SN

2PAI SEMICONDUCTOR

Pai85x3x

Led Emulator Input Open Collector Output Isolators

FEATURES
Pin to pin compatible with popular High-Speed optocouplers
High data rates 10Mbps
High common-mode transient immunity: 50kV/us typical
High robustness to radiated and conducted noise
Diode emulator input
4.5V-26.4V open collector output
Propagation delay 60ns
Safety and regulatory approvals (Pending):
UL certificate number: UL-US-L494497-11-52017102-12
3750Vrms/5000Vrms for 1 minute per UL 1577
CSA Component Acceptance Notice 5A
VDE certificate number: 40052896
DIN V VDE V 0884-11:2017-01
VIORM =1200V peak
CQC certification per GB4943.1-2011
Wide temperature range: -40°C to 125°C
RoHS-compliant, DIP-8/NB SOIC-8 package
APPLICATIONS

General-purpose isolation

Industrial field bus isolation

Motor controls and drives

EV traction inverters

GENERAL DESCRIPTION

The Pai85x3x is a 2PaiSemi product family that are pin-
compatible with popular High-Speed optocouplers with data
rates up to 10 Mbps. By using maturated standard
semiconductor CMOS technology and 2PaiSemi iDivider
technology, these isolation components provide outstanding
performance characteristics and reliability superior to
alternatives such as optocoupler devices and other
integrated isolators.

Intelligent voltage divider technology (iDivider technology)
is a new generation digital isolator technology invented by
2PaiSemi. It uses the principle of capacitor voltage divider to
transmit voltage signal directly cross the isolator capacitor
without signal modulation and demodulation.

The Pai85x3x operate with the supply voltage on the
output side ranging from 4.5 V to 26.4 V, providing
compatibility with lower voltage systems as well as enabling
voltage translation functionality across the isolation barrier.
The fail-safe state is available in which the outputs transition
to a preset state when the input power supply is not applied.
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Figure 1. Pai85x3x functional Block Diagram
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SELECTION GUIDE

Table 1. Selection guide

Model Name * Temperature Range No. of channels Data rate (Mbps) Isolation Rating (kV rms) Package
Pai85136-SR -40~125°C 1 1 3750 NB SOIC-8
Pai85137-SR -40~125°C 1 10 3750 NB SOIC-8
Pai85236-SR -40~125°C 2 1 3750 NB SOIC-8
Pai85237-SR -40~125°C 2 10 3750 NB SOIC-8
Pai85136-PT -40~125°C 1 1 5000 DIP-8
Pai85137-PT -40~125°C 1 10 5000 DIP-8
Pai85236-PT -40~125°C 2 1 5000 DIP-8
Pai85237-PT -40~125°C 2 10 5000 DIP-8

ABSOLUTE MAXIMUM RATINGS
Ta = 25°C, unless otherwise noted.
Table 2. Absolute Maximum Ratings
Parameter ‘ Rating
INPUT
Average forward current (lg) 20mA
Reverse input voltage (VR) 5V (min)
Enable input voltage (V) VDD+ 0.5V
Input Power Dissipation (Py) 90MmW
OUTPUT
Supply voltage (VDD) 27V
Output sink current (Isink) 50mA
Output voltage (Vo) 27V
Output power dissipation (Pgiss) 50mwW
ISOLATOR
Total Power Dissipation (Pr) 140mW
HBM Rating ESD +4KV
Maximum Isolation Voltage DIP-8 5000Vgms
Maximum Isolation Voltage SO-8 3750Vrms
Storage Temperature (Tstg) -65°C to +150°C
Operating Temperature (Ta) -40°C to +125°C
Junction Temperature (T)) +150°C
RECOMMENDED OPERATING CONDITIONS
Table 3. Recommended Operating Conditions
Parameter Symbol Min Typ Max Unit
Supply Voltage Ve 4.5 26.4 \"
Input Current, low level each channel Ir(oFF) 0 250 UA
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Parameter Symbol Min Typ Max Unit
Input Current, high level each channel Ir(on) 3 15 mA
Enable Voltage, Low Level VeL 0 0.8
Enable Voltage, High Level Ven 2 Voo
Output Pull-up Resistor RL 330 4k
Ambient Operating Temperature Ta -40 125 °C

Truth Tables

Table 4. Pai8513x Truth Table !

