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MAC3010
Triacs MAC3020
Silicon Bidirectional Thyristors MAC3030

.. . designed for !:.jll-wam ac power control applications, and specifically designed s -
to be used in conpunction with MOC30XX opto couplers In crouits similar to that anes
shown on page 3-189,

Blocking Voltages to 400 Yolts

Load Current Controlled Up to 40 A TRIALCS

Glass Paszsivated Junctions for Greater Parameter Uniformity and Stability 4, 8, 15, 25 and 40

Gate Triggering Guaranteed in Four Modes AMPERES AMS

Designed for Use with MOC Series Optolsolators Having Triac Driver Outputs 250 thru 400 VOLTS

MACI01'MACI030 Are Recommended For Use With MOC3010/MOC3030
Optaisolatars

MACI02MACID4D Are Recommended For Use With MOC3020/MOC3020

Dptoisolators
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CASE 77-a7
(TO:225AN)
STYLE S
-4
MAXMUM RATINGS (T) = 26°C unléss othenwise noted.)
Current Rutings
Raoting Symbal
-4 1 & | 15 | -Z6 ol
-840
On-34at8 AMS Current [see Figure 1} MiAms) | 4 | 8 | 16| 25 | 40 | Amps CASE 221A-04
(Full Cycho Sine Wawa 50 0 60 Hz) (TO-Z20AB)
Peak Mon-Repetitve Surge Cument ism | 0 | 80 | 150 | 250 | 300 | Ampe STYLE 4
One Full Cyela, 60 He, Ty = 1107C) <&, -15, -5
Circuit Fusing Considerations 1% 36| 26 | 90 | 260 | 370 | Ads
Ty = =400 +110°C, 1 = B.3 )
Paak Gata Voltage [t = 2 ua) Vg | £5 | 210) 210 10| =10| Voits
Peak Gate Power [t = 2 sl Peag | 10 | 20 | 20 | 20 | 20 | Wats
HAvarage Gate Power Paaw |06 | 06 | 0.6 | 0.5 | 0.5 | Watts
Mg = 80°C, 1 = 8.3 ms)
Poak Gate Current ft = 2 usl G 1M [ 12| 12 ) 12 ) 12 | Amps
Operating Juncton Tampgeraiure Range Ta i =40 1o + 125 . T
Storage Temperaiure REnge Tﬂg = 3t & 150 by
Maounting Torgua — L B ] 8 | M |in b
MACINMACIING, Mote 1 VDR Volts
Ty = 256 to 125°C) 260 | 260 | 260 | XE0 | 280
MACIDZ0MACIS0 400 | 400 | 400 [ 400 | 400

Hoda 1. Vg Tor 88 types can be applied on & comtinuous bass Blockeg vokages shall ned be lested
Wl O DOniand ounrenl Source fuch That the voltage ratings of the deneces ane axcesded
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MAC3010, MAC3020, MAC3030, MAC3040 Series

—4 CURRENT RATING
ELECTRICAL CHARACTERISTICS (Tg = 26°C, and Either Palarty of MT2 1o MT1 Vollags unieas otharwies noted]
Charactaristic Symbal Mir Typ Max Umit

Papk Blocking Current |Mote 1) IpRR - - 10 il
Vo= 280V, T)= 110°}

Pask On-Stsie Voltage (Either Dwrection) VTRA - - 20 Valts
(170 = 6 A Poak, Pulss Wedth & 2 0 mE,
Doty Cyole = 2 0%)

Gt Trngger Cusramt, Continuous do g — — 3.0 mub

= 12V, R = 10000
MTZi+), G+, MTI(-3 GE-)
Gam Trgger Voltage, Continuous de VET - - 10 Volis
Vg =12W, R = 1001
MT2i+)L Gi+) MT21=), Gi-)
Vg =360V, Ry = 10k L T = 110°C) a2 — -
MTRH. G+ MTTi=), Gi=}
Holding Currem i -_— — L) ma,
{¥p = 1TV, g = 200 mA, Gate Opan)
Garte Cantrolled Turn-0On Time 3t - 18 - HE
Vo= 250V, lrpy = B Apk, Ig = 100 mAj

Critical Rate of Aise of Commutation Veltage che |} — T - Vgl
Vo = 280V, lypy = 6.7 A pk,
Commaurtating diddt = 2.0 Adma,
Gate Unanergked, Te = 85°C)
Critical Aate of Rie of QM-S volege v i - 0 — W i
Vip = 260 Vv, Exponantial Wavalorm, Tp = 110%C)

