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This material is technological examination material to aim at the product introduction.
The change in the content of the characteristic might be accompanied at the final
specification process. The final specification will be able to be gotten in the brokerage
department when the product is designed and to get the confirmation.
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The Toshiba TLP290-4 consists of photo transistor, optically coupled to a ¥ ,,1“1."".3.
gallium arsenide infrared emitting diode. TLP290-4 is housed in the SO16
package, very small and thin coupler.

Since TLP290-4 are guaranteed wide operating temperature (Ta=-55 to 110
°C), it's suitable for high-density surface mounting applications such as T
programmable controllers and hybrid ICs. v

455 T4y

LY==
==
==

Collector-Emitter Voltage : 80 V (min) e s

Current Transfer Ratio : 50% (min) LER T
Rank GB - 100% (min) 7

® |solation Voltage : 2500 Vrms (min) L _ﬁu : p—
® Guaranteed performance over -55to 110 °C -
® UL (under preparation) : UL1577 , File No. E67349

cUL (under preparation)  : CSA Component Acceptance Service TOSHIBA —
No.5A Weight: 0.19 g (typ.)

® BSI (under preparation)  : BS EN 60065: 2002,
: BS EN 60950-1: 2006

o

01 21201
I

Pin Configuration
Construction Mechanical Rating TLP290-4

Creepage Distance 5.0 mm (min) 10 [ 16
Clearance 5.0 mm (min) ::[i:

27 115
30 [ 14
4 DE <:E| 13
50 N 12
6 DE <::| 11
4 N 10
8 DE <::| 9
1,3,5,7 :ANODE, CATHODE
2,4,6,8 :CATHODE, ANODE

9,11,13,15 :EMITTER
10,12,14,16 :COLLECTOR
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Current Transfer Ratio

TYPE

Classification

Current Transfer Ratio (%)

(Ic/1F)

Marking of Classification

(Note1) IE=5mA, Vce=5V, Ta=25C
Min Max
Blank 50 400 Blank
TLP290-4
Rank GB 100 400 GB

Note1: ex. Rank GB: TLP290-4 (GB)

Application type name for certification test, please use standard product type name, i.e.

TLP290-4 (GB,E: TLP290-4

B 4 5 # # 886-3-5753170

JEF ) L (Ri) 86-21-34970699

JPE 4% 1) HLF-GRYIN) 86-755-83298787
Http:

www. 100y. com. tw
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B 4% 5 # # 886-3-5753170
TOS H “ BA JoE 4% - () 86-21-34970699
TENT JHE 4% ) WL~ 81) 86-755-83298787 TLP290-4
. . Http://www. 100y. com. tw
Absolute Maximum Ratings (Ta = 25°C) I
CHARACTERISTIC SYMBOL RATING UNIT
Forward Current IF(RMS) +50 mA
A | Forward Current Derating Alg I°C -0.67 (Ta=50°C) mA /°C
w
— | Pulse Forward Current  (Note2) IFp +1 A
Junction Temperature Tj 125 °C
Collector-Emitter Voltage VcEO 80
Emitter-Collector Voltage VECO 7 \
DO: Collector Current Ic 50 mA
E Collector Power Dissipation
E | (1 Cirouit Pc 100 oW
a
Collector Power Dissipation ° _ o
Derating(Ta=25°C) (1 Circuit) APedc R W I°C
Junction Temperature Tj 125 °C
Operating Temperature Range Topr -55t0 110 °C
Storage Temperature Range Tstg -55t0 125 °C
Lead Soldering Temperature Tsol 260 (10s) °C
Total Package Power Dissipation
(1 Circuit) Pr 170 iy
Total Package Power Dissipation o n o
Derating (Ta=25°C) (1 Circuit) APT [°C 17 mG&
Isolation Voltage (Note3) BVs 2500 Vrms

Note: Using continuously under heavy loads (e.g. the application of high temperature/current/voltage and the
significant change in temperature, etc.) may cause this product to decrease in the reliability significantly even
if the operating conditions (i.e. operating temperature/current/voltage, etc.) are within the absolute maximum
ratings.

Please design the appropriate reliability upon reviewing the Toshiba Semiconductor Reliability Handbook
(“Handling Precautions”/“Derating Concept and Methods”) and individual reliability data (i.e. reliability test
report and estimated failure rate, etc).

Note2: Pulse width < 100us, frequency 100Hz

Note3: AC, 1 minute, R.H.<60%, Device considered a two terminal device : LED side pins shorted together and
DETECTOR side pins shorted together.

Individual Electrical Characteristics (Ta = 25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP. [ MAX [ UNIT

B Forward Voltage VE IF =10 mA 1.1 1.20 1.4 \%
—! [ Capacitance Cr V=0,f=1MHz — 30 — pF

Collector-Emitter Breakdown Voltage V@BRrR)cEO |lc=0.5mA 80 Al — \%
ﬂof Emitter-Collector Breakdown Voltage V@eRr)ECcO |[lE=0.1mA 7 — — \%
|_
Q | collector Dark Current | VcE=48V, = 0.01 0.1 HA
i (Note5) B0 [Vce=48V, Ta=85C 2 50 A
o CE*= , la= —_ u

Capacitance P o 1)

(Collector to Emitter) Cce V=0,f={ e \ 10 pF

HOC-1278 4 11-03-31


user
新建印章


TOSHIBA TENTATIVE TLP290-4
Coupled Electrical Characteristics (Ta = 25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP. MAX [ UNIT
IF=5mA, Ve =5V 50 — 400
Current Transfer Ratio Ic/If %
Rank GB| 100 — 400
IlF=1mA, VcE =04V — 60 —
Saturated CTR Ic/IF (sat) %
Rank GB| 30 _ _
Ic=2.4mA, IF=8mA — — 0.4
Collector-Emitter Saturation Voltage VCE (sat) Ic=0.2mA, IF=1mA — 0.2 — \%
Rank GB| _ 04
Off-State Collector Current Ic (off) VE=0.7V,Vce =48V - — 10 MA
CTR symmetry Ic (ratio)  |'C (IF=-5mA)/lc (IF =5 mlfl%te5 0.33 — 3 —
Note5: Ic1
gL Ic2(lF =1F2,Vcg =5V) IF]. C [ :I -— VCE
(ratio) =11 = gy, Vg = 5V) - Ic2
Ipg O—1 ]_,J
Isolation Characteristics (Ta = 25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP. MAX [ UNIT
Capacitance _ L
(Input to Output) Cs Vg=0V,f=1MHz — 0.8 — pF
Isolation Resistance Rs Vs = 500 V, R.H.<60% %1072 10 | _— Q
AC, 1 minute 2500 — A
Vrms
Isolation Voltage BVs AC , 1 second, in OIL A 5000 -]
DC, 1 minute, in OIL — 5000 ~( Vdc
Switching Characteristics (Ta = 25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP. MAX | UNIT
Rise Time tr — 2 S
Fall Time t Vee =10V, Ic =2 mA — 3 N us
Turn-On Time ton Rig\ivoe — 3 —
Turn-Off Time toff — 3 —
Turn-On Time toN — 2 —
Storage Time ts \3:_:,;:59\5%;: =16 mA (Fig. [ _ 25 aa us
Turn-Off Time toFF — 40 —
(Fig.1) Switchin Time Test Circuit
Iy —p—eVoo W[ 1
L vee
0.5V
toN tOFF
)
B 4 5 # # 886-3-5753170
JH: 4% ) (1 ip) 86-21-34970699
HOC-1278 ‘ 11-03-31
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TOSHIBA TENTATIVE TLP290-4

Soldering and Storage

B 4% h # # 886-3-5753170
WEHE 77 WL~ (1 iF) 86-21-34970699
1. Soldering J: 4% h L () 86-755-83298787

Http://www. 100y. com. tw

1.1 Soldering
When using a soldering iron or medium infrared ray/hot air reflow, avoid a rise in device temperature as
much as possible by observing the following conditions.
1) Using solder reflow
‘Temperature profile example of lead (Pb) solder

C)

240 | e eemmmeee e This profile is based on the device’s
maximum heat resistance guaranteed
210 o e e o2 value.

Set the preheat temperature/heating
temperature to the optimum temperature
corresponding to the solder paste

type used by the customer within the

described profile.

160 [m e e e e e e e = = =
140 | = =

Package surface temperature

——» —P!

I 1
60 to 120s : less than 30s :
1 1

Time (s

‘Temperature profile example of using lead (Pb)-free solder
¢C)
260 |- - - o This profile is based on the device’s
maximum heat resistance guaranteed
value.

Set the preheat temperature/heating
temperature to the optimum temperature
corresponding to the solder paste

type used by the customer within the

described profile.

2231 Uy

1 O
180 | - -

Package surface temperature

—»!

I

I

I

I

I

I

I

1

P !

60 to 120s I 1 30t050s
1

1 1

Time (s

Reflow soldering must be performed once or twice.

The mounting should be completed with the interval from the first to the last mountings being 2 weeks.

2) Using solder flow (for lead (Pb) solder, or lead (Pb)-free solder)
+ Please preheat it at 150°C between 60 and 120 seconds.
+ Complete soldering within 10 seconds below 260°C. Each pin may be heated at most once.
3) Using a soldering iron
Complete soldering within 10 seconds below 260°C, or within 3 seconds at 350°C. Each pin may

be heated at most once.

HOC-1278 6 11-03-31
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TOSHIBA TENTATIVE TLP290-4

2. Storage

1) Avoid storage locations where devices may be exposed to moisture or direct sunlight.

2) Follow the precautions printed on the packing label of the device for transportation and storage.

3) Keep the storage location temperature and humidity within a range of 5°C to 35°C and 45% to 75%,

respectively.

4) Do not store the products in locations with poisonous gases (especially corrosive gases) or in dusty
conditions.

5) Store the products in locations with minimal temperature fluctuations. Rapid temperature changes during
storage can cause condensation, resulting in lead oxidation or corrosion, which will deteriorate the
solderability of the leads.

6) When restoring devices after removal from their packing, use anti-static containers.

7) Do not allow loads to be applied directly to devices while they are in storage.

8) If devices have been stored for more than two years under normal storage conditions, it is recommended
that you check the leads for ease of soldering prior to use.

B 4% &1 # #} 886-3-5753170
W4 B~ (i) 86-21-34970699
JE 4 b HL P (5 4) 86-755-83298787
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TOSHIBA TENTATIVE TLP290-4

Option:Specification for Embossed-Tape Packing
(TP) for Mini-Flat Coupler

1. Applicable Package

Package Name Product Type

S016 Mini-Flat Coupler

2. Product Naming System

Type of package used for shipment is denoted by a symbol suffix after a product number. The method of
classification is as below.

(Example)
TLP290—4 (GB—TP, E

"T——» [[G]/RoHS COMPATIBLE (Note6)
Tape type

CTR rank
Device name

vy

3. Tape Dimensions

3.1 Orientation of Device in Relation to Direction of Tape Movement

Device orientation in the recesses is as shown in Figure 1.

Tape feed =
0
1° a0 O 00 00O
L % o o o
(] DO
1 8
I -
d
Figure1 Device Orientation
3.2 Tape Packing Quantity : 2000 devices per reel W 4 A #f ¥} 886-3-5753170

WEHE 77 WL~ (1 iF) 86-21-34970699
Jibk 4% 17 BB - 8I) 86-755-83298787

Http://www. 100y. com. tw

3.3 Empty Device Recesses are as Shown in Table 1.

Table1 Empty Device Recesses

Standard Remarks

Occurrences of 2 or more
successive empty device 0
recesses

Within any given 40-mm section of
tape, not including leader and trailer

Single empty device

6 device (max) per reel Not including leader and trailer
recesses

3.4 Start and End of Tape

The start of the tape has 50 or more empty holes. The end of tape has 50 or more empty holes and two
empty turns only for a cover tape.

HOC-1278 8 11-03-31
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3.5 Tape Specification

(1) Tape material: Plastic (protection against electrostatics)
(2) Dimensions: The tape dimensions are as shown in Figure 2 and table 2.

0.3+£0.05

K

Eﬂ_#

2.0+0.1
1.5 : F ;/ G
N H D DO O b

16.0+£ 0.3

i (a]
|
— AL} ay |- m|—Y
|
I
_’_
A

6-755-83298787

$1.5+0.1 .
26+02 B 4% 5 # 4 886-3-5753170
R F:!‘I‘,- i|", ‘.2
Figure2 Tape Forms _HHQJ B (ki) 86-21-34970699
EAE ) LT () 8
Http://www. 100y. com. tw
Table2 Tape Dimensions
Unit: mm
Unless otherwise specified: +0.1
Symbol Dimension Remark
A 7.5 —
B 10.5 —
D 7.5 Center line of indented square hole and sprocket hole
E 1.75 Distance between tape edge and hole center
F 12.0 Cumulative error 3)31 (max) per 10 feed holes
G 4.0 Cumulative error 3)31 (max) per 10 feed holes
Ko 2.2 Internal space

HOC-1278
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B 4% 5 # ¥ 886-3-5753170

TOSHMBA TENY 4% 71 HaF (i) 86-21-34970699 TLP290-4
JW: 4% ) HL (iR H1) 86-755-83298787
3.6 Reel Http://www. 100y. com. tw

(1) Material: Plastic
(2) Dimensions: The reel dimensions are as shown in Figure 3 and Table 3.

Table 3 Reel Dimensions

Unit: mm

Symbol Dimension

$330 + 2

$80 + 1

$13+0.5

20+05

c|lm|O|®m|>

4.0+0.5

W1 17.5+0.5

w2 21.5+1.0

Figure 3 Reel Forms

4. Packing

Either one reel or five reels of photocouplers are packed in a shipping carton.

5. Label Indication

The carton bears a label indicating the product number, the symbol representing classification of
standard, the quantity, the lot number and the Toshiba company name.

6. Ordering Method

When placing an order, please specify the product number, the CTR rank, the tape type and the quantity
as shown in the following example.

(Example)
TLP291-4(GB-TR,E 2000 Pcs

S

Quantity (must be a multiple of 2000)
[[G]VRoHS COMPATIBLE (Note6)
Tape type

CTR rank

Device name

VVYyVYY

Note6 :Please contact your TOSHIBA sales representative for details as to environmental matters such as the
RoHS compatibility of Product.
The RoHS is the Directive 2002/95/EC of the European Parliament and of the Council of 27 January 2003
on the restriction of the use of certain hazardous substances in electrical and electronics equipment.

B 4% 5 # # 886-3-5753170
4 L (i) 86-21-34970699
Jik 4 ) HL (5 HI) 86-755-83298787

Http://www. 100y. com. tw
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TOSHIBA TENTATIVE TLP290-4

RESTRICTIONS ON PRODUCT USE

e Toshiba Corporation, and its subsidiaries and affiliates (collectively “TOSHIBA”), reserve the right to make changes to the information
in this document, and related hardware, software and systems (collectively “Product”) without notice.

e This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with
TOSHIBA's written permission, reproduction is permissible only if reproduction is without alteration/omission.

e Though TOSHIBA works continually to improve Product’s quality and reliability, Product can malfunction or fail. Customers are
responsible for complying with safety standards and for providing adequate designs and safeguards for their hardware, software and
systems which minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of human life, bodily
injury or damage to property, including data loss or corruption. Before creating and producing designs and using, customers must
also refer to and comply with (a) the latest versions of all relevant TOSHIBA information, including without limitation, this document,
the specifications, the data sheets and application notes for Product and the precautions and conditions set forth in the “TOSHIBA
Semiconductor Reliability Handbook” and (b) the instructions for the application that Product will be used with or for. Customers are
solely responsible for all aspects of their own product design or applications, including but not limited to (a) determining the
appropriateness of the use of this Product in such design or applications; (b) evaluating and determining the applicability of any
information contained in this document, or in charts, diagrams, programs, algorithms, sample application circuits, or any other
referenced documents; and (c) validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO
LIABILITY FOR CUSTOMERS’ PRODUCT DESIGN OR APPLICATIONS.

e Product is intended for use in general electronics applications (e.g., computers, personal equipment, office equipment, measuring
equipment, industrial robots and home electronics appliances) or for specific applications as expressly stated in this document.
Product is neither intended nor warranted for use in equipment or systems that require extraordinarily high levels of quality and/or
reliability and/or a malfunction or failure of which may cause loss of human life, bodily injury, serious property damage or serious
public impact (“Unintended Use”). Unintended Use includes, without limitation, equipment used in nuclear facilities, equipment used
in the aerospace industry, medical equipment, equipment used for automobiles, trains, ships and other transportation, traffic signaling
equipment, equipment used to control combustions or explosions, safety devices, elevators and escalators, devices related to electric
power, and equipment used in finance-related fields. Do not use Product for Unintended Use unless specifically permitted in this
document.

¢ Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

e Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any
applicable laws or regulations.

e The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any
infringement of patents or any other intellectual property rights of third parties that may result from the use of Product. No license to
any intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise.

o ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE
FOR PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY
WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR
LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND
LOSS OF DATA, AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO
SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

e GaAs (Gallium Arsenide) is used in Product. GaAs is harmful to humans if consumed or absorbed, whether in the form of dust or
vapor. Handle with care and do not break, cut, crush, grind, dissolve chemically or otherwise expose GaAs in Product.

¢ Do not use or otherwise make available Product or related software or technology for any military purposes, including without
limitation, for the design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile
technology products (mass destruction weapons). Product and related software and technology may be controlled under the
Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-export of Product
or related software or technology are strictly prohibited except in compliance with all applicable export laws and regulations.

o Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product.
Please use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances,
including without limitation, the EU RoHS Directive. TOSHIBA assumes no liability for damages or losses occurring as a result of
noncompliance with applicable laws and regulations.

B 4% 1 # # 886-3-5753170
JEHE 77 WL~ (1 i#F) 86-21-34970699
Jik 4 h BG4I 86-755-83298787

Http://www. 100y. com. tw
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As a type of isolator favored by manufacturers, photocouplers
now serve as noise protectors in many electronic devices.
Toshiba’s photocouplers consist of either a GaAs or GaAlAs

Extensive Line of Products

To meet customers’ various needs, we offer an extensive
product portfolio shown below as well as general-
purpose photocouplers.

infrared LED(s) and a silicon photodetector(s) housed in a mold 1. Photo-IC couplers: High speed and advanced functions
package. GaAlAs LEDs are adopted in high-speed photo-IC (highly integrated detectors)
types due to their high-speed and high-light output. 2. Zero-crossing phototriac couplers: Phototriac-output
devices with zero-crossing detection
White overmold 3. Photovoltaic couplers: MOSFET gate drive (high voltage
(epoxy) output achieved using a photodiode array)
Detector 4. Photorelays (MOSFET-output devices):
AL A Lo AC-DC switches (MOSFET output)
/ Infrared LED

L caddrate Mechanical relay replacement

Safety Standard Approvals

UL approval has been obtained under file number E67349 for
most of our photocouplers. EN60747-5-2-approved
photocouplers are also offered with a wide selection of output
(transistor, thyristor, triac, IC output and photorelay). The
designs of these devices meet other standards including
IEC380/VDE0806, IEC60950/EN60950 and IEC60065/EN60065.

Cross section
of the TLP521-1

Perspective view
of the TLP521-1

=g N\ Y

SmaII-Paékage Products

offers a wide variety of photocouplers in a small
ckage to meet the space-saving requirement of increasingly
smaller and thinner end products. Packaging options include
mini-flat packages (MFSOPs) and half-pitch (1.27 mm) mini-flat
SOP packages.

Overseas Manufactured Photocouplers

e general-purpose photocouplers with transistor and
trlac outpu are manufactured by Toshiba Semiconductor
Thailand Co., Ltd. This will help customers procure components
Iocally for overseas assembly of end products.
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Part Number Package Output Page Part Number Package Output Page
TLP104 S06 IC 22 TLP222A DIP4 MOSFET (Photorelay) 30
TLP105 MFSOP6 | IC 20 TLP222A-2 DIP8 MOSFET (Photorelay) 31
TLP108 MFSOP6 | IC 18 TLP222G DIP4 MOSFET (Photorelay) 31
TLP109 SO6 IC 21 TLP222G-2 DIP8 MOSFET (Photorelay) 31
TLP109 (IGM) SO6 IC 22 TLP224G DIP4 MOSFET (Photorelay) 30
TLP116A SO6 IC 18 TLP224G-2 DIP8 MOSFET (Photorelay) 31
TLP117 MFSOP6 | IC 17 TLP224GA DIP4 MOSFET (Photorelay) 30
TLP118 SO6 IC 18 TLP224GA-2 DIP8 MOSFET (Photorelay) 31
TLP124 MFSOP6 | Transistor 11 TLP225A DIP4 MOSFET (Photorelay) 30
TLP126 MFSOP6 | Transistor 14 TLP227A DIP4 MOSFET (Photorelay) 30
TLP127 MFSOP6 | Darlington transistor 16 TLP227A-2 DIP8 MOSFET (Photorelay) 31
TLP130 MFSOP6 | Transistor 14 TLP227G DIP4 MOSFET (Photorelay) 30
TLP131 MFSOP6 | Transistor 11 TLP227G-2 DIP8 MOSFET (Photorelay 32
TLP137 MFSOP6 | Transistor 11 TLP227GA DIP4 MOSFET (Photorelay) 30
TLP148G MFSOP6 | Thyristor 37 TLP227GA-2 DIP8 MOSFET (Photorelay) 32
TLP151 SO6 IC 24 TLP2366 S06 IC 19
TLP151A S06 IC 24 TLP2367 S06 IC 17
TLP155E SO6 IC 24 TLP2368 S06 IC 19
TLP160G MFSOP6 | Triac 34 TLP2403 SO8 IC 21
TLP160J MFSOP6 | Triac 34 TLP2404 S08 IC 22
TLP161G MFSOP6 | Triac 34 TLP2405 SO8 IC 20
TLP161J MFSOP6 | Triac 34 TLP2408 S08 IC 20
TLP163J MFSOP6 | Triac 34 TLP2409 SO8 IC 21
TLP165J MFSOP6 | Triac 34 TLP2409 (IGM) | SO8 IC 22
TLP166J MFSOP6 | Triac 34 TLP2418 SO8 IC 18
TLP168J MFSOP6 | Triac 34 TLP2451 S08 IC 24
TLP170A 2.54SOP4 | MOSFET (Photorelay) 28 TLP2451A S08 IC 24
TLP170D 2.54SOP4 | MOSFET (Photorelay) 28 TLP2466 SO8 IC 19
TLP170G 2.54SOP4 | MOSFET (Photorelay) 28 TLP2467 SO8 IC 18
TLP170J 2.54SOP4 | MOSFET (Photorelay) 28 TLP2468 SO8 IC 19
TLP172A 2.54SOP4 | MOSFET (Photorelay) 28 TLP2530 DIP8 IC 22
TLP172G 2.54SOP4 | MOSFET (Photorelay) 28 TLP2531 DIP8 IC 22
TLP173A MFSOP6 | MOSFET (Photorelay) 28 TLP2601 DIP8 IC 19
TLP174G 2.54SOP4 | MOSFET (Photorelay) 28 TLP260J MFSOP6 Triac 35
TLP174GA 2.54SOP4 | MOSFET (Photorelay) 28 TLP261J MFSOP6 Triac 35
TLP175A SO6 MOSFET (Photorelay) 27 TLP2630 DIP8 IC 20
TLP176A 2.54SOP4 | MOSFET (Photorelay) 28 TLP2631 DIP8 IC 20
TLP176D 2.54SOP4 | MOSFET (Photorelay) 28 TLP2766 SDIP6 IC 19
TLP176G 2.54SOP4 | MOSFET (Photorelay) 28 TLP2767 SDIP6 IC 18
TLP176GA 2.54SOP4 | MOSFET (Photorelay) 28 TLP2768 SDIP6 IC 19
TLP179D 2.54SOP4 | MOSFET (Photorelay) 28 TLP280 SOP4 Transistor 14,39
TLP180 MFSOP6 | Transistor 14,38 TLP280-4 SOP16 Transistor 14
TLP181 MFSOP6 Transistor 11,38 TLP281 SOP4 Transistor 11,39
TLP184 SO6 Transistor 39 TLP281-4 SOP16 Transistor 12
TLP185 SO6 Transistor 39 TLP284 SOP4 Transistor 11,39
TLP190B MFSOP6 Photovoltaic 36 TLP284-4 SOP16 Transistor 11
TLP191B MFSOP6 Photovoltaic 36 TLP285 SOP4 Transistor 11,39
TLP192A 2.54SOP6 | MOSFET (Photorelay) 29 TLP285-4 SOP16 Transistor 11
TLP192G 2.54SOP6 | MOSFET (Photorelay) 29 TLP290-4 SO16 Transistor 39
TLP197A 2.54SOP6 | MOSFET (Photorelay) 29 TLP291-4 SO16 Transistor 39
TLP197D 2.54SOP6 | MOSFET (Photorelay) 29 TLP3022 (S) DIP6 Triac 36,40
TLP197G 2.54S0P6 | MOSFET (Photorelay) 29 TLP3023(S) DIP6 Triac 36,40
TLP197GA 2.54S0OP6 | MOSFET (Photorelay) 29 TLP3042 (S) DIP6 Triac 36,40
TLP199D 2.54S0P6 | MOSFET (Photorelay) 29 TLP3043(S) DIP6 Triac 36,40
TLP200D 2.54SOP8 | MOSFET (Photorelay) 30 TLP3052(S) DIP6 Triac 36,40
TLP202A 2.54SOP8 | MOSFET (Photorelay) 30 TLP3062 (S) DIP6 Triac 37,40
TLP202G 2.54SOP8 | MOSFET (Photorelay) 30 TLP3063 (S) DIP6 Triac 37,40
TLP2066 MFSOP6 | IC 18 TLP3064 (S) DIP6 Triac 37,40
TLP206A 2.54S0P8 | MOSFET (Photorelay) 30 TLP3082(S) DIP6 Triac 37,40
TLP206G 2.54SOP8 | MOSFET (Photorelay) 30 TLP3100 2.54SOP6 | MOSFET (Photorelay) 29
TLP206GA 2.54SOP8 | MOSFET (Photorelay) 30 TLP3110 2.54SOP4 | MOSFET (Photorelay) 28
TLP2095 MFSOP6 | IC 20 TLP3111 2.54SOP4 | MOSFET (Photorelay) 28
TLP2098 MFSOP6 IC 20 TLP3113 2.54SOP4 | MOSFET (Photorelay) 28
TLP209D 2.54SOP8 | MOSFET (Photorelay) 30 TLP3114 2.54SOP4 | MOSFET (Photorelay) 28
TLP2105 S0O8 IC 21 TLP3115 2.54SOP4 | MOSFET (Photorelay) 28
TLP2108 S08 IC 21 TLP3116 2.54SOP4 | MOSFET (Photorelay) 28
TLP2116 S0O8 IC 18 TLP3118 2.54SOP6 | MOSFET (Photorelay) 28
TLP2118E SO8 IC 18 TLP3119 2.54SOP4 | MOSFET (Photorelay) 28
TLP2160 S0O8 IC 19 TLP3120 2.54SOP6 | MOSFET (Photorelay) 29
TLP2166A S08 IC 19 TLP3121 2.54SOP4 | MOSFET (Photorelay) 29
TLP2167 SO8 IC 17 TLP3122 2.54SOP4 | MOSFET (Photorelay) 29
TLP2168 S08 IC 19 TLP3123 2.54SOP4 | MOSFET (Photorelay) 29
TLP2200 DIP8 IC 21 TLP3125 2.54SOP8 | MOSFET (Photorelay) 29
TLP220A DIP4 MOSFET (Photorelay) 30 TLP3130 2.54SOP4 | MOSFET (Photorelay) 29
TLP220D DIP4 MOSFET (Photorelay) 30 TLP3131 2.54SOP4 | MOSFET (Photorelay) 29
TLP220G DIP4 MOSFET (Photorelay) 30 TLP320 DIP4 Transistor 15
TLP220GA DIP4 MOSFET (Photorelay) 30 TLP320-2 DIP8 Transistor 15
TLP220J DIP4 MOSFET (Photorelay) 30 TLP3203 SSOP4 MOSFET (Photorelay) 27
TLP221A DIP4 MOSFET (Photorelay) 30 TLP320-4 DIP16 Transistor 15




