Triacs
Silicon Bidirectional Thyristors

.- - designed for full-wave ac power control applications, and specifically designed
to be used in conjunction with MOC30XX opto couplers In cirauits similar to that
shown on page 3-183,

# Blocking Voltages to 400 Volts

# Load Current Comtrolled Up to 40 A

# Glaas Passivated Junctions for Greatar Parameter Uniformity and Stability

# Gate Triggering Guaranteed in Four Modes

# Designed for Use with MOC Series Optoisolators Having Triac Driver Outputs

& MAC30T0/MALCINA0 Are Recommendsd For Use With MOC30M0'MOC3030
Optoisolatars

* MACID20'MACIE0 Arg Recammeandad For Use With MOC3020/MOC3040
Dptoisolators

MAXIMUM RATINGS (T) = 25°C unléss atherwise noted.}

MAC3010
MAC3020
MAC3030
MAC3040
Series

TRIACs
4, 8,15, 25 and 40
AMPERES RMS
250 thru 400 VOLTS

Lo il sﬁ AT

Current Ralings
Rating Fymbal Unit
-4 1 -& | -15 | -Z6 -
-840l
On-3tate AMS Current [see Figure 1} Mipms) | 4 [ 8 |16 | 25 | 40 | Amps
(Full Cycla Sina Wawa 50 o 60 He}
Feak Non-Repetitive Surge Curmant Hem 30 | 80 | 150 | 2%0 | 300 | Ampe
(One Full Cyela, 60 He. T = 110°C)
Circuit Fusing Considerations % 36 | 26 | 90 | 280 | 370 | Als
Ty = =400 +110°C, 1 = B.3 ms)
Prak Gata Voltage [t = 3 ja) Vi £5 | 10 210{ =10 =10 Volts
Peak Gate Power [t = 2 s Fond 10 | 20 | 20 | 20 | 20 | Watts
HAvarage Gate Power Parayy |06 | 06 | 05 | 05 | 0.5 | Watts
Mg = 80°C, 1 = B.3 s}
Paak Gate Current it = 2 usl G 11 i2 12 12 13 | Amps
Operating Junction Tamperature Range Ty 4 =4 t + 125 " C
Storage Teamparaiure Range Tﬂg = ) fo + 150 “
Mounting Torgua — 8 B | 8 M | in b
MACIN AN, Mote 1 YoRM Yolts
ITj = 25 to 126°C) 260 | 260 | 250 | X0 | 250
MACIOR I ACI0S0 400 | 400 | 400 | 400 | 400

Hode 1. Ve Tor o types can b apilied o & costinuous bass Blockesy wvokiages shall ned be leeted
Wi 0 conatas currenl source sach that the voltage ratings of the dences are exceRiad
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MAC3010, MAC3020, MAC3030, MAC3040 Series

—4 CURRENT RATING
ELECTRICAL CHARACTERISTICS (Tg = 26°C, and Either Polarty of MT2 1o MT1 Voliage unieas otharwiss neted]
Charactaristic Symbal Min Typ Max Unit

Pask Biocking Current (Mote 1] Ioam — - 10 ml,
Vo= 280W. Ty= 110%C}

Papk Om-Sisis Voltage (Either Dweotion) e — - 20 Valte
(T = 6 A Paak, Pulse Whdth 2 0 ms,
Dty Cycle =5 2 0%

Gate Thgger Curapt, Continuous do gt — - 3.0 mu,

MW= 12V, Ry = 1000
MTZ+), G+, MT2(-L G-}
Gata Tragger Voltags, Coatinuous de ViGT - - 10 Walts
V=12V, R = 10000
MATH 4], G+l MT2i=), G-}
V=260V, Ry =10k T = 110°C) 0.2 — =
MTH L G+ MT1E=), G-}
Hobding Curten iy -_ — 40 mA,
{Vip = 12, ypg = 200 mA, Gate Open)

Gate Contralled Turn-0On Time gt - 18 - Es
Vo= 250V, iy = B Apk, Ig = 100 mA)

Critical Rate of Aise of Commutation Vohage dv/ 8| C} — 20 - Wi
3 (VD = 280V, It = 6.7 A pk.

Gate Unenergleed, Te = 85°C)
Critical Aate of Rebs of ON-Siat8 Voltege v - 0 —_ Wi
(Vg = Z60 V, Exponantial Wavaform, T = 110°C)

Mots 1 Ratings spply for opan gate candifions Thynistor devscas BRall not be tested with 3 constand current sourca for blocking voltge
such that the voltege apaleed excieds the rated blocking voltege

AGUARE 1 — CURRENT DERATING AND FIGURE 2 — CURRENT DERATING AND
POWER DIEEIPATION POWER DISSIFATION
REFERENCE: CABE TEMFERATURE REFERENCE: AMBIENT TEMPERATURE
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MAC3010, MAC3020, MAC3030, MAC3040 Series

-8, -15, -25 CURRENT RATINGS

ELECTRIGAL CHARACTERISTICS (T = 257°C, and Esthar Polanty of MTZ to MT1 Yoltage unless othensvise noted. )

