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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.

Hov)v 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
Fight—hand column of the Standard Specification sheets. The Process
Characteristics sheets are arranged in “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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Transistor Standard Parts List

TYPE PAGE TYPE PAGE TYPE PAGE TYPE PAGE

2N697 7 2N2453A 13 2N3015 1 2N3567 8
2N699 7 2N2483 5 2N3019 11 2N3568 1
2N706 1 2N2484 5 JAN2N3019 1M 2N3569 11
2N708 1 2N2509 5 JANTX2N3019 11 2N3576 15
2N718 7 2N2510 5 2N3020 11 2N3587 14
2N722 19 2N2511 5 2N3053 11 2N3638 20
2N744 1 2N2586 5 2N3069 29 2N3638A 20
2N753 1 2N2604 17 2N3070 29 2N3639 15
2N760 5 JAN2N2604 17 2N3071 29 2N3640 16
2N760A 5 2N2605 17 2N3072 20 2N3641 8
JAN2N760A 5 JAN2N2605 17 2N3073 20 2N3642 8
2N834 1 2N2639 13 2N3107 11 2N3643 8
2N869 15 2N2640 13 2N3108 11 2N3644 20
2N915 7 2N2641 13 2N3109 11 2N3645 20
2N917 3 2N2642 13 2N3110 11 2N3646 1
2N918 3 2N2643 13 2N3117 5 2N3665 11
JAN2NO918 3 2N2644 13 2N3120 20 2N3666 11
JANTX2N918 3 2N2657 11 2N3121 20 2N3680 14
2N929 5 2N2658 11 2N3133 20 2N3684 28
JAN2N929 5 2N2722 13 2N3134 20 2N3685 28
JANTX2N929 5 2N2890 11 2N3135 20 2N3686 28
2N929A 5 2N2891 11 2N3136 20 2N3687 28
2N930 5 2N2894 15 2N3209 15 2N3691 5
JAN2NO30 5 2N2894A 15 2N3248 15 2N3692 5
JANTX2N930 5 2N2903 13 2N3249 15 2N3693 3
2N930A 5 2N2903A 13 2N3250 15 2N3694 3
2N956 7 2N2904 19 2N3250A 15 2N3724 1
2N981 5 JAN2N2904 19 JAN2N3260A 15 2N3724A 1
2N995 15 JANTX2N2904 19 JANTX2N3250A 15 2N3725 1
2N1132 19 2N2904A 19 2N3251 15 2N3725A 1
2N1420 7 JAN2N2904A 19 2N3251A 15 2N3734 1
2N1711 7 JANTX2N2904A 19 JAN2N3251A 15 2N3735 1
2N2017 11 2N2905 19 JANTX2N3251A 15 2N3806 25
2N2102 11 JAN2N2905 19 2N3252 1 2N3807 25
2N2192 1 JANTX2N2905 19 2N3253 1 2N3808 25
2N2192A 11 2N2905A 19 2N3299 8 2N3809 25
2N2193 11 JAN2N2905A 19 2N3300 8 2N3810 25
2N2193A 1 JANTX2N2905A 19 2N3301 8 JAN2N3810 25
2N2195 11 2N2906 19 2N3302 8 2N3810A 25
2N2195A 11 JAN2N2906 19 . 2N3304 15 2N3811 25
2N2218 7 JANTX2N2906 19 2N3347 25 JAN2N3811 25
JAN2N2218 7 2N2906A 19 2N3348 25 © 2N3811A 25
JANTX2N2218 7 JAN2N2906A 19 2N3349 25 2N3819 29
2N2218A 7 JANTX2N2906A 19 2N3350 25 2N3821 28
JAN2N2218A 7 2N2907 19 2N3351 25 2N3822 28
JANTX2N2218A 7 JAN2N2907 19 2N3352 25 2N3823 28
2N2219 7 JANTX2N2907 19 2N3365 29 2N3824 27
JAN2N2219 7 2N2907A 19 2N3366 29 2N3903 8
JANTX2N2219 7 JAN2N2907A 20 2N3367 29 2N3904 8
2N2219A 7 JANTX2N2907A 20 2N3368 29 2N3905 20
JAN2N2219A 7 2N2913 13 2N3369 29 2N3906 20
JANTX2N2219A 7 2N2914 13 2N3370 29 2N3907 14
2N2221 7 2N2915 13 2N3436 29 2N3908 14
JAN2N2221 7 2N2915A 13 2N3437 29 2N3945 11
JANTX2N2221 7 2N2916 13 2N3438 29 2N3946 8
2N2221A 7 2N2916A 13 2N3444 1 2N3947 8
JAN2N2221A 8 2N2917 13 2N3451 15 2N3962 17
JANTX2N2221A 8 2N2918 13 2N3458 28 2N3963 17
2N2222 8 2N2919 13 2N3459 28 2N3964 17
JAN2N2222 8 2N2919A 13 2N3460 28 2N3965 17

JANTX2N2222 8 2N2920 13 2N3502 20 2N3966 14, 27
2N2222A 8 JAN2N2920 13 2N3503 20 2N3967 29
JAN2N2222A 8 JANTX2N2920 13 2N3504 20 2N3967A 29
JANTX2N2222A 8 2N2920A 13 2N3505 20 2N3968 29
2N2243 11 2N2972 13 2N3545 15 2N3968A 29
2N2243A 11 2N2973 13 2N3546 15 2N3969 29
2N2270 11 2N2974 13 2N3547 17 2N3969A 29
2N2369 1 2N2975 14 2N3548 17 2N3970 27
2N2369A 1 2N2976 14 2N3549 17 2N3971 27
JAN2N2369A 1 2N2977 14 2N3550 17 2N3972 27
JANTX2N2369A 1 2N2078 14 2N3563 3 2N4015 25
2N2411 15 2N2979 14 2N3564 3 2N4016 25’
2N2412 15 2N3011 1 2N3565 5 2N4017 25
2N2453 13 2N3012 15 2N3566 8 2N4018 25




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 -] BC170A 31 BSX46-16 34
2N4025 26 2N4971 21 BC1708B 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 BC1738B 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 BC1788 32 EN918 3
2N4126 21 2N5128 9 BC179 32 EN930 5
2N4134 3 2N5129 9 BC179A 32 EN956 9
2N41356 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 BC251B 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 BC261B 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 BCYS88 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 BC1078B 31 BF X65 33 FM3955A 30
2N4856 27 BC108 31 BF X84 33 FM3956 30
2N4856A 27 BC108A 31 BF X85 33 FM3957 30
2N4857 27 BC108B 31 BFX86 33 FM3958 30
2N4857A 27 BC108C 31 BFX87 33 KE3684 28
2N4858 27 BC109 31 BF X88 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 31 BF Y39-3 34 KE4092 27
2N4860A 27 BC115 31 BF Y50 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




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 o NF530 29 SE5024 3
KE4861 27 MPS3705 o NF531 29 SE5035 3
MPF 102 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
MPF110 29 MPS3827 9 NF4445 27 ST5025 3
MPF111 29 MPS6512 9 NF4446 27 ST5030 3
MPF112 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 -] 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 P1086E 30 uCc250 27
MPS3393 9 MPS6535 22 P1087E 30 uCc251 27
MPS3394 9 MPS6564 13 PF510 30 ucaso0 30
MPS3395 9 MPS6565 9 PF511 30 uC451 30
MPS3396 9 MPS6566 9 SE1001 3 uc714 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 NF510 27 SE4002 6

vi
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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



NN MIL-STD Qualif/TX Processing

MIL-S-19500 qualifications
’ 100% Process Condition
Detail X File or Date of | Approving | Part Included on High Temp‘ Stoorage
TP | Spec. oati No. |A 1| Agency | Mit-Std-701 24 Hr. 200°C
2N760A | 218 19500106968 3/4/69 | DESC x | .
2N918 301 X 19600-1162-67 | 2/21/68 DESC X
2N929 253 x 6724 4/9/65 | DESC Temp. Cycling
2N930 253 X 6726 4/9/65 DESC X 0 o
2N2218 | 261 x 6935 10/6/67 | DESC x 10 Cycles -65°C t0 200°C
2N2218A | 251 X 6921 10/6/67 | DESC X Min. of 15 min. in each
2N2219 | 251 X 6936 10/6/67 DESC X
2N1219A 251 X 6922 10/6/67 DESC X EXtreme
2N2221 255 X 6937 10/9/67 DESC X I
2N2221A( 255 X 8923 10/9/67 DESC X
2N2222 | 256 X 6938 10/9/67 | DESC x N
2N2222A| 266 X 6924 10/9/67 | DESC X Reverse Bias Burn-in
2N2369A] 317 X 19500-161-68 |4/26/68 | DESC X VCB per Spec (PNP only)
2N2604 | 354 7066 10/27/66| AMSES X Omu
2N2605 | 354 7067 10/27/66| AMSES X 12hr.175°C
22004 | 290 x 6939 10/17/67| DESC X
2N2904A| 200 X 6940 10/17/67| DESC X I
2N2905 | 290 X 6941 10/17/67} DESC X
2N2905A | 290 X 6942 10/17/67| DESC X Acceleration
2N2906 | 29 X 6943 10/17/67{ DESC A " .
2N2906A é9| X 6944 10/17/67| DESC X Y' orientation
2N2907 | 291 x 6945 10/17/67| DESC x 20,000 G min,
2N2907A( 291 X 2946 10/17/67| DESC X
2N2920 | 355 x 7124 1/5/67 | DESC x I
2N3019 | 391 X 19500-356-68 |5/19/69 | DESC X
2N3250A| 323A x 19500-1204-69{6/19/70 | DESC ; ;
2N32514( 323A X 19500-1204-69  6/19/70 | DESC Fine + Gross Hermetic
2N3810 | 366 X 19500106568 {5/28/69 | DESC X Seal Tests per spec
2N38t11 366. X 19500-1065-68 | 5/28/69 DESC X
100% Burn-in
TX processihg Measurement of specified .
parameters per spec.
The 100% reliability pre-conditioning on JAN TX 168 hr. Operating Life
parts (vs. no pre-conditioning of JAN parts) has at Max. rated conditions
resulted in a significant improvement in field I
reported failure rates. Measurement of Parameters
National Semiconductor also offers TX type reli- to determine delta per spec
ability processing on all device types per above
flow plan. Inspection Test to Verify LTPD
For further information concerning TX type . | !
processing, contact your National Field Represen- Group A — Electrical
tative. . Test per Spec
Group B
1. Environmental Testing
2. High Temp. Life
Production Process 3. Steady State Operation Life
L Raw Material ] ‘Group C
l . per Spec
Factory Processing
Visual Inspection per GWS
1000*
| *Patterned after Visual Criteria of Mil-Std-883.
Lﬁi‘;ﬁ:’;ﬂ:ﬁ;g’gﬁ > **Reverse Bias Burn-in is restricted to PNP devices
only on current JAN-TX specs.
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NS Field Effect Transistor Ap‘plication Guide

National Semiconductor manufactures a broad
line of silicon Junction Field Effect Transistors
(JFETs). National’s JFETs provide excellent per-
formance in many areas such as RF amplifiers,
analog switching, low input current ampilifiers,
low noise high impedance amplifiers and outstand-

ing matched duals for operational amplifiers input
applications.

The following chart is a guide to enable the user to
determine what parameters are important in each
application. i

APPLICATIONS AND THEIR PARAMETERS
LISTED IN APPROXIMATE ORDER OF IMPORTANCE

Low LOW HIGH
FREQUENCY NOISE FREQUENCY DIFFERENTIAL ANALOG DIGITAL
AMPLIFIER AMPLIFIER AMPLIFIER AMPLIFIER SWITCHING SWITCHING
Yis e, and ip Re(Yss) Vgst - Vasa! Rpsion) Rbos(on)
Ibss NF Re(Y;s) ANgsq - Vgsa! Ib(orF) Ves(oFF)
Vaes(oFF) Yis NF AT Ciss ton + tofs
Ciss Ipss Crss ligy - lg2! Crss Ciss
Crss VGs(oFF) Re(Y,s) e Ves(oFF) Crss
Ipss Yis
Vas(oFF; Yis1/Yis2
IYos1 - Yoszl

For any particular JFET product type, Vgs(oFF).
Yts(o) and Ipgg can be used to calculate circuit
bias conditions and gain within reasonable accu-
racy. For instance, if Vgg(offF) and lpgs are

known, Y¢g0) (Yss at zero gate source volitage)
can be calculated. The actual devices will deviate
slightly from the theoretical formulae listed below.

FORMULAE USED TO ENABLE CALCULATION OF PARAMETERS
FROM DATA SHEET INFORMATION

- Vo )2 . .
Ip = lpss |1 ——— ] — Variation of drain
GS(OFF) current with gate
bias.
Vg .. .
Yis= Yegio) {1 — — Variation of g,, with
GS(OFF) gate bias.

2 = Yf52 . e .
Y = I Ip — Variation of g,,, with
Dss drain current.

21
VGs(oFF) = v bSs — Pinch-off voltage in
fs(o) terms of lpgs and

Ymo-

VGS(OFF) = 146VG @ — Pinch-off voltage

Ip =0.1 Ipss in terms of Vg at
a drain current of
L
10 'Dss
|
Ip = Vps?2 v DSS 5 — Focus of point
GS(OFF)

where the triode
(VVR) region ends
and linear region
starts.

KV 2
DSEI v GS(OFF) Vo) Variation of drain
DSSIYGS(OFF) = VG!  registance in the

triode region in
terms of Ipgg and
Vp with gate bias.

K=05-09







saturated switches

NPN Transistors

V, V, V| [} V, V, 1, C . tof NF
" Case cso | Vceo | Veso | 'ceo N . v CE(sst)  VBE(sat) c ob T ) t Tost | Process
Me style W [ v v eme S8 LFE e € g TRl W e W @y | bR | @S] s | @8 | conition| No.
Min | Min | Min | Max fin- Max— {m Max  Min  Max Max | Min Max Max | Max
2N706 T0-18 25 15 3 500 15 20 - 10 1 06 - 0.9 10 6 200 10 - 21
2N708 To-18 40 15 5 | 2 20 [30 120 10 1 04 072 08 10 6 | 300 10 |- 22
2N744 TO-18 20 12 5 | 10ua 20 |20 - 10 oz | - 065 085 10 5 | 282 10 | 22 21
0 120 10 0.35 - 15 100
20 - 100 1
2N753 T0-18 % 15 s |- - |40 120 10 1 06 - 09 10 5 | 200 0 |- 21
2N834 TO-18 40 - s |s0 20 [25 - 10 1 025 - 09 10 4 | 30 10 | s 21
2N2369 To-18 40 15 45400 20 [a0 120 10 1 025 07 08 10 4 | s00 10 |18 1 21
20 - 1o 2
2N2369A | TO18 40 15 4540 20 lao 120 10 035 | 02 07 o8 10 4 | s00 10 |18 1 2
0 - 100 1 05 - 16 100
JANZN2369A | TO-18 0 15 45|30 20 {40 120 10 03| 02 07 o8 10 4 |s00 - 10 |18 1 2
30 120 30 04 025 - 115 30
0 120 10 1 05 - 16 100
20 120 100 1
JANTX2N2369A | TO-18 20 15 45 400 20 a0 120 10 035 | 030 07 085 10 4 | s00 10 |18 1 2
40 120 10 1 025 - 115 30
3 120 3 04 050 - 16 100
20 120 100 1
2N3011 TO-18 30 12 5 - - 30 120 10 0.35 0.2 0.72 087 10 4 400 20 20 2
12 - 100 1 05 - 16 100
MN3015 T05 60 30 5 |20 30 Ja 120 150 10 04 - 12 150 | 8 %0 - 50 |60 2 2
(Lo-Profile) Ices 0 - 00 07 10 - 16 500
2N3252 105 60 30 5 [s00 40 f30 - 150 1 03 - 10 150 | 12 | 200 - 10 |30 3 2
{Lo-Profite) 30 9 500 1 05 07 13 500
% - 1000 5 10 - 18 100
2N3253 TO-5 75 40 5 500 60 25 - 150 1 0.35 - 1.0 150 12 178 - 50 30 3 25
{Lo-Profile) % 75 375 1 06 - 07 500
20 - %0 5 12 - 18 1000
2N3444 705 80 50 5 |so0 60 20 - 150 1 035 - 10 50 | 12 | 180 - s0 |30 4 25
(Lo-Profile} 20 60 500 1 0.6 07 13 500
PR 1000 5 12— 18 1000
2N3646 70-106 40 15 5 |so 20 |30 120 30 04 02 075 095 30 s | 3s0 0 |2 5 22
% - 100 05 028 - 12 100
15 - 0 1 05 - 17 300
2N3724 T0-5 50 30 6 | 1704 40 |60 180 100 1 02 - o086 100 ) 12 | 300 - 50 |60 3 25
{Lo-Profile} 0 - 300 1 026 - 076 10
0 - 1000 5 032 - 11 300
0 - 10 1 042 09 12 500
% - 800 2 065 - 15 800
076 - 17 1000
2n3724A | TOS 50 30 6 |s0 40 J30 - 10 1 025 - 076 10 12 | 300 - 50 |60 4 25
{Lo-Profite) 60 150 100 1 02 - 086 100 50 6
w0 - 300 1 032 - 11 300
% - 50 1 042 09 12 500
0 - g0 2 065 - 13 800
0 - 1000 5 076 09 14 1000
% - 1500 5
2N3725 105 80 50 6 |170a 60 |60 150 100 1 025 - 076 10 10 | 300 50 | 60 3 25
(Lo-Profile) w0 - 30 1 04 - 11 300
3B - 500 1 052 09 12 500
0 - 10 1 08 - 15 800
20 - 800 2 095 - 17 1000
25 - 1000 5
N3725A | Tos 80 50 6 |[s00 e 30 - 10 1 02% - 076 10 10 |30 - so [eo 4 2
(Lo-Profite) 60 150 100 1 026 - 086 100 50 6
40 - 300 1 04 - 11 300
- 500 1 052 09 12 500
% - 800 2 08 - 13 800
% 1000 5 09 09 14 1000
20 1500 5
2N3734 105 50 30 5 - 10 1 02 - 08 10 | 9 |30 - s0 |60 6 25
{Lo-Profile) w0 - 150 1 03 - 10 150
3B - 500 1 05 - 12 500
30 120 1000 16 09 09 14 1000
30 - 1500 5
2N3735 105 75 50 5 |20 40 |35 - 10 1 02 - 08 10 | s |m - s0 |eo 6 2
{Lo-Profile) icEx 0 - 150 1 03 - 10 150
B - 50 1 05 - 12 500
20 8 1000 18 09 08 14 1000
20 1500 5
24274 TO-106 30 12 a5 | - -l 120 10 1 02 072 085 10 4 | 400 10 |12 7 21
- 100 1 05 - 16 100
2N4275 T0-106 40 15 45 | - - |30 120 10 1 02 072 08 10 4 | 400 10 |12 7 2
18 - 100 1 05 - 16 100
2N5134 T0-106 20 10 35|40 15 [20 150 10 1 025 07 09 10 4 | 20 10 |18 7 21
15 - 30 0.4
MPS706 TO-92 15 15 3 |s0 15 |20 - 10 1 06 - 03 10 6 | 200 - 10|75 8 21
MPS834 T0-92 40 5 |s0o 20 |2 - 10 1 025 - 09 10 a |30 -~ 10|30 9 21
0.4 50
MPS2369 | TO-02 40 15 45 1400 20 |40 120 10 1 025 07 085 10 4 |50 - 10 8 21
20 - 100 2
mps2714 | To-92 500 18 |75 225 2 45 03 06 13 50 22

Test Conditions:
1. lc=10mA,lg1 =3 mA,
lg2=16mA

2. Ig =300 mA, Vg = 25V,

i1 =lg2=30mA

3. Ic =500 mA, Vcg = 26V,

4,

Igy = Ig2 =50 mA

I = 500 mA, Vg = 30V,

Igt =1g2 =50 mA

6. Ig =300 mA, Ig1 = Ig2 = 30 mA

6. Ig = 1000 mA, Vog =12V,

Ig1 =12 =100 mA

7. lc=10mA, Igy = Ig2~3.3mA

8. Ic=10mA, Voo =3V,
IB1 =3 mA, g2 =15mA

9. Ig=10mA, Ig1 =3 mA,

Ip2=1mA




saturated switdheé (cbh,t’.) N PN TranSistOrs

v Ve 7 [ . Ver v [ t. NF
Type Case cso | Veeo | Veeo | lceo . nee e, Ve | VCEla® BEGat o Ic ob fr i | ot Test | Process
No. Style v) w Vi | tnAl @ O L @ ) & V) v & v (ma) | {pF) MHz) @ (O | tns) | @B | oo e
Min | Min Min | Max in - Max  (m ! Max  Min  Max Max | Min Max Max | Max .
MPS3639 T0-92 6 6 4 30 120 10 03 - 075 095 10 | 35 500 — 10] 25 11 65
20 - 50 1 016 08 1 10 300 — 10 | 60 12
05 - 15 50
MPS3640 T0-92 12 12 30 120 10 0.3 0.2 08 1 10 | 35 500 — 10 | 3 11 65
4 P2 — 50 1 0.6 - 15 50 300 — 10|75 12
075 095 10
MPS3646 T0-92 a0 15 5 30 120 30 0.4 0.2 075 095 30 | & 350 - 30 | 28 10 22
b - 100 05 028 - 12 100
L p— 300 1 0.5 - 17 300

Test Conditions:
10. 1¢ =300 mA, Igq = Ig2 = 30 mA 12. Ic=10mA, Ig1 =lg2=0.5mA

11. Ic=50mA, Vog =19V,
Ig1 =1g2=5mA




RF-IF amps and oscillators

NPN Transistors

Type Case Veso | Veeo [ Veso | 'ceo v, hee e . Vee Vee(sat)  VBE(sat) I Cab fr I i Test Process
No. Style ,{,‘,{,’, ,m" |(v‘|{:. [n’/l‘:: €W | Min max Cima @ W ,‘(,,‘2( & . v (mA) _ (pF) (MH2) @ 0y (9B) 1 condition No.
n Max Min Max Min Max Max
2N917 T0-72 30 15 3 1wA 15 | 20 - 3 1 05 - 087 3 1.7 500 - 4 6 1 43
2N918 TO-72 30 15 3 10 5| 20 - 3 1 0.4 - 1 10 1.7 600 - 4 6 1 43
JAN2NG18 TO72 . 30 15 10 15| 20 - 10 10 04 - 1 10 1.7 600 - 4 6 1 43
10— 05 10
20 200 3 1
JANTX2NO18 TO-72 30 15 3 10 15 | 10 - 05 10 0.4 - 1 10 1.7 600 - 4 6 1 a3
20 - 10 10
2N3563 TO-106 30 12 2 50 15 | 20 200 8 10 - - - - 1.7 600 1500 8 - - 43
2N3564 TO-106 30 15 4 50 15 | 20 " sc0 15 10 03 - 097 20 35 400 1200 15 | — - 43
2N3693 TO-106 45 45 4 50 3 | 40 160 10 10 - - - - 6 200 10 | - - 27
2N3694 TO-106 45 45 4 50 30 | 100 400 10 10 - - - - 6 200 0 | - - 27
2N4134 TO-72 30 30 3 50 10| 25 200 4 10 30 92 10 45 350 800 4 5.0 7 a4
2N4135 1072 30 £ 3 50 0| 25 200 4 10 30 92 10 45 425 800 4 a4
2N5130 T0-106 30 12 1 50 0] 15 280 8 10 06 - 1 10 1.7 450 8 - - 43
2N5132 TO-106 20 20 3 50 10] 30 40 10 10 0.2 - 08 10 35 200 10 - 27
EN918 TO-106 30 15 3 50 %] 20 - 3 1 0.4 - 1 10 3 600 4 6 1 43
MPS918 T0-92 30 15 3 10 15 20 - 3 1 0.4 - 1 10 ;»7 600 — 4 6 1 43
MPS3563 TO-92 30 15 2 50 15 | 20 200 8 10 17 600 1500 8 - 43
MPS3693 T0-92 45 45 4 50 35 | 40 160 10 10 35 200 — 0 | 4 2 27
MPS3694 TO-92 45 45 4 50 3 | 100 400 10 10 35 200 — 10 4 2 27
SE1001 TO-106 45 45 40| 500 36| 40 160 10 10 - ~ - - 35 200 0§ - - 26
SE1002 TO-106 45 45 40| 500 30 | 100 400 10 10 - - - - 35 200 0 | - - 26
SE3001 TO-106 30 12 20| s00 15| 20 - 8 10 0.6 - - 10 1.7 600 8 4 1
SE3002 TO-106 30 12 20| 500 5] 20 - 8 10 06 - - 10 1.7 600 8 4 1
SE5020 TO-72 20 20 3 50 0| 20 200 4 5 30 96 0 |25 5 375 800 4 33 3 44
SE5021 TO-72 20 20 3 50 10| 20 200 a4 5 30 96 10 | 25 5 375 800 4 40 3 a4
SE5022 TO-72 20 20 3 50 0] 20 200 4 5 30 96 0 |25  5* 300 800 4 44
SE5023 TO-72 20 20 3 50 0] 20 200 4 5 30 96 0 |25 5 300 800 4 60 4 a4
" SEB024 T0-72 20 20 3 50 10| 20 200 4 5 30 96 10 |25 5 300 800 4 60 4 44
SES035 To.72 ¥ 40 30 a 50 0| 490 18 s 10 304°*| &00 5 a7
SE5036 To.72t 35 30 3 50 30| 30 225 5 10 3%+ | 500 5 47
SE5037 To72t 45 40 4 50 30 | 40 180 10 10 10 20 |6 10* 600 10 47
SE5050 T0-72 20 20 3 50 10| 20 200 4 5 30 96 10 |2 5 300 4 5 a4
SE5051 TO-72 20 20 3 50 10| 20 200 4 5 30 96 10 |2 5 300 4 30** 5 44
SE5052 TO-72 20 20 3 50 10 30 10 375 4 40 6 a4
SE5055 To721 20 20 3 50 20| 20 220 2 10 275 10 22%+=| 300 2 50
ST5025 To9zt 30 30 3 50 3 f 20 100 10 10 6 2 |6 10° 300 700 10 a6
ST5030 To92t 45 40 45 100 30| 45 150 7 15 30 o fg 25 40| 600 7 a7
$T5056 To-02t 20 20 3 50 20| 20 220 2 10 2.75 10 3+ | 300 2 50 8 a5
Test Conditions
1. ic=1mA, Vgg = 6V, 3. Vage =14V, Rg=75Q, 5. Vagc =20V,Rg =758, 7 1g=10mA,Vcg =15V,
RG = 40092, f = 60 MHz f = 200 MHz, Neutralized £ = 100 MHz Rg = 1304, f = 450 MHz
2. Ig=3mA, Vgg = 10V, 4. VAGC =275V, f = 45 MHz, 6. Vcc=10V,1c=30mA, 8. Vg =20V, f=45MHz

Rg = 30022, f = 1 MHz Rg = 5082, Unneutralized
Cre

** Typcal

e

1 E-8 leads reversed

f= 200 MHz, Rg = 602







low level amps

NPN Transistors

Vv v, v [ v v c 2 1, NF
Type Case cso | Vceo | Veso | 'ceo ce heE [ veg | VCEtsath  VBE(sat) Ic ob T 1 | toff Test Process
o Style v [ v v | Al e BB a1 & Wl v & v mar| BF | mH2 @ O st | @By [ o o e
- V! Min [ Min | Min | max IV in - Max  (m Max  Min  Max Max | Min Max Max | Max
2N760 TO-18 45 45 8 200 3 |76 333 1 5 1 06 1.1 10 8 50 - 1 -
2N760A T0-18 60 60 8 100 3 | 76 333 1 5 1 08 11 10 8 50 - 1 -
JAN2N760A TO-18 75 60 8 10 3 |76 3W 1 5 1 06 11 10 6 60 - 1 24 1
2N929 TO-18 45 45 4 10 a5 | 40 120  0.01¢A 5 1 06 11 10 8 3 - 05 a 12 07
60 - C5uA 5
- 350 10 5
JAN2N929 JO-18 60 45 6 10 45 | 40 120  0.01uA 5 1 06 11 10 8 45 180 05 5 3 07
! 60 - 05uA 5 3 4
- 380 10 5 3 2
JANTX2N929 TO-18 65 45 6 10 45 [ 40 120 0.1 5 1 06 1 10 | 8 45 180 05 3 7 07
60 — 05 5 5 5
- 350 10 5 3 6
2N929A TO-18 60 45 6 2 45 | 25~ 0001 5 05 07 09 10 6 45 - 05 4 12 07
40 120 001 5
60 - 0.5 5
- 350 10 5
2N930 TO-18 45 45 5 10 45 | 100 300 001 5 1 06 1 0 |8 30 - 05 3 12 07
150 - 05 5
- 600 10 5
JAN2N930 TO-18 60 45 6 10 45 | 100 300 001 5 1 06 1 10 8 45 180 05 5 5 07
150 — 05 5 3 6
- 600 10 5 3 7
JANTX2N930 TO-18 60 45 6 10 45 | 100 300 001 5 1 06 1 10 8 45 180 05 5 3 07
150 - 05 5 3 4
- 600 10 5 3 2
2N930A TO-18 60 a5 6 2 a5 | 60 - 0001 5 05 07 09 10 6 46 - 05 3 12 07
100 300  0.01 5
150 — 05 5
- 600 10 5
2N981 TO18 80 80 8 10pA 30 3 10 5
2N2483 TO-18 60 60 10 45 | 40 120 001 5 03 05 07 1 6 60 - 05 4 4 07
7% - 0.1 5 3 2
175 - 1 5 4 8
2N2484 TO-18 60 60 6 10 45 | 100 s00  0.01 5 035 05 07 1 6 60 - 05 3 4 07
175 = 0.1 5 2 2
250 - 1 5 3 8
2N2509 TO-18 126 80 7 5 100{ 25 - 0.01 5 1 - 09 5 6 s - 5 7 4 o7
40 - 10 5
2N2510 TO-18 100 65 7 5 80 | 75 - 0.01 5 1 - 09 5 6 4 - 5 4 4 07
150 500 10 5
2N2511 T0-18 80 50 7 5 60 | 80 - 000t 5 1 - 09 & 6 48 - 5 4 ) 07
120 - 0.01 5
240 750 10 5
2N2586 TO-18 60 45 6 2 a5 | 80— 0001 5 0.5 07 09 10 7 4 - 05 3 4 07
120 360 001 5 2 2
150 — 05 5
- 600 10 5
2N3117 TO-18 60 60 6 10 45 | 250 500 001 5 03 - 07 1 8 60 — 05 1 9 07
300 - 0.1 5 1 10
400 - 1 5
2N3565 T0-106 30 25 6 50 26 | 150 600 1 10 - - - - 4 40 240 1 - - 07
2N3691 TO-106 35 20 4 50 15 | 40 160 10 1 0.7 - 09 10 35 200 10 - - 23
2N3692 TO-106 35 20 4 50 15 | 100 400 10 1 0.7 - 09 10 35 200 10 - - 23
2N4966 TO-106 50 40 6 25 26 | 40 200 0.1 5 0.4 - - - 6 40 1 6 4 07
50 - 10 5
2N4967 TO-106 50 40 6 26 25 | 100 600  0.01 5 04 - - - 6 40 1 6 4 07
120 - 10 5
2N4968 TO-106 30 25 6 50 25 | 40 200 0.1 5 04 - - - 6 40 1 6 4 07
50 - 10 5
2N5127 TO-106 20 12 3 50 10 | 15 300 2 10 03 - - - 35 150 2 - - 07
2N5131 TO-106 20 15 3 50 10 | 30 B0 10 10 1 - - - 6 100 10 - - 07
2N5133 TO-106 20 18 3 50 15 | 60 1000 1 1 0.4 - - - 5 40 200 1 - - 07
EN930 TO-106 45 45 5 50 45 | 100 300 001 5 1.0 06 1 10 8 30 0s | - 3 3 07
150 05 s
: 600 10 5
EN2484 TO-106 60 60 6 50 45 | 30 0.001 5 03 05 07 1 6 60 05 | - 3 1" 07
100 500  0.01 5 3 12
175 0.1 5 2 13
200 05 5
250 1 5
800 10 5
Test Conditions:
1. Igc=1.0mA,Veg =5V, 4. Ic=10uA, VCE =5V, 7. 10. Ic=5uA, VCE = 5V,

RG = 5009, f =1 kHz
2. 1c=10uA, Vg =5V,
RG =10 kR, f = 10 kHz
3. Ig =10 A, Vgg =5V,
RG =10 k&2, f = 100 Hz

5.

