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Bipolar Transistors
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SELECTION BY PACKAGE

BIPOLAR TRANSISTORS SELECTOR GUIDE

Ic Range Vce Range Pp
Package (Amps) (Volts) (Watts)
w SOT-223 05-3.0 30-300 27530
%9 DPAK 0.5-10 25-450 12.5-25
D2PAK 6.0-10 80-350 50-75
DPAK 0.5-10 25-450 12.5-25
TO-225AA 0.3-5.0 25-500 12.5-50
TO-220AB 0.5-15 32-400 30-150
Isolated 1.0-10 60-450 28-45
TO-220
TO-218 10-25 60-350 80-150
TO-247 8.0-30 150-250 100-200
TO-3P 15-20 150-260 150-200
TO-264 15-20 250-350 200-250
TO-264 15 260 200
5-Lead
~e TO-3
\& =)\ (TO-204AA) 4.0-30 40-250 115-250
| T 40 Mil Pins
\& (TO-204AE) 40-60 60-250 150-300
= 60 Mil Pins
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DISCRETE TRANSISTORS
Pp
IcCont | Vceo(sus) Device Type fr (Case)
Amps Volts hgg @Ic MHz Watts
Max Min NPN PNP Min/Max | Amp Min @ 25°C Package
0.5 300 MMJT350T1 30/240 | 0.05 30 2.75
2.0 100 NSS1C201Mz4 NSS1C200MZ4 120/360 | 0.5 100 2.0
3.0 40 NJT4030P 200/400 | 1.0 | 160typ 2.0 w
40 NJT4031N 200/400 | 1.0 215 2.0
SOT-223
40 NSS40301MZz4 NSS40300MZ4 200/500 | 1.0 150 2.0
6.0 60 NSS60601MZ4 NSS60600MZ4 120/360 | 1.0 100 2.0
05 300 MJD340T4 MJD350T4 30/240 | 0.05 30 15
1.0 250 MJD47T4 30/150 0.3 10 15
350 MJD5731T4 10 min 1.0 10 15
400 MJD50T4 30/150 0.3 10 15
2.0 50 NJD2873T4 40 min 2.0 30 125
3.0 40 MJD31T4 MJD32T4 10 min 1.0 3.0 15
100 MJD31CT4 MJD32CT4 10 min 1.0 3.0 15 5%9
4.0 45 MJD148T4 50 min 2.0 3.0 20 DPAK
100 MJD243T4 MJD253T4 40/180 0.2 40 125
5.0 25 MJD200T4 MJD210T4 45/180 2.0 65 125
6.0 100 MJD41CT4 MJD42CT4 15/75 3.0 3.0 20
8.0 80 MJD44H11T4 MJD45H11T4 40 min 4.0 50 typ 20
10 60 MJD3055T4 MJD2955T4 20/100 4.0 2.0 20
6.0 100 MJB41CT4 MJB42CT4 15/75 3.0 3.0 65
8.0 80 MJB44H11T4 MJB45H11T4 40/100 4.0 40 50
D2PAK
0.3 350 MJE3439 40/160 | 0.02 15 15
0.5 200 MJE344 30/300 | 0.05 15 20.8
250 2N5655 30/250 0.1 10 20
300 MJE340 MJE350 30/240 | 0.05 30 20.8
350 2N5657 30/250 0.1 10 20
BD159 30/240 | 0.05 30 20
1.0 40 2N4921 2N4918 20/100 0.5 3.0 30
60 2N4922 2N4919 20/100 0.5 3.0 30 \é*/>
80 2N4923 2N4920 20/100 0.5 3.0 30 //
15 45 BD135 BD136 40/250 | 0.15 50 125
60 BD137 BD138 40/250 | 0.15 50 125 TO-225AA
80 BD139 BD140 40/250 | 0.15 50 125
2.0 45 BD234 25 min 1.0 3.0 25
80 BD237 25 min 1.0 3.0 25
3.0 40 MJE180 MJE170 50/250 0.1 50 125
60 MJE181 MJE171 50/250 0.1 50 125
80 BD179 BD180 40/250 | 0.15 3.0 25
MJE182 MJE172 50/250 0.1 50 125
tStyle 3.
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DISCRETE TRANSISTORS (continued)

IcCont | Vceo(sus) Device Type fr (cZ‘ée)
Amps Volts hgg @Ic MHz Watts
Max Min NPN PNP Min/Max | Amp Min @ 25°C Package

4.0 32 BD435 BD436 50 min 2.0 3.0 36
40 MJE371 40 min 1.0 3.0 40
2N5190 25 min 15 2.0 40
45 BD437 BD438 40 min 2.0 3.0 36
60 BD439 BD440 25 min 2.0 3.0 36
BD787 BD788 20 min 2.0 50 15

2N5191 2N5194 25/100 15 2.0 40 TO-225AA
80 2N5192 2N5195 25/100 15 2.0 40
BD441 BD442 15 min 2.0 3.0 36
100 MJE243 MJE253 40/120 0.2 40 15
5.0 25 MJE200 MJE210 45/180 2.0 65 15
1.0 60 TIP29A 15/75 1.0 3.0 30
80 TIP29B 15/75 1.0 3.0 30
100 TIP29C TIP30C 15/75 1.0 3.0 30
250 TIP47 30/150 0.3 10 40
300 TIP48 MJE5730 30/150 0.3 10 40
350 MJE5731 30/150 0.3 10 40
375 MJE5731A 30/150 0.3 10 40
400 TIP50 30/150 0.3 10 40
2.0 450/1000 | BUX85 30 0.1 4.0 50
MJE18002 14/34 0.2 12typ 40
3.0 40 TIP31 TIP32 25 min 1.0 3.0 40
60 TIP31A TIP32A 25 min 1.0 3.0 40
80 BD242B 25 min 1.0 3.0 40

TO-220AB
TIP31B TIP32B 25 min 1.0 3.0 40
100 BD241C BD242C 25 min 1.0 3.0 40
TIP31C TIP32C 25 min 1.0 3.0 40
4.0 80 D44C12 D45C12 40/120 0.2 40 typ 30
350 MJE15034 MJE15035 10 min 2.0 30 50
400/700 | MJE13005 6/30 3.0 4.0 60
500/800 | BUH50 10typ 2.0 4.0 50
5.0 400/700 | BUL45 14/34 0.3 12typ 75
BUL45D2* 22 min 0.8 13 typ 75
450/1000 | MJE18004 14/34 0.3 13 75

NOTE: When two voltages are given, the format is Vceo(sus)/VCEs-

*D2 suffix indicates transistor with built-in C-E freewheeling diode and antisaturation network.
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DISCRETE TRANSISTORS (continued)

IcCont | Vceosus) Device Type fr (CF;Ze)
Amps Volts hgg @Ic MHz Watts
Max Min NPN PNP Min/Max | Amp Min @ 25°C Package
6.0 40 TIP42 15/75 3.0 3.0 65
60 TIP41A TIP42A 15/75 3.0 3.0 65
80 TIP41B TIP42B 15/75 3.0 3.0 65
BD244B 15 min 3.0 3.0 65
100 BD243C BD244C 15 min 3.0 3.0 65
TIP41C TIP42C 15/75 3.0 3.0 65
450/1000 | MJE18006 14/34 0.5 14 typ 100
7.0 30 2N6288 2N6111 30/150 3.0 4.0 40
50 2N6109 30/150 25 4.0 40
70 2N6292 2N6107 30/150 2.0 4.0 40
200 BU406 30 min 1.5 10 60
8.0 120 MJE15028 MJE15029 20 min 4.0 30 50
150 MJE15030 MJE15031 20 min 4.0 30 50
250 MJE15032 MJE15033 10 min 2.0 30 50
300 MJE5850 15 min 2.0 30 typ 80
350 MJE5851 15 min 2.0 30 typ 80
400 MJE5852 15 min 2.0 30 typ 80 TO-220AB
MJE13007 5/30 5.0 14 typ 80
450/1000 | MJE18008 16/34 1.0 13 typ 125
10 60 D44H8 D45H8 40 min 4.0 3.0 50
MJE3055T MJE2955T 20/70 4.0 3.0 75
80 BD809 BD810 15 min 4.0 15 90
D44H11 D45H11 40 min 4.0 50 typ 50
400/700 | BUH100 6.0 min 10 23 typ 100
12 90 BUV26 12 min 12 30 typ 85
120 BUV27 12 min 8.0 30 typ 70
400/700 | MJE13009 6/30 8.0 4.0 100
15 60 2N6487 2N6490 20/150 5.0 5.0 75
80 2N6488 2N6491 20/150 5.0 5.0 75
D44VH10 D45VH10 20 min 4.0 50 typ 83
400/700 | BUH150 4.0 min 20 23 typ 150

NOTE: When two voltages are given, the format is Vceo(sus)/VCEs-
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DISCRETE TRANSISTORS (continued)

Pp
IcCont | Vceosus) Device Type fr (Case)
Amps Volts hgg @Ic MHz Watts
Max Min NPN PNP Min/Max | Amp Min @ 25°C Package
1.0 250 MJF47 30/150 | 0.3 10 28
3.0 100 MJF31C MJF32C 10 min 1.0 3.0 28
5.0 | 450/1000 | MJF18004 14/34 0.3 13 typ 35 %’@Ig’
8.0 150 MJF15030 MJF15031 40min | 3.0 30 35
450/1000 | MJF18008 16/34 1.0 13 typ 45 Isolated
TO-220
10 60 MJF3055 MJF2955 20/100 | 4.0 2.0 40
80 MJF44H11 MJF45H11 40/100 | 4.0 40 35
10 100 | TIP33C 20/100 | 3.0 3.0 80
15 60 TIP3055 TIP2955 5 min 10 25 80 o)
16 160 MJE4343 MJE4353 15 min 8.0 1.0 125 =B
25 60 TIP35A TIP36A 15/75 15 3.0 125 T0-218
100 | TIP35C TIP36C 15/75 15 3.0 125
8.0 150 MJW21192 MJW21191 15min | 8.0 4.0 100
15 260 MJWO0281A MJWO0302A 75/150 | 3.0 30 150 i
MJW3281A MJW1302A 75/150 | 4.0 30 200 % ’1’
16 250 MJW21194 MJW21193 20/60 8.0 4.0 200
MJW21196 MJW21195 20/60 8.0 4.0 200 TO-247
30 |450/1000 | MJW18020 14/35 3.0 13 typ 250
15 260 NJW0281 NJW0302 75/150 | 3.0 30 150
260 NJW3281 NJW1302 75/150 | 4.0 30 200
16 250 NJW21194 NJW21193 20/60 8.0 4.0 200
15 260 MJL3281A MJL1302A 75/150 | 4.0 30 200
350 MJL4281A MJL4302A 80/250 | 5.0 35 230
16 250 MJL21194 MJL21193 25/75 8.0 4.0 200
MJL21196 MJL21195 25/75 8.0 4.0 200
15 260 NJL0281D NJL0302D 75/150 | 3.0 30 180 p
260 NJL3281D NJL1302D 75/150 | 4.0 30 200 ,s
350 NJL4281D NJL4302D 75/150 | 5.0 30 250 TO-264
16 250 NJL21194D NJL21193D 25/75 8.0 4.0 200 (5-Lead)
10 140 2N3442 20/70 4.0 3.0 117
15 60 2N3055 MJ2955 20/70 4.0 25 115
2N3055A 20/70 4.0 0.8 115
120 MJ15015 MJ15016 20/70 4.0 1.0 180 TO-3
140 | MJ15001 MJ15002 25/150 | 4.0 2.0 200 (TO-204AA)

NOTE: When two voltages are given, the format is Vceo(sus)/VCEs-

http://onsemi.com
48




ON Semiconductor Selector Guide - Bipolar Transistors

DISCRETE TRANSISTORS (continued)

IcCont | Vceosus) Device Type fr (CF;Ze)
Amps Volts hgg @Ic MHz Watts
Max Min NPN PNP Min/Max | Amp Min @ 25°C Package
16 140 | 2N3773 15/60 | 8.0 4.0 150
200 MJ15023 15/60 | 8.0 5.0 250
250 | MJ15024 MJ15025 15/60 | 8.0 5.0 250
MJ21194 MJ21193 2575 | 8.0 4.0 250
MJ21196 MJ21195 2575 | 8.0 4.0 250
20 60 | 2N3772 15/60 10 2.0 150
9 | 2N5038 20100 | 12 60 140
140 | MJ15003 MJ15004 25/150 | 5.0 2.0 250
25 60 | 2N5885 2N5883 20/100 | 10 4.0 200 TO-3

80 | 2N5886 ON5884 20/100 | 10 4.0 200 (TO-204AA)
100 | 2Ne338 30120 | 10 40 200
150 | 2N6341 30120 | 10 40 200
30 40 | 2N3771 15/60 15 2.0 150
60 | 2N5302 15/60 15 2.0 200
100 | mJs02 MJ4502 25/100 | 7.5 2.0 200
40 200 | BUV21 10mn | 25 8.0 150
250 | BUV22 10min | 20 8.0 250
50 80 | 2N5686 ON5684 1560 | 25 2.0 300

TO-3

(TO-204AE)

60 80 | MJ14002 15/100 | 50 3.0 300
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DARLINGTON TRANSISTORS

IcCont | Vceo(sus) Device Type fr (cZ‘ée)
Amps Volts hgg @Ic MHz Watts
Max Min NPN PNP Min/Max | Amp Min @ 25°C Package
2.0 100 MJD112T4 MJD117T4 1000 min | 2.0 25 20
4.0 80 MJD6039T4 1k/2k 2.0 25 20
350 NJD35N04 2000 min | 2.0 90 45 %9
8.0 100 MJD122T4 MJD127T4 1k/2k 4.0 4 20
DPAK
120 MJD128T4 1k/2k 4.0 4 20
10 80 MJD44E3T4 1k min 5.0 20
10 350 BUB323Z 500/3400 | 5.0 2.0 75
D2PAK
2.0 100 MJE270t MJE271t 15kmin | 0.12 6.0 15
4.0 40 2N6034 25 min 15 2.0 40
45 BD675 BD676 750 15 3.0 40
BD675A BD676A 750 2.0 3.0 40
60 BD677 BD678 750min | 15 40
BD677A BD678A 750 min | 2.0 40 D
MJES00 MJE700 750min | 15 1.0 40 //\/
2N6038 2N6035 750/18k | 2.0 25 40
80 BD679 BD680 750min | 15 40 TO-225AA
BD679A BD68OA 750 min | 2.0 40
MJES02 MJE702 750min | 15 1.0 40
MJES03 MJE703 750 min | 2.0 1.0 40
2N6039 2N6036 750/18k | 2.0 25 40
100 BD681 BD682 750min | 15 40
2.0 60 TIP110 TIP115 500min | 2.0 25 50
80 TIP111 TIP116 500min | 2.0 25 50
100 TIP112 TIP117 500min | 2.0 25 50
5.0 60 TIP120 TIP125 1k min 3.0 4.0 65
80 TIP121 TIP126 1k min 3.0 4.0 65
100 TIP122 TIP127 1k min 3.0 4.0 75
8.0 60 2N6043 2N6040 1k/10k 4.0 4.0 75
TIP100 1k/20k 3.0 4.0 80
80 BDX53B BDX54B 750 min | 3.0 4.0 60
TIP101 TIP106 1k/20k 3.0 4.0 80 TO-220AB
TIP131 1k/15k 4.0 70
100 TIP132 1k/15k 4.0 70
2N6045 2N6042 1k/10k 3.0 4.0 75
BDX53C BDX54C 750 min | 3.0
TIP102 TIP107 1k/20k 3.0 4.0 80
400 MJE5742 200min | 4.0 80

NOTE: When two voltages are given, the format is Vceosus)/VCES-

1Style 3.
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DARLINGTON TRANSISTORS (continued)

IcCont | Vceo(sus) Device Type fr (cZ‘ée)
Amps Volts hgg @Ic MHz Watts
Max Min NPN PNP Min/Max | Amp Min @ 25°C Package
10 60 2N6387 2N6667 1k/20k 5.0 20 65
80 BDX33B BDX34B 750 min | 3.0 3.0 70
2N6388 1k/20k 5.0 20 65
100 BDX33C BDX34C 750min | 3.0 3.0 70
15 80 BDW46 1k min 5.0 4.0 85 TO-220AB
100 BDW42 BDW47 1k min 5.0 4.0 85
5.0 100 MJF122 MJF127 2000 min | 3.0 4.0 28 I
%Ei
10 100 MJF6388 3k/20k 3.0 20 40 Isolated
TO-220
10 60 TIP140 500 min 10 4.0 125
TIP141 500 min 10 4.0 125
100 BDV65B BDV64B 1k min 5.0 125
TIP142 TIP147 500 min 10 4.0 125
350 BU323Z 500/3400 | 5.0 150
15 150 MJH11017 400/15k 10 3.0 150
200 MJH11020 MJH11019 400/15k 10 3.0 150
250 MJH11022 MJH11021 400/15k 10 3.0 150
20 100 MJH6284 MJH6287 750/18k 10 4.0 125
12 100 2N6052 750/18k | 6.0 4.0 150
15 250 MJ11022 MJ11021 100 min 15 3.0 175
20 80 2N6286 750/18k 10 4.0 160
100 2N6284 2N6287 750/18k 10 4.0 160
30 60 MJ11012 1k min 20 4.0 200 TO-3
120 MJ11016 MJ11015 1k min 20 4.0 200 (TO-204AA)
250 MJ11022 MJ11021 400/15k 10 3.0 200
50 60 MJ11028 400 min 50 300
90 MJ11030 400 min 50 300
120 MJ11032 MJ11033 400 min 50 300 TO-3
(TO-204AE)
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Audio

GENERAL DESIGN CURVES FOR POWER AUDIO OUTPUT STAGES

V(sr)ceo Required on Output and Driver Transistor Output Transistor Peak Collector Current
vs. Output Power for 4, 8 and 18 Q Loads vs. Output Power for 4, 8 and 16 Q Loads
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Another important parameter that must be considered before selecting the output transistors is the safe—operating area these
devices must withstand. For a complete discussion see Application Note AN485.

RECOMMENDED POWER TRANSISTORS FOR AUDIO/SERVO LOADS

h
RMS Po FE fr
Power Watts @lc MHz
Output NPN PNP Package @25°C | Vceo Ic Max | Min/Max | Amps Typ
MJE15030 MJE15031 TO-220 50 150 8.0 20 min 4.0 30
To25W

MJE15032 MJE15033 TO-220 50 250 8.0 50 min 1.0 30

2510 50 W MJE15034 MJE15035 TO-220 50 350 4.0 50 min 1.0 30
MJ15003 MJ15004 TO-3 150 140 20 25/150 5.0 3.0

50 to 100 W

MJ15015 MJ15016 TO-3 180 120 15 20/70 4.0 3.0

MJW21192 MJW21191 TO-3 100 150 8.0 15 min 4.0 4.0

NJW0281 NJW0302 TO-3P 150 260 15 75/150 3.0 30

NJL0281D NJL0302D TO-264 180 260 15 75/150 3.0 30

(5-Lead)

MJL21194 MJL21193 TO-264 200 250 16 25/75 8.0 4.0

Over 100 W MJL21196 MJL21195 TO-264 200 250 16 25/75 8.0 4.0
MJW21194 MJW21193 TO-247 200 250 16 20/60 8.0 4.0

NJW21194 NJW21193 TO-3P 200 250 16 20/60 8.0 4.0

MJW21196 MJW21195 TO-247 200 250 16 25/60 8.0 4.0

MJL3281A MJL1302A TO-264 200 260 15 75/150 5.0 30
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hre

RMS Po fr
Power Watts @lc MHz
Output NPN PNP Package @25°C | Vceo Ic Max | Min/Max | Amps Typ

MJW3281A MJW1302A TO-247 200 260 15 75/150 5.0 30
NJW3281 NJW1302 TO-3P 200 260 15 75/150 5.0 30
MJL4281A MJL4302A TO-264 200 350 15 80/200 5.0 35
NJL3281D NJL1302D TO-264 200 260 15 75/150 7.0 30
Over 100 W (5-Lead)
NJL4281D NJL4302D TO-264 250 350 15 75/150 5.0 30
(5-Lead)
MJ15024 MJ15025 TO-3 250 250 16 15/60 8.0 4.0
MJ21194 MJ21193 TO-3 250 250 16 25/75 8.0 4.0

The Power Transistors shown are provided for reference only and show device capability. The final choice of the Power
Transistors used is left to the circuit designer and depends upon the particular safe—operating area required and the mounting
and heat sinking configuration used.
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Bipolar Power Transistors for Electronic Lamp Ballasts

hgg min Inductive
IcCont Vceosus) | Vces Ic @Ic Switching Pp (Case)
Amps Volts Volts Operating | Operating @ Ic Operating Watts
Max Min Min Device Type Amps Vecg=1.0V tsi/tsi Max (us) @ 25°C Package
2.0 450 1000 MJE18002 1.0 6.0 2.75/0.175 50
4.0 500 800 BUH50 2.0 8.0 typ 2.75/0.15 50
400 700 BUL45 2.0 7.0 3.8/0.17 75
5.0 700 | BUL45D2* 2.0 10 2.25/0.015 75 a\
450 1000 MJE18004 2.0 6.0 2.5/0.175 75 //
7
6.0 450 1000 MJE18006 3.0 6.0 3.2/0.15 100
TO-220AB
8.0 450 1000 MJE18008 4.5 6.0 3.2/0.15 125
10 400 700 BUH100 5.0 10 typ 3.5/0.15 100
15 400 700 BUH150 10 8.0 typ 2.75/0.175 150
Isolated TO-220
hgg min Inductive
IcCont Vceosus) | Vces Ic @lc Switching Pp (Case)
Amps Volts Volts Operating | Operating @ Ic Operating Watts
Max Min Min Device Type Amps Vcg=1.0V tsi/ts Max (us) @ 25°C Package
5.0 450 1000 MJF18004 2.0 6.0 2.5/0.175 35 !m
8.0 450 1000 MJF18008 4.5 6.0 3.2/0.15 45 Isolated
TO-220

BUH-Series are specified for Halogen applications.

*D2 suffix indicates transistor with built-in C-E freewheeling diode and antisaturation network.
tStyle 3.

The isolated TO-220 is UL RECOGNIZED for its isolation feature and has been evaluated to 3500 volts RMS. Actual
isolation rating depends on specific mounting position and maintaining required strike and creepage distances.

http://onsemi.com
54



ON Semiconductor Selector Guide - Bipolar Transistors

BIPOLAR TRANSISTORS
GENERAL-PURPOSE TRANSISTORS
Ic hre NF
mA fr dB
NPN PNP Vierceo | Max | Min | Max | MHz Min Max Package
MPS8099 - 80 500 | 100 | 300 150 -
MPSA06 MPSAS56 80 500 | 100 - 100 -
BC639 - 80 1000 | 40 | 160 60 0.5
BC639-16 - 80 1000 | 100 | 250 60 0.5
- BC640-016 80 500 | 100 | 250 - -
BC546B - 65 100 | 180 | 450 150 10
MPSA05 MPSA55 60 500 | 100 - 100 -
- MPS2907A 60 600 | 100 | 300 200 -
MPS651 MPS751 60 2000 | 75 - 75 0.5
BC637 - 60 500 | 40 | 160 - 0.5
- 2N5087 50 50 | 250 | 800 40 2.0
- BC307B 45 100 | 200 | 460 150 10
BC337 - 45 800 | 100 | 630 | 210 (Typ) - TO-(?:::ZAE;L?-W
BC337-25 BC327-25 45 800 | 160 | 400 | 260 (Typ) -
BC337-40 BC327-40 45 800 | 250 | 630 | 260 (Typ) -
BC550C - 45 100 | 380 | 800 | 250 (Typ) 2.5
BC547B BC557B 45 100 | 180 | 450 150 10
- BC557C 45 100 | 380 | 800 150 10
MPS2222A - 40 600 | 100 | 300 300 -
PN2222A - 40 600 | 100 | 300 300 4
2N4401 2N4403 40 600 | 100 | 300 200 -
- MPS6652 40 1000 | 50 - 100 -
2N3904 2N3906 40 200 | 100 | 300 250 5.0
BC548C - 30 100 | 420 | 800 300 10
BC549C - 30 100 | 420 | 800 - -
MPS2222 - 30 600 | 100 | 300 250 -
2N5088 - 30 50 | 350 - 50 3.0
2N5089 - 25 50 | 450 - 50 2.0
2N4124 - 25 200 | 120 | 360 300 - TO_226AA, TO-92
MPS4124 - 25 200 | 120 | 360 170 5.0 Case 29-11
MPS5172 - 25 100 | 100 | 500 - -
- BC369 20 1000 | 60 - 65 0.5
MPSWO06 MPSW56 80 500 | 80 - 50 -
MPSWO05 - 60 500 | 60 - 50 250 /
MPSWO1A MPSW51A 40 1000 | 50 - 50 -
MPSWO1 MPSW51 30 | 1000 | 50 | - 50 - TO-2260E (L WATD)
MPS6726 - 30 1000 | 50 | 250 - - Case 20-10

Devices listed in bold italic are ON Semiconductor preferred devices.
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BIPOLAR TRANSISTORS
GENERAL-PURPOSE TRANSISTORS (continued)
I hee NF
mA fr dB
NPN PNP V@erceo | Max | Min | Max | MHz Min Max Package
MMBT5550L - 140 600 | 60 | 250 - -

- BSS63L 100 100 | 30 - 50 ~0.25
BSS64L - 80 100 | 20 - 60 0.15
MMBTAO6L MMBTAS56L 80 500 | 100 | - 100 -
MMBT8099L - 80 500 | 100 | 300 | 150 -
BC846AL - 65 100 | 110 | 220 | 100 10
BC846BL - 65 100 | 200 | 450 | 100 10

- BC856AL 65 100 | 125 | 250 | 100 10

- BC856BL 65 100 | 220 | 475 | 100 10

N MMBT2907AL 60 600 | 100 | 300 | 200 -
MMBT2484L - 60 50 | 250 | - - 3.0
MMBTAO5L - 60 500 | 100 | - 100 -

N MMBTAS5L 60 500 | 100 | - 50 -
MMBT6428L - 50 200 | 250 | - 100 | 3.0 (Typ)

N MMBT5087L 50 50 | 250 | - 40 2.0
MMBT6429L - 45 200 | 500 | - 100 | 3.0 (Typ)
BC817-16L - 45 500 | 100 | 250 | 100 -
BC817-25L - 45 500 | 160 | 400 | 100 - @
BC817-40L - 45 500 | 250 | 600 | 100 -

_ BC807-16L 45 500 | 100 | 250 | 100 - TO- 23608, SOT-23

N BC807-25L 45 500 | 160 | 400 | 100 -

- BC807-40L 45 500 | 250 | 600 | 100 -
BC847AL - 45 100 | 110 | 220 | 100 10
BC847BL - 45 100 | 200 | 450 | 100 10
BC847CL - 45 100 | 420 | 800 | 100 10
BC850BL - 45 100 | 200 | 450 | 100 4.0
BC850CL - 45 100 | 420 | 800 | 100 4.0

N BC857AL 45 100 | 125 | 250 | 100 10

N BC857BL 45 100 | 220 | 475 | 100 10

- BC857CL 45 100 | 420 | 800 | 100 10

- BCW68GL 45 800 | 120 | 400 | 100 10

N BCW70L 45 100 | 215 | 500 - 10
BCW72L - 45 100 | 200 | 450 | 300 10

N BCX17L 45 500 | 100 | 600 - -
BCX19L - 45 500 | 100 | 600 - -
MMBT2222AL N 40 600 | 100 | 300 | 300 4.0
MMBT3904L - 40 200 | 100 | 300 | 200 5.0

Devices listed in bold italic are ON Semiconductor preferred devices.
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BIPOLAR TRANSISTORS
GENERAL-PURPOSE TRANSISTORS (continued)
Ic hee NF
mA fr dB
NPN PNP V(BR)CEO Max Min Max MHz Min Max Package
- MMBT3906L 40 200 | 100 | 300 250 4.0
MMBT4401L - 40 600 | 100 | 300 250 -
- MMBT4403L 40 600 | 100 | 300 200 -
MMBT3416L - 40 100 | 75 | 225 - -
- MMBTA70L 40 100 | 40 | 400 125 -
- BCW30L 32 100 | 215 | 500 - 10
BCW32L - 32 100 | 200 | 450 - 10
BCW65AL - 32 800 | 100 | 250 100 10
BCW65CL - 32 100 | 250 | 630 100 10
BC848AL - 30 100 | 110 | 220 100 10
BC848BL - 30 100 | 200 | 450 100 10
BC848CL - 30 100 | 420 | 800 100 10 N
BC849BL - 30 100 | 200 | 450 100 4.0 %ﬁ
BC849CL - 30 100 | 420 | 800 100 4.0
TO-236AB, SOT-23
MMBT489L - 30 1000 | 300 | 900 100 - Case 318-08
- MMBT589L 30 1000 | 100 | 300 100 -
- BC858AL 30 100 | 125 | 250 100 10
- BC858BL 30 100 | 220 | 475 100 10
- BC858CL 30 100 | 420 | 800 100 10
MMBT5088L - 30 50 | 300 | 900 5 3.0
MMBT2222L - 30 600 | 100 | 300 250 4.0
MMBT6521L - 25 100 | 300 | 600 - -
MMBT5089L - 25 50 | 400 | 1200 50 2.0
MMBT4124L - 25 200 | 120 | 360 300 5.0
BC818-40L - 25 500 | 250 | 600 100 -
- MMBT4126L 25 200 | 120 | 300 250 4.0
- BC808-25L 25 500 | 160 | 400 100 -
BCW33L - 20 100 | 420 | 800 - 10
MSD601-R - 50 100 | 210 | 340 - -
MSD602-R - 50 500 | 120 | 240 - -
MSC2712G - 50 100 | 200 | 400 - - @
- MSA1162G 50 100 | 200 | 400 - -
- MSA1162Y 50 100 | 120 | 240 - - $C-59
- MSB710-R 50 500 | 120 | 240 - - Case 318D-04
- MSB709-R 45 100 | 210 | 340 - -
MSD1328-R - 20 500 | 200 | 350 - -

Devices listed in bold italic are ON Semiconductor preferred devices.
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BIPOLAR TRANSISTORS
GENERAL-PURPOSE TRANSISTORS (continued)
Ic hee NF
mA fr dB
NPN PNP VeRriceo | Max | Min | Max | MHz Min Max Package
MMBTAO6W MMBTA56W 80 500 | 100 - 100 -
BC846BW - 65 100 | 200 | 450 100 10
- BC856BW 65 100 | 220 | 475 100 10
- MMBT2907AW 60 600 | 100 - 200 -
MSD1819A-R - 50 100 | 210 | 340 - -
BC847AW - 45 100 | 110 | 220 100 10
BC847BW - 45 100 | 200 | 450 100 10
BC847CW - 45 100 | 420 | 800 100 4.0
- BC857BW 45 100 | 220 | 475 100 10
- BC857CW 45 100 | 420 | 800 100 10 5,3
- MSB1218A-R 45 100 | 210 | 340 - -
MMBT4401W - 40 600 | 100 | 300 250 - SC-70,S0T-323
Case 419-04
- MMBT4403W 40 600 | 100 | 300 200 -
MMBT2222AW - 40 600 | 100 | 300 300 4.0
MMBT3904W - 40 200 | 100 | 300 300 5.0
- MMBT3906W 40 200 | 100 | 300 250 4.0
BC848BW - 30 100 | 200 | 450 100 10
BC848CW - 30 100 | 420 | 800 100 4.0
- BC858AW 30 100 | 110 | 220 100 10
- BC858BW 30 100 | 200 | 450 100 10
2SC4617 - 50 100 | 120 | 560 | 180 (Typ) -
- 2SA1774 50 100 | 120 | 560 | 140 (Typ) -
BC847BT - 45 100 | 200 | 450 100 10
BC847CT - 45 100 | 420 | 800 100 4.0 ﬁ
- BC857BT 45 100 | 220 | 475 100 10 SOT_416, SC_75, $C-90
MMBT3904T - 40 200 | 100 | 300 300 5.0 Case 463-01
- MMBT3906T 40 200 | 100 | 300 250 4.0
MMBT2222AT - 40 600 | 100 | 300 300 4.0
MMBT5551M3 - 160 60 80 | 250 - -
BC846BM3 - 65 100 | 200 | 450 100 10
- MMBT2907AM3 60 600 | 100 | 300 200 -
2SC5658M3 - 50 100 | 120 | 560 | 180 (Typ) -
- 2SA2029M3 50 100 | 120 | 560 | 140 (Typ) -
- 2SC5658RM3 50 100 | 215 | 375 | 180 (Typ) - %
- NS2029M3 50 100 | 120 | 560 100 -
- BC856BM3 45 100 | 220 | 475 100 10 SOT-723
Case 631AA-01
BC847BM3 - 45 100 | 200 | 450 100 10
- MMBT4403M3 40 600 | 100 | 300 200 -
MMBT4401M3 - 40 600 | 100 | 300 250 -
MMBT2222AM3 - 40 600 | 100 | 300 300 4

Devices listed in bold italic are ON Semiconductor preferred devices.
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BIPOLAR TRANSISTORS
GENERAL-PURPOSE TRANSISTORS (continued)
Ic heg NF
mA fr dB
NPN PNP V@erceo | Max | Min | Max | MHz Min Max Package
NST846BF3 - 65 100 | 200 | 450 100 10
- NST856BF3 65 100 | 200 | 475 100 10
NST847BF3 - 45 100 | 200 | 450 100 10
- NST857BF3 45 100 | 200 | 475 100 10
NST3904F3 - 40 200 | 100 | 300 200 5 SOT-1123
- NST3906F3 40 200 | 100 | 300 250 4 Case 524AA
NST848BF3 - 30 100 | 200 | 450 100 10
BCP56 BCP53 80 1000 | 40 | 250 | 50 (Typ) -
BCP56-10 BCP53-10 80 1000 | 63 | 160 | 50 (Typ) -
BCP56-16 BCP53-16 80 1000 | 100 | 250 | 50 (Typ) - w
Z PZT2907A 60 600 | 100 | 300 200 -
SOT-223
PZT651 PZT751 60 2000 | 75 - 75 - Case 318E-04
PZT2222A _ 40 600 | 100 | 300 300 -
BCP68 BCP69 25 1000 | 85 | 375 | 60 (Typ) -
&
- MMBT2131 30 700 | 150 - - -
SC-74
Case 318F-05
- MBT35200M 35 2000 | 100 | 400 100 - @3@
NST489AM - 30 3000 | 300 | 900 200 - TSOP-6 SINGLE
Case 318G-02
‘@@s
N
- NSL12AW 12 2000 | 100 | 300 100 -
SC-88, SOT-363
Case 419B-02

Devices listed in bold italic are ON Semiconductor preferred devices.
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BIPOLAR TRANSISTORS
GENERAL-PURPOSE MULTIPLE TRANSISTORS
Ic hge NF
mA fr dB
Device Type V@eRr)ceo | Max Min Max | MHz Min Max Package
BC846BDW1 Dual NPN 65 100 200 450 100 10
BC856BDW1 Dual PNP 65 100 220 475 100 10
BC846BPDW1 Dual Complementary 65 100 200 475 100 10
BC847BDW1 Dual NPN 45 100 200 290 100 10
BC847CDW1 Dual NPN 45 100 420 520 100 4.0
BC857BDW1 Dual PNP 45 100 220 290 100 10
BC857CDW1 Dual PNP 45 100 420 520 100 10 P
BC847BPDW1 Dual Complementary 45 100 200 290 100 10 St
MBT3904DW1 Dual NPN 40 200 100 300 300 5.0 SC-88, SOT-363
MBT3906DW1 Dual PNP 40 200 100 300 250 4.0 Case 419B-02
MBT3946DW1 Dual Complementary 40 200 100 300 250 5.0/4.0
MBT2222ADW1 Dual NPN 40 600 100 300 300 4.0
MBT6429DW1 Dual NPN 45 200 500 | 1250 100 -
NST45011MW6 Dual Matched NPN 45 100 200 500 100 10
UMZ1N Dual Complementary 50 200 200 400 | 114 (Typ) -
BC848CDW1 Dual NPN 30 100 420 250 100 4.0
BC848CPDW1 Dual Complementary 30 100 420 520 100 4.0/10
BC847CDXV6 NPN 45 100 420 520 100 -
EMT1DXV6 Dual PNP 60 100 120 560 | 140 (Typ) -
EMX1DXV6 Dual NPN 50 100 120 560 | 180 (Typ) -
EMX2DXV6 Dual NPN 50 100 120 560 | 180 (Typ) -
EMZ1DXV6 Complementary 60 100 120 560 | 140 (Typ) - \%
BC847BPDXV6 Complementary 45 100 200 290 100 - SOT-563
NST3904DXV6 Dual NPN 40 200 100 300 300 - Case 463A-01
NST3906DXV6 Dual PNP 40 200 100 300 250 -
NST3946DXV6 Complementary 40 200 100 300 250 -
NST30010MXV6 Matched Dual PNP 30 100 420 520 100 -
BC858CDXV6 Dual PNP 30 100 420 520 100 -
NST3904DP6 Dual NPN 40 200 100 300 200 5
NST3906DP6 Dual PNP 40 200 100 300 250 4
NST3946DP6 Dual Complementary 40 200 100 300 200 5 @
NST847BDP6 Dual NPN 45 100 200 450 100 10
NST847BPDP6 Dual Complementary | 45 100 | 200 | 450 100 10 c:fengf:A
NST857BDP6 Dual PNP 45 100 200 475 100 10
NST45010MW6 Matched Dual PNP 45 100 220 475 100 10
&
HN1BO1FDW1 Complementary 50 200 200 400 - - sC-74
Case 318F-05
NSS40301MD Matched Dual NPN 40 3000 | 200 500 150 -
SOIC-8
Case 751
STYLE 16

Devices listed in bold italic are ON Semiconductor preferred devices.
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BIPOLAR TRANSISTORS
LOW NOISE AND GOOD Hgg LINEARITY
Ic heg NF
mA fr dB
NPN PNP V(BR)CEO Max Min Max | MHz Min Max Package

- 2N5087 50 50 250 800 40 2.0
BC550C - 45 100 380 800 [ 250 (Typ) 25
2N5088 - 30 50 350 - 50 3.0 TO-226AA, TO-92

Case 29-11
2N5089 - 25 50 450 - 50 2.0 (Note 1)
MMBT2484L - 60 50 250 - - 3.0
MMBT6428L - 50 200 250 - 100 3.0 (Typ) ‘

- MMBT5087L 50 50 250 - 40 2.0 %;
MMBT6429L - 45 200 500 - 100 3.0 (Typ) TO-236AB, SOT-23
MMBT5088L - 30 50 300 900 5 3.0 Case 318-08
MMBT5089L - 25 50 400 - 50 2.0
Devices listed in bold italic are ON Semiconductor preferred devices.

1. Np: Noise Figure at Rg = 2.0 k2, I = 200 uA, Vcg = 5.0 Volts. f = 30 Hz to 15 kHz.
DARLINGTON TRANSISTORS
Ic heg NF
mA fr dB
NPN PNP V(sriceo | Max Min Max | MHz Min Max Package
MPSW45A - 50 1000 25K 150K 100 1.5 /
TO-226AE (1-WATT)
MPSW45 - 40 1000 25K 150K 100 1.5 TO-92
Case 29-10
MPSA29 - 100 500 10K - 125 1.5
BC373 - 80 1000 10K 160K 100 1.1
MPSA27 - 60 500 10K - - 1.5
2N6427 - 40 500 20K 200K - 1.5
2N6426 - 40 500 30K 300K 125 1.5
MPSA14 - 30 500 20K - 125 1.5 TO-226AA, TO-92
MPSA13 - 30 500 | 10K - 125 15 Case 29-11
BC517 - 30 1000 30K - 200 (Typ) 1.0
MMBT6427L - 40 500 | 20000 | 200000 - 10 \
MMBTA14L MMBTAG64L 30 300 20K - 125 - %g
MMBTA13L - 30 300 10000 - 125 - TO-236AB, SOT-23
- MMBTAG3L 30 500 10000 - 125 - Case 318-08
BSP52 - 80 1000 | 2000 - - -
SOT-223
Case 318E-04

Devices listed in bold italic are ON Semiconductor preferred devices.
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BIPOLAR TRANSISTORS
HIGH CURRENT TRANSISTORS (= 500 mA)
Ic hee NF
mA fr dB
NPN PNP Vierceo | Max | Min | Max | MHz Min Max Package
BC639 - 80 500 | 40 | 160 60 05
BC639-16 - 80 1000 | 100 | 250 60 05
MPS8099 - 80 500 | 100 | 300 150 -
MPSA06 MPSA56 80 500 | 100 | - 100 -
MPS651 MPS751 60 2000 | 75 - 75 05
BC637 60 500 | 40 | 160 - 05
MPSAO05 MPSA55 60 500 | 100 | - 100 -
- MPS2907A 60 600 | 100 | 300 200 -
BC337 - 45 800 | 100 | 630 | 210 (Typ) -
BC337-25 BC327-25 45 800 | 160 | 400 | 260 (Typ) -
BC337-40 BC327-40 45 800 | 250 | 630 | 260 (Typ) - TO-226AA, TO-02
MPS650 - 40 2000 | 40 - 75 - Case 29-11
MPS2222A - 40 600 | 100 | 300 300 -
2N4401 2N4403 40 600 | 100 | 300 200 -
P2N2222A - 40 600 | 100 | 300 300 -
PN2222A - 40 600 | 100 | 300 300 -
MPS6652 40 1000 | 50 - 100 -
MPS2222 - 30 600 | 100 | 300 250 -
- BC369 20 1000 | 60 - 65 05
MPSWO06 MPSW56 80 500 | 80 - 50 -
MPSW05 - 60 500 | 60 - 50 250
- 2SA1020 50 2000 | 70 | 240 100 - /
MPSWO1A MPSW51A 40 1000 | 50 - 50 - TO-226AE (1-WATT)
MPSWO1 MPSWS51 30 1000 | 50 - 50 - 0312;310
MPS6726 - 30 1000 | 50 | 250 - -

Devices listed in bold italic are ON Semiconductor preferred devices.
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BIPOLAR TRANSISTORS
HIGH CURRENT TRANSISTORS (= 500 mA) (continued)
Ic heg NF
mA fr dB
NPN PNP V@erceo | Max | Min | Max | MHz Min Max Package
MMBT5550L - 140 600 60 250 - -
MMBTAO6L MMBTAS56L 80 500 100 - 100 -
MMBT8099L - 80 500 100 300 150 -
- MMBT2907AL 60 600 100 300 200 -
MMBTAO5L - 60 500 100 - 100 -
- MMBTAS55L 60 500 100 - 50 -
- BCW68GL 45 800 120 400 100 10 ‘
>
BCW66GL - 45 800 160 400 100 10
TO-236AB, SOT-23
- BCX17L 45 500 100 600 - - Case 318-08
BCX19L - 45 500 100 600 - -
MMBT2222AL - 40 600 100 300 300 4.0
MMBT4401L - 40 600 100 300 250 -
- MMBT4403L 40 600 100 300 200 -
BCW65AL - 32 800 100 250 100 10
MMBT2222L - 30 600 100 300 250 4.0
BCP56 BCP53 80 1000 40 250 50 (Typ) -
BCP56-10 BCP53-10 80 1000 63 160 50 (Typ) -
BCP56-16 BCP53-16 80 1000 | 100 250 50 (Typ) - w
- PZT2907A 60 600 100 300 200 -
SOT-223
PZT651 PZT751 60 2000 75 - 75 - Case 318E-04
PZT2222A - 40 600 100 300 300 -
BCP68 BCP69 25 1000 85 375 60 (Typ) -
MMBT2222AT - 40 600 100 300 300 4.0
SOT-416, SC-75, SC-90
Case 463-01
- MMBT2907AW 60 600 100 - 200 - N
MMBT2222AW - 40 600 100 300 300 4.0 %‘
SC-70, SOT-323
- MSB92ASW 300 500 120 200 50 - Case 419-04

Devices listed in bold italic are ON Semiconductor preferred devices.

http://onsemi.com
63




ON Semiconductor Selector Guide - Bipolar Transistors

BIPOLAR TRANSISTORS
HIGH VOLTAGE TRANSISTORS (> 100 V)
Ic heg NF
mA fr dB
NPN PNP Vierceo | Max | Min | Max | MHz Min Max Package
MPSW42 - 300 50 | 40 - 50 0.5 /7
- MPSW92 300 50 | 25 - 50 0.5
TO-226AE (1-WATT
2N5551 - 160 600 | 80 | 250 100 8.0 TO_;z )
Case 29-10
- 2N5401 150 600 | 60 | 240 100 8.0
MPSA44 - 400 300 | 50 | 200 - -
- 2N6520 350 500 | 30 | 200 40 -
MPSA42 - 300 50 | 40 - 50 0.5
- MPSA92 300 50 | 40 - 50 0.5 TO-226AA, TO-92
Case 29-11
2N5550 - 140 600 | 60 | 250 100 10
MMBT6517L - 350 100 | 15 - 40 -
_ MMBT6520L 350 500 | 15 - 40 -
MMBTA42L _ 300 50 | 40 - 50 - »
- MMBTA92L 300 50 | 25 - 50 - x
TO-236AB, SOT-23
MMBT5551L - 160 600 | 80 | 250 - - Case 318-08
_ MMBT5401L 150 500 | 50 - 100 8.0
MMBT5550L - 140 600 | 60 | 250 - -
BSP19A - 350 100 | 40 - 70 -
PZTA42 PZTA92 300 50 | 40 - 50 -
- PZTA96S 450 50 | 50 | 150 - - g !
SOT-223
Case 318E-04
- BSP16 300 100 | 30 | 120 15 -
BF720 BF721 250 100 | 50 - 60 -
MSD42w - 300 150 | 40 - - -
- MSB92W 300 50 | 25 | - 50 - %ﬁ
_ MSB92AW 300 50 | 120 | 200 50 - SC-70, SOT-323
- MSB92ASW 300 50 | 120 | 200 50 - Case 419-04

Devices listed in bold italic are ON Semiconductor preferred devices.
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RF TRANSISTORS
Ic hre
mA fr Cap
NPN PNP Vriceo | Max Min Max | MHz Min pF Max Package
MPSH10 - 25 - 60 - 650 Cprg =0.65
TO-226AA, TO-92
Case 29-11
MMBTH10L - 25 - 60 - 650 Ccg=0.7 Q
MMBTH10-4L - 25 - 120 240 800 Ccg=07 %ﬁ
MMBT918L - 15 50 20 - 600 Cogo =17 TO-236AB, SOT-23
BSV52L - 12 100 | 40 | 120 400 - Case 318-08
MMBTH10M3 - 25 - 60 - 650 Ccg=0.7 !
SOT-723
Case 631AA-01
Devices listed in bold italic are ON Semiconductor preferred devices.
SWITCHING TRANSISTORS
Ic hrg
mA fr Tott
NPN PNP V(BR)CEO Max Min Max | MHz Min ns Max Package
- MPS2907A 60 600 100 300 200 110
2N4401 2N4403 40 600 100 300 200 -
2N3904 2N3906 40 200 100 300 250 300
P2N2222A - 40 600 100 300 300 285 TO-226AA, TO-92
MPS2222A - 40 600 100 300 300 285 Case 29-11
- MMBT2907AL 60 600 | 100 | 300 200 100
MMBT2222AL - 40 600 | 100 | 300 300 285
MMBT3904L - 40 200 100 300 300 250 Q
- MMBT3906L 40 200 100 300 250 300 %ﬁ
MMBT4401L - 40 600 100 300 250 255 TO-236AB, SOT-23
- MMBT4403L 40 600 | 100 | 300 200 255 Case 318-08
MMBT2369L - 15 200 40 120 - 18
MMBT2369AL - 15 200 40 120 - 18

Devices listed in bold italic are ON Semiconductor preferred devices.
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BIPOLAR TRANSISTORS
SWITCHING TRANSISTORS
Ic hrg
mA fr Tots
NPN PNP Viericeo | Max | Min | Max | MHzMin | ns Max Package
- MMBT2907 AW 60 600 100 300 200 100
MMBT3904W - 40 200 100 300 300 250
- MMBT3906W 40 200 100 300 250 300 %ﬁ
MMBT2222AW - 40 600 | 100 | 300 300 285 SC-70, SOT-323
MMBT4401W - 40 600 | 100 | 300 250 255 Case 419-04
- MMBT4403W 40 600 100 300 200 255
MMBT3904T - 40 200 100 300 300 250 @
- MMBT3906T 40 200 100 300 250 300 SOT-416, SC-75, SC-90
Case 463-01
MMBT2222AT - 40 600 100 300 300 285
Devices listed in bold italic are ON Semiconductor preferred devices.
MULTIPLE SWITCHING TRANSISTORS
Ic hrg
mA fr Tots
Device Type V(ericeo | Max Min Max | MHz Min | ns Max Package
MBT3904DW1 Dual NPN 40 200 100 300 300 250
MBT3906DW1 Dual PNP 40 200 100 300 250 300 Nﬁ!@
MBT3946DW1 Dual Complementary 40 200 | 100 | 300 250 250/300 SC-88, SOT-363
Case 419B-02
MBT2222ADW1 Dual NPN 40 600 100 300 300 285
&
HN1BO1FDW1 Dual Complementary 50 200 200 400 - -
SC-74
Case 318F-05

Devices listed in bold italic are ON Semiconductor preferred devices.
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DIGITAL TRANSISTORS (BIAS RESISTOR TRANSISTORS) (O(L;JT)
B R1
These devices include bias resistors on the semiconductor chip with the transistor. (IN) O-WV__
See the BRT diagram for orientation of resistors. R2% E
(GND)
Ic
mA | hgg R1 R2
NPN PNP Viriceo | Max | Min Q Q Package
MUN2211 MUN2111 50 100 35 10K 10K
MUN2212 MUN2112 50 100 60 22K 22K
MUN2213 MUN2113 50 100 80 47K 47K
MUN2214 MUN2114 50 100 80 10K 47K
MUN2215 50 100 160 10K oo
MUN2216 50 100 160 47K oo %
MUN2230 50 100 3.0 1.0K 1.0K SC-59
MUN2232 50 100 15 4.7K 4.7K Case 318D-04
MUN2233 50 100 80 47K 47K
MUN2234 50 100 80 22K 47K
MUN2237 50 100 80 47K 22K
MUN2240 - 50 100 160 47K oo
MMUN2211L MMUN2111L 50 100 35 10K 10K
MMUN2212L MMUN2112L 50 100 60 22K 22K
MMUN2213L MMUN2113L 50 100 80 47K 47K
MMUN2214L MMUN2114L 50 100 80 10K 47K
MMUN2215L MMUN2115L 50 100 160 10K oo %}
MMUN2216L MMUN2116L 50 100 160 47K oo 4
MMUN2231L 50 100 | 80 2.2K 2.2K TO-236AB, SOT-23
Case 318-08
MMUN2232L MMUN2132L 50 100 15 47K 4.7K
MMUN2233L MMUN2133L 50 100 80 47K 47K
MMUN2234L 50 100 80 22K 47K
MMUN2238L - 50 100 160 2.2K oo
MUNS5211 MUNS5111 50 100 35 10K 10K
MUN5212 MUN5112 50 100 60 22K 22K
MUN5213 MUN5113 50 100 80 47K 47K
MUN5214 MUN5114 50 100 80 10K 47K 5,?‘
MUN5215 50 100 160 10K oo
MUN5230 50 100 3.0 1.0K 1.0K SC-70, SOT-323
MUN5131 50 100 8.0 2.2K 2.2K Case 419-04
MUN5232 MUN5132 50 100 15 47K 4.7K
MUN5233 MUN5133 50 100 80 47K 47K
MUN5235 MUNS5135 50 100 80 2.2K 47K

Devices listed in bold italic are ON Semiconductor preferred devices.
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BIPOLAR TRANSISTORS

DIGITAL TRANSISTORS (BIAS RESISTOR TRANSISTORS) (continued) (O(L;JT)
R1
These devices include bias resistors on the semiconductor chip with the transistor. (IN) O~
See the BRT diagram for orientation of resistors. R2 ¥ E
(GND)
Ic
mA | hrg R1 R2
NPN PNP V(BR)CEO Max Min Q Q Package

DTC114EE DTA114EE 50 100 35 10k 10k

DTC124EE 50 100 60 22k 22k

DTC144EE DTA144EE 50 100 80 47k 47k

DTC114YE DTA114YE 50 100 80 10k 47k

DTC114TE DTA114TE 50 100 160 10k oo @
DTC143EE DTA143EE 50 100 15 4.7k 4.7k SOT-416, SC-75, SC-90
DTC143ZE DTA143ZE 50 100 | 80 4.7k 4.7k Case 463-01
DTC124XE - 50 100 80 22k 47k

DTC123JE 50 100 80 2.2k 47k

DTC115EE DTA115EE 50 100 80 100k 100k

DTC114EM3 DTA114EM3 50 100 35 10k 10k

DTC124EM3 DTA124EM3 50 100 60 22k 22k

DTC144EM3 DTA144EM3 50 100 80 47k 47k

DTC114YM3 DTA114YM3 50 100 80 10k 47k

DTC114TM3 DTA114TM3 50 100 160 10k oo

DTC143TM3 DTA143TM3 50 100 160 4.7k )

DTC123EM3 DTA123EM3 50 100 8.0 2.2k 2.2k

DTC143EM3 DTA143EM3 50 100 15 4.7k 4.7k

DTC143ZM3 DTA143ZM3 50 100 80 4.7k 4.7k SOT-723
DTC124XM3 | DTA124XM3 50 100 | 80 22K 47K Case 631AA-01
DTC123JM3 50 100 80 2.2k 47k

DTC115EM3 DTA115EM3 50 100 80 100k 100k

DTC144WM3 DTA144WM3 50 100 80 47k 22k

DTC144TM3 DTA144TM3 50 100 160 47k oo

NSBC143EF3 NSBA143EF3 50 100 15 4.7k 4.7k

NSBC114EF NSBA114EF3 50 100 35 10k 10k

NSBC124EF3 NSBA124EF3 50 100 60 22k 22k

NSBC144EF3 NSBA144EF3 50 100 80 47k 47k

NSBC123JF3 NSBA123JF3 50 100 80 2.2k 47k

NSBC143ZF3 NSBA143ZF3 50 100 80 4.7k 47k

NSBC144WF3 | NSBA144WF3 50 100 | 80 47k 22k T,

NSBC123TF3 NSBA123TF3 50 100 160 2.2k )

NSBC114TF3 NSBA114TF3 50 100 160 10k oo

NSBC115TF3 NSBA115TF3 50 100 160 100k oo

Devices listed in bold italic are ON Semiconductor preferred devices.
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BIPOLAR TRANSISTORS
DUAL DIGITAL TRANSISTORS (BIAS RESISTOR TRANSISTORS) C
(OuT)
These devices include bias resistors on the semiconductor chip with the transistor. (IIIB\I) Chm_L
See the BRT diagram for orientation of resistors. RS .
(GND)
Ic
mA | hge R1 R2
NPN PNP Viriceo | Max | Min Q Q Package
MUN5211DW1 MUN5111DW1 50 100 35 10k 10k
MUN5212DW1 50 100 60 22k 22k
MUN5213DW1 MUN5113DW1 50 100 80 47k 47k
MUN5214DW1 MUN5114DW1 50 100 80 10k 47k
MUN5215DW1 MUN5115DW1 50 100 160 10k oo %@
MUN5216DW1 MUN5116DW1 50 100 160 4.7k ) SC-88, SOT-363
MUN5230DW1 50 100 | 3.0 1.0k 1.0k Cas:’:j‘;; o2
MUN5232DW1 50 100 15 4.7k 4.7k
MUN5233DW1 MUN5133DW1 50 100 80 4.7k 47k
MUN5235DW1 MUN5135DW1 50 100 80 2.2k 47k
MUN5237DW1 50 100 80 47k 22k
NSBC114EDXV6 NSBA114EDXV6 50 100 35 10k 10k
NSBC124EDXV6 50 100 60 22k 22k
NSBC144EDXV6 NSBA144EDXV6 50 100 80 47k 47k
NSBC114YDXV6 NSBA114YDXV6 50 100 80 10k 10k \%
NSBC114TDXV6 50 100 160 10k - SOT-563
NSBC143ZDXV6 50 100 | &0 4.7k 4.7k Casettan o1
NSBA123JDXV6 50 100 80 2.2k 47k
NSBC115EDXV6 NSBA115EDXV6 50 100 80 100k 100k
NSBC143EDP6 NSBA143EDP6 50 100 15 4.7k 4.7k
NSBC114EDP6 NSBA114EDP6 50 100 35 10k 10k
NSBC124EDP6 NSBA124EDP6 50 100 60 22k 22k
NSBC114YDP6 NSBA114YDP6 50 100 80 10k 47k
NSBC123JDP6 NSBA123JDP6 50 100 80 2.2k 47k @
NSBC143ZDP6 NSBA143ZDP6 50 100 80 4.7k 47k
NSBC144EDP6 NSBA144EDP6 50 100 80 47k 47k CeslsoeTE:29762A
NSBC144WDP6 NSBA144WDP6 50 100 80 47k 22k
NSBC114TDP6 NSBA114TDP6 50 100 160 10k oo
NSBC115TDP6 NSBA115TDP6 50 100 160 100k oo
NSBC123TDP6 NSBA123TDP6 50 100 160 2.2k )
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BIPOLAR TRANSISTORS
DUAL DIGITAL TRANSISTORS (BIAS RESISTOR TRANSISTORS) o}
(OUT)
.. . . . .. . R1
These devices include bias resistors on the semiconductor chip with the transistor. (IIIB\I) O—W\—
See the BRT diagram for orientation of resistors. R2 L
< E
——0 (GND)
Ic
mA hee R1 R2
NPN PNP V(BR)CEO Max Min Q Q Package
NSBC114YF3 NSBA114YF3 45 100 80 10k 47k %
SOT-1123
Case 524AA
&
IMH20TR1 - 15 600 100 2.2k -
SC-74
Case 318F-05
Devices listed in bold italic are ON Semiconductor preferred devices.
BIPOLAR TRANSISTORS
COMBINATIONAL DIGITAL TRANSISTORS (BIAS RESISTOR TRANSISTORS) o}
(OUT)
.. . . . .. . R1
These devices include bias resistors on the semiconductor chip with the transistor. (IIIB\J) O—W\—
See the BRT diagram for orientation of resistors. R2 L
h E
(GND)
Ic
mA heg
Device Type Vriceo | Max | Min ai Q2 Package
MUN5311DW1 50 100 35 MUNS5211 MUNS5111
MUN5312DW1 50 100 60 MUNS5212 MUNS5112
MUN5313DW1 50 100 80 MUNS5213 MUN5113
MUN5314DW1 50 100 80 MUNS5214 MUN5114 \%@
N
MUN5315DW1 50 100 160 MUNS5215 MUNS5115 SC-88, SOT-363
MUN5316DW1 Dual Complementary 50 100 | 160 | MUNS5216 MUN5116 Case 419B-02
MUN5330DW1 50 100 3.0 MUN5230 MUN5130
MUN5333DW1 50 100 80 MUN5233 MUN5133
MUN5334DW1 50 100 80 22k/47k 22k/47k
MUN5335DW1 50 100 80 MUN5235 MUN5135
NSB4904DW1 50 100 80 22k/47k 22k/47k
UMC3N 50 100 35 4.7k/10k 47k/4Tk @
Dual Common Base Collector N
MC5N 1 2 47k/oo 47K/
umes 50 00 0 / / SC-88A, SOT-353
NSB1706DMW5 Dual Common Emitter 50 100 | 80 | 47ka7k | 4.7K47K ol

Devices listed in bold italic are ON Semiconductor preferred devices.
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BIPOLAR TRANSISTORS
COMBINATIONAL DIGITAL TRANSISTORS (BIAS RESISTOR TRANSISTORS) C
(OuT)
These devices include bias resistors on the semiconductor chip with the transistor. (IIIB\I) °-'FV{"1V_L
See the BRT diagram for orientation of resistors. R2 S .
———0 (GND)
Ic
mA | hgg
Device Type Vriceo | Max | Min al Q2 Package
EMC3DXV5 50 100 35 10k/10k 10k/10k
EMC4DXV5 Dual Common Base Collector 50 100 80 10k/47k 4.7k/47K
EMC5DXV5 50 100 35 4.7k/10k 4.7k/47k ’
EMG2DXV5 Dual Gommaon Base, 50 100 | 80 | 47k47k | 4.7K/4Tk \@
SOT-553
NSTB1002DXV5 40 100 100 47k/A7/k 47k/4Tk Case 463B-01
NSTB1005DXV5 Dual Common Base Collector 50 100 80 47k/4Tk 47k/4Tk
NSB1010XV5 50 100 - 4.7k/4.7k 10k/10k
EMD4DXV6 50 100 80 10k/47k 47k/4TK
EMD5DXV6 50 100 20 4.7k/10k 47k/4TK
NSBC114EPDXV6 50 100 35 10k/10k 10k/10k
NSBC114YPDXV6 50 100 80 10k/47k 10k/47k %
NSBC123JPDXV6 Dual Complementary 50 100 80 2.2k/47k 2.2k/47k
NSBC124EPDXV6 50 100 | 60 | 22k/22k 22k/22k o
NSBC143TPDXV6 50 100 160 4.7kfeo 4.7k
NSBC143ZPDXV6 50 100 80 4.7k/ATk 4.7k/47k
NSBC144EPDXV6 50 100 80 47k/47k 47k/4TK
NSB1011XV6 Dual NPN 50 100 - 2.2k/47k 10k/10k

Devices listed in bold italic are ON Semiconductor preferred devices.

http://onsemi.com

71




ON Semiconductor Selector Guide - Bipolar Transistors

BIPOLAR TRANSISTORS
COMBINATIONAL DIGITAL TRANSISTORS (BIAS RESISTOR TRANSISTORS) (continued) C
(OuT)
. . . . . . . R1
These devices include bias resistors on the semiconductor chip with the transistor. B O—AN—
. . . . (IN)
See the BRT diagram for orientation of resistors. Ro .
(GND)
Ic
mA heg
Device Type Vriceo | Max | Min ai Q2 Package
NSBC114EPD6 50 100 35 10k/10k 10k/10k
NSBC114YPDP6 50 100 80 10k/47k 10k/47k
NSBC123JPDP6 50 100 80 2.2k/47k 2.2k/47k @
Dual Complemental
NSBC143ZPDP6 ! P i 50 100 | 80 4.7k/47k 4.7k/47k SgT-963
ase
NSBC144EPDP6 50 100 80 47k/4Tk 47k/4Tk
NSBC115TPDP6 50 100 160 100k/eo 100k/e0

Devices listed in bold italic are ON Semiconductor preferred devices.

COMPLEX DIGITAL TRANSISTORS

)]
These devices include bias resistors on the semiconductor chip with the transistor. Q% Iy T }‘)Q
See the BRT diagram for orientation of resistors.

