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Designed primarily for full-wave ac control applications,
such as motor controls, heating controls and power
supplies; or wherever half—wave silicon gate—controlled,
solid—state devices are needed.

e Sensitive Gate
Allows Triggering by
Microcontrollers and other
Logic Circuits

e Uniform Gate Trigger
Currents in Three
Quadrants; Q1, Q2, and
Q3

e High Immunity to dv/dt —
25 V/us Minimum at 110°C

e High Commutating di/
dt — 8.0 A/ms Minimum at
110°C

e Maximum Values of IGT,
VGT and IH Specified for
Ease of Design

e On-State Current Rating
of 8 Amperes RMS at
70°C

e High Surge Current
Capability — 70 Amperes

¢ Blocking Voltage to 800
Volts

e Rugged, Economical
TO-220 Package

e These Devices are
Pb-Free and are RoHS
Compliant

MT 2 O—§j$@ MT 1
G

TO-220AB
CASE 221A
STYLE 4

U
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a
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Maximum Ratings (T, = 25°C unless otherwise noted)

Rating Symbol Value Unit

Peak Repetitive Off-State Voltage (Note 1) MACBSDG /- 400
(Gate Open, Sine Wave 50 to 60 Hz, T, = 25° to 100°C) MIACISINIG \/DRM Elo Y

! Y MAC8SNG RRM 800
On-State RMS Current (Full Cycle Sine Wave, 60 Hz, T, = 100°C) [ 8.0 A
Peak Non-Repetitive Surge Current | 70 A
(One Full Cycle Sine Wave, 60 Hz, T = 125°C) UL
Circuit Fusing Consideration (t = 8.3 ms) 12t 20 AZsec
Peak Gate Power (Pulse Width < 1.0 us, T, = 80°C) Pe 16 W
Average Gate Power (t = 8.3 ms, T, = 80°C) Peav 0.35 W
Operating Junction Temperature Range T, -40 to +110 “C
Storage Temperature Range TS‘g -40 to +110 °C

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the Recommended Operating Conditions is not implied.
Extended exposure to stresses above the Recommended Operating Conditions may affect device reliability.

1. Vpaw @and Ve, for all types can be applied on a continuous basis. Ratings apply for zero or negative gate voltage; however, positive gate voltage shall not be applied concurrent with negative
potential on the anode. Blocking voltages shall not be tested with a constant current source such that the voltage ratings of the devices are exceeded.

Thermal Characteristics

Rating Symbol Value Unit
. Junction-to—Case (AC) Ree 2.2 o
Uil el etes; Junction—to—Ambient Reun 62.5 G
Maximum Lead Temperature for Soldering Purposes, 1/8" from case for o
T 260 C
10 seconds L

Electrical Characteristics - OFF (

Characteristic Symbol Min Typ Max Unit
Peak Repetitive Blocking Current T,=25°C [ - B 0.01 mA
(V= Voau = Var: Gate Open) T,=125°C [ _ _ 20

Characteristic Symbol Min Typ Max Unit
Peak On-State Voltage (Note 4) (I, = +11 A) Viu - - 1.85 \Y
Gate Trigger Current M2k Gis) - 20 50
(Continuous dc) MT2(+), G(-) == = 3.0 5.0 mA
(Vy =12V, R =100 Q) MT2(0), G() B 3.0 0
Holding Current (V, = 12V, Gate Open, Initiating Current = 150 mA)) I, - 3.0 10 mA
MT2(+), G(+) _ 5.0 15
Latching Current
(V, =24V, I, =5 mA) MT2(+), G(-) I _ 10 20 mA
MT2(-), G(-) _ 5.0 15
MT2(+), G(+) 0.45 0.62 1.5
Gate Trigger Voltage
(VD =12V, RL =100 Q) MT2(+), G(-) VGT 0.45 0.60 1.5 Vv
MT2(-), G(-) 0.45 0.65 15

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product performance may not be indicated by the Electrical
Characteristics if operated under different conditions.
2. Indicates Pulse Test: Pulse Width < 2.0 ms, Duty Cycle < 2%.
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Dynamic Characteristics

Characteristic Symbol Min %) Max Unit
Rate of Change of Commutating Current See Figure 10. (\%
400V, I, = 4.4 A, Commutating dv/dt = 18 V/us,Gate Open, TJ = 125°C, f = 250 Hz, No dV/dt 8.0 10 - A/ms
Snubber) C_ =10 uF L =40 mH
Critical Rate of Rise of Off-State Voltage
(V,, = Rated V,,, Exponential Waveform, R, = 510 Q, T, = 110°C) dvydt 25 75 - Vips

Voltage Current Characteristic of SCR

Symbol Parameter
Vorw Peak Repetitive Forward Off State Voltage
Iorm Peak Forward Blocking Current
Vaam Peak Repetitive Reverse Off State Voltage
[ Peak Reverse Blocking Current
Vi Maximum On State Voltage
I, Holding Current

