


SPECIAL PRODUCTS NUMERICAL ' INDEX

Type Page No. Type Page No. Type Page No.
FSP1 - 2N2915 13-57 2N3729 13-81

. FsSP2 - FE2915 13.57 2N3838 13-85
FLB100 13-12 2N2915A 13-57 2N4015 13-77
FLC100 13-12 FE2915A 13-57 FB4015 13-77
FPM100 13-14 2N2916 13-61 FE4015 13-77
FPO100 13-14 FE2916 13-61 2N4016 13-77

- FPT100 13-18 2N2916A 13-61 FB4016 13-77
FPM200 13-20 FE2916A 13-61 FE4016 13-77
FP0200 13-20 2N2917 13-65 2N4017 13-87
FPA201 13-22 FE2917 13-65 _FE4017 13-87
FPA202 13-22 2N2918 13-65 FT4017 13-91
FPA203 13-22 FE2918 13-65 2N4018 13-87
FPA204 13-22 2N2919 13-57° FE4018 13-87
FPA210 13-24 FE2919 13-57 FT4018 1391
FPA500 13-26 2N2919A 13-57 2N4019 13-87
FPA505 13-28 FE2919A 13-57 FE4019 13-87
FPA507 13-30 2N2920 13-61 _FT4019 13-91
FPA509 13-32 FE2920 13-61 2N4020 13-95
FLA610 13-34 2N2920A 13-61 FE4020 13-95
FLA611 13-36 FE2920A 13-61 FT4020 13-98a
FLA630 13-38 2N2972 13-53 2N4021 13-95
2N986 13-40 2N2973 13-53 FE4021 13-95
2N997 13-42 2N2974 13-57 FT4021 13-98a
2N998 13-43 FT2974 13-57 2N4022 13-95
2N999 1345 2N2975 13-61 FE4022 13-95
FT1718A 13-47 FT2975 13-61 FT4022 13-98a
FE1718A 13-47 2N2976 13-65 2N4023 13-95
FT1718B 13-47 2N2977 13-65 FE4023 13-95
FE1718B 13-47 2N2978 13-57 FT4023 13-98a
FT1718C 13-47 FT2978 13-57 2N4024 13-95
FE1718C 13-47 2N2979 13-61 FE4024 13-95
FT1718D 13-47 FT2979 13-61 FT4024 13-98a
FE1718D 13-47 2N2980 13-69 2N4025 13-95
FT1718E 13-47 2N2981 13-69 ‘FE4025 13-95
FE1718E 13-47 2N2982 13-69 FT4025 13-98a
2N2060 1349 2N3423 13-73 2N4955 13.99
FE2060 13-49 FB3423 13-73 2N4956 13-99
2N2060A 13-49 FE3423 13-73 2N5254 13-101
FB2060A 13-49 2N3424 13-73 2N5255 13-101
FE2060A 1349 FB3424 13-73 2N5256 13-101
2N2060B 1349 FE3424 13-73 FPM7011 13-105
FB2060B 13-49 2N3726 13-77 FPM7012 13-105
FE2060B 13-49 FB3726 13-77 SP10800 13-107
2N2452 13-40 FE3726 13-77 SP10801 13-109
2N2913 13-53 2N3727 13-77 SP10810 13-111
FE2913 13-53 FB3727 13-77 SP10811 13-113
2N2914 13-53 FE3727 13-77
FE2914 13-53 2N3728 . 13-81

Additional Special Transistor Products

Type Page No.
FPA301 13-25a
1N4306 13-98e
1N4307 13-98g
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DIFFERENTIAL. AMPLIFIERS SELECTION GUIDE

¢¢¢Data
Sheet
Equivalent Weeo Vg: Match  H.. Match H; @ Match AVge, —AVge, Filed
NPN Type Case Type Triode Volts min. mV max. Percent _ min. max. $$uV/°C max. Under
2N2060 T0 - 77* 2N1893 60 5.0 10 30 90 - 10 2N2060
FE2060 T0-89 2N1893 60 5.0 10 30 90 10 2N2060
2N2060A 10 -77% 2N1893 60 3.0 10 30 90 10 2N2060
FB2060A T0-71 2N1893 60 3.0 10 30 90 10 2N2060
FE2060A T0-89 2N1893 60 3.0 10 30 90 10 2N2060
2N2060B T0 - 77% 2N1893 60 15 10 30 90 5 2N2060
FB2060B T0-71 2N1893 60 15 10 30 90 5 2N2060
FE2060B TO - 89 2N1893 60 15 10 30 90 5 2N2060
2N2223 TO - 77% 2N1711 60 15.0 — 25 150 25 —
FE2223 TO -89 2N1711 60 15.0 — 25 150 25 —
2N2223A TO - 77% 2N1711 60 5.0 — 25 150 25 —
'FE2223A TO - 89 2N1711 60 5.0 —_ 25 150 25 —
2N2915 T0-77* 2N2484 45 3.0 10 100 — 10 2N2915
FE2915 T0- 89 2N2484 45 3.0 10 100 — 10 2N2915
2N2915A T0-77% 2N2484 45 1.5 10 100 — 5 2N2915
FE2915A T0 -89 2N2484 45 15 10 100 — 5 2N2915
2N2916 TO - 77% 2N3117 45 3.0 10 225 — 10 2N2916
FE2916 TO -89 2N3117 45 3.0 10 225 — 10 2N2916
2N2916A TO - 77% 2N3117 45 15 10 225 — 5 2N2916
FE2916A . T0-89 2N3117 45 1.5 10 225 — 5 2N2916
2N2917 TO - 77% 2N2484 45 5.0 20 100 — 20 2N2917
FE2917 T0-89 2N2484 45 5.0 20 100 — 20 2N2917
2N2918 T0-77* 2N3117 45 5.0 20 225 — 20 2N2917
FE2918 T0 -89 2N3117 45 5.0 20 225 — 20 2N2917
2N2919 T0 - 77* 2N2484 60 3.0 10 100 — 10 2N2915
FE2919 T0 -89 2N2484 60 3.0 10 100 — 10 2N2915
2N2919A T0-77* 2N2484 60 15 10 100 — 5 2N2915
FE2919A T0 -89 2N2484 60 15 10 100 — 5 2N2915
2N2920 TO-77% 2N3117 60 3.0 10 225 — 10 2N2916
FE2920 T0- 89 2N3117 60 3.0 10 225 — 10 2N2916
2N2920A T0 - 77% 2N3117 60 15 10 225 — 5 2N2916
FE2920A TO- 89 2N3117 60 1.5 10 225 — 5 2N2916
2N2974 T0-71 2N2484 45 3.0 10 100 — 10 2N2915
F12974 T0-71 2N2484 45 1.5 10 100 — 5 2N2915
2N2975 T0-71 2N3117 45 3.0 10 225 — 10 2N2916
F12975 T0-71 2N3117 45 15 10 225 — 5 2N2916
2N2976 T0-71 2N2484 45 5.0 20 100 — 20 2N2917
2N2977 T0-71 2N3117 45 50° 20 225 — 20 2N2917
2N2978 T0-71 2N2484 60 3.0 10 100 — 10 2N2915
FT2978 T0-71 2N2484 60 15 10 100 — 5 2N2915
2N2479 T0-71 2N3117 60 3.0 10 225 — 10 2N2916
FT2979 T0-71 2N3117 60 15 10 225 — 5 2N2916
2N2980 T0-71 2N1893 60 5.0 10 30 90 10 2N2980
2N2981 T0-71 2N1893 60 15.0 20 25 150 25 2N2980
2N2982 T0-71 2N1893 60 5.0 10 25 150 15 2N2980
2N3423 T0 - 77% 2N918 15 10.0 20 20 — 40 2N3423
FB3423 T0-71 2N918 15 10.0 20 20 — 40 2N3423
FE3423 T0-89 2N918 15 10.0 20 20 — 40 2N3423
2N3424 T0-77% 2N918 15 5.0 10 20 — 20 2N3423
FB3424 T0-71 2N918 15 5.0 10 20 — 20 . 2N3423
FE3424 T0-89 2N918 15 5.0 10 20 — 20 2N3423
2N3728 T0-78 2N2222 30 5.0 20 45 180 20 2N3728
FB3728 T0-71 2N2222 30 5.0 20 15 180 20 2N3728
FE3728 T0 -89 2N2222 30 5.0 20 45 180 20 2N3728
2N3729 T0-78 2N2222 30 3.0 10 45 180 10 2N3728
FB3729 T0-71 2N2222 30 3.0 10 45 180 10 2N3728
FE3729 T0-89 2N2222 30 3.0 10 45 180 10 2N3728
2N4956 T0 - 78** 2N2484 25 5.0 20 100 — 20 2N4955
SP10801 T0-89 45 5.0 20 100 — 20 SP10801

*Devices have been re-registered to permit use of either full-height dual TO - 5 (TO - 77) or low profile dual TO - 5 (TO - 78).
**Epoxy dual TO -5 (6 leaded TO - 105

***Electrical specifications can be found on 2N data sheets. For power ratings of TO - 71 and TO - 89 package, see page
$$Ta = —55°C to +125°C
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DIFFERENTIAL AMPLIFIERS SELECTION GUIDE

“Data
Sheet
Equivalent WVeeo Vgz Match  H; Match he @ Match AVge /AT Filed
PNP Type Case Type Triode Volts min. mV max. Percent min. © max. fuV/°C max. Under
FT1718A T0-78 2N3251 40 1.5 10 160 350 10 FT1718A
FE1718A T0-89 <2N3251 40 1.5 10 160 350 10 FT1718A
FT1718B T0-78 2N3250 ‘ 40 1.5 10 70 250 10 FT1718A
FE1718B T0-89 -2N3250 40 1.5 10 70 250 10 FT1718A
FT1718C T0-78 2N3251 40 3.0 10 160 - 350 20 FT1718A
FE1718C T0-89 2N3251 40 3.0 10 160 350 20 FT1718A
FT1718D T0-78 2N3250 40 3.0 10 70 250 20 FT1718A
FE1718D T0-89 2N3250 40 3.0 10 160 350 20 FT1718A
2N3726 T0-78 2N2907 45 5.0 10 120 — 20 2N3426
FB3726 T0-71 2N2907 45 5.0 10 120 — 20 2N3426
FE3726 T0-89 2N2907 45 5.0 10 120 — 20 2N3426
2N3727 T0-78 2N2907 45 25 10 120 — 10 2N3426
FB3727 T0-71 2N2907 45 25 10 120 — 10 2N3426
FE3727 T0-89 2N2907 45 25 10 120 — 10 2N3426
2N4015 T0-78 2N2907A 60 5.0 10 120 — 20 2N3426
FB4015 T0-71 2N2907A 60 5.0 10 120 — 20 2N3426
FE4015 T0-89 2N2907A 60 5.0 10 120 — 20 2N3426
2N4016 T0-78 2N2907A 60 25 10 120 — 10 2N3426
FB4016 T0-71 2N2907A 60 25 10 120 — 10 2N3426
FE4016 T0- 89 2N2907A 60 25 10 120 — 10 2N3426
2N4020 T0-78 2N3964 45 5.0 20 250 600 20 2N4020
FT4020 T0-71 2N3964 45 5.0 20 250 600 20 2N4020
FE4020 T0-89 2N3964 45 5.0 20 250 600 20 2N4020
2N4021 T0-78 2N3962 60 5.0 20 100 500 20 2N4020 -
FT4021 T0-71 2N3962 60 5.0 20 100 500 20 2N4020
FE4021 T0-89 2N3962 60 5.0 20 100 500 20 2N4020
2N4022 T0-78 2N3965 60 5.0 20 250 600 20 2N4020
FT4022 T0-71 2N3965 60 5.0 20 250 600 20 2N4020
FE4022 TO - 89 2N3965 60 5.0 20 250 600 20 2N4020
2N4023 T0-78 2N3964 45 3.0 10 250 600 10 2N4020
FT4023 T0-71 2N3964 45 3.0 10 250 . 600 10 2N4020
FE4023 T0 -89 2N3964 45 3.0 10 250 600 10 2N4020
2N4024 T0-78 2N3962 60 3.0 10 100 500 10 2N4020
FT4024 T0-71 2N3962 60 3.0 10 100 500 10 2N4020
FE4024 T0 - 89 2N3962 60 3.0 10 100 500 10 2N4020
2N4025 T0-78 2N3965 60 3.0 10 250 600 10 2N4020
FT4025 T0-71 2N3965 60 3.0 10 250 600 10 2N4020
FE4025 T0 -89 2N3965 60 3.0 10 250 600 10 2N4020
2N5255 T0 - 78** 2N4250 40 5.0 20 150 750 20 2N5254
2N5256 T0 - 78** 2N4250 40 3.0 10 150 750 10 2N5254
SP10810 T0-89 15 5.0 20 35 — 50 SP10810

