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RENESAS PHOTOCOUPLERS CONTRIBUTE TO
THE REALIZATION OF INDUSTRIAL SYSTEMS
THAT ARE SAFE, EFFICIENT, AND ENVIRON-

MENTALLY FRIENDLY.

In manufacturing and industrial settings, photocouplers convey control signals while

shielding persons and control systems from high voltages. Renesas photocouplers
enable isolation of high voltages in solar and wind power generation systems, and in
inverters that convert DC power to AC they enable accurate signal transfer and help

improve power efficiency. The lineup includes products with integrated functionality

17 HF sEzazEeasie T 1 . X S = =
Firg ﬁ““ for protecting the IGBTs used in inverter circuits. Also available are high-precision
__-

isolation amplifiers, for accurate voltage monitoring and motor control, and IC- or

transistor-output products, which isolate microcontrollers and control devices while
allowing high-speed signal transfer. Renesas photocoupler products deliver improved
efficiency in manufacturing and industrial applications while contributing to safe and

stable operation.



IGBT Drive, IPM Drive Isolation Amplifiers, Communication Applications

IGBT Drive, IPM Drive Isolation Amplifiers, A-3 Modulators

Reduced IGBT switching loss contributes to im-  ®IGBT drive = |PM drive PS8352A Isolation Amplifier/PS9352A A-> Modulator
proved inverter efficiency, better real-time perfor- PS9031 Active-low (PS9013) Active-high (PS9009) Contributes to highly precise motor control with high precision and high input resistance.
mance, and greater compactness. (Very-high-precision isolation amplifier and A-2 modulator)
* Advantages ' * =° ' i > ' j —° * Advantages Analog output (PS8352A) Digital output (PS9352A)
IGBT on-off operation at high dv/dt ] 4 ! 4 ! 4 High-precision feedback 8 7 6 5 8 7 6 5
20 —— mE) 20 ' 13 20 ‘ 013 - e e
e Features SHIELD SHIELD Small mounting area
High CMR: = 50kV/ps, min. o Features
[a) o
High-temperature operation: Ta = 125°C max. High precision: Gain +1% -—--//74----% ----,4/74----%
Compact: 44% smaller than DIP package < <
. o 2 - High input resistance: 450k%2
IGBT Drive with Protection Functions T R P M
T 2 3 4 T 2 3 4
PS9402 IGBT drive coupler with protection functions  Desat Active Miller clamp
Integrated peripheral functions for reduced board area  Protects the IGBT from damage from overcurrent. Prevents short-circuit of upper and lower arms if IGBT turns on erroneously. Communication
(IGBT gate driver with protection functions) (1) Detects rise in the collector voltage due to overcurrent. The displacement current (Miller current(1) *) when . . o . . .
) High noise tolerance simplifies isolation design between control devices.