Part Number Package Output Page Part Number Package Output Page
TLP3212 SSOP4 MOSFET (Photorelay) 27 TLP555 DIP8 IC 20
TLP3213 SSOP4 MOSFET (Photorelay) 27 TLP557 DIP8 IC 25
TLP3214 SSOP4 MOSFET (Photorelay) 27 TLP558 DIP8 IC 20
TLP3215 SSOP4 MOSFET (Photorelay) 27 TLP559 DIP8 IC 21
TLP3216 SSOP4 MOSFET (Photorelay) 27 TLP559 (IGM) DIP8 IC 23
TLP3217 SSOP4 MOSFET (Photorelay) 27 TLP560G DIP6 Triac 35
TLP3218 SSOP4 MOSFET (Photorelay) 27 TLP560J DIP6 Triac 36
TLP3219 SSOP4 MOSFET (Photorelay) 27 TLP561G DIP6 Triac 36
TLP3220 SSOP4 MOSFET (Photorelay) 27 TLP561J DIP6 Triac 36
TLP3230 SSOP4 MOSFET (Photorelay) 27 TLP570 DIP6 Darlington transistor 16
TLP3231 SSOP4 MOSFET (Photorelay) 27 TLP571 DIP6 Darlington transistor 16
TLP3240 SSOP4 MOSFET (Photorelay) 27 TLP572 DIP6 Darlington transistor 16
TLP3241 SSOP4 MOSFET (Photorelay) 27 TLP590B DIP6 Photovoltaic 38
TLP3250 SSOP4 MOSFET (Photorelay) 27 TLP591B DIP6 Photovoltaic 38
TLP3275 SSOP4 MOSFET (Photorelay) 27 TLP592A DIP6 MOSFET (Photorelay) 31
TLP330 DIP6 Transistor 15 TLP592G DIP6 MOSFET (Photorelay) 31
TLP331 DIP6 Transistor 12 TLP597A DIP6 MOSFET (Photorelay) 31
TLP3312 USOP4 MOSFET (Photorelay) 27 TLP597G DIP6 MOSFET (Photorelay) 31
TLP332 DIP6 Transistor 12 TLP597GA DIP6 MOSFET (Photorelay) 31
TLP3375 USOP4 MOSFET (Photorelay) 27 TLP598AA DIP6 MOSFET (Photorelay 31
TLP350 DIP8 IC 24 TLP598GA DIP6 MOSFET (Photorelay) 31
TLP350H DIP8 IC 24 TLP620 DIP4 Transistor 15,39
TLP351 DIP8 IC 24 TLP620-2 DIP8 Transistor 15,39
TLP351A DIP8 IC 24 TLP620-4 DIP16 Transistor 15
TLP351H DIP8 IC 24 TLP624 DIP4 Transistor 12
TLP352 DIP8 IC 24 TLP624-2 DIP8 Transistor 12
TLP3542 DIP6 MOSFET (Photorelay) 31 TLP624-4 DIP16 Transistor 12
TLP3543 DIP6 MOSFET (Photorelay) 31 TLP626 DIP4 Transistor 15
TLP3544 DIP6 MOSFET (Photorelay) 31 TLP626-2 DIP8 Transistor 15
TLP3545 DIP6 MOSFET (Photorelay) 31 TLP626-4 DIP16 Transistor 15
TLP3546 DIP6 MOSFET (Photorelay) 31 TLP627 DIP4 Darlington transistor 16,39
TLP360J DIP4 Triac &5 TLP627-2 DIP8 Darlington transistor 16,39
TLP361J DIP4 Triac 35 TLP627-4 DIP16 Darlington transistor 16
TLP363J DIP4 Triac 35 TLP628 DIP4 Transistor 12
TLP371 DIP6 Darlington transistor 16 TLP628-2 DIP8 Transistor 13
TLP372 DIP6 Darlington transistor 16 TLP628-4 DIP16 Transistor 13
TLP373 DIP6 Darlington transistor 16 TLP629 DIP4 Transistor 13
TLP3762(S) DIP6 Triac 37 TLP629-2 DIP8 Transistor 13
TLP3782(S) DIP6 Triac 37,40 TLP629-4 DIP16 Transistor 13
TLP3783(S) DIP6 Triac 37,40 TLP630 DIP6 Transistor 15
TLP3902 MFSOP6 Photovoltaic 38 TLP631 DIP6 Transistor 13
TLP3904 SSOP4 Photovoltaic 38 TLP632 DIP6 Transistor 13
TLP3914 SSOP4 Photovoltaic 38 TLP651 DIP8 IC 21
TLP3924 SSOP4 Photovoltaic 38 TLP700 SDIP6 IC 25
TLP4006G DIP8 MOSFET (Photorelay) 33 TLP700H SDIP6 IC 25
TLP4007G DIP8 MOSFET (Photorelay) 33 TLP701 SDIP6 IC 25
TLP4026G 2.54SOP8 | MOSFET (Photorelay) 33 TLP701A SDIP6 IC 25
TLP4027G 2.54SOP8 | MOSFET (Photorelay) 33 TLP701H SDIP6 IC 25
TLP4172G 2.54SOP4 MOSFET (Photorelay) 32 TLP705 SDIP6 IC 25
TLP4176G 2.54S0P4 | MOSFET (Photorelay) 32 TLP705A SDIP6 IC 25
TLP4192G 2.54SOP6 MOSFET (Photorelay) 32 TLP708 SDIP6 IC 18
TLP4197G 2.54SOP6 | MOSFET (Photorelay) 32 TLP714 SDIP6 IC 22
TLP4202G 2.5450P8 | MOSFET (Photorelay) 33 TLP715 SDIP6 IC 20
TLP4206G 2.54SOP8 | MOSFET (Photorelay) 32 TLP716 SDIP6 IC 18
TLP4222G DIP4 MOSFET (Photorelay) 32 TLP718 SDIP6 IC 20
TLP4222G-2 DIP8 MOSFET (Photorelay) 33 TLP719 SDIP6 IC 21
TLP4227G DIP4 MOSFET (Photorelay) 33 TLP731 DIP6 Transistor 13
TLP4227G-2 DIP8 MOSFET (Photorelay) 33 TLP732 DIP6 Transistor 13
TLP4592G DIP6 MOSFET (Photorelay) 32 TLP733 DIP6 Transistor 13
TLP4597G DIP6 MOSFET (Photorelay) 33 TLP734 DIP6 Transistor 14
TLP504A DIP8 Transistor 12 TLP748J DIP6 Thyristor 37
TLP512 DIP6 IC 21 TLP750 DIP8 IC 22
TLP513 DIP6 IC 19 TLP751 DIP8 IC 22
TLP523 DIP4 Darlington transistor 16 TLP754 DIP8 IC 22
TLP523-2 DIP8 Darlington transistor 16 TLP759 DIP8 IC 22
TLP523-4 DIP16 Darlington transistor 16 TLP759 (IGM) DIP8 IC 23
TLP525G DIP4 Triac 35 TLP762J DIP6 Triac 36
TLP525G-2 DIP8 Triac 35 TLP763J DIP6 Triac 36
TLP525G-4 DIP16 Triac 35 TLP781 DIP4 Transistor 14
TLP531 DIP6 Transistor 12 TLP785 DIP4 Transistor 14
TLP532 DIP6 Transistor 12 TLP797GA DIP6 MOSFET (Photorelay) 31
TLP548J DIP6 Thyristor 37 TLP797J DIP6 MOSFET (Photorelay) 31
TLP549J DIP8 Thyristor 37 TLP798GA DIP6 MOSFET (Photorelay) 31
TLP550 DIP8 IC 21 6N135 DIP8 IC 23
TLP551 DIP8 IC 21 6N136 DIP8 IC 23
TLP552 DIP8 IC 19 6N137 DIP8 IC 23
TLP553 DIP8 IC 21 6N138 DIP8 IC 23
TLP554 DIP8 IC 19 6N139 DIP8 IC 23




Small Surface-Mount IC-Output Photocouplers in the SO8 Package

Toshiba is expanding its portfolio of IC-output photocouplers in the small and thin SO8 package.
To meet customer needs, Toshiba has released photocouplers featuring various data rates,

dual-channel configurations and power device drivers.

‘H

SO08

SO8

Dz?:;alpr?te Part Number # of Circuits Output Supply Voltage
0.1 Mbit/s TLP2403 1-ch Darlington Upto 18V
) TLP2404 1-ch 45V1t030V
1 Mbit/s Open-collector
TLP2409 1-ch Upto 30V
TLP2405 1-ch
5 Mbit/s TLP2460 Ul Totem-pole 45V1t020V
TLP2105 2-ch R '
TLP2108 2-ch
TLP2466 i Totem-pole 3.3V/5V
TLP2160* 2-ch P !
TLP2418 1-ch
15 I\tllbh‘/s TLP2118E och Open-collector 5V
(o]
; TLP2468* 1-ch
20 Mbit/s ~
TLP2168* och Open-collector 3.3V/5V
TLP2116 2-ch 5V
Totem-pole
TLP2166A 2-ch 3.3V
50 Mbit/ QLP2167 e Totem-pol 33V/5V
e TLP2167* 2-ch Jgmpe '
Driver Propagation
Delay: 0.7 us TLP2451 1-ch +0.6-A peak current 10Vto30V
(max)
Driver Propagation
Delay: 0.5 us TLP2451A* 1-ch +0.6-A peak current 10Vto 30V
(max)

*Under development. Specifications subject to change without notice.
For the latest information, please contact your nearest Toshiba sales representative.

IGBT/MOSFET Gate-Drive IC-Output Photocouplers with an Extended Operating Temperature Range

Printed circuit boards are becoming smaller and denser as a result of product miniaturization.
This is driving the need for electronic components with an extended operating temperature

range.

To meet this need, Toshiba has been expanding its portfolio of IC-output photocouplers that

are guaranteed up to 125°C instead of the conventional 100°C limit.

® Wide packaging options: SO6, SO8, SDIP6, DIP8
® Key specifications are guaranteed over —40°C to 125°C (—40°C to 110°C for the TLP151)

® Low current consumption: Icc = 2 mA (max)

TLP351H
' 5

TLP701H

Peak Supply Supply Input Propagation

Output Part Number Package Voltage Current | Threshold Delay UVLO

Current (Vec) (Icc) Current (max)
TLP351H* DIP8 -
TLP701H* SDIP6 700 ns -

+0.6 A TLP2451 SO8 | oviosov =
TLP2451A* SO8 2 mA 5mA 500 ns -
TLP151* S06 (max) (max) 700 ns L
TLP151A* SO6 -

+2.0A TLP700H* SDIP6 15048 30 v 500 ns Yes

+25A TLP350H* DIP8 Yes

*Under development. Specifications subject to change without notice.
For the latest information, please contact your nearest Toshiba sales representative.

Functional Schematic (TLP2451)

Vce
(M1) 8
2+ |
e
- (M2)
3= 1 Vo
i 6
A O GND
SHIELD 5)
1:N.C. 5: GND
2:Anode  6:Vo (Output)

3: Cathode 7:N.C.

4:N.C.

8:Vce




General-Purpose 5-Mbit/s IC-Output Photocouplers

IC-output photocouplers with a date rate of 5 Mbits/s are beneficial for applications where the
user needs a data rate that is not achievable with transistor-output photocouplers. In
conjunction with various packaging options, the fast IC-output photocouplers simplify system
design and provide extra performance for future upgrades.

® Packaging options: MFSOP6, SDIP6, SO8

® Available in positive and negative polarity versions.

® Key specifications guaranteed over —40°C to 100°C

® Low input current: 1.6 mA max (3 mA for the TLP715 and TLP718)
® Totem-pole output: Eliminates the need for an external load resistor.
® Wide supply voltage range: 4.5V to 20 V

® Available in dual-channel versions (TLP2105/TLP2108)

® EN60747-5-2-certified

Pin Configuration

06 1: Anode
3: Cathode
15 4: GND
5: Vo (Output)
04 6 vee
1: Anode 1
-8 2: Cathode 1
07 3: Cathode 2
Lo 4: Anode 2
5: GND
a5 6: Output 2
7: Output 1
8: Vcc

Package Part Number | # of Channels | Logic Polarity
®

ursope | TLP105 1-ch Positive »> °

TLP108 1-ch Negative a) -
O TLP715 1-ch Positive 2_6| 3
TLP718 1-ch Negative - AT
TLP2405 1-ch Positive , ?y-ﬁ" D 10 4
TLP2408 1-ch Negative & 5> N
s08 TLP2105 2-ch Positive O P kg

TLP2108 2-ch Negative

<
S ‘ ’y o
A
- &, .
< ,jé/;>/ \%
SO08

IC-Output Photocouplers for IPM Drive Applications

Toshiba offers IC-output photocouplers ideal for IPM drive applications. Compared to the
conventional TLP114A (IGM), these IC-output photocouplers provide shorter propagation delay
times, a wider operating temperature range and digital output. Thus, they help to simplify
system design and improve system performance. The TLP104 and TLP2404 in a small
surface-mount package are now available in mass-production quantities, while those in the
SDIP6 and DIP8 packages will shortly be available.

® Wide packaging options: SO6, SO8, SDIP6, DIP8
® Key specifications are guaranteed over —40°C to 125°C.

® |Low current consumption: 5 mA (max)

® Wide supply voltage range: 4.5 to 30 V

® Propagation delay times: tpHL = 400 ns (max), tpLH = 550 ns (max)
® Propagation delay skew: ItpHL—tpLHI = 400 ns (max)

S06

Part Number Package Feature

TLP104 SO6 Small surface-mount package with a 2.3-mm PCB mounted height (max)
TLP2404 S08 Standard 8-pin small surface-mount package

TLP714* SDIP6 Small surface-mount SDIP6 package

TLP754* DIP8 Standard DIP8 package

*Under development. Specifications subject to change without notice.
For the latest information, please contact your nearest Toshiba sales representative.

Functional Schematic (TLP104)
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5: Vo (Output)
6: Vcc




Photorelays in the Ultra-Small USOP4 Package: TLP33xx Series

There is a strong market need for smaller photorelays.

To meet this need, Toshiba has developed photorelays
in the ultra-small USOP4 package, which are suitable
for high-density board assembly. These photorelays
help to reduce system size and cost. They are ideal
for use in small measuring instruments such as

S 2

2T

1 .65:1:
q/%

z;:\y 2

semiconductor testers that require numerous relays. USOP4
The TLP3312 and TLP3375 provide well-balanced
. USOP4
off-state voltage and on-state current, making them
suitable not only for tester applications but also for . - -
various applications requiring high-density board Pin Configuration
assembly such as battery-controlled devices.
10 04
Off-State Voltage | On-State Current On-State Total Capacitance LED Trigger = 1. Anode
Part Number (max) (max) Resistance (max) (typ-) Current (max) D 5 2. Cathode
g 0 ;
TLP3312 60 V 0.4 A 15Q 20 pF 3mA ‘3" B;Z:g
TLP3375 50 V 0.3A 1.5Q 12 pF 3mA

High-ION Photorelays: TLP354x Series (Under Development)

Toshiba is now developing the TLP354x Series in the DIP6 package targeting applications that deal with relatively large current.
Housed in the DIP6 package, the TLP354x photorelays allow B and C connections, enabling the switching of 8-A, 7-A, 6-A and 4-A dc
current respectively. They are suitable for various applications such as factory equipment, power supplies and security systems.

Scheduled for

mass production in April

oh ab y=e Unit Available Under Development

QRetustc ki N TLP3542 TLP3543 | TLP3544 |  TLP3545 TLP3546
Package - - DIP6
Pe_ak Off-State Voltage Vore v 40 20 40 60 100
(min)
On-State Current
(max) lon A 25 4 3.5 3 2
On-State Resistance Ron mo 100 50 60 70 200
(max)
'(z?i':)“m Voltage Bvs | Vims 2500 2500 2500 2500 2500

*Under development. Specifications subject to change without notice.
For the latest information, please contact your nearest Toshiba sales representative.



-
2 New Products

General-Purpose Photorelays Certified for Reinforced Insulation:
TLP220 Series and TLP221A (Under Development)

Toshiba is now developing the TLP220 Series and the TLP221 targeting factory equipment applications, and wattmeter and smart meter
applications for the monitoring of electrical energy consumption. These photorelays meet the requirements for high isolation voltage
between input and output, as well as for international safety standards certification. Housed in the DIP4 package, the new photorelays
save board space and provide an isolation voltage of 5 kV. The TLP220 Series is available in versions with 60-V, 200-V, 350-V, 400-V
and 600-V peak off-state voltages. The TLP221A provides a 60-V peak off-state voltage and a 1.5-A on-state current.

Scheduled for mass production in June to August

o e B i Existing Photorelay Examples Under Development

ara

(A YTROT| T™ | Tipazoa [ TLP222G | TLP220A | TLP220D | TLP220G | TLP220GA | TLP220J | TLP221A
Package - - DIP4

fnf;'; Vi SONTIETE L - v 60 350 60 200 350 400 600 60
On-State Current

a0 lon A 05 0.12 05 0.25 0.1 0.12 0.09 15
On-State Resistance

(o) Ron Q 2 50 2 8 50 35 60 0.2
'(f:i'na)t'o" Y5ige Bvs | Vrms 5000 5000 5000 5000 5000 5000 5000 5000

*Under development. Specifications subject to change without notice.
For the latest information, please contact your nearest Toshiba sales representative.

IC-Output Photocouplers in the SO6 Package Certified for Reinforced Insulation

Despite the same footprint size as the MFSOP6 package, the new SO6 package provides

reinforced insulation, offering clearance and creepage distances of = 5 mm; an internal

isolation thickness of = 0.4 mm; and an isolation voltage of 3750 Vrms.

Additionally, the SO6 features the maximum PCB mounted height of 2.3 mm, approximately

20% lower than the MFSOP6. This makes the photocouplers in SO6 ideal for low-profile -
applications.

® Clearance/creepage: = 5 mm

® Thin package: < 2.3 mm 200
® Internal Faraday shield: = 0.4 mm
® Thin package: < 2.3 mm

Part Number D?:;prjte Output Supply voltage Irépuurtr;':tr?;r:))(l)d

TLP104 1 Mbit/s Open-collector, optimized for IPM drive | 4.5V to 30 V 5mA

TLP109 1 Mbit/s Open-collector 45Vto30V -

BCEMER 20 Mbit/s | Totem-pole inverting logic 2Y P A

TLP2366* 3.3V YV 5mA

TLP118 20 Mbit/s | Open-collector inverting logic &Y B A

TLP2368* 3.3V/5V 5mA

TLP2367* 50 Mbit/s | Totem-pole inverting logic 3.3V/5V 5 mA S06

*Under development. Specifications subject to change without notice.
For the latest information, please contact your nearest Toshiba sales representative.



Photocoupler Product Tree
I

Package

. B -

DIP4 | DIP6 | ® General-purpose packages
DIPS | DIP16 | ® | ead-forming options for surface mounting
DIP6
SDIP6 ® > 7-mm clearance/creepage; = 0.4-mm isolation thickness
® 6-pin SMD package (1.27-mm lead pitch)
S06 ® > 5-mm clearance/creepage; = 0.4-mm isolation thickness
SDIP6 — . . ]
® 5-pin SMD package (1.27-mm lead pitch); low-profile
|l S06 S08 ® 8-pin SMD package (1.27-mm lead pitch)
S0O16 ® 16-pin SMD package (1.27-mm lead pitch)
SO16
SOP4 @ 4-pin SMD package (1.27-mm lead pitch)
SOP16 ® 16-pin SMD package (1.27-mm lead pitch)
SOP16

. —— MFSOP6 | e SMD package (1.27-mm lead pitch)

DIP4
DIP8 DIP16
S08
SOP4
2.54SOP4 2.54SOP6

MFSOP6
2.54SOP4 | 2.54SOP6 |
2.54SOP8 | ® SMD package (2.54-mm lead pitch)
2.54SOP8
ssora ——  SSOP4 ® Ultra-small; SMD package (1.27-mm lead pitch)
usor4 L——  USOP4 | e Ultra-small; SMD package (1.27-mm lead pitch)

Transistor-Output IC-Output
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1 Transistor-Output and Darlington-Transistor-Output Photocouplers

Package ‘ »
Features
SOP4 SOP16 S06 SO16 | MFSOP6 DIP6 DIP4 DIP8 DIP16
Isolation Voliage—— = "<'| Single | Quad | Single | Quad Single | Single | Single Dual Quad
TLP281 |TLP281-4 TLP291-4* TLP531 TLP504A
2500 Vrms TLP532
TLP285 | TLP285-4| TLP185* TLP131
3750 Vrms
TLP181
General-purpose TLP731
16008V TLP732
rms
TLP733
TLP734
TLP631 | TLP781
5000 Vrms
TLP632 | TLP785
Y. TLP124
3750 Vrms TLP137
Low IF
TLP331 | TLP624 | TLP624-2 | TLP624-4
5000 Vrms
TLP332
High Vceo 5000 Vrms TLP628 | TLP628-2 | TLP628-4
High I 5000 Vrms TLP629 |TLP629-2 | TLP629-4
2500 Vrms TLP280 | TLP280-4 TLP290-4*
TLP284 |TLP284-4| TLP184* TLP130
AC input 3750 Vrms TLP180
5000 Vrms TLP630 | TLP620 |TLP620-2 | TLP620-4
3750 Vrms TLP126
Low IF
5000 Vrms TLP626 | TLP626-2 | TLP626-4
High IF 5000 Vrms TLP330 | TLP320 | TLP320-2 | TLP320-4
TLP570 | TLP523 | TLP523-2 | TLP523-4
Darlington 2500 Vrms TLP571
TLP572
2500 Vrms TLP127
) TLP371 | TLP627 |TLP627-2 | TLP627-4
High Vceo
5000 Vrms TLP372
TLP373

*Under development. Specifications subject to change without notice. For the latest information, please contact your nearest Toshiba sales representative.




New Products with Reinforced Insulation in a Small, Surface-Mount SOP Package
(= 5-mm Clearance/Creepage and = 0.4-mm Internal Isolation Thickness)

Part Number Pin Configuration Features CTR (%) V BV: SstebolateliE
g Rank | Min | Max | @IF, Vce | 'O ® |UUGUL] TOV | VDE [ BSI | IEC
4 3 —_
4 N3 SOP4 50 | 600
= Lead pitch = 1.27 mm Y 50 150 | 45 mA, 3750
TLP284 t AC Input GR | 100 | 300 5V 8OV |y |O/O| A oM o o
=g SEMKO-approved BL | 200 | 600
7 3 TST part recm’ed GB 100 600
10115 14 13 12 Mo\ SOP16
NN NS NS 4-channel version of - 50 | 600 WN 2 aly
- [T TR VR the TLP284 5 mA, 1
TLP284-4 F‘:q F‘:q F’:q F:q Lead pitch = 1.27 mm 5V v Vrms N® 4 o o
L1 L L 71 | AC Input GB | 100 | 600
123 45678 SEMKO-approved
— 50 600
Y 50 150
i 3 adby GR | 100 | 300
= . BL 200 600
TLP285¢ " Lead piteh = 1.27 MM |68 | 100 | 600 | M | sov | 20 lo/0| om| om| © | ©
pproved 5V Vrms
S TST part recm’ed YH 75 150
1 2 GRL 100 200
GRH 150 300
BLL 200 400
16 15 14312 11 10 9 SOP16
AV ARV ARV IRV 4-channel version of < 50 | 600 5 mA o786
- H 1 1 m the TLP285 mA, )
TLP28I |—»—| |—»—| |—»—| |—»—| Lead pitch = 1.27 mm 5V SO Vrms QU A Q A
L SEMKO-approved GB 100 | 600
1 2 3 4 5 6 7 8
General-Purpose, Transistor-Output Photocouplers
: ' \ CTR (%)®) Safety Standards(?)
Part Number Pin Configuration Features Rank | Min Max | @I, Voe Vceo | BVs UL/GUL] TOV | VDE | BSI IEC
6 4
= ini- - 100 | 1200
m Mini-flat 1 mA, 3750
TLP124 MFSOP6 05V 80V O/0
! Low input drive current| gy | 200 | 1200 : vrms
7%
4% Mini-flat - 50 | 600
ni-
N Y 50 150
MFSOP6 5mA, 3750
TLP131 % Internal base GR 100 300 5V 8ov Vrms ©/Q
connection BL 200 600
ki 3 GB 100 600
BN 2" 4 Mini-flat 100 | 1200
=Y MFSOP6 - 1 mA, 3750
TLP137 % Low input drive current 80V O/0
05V Vrms
> Internal base BV 200 | 1200
7 3 connection
- 50 600
Y 50 150
6 4 . GR 100 300
T T Mini-flat
N
TLP181® " MESDPS & |00 a0 | 5™ | gov | I | 0,0 A w o | o
|—»—| SEMKO-approved 5V Vrms o
o - TST part recm’ed YH 75 150
1 3 GRL 100 200
GRH 150 300
BLL 200 400
- 50 600
Y 50 150
4 3 GR 100 300
=7 SOy BL | 200 | 600
TLP281® 1 Lead pitch = 1.27 mm | —=p 30500 | °M™ | gov | 5% | 5,0| 00 00 o | o
|_.._| SEMKO-approved 5V Vrms
- o TST part recm’ed YH 75 150
1 2 GRL 100 200
GRH 150 300
BLL 200 400

Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.
Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)
EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved

©: Approved (reinforced insulation)

TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011

EN 60747-5-2-approved with option V4 or D4
For the latest information, please contact your nearest Toshiba sales representative.
Note 3: Some CTR ranks may be limited in production quantities. For details, please contact your nearest Toshiba sales representative.

Note 4: Product manufactured by Toshiba Semiconductor (Thailand) Co.,Ltd. [TST] is recommended. See page 38 for detail. Japan product is non-promotional item.

A\: Design which meets safety standard/approval pending as of January 2011




General-Purpose, Transistor-Output Photocouplers (Continued)

Part Number Pin Configuration Features U L V BV SehbSlandsis )
9 Rank | Min | Max | @IF,Vce | ' ® [UcUL] TOV [ VDE | BSI | IEC
wrWwBRUY S | SOP16
NS NS NS NF| | 4-channel version - 50 | 600 5 mA 2500
TLP281-4 L L of the TLP281 " | 80V o/0| A oMl o O
M M [ 7] | Leadpitch = 1.27 mm 5V Vrms
T o v ¢ o v o | SEMKO-approved GB | 100 | 600
& & 2 DIP6 - 100 | 1200
I—Ixr‘ Low input drive current 1 mA, 5000
TLP331 |—»—/|’ Internal base ) 55V Uerh 0/0
: . 5 connection BV 200 1200
8 i_, 2 - 100 | 1200
DIP6 1mA, 5000
TLP332 |_,,_"|/ Low input drive current 05V 55V Vrms 070
o 3 g BV 200 | 1200
8 7 6 5
=z - 50 | 600
TLP504A n 1 DIP8 SMA | ggy | 2500 |
e R oY Yo
=% 5o\ GB 100 600
b 50 600
s 5 4
= DIPG Y | 50 | 150
TLP531 2 Internal base GR 100 300 5mA, 55V 2500 O/0
e connection 5V Vrms
H = = BL 200 600
GB 100 600
- 50 600
-
= Y | 50 | 150
DIP6 5 mA, 2500
TLP532 2 High EMI immunity GR | 100 | 300 | °[% | 85V | 2001 0/O
= = = BL 200 600
1 2 3
GB 100 600
43
T - | 100 | 1200
DIP4 1 mA 5000
t )
TLP624 m Low input drive current 5V 55V Vrms O/~ A A o o
% BV | 200 | 1200
8 7 6 5
S b - | 100 | 1200
TLP624-2 t t Dual-channel version ! m\f, 55V \51000 O/- A A @) O
™1 ™ of the TLP624 3 (s
TN 5 Y BV 200 | 1200
1615 14 13 12 1Al _ 100 | 1200
AL A piete 1mA 5000
TLP624-4 M 4-channel version of 5V’ 85V | e | O/ | A A (@) O
M 1 7 ) | the TLPe24 av | 2 i
Ty 315 e 53 00 | 1208
- - 50 | 600
N -
DIP4 5 mA, 5000
t \
TLP628 High Vceo 5V 350V Vrms O/ AN AN yAN AN
— GB | 100 | 600

Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.
Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)

For the latest information, please contact your nearest Toshiba sales representative.
Note 3: Some CTR ranks may be limited in production quantities. For details, please contact your nearest Toshiba sales representative.

R EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4

©: Approved (reinforced insulation) ~ A: Design which meets safety standard/approval pending as of January 2011




General-Purpose, Transistor-Output Photocouplers (Continued)

Part Number Pin Configuration Features U L Vi BV Sehbjolaniss
9 Rank | Min | Max | @IF,Vce | ‘o0 S |ueuL] TOV [ vDE | BSI | IEC
% 50 | 600
2 _
L\f ‘\gf DIP8 ' 5mA, 5000 |, _
TLP628-2 Dual-channel version 5V 350V v O/ A A AN A
1 [ of the TLP628 rms
H H g o GB 100 600
16 15 14 13 12 11 10 9
1015 14 13 12 1INIG 9 B 50 600
/ \f \f /| |pIp1e _ 5mA, 5000
TLP628-4 L L 4-channel version of e 350V | o/-| A A A A
P71 [ ) | the TLPe2s ms
————— GB 100 600
1 2 3 4 5 6 7 8
4 3
7 DIP4
" i 100 mA, 5000 _
TLP629 High input current - 20 80 55V o/ A A A A
] IF=150 mA 1V Vrms
T 3
8 7 8 5
-~ A DIP8
TLP629-2 t t Dual-channel version ™ 20 80 100 mA, 55V 5000 O/- A A A A
A of the TLP629 v Vrms
¥ 2 3 7
Je 16 14 13 1210 3
s NS\ /| | DIP16 . 100 mA, 5000
TLP629-4 N t t t 4-channel version of ) 20 80 55V O/- A A A A
™M [ [ [ | theTLPe29 v Vrms
723 45%86 78
6 5 4 - 50 600
EJJ DIP6
TLP631 > Internal base G | 100 | s00 | ™A | 55y | 5000 |50
t connection 5V Vrms
7% GR | 100 | 300
6 5 4 - 50 600
DIP6 5 mA 5000
mA,
TLP632 s High EMI immunity GB 100 600 5V 55V Vrms O/0
T2 % GR | 100 | 300
6 5 4 - 50 | 600
I: pu DIP6
SEMKO-approved 5 mA, 4000
TLP731 % Internal base GB 100 600 5V 55V Vrms O/0 AN @] (@] o
i & - connection
1 2 3 GR 100 300
6 5 4 - 50 | 600
A
DIP6 5 mA 4000
TLP732 % © | 55V O/0
3 v SEMKO-approved GB | 100 | 600 | " U VI A | o]0 | O
7 H 3 GR 100 300
8 5 ) DIP6 S 50 600
TLP733 & SEMKO-approved 5mA, 4000
TLP733F 7 Internal base GB | 100 | 800 | "py” | OV fyms |OF7| A | 9| @ | ©
L L o connection
1 2 3 GR 100 300

Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.
Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)

For the latest information, please contact your nearest Toshiba sales representative.
Note 3: Some CTR ranks may be limited in production quantities. For details, please contact your nearest Toshiba sales representative.

R EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4

©: Approved (reinforced insulation) ~ A: Design which meets safety standard/approval pending as of January 2011




S

General-Purpose, Transistor-Output Photocouplers (Continued)

Part Number Pin Configuration Features C Ukt Vceo | BVs Sa foty Standardss)
Rank | Min Max | @IF, Vce UL/cUL| TUV | VDE BSI IEC
& U - | 50 | 00 \ .
;tg;g:l: |_»_/|/ gIEPnﬁKo-approved GB | 100 | 600 55mv' 55V V?:;Z o/-| o | oo | o
- - - GR | 100 | 300
- 50 | 600
Y 50 | 150
GR | 100 | 300
4 3
3 DIP4 BL | 200 | 600 ©
TLP781®
bl § ¢ ,_g_\ Eﬁgéiﬁfjgod”(‘é‘gﬁ: GB | 100 | 600 55m\f" 80V 3?2‘; ool A | o | o | o
L protection) YH 75 150
GRL | 100 | 200
GRH | 150 | 300
BLL | 200 | 400
- 50 | 600
Y 50 | 150
. . GR | 100 | 300
TLP785*® N High isolation voltage o200 | 600 1 5 s goy | 5000 O(?)O
TLP785F*© — UL-approved (double | GB | 100 | 600 | gy vims U IRl B
T3 protection) YH | 75 | 150
GRL | 100 | 200
GRH | 150 | 300
BLL | 200 | 400

AC-Input, Transistor-Output Photocouplers

Part Number Pin Configuration Features CIR-%I0) V BV SolISHRtAIs'S
o Rank | Min | Max | @IF,Vce | ' o0 ® |UUGUL] TOV | VDE | BSI | IEC
6 4 .
Mini-flat
MFSOP6 +1 mA, 3750
TLP126 ., AC input ) 100 11200 | 45y 8oV Vrms e
LF::i Low input drive current
1 3
8 3 4 Mini-flat
[ 5 MFSOP6 - 50 600 W 3750
TLP130 i AC input 80V 0/0
5V Vrms
::: Internal base GB 100 600
7 K connection
- 50 600
1) A Mini-flat v 50 150
Xf MFSQRG 5 mA 3750
TLP180% n AC input GR | 100 | 300 sy | 8OV | Y | OO oM oM o (@)
p;'q SEMKO-approved BL 200 600
= & TST part recm’ed
GB 100 600
- 50 600
U Sopa Y 50 150
Lead pitch = 1.27 mm
TLP280 t AC input GR | 100 | 00 | =™ | gov | 2% 5/0| o0 o0 6 | o
o SEMKO-approved 5L | zoaniNGoD 5V Vrms
i 5 TST part recm’ed
GB 100 600
R R PR RS 430:16| [ 50 | 600
VRV EEVALY: -channel version C
of the TLP280 +5 mA, 2500 1
TLP280-4 e Lead pitch = 1.27 mm 5V 80V Vrms O/0 A oml o (@)
f‘:qu H H f‘:qu AC input GB | 100 | 600
123456 78 SEMKO-approved

*Under development. Specifications subject to change without notice. For the latest information, please contact your nearest Toshiba sales representative.
Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.

Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation) ~ ©: Approved (reinforced insulation) ~ A: Design which meets safety standard/approval pending as of January 2011

EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4

For the latest information, please contact your nearest Toshiba sales representative.
Note 3: Some CTR ranks may be limited in production quantities. For details, please contact your nearest Toshiba sales representative.
Note 4: Product manufactured by Toshiba Semiconductor (Thailand) Co.,Ltd. [TST] is recommended. See page 38 for detail. Japan product is non-promotional item.
Note 5: For safety standard compliance criteria including the operating temperature conditions, please contact your nearest Toshiba representative.
Note 6: About the package dimensions and lead form options, see each datasheet.



AC-Input, Transistor-Output Photocouplers (Continued)

Part Number Pin Configuration Features U L Vi BV; SehbSlaniss )
q Rank | Min | Max | @IF,Vce | ‘-0 S |uLouL] TOV [ VDE | BSI | IEC
4 3
V DIP4
High input current 5000
TLP320 t AC input - | 20 | 80 11(iova, 55V | yore | O/0 o| o
& e IF=150 mA
1 2
8§ 7 &3
T DIPg +100 mA 5000
TLP320-2 ft " Dual-channel version - 20 80 |~ AT /0 O (]
B2 Ba of the TLP320 1v pus
T %2 3 1
11514 1312 1110 9
VRV VAR VA RN T 3T +100 mA 5000
TLP320-4 L L 4-channel version of - 20 go |*19°MA 55y v O/0 (@) (@)
£ P9 pg pg| | theTLPs2o 1v rms
T 23456 78
6 5 4 DIP6
I: — High input current 50
AC input _ +100 mA, 5
TLP330 F::T IF=150 mA 20 80 1V P Vrms D
il 1L o Internal base
Wyv-z2 o3 connection
Y 5 - 50 600
== RICP_4 \ Y 50 | 150
TLP620® 1 Inpu 5 mA, 5000
TLP620F® SEMKO-approved GR | 100 | 300 sv |55V | yms |O7O| A o o o
=4 TST part recmed BL | 200 | 600
1 2
GB 100 600
g 7 & & DIP8
TLP620-2¢ e N Dual-channel version 3 50 600 +5 mA 5000
- N t ft of the TLP620 sy | 8BV |y o/0| A @) o @)
TLPe3QR= [ R e SEMKO-approved GB | 100 | 600 me
T %2 3 47 TST part recm’ed
WA 2 12 1 IS
s s s /| |DIP16 - Q P +5 mA 5000
TLP620-4 [ L T 1] 4-channel version of 5V 7| 55V Vims O/0 A e} @) @)
F:q F;q F;q F:q the TLP620 aB | 100 | 600
T2 34508678
F 3
=~ DIP4 - 100 .
+1 mA, 5000
TLP626 t Low input drive current 1200 05V 55V Vi o/-| A AN (@) O
=g AC input : rms
o o BV 200
1 2
8 7 JSAUS
L\Trfl L\'_'/—' :Dupzl; . e +1mA, 5000 | o~DY
TLP626-2 ual-channel version 1200 55V Oo/- A A
s R e of the TLP626 pER frms
o g g 7 BV 200
B wRLe e
N N/ /| | DIP16 -l +1 mA 5000
TLP626-4 H H t t 4-channel version of 1200 05V‘ 55V Vims O/- AN AN O O
P:q F‘:q P’q F:q the TLP626 BY 200 :
723458678
8 3 4 DIP6 _ 50
N AC input +5 mA, 5000
TLP630 % High isolation voltage 600 5V 55V Vrms O/0
p,:’q Internal base
T3 3 connection GB 100

Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.

Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)

For the latest information, please contact your nearest Toshiba sales representative.
Note 3: Some CTR ranks may be limited in production quantities. For details, please contact your nearest Toshiba sales representative.

R EN 60065- and |IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4

Note 4: Product manufactured by Toshiba Semiconductor (Thailand) Co.,Ltd. [TST] is recommended. See page 38 for detail. Japan product is non-promotional item.

©: Approved (reinforced insulation) ~A: Design which meets safety standard/approval pending as of January 2011




Darlington-Transistor-Output Photocouplers

; ) \ CTR (%)® VCE (sat) Safety Standards(®)
Part Number Pin Configuration Features Min |@IF, Vee| Max | @lo, IF Vceo | BVs ULGUL] TOV | VDE | BSI IEC
6 4
Mini-flat
1 mA, 100 mA, 2500
TLP127 52% MFSOP6 1000 | 4y | 12V | qoma | 390V | yims [O7O | A om| O (o)
.Lﬂ"_.L High Vceo
1 3
8 3 & DIP6
j% High Vceo \ 1mA, | [100ma, | s000 | .
TLP371 SEMKO-approved 000 1V \ 10mA | 300 Vrms O/0 A
—4 Internal base
T 3 3 connection
§ & 4
DIP6
. 1mA, 100 mA, 5000
TLP372 62% High Vceo 1000 | 4y, [ 12V | {oma | 800V |, 0/0 A A
c /’u ] SEMKO-approved rms
1 2 3
) A DIP6
f High Vceo 1 mA 1 A
TLP373 ; Long emitter-collector | 1000 | ' | 1.2v | %0 ™ 500y | 209 | /0 Al A
> di 1V 10 mA Vrms
R istance
7 E 3 SEMKO-approved
F 3
1mA, 50 mA, 2500
TLP523 @2% DIP4 500 v Vo qomA | 55V | yims | 70
.
1 2
5 7 5 5
DIP8
TLP523-2 62% 5% Dual-channel version | 500 | '™ | qv | 3™ | ssy | 2999 160
1 0 of the TLP523 1¢ m e
8 S .
1 2 3 4
1615 14 13 @20 3
DIP16
. 1 mA
TLP523-4 Ez% 6‘% Ez% EE 4-channel version of | 500 | VY | 1V Som | ssv \2/‘:’:]2 010
u”'—""u L'.ﬂ"'u L'.il'—'u .Lﬁ'—.L the TLP523
1 2 3 4 5 6 7 8
§ 5 &
b/J DIP6 1mA, 100 mA, 2500
TLP570 ! High EMI immunity 1000 | [ 12V | T 88V || 0/0
T .23
§ 8 &
DIP6
1mA, 100 mA, 2500
TLP571 t) Internal base 1000 | ™ | 12v ALY o/~
= connection 1v 10 mA Vrms
T0\Ne- >~ 9
§ 5 4
62% DIPS 1000 | LAy | TOOMA ooy | 2500
TLPS572 b Built-in Ree 12v |1 10 mA vrms | 977
N
1 2 3
4 3
6} R 100 mA 5000
High Vceo 1mA, mA,
@
TLP627 . SEMKO-approved 1000 1V 1.2V 10 mA 300V Vrms O/0 AN O O o
L TST part recm’ed
1 2
5. % & 3 DIP8
Dual-channel version 1 mA 100 mA 5000
TLP627-2¢% 63 of the TLP627 1000 1.2V | 300V O/0 AN O (@) (]
m m SEMKO 1V 10 mA Vrms
o i -approved
T3 3 7 TST part recm’ed
1141312 11109
DIP16 1 mA 5000
TLP627-4 6—% 4-channel version of 1000 ' 12y | 100mA, 300V ) o/0| A @) O o
Moo i i | | theTLP627 T 10 mA Vrms
S e R e R
1 2 3 4 5 6 7 8

Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.
Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)

For the latest information, please contact your nearest Toshiba sales representative.
Note 3: Some CTR ranks may be limited in production quantities. For details, please contact your nearest Toshiba sales representative.

. EN 60065- and |IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4

Note 4: Product manufactured by Toshiba Semiconductor (Thailand) Co.,Ltd. [TST] is recommended. See page 38 for detail. Japan product is non-promotional item.

©: Approved (reinforced insulation) ~ A: Design which meets safety standard/approval pending as of January 2011




2 Photocouplers for Logic Signal Transmission

Package ‘ ’
Features
Data Rate S08 DIP8
(Typ.) Output MFSOP6 S06 1ch och SDIP6 DIP6 1ch och JEDEC
S Open-collector TLP2403 TLP553 6N138
0.3 Mbit/s (Darlington) 6N139
(TLP112)*2| TLP109 TLP2409 TLP719 TLP512 TLP550 | TLP2530 6N135
(TLP112A)*2 TLP551 TLP2531 6N136
(TLP114A)*2 TLP559
TLP651
. TLP750
1 Mbit/s | Open-collector TLP751
TLP759
IPM (TLP114A(IGM))*3| TLP109(IGM) |TLP2409(IGM) TLP714* TLP559(IGM)
TR TLP104 TLP2404 TLP759(IGM)
TLP754*
. TLP105 TLP2405 | TLP2105 TLP715
Totem-pole | 11'pqgg TLP2408 | TLP2108 | TLP718
D?Jalt TLP2095
f polarity| TLP2098
5 Mbit/s input
TLP555
3-state TLP558
TLP2200
(TLP113)* TLP513 TLP552 | TLP2630 6N137
10 Mbit/s | Open-collector | (TLP115)** TLP554 | TLP2631
(TLP115A)*4 TLP2601
ey 5V |(TLP116)*| TLP116A TLP2116 TLP716
1510 ‘;;’;‘ 3.3V | TLP2066 TLP2166A
Ml;)it/ & 33V5V TLP2366*' | TLP2466*' | TLP2160*' | TLP2766*!
Open- 5V TLP118 TLP2418 | TLP2118 TLP708
collector |33y/5V TLP2368*' | TLP2468*' | TLP2168*' | TLP2768*'
. Totem- 5V TLP117
50 Mbit/s
I pole 133V/5V TLP2367*' | TLP2467*' | TLP2167*' | TLP2767*"
*1: Under development as of January 2011. For the latest information, please contact your nearest Toshiba sales representative.
*2; TLP109 recommended
*3: TLP109(IGM) recommended
*: TLP118 recommended
*: TLP116A recommended
Photocouplers for Logic Signal Transmission at 40 to 50 Mbit/s (Typ.)
\ ) ) Data Rate IFHL Safety Standards(®
Part Number Pin Configuration Features Output Form BVs
g (NRZ) (Typ.) P (Max) uueut] Tov | voE | Bsi | IEC
Mini-flat
MFSOP6 Totem pole 3750
TLP117 Propagation delay time: 50 Mbit/s output 5mA | | o/O| om | om
30 ns (max) (Inverter logic) s
Vcc=5V
SO8 Totem pole 2500
TLP2167* Vec=3.30r5V 40 Mbit/s output 5mA v YAV AN
Topr (Max) 125°C (Inverter logic) rms
SO06 (reinforced insulation) Totem pole
TLP2367* Vec=33o0r5V 40 Mbit/s output 5mA 3750 AIA A@
Topr (Mmax) 125°C (Inverter logic) rms

*Under development. Specifications subject to change without notice. For the latest information, please contact your nearest Toshiba sales representative.
Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.
Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.

Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)

EN 60065- and |IEC 60065-approved, EN 60950- and IEC 60950-approved

TUV and VDE: O: Approved  A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4

For the latest information, please contact your nearest Toshiba sales representative.

©: Approved (reinforced insulation) ~ A\: Design which meets safety standard/approval pending as of January 2011




S

Photocouplers for Logic Signal Transmission at 40 to 50 Mbit/s (Typ.) (Continued)

Safety Standards(@)
Part Number Pin Configuration Features ’\?;tza RTa 1S Output Form 'I\;HL BVs -
(NRZ) (Typ.) (Max) ul/euL| TOV | VDE | BSI | IEC
7 6 5
8 ; S08 Totem pole 376b
TLP2467* NN—= | Vec=33o0r5V 40 Mbit/s output 5mA A A AWM
Topr (Max) 125°C (Inverter logic) Vrms
1 2 3 4
SDIP6 (reinforced insulation) Totem pole 5000
TLP2767* Vecc=33o0r5V 40 Mbit/s output SmA | | YAVIAN A
Topr (Max) 125°C (Inverter logic) rms
Photocouplers for Logic Signal Transmission at 15 to 20 Mbit/s (Typ.)
Propagation [, Safety Standards(@)
Part Number Pin Configuration Features Delay Time | Output Form M BVs -
(Max) (Max) UleuL| TOV | VDE | BSI | IEC
8 A 3 S06 (reinforced insulation) Totem pole 25h
TLP116A - High speed: 20 Mbit/s 60 ns output 5mA | | O/O0| om| o
. rms
Vec=5V (Inverter logic)
7
S.OB f Totem pole
TLP2116 High speed\ipMbits 75 ns ouput | smA | 229 lo/0| on| on
Vec = S\ (Inverter logic) Vrms
Dual-channel version 9
TLP716 SDIP6 Totem pole
High speed: 15 Mbit/s 5000
TLP716F Vec =5V ] ivereriogicy |0 ™| vims | ©7C 1O ) O
High isolation voltage 9
SO06 (reinforced insulation)
High speed: 20 Mbit/s Open-collector 3750
LA Vecc=5V Sk (Inverter logic) 5mA Vrms o/ ow
Topr = 125°C (max)
TLP2418* Flioh Spoedt: 15 Mot 75ns | Open-collector |5 | 8750 1 ) o
9 _ peed: (Inverter logic) Vrms O
Vec=5V
TLP2118E* FIN speednds Mbits 75ns | Open-collector | 5, | 2500 | ) (1)
chc - gv \ (Inverter logic) Vrms o
SDIP6
% High speed: 15 Mbit/s Open-collector 5000
TLP708 Vcc=5V 75ns (Inverter logic) gmA Vrms O/0 ©
High isolation voltage
Wik tidt Totem pole
MFSOP6 3750
TLP2066 High speed: 20 Mbit/s 60 ns output 5mA Vrms Oo/O0 | oM Om
Vec=3.3V (Inverter logic)

*Under development. Specifications subject to change without notice. For the latest information, please contact your nearest Toshiba sales representative.
Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.

Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)  ©: Approved (reinforced insulation)  A: Design which meets safety standard/approval pending as of January 2011

EN 60065- and |IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4
For the latest information, please contact your nearest Toshiba sales representative.



Photocouplers for Logic Signal Transmission at 15 to 20 Mbit/s (Typ.) (Continued)

Safety Standards(@)
Part Number Pin Configuration Features '\El)stza R.? &= Output Form ll\;HL BVs =
(NRZ) (Typ.) (Max) UL/cUL| TOV | VDE | BSI | IEC
S08
Totem pole
TLP2160* Vepg3igors v 20 Mbit/s output  [35mA| 2590 | A A AW
Topr = 125°C (max) (Inverter logic) Vrms
Dual-channel version
S08
* Vec=3.3o0r5V . Open-collector 3750
TLP2168 Topr = 125°C (max) 20 Mbit's (Inverter logic) 5mA Vrms 070 oo
Dual-channel version
S06 (reinforced insulation) Totem pole 3750
TLP2366* Vcc=3.30r5V 20 Mbit/s output 3.5mA v YAV IAN AWM
Topr = 125°C (max) (Inverter logic) rms
S06 (reinforced insulation) :
TLP2368* Vec =33 0r5V 20 Mbit/s fl’r’]’\fe”rt‘;‘;':ﬁgg)’ smA | 379 I A/ AD
Topr=125°C (max)
S08 Totem pole 3750
TLP2466* Vec=33o0r5V 20 Mbit/s output 35mA| 0 [ATA AW
Topr = 125°C (max) (Inverter logic)
508 Open-collector 3750
Vecc=33o0r5V i ’
TLP2468 Ton = 195+C (max) 20 Mbit/s (Inverter logic) 5mA | Uims | O /1O om
SDIP6 Totem pole 5000
TLP2766* Voc=33o0r5V 20 Mbit/s output 35mA| vo [AIA A
Topr = 125°C (max) (Inverter logic)
JqPe Open-collector 5000
* Vecc=3.30r5V i ’
TLP2768 Tom = 125°C (ma) 20 Mbit/s (Invérter logic) 5mA Vrms VAVIVAN A
ggaa ation delay time: 75 ns Tolemfpale 2500
TLP2166A Vc£=g3 3V v me: 15 Mbit/s output 3MA | ims | © /10O om
Dual-channel version (Inverter logic)
Photocouplers for Logic Signal Transmission at 10 Mbit/s (Typ.)
Propagation IFHL, Safety Standards(
Part Number Pin Configuration Features Delay Time | Output Form IFLH BVs -
(Max) (Max) UL/cUL| TUV | VDE | BSI | IEC
6 5 4
B g E} DIP6 2 5
R ° 6-pin package version of ns \ 500 B
TLP513 P the TLP552 (Topr = 25°C) Open-collector | 5 mA Vrms o/
g Vec=5V
8 r & B
8 g DIP8
> el : 120 ns 2500
Logic output - -
TLP552 ch 3 VP (Topr = 25°C) Open-collector | 5 mA Vrms O/
DIP8
High CMR version of 120 ns 2500
TLP554 the TLP552 (Topr = 25°C) Open-collector | 5 mA Vrms /0
Vec=5V
DIP8
) 75 ns 2500
TLP2601 C::%hfSM\? (Topr = 25°C) Open-collector | 5 mA Vrms O/0

*Under development. Specifications subject to change without notice. For the latest information, please contact your nearest Toshiba sales representative.
Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.

Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)
EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved

TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011

EN 60747-5-2-approved with option V4 or D4

For the latest information, please contact your nearest Toshiba sales representative.

©: Approved (reinforced insulation) ~A: Design which meets safety standard/approval pending as of January 2011




Photocouplers for Logic Signal Transmission at 10 Mbit/s (Typ.) (Continued)

Propagation IFHL, Safety Standards(®
Part Number Pin Configuration Features Delay Time | Output Form IFLH BVs =
(Max) (Max) UL/cUL| TUV | VDE | BSI | IEC
g » 8 3
£ A A B i 75ns 2500
i @ Dual-channel version of
d - 5mA
TLP2630 4 he 6N137 and the TLP552 | (Topr = 25°C) | OPen-eollector | SmA |y, o O/
Vcc=5V
DIP8
High CMR 75 2500
TLP2631 Dual-channel version of (Topr —nzss"C) Open-collector | 5 mA Vrm /0
the TLP554 opr= S
Vcc=5V
Photocouplers for Logic Signal Transmission at 5 Mbit/s (Typ.)
Propagation IFHL, Safety Standards(
Part Number Pin Configuration Features Delay Time Output Form | IFLH BVs =
(Max) (Max) UL/cUL| TUV | VDE | BSI | IEC
Mini-flat
MFSOP6 Totem pole 3750
TLP105 Vec =4.5t020V 250 ns output 1.6 mA o/0| ow| om
Low input operation (Buffer logic) Vrms
IPM drive
Mini-flat
MFSOP6 Totem pole 3750
TLP108 Vec=4.5t020V 250 ns output 1.6 mA v Oo/O0| om| om
Low input operation (Inverter logic) rms
IPM drive
S08
Totem pole
Vcc=4.5t020V 3750
TLP2405 Low input operation 250 ns (Bu(f)fl;trpllcj)tgic) 1.6 mA Vrms 0/0 on
IPM drive
S08
Totem pole
Vcc=4.5t020V 3750
; : output . )
TLP2408 Low input operation 250 ns (Inverterlj' oo 1.6 mA Vrmes O/0 @)
IPM drive
DIP8
. 400 ns 3-state 2500
TLP555 Low input current _o5° ; 1.6 mA O/0
Ve = 4.5 10 20 V (Topr=25°C)| (Buffer logic) Vrms
DIP8 2500
Inverting logic version of 400 ns 3-state
TLP558 the TLP555 (Topr =25°C) | (Inverter logic) homA Vrms YO
Vec=4.5t020V
SDIP6
. Totem pole 5000
It:: :F :-';gﬂhdéll\\llleR 250 ns output 3mA | o |O/O] O @)
Ve = 4.51t0 20V (Buffer logic)
SDIP6
TLP718 1OM @tje 250 ns Togequzﬁle sma| 2% |00 0 | o
TLP718F High CMR f Vrms
Vo = 4.5 t0 20 V (Inverter logic)
Mini-flat
MFSOP6 Totem pole 3750
TLP2095 Dual polarity input version 250 ns output 8mA | s | ©/0 om
of the TLP105 (Buffer logic)
Vcc=3t020V
Mini-flat
MFSOP6 Totem pole 3750
TLP2098 Dual polarity input version 250 ns output 3 mA v O/0 om
of the TLP108 (Inverter logic) M3
Vcc=3t020V

Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.

Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)
EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved

TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011

EN 60747-5-2-approved with option V4 or D4

For the latest information, please contact your nearest Toshiba sales representative.

©: Approved (reinforced insulation) A: Design which meets safety standard/approval pending as of January 2011




Photocouplers for Logic Signal Transmission at 5 Mbit/s (Typ.) (Continued)

Propagation IFHL, Safety Standards(®
Part Number Pin Configuration Features Delay Time | Output Form IFLH BVs -
(Max) (Max) Ul/cUL| TUV | VDE | BSI | IEC
ggaal-channel version for Nptem pole 3750
TLP2105 250 ns output 1.6 mA o/0| on| oo
the TLP105 Buffer logi Vrms
Vec =4.51020V (Buffer logic)
S08
. Totem pole
TLP2108 aléa_:_-fg?ggel versign oy 250 ns output ; 1.6 mA 3;?]2 0/0 om om
Voc = 4.5 10 20 V (Inverter logic)
bipg 3-state 2500
TLP2200 Low input current 400 ns - ) 1.6 mA
Ve = 4.510 20 V (Butfer logic) vims | ©/©
Photocouplers for Logic Signal Transmission at 1 Mbit/s (Typ.)
y ) . Data Rate Safety Standards(®
TR BVs 3
Part Number Pin Configuration Features (NR2) (Typ.) C e ULULl TOV | VDE | BSI IEC
TLP109 S06 (reinforced insulation) | 1 Mbit/s 20% (min) |16 mA \%‘:’g 0/0 on
So8 3750
TLP2409 Topr = 125°C(max) 1 Mbit/s 20% (min) |16 mA | | o O/0 om
SO8 version of the TLP109
DIP6 2500
TLP512 6-pin package version 1 Mbit/s 20% (min) 16 mA v O/-
of the TLP550 Hns
T DIP8 . 10% (min) 2500
TLP550 ~ High CMR TMBIUS | ooy minforrank oy | 1€ ™A | vrms | ©/©
B
1 2 3 4
8 AWNS" 8
W DIP8 . 10% (min) 2500
TLP551 N Internal base connection 1 Mpie (19% min for rank 0) 16 mA Vrms O/
—————
1 2 3 4
AnlVN-§ 8
Eﬁ B 3750
TLP2403 Low input current 300 kbit/s 400% (min)  |0.5mA| v 0/0 om
AN S08 version of the TLP553 rms
T % 3 7
8 1 & 3
E/J DIP8 \ oL 2500
TLP553 X Low input drive current 300 kbit/s 400% (min) 0.5 mA Vrms o/
—t
1 2 3 4
8 7 6 5
DIP8
High CMR version : 18 d 2500
TLP559 of the TLP550 1 Mbit/s 20% (min) |16mA| ;o [O/0
8 7 B\NB
DIP8 . 10% (min) 5000
TLP651 Internal base connection 1 Mbit/s (19% min for rank 0) 18mAL Vims | ©7/©
TLP719 SDIP6 . X 5000
TLP719F High CMR 1 Mbit/s 20% (min)  |16mMA| o < |O/O | O @)

Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.

Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)
EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved

©: Approved (reinforced insulation)

TOV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011

EN 60747-5-2-approved with option V4 or D4

For the latest information, please contact your nearest Toshiba sales representative.

A\: Design which meets safety standard/approval pending as of January 2011




S

Photocouplers for Logic Signal Transmission at 1 Mbit/s (Typ.) (Continued)

; ) \ Data Rate Safety Standards(?)
TR BV o
Part Number Pin Configuration Features (NRZ) (Typ.) C ar s ULGULl TOV | vDE | BSI EC
8 1 & 3
': = DIP8
TLP750 : 10% (mi 5000
High CMR . o (Min)
TLP750F N SI?MKO-approved 1 Mbitls (19% min for rank 0) 18mA| yms |70 4 © © ©
T 3 5 %
8 1 & 3
3/" DIP8
itz;g:F Y Internal base connection 1 Mbit/s 10% (min) 16 mA \5/?2]2 O/0| A O (@) O
— SEMKO-approved
T 2 3 3
TLP759 s
IEC60950-compliant . o . 5000
TLP759F BRI o the TLPE5Y 1 Mbit/s 20% (min) {16 mA | go-0 |O/O | A ¢) (@) o
SEMKO-approved
DIP8 2500
TLP2530 = - Dual-channel version of 1 Mbit/s 7% (min) 16 mA Vrms O/0
o e the 6N135 and the TLP550
T2 3 12
gz & B8
Lr o DIPg 2500
TLP2531 > < Dual-channel version of 1 Mbit/s 19% (min) 16 mA Vrms O/0
o e the 6N136 and the TLP550
T2 3 1
IPM-Drive Photocouplers
Propagation IFHL, Safety Standards(®
Part Number Pin Configuration Features Delay Time |Output Form/CTR| IFLH | BVs =
(Max) (Max) UL/cUL| TUV | VDE | BSI | IEC
S06 (reinforced insulation) 3750
TLP104 IPM drive 550 ns Open-collector | 5 mA vrms | ©70 om
Topr = 125°C (max)
] (@] Il
IPM drive pen-collector 3750 @
TLP2404 Topr = 125°C (max) 550 ns (Inverter logic) SmA | vms | ©O7© &
SO8 version of the TLP104
SDIP6 (reinforced insulation)
TLP714 IPM drive 3000
550 ns Open-collector | 5 mA O/0 o
TLP714F Topr = 125°C (max) (Iﬁve,ter logic) Vrms
High isolation voltage
TLP754* DIP8 5000
TLP754F" IPM drive 550 ns Open-collector | 5 mA Vrms YAVIAN A
SO06 (reinforced insulation) 3750
TLP109(IGM) IPM drive 800 ns 25% (min) [10mA| | O/O om
High CMR
SOR 3750
TLP2409(IGM) IPM drive 800 ns 20% (min) 10 mA Vrms JAVAN A
High CMR

*Under development. Specifications subject to change without notice. For the latest information, please contact your nearest Toshiba sales representative.
Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.

Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)
EN 60065- and |IEC 60065-approved, EN 60950- and IEC 60950-approved

TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011

EN 60747-5-2-approved with option V4 or D4

For the latest information, please contact your nearest Toshiba sales representative.

