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Features

. Protects Sensitive Circuits From Short
Duration Fast Rise Time Transients such as
Electro-Static-Discharge (ESD) or Electrical
Fast Transients (EFT).

~

Excellent Protection in Clamping Direct ESD
Level Transients* in Excess of 15,000 Volts.

. Absorbs ESD Level Transients* of 1400
Watts or One Microsecond Transients** up
to 400 Watts. See Figure #1 For Overall
Transient Peak Pulse Power.

w

4. Clamps Transients in 1 Pico Second.

SCOTTSDALE, AZ
For more information call:
(602) 941-6300

5. 1.0 Watt Continuous Power Dissipation.

6. Working (Stand-off) Voltage Range of 5V to
170V.

7. Hermetic Surface Mount DO-213AA (MELF)
Package. Also Available in Axial Lead DO-35.

8. Low Inherent Capacitance for High
Frequency Application (See Figure #4).

These devices feature the ability to clamp dangerous high voltage short term transients such
as produced by directed or radiated electro-static-discharge phenomena before entering
sensitive component regions of a circuit design. They are small economical transient voltage
suppressors targeted primarily for short term transients below a few microseconds while still

achieving significant peak-pulse-power capability as seen in Figure #1.

Maximum Ratings

1. 400 Watts for One Microsecond Square
Wave or 1400 Watts Per ESD Wave Form
of MIL-STD-750, Method 1020.

2. See Surge Rating Curve in Figures #1, 2
and 3.

3. Operating and Storage Temperature -65° to
200°C

4. DC Power Dissipation 1000 mW at T¢ =
100" C.

5. Derate at 2.3 W/ °C Above 25°C For P pp
(1ps) and at 10 mwW /°C Above 100°C For
dc Power.

6. Forward Surge Current 50 amps for 1 us
at Te = 25°C (rise time > 100 ns).

Electrical Characteristics

BREAK
DOWN
REVERSE VOLTAGE MAXIMUM | MAXIMUM
TYPE NUMBER STAND-OFF VBR TEST REVERSE CLAMPING |PEAK PULSE
VOLTAGE MINIMUM CURRENT | LEAKAGE VOLTAGE CURRENT

Vwm Vigr) I b®@Vym | Vc@lpp lpp**
VOLTS VOLTS mA HA voLTS AMPS
MLL1.4KESDS.0 5.0 6.40 10 600 13.7 29.20
MLL1T.4KESD5.0A 5.0 6.40 10 600 13.2 29.85
MLL1.4KESD6.0 6.0 6.67 10 600 148 27.00
MLL1.4KESD6.0A 6.0 6.67 10 600 14.0 28.50
MLL1.4KESD6.5 6.5 7.22 10 400 16.0 2494
MLL1.4KESD6.5A 6.5 7.22 10 400 15.2 26.32
MLL1.4KESD7.0 7.0 7.78 10 150 17.3 23.12
MLL1.4KESD7.0A 7.0 7.78 10 150 16.4 24.42
MLL1.4KESD7.5 7.5 8.33 1.0 50 185 21.57
MLL1.4KESD7.5A 7.5 8.33 1.0 50 17.5 22.81
MLL1.4KESD8.0 8.0 8.89 1.0 25 19.8 20.20
MLL1.4KESD8.0A 8.0 8.89 1.0 25 187 2137
MLL1.4KESD8.5 8.5 9.44 1.0 5 208 18.10
MLL1.4KESD8.5A 85 9.44 1.0 5 19.8 20.16
MLL1.4KESDS.0 9.0 10.0 1.0 1.0 222 18.02

* Pulse wave form of MIL-5TD-750, Method 1020. (Approximately 150 ns exponential wave ) See derating for Vg on Fig. 3
**At 400 watts 1 ps square wave rating (See Figures 1 and 2)

MLL1.4KESD5.0
thru

MLL1.4KESD170A
SURFACE MOUNT

Package
Dimensions
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DO-213AA

MILLIMETERS INCHES

Mechanical
Characteristics

CASE: Hermetically sealed
glass MELF (DO-213AA) with
solder contact tabs at each
end.