*Electrical specifications can be found on 2N data sheets. For power ratings of TO - 71 and TO - 89 packages, see page
**Epoxy package (6 leaded TO - 105)
$1Ta = —55°C to +125°C
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DIFFERENTIAL AMPLIFIERS NUMERICAL INDEX

Type Page No. Type Page No. Type Page No.
FSP1 —_ 2N2919A 13-57 2N3729 13-81
FSP2 — FE2919A 13-57 2N3838 13-85
FT1718A 13-47 2N2920 13-61 2N4015 13-77
FE1718A 13-47 FE2920 13-61 FB4015 13-77
FT1718B 13-47 2N2920A 13-61 FE4015 13-77
FE1718B 13-47 FE2920A 13-61 2N4016 13-77
FT1718C 13-47 2N2974 13-57 FB4016 13-77
FE1718C 1347 FT2974 13-57 FE4016 13-77
FT1718D 13-47 2N2975 13-61 2N4020 13-95
FE1718D 1347 FT2975 13-61 FE4020 13-95
2N2060 13-49 2N2976 13-65 FT4020 13-98a
FE2060 13-49 2N2977 13-65 2N4021 13-95
2N2060A 1349 2N2978 13-57 FE4021 13-95
FB2060A 1349 FT2978 13-57 FT4021 13-98a
FE2060A 13-49 2N2979 13-61 2N4022 13-95
2N2060B 13-49 F12979 13-61 FE4022 13-95
FB2060B 1349 2N2980 13-69 FT4022 13-98a
FE2060B 13-49 2N2981 13-69 2N4023 13-95
2N2915 13-57 2N2982 13-69 FE4023 13-95
FE2915 13.57 2N3423 13-73 FT4023 13-98a
2N2915A 13-57 FB3423 13-73 2N4024 13-95
FE2915A 13-57 FE3423 13-73 FEA024 13-95
2N2916 13-61 2N3424 13-73 FT4024 13-98a
FE2916 13-61 FB3424 13-73 2N4025 13-95
2N2916A 13-61 FE3424 13-73 FEA025 13-95
FE2916A 13-61 2N3726 13-77 FT4025 13-98a
2N2917 13-65 FB3726 13-77 2N5255 13-101
FE2917 13-65 FE3726 13-77 2N5256 13-101
2N2918 13-65 2N3727 13-77 SP10801 13-109
FE2918 13-65 FB3727 13-77 SP10810 13-111
2N2919 13-57 FE3727 13-77
FE2919 13-57 2N3728 13-81
DARLINGTON AMPLIFIER TRANSISTORS SELECTION GUIDE
BV b hee ) hee hee
Device Case Volts Ic = 1004A Ic =1.0mA lc =10nA lc =100mA
Type Polarity - Type (min) (min) (max) (min) (max) (min) (max) (min) (max)
2N997 NPN T0-72 40 1,000 — — — 4,000 — 7,000 70,000
2N998 NPN T0-72 60 — — 800 — 1,600 8,000 2,000 —
2N999 NPN T0-72 60 1,000 — — — 4,000 — 7,000 70,000
2N2723 NPN T0-72 60 — — — — 2,000 10,000 — —
2N2724 NPN T0-72 60 — _— —_ — 7,000 50,000 — —
2N2725 NPN T0-72 45 2,000 10,000 — — 2,000 10,000 —_ —
2N2785 NPN T0-72 40 — —_ 600 —_ 1,200 — 2,000 20,000
2N4974 PNP TO - 12% 30 20,000 — 25,000 50,000 30,000 60,000 25,000 50,000
2N4975 PNP TO - 12* 30 10,000 —_ 15,000 30,000 15,000 30,000 15,000 30,000
DARLINGTON AMPLIFIER TRANSISTORS NUMERICAL INDEX
Type Page No.
2N997 13-42
2N998 1343
2N999 13-45
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DUAL TRANSISTORS SELECTION GUIDE — AMPLIFIER APPLICATIONS

#Data
Weeo A N.F. Sheet
Device Case Equivalent Volts he @I MHz f = 1kHz Filed
Type Polarity Type Triode (min) (min) (max) mA (min) db (max) Under
FT1718E PNP T0-78 2N3250 20 70 350 0.1 400 6 FT1718A
FE1718E PNP T0 - 89 2N3250 20 70 350 0.1 400 6 FT1718A
2N2913 NPN T0-78 2N24383 45 60 240 0.01 60 4 2N2913
FE2913 NPN T0- 89 2N2483 45 60 240 0.01 60 4 2N2913
2N2914 NPN T0-78 2N2484 45 150 600 0.01 60 3 2N2913
FE2914 NPN T0 - 89 2N2484 45 150 600 0.01 60 3 2N2913
2N2972 NPN T0-71 2N2483 45 60 240 0.01 60 4 2N2913
2N2973 NPN T0-71 2N2484 45 150 600 0.01 60 3 2N2913
2N4017 PNP TO-78 2N3963 80 100 350 0.01 40 3 2N4017
FT14017 PNP T0-71 2N3963 80 100 350 0.01 40 3 2N4017
FE4017 PNP T0 - 89 2N3963 80 100 350 0.01 40 3 2N4017
2N4018 PNP T0-78 2N3962 60 100 500 0.01 40 3 2N4017
FT4018 PNP T0-71 2N3962 60 100 500 0.01 40 3 2N4017
FE4018 PNP T0- 89 2N3962 60 100 500 0.01 40 3 2N4017
2N4019 PNP T0-78 2N3964 45 250 500 0.01 50 2 2N4017
FT4019 PNP T0-71 2N3964 45 250 500 0.01 50 2 2N4017
FE4019 PNP T0 -89 2N3964 45 250 500 0.01 50 2 2N4017
SP10800 NPN TO - 89 2N2484 45 60 600 0.01 65 4 SP10800
SP10811 PNP TO - 89 — 15 35 — 10.0 100 — SP10811
*Electrical specifications can be found on 2N data sheets for power ratings of TO-71 and TO-89 packages
DUAL TRANSISTORS SELECTION GUIDE — SWITCHING APPLICATIONS
Single WVero Current Range f; t., tos
Device *Case Device Volts mA MHz nsec nsec
Type Polarity Type 2N No. (min) (min) (max) (min) (max) (max)
2N3425 NPN T0-77 2N914 15 0.1 500 300 40 40
SP8300 NPN T0-77* 2N708 15 0.1 200 300 10 40
SP8301 NPN T0-77*% 2N709 6 .01 100 500 15 15
SP8307 PNP T0-77% 2N995 15 0.1 200 100 65* 125%
SP8314 NPN T0-77*% 2N2369 10 0.1 300 400 12 18
SP8701 NPN T0-71 2N709 6 .01 100 500 15 15
SP8318 NPN T0-71 2N2369 10 0.1 300 400 12 18
SP8868 PNP T0-77% 2N2894 12 0.1 300 400 60 90
SP8869 PNP T0-71 2N2894 12 0.1 300 400 60 90
SP12350 NPN T0-78 2N3724 30 10.0 1000 300 35 60
SP12351 NPN T0-89 2N3724 30 10.0 1000 300 35 60
SP12352 NPN T0-78 2N3725 50 10.0 1000 300 35 60
SP12353 NPN T0-89 2N3725 50 10.0 1000 300 35 60
SP12360 PNP T0-78 2N5023 30 10.0 1000 170 40 90
SP12361 PNP T0-89 2N5023 30 10.0 1000 170 40 90
SP12362 PNP T0-78 2N5022 50 10.0 1000 170 40 90
SP12363 PNP T0 - 89 2N5022 50 10.0 1000 170 40 90
*Electrical specifications can be found on 2N data sheets for power ratings of TO-71, TO-79, T0-78, and TO-89
DUAL TRANSISTORS NUMERICAL INDEX
Type Page No. Type Page No. Type Page No.
FT1718E 1347 2N2973 13-53 FT4018 13-91
FE1718E 1347 2N4017 13-87 2N4019 13-87
2N2913 13-53 FE4A017 13-87 FE4019 13-87
FE2913 13-53 FT4017 1391 FT4019 13-91
2N2914 13-53 2N4018 13-87 SP10800 13-107
FE2914 13-53 FE4018 13-87 SP10811 13-113
2N2972 13-53
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EPOXY DUAL TRANSISTORS (6 lead TO - 105) SELECTION GUIDE

: Weeo Vge Match AVge, —AVg,
Device . L Equivalent Volts mV e Match H: @ Match T, =—40°Cto +85°C
Type Polarity Triode (min) (max) Percent (min) (max) uV/°C max
2N4955 NPN 2N3565 25 — — 100 — —
2N4956 NPN 2N3565 25 5 20 100 — 20
2N5254 PNP 2N4249 60 — — 50 750 —
2N5255 PNP 2N4250 40 5 20 150 750 20
2N5256 PNP 2N4250 40 3 10 150 750 10

EPOXY DUAL TRANSISTORS NUMERICAL INDEX

~ Type Page No.
2N4955 13-99
2N4956 13-99
2N5254 13-101
2N5255 13-101
2N5256 13-101
PHOTO DEVICES SELECTION GUIDE
Family ‘ Description Device Type Family Description Device Type
Discrete Sensors Phototransistor 2N986/2N2452 Complex Optical Arrays Integrated Sensors FPA507
Discrete Sensors Phototransistor FPM100 . Complex Optical Arrays Integrated Sensors FPA509
Discrete Sensors Phototransistor FPT100 Complex Optical Arrays Integrated Sensors FPA210
Discrete Sensors Diode FPM200 Complex Optical Arrays Integrated Sensors FPA201-4
Discrete Sensors Tape Reader Array FPM7011/FPM7012 Complex Optical Arrays Integrated Emitters FLA610
Discrete Emitters Tape Reader Array FLB100/FLC100 Complex Optical Arrays Integrated Emitters FLA611
Complex Optical Arrays Integrated Sensors FPA500 Complex Optical Arrays Integrated Emitters FLA630
Complex Optical Arrays Integrated Sensors FPA505
PHOTO DEVICES NUMERICAL INDEX
Type Page No. Type Page No. Type Page No.
FLB100 13-12 FPA202 13-22 FLA610 13-34
FLC100 13-12 FPA203 13-22 FLA611 13-36
FPM100 13-14 FPA204 13-22 FLA630 13-38
FPO100 13-14 FPA210 13-24 2N986 13-40
FPT100 13-18 FPA500 13-26 2N2452 13-40
FPM200 13-20 FPA505 13-28 FPM7011 13-105
FP0200 13-20 FPA507 13-30 FPM7012 13-105
FPA201 13-22 FPA509 13-32
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FLB-100 - FLC-100

AVALANCHE LUMINESCENT DIODES

DIFFUSED SILICON PLANAR* DEVICES

GENERAL DESCRIPTION - The Fairchild Avalanche Luminescent Diode emits visiblelight from
a large geometry diffused silicon P-N junction when operated under continuousor pulsed con-
ditions. Extremely short rise time light pulses can be obtained by driving the diode into avalanche,
They provide a simple method of generating light pulses less than 3 nanoseconds turn-on time
and turn-off time desirable for calibrating scintillator-photomultiplier assemblies and other

photosensitive equipment.

These avalanche luminescent diodes are of great usefulness for the simulation of nuclear event
scintillation pulses and other applications where a very fast turn-on/turn-off characteristic is
desirable. The nanosecond light pulser together with its linear current efficiency adds ease
and accuracy in aligning photomultiplier tubes with respectto signal propagation delay and pulse
height calibration as required for scintillation crystal particle detectors used in coincidence

circuitry.

ABSOLUTE MAXIMUM RATINGS (Note 3)

Maximum Temperatures

Storage Temperature -65°C to +200°C
Operating Junction Temperature +200°C Maximum
Maximum Power Dissipation FLB-100 FLC-100
Total Dissipation at 25°C Case Temperature (Notes 4 and 5) 5.0 Watts 6.0 Watts

at 100°C Case Temperature (Notes 4 and 5) 2.86 Watts 3.4 Watts
at 25°C Ambient Temperature (Notes 4 and 5) 0.44 Watt 0.9 watt

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

PHYSICAL DIMENSIONS

230
2090'A
g
o |
. {Window, —-100
~080

30,
DngA

Seating

Plane —F ]

040

MAX. 500
3 LEADS B [l MIN

Base Lead No. 2
Emitter Lead No. 1

Collector

452 Lead No. 3

P p
.oas__\’_/_/l\L 048

036 028

NOTES: Al dimensions in inches
Dimensions similar to JEDEC T0-46 except for overall
height and semi-rigid silicon resin window. N
Lead No. 3 internaliy connected to case
Leads are goid-plated kovar
See note 6
Package weight is 0.317 gram

FLB-100

Symbol Characteristic Min. Typ. Max. Units Test Conditions
IR Reverse Leakage Current 10 mA VEB = 50V
BV Avalanche Voltage 7.0 Volts IE = 10 mA
Zz Incremental Slope of V-1 2.0 5.0 Ohms (see Note 1)
Characteristic in Avalanche Region :
Current Efficiency of Visible Light 10x10'8 Watt/Amp (see Note 2)
Output
NOTES:
(1) 1.0 mA rms, f = 1.0 kHz, superimposed on 50 mA DC. AnoDE A e TIve
JUNCTION
(2) Color Temperature = 2500°K, A <0.65 1.
COLLECTOR
The light emitting area of the diode measures CATHODE 'C"J.E:::#:‘.;
approximately 0.030" x 0.040". TO CASE
(NOT USED)

BOTTOM VIEW OF DEVICE

PHYSICAL DIMENSIONS

Window

I

280 | L "
DIA.MIN.
370
0o,
370
3350, 1335 01
-305 ’ ‘“Wmdow-——’
050
‘009 120
L] .100
e
RN
1.5 MIN.
3 LEADS [I [I [] 1
Sigom. e
200
1100 Base
Emitter Lead No. 2

Lead No. 1 Coltector

Lead No. 3

NOTES: All dimensions in inches
Dimensions similar to JEDEC TO-5 except for overall
height and seme-rigid silicon resin window
Lead No. 3 internally connected to case
Leads are goid-plated kovar
See note 6
Package weight 1s 1.0 gram

* Planar is a patented Fairchild process.