©: Approved (reinforced insulation) ~ A: Design which meets safety standard/approval pending as of January 2011




IPM-Drive Photocouplers (Continued)

Propagation IFHL, Safety Standards(®
Part Number Pin Configuration Features Delay Time |Output Form/CTR| IFLH | BVs -
(Max) (Max) UL/cuL| TOV | VDE | BSI | IEC
(1GM) DIP8
TLP559(IGM IPM drive % (mi 2500
High CMR 800 ns 25% (min) |10mA| P | O/O
( ) DIP8
TLP759(IGM IPM drive AN 5000
TLP759F(IGM) High CMR 800 ns 25% (min) |10 mA Vrms o/0| A O (] O
SEMKO-approved
JEDEC-Compliant Photocouplers
: ) ) Data Rate IFHL, IFLH Safety Standards(@
Part Number Pin Configuration Features (NRZ) (Typ.) CTR (Max) BVs ULeuLl TOV | VDE | BSI IEC
8 1 & 3
6N135 I—N—w JEDEC-compliant 1 Mbit/s 7% (min) 16 mA 2500 Oo/-
N P ° Vrms
ARV
1 2 3 4
8 A \SY\ B
. Oy ) Mk oo | 2500
6N136 X JEDEC-compliant 1 it/s 19% (min) 16 m, Vrms Oo/-
P
1 2 3 4
g2/ 8 §
Q o
L £ ] b4
6N137 ) © JEDEC-compIiant 10 Mbit/s 700% (Typ.) 5mA 2500 o/-
7 Vrms
- L L
1 2 3 4
L 8 8
| JEDEC-compliant ) ) 2500
6N138 g High CTR 300 kbit's | 300% (min) [1.6mA| yool | O/
Lt
1 2 3 4
L 8( 8
ﬁj JEDEC-compliant , M 2500
6N139 N High CTR 300 kbit/s 400% (min)  |0.5 mA Vrms O/-
Lt
1 2 3 4

Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)

©: Approved (reinforced insulation)

EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved

TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4

For the latest information, please contact your nearest Toshiba sales representative.

3 Photocouplers for IGBT/MOSFET Gate Drive

A\: Design which meets safety standard/approval pending as of January 2011

Package ‘
Output Peak 1
Ci t
urren SDIP6 DIP8 SO6 so8
+0.25A TLP557
+0.45 A (max) TLP705 (High speed)

TLP701 TLP351 TLP151* TLP2451
+0.6 A (max) TLP701A* TLP351A* TLP151A* TLP2451A*
- TLP701H* TLP351E TLP155E

TLP705A* TLP351H*
o
TLP350
+2.5 A (max) TLP350H"
TLP352*

*Under development. Specifications subject to change without notice. For the latest information, please contact your nearest Toshiba sales representative.




Photocouplers for IGBT/MOSFET Gate Drive

Propagation

IFHL

Safety Standards (@)

}z

=) =) =} =)
1 2 3 4

Low power dissipation
Topr = 125°C (max)

Part Number Pin Configuration Features Delay Time (Max) Output (Max) BVs UUGULl TOV | VDE | BSI EC
§ 8 4
TLP151* SO06 (reinforced Insulation) 0.7 us 0/0 o
Topr = 110°C (max) Peak output 3750
Direct drive of a current (max): | 5 mA Vrms
\ N small-power +0.6 A "
TLP151A o IGBT/MOSFET 0.5 us O/0 A
1 3
8 & 4
S06 (reinforced Insulation)
Topr = 100°C (max) Peak output 3750
TLP155E Direct drive of a 0.2 us current (max): | 7.5 mA v O/0 O
rms
N small-power +0.6 A
——1 IGBT/MOSFET
1 3
8 7 6 5
al 0 al ] SO8
Rz UL || Tow= 125°C (ma) %711 peak output o ©
| =—— | i i
Direct drive of a current (max): | 5 mA 3750
[ small-power +0.6 A Vrms
i =0.
TLP2451A* = IGBT/MOSFET 0.5 us 070 A
wN\2' 3 & High CMR
2 A 3 3 | DIpg
Direct drive of a
TLP350 % medium-power Peak output - 3750
TLP350F IGBT/MOSFET O5us | curent max): |5MA | yms | Q1O © | O
= High CMR i
FUY 3 2 Low power dissipation
2 A 3 3 | pipg
Topr = 125°C (max) Peak output
TLP350H* % Direct drive of a 2hueu 3750
TLP350HF* medium-power 05us curr:gts(nA'\ax). SmA T Vims | © 1O o
R IGBT/MOSFET 2
oYy S % High CMR
8 1L 8 g
DIP8
Direct drive of a Peak output
1tsgg} E medium-power 0.7 us current (max): | 5 mA \%1512 Oo/O0| O O
N IGBT/MOSFET +0.6 A
O o o Low power dissipation
12 3 4
87 8 8
DIP8
* Direct drive of a Peak output
ltﬁgg} QF* small-power 0.7 us current (max): | 5 mA \?;Z:g JAVAN
e IGBT/MOSFET 0.6 A
LA o o EEEPN Low power dissipation
12 3 4
Topr = 125°C (max)
*
TLP351H Direct drive of a Peak output 3750
TLP351HF* small-power 0.7 us current (max). 5mA Vrms O/0 O
i IGBT/MOSFET +6.0 A
T I High CMR
& 4 8§ 8 |DIPs
Direct drive of a Peak outout
TLP352* medium-power 0.2 ¢a t°” put A | 3750 |,
TLP352F* IGBT/MOSFET Zus | curren 5(";3")- SMA | Vims

*Under development. Specifications subject to change without notice. For the latest information, please contact your nearest Toshiba sales representative.
Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.

Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)
EN 60065- and |IEC 60065-approved, EN 60950- and IEC 60950-approved

TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011

EN 60747-5-2-approved with option V4 or D4

For the latest information, please contact your nearest Toshiba sales representative.

©: Approved (reinforced insulation) /A: Design which meets safety standard/approval pending as of January 2011




Photocouplers for IGBT/MOSFET Gate Drive (Continued)

Propagation

IFHL

Safety Standards (@)

Part Number Pin Configuration Features Delay Time (Max) Output (Max) BVs uUeull TOvV | VDE | BSI | IEC
8§ % 8 g
DIP8
TLP557 Direct drive of a power 5us Cc?urlzﬁmocgg?t 5mA \2/3312 O/0
e transistor v
=) =) 1=} =)
12 3 4
s 5 4
SDIP6
Direct drive of a Peak output
itz;ggF % medium-power 0.5 us current (max): | 5 mA \E;?,?g Oo/0| O AN
W IGBT/MOSFET +2.0A
0 Low power dissipation
1 2 3
8 8 & SDIP6
Topr = 125°C (max)
TLP700H* Direct drive of a 05 us CE?S:]?(L:LZL::), 5mA 5000 0/0 o
TLP700HF* medium-power 2 D0A ’ Vrms
I IGBT/MOSFET '
- B High CMR
1 2 3
§ 5 &
SDIP6
Direct drive of a Peak output
:ts;g: F medium-power 0.7 us current (max): | 5 mA \5/?2]2 O/0 O (@)
AN IGBT/MOSFET +0.6 A
—>— Low power dissipation
1 2 3
§ 5 &
SDIP6
Direct drive of a Peak output
TLP701A* small-power 0.7 us current (max): | 5 mA \5/000 O/0 O
TLP701AF* i IGBT/MOSFET +0.6 A ums
— Low power dissipation
1 2 3
& & & SDIP6
Topr = 125°C (max)
; ; Peak output
TLP701H* Direct drive of a . 5000
TLP701HF* small-power 0.7 us currfgts(?ax). 5mA Vrms O/0 O
i IGBT/MOSFET W
k| g g High CMR
§ & ¢ SDIP6
m H_Lj g Direct drive of a
Peak output
TLP705 small-power . 5000
TLP705F % IGBT/MOSFET 0.2 us cur:—%niérr;ax). 8 mA Vrms O/0 @] @]
AT High speed (250 kHz) B
7 2 5 Low power dissipation
6 5 4
o —n SDIP6
TLP705A* 1 DlrecE drive of a Peak output 5000
% small pawer 0.2us current (max): | 7.5mA O/0 @)
TLP705AF* IGBT/MOSFET ’ 06A ’ Vrms
ANWY High speed :
7 2 3 Low power dissipation

*Under development. Specifications subject to change without notice. For the latest information, please contact your nearest Toshiba sales representative.
Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.

Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)

. EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4
For the latest information, please contact your nearest Toshiba sales representative.

©: Approved (reinforced insulation) A: Design which meets safety standard/approval pending as of January 2011




4 Photorelays (1-Form-A and 2-Form-A)

Package ‘ %
Features /| <
Off-State On_—State On-State
\onage |Ressiance| Cumel | USOP4 | SSOP4 | SO6 | 2.54SOP4 | 2.54SOP6 | 2.54S0P8 |  DIP4 DIP6 DIP8
(V) () (A)
8 0.16 TLP3230 TLP3130
5 0.2 TLP3250
1.2 0.3 TLP3131
20 12 0.45 TLP3231
0.22 0.9 TLP3203
0.05 25 TLP3100
0.05 4 TLP3543*
35 0.08 TLP3213 TLP3113
15 0.12 TLP3216 TLP3116
14 0.12 TLP3240
10 0.14 TLP3241
40 3 0.25 TLP3214 TLP3114
15 0.3 TLP3215 TLP3115
0.13 1 TLP3123
0.06 25 TLP3102
0.06 3.5 TLP3544*
50 1.5 0.3 | TLP3375 | TLP3275
50 0.07 TLP173At
50 0.1 TLP175A*
TLP170A
2 0.4 TLP172A | TLP192A | TLP202A*
TLP176A | TLP197A | TLP206A*
TLP220A* | TLP598AA
2 0.5 TLP222A | TLP592A |TLP222A-2*
TLP227A | TLP597A |TLP227A-2*
c 15 0.4 TLP3212
1.2 0.35 TLP3110
1.1 05 TLP225A
1 0.4 | TLP3312
0.7 1 TLP3122
0.2 15 TLP221A*
0.1 2.5 TLP3542
0.07 23 TLP3103
0.07 3 TLP3545*
25 0.04 TLP3218 TLP3118
20 0.1 TLP3111
12 0.12 TLP3217
80 8 0.2 TLP3219 TLP3119
1.2 0.35 TLP3121
0.15 1.25 TLP3120
14 0.08 TLP3220
100 0.2 1.4 TLP3105
0.2 2 TLP3546*
50 0.05 TLP179D | TLP199D | TLP209D*
TLP170D
= & e TLP176D | TLP197D | TLP200D*
8 0.25 TLP220D*
50 0.1 TLP170G TLP220G*
35 0.11 TLP172G | TLP192G | TLP202G*
350 TLP222G | TLP592G |TLP222G-2*
35 0.12 TLP174G TLP224G TLP224G-2*
TLP176G | TLP197G | TLP206G*| TLP227G | TLP597G |TLP227G-2*
a5 012 TLP176GA | TLP197GA | TLP206GA*| TLP227GA | TLP597GA |TLP227GA-2*
: TLP220GA* TLP797GA
TLP598GA
400 12 0.15 TLP798GA
35 0.12 TLP174GA TLP224GA TLP224GA-2*
4 0.2 TLP3125
600 35 0.1 TLP797J
60 0.09 TLP170J TLP220J*

*Under development. Specifications subject to change without notice. For the latest information, please contact your nearest Toshiba sales representative.

¢ Dual-channel : MFSOP6



MOSFET-Output Photorelays, 1-Form-A in a USOP4 Package

IFT

RonN (Max)

[e]]

Safety Standards ()

Part Number | Pin Configuration Features Vorr | BVs —
(Max) elr | (Max) Ul/cUL| TOV | VDE | BSI | IEC
4 3 USOP4 500
TLP3312* El “ir 1} CoFF: 20 pF (typ) 3mA | 1Q | 5mA | 04A | 60V |1
I
USOP4 500
"
TLP3375* 2L CoFF: 12 pF (yp) 3mA | 15Q | 5mA | 0.3A | 50V |2
MOSFET-Output Photorelays, 1-Form-A in a SO6 Package
Ron (M Safety Standards ()
Part Number | Pin Configuration Features I\LFT oN (Max) '\IAON Vorr | BVs - U
(Max) el | (Max) Ul/cUL| TUV | VDE | BSI | IEC
8 4
ETmln?' o6 3750
TLP175A* i General-purpose 1TmA | 50Q | 2mA | 01A | B0V |y o | A/A
e Low trigger current
1 3
MOSFET-Output Photorelays, 1-Form-A in a SSOP4 Package
Ron (M Safety Standards ()
Part Number | Pin Configuration Features “IAFT ON (Max) '\IIION Vorr | BVs - A
(Max) el | (Max) Ul/eUL| TUV | VDE | BSI | IEC
SSOP4 1500
TLP3203 CoFF: 40 pF (typ.) 3mA |022Q | 5mA | 0.9A | 20V vims | ©/—
SSOP4
TLP3212 CoFF: 20 pF (yp) 5mA [15Q [ 5mA | 0.4A | 60V \1,?[?]2 o/-
1500
TLP3213 gigf’g. 6 oF (yp) 4mA | 350 | 5mA |008A | 40V |20 O/~
1500
TLP3214 gﬁgf’g oF (40 amA | 30 | 5mA [025A | 40V | 2001 O/-
1500
TLP3215 gggj;‘ . 4mA 159 | 5mA | 03A | 40V | 200 O/~
SSOP4 4mA | 150 A |012A | 4ov | 1500,
TLP3216 Gore: 1 pF (iyp) iy A} . OV vmms | ©/
SSOP4 1500
TLP3217 CoFF: 5 pF (typ.) 5mA | 12Q |10mA |[0.12A | 80V Vims O/-
4 3 SSOP4 1500
TLP3218 ! CoFr: 2.5 pF (typ) SmA | 25Q | 5mA |0.04A | B0V |y | A=
Lrtnd
R SSOP4 1500
TLP3219 ?"_ﬂ_% CoFr: 6.5 pF (typ) 3mA 8Q 5mA | 02A | 80V Vrms | & /-
SSOP4 1500
TLP3220 CoFF: 6 pF (typ) 5mA | 14Q |10mA [0.08A | 100V || O/~
P4 1500
TLP3230 gﬁg: 1 pF (typ.) 4mA 8Q | 5mA [0.16 A | 20V Vrms o/-
SSOP4 1500
TLP3231 CorF: 5 pF (typ.) 4mA | 12Q | 5mA |045A | 20V Vrms Oo/-
SSOP4 1500
TLP3240 Corr: 0.45 pF (typ) 3mA | 14Q | 5mA |0.12A | 40V |\ 00O/
SSOP4 1500
TLP3241 Corr: 0.7 pF (iyp) 3mA | 10Q | 5mA |0.14A | 40V |00l O/-
TLP3250 gﬁgfg_a A smA | 50 |5ma [02A | 20V |00/
P4
TLP3275 o Rk sma | 159 | sma [ 03A | sov |12 o)

*Under development. Specifications subject to change without notice. For the latest information, please contact your nearest Toshiba sales representative.
Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.
Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.

Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)

EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved

TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4

For the latest information, please contact your nearest Toshiba sales representative.

©: Approved (reinforced insulation) ~A: Design which meets safety standard/approval pending as of January 2011




S

MOSFET-Output Photorelays, 1-Form-A in a 2.54SOP4 Package

Ron (Max Safety Standards (@)
Part Number | Pin Configuration Features '\;IFT ( ) '\I,ION Vorr | BVs — y
(Max) el | (Max) Ul/cuL| TOV | VDE | BSI | IEC
2.54S0OP4 1500
TLP170A Lead pitch: 2.54 mm 1mA | 2Q | 2mA | 04A | 60V Y, O/0
Low trigger LED current s
2.54S0OP4 1500
TLP170D Lead pitch: 2.54 mm TmA | 8Q | 2mA | 02A | 200V |\, O/0
Low trigger LED current rms
. 2.54S0P4 1500
TLP170G R Lead pitch: 2.54 mm TmA | 50Q | 2mA | 0.1A | 350V ||, O/0
|apasagm Low trigger LED current rms
W 2.5450P4
TLP170J 3 Lead pitch: 2.54 mm 1mA | 60Q | 2mA |0.09A | 600V \1/500 Oo/0
Low trigger LED current s
2.54SOP4 1500
TLP172A Lead pitch: 2.54 mm 3mA 2Q 5mA | 04A | 60V Vi O/0
Corr: 130 pF (typ.) rms
2.54SOP4 1560
TLP172G Lead pitch: 2.54 mm 3mA | 35Q | 5mA |0.11A | 350V Y O/0
Corr: 30 pF (typ.) ms
6 )
inlnrj Mini-flat
TLP173A higil MFSOP6 2mA | 50Q | 3mA |0.07A | 60V 3750 o/o0l & | A
e Low trigger LED current rms
ki 3
2.54SOP4
Lead pitch: 2.54 mm 1500
TLP174G SEMKO-approved 3mA | 35Q | 5mA [0.12A | 350V v O/0 A
Current-limiting function rms
Limit current: 150 to 300 mA
2.54SOP4 1500
Lead pitch: 2.54 mm
TLP174GA Current-imiting function 3mA | 35Q | 5mA |0.12A | 400V |2 [O/O
Limit current: 150 to 300 mA
2.54SOP4 1500
TLP176A Lead pitch: 2.54 mm 3mA | 2Q | 5mA | 04A | 60V v O/0| A om
Corr: 130 pF (typ.) ms
2.54SOP4 1500
TLP176D Lead pitch: 2.54 mm 3mA 8Q 5mA | 0.2A | 200V O/0| A om
Corr: 100 pF (typ.) Vrms
2.54SOP4 1500
Lead pitch: 2.54 mm (1)
TLP176G SEMKO-approved 3mA | 35Q | 5mA |0.12A | 350V Vrms o/0| A o O O
Corr: 40 pF (typ.)
2.54S0P4 1500
TLP176GA Lead pitch: 2.54 mm 3mA | 35Q | 5mA |0.12A | 400V v 0/0 @) @)
I.I‘-‘. gl Corr: 70 pF (typ.) rms
Sty 2.54S0P4 1500
TLP179D el Lead pitch: 2.54 mm 3mA | 50Q | 5mA |0.05A | 200V y 0O/0
1 Corr: 15 pF (typ.) rms
1 2
2.54SOP4 1500
TLP3110 Lead pitch: 2.54 mm 4mA | 12Q | 5mA |035A | 60V O/-
Corr: 100 pF (typ.) Vrms
2.54SOP4 1500
TLP3111 Lead pitch: 2.54 mm 4mA | 20Q | 5mA | 0.1A 80V Vi O/-
Corr: 11 pF (typ.) rms
2.54S0OP4 1500
TLP3113 Lead pitch: 2.54 mm 4mA | 35Q | 5mA |0.08A | 40V O/-
Corr: 0.6 pF (typ.) Vrms
2.54SOP4 1500
TLP3114 Lead pitch: 2.54 mm 4mA | 3Q | 5mA |0.25A | 40V O/-
Corr: 5 pF (typ.) Vrms
2.54SOP4 1500
TLP3115 Lead pitch: 2.54 mm 4mA | 15Q | 5mA | 0.3A | 40V O/-
Corr: 10 pF (typ.) Vrms
2.54S0OP4 1500
TLP3116 Lead pitch: 2.54 mm 4mA | 15Q 5mA |0.12A | 40V Vi O/-
Corr: 1 pF (typ.) rms
2.54S0OP4 1500
TLP3118 Lead pitch: 2.54 mm 3mA | 25Q 5mA [0.04A | 80V Vi O/-
CorF: 2.5 pF (typ.) rms

Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.
Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)  ©: Approved (reinforced insulation) A: Design which meets safety standard/approval pending as of January 2011
R EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved  A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4
For the latest information, please contact your nearest Toshiba sales representative.



MOSFET-Output Photorelays, 1-Form-A in a 2.54SOP4 Package (Continued)

RoN (M Safety Standards ()
Part Number | Pin Configuration Features l\I/IFT on (Max) '\I,ION Vorr | BVs — y
(Max) el | (Max) Ul/cUL| TUV | VDE | BSI | IEC
2.54SOP4 1500
TLP3119 Lead pitch: 2.54 mm 3mA | 8Q 5mA | 0.2A | 80V Y O/-
Corr: 6.5 pF (typ.) s
2.54SOP4 1500
TLP3121 Lead pitch: 2.54 mm 4mA | 1.2Q | 5mA | 035A| 80V |, O/0
Corr: 30 pF (typ.) rms
2.54SOP4
Lead pitch: 2.54 mm 1500
TLP3122 r'?‘ 9“1 lon:1 A (max)@Ta: up to 50°C 3mA 0.7 Q 5mA 1.0A 60V Vrms O/0
|mpasal Corr: 90 pF (typ.)
[0 2.54SOP4
" .
L o Lead pitch: 2.54
TLP3123 RS Icﬁqa:11 l;\l((:max)@‘lr'ta]:nup to 50°C 3mA 10.13Q | 5mA | 1.0A | 40V \}fr?wg o/0
Corr: 300 pF (typ.)
2.54SOP4 1500
TLP3130 Lead pitch: 2.54 mm 4 mA 8Q 5mA |0.16 A | 20V v O/-
Corr: 1 pF (typ.) rms
2.54SOP4 1500
TLP3131 Lead pitch: 2.54 mm 4mA | 12Q | 5mA | 0.3A | 20V O/-
CorF: 5 pF (typ.) Vrms
MOSFET-Output Photorelays, 1-Form-A in a 2.54SOP6 or 2.54SOP8 Package
Safety Standards (2)
Part Number | Pin Configuration Features ,\IAFT Ron (Max) '\IAON Vorr | BVs - y
(Max) e | (Max) UL/cUL| TUV | VDE | BSI | IEC
2.54SOP6 1500
TLP192A Lead pitch: 2.54 mm 3mA 2Q 5mA | 0.4A 60V vrm O/0
Corr: 130 pF (typ.) S
2.54SOP6 1500
TLP192G Lead pitch: 2.54 mm 3 mA 35Q 5mA |0.11A | 350V Vrm O/0
Corr: 30 pF (typ.) S
2.54SOP6 1500
TLP197A Lead pitch: 2.54 mm 3mA 2Q 5mA | 0.4A | 60V |\, O/0
Corr: 130 pF (typ.) {ns
2.54SOP6 1500
TLP197D Lead pitch: 2.54 mm 3mA 8Q 5mA | 0.2A | 200V Vv O/0
Corr: 100 pF (typ.) rms
2.54SOP6 1500
TLP197G Lead pitch: 2.54 mm 3mA | 35Q | 5mA |0.12A | 350V v O/O0| A omi O @)
SEMKO-approved ms
6 5 4 2.54SOP6 1500
TLP197GA Lead pitch: 2.54 mm 3mA 35Q 5mA | 0.12A | 400V v O/- O O
E# Corr: 70 pF (typ.) ms
ramk 2.54S0P6 1500
TLP199D e Lead pitch: 2.54 mm 3mA | 50Q | 5mA | 0.05A | 200V |, O/0
1 NNE Corr: 15 pF (typ.) rms
2.54SOP6 1500
TLP3100 Lead pitch : 2.54 mm 3mA [005Q | 5mA | 25A | 20V |, |O/O
lon: 2.5 A (max) @Ta: up to 50°C S
TLP3102 2.3480w6 3ma (0060 | 5ma | 254 | 40v | 1200 | A A
lon (DC) = 5 A (max); C-connection \ : Vrms
2.54SOP6 1500
TLP3103 lon (DC) = 4.6 A (max); C-connection ImA (IGRAC [ SmA NRSAT] 6OV Vrms AL
2.54SOP6 1500
TLP3105 lon (DC) = 2.8 A (max); C-connection 3mA [ 02Q | 5mA | 1.4A | 100V Vrms JAN/ZAN
2.54SOP6 1500
TLP3120 Lead pitch : 2.54 mm 5mA |0.15Q | 5mA |1.25A | 80V vrms | © /O
lon: 1.25 A (max)
& 5L 8 8
E #—i; # 2.54SOP8
TLP3125 S2agpet Lead pitch: 2.54 mm 3mA | 4Q | 5mA | 02A | 400V J/fr?g /0
S Corr: 410 pF (typ.)
T Z 3 7

Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.
Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.

Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)

EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4
For the latest information, please contact your nearest Toshiba sales representative.

©: Approved (reinforced insulation)  /A: Design which meets safety standard/approval pending as of January 2011




MOSFET-Output Photorelays, 2-Form-A in a 2.54SOP8 Package

RonN (Max ()
Part Number | Pin Configuration Features '\IAFT (Max) ’\IAON Vorr | BVs S:ifety Standards
(Max) el | (Max) UL/cUL| TUV | VDE | BSI | IEC
2.54SOP8 1500
TLP200D Lead pitch: 2.54 mm 3mA 8Q 5mA | 0.2A | 200V Vims O/-
Dual-channel version of the TLP176D
TLP202A Lead pitch: 2.54 mm 3mA 2Q 5mA | 04A 60V Vrms o/-
Dual-channel version of the TLP172A
2.54SOP8 1500
TLP202G Lead pitch: 2.54 mm 3mA | 50Q | 5mA |0.11A | 350V vrms | © /-
8 7 & 5 Dual-channel version of the TLP172G
Esmd | | 2.54s0p8 1500
TLP206A T T Lead pitch: 2.54 mm 3mA 2Q 5mA | 0.4A 60V Vrms O/-
% M| | Dual-channel version of the TLP176A
TF % % | 25450P8 1500
TLP206G Lead pitch: 2.54 mm 3 mA 35Q 5mA |0.12A | 350V v o/l-| A oml O O
Dual-channel version of the TLP176G s
2.54SOP8 1500
TLP206GA Lead pitch: 2.54 mm 3mA | 35Q | 5mA |0.12A | 400V |, O/- (@) @)
Dual-channel version of the TLP176GA ns
2.54SOP8 1500
TLP209D Lead pitch: 2.54 mm 8mA | 50Q | 5mA | 0.05A | 200V |, O/-
Dual-channel version of the TLP179D rms
MOSFET-Output Photorelays, 1-Form-A in a DIP4 Package
Ron (Max Safety Standards ()
Part Number | Pin Configuration Features “IAFT ( ) '\LION Vorr | BVs - Y
(Max) el | (Max) Ul/euL| TOV | VDE | BSI | IEC
DIP4 5000
TLP220A* General-purpose 2mA 2Q 5mA | +05A | 60V v YAN/AN AN A
Reinforced insulation rms
DIP4 5000
TLP220D* General-purpose 2 mA 8Q 5mA |+0.25A| 200V v YAN/ZAN A A
Reinforced insulation rms
DIP4 5000
TLP220G* General-purpose 2mA | 50Q | 5mA | +0.1A | 350V Vrms YAY/AN A A
Reinforced insulation
DIP4 5000
TLP220GA* General-purpose 2 mA 35Q 5mA [+£0.12 A| 400V Vi YANY/AN AN A
Reinforced insulation s
L 5000
TLP220J* General-purpose 2 mA 60 Q 5mA [+x0.09 A| 600V Vi YAN/AN AN A
Reinforced insulation rms
DIP4 5000
TLP221A* General-purpose 2mA | 02Q | 5mA [+x15A| 60V Vi YAN/AN AN A
4 3 Reinforced insulation rms
C 9
Rhigify DIP4 2500
TLP222A e CorF: 130 PF (typ) 3mA 2Q 5mA | 0.5A | 60V |\, | O/O
"
TLP222G NN DIRY 3mA | 500 | 5ma | 0424 | 350v | 2990 |/ o|o
Corr: 30 pF (typ.) m m \ Vrms
DIP4 SEMKO-approved 2500
TLP224G Current-limiting function 3mA | 85Q | 5mA | 0.12A | 350V |\, 1O/O O O
Limit current: 150 to 300 mA
DIP4 For modems 2500
TLP224GA Current-limiting function 3mA | 35Q | 5mA | 0.12A | 400V Vrms O/- A
Limit current: 150 to 300 mA
DIP4 SEMKO-approved 2500
TLP227A Core: 130 pF (typ.) 3mA 2Q 5mA | 0.5A | 60V vrms | ©/© A
DIp4 2500
TLP227G SEMKO-approved 3mA 35Q 5mA | 0.12A | 350V Vrms O/0| A @) O O
Corr: 40 pF (typ.)
DIP4 2500
TLP227GA SEMKO-approved 3mA | 35Q | 5mA | 0.12A | 400V |yoo | O/~ A
a3
l:.‘;,il DIP4 2500
TLP225A i Designed for DC output modules 5mA | 1.1Q | 10mA | 0.5A | 60V i O/0
]
T H

*Under development. Specifications subject to change without notice. For the latest information, please contact your nearest Toshiba sales representative.
Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.
Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.

Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)

EN 60065- and |IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4
For the latest information, please contact your nearest Toshiba sales representative.