Quadrant Definitions for a Triac

MT2 POSITIVE
(Positive Half Cycle)
+
(+) MT 2 T (+)MT 2
Quadrant Il (=) lgt ) let Quadrant |
GATE GATE
MT 1 OMT1
= 1
REF REF
let - > +lgr
(=) MT 2 (=) MT 2
(e}
Quadrant Il () lgr ) lgr Quadrant IV
GATE GATE
iMT 1 iMT 1
RgF REF
MT2NEGA TIVE
(Negative Half Cycle)

All polarities are referenced to MT1.
With in—phase signals (using standard AC lines) quadrants | and Ill are used

+C urrent
Quadrant 1
-V Main Terminal 2 +
on stat e
I
Irrm at VRr M 'i_ﬁ_
e A >
T —— —v|| offstate /. +V oltage
Iy Iprm at Vprm
Quadrant 3 v
™

Main Terminal 2 -

© 2019 Littelfuse, Inc.
Specifications are subject to change without notice.
Revised: 06/12/19



A Littelfuse ~ Thyristors
Expertise Applied | Answers Delivered Surface Mount - 50V > MAC8SDG, MACSSMG, MACSSNG

Figure 2. Maximum State Power Dissipation
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Figure 3. On-State Characteristics Figure 4.Transient Thermal Response
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Figure 5. Typical Holding Current Vs. Junction Temperature Figure 6.Typical Latching Current Vs. Junction Temperature
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Figure 7. Typical Gate Trigger Current Vs. Junction Temperature Figure 8.Typical Gate Trigger Voltage Vs. Junction Temperature
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Figure 9.Typical Exponential Static dv/dtVs. Gate-MT1 Figure 10. Typical Exponential Static dv/dt Versus Peak
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200 130 T
180 T;=110°C _| Rg-mMT1=510Q
\\ 2 I T;=100"C
—. 160 N Vpk =400V g \{.\
s \\ = —
£ 140 A\ N s Mo
2 —
3 soov\\ | 600v 2 —
v 120 N 2 — 1no-c
E AN < 100
& \ 2 —
% 100 ‘\ —_—
\\\ 90 —— |
80 I 120°C
\r\\
60 80
00 20 30 40 50 60 70 80 90 100 400 450 500 550 600 650 700 750 800
RGK, GATE-MT1 RESIST ANCE (OHMS) Vpk, Peak Voltage (Volts)

Figure 11. Typical Exponential Static dv/dtVs. Junction Figure 12.Typical Exponential Static dv/dt Vs. Peak Voltage,
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Figure 13.Typical Exponential Static dv/dt Versus Junction Figure 14.Typical Exponential Static dv/dt Versus Gate-MT1
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Figure 15. Critical Rate of Rise of Commutating Voltage
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Figure 16. Simplified Test Circuit to Measure the Critical Rate of Rise of Commutating Current (di/dt)
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Note: Component values are for verification of rated (di/dt).. See AN1048 for additional information.
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7= SEATING

PLANE

ﬂ B 7F - s

a = 7 i T j TO-220AB ACQ?XXS
¢ ¢ 2, 3 ¢ u CASE 221A
H T # STYLE 12 QQQ
K
x =D, M, orN

Y =Year
ﬂ.‘ l«— R M =Month
A =Assembly Site
J XX =Lot Serial Code

G =Pb-Free Package

1 Main Terminal 1
A 0.590 0.620 14.99 15.75 2 Main Terminal 2
B 0.380 0.420 9.65 10.67 3 Gate
Cc 0.178 0.188 4.52 4.78 4 No Connection
D 0.025 0.035 0.64 0.89
G 0.095 0.105 2.41 2.67
H 0.110 0.130 2.79 3.30 Device Package Shipping
J 0.018 0.024 0.46 0.61 MAC8SDG
K 0.540 0.575 13.72 14.61 MACBSMG Tgﬁg@? 500 Units / Rai
L 0.060 0.075 1.562 191 MAC8SNG
N 0.195 0.205 4.95 5.21
Q 0.105 0.115 2.67 2.92
R 0.085 0.095 2.16 2.41
S 0.045 0.060 114 1.52
T 0.235 0.255 5.97 6.47
U 0.000 0.050 0.00 1.27
0.045 — 1.15 —
z — 0.080 — 2.04

1. DIMENSIONING AND TOLERANCING PER ANSIY14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. DIMENSION Z DEFINES A ZONE WHERE ALL BODY AND LEAD IRREGULARITIES ARE
ALLOWED.

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and
test each product selected for their own applications. Littelfuse products are not designed for, and may not be used in, all applications.
Read complete Disclaimer Notice at http://www.littelfuse.com/disclaimer-electronics.
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OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