6. Ig=10uA, Vo =5V,

RG =10kQ, f=1kHz

Ic=10uA, VCg =5V,

Rg =108, f = 100 Hz

Rg = 108, f = 1 kHz

Ic=10uA, VCE=5V,

Rg=10Q, f =10 kHz

8. Ig =10 A, VCE =5V,
RG = 10 k2, BW = 1.57 kHz

9. Ic =5 uA, VCg = 5V,
RG =6kQ,f=1kHz

Rg = 50 k&, f = 10 kHz

11. Ig=10uA, VCg = 6V,
Rg = 10 k&2, BW 15.7 kHz

12, 1g =10 4A, Vg =5V,

Rg =10k, f=1kHz

13. ic=10uA, VCE =5V,

Rg = 10 k&2, f =10 kHz




low level amps (cont.) N PN TransistOrs,

v Vv \ [ % Vv, i C t. 1, NF
LA I 7 B I K - PRS- B NS ) IO R I D o

. Min Min Min Max Max Min  Max Max | Min Max Max Max "
MPS3707 TO-92 30 100 20 100 400 0.1 5 1 - - 10 .5 14 a7
MPS3708 TO-92 30 100 20 a5 660 1 5 1 - - 10 07
MPS3709 TO-92 30 100 20 45 165 1 5 1 - - 10 07
MPS3710 TO-92 30 100 20 90 330 1 5 1 - - 10 07
MPS3711 T0-92 30 100 20 180 660 1 5 1 - - 10 07
MPSE571 T0-92 25 20 3 50 20 250 1000 O.1 5 05 - - 10 a5 50 - 05 07
SE4001 TO-10€ 30 25 6 200 5.0 60 300 1 10 0.35 1 4 40 1 - 07
SE4002 TO-106 30 25 6 200 5.0 200 1000 1 10 0.35 1 4 60 1 - 07
SE4010 TO-106 30 25 8 200 50 200 1000 1 10 0.35 1 4 ég 10.05 - 3 15 07

Test Conditions:

14. 1¢ =100 uA, Vg = 5V,
RG = 10 kQ, WB

16. Ic = 30uA, Vg =5V,
Rs =10 kQ, f=1kHz




NPN Transistors

general purpose amps and switches

v Vv v [ Vi v C, [ NF
Type Case ceo | Vceo | Veso | lceo . heE ¢ . Vg | CElse BEGatl o ¢ ob i e :of: ) Test Process
No. Style V) v) ) Al @ "ot | e & VI & v (ma) | (oF) (MHz) @ ., | (ns e | ion | No
. Min Min Min Max v in Max (mA) Max Min  Max - Max | Min Max Max | Max -
2N697 T05 60 40 | s 100 30 ) 40 120 . 150 10 15 - 13 150 | 35 50 — 50° 20
2N699 TO6 120 - 5 2 60 | 40 120 150 10° 5 - 1.3 150 | 20 50 - 50 12
2N718 TO-18 60 40 5 100 3 | 40 120 150 10 15 - 13 150 | 35 50 - 15 20
2N915 T0-18 70 50 s 10 60 | 50 20 10 5 1 - 09 10 35 250 10 27
2N956 TO-18 75 - 7 10 60 | 20 ~— 0.01 10 15 - 1.3 150 | 25 70 - 50 20
. 7% - 10 10 : -
100 300 150 10
- 500 10
2N1420 TOS 60 - 5 10pA 30 | 100 300 150 10 15 - 13 150 | 35 50 ~ 50 20
2N1711 TOS 7% - 7 100 60 | 20 - 0.01 10 15 - 13 150 | 25 70 - 50 ’ 20
L 7% - 10 10
100 300 150 10
40 - 500 10
2N2218 60 30 5 | 10 50 | 20 - 0.1 10 04 - 13 150 | 8 250 - 20 20
3% - 10 10 1.6 - 26 500
40 120 150 10
20 - 500 10
JAN2N2218 TO5 60 30 s | 10 50 | 20 - 0.1 10 04 06 13 150 |8 250 — 20 | 280 1 20
% - 1 10 16 - 26 500
3B - 10 10
40 120 150 10
20 - 500 10 2
JANTX2N2218 TO5 60 30 501 10 50 { 20 - 0.1 10 04 06 13 150 |8 250 - 20
3% - 10 10 16 - 26 500
40 120 150 10
0 - 500 10
2N2218A TO5 75 a0 6 | 10 6 | 20 -~ 041 10 03 06 12 150 |8 2% - 2 20
3B - 10 10 1 - 2 500
40 120 150 10
20 - 150 1
% - 500 10
JAN2N2218A 105 75 50 6| 10 60 | 30 - 0.1 10 03 06 12 150 |8 250 ~— 20 | 300 1 20
3B~ 1 10 1 - 500
P R 10. 10
40 120 150 10
0 - 500 10
JANTX2N2218A TO6 75 50 6| 10 60 | 30 - 0.1 10 03 06 12 150 |8 250 -~ 20 20
b 40 - 10 10 - - 500 .
40 120 150 10
. 20 - 500 10
T0-5 - 60 | 30 5] 10 s0 | 38 - 0.4 10 04 - 13 150 | 8 %0 - 20 20
% - 10 10 16 - 26 500
100 300 150 10
3 - 500 10 .
JAN2N2219 TOS 60 30 s | 10 50 [ 365 -~ 0.1 10 0.4 06 13 150 ] 8 20 - 20| 250 1 20
: 50 - b 10 .
- % - 10 10
100 300 150 10
30 - 500 10
JANTX2N2219 TO5 ’ 60 30 5 10 50 | 38 - 0.1 10 04 06 13 150 | 8 250 - 20 20
i 7% - 10 10 16 - 26 500
100 300 150 10
3 - 500 10 )
2N2219A TO5 75 40 6| 10 60 | 35" - 0.1 10 03 06 12 150 | 8 300 - 2 20
E 7% - 10 10 1 - 2 500
100 300 150 10 .
- 150 1
40 - 500 10
JAN2N2219A TO5 75 50 6 10 60 | 50 - 0.1 10 1 - 2 500 | 8 250 - 20| 300 1 20
. % - 1 10 03 06 1.2 150
100 - 10 10
100 300 150 i0
30 - 500 10 ) _ 2
JANTX2N2219A TO5 75 50 - 6 10 60 | s0 - 0.1 10 0.3 06 12 150} 8 250 20
100 - 10 10 1 - 2 500 N
100 300 150 10
30 - 500 10 2
2N2221 TO-18 60 30 5 10 50 [ 20 - 0.1 10 0.4 - 1.3 150 | 8 250 - 20
3% - 10 10 16 - 26 500
a0 120 150 10
20 - 500 10
JAN2N2221 T0-18 60 30 5 10 50 | 20 - 0.1 10 04 06 13 150 | 8 250 20 | 250 1 20
. % - 1 10 1.6 - 26 500 -
3% - 10 10
40 120 150 10
20 - 500 10 2
JANTX2N2221 T0-18 60 30 5 10 50| 20 - 0.1 L 04 06 13 150 8 %0 - 20
3B - 10 10 1.6 - 26 500
40 120 150 10
20 - 500 10
2N2221A TO-18 7% 40 6 10 60 | 30 - 0.1 10 0.3 06 1.2 150 | 8 20 — 20 20
B - 10 10 1 - 500
40 120 150 10
20 - 150 1
% - 500 10

Test Condition:
1. Ig =150 mA, Vce = 30V,
181=ig2 =15 mA




general purpose amps and switches (cont.)

NPN Transistors

: Vv v c, t. F
Type Case Veso | Veeo | Veso | 'ceo Ves heg e . Veg | VCEGsat  VeE(an Ie ‘ob T e ]ttt | N Test | Process
No. Style (v) V) | Ay e OF e e Cma) & v | W v) (ma) | (P (MHz) @ (oo (s) | (dB) | condivion | No.
. Min Min Min Max in ax m ! Max Min  Max Max | Min Max Max | Max
JAN2NZ221A TO-18 75 50 6 | 10 60 [ 30 - 0.1 10 0.3 06 12 15 | 8 250 - 20 | 250 1 20
3% - 1 10 1 - 2 500
a0 - 10 10
40 120 150 10
20 - 500 10
JANTX2N2221A T0-18 75 50 6 | 10 60 | 30 - 0.1 10 .0.3 06 12 150 | 8 250 - 20 20
a0 - 10 10 1 - 500
40 120 150 10
20 - 500 10
2N2222 TO-18 60 30 5 | 10 50 | 38 - 0.1 10 0.4 - 13 150 | 8 25 - 20 20
' 7% - 10 10 1.6 - 26 500
100 300 150 10
30 - 500 10
JAN2N2222 TO-18 60 30 5§ | 10 5 [ 3 - 0.1 10 0.4 06 13 150 | 8 250 - 20 | 280 1 20
80 - 1 10 1.6 - 26 500
7% - 10 10
100 300 150 10
30 - 500 10
JANTX2N2222 T0-18 60 30 5 | 10 50 | a5 - 0.1 10 0.4 06 13 150 | 8 250 - 20 20
7% - 10 10 1.6 - 26 500
100 300 150 10
< - 500 10
2N2222A TO-18 75 40 6 | 10 60 | 35 ~ 0.1 10 0.3 06 12 150 | 8 30 - 20 20
% - 10 10 1 - 500
100 300 150 10
50 - 150 1.0
a0 - 500 10
JAN2N2222A T0-18 75 50 6 | 10 60 | 50 — 0.1 10 0.3 06 12 150 | 8 250 - 20 | 300 1 20
7% - 1 10 1 - 500
100 - 10 10
100 300 150 10
30 - 500 10
JANTX2N2222A TO-18 75 50 6 | 10 60 | 50 — 0.1 10 0.3 06 12 150 | 8 250 - 20 20
100 - 10 10 1 - 500
100 300 150 10
. 30 - 500 10
2N3299 TO5 60 30 s |- - 20 - 0.1 10 022 - 11 150 | 8 250 - 50 20
3B - 10 10 0.6 - 15 500
40 120 150 10 045 - 13 300
20 - 500 10
2N3300 TOS 60 30 5 | - - 3 - 0.1 10 022 - 11 150 | 8 250 - 50 20
7% - 10 10 0.6 - 15 500
100 300 150 10 045 - 13 300
50 - 500 10
2N3301 T0-18 60 30 s | - - 20 - 0.1 10 022 - 14 180 | 8 250 - 50 20
3% - 10 10 0.6 - 15 500
40 120 150 10 045  ~ 13 300
20 - 500 10
2N3302 TO-18 60 30 5 |- - 38 - 0.1 10 022 - 14 150 | 8 250 - 50 20
% - 10 10 0.6 - 15 500
100 300 150 10 045 - 13 300
50 - 500 10
2N3566 TO-105 40 30 5 | 50 2 | 80 - 2 10 1 - - 100 | 25 40 200 30 - 20
150 600 10 10
2N3567 TO-105 80 40 5 | 50 a0 | 40 - 30 1 026 - - 150 | 20 60 200 50 - 20
40 120 150 1
2N3641 TO-105 60 30 5 50 50 | 40 120 150 10 0.22 - - 150 | 8 250 - 50 - 20
15 — 500 10
2N3642 T0-105 60 45 5 | 50 s0 | 40 120 180 10 022 - - 150 | 8 250 - 50 - 20
15 - 500 10
2N3643 T0-105 60 30 5 | 50 50 | 100 300 150 10 022 - - 150 | 8 250 - 50 - 20
20 - 500 10
2N3903 TO-92 60 40 6 | so0 30 | 20 - 0.1 1 0.2 065 085 10 | 4 250 10 | 225 6 2 23
ICEX 3B - 1 1 0.3 - 095 50
60 150 10 1
30 - 10 1
15— 100 1
2N3904 T0-92 60 40 6 |50 3 | 40 - 0.1 1 0.2 065 085 10 | 4 300 10 | 250 5 2 23
IcEX 7 - 1 1 03 - 095 50
100 300 10 1
60 - 50 1
3 - 100 1
2N3946 T0-18 60 40 6 |10 4 | 30 - 0.1 1 0.2 06 09 10 | 4 250 10 | 375 5 2 27
ICEX 45 - 1 1 03 1 50
20 - 50 1
2N3947 TO-18 60 40 6 |10 40 | 60 -~ 0.1 1 0.2 06 09 10 | 4 300 10 | 450 5 2 27
IcEX 90 - 1 1 0.3 1 50
100 — 10 1
0 - 50 1
2N4123 TO-92 40 30 5 |50 20 | 50 150 2 1 03 - 095 50 4 250 10 | - 6 2 23
2% - 50 1
2N4124 T0-92 30 25 5 | s0 20 [ 120 360 2 1 0.3 - 095 50 | 4 300 10| - 5 2 23
60 - 50 1
2N4140 TO-106 60 30 5 | 50 40 20 - 0.1 10 04 - 13 150 | 8 250 - 20 - 20
% - 1 10
3B - 10 10
20 - 150 1
40 120 150 10
0 - 500 10
2N4141 TO-106 60 30 5 | 50 40 3B - 0.1 10 04 - 13 150 | 8 250 - 20 - 20
50 ~ 1 10
7% - 10 10
80 - 150 1
100 300 150 10
0 - 500 10

Test Conditions:
1. Ic = 150 mA, Vg = 30V,
Ig1=Ig2 =15 mA

2. Ig =100 kA, Veg = BV, Rg = 1 k2,
BW =16.7 kHz




general purpose amps and switches (cont.) NPN Transistors

v v, v, | v, \7 ) c fr toff | NF T 2
Type Case ceo | Vceo | Veeo | 'ceo h \ v, CE(sat) BE(sat) c ob I est racess
No. Style v | v | v | wae | WE e € s Tl W & Wi @ma | R | e @5y | | @8 | condition| No.
Min | Min [ Min [ Max (V) | Min Max (m Max  Min  Max Max | Min Max Max | Max
n4227 | To-106 60 30 5 50 40 | 2 - 0.1 10 04 - 13 150 8 250 - 20 - 20
35 - 1 10
50 - 10 10
30— 150 1
75 150 150 10
20 - 500 10
2N4400 T0-92 60 40 60| — - 20 - 1 1 04 075 095 150 ) — 200 20 | 55| - 3 20
40 - 10 1 075 -~ 12 500
50 150 150 1
20 - 500 2
2N4401 TO-92 60 40 60| - - 20 - 0.1 1 - - - - - 250 20 | 28| - 3 20
: 40 - 1 1
80 - 10 1
100 300 150 1
- 500 2
214969 T0-106 50 30 5 50 30 | 30 - 10 10 0.4 06 12 150 | 8 200 - 20 - 20
40 120 150 10
20 - 150 1
2N4970 TO-106 50 30 5 50 30 { 0 - 10 10 0.4 06 12 150 | 8 200 - 20 - 20
100 350 150 10
50 - 150 1
2N5128 TO-105 18 12 3 50 10 20 - 10 10 025 ~ 11 150 | 10 200 800 50 - 20
3% 350 50 10
2N5129 T0-106 15 12 3 50 10|20 - 10 10 025 ~ 11 180 | 10 200 800 50 - 20
3 30 50 10
2N§135 TO-105 30 25 4 0 15 |15 - 2 10 1 - 100 | 25 40 300 30 - 20
50 600 10 10
2N5136 TO-106 30 20 3 100 20 20 - 30 1 0.25 - 1.1 150 | 35 40 400 50 | - 20
20 400 150 1
2N5137 TO-106 30 20 3 100 20 | 20 - 30 1 026 - 11 160 | 35 40 400 50 - 20
20 400 150 1 .
ENG97 T0-105 60 30 50| 1000 30 | 40 120 150 10 15 - 13 150 | 38 50 30 20
EN956 TO-106 75 40 70| so0 60 20 - 0.01 10 15 - 1.3 150 | 25 0 30 8 5 20
7% - 10 10
100 300 150 10
0 - 500 10
EN2219 TO-105 60 30 50] so 0 | 35 - 0.1 10 04 - 1.3 150 | 80 250 20 20
% - 10 10 16 ~ 26 500
100 300 150 10
- 500 10
EN2222 T0-108 60 30 5 50 50 | 35 - 0.1 10 04 - 13 w10 ]| 8 250 0 | - - 20
7% - 10 10 16 - 26 50
100 300 150 10
o - 500 10
MPS2711 T0.92 500 18 | 30 90 2 45 4 23
MPS2712 70.92 500 18 | 76 225 2 45 4 23
MPS2716 T0-92 500 18 | 75 225 2 45 35 23
MP52923 TO-92 500 25 12 23
MPS2924 T0-92 500 25 12 23
MP52925 T0-92 500 25 12 23
MPS2926 T0.92 500 18 35 23
MPS3392 TO-92 25 100 18 | 150 300 2 45 35 . 23
MPS3393 T0-92 26 100 18 | %0 180 2 a5 35 23
MPS3394 TO-92 25 100 18 55 110 2 45 35 . 23
MPS3395 TO-92 25 100 18 | 150 500 2 45 35 23
MPS3396 T0-92 25 100 18 | 90 500 2 a5 35 23
MPS3397 70.92 25 100 18 | 55 500 2 a5 35 23
MPS3398 T0-92 25 100 18 | 55 800 2 45 35 23
MPS3704 T0.92 50 30 5 100 20 | 100 300 50 2 0.6 - - 100 | 12 100 - S0 20
MPS3705 T0-92 50 30 5 100 20 | S50 150 50 2 08 - - 100 | 12 100 - 50 20
MPS3706 TO-92 40 20 5 100 20 | 30 600 50 2 1 - - 100 | 12 100 - 50 20
MPS3721° T092 500 18 35 23
MPS3826 T0-92 60 as 4 100 30 | 40 160 10 10 35 200 800 10 23
MPS3827 T0-92 60 as a 100 30 | 100 400 10 10 35 200 800 10 23
MPS8512 TO-92 a0 30 a 50 3 | so 100 2 10 05 - - 50 | 35 27
0 - 100 10
MPS6513 T0-92 40 30 4 50 30 | o0 180 2 10 05 - - 50 | 35 27
6 - 100 10
MPS6514 T0-92 a0 25 4 50 30 | 150 300 2 10 05 - - 0 | 35 27
) 190 -~ 100 10
MPS6515 T0-92 20 25 4 50 30 [ 250 500 2 10 05 - - s0 | 35 27
150 — 100 10
MPS6520 TO-92 a0 25 4 50 30 | 100 - 0.1 10 05 - - 50 | 35 3 4 27
200 300 2 10
MPSE521 TO-92 40 25 4 50 30 | 150 - 0.1 10 05 - - 50 35 3 4 27
300 600 2 10
MPS6530 T0-92 60 a0 5 50 w0 |3 - 10, 1 0.5 - 100 | & 20
40 120 100 1
% - 500 10
MPS6531 T0-92 60 40 5 50 0] e - 10 1 0.3 - 100] 5 20
% 270 100 1
50 - 500 10
MPS6532 T0-92 50 30 [ 100 30 |3 - 100 1 05 - 12 100] s 20
MPS6564 T0-92 45 [ 500 40 | 28 - 10 5 05 = 10 | 4 23
MPSE565 T0-92 60 a5 4 100 30 |4 160 10 10 0.4 - - 10 | 35 200 - 10 27
MPS6566 TO-92 60 45 4 100 30 | 100 400 10 10 0.4 - - 10| 35 200 - 10 27
SE6001 T0-105 40 30 5 500 20 | s0 200 10 10 1 - 08" 1wo} 25 40 I - 20
SE6002 TO-106 a0 30 [ 800 20 | 150 600 10 10 1 - 09" 10| 25 40 30 | - - 20

Test Conditions:
3. Ic=10uA, Vg =5V, 4. Ig =150 mA, Vge = 30V, 5. 1o =300 uA, Vgg = 10V, *VBE(ON)
ARG =10 %0, W8 Ig1 =1g2= 16 mA RG =610Q, f = 1 kHz







medium power amps

NPN Transistors

Type Case Veso | Veeo |Veso |lceo .o hee e . Veg | VCEtsat  VeE(sat ic | Cob fr e | toft | NF Test | Process
No. Style V) V) w (nA) @ o | min m (mA} v vl & v} (ma) | (pF) (MHz) @ (mA) (ns) (dB) | condition No.
Min Min Min Max ! ax m Max Min x Max | Min Max Max | Max
2N2017 TO-39 60 60 8 10pA 30| 35 - 10 10 2 - - 200 | - - - - 12
50 200 200 10
20 - 1A 15
2N2102 TO-39 120 65 7 |2 60| 10 -~ 0.01 10 05 - 14 150 | 10 60 - 50 12
0 - 0.1 10
3/ - 10 10
40 120 150 10
% - 500 10
10 - 1A 10
2N2192 TO-39 60 40 5 | 10 0 5 - 10 10 035 - 13 150 | 20 50 - 80 12
100 300 150 10
15 - 1A 10
2N2192A TO-39 60 40 5 | 10 30| 15 - 10 10 025 - 1.3 150 | 20 50 - 50 12
100 300 150 10
1B - 1A 10
2N2193 TO-33 80 50 8 | 10 60| 15 - 0.1 10 035  — 1.3 150 | 20 50 - 80 12
40 120 150 10
B - 1A 10
2N2193A TO-39 80 50 8 [ 10 60| 15 ~ 0.1 10 025 - 1.3 150 | 20 50 - 50 12
40 120 150 10
B - 1A 10
2N2195 TO-39 a5 25 5 | 100 30 20 -~ 150 10 035 - 1.3 150 | 20 50 - 50 12
2N2195A TO-39 a5 25 s | 100 | 20 - 150 10 026 - 13 150 | 20 §0 - 80 12
2N2243 T0-5 120 80 7 | 10 60| 15 - 0.1 10 036 - 13 150 | 15 50 — 50 12
40 120 150 10
1B - 500 10
2N2243A TO-39 120 80 7 | 10 60| 15 - 0.1 10 025 - 13 150 | 15 50 - 50 12
40 120 150 10
15 - 500 10
2N2270 T05 60 45 7 | 50 60| 30 - 1 10 09 - 1.2 150 | 15 100 - 50 12
{solid) 50 200 150 10
2N2657 TO-39 80 60 8 [ 100 60 { 40 120 1A 2 05 - 15 1A | 150 | 20 200} 1500 34
1% 5A 6 30 - 25 BA
2N2658 TO-39 100 80 8 | 100 60| 40 120 1A 2 05 - 15 1A [ 150 | 20 200 | 1500 34
5 - SA 6 30 - 25 5A
2N2890 TO-39 100 80 5 | - -} 2 - 100 2 05 - 12 1A | 70 30 200 | 1500 34
30 90 1A 2 075 - 13 2A
% - 2A 5
2N2891 TO-39 100 80 5 | - -3 - 100 2 05 - 12 1A |70 30 200 1500 34
50 150 1A 2 075 - 13 2A
0 - 2A 5
2N3019 T05 140 80 7 10 9 | 50 - 0.1 10 0.2 - 11 150 | 12 100 - 50 12
{solid) 100 300 150 10 05 500
15 = 1A 10
90 - 10 10
JAN2N3019 TO5 140 80 7 10 90 }"15 - 1A 10 0.2 - 11 150 | 12 100 400 50 12
(sotid} 50 200 01 10 05 500
90 - 10 10
100 300 150 10
50 200 500 10
JANTX2N3019 TO-6 140 80 7 10 9 | 50 200 0.1 10 020 — 19 150 | 12 100 400 50 12
(solid) %0 - 10 10 050 500
100 300 150 10
50 200 500 10
15 - 1A 10
2N3020 T0-39 140 80 7 10 90| 30 100 0.1 10 02 - 11 150 | 12 100 - 50 12
4 120 150 10 05 500
15 - 1A 10
4 120 10 10
2N3053 TO-39 60 40 5 | - - | = - 150 25 14 - 1.7 150 | 15 100 50 12
5 250 150 10
2N3107 T0-39 100 60 7 100 300 150 1 1 - 1000| 20 380 - 50 12
) 35 - 0.1 10 0.25 - 11 150
0 - 500 10
2N3108 TO-39 100 60 7 10 60| 20 - 0.1 10 025 - 11 150 | 20 60 - 50 12
40 120 150 10 1 - 2 1A
% - 500 10
2N3109 TO-39 80 40 7 10 60| 35 - 0.1 10 026 - 11 150 | 25 70 - 50 12
100 300 150 1 1 - 1A
40 - 500 10
2N3110 T0-39 80 40 7 10 60| 20 - 0.1 10 025 - 1.1 150 | 25 60 - 50 12
40 150 1 1 - 2 1A
%~ 500 10
2N3668 TO-105 80 60 5 50 40| 40 - 30 1 026 - - 150 | 20 60 200 50 12
40 120 150 1
2N3569 TO-105 80 40 5 50 40| 100 - 30 1 025 - - 150 | 20 200 50 12
100 300 150 1
2N3665 T0-39 120 80 10 | 80 60 | 30 10 10 05 - 1.2 150 | 12 60 - 50 12
40 120 150 10 1.2 - 18 500
% - 500 10
2N3666 TO-39 120 80 10 | s0 60| 70 - 10 10 05 - 12 150 | 12 60 - 80 12
100 300 150 10 1.2 - 18 500
§0 - 500 10
2N3945 TO-39 70 50 3 - 2% - 10 10 05 - 12 150 | 12 60 - 50 12
4 250 150 10 18 - 18 500
20 - 500 10
2N4943 TO-39 120 80 7] 10 60| e0 - 10 10 026 ~ 085 150 | 12 150 1000 S0 12
. 100 300 150 10
B - 500 10
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NPN Transistors

dual differential amps

heEt | v - AVgE1 - VBE2
Veao | Vceo | Veso | leso | — | Vee; Ve, Cob fr NF
Type Case Ves heg c hgg2 AT Tost Process
No. Style (V) V) V) (A} @ ) ] ) (mV) r (pF) (MHz} (dB) >
' Min Min Min Max v Min Max (mA) (%l Max wvrey 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 60 - 4 1 07
k 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 Q7
55 - 0.1 - - -
65 - 1 - - -
2N2641 TO-78 45 45 5 10 a5 50 300 0.01 - - - 8 80 . 4 1 o7
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
R — 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 a5 100 300 0.01 - - - 8 80 - 4 1 07
110 - 0.1 - - -
130 - 1 - - -
2N2722 TO-78 a5 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 o7
125 625 1 10 - -
2N2913 TO-78 45 a5 6 10 45 60 240 0.01 - - ~ 6 60 - 4 2 07
100 - 0.1 - - - 4 1
150 - 1 - - -
2N2914 TO-78 a5 a5 6 10 45 150 600 0.01 - - - 6 60 - 3 2 07
225 - 0.1 - - - 3 1
300 - 1 - - -
2N2915 TO-78 a5 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 15 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 o7
225 - 0.1 10 15 5 3 1
300 - 1 *15 2 -
2N2917 T0-78 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 -
2N2819A| TO-78 60 60 6 2 45 60 240 c.01 - 2 = 6 60 160 4 3 07
100 - 0.1 10 16 5 4 2
150 - 1 115 2 -
2N2920 TO-78 60 60 6 2 45 150 600 0.01 - 5 - 6 60 - 3 3 07
226 - 0.1 10 3 10 3 2
300 - 1 - 5 -
JAN2N2920 T0-78 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
JANTX2N2920 TO-78 70 60 6 2 45 150 600 0.01 - 5 - 6 60 400 3 3 07
225 - 01 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 - - - 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. Ig=10uA, Vg =5V, 3. Ig=10pA, Vg =5V, 5. Ic= 100 uA, VCg = 5V,
Rg=10kQ,f=1kHz RG =10k, f=1kHz RG = 10 k2, BW = 15.7 kHz

BW = 200 Hz
2. 1c=10puA, VCg =5V,

RG = 10kQ, BW = 15.7 kHz 4. Ic=10uA, VCE =5V,
Rg=10kQ, f=100 Hz
*This parameter measured at frequency = 1 kHz.
1Ta = -55°C to +125°C.




dual differential amps (cont.)