2

R
4) (5) (6)
Switching Transistor
| hee Digital Transistor
c
V(BR)CEO (mA) hre R1 R2
Device \' Max Min Max Min Q Q Package
EMF5XV6 12 500 270 680 80 47K 47K \%
EMF18XV6 60 100 120 560 80 47K 47K SOT-563
Case 463A-01

Devices listed in bold italic are ON Semiconductor preferred devices.
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LOW SATURATION VOLTAGE TRANSISTORS
hee @
|c DC |c Peak 1.0A VCE(sat)
A A f @1.0A
NPN PNP V(BR)CEO Max Max Min Max MHz Min Max Package
NSS1C201L - 100 2 3 120 | 360 100 0.09
- NSS1C200L 100 2 3 120 | 360 120 0.115
NSS60201L - 60 2 4 200 | 500 150 0.070
- NSS60200L 60 2 4 200 | 500 150 0.095
NSS40201L - 40 2 4 200 | 500 150 0.060 &
Z
- NSS40200L 40 2 4 200 | 500 150 0.090
TO-236AB,
NSS30101L - 30 1 2 100 | 500 100 0.200 SOT-23
Case 318-08
- NSS30100L 30 1 2 100 | 500 100 0.300 STYLE 6
NSS20201L - 20 2 4 200 | 500 150 0.050
- NSS20200L 20 2 4 200 | 500 150 0.080
NSS12201L - 12 2 4 200 | 500 150 0.055
- NSS12200L 12 2 4 200 | 500 150 0.080
NSS20101J - 20 1 2 200 | 500 350 0.22 \E
SC-89
Case 463A-01
- NSS12100M3 12 1 3 120 0.41
SOT-723
Case 631AA-01
NSS30071MR6 - 30 0.7 2 150 | 500 100 0.250 %ﬁ@
SC-74
- NSS30070MR6 30 0.7 2 150 | 500 100 0.250 Case 318F-05
STYLE 2
- NSS35200MR6 35 2 5 100 | 400 100 0.150 P
NSS30201MR6 - 30 2 5 200 | 900 100 0.150 S
_ TSOP-6 Single
NSS20201MR6 20 2 5 200 | 900 100 0.150 o o
- NSS20300MR6 20 3 5 100 | 400 100 0.150 STYLE 6
NSS40601CF8 - 40 6 6 225 | 500 100 0.065
- NSS40600CF8 40 6 6 220 | 500 100 0.065 @
- NSS35200CF8 35 2 7 100 | 400 100 0.150 ChipFET™
NSS20601CF8 - 20 6 6 250 | 500 100 0.050 Case 1206A-03
STYLE 4
NSS12601CF8 - 12 6 6 250 | 500 100 0.050
NSS40501UW3 - 40 5 6 250 | 500 100 0.045
- NSS40500UW3 40 5 6 250 | 500 100 0.080
NSS20501UW3 - 20 5 6 250 | 500 100 0.045
- NSS20500UW3 20 5 7 250 | 500 100 0.090
NSS12501UW3 - 12 5 6 250 | 500 100 0.045 WDEN3
- NSS12500UW3 12 5 6 250 | 500 100 0.070 Case 506AU-01
NSS12100UW3 - 12 1 2 200 | 400 200 0.44

Devices listed in bold italic are ON Semiconductor preferred devices.
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BIPOLAR TRANSISTORS
LOW SATURATION VOLTAGE TRANSISTORS (continued)
hee @
|c DC |c Peak 1.0A VCE(sat)
A A fi @1.0A
NPN PNP V(BR)CEO Max Max Min [ Max | MHz Min Max Package
- NSS40200UW6 40 2 4 150 500 100 0.120 @
WDFN6
Case 506AS-01
&
- NSS12200W 12 2 3 100 300 100 0.290 SC-88, SOT-363
Case 419B-02
STYLE 20
- NSS12100XV6 12 1 2 200 500 150 0.280 \a
SOT-563

Case 463A-01

NJD2873 - 50 2 3 120 360 65 0.300 %’

DPAK
Case 369C-01

NSS1C201Mz4 - 100 2 3 120 360 100 0.100
- NSS1C200MZz4 100 2 3 120 360 120 0.125
NSS40301Mz4 - 40 3 5 200 500 150 0.045
- NSS40300Mz4 40 3 5 200 500 150 0.050 @
NSS60601MZ4 - 60 6 12 120 | 360 100 0.060 Caig;-:éfm
- NSS60600MZ4 60 6 12 120 360 100 0.065
- NSB9435 30 3 5 125 500 110 0.210
Devices listed in bold italic are ON Semiconductor preferred devices.
LOW SATURATION VOLTAGE MULTIPLE TRANSISTORS
hee
Device Type Viriceo | lIcDC |Ic Peak | Min | Max f; VeE(sat) Package
NSS40301MD Matched Dual NPN 40 3 6 200 100 0.05 8 \@
NSS40300DD Dual PNP 40 3 6 220 100 0.095 1
NSS40300MD | Matched Dual PNP 40 3 6 | 220 100 0.095 solc-8
NSS40302PD | Dual Complementary 40 3 6 | 200 100 0.06 Case 751
LOAD SWITCH TRANSISTORS (Low Saturation Voltage Transistors with BRT Driver)
IcDC | Ic Peak hre @ Vee(say
A A f, @0.1A
NPN PNP V(BR)CEO Max Max Min [ Max | MHz Min Max Package
- EMF5XV6 50 0.1 0.5 270 680 - 0.250 \%
- EMF18XV6 50 0.1 0.5 120 | 560 - 0.400 SOT-563
Case 463A-01

Devices listed in bold italic are ON Semiconductor preferred devices.
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Clock and Data Distribution
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TUNING AND SWITCHING DIODES

ABRUPT JUNCTION TUNING DIODES

Cr@VR=4.0V,1.0 MHz
VR PF PF PF Cap Ratio | Q@4.0V
Device Volts Min Nominal Max Min 50 MHz Typ Package
MV2105 30 13.5 15 16.5 25 400 ﬁ
TO-226AC, TO-92
2-Lead
Case 182-06
MMBV2105L 30 135 15 165 25 400 @
7
MMBV3102L 30 20 25 4.5 200 TO-236AB, SOT-23
Case 318-08
Devices listed in bold italic are ON Semiconductor preferred devices.
HYPER-ABRUPT JUNCTION TUNING DIODES
Cr (f=1.0 MHz) Cap Ratio Q
VR pF pF 30V
Device Volts Min | Max | Volts | Min | Max Volts Min Type Package
MMBV105GL 30 1.5 2.8 25 4.0 6.5 3.0/25 200 Single
=
Dual
MMBV609L 20 26 32 3.0 1.8 2.4 3/8 250 | Common TO-236AB, SOT-23
Cathode Case 318-08
Devices listed in bold italic are ON Semiconductor preferred devices.
http://onsemi.com
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TUNING AND SWITCHING DIODES (continued)
SCHOTTKY DIODES

cr@v Ve R@V
VR pF Volts
Device Volts Max Volts Max |nAMax | Volts Type Package
MBD301 30 15 15 0.6 200 25 Single TO—zzsAﬁc, TO-92
2-Lead
Case 182-06
MMSD701 70 1.0 20 1.0 200 35 Single
BAT54 30 10 1.0 0.4 2000 25 Single §2
SOD-123
MMSD301 30 15 15 0.6 200 25 Single Case 425-04
MMDL770 70 1.0 20 1.0 200 35 Single
BAT54H 30 10 1.0 0.4 2000 25 Single
MMDL301 30 1.5 15 0.6 200 25 Single
NSR0240H 40 - - 0.71 550 10 Single %
NSR0340H 40 - - 0.59 1000 10 Single
NSR1020MW2 20 29 5 0.44 | 40000 | 10 Single b
NSRLV20MW2 20 29 5 0.27 50000 10 Single
RB751V40 30 2.5 1.0 0.37 500 30 Single
MMDL101 7.0 1.0 0 0.6 250 3.0 Single
NSR0320MW2 20 29 5.0 0.27 50000 15 Single
BAS70L 70 2.0 0 0.75 100 50 Single
BAS70-04L 70 2.0 0 0.75 100 50 Dual Series
MMBD701L 70 1.0 20 1.0 200 35 Single
BAS40L 40 5.0 1.0 0.5 1000 25 Single
BAS40-04L 40 5.0 1.0 0.5 1000 25 Dual Series
BAS40-06L 40 5.0 1.0 0.5 1000 25 Dual Common Anode
BAT54CL 30 10 1.0 0.4 2000 25 Dual Common Cathode
BAT54L 30 10 1.0 0.4 2000 25 Single
BAT54AL 30 10 1.0 0.4 2000 25 Dual Common Anode N’?
BAT54SL 30 10 1.0 0.4 2000 25 Dual Series T°‘§2§£ 331’ :_%;'23
MMBD301L 30 1.5 15 0.6 200 25 Single
MMBD452L 30 1.5 15 0.6 200 25 Dual Series
MMBD101L 7.0 1.0 0 0.6 250 3.0 Single
MMBD352L 7.0 1.0 0 0.6 250 3.0 Dual Series
MMBD353L 7.0 1.0 0 0.6 250 3.0 Dual Series
MMBD354L 7.0 1.0 0 0.6 250 3.0 Dual Common Cathode
MMBD355L 7.0 1.0 0 0.6 250 3.0 Dual Common Anode

Devices listed in bold italic are ON Semiconductor preferred devices.
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TUNING AND SWITCHING DIODES (continued)
SCHOTTKY DIODES (continued)

crev Ve R@V
VR pF Volts
Device Volts Max Volts Max |nAMax | Volts Type Package
MMBD770 70 1.0 20 1.0 200 35 Single
BAT54AW 30 10 1.0 0.4 2000 25 Dual Common Anode
BAT54CW 30 10 1.0 0.4 2000 25 Dual Common Cathode
BAT54W 30 10 1.0 0.4 2000 25 Single %’
BAT54SW 30 10 1.0 0.4 2000 25 Dual Series SC-70, SOT-323
MMBD330 30 15 15 0.6 200 25 Single Case 419-04
MMBD717L 20 25 1.0 0.37 1000 10 Dual Common Anode
MMBD352W 7.0 1.0 0 0.6 250 3.0 Dual Series
BAT54CT 30 10 1.0 0.4 2000 25 Dual Common Cathode SOT-416, SC-75,
SC-90
Case 463-01
MBD770DW 70 1.0 0 0.5 200 35 Dual Isolated %@
MBD54DW 30 1.0 0 0.32 2000 25 Dual Isolated
SC-88, SOT-363
MBD330DW 30 1.5 0 0.4 200 25 Dual Isolated Case 419B-02
NSR0320XV6 23 35 5.0 0.27 50000 15 Single
SOT-563
Case 463A-01
BAT54CXV3 30 10 1.0 0.4 2000 25 Dual Common Cathode !
SC-89
Case 463C-03
NSR0240V2 40 - - 0.39 2000 25 Single
NSR0340V2 40 - - 0.35 3000 25 Single
RB751S40 40 2.5 1.0 0.37 500 30 Single
BAT54XV2 30 10 1.0 0.4 2000 25 Single s’
NSRLL30XV2 30 - - 0.60 1000 10 Single SOD-523
Case 502-01
RB520S30 30 - - 05 1000 10 Single ase
RB521S30 30 - - 0.6 30000 10 Single
NSR0520V2 20 - - 0.32 30000 10 Single

Devices listed in bold italic are ON Semiconductor preferred devices.
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TUNING AND SWITCHING DIODES (continued)
SCHOTTKY DIODES (continued)

CT @ \"/ V|: Max IR @ \"/
VR pF nA
Device Volts Max Volts Volts Max Volts Type Package
‘/
NSR0230M2 30 - - 0.325 10000 10 Single
SOD-723
Case 509AA
NSR30CM3 30 10 1.0 0.8 2.0 25 Dual Common Cathode @
MMBD301M3 30 1.5 15 0.6 200 25 Single SOT-723
. Case 631AA-01
BAT54M3 30 10 1 0.4 2000 25 Single
NSR0130P2 30 - - 0.385 350 10 Single
NSR0140P2 40 25 1.0 0.350 500 30 Single
NSR0170P2 70 - - 0.64 90 50 Single
| -
NSR0240P2 40 - - 0.5 5000 40 Single
NSR0340P2 40 - - 0.56 5000 10 Single
SOD-923
NSR0530P2 30 - - 0.46 10000 10 Single Case 514AA-01
NSR0620P2 20 - - 0.52 10000 10 Single
NSR0230P2 20 - - 0.325 10000 10 Single
NSR20F30NX 30 - - 0.480 20000 10 Single

&

DSN2 (0603]
NSR20F20NX 20 - - 0.490 | 30000 [ 10 Single o

NSR10F40NX 40 - - 0.490 10000 10 Single %
NSR10F30NX 30 - - 0.480 20000 10 Single

DSN2 (0502)
Case 152AD-01

NSR10F20NX 20 - - 0.460 | 20000 | 10 Single
NSRO5F40NX 40 - - 044 | 15000 | 10 Single %
NSRO5F30NX 30 . . 0430 | 15000 | 10 Single
DSN2 (0402)

NSRO5F20NX 20 - - 0430 | 15000 | 10 Single Case 152AC-01
NSR02L30NX 30 _ _ 04 200 10 Single %
NSRO2F30NX 30 - - 037 | 7000 | 10 Single

. DSN2 (0201)
NSRO1L30NX 30 N N 04 200 10 Single ooz (o0
NSRO1F30NX 30 N N 0.37 700 10 Single

Devices listed in bold italic are ON Semiconductor preferred devices.
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TUNING AND SWITCHING DIODES (continued)
PIN SWITCHING DIODES

Cr@V

VR Resistance Ir
Device Volts Min | pF Max | Volts Q Max uA Max Type Package
MMBV3700L 200 1.0 20 1.0 0.1 Single %%)
7
. TO-236AB, SOT-23
MMBV3401L 35 10 | 20 0.7 0.1 Single O A o
MMVL3401 35 1.0 20 0.7 0.1 Single
SOD-323
Case 477-02

Devices listed in bold italic are ON Semiconductor preferred devices.
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TUNING AND SWITCHING DIODES (continued)

GENERAL PURPOSE SIGNAL AND SWITCHING DIODES

ON Semiconductor Selector Guide - Diodes

VE
VR Ir Cr tey
Min Max Min Max Max Max
Device Volts uA Volts | Volts pF ns Type Package
BAV23CL 250 0.1 - 1.25 5 150 Dual Common Cathode
BAS21L 250 0.1 - 1.0 5.0 50 Single
BAS21SL 250 0.1 - 1.0 5.0 50 Dual Series
MMBD914L 100 5.0 - 1.0 4.0 4.0 Single
BAS16L 75 1.0 - 1.0 2.0 6.0 Single
MMBD6050L 70 0.1 0.85 1.1 2.5 4.0 Single
BAL99L 70 2.5 - 1.0 1.5 6.0 Single
BAS116L 75 0.005 - 0.9 2.0 3000 Single
MMBD7000L 100 1.0 0.75 1.1 1.5 4.0 Dual Series
MMBD2836L 75 0.1 - 1.0 4.0 4.0 Dual Common Anode %
MMBD2838L 75 0.1 - 1.0 4.0 4.0 Dual Common Cathode
BAV70L 70 5.0 . ) 15 6.0 | Dual Common Cathode TO- 23608, SOT-23
BAV99L 70 2.5 - 1.0 15 4.0 Dual Series
BAWS56L 70 2.5 - 1.0 2.0 6.0 Dual Common Anode
MMBD6100L 70 0.1 0.85 1.1 25 4.0 Dual Common Cathode
BAV74L 50 0.1 - 1.0 2.0 4.0 Dual Common Cathode
MMBD2835L 35 0.1 - 1.0 4.0 4.0 Dual Common Anode
MMBD2837L 35 0.1 - 1.0 4.0 4.0 Dual Common Cathode
BAV199L 70 0.005 - 0.9 2.0 3000 Dual Series
BAS20L 200 0.1 - 1.0 5.0 50 Single
BAS19L 120 0.1 - 1.0 5.0 50 Single
M1MA151K 40 0.1 - 1.2 2.0 3.0 Single
M1MA152K 80 0.1 - 1.2 2.0 3.0 Single
M1MA151WA 40 0.1 - 1.2 15 10 Dual Common Anode %
M1MA151WK 40 0.1 - 1.2 2.0 3.0 Dual Common Cathode SC-59
M1MA152VA 80 0.1 - 1.2 15 10 Dual Common Anode Case 318D-04
M1MA152WK 80 0.1 - 1.2 2.0 3.0 Dual Common Cathode
BAS16W 75 1.0 - 1.25 2.0 6.0 Single
M1MA141K 40 0.1 - 1.2 2.0 3.0 Single
M1MA142WK 80 0.1 - 1.2 2.0 3.0 Dual Common Cathode
M1MA142WA 80 0.1 - 1.2 15 10 Dual Common Anode %’
BAW56W 70 2.5 - 1.0 2.0 6.0 Dual Common Anode
BAV70W 70 5.0 - 1.0 1.5 6.0 | Dual Common Cathode $C-70, SOT-323
BAVIIW 70 25 - 1.0 15 6.0 Dual Series Case 419-04
BAV99RW 70 25 - 1.0 1.5 6.0 Dual Series
M1MA141WA 40 0.1 - 1.2 15 10 Dual Common Anode
MMSD914 100 5.0 - 1.0 4.0 4.0 Single §2
MMSD103 250 100 - 1.0 5.0 50 Single
SOD-123
MMSD4148 100 5.0 - 1.0 4.0 4.0 Single Case 425-04

Devices listed in bold italic are ON Semiconductor preferred devices.
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TUNING AND SWITCHING DIODES (continued)

GENERAL PURPOSE SIGNAL AND SWITCHING DIODES

VE
VR Ir - Cr tey
Min Max Min Max Max Max
Device Volts uA Volts | Volts pF ns Type Package
BAS16H 75 1.0 - 1.0 2.0 6.0 Single
BAS20H 200 0.1 5.0 50 Single
BAS21AH 250 0.04 - 1.0 5.0 50 Single ‘%
BAS21H 250 0.1 - 1.0 5.0 50 Single SOD-323
Case 477-02
MMDL914 100 5.0 - 1.0 4.0 4.0 Single
MMDL6050 70 0.1 0.85 1.1 2.5 4.0 Single
BAS16T 75 1.0 - 1.0 2.0 6.0 Single
DA121T 80 1.0 2.0 6.0 Single @
DAP222 80 0.1 - 1.2 3.5 4.0 Dual Common Anode
BAWS6T 70 | 25 - 10 2.0 6.0 Dual Common Anode SOT-416, SC=75,
DAN222 80 0.1 - 1.2 35 4.0 Dual Common Cathode Case 463-01
BAV70T 70 5.0 - 1.0 1.5 6.0 Dual Common Cathode
&
HN2D02FUTW1 85 0.1 - 1.2 2.0 3.0 Triple Isolated
SC-88
Case 419B-02
A
St
BAS21DW5 250 0.1 - 1.0 5.0 50 Dual Isolated
SC-88A
Case 419A-02
1SS400 100 0.1 - 1.2 3.0 4.0 Single s’
BAS16XV2 75 1.0 - 1.0 2.0 6.0 Single
- SOD-523
NSD914XV2 100 - - 1.0 4.0 4.0 Single Case 502-01
NSDEMP11XV6 70 0.01 - 1.2 3.5 4.0 Two Dual Common Anode
BAS16DXV6 75 0.001 - 1.25 2.0 6.0 Dual Isolated SOT-563
Case 463A-01
BAV70M3 75 2.5 - 1.25 15 6 Dual Common Cathode
BAW56M3 75 25 - 1.25 2 6 Dual Common ANode %
DAN222M3 80 0.1 - 1.2 3.5 4.0 Dual Common Cathode
SOT-723
DAP222M3 80 0.1 - 1.2 3.5 4.0 Dual Common Anode Case 631AA—01
BAS21M3 250 0.1 - 1.25 5 50 Single
NSD16F3 75 1 - 1.25 2 6 Single
NSD914F3 100 5 - 1 4 4 Single SOT-1123
Case 631AA-01

Devices listed in bold italic are ON Semiconductor preferred devices.
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ZENER DIODES - REGULATION IN AXIAL LEADS

Axial Leaded - 3,5 W

Nominal 3 Watt 5 Watt
Zener
Breakdown
Voltage Cathode = Polarity Band Cathode =Polarity Band
Volts
Plastic
Surmetic 30 Plastic
Case 59-10 Surmetic 40

(DO-41) Case 17

3.3 1N5913B 1N5333B
3.6 1N5334B
3.9 1N5335B
4.3 1N5336B
4.7 1N5917B 1N5337B
5.1 1N5338B
5.6 1N5919B 1N5339B
6.0 1N5340B
6.2 1N5920B 1N5341B
6.8 1N5921B 1N5342B
7.5 1N5343B
8.2 1N5923B 1N5344B
8.7 1N5345B
9.1 1N5924B 1N5346B
10 1N5925B 1N5347B
11 1N5348B
12 1N5927B 1N5349B
13 1N5350B
14 1N5351B
15 1N5929B 1N5352B
16 1N5353B
17 1N5354B
18 1N5931B 1N5355B
19 1N5356B
20 1N5932B 1N5357B
22 1N5358B
24 1N5934B 1N5359B
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ZENER DIODES - REGULATION IN AXIAL LEADS (continued)

Axial Leaded - 3,5 W

Nominal 3 Watt 5 Watt
Zener
Breakdown
Voltage Cathode = Polarity Band Cathode =Polarity Band
Volts
Plastic
Surmetic 30 Plastic
Case 59-10 Surmetic 40
(DO-41) Case 17

25 1N5360B
27 1N5935B 1N5361B
28 1N5362B
30 1N5363B
33 1N5937B 1N5364B
36 1N5938B 1N5365B
39 1N5366B
43 1N5940B 1N5367B
47 1N5941B 1N5368B
51 1N5942B 1N5369B
56 1N5370B
60 1N5371B
62 1N5372B
68 1N5373B
75 1N5946B 1N5374B
82 1N5375B
87

91 1N5948B 1N5377B
100 1N5378B
110

120 1N5380B
130 1N5381B
140

150 1N5953B 1N5383B
160 1N5384B
170

180 1N5955B 1N5386B
190 1N5387
200 1N5956B 1N5388B
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ZENER DIODES - REGULATION IN SURFACE MOUNT
Surface Mount Packages - 200 mW

Nominal Zener Standard Standard Standard
Breakdown Tolerance Tight Tolerance Tolerance Tight Tolerance Tolerance Tight Tolerance
Voltage SOD-923 SOD-923 SOD-523 SOD-523 SOD-323 SOD-323
Q@ Q@ o
Volts
Case 514AB Case 514AB Case 502 Case 502 Cgfﬁ:? C;fﬁ:?

2.4 NZ9F2v4 NZ9F2Vv4S MM5Z2V4 MM522V4S MM3Z2V4
2.7 NZ9F2v7 NZ9F2Vv7S MM5Z2V7 MM3z2Vv7
3.0 NZ9F3V0 NZ9F3V0S MM5Z3V0 MM3Z3V0
3.3 NZ9F3V3 NZ9F3V3S MM5Z3V3 MM3Z3V3 MM323V3S
3.6 NZ9F3V6 NZ9F3V6S MM5Z3V6 MM3Z3V6
3.9 NZ9F3V9 NZ9F3V9S MM3Z3V9 MM32Z3V9S
4.3 NZ9F4V3 NZ9F4V3S MM3Z4V3 MM324V3S
4.7 NZ9F4Vv7 NZ9F4V7S MM5Z24V7 MM52Z4V7S MM3z4V7 MM3Zz4V7S
5.1 NZ9F5V1 NZ9F5V1S MM5Z5V1 MM525V1S MM3Z5V1 MM325V1S
5.6 NZ9F5V6 NZ9F5V6S MM5Z5V6 MM525V6S MM3Z5V6 MM325V6S
6.2 NZ9F6V2 NZ9F6V2S MM5Z6V2 MM526V2S MM3Z6V2 MM3z6V2S
6.8 NZ9F6V8 NZ9F6V8S MM5Z6V8 MM526V8S MM3Z6V8 MM326V8S
7.5 NZ9F7V5 NZ9F7V5S MM5Z7V5 MM3Z7V5 MM3Z7V5S
8.2 NZ9F8V2 NZ9F8V2S MM5Z8V2 MM528V2S MM3Z8Vv2 MM3z8V2S
9.1 NZ9F9V1 NZ9F9V1S MM5Z9V1 MM5Z9V1S MM3Z9V1 MM3Z9V1S
10 NZ9F10V NZ9F10VS MM5Z10V MM3Z10V MM3Z10VS
11 NZ9F11V NZ9F11VS MM3Z11V
12 NZ9F12V NZ9F12VS MM5Z12V MM3z12V MM3Z12VS
13 NZ9F13V NZ9F13VS MM3Z13V
15 NZ9F15V NZ9F15VS MM5Z15V MM3Z15V MM3Z15V5
16 NZ9F16V NZ9F16VS MM5Z16V MM3Z16V MM3Z16VS
18 NZ9F18V NS9F18VS MM5Z18V MM3Z18V MM3218VS
20 NZ9F20V MM5Z20V MM3Z20V
22 NZ9F22V MM3z22V MM3Zz22VS
24 NZ9F24V MM5Z24V MM3Zz24V
27 MM5Z27V MM3z27V MM32z27VS
30 MM5Z30V
36 MM5Z36V MM3Z36V MM3233VS
39 MM3Z39V
43 MM3z43V
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ZENER DIODES - REGULATION IN SURFACE MOUNT (continued)
Surface Mount Packages - 225 mW

Nominal Zener

Standard Tolerance

Tight Tolerance

Standard Tolerance

Energy Rated

Breakdown Voltage SOT-23 SOT-23 SOT-23 SOT-23
. TR R R
Case 318 Case 318 Case 318 Case 318
2.4 BZX84C2V4L MMBZ5221BL
2.5 MMBZ5222BL
2.7 BZX84C2V7L MMBZ5223BL
3.0 BZX84C3VOL MMBZ5225BL
3.3 BZX84C3V3L MMBZ5226BL
3.6 BZX84C3V6L MMBZ5227BL
3.9 BZX84C3VIL MMBZ5228BL
4.3 BZX84C4V3L MMBZ5229BL
4.7 BZX84C4V7L MMBZ5230BL
51 BZX84C5V1L BZX84B5V1L MMBZ5231BL MMBZ5231EL
5.6 BZX84C5V6L BZX84B5V6L MMBZ5232BL MMBZ5232EL
6.0 MMBZ5233BL
6.2 BZX84C6V2L BZX84B6V2L MMBZ5234BL MMBZ5234EL
6.8 BZX84C6V8L BZX84B6V8L MMBZ5235BL
7.5 BZX84C7V5L BZX84B7V5L MMBZ5236BL
8.2 BZX84C8V2aL BZX84B8V2L MMBZ5237BL MMBZ5237EL
8.7 MMBZ5238BL
9.1 BZX84C9V1L BZX84B9V1L MMBZ5239BL MMBZ5239EL
10 BZX84C10L MMBZ5240BL MMBZ5240EL
11 BZX84C11L MMBZ5241BL
12 BzX84C12L BZX84B12L MMBZ5242BL MMBZ5242EL
13 BZX84C13L MMBZ5243BL MMBZ5243EL
14 MMBZ5244BL
15 BZX84C15L BZ84B15L MMBZ5245BL MMBZ5245EL
16 BzX84C16L BZX84B16L MMBZ5246BL MMBZ5246EL
17 MMBZ5247BL
18 BZX84C18L BZX84B18L MMBZ5248BL MMBZ5248EL
19 MMBZ5249BL
20 BZX84C20L MMBZ5250BL MMBZ5250EL
22 BZX84C22L BZX84B22L MMBZ5251BL
24 BZX84C24L BZX84B24L MMBZ5252BL MMBZ5252EL
25 MMBZ5253BL MMBZ5253EL
27 BZX84C27L MMBZ5254BL
28 MMBZ5255BL
30 BZX84C30L MMBZ5256BL
33 BZX84C33L MMBZ5257BL MMBZ5257EL
36 BZX84C36L MMBZ5258BL
39 BZX84C39L MMBZ5259BL
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ZENER DIODES - REGULATION IN SURFACE MOUNT (continued)
Surface Mount Packages - 225 mW

Nominal Zener

Standard Tolerance

Tight Tolerance

Standard Tolerance

Energy Rated

Breakdown Voltage SOT-23 SOT-23 SOT-23 SOT-23
Volts %/E %’ %’ %
Case 318 Case 318 Case 318 Case 318
43 BZX84C43L MMBZ5260BL
47 BZX84C47L MMBZ5261BL MMBZ5261EL
51 BZX84C51L
56 BZX84C56L MMBZ5263BL
60 MMBZ5264BL
62 BZX84C62L
68 BZX84C68L
75 BZX84C75L
82 MMBZ5268BL
91 MMBZ5270BL
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ZENER DIODES - REGULATION IN SURFACE MOUNT (continued)
Surface Mount Packages - 500 mW

Nominal Zener

Standard Tolerance

Standard Tolerance

Standard Tolerance

Energy Rated

Breakdown Voltage SOD-123 SOD-123 SOD-123 SOD-123
- | N | 2| 2 | =
Case 425 Case 425 Case 425 Case 425

1.8 MMSZ4678

2.0 MMSZ4679

2.2 MMSZ4680

2.4 MMSZz2Vv4 MMSZ4681 MMSZ5221B MMSZ5221E
25 MMSZ5222B

2.7 MMSZz2v7 MMSZz4682 MMSZ5223B MMSZ5223E
3.0 MMSZ3V0 MMSZ4683 MMSZ5225B

3.3 MMSZ3V3 MMSZ4684 MMSZ5226B MMSZ5226E
3.6 MMSZ3V6 MMSZ4685 MMSZ5227B

3.9 MMSZ3V9 MMSZ4686 MMSZ5228B

4.3 MMSZz4V3 MMSZz4687 MMSZ5229B

4.7 MMSZz4aVv7 MMSZ4688 MMSZ5230B

51 MMSZ5V1 MMSZ4689 MMSZ5231B

5.6 MMSZ5V6 MMSZ4690 MMSZ5232B

6.0 MMSZ5233B

6.2 MMSZz6V2 MMSZ4691 MMSZ5234B

6.8 MMSZz6V8 MMSZ4692 MMSZ5235B MMSZ5235E
7.5 MMSZ7V5 MMSZ4693 MMSZ5236B

8.2 MMSZz8Vv2 MMSZ4694 MMSZ5237B MMSZ5237E
8.7 MMSZ5238B

9.1 MMSZ9V1 MMSZ4696 MMSZ5239B

10 MMSZ10 MMSZ4697 MMSZ5240B MMSZ5240E
11 MMSZ11 MMSZ4698 MMSZ5241B

12 MMSZz12 MMSZ4699 MMSZ5242B MMSZ5242E
13 MMSZ13 MMSZ4700 MMSZ5243B

14 MMSZz4701 MMSZ5244B MMSZ5244E
15 MMSZz15 MMSZz4702 MMSZ5245B MMSZ5245E
16 MMSZz16 MMSZ4703 MMSZ5246B MMSZ5246E
17 MMSZ4704 MMSZ5247B

18 MMSZz18 MMSZ4705 MMSZ5248B MMSZ5248E
19 MMSZ4706 MMSZ5249B

20 MMSZ20 MMSZz4707 MMSZ5250B MMSZ5250E
22 MMSZz22 MMSZ4708 MMSZ5251B MMSZ5251E
24 MMSZz24 MMSZ4709 MMSZ5252B MMSZ5252E
25 MMSZz4710 MMSZ5253B
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ZENER DIODES - REGULATION IN SURFACE MOUNT (continued)

Surface Mount Packages - 500 mW (continued)

Nominal Zener

Standard Tolerance

Standard Tolerance

Standard Tolerance

Energy Rated

Breakdown Voltage SOD-123 SOD-123 SOD-123 SOD-123
Case 425 Case 425 Case 425 Case 425

27 MMSZz27 MMSZ4711 MMSZ5254B MMSZ5254E
28 MMSZ30 MMSZ5255B

30 MMSZz4713 MMSZ5256B MMSZ5256E
33 MMSZ33 MMSZz4714 MMSZ5257B MMSZ5257E
36 MMSZ36 MMSZz4715 MMSZ5258B

39 MMSZ39 MMSZ5259B MMSZ5259E
43 MMSZz43 MMSz4717 MMSZ5260B

a7 MMSz47 MMSZ5261B

51 MMSZ51 MMSZ5262B

56 MMSZ56 MMSZ5263B

60 MMSZ5264B

62 MMSZ5265B

68 MMSZ5266B

75 MMSZ5267B

82 MMSZ5268B

87

91 MMSZ5270B

100

110 MMSZ5272B
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ZENER DIODES - REGULATION IN SURFACE MOUNT (continued)
Surface Mount Packages - 1.5, 3 W

Nominal 1.5 Watt 3 Watt
Zener
Breakdown
Voltage SMA SMB
Volts Plastic o
Case 403B Cg:i‘é‘; "
Cathode = Notch

3.3 1SMA5913B 1SMB5913B
3.6 1SMA5914B 1SMB5914B
3.9 1SMA5915B 1SMB5915B
4.3 1SMA5916B 1SMB5916B
4.7 1SMA5917B 1SMB5917B
51 1SMA5918B 1SMB5918B
5.6 1SMA5919B 1SMB5919B
6.2 1SMA5920B 1SMB5920B
6.8 1SMA5921B 1SMB5921B
7.5 1SMA5922B 1SMB5922B
8.2 1SMA5923B 1SMB5923B
9.1 1SMA5924B 1SMB5924B
10 1SMA5925B 1SMB5925B
11 1SMB5926B
12 1SMA5927B 1SMB5927B
13 1SMA5928B 1SMB5928B
15 1SMA5929B 1SMB5929B
16 1SMA5930B 1SMB5930B
18 1SMA5931B 1SMB5931B
20 1SMA5932B 1SMB5932B
22 1SMA5933B 1SMB5933B
24 1SMA5934B 1SMB5934B
27 1SMA5935B 1SMB5935B
30 1SMA5936B 1SMB5936B
33 1SMA5937B 1SMB5937B
36 1SMA5938B 1SMB5938B
39 1SMA5939B 1SMB5939B
43 1SMA5940B 1SMB5940B
a7 1SMA5941B 1SMB5941B
51 1SMA5942B 1SMB5942B
56 1SMA5943B 1SMB5943B
62 1SMB5944B
68 1SMA5945B 1SMB5945B
75 1SMB5946B
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ZENER DIODES - REGULATION IN SURFACE MOUNT (continued)

Surface Mount Packages - 1.5, 3 W (continued)

Nominal 1.5 Watt 3 Watt
Zener
Breakdown
Voltage SMA SMB
/’g
Volts Plast :‘ﬁ
astic -
Case 403B Cg:i‘é‘; "
Cathode = Notch
82 1SMB5947B
91 1SMB5948B
100 1SMB5949B
120 1SMB5951B
130 1SMB5952B
150 1SMB5953B
160 1SMB5954B
180 1SMB5955B
200 1SMB5956B
DUAL ZENERS - DUALS IN SURFACE MOUNT
MMBZ15VDLT1 - Common Cathode Series
SOT-23 Dual Common Cathode Zener; 40 W Peak Power (10 x 1000 pus)
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Bidirectional (Circuit tied to Pins 1 and 2)
Breakdown Voltage Reverse Reverse
Voltage Reverse | Voltage @ lpp
Device Vgr (Note 1) Working Reverse Surge (Clamping Temperature
evic v) @k Peak Leakage Current Voltage) Coefficient of
- (mA) Vrwm Current Ipp Ve VeR
Min Nom | Max ) Ig (nA) (A) ) (mV/°C)
V CASE 318-08 1o—P—]
’ TO-236AB —o0 3
1 LOW PROFILE SOT-23 20—)1—
2
MMBZ15VDL 14.3 15 15.8 1.0 12.8 100 1.9 21.2 12
MMBZ27VCL 25.65 27 28.35 1.0 22 50 1.0 38 26

1. Vggr measured at pulse test current It at an ambient temperature of 25°C.
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DUAL ZENERS - SURFACE MOUNT (continued)
MMBZ5V6ALT1 - Common Anode Series

SOT-23 Dual Common Anode Zener; 24 W Peak Power (10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Unidirectional (Circuit tied to Pins 1 and 3 or Pins 2 and 3)
(VE=0.9V Max @ Ig = 10 mA)

Max Reverse Max Zener Impedance Max
Breakdown Voltage Leakage (Note 3'; Max Reverse Max
Current Reverse | Voltage @ Temp
. Surge lpp .
Device VgRr (Note 2) Current | (Clamping Cooeffcment
(\)] @l IR@ VR Z71@lzr Z7k @ Iz Ipp Voltage) (mv/oBg)
(mA) (uA) (V) (©) (mA) (©) (mA) (R) Ve
Min | Nom | Max )
V CASE 318-08 e
STYLE 12 3
1%’ LOW PROFILE SOT-23 ro— e —°
) PLASTIC

MMBZ5V6AL 5.32 5.6 5.88 20 5.0 3.0 11 1600 | 0.25 3.0 8.0 1.26
MMBZ6V2AL 5.89 6.2 6.51 1.0 0.5 3.0 - - - 2.76 8.7 2.80
MMBZ6V8AL 6.46 6.8 7.14 1.0 0.5 4.5 - - - 25 9.6 3.40
MMBZ9V1AL 8.65 9.1 9.56 1.0 0.3 6.0 - - - 1.7 14 7.50

2. Vpr measured at pulse test current I+ at an ambient temperature of 25°C.
3. Zzt and Zyz are measured by dividing the AC voltage drop across the device by the AC current supplied. The specified limits are
Iziac) = 0.1 Iz(pc), with AC frequency = 1 kHz.

MMBZ5V6ALT1 - Common Anode Series

SOT-23 Dual Common Anode Zener; 40 W Peak Power (10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Unidirectional (Circuit tied to Pins 1 and 3 or Pins 2 and 3)
(VE=0.9V Max @ Ig = 10 mA)

Breakdown Voltage Max
Max Reverse .
Reverse Max Reverse | Volt @ Maximum
Voltage Reverse oftage Temperature
i VgRr (Note 4) ; Surge lpp -
Device v Working Leakage Current | (Clampin Coefficient
@lr Peak Current | Vol tap e)g of Vgr
(MA) | Vewm V) | g (nA) (ZF)’ v 9 (mV/°C)
Min Nom Max ¢
V)
V CASE 318-08 ro— ¢
STYLE 12 3
1%’ LOW PROFILE SOT-23 20— g —°
) PLASTIC
MMBZ12VAL 11.40 12 1260 | 1.0 8.5 200 2.35 17 7.50
MMBZ15VAL 14.25 15 15.75 1.0 12.0 50 1.9 21 12.30
MMBZ18VAL 17.10 18 18.90 1.0 14.5 50 1.6 25 15.30
MMBZ20VAL 19.00 20 21.00 1.0 17.0 50 1.4 28 17.20
MMBZ27VAL 25.65 27 28.35 1.0 22.0 50 1.0 40 24.30
MMBZ33VAL 31.35 33 34.65 1.0 26.0 50 0.87 46 30.40

4. Vg measured at pulse test current I+ at an ambient temperature of 25°C.
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MMBZ27VCW - Common Cathode Series
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SC-70 Dual Common Cathode Zener; 40 W Peak Power (10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
Bidirectional (Circuit tied to Pins 1 and 2)

Breakdown Voltage Reverse Reverse
Voltage Reverse | Voltage @ lpp
Device VgRr (Note 1) Working Reverse Surge (Clamping Temperature
(\)) Peak Leakage Current Voltage) Coefficient of
@k VRwm Current Ipp Ve VBR
Min | Nom | Max | (mA) ) Ir (nA) (A) V) (mV/°C)
CASE 419-04 ‘°_’1_
sC-70 s —0°
MMBZ27VCL | 2565 | 27 |2835| 10 | 22 | s0 | 10 | 38 26
1. Vpgr measured at pulse test current It at an ambient temperature of 25°C.
MMBZ27VAW - Common Anode Series
SC-70 Dual Common Anode Zener; 40 W Peak Power (10 x 1000 pus)
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Bidirectional (Circuit Tied to Pins 1 and 2)
Reverse
Breakdown Voltage Leakage
Current Reverse
Device Var (Note 2) Reverse Voltage @ Ipp Temp
V) @l IR @ VR Surge (Clamping Coefficient of
(mA) (uA) (V) Current Voltage) VBRr
Min ‘ Nom ‘ Max Ipp (A) Ve (V) (mV/°C)
1
CASE 419-04 °_1‘_ s
SC-70 s ¢ —°
MMBZ27VAW ‘ 25.65 ‘ 27 ‘ 28.35 ‘ 1.0 ‘ 50 ‘ 22 ‘ 1.0 ‘ 40 243

2. Vpr measured at pulse test current I+ at an ambient temperature of 25°C.
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TVS - IN AXIAL LEADS
Peak Power Dissipation, 500 W @ 1 ms Surge (10 x 1000 ps) Case 59 (MiniMOSORB ™)

IRSM
IRSM
2 1
CASE 59 (MiniMOSORB™) 0 12 3 4 5 6
PLASTIC Time —= (ms)

Cathode = Polarity Band Surge Current Characterisitcs

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) Vg = 3.5 V Max, I = 35 A Pulse

Working Peak Breakdown Voltage
Reverse VBRr Maximum Maximum Maximum
Voltage (\)) Reverse Reverse Surge Reverse Voltage
VewMm @It Leakage Current Igsy @ Igsm

(V) Min Max Pulse @ VRwm (A) (Clamping Voltage)

(Note 1) Device (Note 2) (mA) IR (UA) (Note 3) Vgsm (V)
5 SA5.0A 6.4 7 10 600 54.3 9.2
6 SAB.0A 6.67 7.37 10 600 48.5 10.3
7 SA7.0A 7.78 8.6 10 150 41.7 12
10 SA10A 1.1 12.3 1 1 29.4 17
12 SA12A 13.3 14.7 1 1 25.1 19.9
13 SA13A 14.4 15.9 1 1 23.2 21.5
15 SA15A 16.7 18.5 1 1 20.6 24.4
16 SA16A 17.8 19.7 1 1 19.2 26
17 SA17A 18.9 20.9 1 1 18.1 27.6
18 SA18A 20 221 1 1 17.2 29.2
20 SA20A 22.2 24.5 1 1 15.4 32.4
24 SA24A 26.7 29.5 1 1 12.8 38.9
26 SA26A 28.9 31.9 1 1 1.9 421
28 SA28A 31.1 34.4 1 1 11 45.4
30 SA30A 33.3 36.8 1 1 10.3 48.4
33 SA33A 36.7 40.6 1 1 9.4 53.3
36 SA36A 40 44.2 1 1 8.6 58.1

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. Vpr measured at pulse test current I+ at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.
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TVS - IN AXIAL LEADS (continued)
Peak Power Dissipation, 600 W @ 1 ms Surge (10 x 1000 ps) Case 17 - SURMETIC® 40 (continued)

IRSM

CASE 17 5 6
PLASTIC

Cathode = Polarity Band

Time — (ms)
Surge Current Characterisitcs

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted) VE = 3.5 V Max, I = 50 A Pulse (except bidirectional
devices).

Breakdown Working Peak
Voltage (Note 2) Reverse Maximum Maximum Maximum
VaR Voltage Reverse Reverse Surge Reverse Voltage
V) @lr VewM Leakage Current Igsy @ Irsm
Pulse V) @ Vrwm (A) (Clamping Voltage)

Nom (mA) Device (Note 1) Ir (uA) (Note 3) Vesm (V)
6.8 10 P6KE6.8A 5.8 1000 57 10.5
7.5 10 PEKE7.5A 6.4 500 53 1.3
10 1 PBKE10A 8.55 10 41 145
12 1 PBKE12A 10.2 5 36 16.7
13 1 PBKE13A 1.1 5 33 18.2
15 1 PBKE15A 12.8 5 28 21.2
16 1 PBKE16A 13.6 5 27 22.5
18 1 PB6KE18A 15.3 5 24 25.2
20 1 PBKE20A 171 5 22 27.7
22 1 P6KE22A 18.8 5 20 30.6
24 1 PBKE24A 20.5 5 18 33.2
27 1 PBKE27A 23.1 5 16 37.5
30 1 PB6KE30A 25.6 5 14.4 41.4
33 1 PBKE33A 28.2 5 13.2 45.7
36 1 PEKE36A 30.8 5 12 49.9
39 1 PEKE39A 33.3 5 1.2 53.9
43 1 PEKE43A 36.8 5 10.1 59.3
a7 1 PBKE47A 40.2 5 9.3 64.8
51 1 PBKE51A 43.6 5 8.6 70.1
56 1 PBKE56A 47.8 5 7.8 77
62 1 PEKEG2A 53 5 71 85
68 1 PEKEGBA 58.1 5 6.5 92
75 1 PBKE75A 64.1 5 5.8 103
82 1 PBKE82A 70.1 5 53 113
100 1 P6KE100A 85.5 5 4.4 137
150 1 PE6KE150A 128 5 29 207
160 1 P6KE160A 136 5 2.7 219
180 1 P6KE180A 154 5 2.4 246
200 1 P6KE200A 171 5 2.2 274

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. Vpr measured at pulse test current I+ at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.

http://onsemi.com
169



ON Semiconductor Selector Guide - Diodes

TVS - IN AXIAL LEADS (continued)
Peak Power Dissipation, 1500 W @ 1 ms Surge (10 x 1000 us) Case 41A - MOSORB

—t

0 1234 56

CASE 41A

PLASTIC
Cathode = Polarity Band

Time —> (ms)
Surge Current Characterisitcs

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) VE = 3.5 V Max, Ir = 100 A Pulse

Breakt(:iﬁ;l:: ;;oltage Working Maximum NFItae):::::?
Peak Reverse Voltage
Reverse Maximum Surge @ lrsm
VBr Voltage Reverse Current (Clamping
\' @l VRwm Leakage Irsm Voltage)
Pulse JEDEC ) @ Vrwm (A) VRsm
Nom (mA) Device Device (Note 1) IR (uA) (Note 3) V)
6.8 10 1N6267A 1.5KE6.8A 5.8 1000 143 10.5
7.5 10 1.5KE7.5A 6.4 500 132 1.3
8.2 10 1.5KE8.2A 7.02 200 124 121
10 1 1N6271A 1.5KE10A 8.55 10 103 14.5
11 1 1.5KE11A 9.4 5 96 15.6
12 1 1.5KE12A 10.2 5 90 16.7
13 1 1N6274A 1.5KE13A 1.1 5 82 18.2
15 1 1N6275A 1.5KE15A 12.8 5 71 21.2
16 1 1N6276A 1.5KE16A 13.6 5 67 22.5
18 1 1N6277A 1.5KE18A 15.3 5 59.5 25.2
20 1 1N6278A 1.5KE20A 171 5 54 27.7
22 1 1N6279A 18.8 5 49 30.6
24 1 1N6280A 1.5KE24A 20.5 5 45 33.2
27 1 1N6281A 1.5KE27A 23.1 5 40 37.5
30 1 1N6282A 1.5KE30A 25.6 5 36 41.4
33 1 1N6283A 1.5KE33A 28.2 5 33 45.7
36 1 1N6284A 1.5KE36A 30.8 5 30 49.9
39 1 1N6285A 1.5KE39A 33.3 5 28 53.9
43 1 1N6286A 1.5KE43A 36.8 5 25.3 59.3
a7 1 1N6287A 1.5KE47A 40.2 5 23.2 64.8
51 1 1N6288A 1.5KE51A 43.6 5 21.4 70.1
56 1 1N6289A 1.5KE56A 47.8 5 19.5 77
62 1 1N6290A 1.5KE62A 53 5 17.7 85
68 1 1N6291A 1.5KE68A 58.1 5 16.3 92
75 1 1N6292A 1.5KE75A 64.1 5 14.6 103
82 1 1.5KE82A 70.1 5 13.3 113
91 1 1N6294A 1.5KE91A 77.8 5 12 125
100 1 1N6295A 85.5 5 11 137

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. Vpr measured at pulse test current I+ at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.
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TVS - IN SURFACE MOUNT

1PMT Series Unidirectional Overvoltage Transient Suppressors, 200 W Peak Power @ 1 ms Surge
(10 x 1000 pus)
ELECTRICAL CHARACTERISTICS (T, = 30°C unless otherwise noted) (Vg = 1.25 V @ 200 mA)

Vewm (V) Vgr @ It (V) (Note 2) I Ir @ VRwm Ve @ lpp Ipp (R)
Device Marking | (Note 1) Min ‘ Nom ‘ Max | (mA) (uA) v) (Note 3)
IRSM
IRSM
‘ POWERMITE® >
% CASE 457
PLASTIC 012 3 4 56

Time — (ms)
Surge Current Characterisitcs

1PMT5.0A MKE 5.0 6.4 6.7 7.0 10 800 9.2 19
1PMT7.0A MKM 7.0 7.78 8.2 8.6 10 500 12 14.6
1PMT12A MLE 12 13.3 14 14.7 1.0 5.0 19.9 8.8
1PMT16A MLP 16 17.8 18.75 19.7 1.0 5.0 26 7.0
1PMT22A MLX 22 244 25.6 26.9 1.0 5.0 355 4.9
1PMT26A MME 26 28.9 30.4 31.9 1.0 5.0 421 4.2
1PMT33A MMM 33 36.7 38.7 40.6 1.0 5.0 53.3 3.3

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. Vpr measured at pulse test current I+ at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.
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TVS - IN SURFACE MOUNT (continued)

SMF Series Unidirectional Overvoltage Transient Suppressors, 200 W Peak Power @ 1 ms Surge
(10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (T, = 30°C unless otherwise noted) (Vg = 1.25 V @ 200 mA)

Vewm (V) Vgr @ It (V) (Note 2) I Ir @ VRwm Ve @ lpp Ipp (R)
Device Marking | (Note 1) Min ‘ Nom ‘ Max | (mA) (uA) v) (Note 3)
IRSM
IRSM
SOD-123FL 5
‘ CASE 498 .
> PLASTIC R
Time — (ms)
Surge Current Characterisitcs
SMF5.0A KE 5.0 6.4 6.7 7.0 10 400 9.2 16.3
SMF6.0A KG 6.0 6.67 7.02 7.37 10 400 10.3 14.6
SMF7.0A KM 7.0 7.78 8.2 8.6 10 100 12 12.5
SMF7.5A KP 7.5 8.33 8.77 9.21 1.0 50 129 11.6
SMF8.0A KR 8.0 8.89 9.36 9.83 1.0 25 13.6 11
SMF9.0A KV 9.0 10 10.55 1.1 1.0 5.0 15.4 9.7
SMF10A KX 10 1.1 1.7 12.3 1.0 2.5 17 8.8
SMF11A Kz 1 12.2 12.85 13.5 1.0 2.5 18.2 8.2
SMF12A LE 12 13.3 14 14.7 1.0 2.5 19.9 7.5
SMF13A LG 13 14.4 15.15 15.9 1.0 1.0 21.5 7.0
SMF14A LK 14 15.6 16.4 17.2 1.0 1.0 23.2 6.5
SMF15A LM 15 16.7 17.6 18.5 1.0 1.0 24.4 6.1
SMF18A LT 18 20 21 22.1 1.0 1.0 29.2 5.1
SMF20A LV 20 22.2 23.35 24.5 1.0 1.0 32.4 4.6
SMF22A LX 22 24.4 25.6 26.9 1.0 1.0 35.5 4.2
SMF24A LZ 24 26.7 28.1 29.5 1.0 1.0 38.9 3.9
SMF26A ME 26 28.9 30.4 31.9 1.0 1.0 421 3.6
SMF28A MG 28 31.1 32.8 34.4 1.0 1.0 45.4 3.3
SMF30A MK 30 33.3 35.1 36.8 1.0 1.0 48.4 3.1
SMF33A MM 33 36.7 38.7 40.6 1.0 1.0 53.3 2.8
SMF36A MP 36 40 421 44.2 1.0 1.0 58.1 2.6

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. Vpr measured at pulse test current I+ at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform. TVS - in Surface Mount (continued)
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TVS - IN SURFACE MOUNT (continued)

1SMA Series Unidirectional Overvoltage Transient Suppressors; 400 W Peak Power @ 1 ms Surge
(10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) (Vi = 3.5 Volts @ I = 40 A for all types) (Note 4)

Working Breakdown Voltage Maximum Maximum
Peak Reverse Voltage @ Reverse Maximum
Reverse VBr Irsm Surge Current | Reverse Leakage
Voltage VRwm (V) (Min) Ir (Clamping Voltage) Ipp (A) @ VRwm Device
Device (V) (Note 1) (Note 2) mA Ve (V) (Note 3) Ir (UA) Marking
IRSM
RS
SMA 2
Q CASE 403B = —
PLASTIC 0 12 3 4 5 6
Time — (ms)
Surge Current Characterisitcs
1SMA5.0A 5.0 6.4 10 9.2 43.5 400 QE
1SMA6.0A 6.0 6.67 10 10.3 38.8 400 QG
1SMAB.5A 6.5 7.22 10 1.2 35.7 250 QK
1SMAB8.0A 8.0 8.89 1 13.6 29.4 25 QR
1SMA8.5A 8.5 9.44 1 14.4 27.8 5.0 QT
1SMA9.0A 9.0 10 1 15.4 26.0 2.5 Qv
1SMA10A 10 1.1 1 17.0 23.5 2.5 Qx
1SMAT1A 11 12.2 1 18.2 22.0 2.5 Qz
1SMA12A 12 13.3 1 19.9 20.1 25 RE
1SMA13A 13 14.4 1 21.5 18.6 2.5 RG
1SMA15A 15 16.7 1 24.4 16.4 25 RM
1SMA16A 16 17.8 1 26.0 15.4 25 RP
1SMA17A 17 18.9 1 27.6 145 25 RR
1SMA18A 18 20 1 29.2 13.7 25 RT
1SMA20A 20 22.2 1 32.4 12.3 25 RV
1SMA22A 22 24.4 1 35.5 1.3 25 RX
1SMA24A 24 26.7 1 38.9 10.3 2.5 RZ
1SMA26A 26 28.9 1 42.1 9.5 2.5 SE
1SMA28A 28 31.1 1 45.4 8.8 2.5 SG
1SMA30A 30 33.3 1 48.4 8.3 25 SK
1SMA33A 33 36.7 1 53.3 7.5 25 SM
1SMA36A 36 40 1 58.1 6.9 25 SP
1SMA40A 40 44.4 1 64.5 6.2 2.5 SR
1SMA43A 43 47.8 1 69.4 5.8 2.5 ST
1SMA45A 45 50 1 72.2 5.5 2.5 S)Y
1SMA48A 48 53.3 1 77.4 5.2 25 SX
1SMA54A 54 60 1 87.1 4.6 25 TE
1SMA58A 58 64.4 1 93.6 4.8 25 TG
1SMA70A 70 77.8 1 113.0 3.5 2.5 TP

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwnm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

VR measured at pulse test current |t at ambient temperature of 25°C.

10 x 1000 us exponential decay surge waveform.

1/2 sine wave (or equivalent square pulse, PW = 8.3 ms, duty cycle = 4 pulses per minute.

pOD

http://onsemi.com
173



ON Semiconductor Selector Guide - Diodes

TVS - IN SURFACE MOUNT (continued)

1SMA Series Bidirectional Zener Overvoltage Transient Suppressors; 400 W Peak Power @ 1 ms Surge (10 x
1000 ps)

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

Maximum
Working Breakdown Voltage Reverse Voltage Maximum
Peak @ lpsm Reverse Maximum
Reverse VBR (Clamping Surge Current | Reverse Leakage
Voltage VRwm (V) (Min) It Voltage) Ipp (A) @ VRwm Device
Device (V) (Note 1) (Note 2) mA Ve (V) (Note 3) IR (uA) Marking
g SMA '
Q CASE 403B L~
PLASTIC 0 12 3 4 5 6
Time —» (ms)
Surge Current Characterisitcs
1SMA10CA 10 1.1 1 17.0 23.5 2.5 Qxc
1SMA12CA 12 13.3 1 19.9 20.1° 25 REC
1SMA13CA 13 14.4 1 21.5 18.6 25 RGC
1SMA15CA 15 16.7 1 24.4 16.4 25 RMC
1SMA16CA 16 17.8 1 26.0 15.4 25 RPC
1SMA18CA 18 20 1 29.2 13.7 25 RTC
1SMA20CA 20 22.2 1 32.4 12.3 25 RVC
1SMA24CA 24 26.7 1 38.9 10.3 25 RzC
1SMA26CA 26 28.9 1 421 9.5 25 SEC
1SMA28CA 28 31.1 1 45.4 8.8 25 SGC
1SMA30CA 30 333 1 48.4 8.3 25 SKC
1SMA33CA 33 36.7 1 53.3 7.5 25 SMC
1SMA36CA 36 40 1 58.1 6.9 25 SPC
1SMA40CA 40 44.4 1 64.5 6.2 25 SRC
1SMA48CA 48 53.3 1 77.4 5.2 25 SXC
1SMA58CA 58 64.4 1 93.6 43 25 TGC
1SMABOCA 60 66.7 1 96.8 4.1 25 TKC
1SMA70CA 70 77.8 1 113.0 3.5 25 TPC
1SMA78CA 78 86.7 1 126.0 3.2 25 TSC

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. Vpr measured at pulse test current I+ at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.
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TVS - IN SURFACE MOUNT (continued)

1SMB Series Unidirectional Overvoltage Transient Suppressors; 600 W Peak Power @ 1 ms Surge
(10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) (Vg = 3.5 V Max @ Ir = 30 A) (Note 4)

Working Breakdown Voltage Maximum Peak Maximum
Peak Reverse Clamping Pulse Current | Reverse Leakage
Ver @It
Voltage Voltage lop @ VR
VRwM (V) (Min) Ve @ IPP (A) Ir Device
Device (Vo) (Note 1) (Note 2) mA ) (Note 3) (uA) Marking
IRSM
RS
SMB 2 !
CASE 403A b
PLASTIC 012 3 4 5 6
Time —» (ms)
Surge Current Characterisitcs
1SMB5.0A 5.0 6.40 10 9.2 65.2 800 KE
1SMB6.0A 6.0 6.67 10 10.3 58.3 800 KG
1SMB6.5A 6.5 7.22 10 1.2 53.6 500 KK
1SMB7.0A 7.0 7.78 10 12.0 50.0 200 KM
1SMB7.5A 7.5 8.33 1.0 12.9 46.5 100 KP
1SMB8.0A 8.0 8.89 1.0 13.6 441 50 KR
1SMB8.5A 8.5 9.44 1.0 14.4 41.7 10 KT
1SMB9.0A 9.0 10.0 1.0 15.4 39.0 5.0 KV
1SMB10A 10 1.1 1.0 17.0 35.3 5.0 KX
1SMB11A 11 12.2 1.0 18.2 33.0 5.0 Kz
1SMB12A 12 13.3 1.0 19.9 30.2 5.0 LE
1SMB13A 13 14.4 1.0 21.5 27.9 5.0 LG
1SMB14A 14 15.6 1.0 23.2 25.8 5.0 LK
1SMB15A 15 16.7 1.0 24.4 24.0 5.0 LM
1SMB16A 16 17.8 1.0 26.0 23.1 5.0 LP
1SMB17A 17 18.9 1.0 27.6 21.7 5.0 LR
1SMB18A 18 20.0 1.0 29.2 20.5 5.0 LT
1SMB20A 20 22.2 1.0 32.4 18.5 5.0 Lv
1SMB22A 22 24.4 1.0 35.5 16.9 5.0 LX
1SMB24A 24 26.7 1.0 38.9 15.4 5.0 Lz
1SMB26A 26 28.9 1.0 421 14.2 5.0 ME
1SMB28A 28 31.1 1.0 45.4 13.2 5.0 MG
1SMB30A 30 33.3 1.0 48.4 12.4 5.0 MK
1SMB33A 33 36.7 1.0 53.3 1.3 5.0 MM
1SMB36A 36 40.0 1.0 58.1 10.3 5.0 MP
1SMB40A 40 44.4 1.0 64.5 9.3 5.0 MR
1SMB43A 43 47.8 1.0 69.4 8.6 5.0 MT
1SMB45A 45 50.0 1.0 72.7 8.3 5.0 MV
1SMB48A 48 53.3 1.0 77.4 7.7 5.0 MX
1SMB51A 51 56.7 1.0 82.4 7.3 5.0 MZ
1SMB54A 54 60.0 1.0 87.1 6.9 5.0 NE
1SMB58A 58 64.4 1.0 93.6 6.4 5.0 NG
1SMB60A 60 66.7 1.0 96.8 6.2 5.0 NK
1SMB64A 64 711 1.0 103 5.8 5.0 NM
1SMB70A 70 77.8 1.0 113 53 5.0 NP
1SMB75A 75 83.3 1.0 121 4.9 5.0 NR
1SMB85A 85 94.4 1.0 137 4.4 5.0 NV
1SMB90A 90 100 1.0 146 41 5.0 NX
1SMB100A 100 111 1.0 162 3.7 5.0 NZ

. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

VR measured at pulse test current |t at ambient temperature of 25°C.

10 x 1000 us exponential decay surge waveform.

1/2 sine wave (or equivalent square pulse, PW = 8.3 ms, duty cycle = 4 pulses per minute.

pOD
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TVS - IN SURFACE MOUNT (continued)

1SMB Series Unidirectional Overvoltage Transient Suppressors; 600 W Peak Power @ 1 ms Surge
(10 x 1000 ps) (continued)

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) (VF = 3.5V Max @ I = 30 A) (Note 4)

Working Breakdown Voltage Maximum Peak Maximum
Peak Reverse Clamping Pulse Current | Reverse Leakage
Ver@ Iy
Voltage Voltage lop @ VR
VRwM (V) (Min) Ve @ lgp (A) IR Device
Device (V) (Note 1) (Note 2) mA ) (Note 3) (uA) Marking
IRSM
IRSM
SMB 2 :
CASE 403A ——t——r
PLASTIC 0 12 3 4 5 6
Time —» (ms)
Surge Current Characterisitcs
1SMB110A 110 122 1.0 177 3.4 5.0 PE
1SMB120A 120 133 1.0 193 3.1 5.0 PG
1SMB130A 130 144 1.0 209 29 5.0 PK
1SMB150A 150 167 1.0 243 25 5.0 PM
1SMB160A 160 178 1.0 259 2.3 5.0 PP
1SMB170A 170 189 1.0 275 2.2 5.0 PR

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

VR measured at pulse test current |t at ambient temperature of 25°C.

10 x 1000 us exponential decay surge waveform.

1/2 sine wave (or equivalent square pulse, PW = 8.3 ms, duty cycle = 4 pulses per minute.

pOD
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TVS - IN SURFACE MOUNT (continued)

1SMB Series Bidirectional Overvoltage Transient Suppressors; 600 W Peak Power @ 1 ms Surge
(10 x 1000 pus)

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted).

Working Breakdown Voltage Maximum Peak Maximum
Peak Reverse Clamping Pulse Current | Reverse Leakage
Ver @kt
Voltage Voltage lop @ VR
VRwM (V) (Min) Ve @ lgp (A) IR Device
Device (V) (Note 1) (Note 2) (mA) V) (Note 3) (uA) Marking
IRSM
RS
SMB 2 :
CASE 403A ——t—tr—
PLASTIC 0 12 3 4 5 6
Time —» (ms)
Surge Current Characterisitcs
1SMB10CA 10 1.1 1.0 17.0 35.3 5.0 KXC
1SMB11CA 11 12.2 1.0 18.2 33.0 5.0 KzC
1SMB12CA 12 13.3 1.0 19.9 30.2 5.0 LEC
1SMB13CA 13 14.4 1.0 21.5 27.9 5.0 LGC
1SMB14CA 14 15.6 1.0 23.2 25.8 5.0 LKC
1SMB15CA 15 16.7 1.0 24.4 24.0 5.0 LMC
1SMB16CA 16 17.8 1.0 26.0 23.1 5.0 LPC
1SMB17CA 17 18.9 1.0 27.6 21.7 5.0 LRC
1SMB18CA 18 20.0 1.0 29.2 20.5 5.0 LTC
1SMB20CA 20 22.2 1.0 32.4 18.5 5.0 LvC
1SMB22CA 22 24.4 1.0 35.5 16.9 5.0 LXC
1SMB24CA 24 26.7 1.0 38.9 15.4 5.0 LzC
1SMB26CA 26 28.9 1.0 421 14.2 5.0 MEC
1SMB28CA 28 31.1 1.0 45.4 13.2 5.0 MGC
1SMB30CA 30 33.3 1.0 48.4 124 5.0 MKC
1SMB33CA 33 36.7 1.0 53.3 1.3 5.0 MMC
1SMB36CA 36 40.0 1.0 58.1 10.3 5.0 MPC
1SMB40CA 40 44.4 1.0 64.5 9.3 5.0 MRC
1SMB43CA 43 47.8 1.0 69.4 8.6 5.0 MTC
1SMB45CA 45 50.0 1.0 72.7 8.3 5.0 MVC
1SMB48CA 48 53.3 1.0 77.4 7.7 5.0 MXC
1SMB51CA 51 56.7 1.0 82.4 7.3 5.0 MzC
1SMB54CA 54 60.0 1.0 87.1 6.9 5.0 NEC
1SMB58CA 58 64.4 1.0 93.6 6.4 5.0 NGC
1SMB60CA 60 66.7 1.0 96.8 6.2 5.0 NKC
1SMB64CA 64 711 1.0 103 5.8 5.0 NMC
1SMB75CA 75 83.3 1.0 121 4.9 5.0 NRC

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. Vpr measured at pulse test current I+ at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.
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TVS - IN SURFACE MOUNT (continued)

P6SMB Series Unidirectional Overvoltage Transient Suppressors; 600 W Peak Power @ 1 ms Surge
(10 x 1000 ps)
ELECTRICAL CHARACTERISTICS (Tx = 25°C unless otherwise noted) (VF = 3.5 V Max, I = 50 A for all types) (Note 4)

Maximum

Working Maximum | Reverse

Breakdown Voltage Peak Maximum | Reverse Voltage

Reverse Reverse Surge @ lpp
VBr @ I Voltage Leakage Current | (Clamping | Temperature
(V) (Note 2) VRwM @ VRwm Ipp Voltage) Coefficient
(\)] Ir (A) Ve of Vgg Device
Device Min | Nom | Max | (mA) | (Note 1) (uA) (Note 3) (\)) %/°C Marking
IRSM
IRSM
SMB 2 !
CASE 403A T —
PLASTIC 012 3 4 5 6
Time— (ms)
Surge Current Characterisitcs

P6SMB6.8A 6.45 | 68 | 7.14 10 5.8 1000 57 10.5 0.057 6V8A
P6SMB7.5A 713 7.5 7.88 10 6.4 500 53 1.3 0.061 7V5A
P6SMB8.2A 7.79 8.2 8.61 10 7.02 200 50 121 0.065 8V2A
P6SMB9.1A 8.65 9.1 9.55 1 7.78 50 45 13.4 0.068 9V1A
P6SMB10A 9.5 10 10.5 1 8.55 10 41 145 0.073 10A
P6SMB12A 1.4 12 12.6 1 10.2 5 36 16.7 0.078 12A
P6SMB13A 12.4 13 13.7 1 1.1 5 33 18.2 0.081 13A
P6SMB15A 14.3 15 15.8 1 12.8 5 28 21.2 0.084 15A
P6SMB16A 15.2 16 16.8 1 13.6 5 27 22.5 0.086 16A
P6SMB18A 171 18 18.9 1 15.3 5 24 25.2 0.088 18A
P6SMB20A 19 | 20 | 21 1 17.1 5 22 27.7 0.09 20A
P6SMB22A 20.9 22 23.1 1 18.8 5 20 30.6 0.092 22A
P6SMB24A 22.8 24 25.2 1 20.5 5 18 33.2 0.094 24A
P6SMB27A 25.7 27 28.4 1 23.1 5 16 37.5 0.096 27A
P6SMB30A 28.5 30 31.5 1 25.6 5 14.4 41.4 0.097 30A
P6SMB33A 31.4 33 34.7 1 28.2 5 13.2 45.7 0.098 33A
P6SMB36A 34.2 36 37.8 1 30.8 5 12 49.9 0.099 36A
P6SMB39A 37.1 39 41 1 333 5 1.2 53.9 0.1 39A
P6SMB43A 40.9 43 45.2 1 36.8 5 10.1 59.3 0.101 43A
P6SMB47A 44.7 a7 49.4 1 40.2 5 9.3 64.8 0.101 47A
P6SMB51A 48.5 51 53.6 1 43.6 5 8.6 70.1 0.102 51A
P6SMB56A 53.2 56 58.8 1 47.8 5 7.8 77 0.103 56A
P6SMB62A 58.9 62 65.1 1 53 5 71 85 0.104 62A
P6SMB68A 64.6 68 71.4 1 58.1 5 6.5 92 0.104 68A
P6SMB75A 713 75 78.8 1 64.1 5 5.8 103 0.105 75A
P6SMB82A 77.9 82 86.1 1 70.1 5 53 113 0.105 82A
P6SMB91A 86.5 91 95.5 1 77.8 5 4.8 125 0.106 91A
P6SMB100A 95 100 105 1 85.5 5 4.4 137 0.106 100A
P6SMB120A 114 120 126 1 102 5 3.6 165 0.107 120A
P6SMB130A 124 130 137 1 111 5 3.3 179 0.107 130A
P6SMB150A 143 150 158 1 128 5 2.9 207 0.108 150A
P6SMB160A 152 160 168 1 136 5 2.7 219 0.108 160A
P6SMB180A 171 180 189 1 154 5 2.4 246 0.108 180A
P6SMB200A 190 200 210 1 171 5 2.2 274 0.108 200A

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

VR measured at pulse test current |t at ambient temperature of 25°C.

10 x 1000 us exponential decay surge waveform.

1/2 sine wave (or equivalent square pulse, PW = 8.3 ms, duty cycle = 4 pulses per minute.

pOD
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TVS - IN SURFACE MOUNT (continued)

P6SMB Series Bidirectional Overvoltage Transient Suppressors; 600 W Peak Power @ 1 ms Surge
(10 x 1000 ps)
ELECTRICAL CHARACTERISTICS (Tx = 25°C unless otherwise noted)

Maximum
Breakdown Voltage Working Maximum | Reverse
Peak Maximum | Reverse Voltage
Ver @ It Reverse Reverse Surge @ lpp
Volts (Note 2) Voltage Leakage Current | (Clamping | Temperature
VeRwm @ VRwm lpp Voltage) Coefficient
Volts IR Amps Ve of Vgr Device
Device Min [ Nom | Max | mA | (Note 1) uA (Note 3) Volts %/°C Marking
IRSM
IRsM
SMB 2 !
CASE 403A ———t—
PLASTIC 0 12 3 4 5 6
Time —» (ms)
Surge Current Characterisitcs

P6SMB11CA 10.5 1 1.6 1 9.4 5 38 15.6 0.075 11C
P6SMB12CA 1.4 12 12.6 1 10.2 5 36 16.7 0.078 12C
P6SMB15CA 14.3 15 15.8 1 12.8 5 28 21.2 0.084 15C
P6SMB16CA 15.2 16 16.8 1 13.6 5 27 225 0.086 16C
P6SMB18CA 171 18 18.9 1 15.3 5 24 25.2 0.088 18C
P6SMB20CA 19 20 21 1 171 5 22 27.7 0.09 20C
P6SMB22CA 20.9 22 23.1 1 18.8 5 20 30.6 0.092 22C
P6SMB24CA 22.8 24 25.2 1 20.5 5 18 33.2 0.094 24C
P6SMB27CA 25.7 27 28.4 1 23.1 5 16 37.5 0.096 27C
P6SMB30CA 28.5 30 315 1 25.6 5 14.4 41.4 0.097 30C
P6SMB33CA 31.4 33 34.7 1 28.2 5 13.2 45.7 0.098 33C
P6SMB36CA 34.2 36 37.8 1 30.8 5 12 49.9 0.099 36C
P6SMB39CA 37.1 39 41 1 33.3 5 1.2 53.9 0.1 39C
P6SMB43CA 40.9 43 45.2 1 36.8 5 10.1 59.3 0.101 43C
P6SMB47CA 447 a7 49.4 1 40.2 5 9.3 64.8 0.101 47C
P6SMB51CA 48.5 51 53.6 1 43.6 5 8.6 70.1 0.102 51C
P6SMB56CA 53.2 56 58.8 1 47.8 5 7.8 77 0.103 56C
P6SMB62CA 58.9 62 65.1 1 53 5 71 85 0.104 62C
P6SMB68CA 64.6 68 71.4 1 58.1 5 6.5 92 0.104 68C
P6SMB82CA 77.9 82 86.1 1 70.1 5 5.3 113 0.105 82C

1. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

2. Vpr measured at pulse test current I+ at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.
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TVS - IN SURFACE MOUNT (continued)

SMBJ12AO0N Series Bidirectional Overvoltage Transient Suppressors; 600 W Peak Power @ 1 ms Surge (10 x
1000 ps)

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

Breakdown Voltage Working Maximum
Peak Maximum Reverse Maximum
Ver@ It Reverse Reverse Surge Reverse
Volts (Note 2) Voltage Leakage Current Voltage
Vewm Volts @ VRwm lpp Amps | @ lpp (Clamping
Device Min Nom Max mA (Note 1) Ir UA (Note 3) | Voltage) V¢ Volts
IRSM
IRsM
SMB 2
CASE 403A .
PLASTIC 6
Time— (ms)
Surge Current Characterisitcs
SMBJ12A0N | 132 | 13.75 | 143 1 12 5 17.5 15.6

1. A transient suppressor is normally selected according to the Working
greater than the DC or continuous peak operating voltage level.

2. Vpr measured at pulse test current I+ at ambient temperature of 25°C.

3. 10 x 1000 us exponential decay surge waveform.

Peak Reverse Voltage (Vrwwm) Which should be equal to or
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TVS - IN SURFACE MOUNT (continued)

1SMC Series Unidirectional Overvoltage Transient Suppressors; 1500 W Peak Power @ 1 ms Surge (10 x 1000 pus)
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted) (Vg = 3.5 V Max @ Ig = 100 A) (Note 4)

Working Breakdown Voltage
Peak Maximum Peak Maximum
Reverse VBr@ Iy Clamping Pulse Current | Reverse Leakage
Voltage - Voltage lop @ VR
VR Vorljts (N;'") A Ve @ lpp Amps I Device
Device Volts (Note 1) (Note 2) m Volts (Note 3) uA Marking
IRSM
IRsM
SMC 2 :
CASE 403B F——t—1— —t
PLASTIC 0 12 3 4 5 6
Time — (ms)
Surge Current Characterisitcs

1SMC5.0A 5.0 6.40 10 9.2 163.0 1000 GDE
1SMC6.0A 6.0 6.67 10 10.3 145.6 1000 GDG
1SMC6.5A 6.5 7.22 10 1.2 133.9 500 GDK
1SMC7.0A 7.0 7.78 10 12.0 125.0 200 GDM
1SMC7.5A 7.5 8.33 1.0 12.9 116.3 100 GDP
1SMC8.0A 8.0 8.89 1.0 13.6 110.3 50 GDR
1SMC9.0A 9.0 10.0 1.0 15.4 97.4 10 GDV
1SMC10A 10 1.1 1.0 17.0 88.2 5.0 GDX
1SMC12A 12 13.3 1.0 19.9 75.3 5.0 GEE
1SMC13A 13 14.4 1.0 21.5 69.7 5.0 GEG
1SMC14A 14 15.6 1.0 23.2 64.7 5.0 GEK
1SMC15A 15 16.7 1.0 24.4 61.5 5.0 GEM
1SMC16A 16 17.8 1.0 26.0 57.7 5.0 GEP
1SMC17A 17 18.9 1.0 27.6 53.3 5.0 GER
1SMC18A 18 20.0 1.0 29.2 51.4 5.0 GET
1SMC20A 20 22.2 1.0 32.4 46.3 5.0 GEV
1SMC22A 22 24.4 1.0 35.5 42.2 5.0 GEX
1SMC24A 24 26.7 1.0 38.9 38.6 5.0 GEZ
1SMC26A 26 28.9 1.0 421 35.6 5.0 GFE
1SMC28A 28 31.1 1.0 45.4 33.0 5.0 GFG
1SMC30A 30 33.3 1.0 48.4 31.0 5.0 GFK
1SMC33A 33 36.7 1.0 53.3 28.1 5.0 GFM
1SMC36A 36 40.0 1.0 58.1 25.8 5.0 GFP
1SMC40A 40 44.4 1.0 64.5 23.2 5.0 GFR
1SMC43A 43 47.8 1.0 69.4 21.6 5.0 GFT
1SMC48A 48 53.3 1.0 77.4 19.4 5.0 GFX
1SMC51A 51 56.7 1.0 82.4 18.2 5.0 GFz
1SMC54A 54 60.0 1.0 87.1 17.2 5.0 GGE
1SMC58A 58 64.4 1.0 93.6 16.0 5.0 GGG
1SMC60A 60 66.7 1.0 96.8 15.5 5.0 GGK
1SMC64A 64 711 1.0 103 14.6 5.0 GGM
1SMC70A 70 77.8 1.0 113 13.3 5.0 GGP
1SMC75A 75 83.3 1.0 121 12.4 5.0 GGR
1SMC78A 78 86.7 1.0 126 1.4 5.0 GGT

. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwm) wWhich should be equal to or
greater than the DC or continuous peak operating voltage level.

