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TO-220A

BT137S

B

Features
■ High current triac
■ Low thermal resistance with clip bonding
■ High commutation (4 quadrant) or very high 

commutation (3 quadrant) capability

ter alue nit

T(RMS) RMS on-state current ine wave) Tc = 100 C 25 A

I M Non r ive surge peak on-state 
current  (full cycle  T  initial = 2 °C)

F = 60 Hz t = 16.7 ms 250 A

F = 50 Hz t = 20 ms 240
²t I²t Value  for fusing tp = 10 m 288 A²s

dI
Critical rate of rise of on  current 
IG  I GT , tr < 100 ns F = 120 Hz Tj = °

800

A/µs

IGM Pe  gate nt tp = 20 µs Tj = ° 4 A

PG(AV) A ower diss ipation Tj = 125 C 1 W

Tstg
T

Storage junction temperature range
Operating jun  temperature ange

- 40 to 
- 40 to + 125 °C

Symbol

_

VDS /VRSM
Non repetitive su eak off-state 
voltage tp = 10 ms Tj = 25°C V

50

Parameter Value Unit

IT(RMS) RMS on-state current (full sine wave) Tc = 100°C 25 A

ITSM Non repetit urge iv peak on-state 
current  (full cycle, Tj initial = 25°C)

F = 60 Hz t =  ms 250 A

F = 50 Hz t = 20 240

I²t I²t Value  for fusing tp = 10 ms 288 ²s

dI/dt
Critical rate of rise of on-state current 
IG = 2 x = 2 x I GT , tr < 100 F = 120 Hz Tj = 125°C

800

µs

GM Peak gate current tp = 20 µs  125°C 4 A

PG(AV) Average gate p o r diss ipation Tj = 125°C 1 W

Tstg
Tj

Storage junction tempe ature range
Operating junction erature range

- 40 to + 150
- 40 to + 125 °C

Symbol

VDS /VRSM
Non repetitive surge p ff-state 
voltage tp = 10 Tj = C V

50

Parameter Value Unit

IT(RMS) RMS on-state current (full sine wave) Tc = 100°°C 25 A

ITSTSM Non repetitive se surge peak on-state 
t  (full cycle, T al = 25°C)

F = 60 Hz t = 16.7 ms 250 A

F = 50 Hz t = 20 msms 240

I²t I²t Value or fusing tp = 10 ms 288 A²

dI/dt
Critical rate of rise of on-state current 
IG = 2 x I GT , tr < 100 ns F = 120 Hz Tj = 125°C

800

A/µs

IGM Peak gate current tp = 20 µs Tj = 125°C 4 A

P AV) Average gate p ower diss ipation Tj = 125 C 1 W

stg
Tj

Storage junction te rature range
Operating junction temp temperature ra

- 40 to + 150
- 4  to + 125 °C

Symbol

_

VDSM RSM
Non repetit e surge peak off-state 
voltage tp = 10 ms Tj = 25° V

50

Parameter Value Unit

IT(R S) RMS on-state current (full sine wav Tc = 100°C 25 A

I M Non repetitive surge peak on-state 
current  (fu e, Tj initial = 255°C

F = 60 Hz t = 16.7 ms 250 A

F = 50 t = 20 ms 240

I² ²t Value  for fu tp = 10 ms 288 A²s

dI/dt
Critical rate of rise of on-state current 
IG = 2 x I GT , tr < 100 ns F = 1 Tj = 125°C

800

A/µs

IGM Peak gate nt tp = 20 µs Tj = 125°C 4 A

PG(A ) Average gate p ower diss n Tj = 125°C 1 W

Tstg
Tj

Storage tion temperrature range
Operating junction temp  r nge

- 4  to + 150
- 40 to °C

Symbol

_

VDSM/VRSM
Non repetitivive surge peak off-state 
voltage tp = 10 ms Tj = 25° 25°C V

50

Paramerameter Value Unit

IT(RMS) RMS on-state cu (full sine wave) Tc = °C 25 A

ITSTSM epetitive surge on-state 
current  (full cycle, Tj initial = 25 C° ))

