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Isolation Business Overview
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Toshiba Photocoupler Portfolio
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Toshiba Isolator Portfolio

NEW: Digital Isolators
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Toshiba Strength

Toshiba can supply both solutions.

Photocouplers/Photorelays Digital Isolators

- 50 years business results in the market + - Expands isolator business

New

- The market leader for the last 12 years - MP starts from Apr. 2023

> Higher reliability insulation > (High;sgae;ed and Multi channel
up to 150Mbps

> Better EMC (Electromagnetic noise Compatibility) » Higher CMTI with Magnetic coupling
(>200kV/ps)

> Original dedicated packaging technology > Robust safety with Double insulation

TOSHIBA
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Toshiba = HIGH QUALITY ISOLATION

Focusing on PLC and Inverters for Digital Isolators
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Focus Application: PLC

MCU Module
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Focus Application: Inverter Control

Isolators for
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“IPM (Intelligent Power Module)”

High speed signal communication is required.
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Pros and Cons of Photocouplers and Digital Isolators

Isolatlon Transmission
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*. Adopting our proprietary method to prevent noise from external magnetic field. CMTI : Common Mode Transient Immunity

EMC : Electromagnetic Compatibility

Toshiba 1st generation of Digital Isolators consist of

Magnetic coupling structure for High-CMTI
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Internal construction comparison

Digital Isolators

Photocouplers : i '
Using magnetic or electrical
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TOSHIBA = supplier of both technologies
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Features of Toshiba Digital Isolators

Satisfying key industrial requirement

1 High-speed 2 High CMTI

3 High Reliability /

Robust safet
* Max. data rate 150 Mbps * CMTI = 200 (kV/ps) typ. * Long life (>70 years) Insulation
* 4ch/2ch high-speed logic * Good noise isolation due to * Double insulation structure
Magnetic coupling * Reinforced insulation 5kVrms
Eye Pattern: 150Mbps Compared with the capacitive type, Adopting double insulation structure
the magnetic type can cut off noise for the robust safety.

at the insulation part.
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CMTI (Common Mode Transient Immunity) & Benchmarking

CMTI measurement Benchmark results

A common-mode voltage dV/dt is applied between the input side Toshiba Digital Isolators are most resistant to malfunction for high
GND and output side GND to evaluate CMTI noise immunity. transient voltages.
No.1 Performance
1500V 250 Y
1. Apply common -
v i mode voltage — 200 - (Measurement limit)
CM : =~
t :-:t—'h .'>E. 150
= 100
U Voo 2. Check output E

Vo  Vox — Vox voltage levels o 50
N o .

vix High Low High Low High Low High Low

VDD 2.5 5 2.5 5
—— Company A - Company B Company C e==DCL540x01
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High Reliability and Safety

Toshiba's CMOS process and double-insulation construction
ensure high dielectric strength and reliability

Long Life Insulation High Dielectric Strength

Over 70 years life expectancy @1200V,,,,. determined by TDDB test Surge strength minimum 12.8kV
Apply 1.2 x Vig,,m (VDE V 0884-11 specified as safety factor) Surge Immunity Test Specified in IEC 61000-4-5
Surge-voltage (1.2/50 ps waveform) applied using a
Estimated insulation life expectanc! combination waveform generator
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+ TDDB : Time Dependent Dielectric Breakdown
TOSH I BA + VDE V0884-11 : Magnetic and capacitive coupler for basic and reinforced isolation © 2023 Toshiba Electronics Europe GmbH 15
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Double insulation structure magnetic coupling

No short-circuit, even if one side isolation fails!

Toshiba Digital Isolator 3D representation Magnetic Coupling

TOSH I BA © 2023 Toshiba Electronics Europe GmbH 16



CISPR32 EMC testing for radiated emissions
DCL541x01 EVB passed the CISPR32 Class B limit

with more than 10dB margin!

