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ACAUHON / WARNING

« The information in this publication has been carefully checked and is believed to be
accurate; however, no responsibility is assumed for inaccuracies.

« Sanken reserves the right to make changes without further notice to any products herein
in the interest of improvements in the performance, reliability, or manufacturability of its
products. Before placing an order, Sanken advises its customers to obtain the latest
version of the relevant information to verify that the information being relied upon is
current.

« Application and operation examples described in this catalog are quoted for the sole
purpose of reference for the use of the products herein and Sanken can assume no
responsibility for any infringement of industrial property rights, intellectual property rights
or any other rights of Sanken or any third party which may result from its use.

* When using the products herein, the applicability and suitability of such products for the
intended purpose or object shall be reviewed at the users responsibility.

« Although Sanken undertakes to enhance the quality and reliability of its products, the
occurrence of failure and defect of semiconductor products at a certain rate is inevitable.
Users of Sanken products are requested to take, at their own risk, preventative measures
including safety design of the equipment or systems against any possible injury, death,
fires or damages to the society due to device failure or malfunction.

e Sanken products listed in this catalog are designed and intended for the use as
components in general purpose electronic equipment or apparatus (home appliances,
office equipment, telecommunication equipment, measuring equipment, etc.).

Before placing an order, the user’s written consent to the specifications is requested.

« When considering the use of Sanken products in the applications where higher reliability
is required (transportation equipment and its control systems, traffic signal control
systems or equipment, fire/crime alarm systems, various safety devices, etc.), please
contact your nearest Sanken sales representative to discuss and obtain written
confirmation of your specifications.

e The use of Sanken products without the written consent of Sanken in the applications
where extremely high reliability is required (aerospace equipment, nuclear power control
systems, life support systems, etc.) is strictly prohibited.

< Anti radioactive ray design is not considered for the products listed herein.

« This publication shall not be reproduced in whole or in part without prior written approval
from Sanken.
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Notes regarding Storage, Characteristics inspection, and Handling precautions

Since reliability can be affected adversely by improper
storage environment and handling methods during
Characteristic tests, please observe the following
cautions.

(a) Cautions for Storage

1. Ensure that storage conditions comply with the
standard temperature (5 to 35°C) and the standard
relative humidity (around 40 to 75%) and avoid
storage locations that experience extreme changes
in temperature or humidity.

2. Avoid direct sunlight, and locations where dust or
harmful gases are present.

3. Reinspect the product, which have been stored for
along time, for rust in leads and solderability.

(b) Cautions for Characteristic Tests and Handling
1. When characteristic tests are carried out on a
product during an incoming inspection and other
standard inspections, protect the product from
surges of power from the test equipment, shorts
between terminals, and faulty connections. Avoid
testing that exceeds standard ratings.

(c) Silicone Grease

When silicone grease is used for mounting a
product on a heat sink it should be applied on the
product's back side and on both sides of the
insulating plate in a thin and even way.
Depending on the kinds of silicone grease, base
oil permeates into the product, resulting in
shortening product's service life. Therefore,
careful selection should be made.

Recommended Silicone Grease
e G-746  Shin-Etsu Chemical Co., Ltd.
¢ YG6260 GE Toshiba Silicones Co., Ltd.
¢ SC102 Dow Corning Toray Silicone Co.,Ltd.

(d) Fastening Torque

When fastening torque is lower than recommended,
thermal resistance increases and radiation effects
decrease. On the contrary, when it is too high, the
screw might be cut down and / or the heat sink
might be deformed. As a result of that, distortion of
the product's frame could arise. In order to avoid
these problems, recommended fastening torque for
each product type is shown in the following.

e Fastening Torque

Package
MT-25 (TO-220)
FM20 (TO-220F)
MT-100 (TO-3P)
FM100 (TO-3PF)

Fastening Torque

0.490 to 0.686N -m (5 to 7kgf-cm)

0.686 to 0.882N -m (7 to 9kgf-cm)

* When the surface of the heatsink where the Full Mold package
is to be mounted is not flat and/or burrs exist around the
mounting hole of the heatsink, the resin of the package might
be cracked even if the torque is lower than the recommended
value.

* When a screw is fastened with an air driver for the Full Mold
package, a large impact is generated at the time of stop, and
the resin may crack even if the torque is lower than the
recommended value. An electric driver, therefore, should be
used instead of an air driver.

(e) Soldering Temperature

In general, the product is subjected to high
temperature when it is mounted on the printed
circuit board, mainly whether by either flow solder
from a Solderbath or manual soldering with a
soldering iron. The testing method and conditions
(JS-C-7021 standards) for the product’s heat
resistance during soldering are:

“Apply 260°C for 10 seconds, and 350°C for 3
seconds at a distance of 1.5mm from the product's
body.” It is highly recommended soldering in as
short atime as possible under the conditions.



Part-Numberin g SySte MS (except for Array and PNPN Switch)

mEx. TM1641S-L

™

16 4 1

S |- L

Reverse voltage
Ex.4: 400V

Current rating
Ex.16: 16A

Add function
C: With built-in reverse diode
D: With built-in Avalanche diode

Product series
TF: Reverse blocking three-terminal thyristor
TM: Bidirection three-terminal thyristor (triac)

Commutation characteristic, etc.
TF series (thyristor)
A: High sensitivity type
TFD series (Thyristor with built-in Avalanche diode)
VBO rank indication (See selection guide)
TM series (triac)
L: For inductive load
R: For resistive load

Package

M: TO-220 (MT-25)
S: TO220F (FM20)

P: TO-3P (MT-100)

Version No. . 10_3pF (FM100)




Selection Guide

Thyristors
Reverse Voltage i

Type Rated Current 500V 200V 500V G?STtE'rg]%r %‘gim Package Page
3A TF321M TF341M TF361M 10 TO-220 6
TF321S TF341S TF361S 15 TO-220F 8
General 5A TF521M TF541M TF561M 15 TO-220 10
purpose TF521S OTF541S OTF561S 15 TO-220F 12
8A TF821M TF841M TF861M 15 TO-220 14
TF821S OTF841S OTF861S 15 TO-220F 16
High 3A TF321M-A TF341M-A TF361M-A 0.1 TO-220 18
sensitivity 5A — TF541S-A TF561S-A 0.2 TO-220F 20
Array 5A x4 circuits — — SLA0201 10 SLA12Pin 22

Thyristor with built-in reverse diode for HID lamp ignition

OUL approved type available

Vbrm (V) ITRM (A) di/dt Part number Package Page
600 430 1200A/us TFC561D TO-220F 24
Thyristor with built-in Avalanche diode
Veo (V) Vbrm (V) Part number ITav) (A) Package Page
303 20 TFD312S-C
55+5 35 TFD312S-F
6515 45 TFD312S-G
10010 80 TFD312S-J
12510 100 TFD312S-K 3 TO-220F 26
150%10 120 TFD312S-L
17512 145 TFD312S-M
20015 170 TFD312S-N
22515 190 TFD312S-0
Triacs (Bidirection three-terminal thyristor)
Reverse Voltage te triqger current
Type Rated Current 200V 00V GIa(fT (r?gg) (r:#ai Package Page
3A TM341M-L TM361M-L 20 TO-220 28
0TM341S-L O0TM361S-L 20 TO-220F 30
5A TM541M-L TM561M-L 20 TO-220 32
0TM541S-L OTM561S-L 20 TO-220F 34
For 8A TM841M-L TM861M-L 30 TO-220 36
inductive 0TM841S-L O0TM861S-L 30 TO-220F 38
load 10A 0TM1041S-L O0TM1061S-L 30 TO-220F 40
12A 0TM1241S-L 0TM1261S-L 30 TO-220F 42
0TM1641S-L 0TM1661S-L 30 TO-220F 44
16A TM1641P-L(L) TM1661P-L (L) 30 TO-3P 46
0TM1641B-L O0TM1661B-L 30 TO-3PF 48
25A 0TM2541B-L 0TM2561B-L 30 TO-3PF 50
3A 0TM341S-R O0TM361S-R 12 TO-220F 52
resﬁ;)trive 5A O0TM541S-R OTM561S-R 12 TO-220F 54
load 10A 0TM1041S-R OTM1061S-R 7 TO-220F 56
12A 0TM1241S-R 0TM1261S-R 8 TO-220F 58
Array 1.2A x3 circuits STA203A — 3 STA8Pin 60
1.0A x4 circuits STA221A — 3 STA10Pin 62
OUL approved type available
PNPN Swich
Veo (V) VDRM (V) Part number ITRMS) (A) Package Page
120 to 138 90 ETO013
133 to 147 115 ETO014 .
142 to 157 115 ETO15 06 Axial 66
190 to 170 170 ET020




Index by Part Number

Part number Explanation Page
ETO13 PNPN Switch, VBo=120 to 138V, Axial package 64
ETO15 PNPN Switch, VBo=142 to 157V, Axial package 64
ETO20 PNPN Switch, VBo=190 to 210V, Axial package 64
SLAO201 Thyristor array, 600V, 5A X4 circuits, SIP12Pin package 22
STA203A Triac array, 400V, 1.2A X3 circuits, SIP8Pin package 60
STA221A Triac array, 400V, 1.0A X4 circuits, SIP10Pin package 62
TF321M General purpose thyristor, 200V, 3A, TO-220 package 6
TF321M-A High sensitivity thyristor, 200V, 3A, TO-220 package 18
TF321S General purpose thyristor, 200V, 3A, TO-220F package 8
TF341M General purpose thyristor, 400V, 3A, TO-220 package 6
TF341M-A High sensitivity thyristor, 400V, 3A, TO-220 package 18
TF341S General purpose thyristor, 400V, 3A, TO-220F package 8
TF361M General purpose thyristor, 600V, 3A, TO-220 package 6
TF361M-A High sensitivity thyristor, 600V, 3A, TO-220 package 18
TF361S General purpose thyristor, 600V, 3A, TO-220F package 8
TF521M General purpose thyristor, 200V, 5A, TO-220 package 10
TF521S General purpose thyristor, 200V, 5A, TO-220F package 12
TF541M General purpose thyristor, 400V, 5A, TO-220 package 10
TF541S General purpose thyristor, 400V, 5A, TO-220F package 12
TF541S-A High sensitivity thyristor, 400V, 5A, TO-220F package 20
TF561M General purpose thyristor, 600V, 5A, TO-220 package 10
TF561S General purpose thyristor, 600V, 5A, TO-220F package 12
TF561S-A High sensitivity thyristor, 600V, 5A, TO-220F package 20
TF821M General purpose thyristor, 200V, 8A, TO-220 package 14
TF821S General purpose thyristor, 200V, 8A, TO-220F package 16
TF841M General purpose thyristor, 400V, 8A, TO-220 package 14
TF841S General purpose thyristor, 400V, 8A, TO-220F package 16
TF861M General purpose thyristor, 600V, 8A, TO-220 package 14
TF861S General purpose thyristor, 600V, 8A, TO-220F package 16
TFC561D Thyristor with built-in reverse diode for HID lamp ignition, TO-220S package 24
TFD312S-C Thyristor with built-in avalanche diode, 3A, VBo=30V, TO-220F package 26
TFD312S-F Thyristor with built-in avalanche diode, 3A, VBo=55V, TO-220F package 26
TFD312S-G Thyristor with built-in avalanche diode, 3A, VBo=65V, TO-220F package 26
TFD312S-J Thyristor with built-in avalanche diode, 3A, VBo=100V, TO-220F package 26
TFD312S-K Thyristor with built-in avalanche diode, 3A, VBo=125V, TO-220F package 26
TFD312S-L Thyristor with built-in avalanche diode, 3A, VBo=150V, TO-220F package 26
TFD312S-M Thyristor with built-in avalanche diode, 3A, VBo=175V, TO-220F package 26
TFD312S-N Thyristor with built-in avalanche diode, 3A, VBo=200V, TO-220F package 26
TFD312S-0O Thyristor with built-in avalanche diode, 3A, VBo=225V, TO-220F package 26
TM1041S-L Triac for inductive load, 400V, 10A, TO-220F package 40
TM1041S-R Triac for resistive load, 400V, 10A, TO-220F package 56
TM1061S-L Triac for inductive load, 600V, 10A, TO-220F package 40
TM1061S-R Triac for resistive load, 600V, 10A, TO-220F package 56
TM1241S-L Triac for inductive load, 400V, 12A, TO-220F package 42
TM1241S-R Triac for resistive load, 400V, 12A, TO-220F package 58
TM1261S-L Triac for inductive load, 600V, 12A, TO-220F package 42
TM1261S-R Triac for resistive load, 600V, 12A, TO-220F package 58
TM1641B-L Triac for inductive load, 400V, 16A, TO-3PF package 48
TM1641P-L(L) Triac for inductive load, 400V, 16A, TO-3P package 46
TM1641S-L Triac for inductive load, 400V, 16A, TO-220F package 44
TM1661B-L Triac for inductive load, 600V, 16A, TO-3PF package 48
TM1661P-L(L) Triac for inductive load, 600V, 16A, TO-3P package 46
TM1661S-L Triac for inductive load, 600V, 16A, TO-220F package 44
TM2541B-L Triac for inductive load, 400V, 25A, TO-3PF package 50
TM2561B-L Triac for inductive load, 600V, 25A, TO-3PF package 50
TM341M-L Triac for inductive load, 400V, 3A, TO-220 package 28
TM341S-L Triac for inductive load, 400V, 3A, TO-220F package 30
TM341S-R Triac for resistive load, 400V, 3A, TO-220F package 52
TM361M-L Triac for inductive load, 600V, 3A, TO-220 package 28
TM361S-L Triac for inductive load, 600V, 3A, TO-220F package 30
TM361S-R Triac for resistive load, 600V, 3A, TO-220F package 52
TM541M-L Triac for inductive load, 400V, 5A, TO-220 package 32
TM541S-L Triac for inductive load, 400V, 5A, TO-220F package 34
TM541S-R Triac for resistive load, 400V, 5A, TO-220F package 54
TM561M-L Triac for inductive load, 600V, 5A, TO-220 package 32
TM561S-L Triac for inductive load, 600V, 5A, TO-220F package 34
TM561S-R Triac for resistive load, 600V, 5A, TO-220F package 54
TM841M-L Triac for inductive load, 400V, 8A, TO-220 package 36
TM841S-L Triac for inductive load, 400V, 8A, TO-220F package 38
TM861M-L Triac for inductive load, 600V, 8A, TO-220 package 36
TM861S-L Triac for inductive load, 600V, 8A, TO-220F package 38




