




Introduction 

Here is National's latest handbook on transistor products; it gives perti­
nent data on our complete line of small signal and bipolar field-effect 
transistors. The selection guides and device characteristics for each 
product category will aid you in determining the exact National devices 
needed to fulfill your requirements. 

To keep current on National transistors,. contact a sales office, repre­
sentative or distributor and ask to be placed on our mailing list. 

How to Use This Catalog 

Find the basic transistor type number in the Standard Parts Listing 
which begins on Page iv. This will reference a page number for the 
applicable Standard Specification. 

The Process Number for each device may be found in the extreme 
right-hand column of the Standard Specification sheets. The Process 
Characteristics sheets are arranged in i'Process No." order and the 
section begins on Page 35 of the catalog. 

The Process Characteristic sheets contain complete design/application 
data and limit information. Critical package parameters will be 
indicated in the 'NOTES' column of the Process Characteristics sheets. 
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TYPE PAGE TYPE PAGE TYPE PAGE TYPE PAGE 

2N4019 25 2N4965 17 BC136 31 BSX45-6 34 
2N4020 25 2N4966 5 BC137 31 BSX45-10 34 
2N4021 25 2N4967 5 BC143 31 BSX45-16 34 
2N4022 26 2N4968 5 BC153 31 BSX46-6 34 
2N4023 26 2N4969 9 BC154 31 BSX46-10 34 
2N4024 26 2N4970 9 BC170A 31 BSX46-16 34 
2N4025 26 2N4971 21 BC170B 31 BSX88 34 
2N4030 23 2N4972 21 BC170C 31 BSY38 34 
2N4031 23 2N5018 30 BC171A 31 BSY39 34 
2N4032 23 2N5019 30 BC171B 31 BSY51 34 
2N4033 23 2N5055 16 BC172A 31 BSY52 34 
2N4036 23 2N5056 16 BC172B 31 BSY53 34 
2N4037 23 2N5057 16 BC172C 31 BSY54 34 
2N4091 27 2N5078 28 BC173B 32 BSY95A 34 
2N4092 27 2N5103 28 BC173C 32 E100 29 
2N4093 27 2N5104 28 BC177 32 E101 29 
2N4121 21 2N5105 28 BC177A 32 E102 29 
2N4122 21 2N5114 30 BC177-VI 32 E103 29 
2N4123 8 2N5115 30 BC178 32 EN697 9 
2N4124 8 2N5116 30 BC178A 32 EN722 21 
2N4125 21 2N5127 5 BC178B 32 EN918 3 
2N4126 21 2N5128 9 BC179 32 EN930 5 
2N4134 3 2N5129 9 BC179A 32 EN956 9 
2N4135 3 2N5130 3 BC179B 32 EN1132 21 
2N4140 8 2N5131 5 BC182K 32 EN2219 9 
2N4141 8 2N5132 3 BC182KA 32 EN2222 9 
2N4142 21 2N5133 5 BC182KB 32 EN2484 5 
2N4143 21 "- 2N5134 1 BC183K 32 EN2905 21 
2N4207 16 2N5135 9 BC183KA 32 EN2907 21 
2N4208 16 2N5136 9 BC183KB 32 EN3502 21 
2N4209 16 2N5137 9 BC183KC 32 EN3504 21 
2N4220 29 2N5138 21 BC184K 32 FM1100 30 
2N4220A 29 2N5139 21 BC184KB 32 FM1100A 30 
2N4221 29 2N5140 16 BC184KC 32 FM1101 30 
2N4221A 29 2N5141 16 BC212K 32 FM1101A 30 
2N4222 29 2N5142 21 BC212KA 32 FM1102 30 
2N4222A 29 2N5143 21 BC212KB 32 FM1102A 30 
2N4223 28 2N5163 29 BC213K 32 FM1103 30 
2N4224 28 2N5245 28 BC213KA 32 FM1103A 30 
2N4227 21 2N5246 28 BC213KB 32 FM1104 30 
2N4228 21 2N5247 28 BC213KC 32 FM1104A 30 
2N4248 17 2N5248 28 BC214K 32 FM1105 30 
2N4249 17 2N5358 29 BC214KA 32 FM1105A 30 
2N4250 17 2N5359 29 BC214KB 33 FM1106 30 
2N4257 16 2N5360 29 BC214KC 33 FM1106A 30 
2N4257A 16 2N5361 29 BC251A 33 FM1107 30 
2N4258 16 2N5362 29 BC251 B 33 FM1107A 30 
2N4258A 16 2N5363 29 BC251CA 33 FM1108 30 
2N4274 1 2N5364 29 BC252A 33 FM1108A 30 
2N4275 1 2N5432 27 BC252B 33 FM1109 30 
2N4302 29 2N5433 27 BC252CA 33 FM1109A 30 
2N4303 29 2N5434 27 BC253A 33 FM1110 30 
2N4304 29 2N5457 29 BC253B 33 FM1110A 30 
2N4313 16 2N5458 29 BC253CA 33 FM1111 30 
2N4338 28 2N5459 29 BC261A 33 FM1111A 30 
2N4339 28 2N5484 28 BC261 B 33 FM1200 30 
2N4340 28 2N5485 28 BC262A 33 FM1201 30 
2N4341 28 2N5486 28 BC262B 33 FM1202 30 
2N4354 23 2N5555 27 BC263A 33 FM1203 30 
2N4355 23 2N5638 27 BC263B 33 FM1204 30 
2N4356 23 2N5639 27 BCY70 33 FM1205 30 
2N4391 27 2N5640 27 BCY71 33 FM1206 30 
2N4392 27 2N5653 27 BCY71A 33 FM1207 30 
2N4393 27 2N5654 27 BCY72 33 FM1208 30 
2N4400 9 2N5668 28 BCY87 33 FM1209 30 
2N4401 9 2N5669 28 BCY88 33 FM1210 30 
2N4402 21 2N5670 28 BCY89 33 FM1211 30 
2N4403 21 2N5910 16 BF153 33 FM3954 30 
2N4416 28 BC107 31 BF160 33 FM3954A 30 
2N4416A 28 BC107A 31 BFX29 33 FM3955 30 
2N4423 16 BC107B 31 BFX65 33 FM3955A 30 
2N4856 27 BC108 31 BFX84 33 FM3956 30 
2N4856A 27 BC108A 31 BFX85 33 FM3957 30 
2N4857 27 BC108B 31 BFX86 33 FM3958 30 
2N4857A 27 BC108C 31 BFX87 33 KE3684 28 
2N4858 27 BC109 31 BFX88 34 KE3685 28 
2N4858A 27 BC109B 31 BFY39 34 KE3686 28 
2N4859 27 BC109C 31 BFY39-1 34 KE3687 28 
2N4859A 27 BC113 31 BFY39-2 34 KE4091 27 
2N4860 27 BC114 61 BFY39-3 34 KE4092 27 
2N4860A 27 BC115 31 BFY50 34 KE4093 27 
2N4861 27 BC116 31 BFY51 34 KE4220 29 
2N4861A 27 BC118 31 BFY52 34 KE4221 29 
2N4916 21 BC125B 31 BFY56 34 KE4222 29 
2N4917 21 BC126 31 BFY72 34 KE4391 27 
2N4943 11 BC126A 31 BFY76 34 KE4392 27 
2N4964 17 BC132 31 BSX21 34 KE4393 27 

v 



TYPE PAGE TYPE PAGE TYPE PAGE TYPE PAGE 

KE4416 28 MPS3646 2 NF511 27 SE4010 6 
KE4856 27 MPS3693 3 NF520 29 SE5020 3 
KE4857 27 MPS3694 3 NF521 29 SE5021 3 
KE4858 27 MPS3702 21 NF522 29 SE5022 3 
KE4859 27 MPS3703 22 NF523 29 SE5023 3 
KE4860 27 MPS3704 9 NF530 29 SE5024 3 
KE4861 27 MPS3705 9 NF531 29 SE5035 3 
MPF102 28 MPS3706 9 NF532 29 SE5036 3 
MPF103 29 MPS3707 6 NF533 29 SE5037 3 
MPF104 29 MPS3708 6 NF580 27 SE5050 3 
MPF105 29 MPS3709 6 NF581 27 SE5051 3 
MPF106 28 MPS3710 6 NF582 27 SE5052 3 
MPF107 28 MPS3711 6 NF583 27 SE5055 3 
MPF108 28 MPS3721 9 NF584 27 SE6001 9 
MPF109 29 MPS3826 9 NF585 27 SE6002 9 
MPFll0 29 MPS3827 9 NF4445 27 ST5025 3 
MPF111 29 MPS6512 9 NF4446 27 ST5030 3 
MPFl12 28 MPS6513 9 NF4447 27 ST5056 3 
MPS706 1 MPS6514 9 NF4448 27 TIS34 28 
MPS834 1 MPS6515 9 NF5457 29 TIS58 29 
MPS918 3 MPS6516 22 NF5458 29 TIS73 27 
MPS2369 1 MPS6517 22 NF5459 29 TIS74 27 
MPS2711 9 MPS6518 22 NF5485 28 TIS75 27 

