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SMD Transient Voltage Suppressor

SMBJ Series

600W Surface Mount Transient Voltage

Suppressors-5.0V-440V

Features

* 600W peak pulse power capability with a 10/1000 ps
waveform, repetition rate (duty cycle): 0.01%.

* Low profile surface mounted application in order to
optimize board space.

* 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 part, ex. SMBJ 5.0A-H.

Mechanical data

* Epoxy:UL94-VO0 rated flame retardant
* Case : Molded plastic, DO-214AA /SMB

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

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

* Weight : Approximated 0.072 gram

Maximum ratingsm T,=25°C unless otherwise noted)
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Formosa MS

PARAMETER CONDITIONS Symbol Value UNIT
Peak Power Dissipation with a 10/1000 ys waveform,
Note 1,2 & Fig. 1 Peew 600 W
Peak Pulse current with a 10/1000 pys waveform lopu See Table 1 A
Steady State Power Dissipation atT,=75°C, Note 2 Py, 5.0 W
Peak Forward Surge Current 8.3ms Single Half Sine-Wave,
Note 3 IFSM 100 A
Maximum Instantaneours Forward Voltage [ at50A _ v, 3.5/5.0 Vv
For Uni-Directional Types Only, Note 4
Operating Temperature T, -55~+150 °C
Storage temperature Tere -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 0.2"x0.2" (5.0x5.0 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 V,,< 200V and V,.<5.0V for V. > 201V.
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SMD Transient Voltage Suppressor

Formosa MS

SMBJ Series
Electrical characteristics (at T,=25°C unless otherwise noted)
) Reverse | Breakdown | Breakdown Test I\Clllaa)l(:;:;n; Peak Reverse
Type Number Marking S\t,and-Off Vpltage Voltage Current Voltage Pulse | Leakage
oltage Min. @It Max. @ I+ @lep Current | @Vgmw
(Uni) (Bi) (Uni) (Bi) Vemw(V) Ver min(V) Vermax(V) | It (mA) Ve(V) lpp(A) Ir(uA)
SMBJ5.0 |SMBJ5.0C KD AD 5.0 6.40 7.55 10 9.6 62.5 800.0
SMBJ5.0A |SMBJ5.0CA | KE AE 5.0 6.40 7.25 10 9.2 65.2 800.0
SMBJ6.0 SMBJ6.0C KF AF 6.0 6.67 8.45 10 1.4 52.6 800.0
SMBJ6.0A |SMBJ6.0CA | KG AG 6.0 6.67 7.67 10 10.3 58.3 800.0
SMBJ6.5 SMBJ6.5C KH AH 6.5 7.22 9.14 10 12.3 48.8 500.0
SMBJ6.5A |SMBJ6.5CA | KK AK 6.5 7.22 8.30 10 11.2 53.6 500.0
SMBJ7.0 SMBJ7.0C KL AL 7.0 7.78 9.86 10 13.3 451 200.0
SMBJ7.0A |SMBJ7.0CA | KM AM 7.0 7.78 8.95 10 12.0 50.0 200.0
SMBJ7.5 SMBJ7.5C KN AN 7.5 8.33 10.67 1.0 14.3 42.0 100.0
SMBJ7.5A |SMBJ7.5CA | KP AP 7.5 8.33 9.58 1.0 12.9 46.5 100.0
SMBJ8.0 |SMBJ8.0C KQ AQ 8.0 8.89 11.3 1.0 15.0 40.0 50.0
SMBJ8.0A |SMBJ8.0CA | KR AR 8.0 8.89 10.23 1.0 13.6 441 50.0
SMBJ8.5 SMBJ8.5C KS AS 8.5 9.44 11.92 1.0 15.9 37.7 20.0
SMBJ8.5A |SMBJ8.5CA | KT AT 8.5 9.44 10.82 1.0 14.4 41.7 20.0
SMBJ9.0 |SMBJ9.0C KU AU 9.0 10.0 12.6 1.0 16.9 35.5 10.0
SMBJ9.0A |SMBJ9.0CA | KV AV 9.0 10.0 11.5 1.0 15.4 39.0 10.0
SMBJ10 SMBJ10C KW AW 10 111 141 1.0 18.8 31.9 5.0
SMBJ10A |SMBJ10CA KX AX 10 1.1 12.8 1.0 17.0 35.3 5.0
SMBJ11 SMBJ11C KY AY 11 12.2 15.4 1.0 20.1 29.9 5.0
SMBJ11A |SMBJ11CA KZ AZ 11 12.2 14.0 1.0 18.2 33.0 5.0
SMBJ12 SMBJ12C LD BD 12 13.3 16.9 1.0 22.0 27.3 5.0
SMBJ12A |SMBJ12CA LE BE 12 13.3 15.3 1.0 19.9 30.2 5.0
SMBJ13 SMBJ13C LF BF 13 14.4 18.2 1.0 23.8 25.2 5.0
SMBJ13A |SMBJ13CA LG BG 13 14.4 16.5 1.0 21.5 27.9 5.0
SMBJ14 SMBJ14C LH BH 14 15.6 19.8 1.0 25.8 23.3 5.0
SMBJ14A |SMBJ14CA LK BK 14 15.6 17.9 1.0 23.2 25.9 5.0
SMBJ15 SMBJ15C LL BL 15 16.7 21.1 1.0 26.9 22.3 5.0
SMBJ15A |SMBJ15CA LM BM 15 16.7 19.2 1.0 24.4 24.6 5.0
SMBJ16 SMBJ16C LN BN 16 17.8 22.6 1.0 28.8 20.8 5.0
SMBJ16A |SMBJ16CA LP BP 16 17.8 20.5 1.0 26.0 23.1 5.0
SMBJ17 SMBJ17C LQ BQ 17 18.9 23.9 1.0 30.5 19.7 5.0
SMBJ17A |SMBJ17CA LR BR 17 18.9 217 1.0 27.6 21.7 5.0
SMBJ18 SMBJ18C LS BS 18 20.0 25.3 1.0 32.2 18.6 5.0
SMBJ18A |SMBJ18CA LT BT 18 20.0 23.3 1.0 29.2 20.5 5.0
SMBJ20 SMBJ20C LU BU 20 222 28.1 1.0 35.8 16.8 5.0
SMBJ20A |SMBJ20CA LV BV 20 222 25.5 1.0 32.4 18.5 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