Input Voo EN \'/e]
OFF > UVLO H HIGH
OFF > UVLO L HIGH
OFF <UVvLO H HIGH
OFF <UVLO L HIGH
ON > UVLO H LOW
ON > UVLO L HIGH
ON <UVLO H HIGH
ON <UVvLO L HIGH
Notes:

1The output voltage level is determined by the external pull-up supply.

Table 5. Pai8523x Truth Table !

Input Vbp Vo

OFF >UVLO HIGH

OFF <UVLO HIGH

ON > UVLO Low

ON <UVvLO HIGH
Notes:

2The output voltage level is determined by the external pull-up supply.

SPECIFICATIONS

ELECTRICAL CHARACTERISTICS

Table 6. DC Specifications
VCC=5V; GND=0V; T, =-40 to +125 °C; typical specs at 25°C; unless otherwise noted.

Parameter Symbol Device Min Typ Max Unit Test Conditions/Comments
Supply Voltage Vee 4.5 26.4 Vv
Single 0.7 2
Supply C t I A
upply turren e Dual 14 4 m
Input Current
Threshold Ie 2.0 3 mA
Input Forward
Voltage VE(orr) 1.5 1.7 \Y
(OFF)
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Parameter Symbol Device Min Typ Max Unit Test Conditions/Comments

Input Forward
Voltage VEon) 1.8 2 2.2 \Y
(ON)

VCC=5.5V,IF=5mA,
I0L(Sinking) = 13 mA

Logic Low Output

Voltage VoL 0.25 0.6 \

Logic High Output

| 0.5 A
Current o W

Peak Output

| 50 A
Current OoPK m

Enable High Min VEH Single 2 Vee

Enable Low Max Ve Single 0.8

Enable High
Current len Single 10 WA
Draw

Enable Low
Current lec single -100 pA
Draw

Table 7. Switching Specifications
VDCC=5V; GND =0 V;R.=350Q ;C. =30 pF; Ta=-40to +125 °C; typical specs at 25 °C; T) = —40 to +125 °C, unless otherwise noted.

Parameter Symbol Min Typ Max Unit Test Conditions/Comments
Maximum Pai85X37 Foata 10 Mbps Within pulse width distortion (PWD) limit
Data Rate Pai85X36 Foata 1 Mbps Within pulse width distortion (PWD) limit
Minimum Pulse Width MPW 50 ns Within PWD limit
The different time between 50% input

Propagation Delay

i 0, i 0,
(Low-to-High) tpLn 40 60 ns signal to 50% output signal 50% @ 5Vpc
supply
Propagation Delay ton 40 60 ns @ 5Vioc supply

(High-to-Low)

The max different time between tpn and

Pulse Width Distortion PWD 8 30 ns toi@ 5Voc supply. And The value is | ton -
toun |
Propagation Delay
Skew trsk(p-p) 45 ns @ 5Vpc supply
The max different propagation delay time
. . between any two devices at the same
Rise Time t 25 40 ns
! ! R temperature, load and voltage @ 5Vpc
supply
Fall Time tr 5 10 ns @ 5Vpc supply
The max amount propagation delay time
Device Startup Time tsTART 13 25 us differs between any two output channels

in the single device @ 5Vpc supply.

Propagation Delay Time of

Enable from VEH to VEL tewn 9 30 ns VDD =5V, RL=350Q, CL=30 pF

Propagation Delay Time of

Enable from VEL to VEH e 13 30 ns VDD =5V, RL=3500Q, CL=30pF

Common Mode

Transient Immunity Ml >0 kv/us @ 5Voc supply
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INSULATION AND SAFETY RELATED SPECIFICATIONS

Table 8. Insulation Specifications

Parameter Symbol DIP-8 NB SOIC-8 Unit Test Conditions/Comments
Rated Dielectric Insulation 5000 3750 Vrms 1-minute duration
Voltage
Minimum External Air Gap L (CLR) =71 =4 mm min MeaSL.Jred from mput.termlnals to outp.ut
(Clearance) terminals, shortest distance through air
Minimum External Tracking L (CRP) =74 =4 mm min Me.asured from mp.ut terminals to output
(Creepage) terminals, shortest distance path along body
Minimum Internal Gap (Internal =21 =21 pm min Insulation distance through insulation
Clearance)
Tracking Resistance
. . CTI >400 >400 \' DIN IEC 112/VDE 0303 Part 1
(Comparative Tracking Index)
Material Group 1] 1] Material Group (DIN VDE 0110, 1/89, Table 1)
PACKAGE CHARACTERISTICS
Table 9. Package Characteristics
Typical Value
Parameter Symbol Unit Test Conditions/Comments
DIP-8 NB SOIC-8
Resistance (Input to Output)?! Ri-o >10 12 >10 12 Q
Capacitance (Input to Output)? Cro 0.6 0.6 pF @1MHz
Input Capacitance? C 3 3 pF @1MHz
Th lel
IC Junction to Ambient Thermal Resistance (S17 100 45 °C/W ermocouple located ?t
center of package underside