e Advantages (2) Softturn-off of Vout (IGBT gate). the upper arm turns on is drawn off by the clamp
. o . . * Advantages PS9001, PS9124 * Advantages PS2801C-4 161514131211 10 9
Lower design and hoard costs due to reduced need for external ~ (3) Fault feedback to the MCU. circuit(2) , preventing erroneous on-switching. ) $78050 noonoononnn
o S , _ _ _ Low power consumption == = Compact 1/0 PS2805C-4 L LT LI UJ
protection circuits and elimination of negative power supply (4) Operation recovery when IF input turns on again. * Curent (IC6) that flows to the Mille capacitance between the collector and gate of the IGBT | S PS2811-4 MMM
10/15Mbps transfer rate I e Features PS2815-4 oY Y
e Features . ) blm k3 : EpEgEEE R ER AR}
I hin orotecti 1gvs VE[D16 (4) Recovery at IF ON ey High ringing resistance Low input 12345678
wo on-chip protection _ | = [ re=emem—e—o——eeeeee- - OFF—ON
et be 20 Vet Vieo[115 i Prevents * Features PS9123 4-channel package (SSOP, PS2841-4A 2 me 8z
unctions , el it
D 'd ond ) ’ 30 Fault Desat [114 s 55-| I\CC (1) Voltage detection : c * 2?32;;,0:,:; PS9124 = i 3 common Ieads) Ld\;d\;d\;d\\—‘
- Desat (desaturation detection) 4 Vs Vec2[@13 L R : i . ! \
o - RaL ? ove Low input IFHL: 3mA } | Efj“
- Active Miller clamp > Cathode Vee [ @sofpriatt |~ E 25 = B o W
6] Anode Vo111 om0 PS9001 123456
74 Anode Veamp [110 S, SlOwrcurert e Low current consumption: 2mA max. PS2641-48 K H R A A4
8L Cathode Ve[9 S Voe=Rxlcs High CMR: £50KkV/ps, min. U
High-temperature operation: Ta=125°C max.
TIYYY Y
__LSDIP LS05
Advanced package for high-voltage systems Next-generation standard package that contributes to smaller board mounting area
(Package with very long creepage of 14.5mm) sop (Thin and narrow package with 8mm creepage and support for high ambient temperatures)
* Features ® Lineup O S —— * Features e Lineup 1SO5 SDIP
First in industry with long creepage of 14.5mm - PS9905 for IGBT drive g sDIP - Compact: 25% smaller mounting area than SDIP - PS9031 for IGBT drive
High dielectric strength: 7.5kV r.m.s. - PS9924 for 10Mbps high-speed communication S 50 o - i Low profile: 2.3 mm height max. - IPM drive - 3.95mm max.
B - 3 . . . .Jmm max.
High surge resistance: 12kV allowable transient voltage - PS8902 for 1Mbps analog g 375 === :’ ‘I‘ i Operation guaranteed at Ta = 125°C - Active-high: PS9009 u
. e
e Advantages = i : | Material group Il CTI = 400 support - Active-low: PS9013 —
: _— 2 | | i . - € > ‘ >
Less hoard space is needed to ensure isolation. 2, 0 [ ! [ e Advantages - PS9001 for 10Mbps high-speed communication 8mm 8mm
Enables smaller boards for large-capacity battery control. 4.2 80 1 Small mounting area
C e Creepage distance [mm] . . . .
Simplifies high-voltage feedback. Shorter isolation distance for high-voltage systems



