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MAC3010, MAC3020,
MAC3030, MAC3040
SERIES

Semiconductors

High-reliability discrete products
and engineering services since 1977

FEATURES

SILICON BIDIRECTIONAL THYRISTORS

. Available as “HR” (high reliability) screened per MIL-PRF-19500, JANTX level. Add “HR” suffix to base part number.
. Available as non-RoHS (Sn/Pb plating), standard, and as RoHS by adding “-PBF” suffix.

MAXIMUM RATINGS

Current Ratings
Rating Symbol Unit
-4 -8 -15 -25 -40 -401
RMS on-state current (full sine wave, 50 to 60Hz) IrRms) 4.0 8.0 15 25 40 40 Amps
Peak non-repetitive surge current
Irsm Amps
(1 cycle, 60 Hz, Tc = 110°C) 30 80 150 250 300 300
Circuit fusing considerations Pt A
s
(T, =-40 to +110°C, t = 8.3ms) 3.6 26 90 260 370 370
Peak gate voltage (t< 2.0us) Vem 15 +10 +10 +10 +10 +10 Volts
Peak gate power (t< 2.0ps) Pam 10 20 20 20 20 20 Watts
Peak gate current (t< 2.0ps) lom 11 12 12 12 12 12 Amps
Average gate power
segatep Pgiav) 0.5 Watts
(Tc=80°C, t =8.3ms)
Operating junction temperature range T -40 to +100 -40 to +125 -40 to +100 °C
Storage temperature range Tsg -40 to +150 °C
Mounting torque - 6.0 8.0 8.0 8.0 30 30 In. Ib.
Peak repetitive forward voltage
MAC3010/MAC3030 Vorm 250 250 250 250 250 250 Volts
MAC3020/MAC3040 400 400 400 400 400 400
Note 1: Vorw for all types can be applied on a continuous basis. Blocking voltage shall not be tested with a constant current source such that the voltage ratings of the devices are exceeded.
THERMAL CHARACTERISTICS
Current Ratings
Characteristic Symbol Unit
-8 -15 -25 -40 -401
Thermal resistance, junction to case Resc 2.2 2.0 1.2 0.9 0.9 °C/W
Thermal resistance, junction to ambient Resa 60 60 60 1.0 1.0 °C/W
ELECTRICAL CHARACTERISTICS (T¢ = 25°C and either polarity of MT2 to MT1 voltage unless otherwise noted)
Characteristic Symbol ‘ Min ’ Typ. ‘ Max ‘ Unit
-4 CURRENT RATING
Peak blocking current ?
Iorm mA
(Rated Vpru @ T, = 110°C) - - 2.0
Peak on-state voltage (either direction)
. Vim Volts
(lm = 6A peak, pulse width < 2 ms, duty cycle < 2%) - - 2.0
Gate trigger current (continuous dc)
(Vo =12V, R, =1000Q) let mA
MT2(+),G(+); MT2(-),G(-) - - 30
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Gate trigger voltage (continuous dc)
(Vo = 12V, R, = 100Q)

MT2(+),G(+); MT2(-),G(-)

(R, = 10kQ, T, = 110°C)

MT2(+),G(+); MT2(-),G(-)

0.2

2.0

Volts

Holding current
(Vp =12V, Ity = 200mA, gate open)

I

40

mA

Gate controlled turn on time
(lym = 6A peak, I = 100mA)

tgt

15

us

Critical rate of rise of commutation voltage
(lrm = 6A peak, commutating di/dt = 3.1A/ms, gate unenergized, T¢ = 85°C)

dv/dt(c)

5.0

V/us

Critical rate of rise of off-state voltage
(exponential waveform, Tc = 110°C)

dv/dt

20

V/us

Note 2: Ratings apply for open gate conditions. Thyristor devices shall not be tested with a constant current source for blocking voltage such that the voltage applied exceeds the rated blocking

voltage.