~ NPN Transistors

PeE1 | v -v, AVBe1 - VBE2
v v v 1 —_ BE,"VBE G Cop fr NF
Type Case (CVB)O (CVE)O (EVB)O ::? @ Ves , hge e hgg2 111nV) 2 A'!’ l:F) (MHz} (@B) To?(‘ Process
No. Style Min Min Min Max ) Min Max — (mA) (%) Max (uV/°C} Max Min Max | Max Condition No.
. Max B Max
2NZ975 | TO-71 a5 45 6 10 a5 150 600  0.01 - 5 - 6 60 — 3 3 07
225 - 0.1 10 3 10 3 2
300 - 1 - 5 -
2N2976 | TO-71 45 45 6 10 a5 60 240 001 - 10 - 6 60 - 4 3 07
. 100 - 0.1 20 5 20 4 2
150 - 1 - 10 -
2N2977 | TO-T1 a5 45 6 10 45 150 600 001 - 10 - 6 60 - 3 3 07
225 - 0.1 20 5 20 3 2
300 - 1 - 10 -
2N2978 | TO-71 60 60 6 2 45 60 240 001 - 5 - 6 60 - 4 3 07
100 - 0.1 10 3 10 4 2
150 - 1 - 5 -
2N2979 | TO.71 60 60 6 2 45 150 600 0.1 - 5 - 6 60 - 3 3 07
) 225 - 0.1 10 3 10 3 2
300 - 1 - 5 -
2N3587 | TO-78 60 45 5 10 40 50 - 0.1 - - - 8 80 200| 10 3 07
) 80 500 1 $20 20 20
2N3680 | TO-78 60 50 6 10 a5 150 600  0.01 10 3 5 6 60 180 3 3 07
225 - 0.1 - - -
300 - 1 - - -
2N3907 | TO-78 60 45 6 10 45 60 300  0.01 - 2 - 6 60 240| 4 3 07
70 500 0.1 10 1 5
120 = 1 - 25 -
2N3908 | TO-78 60 60 6 2 45 100 500  0.01 - 2 - 6 60 240| 3 2 07
125 800 0.1 10 1 5
200 - 1 - 2.5 -

Test Conditions:
2. .Ic = 10 uA, VGg = 5V,

RG = 10 k2, BW = 15.7 kHz
3. Ic =10 uA, Vgg = 5V,

RG =10k, f=1kHz,

BW =200 Hz

$Ta =0°Cto +85°C.
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saturated switches

PNP Transistors

v, Vv, v [ Vv, Y C [3 NF
cao Vceo Veso |'cso CE(sat) BE(sat) [ ‘ob T 1 toff
Type Case Ves hgg Ic Vce @ € c Test Process
No. Styl ) V) v | wa) e ) e v & W A | 0P | M2 e ns) (4B | conditi No.
° vie Min M Min | mMax V| Min o Max A Y | g e Max | Min max A max max | COONTOR
2N869 T0-18 25 5 10 15| 20 - 10 5 - - 1 10 100 — 10 | 18 64
- - 1 10
2N995 T0-18 20 15 4 50 15| 3 140 20 1 0.2 - 095 20 10 100 — 10 64
2N2411 70-18 25 20 5 10 25 | 10 0.05 05 02 07 09 10 5 140 10 | 100 1 64
20 60 10 0.5
10 50 1
2N2412 T0-18 25 20 5 10 25 | 20 0.05 0: 0.2 07 09 10 5 140 10 [ 100 1 64
40 120 10 [
20 50 1
2N2894 TO-18 12 12 4 80 6 40 150 30 05 0.15 078 098 10 6 400 — 30 | 90 2 64
ICES 30 - 10 03 0.2 085 12 30
. 2% - 100 1 05 - 17 100
2N2894A TO-18 12 12 45 | 50 10| 20 - 10 05 013 078 092 10 | 45 800 30 | 25 3 64
Ices
30 - 10 03 019 085 115 30 35 2
40 120 30 05 045 10 15 100
. 30 - 100 1
2N3012 TO-18 12 12 4 80 6 30 120 30 05 015 078 098 10 6 400 — 3 | 75 2 64
IcES % - 10 03 0.2 08 12 30
20 - 100 1 05 - 1.7 100
2N3209 T0-18 20 20 4 80 10 3 120 30 05 0.15 078 098 10 5 400 — 30 | 90 2 64
ICES 25— 10 0.3 0.2 085 1.2 30
1B - 100 1 0.6 - 17 100
2N3248 T0-18 15 12 5 50 10| s0 150 0.1 1 012 06 09 10 8 250 20 | 100 1 64
ICEX 50 1 1 026 07 11 50
50 10 1 0.40 1.3 100
35 50 1
25 100 1 )
2N3249 70-18 15 12 ) 50 10 | 100 300 0.1 1 0125 06 09 10 8 250 20 | 100 1 64
ICEX 100 1 1 026 07 11 S50
100 10 1 0.45 1.3 100
75 50 1
35 100 1 .
2N3250 TO-18 (] 40 5 0 - 0.1 1 025 06 09 10 6 250 — 10 | 225 6 4 66
45— 1 1 05 - 12 50
50 150 10 1
1B - 50 1 .
2N3250A TO-18 60 60 5 a0 - 0.1 1 025 06 09 10 6 250 — 10 | 228 6 4 66
45 - 1 1 05 - 12 50
50 150 10 1
15— 50 1
JAN2ZN3250A T0-18 60 60 5 0 - 0.1 1 025 06 09 10 6 250 — 10 | 225 6 4 66
5 - 1 1 05 - 12 50
s0 150 10 1
15— 50 1
JANTX2N3250A T0-18 60 60 5 0 - 0.1 1 025 06 09 10 6 250 - 10 | 225 6 4 66
45 1 1 05 - 12 50
50 150 10 1
15— 50 1
2N3251 TO-18 50 40 5 g - 0.1 1 025 06 09 10 6 300 — 10 | 250 6 4 66
9 - 1 1 05 - 12 s0
100 300 10 1
30 - 50 1 )
2N3251A TO-18 60 60 5 80 - 0.1 1 025 06 09 10 6 300 — 10 | 2850 6 4 66
90 - 1 1 05 - 12 50
100 300 10 1
3 - 50 1
JAN2N3251A T0-18 60 60 5 80 - 0.1 1 025 06 09 10 6 300 — 10 | 250 6 3 66
90 - 1 1 05 - 1.2 50
100 300 10 1
30 - 50 1
JANTX2N3251A T0-18 60 60 5 80 - 0.1 1 026 06 09 10 6 300 — 10 | 250 6 4 66
90 - 1 1 05 - 1.2 50
100 300 10 1
30 - 50 1
2N3304 T0-18 6 6 4 30 120 10 0.3 015 07 08 i 35 500 - 10 | 60 5 65
20 - 50 1 016 08 1 10
15 - 1 05 05 - 15 50
2N 3451 TO-18 6 6 40 | 10 3 30 120 10 03 016 08 1 10 55 500 10 | 25 6 65
Ices
20 50 1 025 075 095 10/5 / 60 5
05 15  50/5
2N 3545 T0-18 20 20 5 10 10 | 30 1 1 0.2 065 085 10 8 250 10 | 90 7 64
40 120 10 1 0.3 11 80
35 50 1 05 13 100
30 100 1
2N3546 TO-18 15 12 45 | 10 10 | 20 1 1 015 07 09 10 6 760 10 | 30 6 64
30 120 10 1 0.26 08 13 50
. 25 50 1 05 1.6 100
2N3576 TO-18 20 15 5 10 15 | 40 120 10 05 016 075 095 10 | 45 400 10 | s0 7 64
IceES 10 100 1 05 1.1 100
2N3639 T0-106 6 6 ] 10 3 3 120 10 0.3 0.16 10/5 | 35 500 — 10 | 60 3 65
ICES 20 - 50 1 05 - 15 50 300 — 10
025 075 095 10/.5
08 1 10/1
Test Conditions:
1. Ic=100mA, igq = Ig2 = 10mA 3. Ic=30mA, Igq = Ig2=3mA 6. Ic=10mA, Ig1 = Ig2= 0.5 mA 7. 1c=10mA, Igy=1g2=1mA
2. Ig=30mA,lgq=lg2=1.5mA 4. Ig =100 A, Vog = 6V, 6. Ic=50mA, Igq = Iga=5mA

Rg =1k, f=100Hz

15



‘saturated switches (cont.) PNP Transistors

Vv, V v 1 v V| C f. NF
cBO CEO EBO CcBO CE(sat) BE(sat) [ ob T toff
C; Vv h, [} Vi C I Test Process
Tyee Siyle W | v | W eare S8 LFE e € TSR v e v @y | (eR) tHzd @ € 1 s | @8 | condition | No.
; Min Min Min Max in ax m Max Min  Max Max Min Max Max | Max
2N3640 TO-106 12 12 4 10 6 30 120 10 03 0.2 08 1 10/1 | 35 500 - 10 35 [} 65
Ices 20 - 50 1 0.6 - 1.5 50 3 - 10
0.3 0.75 0.95 10/.5
2N4207 TO-18 6 6 45| 10 3 40 - 50 1 0.13 08 - 1 3 650 - 10 15 7 65
ICES 50 120 10 0.3 0.15 08 095 10
35 - 1 05 05 - 1.5 50
2N4208 TO-18 12 12 45| 10 6 30 - 50 1 0.13 - 08 1 3 700 - 10 20 7 65
Ices 30 120 10 0.3 0.15 0.8 095 10
15 - 1 05 05 - 1.5 80
2N4209 TO-18 15 15 451 10 8 40 - 50 1 0.15 - 08 1 3 850 - 10 20 7 65
ICES 50 120 10 0.3 0.18 0.8 095 10
B - 1 0.5 0.6 - 1.5 50
2N4257 TO-106 8 6 451 10 3 30 - 50 1 05 - 1.5 50 3 500 - 10 15 7 65
ICES 30 120 10 0.3 0.1% 08 095 10
15 - 1 05
2N4257A TO-106 6 6 451 10 3 30 - 50 1 0.5 - 15 50 3 500 - 10 15 7 65
Ices 0 120 10 03 015 08 095 10
15 - 1 05
2N4258 TO-106 12 12 4541 10 6 30 - 50 1 05 - 1.5 50 3 700 - 10 20 7 65
Ices 30 120 10 0.3 0.15 - 095 10
15 - 1 0.5
2N4258A TO-106 12 12 45| 10 6 30 - 50 1 05 - 15 50 3 700 - 10 18 8 65
IcES 30 120 10 03 015 - 08 095 10
15 - 1 05
2N4313 TO-106 12 12 45| 50 10 18 - 1 0.5 0.13 - 0.92 10 4 700 - 30 25 3 64
icES 0 - 10 1 019 - 115 30
30 - 30 05 0.45 095 15 100
25 - 100 1
2N4423 TO-106 12 12 4.0 80 6 30 10 03 0.15 10 6 400 30 50 3 64
ICES 40 150 30 05 0.2 30
20 100 1 05 100
2N5055 TO-108 12 12 45| 50 10 12 - 1 05 0.13 - 092 10 45 550 - 2 25 3 64
IcES 20 - 10 1 019 08 115 30
30 100 30 05 0.45 095 15 100
20 - 100 1
2N5056 TO-18 15 15 45| 50 10 12 - 1 05 0.13 072 092 10 45 600 - 30 35 3 64
IcES 20 - 10 0.3 0.19 08 115 30
30 100 30 05 0.45 095 1.5 100
20 - 100 1
2N5057 TO-18 15 15 45| S0 10 20 - 1 05 0.13 072 092 10 45 800 - 30 35 3 64
Ices 0 - 10 03 019 08 115 30
40 100 30 05 0.45 095 15 100
30 - 100 1
2N5140 TO-106 ] 5 4 50 3 70 - 50 1 0.75 50 5 400 - 10 20 7 65
ICES - 1 05 02 - 12 10
20 140 10 1
2N5141 TO-106 6 6 6 100 4 15 1 2 0.2 1.1 10 7 300 - 20 150 3 64
Ices 2 10 2 025 08 125 30
30 30 2 0.6 2.0 100
15 100 5
2N5910 T0-106 20 20 as| 10 20 |3 120 10 03 0s so |3 700 10 |2 7 65
Test Conditions:
3. Ic=30mA,igy=Ig2=3mA 7. 1c=10mA, lgy =Ilg2=1mA
6. Ic=50mA, Ig1 = Ig2 = 5 mA 8. Ic=10mA, Igq =05 mA,

ig2 =-1mA




low level amps

PNP Transistors

Type Case Veeo | Veeo | Veso | 'co - heE R R Ic | Cob fr e | torr | NF Test | Process
No. Style W) v) v) wa) @ CF e Max CmA) & (v V) & (V) ma) | (pF} MHz) @ o, | (ns) | (dB) | condition| No.
Min Min Min Max ax Max Min  Max Max Min Max Max | Max
2N2604 T0-46 60 45 6 10 45 | a0 120 o001 5 05 07 09 10 6 3 - 05 4 1 T 62
6 - 05 5
- 350 10 5
JAN2N2604 T0-46 80 60 6 10 50 | 40 120 0.1 5 05 07 09 10 6 30 300 05 3 1 62
60 - 05 5
. - 350 10 5
2N2605 TO-46 60 45 6 10 45 | 100 300 0.1 5 05 07 09 10 6 3 - 05 3 1 62
150 - 05 5
- 600 10 5
JAN2N2605 T0-46 70 60 6 10 50 | 100 300 0010 5 05 07 09 10 6 30 300 05 3 1 62
150 - 05 5
- 600 10 5
2N3547 T0-18 60 60 6 25 45 | 60  — 0.01 5 1 - 1 10 8 45 150 1 5 1 62
100 500 1 5
% - 10 5
2N3548 T0-18 60 45 6 10 45 | 100 300 001 5 1 - 1 10 8 60 150 1 4 1 62
150 - 0.1 5
- 600 10 5
2N3549 TO-18 60 60 6 10 45 | 100 500 0010 5 1 - 1 10 8 60 150 1 4 1 62
150 - 0100 5
200 - 1 5
2N3550 T0-18 60 45 8 1.0 45 | 125 - 0001 5 05 07 08 5 8 60 150 1 4 1 62
200 600 0010 5
300 - 1 5
2N3962 TO-18 60 60 6 10 50 | 100 300 0010 5 - - - - 6 40 160 05 3 2 62
100 450 1.0 5 0256 - 09 10 3 3
3 4
10 5
2N3963 TO-18 80 80 6 10 70 | 100 300 0010 5 025 - 09 10 6 40 160 05 3 2 62
100 450 1.0 5 - - - - 3 3
3 4
10 5
2N3964 TO-18 a5 a5 6 10 40 | 250 500 0010 5 0.25 - 09 10 6 40 160 05 2 2 62
250 600 1 5 - - - - 2 3
2 4
4 5
2N3965 T0-18 60 60 6 10 50 | 250 500 0010 5 025 - 09 10 6 40 160 0.5 2 2 62
250 600 1 5 - - - - 2 3
2 4
4 5
2N4248 T0-106 40 40 10 4 | 50 - 0.1 100 026 - - 10 6 - - . 62
2N4249 T0-106 60 60 5 10 40 | 100 300 04 100 025 - - 10 6 - - 3 6 62
3 7
3 8
2N4250 TO-106 40 40 5 10 40 | 250 700 0. 5 026 - - 10 6 - - 2 6 62
2 7
2 8
2N4964 TO-106 50 40 5 25 20 | 30 120 001 5 0.4 - - 10 8 60 1 6 9 62
40 . 10 5
2N4965 TO-106 50 40 5 25 20 | 80 400 0.01 s 0.4 - - 10 8 60 1 6 9 62
100 - 10 5
Test Conditions: .
1. lc =10 uA, Vcg = BV, 3. Ic=20pA, Vg =8V, 5. Ic=20uA, VoE =BV, 7. I =20 A, VCE =BV, 9. Ic= 10 A, VeE = 5V,
RG = 10 k§2, BW = 16.7 kHz RG =10 k2, BW = 15 kHz £ =100 Hz, BW = 15 Hz, RG =10k, =1 kHz, RG = 10k, f =1 kHz
R 10 k2 BW = 150 Hz
2. Ic=20 uA, VCE =5V, 4. Ig=20 A, Vgg = 5V, G=
RG = 10 k2, BW = 16,7 kHz f=1kHz, BW = 160 Hz, 6. Ic=20uA, VCE =5V, 8. Ic=250uA, VCE =5V,

RG =10k

RG=10kQ,f=1kHz

RG =1k, f=1kHz,
BW =150 Hz
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general purpose amps and switches

PNP Transistors

v v, Veso | 'cso . Vee(sat)  VaE(sat) [ Cob T totf | NF
Type Case cso | YcEO Vcr heg* 1 Vee c [ Test | Process
No. Style ) v) ) | (0a) @ (\cn Min | ax @(m‘;]& ¥ v & (v ma) | BF) |tz @ | a9 | 1d8) | congiion | No.
Min Min Min Max Max Min  Max Max Min Max Max Max
2N722 TO-18 50 35 s | 10ea 30 | 30 90 150 10 15 - 13 150 | 45 60 50 63
% - 5 10 .
2N1132 TOS 50 35 5 | 10ua 30 | 258¢ 100 1 5 1.6 -~ 13 150 | 45 60 50 63
) 30* - 5 10
2N2904 TO5 60 40 5 | 20 50 | 20 -~ 0.1 10 04 - 13 180 | 8 200 50 63
40 120 150 10 16 - 2 500
20 - 500 10
JAN2N2904 TO5 60 40 5 | 20 50 | 20 - 0.1 10 0.4 - 13 150 ] 8 200 50 | 175 1 63
. : 2% - 1 10 16 - 6 500
R 10 10
0 120 150 10
20 - 500 10
JANTX2N2904 TO5 60 40 5 | 20 50 | 20 - 0.1 10 0.4 - 13 150 | 8 200 50 63
) 4 120 150 10 1.6 - 26 500
20 - 500 10
2n2904A | TO6 60 60 5 | 10 50 | a0 - 0.1 10 04 - 13 180 |8 200 50 63
40 120 150 10 16 - 2 500
0 - 500 10
JAN2N2904A | TOS 60 60 5 | 10 50 | 40 - 0.1 10 04 - 13 180 | 8 200 - 80 | 175 1 63
a0 - 1 10 1.6 - 26 500
a0 - 10 10
40 120 150 10
Pl — 500 10
JANTX2N2904A | TO5 60 60 5 | 10 50 | 40 - 0.1 10 04 - 13 150 8 200 50 63
40 120 150 10 16 - 26 500
P R— 500 10
2N2905 T05 60 40 5 | 20 50 | 36 - 0.1 10 0.4 - 13 180} 8 200 50 63
100 300 150 10 1.6 - 26 500
30 - 500 10
JAN2N2905 T05 60 40 5 | 20 50 [ 35 - 0.1 10 0.4 - 13 150 | 8 200 - 50 | 200 1 63
50 - 1 10 1.6 - 26 500
7B - 10 10
100 300 150 10
30 - 500 10
JANTX2N2905 T0-5 60 40 5 | 20 50 | s0 - 0.1 10 04 - 13 180 | 8 200 50 63
100 300 150 10 1.6 - 26 500
30 - 500 10
2N2008A | TO6 60 60 5 | 10 50 | 75 - 0.1 10 0.4 - 13 150 | 8 200 50 63
100 300 150 10 1.6 - 26 600
50 — 500 10
JAN2N2905A | TO5 60 60 5 | 10 50 | 75 - 0.1 10 0.4 - 13 150 |8 200 - 50 | 200 1 63
100 - 1 10 1.6 - 26 500
100 - 10 10 :
100 300 150 10
50 - 500 10
JANTX2N2905A [ TO-5 60 60 5 | 10 50 | 75 ~ 0.1 10 0.4 - 13 150 | 8 200 50 63
100 300 150 10 1.6 - 26 800
) 50 - 500 10
2N2906 TO-18 60 40 s | 20 50 | 20 - 0.1 10 04 - 13 150 | 8 200 50 63
40 120 150 10 1.6 - 6 500
20 - 500 10
JAN2N2906 TO-18 60 40 s | 20 50| 20 - 0.1 10 04 - 13 10| 8 200 - 50 | 178 1 63
% - 1 10 1.6 - 26 500
B - 10 10
40 120 150 10
20 . 500 10
JANTX2N2906 TO-18 60 40 5 | 20 s0 | 20 - 0.1 10 04 - 13 150 | 8 200 50 63
40 120 150 10 1.6 - 26 500
20 - 500 10
2N2906A | TO-18 60 60 5 | 20 50 | a0 - 0.1 10 0.4 - 13 10| 8 200 50 63
40 120 150 10 16 - 26 500
0 - 500 10
JAN2N2906A | TO-18 60 60 5 | 10 50 | 40 - 0.1 10 04 - 13 150 | 8 200 - 50| 175 1 63
Pt — 1 10 1.6 - 26 500
a0 = 10 10
40 120 150 10
. Pt — 500 10
JANTX2N2906A | TO-18 60 60 5 | 10 50 | 40 -~ 0.1 10 0.4 - 13 150 | 8 200 50 63
40 120 150 10 1.6 - 26 500
Pt - 500 10
2N2907 T018 60 40 5 | 20 50 | 35 - 0.1 10 0.4 - 13 150 | 8 200 50 63
100 300 150 10 1.6 - 26 500
- 500 10
JAN2N2907 TO-18 60 40 5 | 20 50 | 35 — 0.1 10 0.4 - 13 150 | 8 200 - 50 | 200 1 63
50 - 1 10 1.6 - 26 500
% - 10 10
100 300 150 10
0 - 500 10
JANTX2N2907 TO-18 60 40 5 | 20 50 | 36 - 0.1 10 0.4 - 13 180 | 8 200 50 63
100 300 150 10 1.6 - 28 500
[ 500 10
2N2907A | TOAa8 60 60 5 | 20 so| 5 - 1.0 10 0.4 ~ 13 80| 8 200 50 63
100 300 150 10 1.6 - 26 500
50 - 500 10

Test Condition:
1. 1c = 160 mA, Ve = 30V,
Ig1 =Ig2=15mA
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general purpose amps and switches (cont.)

PNP Transistors

Type Case Veso | Vceo | Vemo | fceo . neE e . Ve | Vet VeEta  ic | Con r e NF test | Process
My serne W W W e e Bl FE et gy TCEN W e v @y | R | e @ (S e) [ @B [ condiion | N
Min Min Min Max n ax Max Min  Max Max | Min Max Max | Max
JAN2N2907A TO-18 60 60 5 10 50 75 - 0.1 10 04 - 13 150 8 200 50 200 1 63
100 - 1 10 1.6 - 26 500
100 ~ 10 10
100 300 150 10
50 - 500 10
JANTX2N2907A T0-18 60 60 5 10 50 75 - 1 10 0.4 - 13 150 8 200 - 50 63
100 300 150 10 1.6 - 26 500
50 - 500 10
2N3072 TO-5 60 60 4 30 130 50 1 0.26 - 1.2 50 10 130 50 63
15 - 300 2 1.0 - 2.0 300
2N3073 TO-18 60 60 4 30 130 50 1 0.25 - 1.2 50 10 130 50 63
15 - 300 2 1.0 - 20 300
2N3120 TO-5 45 45 4 30 130 50 1 0.25 - 1.2 50 10 130 50 63
15 - 300 2 0.5 - 2.0 500
1.0
2N3121 T0-18 45 45 4 30 130 50 1 0.25 - 1.2 50 10 130 50 63
15 - 300 2 0.5 - 20 500
1.0
2N3133 TO5 © 50 35 4 50 30 10 - 150 1.0 0.6 - 15 160 10 200 50 63
25 - 1 10
40 120 150 10
2N3134 TO5 50 35 4 50 30 25 - 150 1.0 0.6 - 15 150 10 200 50 63
50 - 1 10
100 300 150 10
2N3135 TO-18 50 35 4 50 30 10 - 150 1.0 0.6 - 15 150 10 200 50 63
25 - 1 10
40 120 150 10
2N3136 TO-18 50 35 4 50 30 25 - 150 1.0 0.6 - 15 150 10 200 50 63
50 - 1 10
100 300 150 10
2N3502 TO5 45 45 5 10uA 30 80 - 0.01 10 0.25 - 1.0 50 8 200 50 63
120 - 0.1 10 04 - 1.3 150
136 - 1 10 1.0 - 20 300
140 - 10 10 16 - 20 500
100 300 150 10
50 - 500 10
115 300 50 1
2N3503 TOS 60 60 5 10 wA 50 80 - 0.01 10 0.25 - 1.0 50 8 200 50 63
120 - 0.1 10 04 - 1.3 150
135 ~ 1 10 1.0 - 20 300
140 - 10 10 16 - 20 500
100 300 150 10
50 - 500 10
115 300 50 1
2N3504 TO-18 45 a5 5 10uA 30 80 - 0.01 10 0.25 - 1.0 50 8 200 50 63
120 - 0.1 10 04 - 1.3 150
136 -~ 1 10 1.0 - 2.0 300
140 - 10 10 186 - 20 500
100 300 150 10
50 - 500 10
115 300 50 1
2N 3505 TO-18 80 60 5 10 A 50 80 - 0.01 10 0.26 - 1.0 50 8 200 50 63
120 - 0.1 10 04 - 1.3 150
136 - 1 10 1.0 - 20 300
140 - 10 10 1.6 - 20 500
100 300 150 10
50 - 500 10
115 300 50 1
2N3638 T0-108 25 25 4 35 15 30 - 50 2 1.0 08 20 300 20 100 50 63
20 - 300 1 0.25 - 1.1 50
2N3638A TO-105 25 25 4 35 15 80 - 1 2 10 08 2.0 300 10 150 50 63
100 - 10 1 0.15 1.1 50
100 - 50 10
20 - 300 10
2N3644 TO-106 45 45 6 35 30 40 - 0.1 10 1.0 08 20 300 | 8 200 20 63
80 - 1 10
100 -~ 10 10
116 300 50 10
100 300 150 2
20 - 300 1
2N3645 TO-108 60 60 5 36 80 40 - 0.1 10 1.0 08 20 300 | 8 200 20 63
80 - 1 10 0.25 - 1.0 50
100 - 10 10
116 300 50 10
100 300 150 2
20 - 300 1
2N3905 TO-92 40 40 5 - - 30 - 0.1 1 0.25 0656 066 10 45 200 10 5 66
40 - 1 1 04 - 0.96 50
50 150 10 1
30 - 50 1
15 - 100 1
2N3906 TO-92 40 40 5 - - 60 - 01 1 0.25 0.65 085 10 45 250 10 4 2 66
80 - 1 1 0.4 - 095 50
100 300 10 1
60 - 50 1
30 - 100 1
Test Conditions:
1. Ic = 150 mA, Ve = 30V, 2. Ic= 100 4A, VGE = SV,

181 =lg2=15mA

Rg =1k, BW=15.7 kHz
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general purpose amps and switches (cont.)

PNP Transistors

v v v ) 7 ) VBE(sat) 1 Cob fr toif | NF
Type Case cBo | Vceo | Veso | 'cBo h v, CE(sat BE (sat] c o ) o Test | Process
My Style w | W W | A @ (f/')’ i FEM ‘ff) v & (W wma | WA} mH @ C | ns) | Bl | congition | No.
Min Min Min Max ax Max Min  Max Max | Min Max Max | Max
2N4121 TO-106 40 40 5 - - 40 - 1 0.13 - 075 1.0 4.5 400 10 4 2 66
60 - 1 014 07 09 10
70 200 1 0.3 - 11 50
15 - 1
2N4122 TO-106 40 40 5 - - 100 -~ 1 0.13 - 075 1.0 45 450 10 4 2 66
150 - 1 014 07 09 10
150 300 1 0.3 - 11 50
30 - 1 04 50
2N4125 T0-92 30 30 4 50 20 30 150 20 : 0.4 - 096 50 45 200 10 5 2 66
5 - 5
2N4126 TO-92 25 25 P 50 20 | 120 380 2 1 0.4 - 085 50 4.5 250 10 4 2 66
[ 50 1
2N4142 T0-106 60 40 5 50 30 20 - 0.1 10 04 - 13 150 | 8 200 50 63
% - 1 10
3 - 10 10
20 - 150 1
40 120 150 10
0 - 500 1
2N4143 TO-106 60 40 5 50 30 % - 0.1 10 0.4 - 13 150 8 200 §0 - 63
50 - 1 10
% - 10 10
50 - 150 1
100 300 150 10
30 - 500 1
2N4228 TO-106 60 40 5 50 30 25 - 0.1 10 0.4 - 1.3 150 8 200 50 - 63
50 - 10 10
30 - 150 1
7% 150 150 10
20 - 500 1
2N4402 T0-92 40 40 50{ — - 30 - 1 1 0.4 075 95 150 - 150 20 255 - 1 63
50 — 10 1 075 13 500
§0 150 150 1
20 - 500 2
2N4403 TO-92 40 a0 50| - - {3 - 0.1 1 0.4 075 95 150 - 200 20 | 286 | - 1 63
60 - 1 1 0.75 12 500
100 — 10 1
100 300 150 1
20 - 500 2
2N4916 T0O-106 30 30 5 - - 40 - 0.1 1. 013 — 075 1 45 400 10 4 2 66
60 - 1 1 014 07 09 10
70 200 10 1 0.3 075 11 50
[ 50 1
2N4917 TO-106 30 30 5 - - 100 — 0.1 1 013 - 075 1 45 450 10 - 66
150 — 1 1 014 07 08 10
150 300 10 1 0.3 075 1.1 50
30 - 50 1
2N4971 TO-106 50 40 5 25 30 gg - ;go 10 016 - 13 10 | 8 200 50 - &3
40 120 150 10
2N4972 TO-106 50 40 5 25 30 ;g - 120 10 0.4 - 13 - 150 8 200 50 - 63
= 1
100 300 150 10
2N5138 TO106 30 30 5 50 20 :g 800 ?J :g 0.3 - 10 10 7 30 - 5 - - 66
50— 10 10
2N5139 TO-106 20 20 5 50 15 ig - ?-1 :g 05 07 10 50 5 300 10 - - 66
40 - 10 1
2N5142 TO-105 20 20 4 50 12 30 - 50 1 .2 08 25 300 | 10 100 50 - 66
15~ 300 10 05 - 15 50
2N5143 TO-106 20 20 4 50 12 v - 50 1 2 08 25 300 | 10 100 50 - 66
15 - 300 10 05 - 15 50
EN722 T0-106 50 35 1000 30 2% - 5.0 10 1.5 - 13 180 | 45 60 50 | — -
30 90 150 10
EN1132 T0-105 50 35 1000 30 26— 5.0 10 15 - 13 150 | 45 60 50 | — - 63
3 9 150 10
EN2905 T0-108 60 40 50 3% - 0.1 10| o4 - 13 150 | 8 150 50 | — - 6 63
100 300 150 10 1 - 300
30 - 500 10
o .
EN2907 T0-106 60 40 5 | s0 50 3 — 0.1 10 0.4 - 13 150 | g 150 50 | 110 - 6 63
100 300 150 10 1 - 300
30 - 500 10 .
EN3502 10105 5 . s | 10 30 | 80 - 001 10 025 - 1 50 | g 150 50 | 100 : 7 63
\CES 120 - 0.1 10 0.4 - 13 150 4
135 - 1 10 1 - 300 5
140 - 10 10
116 300 50 1
100 300 150 10
30 - 500 10
EN3504 T0-106 % 45 5 10 30 80 - 0.01 10 - - - - - 150 50 | 100 7 63
Ices 120 — 0.1 10 4
135 - 1 10 5
140 - 10 10
15 300 50 1
100 300 150 10
30 - 500 10"
MPS3638 T0-92 25 25 4 ;g - ;(O) :0 025 - 1.1 50 20 100 — 50 170 4 : 63
20 - 0 2 )
MPS3638A TO-92 25 26 4 80 - 1 10 0.25 _ 1.1 50 10 150 — 50 170 63
100 - 10 10 1 08 300 4
100 - 50 1
20 - 300 2
MPS3702 T0-92 % a9 5 | 100 20 | 60 300 50 5 025 - - 50 | 12 100 - 50 63
MPS3703 T0-92 30 50 5 100 2 |{ 30 150 50 5 025 - - 50 12 100 - 50 63
MPSE516 T0-92 40 20 4 50 30 50 100 2 10 05 o 50 4 66
30 - 100 10
MPS6517 T0-92 40 40 4 50 30 | % 180 2 101 o8 - - 50 | a 66
60 - 100 10
MPS6518 T0-92 40 40 a s00 30 150 300 2 10 05 _ 50 a 66
90 - 100 10 -
MPS6522 TO-92 2 25 a 50 20 | 100 - 0.1 10 05 - - 50 | 4 3 &6
S 200 400 2 10 N
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general purpose amps and switches (cont.)

