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ESD Protection Product Applications

-

FEATURES

« RoHS compliant
« Discrete & array configurations
« Unidirectional & bidirectional configurations

- Standard, low and ultralow capacitance offering
« ESD protection per IEC 61000-4-2 standard

« EFT protection per IEC 61000-4-4 standard

« Surge protection per [EC 61000-4-5 standard

« SMT packages
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Vbus —@

MF-NSMF150-2

D
o |1

B APPLICATIONS

« General purpose ESD protection

« HDMI switch/splitter port protection

« Antenna protection

« High speed communication ports such as USB 2.0, IEEE1394, Gb Ethernet
- Fast communication ports such as USB1.1, 10/100b Ethernet ports

+ RS232, RS422 & RS485 data port applications
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ESD Protection Product Applications
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ESD Protection Requirements

Electrostatic discharge (ESD) occurs when a
charge is exchanged between two objects of
unequal charge potential. ESD, most often
between people and metal objects, is a result of a
build-up of electrons that behave as a capacitor
when dielectric isolation is available. Manmade
materials such as the sole of a shoe achieve
dielectric isolation, while a person walking on
carpet creates kinetic energy. The International
Electro-technical Commission (IEC) developed
a human model ESD event that allows designers
to take adequate protection in their electrostatic
applications. The IEC defined the ESD discharge
impulse with a rise time of less than 1 ns

and decay time of 60 ns as highlighted in the
adjacent graph. The new standard, IEC61000-4-2

identifies four levels.

The different levels of the IEC61000-4-2 standard

are outlined below:

IEC61000-4-2 Level Contact Voltage Air Discharge
(kV) Voltage (kV)

Level 1 2

Level 2 4

Level 3 6

Level 4 8

Integrated Circuit (IC) manufacturers of
electrostatic sensitive devices design a level of
protection into the IC to increase its robustness.
However, protection circuits add cost to the
device by consuming expensive silicon real estate.
IC manufacturers design to standards to protect
against board manufacturing processes such as
IEC61000-4-2 Level 1, a 2 kV contact voltage.
However, human body ESD voltages are nature-
determined and can be 15 kV or more which will

damage the IC.

IEC61000-4-2; Level 4 specifies an air discharge
up to 15 kV to take this into consideration.
It is common practice to protect all “people-

interactive” data ports to Level 4, thereby limiting
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Discrete Small Signal
Schottky Barrier Diodes

® @

Electrical Characterization (Ta=25°(C)

Part Number I;:(zge. Virm Vy lo lsurge Vf max. @lf Iymax. @Vy C¢max. @\r @F
(V) (V) (mA) (A? (V)  (mA) (uA) (V) (pF) (V) (MHz)
(D0603-B00340 0603 45 40 30 0.5(8.3ms) 0.37 1 1 40 15 1 1
(D1005-B00340 1005 45 40 30 0.5(8.3ms) 0.37 1 1 40 15 1 1
(D0603-B0230 0603 35 30 200 2(8.3ms) 0.50 200 30 30 12 10 1
(D1005-B0230 1005 35 30 200 3(8.3ms) 0.50 200 30 30 12 10 1
(D0603-B0240 0603 45 40 200 2(8.3ms) 0.55 200 10 30 12 10 1
(D1005-B0240 1005 45 40 200 3(8.3ms) 0.55 200 10 30 12 10 1
(D1005-B0520 1005 30 20 500 2(8.3ms) 0.47 500 100 20 12 10 1
(D0603-B0130L 0603 35 30 100 1(8.3ms) 0.44 100 30 30 9 10 1
(D1005-B0130L 1005 35 30 100 1(8.3ms) 0.44 100 30 30 9 10 1
(D0603-B0140L 0603 45 40 100 1(8.3ms) 0.55 100 30 10 9 10 1
(D1005-B0140L 1005 45 40 100 1(8.3ms) 0.55 100 30 10 9 10 1
(D0603-B0140R 0603 45 40 100 1(8.3ms) 0.45 10 1 10 9 10 1
(D1005-B0140R 1005 45 40 100 1(8.3ms) 0.45 10 1 10 9 10 1

Discrete Transient Voltage = _ %2
Suppressor (TVS) Diodes ~ & -

Electrical Characterization (Ta=25°()

Part Number I;:(zge Viwm  Vism  lrsm P\Klk Vpr min. @lf GeTyp @Vy @F
(V) (V) (A) (W) (V) (mA) (pF) (V) (MHz)
(D0402-T3.3C 0402 33 125 20 250 4 1 150 0 1
(D0402-T3.3LC 0402 33 125 20 250 4 1 70 0 1
(D0402-T05C 0402 5 147 17 250 6 1 100 0 1
(D0402-TO5LC 0402 5 147 17 250 6 1 35 0 1
(D0402-T08C 0402 8 19.2 13 250 85 1 75 0 1
(D0402-TO8LC 0402 8 19.2 13 250 85 1 E9) 0 1
(D0402-T12C 0402 12 297 9 250 133 1 50 0 1
(D0402-T121C 0402 12 297 9 250 133 1 30 0 1
(D0402-T15C 0402 15 357 7 250 16.7 1 40 0 1
(D0402-T15LC 0402 15 357 7 250 16.7 1 2 0 1
(D0402-T24C 0402 24 55 5 250 267 1 30 0 1
(D0402-T24LC 0402 24 55 5 250 267 1 2 0 1
(D0402-T36C 0402 36 84 3 250 40 1 2 0 1
(D0402-T36LC 0402 36 84 3 250 40 1 18 0 1

Discrete Low Capacitance Transient
Voltage Suppressor (TVS) Diodes e e

Electrical Characterization (Ta =25 °()