Formosa MS

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

) Reverse | Breakdown | Breakdown Test 'g; ):,::::Jnr; Peak Reverse

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

Voltage Min. @Iy Max. @ I+ @lep Current | @Vguw

(Uni) (Bi) (Uni) | (Bi) | Vemw(V) | Vermin(V) | Vermax(V) | h(mA) Ve(V) Ipp(A) Ir(UA)

SMBJ22 SMBJ22C LW | BW 22 24.4 30.9 1.0 39.4 15.2 5.0
SMBJ22A |SMBJ22CA LX BX 22 24.4 28.0 1.0 355 16.9 5.0
SMBJ24 SMBJ24C LY BY 24 26.7 33.8 1.0 43.0 14.0 5.0
SMBJ24A |SMBJ24CA Lz BZ 24 26.7 30.7 1.0 38.9 15.4 5.0
SMBJ26 SMBJ26C MD | CD 26 28.9 36.6 1.0 46.6 12.9 5.0
SMBJ26A |SMBJ26CA ME | CE 26 28.9 33.2 1.0 421 14.3 5.0
SMBJ28 SMBJ28C MF | CF 28 31.1 39.4 1.0 50.0 12.0 5.0
SMBJ28A |SMBJ28CA MG | CG 28 31.1 35.8 1.0 45.4 13.2 5.0
SMBJ30 SMBJ30C MH | CH 30 33.3 42.2 1.0 53.5 11.2 5.0
SMBJ30A |SMBJ30CA | MK | CK 30 33.3 38.3 1.0 48.4 124 5.0
SMBJ33 SMBJ33C ML | CL 33 36.7 46.5 1.0 59.0 10.2 5.0
SMBJ33A |SMBJ33CA | MM | CM 33 36.7 42.2 1.0 53.3 11.3 5.0
SMBJ36 SMBJ36C MN | CN 36 40.0 50.7 1.0 64.3 9.3 5.0
SMBJ36A |SMBJ36CA | MP | CP 36 40.0 46.0 1.0 58.1 10.3 5.0
SMBJ40 SMBJ40C MQ | CQ 40 44.4 56.3 1.0 71.4 8.4 5.0
SMBJ40A |SMBJ40CA | MR | CR 40 44.4 51.1 1.0 64.5 9.3 5.0
SMBJ43 SMBJ43C MS | CS 43 47.8 60.5 1.0 76.7 7.8 5.0
SMBJ43A [SMBJ43CA | MT | CT 43 47.8 54.9 1.0 69.4 8.6 5.0
SMBJ45 SMBJ45C MU | CU 45 50.0 63.3 1.0 80.3 7.5 5.0
SMBJ45A |SMBJ45CA | MV | CV 45 50.0 57.5 1.0 72.7 8.3 5.0
SMBJ48 SMBJ48C MW | CW 48 53.3 67.5 1.0 85.5 7.0 5.0
SMBJ48A |SMBJ48CA | MX | CX 48 53.3 61.3 1.0 77.4 7.8 5.0
SMBJ51 SMBJ51C MY | CY 51 56.7 71.8 1.0 91.1 6.6 5.0
SMBJ51A [SMBJ51CA | MZ | CZ 51 56.7 65.2 1.0 82.4 7.3 5.0
SMBJ54 SMBJ54C ND | DD 54 60.0 76.0 1.0 96.3 6.2 5.0
SMBJ54A |[SMBJ54CA | NE | DE 54 60.0 69.0 1.0 87.1 6.9 5.0
SMBJ58 SMBJ58C NF | DF 58 64.4 81.6 1.0 103 5.8 5.0
SMBJ58A |SMBJ58CA | NG | DG 58 64.4 741 1.0 93.6 6.4 5.0
SMBJ60 SMBJ60C NH | DH 60 66.7 84.5 1.0 107 5.6 5.0
SMBJ60A |SMBJBOCA | NK | DK 60 66.7 76.7 1.0 96.8 6.2 5.0
SMBJ64 SMBJ64C NL DL 64 711 90.1 1.0 114 5.3 5.0
SMBJ64A [SMBJ64CA | NM | DM 64 71.1 81.8 1.0 103 5.8 5.0
SMBJ70 SMBJ70C NN | DN 70 77.8 98.6 1.0 125 4.8 5.0
SMBJ70A [SMBJ70CA | NP | DP 70 77.8 89.5 1.0 113 5.3 5.0
SMBJ75 SMBJ75C NQ | DQ 75 83.0 105.7 1.0 134 4.5 5.0
SMBJ75A |SMBJ75CA | NR | DR 75 83.0 95.8 1.0 121 5.0 5.0
SMBJ78 SMBJ78C NS | DS 78 86.0 109.8 1.0 139 4.3 5.0
SMBJ78A |SMBJ78CA NT DT 78 86.0 99.7 1.0 126 4.8 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