VR measured at pulse test current |t at ambient temperature of 25°C.

10 x 1000 us exponential decay surge waveform.

1/2 sine wave (or equivalent square pulse, PW = 8.3 ms, duty cycle = 4 pulses per minute.

pOD
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TVS - IN SURFACE MOUNT (continued)

1.5 SMC Series Unidirectional Overvoltage Transient Suppressors; 1500 W Peak Power @ 1 ms Surge (10 x
1000 ps)
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) (VF = 3.5 V Max, Ig = 100 A for all types) (Note 4)

Maximum
Working Maximum | Reverse
Breakdown Voltage Peak Maximum | Reverse Voltage
Reverse Reverse Surge @ lpp
VBr @It Voltage Leakage Current | (Clamping | Temperature
Volts (Note 2) Verwm @ Vrwm Ipp Voltage) | Coefficient
Volts Ir Amps Ve of Vgg Device
Device Min | Nom [ Max | mA | (Note 1) uA (Note 3) Volts %/°C Marking
IRSM
lRsm |
SMC 2 :
Q CASE 403 e
PLASTIC 0 12 3 4 5 6
Time— (ms)

Surge Current Characterisitcs

1.5SMC6.8A 6.45 6.8 | 7.14 10 5.8 1000 143 10.5 0.057 6V8A
1.5SMC7.5A 713 75 | 7.88 10 6.4 500 132 1.3 0.061 7V5A
1.5SMC10A 9.5 10 10.5 1 8.55 10 103 14.5 0.073 10A
1.5SMC12A 1.4 12 12.6 1 10.2 5 90 16.7 0.078 12A
1.5SMC13A 12.4 13 13.7 1 1.1 5 82 18.2 0.081 13A
1.5SMC15A 14.3 15 15.8 1 12.8 5 71 21.2 0.084 15A
1.5SMC16A 15.2 16 16.8 1 13.6 5 67 225 0.086 16A
1.5SMC18A 171 18 18.9 1 15.3 5 59.5 252 0.088 18A
1.5SMC20A 19 20 21 1 171 5 54 27.7 0.09 20A
1.5SMC22A 20.9 22 23.1 1 18.8 5 49 30.6 0.092 22A
1.5SMC24A 22.8 24 252 1 20.5 5 45 33.2 0.094 24A
1.5SMC27A 25.7 27 28.4 1 23.1 5 40 375 0.096 27A
1.5SMC30A 28.5 30 315 1 25.6 5 36 41.4 0.097 30A
1.5SMC33A 31.4 33 34.7 1 28.2 5 33 45.7 0.098 33A
1.5SMC36A 34.2 36 37.8 1 30.8 5 30 49.9 0.099 36A
1.5SMC39A 37.1 39 41 1 33.3 5 28 53.9 0.1 39A
1.5SMC43A 40.9 43 452 1 36.8 5 25.3 59.3 0.101 43A
1.5SMC47A 44.7 47 49.4 1 40.2 5 23.2 64.8 0.101 47A
1.5SMC51A 48.5 51 53.6 1 43.6 5 214 70.1 0.102 51A
1.5SMC56A 53.2 56 58.8 1 47.8 5 19.5 77 0.103 56A
1.5SMC62A 58.9 62 65.1 1 53 5 17.7 85 0.104 62A
1.5SMC68A 64.6 68 71.4 1 58.1 5 16.3 92 0.104 68A
1.5SMC75A 71.3 75 78.8 1 64.1 5 14.6 103 0.105 75A
1.5SMC82A 77.9 82 86.1 1 70.1 5 13.3 113 0.105 82A
1.5SMC91A 86.5 91 95.5 1 77.8 5 12 125 0.106 91A

. A transient suppressor is normally selected according to the Working Peak Reverse Voltage (Vrwm) Which should be equal to or
greater than the DC or continuous peak operating voltage level.

VR measured at pulse test current |t at ambient temperature of 25°C.

10 x 1000 us exponential decay surge waveform.

1/2 sine wave (or equivalent square pulse, PW = 8.3 ms, duty cycle = 4 pulses per minute.

pOD
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ESD11N5 - One Line Low Cap
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Single Line TVS/ESD in 0201 DSN; Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

BIDIRECTIONAL

Breakdown Voltage Max Typical
Vgg (Note 5) Reverse Reverse Capacitance
V) Voltage Leakage (pF)
@lr Working Peak Current Ve (V) @ Ipp Pin1to2
Device Min (mA) VRWM (v) IR (ll,A) =1A @ ov
% CASE 152AA 10 ﬂ ]‘ 0 2
DSN2
ESD11N5.0ST5G ‘ 5.8 1.0 5.0 ‘ 1.0 12.0 0.6
5. VR measured at pulse test current It at an ambient temperature of 25°C.
ESD11B5 - One Line
Single Line TVS/ESD in 0201 DSN; Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
BIDIRECTIONAL
Breakdown Voltage Max Typical
Vgg (Note 6) Reverse Reverse Capacitance
V) Voltage Leakage (pF)
@lr Working Peak Current Ve (V) @ Ipp Pin1to2
Device Min (mA) VRWM (v) IR (ll,A) =1A @ ov
% CASE 152AA 10 ﬂ ]‘ o2
DSN2
ESD11B5.0ST5G ‘ 5.8 ‘ 1.0 ‘ 5.0 ‘ 1.0 10.0 12.0
6. VR measured at pulse test current It at an ambient temperature of 25°C.
SDO05 Series
Single Line TVS/ESD in SOD-323; 350 W Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Unidirectional
Max
Breakdown Voltage Reverse
Reverse Max Voltage @
Voltage Max Reverse Ipp Typical
Ver (’\l(v;)te N Working Reverse | Surge | (Clamping | Capacitance
Peak Leakage | Current | Voltage) (pF)
@lr VeRwm Current lpp Ve Pin1to 2
Device Min Nom Max | (mA) (Volts) IR (nA) (A) ) @ 0 Volts
0 2 CASE 477
&/ STYLE 1 1 o—J¢—o 2
’ SOD-323
SD05 6.2 6.75 7.3 1.0 5.0 10 24 14.5 350
SD12 13.3 145 15.75 1.0 12 1.0 15 25 150

7. Vpr measured at pulse test current I+ at an ambient temperature of 25°C.
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TVS/ESD PROTECTION - One Line (continued)
SD12C

Single Line TVS/ESD in SOD-323; 350 W Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

Bidirectional
Max
Breakdown Voltage Reverse
Reverse Max Voltage @
Vgr (Note 8) Volta_ge Max Reverse Ipp ) Typl_cal
v) Working Reverse | Surge | (Clamping | Capacitance
Peak Leakage | Current | Voltage) (pF)
@lr VRwM Current lpp Ve Pin1to2
Device Min Nom Max | (mA) (Volts) IR (nA) (A) ) @ 0 Volts
2
CASE 477
W STYLE 1 1 °_’1_1‘_° 2
’ SOD-323
SD12C ‘ 133 ‘ - ‘ - ‘ 1.0 ‘ 12 ‘ 1.0 ‘ 15 ‘ 24 64
8. VpR measured at pulse test current It at an ambient temperature of 25°C.
ESD5Z Series
Single Line TVS/ESD in SOD-523; 200 W Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Unidirectional
Max
Breakdown Voltage Reverse
Reverse Max Voltage @
Vgr (Note 9) Volta_ge Max Reverse Ipp ) Typl_cal
v) Working Reverse | Surge | (Clamping | Capacitance
Peak Leakage | Current | Voltage) (pF)
@lr VRwM Current lpp Ve Pin1to2
Device Min Nom Max | (mA) (Volts) IR (nA) (A) ) @ 0 Volts
2
0’ CASE 502 ] Ye )
Q SOD-523
1
ESD572.5 4.0 - - 1.0 25 6.0 11 10.9 145
ESD573.3 5.0 - - 1.0 3.3 0.05 1.2 141 105
ESD5275.0 6.2 - - 1.0 5.0 0.05 9.4 18.6 80
ESD576.0 6.8 - - 1.0 6.0 0.01 8.8 20.5 70
ESD5Z77.0 7.5 - - 1.0 7.0 0.01 8.8 22.7 65
ESD5Z712 141 - - 1.0 12 0.01 9.6 25 55

9. VpR measured at pulse test current It at an ambient temperature of 25°C.

http://onsemi.com
184




ON Semiconductor Selector Guide - Diodes

TVS/ESD PROTECTION - One Line (continued)
ESD5B

Single Line TVS/ESD in SOD-523; Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

Bidirectional
Max
Breakdown Voltage Reverse
Max Voltage @
Max Reverse | Typical
\ I PP I
mo(:{a) 1(%) i Reverse Reverse Surge (Clamping | Capacitance
Voltage Leakage Current Voltage) (pF)
@ It | Working Peak Current lpp Ve Pin1to2
Device Min Max (mA) Vewm (V) IR (nA) (A) ) @ 0 Volts
\’ 2 CASE 502 ] M e 2
1& SOD-523
ESD5B5.0S | 58 | - |10 | 5.0 | 1.0 | - | - 32
10.VgR measured at pulse test current |t at an ambient temperature of 25°C.
ESD9X Series

Single Line TVS/ESD in SOD-923; 100 W Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
Unidirectional

Breakdown Max
Voltage Reverse
Max Voltage @
Vg I(V) Reverse Max Reverse Ipp Typical
(Not.l:a Voltage Reverse | Surge | (Clamping | Capacitance
1) Working | Leakage | Current | Voltage) (pF)
@lr Peak Current lpp Ve Pin1to 2
Device Min (mA) | Vrwm (V) I (nA) (A) ) @ 0 Volts
CASE 514AA 1 0—11—0 5
SOD-923
ESD9X3.3S 5.0 1.0 3.3 2.5 9.8 10.4 80
ESD9X5.0S 6.2 1.0 5.0 1.0 8.7 12.3 65
ESD9X12S 13.5 1.0 12 1.0 5.9 23.7 30

11. Vgr measured at pulse test current It at an ambient temperature of 25°C.
ESD9B Series

Single Line TVS/ESD in SOD-923; Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
Bidirectional

Breakdown Voltage Reverse Max Typical
Voltage Reverse Capacitance
\Y/ 1
%‘3 cf:g %D ) T Working Leakage (pF)
@k Peak Current | V¢ (V) @ Pin1to2
Device Min Max | (mA) | Vgrwm (V) IR(nA) |lpp=1A| @O0 Volts
CASE 514AB 1 ﬂ ]‘ o
\ SOD-923
ESD9B3.3 5.0 7.0 1.0 3.3 1.0 10.5 15
ESD9B5.0 5.8 7.8 1.0 5.0 1.0 125 15

12.VgR measured at pulse test current |1 at an ambient temperature of 25°C.
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TVS/ESD PROTECTION - One Line (continued)

ESD9C Series

Single Line TVS/ESD in SOD-923; Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
Unidirectional

Breakdown
Voltage
Vg I(V) Reverse Max Typical
(Not.la-a Voltage Reverse Capacitance
11) Working Leakage (pF)
@It Peak Current Pin1to2
Device Min (mA) | Vrwm (V) IR (nA) @ 0 Volts
‘ CASE 514AB
r
\é SOD-923 1 o——¢—o2
ESD9C3.3 5.0 1.0 3.3 1.0 12.8
ESD9C5.0 11.0 1.0 5.0 0.5 6.0
13.VgR measured at pulse test current |t at an ambient temperature of 25°C.
NUP1105L - LIN Bus Protector
Single Line TVS/ESD in SOT-23; 350 W Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Bidirectional
Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Voltage @
Capacitance Reverse lpp
(PF) @0V, Surge | (Clamping
Vgrg (V) @It I Vewm 1.0 MHz Current | Voltage) Pe;l;tFi’:;ver
Ipp Ve (8x20 psec)
Device Min Nom Max | (mA) | (uA) (\)] Typ Max (R) (\)] (Note 14)
3
\ CASE 318 1 O_’I_
STYLE 27 —o0 3
1 ’ SOT-23 2 o—bl—
2
NUP1105L ‘ 25.7 ‘ - ‘ 28.4 ‘ 1.0 ‘ 0.1 ‘ 24 ‘ - ‘ 30 ‘ 8.0 ‘ 44 350

14.Surge waveform 8 x 20 usec.
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TVS/ESD PROTECTION - Two Line
ESD11A3.3 Series - Two Line
Duel Line TVS/ESD in SOT-1123; Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
Unidirectional

Breakdown Voltage Max Typical
Reverse Reverse Capacitance
ViR (Note 1
sR (Note 15) Voltage Leakage (pF)
@lr Working Peak Current Ve (V) @ Ipp Pin1to2
Device Min (mA) VRWM (v) IR (ll,A) =1A @oV
CASE 524 1 o—d
SOT-1123 ) ¢ o 3
ESD11A3.3DT5G 5.2 1.0 3.3 1.0 7.8 25.0
ESD11A5.0DT5G 6.2 1.0 5.0 0.1 9.5 20.0

15.VgR measured at pulse test current |t at an ambient temperature of 25°C.

SMO05 - Common Anode Series

Two Line TVS/ESD in SOT-23; 300 W Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
Unidirectional

Max
Breakdown Voltage Reverse
Reverse Max Voltage @
Voltage Max Reverse Ipp Typical
Ver ((l\:;))te 16) Working Reverse | Surge | (Clamping | Capacitance
Peak Leakage | Current | Voltage) (pF)
@lr VRwM Current lpp Ve Pin1to3
Device Min Nom Max | (mA) (Volts) IR (uA) (A) ) @ 0 Volts
v CASE 318 ’ q <
STYLE 12
1%’ LOW PROFILE SOT-23 —0 3
) PLASTIC 2 o—d
SMO05 6.2 6.75 7.3 1.0 5.0 10 17 9.8 225
SM12 13.3 145 15.75 1.0 12 1.0 12 19 95
16.VgR measured at pulse test current |t at an ambient temperature of 25°C.
MA3075WAL
Two Line TVS/ESD in SOT-23; Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Unidirectional
Breakdown Voltage Max
Reverse Maximum
VgRr (Note 17) Leakage Temperature
(\%) Current Coefficient
@ It Ir of Vgr
Device Min Nom Max (mA) MA@5V) (mV/°C)

V CASE 318 ]
STYLE 12 o—1¢
1%’ LOW PROFILE SOT-23 ¢ o 3
2
o |

PLASTIC 2

MA3075WAL | 7.2 7.5 | 7.9 | 5, 1.0 | 5.3

17.VgRr measured at pulse test current It at an ambient temperature of 25°C.
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TVS/ESD PROTECTION - Two Line (continued)
NUP2105L - CAN Bus Protector

Two Line TVS/ESD in SOT-23; 350 W Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

Bidirectional
Max
Max Reverse Reverse

Breakdown Voltage Leakage Current ) Max Re- | Voltage @ | Peak Power

Capacitance verse lpp Rating
(PF) @0V, Surge (Clamping | (8x20 usec)

Vgr (V) @It Ir VRwM 1.0 MHz Current Voltage) (Note 18)
Ipp Ve
Device Min Nom Max (mA) (nA) ) Typ | Max (A) V) Watts

§@ T M
CASE 318
—O0 3
1 ’ SOT-23 ) —»
2

NUP2105L | 262 ] - [ 8 [ 10 | o1 | 24 |3 | - | 80 | 44 | 350
18. Surge waveform 8 x 20 usec.
DF3A6.8FU

Two Line TVS/ESD in SC-70; 150 W Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
Unidirectional

Max Reverse Max
Leakage Max Reverse
Breakdown Voltage Current Rseverse Voltage @ Ipp
urge (Clamping
VBr ((l\:;))te 19) Current Voltage)
@k Ir @ VR lpp Ve
Device Min | Nom | Max | (mA) @A) (V) ® )
3 1 H_
CASE 419 L o 3
] SC-70 (SOT-323) 20 1‘
2
DF3A6.8FU | 64 | 68 | 72 | 50 [ 05 | 5.0 | 2.0 | 9.6
19.VgR measured at pulse test current |1 at an ambient temperature of 25°C.
NZL5V6AXV Series

Two Line ESD Protection in SC-89; Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
Unidirectional

Max Reverse
Leakage
Breakdown Voltage Current
VgRr (Note 20)
@ly Ir @ VR
Device Min | Nom | Max (mA) uA) (V)
S CASE 463C 1 o—¢
. —O0 3
é? SC-89 2 o—J¢—
2
1
NZL5V6AXV3 5.32 5.6 5.88 5.0 5.0 3.0
NZL6V8AXV3 6.46 6.8 714 5.0 1.0 4.5
NZL7V5AXV3 712 7.5 7.88 5.0 1.0 5.0

20.VgR measured at pulse test current It at an ambient temperature of 25°C.

http://onsemi.com
188




ON Semiconductor Selector Guide - Diodes

TVS/ESD PROTECTION - Two Line (continued)
nESD3.3D Series
Two Line ESD Protection in SOT-723; Meets IEC61000-4-2, Level 4

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
Unidirectional

Breakdown Voltage Max
Reverse
VgRr (Note 21) Leakage
v) Current
@k I
Device Min Nom Max (mA) (uA) @ Vrww)
3 ] ¢
CASE 631AA 1
STYLE 4 —O0 3
2 SOT-723 2 o—J¢—
1
wESD3.3D 5.0 - - 1.0 1.0
uESD5.0D 6.2 - - 1.0 0.1
uESD6.0D 7.0 - - 1.0 0.1
21.VgRr measured at pulse test current I+ at an ambient temperature of 25°C.
TVS/ESD PROTECTION - Four Line
NUP4000DR2G - Four Line
Four Line TVS/ESD in SO-8; Meets IEC610000-4-C, Level 4
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)
Bidirectional
Breakdown Voltage Max Typical
Reverse Reverse Capacitance
V Note 22
BR ((\;; e22) Voltage Leakage (pF)
@It Working Peak Current Ve(V)@Ilpp | Ve (V)@Ilpp = Pin1to2
Device Min (mA) Verwm (V) Ir (nA) =1A 5A @oV
1 ie-i¢ 1118
-
8 53 CASE 751 20t muld
Falo
\ SO-8 3.:.:4:_1‘_'| oy
4 o e 15
NUP4000DR2G | 16.7 | 10 15.0 1.0 | 240 | 30.0 75.0

22.Vgr measured at pulse test current I+ at an ambient temperature of 25°C.
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LOW CAPACITANCE TVS/ESD PROTECTION - One Line

SLO05 Series
Single Line Low Cap TVS/ESD in SOT-23; 300 W Peak Power (8 x 20 us); Meets IEC61000-4-2, Level 4
Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Re- | Voltage @
Capacitance verse lpp Peak Power
(pF) @0V, Surge (Clamping Rating
Vgr (V) @k Ir Verwm 1.0 MHz Current | Voltage) | (8x20 psec)
Ipp Ve
Device Min Nom Max (mA) (nA) ) Typ | Max (A) V) Watts
w CASE 318 2 o—i4 O't °1
%’ STYLE 26
1 < SOT-23 3
2 (NO)
SL05 6.0 - 8.0 1.0 20 5.0 3.5 5.0 17 11 300
SL12 13.3 - 15.0 1.0 1.0 12 3.5 5.0 12 24 300
SL15 16.7 - 18.5 1.0 1.0 15 3.5 5.0 10 30 300
SL24 26.7 - 29 1.0 1.0 24 3.5 5.0 5.0 55 300
NUP1301ML
Single Line Low Capacitance TVS/ESD in SOT-23; Meets IEC61000-4-2, Level 4
Breakdown Voltage Forward Voltage Capacitance* (pF) @ 0 V,
Vgr (V) @ lpr Vi (V) It 1.0 MHz
Device Min pA Max mA Typ | Max
5 ANODE CATHODE
\ CASE 318 1 °_|‘T’|_° 2
1 ’ SOT-23 3
2 CATHODE/ANODE
USB 2.0
NUP1301ML3 | 70 100 0.855 10 - 0.9
*C; = Between I/O pin and ground.
NUP2114UC
NUP2114UC: Low Capacitance TVS/ESD Protection
Breakdown Ir (MA) @ Clamping Voltage V¢
Vewm (V) Voltage VRwm =5V C (pF) @lpp=1A(V)
Device Max Min Max Typ | Max Max
1/O V%?C
% CASE 318G
) TSSOP-6
®)
1/O
NUP2114UC 5.0 6.0 1.0 0.8 1.0 12
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LOW CAPACITANCE TVS/ESD PROTECTION - One Line (continued)

NUP2114UP

NUP2114UP: Low Capacitance TVS/ESD Protection

ON Semiconductor Selector Guide - Diodes

Breakdown Ir (MA) @ Clamping Voltage V¢
Vewm (V) Voltage VRwm =5V C (pF) @lpp=1A(V)
Device Max Min Max Typ | Max Max
I/q(;) V((;ﬁ;
CASE 463B
N SOT-553
®)
1/O
NUP2114UP 5.0 1.0 0.8 1.0 9.1
ESDIL Series
Single Line Unidirectional TVS/ESD in SOD-923; Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Unidirectional
Breakdown
Voltage
Ver I(V) Reverse Max Typical
@l Voltage Reverse | Capacitance
(Note Working Leakage (pF)
M) @It Peak Current Pin1to2
Device Min (mA) | Vewm (V) IR (uA) @ 0 Volts
Q- CASE 514AB 1 )
é SOD-923 —¢—
ESD9L3.3S 4.8 1.0 3.3 1.0 0.5
ESD9L5.0S 4.4 1.0 5.0 1.0 0.5
23.VgR measured at pulse test current I+ at an ambient temperature of 25°C.
ESD9R Series
Single Line Low Leakage Unidirectional TVS/ESD in SOD-923; Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Unidirectional
Breakdown Voltage Max Typical
Reverse Reverse Capacitance
V| |
Eggcf:;’ @ y Voltage Leakage (0F)
@k Working Peak Current Pin1to2
Device Min (mA) Verwm (V) Ir (NA) @ 0 Volts
Q- CASE 514AB 1 )
é SOD-923 ——o
ESD9R3.3S 48 1.0 | 33 | 1 05

24.\/gg measured at pulse test current I+ at an ambient temperature of 25°C.
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LOW CAPACITANCE TVS/ESD PROTECTION - One Line (continued)

ESD9M Series

Single Line Unidirectional TVS/ESD in SOD-923; Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)

Unidirectional

Breakdown Voltage Max Max
Reverse Reverse Capacitance
V |
?ﬁé:g 1(? : T Voltage Leakage (°F)
@k Working Peak Current Pin1to2
Device Min (mA) Vewm (V) IR (uA) @oV
‘ CASE 514AB ] 5
é SOD-923 o——o
ESD9MS5.0S | 5.8 | 1.0 | 5.0 | 1.0 | 25
25.VgRr measured at pulse test current I+ at an ambient temperature of 25°C.
TVS PROTECTION - Low Capacitance Surface Mount for USB 2.0 and 1.1
ESD Protection Meeting IEC 61000-4-2, 4-4, 4-5
Max Reverse Max
Breakdown Voltage Leakage Current | Capacitance* Max Re- Reverse Peak Power
verse Voltage @ .
(PF) @0V, Rating
. 1.0 MHz Surge lpp (8x20 psec)
Device Vgr (V) @lr Ir VRwm . Current | (Clamping g
Voltage)
Min | Nom | Max | (mA) | (@A) V) Typ | Max E\F)’ (\(f) Watts
VN | 1 6 I N/C
5 4
6 |
S%@L CASE 4198 o 2 51 1o
SC-88
1 2 3 .—N-o
Ve[ 3 [ 1 NeC
USB 2.0
NUP2301MW6 | 70| - | -] - [ or | 25 [ o8 ]15] - -] -
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LOW CAPACITANCE TVS/ESD PROTECTION - Two Line

ESD7L Series - Common Anode Series

Two Line TVS/ESD in SOT-723; Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted)

Unidirectional

Breakdown Voltage Reverse
Y, Voltage Typical
N otBeR1 6) Working Capacitance
Peak (pF)
™ @lr Vewm Ve (V) @ Pin1to2
Device Min (mA) (Volts) lpp=1A @oV
1 o—Y—
CASE 631AA
SOT-723 \¢ —o 3
2
ESD7L5.0 5.4 ‘ 1.0 ‘ 5.0 ‘ 8.4 0.25
26.VgRr measured at pulse test current I+ at an ambient temperature of 25°C.
ESD11L - Common Anode Series
Two Line TVS/ESD in SOT-1123; Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Unidirectional
Breakdown
Voltage
Vv Reverse
(N?)?e Voltage Max Typical
16) Working Reverse | Capacitance
V) Peak Leakage (pF)
@lr Vewm Current Pin1to 2
Device Min (mA) (Volts) IR (nA) @oV
1 o—Y—
CASE 524AA
% SOT-1123 > o—Y—1T © 8
ESD11L5.0 ‘ 5.4 ‘ 1.0 ‘ 5.0 ‘ 1.0 0.25
27.VgRr measured at pulse test current I+ at an ambient temperature of 25°C.
ESD7M Series - Common Anode Series
Two Line TVS/ESD in SOT-723; Meets IEC61000-4-2, Level 4
ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)
Unidirectional
Breakdown Voltage Reverse
Y, Voltage Max Max
N otBeR1 6) Working Reverse Capacitance
V) Peak Leakage (pF)
@k VRwm Current Ve (V) @ Pin1to3
Device Min (mA) (Volts) Ir (uA) lpp=1A @oV
1 o—Y—
CASE 631AA
SOT-723 \¢ o 3
2
ESD7M5.0 5.4 1.0 5.0 ‘ 1.0 ‘ 8.4 2.4

28.VgR measured at pulse test current It at an ambient temperature of 25°C.
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LOW CAPACITANCE TVS/ESD PROTECTION - Two Line (continued)

NUP4114H
NUP4114H - Low Capacitance TVS/ESD Protection; Meets IEC6100-4-2, Level 4
Breakdown Voltage Max Reverse Max Typical
Vg (V) Leakage Clamping Capacitance
Max Reverse Voltage BR @k Current Voltage @ lpp (pF)
Device Vawm V) Min ‘ Nom ‘ Max | (mA) I (1A) =1A Vg (V) @oV
PPk
/0| _1 1.6 |1/O
& CASE 318G e
E@ TSOP-6 wlZhH—»—{5 Vv
1 STYLE 12 jp—bl—
/0 E-” »H 4110
NUP4114H ‘ 5.0 ‘ 6.0 ‘ 75 ‘ ‘ 1.0 ‘ 1.0 ‘ 12.1 0.8
NUP4114UP
NUP4114UP - Low Capacitance TVS/ESD Protection; Meets IEC6100-4-2, Level 4
Breakdown Voltage Max Reverse Max Typical
Vg (V) Leakage Clamping Capacitance
Max Reverse Voltage BR @k Current Voltage @ lpp (pF)
Device Vawm V) Min ‘ Nom ‘ Max | (mA) I (1A) =1A Vg (V) @oV
/0| 1 6 _|1/0
s S CASE 463A wihtal!
L Pl v 25 ve
/ b
Vo By i 41 o
NUP4114UP ‘ 5.0 ‘ 6.0 ‘ ‘ ‘ 1.0 ‘ 1.0 ‘ 1.2 ‘ 0.4
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LOW CAPACITANCE TVS/ESD PROTECTION - Three Line

NUP31115UP

NUP3115UP - Low Capacitance TVS/ESD Protection; Meets IEC6100-4-2, Level 4

Breakdown Voltage Max
Reverse Typical
Vggr (V) Leakage Typ Clamping Capacitance
Max Reverse Voltage @k Current Voltage @ Ipp (pF)
Device Vawm (V) Min | Nom | Max | (mA) IR (nA) =1AVc (V) @ov
Dy D, Ds Vee
68V | 16V
@6 CASE 517AP
> UDFN®6 1.6x1.6
NUP3115UP 55 ‘ 6.4 ‘ 6.8 ‘ 8.0 ‘ 1.0 ‘ 1.0 9.4 0.8
ESDR0502N
ESDRO0502N - Ultra-Low Capacitance TVS/ESD Protection; Meets IEC61000-4-2, Level 4
Breakdown Voltage Max Reverse Max Typical
Vg (V) Leakage Clamping Capacitance
Max Reverse Voltage @k Current Voltage @ lpp (pF)
Device Vawm (V) Min ‘ Nom ‘ Max | (mA) IR (A) =1A Vg (V) @oV
6
CASE 517AA
UDFN6 1 4 A
ESDR0502N 55 ‘ 6.0 ‘ ‘ 1.0 ‘ 1.0 ‘ 0.3
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LOW CAPACITANCE TVS/ESD PROTECTION - Four Line

Four Line Low Cap TVS/ESD Protection in SOT-563; Meets IEC61000-4-2, Level 4

Working
Peak
Reverse | Max Reverse Peak
Voltage Leakage Max Reverse Power Peak
Breakdown Voltage Breakdown Voltage (D4, D2, Current (D4, Leakage Rating Power
(D4, D2, and D3) (Vce) and D3) Dy, and D3) Current (Vcc) (8x20 Rating
Capacitance pnsec) (8x20
Ver Ver (PF)@3.0V, | (D1,D2, | psec)
V) @lr V) @lr Vewm IR | Vewm | IR Vr 1.0 MHz andD3) | (Vce)
Device Min Nom Max (mA) Min Nom Max (mA) (\)] (nA) (\)] (nA) (\)] Typ | Max Watts (mWw)
os [1] 6] anp
s CASE 463A
\ﬁ SOT-563 Dy |Z E D3
1
Vee E+Z| GND
NUP4060AXV6 | 6.2 | 6.8 | 7.2 | 1.0 | 15.3 | 16 | 171 | 5.0 | 5.0 | 0.5 | 3.0 | 0.05 | 1" | 7.0 | 10 | 20 | 200
Four Line Low Cap Bidirectional TVS/ESD Protection in SOT-563; Meets IEC61000-4-2, Level 4
Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Voltage @
Capacitance* | Reverse lpp Peak Power
(pF) @0V, Surge (Clamping Rating
VgRr (V) @It nA VewM 1.0 MHz Current Voltage) | (8x20 psec)
Ipp Ve
Device Min Nom Max | (mA) (nA) V) Typ | Max (A) V) Watts
6 O—P\L—\H—
& CASE 463A 4o ——it—
6
L SOT-563 — 2.5
1 3o— P9
1 O—H—
NUP4102XV6 ‘ 13.6 ‘ - ‘ 17.8 ‘ 1.0 ‘ 100 ‘ 12 ‘ 13 ‘ 15 ‘ 3.0 ‘ 25 ‘ 75
*C; = Between I/O pin and ground.
Four Line Low Cap TVS/ESD Protection; Meets IEC61000-4-2, Level 4
Max
Max Reverse Reverse
Breakdown Voltage Leakage Current Max Voltage @
Capacitance* | Reverse lpp Peak Power
(pF) @0V, Surge (Clamping Rating
Vgr (V) @lr I VRwM 1.0 MHz Current Voltage) | (8x20 usec)
Ipp Ve
Device Min Nom Max | (mA) (nA) V) Typ | Max (A) V) Watts
10 e T8
8\ s CASE 751 2I:I:—1:_1‘_‘||' 7
\@:‘_" SO-8 3¢ 16
) eI
4 e 15
USB 2.0
NUP4201DR2 6.0 - - 1.0 10 5.0 5.0 10 10 12 500
SRDA05-4R2 6.0 - - 1.0 10 5.0 10 15 10 12 500

*C; = Between I/O pin and ground.
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LOW CAPACITANCE TVS/ESD PROTECTION - Four Line (continued)

NUP4112P

NUP4112P - Quad Low Capacitance TVS/ESD Protection; Meets IEC6100-4-2, Level 4

Breakdown Voltage Max Reverse Max Typical
Vg (V) Leakage Clamping Capacitance
Max Reverse Voltage @k Current Voltage @ lpp (pF)
Device Vawm (V) Min ‘ Nom ‘ Max | (mA) IR (A) =1A Vg (V) @oV
6 \’ CASE 463A 1 ¢ Moo
4 SOT-563 co— 3+ o5
3 o—k——ﬂ\—o 4
NUP4012P ‘ 4.0 ‘ 5.2 ‘ 55 ‘ ‘ 1.0 ‘ 1.0 ‘ 9.5 ‘ 0.7
NUP4016

NUP4016 - Quad Ultra-Low Capacitance TVS/ESD Protection; Meets IEC6100-4-2, Level 4, 15 kV Contact
Discharge

Breakdown Voltage Max Reverse Max Typical
Vg (V) Leakage Clamping Capacitance
Max Reverse Voltage @k Current Voltage @ lpp (pF)
Device Vawm (V) Min ‘ Nom ‘ Max | (mA) IR (A) =1A Vg (V) @ovV
1 0—11——)1—0 5
CASE 527AE
O_'
& SOT-953 2
3 o—k——bl—o 4
NUP4016 5.0 ‘ 6.0 ‘ ‘ ‘ 1.0 ‘ 1.0 ‘ ‘ 05
ESDRO0524P
ESDR0524P - Quad Low Capacitance TVS/ESD Protection; Meets IEC6100-4-2, Level 4
Breakdown Voltage Max Reverse Max Typical
Vg (V) Leakage Clamping Capacitance
Max Reverse Voltage @k Current Voltage @ lpp (pF)
Device Vawm (V) Min ‘ Nom ‘ Max | (mA) IR (A) =1A Vg (V) @ovV
1 2
CASE 517BB 4 5
UDFN10
ESDR0524P 5.0 ‘ 6.0 ‘ ‘ ‘ 1.0 ‘ 1.0 ‘ ‘ 05
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INTEGRATED COMMON MODE CHOKE WITH TVS/ESD PROTECTION

NUC2401
NUC2401 - Single Pair Common Mode Choke and TVS/ESD Protection; Meets IEC61000-4-2, Level 4, 12 kV
discharge
Breakdown Voltage Max Reverse Typical
Vg (V) Leakage Common Capacitance
Max Reverse Voltage BR @k Current Mode Cut-Off (pF)
Device Vawm (V) Min ‘ Nom ‘ Max | (mA) IR (UA) Freq faqs @oV
VCC 6 OjL,
8 =
CASE 506BL /01,9 O \AANS O 1/0 8,12
DFN8
1
I/02,100% /_tl_’ A AN O /07,11
NUC2401 5.0 ‘ 6.0 ‘ 7.6 ‘ 8.6 ‘ 1.0 ‘ 2.0 40 MHz 0.8
TVS/ESD PROTECTION, COMMON ANODE - One Line
CM1242 - Single Line TVS/ESD; Meets IEC61000-4-2, Level 4,
19 kV contact discharge for CM1242-07CP
30 kV contact discharge for CM1242-33CP
Small Signal
Typ Max Small Signal Clamping Typical
Breakdown Channel Clamping Voltage Voltage (-ve Capacitance
Voltage @ Leakage (+ve Clamp) @ lpp Clamp) @ lpp = (pF)
Number 10 mA Current =10 mA 10 mA Pin1to2 Package
Device of lines ) I eak (LA) Ve (V) Ve (V) @oV Type
- i |
| |
| |
| |
| |
CM1242-07CP 1 7.6 0.5 9.0 -9.0 5.8 CSP
CM1242-33CP 1 7.6 0.5 8.6 -8.6 55 CSP
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TVS/ESD PROTECTION, COMMON ANODE - Two to Five Lines

CM1218 — Common Anode Series; Meets IEC61000-4-2, Level 4, 15 kV contact discharge

Min Reverse Small Signal Small Signal Typical
Stand-off Max Reverse Clamping Voltage Clamping Voltage Capacitance
Voltage @ Leakage (+ve Clamp) @ lpp (-ve Clamp) @ Ipp = (pF)
Number 1mA Current Ig =10 mA 10 mA Pin1to2 Package
Device of lines V) (nA) Ve (V) Ve (V) @oV Type
CM1218-02 CM1218-03 CM1218-04 CM1218-F4 CM1218-05

VIN VIN
3 4 3 5 4 6 5 4 6 5 4
1 2 1 2 1 2 3 1 2 3 1 2 3

VIN VIN VIN VIN
CM1218-02S0 2 6.1 1.0 6.8 -0.8 7 SOT23-3
CM1218-02S57 2 6.1 1.0 6.8 -0.8 7 SC70-3
CM1218-03SR 3 6.1 1.0 6.8 -0.8 7 SOT143
CM1218-04S0 4 6.1 1.0 6.8 -0.8 7 SOT23-5
CM1218-04SE 4 6.1 1.0 6.8 -0.8 7 SOT-553
CM1218-04S7 4 6.1 1.0 6.8 -0.8 7 SC70-5
CM1218-F4SE 4 6.1 1.0 6.8 -0.8 7 SOT-563
CM1218-C4SE 4 6.1 1.0 6.8 -0.8 7 SOT553
CM1218-H4SE 4 6.1 1.0 6.8 -0.8 7 SOT-563
CM1218-05S0O 5 6.1 1.0 6.8 -0.8 7 SOT23-6
CM1218-05SE 5 6.1 1.0 6.8 -0.8 7 SOT-563
CM1218-05S7 5 6.1 1.0 6.8 -0.8 7 SC70-6

http://onsemi.com

199




ON Semiconductor Selector Guide - Diodes

TVS/ESD PROTECTION, COMMON ANODE - Two to Five Lines (continued)
CM1219 — Common Anode Series; Meets IEC61000-4-2, Level 4, 8 kV contact discharge

Min Reverse Small Signal Small Signal Typical
Stand-off Max Reverse Clamping Voltage Clamping Voltage Capacitance
Voltage @ Leakage (+ve Clamp) @ lpp (-ve Clamp) @ Ipp = (pF)
Number 1mA Current Ig =10 mA 10 mA Pin1to2 Package
Device of lines V) (nA) Ve (V) Ve (V) @oV Type
CM1219-02 CM1219-03 CM1219-04 CM1219-05
VIN
3 4 3 5 4 6 5 4
1 2 1 2 1 2 3 1 2 3
VIN VIN VIN
SOT23-3 SOT-143 SOT23-5/SOT-553 SOT23-6/SOT-563
SC70-3 SC70-5 SC70-6

CM1219-02S0O 2 6.1 1.0 6.8 -0.8 4 SOT23-3

CM1219-02S7 2 6.1 1.0 6.8 -0.8 4 SC70-3

CM1219-03SR 3 6.1 1.0 6.8 -0.8 4 SOT143
CM1219-04S0O 4 6.1 1.0 6.8 -0.8 4 SOT23-5
CM1219-04SE 4 6.1 1.0 6.8 -0.8 4 SOT-553

CM1219-04S7 4 6.1 1.0 6.8 -0.8 4 SC70-5
CM1219-05S0O 5 6.1 1.0 6.8 -0.8 4 SOT23-6
CM1219-05SE 5 6.1 1.0 6.8 -0.8 4 SOT-563

CM1219-05S7 5 6.1 1.0 6.8 -0.8 4 SC70-6

CM1240 — Common Anode Series ESD Protection for USB; Meets IEC61000-4-2, Level 4, 8 kV contact discharge

Max Small Signal
Reverse Clamping Small Signal
Leakage Voltage (+ve Clamping Voltage Typical Capacitance Typical
Current LV Clamp) @ Ipp (-ve Clamp) @ Ipp Capacitance
Number diode Ig =10 mA =10 mA HV diode LV diode Package
Device of lines (nA) Ve (V) Ve (V) @3V (pF) @3V (pF) Type
D1 [1] [ 6] GND
D2 [2] [5]D3
VCC [3] 4] GND
CM1240-F4SE | 3 | 0.4 | 6.8 | 0.8 | 25 6 SOT-563
TVS/ESD PROTECTION, COMMON ANODE - Four or Eight Lines
CM1204 — Common Anode Series; Meets IEC61000-4-2, Level 4,
15 kV contact discharge for CM1204
30 kV contact discharge for CM1244
Breakdown Voltage Signal Clamping Signal Clamping
Max Reverse Voltage (+ve Voltage Typical
VgrR (V) Leakage Clamp) @ lpp = (-ve Clamp) @ Capacitance (pF)
@Iy Current Ig 10 mA lpp =10 MA Pin1to2
Device Min | Nom | Max (mA) (nA) Ve (V) Ve (V) @oV
ESD 1 ESD 2 ESD_3 ESD 4
A1l A3 C1 C3
CSP-5
GND B2 * * /%/ /*/
CM1204-03CP 6.0 0.01 0.1 6.8 -0.8 27
CM1244-04CP 55 0.01 0.1 6.8 -0.8 27
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TVS/ESD PROTECTION, COMMON ANODE - Four or Eight Lines (con
CM1205 — Common Anode Series; Meets IEC61000-4-2, Level 4, 25 kV contact discharge

tinued)

Breakdown Voltage Typical
Max Reverse Max Reverse Capacitance
Vggr (V) Reverse Leakage Voltage @ Ipp (pF)
@lr Voltage Vrwm Current (Clamping Pin1to2
Device Min | Nom | Max (mA) ) IR(nA) Voltage) V¢ (V) @ 0 Volts
B1 B2 B3 B4 B5
CSP-10
Al A2 A3 A4 A5
CM1205 | 56 | 68 | 8 | 10 | 6 0.1 12 39
CM1220 — Common Anode Series; Meets IEC61000-4-2, Level 4, 15 kV contact discharge
Typical
Diode Small Signal Small Signal Typical
Stand-off Max Reverse Clamping Voltage Clamping Voltage Capacitance
Voltage @ Leakage (+ve Clamp) @ lpp (-ve Clamp) @ Ipp = (pF)
Number 10 pA Current Ig =10 mA 10 mA Pin1to2 Package
Device of lines v) (nA) Ve (V) Ve (V) @oV Type
ESD 1 ESD 2 ESD 3 ESD 4 ESD 1 ESD 2 ESD_3 ESD 4 ESD 5 ESD 6 ESD 7 ESD_8
A7 c1 c3 c5 c7

A1 AS C1

IEEE I EEEEEEE

CM1220-04 CM1220-08
CM1220-04CP 4 6.0 1.0 6.8 -0.8 14 CSP-5
CM1220-08CP 8 6.0 1.0 6.8 -0.8 14 CSP-10
CM1248 — Common Anode Series; Meets IEC61000-4-2, Level 4, 15 kV contact discharge
Min Diode Small Signal Small Signal Typical
Stand-off Max Clamping Voltage Clamping Voltage Channel
Voltage @ Leakage (+ve Clamp) @ lpp (-ve Clamp) @ Ipp = Capacitance
Number 10 pA Current Ig =10 mA 10 mA (pF) Package
Device of lines V) (nA) Ve (V) Ve (V) @oV Type
CM1248-04QG CM1248-04S9 CM1248-08DE
VIN
6 5 4 5 4 8 7 6 5
DAP
VN
1 2 3 1 2 3 1 2 3 4
VIN VIN Note: DAP (Die Attach Pad)
is on back-side of chip.
CM1248-04QG 4 55 0.75 6.8 -0.89 10 superDFN
CM1248-04S9 4 55 0.75 6.8 -0.89 10 SOT-953
CM1248-08DE 8 55 0.75 6.8 -0.89 10 uDFN
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TVS/ESD PROTECTION, COMMON ANODE - Four or Eight Lines (continued)
CM1249 — Common Anode Series; Meets IEC61000-4-2, Level 4, 8 kV contact discharge

Small Signal
Small Signal Clamping Typical
Max Clamping Voltage Voltage (-ve Channel
Leakage (+ve Clamp) @ lIpp | Clamp) @ lpp = Capacitance
Number Current Ig =5mA 5mA (pF) Package
Device of lines (nA) Ve (V) Ve (V) @oV Type
CM1249-04
5 4
1 2 3
VIN
CM1249-04S9 4 0.75 8.5 (max) -0.4 5 SOT-953
CM1250 — Common Anode Series; Meets IEC61000-4-2, Level 4, 8 kV contact discharge
Small Signal
Small Signal Clamping Typical
Max Clamping Voltage Voltage (-ve Channel
Leakage (+ve Clamp) @ lIpp | Clamp) @ lpp = Capacitance
Number Current Ig =5mA 5mA (pF) Package
Device of lines (nA) Ve (V) Ve (V) @oVv Type
VIN
6 5 4
1 2 3
VIN
CM1250-04QG 4 0.1 8.5 (max) -0.4 (max) 5 superDFN
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PicoGuard®: LOW CAPACITANCE TVS/ESD PROTECTION - One to Four Lines
CM1282 — Low Capacitance Single Line TVS/ESD Protection; Meets IEC61000-4-2, Level 4, 8 kV contact

discharge
Breakdown Voltage Max Reverse Typical Typical
Vgg (V) Leakage Clamping Capacitance (pF)
@lr Current I pak Voltage @ Ipp = Pin1to2
Device Min | Nom | Max | (mA) (nA) 1A Ve (V) @ovV
T Pin 2
5 Pin 1
CM1282-01D1 | 75 | 9.0 | 11.0 | 10 | 1.0 1 05
CM1214A series — AC Signal ESD Protection; Meets IEC61000-4-2, Level 4
Operating Channel
Supply Voltage Clamping Typical
v Max Reverse Voltage Capacitance (pF)
Number Leakage @lpp=1A Pin1to2 Package
Device of lines Nom Max Current I (uA) Ve (V) @oV Type
CH1 CH1 CH3
] ] ]
1 1 1
CH2 CH2 CH4
CM1214A-01SO CM1214A-02MR

CM1214A-01SO 1 7 1.0 1.3 0.6 SOT23
CM1214A-02MR 2 7 1.0 1.3 0.6 MSOP

CM1213A series — Including Vp and Vn Connections; Meets IEC61000-4-2, Level 4, 8 kV contact discharge

Operating Channel
Supply Channel Clamping
Voltage Max Clamping Voltage Typical
Max Reverse Voltage (+ve (-ve Capacitance
Operating Leakage Transient) Transient) @ (pF)
Number Current Current @lpp=1A lpp=1A Pin1to2 Package
Device of lines Nom Max (nA) IR (uA) Ve (V) Ve (V) @oVv Type
VP VP CH4 VP CH3
L/
CH1 — CH1 — — CH2 A
| |
VN VN CH1 VN CH2
CM1213A-01SO CM1213A-02SR CM1213A-04SO
CM1213A-02SO CM1213A-04MR
CM1213A-04S7
CM1213A-01SO 1 3.3 5.5 8.0 1.0 10 -1.7 0.85 SOT23-3
CM1213A-02SR 2 3.3 55 8.0 1.0 10 -1.7 0.85 SOT143-4
CM1213A-02S0O 2 3.3 5.5 8.0 1.0 10 -1.7 0.85 SOT23-5
CM1213A-04S0O 4 3.3 5.5 8.0 1.0 10 -1.7 0.85 SOT23-6
CM1213A-04S7 4 3.3 5.5 8.0 1.0 10 -1.7 0.85 SC70-6
CM1213A-04MR 4 3.3 55 8.0 1.0 10 -1.7 0.85 MSOP-10
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PicoGuard®: LOW CAPACITANCE TVS/ESD PROTECTION - One to Four Lines

(continued)

CM1215 series — Including Vp and Vn Connections; Meets IEC61000-4-2, Level 4, 15 kV contact discharge

i Channel
Operatin
gupplyg Channel Clamping
Voltage Max Clamping Voltage Typical
Max Reverse Voltage (+ve (-ve Capacitance
) Operating Leakage Transient) Transient) @ (pF)
Number Current Current @lpp=1A lpp=1A Pin1to2 Package
Device of lines Nom | Max (nA) Ir (uA) Ve (V) Ve (V) @oV Type
VP VP CH4 Vp CH3
| |
) PR S
CH1 — CH1 — — CH2
CM1215-02SR ’y ° o
. : CM1215-02S0 +
VN VN CH1 VN CH2
CM1215-01SO CM1215-04S0O

CM1215-01SO 1 3.3 5.5 8 1.0 Vp+1.5 VN-1.5 1.6 SOT23-3
CM1215-02SR 2 3.3 5.5 8 1.0 Vp+1.5 Vn-1.5 1.6 SOT143
CM1215-02SO 2 3.3 5.5 8 1.0 Vp+1.5 VN-1.5 1.6 SOT23-5
CM1215-04S0O 4 3.3 5.5 8 1.0 Vp+1.5 Vn-1.5 1.6 SOT23-6

CM1224 series — Including Vp and Vn Connections; Meets IEC61000-4-2, Level 4, 8 kV contact discharge

Channel Channel
Operating Clamping Clamping
Supply Voltage Voltage
Voltage Max (+ve (-ve Typical
Max Reverse Transient) Transient) Capacitance
(\)) Operating Leakage @ lpp = @ lpp = (PF)
Number Current Current 1A 1A Pin1to2 Package
Device of lines Nom Max (nA) Ir (uA) Ve (V) Ve (V) @oV Type
VP CH4 VP CH3
CH1- — CH2 7 Y
|
VN CH1 VN CH2
CM1224-02SR CM1224-04S0
CM1224-04MR
CM1224-02SR 2 3.3 55 8 1.0 10.0 -1.8 0.7 SOT143-4
CM1224-04S0O 4 3.3 55 8 1.0 10.0 -1.8 0.7 SOT23-6
CM1224-04MR 4 3.3 55 8 1.0 10.0 -1.8 0.7 MSOP-10

CM1293A series — Including Vp and Vn Connections; Meets IEC61000-4-2, Level 4, 8 kV

contact discharge

i Channel
Operatin
gupplyg Channel Clamping
Voltage Max Clamping Voltage
Max Reverse Voltage (+ve (-ve Max
) Operating Leakage Transient) Transient) Capacitance
Number Current Current @lpp=1A @lpp=1A (pF) Package
Device of lines Nom Max (nA) Ir (uA) Ve (V) Ve (V) @oV Type
VP CH4 VP CH3
L/
CH1 — — CH2 A
|
VN CH1 VN CH2
CM1293A-02SO CM1293A-04SO
CM1293A-02SR CM1293A-04MR
CM1293A-02SR 2 33 5.5 8 1.0 9.9 -1.6 2.0 SOT143-4
CM1293A-02S0O 4 3.3 5.5 8 1.0 9.9 -1.6 2.0 SOT23-5
CM1293A-04S0O 2 3.3 5.5 8 1.0 9.9 -1.6 2.0 SOT23-6
CM1293A-04MR 4 3.3 55 8 1.0 9.9 -1.6 2.0 MSOP-10
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(continued)
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CM1225 series — Including Vn Connection; Meets IEC61000-4-2, Level 4, 8 kV contact discharge

. Channel
Operzt;:!tg Seupply Channel Clamping
9 Max Clamping Voltage Typical
Reverse Voltage (+ve (-ve Capacitance
V) Leakage Transient) @ Transient) @ (pF)
Number of Current lpp=1A lpp=1A Pin1to2 Package
Device lines Nom Max IR (uA) Ve (V) Ve (V) @oV Type
CH4 Vp CH3
7%
CH1 VN CH2
CM1224-04DE
CM1225-04DE 4 | | 55 | 1.0 10.0 45 08 UUDFN-10

CM1241 — Dual-Voltage ESD Protection Including Vp and Vn Connections; Meets IEC61000-4-2, Level 4, 8 kV

contact discharge

Small Signal Small Signal
Clamping Clamping
Max Reverse Voltage (+ve Voltage (-ve Typical Typical
Leakage Clamp) @ lpp = Clamp) @ lpp = Capacitance Capacitance
Number Current LV 1A 1A HV diode LV diode Package
Device of lines diode Ig(nA) Ve (V) Ve (V) @3V (pF) @3V (pF) Type
VP (Internal) Vce
OPin 4
Pin 1
CH2 01 7 WY CY .
Pin 3 Note: Pins 5and 6to 8
CH3o
- are connected to a
Pin 5 common substrate.
Pins 6-8
VN GND
CM1241-04D4 3 0.1 9.64 | -1.75 53 1.2 TDFN-8
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PicoGuard®: LOW CAPACITANCE TVS/ESD PROTECTION - Two, Four, Six or Eight

Lines
CM1216 series — Including Vp and Vn Connections; Meets IEC61000-4-2, Level 4, 15 kV contact discharge
Channel
Operating Supply Clamping Channel
Voltage Voltage Clamping
Max (+ve Voltage Typical
v) Max Reverse Transient) (-ve Capacitance
Operating Leakage @ lpp = Transient) @ (pF)
Number Current Current Ig 1A lpp=1A Pin1to2 Package
Device of lines Nom Max (nA) (nA) Ve (V) Ve (V) @oVv Type
CH6 VP CH5 CH4 CH8 CH7 VP CH6 CH5
CH1 CH2 VN CH3 CH1 CH2 CH3 CH4 VN
CM1216-06MR CM1216-08MR
CM1216-06SM
CM1216-06SM 6 3.3 5.5 8 1.0 9.0 -15 1.6 SOIC
CM1216-06MR 6 3.3 5.5 8 1.0 9.0 -15 1.6 MSOP
CM1216-08MR 8 3.3 5.5 8 1.0 9.0 -15 1.6 MSOP

CM1223 series — Including Vp and Vn with Backdrive Protection; Meets IEC61000-4-2, Level 4, 8 kV contact

discharge
Operating Channel
Supply Channel Clamping
Voltage Max Clamping Voltage Typical
Max Reverse Voltage (+ve (-ve Capacitance
v) Operating Leakage Transient) @ Transient) @ (pF)
Number Current Current Ig lpp=1A lpp=1A Pin1to2 Package
Device of lines Nom | Max (nA) (nA) Ve (V) Ve (V) @oV Type
VP CH4 VP CH3 CHs8 CH7 VP CH6 CH5
| | |
o * o o o o o o
VN CH1 VN CH2 CH1 CH2 VN CH3 CH4
CM1223-02S0 CM1223-04S0O CM1223-08MR
CM1223-02SR CM1223-04MR
CM1223-02S0O 2 3.3 5.5 8.0 1.0 8.8 -1.4 1.0 SOT23-5
CM1223-02SR 2 3.3 5.5 8.0 1.0 8.8 -1.4 1.0 SOT143-4
CM1223-04S0O 4 3.3 5.5 8.0 1.0 8.8 -1.4 1.0 SOT23-6
CM1223-04MR 4 3.3 55 8.0 1.0 8.8 -1.4 1.0 MSOP-10
CM1223-08MR 8 3.3 5.5 8.0 1.0 8.8 -1.4 1.0 MSOP-10
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PicoGuard®: LOW CAPACITANCE TVS/ESD PROTECTION - Two, Four, Six or Eight

Lines
CM1230 series — Including Vp and Vn Connections; Meets IEC61000-4-2, Level 4, 8 kV contact discharge
Operating Channel
Supply Channel Clamping
Voltage Max Clamping Voltage Typical
Max Reverse Voltage (+ve (-ve Capacitance
v) Operating Leakage Transient) @ Transient) @ (pF)
Number Current Current Ig lpp=1A lpp=1A Pin1to2 Package
Device of lines Nom Max (nA) (nA) Ve (V) Ve (V) @oVv Type
Vp CH4 Vp CH3 CH8 CH7 Vp CH6 CH5
CH1 — _ CH2 7% 7%
|
VN CH1 VN CH2 CH1 CH2 VN CH3 CH4
CM1230-02CS/CP CM1230-04CS/CP CM1230-08CS/CP
CM1230-02CS 2 3.3 55 8.0 1.0 9.8 -1.8 0.8 CSP-4
CM1230-04CS 4 3.3 55 8.0 1.0 9.8 -1.8 0.8 CSP-6
CM1230-08CS 8 3.3 55 8.0 1.0 9.8 -1.8 0.8 CSP-10

CM1263 series — Including Vp and Vn Connections; Meets IEC61000-4-2, Level 4, 15 kV contact discharge

Operating Channel
Supply Channel Clamping
Voltage Max Clamping Voltage Typical
Max Reverse Voltage (+ve (-ve Capacitance
v) Operating Leakage Transient) @ Transient) @ (pF)
Number Current Current Ig lpp=1A lpp=1A Pin1to2 Package
Device of lines Nom Max (nA) (nA) Ve (V) Ve (V) @oVv Type
Vp CH6 Vp1CH5 CH4 Vp2 CH3
L/ £ £
CH1 — A — CH2 T T
Py
| | | |
VN VN CH1 VN VN CH2 VN
CM1263-02SE CM1263-06DE
CM1263-02SE 2 3.3 55 8 1.0 9.96 -1.6 0.85 SOT553
CM1263 6 3.3 55 8 1.0 9.96 -1.6 0.88 uDFN-12
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PicoGuard-XP®: LOW CAPACITANCE TVS/ESD CLAMP PROTECTION — Two Lines
CM1231 series — ESD Clamp Protection Array; Meets IEC61000-4-2, Level 4, 12 kV contact discharge

Operating Channel
Supply Channel Clamping
Voltage Clamping Voltage Typical
Max Typical Voltage (+ve (-ve Capacitance
v) Operating Series Transient) @ Transient) @ (pF)
Number Current Resistance lpp=1A lpp=1A Pin1to2 Package
Device of lines Nom Max (nA) (Q) Ve (V) Ve (V) @oVv Type
Y Positive Supply Rall
- wee
CM1231 [
=T T-"""—"="""
| F 3 |
Acur | x o = | P
smmesl ) : i ey
I _7_ —; | Protection
|
4%‘ : = | = g I B
1 |
Vi Wi
Srounda Ral
CM1231-02S0 | 2 | 5 | 55 | 1.0 1 9.0 | 1.4 | 15 | SOT23-6

PicoGuard-XS®: LOW CAPACITANCE TVS/ESD CLAMP PROTECTION — Four Pairs
of Differential lines

CM123x series — ESD Clamp Protection Array; Meets IEC61000-4-2, Level 4,
8 kV contact discharge for CM1233, CM1234, CM1235, CM1236
20 kV contact discharge for CM1238

Operatin Channel
P 9 Clamping Channel
Supply .
Voltage Voltage Clamping
Individual Differential (+ve Voltage
Number of Channel Channel Channels Transient) (-ve
Pairs of V) Leakage Single-ended Pair @ lpp = Transient) @ TDFN-16
Differential Current Impedance Impedance 1A lpp=1A Package Size
Device lines Min Max (nA) (Q) (Q) Ve (V) Ve (V) (mm x mm)
= ) ) =% ==
out_z+ > |’::| 'j — in_z2+
LT 2 — . — in_=-
ot 3+ > { } — In_3+
out_3- - : > In_=
e g — 4 ] =
;OO I ™ | 7 O A 8
r T G T 0 T o E—— - v
End > miatched characteristic
mpedance
CM1233-08DE 4 -0.5 5.5 1 50 100 10.0 -1.8 4.0x6.0
CM1234-08DE 4 -0.5 5.5 1 50 100 9 -1.5 4.0x6.0
CM1235-08DE 4 -0.5 55 1 50 100 9.2 -1.6 1.7x4.0
CM1236-08DE 4 -0.5 55 1 50 100 9.2 -1.6 40x6.0
CM1238-08DE 4 -0.5 55 1 50 100 10.0 -1.9 1.6 X4.0
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MediaGuard®: HDMI PORT PROTECTION AND INTERFACE DEVICES

CM20xx series — HDMI Port Source and Sink
Protection and Interface Devices; Meets IEC61000-4-2, Level 4, 8 kV contact discharge

HDMI (Source # of pairs of # of pairs of DDC Active CEC Slew Backdrive Level Package
Device or Sink ?) Data Channel Clock Channel Pull-up Rate control Protection Shifters Type
T ESD_BYP Electrical Schematic
’f —4—c 5\_SUPPLY
TMOS_D2+ o TMDS_D1+ TMDE_Do+ TMDS_CK+ o -
TMDS_GND TMDS_GND TMDS_GND @ TMOS_GND
TMDS_D2- o B TMDS_D1-c¢ B TMDS_Do- o TMDS_CK- o
LV SUPFLY o LV BUPPLY o+
= rFy r
CE_REMOTE IN o—F £ 1o CE REMOTE OUT | DOC_DAT_IN o— F{— DOC_DAT_OUT
Fy Fy
LV SUPPLY LW SUPFLY

= FY - =
DOC_CLK N &— To— DDC_CLK_OUT  HOTPLUG_DET_IN o— ™4—o HOTPLUG_DET_OUT
P L

] 1
SV_SUPPLY « > SV_OUT
s EWITCH T
CM2020-00TR Source 3 1 No No Yes Yes 38-TSSOP
CM2020-01TR Source 3 1 No No Yes Yes 38-TSSOP
CM2021-02TR Sink 3 1 No No Yes Yes 38-TSSOP
CM2030-A0TR Source 3 1 Yes Yes Yes Yes 38-TSSOP
CM2031-A0TR Sink 3 1 Yes Yes Yes Yes 38-TSSOP
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VGA PORT PROTECTION AND INTERFACE DEVICES

CM2006 — VGA and DVI-I Port Companion Circuit for TVs and Monitors; Meets IEC61000-4-2, Level 4, 8 kV
contact discharge

# of Video # of Sync DDC Data CEC Slew Backdrive Level Package
Device VGA Lines Lines & CLK Rate control Protection Shifters Type
Electrical Schematic Ve poe BYP Voo
o o] o
B e
—0 DDC_0UT!
7 H» » ODC_OUT2
VIDEO 1 ai—_ 1+ X J_];
VIDED 2 ~% A|lTFT] Ay By
VIDEO 3 05—‘ i | | WA J%—V\‘r
! ;
GND &~ "
+ L—0 syNG ouT2
: GND 4 & SYNC_OUTH
DDC_IN1 cj‘
DDC_IN2 o2
ENABLE o
SYNG_INt o2
SYNC_INZ 02
CM2006-02QR Monitors & 3 2 Yes No Yes Yes 16-QSOP
TVs
CM2009 — VGA and DVI-I Port Companion Circuit for PCs, Graphics Cards and Set Top Boxes; Meets
IEC61000-4-2, Level 4, 8 kV contact discharge
# of Video # of Sync DDC Data & Backdrive Level Package
Device VGA Lines Lines CLK Protection Shifters Rout Type
Electrical Schematic
a
Veo_vineo 2° DDC_OUTH1
o » DDC_OUT2
2 Veo_ooc BYP Vec_swnc
- o (s}
AXA ‘ ¢ € |
VIDEO_1 o~—t by
4 -
VIDEO_2 & — A £ = A n, Y
VIDEO_3 ¢ — FT| | 4 I Nwl ]
AA A T < Y rF Y
anp o=—1 + ® 5 sYNG_oUT2
v s 14 SYNC_OUT
DDC_IN1 -2
DDC_IN2 o
SYNC_IN1 02
SYNC_IN2 012
CM2009-00QR PCs, Graphics Cards 3 2 Yes Yes Yes 65 Q 16-QSOP
& Set Top Boxes
CM2009-02QR PCs, Graphics Cards 3 2 Yes Yes Yes 15Q 16-QSOP
& Set Top Boxes
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IGBTs
VcE(sat) Eas Typ tsc Min

Product Vsryces Typ (V) Ic Max (A) Typ (V) (nd) (ms) Pp Max (W) Package
NGB15N41CL 410 15 1.9 250000 - 107 D2PAK
NGD15N41CL 410 15 1.9 250000 250 107 DPAK
NGP15N41CL 410 15 1.9 250000 - 107 TO-220
NGB8202N 400 20 1.3 250000 - 150 D2PAK
NGD8201N 400 20 1.3 250000 - 125 DPAK
NGB8204N 400 18 1.8 400000 5 115 D2PAK
NGB18N40CLB 400 18 1.8 400000 0.0015 - D2PAK
NGD18N40CLB 400 18 1.8 400000 0.04 115 DPAK
NGB8207AN 365 20 1.75 500000 - 165 D2PAK
NGB8207N 365 20 1.5 500000 - 165 D2PAK
NGB8206N 350 20 1.3 250000 - 150 D2PAK
NGD8205N 350 20 1.3 250000 - 125 DPAK
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JFETs
HIGH-FREQUENCY AMPLIFIERS
Vass Vas(off) Ipss
Re [Yis| Re [Yos| Ciss | Crss NF Vepo Volts mA
mmho umho pF pF dB Volts
N-Channel Min Max Max | Max Max Min Min Max | Min Max Package
J310 12 (Typ) 250 (Typ) 7.5 25 1.5 (Typ) 25 2.0 6.5 24 60
TO-226AA, TO-92
Case 29-11
MMBFJ309L 10 250 5.0 25 4.0 25 1.0 4.0 12 30 ‘
>
MMBFJ310L 8.0 250 5.0 25 4.0 25 2.0 6.5 24 60 TO-236AB
SOT-23
MMBFU310L 10 250 50 | 25 4.0 25 | 25 | 60 | 24 | 60 Case 318-08
Devices listed in bold italic are ON Semiconductor preferred devices.
SWITCHES AND CHOPPERS
Vass Vas(off) Ipss
Rps(on) Ciss Crss Vapo Volts mA ton tort
Q pF pF Volts ns ns
N-Channel P-Channel Max Max Max Min Min Max Min Max | Max | Max Package
J112 - 50 28 5.0 35 1.0 5.0 5.0 - - -
12 TO-226AA, TO-92
MPF4393 - 100 10 3.5 30 - (Typ) 5.0 30 15 55 Case 29-11
MMBF4391L - 30 10 3.5 30 4.0 10 50 150 - -
MMBF4392L - 60 10 3.5 30 2.0 5.0 25 75 - -
>
MMBF4393L - 100 10 3.5 30 0.5 3.0 5.0 30 - -
TO-236AB, SOT-23
- MMBFJ175L 125 11 55 3 | 30 |60 |70 | 60 | - - Case 318-08
- MMBFJ177L 300 - - 30 0.8 25 1.5 20 - -