Part Number 2:(1% Viwm  Vism Irsm Ppk Vprmin.  @lf GeTyp @Vy @F
(V) (V) (A) (\R’) (V) (mA) (pF) (V) (MHz)
(DS0D323-T03 S0D-323 33 19 20 350 4 1 3 0 1
(DSOD323-T05 500-323 5 18.3 17 350 6 1 3 0 1
(DS0D323-T08 500-323 8 18.5 17 350 85 1 3 0 1
(DS0D323-T12 500-323 12 283 1 350 133 1 3 0 1
(DSOD323-T15 500-323 15 318 10 350 16.7 1 3 0 1
(DS0D323-T18 500323 18 45 8 350 20 1 3 0 1
(DS0D323-T24 500323 2 56 6 350 267 1 3 0 1
(DSOD323-T03C 500323 33 19 20 350 4 1 3 0 1
(DSOD323-T05¢ 50D-323 5 18.3 17 350 6 1 3 0 1
(DS0D323-T08C 500-323 8 18.5 17 350 85 1 3 0 1
(DS0D323-T12C 500-323 12 283 1 350 133 1 3 0 1
(DSOD323-T15¢ 500-323 15 318 10 350 16.7 1 3 0 1
(DS0D323-T18C 50D-323 18 45 8 350 20 1 3 0 1
(DSOD323-T24¢ 500323 2 56 6 350 267 1 3 0 1
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Discrete 400W Transient
Voltage Suppressor (TVS) Diodes

Part Number
Unidirectional

(D214A-T5.0ALF
(D214A-T6.0ALF
(D214A-T6.5ALF
(D214A-T7.0ALF
(D214A-T7 5ALF
(D214A-T8.0ALF
(D214A-T8.5ALF
(D214A-T9.0ALF
(D214A-T10ALF
(D214A-T11ALF
(D214A-T12ALF
(D214A-T13ALF
(D214A-T14ALF
(D214A-T15ALF
(D214A-T16ALF
(D214A-T17ALF
(D214A-T18ALF
(D214A-T20ALF
(D214A-T22ALF
(D214A-T24ALF
(D214A-T26ALF
(D214A-T28ALF
(D214A-T30ALF
(D214A-T33ALF
(D214A-T36ALF
(D214A-T40ALF
(D214A-T43ALF
(D214A-T45ALF
(D214A-T48ALF
(D214A-T51ALF
(D214A-T54ALF
(D214A-T58ALF
(D214A-T60ALF
(D214A-T64ALF
(D214A-T70ALF
(D214A-T75ALF
(D214A-T78ALF
(D214A-T85ALF
(D214A-T90ALF
(D214A-T100ALF
(D214A-T110ALF
(D214A-T120ALF
(D214A-T130ALF
(D214A-T150ALF
(D214A-T160ALF
(D214A-T170ALF

Part Number
Bidirectional

(D214A-T5.0CALF
(D214A-T6.0CALF
(D214A-T6.5CALF
(D214A-T7.0CALF
(D214A-T7.5CALF
(D214A-T8.0CALF
(D214A-T8.5CALF
(D214A-T9.0CALF
(D214A-T10CALF
(D214A-T11CALF
(D214A-T12CALF
(D214A-T13CALF
(D214A-T14CALF
(D214A-T15CALF
(D214A-T16CALF
(D214A-T17CALF
(D214A-T18CALF
(D214A-T20CALF
(D214A-T22CALF
(D214A-T24CALF
(D214A-T26CALF
(D214A-T28CALF
(D214A-T30CALF
(D214A-T33CALF
(D214A-T36CALF
(D214A-TA0CALF
(D214A-TA3CALF
(D214A-TA5CALF
(D214A-T48CALF
(D214A-T51CALF
(D214A-T54CALF
(D214A-T58CALF
(D214A-T60CALF
(D214A-T64CALF
(D214A-T70CALF
(D214A-T75CALF
(D214A-T78CALF
(D214A-T85CALF
(D214A-T90CALF
(D214A-T100CALF
(D214A-T110CALF
(D214A-T120CALF
(D214A-T130CALF
(D214A-T150CALF
(D214A-T160CALF
(D214A-T170CALF

Pkg.
Size

SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
SMA
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Electrical Characterization (Ta=25°(C)
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Discrete 600W Transient
Voltage Suppressor (TVS) Diodes

Lee

Electrical Characterization (Ta=25°()

