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KEeE/RSEMI

BCR3AS-12

Features
* lrrug:3A ¢ Non-Insulated Type
e Vpgrm: 600V ¢ Planar Passivation Type

* ety lret i IreT i - 15 MA

Outline
MP-3A
4 2,4
% 1. T4 Terminal
2. T Terminal
' 3. Gate Terminal
1 R 3 4. Tp Terminal
3 1
Applications

Hybrid IC, solid state relay, switching mode power supply, light dimmer, electric fan, electric blanket, control of
household equipment such as washing machine, and other general purpose control applications

Maximum Ratings

Voltage class i
Parameter Symbol ™ Unit

Repetitive peak off-state voltage*'®* VoRM 600 v

Non-repetitive peak off-state voltage™*** Vbsm 720 v
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BCR3AS-12

Parameter Symbol Ratings Unit Conditions
RMS on-state current It(rRMS) 3 A Commercial frequency, sine full wave
360° conduction, Tc = 108°CN*?
Surge on-state current ITsm 30 A 60Hz sinewave 1 full cycle, peak value,
non-repetitive
I°t for fusing I°t 3.7 A’s Value corresponding to 1 cycle of half
wave 60Hz, surge on-state current
Peak gate power dissipation Pem 3 W
Average gate power dissipation Paav) 0.3 W
Peak gate voltage Vem 6 \%
Peak gate current lom 0.3 A
Junction temperature Tj —401to +125 °C
Storage temperature Tstg —40to +125 °C
Mass — 0.26 g Typical value
Notes: 1. Gate open.
Electrical Characteristics
Parameter Symbol Min. Typ. Max. Unit Test conditions
Repetitive peak off-state current IbrM — — 2.0 mA Tj = 125°C, Vprwm applied
On-state voltage Vm — — 1.7 \% Tc=25°C, ltm=4.5A,
Instantaneous measurement
Gate trigger voltage " I VEGT) — — 1.5 \Y Tj=25°C,Vp=6V,RL=6Q,
I VRaT| — — 1.5 Y, Re =330 Q
I VReGT 111 — — 1.5 Y
Gate trigger current "2 [ IreT | — — 15 mA | Tj=25°C,Vp=6V, R =6Q,
I IrGT | — — 15 mA R =330 Q
" IrGT ni — — 15 mA
Gate non-trigger voltage Vebp 0.2 — — \Y Tj=125°C, Vb = 1/2 Vprum
Thermal resistance Rin(ic) — — 3.8 °C/W | Junction to case™*'®®
Critical-rate of rise of off-state (dv/dt)c 5 — — V/us Tj=125°C
commutating voltage "****

Notes: 2. Measurement using the gate trigger characteristics measureme circuit.
3. Case temperature is measured on the T, tab.
4. Test conditions of the critical-rate of rise of off-state commutating voltage is shown in the table below.

Test conditions

Commutating voltage and current waveforms
(inductive load)

1. Junction temperature
Tj=125°C

2. Rate of decay of on-state commutating current

(di/dt)c = -1.5 A/Ims
3. Peak off-state voltage
Vp =400 V

Supply Voltage

Main Current

Main Voltage
(dv/d

4%, —Time

(di/dt)c
—Time

—Time

o oy
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BCR3AS-12

Performance Curves

Gate Trigger Voltage (Tj=1t°C)
Gate Trigger Voltage (Tj

On-State Current (A)

Gate Voltage (V)

;100 (%)

=25°C

Maximum On-State Characteristics

102 —T
[ Ti=257C
>
-
101 //
5 //
:23 /
100 /
7 /
-
g
—1
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On-State Voltage (V)
Gate Characteristics (1, Il and III)
102
7
5
3
2
101 Pem = 3W
7 o e
5 TINCIGM =
3 PG(Av) = 0.3W 0.5A
i N
100 =IRGT I, IRGT Il
7 el
5 IFGT
3
2
101 Vep = 0.2V
100 23 57101 23 57102 23 57103
Gate Current (mA)
Gate Trigger Voltage vs.
Junction Temperature
103 —
7 Typical Example |
5
4
3
2
—~
102 ~_
7 ‘\\~
5
4
3
2
101
-60-40-20 0 20 40 60 80 100120140

Junction Temperature (°C)

Surge On-State Current (A)

x 100 (%)

Gate Trigger Current (Tj=1t°C)
Gate Trigger Current (Tj

25°C)

Transient Thermal Impedance (°C/W)