MPS2712 9 MPS6520 9 NF5486 28 TIS88 28 

MPS2714 1 MPS6521 9 NF5555 27 TIXS41 27 

MPS2716 9 MPS6522 22 NF5638 27 U1837E 28 

MPS2923 9 MPS6530 9 NF5639 27 U1897E 27 

MPS2924 9 MPS6531 9 NF5640 27 U1898E 27 
MPS2925 9 MPS6532 9 NF5653 27 U1899E 27 
MPS2926 9 MPS6533 22 NF5654 27 U1994E 28 
MPS3392 9 MPS6534 22 Pl086E 30 UC250 27 
MPS3393 9 MPS6535 22 Pl087E 30 UC251 27 
MPS3394 9 MPS6564 13 PF5l0 30 UC450 30 
MPS3395 9 MPS6565 9 PF511 30 UC451 30 
MPS3396 9 MPS6566 9 SE100l 3 UC7l4 29 
MPS3397 9 MPS6571 6 SE1002 3 UC734 30 
MPS3398 9 NF500 28 SE3001 3 UC734E 30 
MPS3563 3 NF501 28 SE3002 3 
MPS3638 21 NF506 28 SE4001 6 
MPS3638A 21 NF5l0 27 SE4002 6 

vi 



illS Metal Can/Epoxy Cross Reference 

METAL CAN EPOXY METAL CAN EPOXY METAL CAN EPOXY 

2N918 2N3563 2N4207 2N4257 2N930 2N4967 

2N918 2N3564 2N4207 2N4257A 2N929 2N4968 

2N930 2N3565 2N2894A 2N4313 2N2221 2N4969 
2N2219 2N3566 2N2894 2N4423 2N2222 2N4970 

2N2218 2N3567 2N3947 2N4124 2N2906 2N4971 

2N3053 2N3568 2N3250 2N4125 2N2907 2N4972 

2N3109 2N3569 2N3251 2N4126 2N3013 2N5029 

2N2905 2N3638 2N2221 2N4140 2N3013 2N5030 

2N2905 2N3638A 2N2222 2N4141 2N5056 2N5055 

2N4247 2N3639 2N2906 2N4142 2N929 2N5127 

2N4208 2N3640 2N2907 2N4143 2N2218 2N5128 
2N2218 2N3641 2N2221 2N4227 2N2221 2N5129 

2N2218A 2N3642 2N2906 2N4228 2N918 2N5130 

2N2219 2N3643 2N3547 2N4248 2N930 2N5131 

2N2905 2N3644 2N3549 2N4249 2N930 2N5132 

2N2905A 2N3645 2N3549 2N4250 2N930 2N5133 

2N3013 2N3646 2N2369 2N4274 2N2369 2N5134 

2N929 2N3691 2N2369 2N4275 2N2219 2N5135 

2N930 2N3692 2N4030 2N4354 2N2219 2N5136 

2N929 2N3693 2N4032 2N4355 2N2222 2N5137 

2N930 2N3694 2N4031 2N4356 2N3251 2N5138 

2N3946 2N3903 2N3013 2N4421 2N3251 2N5139 

2N3947 2N3904 2N3013 2N4422 2N4207 2N5140 

2N3250 2N3905 2N3250 2N4916 2N2894 2N5141 

2N3251 2N3906 2N3251 2N4917 2N2905 2N5142 

2N3250 2N4121 2N3547 2N4964 2N2907 2N5143 

2N3251 2N4122 2N3548 2N4965 2N4209 2N5910 

2N3946 2N4123 2N929 2N4966 

vii 









N PN Transistors 

saturated switches 

Type 
No. 

2N706 

2N708 

2N744 

2N753 

2N834 

2N2369 

2N2369A 

JAN2N2369A 

JANTX2N2369A 

2N3011 

2N3015 

2N3252 

2N3253 

2N3444 

2N3646 

2N3724 

2N3724A 

2N3725 

2N3725A 

2N3734 

2N3735 

2N4274 

2N4275 

2N5134 

MPS70G 

MPS834 

MPS2369 

MPS2714 

Case 
Style 

TO·18 

TO·18 

TO·18 

TO·18 

TO-18 

TO·18 

TO·18 

TO-18 

TO-18 

TO·18 

TO-5 
(Lo-Profile) 

TO-5 
(Lo-Profile) 

TO-5 
( Lo-Profile) 

TO-5 
( Lo·Profile) 

TO-lOG 

TO-5 
(Lo·Profile) 

TO-5 
(Lo-Profile) 

TO-5 
(Lo·Profile) 

TO-5 
( Lo-Profile) 

TO-5 
( Lo-Profile) 

TO-5 
(Lo·Profile) 

TO·1OG 

TO-lOG 

TO-lOG 

TO-92 

TO-92 

TO-92 

TO-92 

Test eonditions: 

1. Ie· 10 rnA, 101 a 3mA, 

102 = 1.5 rnA 

2. Ie· 300 rnA, VeE· 25V, 
101 .102.30 rnA 

V CBO 
(V) 
Min 

25 

40 

20 

25 

40 

40 

40 

40 

40 

30 

60 

60 

75 

80 

40 

50 

50 

80 

80 

50 

75 

30 

40 

20 

15 

40 

40 

VCEO 
(V) 

Min 

15 

15 

12 

15 

15 

15 

15 

15 

12 

30 

30 

40 

50 

15 

30 

30 

50 

50 

30 

50 

12 

15 

10 

15 

15 

VEBO 
(V) 
Min 

5 

5 

4.5 

4.5 

4.5 

500 15 

25 20 

1.0JJA 20 

500 

400 

400 

30 

20 

20 

20 

20 

4.5 400 20 

4.5 

4.5 

3.5 

200 30 
ICES 

500 40 

500 60 

500 60 

500 20 

1.7 JJA 40 

500 40 

1.7 JJA 60 

500 60 

200 
ICEX 

400 

500 

500 

40 

15 

15 

20 

hFE 
Min Max 

20 

30 

20 
40 
20 

40 

25 

40 
20 

40 
20 

40 
30 
40 
20 

40 
40 
30 
20 

30 
12 

30 
10 

30 
30 
25 

25 
25 
20 

20 
20 
15 

30 
25 
15 

60 
40 
30 
30 
25 

30 
60 
40 
35 
30 
30 
25 

60 
40 
35 
30 
20 
25 

30 
60 
40 
35 
25 
25 
20 

35 
40 
35 
30 
30 

35 
40 
35 
20 
20 

35 
18 

30 
18 

20 
15 

20 

25 

120 

120 

120 

120 

120 

120 
120 
120 
120 

120 
120 
120 
120 

120 

120 

90 

75 

60 

120 

150 

150 

150 

150 

120 

80 

120 

120 

150 

4.5 400 20 40 120 
20 

10 

10 

1.0 
10 
100 

10 

10 

10 
100 

10 
100 

10 
30 
10 
100 

10 
10 
30 
100 

10 
100 

150 
300 

150 
500 
1000 

150 
375 
750 

150 
500 
1000 

30 
100 
300 

100 
300 
1000 
10 
800 

10 
100 
300 
500 
800 
1000 
1500 

100 
300 
500 
10 
800 
1000 

10 
100 
300 
500 
800 
1000 
1500 

10 
150 
500 
1000 
1500 

10 
150 
500 
1000 
1500 

10 
100 

10 
100 

10 
30 

10 

10 

10 
100 

1 

1 

0.25 
0.35 
1 

1 

1 

1 
2 

0.35 
1 

0.35 
0.4 
1 
1 

0.35 
1 
0.4 
1 

0.35 
1 

10 
0.7 

1 
1 
5 
1 
1 
5 

1 
1 
5 

0.4 
0.5 
1 

1 
1 
5 
1 
2 

1 
1 
1 
1 
2 
5 
5 

1 
1 
1 
1 
2 
5 

1 
1 
1 
1 
2 
5 
5 

1 
1 
1 
1.5 
5 

1 
1 
1 
1.5 
5 

1 
1 

1 
1 

1 
0.4 

1 

1 

1 
2 

VCE(satl VOE(sat) IC 
(V) & (V) @ (rnA) 

Max Min Max 

0.6 

0.4 

0.6 

0.25 

0.25 

0.2 
0.5 

0.2 
0.25 
0.5 

0.30 
0.25 
0.50 

0.2 
0.5 

0.4 
1.0 

0.3 
0.5 
1.0 

0.35 
0.6 
1.2 

0.35 
0.6 
1.2 

0.2 
0.28 
0.5 

0.2 
0.25 
0.32 
0.42 
0.65 
0.75 

0.25 
0.2 
0.32 
0.42 
0.65 
0.75 

0.25 
0.4 
0.52 
0.8 
0.95 

0.25 
0.26 
0.4 
0.52 
0.8 
0.9 

0.2 
0.3 
0.5 
0.9 

0.2 
0.3 
0.5 
0.9 

0.2 
0.5 

0.2 
0.5 

0.25 

0.6 

0.25 
0.4 

0.25 

0.9 

0.72 0.8 

10 

10 

10 
100 

0.65 

0.7 

0.7 

0.7 

0.7 

0.72 

0.7 

0.7 

0.85 
1.5 

0.9 10 

0.9 10 

0.85 10 

0.B5 10 
1.6 100 

0.85 10 
1.15 30 
1.6 100 

0.85 10 
1.15 30 
1.6 100 

0.87 
1.6 

1.2 
1.6 

1.0 
1.3 
I.B 

1.0 
0.7 
1.8 

1.0 
1.3 
1.8 

10 
100 

150 
500 

150 
500 
100 

150 
500 
1000 

150 
500 
1000 

0.75 0.95 30 
100 
300 

- 1.2 
- 1.7 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.86 
0.76 
1.1 
1.2 
1.5 
1.7 

0.76 
0.86 
1.1 
1.2 
1.3 
1.4 

0.76 
1.1 
1.2 
1.5 
1.7 

0.76 
0.B6 
1.1 
1.2 
1.3 
1.4 

O.B 
1.0 
1.2 
1.4 

O.B 
1.0 
1.2 
1.4 

0.72 0.85 
- 1.6 

0.72 0.85 
- 1.6 

0.7 0.9 

0.9 

0.9 

100 
10 
300 
500 
800 
1000 

10 
100 
300 
500 
800 
1000 

10 
300 
500 
800 
1000 

10 
100 
300 
500 
800 
1000 

10 
150 
500 
1000 

10 
150 
500 
1000 

10 
100 

10 
100 

10 

10 

10 
50 

0.7 0.85 10 

Cob 
(pF) 
Max 

12 

12 

12 

12 

12 

10 

10 

200 

300 

282 

200 

350 

500 

500 

500 

500 

400 

250 

200 

175 

150 

350 

300 

300 

300 

300 

300 

250 

400 

400 

250 

200 -

350 -

500 -

500 18 75 225 2 4.5 0.3 0.6 1.3 50 

3. Ie = 500 rnA, VeE· 25V, 

IBI - IB2· 50 rnA 

4. Ie = 500 rnA, Vee· 3OV, 

181- 102=50mA 

5. Ie a 300 rnA, 101 .102.30 rnA 

6. Ie = 1000 rnA, Vee = 12V, 
IBI = 182 a 100 rnA 

7. Ie· 10 rnA, IBI • IB2· 3.3 rnA 

8. Ie· 10 rnA, Vee = 3V, 

IBI ·3 mA,IB2· 1.5 rnA 

10 

10 

10 

10 

10 

10 

10 

10 

20 

50 

10 

50 

50 

30 

50 

50 

50 

50 

50 

50 

10 

10 

10 

10 

10 

10 

Ioff 
(ns) 
Max 

24 

75 

18 

18 

18 

18 

20 

60 

30 

30 

30 

28 

60 

60 
50 

60 

60 
50 

60 

60 

12 

12 

18 

75 

30 

18 

NF 

(dB) 
Max 

Test Process 
Condition No. 