©: Approved (reinforced insulation) ~ A: Design which meets safety standard/approval pending as of January 2011




MOSFET-Output Photorelays, 1-Form-A in a DIP6 Package

Ron (M Safety Standards ()
Part Number | Pin Configuration Features '\;IFT oN (Max) '\I,ION Vorr | BVs — y
(Max) el | (Max) Ul/cUL| TUV | VDE | BSI | IEC
DIP6 2500
TLP592A Corr: 130 pF (typ.) 3mA 2Q 5mA 05A 60V Vrms O/-
DIP6 2500
TLP592G Corr: 30 pF (typ.) 3mA | 50Q | 5mA | 0.12A | 350V |\ | O/~
DIP6 2500
TLP597A SEMKO-approved 3mA 2Q 5mA | 05A | 6OV |y Oo/- A
rms
Corr: 130 pF (typ.)
DIP6 2500
TLP597G SEMKO-approved 3mA | 35Q | 5mA |[0.12A | 350V vims | O/=| & @) O (@)
Corr: 40 pF (typ.)
DIP6 2500
TLP597GA SEMKO-approved 3mA 35Q | 5mA [ 0.12A | 400V Vims O/- A
Corr: 70 pF (typ.)
DIP6 2500
TLP598AA Corr: 130 pF (typ.) 3mA 2Q 5mA | 0.5A | 60V virms | ©/—
2500
TLP598GA DIP6 3mA 12Q 5mA | 0.15A | 400V Vrms O/-
6 5 4
TLP797GA | |E=2| | o 5000
TLP797GAF = Corr: 40 pF (typ.) 3mA | 35Q | 5mA |0.12A | 400V vrms | © /-1 A A A A
T 2 3
TLP797J DIP6 5000
TLP797JF Core: 120 pF (typ.) 5mA | 35Q | 10mA | 0.1A | 600V vims |C/O| A AN A A
5000
TLP798GA DIP6 5mA | 12Q | 5mA |0.15A | 400V Vrms o/-| A A A A
DIP6 2500
TLP3542 High output current: 2.5 A (max) 3mA | 0.1Q | 10mA | 25A | 60V Vi O/0
. rms
Corr: 400 pF (typ.)
DIP6 2500
TLP3543* High output current: 4 A (max) ImAN 0050 | SmA 4A 20X Vrms LA
DIP6 2500
TLP3544* High output current: 3.5 A (max) 3mA | 0.06Q| 5mA | 35A | 40V |\ VAZAN
DIP6 2500
TLP3545 High output current: 3 A (max) SmA | @GARQY7 b mA oW 60V Vrms AL
DIP6 2500
TLP3546" High output current: 2 A (max) S 029 | 5ma 2A 100v Vrms ANK
MOSFET-Output Photorelays, 2-Form-A in a DIP8 Package
Ron (M Safety Standards ()
Part Number | Pin Configuration Features “IAFT prRex) '\IIION Vorr | BVs K X
(Max) e | (Max) Ul/euL| TOV | VDE | BSI | IEC
DIP8 2500
TLP222A-2 Dual-channel version of the TLP222A SmA 20 RO0T o5A ROY Vrms 070
DIP8 2500
TLP222G-2 Dual-channel version of the TLP222G | 3mA | 50Q | 5mA | 0.12A | 350V v O/0 (@) O
rms
SEMKO-approved
8 z & 8§
Espd Egpd| |DIP8 2500
TLP224G-2 T = Dual-channel version of the TLP224G | 3mA | 35Q | 5mA | 0.12A | 350V O/0 (@) O
[0 [ Vrms
e N SEMKO-approved
1 2 3 4 D|P8 2500
TLP224GA-2 Current-limiting function 3mA | 35Q | 5mA | 0.12A | 400V Vrms O/-
Limit current: 150 to 300 mA
DIP8 2500
TLP227A-2 Dual-channel version of the TLP227A | 3 mA 2Q 5mA | 0.5A | 60V v O/0 A
rms
SEMKO-approved

Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.
Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.

Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)

. EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4

For the latest information, please contact your nearest Toshiba sales representative.

©: Approved (reinforced insulation) ~ A: Design which meets safety standard/approval pending as of January 2011




MOSFET-Output Photorelays, 2-Form-A in a DIP8 Package (Continued)

Ron (Ma Safety Standards (@)
Part Number | Pin Configuration Features ,\LFT (Max) I\IAON Vorr | BVs — il
(Max) er | (Max) Ul/eUL| TOV | VDE | BSI | IEC
DIP8 2500
TLP227G-2 8 4 & & | Dual-channelversion ofthe TLP227G | 3mA | 35Q | 5mA | 0.12A | 350V v O/0| A @] O O
rms
EEIH? Eﬁ%‘ﬁ SEMKO-approved
T | [ows
TLP227GA-2| 7 @ 35 3% Dual-channel version of the TLP227GA | 3mA | 35Q | 5mA | 0.12A | 400V \2/500 O/- A
rms
SEMKO-approved

Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.
Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)

©: Approved (reinforced insulation)
EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved

TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4
For the latest information, please contact your nearest Toshiba sales representative.

A\: Design which meets safety standard/approval pending as of January 2011

5 Photorelays (1-Form-B, 2-Form-B and 1-Form-A/1-Form-B)

Package
Features 4
Off-State On.-State On-State
Yonage [Resepicel Qi | 254S0P4 | 2.54S0P6 | 2.54S0P8 DIP4 DIP6 DIP8
(\%) (2) (A)
o 0 50 0.09 TLP4172G TLP4192G TLP4202G*
é g ALY 50 0.10 TLP4222G TLP4592G TLP4222G-2*
L? IEI\:? 25 0.12 TLP4176G TLP4197G TLP4206G*
T 25 0.15 TLP4227G TLP4597G TLP4227G-2*
< ﬂé 50 0.09 TLP4027G*
£ 5 350 50 0.10 TLP4007G*
S 25 0.12 TLP4026G* TLP4006G*
* Dual-channel
MOSFET-Output Photorelays, 1-Form-B
Safety Standards ()
Part Number | Pin Configuration Features “IAFT ARt hl,ION Vorr | BVs = i
(Max) el | (Max) Ul/cUL| TOV | VDE | BSI | IEC
e 2.54SOP4
TLP4172G ll't%'n"r] Lead pitch: 2.54 mm 3mA | 50Q | OmA |0.09A | 350V \1/500 o/-
= 1-Form-B rms
5 5 3
l:&t]:.m.:} 2.54SOP6
TLP4192G T & Lead pitch: 2.54 mm 3mA | 50Q | OmA [0.09A | 350V [1500 Oo/-
77 Vrms
= 1-Form-B
i:r‘ng; DIP4 2500
TLP4222G <5 N-FormB 3ma | 50Q | OmA | 0.1A | 350V oo o | O/~
=
Estzd| | oies 2500
TLP4592G ey ENM-B 3mA | 50Q | OmA | 0.1A | 350V oo | O/~
=
e 2.54SOP4
TLP4176G L"%H Lead pitch: 2.54 mm 3mA | 25Q | OmA |0.12A | 350V \1/?:]2 O/-
= 1-Form-B
T:L‘?EJ_—E’_F‘E i 2.54SOP6
TLP4197G T Lead pitch: 2.54 mm 3mA | 25Q | OmA [0.12A | 350V \1/?[?]0 Oo/-
e 1-Form-B s

Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)
EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved

TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011

EN 60747-5-2-approved with option V4 or D4
For the latest information, please contact your nearest Toshiba sales representative.

©: Approved (reinforced insulation) A: Design which meets safety standard/approval pending as of January 2011




MOSFET-Output Photorelays, 1-Form-B (Continued)

Safety Standards (@)
Part Number | Pin Configuration Features IFg Ron (Max) ,\IAON Vorr | BVs - v
(Max) elF | (Max) UL/eUL| TOV | VDE | BSI | IEC
P
E ! DIP4
TLP4227G kg 1-Form-B sma | 250 | oma 0454 | ss0v |29 |0, A
= SEMKO-approved
1 2
8 5 4
DIP6
TLP4597G bty 1-Form-B ama | 250 | oma |0454 | 350V | 2290 |0/ A
=5 SEMKO-approved
1 2 3
MOSFET-Output Photorelays, 2-Form-B
RoN (M ()
Part Number | Pin Configuration Features “IAFT on (Max) '\l,loaN Vorr | BVs S?fety Standards
ey el | (Max) uLeuL| TOV | vDE | BSI | IEC
2.54SOP8 (05
Lead pitch: 2.54 mm o _
ROES 2Bt Dual-channel version of the TLP4172G R me 50 OmA'T) D.09A | 830V Vrms RA
2-Form-B
DIP8 2500
TLP4222G-2| ; , 4 s | Dual-channel version of the TLP4222G | 3mA | 50Q | OmA | 0.1A | 350V vims | ©/~
Bamd Bamd] | 2o
o 4| | 2.5450P8 o
T2 3 7 Lead pitch: 2.54 mm 250 =
IER42003 Dual-channel version of the TLP4176G E @ ° OmA | 0124 | 3ROV Vrms Q
2-Form-B
DIP8
TLP4227G-2 Dualchannel version of e TLP4227G | gma | 250 | OmA | 0.15A | 350V 25001 o/- A
SEMKO-approved
MOSFET-Output Photorelays, 1-Form-A/1-Form-B
f @)
Part Number | Pin Configuration Features ,\IAFT Ron (Max) '\IAON Vorr | BVs S? Bly-Standaggs
(Max) er | (Max) uweuL| TOv | voE | BSI | IEC
2.54SOP8 (Form-A) 1504
TLP4027G Lead pitch: 2.54 3mA | 500 | °MA 10094 | 350V |0 0| O/~
1a1b (N.C.+ N.O.) (Form-B) rms
0mA
(Form-A)
DIP8 2500
TLP4007G | ¢ ; s s | 1alb(NC.+NO) 3mA | 509 (F‘:’,,’:fB) O1A 1350V yyms | &7
[0 i
— — | | 2.54S0P8 (Form-A) 1500
TLP4026G T2 % % || ead pitch: 2.54 3ma | 250 | SMA o124 350V |\ 00| O/
1a1b (N.C. + N.O.) (Form-B) rms
0 mA
(Form-A) P50
DIP8 5mA 500
TLP4006G 1atb (N.C. + N.O.) 3mA | 25Q (Form B) 0.12A | 350V |\ oo | A=
0 mA

Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)
EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved

©: Approved (reinforced insulation)

A\: Design which meets safety standard/approval pending as of January 2011

TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4
For the latest information, please contact your nearest Toshiba sales representative.
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4 Selection Guide

6 Triac-Output Photocouplers

Package
. i L A .
Features
MFSOP6 DIP6 DIP4/8/16 S06
Isolation
VDRM voliage NzC ZC NzC ZC NzC ZC NzC ZC
2500 Vrms TLP160G TLP161G TLP560G TLP561G TLP525G/-2/-4
400V TLP3022(S) | TLP3042(S)
5000 Vrms TLP3023(S) | TLP3043(S)
TLP160J TLP161J TLP560J TLP561J
TLP165J TLP163J
2500 Vrms TLP166J
3000 Vrms TLP260J TLP261J
600V 3750 vims TLP168J
4000 Vrms TLP762J TLP763J
TLP3052(S) | TLP3762(S) TLP360J TLP361J
5000 Vrms TLP3062(S) TLP363J
TLP3063(S)
TLP3064(S)
TLP3082(S)
800V 5000 Vrms TLP3782(S)
TLP3783(S)

*Under development. Specifications subject to change without notice. For the latest information, please contact your nearest Toshiba sales representative.
NZC: Non-zero cross
ZC: Zero cross

Triac-Output Photocouplers for Solid State Relays (SSRs)

) ) ) 1FT (Max) Vv (Max) Safety Standards ()
Pi fi t =
Part Number in Configuration Features Rank @ Vorm | BVs UUcUL] TV VDE BSI EC
6 4
[ Mini-flat > | 1904 2500
TLP160G 1 MFSOP6 IFT7 7mA | 28V | 70mA [400V v O/0 AN om
™ Non-zero cross ms
H = IFT5 5mA
6 4
s Mini-flat ~ 119 2500
TLP161G 1 MFSOP6 IFT7 7mA | 28V | 70 mA |400V Vrms /0 A om
Z
m €ero cross FT5 5 A
§ 4
ini - 10 mA
TLP160J |_ﬁ_| Mini-flat
" MFSOP6 2.8V | 70 mA | 600V \2/“:)2]2 O/0 A om
TLP165J — Non-zero cross IFT7 | 7mA
T3
TLP161J Mini-flat - 10 mA
NN MFSOP6 2.8V | 70mA | 600V \2/”:’[?12 /0 AN om
TLP166J - B Zero cross IFT7 7 mA
M
i Mini-flat
’ MFSOP6 2500
TLP168J 3 AR oall - 3mA | 28V | 70mA 600V | 0 | O/O
Low trigger current
6 4 Mini-flat
T MFSOP6
i Zero cross 2500
TLP163J it High impulsé hoisé - | 10mA | 28V [100mA|600V | | O/O | A A
o o immunity
o8 VN=2000 V (typ.)

Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.
Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)  ©: Approved (reinforced insulation) A: Design which meets safety standard/approval pending as of January 2011
R EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4
For the latest information, please contact your nearest Toshiba sales representative.



Triac-Output Photocouplers for Solid State Relays (SSRs) (Continued)

IFT (Max)

Vm (

Max)

Safety Standards ()

Pi figurati =
Part Number in Configuration Features Rank @l Vbrm | BVs Ule-ULl TOV VDE BSI IEC
6 4
[ Mini-flat
TLP260J i MFSOP6 - |1omA| 28V | 70mA[600V| 0| O/- | A | oW
™ Non-zero cross
1 3
g 2
T Mini-flat 3000
TLP261J 1 MFSOP6 - 10mA | 28V | 70 mA | 600V vrm O/- A om
" Zero cross 9
1 3
Triac-Output Photocouplers for Office Equipment
@
Part Number Pin Configuration Features |7 Vm {ax) Vbrm | BVs m Satety Standards
Rank @Iltm UL/c-UL| TUV VDE BSI IEC
4 3
p - |10mA
TLP360J DIP4 5000
TLP360JF 1 Non-zero cross 2.8V | 70mA | 600V Vims O/0 O O
L ’ 1 IFT7 7 mA
1 2
4.% 3
- 10 mA
TLP361J " 5000
TLP361JF t Zero crogg 28V | 70mA 600V ymg | ©/O 1 O | O
— IFT7 | 7mA
1 2
43 DIP4
TLP363J "5 Zerocross | 5000
TLP363JF t High impulse noise - 10mA | 28V | 70 mA | 600V Vrms O/0 @] O
—1 immunity
. VN = 2000 V (typ.)
Triac-Output Photocouplers for AC 100 to 120 V Lines
()
Part Number Pin Configuration Features |7 (o) M\ (Ve Vorm | BVs - Safety Stapgarus
Rank @ltm Ul/c-UL| TUV | VDE BSI IEC
DV "3
] 2500
TLP525G t DIP4 - 10mA | 3V |100 mA| 400V Vrms O/0
T2
g 7.8 3
I—H—I I—H—I DIP8 2500
TLP525G-2 t t Dual-channel version - 10mA | 3V |100 mA| 400V v O/0
= of the TLP525G rms
T 2 3 4
16 1513 13 12 1, 19(9
L Lol Lol Lel] | DIP16 A
TLP525G-4 oo 4-channel version - 10mA | 3V |100mA| 400V v O/0
el of the TLP525G s
7234508678
8 4 - |[1oma
L | DIP6 2500
TLP560G 2 General-purpose IFT7 | 7mA | 3V |100 mA| 400V vims | /- A (@]
— Non-zero cross
ki H 3 IFT5 5mA

Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)

For the latest information, please contact your nearest Toshiba sales representative.

. EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4

©: Approved (reinforced insulation) ~ A: Design which meets safety standard/approval pending as of January 2011
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Triac-Output Photocouplers for AC 100 to 120 V Lines (Continued)

@)
Part Number Pin Configuration Features IFT (Max) VnhMax) Vorm | BVs - Safety Standards
Rank @Iltm Ul/c-UL| TUV VDE BSI IEC
8 F - 10 mA
1 DIP6 2500
TLP561G 2 General-purpose IFT7 7 mA 3V |100 mA|400V Vrms O/- A O
— Zero cross
T2 3 IFT5 5mA
DIP6
Direct replacement
1::::3022::3% for 0a0203021/3022 |~ |10mA | 8V [100mAla00v |22 o0 A | 0 | o | ©
3022F(S) 8 E SEMKO-approved
Lﬁ—, Non-zero cross
%
— DIP6
T 2 3 Direct replacement
;::zggggs:s()s) for XXX3023 - |sma | 3v |1o0malaoov |39 | 0/0| A | © o | o
SEMKO-approved
Non-zero cross
DIP6
Direct replacement 5000
Pl:liggzgf(’)s) for XXX3040/3041/3042 | = | 10mA | 3V 1100mA 400V | | O/O | A @) (€] (€]
S 2 SEMKO-approved
i Zero cross
Pav
. DIP6
7 5 3 Direct replacement
%gggzgf(%) for XXX3043 - 5mA 3V |100 mA|400V \5/?&2 O/0 A O O O
SEMKO-approved
Zero cross
Triac-Output Photocouplers for AC 200 to 240V Line
) ) ) IFT (Max) V1 (Max) Safety Standards (@)
Pin Confi t Feat Vi BV -
Part Number in Configuration eatures Rank @ DRM s UUeUL] TOv | VDE BS| EC
6 4
[ E—— DIP6 < | 10m4 2508
TLP560J % General-purpose 3V [100 mA| 600V Vrms Oo/- A ©)
— Non-zero cross
g IFT7 | 7mA
g A
- |10mA
i DIP6
TLP561J 2 General- 2500
2 eneral-purpose 3V |100 mA| 600V Vrms O/- A O
m i} Zero cross IFT7 | 7mA
1 2 3
8 FA
y DIP6
TLP762J Internal creepage: 4 mm (min) 4000
TLP762JF % SEMKO-approved - 10mA| 3V [100 mA| 600V Vims O/- A O (@) @)
G = = Non-zero cross-on
8 S
TLP763J N DTS
Internal creepage: 4 mm (min) _ 4000 B
TLP763JF % SEMKO-approved 10mA| 3V [100 mA| 600V Vrms O/ A ©) (@) O
= o o Zero cross
1 2 3
8 4
DIP6
TLP3052(S) High Vorm 5000
TLP3052F(S) 5 SEMKO-approved - |[10mA| 3V |100mA|600V|y — | O/O | A @) o (©)
i — Non-zero cross-on
1 2 3

Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)

EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4
For the latest information, please contact your nearest Toshiba sales representative.

©: Approved (reinforced insulation) /A: Design which meets safety standard/approval pending as of January 2011




Triac-Output Photocouplers for AC 200 to 240 V Line (Continued)

) ) . IFT (Max) V1m (Max) Safety Standards (2)
Part Number | Pin Configuration Fatures Rank @i |"°™ | BYS [GlcuL] TOv [ voE | BSI | IEC
() DIP6
TLP3062(S SEMKO-approved 5000
TLP3062F(S) High Vomu 10mA| 3V |100 mA| 600V Vims O/0 AN @] O O
Zero cross
©) DIP6
TLP3063(S SEMKO-approved _ 5000
TLP3063F(S) High Voru 5mA| 3V [100 mA | 600V Vims O/0 AN @] o O
Zero cross
(S) DIP6
TLP3064(S SEMKO-approved 5000
TLP3064F(S) 5 . Low trigger current - 3mA| 3V [100 mA | 600V Vims O/0 AN @] O O
T ] Zero cross
TLP3762(S) ” o DiPe
] Zero cross - [1oma| 3V |100ma|eoov|309| o 0
TLP3762F(S) T 2 3 High impulse noise immunity m m Vrms = ©
VN =2000V (typ.)
TLP3082(S) DIP6 5000
TLP3082F(S) Zero cross - 10mA| 3V |100 mA|800V Vims O/0 JAN @]
TLP3782(S) 5000
DIP6 - |1omA| 3V [100 mA|800V o/0| A o
TLP3782F(S) High impulse noise immunity Kme
VN =1500V (typ.)
TLP3783(S) _ 5000
TLP3783F(S) Zero cross 5mA| 3V |[100 mA|800V Vims O/0 VAN O

Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)  ©: Approved (reinforced insulation) A: Design which meets safety standard/approval pending as of January 2011
EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4
For the latest information, please contact your nearest Toshiba sales representative.

7 Thyristor-Output Photocouplers

Replacement Devices
Package
§ i New Device Discontinued Devices
Features TLP148G TLP141G
TLP548J TLP541J TLP545J
Vi 'jgl'f‘;”: MFSOP6 DIP6 DIP8 TLP549J TLP542G  TLP543J
9 TLP748J TLP641G/J TLP741G/J TLP747G/J
400 V 2500 Vrms TLP148G 3 N - .
TLP548J TLP549J The new and discontinued devices are not exactly identical in terms of
600V e electrical characteristics. For device replacement, hardware evaluation
4000 Vrms TLP748J must be performed in the real-world environment.
. ! ! leT Vv (Max) Safety Standards (2)
Part Number Pin Configuration Features (Max) @ VDRM BVs ULGULT TOV VDE BSI IEC
6 5 4
[ Mini-flat 2500
TLP148G P MFSOP6 10mA | 145V [100mA| 400V | yyms | O/-
- -
1 3
A1
L D DIP6 2500
TLP548J 4 Low trigger current 7mA 1.45V 1100 mA | 600V Vrms O/~
—
1 2 3
4 G DIP8
Lo | Long 2500
TLP549J A anode-cathode 7mA | 145V [100mA| 600V | \ime | O/-
o distance (SCR)
1 2 3 4
§ 8 &
TLP748J [ = DIP6 4000
TLP748JF 7 SEMKO-approved 10 mA 1.45V |100 mA| 600V Vrms O/- ©) O A
7% 3

Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)  ©: Approved (reinforced insulation) ~A: Design which meets safety standard/approval pending as of January 2011
EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4
For the latest information, please contact your nearest Toshiba sales representative.



8 Photovoltaic-Output photocouplers

Package
Features b
Short-Circuit Open SSOP4 MFSOP6 DIP6
Current Voltage 1500 Vrms 2500 Vrms
5 uA 7V TLP3904 TLP3902
12 uA 7V TLP190B TLP590B
20 uA 7V TLP3914
24 uA 7V TLP191B* TLP591B*
4 uA 30V TLP3924
*Built-in shunt resistor
) ) ) Short-Circuit Current (Min) | Open-Circuit Voltage (Min) Safety Standards (@)
Part Number | Pin Configuration Features Rank @F @ BVs UUeULl TOV [ VDE | BSI | IEC
5 4
o Mini-flat 120A [10mA| 7V toma | 299015,
TLP190B g MESOP6 — | 12uA [10m mA | yrms | ©/©
1 3
5 &
W Mini-flat
TLP191B " MFSOP6 — |24uA |20mA| 7V 2oma | 2291070
; T Built-in shunt resistor
6 4
|_» ________ ’._| b 12 uA
TLP590B i DIP6 1omA| 7V 1oma | 2591 o/
I R C20 |20 uA
5 4
BT | ows Rad i, 2500
TLP591B tr N ) 20 mA 7V 20 mA O/-
e Built-in shunt resistor ca0 | 40 uA Vrms
8 2
Lo Mini-flat 2500
TLP3902 " — | 5uA [1OmA| 7V 10 mA Al-
o] MFSOP6 Vims
1 3
1500
TLP3904 SSOP4 — 5uA |10 mA 7V 10 mA Vrms O/-
4 3
L]
TLP3914 " SSOP4 — |20uA [1OmA| 7V toma [ 2991 o/
]
1 2
SSOP4 1500
TLP3924 High open-circuit voltage | — | 4"A oA 30¥ 10mA | yms | ©/-

Note 2: BSI and IEC: O: Approved (supplementary or basic insulation) ~ ©: Approved (reinforced insulation) /A: Design which meets safety standard/approval pending as of January 2011
R EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved  A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4
For the latest information, please contact your nearest Toshiba sales representative.

9 Products Manufactured by Toshiba Semiconductor (Thailand) Co., Ltd. (TST)

Transistor-Output and Darlington-Transistor-Output Photocouplers

: ) \ BVs Safety Standards ()
Part Number Pin Configuration Features Vceo @1 Minute oL UL i o e e
s 4 Mini-flat
=
MFSOP
TLP180 - Sy sov | 370 | ¢ ) on | oo | o o
g SEMKO-approved
S Mini-flat
=
MFSOP6 3750
TLP181 l—:—l Transistor output 80V Vrms O o A om @) @)
- General-purpose

*Under development. Specifications subject to change without notice. For the latest information, please contact your nearest Toshiba sales representative.
Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.

Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.
Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)  ©: Approved (reinforced insulation) /A: Design which meets safety standard/approval pending as of January 2011

EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TOV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4

For the latest information, please contact your nearest Toshiba sales representative.

Some of the photocouplers with triac output are also manufactured by Toshiba Semiconductor Thailand Co.,Ltd. For detailed information, please contact your nearest Toshiba sales

representative.



Transistor-Output and Darlington-Transistor-Output Photocouplers (Continued)

: A 3 BVs Safety Standards (@)
Part Number Pin Configuration Features Vceo @1 Minute oL UL TOV VDE BSI IEC
6 4
i i i 3750
TLP184* " ig?ngilnforced insulation) 80V Mg A A AD Al A A
%
8 4
N 3750
TLP185* " SO06 (reinforced insulation) 80V Vrms A A AWM AW® A A
T8
A3
= SOP4 2500
TLP280 ! Lead pitch = 1.27 mm 80V Vrms O e) om on A A
Fﬂi{ AC input
1 2
42 SOP4
= .
Lead pitch = 1.27 mm 2500
t
TLP281 ’—'ﬂ—‘ General-purpose ROV Vrms o o A o o o
Ty SEMKO-approved
4 a3 SOP4 (reinforced insulation)
= Lead pitch = 1.27 mm 3750
TLP284 t Creepage/clearance = 5 mm 80V Vrms O e om om o o)
.F::i Isolation thickness = 0.4 mm
IN\\? AC input
4 3 SOP4 (reinforced insulation)
- Lead pitch = 1.27 mm 3750
TLP285 t Creepage/clearance = 5 mm 80V Vrms O @) om om O )
1 L Isolation thickness = 0.4 mm
‘ 2 SEMKO-approved
o DIP4
W )
Transistor output 5000
1 N
TLP620 R AC input 55V Vims O A O O O
L SEMKO-approved
& 7 8 a3 DIP8
TLP620-2 L\,'./—I L\,',‘H Dual-channel version of 55V 5000 o W A o o o
28 Ba the TLP620 Vrms
LA TR SEMKO-approved
— DIP4
EE% Darlington transistor output 5000 o
TLP627 . High Voeo 300V Vrms O A O (@) (@)
Ty SEMKO-approved
8 L & 3 DIP8
EE% SE? Dual-channel version of 5000
TLP627-2 . . the TLP627 300V Vims O — A O O O
e SEMKO-approved
| sote
4-channel version 2500
TLP290-4" o i el | Loaapicns 127 mm N O R A X I s
T3 5% 5% 7 AC input
el e
VARV SO16 2500
TLP291-4* oo 4-channel version 80V v AN A yANG] A A
m m n ﬂ Lead pitch = 1.27 mm rms
1 2 3 4 5 6 7 8
Photocouplers for IGBT/MOSFET Gate Drive
Propagation i Safety Standards @
Part Number Pin Configuration Features Delay Time Output M BVs ~
(Max) (Max) UL/cUL| TOV | VDE | BSI | IEC
§ 5 4
SO06 (reinforced Insulation)
Topr = 100°C (max) Peak output 3750
TLP155E Direct drive of a 0.2 us current (max): | 7.5 mA vims | ©/© @)
" small-power +0.6 A
o IGBT/MOSFET
1 3

*Under development. Specifications subject to change without notice. For the latest information, please contact your nearest Toshiba sales representative.
Note 1: The EN60747-5-2 safety standard for compact packages is different from that for standard DIP packages.
Since the mini-flat package is a compact package, please contact your nearest Toshiba sales representative for more details.

Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)

R EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4

©: Approved (reinforced insulation) ~ A: Design which meets safety standard/approval pending as of January 2011

For the latest information, please contact your nearest Toshiba sales representative.
Some of the photocouplers with triac output are also manufactured by Toshiba Semiconductor Thailand Co.,Ltd. For detailed information, please contact your nearest Toshiba sales
representative.

B



4 Selection Guide -

Triac-Output Photocouplers

Tingger LED Current, |  Peak On-State | Off-State
IFT Voltage, VM Output | gy Safety Standards(®
Part Number Pin Configuration Features Terminal | @ 1 Minute
Rank | Max | Max | @im V\C;'[‘):ae UL |c-UL|TUV | VDE | BSI | IEC
TLP360J ] DIP4 - 10mA
t 3.0V 100 mA | 600V @] A AN O
TLP360JF " Non-zero cross IET7 7 mA
TLP361J DIP4 ~ LG4 5000
4 VA
TLP361JF - 3 Cro Cross IFT7 7 mA Vrms
W ipa 3.0V |100mA | 600V ola|lalo
] Zero cross
TLP363J v High impulse noise - 10 mA
TLP363JF immunity
VN =2000V (typ.)
. ) Y 10 mA
TP560G DIP6 IFT7 7 mA 400V
“ General-purpose IFT5 5 mA 3.0V | 100 mA O
TP560J m 3 Non-zero cross - 10 mA 600V
IFT7 7 mA 2500
o 4 - 10 mA Vrms
TP561G T— 1 DIP6 IFT7 7 mA 400V
2 General-purpose IFT5 5mA 3.0V | 100 mA @)
] Zero cross - 10 mA
TP561J PN
IFT7 7 mA 600V
TLP3022(S)
TLP3022F (S) DIPG e
TLP3023(S) . 4 ﬁEMKO-approved 400V
" on-zero cross \| 5 mA
TLP3023F (S) % ™1 30v | 100maA 500 | 5l o|alolo]| A
— Vrms
TLP3052(S) e 3-' Phev
g DRM _ 600 V
TLP3052F (S) SEMKO-approved 10mA
Non-zero cross
TLP3042(S) DIP6 - 10 mA
SEMKO-approved 400V
TLP3043(S) Zero cross - 5mA
TLP3062(S)
DIP6 - 10 mA
TLP3062F (S) SEMKO-approved
TLP3063 (S) High Mor _ 5mA
TLP3063F (S) & 4 | @erocross 600V o Alo|lo|a
4 DIP6 5000
TLP3064 (S) — SEMKO-approved - 3mA 30V | 100 mA Vims
TN\ V3 Zero cross
DIP6
TLP3082(S) Zero cross N 10mA 60V
TLP3782(S)
DIP6 - 10 mA
TLP3782F (S) High impulse noise 600V o A o
TLP3783(S) immUA 5mA
TLP3783F (S) VN = 1500V (typ.) - m

Note 2: BSI and IEC: O: Approved (supplementary or basic insulation)  ©: Approved (reinforced insulation) A: Design which meets safety standard/approval pending as of January 2011
EN 60065- and IEC 60065-approved, EN 60950- and IEC 60950-approved
TUV and VDE: O: Approved ~ A: Design which meets safety standard/approval pending as of January 2011
EN 60747-5-2-approved with option V4 or D4
For the latest information, please contact your nearest Toshiba sales representative.
Some of the photocouplers with triac output are also manufactured by Toshiba Semiconductor Thailand Co.,Ltd. For detailed information, please contact your nearest Toshiba sales
representative.