PNP Transistors

Type Case Vewo | Veeo | Veso | lco o hEE ¢ Vee | VeEGat)  VBEGsat) ic | Cob fr ic | toff &‘; Test Process
No. Style V) Vi W) A @ OF i Max  (mA) & W v & W (mA) | (pF) (MHz) @ () (ns) | ) | Condition No.
: Min Min Min | Max Max Min  Max Max | Min Max Max ax
MPS6533 T0-92 40 40 4 50 | 3% - 10 1 05 - 1 100 | & 63
4 120 100 1
2% - 500 10
MPS6534 T0-92 40 40 4 50 30| 6 - 10 1 0.3 - 1 100 | 6 63
| 0 270 100 1
) 50 500 10
MPS6535 T0-92 30 30 ] 100 20| 30 - 100 1 05 - 12 100 | 6 63
Test Conditions:
1. Ic =150 mA, Ve = 30V, 3. Ic=104A,VCE=5Y, 6 Ig=30puA, VCE = 15V, 7 Ig=300mA,lg1 =1g2=30 mA

g1 =ig2=15mA

2. 1= 100 wA, Vgg = 5V,
RG =1 k2, BW = 15.7 kHz

Rg = 10 kS, WB

1c=300mA, Igq = g2 =30 mA

Rg =10 k@, f = 1 kHz

6 1c=150mA, Igy = Ig2 =15 mA

[N
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medium power amps

PNP Transistors

Type Case Veeo | Veeo | Veso| 'eBo v, hEE e . Vee Veeiss)  VBEisat) Ic | Cob r 1. | tott | NF Tost Process
N Style ) v) v | ware S8 LVFE e €& o v & (v mar | o) | ma @ ] s | el | condtion| e
. Min Min Min Max Max Min  Max Max Min Max Max Max
2N4030 T0-30 60 60 5 50 s0] 30 - 010 5 o1s - 09 150 | 20 | 100 50 67
40 120 100 5 05 - 11 500 400
1B - 1A 5 10 - 12 1000
2N4031 To-38 80 80 5 50 6| o - 0.1 5 015 ~ 09 150 | 20 | 100 50 67
40 120 100 5 05 - 11 500 400
: 10 - 1A 5
2N4032 T0-39 60 60 5 50 sol 5 - 0.1 5 015 - 09 150 | 20 | 150 50 67
100 300 100 5 05 - 11 500 500
) w0 - 1A 5 10 - 12 1000
2N4033 T0-30 80 80 5 50 6| 75 - 0.1 5 o1s - 09 150 | 20 | 150 50 67
100 300 100 5 05 - 11 500 500
% - 1A 5
2N4036 T0-39 90 65 7 100 90 | 20 200 150 2 065 — 14 150 60 50 67
20 - 0.1 10
0 10 150 10
| 20 - 500 10
2N4037 10-39 60 40 7 %0 60| 15 — 1 w| 14 - - - 30 | 60 200 | s 67
5 250 150 10 »
2N4354 TO-105 60 60 5 sa 50| 2% - 0.1 10] o015 - 09 180 | 30 | w0500 s0 3 1 67
40 —_ 1 1
50 500 10 10
0 - 100 10
R 500 10
2N4355 T0-108 60 60 5 | 50 50| 60 - 01 10| o015 - 09 150 | 30 | 100s00 S0 3 1 67
% - 1 10
100 400 10 10
B - 100 10
% - 500 10
2N4356 70-108 80 80 5 | 0 s9 | 25 - 0.1 0] o015 - 09 150 | 30 | 100800 50 3 1 67
0 - 1 10
50 250 10 10
w0 - 100 10
o - 500 10

Test Conditions:

1. ¢ =100 pA, VG = 10V,
RG=1kQ,BW=1Hz
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PNP Transistors

dual differential amps

hEE1 | v v AVBg1 - VBE2
Veso | Veeo | Veso | 'ceo h \ BE,"VBE, Cob T NF Fest P
Type Case Ves FE c hgg2 At e rocess
4 Styl ) V) V) (nA) @ , e i (mv) Wvre (pF) (MHz) @) | o ition No
o- tyle Min Min Min Max vy | Min Max  (mA) { Max u Max | Min Max | Max -
Max Max
2N3347 | TO-78 60 a5 6 10 45 40 300  0.01 10 5 10 6 60 240 | 4 1 62
60 1 - - -
2N3348 | TO-78 60 45 6 10 45 40 300 001 20 10 20 6 60 240 4 1 62
60 1 - - -
2N3349 | TO-78 60 45 6 10 a5 40 300  0.01 40 20 40 6 60 240 | 4 1 62
60 1 - - -
2N3350 | TO-78 60 a5 6 10 a5 100 300  0.01 10 5 10 6 60 240 4 1 62
150 1 - - -
2n33s1 | TO-78 60 as 6 10 a5 100 300  0.01 20 10 20 6 60 240 | 4 1 62
150 1 - - Z
2N3352 | TO-78 60 a5 6 10 a5 100 300 001 40 20 40 6 60 240 4 1 62
150 1 - - -
2N3806 | TO-78 60 60 5 10 50 100 0.01 - - - 4 100 500 | 7 2 62
150 450 0.1 3 .3
150 450 1 25 4
. 35 5
2N3807 { TO-78 60 60 5 10 50 226 0.0 - - - 4 100 s00 | 4 6 62
300 900 0.1 15 . 3
300 900 1.5 a
25 5
2n3808 | TO-78 60 60 5 10 50 100 0.01 - 8 = 4 100 500 | 7 6 62
150 450 0.1 20 5 20 3 3
150 450 1 - 8 - 25 4
35 5
2N3809 | TO-78 60 60 5 10 50 225 0.01 - 8 - ) 100 500 | 4 [ 62
300 900 0.1 20 5 20 15 3
300 900 - 8 - 15 4
25 5
2N3810 | TO-78 60 60 5 10 50 100 0.01 - 5 - 4 100 500 | 7 6 62
150 450 0.1 10 3 10 3 3
150 a0 1 - 5 - 25 4
35 5
JAN2N3810 | TO-78 60 60 5 10 50 100 - 0.01 5 10 5 100 s00| 7 7 62
150 450 0.1 10 3 3 3
150 450 05 25 a
150 a0 1 35 5
126 - 10
2N3810A| TO-78 60 60 5 10 50 100 - 0.0t 5 - ) 100 s00} 7 6 62
150 450 0.1 5 15 5 3 3
150 450 1 = 5 - 25 4
35 5
2n3811 | TO-78 60 60 5 10 50 225 0.01 - 5 - 4 100 500 | 4 6 62
300 900 0.1 10 3 10 1.5 3
300 900 1 - 5 - 1.6 4
25 5
JAN2N3811 | TO-78 60 60 5 10 50 75 - 0.001 10 5 100 4 6 62
225 - 0.01 5 15 3
300 900 0.1 10 15 4
300 900 05 25 5
300 90 1
250 - 10
)
2n3811a| TO-78 60 60 5 10 50 225 0.01 - 5 - 4 100 500 | 4 6 62
300 900 0.1 5 15 5 16 3
300 200 1 - 5 - 15 4
25 5 )
2N4015 | TO-78 | 60 60 5 10 50 80 0.01 - - - 8 200 600 | 4 8 62
120 0.1 10 5 20
136 350 1 10 5 20
120 60 - - -
2N4016 | TO-78 | 60 60 5 10 50 80 0.01 - - - 8 200 600 | 4 9 62
120 0.1 10 2 10
135 30 1 10 2 10
120 50 - - -
2N4017 | TO78 | 80 80 6 10 70 100 350  0.01 - - - 6 4 160 3 10 62
100 0.1 10 1
90 50
2N4018 | TO-78 | 60 60 6 10 50 100 500  0.01 - - - 6 a0 160 | 3 10 62
100 0.1 10 "
90 50
2n4019 | To.78 | 45 45 6 10 30 250 §00  0.01 - - - 6 50 160 | 2 10 62
250 0.1 4 1
180 50
2n4020 | TO78 | 45 a5 6 10 30 250 500  0.01 - = - 6 50 160| 4 10 62
250 550 0.1 20 5 20 2 "
250 600 1 20 10 -
180 50 - - -
2n4021 | TO78 | 60 60 6 10 50 100 30 001 - - - 6 4 10| 10 10 62
100 400 0.1 20 5 20 3 1
100 - 500 1 20 10 -
90 50 - — -
Test Conditions:
1. 1g = 104A, Vge = 6V, 4. 1c =100 A, VGE = 10V, 6. Ic= 100 A, Veg = 5V, 8. Ic= 30 uA, VCE = 5V, 10. Ic =20 pA, VCE = 5V,
RgG = 10 k2, BW = 15.7 kHz Rg =3k, f =10 kHz, RG =3kQ, f = 100 Hz, RG = 10kQ, f =2 kHz, RG = 10 k@2, f = 1 kHz,
BW=2kH BW =20 Hz BW = 200 Hz BW - 150 Hz
2. g =100 uA, VGE =5V, :
RG = 3 kS, f =100 kHz, 5. I¢ =100 A, VCE = 10V, 7. 1¢ = 100 uA, VCE = 5V, 9. Ic=30pA, VCg =5V, 11. Ic =20 uA, Vge =5V,
BW =20 Hz RG = 3k, BW = 16.7 kHz RG =3kQ, f=1kHz, RG =10k, f = 1 kHz, RG = 10 k2, f = 100 Hz,
BW = 20 Hz BW = 200 Hz BW =15 Hz

3. 1c 100 pA, VcE = 10V,
RG =3k, f=1kHz,
BW = 200 Hz




dual differential amps (cont.) "~ PNP Transistors

. : beE1 | vpe -v AVBE1 - VBE2 :
BE BE.
Type Case Veao vch Veso 'ceo Ves heg Ic hgg2 (1 v - 2 AT Cob r NF Test Process
No. Style (\{D (V) (Yl (nA) @ ~C ) M @ A) (%) - m Wvre) (pF) !MHI) {dB) Condition No.
Min Min Min Max wv) Min ax (m. Max k ! Max Min: Max | Max
. s Max . Max i o .
2N4022 TO-78 60 60 6 10 50 250 500 . 0.01 - - - 6 50 160 |- 4 11 62
. 250 550 0.1 20 5 20 . 2 10
250 | 600 1 20 10 -
180 50 - - -
2N4023 TO-78 45 45 6 10 30 250 500 0.01 - - - 6 50 160 4 11 62
250 550 0.1 10 3 10 2 10
250 600 1 10 8 -
180 -~ 80 - - -
2N4024 TO-78 60 60 6 10 50 100 350 0.01 - - - 6 40 160 10 1 62
’ 100 400 0.1 10 3 10 3 10
100 500 1 10 5 -
90 ) 50 = - -
2N4025 TO-78 60 60 6 10 50 250 500 0.01 - - - 6 50 160 a4 n 62
250 550 0.1 10 3 10 2 10
250 600 1 10 5 -
180 50 - = -

Test Conditions:

10. Ig =20 uA, VCg = 5V,
Rg =10k, =1 kHz,
BW = 150 Hz

11, 1g =20 uA, VCE = 5V,
RG = 10 k2, f = 100 Hz,
W =16 Hz




N-Channel FETs

A
switches
BVGss I [ ) v, ;i rdston on 1,
Type bt oo o) (&) o) I P (‘::': onmi) o | Process
Min Max Min Max Max Max Max Max Max Max Max
2N3824 70-72 50 0.1 0.1 8 6 3 250 ' 56
2N3966 7072 30 0.1 2 0.1 6 6 15 220 100 50
2N3970 TO-18 40 0.25 §0 150 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 a0 0.2 30 0.2 10 16 5 30 25 a0 51
2N4092 TO-18 40 0.2 15 0.2 7 16 5 50 35 60 51
2N4093 7018 a0 0.2 8 02 | 5 6 5 80 60 80 51
2N4391 TO-18 40 0.1 50 150 0.1 10 14 35 30 20 35 51
2N4392 TO-18 a0 0.1 25 75 0.1 5 1 35 60 20 55 51
2N4393 TO-18 40 0.1 5 30 0.1 3 14 35 100 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 26 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 35 a0 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 35 60 16 80 51
2N4859 T0-18 30 0.25 50 0.25 10 18 8 25 9 25 51
2N4859A T0-18 30 0.25 50 0.25 10 10 4 25 8 20 51
2N4860 T0-18 30 0.25 20 100 0.25 6 18 8 a0 10 50 51
2N4860A TO-18 30 0.25 20 100 0.25 6 10 35 40 10 40 51
2N4861 T0-18 30 0.25 8 80 0.25 a 18 8 60 20 100 3]
2N4861A T0-18 30 0.25 8 80 0.25 a 10 35 60 16 80 51
2N5432 TO-62 25 0.2 150 0.2 10 30 15 5 s 36 58
2N5433 TO-52 25 0.2 100 02 9 30 15 7 5 36 58
2N5434 7052 25 0.2 30 0.2 a 30 15 10 5 36 58
2N5555 T0-92 EPOXY 25 1 15 10 10 5 12 150 10 2% 50
2N5638 T0-92 EPOXY 30 1 50 ’ 12 10 a 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 T0-92 EPOXY 30 1 a0 1 12 10 35 50 9 15 51
2N5654 T0.92 EPOXY 30 1 15 1 8 10 35 100 14 30 51
KE4091 TO-106 EPOXY 40 1 30 1 10 16 5 30 26 40 51
KE4092 T0-106 EPOXY 40 1 15 1 7 16 5 s0 35 60 51
KE4093 TO-106 EPOXY 40 1 8 1 5 16 5 80 60 80 51
KE4391 TO-106 EPOXY 40 1 50 150 1 10 14 36 30 20 35 51
KE4392 TO-106 EPOXY 40 1 25 75 1 5 14 35 60 20 35 51
KE4393 TO-106 EPOXY 40 1 5 30 1 3 1 35 100 20 80 51
KE4856 TO-106 EPOXY 40 1 50 1 10 18 8 25 9 26 51
KE4857 TO-106 EPOXY 40 1 20 100 1 6 18 8 40 10 50 51
KE4858 TO-106 EPOXY 40 1 8 80 1 4 18 8 60 20 100 51
KEA4859 TO-106 EPOXY 30 1 50 1 10 18 8 25 9 25 51
KE4860 TO-106 EPOXY 30 1 20 100 1 6 18 8 a0 10 50 51
KEA4861 TO-106 EPOXY 30 1 8 80 1 4 18 8 60 20 100 51
NF510 TO-18 30 10 . 5 10 100 51
NFS11 T0-18 20 100 5 10 100 51
NF580 TO-52 25 1 1 12 25 13 5 5 25 58
NF581 T0-52 25 1 1 10 25 13 6 5 25 58
NF582 7052 25 1 1 6 25 13 10 5 25 58
NF583 T0-52 25 1 1 4 25 13 20 10 25 58
NF584 T0-52 15 50 50 10 25 13 10 58
NF585 T0-52 15 50 50 6 25 13 20 58
NF4445 T0-52 25 3 150 3 10 50 2 5 35 35 58
NF4446 T0-52 25 3 100 3 10 50 25 10 35 35 58
NF4447 T0-52 20 3 150 3 10 50 26 6 35 35 58
NFa448 7052 20 3 100 3 10 50 25 12 35 35 58
NF5555 T0-72 25 1 15 10 10 5 12 150 10 25 50
NF5638 T0-18 30 1 50 1 12 10 4 30 9 15 51
NF5639 70-18 30 1 25 1 8 10 4 60 14 30 51
NF5640 70-18 30 1 5 1 6 10 4 100 18 45 51
NF5653 70-18 30 1 40 1 12 10 35 50 9 15 s1
NF5654 TO-18 30 1 15 1 8 10 35 100 14 30 51
Tixsa1 To-18 30 02 50 05 10 18 8 2 51
TIS73 TO-106 EPOX Yt 30 2 50 2 10 18 8 25 9 25 51
TIS74 TO-106 EPOXYt 30 2 20 100 2 6 18 8 40 10 50 51
TIST5 TO-106 EPOXYt 30 2 8 80 2 4 18 8 60 20 100 51
U1897E TO-106 EPOXY *a0 1 10 16 30 26 40 51
U1898E TO-106 EPOXY *40 1 7 16 50 35 60 51
U1899E TO-106 EPOXY *40 1 5 16 80 60 80 51
uc250 TO-18 30 1 150 10 2% 30 51
UCc251 TO-18 30 1 75 75 6 25 75 51

1 Denotes pin configuration modified from original manufacturer.




RF amps

N-Channel FETs

BVass 1 1 % v ¢ c G NE
Tye ol b0 na) () umho) @ e Ml on | e | @ e g | @8 @ f @ Faen Proces
. Min Max Min Max Min Max Max Max Min Max (k2) :
2N3821 TO-72 50 0.1 05 25 1500 100 4 6 3 56
2N3822 T0-72 50 0.1 4 20 3000 100 6 6 3 55
2N3823 TO-72 30 05 4 20 3200 200 8 6 2 25 100 1 50
2N4223 T0-72 30 0.25 3 18 2700 200 8 6 2 10 200 50
2N4224 T0-72 30 05 2 20 1700 200 8 6 2 50
2N4416 TO-72 30 0.1 5 15 4000 400 6 4 0.8 10 400 4 400 1 50
2N4416A TO-72 35 0.1 5 15 4000 400 6 4 08 10 400 4 400 1 50
2N5078 T0-72 *30 0.25 4 25 4000 200 8 6 2 12 400 4 400 1 50
2N5103 T0-72 25 0.1 1 8 1500 100 4 5 1 50
2N5104 TO-72 25 0.1 2 6 2000 100 4 5 1 50
2N5105 T0-72 25 0.1 5 15 3500 100 4 5 1 50
2N5245 TO-106 EPOXYt 30 1 5 15 4000 400 6 45 1 10 400, 4 400 1 50
2N5246 TO-106 EPOXYt 30 1 15 7 2500 400 a 45 1 50
2N5247 T0-106 EPOXYt 30 1 8 24 4000 400 8 45 1 50
2N5248 TO-92 EPOXY? 30 5 4 20 3000 200 8 6 2 50
2N5484 T0-92 EPOXY 25 1 1 5 2500 100 3 5 1 16 100 3 100 t 50
2N5485, T0-92 EPOXY 25 1 4 10 3000 400 4 5 1 10 400 4 400 1 50
2N5486 TO-92 EPOXY 25 1 8 20 3500 400 6 5 1 10 400 4 400 1 50
2N5668 TO-92 EPOXY 25 2 1 ] 1000 100 4 7 3 16 100 25 100 1 50
2N5669 TO-92 EPOXY 25 2 4 10 1600 100 6 7 3 16 100 25 100 1 50
2N5670 T0-92 EPOXY 25 2 8 20 2500 100 8 7 3 16 100 25 100 1 50
KE4416 T0-106 EPOXY 30 1 5 15 4000 400 6 4 1 10 400 4 400 1 50
MPF102 T0-92 EPOXY 25 2 2 20 1600 100 8 7 3 50
MPF106 T0-92 EPOXY 25 1 a 10 4 5 2 10 400 2 100 1 50
MPF107 T0-92 EPOXY 25 1 8 20 6 5 2 10 400 2 100 1 50
MPF108 TO-92 EPOXY 25 1 15 24 1600 100 8 6.5 285 3 100 1 50
MPF112 TO-92 EPOXY? 20 100 1 25 1000 10 50
NF500 TO-72 25 10 1 30 8 50
NF501 TO-72 15 50 1 30 8 50
NF506 TO-72 25 1 4 15 5 4 1 18 100 2 100 1 50
NF5485 T0.72 2% 1 a 10 3000 400 4 5 1 10 400 ) 400 1 50
NF5486 T0-72 25 1 8 20 3500 400 6 5 1 10 400 4 400 1 50
TIS34 TO-106 EPOXYt 30 5 4 20 3000 200 8 6 2 50
T1S88 TO-106 EPOXYt 30 1 5 15 4000 400 6 45 1 10 400 4 400 1 50
U1837€ TO-106 EPOXY 30 1 L) 25 4000 200 8 6 2 50
U1994E TO-106 EPOXY 30 1 5 15 4000 400 6 4 1 10 400 4 400 1 50
UC734 TO-72 30 5 4 20 . 3000 200 8 4 [12:] 50
uc73ae TO-106 EPOXY 30 5 4 20 3000 200 8 4 1 50
t Denotes pin configuration modified from original manufacturer,
low noise amps
BVgss NF
» [ | Y Vv C; (a8}
Type v ax,",“ oA A v ) (urmio) o oF) :::) (*eninnVA/HE) @ (kl'-lz) :::;1'; Process
Min Max Min Max Min X Max Max Max Max
2N 3458 TO-18 *50 0.25 3 15 2500 10000 8 18 1 1 1 62
2N3459 TO-18 50 0.25 08 4 1500 6000 4 18 1 1 1 52
2N3460 TO-18 50 0.26 0.2 1 800 4500 2 18 1 1 1 52
2N3684 TO-72 50 0.1 25 75 2000 3000 5 4 12 05 0.1 10 52
2N3685 T0-72 50 01 1 3 1500 2500 35 4 1.2 05 0.1 10 52
2N 3686 TO-72 50 0.1 0.4 1.2 1000 2000 2 4 1.2 05 0.1 10 52
2N3687 TO-72 50 0.1 0.1 05 500 1500 1.2 4 12 05 0.1 10 52
2N4338 TO-18 50 01 0.2 06 600 1800 1 6 2 1 1 1 52
2N4339 TO-18 50 0.1 05 185 800 2400 18 6 2 1 1 1 52
2N4340 70-18 50 0.1 1.2 36 1300 3000 3 6 2 1 1 1 52
2N4341 TO-18 50 0.1 3 9 2000 4000 6 6 2 1 1 1 52
KE3684 TO-106 EPOXY 50 1 25 75 2000 3000 5 4 12 05 0.1 10 52
KE 3685 T0O-106 EPOXY 50 1 1 3 1500 2500 35 4 1.2 05 0.1 10 52
KE3686 TO-106 EPOXY 50 1 04 1.2 1000 2000 2 4 1.2 05 0.1 10 52
KE3687 TO106 EPOXY 50 1 0.t 05 500 1500 12 4 12 05 0.1 10 62
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general purpose amps

N-Channel FETs

NF
BVGss 3 (dB)

Typé Case *BVpGgo :ﬁ:? ::is) (,‘::\sos) Vl(’\(;:") . :::l ﬁ)’;‘) (*epn in nVa/Hz ) Process
No. Style n(n‘.'.: Max Min Max Min Max Max Max Max Max No.
2N3069 T0-18 *50 1 2 10 1000 2500 10 15 4 52
2N3070 TO-18 *50 1 05 25 750 2500 5 15 4 52
2N3071 TO-18 *50 1 0.1 0.6 500 2500 25 15 4 52
2N3366 TO-18 *40 5 08 4 400 2000 12 15 52
2N3366 T0-18 *40 5 0.2 1 250 1000 7 15 52
2N3367 TO-18 *a0 5 0.25 100 1000 25 16 52
2N3368 T0-18 *40 5 2 12 1000 4000 12 20 52
2N3369 T0-18 *40 5 05 28 600 2500 7 20 52
2N3370 TO-18 *40 5 0.1 06 300 2500 35 20 52
2N3436 TO-18 *50 05 3 15 2500 10000 10 18 2 52
2N3437 TO-18 *50 05 08 4 1500 6000 5 18 2 52
2N3438 TO-18 *50 05 0.2 1 800 4500 25 18 2 52
2N3819 TO-106 EPOXY T 25 2 2 20 2000 6500 8 8 a 50
2N3967 70-72 30 0.1 25 10 1600 2400 5 5 1.3 15 50
2N3967A 10-72 30 0.1 25 10 1600 2400 5 5 13 15 50
2N3968 T0-72 30 0.1 1 5 1400 2000 3 5 1.3 15 50
2N3968A T0-72 30 0.1 1 5 1400 2000 3 5 13 15 50
2N3969 T0-72 30 0.1 0.4 2 950 1450 1.7 5 1.3 15 50
2N3969A 70-72 30 0.1 0.4 2 950 1450 17 5 1.3 15 50
2N4220 T0-72 30 0.1 05 3 1000 4000 ) 6 2 55
2N4220A 70-72 30 0.1 05 3 1000 4000 a 6 2 25 55
2N4221 70-72 30 0.1 2 6 2000 5000 6 6 2 55
2N4221A T0-72 30 0.1 2 6 2000 5000 6 6 2 25 55
2N4222 TO-72 30 - 0.4 5 15 2500 6000 8 6 2 55
2N4222A TO-72 30 0.1 5 15 2500 6000 8 6 2 25 55
2N4302 TO-106 EPOXY *30 1 05 5 1000 ] [ 3 2 55
2N4303 TO-106 EPOXY *30 1 4 10 2000 6 6 3 2 56
2N4304 TO-106 EPOXY *30 1 05 15 1000 " 10 6 3 3 55
2N5163 TO-106 EPOXY 25 10 1 40 2000 9000 8 20 5 50
2N5358 T0-72 40 0.1 05 1 1000 3000 3 6 2 115 55
2N5359 TO-72 40 0.1 08 16 1200 3600 4 6 2 *115 55
2N6360 T0-72 40 0.1 15 3 1400 4200 ) 6 2 115 55
2N5361 7072 40 0.1 25 5 1500 4500 6 6 2 *115 55
2N5362 TO-72 40 0.1 4 8 2000 5600 7 6 2 115 55
2N5363 T0-72 40 0.1 7 14 2500 6000 8 6 2 *115 56
2N5364 T0-72 a0 0.1 9 18 2700 6500 8 6 2 *115 65
2N6457 T0-92 EPOXY 25 1 1 5 1000 5000 6 7 3 55
2N5458 TO-92 EPOXY 2% 1 2 9 1500 5500 7 7 3 56
2N65459 T0-92 EPOXY 25 1 4 16 2000 6000 8 7 3 56
E100 TO-106 EPOXY 30 05 0.2 20 500 10 8 3 55
E101 TO-106 EPOXY 30 05 02 1 500 15 8 3 55
E102 T0-106 EPOXY 30 0s 09 45 1000 a 8 3 55
£103 T0-106 EPOXY 30 05 4 20 1500 10 8 3 55
MPF103 TO-92 EPOXY 25 1 1 5 1000 5000 6 7 3 55
MPF 104 TO-92 EPOXY 25 1 2 9 1500 5500 7 7 3 55
MPF105 TO-92 EPOXY 26 1 4 16 2000 6000 8 7 3 55
MPF 109 TO-92 EPOXY 25 1 05 24 800 6000 8 7 3 25 55
MPF110 TO-92 EPOXYt 20 100 05 20 55
MPF111 TO-92 EPOXYt 20 10 05 20 500 10 55
NF520 T0-72 30 1 1 10 500 8 52
NF521 T0-72 30 1 0.1 2 500 8 52
NF522 T0-72 20 10 1 10 500 8 52
NF523 T0-72 20 10 0.1 2 500 8 52
NF530 T0-18 30 1 1 10 500 8 52
NF531 TO-18 30 1 0.1 2 500 8 52
NF532 T0-18 20 10 1 10 500 8 52
NF533 TO-18 20 10 0.1 2 500 8 52
NF5457 TO-18 2 1 1 5 1000 5000 6 7 3 56
NF5458 TO-18 25 1 2 9 1500 5500 7 7 3 56
NF5459 TO-18 25 1 a 16 2000 6000 8 7 3 55
KE4220 TO-106 EPOXY 30 1 05 3 1000 4000 4 6 2 55
KE4221 TO-106 EPOXY 30 1 2 6 2000 5000 6 6 2 55
KE4222 TO-106 EPOXY 30 1 5 15 2500 6000 8 6 2 55
TIS58 T0O-92 EPOXYt 25 4 25 8 1300 4000 5 6 3 50
uc714 T0-18 30 1 2 20 2000 6500 8 8 4 2 55

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

monolithic duals

Ig4-1G.
Bv 1 1 v, ) N7 c; Cy. Yos vgsi~Vas avgs/aT 1- 52
[N Bt (\(r;fs o | ea| e ) ' (umivos o | | s | | e e1zc ‘oss1/loss; Frocess
Min Max Max | Min Max Min Max Min Max Max | Max Max Max Max Max .
FM1100 TO-99 35 0.1 50 | 05 30 0.1 1.2 500 3000 50 | 06 35 2 5 10 0.9 59
FM1100a | To-99 35 - " 10 | os 30 | 01 1.2 500 3000 50 | 0.6 35 2 5 .04 0.99 82
FM1101 TO-99 35 0.1 50 | 05 30 [ 01 12 500 3000 5.0 0.6 35 5 5 10 0.99 59
FM1101A | TO-99 35 - 10 | 05 30 0.1 1.2 500 3000 5.0 0.6 35 5 5 .04 0.99 82
FM1102 | TO-99 38 0.1 50 | 05 30 | 01 1.2 500 3000 50 | 0.6 35 10 5 10 0.98 59
FEM1102A | TO-99 35 - 10 | os 30 | 01 1.2 500 3000 50 { 0.6 35 10 5 04 0.98 82
FM1103 | TO-99 35 0.1 50 | 05 30 | 01 12 500 3000 50 | 06 35 10 20 10 098 59
FM1103A | TO-99 35 - 10 | o5 30 | 0.4 1.2 500 3000 50 | 06 35 10 20 04 0.98 82
FM1104 | TO-99 35 0.1 50 | 05 30 | 0.1 1.2 500 3000 50 | 06 35 25 50 10 0.95 59
FM1104A | TO-99 35 - 10 | 05 30 | 01 1.2 500 3000 50 | 06 35 25 50 04 095 82
FM1105 | TO-99 35 0.1 50 | 10 60 | 1.0 10.0 1000 6000 50 | o6 50 2 5 10 099 59
FM1108A | TO-99 35 - 10 | 10 60 | 10 10 1000 6000 50 | 08 5.0 2 5 04 0.99 82
FM1106 | TO-99 35 0.1 50 | 1.0 60 | 1.0 10.0 1000 6000 50 | 06 50 5 5 10 099 59
FM1106A | TO-99 35 - 1.0 | 1.0 60 | 10 10 1000 6000 50 | 06 5.0 5 5 04 0.99 82
FM1107 | TO-99 35 0.1 50 | 1.0 60 | 10 10.0 1000 6000 50 | 06 50 10 5 10 0.98 59
FM1107A | TO-99 35 - 10 | 10 60 | 10 10 1000 6000 50 | 06 5.0 10 5 04 098 82
FM1108 | TO-99 35 0.1 50 | 1.0 60 | 10 100 1000 6000 50 | 06 50 10 20 10 0.98 59
FM1108A | TO-99 35 - 1.0 | 1.0 60 | 10 10 1000 6000 50 | 06 5.0 10 20 04 098 82
FM1109 | TO-99 35 0.1 50 | 1.0 60 | 10 10.0 1000 6000 50 | 06 50 25 50 10 095 59
FM1109A | TO-99 35 - 10110 60 | 1.0 10 1000 6000 50 | 06 5.0 25 50 04 0.95 82
FM1110 | TO-99 25 1 500 | 05 10 0.1 10.0 500 6000 50 | 06 50 10 20 50 095 59
FM1110A | TO-99 25 - 50 | 05 10 0.1 10 500 6000 50 | o6 5.0 10 20 .20 0.95 82
FM1111 | TO-99 % 1 500 | 05 10 0.1 10.0 500 6000 50 | o8 50 50 100 50 0.90 59
FM1111A | TO-99 25 - 50 | 05 1.0 0.1 10 500 6000 50 | 06 5.0 50 100 .20 0.90 82
FM1200 | TO-99 35 0.2 100 | 05 20 | 02 25 800 4500 80 | 10 35 2 5 10 099 54
FM1201 | TO-99 35 0.2 100 | 05 20| 02 25 800 4500 80 | 10 35 5 5 10 0.99 54
FM1202 | TO-99 35 0.2 100 | 05 20 | 02 25 800 4500 8o | 10 35 10 5 10 0.98 54
FM1203 | TO-99 35 0.2 100 | 05 20 | 02 25 800 4507 80 | to 35 10 20 10 0.98 54
FM1204 | TO-99 35 0.2 100 | 05 20 | 02 25 800 4500 80 | 10 35 25 50 10 095 54
FM1205 | TO-99 35 0.2 10| 1.0 70| 20 20 3000 10000 | 80 | 1.0 50 2 5 10 0.99 54
FM1206 | TO-99 35 0.2 1001 1.0 70| 20 20 3000 10000 80 | 1.0 50 5 5 10 0.99 54
FM1207 | TO-98 35 0.2 100 | 1.0 70| 20 20 3000 10000| 80 | 1.0 50 10 5 10 0.98 54
FM1208 | TO-99 35 0.2 100 | 1.0 70§ 20 20 3000 10000 80 | 1.0 50 10 20 10 0.98 54
FM1209 | TO-99 35 0.2 00| 10 70| 20 20 3000 10000| 80 | 1.0 50 25 50 10 0.95 54
Fm1210 | TO-99 25 1 500 05 70 | 02 20 800 10000| 80 | 1.0 50 10 20 50 0.90 54
FM1211 | TO-99 25 1 500 | 05 70| 02 20 800 10000| 80 | 1.0 50 50 100 50 0.85 54
FM3954A | TO-99 50 0.1 50 | 1.0 a5 | os 5.0 1000 4000 40 | 12 35 5 5 10 095 59
FM3954 | TO-99 50 0.1 50 1.0 a5 | os 5.0 1000 4000 40 | 12 35 5 10 10 0.95 59
FM3955A | TO-99 50 0.1 50 1.0 45| os 5.0 1000 4000 40 | 12 35 5 15 10 0.95 59
FM3955 | TO-99 50 0.1 50 | 1.0 a5 | os 5.0 1000 4000 40 | 12 35 10 25 10 0.95 59
FM3956 | TO-99 50 0.1 50 1.0 a5 | os 5.0 1000 4000 40 | 12 35 15 50 10 0.95 59
FM3957 TO-99 50 0.1 50 1.0 45 05 5.0 1000 4000 40 12 35 20 75 10 0.90 59
FM3958 | TO-99 50 0.1 50 { 10 a5 | 0s 5.0 1000 4000 40 | 1.2 35 25 100 10 0.85 59
P-Channel FETs
switches
Type Case *zz(;ssso 'ass lpss 'Dlott) Vploff) Ciss Crss rds{on) ton toff Process
No. Style w) {nA)  (mA) (nV) v) (pF) (pF) (ohms) {ns) (ns) No.
Min Max Min Max Max Max Max Max Max Max Max
2N5018 TO-18pP 30 2 10 10 10 45 10 7% 20 30 88
2N5019 TO-18pP 30 2 5 10 5 a5 10 150 75 40 88
2N5114 TO-18P 30 05 30 90 05 10 25 7 75 16 21 88
2N5115 TO-18P 30 05 15 60 05 6 25 7 100 32 42 88
2N5116 TO-18P 30 05 5 25 05 4 25 7 150 45 75 88
P1086E TO-106 EPOXY 30 2 10 10 10 45 10 75 20 30 88
P1087E TO-106 EPOXY 30 2 5 10 5 a5 10 150 75 a0 88
PF510 TO-18P 30 10 5 10 200 88
PF511 TO-18P 20 100 s 10 200 88
ucaso T0-18p 25 25 25 75 10 25 60 88
uc4s1 TO-18P 25 .25 375 3715 6 25 150 88