Test setup: Measurement in an anechoic chamber

Test Results: Pass CISPR32 Class B
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*EMC : Electro Magnetic Compatibility

*EMI : Electro Magnetic Interference

*EVB : Evaluation board

*EUT : Equipment Under Test

*CISPR32 : Electro Magnetic Compatibility of Multimedia equipment

TOSHIBA
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Part Naming Conventions
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Part Naming Conventions: Standard Digital Isolators

DCL54OCO1

NS

Total Reverse Control-pin .
Category Output Data rate Channel channel (Default output) Option Package
DC: Digital-  L: Logic 1:~1Mbps PTELY S L: Enable(Low) 0: w/o 0: SOIC8-N
+Secondly input
isolator 2:~10Mbps Number of H: Enable(High) 1: SOIC16-W
3:~50Mbps reverse A: Disable(Low) 2: SOIC8-DW
4:~100Mbps channels B: Disable(High) B: SSOP16
5:~200Mbps C: None(Low)
D: None(High)

19
HOC-5588 © 2023 Toshiba Electronic Devices & Storage Corporation
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First Products and Benchmark
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Toshiba 1st line-up Digital Isolators

Standard Digital Isolators

Max Data Default
Category E\IF%?CVZerLOFgceprzg Rate Output qunrt];cl)l Package Pin layout
(Mbps) State 'S
DCL540C01 Low

DCL540D01 | High ‘ _
DCL540L01 [ 10 o w0V
DCL540H01 High | Enable
DCL541A01 ) Low Input
&l Dt 1601 3:1 150 High Dieopla | SOIC16-W
Standard DCL541L01 | Low | output _
tsotiors [ DCL541HO01 [, 150 gn | Enable | SOICIEW
DCL5421 01 ] Low Output
DCL542H01 [ 150 | | Enable | SOICI6W
DCL520C00 | Low _ _ .
DCL520000 [N 150 g SOIC8N | FEEs
DCL521C00 | Low _ o
DCL521D00 v 0 High Soies EJ:UVW . roni

o
vhmHDS

ann
g

¥
m OO0
a TFE



4-channel High Speed Standard Digital Isolators MP: Apr. ‘23

DCL541x01 (3:1) and DCL540x01 (4:0)

TOSHIBA

Features Pin-Layout/Outline
* 4 channel high-speed digital isolator
« Maximum data rate 150Mbps (Max) == AN === AN T === T ==
- High CMTI >100kV/us SEEe SE %:g;: R Shar=t
. . . L e 1 Jves i & 1M Jves ved ] & 1w
»  Double-insulation construction = I S g i == ==
(4:0) ({33i1)
Main Characteristics I
. D7.5%xW10.3xH2.65(Max)
e [ e | [ e
Lo unit : mm
Package SOIC16-W TrrERREd
Storage temp. -65~150 °C P/N
Operating temp. -40~110 °C bcL540co1 tow None
Supply voltage 2.25~5.5V DCL>40D01 High
i DCL540L01 Low
Propagation delay (Max) 21.0ns i Enable(No.10)
DCL540H01 High
Isolation voltage (Min) 5 kVrms DCL541A01 Low - 1
Safety standard (planned) UL1577, VDE V 0884-11 DCL541B01 High Disable(No.7,10)

© 2023 Toshiba Electronics Europe GmbH 22



Under development

4-channel High Speed Standard Digital Isolators N ;"u'_ 132‘3&32;’

DCL541x01 (3:1) and DCL542x01 (2:2)

Features Pin-Layout/Outline
* 4 channel high-speed digital isolator o= N T = eer— R T =
. M‘aximum data rate 150Mbps (Max) = b = b | i =
« High CMTI >100kV/us b= Plam i orat = o= DD {11 80 =

. . . vl 7 j'i 4 10 Jens Y o i 10 e,
* Double-insulation construction sords 11 ofee sos 11 +Heo

(321) (2:2)
Main Characteristics rfiaiagagg
| I ] D7.5xW103xH2.65 (Max)
 tem | Spee 1 ] ki
&
i THEUEEEFE
Package SOIC16-W
Storage temp. -65~150 °C P/N
Operating temp. -40~110 °C DCL542L01 Low Output Enable
. No.7,10
Supply voltage 2.25~5.5V DL High ( )
Propagation delay (Max) 21.0ns DCL541L01 Low ou(tﬁgt.,E;' :)ble
DCL541H01 High -l