FLC-100

O S TR
FAIRCHILD

: SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD AVALANCHE LUMINESCENT DIODES FLB-100 e FLC-100

TYPICAL CIRCUIT

PRF 60 cps

A

¢

3nsec ->| |<—

A
U

) I

PULSE
GENERATOR

50Q Source
Impedance

ANODE

hy

CATHODE

L

TYPICAL SPECTRAL DISTRIBUTION

1
000 SILICON AVALANCHE
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2500°K —
T T s
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£ ”:?L/
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NOTES:

(3)
)

(5)

(6)

These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

peak current versus duty cycle graph.

See maximum allowable reverse

These ratings give a maximum junction femperature of 200°C and thermal resistance (junction-to-case) for the FLB-100 of 35 °C/Watt (derating factor of
28.6 mW/°C); for the FLC-100 29.2°C/Watt(derating factor of 34.3 mW/°C). Junction-to-ambient thermal resistance of 395°C/Watt (derating factor of 2.5 mW/°C)

for the FLB-100 and 194°C/Watt (derating factor of 5.15 mW/°C for the FLC-100.

Handle window surface with extreme care to prevent scratching or puncturing semi-rigid silicone resin.
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FPM100 - FPO100
SILICON NPN PLANAR* PASSIVATED PHOTOTRANSISTOR

TWO TERMINAL COAXIAL PACKAGE

GENERAL DESCRIPTION — The FPM100 and FPO100 are Miniature Photo-
sensors in a hermetic, welded case. A large photosensitive hase combined with
an optically flat window afford exceptional sensitivity without the need for
critical alignment. In tape and card reader applications the flat window permits
flush mounting in the wear-plate thereby minimizing cross-talk. The spectral
response, extending from 0.4 to 1.1 microns, is compatible with daylight, tungs-

PHYSICAL DIMENSIONS

2

PHYSICAL DIMENSIONS

WINWW{I{Z s
050 078

ten, and gallium arsenide sources. ‘l
: 089
: eumTeR—~_ | & BTN '°I’
ABSOLUTE MAXIMUM RATINGS 166 ‘ 1
Vee Collector-Emitter Voltage 40V COLLECTOR . o
Vee Emitter-Collector Voltage 5V \ 1
P Power Dissipation (25°C Ambient) (See Note 1) 75 mW .
T Operating Temperature, Ambient —65°C to +150°C CoLectoRr \% 450 MIN. —-l Lgﬁ;
Titq Storage Temperature, Ambient —65°C to +200°C '
-~
NOTES: All dimensions in inches NOTES: All dimensions in inches
FPM 100 FPO 100
ELECTRICAL CHARACTERISTICS (25°C)
~ SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS
Veeofsus) Collector-Emitter Sustaining Voltage 40 Voits lc=0.1mA H=01 uW/cm?
Vglsah Collector Saturation Voltage (See Note 2) 0.3 Volts lc=04mA H=20 mW/cm?
leght) ‘Collector Light Current (See Note 2) 0.8 mA Vee =50V H=20 mW/cm?
Icelt) Collector Light Current (See Note 3) 1.0 mA Veg =50V H=9.0 mW/cm?
1D Collector Dark Current 0.1 uA V=15V H=01 W/ em’
BVeco Emitter-Collector Breakdown Voltage 5 ' Volts lc=01mA - H=01 sW/cm
“Planar is a patented Fairchild process.
NOTES:

(1) Derating factor is 0.6 mW/°C above 25°C. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(2) lrradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. Unless otherwise stated, all H values refer to this color temperature.

(3) lrradiation source is a filtered tungsten lamp with Corning CS7-69 filter, plus a 2 cm H:0 filter cell. This rejects wavelengths outside the 0.7 to 1.0 mrcron range of maximum
response. This test method is included only for reference because of common usage. The unfiltered source is more typical of actual applications..

(4) Switching time is defined here as the 109 to 90% rise time of Icg) for an irradiance step input. The rise and fall times are essentially equal. See page 4 for the test

circuit used for switching time measurements.

(5) Silicon radiometric photocurrent efficiency with typical GaAs irrad is approxi

graphs with H as a parameter or variable will apply for GaAs irradiation if the H values are divided by three.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD PHOTOTRANSISTORS FPM100 - FPO100
IRRADIATION AND ILLUMINATION

All irradiation levels are given in radiometric units (mW/cm?). Conversion to illumination units requires knowledge of luminous efficiency the of the
source in lumens per watt of radiated power. For tungsten incandescent sources graph A may be used. Graph B shows the effect of tungsten color tempera-
ture upon light current for silicon sensors.

(GRAPH A) (GRAPH B)
30 279 ) .
. , I I ‘ (CONSTANT H)
< /
Z e+ 21.6 LUM/WATT OR 3.2 * /
5 || _zofc/towien?) | | _ g 1
2. — &
Sk 20 1865 = 7
I g 2 % <
L > &
285 ,/ B9 E 3
22 / o < 2 /
= ~ o x
sw o, - = 1]
zz 1 sl K3 S
3310 9.3 5
z =
w
E 5 )/ 4.6 g ]
z COIL FILAMENT ’ COIL FILAMENT
2 / TUNGSTEN LAMPS TUNGSTEN LAMPS -
0 L1 1 1 0 2 . .
2000 2200 2400 2600 2800 3000 20 200 200 2600 2800 300 3200
COLOR TEMPERATURE - DEGREES KELVIN )
COLOR TEMPERATURE (°K)
Kp =0.929K;

Ft. candles = candle power/distance in ft* = lumens/ft* = (mW/cm?) x 0.929 x lumens per watt.

DEFINITIONS

IRRADIANCE — Total incident radiant power. Measured .in power per unit area. Symbol: H.

ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles.
LUMINOUS EFFICIENCY — Ratio of illuminance to .irradiance. :

LIGHT CURRENT —The current resulting from the action of light upon a light sensitive device.

DARK CURREN]'—_—-Chrrent in a photosensitive device that is effectively shielded from wavelengths to which it responds.

COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. Measured
in degrees Kelvin. '

"SPECTRAL IRRADIANCE — The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per. unit surface per
unit wavelength. .
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'FAIRCHILD PHOTOTRANSISTORS FPM100 + FPO100

TYPICAL SATURATION : *_TYPICAL SATURATION
VOLTAGE CHARACTERISTICS VOLTAGE CHARACTERISTICS
10 T
Tp225% *° TasB5eC
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(SEE NOTES 4 8 5)
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FAIRCHILD PHOTOTRANSISTORS FPM100 - FPO100

SWITCHING TIME MEASUREMENT SETUP

PULSE GEN.

R T R
FAIRCHILD
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FPT100

NPN PLANAR PHOTOTRANSISTOR

GENERAL DESCRIPTION — The FPT 100 is a three-terminal NPN Planar phototransistor having exceptionally
stable characteristics and high illumination sensitivity. The availability of the base lead gives wide latitude
for flexible circuit design. The case is a special plastic compound with transparent resin encapsulation capable
of exhibiting stable characteristics under high humidity conditions.

ABSOLUTE MAXIMUM RATINGS (Note 1)

PHYSICAL DIMENSIONS

Bon

Maximum Temperatures/Humidity

Storage Temperature . —40°Cto 100°C /ﬂ [I ﬂ
Operating Junction Temperature —40°Cto 85°C o -
Relative Humidity @ Temperature 950 at 65°C e -
Maximum Power Dissipation BASE~_ '
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 200 mW EMITTER [ 7 )~ COLLECTOR
at 25°C Ambient Temperature (Notes 2 and 3) 100 mW X '
5
Maximum Voltages (Note 7) a\y ‘\ggg FLAT
Veso Collector to Base Voitage 80 Volts
Veeo Collector to Emitter Sustaining Voltage (Note 4) 30 Volts NOTES R e eractueany istated
Veso Emitter to Collector Voltage 5.0 Volits from case
Maximum Current
le Collector Current 25 mA
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
SYMBOL CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
lego Collector Dark Current (Note 7) 0.25 25 nA Vg =10V
lcpo(65°C) Collector Dark Current (Note 7) 0.025 0.5 LA Vg =10V
lceo Collector Dark Current (Note 7) 2.0 100 nA Vez =50V
RSce Radiometric Sensitivity (Notes 5 & 9) 40 280 uA/mW/em* Ve =50V
LS Luminous Sensitivity (Notes 6 & 9) 20 14 uA/fc Ve =50V
RScs Radiometric Sensitivity (Notes 5 & 10) 0.6 1.6 wA/mW/em? Ve =10V
LScg Luminous Sensitivity (Notes 6 & 10) .03 .08 uA/fe Vg =10V
t. Light Current Rise Time (Note 8) 3.0 us GaAs, |- = 4.0 mA
t; Light Current Fall Time (Note 8) 3.0 us R, =100, V.. =50V
Veegsat) Collector to Emitter Saturation Voltage 0.16 0.3 Volts = 500 1A
H =20 mW/cm?
BVcso Collector to Base Breakdown Voltage  (Note 7) 80 150 Volts I =100 ©A
VCEO(SUS, Collector to Emitter Sustaining Voltage  (Note 7) 30 50 Volts lc = 1.0 mA (Pulsed)
Eco Emitter to Collector Breakdown Voltage (Note 7) 5.0 10 Volts lec = 100 «A
*Planar is a patented Fairchild process.
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications invelving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 85°C and junction to case thermal resistance of 300°C/Watt (derating factor of 3.33 mW/°C),
of 600°C/Watt (derating factor of 1.67 mW/°C).

N

t thermal ist

and a junction to

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4.

Notes continued on page 2

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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__FAIRCHILD PHOTOTRANSISTOR FPT100

TYPICAL ELECTRICAL CHARACTERISTICS

LIGHT CURRENT LIGHT CURRENT VERSUS COLLECTOR BASE
CHARACTERISTICS COLLECTOR VOLTAGE* CHARACTERISTICS
10000 TT 5 g T T 3 18—
I\J Mk p— 0615(uA) // - »T?-‘ ,228;% K ST o
L oo 0\,3»// < 1 315“,‘ / . 15 + Jv
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< \\&'6 A r T et AL, E // ) ‘[ l 2 | ]
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COLLECTOR CURRENT COLLECTOR CURRENT SWITCHING CIRCUIT
! 2 - - 21
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* Single family characteristic on Transistor Curve Tracer.

NOTES -tcontinued). :

(5) Measured at radiatiop flux intensity of 5.0 mW/cm? as emitted from a tungsten filament lamp at a color temperature of 2870°K. The effective photosensitive area is typically
1.8 mm2. :

(6) ‘These are values obtained at an illumination level of 100 foot-candles from a tungsten filament lamp operated at a color temperature of 2870°K. All production tests are per-
formed as stated in Note 5. For more information send for Fairchild Publication APP-47.

(7) Measured with radiation flux intensity of less than .1 uW/cm? over the spectrum from 0.1 micron to 1.5 microns.

(8) Rise time is defined as the time required for 1. to rise from 10% to 90% of a peak value of 1.0 milliampere. Fall time is defined as the time required for lce to decrease
from 909% to 10% of a peak value of 1.0 milliampere. For more information send for Fairchild Publication APP-93.

(9) No electrical connection to base lead.