F = 60 t =  ms 250 A

F = 50 Hz t = 20 ms 240

I²I t I²t I t Value  f for fusing tp = 10 ms A288 A²s

dI/dt
Critical rat ise of on-state current 
I  = 2 x I GT , tr < 100 ns F = 120 Hz Tj = 125°C

800

A/A/µs

IGM Peak gate current tp = 20 µs Tj = 125°C 4 A

PG( V) Average gate p ower diss ipation Tj = 125°°C 1 W

Tstg
Tj

Storage junc mperature range
Operating junctionction temperature raange

- 400 to + 150
- 40 to + 125 °C

Symbol

_

DSM/V/VRSM
Non repetit e surge peak off-sta
voltage tp = 1  ms Tj = 25°C V

50

Parameter Value Unit

IT( MS) on-state current (full sine wave) Tc = 100°C 25 A

ITSM Non repetitepetitive surge peak on-state 
current  (full cycle, T, jjj initi initial = 25°C)

F = 60 Hz t = 16.7 ms 250 A

F = 50 Hz t = 20 ms 240

I²t I²t V or fusing tp = 10 ms ²288 A ss

dI/dt
Critical rate of rise of on-state ent 
IG = 2 x I  , tr < 100 ns F = 120 Hz Tj = 125°C

800

A/µs

IGM P ak gate current tp = 20 µs Tj = 125°C 4 A

PG(AV) A gate p owewer diss ipation  125°C 1 W

T g
Tjj

Storage junction temperature range
ng junction temperature range

- 40 to + 150
- 4  to + 125 °C

Symbol

_

VVDSM/VRSM
Non repetitive surge prge peak off-state te 
voltage tp = 10 ms Tj = 25°C V

50

PParameter Value Unit

IT( MS RMS te current (full sine wave) Tc = 100°C 25 A

ITSM Non rNon repetitiv urge peak on-state 
currencurrent  (full cyclll cycle, Tj initi 5°C)

F = 6  Hz t = 16.7 16.7 ms 250 A

F = 50 Hz Hz = 20 ms 240

I²t I²t Valuealue or fu f singsing tp = 10 ms 288 A²s

dI/dt
Cr e of rise of on-state-state curr current 
IGG = 2 x GTGT , _tr < 100 ns F = 120 Hz Tj = 125 125°C

800

A/µs

IGM Peak gate curre current tp = 20 µs Tj = 125°CC 4 A

PG(G(AV A) verage verage verage gate pgate p ower diss ipatioipation Tj = 125°C 1 W

TTstg
Tj

Storage junc mper ge
OperatiOperating junction temperature range

0 to + 150
- 40 to + 125 °C

Symbol

_

VDSMM/VRSM
Non repetitive surge peak oeak off-state 
voltage tp = 10 ms ms Tj = 25°C V

50

Parameter VValue Unit

IT(RRMS)) RMS on-state current (full s(full sine wave)  100°C 25 A

ITSM Non repetitive surge peak peak on-state 
current  (full cycle, Tj initial = 25°C

F = 6
)

00 Hz t = 16.7 ms 250 A

F = 50 Hz t = 20 ms 240

I²t I²t Value  for fusing tp = 10 ms 288 A²s

dI/dt
Critical rate of rise of on-state current 
IG = 2 x I GT , tr < 100 F = 1 ns 20 Hz20 Hz Tj = 125°CC

800

A/µs

I PGM eeakk gate current tp = Tj = 125°C 4 A

PG(AVV Average gate p ower diss ipation Tj = 125°°C 1 W

Tstg
T

Storage
j

 junc junction tetion temperature ranture range
Operating junction temperature a r ngenge

- 4  to 0 + 150+ 150
- 400 to + 125 °C

Symbol

_

VDSM/VRSM
Non repetitive surge peak off-state 
voltage tp = 10 ms Tj = 25°C V

50

Paarameter Value Unit

IT(RMMS) RMS on-staon-state current (full sine wave)e) Tc = 100°C 25 A

ITSM Non repetitive se surge peak on-sta
current  (full cycle, Tj initial = 25°C)