21 

22 

21 

21 

21 

21 

21 

21 

21 

21 

25 

25 

25 

25 

22 

25 

25 

25 

25 

25 

25 

21 

21 

21 

21 

21 

21 

22 

9. Ie a 10 rnA, IBI ·3 rnA, 

IB2- 1rnA 





RF-IF amps and oscillators 

Type 
No. 

2N917 

2N918 

JAN2N918 

JANTX2N918 

2N3563 

2N3564 

2N3693 

2N3694 

2N4134 

2N4135 

2N5130 

2N5132 

EN918 

MPS918 

MPS3563 

MPS3693 

MPS3694 

SE100l 

SE1002 

SE3001 

SE3002 

SE5020 

SE5021 

SE5022 

SE5023 

SE5024 

SE5035 

SE5036 

SE5037 

SE5050 

SE5051 

SE5052 

SE5055 

ST5025 

ST5030 

ST5056 

Test CondItions' 

Case 
Style 

TO·72 

TO-72 

TO·72 . 

TO-72 

TO-106 

TO-106 

TO·l0S­

TO-l06 

TO·72 

TO·72 

TO-l06 

TO-106 

TO-106 

TO·92 

TO-92 

TO-92 

TO-92 

TO-106 

TO-l06 

TO-106 

TO-l06 

TO·72 

TO-72 

TO·72 

TO·72 

TO·72 

TO.72l 

TO·72 l 

TO.72 l 

TO·72 

TO·72 

TO-72 

TO-72 l 

TO·92 l 

TO·92 l 

TO·92 l 

1. Ie = 1 rnA. VCE = 6V, 
RG = 400n, f = 60 MHz 

2. IC = 3 mA, VCE = 10V, 

RS = 300n, f = 1 MHz 

Cre 

" TYPical 

,- 'Ccb 

l E-B leads reversed. 

VCBO 
(V) 

Min 

30 

30 

30 

30 

30 

30 

45 

45 

30 

30 

30 

20 

30 

30 

30 

45 

45 

45 

45 

30 

30 

20 

20 

20 

20 

20 

40 

35 

45 

20 

20 

20 

20 

30 

45 

20 

V CEO 
(V) 

Min 

15 

15 

15 

15 

12 

15 

45 

45 

30 

30 

12 

20 

15 

15 

15 

45 

45 

45 
45 

12 

12 

20 

20 

20 

20 

20 

30 

30 

40 

20 

20 

20 

20 

30 

40 

20 

V EBO 
(V) 

Min 

2 

4 

4 

4 

3 

3 

1 

3 

3 

3 

4 

4.0 

4.0 

2.0 

2.0 

3 

3 

3 

3 

3 

4 

3 

4 

3 

3 

3 

3 

3 

4.5 

l,uA 

10 

10 

10 

50 

50 

50 

50 

50 

50 

50 

50 

50 

10 

50 

50 

50 

500 

500 

500 

500 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

100 

50 

3. V AGC = 1.4V, RS = 7511, 
f = 200 MHz, Neutralized 

15 

15 

15 

15 

15 

15 

30 

hFE 

Min Max 

20 

20 

20 
10 
20 

10 
20 

20 

20 

40 

200 

200 

500 

160 

3 

3 

10 
0.5 
3 

0.5 
10 

8 

15 

10 

30 100 400 10 

10 25 200 4 

10 25 200 4 

10 15 

10 30 

15 20 

15 20 

250 

400 

8 

10 

3 

3 

15 20 200 8 

35 40 160 

35 

30 

30 

15 

15 

10 

10 

10 

10 

10 

30 

30 

30 

10 

10 

10 

20 

30 

30 

100 

40 

100 

20 

20 

20 

20 

20 

20 

20 

40 

30 

40 

20 

20 

20 

20 

45 

400 

160 

400 

200 

200 

200 

200 

200 

180 

225 

180 

200 

200 

220 

100 

150 

20 20 220 

10 

10 

10 

10 

8 

8 

4 

4 

4 

4 

4 

5 

5 

10 

4 

4 

2 

10 

7 

1 

1 

10 
10 
1 

10 
10 

10 

10 

10 

10 

10 

10 

10 

10 

1 

1 

10 

10 

10 

10 

10 

10 

10 

5 

5 

5 

5 

5 

10 

10 

10 

5 

5 

10 

10 

15 

10 

5. V AGC = 2.0V, RG = 7S11, 
1= 100 MHz 

4. V AGC = 2.75V, f = 45 MHz, 
RS = son, Unneutralized 

6. Vec = 10V, IC = 3.0 rnA, 

I = 200 MHz, RS = son 

N PN Transistors 

VCE(sat) VBE(sat) IC 
(V) & (V) @ (mA) 
Max Mm Max 

0.5 

004 

004 

004 

0.3 

3.0 

3.0 

0.6 

0.2 

004 

0.4 

0.6 

.0.6 

3.0 

3.0 

3.0 

3.0 

3.0 

1.0 

3.0 

3.0 

3.0 

2.75 

6 

3.0 

2.75 

0.87 

1 

1 

0.97 

.92 

.92 

1 

0.9 

1 

1 

.96 

.96 

.96 

.96 

.96 

.96 

.96 

.92 

3 

10 

10 

10 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

20 

10 

10 

10 

10 

20 

20 
10 

10 

Cob 
(pF) 

Min Max 

.25 

.25 

.25 

.25 

.25 

.6 

.25 

.25 

.6 

.25 

1.7 

1.7 

1.7 

1.7 

500 

600 

600 

600 

1.7 

3.5 

6 

600 1500 8 

400 1200 15 

200 10 

6 

45 

45 

1.7 

3.5 

3 

1.7 
3 

200 10 

350 800 4 

425 BOO 4 

450 

200 

600 

600 -

8 

10 

4 

4 

1.7 

3.5 

600 1500 8 

200 -

3.5 200-

3.5 200 

3.5 200 

1.7 600 

1.7 600 

.5* 375 BOO 

.5' 375 800 

.5* 300 BOO 

.5* 300 BOO 

.5' 300 800 

.30'" 600 

.3'" 500 

1.0* 600 

.5' 300 

.5' 300 

375 

.22'" 300 

1.0' 300 700 

040'" 600 

.3'" 300 

10 

10 

10 

10 

8 

8 

4 

4 

4 

4 

4 

5 

5 

10 

4 

4 

4 

2 

10 

7 

7 IE = 1.0 rnA, VCB = lSV, 

RS = 13011, I = 450 MHz 

B. VBE = 2.0V, f = 45 MHz 

NF 

(dB) 
Max 

5.0 

4 

4 

3.3 

4.0 

6.0 

6.0 

3.0" 

4.0 

5.0 

5.0 

Test 
Condition 

Process 
No. 

43 

43 

43 

43 

43 

43 

27 

27 

44 

44 

43 

27 

43 

43 

43 

27 

27 

26 

26 

44 

44 

44 

44 

44 

47 

47 

47 

44 

44 

44 

46 

47 

45 

3 
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II1S NPN Transistors 

dual differential amps 

VCBO VCEO VEBO ICBO 
hFEl 

VBE1-VBE2 
AVBE1- V BE2 

Cob fT 
Type Case VCB hFE @ IC AT 

NF 
(V) (V) (V) (nA) @ hFE2 (mV) (pF) (MHz) (dB) Test Process 

No. Style 
Min Min Min Max (V) Min Max (mA) (%) Max (/lVfC) Max Min Max Max Condition No. 

Max Max 

2N2453 TO·78 60 30 7 5 50 80 - 0.01 - 3 10 8 60 - 7 1 07 
150 600 1 10 5 -

2N2453A TO·78 80 50 7 5 60 80 - 0.01 - 3 5 4 flO - 4 1 07 
150 600 1 10 5 -

2N2639 TO·78 45 45 5 10 45 50 300 0.01 10 5 10 8 80 .- 4 1 07 
55 - 0.1 - - -
65 - 1 - - -

2N2640 TO·78 45 45 5 10 45 50 300 0.01 20 10 20 8 80 - 4 1 07 
55 - 0.1 - - -
65 - 1 - - -

2N2641 TO·78 45 45 5 10 45 50 300 0.01 - - - 8 80 - 4 1 07 
55 - 0.1 - - -
65 - 1 - - -

2N2642 TO-78 45 45 5 10 45 100 300 0.01 10 5 10 8 80 - 4 1 07 
110 - 0.1 - - -
130 - 1 - - -

2N2643 TO-78 45 45 5 10 45 100 300 0.01 20 10 20 8 80 - 4 1 07 
110 - 0.1 - - -
130 - 1 - - -

2N2644 TO-78 45 45 5 10 45 100 300 0.01 - - - 8 80 - 4 1 07 
110 - 0.1 - - -
130 - 1 - - -

2N2722 TO-78 45 45 5 1 30 50 250 0.001 10 - - 6 100 - 4 2 07 
100 - 0.01 - 5 10 
125 - 0.1 - - -

2N2903 TO-78 60 30 7 10 50 60 - 0.01 - 10 20 8 60 - 7 1 07 
125 625 1 20 - -

2N2903A TO-78 60 30 7 10 50 60 - 0.01 - 5 10 8 60 - 7 1 07 
125 625 1 10 - -

2N2913 TO-78 45 45 6 10 45 60 240 0.01 - - - 6 60 - 4 2 07 
100 - 0.1 - - - 4 1 
150 - 1 - - -

2N2914 TO-78 45 45 6 10 45 150 600 0.Q1 - - - 6 60 - 3 2 07 
225 - 0.1 - - - 3 1 
300 - 1 - - -

2N2915 TO-78 45 45 6 10 45 60 240 0.01 - 5 - 6 60 - 4 2 07 
100 - 0.1 10 3 10 4 1 
150 - 1 - 5 -

2N2915A TO-78 45 45 6 10 45 60 240 0.01 - 2 - 6 60 160 4 2 07 
100 - 0.1 10 1.5 5 4 1 
150 - 1 *15 2 -

2N2916 TO-78 45 45 6 10 45 150 600 0.01 - 5 - 6 60 - 3 2 07 
225 - 0.1 10 3 10 3 1 
300 - 1 - 5 -

2N2916A TO-78 45 45 6 10 45 150 600 0.01 - 2 - 6 60 160 3 2 07 
225 - 0.1 10 1.5 5 3 1 
300 - 1 *15 2 -

2N2917 TO-78 45 45 6 10 45 60 240 0.01 - 10 20 6 60 - 4 2 07 
100 - 0.1 20 5 4 1 
150 - 1 - 10 

2N2918 TO-78 45 45 6 10 45 150 600 0.01 - 10 - 6 60 - 3 3 07 
225 - 0.1 20 5 20 3 2 
300 - 1 - 10 -

2N2919 TO-78 60 60 6 2 45 60 240 0.01 - 5 - 6 60 - 4 3 07 
100 - 0.1 10 3 10 4 2 
150 - 1 - 5 -

2N2919A TO-78 60 60 6 2 45 60 240 0.01 - 2 - 6 60 160 4 3 07 
100 - 0.1 10 1.5 5 4 2 
150 - 1 t15 2 -

