 
TC75S55F 

 NJU7011F 
NJU7042F 

  TLC27L1  TS931 
TS941 

    HA1630S01 

 TC75S51FU/F AN1101SSM  LMC6041 
LMC6061 

 TLV2211 
TLV2711 

      HA1630S02 

 TC75S54F  NJU7012F 
NJU7092 

LMC7111 
LPC661 

NCS7101        HA1630S03 
M62551 

 TC75S54FU  NJU7013F 
NJU7008F2 

  TLV2221 
TLV2721 

      HA1630S04 

 TC75S60FU/F  NJU7017F     TS461 
TS921 
TS951 
TS971 

    HA1630S05 

Single Op-Amps 

    LMC6081 
LMC7101 
LMV751 

 TLV2470 
TLV2471 
TLV4110 
TLV4111 

      HA1630S06 

µPC1458 TA75458  NJM1458 LM1458  MC1458       *HA17458 
µPC258 
µPC4558 

TA75558  NJM4558        ROHM BA4558 *HA17558 
*HA17558A 

ROHM BA10358 µPC358 
µPC1251 

TA75358  NJM2904 LM358 LM358 LM358 LM358 LM358 LM358  
SANYO LA6358 

*HA17358A 
*HA17904A 

 TC75W55FU  NJU7014V 
NJU7052 
NJU7094V 

LMC6062  TLC27L2 
TLC27L7 

 TS27L1 
TS932 
TS942 

    HA1630D01T 

 TC75W51FU  NJU7095V LPC662  TLC2262  TS27M2     HA1630D02T 
 TC75W54FU  NJU7015V 

NJU7095 
LMC6022 
LMC6572 

 TLV2252 
TLV2422 

      HA1630D03T 
M62552 

   NJU7016V 
NJU7032 

 MC33172 
MC33178 

TLV2432 
TLC27M2 

      HA1630D04T 

   NJU7018V   TLV2332  TS462 
TS912 
TS922 
TS952 
TS972 

    HA1630D05T 

Dual Op-Amps 

 TC75W60  — LMC6032 
LMC6082 

 TLC2262 
TLC4112 

 TS272     HA1630D06T 

µPC451/452 TA75902  NJM2902 LM2902         
ROHM BA10324A 

Quad Op-Amps 
µPC324 TA75324  NJM324 LM324 

LM224 
LM324 
LM224 

LM324 
LM224 

    
SANYO LA6324 

*HA17902A 
*HA17324A 

Dual Comparators µPC277 
µPC393 

TA75393  NJM2903 LM2903 
LM393 
LM293 

 LM393 
LM293 

    ROHM BA10393 *HA17903A  
*HA17393A 

µPC339 ROHM BA10339 Quad Comparators 
µPC177 

TA75339  NJM2901 LM339 
LM2901 

LM339 LM339 LM339 LM339 LM339 MB4204 
SANYO LA6339 

*HA17339A 
*HA17901A 

Positive 
Voltage 

µPC78L00 
Series 

TA78L00 
Series 

 NJM78L00
Series 

LM78L00 
Series 

 µA78L00 
Series 

      *HA178L00 Series 
M5278L00 Series 

Series 
Regulators 

Negative 
Voltage 

 TA79L00 
Series 

 NJM79L00
Series 

LM79L00 
Series 

        *HA179L00 Series 
M5279L00 Series 

Timer µPC1555   NJM555 LM555  NE555     SANYO LB8555 *HA17555 
µPC1094 
µPC1099 

 AN8090        MB3769   *HA16107 
*HA16108 
M51995A 
M51998 
M62213 

AC/DC 

           UNIT 
RODE 

UC3842A *HA17384SPS 
M62281 

Switching 
Regulators 
Controllers 

DC/DC µPC1100  AN8011S         FUJI FA7611M
FA7622M 

*HA16114 
*HA16120 
*HA16116 
*HA16121 
M5291 
M62210 
M62211 
M62212 
M62215 
M62216 
M6227X 
M6229X 

µPC1093J TA76431S AN1431T NJM431L LM431ACZ TL431AILP TL431CLP       HA17431PNA 
  AN1431M NJM431U   TL431CPK       HA17431UA 
µPC1944J TA76432S   LMV431AIZ TLV431ALP TLV431AILP  TS431ACZ     HA17L431AP 
µPC1093T TA76431F            HA17432UA 
             HA17431VLP 
µPC1943T             HA17L431UP 
µPC1944T TA76432F            HA17L432UP 
  AN1432MS           HA17L432ALTP 
      TLV431CDBV       HA17L431ALP 
µPC1093G   NJM431M LM431ACM TL431        HA17431FPA 
µPC1093J TA76431S   LM431AIZ TL431AILP TL431AILP       HA17431HP 
 TA76431FR  NJM2380AU   TL431IPK       HA17431HUP 
µPC1093T TA76431F  NJM2390AU          HA17432HUP 
    LM431IM3    TS2431AILT     HA17432HLTP 

Shunt-Regulators 

µPC1093TA   NJM2380AF   TL431CDBV       HA17431HLP 
Note1)  *: Surface mount package available. 
Note2)  Electrical characteristics and pin arrangements differ among equivalent. 
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Package Code 
DIP SOP(JEITA) SOP(JEDEC) TSSOP SIP UPAK MPAK MPAK-5 CMPAK-5  

Outline 8 pins 14 pins or more 8 pins or more 8 pins or more 8/14 pins 3 pins 3 pins 3 pins 5 pins 5 pins 
Material Plastic Plastic Plastic Plastic Plastic Plastic Plastic Plastic Plastic Plastic 

Consumer *— *— F RP T *— — — LP CM Suffix 
Industrial PS P FP RP T P U LTP LP CM 

Note)   * The type no. is followed by the suffix, except for packages marked with * in the above table. 
 

Deleted Type from the List of Previous Versions 
Type No. 

HA17431UPA M5295AP M51943AL M51943BL M51944AL M51944BL 
M51945AL M51945BL M51946AL M51946BL M51951AL M51951BL 
M51952AL M51952BL M51953AL M51953BL M51954AL M51954BL 
M51955AL M51955BL M51956AL M51956BL M51957AL M51957BL 
M51958AL M51958BL M6295L M62021L M62021P M62022L 
M62023L M62023P M62050L M62050P   
Note) Deleted type from the list of previous versions.  
 

Package 
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Package 
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