Charsctaristic Symbaol im Tvp Max Uinit
Peak Forward o Reverss Blocking Curren oM e
iReted Vipgw of Varpml Tg — 26°C — — L[] ret
T) = 136%C —_ - | el
Peak Din-State Voltage VM Valts
i = 2 Fripnas) A Peak; Pulse Width = 2 ms, Duty Cycle = 2%}
MAC 30308 —_ — 1.6
MACIOI0-10 — — 1.6
PAACE)I0-25 — — 1.85
Gate Trigger Current (Continuous del loT - — Al i
Mg = 12, B = 100 Ohms)
MT2| %], G+ ) MTH =), Gl=] Al Types
Gata Trigger Yoltage (Comtinucus de) VgT Violts
o = 12 W, Ry = 100 Ohms)
MT2( =1, Gi+); MTH =), Gi=) &l Types — — 2
Fy = 125°C, AL = 10 k Ohme}
MT2] =1, Qi+ 5 MTU -}, G - ] Al Types 0.3 -_— -—
Malding Current IH - — &0 i
¥p = 12 W b = 200 ma, Gate Dpeany
Gata Comrolled Turi-Du Tirme Tgi — 1.5 - it
(i = 2 ITiAMS) A Pesk, i = 100 mad
Critical Rate of Rlaa of Communation Yoliage didtlel - B - Wiaa
e = vZ ITiRMS) A Paok, Commautating oiidt = 0.36 1Ty
Az, Gate Unenargizad, Tp = B0°C)
Critical Rata of Rise of O Stste Voltoge et — L — Wil
{Exponantisl Wawaform, Tp = 125°C)

FIGURAE 2 — AME CURRENT CERATING
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FIGURE 3 — ON-S8TATE POWER DISSIPATION

! |/4
o
- |
e :
A B ]
B 7 .

o

1§

iR | FINES C STATE DURREMT iANFS)

MOTOROLA THYRISTOR DEVICE DATA
3-161




MAC3010, MAC3020, MAC3030, MAC3040 Series

=40, -40| CURRENT RATINGS

ELECTRICAL CHARACTERISTICS (T = 25°C, and Either Polarity of MTZ to MT1 Volage unless otharanise noted. |

Charsctaristic

Symbal Tyo

Vg = Rated Vpgaal T) = 35°C

Ty = 110°C

Torma
L]
2

33

Pask Ori-Btate Yalsge (Eithar Direction)
{irag = 56 A Poak; Pulse Width = 2 ms, Duty Cyole = 2%}

1,85 Valta

—am E

Yrm

Gaie Trigger Curramt (Contimeous del
o = 12V, R, = 100 (0
MT2{+ ], Gi+F; MT2I=1 Gi=)

T 40

Gate Trigger Voltage (Continuous dc)
fvp = 12 ¥, R = 100 ikl
MT2{+1, Gl +); MT2L- |, G{~}
Mg = Rated Vgt Ry = 10 kil, T = 19FC]
MT21 -+, G+ BT = |, G =)

VT

o2

Haolding Current
Wp = 12V, g = 200 mA, Gate Opan)

213

Gate Contrailed Tum-On Tima
flTm = 56 A pk, g = 200 maA)

Critical Rate-of-Rise of Commuatation Yolknge

{ITp = 58 A pk, Commutating diidt = 20.2 Afms,
Garter Unanergized, Te = 60°C]

Wis

Critical Rate-of-Rlse of Off-Stete Voltage
(Expanantial Wavetorm, Tg = 110°C)

¥izs

FIGLUARE 4 — RMS CURRENT DERATING
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FIGURE § — ON-STATE POWER DISSIFATION
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MAGC3010, MAC3020, MAC3030, MAC3040 Series

USING THE MOC OPTO COUPLERS AND MAC TRIAC SERIES DEVICES

The MOCH X Opto Coupher can be used a8 & trac driver
with MACCOCOK-X by sslecting R to lirdt the Surge cur-
rent thru the coupler and yel supply encugh gate drive
to the triac to guarantes com plets turn on. The maximum
Burge currant rating of the coupler (lrgpgl determines the
minimum value of Rg;

— Vinipk]
R [min} Fram lcoupier)

For high line 110 Vac noaminsl volage: Yinlpk) = 187 V.

Re fmin) = 11511"? = 187 Ohms

In practice, this would be a 180 Ohm resistor,
Thee muainsum gate dive required determines the max-
irmurn value of Rp:

u’ _
R tmax] = 4oy

Whara Viy ig the inhibit voltage of the coupler and VW
i the on-state voltege of the trisc in the coupler.

For the MOC3041 and MAC3040 — 25, Vi = 20V. VT
- 3.“\',H'IdlﬁT = 40

0V-3.0¥

aomA 425 Ohims

Rp [max] =

2| Opio
:I}“ Coupler
o

Resistive Loads

Resistive heating elaments and incandescent lamps
ara typical loads for the triac. Cold ncandescent kamps
can draw 5—6 timeas their hot RME value an start up,
The iriac must be specified to sustain the repetitive
surge (ITgpl In practice, the AMS valus is chosen at
twio timae sctual 2o the surge rating of the triac will be
wery high.

Indusctive Loads

Motors, solencids, and magnets are typical problem
lomde for the trise and coupler. Since the triac turns off
&4 the curment approaches sero, but the inductive volt-
age is still high, it appears to the triac as & rise in applied
voltage. i this rate of rise in voltage excesds the dwidt
commutating of the triac or the dvidt static of the cou-
ipler, tha triac will turm back on,

Snubber Network

Saa ANSEZ and AMNI0ME (Section 1) for seubber
deslgn Information,
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