2N2920 TO-78 60 60 6 2 45 150 600 0.01 - 5 - 6 60 - 3 3 07 
225 - 0.1 10 3 10 3 2 
300 - 1 - 5 -

JAN2N2920 TO-78 70 60 6 2 45 150 600 0.Q1 - 5 - 6 60 400 3 3 07 
225 - 0.1 10 3 10 3 2 
300 - 1 - 5 - 5 4 

JANTX2N2920 TO-78 70 60 6 2 45 150 600 0.01 - 5 - 6 60 400 3 3 07 
225 - 0.1 10 3 10 3 2 
300 - 1 - 5 - 5 4 

2N2920A TO-78 60 60 6 2 45 150 600 0.01 - 2 - 6 60 160 3 5 07 
225 - 0.1 10 1.5 5 - -
300 - 1 t15 2 - 3 2 

2N2972 TO-71 45 45 6 10 45 60 240 0.01 - - - 6 60 - 4 3 07 
100 - 0_1 - - - 4 2 
150 - 1 - - -

2N2973 TO-71 45 45 6 10 45 150 600 0.01 - - - 6 60 - 3 3 07 
225 - 0.1 - - - 3 2 
300 - 1 - - -

2N2974 TO-71 45 45 6 10 45 60 240 0.01 - 5 - 6 60 - 4 3 07 
100 - 0_1 10 3 10 4 4 
150 - 1 - 5 -

Test Conditions: 

1. IC = 10 /lA, VCE = SV, 3_ IC = 10 /lA, VCE = SV, 5. IC = 100 /lA, VCE = SV. 

RG = 10 kl1, f = 1 kHz RG = 10 kl1, f = 1 kHz RG = 10 kS1, BW = IS.7 kHz 

BW = 200 Hz 
2. IC = 10 /lA, VCE = SV, 

RG = 10 kn, BW = IS.7 kHz 4. IC = 10 /lA, VCE = 5V, 
RG = 10 kn,f= 100 Hz 

"This parameter measured at frequency = 1 kHz. 
tTA = -5Soc to +12SoC. 
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general purpose amps and switches (cont.) 

Type 
No. 

JAN2N2907A 

JANTX2N2907A 

2N3072 

2N3073 

2N3120 

2N3121 

2N3133 

2N3134 

2N3135 

2N3136 

2N3502 

2N3503 

2N3504 

2N3505 

2N3638 

2N3638A 

2N3644 

2N3645 

2N3905 

2N3906 

Case 
Style 

TO-18 

TO-18 

TO-5 

TO-18 

TO-5 

TO-18 

TO-5 

TO-5 

TO-18 

TO-18 

TO-5 

TO-5 

TO-18 

TO-18 

TO-l 05 

TO-105 

TO-I 05 

TO-I 05 

TO-92 

TO-92 

Test Conditions: 

VCBO 
(V) 
Min 

60 

60 

60 

60 

45 

45 

50 

50 

50 

50 

45 

60 

45 

60 

25 

25 

45 

60 

40 

40 

1. Ie = 150 rnA, Vee = 30V, 

lal = la2 = 15 rnA 

VCEO 
(V) 

Min 

60 

60 

60 

60 

45 

45 

35 

35 

35 

35 

45 

60 

45 

60 

25 

25 

45 

60 

40 

40 

VEBO 
(V) 
Min 

10 

10 

50 

50 

50 

50 

35 

35 

35 

35 

50 

hFE 
Min Max 

75 
100 
100 
100 
50 

300 

0.1 
1 
10 
150 
500 

50 75 - 1 

30 

30 

30 

30 

30 

50 

30 

50 

15 

15 

30 

50 

100 300 150 
50 - 500 

30 
15 

30 
15 

30 
15 

30 
15 

10 
25 
40 

25 
50 
100 

10 
25 
40 

25 
50 
100 

80 
120 
135 
140 
100 
50 
115 

80 
120 
135 
140 
100 
50 
115 

80 
120 
135 
140 
100 
50 
115 

80 
120 
135 
140 
100 
50 
115 

30 
20 

80 
100 
100 
20 

40 
80 
100 
115 
100 
20 

40 
80 
100 
115 
100 
20 

30 
40 
50 
30 
15 

60 
80 
100 
60 
30 

130 

130 

130 

130 

120 

300 

120 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 
300 

300 
300 

150 

300 

50 
300 

50 
300 

50 
300 

50 
300 

150 
1 
150 

150 
1 
150 

150 
1 
150 

150 
1 
150 

0.01 
0.1 
1 
10 
150 
500 
50 

0.01 
0.1 
1 
10 
150 
500 
50 

0.01 
0.1 
1 
10 
150 
500 
50 

0.01 
0.1 
1 
10 
150 
500 
50 

50 
300 

1 
10 
50 
300 

0.1 
1 
10 
60 
160 
300 

0.1 
1 
10 
50 
150 
300 

0.1 
1 
10 
50 
100 

0.1 
1 
10 
50 
100 

2. Ie = 100 /J-A, VeE = 5V, 
RG = 1 kn, aw = 15.7 kHz 

10 
10 
10 
10 
10 

10 
10 
10 

1 
2 

1 
2 

1 
2 

1.0 
10 
10 

1.0 
10 
10 

1.0 
10 
10 

1.0 
10 
10 

10 
10 
10 
10 
10 
10 
1 

10 
10 
10 
10 
10 
10 
1 

10 
10 
10 
10 
10 
10 
1 

10 
10 
10 
10 
10 
10 
1 

2 
1 

2 
1 
10 
10 

10 
10 
10 
10 
2 
1 

10 
10 
10 
10 
2 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

PN P Transistors 
VCE(satl VBE(sat) IC 

(V) 8. (V) 0 (mA) 

Cob 
(pF) 
Max Max Min Max 

0.4 
1.6 

0.4 
1.6 

0.25 
1.0 

0.25 
1.0 

0.25 
0.5 
1.0 

0.25 
0.5 
1.0 

0.6 

0.6 

0.6 

0.6 

0.25 
0.4 
1.0 
1.6 

0.25 
0.4 
1.0 
1.6 

0.25 
0.4 
1.0 
1.6 

0.25 
0.4 
1.0 
1.6 

1.0 
0.25 

1.0 
0.15 

1.0 

1.0 
0.25 

0.25 
0.4 

0.25 
0.4 

0.8 

0.8 

0.8 

0.8 

0.65 

0.65 

1.3 
2.6 

150 
500 

1.3 150 8 
2.6 500 

1.2 
2.0 

1.2 
2.0 

1.2 
2.0 

1.2 
2.0 

1.5 

1.5 

1.5 

1.5 

1.0 
1.3 
2.0 
20 

1.0 
1.3 
2.0 
20 

1.0 
1.3 
2.0 
20 

1.0 
1.3 
2.0 
20 

2.0 
1.1 

2.0 
1.1 

2.0 

2.0 
1.0 

0.65 
0.95 

0.85 
0.95 

50 10 
300 

50 10 
300 

50 10 
500 

50 
500 

150 

150 

150 

150 

50 
150 
300 
500 

50 
150 
300 
500 

50 
150 
300 
500 

50 
150 
300 
500 

300 
50 

300 
50 

300 

300 
50 

10 
50 

10 
50 

10 

10 

10 

10 

10 

20 

10 

4.5 

4.5 

200 50 

200 - 50 

130 50 

130 50 

130 50 

130 50 

200 50 

200 50 

200 50 

200 50 

200 50 

200 50 

200 50 

200 50 

100 50 

150 50 

200 20 

200 20 

200 10 

250 10 

toft 
(ns) 

Max 

200 

NF 
(dB) 

Max 

Test 
Condition 

Process 
No_ 

63 

63 

63 

63 

63 

63 

63 

63 

63 

63 

63 

63 

63 

63 

63 

63 

63 

63 

66 

66 















illS N-Channel FETs 

switches 
BVGSS 

IGSS lOSS IO(off) Vp(off) Ciss Crss rds(on) tan toff 
Type Case +BVOGO (nAI (mA) (nA) (V) (pF) (pF) (ohmsl (nsl (nsl Process 

No. Style (V) No. 