Notes:

1The device is considered a 2-terminal device; SOIC-8 Pin 1 - Pin 4(DIP-8 Pin 1-Pin4) are shorted together as the one terminal, and SOIC-8 Pin 5 - Pin 8(DIP-8 Pin 5-

Pin8) are shorted together as the other terminal.

2Testing from the input signal pin to ground.

REGULATORY INFORMATION

See Table 9 and the Insulation Lifetime section for details regarding recommended maximum working voltages for specific cross

isolation waveforms and insulation levels.

Table 10. Regulatory

NB SOIC-8

Recognized under UL 1577
Component Recognition Program?
Single Protection, 3750V rms Isolation Voltage

File number: UL-US-L494497-11-52017102-12

Regulatory DIP-8
Recognized under UL 1577
Component Recognition Program?

UL Single Protection, 5000 V rms Isolation Voltage

File number: UL-US-L494497-11-52017102-12

DIN V VDE V 0884-11 (VDE V 0884-11):2017-012
VDE Basic insulation, Viorm = 1200 V peak, Viosm = 5000 V peak

File number: 40052896

DIN V VDE V 0884-11 (VDE V 0884-11):2017-012
Basic insulation, Viorm =1200 V peak, Viosm = 5000 V peak

File number: 40052896
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Regulatory DIP-8 NB SOIC-8
Certified under Certified under
CQC11-471543-2012 CQC11-471543-2012
GB4943.1-2011 GB4943.1-2011
cac Basic insulation at 845 V rms (1200 V peak) working Basic insulation at 845 V rms (1200 V peak) working
voltage voltage
Reinforced insulation at 422 V rms (600 V peak) Reinforced insulation at 422 V rms (600 V peak)
File number: CQC23001377709 File number: CQC23001377707
Notes:

1In accordance with UL 1577, SOP-8 is tested by applying an insulation test voltage > 4500 V rms for 1 sec; DIP-8 is tested by applying an isulation test voltage > 6000 V
rms for 1 sec

2n accordance with DIN V VDE V 0884-10, SOP-8 is tested by applying an insulation test voltage > 1800V peak for 1 sec (partial discharge detection limit = 5 pC);
DIPP-8 is tested by > 1800V peak for 1 sec.

DIN V VDE V 0884-11 (VDE V 0884-11) INSULATION CHARACTERISTICS

These isolators are suitable for reinforced electrical isolation only within the safety limit data. Protective circuits ensure the
maintenance of the safety data. The * marking on packages denotes DIN V VDE V 0884-10 approval.

Table 11. VDE Insulation Characteristics

Characteristic
Description Test Conditions/Comments Symbol Unit
DIP-8 NB SOIC-8
Installation Classification per DIN VDE 0110
For Rated Mains Voltage <150 V rms Ito IV Ito IV
For Rated Mains Voltage <300V rms Ito lll Ito Il
For Rated Mains Voltage <400 V rms Ito Il Ito Il
Climatic Classification 40/125/21 | 40/125/21
Pollution Degree per DIN VDE 0110, Table 1 2 2
Maximum Working Insulation Voltage Viorm 1200 1200 pevak
Viorm % 1.5 = V4 (m), 100% production v
Input to Output Test Voltage, Method B1 test, tini =ty = 1 sec, partial discharge < Vpd (m) 1800 1800 eak
5 pC P
Input to Output Test Voltage, Method A
. Viorm X 1.3 = Vg (m), tini = 60 sec, tn = 10 Vv
After Environmental Tests Subgroup 1 sec, partial discharge < 5 pC Vpd (m) 1560 1560 peak
After Input and/or Safety Test Subgroup 2 Viorm X 1.2 = Vpd (m), tini = 60 sec, tm = 10 Y
S 1440 1440
and Subgroup 3 sec, partial discharge < 5 pC peak
\Y
Highest Allowable Overvoltage Viotm 7071 5300 peak
Basic insulation, 1.2 s rise time, 50 ps, v
Surge Isolation Voltage 50% fall time VTEST = 1.3 x VIOSM Viosm 5000 5000 eak
(qualification)? P
N Maximum value allowed in the event of
Safety Limiting Values .
a failure
Maximum Junction Temperature Ts 150 150 °C
Total Power Dissipation at 25°C Ps 0.7 0.6
Insulation Resistance at Ts Vio =500V Rs >10° >10° Q