TO-220 3A Thyristor

TF321M / TF341M / TF361M

m Features External Dimensions
« Repetitive peak off-state voltage: Vbrm=200, 400, 600V (ot mom) [ ] 2amax

e Average on-state current: Itav)=3A
¢ Gate trigger current: IcT=10mA max

16.7max

£ l
£
N +02
S 00.65-01
- }L 1,702
T
(1). Cathode (K) a. Part Number
(2). Anode (A) b. Lot Number
(3). Gate(G)
@6 Weight: Approx. 2.6g

m Absolute Maximum Ratings

Ratings i .
Parameter Symbol Unit Conditions
TF321M | TF341M | TF361M

Repetitive peak off-state voltage VDRM 200 400 600 \%
Repetitive peak reverse voltage VRRM 200 400 600 \ .

— Tj=-40 to +125°C, Rek=1kQ
Non-repetitive peak off-state voltage Vbsm 300 500 700 \
Non-repetitive peak reverse voltage VRsm 300 500 700 \
Average on-state current IT(Av) 3.0 A 50Hz Half-cycle sinewave, Continuous current, Tc=102°C
RMS on-state current IT(RMS) 4.7 A
Surge on-state current ITsm 60 A 50Hz Half-cycle sinewave, Single shot, Non-repetitive, Tj=125°C
Peak forward gate current IFem 2.0 A

f=50Hz, duty =10%
Peak forward gate voltage VFEGM 10 \%
Peak reverse gate voltage VRGM 5.0 \ f=50Hz
Peak gate power loss Pem 5.0 w f=50Hz, duty =10%
Average gate power loss Pg(av) 0.5 W
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C
m Electrical Characteristics
Ratings . -,
Parameter Symbol - Unit Conditions
min typ max
Off-state current IDRM 2.0 mA )
Tj=125°C, Vp=VDRM(VRRM), Rek=1kQ
Reverse current IRRM 2.0 mA
On-state voltage V™ 1.4 \% Tc=25°C, ITMm=5A
Gate trigger voltage Vet 1.5 \%
- Vp=6V, RL=10Q, Tc=25°C

Gate trigger current leT 2.0 10 mA
Gate non-trigger voltage VGb 0.1 \% Vp=1/2%xVpRrMm, Tj=125°C, Rek=1kQ
Holding current IH 4.0 mA Rek=1kQ, Tj=25°C
Critical rate-of-rise of off-state voltage dv/dt 50 V/IuS Vp=1/2 xVpRrm, Tj=125°C, Rek=1kQ, Cck=0.033uF
Turn-off time tq 30 uS Tc=25°C
Thermal resistance Rth 3.0 °C/W Junction to case




TF321M / TF341M / TF361M
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TO-220F 3A Thyristor

TF321S, TF341S, TF361S

m Features External Dimensions
L. (Unit: mm) 402 10.0702
¢ Repetitive peak off-state voltage: Vbrm=200, 400, 600V 83 -
e Average on-state current: Itay)=3A - %ﬁ fbl%‘%
. RPN
¢ Gate trigger current: IcT=15mA max 2 ==
. . o8| a3
e Isolation voltage: Viso=1500V (50Hz Sine wave, RMS) 2l |be
< +0.15
IR jE 1.3fO .
= 1.35™
% 0.85-8%
254 254 0.45-83|] | 2.4%02
2 2iO.Z
i (1). Cathode (K) a. Part Number
& (2). Anode (A) b. Lot Number
{ = i = ) (3). Gate(G)
1 @E Weight: Approx. 2.1g
m Absolute Maximum Ratings
Ratings . .
Parameter Symbol Unit Conditions
TF321S | TF341S | TF361S
Repetitive peak off-state voltage VDRM 200 400 600 \%
Repetitive peak reverse voltage VRRM 200 400 600 \ .
— Tj=-40 to +125°C, Rek=1kQ
Non-repetitive peak off-state voltage Vbsm 300 500 700 \
Non-repetitive peak reverse voltage VRsm 300 500 700 \
Average on-state current IT(AV) 3.0 A 50Hz Half-cycle sinewave, Continuous current, Tc=93°C
RMS on-state current IT (RMS) 4.7 A
Surge on-state current ITsm 60 A 50Hz Half-cycle sinewave, Single shot, Non-repetitive, Tj=125°C
Peak forward gate current IFem 2.0 A
f=50Hz, duty =10%
Peak forward gate voltage VEGMm 10 \%
Peak reverse gate voltage VRGM 5.0 \ f=50Hz
Peak gate power loss Pem 5.0 W f=50Hz, duty =10%
Average gate power loss PG (av) 0.5 w
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C
Isolation voltage Viso 1500 \% 50Hz Sine wave, RMS, Terminal to Case, 1 min.
m Electrical Characteristics
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
Off-state current IDRM 2.0 mA )
Tj=125°C, Vb=VbprM(VRRM), Rck=1kQ
Reverse current IRRM 2.0 mA
On-state voltage V™M 1.4 \Y Tc=25°C, Itm=5A
Gate trigger voltage VGt 0.7 1.5 \%
- Vp=6V, RL=10Q, Tc=25°C
Gate trigger current leT 3.0 15 mA
Gate non-trigger voltage VGb 0.1 \% Vp=1/2xVprM, Tj=125°C, Rek=1kQ
Holding current IH 5.0 mA Rek=1kQ, Tj=25°C
Critical rate-of-rise of off-state voltage dv/dt 50 V/us Vb=1/2xVprm, Tj=125°C, Rek=1kQ, Cck=0.033pF
Turn-off time tq 30 uS Tc=25°C
Thermal resistance Rth 5.0 °C/W Junction to case




TF321S, TF341S, TF361S
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TO-220 5A Thyristor

TES21M, TF541M, TFS61M

m Features External Dimensions 5 oma
. (Unit: mm) 10.41 -
« Repetitive peak off-state voltage: Vbrm=200, 400, 600V I 2.1max
¢ Average on-state current: Itiav)=5A §,3i \\ I
. 8| o
. — ||
e Gate trigger current: lcT=15mA max g, ety
S|, a1
; )
E n
N 0.2
S 00.65-01
“» l.7t02
T
(1). Cathode (K) a. Part Number
E (2). Anode (A) b. Lot Number
(3). Gate (G)
1 @E) Weight: Approx. 2.6g
m Absolute Maximum Ratings
Ratings . .
Parameter Symbol Unit Conditions
TF521M | TF541M | TF561M
Repetitive peak off-state voltage VDRM 200 400 600 \%
Repetitive peak reverse voltage VRRM 200 400 600 \% .
— Tj=-40 to +125°C, Rek=1kQ
Non-repetitive peak off-state voltage Vbsm 300 500 700 \%
Non-repetitive peak reverse voltage VRsSM 300 500 700 \%
Average on-state current IT(AV) 5.0 A 50Hz Half-cycle sinewave, Continuous current, Tc=96°C
RMS on-state current IT(RMS) 7.8 A
Surge on-state current ITsm 80 A 50Hz Half-cycle sinewave, Single shot, Non-repetitive, Tj=125°C
Peak forward gate current IFGm 2.0 A
f=50Hz, duty =10%
Peak forward gate voltage VFGM 10 \%
Peak reverse gate voltage VRGM 5.0 \% f=50Hz
Peak gate power loss Pcm 5.0 w f=50Hz, duty =10%
Average gate power loss Pcav) 0.5 W
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —-40 to +125 °C
m Electrical Characteristics
Ratings . -,
Parameter Symbol - Unit Conditions
min typ max
Off-state current IDRM 2.0 mA .
Tj=125°C, Vb=VDRM(VRRM), RGk=1kQ
Reverse current IRRM 2.0 mA
On-state voltage VTm 1.4 \% Tc=25°C, ITm=10A
Gate trigger voltage \% 1.5 \%
199 9 et Vb=6V, RL=10Q, Tc=25°C
Gate trigger current leT 3.0 15 mA
Gate non-trigger voltage VeD 0.1 \ Vb=1/2%VprM, Tj=125°C, Rck=1kQ
Holding current IH 4.0 mA Rek=1kQ, Tj=25°C
Critical rate-of-rise of off-state voltage dv/dt 50 V/uSs Vb=1/2xVpRrm, Tj=125°C, Rek=1kQ, Cck=0.033uF
Turn-off time tq 30 uS Tc=25°C
Thermal resistance Rth 3.0 °C/W Junction to case
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TFS521M, TF541M, TF561M

V71— it Characteristics (max)
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TO-220F 5A Thyristor