Part Number Part Number Pkg. .
Unidirectional Bidirectional Size Vrwm Vrsm Irsm Ppk Vpr min. @lf
(V) (V) (A) (W) (V) (mA)
(D214B-T5.0ALF | (D214B-T5.0CALF SMB 5 9 65.2 600 6.4 10
(D214B-T6.0ALF | (D214B-T6.0CALF SMB 6 103 583 600 6.67 10
(D214B-T6.5ALF | (D214B-T6.5CALF SMB 65 112 536 600 122 10
(D214B-T7.0ALF | (D214B-T7.0CALF SMB 7 12 50 600 778 10
(D214B-T7.5ALF | (D214B-T7.5CALF SMB 75 12.9 465 600 8.33 1
(D214B-T8.0ALF | (D214B-T8.0CALF SMB 8 136 4.1 600 8.89 1
(D214B-T8.5ALF (D214B-T8.5CALF SMB 85 14.4 417 600 9.44 1
(D214B-T9.0ALF | (D214B-T9.0CALF SMB 9 15.4 39 600 10 1
(D214B-TIOALF | CD214B-T10CALF SMB 10 17 353 600 1.1 1
(D214B-TITALF | (D214B-TI1CALF SMB n 18.2 3 600 122 1
(D214B-TI2ALF | (D214B-T12CALF SMB 12 19.9 302 600 133 1
(D214B-TI3ALF | CD214B-TI3CALF SMB 13 215 279 600 144 1
(D214B-TI4ALF | CD214B-T14CALF SMB 14 22 258 600 15.6 1
(D214B-TISALF | CD214B-T15CALF SMB 15 244 2% 600 16.7 1
(D214B-TIGALF | CD214B-T16CALF SMB 16 2 pEN 600 17.8 1
(D214B-TI7ALF | CD214B-T17CALF SMB 17 276 217 600 18.9 1
(D214B-TIBALF | CD214B-T18CALF SMB 18 292 205 600 20 1
(D214B-T20ALF | (D214B-T20CALF SMB 20 324 18.5 600 22 1
(D214B-T22ALF | (D214B-T22CALF SMB n 355 16.9 600 2.4 1
(D214B-T24ALF | (D214B-T24CALF SMB 2% 389 154 600 267 1
(D214B-T26ALF | (D214B-T26CALF SMB 2 4.1 142 600 289 1
(D214B-T28ALF | CD214B-T28CALF SMB 28 454 132 600 311 1
(D214B-T30ALF  CD214B-T30CALF SMB 30 484 124 600 333 1
(D214B-T33ALF | (D214B-T33CALF SMB 3 533 13 600 367 1
(D214B-T36ALF  (D214B-T36CALF SMB 36 58.1 103 600 40 1
(D214B-T40ALF  CD214B-TAOCALF SMB 40 64.5 93 600 444 1
(D214B-T43ALF  (D214B-T43CALF SMB It 69.4 86 600 478 1
(D214B-T4SALF  (D214B-TASCALF SMB 45 77 83 600 50 1
(D214B-TABALF  (D214B-T48CALF SMB 48 774 77 600 533 1
(D214BT5TALF  (D214B-TS1CALF SMB 51 824 73 600 56.7 1
(D214B-T54ALF  (D214B-TSACALF SMB 54 87.1 69 600 60 1
(D214B-T58ALF  (D214B-TSBCALF SMB 58 93.6 6.4 600 64.4 1
(D214B-T60ALF | (D214B-T6OCALF SMB 60 9.8 6.2 600 66.7 1
(D214B-T64ALF | (D214B-T6ACALF SMB 64 103 58 600 711 1
(D214B-T70ALF | (D214B-T70CALF SMB 70 m3 53 600 778 1
(D214BT75ALF | CD214B-T75CALF SMB 75 121 49 600 833 1
(D214B-T78ALF | CD214B-T78CALF SMB 78 126 47 600 86.7 1
(D214B-T8SALF | CD214B-T85CALF SMB 85 137 44 600 94.4 1
(D214B-T90ALF | CD214B-TOOCALF SMB 9 146 41 600 100 1
(D214B-TI00ALF | CD214B-T100CALF SMB 100 162 37 600 ik 1
(D214B-TT10ALF | CD214B-T110CALF SMB 110 177 34 600 12 1
(D214B-T120ALF | CD214B-T120CALF SMB 120 193 31 600 133 1
(D214B-TI30ALF | (D214B-T130CALF SMB 130 209 29 600 144 1
(D214B-T1S0ALF | (D214B-T150CALF SMB 150 w3 25 600 167 1
(D214B-TI60ALF | CD214B-T160CALF SMB 160 259 23 600 178 1
(D214B-T170ALF | CD214B-T170CALF SMB 170 275 22 600 189 1
7
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Discrete 1500W Transient
Voltage Suppressor (TVS) Diodes

Part Number
Unidirectional

(D214C-T5.0ALF
(D214C-T6.0ALF
(D214C-T6.5ALF
(D214C-T7.0ALF
(D214C-T7.5ALF
(D214C-T8.0ALF
(D214C-T8.5ALF
(D214C-T9.0ALF
(D214C-T10ALF
(D214C-T11ALF
(D214C-T12ALF
(D214C-T13ALF
(D214C-T14ALF
(D214C-T15ALF
(D214C-T16ALF
(D214C-T17ALF
(D214C-T18ALF
(D214C-T20ALF
(D214C-T22ALF
(D214C-T24ALF
(D214C-T26ALF
(D214C-T28ALF
(D214C-T30ALF
(D214C-T33ALF
(D214C-T36ALF
(D214C-TAOALF
(D214C-T43ALF
(D214C-T45ALF
(D214C-T48ALF
(D214C-T51ALF
(D214C-T54ALF
(D214C-T58ALF
(D214C-T60ALF
(D214C-T64ALF
(D214C-T70ALF
(D214C-T75ALF
(D214C-T78ALF
(D214C-T85ALF
(D214C-T90ALF
(D214C-T100ALF
(D214C-T110ALF
(D214C-T120ALF
(D214C-T130ALF
(D214C-T150ALF
(D214C-T160ALF
(D214C-T170ALF

Part Number
Bidirectional

(D214C-T5.0CALF
(D214C-T6.0CALF
(D214C-T6.5CALF
(D214C-T7.0CALF
(D214C-T7.5CALF
(D214C-T8.0CALF
(D214C-T8.5CALF
(D214C-T9.0CALF
(D214C-T10CALF
(D214C-T11CALF
(D214C-T12CALF
(D214C-T13CALF
(D214C-T14CALF
(D214C-T15CALF
(D214C-T16CALF
(D214C-T17CALF
(D214C-T18CALF
(D214C-T20CALF
(D214C-T22CALF
(D214C-T24CALF
(D214C-T26CALF
(D214C-T28CALF
(D214C-T30CALF
(D214C-T33CALF
(D214C-T36CALF
(D214C-T40CALF
(D214C-T43CALF
(D214C-T45CALF
(D214C-T48CALF
(D214C-T51CALF
(D214C-T54CALF
(D214C-T58CALF
(D214C-T60CALF
(D214C-T64CALF
(D214C-T70CALF
(D214C-T75CALF
(D214C-T78CALF
(D214C-T85CALF
(D214C-T90CLF
(D214C-T100CALF
(D214C-T110CALF
(D214C-T120CALF
(D214C-T130CALF
(D214C-T150CALF
(D214C-T160CALF
(D214C-T170CALF

Pkg.
Size

SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC
SMC

Downloaded from Elcodis.com electronic components distributor

Viwm
(V)
5
6
65
7
75
8
85
9
10
1
12
13
1
15
16
17
18
2
2
1
2%
2
30
3
36
40
B
45
18
51
54
58
60
64
70
75
78
8
90
100
110
120
130
150
160
170

Vrsm
(V)
9.2
103
12
12
129
136
144
154
17
18.2
199
25
32
244
2
276
292
324
355
389
2.1
454
184
533
58.1
64.5
69.4
7.7
774
824
§7.1
936
9.
103
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7
126
137
146
162
177
193
209
3
259
275

Lee

Electrical Characterization (Ta=25°()