Application Examples
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Inverter 1 Isolation (Input Side: I/0 Unit) Isolation (Output Side: 1/0 Unit)
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Product Lineup

The extensive lineup extends from high-speed products for motor drive of communication applications to general-purpose transistor-output products.

m DIP8 SDIP6/8 LSDIP8 IGBT Drive

Tmm/8mm 8mm 14.5mm
> e
Function Output Vee/Voo s
PS9331
PS9531 PS9905 PS9031 PS9402
IGBT — 2.5/2.0A PS9332
v
PS9506 PS9307A =
s PSI307A SDIP6 | oo | 5000 | 125 5.0 150 50 | -80t080| 50 o)
PS9013 c
IPM . 0.6 10 to 30
. Digital 20V PS9513 PS9303 PS9113 3
ave [ Dl }— - | oo PS9009 PS9506 DIP8 U//LE;g 5000 | 110 70 400 | 250 |-300t0300| 25
Isolation Amplifier ——  Analog | 5V PS8551A | PS8352A 08 4mm PS9031 LS05 8 5000 125 4.0 175 75 | -90t90| 50
A-> Modulator — Digital 1 5V PS9551A PS9352A IGBT PS9331 SDIP6 LLZ:'78 5000 125 4.0 175 75 -90t0 90 50 O
PS9851-1 Drive 25 15 to 30 :
cMos | 5V | PS9351 PS9151 137
PS9851-2 PS9531 DIP8 L1128 5000 125 4.0 175 75 -90t0 90 50 O
TotemPole — 5V | PS9123 PS9905 LSDIP8 | 145 | 7500 | 110 6.0 150 75 |-100t0100| 25 o)
S PS9817A-1 .
g PS9587 PS9317 PS9001 PS9T17A PS9332 2 |15t030 | SDIPS LL2'_78 5000 125 4.0 200 75 | -90t090 | 50 0
PS9817A-2 :
0
= Collector R— PS9402 | 25 |15t030| SO16 | 8 5000 | 110 | 50 | 200 | 100 |-100t0100| 25 0 o
=) PS9324 PS9924 PS9124
S PS9821-2
=
< Digital  |—| 33vsv | psorgy | o821
—
ps
PS8501
Analog }—{ 35V | pes50 PS8302 PS8902 PS8101 m
Tra nsisto r_output 4S§,?,; SSOP C;mmm;n Leads FlaztlmL?::ds
Input Output Function b
PS2801C-1 PS9009 LS05 8 45t020 | 5000 125 3.0 200 80 100 15
PzB0TE PS9309 | Totem | Active | SDIP6 LL2'_78 451020 | 5000 110 30 200 80 80 15
DS et PS2381-1 PS2761B-1 | PS2861B-1 Fole High L-l7
110°C, 115°C S— PS9303 SDIP6 | 5.0 | 451020 | 5000 100 5.0 500 350 - 15
Po2I0s ] PS9513 DIP8 Sl 451020 5000 100 5.0 o0 650 650 15
PS2811-1 PS2841-4A PS2911-1 IPM Drive S 750
PS2811-4 PS2841-4B PS2913-1 PS9013 ) LS05 8 45t025 5000 125 5.0 650 650 15
Open Active 750
PS9313 SDIP6 ) 45t020 5000 110 5.0 650 650 15
PS2802-1 L2:8 750
PS2562-1 PS2702-1 500
RS2802:4 PS9113 S05 4.2 451020 | 3750 100 5.0 650 650 15
PS2533-1 PS2833-1
PS2535-1 PS2833-4
PS2805C-1
— —
PS2805C-4
PS2815-1
PS2715-1 PS2845-4A PS2915-1
PS2815-4
Darlington H General purpose ‘ PS2506-1 PS2706-1




Isolation Amplifiers

Package Absolute Maximum Ratings Electrical Characteristics
: : Input Voltage

Function ~ Part No. Output __ Creepage T Linearity  Gaintyp.  Gain Error i

Configuration Strength 5 typ.

[Vrms] Range [-1 Max.[%] %]

L [mV]
Isolation PS8551A P DIP8 8 5000 105 -200 to 200 8 1 0.014 10 100 Differential
- nalol

amplifier PS8352A ¢ SDIP8 8 5000 110 -200 to 200 8 1 0.014 10 100 Differential

A-3> Modulators

Package Absolute Maximum Ratings Electrical Characteristics
. : Input Voltage
Function  Part No. Output o Creepage RIEEEE - Linearity  Gain Error e VDD2 B 2L
Configuration T Strength max. Rande Max.[%] : v typ. min.
[Vr.m.s] H] [m\!;] Rk [LSB] [bits] [kV/ps]
A-S PS9551A Sl DIP8 8 5000 105 -200 to 200 1 3 5 12 15 10
igita
Modulators | pS9352A ¢ SDIP8 8 5000 110 -200 to 200 1 3 5 12 15 10

High-Speed Communication (Analog)