M 1. Transistor-Output, Darlington-Transistor-Output and IC-Output Photocouplers

TLP LI

Part number

Wide-spaced leads
Specify this option, if necessary.

Safety standard option
Specify either “D4” or “V4” for
EN60747-5-2-approved devices.

F (00O -000-000, O, F)

L RoHS COMPATIBLE*

Revision code

The revision code may be added to identify a
revision of a device. For details, contact your
nearest Toshiba sales representative.

Lead form option for DIP packages

Select one of the lead form options shown on page 40.
Carrier tape option

Select one of the carrier tape options shown on pages 51.

CTR rank
See respective datasheets.

Example 1: TLP781(D4-GB-TP6,F

Example 2: TLP781F(GR,F)

[D4] = EN60747-5-2 option [F] = Wide-spaced leads

[GB] = CTR rank [GR] = CTR rank

[TP6] = LF6 lead form [,F1 = RoHS COMPATIBLE*
Tape-and-reel packing

[,F] = RoHS COMPATIBLE*

The right parenthesis is omitted due to the limit to the number of characters.

M 2. Triac-Output and Thyristor-Output Photocouplers

TLP D000 O F (ODO-000- DDD 0, F)

Part number 4T T

VDRM
G:400V
J: 600V
L: 800V

Wide-spaced leads

—‘L RoHS COMPATIBLE*

Revision code

Lead form option for DIP packages
Carrier tape option

Safety standard option

IFT rank
No character: No IrT rank specified

IFTx: For example, IFT5 denotes the 5-mA rank.

The available IrT ranks differ from product to product.

Example 3: TLP361J(D4-IFT7-TP1,S,F)

[IFT7]=[T7]=IFT=7 mA
TLP361J(D4T7TP1S,F) [TP1] = LF1 lead form
(Abbreviated due to the limit to Tape-and-reel packing
the number of characters.) [,S] = [S] = Revision code: S
[J] = Vorm: 600 V [,F] = RoHS COMPATIBLE*
[D4] = EN60747-5-2 option

See datasheets.

M 3. Photorelays

TLP OO0 O F (OO -000,
Partnumber4T T

VoFF
A:60V
D: 200V

(], F)

“7 —; RoHS COMPATIBLE*

Revision code

G: 350V
GA: 400V
J: 600 V

Lead form option for DIP packages
Carrier tape option

Some photorelays do not have
a Vorr code in their names.
See respective datasheets.

Wide-spaced leads

Safety standard option

Example 4: TLP227A(TP1,F)

Example 5: TLP3110(TP,F)

[A] = Vorr: 60 V [TP] = Tape-and-reel packing

[TP1]=LF1 lead form [,F] = RoHS COMPATIBLE*
Tape-and-reel packing

[,F] = RoHS COMPATIBLE*

*: “F” identifies the indication of product Labels with “[[G])/RoHS COMPATIBLE”,

Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product.
The RoHS is the Directive 2002/95/EC of the European Parliament and of the Council of 27 January 2003 on the restriction of the use of certain hazardous substances in

electrical and electronic equipment.

Note: The length of part names is limited to 18 characters. Longer names are abbreviated by omitting the “-“ character and/or using shorthand symbols. However, be sure to give
full part names when you have any inquiries. For details, please contact your nearest Toshiba sales representative.




1 Lead Form Options for DIP Packages

The DIP4, DIP6, DIP8 and DIP16 packages offer three surface-mount lead form options and a wide-spaced lead form option. The
electrical characteristics are identical, regardless of these options.

Lead Form

Surface-Mount

Wide-Spaced

Appearance

Package Outlines

(=== = A= L == = = == ==
12 3 8

Dimensions Unit: mm
Version (LF1) (LF4) (LF5)
Dimension Min Max Min Max Min Max
A \ 10.0 P 12.0 - 10.0
B (0.35 typ.) (0.25 typ.) - 0.2
© 6.4 - 8.0 - 6.4 -

All other package dimensions are the same as for each standard package

specification.

Lead Form Code (LF1) (LF4) (LF5) (LF2)
Carrier Tape Code (TP1) (TP4) (TP5) Not available*
4-pin DIP 8-pin DIP
4 3 8 5
A A AAA A
10.16
A |
U g g g
1 1 4
6-pin DIP 16-pin DIP B ﬁ k
6 5 4 16 9
AAA ARAAAAAAA c 101012
R

Example 1: Standard part: TLP620(F)

Surface-mount option: TLP620(LF1,F): Packed in stick magazines (see page 49).
Surface-mount and tape-and-reel options: TLP620(TP1,F): Packed in tape-and-reel (see page 51).

M Standard part names should be used when applying for safety standard approval.
M The package dimensions and lead form options of the TLP781, TLP785 differ from those shown above.

See the TLP781, TLP785 datasheet.

* Tape-and-reel packing is not available with (LF2).




2 Package Dimensions (4-Pin DIP)

Standard DIP4 DIP4 (LF1)/(TP1)
4 3 Unit: mm Unit: mm
aalins 4 3
0 “RIAN=
a
o el
+ g
g +
.
©
-
TN Z 2 < 5
g5 T2
458025 ig 7.62 +0.25
=
I \ ’ 4.58 +0.25 7.62 +0.25
0 0,5
NS L ‘ | |3 88
RIEE & S
12015 | @ & 2
0.5+0.1][] = ‘ ,L 1.2£0.15 1.0 min
254 +0.25 E 7.85108.80 2.54+0.25 10.0 max
oi
DIP4 (LF2) DIP4 (LF4) / (TP4)
’—T4| ’_la Unit: mm 4 3 Unit: mm
Q ]
S S
+ +
< <
© ©
S JL
N A= 5 10.16 + 0.25 12
458+025 g 762 +0.25 88
= 458+0.25 7.62+0.25 £
/ | . 2
= [ \ 58
JELN 0
1.2+0.15 &T D:D = 4
o +0.1
' 0.25 005 05+0.15)|| | |[1.2+0.15 |0.75+0.25 -8
0.5 +0.1 \ < T T ‘ 25
254 +0.25 & i iz 2.54£0.25 12.0 max o
oi s
DIP4 (LF5) / (TP5)
Unit: mm
4 3
91 [
e}
N
o
+
<
o
172
=8 4]
e £
458 +0.25 g 7.6210.25 0
© ] [ee]
o " P
/ \ g
Yo}
] E
o -
. x
0.5+ 0.1 L,L 12+0.15 1.0 min g
2,54 £0.25 10.0 max y




2 Package Dimensions (6-Pin DIP)

i

0.5+0.1]
254+025 |12

1 1.1.0 min

10.0 max

I+
o1
-
[}

x
<
=

N

(=]

Standard DIP6 DIP6 (LF1) / (TP1)
6 5 4 Unit: mm Unit: mm
al ar [c 6l C5)NY
& 91 9 [P
o 0
+ A
< =
© +
<
FTa :
SR T 015
58 72 3
+S L &
7.12+0.25 8 ?g %g
P 712£025 8 7.62 +0.25 o
\ = “—’ <
[Te}
q
o
L
@
o
o ’ ’ 1.0min | |
0.5+0.1 1.2£0.15£ 7.85 t0 8.80 2l A(E-£0.15
e oHH g 10.0 max
2.54 +0.25 0
[aV]
DIP6 (LF2) DIP6 (LF4) / (TP4)
6 5; 4 Unit: mm Unit: mm
LT‘ W |T‘| 6 5 4
© SR
Sy Yo}
o Y]
+l o
< H
© <
©
UREE T
1.2 3 o 1 2 3
5 10.16 + 0.25 o €
7.12+0.25 0 7.62+0.25 s3 88
5 ) - 712+0.25 , ‘g 762025 9
© o
\ / % 38 “
= <2
PNE Q
—51 q
Y o — it
© 025705 U 0.5+0.1,| | | '1l.075+025
0.5+ 0.1 12+015 | 2 12+0.15
5+0.1,| 11.2£0.15.€ 10to 12 2.54 £ 0.25 12.0 max
2.54+0.25 0
[aV}
DIP6 (LF5) / (TP5)
Unit: mm
6 5 4
91 17 [T
[Te}
q
o
+l
<
©
=2 4 G
T 2 @
20 &
S L
712+0.25 9 7.62+025 o
© == 7 o\ ©
() -8 &)
\ 2
Yo}
[V}
T -




2 Package Dimensions (8-Pin DIP)

Standard DIP8 DIP8 (LF1) / (TP1)
s 7 wl\N% Unit: mm Unit: mm
bl I i 1 O 8.7 \6!* 5
9 SRR
o Yo
+ g
< +
© <
J1 L dT L ©
1 2 3 4 JC Jd 5
0w TR
9.66+025 _ S5 7.62 +0.25 -~
N
8 966+025 7 7624025 S8
s [T9) |fe— %
© o
P <
o i
Q
3y
1.2+0.15 — HT j@l
@
Sy 1.0 min
0.5+0.1 = 4\»¢
£ 2.54+0.25 1.2+0.15
2.54 + 0.25 0 7.8510 8.80 | | 10.0 max
[a\)
DIP8 (LF2) DIP8 (LF4) / (TP4)
8N 7 6N\5 Unit: mm Unit: mm
LT| ITJ LT| |_|-| 8 7 6 5
o i At B
S &
+ o
s <
2 ©
15 A JTE IG
T % 3 7 1 2 3 4 )
0o 10.16+0.25 =8 e
9.66+025 _ 58 SO 9664025 _ 77 7.62:025 S8
8 © —0 2
s © g5 12
[Te)
ol
£ pa
) \, l
. of 0.75 +0.25
i g 0.05*0:1 —
0.5+0.1 -£9.0.05 12.0 max
0.5+0.1 ]l = 101012 1.2+0.15
2.54+0.25 = 254 +0.25
122045 | | o
DIP8 (LF5) / (TP5)
Unit: mm
8 7 6 5
P [
[Te)
q
o
+l
<
©
JE JTE
1 2 3 4
28 &8
966025 ¥ 7.62 % 0.25 e
[To) [ — [T}
© ]
1.0 min =
—")‘7 £
254+025| | 12+0.15 10.0 max R




Gf

Package Information

2

Package Dimensions (Other DIP Packages)

5-pin DIP6 5-pin DIP6 (LF2)
% ,_%_, |1T" Unit: mm ,—lé| ﬁ ’_:_' Unit: mm
[Te)
[aV) [Te)
S S
+ H
< <
it o
7 T 15
n
712£025 33 7.62+0.25 7 5 e R @
R 7.12+0.25 e 7.62 £0.25
('5 | e———| 8
P
]
| _or =
— ] E
[o0)
3 af
- ° 0.25 0
0.5+0.1 1.2i0.15-§ | 7.85 to0 8.80 | 0.5+0.1 | 12+0.15 E f 1dt012
2.54+0.25 0 2.54+0.25 5
g ai
5-pin DIP (with Pin 5 Cut) DIP16
3C N2 Unit: mm 16 15 14 13 12 11 10 9 Unit: mm
91 97 [P i B sl M sl B sl M
0 &
Y =]
i’l H
<
< <
=0 N == I = I R L I R L
21 U 15 1 2 345 6 7 8
4 6 ,“_’uNa 10
712+025 S5 7.62+0.25 58
8 19.82 + 0.25 i3 7.62+0.25
) ©
(52
o \
S 8
ot g ) T
o} o +0.
S 3, 0.25.0.05
£ 05+0.1 1.2+0.15 £
0.5:+0.1]|| 1.2£0.15F | 7.85t0 8-80.| ‘ — £ 7.85 to 8.80
2.54 +0.25 0 2.54£0.25 o
[a\) [aV)
2 Package Dimensions (Surface Mount)
S06 S08
6 5 4 Unit: mm é é El é Unit: mm
18
{2 (OF | P
oo +
+m| O 0
o o
- IRy
1 2 3 4
7.0+04 | 2.1£0.2 6.0£0.2
— o
S o
s 10
—X\ [aV]
04 f= o
l °© J—L'S min L5 g 3_0‘;min
127015 | +
0.38 S




2

Package Dimensions (Surface Mount) (Continued)

SDIP6 SDIP6 (F type)
4.58 + 0.25 Unit: mm 4.5 Unit: mm
6 5 4 EI
o (Y]
o (=}
O] O
@© ©
© ©
O 1 O
28 0o 28
iDVor "3 2% ggl 7 32 e
8 7.62+0.25 o 0 7.62£0.2 P
_m_ b (Q own C')
1 ¥\ — O
j(:il 5 j(:)kj
] w
o
o
| [127+02 [1.25+0.2 ‘ [1.27+0.2 |0.75 £0.25
0.4+0.1 9.7+0.3 | 11.7+0.3
1

4-pin MFSOP6

5-pin MFSOP6

o
T

Unit: mm

Unit: mm

o +l
+ <
0 s o N
H %I 1 7.0+0.4
3.6+0.2 ! 7.0 +0.4 ‘ - 36r02 . | 0+0. |
| | N
o e 0
F) o T & 3
0 (<) ol
| o v
. ===% 0.4+0.1 - i
0.4+0.1] - 0.5 min | S »H-M
‘ S 1.27+0.2
Labge 025 2,54 +0.25
4-pin MFSOP6 (with Pin 5 Cut) SOP4
3 1 Unit: mm 3 Unit: mm
O ("Q 0
= q
+ ©
< +l
F <
i H
4 6 1 2
3.6+02 7.0+0.4 |
25 7.0+0.4

—
o
+ L2

! 0 fe]

ol

i —
=
o

S0 [.0.5min

0.4+0.1 |

1.27+£0.2
2.54 £ 0.25

0.6+0.3




2 Package Dimensions (Surface Mount) (Continued)

2.54SOP4 2.54SOP6

Unit: mm Unit: mm

HEES
1

1w
o
[To
LS

& 9
() o
+ +
O 3 ©) .
T 2 i 2 3
3 3
£ 6.3+0.25 £ 7.0+0.4
394025 =~ 7.0+04 3 £ 0¢ - Al
[aV] [aV]
Ny 5 5
= éLKEEEﬂ ijEEESk
0.6+0.3

0.4+0.1 L s bl SBEYAN D S 1 L0gx03
+ 2.54 + 0.25 +
S 0.4+0.1

2.54 £ 0.25

2.54SOP8 SOP16

Unit: mm Unit: mm

7

oA Hnf ] ]

4.4+0.25
4.4+0.25

©

9.4+0.25 7.0+04

‘ 10.3£0.25 , 7.0+0.4 ‘
Rl o 3 —h
=] N o

- 0.6 +0.3 T AN -
2.54 +0.25 =] 0.4+0.1 o 0.6+03
+ H 6+0.
1.27+£0.2 -
(=)

2.1 max

JERTAL
ALl

Unit: mm Unit: mm

1o T
2[ 03

i1 2.05

I ©
18
[ﬁ)
[e2)
o
0.15
L
1.65
C
H
n
H

f=a] =l10.3 | 04
107 02| 3.8 |[0.2 0.2 0.2 1.27
2.04 2.2
0.46 £0.2
Unless Otherwise Specified, Tolerance +0.1 mm Unless Otherwise Specified, Tolerance +0.2 mm




3 Rank Marking

Transistor-output photocouplers are ranked according to their CTR ranges, whereas thyristor-output and triac-output photocouplers
are ranked according to their maximum It value. The following gives the rank classifications and rank marks printed on packages.
Note that the rank classifications differ from product to product. For details, please refer to the relevant technical datasheets.

M 1. CTR Rank Name and Rank Marking
Available CTR Rank Selection ( O: Available, /: Contact Toshiba)

Part Number Rank Name Rank Marking
None GB oY~ GR BL YH GRL GRH BLL Group
TLP180 @) O A O AN (1]
TLP181 O O O O O AN AN AN A (2]
TLP280 O O AN O AN (1]
TLP280-4 O O (3]
TLP281 O O O O O AN A A A (1)
TLP281-4 O O (3]
TLP531/532 O O AN O AN (1]
TLP620 O O AN O AN (1]
TLP620-2 O O (3]
TLP620-4 @) O (3]
TLP630 O O AN O AN (1]
TLP631/632 O O A O AN (2]
TLP731/732 O O A O JAN (2]
TLP733F/734F O O A O A (2]
sk Part Marking when No CTR Rank Is Specified
Rank CTR Rank Rank Rank
CTR Other th Part Number None Marking Part Number None Marking
Name Tj:,r42$ n TLP421 Group Group
%See the Blank,Y,Y+,YE, TLP180 Blank, TLP280-4
% right-side G,G+,GR,B,B+,
None 50 to 600% tagbles BLGB TLP280 gi o TLP281-4 Blank, )
, GB
Y | 50to0150% YE YE TLP531/532 BL, Ll
GR 100 to 300% GR GR TLP630 GB TLP620-4
GB 100 to 600% GB GB TLP181
BL | 200 to600% BL BL TLP281 B":{“k'
GRL | 100 to200% G G TLP531 Ve
GRH | 150 to 300% G G+ TLP621 YE,
G,
TLP631 G, 2)
TLP632 GR,
TLP731 B,
BE
TLP732 ’
BL,
TLP733F GB
TLP734F




il

6 Package Information

M 2. LED Trigger Current (Irt) Ranking and Marking

Rank Name IFT IFT Rank Marking
None IFT max Blank, T7, T5
IFT7 7 mA max T7,T5
IFT5 5 mA max T5
IFT2 2 mA max T2 (only for photorelays)

M 3. Marking Examples

(a) 4-pin mini-flat 1-channel type

T or T
O/ M1
' — Lot No.
|2 — Part number minus "TL"
e CTR or IFT rank marking
o\
Pin No. 1
(b) TLP421, TLP421F
Pin No. 1

[ | ® & —+——— Lot No. (Monthly code)
P421F = Part number (P421 or P421F)

0 Q ]:|-:| Lot No.

CTR rank marking

(c) TLP280, TLP281
Pin No. 1

@ &~ [ ]-B—— CTR rank marking

O

0 Q P280-F—— Part number (P280 or P281)

N
Pin No. 1

[}

TLP181: P181 '=——

Example: TLP626: P626 -
TLP620: P620 | P520 | TLP620

Lot No.
(d) Others
-
0/0 0 LRl
T Lot No. Examples: TLP620: TLP620 N Beoo TLP620
i — Refihurmber TLP666GF: TLP666GF | >
e [ I CTR or IFT rank marking il

Note: When ordering a standard photocoupler, add a CTR or IfT rank in parentheses to the standard part number.

Examples: TLP181(GB) TLP532(GR)

Use the standard part number when applying for safety standard approval.

Part number

Example =~ 7 %
TLP181(GB)

I Use this part number
TLP181




1 Photocoupler Magazine Packing Specifications

Standard DIP

DIPs with LF1, LF2, LF4 and LF5 Lead Forming

Unit: mm Unit: mm
6.7
<
3  —
) BV Y\ % ~
@ | T S
Slo | @
A 9 <~
Magazine < 1
Dimensions ‘ )
‘ & 5.5
10.3 14
11.3
Length = 525 Length = 525
Thickness = 0.5 Thickness = 0.5
Device Package Pin Count 6 8 12 16
Quantities
per Magazine Quantity (pcs) 100 50 50 25 25
Y Y
B B
Packing c
Dimensions
Number of Dimensions Label Number of Dimensions Label
Magazines (AxBxC) Position Magazines (AxBxC) Position
4 50 x 12 x 531 Y 4 60 x 13 x 531 Y
20 67 x 51 x 559 Y 40 135 x 58 x 568 X
60 123 x 76 x 568 X




Mini-Flat Coupler (MFP)

SOP Photocoupler

Unit: mm Unit: mm Unit: mm Unit: mm
S06 MFSOP6 S08
10. 10. 10.
ﬁ ﬁ { ‘“T
(s ~ [s) (e2] (s o] (3] ©
Magazine LA b ingh 2] F2 | . e |o
Dimensions N L&S ZZ_
‘ 4.7 | 4.7 ‘ 43 | 5.2
10.5
Length = 555 Length = 555 Length = 555 Length = 555
Thickness = 0.5 Thickness = 0.5 Thickness = 0.5 Thickness = 0.5
Package 4 16
Pin Count | (SOP4) | (SOP16)
Device Package 5 Package 4 Package 8 Quantity 150 50
Quantities Pin Count (SO6) Pin Count (MFSOPS6) Pin Count (SO8) (pcs)
per Magazine Quantity (pcs) 125 Quantity (pcs) 150 Quantity (pcs) 100 Package 4 6 8
Pin Count | (2.54SOP4) | (2.54SOP6) | (2.54SOP8)
Quantity
100 75 50
(pcs)
Y Y
B X B X
o] C
A A
Packing
Dimensions
Pack Number of Dimensions Label Number of Dimensions Label
geeage Magazines | (AxBxC) Position Magazines | (AxBxC) Position
SO6 40 70 x 55 x 585 X 4 29x 13 x 563 Y
4 29 x 13x 563 Y 24 77 x 31 x 586 Y
MFSOP6 24 77 x 31 x 586 Y 40 67 x 55 x 586 X
40 67 x 55 x 586 X
S0O8 24 75x29 x 579 X

Photocoupler Package Type Typical Devices
MFSOP6 TLP160J, TLP180, TLP190B
SO6 TLP104, TLP109, TLP116A
SO8 TLP2105, TLP2108, TLP2116, TLP2118E, TLP2405, TLP2408
SOP4 TLP280, TLP281
SOP16 TLP280-4, TLP281-4, TLP270D, TLP270G
2.54SOP4 TLP176G, TLP176A
2.54SOP6 TLP197G
2.54SOP8 TLP206G, TLP206A




2 Tape-and-Reel Specifications

The tape specifications differ for photocouplers manufactured in Thailand.

M 1. Embossed Tape Specifications for Surface-Mount Lead Form Options

Photocoupler Package Types Tape Option Symbol Typical Devices
MFSOP8, SO6 (TPL) or (TPR) TLP165J, TLP181, TLP190B
S08 (TP) TLP2105, TLP2108, TLP2405, TLP2408
SOP4 (TP) TLP280, TLP281
SOP16 (TP) TLP280-4, TLP281-4
2.54SOP4 (TP) TLP176G, TLP176A, TLP176D
2.54S0P6 (TP) TLP197G
2.5450P8 (TP) TLP200D,TLP206A,TLP206G
SSOP4 (TP15) TLP3212 to 3217, TLP3230 to TLP3250
SDIP6 (TP) TLP701, TLP705, TLP719
DIP(LF1, LF5) (TP1) or (TP5) TLP550, TLP560G
DIP(LF4) (TP4) TLP560G
M 2. Tape Dimensions
e Unit: mm
%ﬁ« J | F ; / G N
J} OKOOG OO O
a
E O O / A
A\ \
KO A
K
Unit: mm
Photocoupler SDIP6
Package Type MFSOP6 S06 SO8 | SOP4 | SOP16 |2.54S0P4|2.54SOP6|2.54S0P8 | SSOP4 | SDIP6 | [ type DIP(LF1, LF5) | DIP(LF4)
Tape Option |(TPL), (TPR) | (TPL), (TPR)| (TP) (TP) (TP) (TP) (TP) (TP) (TP15) | (TP) (TP) | (TP1),(TP5)| (TP4)
A 42+0.1 40+01 | 65+01|31+£01|75+01| 43+0.1 75+0.1 235+0.2/104+0.1/123+0.1| 104+0.1 |123%0.1
B 7.6+0.1 56+0.1|75+£0.1|/105+£01| 75+0.1 | 6.7+0.1 |10.5+0.1 | 45+0.1 5.1+0.1 1 k1
% (¢} 12.0+0.3 16.0+£0.3| 12.0+£0.3 16.0£0.3 12.0+0.3 16.0+0.3
g D 55%0.1 75+0.1 | 55+0.1 75+0.1 55+0.1 75%0.1
Sl E |8 175+ 0.1
% F % 8.0+0.1 ‘12.01-0.1 ’ 8.0+0.1 ‘ 12.0+0.1 ’ 4.0+0.1 ‘12.0:0.1‘16.010.1} 12.0+0.1 |16.0+0.1
@ G 5 4.0+0.1
é J 15431
2 K 3.15+£0.2 29+02 |34+0225+£02|24+02| 26+02 | 25+02 | 24+£02 | 24+0.2 455+0.2
KO 2.8+0.1 26+01 |31+01|23+£01|22+01| 24+£01 | 23+01 | 22+01 | 21+0.1 4.1+£01
t 0.3+0.05 0.4 +0.05
*k1: Typical devices
DIP4 TLP620 51+ 0.1
DIP6 (short package) TLP631, TLP734, TLP747G 7.6 £ 0.1

DIP8

TLP555, TLP2601

10.1 £ 0.1 (TP4) is not available




2380 mm 2330 mm 2180 mm
Unit: mm
;,’:g;;;g“ﬁy'sg MFSOP,S06| SO8 | SOP4 | SOP16 |2.54S0P4|2.54SOP6|2.54S0P8| SSOP4 | SDIP6 |SDIPS F type|DIP(LF1, LF5) DIP(LF4)
Tape Option | (TPL),(TPR) |  (TP) (TP) (TP) (TP) (TP15) (TP) (TP) |(TP1),(TP5)| (TP4)
s | A 2380+ 2 2330+ 2 1809 2380 £ 2
_§ B 280 £ 1 260 280+ 1
©
21 c |2 213+0.5 213 013+0.5
2 S
= E g 2.0+05 2+05 2.0+05
Jo)
v § 40+05 40+05 40%05
'é W1 185 0.5 175+05|135+0.5 17.5+05 13+0.3 17.5+05
°>7‘ W2 JADGENYO 21.5+1.0|175+1.0 21.5+1.0 154+1.0 21.5+1.0
Photocouplers Manufactured in Thailand
Ao L MFSOP DIP6(LF1,LF5,LF4) DIP4(LF1,LF5,LF4) DIP8(LF1,LF5)
Package Type
Tape Option (TPL), (TPR) (TP1), (TP5), (TP4) (TP1), (TP5), (TP4) (TP1), (TP5)
o A 2380 £ 2 2330 + 2
.§ B 280 + 1
[
gl c &g 013+0.5
o i}
= | E g 2.0+05
[0
‘f, u g 4.0+05
'é Wi1 13.5+£0.5 17505
% W2 175+1.0 21.5+1.0




M 4. Other Packing Information

a) Device orientation on tape

Photocouplers are oriented in cavity, as shown below.

User direction of feed q
A) Photocoupler Package Type Tape Option
MFSOP6, SO6 TPR
A o O
Photocoupler Package Type Tape Option ﬁ ﬁ ﬁ
B MFSOP6, SO6 TPL
) SOP4, 2.54S0OP4 TP
B
SSOP4 P15 ) O O
Photocoupler Package Type Tape Option [Z:Z| [Z:Z] [Z:Z]
SOP16, SO8 TP
o 2.54SOP6/8 TP OO0 0000000 O0
SDIP6 TP C) EE EE EE
DIP(LF1, LF5) TP1,TP5 m m m
DIP(LF4) TP4
b) Tape Specifications
M Quantities Per Reel
Photocoupler Package Type |MFSOP6, SO6 | SOP4, SO8| SOP16 |2.54S0P4/6/8| SSOP4 SDIP6 |SDIP6 F type|DIP(LF1, LF5)| DIP(LF4)
Quantity (pcs) 3000 2500 2500 2500 1500 1500 1000 1500 1000
Photocouplers Manufactured in Thailand
Photocoupler Package Type MFSOP DIP4/6(LF1,LF5) DIP4/6(LF4) DIP8(LF1,LF5)
Quantity (pcs) 3000 1500 1000 1000
B Empty Cavities
Item Specification Note

Consecutive empty cavities

Zero

Any 40-mm portion of tape except leader and trailer.

Non-consecutive empty cavities

0.2% max/reel k2

Except leader and trailer.

*k2: 6 pcs max/reel for DIP and SDIP packages

c) Packing boxes
One or five reels per box

e) Purchase order
Specify the part number, tape and quantity as follows.

Two or five reels per box for photocouplers manufactured

in Thailand
d) Label

The reel label includes the following information:
4. Lot number

1. Part number 2. Tape

type 3. Quantity

*: Must be a multiple of the quantity per-reel.
*2; “F” identifies the indication of product Labels with “[[G]/RoHS COMPATIBLE”,
Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product.
The RoHS is the Directive 2002/95/EC of the European Parliament and of the Council of 27 January 2003 on the restriction of the use of certain hazardous substances in

electrical and electronic equipment

Example TL P181(GB-TPR, F) 3000 units

L=

Quantity ' )
RoHS COMPATIBLF*
Tape option

CTR rank

Photocoupler part number




8 Board Assembly -

Below are the example land patterns for surface-mount packages.