TFES21S, TF541S, TF561S

m Features External Dimensions
- (Unit: mm) 933792 100402
¢ Repetitive peak off-state voltage: Vbrm=200, 400, 600V : :
e Average on-state current: Itav)=5A . ;L §OL %63
. o o<
« Gate trigger current: laT=15mA max G a——
. . - g | [aC—
e Isolation voltage: Viso=1500V (50Hz Sine wave, RMS) | |bog
. .~ I 1.35t0 15
o UL approved type available g g Jﬁ | 354015
- 2057
254 2.54 0.45t32fu 2.4%02
2.2‘&0 2
- (1). Cathode (K) a. Part Number
= [da] (2). Anode (A) b. Lot Number
{ i ) (3). Gate(G)
1) (23 Weight: Approx. 2.1g
m Absolute Maximum Ratings
Ratings . .
Parameter Symbol Unit Conditions
TF521S | TF541S | TF561S
Repetitive peak off-state voltage VDRM 200 400 600 \%
Repetitive peak reverse voltage VRRM 200 400 600 \% .
— Tj=-40 to +125°C, Rek=1kQ
Non-repetitive peak off-state voltage Vbsm 300 500 700 \%
Non-repetitive peak reverse voltage VRsM 300 500 700 \%
Average on-state current ITav) 5.0 A 50Hz Half-cycle sinewave, Continuous current, Tc=87°C
RMS on-state current ITRMS) 7.8 A
Surge on-state current ITsm 80 A 50Hz Half-cycle sinewave, Single shot, Non-repetitive, Tj=125°C
Peak forward gate current IFGm 2.0 A
f=50Hz, duty =10%
Peak forward gate voltage VFGM 10 \%
Peak reverse gate voltage VRGM 5.0 \% f=50Hz
Peak gate power loss Pem 5.0 ' f=50Hz, duty =10%
Average gate power loss PG(av) 0.5 W
Junction temperature Tj —-40 to +125 °C
Storage temperature Tstg —-40 to +125 °C
Isolation voltage Viso 1500 \Y 50Hz Sine wave, RMS, Terminal to Case, 1 min.
m Electrical Characteristics
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
Off-state current IDRM 2.0 mA )
Tj=125°C, Vp=VDRM(VRRM), RGk=1kQ
Reverse current IRRM 2.0 mA
On-state voltage VTm 1.4 \% Tc=25°C, Itm=10A
Gate trigger voltage VeT 1.5 \%
- Vb=6V, RL=10Q, Tc=25°C
Gate trigger current leT 3.0 15 mA
Gate non-trigger voltage Veb 0.1 \% Vp=1/2 xVpRM, Tj=125°C, Rek=1kQ
Holding current IH 4.0 mA Rcek=1kQ, Tj=25°C
Critical rate-of-rise of off-state voltage dv/dt 50 V/uS Vb=1/2 xVpRrM, Tj=125°C, Rek=1kQ, Cek=0.033uF
Turn-off time tq 30 uSs Tc=25°C
Thermal resistance Rth 4.0 °C/W Junction to case
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TF521S, TF541S, TF561S

V71— It Characteristics (max)
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TO-220 8A Thyristor

TF821M, TF841M, TF861M

m Features External Dimensions s oma
¢ Repetitive peak off-state voltage: Vbrm=200, 400, 600V ot mm) \M* L 2.amax

e Average on-state current: ITav)=8A
e Gate trigger current: Ict=15mA max

16.7max

12.0 min

(1). Cathode (K) a. Part Number
(2). Anode (A) b. Lot Number
(3). Gate(G)

1E@E Weight: Approx. 2.6g
m Absolute Maximum Ratings
Ratings . "
Parameter Symbol Unit Conditions
TF821M | TF841M | TF861M

Repetitive peak off-state voltage VDRM 200 400 600 \%
Repetitive peak reverse voltage VRRM 200 400 600 \% _

— Tj=-40 to +125°C, Rek=1kQ
Non-repetitive peak off-state voltage Vbsm 300 500 700 \%
Non-repetitive peak reverse voltage VRsMm 300 500 700 \%
Average on-state current IT(av) 8.0 A 50Hz Half-cycle sinewave, Continuous current, Tc=83°C
RMS on-state current IT(R™S) 12.6 A
Surge on-state current ITsm 120 A 50Hz Half-cycle sinewave, Single shot, Non-repetitive, Tj=125°C
Peak forward gate current IFGm 2.0 A

f=50Hz, duty =10%
Peak forward gate voltage VFGM 10 \%
Peak reverse gate voltage VRGM 5.0 \% f=50Hz
Peak gate power loss Pem 5.0 W f=50Hz, duty =10%
Average gate power loss PG av) 0.5 W
Junction temperature Tj —-40 to +125 °C
Storage temperature Tstg —40 to +125 °C
m Electrical Characteristics
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
Off-state current IDRM 2.0 mA .
Tj=125°C, Vp=VDRM(VRRM), RGk=1kQ
Reverse current IRRM 2.0 mA
On-state voltage V™ 1.4 \Y Tc=25°C, ItTm=15A
Gate trigger voltage \ers 1.5 \%
- VD=6V, RL=10Q, Tc=25°C

Gate trigger current leT 5.0 15 mA
Gate non-trigger voltage Veb 0.1 \Y Vp=1/2%xVDpRrM, Tj=125°C, Rek=1kQ
Holding current IH 4.0 mA Rek=1kQ, Tj=25°C
Critical rate-of-rise of off-state voltage dv/dt 50 V/uS Vb=1/2xVpRrM, Tj=125°C, Rek=1kQ, Cck=0.033uF
Turn-off time tq 30 usS Tc=25°C
Thermal resistance Rth 2.7 °C/W Junction to case
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TF821M, TF841M, TF861M

V71— it Characteristics (max)
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TO-220F 8A Thyristor

TF821S, TF841S, TF861S

m Features External Dimensions
. Unit: mm) +0.2 0.2
¢ Repetitive peak off-state voltage: Vbrm=200, 400, 600V ( 83 100
e Average on-state current: Itav)=8A . 5; %.OL%G}
: 8| ey
« Gate trigger current: IleT=15mA max o —
. . g | [ac
« Isolation voltage: Viso=1500V (50Hz Sine wave, RMS) "] |bogy
. g Il.ssio,lS
o UL approved type available g B ME - 35£015
o +0.2
a 0.85-01
254 254 0.45°83|| | 2.4%02
2 2t0v2
- (1). Cathode (K) a. Part Number
. (2). Anode (A) b. Lot Number
{ =5 ) (3). Gate(G)
1 @E) Weight: Approx. 2.1g
m Absolute Maximum Ratings
Ratings . "
Parameter Symbol Unit Conditions
TF821S | TF841S | TF861S
Repetitive peak off-state voltage VDRM 200 400 600 \%
Repetitive peak reverse voltage VRRM 200 400 600 \% )
— Tj=-40 to +125°C, Rek=1kQ
Non-repetitive peak off-state voltage Vbsm 300 500 700 \%
Non-repetitive peak reverse voltage VRsMm 300 500 700 \%
Average on-state current IT(Av) 8.0 A 50Hz Half-cycle sinewave, Continuous current, Tc=87°C
RMS on-state current IT(RMS) 12.6 A
Surge on-state current ITsm 120 A 50Hz Half-cycle sinewave, Single shot, Non-repetitive, Tj=125°C
Peak forward gate current IFGm 2.0 A
f=50Hz, duty =10%
Peak forward gate voltage VFGMm 10 \%
Peak reverse gate voltage VRGM 5.0 \% f=50Hz
Peak gate power loss Pem 5.0 W f=50Hz, duty =10%
Average gate power loss Pc(av) 0.5 w
Junction temperature Tj —-40 to +125 °C
Storage temperature Tstg —40 to +125 °C
Isolation voltage Viso 1500 \% 50Hz Sine wave, RMS, Terminal to Case, 1 min.
m Electrical Characteristics
Ratings . "
Parameter Symbol - Unit Conditions
min typ max
Off-state current IDRM 2.0 mA )
Tj=125°C, Vp=VDRM(VRRM), Rck=1kQ
Reverse current IRRM 2.0 mA
On-state voltage V1™ 1.4 \% Tc=25°C, ITm=15A
Gate trigger voltage Vet 1.5 \%
- Vp=6V, RL=10Q, Tc=25°C
Gate trigger current leT 5.0 15 mA
Gate non-trigger voltage Vebp 0.1 \% Vp=1/2xVprM, Tj=125°C, Rek=1kQ
Holding current IH 4.0 mA Rek=1kQ, Tj=25°C
Critical rate-of-rise of off-state voltage dv/dt 50 V/uS Vb=1/2 xVpRrM, Tj=125°C, Rek=1kQ, Cck=0.033uF
Turn-off time tq 30 uSsS Tc=25°C
Thermal resistance Rth 3.6 °C/W Junction to case
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TF821S, TF841S, TF861S

V71— It Characteristics (max)
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TO-220 3A High sensitive Thyristor

TF321M-A, TF341M-A, TF361M-A

m Features External Dimensions 5 oma
. (Unit: mm) 10.4 -
« Repetitive peak off-state voltage: Vbrm=200, 400, 600V [ 21max
¢ Average on-state current: Itav)=3A lii D I
. .. . 3 @ N
¢ High sensitive Gate trigger Current: Ic1=0.1mA max E — wsa501 [
Al (s3]
- |
E n
3 +0.2
— [J0.65-0.1
}L 1,702
T
(1). Cathode (K) a. Part Number
E (2). Anode (A) b. Lot Number
(3). Gate(G)
1)@E) Weight: Approx. 2.69
m Absolute Maximum Ratings
Ratings . .
Parameter Symbol Unit Conditions
TF321M-A | TF341M-A | TF361M-A
Repetitive peak off-state voltage VDRM 200 400 600 \%
Repetitive peak reverse voltage VRRM 200 400 600 \% .
— Tj=-40 to +125°C, Rek=1kQ
Non-repetitive peak off-state voltage Vbsm 300 500 700 \%
Non-repetitive peak reverse voltage VRsm 300 500 700 \%
Average on-state current IT(AV) 3.0 A 50Hz Half-cycle sinewave, Continuous current, Tc=87°C
RMS on-state current ITRMS) 4.7 A
Surge on-state current ITsm 60 A 50Hz Half-cycle sinewave, Single shot, Non-repetitive, Tj=125°C
Peak forward gate current IFGm 2.0 A
f=50Hz, duty =10%
Peak forward gate voltage VFGMm 10 \%
Peak reverse gate voltage VRGM 5.0 \% f=50Hz
Peak gate power loss Pem 5.0 W f=50Hz, duty =10%
Average gate power loss PG av) 0.5 w
Junction temperature Tj —-40 to +110 °C
Storage temperature Tstg —40 to +125 °C
m Electrical Characteristics
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
Off-state current IDRM 1.0 mA )
Tj=125°C, Vb=VDRM(VRRM), Rek=1kQ
Reverse current IRRM 1.0 mA
On-state voltage V1™ 1.4 \% Tc=25°C, Itm=5A
Gate trigger voltage VGt 1 \%
- Vb=6V, RL=10Q, Tc=25°C
Gate trigger current leT 0.1 mA
Gate non-trigger voltage \Zelv) 0.1 \% Vp=1/2xVpRrMm, Tj=125°C, Rek=1kQ
Holding current IH 1.0 mA Rek=1kQ, Tj=25°C
Critical rate-of-rise of off-state voltage dv/dt 20 V/uSs Vb=1/2xVpRrm, Tj=125°C, Rek=1kQ, Cck=0.033uF
Turn-off time tq 30 185 Tc=25°C
Thermal resistance Rth 3.0 °C/W Junction to case
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TF321M-A, TF341M-A, TF361M-A

V71— It Characteristics (max)
100 —T

50 =

10

J T
é‘sac
‘2508\\

S

—

On-state current it (A)
(4]
T
7

0.5
0.3

1.0 2.0 3.0 4.0
On-state voltage V71 (V)

IT(av)—PT(av) Characteristics

L Errrs— ‘ [

6: Conduction angle [ DC/]
s 6 : 180 //
= 016 l180° 150941 A
g 5 120
o
_ 0 /Y,
g N/
g 4 60! 4
g 74
g 0=30°
©
g /
5 , /,
[}
(=)
[
s 1l
z

0 |
0 1 2 3 4 5

Average on-state current It(av) (A)

Pulse trigger temperature

Characteristics Vgt (Typical)
50

10 |44

DC gate trigger
)/VGT (voltage at 25"C)

Gate trigger voltage
at Taand tw
7

[,

Vgt (

1 10 102 108
Pulse width tw (us)

Vet temperature Characteristics

(Tyfgcal) (Vo=6V, RL=100Q)

o
©

o
o

o
IS

Gate trigger voltage Ver (V)

o
)

-40 0 25 50 75 100 125
Junction temperature Tj (°C)

ITsm Ratings

80 Initial junction temperature

Tj=125°C
Itsm

§ 10ms [a—| T
% 60 1cycle [#—|
=
=
[=
£ N
3 N
3 40 SN
o 0
| \
g \‘~._
S I
GE)’ 20
3
)