Pro-electron Series

BVCEQ Icso hEE VBE(sat) Test
BV, BV, v c t, NF st
Type Case (S)BO sv(.‘;ﬁs" (VE)BO (A,lcgs'v hge* (1K!-Ilz) v Cg},’"" Vgg}r") . (p‘;)h (M’:I’:) o lc (:g (dB) Cor;dmon Pr;cess
No. Style i i W (=3 c CcE c in e o.
‘ Min min | M [ max © W | Min Max  (mA) (V) Max | Min Max @ (may [ Max | Min Max T(mAN Max | Max |0,
BC107 T0-18 50 45 6 15 50 | 125* 900 2 5 0.2 - - 10 | 45 | 150 10 |- 10 1 27
Ices 0.6 100
- 055 07 2
BC107A TO-18 50 a5 6 15 50 | 126+ 260 2 5 0.2 - - 10 | 45 | 150 10 |- 10 1 27
ICES 0.6 100
. - 055 07 2
BC1078 TO-18 50 45 6 15 50 | 240* 500 2 5 0.2 - - 10 | 45 | 150 10 | = 10 1 27
IcES 0.6 100
085 07 2
BC108 TO-18 30 20 5 15 30 | 125* 900 2 5 02 - - 10 | 45 | 150 10 | - 10 1 27
Ices 0.6 100
055 07 2
BC108A TO-18 30 20 5 15 30 | 125% 260 2 5 02 - - 10 | 45 | 150 10 |- 10 1 27
IcES 0.6 100
0585 07 2
BC108B TO-18 30 20 5 15 30 | 240* 500 2 5 02 - - 10 | 45 | 150 0 |- 10 1 27
Ices 0.6 100
055 07 2
BC108C TO-18 30 20 5 15 30 | 450" 900 2 5 0.2 - - 10 | 45 | 150 10 {- 10 1 27
ICES : 0.6 100
055 07 2
BC109 TO-18 30 20 5 15 30 | 240* 900 2 5 0.2 - - 10 | a5 | 150 10 |- 4 1 27
Ices 0.6 100
055 07 2 4 2
BC109B TO-18 30 20 5 15 30 | 240 500 2 5 0.2 - - 10 | a5 | 150 0 |- a 1 27
Ices 06 100 4 2
055 07 2
BC109C TO-18 30 20 5 15 30 | 4s0* 900 2 5 0.2 - - 10 | 45 | 150 10 |- 4 1 27
Ices 06 100 4 2
065 07 2
BC113 T0-106 30 25 6 200 5 200 1000 1 10 03 | - - 1 4 - - - - 07
BC114 TO-106 30 25 6 200 5 200 1000 1 10 03 | - - 1 4 60 0.05| — 3 3 07
BC115 TO-105 40 30 5 100 20 | s0 - 1 10 1 - 09 100} 25 - - - - 20
100 400 10 10
50 - 100 10
BC116 TO-108 60 40 5 100 20 | 20 - 0.1 10 0.4 - - 150 | 8 200 30 | - - 63
36 - 10 10 1.6 500
40 120 150 10 1 50
BC118 TO-106 45 45 4 500 30 | 40 160 10 10 35 | 200 10 23
BC125B T0-105 60 30 6 50 40 | 45 - 10 1 026 | — 1 150 | 8 200 50 20
40 120 150 1 08 1.3 500
BC126 TO-105 35 - 5 50 20 | 30 - 50 1 05 - 1.3 150 | — - - - - 63
3 120 150 1 0.26 50
25 - 1 10 1.0 50
30 - 10 10
BC126A TO-105 40 40 5 50 10 | so - 10 10 05 - 13 150 63
50 150 50 1 - 50
BC132 TO-106 30 25 6 50 5 60 300 1 10 03 | - - 1 4 40 1 - - 27
BC136 TO-108 60 - 50 30 |3 - 10 10 15 - - 500 | 25 | - - - - 20
' 12 150
BC137 TO-108 a0 40 4 50 b1 50 4 2 500 | 10 63
30 - 10 10 1.3 150
BC143 TO6 60 60 5 50 40 |20 - 200 2 15 - - s00| — 60 50 | - - 63
16 200
BC153 TO-106 40 a0 5 20 4 | s0 - 0.1 5 025 | — - 10 - - - |- 3 4 62
50 - 1 5
BC154 T0-106 40 40 5 10 40 | 160 - 0.1 5 025 | - - 10 - - - |- 25 4 62
) 160 - 1 5
BC170A TO-106 20 20 5 100 15 | 35 100 1 1 026 | - 07 1 27
30 - 30 1 0.4 30
BC170B T0-106 20 20 5 100 15 | 80 250 1 1 0.25 07 1 27
60 - 30 1 0.4 30
BC170C TO-106 20 20 5 100 15 | 200 600 1 1 0.25 07 1 27
150 30 1 0.4 30
BC171A TO-106 - 45 5 15 a5 | 40 - 0.01 5 0.25 10 150 10 6 1 27
125% 260 2 5 0.6 100
. 055* 0.7 2
BC171B TO-106 - 45 5 15 45 | 40 - 0.01 5 0.25 - - 10 - 150 0 |- 6 1 27
240* 500 2 5 0.6 100
055* 07 2
BC172A TO-106 - 20 5 15 20 | 40 - 0.01 5 0.25 10 | - 150 10 6 1 27
125% 260 2 5 0.6 100
055* 0.7 2
BC1728B TO-106 - 20 5 15 20 | 40 - 0.01 5 0.25 10 150 10 6 1 27
240* 500 2 5 0.6 100
055* 07 2
BC172C TO-106 - 20 5 15 20 | 100 - 0.01 5 0.25 10 150 10 6 1 27
450* 900 2 5 0.6 100
055* 07 2
Test Conditions:
1. Ig = 200 4A, Vg =5V, 3. Ic=30uA, Veg =56V,

Rg =2k, f=1kHz

BW = 200 Hz

2. 1c=200pA, Veg =5V,

R =2k, WB

Rg=10kS, f=1kHz,
BW = 200 Hz

4. 1g=20 A, Vg =5V,

Rg=10kQ, f=1kHz,
BW = 150 Hz
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Pro-electron Series

BVceo | gy, Iceo hEg VBE(sat) Test
BV, BV, Vi C, 1 NF .
Type Case (S)BO B\I(g‘;gs’ (VEIBO (A)ICES-V h,.’ﬂKl::) v C(s()“" VB&(’on) . (p?'b (M;I;z) ® Ic ::g (dB) Condition | Process
No. Style . : n c8 C CE c in . See No.
Min Min | M I Max V1| Min Max  (mA) (V) Max | Min  Max @ (ma)] Mex | Min . Max T(mAl| Max | Max Note
BC1738 TO-106 - 20 3 15 20 | 40 - 0.01 5 0.26 10 150 10 4 2 27
240* 500 2 5 06 100
055* 07 2 )
BC173C TO-106 - 20 5 15 20 | 100 - 0.01 [ 0.25 10 150 10 4 2 27
450* 900 2 5 06 100
086 07 2
BC177 TO-18 50 45 5 100 20 | 78" 260 2 5 - 06 075 2 6 - - |- 10 1 7
BVcEs ICES (Veex) 10
50 0.6
BC177A TO-18 50 45 13 100 20 126* 260 2 5 - 0.6 078 2 6 - - - 10 1 7
BVCes ICES (VeeK) 10
50 0.6
BC177-VI TO-18 50 45 5 100 20 | 78" 180 2 5 - 06 075 6 - - |- 10 1 7
BVCEs Ices (Veek!) 10
. 50 0.6
BC178 TO-18 30 25 5 100 20 | 78" s00 2 [ - 06 075 6 - - |- 10 1 7
BVcES Ices {VgEk) 10
30 0.6
BC178A TO-18 30 26 5 100 20 |- - - - - 06 076 2 6 - - - 10 1 7
BVCES Ices (Veek!
30 0.6
8C1788 TO-18 30 25 [ 100 20 |- - - - - 06 075 2 6 - - |- 10 1 7
BVCES Ices (Veex!
30 0.6
BC179 T0-18 25 20 5 100 20 |- - - - - 06 075 2 6 - - |- 4 1 7
BVcES IcES (Veek! 4 5
25 06
BC179A TO-18 25 20 5 100 20 - - - - - 0.6 075 2 6 - - - 4 1 ral
BVCES ICES (Vcek} 4 5
30 0.6
. BC1798 TO-18 25 20 5 100 20 |- - - - 06 075 2 6 - - |- 4 1 7
(¢ (Veek! 4 5
0.6
BC182K T0-106 60 50 5 15 s0 | a0 - 0.0 5 025 | - - 10| s 150 0 |- 10 1 27
100 480 2 5 0.6 12 100
80 - 100 5 055 07 2
BC182KA TO-106 60 50 5 15 s0 [ 40 -~ 0.01 5 026 | - - 0| s 150 10 |- 10 1 27
100 - 2 5 0.6 12 100
80 — 100 5 055 07 2
BC182KB TO-106 60 50 5 15 s0 [ 40 - 0.01 5 025 | - - 10| 5 150 0 |- 10 1 27
100 - 2 5 0.6 12 100
80 - 100 5 085 07 2
BC183K T0-106 45 30 3 15 3 |4 - 0.01 5 026 | - - 0| 5 150 0 |- 10 1 27
100 850 2 5 06 - 1.2 100
- — 100 5 - 086 07 2
BC183KA T0-106 a5 30 5 15 30 |40 - 0.01 5 026 | - - 0| s 150 10 |- 10 1 27
100 850 2 5 0.6 - 12 100
80 - 100 5 055 07 2
BC183KB TO-106 45 30 5 15 30 40 - 0.01 5 0.25 - - 10 5 150 10 - 10 1 27
100 850 2 5 0.6 12 100
80 - 100 5 085 07 2
BC183KC TO-106 45 30 5 15 3 |40 - 0.01 5 026 | - - 10| s 150 10 |- 10 1 27
100 850 2 5 0.6 12 100
80 - 100 5 055 07 2
BC184K TO-106 45 30 5 15 30 | 100 - 0.01 5 025 | — - 0] s 150 10 |- a 2 27
260 — 2 5 0.6 12 100
130 - 100 5 0585 07 2
BC184KB T0-106 45 30 5 15 3 | 100 - 0.01 5 025 | — - 10] 5 150 10 |- 4 2 27
250 - 2 5 0.6 12100
130 - 100 5 055 0.7 2
BC184KC T0-106 45 30 5 15 30 | 100 - 0.01 [ 02 | - - 0] s 150 10 |- 4 2 27
260 - 2 5 0.6 12 100
130 - 100 5 056 07 2
BC212K TO-106 60 50 5 15 3 |40 - 0.01 5 - 06 072 2 |[Btyp) | 200 10 |- 10 1 63
60 300 2 5 0.25 10 10
60" - 2 5 0.6 11 100
BC212KA TO-106 60 50 5 15 30 40 - 0.01 5 - - - — |5typ) | 200 10 - 10 1 83
60 300 2 5 - 0.6 072 2 10
100* 300 2 5 0.25 10
0.6 11 100
BC212KB TO-106 60 50 5 15 3 | 40 - 0.01 s - 06 072 2 |(5typ) | 200 0 |- 10 1 63
60 300 2 5 0.25 10 10
200* 400 2 5 0.6 100
BC213K TO-106 45 30 [ 15 3 [ 40 - 0.01 5 - 06 072 2 |Btyp) | 200 10 |- 10 1 63
: 80 400 2 5 0.25 10 10
80" - 2 5 0.6 1.1 100
BC213KA T0-106 45 30 5 15 30 | 40 - 0,01 5 - 06 072 2 |styp) | 200 10 |- 10 1 63
80 - 2 5 0.25 10 10
100* 300 2 5 0.6 11100
BC213KB TO-106 45 30 5 15 3 [ 40 - 0.01 5 - 06 072 2 |i5typ) | 200 10 |- 10 1 63
80 - 2 5 0.25 10 10
0.6 1.1 100
BC213KC TO-106 45 30 5 15 30 | 40 - 0.01 5 - 06 072 2 ((5typ) | 200 10 |- 10 1 63
80 - 2 5 0.26 10 10
360* 600 2 5 0.6 11 100
BC214K T0-106 45 30 5 15 30 [ 100 - 0.01 5 - 06 072 2 J5typ) | 200 10 |- 2 2 63
140 400 2 5 0.25 10 10
120 - 100 5 0.6 1.1 100
BC214KA [ TO-106 45 30 5 15 30 | 100 - 0.01 5 - 06 072 2 |Btyp) | 200 10 |- 2 2 63
140 400 2 5 0.26 : 10 10
120 - 100 [ 0.6 1.1 100
100 300 2 5

Test Conditions:

1. 1g =200 A, Vg = 5V,
Rg=2kf2,f=1KkHz,

BW =200

Hz

2. lg =200 A, VG =5V,

Rs = 2k, WB

15 kHz

5. Ic =200 uA, VgE =5V,
RG =2k, f=20 Hzto
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Pro-electron Series

BVCEQ Iceo hEg VBE(sat) Test
BV, BV, Vi sS4 C, f t, NF o
Type Case ‘S)BO Bvlsﬁs. (VE,BO . A,Icgs"v hee* (1K:|z) v C(Ev()“" Va(s(‘on, . ‘p“’:’ (MJI‘:) o lc (::; (dB) Cogdmon Process
No. Style " . . cB8 c CE c " ee No.
Min Min | M0 Imax € V| Min Max  mAl (W) Max 1 Min Max @ (ma)f Mex | Min Max Timal Max | Max | o
BC214KB TO-106 45 30 5 15 30 100 -— 0.01 5 - 06 072 2 (5 typ} 200 10 - 2 2 63
140 400 2 5 0.25 10 10
120 -~ 100 5 0.6 1.1 100
BC214KC T0-106 a5 30 5 15 30 100 - 0.01 5 - 0.6 072 2 (5 typ) 200 o - 2 2 63
140 400 2 5 0.25 10 10
120 - 10 5 06 1 00| - - .
BC251A TO-106 - 45 5 50 45 125" 260 2 5 0.25 - 09 10 - - - — 6 1 71
0.6 - - 100 - - - -
BC251B TO-106 - 45 5 50 45 240* 500 2 5 0.25 - 09 10 - - - - 6 1 7"
0.6 - - 100 - - - -
BC251CA TO-106 - 45 5 50 45 450" 900 2 5 0.25 - 0.9 10 - - - - 6 1 62
BC252A TO-106 - 20 5 50 20 125* 260 2 5 0.25 - 0.9 10 - - - - 6 1 n
0.6 100 - - - -
BC2528 TO-106 - 20 5 50 20 240" 500 2 5 0.25 - 09 10 - - - - 6 1 7
06 100 - - - -
BC252CA TO-106 - 20 5 50 20 450* 900 2 5 0.25 - 0.9 10 = - - - 6 1 62
BC263A TO-106 - 20 5 50 20 40 - 0.01 5 0.25 e 0.9 10 - - - - 25 2 7
125% 260 2 5 06 - 09 100 - - - -
BC253B TO-106 - 20 5 50 20 40 - 0.01 5 0.26 - 09 10 - - - - 25 2 7"
240" 500 2 5 0.6 - 100 - - - -
B8C253CA TO-106 - 20 5 50 20 100 - 0.01 5 0.25 - 0.9 10 - - - - 25 2 62
450* 900 2 5
BC261A TO-18 - 45 - 50 45 126 260 2 5 0.25 - 09 10 - - - - 6 9 7
0.6 - 100 - - - -
8C2618 To18 - 45 - 50 45 | 200+ 800 2 5 02 | - 09 10| - |- - ]= s 9 7
0.6 100 - - - -
B8C262A TO-18 - 20 5 50 20 125* 260 2 5 0.25 - 09 10 - - - - 6 9 n
0.6 - 100 - - - -
BC2628 TO-18 - 20 5 50 20 240* 500 2 5 0.25 - 0.9 10 - - - 6 9 n
0.6 - 100 - - -
BC263A 1018 - 20 5 50 20 |4 - oot 5 06 | - 09 10| - |- - 25 2 7
125* 260 2 5 0.6 - 100 - - -
BC2638 TO-18 - 20 5 50 20 40 - 0.01 5 0.25 - 09 10 - - - - 25 2 71
240 500 2 5 0.6 - 100 - - - -
BCY70 TO-18 50 40 5 10 50 40 - 0.1 1 0.25 0.6 0.9 10 6 250 10 - 6 6 Yal
| 45 - 1 1 0.5 - 1.2 50 420 H
50 - 10 1
15 - 50 1
8CY71 TO-18 45 45 5 500 45 40 - 0.01 1 0.25 0.6 0.9 10 6 200 20 - 2 6 71
50 40 80 - 0.1 1 05 - 1.2 50 166 0.1 —
90 - 1 1
100 600 10 1
100" 400 1 10
BCY71A TO-18 45 a5 - 50 40 40 - 0.01 1 0.25 0.6 0.9 10 [ 300 10 - 2 6 n
. 80 - 0.1 1 05 - 1.2 50 15 1 -
90 - 1 1
100.. 600 10 1
100 400 1 10
8CYT2 T0-18 25 2% 5 50 2 {4 - 1 1 025 | - — 10| 8 200 10 |- 6 6 7
500 25 50 - 10 1 0.5 1.2 50 420 H
BCY87 TO-78 45 5 1 20 80 - 0.0056 - - VBE1-VBE2 0.1 35 10 0.05 | — 3 7 07
100 450 0.05 - - 0.003 - 50 0.5 - 4 8
10% match 0.1
BCYSS TO78 45 40 5 1 20 } 100 450 005 10 —  lveet-Veez 01 35 | 10 00s | - 4 7 07
120 €00 0.5 10 - - 0.008 - 50 05 - 5 8
20% match 0.1 10
BCY89 TO-78 45 40 5 10 20 100 450 0.05 10 - VBE1-VBE2 01 3.5 10 0.05 | -~ 4 7 o7
100 600 10 10 - - 0.01 - 50 05 - 5 8
30% match 0.1 10,
(CRE) T
BF153 TO-106 30 12 2 100 15 20 - 3 [] 0.5 - 10 12 300 3 - 40 dB 43
" Min
BF 160 TO106 30 12 2 500 15 20 - 3 10 0.5 - - 10 1.7 400 10 - - 43
BFX29 TO-5 60 60 - 50 50 20 - o1 10 0.4 - 1.3 150 12 100 50 150 - F 63
40 - 1 10 —_ - 0.9 30 - - -
50 - 10 10
50 - 50 10
100* 400 1 10
40 - 150 10
BFX65 TO-18 45 45 6 10 40 100 - 0.1 5 0.25 e 0.9 10 6.5 —_ -— - 3 4 62
Ices 100 - 1 5
100 -~ 10 5
120 - 1 5
BF X84 TO-39 100 60 5 500 100} 20 - 10 10 0.16 i 1.2 ~ 10 12 50 50 360 - E 14
50 80 30 - 150 10 0.35 - 1.3 150 -— - - — -
20 - 500 10 1.0 - 1.5 500 - - - -
15 - 1000 10 1.6 - 2.0 10000 — - - -
10* - 1 5
15* - 10 5
BF X85 TO-39 100 60 5 50 80 50 - 10 10 0.15 - 1.2 10 12 50 50 360 - E 14
500 100 | 70 - 150 10 0.35 - 1.3 150 - - - - —_
30 - 500 10 1.0 - 1.5 500 - - -_ - -
15 - 1000 10 1.6 - 2.0 10000 ~ - — -— -
30° - 1 5
45 - 10 5
BF X86 TO-39 40 35 5 50 30 50 - 10 10 0.15 - 1.2 10 12 50 50 360 - E 14
500 40 70 - 150 10 0.35 - 1.3 150 - - - - -
30 ~ 500 10 1.0 - 15 500 - - —_— - -
15 - 1000 10 1.6 - 20 10000 - —_ - -
30 - 1 5
45* - 10 5
Test Conditions: 2. Ig=200uA, Vgg =5V, 8. 1c =100 A, Vcg =5V, 8. Ic =50 uA, VCg =5V, €. Ic =150 mA, Vgg = 10V, H. Ic=10mA, Ig1 =1 mA,
Rg =2kQ, WB Rg=2k, f=10Hzto Rg =10k, f = 1kHz, IB{on) = =iB{off) = 15 mA g2 =-1mA
1. 1g= 200 A, Ve =5V, 10kHz BW = 200 Hz VBE(off) = 2V
R =2k, £=1kHz, 4. Ic=20 uA, Vgg = 6V, 7. Ic =50 uA, VCE =5V, 9. I =200 uA, Vg = 2V, F. Ic =150 mA, VGg =6V,

BW = 200 Hz

Rg =10k, f=1kHz,

BW = 150 Hz

Rg =10k, BW = 10 Hz to

16 kHz

Rg =2k, f=1kHz,
BW =200 Hz

tg1 =1g2 =15mA
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Pro-electron Series

BVCED | gy iceo hEg - VeE(sat Test
Bv BV v sa c t : NF st
Type Case '8)80 BV((‘:I?S’ (VEPBO (A:CES.V hee* I1K}:1D v C(Ev()“') VB‘EV(;"“ . (p?)b ,(Ml:z] ° e :";g (dB) Consdmon Pr:lcass
No. Style ' ' 0 ca c ce c ; ; ee o.
Min Min Min faax © (V| Min Max  (mA1 (V) Max | min Max © (ma) | M2x | Min Max T(mAl Max | Max Note
BFX87 705 50 50 2 500 50 | 40 - 1 10 04 | - 13 180 | 12 | 100 50 | 150 | - 3 63
50 0| 40 - 10 10 09 30
w0 - 150 10
% - 500 10
BFX88 105 0 40 4 50 0] a4 - 1 10 04 |- 13 1s0| 12 | 100 50 |50 [ — F 63
w0 - 150 10 09 30
0 - 10 10
% - 500 10
BFY30 To-18 45 25 5 50 30 | 35* 400 10 10 10w |- 10 10 |s 150 10 |- - 27
BFY39-1 To-18 45 2% 5 50 303 10 10 10 1w |- 10 10 |s 150 10 |- - 27
120* - 1 5 )
BFY392 | To.18 e 25 5 50 30 | 100 200 10 10 1w |- 10 10 |s 150 10 |- - 27
BFY393 | 7018 45 2 5 50 30 | 180 400 10 10 0 |- 10 10 |s 150 0 |- - 27
120* 1 5
BFYS50 To39 80 35 6 50 60| 20 - 10 16 07 |- 15 00|12 | e0 50 {380 | - A 14
50 80 | 30 - 150 10 01 12 10,
20 - 50 10 0.2 13 150
15 - 1000 10 10 20 1000
100 - 1 5
120* - 1 5
BFY51 7039 60 30 6 |s0 0| 3 - 10 10 10 |- 15 s00]12 |s0 s0 |30 | - A 14
500 60 | 40 - 10 10 0.15 12 10
% - 50 10 0.35 13 150
15 - 1000 10 16 20 1000
30+ - 1 5
s - 10 5
BFYS52 T039 40 20 6 |50 0| 30 - 10 10 10 |- 15 s00 |12 |50 so |30 | - A 14
50 40 | 60 — 150 10 015 12 10
0 - 500 10 035 13 150
15 - 1000 10 16 20 1000
30* -~ 1 5
s - 10 5
BFY56 T039 80 45 5 50 s0f 15 - 0.4 10 03 |- 15 10|25 |- - |es | - 8 14
20 - 500 10 23 12 100
30 150 150 1
v - 50 10
BFY72 ToS5 50 28 5 |oo2 40| 15 - 0.1 10| 02 |- 12 0|8 |- - Jo | - J 20
Ices 20 - 1 10 07 16 500
0 - 10 10
40 180 150 10
B - 500 10
25° - 50 10
BFY76 1018 5 - 6 2 30| so* ss0 1 5 - o5 o075 01 |6 |24 0os| - | 4 10 07
30 200 o0 5 0.35 1 6 |2 05
g0 - 05 5
140 - 1 5
BSX21 To-18 120 80 5 50 50| 20 - 4 3 - - 09 4 - | eo 4 |- - 07
004 120
BSX456 | TO-39 ®vees)| 40 7 10 60| 40 100 100 1 10 |- -  s00]20 |eo 50 |680 | ~ B 14
. 80 Ices 20 1000
Bsxa510 | To-a9 Bvees)| 40 7 10 63 160 100 1 10 |- - s00]2 [eo0 50 |eso | - B 14
80 IceS 20 1000
BSX45-16 | T0-39 BVces)| 40 7 10 60 | 100 250 100 1 1w |- - w02 [eo 50 |eso | - B 14
80 20 1000
BSX46-6 TO39 (BVces)| 60 7 10 60| 490 100 100 1 10 |- - s00| 25 |60 50 |es0 | - B 14
100 20 1000
BSX46-10 | TO-39 Bvces)| 60 7 10 60| 63 160 100 1 10 |- - s0| 25 | eo 50 |eso | — B 1
100 20 1000
BSx46-16 | TO39 Bvees)| 60 7 10 60 | 100 20 100 1 10 |- - s00|2 |eo 50 Jeso | — B 14
100 20 1000
BSX88 T0-18 40 15 5 2 20| 15 - 05 1 04 [o072 08 10 |6 |- - | - c 21
30 120 10 1
3 - 10 10
BSY38 T0-18 20 12 5 10 20{ 30 60 10 03| o025 [07 o8 10 |5 | 200 10 |45 - D 21
15 45 100 1 0.6 1.5 100
BSY39 To18 20 12 5 0 20| 4 120 10 03| o025 |07 o8 1w [5 | 200 10 |45 - D 21
20 70 00 1 06 15 100
BSYS51 105 60 2 5 10 30| 4 120 50 10 1w |- 13 wole |- - |- - 20
65" — 50 10
BSYS52 105 60 2 5 100 30| 10 300 150 10 10 |- 13 wofe |- - |- - 20
65° - 50 10
BSY53 106 75 30 7 10 0] 20 - 0.1 10 o6 | - 13 wo|oe |- - |- - 20
s - 10 10 20 500
0 120 150 10
0 - 500 10
75% - 50 10
BSY54 o5 75 30 7 10 60| 3 - 0.1 10 o6 [- 13 w09 |- - |- - 20
% - 10 10 20 500
00 300 150 10
w - 500 10
75 - 50 10
BSY95A 7018 20 15 5 50 | 30 - 1 03| o035 | o067 o087 10 |6 [ 200 10 |- - 21
50 200 10 0.35

Test Conditions:
10. Ig =10 uA, Vg = BV,
Rg =10k, WB

A Ic =150 mA, Vcg = 10V,
1g1=1g2=15mA

B. Ic=150mA, ig1 = Ig2
= +7.6 mA

C. Ic=10mA, ig1 =3mA,
1g2=1mA

D. I =100 mA, Ig1 = 40 mA,

Ig2 =20 mA

F. Ic =150 mA, Vcg = 6V,
Ig1=1g2=15mA

4. 1g =300 mA, Igq = Igp
=30 mA, Vge = 28V




NN Process 07 NPN Small Signal

description

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

application
This device was designed for low noise, high gain

general purpose amplifier applications. From 1 uA
to 256 mA collector current.