Irsm
(R)
163

1456

1339
125

1163

1103

1042
974
88.2
82.4
753
69.7
64.7
61.5
57.7
533
514
463
22
386
356
33
31
281
258
233
216
206
194
182
17.2

155
14.6
133
124
114
10.4
103
9.3

8.4

7.9
7.2
6.2
5.8
55

Ppk
(W)
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

Vpy min.
(V)
6.4
6.67
7.2
7.78
8.33
8.89
9.44
10
1.1
122
133
144
15.6
16.7
17.8
189
20
22
2.4
267
289
311
333
36.7
40
444
4738
50
533
56.7
60
64.4
66.7
711
778
833
86.7
94.4
100
11
b2
133
144
167
178
189

@k
(mA)
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Discrete 3000W Transient
Voltage Suppressor (TVS) Diodes

Lee

Electrical Characterization (Ta=25"°()
Part Number Part Number Pkg.

Unidirectional Bidirectional Size Vrwm Vrsm Irsm Ppk Vbr min. @lf
(V) (V) (A) (W) (V) (mA)
(D214LTS.0ALF | CD214L-T5.0CALF SMC 5 92 326 3000 6.4 10
(D214LT6.0ALF | CD214L-T6.0CALF SMC 6 103 2913 3000 6.67 10
(D214LT6SALF | CD214LT6.5CALF SMC 65 112 267.9 3000 7.22 10
CD214LT7.0AF | CD214L-T7.0CALF SMC 7 12 250 3000 778 10
(D214LT7SAF | CD214L-T7.5SCALF SMC 75 129 226 3000 8.33 1
(D214LTBOALF | CD214L-TB.0CALF SMC 8 13.6 206 3000 8.89 1
(D214LTBSALF | CD214L-TB5CALF SMC 85 14.4 2084 3000 9.44 1
(D214LTO.0ALF | CD214L-T9.0CALF SMC 9 154 1948 3000 10 1
(D214LTIOAF | CO214L-TIOCALF SMC 10 17 1764 3000 1110 1
D214LTIALF | CO214LTITCALF SMC 11 182 1648 3000 122 1
CO2I4LTIALF | CD214LTI2CALF SMC 1 199 150.6 3000 133 1
CO2I4LTI3ALF | CD214LTI3CALF SMC 13 215 139.4 3000 144 1
CD214LTIAALF | CD214LTIACALF SMC 14 232 1294 3000 15.6 1
CO214LTISALF | CD214LTISCALF SMC 15 244 123 3000 167 1
CD24LTIGALF | CD214LTI6CALF SMC 16 2 115.4 3000 178 1
CO2I4LTITALF | CD214LTITCALF SMC 17 276 106.6 3000 189 1
(D214LTIBALF | CO214L-TIBCALF SMC 18 292 1028 3000 20 1
(D214L-T20AF | CD214L-T20CALF SMC 20 324 926 3000 22 1
CO2I4LTRALF | CD214LT22CALF SMC 2 355 844 3000 244 1
CO2I4LT24ALF | CD214LT24CALF SMC u 389 772 3000 267 1
(D214LT2GALF | CD214L-T26CALF SMC 2 421 712 3000 289 1
(D214LT8ALF | CD214L-T2BCALF SMC 2 454 66 3000 311 1
(D214LT30ALF | CD214L-T30CALF SMC 30 484 62 3000 33 1
(D2I4LTBALF | CD214LT33CALF SMC 3 533 56.2 3000 367 1
(D214LT36ALF | CD214L-T36CALF SMC 36 58.1 516 3000 40 1
(D214LTAOMF | CD214L-TAOCALF SMC 40 64.5 464 3000 444 1
D2IALTHALF | CD214LTH3CALF SMC 8 694 82 3000 478 1
CD24LTASALF | CD214LTASCALF SMC 45 77 M2 3000 50 1
CD214LTABALF | CD214L-TABCALF SMC 48 774 3838 3000 533 1
D2I4LTSTALF | CD214L-TSTCALF SMC 51 824 364 3000 56.7 1
(D24LTSAALF | CD214L-TSACALF SMC 54 87.1 344 3000 60 1
(D214LTSBALF | CD214L-TSBCALF SMC 58 9.6 ) 3000 644 1
(D214LTEOALF | CD214L-T6OCALF SMC 60 %.38 31 3000 66.7 1
(D214LT64ALF | CD214L-T6ACALF SMC 64 103 292 3000 7.1 1
CD214LTTOALF | CD214LT70CALF SMC 70 113 26.6 3000 778 1
CO2I4LTTSALF | CD214LT7SCALF SMC 75 121 238 3000 833 1
(D214LT78ALF | CD214L-T78CALF SMC 78 126 238 3000 86.7 1
(D214LTBSALF | CD214LTBSCALF SMC 85 137 28 3000 944 1
CD214LTO0ALF | CD214L-TOCALF SMC % 146 206 3000 100 1
(D214L-TI00ALF | CD214L-TI00CALF SMC 100 162 186 3000 1 1
CD214LTIOALF | CO214L-TIT0CALF SMC 110 77 1638 3000 m 1
(D214L-TI20ALF | CD214L-T120CALF SMC 120 193 15.60 3000 133 1
(D214LTI30ALF | CD214LTI30CALF SMC 130 209 144 3000 144 1
CD214LTISOALF | CD214LTISOCALF SMC 150 pIE! 124 3000 167 1
(D214LTIGOALF | CD214L-TIGOCALF SMC 160 259 116 3000 178 1
CD214LTIT0ALF | CD214LTI70CALF SMC 170 275 11.00 3000 189 1
9
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Transient Voltage Suppressor
(TVS) & Steering Diode Arrays

Part Number

(DSOT23-SR208
(DSOT23-SR724
(D143A-SR2.8
(D143A-SR3.3
(D143A-SR05
(D143A-SR12
(D143A-SR70
(DNBS16-SR720
(DNBS08-SR720
2DEA-2-Q24RLF
2DTA-5-Q24RLF
2DTA-10-Q24RLF

Transient Voltage Suppressor

Pkg.

