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SMD Transient Voltage Suppressor

SMCJ Series

1500W Surface Mount Transient Voltage
Suppressors - 5.0V-440V

Features

* 1500W peak pulse power capability with a 10/1000 us
waveform, repetition rate (duty cycle): 0.01%.

* Excellent clamping capability.
* Low incremental surge resistance.

* Fastresponse time from 0V to VBR, typically less than
1 ps for uni-directional & 5 ns for bi-directional types.

* Glass passivated chip junction.
* Lead-free parts meet RoHS requirments.
¢ Suffix "-H" indicates Halogen-free parts, ex. SMCJ5.0A-H.

Mechanical data
* Epoxy:UL94-VO0 rated flame retardant
¢ Case : Molded plastic, DO-214AB / SMC

* Terminals : Solder plated, solderable per
MIL-STD-750, Method 2026

* Polarity : Indicated by cathode band
* Mounting Position : Any

* Weight : Approximated 0.23 gram

Maximum ratings (AT T,=25°C unless otherwise noted)

Formosa
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Dimensions in inches and (millimeters)

PARAMETER CONDITIONS Symbol Value UNIT
Peak Power Dissipation with a 10/1000 us waveform,
Note 1,2 & Fig. 1 Poow 1500 W
Peak Pulse current with a 10/1000 us waveform [ See Table A
Steady State Power Dissipation atT,=75°C, Note 2 Py 6.5 W
Peak Forward Surge Current 8.3ms Single Half Sine-Wave,
Note 3 IFSM 200 A
Maximum Instantaneours Forward Voltage | at 100A v 3.5/5.0 v
For Uni-Directional Types Only Note 4 F R
Operating Temperature T, -55~+150 °c
Storage temperature Tsre -55~+150 °C
Note 1. Non-repetitive current pulse, per Fig. 3 and derated above T,=25°C per Fig. 2
2. Mounted on copper pad area of 0.31 x0.31" (8.0 x 8.0 mm) per Fig 5
3. Measured on 8.3 ms single half sine-wave or equivalent square wave, duty cycle=4 pulses per minute maximum
4.V,.<3.5V for Vg.< 200V and V,.<5.0V for V., >201V
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SMD Transient Voltage Suppressor

SMCJ Series

Electrical characteristics (at T,=25°C unless otherwise noted)