PARAMETER "~ TEST CONDITIONS - MIN TYP MAX UNITS | NOTES
NE (spot) :’CB; lozléAAZvCE =5V, Rg = 10k, f = 100 Hz, 3 10 4B

NF (spot) :f;‘; lOQ‘SOA'l_'\;CE =5V, Rs =10k, f=1kHz 1 3 dB

NF (spot) :;;‘; lozunﬁivaE =5V, Rg = 10k, f = 10 kHz, ! 3 4B

NF (wide band) ng 101‘2{*7' :ﬁf 8V, Rs =10k, 1 3 dB

hte Ic =500 uA, Vg =5V, f= 20 MHz 5 C 7 ‘
Ceb Veg =5V . 1.7 2.5 pF . TO-18
Ceb Vgg = 050V ‘ 45 6.0 pF TO-18
hee Ic = 1uA, Vg =5V 20 . | 200 200

hee lc = 10 uA, Veg =5V 20 300 600

hee Ic = 100 wA, Vcg =5V 20 350 800

hee Ic =500 uA, Vcg =5V 20 425 1000

hee Ic=1mA, Vgg =5V 20 450 1000

hee Ic =10 mA, Vgg =5V 20 425 1000

VeESAT) Ic=1mA, Ig =0.10 mA 0.06 0.10 Vv

VCE(SAT) lc=10mA, Ig=1mA 0.08 0.15 Vv

VBE(SAT) | Ic=1mA, 15 =0.1mA 0.65 0.75 Y%

VBE(SAT) Ic=10mA, Ig = 1mA 0.70 0.85 v

BVceo lc = 10 mA 60 v

BVcBo Ic = 1000 uA 60 v

BVego Ic = 10 uA 6 v

Icgo ; Vg = 45V 10 nA

lego Vg = 4V ' 10 nA
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" Process 07
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Wide Band Noise Figure vs

Contours Of Constant
Narrow Band Noise

Process 07

Contours Of Constant
Narrow Band Noise

Source Resistance Figure Figure
’ Ve =50V | | O REREENNE 1o \ it
POWER BANDWIDTH S sk L 4 iy g 5k RN [[H i)
g ¢ OF 15.7 kHz = \ N & \ Il
= i - =] \ g \ ¥ 2
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N < i 5 \ I = 200 A
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Ic - COLLECTOR CURRENT (uA) Ic - COLLECTOR CURRENT (mA) f— FREQUENCY (MHz)
SMALL SIGNAL CHARACTERISTICS (f = 1 kc)

SYMBOL CHARACTERISTIC TYP. UNITS TEST CONDITIONS
hie Input Resistance 15 kQ lc=1.0mA Vcg =5.0V
hoe Output Conductance 15 umho lc =1.0mA Vceg =5.0V
hre Voltage Feedback Ratio 425 x1076 lc =1.0mA Vg =5.0V
hte Small Signal Current Gain 400 lc=1.0mA Vg =5.0V
hip Input Resistance 27 ohms lc =1.0mA Vg =5.0V

<

& s H
h w n
=LY rn 17 31 T 5, 100
& Mlic-1e e < . Ve <
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g o * u T Ta = 25°C g
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description

Process 12 NPN Medium Power

Process 12 is a nonoverlay, double diffused silicon

epitaxial device.

application

This device was designed for general purpose
medium power amplifiers and switches requiring
collector currents up to 1 amp and collector
voltages between 80 and 140 volts.

PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS | NOTES
ton lc = 150 mA, lg; = 15 mA 50 60 ns Fig. 1
toss Ic = 150 A, lgy = 15 mA 400 500 ns

hte lc =50 mA, Vg = 10V, f= 20 MHz 4.0 6.5

Ceb Veg = 10V 6.5 10 pF T0-39
Cop Veg = 0.5 50 60 pF

NF el 15 | 4 | e

hee lc =100 A, Ve = 10V 20 100

hee I =1mA, Vee = 10V 20 130

hee Ic = 10 mA, Vg = 10V 20 140

hee Ic = 100 mA, Vg = 10V 20 160 400

hee lc =500 mA, Vg = 10V 20 130

hee lc = 1A, Vg = 10V 20 40

Veesam) lc =100 mA, Ig = 10 mA 0.1 0.2 Vv

VeESAT) Ic =500 mA, Iz = 50 mA 0.35 05 \

Vee(sam) lc =100 mA, Ig = 10 mA 0.82 0.90 Y

VBE(SAT) Ic =500 mA, lg = 50 mA 1.0 1.20 \

BVceo lc =10 mA 80 A

BVcso Ic = 100 uA 140 v

BVeso lc = 10 uA 7 v

lcso Veg =90V 50 nA

leso Ve =5V 50 nA
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Collector Saturation

Voltage vs Collector
Current
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Process 12

Base Saturation Voltage vs
Collector Current
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FIGURE 1. top, toff Test Circuit
SMALL SIGNAL CHARACTERISTICS (f = 1.0 kc)
SYMBOL CHARACTERISTIC TYP. UNITS TEST CONDITIONS
hie Input Resistance 3000 Ohms lc=1.0mA  Vge = 5.0V
hoe Output Conductance 8.0 umhos lc =1.0mA Vce = 5.0V
hre Voltage Feedback Ratio 2.1 x1074 lc =1.0mA  Vgg =5.0V
hte Small Signal Current Gain 100 lc =1.0mA Vce = 5.0V
TYPICAL COMMON EMITTER CHARACTERISTICS (f = 1.0 kc)
5 g &
LT Vee = 50V 31 S I
= L 5 12 " e T T % 25 | Voe 50V Pie Lo
g f=1.0ke oo / g 11 - hie T—1 ;:"' 2 I =10 ke bre
e w0 g 1 s fos
g ~ Pre L os 2 15
E o = z 07 flc=10mA ) ‘* 8 b e ] hos
E 02 L he—H E o [Tamae B o5
2 ' g 08 Fiapgke £ U
E oo ! g o [ £ L o
€ 01 03 10 0 W 60 E o5 o oA B B £ 00 50 0 5 100 150
§ ic - COLLECTOR CURRENT (mA) 3 Ve - COLLECTOR VOLTAGE (V) 8 Ta - AMBIENT TEMPERATURE (°C)
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Process 14 NPN Medium Power

description

Process 14 is a nonoverlay double diffused silicon
epitaxial device.

application

This device was designed for general purpose audio
amplifier applications at collector currents to

500 mA.
1

PARAMETER TEST CONDITIONS MIN TYP MAX - UNITS NOTES

Cob Vcg = 10V 8 10 pF

Cib Veg = 0.5V 55 65 pF

hte Ic =50 mA, Vcg = 10V, f = 20 MHz 5 10

hee Ic =0.1mA, Vcg = 1V 20 60

hee Ic=1mA 20 80

hee Ic =10 mA 20 100 400

hee Ic = 100 mA 20 110

hee Ic =500 mA 20 70

VeE(SAT) Ic=10mA, Ig =1 mA 0.04 0.10 Y

VCE(SAT) Ic =100 mA, Ig =10 mA 0.07 0.12 Y

VBE(SAT) lc=10mA, Ig=1mA 0.70 0.90 Y

VBE(SAT) Ic =100 mA, Ig = 10 mA 0.80 1.0 v

BVceo ic=1mA 40 Y

BVcBo Ic = 100 uA 40 Vv

BVEggo Ig = 10 A 5 v

lcBo Veg =30 50 nA

leBO Veg =3 50 nA
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Process 20 Medium Power
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description

Process 20 is nonoverlay double diffused, gold
doped, silicon epitaxial device.

application

These devices were designed for use as medium
power amplifiers and switches requiring collector
currents of 0.1 to 500 mA.

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
ton lc =150 mA, Igq =16 mA 25 35 ns
tofs Ic =150 mA, Ig; = 15 mA 200 285 ns
hfe lc =20 mA, Ve =20V, f= 100 MHz 2.5 3.6

Ceo Ves = 10V 3.0 6.0 pF
Ceo Veg = 0.5V 18 25 pF
NF (spot) 'Ff:ffgéf\f' Z‘;Ek:;'OP\gW 200 Hy 1.2 4.0 d8
hee Ic = 100 uA, Ve = 10V 20 100

hee lc =1mA, Vg = 10V 20 195

hee lc =10 mA 20 240 500

hee lc =100 mA 20 250 500

hee Ic = 500 mA 20 920

hee Ic=1A 15 30

VeesaT) Ic =100 mA, Ig = 10 mA 0.12 0.50 v
VeESAT) Ic =500 mA, Ig =50 mA 0.35 1.0 v
VeE©aT) Ic =100 mA, Ig = 10 mA 0.90 1.2 Y
VBESAT) Ic =500 mA, Ig =50 mA 1.00 15 Y%
BVceo Ic = 10 mA 40 Y,
BVeso Ic = 100 uA 70 v
BVego lg = 10 uA 6 v
lcso Vg = 60V 50 nA
leso Veg =3V 50 nA
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. Collector Saturation
Voltage vs Collector

Process 20

Base Saturation Voltage vs Switching Times vs

Turn(On) and Turn(Off)
Times vs Collector

Current Collector Current Collector Current Current
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TYPICAL COMMON EMITTER CHARACTERISTICS (f=1 KHZ)
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SMALL SIGNAL CHARACTERISTICS (f =1 KHZ)
SYMBOL CHARACTERISTIC TYP. UNITS TEST CONDITIONS
hie Input Resistance 700 ohms le=10mA Vcgeg =10V
hoe Output Conductance 120 umhos le=10mA Vgg =10V
hie Small Signal Current Gain 240 lc=10mA Vgg =10V
hre Voltage Feedback Ratio 460 x1076 lc=10mA Vgg =10V
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Process 21 NPN High Speed Switch

[—— 0075 ———

N

0075

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 mA.

' PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
tg Ig1 = lg2 =Ic =10 mA 7 13 ns Fig. 1
ton lc=10mA, Ig; = 3mA 9 12 ns Fig. 2
tofs Ic = 10 mA, Igp = 1.50 mA 10 18 ns Fig. 2
hte Ic = 10 mA, Vg = 10V, f = 100 MHz 5.0 7.0
Ceb Vgp = 5V 2.0 4.0 pF TO-18
Ces Vgg = 0.5V 4.0 5.0 pF TO-18
hee Ic=1mA, Vgg = 1V 40 70 200
hee Ic =10 mA, Vgg = 1V 40 70 200
hee Ic =50 mA, Vg = 1V 40 60 200
hee Ic =100 mA, Vg = 1V 40 50 200
hee lc = 10 mA, Vg = 0.35V 40 65 200
hee Ic = 30 mA, Vg = 0.4V 40 60 200
VCESAT) Ic =10mA, Ig = 1T mA 0.14 0.2 v
VCEGAT) Ic = 100 mA, Ig = 10 mA 0.20 05 v
VBESAT) lc=10mA, Ig = 1 mA 0.80 0.85 v
VBESAT) Ic =100 mA, Ig = 10 mA 1.0 15 Vv
BVceo lc =10 mA 15 17 Vv
BVego Ic = 10 A 40 60 v
BVEso I = 10 uA 45 5.5 v
lego Vg = 25V 50 nA
leso Vgg = 3V 50 nA
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hee — FORWARD CURRENT TRANSFER RATIO
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Process 22 NPN Small Signal

|a—— 0075 ————

description

Process 22 is an overlay, double diffused, gold

doped silicon epitaxial device.

application

This device was designed for high speed iogic and
core driver applications to 300 mA.

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
te le =10mA, Ig; = lgy =10 MmA 12 18 ns Fig. 2
ton Ic =300 mA, Igq =1gz =30 mA 10 18 ns Fig. 1
tots lec =300 mA, Igq = lg; =30 mA 18 30 ns

Cob Veg =5V 3.2 5.0 pF TO-18
Ceb Vgg = 0.5V 6.2 8.0 pF TO-18
hte Ilc =30 mA, Vg = 10V, f= 100 MHz 35 7.0 10.0

hee Vece =1V, 10 mA 20 50 150

hee Vee =1V, I =30 mA 20 50 150

heg Vee =1V, Ic = 100 mA 20 48 150

hee Vee =1V, Ic =300 mA 15 30 120

hee Vce = 0.4V, I¢c = 30 mA 20 50 150

heg Vee = 0.5V, Ic = 100 mA 20 50 150

VcE(saT) lc =30mA, Iz =3 mA 0.14 0.20 \Y

VcEisaT) Ilc =100mA, Ig = 10 mA 0.20 0.28 \Y

VeesAT) Ic =300 mA, Ig =30 mA 0.40 0.50 Vv

VeE(saT) Ilc =30mA, Ig =3mA 0.80 0.95 \Y

VBEiSAT) Ic =100mA, Ig = 10 mA 0.92 1.2 \Y

VBE(SAT) Ic =300 mA, Ig =30 mA 1.1 1.7 \Y

BVcgo lc = 100 uA 40 50 \Y

BVceo lc =10 mA 15 18 \%

BVego lg = 100 pA 5.0 5.7 \

Iceo Veg =20V 50 nA

lego Veg =3V 50 nA
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hee— FORWARD CURRENT TRANSFER RATIO
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Prqcess 22

Switching Times vs Switching Times vs
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Process 23 NPN Small Signal

[— 009 ———=

description

Process 23 is an overlay, double diffused gold
doped silicon epitaxial device.

application

This device is designed as general purpose amplifier
and switch, The useful dynamic range extends to
100 mA as a switch and to 100 MHz as an
amplifier.

PARAMETER TEST CONDITIONS MIN TYP | MAX | uniTs NOTES
ton Ic =10 mA, Ig7 = 1 mA 30 70 ns Fig. 1
toff Ic=10mA, Igo =1 mA 70 200 ns Fig. 2
Cob Vg = 5V, f = 1 MHz 2.0 4.0 pF TO-18
Cib Veg = 0.5V, f = 1 MHz 4.0 8.0 pE TO-18
NF ;’:vf’ - ?;"'7'&“2100 KA, Rs = Tk&, 2.0 5.0 dB

hee Ic = 10 mA, Vg = 20V, f = 100 MHz 2.0 5.0 7.0

hee Ic = 100 uA, Vg = 5V 40 100 300

hee Ic = 1'mA, Vcg = 5V 70 | 150 300

hee Ic =10 mA, Vgg =5V 60 200 | 350

hee Ic =50 mA, Ve =5V 30 120 200

hee Ic =100 mA, Vg =5V 20 50 100

VCESAT) Ic=10mA, Ig = 1 mA 0.1 0.15 v

VBE (SAT) Ic=10mA, Ig = 1 mA 0.70 0.80 Vv

Ve SaT) Ic =50mA, Ig =5 mA 0.12 0.2 Vv

VBE(SAT) Ic =50mA, Ig =5 mA 0.75 0.85 Vv

BVcBo Ic = 10 uA 60 90 120 Vv

BVceo Ic=1mA 40 60 80 Vv

BVego Ic = 10 uA 6.0 8.0 Vv

lcBO Vep = 25V 50 nA

leso Veg = 4V 50 nA
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fir. -~ FORWARD CURRENT TRANSFER RATIO

Icao — COLLECTOR CUTOFF CURRENT (nA)

h¢, — CURRENT GAIN

Pulsed DC Curre

nt Gain vs

Collector Current

200

Ver = 5.0V]

160 A

Pg

120 [

a0

0.1 1.0 10 100

Ic — COLLECTOR CUR|

Collector Cutoff Current vs

RENT (mA)

Ambient Temperature

1000

100

Il

[ 25 50 75

100 125

Ta ~ AMBIENT TEMPERATURE (°C)

Current Gain

&00 Ve = 10V-
F=1.0 kHz
Ta=25°C
R e
100 f—o sat
—
10
0.1 1.0 10

Ic — COLLECTOR CURRENT (mA)

Base-Emitter On Voltage vs
Collector Current

ERT
w Vee = Y]
=z
g 08 T -
H T = 25°C | | LLLt—T"]
= ™ 4
S L B
o 0§
w sl
w
E —_— Ta =100°C
Z 04
8
S
1 0.2
3
o
b
0
5
¥ 1.0 10 T

Ic = COLLECTOR CURRENT {mA)

Current Gain and Phase
Angle vs Frequency

50 N Vcg = 10V 0
4 1c=10ma] @
s @ @
z 1T 16
H =
2 w0 fe = 80
£ = N 100
z N
E 2 [ N 120
& 15 / 140
FERL 180
5 180
0 A
1.0 10 100 1000

f -~ FREQUENCY (MHz)

MAXIMUM POWER DISSIPATION {mW)

$334930-0
NF — NOISE FIGURE (dB)
E]

Maximum Power
Dissipation vs
Temperature
800
700

600 T0-92
{hi diss)

400 170.92— N

300 NERN
' N

T0-106 \

200 AN

100 T

0 50 100 150 200
Ta — AMBIENT TEMPERATURE (°C)

Noise Figure vs
Frequency

I Ve = 5.0V
1T
10 Fle=1.0mATTTTT

Rs = 200Q

6 PN ic = 05 ma)
= 20002

[ = 60 5A

~
F
@
-
=
=
bl

[\l =100uA
N 1 )

01 1.0 10 100
f — FREQUENCY (kHz)

H PARAMETERS (Vcg =10 Vde, f = 1.0 KHZ, Tp = 25°C)

Output Admittance

- 100 Vee = 10V i
e T
E £=1.0kHz o
et Tp=25°C yaiill
=]
-
E
E w /
<
=
2
&
2
o
[
£
1.0
0.1 1.0 10

I¢'— COLLECTOR CURRENT (mA)

h;e — INPUT IMPEDANCE (k$2)

Input impedance

10 Vee S0V

1= 1.0kHz
Ta=25°C

Il A

HE

NF — NOISE FIGURE (dB) CAPACITANCE (pF)

h,e — VOLTAGE FEEDBACK RATIO (x107%)

Process 23

Capacitance vs Reverse
Bias Voltage

10
50
40
20 et NG Cib
B N
\\ N
20
i Cop
1.0
01 1.0 10 100
REVERSE BIAS VOLTAGE (V)
Noise Figure vs
Source Resistance
12
|1 “1|llImA / m
10 C
[THmLZZ
T
8 |lc =5.0mA Ic = 50 A
i i
’ Io= 100 A
il
4
Siiiaih
2
m 1
0 I = 1.0 ke
(] 1.0 10 100
Rs — SOURCE RESISTANCE (k Q)
Voltage Feedback Ratio
1 Vee = 10V
7 f=1.0kHz
Ta =25°C
s [\
\
a
3 \ ’
4 ;
\'n /’
V
10
01 10 10

55



Process 23

TRANSIENT CHARACTERISTICS (T, = 25°C - T = 125°C)

+3.0v +3.0V

e << 4 e
DUTY CYCLE=2% 0.6V DUTY CYCLE =2%
i 1
05V [ g i
<1.0 ns: L— ":.:': Cs <4.0 pF ::1-:: Cs <4.0 pF
ct 9.AV—| !
- -—d
~ ‘<—<1Allns IN915
FIGURE1. Delay and Rise Time Equivalent Test Circuit . FIGURE 2. Storage and Fall Time Equivalent Test Circuit
Charge Data Turn-On Time Rise Time
500
5000 oy . \o/ln = 10) 500 w } { Voo = 40V
3000 Fyog =10 Ic/lg = 10
N N\
2000 N -
vy = |
—_ ey’ 40V z
2 1000 e 100 \‘\ \TSL. 16V L L 7, = 25°
§e7inn: T 125;;" z NE - g !
= w L1
: i ot i RN Ve 3 3 i
1 LW T,=25°C AQLAN | : T,=125°C
o 200 uf NN 5 L
b0 201 Hn n
100 10 a8 1
= 104 v -0
50 —1 Tt nani| 50 Q8 5.0
10 10 100 10 10 100 10 10 100
Ic ~ COLLECTOR CURRENT (mA) Ic - COLLECTOR CURRENT (mA) Ic ~ COLLECTOR CURRENT (mA)
Storage Time Fall Time
500
500 % II N lg1=lg2
N\,
1 | \) Vee =40V
= T, = 125°C A%\ 5 “lc/lg = 18
E et -~ % T,=125°C
£ w w 100 ‘
S T, =25 g 53
I
g 3
[ <
(= ™
5 i
1 -~ ~.
- Y=y -18y NN
T,=25°% [T
10 1= laz 10 L = »
50 leflg 210 50 =,
10 10 100 10 10 100

Ig — COLLECTOR CURRENT (mA) ic — COLLECTOR CURRENT (mA)




Process 25 NPN Small Signal

description

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

application

This device was designed for high speed core driver
applications.

,0:40
¥
—e| 004 fe—
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
ton Ic = 500 mA, lg; =50 mA 12 35 ns Fig. 1
toff lc =500 mA, gz = 50 mA 50 60 ns Fig. 1
hte lc =50 mA, Ve = 10V, f = 100 MHz 25 4.25
Ceb Veg = 10V 5 10 pF
Ceb Veg = 0.5V 45 55 pF
hee jc =10 mA, Vg = 1V 40 60 120
hee Ic =100 mA, Vgg = 1V 60 90 150
hee Ic =300 mA, Vgg = 1V 35 65 120
hee lc =500 mA, Vcg = 1V 25 50 100
hee Ic =800 mA, Vgg = 1V 20 28 40
hee ic=1A, Veg =1V 15 25 35
hee Ic =800 mA, Vg = 2V 25 38 60
hee lc = 1A, Vce =5V 25 40 60
VcEe(sAT) Ic=10mA, Ig =1 mA 0.155 0.20 %
VCcE(SAT) Ic =100 mA, Ig = 10 mA 0.155 0.20 vV
VCE(SAT) Ic =300 mA, Ig = 30 mA 0.240 0.40 v
VCE(SAT) Ic =500 mA, Ig = 50 mA 0.350 0.50 %
VCesaT) Ic = 800 mA, 80 mA 050 0.80 v
VCESAT) Ic = 1A, ig = 100 mA 0.70 1.20 v
VBE(SAT) Ic=10mA,lg=1mA 0.66 0.70 \Y
VBE(SAT) lc =100 mA, Ig = 10 mA 0.77 0.85 v
VBE(SAT) Ic =300 mA, Ig =30 mA 0.88 1.20 v
VBE(SAT) Ic =500 mA, Ig = 50 mA 0.95 1.20
VBE(SAT) Ic =800 mA, Ig =80 mA 1.10 1.50 v
VBE(SAT) Ic=1A,1g =100 mA 1.18 1.70 v
BVceo Ic =10 mA 30 50 60 v
BVcgo Ic = 100 uA 50 100 140 Y
BVego Ic = 10 uA 55 6.5 7.0 v
Iceo Vcp = 40V 1.0 HA
leso Veg = 4V 1.0 pA
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DC Pulse Current Gain vs
Collector Current
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ProCess 26 NPN Small Signal

[ L~ — )f\,g,
N
N

&
&

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.

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS | NOTES
NF (spot) IF<CS==220|<0, ¢3’1chf$z,=PsBVW = 200 Hz 15 4 dB

o Vo™ |

Ceb Vg = 10V 2.0 35 pF TO-92
Ceb Veg = BV 7.0 10 pF

hee le = 10 uA, Veg = 10V 20 50

hee lc = 100 yA, Vg = 10V 20 80

hee lc =1mA, Veg = 10V 20 100

hee le = 10 mA, Vg = 10V 20 120 400

hee Ic =50 mA, Vg = 10V 10 130

VeEsaT) le=1mA, lg =.1mA 0.2 1 Y

Vee@san) lc=10mA, Ig =1 mA 0.45 2 Y

VgE(saT) lc=1mA, lg=.1TmA 0.65 0.80 v

VaE©AT) lc=10mA, Ig =1 mA 0.8 1.0 v

BVceo Ic =10 mA 40 Y,

BVero Ic = 100 gA 40 Y

BVeso le = 10 uA 5 Y

lego Veg = 20V 50 nA

leso Veg = 3V 50 nA
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Process 27 NPN Small Signal

description

Process 27
silicon epitaxial device.

application

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

is a nonoverlay, double diffused,

PARAMETER TEST CONDITIONS MIN | TP MAX | UNITS | NOTES
NF (wideband) | Vce =5, Ic = 100 uA, faw = 15.7 kHz 15 dB

NF (spot) Xg‘ijsv' o = 100 4A, T=1 kiz 15 3.0 dB

Ceb Vs = 10V, f= 1 MHz 20 25 oF TO-18
Cob Veg = 10V, f= 1 MHz 25 3.0 bF T0-18
Cio Veg = 0.50V, £ = 1 MHz 5.5 7.0 oF TO-18
1 Ve = 10V, Ig = 10 mA 100 | 500 MHz

ton Vee =10V, lg=10mA, Igy=TmA | 30 40 50 s

ot Vee =10V, ic=10mA, lgp=TmA | 400 | 600 700 s

hee Ve = 10V, I¢ = 100 uA 50 | 200 500

hee Ve =10V, Ig = 1mA 50 | 220 500

hee Vee = 10V, Ig = 10 mA 50 | 250 500

hee Vce = 10V, Ig = 50 mA 50 | 240 500

VeesaT) lc=10mA, Ig = 1 mA 0.055 0.10 v

Vaeisa) lc =10 mA, Ig = 1 mA 0.770 1.0 v

BV g0 Ig = 100 uA 50 70 v

BVceo Ic - 10 mA 30 50 v

BVeso le = 10 uA 50 | 65 v

Icgo Vg =40 50 nA

lego Vep = 4.0 50 nA
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Process 34 NPN Power

description

This device in nonoverlay double diffused, silicon
epitaxial transistor.

application

This device was designed for general purpose am-
plifier application utilizing collector currents to

b amps.

-
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
ton Ic = 1A, lgy = 0.1A 90 120 ns
toff lc = 1A, Ig2 = 0.1A 200 - 260 ns
Cob Veg = 10V 60 70 pF
Cib Vgg = 0.5V 425 500 pF
hte lc =200 mA, Vcg = 10V, f= 20 MHz 4.0 5.0
heg Ic =1mA, Vcg =5V 40 50 100
hee lc =10 mA, Ve =5V 40 70 100
hee Ic =100 mA, Vg =5V 40 920 120
hee Ic =500 mA, Vg =5V 40 95 150
hee Ic = 1A, Vgg =5V 20 30 100
hee Ic =5A, Veg =5V 15 20
VCE(SAT) Ic =100 mA, Ig = 10 mA 0.05 0.10 Vv
VCE(SAT) Ic = 1A, Ig = 100 mA 0.20 0.25 Y
VBE(SAT) Ic =100 mA, Ig = 10 mA 0.70 0.85 v
VBESAT) Ic=1A, Ig = 100 mA 0.90 1.10 v
BVceo Ic =10 mA 80 100
BVceo Ic = 100 uA 100 150
BVEgo lg = 10 uA 8 10
lceo Vcg = 60V 100 nA
leBo Veg = 6V 100 nA

66




hye — FORWARD CURRENT

h¢e — FORWARD CURRENT

TRANSFER RATIO

TRANSFER RATIO

hee — SMALL SIGNAL CURRENT GAIN

140
120
100
80
60
40
20

0

Pulsed DC Current Gainvs
Collector Current

Vee = 5.0V TTTT
cE 100°C
Pulse Width = 300 sec, aqupad

Duty Cycle = l%‘!
-
g

25°C

A
// -55°C

VAR &7 4
el

0.001 a.01 0.1 10 50

60

40

20

0
-100 -50 0 50 100 150

Ic ~ COLLECTOR CURRENT (AMPS)

Pulsed DC Current Gain vs
Ambient Temperature

Ic = 1.0 AMP
A |

-’
7

/]

/

Vee = 5.0V
Pulse Width = 300 usec
Duty Cycle=1%

Ta ~ AMBIENT TEMPERATURE (°C)

Small Signal Current Gain vs
Collector Current

=20 MHz |
—
i vee=10v _| |

I/ o
y

/ Dz Vee =10V |

W
-

10 100 500
fc — COLLECTOR CURRENT (mA)

Vaeion) — BASE-EMITTER

Vcesar) — COLLECTOR-EMITTER

ON VOLTAGE (V)

Civo — INPUT CAPACITANCE (pF)

SATURATION VOLTAGE (V)

Base-Emitter on Voltage vs
Collector Current

1.0
0.8
Ta=25°C—T
“.s poetet
- Ta = 100°C
04 H
T
0.2 "
Vee =5,
]
0.1 10 10 100

500

400

300

200

0.1

0.01

Ic - COLLECTOR CURRENT (mA)

Input Capacitance vs
Reverse Bias Voltage

\\\
N
\\
N
N
(] 18 50
REVERSE BIAS VOLTAGE (V)
Collector-Emitter
Saturation Voltage vs
Collector Current
e,
o=t
’
001 (1] 10

Ic — COLLECTOR CURRENT (AMPS)

800
700
600
500
400
300
200

MAXIMUM POWER DISSIPATION (mW)

150

50

Cobo — QUTPUT CAPACITANCE (pF)

04

02

Vgesat) — BASEEMITTER
SATURATION VOLTAGE (V)

Process 34

Maximum Power

Dissipation vs

Temperature
\1 -38
\\\
N,
\\
\
] 50 100

150 200

Ta - AMBIENT TEMPERATURE (°C)

Output Capacitance vs
Reverse Bias Voltage

N

REVERSE BIAS VOLTAGE (V)

Base-Emitter Saturation
Voltage vs Collector

Current
e 10
Is ey
"1
-
0.01 01 10

Ic —~COLLECTOR CURRENT (AMPS}

67



Process 43 NPN Small Signal

description

Process 43 is an overlay double diffused, silicon
epitaxial device

application

This device was designed for use as RF amplifiers
and UHF oscillators with collector current in the
1 mA to 20 mA range.

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
Gre f =200 MHz, Ic =5 mA, Vg = 10V 15 18 dB

NE ;S EOZB(;I(;'S, lc =1mA, Vcg =10V 3 5 dB

PO f =500 MHz, Ic = 8 mA, Vg = 15V 30 35 mw

PO f =900 MHz, I = 8 mA, Vg = 15V 7 mW

hre lc = 4 mA, Vg = 10V, f = 100 MHz 9

Ceb Veg = 10V 1.5 2.5 pF TO-18
Ceb Veg = .5V 1.4 2.0 pF Pkg
hee lc =100 A, Vg = 1V 10 20

hee lc =1 mA, Veg = 1V 20 35

hee le =10 mA, Vg = 1V 20 45 150

hee lc =5 mA, Vgg = 10V 20 100 200

VcesaT) lc=1mA, lg=.1 0.20 0.30 v

Vcesam lc=10mA, Ig = 1TmA 0.25 0.40 v

VeesaT) lc=1mA, lg=.1TmA 0.75 0.85 Y

VBe(saT) lc=10mA, Ig =1mA 0.85 0.95 v

BVceo lc =3mA 15 22 v

BVcso lc = 100 uA 30 45 v

BVego lg =10 uA 3 5.2 \%

leso Veg = 15V 50 nA

lego Veg =3V 50 nA
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hee — FORWARD CURRENT TRANSFER RATIO
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e ~ SMALL SIGNAL CURRENT TRANSFER RATIO
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NS

Process 44 NPN AGC-RF Amplifier

T
s

— 0024 [e—

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.

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES

£=200 MHz, I = 2 mA, Ve = 10V .
’ . 1

NF Re - 500 25 33 dB Fig
f=200 MHz, I =2 mA, Vcg = 10V, .

Po Re = 502 20 24 27 dB Fig. 1
f=45 MHZ, IC =2mA, VCE ='10V, .

NF e < 5082 3.0 5.0 dB Fig. 2
f=45MHz, Ic =2 mA, Veg = 10V, -

Pg Rs = 500 23 25 30 dB Fig. 2

AGC f= 200 MHz, Vo & ¢ at 30 dB Down 4.0 45 5.0 v Fig. 1

AGC f= 45 MHz, VA ¢ at 30 dB Down 45 5.0 55 v Fig. 2

Ces Veg = 10V 0.35 0.50 oF T0-72

hre Vee = 10V, I =4 mA, I = 100 MHz 3.75 5.0 8.0

hFE Ic =4 mA, VCE =10V 20 60 200

VCE(SAT) IC=1O mA,IB =5 mA 2.0 3.0 VvV

VBE(SAT) IC =10 mA, IB =5 mA 0.85 0.92 V

BVCEO lC =1mA 20 \Y

BVCBO lc =100 MA 20 \%

BVEBO IE =10 MA 3

ICBO VCB =15V 10 nA

lEBO VEB =2V 10 nA
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Process 45 NPN AGC-IF Ampilifier

015
—{ 0024 r

ol e

description

Process 45 is an overlay double diffused, silicon

device.

application

This device was designed for use as a forward AGC
amplifier in IF amplifiers without neutralization.