MECHANICAL CHARACTERISTICS

Case TO-126 (MAC3010-4)
Marking Alpha-numeric
Pin out See below

T012%
Inches Millimeters
/ ﬂ —C Min | Max | Min | Max
. Al o4 [ oax | 080 [ 11050
‘M B[ 0295 | 0305 | 7430 | 7750
¢ | o0%s | 0105 | 2410 | 2670
D[ oo | oo | o510 | oo
F 1ol [ 0125 | 2520 | 3180
L G | oost [ o057 | 2310 | 2460
R e wlooso | ooss | 1270 [ 2410
3 [ 0015 | 0025 | 0380 | 0F40
- K| 0585 | 0685 | 15110 | 16640
D—¥ M 3 TP F TP
Q| 018 [ 0158 | 3760 | 4010
L\ R 0045 | 0055 | 1140 [ 1400
- — s | oos [ ook | oo [ ose
— G U | 0145 [ 0185 | 3680 | 3540
v | 0040 1070
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FIGURE 1 — CURRENT DERATING AND

POWER DISSIPATION FIGURE 1A — POWER DISSIPATION
" REFERENCE: CASE TEMPERATURE REFERENCE: AMBIENT TEMPERATURE

1 b5 1o T B

B Cortent Derating E E
13 -tE . 105 — =
i e = 109 Cument Dereting 20 E
LAY - N\, 3

e = 2 % L £

""\_‘h - & = % . \.; " =

:;ll cycle of ’ i ni g N _ A g

— 50/60 He cument. 0 4.0= wofg — - - =

P - ; :E_ o | Pl eyt N Pﬂnll“nltllullﬂl’_f 0 g

P - 2 5060 Hz cument. \ - -

e \ 208 X8 J= H

] Pawar Dissipairon 5 < - (T3

: L =
L - g L — \ H
[ — ) =

10 20 0 1] oy 028 080 ors o0 .

iR A5 ON-STATE CURRENT (AMP) VT {Aug)AMS ON-STATE CURRENT (AMPS)

ELECTRICAL CHARACTERISTICS (T = 25°C and either polarity of MT2 to MT1 voltage unless otherwise noted)

Characteristic ‘ Symbol ‘ Min ‘ Typ. ‘ Max ‘ Unit
-8, -15, -25 CURRENT RATING
Peak blocking current ?
Iorm mA
(@ T,=125°C) R . 2.0

Peak on-state voltage
(lm = V2 lrruis) A peak, pulse width < 2 ms, duty cycle < 2%)

MAC3030-8 Vim - - 1.6 Volts
MAC3030-15 - - 1.6
MAC3030-25 - - 1.85

Gate trigger current (continuous dc)

(Vp =12V, R, =100Q) lot mA
MT2(+),G(+); MT2(-),G(-) - - 40

Gate trigger voltage (continuous dc)
(Vo =12V, R, = 100Q)

MT2(+),G(+); MT2(-),G(-) Ver - - 2.0 Volts
(R.=10kQ, T, = 125°C)
MT2(+),G(+); MT2(-),G(-) 0.2 - -

Holding current
(Vo =12V, Inw = 200mA, gate open) - - 40

Gate controlled turn on time
(lrm = V2 lyrms) A peak, Ig = 100mA) - 1.5 -

Critical rate of rise of commutation voltage
(Itm = V2 lrrms) A peak, commutating di/dt = 0.52 lyrms) A/ms, gate unenergized, dv/dt(c) - 5.0 - V/us
Tc=80°C)

Critical rate of rise of off-state voltage
) dv/dt V/us
(exponential waveform, Tc = 125°C) 10 - -
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MECHANICAL CHARACTERISTICS

Case TO-220AB (MAC3010-8, -15, -25)
Marking Body painted, alpha-numeric
Pin out See below

