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SPS Devices

Notes regarding these materials
1. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corporation product best suited to the customer's

application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corporation or a third party.
2. Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,

diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.
3. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of

publication of these materials, and are subject to change by Renesas Technology Corporation without notice due to product improvements or other reasons.  
It is therefore recommended that customers contact Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor for the
latest product information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.
Please also pay attention to information published by Renesas Technology Corporation by various means, including the Renesas Technology

Corporation Semiconductor home page (http://www.renesas.com).
4. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to

evaluate all information as a total system before making a final decision on the applicability of the information and products. 
Renesas Technology Corporation assumes no responsibility for any damage, liability or other loss resulting from the information contained herein.

5. Renesas Technology Corporation semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which
human life is potentially at stake.  Please contact Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor when
considering the use of a product contained herein for any specific purposes, such as apparatus or system for transportation, vehicular, medical, aerospace, nuclear,
or undersea repeater use.

6. The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce in whole or in part these materials.
7. If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and

cannot be imported into a country other than the approved destination.
Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

8. Please contact Renesas Technology Corporation for further details on these materials or the products contained therein.

Keep safety first in your circuit designs!
1. Renesas Technology Corporation puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that

trouble may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits, 
(ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.
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Classified of Switching Regulator

Isolated
Used

transformer

Non
isolated

AC/DC converter
48 V input (brick, d2d)

redundant

DC/DC converter for battery

Multi phase
Single phase

UPS

Other Shunt regulator
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AC/DC Power Supply ICs

2
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AC/DC Power Supply ICs

Type
SW mode
V C f Package Main SW Note

HA17384
HA17385 500 kHz DIP-8

SOP-8 Power MOS C-Mode
UC3842

HA16107
HA16108 600 kHz DIP-16

SOP-16 Power MOS Timer latch



√

√



Primary
SW
IC Shunt reg.

Notes)
#V: Voltage mode
#C: Current mode
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Shunt Regulator
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Shunt Regulator IC Road Map

2.5 V Version HA17431V
1%/36 V

2.5 V Version
MPAK package HA17431V

1%/16 V

1.25 V Version HA17L431A
1%/16 V

2000 Year2005

HA17431H
1%/36 V HA17431HA

0.5%/36 V Shunt
+Op Amp

In Planning

HA17431H
1%/36 V

High accuracy
0.5%/16 V

In Planning

: Mass Production

:In Planning

5

           

https://www.datasheetcrawler.com/
https://www.stockedmro.com/


SPS Devices

Shunt Regulator ICs

Note: Top of View
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NCPS

HA17L431AP
HA17431VP
HA17431PNA
HA17431AP
HA17431HP

HA17431PA

UPAK

HA17L431ALP
HA17431VLP
HA17431HLP

MPAK-5 SOP-8

HA17431FPA

TO-92

HA17L431UP
HA17L432UP
HA17431UA
HA17431HUP
HA17432UA
HA17432HUP

TO-92MOD MPAK

HA17L431ALTP
HA17L432ALTP
HA17431HLTP
HA17431VLTP
HA17432HLTP
HA17432VLTP

HA17LXXX: 1.24 V HA17XXX: 2.50 V

Many kind of packages.
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Shunt Regulator ICs
Vx max

(V) Vref and Accuracy Ik max
(V) Parts name Package

16

36

40

1.24 V ±1.0%

1.24 V ±1.5%

2.5 V ±1.0%

2.5 V ±1.0%

2.5 V ±2.2%

-30 to 50

-30 to 50

-50 to 50

-50 to 50

-100 to 150

HA17L431AP
HA17L431ALP
HA17L431ALTP/432ALTP
HA17L431UP/432UP
HA17431VP
HA17431VLP
HA17431VUP/432VUP
HA17431VLTP/432VLTP
HA17431HP
HA17431HLP
HA17431HUP/432HUP
HA17431HLTP/432HLTP
HA17431PA
HA17431PNA
HA17431UA/UPA
HA17432UA/UPA
HA17431FPA

TO-92
MPAK-5
MPAK
UPAK
TO-92
MPAK-5
UPAK
MPAK
TO-92
MPAK-5
UPAK
MPAK
TO-92MOD
TO-92
UPAK
UPAK
SOP-8
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Shunt Regulator IC Cross Reference (1)
Standard Type