0

1 5 10 50 100

Number of cycle

IT(av)—Tc Ratings

150
50Hz Half-cycle sinewave
8: Conduction angle
125 L
56 o0°[ e [180°
~ P—
5 —
= 100 N "~
o SN B
2 N
g7 AREEERIE o
[}
s HNERNEEELE [}
H [=>]
e
< 50
[72]
[
[$)
25
0
0 1 2 3 4 5

Average on-state current It(av) (A)

Pulse trigger temperature
Characteristics gt (Typical)

50 "
I?T\Eo%
\ B
10 \

)

DC gate trigger
current at 25°C

4

)/1er(

Gate trigger current
at Taand tw

-

igt(

1 10 102 108
Pulse width tw (ps)

IeT temperature Characteristics
(Tsz)LcaD (Vo=6V, RL=100Q)

\
\

n
o

=
o

Gate trigger current lgT (LA)

-40 0 25 50 75 100 125
Junction temperature Tj (°C)

Gate Characteristics
12

10

4
L2 00

Gate voltage Vor (V)

0 1 2 3
Gate current icr (A)

Transient thermal resistance
Characteristics (Junction to case)

10
3
<
9
=
=
=l
=il
I} it
2 — ]
g ! g
T
£
7
=
€
K}
(%]
C
[
Fooa
1 10 102 108 104
t, Time (ms)

19



TO-220F 5A High sensitive Thyristor

TFS541S-A, TF561S-A

m Features External Dimensions 49402
it Unit: mm) +0.2 +0.2 D
¢ Repetitive peak off-state voltage: Vbrm=400, 600V ( 983 100
¢ Average on-state current: Itav)=5A . glr %,L%G’
. " . S| @)
« High sensitive Gate trigger current: IcT=0.2mA max o =
. . g | [ac
« Isolation voltage: Viso=1500V (50Hz Sine wave, RMS) ") |bogy
S 11.35t0'15
E ?:%,7 jE 1.35%0.15
3 0.8578%
254 254 0.450%) | 2.4%02
2.210.2
- (1). Cathode (K) a. Part Number
A (2). Anode (A) b. Lot Number
( i } (3). Gate(G)
1)) Weight: Approx. 2.1g
m Absolute Maximum Ratings
Ratings . "
Parameter Symbol Unit Conditions
TF541S-A TF561S-A
Repetitive peak off-state voltage VDRM 400 600 \%
Repetitive peak reverse voltage VRRM 400 600 \% )
— Tj=-40 to +125°C, Rck=470Q
Non-repetitive peak off-state voltage Vbsm 500 700 \%
Non-repetitive peak reverse voltage VRsMm 500 700 \%
Average on-state current IT(Av) 5.0 A 50Hz Half-cycle sinewave, Continuous current, Tc=88°C
RMS on-state current IT(RMS) 7.8 A
Surge on-state current ITsm 80 A 50Hz Half-cycle sinewave, Single shot, Non-repetitive, Tj=125°C
Peak forward gate current IFGm 2.0 A
f=50Hz, duty =10%
Peak forward gate voltage VFGMm 10 \%
Peak reverse gate voltage VRGM 5.0 \% f=50Hz
Peak gate power loss Pem 5.0 W f=50Hz, duty =10%
Average gate power loss Pc(av) 0.5 w
Junction temperature Tj —-40 to +125 °C
Storage temperature Tstg —40 to +125 °C
Isolation voltage Viso 1500 \% 50Hz Sine wave, RMS, Terminal to Case, 1 min.
m Electrical Characteristics
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
Off-state current IDRM 2.0 mA )
Tj=125°C, Vp=VDRM(VRRM), Rck=1kQ
Reverse current IRRM 2.0 mA
On-state voltage V1™ 1.4 \% Tc=25°C, ITm=10A
Gate trigger voltage Vet 1.5 \%
- Vp=6V, RL=10Q, Tc=25°C
Gate trigger current leT 0.03 0.2 mA
Gate non-trigger voltage Vebp 0.1 \% Vp=1/2xVprM, Tj=125°C, Rek=1kQ
Holding current IH 4.0 mA Rek=1kQ, Tj=25°C
Critical rate-of-rise of off-state voltage dv/dt 20 V/uS Vb=1/2 xVpRrM, Tj=125°C, Rek=1kQ, Cck=0.033uF
Turn-off time tq 30 uSsS Tc=25°C
Thermal resistance Rth 4.0 °C/W Junction to case
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TF541S-A, TF561S-A
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5A 600V 4 circuits Thyristor array

SLAO0201

m Features External Dimensions
. . (Unit: mm)
e 5A 4 Thyristors combined one package s1.0%02 3230
. 93.2%015 24 Afzg 4.8%02
¢ Repetitive peak off-state voltage: Vbrv=600V 1647 [z
e Average on-state current: It(av)=5A . £ & .
¢ Gate trigger current: IsT=10mA max EEH 5 al__——— ] g
BEF b 3
é ] ‘ [ ﬁ Thyl Thy2 Thy3 Thy4
.% Pin1 ‘ 12 .
1.0%0.15 gjggg; 055781 2.2*7
110P2.54%07=p7 g4t01 N 12345678 9101112
31.5max . 1,4,7,10: Gate (G)
i a. Part Number 2,5, 8, 11 : Cathode (K)
{ommmoonomon oo | b. Lot Number 3,6,9, 12 : Anode (A)
1234567 89101112 .
GKAGKAGKAGKA Weight: Approx. 6.1g
m Absolute Maximum Ratings
Parameter Symbol Ratings Unit Conditions
Repetitive peak off-state voltage VDRM 600 \%
Repetitive peak reverse voltage VRRM 600 \% .
— Tj=-40 to +125°C, Rek=1kQ
Non-repetitive peak off-state voltage Vbsm 650 \%
Non-repetitive peak reverse voltage VRsm 650 \
Average on-state current IT(AV) 5.0 A 50Hz Half-cycle sinewave, Conduction angle 180°, Continuous current
RMS on-state current IT(RMS) 7.8 A
Surge on-state current ITsm 80 A 50Hz Half-cycle sinewave, Single shot, Non-repetitive, Tj=125°C
Peak forward gate current IFem 2.0 A
f=50Hz, duty =10%
Peak forward gate voltage VFGm 10 \%
Peak reverse gate voltage VRGM 5.0 \% f=50Hz
Peak gate power loss Pem 5.0 w f=50Hz, duty =10%
Average gate power loss PG(av) 0.5 w
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C
m Electrical Characteristics
Ratings . -
Parameter Symbol - Unit Conditions
min typ max
2.0 mA Tj=125°C, Vp=600V, Rck=1kQ
Off-state current IDRM -
100 HA Tj=25°C, Vp=600V, Rek=1kQ
2.0 mA Tj=125°C, Vb=600V, Rek=1kQ
Reverse current IRRM -
100 HA Tj=25°C, Vp=600V, Rek=1kQ
On-state voltage V1™ 1.4 \% Tc=25°C, lItm=10A
Gate trigger voltage \es 0.7 1.5 \%
- Vp=6V, RL=10Q, Tc=25°C
Gate trigger current leT 5.0 10 mA
Gate non-trigger voltage VGb 0.1 \% Vp=1/2 xVprM, Tj=125°C, Rek=1kQ
Holding current IH 4.0 mA Rek=1kQ, Tj=25°C
Critical rate-of-rise of off-state voltage dv/dt 50 V/us Vb=1/2 xVpRrM, Tj=125°C, Rek=1kQ, Cek=0.033uF
o 4 Without Heatsink, Tj=25°C, All elements operation
Total power dissipation Pt wW —— - -
32 With infinite Heatsink, Tj=25°C, All elements operation

22



SLAO201



T0-220S Thyristor with built-in reverse diode for HID lamp ignition
TFCS561D

m Features External Dimensions
L. (Unit: mm) 4.44%02
¢ Repetitive peak off-state voltage: Vbrv=600V w0042 T = g0
¢ Repetitive peak surge on-state current: ItTrRm=430A
o Critical rate-of-rise of on-state current: di/dt=1200A /us I_{}_I a9 %
e Gate trigger current: Ict=20mA max ; L
. . . . ot02 R 59402
« With built-in reverse diode R . 2
%
2'5410.5 2‘54t05 T OAtUl
[ (1). Cathode (K)
1) @ @ (2). Anode (A)
(3). Gate(G)
Weight: Approx. 1.5g
m Absolute Maximum Ratings
Parameter Symbol Ratings Unit Conditions
Repetitive peak off-state voltage VDRM 600 \Y Tj=—40 to +125°C, Rek=1kQ
Repetitive surge peak on-state current ITRM 430 A Vp =430V, 100kcycle, Wp=1.3us, Ta=125°C o
Critical rate-of-rise of on-state current di/dt 1200 Alus O
Peak forward gate current IFem 2.0 A f=50Hz, duty=10%
Peak gate power loss Pcm 5.0 w f=50Hz, duty=10%
Average gate power loss PG Av) 0.5 w
Peak reverse gate voltage VRGM 5 \Y f=50Hz
Diode repetitive peak surge forward current IFRM 240 A Vb =430V, 100kcycle, Wp=1.3us, Ta=125°C o
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C

[J The surge current for T=10ms /cycle shall be applied 50 cycles successively, and an interval time shall follow to cool down the junction temperature of the device to 125°C. This process shall be repeated up to 100K cycles.

Measurement circuit

Vb G1 -

100A/div

(Ta=25°C)
o
T
o

e Rt S S T
Co
R R and Tt T

2us/div
m Electrical Characteristics (Ti=25°C)
Ratings . -,
Parameter Symbol = Unit Conditions
min typ max
On-state voltage V™M 1.4 \Y% IT=10A
Gate trigger voltage Vet 1.5 \% Vp=6V, RL=10Q
Gate trigger current leT 20 mA Vb=6V, RL=10Q
Gate non-trigger voltage Vebp 0.1 \Y Vp=480V, Tj=125°C
Holding current IH 2 10.0 mA Rc-k=1kQ, Tj=25°C
Off-state current (1) IbrRM (1) 100 WA Vb=VDRM, Rc-k=1kQ, Tj=25°C
Off-state current (2) IbrRM (2) 1 mA Vb=VDRM, Re-k=1kQ, Tj=125°C
Thermal resistance Rth 4.0 °C/W Junction to case
Diode forward voltage VE 1.4 \ IF=10A
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TO-220F 3A Thyristor with built-in Avalanche diode