Mini-flat and SOP couplers

Unit: mm
08 08 08
100 4000, 400
14.27 ; 127 ! ! : 3.73 i N
| “_ _________ __‘(____ -
™ ™ (]
© © © | |
| (ONRE e —‘F————Jr—
[ \ ©
! o
0.95
. 4 SSOP4 [e.g., TLP3213]
2.54 2.54
MFSOP6 (4-Pin) [e.g., TLP181] MFSOP6 (5-Pin) [e.g., TLP114A] SOP4 [e.g., TLP280]
2.54SOP4 [e.g., TLP197G] 0.8
S06 (4-Pin) [e.g., TLP265J] .08 ST A
—— PRV
Enianinninniey HHH
L L L —
NINTN .27
()
] ©
0
NIV27 .27 g 127N:
S e G\ O S
S08 [e.g., TLP2105] SO06 (5-Pin) [e.g., TLP109]
Surface-Mount Lead-Formed Photocouplers
Example: 6-pin DIP package Unit: mm Example: 6-pin SDIP package Unit: mm
A5, A5, 08 (I‘J*gl
@ ] F}_ ol [ F}_
e S A A A
:5 s @© <
S 0 o
REREIR | | | .
1 ninln ‘
ol uie g
254 T 254 1.27/1.27 ~ 7 T1 07
(LF1)&(LF5) [e.g., TLP734(LF1)] (LF4) [e.g., TLP734(LF4)] SDIP6 [e.g., TLP719] SDIPS6 (F type) [e.g., TLP719F]
For the example land patterns for the TLP781, see its datasheet.




2 Board Assembly Considerations

[l 1. Soldering

When using a soldering iron or medium infrared ray/hot air reflow,
avoid a rise in device temperature as much as possible by
observing the following conditions.

1.1) Using a soldering iron
a. Solder once within 10 seconds for a lead temperature of
up to 260°C.
b. Solder once within 3 seconds for a lead temperature of up
to 350°C.

1.2) Using medium infrared ray/hot air reflow
a. Complete the infrared ray/hot air reflow process at once
within 30 seconds at a package surface temperature
between 210°C and 240°C.
b. Example of temperature profile of lead (Pb) solder

(°C)
240

n
o
o

Package surface
temperature

—
o
o

)}
0

60 to 90 seconds 30 seconds or less Time

Example of temperature profile of lead (Pb) solder

c. Example of temperature profile of lead (Pb)-free solder

The profile below shows only the typical temperature profile
and conditions, which might not apply to all Toshiba
photocouplers. Temperature profiles and conditions may
differ from product to product. Refer to the relevant technical
datasheets and databooks when mounting a device.

(°C)
260

230

190
180

Package surface
temperature

60 to 120 seconds 30 to 50 seconds Time

Example of temperature profile of lead (Pb)-free solder

d. Precautions for heating

Keeping packages at high temperature for a long period of
time can degrade the quality and reliability of devices.
Soldering time has to be kept as short as possible to
avoid a rise in package temperature.

When using a halogen lamp or infrared heater, avoid
direct irradiation of packages, since this may cause a rise
in package temperature.

1.3) Dip soldering (flow soldering)

The thermal shock of dip soldering increases thermal stress
on devices. To avoid stress, the use of a soldering iron or
medium infrared ray/hot air reflow is recommended. If you
want to use dip soldering, contact your nearest Toshiba
sales representative.

M 2. Flux Cleaning

@®When cleaning circuit boards to remove flux, make sure that
no residual reactive ions such as sodium(Na*) or chloride(CI)
ions remain. Note that organic solvents react with water to
generate hydrogen chloride and other corrosive gases, which
can degrade device performance.

@®Washing devices with water will not cause any problems.
However, make sure that no reactive ions such as
sodium(Na*) or chloride(CI") ions are left as residue. Also, be
sure to dry devices sufficiently after washing.

@®Do not rub device markings with a brush or with your hand
during cleaning or while the devices are still wet from the
cleaning agent. Doing so can rub off the markings.

@®Dip cleaning, shower cleaning and steam cleaning processes
all involve the chemical action of a solvent. Use only
recommended solvents for these cleaning methods. When
immersing devices in a solvent or steam bath, make sure
that the temperature of the liquid is 50°C or below and that
the circuit board is removed from the bath within one minute.

®If a device package allows ultrasonic cleaning, keep the
duration of ultrasonic cleaning as short as possible, since
long hours of ultrasonic cleaning degrade the adhesion
between the mold resin and the frame material.

H The following ultrasonic cleaning conditions
are recommended.

Frequency: 27 kHz to 29 kHz
Ultrasonic output power: 300 W or less (0.25 W/cm? or less)
Cleaning time: 30 seconds or less

Suspend the circuit board in the solvent bath during ultrasonic
cleaning in such a way that the ultrasonic vibrator does not come
into direct contact with the circuit board or the device.
Conventional cleaning solvents that contain freon are not
recommended due to its adverse effection the earth’s ozone layer.
Alternative freon-free products are available on the market. Some
of these alternative cleaning agents are listed in the table below.
Contact Toshiba or a Toshiba distributor regarding cleaning
conditions and other relevant information for each product type.

Examples of Alternative Cleaning Agents

FRW-1, FRW-17, ' .
Technocare FRV-100 GE Toshiba Silicon
Asahi Clean AK-225AES Asahi Glass Co., Ltd
Clean Through | 750H Kao Co., Ltd.
; ST-100S, !
Pine Alpha ST-100SX Arakawa Chemical Co., Ltd.
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9 Device Degradation

1 Projected Operating Life Based on LED Light Output Degradation

Toshiba photocouplers use one of four types of LEDs and a projection of the operating life has been made for each LED. The table on
page 57 shows the types of LED used in photocouplers and the figures on pages 58 to 60 show projections of long-term light output
performance and operating life. Note that these operating life data are estimates extrapolated from long-term light output degradation
over a single wafer lot and are shown as reference only.

Projected Operating Life
Ta = 40°C, IF = 20 mA, failure criteria:

degradation rate A Po < -50% Photocouplers
F50% operating life F0.1% operating life
Mainly for phototransistor output devices
@ GaAs LED 1,300,000 h 260,000 h . .
and phototriac output devices
(2 GaALAs(SH) LED 540,000 h 100,000 h Mainly for photo-IC couplers
Mainly for photorelays (MOSFET output),
® GaAlAs(DH) LED 1,000,000 h 200,000 h Ao ys ( put)
photovoltaic couplers and photo-IC couplers
@ GaA0As(MQW) LED Ask your local Toshiba sales representative. Mainly for photo-IC couplers

F50% (cumulative failure rate 50%) operating life: Time period until the projected long-term light output degradation curve of
the average light output change (X) shown on pages 58 to 60 reaches the
failure criteria.

F0.1% (cumulative failure rate 0.1%) operating life: Time period until the projected long-term light output degradation curve of
X - 30 shown on pages 58 to 60 reaches the failure criteria.

The relationship between LED light output degradation and optical coupling characteristics is shown below.

(1) The relationship between LED light output degradation
and current transfer ratio (CTR)/short circuit current (Isc) is 1:1.
CTR (1) Po (1)
CTR(0) ~  Po(o)

(2) The relationship between a reciprocal value of LED light output degradation
and IFT/IFLH/IFHYIFH change is 1:1.

IFT (1) ( Po (t) )-1

IFT (0) Po (o)



M LEDs Used in Photocouplers
LED: @ GaAs LED @ GaAl0As (SH) LED ® GaA(As (DH) LED @ GaAfAs (MQW) LED

Photocouplers LED Photocouplers LED Photocouplers LED Photocouplers LED Photocouplers LED
4N25 (SHORT) @ | TLP160 Series @ | TLP363 Series @ | TLP599 Series @ | TLP2630 @
4N25A (SHORT) | @ TLP161 Series @ TLP371 @ TLP620 Series @ TLP2631 ®
4N26 (SHORT) @ TLP163 ©) TLP372 @ TLP621 Series @ TLP3022(S) Series | (D
4N27 (SHORT) @ TLP165J ©) TLP373 @ TLP624 Series @ TLP3042(S) Series | (D
4N28 (SHORT) @ | TLP166J @ | TLP421 Series @ | TLP626 Series @ | TLP3063(S) Series | @
4N29 (SHORT) @ TLP168J ® TLP504A @ TLP627 Series @ TLP31xx Series @
4N29A (SHORT) | @ | TLP172 Series @ | TLP512 (2 | TLP628 Series @ | TLP32xx Series @
4N30 (SHORT) @ TLP174G @ TLP513 @ TLP629 Series @ TLP3230 @
4N31 (SHORT) @ TLP176 Series ©) TLP521-1 ©O) TLP630 ©) TLP3231 ©)
4N32 (SHORT) @ TLP180 @ TLP521-2 ©) TLP631 @ TLP3240 ®
4N32A (SHORT) | @ TLP181 @ TLP521-4 @ TLP632 @ TLP3241 ®
4N33 (SHORT) @ TLP190B ® TLP523 Series @ TLP641 Series @ | TLP3250 ®
4N35 (SHORT) @ TLP191B ® TLP525G Series @ TLP651 ® TLP3762(S) Series | (D
4N36 (SHORT) @ TLP192 Series @ | TLP531 @ | TLP700 ® | TLP3904 @
4N37 (SHORT) @ TLP197 Series @ TLP532 @ TLP701 ® TLP3914 ®
4N38 (SHORT) @ TLP200D @ | TLP541G @® | TLP702 @ | TLP3924 ®
4N38A (SHORT) | @O | TLP202 Series @ | TLP542G @ | TLP705 2 | TLP4xxx Series @
6N135 ® TLP206 Series @ TLP543J @ TLP706 @ TLP104 )
6N136 ® TLP222 Series ©) TLP545J @ TLP716 @ TLP118 @
6N137 ® TLP224G Series @ TLP550 @ TLP719 @) TLP151 @®
6N138 @ TLP225A ©) TLP551 @ TLP731 @® | TLP350H O)
6N139 ® TLP227 Series @ | TLP552 @ | TLP732 @® | TLP351H @
TLP102 ® TLP250 Series @ | TLP553 @ | TLP733 Series @® | TLP700H @
TLP106 ® TLP251 Series ® TLP554 @) TLP734 Series @ TLP701H O)
TLP112 ® TLP260J @ TLP555 @ TLP741 Series @ TLP708 @
TLP112A ® | TLP270 Series @ | TLP557 2 | TLP747 Series @ | TLP714 @
TLP113 ® TLP280 Series @ TLP558 @) TLP750 Series ® TLP754 O)
TLP114A ® TLP281 Series @ TLP559 ® TLP751 Series @ TLP2168 @
TLP115 @ | TLP283 Series @ | TLP560 Series @ | TLP759 Series 2 | TLP2368 @
TLP115A ® TLP296G @ TLP561 Series @ TLP762J Series ©) TLP2404 O)
TLP116 ® TLP320 Series @ TLP570 @ TLP763J Series ©) TLP2409 @
TLP117 ® TLP330 ©) TLP571 O) TLP797 Series @ TLP2418 O)
TLP124 ©) TLP331 ©) TLP572 @ TLP798GA ® TLP2451 O)
TLP126 @ | TLP332 @ | TLP590B ® | TLP2066 3 | TLP2468 @
TLP127 @ TLP350 ® TLP591B ® TLP2200 @ TLP2768 O)
TLP130 ©) TLP351 ® TLP592 Series ©) TLP2530 @

TLP131 @ | TLP351A @ | TLP594 Series @ | TLP2531 ®
TLP137 @ | TLP360 Series @ | TLP597 Series @ | TLP2601 @
TLP141G ® | TLP361 Series ©) TLP598 Series ® | TLP260J @
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Il @ GaAs LED Projected Light Output Degradation Data

Test conditions: IF = 50 mA, Ta = 40°C Test conditions: IF = 20 mA, Ta = 40°C
& 140 & 140
(o) [0}
2 120 2 120
© ©
5 s
© 100 o 100 i
2 = = 2
2 N Z T X
3 80 5 80 }
3 60 N S 6o X80
S 40 - 2
% X-30 §
S 20 = 20
=) =l
b= - o
1 10 100 1000 10000 100000 1 10 100 1000 10000 100000
Test time (h) Test time (h)
Test conditions: IF = 10 mA, Ta = 40°C
<
< 140
()
(=2
& 120
E=
o
_“2’ 100
©
o 80
S
o 60
2
2 40
o
'-57 20
-
0 1 10 100 1000 10000 100000
Test time (h)
Il ® GaAs LED Projected Operating Life Data
Failure criteria light output degradation A PO < -50% Failure criteria light output degradation A PO < -30%
10000000 SLGE = o e ————
T i IF=10mA
i ] IF=20 mA — T T
— ! 10 ! A //' P N T
F=10m 7 L \|
1000000 - % g IF =30 mA 1000000 IF =20 mA
< = = IF =40 mA < = o
— » 3 ~— IF =30 mA
L T IF=20mA < L =
£ - T 1 4 IF=50mA = 2 IF = 40 MA
= IF =30 mA > =21 .17 17 = F 2 INDY T
.£ 100000 |— = = = - .S 100000 = = = IF =50
5 == 5 == I =004
9 —t= o Z =1
Q Q i 3
o -1 o =1
8 10000 - 8 10000 =
o 153
2 2,
o 9 a
o Projected F50% | | & Projected F50% | |
1000 operating life = 1000 operating life g
""" Projected F0.1% [ ====--- Projected F0.1%
operating life n operating life n
100 I I I I I 100 I I I I I
2.0 3.0 4.0 5.0 2.0 3.0 4.0 5.0
1/K (x109) 1/K (x10%)
T T T U T T T T T 1 T T T T T T T T 1
227 150 10085 60 25 0 -30 =50 73 227 150 10085 60 25 0 -30 -50 73
Ambient Temperature (°C) Ambient Temperature (°C)

The above operating life data are estimates extrapolated from long-term light output degradation over a single wafer lot and are shown as
reference only. Operating conditions exceeding the maximum ratings are not guaranteed.



I @ GaA@As (SH) LED Projected Light Output Degradation Data

Test conditions: IF = 50 mA, Ta = 40°C Test conditions: IF = 20 mA, Ta = 40°C
g 140 g 140
(o] (9]
2 2
g 120 S 120
< <
o (5]
2 100 2 100 [
© = © ~
© 80 ™ ° 80 3
3 S %
a 60 a 60 X-30
5 5
£ 40 N\ £ 40
p=3 —_ =]
9 X-30 °
€ 20 2
5 e 5
- T —
0 LT 0
1 10 100 1000 10000 100000 1 10 100 1000 10000 100000
Test time (h) Test time (h)
Test conditions: IF = 10 mA, Ta = 40°C
g 140
(o)
2
< 120
=
o
2 100 ——
k]
o 80
3
o 60
5
g 40
p=3
(=]
£ 20
2
-
< 1 10 100 1000 10000 100000
Test time (h)
I @ GaA2As (SH) LED Projected Operating Life Data
Failure criteria light output degradation A PO < —50% Failure criteria light output degradation A PO < -30%
10000000 == IF =10 MA s—— 10000000
E i IF=10mA
IF =20 mA v | ]
1000000 |——1 P S, . 1000000 — e
£ = lF=10mA = = IF =30 mA £ IF =20 mA
2 — = = =40 mA = Z qy
> I e - 1 T Co” - IF=30mA
£ 100000 |—| 2 4°” .- IF=50mA £ 100000 22 2 IF=40mA
g IF =30 MA == = = g = IF = 50 mA
o3 — lF=40mA o~ i =3 e
B 10000} F=80mA {-° |-~ B 10000 g -
153 153
8, Ko} =
3 [ A
o 1000 Projected F50% & 1000 .- Projected F50%
operating life operating life H
""" Projected FO0.1%[] ------ Projected F0.1% H
operating life operating life
100 I I I I I 100 I 1 I I I
2.0 3.0 4.0 5.0 2.0 3.0 4.0 5.0
1/K (x109) 1/K (x109)
) T T T T T T T T 1 ) T T T T T T T T 1
227 150 10085 60 25 0 -30 -50 =73 227 150 10085 60 25 0 -30 -50 =73
Ambient Temperature (°C) Ambient Temperature (°C)

The above operating life data are estimates extrapolated from long-term light output degradation
shown as reference only. Operating conditions exceeding the maximum ratings are not guaranteed.

over a single wafer lot and are




[ ® GaAQAs (DH) LED Projected Light Output Degradation Data

Test conditions: IF = 50 mA, Ta = 40°C Test conditions: IF = 20 mA, Ta = 40°C
3 140 3 140
(] (]
o o
§ 120 § 120
= ey
o o
g 100 g 100
© k] i 5
© 80 o 80 T
—_ SN — —
S [S) 2
a 60 ~ o 60 X-30
H g
2 40 pat g a0
3 X-30 3
5 20 5 20
- -
0 1 10 100 1000 10000 100000 0 1 10 100 1000 10000 100000
Test time (h) Test time (h)
Test conditions: IF = 10 mA, Ta = 40°C
g 140
o
2
S 120
<
o
.g 100
&
o 80
£ 60
5
g 40
>
o
£ 20
2
- 0
1 10 100 1000 10000 100000
Test time (h)
I ® GaA@As (DH) LED Projected Operating Life Data
Failure criteria light output degradation A PQ < -50% Failure criteria light output degradation A PO < -30%
10000000 IF=10 mA 10000000
t t IF=10mA
= |F‘=20;'1’1A /'/’ \l I
1000000 j—L IF = 10 mA s IF = 30 mA 1000000 IF =20 mA
< 1 = T = - 40mA < = = - IF =30 mA
(4] [ IF=20mA > g L 2 Pt 2 7
= T P = =1 IF=50mA = —=Z - — IF=40mA
2 100000 IF=30mA _ i iy 4 2 100000 4 d -1 |F=50mA
s IF =40 mA = ®
13 FIF=50mA Y5 1=" 1= 2 4 L s
5 T ) T
g 10000 LA 14 B 10000 —r Ir =50 mA
6 o
@ 2 T
2 H <) - H
o Projected F50% a Projected F50%
1000 operating life H 1000 operating life H
------ Projected F0.1% H -==--- Projected F0.1% [
operating life H operating life H
100 T T T 7T 100 [T T T 7T
2.0 3.0 4.0 5.0 2.0 3.0 4.0 5.0
1/K(x107%) 1/K(x107%)
T T T T T T T T 1 T T T T T T T T 1
227 150 10085 60 25 0 -30 -50 -73 227 150 10085 60 25 0 -30 -50 -73
Ambient Temperature (°C) Ambient Temperature (°C)

The above operating life data are estimates extrapolated from long-term light output degradation over a single wafer lot and are
shown as reference only. Operating conditions exceeding the maximum ratings are not guaranteed.



@ GaA2As (MQW) LED Projected Light Output Degradation and Operating Life Data

Toshiba is now preparing the light output degradation and operating life data for GaAlAs LEDs.
These data are available for individual LEDs. Ask your local Toshiba sales representative.
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M Reading the Projected LED Operating Life Graph

For example, let's calculate the operating life of the GaAs LED, based on the data shown on page 60.

Here is an example of how to read an operating life, assuming that the ambient temperature (Ta) is 40°C and that the failure
criterion is a 30% decrease in light output.

Suppose that the initial LED current, IF, is 20 mA. Since the horizontal axis of the failure criteria graph is the reciprocal of absolute
temperature, it is necessary to convert the ambient temperature (Ta) to the reciprocal of absolute temperature (T):

I I
C Tu+273.15 40+ 273.15

= 3.19x 107

The graph shows the projected lifetimes for F50% and F0.1% cumulative failure probabilities in solid and dashed lines respectively.
Normally, it is recommended to use F0.1% lines.
As X = 3.19, its intersection with the IF = 20 mA line for F0.1% is approximately 80,000 hours. (This figure is for reference only.)

Failure criteria for light output degradation A PO < -30%
10000000
= IF = 10mA
———
[ ]
7 T T
1000000 _ e g IF==20rPA
= IF = 10mA - =~ —Ir = 30mA
;’/ I ; (‘l ‘/;//‘/ I : 4 ‘A
> o A~ T OT
2 100000 eI = 20mA — “——Ir = 50mA
§ 80000 IF = 30mA—F= > -
g T I T = 1= 2
5 IF=40mA—¥ == -1 .-
° ! | S Rk
kol 10000 IF = 50mA e
g
o =
o
Projected F50% | |
1000 operating life =
______ Projected F0.1% H
operating life o
100 N N
2.0 3.0 3.19 4.0 5.0
1/K(x107°)
f 1 — —t— f f f 1
227 150 10085 60 40 25 0 -20 -50 -73
Ambient Temperature (°C)

You can also estimate the projected operating life from the projected light output degradation data.

Test conditions: IF = 20 mA, Ta = 40°C

140

120

100 = XHH

| |
80 4“3
70 =
60 X-30

40

20

) ¥
1 10 100 1000 10000 100000
80000

Light output (Po) relative change (%)

Test time (h)




Toshiba offers a wide selection of photocouplers with a transistor output, IC output, thyristor output and triac output, as well as photore-
lays certified to UL (USA), cUL (Canada), VDE (Germany), BSI (Britain) and SEMKO (Sweden).

Safety Standard Approvals for Photocouplers (DIN EN60747-5-2)

Mechanical Construction

Reflective Photocouplers in
Single-Molded Packages

Transmissive Photocouplers in Single-Molded Packages

Coupling Medium Package

(Window) (Body) —— Coupling Medium
‘ Photo Detector Chip (Window)
Package
Internal = (Body)
Construction
Lead ] Lead
\ \
LED Chip Photo Detector Chip LED Chip
Package SOP4/SOP16 MFSOP6 | MFSOP6 o prrinn s DIP e
Isolation Creepage
Path (mm) 4.0 5.0 4.0 4.0 4.2 4.0 6.4/7.0 8.0
Construction |'Sclation Clearance| — 5.0 4.0 4.0 42 4.0 6.4/7.0 8.0
Mechanical (mm)
Ratings ; f
it IsoIatlo(nm'Ir'Tr:)lckness 0.4 0.4 0.4 _ _ -~ (0.4) (0.4)
Internal Creepage _ _ _ _ _ _ _ _
Path (mm)
.. Max.

VDE/TOV | working Insulation | 565 Vpk | 707Vpk | 565Vpk | 565Vpk | 565Vpk | 565Vpk | B30VPK | 4140 vpk
DIN VoItag?e (Viorm) P P R ® P P /890 Vpk P
EN Highest Allowable

60747-5-2 Ovze\;volta)ge 4000Vpk | 6000Vpk | 6000Vpk | 4000Vpk | 4000Vpk | 2500Vpk | 4000Vpk | 6000 Vpk

iotm
TLP2105 TLP350 TLP350F
TLP2108 TLP351 TLP351F
IC Output TLP2166A
TLP2116
TLP2117
TLP280 TLP284 TLP180 TLP127
TansistaROUbuL TLP280-4 TLP284-4 TLP181
P TLP281 TLP285
Certified TLP281-4 TLP285-4
Devices
TLP260J TLP160G TLP560G
Triac/Thyrsitor TLP261J TLP160J TLP560J
Output TLP161G TLP561G
TLP161J TLP561J
TLP176A TLP227G
TLP176D TLP227G-2
Photorelay TLP176G TLP597G
TLP197G
TLP206G

The table above lists photocouplers and photorelays that have already been approved as of January 2011. The information herein is subject to change. For the latest
information, please contact your nearest Toshiba sales representative.



Safety Standard Approvals for Photocouplers (DIN EN60747-5-2) (Continued)

Mechanical Construction

Transmissive Photocouplers with an Insulating Film in
Single-Molded Packages

Transmissive Photocouplers in
Double-Molded Packages

—— Coupling Medium

— Coupling Medium
Photo Detector Chip ——— (Window) Photo Detector Chip — (Window)
\
Package Package
Internal [ (Body) [ (Body)
Construction
o~ Lead Lead
\
LED Chip Film LED Chip
S08 SDIP6 DIP DIP
Package (1 ch) SDIP6 (F type) DIP (F type) MFSOP6 S06 DIP (F type)
Isolation Creepage 42 7.0 8.0 6.4/7.0 8.0 4.0 5.0 6.5/7.0 8.0
Path (mm)
Construction 'solation Clearance| , , 7.0 8.0 6.4/7.0 8.0 4.0 5.0 6.57.0 8.0
Mechanical (mm)
Ratings ¢ f
(mins); 'So'at"’(%;h)"’kness 0.4 0.4 0.4 0.4/0.5 0.4/0.5 = 0.4 0.4/0.5 0.4/0.5
Internal Creepage
Path () - - - X - \| < 4.0 4.0
. Max.

VDEMOV | working msulati Yok 890 Vpk 890 Vpk
5N \z/)or"gge ?sili)?ﬂll(;n 565 Vpl 890 Vpk 1140 Vpk 890 Vpk 1140 Vpk 565 Vpk 707 Vpk /1130 Vpk /1130 Vpk
EN Highest Allowable

\\ 6000 Vpk | 6000Vpk | 4000 Vpk 6000 Vpk | 6000 Vpk
6074Ts2 | Ovondlage | BO00Vpk | 8000 Vpk | 8000Vek | eo0vpk | 000 vpk | /6000 Vpk | 2°%°VPK | igo0o vk | /8000 vk
TLP2403 |TLP701 TLP701F |TLP350H |TLP350HF | TLP105 TLP109
TLP2405 |TLP705 TLP705F |TLP351H |TLP351HF | TLP108 TLP116A
ouout | TLP2408 |TLP715 | TLP715F |TLP750 |TLP750F |TLP114A |TLP104
& TLP716 TLP716F |TLP751 TLP751F |TLP116 TLP151
TLP2409
TLP718 |TLP718F |TLP759 |TLP759F |TLP117
TLP719 | TLP719F TLP2066
TLP620 TLP620F TLP733 TLP733F
TLP620-2 | TLP620F-2 TLP734 TLP734F
TLP620-4 | TLP621F TLP781 TLP781F
Transistor TLP627 TLP621F-2
Output TLP627-2
TLP627-4
TLP731
Certified TLP732
Devices TLP360J |TLP360JF |TLP165J |TLP265J |TLP762J |TLP762JF
TLP361J |TLP361JF |TLP166J |TLP266J |TLP763J |TLP763JF
TLP363J | TLP363JF TLP748J |TLP748JF
TLP3022(S) | TLP3022F(S)
TLP3023(S) | TLP3023F(S)
TLP3042(S) | TLP3042F(S)
. . TLP3043(S) | TLP3043F(S)
T”ag’zt';yljf't” TLP3052(S) | TLP3052F(S)
TLP3062(S) | TLP3062F(S)
TLP3063(S) | TLP3063F(S)
TLP3064(S) | TLP3064F(S)
TLP3082(S) | TLP3082F(S)
TLP3762(S) | TLP3762F(S)
TLP3782(S) | TLP3782F(S)
TLP3783(S) | TLP3783F(S)

The table above lists photocouplers and photorelays that have already been approved as of January 2011. The information herein is subject to change. For the latest
information, please contact your nearest Toshiba sales representative.




1 Digital Interface Applications

[ High Speed
The TLP2601 allows high-speed data
TLP118, TLP2601 y transmission at up to approximately 5 MHz.
CcC
1 Vee (1 o5V . L
Vec  75mA i J_ Data rate of left-side circuit
5Vo AMy 1 ! | 0.1 uF Z1kQ
390 Q!
@ }‘E LD‘*j T {>o_o f (typ.): 5 Mbit/s (duty cycle = 1/2)
! LSTTL
st 0 ‘—]{7
M Low Input Current Drive
The high-CTR (current transfer ratio) TLP553
TLP553 allows operation with low input current (0.5 mA)
05mA g h Vocgv and direct driving with a CMOS signal.
Ve 4.7 kQ 510 kQ2
5V Eord :}\ 6.8 kQ Data rate of left-side circuit
X II:
i 0.1 uF f (typ.): 50 kbit/s (dut le = 1/2)
= 01w yp.): it/s (duty cycle =
i j | T LSTTL
CMOS W/
[ No Pull-up Resistor Required
When the TLP2200 with a 3-state output is used,
TLP2200 o the next-stage logic gate can be actuated

[
Vee  2kQ 1.6mA
5V

120 pF
[

LSTTL

o5V

LSTTL

without using a pull-up resistor.
Data rate of left-side circuit

f (typ.): 1 Mbit/s (duty cycle = 1/2)

[ High Vcc Tolerance

TLP558
Vce
[ Vee [} o
Vec  3mA i
5V H 1 RL
1.1kQ }Q /
D ——
i A W cmos
LSTTL i;

Vcc=5V RL=3kQ
Vecc=20V Ru=12kQ

By using the TLP558 which tolerates Vcc up to
20 V, CMOS logic gates and other components
can be driven without design restrictions on Vcc.

Data rate of left-side circuit

f (typ.): 1 Mbit/s (duty cycle = 1/2)




4 Ry
11 Photocoupler Application Circuit Examples

2 Inverter and AC-DC Servo Applications

[Photo-IC couplers: high-speed base/gate drive applications]
GTR Direct Drive == TLP557

I:::;gg ’/ "_I'_t';i“s‘;g IGBT / e (for medium-power IGBTs): TLP350/TLP358/TLP700
iy Power MOS Direct Drive | ¢ < all-power IGBTs): TLP351/TLP701/TLP705

High-Speed =—————————— TLP118/TLP554

Base/Gate Drive Circuit Base/Gate Drive Circuit

DC Servo AC Servo
(Numerical control, Robotics) Inverter (PWM)
%% G £% 3 I:Hf:} I:H:‘} I:l—('}
== ot} — 7
M 3 =)
Y I IIH(;} %% T :H:'}L ’}L

M Driving the Base of a 15-A-Class GTR (Giant Transistor) Module

TLP557

Vee The TLP557 drives the base of a GTR directly.