Maker/Vref/Accuracy

Package

Renesas
2.500 V
±1%

Toshiba
2.495 V
±2.2%

NEC
2.495 V
±2.2%

TI
2.495 V
±2.2%, ±1%

NS
2.495 V
±2.2%, 1%

ST
2.495 V
±2.2%, ±1%

ON
2.495 V
±2.2%, ±1%

TO-92 HA17431HP TA76431S*1 µPC1093J TL431CLP
TL431ACLP
TL431ILP
TL431AILP

LM431ACZ
LM431BCZ
LM431AIZ
LM431BIZ

TL431CZ
TL431ACZ

TL431CLP
TL431ILP
TL431ACLP
TL431AILP

UPAK HA17431HUP TA76431FR TL431CPK
TL431IPK

HA17432HUP TA76431F µPC1093T

MPAK HA17431HLTP

HA17432HLTP LM431ACM3
LM431BCM3
LM431AIM3
LM431BIM3

TS2431ILT*2

TS2431AILT*3

MPAK-5 HA17431HLP µPC1093TA TL431CDBV*4

TL431IDBV*4

This cross reference is especially about the Voltage Reference and package.
*1: TO-92MOD
*2: TS2431ILT: 2.500 V±2%
*3: TS2431AILT: 2.500 V±1%
*4: Pin arrangement is different.
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Shunt Regulator IC Cross Reference (2)

This cross reference is especially about the Voltage Reference and package. 
*1: TO-92MOD
*2: HA17L431UP, HA17L432UP: 1.24 V±1.5%
*3: Pin arrangement is different.

Low Voltage Type.
Maker/Vref/Accuracy

Package

Renesas
1.24 V
±1%

Toshiba
1.26 V
±1.4%

NEC
1.26 V
±2.4%

TI
1.24 V
±1.5%, ±1%

NS
1.24 V
±1.5%, 1%

ST
1.24 V
±2%, ±1%

ON
1.24 V
±1%

TO-92 HA17L431AP TA76432S*1 µPC1944J TLV431CLP
TLV431ACLP
TLV431ILP
TLV431AILP

LMV431CZ
LMV431ACZ
LMV431AIZ
LMV431AIZ

TS431CZ
TS431ACZ

TLV431ALP

UPAK HA17L431UP*2 TA76432FR

HA17L432UP*2 TA76432F µPC1944T

MPAK HA17L431ALTP

HA17L432ALTP

MPAK-5 HA17L431ALP TLV431CDBV*3

TLV431IDBV*3

TLV431ACDBV*3

TLV431AIDBV*3

µPC1943T

TA76432FC*3 LMV431CM5*3

LMV431ACM5*3

LMV431IM5*3

LMV431AIM5*3

TS431ILT*3

TS431AILT*3
TLV431ASN*3
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PFC + PWM ICs 

10
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Power Factor (PFC) + SW Reg. (PWM)  ICs

HA16141
HA16142

HA16158

PFC: 100 kHz
PWM: 200 kHz

DIP-16
SOP-16 Power MOS Primary IC of 

HA16341
PFC: 65 kHz
PWM: 130 kHz

DIP-16
SOP-16 Power MOS f adj., f-down

Note) HA16158 WS: 2Q/2002

Type
SW mode
V C f Package Main SW Note

√





√

5 ms/div

AC100 V

100
V/div

2A/div3
→

11

4 Oct 2000
19:19:02

-76 
V5.00ms

Ch3 10.0 
mVΩMath

1
100 
V

ek Stop
:

10.0 kS/s 394 
Acqs[ ]

M5.00 ms 
Ch2

Io = 50 AVo = 3.3 V

using
PFC

no
used

PFC

AC current

PWM

1-chip solution

note) Input ac current becomes
fine Sin-curve by PFC.
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PFC+PWM IC, HA16158 (1)

• Features
- Can adjust frequency

- f-down at light load

- Soft start function

- OVP for PWM

12
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PFC+PWM IC, HA16158 (2)

• High noise immunity by synchronized
between PFC and PWM

• Smaller capacitor on PFC out
by PWM turn on when PFC turn off.