Formosa MS

_ Reverse | Breakdown | Breakdown Test ?:lllaaxnl]rglunrg Peak Reverse
Type Number Marking Stand-Off Vpltage Voltage Current Voltage Pulse | Leakage
Voltage Min. @I+ Max. @ I+ @lop Current @VRruw
(Uni) (Bi) (Uni) | (Bi) Vemw(V) Ver min(V) Vermax(V) | It (MA) Vc(V) lpp(A) Ir(UA)
SMCJ5.0 SMCJ5.0C GDD | BDD 5.0 6.40 7.55 10.0 9.6 156.3 800.0
SMCJ5.0A |SMCJ5.0CA GDE | BDE 5.0 6.40 7.25 10.0 9.2 163.0 800.0
SMCJ6.0 SMCJ6.0C GDF BDF 6.0 6.67 8.45 10.0 11.4 131.6 800.0
SMCJ6.0A |SMCJ6.0CA GDG | BDG 6.0 6.67 7.67 10.0 10.3 145.6 800.0
SMCJ6.5 SMCJ6.5C GDH | BDH 6.5 7.22 9.14 10.0 12.3 122.0 500.0
SMCJ6.5A |SMCJ6.5CA GDK | BDK 6.5 7.22 8.30 10.0 11.2 133.9 500.0
SMCJ7.0 SMCJ7.0C GDL BDL 7.0 7.78 9.86 10.0 13.3 112.8 200.0
SMCJ7.0A |SMCJ7.0CA GDM | BDM 7.0 7.78 8.95 10.0 12.0 125.0 200.0
SMCJ7.5 SMCJ7.5C GDN | BDN 7.5 8.33 10.67 1.0 14.3 104.9 100.0
SMCJ7.5A |SMCJ7.5CA GDP | BDP 7.5 8.33 9.58 1.0 12.9 116.3 100.0
SMCJ8.0 SMCJ8.0C GDQ | BDQ 8.0 8.89 11.3 1.0 15.0 100.0 50.0
SMCJ8.0A |SMCJ8.0CA GDR | BDR 8.0 8.89 10.23 1.0 13.6 110.3 50.0
SMCJ8.5 SMCJ8.5C GDS | BDS 8.5 9.44 11.92 1.0 15.9 94.3 20.0
SMCJ8.5A |SMCJ8.5CA GDT | BDT 8.5 9.44 10.82 1.0 14.4 104.2 20.0
SMCJ9.0 SMCJ9.0C GDU | BDU 9.0 10.0 12.6 1.0 16.9 88.8 10.0
SMCJ9.0A |SMCJ9.0CA | GDV | BDV 9.0 10.0 11.5 1.0 15.4 97.4 10.0
SMCJ10 SMCJ10C GDW | BDW 10 11.1 14.1 1.0 18.8 79.8 5.0
SMCJ10A |SMCJ10CA GDX | BDX 10 11.1 12.8 1.0 17.0 88.2 5.0
SMCJ11 SMCJ11C GDY | BDY 11 12.2 15.4 1.0 20.1 74.6 5.0
SMCJ11A |SMCJ11CA GDz BDZ 11 12.2 14.0 1.0 18.2 82.4 5.0
SMCJ12 SMCJ12C GED | BED 12 13.3 16.9 1.0 22.0 68.2 5.0
SMCJ12A |SMCJ12CA GEE BEE 12 13.3 15.3 1.0 19.9 75.4 5.0
SMCJ13 SMCJ13C GEF | BEF 13 14.4 18.2 1.0 23.8 63.0 5.0
SMCJ13A |SMCJ13CA GEG | BEG 13 14.4 16.5 1.0 215 69.8 5.0
SMCJ14 SMCJ14C GEH BEH 14 15.6 19.8 1.0 25.8 58.1 5.0
SMCJ14A |SMCJ14CA GEK | BEK 14 15.6 17.9 1.0 23.2 64.7 5.0
SMCJ15 SMCJ15C GEL BEL 15 16.7 211 1.0 26.9 55.8 5.0
SMCJ15A |SMCJ15CA GEM | BEM 15 16.7 19.2 1.0 24.4 61.5 5.0
SMCJ16 SMCJ16C GEN BEN 16 17.8 22.6 1.0 28.8 52.1 5.0
SMCJ16A |SMCJ16CA GEP BEP 16 17.8 20.5 1.0 26.0 57.7 5.0
SMCJ17 SMCJ17C GEQ | BEQ 17 18.9 23.9 1.0 30.5 49.2 5.0
SMCJ17A |SMCJ17CA GER | BER 17 18.9 21.7 1.0 27.6 54.3 5.0
SMCJ18 SMCJ18C GES BES 18 20.0 25.3 1.0 32.2 46.6 5.0
SMCJ18A |SMCJ18CA GET BET 18 20.0 23.3 1.0 29.2 51.4 5.0
SMCJ20 SMCJ20C GEU | BEU 20 22.2 28.1 1.0 35.8 41.9 5.0
SMCJ20A |SMCJ20CA GEV | BEV 20 22.2 25.5 1.0 324 46.3 5.0

% For Bi-directional type having VRWM of 10 Volts and less, the IR limit is double
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SMD Transient Voltage Suppressor

SMCJ Series

Electrical characteristics (at T,=25°C unless otherwise noted)

Formosa MS

Maximum

_ Reverse | Breakdown | Breakdown Test Clamping Peak Reverse

Type Number Marking Stand-Off Vpltage Voltage Current Voltage Pulse Leakage

Voltage Min. @I+ Max. @ I+ @lpr Current @VRrmw

(Uni) (Bi) (Uni) | (Bi) Vermw (V) Vir min(V) Vervax(V) | I+ (mA) Ve(V) lpp(A) Ir(UA)