[ I = °
Vee 8 mA Rex 4.3 Q GV-:jI _____ A An external resistor, Rex, is connected between
5V o—MWA—] . ) )
390 Q }§ | 1 pins 6 and 7. This resistor causes the base current

to become constant and stabilizes the GTR drive.

-
Y
j:
>
>
>t

j -

LSTTL [ —i<¢ ] L___I

47 uF

M Driving the Base of a 100-A-Class GTR Module

TLP557
0 L Vee The TLP557 photo-IC coupler and two booster
Vcc 8 mA JRex 43Q 50 av‘.L:j 150 Q@ é ___o_ transistors can drive a high-power GTR.
5Vo—MA— S 1
390 Q }§ | |
: x |
LSTTL [ 4 NP | " J
o
100 uF

M Driving the Gate of a 15-A-Class IGBT (Insulated Gate Bipolar Transistor) Module

TLRst /TLP254; The TLP151, TLP351, TLP701, TLP705 and
& ;[ T - veer | TLP2541 high-speed photo-IC photocouplers can
sV 390 O SE}Q%J; 03 i T ] i drive a low-power IGBT directly.
1; AM E i
o—| >o—‘ 4[] jL—- VEE‘E‘ i _________ E
LSTTL T 1




M Driving the Gate of a 50-A-Class IGBT Module

TLP350
8
1[] 1
8 mA 2 i :T: Vce 4‘
5Vo—MW\——-T] 17 0.1uF
30Q 3 }§ 6
1
4[] ]5 VEee _-I:
LSTTL

The TLP350 and TLP700 can drive a medium-power
IGBT directly.

_———

M Driving the Gate of a 400-A-Class IGBT Module

TLP351/TLP2541
1[]
8 mA
5Vo——21]
30Q g }§
4[]

LSTTL

The TLP351, TLP701, TLP7050r TLP2541
high-speed photo-IC photocoupler and two booster
transistors can drive a high power IGBT.

M Driving the Gate of an IGBT Module Using an IGM Photocoupler

TLP109 (IGM)
TLP559 (IGM)
TLP759 (IGM)

IGM photocouplers are suitable for driving an
intelligent power module (IPM). These
photocouplers guarantee symmetrical low-to-high
and high-to-low propagation delays (ItPLH - tPHLI)

10 mA i _ : _
o—AMA—] i h and provides a high common mode transient
NN I SN NN AN NV . .
} X immunity.
o o1 i T
i D—"i‘ :
o
IGM Selection
BVs
Part Number Package Vo/Vcc CTR | teer—tere | CMH CML
(Vrms)
TLP109 (IGM) S06 3750 AN,
75°/° mak 0.7 us max 10000 V / us min —10000V / us min
20V/30V A @IF =0 mA @IF = 10 mA
Uk el DIPs 2500 max \? Ir = J%T/A @IF =10 mA RL = 20 kQ RL=20 kQ
vl RL = 20 k2 Vem = 1500 Vp-p Vem = 1500 Vp-p
TLP759 (IGM) DIP8 5000 =0
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1 1 Photocoupler Application Circuit Examples

3 Home Appliance Applications

M Electric Oven/Grills

Magnetron Door-Open
Thermo-Switch  Monitor Switch
* * H.V. Transformer
— SNe o o Magnetron Tube
Grill Heater O Blower Motor ?
O Turntable Motor 1
8;3{;; TLP560G [H] TLP560J (’VP x

120 Vac el ] [t { — |
50/60 Hz @ }:{ % - %
5 ¥ JU | UL e

—®'® 00

AN

&

Door-Detector Circuit | — o TLP560G
Weight Sensor — Microcontroller o T
Gas Sensor —
}
Control Panel
M Refrigerator Block Diagram
) Photocouplers
used for control applications
i - Interior Fan TLP560G + main triac
|
_@ Panel Input P
D Interior Lamp TLP560G + main triac

Defroster Heater

(for Freezer Compartment) TLP560G + main triac

Microcontroller

Door Switch S
Damper Motor
0 (for refrigerator/ TLP560G + main triac

freezer compartment)

Defroster Heater

_ (for refrigerator/ TLP560G + main triac
freezer compartment)

Temperature Sensor | —

— Compressor (TLP560G)




M Automatic Washing Machines

R, PC1
Yvy
T;/ *z* Operating Panel (Key Input)
J_ TLP560G IF Operation Modes (Manual/automatic)
—\W—
PC2 Water Flow Speed
(M) AT Spinning Period
The #:* Number of Rinsing
= ks Washing Period
= TLP560G | |- s ing Perl
— W £
R PCs 8 , .
TAMY 2 Operation Detection
Dra%alve T£3/ #:* 3 1
TLP560G | |-
—W\— ’ Ty 3|32 v—l
|
Water Supply . E.
valve - AC-Input Phot |
-Input Photocoupler
W
Microcontroller
Power
Supply
~)
N
100 Vac Circuit Configuration
M Fan Heaters
(1)Block Diagram Burner Overheat Prevention Switch
Temperature Limit Switch \
'
TLP561G
[} N | Electric Heater
Panel ] ‘, (1 kW) () 100 Vac
ISNN - . —~OWY" 1] T
| ZC
| . z il
. — |
| } Ir TLP561J
I —_—
| — .
: — | 0
| I —=—1 ‘/ V11 (60 W)
| T )
7 |
: -1 . T
! 1| 2 | i TLPS61J
| = ==
| e s F Fan Motor
I NN L, COY | g ——1 ‘/ [VT2 (30W)
Room = + — @
Temperature — b Electromagnetic
Sensor TLP781 Fuel Pump
i Drive 4'?‘
Preheat . } - KC Circuit { |
Sensor Sl l
Earthquake Y TLP373
Sensor [} J I
— %_J‘ z Ignition




4 Home Appliance Applications (Continued)

(2)Waveform Examples

waveforms {

1. Example of Operating Waveform for Burner Motor

t

Trigger Point

Top: IF1 20 mA/div

Medium: V1 100 V/div waveforms
Bottom: Im1 1 A/div

Horizontal: time 50 ms/div

Top: IF2 20 mA/div
Medium: VT2 100 V/div
Bottom: Im2 0.5 A/div

Horizontal: time 50 ms/div

2. Example of Operating Waveform for Fan Motor

Trigger Point

M Inverter Air Conditioners

Remote Control
Panel

l

Temperature Fuse 100 Vac

)

5

Microcontroller

N

Fan Motor for
Room Unit

N

{

——e

TLP351 x6

N

7

Motor

Control Panel ] for Indoor
Unit
Room Temperature TLP560G
Sensor
15 \
.l % Motor for Air-Flow
Temperature Sensor TLP781 = Direction Control
TLP548) —— I = (W)
Indoor Unit
Outdoor Unit
TLP781 | Filter |
TLP548J ,
<\ A\
ZcY/]
Fan Motor for 3
“ Outdoor Unit
—e
’ M
Microcontroller %
for Outdoor T
Unit
TLP560G
- b Two-Way Valve /
Four-Way Valve
Rectifier
IGBT Gate Vee IGBT Module
Drive Circuit h—o
o—i— ul o—| o—| o—|
} Vo
o—m— " —o (
q +—o
[EA Compressor




5 Programmable Controller Applications

[l DC Output for Sequencers

TLP127/TLP627
IF=10 mA J_
yF x > I +100V
> x AA
® Load
TLP225A /TLP222A
IF=10 mA l
A== '4‘ % _Nj I +48V
[ ® Load

AAA

TLP127/TLP627

IF=2mA

>—

M AC Input for Sequencers

TLP280-4

Yy K:C

A?
1
&

}

O1
E\”_

l-' Vce

D_
T T T v T 1
2 ¥ &3 N —m/\/v—
e Limit Switches l — .
¢ Thermostats I:> ::> : Iﬁ?gé(;ssor
e Transducer DC-AC ] D——E’\/\;\/\/vv: —E\/{%\j_ O3 Logic
Inputs 3 Y &= —m/\/v— Outputs
{ s —
LT inmaly
& ¥ &7
{ —
COMMON 7 GND
¥ 120-/240-Vac Output for Sequencers and Solid State Relays (SSRs)
TLP160G /TLP525G OVAG
} {
— >o—]
Logic * Motor
|:'> — > |e Transformer
Processor
Logic TLP166J /TLP561J 240 VAC AC e Lamp
Inputs I Outputs

}::

1

AW




6 SSR and Power Control Circuit Applications
M Zero-Crossing Phototriac Output: TLP561G/TLP561J and Mini-Flat TLP161G/TLP166J

TLP161G/TLP561G/ TLP3042(S)
TLP166J / TLP561J / TLP3062(S) / TLP3082(S) / TLP3782(S)

Vce o AN 1 ] AC Load
RF } ~
A
V4 Rs
7y _| G: 120 Vac
1 yd @ J: 240 Vac
> [ T Cs TNR
Ra
Lamp Load (1-A tungsten lamp)
Top:. IF 20 mA/c.ilv Ratommended IF =20 mA
Waveforms Medium: V1 100 V/div conditions Re =47 Q
Bottom: It 5 A/div Rs =47 Q, Cs=0.033 uF

M Non-Zero Crossing Phototriac Output: TLP560G/TLP560J and Mini-Flat TLP160G/TLP260J

TLP160G/TLP560G/ TLP3022(S)
TLP260J / TLP560J / TLP3052(S)

Rt
Vee o AN i ] AN AC Load
RF G:100Q
N J:200Q Re
7N ~ @ G: 120 Vac
a J: 240 Vac
> [ Cs TNR
Re
Lamp Load (1-A tungsten lamp) L load (2.5-A pure inductive load)
. IF =20 mA
Top:. 1§ O\=0 mA/(_jIV Recommended Rt =100 ©/200 Q@
Waveforms Medium: V1 100 V/div conditions Re =470
Bottom: It 5 A/div

Rs =47 Q, Cs =0.033 uF




7 Switching Power Supply Circuit Application

_______ ar
(o0s0) [ % T ” °
( T g 1 Regulated
Filter : 1 E A I Voltage
A
O
r—o
+
-------- - 2
A A
-------- o TLP181
1 | TLP2ss
* _ | TLP781
Switching
Control Circuit Error Amplification Feedback
(IC)
£ +
—W\— &
TSNV TLP148G
[N P S—
TLP548J
TLP549J
o | TLP748J
Overvoltage Protection
B Transistor Output (O: Approved, as of January 2010)
Safety Standard Approvals CTR (Ic / IF) Rank (%)
Part Number Package Isolation )
Type Voltage UL BSI EN60747 Nordic i A
1577 | 7002(EN60950) (Note 1) SEMKO
TLP181/TLP285 MFSOP6/SOP4 | 3750 Vrms O O oNote 2) o) No Rank 50 600
(GB) Rank 100 600
(Y) Rank 50 150
(GR) Rank 100 300
TLP781 DIP4 5000 Vrms o o) o o (BL) Rank 200 600
(GRL) Rank 100 200
(GRH) Rank 150 300
0O) Rank 19 >
TLP750 (high-speed) DIP8 5000Vrms | O o o o |} (O)Ran
J| No Rank 10 -
B Thyristor Output (O: Approved, as of January 2010)
Safety Standard Approvals
Package Isolation
Part Number Type Voltage UL EN60747 IFT (MA) VDRM (V)
1577 (Note 1)
TLP148G MFSOP6 2500 Vrms @] 10 400
TLP548J DIPG ©] 7 600
TLP748J 4000 Vrms o @) 10 600

Note 1: EN60747-approved with option (D4)

Note 2: The EN60747-5-2 safety standard for compact packages is different from those for standard DIP packages. Since the mini-flat package is a compact package,
please contact your nearest Toshiba sales representative for more details.
*: Double protection



8 Push-Button Telephone Application

A variety of photocouplers are used to isolate between telephone lines (L1 and L2) and a CPU.

Line Detector

Ring Detector

Dial Pulsing

Line Switch

/

/ TLP222G-2
L1
P . Hrac
1 T
L2
- 1<
L \i & T
3 TLP627 e
¥ TLP629 P TLP180 o
- TLP320 W TLP620 i< T
Al WAl i
Dial Line
7\ 7\ Circuit Control WA
Circuit
+V +V
7 7 Push-Button
Telephone
CPU
Main Unit
Part Number
Application Package Type Features
DC Input AC Input
Ri DIP4 TLP781 TLP620 General single transistor output in
Dmtg ; compact packages
eteclor | viFsore soP4 TLP181 TLP281 TLP285 TLP180 TLP280 | Good cost performance
DIP4 TLP627 High-Vceo (300 V) Darlington transistor
output in compact packages
Dial MFSOP6 TLP127 Suitable to generate a pulse dial signal
Pulsing
DIP4 TLP628 High-Vceo (350 V) single transistor output
Line High LED current rating = 150 mA
Detector DIP4 TLP629 TLP320 Directly connectable to telephone lines
DIP4 TLP222G* TLP227G*
DIP6 TLP592G* TLP597G*
MOSFET-output photorelay
L DIP8 (Dual) TLP222G-2* TLP227G-2* with VorF = 400 V
Switch Crosspoint relay replacement
wite 2.54S0P4 TLP170G*  TLP176D** TLP176G*
(*: Vorr = 350 V, **:VorF = 200 V)
2.54S0P6 TLP192G* TLP197G*
2.54SOP8 (Dual) TLP200D** TLP202G* TLP206G*




9 Photovoltaic Coupler Applications

TLP190B o \ ) o
|—| TLP590B This is the simplest power MOSFET drive circuit.
—|_|— The resistor RsH for discharging the gate capacitor
© [} r] reduces turn-off time.
\\: NN EE RsH RsH is not required for the TLP591B, which has a
L built-in resistor.
I [ (Ton, Torr = several ms)
TLP191B Both AC and DC drivers become possible by
TLP591B ~ ) ;
— connecting power MOSFETSs in a common-source
°—[3 - configuration.
Jr—Wv—[ N e
i 1
Transformerless AC-DC converter TLP590B x n
h \ Photovoltaic couplers in a parallel-serial
3‘\;%_ configuration convert AC power to DC without a
Shdse T I—E ¥ transformer.
T ]—| 4L This type of configuration requires tens to hundreds
| | 1 = DC Outputs J
|_c ]_| of photovoltaic couplers.
ENA
] L+

10 Photorelays for Tester Application

TLP3120/TLP3122 /TLP3542

TLP3113 to TLP3116 TLP3230 to TLP3231
TLP3130/TLP3131 TLP3240/TLP3241
_O/O TLP3213 to TLP3216 TLP3250
| | TLP3312/TLP3375
CPU Timing Generator Waveform Squaring Circuit '|> O O
| e ' OO ouT
Pattern Generator Logic Comparator <II OO
O O
DC Test Unit _—
11 Photorelay (MOSFET Output) Application

TLP222G-2

L1 TLP227G-2
° . b0
Switch Signal TLP227G-2 AT
T TLP222G-2 =

IS I N E S
- I—E i G A O
+5V Switch Signal
2

| FAX | dTgEL
L2 [

Example of Terminal Switching Application




12 NCU Circuit (Fax Modem Card) Application

L1
Line

L2

® No need for output snubber circuit
©® No need for reverse-blocking diode in input side

NCU circuit (fax modem card)

gff'HOOK' Relay Line transformer
ial Pulsing Relay shorting
|1
_L 1T
Y TLP172G/170G
TLP280 i 45V 5V 9 a E r 176G/192G
TLP281 >t T 176D/197G
1Al X}
Half-Pitch | __#x__ bt ggc':t’orelay
Mini-Flat
Coupler \
Controller
Va
Ring Detector

Modem
CPU

13 Competitor Part Number Cross Reference Search

The Toshiba Semiconductor webpage at
http://www.semicon.toshiba.co.jp/eng/product/opto/selection/coupler/xref/index.html
offers a cross reference search tool for photocouplers and photorelays.
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NEC Panasonic SHARP Avago
Part Number | Toshiba Part Number Part Number | Toshiba Part Number Part Number | Toshiba Part Number Part Number | Toshiba Part Number
PS2501-1 TLP781 AQV210 TLP592G PC123 TLP781 HCPL-M600 |TLP118
PS2561-1 TLP781 AQV210E TLP597G PC817 TLP781 HCPL-M601 |TLP118
PS2571-1 TLP781 AQV210EH |TLP797GA PC813 TLP620 HCPL-M611 |TLP118
PS2581L1 TLP781F AQV210S TLP192G PC815 TLP627 HCPL-M452 |TLP109
PS2505-1 TLP620 AQV212 TLP592A PC357NT TLP181 HCPL-M453 |TLP109
PS2565-1 TLP620 AQV212S TLP197A PC354NT TLP180 HCPL-M456 |TLP109
PS2502-1 TLP627 AQV214 TLP597GA PC355NT TLP127 HCPL-2601 |TLP2601
PS2562-1 TLP627 AQV214E TLP597G PC3H7 TLP281 HCPL-2611 |TLP2601
PS2532-1 TLP627 AQV214EH |TLP797GA PC3H3 TLP280 HCPL-2201 |TLP555
PS2533-1 TLP627 AQV214H TLP797GA PC3H21 TLP525G HCPL-2530 |TLP2530
PS2521-1 TLP629 AQV214S TLP197GA PC410 TLP118 HCPL-2531 |TLP2531
PS2525-1 TLP320 AQV215 TLP597A PC942 TLP351 HCPL-2630 |TLP2631
PS2701-1 TLP181 AQV216 TLP797J PC923 TLP351 HCPL-2631 |TLP2631
PS2761-1 TLP181 AQV217S TLP197D S2S3 TLP260J HCPL-3120 |TLP350
PS2705-1 TLP180 AQV410EH |TLP4592G S2S4 TLP161J HCPL-3140 |TLP351
PS2765-1 TLP180 AQV414 TLP4592G PR36MF11NSZ | TLP3506 HCPL-3150 |TLP351
PS2702-1 TLP127 AQV414E TLP4597G PR36MF12NSZ | TLP3506 HCPL-3180 |TLP350
PS2801-1 TLP281 AQV414S TLP4197G S21MD3V TLP3051 (S) HCPL-314J |TLP701 x2
PS2801-4 TLP281-4 AQW210 TLP222G-2 S201D01 TLP3526 HCPL-4504 |TLP559
PS2861-1 TLP281 AQW210S TLP202G S$201D02 TLP3527 HCPL-0708 |TLP116A
PS2805-1 TLP280 AQW212 TLP222A-2 . . HCPL-181 TLP181
PS2805-4 | TLP280-4 AQW214 TLP227GA-2 Fairchild HCPL-354 | TLP180
PS2865-1 TLP280 AQW214S TLP206GA Part Number | Toshiba Part Number | |HCPL-814 TLP620
PS8601 TLP759 AQW215 TLP222A-2 FOD617 TLP781
PS8602 TLP759 AQW217 TLP222G-2 FOD814 TLP620 LITEON
PS9613 TLP759 (IGM) AQW414 TLP4222G-2 FOD815 TLP627 Part Number | Toshiba Part Number
PS8701 TLP109 AQW610S TLP4026G FOD817 TLP781 LTV-123 TLP781
PS8101 TLP109 AQW614 TLP4007G FOD852 TLP627 LTV-816 TLP781
PS9713 TLP109 (IGM) AQY210EH |TLP227G FODM3021 |TLP160G LTV-817 TLP781
PS9113 TLP109 (IGM) AQY210LS |TLP174G FODM3022 |TLP160G LTV-851 TLP628
PS9601 TLP554 AQY210S TLP174G FODM3051 | TLP160J LTV-356T TLP181
PS9614 TLP554 AQY214EH |TLP227G FODM3052 |TLP160J LTV-357T TLP181
PS9714 TLP118 AQY214S TLP176GA H11A617 TLP781 LTV-814 TLP620
PS9114 TLP118 AQY410EH |TLP4227G H11A817 TLP781 LTV-814H TLP320
PS9715 TLP118 AQY414EH |TLP4227G H11AA814 | TLP620 LTV-354T TLP180
PS9115 TLP118 AQY414S TLP4176G H11B815 TLP627 LTV-815 TLP627
PS9701 TLP118 AQY221N1S |TLP3113/TLP3116 | THMA121 TLP181 LTV-852 TLP627
PS7141-1A | TLP597GA AQY221N2S |TLP3113/TLP3116 | |HMA124 TLP124 LTV-352T TLP127
PS7141-2A | TLP227GA-2 AQY221R2V |TLP3215 HMA2701 TLP181 LTV-355T TLP127
PS7141-1B | TLP4597G AQY221N2V |TLP3216 HMHA2801 | TLP281 MOC3020 TLP3020 (S)
PS7141-2B | TLP4227G-2 . HMHA281 TLP281 MOC3021 TLP3021 (S)
PS7141-1C | TLP4006G Vishay HMAA2705 |TLP180 MOC3022 TLP3022 (S)
PS7341C-1A | TLP594G Part Number | Toshiba Part Number| | HMHAA280 | TLP280 MOC3023 TLP3023 (S)
PS7141C-2A | TLP224G-2 SFH614A TLP628 H11A1 TLP631 MOC3051 TLP3051 (S)
PS7241-1A | TLP176GA SFH615A TLP781 H11AA1 TLP630 MOC3052 TLP3052 (S)
PS7241-2A | TLP206GA SFH617A TLP781 H11AG1 TLP331 MOC3061 TLP3061 (S)
PS7241-1B | TLP4176G SFH618A TLP624 H11B1 TLP571 MOC3062 TLP3062 (S)
PS7241-2B | TLP4206G TCET1100 TLP781 H11C1 TLP541G MOC3063 TLP3063 (S)
PS7241-1C | TLP4026G SFH690xT TLP181 H11D1 TLP371
TCMT1100 | TLP281 H11G1 TLP371 COSMO
TCMT4100 |TLP281-4 MOC3021-M | TLP3021 (S) Part Number | Toshiba Part Number
SFH628A TLP620 MOC3022-M | TLP3022 (S) K1010 TLP781
K815P TLP627 MOC3023-M | TLP3023 (S) K2010 TLP631
SFH612A TLP627 MOC3041-M | TLP3041 (S) K3010 TLP620
SFH619A TLP627 MOC3042-M | TLP3042 (S) KP3020 TLP620-2
SFH655A TLP627 MOC3043-M | TLP3043 (S) KP4010 TLP627
SFH692AT |TLP127 MOC3051-M | TLP3051 (S) KP4020 TLP627-2
TCED1100 |TLP627 MOC3052-M | TLP3052 (S) K5010 TLP371
1L66 TLP371 MOC3061-M | TLP3061 (S) K6010 TLP630
1L66B TLP372 MOC3062-M | TLP3062 (S) KPS2801 TLP281
1L255 TLP330 MOC3063-M | TLP3063 (S) KPC354NT | TLP180
KPC355NT | TLP127
KPC357NT | TLP181
KPC452 TLP127

Note: For details of equivalent devices such as electrical performance and package dimensions,
please refer to the latest datasheets.




OVERSEAS SUBSIDIARIES AND AFFILIATES
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Toshiba America

Electronic Components, Inc.
Irvine, Headquarters

Tel: (949)623-2900 Fax: (949)474-1330
Buffalo Grove (Chicago)

Tel: (847)484-2400 Fax: (847)541-7287
Duluth/Atlanta

Tel: (770)931-3363 Fax: (770)931-7602
El Paso

Tel: (915)771-8156

Marlborough

Tel: (508)481-0034 Fax: (508)481-8828
Parsippany

Tel: (973)541-4715 Fax: (973)541-4716
San Jose

Tel: (408)526-2400 Fax: (408)526-2410
Wixom (Detroit)

Tel: (248)347-2607 Fax: (248)347-2602
Bloomington

Tel: (952)842-2400 Fax: (952)893-8031
San Diego

Tel: (858)385-5900 Fax: (858)674-7606

Toshiba Electronics Europe GmbH
Diisseldorf Head Office
Tel: (0211)5296-0 Fax: (0211)5296-400

France Branch
Tel: (1)47282181

Italy Branch
Tel: (039)68701 Fax: (039)6870205

Spain Branch

Tel: (91)660-6798 Fax: (91)660-6799
U.K. Branch

Tel: (0870)060-2370 Fax: (01252)53-0250
Sweden Branch

Tel: (08)704-0900 Fax: (08)80-8459

Toshiba Electronics Asia (Singapore) Pte. Ltd.
Tel: (6278)5252 Fax: (6271)5155

Toshiba Electronics Service (Thailand) Co., Ltd.
Tel: (02)501-1635 Fax: (02)501-1638

.

Toshiba Electronics Trading (Malaysia) Sdn. Bhd.

« Kuala Lumpur Head Office
Tel: (03)5631-6311 Fax: (03)5631-6307

* Penang Office
Tel: (04)226-8523 Fax: (04)226-8515

Toshiba Electronics Asia, Ltd.
* Hong Kong Head Office
Tel: 2375-6111 Fax: 2375-0969
Beijing Office
Tel: (010)6590-8796 Fax: (010)6590-8791
Chengdu Office
Tel: (028)8675-1773 Fax: (028)8675-1065
Qingdao Office
Tel: (532)8579-3328 Fax: (532)8579-3329
Toshiba Electronics (Shenzhen) Co.,Ltd
Tel: (0755)2399-6897 Fax: (0755)2399-5573
Toshiba Electronics (Shanghai) Co., Ltd.
» Shanghai PUXI Branch

Tel: (021)6139-3888 Fax: (021)6190-8288
* Hangzhou Office

Tel: (0571)8717-5004 Fax: (0571)8717-5013
» Nanjing Office

Tel: (025)8689-0070 Fax: (025)8689-0070
Toshiba Electronics (Dalian) Co., Ltd.
Tel: (0411)8368-6882 Fax: (0411)8369-0822

Tsurong Xiamen Xiangyu Trading Co., Ltd.
Tel: (0592)226-1398 Fax: (0592)226-1399

BCEO0034G

.

Toshiba Electronics do Brasil Ltda.
Tel: (011)2539-6681 Fax: (011)2539-6675

Toshiba India Private Ltd.
Tel: (0124)499-6600 Fax: (0124)499-6611

Toshiba Electronics Korea Corporation
* Seoul Head Office
Tel: (02)3484-4334 Fax: (02)3484-4302

« Daegu Office
Tel: (053)428-7610 Fax: (053)428-7617
Toshiba Electronics Taiwan Corporation

« Taipei Head Office
Tel: (02)2508-9988 Fax: (02)2508-9999

Toshiba Corporation, and its subsidiaries and affiliates (collectively “TOSHIBA”), reserve the right to make changes to the information in this document, and related hardware,
software and systems (collectively “Product”) without notice.

This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with TOSHIBA's written permission, reproduction is
permissible only if reproduction is without alteration/omission.

Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are responsible for complying with safety standards and
for providing adequate designs and safeguards for their hardware, software and systems which minimize risk and avoid situations in which a malfunction or failure of Product could
cause loss of human life, bodily injury or damage to property, including data loss or corruption. Before customers use the Product, create designs including the Product, or
incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest versions of all relevant TOSHIBA information, including without
limitation, this document, the specifications, the data sheets and application notes for Product and the precautions and conditions set forth in the "TOSHIBA Semiconductor
Reliability Handbook" and (b) the instructions for the application with which the Product will be used with or for. Customers are solely responsible for all aspects of their own product
design or applications, including but not limited to (a) determining the appropriateness of the use of this Product in such design or applications; (b) evaluating and determining the
applicability of any information contained in this document, or in charts, diagrams, programs, algorithms, sample application circuits, or any other referenced documents; and (c)
validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

Product is intended for use in general electronics applications (e.g., computers, personal equipment, office equipment, measuring equipment, industrial robots and home electronics
appliances) or for specific applications as expressly stated in this document. Product is neither intended nor warranted for use in equipment or systems that require extraordinarily
high levels of quality and/or reliability and/or a malfunction or failure of which may cause loss of human life, bodily injury, serious property damage or serious public impact
(“Unintended Use”). Unintended Use includes, without limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, medical equipment, equipment
used for automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or explosions, safety devices, elevators and
escalators, devices related to electric power, and equipment used in finance-related fields. Do not use Product for Unintended Use unless specifically permitted in this document.

Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.
Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable laws or regulations.

The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any infringement of patents or any other intellectual
property rights of third parties that may result from the use of Product. No license to any intellectual property right is granted by this document, whether express or implied, by
estoppel or otherwise.

ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE FOR PRODUCT, AND TO THE MAXIMUM
EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR
INCIDENTAL DAMAGES OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA,
AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING
WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

Product may include products using GaAs (Gallium Arsenide). GaAs is harmful to humans if consumed or absorbed, whether in the form of dust or vapor. Handle with care and do
not break, cut, crush, grind, dissolve chemically or otherwise expose GaAs in Product.

Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation, for the design, development, use,
stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology products (mass destruction weapons). Product and related software and technology
may be controlled under the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-export of Product or related
software or technology are strictly prohibited except in compliance with all applicable export laws and regulations.

Product may include products subject to foreign exchange and foreign trade control laws.

Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product. Please use Product in compliance with all
applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. TOSHIBA assumes no liability for
damages or losses occurring as a result of noncompliance with applicable laws and regulations.

©2011 TOSHIBA CORPORATION

Previous edition: BCE0034F
2011-3(5k)SO-DQ

TOSHIBA

TOSHIBA CORPORATION

Semiconductor Company

Website: http://www.semicon.toshiba.co.jp/eng
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