FINISH: All external surfaces
are corrosion resistant,
readily solderable.
THERMAL RESISTANCE:
100°C/ Watt typical junction
to contact (case) tabs.

POLARITY: Banded end is
cathode.

MOUNTING POSITION: Any
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MLL1.4AKESD5.0 thru MLL1.4KESD170A
Iileﬁtrical Characteristics

3'20 **At 400 watts 1 ps square wave rating (See Figures 1 and 2).

BREAK
DOWN Ppp
REVERSE VOLTAGE MAXIMUM | MAXIMUM
TvPE STAND-OFF VER TEST REVERSE | CLAMPING |PEAK PULSE 10,000
NUMBER VOLTAGE MINIMUM CURRENT LEAKAGE VOLTAGE CURRENT
Vo Veamy h @V | Vc@lpr (3
VOLTS voLTS mA HA voLTS AMPS | —+— Electro-Static Discharge PEAK PULSE POWER
q Pulse Width Per Vs
MLL1.4KESD9.0A 2.0 10.0 10 10 21 18.96 ro0 b MIL-STD-750, Method 1020 PULSE WIDTH
MLL1.4KESD10 10 [ER] 10 1.0 247 16.19 ‘ R
MLL1.4KESD10A 10 1.1 1.0 1.0 234 17.09 T
MLL1.4KESD11 1 12.2 1.0 1.0 271 14.76 N = Exponential Wave Form
MLL1.4KESD11A 1 122 1.0 10 257 15.56 200 VAT Fatng T SO ek
MLL1 4KESD12 12 133 1.0 1.0 296 1351 1 "
| —— Exponential Wave
MLLT.AKESD12A 2 133 1.0 1.0 280 1429 N
MLLT.AKESD13 13 14.4 1.0 1.0 320 12.50 100 ~K
MLLY AKESD13A 13 14.4 1.0 1.0 303 13.20 Scqare \N;\/G S
MLLTAKESD14 14 156 1.0 1.0 32 1281
MLL1.AKESD14A 14 156 1.0 1.0 295 13.60 T
MLLT 4KESD15 15 167 10 10 334 11.98 ]
MLLT.AKESD15A 15 167 10 10 317 12,63 10 It
MLLT.4KESD16 16 17.8 1.0 1.0 356 11.22 100 Nanoseconds 1 Microsecond 10 Microseconds 100 Microseconds 1 Millisecond
MLLYAKESD16A 16 178 1.0 1.0 338 11.85
MLLY.4KESD17 17 18.9 1.0 1.0 378 10.58 H
MLL1 4KESDI7A 17 189 10 1.0 358 1117 Flgure 1
MLL1.GKESD18 8 200 10 10 400 10.00 Clamping Factor vs Breakdown Voltage For Various Power Levels
MLLY.4KESD18A 18 200 1.0 1.0 379 1056 - T
MLL1.4KESD20 20 22 1.0 1.0 444 9.02 25 T =) r ES?\APK:LSE;:E;/‘&L-TSTD?SO. .
MLL1.4KESD20A 20 222 1.0 1.0 420 952 I | ™ Mm“’m:‘ . ZS:;:{ erects e
MLLY 4KESD22 2 244 1.0 1.0 4838 820 j ) IT : nE
MLL1AKESD22A 2 244 1.0 1.0 46.2 866 I it = == =
MLL1.4KESD24 24 2.7 1.0 1.0 53.4 7.49 | lado W - 41
MLL1.4KESDZaA 24 267 1.0 1.0 50.6 7.91 g = - ==y =
MLL1 8KESD26 26 289 10 1.0 57.8 6.93 Z == > e
MLLT.AKESD26A 2 289 10 10 547 7.31 > = - . - e
MLL$.4KESD28 28 314 1.0 1.0 62.2 6.43 g i L Sn e ot ; i
MLL1 4KESD28A 28 311 1.0 1.0 59.0 679 2 o - +1.: s CA il R wae
MLL1 4KESD30 30 333 1.0 1.0 666 501 g M - ]
MLL1.4KESD30A 30 333 1.0 10 63.1 634 £ o5
MLL1.4KESD33 33 367 10 10 734 5.45 o - i
MLL1.4KESD33A 33 367 10 1.0 69.6 5.75 " ! | ] N
MLL1.4KESD36 36 400 1.0 1.0 80.0 5.00
MLL1.4KESDIBA 36 20.0 1.0 1.0 758 528 %0 20 40 60 g0 700 120 140 160 180 200
MLL1.aKESDAD a0 24.4 10 1.0 83.8 4.50 Breakdown Voltage Vigg, in Volts ———————»
MLL1 AKESDA0A 20 a4 1.0 10 842 475
MLL1 4KESD43 a3 478 1.0 1.0 956 418 Fi gu re 2
MLL1.4KESDA3A 43 478 1.0 1.0 90.5 242
MLL1.4KESDAS 45 50.0 10 10 100.0 4.00
MLL1 4KESDASA 45 50.0 1.0 1.0 94.8 422 >
MLL1.AKESDA8 a8 533 1.0 1.0 1066 375 < Eggabj:?tﬁtved)
MLL1.4KESDABA 8 533 10 1.0 101.0 396 B4 Frae A
MLL1.4KESDS1 51 6.7 1.0 1.0 13.4 3.53 Peak Clamping
MLLTAKESD51A 51 567 18 10 1075 372 200 £ valtage Ve (gsp)
MLL1.4KESD54 54 60.0 1.0 1.0 120.0 333 . 100 b, s per
MLL1.4KESD54A 54 60.0 10 1.0 137 3.52 N &0 el otse)
MLLY.4KESDS8 58 644 1.0 1.0 1289 3.0 60
MLL1.4KESD58A 8 64.4 1.0 1.0 1220 328 40 NOTE
MLL1.4KESD6O 60 66.7 1.0 1.0 1334 3.00 Vegsp Typically
MLL1.4KESDE0A 60 66.7 1.0 1.0 126.4 317 B Two Times Vg
MLL1.4KESDE4 64 711 10 10 1422 281 10 of Selectee 2
MLLY AKESD64A 64 711 1.0 10 1347 297 8
MLL1.4KESD70 70 77.8 1.0 10 155.6 257 5
MLL1 4KESD70A 70 778 1.0 1.0 147.4 271 4
MLL1.4KESD75 75 83.3 10 10 166.8 2.40 1020 50 100 200400 v (EsD)
n Volts