Electrical Characteristics

Transistor-Output (DC Input) Single

Electrical Characteristics

Package Absolute Maximum Ratings
Function el
D Creepage VCEO 1C max. Dielectric Strength Ta tr typ. tf typ. ton typ. toff typ.
[mm] max.[V] [mA] [Vems] [us] [ps] [ps] [ps]
PS2561D-1 DIP4 L1//II-.278 80 50 5000 110 50 to 400 3 5
PS2561F-1 DIP4 7 80 50 5000 110 300 to 600 5 7
PS2514-1 DIP4 7 40 20 5000 100 50 to 200 - 15 15
PS2381-1 LSOP4 8 80 50 5000 115 50 to 400 4 5 -
PS2701A-1 SOP4 5 70 30 3750 100 50 to 300 5 7 8 10
PS2761B-1 SOP4 5 70 50 3750 110 50 to 400 4 5 8 5
PS2703-1 SOP4 5 120 30 3750 100 50 to 400 10 10 13 11
Transistor- | P§2711-1 _ SOP4 5 40 40 3750 100 100 to 400 4 5 -
(D%“I‘:::t) pszg01c1 | S SSOP4 45 80 30 2500 100 50 to 400 5 7 10 7
PS2801C-4 SSOP16 45 80 30 2500 100 50 to 400 5 7 10 7
PS2861B-1 SSOP4 5 70 50 3750 110 50 to 300 4 5 5 5
PS2811-1 SSOP4 45 40 40 2500 100 100 to 400 4 5 7 5
PS2811-4 SSOP16 45 40 40 2500 100 100 to 400 4 5 7 5
PS2841-4A SS0P Common Leads 4 70 20 1500 100 100 to 400 20 110
PS2841-4B SS0P Common Leads 4 70 20 1500 100 100 to 400 - 20 110
PS2911-1 Flat Leads 4 40 40 2500 100 100 to 400 5 10 40 120
PS2913-1 Flat Leads 4 120 30 2500 100 50 to 200 10 10 80 50

Transistor-Output (DC Input) Darlington

Absolute Package
Maximum Detector Coupled
: Output Rated Dielectric CTR
Function  Part No. Speed Power Strength IccL IF16mA  tpHULH CMR
Type Suppl . Creepage  [Vr.m.s] . .
UPPY  Configuration (mm] ELLE typ. Vec 45V max. min.
Voltage [RA] Vo04V  [ns]  [KV/ps]
v [%]
PS8101 S05 42 3750 100 100 0.4 50 2 15t035 | 800/1200 | 15
L7
Hispeed | PSE302 o SDIPG P 5000 110 100 0.4 150 1 15.and Over | 800/800 15
Communiceon ™5 ceq ™M1 Collector % 37 100 0.4 150 1 15.and Over | 800/800 -
(Analog| DIP8 _ 5000 100
PS8502 L1/L2:8 100 0.4 150 1 15and Over | 800/800 15
PS8902 LSDIP4 145 7500 110 100 0.4 50 2 15t035 | 800/1200 | 15

Function

Part No.

Output
Type

Power

Supply
Voltage

Package

Configuration

Dielectric
Creepage  gyrength

Distance

[Vr.m.s]

DC

VOH
min.

ICCL/H

max.

IFHL
max.

tpHL/LH

max.

CMR
min.

\] [mm] V] [mA] [mA] [ns] [kV/ps]
PS9122 . Open | N27-36, | S05 42 3750 100 06 - 35/25 5.0 500/700 200 15
PS9822-1/-2 Collector | L4.5~55 | 508 40 2500 100 06 3.5/25 5.0 500/700 200
PS9124 S05 42 3750 110 0.6 10/7 3.0 100/100 35 40 10
2.7~36 L7
PS9324 ga5.65| SDIP b 5000 110 0.6 10/7 3.0 100/100 35 40 15
PS9924 LSDIP8 145 7500 110 0.6 10/7 5.0 100/100 35 40 15
PS9B21-1/-2 2.7~36 S08 40 2500 85 06 10/7 5.0 100/100 35 40 15
Open -/L3:7
PS9587 1M | ector DIP8 Li/lpg | 5000 85 0.6 11/8 5.0 100/100 50 60 15
High-Speed L7
Communicati- | PS9317 SDIP6 ! 5000 85 0.6 10/7 5.0 75/75 35 40 15
on Digital) 4.5-55 L8
PS9001 LS05 8.0 5000 125 0.6 2/2 40 100/100 50 60 20
PS9117A S05 42 3750 85 06 10/7 5.0 100/100 35 40 15
PSOBITA112 S08 40 2500 85 06 10/7 5.0 100/100 35 40 15
PS9123 Tg;‘l’g‘ 45-55 | SO05 42 3750 100 0.6 24 10/7 5.0 60/60 30 15
PS9151 - S05 42 3750 100 0.1 40 5/5 5.0 60/60 30 40 15
PS9851 cMos | 45-55 S08 40 2500 100 0.1 4.0 5/5 6.0 60/60 30 40 10
PS9351 SDIP6 LL2:'78 5000 100 0.1 4.0 5/5 5.0 60/60 30 40 15