TFD312S series

m Features External Dimensions
. o - . (Unit: mm) 10.0%02 +02
« With built-in Avalanche diode — eI
¢ Average on-state current: Itav)=3A 3 %L\‘B@@
@ < g
: . — ERIE A
e Gate trigger current: Ict=10mA max ol L —
g | [aC—
- . H
e Isolation voltage: Viso=1500V(50Hz AC, RMS, 1min.) @l (big &
B TS 28508 G
g +g?—— i il 1.35%015
S @ +02 K
ﬂ- 0.85-0.1
2.54 254 045°8%|| | 2.4%02
22502
- (1). Cathode (K) a. Part Number
Y Y (2). Anode (A) b. Lot Number
( i ) (3). Gate(G)
1) (23 Weight: Approx. 2.1g
m Absolute Maximum Ratings
Parameter Symbol Ratings Unit Conditions
Repetitive peak off-state voltage VDRM ] \4 Tj=—10 to +125°C, Rek=1kQ
Average on-state current IT(AV) 3.0 A 50Hz Half-cycle sinewave, 180°, Continuous current, Tc=92°C
RMS on-state current IT (RMS) 4.7 A
Surge on-state current ITsm 60 A 50Hz Half-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Squared rated current and time product 1’t 18 A’-sec 2ms=t =10ms
Peak forward gate voltage VFGM 1.5 \Y4 f=50Hz, duty =10%0
Peak reverse gate voltage VRGM 5.0 A\ f=50Hz
Peak gate power loss Pcem 5.0 w f=50Hz, duty =10%0
Average gate power loss PG Av) 0.5 w
Junction temperature Tj —10 to +125 °C
Storage temperature Tstg —40 to +125 °C
Isolation voltage Viso 1500 A\ 50Hz Sine wave, RMS, Terminal to case, 1min.
[VDRM
Rank -C -F -G -J -K -L -M -N -O
Ratings 20 35 45 80 100 120 145 170 190
m Electrical Characteristics (Tj=25°C, unless otherwise specified)
Ratings . .
Parameter Symbol = g Unit Conditions
min typ max
1.0 mA Tj=125°C, Vbp=VDRM, Rek=1kQ
Off-state current IDRM -
100 HA Tj=25°C, Vb=VDRM, Rck=1kQ
Breakover voltage VBo O A\
Breakover current IBO 0.2 15 mA
On-state voltage VTm 1.4 \4 ITM=5A
Gate trigger voltage VaT 1.0 A\
- VD=6V, RL=10Q
Gate trigger current leT 0.2 10 mA
Gate non-trigger voltage VaT 0.1 \"4 Vb=VDRM, Tj=125°C, Rek=1kQ
Holding current IH 15 mA Rek=1kQ, Tj=125°C
Critical rate-of-rise of off-state voltage dv/dt 40 V/pus Vb=VDRM, Tj=125°C, Rek=1kQ, Cck=0.033uF
Thermal resistance Rth 5.0 °C/W Junction to case
VBo
Rank -C -F -G -J -K -L -M -N -O
min 27 50 60 90 115 140 163 185 210
Ratings typ 30 55 65 100 125 150 175 200 225
max 33 60 70 110 135 160 187 215 240
Application example
Reg.
Overvoltage detection
TFD3125
Input [ s
o | ik Y/ Load
I

Overcurrent detection

26




TFD312S series

Vr— it Characteristics (max)
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TO-220 3A Triac

TM341M-L, TM361M-L

m Features External Dimensions 5 oma
Y (Unit: mm) 0. bl
« Repetitive peak off-state voltage: Vorm=400, 600V e 2.1max
« RMS on-state current: ITrms)=3A il N iah
. 3 @ N
¢ Gate trigger Current: lst=20mA max (MODE 1, II, Ill) g o1
5« S K 93.75™
S Y [
- )
g 00.65-83
}L 1,702
T
E (1). Terminal 1 (T1) a. Part Number
(2). Terminal 2 (T2) b. Lot Number
(3). Gate(G)
[ERC] Weight: Approx. 2.6g
m Absolute Maximum Ratings
Ratings . .
Parameter Symbol Unit Conditions
TM341M-L TM361M-L
Repetitive peak off-state voltage VDRM 400 600 \
RMS on-state current ITRMS) 3.0 A Conduction angle 360°, Tc=115°C
Surge on-state current ITsm 30 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem 6 \%
Peak gate current lem 0.5 A
Peak gate power loss Pcem 3 w
Average gate power loss Pc(av) 0.3 W
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —-40 to +125 °C
m Electrical Characteristics (Tj=25°C, unless otherwise specified)
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
0.3 2.0 Vb=VDRM, Rek=00, Tj=125°C
Off-state current IDRM mA -
0.1 VD=VDRM, Rgk=00, Tj=25°C
On-state voltage V1™ 1.6 \% Pulse test, ITm=5A
I 0.7 2.0 T, G"
_ I 0.7 2.0 T, G
Gate trigger voltage \es \% Vp=6V, RL=10Q, Tc=25°C —
m 0.8 2.0 T2,G
I\ 0.8 T, G"
I 8 20 T, G
) il 10 20 T, G
Gate trigger current leT mA Vp=6V, RL=10Q, Tc=25°C —
il 12 20 T2,G
I\ 15 T, G
Gate non-trigger voltage Veb 0.2 \% Vb=1/2xVpRrMm, Tj=125°C
Holding current IH 10 mA Vp=6V
Thermal resistance Rth 3.0 °C/W Junction to case
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TM341M-L, TM361M-L
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TO-220F 3A Triac

TM341S-L, TM361S-L

m Features External Dimensions 4502
iy Unit: H( + ]
« Repetitive peak off-state voltage: Vbrm=400, 600V Unitmm) 99,5702 10,0%07
¢ Rms on-state current: Itrms)=3A g %DL%\‘B
. gl
e Gate trigger current: lcT=20mA max (MODE I, II, Il) [ A ——
. . S8 | |[ar
e Isolation voltage: Viso=1500V (50Hz Sine wave, RMS) "o |bOgy
. 5 7 ]:Tl.SSiO 15
o UL approved type available g iﬁ: ey
= «@ +02
@ 0.85-01
2.54 254 0.45°0%] | 24%02
2.2102
- (1). Terminal 1 (T1) a. Part Number
pa (2). Terminal 2 (T2)  b. Lot Number
( = i = } (3). Gate (G)
1@E Weight: Approx. 2.1g
m Absolute Maximum Ratings
Ratings . "
Parameter Symbol Unit Conditions
TM341S-L TM361S-L
Repetitive peak off-state voltage VDRM 400 600 \%
RMS on-state current ITRMS) 3.0 A Conduction angle 360°, Tc=109°C
Surge on-state current ITsm 30 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem 6 \%
Peak gate current lem 0.5 A
Peak gate power loss Pem 3 W
Average gate power loss Pcav) 0.3 w
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C
Isolation voltage Viso 1500 Vrms 50Hz Sine wave, RMS, Terminal to Case, 1 min.
m Electrical Characteristics (Tj=25°C, unless otherwise specified)
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
0.3 2.0 Vb=VDRM, Rek=00, Tj=125°C
Off-state current IDRM mA i
0.1 VD=VDRM, Rgk=00, Tj=25°C
On-state voltage V™ 1.6 \% Pulse test, ITm=5A
1 0.7 2.0 T, G
_ I 0.7 2.0 ., G
Gate trigger voltage Vet \% Vp=6V, RL=10Q, Tc=25°C ——
m 0.8 2.0 T2,G
I\ 0.8 T.,G"
I 8 20 T, G
, I 10 20 T, G
Gate trigger current leT mA Vp=6V, RL=10Q, Tc=25°C —
il 12 20 T2,G
I\ 15 T2, G"
Gate non-trigger voltage Veb 0.2 \% Vp=1/2%xVpRrMm, Tj=125°C
Holding current IH 10 mA Vp=6V
Thermal resistance Rth 5.0 °C/W Junction to case
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TM341S-L, TM361S-L

V1-I7 Characteristics (max) Itsm Ratings Gate Characteristics
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TO-220 5A Triac

TM541M-L, TM561M-L

m Features External Dimensions s.oma
. Unit: e
« Repetitive peak off-state voltage: Vbrm=400, 600V (Unit: mm) AoAmE 2.1max
« RMS on-state current: ITrms)=5A gl N
. 3 N I
« Gate trigger Current: IcT=20mA max (MODE 1, II, Il - .
5« SK 3.7501
gl I Y —
® b
= ‘ | 1'35t0.15
Els
d1 8 00.65-81
~ |
2.5t0'1 ‘ 25&0.1 1.7i0 2
E (1). Terminal 1 (T1) a. Part Number
(2). Terminal 2 (T2) b. Lot Number
(3). Gate(G)
1 @E Weight: Approx. 2.6g
m Absolute Maximum Ratings
Ratings . »
Parameter Symbol Unit Conditions
TM541M-L TM561M-L
Repetitive peak off-state voltage VDRM 400 600 \%
RMS on-state current IT(RMS) 5.0 A Conduction angle 360°, Tc=111°C
Surge on-state current ITsm 50 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem 10 \
Peak gate current lem A
Peak gate power loss Pem W
Average gate power loss Pcav) 0.5 W
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —-40to +125 °C
m Electrical Characteristics (Tj=25°C, unless otherwise specified)
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
0.3 2.0 Vp=VbRM, RGek=00, Tj=125°C
Off-state current IDRM mA -
0.1 Vb=VDRM, Rek=00, Tj=25°C
On-state voltage V™ 1.6 \% Pulse test, ITmM=7A
I 0.7 2.0 T2, G
, Il 0.7 2.0 T2, G
Gate trigger voltage VGT \% Vp=6V, RL=10Q, Tc=25°C ——
m 0.8 2.0 T2,G
I\ 0.8 T.,G"
I 20 T, G
, il 8 20 T, G
Gate trigger current leT mA Vp=6V, RL.=10Q, Tc=25°C E——
I 10 20 T2, G
I\ 15 T:,G"
Gate non-trigger voltage Veb 0.2 \% Vb=1/2%xVpRM, Tj=125°C
Holding current IH 5 mA Vp=6V
Thermal resistance Rth 2.7 °C/W Junction to case
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TM541M-L, TM561M-L

V- it Characteristics (max) Irsm Ratings Gate Characteristics
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TO-220F 5A Triac

TM5415-L, TM561S-L

m Features External Dimensions a5t02
", Unit: mm +0.2 +0.2 [
« Repetitive peak off-state voltage: Vbrm=400, 600V ( ) 9.3 100
« RMS on-state current: Itrms)=5A NE E;OL%$
. 5 > <r
« Gate trigger current: lsT=20mA max (MODE I, II, ) o —
. . g | [aC D
e Isolation voltage: Viso=1500V (50Hz Sine wave, RMS) 8| bagy
) r~ 113510.15
o UL approved type available g Hrd M‘: 1 352015
g R - +0.2
@ 0.85-01
-
254 254 0.450%| | 2.4%02
2.2i0.2
- (1). Terminal 1 (T1) a. Part Number
$ (2). Terminal 2 (T2) b. Lot Number
( = i = } (3). Gate(G)
1H@E Weight: Approx. 2.1g
m Absolute Maximum Ratings
Ratings . "
Parameter Symbol Unit Conditions
TM541S-L TM561S-L
Repetitive peak off-state voltage VDRM 400 600 \
RMS on-state current ITRMS) 5.0 A Conduction angle 360°, Tc=104°C
Surge on-state current ITsm 50 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem 10 \
Peak gate current lem A
Peak gate power loss Pcem 5 W
Average gate power loss Pcav) 0.5 w
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C
Isolation voltage Viso 1500 Vrms 50Hz Sine wave, RMS, Terminal to Case, 1 min.
m Electrical Characteristics (Tj=25°C, unless otherwise specified)
Ratings . -
Parameter Symbol - Unit Conditions
min typ max
0.3 2.0 Vb=VDRM, Rek=00, Tj=125°C
Off-state current IDRM mA -
0.1 VD=VDRM, Rgk=00, Tj=25°C
On-state voltage V™ 1.6 \Y% Pulse test, ITm=7A
1 0.7 2.0 T2, G
, I 0.7 2.0 T, G
Gate trigger voltage Vet \% Vp=6V, RL=10Q, Tc=25°C ——
I 0.8 2.0 T2,G
I\ 0.8 T.,G"
I 7 20 T, G
_ il 8 20 T, G
Gate trigger current leT mA Vp=6V, RL=10Q, Tc=25°C —
I 10 20 T2,G
I\ 15 T2, G"
Gate non-trigger voltage Veb 0.2 \% Vp=1/2%xVpRrMm, Tj=125°C
Holding current IH 5 mA Vp=6V
Thermal resistance Rth 4.0 °C/W Junction to case
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TM541S-L, TM561S-L

Vit Characteristics (max)
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TO-220 8A Triac