Devices listed in bold italic are ON Semiconductor preferred devices.
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MOSFETs
MOSFET SURFACE MOUNT
Rps(on) MAX (Q) @ Vgs = Max Rating
Voss as5v/ | 25v/ | 1.8v/ | QgTyp (nC) @ Vgs =
) 10V 50V 27V 1.65V 45V (.0V)/10V Ib(A) | Pp(W) Device Config.
SOT-963 CASE 527AD
Complementary
20 15/50 | 20/ 3.0/ 0.16 0.13 NTUD3169C c
6.0 7.0
N-Channel
20 | | 1.500 | 2,000 | 3.000 | | 0.22 | 0.13 | NTUD3170N | D
P-Channel
20 | | 5.000 | 6.000 | 7.000 | | 0.20 | 0.13 | NTUD3171P | D
SOT-723 CASE 631AA
N-Channel
20 0.550 0700 | 0.900 1.50 0.81 0.28 NTK3134N
8.000 | 13.000 | 20.000 1.50 0.18 0.31 NTK3043N
P-Channel
20 0.900 1.200 | 2.000 1.50 0.54 0.28 NTK3139P
3.400 5300 | 10.000 1.50 0.26 0.28 NTK3142P
SC-75 CASE 463
N-Channel
20 0.230 0275 | 0.070 1.82 0.92 0.30 NTA4153N
3.000 3.500 0.24 0.30 NTA4001N
30 7.000 7.500 0.15 0.30 NTA7002N
P-Channel
20 | | 0.360 | 0.450 | 1.000 | 2.10 | 0.76 | 0.30 | NTA4151P | S
SC-89 CASE 463C
N-Channel
20 | | 0.230 | 0.275 | 0.700 | 1.82 | 0.92 | 0.31 | NTE4153N | s
P-Channel
20 | | 0.360 | 0.450 | 1.000 | 2.10 | 0.76 | 0.31 | NTE4151P | s
SOT-563 CASE 463A
Complementary
20 05509 | 0712 | 0.9/2.0 1.511.7 054/ 0.28 NTZD3155C c
0.43
05509 | 0712 | 0.9/2.0 1.511.7 054/ 0.28 NTZD3156C c
0.43
N-Channel
20 0.550 0.070 | 0.900 1.50 0.54 0.25 NTZD3154N
60 1.500 0.50 0.35 0.25 NTZD5110N
P-Channel
20 0.900 1.200 | 2.000 1.70 0.43 0.28 NTZD3152P
0.150 0200 | 0.240 5.60 0.86 0.21 NTZS3151P
SC-70 CASE 419
N-Channel
20 1.000 1.400 1.40 0.30 0.15 MMBF2201N
25 0.350 0.400 1.20 0.75 0.28 NTS4400N
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MOSFETs
MOSFET SURFACE MOUNT
Rps(on) MAX (®) @ Vgs = Max Rating
Vbss 45V/ 25V/ 1.8V/ Qg Typ (nC) @ Vgs =
) 10V 50V 27v 1.65V 45V (50V)/10V Ip (A) Pp (W) Device Config.
SC-70 CASE 419
N-Channel
30 1.500 2.000 0.90 0.27 0.33 NTS4001N
60 1.000 1.500 0.50 0.35 0.33 2N7002W S
P-Channel
8 0.100 0.140 0.210 6.40 1.40 0.33 NTS2101P S
20 2.200 3.500 2.70 0.30 0.15 MMBF2202P S
0.120 0.160 6.40 1.37 0.33 NTS4101P S
30 0.200 0.200 0.280 1.20 0.29 NTS4173P S
SC-88 (SOT-363) CASE 419B
Complementary
20/8 0.375/ | 0.455/ 0.900 1.3/2.2 0.63/ 0.27 NTJD4105C ¢
0.3 0.46 0.755
20/20 0.375/ | 0.445/ 3.00 0.63/ 0.27 NTJD3158C ¢
0.260 0.5 0.82
30/20 15/ 25/ 09/22 0.25/ 0.27 NTJD4158C ¢
0.260 0.500 0.88
N-Channel
20 0.375 0.445 1.30 0.63 0.27 NTJD4401N D
0.060 0.070 0.085 6.90 3.20 1.00 NTJS3157N S
25 0.350 0.040 0.75 1.00 0.63 NTJS4405N S
30 1.500 2.500 0.90 0.25 0.27 NTJD4001N D
0.060 0.085 2.75 2.60 0.62 NTJS4160N S
60 1.600 2.500 0.70 0.32 0.27 NTJD5121N D
P-Channel
8 0.300 0.460 0.900 2.20 0.78 0.27 NTJD2152P D
12 0.060 0.090 0.160 8.60 3.30 0.63 NTJS3151P S
20 0.260 0.500 1.000 2.20 0.88 0.35 NTJD4152P D
0.060 0.085 0.205 10.00 4.20 1.00 NTJS4151P S
P-Channel Load Switch
8 | | 0.175 | 0.220 | 0.320 | | 1.30 | 0.40 | NTJD1155L | L
SC-74 (SC-59ML) 6 LEAD CASE 318F-05
P-Channel
8 | 0.055 | | | | 55.00 | 3.30 | 0.83 | NTGD1100L | D
UDFNS, 1.6x1.6, 0.5P CASE 517AT
N-Channel
30 | 0.200 | | | | 1.40 | 1.50 | 0.80 | NTLUF4189NZ | D
P-Channel
20 0.085 5.50 3.40 1.50 NTLUS3192PZ
0.250 2.30 1.70 1.00 NTLUD3191PZ
30 0.095 3.10 3.00 0.60 NTLUS4195PZ
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MOSFETs
MOSFET SURFACE MOUNT
Rps(on) MAX (®) @ Vgs = Max Rating
Vbss 45V/ 25V/ 1.8V/ Qg Typ (nC) @ Vgs =
) 10V 50V 27v 1.65V 45V (50V)/10V Ip (A) Pp (W) Device Config.
WDFN6 2*2*.75 (uCool™) CASE 506AN
Complementary
20 0.065 3.70 4.60 2.30 NTLJD3119C C
0.100 4.60 3.20 1.50 NTLJD3183CZ
N-Channel
30 0.070 0.070 0.090 0.125 5.40 3.70 0.71 NTLJD4116N D
0.070 5.40 4.00 2.08 NTLJF4156N
0.035 0.045 0.055 8.50 7.80 1.92 NTLJS4114N S
P-Channel
8 0.036 15.70 8.10 3.30 NTLJS1102P S
12 0.040 12.80 7.70 1.90 NTLJS2103P S
0.100 0.60 0.96 NUS1204MN D
20 0.040 13.00 7.70 3.30 NTLJS3113P S
0.100 0.135 0.200 5.50 3.30 1.47 NTLJD3115P D
0.100 5.50 4.10 2.30 NTLJF3117P F
TSOP-6 CASE 318G
Complementary
20 0.06/ 0.09/ 0.15/0. 5.20 3.5/2.7 1.10 NTGD3149C C
0.11 0.145 22
30 0.09/ 0.125/ 3.70 2.9/2.2 1.10 NTGD4167C C
0.17 0.3
N-Channel
20 0.045 0.055 8.00 5.10 1.00 NTGS3446 S
0.070 0.100 3.80 3.50 1.10 NTGD3148N D
0.024 0.032 13.20 6.20 1.40 NTGS3130N S
30 0.025 0.035 12.00 7.00 1.00 NTGS4141N S
P-Channel
12 0.075 7.00 3.30 2.00 NTGS3433 S
20 0.033 0.040 0.051 18.00 5.80 1.60 NTGS3136P S
0.090 0.135 6.20 3.30 1.00 NTGS3441 S
0.110 0.165 3.25 3.16 0.98 NTGS3441P S
0.065 1.000 7.50 4.40 1.00 NTGS3443 S
30 0.160 0.280 5.60 2.30 1.30 NTGD4161P D
0.100 0.170 9.00 3.50 1.00 NTGS3455 S
0.060 0.110 15.25 4.70 1.25 NTGS4111P S
60 0.110 0.142 18.10 2.90 1.40 NTGS5120P S
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MOSFET SURFACE MOUNT
Rps(on) MAX (®) @ Vgs = Max Rating
Vbss 45V/ 25V/ 1.8V/ Qg Typ (nC) @ Vgs =
) 10V 50V 27v 1.65V 45V (50V)/10V Ip (A) Pp (W) Device Config.
SOT-23 CASE 318
N-Channel
20 0.090 0.130 6.00 0.75 0.40 MGSF1NO2L S
0.085 0.115 3.50 2.80 1.25 MGSF2NO2EL S
1.100 1.400 1.40 0.30 0.23 MMBF0201NL S
0.080 0.105 2.40 3.20 1.25 NTR4501N S
0.050 0.063 0.087 7.30 4.00 1.25 NTR3161N S
30 0.100 0.145 6.00 2.10 0.73 MGSF1NO3L S
1.500 2.000 1.15 0.56 0.83 NTR4003N S
0.110 0.140 3.60 2.50 0.73 NTR4503N S
0.055 0.070 0.110 4.76 4.00 1.25 NTR4170N S
50 3.500 10.000 0.20 0.23 BSS138L S
60 7.500 7.500 0.12 0.23 2N7002L S
1.600 2.500 0.70 0.38 0.42 2N7002K S
2.500 3.000 0.81 0.31 0.30 2N7002E S
5.000 0.50 0.23 MMBF170L S
100 6.000 0.17 0.23 BSS123L S
P-Channel
8 0.052 0.072 0.120 12.00 3.70 0.96 NTR2101P S
20 0.800 1.100 2.18 0.40 0.23 NTR0202PL S
0.180 0.280 2.50 1.00 0.40 NTR1P02 S
0.200 0.350 5.50 1.30 0.40 NTR1PO2L S
0.850 0.120 0.210 7.50 3.20 1.25 NTR4101P S
0.070 0.095 0.120 10.30 3.60 1.25 NTR3162P S
30 0.075 0.110 0.150 15.60 3.50 1.25 NTR4171P S
0.200 0.350 6.00 1.95 1.25 NTR4502P S
50 10.000 6.00 0.13 0.23 BSS84L S
ChipFET™ CASE 1206A
Complementary
20 0.08/ 0.115/ 2.6/3.0 3.1/ 1.13 NTHC5513 C
0.115 0.240 2.1
0.080 0.115/ 2.3/7.4 39/ 1.13 NTHD3100C C
0.110 4.4
0.045/ 0.050/ 0.070/ 7.9/8.9 55/ 1.13 NTHD3102C C
0.080 0.110 0.15 4.2
N-Channel
20 0.075 0.115 2.60 4.10 1.13 NTHD4508N D
0.065 0.105 4.00 4.50 1.13 NTHD5904N D
0.030 0.045 12.00 7.20 1.30 NTHS5404 S
30 0.022 0.077 9.20 4.80 1.50 NTHS4166N S
0.085 0.140 3.60 3.90 1.13 NTHD4502N D
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MOSFET SURFACE MOUNT
Rps(on) MAX (®) @ Vgs = Max Rating
Vbss 45V/ 25V/ 1.8V/ Qg Typ (nC) @ Vgs =
) 10V 50V 27v 1.65V 45V (50V)/10V Ip (A) Pp (W) Device Config.
ChipFET™ CASE 1206A
P-Channel
8 0.058 0.085 0.160 8.00 4.60 1.13 NTHD2102P D
0.025 0.036 0.048 15.00 7.50 1.30 NTHS2101P S
20 0.080 0.110 0.170 7.60 410 1.13 NTHD4102P D
0.155 0.240 3.00 2.10 1.13 NTHD4401P D
0.034 0.040 0.052 25.00 6.70 1.30 NTHS4101P S
0.046 0.070 9.70 5.30 1.30 NTHS5441 S
0.065 0.110 7.50 4.90 1.30 NTHS5443 S
FETKY® P-Channel
20 0.080 0.110 0.170 7.40 4.40 2.10 NTHD3133P F
0.080 0.110 0.170 7.40 4.40 1.13 NTHD3101F F
0.155 0.240 3.00 4.40 1.13 NTHD4PO02F F
Micro8™ CASE 846A
FETKY® P-Channel
20 | | 0.090 | 0.150 10.00 3.30 1.42 NTTD4401FR F
DFN 6 3*3*.85 (uCool™) CASE 506
N-Channel
20 | | 0.060 | 2.90 4.30 1.74 NTLGD3502N D
P-Channel
20 | | 0.140 | 0.225 3.80 3.90 1.60 NTLGF3402P F
SOT-223 CASE 318E
N-Channel
60 1.700 3.20 0.30 0.80 MMFT960 S
0.110 10.60 3.00 2.10 NTF3055100 S
0.120 7.60 3.00 2.10 NTF3055L108 S
0.175 5.10 2.00 2.10 NTF3055L175 S
P-Channel
20 0.050 0.070 15.00 10.00 8.30 NTF6P02 S
30 0.100 0.150 15.00 5.20 3.13 NTF5P03
60 0.170 14.30 2.60 2.30 NTF2955
S0-8 (MiniMOS ™) CASE 751
Complementary
30 0.070/ 0.075/ 11.5/14.2 4.10 2.00 MMDF2C03HD c
0.200 0.300
N-Channel
20 0.090 0.100 12.50 3.80 2.00 MMDF3N02HD D
0.035 0.048 12.00 6.50 2.00 NTMD6N02 D
0.023 0.028 26.00 6.50 250 NTMS7N03 S
25 0.100 0.200 10.60 3.60 2.00 MMDF2N02E D
28 0.008 0.010 23.00 14.00 250 NTMS4503N S
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MOSFETs
MOSFET SURFACE MOUNT
Rps(on) MAX (®) @ Vgs = Max Rating
Vbss 45V/ 25V/ 1.8V/ Qg Typ (nC) @ Vgs =
) 10V 50V 27v 1.65V 45V (50V)/10V Ip (A) Pp (W) Device Config.
SO-8 (MiniMOS™) CASE 751
N-Channel
30 0.004 0.006 36.00 15.00 1.66 NTMS4802N S
0.004 0.006 26.30 17.00 212 NTMS4920N S
0.005 0.006 45.00 18.00 2.50 NTMS4107N S
0.005 0.007 23.30 16.00 2.10 NTMS4935N S
0.006 0.008 24.00 9.80 1.55 NTMS4807N S
0.007 0.009 17.40 13.60 2.00 NTMS4937N S
0.008 0.011 12.40 12.50 2.00 NTMS4939N S
0.009 0.013 12.20 9.90 1.41 NTMS4801N S
0.010 0.016 9.20 7.20 1.37 NTMS4816N S
0.014 0.017 10.00 6.40 1.49 NTMS4872N S
0.020 0.027 7.70 5.10 1.28 NTMD4820N D
0.020 0.027 7.70 6.40 1.29 NTMS4800N S
0.024 0.036 5.20 4.40 1.14 NTMD4840N D
40 0.080 0.100 13.90 3.40 2.00 MMDF3N04HD D
0.034 0.043 20.00 5.80 2.00 NTMD6NO04R2 D
50 0.300 0.500 12.50 2.00 2.00 MMDF1NO5E D
80 0.215 0.245 5.00 1.20 1.00 NTMD6601N D
P-Channel
16 0.100 0.150 10.00 3.85 2.00 NTMD2PO1 D
20 0.160 0.180 15.00 3.30 2.00 MMDF2P02HD D
0.075 0.095 33.00 5.60 2.50 MMSF3P02HD S
0.033 0.050 20.00 7.80 2.00 NTMD6P02 D
0.014 0.020 48.00 10.00 2.50 NTMS10P02 S
0.033 0.048 20.00 7.00 2.50 NTMS5P02 S
30 0.018 0.030 17.00 5.80 1.44 NTMS4176P S
0.012 0.019 29.00 7.10 1.52 NTMS4177P S
0.035 0.050 35.000 37.90 7.00 2.50 MMSF7PO3HD S
FETKY® N-Channel
30 0.032 0.040 19.00 6.00 2.00 NTMD6N03 F
0.032 0.040 19.00 6.00 2.00 NTMSD6N303 F
0.048 0.070 2.80 3.80 1.60 NTMD4884N F
0.012 0.015 10.50 7.20 1.39 NTMS4873N F
FETKY® P-Channel
30 0.095 0.165 2.80 2.60 1.60 NTMD4184P F
0.085 0.125 16.00 3.86 2.00 NTMSD3P303 F
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MOSFETs
MOSFET SURFACE MOUNT
Rps(on) MAX (®) @ Vgs = Max Rating
Vbss 45V/ 25V/ 1.8V/ Qg Typ (nC) @ Vgs =
) 10V 50V 27v 1.65V 45V (50V)/10V Ip (A) Pp (W) Device Config.
WDFN8 3.3 x 3.3, 0.65P (USFL) CASE 511AB
N-Channel
30 0.004 0.006 20.00 79.00 2.20 NTTFS4932N S
0.005 0.007 15.70 75.00 4.60 NTTFS4937N S
0.005 0.008 12.60 69.00 2.20 NTTFS4824N S
0.006 0.009 12.40 56.00 4.48 NTTFS4939N S
0.006 0.011 10.10 46.00 4.42 NTTFS4941N S
0.007 0.011 10.50 57.00 2.10 NTTFS4821N S
0.007 0.011 9.20 41.00 4.35 NTTFS4943N S
0.009 0.013 7.70 34.00 4.30 NTTFS4945N S
0.011 0.018 6.50 50.00 210 NTTFS4823N S
0.012 0.015 15.00 37.00 2.70 NTTFS5820NL S
0.020 0.025 7.70 32.00 2.04 NTTFS4800N S
0.024 0.036 5.20 26.00 2.04 NTTFS4840N S
SO-8FL CASE 488
N-Channel
30 0.002 0.003 39.00 191.00 125.00 NTMFS4833N S
0.002 0.003 34.30 155.00 86.20 NTMFS4852N S
0.002 0.003 47.00 35.00 6.30 NTMFS4108N S
0.003 0.004 25.60 5.80 2.27 NTMFS4845N S
0.003 0.004 32.00 130.00 86.20 NTMFS4834N S
0.003 0.006 20.00 90.00 55.60 NTMFS4836N S
0.003 0.004 22.90 93.00 48.00 NTMFS4935N S
0.003 0.005 21.80 20.30 2.25 NTMFS4846N S
0.004 0.005 37.00 30.00 6.10 NTMFS4119N S
0.004 0.005 22.00 104.00 62.50 NTMFS4835N S
0.004 0.006 15.50 79.00 43.00 NTMFS4936N S
0.004 0.006 19.20 18.00 2.21 NTMFS4847N S
0.005 0.007 15.90 70.00 43.00 NTMFS4937N S
0.005 0.008 14.20 74.00 47.20 NTMFS4837N S
0.005 0.008 15.00 16.10 217 NTMFS4849N S
0.005 0.007 24.00 29.00 6.60 NTMFS4121N S
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MOSFET SURFACE MOUNT
Rps(on) MAX (®) @ Vgs = Max Rating
Vbss 45V/ 25V/ 1.8V/ Qg Typ (nC) @ Vgs =
) 10V 50V 27v 1.65V 45V (50V)/10V Ip (A) Pp (W) Device Config.
SO-8FL CASE 488
N-Channel
30 0.006 0.010 13.00 66.00 41.70 NTMFS4839N S
0.006 0.800 12.70 53.00 30.00 NTMFS4939N S
0.006 0.009 13.50 15.00 2.16 NTMFS4851N S
0.006 0.009 11.30 47.00 25.50 NTMFS4941N S
0.007 10.800 10.70 58.50 5.60 NTMFS4921N S
0.007 0.001 10.70 10.00 2.14 NTMFS4821N S
0.007 0.011 11.50 57.00 41.70 NTMFS4841N S
0.007 0.011 9.20 41.00 22.30 NTMFS4943N S
0.009 0.013 7.80 35.00 19.80 NTMFS4945N S
0.010 0.014 10.00 11.00 2.20 NTMFS4744N S
0.011 0.018 6.00 30.00 32.50 NTMFS4823N S
N-Channel with Integrated Schottky
30 0.002 0.003 39.60 171.00 125.00 NTMFS4897NF F
0.003 0.005 25.60 117.00 74.00 NTMFS4898NF F
0.005 0.008 15.00 75.00 7.18 NTMFS4899NF F
DPAK (TO252) CASE 369X *
N-Channel
24 0.005 0.006 23.60 32.00 110.00 NTD110N02 S
0.005 0.008 21.00 32.00 86.00 NTD95NO2R S
0.005 0.007 17.70 32.00 78.10 NTD85N02R S
0.006 0.009 30.00 80.00 75.00 NTD80N02 S
25 0.005 0.007 18.00 16.80 2.14 NTD4856N S
0.006 0.008 16.00 15.00 2.10 NTD4857N S
0.006 0.008 25.50 78.00 64.00 NTD78N03 S
0.006 0.009 12.80 14.00 2.00 NTD4858N S
0.008 0.011 11.00 13.00 2.00 NTD4860N S
0.008 0.013 13.20 32.00 62.50 NTD70NO3R S
0.009 0.014 9.00 11.30 1.95 NTD4863N S
0.011 0.013 9.50 32.00 58.00 NTD60NO2R S
0.011 0.017 7.20 10.50 1.92 NTD4865N S
0.017 0.023 5.78 32.00 50.00 NTD40NO3R S
0.043 0.006 21.80 18.00 2.24 NTD4855N S
0.045 0.060 3.76 17.10 22.30 NTD23NO3R S
0.095 0.130 1.80 14.00 20.80 NTD14NO3R S
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MOSFET SURFACE MOUNT
Rps(on) MAX (®) @ Vgs = Max Rating
Vbss 45V/ 25V/ 1.8V/ Qg Typ (nC) @ Vgs =
) 10V 50V 27v 1.65V 45V (50V)/10V Ip (A) Pp (W) Device Config.
DPAK (TO252) CASE 369X *
N-Channel
30 0.004 0.006 18.80 79.00 52.00 NTD4904N S
0.004 0.006 30.00 117.00 93.75 NTD4804N S
0.005 0.007 14.00 67.00 44.00 NTD4905N S
0.005 0.007 20.50 88.00 66.00 NTD4805N S
0.006 0.008 11.00 54.00 37.50 NTD4906N S
0.006 0.009 15.00 76.00 60.00 NTD4806N S
0.008 0.012 11.30 63.00 54.60 NTD4808N S
0.008 0.012 7.60 41.00 29.40 NTD4909N S
0.008 0.013 11.00 55.00 35.70 NTD4960N S
0.009 0.014 10.70 58.00 52.00 NTD4809N S
0.009 0.013 12.50 58.00 52.00 NTD4809NH S
0.009 0.013 6.80 37.00 27.30 NTD4910N S
0.010 0.016 9.00 44.00 35.70 NTD4963N S
0.010 0.013 55.00 68.00 75.00 NTD4302 S
0.010 0.016 9.00 54.00 50.00 NTD4810N S
0.010 0.017 8.90 54.00 50.00 NTD4810NH S
0.011 0.015 6.20 32.00 24.00 NTD4913N S
0.013 0.024 6.90 40.00 35.30 NTD4813N S
0.013 0.026 7.10 40.00 35.30 NTD4813NH S
0.015 0.025 6.00 35.00 32.60 NTD4815N S
0.015 0.028 6.40 35.00 32.60 NTD4815NH S
0.031 0.027 13.80 20.00 74.00 NTD20N03L27 S
40 0.004 0.008 75.00 78.00 93.75 NTD5802N S
0.007 0.010 51.00 75.00 83.00 NTD5803N S
0.009 0.012 45.00 69.00 71.00 NTD5804N S
0.010 0.016 33.00 51.00 47.00 NTD5805N S
0.010 0.017 45.00 70.00 100.00 NTD5406N S
0.019 0.026 17.00 33.00 39.00 NTD5806N S
0.026 0.040 20.00 38.00 75.00 NTD5407N S
0.031 0.370 12.60 23.00 33.00 NTD5807N S
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MOSFETs
MOSFET SURFACE MOUNT
Rps(on) MAX (®) @ Vgs = Max Rating
Vbss 45V/ 25V/ 1.8V/ Qg Typ (nC) @ Vgs =
) 10V 50V 27v 1.65V 45V (50V)/10V Ip (A) Pp (W) Device Config.
DPAK (TO252) CASE 369X *
N-Channel
60 0.060 15.30 18.00 55.00 NTD18N06 S
0.065 11.00 18.00 55.00 NTD18NO6L S
0.046 21.20 20.00 60.00 NTD20N06 S
0.048 16.60 20.00 60.00 NTD20NO6L S
0.042 24.00 24.00 62.50 NTD24N06 S
0.045 16.00 24.00 62.50 NTD24NO6L S
0.094 10.90 12.00 48.00 NTD3055094 S
0.150 7.10 9.00 28.80 NTD3055150 S
0.104 7.40 12.00 48.00 NTD3055L104 S
0.170 4.70 9.00 28.50 NTD3055L170 S
0.026 35.00 30.00 68.00 NTD5413N S
0.037 25.00 24.00 55.00 NTD5414N S
0.039 10.00 19.00 30.00 NTD5867NL S
0.028 23.00 32.00 93.75 NTD32N06L S
0.750 1.00 40.00 MLD1NO6CL S
62 0.400 2.00 40.00 MLD2N06CL S
65 0.210 11.00 2.50 NID6002N S
100 0.037 40.00 32.00 100.00 NTD6414AN S
0.052 0.056 20.00 23.00 83.00 NTD6415ANL S
0.055 29.00 23.00 83.00 NTD6415AN S
0.074 0.080 25.00 19.00 71.00 NTD6416ANL S
0.081 20.00 17.00 71.00 NTD6416AN S
0.165 14.00 12.00 53.60 NTD12N10 S
0.146 11.30 12.00 56.60 NTD6600N S
150 0.300 15.00 6.00 20.00 MTD6N15 S
200 0.700 13.70 6.00 50.00 MTD6N20E S
500 1.500 18.50 4.70 83.00 NDDO5N50Z S
600 4.800 10.10 2.20 57.00 NDDO02N60Z S
3.600 12.00 2.60 61.00 NDDO3N60Z S
2.000 19.00 4.00 28.00 NDDO04N60Z S
P-Channel
30 0.072 13.00 25.00 75.00 NTD25P03L S
60 0.450 12.00 5.00 40.00 MTD5P06V S
0.150 15.00 15.50 54.00 NTD20PO6L S
0.180 15.00 12.00 55.00 NTD2955 S
D2PAK (T0O264) CASE 418B
N-Channel
20 0.006 0.009 29.00 90.00 85.00 NTB90N02 S
30 0.008 0.013 13.20 75.00 74.40 NTB75NO3R
0.008 57.00 75.00 125.00 NTB75N03L09
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MOSFETs
MOSFET SURFACE MOUNT
Rps(on) MAX (®) @ Vgs = Max Rating
Vbss 45V/ 25V/ 1.8V/ Qg Typ (nC) @ Vgs =
) 10V 50V 27v 1.65V 45V (50V)/10V Ip (A) Pp (W) Device Config.
D2PAK (TO264) CASE 418B
N-Channel
40 4.500 7.000 125.00 136.00 167.00 NTB5404N S
5.800 8.000 88.00 116.00 150.00 NTB5405N S
60 0.010 92.00 80.00 166.00 NTB5411N S
0.014 66.00 60.00 125.00 NTB5412N S
0.100 7.30 15.00 48.40 NTB18NO6L S
0.046 16.00 30.00 88.20 NTB30NO6L S
0.026 33.00 45.00 125.00 NTB45N06 S
0.028 23.00 45.00 125.00 NTB45N06L S
0.014 62.00 60.00 150.00 NTB60N06 S
0.016 43.20 60.00 150.00 NTB60NO6L S
0.095 92.00 75.00 214.00 NTB75N06 S
100 0.001 120.00 76.00 188.00 NTB6410AN S
0.014 100.00 72.00 188.00 NTB6411AN S
0.018 73.00 58.00 187.00 NTB6412AN S
0.028 51.00 42.00 136.00 NTB6413AN S
0.030 72.00 52.00 178.00 NTB52N10 S
150 0.050 70.00 37.00 178.00 NTB35N15 S
200 0.081 75.00 30.00 214.00 NTB30N20 S
P-Channel
30 25.000 50.00 125.00 MTB50P0O3HDL S
60 80.000 30.00 125.00 MTB30P06V S
0.075 33.00 27.50 120.00 NTB25P06 S
0.140 13.00 18.50 88.00 NTB5605P S
500 6.000 2.00 2.50 MTB2P50E S
ICEPAK CASE 145AX *
N-Channel
25 0.002 0.002 51.30 160.00 65.00 NTMKE4894N S
0.003 0.004 29.50 129.00 65.00 NTMKE4891N S
0.005 0.008 13.10 90.00 65.00 NTMKB4893N S
30 0.002 0.002 51.70 147.00 65.00 NTMKC4890N S
0.002 0.002 51.70 147.00 65.00 NTMKE4890N S
0.003 0.005 31.90 126.00 65.00 NTMKE4892N S
0.007 0.011 10.00 82.00 65.00 NTMKB4895N S
0.008 0.012 10.90 70.00 65.00 NTMKB4896N S
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MOSFETs
MOSFET THROUGH HOLE
Rps(on) MAX (Q) @ Vgs = Max Rating
Vbss 45V/ 25V/ | 18V/ | Qg Typ (nC) @ Vgs =
) 10V 50V 27V 1.65V 45V (.0V)/10V Ib(A) | Pp(W) Device Config.
TO-92 CASE 29
N-Channel
60 5.000 6.000 0.20 0.35 2N7000 S
5.000 0.50 0.35 BS170 S
7.500 0.15 0.40 VN2222LL S
200 14.000 28.000 0.25 0.35 BS107 S
6.000 0.25 0.35 BS107A S
10.000 0.25 0.35 BS108 S
240 10.000 0.20 0.35 VN2410L S
TO-220AB CASE 221A
N-Channel
40 4.500 125.00 136.00 | 167.00 NTP5404NR S
60 6.000 150.00 120.00 | 214.00 NTP5426N S
10.000 92.00 80.00 166.00 NTP5411N S
14.000 66.00 60.00 125.00 NTP5412N S
100 13.000 120.00 76.00 188.00 NTP6410AN S
14.000 100.00 72.00 188.00 NTP6411AN S
18.200 73.00 58.00 167.00 NTP6412AN S
28.000 51.00 42.00 136.00 NTP6413AN S
150 0.050 70.00 37.00 178.00 NTP35N15 S
0.130 39.10 20.00 112.00 MTP20N15E S
P-Channel
30 0.025 74.00 50.00 125.00 MTP50P03HDL S
60 0.196 14.00 12.00 62.50 NTP2955
500 6.000 19.00 2.00 75.00 MTP2P50E
TO-220FP CASE 221D
N-Channel
500 0.850 31.00 7.50 31.00 NDF08N50ZG S
1.500 18.50 5.00 28.00 NDF05N50ZG S
600 0.750 47.00 10.00 36.00 NDF10N60ZG S
1.200 31.00 6.00 31.00 NDF06N60ZG S
2.000 19.00 4.00 28.00 NDF04N60ZG S
3.600 12.00 3.00 24.00 NDF03N60ZG S
4.800 10.10 2.40 23.00 NDF02N60ZG S
620 2.000 19.00 4.40 28.00 NDF04N62ZG S
TO-247 CASE 340K
N-Channel
200 0.075 | | | 85.0 | 32.00 | 180.00 | MTW32N20E S
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PROTECTED MOSFETS

Product (;:T:r?tzl V(sr)pss Min (V) Ip Typ (A) Rps(on) Max (mQ) Pp Max (W) Package
MLD1NO6CL N Channel 60 750 40 DPAK-4
NCV8401D N Channel 42 33 23 1.56 DPAK-4
NCV8402D N Channel 42 2 165 1.62 SOIC-8
NCV8402 N Channel 42 2 165 8.9 SOT-223
NCV8403 N Channel 42 15 53 1.9 DPAK-4, SOT-223
NCV8405 N Channel 42 6 100 1.7 SOT-223
NCV8440 N Channel 52 2.6 95 1.69 SOT-223
NCV8450 - 45 0.8 1000 1.7 SOT-223
NID5004N N Channel 36 6.5 130 25 DPAK-4
NID6002N N Channel 65 6.5 210 25 DPAK-4
NID9NO5CL N Channel 52 9 181 28.8 DPAK-4
NIFONO5CL N Channel 52 2.6 125 1.69 SOT-223
NILMS4501N N Channel 24 9.5 13 2.7 PLLP-4
NIMD6001N N Channel 60 3 130 SOIC-8
NUD4700SN - - - - - POWERMITE
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APPLICATION SPECIFIC RECTIFIERS

Table 1. LOW Vg SCHOTTKY RECTIFIERS

Max Vg @ Rated Ig Max Ig @ Rated Vpgpm

Device lo (A) VRgrm (V) and T¢ = 25°C (V) and T¢ = 25°C (mA)(1) Package
MBRD835L 8.0 35 0.51 1.4 DPAK
MBRD1035CTL 10 35 0.47 2.0 DPAK
MBRD5H100 5.0 100 0.71 0.0035 DPAK
MBRB2515L 25 15 0.45 15 D2PAK
MBRB3030CTL 30 30 0.44 2.0 D2PAK
MBRB2535CTL 25 35 0.47 10 D2PAK
MBRB30H60CT 30 60 0.62 0.3 D2PAK
MBRB8H100 8 100 0.71 0.0045 D2PAK
MBRB20H100CT 20 100 0.77 0.0045 D2PAK
MBRB41H100CT 40 100 0.8 0.01 D2PAK
MBRB60H100CT 60 100 0.84 0.01 D2PAK
MBRB30H30CT-1G 30 30 0.48 0.8 I2PAK
MBRB3045CT-1G 30 45 0.62 0.2 I2PAK
MBRB30H60CT-1G 30 60 0.62 0.3 I2PAK
MBRB41H100CT-1G 40 100 0.80 0.01 I2PAK
MBRM110L 1.0 10 0.365 0.5 POWERMITE®
MBRA210L 2.0 10 0.35 0.7 SMA
MBRA320 3.0 20 0.50 2.0 SMA
MBRS130L 1.0 30 0.395 1.0 SMB
MBRS230L 2.0 30 0.50 1.0 SMB
MBRS2H100 2.0 100 0.79 0.008 SMB
MBRS410L 4.0 10 0.33 5.0 SMC
MBR0520L 0.5 20 0.385 0.25 SOD-123
MBR120LSF 1.0 20 0.45 0.4 SOD-123 Flat Lead
MBR120VLSF 1.0 20 0.34 0.6 SOD-123 Flat Lead
MBR130LSF 1.0 30 0.38 1.0 SOD-123 Flat Lead
MBR30H30CT 30 30 0.48 0.8 TO-220AB
MBR2535CT 30 35 0.62 0.2 TO-220AB
MBR30L45CT 30 45 0.5 0.65 TO-220AB
MBR3045ST 30 45 0.62 0.2 TO-220AB
MBR40L45CT 40 45 0.5 1.2 TO-220AB
MBR60L45CT 60 45 0.55 1.2 TO-220AB
MBR30H60CT 30 60 0.62 0.3 TO-220AB
MBR20H100CTG 20 100 0.77 0.0045 TO-220AB
MBR10H100CTG 10 100 0.73 0.0035 TO-220AB
MBR20L45CT 20 45 0.5 0.5 TO-220AB
MBR30H100CTG 30 100 0.80 0.0045 TO-220AB
MBR41H100CTG 40 100 0.80 0.01 TO-220AB
MBR60H100CTG 60 100 0.84 0.01 TO-220AB
MBR20H150CT 20 150 0.68 @ 125°C 0.05 TO-220AB
MBR2515L 25 15 0.45 15 TO-220AC
MBR2030CTL 20 30 0.52 5.0 TO-220AC
MBR2535CTL 25 35 0.47 5.0 TO-220AC
MBRF2045CT 20 45 0.84 @ 20A 0.1 TO220FP
MBRF30L45CT 30 45 0.5 0.65 TO220FP
MBRF30H60CTG 30 60 0.62 0.3 TO-220FP
MBRF20H100CT 20 100 0.77 0.0045 TO220FP
MBRF30H100CT 30 100 0.8 0.0045 TO220FP
MBRF20H150CT 20 150 0.68 @ 125°C 0.05 TO220FP
MBRF30H150CT 30 150 0.73 @ 125°C 0.06 TO220FP
MBRF20L45CT 20 45 0.5 0.5 TO220FP
MBRF2545CT 25 45 0.7 0.2 TO220FP
MBR4015LWT 40 15 0.42 5.0 TO-247
MBR60L45WT 60 45 0.55 1.2 TO-247
MBR40H100WTG 40 100 0.80 0.01 TO-247

1. Refers to maximum leakage current per leg on “CT” and “WT” suffix devices.
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APPLICATION SPECIFIC RECTIFIERS (continued)
Table 2. LOW LEAKAGE SCHOTTKY RECTIFIERS

Max Ve @ Rated Ig Max Iz @ Rated Vgpm
Device Io (A) Vggrm (V) and T¢ = 25°C (V) and T¢ = 25°C (mA) Package
MBR120ESF 1.0 20 0.53 0.01 SOD-123 FLAT LEAD
MBRM110E 1.0 10 0.53 0.001 POWERMITE®
MBRM120E 1.0 20 0.53 0.01 POWERMITE®
MBRA210E 2.0 10 0.5 0.05 SMA
MBRA120E 1.0 20 0.53 0.01 SMA
MBRS410E 4.0 10 0.5 0.15 SMC
Table 3. HIGH VOLTAGE SCHOTTKY RECTIFIERS
Max Vg @ Rated Ig Max Ig @ Rated Vrgpm
Device lo (A) VRgrm (V) and T¢ = 25°C (V) and T¢ = 25°C (mA)@ Package
MBRS3200 3.0 200 0.84 1.0 SMB
MBRS3201 3.0 200 0.84 1.0 SMC
MBRS4201 4.0 200 0.86 1.0 SMC
MBRB20200CT 20 200 0.9 1.0 D2PAK
MBR20200CT 20 200 0.9 1.0 TO-220AB
MBR40250T 40 250 0.97 0.03 TO-220AB
MBR40250 40 250 0.97 0.03 TO-220AC
MBRF20200CT 20 200 0.9 1.0 TO-200FP
MBRF40250T 40 250 0.97 0.03 TO-220FP
2. Refers to maximum leakage current per leg on “CT” and “WT” suffix devices.
Table 4. MEGAHERTZ™ RECTIFIERS
Max Ve @ Rated I Max Ip @ Rated Vg
Device lo (A) Vgem (V) and T¢ = 25°C (V) and Tg = 25°C (mA)®) | t,, (ns) Package
MURHS160 1.0 600 2.4 0.02 35 SMB
MURHD560 5.0 600 2.7 0.01 30 DPAK
MURHB840CT 8.0 400 2.2 0.01 28 D2PAK
MURHB860CT 8.0 600 2.8 0.01 35 D2PAK
MURH840CT 8.0 400 2.2 0.01 28 TO-220AB
MURH860CT 8.0 600 2.8 0.01 35 TO-220AB
MURHF860CT 8.0 600 2.8 0.01 35 TO-220FP
3. Refers to maximum leakage current per leg on “CT” suffix devices.
Table 5. ULTRASOFT RECTIFIERS (For High Speed Rectification)
Max VE @ lg
Device Io (A) Vggrm (V) and T¢ = 25°C (V) Max t;, (ns) TyMax (°C) Package
MSRD620CT 6.0 200 1.15 55 175 DPAK
MSR860 8.0 600 1.7 120 150 TO-220AC
MSR1560 15 600 1.8 45 150 TO-220AC
MSRF860 8 600 1.7 120 150 TO-220FP
MSRF1560 15 600 1.8 45 150 TO-220FP
Table 6. ENERGY RATED RECTIFIERS
Max Vg @ I Rated Max Ig @ Rated VRgpm Avalanche
Device lo (A) Vgrrm (V) and T¢ = 25°C (V) and T¢ = 25°C (nA) Energy (mJ) Package
MUR180E 1.0 800 1.75 10 10 Case 59-10
MUR1100E 1.0 1000 1.75 10 10 Case 59-10
MUR480E 4.0 800 1.85 25 20 Case 267-05
MUR4100E 4.0 1000 1.85 25 20 Case 267-05
MURS480E 4.0 800 1.85 25 20 SMC
MURS80E 8.0 800 1.8 25 20 TO-220AC
MUR8100E 8.0 1000 1.8 25 20 TO-220AC
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SCHOTTKY RECTIFIERS
Table 7. SURFACE MOUNT SCHOTTKY RECTIFIERS
Max Ve @ lo T, Max Iz
VRRM lo lo Rating Tc =25°C lEsm Max Ty=25°C Max Ig@
V) (A) Condition Device V) (A) (°C) (mA) (mA) Package
20 0.5 T_.=90°C | MBRO520L 0.385 5.5 125 0.250 8.0 @ 100°C
30 0.5 TL=100°C | MBR0530 0.430 55 125 0.130 4.0 @ 100°C CASE 425-04
30 2.0 TL=105°C | MBR230LSF 0.43 40 125 1.0 25 @ 100°C (SOD-123) @
30 1.0 T =65°C | MBR130 0.51 55 125 0.06 4.0 @ 125°C Cathode = Band
40 0.5 T_=115°C | MBR0O540 0.51 5.5 150 0.020 13 @ 100°C
100 1.0 T_=162°C | MBR1H100SF 0.76 50 175 0.04 0.5 @ 125°C
100 2.0 T_=146°C | MBR2H100SF 0.84 50 175 0.04 0.5 @ 125°C
20 1.0 T =140°C | MBR120ESF 0.53 40 150 0.01 1.6 @ 100°C
20 1.0 TL=115°C | MBR120LSF 0.45 50 125 0.4 25 @ 85°C
20 1.0 T_=119°C | MBR120VLSF 0.34 45 125 0.6 15 @ 85°C ‘(:SAOSE')E_‘:Z%;"L‘) \‘6
30 1.0 T =117°C | MBR130LSF 0.38 40 125 1.0 25 @ 100°C
40 1.0 TL=112°C | MBR140SF 0.55 30 125 0.5 25 @ 85°C
10 1.0 Tc = 115°C | MBRM110E 0.53 50 150 0.001 0.5 @ 100°C
10 1.0 Tc =115°C | MBRM110L 0.365 50 125 0.5 60 @ 100°C
20 1.0 Tc = 130°C | MBRM120E 0.53 50 150 0.01 1.6 @ 100°C
20 1.0 Tc=115°C | MBRM120L 0.45 50 125 0.4 25 @85°C | CASE457-04 %
(POWERMITE®)
30 1.0 Tc=135°C | MBRM130L 0.38 50 125 0.41 11 @ 85°C
40 1.0 Tc=110°C | MBRM140 0.55 50 125 0.5 25 @ 85°C
100 1.0 T_=168°C | MBRM1H100 0.76 50 175 0.02 1.0 @ 125°C
100 2.0 TL=160°C | MBRM2H100 0.84 50 175 0.02 1.0 @ 125°C
10 2.0 Tc=125°C | MBRA210E 0.5 100 150 0.05 0.5 @ 100°C
10 2.0 T_=110°C | MBRA210L 0.35 160 125 0.70 60 @ 100°C
20 1.0 TL=125°C | MBRA120E 0.53 40 150 0.01 1.6 @ 100°C
20 3.0 TL=100°C | MBRA320 0.50 80 125 2.0 20 @ 100°C CAS'(ES:;’:)D -02
30 1.0 Tc=105°C | MBRA130L 0.41 25 125 1.0 25@ 100°C | Gathode = Notch
40 1.0 Tc=95°C | MBRA140 0.55 30 125 0.5 10 @ 100°C or Polarity Band
40 3.0 TL=100°C | MBRA340 0.45 100 150 0.3 15 @ 100°C
60 1.0 Tc =105°C | MBRA160 0.51 60 150 0.2 12 @ 125°C
100 1.0 T_=167°C | MBRA1H100 0.76 50 175 0.04 0.5 @ 125°C
100 2.0 TL=150°C | MBRA2H100 0.79 130 175 0.008 1.5@ 125°C
4. AtVRprm
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Table 7. SURFACE MOUNT SCHOTTKY RECTIFIERS (continued)

Max VE @ |o TJ Max IR(S)
VRRM |o |o Rating Rated T¢ = IFSM Max Ty= 25°C
V) (A) Condition Device 25°C (V) (A) (°C) (mA) Max Ig (mA) Package
20 1.0 T, =115°C | MBRS120 0.6 40 125 1.0 10 @ 100°C
30 1.0 T_=120°C | MBRS130L 0.395 40 125 1.0 10 @ 100°C
30 1.0 T_=115°C | MBRS130 0.6 40 125 1.0 10 @ 100°C
30 2.0 Tc =110°C | MBRS230L 0.5 40 125 1.0 75 @ 125°C
40 1.0 T, =115°C | MBRS140 0.6 40 125 1.0 10 @ 100°C
40 15 Tc = 100°C | MBRS1540 0.46 40 125 0.8 57@100°C | CASE 403A-03
40 20 | Tc=100°C | MBRS240L 0.43 25 125 2.0 60 @ 100°C (SMB)
40 20 | To=103°C | MBRS2040L 0.43 70 125 0.80 20@ f00°C | Cathode = Noteh
. c= . : or Polarity Band
60 2.0 T =95°C | MBRS260 0.63 60 125 0.2 12 @ 125°C
90 1.0 T_=163°C | MBRS190 0.75 50 175 0.5 5.0 @ 100°C
100 1.0 T_=163°C | MBRS1100 0.75 50 175 0.5 5.0 @ 100°C
100 2.0 T, =150°C | MBRS2H100 0.79 130 175 0.008 1.5 @ 125°C
200 3.0 T_=120°C | MBRS3200 0.84 100 150 1.0 5.0 @ 100°C
10 4.0 T, =130°C | MBRS410E 0.50 250 150 0.15 4.0 @ 100°C
10 4.0 T_=110°C | MBRS410L 0.33 150 125 5.0 200 @ 100°C
20 3.0 T_=110°C | MBRS320 0.50 80 150 2.0 20 @ 100°C
30 3.0 T_=110°C | MBRS330 0.50 80 150 2.0 20 @ 100°C
40 3.0 T_=110°C | MBRS340 0.5 80 150 2.0 20 @ 100°C CASE 403-03
(SMC)
40 5.0 Tc =105°C | MBRS540 0.5 190 150 0.3 15 @ 100°C Cathode = Notch
60 3.0 T, =137°C | MBRS360 0.74 125 175 0.15 10 @ 100°C
100 3.0 T, =100°C | MBRS3100 0.79 130 175 0.05 5.0 @ 125°C
200 3.0 Tc=70°C | MBRS3201 0.84 100 150 1.0 5.0 @ 150°C
200 4.0 T_=70°C | MBRS4201 0.86 100 150 1.0 5.0 @ 150°C
5. AtVRgrm
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SCHOTTKY RECTIFIERS (continued)
Table 7. SURFACE MOUNT SCHOTTKY RECTIFIERS (continued)

Max Vg @ o T, | MaxIg®
VRRM lo lo Rating Rated T = lEsm Max | Ty=25°C Max IR(®)

V) (A) Condition Device 25°C (V) (A) (°C) (mA) (mA) Package

20 30 | Tc=125°C | MBRD320 0.60 75 175 0.2 20 @ 125°C

20 60 | Tc=130°C | MBRD620CT 0.70 75 175 0.1 15 @ 125°C

30 30 | Tc=125°C | MBRD330 0.60 75 175 0.2 20 @ 125°C

30 60 | Tc=130°C | MBRD630CT 0.70 75 175 0.1 15 @ 125°C 1::]_0 \
35 8.0 Tc=88°C | MBRDS35L 0.51 75 150 1.4 35 @ 100°C s

35 10 Tc =115°C | MBRD1035CTL 0.47 50 150 2.0 60 @ 100°C | CASE 369A-13 T Sux
40 30 | To=125°C | MBRD340 0.60 75 175 0.2 20 @ 125°C (BPAYO 'Z]—»o“
40 60 | Tc=130°C | MBRD640CT 0.70 75 175 0.1 15 @ 125°C ColC Non_+CT
45 10 | Tc=135°C | MBRD1045 0.84 70 175 0.1 15@125°C | S

3 0_*1_04

50 30 | Tc=125°C | MBRD350 0.60 75 175 0.2 20 @ 125°C s

50 60 | To=130°C | MBRDE5OCT 0.70 75 175 0.1 15 @ 125°C et
60 30 | Tc=125°C | MBRD360 0.60 75 175 0.2 20 @ 125°C

60 60 | Tc=130°C | MBRD660CT 0.70 75 175 0.1 15 @ 125°C

100 50 | Tc=171°C | MBRD5H100 0.71 105 | 175 | 00035 | 45@ 125°C

15 25 Tc=90°C | MBRB2515L 0.45 150 | 100 15 200 @ 70°C

30 30 | To=134°C | MBRB3030CT 0.54 200 | 175 0.6 145 @ 150°C

30 30 | Tc=115°C | MBRB3030CTL 0.44 300 | 125 2.0 195 @ 125°C

30 40 | Tc=115°C | MBRB4030 0.55 300 | 175 0.35 150 @ 125°C

35 25 | Toc=110°C | MBRB2535CTL 0.47 150 | 125 10 500 @ 125°C

45 30 | Tc=164°C | MBRB2545CT 0.62 150 | 175 0.2 25 @ 125°C

45 10 | Tc=135°C | MBRB1045 0.84 150 | 175 0.1 15@125°C | caSE 418B-04 ;Z::I—M
45 15 Tc =167°C | MBRB1545CT 0.84 150 175 0.1 15 @ 125°C (D?PAK) “cT"
45 16 | Tc=163°C | MBRB1645 0.63 150 | 175 0.2 40 @ 125°C S
60 30 | Tc=159°C | MBRB30H60CT 0.62 260 | 175 0.3 45 @ 125°C ;Z}”'°4
60 20 | Tc=110°C | MBRB2060CT 0.95 150 | 175 0.15 35 @ 125°C Non—CT”
100 8 Tc=146°C | MBRB8H100 0.71 250 | 175 | 00045 | 53@ 125°C Suffix
100 20 | Tc=162°C | MBRB20H100CT 0.77 250 | 175 | 00045 | 6.0@ 125°C

100 40 | To=150°C | MBRB41H100CT 0.8 350 | 175 0.01 10 @ 125°C

100 60 | Tc=155°C | MBRB60H100CT 0.84 350 | 175 0.01 10 @ 125°C

100 20 | Tc=110°C | MBRB20100CT 0.85 150 | 175 0.1 6.0 @ 125°C
200 20 | Tc=134°C | MBRB20200CT 0.9 150 | 150 1.0 50 @ 125°C

6. At VRpw; refers to maximum leakage current per leg on “CT” suffix devices.
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Table 8. AXIAL LEAD SCHOTTKY RECTIFIERS
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Maxlg @ | Maxlg@
Max VE @ lo T VRRM VRRM
VRRM lo lo Rating Rated T¢ = lesm Max Ta=25°C | Tp=100°C
V) ) Condition Device 25°C (V) ) °C) (mA) (mA) Package
Tp = 55°C
20 1.0 Ross ~g0-CwW | TNS817 0.45 25 125 1.0 10
TAs55C CASE 59-10
30 1.0 Ross - s0-C/w | TNS818 0.55 25 125 1.0 10 (DO-41)
T c Plastic
A = 55°
40 1.0 Ross - g0-C/w | TNS819 0.60 25 125 1.0 10 /
Tp = 55°C
50 1.0 Rous ~80-C/w | MBR150 0.75 25 150 0.5 5.0 /
60 1.0 R Ta= 85c5>:g/w MBR160 075 25 150 05 5.0
0JA = Cathode = Polarity Band
Ta = 120°C
100 1.0 R 50°Cw | MBR1100 0.79 50 175 0.5 5.0
Ta=76°C
20 3.0 Rous = 28°C/w | 1N5820 0.475 80 125 2.0 20
30 3.0 R Ta = ;;:g/w 1N5821 0.50 80 125 2.0 20
0JA CASE 267-05
To=61°C (DO-201AD)
40 3.0 1N5822 0.525 80 125 2.0 20
Roya = 28°C/W Plastic
Ta =65°C
40 3.0 Rous = 28°C/W | MBR340 0.60 80 175 0.6 20
Ta =65°C
50 3.0 Rous = 28°C/W | MBR350 0.74 80 150 0.6 20
Tp = 65°C Cathode = Polarity Band
60 3.0 Rous = 28°C/W | MBR360 0.74 80 150 0.6 20
Ta = 100°C
100 3.0 Ro = 28°Cw | MBR3100 0.79 150 175 0.6 20
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SCHOTTKY RECTIFIERS (continued)

Table 9. TO-220 AND I2PAK THRU-HOLE SCHOTTKY RECTIFIERS

Max VE @ lg Max Ig(™ Max g™ @
Rated Ty @ VRRM VRRM
VRRM lo lo Rating Tc =25°C Irsm Max | Tap=25°C Ta =125°C

v) (A) Condition Device ) (A) (°C) (mA) (mA) Package
15 40 Tc = 140°C | MBR4015CTL 0.43 150 150 10 600 @ 125°C
30 20 Tc = 167°C | MBR2030CTL 0.52 150 175 5.0 75 @ 125°C
30 30 Tc = 138°C | MBR30H30CT 0.48 260 150 0.8 130 @ 125°C
35 15 Tc = 163°C | MBR1535CT 0.57 @ 125°C 150 175 0.1 15 @ 125°C
35 25 Tc = 142°C | MBR2535CTL 0.47 150 150 5.0 500 @ 125°C
35 30 Tc = 160°C | MBR2535CT 0.62 150 175 0.2 25 @ 125°C
45 15 Tc = 163°C | MBR1545CT 0.57 @ 125°C 150 175 0.1 15 @ 125°C
45 20 Tc = 141°C | MBR20L45CT 0.5 180 150 0.5 170 @ 125°C
45 20 Tc = 165°C | MBR2045CT 0.57 @ 125°C 150 175 0.1 15 @ 125°C
45 25 Tc = 160°C | MBR2545CT 0.62 150 175 0.2 25 @ 125°C
45 30 Tc = 137°C | MBR30L45CT 0.5 190 150 0.65 250 @ 125°C
45 30 Tc = 130°C | MBR3045ST 0.62 150 175 0.2 40 @ 125°C
45 40 Tc = 145°C | MBR40L45CT 0.5 200 175 1.2 275 @ 125°C
45 60 Tc = 145°C | MBR60L45CT 0.55 200 175 1.2 275 @ 125°C
60 10 Tc = 140°C | MBR10L60CT 0.66 200 150 0.22 60 @ 125°C CASE 221A-09
60 20 Tc =123°C | MBR20L60CT 0.73 240 150 0.38 96 @ 125°C (TO-220AB)
60 20 Tc = 133°C | MBR2060CT 0.85 150 175 0.1 20 @ 125°C 12:]_0 24 i
60 30 Tc = 159°C | MBR30H60CT 0.62 260 175 0.3 45 @ 125°C 8 /
60 30 Tc = 133°C | MBR30L60CT 0.81 240 150 0.35 110 @ 125°C ; 2
60 40 Tc = 130°C | MBR40L60CT 0.81 240 150 0.55 175 @ 125°C 8
80 20 Tc = 137°C | MBR20L80CT 0.85 175 150 0.5 50 @ 125°C
80 20 Tc = 133°C | MBR2080OCT 0.85 150 175 0.1 6.0 @ 125°C
80 30 Tc = 130°C | MBR30H80CT 0.88 240 150 0.25 35 @ 125°C
90 20 Tc = 133°C | MBR2090CT 0.85 150 175 0.1 6.0 @ 125°C
100 16 Tc = 166°C | MBR16100CT 0.74 150 175 0.1 50 @ 125°C
100 10 Tc = 168°C | MBR10H100CT 0.75 180 175 0.0035 45@ 125°C
100 20 Tc = 162°C | MBR20H100CT 0.77 250 175 0.0045 6.0 @ 125°C
100 20 Tc = 133°C | MBR20100CT 0.85 150 175 0.1 6.0 @ 125°C
100 30 Tc = 156°C | MBR30H100CT 0.80 250 175 0.0045 6.0 @ 125°C
100 40 Tc = 150°C | MBR41H100CT 0.80 350 175 0.01 10 @ 125°C
100 60 Tc = 155°C | MBR60H100CT 0.84 350 175 0.01 10 @ 125°C
150 20 Tc = 134°C | MBR20H150CT 0.68 @ 125°C 180 150 0.05 30 @ 125°C
150 30 Tc = 124°C | MBR30H150CT 1.11 200 150 0.06 50 @ 125°C
200 20 Tc = 161°C | MBR20200CT 0.90 150 175 1.0 50 @ 125°C
250 40 Tc =82°C | MBR40250T 0.86 150 150 0.03 30 @ 125°C

7. Refers to maximum leakage current per leg on “CT” suffix devices.
N Indicates UL Recognized - File #£E69369
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Table 9. TO-220 AND I2PAK THRU-HOLE SCHOTTKY RECTIFIERS

Max Vg @ lo Max Ig® | MaxIg® @
Rated Ty @ VRRrm VRRM
VRRM o Io Rating Tc = 25°C lksw | Max | Ta=25°C | Tap=125°C

V) (A) Condition Device V) (A) (°C) (mA) (mA) Package
15 25 Tc=91°C | MBR2515L 0.45 150 100 15 200 @ 70°C
35 75 | Tc=164°C | MBR735 0.84 150 175 0.1 15 @ 125°C
35 10 Tc = 135°C | MBR1035 0.84 150 175 0.1 15 @ 125°C
35 16 Tc = 163°C | MBR1635 0.63 150 175 0.2 40 @ 125°C
45 75 | Tc = 164°C | MBR745 0.84 150 175 0.1 15 @ 125°C C(/’%E_:Z;ié?4
45 10 Tc = 135°C | MBR1045 0.84 150 175 0.1 15 @ 125°C
45 16 Tc = 163°C | MBR1645 0.63 150 175 0.2 40 @ 125°C 12:_'—04
60 10 Tc = 133°C | MBR1060 0.80 150 175 0.1 5@125C |
80 10 Tc = 133°C | MBR1080 0.80 150 175 0.1 6.0 @ 125°C
90 10 Tc = 133°C | MBR1090 0.80 150 175 0.1 6.0 @ 125°C
100 10 Tc = 133°C | MBR10100 0.80 150 175 0.1 6.0 @ 125°C
250 40 Tc=82°C | MBR40250 0.86 150 150 0.03 30 @ 125°C
30 30 Tc = 138°C | MBRB30H30CT-1 0.48 260 150 0.8 45 @ 125°C
45 30 | To-130°C | MBRB3045CT-1 0.48 150 | 175 0.2 40 @ 125°C 4?&5_'31
60 30 Tc = 159°C | MBRB30H60CT~1 0.62 260 175 03 45 @ 125°C 12PAK
80 30 Tc = 130°C | MBRB30H80CT-1 0.88 240 150 0.25 35 @ 125°C (TO-262)
100 40 Tc = 150°C | MBRB41H100CT~1 0.80 350 175 0.01 10 @ 125°C
45 20 Tc = 141°C | MBRF20L45CT 05 180 150 05 170 @ 125°C
45 20 Tc = 165°C | MBRF2045CT 0.84@20A | 150 175 0.1 15 @ 125°C
45 25 Tc=125°C |\ MBRF2545CT 0.70 150 175 0.2 40 @ 125°C
45 30 Tc = 137°C | MBRF30L45CT 05 190 150 0.65 250 @ 125°C
60 10 Tc = 140°C | MBRF10L60CT 0.66 200 150 0.22 60 @ 125°C
60 20 Tc = 123°C | MBRF20L60CT 0.73 240 150 0.38 96 @ 125°C
60 20 Tc = 133°C | S8 MBRF2060CT 0.85 150 175 0.15 150 @ 125°C
60 30 Tc = 133°C | MBRF30L60CT 0.81 240 150 0.35 110 @ 125°C CASE @ o
60 30 Tc = 159°C | MBRF30H60CT 0.62 260 175 03 45 @ 125°C | 221D-03 Suffix
80 20 Tc = 137°C | MBRF20L80CT 0.85 175 | 150 05 50 @ 125°C | FULL PAK 1 |
100 20 Tc = 162°C | MBRF20H100CT 0.77 250 175 00045 | 6.0@ 125°C 123 A\ Z:}o |
100 20 Tc =133°C | \s MBRF20100CT 0.85 150 175 0.15 150 @ 125°C
100 30 Tc = 156°C | MBRF30H100CT 08 250 175 00045 | 6.0@ 125°C
150 10 Tc = 142°C | MBRF10H150CT | 0.69 @ 125°C | 150 150 0.045 20 @ 125°C
150 20 Tc = 134°C | MBRF20H150CT | 0.68 @ 125°C | 180 150 0.05 30 @ 125°C
150 30 Tc = 124°C | MBRF30H150CT | 0.73 @ 125°C | 200 150 0.06 50 @ 125°C
200 20 Tc = 125°C |\ MBRF20200CT 0.90 150 150 1.0 50 @ 125°C
250 40 Tc=46°C | MBRF40250T 0.86 150 150 0.03 30 @ 125°C

7. Refers to maximum leakage current per leg on “CT” suffix devices.
N Indicates UL Recognized - File #£69369
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SCHOTTKY RECTIFIERS (continued)

Table 10. TO-218 AND TO-247 SCHOTTKY RECTIFIERS

Max VE @ lg Max Ig® @ Max Ig® @
Rated VRRM VRRM
VRRM |o |o Rating Tc = 25°C IFSM TJ Max Ta = 25°C Ta = 100°C
V) (A) Condition Device V) (A) (°C) (mA) (mA) Package
45 30 |Tc=105°C | MBR3045PT 076 @60A | 200 | 175 1.0 100 @ 125°C CASE
340D-02
45 40 | Tc=125°C | MBR4045PT 0.70 400 | 175 1.0 50 @ 125°C | (TO-218AC) /
;
45 60 | Tc=125°C | MBR6045PT 0.62 500 175 1.0 50 @ 125°C 3}02- 4
15 40 | Tc=120°C | MBR4015LWT 0.42 120 150 5.0 150 @ 100°C
30 70 | Tc=100°C | MBR7030WT 0.55 500 175 5.0 250 @ 100°C CASE 340L-02 P
g 5 (TO-247) 25
45 30 [ Tc=105°C | MBR3045WT 076 @60A | 200 175 1.0 100 @ 125°C /
45 40 [ Tc=125°C | MBR4045WT 0.70 400 175 1.0 530 @ 100°C | | 1%
45 60 | Tc=125°C | MBR6045WT 0.62 500 | 175 1.0 50 @ 100°C 3:::}0 e 3
45 60 | Tc=165°C | MBR60L45WT 0.55 200 175 1.2 275 @ 125°C
100 40 | Tc=148°C | MBR40H100WT 0.80 200 175 0.01 10 @ 125°C
8. Refers to maximum leakage current per leg on “CT” suffix devices.
ULTRASOFT RECTIFIERS
Table 11. ULTRASOFT RECTIFIERS (For High Speed Rectification)
Max Ve @ lg Max Ig®) @ Max Ig®) @
VRRM |0 |° Rating TC =25°C ter TJ Max VRRM VRRM
(A) Condition Device v) (ns) (°C) Ta = 25°C (uA) | Ta = 150°C (uA) Package
CASE 369A-13
(DPAK) 4
200 6.0 | Tg=137°C | MSRD620CT 1.15 55 175 5.0 200 1::]_0 J
3 3
CASE 369A-13
(DPAK) 4
200 6.0 | Tc=162°C | MSRD620CTR 1.3 75 175 1.0 200 12.:]_0 J
3 3
CASE 221B-04
600 8.0 | Tc=125°C | MSR860 1.7 120 150 10 1000 (TO-220AC) \*
1 \)
Nl
600 15 | Tgc=125°C | MSR1560 1.8 45 150 15 5000 ¢ 1
3
600 8 |Tc=125°C | MSRFs60 1.7 120 | 150 10 1000 CASE @ “cT”
221D-03 Suffix
FULL PAK ;
2
600 15 | Tg=125°C | MSRF1560 1.8 45 150 15 5000 LYY s z:}o
3

9. Refers to maximum leakage current per leg on “CT” suffix devices.
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Table 12. SURFACE MOUNT ULTRAFAST RECTIFIERS
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Max Ve @ lo Max Ig(10 | Max Ig(10)
Rated TJ @ VRRM @ VRRM
VRRM lo lo Rating Max t,, Tc =25°C lesm Max Tp =25°C | Tp =150°C
™ | @) | condition Device (ns) V) @A) C) (uA) (1A) Package
50 | 1.0 | TL=155°C | MURA105 30 0.875 50 175 2.0 50
50 | 20 | T_=135°C | MURA205 30 0.9 50 175 2.0 50
700 | 1.0 | TL=155°C | MURAT10 30 0.875 50 175 2.0 50
100 | 20 | TL=135°C | MURA210 30 0.9 50 175 2.0 50
150 | 1.0 | TL=155°C | MURAT15 35 0.875 20 175 2.0 50
150 | 20 | TL=135°C | MURA215 35 0.95 20 175 2.0 50 CASES:::D‘”
200 | 1.0 | TL=155°C | MURA120 35 0.875 20 175 2.0 50
200 | 20 | TL=135°C | MURA220 35 0.95 20 175 2.0 50 @
300 | 1.0 | TL=150°C | MURA130 65 11 35 175 5.0 150
300 | 20 | T_=125°C | MURA230 65 1.3 35 175 5.0 150 Cathode = Polarity Band
400 | 1.0 | TL=150°C | MURA740 65 11 35 175 5.0 150
400 | 20 | TL=125°C | MURA240 65 13 35 175 5.0 150
600 | 1.0 | TL=145°C | MURA160 75 125 30 175 5.0 150
600 | 2.0 | TL=110°C | MURAZ260 75 145 30 175 5.0 150
50 | 1.0 | TL=155°C | MURS105 35 0.875 20 175 2.0 50
50 | 20 | TL=125°C | MURS205 30 0.9 50 175 2.0 50
100 | 1.0 | TL=155°C | MURS110 35 0.875 20 175 2.0 50
100 | 20 | T_=125°C | MURS210 30 0.9 50 175 2.0 50
150 | 1.0 | T_=155°C | MURS115 35 0.875 20 175 2.0 50
200 | 1.0 | T_L-155°C | MURS120 35 0.875 20 175 2.0 50 CASES‘;"I’SA‘“
200 | 2.0 | TL=145°C | MURS220 35 0.95 20 175 2.0 50
300 | 20 | TL=125°C | MURS230 65 13 35 175 5.0 150 @
400 | 1.0 | TL=150°C | MURS140 75 125 35 175 5.0 150
400 2.0 TL=125°C MURS240 65 1.3 35 175 5.0 150 Cathode = Polarity Band
600 | 1.0 | T_-=145°C | MURHS160 35 24 15 175 20 ﬁgg(%
600 | 1.0 | TL=150°C | MURS160 75 125 35 175 5.0 150
600 | 2.0 | TL=125°C | MURS260 75 145 35 175 5.0 150
600 | 30 | TL-105°C | MURS360B 75 125 100 | 175 30 150
200 | 30 | TL=140°C | MURS320 35 0.875 75 175 5.0 150
400 | 30 | T_=130°C | MURS340 75 1.25 75 175 10 250 CASE 403-03 o
600 | 30 | TL=130°C | MURS360 75 125 75 175 10 250 | cathod esf",\?otch \LQ
800 | 40 | TL=110°C | MURS480E 100 185 70 175 25 900
200 | 30| Tg=158°C | MURD320 35 0.95 75 | 175 5.0 ?gg% Z:]—o 4
200 | 60 | Tg=140°C | MURD620CT 35 1.0 50 175 5.0 e cT s”ﬁix4
_ DPAK o
300 | 30 | Tc=-160°C | MURD330 50 115 75 175 5.0 500 A
300 | 5.0 Tc=165°C | MURD530 45 1.05 75 175 5.0 100 @ MURDS50PF
125°C ONLY
520 | 50 | To=160°C | MURD550PF %5 115 75 175 5.0 400 ;Z:l—bl—o 4
600 | 5.0 | Tc=159°C | MURHD560 30 27 50 175 10 172055‘% N"S"JﬁgT
200 | 16 | Tc=150°C | MURB1620CT 35 0.975 100 175 5.0 250 ;Z:]_o 4
D2PAK “CT” Suffix
200 | 16 | Tc=150°C | MURB1620CTR | 35 0.975 100 | 175 5.0 250 CASE 1 4
418B-04 SZ}H-O
400 | 80 | Tc=120°C | MURHB840CT 28 22 100 | 175 10 500 3 -
Suffix
600 | 80 | Tc=120°C | MURHBS6OCT 35 2.8 100 | 175 10 500 i 1 .
A 0
600 | 16 | Tc=150°C | MURB1660CT 60 15 100 | 175 10 500 MURB1020CTR

10. Refers to maximum leakage current per leg on “CT” suffix devices.
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ULTRAFAST RECTIFIERS (continued)

Table 13. AXIAL LEAD ULTRAFAST RECTIFIERS

Max Vg @ lo Maxlg @ | Maxlg@
Rated TJ VRRM VRRM
VRRM lo lo Rating Max t,, Tc =25°C lesm Max | Tp=25°C | Tp =150°C
R @A) Condition Device (ns) V) @A) C) (uA) (WA Package
50 1.0 TA=130°C | MUR105 35 0.875 35 175 20 50
100 | 1.0 TA=130°C | MUR110 35 0.875 35 175 20 50
100 | 20 TA=100°C | MUR210 30 0.94 35 175 20 50
150 | 1.0 TA=130°C | MUR115 35 0.875 35 175 20 50
200 | 1.0 TA=130°C | MUR120 35 0.875 35 175 20 50
200 | 20 TA=90°C | MUR220 35 0.95 35 175 20 50
300 | 1.0 TA=120°C | MUR130 75 1.25 35 175 5.0 150
400 | 1.0 To=120°C | MUR140 75 1.25 35 175 5.0 150 CASE 59-10
- (DO-41)
400 | 20 TA=85°C | MUR240 65 1.3 35 175 5.0 150 Plastio
600 | 1.0 TA=120°C | MUR160 100 1.25 35 175 5.0 150 Cathode = Polarity Band
600 | 20 TA=60°C | MUR260 75 1.35 35 175 5.0 150
800 | 1.0 TA=95°C | MUR180E 100 1.75 35 175 10 ?%%c%
1000 | 1.0 TA=95°C | MUR1100E 100 1.75 35 175 10 ?%%c%
1000 | 2.0 TA=35°C | MUR2100E 100 2.2 35 175 10 ?%%c%
50 4.0 TA=80°C | MUR405 35 0.89 125 175 5.0 150
100 | 4.0 TA=80°C | MUR410 35 0.89 125 175 5.0 150
150 | 4.0 TA=80°C | MUR415 35 0.89 125 175 5.0 150
. - 80° MUR42 . 12 17 . 1
200 | 40 T = 80°C UR420 35 0.89 5 5 5.0 50 CASE 267-05
400 | 40 TA=40°C | MUR440 75 1.28 110 175 10 250 (DO-201AD)
Plastic
520 | 5.0 TA=65°C | MURS50APF | 95 1.15 85 175 5.0 500
Cathode = Polarity Band
600 | 4.0 TA=40°C | MUR460 75 1.28 110 175 10 400
800 | 4.0 TA=35°C | MUR48OE 100 1.85 70 175 25 900
1000 | 4.0 TA=35°C | MUR4100E 100 1.85 70 175 25 900
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ULTRAFAST RECTIFIERS (continued)
Table 14. TO-220 ULTRAFAST AND MEGAHERTZ™ RECTIFIERS