40
35
30
25
20
15
10

103

N W Ao N

N

10

N W Ao N

101

Rated Surge On-State Current

0
100 2 3 4571017 2 3 45 7102

Conduction Time (Cycles at 60Hz)

Gate Trigger Current vs.
Junction Temperature

Ti/pic‘al E>‘<am‘ple7

IRGT IlI

| IFGT 1, IRGT |

-60-40-20 0 20 40 60 80 100120140

Junction Temperature (°C)

Maximum Transient Thermal Impedance

4.0
3.6
3.2
2.8
24
2.0
1.6
1.2
0.8
0.4

Characteristics (Junction to case)

0
10-123 5710023 5710' 23 57102

Conduction Time (Cycles at 60Hz)
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BCR3AS-12

Holding Current (Tj =t°C)

W)

On-State Power Dissipation (

Ambient Temperature (°C)

% 100 (%)

=25°C

Holding Current (Tj

1

1

1

1

1

-
o
D]

101

Maximum On-State Power Dissipation

10

8 |

360° Conduction
| Resistive,
6 | inductive loads

//
4 //
pa
2
/1
L
0 0 1 2 3 4 5

RMS On-State Current (A)

Allowable Ambient Temperature vs.
RMS On-State Current

60 T T ‘ ‘
Natural convection

40 No Fins 1
Curves apply regardless

20 N\ of conduction angle

\ Resistive, inductive loads
N\

00

80

60 N

40 \\

20 N

OO 02 04 06 08 10 12 14 16

RMS On-State Current (A)

Holding Current vs.
Junction Temperature

03

T‘ypic‘al E‘xam‘ple,

N W Ao N

N W Ao N

-60-40-20 0 20 40 60 80 100120140

Junction Temperature (°C)

£C)

Repetitive Peak Off-State Current (Tj

(°C)

Case Temperature

5 % 100 (%)

=25°C

Repetitive Peak Off-State Current (Tj

Latching Current (mA)

Allowable Case Temperature vs.
RMS On-State Current

160 ‘ ‘ ‘ T T
Curves apply regardless
140 } of conduction angle

120
\\\
100
80
60|
40 |
360° Conduction
20 | Resistive,
inductive loads

00 05 10 15 20 25 3.0 3.5 4.0

RMS On-State Current (A)

Repetitive Peak Off-State Current vs.
Junction Temperature

105 —
573 [ Typical Example

5
3 /
2

102
-60-40-20 0 20 40 60 80 100120140

Junction Temperature (°C)

Latching Current vs.
Junction Temperature

103

7

5

5 Distribution T+ G- i

Typical Example

2 4
107 2%,

5 Vi~

3 K /7]

F{- % -
o i,

7l

5 >

3+ L KLY

2 %_ g_}TypicaI Example %‘Z/.
100 1 1 1

-60-40-20 0 20 40 60 80 100120140

Junction Temperature (°C)
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BCR3AS-12

Breakover Voltage vs. Breakover Voltage vs.
Junction Temperature & Rate of Rise of Off-State Voltage
S <
S 160 S 160
= Typical Example ~ Typical Example]
: 140 X 140 Tj=125°C .
_|O 120 § § 120
Olio =2
=N 100 F—— m{n 100
. |5 \ Il Quadrant
R RN O | N
£l s 33 e0 \ AN
S DY
60 olo 60 n
©| ©
5|5 g3 \
>|> 40 o iks 40 | Quadrant
—_ | = \\
3lg 20 sl 20
3% 3|3
@©| @©
[CANd] 0 X | X 0
&l&a —60-40-20 0 20 40 60 80 100120140 33 101 23 5710223 57103 23 57104
M |m
Junction Temperature (°C) Rate of Rise of Off-State Voltage (V/us)
Gate Trigger Current vs.
Commutation Characteristics Gate Current Pulse Width
7 - o 103
o 5 | Main Votage 1 Time —~ _ Typical Example & 7 | ] Typical Example ]
I 2 (dvidtic Vp- Tj=125°C = NI
n= 3 | Main Current Lo T =4A 2 S zRET I
N I ‘k (di/dt)c « 4
“5 < 2 - _1t=500ps ‘. 3 IRGT I
w— O Time — Vp =200V =0 N N |‘FGT|
SR - Ela) 2 R
@ f=3Hz =2 X
85 10 | — > Y
x> 7 \‘\ g § 102 =
62 5© 5|5 7
% = 4 ’gﬂrl]mmtétm_ ics N[ 11 Quadrant oo 5
= - aracteristc [N -
g g :23 Value \\\/ % % g
se L TTIAC 2
= Q \ |~ 2
5 O 100 | Quadrant oo
|| LI 88 o
100 2 345 710" 2 3 45 7102 100 2 3 45 710" 2 3 45 7102
Rate of Decay of On-State Gate Current Pulse Width (us)