TM841M-L, TM861M-L

m Features External Dimensions 5 oma
. (Unit: mm) . e
« Repetitive peak off-state voltage: Vbrm=400, 600V [ | 2.amax
e RMS on-state current: ITrRms)=8A il N T
. 5l @ N
e Gate trigger Current: Ict=30mA max (MODE 1, II, ) £ o
S« S K 93.75
A X I -V
@ b f
E | n
g +0.2
B 00.65-01
}L 1.7%02
T
(1). Terminal 1 (T1) a. Part Number
E (2). Terminal 2 (T2) b. Lot Number
(3). Gate(G)
1 @G Weight: Approx. 2.6g
m Absolute Maximum Ratings
Ratings . .
Parameter Symbol Unit Conditions
TM841M-L TM861M-L
Repetitive peak off-state voltage VDRM 400 600 \%
RMS on-state current ITRMS) 8.0 A Conduction angle 360°, Tc=108°C
Surge on-state current ITsm 80 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem 10 \%
Peak gate current lem 2 A
Peak gate power loss Pem 5 W
Average gate power loss Pcav) 0.5 w
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C
m Electrical Characteristics (Tj=25°C, unless otherwise specified)
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
0.3 2.0 Vb=VDRM, Rek=00, Tj=125°C
Off-state current IDRM mA .
0.1 Vb=VDRM, Rek=00, Tj=25°C
On-state voltage V1™ 1.6 \% Pulse test, ITm=10A
I 0.8 2.0 T, G"
, II 0.7 2.0 T2, G
Gate trigger voltage \es \% Vp=6V, RL=10Q, Tc=25°C e ——
m 0.8 2.0 T2,G
I\ 0.9 T, G
I 8 30 T, G
_ il 10 30 T, G
Gate trigger current leT mA Vp=6V, RL.=10Q, Tc=25°C  ——
I 12 30 T2,G
I\ 30 T, G
Gate non-trigger voltage Veb 0.2 \% Vb=1/2xVpRrMm, Tj=125°C
Holding current IH 12 mA Vp=6V
Thermal resistance Rth 1.8 °C/W Junction to case
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TM841M-L, TM861M-L

Vr—iT Characteristics (max) Itsm Ratings Gate Characteristics
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TO-220F 8A Triac

TM8415-L, TM861S-L

m Features External Dimensions
Y (Unit: mm) +0.2 +0.2
« Repetitive peak off-state voltage: Vbrm=400, 600V 933~ 100
¢ RMS on-state current: ITrms)=8A e EQL%@
. ] ‘I‘
« Gate trigger current: lsT=30mA max (MODE 1, I, ) o ——
. . Sog | lar
« Isolation voltage: Viso=1500V (50Hz Sine wave, RMS) ‘sl |bTg
i 3 s ]:1—135:015
e UL approved type available 5 B M_ 1 355015
o +0.2
Q- 0.85-0.1
2.54 254 045°83)| | 2.4%02
2.2i0.2
. (1). Terminal 1 (T1) a. Part Number
- 4, - (2). Terminal 2 (T2) b. Lot Number
( i ) (3). Gate (G)
1@ Weight: Approx. 2.1g
m Absolute Maximum Ratings
Ratings . .
Parameter Symbol Unit Conditions
TM841S-L TM861S-L
Repetitive peak off-state voltage VDRM 400 600 \%
RMS on-state current IT(RMS) 8.0 A Conduction angle 360°, Tc=90°C
Surge on-state current ITsm 80 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem 10 \%
Peak gate current el 2 A
Peak gate power loss Pem W
Average gate power loss Pc(av) 0.5 w
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C
Isolation voltage Viso 1500 Vrms 50Hz Sine wave, RMS, Terminal to Case, 1 min.
u EIeCtrlcaI CharaCterIStICS (Tj=25°C, unless otherwise specified)
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
0.3 2.0 Vb=VDRM, Rek=00, Tj=125°C
Off-state current IDRM mA -
0.1 Vb=VDRM, Rek=00, Tj=25°C
On-state voltage V1im 1.6 \% Pulse test, ITm=10A
I 0.8 2.0 T, G
_ il 0.7 2.0 T, G”
Gate trigger voltage VeT \% Vb=6V, RL=10Q, Tc=25°C ——
il 0.8 2.0 T2,G
\' 0.9 T:,G"
I 8 30 T, G
_ I 10 30 T, G
Gate trigger current leT mA Vp=6V, RL.=10Q, Tc=25°C e —
il 12 30 T2,G
\ 30 T:,G"
Gate non-trigger voltage VGb 0.2 \% Vbp=1/2%VpRMm, Tj=125°C
Holding current IH 12 mA Vp=6V
Thermal resistance Rth 3.6 °C/W Junction to case
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TM841S-L, TM861S-L

V1-I71 Characteristics (max) ITsm Ratings Gate Characteristics
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TO-220F 10A Triac

TM10415-L, TM1061S-L

m Features External Dimensions 45402
e Unit: mm +0.2 +0.2 ‘
¢ Repetitive peak off-state voltage: Vbrm=400, 600V ( ) %3 ,.100
« RMS on-state current: ITrms)=10A ag %.OL%$
. o . q.
« Gate trigger current: IsT=30mA max (MODE 1, I, 1) - a———
. . g | [ac
e Isolation voltage: Viso=1500V (50Hz Sine wave, RMS) o) |bigy
i .~ 1'3510.15
e UL approved type available o 1 | ﬂ‘:til 45405
£ > .
o ” 0.8576%
254 2.54 0.45:31%!! 2.4*02
2.2i0.2
- (1). Terminal 1 (T1) a. Part Number
N (2). Terminal 2 (T2) b. Lot Number
( i } (3). Gate (G)
123 Weight: Approx. 2.1g
m Absolute Maximum Ratings
Ratings . "
Parameter Symbol Unit Conditions
TM1041S-L | TM1061S-L
Repetitive peak off-state voltage VDRM 400 600 \%
RMS on-state current ITRMS) 10.0 A Conduction angle 360°, Tc=90°C
Surge on-state current ITsm 100 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem 10 \%
Peak gate current lem A
Peak gate power loss Pem 5 W
Average gate power loss Pc(av) 0.5 W
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —-40 to +125 °C
Isolation voltage Viso 1500 Vrms 50Hz Sine wave, RMS, Terminal to Case, 1 min.
n EleCtncal CharaCte”SUCS (Tj=25°C, unless otherwise specified)
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
0.3 2.0 Vb=VDRM, Rek=00, Tj=125°C
Off-state current IDRM mA .
0.1 VD=VDRM, Regk=00, Tj=25°C
On-state voltage V1™ 1.6 \% Pulse test, ITm=14A
I 0.8 2.0 T, G"
_ I 0.7 2.0 T, G
Gate trigger voltage Vet \% Vp=6V, RL=10Q, Tc=25°C ——
m 0.8 2.0 T2,G
I\ 0.9 T2, G
I 10 30 T, G"
, it 13 30 T, G
Gate trigger current leT mA Vp=6V, RL=10Q, Tc=25°C —
I 15 30 T2, G
\ 30 T, G
Gate non-trigger voltage Veb 0.2 \% Vb=1/2%xVpRM, Tj=125°C
Holding current IH 15 mA Vp=6V
Thermal resistance Rth 3.3 °C/W Junction to case
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TM1041S-L, TM1061S-L

V71— it Characteristics (max)
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TO-220F 12A Triac

TM12415-L, TM1261S-L

u Features External Dimensions 2202
iti (Unit: mm) +0.2 +0.2 Dty
¢ Repetitive peak off-state voltage: Vbrm=400, 600V 83 100
e RMS on-state current: ITrms)=12A NE E;OL%G}
. =1 . ﬁ.
« Gate trigger current: IsT=30mA max (MODE 1, I, IIl) G e A——
. . Sl g | [aC
« Isolation voltage: Viso=1500V (50Hz Sine wave, RMS) 8| bog
. g 11.35i0.15
» UL approved type available g B JE 13508
S ® 02
g‘ 0.85-0.1
s 254 0.45-01|| | 2.4%02
2_210.2
-t (1). Terminal 1 (T1) a. Part Number
$ (2). Terminal 2 (T2) b. Lot Number
( = i = } (3). Gate(G)
1)@2E Weight: Approx. 2.1g
m Absolute Maximum Ratings
Ratings . »
Parameter Symbol Unit Conditions
TM1241S-L TM1261S-L
Repetitive peak off-state voltage VDRM 400 600 \%
RMS on-state current ITRMS) 12.0 A Conduction angle 360°, Tc=85°C
Surge on-state current ITsm 120 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem 10 \%
Peak gate current lem A
Peak gate power loss Pem W
Average gate power loss Pc(av) 0.5 W
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C
Isolation voltage Viso 1500 Vrms 50Hz Sine wave, RMS, Terminal to Case, 1 min.
m Electrical Characteristics (Tj=25°C, unless otherwise specified)
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
0.3 2.0 VD=VDRM, RGk=00, Tj=125°C
Off-state current IDRM mA -
0.1 Vb=VDRM, Rek=00, Tj=25°C
On-state voltage V™M 1.6 \% Pulse test, ITM=16A
I 0.8 2.0 T2, G
, I 0.7 2.0 T, G
Gate trigger voltage VGt \% Vp=6V, RL=10Q, Tc=25°C ——
i 0.8 2.0 T2,G
\ 1.0 T:,G"
I 12 30 T, G
, II 16 30 T, G
Gate trigger current leT mA Vp=6V, RL.=10Q, Tc=25°C e ——
m 25 30 T2,G
\Y 70 T2, G"
Gate non-trigger voltage VaGbp 0.2 \% Vb=1/2%xVpRM, Tj=125°C
Holding current IH 20 mA Vp=6V
Thermal resistance Rth 3.0 °C/W Junction to case
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TM1241S-L, TM1261S-L

V7—iT Characteristics (max)
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TO-220F 16A Triac

TM1641S-L, TM1661S-L

m Features External Dimensions 4p%02
. Unit: mm +0.2 +0.2 ‘
¢ Repetitive peak off-state voltage: Vbrm=400, 600V ( ) 837,100 |, cob
« RMS on-state current: ITrmMs)=16A ae %;OL%G}
. o o<
« Gate trigger current: Ist=30mA max (MODE I, II, Il) f e a———
. . g | [ac—
e Isolation voltage: Viso=1500V (50Hz Sine wave, RMS) "] bagy
) ~ 11'35t0.15
e UL approved type available g He ﬂ: 7 g5tots
s - 05788
2.54 254 045-83)| | 2.4%02
2.2%02
- (1). Terminal 1 (T1) a. Part Number
& (2). Terminal 2 (T2) b. Lot Number
( = i = ) (3). Gate(G)
@6 Weight: Approx. 2.1g
m Absolute Maximum Ratings
Ratings . -
Parameter Symbol Unit Conditions
TM1641S-L TM1661S-L
Repetitive peak off-state voltage VDRM 400 600 \%
RMS on-state current ITRMS) 16 A Conduction angle 360°, Tc=74°C
Surge on-state current ITsm 150 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem 10 \%
Peak gate current lom 2 A
Peak gate power loss Pem 5 W
Average gate power loss Pcav) 0.5 w
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C
Isolation voltage Viso 1500 Vrms 50Hz Sine wave, RMS, Terminal to Case, 1 min.
u EIeCtncal CharaCte”SthS (Tj=25°C, unless otherwise specified)
Ratings . -
Parameter Symbol - Unit Conditions
min typ max
0.3 2.0 Vb=VDRM, Rek=00, Tj=125°C
Off-state current IDRM mA i
0.1 Vb=VDRM, Rck=00, Tj=25°C
On-state voltage V1™ 1.6 \% Palse test, ITMm=20A
I 0.8 2.0 T, G
, Il 0.7 2.0 T2, G
Gate trigger voltage VGt \% Vp=6V, RL=10Q, Tc=25°C ——
I 0.8 2.0 T2, G
I\ 1.0 T.,G"
I 12 30 T, G
_ il 16 30 T, G”
Gate trigger current leT mA Vp=6V, RL.=10Q, Tc=25°C e —
il 25 30 T2,G
\' 70 T2, G"
Gate non-trigger voltage \Y/els) 0.2 \% Vb=1/2xVpRrMm, Tj=125°C
Holding current IH 25 mA Vp=6V
Thermal resistance Rth 3.0 °C/W Junction to case
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TM1641S-L, TM1661S-L

V7-it Characteristics (max)
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TO-3P 16A Triac