Size
S0T23-6
S0T23-6
SOT-143A
SOT-143A
SOT-143A
SOT-143A
SOT-143A
NSOIC 161
NSOIC 8L
QS0P 24L
QSOP 24L
QS0P 24L

Absolute Max. Rating (Ta=25°()

Vwm

(V)
20
2
28
33
5.0
120
70
30
30
12
7
7

Vbr
(V)

3.0
35
6.0
133
70

(TVS) Diode Arrays

Absolute Max. Rating (Ta =25°()

Part Number

(DDFN4-T05
(DSC706-T05C
(DSC706-T12C
(DSC706-T15C
(DSC706-T24C
(DSC706-0504F
(DSOT23-T03
(DSOT23-T05
(DS0T23-T08
(DS0T23-T12
(DSOT23-T15
(DSOT23-T24
(DSOT23-T36
(DSOT23-T03C
(DSOT23-T05C
(DSOT23-T08C
(DS0T23-T12C
(DSOT23-T15C
(DSOT23-T24C
(DSOT23-T36C
(DSOT23-T03LC
(DSOT23-T05LC
(DSOT23-T08LC
(DSOT23-T12LC
(DSOT23-T15LC
(DSOT23-T24LC
(DSOT23-T36LC
(DSOT23-SLVU2.8
(DSOT23-SM712
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Pkg.
Size

DFN-4
SC70-6
SC70-6
SC70-6
SC70-6
SC70-6
S0T123
S0T123
S0T23
S0T123
S0T123
S0T123
S0123
S0123
S0123
S0T23
S0T23
S0T23
S0T23
S0T23
S0T23
S0T23
S0T23
S0T23
S0T23
S0T23
S0T23
S0T23
S0T23

Vrwm

(V)
5.0
5.0
12
15
24
5.0
33
5.0
8.0
12
15
24
36
33
5.0
8.0
12
15
24
36
33
5.0
8.0
12
15
24
36
2.8
7/12

Vrsm

(V)
12
12

23.8

333

55.5

25.0

10.9

135

16.9

25.9

30.0

49.0

76.8

10.9

135

16.9

259

30.0

49.0

76.8

10.9

135

16.9

25.9

30.0

49.0

76.8
21
30

lo

(R)
0.7
0.7
30
30
30
30
24
12
12
0.015
0.050
0.050

Irsm

(R)
2
9

4.2

3.0

1.8

5.0
43

4
34
27
17
12
9

43

42
34
27
17
12
9

43

42

34

27
17
12
9

30

30

V¢ max.

(V)
12
12
10
10
15
15
15
2
2
15
075
035

@lf
(mA)

5
5
10
10
10
10
1000
1000
1000
12
50

Vpy min.

(V)
6.0
6
133
16.7
26.7
6.0
4.0
6.0
8.5
133
16.7
26.7
40.0
4.0
6.0
8.5
133
16.7
26.7
40.0
4.0
6.0
8.5
133
16.7
26.7
40.0
3.0

75/133

10

Iy max.
(uA)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Electrical Characterization (Ta=25°(C)

@Vr (t
UnAS (p¥g
3

1

1

1

1

5

1

1
0.02
0.02

10

5

@k
(mA)

5
5
2.8
33
5
12
70
20
20
12
7

50 5 7
/

Electrical Characterization (Ta =25 °()
Cetyp

(pF)
10.5
60
35
25
20
1.9
500
350
250
150
100
88
80
300
210
150

3
45

@\Vy
(V)

0

0
0
0
0
0
0
0
0
0
0
0

@ Vy

(V)

o

O O O O ©O ©O ©O ©O ©O ©O ©O ©O O O O ©O © © © © ©Oo ©o ©o o o o o o

@F
(MHz)

@F
(MHz)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Schematic
See Page 2
[1 []
Py
A A
o le
Al A
A d
L] [
Schematic
[l
B
e
See Page 3
21 [l
A\ 4
[3]

[21 1
'y 'y
T
BT
21 [11
A A
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Transient Voltage Suppressor ._
(TVS) Diode Arrays ’ ‘