SMCJ22 SMCJ22C GEW | BEW 22 24.4 30.9 1.0 394 38.1 5.0
SMCJ22A |SMCJ22CA | GEX | BEX 22 24.4 28.0 1.0 35.5 42.3 5.0
SMCJ24 SMCJ24C GEY | BEY 24 26.7 33.8 1.0 43.0 34.9 5.0
SMCJ24A |SMCJ24CA GEZ | BEZ 24 26.7 30.7 1.0 38.9 38.6 5.0
SMCJ26 SMCJ26C GFD | BFD 26 28.9 36.6 1.0 46.6 32.2 5.0
SMCJ26A |SMCJ26CA GFE | BFE 26 28.9 33.2 1.0 42.1 35.6 5.0
SMCJ28 SMCJ28C GFF | BFF 28 31.1 394 1.0 50.0 30.0 5.0
SMCJ28A [SMCJ28CA | GFG | BFG 28 31.1 35.8 1.0 45.4 33.0 5.0
SMCJ30 SMCJ30C GFH | BFH 30 33.3 42.2 1.0 53.5 28.0 5.0
SMCJ30A [SMCJ30CA | GFK | BFK 30 33.3 38.3 1.0 48.4 31.0 5.0
SMCJ33 SMCJ33C GFL | BFL 33 36.7 46.5 1.0 59.0 25.4 5.0
SMCJ33A [SMCJ33CA | GFM | BFM 33 36.7 42.2 1.0 53.3 28.1 5.0
SMCJ36 SMCJ36C GFN | BFN 36 40.0 50.7 1.0 64.3 23.3 5.0
SMCJ36A [SMCJ36CA | GFP | BFP 36 40.0 46.0 1.0 58.1 25.8 5.0
SMCJ40 SMCJ40C GFQ | BFQ 40 44.4 56.3 1.0 71.4 21.0 5.0
SMCJ40A |SMCJ40CA GFR | BFR 40 44.4 511 1.0 64.5 23.3 5.0
SMCJ43 SMCJ43C GFS | BFS 43 47.8 60.5 1.0 76.7 19.6 5.0
SMCJ43A |SMCJ43CA GFT BFT 43 47.8 54.9 1.0 69.4 21.6 5.0
SMCJ45 SMCJ45C GFU | BFU 45 50.0 63.3 1.0 80.3 18.7 5.0
SMCJ45A |SMCJ45CA GFV | BFV 45 50.0 57.5 1.0 72.7 20.6 5.0
SMCJ48 SMCJ48C GJS BJS 48 53.3 67.5 1.0 85.5 17.5 5.0
SMCJ48A |SMCJ48CA GJT BJT 48 53.3 61.3 1.0 77.4 194 5.0
SMCJ51 SMCJ51C GJU BJU 51 56.7 71.8 1.0 91.1 16.5 5.0
SMCJ51A |SMCJ51CA GJV | BJV 51 56.7 65.2 1.0 82.4 18.2 5.0
SMCJ54 SMCJ54C GFW | BFW 54 60.0 76.0 1.0 96.3 15.6 5.0
SMCJ54A |SMCJ54CA GFX | BFX 54 60.0 69.0 1.0 87.1 17.2 5.0
SMCJ58 SMCJ58C GFY | BFY 58 64.4 81.6 1.0 103 14.6 5.0
SMCJ58A |SMCJ58CA GFzZ | BFzZ 58 64.4 74.1 1.0 93.6 16.0 5.0
SMCJ60 SMCJ60C GGD | BGD 60 66.7 84.5 1.0 107 14.0 5.0
SMCJ60A |SMCJ60CA | GGE | BGE 60 66.7 76.7 1.0 96.8 15.5 5.0
SMCJ64 SMCJ64C GGF | BGF 64 71.1 90.1 1.0 114 13.2 5.0
SMCJ64A |SMCJ64CA | GGG | BGG 64 71.1 81.8 1.0 103 14.6 5.0
SMCJ70 SMCJ70C GGH | BGH 70 77.8 98.6 1.0 125 12.0 5.0
SMCJ70A [SMCJ70CA | GGK | BGK 70 77.8 89.5 1.0 113 13.3 5.0
SMCJ75 SMCJ75C GGL | BGL 75 83.0 105.7 1.0 134 11.2 5.0
SMCJ75A |SMCJ75CA | GGM | BGM 75 83.0 95.8 1.0 121 12.4 5.0
SMCJ78 SMCJ78C GGN | BGN 78 86.0 109.8 1.0 139 10.8 5.0
SMCJ78A |SMCJ78CA | GGP | BGP 78 86.0 99.7 1.0 126 11.9 5.0

For Bi-directional type having VRWM of 10 Volts and less, the IR limit is double
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SMD Transient Voltage Suppressor

SMCJ Series

Electrical characteristics (at T,=25°C unless otherwise noted)