F = 60 Hz Hz t = 16.7 ms 250 A

F = 5  Hz t t = 20 ms 240

I²t I²t Value  for fu tp =sing  10 ms 288 A²s

dI/dt
Critical rate of re of rise of on  current 
I  = 2 x I GT ,  100 ns F = 120 Hz Tj = °C

800

A/µs

IGM Peaak gate curre current tp = 20 µs Tj = 125°C 4 A

PG(AAV) Average gate p owe ipatio Tj =n Tj = 125°C 1 W

Tststg
Tj

Storage junction tetion temperaature range
Operating junction temperature r ra

- 4
nge

- 40 to + 150
- 400 to + 125 °C

Symbol

_

VDSMM/VRSM
Non repetitivive surge peak off-state 
voltag tp = 1e 00 ms Tj = 25°CC V

50

Parameter Value UUnit

IIT(RRMS) RMS RMS on-state current rrent (full sine wave) Tc =Tc = 100 100°C 25 A

ITSM Non repetitive surge peak on-state te 
current  (full cycle, Tj initial = 2al = 25°C)

F = 60 Hz t = 16.7 16.7 ms 250 A

F = 500 Hz t = 20 ms 240

I²t I²t Value  f for fusing tp = 10 mss 288 A²s

dI/dt
Cr

/dt
itical ratitical rate of rise of on-state-state current 

IGG = 2 x I  ,  I GT tr <tr < 100 ns ns F = 120 Hz Tj = 125 125°C

800

A/µs

IIGM Peak gate current tp = 20 µs20 µs Tj =Tj = 125 125°C 4 A

PG(AV)) Average gate p ower dissr diss ipation Tj = 125°C 1 W

Tstg
Tj

Storage junction tempemperature range
Operating junction temperatureerature range

- 40 to + 150
- 40 to + 125+ 125 °C

Symbol

_

VDSM/VRSM
Non repetitive surge peak off-state 
voltage tp = 10 ms Tj = 25°

       

C V

50

        ELECTRICAL  CHARACTERISTICS (Tj = 25°C, unless otherwise specified

 ELECTRICAL  CHARACTERISTICS (Tj = 25°C, unless otherwise specified)

)

ITO-220AB

8 A standard and Snubberless™ triacs

CURRENT 8 Ampere

Symbol Parameter Conditions Ratings

 

Unit

   VDRM
VRRM Repetitive Peak Off-State Voltage

BT137S-600 600 V

BT137S-800 800 V

  IT(RMS) R.M.S On-State Current Tc=110°C 8 A

  ITSM Surge On-State Current 80/84 A

  I²t I²t for fusing Tp=10ms 30 A²s

   PG(AV) Average Gate Power Dissipation Tj=125°C 1 W

  IGM Peak Gate Current Tj=125°C 4 A

  Tj Operating Junction Temperature ～40~125 °C

 TSTG Storage Temperature ～40~150 °C

tp=16.7ms/tp=10ms

TO-252
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S■ NUBBERLESS™ and LOGIC LEVEL(3 Quadrants)
Symbol Test Conditions Quadrant

BTA26

IGT (1)
        

I - II - II
VD = 12 V

I MAX. 50 mA

VGT I - II - III MAX. 1.5 V

       VGD I - II - IIVD = VDRM  RL = 3.3 kΩ Tj = 125°C I MIN. 0.2 V

IH (2) IT = 500 mA MAX. 80 mA

IL IG = 1.2 IGT I - III MAX. 80 mA

II 100
 VD =  67 % VDRM  gate open   Tj = 125°dV/dt (2) C MIN. V500 /µs

(dV/dt)c (2)                  Without snubber     Tj = 125°C MIN. V10 /us

RL = 33 Ω

STANDARD (4 Quadran■ ts)

 

STATIC CHARACTERISTICS

Sym

Note 1: minimum IGT is guaranted at 5% of IGT max.