Absolute Max. Rating (Ta =25 °() Electrical Characterization (Ta=25°()
Part Number l;:(zge Viwm Vism Irsm Vpr min. I Cetyp Vy F Schematic
)] (V) (A) (V) (mA)  (pF) (V) (MHz)
(DSOT236-T05 S0T23-6 5.0 13.5 ) 6.0 1 70 0 1 el
(DSOT236-T12 S0T23 12 259 7 133 1 50 0 1 q .
(DSOT236-T15 50123 15 300 17 16.7 1 30 0 1 elarh
(DSOT236-T24 S0T23 2% 49.0 12 267 1 25 0 1 G
(DSOT236-T05C 0123 5.0 135 7] 6.0 1 70 0 1 Tl
(DSOT236-T12C 0123 12 259 27 133 1 50 0 1 Ll
(DSOT236-T15C S0T23 15 300 17 16.7 1 30 0 1 el
(DSOT236-T24C S0T23 2% 490 12 26.7 1 25 0 1 DG
(DSOT23-SRVO05-4 50123 5.0 15 30 6 1 35 0 1 See Page 3
CDNBS08-T03 8LNSOIC 3.0 10.9 83 33 1 800 0 1
CDNBS08-T05 8L NSOIC 5.0 135 i) 6.0 1 550 0 1 n o m m
CDNBS08-T08 8L NSOIC 8.0 16.9 34 8.5 1 500 0 1
CDNBS08-T12 8L NSOIC 12 259 27 133 1 185 0 1 A S §
CDNBS08-T15 8L NSOIC 15 300 17 16.7 1 140 0 1
(DNBS08-T24 8LNSOIC Y 490 12 267 1 88 0 1 vemeEeE
CDNBS08-T36 8L NSOIC 36 76.8 9 400 1 80 0 1
CDNBS08-T03C 8L NSOIC 3.0 10.9 83 33 1 450 0 1
CDNBS08-T05C 8L NSOIC 5.0 135 ) 6.0 1 308 0 1 e s
CDNBS08-T08C 8L NSOIC 8.0 16.9 34 8.5 1 300 0 1
CDNBS08-T12C 8L NSOIC 12 259 27 133 1 105 0 1 T Y 3
CDNBS08-T15C 8L NSOIC 15 300 17 16.7 1 80 0 1
CDNBS08-T24C 8L NSOIC % 490 12 267 1 50 0 1 T W
CDNBS08-T36¢ 8L NSOIC 36 768 9 400 1 45 0 1
CDNBS08-PLC03-3.3 | 8LNSOIC 3.0 1 50 33 1 8 0 1 éT
CDNBS08-PLC03-6 8L NSOIC 6.0 20 100 6.8 1 8 0 1 ==
(DNBS0S-SLVU2.8-4 | 8LNSOIC 28 21 30 30 1 6 0 1 s
CDNBS08-SLVU2.8-8 | 8LNSOIC 28 17 30 3.0 1 6 0 1 L py
(DNBS08-SRDA3.3-4 | 8LNSOIC 3.0 10.9 8 40 1 15 0 1 I E - o
CDNBS08-SRDAO5-4 | 8LNSOIC 5.0 135 ) 6.0 1 15 0 1 t oy ! j Y
CDNBS08-SRDAT2-4 | 8LNSOIC 12 259 27 133 1 15 0 1 7
CDNBSO8-SRDATS-4 | 8LNSOIC 15 300 17 167 1 15 0 1 T
(DNBSO8-SRDA3.3-6 | 8LNSOIC 30 10.9 83 40 1 15 0 1 %;EE]
CDNBS08-SRDA05-6 | 8L NSOIC 5.0 13.5 ) 6.0 1 15 0 1 R
CDNBS08-USB3B 8LNSOIC 33 129 37 40 1 15 0 1 I
CDNBS08-USB6B 8LNSOIC 5.25 13.2 35 6.0 1 15 0 1 |
CDNBS16-T03 16L NSOIC 3.0 P 8 45 1 15 0 1
CDNBS16-T05 16L NSOIC 5.0 % 7] 6.0 1 15 0 1
(DNBS16-T08 16L NSOIC 8.0 26 30 8.5 1 15 0 1 g g O A O
CDNBS16-T12 16L NSOIC 12 3 2 133 1 15 0 1 ?ﬁgﬁ}???ﬁ?
CDNBS16-T15 16L NSOIC 15 39 15 16.7 1 15 0 1
CDNBS16-T24 16L NSOIC % 57 10 267 1 15 0 1
(DNBS16-T36 16L NSOIC 36 72 7 400 1 15 0 1
CDNBS16-T03C 16L NSOIC 3.0 23 e} 45 1 15 0 1
CDNBS16-T05C 16L NSOIC 5.0 % ) 6.0 1 15 0 1
CDNBS16-T08C 16L NSOIC 8.0 2 30 8.5 1 15 0 1 N
CDNBS16-T12C 16L NSOIC 1 3 21 133 1 15 0 1 $$$$$$$$
CDNBS16-T15C 16L NSOIC 15 39 15 16.7 1 15 0 1 TEmEEEEe
CDNBS16-T24C 16L NSOIC % 57 10 267 1 15 0 1
CDNBS16-T36¢ 16L NSOIC 36 72 7 400 1 15 0 1
CDNBS16-PLC05-6 16L NSOIC 5.0 9.6 5 6.0 1 15 0 1
See Page 3

CDWBS16-PLCOT-6 16LWSOIC 6 16 200 8 1 50 0 1

n
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Discrete ChipGuard® 4’ aw)
ESD Suppressors € &

Temp. Range Electrical Characterization (Ta= 25 °()
Part Number I;:(zge miin. Max. V;)g Txp I max. CTyp Cmax. Tgmax. Vcmax. Vi
0 °0) u @VDC 1V1IMHz 1V1MHz T1A8/20uS  Typ
(V) (nR) (pF) (pF) (ns) (V) (V)
(GO402MLA-5.5MG | 0402 -55 125 5.5 300 1 19 150
(GO402MLA-14KG 0402 -55 125 14 100 1 38 150
(GO402MLA-18KG 0402 -55 125 18 95 1 45 150
(GO603MLA-5.5ME | 0603 -55 125 5.5 300 1 19 150
(GO603MLA-14KE 0603 -55 125 14 160 1 35 150
(G0603MLA-18KE 0603 -55 125 18 140 1 40 150
(G0603MLA-26KE 0603 -55 125 26 120 1 58 150
(GO402MLC-3.316 0402 -40 85 33 5 0.2 0.5 1 25 250
(G0402MLC-33LGA | 0402 -40 125 33 5 0.2 0.5 1 25 250
(G0402MLC-05LG 0402 -40 85 5 5 0.2 0.5 1 25 250
(GO402MLC-05LGA | 0402 -40 125 5 5 0.2 0.5 1 25 250
(G0402MLC-121G 0402 -40 85 12 5 0.2 0.5 1 25 250
(GO402MLC-12LGA | 0402 -40 125 12 5 02 0.5 1 25 250
(G0603MLC-3.3LE 0603 -40 85 33 5 0.2 0.5 1 25 250
(GO603MLC-3.3LEA | 0603 -40 125 33 5 02 0.5 1 25 250
(G0603MLC-05E 0603 -40 85 5 10 0.2 0.5 1 30 150
(GO603MLC-05LE 0603 -40 85 5 5 0.2 0.5 1 25 250
(GO603MLC-05LEA | 0603 -40 125 5 5 0.2 0.5 1 25 250
(GO603MLC-12E 0603 -40 85 1 10 0.2 0.5 1 30 250
(GO603MLC-12LE 0603 -40 85 1 5 0.2 0.5 1 25 250
(GO603MLC-12LEA | 0603 -40 125 12 5 0.2 0.5 1 25 250
(G0402MLD-12G 0402 -30 85 8 1000 3 5 1 140 150
(G0603MLD-12E 0603 -30 85 8 1000 3 5 1 140 150
(GO402MLE-18G 0402 -55 125 1 10000 7 9 1 50 150
(GO603MLE-18F 0603 -55 125 12 10000 40 50 1 60 150
(G0402MLU-3.3G 0402 -40 125 33 5 0.02 0.05 1 25 250
(G0402MLU-05G 0402 -40 125 5 5 0.02 0.05 1 25 250
(G0402MLU-126 0402 -40 125 12 5 0.02 0.05 1 25 250
(G0402MLU-246 0402 -40 125 2% 5 0.02 0.05 1 25 250
(G0603MLU-3.3E 0603 -40 125 33 5 0.02 0.05 1 25 250
(G0603MLU-05E 0603 -40 125 5 5 0.02 0.05 1 25 250
(G0603MLU-12E 0603 -40 125 12 5 0.02 0.05 1 25 250
(GO603MLU-24E 0603 -40 125 2% 5 0.02 0.05 1 25 250
ChipGuard®
p 3
ﬁ
ESD Suppressor Arrays N
Temp. Range Electrical Characterization (Ta =25 °()
Part Number FS’:(zge min. max. V%)g Typ Iy max. CTyp CTyp n;radx. V¢ max. Vi
°0) ) uA @\VDC 1V1kHz 1V1MHz 1A 8/20 uS Typ
V) (nR) (pF) (pF) (ns) V) V)
(GO8OSMLA-5.5ME | 0805 -40 85 55 36 33 1 28 150
(GO80SMLA-18KE 0805 -40 85 14 17 15 1 58 150
(G1206MLC-12E 1206 -40 85 12 10 03 1 150