Commutating Current (A/ms)

Gate Trigger Characteristics Test Circuits

Test Procedure | Test Procedure I

Test Procedure I
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BCR3AS-12

Package Dimensions

Dimension in Millimeters

Min Typ Max

MP-3A
EIAJ Package Code | JEDEC Code | Mass (g) (reference value) | Lead Material |
— \ — \ 0.32 \ Cu alloy
6.6 I 23
5302 < 0.5+0.1
s e
o~ x
3 8
+ <
— : +
a s 0.1+0.1
< N
n
o
£ +
i
0.76 £0.2 0.76 :
ik 05:02
2.30.2
T Symbol
[y
| r
N ﬂ — A
Ai
Az
b
D
E
e
Note 1) The dimensional figures indicate representative values unless X
otherwise the tolerance is specified. y
yl
ZD
ZE

Order Code
Lead form Standard packing | Quantity Standard order code Standard order
code example
Surface-mounted type | Taping 3000 | Type name +A — T +Direction (1 or 2) +3 | BCR3AS-12A-T13
Surface-mounted type | Plastic Magazine 75 | Type name +A BCR3AS-12A
(Tube)

Note : Please confirm the specification about the shipping in detail.
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KEARSEMI BCR3AS-12

Features
* lrrug:3A ¢ Non-Insulated Type
e Vpgrm: 600V ¢ Planar Passivation Type

* lrarih lrer lraT 11 - 15 MA

Outline
MP-3A
4 2,4
% 1. T4 Terminal
2. T Terminal
' 3. Gate Terminal
1 R 3 4. Tp Terminal
3 1
Applications

Hybrid IC, solid state relay, switching mode power supply, light dimmer, electric fan, electric blanket, control of
household equipment such as washing machine, and other general purpose control applications

Warning

1. Refer to the recommended circuit values around the triac before using.

Maximum Ratings

Voltage class )

Parameter Symbol T Unit
Repetitive peak off-state voltage VbRM 600 v
Non-repetitive peak off-state voltage™*** Vbsm 720 v
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Parameter Symbol Ratings Unit Conditions
RMS on-state current It(rRMS) 3 A Commercial frequency, sine full wave
360° conduction, Tc = 133°CN
Surge on-state current ltsm 30 A 60Hz sinewave 1 full cycle, peak value,
non-repetitive
I°t for fusing I°t 3.7 A’s Value corresponding to 1 cycle of half
wave 60Hz, surge on-state current
Peak gate power dissipation Pem 3 W
Average gate power dissipation Paav) 0.3 W
Peak gate voltage Vewm 6 \%
Peak gate current lom 0.3 A
Junction temperature Tj — 40 to +150 °C
Storage temperature Tstg —40to +150 °C
Mass — 0.26 g Typical value
Notes: 1. Gate open.
Electrical Characteristics
Parameter Symbol Min. Typ. Max. Unit Test conditions
Repetitive peak off-state current IbrM — — 2.0 mA Tj = 150°C, Vprm applied
On-state voltage V1m — — 1.7 \Y Tc=25°C, lrm=4.5A,
Instantaneous measurement
Gate trigger voltage " I VEGT | — — 1.5 \Y Tj=25°C,Vp=6V,RL=6Q,
Il VRGT | — — 1.5 \Y Rc=330Q
I VReGT 111 — — 1.5 Y
Gate trigger current"* [ IreT | — — 15 mA | Tj=25°C,Vp=6V,R =6 Q,
I IrGT | — — 15 mA Re =330 Q
11 IRGT i — — 15 mA
Gate non-trigger voltage Vebp 0.2/0.1 — — \% Tj=125°C/150°C,
VD = 1/2 VDRM
Thermal resistance Rin(ic) — — 3.8 °C/W | Junction to case™*'®*
Critical-rate of rise of off-state (dv/dt)c 5/1 — — V/us Tj=125°C/150°C
commutating voltage™****

Notes: 2. Measurement using the gate trigger characteristics measurement circuit.