TM1641P-L(L), TM1661P-L(L

m Features External Dimensions
e Unit: mm 15.6%04 N +0.2
« Repetitive peak off-state voltage: Vbrm=400, 600V ( ) o Mse % e
N 9.6 i 2.0%
e RMS on-state current: ITrms)=16A Al j N
; T/ -
e Gate trigger current: IcT=30mA max (MODE 1, II, 1) ol 4 % ==
é Sr a q)3_210.1
- b[]
-l
AR DRI
a1
g £ " T 3 +0.2
SIS I || 105282 ,0.65-01
;.4510.1 5.45%0.1 )
‘ (1). Terminal 1 (T1) a. Part Number
(2). Terminal 2 (T2) b. Lot Number
L @ @ ) Gate(©) Weight: Approx. 6.1g
m Absolute Maximum Ratings
Ratings . »
Parameter Symbol Unit Conditions
TM1641P-L(L) | TM1661P-L(L)
Repetitive peak off-state voltage VDRM 400 600 \%
RMS on-state current IT(RMS) 16 A Conduction angle 360°, Tc=103°C
Surge on-state current ITsm 160 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem 10 \%
Peak gate current lem 2 A
Peak gate power loss Pem 5 W
Average gate power loss Pcav) 0.5 w
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C
| EleCtl’Ica| Chal‘aCteI'IStICS (Tj=25°C, unless otherwise specified)
Ratings . -,
Parameter Symbol - Unit Conditions
min typ max
2.0 Vb=VDRM, Rek=00, Tj=125°C
Off-state current IDRM mA -
0.1 Vb=VDRM, Rek=00, Tj=25°C
On-state voltage V1™ 1.6 \% Pulse test, ITMm=20A
I 0.8 15 T, G"
_ I 0.7 1.5 ., G
Gate trigger voltage Vet \% Vp=6V, RL=10Q, Tc=25°C —
m 0.8 1.5 T2,G
v 1.0 T, G
I 12 30 T, G
) il 16 30 T, G
Gate trigger current leT mA Vb=6V, RL.=10Q, Tc=25°C —
I 25 30 T2,G
I\ 70 T, G
Gate non-trigger voltage Veb 0.2 \% Vp=1/2xVpRrMm, Tj=125°C
Holding current IH 25 mA Vb=6V
Thermal resistance Rth 1.2 °C/W Junction to case
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TO-3PF 16A Triac

TM1641B-L, TM1661B-L

m Features External Dimensions 5502
« Repetitive peak off-state voltage: Vbrm=400, 600V (onie:mm) $3fm$ T S
¢ RMS on-state current: Itrms)=16A 0 jﬁjﬁlm =
e Gate trigger current: IcT=30mA max (MODE 1, I], 1) ] P 435502
) . . bD$ | o
o Rate-of-rise of off-state commutation voltage: (dv/dt)c=10V/us min. T =
e Isolation voltage: Viso=2000V (AC, 1min.) } } 1 1-7533‘323
i i 2.15-01
e UL approved type available T o2
54501 “sastor —
15,610'2
1.5 4.4 1.5 (1). Terminal 1 (T1) a. Part Number
(2). Terminal 2 (T2) b. Lot Number
@ (3). Gate (G)
1)@ Weight: Approx. 6.59

m Absolute Maximum Ratings

Ratings i »
Parameter Symbol Unit Conditions
TM1641B-L TM1661B-L
Repetitive peak off-state voltage VDRM 400 600 \%
RMS on-state current IT(RMS) 16 A Conduction angle 360°, Tc=92.5°C
Surge on-state current ITsm 160 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem 10 \Y, f = 50Hz, duty =10%
Peak gate current [elY] 2 A f = 50Hz, duty =10%
Peak gate power loss Pem W f = 50Hz, duty =10%
Average gate power loss Pc(av) 0.5 W
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —-40to +125 °C
Isolation voltage Viso 2000 Vrms 50Hz Sine wave, RMS, Terminal to Case, 1 min.
m Electrical Characteristics
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
0.1 2.0 VDp=VDRM, RGk=00, Tj=125°C
Off-state current IDRM mA -
0.1 Vb=VDRM, Rek=00, Tj=25°C
On-state voltage V1™ 1.6 \% ITM=20A, Tc=25°C
1 0.8 15 T, G
_ il 0.7 1.5 T, G
Gate trigger voltage Vet \% Vp=6V, RL=10Q, Tc=25°C —
m 0.8 1.5 T2, G
v 1.0 T.,G"
I 12 30 T, G
, il 16 30 ., G
Gate trigger current leT mA Vp=6V, RL.=10Q, Tc=25°C e ——
m 25 30 T2,G
I\ 70 T2, G"
Gate non-trigger voltage Veb 0.2 \% Vb=1/2xVpRrMm, Tj=125°C
Holding current IH 25 mA Tj=25°C
Rate-of-rise of off-state commutation voltage (dv/dt)c 10 V/us Vp=400V, Tj=125°C
Thermal resistance Rth 1.8 °C/W Junction to case
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TM1641B-L, TM1661B-L

V7-it Characteristics (max)
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TO-3PF 25A Triac

TM2541B-L, TM2561B-L

m Features External Dimensions 55%02
... (Unit: mm) 02 1. 3.45%02
« Repetitive peak off-state voltage: Vbrm=400, 600V ;\2 SERE I
ERE
¢ RMS on-state current: ITrRMs)=25A Q%*ﬁ*glm Li’
e Gate trigger current: lcT=30mA max (MODE I, I, Ill) e | I 335402
. . bBe e
e Isolation voltage: Viso=2000V (AC, 1min.) A e
- R
o UL approved type available |l et
i i 2.15-01 ~|
_fl.1.05-01 065203
5.45%01 5.45%01 o
15.5102
1.5 4.4 1.5 (1). Terminal 1 (T1) a. Part Number
(2). Terminal 2 (T2) b. Lot Number
@ (3). Gate (G)
LEE Weight: Approx. 6.59
m Absolute Maximum Ratings
Ratings . .
Parameter Symbol Unit Conditions
TM2541B-L TM2561B-L
Repetitive peak off-state voltage VDRM 400 600 Y, Rcek=00, Tj=-40°C to +125°C
RMS on-state current IT(RMS) 25 A Conduction angle 360°, Tc=84°C
Surge on-state current ITsm 240 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem 10 \Y, f=50Hz, duty =10%
Peak gate current lem 2 A f=50Hz, duty =10%
Peak gate power loss Pem W f=50Hz, duty =10%
Average gate power loss Pc(av) 0.5 W
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C
Isolation voltage Viso 2000 Vrms 50Hz Sine wave, RMS, Terminal to Case, 1 min.
m Electrical Characteristics
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
0.3 2.0 VDp=VDRM, RGk=00, Tj=125°C
Off-state current IDRM mA -
0.1 Vb=VDRM, Rek=00, Tj=25°C
On-state voltage V1™ 1.3 \% ITM=20A, Tc=25°C
1 0.8 2.0 T, G
, Il 0.8 2.0 T, G
Gate trigger voltage VeT \% Vb=6V, RL=10Q, Tc=25°C  ——
m 0.8 2.0 T2,G
v 1.0 T.,G"
I 17 30 T, G
_ il 19 30 T, G”
Gate trigger current leT mA Vp=6V, RL.=10Q, Tc=25°C e ——
m 22 30 T2,G
I\ 50 T2, G"
Gate non-trigger voltage VGp 0.2 \% Vbp=1/2xVDpRM, Tj=125°C
Holding current IH 40 mA Tj=25°C
Rate-of-rise of off-state commutation voltage (dv/dt)c 10 V/us Vb=400V, Tj=125°C
Thermal resistance Rth 15 °C/W Junction to case
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TM2541B-L, TM2561B-L

V7—it Characteristics (max)
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TO-220F 3A Triac

TM3415-R, TM3615-R

u Features External Dimensions 2202
. (Unit: mm) +0.2 +0.2 M
¢ Repetitive peak off-state voltage: Vbrm=400, 600V 983 100
¢ RMS on-state current: It rms)=3A L%, %L%ﬂ}
. o . ﬁ.
« Gate trigger current: lsT=12mA max (MODE 1, II, 1) G A——
. . - g | (a1
e Isolation voltage: Viso=1500V (50Hz Sine wave, RMS) 8| bag
. . .~ Il,35i0'15
e For resistive load g B M‘: - 35t015
. t”) - ..
« UL approved type available 3 085781
2.54 2.54 o.45i8%u 24402
2_2i0.2
-t (1). Terminal 1 (T1) a. Part Number
$ (2). Terminal 2 (T2) b. Lot Number
( = i = } (3). Gate(G)
1) @E) Weight: Approx. 2.1g
m Absolute Maximum Ratings
Ratings . .
Parameter Symbol Unit Conditions
TM341S-R TM361S-R
Repetitive peak off-state voltage VDRM 400 600 \%
RMS on-state current IT(RMS) 3.0 A Conduction angle 360°, Tc=109°C
Surge on-state current ITsm 30 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem — \%
Peak gate current [elY] 0.5 A
Peak gate power loss Pem 3 W
Average gate power loss Pc(av) 0.3 W
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C
Isolation voltage Viso 1500 Vrms 50Hz Sine wave, RMS, Terminal to Case, 1 min.
m Electrical Characteristics
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
2.0 VDp=VDRM, RGk=00, Tj=125°C
Off-state current IDRM mA -
0.1 Vb=VDRM, Rek=00, Tj=25°C
On-state voltage V1™ 1.6 \% Pulse test, ITM=5A
1 1.3 1.8 T, G
_ I 0.7 1.2 ., G
Gate trigger voltage Vet \% Vp=6V, RL=10Q, Tc=25°C —
il 0.8 1.2 T2,G
I\ 3.0 T.,G"
I 7 12 T, G
_ il 8 12 T, G”
Gate trigger current leT mA Vp=6V, RL.=10Q, Tc=25°C e ——
il 9 12 T2,G
I\ 70 T2, G"
Gate non-trigger voltage Veb 0.1 \% Vp=1/2xVpRrMm, Tj=125°C
Holding current IH 12 mA Vp=6V
Thermal resistance Rth 5.0 °C/W Junction to case
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TO-220F 5A Triac

TM5415-R, TM5615S-R

u Featu res External Dimensions 2202
- Unit: mm +0.2 +0.2 P
¢ Repetitive peak off-state voltage: Vbrm=400, 600V ( ) %8 7,.100
« RMS on-state current: Itrms)=5A § %L%‘?
. 313
e Gate trigger current: lcT=12mA max (MODE 1, II, IIl) o =
. . Soa | ac
e Isolation voltage: Viso=1500V (50Hz Sine wave, RMS) | |big
L. ~ 35%015
o For resistive load gl Hr ju‘:%
. £ s .
e UL approved type available 3 0.85-01
254 254 0,451'8%11 2.4%02
2_2i02
-t (1). Terminal 1 (T1)  a. Part Number
P (2). Terminal 2 (T2) b. Lot Number
( i } (3). Gate (G)
1HE@E Weight: Approx. 2.1g
m Absolute Maximum Ratings
Ratings . .
Parameter Symbol Unit Conditions
TM541S-R TM561S-R
Repetitive peak off-state voltage VDRM 400 600 \%
RMS on-state current IT(RMS) 5.0 A Conduction angle 360°, Tc=104°C
Surge on-state current ITsm 50 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem — \%
Peak gate current lem 1 A
Peak gate power loss Pem W
Average gate power loss Pcav) 0.5 W
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C
Isolation voltage Viso 1500 Vrms 50Hz Sine wave, RMS, Terminal to Case, 1 min.
m Electrical Characteristics
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
2.0 VDp=VDRM, RGk=00, Tj=125°C
Off-state current IDRM mA -
0.1 Vb=VDRM, Rek=00, Tj=25°C
On-state voltage V™M 1.6 \% Pulse test, ITm=7A
I 1.3 1.8 T, G"
: I 0.7 1.2 G
Gate trigger voltage Vet \% VD=6V, RL=10Q, Tc=25°C ——
il 0.8 1.2 T2,G
I\ 3.1 T.,G"
I 8 12 T, G
, il 8.5 12 T, G”
Gate trigger current leT mA Vp=6V, RL=10Q, Tc=25°C —
il 9 12 T2,G
I\ 70 T, G
Gate non-trigger voltage Veb 0.1 \% Vp=1/2xVpRrMm, Tj=125°C
Holding current IH 14 mA Vp=6V
Thermal resistance Rth 4.0 °C/W Junction to case
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TO-220F 10A Triac