12
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Bourns® ChipGuard® ESD Suppressors

Competitive Cross Reference

Bourns Part Number

(G0402MLA-5.5MG
(G0402MLA-14KG
(GO402MLA-18KG
(GO603MLA-5.5ME
(GO603MLA-14KE
(GO603MLA-18KE
(GO603MLA-26KE
(GO603MLC-05E
(GO603MLC-12E
(G0402MLD-12G
(GO603MLD-12E
(G0402MLE-18G
(GO603MLE-18E
(G0402MLC-05LG
(G0402MLC-05G
(GO603MLC-12E
(GO603MLC-12LE
(GO603MLU-24E
(G0402MLU-24G

Bourns Part Number

(G0402MLA-5.5MG
(G0402MLA-14KG
(G0402MLA-18KG
(GO603MLA-5.5ME
(GO603MLA-14KE
(GO603MLA-18KE
(GO603MLA-26KE
(G0603MLC-05E
(GO603MLC-12E
(G0402MLD-12G
(G0603MLD-12E
(G0402MLE-18G
(GO603MLE-18E
(G0402MLC-05LG
(G0402MLC-05G
(GO603MLC-12E
(GO603MLC-12LE
(G0603MLU-24E
(G0402MLU-24G

Package

0402
0402
0402
0603
0603
0603
0603
0603
0603
0402
0603
0402
0603
0402
0402
0603
0603
0603
0402

Package

0402
0402
0402
0603
0603
0603
0603
0603
0603
0402
0603
0402
0603
0402
0402
0603
0603
0603
0402

Littelfuse

V5.5MLA0402
V14MLA0402
V18MLA0402
V5.5MLA0603
V14MLA0603
V18MLA0603
V26MLA0603
PGB0010603

V18MLE0402
V18MLE0603

PGB1010603NR

AVX

V(040205X150
VC040214X300
VC040218X400
V(060305A150
V(060314A300
V(060318A400
V(060326A580

Downloaded from Elcodis.com electronic components distributor

Raychem

PESD0603-140

PESD0402-060
PESD0402-060
PESD0603-140
PESD0603-140

13

LA 7

y
.

Panasonic

EZJZ1V120KA

EZJ71V270GA
EZJ71V330GA
EZJZ1V500AA

EZAEG3A50AV
EZAEG2A50AX

Cooper Bussman

0603ESDA-TR1

TDK

AVR-M1005C080MTACB

AVR-M1608C080MTAAB

AVR-M1608C220KT6AB
AVR-M1608C270KT2AB

Epcos

(T0603M4G OR CN0603M4G
(T0603K11G OR CN0603K11G
(T0603K14G OR CN0603K14G
(T0603K17G OR CNO603K17G

(T0402V150RFG
(DS3C16GTH
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Bourns®TVS Diode Arrays & @& °
Competitive Cross Reference “ “