(10) No electrical connection to emitter lead.
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FPM200 - FPO200
SILICON PLANAR* PASSIVATED PHOTODIODE

TWO TERMINAL COAXIAL PACKAGE

GENERAL DESCRIPTION — The FPM200 and FP0200 are Miniature Light-sensing
Diodes in a hermetic, welded case. In the reverse-bias mode of operation ex- PHYSICAL DIMENSIONS ; PHYSICAL DIMENSIONS
cellent photocurrent linearity is obtained. In the photovoltaic mode the open- — ‘ :
circuit voltage varies in a logarithmic manner, being most sensitive to low-level WINDOW
light variations. This type of response is often desirable in light detectors, . - s
curve followers, and other servo-type applications.
ABSOLUTE MAXIMUM RATINGS Aols
ANODE—\ 180 ANODE™™ | 078
Vi Reverse Voltage ; , —100V ‘ ‘166 |
LN Operating Temperature, Ambient —65°C to +-150°C I
Toig Storage Temperature, Ambient —65°C to 4+-200°C CATHODE R N
P Power Dissipation 75 mW \ l
25°C Ambient (Note 1) CATHODE
\% 450 MIN. _ ]___021
016
~
All dimensions in inches All dimensions in inches
FPM200 FP0200
ELECTRICAL CHARACTERISTICS (25°C) (Note 2)
- SYMBOL CHARACTERISTICS MIN. MAX. ~ UNITS TEST CONDITIONS
(
BV - Breakdown Voltage —100 Volts lg=5uA H=01 uW/cm?
Iy : Dark Current : 25 nA Vp=—10V H=01 #W/cm?
Voc Open Circuit Voltage 380 mv No bias H=20 mW/cm?
I Light Current 13 LA Vp=-—10V H =20 mW/cm?
lsc Short Circuit Current 13 kA . Nobias H=20 mW/cm’
S Sensitivity 0.65 #A/mW/cm?  No bias
' *Planar is a patented Fairchild process.
NOTES: ‘
(1) Derating factor is 0.6 mW/°C above 25°C.
(2) lrradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature.
I
]
SEMICONDUCTOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011,
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FAIRCHILD PHOTODIODES FPM200 - FPO200

S ) ‘ IRRADIATION AND ILLUMINATION

All light current ratings are given in radiometric dimensions (mW/cm?). Conversion to illumination units requires knowledge of the luminous efficiency of the
source in lumens per watt of radiated power. For Tungsten incandescent sources graph A may be used. Graph B shows the effect of Tungsten color tempera-
ture upon light current for silicon sensors.

(GRAPH A) (GRAPH B)
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DEFINITIONS

IRRADIANCE — Total incident radiant power. Measured in power per unit area. Symbol: H.

ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles.

LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance.

LIGHT CURRENT — The ‘current resulting from the action of light upon a light sensitive device.

‘DARK CURRENT — Current in a photosensitive device that is effectively shielded from wavelengths to which it responds.

COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. Measured
in degrees Kelvin. B

SPECTRAL IRRADIANCE — The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface per
unit wavelength.

TYPICAL VOLTAGE VERSUS TYPICAL SHORT CIRCUIT TYPICAL OPEN CIRCUIT
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'FPA201- 202 - 203 - 204
LINEAR INTEGRATED PHOTODIODE ARRAY

SILICON PLANAR* PASSIVATED
PRINTED CIRCUIT BOARD PACKAGE

/
GENERI}IL I?IESCEfIPT!ON—Tpe fPA 200 series linear phqtodlode arrays are monolithic chips of sulllc.on mounted PHYSICAL DIMENSIONS
on a 4"x4"x'4" printed circuit board. The substrate is a common cathode of the array. Individual anode 032 mtier LAST STRIPE
leads are brought out for each photodiode, and the array is protected by a glass plate. The typical array {TyR) 016 EACH SIDE IS COMMON CATHODE
shown is an FPA-204. The purpose of this type of package is to allow “breadboard evaluation” prior to Wioe
L h . - . " . T C-C BETWEEN
utilizing complete complex optical array. Typical applications include character recognition, star tracking, DI

. . . . . IN Mi
modulation transfer function analysis, and industrial process control. 2{,‘;‘}‘,%'2%‘ A L_: Li’g
540-. —A ?I:SI:EA:I"‘I?IE \
. DIODE
ABSOLUTE MAXIMUM RATINGS e z /
Ve Forward Voltage 0.4 voit / . '%
Vo Reverse Voltage 8 Volts FAL%SDTE [ _J 5%33\5: }
P Total Array Power Dissipation at 25°C Ambient ) 1.0mwW sTRIpE  ACTIVE STRIPES
(derating factor is 20 uW/°C above 25°C) /—cuss FIRST
Ta Operating Temperature, Ambient —30°C to 75°C 1 - . STRIPE
g Storage Temperature, Ambient —30°C10100°C | L, Zorwren creurr soso
TYPE MA“ B | C ATV um‘éﬁ%ﬁ ?jcnr
(MILS) DIODES| SENSITIVITY

FPA201 [1.950 [ 2.0 | 50 | 100 2.0 milZ
FPA202 [1.937 | 25 | 50 | 100 3.7 mil?
FPA203 |1.900 | 40 |32/31] 63 8.5 mil2
FPA204 |1.850 | 60 | 21 | 42 25 mil2

CHARACTERISTICS OF THE ELEMENTAL PHOTODIODE

PARAMETER CENTER TO I, @V =7V 1,@Vg =7V TYPICAL DIODE
CENTER  # DIODES L@ Vg =7V lo@Vy =7V  25°Cs* 7506+ T.,T: @Vg =7V BV  EFFECTIVE AREA
DEVICE SPACING 25°C 7500 MIN.  MAX.  MIN.  MAX. R <50k lo=14A  (EACH)
FPA 201 002" 100 f\;)ag" ; ;‘i‘ 52nA  80mA  52nA  90nA  2usMax. 8VMin.  AMiP
FPA 202 .0025" 100 ?v‘l’a')’(" ; :)’(‘ 80nA 120nA  80mA  145nA  2usMax. 8VMin.  6.25MiP
FPA 203 004 62 lﬁgf“ ;": 200nA  320nA  200nA  370nA  2usMax. - 8VMin. 14 MiP
. ax.
FPA 204 006 42 2&23" ﬁ’a';A 340nA  700nA  340nA  770nA  2usMax.  8VMin.  35Mil
**Photocurrent at 20 mW/cm? irradiance (See Note 1) *Planar is a patented Fairchild process.

NOTES:
(1) Irradiation source is an unfiltered tungsten lamp operated at 2870° K color temperature.
(2) Effective area is defined as the area outside of which the photo-response is less than 50% of peak photo-response.
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FAIRCHILD LINEAR INTEGRATED PHOTODIODE ARRAY FPA 201 - 202 - 203 - 204

IRRADIATION AND ILLUMINATION

All light current ratings are given in radiometric dimensions (mW/cm?). Conversion to illumination units requires knowledge of the luminous efficiency
of the source in lumens per watt of radiated power. For tungsten incandescent sources graph A may be used. Graph B shows the effect of tungsten color
temperature upon light current for silicon sensors.

(GRAPH A) (GRAPH B)
7. 120
30 I { { \ 219 ( CONSTANT H)

]

X 25f—1- A 232 x

z 21.6 LUM/WATT OR v ks ) -

e 20 fc/ (mw/cm?) g

S |- -20fc/(mW/cmE) - |

w = —_- P

Sk 20 18.6 5 =

E: .\E, E 80 //
2

o / 139 &

> 7 = o 4

o2 I < 2 /

g / o & A

= P «l o~ S

3310 + 9.3 X e

=z | =

= P ! S w 7

"

© 5 4.6 &

z COIL FILAMENT | COIL FILAMENT
2 - TUNGSTEN LAMPS | | | TUNGSTEN LAMPS
0 [ ! 0 2 1 !

2000 2200 2400 2600 2800 3000 000 2200 2400 2600 2800 3000 3200

DEFINITIONS:

COLOR TEMPERATURE - DEGREES KELVIN
Kz =0.929K;

COLOR TEMPERATURE (°K)

Ft. candles = candle power/distance in ft? = lumens/ft? = (mW/cm?) x 0.929 x lumens per watt.

IRRADIANCE — Total incident radiant power. Measured in power per unit area. Symbol: H.

ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles.
LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance.

LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device.

DARK CURRENT — Current in a photosensitive device that is effectively shielded fram wavelengths to which it responds.

COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described.
Measured in degrees Kelvin.

SPECTRAL IRRADIANCE — The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface

per unit wavelength.

750

625

nA

315

TYPICAL LIGHT CURRENT TYPICAL LIGHT CURRENT
VERSUS IRRADIATION VERSUS WAVE LENGTH
T 100
FPA-204 \
v \
60

250

\

I, - LIGHT CURRENT -

L

1 - LIGHT CURRENT - %

@
TUNGSTEN » / \\
LAMP AT 2870° K COLOR -
TEMPERATURE
I I l (CONSTANT SPECTRAL IRRADIANCE)
0
5 10 52 5 % ™ a0 %0 0 oo 120

P A - WAVELENGTH - MILLIMICRONS
H - IRRADIATION - mW/cm
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GENERAL DESCRIPTION: The FPA 210 is a plastic package containing a minia-
‘ture incandescent light bulb and a FPM 100 Phototransistor die. Possible
applications include process control, medical technology (heartbeat monitor),
and character recognition.

DIE DESCRIPTION: The FPM 100 Phototransistor die has a large photosensitive
base, affording exceptional sensitivity. The spectral response extending from
4 to 1.1 microns is compatible with the tungsten light source.

DIE ELECTRICAL CHARACTERISTICS (25°C)

FPA210
LIGHT REFLECTION TRANSDUCER

PHOTOTRANSISTOR/ENCAPSULATED LAMP

143-
Bj! LaMP
A A
t 4
150
3
o7
75
0% | :
B~ i 060—< |
l—210—! a5~
PHOTOTRANSISTOR SECTION B-8
—Q75R,
3PLCS.
SECTION A-A

SYMBOL CHARACTERISTICS MIN. MAX. UNITS

TEST CONDITIONS
Veeo(sus) Collector-Emitter Sustaining Voltage 40 Volts lc=0.1mA H = 0.1 uW/cm?
Vee(sat) Collector Saturation Voltage (Note 1) 0.3 Volts lc =04 mA H = 20 mW/cm?
I Light Current (Note 1) 0.8 mA Vee=5.0V H = 20 mW/cm?
Io Dark Current 0.1 A Vee =15V H = 0.1 uW/cm?
BVeco Emitter-Collector Breakdown Voltage 5 Volts lc =0.1mA H = 0.1 uW/cm?

FPA-210 LIGHT REFLECTION TRANSDUCER CHARACTERISTICS
Operating Temperature Range —10°C to 80°C

TYPICAL
(see note 2)

TEST CONDITIONS
(see note 3)

Icg (see note 4) 35 uAmp 2 steradians of 909 white at 2 cm distance
Icg (see note 4) 50 uAmp 2 = steradians of 909 white at 2 cm distance
Icg (see note 5) 70 pAmp 2 steradians of 909% white at 2 cm distance
I (see note 5) 100 xAmp 2 7 steradians of 909% white at 2 cm distance
Ice (dark) (see note 4) 250 pAmp irradiance < 0.1 pwatt cm™2 lamp OFF, V¢ = 5 volts
I (black) (see note 5) 500 pAmp reflectance <C 19 over 2 = sr., lamp ON
Ice (ambient light) (see note 4) 0.9 ©Amp 20 ft. cd. parallel to face, lamp OFF
DEFINITIONS

IRRADIATION — Total incident radiant energy. Measured in power per unit area. Symbol: H

ILLUMINATION — Incident irradiation of wavelengths which are visible to the human eye. Measured in ft. candles.
LUMINOUS EFFICIENCY — Ratio of illumination to irradiation.

LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device.

DARK CURRENT — Current in a photosensitive device which is effectively shielded from wavelengths to which it responds.
'COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described.

Measured in degrees Kelvin.
iNOTES:
(1) lrradiation source is an unfiltered tungsten lamp at 2870°K color temperature.
(2) Lamp current 50 mA (5 volts), Vce = 5 volts.
/(3) Eastman Kodak neutral white test card with 90% diffuse reflectance.
(4) Case temp. 25°C, lamp operated ON 5% duty cycle.
(5) Case temp. 40°C, lamp operated ON continuously at 25°C ambient.

e ———————
FAIRCHILD

ST
SEMICONDUCTAR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD LIGHT REFLECTION TRANSDUCER FPA210

The following circuits are examples of amplifying systems that have been used in conjunction with the FPA 210.