Formosa MS

SMBJ Series
Electrical characteristics (at T,=25°C unless otherwise noted)
_ Reverse | Breakdown | Breakdown Test “Cn; ):::::1 ng1 Peak Reverse
Type Number Marking Stand-Off Vpltage Voltage Current Voltage Pulse | Leakage
Voltage Min. @Iy Max. @ It @lep Current | @Veruw
(Uni) (Bi) (Uni) | (Bi) | Vamw(V) Ver min(V) Vermax(V) | It (mA) Ve(V) Ipp(A) Ir(uA)
SMBJ85 SMBJ85C NU | DU 85 94.0 119.2 1.0 151 4.0 5.0
SMBJ85A |SMBJ85CA NV DV 85 94.0 108.2 1.0 137 4.4 5.0
SMBJ90 SMBJ90C NW | DW 90 100 126.5 1.0 160 3.8 5.0
SMBJ90A |SMBJ90CA NX | DX 90 100 115.5 1.0 146 41 5.0
SMBJ100 |SMBJ100C NY | DY 100 111 141.0 1.0 179 3.4 5.0
SMBJ100A |SMBJ100CA | NZ Dz 100 111 128.0 1.0 162 3.7 5.0
SMBJ110 |SMBJ110C PD ED 110 122 154.5 1.0 196 3.1 5.0
SMBJ110A |SMBJ110CA | PE EE 110 122 140.5 1.0 177 3.4 5.0
SMBJ120 |SMBJ120C PF EF 120 133 169.0 1.0 214 2.8 5.0
SMBJ120A |SMBJ120CA | PG | EG 120 133 153.0 1.0 193 3.1 5.0
SMBJ130 |SMBJ130C PH EH 130 144 182.5 1.0 231 2.6 5.0
SMBJ130A |SMBJ130CA | PK EK 130 144 165.5 1.0 209 2.9 5.0
SMBJ150 |SMBJ150C PL EL 150 167 211.5 1.0 268 2.2 5.0
SMBJ150A [SMBJ150CA | PM | EM 150 167 192.5 1.0 243 25 5.0
SMBJ160 |SMBJ160C PN | EN 160 178 226.0 1.0 287 2.1 5.0
SMBJ160A |SMBJ160CA | PP | EP 160 178 205.0 1.0 259 2.3 5.0
SMBJ170 |SMBJ170C PQ | EQ 170 189 239.5 1.0 304 2.0 5.0
SMBJ170A [SMBJ170CA | PR | ER 170 189 217.5 1.0 275 22 5.0
SMBJ180 |SMBJ180C PS | ES 180 200 253.8 1.0 321 1.9 5.0
SMBJ180A [SMBJ180CA | PT | ET 180 200 230.4 1.0 290 2.1 5.0
SMBJ190 |SMBJ190C PU | EU 190 211 267.9 1.0 339 1.8 5.0
SMBJ190A [SMBJ190CA | PV | EV 190 211 243.2 1.0 306 2.0 5.0
SMBJ200 |SMBJ200C PW | EW 200 222 282.0 1.0 356 1.7 5.0
SMBJ200A [SMBJ200CA | PX | EX 200 222 256.0 1.0 322 1.9 5.0
SMBJ210 |SMBJ210C PY | EY 210 233 296.1 1.0 375 1.6 5.0
SMBJ210A |[SMBJ210CA | PZ | EZ 210 233 268.8 1.0 339 1.8 5.0
SMBJ220 |SMBJ220C QD | FD 220 244 310.2 1.0 392 1.5 5.0
SMBJ220A |SMBJ220CA | QE FE 220 244 281.6 1.0 355 1.7 5.0
SMBJ250 |SMBJ250C QF FF 250 278 342.5 1.0 447 1.3 5.0
SMBJ250A |SMBJ250CA | QG | FG 250 278 309.0 1.0 403 1.5 5.0
SMBJ300 |SMBJ300C QH | FH 300 333 411.0 1.0 535 1.1 5.0
SMBJ300A |SMBJ300CA | QK | FK 300 333 371.0 1.0 484 1.2 5.0
SMBJ350 |SMBJ350C QL | FL 350 389 479.5 1.0 624 1.0 5.0
SMBJ350A |SMBJ350CA | QM | FM 350 389 432.0 1.0 565 1.1 5.0
SMBJ400 |SMBJ400C QN | FN 400 444 548.0 1.0 687 0.9 5.0
SMBJ400A |SMBJ400CA | QP | FP 400 444 494.0 1.0 645 0.9 5.0
SMBJ440 |SMBJ440C QQ | FQ 440 489 602.8 1.0 786 0.8 5.0
SMBJ440A |SMBJ440CA | QR | FR 440 489 543.0 1.0 710 0.8 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 F MS
SMBJ Series ormosa