Min 
Max Min Max Max Max Max Max Max Max Max 

2N3824 TO·72 50 0.1 0.1 8 6 3 250 55 

2N3966 TO·72 30 0.1 2 0.1 6 6 1.5 220 100 50 

2N3970 TO-18 40 0.25 50 150 0.25 10 25 6 30 20 30 51 

2N3971 TO-18 40 0.25 25 75 0.25 5 25 6 60 30 60 51 

2N3972 TO-18 40 0.25 5 30 0.25 3 25 6 100 80 100 51 

2N4091 TO-18 40 0.2 30 0.2 10 16 5 30 25 40 51 

2N4092 TO-18 40 0.2 15 0.2 7 16 5 50 35 60 51 

2N4093 TO-18 40 0.2 8 0.2 5 16 5 80 60 80 51 

2N4391 TO-18 40 0.1 50 150 0.1 10 14 3.5 30 20 35 51 

2N4392 TO-18 40 0.1 25 75 0.1 5 14 3.5 60 20 55 51 

2N4393 TO-18 40 0.1 5 30 0.1 3 14 3.5 100 20 80 51 

2N4856 TO-18 40 0.25 50 0.25 10 18 8 25 9 25 51 

2N4856A TO·18 40 0.25 50 0.25 10 10 4 25 8 20 51 

2N4857 TO-18 40 0.25 20 100 0.25 6 18 8 40 10 50 51 

2N4857A TO-18 40 0.25 20 100 0.25 6 10 3.5 40 10 40 51 

2N4858 TO-18 40 0.25 8 80 0.25 4 18 8 60 20 100 51 

2N4858A TO-18 40 0.25 8 80 0.25 4 10 3.5 60 16 80 51 

2N4859 TO-18 30 0.25 50 0.25 10 18 8 25 9 25 51 

2N4859A TO-18 30 0.25 50 0.25 10 10 4 25 8 20 51 

2N4860 TO-18 30 0.25 20 100 0.25 6 18 8 40 10 50 51 

2N4860A TO-18 30 0.25 20 100 0.25 6 10 3.5 40 10 40 51 

2N4861 TO-18 30 0.25 8 80 0.25 4 18 8 60 20 100 51 

2N4861A TO-18 30 0.25 8 80 0.25 4 10 3.5 60 16 80 51 

2N5432 TO-52 25 0.2 150 0.2 10 30 15 5 5 36 58 

2N5433 TO-52 25 0.2 100 0.2 9 30 15 7 5 36 58 

2N5434 TO-52 25 0.2 30 0.2 4 30 15 10 5 36 58 

2N5555 TO-92 EPOXY 25 1 15 10 10 5 1.2 150 10 25 50 

2N5638 TO-92 EPOXY 30 1 50 1 12 10 4 30 9 15 51 

2N5639 TO-92 EPOXY 30 1 25 1 8 10 4 60 14 30 51 

2N5640 TO-92 EPOXY 30 1 5 1 6 10 4 100 18 45 51 

2N5653 TO-92 EPOXY 30 1 40 1 12 10 3.5 50 9 15 51 

2N5654 TO·92 EPOXY 30 1 15 1 8 10 3.5 100 14 30 51 

KE4091 TO·loo EPOXY 40 1 30 1 10 16 5 30 25 40 51 

KE4092 TO·loo EPOXY 40 1 15 1 7 16 5 50 35 60 51 

KE4093 TO-to6 EPOXY 40 1 8 1 5 16 5 80 60 80 51 

KE4391 TO-to6 EPOXY 40 1 50 150 1 10 14 3.5 30 20 35 51 

KE4392 TO-lOS EPOXY 40 1 25 75 1 5 14 3.5 60 20 35 51 

KE4393 TO-to6 EPOXY 40 1 5 30 1 3 14 3.5 100 20 80 51 

KE4856 TO-to6 EPOXY 40 1 50 1 10 18 8 25 9 25 51 

KE4857 TO-to6 EPOXY 40 1 20 100 1 6 18 8 40 10 50 51 

KE4858 TO-lOS EPOXY 40 1 8 80 1 4 18 8 60 20 100 51 

KE4859 TO-l06 EPOXY 30 1 50 1 10 18 8 25 9 25 51 

KE4860 TO-to6 EPOXY 30 1 20 100 1 6 18 8 40 10 50 51 

KE4861 TO-to6 EPOXY 30 1 8 80 1 4 18 8 60 20 100 51 

NF510 TO-18 30 10 5 10 100 51 

NF511 TO-18 20 100 5 10 100 51 

NF580 TO-52 25 1 1 12 25 13 5 5 25 58 

NF581 TO-52 25 1 1 10 25 13 6 5 25 58 

NF582 TO-52 25 1 1 6 25 13 10 5 25 58 

NF583 TO-52 25 1 1 4 25 13 20 10 25 58 

NF584 TO-52 15 50 50 10 25 13 10 58 

NF585 TO-52 15 50 50 6 25 13 20 58 

NF4445 TO-52 25 3 150 3 10 50 25 5 35 35 58 

NF4446 TO-52 25 3 100 3 10 50 25 10 35 35 58 

NF4447 TO-52 20 3 150 3 10 50 25 6 35 35 58 

NF4448 TO-52 20 3 100 3 10 50 25 12 35 35 58 

NF5555 TO-72 25 1 15 10 10 5 1.2 150 10 25 50 

NF5638 TO-18 30 1 50 1 12 10 4 30 9 15 51 

NF5639 TO-18 30 1 25 1 8 10 4 60 14 30 51 

NF5640 TO-18 30 1 5 1 6 10 4 100 18 45 51 

NF5653 TO-18 30 1 40 1 12 10 3.5 50 9 15 51 

NF5654 TO-18 30 1 15 1 8 10 3.5 100 14 30 51 

TIXS41 TO-18 30 0.2 50 0.5 10 18 8 25 51 

TIS73 TO-looI:POXYt 30 2 50 2 10 18 8 25 9 25 51 

TlS74 TO-lOS EPOXYt 30 2 20 100 2 6 18 8 40 10 50 51 

TlS75 TO-to6 EPOXYt 30 2 8 80 2 4 18 8 60 20 100 51 

U1897E TO-lOS EPOXY *40 1 30 10 16 30 25 40 51 

U1898E TO·loo EPOXY *40 1 15 7 16 50 35 60 51 

U1899E TO-lOS EPOXY *40 1 8 5 16 80 60 80 51 

UC250 TO-18 30 1 50 150 10 25 30 51 

UC251 TO-18 30 1 7.5 75 6 25 75 51 

t Denotes pin configuration modified from original manufacturer. 
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N-Channel FETs 

general purpose amps 
NF 

.BVGSS 
IGSS lOSS Vfs Vp(off) Ciss Crss 

(dB) 

Tvpe Case 'BVOGO (nA) (mA) (jlmhos) (V) (pF) (pF) ('en in nV..jHz) 
Process 

No. Style (V) Max Min Max Min Max Max Max Max Max 
No. 