ON/OFF DETECTOR

LINEAR AMPLIFIER CIRCUIT

VH
+15 _’I l._
Vo O
Vo -15 :
VRef
H(or v;)
R, =R, RL < 100 k
. 30 R BR B = Brightness
VH (hysteresis) = Ri +Re Lo o R = Reflectance of subject
D = Distance to subject
Vi = RulL
Rr
Ay =~ —
RL
Ri = RL for best stability
R
Vo o« Av —
D4
Vet = offset adjustment to compensate for contact
reflected illumination or ambient light.
TYPICAL COLLECTOR TYPICAL LIGHT CURRENT TYPICAL LIGHT CURRENT
CHARACTERISTICS VERSUS IRRADIATION VERSUS WAVELENGTH
3.0 3.0 100
30 mwlcm2
/ 80
g /1 H ® / \
Lo20 ooz > M
I 2 ] > g o
g |20 miflen g N g
3 —T | 3 / e
z £ / Sw
Tl 10 mW/em? — S Lo v - / \
= / . 0
g o) //
0 . 0 0
0 1.0 2.0 3.0 4.0 5.0 0 10 20 30 0.2 0.4 0.6 0.8 1.0 1.2
Ve - COLLECTOR-EMITTER VOLTAGE - VOLTS H - IRRADIATION - mW/cm? A - WAVELENGTH - MICRONS
TYPICAL LIGHT CURRENT TUNGSTEN LUMINOUS
VERSUS ANGLE OF EFFICIENCY (K) VERSUS
INCIDENT IRRADIATION MAXIMUM POWER LIMITS COLOR TEMPERATURE
100 5
. 30 T 27.9
AR \ |
25 1 /
80 / 2 g 74 23.2
- g 2 22 L/WATT OR 20 fc/(mW/em2) | /| _ |
- \ . L2 ! 18.65
2 w0 A =] 3 ! §
g / \ g T A =
3 \ g zs L ; 139 £
Y / \\ ‘ g 0 z /| ; <
' . = [T | 93 %
- ' L =1 o
- 2 = 5 \ E 1 d Ei
N N
— = *
75 mW 5
0 0 3 0 . ]
I 20 0 20 I 0 10 2 30 @ 50 2000 2200 2400 2600 2800 3000
¢ - ANGLE - DEGREES Ve - COLLECTOR-EMITIER VOLTAGE - VOLTS COLOR TEMPERATURE - DEGREES KELVIN
Kp=0.929K;
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FPA301

8X38 INTEGRATED PHOTOTRANSISTOR ARRAY

SILICON PLANAR* PASSIVATED

‘GENERAL DESCRIPTION — The FPA301 is an 8 by 8 array of dual emitter phototransistors of monolithic
.construction. The silicon substrate serves as the common collector. Row emitters and column emitters are
:connected by metalization strips to form a matrix of word rows and bit columns. Word rows are interrogated
‘one at a time by switching them from STANDBY to the READ state. Amplified photo currents then appear
‘simultaneously at the bit column terminals from each illumimated photosensitive element in the row. Word

PHYSICAL DIMENSIONS
OF PRINTED CIRCUIT BOARD

‘rows may be interrogated at random or sequentially. The array is designed to be operated as a read only 378
.optical memory (ROOM). It may also be used for low resolution image scanning applications. . |
i . cC
/OPERATING PARAMETERS — The array has 5 mil center to center spacing along row and column axes. Each o
‘photo sensitive element has a nominal effective area of 15 square mils or 0.01 square mm. The relative Zm
:spectral response is shown in Fig. 1. The monolithic array is mounted on a printed circuit board with 17 4
fanned-out terminals. Emitter follower operation is illustrated by the equivalent circuit of Fig. 2. The following >
three equations are a useful guide for establishing the standby voltage, Vsryy, and the read voltage, Vypap- d—J'
The substrate voltage, Vg, is the voltage at the common collector (substrate) terminal, S, for all elements. . rorereon
The voltage Vg, is defined as the maximum possible signal in the bit column sequence, e |, e,,, ... e for 82108 £.03
a particular app"cation. _7.0 voLTs S VSTBY g _1.0 VOI_T DIMENSIONS A @& B LOCATE THE ROW 1 COLUMN 1 ELEMENT
Vs +1.0 VOLT < Vipop < +7.0 VOLTS
V56 +2.0 VOLTS < Vg < 13.0 VOLTS
‘ABSOLUTE MAXIMUM RATINGS
‘ Operating temperature, ambient’ —30°C to 75°C
Total array electrical power dissipationt 100 mW
(derating factor is 2 mW per °C above 25°C)
Irradiation level, all wavelengths 1.0 W/cm?
Photocurrent per columnt 150 #A
ELECTRICAL CHARACTERISTICS
SYMBOL CHARACTERISTICS MIN. TYP. - MAX. UNITS TEST CONDITIONS
A, Photosensitive Area of Each Element 15 mil?
BVsp.c Substrate to Row or Column Breakdown Voltage 20 Volts liubstrate = 10#A
BVgs Row to Substrate Breakdown Voltage 7 Volts lubstrate = 10#A
BVes Column to Substrate Breakdown Voltage 7 Volts loubstrate = 100A
14 h Photocurrent Gain 10 15 30
lstey Leakage Current Per Column, All Rows in STBY -10 —-50 pA See Note 1
Ip Dark Current Per Columnt 50 500 pA H < 0.1 uW/cm?
) See Note 1
Ie Photocurrent Per Columnt 0.1 1.0 #A H = 5mW/cm’
See Note 2
t,., Word Row Switching Time, 10% to 90% 50 100 ns H = 5mW/cm’
R =1k2
, See Notes 2 and 3
Temax * lemin Uniformity of Column Photocurrent 0.4 H = 5mW/cm?
m— Within Each Arrayf See Note 2

. TAny single word row in the READ state. Rows in STBY contribute to total power.

_ NOTES:

(1) Vgrgy = —2 volts, Vegap = 2 volts, Vg, = 5 volts.
(2) Tungsten source at 2870°K color temperature, same voltages as Note 1.
" (3) Word row switching time is proportional to R when R_ > 1 k. See Figure 2.
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FAIRCHILD INTEGRATED PHOTOTRANSISTOR ARRAY FPA301

IRRADIATION AND ILLUMINATION !
All irradiation levels are given in radiometric units (mW/cm?). Conversion to illumination units requires knowledge of the luminous efficiency of the source in

lumens per watt of radiated power. For tungsten incandescent sources, Figure 4 may be used. Figure 5 shows the effect of tungsten color temperature upon
light current for silicon sensors at constant H.

EQUIVALENT CIRCUIT MATRIX
SHOWING TYPICAL OPERATION
VREAD S s S
TYPICAL SPECTRAL RESPONSE
(Not Showing Oxide = 5% Interference Structure)
10 — o WORD
8 AN o* ROW)
6 AN S S S
- / \ ]
g s / \ ,
5 -0 WORD
g ¢+——="""Row7
S 2 S S S
a L L
Y
£ \ o __WORD
5 00 f \
2 o8 7 ! ROW 8
/ |
06 “
vV,
0403704 05 06 07 08 05 10 U 12 STBY en "°n { €y
MICRONS B
R R f R
Fig. 1 :
BIT BIT BIT
coL coL.2 coLs =
The Substrate Terminal, S, is a r = Row Designation
common collector for all elements.
Fig. 2
o 12 30 219 120 Y
E , | | | CONSTANT H)
g % £ 25210 Lum/waTT OR // 232 £ ,/
g / 5 || _zotesimwient) | _ § A
3 08 “E 2 1863 < 7
& / c= H Z w0 4
£ /| g / 3 & 1/
= ad s L 139 € H ,
o V gg A g 3 E e /]
E /| 5% N & > 3
3 04 7 33510 . 9.3 x s
8 = / Zz
g 5 sl L ol 46 g
3 2 TONGSTER LAMPS | | TORGSTEN LA <
00 [} I ! 0 2 I L
o 2 4 6 8 0o 12 14 2000 2200 2400 2600 2800 3000 000 2200 2400 2600 2800 3000 3200
H-MILLIWATTS/cmz COLOR TEMPERATURE —DEGREES KELVIN COLOR TEMPERATURE °K)
(TUNGSTEN, 2870°K COLOR TEMP) Kz =0.929K;
Fig. 3 Fig. 4 Fig. 5
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LINEAR INTEGRATED PHOTO

FPA 500

DIODE ARRAY

SILICON PLANAR* PASSIVATED

GENERAL DESCRIPTION — The FPA 500 photodiode array consists of 126 photodiodes on 6 mil centers
forming a linear array 0.756 inch in length as measured between centers of the end photodiodes. The array
is fabricated as a monolithic silicon structure. Each photodiode has a 4 x 6 mil area of uniform light sensi-
tivity and a total effective sensitive area of approximately 35 mil2. The package includes a thin glass window

positioned close to the array face; it is not hermetically sealed.

CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES

SYMBOL CHARACTERISTIC MIN. NOM. MAX. CONDITIONS
Io Dark Current 20 pA 200 pA 7V 25°C
30nA 7V 100°C
I Light current at20mW/cm? 340nA 480nA 700 nA 7V 25°C
70 nA 200 nA 7V 100°C
t., te Risetime, Falltime 2 us 7V R <50 ke
BV Breakdown Voltage 8V lo=14A

* Planar is a Patented Fairchild Process

NOTES

PARTIAL BOTTOM VIEW SHOWING MOUNTING SURFACE

1. CABLE TERMINATES IN CONNECTOR
WINCHESTER MRE -75SJTC6H MATES WITH MRE-T5PJ6
MAY BE CHANGED TO SATISFY CUSTOMER
REQUIREMENTS BY TERMS OF P.O.

2. CABLE LENGTH TO BE SPECIFIED IN P.O.

3. STARRED DIMENSIONS INDICATE CENTER OF LIGHT
SOURCE NO.1 IN THE MATRIX ARRAY

NOTE:
Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD LINEAR INTEGRATED PHOTODIODE ARRAY FPA 500

IRRADIANCE AND ILLUMINANCE

All light current ratings are given in radiometric dimensions (mW/cm?. Conversion to illumination units requires knowledge of the luminous efficiency
of the source in lumens per watt of radiated power. For incandescent sources graph A may be used. Graph B shows the effect of color temperature upon
light current for silicon sensors.

(GRAPH A) (GRAPH B)
COLOR TEMPERATURE
VERSUS
INCANDESCENT SOURCES LIGHT CURRENT
30 2.9 120
=
=
Pl A 3.2 -
£ 0o
z 22 1wt or 20 fic/mwlem?) | g P
R 186 _ <
? / E Z 8 //
z : £ /
g 15 7 13.9 § g /ﬁ
= L > & o
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e I o
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e COLOR TEMPERATURE (°K)
COLOR TEMPERATURE - DEGREES KELVIN
Ky - 0.929K;

Ft. candles = candle power/distance in ftz = lumens/ft2 = mW/cm2 X 0.929 X lumens per watt.

TYPICAL LIGHT CURRENT TYPICAL LIGHT CURRENT
VERSUS IRRADIATION » VERSUS WAVE LENGTH

750 5

500
3
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/

0 5 0 15 2 2% 30 0.2 0.4 0.6 0.8 1.0 1.2
4 - WAVELENGTH - MICRONS

(WATUW)

1y = LIGHT CURRENT - nA

H - IRRADIATION - mWicm?

DEFINITIONS

IRRADIANCE — Total incident radiant energy. Measured in power per unit area. Symbol: H.

ILLUMINANCE — Incideht irradiation of wavelengths which are visible to the human eye. Measured in ft. candles.
LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance.

LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device.

DARK CURRENT—Current in a photosensitive device which is effectively shielded from wavelengths to which it responds.

COLOR TEMPERATURE —The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. Measured
in degrees Kelvin.
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FPA505

LINEAR INTEGRATED PHOTODIODE ARRAY

GENERAL DESCRIPTION—The FPA 505 photodiode array consists of 320 photodiodes on 2.5 mil centers
forming a linear array .800 inch in length as measured between centers of the end photodiodes. The array is
fabricated as a monolithic silicon structure. Each photodiode has a 2.0x2.0 mil area of uniform light sensitivity
and a total effective sensitive area of approximately 5.6 mil2. The package includes a thin glass window

positioned close to the array face; it is not hermetically sealed.

CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES

SILICON PLANAR* PASSIVATED

DEVICE NO.1

CONNECTOR
OPTIONAL

SYMBOL CHARACTERISTICS MIN. MAX. CONDITIONS
I Dark Current 80 pA 7V 25°C
12nA 7V100°C

I Photocurrent at 20 mW/cm? 80 nA 120 nA 7V 25°C (see Note)

60 nA 160 nA 7V 100°C (see Note)
t, b Risetime, Falltime 2us 7VR <50k
BV Breakdown Voltage 8V le=14A

NOTE:

* STARRED DIMENSIONS INDICATE CENTER
OF LIGHT SENSOR NO.1 IN MATRIX ARRAY

#4-40 UNC 2B
x .38 DP.~ 4 HOLES

PARTIAL BOTTOM VIEW SHOWING MOUNTING HOLES

NOTE:
Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature.

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD LINEAR INTEGRATED PHOTODIODE ARRAY FPA 505

IRRADIATION AND ILLUMINATION

All light current ratings are given in radiometric dimensions (mW/cm?). Conversion to illumination units requires knowledge of the luminous efficiency
of the source in lumens per watt of radiated power. For Tungsten incandescent sources graph A may be used. Graph B shows the effect of Tungsten
color temperature upon light current for silicon sensors.

(GRAPH A) (GRAPH B)
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Ft. cd. = Lumens/ft? - Ky x mWicm?

DEFINITIONS:

IRRADIANCE — Total incident radiant power. Measured in power per unit area. Symbol: H.

ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles.

LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance.

LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device.