Formosa MS

Maximum

. Reverse | Breakdown |Breakdown Test Clamping Peak Reverse

Type Number Marking Stand-Off V_oltage Voltage Current Voltage Pulse Leakage

Voltage Min. @I+ Max. @ I+ @lpr Current @Vrmw

(Uni) (Bi) Uni) | Bi) | Vamw(V) | Vermin(VY) | Verwmax(V) | It (mA) Ve(V) Ipp(A) Ir(UA)

SMCJ85 SMCJ85C GGQ | BGQ 85 94.0 119.2 1.0 151 9.9 5.0
SMCJ85A |SMCJ85CA GGR | BGR 85 94.0 108.2 1.0 137 10.9 5.0
SMCJ90 SMCJ90C GGS | BGS 90 100 126.5 1.0 160 9.4 5.0
SMCJ90A |SMCJ90CA GGT | BGT 90 100 115.5 1.0 146 10.3 5.0
SMCJ100 SMCJ100C GGU | BGU 100 111 141.0 1.0 179 8.4 5.0
SMCJ100A |SMCJ100CA GGV | BGV 100 111 128.0 1.0 162 9.3 5.0
SMCJ110 SMCJ110C GGW | BGW 110 122 154.5 1.0 196 7.7 5.0
SMCJ110A |SMCJ110CA GGX | BGX 110 122 140.5 1.0 177 8.5 5.0
SMCJ120 SMCJ120C GGY | BGY 120 133 169.0 1.0 214 7.0 5.0
SMCJ120A |SMCJ120CA GGZ | BGZ 120 133 153.0 1.0 193 7.8 5.0
SMCJ130 SMCJ130C GHD | BHD 130 144 182.5 1.0 231 6.5 5.0
SMCJ130A |SMCJ130CA GHE | BHE 130 144 165.5 1.0 209 7.2 5.0
SMCJ150 SMCJ150C GHF BHF 150 167 211.5 1.0 268 5.6 5.0
SMCJ150A |SMCJ150CA GHG | BHG 150 167 192.5 1.0 243 6.2 5.0
SMCJ160 SMCJ160C GHH | BHH 160 178 226.0 1.0 287 5.2 5.0
SMCJ160A |SMCJ160CA GHK | BHK 160 178 205.0 1.0 259 5.8 5.0
SMCJ170 SMCJ170C GHL | BHL 170 189 239.5 1.0 304 4.9 5.0
SMCJ170A |SMCJ170CA GHM | BHM 170 189 217.5 1.0 275 5.5 5.0
SMCJ180 SMCJ180C GHN | BHN 180 200 253.8 1.0 321 4.7 5.0
SMCJ180A |SMCJ180CA GHP | BHP 180 200 230.4 1.0 290 5.2 5.0
SMCJ190 SMCJ190C GHQ | BHQ 190 211 267.9 1.0 339 4.4 5.0
SMCJ190A |SMCJ190CA | GHR | BHR 190 211 243.2 1.0 306 4.9 5.0
SMCJ200 SMCJ200C GHW | BHW 200 222 282.0 1.0 356 4.2 5.0
SMCJ200A |SMCJ200CA GHX | BHX 200 222 256.0 1.0 322 4.7 5.0
SMCJ210 SMCJ210C GHY | BHY 210 233 296.1 1.0 375 4.0 5.0
SMCJ210A |SMCJ210CA GHZ | BHZ 210 233 268.8 1.0 339 4.4 5.0
SMCJ220 SMCJ220C GJD | BID 220 244 310.2 1.0 392 3.8 5.0
SMCJ220A |SMCJ220CA GJE | BJE 220 244 281.6 1.0 355 4.2 5.0
SMCJ250 SMCJ250C GJF BJF 250 278 342.5 1.0 447 3.4 5.0
SMCJ250A |SMCJ250CA GJG | BJG 250 278 309.0 1.0 403 3.7 5.0
SMCJ300 SMCJ300C GJH | BJH 300 333 411.0 1.0 535 2.8 5.0
SMCJ300A |SMCJ300CA GJK | BJK 300 333 371.0 1.0 484 3.1 5.0
SMCJ350 SMCJ350C GJL BJL 350 389 479.5 1.0 624 24 5.0
SMCJ350A |SMCJ350CA GJIM BJM 350 389 432.0 1.0 565 2.7 5.0
SMCJ400 SMCJ400C GJN BJN 400 444 548.0 1.0 687 2.2 5.0
SMCJ400A |SMCJ400CA GJP BJP 400 444 494.0 1.0 645 2.3 5.0
SMCJ440 SMCJ440C GJQ BJQ 440 489 602.8 1.0 786 1.9 5.0
SMCJ440A |SMCJ440CA GJR BJR 440 489 543.0 1.0 710 2.1 5.0