MLL1.AKESDTSA 75 83.3 10 10 158.0 253 .
MLL1.4KESD78 78 86.7 10 1.0 173.4 231 Flgure 3
MLL1.4KESD78A 78 867 1.0 1.0 1643 2.4
MLL1.4KESD8S 85 944 1.0 1.0 1885 212
MLL1.4KESDBSA 85 94.4 1.0 1.0 1786 2.24 Capacitance vs. V(gg) Curve
MLL1.4KESD90 90 100.0 1.0 10 199.8 2.00
MLLT.4KESD90A 90 100.0 10 1.0 189.9 PR
MLL1.4KESD100 100 11.0 1.0 10 223 1.80 LR
MLLT.AKESD100A| 100 11,0 1.0 1.0 2106 1.90 i
MLLY AKESD110 110 1220 10 1.0 243.9 164 28
MLL1.4KESD110A| 110 1220 10 10 2133 1.73 I
MLL1.4KESD120 120 133.0 1.0 1.0 266.4 1.50 g y BEREEY
MLL1AKESD120A] 120 1330 1.0 10 2520 1.59 g4
MLL1.4KESD130 130 144.0 1.0 1.0 288.0 139 5
MLL1.4KESD130A| 130 144.0 1.0 1.0 273.0 1.47 3 -
MLL1.4KESD150 150 167.0 1.0 1.0 333.9 1.20 &3 (s
MLLT.4KESDTS0A| 150 167.0 1.0 1.0 316.8 1.26 2 S
MLL1.4KESD160 160 178.0 1.0 1.0 356.4 112 . l [ | | l
MLL1.4KESD160A 160 178.0 1.0 1.0 3375 1.19 0 20 4060 80 100 120 140 160 180 200
MLL1.4KESD170 170 183.0 1.0 1.0 3780 1.06 Breakdown Voltage View
MLLTAKESDI70A| 170 189.0 1.0 1.0 358.2 112

Figure 4