TM10415-R, TM1061S-R

m Features External Dimensions 45202
. (Unit: mm) +0.2 +0.2 ‘
e Repetitive peak off-state voltage: Vbrm=400, 600V 983 100
¢ RMS on-state current: ITrms)=10A N %;q ?ioL%@
. 5] > ﬁ‘
« Gate trigger current: lsT=7mA max (MODE I, II, Ill) - e a—
. . < g | [aC—
« Isolation voltage: Viso=1500V (50Hz Sine wave, RMS) "ol [bog
A ~ 1.35%0-15
o For resistive load g % j&ﬁ 45105
2 .
« UL approved type available 3 085781
2.54 2.54 o.45t81%u 2.4%02
2.2i0.2
- (1). Terminal 1 (Ty) a. Part Number
oy A (2). Terminal 2 (T2) b. Lot Number
( i ) (3). Gate(G)
1H@E) Weight: Approx. 2.1g
m Absolute Maximum Ratings
Ratings X -
Parameter Symbol Unit Conditions
TM1041S-R TM1061S-R
Repetitive peak off-state voltage VDRM 400 600 \
RMS on-state current ITRMS) 10 A Conduction angle 360°, Tc=90°C
Surge on-state current ITsm 80 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem — \%
Peak gate current lem 2 A
Peak gate power loss Pcem w
Average gate power loss Pc(av) 0.5 w
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C
Isolation voltage Viso 1500 Vrms 50Hz Sine wave, RMS, Terminal to Case, 1 min.
m Electrical Characteristics
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
2.0 VDp=VDRM, RGk=00, Tj=125°C
Off-state current IDRM mA -
0.1 VD=VDRM, Rek=00, Tj=25°C
On-state voltage V1™ 1.6 \% Pulse test, ITm=14A
I 1.2 2.0 T, G"
_ I 0.6 1.2 T, G”
Gate trigger voltage VGt \% Vp=20V, RL=40Q, Tc=25°C —
il 0.7 1.2 T2,G
v 2.4 T.,G"
I 4.5 7.0 T, G
, il 3.6 7.0 T, G”
Gate trigger current leT mA Vp=20V, RL=40Q, Tc=25°C —
il 3.8 7.0 T2,G
I\ 25 T, G
Gate non-trigger voltage VGb 0.1 \% Vp=1/2xVpRrMm, Tj=125°C
Holding current IH 6 mA Vp=6V
Thermal resistance Rth 3.3 °C/W Junction to case
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TO-220F 12A Triac

TM12415-R, TM1261S-R

m Features External Dimensions
. . (Unit: mm) 93.3%02  10.0%02
¢ Repetitive peak off-state voltage: Vbrm=400, 600V : :
e RMS on-state current: ITrms)=12A NES iL%‘?
. 1o ¥
« Gate trigger current: lcT=8mA max (MODE 1, I, IIl) o e—
. . g | [aC
« Isolation voltage: Viso=1500V (50Hz Sine wave, RMS) ") |bogy
. 5 T 1.3504°
e For resistive load g B —U: 17 astors
- m -
« UL approved type available g 08578
2.54 254 045-03| | 2.4%02
2.2102
- (1). Terminal 1 (T1) a. Part Number
$ (2). Terminal 2 (T2) b. Lot Number
[ = i = } (3). Gate(G)
WEE Weight: Approx. 2.1g
m Absolute Maximum Ratings
Ratings . .
Parameter Symbol Unit Conditions
TM1241S-R TM1261S-R
Repetitive peak off-state voltage VDRM 400 600 \
RMS on-state current ITRMS) 12 A Conduction angle 360°, Tc=84°C
Surge on-state current ITsm 110 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem —_ \
Peak gate current lem A
Peak gate power loss Pem 5 W
Average gate power loss Pcav) 0.5 w
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg —40 to +125 °C
Isolation voltage Viso 1500 Vrms 50Hz Sine wave, RMS, Terminal to Case, 1 min.
m Electrical Characteristics (Tj=25°C, unless otherwise specified)
Ratings . .
Parameter Symbol - Unit Conditions
min typ max
2.0 VDp=VDbRM, RGk=00, Tj=125°C
Off-state current IDRM mA -
0.1 VD=VDRM, Rgk=00, Tj=25°C
On-state voltage V™ 1.6 \Y% Pulse test, ITm=16A
I 1.1 1.8 T2, G
, I 0.6 1.2 T, G
Gate trigger voltage Vet \% Vp=6V, RL=10Q, Tc=25°C —
I 0.7 1.2 T2,G
\ 2.1 T.,G"
I 5 8 T, G
_ II 45 8 T, G
Gate trigger current leT mA Vp=6V, RL.=10Q, Tc=25°C e ——
I 5 8 T2,G
I\ 25 T2, G"
Gate non-trigger voltage Veb 0.1 \% Vb=1/2%xVpRM, Tj=125°C
Holding current IH 6 mA Vp=6V
Thermal resistance Rth 3.0 °C/W Junction to case
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TM1241S-R, TM1261S-R

Vr—iT Characteristics (max)
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1.2A 3 circuits Triac Array

STA203A

m Features External Dimensions

¢ 1.2A 3 Triacs combined one package (ontt mm) 20202 Fﬂ‘
 Repetitive peak off-state voltage: Vbrv=400V J N

« RMS on-state current: Itrms)=1.2A f: 2 E ) E—

4.7%05

¢ Gate trigger current: IsT=3mA max (MODE I, II, IIl) 7 U

LIk
sooml L Jesr | |0,

702.54=17.78%025

C15%08 ; 3 3 5 7
LR TR1 TR2 TR3
\;1 2 3 4 5 6 7 8| 94" > 2 6
J
T1 G T2G T2 G T2 T 1 8
a. Part Number
b. Lot Number Weight: Approx. 2.1g
m Absolute Maximum Ratings
Parameter Symbol Ratings Unit Conditions
Repetitive peak off-state voltage VDRM 400 \%
RMS on-state current IT(RMS) 1.2 A Conduction angle 360°, Tc=97°C
Surge on-state current ITsm 10 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak gate voltage Vem 6 \%
Peak gate current loam 0.5 A
Peak gate power loss Pem 1 W
Average gate power loss PGav) 0.1 W
Junction temperature Tj —-40 to +125 °C
Storage temperature Tstg —40 to +125 °C
m Electrical Characteristics (Tj=25°C, unless otherwise specified)
Ratings . »
Parameter Symbol - Unit Conditions
min typ max
0.1 1.0 Vp=VbRrM, Rek=00, Tj=125°C
Off-state current IDRM mA -
0.1 Vb=VDRM, Rck=00, Tj=25°C
On-state voltage V1m 1.6 \ Pulse test, ITmM=1.6A
I 2.0 35 T, G
_ it 0.7 1.2 T, G
Gate trigger voltage Vet \% Vp=6V, RL=10Q, Tc=25°C ——
il 0.8 1.2 T2,G
j\ 2.0 T:,G"
I 2.0 3.0 T, G
, il 1.8 3.0 T2, G
Gate trigger current leT mA Vb=6V, RL=10Q, Tc=25°C ——
i 2.3 3.0 T2,G
v 13.0 T, G
Gate non-trigger voltage Vebp 0.1 \% Vb=1/2xVpRrm, Tj=125°C
Holding current IH 5.0 mA Vp=6V
Thermal resistance Rth 20.0 °C/W Junction to case
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VT — it Characteristics (max)
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1A 4 circuits Triac Array

STA221A

m Features

e 1A 4 Triacs combined one package

¢ Repetitive peak off-state voltage: Vbrv=400V

¢ RMS on-state current: ITrms)=1A

e Gate trigger current: Ist=3mA max (MODE I, II, 1)

External Dimensions

Unit: mm
( ) 25.25%02

o o a
EAPIE =
o % 3 b 1
=1
~
<

- 0.5%015

1, 0t0v25 (2'54)
902.54=22.86%025
c1.5%08

! )

1 2 3 4 5 6 7 8 9
T1 G T2 G T2 G T2 G T2

i

1

»—\
ol

4,002

3
TR1
2
1

a. Part Number

b. Lot Number Weight: Approx. 2.6g
m Absolute Maximum Ratings
Parameter Symbol Ratings Unit Conditions
Repetitive peak off-state voltage VDRM 400 \% —-40°C to +125°C
RMS on-state current IT(RMS) 1.0 A Conduction angle 360°, Tc=97°C
Surge on-state current ITsm 10 A 50Hz full-cycle sinewave, Peak value, Non-repetitive, Tj=125°C
Peak forward gate voltage Vem 6 \% f=50Hz, duty =10%
Peak forward gate current lem 0.5 A f=50Hz, duty =10%
Peak gate power loss Pem 1.0 W f=50Hz, duty =10%
Average gate power loss Pc(av) 0.1 w
Junction temperature Tj -40 to +125 °C
Storage temperature Tstg —40 to +125 °C
m Electrical Characteristics
Ratings . »
Parameter Symbol - Unit Conditions
min typ max
0.1 1.0 Vp=VbRrM, Rek=00, Tj=125°C
Off-state current IDRM mA -
0.1 Vb=VDRM, Rck=00, Tj=25°C
On-state voltage V™ 1.6 \% Itm=1.6A, Tc=25°C
I 1.7 3.5 T, G"
, il 0.7 1.2 T, G
Gate trigger voltage Vet \% Vp=6V, RL=10Q, Tc=25°C ——
I 0.8 1.2 T2,G
j\ 2.0 T:,G"
I 2.0 3.0 T, G"
) il 1.8 3.0 T, G
Gate trigger current leT mA VD=6V, RL=10Q, Tc=25°C —
i 2.3 3.0 T2,G
I\ 13.0 T, G"
Gate non-trigger voltage Vebp 0.1 \% Vb=1/2xVpRrm, Tj=125°C
. IH 20 Junction to Lead, 1 element operation
Thermal resistance °C/W — - - -
Rth 80 junction to operating environment, 1 element operation
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PNPN Switch

ETO013, ET015, ET020

Example of application circuit (ignition)

External Dimensions
(Unit: mm)

(po_6i0.05
» : : T2marking
Tz_ |- l 1
- E /n-/ ‘ gziispcharge 'ao +?C|>
1 1 ‘ 1 (P2.7i0'2
Weight: Approx. 2.6g
m Absolute Maximum Ratings
Ratings
Parameter Symbol Unit Conditions
ETO13 ETO15 ET020
Repetitive peak off-state voltage VDRM 90 115 170 Y
RMS on-state current ITRMS) 0.6 A DC, T =112°C
Surge on-state current ITsm 80 A Ta=25°C, Wp=10yS, Full-cycle sinewave, Lcycle, Peak value, f=50Hz
Rate-of-rise of on-state current dit/dt 30 Alusec.
Junction temperature Tj —40 to +125 °C
Storage temperature Tstg -40 to +125 °C
m Electrical Characteristics
Ratings
Parameter Symbol Unit Conditions
ETO13 ETO15 ET020
Breakeover voltage VBo 120t0138 | 142t0157 | 190t0210 \Y
Breakeover current IBO 150max 100max A
On-state voltage \%s +25 \% lT=%t10A
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List of Discontinued Parts

W Discontinued Parts

Product series

Part Number

Replacement Parts

TGH340M —
TF325P —
TF320M TF321M
TF320M-A TF321M-A
Thyristors TF620M TF861M
TF640M TF841M
TFD312M TFD312S series
TFH341S —
TFH361S —
TM1041M-L TM1041S-L
TM1061M-L TM1061S-L
TM1241M-L TM1241S-L
Triacs TM1261M-L TM1261S-L
TM1641M-L TM1641S-L
TM1661M-L TM1661S-L
TM1262B-R —
PNPN Switch ETO014 —
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