Min 

2N3069 TO·18 *50 1 2 10 1000 2500 10 15 4 52 

2N3070 TO·18 *50 1 0.5 2.5 750 2500 5 15 4 52 

2N3071 TO·18 *50 1 0.1 0.6 500 2500 2.5 15 4 52 

2N3365 TO·18 *40 5 0.8 4 400 2000 12 15 52 

2N3366 TO·18 *40 5 0.2 1 250 1000 7 15 52 

2N3367 TO·18 *40 5 0.25 100 1000 2.5 15 52 

2N3368 TO·18 *40 5 2 12 1000 4000 12 20 52 

2N3369 TO·18 *40 5- 0.5 2.5 600 2500 7 20 52 

2N3370 TO·18 *40 5 0.1 0.6 300 2500 3.5 20 52 

2N3436 TO·18 *50 0.5 3 15 2500 10000 10 18 2 52 

2N3437 TO·18 *50 0.5 0.8 4 1500 6000 5 18 2 52 

2N3438 TO·18 *50 0.5 0.2 1 800 4500 2.5 18 2 52 

2N3819 TO·106 EPOXYt 25 2 2 20 2000 6500 8 8 4 50 

2N3967 TO·72 30 0.1 2.5 10 1600 2400 5 5 1.3 1.5 50 

2N3967A TO·72 30 0.1 2.5 10 1600 2400 5 5 1.3 1.5 50 

2N3968 TO·72 30 0.1 1 5 1400 2000 3 5 1.3 1.5 50 

2N3968A TO·72 30 0.1 1 5 1400 2000 3 5 1.3 1.5 50 

2N3969 TO·72 30 0.1 0.4 2 950 1450 1.7 5 1.3 1.5 50 

2N3969A TO·72 30 0.1 0.4 2 950 1450 1.7 5 1.3 1.5 50 

2N4220 TO·72 30 0.1 0.5 3 1000 4000 4 6 2 55 

2N4220A TO·72 30 0.1 0.5 3 1000 4000 4 6 2 2.5 55 

2N4221 TO·72 30 0.1 2 6 2000 5000 6 6 2 55 

2N4221A TO·72 30 0.1 2 6 2000 5000 6 6 2 2.5 55 

2N4222 TO·72 30 0.1 5 15 2500 6000 8 6 2 55 

2N4222A TO·72 30 0.1 5 15 2500 6000 8 6 2 2.5 55 

2N4302 TO·1G6 EPOXY *30 1 0.5 5 1000 4 6 3 2 55 

2N4303 TO·l06 EPOXY *30 1 4 10 2000 6 6 3 2 55 

2N4304 TO·l06 EPOXY *30 1 0.5 15 1000 10 6 3 3 55 

2N5163 TO·l06 EPOXY 25 10 1 40 2000 9000 8 20 5 50 

2N5358 TO·72 40 0.1 0.5 1 1000 3000 3 6 2 *115 55 

2N5359 TO·72 40 0.1 0.8 1.6 1200 3600 4 6 2 *115 55 

2N5360 TO·72 40 0.1 1.5 3 1400 4200 4 6 2 '115 55 

2N5361 TO·72 40 0.1 2.5 5 1500 4500 6 6 2 "115 55 

2N5362 TO·72 40 0.1 4 8 2000 5500 7 6 2 *115 55 

2N5363 TO·72 40 0.1 7 14 2500 6000 8 6 2 '115 55 

2N5364 TO·72 40 0.1 9 18 2700 6500 8 6 2 '115 55 

2N5457 TO·92 EPOXY 25 1 1 5 1000 5000 6 7 3 55 

2N5458 TO·92 EPOXY 25 1 2 9 1500 5500 7 7 3 55 

2N5459 TO·92 EPOXY 25 1 4 16 2000 6000 8 7 3 55 

El00 TO·l06 EPOXY 30 0.5 0.2 20 500 10 8 3 55 

El0l TO·l06 EPOXY 30 0.5 0.2 1 500 1.5 8 3 55 

E1Q2 TO·106 EPOXY 30 0.5 0.9 4.5 1000 4 8 3 55 

El03 TO·l06 EPOXY 30 0.5 4 20 1500 10 8 3 55 

MPF103 TO·92 EPOXY 25 1 1 5 1000 5000 6 7 3 55 

MPF104 TO·92 EPOXY 25 1 2 9 1500 5500 7 7 3 55 

MPF105 TO·92 EPOXY 25 1 4 16 2000 6000 8 7 3 55 

MPF109 TO·92 EPOXY 25 1 0.5 24 800 6000 8 7 3 2.5 55 

MPFll0 TO·92 EPOXYt 20 100 0.5 20 55 

MPFlll TO·92 EPOXYt 20 10 0.5 20 500 10 55 

NF520 TO·72 30 1 1 10 500 8 52 

NF521 TO·72 olO 1 0.1 2 500 8 52 

NF522 TO·72 20 10 1 10 500 8 52 

NF523 TO·72 20 10 0.1 2 500 8 52 

NF530 TO·18 30 1 1 10 500 8 52 

NF531 TO·18 30 1 0.1 2 500 8 52 

NF532 TO·18 20 10 1 10 500 8 52 

NF533 TO·18 20 10 0.1 2 500 8 52 

NF5457 TO·18 25 1 1 5 1000 5000 6 7 3 55 

NF5458 TO·18 25 1 2 9 1500 5500 7 7 3 55 

NF5459 TO·18 25 1 4 16 2000 6000 8 7 3 55 

KE4220 TO·l06 EPOXY 30 1 0.5 3 1000 4000 4 6 2 55 

KE4221 TO·106 EPOXY 30 1 2 6 2000 5000 6 6 2 55 

KE4222 TO·1G6 EPOXY 30 1 5 15 2500 6000 8 6 2 55 

TIS58 TO·92 EPOXY t 25 4 2.5 8 1300 4000 5 6 3 50 

UC714 TO·18 30 1 2 20 2000 6500 8 8 4 2 55 

t Denotes pin configuration modified from original manufacturer. 
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PARAMETER 

NF (spot) 

NF (spot) 

NF (spot) 

N F (wide band) 

hfe 

Ccb 

Ceb 

hFE 

hFE 

hFE 

hFE 

hFE 

hFE 

VCE(SAT) 

VCE(SAT) 

VBE(SAT) 

VBE(SAT) 

BVCEO 

BVCBO 

BVEBO 

ICBO 

lEBO 

Process 07 N PN Small Signal 

TEST CONDITIONS 

Ic = 10 pA, VCE = 5V, Rs = 10k, f = 100 Hz, 
PBW = 20 Hz 

Ic = 10pA, VCE = 5V, Rs = 10k, f =1 kHz 
PBW = 200 Hz 

Ic = 10 pA, VCE = 5V, Rs = 10k, f = 10 kHz, 
PBW = 2 kHz 

Ic = 10 pA, VCE = 5V, Rs = 10k, 
PBW = 15.7 kHz 

Ic = 500 pA, VCE = 5V, f = 20 MHz 

VCB = 5V 

VEB = 0.50V 

Ic = 1 pA, VCE =5V 

I C = 10 pA, V CE = 5V 

Ic == 100 pA, VCE = 5V 

Ic = 500 pA, VCE = 5V 

Ic=1mA,VCE=5V 

Ic=10mA,VCE=5V 

Ic=1 mA,IB =0.10mA 

I C = 10 mA, I B = 1 rnA 

I C = 1 rnA, I B = 0.1 rnA 

I C = 10 rnA, I B = 1 rnA 

Ic = 10 rnA 

Ic = 1000 pA 

Ic = 10 pA 

VCB = 45V 

VEB = 4V 

description 

Process 07 a nonoverlay, double diffused, silicon 
epitaxial device. 

application 

This device was designed for low noise, high gain 
general purpose amplifier applications. From 1 pA 
to 25 mA collector current. 

MIN TYP MAX UNITS NOTES 

3 10 dB 

3 dB 

3 dB 

3 dB 

5 7 

1.1 2.5 pF . TO-18 

4.5 6.0 pF TO-18 

20 200 200 

20 300 600 

20 350 800 

20 425 1000 

20 450 1000 

20 425 1000 

0.06 0.10 V 

0.08 0.15 V 

0.65 0.75 V 

0.70 0.85 V 

60 V 

60 V 

6 V 

10 nA 

10 nA 

35 























PARAMETER 

ts 

ton 

toft 

hfe 

Ccb 

CEB 

hFE 

hFE 

hFE 

hFE 

hFE 

hFE 

VCE(SAT) 

VCE(SAT) 

VBE(SAT) 

VBE(SAT) 

BVCEO 

BVCBO 

BVEBO 

leBo 

lEBO 

46 

Process 21 NPN High Speed Svvitch 

TEST CONDITIONS MIN 

IB1 = IB2 = Ic = 10 rnA 

IC = 10 rnA, IB1 = 3 rnA 

I c = 10 rnA, I B2 = 1 .50 rnA 

IC = 10 rnA, VCE = 10V, f = 100 MHz 5.0 

VCB = 5V 

VEB = 0.5V 

Ic=1rnA,VCE=1V 40 

I C = 10 rnA, V CE = 1 V 40 

Ic = 50 rnA, VCE = 1V 40 

Ic = 100 rnA, VCE = 1V 40 

Ic = 10 rnA, VCE = 0.35V 40 

Ie = 30 rnA, VCE = O.4V 40 

Ic = 10 rnA, IB = 1 rnA 

I C = 100 rnA, I B = 10 rnA 

Ic = 10 rnA, IB = 1 rnA 

Ic = 100 rnA, IB = 10 rnA 

Ic = 10 rnA 15 

Ic = 10 pA 40 

IE = 10 pA 4.5 

VCB = 25V 

VEB = 3V 

description 

Process 21 is an overlay, double diffused, gold 
doped silicon epitaxial device. 

application 

This device was designed for high speed saturated 
switching at collector currents of 10 to 100 rnA. 

TYP MAX UNITS NOTES 

7 13 ns Fig. 1 

9 12 ns Fig.2 

10 18 ns Fig. 2 

7.0 

2.0 4.0 pF TO-18 

4.0 5.0 pF TO-18 

70 200 

70 200 

60 200 

50 200 

65 200 

60 200 

0.14 0.2 V 

0.20 0.5 V 

0.80 0.85 V 

1.0 1.5 V 

17 V 

60 V 

5.5 V 

50 nA 

50 nA 









PARAMETER 

ts 

ton 

toff 

COb 

Ceb 

hfe 

hFE 

hFE 

hFE 

hFE 

hFE 

hFE 

VCE(SAT) 

VCE(SAT) 

VCE(SAT) 

VBE(SAT) 

VBE(SAT) 

VBE(SAT) 

BVCBO 

BVCEO 

BVEBo 

ICBO 

lEBO 

50 

Process 22 NPN Small Signal 

TEST CONDITIONS 

Ic = 10 mA, IBl = IB2 = 10 mA 

Ic = 300 mA, IBl = IB2 = 30 mA 

Ic = 300 mA, IBl = IB2 = 30 mA 

VCB = 5V 

VEB = 0.5V 

Ic = 30 mA, VCE = 10V, f = 100 MHz 

VCE = 1V, 10 mA 

V CE = 1 V, Ie = 30 mA 

VCE = 1V, Ie = 100 mA 

VCE = 1V, Ie = 300 mA 

VCE = O.4V, Ic = 30 mA 

VCE = 0.5V, Ic = 100 mA 

I C = 30 mA, I B = 3 mA 

Ic = 100 mA, IB = 10 mA 

Ic = 300 mA, IB = 30 mA 

Ic = 30 mA, IB = 3 mA 

I C = 100 mA, I B = 10 mA 

I C = 300 mA, I B = 30 mA 

Ic = 100 J.LA 

Ic = 10 mA 

IE = 100J.LA 

VCB = 20V 

V EB = 3V 

description 

Process 22 is an overlay, double diffused, gold 
doped silicon epitaxial device. 

MIN 

3.5 

20 

20 

20 

15 

20 

20 

40 

15 

5.0 

application 

This device was designed for high speed logic and 
core driver appl ications to 300 mAo 

TVP MAX UNITS NOTES 

12 18 ns Fig. 2 

10 18 ns Fig. 1 

18 30 ns 

3.2 5.0 pF TO-18 

6.2 8.0 pF TO-18 

7.0 10.0 

50 150 

50 150 

48 150 

30 120 

50 150 

50 150 

0.14 0.20 V 

0.20 0.28 V 

0.40 0.50 V 

0.80 0.95 V 

0.92 1.2 V 

1.1 1.7 V 

50 V 

18 V 

5.7 V 

50 nA 

50 nA 















PARAMETER 

ton 

toft 

hfe 

Ccb 

Ceb 

hFE 

hFE 

hFE 

hFE 

hFE 

hFE 

hFE 

hFE 

VCE(SAT) 

VCE(SAT) 

VCE(SAT) 

VCE(SAT) 

VCE(SAT) 

VCE(SAT) 

V8E(SAT) 

V8E(SAT) 

V8E(SAT) 

V 8E(SAT) 

V8E(SAT) 

V8E(SAT) 

BVCEO 

BVC80 

BVE80 

IC80 

IE80 

Process 25 N PN Small Signal 

.-, .004 -

TEST CONDITIONS MIN 

Ic = 500 rnA, 181 = 50 rnA 

IC = 500 rnA, 182 = 50 rnA 

Ic = 50 rnA, VCE = 10V, f = 100 MHz 2.5 

VC8 = 10V 

VE8 = 0.5V 

Ic = lOrnA, V CE = 1 V 40 

Ic = 100 rnA, VCE = 1V 60 

Ic = 300 rnA, VCE = lV 35 

Ic = 500 rnA, VCE = lV 25 

Ic = 800 rnA, VCE = 1V 20 

Ic = lA, VCE = lV 15 

Ic = 800 rnA, VCE = 2V 25 

Ic = lA, VCE = 5V 25 

Ic = 10 rnA, 18 = 1 rnA 

I C = 100 rnA, 18 = lOrnA 

IC = 300 rnA, 18 = 30 rnA 

Ic = 500 rnA, 18 = 50 rnA 

IC = 800 rnA, 80 rnA 

IC=lA,18=100rnA 

Ic = 10 rnA, 18 = 1 rnA 

I C = 100 rnA, 18 = lOrnA 

I C = 300 rnA, 18 = 30 rnA 

IC = 500 rnA, 18 = 50 rnA 

Ic = 800 rnA, 18 = 80 rnA 

I C = 1 A, 18 = 100 rnA 

IC = 10 rnA 30 

Ic = 100 J..lA 50 

IC = 10 J..lA 5.5 

VC8 = 40V 

VEB = 4V 

descri ption 
Process 25 is an overlay double diffused, gold 
doped silicon epitaxial device. 

application 
This device was designed for high speed core driver 
applications . 