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
f=45MHz, Vcg = 10V, Ic =3 mA .

P + VCE +IC . Fia. 1

G R < 500 27 29 dB g

f=45 MHz, Veg = 10V, I = 3 mA,

NF Re ~ 500 2.8 5.0 dB

Cre Veg = 10V 0.13 0.22 oF
f=45 MHZ, Vcc =12V

Vace 30 dB Gain Reduction 3.31 4.10 5.0 v
f=45 MHZ, VCC =12V

Vaec 50 dB Gain Reduction 6.10 75 v

hee Vce = 10V, Ig =2 mA, f = 100 MHz 3 5

hFE VCE = 1OV, IC =2 mA 20 80 250

Vee(saT) lc = 10 mA, Ig = 5mA 1.0 2.75 v

VBE(SAT) IC=1O mA,IB=5mA 0.92 1.0 \

BVceo lc=1mA 20 v

BVecso lc = 100 A 20 v

BVEBO |E =10 “A 3 \

'CBO VCB =20V b0 nA

IEBO VEB =2V 50 nA
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Process 46 NPN RF-IF Amplifier

/ \
W N\

description

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

application

This device was designed for linear amplifier appli-
cations at audio through RF freguencies.

PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS NOTES
Gpe f =45 MHz, Vg = 10V, Ig = 10 mA 25 28 dB

Ces Veg = 10V 0.8 1.0 oF T0-92
doo f = 45 MHz, Vg = 10V, I = 10 mA 200 umho

hee lc = 10 mA, Veg = 10V, f = 100 MHz 3.0 4.50

hee le= 10 mA, Vgg = 10V 20 70 200

VeesaT) Ilc=20mA, Ig =1mA 0.6 \Y%

BVeeo Ic =1mA 30 v

BVeso e = 100 LA 30 v

BVeso lc = 10 uA 3.0 Vv

lcso Veg = 30V 50 nA

ltso Veg = 2V 50 nA
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Process 47 NPN RF-IF Amplifier

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-IF ampilifier for use to 300 MHz. Its primary
application is as a third video IF in T.V,

PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS NOTES
Gpe f= 200 MHz, Vg = 10V, Ig = 4 mA 19 23 dB Fig. 2
NF ;: 200 iz Vee =10V e =4 mA, 4.0 dB  Fig. 2
Gue f=45 MHz, Ve = 15V, I = 7 mA 38 42 46 dB

Grms f=45 MHz, Ve = 15V, Ig = 7 mA 27 dB

Cio Veg = 0.5V 2.0 3.0 pF T0-92
Ces Ve = 16V 0.25 0.28 0.40 bF T0-92
Gou f=45MHz, Vg = 15V, I =7 mA 125 .| umho

Yre f=45 MHz, Veg = 15V, Ic = 7 mA 130 mmho

Ote f=45 MHz, Vgg = 15V, Ic =7 mA -25 Degrees

hre f=100 MHz, Veg = 15V, Ig = 7 mA 6 10

hee Vee = 15V, Ig = 7 mA 40 80 200

Vee(sat) lc =20 mA, Ig = 1 mA 1.0 3.0 v

Veeisat) Ic = 10 mA, Ig = 5 mA 0.85 0.92 v

BVceo lc =10 mA 30 45 v

BVcso e = 100 uA 40 60 v

BVeso le = 10 4A 4.0 5.5

leso Veg = 30V 50 nA

lego Veg =3V 50 nA
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Power Gain and Noise
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FIGURE 1. 200 MHz Conversion Gain Test Circuit
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Cy
—_— T ]
¢y
R, Ry
Cs =
N
B+ — — \
o = = N 51
¥ 34 n 4 Cio
INPUT | : N <
502 [ Co ._‘:
Ce
= = Ce = Ic2
Rs )
= = = Ve =12V
Ry =10kQ2

Cy, C1o = 1000 pF Duramica
€y, C3. Ca, Cs, C1y = 1000 pF -
feed thru
Cg=8-25pF
C;.C3=0.7-10pF
Cq = 2 pF Duramica

FIGURE 2

L1 =5 turns #14 wire,
5/16” 1.0. x 1" long

. 200 MHz Power Gain Test Circuit

L1 —Ohmite RFC 2235
T1-Primary 5 turns #34 wire
%" dia.
Secondary 2 turns #34 wire
close wound over a Q100
core (10.7 MHz)
When terminated on
secondary side with 502,
primary measures
1.5k, 25 pF.

QUTPUT
5063

Ty =1 turn #14 wire—
primary
1 turn #16 wire
enamel, secondary.
Wound on Balun
form Ferrite core
Indiana Gen. Corp.
F-684-03
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Process 48 NPN High Voltage

)
==

[._g%ﬁ —~—» j=—0030 FIELD PLATE
EMITTER
-
e =2 { *
'l - T ~ ! 10465
1 {
i '
1 1
|i + 085 036
|
\
\ 20035
N T

BASE

Video Output

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.

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
Cep Vg = 20V 2.5 3.5 oF TO-39
hte 7:3?5'\/' :1'; Vee =100V 2.5 4.0

hre lc=1mA, Veg =20V 15 50

hee Ic =10 mA, Vg = 20V 30 100

hee le =30 mA, Vg = 20V 30 100

Vee(saT) Ic =20 mA, Ig =2 mA 0.35 1.0 v

VaEsaT) lc =20 mA, Iz =2 mA 0.74 0.85 v

Ceb Veg = 0.5V 45 70 pF

BVceo Ic =5 mA 220 320 500 %

BVceo Ic =100 uA 220 320 500 v

BVego Ie = 100 LA 7.0 Y

Icso Veg = 150V 100 nA

leo Veg = 6V 100 nA
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Process 50 N-Channel Junction

GATE IS BACKSIDE CONTACT

015"

PACKAGES:

TO-72, TO-92, TO-106

FET

y 1 PRINCIPAL DEVICE TYPES:
003" H %3 015"
“ 2N4416
Y 2N5485
KE4416
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source
Breakdown Voltage BVass Vos =0.1g = TuA 15 30 v
Zero Gate Voltage - -
Drain Current IDSS VDS 15V, VGS ov 1 10 25 mA
Forward Transconductance Y Vps =16V, Vg =0 25 5.0 6.0 mmho
Reverse Gate Leakage lgss Vgs =20V, Vpg =0 0.02 50 nA
On Resistance RDS(ON) VDS = 0, VGS =0 100 175 500 Q
Pinch Off Voltage VGs(oFF) Vpg =15,ip =1nA 0.5 3 8 \Y
Feedback Capacitance Cres Vpg =15V, Ig =0 0.6 0.7 1.0 pF
Input Capacitance Ciss Vps =15V, Vgs =0 2.6 3.2 5.0 pF
Process 50 is designed primarily for RF amplifier = b ™ 6400 %
and mixer applications. It will operate up to g 500 8
450 MHz with low noise figure and good power = ® ﬂ:s a0 3
gain. These devices offer outstanding performance E% 15 ] r 4000 fé
at VHF aircraft and communications frequencies. gg 12 ] o s 3
Their major advantage is low crossmodulation and §-° 9 1 Vi "‘"’55
intermodulation, low noise figure and good power £ 8 I /r 160 F
gain. The device is also a good choice for analog e 3 “’"n""".i”‘“ m g
switching where low capacitance is very important. N 1 2

0
-20 -30 -4.0 -50 -60 -7.0

Vgsiorr) (V)

\}
F}
GATE-SOURCE CUT-OFF VOLTAGE

20
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Process b1 N-Channel Junction FET

GATE IS BACKSIDE CONTACT

021"

.

7

=
o0i" ) 003
b4 E z ) 6//(
s ¢ >) o
7 E == )
= %}
& >

.0025”

PACKAGES:

TO-18, TO-92, TO-106

PRINCIPAL DEVICE TYPES:

2N4391, 92, 93
2N5638, 39, 40
KE 4391, 92, 93

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source _ B
Breakdown Voltage BVess Vos =0V, lg = TuA 20 40 v
Zero Gate Voltage . Vps =20V, Vg =0
’ 15
Drain Current lbss Pulse Test 5 65 0 mA
Reverse Gate Leakage lass Vgg =20V, Vpg =0 0.05 100 nA
“ON’" Resistance Rbs(on) Vps =0 ,Vgg =0 25 50 100 Q
Pinch Off Voltage VGS(O FF) VDS =20 , ID =1nA 0.5 5.0 10.0 \Y
Drain “OFF" Current Io(0FF) Vps =20 , Vgg = ~10V 0.05 | 100 nA
Feedback Capacitance Cres Vpg =15V, g =0,f=1MHz 3.0 3.5 4.0 pF
Input Capacitance Ciss Vps =15V, I =2 mA, f=1MHz 12 14 18 pF
. . . . = 150 Ipss @ Vps = 20V, Vgs = 8 (PULSE TEST) / 100

Process 51 is designed primarily for electronic ERRED Vsiorr18Vos 1o 17 — % 3

switching applications such as low ON resis- 3wy S L

tance analog switching. It features excellent Ciq - S A Ioss ;: Py

Ros(on) time constant. The inherent zero offset 2t L LT\ / .

voltage and low leakage current make these devices 5;3 60 \) / a0 g;

excellent for chopper stabilized amplifiers, sample o . 7 ~ w o 3Z

and hold circuits, and reset switches. Low feed- g Yy Ros oz

through capacitance also allows them to handle e "A ;" "

video signals to 100 MHz.

-20 -40 -60 -80 -10.0

Vasiore) (V)
GATE-SOURCE CUT-OFF VOLTAGE
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Process 52 N-Channel Junction FET

GATE IS BACKSIDE CONTACT

0

SorD

0025

7

.003” 016"

PACKAGES:
TO-18, TO-72, TO-106

PRINCIPAL DEVICE TYPES:

2N4338, 39, 40, 41
2N3684, 85, 86, 87

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown - =
Voltage BVgss Vps =0V, ig =1uA 20 50 \
Zero Gate Voltage _ -
Drain Current lDSS VDS 20v, VGS 0 0.1 3.0 10.0 mA
Forward Trans- _ _
conductance Yis Vps =20V, Vgs =0 0.5 25 3.0 mmho
Reverse Gate Leakage lgss Vgs =30V, Vps =0 0.01 10 nA
NON” Resistance RDS(ON) VDS = 0, VGS =0 400 500 2500 Q
Pinch Off Voltage VGsoFF) Vps =20V, I =1nA 0.5 3.0 8.0 \
Feedback Capacitance Crss Vpg =15V, g =0,f=1MHz 0.8 1.2 1.5 pF
Input Capacitance Ciss Vps = 15V,Vgs =0, f =1 MHz 3.0 4.0 5.0 pF
8 120 e 3200
Process 52 is designed primarily for low level B 105 |esore @Vos 2.lo=1ma w3
. H Yis@Vos5 = 15V, Vos = 0,1 = 1 kHz |t 2
audio and general purpose applications. These T - a0 2
devices provide excellent performance as input g s pa ,/ om0 =3
stages for piezo electric transducers or other high g o Y/ // o0 5 5
impedance signal sources. Their high output im- 55 s A loss 1200 5;
pedance and high voltage breakdown lend them to & a0 d oo B
high gain audio and video amplifier applications. S [N w
Source and drain are interchangeable. g o 3
0 -1.0 -20 -30 -40 -50 -6.0 -7.0 a
Vasiore) (V)

GATE-SOURCE CUT-OFF VOLTAGE
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L\'|S ~ Process 54 N-Channel Junction FI

SUBSTRATE GATE IS BACKSIDE CONTACT

NO CONNECTION

038"
0 —e | PACKAGE: SOURCE A GATE B
T g TO-99
7 51| . e
1 ;k DRAIN A DRAIN 8
D1 G2
4y PRINCIPAL DEVICE TYPE:
Iy 1 SOURCE B
: 2 3 FM1200 SERIES wres (3 O
? 004" 1 §2 / SUBSTRATE
5 (BULK)
g 4“35~A Note: Pin :uc:r‘nlniein‘;d to case.
CHARACTERISTIC PARAMETER TEST CONDITIONS © MIN TYP MAX UNITS
Gate-Source
Breakdown Voltage BVass Vos =0V, lg =1 kA 20 35 v
Zero Gate Volitage B B
Drain Current loss Vbs =15V, Vs =0 0.2 50 20 mA
Forward Transconductance Yis Vps =18V, Vgg =0 08 3.5 10 mmho
Reverse Gate Leakage lgss Vgs =20V, Vpg =0 ' 0.10 10 nA
“ON" Resistance ‘ rDS(ON) Vps =0 ,Vgg=0 125 300 1200 0
Pinch Off Voltage Ves(oFF) Vps =15V, Ip =1 nA 0.5 3.0 7.0 V.-
Gate Current I Vpg =15V, 15 =0.20 mA 40 100 pA
Feedback Capacitance Crss Vpg =15V, Ig=0,f=1MHz 0.7 1.0 pF
Input Capacitance Ciss Vps = 15V, Vgs =0, f = 1 MHz 5.0 8.0 pF
E
_Process 54 is a monolithic matched JFET dual. g “ Y] “ng
It features high Y, and low offset voltage and g * /’ 0008
s 2 18 s 400 3B
temperature drift. This device can be used for low z % ) 4 / w0 <3
radio frequency balanced mixer applications, low 2E ., / N toss o = 2
level differential analog switching and as an input gié . ' ,/ mu%’f
buffer for operational amplifiers. Typical offset PR |/ev 1 1600 g
voltage |Vgs1 —Vgso2l is about 5 mV with a tem- g / /f;iov-:sfivﬁ‘ﬁf'u m 2
perature coefficient of 10 uV/° C. g IR A, 2

0 -1.0

-2.0 -30 -40 -50 -6.0

-10

Vasiore (V)
GATE-SOURCE CUT-OFF VOLTAGE
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Process 55 N-Channel Junction FET

GATE 1S BACKSIDE CONTACT

e

7

NP

PACKAGES:
TO-18, TO-72, TO-92, TO-106

PRINCIPAL DEVICE TYPES:

2N4220, 21, 22
2N5457, 58, 59
2N4302, 03, 04

0
-1.0 -20 -30 -40 -50 -6.0 -7.0

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source _ B |
Breakdown Voltage BVess Vos =0V, lg =1 4A 20 50 v
Zero Gate Voltage _ ~
Drain Current les VDS = 20V, VGS =0 0.1 5.0 17 mA
Forward Transconductance Yis Vps =20V, Vgs =0 500. | 3000 5000 mmho
Reverse Gate Leakage less Vgs =30V, Vps =0 0.02 10 nA
“ON"" Resistance RDS(O N) VDS = 0, VGS =0 2000 350 225 Q
Pinch Off Voltage Vags(orr) | Vbs =20V, Ip =1nA 0.5 3.0 8.0 v
Feedback Ca'pacitance Crss Vpg =15V, g =0,f=1MHz 1.0 1.5 20 pF
input Capacitance Ciss Vps =15V, Vgg =0, f =1 MHz 4.0 5.0 6.0 pF
3 16 4000 g

Process 55 is a general purpose low level audio g g Y| 1741 B0 2

amplifier and switching transistor. Wafer process- g, P / —

SR = — 8

ing is similar to process 52 but process 55 uses a £ 0 / / 2500 < 3

larger geometry. This results in higher Y¢, Ipgs, g% e / [ oss i z,m“g,’s:

and capacitance and lower Rpg(gn)- It is useful 5_3 5 .

for audio and video frequency amplifiers and RF o . / ) 1000 H

amplifiers under 50 MHz. It may also be used for § R /) Vemore Vo 0.1 2 500 §

analog switching applications. g Va0 El

) Vasiore) (V)
GATE-SOURCE CUT-OFF VOLTAGE
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Process 58 N-Channel Junction FET

< GATE I§ BACKSIDE CONTACT

039"

008"

PACKAGE:

TO-62

PRI‘NCIPAL DEVICE TYPES:

2N5432, 33, 34
NF 580 SERIES

CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source _ _
Breakdown Voltage BVess Vos =0V, g =1 uA 15 25 v
Zero Gate Voltage Vps =5V, Vg5 =0 : )
Drain Current loss Pulse Test 100 400 1000 mA
Reverse Gate Leakage Igss Vgs =15V, Vgg =0 0.20 50 nA
“ON" Resistance Rps(on) Vps =0 ,Vgg =0 5.0 7.0 20 Q
Pinch Off Voltage Ves(o':’:) VDS =5V, ID =3nA 0.5 5.0 12 V
Drain “OFF" Current lo(0FF) Vps =5V, Vgs = =10V 0.20 50 nA
Feedback Capacitance Cres Vpg =15V, 15 =0,f=1MHz 12 25 pF
Input Capacitance Ciss Vps =16V, Ip =2mA, f=1MHz 25 50 pF

Process 58 was developed for analog or digital
switching applications where very low Rps(on) is
mandatory. Switching times areé very fast and
Rps(on) Ciss time constant is low. The 7€ typical
on resistance is very useful in precision multiplex
systems where switch resistance must be held to an
absolute minimum.

DRAIN-SOURCE "ON’ RESISTANCE

Rps (OHMS)

[ Fos@lg-1mA, Ves =0 ]
Vgsiorr) @ Vps =8V, 1p = 3nA

\

A

-20 -40 -60 -8.0 -100

Vesiorr) (V)
GATE-SOURCE CUT-OFF VOLTAGE
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Process 59 N-Channel Junction FET

SUBSTRATE GATE IS BACKSIDE CONTACT

036"

PACKAGE:

TO-99

PRINCIPAL DEVICE TYPES:

FM3954 SERIES
FM1100 SERIES

SOURCE A

DRAIN A °

GATEA o

NO CONNECTION

SUBSTRATE
(BULK)

Note: Pin 4 connected to case.

TOP VIEW
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown
BV Vps =0V, Ig =1 uA 20 50 \Y
Voltage GSS DS G M
Zero Gate Voltage
| Vps =15V, Vgs =0 0.1 3.0 10.0 A
Drain Current Dbss DS 1Y Gs m
Forward Trans- _ _
conductance Yio Vps = 15V, Vgg = 0 0.5 3.0 6.0 mmho
Reverse Gate Leakage lgss Vgs =20V, Vps =0 _ 0.05 10 nA
Pinch Off Voltage VGsoFF) Vps =15V, Ip =1 nA 0.5 3.0 6.0 \%
Gate Current g Vpg =15V, 15 = 0.10 mA 20 50 pA
Feedback Capacitance Crss Vpg =15V, Ig =0, f=1 MHz 0.3 0.6 pF
Input Capacitance Ciss Vps =15V, Ip =2 mA, f =1 MHz 3.5 5.0 pF
Process 59 is a monolithic dual JFET. It is intended g
primarily for use as a buffer for Operational PR w0 2
Amplifier applications. Process 59 used as a buffer 2w Yoo 3500 g
for an LM101 or LM741 results in an excellent Op E 12 ,/ ram i
Amp for sample and hold circuits, integrators, 5: 10 / / 2500 _<§
charge amplifiers or other applications which §§ 8 oss | Jun0 55
cannot stand the excessive bias and offset current 55 1500 £ 3
of bipolar Op Amps. Typical offset voltage |Vggq- = s ,/ 1000 §
Vgs2l is about 6 mV and temperature drift is s L/ R I
12 uVv/°C. g =
0 -1.0 -20 -30 -40 -50 -69 -7.0 m
Vesore) (V)

GATE-SOURCE CUT-OFF VOLTAGE
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Process 62 PNP Small Signal

—wf 0035 fe— \X'?’

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.

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
NF ;’BC; - ?E\:."IIOCkHlO KA, Rs =10 kQ, 1.20 3 dB
hye Ve =5V, Ic =500 pA, f = 20 MHz 5

Ceb Veg = 0.5V 7 pF
Ceco Vg =5V 5 pF
hee lc = 10 A, Veg =5V 50 200 400

hee Ic = 100 wA, Veg =5V 50 250 500

hee Ic =500 uA, Veg =5V 50 260 500

hee lc =1mA, Vcg =5V 50 270 500

hee lc =10mA, Vgg =5V 50 270 500

Vee(saT) Ic =1mA, Ig =0.1mA 0.05 0.10 \Y;
Vce(saT) lc =10mA, Ig = 1TmA 0.08 0.11 \Y;
VBE(SAT) lc =1mA, Ig=0.1mA 0.60 0.70 \Y
Vee(saT) lc =10mA, Iz = 1mA 0.70 0.90 Y
BVceo lc =1mA 60 80 \Y;
BVceo Ic = 100 A 80 90 Y
BVego le = 10 uA 6 7.50 \Y
lcso Veg = 45V 50 nA
leso Veg =5V 50 nA
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Process 62
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Process 63 PNP Medium Power

EMITTER

— 003 [e— / BASE
; /

AL

description

Process 63 is a nonoverlay double diffused, silicon
epitaxial device.

application

This device was designed for use as general purpose
amplifiers and switches requiring collector currents
to 500 mA.

gy

PARAMETER TEST CONDITIONS MIN TYP MAX | uNITS NOTES
ton lc = 150 mA, Ig; = 15 mA 30 45 ns

tore lc = 150 MA, g5 = 15 mA 220 290 ns

Ceb Veg = 10V 6 8 pF TO-18
Cob Veg = 0.50V 15 18 pF TO-18
hee lc =20 mA, Vg =20V, f = 100 MHz 2 3.00

NF (spot) L°:1 L?EZMA' Vee =10V, Rs = 1k 15 3 dB

hee lc = 1mA, Veg = 10V 50 140 400

hee lc = 10 MA, Veg = 10V 50 140 400

hee lc = 100 mA, Veg = 10V 50 95 400

hee lc = 150 mA, Vg = 10V 50 80 400

hee lc = 500 mA, Vgg = 10V 40 50 200

Veesat) lc = 150 mA, 15 = 15 mA 0.25 0.40 v

Vee(saT) lc = 500 mA, Ig = 50 mA 0.40 1.00 v

VeesaT) lc = 150 mA, Ig = 16 mA 1.00 13 v

Vee(saT) lc =500 mA, Ig =50 mA 12 2.0 v

BVceo lc =10 mA 40 70 v

BVceo Ic =100 uA 60 70 \Y

BVego Ie = 10 WA 5 7 v

lego Veg = 40V 50 nA

leso Veg =3V 50 nA
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Switching Times vs

Turn (on) And Turn (off)
Times vs Collector

Process 63

Rise Time vs Collector
And Turn On Base
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FIGURE 1. tontoff Test Circuit
SMALL SIGNAL CHARACTERISTICS
15 .
* N hoe - b [ 1q o= -1omA he |
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H PARAMETERS (f = 1 kc)
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS
hie Input Resistance 480 2000 ohms lec =10 mA Ve = -10V
hoe Output Conductance 80 1200 umhos lc =10 mA Vce =-10V
hre Voltage Feedback Ratio 162 1500 x1076 Ilc =10 mA Vee =-10V
hse Small Signal Current Gain 100 Ic = 10 mA Vcg =-10V
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Process 64 PNP High Speed Switch

g”
%,

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 mA.
PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS NOTES
ton Ilc =30 mA, Ig; =3 mA 10 20 ns

tors lc =30 mA, lgy = 3 mA 15 25 ns

t, lc = lgq = lgp = 10MA 15 20 ns ,

Cob Veg =5V 3.0 4.5 pF TO-18
Cio Veg = 0.5V 5.0 6.0 oF TO-18
hee £ =100 MHz, I¢ = 30 mA, V¢g = 10V 8 12

hee 1o =1mA 20 65

hee lc = 10 mA 30 95

hee e = 30 mA 40 95

hee Ic = 100 mA 30 85

Veesar Ic =10 mA 0.07 0.13 Vv

Vee(sat) lc = 30 mA 0.11 0.19 v

Vee(saT) Ic = 100 mA 0.28 0.45 v

VBE(sAT) lc = 10 mA 0.80 0.92 v

VeE(SAT) lc = 30 mA 0.90 1.15 v

Vee(saT) lc = 100 mA 1.10 1.50 v

BVceo Ic =10 mA 12 Vv

BVcgo lc = 100 uA 12 v

BVeso le = 10 uA 4.50 Vv

lces Vee = 10V 50 nA

103



400

300

200

100

Ices — COLLECTOR-EMITTER REVERSE CURRENT (pA)

Vce — COLLECTOR VOLTAGE (V)

-05

Pulsed DC Current Gain vs
Collector Current

2 m

IS

g Ve =-6.0V 11l

< PULSE WIDTH=300us | 126°C

£ 150 nyry cyeLe= 1y

= 4

<

£

= 7 25°C

z 1
o« d L1

g w TN
=3

2 Pe 557 — N\
g

H -

o

2

w 0

£ 1.0 -0 100 -200

I¢ ~ COLLECTOR CURRENT (mA)

Collector-Base Reverse
Current vs Reverse Bias
Voltage

Ta=25C
//
»
//
/
0 40 -0 -1

Vce — COLLECTOR-EMITTER VOLTAGE (V)

Contours of Constant
Gain Bandwidth Product
(fr)

L NG

\ N[
\

900 MHz /]

L,
\ . I|\) HX7

10 20 58 10 20 50 100 200
Ic ~ COLLECTOR CURRENT (mA)

~

Ices — COLLECTOR REVERSE CURRENT (nA} Vge(on) — BASE-EMITTER ON VOLTAGE (V)

Vceisat) — COLLECTOR SATURATION VOLTAGE {V)

1.0

0.6

04

100

0.1

-0.05

-0.02

-0.01

Base-Emitter On Voltage vs
Collector Current

Vee =5V | Ta AN
| b
et
put
FHH T, = 100°C
B
0 10 10 100

ic — COLLECTOR CURRENT (mA)

Collector-Base Diode
Reverse Current vs
Temperature

Vog = -10V

/

25 50 75 100 125 150
Ta ~ AMBIENT TEMPERATURE (°C)

Collector Saturation
Voltage vs Collector
Current

1c=101g

125°C

T

| -55°C
He
|{ 25°C

-0.1 -1 -10 -100-200

lc — COLLECTOR CURRENT (mA)

MAXIMUM POWER DISSIPATION (mW)

CAPACITANCE (pF)

Vge(sat) — BASE-EMITTER SATURATION VOLTAGE (V)

Process 64

Maximum Power
Dissipation vs

Temperature
o
700 p——rF—t
T0-92 (hi diss)
600
500 N
400 | 70-18 \\
10-92

300

70105 INO/Ah
200
100 IS

0 N\
0 50 100 150 200

Ta — AMBIENT TEMPERATURE ( C)

Input and Output
Capacitance vs Reverse
Bias Voltage

6.0
-
5.0 Cio ||:T°

a0 I
L e

Cobo  le =

30

20

1.0

0
-0.1-02 -05-10-20 -50 -10 -20

REVERSE BIAS VOLTAGE (V)

Base Saturation Voltage vs
Collector Current

-20
15 L
2 b,/
’ -55°C_| |~
1 1 A
0.8 pe=t >
25°C -
04 125
|
. [
-0.1 oA © 10 -100 -200

Ic — COLLECTOR CURRENT (mA)

104




SWITCHING TIME (ns)

Vge(o) — REVERSE BASE-EMITTER VOLTAGE (V)

Igy — TURN-ON BASE CURRENT {mA)

100

50

20

20

1.0

25

20

Switching Times vs
Collector Current

le=101g; =115,
Ve =-3.0V
e
t
—__
1 v/
1
H
9
10 20 50 10 20 50 100 200

)¢ — COLLECTOR CURRENT (mA)

Delay Time vs Turn-On
Base Current and Reverse
Base-Emitter Voltage

/

/K

1.0 20 5.0 10

Ig: — TURN-ON BASE CURRENT (mA)

Storage Time vs
Turn-On and Turn-Off
Base Currents

’ /
" t,=30ns
20 ns /
/ /' t5ns L7
Y 0ns
4 V
LA
7
] Ic = 100 mA
Ve = -3.0V

0 56 10 18 20 2 30
lg2 — TURN-OFF BASE CURRENT (mA)

Ig1 — TURN-ON BASE CURRENT (mA)

Ig1 — TURN-ON BASE CURRENT (mA)

-3.0v

Vour

0.1 uF T0 SAMPLING SCOPE
Vin t,<10ns
2,,>100K
50K

PULSE GENERATOR

t,<1.0ns

PW =400 ns — —3

PPS = 150 = -

Zin =500

Process 64

Switching Times vs

ton VB =0, Vin = -6.85V
toys Vpa = ~8.85V, Vi = +11.7V

FIGURE 1. Switching Time Test Circuit

Rise Time vs Collector
and Turn-On Base

Storage Time vs Turn-On

and Turn-Off Base

Currents Currents
10 —— PN 4
t,=2.0ns / “é Ft,=20ns I'
5.0 - o = 25 4
' ' >, E
5.0 ns / g 20 15 s
20 = ) " 12ns
Lot / :
1.0 — 10ns / E 15 / 8.0ns
/ =
[ 40ns 2 e Vi L~
| H y
0.2 | 'T 05 /, Ic=10mA
Vee = -3.0V k3 Vee = -3.0V
01 cC 0

1.0 28 50 10 20 50
Ic — COLLECTOR CURRENT (mA)

100

Fall Time vs Turn-On and
Turn-Off Base Currents

30 10
1] 4z A4
25 ft=15ns | A - 1 =5.0ns
12 / g™
20 " v g 7 30ns
’ 2 60
0 w ® 7
15 = 20057
Zz ap
10 / 800 2 JAW, y
JINAV. g
o 2 20 /
05 Y Ic = 10mi ' Ic =30 mA
0 Vee = -3.0V E . Vee =-3.0V

0 05 10 15 20 25 30
Ig2 — TURN-OFF BASE CURRENT (mA)

0 05 10 15 20 25 30
lg2 — TURN-OFF BASE CURRENT (mA)

Fall Time vs Turn-On and
Turn-Off Base Currents

0 20 40 60 80 10
Is2 — TURN-DFF BASE CURRENT (mA)

Temperature
25
Ic =30 mA
lay =gz =3.0mA
20 R
z Ve =-3.0V
@2
g 15
B 6|
o
E "]
E 10 =
H] \\L
BT }
T
%
. 1 [ ]
-50 ] 50 100 150
Ta ~ AMBIENT TEMPERATURE {°C)
Storage Time vs
Turn-On and Turn-Off
Base Currents
10
2 [T 4
E a0 t,= 20 ns / /
& 15
g 7 7
: 60 / 100 4§
g 4
z 40 ,Z —
= v 5.0 ns
2 \ et
g '
s 20
1 le =30mA
Fo Vee =-3.0V
0 20 40 60 8O0 10
laz — TURN-OFF BASE CURRENT (mA)
" Fall Time vs Turn-On and
Turn-Off Base Currents
_
i 7
- 25 /
]
£ g0 |-y=80m
=]
w
2 15 40
z / 3.0 s
S 4 7/ oA
H 4
=
= -
" 58 ) Ic = 100 mA
o Ve = -2.0V7]
0

0 50 10 15 20 25 3
Iz; — TURN-OFF BASE CURRENT (mA)

105



Y, — INPUT ADMITTANCE (mmhos)

Yoo — OUTPUT ADMITTANCE {(mmhos)

Rs — SOURCE RESISTANCE ($2)

Input Admittance vs
Frequency-Output
Short Circuit

lc=10mA
25 |Vee=-10V

L/
T

by

5 ‘/

0 ]
10 20 50 100 200

f -~ FREQUENCY (mc)