Max Ig(") @ Max Ig(") @
Max Ve @ lo Ty VRRM VRRM
Vrem | lo lo Rating Max t,, | Rated T¢c =25°C | Iggy | Max Ta =25°C Ta = 150°C
) | (A) | Condition Device (ns) ) @A) | cc) (uA) (uA) Package
100 | 16 | Tg=150°C | MUR1610CT 35 0.975 100 | 175 5.0 250 CASE 221A-09
150 | 16 | Tg=150°C | MUR1615CT 35 0.975 100 | 175 5.0 250 (TO-2204B)
200 | 6.0 | Tc=130°C | MUR620CT 35 0.975 75 | 175 5.0 250 Q\/
200 | 16 | Tc=150°C | MUR1620CT 35 0.975 100 | 175 5.0 250 )
200 | 16 | Tc=160°C | MUR1620CTR 85 1.2 100 | 175 5.0 500
400 | 80 |Tc=155°C | MURH840CT 28 22 100 | 175 10 500
400 | 16 | Tc=150°C | MUR1640CT 60 1.30 100 | 175 10 500
600 | 8.0 |Tc=120°C | MURH860CT 35 238 100 | 175 10 500 MUR1620CTR
600 | 16 | Tg=150°C | MUR1660CT 60 15 100 | 175 10 500 Only
50 | 8.0 | Tc=150°C | MUR805 35 0.975 100 | 175 5.0 250
100 | 8.0 | Tc=150°C | MUR810 35 0.975 100 | 175 5.0 250
100 | 15 | Tc=150°C | MUR1510 35 1.05 200 | 175 10 500
150 | 8.0 | Tc=150°C | MUR815 35 0.975 100 | 175 5.0 250 CASE 221B-04
150 | 15 | Tc=150°C | MUR1515 35 1.05 200 | 175 10 500 (TO-220AC)
200 | 8.0 |Tc=150°C | MURS20 35 0.975 100 | 175 5.0 250
200 | 15 | Tc=150°C | MUR1520 35 1.05 200 | 175 10 500
200 | 20 | Tc=125°C | MUR2020R 95 1.10 250 | 175 50 1000
400 | 8.0 |Tc=150°C | MUR840 60 1.30 100 | 175 10 500
400 | 15 | Tc=150°C | MUR1540 60 1.25 150 | 175 10 500
520 | 5.0 | Tg=160°C | MUR550PF 95 1.15 100 | 175 5.0 400 MUR2020R
600 | 8.0 |Tc=150°C | MUR8S60 60 1.50 100 | 175 10 500 Only
600 | 15 | Tc=145°C | MUR1560 60 1.50 150 | 175 10 1000
800 | 8.0 | Tc=150°C | MURSSOE 100 1.80 100 | 175 25 500 @ 100°C
1000 | 8.0 | Tc=150°C | MUR8100E 100 1.80 100 | 175 25 500 @ 100°C
200 | 16 | Tc=150°C |\ MURF1620CT | 35 0.975 100 | 150 5.0 250 CASE 221D-03
520 | 50 | Tc=160 | MURF550PF 95 1.15 100 | 175 5.0 400 (TO-220)
600 | 80 | Tc=150 | MURF860 60 15 100 | 175 10 500 FULL PAK
600 | 8.0 | Tc=120°C |9y MURHF860CT | 35 238 100 | 150 10 500 \‘@\
600 | 15 | Tc=145 | MURF1560 60 45 150 | 175 10 1000
600 | 16 | Tc=150°C | sy MURF1660CT| 60 15 100 | 150 10 500
N Indicates UL Recognized - File #E69369
11. Refers to maximum leakage current per leg on “CT” and “CTR” suffix devices.
Table 15. TO-218 AND TO-247 ULTRAFAST RECTIFIERS
Max I5(12) @
Max Vg @ lo VRRM Max I5(12) Vgpu
VRRM lo lo Rating Max t,, Rated lesm | Ty Max Ta =25°C Ta = 150°C
%) (A) | Condition Device (ns) |Tc=25°C (V)| (A) °C) (uA) (mA) Package
CASE 340L-02
200 30 | Tg=145°C | MUR3020WT 35 1.05 200 175 10 0.5 (TO-247)
1 2
::]_o 24 >,
600 30 | Tg=145°C | MUR3060WT 60 1.70 150 175 10 1.0 ’ . 2@/
3
200 | 30 | Tc=150°C | MUR3020PT 35 1.05 200 | 175 10 0.5 CASE 340D-02
(TO-218AC)
400 30 | Tg=150°C | MUR3040PT 60 1.25 200 175 10 0.5 1 Z:]—oz. .
3 )
600 30 | Tg=145°C | MUR3060PT 60 1.50 200 175 10 1.0 12

12. Refers to maximum leakage current per leg on “WT” and “PT” suffix devices.
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FAST RECOVERY RECTIFIERS/GENERAL PURPOSE RECTIFIERS

Table 16. FAST RECOVERY RECTIFIERS/GENERAL PURPOSE RECTIFIERS

Max Vi @lo | Max T, | MaxIg Vram | Max Ig VRam
VRRM lo lo Rating Rated tr lEsm Max Ty =25°C Ta =100°C
R A) Condition Device |Ty=25C(v) | ns) | (&) | (©) (uA) (uA) Package
300 | 10 T_-150°C | MRA4003 14 Z 30 | 175 10 50
CASE 403D-02
400 | 1.0 T_-150°C | MRA4004 14 Z 30 | 175 10 50 SMA
600 | 1.0 T_-150°C | MRA4005 14 Z 30 | 175 10 50 Q
800 | 1.0 T_-150°C | MRA4006 14 Z 30 | 175 10 50
1000 | 1.0 T_-150°C | MRA4007 14 N 30 | 175 10 50 Cathode = Notch
CASE 403A-03
SMB
400 | 15 T =118°C | MRS1504 1.04 - 50 | 150 1.0 340 @
50 10 To-75°C | IN4001RL 11 N 30 | 175 10 50
100 | 1.0 Ta-75°C | 1IN4002RL 11 N 30 | 175 10 50
200 | 1.0 Ta-75°C | 1N4003RL 11 - 30 | 175 10 50
400 | 1.0 Ta-75°C | 1IN4004RL 11 N 30 | 175 10 50
600 | 1.0 Ta-75°C | 1N4005RL 11 N 30 175 10 50 CAS(ES?;]?“ ¥
800 | 1.0 To-75°C | IN4006RL 11 N 30 | 175 10 50 Plastic
1000 | 1.0 Ta-75°C | 1IN4007RL 11 N 30 | 175 10 50 e
50 10 Ta-75°C | 1IN4933RL 12 200 | 30 | 150 5.0 100 Cathode - Polary Band
100 | 1.0 Ta-75°C | 1IN4934RL 12 200 | 30 | 150 5.0 100
200 | 1.0 Ta-75°C | 1IN4935RL 12 200 | 30 | 150 5.0 100
400 | 1.0 Ta-75°C | IN4936RL 12 200 | 30 | 150 5.0 100
600 | 1.0 Ta-75°C | IN4937RL 12 200 | 30 | 150 5.0 100
50 3.0 T_-105°C | IN5400RL 10 - 200 | 150 10 50
100 | 30 T_-105°C | IN5401RL 10 - 200 | 150 10 50
100 | 30 TA-80°C | MR851 125 200 | 100 | 125 10 150 @ 80°C
200 | 3.0 T_-105°C | IN5402RL 10 - 200 | 150 10 50 CASE 267-05
400 | 30 T_=105°C | 1N5404RL 1.0 N 200 | 150 10 50 (D%‘Igé’t?:‘m
600 | 3.0 T_-105°C | IN5406RL 10 - 200 | 150 10 50
800 | 3.0 T_-105°C | IN5407RL 10 - 200 | 150 10 50 —=
1000 3.0 T =105°C 1N5408RL 1.0 - 200 150 10 50 Cathode = Polarity Band
200 | 3.0 TA-80°C | MR852RL 125 200 | 100 | 125 - 200 @ 80°C
400 | 30 TA-80°C | MR854RL 125 200 | 100 | 125 N 250 @ 80°C
600 | 3.0 Ta-80°C | MR856RL 125 200 | 100 | 125 N 300 @ 80°C

13.Package Size: 0.120” max diameter by 0.260” length.
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Standard Logic

Table of Contents

Page
Arithmetic Functions . .......... ... .. ... ... .. .... 286
Buffers ... 287
Bus Switches . ........ ... i 291
Flip-Flops . ... 292
Inverters ... 294
Latches and Registers . ............ ..., 297
Logic Gates . .......couuiiiinii 299
Multiplexers . ......... i 304
Multivibrators . ........ ... 305
TranSCeIVEIS ..o ittt 306
Translators ... 307

http://onsemi.com

285



98¢

woojwasuo//:duy
91-rVI3 ‘9L-dIdd ‘9+-010S 0072 S€'0 S0l S'g 05y [eAe 111 Jejuno) Areuig sjqepesald SnouoIyoUAS 191 LOVFZOW
91-dIad ‘9+-010S 00'%2 GE0 5’6 0'9 002 Jajuno) Areuig 8|qenesald SnouoIyouAs €910V#ZOW
91-rVI3 ‘9L-dIdd ‘9+-010S 0072 S€'0 5’6 0’9 002 Jajuno) Aleuig e|qepesald SnouoIyouAS 19LOVPLOIN
91-rVI3 ‘9L-dIdd ‘9+-010S 00'%2 GE0 0Lt S'G 05y [oreT L1 Jejunod Areuig |qenasald SnouoiyouAs €91 LOVY.ON
91-010S ‘9-dOSSL 2's S0 9l 0’9 02 18Juno) epeosq qOg SNoUoIYoUAS V09 LOHY 2O
91-dOSSL z's S0 9l 0'9 02 Jsjuno) Aeuig g~ SNOUOIYOUAS VEILOHYLOW
91-dOSSL z's S0 9l 0'9 02 Jsjuno) Aeuig g~ SNOUOIYOUAS V19LOHYLOW
91-dIdd ‘9+-010S 522 050 0°00S 0’8l 00'€ Japuno) umoq gog/Areug 8- fend N-Ag-aping sjqewweibold 96957 LOIN
91-rVI3 ‘9L-dIdd ‘9+-010S s2'e 050 0°0S¥ 0’8l 00'¢ siejuno) umoq -t elqenssaid 99251 L OIN
91-didd ‘9+-010S 522 050 0'0v2 0’8l 00'€ Japunog N Ag epiaig Jesald 48107 LOIN
91-dIad ‘9+-010S s2'e 050 0°09% 0’8l 00'¢ 18uno) [e100 92201 L OIN
91-rVI3 ‘9L-dIdd ‘9+-010S 00'6 050 0°02¢ 0’8l 00'€ Jojeuiwil|3 8ounog xeH 067 LOIN
91-dIad ‘9+-010S s2'e 050 0°0€2 0’8l 00'¢ Jeno) dn aog [eng 90251 1O
91-dIdd ‘9+-010S 522 050 0'0€2 0’8l 00'€ Jeuno) dn @og feng 48157 1O
91-VI3 ‘9L-dIad ‘9+-0I0S ‘9+-dOSSL 02'S S0 0'8S 0'9 002 SuoeS G+ pue g+ ‘Jeuno) ejddiy Areuig ebeis—v [eng VOBEOHY.LOW
yL-rVI3 ‘vL-dIad ‘v+-0I0S ‘¥+-dOSSL 02'S 520 028 0’9 002 Jaunog e(ddiy Areuig ebejs- [eng VEBEOHYLON
91-rVI3 ‘9L-dIdd ‘9+-010S 522 050 0°09% 0’8l 00'€ 18pINIQ/IeIUN0) 2pedsq 4,107 10N
€9€-10S / 0.-0S / 88-0S 00'2€ 020 s S'G S9'L Burpanu| ‘01607 uonoungN 8jqeInBlyUoD 86ZS.IN
€9€-10S / 0.-0S / 88-0S 00'2¢ 02°0 s g's S9'L Burpanu| ‘01607 uoounny 8jqeInBlyuoy 85ZS.IN
8-vH 1IN 00'2€ 020 L9 S'G S9'L 21607 uonounyIN ejqeinbyuo) 669 LXIN
€9€-10S / 0.-0S / 88-0S 00'2¢ 020 s g's S9'L a1B07 uonounN 8lgeinByuoy 26ZSLIN
€9€-10S / 0.-0S / 88-0S 00'2€ 020 s S'G S9'L 21607 uonounyIN ejqeinbyuo) 28ZSLIN
91-rVI3 ‘9L-dIdd ‘9+-010S 522 050 0°002 0’8l 00'€ Jsjunod umo@/dn speosq/Areuig 96207 LOIN
9L-rVI3 ‘9L-dIdd ‘9+-010S s2'e 050 0092 0’8l 00'¢ Jepunog umoq/dn Areuig 99151 1O
Y1-rVI3 ‘vi-didd ‘v+-010S 522 050 0'0SZ 0’8l 00'€ J8uno) ejddy juewbeg-, avzor Lo
91-rVI3 ‘9L-dIdd ‘9+-010S 522 050 0'09¢ 0’8l 00'€ Joyesedwo apnyube yg- 43857 LOIN
91-dIad ‘9+-010S s2'e 050 0°02¢ 0’8l 00'¢ 18ppY |In4 18- 9800 LOIN
91-dIad 522 050 0°000+ 0’8l 00'€ Japuno) gog 1big-¢ 4essY 1O
91-rVI3 ‘9L-dIdd ‘9+-010S s2'e 050 0°00S% 0’8l 00'¢ 1epinig Aouenba.4 ebeis—12 125y 1O
9L-rVI3 ‘9L-dIad ‘9+-0I0S ‘9+-dOSSL 02'S 520 0'052 0’9 002 10JEJ[19S0 UM JejunoQ ajddiy Areuig ebeis-v1 VO90¥OHY2LOIN
91-VI3 ‘9L-dIad ‘9+-010S ‘9+-dOSSL s2'e 050 0°00€} 0’8k 00'¢ Joje|[1osQ/seiuno) Areulg ebeis—v | 9090 L OIN
91-rVI3 ‘9L-dIad ‘9+-0I0S ‘9+-dOSSL 02'S 520 0'Le 0’9 002 1eno) Areuig ebeis-v1 VOZ0rOHY2LOIN
91-dIad ‘9+-010S s2'e 050 0's2LL 0’8l 00'¢ Japuno) Areuig yg-vi 90201 L OIN
91-rVI3 ‘9L-dIdd ‘9+-010S 0072 520 0'8 0’9 002 1enog ejddiy Areuig ebeis-z 1 aovorOvrZOW
9L-rVI3 ‘9L-dIad ‘9+-0I0S ‘9+-dOSSL 02'S 520 0'Le 0’9 002 Jeno) Areuig ebeis-z1 VOPOrOHY2LOIN
91-VI3 ‘9L-dIad ‘9+-010S ‘9+-dOSSL s2'e 050 0°0bvL 0’8l 00'¢ Japuno) Areuig yg-zi 20v01 1O
abexyoed (vw) xep Oy (M) xepw 9d (su) xep P% (A) xey 997 (A) uny 997 uonduasaq aoIneq

SNOILONNA JILINHLIFVY

S991n8(] 91607 paepuels - 9piny) 10}99]9S 10}ONPUOIIWAS NO




8¢

EOO._EQMCO\\nQﬂ:
02-rvI3 ‘02-dIdd ‘02-010S ‘02-d0SSL ove 0L 09 00'c 8 sindinQ ereIS-¢ “IaAld suri/ayng [e100 ¥2OVyLON
02-rvI3 ‘02-dIdd ‘02-010S ‘02-dOSSL 0ve S'9 09 002 8 SINdINQ @leIS—€ oAl Buri/iayng €10 0v2OV¥LON
9-VOTIN ‘9-N4an 08 L9 S'S S9't 5 [onaT L “teyng Builienul-uoN 0S1OLNIN
9-v9OT1IN ‘9-N4an 08 g's g's S9'L 3 IndinQ ureiq uadQ “feyng BuileAuj-uoN LOODLNIN
YL=rVI3 ‘v1-010S ‘v I-dOSSL 08 L'L S'S 0S¥ 9 [oA87 L eYIyS [one 91607 SOWD / Jeyng Buileui-uoN VOSLOHAYZOW
91-0I0S ‘91-dOSSL 8L 0c 09 0c 9 oIS BuILBAU|-UON JOALIQ dur/jeyng XeH V89EOHYLON
91-010S ‘91-dOSSL 8L 02 09 oe 9 91eIS—€ BullaAU|-UON ‘IeAld auri/iayng xeH V.L9EDHYLON
91-0I0S ‘91-dOSSL 8L 0c 09 0c 9 oIS BuILBAU|-UON JOALIQ dur/jeyng XeH VS9EOHYLON
91-010S ‘91-dOSSL 8L 02 S'S Sv 9 INdINQ LL ‘sINdINQ 81eIS—€ ‘SieAlq aur / sieyng xeH V99ELOHYLON
91-0I0S ‘91-dOSSL 8L 0c g's a4 9 ndinQ TLL ‘sindinQ ereIS-¢ ‘sieAuq aur / siayng xeH VS9ELOHYLON
91-rVI3 ‘94-dIad ‘9+-010S 29 008 08l 00'e 9 SINdiNQ eyeIS-€ ayng BUILBAUILON XoH ae0sy LON
YL=rVI3 ‘v1-010S ‘v 1-dOSSL 0ve 0e S'S 002 9 sindinQ ureiq uedQ Uayng xoH LOXOTvLOW
¥1-rVI3 ‘v1-0I0S ‘7}1-dOSSL ot L'6 9¢ 00'c 9 sindinQ ereIS-¢ ‘Jayng xeH 0SXAT7LON
YL=rVI3 ‘v1-010S ‘v I-dOSSL 08 SL §'s 00'e 9 Jayng xeH 0SOHAYLON
9-vOT1IN ‘9-N4an 08 98 g's S9'L c Joyng 1e661] ~Hwyos feng L192MIN
9-VOTIN ‘9-N4an 08 S'S S'S S9'L 4 IndinQ urelq uado “leyng BuileAu|-uoN [enq 092NN
8-SN 0ce LS g's S9'L c SINdiNQ ejeIS-¢ ‘9lqeug MO YN Jayng BuiieauluoN [eng G2IZMLZIN
8-SN ove LS g's S9'L c sindinQ ereIS—¢ ‘ejqeus UbIH YA Joyng BuiieAuiuoN feng 92IZMLZIN
9-vOTIN 0ee S€ S'S S9'L [ ureiq uedo “leyng [eng L092XIN
8870S ‘9-dOSL 0ce g'e g's S9'L c uresq uedQ ayng [eng LOZMLZIN
9-vO1IN 0ve L'e S'S S9't 4 RWYS Jeyng [eng L1D2XIN
88708 0ce 6'G feie] S9'L c Hwyos Jayng [ena LIZMZLZIN
9-vOTIN 0've 8L g'g SO'L 4 Jagng [eng 9L9EXIN
9-v9T1IN ‘9-N4an 08 g's g's S9'L c Jayng reng 91D2NIN
8870S '9-dOS1 0ee 8'€ S'S S9'L 4 Jayng [eng 91ZMLZIN
8-vO11IN 0ee L9 S'S S9't 5 01607 uonduniniy 8|qeInByUD 66D 1LXIN
91-rvI3 ‘91 dIdd ‘9+-010S 00t 0099 08l 00'e 3 s[eishi pinbr Joj 1eAua/1epooaq/yore] Juswbes £-01-a0g aevsyLON
8L-dldd 0'se 0°089 0’8l 00'¢ I JanuQ/1epodsd/yore Juswbag £-0i-a0g ae1sy L ON
91-rvI3 ‘91 dIdd ‘9+-010S 0'Ge 0085 08l 00'¢ 3 J1oALQ/19p0da/yore uewbeg £-0-a0g gLy IO
02-N40 09 oGl 09 00'¢ I JdnIBosuRl] 1g-8 SYSHXOAVL
87-dOSSL ove a4 9¢ 00'c 9k Joyng BuieAuluoN ng-91 P29 1XOLIN
87-dOSSL 0've 4 9'¢ 00'¢ 9l Jayng BuieAuluoN Ng-91 0729 IXOTVLIN
87-dOSSL ove a4 9¢ 00'c 9k Jagng ug-94 ¥291XO1vLON
87-dOSSL ove a4 9¢ 00'c 9k Jagng ug-94 0¥29 X020
abeyoed (vw) xep Oy (su) xepy P9 (A) xep 997 (A) uin 997 sjauuey) uonduoseq ELINET]
Sd3ddndg

S991A8( 21607 pJepuels - apingy) 10}99]9S 10}9NPUOIIWSS NO




88¢

EOO._EQMCO\\nQuuS
02-rvI3 ‘02-0I0S ‘02-dOSSL ot 901 9¢ 00'c 8 sIndinQ ejeIS-€ ‘Ueyng sng BuGAUILON [e100 PYeXN17LON
[9AS7 T1LL
02-rVvI3 ‘02-dIad ‘02-0I0S ‘02-dOSSL 0’9 092 S's 0S¥ 8 ‘sINdINO eyeIS-€ ‘JenedeYy Burl/ienu aur/ieyng BueuiuoN [0 V¥bZLOHYZON
02-rvI3 ‘02-dIad ‘02-010S ‘02-d0SSL 09 0ce 09 00'c 8 SINAINQ ejeIS-€ UsAIB08Y BUI/I9ALQ duri/eyng BuiLeAuluoN (B0 VYyvy2eOHYLON
02-dOSSL 08 WA [eRe] 002 8 sindinQ alelIS-¢ ‘JeAIsday aul/ieAuQ aur/ieyng BuilaAuluoN [e10 YY2OHYL
02-rvI3 ‘02-0I0S ‘02-dOSSL 08 6L g's oSy 8 [0A87 TTLL ‘SINAINQ SeIS-€ “Uenlq suri/iegng BuiieAUIUON [e100 VI¥SLOHAYLON
02-rvI3 ‘02-dIdd ‘02-010S ‘02-d0OSSL 09 008 S's oSt 8 [9AST L ‘SINdINO ¥eIS—¢ “UeAuq auri/ieyng BuiLeAuluoN [e100 VS LOHPZOW
02-rvI3 ‘02-dIdd ‘02-010S ‘02-d0OSSL 0ve SL S's oSt 8 [9AST L ‘SINdINO ¥eIS—¢ “UeAuq auri/ieyng BuiLeAuluoN [e100 L YSLOVFZON
02-010S ‘02-d0SSL 8L [44 feie] S 8 IndinQ 1L ‘@1eIS-¢ ‘Ianuq surj/layng Buikeauluop [e100 Y I¥21OHYPLON
02-rvI3 ‘02-010S ‘02-dOSSL 08 0L S'g 002 8 siNdinQ ereIS-¢ “JaAlQ dul/eyng BUILeAUIUON [B100 LYSOHAYZON
02-rvI3 ‘02-0I0S ‘02-dOSSL ot 0L 9¢ 00'c 8 sIndinQ ejeIS—€ USALQ dur/ieyng BuIeAUILON [e100 LPSXAT7LON
02-rvI3 ‘02-010S ‘02-dOSSL ove S'9 9¢ 002 8 siNdinQ ereIS-¢ “JaAlQ dul/eyng BUILeAUIUON [e100 LPSXOTYLON
02-rvI3 ‘02-dIdd ‘02-010S ‘02-dOSSL 09 0'se 09 002 8 sindinQ areIS-¢ “eAlq suri/ieyng BuniaauiuoN [e10 VHYSOHYZON
02-rvI3 ‘02-dIdd ‘02-0l0S ‘02-d0SSL ove 09 09 002 8 sINdiNQO ereIS-¢ “UaAlQ auri/iegng BuieAuluoN 8100 LYSOVPLON
02-dOSS1 09 0'se 09 002 8 sindinQ ereIS-¢ “JanQ Bur/eyng BuileAuluoN [e10 LYSOHYL
02-rvI3 ‘02-0I0S ‘02-dOSSL ove g9 9¢ 00'c 8 sindinQ eyeIS-¢ “Uayng BuipeAuluoN B0 reXO1wLON
02-rvI3 ‘02-010S ‘02-dOSSL o474 1’6 9'€ 00e 8 sindinQ erels—¢ “Ieyng sng Buieu| [el0 OVZXATPLONW
02-rvI3 ‘02-dIdd ‘02-0l10S ‘02-d0SSL 09 0ce 09 00'c 8 SINdINQ 8jeIS-€ ‘UoA08Y duIr/JeALq suri/ieyng Buibsaul (B0 YO¥eOHYLON
0c-rvi3 08 0L o3} 0S'v 8 |oAaT TLL ‘sindinQ ayeiS—¢ “4anuq auri/ieyng Buiueau [e100 VOYS1OHAYLOW
02-rVvI3 ‘'02-0l10S ‘02-dOSSL 08 8’8 S's 0S¥ 8 [eAeT TLL ‘sINdINO S¥eIS-¢ JeAuq auri/ieyng Buiueul [e100 VOVZLOHAYZON
02-rvI3 ‘02-dIdd ‘02-0l0S ‘02-d0SSL ove 08 S'S 0S¥ 8 [9A87 1LL ‘SIndinQ eyeIS—¢ oAl aur/ieyng Buueau| B0 0vSLOVYLON
02-0I0S ‘02-dOSSL 0’8 02 S's 002 8 sindinQ a1eIS-¢ “4aAua surt/ieyng Bueau] (€100 OVSOHAYZOW
02-0I0S ‘02-d0SSL 08 GL o3} 002 8 sindinQ alelS-¢ “UeAuq aur/ayng Buiueau| [e100 0VZOHAVLON
0c-rvi3 (A4 0L 9'c 002 8 sindinQ alelS-¢ “UeAuq aur/ayng Buiueau| [e100 OPSXATPLON
02-rVvI3 ‘'02-0l10S ‘02-dOSSL 0've s'9 9 002 8 sINdinQ a1eIS-¢ oAU durt/ieyng Buienu] (€100 OVSXOTLON
02-VI3 ‘02-dIdd ‘02-0I0S ‘02-dOSSL 09 0'se 09 002 8 sindinQ ayelS-¢ aAuQ auri/iegng Buieau) [eoQ VOPSOHVZON
02-dIdd ‘02-010S ove 09 09 00'c 8 siNdinQ eyeIS-€ “UeAL( durl/seyng Buieu [0 0vSOVYLON
02-dOSSL 09 0 09 002 8 sindinQ eyeIS-¢ “UeAQ aurl/ieyng Buileu| [0 0¥SOHYL
02-010S'02-dOSSL 0've s'9 9 002 8 sindinQ ereiS-¢ “Jeyng Bueau] (€100 0VZXOTwLON
02-N40 e L 9'¢ c 8 sindinQ e1eIS-€ UYIAA JoAI@9suUBI] sng [e100 YrEXDTLOW
02-rvI3 ‘02-010S ‘02-dOSSL 08 '8 o3} 0S'v 8 |oAeT 7LL ‘sindinQ ayeIS—¢ “4aAuQ auri/ieyng sng [e100 PY2LOHAYLON
02-vI3 ‘02-dIad ‘02-010S ‘02-d0SSL ove 0'6 S'S 0S¥ 8 [9AST TLL ‘sINdINQ 81eIS—¢ “9ALQ Bur/iayng 810 PPZLOVYLON
02-vI13 ‘02-010S ‘02-d0SSL ove 06 S'S oSt 8 [9AT TLL ‘SINdINQ eleIS-€ YU aur/ieyng (€100 Lb2LOVPZON
02-rvI3 ‘02-dIad ‘02-0I10S ‘02-d0SSL ove g8 g's oSy 8 [9A87 LL ‘sindinQ alelS—¢ 4eAuq suri/iayng [e0 0¥21OVY.LON
abeyoed (yw) xep Of (su) xepy P9 (A) xep 99 (A\) uin 997 sjpuuey) uonduosaqg ERINEY|
sd3ddng

S991n8(] 91607 paepuels - 9piny) 10}99]9S 10}ONPUOIIWAS NO




68¢

EOO._EQMCO\\nQﬂ:
|onaT]
9-vOTIN 08 g's g's S9'L 3 L1 ‘sindinQ ereIS-€ ‘elqeus UbIH Ui Jegng BuusAuluoN s|buls VoZILDINTIN
1oAeT]
v8870S ‘S-dOSL 08 S'L S'S 00'e 5 ILL ‘sindinQ a1e1s-¢ ‘sjqeus ybiH yum Jeyng Buibieuluon ojbuig 92LLDLOHAYLIN
€55710S ‘v8s70S 0ve 0'S S'S S9't 5 sindinQ ejeis-¢ ‘ajqeus ybIH Ui Jayng BurueAuluo e|buls 92LZSLIN
V88708 ‘6-dOSL 08 S X 002 L sindinQ areIS-¢ ‘slqeus YBIH Ui Jayng Buiuaauluon ejbuis 921D LOHAVLIN
v8870S ‘S-dOSL 08 SL S'S 002 5 91eIS—€ ‘9|qeul YIM Jeyng BuilieuluoN jbuis 921D LOHAYLON
v8820S ‘G-dOSL 08 gL g's 00'c 3 Jayng BureAuiuoN sjbuls 089D FOHAYLOIN
€55710S ‘v8s70S 0ve 67 S'S S9'L 3 nwyos “eyng a|buis L1ZSZLIN
€SS0S ‘V8870S ove Sy feie] S9'L 3 Jayng s|buls 91ZSLIIN
1one]
91-N40 0'se S'S S'S 002 4 JLL ‘sINdINQ 81eIS-€ ‘a|qeus Mo YU Jeyng BulliaAuluoN pend G2lL1e4STIN
|onaT]
¥1-rVI3 ‘v1-0I0S ‘¥7}1-dOSSL 08 gL g's oSy 14 JLL ‘sindinQ jeIS—€ ‘9lqeuz MO UNA Jeyng BuilieAuluoN penp VS2 L LOHAYLOIN
indino
¥+-0I0S ‘v1-dOSSL e 6 g's a4 14 L1 ‘sindinQ eyeIS—€ ‘sjgeus Mo yim Jayng BuiieAuluoN penp VG2 LOHYZON
1ons]
¥L=rVI3 ‘v1-dIdd ‘v+-010S ¥+-dOSSL 0ve 06 S'S 0S¥ 4 JLL ‘sINdINQ 81eIS-€ ‘a|qeus Mo YU Jeyng BuilieAuluoN pend S2LLOVYLON
71-dOSSL ove 09 9¢ 00'c 14 SINdinQ eyeIS-€ ‘9lqeu3 MO YNA Jeyng BuilieAuluoN penp SCIXOTININ
¥L=VI3 ‘v1-010S ‘v 1-dOSSL 08 SL S'S 002 14 SINdinQ @jeIS—¢ ‘a|qeu3 Mo YN Jayng BuiieAuluoN penp SZLOHAYLON
¥1-rVI3 ‘v1-0I0S ‘7}1-dOSSL ot L'6 9¢ 00'c 14 SINdinQ ejeIS-€ ‘dlqeu3 MO YNA Jeyng BuilieAuluoN penp SCIXANTPLON
¥1-010S ‘¥1-dOSSL 0ve 09 9'€ 002 14 SINdiNQ ejeIS—¢ ‘a|qeu3 Mo YN Jeyng BuilieAuluoN penp GZIXOTrLON
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v+-dOSSL 09 o've 09 00'c 14 SINdinQ ejeIS-¢ ‘9lqeu MO YN Jeyng BuilisAuluoN penp VSZILOHYPLON
¥L=rVI3 ‘v1-dIdd ‘v+-010S ¥+-dOSSL 0ve 0L 09 002 14 SINdiNQ ejeIS—¢ ‘alqeu3 Mo YN Jeyng BuiieAuluoN penp SCLOVYLON
¥1-010S ‘¥1-dOSSL 08 SL S'S 002 14 SINdiNQ ejeIS—¢ ‘a|qeu3 Mo YN Jayng BuiieAuluoN penp SCLOHYL
|onaT]
91-Nd40 0'Ge gL g's 00'c 14 ILL ‘sindinQ ereiS—¢ ‘sjqeus YbIH YN Jogng BuieAUIUON penD 9211€4SIN
1one]
¥1=rVI3 ‘v 1-010S 08 SL S'S 0S'v 4 TLL ‘sindinQ aleis-¢ ‘alqeus ybiH yim Jeyng BuilieAuiuoN peno V92 LLOHAYLOW
|onaT]
71-dOSSL 08 gL g's oSy 14 ILL ‘sindinQ ereiS—¢ ‘ejqeus YbIH YN Jogng BuiieAUIUON penD V92 LOHAYLIN
¥1-010S ‘¥1-dOSSL 08 SL S'S 002 14 sindinQ e1e1S—¢ ‘ajqeus YBIH YN Jayng BuieAUIUON penD 92 LOHAYLON
vi-rvi3 ot L'6 9¢ 00'c 14 sindinQ e1eIS—¢ ‘olqeus YBIH YN Jogng BuieAUIUON penD 92 IXNT7LOIN
¥L=rVI3 ‘v1-dIdd ‘v+-010S ¥+-dOSSL 09 0've 09 002 14 sindinQ e1e1S—¢ ‘ajqeus YBIH YN Jayng BuieAUIUON penD V9ZLOHYLON
91-rVI3 ‘91-010S ‘9+-dOSSL 08 6L S'S 0S'v 4 [oA87 L ‘SINAINQ BleIS-¢ Uaxaldninpy jeuueyd-g peno V.LSCLOHAVLOWN
91-rvI3 ‘91-0I0S ‘9+-dOSSL 08 6L g's 00'c 14 sindinQ ereiS-¢ Uexadnin |puUBYD-Z PEN LGZOHAYLON
91-rVI3 ‘91-010S ‘9+-dOSSL 0y och 9'€ 002 14 sindinQ ereIS—¢ Uexaldninyl [SuUBYD-Z PEND LGZXN1IWLON
02-rvI3 ‘02-0I0S ‘02-dOSSL 08 gL g's 00'c 8 sIndinQ ejeIS-¢ ‘Uayng sng BuSAUILON [e100 YY2eOHAYLOIN
abeyoed (yw) xep Of (su) xepy P9 (A) xep 99 (A\) uin 997 sjpuuey) uonduosaqg ERINEY|
sd3ddng

S991A8( 21607 pJepuels - apingy) 10}99]9S 10}9NPUOIIWSS NO




06¢

EOO._EQMEO\\nQuuS
8-vOTIN 0've L2 o3} S9'L € Jayng 1a661) -mwyds Buiuaaul-uoN ajduL L1IOEXTIN
8-vOT11N ‘8-N4an 08 98 g's S9'L € Jayng 4eBB11 Mwyos BuieauiuoN ajduL LIDENTIN
8-sN 0'ce 6 §'S S9't € Joying 4aB611L Mwyos BuaauluoN a|duL LIZMZETIN
8-vOTIN 0ce (a4 g's S9'L € Wwyos JauaAu| ajduy 7IDEXTIN
8-SN 0ce g€ S'S SO'L € ureiq uedQ ‘ueyng ajduL LOZMLETIN
8-vOTIN 0ce 8¢ g's S9'L € Jayng ajduL 9IDEXTIN
8-V911N ‘8-N4an 08 S'S S'S SO'L € Jayng s|duL 9LOENTN
8-SN 0ce 8¢ g's S9'L € Jayng ajduL 9IZMLETIN
88708 0ce g'e g's S9'L c uresp uado ‘Joyng [enp soueuniopad ybly e st L0ZMLZIN dUL LOZMLZIN
V88708 ‘S-dOSL 0'8 L S's 5oL L [oAeT TLL Jeyng BuniaauluoN e|buis 0SL1DLOHAVLOIN
v8820S ‘G-dOSL 08 L'l S'S S9'k 5 [9AeT TTLL “4eyng BuruaauiuoN sjbuig 0519 LOHAVLN
S-dOSl 0'8 gL S's 002 ! ureig uado “Jeyng BureauluoN sibuis LODLOHALLIN
€SS0S ‘V8870S ove g'e g's S9'L 3 ureiq uadQ ‘ueyng BurpeAuluoN s|buls L0ZSLVIN
V88708 ‘S-dOSL 08 g/ S's 002 L ureig uado “Jeyng BureuluoN s|buis LODLOHAYLOW
|onaT]
9-Nd4dn 08 g's g's S9'L 3 L1 ‘sindinQ e1eIS—¢€ ‘s|geuz Mo UM Jeyng BuibsauluoN ojbuig SCLLID NN
1oAe]
9-vOT1IN 08 S'S g'g S9'L I JLL ‘sindinQ ejeiS—¢ ‘a|geus Mo UM Jeyng BuiieuluoN ejbuis OSCLIOLNTIN
1oAe]
9-vOT1IN 08 S'S g'g S9'L I JLL ‘sindinQ ejeiS—¢ ‘a|geus Mo UM Jeyng BuiieuluoN ejbuis as¢t1otNTIN
|onaT]
9-vOTIN 08 g's g's S9'L 3 L1 ‘sindinQ ejeIS—€ ‘s|geuz Mo UM Jeyng BuibeauluoN ojbuig VSZIIODINTIN
1oAe]
v8820S ‘S-dOSL 08 gL g'g 00'¢ 8 JLL ‘sindinQ ejelS—¢ ‘a|geus Mo UM Jeyng BuibeuluoN ejbuis SCL1OLOHAYLON
|onaT]
v8820S ‘G-dOSL 08 gL feie] 00'e 3 L1 ‘sindinQ ejeIS—¢€ ‘s|geus Mo UM Jeyng BuibsauluoN ojbuig GCLLIDIOHAYLIN
g-dwngn v 12 g'g 5oL ! SINdINQ e1eIS-¢ ‘ojdeus Mo Y Jayng BuiieauluoN ojbuls SZIDIXIN
€96-10S 'V8870S ‘S-dOSL ove 0'S feie] S9'L 3 sIndinQ ejeIS-¢ ‘vlqeus Mo UM Jeyng BuibieauiuoN ojbuig SCIZSLIIN
V88708 ‘S-dOSL 0'8 gL g'g 002 ! SINdINQ e1eIS-¢ ‘ajdeus Mo Y Jayng BuiieauluoN ojbuls GZLDLOHAVLOW
v8820S ‘S-dOSL 08 gL S§'S 00'e s SINdINQ e1eIS—¢ ‘a|qeus Mo UIM Jeyng BuilieAuluoN ejbuis SCLOLOHAYLIN
|onaT]
9-Nd4dn 08 g's g's S9'L 3 L1 ‘sindinQ ereIS-¢€ ‘olqeuz YbIH Ui Jegng BuusAuluo s|buls 9CLLDINTIN
1oneT]
9-vOT1IN 08 S'S g'g S9'L I JLL ‘sindinQ ereIS-¢ ‘alqeus YbIH Ui Jeyng BuiueAuluo 8|buls 09CLIODLNTIN
|onaT]
9-vOTIN 08 g's g's S9'L 3 L1 ‘sindinQ areIS-¢ ‘elqeus YbIH Ui Jeyng BuusAuluo s|buls ga92119IN7IN
abeyoed (yw) xep Of (su) xepy P9 (A) xep 99 (A\) uin 997 sjpuuey) uonduosaqg ERINEY|
sd3ddng

S991n8(] 91607 paepuels - 9piny) 10}99]9S 10}ONPUOIIWAS NO




162

EOO._EQMCO\\nQﬂ:
91-N4D ‘9+-0I0S ‘9+-dOSSL 14 20 'S 14 14 UouMS sng sexa|dinweg/iexaldiniy +:g PenD VATAARSE) 2
8-N40N
‘8SN ‘8-¥OTIN ‘8-0I10S ‘8-0.0IN € 20 'S 14 4 youmg sng Bunejsuel| ug-g £8edaML
8-N40N
‘8SN ‘8-¥OTIN ‘8-010S ‘8-0.0IN € 20 'S 14 4 youmg sng Bunejsuel| ug-g 90eeddaML
8-N40N
‘8SN ‘8-¥OTIN ‘8-0I10S ‘8-0.0IN € 20 'S 14 4 youmg sng Bunejsuel| ug-g soeeadams
8-N40N
‘8SN ‘8-¥OTIN ‘8-010S ‘8-0.0IN € 20 'S 14 4 youmg sng Bunejsuel] ug-g 9cleadams
8-N40N
‘8SN ‘8-¥OTIN ‘8-010S ‘8-0.0IN € 20 'S 14 4 uoumg sng Bunejsuel] ug-g Geleaams
9-vO1IN s> S20 4 60 4 UoUMS sng aBe} oA Mo HE-2 €8€7180
9-vOT1IN > geco A4 60 4 YouMs sng abeyjop Mo ug-2 90€€71190
8-V911N ‘8-010S ‘8-0LIN > geco g'g g9t 4 Youms sng 1g-¢ £8eaML
8-V911N ‘8-010S ‘8-0LIN > geco g'g g9t 4 Youms sng 1g-¢ 90eeaML
8-V911N ‘8-010S ‘8-0LIN > geco g'g g9t 4 Youms sng 1g-¢ Soeeams
8-V911N ‘8-0I0S ‘8-01IN > geco g'g g9t 4 Youms sng 1g-¢ 9zLeams
8-V911N ‘8-010S ‘8-0IN > geco g'g g9t 4 Youms sng 1g-¢ gelreams
9-vOTIN > 20 S 60 3 Uoumg sng aBeyop moT Jexajdinwag/iexsdini 12 1G2€11490
9-¥9T11N ‘9-N4aN ‘S-dOSL ‘88-0S > 20 'S S’ 3 YoUMS sng sexa|diynwaqg/iexaldimyniy ug- 1G2eds.
9-vOTIN > 20 Sy 60 3 UoUMS sng aBe}oA moT G- | Seio 11140
9-¥9T11IN ‘9-N4aN ‘S-dOSL ‘88-0S > 20 'S S’ 3 1SdS youms [eubiq ug-1 §8€49S.
9-¥9T11IN ‘9-N4aN ‘S-dOSL ‘88-0S > 20 'S S’ 3 1SdS youms [eubiq ug-1 ¥8€4S.
9-vOTIN > 20 'S 14 3 Youmg [exbia vg-+ £G2€dS.LIN
9-¥9T11N ‘9-N4aN ‘S-dOSL ‘88-0S > 20 'S S’ 3 Youms sng ug-1 9cledss
9-VHTIN ‘9-N4dN ‘S-dOSL ‘88-0S s> S20 S'S S9'L b Youms sng ng-| Sgledss
abeyoed (5) 1eoidA NOy (su) xepy P4 (A) xep 99 (A) uin 990 sjauuey) uonduosag 1onpo.id aoInaqg

S3IHOLIMS Snd

S991A8( 21607 pJepuels - apingy) 10}99]9S 10}9NPUOIIWSS NO




262
woojwasuo//:dny

02-210S ‘02-d0SSL 008 90k S'g 002 8 sindinQ ejeis-¢ ‘doj4-dil4 8dAL-q 100 ¥.SOHAYLOIN
02-rvI3 ‘02-010S ‘02-d0SSL 008 X8 S'g 002 8 sindinQ ejeis-¢ ‘doj4-dil4 8dAL-q 100 LEOHAYLOIN
02-rvI3 ‘02-010S ‘02-d0SSL 00'% L9k 9€ 002 8 sindinQ ejeis-¢ ‘doj4-dil4 8dA1-q 100 YLSXNTPLON
02-rvi3 00'% 48 9€ 002 8 sindinQ ejeIs-¢ ‘doj4-dil4 8dA1-q 100 YLEXNTPLON
02-rVI3 '02-010S ‘02-d0SSL 00t 4 9¢ 002 8 sindinQ ere1s-¢ ‘doj4-di4 odAL-q €100 YLEXNTYLON
02-MvI3 '02-dIad ‘02-010S ‘02-dOSSL 00've g6 09 002 8 sindinQ ere1s-¢ ‘doj4-di4 odAL-q €100 ¥/SOVYLON
02-MvI3 '02-dIad ‘02-010S ‘02-dOSSL 00've g6 09 002 8 sindinQ ere1s-¢ ‘doj4-di4 odAL-q €100 ¥LEQVFLON
02-rVI3 '02-010S ‘02-d0SSL 09'€ g8 9¢ 002 8 inould ybnoay L mo|4 doj4-dij4 adAL-a [e100 ¥2SXOTrLOW
02-rVI3 '02-010S ‘02-d0SSL 00've g8 9€ 002 8 doj4-dii4 edAL-@ [e100 YLEXDTYLOW
02-MvI3 '02-dIad ‘02-010S ‘02-dOSSL 009 0'se 09 002 8 doj4-dii4 edAL-@ [e100 V¥LEOHYLON
02-MvI3 '02-dIad ‘02-010S ‘02-dOSSL 009 062 09 002 8 doj4-dii4 edAL-@ [e100 VELZOHYLON
02-rvI3 ‘02-dIad ‘02-010S ‘02-dOSSL 002 00k 09 002 8 doj4-di4 dA1-q [e10 €22OVYLON
02-dOSSL 008 X8 S'g 002 8 doj4-di4 edA1-q [e100 YLEOHYL
02-rvI3 ‘02-diad ‘02-0I0S ‘02-dOSSL 009 0ge 09 002 8 doj4-di4 BumenuiuoN sreis-¢ adA1-a 100 VPLSOHYLON
02-dOSSL 00'8 90k g's 002 8 doj4~dil4 BuruenuiuoN sjeis-¢ 8dAL-q [e0 YLSOHYL
91-N40 00°52 064 09 002 9 1es8Y pUE 300]0 uowwo) ‘doj4-dil4 adAL-q xeH vL1L4STIN
91-rvI3 ‘9L-dIad ‘9+-0I0S ‘9+-dOSSL 00 0ce 09 002 9 #0019 ‘doj4-dii4 edAL-q xeH V¥ZLOHPLON
91-diad ‘9+-010S see 0094 08l 00°€ 9 doj4-dil4 edA1-q xoH LIy LOW
josay
91-0I0S ‘9+-dOSSL zs [t 9 4 4 pue Jog yum sdoj4—di4 Y- pesabbu -ebp3-anneben [ena VZLLOHPLOW
#1-0I0S ‘7+-dOSSL z's k4 9 4 4 1esay /m dojd dii4 M- fen@ VELOHYLOW
91-diad ‘9+-010S se'e 005+ 0’8k 00°€ 4 doj3-dii4 -1 feng 4,207 LON
71-rVI3 ‘v1-dIad ‘v +-010S ‘¥ +-dOSSL 00've 00t g'g oSt Z loneT 1L 196611 oB6p3 aAnsod adAL-a [ena ¥210VyLON
71-rVI3 ‘v1-dIad ‘v+-010S ‘¥ +-dOSSL 00've g6 09 002 Z 1966111 o6p3 aanisod adAL-q [ena ¥LOVYLON
71-010S ‘¥+-dOSSL 008 88 g'g oSt 4 [9A87 1L L ‘1esey pue jos ‘doj4-di4 adAL-q [eng VrLLOHAYLOW
yL-diad ‘v+-010S 00 02 g'g 05y 4 [eneT 1L Jesey pue jeg ‘doj4-dii4 adA1-q leng VPLLOHYZON
YL-rVI3 ‘vL-diad ‘v+-0I0S ‘v+-dOSSL 00 002 09 002 4 1esey pue jes ‘doj4-di4 edAL-a leng V¥LOHPLON
71-010S ‘v+-dOSSL 00'8 €6 g's 002 4 1esay pue jeg ‘doj4~dil4 #dA1-q feng YLOHYL
YL-rVI3 ‘71-010S ‘¥+-dOSSL 00 o€k 9¢€ 002 4 doj4-di4 #dA1-@ leng PLXATPLOWN
YL-rVI3 ‘71-010S ‘¥+-dOSSL 0042 0L 9¢€ 002 4 doj4-di4 #dA1-@ leng YZXOTPLON
YL-rVI3 ‘vL-diad ‘v+-0I0S ‘v+-dOSSL sz'T 005+ 08k 00°€ 4 doj4-di4 #dA1-@ leng €10V IO
8y-dOSSL 00'%2 29 9€ 002 9l doj4-di4 edAL-q ¥g-94 LEILXOTYLON
87-dOSSL 00've 29 9€ 002 9k doj4-dii4 edA1-q 1g-914 Y2LEILXOTWLIN
abeyoed (ww) xep O (su) xepy P9 (A) xep 99 (A) uin 990 sjauuey) uonduosaqg aoInaqg
SdO14-did

S991n8(] 91607 paepuels - 9piny) 10}99]9S 10}ONPUOIIWAS NO




woojwasuo//:dny

€6¢

8-sN 00've 0's g'g S9'L b doj4-dii4 edA1-q 8lbuis ¥/ZSLIIN
91-VI3 ‘9L-dIad ‘9+-0I0S ‘9+-dOSSL 00 0'92 0’9 002 4 1959y puE 300]0 uowwo ‘doj4-di4 odki-a pend VSLLOHYLOW
9L-rvI3 ‘91-dIad ‘9+-010S see 0094 08l 00°€ ¥ doj4-di4 edA1-q penD Sy LOW
02-210S ‘02-dOSSL 008 70l g'g oSt 8 [oneT 1LL ‘ereis—¢ ‘doj4-dil4 BuieuluoN adAL-q €100 V¥LSLOHAYLON
02-rvI3 ‘02-010S ‘02-d0SSL 008 70l g'g oSt 8 [oneT 1LL ‘ereis—¢ ‘doj4-dil4 BuiteuluoN adAL-q €100 V¥LELOHAYLON
02-dIad ‘02-010S ‘02-dOSSL 009 008 g'g 05y 8 [0A87 1LL ‘ereis-¢ ‘doj4~dil4 BureuiuoN adAL-q [e100 VP2S1OHYZOW
02-rvI3 ‘02-dIad ‘02-010S ‘02-dOSSL 009 0l g'g 05y 8 [0A87 1LL ‘ereis-¢ ‘doj4~dil4 BureauiuoN adA1-q [e100 VPLELOHYZOW
02-010S ‘02-dOSSL Sl 2€ 9 4 8 186611 8Bp3-anmsod ‘ejqeuz/m doj4~di4 8dAL-q (&0 VLLEOHYLON
02-dIad ‘02-0I0S ‘02-dOSSL 009 0'sg g'g 05y 8 [0A87 L1 ‘doj4-di4 adA1-q [e0 VELZLOHYZOW
02-dIad ‘02-0I0S ‘02-dOSSL 0072 0Lk g'g 05y 8 [0A87 L1 ‘doj4-di4 adA1~-q [e0 €L21OVYLON
02-rvI3 ‘02-dIdd ‘02-010S 0072 00t g'g 05y 8 [9A87 1LL ‘elqeus xool0 ‘doj4~dil4 8dA1-q [e0 LLE1OVYLON
02-dIad ‘02-010S ‘02-dOSSL 0072 00t 09 002 8 a|qeu3 %00]9 ‘doj4-dii4 adA1-q [e10 L2E0V7LON
02-rvI3 ‘02-dIad ‘02-10S ‘02-d0SSL 00've 0 kb g'g oSt 8 [oAeT TLL ‘sindinQ aleis-¢ ‘doj4-dil4 adAL-a [e100 ¥/SLOVYLON
02-rvI3 ‘02-dIad ‘02-010S ‘02-d0SSL 00've 00t g'g oSt 8 [oAeT TLL ‘sindinQ aleis-¢ ‘doj4-dil4 adAL- [e100 ¥/ELOVYLON
7E-rVI3 ‘v1-0I10S ‘¥ +-dOSSL 008 €6 g's 002 Z sindinQ ere1s-¢ ‘doj4-di4 odAL-q €100 ¥LOHAPLOW
abeyoed (vw) xepw O (su) xepy P9 (N) xepy 90 (A) uiy 90 s|auueyd uonduosag ELITET|
SdO1d-dITd

S991A8( 21607 pJepuels - apingy) 10}99]9S 10}9NPUOIIWSS NO




v62
woojwasuo//:dny

¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v +-dOSSL 00've g8 g's 0S¥y 9 [9A87 TTLL ‘UeMeAUl XoH ¥0LOVYLON

¥+-0I0S ‘v1-dOSSL 008 L'L g's 0S¥y 9 [9A87 TTLL ‘UeMeAUl XoH Y0LOHYL
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v+-dOSSL 00've g8 g's 0S¥y 9 [9A87 LL ‘sindinQ ureig-uadQ UauaAu| xoH S0LOVYZON
¥1-rVI3 ‘v1-0I0S ‘7}1-dOSSL 00've L'e 9¢ 00c 9 sindinQ ureiq uadQ “speAUl XH 90XO1wLON
¥1-010S ‘¥1-dOSSL 2S Sl 9 4 9 siNdinQ ureiq uedQ “eueAU| XoH VS0OHYLOW
YL=rVI3 ‘v1-dIdd ‘v+-010S ¥+-dOSSL 00'v2 SHE S'S 0S'v 9 [oneT 1L “4eBBIL MUWYDS JeuaAU| XaH ¥LLOVYLON
YL=rVI3 ‘v1-010S ‘v 1-dOSSL 00'v2 00k 09 002 9 196611 MWYIS JopaAU| XaH LOVYLON
¥1=rVI3 ‘vI-dIdd ‘v+-010S 00'v2 09 09 002 9 ureiq-uadQ JopaAu| XaH SOOVYLON
YL=rVI3 ‘v1-010S ‘v 1-dOSSL 00'% L6 9¢ 002 9 (posaynqun) seueAu| XoH YONXATYLOW
YL=rVI3 ‘v1-010S ‘v 1-dOSSL 008 SL S'S 002 9 JspeAu| xeH YOOHAYLON
YL=rVI3 ‘v1-010S ‘v 1-dOSSL 00'% L6 9¢ 002 9 JspeAu| xeH YOXATYLON
¥1-rVI3 ‘v1-0I0S ‘¥7}1-dOSSL 00've s 9¢ 00c 9 JSHBAU| XaH Y0XO1wLON
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v +-dOSSL 00t oSl 09 00c 9 JSHBAU| XaH VY¥0OHYLON
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v+-dOSSL 00've 0L 09 00c 9 JSHBAU| XaH Y0OVYLON
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v+-dOSSL et 0001 08l 00'e 9 JeuaAu| xaH ane690¥ LON
91-dIdd ‘9+-010S et 000} 08l 00'e 9 9ren XoH aneLsy O

91-"VI3 ‘91-dIdd ‘9+-0I0S ‘91-dOSSL 0094 008 08l 0o0'e 9 Jayng xeH 9050v LON
91-VI3 ‘91-dIAd ‘9+-0I0S ‘9L-dOSSL 0091 059 08l 00'e 9 Jayng xaH anevor LON
91-1'VI3 ‘9-dIAd ‘9+-010S 0091 008 0’8l oo'e 9 Jayng xaH a6v0¥7 L.ON
9-vO1IN 0091 L2 S'S S9'L 4 JaueAu| paisynqun [eng Y0NDSXIN

9-VOTIN ‘9-N4an 008 S'S S'S S9'L 4 JaueAu| paisynqun [eng ¥0NDSNIN
88-0S '9-dOSL 00ce 9'G S'S S9'L 4 JaueAu| paisynqun [eng YONZMLZIN

9-VOTIN ‘9-N4an 008 98 S'S S9't 4 Jauenu| 4eb6u L -niwyos fena 192NN

9-vO1IN 00ce 6 S'S S9't 4 HWYos “Usuenu] eng 1OSXIN

88-0S ‘9-dOSL 00°ce 6% g's S’ c MWYos ‘Uedanul [eng VIZMLZIN

9-vOTIN 00°ce 0e g's S’ c uresq uadQ “4aueAu| [eng 9092XIN

88-0S ‘9-dOSL 00°ce 0e g's S’ c uresq uadQ “4aueAu| [enq 90ZMLZIN

9-vOTIN 00've 8l g's S’ c JsusAul [eng 02X IN

9-VOT1IN ‘9-N4an 008 S'S S'S S9'L 4 Japenul feng ¥0D2NIN

88-0S ‘9-dOSL 00°2¢ 9€ S'S S9'L 4 Japenul feng Y0ZMLZIN
Y1-rVI3 ‘v +-dIAd ‘v+-010S 0s'e 0'GL 08l 00'e € Japenul snid Jred Joreredwo) [eng anZ00¥ O

8-vO11IN 00ce L9 S'S S9'L 5 01607 uonduniniy 8|qeInByuD 66D 1LXIN

abeyoed (vw) xep Oy (su) xepy Pdy (A) xep 997 (A) wiy 99 sjauuey) uonduoseq ELINET]
SH3ILH3ANI

S991n8(] 91607 paepuels - 9piny) 10}99]9S 10}ONPUOIIWAS NO




S6¢

EOO._EQMCO\\nQﬂ:
v8820S ‘G-dOSL 008 0L g's 00¢ 3 JapaAu| paeynqun ojbuis YONO LOHAVLIN
9-v9T1IN ‘9-N4an 008 98 g's S’ 3 Jopaau| 4eBB11 -Bwyds 8lbuls VIDLNIN
00'8 L2 S'S 00'e 3 [onaT L “teuaAu] a|buls 01O LOHAYLON
v8870S ‘S-dOSL 008 L2 S'S 00'e 3 [onaT L “teuaAu] a|buls YOLOLOHAVLIN
v8870S ‘S-dOSL 008 90k S'S 00'e 3 [9A87 TLLINdu| HWYoS UsueAul 8jbuls LLOLOHAYLON
v8870S ‘S-dOSL 008 90k S'S 00'e 3 [9A87 TLLINdu| WWYoS UsueAul 8jbuls PLLOLOHAVLIN
€55710S ‘v8s870S 00'v2 6'S S'S S9'L 5 induj MWyYdS JeuaAul 8|Buls 1ZSLLIN
v8870S ‘S-dOSL 008 90 S'S 002 5 induj MWyYdS JeuaAul 8|Buls YLD LOHAYLON
v8870S ‘S-dOSL 00e 002 09 002 5 induj MWyYdS JeuaAul 8|Buls YLOLOHYLON
€SS0S ‘V8870S 00've 0e g's S’ 3 ureq uadQ JeuaAu| s|buls 90ZS.ZIIN
S ‘'6-dOSL 008 gL g's 00c 3 ureq uadQ JeuaAu| s|buls S0D FOHAYLON
9-VOT11IN ‘9-N4an 008 S'S S'S S9'L 3 Japenul 8|buig YOO LNIN
€SS0S ‘V8870S 00've 1584 feie] g9’} 3 Jopaau| s|buls Y0ZSLIIN
v8820S ‘G-dOSL 008 gL g's 00c 3 Jopaau| s|buls 70D LOHAYLOIN
V88f0S ‘G-dOSL 00C 002 09 002 3 Jspanul sjbuig 0D LOHYLON
9-VOTIN ‘9-N4an 008 98 S'S S9'L 5 [9A87 TLL “UeHaAu| J8BBL L -HwydS PLLOLNIN
9-VOTIN ‘9-N4an 008 L9 S'S S9'L 5 [oneT L1 Jayng Bureaul YOLOLNIN
YL=rVI3 ‘v1-010S ‘v 1-dOSSL 008 0L S'S 002 9 JaueAu| paisynqun xeH YONOHAYLOW
YL=rVI3 ‘v1-dIdd ‘v+-010S ¥+-dOSSL 00'% ovi 09 002 9 JaueAu| paisynqun xeH VYONOHYLOW
¥1-010S ‘¥1-dOSSL 008 0L S'S 002 9 JaueAu| paisynqun xeH YONOHPYL
YL=rVI3 ‘v1-010S ‘v 1-dOSSL 008 96 S'S 0S'v 9 [oAeT TLL “eleAu| J866u L -1wyos XaH V¥ LLOHAYLOW
¥L=-rVI3 ‘v1-dIdd ‘v+-0I0S ¥+-dOSSL 00'% 02e S'S 0S'v 9 [oAeT TLL “eleAu| J866u L -1wyos XaH VYL LOHYZOW
¥+-0I0S ‘v1-dOSSL 008 96 g's 0S¥y 9 [oA87 TTLL ‘IeHaAU] JoBBL L -IWyoS XoH V1 LOHYL
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v+-dOSSL 00t oSl 09 00¢ 9 JopaAu| JoBBL] ~HIWYOS XoH V¥ LOHPLON
¥+-0I0S ‘v1-dOSSL 008 901 g's 00¢ 9 JopaAu| JoBBL] ~HIWYOS XoH VIOHVL
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v+-dOSSL et 000} 08l 00'e 9 1966u | WWYdS XeH ar8sy LON
¥1-dlad ‘v1-0I0S ‘v+-dOSSL et 000} 08l 00'e 9 1966u | WWYdS XeH g90171LON
¥+-0I0S ‘v1-dOSSL 008 901 g's 00¢ 9 JoUBAU| HIWYDS XOH 7 IOHAYLOIN
¥1-rVI3 ‘v1-0I0S ‘7}1-dOSSL 00t 243 9¢ 00¢ 9 JoUBAU| HIWYDS XOH 7 EXANT7LON
¥L=VI3 ‘v1-010S ‘v 1-dOSSL 00'v2 S'9 9'€ 002 9 J8pBAU| PWYOS XeH 1XOTvLONW
YL=rVI3 ‘v1-010S ‘v 1-dOSSL 008 L'L S'S 0S'v 9 [9A87 LL ‘Jeuanul XaH VY0LOHAYLOW
YL=rVI3 ‘v1-dIdd ‘v+-010S ¥+-dOSSL 00'% [PA" S'S 0S'v 9 [9A87 LL ‘Jeuanul XaH VY0LOHY.ZOW
abeyoed (yw) xep Of (su) xepy P9 (A) xep 99 (A\) uin 99 sjpuuey) uonduosaqg ERINEY|
SH3ILH3ANI

S991A8( 21607 pJepuels - apingy) 10}99]9S 10}9NPUOIIWSS NO




96¢
woojwasuo//:dny

¥1-rVI3 ‘v1-0I0S ‘7}1-dOSSL 0091 9¢ 9¢ 00¢ 9 JoUBAU| XBH palagnqun YONXOT7LON
8-v9T11N ‘8-N4an 008 98 g's S’ € Jopaau| 4aBBLL -HwydS BduL 7IDENTIN
8-SN 00°ce 6% g's S’ € Wwyos JauaAu| ajduy VIZMLETIN
8-SN 00°ce 0e g's S’ € uresq uadQ ‘JepeAu| ajduL 90ZMLETIN
8-SN 00°ce 9¢ g's S’ € JapeAu| aduL Y0ZMLETIN
v8870S 00've 0'S g's S’ 3 JapaAu| paseynqun olbuig YONZSLININ
9-v9T1IN ‘9-N4an 008 g's g's S’ 3 JapaAu| paeynqun ojbuig Y0NO NN
€55710S ‘v8s870S 00'v2 0's S'S S9't 3 JapaAul paaynqun o|buis ¥ONZSZLIN
00'8 0L S'S 002 3 JapaAul pasaynqun o|buis YOND LOHAYLON
v8870S ‘S-dOSL 00e 002 09 002 3 JapaAul paaynqun o|buis YONDLOHYLON
abeyoed (yw) xep Of (su) xepy P9 (A) xep 99 (A\) uin 99 sjpuuey) uonduosaqg ERINEY|
SH3ILH3ANI

S991n8(] 91607 paepuels - 9piny) 10}99]9S 10}ONPUOIIWAS NO




L6¢C

EOO._EQMCO\\nQﬂ:
02-dOSSL 008 26 g's (k4 8 yoyeT] jussedsues Buipenul-uoN e1eIS—€ [e100 E€LEOHYL
02-rvI3 ‘02-0I0S ‘02-dOSSL 008 8'8 g's (k4 8 yoye adAL-q BuibeAul-uoN eielS—€ [e100 E€LGOHAYLOIN
02-rvI3 ‘02-dIdd ‘02-010S ‘02-d0SSL 009 00e g's Sy 8 19787 L1 ‘YOIeT/ISAIBOSURI] ISLBAU| 91BIS-E [BI00 VELSLOHYZON
91-dlad ‘91-010S gee 0°00€ 08l 0e 4 JeysiBay JIUS onelS Ng-+9 [ena a.157 11O
91-r'VI3 ‘91-dIAd ‘9+-010S gee 0'0Se 0’8l 0e 4 JeisiBay JIyS onels ug- fena as510v O
8L-dldd 009 0'0Se 0’8l 0e 8 sayore a|quedwo)-sng ig-6 g8657 1O
91-0I0S ‘91-dOSSL 14 9€ g'g 4 I indinQ L1 ‘ereis-¢ ‘isibey sng obeiS-8 V¥60v LOHYLON
91-0I0S ‘91-dOSSL (2] €e 09 0¢c I eleIS-¢ aisiboy sng ebels-g V607OHYLON
91-rvI3 ‘9-dIAd ‘9+-010S gee o'ore 0’8l 0e I JeisiBoy YIys onels ug-8 g1c0v O
91-rvI3 ‘9-dIAd ‘9+-010S gee o'ore 0’8l 0e I H/S oneis 1g-8 ariov O
91-rvI3 ‘91-dIad ‘9+-010S ‘9+-dOSSL et 00Se 08l 0e 3 sindinQ eyeig-o81y | ‘IelsiBoy S10IS/MUS NE-8 ave0r LON
91-010S 008 00l g's (k4 3 (ere15-€) JR3sIBoY BbeIO)S INdINO/M JeisiBoy WUS Hg-8 G6SOHAYLON
91-0I0S ‘91-dOSSL 009 0'8c 09 (k4 3 (ere15-€) JR3sIBoY BbeIO)S INdINO/M JeisiBoy WUS Hg-8 GB6SOHYL
91-0I0S ‘91-dOSSL 14 e g's a4 3 INdinQ 111 ‘sssisiBoy nding slels-¢ ‘sielsiboy YUS Hg-8 VSG6SLOHYZON
91-0I0S ‘91-dOSSL [} 14 09 (k4 3 Joysiboy YIyS ng-8 V.6SOHYLON
v+-dlad ‘v1-0I0S ‘v+-dOSSL 00t o0ce 09 (k4 3 Jeysiboy YyS IndinO-ojesed/indul-[eLss 1g-g VY9 LOHYPLON
91-rvI3 ‘91-dIdd ‘9+-0I0S ‘9+-dOSSL 00'% 0°0e 09 0e 5 JasiBey YIys INdINO [etias/indul—fo|jesed 4o [BUSS 1g-8 VS9LOHYLON
91-0I0S gee 0'0St 0’8l 0e I SaydjeT] a|qessalppy 1g-8 96607 LATN
91-dlad ‘91-010S gee 0'0St 0’8l 0e I SaydjeT] a|qessalppy 1g-8 g6607 LON
91-010S ‘91-dOSSL 2S (o 09 0e 3 S8yojeT 8|qessaippy Hg-8 V6S52OHYLON
91-rVI3 ‘91-010S ‘9+-dOSSL 008 00k S'S S 5 [9AeT TLL 19podsQ 8-J0-|/ydleT a|qessalppy ig-8 V6SCLOHAYLOWN
J9YIys
91-rVI3 ‘91-010S ‘9+-dOSSL 008 00k S'S 0e 5 [one 21607 SOWO 18pooaq 8-4o- |/ydleT |qessaippy Ig-8 6SCOHAYLON
J9YIys
91-rVI3 ‘91-010S ‘9+-dOSSL 00'% ocH 9¢ 0e 5 [one 21607 SOWO 18pooaq 8-4o- |/ydleT |qessaippy Ig-8 69CXA1LON
91-0I0S ‘91-dOSSL 14 Se g's a4 3 ndinQO LL ‘yoeT s|gessaIppy 1g-8 V6SCLOHYZON
91-dIdd ‘9+-010S 00've 0'LE g's a4 8 18787 TLL ‘YoreT 8jqessaippy 1g-8 6SG21OVY.LON
91-rVI3 ‘94-dIAd ‘9+-010S 00've 00l 09 (k4 8 yojeT] s|qessaippy 1g-8 DA6SCOVYLON
91-rvI3 ‘91-dIad ‘9+-010S ‘9+-dOSSL 009 00¥ 09 (k4 3 Jeysibey YUS 1g/8 V68SOHYLON
91-dIdd ‘9+-010S et 00Se 08l o€ 14 sindinQ ejeis-e8y L eisiBey odAL-q ug-v 99207 LON
87-dOSSL 00've 'S 9¢ (k4 9k yoreT asedsuel) yg-9t €.891XOTPLON
87-dOSSL 00've 'S 9¢ (k4 9k yoreT asedsuel) yg-9t €LE91XOTLIN
91-dlad ‘91-010S gee 0'09¢ 0’8l 0e I JeisiBoy YiyS yibue ejgqeueA 1g ¥9 oL | g.,557 1O
abeyoed (vw) xep Oy (su) xepy Pdy (A) xep 997 (A) wiy 99 sjauuey) uonduoseq ELINET]

S991A8( 21607 pJepuels - apingy) 10}99]9S 10}9NPUOIIWSS NO

SHILSIO3H ANV STHOLV]




86¢

EOO._EQMCO\\nQﬂ:

91-dIdd ‘9+-010S et 00cy 08l 0e 3 s1oys1bey uonewixoiddy oAISS200NG a6vSy LON
91-dOSSL 009 0'8c 09 (k4 3 oeIS-¢ Josibey Hus VS6SOHYLON
91-dOSSL 008 00l g's (k4 3 oeIS-¢ Josibey Hus G6SOHAYLON

91-rvI3 ‘91-dIad ‘9+-010S ‘9+-dOSSL 009 0'8c 09 (k4 3 oeIS-¢ Josibey Hus VS6SOHYLON

91-dIdd ‘9+-010S et 0081 08l 0e 14 yoreT uasedsues| peno dev0r LON

91-dlad ‘91-0108 see 0'GLL 08k o€ 14 $8YdKe S-d pend aryor LON

91-rvI3 ‘91-didd ‘9+-010S see 0'GLL 08k o€ 14 $8YdKe S-d pend gevor LON

02-0I0S ‘02-dOSSL 00'8 g6 g'g 4 8 [9A87 T LL ‘SINdiNQ eyeIS-¢ ‘yojer] Jueredsuel] (B0 VELELOHAVLON

02-VI3 ‘02-dIdd ‘02-010S ‘02-dOSSL 00've ook g'g 4 8 [9A87 T LL ‘SINdiNQ eyeiS-¢ ‘yoyer] Jueredsuel] (B0 €LE1OVYLON

02-VI13 ‘02-dIdd ‘02-010S ‘02-dOSSL 00've g6 09 0¢c 8 sindinQ erelS-¢ ‘yoreT Jussedsuel] [e100 €LEQVYLON

02-rvI3 ‘02-0I0S ‘02-dOSSL 00'v2 08 9'€ 0e 8 nould ybnouy | moj4 yoreT Juasedsuel] e}00 €LSXOTWLON

02-VI13 ‘02-010S ‘02-d0SSL 00'8 c6 g'g 0¢c 8 ajelS—¢ Yoje juasedsuel] [e100 ELEOHAVLON

02-rvI3 ‘02-0I0S ‘02-dOSSL 00t 8¢l 9¢ (k4 8 alelg—¢ yojeT juasedsuel] (€100 ELEXNTPLON