Rating and characteristic curves (SMBJ SERIES)

Fig.1 - Pealk Pulse Power Rating Curve Fig.2 - Pulse Derating Curve
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SMD Transient Voltage Suppressor

SMBJ Series

Formosa MS

Rating and characteristic curves (SMBJ SERIES)

Fig. 7 - Transients of several thousand volts can be
clamped to a safe level by the TVS

uni-directional devices only

Fig. 8 - Transient currentis divered to ground thru
TVS; the voltage seen by the protected load
is limited to the clamping voltage level

Transient
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SMD Transient Voltage Suppressor F MS
SMBJ Series ormosa

Pinning information

Pin Simplified outline Symbol
Uni-Directional
Pin1 cathode 1 ]2 1 36 2
Pin2 anode

Bi-Directional

Marking
Type number Example
Cathode band
Uni-Directional
KE } Marking code (see page 3 or page 4)
Bi-Directional
|: AE } Marking code (see page 3 or page 4)

Suggested solder pad layout

«— > —>

w-—-—-—-4-

Dimensions in inches and (millimeters)

PACKAGE A B C

SMB 0.078(2.00) | 0.059(1.50) | 0.110(2.80)
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SMD Transient Voltage Suppressor

SMBJ Series Formosa MS

Suggested thermal profiles for soldering processes
1.Storage environment: Temperature=5°C~40°C Humidity=55%25%

2.Reflow soldering of surface-mount devices

™ _>| |<_ Critical Zone
____________________________________ TLto TP
TP
Ramp-up :
1
I
TL -~~~ Qo= ————-— T~ !
i 1 I TL
i Tsmax | < I
Vom g === |
I A _
SRR I
! Tsmin | |
@® [ TSy, 1 |
—_ |
= * I
® b L
T < i ts — ! .
£ Preheat Ramp-down
>
= 1
1
1
I
I
25 T
1
!

I‘— t25°C to Peak —>
Time _>

3.Reflow soldering

Profile Feature

Soldering Condition

Average ramp-up rate(TL to Tp) <3°C/sec
Preheat

-Temperature Min(Tsmin) 150°C
-Temperature Max(Tsmax) 200°C
-Time(min to max)(ts) 60~120sec
Tsmaxto Tu

-Ramp-upRate <3°C/sec
Time maintained above:

-Temperature(TL) 217°C
-Time(tL) 60~260sec

Peak Temperature(Tr)

255°C-0/+5°C

Time within 5°C of actual Peak

Temperature(tp) 10~30sec
Ramp-down Rate <6°C/sec
Time 25°C to Peak Temperature <6minutes
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SMD Transient Voltage Suppressor F MS
SMBJ Series ormosa

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 Venn=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

_gro aro MIL-STD-750D

7. Humidity atT,=85"C, RH=85% for 1000hrs. METHOD-1021
. MIL-STD-750D

8. High Temperature Storage Life at175°C for 1000 hrs. METHOD-1031
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