Notes:
1In accordance with DIN V VDE V 0884-11, Pai85x3x is proof tested by applying a surge isolation voltage 6500 V.
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TYPICAL CHARACTERISTIC
VCC=5V, 0.1uF capacitor from VCC to GND, TA = —40°C to 125°C (Unless otherwise noted).
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Figure 2. High Level Output Current vs. Temperature Figure 3. Input Threshold Current vs. Temperature
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Figure 6. Typical Low Level Output Voltage vs. Temperature Figure 7. Typical Low Level Output Current vs. Temperature
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TIMING TEST INFORMATION
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Figure 16. Test circuit and waveform for tEHL and tELH
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OUTLINE DIMENSIONS
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Figure 18. 8-Lead Standard Small Outline Package [NB SOIC-8]
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Figure 19. 8-Lead DIP Outline Package [DIP-8]

SYMBOL MILLIMETER
MIN | NOM | MAX
A | 360 380 400
Al 051 | _ _
A2 320 | 330 | 340
A3 1.55 | 1.60 | 1.65
b | 044 _ | 0%
: bl 043 | 046 | 0.49
Bl 1.52REF
¢ 025 _ [0
| et 024 025 | 026
D 915 | 925 | 9.35
El 625 | 635 | 645
c 2.54BSC
eh 7.62REF
eB 762 _ | 930
eC 0 __ | 084
L 300 _ | _
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REEL INFORMATION
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Figure 20. 8-Lead Standard Small Outline Package [NB SOIC-8] Reel Information
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Figure 21. 8-Lead DIP Outline Package [DIP-8] Tube Information
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Pai85x3x

ORDERING GUIDE

Table 12. Ordering Guide

Model Name | Temperatu MSL MOQ,/
1 Package Quantity
re Range Peak Temp 2 3
per reel
Pai85136-SR -40~125°C NB SOIC-8 Level-2-260C-1 YEAR 4000
Pai85137-SR -40~125°C NB SOIC-8 Level-2-260C-1 YEAR 4000
Pai85236-SR | -40~125°C NB SOIC-8 Level-2-260C-1 YEAR 4000
Pai85237-SR | -40~125°C NB SOIC-8 Level-2-260C-1 YEAR 4000
Pai85136-PT | -40~125°C DIP-8 NA 2000
Pai85137-PT -40~125°C DIP-8 NA 2000
Pai85236-PT -40~125°C DIP-8 NA 2000
Pai85237-PT | -40~125°C DIP-8 NA 2000

L Pai8xxxxx is equals to m8xxxxx in the customer BOM.

2MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

3-M0Q, minimum ordering quantity.
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IMPORTANT NOTICE AND DISCLAIMER

2Pai semi intends to provide customers with the latest, accurate, and in-depth documentation. However, no responsibility is assumed by
2Pai semi for its use, nor for any infringements of patents or other rights of third parties that may result from its use. Characterization
data, available modules, and "Typical" parameters provided can and do vary in different applications. Application examples described
herein are for illustrative purposes only. 2Pai semi reserves the right to make changes without further notice and limitation to product
information, specifications, and descriptions herein, and does not give warranties as to the accuracy or completeness of the included
information. 2Pai semi shall have no liability for the consequences of use of the information supplied herein.

Trademarks and registered trademarks are the property of their respective owners. This document does not imply, or express copyright
licenses granted hereunder to design or fabricate any integrated circuits.

Room 307-309, No.22, Boxia Road, Pudong New District, Shanghai, 201203, China 021-50850681

2Pai Semiconductor Co., Limited. All rights reserved.

http://www.rpsemi.com/
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0.1 2022.08.12 ALL Initial version

0.2 2023.03.01 Page 3 Add Pai8523x Truth Table

0.3 2023.04.11 Page 13 Update Pai8523x MOQ Information
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