DARK CURRENT — Current in a photosensitive device that is effectively shielded from wavelengths to which it responds.

COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described.
Measured in degrees Kelvin.

SPECTRAL IRRADIANCE — The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface
per unit wavelength.
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FPA507
LINEAR INTEGRATED PHOTODIODE ARRAY

SILICON PLANAR* PASSIVATED

GENERAL DESCRIPTION—The FPA 507 photodiode array consists of 250 photodiodes on 2 mil centers forming
a linear array .500 inch in length as measured between centers of the end photodiodes. The array is fabricated
as a monolithic silicon structure. Each photodiode has a 1.5x1.5 mil area of uniform light sensitivity and a
total effective sensitive area of approximately 3.5 mil>. The package includes a thin glass window positioned
close to the array face; it is not hermetically sealed.

CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES

VALUE ’
SYMBOL CHARACTERISTICS MIN. NOM. MAX. CONDITIONS
Io Dark Current 60 nA 7V 25°C
10 nA 7V 100°C

I Photocurrent at 20 mW/cm? 52 nA 80 nA 7V 25°C (see Note)

40 nA 100 nA 7V 100°C (see Note)
t, t Risetime, Falltime 2 us 7V R < 50 kQ
BV Breakdown Voltage 8V lg=14A

#4-40 UNC 2B
x.38DP.- 4 HOLES

DEVICE NO.1

PARTIAL BOTTOM VIEW SHOWING MOUNTING HOLES

CONNECTOR
OPTIONAL
NOTE:
* STARRED DIMENSIONS INDICATE CENTER
OF LIGHT SENSOR NO.1 IN MATRIX ARRAY

NOTE:

*Planar is a patented Fairchild process.
Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature.

RSB R
FAIRCHILD

SEMICONDUCTOR
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FAIRCHILD LINEAR INTEGRATED PHOTODIODE ARRAY FPA507

IRRADIATION AND ILLUMINATION

All light current ratings are given in radiometric dimensions (mW/cm?). Conversion to illumination units requires knowledge of the luminous efficiency
of the source in lumens per watt of radiated power. For Tungsten incandescent sources graph A may be used. Graph B shows the effect of Tungsten
color temperature upon light current for silicon photosensors.

(GRAPH A) (GRAPH B)
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DEFINITIONS:

IRRADIANCE — Total incident radiant power. Measured in power per unit area. Symbol: H.

ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles.

LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance.

LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device.

DARK CURRENT — Current in a photosensitive device that is effectively shielded from wavelengths to which it responds.

COLOR TEMPERATURE — The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described.
Measured in degrees Kelvin.

SPECTRAL IRRADIANCE — The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface
per unit wavelength.
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FPA509
LINEAR INTEGRATED PHOTODIODE ARRAY

SILICON PLANAR* PASSIVATED

GENERAL DESCRIPTION—The FPA509 photodiode array consists of 125 photodiodes on 4 mil centers forming
a linear array 0.496 inch in length as measured between centers of the end photodiodes. The array is
fabricated as a monolithic silicon structure. The substrate is a common cathode of the array. Each photo-
diode has a 2.5x 3.5 mil area of uniform light sensitivity and a total effective sensitive area of approximately
14 mil. The package includes a thin glass window positioned close to the array face; typical applications
include optical character recognition, star tracking, modulation transfer function analysis, and industrial
process control.

ABSOLUTE MAXIMUM RATINGS

Ve Reverse voltage 8 Volts
Ve Forward voltage 0.4 Volt
Ty Operating temperature, ambient —30°C to +100°C

stg Storage temperature, ambient —30°C to 100°C

CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES (25°C Case Temperature unless otherwise noted)

SYMBOL CHARACTERISTICS MIN. MAX. CONDITIONS
Io Dark Current 120 pA Ve=T7V
, 20 nA Vg =7V T, =100°C
I Photocurrent at 20 mW/cm? (See Note) 200 nA 320 nA Ve=17V
160 nA 400 nA Vg =7V T, =100°C
t, t Risetime, Falltime 2 us Ve =7V, R <50k
BV Breakdown Voltage 8V Ip=1pA

NOTE:
Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature.

NOTE:

* STARRED DIMENSIONS INDICATE CENTER
1.256 *43g 875 OF LIGHT SENSOR NO.1 IN MATRIX ARRAY

#4-40 UNC 2B
x .38 DP.- 4 HOLES

DEVICE NO.1

PARTIAL BOTTOM VIEW SHOWING MOUNTING HOLES

*Planar is a patented Fairchild process

b ]
FAIRCHILD

SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD LINEAR INTEGRATED PHOTODIODE ARRAY FPA509

IRRADIATION AND ILLUMINATION

All light current ratings are given in radiometric dimensions (mW/cm?). Conversion to illumination units requires knowledge of the luminous efficiency
of the source in lumens per watt of radiated power. For Tungsten incandescent sources graph A may be used. Graph B shows the effect of Tungsten
color temperature upon light current for silicon sensors.

(GRAPH A) (GRAPH B)
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(TUNGSTEN LAMP AT 2870°K COLOR TEMPERATURE)

DEFINITIONS:

IRRADIANCE — Total incident radiant power. Measured in po{uer per unit area. Symbol: H.

ILLUMINANCE — Incident irradiation of wavelengths that are visible to the human eye. Measured in ft. candles.

:LUMINOUS EFFICIENCY — Ratio of illuminance to irradiance.

LIGHT CURRENT — The current resulting from the action of light upon a light sensitive device.

DARK CURRENT — Current in a photosensitive device that is effectively shielded from wavelengths to which it responds.

COLOR TEMPERATURE—The temperature of a perfect radiator (black body) when it is the same color as the |ncandescent source being descnbed
Measured in: degrees Kelvin. -

SI?ECT.RAL I,RRADIANCE—The radlant.,power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface
per unit wavelength.
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FLA-610
AVALANCHE LUMINESCENT DIODE ARRAY

DIFFUSED SILICON PLANAR* DEVICE

GENERAL DESCRIPTION

The Fairchild Avalanche Luminescent Diode Array, FLA-610, is a data recording devi‘ce containing 192 light
emitting diffused silicon-planar. diodes (arranged in a 6-column, 32:row diode matrix). These diodes emit
light to produce “dot” patterns on photographic emulsions by “contact printing.” Monolithic construction
on large area silicon substrates provides precise positioning of the. individual diodes which results in
efficiently arranged, easily read photographic data block recordings.

.

.

GENERAL o
Typical current efficiency of visible light outputA of: A\ <0.65 y, approximate
2 x 10" photons/amp. second
2x107%lumen/amp. .
, 7 x 107 watt/amp.
Uniformity of current efficiency: _ +15%
Approximate color temperature: 2500°K

PACKAGE OUTLINE

INDIVIDUAL DIODE LIGHT SOURCE CONFIGURATION

NoTe 4]
Light is emitted from the perimeter of a 0.002"” square. The light-
emitting line width is approximately 20 microinches. The metalization 70%0%0
pattern masks 0.001” of the center of two opposite sides of the
diode to leave 0.006" of light-emitting line.
* 236+.020,
.236 ‘875*.010
INDIVIDUAL LIGHT-EMITTING ELEMENT - . 187 500—]
Light emission is obtained by operating the diode in the reverse bias (2) N0, 4-40 TAPPED HOLES
. . . * o012 (0.125 MAX, SCREW PENETRATION -
mode. Typical diode operating parameters are: 525 / FROM THIS SURFACE)
. / NO.2-56 X .12 0P TAPPED HOLE 875%.010
5.8 < Vi < 125 volts (13.5V for 611) - L
‘ 287015 / | _—MOUNTING FacE
0< g <100mA : T SHe SURFAGE AT NSTALLATION,
437 ' e g7sto
where ) NOTES: :
V; = voltage between any pair of, each, row and column (1) Cable Terminates in C tor: U.S. Components, Inc. #SMI-42 F1-HRSL-DM40
i (Mates with #SMI-42 M1-SL-DM40)
pins at the connector ) (2) Cable length 17™ standard length.
' (3) Starred dimensions indicate center lines of 1st row and 1st column of the light
Iz = current at any row pin of the connector sources in the matrix array.

(4) Handle film plane surface with EXTREME CARE to prevent scratching or puncturing
thin mylar film. '

*Planar is a patented Fairchild process.

FAIRCHILD

. SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD DIODE ARRAY FLA-610

TYPICAL COLUMN SEQUENTIAL CIRCUIT

NEGATIVE CURRENT
REGULATED PULSE

COLUMNS-ANODES

GENERATORS €1 Cpmm————m Cs
o o o
" fo o .
g L %2
o Y\ L
: e \@\ ‘ 2 o
| e
| ¥ ~» A
—'LJ—R3Z O - 1’2 ]
COMMON LINE TO § " 9
SUBSTATELEAD g
MAXIMUM PULSE LENGTH: 160 ms at 25 mA
40 ms at 50 mA
10 ms at 100 mA
MAXIMUM DUTY CYCLE PER DIODE: 50%
DIODE ARRAY
Peak power dissipation: 40 watts
Average power dissipation, maximum: 5.5 watts
Maximum duty cycle per column:
@ 100 mA per Diode: 50%
Effective thermal time constant of package: ~ 10 seconds

NORMAL OPERATIONAL MODE

The normal mode of operation of the FLA-610 is column sequential;
one column, or 32 anode set, at a time is activated; any combination
.~ of the 32-row, or cathodes is driven simultaneously by negative inde-
pendent current-regulated pulses. A separate substrate lead is supplied
which can be connected to the common column lead. (This is recom-
mended for use with current levels > 70mA/diode.)

SPECIAL OPERATIONAL MODES

A large number of operating arrangements may be used. For special
applications information should be obtained from Fairchild Semiconductor

before installation.

PHYSICAL DESCRIPTION

The array is 6 elements wide by 32 elements long. Electrical connection
is made via 6 anode leads and 32 cathode leads. Connections to the
silicon chip are arranged to minimize current densities in the device
metalization. The package body is electrically isolated ( >1.0 megohm
at 50 volts) from the array and its connections.

ARRAY

0.002" x 0.0002"
0.018"” each way, (6 x 32)

Light emitting diode size:
Center-to-center spacings:

Array size (to corner-device centers):  0.090” x 0.558"

PACKAGE

Dimensions, external: (See physical dimensions drawing)

Distance of silicon surface below
package face, equivalent optical
path in air: 0.004” maximum

MOUNTING

The package is designed for minimum thermal resistance from the array
to the side mounting surface. When operating near maximum power
rating, mounting support should be kept below 55°C.

For film located within 0.001” of face of FLA-610 and with emulsion
facing same:

Dot shape: Circular
Dot diameter, nominal: 0.008"

Peak optical density of dot
for prescribed conditions: >13

Exposure Index: Daylight-20 (Kodak Panatomic - X,
Type 4400)

3 ms pulse at 50 mA
Developed in D 19 at 68°F, for 5 minutes

LUMINESCENT
DIODE ARRAY CHIP

TYPICAL TEST EXPOSURE

(ENLARGED 50X)

TYPICAL SPECTRAL DISTRIBUTION

1000 SILICON AVALANCHE | L/
LIGHT EMITTER~ p=cfpef=
= )

m
8

~1 111
7 2500° K BLACK T
pZd BODY RADIATOR

2

8

8

o
o

N
R

3

o
=

| FOR EQUAL VALUES OF
RADIANT FLUX AT ALL
|~ WAVE LENGTHS
1.0 |
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FLA611

AVALANCHE LUMINESCENT DIODE ARRAY

DIFFUSED SILICON PLANAR* DEVICE

GENERAL DESCRIPTION — The Fairchild Avalanche Luminescent Diode Array, FLA-611, is a data recording
device containing 192 light emitting diffused silicon-planar diodes (a‘rrangéd in a 6-column, 32-row diode
matrix). These diodes emit light to produce “dot” patterns on photographic emulsions by ‘“contact printing.”
Monolithic construction on large area silicon substrates provide precise positioning of the individual diodes
which results in efficiently arranged, easily read photographic data block recordings.

GENERAL

Typical current efficiency of visible light output of:

Uniformity of current efficiency:

Approximate color temperature

INDIVIDUAL DIODE LIGHT SOURCE CONFIGURATION |

Light is emitted from the perimeter of a 0.002” square. The light-
emitting line width is approximately 20 microinches. The metal-
lization pattern masks 0.001” of the center of two opposite sides

of the diode to leave 0.006” of light-emitting line.

INDIVIDUAL LIGHT-EMITTING ELEMENT

Light emission is obtained by operating the diode in the reverse
bias avalanche mode. Typical diode operating parameters are:

5.8 < Wk < 12,5 volts
20< Ik < 100 mA

where

Vk = voltage between any pair of, each, row and column

pins at the connector

Ir = current at any row pin of the connector

A< 0654,

2x 10" photons/amp. sec.
2 x 107% lumen/amp.

7 x 1078 watt/amp.