TYP MAX UNITS NOTES 

12 35 ns Fig.1 

50 60 ns Fig.1 

4.25 

5 10 pF 

45 55 pF 

60 120 

90 150 

65 120 

50 100 

28 40 

25 35 

38 60 

40 60 

0.155 0.20 V 

0.155 0.20 V 

0.240 0.40 V 

0.350 0.50 V 

0.50 0.80 V 

0.70 1.20 V 

0.66 0.70 V 

0.77 0.85 V 

0.88 1.20 V 

0.95 1.20 

1.10 1.50 V 

1.18 1.70 V 

50 60' V 

100 140 V 

6.5 7.0 V 

1.0 J..lA 

1.0 J..lA 

57 







PARAMETER 

NF (spot) 

hfe 

C cb 

Ceb 

hFE 

hFE 

hFE 

hFE 

hFE 

VCE(SAT) 

VCE(SAT) 

VBE(SAT) 

VBE(SAT) 

BVCEO 

BVCBO 

BVEBo 

ICBO 

lEBO 

60 

Process 26 N PN Small Signal 

TEST CONDITIONS MIN 

Ic = 200 pA, VCE = 5V 
Rs = 2k, f = 1 kHz, PBW = 200 Hz 

Ic = 10 rnA, VCE = 10V 
2 

f = 100 MHz 

VCB = 10V 

V EB = .5V 

Ic = 10pA, VCE = 10V 20 

Ic = 100 pA, VCE = 10V 20 

I C = 1 rnA, V CE = 10V 20 

Ic = 10 rnA, VCE = 10V 20 

Ic = 50 rnA, VCE = 10V 10 

I C = 1 rnA, I B = .1 rnA 

Ic = 10 rnA, IB = 1 rnA 

I C = 1 rnA, I B = .1 rnA 

I C = 10 rnA, I B = 1 rnA 

Ic=10mA 40 

Ic = 100 pA 40 

IE = 10 pA 5 

VCB = 20V 

V EB = 3V 

description 

Process 26 is a nonoverlay double diffused, sili­
con device. 

application 

This device was designed for use as a general 
purpose amplifier useful to 100 MHz. 

TYP MAX UNITS NOTES 

1.5 4 dB 

4 

2.0 3.5 pF TO-92 

7.0 10 pF 

50 

80 

100 

120 400 

130 

0.2 V 

0.45 2 V 

0.65 0.80 V 

0.8 1.0 V 

V 

V 

V 

50 nA 

50 nA 







PARAMETER 

NF (wide band) 

NF (spot) 

Ccb 

Cob 

Cib 

fT 

ton 

toft 

hFE 

hFE 

hFE 

hFE 

VCE(SAT) 

VBE(SAT) 

BVCBO 

BVCEO 

BVEBo 

ICBO 

lEBO 

Process 27 NPN Small Signal 

TEST CONDITIONS MIN 

VCE = 5, Ic = 100 t-tA, faw = 15.7 kHz 

VCE =5V, Ic = 100t-tA,f= 1 kHz 

Rs = 1k 

V CB = 1 OV, f = 1 MHz 

V CB = 1 OV, f = 1 MHz 

VEB = 0.50V, f = 1 MHz 

VCE = 10V, Ic = 10 mA 100 

VCE = 10V, IC = 10 mA, IB1 = 1 mA 30 

VCE = 10V, Ic = 10 mA, IB2 = 1 mA 400 

V CE = 1 OV, I C = 100 t-tA 50 

V CE = 1 OV, I C = 1 mA 50 

VCE = 10V, Ic = 10 mA 50 

VCE = 10V, Ic = 50 mA 50 

I C = 10 mA, I B = 1 mA 

Ic = 10 mA, IB = 1 mA 

Ic = 100 t-tA 50 

Ie = 10 mA 30 

IE = 10 t-tA 5.0 

VCB = 40 

VEB = 4.0 

description 

Process 27 is a nonoverlay, double diffused, 
silicon epitaxial device. 

application 
This device is designed for general purpose am­
plifier and switch useful from audio to RF 
frequencies. 

TYP MAX UNITS NOTES 

1.5 dB 

1.5 3.0 dB 

2.0 2.5 pF TO-18 

2.5 3.0 pF TO-18 

5.5 7.0 pF TO-18 

500 MHz 

40 50 ns 

600 700 ns 

200 500 

220 500 

250 500 

240 500 

0.055 0.10 V 

0.770 1.0 V 

70 V 

50 V 

6.5 V 

50 nA 

50 nA 

63 











PARAMETER 

GTE 

NF 

PO 

PO 

hfe 

Ccb 

Ceb 

hFE 

hFE 

hFE 

hFE 

VCE(SAT) 

VCE(SAT) 

VBE(SAT) 

VBE(SAT) 

BVCEO 

BVcBo 

BVEBo 

IcBo 

lEBO 

68 

Process 43 N PN Small Signal 

TEST CONDITIONS MIN 

f = 200 MHz, Ic = 5 rnA, VCE = 10V 15 

f=60MHz, Ic=1 mA,VCE =10V 
Rs = 200n 

f = 500 Ml:iz, Ic = 8 rnA, VCE = 15V 30 

f = 900 MHz, Ic = 8 rnA, VCE = 15V 3 

Ic = 4 rnA, VCE = 10V, f = 100 MHz 6 

V CB = 10V 

V EB = .5V 

Ic = 100 MA, VCE = 1V 10 

Ic = 1 rnA, VCE = 1V 20 

Ic= 10 rnA, VCE = 1V 20 

Ic=5mA,VCE=10V 20 

Ic = 1 rnA, I B = .1 

I C = 10 rnA, I B = 1 rnA 

I C = 1 rnA, I B = .1 rnA 

I C = 10 rnA, I B = 1 rnA 

Ic = 3 rnA 15 

Ic = 100 MA 30 

IE = 10 MA 3 

VCB = 15V 

VCB = 3V 

description 

Process 43 is an overlay double diffused, silicon 
epitaxial device 

application 
This device was designed for use as R F amplifiers 
and UHF oscillators with collector current in the 
1 rnA to 20 rnA range. 

TYP MAX UNITS NOTES 

18 dB 

3 5 dB 

35 mW 

7 mW 

9 

1.5 2.5 pF TO-18 

1.4 2.0 pF Pkg 

20 

35 

45 150 

100 200 

0.20 0.30 V 

0.25 0.40 V 

0.75 0.85 V 

0.85 0.95 V 

22 V 

45 V 

5.2 V 

50 nA 

50 nA 









PARAMETER 

NF 

PG 

NF 

PG 

AGC 

AGC 

Ccb 

hfe 

hFE 

VCE(SAT) 

VBE(SAT) 

BVCEO 

BVcBo 

BVEBo 

ICBO 

lEBO 

72 

Process 44 NPN AGC-RF Amplifier 

TEST CONDITIONS MIN 

f = 200 MHz, Ic = 2 mA, VCE = 10V, 
Rs = 50n 

f = 200 MHz, Ic = 2 mA, VCE = 10V, 
20 

Rs = 50n 

f = 45 MHz, Ic = 2 mA, VCE = 10V, 
Rs = 50n 

f = 45 MHz, Ic = 2 mA, VCE = 10V, 
23 

Rs = 50n 

f = 200 MHz, V AGC at 30 dB Down 4.0 

f = 45 MHz, V AGC at 30 dB Down 4.5 

VCB = 10V 

VCE = 10V, Ic = 4 mA, Ic = 100 MHz 3.75 

Ic=4mA,VCE=10V 20 

Ic=10mA,IB=5mA 

Ic = 10 mA, IB = 5 mA 

Ic = 1 mA 20 

Ic = 100 J,lA 20 

IE = 10J,lA 3 

VCB = 15V 

VEB = 2V 

description 

Process 44 is an overlay double diffused, silicon 
device. 

application 

This device was designed for use as a low noise 
VHF amplifier with forward AGC capability. 

TYp· MAX UNITS NOTES 

2.5 3.3 dB Fig. 1 

24 27 dB Fig. 1 

3.0 5.0 dB Fig. 2 

25 30 dB Fig.2 

4.5 5.0 V Fig. 1 

5.0 5.5 V Fig. 2 

0.35 0.50 pF TO-72 

5.0 8.0 

60 200 

2.0 3.0 V 

0.85 0.92 V 

V 

V 

10 nA 

10 nA 



















EMITTER 

PARAMETER 

Gpe 

Ccb 

goe 

hfe 

hFE 

VCE(SAT) 

BVCEO 

BVCBO 

BVEBO 

ICBO 

lEBO 

Process 46 NPN RF-IF Amplifier 

BASE 

TEST CONDITIONS MIN 

f = 45 MHz, VCE = 10V, Ic = 10 mA 25 

VCB = 10V 

f = 45 MHz, VCE = 10V, Ic = 10 mA 

Ic = 10 mA, VCE = 10V, f = 100 MHz 3.0 

Ic= 10 mA, VCE = 10V 20 

I C = 20 mA, I B = 1 mA 

Ic = 1 mA 30 

Ic = 100,uA 30 

Ic = 10,uA 3.0 

VCB = 30V 

V EB = 2V 

description 

Process 46 is an overlay double diffused, silicon 
epitaxial device. 

application 
This device was designed for linear amplifier appli­
cations at audio through R F frequencies. 