3. Case temperature is measured on the T, tab.

4. Test conditions of the critical-rate of rise of off-state commutating voltage is shown in the table below.

Test conditions

Commutating voltage and current waveforms
(inductive load)

1. Junction temperature
Tj = 125°C/150°C

2. Rate of decay of on-state commutating current
(di/dt)c = -1.5 AIms

3. Peak off-state voltage
Vp =400V

Supply Voltage 4%/ —Time

(di/dt)c
—Time

Main Current
/8

—Time

Main Voltage
(dv/dw - Vo
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Performance Curves

Gate Trigger Voltage (Tj=1t°C)
Gate Trigger Voltage (Tj

On-State Current (A)

Gate Voltage (V)

;100 (%)

=25°C

Maximum On-State Characteristics

102
7
5
3
2 ==
~-1
10! =
7 Lo . o —
l 7 Tj=150°C ]
Wi
3 7
Il
100
ki
l AT
3 L —-Tj = 25°
2 il il
]
10-1 L
05 10 15 20 25 3.0 35 4.0
On-State Voltage (V)
Gate Characteristics (1, Il and Ill)
5
3
2
101 Pam = 3W
7 HoA
5 NClem =
3 Pg(Av) = 0.3W 0.5A
2 1 q
100 IFGT I, IRGT Il
7 I
5 e
3 11
2 VGp = 0.1V
10-1
!
100 23 5710123 5710223 57103
Gate Current (mA)
Gate Trigger Voltage vs.
Junction Temperature
103 ——
7 Typical Example
5
4
3
2
—
——
102 ~_
7 ~
: =
3
2
101
-60-40-20 0 20 40 60 80 100120140160

Junction Temperature (°C)

Surge On-State Current (A)

x 100 (%)

Gate Trigger Current (Tj=t°C)
Gate Trigger Current (Tj

25°C)

Transient Thermal Impedance (°C/W)

Rated Surge On-State Current

40

35

30

20 N

15 ~

10 ——

0
100 2 3457101 2 3 45 7102

Conduction Time (Cycles at 60Hz)

Gate Trigger Current vs.
Junction Temperature

108 ——
7 Typical Example |
5
4 IRGT Il
3
2

N
102
7 | IFGT I, IRGT1

~N

5 N
4 \\\
3 \\\‘
2
101

-60-40-20 0 20 40 60 80 100120140160

Junction Temperature (°C)

Maximum Transient Thermal Impedance
Characteristics (Junction to case)

4.0

3.6 4

y

3.2 /|

2.8 %
24 /
2.0
16
1.2
0.8
0.4

0
10-123 5710023 57101 23 57102

Conduction Time (Cycles at 60Hz)
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Holding Current (Tj =t°C)

Holding Current (Tj

W)

On-State Power Dissipation (

Ambient Temperature (°C)

;% 100 (%)

=25°C

Maximum On-State Power Dissipation

10

360° Conduction
| Resistive,
6 | inductive loads

A

4 ///
/
v
2
/
v

% 1 2 3 4 5

RMS On-State Current (A)

Allowable Ambient Temperature vs.
RMS On-State Current

160

Naturél coﬁvectibn
140 N No Fins i
\ Curves apply regardless
120 \\
N

of conduction angle
Resistive, inductive loads
100 \
80 \
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N
40 A

20 \‘
\

OO 02 04 06 08 10 1.2 14 16

RMS On-State Current (A)

Holding Current vs.
Junction Temperature
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7 Typical Example
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N
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2
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Junction Temperature (°C)

£C)

Repetitive Peak Off-State Current (Tj

Case Temperature (°C)

;%100 (%)

=25°C

Repetitive Peak Off-State Current (Tj

Latching Current (mA)

Allowable Case Temperature vs.
RMS On-State Current

160

—
I

140

——

120 |} Curves apply regardless
of conduction angle
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80

60 -

40

360° Conduction
20 |- Resistive,
inductive loads
0 | | |

0 05 10 15 20 25 3.0 35 4.0

RMS On-State Current (A)

Repetitive Peak Off-State Current vs.
Junction Temperature

108

;Ty‘picél E>‘(am‘ple‘

103
7
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3 /
2

102
-60-40-20 0 20 40 60 80 100120140160

Junction Temperature (°C)

Latching Current vs.
Junction Temperature

103

(m——

3 Distribution

2 T2+, G~ .
102 W% Typical Example |

4 ey -

~ o yo

5 Vs 224 2
77117 0

7 I~

: % 7 2

3.+ o+

2 E_ g_}TypicaI Example 4[*44.4
100 L—

-60-40-20 0 20 40 60 80 100120140160

Junction Temperature (°C)
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Breakover Voltage (Tj=t°C)