+ 159
2500°K

PACKAGE OUTLINE

|_— SEE NOTE 4

s NO. 2-56UNC 28
Y /x 0.25 DEEP

NO. 4-40UNC 2B

(2) Cable length 17" standard.
in the matrix array.

thin, mylar film.

750
133 ]
MOUNTING FACE
t '//_(Apply silicon grease
.875 / 1o this surface at
625 installation.)
l ).
x 0.31 DEEP
—> 062
636 —>
NOTES:
(1) Cable Terminates in C tor: U.S. C

(4) Handle film plane surface with EXTREME CARE to p

p ts, Inc. #SMI-42 F2-HRSL-DM30

(3) Starred dimensions indicate center lines of lst row and 1st column of the light sources

scratchi or puncturing

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHIL.D
b
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION




FAIRCHILD DIODE ARRAY FLA611

PICAL COLUMN SEQUENTIAL CIRCUIT

NEGATIVE CURRENT
REGULATED PULSE

COLUMNS-ANODES

& Cpm—m— === Ce
GENERATORS o 2 Q
—LJ—- R1 O—& . 2: O
b
T i BN °
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COMMON LINE TO - . § { %
SUBSTRATE LEAD - - _% ? 2 9

[mAxiMUM “Pui.’ss LENGTH:

160 ms at 25mA

ARRAY
Light emitting diode size:

Center-to-center spacings:

Array size (to corner-device centers):

PACKAGE
Dimensions, external:

Distance of silicon surface below
package face, equivalent optical
path in air:

MOUNTING

0.002" x 0.002"
0.018” each way, (6 x 32)
0.090” x 0.558"

(See physical dimensions drawing)

0.004"” maximum .

The package is designed for minimum thermal resistance from the

array to the side mounting surface. When operating near maximum

power rating, mounting support should be kept below +55°C.

For film located within 0.001” of face of the FLA-611 and with emulsion

40 ms at 50 mA facing same:
10 ms at 100 mA
MAXIMUM DUTY CYCLE PER DIODE: 50% Dot shape: Circular
Dot diameter, nominal: 0.008"
DIODE ARRAY Peak optical density of dot '
Peak power dissipation: 40 watts for prescribed conditions: >13
Average power dissipation, maximum: 5.5 watts Exposure Index: Daylight-20 (Kodak Panatomic - X, Type 4400)
|Maximum duty cycle peyr column: 3 ms pulse at 50 mA
@ 100 mA per Diode: 50% ’ . :
) Developed in D 19 at,+68°F, for 5 min.
Effective thermal time constant
of package: ~ 10 sec.

TYPICAL TEST EXPOSURE LUMINESCENT DIODE ARRAY CHIP -

NORMAL OPERATIONAL MODE

The normal mode of operation of the FLA-610 is column sequential;
one column, or 32 anode set, at a time is activated; any combination
of the 32-row, or cathodes, is driven simultaneously by negative inde-
pendent current-regulated pulses. A separate substrate lead is supplied
which can be connected to the common colunin lead. (This is recom-
mended for use with current levels > 70 mA/diode.)

SPECIAL OPERATIONAL MODES

(ENLARGED 50X)
"TYPICAL SPECTRAL DISTRIBUTION

A large number of operating arrangements may be used. For special
applications information should be obtained from Fairchild Semiconductor

before installation. 10 SILICON AVALANCHE /
. 500 LIGHT EMITTER ~
" ” = T / -
PHYSICAL DESCRIPTION o AT o smmon |
z 10 2
The array is 6 elements wide by 32 elements long. Electrical connection g 50 ,;/
is made via 6, anode leads and 32 cathode leads. Connections to the @ » ~
silicon chip are arranged to minimize current densities in the device S m[
metallization. The package body is electrically isolated (> 1.0 megohm 50
at 50 volts) from the array and its connections. —FOR EQUAL VALUES OF
) 2.0, -RA,I_)IAM fLUX AT ALL
: L W.AVE ‘LENG.THSl

0.4 05 . 06 07 08 09 L0
WAVELENGTH - MICRONS
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FLA-630

AVALANCHE LUMINESCENT DIODE ARRAY
DIFFUSED SILICON PLANAR*DEVICE

GENERAL DESCRIPTION - The Fairchild Avalanche Luminescent Diode Array, FLA-630 is
intended primarily as adata recording device containing 576 light-emitting diffused silicon-planar
diodes (arranged in three adjacent 6-column, 32-row arrays toform an 18 by 32 diode matrix),
These diodes emit light to produce ""dot"" patterns on photographic emulsions by '"contact printing. "
Monolithic construction on large area silicon substrates provides precise positioning of the

individual diodes,which results in efficiently arranged, non-ambiguous easily read photographic

data block recordings.

GENERAL

Typical current efficiency of ‘visible
light output of:

Uniformity of current

11

efficiency: +15%
Approximate color
temperature: 2500°K

A <0.65 i, approximate
2x10
-5
2x10
7x1078 watt/amp.

photong/amp. second
lumen/amp.

INDIVIDUAL DIODE LIGHT SOURCE CONFIGURATION

Light is emittedfrom the perimeter of a 0.002' square. The
light-emitting line width is approximately 20 microinches.
The metalization pattern masks 0.001" of the center of two
opposite sides of the diode to leave 0.006'" of light-emitting
line.

INDI'VIDUALV LIGHT-EMITTING ELEMENT

Light emission 'is obtained by operating the diode in the
reversebias mode. Typical diode operating parameters are:

5.8 <V < 13.3 volts
0< I, < 100 mA

where

<
]

R voltage between any pair of, each, row and
column pins at the connector

IR = current at any row pin of the connector-

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435

PACKAGE OUTLINE

°.750*.020

(2) NO. 4-40 TAPPED HOLES
(0.125 MAX. SCREW PENETRATION

SEE
NOTE4—_|
He
*262%.020
.875 2.010
187 ~500 —=
525" 9"
o/
288015 /
: P
fo—.437 —=|
NOTES:

"FROM THIS SURFACE)

| MOUNTING SURFACE

(APPLY SILICONE GREASE
TO THIS SURFACE
AT INSTALLATION)

NO. 2-56 TAPPED HOLE 875010
/(o 085 MAX. SCREW PENETRATION
FROM THIS SURFACE)

| 875" 00—

1. Cable Terminates in Connector: U. S. Componenfs, Inc., #SMI-50 F2-HRSL-DM40.

S Wi

. Cable length 17" standard length.

. Starred dimensions indicate center lines of 1st row and 1st column of the light sources in the
matrix array.

. ;I_almdle film plane surface with EXTREME CARE to prevent scratching or puncturing thin mylar
ilm.
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* Planar is a patented Fairchild process
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~ FAIRCHILD DIODE ARRAY FLA-630

YPICAL COLUMN SEQUENTIAL CIRCUI’i‘ ‘

EGATIVE CURRENT
EGULATED PULSE
GENERATORS %1 o S — C1s

COLUMNS-ANODES

R
o

B B B

9

7 7

AXIMUM PULSE LENGTH: 160 ms

at 25 mA
40 ms at 50 mA
10 ms at 100 mA
IMUM DUTY CYCLE PER

IODE: 50%

IODE ARRAY

eak power dissipation: 40 watts

verage power dissipation,

aximum: 15 watts

aximum duty cycle per

olumn: (@ 100 mA per diode. 50%

ffective thermal time

tonstant of package: ~ 10 seconds

ORMAL OPERATIONAL MODE
Che normal mode of operation of the FLA-630 is column

sequential; one column, or 32 anode set, at atime isactivated,
any combination of the 32-row, or cathodes, are driven
simultaneously by independent negative current-regulated
bulses. A separate substrate lead is supplied which can be
connected to the common columnlead. (This is recommended
‘or use with current levels >70mA/diode).

SPECIAL OPERATIONAL MODES

A large number of operating arrangements may be used. For
jpecial applications information sho_uld be obtained from
fairchild Semiconductor before installation.

>HYSICAL DESCRIPTION

The arrayis 18 elements wide by 32 elements long. Electrical
onnection is made via 18 anode leéads and 32 cathode leads.
onnections to the silicon chip are arranged to minimize

The package

dy is electrically isolated (>1.0 megohm at 50 volts) from

current densities in the device metalization.

the array and its connections.
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ARRAY

Light emitting diode size: 0.002" x 0.002"

Center-to-center spacings: 0.018" each way in 3
blocks of 6 x 32 devices
each

Array size (to corner-device

centers): 0.344" x 0.558"

PACKAGE

Dimensions, external: (See physical dimensions

drawing)

Distance of silicon surface
below package face, equiva-

lent optical path in air: 0.004" maximum

MOUNTING

The package is designed for minimum thermal resistance
from the arrayto the side mounting surface, When operating
near maximum power rating, mounting support should be
kept below 55°C,

For film located within 0.001" of face of FLA-630 assembly

and with emulsion facing same:

Circular

Dot shape:

Dot diameter, nominal: 0.008"
Peak optical density of dot
- for prescribed conditions: >1.3

Exposure Index:  Daylight-20 (Kodak Panatomic - X,

Type 4400)
3 msec pulse at 50 mA
Developed in D19 at 68°Ffor 5 min.

LUMINESCENT
DIODE ARRAY CHIP

TYPICAL FILM EXPOSURE

(ENLARGED 50X)
TYPICAL SPECTRAL DISTRIBUTION
000

SILICON AVALANCHE
500 LIGHT EMITTER

1

Z 17
2500° K BLACK —
1/ BODY RADIATOR

g

&
AN

g &
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N

RELATIVE INTENSITY

i

|- FOR EQUAL VALUES OF
2.0~ RADIANT FLUX AT ALL
oL MAVELENCTHS | |
04 05 06 07 08 09 L0
WAVELENGTH - MICRONS




2N986 < 2N2452
NPN PLANAR PHOTOTRANSISTORS

GENERAL DESCRIPTION - The 2N986 and 2N2452_' are three-terminal NPN Planar photo-

transistors having exceptionally stable characteristics and high illumination sensitivity. The
R PHYSICAL DIMENSIONS
availability of the base lead gives wide latitude for flexible circuit design. in accordance with
: . ' - JEDEC (TO outline

except for ler top of can

ABSOLUTE MAXIMUM RATINGS [Note 1]

LENS

Maximum Temperatures

Storage Temperature i -65°C to +300°C
Operating J unction 'Temperature 200°C Maximum

Maximum Power Dissipation a e

1

'

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 1.8 Watts b o 30 WX
: e 2 DiA 3 LEADS
o ? at 100°C Case Temperature (Notes 2 & 3) 1.0 Watt o
. : . 100
at 25°C Ambient Temperature ] 0.5 Watt
Maximum Voltages (Note 7)

i . . ‘ . ° 100
VCBO Collector to Base Voltage 100 Volts ot
VCER Collector to Emitter Sustaining Voltage (Note 4) 80 Volts

Ry <109)
VCEO Collector to Emitter Sustaining Voltage  (Note 4) 60 Volts
VEBO Emitter to Base Voltage ' 7.0 Volts

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

2N986 2N2452 .
Symbol Characteristic Min, Max. Min. Max.  Units Test Conditions
ICBO Collector Dark Current (Note 7) 10 10 nA VCB = 80 V
ICBO(150°C) Collector Dark ‘Current (Note 7) 25 25 LA VCB = 80 V
ScE Sensitivity Radiation System (Notes 5 & 9) 20 60 50 200 pwA/mW/ cm? Veg = 25 V
ScE " “Sensitivity Ilumination System (Notes 6 & 9) 1.0 3.1 2.6 10.3 pA/ft-can Veg = 25 V
SCB Sensitivity Radiation System (Notes 5 & 10) 0.2 1.0 0.2 1.0 ;LA/mW/cm2 Vep = 25 V
SCB Serisitivity Illumination System (Notes 6 & 10) 0.01 0.05 0.01 0.05 pA/ft-can VCB = 25 V
tr . Light Current Rise Time (Note 8) 1.0 1.0 wusec
te ) “Light Current.Fall Time (Note 8) 10 10 usec
BVCBO  Collector to Base Breakdown Voltage (Note 7) 100 100 Volts Ic = 0.1 mA IE =0
v’dER ' Collector tQ Emitter Sustaining (Note 7) 80 80 Volts Ic = 100 mA RBE <10 @
. (pulsed)
A\ Collector to Emitter Sustaining Voltage (Note 7) 60 60 Volts L = 30 mA IB =0
CEO g ) C
’ ) s . : (pulsed)
BVEBO ' Emitter to Base Breakdown Voltage (Note 7) 7.0 7.0 Volts Ic =0 ) IE = 0.1 mA
NOTES:

(1) These ratings are limiting values above which the serviceability of individual semiconductor device may be impaired.
(2) ' These are steady state limits. The facto;'y‘ should be consulted on applications involving pulsed or low duty cycle operatidns.
(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 97.2°C/Watt (derating factor of 10.3 mW/°C).
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4.
(NOTES CONTINUED ON PAGE 2)

SRemEIRET R
FAIRCHILD

s e ]
SEMICONDUCTOR
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|

IRCHILD PHOTOTRANSISTORS 2N986 - 2N2452 ’

TYPICAL ELECTRICAL CHARACTERISTICS
LIGHT CURRENT CHARACTERISTICS
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* Single family characteristics on Transistor Curve Tracer.