Isolation voltage (Min) 5 kVrms
Safety standard (planned) UL1577, VDE V 0884-11

TOSH I BA © 2023 Toshiba Electronics Europe GmbH 23



Under development

2-channel High Speed Standard Digital Isolators MP: Sep. ‘23
DCL521x00 (1:1)

Features Pin-Layout/Outline

« 2 channel high-speed digital isolator

» Maximum data rate 150Mbps (Max) Vﬁmgl * :gm

« High CMTI >100kV/us s 4;,_'—‘*‘1 .rt,_'_“‘* |

» Double-insulation construction Il e ! sF—leno:

° ° ° ( 1 : 1 ) 49

Main Characteristics 1

AAAER
| Terms | Spec | e Al °l .

Package SOIC8 ) & O

Storage temp. -65~150 °C S

Operating temp. -40~125 °C D3.9XW4.9XH1 .75(Max)

Supply voltage 2.25~5.5V (unit : mm)

Propagation delay (Max) 21.0ns P/N

Isolation voltage (Min) 3 kVrms DCL521C00 Low

Safety standard (planned) UL1577, VDE V 0884-11 DCL521D00 High

TOSH I BA © 2023 Toshiba Electronics Europe GmbH 24



g
2-channel High Speed Standard Digital Isolators MP: CY24

DCL520x00 (2:0)

Features Pin-Layout/Outline
« 2 channel high-speed digital isolator
o i Vo 1 @ 1  — |V

M.aX|mum data rate 150Mbps (Max) =" i =
« High CMTI >100kV/us v D i>— v,
» Double-insulation construction GND,—]4 ! sF—Ieno,

° ° ° ( 2 : O ) 49
Main Characteristics ]

AAAER
| Terms | Spec o],

Package SOIC8 IRfe
Storage temp. -65~150 °C S
Operating temp. -40~125 °C D3-9XW4~9XH1 .75(Max)
Supply voltage 2.25~5.5V (unit : mm)
Propagation delay (Max) 21.0ns P/N
Isolation voltage (Min) 3 kVrms DCL520C00 Low
Safety standard (planned) UL1577, VDE V 0884-11 DCL520D00 High

TOSH I BA © 2023 Toshiba Electronics Europe GmbH 25



Cross Reference

Digital Isolator Major Equivalents

Skyworks

4ch High-speed

Standard Digital Isolators AR SO7740/1 064/
2an g -sppece DCL521x00 ADuM121 1SO7721 Sig621
Standard Digital Isolators

TOSH I BA © 2023 Toshiba Electronics Europe GmbH 26



Benchmark 4-ch High Speed

4 channel High Speed Standard Digital Isolators

[ /%%LL55i01)§<%11 /ét\%tmzz‘:& /155%7777‘:101 /SSIi88661101)§()§(1'-I' i LU
Coupling method Magnetic Magnetic Capacitive Capacitive
Data rate 150 150 100 150 Mbps
Total channel number 4 4 4 4 ch
Forward ch. 4/3 4/3 4/3 4/3 ch
Reverse ch. 0/1 0/1 0/1 0/1 ch
Operating current : Idd1@100Mbps 18.4/24.5 17.4/20 5.7/11.3 5/9.8 mA | VDD=5.5V, CL=15pF
Operating current : Idd2@100Mbps 37.1/35.2 29.5/26.4 28/22 22.8/18.5 mA | VDD=5.5V, CL=15pF
Propagation delay@VDD=2.5V (Max) 21 14 18.5 14 ns
Pulse distortion 3 3 5.1 5.0 ns |Low distortion
CMTI(Min/Typ) 100/200 75/100 85/100 35/50 kV/us |High CMTI
Isolation voltage (Min) 5000 5000 5000 5000 Vrms
Creepage (Min) 8 7.8 8 8 mm
Operating temp. -40 to 110 -40to 125 -55to 125 -40to 125 °C
Junction temp. (Max) 150 150 150 150 °C
Package SOIC16 SOIC16 SOIC16 SOIC16
Isolation topology Dual insulation Single insulation | Dual insulation | Dual insulation Safety
Isolation life (TDDB result) 70 years 50 years 100 years 60 years Reliability