Mote 1 Ratings spply far open gate conditions Thyristor denscas Bhall not be tested with 3 constant current scurce for blocking voliage
such that the voRege sppled exceeds ithe reied biocking voltsge

FIGURE 1 — CURRENT DERATING AND FIGURE 2 — CURRENT DERATING AND
POWER DMESIPATION POWER DISSIFATION
REFERENCE: CASE TEMPERATURE 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 — — 185
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
My = 126°C, R = 10 k Ohms}
MT2( = |, @i+ MT1{ -}, Gi - ] All Types 0.2 - -
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)

FIGURE 2 — AME CURRENT DERATING
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FIGURE 3 — ON-STATE POWER DISSIPATION
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MAC3010, MAC3020, MAC3030, MAC3040 Series

-40, -40| CURRENT RATINGS

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

Charsctaristie

Symbol Tvo

Paak Blockeng Curnant
Vo = Ratad Vippaal TJ - 35°C

Ty = 110°C

L
]
2

43

Pask Cn-State Yelage (Eithar Directlon)
{iTaq = 56 A Poak; Pulse Width = 2 ms, Duty Cyole = 2%}

—am

185 Valta

Ym

Gate Trigger Curremt (Contimepus del
o = 12V, Ry = 100 (1
MT2{+ ], Gi#}; MT2{=], G(=)

laT 40

Gaie Trigger Voltage (Continuous dcl
P = 12 ¥, R = 100 ikl
MT2(+1, GE+ ) MT2(= |, G{=}
Mg = Rated Vg Ry = 10 kil, T = 1HC]
MT20 + }, G+ by AT =}, G-

VET

o2

Hoiding Current
Vo = 12V, g = 200 mA, Gate Opan)

2|3

Gate Contrailed Tum-On Tima
lITp = 56 A pk, I = 300 maA)

Critical Rate-of-Rise of Commustation Voltnge

fiTpy = 58 A pk, Commutating dlidt = 20.2 Afms,
Garte Unanergieed, T = 80°C)

Wi

Critical Reta-oi-Rise of Off-State Yoltege
{Exponantial Wavetorm, Tg = 110°C)

Wizs

FIGLURE 4 — RMS CURRENT DERATING
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FIGURE § — ON-STATE FOWER DISSIPATION
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MALC3010, MAC3020, MAC3030, MAC3040 Series

USING THE MOC OPTO COUPLERS AND MAC TRIAC SERIES DEVICES

The MOCKXXX Opto Coupler can be used as a triac driver
with MACXCK-X by selecting R to lirmit the surge cur-
rent thru the coupler and yet supply encugh gate drive
to tha triac to guarantes complets turn on. The maximum
Eurge currant rating of the coupler gyl determines the
raindmum value of A
—_— Vi mk]
R [min) I lcougier]

For high line 110 Yac nomimsl voltage: Vinlokl = 187 V.

187 W
1A

R (min) = = 187 Ohms

In practice, this would be a 180 Ohm resistor,
The maximum gate drive requinred determines the max-
imurm value of Re:

“’ —_—
A fmax] = o iiiae)

Whera Vi i the inhibit voltage of the coupler and Vg
i the on-state voltege of the trise in the coupler.

For the MOC3041 and MACI040 — 25 Viy = 20V. VTm
- ﬂ.ﬂv,ﬂldlﬁ'r = 40 A,

_20V-30V _
Hctmaml——-—dnm = 425 Ohims
vco R
[
IFI'—

2| Opio
:I:}-‘ Coupler
o

Resistive Loads

Resistive heating elemants and incandescent lamps
are typical |oads for the trige. Cold nepn descant kamps
can draw 56 timas thelr hot RMS value an start up.,
The triac must be specified 1o sustain the repetitive
surge (Irgpgl In practice, the AMS value is chosen at
two timas sctual so the surge rating of the triac will ba
very high.

Indutive Loads

Motors, solencids, and magnets are typical problem
loads for the trisc and coupler, Since the triac turns off
a4 the current approaches zero, but the inductive volt-
age is still high, it appears to the triac as a rise in applied
voltage. i this rate of rise in voltage excesds the dv/dt
commulating of the triac or the dv/dt static of the cou-
ipler, the triac will turn back on,

Snubber Network

See AMNSEZ and ANI0AE (Section 11 for snubber
deslgn inforrmation,
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