% For Bi-directional type having VRWM of 10 Volts and less, the IR limit is double
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SMD Transient Voltage Suppressor Form osa MS

SMCJ Series

Rating and characteristic curves (SMCJ SERIES)
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SMD Transient Voltage Suppressor

Formosa MS

SMCJ Series

Fig. 7 - Transients of several thousand volts can be
clamped to a safe level by the TVS
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Rating and characteristic curves (SMCJ SERIES)
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Fig. 8 - Transient currentis divered to ground thru
TVS; the voltage seen by the protected load
is limited to the clamping voltage level
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SMD Transient Voltage Suppressor Form osa MS

SMCJ Series

Pinning information

Pin Simplified outline Symbol

Uni-Directional
Pin1 cathode 1[ } 2 1 3& 2

Pin2 anode

Bi-Directional [ } :

Marking

Type number Example

Cathode band

FMS
GDEﬁ Marking code (see page 3 or page 4)

Uni-Directional

Bi-Directional

FMS
BDEﬁ Marking code (see page 3 or page 4)

Suggested solder pad layout

< >—p

w—-—-—-—-4-

Dimensions in inches and (millimeters)

PACKAGE A B C

sSMC 0.132(3.30) | 0.100(2.50) | 0.176(4.40)
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SMD Transient Voltage Suppressor Form osa MS

SMCJ Series

Suggested thermal profiles for soldering processes

1.Storage environment: Temperature=5°C~40°C Humidity=55%%25%
2.Reflow soldering of surface-mount devices

H t25°C to Peak é
Time _>

TP _>| < Critical Zone
____________________________________ | TLto TP
TP
|
Ramp-up :
|
|
TLf-——""""—ftf=oe—————————-— L !
i i I TL
i Tsmax ; < I
Fm g I
XA _
PR I
i Tsmin | |
@ lemmmmm== [ |
— I
= ; I
© L L
g’- — iS — | f
£ Preheat Ramp-down
[
= |
|
!
|
|
25 .
|
!

3.Reflow soldering

Profile Feature Soldering Condition
Average ramp-up rate(TL to Tr) <3°C/sec
Preheat
-Temperature Min(Tsmin) 150°C
-Temperature Max(Tsmax) 200°C
-Time(min to max)(ts) 60~120sec
Tsmaxto Tt
-Ramp-upRate <3°C/sec
Time maintained above:

-Temperature(TL) 217°C
-Time(tL) 60~260sec
Peak Temperature(Tp) 255°C-0/+5°C
Time within 5°C of actual Peak 10~30sec
Temperature(tr)

Ramp-down Rate <6°C/sec
Time 25°C to Peak Temperature <6minutes
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SMD Transient Voltage Suppressor Form osa MS

SMCJ Series

High reliability test capabilities

Item Test Conditions Reference
1. Solder Resistance at 260+5°C for 10+2sec. MIL-STD-750D
immerse body into solder 1/16"+1/32" METHOD-2031

2. Solderability at 245+5°C for 5 sec. MIL-STD-202F
METHOD-208

3. High Temperature Reverse Bias Vewn=80% rate at T,=150°C for 168 hrs. MIL-STD-750D

METHOD-1038

4. Pressure Cooker 15P, at T,=121°C for 4 hrs. JESD22-A102

-55°C to +125°C dwelled for 30 min. MIL-STD-750D

5. Temperature Cycling and transferred for 5min. total 10 cycles. METHOD-1051

MIL-STD-750D

0, . . 0 .
0”C for 5 min. rise to 100°C for 5 min. total 10 cycles. METHOD-1056

6. Thermal Shock

at T,=85°C, RH=85% for 1000hrs. MIL-STD-750D

7. Humidity METHOD-1021
o MIL-STD-750D
8. High Temperature Storage Life at175°C for 1000 hrs. METHOD-1031
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