Breakover Voltage (dv/dt = xV/us)

Critical Rate of Rise of Off-State

;% 100 (%)

=25°C

Breakover Voltage (Tj

x 100 (%)

Breakover Voltage (dv/dt = 1V/us)

Commutating Voltage (V/us)

Breakover Voltage vs.
Junction Temperature

160

Typ‘)ica‘l Ex‘am‘ple E

140

120

100

80

60

40

20

—060—40—20 0 20 40 60 80 100120140160

Junction Temperature (°C)

Breakover Voltage vs.
Rate of Rise of Off-State Voltage (Tj=150°C)

160 ——— T
Typical Example

140 Tj=150°C

120

100 <

\\\

80 R Il Quadrant [
~

60 M

| Quadrant S
40
20 AN .

0
101 23 5710223 57108 23 57104

Rate of Rise of Off-State Voltage (V/us)

Commutation Characteristics (Tj=150°C)

7 .
5 | Main Voltage Time -~ _ Typical Example
- (dvrdt)c Vp-Tj=150°C
3 | Main CurrentlT ‘k (didto ,|-|-_= 4A
2 v _1=500us
Time =~ v/p = 200V
f=3Hz
101
07 \\‘
K Il Quadrant
5 1 v\/
3 \ X
2 \ M\ | ' Quadrant
[~
Kbt
1 aracteristics
100 —@5 \ \ Velﬂue N
7
100 2 3 5 7107 2 3 57102

Rate of Decay of On-State
Commutating Current (A/ms)

Breakover Voltage (dv/dt = xV/us)

Critical Rate of Rise of Off-State

Gate Trigger Current (tw)

x 100 (%)

Breakover Voltage (dv/dt = 1V/us)

Commutating Voltage (V/us)

x 100 (%)

Gate Trigger Current (DC)

Breakover Voltage vs.
Rate of Rise of Off-State Voltage (Tj=125°C)

160 r
Typical Example
140 Tj=125°C
120
100 M Quadrant 4]
\\\
80 \ ~ ~d
\\
60 5
| Quadrant
40 \
N
20

0
101 23 5710223 57103 23 57104

Rate of Rise of Off-State Voltage (V/us)

Commutation Characteristics (Tj=125°C)

| Main Voltage ]___Time — _ Typical Example
L (dv/dt)c Vp-Tj=125°C
| Main Current . -IT=4A
(difdtyc
'T _t=500us
Time =~ v/p = 200V
f=3Hz

N W o~

—9)

- Minimum
| Characteristics

\
Value‘ ‘ ‘ )) <
100 —‘I Ql‘Jad‘ra‘nt

7
100 2 3 57100 2 3

11l Quadrant

N W o~
P
Z—1

5 7102

Rate of Decay of On-State
Commutating Current (A/ms)

Gate Trigger Current vs.
Gate Current Pulse Width

103 —_—
7 l l l Typical Example |
N IRGT Il
2 AN o
3 IRGT |
T
2N\ X\ IFGTI
\QZ ’Q\\
102\ =
7
5
4
3
2
101

100 2 345 710" 2 345 7102

Gate Current Pulse Width (us)
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Gate Trigger Characteristics Test Circuits

Test Procedure | Test Procedure I

Test Procedure Il

Recommended Circuit Values Around The Triac

C1=0.1t00.47uF Cp=0.1uF
Ry =47t0100Q  Rp=100Q
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Package Dimensions

MP-3A

EIAJ Package Code | JEDEC Code |

Mass (g) (reference value) | Lead Material |
0.32 |

Cu alloy

6.6 ~
o
53+0.2 %
-
N
S| &
+
I
ol S
\ £
£
n
x| \ N
|
£
Ll
0.76£0.2 0.76
T
2.3%0.2
o
& ﬂ o -
t

A(»
!

05+0.1

0.1+0.1

Note 1) The dimensional figures indicate representative values unless
otherwise the tolerance is specified.

Dimension in Millimeters

Min Typ Max

Order Code
Lead form Standard packing | Quantity Standard order code Standard order
code example
Surface-mounted type | Taping 3000 | Type name +B — T +Direction (1 or 2) +3 | BCR3AS-12B-T13
Surface-mounted type | Plastic Magazine 75 | Type name +B BCR3AS-12B

(Tube)

Note : Please confirm the specification about the shipping in detail.
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