Absolute Maximum Ratings Package : :
Output Dielectric Ta
Function Ty::e Strength max. VCE
VCEO IC . Creepage  [Vrm.s] [°c]
] [mA/ch] Configuration T S[Cil’
PS2802-1 90 SSOP4 45 2500 100 200 - 1.0 200 200 -
PS2802-4 0 100 SSOP16 45 2500 100 200 S 1.0 200 200 S
PS2562-1 200 DIP4 i 5000 100 200 - 1.0 100 100 -
Transistor- | PS2702-1 200 SOP4 5 3750 100 200 - 1.0 70 60 90 60
Output | PS2833-1 | Darlington 60 SSOP4 45 2500 100 400 4500 1.0 20 5
(DCInput) | pg2gss.q 60 SSOP16 | 45 2500 100 400 4500 1.0 20 5
PS2535-1 350 120 DIP4 i 5000 100 400 5500 1.0 18 5 -
PS2533-1 150 DIP4 7 5000 100 1500 6500 1.0 100 100 -
PS2733-1 150 SOP4 5 2500 100 1500 - 1.0 100 100 -

Electrical Characteristics

Transistor-Output (AC Input)

Electrical Characteristics

Package Absolute Maximum Ratings
SwW
Function A5 f .
(s Type Creepage ic Dielectric tr tf ton
Configuration [mzﬂg max. Strength typ. typ. typ.
[mA] [Vr.m.s] [us] [ps] [ps]
PS2565-1 DIP4 1 80 50 5000 100 80 to 400 3 5
PS2705A-1 SOP4 5 70 30 3750 100 50 to 300 5 7 8 10
PS2715-1 SOP4 5 40 40 3750 100 100 to 400 4 5 -
PS2805C-1 SSOP4 45 80 30 2500 100 50 to 400 5 i 10 7
Transistor- | PS2805C-4 Single SSOP16 45 80 30 2500 100 50 to 400 5 i 10 7
Output PS2815-1 SSOP4 45 40 40 2500 100 100 to 400 4 5 7 5
(ACInput) | psg15.4 SSOP16 45 40 40 2500 100 100 to 400 4 5 7 5
PS2845-4A $30P Common Leads 4 70 20 1500 100 100 to 400 - 20 110
PS2915-1 Flat Leads 4 40 40 2500 100 100 to 400 5 10 40 120
PS2506-1 ) DIP4 i 40 200 5000 100 200 min. 100 100 -
Darlington -
PS2706-1 SOP4 5 40 200 3750 100 200 min. 200 200 -




RENESANS

Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the
design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described
in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. Nolicense, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse

engineering
5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and "High Quality”. The intended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.
"Standard" Computers; office equipment; test and i audio and visual equipment; home electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified
by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products
outside of such specified ranges

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high
reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility
of bodily injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate
treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use
of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your
noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations

[ and by the of any countries asserting jurisdiction over the parties or transactions.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

11, This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries

(Note 2)  "Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)
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Refer to "http://www.renesas.com/" for the latest and detailed information
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