02-rvI3 ‘02-0I0S ‘02-dOSSL 00've 08 9¢ (k4 8 yoreT asedsuel] o0 €LEXOTPLON
02-rvI3 ‘02-dIdd ‘02-0I10S ‘02-d0SSL 009 0'8e g's a4 8 [8A87 TLL ‘YoreT [e10 VELELOHYLON
02-0I0S ‘02-dOSSL 008 g6 g's a4 8 [ore7 T1LL ‘sindinQ sreis-¢ ‘yore adAL-q [e100 VELSLOHAYLOIN

02-dIdd ‘02-010S 00've g0l g's a4 8 [oAe7 T1LL ‘sindinQ sreis-¢ ‘yore adAL-q [e100 Y9S10VYLON

02-rvI3 ‘02-0I0S ‘02-dOSSL 00t 8¢l 9¢ (k4 8 sindinQ ereIS-¢ yoye adAL-q [BRO ELAXNTPLON

02-dIad ‘02-010S ‘02-d0OSSL 00've g0l g's a4 8 [9A87 LL ‘sindinQ 8lelS—¢ 4eAuq suri/iayng [e0 €.810VV.LON

02-rvI3 ‘02-dIdd ‘02-010S ‘02-dOSSL 00'v2 00k 09 02 8 sINdiNQ @leIS—€ oAl Buri/iayng €10 €LG0V¥LON

02-VI3 ‘02-dIdd ‘02-010S ‘02-dOSSL 009 0oe 09 0¢c 8 yoye] juasedsuel] BuileAU|-UON oJeIS—€ [BRQO VELSOHYLON

02-VI3 ‘02-dIdd ‘02-0I0S ‘02-dOSSL 009 0'se 09 0¢c 8 yoye] juasedsuel] BuiLEAU|-UON oJeIS—€ [BR0 VELEOHYLON
abeyoed (yw) xep Of (su) xepy P9 (A) xep 99 (A\) uin 99 sjpuuey) uonduosaqg ERINEY|

SH3LSIO3H ANV SIHOLV]

S991n8(] 91607 paepuels - 9piny) 10}99]9S 10}ONPUOIIWAS NO




66¢

EOO._EQMCO\\nQﬂ:
9-v9T1IN ‘9-N4an 008 L9 S'S S9'L 8 [oAe7 TLL “Joyng BuieAu|-uoN 0SLONTIN
9-v9OT1IN ‘9-N4an 00’8 S’ S’ S9'L 1 IndinQ ureiq uadQ “feyng BuileAuj-uoN L0DININ
¥1-0I0S ‘v1-dOSSL 00'8 SL S§'S 002 9 Jeu8AU| XoH YOOHYL
9-V911N ‘9-N4an 00'8 S§'S S'G SO’k 4 JapaAu| palaynqun |eng Y0NO2ZNTIN
9-VO11N ‘9-N4an 008 98 S'G S’ 4 JapaAu| JaB6L ] -nwyos feng 192NN
9-vOT1IN ‘9-N4an 008 9'8 S'S S9'L 4 Joyng 1e661] ~Hwyos feng L192NIN
9-v9T1IN ‘9-N4an 008 S’ S'S S9'L 4 ndinQ ureiq uadQ “Jeyng BuileAul-uoN [eng 092NN
9-VO11N ‘9-N4an 008 S§'S S'G St 4 ndinQ ureiq uedQ “eueAul [eng 9092N1IN
9-V911N ‘9-N4an 008 S§'S S§'S SO’k 4 JapaAu| reng 092NN
9-vOT1IN ‘9-N4an 008 S’ S'S S9'L 4 lsyng |eng 992NN
¥+-0I0S ‘v1-dOSSL 4 4 S'S S 4 ndinO TLL ‘eren NN indul- [eng VO0ZLOHY.ZON
¥1-didd ‘v+-010S 00've 0'6 S'S 0S'v 4 [9A87 LL ‘818D ANVN Indul-¢ [eng 02LOVY.LON
¥1-rVI3 ‘vi-didd ‘v +-010S 00'te 0L 09 00C 4 a)en aNvN induj- [eng 02OV¥LON
¥1-0I0S ‘v1-dOSSL 'S 92 09 (4 4 a)en aNvN induj- [eng VOZOHYLOW
¥1-didd ‘v+-010S see 00ek 08k 00'e 4 sejen ANVN induj- [eng gcLov IO
¥1-didd ‘v+-010S see 00ek 08k 00'e 4 ajen ANy induj- feng 92807 1O
8-N40N ‘8-vOT1IN e 'Y S'S S9'L 4 e1en Yo nduj-g [eng 2E€OCXIN
8-SN 00°ce L'e S'G S’ 4 e1en YO ndul-g feng 2EZMLZIN
8-vOTIN e 8 S'G S’ 4 a1en YoN indul-g [eng 209eXIN
8-SN 00ce L'e S'S S9'L 4 81en YON indul-g [eng 20ZMLZIN
8-vOTIN e 9 S'S S9'L 4 ajen ANVN induj-g [eng 0092XIN
8-SN 00'2e 9'¢ S'S S9'L 4 ajen ANVN induj-g [eng 00ZMZZIN
8-N40N ‘8-vOTIN e 8 S'G S’ 4 81en YO dAIsnjox3 induj-g [eng 9892XIN
8-SN 00°ce 44 S'G S’ 4 e1en YO aAIsnjox3 induj-g [eng 98ZMLZIN
8-N40N ‘8-vOT1IN e 'Y S'S S9'L 4 ajen ANy induj-g reng 8092XIN
8-SN 00'ce L'e S'S S9'L 4 ajen ANy induj-g reng 80ZMLZIN
9-vOT1IN 002 1'S e} el 8 Burpaau| ‘01607 uonoUNUYN B|geINBYUOD 86D XN
9-VOTIN 00've 'S GG S9'L I Burpanu) ‘01607 uonounyyny 8|qelnbiyuo) 8GO LXIN
88-0S 00°ce x4 S§'S SO’k € Buipeau] ‘01607 uonounyniy ejgeinbyuod 8GZSLIN
9-vOTIN 00've €9 S'S S9'L 1 21607 uonounyyN 8jqeInblyuo) L6DIXTIN
9-vOTIN 00ce L9 S'S S9'L 1 21607 uonounyyN 8jqeInblyuo) 669D 1XTIN
9-vOTIN 00've 1'S S'S S9'L 1 21607 uonounyyN 8jqeInblyuo) LSOIXTIN
88-0S 00°ce x4 S§'S SO’ € 216077 uonounyN 8|qeInBlyuoD LSZSLIN
abeyoed (ww) xep O (su) xepy P9 (A) xepy 99p (A) uin 990 sjauuey) uonduosaqg aoInaqg

S31VvO 219071

S991A8( 21607 pJepuels - apingy) 10}99]9S 10}9NPUOIIWSS NO




00€

woojwasuo//:dny

¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v+-dOSSL 00t 0'Ge 09 00¢ 14 19661 WWYdS ANVN ndu|-Z pend VZELOHYLON
Y1-rVI3 ‘v +-dIAd ‘v+-010S 00've 06 09 00c 14 1966u L WWYds ANVN Indu|-Z peno 2ELOVYLON
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v +-dOSSL et 000} 08l 00'e 14 1966u L WWYdS ANVN Indu|-Z peno ae60t LON
¥1-010S ‘¥1-dOSSL 4 o1 S'S S 14 [ora7 L1 ‘o1 aNvN Induj-g peno VZELLOHYLON
¥1-010S ‘¥1-dOSSL 008 6L S'S 00 14 [ora7 L1 ‘o1 aNvN Induj-g peno VOO.LOHAYZOW
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v+-dOSSL 00've 06 g's 0S¥y 14 [9A97 T LL ‘81D aNVN Indu|-g peng 00LOV¥ZON
¥+-0I0S ‘v1-dOSSL 008 L6 g's 00c 14 1966111 Wwyog ‘eren NN ndu|-z peno CELOHYL
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v +-dOSSL 00t o've 09 00¢ 14 sindinQ uresq uadQ ‘eyen ANVN induj-g pend VEOOHYLON
YL=VI3 ‘v1-010S ‘v I-dOSSL 008 SL S'S 002 14 918D ANVN Induj-g peno 00OHAYLON
YL=rVI3 ‘v1-010S ‘v I-dOSSL 00'¥ L6 9'€ 002 14 918D ANVN Induj-g peno 00XATYLOW
¥1-rVI3 ‘v1-0I0S ‘7}1-dOSSL 00've s 9¢ 00¢ 14 ajen ANVN induj-g penp 00XO17LON
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v+-dOSSL 00t oSl 09 00c 14 ajen ANVN induj-g penp VOOOHYLOW
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v +-dOSSL 00've 08 09 00c 14 ajen ANVN induj-g penp 000V¥LON
¥1-diad ‘¥1-010S see 0°001 08k 00'e 14 91eD ANVN Induj-g peno anLLov O
¥L=-rVI3 ‘v1-dIdd ‘v+-0I0S ¥+-dOSSL see 0001 08k 00'e 14 91eD ANVN Induj-g peno g110v O
¥+-0I0S ‘v1-dOSSL 008 gL g's 00c 14 ajen ANVN induj-g penp 000OHYL
¥+-0I0S ‘v1-dOSSL 14 L g's a4 14 [9A87 LL ‘81en HO-anisnjox3 induj-g peno V98LOHYLON
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v+-dOSSL 00've g6 g's 0S¥y 14 [9A87 T LL ‘8len HO-anisnjox3 induj-g peno 9810V¥.LON
YL=rVI3 ‘v1-0I0S ‘v 1-dOSSL 008 8'8 S'S 002 14 81eD YO aAIsn(ox3 induj-g peno 980OHAYLON
YL=rVI3 ‘v1-dIdd ‘v+-010S ¥+-dOSSL 00'% 002 09 002 14 81eD YO 2AIsnfox3 induj-g peno V98OHYLOW
¥+-dlad ‘v1-0I0S ‘v+-dOSSL 00've g8 09 00¢ 14 a1en YO dAIsnjox3 induj-g pen 980VYLON
¥+-0I0S ‘v1-dOSSL 008 08 g's 00c 14 81en YO dAIsnjox3 induj-g pen 980HY.L
¥+-0I0S ‘v1-dOSSL 14 St g's a4 14 ndinQ L1 ‘eren ANy induj-g peno V80LOHYLON
¥1-dId ‘¥1-0l10S ‘v1-dOSSL 00'v2 06 S'S 0S'v 14 [ors7 LL ‘el aNv Induj-z peno 801OVYLON
¥1-0I0S ‘v1-dOSSL 00'8 6L g'g 0S'v 14 [9A87 1LL ‘81en ANV induj-g penp 80LOHYL
91-Nd40 008 6L g's 00¢ 14 ajen ANV induj-g penp 80€4STIN
¥1-rVI3 ‘v1-0I0S ‘7}1-dOSSL 008 6L g's 00¢ 14 ajen ANV induj-g penp 80OHAYLON
YL=rVI3 ‘v1-010S ‘v 1-dOSSL 00'% 90 9'€ 002 14 91en ANV Induj-g peno 8OXATYLON
YL=rVI3 ‘v1-010S ‘v 1-dOSSL 00'v2 S'S 9'€ 002 14 91en ANV Induj-g peno 80XOTvLONW
YL=rVI3 ‘v1-dIdd ‘v+-010S ¥+-dOSSL 00'% 0'GH 09 002 14 91en ANV Induj-g peno V80OHYLOW
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v+-dOSSL 00've gL 09 00¢ 14 ajen ANV induj-g penp 800VYLON
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v+-dOSSL et 00¢l 08l 00'e 14 ajen ANV induj-g penp a1807 LON
¥1-0I0S ‘v1-dOSSL 00'8 6L g'g 00¢ 14 a)en ANV ndu|-g peno 800HYL
abeyoed (yw) xep Of (su) xepy P9 (A) xep 99 (A\) uin 99 sjpuuey) uonduosaqg ERINEY|
S31VO 21901

S991n8(] 91607 paepuels - 9piny) 10}99]9S 10}ONPUOIIWAS NO




L0€

woojwasuo//:dny

¥1-rVI3 ‘v1-0I0S ‘7}1-dOSSL 008 gL g's 00¢ 14 8en HO PEND L-¢ dlbuls CEOHAYLOIN
9-v9OT1IN ‘9-N4an 008 98 g's S’ 3 [oAe7 TLL “JoHaAU| JoBBL] ~HWydS PELOLINTIN
Y1-rVI3 ‘v +-dIAd ‘v+-010S et 0051 08l 00'e 14 81y HOX pend 90207 LON
¥1-010S ‘¥1-dOSSL 00'% 02e 09 002 14 [9A87 1LL ‘818D HO Pend CELOHYL
YL=rVI3 ‘v1-dIdd ‘v+-010S ¥+-dOSSL 00'% 0'GH 09 002 4 81eH Yo pend VZEOHYLOW
¥+-0I0S ‘v1-dOSSL 008 gL g's 00c 14 8ren YO pend CEOHYL
Y1-rVI3 ‘v +-dIAd ‘v+-010S et 0051 08l 00'e 14 81 HON dAISN|OX3 pend a..071LON
¥1-rVI3 ‘v1-0I0S ‘7}1-dOSSL 008 8'8 g's 00¢ 14 [0A87T TTLL “UBHIYS 19487 21607 SOWD / 818D HOX Indul-g penp V98LOHAYLON
YL=VI3 ‘v1-010S ‘v I-dOSSL 00'% 8ch 9'€ 002 14 81en YOX Indu|-g penp 98XATYLON
¥1-010S ‘¥1-dOSSL 00'v2 S'9 9'€ 002 14 81en YOX Indu|-g penp 98X0TvLON
¥+-0I0S ‘v1-dOSSL 14 St g's a4 14 [9Ae7 L1 ‘81D HO Induj-g peno VZELOHYLON
v+-dlad ‘v1-0I0S ‘v+-dOSSL 00've 06 g's 0S¥y 14 [9Ae7 L1 ‘81D HO Induj-g peno 2E1OVY.LON
¥1-rVI3 ‘v1-0I0S ‘7}1-dOSSL 008 gL g's 00c 14 [0A87T TTLL “BHIYS [9Ae7 21607 SOWD / 81D HO ndu|-Z pend VZELOHAYLOIN
YL=rVI3 ‘v1-010S ‘v 1-dOSSL 00'% 10k 9'€ 002 14 91en YO Indu|-g penp CEXNTVLON
YL=rVI3 ‘v1-010S ‘v 1-dOSSL 00'v2 S'S 9'€ 002 14 91eD YO Indu|-g penp 2EXOTVLON
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v +-dOSSL 00've gL 09 00c 14 81en Yo nduj-g peno 2EOVYLON
¥1-rVI3 ‘v1-dIad ‘7}+-010S ‘v+-dOSSL et 00¢l 08l 00'e 14 81en Yo nduj-g peno aL.0vLON
¥1-rVI3 ‘v1-0I0S ‘¥7}1-dOSSL 008 6L g's 0S¥y 14 [9A87 LL ‘81eD HON Induj-g peno V80.LOHAYLON
YL=rVI3 ‘v1-0I0S ‘v 1-dOSSL 008 SL S'S 0S'v 14 [oAeT TLL ‘e1en YON Induj-g pend V20.LOHAYLOW
YL=rVI3 ‘v1-dIdd ‘v+-010S ¥+-dOSSL 00'v2 S'6 S'S 0S'v 14 [oAeT TLL ‘e1eD YON Induj-g pend 201OVYLON
91-Nd40 008 gL g's 00¢ 14 81en YON induj-g pen 20€4STIN
¥+-0I0S ‘v1-dOSSL 008 gL g's 00c 14 81en YON induj-g pen COOHAYLOIN
¥1-rVI3 ‘v1-0I0S ‘7}1-dOSSL 00t Lot 9¢ 00¢ 14 81en YON induj-g pen COXAT7LON
¥L=VI3 ‘v1-010S ‘v 1-dOSSL 00'v2 S 9'€ 002 14 81eD HON Induj-g pend 20XOTvLONW
¥1-dId ‘¥1-0l10S ‘v1-dOSSL 00'% 0'GH 09 002 14 81eD HON Induj-g penp VZ0OHYLOW
v+-dlad ‘v1-0I0S ‘v+-dOSSL 00've g9 09 00¢ 14 81en YON induj-g pen 200VYLON
¥1-didd ‘v+-010S et 000} 08l 00'e 14 81en YON induj-g pen anioor O
¥1-rVI3 ‘v1-didd ‘v+-010S ‘¥1-dOSSL gee 0’00t 0’8l oo'e 14 81e9 HON induj-g penp g100%7 O
¥1-0I0S ‘v1-dOSSL 00'¥ 0ce 09 00¢ 14 8189 HON induj-g penp COOHYL
¥L=VI3 ‘v1-010S ‘v 1-dOSSL 008 L6 S'S 0S'v 14 [ona7 1L 496611 MWYIS ‘aNVN Indu|-g penp VZELLOHAVLOWN
Y1-rVI3 ‘v +-dIAd ‘v+-010S 00've S g's 0S¥y 14 [oreT TLL 4ebBuL Wwyds ‘aNVN Induj-g penp 2ELLOVYLON
¥1-rVI3 ‘v1-0I0S ‘7}1-dOSSL 008 gL g's 00¢ 14 19661 WWYdS ANVN Indu|-Z peno CELOHAYLON
YL=rVI3 ‘v1-010S ‘v 1-dOSSL 00'% ¥'Gh 9¢ 002 14 1966111 Wwyds aNvN Induj-g peno CELXATIWLON
abeyoed (yw) xep Of (su) xepy P9 (A) xep 99 (A\) uin 99 sjpuuey) uonduosaqg ERINEY|
S31VO 21901

S991A8( 21607 pJepuels - apingy) 10}99]9S 10}9NPUOIIWSS NO




c0€

EOO._EQMCO\\nQﬂ:
v88-0S ‘G-d0OS1 00'c 00e 09 00¢ 3 apen HO nduj-g s|buls 2EODLOHYLON
v88-0S ‘G-d0OS1 008 L'L g's 00'e 3 [oAe7 1L ‘e¥en YON Induj-g s|buls COLO LOHAVYLIN
v88-0S ‘G-d0OS1 008 gL g's 00c 3 ureiq uadQ ‘syen) YON Induj-g s|buls €09 LOHAYLOIN
Vv88-0S 00’8 L', g'g 0o'e I [9A87 1 LL 81eD YON ndu|-g 8jbuis C0LOLOHAYLON
€65-10S 'v88-0S 00've 1504 g'g g9t I a1en YON indu|-g ajbuis 20ZSLLIN
€85-10S 00°0S €€ 9€ 060 3 a1eD YON nduj-g aibuis COASLIIN
v88-0S ‘G-d0OS1 008 gL g's 00c 3 a)en HON ndu|-g 8jbuig 20D LOHAYLOIN
v88-0S ‘G-d0OS1 00'c 00e 09 00¢ 3 a)en HON ndu|-g 8jbuig 20D LOHYLON
v88-0S ‘S-dOSL 008 6L S'S 00 5 [on8] L1 ‘81eD ANWN Indu|-g 8|buis 001D LOHAYPLON
v88-0S ‘S-dOSL 008 6L S'S 00 5 [oA8] L1 ‘81eD ANWN Indu|-g 8|buis 001D LOHAVLIN
v88-0S ‘G-d0OS1 008 L'6 g's 00¢ 3 ureig uadQ’ MwYoS ‘eren) ANVN Induj-g sibuls SELDLOHAYLN
v88-0S ‘G-d0OS1 008 L'6 g's 00c 3 HWYOS ‘eren aNVN indu|-g 8jbuis CELDLOHAYLON
v88-0S ‘G-d0OS1 008 L6 g's 00c 3 WWYIS ‘eren aNVN indu|-g 8jbuis CELDLOHAYLN
v88-0S ‘S-dOSL 008 SL S'S 002 5 ureiq uado ‘e1en aNWN Induj-g a|buis L0D LOHAYZOW
9-vO1IN 008 S€ S'S S9't 5 81eD ANVN Indu|-g 8|buis 009NN
€65-10S 'v88-0S 00've 14 g's S’ 3 oD ANVN induj-g ojbuig 00ZSZIIN
£99-10S 0008 €c 9¢ 060 3 oD ANVN induj-g ojbuig 00ASZIIN
v88-0S ‘G-d0OS1 008 gL g's 00c 3 e1en ANVN induj-g ojbuig 009D FOHAYLOIN
v88-0S ‘S-dOSL 00e 002 09 002 5 81eD ANVN Indu|-g 8|buis 00D LOHYLOW
9-VOTIN ‘9-N4an 008 8'9 S'S S9'L 3 [oAs7 L1 ‘e1en HO eaisnjox3 indul-g 9jbuis 9819LNIN
v88-0S 008 8'8 g's 00'e 3 [oAe7 TLL ‘8¥en YO dAisnjox3 induj-g s|buls 9819 LOHAYLON
v88-0S ‘G-d0OS1 008 8'8 g's 00'e 3 [oAe7 TLL ‘e¥en YO dAisnjox3 induj-g s|buls 9819 IOHAVLIN
9-v9T1IN ‘9-N4an 008 89 g's S’ 3 a)en YO aAIsnjox3 indu|-g ojbuls 989NN
v88-08 00'v2 (44 S'S S9't 5 a1eD YO Aisnjox3 induj-g aibuls 98ZS.ZLIN
v88-0S ‘S-dOSL 008 8'8 S'S 002 5 a1eD YO aAisnjox3 Induj-g a|buls 98D LOHAYLON
v88-0S ‘G-d0OS1 008 6L g's 00'e 3 [oA87 TILL ‘eren ANV Induj-g sbuis 801D LOHAYLON
v88-0S ‘G-d0OS1 008 6L g's 00'e 3 [oA87 TILL ‘eken ANV Induj-g sbuis 8019 IOHAVLIN
v88-0S ‘S-dOSL 008 6L S'S 002 5 ureiq uado ‘elen ANy induj-g sjbuis 60D LOHAYLON
9-VOTIN ‘9-N4an 008 6'S S'S S9't 5 81en ANY Induj-g a|bus 80DLNTIN
€65-10S 'v88-0S 00've 4 g'g g9t I e1en ANV indu|-g a|buis 80ZS.LIIN
£99-10S 00've ol 9¢ 060 3 een ANV indu|-g 8jbuis 8OASLIIN
v88-0S ‘G-d0OS1 008 6L g's 00¢ 3 oD ANV indu|-g 8jbuis 809D FOHAYLON
v88-0S ‘S-dOSL 00e 002 09 002 5 81en ANY Induj-g a|bus 80D LOHYLON
abeyoed (yw) xep Of (su) xepy P9 (A) xep 99 (A\) uin 99 sjpuuey) uonduosaqg ERINEY|
S31VO 21901

S991n8(] 91607 paepuels - 9piny) 10}99]9S 10}ONPUOIIWAS NO




€0€

woojwasuo//:duy
8-¥OTIN ‘8-N4an 00'8 98 g's S9't € Jauenu] JoBBuL -nwyos ejduL PIDENTIN
8-¥OTIN ‘8-N4an 00'8 98 g's S9't € Jeyng o611 Mwyds BupeauluoN aiduL LIDENTIN
8-¥OTIN ‘8-N4an 00'8 g's g's S9't € Jeyng ejduL 91DENTIN
v1-PVI3 ‘v1-dIdd ‘v+-0I10S se'e [oeto] o8t 00°€ € 8jen YON induj-¢ aiduL 95201 1O
71L-VI3 ‘vL-diad ‘¥+-0I0S ‘v+-dOSSL 00%2 06 g's 0S5t € [oAeT LL ‘©1eD aNwN indul-g aduL 0LLOVYZON
vi-diad ‘v+-0I10S 002 0L 09 002 € 21 ANVN Induj-g ajduL 0LOVY2ON
y1I-PVI3 ‘v1-dIad ‘v+-0I10S sz'T 0°0ek 08k 00°€ € 21 ANVN Induj-g ajduL €201 0N
71-010S ‘v+-dOSSL zs 9t 09 0e € 21 ANVN Induj-¢ ajduL VOLOHPLON
YL-rVI3 ‘vL-diad ‘v+-010S 00%2 g6 g's 0S5t € [oAe7 TLL ‘e1en ANV Induj-g ajduL LLLOVYLOIN
71-010S ‘7+-dOSSL z's 9l 09 02 € 81en aNV induj-¢ ejduL V1LEOHPZON
v1I-PVI3 ‘vi-dIad ‘v+-0I10S 002 08 09 002 € @1en aNv induj-¢ aiduL HOVPZOW
y1I-PVI3 ‘v1-dIad ‘v+-0I10S sz'T 0°0ek 08k 00°€ € @1en aNv induj-¢ aiduL €201 10N
9-vOTIN ‘9-N4an 00'8 g's g's S9't L Jsuenu| pesaynqun ejbuig $ONDLNTIN
9-v¥97IN ‘9-N4dNn 008 98 g'g S9'L L Japanul JeBBLL-Nwyds o|buls 7IOLNIN
fene L1
9-¥OTIN ‘9-N4an 00'8 g's g's S9'L L ‘sindino ereIS-€ ‘elqeul Mo Y Jeyng Buibeauluon ejbuls SZLLDLNIN
[ore ILL
9-vOTIN ‘9-N4an 00'8 g's g's S9't L ‘sindinQ eyeIS-¢€ ‘elqeu3 UbiH uiMm Jeyng BuienuiuoN eibuig 9ZHLDINTIN
€95-10S 00°0S €€ 9v 060 L Jeyng BumeauluoN sibuis 9IASLIIN
€95-10S 00°0S €T 9€ 600 L Jauenu] elbuls YOASLIIN
71-010S ‘7+-dOSSL z's o 09 02 L 81en ANVN nduj-g ajbuls VOEOHYLON
9-v91IN ve re g'g S9'L L aen Yo Induj-¢ s|buls 2EEDIXIN
9-vOTIN v e g's S9't L 21en aNVN Induj-¢ eibuis 0LDIXIN
9-vOTIN v e g's S9't L 81 aNv indul-¢ sibuis HDIXIN
9-¥OTIN ‘9-N4an 00'8 g's g's S9'L L [oreT LL ‘eren "o indul-g eifuis ZELOINTIN
v88-0S ‘S-dOSL 00'8 gL g's 00°€ L [oreT LL ‘eren "o indul-g eibuis ZELDLOHAYLIN
9-¥OTIN ‘9-N4an 00'8 g's g's S9'L L 8jen YO induj-g a|buig 2EDLNTIN
€95-10S ‘v88-0S 002 Sv g's S9't L e1en HO Induj-g ejbuig 2€ZSL1IN
€95-10S 00°0S €€ 9€ 060 L e1en HO Induj-g eibuig ZENSLIIN
v88-0S ‘§-dOSL 00'8 gL g's 002 L 8jen YO induj-g a|buig ZEDLOHAYLON
abeyoed (yw) xep Of (su) xepy P9 (A) xep 99 (A\) uin 99 sjpuuey) uonduosaqg ERINEY|
S31LVDO JID071

S991A8( 21607 pJepuels - apingy) 10}99]9S 10}9NPUOIIWSS NO




v0€

EOO._EQMCO\\nQﬂ:
91-rvI3 ‘91-dIad ‘9+-010S ‘9+-dOSSL 00've 0s'8 09 00c c Jaxa|dninwaQ/1epodaq y-4o-1| [eng 6ELOVYLON
91-rvI3 ‘91-dIdd ‘9+-0I0S ‘9+-dOSSL 00'% 00'€2g 09 002 4 lexa|diinwieq / 4op02ad ¥—jo-| [ena V6ELOHYLON
91-rvI3 ‘91-dIad ‘9+-0I10S ‘9+-dOSSL 009 00'le 09 00c 14 O Induj-g sexa|dinN/i010918S ereq V.SIOHYPLONW
91-0I0S ‘91-dOSSL 00'8 or'8 g'g 00¢ 14 induj-g Jexa|diniy/i0108]8S eleq LSLOHAYLON
91-rVI3 ‘94-dIad ‘9+-010S et 00092 08l 00'e 3 J8pode( [ewdsg-0}-adg a820¢7 LON
91-010S ‘91-dOSSL 0005 00°0% S'S 0s'e 4 siexa|dnnwady/siexa|dniniy Bojeuy €S0YSVIN
91-rVI3 ‘91-0I0S ‘9+-dOSSL 008 006 09 00c 3 Joxa|diynwaq /1exe|diyniy Bojeuy €S07OHAYLON
91-rvI3 ‘91-010S ‘9+-dOSSL 008 00°'6% 09 002 5 Jaxadninweq /iexa|dininiy Bojeuy CS0YOHAYLON
91-rVI3 ‘91-010S ‘9+-dOSSL 00'% 00'€2g 09 0s'e € Jaxadninweq /iexa|dininiy Bojeuy €S0V LXATPLON
91-rvI3 ‘91-0I0S ‘9+-dOSSL 00t 00'ee 09 0s'e c Joxa|diynwaq /1exe|diyniy Bojeuy 2SOV IXATYLON
91-rVI3 ‘91-010S ‘9+-dOSSL 00'% 00'€2g 09 0s'e 5 Jaxadninweq /iexa|dininiy Bojeuy LSOV IXATYLOW
91-rVI3 ‘91-0I0S ‘9+-dOSSL 00t 00'ee 09 0s'e € Joxa|diynweaq /1exe|diyniy Bojeuy ES0VXATPLON
91-rVI3 ‘91-0I0S ‘9+-dOSSL 00'¥ 00'€2g 09 0s'e 4 Jaxadninweq /iexa|dininiy Bojeuy CSOPXATYLONW
91-rvI3 ‘91-0I0S ‘9+-dOSSL 00t 00'ee 09 0s'e 3 Joxa|dinwaq /1exe|diyniy Bojeuy LSOPXATYLON
91-0I0S ‘91-dOSSL (2] 924 9 4 I sindinQ ejeis-¢ Yexajdniniy induj-g VIS2OHYLON
91-0I0S ‘91-dOSSL [} 924 9 4 3 Jaxadnni indu|-g VISLOHYPLON
91-dIdd ‘9+-010S et 00052 08l 00'e 3 1010919S Ele(q |suueyd-8 gciSy O
91-dlad ‘91-010S gee 00°0ce 08l oo'e I Japoous Awioud ng-8 geesy L ON
¥2-010S et 00°05¥ 08l 00'e 3 18pooa( aur 91-0}-t/yoreT Juasedsuel| ug-v as1SvLON
¥¢-010S gee 00°0S¥ 0’8l oo'e I 18p029(Q BUIT 91-0}-/ydjeT] Juasedsuell Ng—v arisy O
91-0I0S ‘91-dOSSL 008 ov' Lk g's 00'e 3 [9A97 L1 ‘J9podaQ dur] 8-01-€ V8ELLOHAYLON
91-0I0S ‘9+-d0OSSL 00'8 oLotL S'S 00c 3 19p0ds( 8uln 8-01-¢ 8ELOHAYLON
91-rvI3 ‘91-0I0S ‘9+-dOSSL 00t ogcl 9¢ 00¢ 3 19pods(g suln 8-01-¢ 8EIXATPLON
91-010S ‘91-dOSSL 2S Se 9 4 5 lexa|dijinweq/1epodaq aur g-01-¢ V8ESOHYLON
91-VI3 ‘91-010S ‘9+-dOSSL 00've 009 9'¢ 00¢ I Joxa|dinwa@/iepoos §-0i-¢ 8ELXOTWLON
¥2-0I0S ‘ve-dOSSL [} 0c 9 4 3 Joxa|dninwiaq / soxa(diyniy 910}~ | V.90¥OHYLON
91-010S ‘91-dOSSL 4 Se S'S Sy 5 IndinQ L1 Jexa|dninuie@/iepodad 8o+ V8ELLOHYLON
9l-didd 00t 00°0e g's 0S¥y 3 [9A97 T LL “Iexa|dninwe@/iepodag g-jo-1| V8ELLOHYLON
91-dIad ‘91-0I0S ‘91-dOSSL 00'v2 0501 S'S 0S'v 5 [oreT L “exa|dinweq/iepooaq g-4o- | 8E€LLOVY.LON
91-rvI3 ‘9+-dIad ‘9+-0I10S ‘9+-dOSSL 00t 00'Le 09 00¢ 3 Jexa|dninwa@/1epooaq g-jo-1 V8ELOHYLON
91-rvI3 ‘91-dIdd ‘9+-0I0S ‘9+-dOSSL 00'v2 05’6 09 002 5 Joxa|dinweq/1epooaq g-4o- | 8€1LOVYLON
91-0I0S ‘91-dOSSL 008 oLol g's 00¢ 3 Jexa|dninwa@/1epooaq g-jo-1 8ELOHYL
88208 ‘9-Nd4an 00°08 00w g'g g9t 4 Joxa|diynwaq / Jexa|diyniy [ewbia g:1 6LZSLIN
88208 ‘9-Nd4an 00°ce 00y g'g g9t 4 SINdINQ eleIS-¢ ‘Buluenul-uoN sexadninweaq eubia 2:1 81ZSLIN
abeyoed (ww) xep O (su) xepy P9 (A) xepy 99p (A) uin 990 sjauuey) uonduosaqg aoInaqg
SHIX3aANdILTININ

S991n8(] 91607 paepuels - 9piny) 10}99]9S 10}ONPUOIIWAS NO




S0€

EOO._EQMCO\\nQﬂF_
91-010S ‘91-dOSSL 2S S 9 4 4 1981 YIIM Jojelqialinw e|qeisouow a|qesabbuiel leng VEZLOHYLON
91-rvI3 ‘91-dIdd ‘9+-0I0S ‘9+-dOSSL 00'% Se 9 € 4 J0JeIqIABINIA| BIGBISOUO|\ UOISIdBId [end V8ESYOHYLOW
91-rvI3 ‘91-dIdd ‘9+-0I0S ‘9+-dOSSL see 00€ 8l € 4 J0JeIqIABINIA| BIGBISOUO|\ UOISIdBld [end g8€5¥ LON
91-rVI3 ‘94-dIad ‘9+-010S et ove 8l € c JOReIQIAINIAl 3]qBISOUON [eng a82S7 LON
abeyoed (vw) xep 01 (su) xep P9 (A) xepy 99p (A) uin 997 sjpuuey) uonduosaqg ERINEY|
SHOLVHAIAILTINN
91-dOSS1 000 00°0% S'S 0s'e 4 loxa|diin - youms Bojeuy |z ojduL €50YSVIN
91-rvI3 ‘91-0I0S ‘9+-dOSSL - 008 09 00¢ 14 Joxa|diynwiaq / Jexa|diyny Bojeuy peno 9LEVOHAYLOIN
91-rvI3 ‘91-dIdd ‘9+-0I0S ‘9+-dOSSL 00'v2 05’6 S'S 0S'v 14 [oneT LL Uexaldiynyl induj-g peno LSLLOVYLON
91-rVI3 ‘94-dIAd ‘9+-010S 00've 050l g's 0S¥y 14 [9A87 LL ‘sindinQ alels-¢ Uexa|diyniy induj-g peno LG210VY.LON
91-r'vI3 ‘9-dIAd ‘9+-010S 00've 05’2 09 00¢ 14 ndinQ ajels-¢ Jexa(diyniy Induj-g penp LG2OVY.LON
91-rvI3 ‘91-0I0S ‘9+-dOSSL 00've 0S'9 9¢ 00¢ 14 Jaxa|dniny Induj-z peno 8G2XO1LON
91-rVI3 ‘91-0I0S ‘9+-dOSSL 00've 009 9¢ 00¢ 14 Jaxa|dniny Induj-z peno LG2XO1LON
91-rVI3 ‘91-010S ‘9+-dOSSL 00'v2 059 9¢ 002 14 Joxa|diyn Induj-g penp 8GIXOTLON
91-0I0S ‘91-dOSSL 00've 08'S 9¢ 00c c Jaxa|dniny Induj-z peno LGIXOTWLON
91-dIad ‘91-010S ‘9+-dOSSL 00've 00’6 09 00¢ 14 Joxa|diyn Indul-g penp LSLOVY.LON
9l-rvi3 008 or'8 g's 0S¥y 14 [9AS7 T LL exadninl |BuUByD-Z PNy VLS LOHAYLOIN
91-dOSS1 008 or'8 S'S 0S'v 14 [oA87 L exaldiin [euueyd-g peno VLSLLOHAVLIN
91-0I0S ‘91-dOSSL 008 or'8 g's 0S¥y 14 [9AS7 T LL exadnini |suUByD-Z PNy LGLI1OHYL
91-dOSS1 8 8 S'S 4 4 [oA87 T LL'SINAING 8leIS-€ Jaxa|diniy [euueyd-g peno VLSSLOHAVLIN
91-rVI3 ‘91-010S ‘9+-dOSSL 00'% (o N 9¢ 002 14 Jaxa|dninpy jeuuey-g pend LSEXATIPLON
91-0I0S ‘91-dOSSL - eral} g's 00y 14 UouMS sng sexa|dinweg/iexaldiini +:g PenD VATAARSE) 2
91-1'VI3 ‘9-dIAd ‘9+-010S 00°0Sece 00°061 0’8l oo'e 4 Joxa|dinwa/iepodsq y—jo-1 o} Areuig jeng 49557 1O
91-rVI3 ‘94-dIAd ‘9+-010S et 00061 08l 00'e c Joxa|dinwea/ieposs( y—jo-| o} Aeuig feng a8GaSy LON
91-010S 00've 05k S'S 0S'v 4 [oAeT TLL Uexaldyniyl induj-¢ [eng €5LLOVY.LON
91-010S 00've oo'el g's 0S¥y c [oAe7 LL ‘sindinQ arels-¢ Uexa|diyniy induj- [eng €9210VY.LON
91-010S ‘91-dOSSL 2S 8¢ 9 4 4 sioxa|dniny ndu- feng VESLOHYLON
91-rvI3 ‘91-0I0S ‘9+-dOSSL 008 0c'6 g's 0S¥y c [9Ae7 T LL “Iexe|dninwe@/iepodaq y-01-g [eng V6ELLOHAYLON
91-0I0S ‘91-dOSSL 008 0c'6 g's 00¢ c Jaxa|dninwaQ/1epodaq ¥-01-g [ena B6ELOHAYLON
91-010S ‘91-dOSSL 00'% 0o'el 9¢ 002 4 lexa|dijinwieq /18pooeq v-01-¢ [end 6ELXATPLON
91-rvI3 ‘91-0I0S ‘9+-dOSSL 00've 029 9¢ 00¢ c Jaxa|dninweQ/1epodaq y-4o-g [ena 6ELXOTPLON
91-rvI3 ‘91-dIdd ‘9+-0I0S ‘9+-dOSSL 00'v2 05’6 S'S 0S'v 4 [oneT TLL exa|dinwe@/iepodsq y-jo-1 [ena 6€LLOVY.LON
abeyoed (yw) xep Of (su) xepy P9 (A) xep 99 (A\) uin 99 sjpuuey) uonduosaqg ERINEY|
SHIX3IdILTINN

S991A8( 21607 pJepuels - apingy) 10}99]9S 10}9NPUOIIWSS NO




90€

EOO._EQMCO\\nQﬂ:
¥¢-010S e och 09 00¢ 8 (Buieul-uoN) sindinQ ereIS-¢ ‘IelsiBay/ieneosuel] [B100 2S90VV.LON
¥2-010S e ocl 09 00c 8 (Buipenur-uoN) sindinQ eyeIS-€ ‘IslsiBoy/Iansosuel] (B0 9v90V¥.LON
02-rvI3 ‘02-0I0S ‘02-dOSSL e 0L 9¢ 00c 3 JanLIsuel] B0 SPeXOTrLON
19A87 1LL
¥2-dIdd ‘v2-010S e Sl 'S 0S¥y 8 ‘sindinQ eyelS—¢ ‘UeisiBoy/1onIeosUR. | BUIBAUILON [E}00 2S910VY.LON
19A87 1LL
¥2-dIdd ‘v2-010S e Sl 'S 0S¥y 8 ‘sindinQ eyeS—¢ ‘UeisiBoy/1onIdsUR. | BUIBAUILON [E}00 9Y910VY.LON
02-rvI3 ‘0g-dIdd ‘02-010S e 08 'S 0S¥y 3 [oAe7 TLL ‘SlelS—¢ “JoAposuel ] Buieu| [0 0¥910VYLON
02-Nd40 e L 9¢ 4 8 SINndinQ 81eIS-€ UM JoAieosuelL sng [e100 SPeXOTrLON
02-rvI3 ‘02-0I0S ‘02-dOSSL 8 L8 S'S 0S'v b [oA87 1LL ‘sindin0/sindu) 81elS-¢ ‘IoAIgdsueIL sng (€100 VSYELOHAYLOWN
02-rvI3 ‘02-dIdd ‘02-010S ‘02-dOSSL 9 0ce S'S 0S'v b [oA87 1LL ‘sindin0/sindu) 8elS—-¢ ‘IoAIgdsueIL sng (€100 VSY2LOHYLON
02-dOSSL 9 0ce g'g 0S'v L [oAe7 LL ‘sindino/sindu| ejeIS-¢ ‘JonIedsuel] sng [ej00 SYC1OHYL
02-0I0S ‘02-dOSSL 8 A g'g 00¢ L JonIdIsuel] sng B0 SGYCOHAYLON
02-VI13 ‘02-010S ‘02-d0SSL 14 Lot 9¢ 00¢ L Janduel] sng [e100 SYeXN1vLON
sind
02-rvI3 ‘02-dIdd ‘02-010S ‘02-dOSSL e S'9 0e 002 b -nO/sindu| sINdINQ eleIS—¢ ‘Janisosuel | [euoloallplg [e100 S¥eOVYLON
1ons]
02-rvI3 ‘02-dIdd ‘02-010S ‘02-dOSSL e 08 S'S 0S¥ b ILL ‘sindino/sinduj 81eIS—¢ ‘IenigdsUeLL [BUONIRIIPIE €100 Sv2LOVY.LON
02-rvI3 ‘02-dIdd ‘02-0I10S ‘02-d0SSL 9 0'GlL 09 00¢ 3 JoAposUBL|/SNg BulleAu|-UON 8eIS-€ [BRO VS¥eOHYPLON
02-dOSSL 8 S'L 'S 00¢ 3 JoAposUBL]/SNg BulleAu|-UON 8eIS-€ [BRO GYeOHYL
¥2-0l0S ‘ve-dOSSL e 00t 9¢ 0Le 8 Jonposuel] Buneisuel] [eQ Alddng eng SYerXA17LON
¥2-0I0S ‘v2-dOSSL e 06 9¢ oge 8 Janosuel] [e1oQ Alddng [enq sjqenbyuod SY2EOXNTYLON
02-Nd40 9 0'GlL 09 00¢ 3 abejjop Mo JoAIROURL| NE-8 SYSHXOAVL
87-dOSSL e (4] 9¢ 00¢ 8 Janeosuel] Hg-9| S¥291XOTPLON
87-dOSSL e [} 9¢ 00¢ 8 Janeosuel] Hg-94 S¥29IXOTLIN
87-dOSSL e gc 9¢ g9t 9l JonIBosuel] ig-91 G729 LHXOAVL
abeyoed (ww) xep O (su) xepy P9 (A) xep 99 (A) uin 990 sjauuey) uonduosaqg aoInaq
SHIAIZOSNVHL

S991n8(] 91607 paepuels - 9piny) 10}99]9S 10}ONPUOIIWAS NO




L0€

woojwasuo//:duy
ZL-N4on 00°0S €€ Sv 06'0 14 Burueau| tojejsuel ] [ans abeljoA [euondaiiplun Alddng fena ug-+ 0¥ZLYASTIN
Jojsisay sauas Indino
LL-dwngn 00°0S 9G Sv 06'0 14 0 92 ‘Ioje|suel] [9neT] abeyop [euonoaipiun Ajddns jeng ug-v YEZELYASTIN
ZL-N4on 00°0S €€ Sv 06'0 14 Joye|suel] [one ebeyop [euonosuipiun Aiddng feng ng-+ YPLELYASTIN
ZL-N4on 00°0S €€ Sv 06'0 14 Joye|suel] [ene ebeyop [euonosipiun Aiddng feng ng-+ Y¥2ZLYASTIN
71-0I0S ‘v+-dOSSL 2 €€ Sv 60 14 Joye|suel] [one ebeyo [euonoslpiun Addng-jeng ng-+ YPZLYASTIN
ureig
Zi-dwngn 00°0% [oRe] SY 0zt 14 uadQ ‘“loje|suel [ore abeyjoA Ajddng-jenq Buisues oy ug-+ 8LEEXSTIN
ureiq
g1-dwngn 00°0¥ 0'sh S 0zt 4 uadQ ‘uoreisuel ] [oaeT ebeyoA Aiddng-feng Buisuss oy ug-v 98EEXSTIN
ZL-N4ON ‘7+-010S ‘¥ +-dOSSL 200 8 St 60 4 Jojejsuel] [ane abeyjo Alddng-jenq Buisues oy ug-v ¥LOSXSIN
71-010S ‘¥+-dOSSL 200 6 S 60 4 Jojejsuel] [ane abeyjo Alddng-jenq Buisues oy ug-v 7LOYXSTIN
ZL-NdoNn - 0LL S og't 4 Jojejsuel] [ane abeyjo Alddng-jenq Buisues oy ug-v 7LOYXSTIN
ZL-N4On 200 59 S 060 4 Jojejsuel] [ane abeyjo Alddng-jenq Buisues oy ug-v ¥LOEXSTIN
8-N4an 000§ €€ St 06'0 4 Burpeau| toyejsuel] [ans ebeloA [euondaiiplun Alddng [enq ug-g 0¥2LZASTIN
8-0I0IN ‘8-010S 2 €€ Sv 60 4 Joye|suel] [9ne ebeyo [euonoslpiun Addng-jeng ng-z Y¥2L2ASTIN
8-N4an 00°0S €€ Sv 06'0 4 Joye|suel] [one ebeyop [euonosiipiun Aiddng feng 1g-2 Y¥2L2ASTIN
lInd—-ysnd ‘i01e|suei
0LN4ON 2 €€ Sv 60 4 [9ne7 abeyjop [euonoauipiun Alddns—enq feuondauipig 1g-2 SPZ1ZASIN
10)SI1S9Y SalI8S {5 92 ‘loje|suel |
0LN4ON 2 €€ Sv 60 4 [one7 abeyjop [euonoauipiun Alddns—enq feuondauipig 1g-2 9€ZELZASTIN
ureig
8-01IN '8-010S 200 0z S gl 4 uadQ “Jojejsuel] [ore ebeyjop Aiddng-jeng Buisues oiny ug-g €LEVXSTIN
ureig
Zi-dwngn - 002 g} 0s'L 14 uadQ “Jojejsuel] [9re ebeyjop Aiddng-jeng Buisues oiny ug-g 8/EYXSTIN
ureig
Zi-dwngn - 002 [ege] 05’k 14 uadQ ‘“lojejsuel [ore abeyjop Addng-jenq Buisues oy ug-g 98LEVXSIN
ureiq
8-N4an - 002 S 0S't 4 uadQ ‘uoreisuel [oae ebeyoA Aiddng-feng Buisuss oy ug-z €LEVXSTIN
ureiq
8-N4an 00°0% 00€ S 0zt 4 uadQ “Jojejsuel] [ore] ebeyop Aiddng-jeng Buisues oiny ug-g €LEEXSTIN
8-0JIN ‘8-N4AN ‘8-0I0S ‘8-dOSSL 200 8 St 60 4 Jojejsuel] [one] ebeyop Aiddng-jeng Buisues oiny ug-g ZHOSXSIN
8-N4an 200 zL S'g og't 4 Jojejsuel] [ore] ebeyop Aiddng-jenq Buisues oiny ug-g ZHOEXSTIN
9-N4an 00°0S €€ St 06'0 ! Burpaau| toyejsuel] [ars abeloA [euondaaipiun Alddng [enq ug- 1 0¥ZLIASTN
9-N4an 00°0S €€ St 06'0 ! Joje|suel] [9re7 abeyjoA [euonoauipiun Aiddng eng 1g- 1 YPZLIASTIN
a|qeuy
v88-0S ‘9-vO 1IN 00°0S €€ S 060 ! indinQ o/m Jojejsuel ] [aAeT ebeloA [euonoaaplun Aiddng feng 1g 1 YELIASTIN
9-vOTIN ‘9-N4an 200 8 Sv 60 L Jojejsuel] [ore ebejjop Aiddng-jeng Buisues oiny ug-1 LLOSXSIN
abeyoed (yw) xepy O) (su) xepy P9 (A) xepy 99p (A\) uin 990 sjauuey) uonduosaqg aoInaqg
SHOLVISNVHL

S991A8( 21607 pJepuels - apingy) 10}99]9S 10}9NPUOIIWSS NO




80€

woojwasuo//:duy
9L-rvi3
‘91-dIad ‘9+-010S ‘9+-dOSSL sTT 0°0ve 08k 00°€ L 1BJIYS [9A87 X8H avosy Lo
#2-010S ‘¥2-dOSSL 00+2 00k 9€ 0L 8 Jenigosuel] Bunejsuel] [epQ Alddng eng SYEYXNTPLOW
8-N40N ‘8-0I0S ‘8-0IN ! g's S9'} 4 Joje|suel] [oneT] 86e}OA [eUOROBIIPIE [ENA 90€6Y0d
Z1-N40N 00°0S €€ 9€ S9'} 4 Jolejsuel] [ene Buienul-uoN Aiddns-rena 18-z lena AT
0z-N4an 00°0S €€ N4 060 8 Buiuenuj tofejsuel jane ebeyop reuonoaupiun Aiddns rena ug-8 0v218ASTN
02-010S ‘02-dOSSL v2 €€ N4 60 8 loje|suel ] [aneT ebeyop [euonoauipiun Alddns-feng yg-8 vY2L8ASTIN
02-010S ‘02-dOSSL 200 6 Sv 60 8 Joleisuei] joneT abejop Aiddns-fenq Buisues oy ug-8 8LOEXSTIN
02-N4an 00°02 g9 g'g 060 8 Jojejsues] [ona abeyjoA Alddns-jenq Buisues oiny 1g-g 8LOEXSTIN
0g-dwngn 200 09 Sy og't 8 Jojejsues] [ona abeyjoA Alddns-jenq Buisueg oiny yg-g €L0EXSTIN
0g-dwngn 200 g9 Sy og't 8 Jojejsues] [ona abejjoA Alddns-jenq Buisueg oiny yg-g 9eL0EXSTIN
abeyoed (yw) xep Of (su) xepy P9 (A) xep 99 (A\) uin 997 sjpuuey) uonduosaqg ERINEY|
SHOLVISNVYHL

S991n8(] 91607 paepuels - 9piny) 10}99]9S 10}ONPUOIIWAS NO




Thermal Management

http://onsemi.com
309



http://onsemi.com
310



ON Semiconductor Selector Guide - Thermal Management

Thermal Management

Table of Contents

Page
Fan Controllers . ......... ... .. 312
Temperature Sensors . ..........c.coveiiiiiiiinan. 313

http://onsemi.com
311



zie
woojwasuo//:dny

¥¢-d0SO ol (072l 9'¢ € S SNgINS 06v.1av
¥2-dOSO Gzl ob- 9€ g g snans 9/vz1av
9L-dOSD Gzl ob- g€ e e snans S/vZ1av
9L-dOSD Gzl ob- g€ e e snans €Lv.1av
9L-dOSD 0zl ob- GG e e snans L9v21av
¥¢-d0SO ocl (072l g'q € € SNgINS €9v21av
2e-dso41 Gzl ob- GG e v snans 2ovL1Iav
91-dOSD ozl ov- g'g e € sngiNs 09v.1av
91-dOSD gzl ov- 9 e € sngiNs YEOLNAY
91-dOSD gzl ov- g'g e € snans €€0LNaY
91-dOSD 001 0 g'g e e sngiNs LEOLNGY
91-d0OSD 001 0 g'g e e sngiNs 0€0LNAY
¥2-d0SOD 001 0 g'g e e sngiNs 620HNAY
8%-d40 001 0 g'g e v sngiNs 9z0LNaY
¥2-dOSSL 001 0 GG 8g g'e snans ¥20 LNV
abesyoed (2,) xew L (Do) uIN L (A) xep 997 (A) uiy 99A (vw) xepy 99| pJepuels uoissjwsuel] ejeq ao1nQ

SHITTOHLNOD NV4

Juswabeuep [ewady] - apiny 10}99[9S 10}ONPUOIIWAS NO




€le
woojwasuo//:dny

8-NddlL eF Gzl ob- g€ € - - - S609.1V0

01L-0J0IN [ Gzl ob- 9€ € S 1SS - v8sy.1av
ajoway

01L-0J0IN LF Gzl ob- g€ € S 1SS ® [B007] vo8y.1av

01L-0J0IN [ Gzl ob- g€ € S 1SS - vesyL1av
8-0I0S ajoway

‘w1 BOJOIIN LF Gzl ob- 9€ e S 1SS 8 [B007] v8yL1av
ajoway

9L-dOSD LF Gzl ob- g€ € GE0 SnNaNS ® [B007] €8v.1av
sjoway

0L-0J0IN L gzl (i g€ € SE0 sNgNS % [2007] 28y1av
sjoway

0L-0J0IN L gzl (i g€ € SE0 sNgNS % [2007] 18v.1av
8-0l10S sjowey

‘i BOSOIIN L Gzl (o GG e 5120 sNgNS % [2007] LovL1av
sjoway

W8OI L gzl (i g€ € SE0 sNgNS % [2007] viovZlav
8-0l10S sjowey

‘i BOSOIN SLLF gzl (i g€ € S sngiNs ‘ozl % [2007] legvL1av
8-0I0S ajoway

‘i BOSOIN L ozl 0 GG e 5120 sNgNS B [2007] 2e0LNaY
sjoway

91-dOSD L ozl 0 g'g € 20 sNgNS B [2007] €20LNAY
ajoway

9L-dOSD eF Gzl G5- GG e A} SnNaNS *® [B007] 120LNaY

sabeyoed (2,) Jou13 (Do) xew L | (Do) uIN L (A) xep 997 (A) uiy 99A (vw) xepy 99 plepuels uoissiwsuel] ejeq adAL ERITET]
ainjesadwa) losuas
SHOSN3S 3HNILVHIdNTL

Juswabeuep [ewady] - apiny 10}99[9S 10}ONPUOIIWAS NO




ON Semiconductor Selector Guide - Thermal Management

http://onsemi.com
314



Thyristors

http://onsemi.com
315



http://onsemi.com
316



Thyristors

ON Semiconductor Selector Guide - Thyristors

Table of Contents

Page

Silicon Controlled Rectifiers (SCRs) ................ 318
TRIACs (Bidirectional Devices) .................... 321
SUurge SUPPreSSOrS ... vvvvin et it eieaeans 325
328

Triggers

http://onsemi.com

317



ON Semiconductor Selector Guide - Thyristors

SILICON CONTROLED RECTIFIERS (SCRs)

Style 4
A
K&@Q
G
@ Style 5
‘ K @ A
A E %’ Ka R // G %!
K ) A
G A Ak
G A
TO-92 D-PAK Surge
Blocking (Note 1) TO-225AA Case 369C Current
On-State RMS Voltage SOT-23 (TO-226AA) SOT-223 (TO-126) Style4 &5 lrsm Max Max
Current VbRM, Case 318 Case 029 Case 318E Case 077 Case 369D (A) lgT Vet
ITrus) (A) Vrrm (V) Style 8 Style 10 Style 10 Style 2 Style 5 60 Hz (mA) (\))
0.25 200 NCY0102BL 7.0 0.2 0.8
0.8 30 2N5060 10 0.2 0.8
60 2N5061
100 2N5062
200 2N5064
100 MCR100-3
200 MCR100-4
400 MCR100-6
600 MCR100-8
200 MCRo08B
600 MCRo08M
NYC008-6J
(Notes 1 & 5)
1.5 400 MCR22-6 15 0.2 0.8
600 MCR22-8
50 NYC222ST
400 NCY226ST
600 NCY228ST
4.0 200 C106B 20 0.2 0.8
400 C106D
C106D1
600 C106M
C106M1
400 MCR106-6 25 0.2 1.0
600 MCR106-8
100 MCR703A 25 0.1 0.8
(Note 2)
400 MCR706A
(Note 2)
600 MCR708A
(Note 2)
MCR708A1
(Note 2 & 4)
400 MCR716
(Note 3)
600 MCR718
(Note 3)

1. See TO-92 data sheets for complete device suffix packaging ordering options.

RLRA, RLRE, RL, & RL1 suffixes: Radial Tape and Reel A = Anode
RLRM & ZL1 suffixes: Radial Tape and Ammo Pack K = Cathode
Denotes pkg style 5 G = Gate

Denotes pkg style 4
Denotes straight lead package
Denotes min of 50 V/us for dV/dt

Shaded devices denote sensitive gate SCR’s

ar0D
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SILICON CONTROLED RECTIFIERS (SCRs) (continued)

- o oy
CASE 369C Q/ @/
VB
CASE 369D AG AG
On-State Blocking Surge
RMS Voltage DPAK Current
Current VbRM» Case 369C TO-220AB TO-220AB lrsm Max Max
ITRMS) VRRM -001 = Case 369D Case 221A-09 Case 221A-07 (A) lgT Vet
(A) ) Style 4 Style 3 Style 3 60 Hz (mA) )
8.0 600 MCR8DSMT4 80 0.2 1.0
800 MCR8DSNT4
600 MCR8DCMT4 80 15 1.0
800 MCR8DCNT4
400 MCR8SD 80 0.2 1.0
600 MCR8SM
800 MCR8SN
800 MCR8N 80 15 1.0
50 C122F1 90 25 15
100 MCR72-3 100 0.2 15
400 MCR72-6
600 MCR72-8
50 MCR218-2 100 25 15
200 MCR218-4
400 MCR218-6
12 400 MCR12LD 100 8.0 0.8
600 MCR12LM
800 MCR12LN
800 MCR310-10 100 0.2 15
600 MCR12DSM 100 0.2 1.0
800 MCR12DSN
800 MCR12DSN-001
600 MCR12DCM 100 20 1.0
800 MCR12DCN
400 MCR12D
600 MCR12M
800 MCR12N
50 MCR68-2 100 30 15
Shaded devices denote sensitive gate SCR’s Lead Identification
A = Anode
K = Cathode
G = Gate
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SILICON CONTROLED RECTIFIERS (SCRs) (continued)

Y )
/ /
7 J
G G
On-State Blocking Surge
RMS Voltage TO-220AB TO-220AB Current Max Max
Current VDRM» Case 221A-09 Case 221A-07 lrsm lgT Vet
ITRus) (A) VRrm (V) Style 3 Style 3 (A) 60 Hz (mA) V)
12 50 2N6394 100 30 15
100 2N6395
400 2N6397
800 2N6399
16 800 MCR16N 160 20 1.0
50 2N6400 160 30 15
100 2N6401
200 2N6402
400 2N6403
600 2N6404
800 2N6405
25 400 MCR25D 300 30 1.0
600 MCR25M
800 MCR25N
50 2N6504 300 30 15
100 2N6505
400 2N6507
600 2N6508
800 2N6509
50 MCR69-2
100 MCR69-3
Lead Identification
A = Anode
K = Cathode
G = Gate
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T2 % CASE 369C
MT1 MT2 g
G
MT2 CASE 369D
Max IGT (mA)
On-State Blocking TO-92 Surge
RMS Voltage (Note 6) TO-225AA D-PAK Current
Current VpRrM» (TO-226AA) SOT-223 (TO-126) Case 369C lrsm
ITRMS) VRRM Case 029 Case 318E Case 077 -001 = Case 369D (A)
(A) V) Style 12 Style 11 Style 5 Style 6 60 Hz Qi Q2 Q3 Q4
0.6 200 MAC97A4 8.0 5.0 5.0 5.0 7.0
400 MAC97A6
600 MAC97A8
0.8 400 MAC997A6 8.0
MAC997B6 3.0 3.0 3.0 5.0
600 MAC997A8 5.0 5.0 5.0 7.0
MAC997B8 3.0 3.0 3.0 5.0
200 MACO08B 10 10 10 10
600 MACO08M
1.0 600 Z0103MA 8.0 3.0 3.0 3.0 5.0
Z0107MA 5.0 5.0 5.0 7.0
Z0109MA 10 10 10 10
Z0103MN 8.0 3.0 3.0 3.0 5.0
Z0107MN 5.0 5.0 5.0 7.0
Z0109MN 10 10 10 10
2.5 200 T2322B 25 10 10 10 10
4.0 200 2N6071A 30 5.0 5.0 5.0 10
2N6071B 3.0 3.0 3.0 5.0
400 2N6073A 5.0 5.0 5.0 10
2N6073B 3.0 3.0 3.0 5.0
600 2N6075A 5.0 5.0 5.0 10
2N6075B 3.0 3.0 3.0 5.0
4.0 600 MAC4DLM (Note 7) 40 3.0 3.0 3.0 5.0
MAC4DLM-1 (Note 8)
4.0 600 MAC4DHM (Note 7) 5.0 5.0 5.0 10
MAC4DHM-1 (Note 8)
4.0 600 MAC4DSM (Note 7) 40 10 10 10 -
MAC4DSMT-1 (Note 8)
800 MAC4DSN (Note 7)
MAC4DSN-1 (Note 8)
4.0 600 MAC4DCM (Note 7) 40 35 35 35 -
MAC4DCM-1 (Note 8)
800 MAC4DCN (Note 7)
MAC4DCN-1 (Note 8)

6. See TO-92 data sheets for complete device suffix packaging ordering options.
RLRA, RLRE, RL, & RL1 suffixes: Radial Tape and Reel
RLRM & ZL1 suffixes: Radial Tape and Ammo Pack

7. Denotes SMT package

8. Denotes straight lead package

Lead Identification
MT1 = Main Terminal 1
MT2 = Main Terminal 2
G = Gate

Shaded devices denote sensitive gate Triacs

http://onsemi.com
321



ON Semiconductor Selector Guide - Thyristors

TRIACs (Bidirectional Devices) (continued)

MT2 MT2 NC
/ / /
/ 7,
MT1 /// MT1 /// MT1 //// (
mT2 MT2G MT2 g cm
Max IgT (mA)
On-State Blocking Surge
RMS Voltage ISOLATED Current
Current VbRM» TO-220AB TO-220AB TO-220 lrsm
ITRMS) VRRM Case 221A-09 Case 221A-07 Case 221A-07 (A)
(A) V) Style 4 Style 4 Style 12 60 Hz Q1 Q2 Q3 Q4
6.0 400 T2500D 60 25 60 25 60
8.0 400 MACS8SD 70 5.0 5.0 5.0 -
600 MAC8SM
800 MACS8SN
8.0 400 MACS8D 80 35 35 35 -
600 MAC8M
800 MACS8N
8.0 400 MAC9D 80 50 50 50 -
600 MACSM
800 MACSN
8.0 200 MAC228A4 80 5 5 5 10
400 MAC228A6
600 MAC228A8
800 MAC228A10
8.0 600 BTB08-600CW3G BTA08-600CW3G 90 35 35 35 -
800 BTB08-800CW3G BTA08-800CW3G
8.0 600 BTB08-600BW3G BTA08-600BW3G 90 50 50 50 -
800 BTB08-800BW3G BTA08-800BW3G
8.0 600 2N6344 100 50 75 50 75
8.0 400 T2800D 100 25 60 25 60

9. Denotes SMT package

10.Denotes straight lead package

UL logo indicates UL Recognized File #E69369

Shaded devices denote sensitive gate Triacs
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MT1 = Main Terminal 1
MT2 = Main Terminal 2

G = Gate

NC = Not Connected
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MT2 NG
) \)
MT1 /// MT1 //7 '
MT2G MT2 K CN
Max Igt (mA)
On-State Blocking Surge
RMS Voltage ISOLATED Current
Current VDRM» TO-220AB TO-220AB TO-220 Irsm
ITRMS) VRRM Case 221A-09 Case 221A-07 Case 221A-07 (A)
A) Style 4 Style 4 Style 12 60 Hz Q1 Q2 Q3 Q4
10 600 MAC210A8 100 50 50 50 75
800 MAC210A10
12 600 MAC12SM 90 5.0 5.0 5.0 -
800 MAC12SN
12 400 MAC12HCD 100 50 50 50 -
600 MAC12HCM
800 MAC12HCN
12 400 MAC12D 100 35 35 35 -
600 MAC12M
800 MAC12N
12 600 MAC212A8 100 50 50 50 75
800 MAC212A10
12 600 BTB12-600TW3G 120 5 5 5 -
12 600 BTB12-600CW3G BTA12-600CW3G 120 35 35 35 -
600 BTB12H-600CW3G
(Note 11)
800 BTB12-800CW3G BTA12-800CW3G
600 BTB12-600BW3G BTA12-600BW3G 120 50 50 50 -
800 BTB12-800BW3G BTA12-800BW3G
12 600 2N6344A 120 50 75 50 75
600 2N6348A 50 75 50 75
800 2N6349A 50 75 50 75
15 400 MAC15SD 120 5.0 5.0 5.0 -
600 MAC15SM
800 MAC15SN
15 600 MAC15M 150 35 35 35 -
800 MAC15N
15 400 MAC15A6 150 50 50 50 75
600 MAC15A8 50 50 50 75
800 MAC15A10 50 50 50 75
11. Denotes High TJ devices (150°C) Lead Identification
UL logo indicates UL Recognized File #E69369 MT1 = Main Terminal 1
MT2 = Main Terminal 2
Shaded devices denote sensitive gate Triacs G = Gate
NC = Not Connected
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TRIACs (Bidirectional Devices) (continued)

MT2 @ NC
MT2 G a ¢
&
Max IgT (mA)
On-State Blocking Surge
RMS Voltage ISOLATED Current
Current VbRMs TO-220AB TO-220AB TO-220 lrsm
ITRMS) VRRM Case 221A-09 Case 221A-07 Case 221A-07 (A)
(A) (\)) Style 4 Style 4 Style 12 60 Hz Qi Q2 Q3 Q4
15 400 MAC16D 150 50 50 50 -
600 MAC16M
800 MAC16N
16 600 MAC16CM 150 35 35 35 -
800 MAC16CN
16 400 MAC16HCD 150 50 50 50 -
600 MAC16HCM
800 MAC16HCN
16 800 BTA16-600SW3G 170 10 10 10 -
600 BTA16-800SW3G
600 BTB16-600CW3G BTA16-600CW3G 35 35 35
800 BTB16-800CW3G BTA16-800CW3G
600 BTB16-600BW3G BTA16-600BW3G 50 50 50 -
600 BTB16H-600BW3G
(Note 11)
800 BTB16-800BW3G BTA16-800BW3G
25 600 BTA25-600CW3G 250 35 35 35 -
BTA25H-600CW3G
(Note 11)
800 BTA25-800CW3G
BTA25H-800CW3G
(Note 11)
30 600 BTA30-600CW3G 300 35 35 35 -
BTA30H-600CW3G
(Note 11)
800 BTA30-800CW3G
BTA30H-800CW3G
(Note 11)

11. Denotes High TJ devices (150°C)
UL logo indicates UL Recognized File #E69369

Shaded devices denote sensitive gate Triacs
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MT1 = Main Terminal 1
MT2 = Main Terminal 2

G = Gate

NC = Not Connected




SURGE SUPPRESSORS

ULTRA LOW CAPACITANCE (TSPD)
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®

SMB
CASE 403C

VbRM Veo Ipps = 10x1000 us | Co,2V, 1 MHz
Offstate Voltage | Breakover Voltage Surge Current Capacitance

Device V) V) Rating (A) Maximum (pF) General Description

NP0640SAMC 58 77 50 18 Due to their ultra low off-state capacitance
(Co), these devices offer minimal signal dis-
NP0720SAMC 65 88 tortion for high speed equipment such as
DSL and T1/E1 circuits. The low capacit-

NP0900SAMC 75 98 ance translates into extremely low differen-
% e capctan offering supet nsarlywith
NP1500SAMC 140 180 formance.
NP1800SAMC 170 220
NP2100SAMC 180 240
NP2300SAMC 190 260
NP2600SAMC 220 300
NP3100SAMC 275 350
NP3500SAMC 320 400
NP0640SBMC 58 77 80 21
NP0720SBMC 65 88
NP0900SBMC 75 98
NP1100SBMC 90 130
NP1300SBMC 120 160
NP1500SBMC 140 180
NP1800SBMC 170 220
NP2100SBMC 180 240
NP2300SBMC 190 260
NP2600SBMC 220 300
NP3100SBMC 275 350
NP3500SBMC 320 400
NP0640SCMC 58 77 100 29
NP0720SCMC 65 88
NP0900SCMC 75 98
NP1100SCMC 90 130
NP1300SCMC 120 160
NP1500SCMC 140 180
NP1800SCMC 170 220
NP2100SCMC 180 240
NP2300SCMC 190 260
NP2600SCMC 220 300
NP3100SCMC 275 350
NP3500SCMC 320 400
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SURGE SUPPRESSORS (continued)
THYRISTOR SURGE PROTECTION DEVICE (TSPD)

*

SMB
CASE 403C
lpps =
VbrMm Veo 10x1000 ps Co, 2V, 1 Mhz
Offstate Breakover Voltage Surge Current Capacitance
Device Voltage (V) V) Rating (A) Maximum (pF) General Description

NP0640SA 58 77 50 84 These Thyristor Surge Protector Devices
(TSPD) protect telecommunication circuits

NP0720SA 65 88 79 such as central office, access, and cus-
tomer premises equipment from over-

NP0900SA 75 98 65 voltage conditions. These are bidirectional
devices so they are able to have function-

NP1100SA 90 130 58 ality of 2 devices in one package, saving

NP1300SA 120 160 46 valuable space on board layout. These
devices will act as a crowbar when over-

NP1500SA 140 180 44 voltage occurs and will divert the energy
away from circuit or device that is being

NP1800SA 170 220 39 protected. Use of the NP Series in equip-
ment will help meet various regulatory re-

NP2100SA 180 240 37 quirements including: GR-1089-CORE,
EC 61000-4-5, ITU K.20/21/45, IEC

NP2300SA 190 260 36 60950, TIA-968-A, FCC Part 68, EN
60950,UL 1950.