F B F T0-220AB
f 5 Inches Millimeters

T Min | Max Min Max

: T Ulad A | 0575 | 0620 | 12600 | 16750
A -+ B | 0480 | 0406 | 9650 | 10290
4 a C |00 Joteo | 4080 | 4820
D | 0025 oo | vew | osso
- F Jo142 o4 | 3610 | 5730
H %R G | 00% 0106 | 2410 | 2670
i H [ 0110 |0t | 270 | 3930
K J o014 Joozz | os60 | os6o
K | 0500 | 0562 | 12700 | 14270
D a
E'" ;: m; . L Joo® oo [ @ | T0
N ke o N J 010 J o210 | 46w | 530
i I Cole Q J0100 J0120 | 254 | 3040
Pin 4: MT2 (Case) R Jooo [o11o | zow | 270
S | 0046 J 0055 | 11 | 1380
T 023 | 0255 | 6970 | 6460
ul - Joool - | 1o
v joos | - [ 1| -
z 00e0 | - | 200
FIGURE 2 — RMS CURRENT DERATING FIGURE 3 — ON-STATE POWER DISSIPATION
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ELECTRICAL CHARACTERISTICS (T = 25°C and either polarity of MT2 to MT1 voltage unless otherwise noted)

Characteristic Symbol ‘ Min ‘ Typ. ‘ Max ‘ Unit

-40, -401 CURRENT RATING

Peak blocking current ? | A
m
(@ T,=110°C) DR - - 2.0

Peak on-state voltage (either direction) v Volt
olts
(Ilrw = 56A peak, pulse width <2 ms, duty cycle < 2%) ™ - - 1.85

Gate trigger current (continuous dc)
(Vo = 12V, R, = 1000Q) lor mA
MT2(+),G(+); MT2(-),G(-) ] ) 40

Gate trigger voltage (continuous dc)
(Vo =12V, R, = 100Q)

MT2(+),G(+); MT2(-),G(-) Ver - - 2.0 Volts
(R =10kQ, T, = 110°C)
MT2(+),G(+); MT2(-),G(-) 0.2 - -

Holding current
I mA
(Vo =12V, Ity = 200mA, gate open) - - 50

Gate controlled turn on time

Tt us
(Inv = 56A peak, Is = 200mA) - 15 -

Critical rate of rise of commutation voltage
. . . dv/dt(c) V/us
(lrm = 56A peak, commutating di/dt = 22 A/ms gate unenergized, T¢ = 60°C) 5.0 - -

Critical rate of rise of off-state voltage
. dv/dt V/us
(exponential waveform, Tc = 110°C) 30 - -

Note 2: Ratings apply for open gate conditions. Thyristor devices shall not be tested with a constant current source for blocking voltage such that the voltage applied exceeds the rated blocking
voltage
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MECHANICAL CHARACTERISTICS

MAC3010, MAC3020,
MAC3030, MAC3040

SERIES

Case TO-48 (MAC3010-40)
Marking Body painted, alpha-numeric
Polarity Cathode is stud

(]
=]
—

Pin |: MTI
Pin 2: Gate
Pin 3: MT2

-

SILICON BIDIRECTIONAL THYRISTORS

T0-48
Inches Millimeters
Min Max Min Max
A | 0604 0614 | 15340 | 15600
B | 0551 0559 14000 | 14.200
C 1020 1.120 2670 | 30230
F | 013 | 0180 | 3430 | 4080
H - 0265 - 6730
J | 0420 | 0425 | 10670 | 11580
K | 0620 0670 15.750 | 17.020
L | 0300 | 0330 | 7820 | 8890
Q| 003 0085 1.400 2.160
T 0501 0505 12730 | 12830
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MECHANICAL CHARACTERISTICS
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Case TO-48 1SO (MAC3010-401)
Marking Body painted, alpha-numeric
Polarity Cathode is stud

N
.

114-28
UNF-2A

Pin |: MTI

S ( ﬂ Pin 3: MT2

Pin 2: Gate

FIGURE 4 —RMS CURRENT DERATING .
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TO-481SO
Inches Millimeters
Min Max Min Max
A | 0551 | 0559 | 14.000 | 14.200
B | 0501 | 0505 | 12730 | 12.830
C 1.280 32510
F 0.160 4060
H - 0.265 - 6.730
J ] 0420 | 0455 | 10670 | 11.560
K| 0300 | 0350 | 7620 | 8890
L] 0255 | 0275 | 6480 | 6.990
Q| 0055 | 008 | 1400 | 2160
T 0135 | 0150 | 3430 | 3810
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FIGURE B — ON-STATE POWER DISSIPATION

SILICON BIDIRECTIONAL THYRISTORS
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