500 1000

Output Admittance vs
Collector Current and
Voltage-input Short
Circuit

=100 me T TTT

Vee =-10V
0 /
Sos

1

1A

//Vcs = -5V

1l 111
NI

Vee = -5V, 10V

(|
. [T
-1 -2 -5 -10 -20 -50 -100
Ic — COLLECTOR CURRENT (mA)

Noise Figure vs Source
Resistance and Collector
Current

10 ~N d8
\ i
\
\\\ »1% N N
‘LA N
i
NS 44
adB N
100 —‘-sdu—éf s N
| | 548 N
L
11
il T
=10
w m [ [11
001 01 -10 -10

Ic - COLLECTOR CURRENT (mA}

Yo — FORWARD TRANSFER ADMITTANCE (mmhos) Yoe — OUTPUT ADMITTANCE (mmhos)

NF — NOISE'FIGURE {(dB)

‘TYPICAL COMMON EMITTER Y PARAMETERS

Outpu'ti Admittance vs

Frequency-Input
Short Circuit
16 —
Ic =10mA
Vee = -10V
12
boe
§ /
4 Soe ]
ol |
o
]

020 50 100 200 500
f — FREQUENCY (m¢)

Forward Transfer
Admittance vs
Collector Current and
Voltage-Output

Short Circuit
M itome T
Vee = -10V
40 i
e
30 /4/
| /;4/vc5=-5v4___
20 b b, yi Jl
Ve =-10V
10 1 \
Ve = -5V
o Lk

-1 -2 -5 -10 -20 -50 -100
Ic — COLLECTOR CURRENT (mA)

Noise Figure vs
Frequency

=

4 i =05 ma\
Ve = -10V
o [Bs=1x2
1078 1072

10 10 102 10°
f — FREQUENCY (mc)

Y,. — REVERSE TRANSFER ADMITTANCE (mmhos) Y,, — FORWARD TRANSFER ADMITTANCE (mmhos)

POWER GAIN (dB)

Forward Transfer
Admittance vs
Frequency-Output
Short Circuit )

60
a A
N ,n,.
20
0 = gy, .
-20 7
0 /
~60 d fg=10mA
) Vee =-10V
-80
19 20 50 100 200 500 1000

f ~ FREQUENCY (mc)

Reverse Transfer
Admittance vs
Frequency-Input

Short Circuit
) )
]
1
° ge | 1]
Sk .
b T
-2 -
'y
-6
Ic=10mA
Vee =-10V

10 20 §0 100 200 500
f — FREQUENCY (mc}

M.A.G. vs Frequency

50
1 =10 mA
[~~~ Vee =-10V
1] e
hes =0
| CONJUGATE MATCH
30
N
20 N
10
0
1 10 100 1000

f — FREQUENCY {mc)

Y, INPUT ADMITTANCE (mmhos)

Y., — REVERSE TRANSFER ADMITTANCE {mmhas)

toa — PROPAGATION DELAY TIME {ns)

Prvoty:e'ss 64

Input Admittance vs
Collector Current and
Voltage-Output Short

Circuit
10

=100 me
8

Vee = -5V, =10V, 4

]

~bie
4 =" | Veg = -6V, -10V

Gie . B
H
0

1 -2 -5 -0 -20 -50 -100

Ic — CGLLECTOR CURRENT {mA)

Reverse Transfer
Admittance vs Collector
Current and Voltage-
Input Short Circuit

20

=100 me

“Ore
“bre

Ve = -5V
l

Vee = -10V b
El L e

!
Vce = -5V, -10V

0.5

0

-1 -2 -5 -10 -20 ~50 100
Ic — COLLECTOR CURRENT (mA)

Propagation Delay Timevs
Collector Supply Voltage
2

Re = 5100
20 |4
16
-

12
8
4

0 -4 -8 2 -6

Vg — COLLECTOR SUPPLY VOLTAGE (V)

106




NN

Process 65 PNP High Speed Switch

description

Process 65 is an overlay double diffused, goid

doped, silicon epitaxia! device.

application

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

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
toss lc = 10 mA, lgz = 1 mA 15 20 ns Fig. |
ton Ic=10mA, lg; =1TmA 1" 15 ns

t, le = lgqy = lgp = 10 MA 15 20 ns

Cob Veg =5V 2 3 pF TO-18
Ci Veg = BV 25 35 oF

hee Vee = 10V, I = 10 mA, f = 100 MHz 6.5 13

hee le =1 mA, Vg =3V 20 60

he lc =10 mA, Veg = 3V 20 85

hee lc =50 mA, Vg = 3V 20 75

hee lc = 100 mA, Vg = 3V 20 60

hee lc =1mA, Vce = .5V 20 60

hee Ic = 10 mA, Vgg = .3V 20 67 150

hee lc =60 mA, Vg = 1.0V 20 60

Veesan lc = 1mA, Ig =.1 mA 0.07 0.13 v

VcesAaT) lc=10mA, Ig =1mA 0.08 0.15 v

Veesan lc =50 mA, Ig =5 mA 0.25 0.50 v

VgEe(SAT) lce=1TmA, lg=.1TmA 0.73 0.8 \Y)

VeE(SAT) lc =10mA, lg =1mA 0.88 0.95 \Y

Veesan lc =50 mA, Ig =5 mA 115 15 Vv

BVeeo lc =3 mA 13 v

BVeso lc = 100 wA 13 v

BVego lc = 10 uA 45 \%

lceo Veg =3V 50 nA
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Rise Time vs Collector

Voltage And Turn On Base Currents
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Ves Vee = 18V
22K 1300
TO SAMPLING
aF SCOPE
Al 2,4 2100 KR
Vin 5K "
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519
e torr
Vgg = GROUND Vgg = -8.0V
Vi = -5.8V Vin =+9.8V

Ic ~10mA, fg; ~1.0mA, lgz 1.0 mA

FIGURE 1. Turn On and Turn Off Test Circuit
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NN » Process 66 PNP Sfﬁall Signal

e 06 description

—»! 00225 }a—sd 0025 fu—

Process 66 is a nonoverlay double diffused, goid
doped, silicon epitaxial device.

&@N@

application

[)
0025 014
[}

This device was designed for general purpose
amplifier and switching applications at collector
currents of 10 uA to 100 mA.

—_—
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
tost lc=10mA, Igp = 1 mA 125 300 ns
ton lc =10mA, Ig; = TmA 30 70 ns
Cob Veg = BV 3.0 45 pF T0-92
Cib Vegg = 0.5V 6.0 10.0 pF TO-92
hte =100 MHz, Vg =20V, I¢ = 10 mA 25 6.0
'(\\I/\'/:ide band) Ic = 100 A, Vg =5V, Rg = 1 k& 2.0 4.0 dB
hee lc =0.1mA, Vgg = 1V 40 80
heg lc =1mA, Vge = 1V 40 120
heg lc =10 mA, Vg = 1V 40 150 500
hee lc =50 mA, Vg = 1V 40 110
hee Ic = 100 mA, Veg = 1V 20 40
VeesaT IE =10 mA, Ig =1 mA 0.05 0.25 \%
VcesaT) le = 50 mA, lg =5 mA 0.12 0.40 Y,
VBE(SAT) lc=10mA, Iz =1mA 0.75 0.85 v
Vge@©sAaT) ic =50 mA, Ig =5 mA 0.85 0.95 \%
BVceo lc =1mA 40 50 %
BVceo Ic = 100 LA 40 60 v
BVeso lc = 10 uA 5.0 Y
lcso Veg = 25V ' 50 nA
lego Veg = 4V ‘ 50 nA
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—wl 008 fe— —w{ 0036 f@—

Process 67 PNP Medium Power

0|

description

Process 67 is a nonoverlay double diffused silicon

- A fF device.
ﬂ(r ) )
: < { application
205 _— 4 09 g3
! @% This device is designed for general purpose ampli-
——— ﬁ fier and switching applications at currents to one
(égzz?&z/ amp.
=
PARAMETER TEST CONDITIONS MIN TYP MAX UNITS NOTES
ton Ic =500 mA, 154 =50 mA 20 25 60 ns
tott lc =500 mA, Ig5 =50 mA 200 250 400 ns
Cob Veg = 10V 14 18 pF TO-39
Cib Veg =0.50V 80 100 pF TO-39
h¢e Vce =10V, Ic =50 mA, f =100 MHz 1.5 2
NF (spot) lc =100 uA, Rs = 1k, Vce = 10V, 05 4 dB
f=1kHz
hgg lc =0.10 mA 50 200
hee lc=1.0mA 50 220
hge lc =10 mA 50 230 350
hee lc = 100 mA 50 220
hee lc =500 mA 50 170
hee Ic=1A 25 150
VcesaT) Ilc =150 mA, Ig = 15 mA 0.1 0.2 \Y
Vce(saT) Ic =500 mA, Ig = 50 mA 0.25 0.4 Vv
VBE(SAT) Ilc =150 mA, Iz =15 mA 0.8 1.0 \Y
VBE(saT) Ic =500 mA, Ig =50 mA 0.95 1.2 Y
BVceo Ilc =10 mA 60 80 \Y
BVceo lc = 100 uA 80 120 \Y%
BVego lg = 10 uA 5.0 7.00 \Y
Iceo Vceg =60V 50 nA
leso Veg =4V 50 ~ nA
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Process 71 PNP Small Signal

description

Process 71

silicon device.

application

is a nonoverlay, double diffused,

This device was designed for general purpose
amplifier applications at collector currents to

20 mA.
PARAMETER TEST CONDITIONS MIN TYP | MAX | uNITS NOTES
NF (spot) <7 i(:?z“A' Ve =6V, Rs =2k, 0.5 250 | dB

hre lc =10 mA, Ve =5V, f= 100 MHz 3

Cob Veg = 10V 6 oF T0-18
Cio Veg = 0.50V 12 pF T0-18
hee lc = 100 yA, Vgg = 1V a0 | 140 400

hee lc =1mA, Vee = 1V 40 140 400

hee lc =10mA, Ve = 1V 40 130

hee lc =20 mA, Vee = 1V 40 125

Vee(sam lc =1mA, Ig =0.10 mA 0.04 0.10 v

Vee(saT) Ic=10mA, Ig = 1mA 0.085 | 0.11 v

Vee(saT) lc =1 mA, lg =0.10 mA 0.8 0.95 v

Vee(sam) Ic =10mA, Ig =1 mA 0.9 1.0 v

BVceo e =1mA 40 50 v

BVcao Ic = 100 uA 40 v

BVeso e = 10 uA 5 6 v

leso Ve = 30V 50 nA

leso Veg =3V 50 nA




180
160
140
120
100
80
60
40
20

hgg— DC PULSE CURRENT GAIN

Civo — INPUT CAPACITANCE (pF)
-

NF - NOISE FIGURE (dB)

DC Pulse Current Gain vs
Collector Current

10 10
Ic — COLLECTOR CURRENT (mA)

50

Input Capacitance vs
Reverse Bias Voltage

0.1 10

REVERSE BIAS VOLTAGE (V)

Noise Figure vs Source
Resistance

Vge =5V
Ig =200 A
£=1kHz

N
AP

100 L

Rs ~ SOURCE RESISTANCE (Q2)

10k

250

200

hy, — SMALL SIGNAL CURRENT GAIN

Base-Emitter On Voltage vs
Collector Current

08

[X)]

02

Vee = 1.0V
' CE
(] 10 10 50

Ic — COLLECTOR CURRENT (mA)

Vge(on) — BASE-EMITTER ON VOLTAGE (V)

Ouput Capacitance vs
Reverse Bias Voltage

q I =0
N

Lobo — OUTPUT CAPACITANCE (pF)

[A) 1.0 10

REVERSE BIAS VOLTAGE (V)

Noise Figure vs
Frequency

Vee <8V
Ic =200 uA
8 Rg =2kQ

NF - NOISE FIGURE (dB)

]
0.01

0.1 1.0 10
FREQUENCY (kHz)

100

Small Signal Current Gain vs
Collector Current

Vee =10V
f= E‘Il kHz

P

0.1 1.0 10 20

ic — COLLECTOR CURRENT {mA)

MAXIMUM POWER DISSIPATION (mW)

hee — SMALL SIGNAL CURRENT GAIN

h,e — INPUT RESISTANCE (k%)

600
500
400

300
200

01

Process 71

Collector-Emitter

Maximum Power s Saturation Voltage vs
Dissipation vs Temperature § Collector Current
=
§ 01 T
[
= =0
2 o008 |'s
<
s
= 006 ,/
« /
T0-18 w -
- | 1082 E o0s 2l
T/ 10-106 H
N 4 o
/ N g o
(N 2
N =
8
0 50 100 150 200 [ X 10 10 50
3 .
Ta — AMBIENT TEMPERATURE (°C) u Ic - COLLECTOR CURRENT (mA}
>

Small Signal Current Gain vs
Collector Current

Small Signal Current Gainvs
Frequency

z 0 Voe = 5.0V
y & Ic=10mA
s N
/ w100
/ £ ™S
4 2 S\
/ 2 N
p. 2 1 IN
/ : N
Vee =50 1
= 100MHz £
10
10 10 100 1.0 10 100
Ic -~ COLLECTOR CURRENT (mA) f - FREQUENCY (MHz)
Small Signal Input Small Signal Output
Resistance vs Conductance vs
Collector Current Collector Current
L - 300
Vee = 10V | F | Vee =10V
‘
= = f=
N f=1.kHz J § 20 DkHz
N 2
<<
5 180
< g /
N S
NG E 120
~] £
3 6
"
S
0
01 1.0 0 20 0.1 10 10 20
1c — COLLECTOR CURRENT (mA) Ic - COLLECTOR CURRENT (mA)
Small Signal Voltage
Feedback Ratio vs
Collector Current
100 :
73 Veg = 10V
x f=1.0kHz
=]
2 w
-3
b1
S 6 \\
H
2
)
w \
o
<
5
2
> N,
l., \
E N |
01 10 10 20

Ic — COLLECTOR CURRENT (mA)

116




NS

SUBSTRATE GATE 1S BACKSIDE CONTACT

Process 82 N-Channel Junction FET

NO CONNECTION

038"

- [ PACKAGE: SOURCE A GATE B
K TO-99
005" st &
L DRAIN A o DRAIN B

J
il > g PRINCIPAL DEVICE TYPE:
GATE A ° o SOURCE B
" FM1100A SERIES
003" G1
* SUBSTRATE
(BULK)
Note: Pin 4 connected to case,
— le— 005" TOP VIEW
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS

Gate-Source _ =
Breakdown Voltage BVass Vos =0V.1g = TuA 20 35 v
Zero Gate Voltage _ _
Drain Current loss Vpg =15V, Vgs =0 0.1 3.0 10 mA
Forward Transconductance Y  Vps =15V, Vgg =0 0.5 3.0 6.0 mmho
Pinch Off Voltage VGs(OFF) Vps =15V, 15 =1 uA 0.5 3.0 6.0 \
Gate Current Ig Vpg =35V, Ip =0.10 mA 0.1 0.4 10 pPA
Feedback Capacitance Crss Vpg =15V, 15 =0,f=1MHz 0.3 0.6 pF
Input Capacitance Ciss Vps =15V, Ip =2mA, f=1MHz 3.5 5.0 pF

Process 82 is a monolithic dual JFET. It is strictly
intended for operational amptifier input buffer

applications.

Special

processing results

in ex-

tremely low input bias current and virtually un-
measureable offset current. It is important to note
that the sub-pico ampere bias current is measured
at 35 volts. Typical CMRR is 115 dB. Performance
superior to electrometer tubes can be readily
achieved with low offset voltage and almost zero

long term drift.

ZERO GATE VOLTAGE DRAIN CURRENT

loss (mA)
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Process 88 P-Channel Junction FET

GATE IS BACKSIOE CONTACT

Vasiorr) (V)
GATE-SOURCE CUT-OFF VOLTAGE

L PACKAGES:
i £ % TO-18P, TO-106
=
003" { 0025
003’ ¢ i
s 52 Z) o azz PRINCIPAL DEVICE TYPES:
y =
=== 2N5114
P1086E
v
CHARACTERISTIC PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Gate-Source Breakdown :
Voltage BVGSS VDS = OV, lG =1 ,UA 20 30 \"
Zero Gate Voltage _ _
Drain Current |DSS VDS =15V, VGS =0 5.0 30 90 mA
Forward Trans-
conductance st VDS = 15V, VGS —0 40 120 160 mmho
Gate Leakage lgss Vgs =20V, Vpg =0 0.50 50 nA
“ON" Resistance Rbsion) Vps = 0,Vgg =0 60 100 200 Q
Pinch Off Voltage VGS(OFF) VDS = 15\/, ID =1 nA 0.5 5.0 10 \"
Drain “OFF” qurent lD(OFF) VDS =15V, VGS =-10V 0.10 100 nA
Feedback Capacitance Crss Vpg = 15V, I =0, f=1MHz 3.0 4.0 3.0 pF
Input Capacitance Ciss Vps =15V, 15 =2mA, f=1MHz 12 14 25 pF
. ; -100 Ipss @ Vps = -15V, Vg = 0 (PULSE TEST) 200
Process 88 is designed primarily for electronic E B0 T\ Vesiorn @Vos =18V, 1o =108 m g
switching applications where a P channe! device is 3 ':: e ::’: 2
desirable. Inherent zero offset voltage, low leak- E—.; - \ @S
age and low Rpg(on) Ciss time constant make this 8E 5 \ 100 %3
device excellent for low level analog switching, 55w N L 5
sample and hold circuits and chopper stabilized o o Pas 60 g
amplifiers. This device is the compliment to s :f: P Ros :: z
process 51. & - .
0 20 40 6.0 8.0 10.0
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Glossary of Symbols

DC PARAMETERS

BVceo

Collector-Base Breakdown Voltage
with Emitter Open-Circuited

The breakdown voltage of the collector-base
junction, measured at a specified current,
with the emitter open-circuited.

Veso le

BV’CEO

BVcer

BVces

BV cex

Collector-Emitter Breakdown Voltage
with the Base Open-Circuited

The collector-emitter breakdown voltage,
measured at a specified collector current,
with the base open-circuited.

Collector-Emitter Breakdown Voltage
with Resistance between Emitter and
Base

The collector-emitter breakdown voltage
measured at a specified current with a
specified resistance R connected between
the base and the emitter.

Collector-Emitter Breakdown Voltage
with Base Shorted to Emitter

The collector-emitter breakdown, measured
at a specified current, with the base shorted
to the emitter.

Colléctor-Emitter Breakdown Voltage
at a Specified Condition

The collector-emitter breakdown voltage
measured at a specified current with the
base-emitter junction forward or reverse
biased by a specified voltage or current.

BVceo, BVcen, BVces
BVces

BV \
— BVceo

O BVceo

_BVcen
,[ I 8Vees Vee lc
>

AA

BVcex

BVEego

Emitter-Base Breakdown Voltage
with Collector Open-Circuited

The emitter-base  breakdown voltage,
measured at a specified current, with the
collector open-circuited.

BVeso

le T Veso

Common-Emitter DC Current Gain

The ratio of DC collector current to DC base
current measured at a specified collector-
emitter voltage and a specified collector
current,

hee - Beta




Icso

Inverse Collector-Base Current

The collector-base current with the junction
reverse biased by a specified voltage, with
the emitter open-circuited.

lceo =B+ Icao

I CEX

Inverse Collector-Emitter Current at
a Specified Condition

The collector-emitter current measured at a
specified collector-emitter voltage with the
base forward or reverse biased by a specified
voltage or current,

leBo

Inverse Emitter-Base Current

The emitter-base current with the junction
reverse biased by a specified voltage with the
collector open-circuited.

leso

@ I °
. i Iﬂ

LVceo,

LVcer,
LV ces.

Pulsed Limiting Breakdown Voltages

These are similar to the corresponding, above
defined, BV parameters but are measured at
a specified high current point where
collector-emitter voltage is lowest. The dura-
tion of the pulse and its duty cycle must be

LVeeo, LVcer, LVces, LVcex

LVceo
le

J

LVCEX , or specified. The letter L indicates LIMITING Ver

Value and is measured outside the negative
VCEO (SUSt) resistance zone of the reverse characteristic.

LVces
VCER(SUSt) LVL\_V_
L CEO

Vces (sust) 0 R w
V cex (sust)
VBE (ON) Unsaturated Base-Emitter Voltage Veeon

The base-emitter voltage measured in the
common-emitter connection at a specified
collector to emitter voltage and specified
collector current.

Vaeion =H(T) =2 -3mv/°C

800

Veeion
myv

600
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VgEg(saT)
VcE (sAT)

Base-Emitter Saturation Voltage

The base-emitter voltage measured in the
common-emitter connection at a specified
collector and base saturation currents.

Collector-Emitter Saturation Voltage

The collector-emitter voltage measured in
the common-emitter connection at specified
collector and base saturation currents.

e
Bokr == s
B

Vsar

Veesa. Veesan

Veesar
Veesan
&

1.0

Vee
0

Forced Beta

c3

1 <le2 <lez

lea le2 l |
|t
Saturation
|

Loglg

Reach Through Voltage

Punch Through Voltage

The collector-base voltage above which an
increase of applied voltage can be measured
in the emitter-base open circuit.

SMALL SIGNAL PARAMETERS

C:ob

Common-Base Output Capacitance

The common-base output capacitance with
input ac open.

Capacitance

£ oc¢

Measure
Open Output
Capacitance

8 ® —0s

Common Emitter Reverse Transfer
Capacitance

This parameter is the imaginary part of y,,.
When I =0, C,, is identical to Ccp.

Base-Emitter Capacitance

The capacity of the base-emitter junction at
a specified inverse voltage with the collector
open.

Collector Base Capacitance

Collector Base Capacitance measured at
some Specified Collector Base Voltage.

Cce - €
Cop = Cce + CCE - c: ~Ccp + Cce

Cea
Ccg = Cop (With Emitter Guarded)
.Ceg ~Ccg

121



CG,. CG,

Conversion Gain, Common-Emitter or
Common-Base

The ratio of the output power of a mixer, at
one specified frequency, to its input power,
at another specified frequency. This param-
eter is a function of oscillator injection
voltage and the mixer operating point.

Conversion Gain
1) Specify I, Vee
2) fge, fie, Lo Level, Circuit

Tuned To I

)|( )(l_?

Vee
fe =fae~fio

Common-Base Cut Off Frequency

- The frequency at which the hg, (o) is

reduced to 0.707 of its low frequency value.

Common-Emitter Cut Off Frequency

The frequency at which the hg, (B8) is
reduced to 0.707 of its low frequency value.

Gain-Band-Width Product

The common-emitter current gain band-
width product in the frequency range where
the current gain is falling at approximately
6 db/octave.

Current Gain In 3 db Steps

fan, fg fe

Y

fe
f, >~
'8

™12,

100 fe
Log f —=

Maximum Frequency of Oscillation

This parameter is a device figure of merit
that is calculated from ft and rb'Cc.

fmax = Max Frequency of Oscillation
Frequency at Which MAG = 1

'T —
f = /. ={VPG
MaX 87 rh Cc v

Common-Emitter Power Gain

Power Gain, Transducer Gain
1) Specify ic, Ve
2) fo,Bew, Cireuit, Nevtralized?

Common Emitter Transducer Gain

A test fixture must be specified.

Power Delivered To The Load
Power Available From The Source

Gre =

GMA

Stability Limited Gain or Gain
Maximum Available

This parameter is a device figure of merit
and must be calculated from the two port

9o

y"" parameters.

GMA = 10 Log Bz'*: K-VkZ )}

Not Defined For K <1
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h Parameters

h — Parameters

LAN
e €2
o Ym—— O

Where ey, iy, €5, i Are Small Signal Voltages and Currents
The h — (Hybrid) Parametess Are Defined By
e = haq _i| thizep
iz =hz iy thzpep
And For Common Emitter Operation These EQ Become
e1=heiy+hoey
i2=hye iy +hy ey

Common-Emitter Current Gain

The common-emitter forward current trans-
fer ratio with output ac shorted. This is a
complex quantity.

h — Parameters ~ Common Emitter

Common-Emitter Input Impedance

The common-emitter input impedance with
the output ac shorted. This is a complex
quantity.

= Ybe
he © — _
Vbe iy [Vee=0

Common-Emitter Output Admittance

The common-emitter output admittance
with the input ac open. This is a complex
quantity.

Ve lip =0

Common-Emitter Reverse Voltage
Transfer Ratio

The common-emitter reverse voltage transfer
ratio with input ac open. This is a complex

e = — | . _
Vbe Vee |ip =0

. O L
quantity.
MAG Maximum Available Gain vz
- 21
Device figure of merit that must be calcu- MAG =10 Log TReIV,,) RE (Vo))
lated from the two port * y"’ parameters.
MSG Maximum Stable Gain
This parameter is a device figure of merit MSG = 10 Log V*¢!
that is calculated from the two port “y" [Veel
parameters.
NF Noise Figure St Spety
1) Vee L |
Noise figure = 10 log;oF, where F is the 2) R 1, B
ratio of total output noise power to the
output power due solely to the thermal White . o
noise of the source impedance. Joise O] impodance N 1 e
. Amp
| o Filter
Amplifier

And
Detector

3db Sets
Pad f Band
. Width
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v - Tp

Base << Spreading >> Resistance

Equivalent to the real part of h;, at some
specified very high frequency.

+Hx
1’ Measurement

| {

b’ ——— e ———— o}
| i

R

\/wn
w3 w2

-ix W3 > wy P wy

rb’'Cc

Collector Base Time Constant

This parameter is a device figure of merit
and is measured in a specified test circuit.

th’ Cc = Collector Base Time Constant
Specify - Ic, Vcg, Frequency

tr

Common-Emitter Switching
Parameters

In the following, drive circuit conditions and
collector circuit conditions must be specified.
The transition times of the input must be
negligible compared to the measured times.

Delay Time

The time interval during turn-on from the
point when the input pulse at the base
reaches 10% of its full amplitude to the
point when the collector pulse changes from
0 to 10% of its maximum amplitude,

Rise Time

The time interval during turn-on in which
the collector puise changes from 10% to 90%
of its maximum amplitude,

Storage Time

The time interval during turn-off from the
point when the turn-off pulse at the base
changes from 100% to 90% of its full
amplitude to the time when the collector
current has changed from 100% to 90% of
its maximum amplitude.

Fall Time

The time interval during turn-off in which
the collector pulse decreases from 90% to
10% of its maximum amplitude.

Switching Parameters
Vee
lgy
—
0
praAad
— and lBZ
Ton=ts+t
Tore =t +

90%

10% 7

€out

y Parameters

y Parameters

LAN

y Parameters Are Defined By
iy =yn e tyize;
iz =¥z 1+ Y228

Or in Common Emitter Notation

=Vl Ve B2
27 Ve €1 * Voo &2
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yfe

Common-Emitter Forward Transfer
Admittance

The common-emitter forward transfer admit-
tance with output ac shorted. This is a
complex quantity (g¢e + jbte).

e
é T Ii E # ) -
W Ve i v =0

Common-Emitter Input Admittance

The common-emitter input admittance with
output ac shorted. This is a complex
guantity (gje + bje).

y Parameters—Common Emitter

ip 8 ; V;c i

e T — -
Vpe| Vee =0

Common-Emitter Output Admittance

The common-emitter output admittance
with input ac open. This is a complex
quantity {gge + jbge).

\ 4

Ic

| @
QD

le

Vee

Vpe =0

Common-Emitter Reverse Transfer
Admittance

The common-emitter reverse transfer admit-
tance with input ac shorted. This is a
complex quantity (g,e + jbye).

in

Vee

_ i

Ve = —
Vee| Vbe =0

LARGE SIGNAL PARAMETERS

Y

Collector Efficiency

This parameter applies to oscillators and
class C amplifiers, predominantly. It is
defined as the ratio of RF Power Out/DC
Power In.

n — Collector Efficiency
_Po(RF) _ i

Pivioe) e x Ve

Power Out

This parameter applies to oscillators. The
units are watts and a test circuit must be
specified.

.

0sc

Power
Meter

Specify — I, Vce Under Quiescent Conditions

-fo . Rioap

THERMAL PARAMETERS

R1H

JC
0 JA

Internal Junction-to-Casé Thermal
Resistance

The rated increase of junction temperature
with respect to the case temperature per
unit of dissipated power. It is also called
Thermal Resistance with infinite heat sink.

Junction-to-Case Thermal Rating
Junction-to-Ambient Thermal Rating
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National Semiconductor Corporation

2900 Semiconductor Drive, Santa Clara, California 95051

(408) 732-5000/TWX (910) 339-9240

REGIONAL AND DISTRICT SALES OFFICES

National Semiconductor GmbH
891 Landsberg/Lech
Lechstrasse 255

West Germany

Telephone: (08191) 3573 Telex: 527 223

National Semiconductor (UK) Ltd.
Larkfield Industrial Estates
Greenock, Scotland

Telephone: 33251 Telex: 778 632

INTERNATIONAL SALES OFFICES

CALIFORNIA

NORTH-WEST REGIONAL OFFICE
2680 Bayshore Frontage Rd., Suite 112
Mountain View, California 94040

(415) 961-4740

TWX: 910-379-6432

SOUTH-WEST REGIONAL OFFICE
Valley Freeway Center Building
15300 Ventura Blvd., Suite 305
Sherman Oaks, California 91403
(213) 783-8272

TWX: 910-495-1773

FLORIDA

SOUTH-EAST REGIONAL OFFICE
2721 South Bayshore Drive

Suite 107 B

Miami, Florida 33133

(305) 446-8309

ILLINOIS

WEST-CENTRAL REGIONAL OFFICE
8550 W. Bryn Mawr

Chicago, Illinois 60631

(312) 693-2660

TWX: 910-221-0999

MASSACHUSETTS

NORTH-EAST REGIONAL OFFICE
391 Totten Pond Rd.

Waltham, Massachusetts 02154

(617) 891-0510

TWX: 710-326-7578

NEW JERSEY

MID-ATLANTIC REGIONAL OFFICE
West Cliff House

2375 Hudson Terrace

Fort Lee, New Jersey 07024

(201) 461-6111

TWX: 710-991-9795

NEW YORK

NEW YORK DISTRICT OFFICE
129 Pickard Bldg.

East Molloy Road

Syracuse, New York 13211
(315) 455-5858

OHIO

EAST-CENTRAL REGIONAL OFFICE
3540 Ridge Road

Cleveland, Ohio 44102

(216) 961-4441

Telex: 98-0103

TEXAS

SOUTH-CENTRAL REGIONAL OFFICE
5925 Forest Lane

Suite 205

Dallas, Texas 75230

(214) 233-6801

TWX: 910-860-5091

ENGLAND :
NATIONAL SEMICONDUCTOR (UK) LTD.
The Precinct

Broxbourne, Hertfordshire

England

Telephone: (09924) 69571

Telex: 267 204

WEST GERMANY

NATIONAL SEMICONDUCTOR GMBH
8 Munchen 22

Herzog-Rudolfstrasse 3

West Germany

Telephone: (0811) 220 702

FRANCE

NATIONAL SEMICONDUCTOR FRANCE, S.A.R.L.

40 Boulevard Felix Faure
92. Chatillon Sous Bagneux
France

Telephone: 253 60 50
Telex: 256956 F

DENMARK

NATIONAL SEMICONDUCTOR SCANDINAVIA
Vordingborggade 22

2100 Copenhagen

Denmark

Telephone: (01) 92-OBRO-5610

Telex: DK 6827 MAGNA
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