TOSHIBA
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Benchmark 2-ch High Speed

2 channel High Speed Standard Digital Isolators

Term /ociszno0 | /abumizi | jsorizy | ssisezz | UMt Note
Coupling method Magnetic Magnetic Capacitive Capacitive
Data rate 150 150 100 150 Mbps
Total channel number 2 2 2 2 ch
Forward ch. 1 1 ch
Reverse ch. 1 1 1 1 ch
Operating current : Idd1@100Mbps 12 12.3 9 8.1 mA | (Max) VDD=5.5V, CL=15pF
Operating current : |dd2@100Mbps 12 12.7 9 8.1 mA | (Max) VDD=5.5V, CL=15pF
Propagation delay@VDD=2.5V (Max) 21 14 18.5 14 ns
Pulse distortion 3 3 5.1 5.0 ns |Low distortion
CMTI(Min/Typ) 100/200 75/100 85/100 35/50 kV/us |High CMTI
Isolation voltage (Min) 3000 3000 3000 3750 Vrms
Creepage (Min) 4 4 4 4 mm
Operating temp. -40 to 125 -40to 125 -551t0 125 -40to0 125 °C
Junction temp. (Max) 150 150 150 150 °C
Package SOIC8 SOIC8 SOIC8 SOIC8
Isolation topology Dual insulation Single insulation | Dual insulation | Dual insulation Safety
Isolation life (TDDB result) 70 years 50 years 100 years 60 years Reliability

TOSHIBA

* : advantage

GmbH
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Promotion Tools
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TOSHIBA

Legal Disclaimer

The information contained herein is subjed to change without natice, The information contzined herein is presented only as 3
guide for the spplications and products. Mo responsibility is assumed by Toshiba for any infingements of patents or other
rights of the third parties which may result from its use. Mo licenss iz granted by implication or ctherwise und any patent or
patent rights of Toshiba or others. Tashiba iz continually working to improve the quality and reliability of itz produds.
Mevertheless, semiconductor dewices in general can malfundion ar fail due to their inherent electical sensitivity and
vulnerahilty to physical stress. It's the responsibility of the buyer, when utilizing Toshiba produds, to comply with the
standards of satety inmaking & safe design for the entire system, and to avoid situstions in which & malfunction ar failure of
such Toshiba products could cause loss of human life, bodily injury of damage to propery. In developing your designs,
please enzure that Toshiba produds are used within spedfied opersting ranges as set forth in the most recent Toshiba
product specifications. Also, pleas= keep in mind the precautions and conditions et foth in the Handling guide far
Semiconductor desices", or the | Toshiba Semiconductor Reliabilty Handbook", etc.. The Toshiba produds listed in this
document are intended for usage in general electronic applicstions (computer, personal equipmert, office equipment,
measuting equipment, industrial robotics, domestic applisnces etc). These Toshiba products are neither intended nor
warranted for usage in equipment that reguires extraordinary high quality andfor reliakility or @ malfunction or failure of which
my cauze los=s of human life or bodily inury (dnintended wssge”). Unintended usage indude stomic energy control
ingruments, aimplane or spaceship instruments, transpotation ingruments, trafic signal ingruments, combustion contral
ingrumentz, medical instruments, all types of =afety devices etc.. Unintended Usage of Toshiba produds listed in this
document shall be made at the customer's own risk . The products described in this document may indude produds subject to
the foreign exchange and foreign trade lavws, Toshiba does not take any responsibility for incidental dam age (induding loss of
business profit, business interruption, loss of business information, and other pecuniary damage) aising out of the use or
dizahility to use the product,

© 2023 Toshiba Electronics Europe GmbH
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Thank you.

Subscribe to our Semicon newsletter(“§>
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