TYP MAX UNITS NOTES 

28 dB 

0.8 1.0 pF TO-92 

200 ,umho 

4.50 

70 200 

0.6 V 

V 

V 

V 

50 nA 

50 nA 

81 







PARAMETER 

Gpe 

NF 

Gve 

Gms 

Cib 

Ccb 

goe 

Yfe 

(}fe 

hfe 

hFE 

VCE(SAT) 

VBE(SAT) 

BVCEO 

BVcBo 

BVEBo 

ICBO 

lEBO 

84 

Process 47 NPN RF-IF Amplifier 

1------.015------.1 

TEST CONDITIONS MIN 

f = 200 MHz, VCE = 10V, Ic = 4 mA 19 

f = 200 MHz, VCE = 10V, Ic = 4 mA, 
Rs = 50[2 

f = 45 MHz, VeE = 15V, Ic = 7 mA 38 

f = 45 MHz, VeE = 15V, Ic = 7 mA 27 

VEB = 0.5V 

VCB = 15V 0.25 

f = 45 MHz, VeE = 15V, Ic = 7 mA 

f = 45 MHz, VeE = 15V, Ic = 7 mA 

f= 45 MHz, VeE = 15V, Ic = 7 mA 

f = 100 MHz, VCE = 15V, Ic = 7 mA 6 

VcE =15V,lc =7mA 40 

I C = 20 mA, I B = 1 mA 

Ic = 10 mA, IB = 5 mA 

Ic=10mA 30 

Ic = 100 pA 40 

IE = 10 pA 4.0 

VCB = 30V 

VEB = 3V 

description 
Process 47 is an overlay double diffused, silicon 
epitaxial device, with a Faraday shield diffusion. 

application 

This device was designed for application as an 
RF-I F amplifier for use to 300 MHz. Its primary 
application is as a third video I F in T.V. 

TYP MAX UNITS NOTES 

23 dB Fig. 2 

4.0 dB Fig. 2 

42 46 dB 

dB 

2.0 3.0 pF TO-92 

0.28 0.40 pF TO-92 

125 pmho 

130 mmho 

-25 Degrees 

10 

80 200 

1.0 3.0 V 

0.85 0.92 V 

45 V 

60 V 

5.5 

50 nA 

50 nA 









PARAMETER 

C cb 

hfe 

hFE 

hFE 

hFE 

VCE(SAT) 

VBE(SAT) 

Ceb 

BVCEO 

BVCBO 

BVEBO 

ICBO 

lEBO 

88 

Process 48 N PN High Voltage 
Video 0 utput 

t-----.036-----.-j 

BASE 

TEST CONDITIONS 

V CB = 20V 

f = 20 MHz, VCE = 100V 
Ic = 15 rnA 
I C = 1 rnA, V CE = 20V 

Ic = 10 rnA, VCE = 20V 

Ic = 30 rnA, VCE = 20V 

I C = 20 rnA, I B = 2 rnA 

Ic=20rnA,IB=2rnA 

VEB = 0.5V 

Ic = 5 rnA 

Ic = 100 IlA 

IE = 100 IlA 

VCB = 150V 

V EB = 6V 

MIN 

description 

Process 48 is a nonoverlay triple diffused, silicon 
device with a field plate. 

application 

This device was designed for application as a video 
output to drive color CRT. 

TYP MAX UNITS NOTES 

2.5 3.5 pF TO-39 

2.5 4.0 

15 50 

30 100 

30 100 

0.35 1.0 V 

0.74 0.85 V 

45 70 pF 

220 320 500 V 

220 320 500 V 

7.0 V 

100 nA 

100 nA 



















PARAMETER 

NF 

hfe 

Ceb 

Ccb 

hFE 

hFE 

hFE 

hFE 

hFE 

VCE(SAT) 

VCE(SAT) 

VBE(SAT) 

VBE(SAT) 

BVCEO 

BVCBO 

BVEBO 

ICBO 

lEBO 

Process 62 PNP Small Signal 

TEST CONDITIONS MIN 

VCE = 5V, Ic = 10J,lA, Rs = 10 kD, 
PBW = 15.70 kHz 

VCE = 5V, Ic = 500 J,lA, f = 20 MHz 5 

V EB = 0.5V 

V CB = 5V 

I C = 10 J,lA, V C E = 5V 50 

Ic = 100 J,lA, VCE = 5V 50 

Ic = 500J,lA, VCE = 5V 50 

Ic = 1 mA, VCE = 5V 50 

I C = 10 mA, V C E = 5V 50 

Ic = 1 mA, IB = O.lmA 

I C = 10 mA, I B = 1 mA 

Ic = 1 mA, IB = 0.1 mA 

Ic = 10 mA, I B = 1 mA 

Ic = 1 mA 60 

Ic = 100 J,lA 80 

IE = 10 J,lA 6 

VCB = 45V 

VEB = 5V 

description 

Process 62 is a nonoverlay double diffused, silicon 
epitaxial device. 

application 

These devices are designed for low level, high gain, 
low noise general purpose amplifier applications. 

TYP MAX UNITS NOTES 

1.20 3 dB 

6 

6 7 pF 

3 5 pF 

200 400 

250 500 

260 500 

270 500 

270 500 

0.05 0.10 V 

0.08 0.11 V 

0.60 0.70 V 

0.70 0.90 V 

80 V 

90 V 

7.50 V 

50 nA 

50 nA 
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PARAMETER 

ton 

toff 

ts 

COb 

C ib 

hfe 

hFE 

hFE 

hFE 

hFE 

VeE(SAT) 

VeE(SAT) 

VeE(SAT) 

VBE(SAT) 

VBE(SAT) 

VBE(SAT) 

BVeEo 

BVeBo 

BVEBo 

ICES 

Process 64 PNP High Speed Svvitch 

TEST CONDITIONS MIN 

Ie = 30 mA, IB1 = 3 mA 

Ie = 30 mA, IB2 = 3 mA 

le=IB1 =I B2 =10mA 

VeE = 5V 

V EB = 0.5V 

f = 100 MHz, Ie = 30 mA, VeE = 10V 8 

Ie = 1 mA 20 

le=10mA 30 

Ie = 30 mA 40 

Ie = 100 mA 30 

le=10mA 

Ie = 30 mA 

Ie = 100 mA 

le=10mA 

Ie = 30 mA 

Ie = 100 mA 

Ie = 10 mA 12 

Ie = 100 JlA 12 

IE = 10 JlA 4.50 

VeE = 10V 

description 

Process 64 is an overlay double diffused, gold 
doped silicon epitaxial device. 

application 

This device was designed for high speed saturated 
switching applications at collector currents to 
200 mAo 

TYP MAX UNITS NOTES 

10 20 ns 

15 25 ns 

15 20 ns 

3.0 4.5 pF TO-18 

5.0 6.0 pF TO-18 

12 

65 

95 

95 

85 

0.07 0.13 V 

0.11 0.19 V 

0.28 0.45 V 

0.80 0.92 V 

0.90 1.15 V 

1.10 1.50 V 

V 

V 

V 

50 nA 

103 









PARAMETER 

toff 

ton 

t5 

COb 

C ib 

hfe 

hFE 

hFE 

hFE 

hFE 

hFE 

hFE 

hFE 

VCE(SAT) 

VCE(SAT) 

VCE(SAT) 

VBE(SAT) 

VSE(SAT) 

VSE(SAT) 

BV CEO 

BVCBO 

BV ESO 

Icso 

Process 65 PN P High Speed Svvitch 

TEST CONDITIONS MIN 

Ic = 10 mA, IS2 = 1 mA 

Ic = 10 mA, IS1 = 1 mA 

Ic=ls1 =l s2 =10mA 

VCS = 5V 

V ES = .5V 

VCE = 10V, Ic = 10 mA, f = 100 MHz 6.5 

Ic=1mA,VcE=3V 20 

Ic=10mA,VcE=3V 20 

I c = 50 mA, V CE = 3V 20 

Ic = 100 mA, VCE = 3V 20 

I C = 1 mA, V CE = .5V 20 

Ic = 10 mA, VCE = .3V 20 

I C = 50 mA, V CE = 1 .OV 20 

Ic = 1 mA, Is = .1 mA 

I C = 10 mA, Is = 1 mA 

I C = 50 mA, Is = 5 mA 

Ic = 1 mA, Is = .1 mA 

I C = 10 mA, Is = 1 mA 

Ic = 50 mA, Is = 5 mA 

Ic = 3 mA 6 

Ic = 100 JiA 6 

Ic = 10 JiA 4.5 

Vcs = 3V 

description 

Process 65 is an overlay double diffused, gold 
doped, silicon epitaxial device. 

application 

This device was designed for very high speed 
saturate switching at collector currents to 50 mAo 

TYP MAX UNITS NOTES 

15 20 ns Fig. I 

11 15 ns 

15 20 ns 

2 3 pF TO-18 

2.5 3.5 pF 

13 

60 

85 

75 

60 

60 

67 150 

60 

0.07 0.13 V 

0.08 0.15 V 

0.25 0.50 V 

0.73 0.8 V 

0.88 0.95 V 

1.15 1.5 V 

13 V 

13 V 

V 

50 nA 

107 













PARAMETER 

ton 

toff 

COb 

C ib 

hfe 

NF (spot) 

hFE 

hFE 

hFE 

hFE 

hFE 

hFE 

VCE(SAT) 

VCE(SAT) 

VSE(SAT) 

VSE(SAT) 

BVCEO 

BVcso 

BVESO 

Icso 

IEso 

Process 67 PN P Medium Povver 

/ / / / / / / 

TEST CONDITIONS MIN 

Ic = 500 mA, IS1 = 50 mA 20 

Ic = 500 mA, IS2 = 50 mA 200 

VCS = 10V 

VES = 0.50V 

VCE = 10V, Ic = 50 mA, f = 100 MHz 1.5 

Ic = 100 MA, Rs = 1k, VCE = 10V, 
f = 1 kHz 

Ic = 0.10 mA 50 

Ic = 1.0 mA 50 

Ic = 10 mA 50 

Ic = 100 mA 50 

Ic = 500 mA 50 

Ic = 1A 25 

Ic = 150 rnA, Is = 15 mA 

Ic = 500 mA, Is = 50 mA 

Ie = 150 mA, Is = 15 mA 

Ie = 500 mA, Is = 50 mA 

Ic = 10 mA 60 

Ic = 100 MA 80 

IE = 10MA 5.0 

VCS = 60V 

VES = 4V 

description 

Process 67 is a nonoverlay double diffused silicon 
device. 

application 

This device is designed for general purpose ampli­
fier and switching applications at currents to one 
amp. 

TYP MAX UNITS NOTES 

25 60 ns 

250 400 ns 

14 18 pF TO-39 

80 100 pF TO-39 

2 

0.5 4 dB 

200 

220 

230 350 

220 

170 

150 

0.1 0.2 V 

0.25 0.4 V 

0.8 1.0 V 

0.95 1.2 V 

80 V 

120 V 

7.00 V 

50 nA 

50 nA 

113 
