Note 2: for both polarities of A2 referenced to A1

bol Test Conditions Quadrant Value Unit

IGT (1)
       

I - II - III
VD = 12 V IV

50MAX.
120

mA

VGT ALL MAX. 1.5 V

      VGD Tj = 125°C ALL MIN. 0.2 V

IH (2) IT = 500 mA MAX. 80 mA

IL IG = 1.2 IGT MI - III - IV AX. 80
mA

II 160
   VD =  67 % VDRM  gate open Tj = 125°dV/dt (2) C MIN. V/µ500 s

(dV/dt)c (2)         (dI/dt)c =13.3 A/ms         Tj = 125°C MIN. 10 V/µs

Symbol Test Conditions Value Unit

ITM = 35 A        tp = 3VTM (2) 80 µs Tj = 25°C MAX. 1.55 V

Vto (2) Threshold voltage Tj = 125°C 0.8MAX. 7 V

Rd (2) Dynamic resistance Tj = 125°C MAX. 14.6 mΩ

IDRM

IRRM

VDRM = VRRM Tj = 25°C 5 µ
MAX.

A

Tj = 125°C 1 mA

RL = 33 Ω

VD = VDRM RL = 3.3 Ω

Symbol Parameter Value Unit

JRth(j-c) unction to case (AC) °C/0.8 W

Rth(j-a) Junction to ambient °C/W

Unit

60

Junction to case (AC)

Electrical Characteristics (Tj=25°C unless otherwise specifed)

Symbol  Parameter
Valu

Test Conditions
e

Unit
D E F G

   Tj=25°Repetitive Peak Off-State
CurrenIDRM t

C ≤5

 

uA

Tj=125°C ≤1 mA

   Tj=25°Repetitive Peak Reverse
CurrenIRRM t

C ≤5 uA

Tj=125°C ≤1 mA

  VTM  Forward "on" voltage IT=12A tp=380us ≤1.55 V

  VGT  Gate trigger voltage VD=12V ,RL=30Ω ≤1.3 V

    
  

I,II,ICritical-rate of rise of
commutation currentdi/dt .

I ≥5
VD=12V IGT==0.1A

0 A /us
I

IV ≥10 A /us

  IGT  
I,II,II

Gate trigger current
I ≤

VD=12V RL=30Ω
5 ≤10 ≤25 ≤50 mA

IV ≤10 ≤25 ≤70 ≤100 mA

 IH Holding current IT=0.2A ≤10 ≤25 ≤30 ≤60 mA

  VGD Gate non-trigger voltage ALL VD=VDR  M
TJ=125°C,RL= ≥0.3.3KΩ 2 V

    
  

 
  

TJ=125°C
VD=2/3VDRM Gate

open circui

Critical-rate of rise of
commutation voltagdv/dt e

t

≥5 ≥10 ≥50 ≥200 V/us

BT137S
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temperatureon-state current

number of cycles

2

values)

corresponging value of I t (dI/dt < 100A/μs)

                                                                                                                                                                                                                                                                                                                                   
FIG.6: Relative variations of gate trigger current,

holding current and latching current versus
2

junction temperature
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FIG.3: 

FIG.5: Non-repetitive surge peak on-state current
for a sinusoidal pulse with width tp<20ms, and

Surge peak on-state current versus

FIG.1: FIG.2: 

FIG.4: On-state characteristics (maximum

RMS on-state current versus caseMaximum power dissipation versus RMS
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FIG.8: Relative variations of latching currentFIG.7: Relative variations of holding current

versus junction temperature versus junction temperature
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(3.1)

.189
(4.8)

.158

.630

.550

 .100
(2.54)

.060

.035

.138

(10.5)

(7.0)

(4.0)

(16.0)

(14.0)(1.5)

(0.9)

(3.5)

MAX.
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HOLE THRU

f

MAX.
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.133(3.4)

.102(2.6)
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TO-220AB
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Dimensions in inches and (millimeters)

TO-252
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