NP2600SA 220 300 33

NP3100SA 275 350 31

NP3500SA 320 400 28

NP0640SB 58 77 80 129

NP0720SB 65 88 123

NP0900SB 75 98 122

NP1100SB 90 130 95

NP1300SB 120 160 75

NP1500SB 140 180 70

NP1800SB 170 220 59

NP2100SB 180 240 59

NP2300SB 190 260 56

NP2600SB 220 300 52

NP3100SB 275 350 47

NP3500SB 320 400 44

NP0640SC 58 77 100 222

NP0720SC 65 88 198

NP0900SC 75 98 122

NP1100SC 90 130 154

NP1300SC 120 160 120

NP1500SC 140 180 113

NP1800SC 170 220 99

NP2100SC 180 240 97

NP2300SC 190 260 56

NP2600SC 220 300 81

NP3100SC 275 350 76

NP3500SC 320 400 7
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THYRISTOR SURGE SUPPRESSORS
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Surge Current Maximum Maximun Min. Holding
IPPS1 Off State Breakover Voltage Current
10 x 1000 psec Voltage SMB Veo M
(A) v) Case 403C ) (mA) General Description
50 170 MMTO05B230 265 175 These Thyristor Surge Protection
devices prevent overvoltage damage to
200 MMT05B260 320 175 sensitive circuits by lightening, induction
and power line crossing. They are
270 MMTO5B310 365 175 breakover triggered crowbar protectors
with turn off occurring when the surge
100 170 MMT10B230 265 175 current falls below the holding current
200 MMT10B260 320 175 value.
270 MMT10B310 365 175
LOW VOLTAGE PROTECTOR
il
1
TSOP-5
CASE 483
SN SUFFIX
VewMm Vgr |pps = 8x20uS Co,2V,1Mhz
Offstate Breakover Surge Current Capacitance
Device Voltage (V) Voltage (V) Rating (A) Maximum (pF) General Description
NPO080OTA 8 95 50 13 These low capacitance, low leakage current
devices provide superior performance in low
voltage high speed applications and assist
NPO120TA 12 13 1 designers in protlecting e;qyipmer)t frqm
surge events while maximizing circuit per-
formance.
VERY LOW VOLTAGE TSPD
SMB
CASE 403C
Co: 2V, 1 Mhz
Vbrm Ipps = 10 x 1000 ps Capacitance
Offstate Vo Breakover Surge Current Rating Max
Device Voltage (V) Voltage (V) (A) (pF) General Description
NP0080SAMC 6 25 50 30 The NP-VLV series of Low Capacitance
Thyristor Surge Protection Devices
NP0100SAMC 8 15 (TSPD) protect sensitive electronic
equipment from transient overvoltage
NP0150SAMC 15 30 conditions. Their low turn on voltage al-
lows them to replace much larger TVS
NP0220SAMC 15 32 devices of the same surge rating.
NP0300SAMC 25 40
NP0080SCMC 6 25 100
NP0100SCMC 8 15
NP0150SCMC 15 30
NP0220SCMC 15 32
NP0300SCMC 25 40
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ON Semiconductor Selector Guide - Thyristors

SURGE SUPPRESSORS (continued)
HIGH CURRENT TSPD

SMB
CASE 403C
Co:2V, 1 Mhz
Vbrm Ipps = 10 x 1000 ps Capacitance
Offstate Vo Breakover Surge Current Rating Max
Device Voltage (V) Voltage (V) (A) (pF) General Description
NP0720SDMC 58 77 200 65 The NP-SDMC series of High Current
Thyristor Surge ProtectionDevices
NP1100SDMC 65 88 (TSPD) protect sensitive electronic
equipment from transient overvoltage
NP1300SDMC 75 98 conditions. The high current withstand of
these devices offer protection in extreme
NP1500SDMC 90 130 environments and provide a solution for
NP1800SDMC 170 290 GR-1089 balanced “Y” configurations.
NP3100SDMC 275 350
THYRISTOR TRIGGERS
On-State RMS Surmetic 50 Range Breakover lrsm Surge
Current ITrys) DO-41 Case 267 Voltage Vgo Current 60 Hz
Case 059A Style 2 ) General Description
0.9 MKP1V120 110-130 High voltage trigger devices (used primarily to
trigger SCRs and Triacs gates) similar in opera-
MKP1V130 120-140 tion to treiacs. Upon reaching the breakover
voltage in either direction, the devices switch to a
MKP1V160 150-170 low voltage on state.
MKP1V240 220-250
1.0 MKP3V120 110-130
MKP3V240 220-250
TRANSISTOR TRIGGERS
Base
Emitter
Collector
T0-92 (12)
Ip (TO226AA) v
Rg = 10 kQ Rg =1 MQ Case 029 Rg = 10 kQ Rg =1MQ
(nA Max) (nA Max) Style 2 (nA Max) (A Max) General Description
5.0 2.0 2N6027 70 50 The only transistors in the Thyristor portolio. Similar to
unijuction transistors, except that IP, IV, and intrisic
voltage are programmable (adjustable) by means of ex-
1.0 0.15 2N6028 25 25 ternal voltage divider. Used primarily to trigger SCR and
Triac gates,

12.See TO-92 data sheets for device suffix packaging ordering options.
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Voltage and Current Management
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Alphabetical Parts Listing

Device Number Page Device Number Page Device Number Page
0.11 um (SP110) 110 1.5SMC82A 182 1N5375B 158
0.18 um (ONC18) 110 1.5SMC91A 182 1N5377B 158
0.35 um (SC3) 110 1N4001 282 1N5378B 158
0.5 um (SC5) 110 1N4002 282 1N5380B 158
0W588-002-XUP 224 1N4003 282 1N5381B 158
0W633-001-XTP 224 1N4004 282 1N5383B 158
0W888-002-XTP 224 1N4005 282 1N5384B 158
1.5KE10A 170 1N4006 282 1N5386B 158
1.5KE11A 170 1N4007 282 1N5387 158
1.5KE12A 170 1N4933 282 1N5388B 158
1.5KE13A 170 1N4934 282 1N5400 282
1.5KE15A 170 1N4935 282 1N5401 282
1.5KE16A 170 1N4936 282 1N5402 282
1.5KE18A 170 1N4937 282 1N5404 282
1.5KE20A 170 1N5333B 157 1N5406 282
1.5KE24A 170 1N5334B 157 1N5407 282
1.5KE27A 170 1N5335B 157 1N5408 282
1.5KE30A 170 1N5336B 157 1N5817 275
1.5KE33A 170 1N5337B 157 1N5818 275
1.5KE36A 170 1N5338B 157 1N5819 275
1.5KE39A 170 1N5339B 157 1N5820 275
1.5KE43A 170 1N5340B 157 1N5821 275
1.5KE47A 170 1N5341B 157 1N5822 275
1.5KE51A 170 1N5342B 157 1N5913B 157
1.5KE56A 170 1N5343B 157 1N5917B 157
1.5KE6.8A 170 1N5344B 157 1N5919B 157
1.5KEG2A 170 1N5345B 157 1N5920B 157
1.5KEG8A 170 1N5346B 157 1N5921B 157
1.5KE7.5A 170 1N5347B 157 1N5923B 157
1.5KE75A 170 1N5348B 157 1N5924B 157
1.5KE8.2A 170 1N5349B 157 1N5925B 157
1.5KE82A 170 1N5350B 157 1N5927B 157
1.5KE91A 170 1N5351B 157 1N5929B 157
1.5SMC10A 182 1N5352B 157 1N5931B 157
1.5SMC12A 182 1N5353B 157 1N5932B 157
1.5SMC13A 182 1N5354B 157 1N5934B 157
1.5SMC15A 182 1N5355B 157 1N5935B 158
1.5SMC16A 182 1N5356B 157 1N5937B 158
1.5SMC18A 182 1N5357B 157 1N5938B 158
1.5SMC20A 182 1N5358B 157 1N5940B 158
1.5SMC22A 182 1N5359B 157 1N5941B 158
1.5SMC24A 182 1N5360B 158 1N5942B 158
1.5SMC27A 182 1N5361B 158 1N5946B 158
1.5SMC30A 182 1N5362B 158 1N5948B 158
1.5SMC33A 182 1N5363B 158 1N5953B 158
1.5SMC36A 182 1N5364B 158 1N5955B 158
1.5SMC39A 182 1N5365B 158 1N5956B 158
1.5SMC43A 182 1N5366B 158 1N6267A 170
1.5SMC47A 182 1N5367B 158 1N6271A 170
1.5SMC51A 182 1N5368B 158 1N6274A 170
1.5SMC56A 182 1N5369B 158 1N6275A 170
1.5SMC6.8A 182 1N5370B 158 1N6276A 170
1.5SMC62A 182 1N5371B 158 1N6277A 170
1.5SMC68A 182 1N5372B 158 1N6278A 170
1.5SMC7.5A 182 1N5373B 158 1N6279A 170
1.5SMC75A 182 1N5374B 158 1N6280A 170

http://onsemi.com
336



Alphabetical Parts Listing

Device Number Page Device Number Page Device Number Page
1N6281A 170 1SMA5.0A 173 1SMB14A 175
1N6282A 170 1SMA54A 173 1SMB14CA 177
1N6283A 170 1SMA58A 173 1SMB150A 176
1N6284A 170 1SMA58CA 174 1SMB15A 175
1N6285A 170 1SMA5913B 164 1SMB15CA 177
1N6286A 170 1SMA5914B 164 1SMB160A 176
1N6287A 170 1SMA5915B 164 1SMB16A 175
1N6288A 170 1SMA5916B 164 1SMB16CA 177
1N6289A 170 1SMA5917B 164 1SMB170A 176
1N6290A 170 1SMA5918B 164 1SMB17A 175
1N6291A 170 1SMA5919B 164 1SMB17CA 177
1N6292A 170 1SMA5920B 164 1SMB18A 175
1N6294A 170 1SMA5921B 164 1SMB18CA 177
1N6295A 170 1SMA5922B 164 1SMB20A 175
1PMT12A 171 1SMA5923B 164 1SMB20CA 177
1PMT16A 171 1SMA5924B 164 1SMB22A 175
1PMT22A 171 1SMA5925B 164 1SMB22CA 177
1PMT26A 171 1SMA5927B 164 1SMB24A 175
1PMT33A 171 1SMA5928B 164 1SMB24CA 177
1PMT5.0A 171 1SMA5929B 164 1SMB26A 175
1PMT7.0A 171 1SMA5930B 164 1SMB26CA 177
1SMA10A 173 1SMA5931B 164 1SMB28A 175
1SMA10CA 174 1SMA5932B 164 1SMB28CA 177
1SMA11A 173 1SMA5933B 164 1SMB30A 175
1SMA12A 173 1SMA5934B 164 1SMB30CA 177
1SMA12CA 174 1SMA5935B 164 1SMB33A 175
1SMA13A 173 1SMA5936B 164 1SMB33CA 177
1SMA13CA 174 1SMA5937B 164 1SMB36A 175
1SMA15A 173 1SMA5938B 164 1SMB36CA 177
1SMA15CA 174 1SMA5939B 164 1SMB40A 175
1SMA16A 173 1SMA5940B 164 1SMB40CA 177
1SMA16CA 174 1SMA5941B 164 1SMB43A 175
1SMA17A 173 1SMA5942B 164 1SMB43CA 177
1SMA18A 173 1SMA5943B 164 1SMB45A 175
1SMA18CA 174 1SMA5945B 164 1SMB45CA 177
1SMA20A 173 1SMAG6.0A 173 1SMB48A 175
1SMA20CA 174 1SMAG6.5A 173 1SMB48CA 177
1SMA22A 173 1SMAG0CA 174 1SMB5.0A 175
1SMA24A 173 1SMA70A 173 1SMB51A 175
1SMA24CA 174 1SMA70CA 174 1SMB51CA 177
1SMA26A 173 1SMA78CA 174 1SMB54A 175
1SMA26CA 174 1SMA8.0A 173 1SMB54CA 177
1SMA28A 173 1SMA8.5A 173 1SMB58A 175
1SMA28CA 174 1SMA9.0A 173 1SMB58CA 177
1SMA30A 173 1SMB100A 175 1SMB5913B 164
1SMA30CA 174 1SMB10A 175 1SMB5914B 164
1SMA33A 173 1SMB10CA 177 1SMB5915B 164
1SMA33CA 174 1SMB110A 176 1SMB5916B 164
1SMA36A 173 1SMB11A 175 1SMB5917B 164
1SMA36CA 174 1SMB11CA 177 1SMB5918B 164
1SMA40A 173 1SMB120A 176 1SMB5919B 164
1SMA40CA 174 1SMB12A 175 1SMB5920B 164
1SMA43A 173 1SMB12CA 177 1SMB5921B 164
1SMA45A 173 1SMB130A 176 1SMB5922B 164
1SMA48A 173 1SMB13A 175 1SMB5923B 164
1SMA48CA 174 1SMB13CA 177 1SMB5924B 164
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1SMB5925B 164 1SMC22A 181 2N5302 49
1SMB5926B 164 1SMC24A 181 2N5401 64
1SMB5927B 164 1SMC26A 181 2N5550 64
1SMB5928B 164 1SMC28A 181 2N5551 64
1SMB5929B 164 1SMC30A 181 2N5655 45
1SMB5930B 164 1SMC33A 181 2N5657 45
1SMB5931B 164 1SMC36A 181 2N5684 49
1SMB5932B 164 1SMC40A 181 2N5686 49
1SMB5933B 164 1SMC43A 181 2N5883 49
1SMB5934B 164 1SMC48A 181 2N5884 49
1SMB5935B 164 1SMC5.0A 181 2N5885 49
1SMB5936B 164 1SMC51A 181 2N5886 49
1SMB5937B 164 1SMC54A 181 2N6027 328
1SMB5938B 164 1SMC58A 181 2N6028 328
1SMB5939B 164 1SMC6.0A 181 2N6034 50
1SMB5940B 164 1SMC6.5A 181 2N6035 50
1SMB5941B 164 1SMC60A 181 2N6036 50
1SMB5942B 164 1SMC64A 181 2N6038 50
1SMB5943B 164 1SMC7.0A 181 2N6039 50
1SMB5944B 164 1SMC7.5A 181 2N6040 50
1SMB5945B 164 1SMC70A 181 2N6042 50
1SMB5946B 164 1SMC75A 181 2N6043 50
1SMB5947B 165 1SMC78A 181 2N6045 50
1SMB5948B 165 1SMC8.0A 181 2N6052 51
1SMB5949B 165 1SMC9.0A 181 2N6071A 321
1SMB5951B 165 1SS400T1 156 2N6071B 321
1SMB5952B 165 2N3055 48 2N6073A 321
1SMB5953B 165 2N3055A 48 2N6073B 321
1SMB5954B 165 2N3442 48 2N6075A 321
1SMB5955B 165 2N3771 49 2N6075B 321
1SMB5956B 165 2N3772 49 2N6107 47
1SMB6.0A 175 2N3773 49 2N6109 47
1SMB6.5A 175 2N3904 55, 65 2N6111 47
1SMB60A 175 2N3906 55, 65 2N6284 51
1SMB60CA 177 2N4124 55 2N6286 51
1SMB64A 175 2N4401 55, 62, 65 2N6287 51
1SMB64CA 177 2N4403 55, 62, 65 2N6288 47
1SMB7.0A 175 2N4918 45 2N6292 47
1SMB7.5A 175 2N4919 45 2N6338 49
1SMB70A 175 2N4920 45 2N6341 49
1SMB75A 175 2N4921 45 2N6344 322
1SMB75CA 177 2N4922 45 2N6344A 323
1SMB8.0A 175 2N4923 45 2N6348A 323
1SMB8.5A 175 2N5038 49 2N6349A 323
1SMB85A 175 2N5060 318 2N6387 51
1SMB9.0A 175 2N5061 318 2N6388 51
1SMB90A 175 2N5062 318 2N6394 320
1SMC10A 181 2N5064 318 2N6395 320
1SMC12A 181 2N5087 55, 61 2N6397 320
1SMC13A 181 2N5088 55, 61 2N6399 320
1SMC14A 181 2N5089 55, 61 2N6400 320
1SMC15A 181 2N5190 46 2N6401 320
1SMC16A 181 2N5191 46 2N6402 320
1SMC17A 181 2N5192 46 2N6403 320
1SMC18A 181 2N5194 46 2N6404 320
1SMC20A 181 2N5195 46 2N6405 320
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2N6426 61 7SB384 291 AMIS-30663 254
2N6427 61 7SB385 291 AMIS-41682 254
2N6487 47 7WB3125 291 AMIS-41683 254
2N6488 47 7WB3126 291 AMIS-42665 254
2N6490 47 7WB3305 291 AMIS-42670 254
2N6491 47 7WB3306 291 AMIS-42671 254
2N6504 320 7WB383 291 AMIS-42673 254
2N6505 320 7WBD3125 291 AMIS-42675 254
2N6507 320 7WBD3126 291 AMIS-42770 254
2N6508 320 7WBD3305 291 AMIS30521 219
2N6509 320 7WBD3306 291 AMIS30522 219
2N6520 64 7WBD383 291 AMIS30532 219
2N6667 51 A5191HRT 254 AMIS30542 219
2N7000 249 ADM1021 313 AMIS30621 219
2N7002E 241 ADM1023 313 AMIS30622 219
2N7002K 241 ADM1024 312 AMIS30623 219
2N7002L 241 ADM1026 312 AMIS30624 219
2N7002W 239 ADM1029 312 AMIS49250 254
2SA1020 62 ADM1030 312 ASM3I2579AF-060R 103
2SA1774 58 ADM1031 312 ASM3I2669AF-060R 103
2SA2029BM3T5G 58 ADM1032 313 ASM3I2779AF-060R 103
2SC4617 58 ADM1033 312 ASM3P1819NF-08SR 103
2SC5658BM3T5G 58 ADM1034 312 ASM3P2107AF-08SR 103
2SC5658RM3 58 ADP3110A 218 ASM3P2108AF-08SR 103
74FST3257 291, 305 ADP3120A 218 ASM3P2111BG-08SR 103
74HCO00 300 ADP3121 218 ASM3P2180AF-08SR 103
74HCO02 301 ADP3210 121 ASM3P2180AF-08ST 103
74HCO04 299 ADP3211 121 ASM3P2274AF-060R 103
74HCO08 300 ADP3212 121 ASM3P2474AF-060R 103
74HC125 289 ADP3290 121,122 ASM3P2598AF-060R 103
74HC132 300 ADP3293 121,122 ASM3P2669AF-060R 103
74HC138 304 ADP3419 218 ASM3P2760AF-060R 103
74HC14 295 ADP3611 218 ASM3P2775AF-060R 103
74HC244 288 ADP4000 121,122 ASM3P2779AF-060R 103
74HC245 306 ADP4100 121,122 ASM3P2780AF-060R 103
74HC32 301 ADT7421 313 ASM3P2853AG-08SR 103
74HC373 297 ADT7460 312 ASM3P2863AF-060R 103
74HC374 292 ADT7461 313 ASM3P2872AF-060R 103
74HC540 288 ADT7461A 313 AU5517 30
74HC541 288 ADT7462 312 B250W48A106XXG 224
74HC574 292 ADT7463 312 B300W35A102XYG 224
74HC595 297 ADT7467 312 BAL99LT1 155
74HC74 292 ADT7473 312 BAS116LT1 155
74HC86 300 ADT7475 312 BAS16DXV6T1 156
74HCT04 294 ADT7476 312 BAS16HT1 156
74HCTO08 300 ADT7481 313 BAS16LT1 155
74HCT14 295 ADT7482 313 BAS16TT1 156
74HCT157 305 ADT7483 313 BAS16WT1 155
74HCT245 306 ADT7484 313 BAS16XV2T1 156
74HCT32 301 ADT7485A 313 BAS19LT1 155
74HCU04 295 ADT7486A 313 BAS20HT1 156
74VCXH16245 306 ADT7488A 313 BAS20LT1 155
74VCXH245 287, 306 ADT7490 312 BAS21AH 156
7SB3125 291 AMIS-49200 254 BAS21DW5T1 156
7SB3126 291 AMIS-30600 254 BAS21HT1 156
7SB3257 291 AMIS-30660 254 BAS21LT1 155
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BAS21M3 156 BC807-25LT1 56 BC858CLT1 57
BAS21SL 155 BC807-40LT1 56 BCP53-10 59, 63
BAS40-04LT1 151 BC808-25L 57 BCP53-16 59, 63
BAS40-06LT1 151 BC817-16LT1 56 BCP53T1 59, 63
BAS40LT1 151 BC817-25LT1 56 BCP56-10 59, 63
BAS70-04LT1 151 BC817-40LT1 56 BCP56-16 59, 63
BAS70LT1 151 BC818-40L 57 BCP56T1 59, 63
BAT54ALT1 151 BC846ALT1 56 BCP68T1 59, 63
BAT54AWT1 152 BC846BDW1T1 60 BCP69T1 59, 63
BAT54CLT1 151 BC846BLT1 56 BCW30LT1 57
BAT54CTTH1 152 BC846BM3T5G 58 BCW32LT1 57
BAT54CWT1 152 BC846BPDW1T1 60 BCW33LT1 57
BAT54CXV3T1 152 BC846BWT1 58 BCW65ALT1 57,63
BAT54HT1 151 BC847ALT1 56 BCW65CLT1 57
BAT54LT1 151 BC847AWT1 58 BCW66GLT1 63
BAT54M3 153 BC847BDW1T1 60 BCW68GLT1 56, 63
BAT54SLT1 151 BC847BLT1 56 BCW70LT1 56
BAT54SWT1 152 BC847BM3T5G 58 BCW72LT1 56
BAT54T1 151 BC847BPDW1T1 60 BCX17LT1 56, 63
BAT54WT1 152 BC847BPDXV6T1 60 BCX19LT1 56, 63
BAT54XV2T1 152 BC847BTT1 58 BD135 45
BAV199LT1 155 BC847BWTH1 58 BD136 45
BAV23CL 155 BC847CDW1T1 60 BD137 45
BAV70LT1 155 BC847CDXV6T1 60 BD138 45
BAV70M3 156 BC847CLT1 56 BD139 45
BAV70TT1 156 BC847CTTH1 58 BD140 45
BAV7OWT1 155 BC847CWT1 58 BD159 45
BAV74LT1 155 BC848ALT1 57 BD179 45
BAV99LT1 155 BC848BLT1 57 BD180 45
BAV99RWT1 155 BC848BWT1 58 BD234 45
BAVO9WT1 155 BC848CDW1T1 60 BD237 45
BAWS56LT1 155 BC848CLT1 57 BD241C 46
BAW56M3 156 BC848CPDW1T1 60 BD242B 46
BAWS56TT1 156 BC848CWT1 58 BD242C 46
BAWS56WT1 155 BC849BLT1 57 BD243C 47
BC307B 55 BC849CLT1 57 BD244B 47
BC327-25 55, 62 BC850BLT1 56 BD244C 47
BC327-40 55, 62 BC850CLT1 56 BD435 46
BC337 55, 62 BCB856ALT1 56 BD436 46
BC337-25 55, 62 BC856BDW1T1 60 BD437 46
BC337-40 55, 62 BC856BLT1 56 BD438 46
BC369 55, 62 BC856BM3T5G 58 BD439 46
BC373 61 BC856BWT1 58 BD440 46
BC517 61 BC857ALT1 56 BD441 46
BC546B 55 BC857BDW1T1 60 BD442 46
BC547B 55 BC857BLT1 56 BD675 50
BC548C 55 BC857BTT1 58 BD675A 50
BC549C 55 BC857BWT1 58 BD676 50
BC550C 55, 61 BC857CDW1T1 60 BD676A 50
BC557B 55 BC857CLT1 56 BD677 50
BC557C 55 BC857CWT1 58 BD677A , 50
BC637 55, 62 BC858ALT1 57 BD678 50
BC639 55, 62 BC858AWT1 58 BD678A 50
BC639-16 55, 62 BC858BLT1 57 BD679 50
BC640-016 55 BC858BWT1 58 BD679A 50
BC807-16LT1 56 BC858CDXV6TH1 60 BD680 50
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BD680A 50 BTA30H-800CW3G 324 BZX84C33L 160
BD681 50 BTB08-600BW3G 322 BZX84C36L 160
BD682 50 BTB08-600CW3G 322 BZX84C39L 160
BD787 46 BTB08-800BW3G 322 BZX84C3VOL 160
BD788 46 BTB08-800CW3G 322 BZX84C3V3L 160
BD809 47 BTB12-600BW3G 323 BZX84C3V6L 160
BD810 47 BTB12-600CW3G 323 BZX84C3VIL 160
BDV64B 51 BTB12-600TW3G 323 BZX84C43L 161
BDV65B 51 BTB12-800BW3G 323 BZX84C47L 161
BDW42 51 BTB12-800CW3G 323 BZX84C4V3L 160
BDW46 51 BTB12H-600CW3G 323 BZX84C4V7L 160
BDW47 51 BTB16-600BW3G 324 BZX84C51L 161
BDX33B 51 BTB16-600CW3G 324 BZX84C56L 161
BDX33C 51 BTB16-800BW3G 324 BZX84C5V1L 160
BDX34B 51 BTB16-800CW3G 324 BZX84C5V6L 160
BDX34C 51 BTB16H-600BW3G 324 BZX84C62L 161
BDX53B 50 BU323Z 51 BZX84C68L 161
BDX53C 50 BU406 47 BZX84C6V2L 160
BDX54B 50 BUB323Z 50 BZX84C6V8L 160
BDX54C 50 BUH100 47,54 BZX84C75L 161
BF720T1 64 BUH150 47,54 BZX84C7V5L 160
BF721T1 64 BUH50 46, 54 BZX84C8V2L 160
BS107 249 BUL45 46, 54 BZX84C9V1L 160
BS107A 249 BUL45D2 46, 54 C106B 318
BS108 249 BUV21 49 C106D 318
BS170 249 BUV22 49 C106D1 318
BSP16T1 64 BUV26 47 C106M 318
BSP19AT1 64 BUV27 47 C106M1 318
BSP52T1 61 BUX85 46 C122F1 319
BSS123L 241 BZ84B15L 160 C3/D3 110
BSS138L 241 BZX84B12L 160 C5 110
BSS63LT1 56 BZX84B16L 160 CAT102TDI 333
BSS64LT1 56 BZX84B18L 160 CAT1232LP 334
BSS84L 241 BZX84B22L 160 CAT1832 334
BSV52LT1 65 BZX84B24L 160 CAT22C10 265
BTA08-600BW3G 322 BZX84B5V1L 160 CAT24AA01 263
BTA08-600CW3G 322 BZX84B5V6L 160 CAT24AA02 263
BTA08-800BW3G 322 BZX84B6V2L 160 CAT24AA04 263
BTA08-800CW3G 322 BZX84B6V8L 160 CAT24AA08 263
BTA12-600BW3G 323 BZX84B7V5L 160 CAT24AA16 263
BTA12-600CW3G 323 BZX84B8V2L 160 CAT24C01 263
BTA12-800BW3G 323 BZX84B9V1L 160 CAT24C02 263
BTA12-800CW3G 323 BZX84C10L 160 CAT24C03 263
BTA16-600BW3G 324 BZX84C11L 160 CAT24C04 263
BTA16-600CW3G 324 BZX84C12L 160 CAT24C05 263
BTA16-600SW3G 324 BZX84C13L 160 CAT24C08 263
BTA16-800BW3G 324 BZX84C15L 160 CAT24C128 263
BTA16-800CW3G 324 BZX84C16L 160 CAT24C16 263
BTA16-800SW3G 324 BZX84C18L 160 CAT24C164 263
BTA25-600CW3G 324 BZX84C20L 160 CAT24C208 263
BTA25-800CW3G 324 BZX84C22L 160 CAT24C21 263
BTA25H-600CW3G 324 BZX84C24L 160 CAT24C256 263
BTA25H-800CW3G 324 BZX84C27L 160 CAT24C32 263
BTA30-600CW3G 324 BZX84C2Vv4L 160 CAT24C44 265
BTA30-800CW3G 324 BZX84C2V7L 160 CAT24C64 263
BTA30H-600CW3G 324 BZX84C30L 160 CAT25010 264

http://onsemi.com
341



Alphabetical Parts Listing

Device Number Page Device Number Page Device Number Page
CAT25020 264 CAT4103V 215 CAT5113Y1-50 140
CAT25040 264 CAT4104V 215 CAT5113ZI-00 140
CAT25080 264 CAT4104VP2 215 CAT5113ZI-01 139
CAT25128 264 CAT4106HV4 215 CAT5113ZI-10 139
CAT25160 264 CAT4106YP 215 CAT5113ZI-50 140
CAT25256 264 CAT4109V 215 CAT5113Z100 140
CAT25320 264 CAT4134HV2 215 CAT5113Z101 139
CAT25640 264 CAT4137TD 215 CAT5113ZI110 139
CAT28C16A 265 CAT4139TD 215 CAT5113Z150 140
CAT28C17A 265 CAT4201TD 215 CAT5114L1-00 138
CAT28C256 265 CAT4237TD 215 CAT5114LI-10 136
CAT28C257 265 CAT4238TD 215 CAT5114L1-50 137
CAT28C512 265 CAT4240TD 215 CAT5114VI-00 138
CAT28C513 265 CAT5110SDI-00 138 CAT5114VI-10 136
CAT28C64B 265 CAT5110SDI-10 136 CAT5114VI-50 137
CAT28C65B 265 CAT5110SDI-50 137 CAT5114VP21-10 136
CAT28F001 265 CAT5110TBI-00 138 CAT5114VP2100 138
CAT28F010 265 CAT5110TBI-10 136 CAT5114VP2150 137
CAT28F020 265 CAT5110TBI-50 137 CAT5114Y1-00 138
CAT28F512 265 CAT5111LI-00 140 CAT5114Y1-10 136
CAT28LV256 265 CAT5111LI-10 139 CAT5114Y1-50 137
CAT28LV64 265 CAT5111LI-50 139 CAT5114ZD7100 138
CAT28LV65 265 CAT5111VI-00 140 CAT5114ZD7110 136
CAT310W 214 CAT5111VI-10 139 CAT5114ZD7150 137
CAT3200TDI-GT3 119 CAT5111VI-50 140 CAT5114Z1-00 138
CAT3200ZI-GT3 119 CAT5111Y1-00 140 CAT5114Z1-10 136
CAT3224HV3 214 CAT5111Y1-10 139 CAT5114Z1-50 137
CAT32TDI 214 CAT5111Y1-50 140 CAT5115L1-00 138
CAT32ZD4 214 CAT5111ZI-00 140 CAT5115LI-10 136
CAT34C02 263 CAT5111ZI-10 139 CAT5115L1-50 137
CAT3604HV4 214 CAT5111ZI-50 140 CAT5115VI-00 138
CAT3604VHV4 214 CAT5111ZI00 140 CAT5115VI-10 136
CAT3606HV4 214 CAT5111ZI10 139 CAT5115VI-50 138
CAT3612HV2 214 CAT5111ZI50 140 CAT5115Y1-00 138
CAT3614HV2 214 CAT5112L1-00 138 CAT5115Y1-10 136
CAT3616HV4 214 CAT5112LI1-10 136 CAT5115Y1-50 138
CAT3626HV4 214 CAT5112L1-50 137 CAT5115Z1-00 138
CAT3636HV3 214 CAT5112VI-00 138 CAT5115ZI-10 136
CAT3637HV3 214 CAT5112VI-10 136 CAT5115ZI-50 138
CAT3643HV2 214 CAT5112VI-50 137 CAT5115Z100 138
CAT3643HV3 214 CAT5112Y1-00 138 CAT5115ZI110 137
CAT3644HV3 214 CAT5112Y1-10 136 CAT5115Z150 138
CAT3647HV3 214 CAT5112Y1-50 137 CAT5116LI 139
CAT3648HV3 214 CAT5112Z1-10 136 CAT5116VI 139
CAT37TDI 214 CAT5112Z1-50 137 CAT5116YI 139
CAT4004VP2 214 CAT5113LI-00 140 CAT5116ZI 139
CAT4008V 214 CAT5113LI-01 139 CAT5118SDI-00 139
CAT4008W 214 CAT5113LI-10 139 CAT5118SDI-10 137
CAT4008Y 214 CAT5113LI-50 140 CAT5118SDI-50 138
CAT4016HV6 214 CAT5113VI-00 140 CAT5118TBI-00 139
CAT4016VS 214 CAT5113VI-01 139 CAT5118TBI-10 137
CAT4016VSR 214 CAT5113VI-10 139 CAT5118TBI-50 138
CAT4016W 215 CAT5113VI-50 140 CAT5119SDI-00 139
CAT4016Y 215 CAT5113Y1-00 140 CAT5119SDI-10 137
CAT4026V 215 CAT5113Y1-01 139 CAT5119SDI-50 138
CAT4101TV 215 CAT5113Y1-10 139 CAT5119TBI-00 139
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CAT5119TBI-10 137 CAT5241WI00 145 CAT5401YI-10 144
CAT5119TBI-50 138 CAT5241WI10 144 CAT5401YI1-25 143
CAT5120SDI-10 136 CAT5241WI25 143 CAT5401YI-50 144
CAT5120SDI-50 136 CAT5241WI50 144 CAT5401Y100 145
CAT5120TBI-10 136 CAT5241YI1-00 145 CAT5401YI10 144
CAT5120TBI-50 136 CAT5241YI1-10 144 CAT5401Y125 143
CAT5121SDI-10 136 CAT5241Y1-25 143 CAT5401YI150 144
CAT5121SDI-50 136 CAT5241YI1-50 144 CAT5409WI-00 145
CAT5121TBI-10 136 CAT5241Y100 145 CAT5409WI-10 144
CAT5121TBI-50 136 CAT5241YI10 144 CAT5409WI-25 143
CAT5122SDI-10 136 CAT5241Y125 143 CAT5409WI-50 144
CAT5122SDI-50 136 CAT5241Y150 144 CAT5409WI00 145
CAT5122TBI-10 136 CAT5251WI-00 145 CAT5409WI10 144
CAT5122TBI-50 136 CAT5251WI-50 145 CAT5409WI50 144
CAT5123TBI-10 137 CAT5251WI00 145 CAT5409YI1-00 145
CAT5124TBI-50 138 CAT5251WI50 145 CAT5409YI1-10 144
CAT5125TBI-10 137 CAT5251YI1-00 145 CAT5409YI1-25 144
CAT5126VP2I10 137 CAT5251YI1-50 145 CAT5409YI1-50 144
CAT5126Z1-00 139 CAT5251Y100 145 CAT5409Y100 145
CAT5126Z1-10 137 CAT5251Y150 145 CAT5409YI110 144
CAT5126Z1-50 138 CAT5259WI-00 145 CAT5409Y125 144
CAT5127ZD7I10 137 CAT5259WI-50 145 CAT5409Y150 144
CAT5127Z1-10 137 CAT5259WI100 145 CAT5411WI-00 142
CAT5127Z110 137 CAT5259WI50 145 CAT5411WI-10 141
CAT5128TBI-10 137 CAT5259YI1-00 145 CAT5411WI-25 141
CAT5128TBI-50 138 CAT5259Y1-50 145 CAT5411WI-50 142
CAT5129TDI-10 137 CAT5259Y100 145 CAT5411WI00 142
CAT5132Z1-00 141 CAT5259Y150 145 CAT5411WI10 141
CAT5132Z1-10 140 CAT5261WI-00 143 CAT5411WI25 141
CAT5132Z1-50 140 CAT5261WI-50 142 CAT5411WI50 142
CAT5133ZI-10 140 CAT5261WI00 143 CAT5411Y1-00 142
CAT5140Z1-00 141 CAT5261WI50 143 CAT5411YI1-10 141
CAT5140Z1-50 141 CAT5261YI1-00 143 CAT5411Y1-25 141
CAT5171TBI-50 141 CAT5261YI1-50 143 CAT5411Y1-50 142
CAT5172TBI-00 141 CAT5261Y100 143 CAT5411YI100 142
CAT5172TBI-50 141 CAT5261Y150 143 CAT5411YI10 141
CAT5221WI-00 142 CAT5269WI-00 143 CAT5411YI125 141
CAT5221WI-10 141 CAT5269WI-50 143 CAT5411Y150 142
CAT5221WI-25 141 CAT5269WI00 143 CAT5419WI-00 142
CAT5221WI-50 142 CAT5269WI50 143 CAT5419WI-10 141
CAT5221WI00 142 CAT5269YI1-00 143 CAT5419WI-25 141
CAT5221WI10 141 CAT5269Y100 143 CAT5419WI-50 142
CAT5221WI25 141 CAT5269Y150 143 CAT5419WI00 142
CAT5221WI50 142 CAT5270YI1-00 143 CAT5419WI25 141
CAT5221YI1-00 142 CAT5270YI1-50 143 CAT5419WI50 142
CAT5221YI1-10 141 CAT5271Z1-00 143 CAT5419YI1-00 142
CAT5221YI1-25 141 CAT5271Z1-50 143 CAT5419YI-10 142
CAT5221YI1-50 142 CAT5401WI-00 145 CAT5419YI1-25 141
CAT5221Y100 142 CAT5401WI-10 144 CAT5419YI1-50 142
CAT5221YI10 141 CAT5401WI-25 143 CAT5419Y100 142
CAT5221Y125 141 CAT5401WI-50 144 CAT5419YI110 142
CAT5221Y150 142 CAT5401WI00 145 CAT5419Y125 141
CAT5241WI-00 144 CAT5401WI10 144 CAT5419Y150 142
CAT5241WI-10 144 CAT5401WI25 143 CAT6095 313
CAT5241WI-25 143 CAT5401WI50 144 CAT660ELA 119
CAT5241WI-50 144 CAT5401YI-00 145 CAT660EVA 119
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CAT660EVA-T3 119 CBTL3257 291 CM1233-08DE 208
CAT661ELA 119 CBTL3306 291 CM1234-08DE 208
CAT661EVA 119 CBTL383 291 CM1235-08DE 208
CAT661EVA-T3 119 CM1204-03CP 200 CM1236-08DE 208
CAT705 334 CM1205 201 CM1238-08DE 208
CAT706 334 CM1213A-01S0O 203 CM1240-F4SE 200
CAT803 334 CM1213A-02S0 203 CM1241-04D4 205
CAT808N 334 CM1213A-02SR 203 CM1242-07CP 198
CAT809 334 CM1213A-04MR 203 CM1242-33CP 198
CAT810 334 CM1213A-04S7 203 CM1244-04CP 200
CAT811 334 CM1213A-04S0 203 CM1248-04QG 201
CAT812 334 CM1214A-01S0O 203 CM1248-04S9 201
CAT813 334 CM1214A-02MR 203 CM1248-08DE 201
CAT823 334 CM1215-01SO 204 CM1249-04S9 202
CAT824 334 CM1215-02S0 204 CM1250-04QG 202
CAT825 334 CM1215-02SR 204 CM1263 207
CAT853 334 CM1215-04S0 204 CM1263-02SE 207
CAT859 334 CM1216-06MR 206 CM1282-01D1 203
CAT863 334 CM1216-06SM 206 CM1293A-02S0 204
CAT869 334 CM1216-08MR 206 CM1293A-02SR 204
CAT8710 334 CM1218-02S7 199 CM1293A-04MR 204
CAT885 334 CM1218-02S0 199 CM1293A-04S0O 204
CAT8900B125 333 CM1218-03SR 199 CM1411 228
CAT8900B204 333 CM1218-04S7 199 CM1412 228
CAT8900B250 333 CM1218-04SE 199 CM1418-02CP 228
CAT8900C125 333 CM1218-04S0 199 CM1430-04DE 230
CAT8900C204 333 CM1218-05S87 199 CM1430-06DE 230
CAT8900C250 333 CM1218-05SE 199 CM1430-08DE 230
CAT8900D125 333 CM1218-05S0 199 CM1431-04DE 230
CAT8900D204 333 CM1218-C4SE 199 CM1431-06DE 230
CAT8900D250 333 CM1218-F4SE 199 CM1431-08DE 230
CAT93C46 264 CM1218-H4SE 199 CM1436-04DE 230
CAT93C46R 264 CM1219-02S7 200 CM1436-06DE 230
CAT93C56 264 CM1219-02S0 200 CM1436-08DE 230
CAT93C57 264 CM1219-03SR 200 CM1442-04CP 230
CAT93C66 264 CM1219-04S7 200 CM1442-06CP 230
CAT93C76 264 CM1219-04SE 200 CM1442-08CP 230
CAT93C86 264 CM1219-04S0 200 CM1443-04CP 230
CAT9532HVeI 256 CM1219-05S87 200 CM1443-06CP 230
CAT9532WI 256 CM1219-05SE 200 CM1443-08CP 230
CAT9532YI 256 CM1219-05S0 200 CM1453-04CP 231
CAT9534HV4l 256 CM1220-04CP 201 CM1457-04CP 231
CAT9534WI 256 CM1220-08CP 201 CM1457-06CP 231
CAT9534YI 256 CM1223-02S0 206 CM1457-08CP 231
CAT9552HVe6I 256 CM1223-02SR 206 CM1460-04DE 231
CAT9552WI 256 CM1223-04MR 206 CM1460-06DE 231
CAT9552YI 256 CM1223-04S0 206 CM1460-08DE 231
CAT9554AHV4I 256 CM1223-08MR 206 CM1461-04DE 231
CAT9554AWI 256 CM1224-02SR 204 CM1461-08DE 231
CAT9554AYI 256 CM1224-04MR 204 CM1483-02DE 228
CAT9554HV4l 256 CM1224-04SO 204 CM1624-08DE 231
CAT9554WI 256 CM1225-04DE 205 CM1630-04DE 230
CAT9554YI 256 CM1230-02CS 207 CM1630-06DE 230
CAT9555WI 256 CM1230-04CS 207 CM1630-08DE 230
CAT9555YI 256 CM1230-08CS 207 CM1631-04DE 230
CBTL1G125 291 CM1231-02S0 208 CM1631-06DE 230
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CM1631-08DE 230 D45C12 46 EMC5DXV5T5 71
CM1636-04DE 230 D45H11 47 EMD4DXV6T1 71
CM1636-06DE 230 D45H8 47 EMF18XV6 74
CM1636-08DE 230 D45VH10 47 EMF18XV6T5 72
CM1690-04DE 231 DA121TTH1 156 EMF5XV6 74
CM1690-06DE 231 DAN222 156 EMF5XV6T5 72
CM1690-08DE 231 DAN222M3T5G 156 EMG2DXV5T5 71
CM1692-04DE 231 DAP222 156 EMT1DXV6 60
CM1692-06DE 231 DAP222M3T5G 156 EMX1DXV6T1 60
CM1692-08DE 231 DF3A6.8FU 188 EMX2DXV6T1 60
CM1693-04DE 231 DTA114EETA 68 EMZ1DXV6T1 60
CM1693-06DE 231 DTA114EM3T5G 68 ESD11A3.3DT5G 187
CM1693-08DE 231 DTA114TET1 68 ESD11A5.0DT5G 187
CM2006-02QR 210 DTA114TM3T5G 68 ESD11B5.0ST5G 183
CM2009-00QR 210 DTA114YET1 68 ESD11L5.0 193
CM2009-02QR 210 DTA114YM3T5G 68 ESD11N5.0ST5G 183
CM2020-00TR 209 DTA115EET1 68 ESD5B5.0S 185
CM2020-01TR 209 DTA115EM3T5G 68 ESD5Z12 184
CM2021-02TR 209 DTA123EM3T5G 68 ESD5Z2.5 184
CM2030-A0TR 209 DTA124EM3T5G 68 ESD5Z3.3 184
CM2031-A0TR 209 DTA124XM3T5G 68 ESD5Z5.0 184
CM6300 231 DTA143EE 68 ESD576.0 184
CM6304 231 DTA143EM3T5G 68 ESD5Z7.0 184
CS3361 219 DTA143TM3T5G 68 ESD7L5.0 193
CS5101EDW16 18 DTA143ZET1 68 ESD7M5.0 193
CS51021A 8,9,120 DTA143ZM3T5G 68 ESD9B3.3 185
CS51022A 8,9,120 DTA144EET1 68 ESD9B5.0 185
CS51031 114,118 DTA144EM3T5G 68 ESD9C3.3 186
CS51033 114,118 DTA144TM3 68 ESD9C5.0 186
CS51221 8,9, 120 DTA144WM3T5G 68 ESD9L3.3S 191
CS5124 8,9, 120 DTC114EET1 68 ESD9L5.0S 191
CS51411 114,115 DTC114EM3T5G 68 ESD9R3.3S 191
CS51412 114,115 DTC114TETH 68 ESD9X12S 185
CS51413 114,115 DTC114TM3T5G 68 ESD9X3.3S 185
CS51414 114,115 DTC114YET1 68 ESD9X5.0S 185
CS5171 114,115, 117 DTC114YM3T5G 68 ESDRO0502N 195
CS5172 114,115, 117 DTC115EET1 68 ESDR0524P 197
CS5173 114,115, 117 DTC115EM3T5G 68 FS6128-04 105
CS5174 114,115, 117 DTC123EM3T5G 68 FS6128-07 105
CS5253 127 DTC123JET1 68 FS6131 105
CS5253B 127 DTC123JM3T5G 68 FS6370 105
CS5253B-1 125 DTC124EET1 68 FS6377 105
CS5253B-8 124 DTC124EM3T5G 68 FS7140 105
CS8101 129, 130 DTC124XET1 68 FS7145 105
CS8126 129, 132 DTC124XM3T5G 68 HN1BO1FDW1 60
CS8129 129, 132 DTC143EET1 68 HN1BO1FDW1T1 66
CS8151 129, 130 DTC143EM3T5G 68 HN2D02FUTW1T1 156
CSs8182 129, 131 DTC143TM3T5G 68 12T100 110
CS8183 129 DTC143ZETH1 68 12730, (E) , 110
CS8190 219 DTC143ZM3T5G 68 13T25 110
CS8361 129, 132 DTC144EET1 68 I13T50 110
CS8363 129 DTC144EM3T5G 68 13T80 110
D44C12 46 DTC144TM3T5G 68 IMH20TR1 70
D44H11 47 DTC144WM3T5G 68 J112 237
D44H8 47 EMC3DXV5T5 71 J310 237
D44VH10 47 EMC4DXV5T5 71 JLC1562BF 256
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JLC1562BN 256 LP2950CAC 124 MAC15N 323
L4949 124 LP2951AC 125 MAC15SD 323
LM201A 22 LP2951C 124,125 MAC15SM 323
LM201AV 22 LP2951CAC 124 MAC15SN 323
LM211 28 M1MA141KT1 155 MAC16CM 324
LM224 26 M1MA141WAT1 155 MAC16CN 324
LM239 29 M1MA142WAT1 155 MAC16D 324
LM2574 114,115 M1MA142WKTH1 155 MAC16HCD 324
LM2575 114,115 M1MA151KT1 155 MAC16HCM 324
LM2576 114,115 M1MA151WAT1 155 MAC16HCN 324
LM258 24 M1MA151WKT1 155 MAC16M 324
LM2594 114,116 M1MA152KT1 155 MAC16N 324
LM2595 114,116 M1MA152WAT1 155 MAC210A10 323
LM2596 114,116 M1MA152WKT1 155 MAC210A8 323
LM285D-1.2 333 M74HCT4051A 38 MAC212A10 323
LM285D-2.5 333 M74HCT4052A 38 MAC212A8 323
LM285Z-1.2 333 M74HCT4053A 38 MAC228A10 322
LM285Z-2.5 333 M74HCT4851A 38 MAC228A4 322
LM2901 29 M74LCX16240 287 MAC228A6 322
LM2902 26 M74LCX16244 287 MAC228A8 322
LM2902V 26 M74LCX16245 306 MAC4DCM 321
LM2903 28 M74LCX16373 297 MAC4DCM-1 321
LM2904 24 M74LCX16374 292 MAC4DCN 321
LM293 28 M74VHC1G125 290 MAC4DCN-1 321
LM2931 124 M74VHC1G126 289 MAC4DHM 321
LM2931A 124 M74VHC1G132 302 MAC4DHM-1 321
LM2931AC 125 M74VHC1G135 302 MAC4DLM 321
LM2931C 125 M74VHC1GT00 302 MAC4DLM-1 321
LM301A 22 M74VHC1GT02 302 MAC4DSM 321
LM311 28 M74VHC1GT04 295 MAC4DSMT-1 321
LM317 123 M74VHC1GT08 302 MAC4DSN 321
LM317L 123 M74VHC1GT125 290 MAC4DSN-1 321
LM317M 123 M74VHC1GT126 289 MACS8D 322
LM324 26 M74VHC1GT14 295 MAC8M 322
LM337 123 M74VHC1GT32 303 MACS8N 322
LM339 29 M74VHC1GT50 290 MAC8SD 322
LM350 123 M74VHC1GT86 302 MAC8SM 322
LM358 24 M74VHC1GU04 295 MAC8SN 322
LM385BD-1.2 333 M74VHCT126A 289 MAC97A4 321
LM385BD-2.5 333 M74VHCT157A 305 MAC97A6 321
LM385BZ-1.2 333 M74VHCT257A 305 MAC97A8 321
LM385BZ-2.5 333 MA3075WAL 187 MAC997A6 321
LM385D-1.2 333 MACO08B 321 MAC997A8 321
LM385D-2.5 333 MACO08M 321 MAC997B6 321
LM385Z-1.2 333 MAC12D 323 MAC997B8 321
LM385Z-2.5 333 MAC12HCD 323 MAC9D 322
LM393 28 MAC12HCM 323 MAC9M 322
LM833 24 MAC12HCN 323 MAC9ON 322
LMV321 22 MAC12M 323 MAX1720EU 114
LMV324 26 MAC12N 323 MAX1720EUTG 119
LMV331 28 MAC12SM 323 MAX708 334
LMV339 29 MAC12SN 323 MAX803 334
LMV358 24 MAC15A10 323 MAX809 334
LMV393 28 MAC15A6 323 MAX810 334
LMV931 22 MAC15A8 323 MBD301 151
LP2950C 124 MAC15M 323 MBD330DWT1 152
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MBD54DWTH1 152 MBR30H80CT 276 MBRB30H60CT-1 277
MBD770DWT1 152 MBR30L45CT 270, 276 MBRB30H60CT-1G 270
MBRO0520L 270, 272 MBR30L60CT 276 MBRB30H80CT-1 277
MBRO0530 272 MBR3100 275 MBRB4030 274
MBR0540 272 MBR340 275 MBRB41H100CT 270, 274
MBR10100 277 MBR350 275 MBRB41H100CT-1 277
MBR1035 277 MBR360 275 MBRB41H100CT-1G 270
MBR1045 277 MBR4015CTL 276 MBRB60H100CT 270, 274
MBR1060 277 MBR4015LWT 278 MBRB8H100 270, 274
MBR1080 277 MBR4015WT 270 MBRD1035CTL 270, 274
MBR1090 277 MBR40250 271, 277 MBRD1045 274
MBR10H100CT 276 MBR40250T 271, 276 MBRD320 274
MBR10H100CTG 270 MBR4045PT 278 MBRD330 274
MBR10L60CT 276 MBR4045WT 278 MBRD340 274
MBR1100 275 MBR40H100WT 278 MBRD350 274
MBR120ESF 271, 272 MBR40H100WTG 270 MBRD360 274
MBR120LSF 270, 272 MBR40L45CT 270, 276 MBRD5H100 270, 274
MBR120VLSF 270, 272 MBR40L60CT 276 MBRD620CT 274
MBR130 272 MBR41H100CT 276 MBRD630CT 274
MBR130LSF 270, 272 MBR41H100CTG 270 MBRD640CT 274
MBR140SF 272 MBR6045PT 278 MBRD650CT 274
MBR150 275 MBR6045WT 278 MBRD660CT 274
MBR1535CT 276 MBR60H100CT 276 MBRD835L 270, 274
MBR1545CT 276 MBR60H100CTG 270 MBRF10H150CT 277
MBR160 275 MBR60L45CT 270, 276 MBRF10L60CT 277
MBR16100CT 276 MBR60L45WT 270, 278 MBRF20100CT 277
MBR1635 277 MBR7030WT 278 MBRF20200CT 271, 277
MBR1645 277 MBR735 277 MBRF2045CT 270, 277
MBR1H100SF 272 MBR745 277 MBRF2060CT 277
MBR20100CT 276 MBRA120E 271, 272 MBRF20H100CT 270, 277
MBR20200CT 271, 276 MBRA130L 272 MBRF20H150CT 270, 277
MBR2030CTL 270, 276 MBRA140 272 MBRF20L45CT 270, 277
MBR2045CT 276 MBRA160 272 MBRF20L60CT 277
MBR2060CT 276 MBRA1H100 272 MBRF20L80CT 277
MBR2080CT 276 MBRA210E 271, 272 MBRF2545CT 270, 277
MBR2090CT 276 MBRA210L 270, 272 MBRF30H100CT 270, 277
MBR20H100CT 276 MBRA2H100 272 MBRF30H150CT 270, 277
MBR20H100CTG 270 MBRA320 270, 272 MBRF30H60CT 277
MBR20H150CT 270 MBRA340 272 MBRF30H60CTG 270
MBR20L45CT 270, 276 MBRB1045 274 MBRF30L45CT 270, 277
MBR20L60CT 276 MBRB1545CT 274 MBRF30L60CT 277
MBR20L80CT 276 MBRB1645 274 MBRF40250T 271, 277
MBR230LSF 272 MBRB20100CT 274 MBRM110E 271, 272
MBR2515L 270, 277 MBRB20200CT 271, 274 MBRM110L 270, 272
MBR2535CT 270, 276 MBRB2060CT 274 MBRM120E 271, 272
MBR2535CTL 270, 276 MBRB20H100CT 270, 274 MBRM120L 272
MBR2545CT 276 MBRB2515L 270, 274 MBRM130L 272
MBR2H100SF 272 MBRB2535CTL 270, 274 MBRM140 272
MBR3045PT 278 MBRB2545CT 274 MBRM1H100 272
MBR3045ST 270, 276 MBRB3030CT 274 MBRM2H100 272
MBR3045WT 278 MBRB3030CTL 270, 274 MBRS1100 273
MBR30H100CT 276 MBRB3045CT-1 277 MBRS120 273
MBR30H100CTG 270 MBRB3045CT-1G 270 MBRS130 273
MBR30H150CT 276 MBRB30H30CT-1 277 MBRS130L 270, 273
MBR30H30CT 270, 276 MBRB30H30CT-1G 270 MBRS140 273
MBR30H60CT 270, 276 MBRB30H60CT 270, 274 MBRS1540 273