RT
Oscillator

PWM-out
PFC-RAMP

f pwm: f pfc = 2: 1

PFC-out
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PFC+PWM IC, HA16158 (3)
Power saving at light load

Oscillator PWM
Logic

Driver
R

S
Q

-
+

-
+

+1.7 V
f/64

Divider

Power Saving Circuit 

RT

PWM-COMP

PWM-OUT

PWM-CS

PWM-OUT

PWM-COMP

f/64

1.7 V

Low Power Consumption.

No load
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Redundant Power Supply ICs.
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Redundant Power Supply ICs

HA16341
HA16342 200 kHz Current share

Hot swap

HA16141
HA16142

PFC: 100 kHz
PWM: 200 kHz

DIP-16
SOP-16 Power MOS Pair with 

HA16341

Type
SW mode
V C f Package Main SW Note

√

√

PFC
AUX
PS

* Main PS cont.
* Current share
* Hot swap
* Sync. Rect.

Vin

AUX Vout

PFC-on

HA16141
HA16142

HA16341
HA16342 Remote

Power good

Vout

photo cupper

Primary Secondary
RL

PS-A

PS-B

photo cupper
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Current Share and Load Regulation
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DC/DC ICs 
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DC/DC Switching Regulator ICs

< 
Si

ng
le

 c
h

>

HA16114 600 kHz DIP-16
SOP-16 Bip. Trs Step down

HA16120 600 kHz DIP-16
SOP-16 Bip.Trs Boost

HA17451A 500 kHz DIP-16
SOP-16 Bip power TL451

Step down

HA16116 600 kHz DIP-16
SOP-16 Power MOS Step down

HA16121 600 kHz DIP-16
SOP-16 Power MOS Step down 

and boost < 
D

ua
l c

h
>

Type
SW mode
V C f Package Main SW Note

√ 

√

√

√

√









DC/DC
PS IC

Vo
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Distributed Power Supply System

PFC PWM
Brick

VRM

BMP

HA16141/142

HA16158

HA16341/342
HA16150
HA16163

48 V

AC

5 V

3.3 V

0.8 V

Note )
# BMP: Board mounted Power Supply (DC/DC power supply)
# VRM: Voltage Regulated Module

Secondary
control

BMP
1.2 VHA17384/385

HA16107

HA16114/120
HA16116/121
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Half Bridge Power Supply IC
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48 V Input DC/DC Power Supply IC

 √HA16150 1 MHz DIP-16
TSSOP-16 Power MOS 48 V DC/DC

Type
SW mode
V C f Package Main SW Note

IL
Vo

48 V

Power
MOS

FB

HA16150

note) WS: Availablefor half bridge
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48 V Input DC/DC HA16150 (1)

• Features
- PWM Current mode

- FET driver

- 1 MHz max.

- Can adjust dead time

- Small and thin package: TSSOP-16

23
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48 V Input DC/DC HA16150 (2)
Dual high current outputs for FET drive

for Wide Applications

a) Push Pull b) Half Bridge c) Double Forward

HA16150HA16150 HA16150

24
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Full Bridge Power Supply IC
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48 V Input DC/DC Power Supply IC

Note) WS: Available

IL Vo
48 V

Power
MOS

FB

Sync.rect.
Power
MOS

Bridge
Cont.

Sync.rect.
cont.

HA16163

PWM by phase shift control for full-bridge topology

for full bridge

√HA16163 2 MHz Power MOSTSSOP20

Type
SW mode
V C f Package Main SW Note

Bridge cont.
Sync.rect.

26

           

https://www.datasheetcrawler.com/
https://www.stockedmro.com/


SPS Devices

48 V Input DC/DC HA16163 (1)

High
Efficiency

• Features
- 2 MHz max. 

- Phase-shift switching

- Synchronous rectification

with adjustable delay

Miniaturized

Preliminary

27
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Q1

Q2

Q3

Q4

L′

Cs Cs

Vcc Va

Vb

Q1

Q2

Q3

Q4

L′

Cs Cs

Vcc Va

Vb

t

t

Va

Vb

Va

Vb

Vcc

0

Vcc

0

Q1 and Q4: on, Q2 and Q3: off

Q1: on->off

Q2: off->on

ZVS

No loss

Q1: on
Phase shift

Phase shift switching � ZVS � low loss

48 V Input DC/DC HA16163 (2)
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