Bourns Semtech Littelfuse STM OnSemi MicroSemi
(DSOT23-5LVU2.8 SLVU2.8.1CT SLVU2.8K
(DSOT23-SM712 SM712.TCT
(DSOT23-T05C SM5.TCT SP0502BAHT ESDAGVIL
(DSOT23-T12C SM12.1CT ESDAT4V2L
(DSOT23-T15C SM15.7CT
(DSOT23-T24C SM24.7CT ESDA25L
(DSOT23-T36C SM36.7CT
(DSOT23-T05LC $L05.TCT ESDA6V1-4B(6 SLOST1G
(DSOT23-T12LC SL12.7CT
(DSOT23-T15LC SL15.TCT SL15T16G
(DSOT23-T24LC SL24.TCT SL24T16G
(DSOT236-T05 SMS05.TCT SP0504BAHT
(DSOT236-T12 SMS12.TCT
(DSOT236-T15 SMS15.TCT
(DSOT236-T24 SMS24.TCT
(DSOT236-T05C SMS05C.TCT SP0505BAHT ESDAG6V1-55C6
(DS0T236-T12C SMS12C.TCT
(DSOT236-T15C SMST5CTCT ESDA17-556
(DSOT236-T24C SMS24C.TCT ESDA19-55(6
(DSC706-T05C SMFO5C.TCT SP0505BAIT SMFO5C.TCT
(DSC706-T12C SMG12C.TCT
(DSC706-T15C SMF15C.TCT
(DSC706-T24C SMF24C.TCT
(DSOT23-SRV05-4 SRV05-4.TCT USBLC6-45C6 NUP4201MR6T1G
(DSC706-0504F RClamp0504F NUP4202W1T2G
(DSOT23-SR208 DALC2085C6
(DSOT23-SR724 NUP4301MR6T1G
(D143A-SR2.8 SR2.8.1CT
(D143A-SR3.3 SR3.3.7CT
(D143A-SR05 SR05.TCT
(D143A-SR12 SR12.TCT
(D143A-SR70 SR70.TCT
(DNBS08-PLC03-3.3 1C03-3.3.7CT
(DNBS08-PLC03-6 LC03-6.TCT 1C03- 6R2
(DNBS08-SLVU2.8-4 SLVU2.8-4.TCT SLVU2.8K-4
(DNBS08-SLVU2.8-8 SLVU2.8-8.TCT
(DNBS08-SRDA3.3-4 SRDA3.3-4.TCT
(DNBS08-SRDA05-4 SRDA05-4.TCT SRDA05-4R2
(DSNBS08-SRDA12-4 SRDA12-4.TCT
(DNBS08-SRDA15-4 SRDA15-4.TCT
(DNBS08-SRDA3.3-6 SRDA3.3-6.TCT
(DNBS08-SRDA05-6 SRDA05-6.TCT NUP4201D
(DNBS08-USB3B USB3B
(DNBS08-USB6B USB6B
(DNBS08-T03 SMDBO3E3
(DNBS08-T05 SMDA5.TCT SMDBOSE3
(DNBS08-T08 SMDBOSE3
(DNBSO08-T12 SMDA12.TCT SMDB12E3
(DNBS08-T15 SMDA15.TCT SMDB15E3
(DNBS08-T24 SMDA24.1CT SMDB24E3
(DNBS08-T03C SMDBO3CE3
(DNBS08-T05C SMDAO5C.TCT SMDBO5CE3
(DNBS08-T08C SMDBOSCE3
(DNBS08-T12C SMDA12C.TCT SMDB12CE3
(DNBS08-T15C SMDA15C.TCT SMDB15CE3
(DNBS08-T24C SMDA24C.TCT SMDB24CE3
(DNBS16-T12 LCDA12-8.7CT
(DNBS16-T15 LCDA15-8.1CT
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ESD Protection
Product Selection Flowchart

START

\ 4

Do You Require
Overcurrent Protection?

Review Multifuse®
Product Offering

Do You Require Overvoltage
With ESD Protection?

p

Do You Require

Do You Require ESD
Low Capacitance?

Protection & Surge Withstand?

ﬁ |
Do You Require

Discrete Solution?

Do You Require

Do You Require
Discrete Solution?

Discrete Solution?

Review TISP® & GDT
Product Offering

Do You Require
ow Capacitance?

4

Do You Require
Discrete Solution?

V¢ 38 9§ §§ &

(DSOT23-T Series ~ CGO603MLA Series  CD0402-T Series (DSC706-T Series ~ CGO603MLC Series  2DTA-5-Q24RLF
(DNBS08-T Series  (D214A-T Series (G0603MLD Series  CDSC706-0504F (GO603MLU Series  2DTA-10-Q24RLF
(GO805MLA (D214B-T Series (GO603MLE Series  (D143A-SR Series ~ (D0603-B Series 2DEA-2-Q24RLF
(D214C-T Series (DDFN2-T4.7C (DSOT23-SR208 (D1005-B Series (DDGN4-T05
(D214L-T Series (DSOD323-T Series  (DSOT23-SRV05-4  (D0603-B Series (G1206MLC Series
(DSOT23-T LC Series  CDSOT236-T Series ~ (D1005-B Series
(DNBS08-PLC03-3.3
(DNBS08-PLC03-6
(DNBS08-SR Series
(DNBS08-USB3B
(DNBS08-USB6B
(DNBS16-T Series
(DWBS16-PLCOT-6
(]
Free Reflow Profile Symbols & Terms
% _ [ 7 7 Peaktemperature: 260"Cmax lo Average Rectified Current
% : : If Forward Current
: : I Reverse Current
Peheating area ——— Isurge Non-Repetitive Peak Current
90s+30s :
e V¥ Forward Voltage
10 v
r Reverse Voltage

Time (s)
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(D0603-B Series
(D1005-B Series

(DDFN4-T05

vrrm Repetitive Reverse Peak Voltage

Trr Reverse Recovery Time
ct Diode Capacitance
Py Power Dissipation
Tj Junction Temperature

Tstg Storage Temperature
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Worldwide Sales Offices

Country Phone Fax

Benelux: +41(0)41768 5555 +41(0)41768 5510
Brazil: +55 115505 0601 +55115505 4370
China: +86 2164821250 +86 2164821249
France: +33(0)2 5473 5151 +33(0)2 5473 5156
Germany: +49 (0)69 800 78212 +49 (0)69 800 78299
Ireland/UK: +44(0)1276 691087 +44(0)1276 691088
Italy: +41(0)41768 5555 +41(0)41768 5510
Japan: +8149 269 3204 +8149269 3297
Malaysia (KL Office): +603 71183138 +603 71183139
Malaysia (Penang Office): +60 4 6581771 +60 4 6582771
Singapore: +65 6348 7227 +65 6348 1272
Switzerland: +41(0)41768 5555 +41(0)41768 5510
Taiwan: +8862 25624117 +886 225624116
UK/Ireland: +44(0)1276 691087 +44(0)1276 691088
USA: +1-951-781-5500 +1-951-781-5006

Non-Listed European
Countries:

Technical Assistance

+41(0)41768 5555

+41(0)41768 5510

Region Phone Fax

Asia-Pacific: +886 2 25624117 +886 2 25624116
Europe: +41(0)41 768 5555 +41(0)41768 5510
North America: +1-951-781-5500 +1-951-781-5700
www.bourns.com

Bourns® products are available through an extensive global network of representatives and distributors.
To obtain technical applications assistance, a quotation, or to place an order, contact a Bourns representative in your area.

Specifications subject to change without notice. Actual performance in specific customer applications may differ due

to the influence of other variables. Customers should verify actual device performance in these specific applications.

"Bourns’, "Multifuse" and "ChipGuard" are registered trademarks of Bourns, Inc. in the U.S. and other countries.
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