http://onsemi.com
347



Alphabetical Parts Listing

Device Number Page Device Number Page Device Number Page
MBRS190 273 MC100E457 89 MC100EP16VS 91
MBRS2040L 273 MC100ELO1 87 MC100EP16VT 91
MBRS230L 270, 273 MC100ELO4 87 MC100EP17 92
MBRS240L 273 MC100ELO5 87 MC100EP195 93
MBRS260 273 MC100ELO7 88 MC100EP195B 93
MBRS2H100 270, 273 MC100EL11 83 MC100EP196 93
MBRS3100 273 MC100EL12 81 MC100EP196B 93
MBRS320 273 MC100EL13 83 MC100EP210S 82
MBRS3200 271, 273 MC100EL14 82 MC100EP29 84
MBRS3201 271, 273 MC100EL15 82 MC100EP31 84
MBRS330 273 MC100EL16 91 MC100EP32 79
MBRS340 273 MC100EL1648 105 MC100EP33 79
MBRS360 273 MC100EL17 92 MC100EP35 85
MBRS410E 271, 273 MC100EL29 84 MC100EP40 101
MBRS410L 270, 273 MC100EL30 84 MC100EP445 93
MBRS4201 271, 273 MC100EL31 84 MC100EP446 93
MBRS540 273 MC100EL32 79 MC100EP451 86
MBT2222ADW1T1 60, 66 MC100EL33 79 MC100EP51 84
MBT35200M 59 MC100EL34 79 MC100EP52 85
MBT3904DW1T1 60, 66 MC100EL35 85 MC100EP56 89
MBT3906DW1T1 60, 66 MC100EL38 79 MC100EP57 90
MBT3946DW1T1 60, 66 MC100EL39 79 MC100EP58 89
MBT6429DW1T1 60 MC100EL51 84 MC100EP809 81
MC100E016 78 MC100EL52 85 MC100EP90 94
MC100E101 87 MC100EL56 89 MC100EP91 94
MC100E104 87 MC100EL57 90 MC100EPT20 94
MC100E107 88 MC100EL58 89 MC100EPT21 94
MC100E111 81 MC100EL59 89 MC100EPT22 94
MC100E112 81 MC100EL90 94 MC100EPT23 94
MC100E116 92 MC100EL91 94 MC100EPT24 94
MC100E131 85 MC100ELT20 94 MC100EPT25 94
MC100E136 78 MC100ELT21 94 MC100EPT26 94
MC100E137 78 MC100ELT22 94 MC100EPT622 95
MC100E142 86 MC100ELT23 94 MC100H600 95
MC100E143 86 MC100ELT24 94 MC100H601 95
MC100E150 86 MC100ELT25 94 MC100H602 95
MC100E151 86 MC100ELT28 94 MC100H603 95
MC100E157 89 MC100EPO1 87 MC100H604 95
MC100E158 89 MC100EP016A 78 MC100H605 95
MC100E163 90 MC100EP05 87 MC100H606 95
MC100E164 90 MC100EP08 88 MC100H607 95
MC100E171 90 MC100EP101 88 MC100H640 82
MC100E175 86 MC100EP105 87 MC100H641 81, 82
MC100E195 93 MC100EP11 83 MC100H642 82
MC100E196 93 MC100EP116 92 MC100H643 82
MC100E210 81 MC100EP131 85 MC100H646 82
MC100E211 82 MC100EP139 79 MC100H680 92
MC100E241 86 MC100EP14 82 MC100LVE111 81
MC100E310 82 MC100EP140 101 MC100LVE164 90
MC100E404 87 MC100EP142 86 MC100LVE210 81
MC100E416 92 MC100EP16 91 MC100LVE222 81
MC100E431 85 MC100EP16F 91 MC100LVE310 82
MC100E445 93 MC100EP16T 91 MC100LVELO1 88
MC100E446 93 MC100EP16VA 91 MC100LVELO5 87
MC100E451 86 MC100EP16VB 91 MC100LVEL11 83
MC100E452 86 MC100EP16VC 91 MC100LVEL12 81
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MC100LVEL13 83 MC10E171 90 MC10EP33 79
MC100LVEL14 82 MC10E175 86 MC10EP35 85
MC100LVEL16 91 MC10E195 93 MC10EP445 93
MC100LVEL17 92 MC10E196 93 MC10EP446 93
MC100LVEL29 84 MC10E211 82 MC10EP451 86
MC100LVEL30 84 MC10E404 87 MC10EP51 84
MC100LVEL31 84 MC10E411 82 MC10EP52 85
MC100LVEL32 79 MC10E416 92 MC10EP56 89
MC100LVEL33 79 MC10E431 85 MC10EP57 90
MC100LVEL34 79 MC10E445 93 MC10EP58 89
MC100LVEL37 79 MC10E446 93 MC10EP89 91
MC100LVEL38 79 MC10E451 86 MC10EP90 95
MC100LVEL39 79 MC10E452 86 MC10EPT20 94
MC100LVEL40 101 MC10E457 89 MC10HO016 78
MC100LVEL51 84 MC10ELO1 88 MC10H100 87
MC100LVEL56 89 MC10EL04 87 MC10H101 88
MC100LVEL58 89 MC10ELO5 87 MC10H102 87
MC100LVEL59 89 MC10EL07 88 MC10H103 87
MC100LVEL90 95 MC10EL11 83 MC10H104 87
MC100LVEL91 95 MC10EL12 81 MC10H105 88
MC100LVEL92 95 MC10EL15 82 MC10H106 87
MC100LVELT20 94 MC10EL16 91 MC10H107 88
MC100LVELT22 94 MC10EL31 84 MC10H109 88
MC100LVELT23 94 MC10EL32 79 MC10H113 88
MC100LVEPO5 87 MC10EL33 79 MC10H115 92
MC100LVEP11 83 MC10EL34 79 MC10H116 92
MC100LVEP111 81 MC10EL35 85 MC10H117 88
MC100LVEP14 82 MC10EL51 84 MC10H121 88
MC100LVEP16 91 MC10EL52 85 MC10H123 81
MC100LVEP210 82 MC10EL57 90 MC10H124 95
MC100LVEP34 79 MC10EL58 89 MC10H125 95
MC10E016 78 MC10EL89 91 MC10H130 86
MC10E101 88 MC10ELT20 94 MC10H131 85
MC10E104 87 MC10ELT21 94 MC10H135 85
MC10E107 88 MC10ELT22 94 MC10H136 78
MC10E111 82 MC10ELT24 94 MC10H141 86
MC10E112 81 MC10ELT28 94 MC10H158 89
MC10E116 92 MC10EPO1 88 MC10H159 89
MC10E122 81 MC10EP016 78 MC10H161 90
MC10E131 85 MC10EP05 87 MC10H162 90
MC10E136 78 MC10EP08 88 MC10H164 90
MC10E137 78 MC10EP101 88 MC10H165 90
MC10E141 86 MC10EP105 87 MC10H166 80
MC10E142 86 MC10EP11 83 MC10H171 90
MC10E143 86 MC10EP116 92 MC10H172 90
MC10E150 86 MC10EP131 85 MC10H174 90
MC10E151 86 MC10EP139 79 MC10H175 86
MC10E154 89 MC10EP142 86 MC10H176 85
MC10E155 89 MC10EP16 91 MC10H180 78
MC10E156 90 MC10EP16T 91 MC10H186 85
MC10E157 89 MC10EP16VA 91 MC10H188 81
MC10E158 89 MC10EP17 92 MC10H189 81
MC10E163 90 MC10EP195 93 MC10H209 88
MC10E164 90 MC10EP29 84 MC10H210 87
MC10E166 80 MC10EP31 84 MC10H211 87
MC10E167 89 MC10EP32 79 MC10H330 92
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MC10H332 92 MC14046B 105 MC14598B 297
MC10H334 92 MC14049B 294 MC1488D 255
MC10H350 95 MC14049UB 294 MC1488M 255
MC10H351 95 MC14050B 294 MC1488P 255
MC10H352 95 MC14051B 37 MC1489AD 255
MC10H424 95 MC14052B 37 MC1489AM 255
MC10H600 95 MC14053B 37 MC1489AP 255
MC10H601 95 MC14060B 286 MC1489D 255
MC10H602 95 MC14066B 37 MC1489M 255
MC10H603 95 MC14067B 37 MC1489P 255
MC10H604 95 MC14069UB 294 MC1496 256
MC10H605 95 MC14070B 301 MC1496B 256
MC10H606 95 MC14071B 301 MC26LS30D 255
MC10H607 95 MC14073B 303 MC3302 29
MC10H640 82 MC14076B 297 MC33023 8,9
MC10H641 82 MC14077B 301 MC33025 8,12, 120
MC10H642 82 MC14081B 300 MC3303 26
MC10H643 82 MC14082B 299 MC33030 219
MC10H645 82 MC14093B 300 MC33033 219
MC10H646 82 MC14094B 297 MC33035 219
MC10H680 92 MC14099B 297 MC33039 219
MC10LVEP11 83 MC14106B 295 MC33060A 8,9, 120
MC10LVEP16 91 MC1413BD 217 MC33063 114,117
MC10SX1130 91 MC1413BP 217 MC33064 334
MC10SX1189 91 MC1413D 217 MC33067 8, 11
MC10SX1190 91 MC1413P 217 MC33071 22
MC12026A 80 MC14174B 292 MC33072 24
MC12080 80 MC14175B 293 MC33074 26
MC12093 80 MC14490 286 MC33077 24
MC12095 80 MC14503B 287 MC33078 24
MC14001B 301 MC14504B 308 MC33079 26
MC14001UB 301 MC14511B 287 MC33151 218
MC14007UB 294 MC14512B 304 MC33152 218
MC14008B 286 MC14513B 287 MC33153 218
MC14011B 300 MC14514B 304 MC33160 123
MC14011UB 300 MC14515B 304 MC33161 334
MC14012B 299 MC14516B 286 MC33163 117
MC14013B 292 MC14517B 297 MC33164 334
MC14014B 297 MC14518B 286 MC33166 114,115, 117
MC14015B 297 MC14520B 286 MC33167 114,115, 117
MC14016B 37 MC14521B 286 MC33171 22
MC14017B 286 MC14526B 286 MC33172 24
MC14018B 286 MC14528B 305 MC33172V 24
MC14020B 286 MC14532B 304 MC33174 26
MC14021B 297 MC14538B 305 MC33174V 26
MC14022B 286 MC14543B 287 MC33178 24
MC14023B 303 MC14549B 298 MC33179 26
MC14024B 286 MC14551B 37 MC33201 22
MC14025B 303 MC14553B 286 MC33202 25
MC14027B 292 MC14555B 305 MC33204 27
MC14028B 304 MC14556B 305 MC33204V 27
MC14029B 286 MC14557B 297 MC33262 16,17
MC14040B 286 MC14569B 286 MC33269, 124,125,126
MC14042B 298 MC14572UB 294 MC33272A 25
MC14043B 298 MC14584B 295 MC33274A 27
MC14044B 298 MC14585B 286 MC33275 124,126
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MC33341 132 MC74AC245 306 MC74HC02A 301
MC33363 14,15 MC74AC257 305 MC74HC03A 300
MC33364 1 MC74AC259DG 297 MC74HCO04A 294
MC33364 8 MC74AC273 292 MC74HCO5A 294
MC33368 16,17 MC74AC32 301 MC74HCO08A 300
MC33375 124,126 MC74AC373 298 MC74HC10A 303
MC33501 22 MC74AC374 292 MC74HC112A 292
MC33502 25 MC74AC377 293 MC74HC11A 303
MC33503 22 MC74AC4040D 286 MC74HC123A 305
MC33565 123 MC74AC540 288 MC74HC125A 289
MC33567 125,128 MC74AC541 288 MC74HC126A 289
MC33761 124 MC74AC573 298 MC74HC132A 300
MC33762 125,128 MC74AC574 292 MC74HC138A 304
MC33765 125,128 MC74AC646 306 MC74HC139A 304
MC34023 8,9 MC74AC652 306 MC74HC14A 295
MC34025 8,12, 120 MC74AC74 292 MC74HC151A 304
MC3403 27 MC74AC86 300 MC74HC153A 305
MC34060A 8,9, 120 MC74ACTO00 300 MC74HC157A 304
MC34063 114,117 MC74ACTO02 301 MC74HC161A 286
MC34064 334 MC74ACTO04 294 MC74HC163A 286
MC34067 8, 11 MC74ACTO05 294 MC74HC164A 297
MC34071 23 MC74ACTO08 300 MC74HC165A 297
MC34072 25 MC74ACT10 303 MC74HC174A 292
MC34074 27 MC74ACT1M1 303 MC74HC175A 293
MC34074A 27 MC74ACT125 289 MC74HC1G00 302
MC34074V 27 MC74ACT132 301 MC74HC1G02 302
MC34151 218 MC74ACT138 304 MC74HC1G04 295
MC34152 218 MC74ACT139 305 MC74HC1G08 302
MC34160 123 MC74ACT14 294 MC74HC1G14 295
MC34161 334 MC74ACT153 305 MC74HC1G32 302
MC34163 114,117 MC74ACT157 305 MC74HC1GU04 296
MC34164 334 MC74ACT161 286 MC74HC20A 299
MC34166 114,115, 117 MC74ACT163 286 MC74HC238A 304
MC34167 114,115, 117 MC74ACT20 299 MC74HC240A 288
MC34262 16,17 MC74ACT240 288 MC74HC244A 288
MC34268 124,126 MC74ACT241 288 MC74HC245A 306
MC3488AD 255 MC74ACT245 306 MC74HC251A 304
MC3488AP1 255 MC74ACT253 305 MC74HC259A 297
MC74AC00 300 MC74ACT257 305 MC74HC273A 292
MC74AC02 301 MC74ACT259 297 MC74HC30A 303
MC74AC04 294 MC74ACT273 293 MC74HC32A 301
MC74AC05 294 MC74ACT32 301 MC74HC365A 287
MC74AC08 300 MC74ACT373 298 MC74HC367A 287
MC74AC10 303 MC74ACT374 293 MC74HC368A 287
MC74AC11 303 MC74ACT377 293 MC74HC373A 298
MC74AC125 289 MC74ACT540 288 MC74HC374A 292
MC74AC132 300 MC74ACT541 288 MC74HC377A 293
MC74AC138 304 MC74ACT564 298 MC74HC390A 286
MC74AC139 304 MC74ACT573 298 MC74HC4020A 286
MC74AC14 294 MC74ACT574 293 MC74HC4040A 286
MC74AC157 305 MC74ACT640 306 MC74HC4046A 105
MC74AC161 286 MC74ACT646 306 MC74HC4051A 37
MC74AC163 286 MC74ACT652 306 MC74HC4052A 37
MC74AC20 299 MC74ACT74 292 MC74HC4053A 38
MC74AC240 287 MC74ACT86 300 MC74HC4060A 286
MC74AC244 287 MC74HCO00A 300 MC74HC4066A 38
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MC74HC4067A 37, 304 MC74LCX16244 287 MC74LVXT4066 38
MC74HC4094A 297 MC74LCX16245 306 MC74LVXT8051 38
MC74HC4316A 38 MC74LCX16373 297 MC74LVXT8053 38
MC74HC4538A 305 MC74LCX16374 292 MC74LVXU04 294
MC74HC4851A 38 MC74LCX240 288 MC74VHC00 300
MC74HC4852 38 MC74LCX244 288 MC74VHC02 301
MC74HC540A 288 MC74LCX245 306 MC74VHCO04 294
MC74HC541A 288 MC74LCX257 305 MC74VHC08 300
MC74HC573A 298 MC74LCX258 305 MC74VHC125 289
MC74HC574A 292 MC74LCX32 301 MC74VHC126 289
MC74HC589A 297 MC74LCX373 298 MC74VHC132 301
MC74HC595A 298 MC74LCX374 292 MC74VHC138 304
MC74HC597A 297 MC74LCX540 288 MC74VHC139 305
MC74HC73A 292 MC74LCX541 288 MC74VHC14 295
MC74HC74A 292 MC74LCX573 298 MC74VHC157 304
MC74HCB86A 300 MC74LCX574 292 MC74VHC1G00 302
MC74HCTO04A 295 MC74LCX74 292 MC74VHC1GO01 302
MC74HCTO8A 300 MC74LCX86 301 MC74VHC1G02 302
MC74HCT125A 289 MC74LCXU04 296 MC74VHC1G03 302
MC74HCT132A 300 MC74LVX00 300 MC74VHC1G04 295
MC74HCT138A 304 MC74LVX02 301 MC74VHC1G05 295
MC74HCT14A 295 MC74LVX04 294 MC74VHC1G07 290
MC74HCT20A 299 MC74LVX08 300 MC74VHC1G08 302
MC74HCT241A 288 MC74LVX125 289 MC74VHC1G09 302
MC74HCT244A 288 MC74LVX126 289 MC74VHC1G125 290
MC74HCT245A 306 MC74LVX132 301 MC74VHC1G126 289
MC74HCT259A 297 MC74LVX138 304 MC74VHC1G132 302
MC74HCT273A 293 MC74LVX139 305 MC74VHC1G14 295
MC74HCT32A 301 MC74LVX14 295 MC74VHC1G32 303
MC74HCT365A 287 MC74LVX157 305 MC74VHC1G50 289
MC74HCT366A 287 MC74LVX240 288 MC74VHC1G66 38
MC74HCT373A 298 MC74LVX244 288 MC74VHC1G86 302
MC74HCT374A 293 MC74LVX245 306 MC74VHC1GT00 302
MC74HCT4094A 297 MC74LVX257 289 MC74VHC1GT02 302
MC74HCT4851A 38 MC74LVX259 297 MC74VHC1GT04 295
MC74HCT4852A 38 MC74LVX32 301 MC74VHC1GT08 302
MC74HCT541A 288 MC74LVX373 298 MC74VHC1GT125 290
MC74HCT573A 297 MC74LVX374 292 MC74VHC1GT14 295
MC74HCT574A 293 MC74LVX4051 304 MC74VHC1GT50 290
MC74HCT595A 297 MC74LVX4052 304 MC74VHC1GT66 38
MC74HCT74A 292 MC74LVX4053 304 MC74VHC1GT86 302
MC74HCT86A 300 MC74LVX4066 38 MC74VHC1GU04 296
MC74HCUO4A 295 MC74LVX4245 306, 308 MC74VHC240 288
MC74LCX00 300 MC74LVX50 287 MC74VHC244 289
MC74LCX02 301 MC74LVX540 288 MC74VHC245 306
MC74LCX04 294 MC74LVX541 288 MC74VHC257 289
MC74LCX06 294 MC74LVX573 298 MC74VHC259 297
MC74LCX07 287 MC74LVX574 292 MC74VHC32 301
MC74LCX08 300 MC74LVX74 292 MC74VHC373 298
MC74LCX125 289 MC74LVX8051 38 MC74VHC374 292
MC74LCX138 304 MC74LVX8053 38 MC74VHC4051 38
MC74LCX139 305 MC74LVX86 301 MC74VHC4052 304
MC74LCX14 295 MC74LVXC3245 306 MC74VHC4053 304
MC74LCX157 305 MC74LVXT4051 304 MC74VHC4066 38
MC74LCX158 305 MC74LVXT4052 304 MC74VHC4316 305
MC74LCX16240 287 MC74LVXT4053 304 MC74VHC50 287
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MC74VHC540 288 MCR100-8 318 MJ11032 51
MC74VHC541 288 MCR106-6 318 MJ11033 51
MC74VHC573 297 MCR106-8 318 MJ14002 49
MC74VHC574 292 MCR12D 319 MJ15001 48
MC74VHC595 297, 298 MCR12DCM 319 MJ15002 48
MC74VHC74 293 MCR12DCN 319 MJ15003 49,52
MC74VHC86 300 MCR12DSM 319 MJ15004 49,52
MC74VHCTO0A 300 MCR12DSN 319 MJ15015 48,52
MC74VHCTO02A 301 MCR12DSN-001 319 MJ15016 48,52
MC74VHCTO04A 295 MCR12LD 319 MJ15023 49
MC74VHCTO8A 301 MCR12LM 319 MJ15024 49, 53
MC74VHCT125A 289 MCR12LN 319 MJ15025 49, 53
MC74VHCT126A 289 MCR12M 319 MJ21193 49, 53
MC74VHCT132A 301 MCR12N 319 MJ21194 49, 53
MC74VHCT138A 304 MCR16N 320 MJ21195 49
MC74VHCT139A 305 MCR218-2 319 MJ21196 49
MC74VHCT14A 295 MCR218-4 319 MJ2955 48
MC74VHCT157A 305 MCR218-6 319 MJ4502 49
MC74VHCT240A 288 MCR22-6 318 MJ802 49
MC74VHCT244 288 MCR22-8 318 MJB41CT4 45
MC74VHCT245A 306 MCR25D 320 MJB42CT4 45
MC74VHCT257A 289 MCR25M 320 MJB44H11T4 45
MC74VHCT259A 297 MCR25N 320 MJB45H11T4 45
MC74VHCT32A 301 MCR310-10 319 MJD112T4 50
MC74VHCT373A 298 MCR68-2 319 MJD117T4 50
MC74VHCT374A 293 MCR69-2 320 MJD122T4 50
MC74VHCT50A 287 MCR69-3 320 MJD127T4 50
MC74VHCT540A 288 MCR703A 318 MJD148T4 45
MC74VHCT541A 288 MCR706A 318 MJD200T4 45
MC74VHCT573A 298 MCR708A 318 MJD210T4 45
MC74VHCT574A 293 MCR708A1 318 MJD243T4 45
MC74VHCT74A 292 MCR716 318 MJD253T4 45
MC74VHCT86A 301 MCR718 318 MJD2955T4 45
MC74VHCUO04 295 MCR72-3 319 MJD3055T4 45
MC75172BDW 255 MCR72-6 319 MJD31CT4 45
MC75174BDW 255 MCR72-8 319 MJD31T4 45
MC75174BP 255 MCR8DCMT4 319 MJD32CT4 45
MC78FCxx 124 MCR8DCNT4 319 MJD32T4 45
MC78LCxx 124 MCR8DSMT4 319 MJD340T4 45
MC78LxxA 123 MCR8DSNT4 319 MJD350T4 45
MC78Mxx 123 MCR8N 319 MJD41CT4 45
MC78MxxA 123 MCR8SD 319 MJD42CT4 45
MC78PC 124 MCR8SM 319 MJD44E3T4 50
MC78xx 123 MCR8SN 319 MJD44H11T4 45
MC78xxA 123 MDC3105 217 MJD45H11T4 45
MC79LxxA 123 MDC3105D 217 MJD47T4 45
MC79Mxx 123 MGSF1NO2L 241 MJD50T4 45
MC79xx 123 MGSF1NO3L 241 MJD5731T4 45
MC79xxA 123 MGSF2NO2EL 241 MJD6039T4 50
MCH12140 101 MJ11012 51 MJE13005 46
MCK12140 101 MJ11015 51 MJE13007 47
MCR08B 318 MJ11016 51 MJE13009 47
MCRO08M 318 MJ11021 51 MJE15028 47
MCR100-3 318 MJ11022 51 MJE15029 47
MCR100-4 318 MJ11028 51 MJE15030 47,52
MCR100-6 318 MJ11030 51 MJE15031 47,52
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MJE15032 47,52 MJH11017 51 MM3Z39V 159
MJE15033 47,52 MJH11019 51 MM3Z3V0 159
MJE15034 46, 52 MJH11020 51 MM3Z3V3 159
MJE15035 46, 52 MJH11021 51 MM3Z3V3S 159
MJE170 45 MJH11022 51 MM3Z3Ve6 159
MJE171 45 MJH6284 51 MM3Z3V9 159
MJE172 45 MJH6287 51 MM3Z3V9S 159
MJE180 45 MJL1302A 48, 52 MM3Z43V 159
MJE18002 46, 54 MJL21193 48, 52 MM3Z4V3 159
MJE18004 46, 54 MJL21194 48, 52 MM3Z4V3S 159
MJE18006 47,54 MJL21195 48, 52 MM3z4V7 159
MJE18008 47,54 MJL21196 48, 52 MM3Z4V7S 159
MJE181 45 MJL3281A 48, 52 MM32Z5V1 159
MJE182 45 MJL4281A 48, 53 MM3Z5V1S 159
MJE200 46 MJL4302A 48,53 MM32Z5V6 159
MJE210 46 MJWO0281A 48, 52 MM32Z5V6S 159
MJE243 46 MJWO0302A 48, 52 MM3z6V2 159
MJE253 46 MJW1302A 48, 53 MM32Z6V2S 159
MJE270 50 MJW18020 48 MM32Z6V8 159
MJE271 50 MJW21191 48, 52 MM3Z6V8S 159
MJE2955T 47 MJW21192 48, 52 MM3Z7V5 159
MJE3055T 47 MJW21193 48, 52 MM3Z7V5S 159
MJE340 45 MJW21194 48, 52 MM3z8V2 159
MJE3439 45 MJW21195 48, 52 MM3Z8V2S 159
MJE344 45 MJW21196 48, 52 MM3Z9V1 159
MJE350 45 MJW3281A 48,53 MM3Z9V1S 159
MJE371 46 MKP1V120 328 MM5Z10V 159
MJE4343 48 MKP1V130 328 MM52Z12V 159
MJE4353 48 MKP1V160 328 MM5Z15V 159
MJE5730 46 MKP1V240 328 MM5Z16V 159
MJE5731 46 MKP3V120 328 MM52Z18V 159
MJE5731A 46 MKP3V240 328 MM5Z20V 159
MJE5742 50 MLD1NO6CL 247, 250 MM52Z24V 159
MJE5850 47 MLD2N06CL 247 MM5227V 159
MJE5851 47 MM3Z10V 159 MM52Z2V4 159
MJE5852 47 MM3Z10VS 159 MM5Z2V4S 159
MJE700 50 MM3Z11V 159 MM522V7 159
MJE702 50 MM3Z12V 159 MM5Z30V 159
MJE703 50 MM3Z12VS 159 MM5Z36V 159
MJE800 50 MM3Z13V 159 MM5Z3V0 159
MJE802 50 MM3Z15V 159 MM5Z3V3 159
MJE803 50 MM3Z15V5 159 MM5Z3V6 159
MJF122 51 MM3Z16V 159 MM524V7 159
MJF127 51 MM3Z16VS 159 MM5Z4V7S 159
MJF15030 48 MM3Z18V 159 MM52Z5V1 159
MJF15031 48 MM3Z18VS 159 MM52Z5V1S 159
MJF18004 48, 54 MM3Z20V 159 MM52Z5V6 159
MJF18008 48, 54 MM3z22V 159 MM52Z5V6S 159
MJF2955 48 MM3Z22VS 159 MM52Z6V2 159
MJF3055 48 MM3Z24V 159 MM5Z6V2S 159
MJF31C 48 MM3Z27V 159 MM5Z6V8 159
MJF32C 48 MM3Z27VS 159 MM5Z6V8S 159
MJF44H11 48 MM3Z2v4 159 MM5Z7V5 159
MJF45H11 48 MM3Z2V7 159 MM5Z8V2 159
MJF47 48 MM3Z33VS 159 MM5Z8V2S 159
MJF6388 51 MM3Z36V 159 MM5Z9V1 159
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MM5Z9V1S 159 MMBT4401M3 58 MMBZ5223BL 160
MMBD101LT1 151 MMBT4401WT1 58, 66 MMBZ5225BL 160
MMBD2835LT1 155 MMBT4403LT1 57, 63, 65 MMBZ5226BL 160
MMBD2836LT1 155 MMBT4403M3 58 MMBZ5227BL 160
MMBD2837LT1 155 MMBT4403WTH1 58, 66 MMBZ5228BL 160
MMBD2838LT1 155 MMBT489L 57 MMBZ5229BL 160
MMBD301LT1 151 MMBT5087LT1 56, 61 MMBZ5230BL 160
MMBD301M3 153 MMBT5088LT1 57, 61 MMBZ5231BL 160
MMBD330T1 152 MMBT5089LT1 57, 61 MMBZ5231EL 160
MMBD352LT1 151 MMBT5401LT1 64 MMBZ5232BL 160
MMBD352WT1 152 MMBT5550L 56 MMBZ5232EL 160
MMBD353LT1 151 MMBT5550LT1 63, 64 MMBZ5233BL 160
MMBD354LT1 151 MMBT5551LT1 64 MMBZ5234BL 160
MMBD355LT1 151 MMBT5551M3 58 MMBZ5234EL 160
MMBD452LT1 151 MMBT589L 57 MMBZ5235BL 160
MMBD6050LT1 155 MMBT6427LT1 61 MMBZ5236BL 160
MMBD6100LT1 155 MMBT6428LT1 56, 61 MMBZ5237BL 160
MMBD7000LT1 155 MMBT6429LT1 56, 61 MMBZ5237EL 160
MMBD701LT1 151 MMBT6517LT1 64 MMBZ5238BL 160
MMBD717LT1 152 MMBT6520LT1 64 MMBZ5239BL 160
MMBD770T1 152 MMBT6521L 57 MMBZ5239EL 160
MMBD914LT1 155 MMBT8099LT1 56, 63 MMBZ5240BL 160
MMBF0201NL 241 MMBT918LT1 65 MMBZ5240EL 160
MMBF170L 241 MMBTAOS5LT1 56, 63 MMBZ5241BL 160
MMBF2201N 238 MMBTAO6LT1 56, 63 MMBZ5242BL 160
MMBF2202P 239 MMBTAOBWT1 58 MMBZ5242EL 160
MMBF4391LT1 237 MMBTA13LT1 61 MMBZ5243BL 160
MMBF4392LT1 237 MMBTA14LT1 61 MMBZ5243EL 160
MMBF4393LT1 237 MMBTA42LT1 64 MMBZ5244BL 160
MMBFJ175LT1 237 MMBTAS55LT1 56, 63 MMBZ5245BL 160
MMBFJ177LT1 237 MMBTA56LT1 56, 63 MMBZ5245EL 160
MMBFJ309LT1 237 MMBTA56WT1 58 MMBZ5246BL 160
MMBFJ310LT1 237 MMBTA63LT1 61 MMBZ5246EL 160
MMBFU310LT1 237 MMBTAB4LT1 61 MMBZ5247BL 160
MMBT2131 59 MMBTA70LT1 57 MMBZ5248BL 160
MMBT2222ALT1 56, 63, 65 MMBTA92LT1 64 MMBZ5248EL 160
MMBT2222AM3 58 MMBTH10-4L 65 MMBZ5249BL 160
MMBT2222ATT1 58, 63, 66 MMBTH10LT1 65 MMBZ5250BL 160
MMBT2222AWT1 58, 63, 66 MMBTH10M3 65 MMBZ5251BL 160
MMBT2222LT1 57, 63 MMBV105GLT1 150 MMBZ5252BL 160
MMBT2369ALT1 65 MMBV2105LT1 150 MMBZ5252EL 160
MMBT2369LT1 65 MMBV3102LT1 150 MMBZ5253BL 160
MMBT2484LT1 56, 61 MMBV3401LT1 154 MMBZ5253EL 160
MMBT2907ALT1 56, 63, 65 MMBV3700LT1 154 MMBZ5254BL 160
MMBT2907AM3T5G 58 MMBV609LT1 150 MMBZ5255BL 160
MMBT2907AWT1 58, 63, 66 MMBZ12VAL 166 MMBZ5256BL 160
MMBT3416L 57 MMBZ15VAL 166 MMBZ5257BL 160
MMBT3904LT1 56, 65 MMBZ15VDL 165 MMBZ5257EL 160
MMBT3904TT1 58, 66 MMBZ18VAL 166 MMBZ5258BL 160
MMBT3904WTH1 58, 66 MMBZ20VAL 166 MMBZ5259BL 160
MMBT3906LT1 57,65 MMBZ27VAL 166 MMBZ5260BL 161
MMBT3906TT1 58, 66 MMBZ27VAW 167 MMBZ5261BL 161
MMBT3906WTH1 58, 66 MMBZ27VCL 165, 167 MMBZ5261EL 161
MMBT4124LT1 57 MMBZ33VAL 166 MMBZ5263BL 161
MMBT4126LT1 57 MMBZ5221BL 160 MMBZ5264BL 161
MMBT4401LT1 57, 63, 65 MMBZ5222BL 160 MMBZ5268BL 161
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MMBZ5270BL 161 MMSZ4687 162 MMSZ5240E 162
MMBZ5V6AL 166 MMSZ4688 162 MMSZ5241B 162
MMBZ6V2AL 166 MMSZ4689 162 MMSZ5242B 162
MMBZ6V8AL 166 MMSZ4690 162 MMSZ5242E 162
MMBZ9V1AL 166 MMSZ4691 162 MMSZ5243B 162
MMDF1NO5E 243 MMSZ4692 162 MMSZ5244B 162
MMDF2C03HD 242 MMSZ4693 162 MMSZ5244E 162
MMDF2NO2E 242 MMSZ4694 162 MMSZ5245B 162
MMDF2P02HD 243 MMSZ4696 162 MMSZ5245E 162
MMDF3NO2HD 242 MMSZ4697 162 MMSZ5246B 162
MMDF3N04HD 243 MMSZ4698 162 MMSZ5246E 162
MMDL101T1 151 MMSZ4699 162 MMSZ5247B 162
MMDL301T1 151 MMSZz47 163 MMSZ5248B 162
MMDL6050T1 156 MMSZ4700 162 MMSZ5248E 162
MMDL770T1 151 MMSZ4701 162 MMSZ5249B 162
MMDL914T1 156 MMSZ4702 162 MMSZ5250B 162
MMFT960 242 MMSZ4703 162 MMSZ5250E 162
MMJT350T1 45 MMSZ4704 162 MMSZ5251B 162
MMSD103T1 155 MMSZ4705 162 MMSZ5251E 162
MMSD301T1 151 MMSZ4706 162 MMSZ5252B 162
MMSD4148T1 155 MMSZ4707 162 MMSZ5252E 162
MMSD701T1 151 MMSZ4708 162 MMSZ5253B 162
MMSD914T1 155 MMSZ4709 162 MMSZ5254B 163
MMSF3P02HD 243 MMSZ4710 162 MMSZ5254E 163
MMSF7P03HD 243 MMSZ4711 163 MMSZ5255B 163
MMSZ10 162 MMSZ4713 163 MMSZ5256B 163
MMSZ11 162 MMSZ4714 163 MMSZ5256E 163
MMSZ12 162 MMSZ4715 163 MMSZ5257B 163
MMSZ13 162 MMSZ4717 163 MMSZ5257E 163
MMSZ15 162 MMSZ4V3 162 MMSZ5258B 163
MMSZ16 162 MMSZ4V7 162 MMSZ5259B 163
MMSZ18 162 MMSZ51 163 MMSZ5259E 163
MMSZ20 162 MMSZ5221B 162 MMSZ5260B 163
MMSZ22 162 MMSZ5221E 162 MMSZ5261B 163
MMSZ24 162 MMSZ5222B 162 MMSZ5262B 163
MMSZz27 163 MMSZ5223B 162 MMSZ5263B 163
MMSZ2Vv4 162 MMSZ5223E 162 MMSZ5264B 163
MMSZ2Vv7 162 MMSZ5225B 162 MMSZ5265B 163
MMSZ30 163 MMSZ5226B 162 MMSZ5266B 163
MMSZ33 163 MMSZ5226E 162 MMSZ5267B 163
MMSZ36 163 MMSZ5227B 162 MMSZ5268B 163
MMSZ39 163 MMSZ5228B 162 MMSZ5270B 163
MMSZ3V0 162 MMSZ5229B 162 MMSZ5272B 163
MMSZ3V3 162 MMSZ5230B 162 MMSZ56 163
MMSZ3Ve6 162 MMSZ5231B 162 MMSZ5V1 162
MMSZ3V9 162 MMSZ5232B 162 MMSZ5Ve6 162
MMSZ43 163 MMSZ5233B 162 MMSZ6V2 162
MMSZ4678 162 MMSZ5234B 162 MMSZ6V8 162
MMSZ4679 162 MMSZ5235B 162 MMSZ7V5 162
MMSZ4680 162 MMSZ5235E 162 MMSZ8V2 162
MMSZ4681 162 MMSZ5236B 162 MMSZ9V1 162
MMSZ4682 162 MMSZ5237B 162 MMTO05B230 327
MMSZ4683 162 MMSZ5237E 162 MMTO05B260 327
MMSZ4684 162 MMSZ5238B 162 MMTO05B310 327
MMSZ4685 162 MMSZ5239B 162 MMT10B230 327
MMSZ4686 162 MMSZ5240B 162 MMT10B260 327
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MMT10B310 327 MR851 282 MUNS5111T1 67
MMUN2111LT1 67 MR852 282 MUN5112T1 67
MMUN2112LT1 67 MR854 282 MUN5113DW1T1 69
MMUN2113LT1 67 MR856 282 MUN5113T1 67
MMUN2114LTH 67 MRA4003 282 MUN5114DW1T1 69
MMUN2115LT1 67 MRA4004 282 MUN5114T1 67
MMUN2116LT1 67 MRA4005 282 MUN5115DW1T1 69
MMUN2132LT1 67 MRA4006 282 MUN5116DW1T1 69
MMUN2133LT1 67 MRA4007 282 MUN5131T1 67
MMUN2211LT1 67 MRS1504 282 MUN5132T1 67
MMUN2212LT1 67 MSA1162GT1 57 MUN5133DW1T1 69
MMUN2213LT1 67 MSA1162YT1 57 MUN5133T1 67
MMUN2214LT1 67 MSB1218A-RT1 58 MUN5135DW1T1 69
MMUN2215LT1 67 MSB709-RT1 57 MUN5135T1 67
MMUN2216LT1 67 MSB710-RT1 57 MUN5211DW1T1 69
MMUN2231LT1 67 MSB92ASW 63, 64 MUNS5211T1 67
MMUN2232LT1 67 MSB92AWT1 64 MUN5212DW1T1 69
MMUN2233LT1 67 MSB92WTH1 64 MUNS5212T1 67
MMUN2234LT1 67 MSC2712GTH1 57 MUN5213DW1T1 69
MMUN2238LT1 67 MSD1328-RT1 57 MUN5213T1 67
MMVL3401T1 154 MSD1819A-RT1 58 MUN5214DW1T1 69
MPF4393 237 MSD42WTH1 64 MUN5214T1 67
MPS2222 55, 62 MSD601-RT1 57 MUN5215DW1T1 69
MPS2222A 55, 62, 65 MSD602-RT1 57 MUNS5215T1 67
MPS2907A 55, 62, 65 MSR1560 271, 278 MUN5216DW1T1 69
MPS4124 55 MSR860 271, 278 MUN5230DW1T1 69
MPS5172 55 MSRD620CT 271, 278 MUNS5230T1 67
MPS650 62 MSRD620CTR 278 MUN5232DW1T1 69
MPS651 55, 62 MSRF1560 271, 278 MUNS5232T1 67
MPS6652 55, 62 MSRF860 271, 278 MUN5233DW1T1 69
MPS6726 55, 62 MTB2P50E 248 MUNS5233T1 67
MPS751 55, 62 MTB30P06V 248 MUN5235DW1T1 69
MPS8099 55, 62 MTB50P03HDL 248 MUN5235T1 67
MPSA05 55, 62 MTD5P06V 247 MUN5237DW1 69
MPSA06 55, 62 MTD6N15 247 MUNS5311DW1T1 70
MPSA13 61 MTD6N20E 247 MUN5312DW1T1 70
MPSA14 61 MTP20N15E 249 MUN5313DW1T1 70
MPSA27 61 MTP50P0O3HDL 249 MUN5314DW1T1 70
MPSA29 61 MTW32N20E 249 MUN5315DW1T1 70
MPSA42 64 MUN2111T1 67 MUN5316DW1T1 70
MPSA44 64 MUN2112T1 67 MUNS5330DW1T1 70
MPSA55 55, 62 MUN2113T1 67 MUNS5333DW1T1 70
MPSA56 55, 62 MUN2114T1 67 MUNS5334DW1 70
MPSA92 64 MUN2211T1 67 MUNS5335DW1T1 70
MPSH10 65 MUN2212T1 67 MUR105 280
MPSWO01 55, 62 MUN2213T1 67 MUR110 280
MPSWO01A 55, 62 MUN2214T1 67 MUR1100E 271, 280
MPSWO05 55, 62 MUN2215T1 67 MUR115 280
MPSWO06 55, 62 MUN2216T1 67 MUR120 280
MPSW42 64 MUN2230T1 67 MUR130 280
MPSW45 61 MUN2232T1 67 MUR140 280
MPSW45A 61 MUN2233T1 67 MUR1510 281
MPSW51 55, 62 MUN2234T1 67 MUR1515 281
MPSW51A 55, 62 MUN2237T1 67 MUR1520 281
MPSW56 55, 62 MUN2240T1 67 MUR1540 281
MPSW92 64 MUN5111DW1T1 69 MUR1560 281
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MUR160 280 MURD330 279 NB100LVEP91 94
MUR1610CT 281 MURD550PF 279 NB2304A 105
MUR1615CT 281 MURD620CT 279 NB2305A 105
MUR1620CT 281 MURF1560 281 NB2308A 105
MUR1620CTR 281 MURF1620CT 281 NB2309A 105
MUR1640CT 281 MURF1660CT 281 NB3L553 82
MUR1660CT 281 MURF550PF 281 NB3N2304NZ 82
MUR180E 271, 280 MURF860 281 NB3N3001 102
MUR2020R 281 MURH840CT 271, 281 NB3N3002 102
MUR210 280 MURHB860CT 271, 281 NB3N3011 102
MUR2100E 280 MURHB840CT 271, 279 NB3N502 102
MUR220 280 MURHB860CT 271, 279 NB3N508S 102
MUR240 280 MURHD560 271, 279 NB3N551 82
MUR260 280 MURHF860CT 271, 281 NB3N5573 101
MURB020PT 281 MURHS160 279 NB4L16M 91
MUR3020WT 281 MURS105 279 NB4L339 83
MURB040PT 281 MURS110 279 NB4L52 85
MURB060PT 281 MURS115 279 NB4L6254 83, 84
MUR3060WT 281 MURS120 279 NB4L7210 84
MUR405 280 MURS140 279 NB4L858M 84
MUR410 280 MURS160 279 NB4N111K 81
MUR4100E 271, 280 MURS205 279 NB4N1158 90
MUR415 280 MURS210 279 NB4N11M 83
MUR420 280 MURS220 279 NB4N121K 81
MUR440 280 MURS230 279 NB4N316M 81,92
MUR460 280 MURS240 279 NB4N441 102
MUR480E 271, 280 MURS260 279 NB4N507A 102
MURS550APF 280 MURS320 279 NB4N527S 81
MURS550PF 281 MURS340 279 NB4N7132 90
MUR620CT 281 MURS360 279 NB4N840M 84
MUR805 281 MURS360B 279 NB4N855S 81, 83,92
MUR810 281 MURS480E 271, 279 NB6HQ14M 82
MUR8100E 271, 281 MV2105 150 NB6L11 83
MURS815 281 NO1L6183A 262 NB6L11M 83
MUR820 281 NO1L63W2A 262 NB6L11S 83
MURB840 281 NO1L63W3A 262 NB6L14 83
MUR860 281 NO1L83W2A 262 NB6L14M 82
MURBS880E 271, 281 NO2L6181A 262 NB6L16 91
MURA105 279 NO2L63W2A 262 NB6L239 79
MURA110 279 NO2L63W3A 262 NB6L295M 93
MURA115 279 NO2L83W2A 262 NB6L572M 83
MURA120 279 NO4L63W1A 262 NB6L611 83
MURA130 279 NO4L63W2A 262 NB6L72 84
MURA140 279 NO8L6182A 262 NB6L72M 84
MURA160 279 NO8SL63W2A 262 NB6LQ572M 83
MURA205 279 N25S818HA 262 NB6N11S 83
MURA210 279 N25S830HA 262 NB6N14S 83
MURA215 279 N64S818HA 262 NB6N239S 79
MURA220 279 N64S830HA 262 NB7HQ14M 83
MURA230 279 NB100ELT23L 94 NB7L111M 81
MURA240 279 NB100EP223 81 NB7L11M 83
MURA260 279 NB100LVEP17 91 NB7L14M 83
MURB1620CT 279 NB100LVEP221 81 NB7L216 92
MURB1620CTR 279 NB100LVEP222 81 NB7L32M 79
MURB1660CT 279 NB100LVEP224 81 NB7L572 90
MURD320 279 NB100LVEP56 89 NB7L585R 83
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NB7L86M 87, 89 NCN6024 257 NCP1393 8,12, 120
NB7NO17M 79 NCN6804 257 NCP1393B 218
NB7V72M 84 NCP100 333 NCP1395 8,12
NB7VQ1006M 82,92 NCP1010 14,15 NCP1395A 120
NBC12429 102 NCP1011 14,15 NCP1395B 120
NBC12429A 102 NCP1012 14,15 NCP1396 8,12, 120
NBC12430 102 NCP1013 14,15 NCP1397 8,12
NBC12430A 102 NCP1014 14,15 NCP1400 114, 116
NBC12439 102 NCP1015 14,15 NCP1402 114, 116
NBC12439A 102 NCP102 127 NCP1403 114, 116
NBSG11 83 NCP1027 14,15 NCP1406 114, 116
NBSG14 82 NCP1028 14,15 NCP1410 114, 116
NBSG16 91 NCP1030 120 NCP1421 114, 115
NBSG16M 91 NCP1031 120 NCP1422 114, 115
NBSG16VS 91 NCP1034 114, 118 NCP1423 114, 116
NBSG53A 85 NCP1050 14,15 NCP1450 114, 118
NBSG72A 84 NCP1051 14,15 NCP1521B 114, 115
NBSG86A 87, 89 NCP1052 14,15 NCP1522B 114, 115
NBXDBA009 100 NCP1053 14,15 NCP1523B 114, 116
NBXDBA012 100 NCP1054 14,15 NCP1529 114, 115
NBXDBAO014 100 NCP1055 14,15 NCP1532 114, 115
NBXDBAO015 100 NCP1086 124,125,127 NCP1562 8,10, 120
NBXDBAO017 100 NCP1117 124,125, 126 NCP1571 114, 118
NBXDBA018 100 NCP1200 9,120 NCP1575 114, 118
NBXDBA019 100 NCP1200 8 NCP1587 114,121,122
NBXDBB017 100 NCP1203 8,9, 120 NCP1587A 122
NBXDBB018 100 NCP1207A 8, 11 NCP1589 121
NBXDDAO016 100 NCP1207B 8 NCP1595A 114, 115
NBXDPA0O12 100 NCP1208B 1 NCP1596 121
NBXDPA0O17 100 NCP1212 120 NCP1601 16, 18
NBXDPAO18 100 NCP1216 8,9,120 NCP1605 16, 18
NBXDPAO019 100 NCP1216A 8,9,120 NCP1605A 18
NBXHBAO017 100 NCP1217 8,9, 120 NCP1606 16, 17
NBXHBAO019 100 NCP1217A 8,9, 120 NCP1607 16, 17
NBXSBA007 100 NCP1218 8,10 NCP1608 16
NBXSBA008 100 NCP1219 8,9 NCP1631 16, 17
NBXSBAO010 100 NCP1230 8,9, 120 NCP1650 16, 17
NBXSBAO017 100 NCP1237 8,10 NCP1651 16, 18
NBXSBA019 101 NCP1238 8,10 NCP1652 16, 18
NBXSBA020 101 NCP1252 8,10 NCP1653 16, 17
NBXSBA021 101 NCP1271 8,10, 120 NCP1654 16, 17
NBXSBA022 101 NCP1280 120 NCP1729SN35 114
NBXSBA023 101 NCP1282 120 NCP1729SN35T1G 119
NBXSBA024 101 NCP1288 8,10 NCP1835B 132
NBXSBA025 101 NCP1294 120 NCP2809 30
NBXSBA030 101 NCP1308 8, 11 NCP2811 30
NBXSBA031 101 NCP1337 8, 11 NCP2820 30
NBXSBA045 101 NCP1338 8, 11 NCP2823 30
NBXSBA046 101 NCP1351 8, 11 NCP2830 30
NBXSPA008 101 NCP1377 8, 11 NCP2860 124,125, 126
NBXSPA022 101 NCP1379 8, 11 NCP2890 30
NCL30000D 215 NCP1380 8, 11 NCP2892 30
NCN4555 257 NCP1381 8, 11 NCP2990 30
NCN4557 257 NCP1382 8, 11 NCP2991 30
NCN6001 257 NCP1392 8,12, 120 NCP300 334
NCNG6004A 257 NCP1392B 218 NCP301 334
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NCP3011 114,118 NCP4894 30 NCP5667 124,127
NCP302 334 NCP500 124 NCP5680MU 216
NCP3020 114,118 NCP5005SN 215 NCP582 124
NCP303 334 NCP5006SN 215 NCP583 124
NCP304 334 NCP5007SN 215 NCP584 124,126
NCP305 334 NCP502 124 NCP585 124,126
NCP3063 114,117 NCP5021MU 215 NCP5890MU 216
NCP3063B 117 NCP5030 114,115 NCP590 125,128
NCP3064 114,117 NCP5030MT 215 NCP600 124,125
NCP3065 114,117 NCP5050MT 215 NCP603 124,125,126
NCP3066 114,117 NCP5104 218 NCP605 124,125,126
NCP3101 114,115 NCP5106A 218 NCP606 124,125,126
NCP3102 114 NCP5106B 218 NCP612 124
NCP3120 114,115 NCP511 124 NCP623 124
NCP3121 114,115 NCP5111 218 NCP629 124
NCP3122 114,115 NCP512 124 NCP630 124,125,127
NCP3123 114,115 NCP5181 218 NCP631 124,127
NCP3125 114,116 NCP5208 121,122 NCP662 124
NCP3126 114,116 NCP5210 121,122 NCP663 124
NCP3127 114,116 NCP5212 121 NCP698 124,126
NCP3163 114,117 NCP5217 121 NCP699 124,126
NCP3334 125, 126 NCP5252 114,115 NCP803 334
NCP3335 124 NCP5304 218 NCS1002 333
NCP3335A 125,126 NCP5351 218 NCS2001 23
NCP3420 218 NCP5359 218 NCS2002 23
NCP347MTAE 332 NCP5359A 218 NCS2200 28
NCP347MTAF 332 NCP5380 121 NCS2201 28
NCP347MTAH 332 NCP5386 121,122 NCS2202 28
NCP347MTAI 332 NCP5392 121,122 NCS2203 28
NCP348AEMT 332 NCP5393 121 NCS2211 30
NCP348MT 332 NCP5395 121 NCS2553 31
NCP349MN 332 NCP5422 114,118 NCS2554 31
NCP349MNAE 332 NCP5425 114,118 NCS2561 31
NCP349MNBG 332 NCP5426 124,126 NCS2563 31
NCP349MNBK 332 NCP5500 124,126 NCS2564 31
NCP3520 127 NCP5501 126 NCS2566 31
NCP3521 127 NCP5504 125,128 NCS6415 40
NCP360MU 332 NCP551 124 NCS6416 40
NCP360SN 332 NCP553 124 NCS6433 40
NCP360SNAE 332 NCP5602MU 215 NCS7101 23
NCP360SNAF 332 NCP5603MN 215 NCV1009 333
NCP360SNAI 332 NCP5604AMT 215 NCV1117 129, 132
NCP361MU 332 NCP5604BMT 216 NCV1124 256
NCP361SN 332 NCP561 124 NCV1413BD 217
NCP362AMU 332 NCP5612MU 216 NCV2931 129, 130
NCP362BMU 332 NCP562 124 NCV2931A 129, 130
NCP362CMU 332 NCP5623BMU 216 NCV2951 129, 130
NCP370MUAI 332 NCP5623CMU 216 NCV2951A 129, 130
NCP372MUAI 332 NCP5623DTB 216 NCV317 129, 132
NCP400 124 NCP563 124 NCV317L 129, 130
NCP4200 121 NCP565 124,125,126 NCV317M 129, 131
NCP4300A 333 NCP566 124,127 NCV33033 219
NCP4303 18 NCP5661 124,125,126 NCV33035 219
NCP4330 18 NCP5662 124,125,127 NCV33039 219
NCP4523 125,128 NCP5663 124,125,127 NCV33152 218
NCP4672 125,128 NCP5666 124,127 NCV33269 129, 132
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NCV33274A 27 NCV8502 129, 130 NGP15N41CL 236
NCV33275 129, 131 NCV8503 129, 131 NID5004N 250
NCV33375 129, 131 NCV8504 129, 131 NID6002N 247, 250
NCV4264 130 NCV8505 129, 131 NID9NO5CL 250
NCV4264-2 130 NCV8506 129, 131 NIFONO5CL 250
NCV4269 129, 130 NCV8508 129, 131 NILMS4501N 250
NCV4274 129, 131 NCV8509 129, 132 NIMD6001N 250
NCV4274A 129, 131 NCV8512 129, 130 NIS5112D1 332
NCV4275 129 NCV8518 129 NIS5112D2 332
NCV4275A 129, 131 NCV8518A 129, 131 NIS5132MN1 332
NCV4276 129, 131 NCV8535 129, 131 NIS5132MN2 332
NCV4276A 129, 131 NCV8560 129, 131 NIS5135MN1 332
NCV4279 129, 130 NCV8660 129, 131 NIS5135MN2 332
NCV4299 129, 130 NCV8664 131 NJD2873 74
NCV431Al 333 NCV8665 129, 131 NJD2873T4 45
NCV431BV 333 NCV8674 129, 131 NJD35N04 50
NCV4949 129, 130 NCV8675 129, 131 NJL0281D 48, 52
NCV5500 129, 131 NCY0102BL 318 NJL0302D 48, 52
NCV5501 129, 131 NCY226ST 318 NJL1302D 48, 53
NCV5504 129, 132 NCY228ST 318 NJL21193D 48
NCV551 129, 130 NDDO02N60Z 247 NJL21194D 48
NCV553 129, 130 NDDO3N60Z 247 NJL3281D 48, 53
NCV565 129, 132 NDDO04N60Z 247 NJL4281D 48, 53
NCV5661 129, 132 NDDO5N50Z 247 NJL4302D 48, 53
NCV5662 129, 132 NDF02N60ZG 249 NJT4030P 45
NCV5663 129, 132 NDFO3N60ZG 249 NJT4031N 45
NCV612 129, 130 NDF04N60ZG 249 NJW0281 48
NCV662 129, 130 NDF04N62ZG 249 NJW0302 48
NCV663 129, 130 NDF05N50ZG 249 NJW1302 48,53
NCV70521 219 NDF06N60ZG 249 NJW21193 48, 52
NCV70522 219 NDF08N50ZG 249 NJW21194 48, 52
NCV7321 254 NDF10N60ZG 249 NJW3281 48,53
NCV7341 254 NE5230 23 NL17SV00 302
NCV7356D1 254 NE5517 30 NL17SV02 302
NCV7361A 254 NE5517A 30 NL17SV04 303
NCV7420D23 254 NE5532 25 NL17SV08 302
NCV7513 218 NE5532A 25 NL17SV16 303
NCV7517 218 NE5534 23 NL17SV32 303
NCV7702B 218 NE5534A 23 NL17SZ00 302
NCV7703 218 NE570 31 NL17SZ02 302
NCV7708B 218 NE592 25 NL17SZ04 295
NCV78LxxA 129, 130 NE592D14 31 NL17SZ06 295
NCV78Mxx 129, 131 NE592D8 31 NL17SZ07 290
NCV78MxxA 129, 131 NE592N14 31 NL17SZ08 302
NCV78xx 129, 132 NE592N8 31 NL17SZ125 290
NCV78xxA 129, 132 NGB15N41CL 236 NL17SZ126 289
NCV8141 129, 131 NGB18N40CLB 236 NL17SZ14 295
NCV8184 129, 130 NGB8202N 236 NL17SZ16 289
NCV8401D 250 NGB8204N 236 NL17SZ17 289
NCV8402 250 NGB8206N 236 NL17SZ32 303
NCV8402D 250 NGB8207AN 236 NL17SZ74 293
NCV8403 250 NGB8207N 236 NL17SZ86 302
NCV8405 250 NGD15N41CL 236 NL17SZU04 296
NCV8440 250 NGD18N40CLB 236 NL17VHC1G07 290
NCV8450 250 NGD8201N 236 NL27WZ00 299
NCV8501 129, 130 NGD8205N 236 NL27WZ02 299
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NL27WZ04 294 NLAS5223 36, 39 NLSX5011 307
NL27WZ06 294 NLAS52231 36 NLSX5012 307
NL27WZ07 287, 290 NLAS5223B 36 NLSX5014 307
NL27WZ08 299 NLAS5223BL 36 NLU1G00 302
NL27WZ125 287 NLAS5223L 39 NLU1G04 295
NL27WZ126 287 NLAS7213 37 N, LU1G07 287, 299
NL27WZ14 294 NLAS7222A 37 NLU1GO08 302
NL27WZ16 287 NLAS7222B 37 NLU1G14 295, 303
NL27WZ17 287 NLAS7222C 37 NLU1G32 303
NL27WZ32 299 NLAS7223B 37 NLU1G86 302
NL27WZ86 299 NLAS7223C 37 NLU1GTO04 295
NL27WZU04 294 NLAS7242 37 NLU1GT125 303
NL37WZ04 296 NLAS8252 37 NLU1GT125A 290
NL37WZ06 296 NLAS9431 39 NLU1GT125B 290
NL37WZ07 290 NLASB3157 39 NLU1GT125C 290
NL37WZ14 296 NLAST4051 39 NLU1GT126 290, 303
NL37WZ16 290 NLAST4053 39 NLU1GT126A 289
NL37WZ17 290 NLAST44599 39 NLU1GT126B 290
NL7SB3257 291 NLAST4501 39 NLU1GT126C 290
NL7SZ18 304 NLAST4599 39 NLU1GT14 295, 301
NL7SZ19 304 NLAST9431 39 NLU1GT32 303
NL7SZ57 286, 299 NLMD5820 30, 36 NLU1GT50 287, 299
NL7SZ58 286, 299 NLSF1174 292 NLU1GT86 302
NL7SZ97 286 NLSF302 301 NLU1GUO04 296, 303
NL7S298 286 NLSF308 300 NLU2G04 294, 299
NL7WB66 38 NLSF3T125 289 NLU2G06 299
NLAS1053 38 NLSF3T126 289 NLU2G07 287, 299
NLAS2066 38 NLSF595DT 216 NLU2G14 294, 299
NLAS3158 38 NLSF595MN 216 NLU2G16 287, 299
NLAS323 38 NLSV1T240 307 NLU2G17 287, 299
NLAS324 38 NLSV1T244 307 NLU2GU04 294, 299
NLAS325 39 NLSV1T34 307 NLU3G14 296, 303
NLAS3699 36 NLSV22T244 308 NLU3G16 303
NLAS3699B 36 NLSV2T240 307 NLU3G17 290, 303
NLAS3799 36, 39 NLSV2T244 307 NLV14099B 297
NLAS3799B 36 NLSV2T245 307 NLV17SZU04 296
NLAS3799BL 36 NLSV2T3236 307 NLVLCX125 289
NLAS3799L 36 NLSV4T2244 307 NLX1G10 303
NLAS3899B 36, 37, 39 NLSV4T240 307 NLX1G11 303
NLAS4051 39 NLSV4T244 307 NLX1G125 290
NLAS4051S 39 NLSV4T3144 307 NLX1G332 303
NLAS4053 39, 304, 305 NLSV4T3234 307 NLX1G57 299
NLAS4157 36 NLSV8T240 308 NLX1G58 299
NLAS44599 39 NLSV8T244 308 NLX1G97 299
NLAS4501 39 NLSX3012 307 NLX1G98 299
NLAS4599 39 NLSX3013 308 NLX1G99 286, 287, 294, 299
NLAS4684 36 NLSX3013B 308 NLX2G00 299
NLAS4717 37 NLSX3014 307 NLX2G02 299
NLAS4717EP 37,39 NLSX3018 308 NLX2G04 294
NLAS4783 36 NLSX3373 307 NLX2G06 294
NLAS4783B 36 NLSX3378 307 NLX2G07 287
NLAS5113 36, 39 NLSX3378B 307 NLX2G08 299
NLAS5123 36, 39 NLSX4014 307 NLX2G14 294
NLAS5157 36 NLSX4373 307 NLX2G16 287
NLAS5213A 36 NLSX4378 307 NLX2G17 287
NLAS5213B 36 NLSX4378B 307 NLX2G32 299
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NLX2G86 299 NP1500SDMC 328 NSBA114YF3 70
NLX2GU04 294 NP1800SA 326 NSBA115EDXV6T1 69
NLX3G14 290 NP1800SAMC 325 NSBA115TDP6 69
NLX3G16 290 NP1800SB 326 NSBA115TF3 68
NLX3G17 290 NP1800SBMC 325 NSBA1223TDP6 69
NP0080SAMC 327 NP1800SC 326 NSBA123JDP6 69
NP0080SCMC 327 NP1800SCMC 325 NSBA123JDXV6T1 69
NPO08OTA 327 NP1800SDMC 328 NSBA123JF3 68
NP0100SAMC 327 NP2100SA 326 NSBA123TF3 68
NP0100SCMC 327 NP2100SAMC 325 NSBA124EDP6 69
NPO120TA 327 NP2100SB 326 NSBA124EF3 68
NP0150SAMC 327 NP2100SBMC 325 NSBA143EDP6 69
NP0150SCMC 327 NP2100SC 326 NSBA143EF3 68
NP0220SAMC 327 NP2100SCMC 325 NSBA143ZDP6 69
NP0220SCMC 327 NP2300SA 326 NSBA143ZF3 68
NP0300SAMC 327 NP2300SAMC 325 NSBA144EDP6 69
NP0300SCMC 327 NP2300SB 326 NSBA144EDXV6T1 69
NP0640SA 326 NP2300SBMC 325 NSBA144EF3 68
NP0640SAMC 325 NP2300SC 326 NSBA144WDP6 69
NP0640SB 326 NP2300SCMC 325 NSBA144WF3 68
NP0640SBMC 325 NP2600SA 326 NSBC114EDP6 69
NP0640SC 326 NP2600SAMC 325 NSBC114EDXV6T1 69
NP0640SCMC 325 NP2600SB 326 NSBC114EF 68
NP0720SA 326 NP2600SBMC 325 NSBC114EPD6 72
NP0720SAMC 325 NP2600SC 326 NSBC114EPDXV6 71
NP0720SB 326 NP2600SCMC 325 NSBC114TDP6 69
NP0720SBMC 325 NP3100SA 326 NSBC114TDXV6T1 69
NP0720SC 326 NP3100SAMC 325 NSBC114TF3 68
NP0720SCMC 325 NP3100SB 326 NSBC114YDP6 69
NP0720SDMC 328 NP3100SBMC 325 NSBC114YDXV6T1 69
NPO900SA 326 NP3100SC 326 NSBC114YF3 70
NP0900SAMC 325 NP3100SCMC 325 NSBC114YPDP6 72
NP0900SB 326 NP3100SDMC 328 NSBC114YPDXV6 71
NP0900SBMC 325 NP3500SA 326 NSBC115EDXV6T1 69
NP0900SC 326 NP3500SAMC 325 NSBC115TDP6 69
NP0900SCMC 325 NP3500SB 326 NSBC115TF3 68
NP1100SA 326 NP3500SBMC 325 NSBC115TPDP6 72
NP1100SAMC 325 NP3500SC 326 NSBC123JDP6 69
NP1100SB 326 NP3500SCMC 325 NSBC123JF3 68
NP1100SBMC 325 NS2029M3 58 NSBC123JPDP6 72
NP1100SC 326 NS5B1G384 39 NSBC123JPDXV6 71
NP1100SCMC 325 NS5B1G385 39 NSBC123TDP6 69
NP1100SDMC 328 NS5S1153 36, 37 NSBC123TF3 68
NP1300SA 326 NS9F18VS 159 NSBC124EDP6 69
NP1300SAMC 325 NSB1010XV5T5 71 NSBC124EDXV6T1 69
NP1300SB 326 NSB1011XV6T1 71 NSBC124EF3 68
NP1300SBMC 325 NSB1706DMW5T1 70 NSBC124EPDXV6 71
NP1300SC 326 NSB4904DW1 70 NSBC143EDP6 69
NP1300SCMC 325 NSB9435 74 NSBC143EF3 68
NP1300SDMC 328 NSBA114EDP6 69 NSBC143TPDXV6 71
NP1500SA 326 NSBA114EDXV6T1 69 NSBC143ZDP6 69
NP1500SAMC 325 NSBA114EF3 68 NSBC143ZDXV6T1 69
NP1500SB 326 NSBA114TDP6 69 NSBC143ZF3 68
NP1500SBMC 325 NSBA114TF3 68 NSBC143ZPDP6 72
NP1500SC 326 NSBA114YDP6 69 NSBC143ZPDXV6 71
NP1500SCMC 325 NSBA114YDXV6T1 69 NSBC144EDP6 69
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NSBC144EDXV6T1 69 NSS12200L 73 NST847BPDP6 60
NSBC144EF3 68 NSS12200W 74 NST848BF3 59
NSBC144EPDP6 72 NSS12201L 73 NST856BF3 59
NSBC144EPDXV6 71 NSS12500UW3 73 NST857BDP6 60
NSBC144WDP6 69 NSS12501UW3 73 NST857BF3 59
NSBC144WF3 68 NSS12601CF8 73 NSTB1002DXV5 71
NSD16F3 156 NSS1C200L 73 NSTB1005DXV5 71
NSD914F3 156 NSS1C200MZ4 45,74 NTA4001N 238
NSD914XV2T1 156 NSS1C201L 73 NTA4151P 238
NSDEMP11XV6T1 156 NSS1C201MZ4 45,74 NTA4153N 238
NSI145020 216 NSS20101J 73 NTA7002N 238
NSI45020A 216 NSS20200L 73 NTB18NO6L 248
NSI45025 216 NSS20201L 73 NTB25P06 248
NSI45025A 216 NSS20201MR6 73 NTB30NO6L 248
NSI45025AZ 216 NSS20300MR6 73 NTB30N20 248
NSI45025Z 216 NSS20500UW3 73 NTB35N15 248
NSI45030 216 NSS20501UW3 73 NTB45N06 248
NSI45030A 216 NSS20601CF8 73 NTB45N06L 248
NSI45030AZ 216 NSS30070MR6 73 NTB52N10 248
NSI145030Z 216 NSS30071MR6 73 NTB5404N 248
NSI50010Y 216 NSS30100L 73 NTB5405N 248
NSL12AW 59 NSS30101L 73 NTB5411N 248
NSR0130P2 153 NSS30201MR6 73 NTB5412N 248
NSR0140P2 153 NSS35200CF8 73 NTB5605P 248
NSRO1F30NX 153 NSS35200MR6 73 NTB60NO6 248
NSRO1L30NX 153 NSS40200L 73 NTB60NO6L 248
NSR0230M2 153 NSS40200UW6 74 NTB6410AN 248
NSR0230P2 153 NSS40201L 73 NTB6411AN 248
NSR0240H 151 NSS40300MZ4 45 NTB6412AN 248
NSR0240P2 153 NSS40300MZ4T1G 74 NTB6413AN 248
NSR0240V2 152 NSS40301MD 60, 74 NTB75N03L09 247
NSRO2F30NX 153 NSS40301MZ4 45 NTB75N0O3R 247
NSR02L30NX 153 NSS40301MZ4T1G 74 NTB75N06 248
NSR0320MW2T1 151 NSS40500UW3 73 NTB90ONO02 247
NSR0320XV6T1 152 NSS40501UW3 73 NTD110N02 245
NSR0340H 151 NSS40600CF8 73 NTD12N10 247
NSR0340P2 153 NSS40601CF8 73 NTD14NO3R 245
NSR0340V2 152 NSS60200L 73 NTD18N06 247
NSR0520V2 152 NSS60201L 73 NTD18NO6L 247
NSR0530P2 153 NSS60600MZ4 45,74 NTD20N03L27 246
NSRO5F20NX 153 NSS60601MZ4 45,74 NTD20N06 247
NSRO5F30NX 153 NST30010MXV6 60 NTD20NO06L 247
NSRO5F40NX 153 NST3904DP6 60 NTD20P0O6L 247
NSR0620P2 153 NST3904DXV6T1 60 NTD23NO03R 245
NSR1020MW2 151 NST3904F3 59 NTD24N06 247
NSR10F20NX 153 NST3906DP6 60 NTD24N06L 247
NSR10F30NX 153 NST3906DXV6T1 60 NTD25P03L 247
NSR10F40NX 153 NST3906F3 59 NTD2955 247
NSR20F20NX 153 NST3946DP6 60 NTD3055094 247
NSR20F30NX 153 NST3946DXV6T1 60 NTD3055150 247
NSR30CM3T5G 153 NST45010MW6 60 NTD3055L104 247
NSRLL30XV2 152 NST45011MW6 60 NTD3055L170 247
NSRLV20MW2 151 NST489AM 59 NTD32N06L 247
NSS12100M3 73 NST846BF3 59 NTD40NO3R 245
NSS12100UW3 73 NST847BDP6 60 NTD4302 246
NSS12100XV6 74 NST847BF3 59 NTD4804N 246
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NTD4805N 246 NTF6P02 242 NTLJD3119C 240
NTD4806N 246 NTGD1100L 239 NTLJD3183CZ 240
NTD4808N 246 NTGD3148N 240 NTLJD4116N 240
NTD4809N 246 NTGD3149C 240 NTLJF3117P 240
NTD4809NH 246 NTGD4161P 240 NTLJF4156N 240
NTD4810N 246 NTGD4167C 240 NTLJS1102P 240
NTD4810NH 246 NTGS3130N 240 NTLJS2103P 240
NTD4813N 246 NTGS3136P 240 NTLJS3113P 240
NTD4813NH 246 NTGS3433 240 NTLJS4114N 240
NTD4815N 246 NTGS3441 240 NTLUD3191PZ 239
NTD4815NH 246 NTGS3441P 240 NTLUF4189NZ 239
NTD4855N 245 NTGS3443 240 NTLUS3192PZ 239
NTD4856N 245 NTGS3446 240 NTLUS4195PZ 239
NTD4857N 245 NTGS3455 240 NTMD2PO1 243
NTD4858N 245 NTGS4111P 240 NTMD4184P 243
NTD4860N 245 NTGS4141N 240 NTMD4820N 243
NTD4863N 245 NTGS5120P 240 NTMD4840N 243
NTD4865N 245 NTHC5513 241 NTMD4884N 243
NTD4904N 246 NTHD2102P 242 NTMD6601N 243
NTD4905N 246 NTHD3100C 241 NTMD6N02 242
NTD4906N 246 NTHD3101F 242 NTMD6N03 243
NTD4909N 246 NTHD3102C 241 NTMD6N04R2 243
NTD4910N 246 NTHD3133P 242 NTMD6P02 243
NTD4913N 246 NTHD4102P 242 NTMFS4108N 244
NTD4960N 246 NTHD4401P 242 NTMFS4119N 244
NTD4963N 246 NTHD4502N 241 NTMFS4121N 244
NTD5406N 246 NTHD4508N 241 NTMFS4744N 245
NTD5407N 246 NTHD4PO2F 242 NTMFS4821N 245
NTD5413N 247 NTHD5904N 241 NTMFS4823N 245
NTD5414N 247 NTHS2101P 242 NTMFS4833N 244
NTD5802N 246 NTHS4101P 242 NTMFS4834N 244
NTD5803N 246 NTHS4166N 241 NTMFS4835N 244
NTD5804N 246 NTHS5404 241 NTMFS4836N 244
NTD5805N 246 NTHS5441 242 NTMFS4837N 244
NTD5806N 246 NTHS5443 242 NTMFS4839N 245
NTD5807N 246 NTJD1155L 239 NTMFS4841N 245
NTD5867NL 247 NTJD2152P 239 NTMFS4845N 244
NTD60NO02R 245 NTJD3158C 239 NTMFS4846N 244
NTD6414AN 247 NTJD4001N 239 NTMFS4847N 244
NTD6415AN 247 NTJD4105C 239 NTMFS4849N 244
NTD6415ANL 247 NTJD4152P 239 NTMFS4851N 245
NTD6416AN 247 NTJD4158C 239 NTMFS4852N 244
NTD6416ANL 247 NTJD4401N 239 NTMFS4897NF 245
NTD6600N 247 NTJD5121N 239 NTMFS4898NF 245
NTD70NO3R 245 NTJS3151P 239 NTMFS4899NF 245
NTD78N03 245 NTJS3157N 239 NTMFS4921N 245
NTD80ON02 245 NTJS4151P 239 NTMFS4935N 244
NTD85N02R 245 NTJS4160N 239 NTMFS4936N 244
NTD95N02R 245 NTJS4405N 239 NTMFS4937N 244
NTE4151P 238 NTK3043N 238 NTMFS4939N 245
NTE4153N 238 NTK3134N 238 NTMFS4941N 245
NTF2955 242 NTK3139P 238 NTMFS4943N 245
NTF3055100 242 NTK3142P 238 NTMFS4945N 245
NTF3055L108 242 NTLGD3502N 242 NTMKB4893N 248
NTF3055L175 242 NTLGF3402P 242 NTMKB4895N 248
NTF5P03 242 NTLJD3115P 240 NTMKB4896N 248
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NTMKC4890N 248 NTTFS4823N 244 NUF6105FC 229
NTMKE4890N 248 NTTFS4824N 244 NUF6106FC 229
NTMKE4891N 248 NTTFS4840N 244 NUF6107MN 229
NTMKE4892N 248 NTTFS4932N 244 NUF6400MN 229
NTMKE4894N 248 NTTFS4937N 244 NUF6401MN 229
NTMS10P02 243 NTTFS4939N 244 NUF6402MN 229
NTMS4107N 243 NTTFS4941N 244 NUF6406MN 229
NTMS4176P 243 NTTFS4943N 244 NUF6410MN 229
NTMS4177P 243 NTTFS4945N 244 NUF8001MU 229
NTMS4503N 242 NTTFS5820NL 244 NUF8010MU 229
NTMS4800N 243 NTUD3169C 238 NUF8152MU 229
NTMS4801N 243 NTUD3170N 238 NUF8401MN 229
NTMS4802N 243 NTUD3171P 238 NUF8402MN 229
NTMS4807N 243 NTZD3152P 238 NUF8410MN 229
NTMS4816N 243 NTZD3154N 238 NUF8600MN 229
NTMS4872N 243 NTZD3155C 238 NUF8610MN 229
NTMS4873N 243 NTZD3156C 238 NUF9001FC 229
NTMS4920N 243 NTZD5110N 238 NUF9002FC 229
NTMS4935N 243 NTZS3151P 238 NUP1105L 186
NTMS4937N 243 NUC2401 198 NUP1301ML3 190
NTMS4939N 243 NUC2401MN 228 NUP2105L 188
NTMS5P02 243 NUD3105 217 NUP2114UC 190
NTMS7NO03 242 NUD3105D 217 NUP2114UP 191
NTMSD3P303 243 NUD3112 217 NUP2301MW6 192
NTMSD6N303 243 NUD3112D 217 NUP3115UP 195
NTP2955 249 NUD3124 217 NUP4000DR2G 189
NTP35N15 249 NUD3124D 217 NUP4012P 197
NTP5404NR 249 NUD3160 217 NUP4060AXV6 196
NTP5411N 249 NUD3160D 217 NUP4102XV6 196
NTP5412N 249 NUD4001D 216 NUP4114H 194
NTP5426N 249 NUD4011D 216 NUP4114UP 194
NTP6410AN 249 NUD4700SN 250 NUP4201DR2 196
NTP6411AN 249 NUF2042XV6 228 NUS1204MN 240
NTP6412AN 249 NUF2101M 228 NYC222ST 318
NTP6413AN 249 NUF2114MN 228 NZ9F10V 159
NTR0202PL 241 NUF2116MN 228 NZ9F10VS 159
NTR1P02 241 NUF2221W1 228 NZ9F11V 159
NTR1P0O2L 241 NUF2222FC 228 NZ9F11VS 159
NTR2101P 241 NUF2230XV6 228 NZ9F12Vv 159
NTR3161N 241 NUF2441FC 228 NZ9F12VS 159
NTR3162P 241 NUF2450MU 228 NZ9F13V 159
NTR4003N 241 NUF3101FC 228 NZ9F13VS 159
NTR4101P 241 NUF3102MU 228 NZ9F15V 159
NTR4170N 241 NUF4000MU 228 NZ9F15VS 159
NTR4171P 241 NUF4001MU 228 NZ9F16V 159
NTR4501N 241 NUF4010MU 228 NZ9F16VS 159
NTR4502P 241 NUF4107FC 228 NZ9F18V 159
NTR4503N 241 NUF4211MN 228 NZ9F20V 159
NTS2101P 239 NUF4220MN 228 NZ9F22Vv 159
NTS4001N 239 NUF4310MN 228 NZ9F24V 159
NTS4101P 239 NUF4401MN 228 NZ9F2Vv4 159
NTS4173P 239 NUF4402MN 228 NZ9F2Vv7 159
NTS4409N 238 NUF4403MN 229 NZ9F2V7S 159
NTTD4401FR 242 NUF6001MU 229 NZ9F2Y4S 159
NTTFS4800N 244 NUF6005MU 229 NZ9F3V0 159
NTTFS4821N 244 NUF6010MU 229 NZ9F3V0S 159
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NZ9F3V3 159 P6KE20A 169 P6SMB51A 178
NZ9F3V6 159 P6KE22A 169 P6SMB51CA 179
NZ9F3V6S 159 P6KE24A 169 P6SMB56A 178
NZ9F3V9 159 P6KE27A 169 P6SMB56CA 179
NZ9F3V9S 159 P6KE30A 169 P6SMB6.8A 178
NZ9F3Y3S 159 P6KE33A 169 P6SMB62A 178
NZ9F4V3 159 P6KE36A 169 P6SMB62CA 179
NZ9F4V3S 159 P6KE39A 169 P6SMB68A 178
NZ9F4V7 159 P6KE43A 169 P6SMB68CA 179
NZ9F4V7S 159 P6KE47A 169 P6SMB7.5A 178
NZ9F5V1 159 P6KE51A 169 P6SMB75A 178
NZ9F5V1S 159 P6KES6A 169 P6SMB8.2A 178
NZ9F5V6 159 P6KE6.8A 169 P6SMB82A 178
NZ9F5V6S 159 P6KEG2A 169 P6SMB82CA 179
NZ9F6V2 159 P6KEGBA 169 P6SMB9.1A 178
NZ9F6V2S 159 P6KE7.5A 169 P6SMB91A 178
NZ9F6V8 159 P6KE75A 169 PCA9306 308
NZ9F6V8S 159 P6KE82A 169 PCS3P2042BG-08TR 104
NZ9F7V5 159 P6SMB100A 178 PCS3P2042BG-08TT 104
NZ9F7V5S 159 P6SMB10A 178 PCS3P2537AG-08CR 104
NZ9F8Vv2 159 P6SMB11CA 179 PCS3P25811AG0O8SR 104
NZ9F8V2S 159 P6SMB120A 178 PCS3P7303AG-08CR 104
NZ9F9V1 159 P6SMB12A 178 PCS3P7303AG-08TR 104
NZ9FOV1S 159 P6SMB12CA 179 PCS3P7303AG-08TT 104
NZF220DF 229 P6SMB130A 178 PCS3P73U00AGOSTR 104
NZF220T 229 P6SMB13A 178 PCS3P8504AG-08CR 104
NZL5V6AXV3 188 P6SMB150A 178 PCS3PS550AG-08CR 104
NZL6V8AXV3 188 P6SMB15A 178 PN2222A 55, 62
NZL7V5AXV3 188 P6SMB15CA 179 PZT2222AT1 59, 63
ONBCD25 110 P6SMB160A 178 PZT2907AT1 59, 63
ONC18G/R 110 P6SMB16A 178 PZT651T1 59, 63
ONC25 110 P6SMB16CA 179 PZT751T1 59, 63
P1708CF-08SR 103 P6SMB180A 178 PZTA42T1 64
P1708CF-08TR 103 P6SMB18A 178 PZTA92T1 64
P1727AF-08SR 103 P6SMB18CA 179 PZTA96S 64
P2N2222A 62, 65 P6SMB200A 178 RB520S30T1 152
P3P18S19BF-08SR 103 P6SMB20A 178 RB521S30T1 152
P3P18S19BF-08ST 103 P6SMB20CA 179 RB751S40T1 152
P3P73U00AG-08-ST 103 P6SMB22A 178 RB751V40TH1 151
P3P73U00AG-08-TT 103 P6SMB22CA 179 SA10A 168
P3P73U00AG-08CR 103 P6SMB24A 178 SA12A 168
P3P73U00AG-08SR 103 P6SMB24CA 179 SA13A 168
P3P73Z01BWG-08CR 104 P6SMB27A 178 SA15A 168
P3P73Z01BWG-08TR 104 P6SMB27CA 179 SA16A 168
P3P73Z01BWG-08TT 104 P6SMB30A 178 SA17A 168
P6KE100A 169 P6SMB30CA 179 SA18A 168
P6KE10A 169 P6SMB33A 178 SA20A 168
P6KE12A 169 P6SMB33CA 179 SA24A 168
P6KE13A 169 P6SMB36A 178 SA26A 168
P6KE150A 169 P6SMB36CA 179 SA28A 168
P6KE15A 169 P6SMB39A 178 SA30A 168
P6KE160A 169 P6SMB39CA 179 SA33A 168
P6KE16A 169 P6SMB43A 178 SA36A 168
P6KE180A 169 P6SMB43CA 179 SA5.0A 168
P6KE18A 169 P6SMB47A 178 SA5230 23
P6KE200A 169 P6SMB47CA 179 SA5532 25
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SA5534 23 TIP107 50 TL594 8,12, 114,120
SA5534A 23 TIP110 50 TLV431A 333
SA571 31 TIP111 50 TLV431B 333
SA572D 31 TIP112 50 uC2842B 8,13
SA575D 31 TIP115 50 UC2843B 8,13
SAB.0A 168 TIP116 50 UC2844B 8,13
SA7.0A 168 TIP117 50 UC2845B 8,13
SD05 183 TIP120 50 UC3842B 8,13
SD12 183 TIP121 50 UC3842BV 8,13
SD12C 184 TIP122 50 UC3843B 8,13
SE5532 25 TIP125 50 UC3843BV 8,13
SE5532A 25 TIP126 50 UC3844B 8,13
SE5534 23 TIP127 50 UC3844BV 8,13
SE5534A 23 TIP131 50 UC3845B 8,13
SG3525 114, 118 TIP132 50 UC3845BV 8,13
SG3525A 8,12 TIP140 51 uESD3.3D 189
SG3535A 120 TIP141 51 ULN2003AD 217
SL05 190 TIP142 51 ULQ2003AD 217
SL12 190 TIP147 51 UMC3NT1 70
SL15 190 TIP2955 48 UMCS5NT1 70
SL24 190 TIP29A 46 UMZ1NT1 60
SM05 187 TIP29B 46 VN2222LL 249
SM12 187 TIP29C 46 VN2410L 249
SMBJ12AON 180 TIP3055 48 XPressArray-Il 110
SMF10A 172 TIP30C 46 Z0103MA 321
SMF11A 172 TIP31 46 Z0103MN 321
SMF12A 172 TIP31A 46 Z0107MA 321
SMF13A 172 TIP31B 46 Z0107MN 321
SMF14A 172 TIP31C 46 Z0109MA 321
SMF15A 172 TIP32 46 Z0109MN 321
SMF18A 172 TIP32A 46
SMF20A 172 TIP32B 46
SMF22A 172 TIP32C 46
SMF24A 172 TIP33C 48
SMF26A 172 TIP35A 48
SMF28A 172 TIP35C 48
SMF30A 172 TIP36A 48
SMF33A 172 TIP36C 48
SMF36A 172 TIP41A 47
SMF5.0A 172 TIP41B 47
SMF6.0A 172 TIP41C 47
SMF7.0A 172 TIP42 47
SMF7.5A 172 TIP42A 47
SMF8.0A 172 TIP42B 47
SMF9.0A 172 TIP42C 47
STF202-22 229 TIP47 46
T2322B 321 TIP48 46
T2500D 322 TIP50 46
T2800D 322 TL431AC 333
TCA0372 25 TL431Al 333
TCA0372B 25 TL431BC 333
TDA1085C 219 TL431BI 333
TIP100 50 TL431BV 333
TIP101 50 TL431C 333
TIP102 50 TL431 333
TIP106 50 TL494 8,12, 114,118, 120
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