AXIAL ALIGNMENT

_____ {

6 = 10° MAX.

INOTES (continued) Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent hcenses are implied.
(5) Measured at radiation flux intensity of 5.0 mW/ cm2 as emitted from a tungsten filament lamp at a color temperature of 3000°K.

(6) These are values obtained at an illumination level of 100 foot-candles from a tungsten filament lamp operated at a color temperature of 3000°K. All production tests
are performed as stated in Note 5. For more information send for Fairchild Publication APP-47.

(7) Measured with radiation flux intensity of less than 5 pW/cm2 over the spectrum from 0.1 micron to 1.5 microns.

NOTE: The axis of maximuwm sensitivity shall be
within a 10° cone with reference to the
central axis of the device.

(8)- Rise time is defined as the time required for I, to rise from 10% to 90% of a peak value of 1.0 milliampere. Fall time is defined as the time required for Ic
: decrease from 90% to 10% of a peak value of 1.0 milliampere. For more information send for Fairchild Publication APP-93,

(9) No electrical connection to base lead.

10) No electrical connection to emitter lead.
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-~ 2N997
NPN HIGH GAIN COMPOUND AMPLIFIER

DIFFUSED SILICON PLANAR*TRANSISTOR

FOR IMPROVED PERFORMANCE
SEE FAIRCHILD 2N99¢

GENERAL DESCRIPTION - The Fairchild 2N997 contains two NPN silicon PLANAR transistors connected as a

compound amplifier. It is designed primarily for circuits requiring very high gain and high input impedance. PHYSICAL DIMENSIONS
in accordance with
JEDEC (TO-18) outline

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

Storage Temperature -65°C to +300°C

Maximum Power Dissipation .
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.5 Watts
at 25°C Free Air Temperature (Notes 2 and 3) 0.5 Watt

Maximum Voltages and Currents

VCBO Collector to Base Voltage 75 Volts 100

VCEO Collector to Emitter Voltage (Note 4) 40 Volts I
A Collector

VEBO Emitter to Base Voltage 7.0 Volts e s

IC Collector Current 300 mA

I'B Base Current 50 mA

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

Symbol Characteristic Min. Max. Units Test Conditions
heg DC Pulse Current Gain (Note 5) 7, 000 70, 000 I,=100mA  Vop= 10V
hep DC Pulse Current Gain (Note 5) 4,000 Ic = 10 mA Veg= 10V
hpp DC Current Gain 1, 000 Io =100 A  Vop 10V
hFE(-55°C) DC Pulse Current Gain (Note 5) 1,000 IC =100 mA VCE = 10V
Voglsat) Collector-Emitter Saturation Voltage (Note 5) 1.6  Volts Ic=10mA Iz = 1.0mA
VaE Base-Emitter Voltage (Note 5) 0.9 1.8  Volts Ic=10mA V.o 10V
Iero Collector Cutoff Current 10 nA Ig= 0 Ves 60V
ICBO(ISO"C) Collector Cutoff Current 10 LA Ig= 0 Ves 60V
Lso Emitter Cutoff Current 10 nA I.= 0 Vgg= 50V
BVcpo Collector to Base Breakdown Voltage 75 Volts Ic=100pA I = O
Vcogolsust) Collector to Emitter Sustaining Voltage (Note 5) 40 Volts Ic= 80mA I = 0
(pulsed)
BVpno Emitter to Base Breakdown Voltage 7.0 Volts I.= 0 Ip = 100uA

= Planar is a patented Fairchild process.

NOTES:
(1
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

-

These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(3) These ratings give a maximum junction temperature of 175°C and junction-to-case thermal resistance of 100°C/Watt (derating factor of 10 mW/°C); junction-to-
ambient thermal resistance of 300°C/Watt (derating factor of 3.33 mW/°C).

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4,
(5) Pulse Conditions: length = 300 usec; duty cycle = 2%.

=

e
FAIRCHILD
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2N998
NPN ULTRA HIGH GAIN COMPOUND AMPLIFIER

DIFFUSED SILICON PLANAR* TRANSISTOR

ENERAL DESCRIPTION - The 2N998is a 4 terminal device conta{ining two high gain silicon Planar i PH‘?S:(%AL Dl.Mé N‘SIQJNS
ransistors connected as a Darlington compound amplifier in one hermetically sealed enclosure. in accordance with JEDEC (T0:18) outiine
his device is particularly useful in circuits requiring a very high gain, high input impedance and
ow noise unit. A fourth lead is provided making all terminals of both devices accessible. °

! 030" MAX.

BSOLUTE MAXiMUM RATINGS [ Note 1]

Maximum Temperatures

Storage Temperature -65°C to +300°C-
Operating Junction Temperature +200°C Maximum
Lead Temperature (Soldering, No Time Limit) +300°C Maximixm
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature ~ [Note 2 & 3] 1.8 Watts
at 100°C Case Temperature  [Note 2 & 3] 1.0 Watt
at 25°C Ambient Temperature . 0.5 Watt
Maximum Voltages )
VCBO v Collector to Base Voltage 100 Volts
Vero Collector to Emitter Voltage [ Note 4] . 60 Volts
VEBO Emitter to Base Voltage 15 Volts

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

Symbol . Characteristic " Min.’ Max. Units Test Conditions
hFE { Pulsed DC Current Gain [ Note 5] 1600 8000 IC = 10 mA VCE =50V
hpp Pulsed DC Current Gain [ Note 5] 2000 I =100 mA Veg =50V
hFE DC qurent Gain . 800 ‘ Ic = 1.0 mA VCE =50V
VBE (sat) Base Saturation Voltage . 1.8 Volts IC = 50 mA IB = 0.5 mA
VCE (sat) Collector Saturation Voltage 1.2 Volts IC = 50 mA . IB = 0.5 mA
C obo Output Capacitance 30 pF IE = 0 VCB = 10V
CTE Emitter Transition Capacitance 50 pF Ic = 0 VEB =05V
ICBO . Collector Cutoff Current - 10 muA IE = 0 VCB = 90V
O, ° -
ICBO (150°C) Collector Cutoff Current 1‘5 LA Ip= 0 VCB = 90V
IEBO Emitter Cutoff Current 10 muA [C = 0 VEB 10V
BVCBO Collector to Base Breakdown Voltage 100 Volts IC =100 A IE = 0
VeEo Collector to Emitter Sustaining Voltage [ Note 4] " 60 . Volts Io= 30mA g = 0
i (Pulsed)

BVEBO Emitter to Base Breakdown Voltage : 15 . Volts ’ IC = 0 . IE = 100 uA
NF o Noise Figure [ Note 6] - 6.0 dB Ic= 0.1 mA Veg=10V

(Power Bandwidth = 200 Hz) f=1.0 kHz Rg = 5.0 Kohms

. ‘ . * Planar is a patented Fairchild process.

, ’ SEMICONDUCTOR
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NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 97.2°C/Watt (derating factor of 10.3 mW/°C).
(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. ‘For more vinformation send for Fairchild Publication APP-4.
(5) Pulse Conditions: length = 300 usec; duty cycle = 1%. )

(6) Measured with a constant-current supply of 20 A connected to the emitter of the input transistor.

SMALL SIGNAL ANALYSIS

The common emitter hybrid parameters of the compound amplifier may be determined by analysis of the equivalent circuit shown below.

( ) hoel
o ey (V2= Vs
B 1L ie, €} ' | L, ¢
— AM- O_ -t
h;e_l hoe,
* hil’.‘g‘ hre,V, _m +
v f—— O Vv,
V3 h (Vs‘hrezvz)
t l A e
I
) ies Vi I Vi Iy
By definition: h =+ h = < h = < h, = =5
ie II/V2=0 oe Ve 1,=0 re Va 1,=0 fe II/V2=0
(1-h__)(@+h, )h
The exact expressions can be shown to be: h. = h, + re: fei” ies
ie ie)
. . h h +1
oe; 1e2
(hfez_ hoelhiez) 1+ hfel)
hfe hfe +
! h h_ +1
oe) iej
h = h . -+ hfez) (- hrez) hoel
oe oe; h h +1
oe; iep
h =h N (hiezhoe1+ hrel) (- hrez)
re rep h h +1
oe; 1e3

Where the subscripts 1 and 2 refer to the input and output transistors, respectively.

By considering typical values of the h parameters of the individual transistors we can make the following statements:

hoelhie2<< 1 hre1<< 1
hoelhie2<< hfez hrez<< 1
The above equations suggest these approximate formulas for the h parameters:
hie:: hiel + hiez+ hiel hiez hre: hre1+ hrez+ hie2h091
hoeg hoel + hoe2+ hfezhoe, hiez hfel+ hfez)r hfelhfeg

COMMON EMITTER PARAMETERS MEASURED AT f = 1 kHz, IC =1mA, Vog=5V

Symbol Characteristic Typical Value

hie Input resistance, output shorted 40 k ohms

hoe Output conductance, input open 130 pmhos

hre Reverse open-circuit voltage amplification 4x10°8
factor

hge Forward short-circuit current amplification 1200
factor
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2N999
NPN HIGH GAIN COMPOUND AMPLIFIER

DIFFUSED SILICON PLANAR* TRANSISTOR

ENERAL DESCRIPTION - The Fairchild 2N999 is a four terminal device containing two high-gain
ilicon PLANAR transistors connectedas a compound amplifier in one hermetically sealed enclosure.

PHYSICAL DIMENSIONS
in accordance with JEDEC (TO-18) outline

his device is particularly useful in circuits requiring very high gain and high input impedance. a0 193 o I-
500 DIA=]| -
209 °7 11
]

BSOLUTE MAXIMUM RATINGS AS A COMPOUND AMPLIFIER (Note 1)

Maximum Temperatures
-65°C to +300°C
200°C Maximum

Storage Temperature

Operating Junction Temperature

Maximum Power Dissipation Avad Cm{mﬂ
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.8 Watts 0 — EMITTERBASE
at 100°C Case Temperature (Notes 2 and 3) 1.0 Watt CONNECTION DIAGRAM
at 25°C Ambient Temperature (Notes 2 and 3) 0.5 Watt
Maximum Voltages and Current \
VCBO Collector to Base Voltage 60 Volts EM‘”“& )COHEGTOW
VeEo Collector to Emitter Voltage (Note 4) 60 Volts T & S
N EMITTER-BASE
VEBO Emitter to Base Voltage 15 Volts NOVES: 1l dimoricos i fchon
I Collector Current 500 mA Cotector weumaly somsected 1 case

C Package weight is 0.47 gram

LECTRICAL CHARACTERISTICS AS A COMPOUND AMPLIFIER (25°C Free air temperature unless otherwise noted)

Symbol Characteristic Min. Max. Units Test Conditions
hFE Total DC Pulse Current Gain (Note 5) 7,000 70,000 IC =100 mA VCE =10V
hFE Total DC Pulse Current Gain (Note 5) 4,000 -Ic = 10 mA VCE =10V
hFE Total DC Current Gain 1,000 IC =100 pA VCE =10V
hFE ‘(-55°C) Total DC Pulse Current Gain (Note 5) 1,000 IC = 100 mA VCE =10V
VCE (sat) Collector Saturation Voltage 1.6 Volts IC =100 mA IB =1.0 mA
VBE (sat) Base Saturation Voltage 1.8 Volts IC =100 mA IB =1.0 mA
Cobo Output Capacitance 20 pPF IE = 0 VCB =10V
CTE Emitter Transition Capacitance 10 pF IC = 0 VEB =0.5V
ICBO Collector Cutoff Current 10 nA IE = 0 VCB 60 V
ICBO (150°C) Collector Cutoff Current 10 LA IE = 0 VCB =60V
IEBO Emitter Cutoff Current 10 nA IC = 0 VEB =10V
BVCBO Collector to Base Breakdown Voltage 60 Volts IC =100 uA IE = 0
VCEO (sust) Collector to Emitter Sustaining Voltage 60 Volts IC = 30 mA IB = 0
(Notes 4 and 5) (pulsed) ,
BVEBO Emitter to Base Breakdown Voltage 15 Volts IC = 0 IE =100 A
* Planar is a patented Fairchild process.
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FAIRCHILD TRANSISTOR 2N999

NOTES: ,
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) Theseare steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 97.2°C/Watt (dera-
ting factor of 10.3 mW/°C); junction-to-ambient thermal resistance of 350°C/Watt (derating factor of 2.86 mW/°C).

(4) Rating refersto a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild
Publication APP-4,

(5) Pulse Conditions: length = 300 usec; duty cycle = 1%.
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FT1718A THROUGH FT1718E
PNP HIGH-GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIERS

DIFFUSED SILICON PLANAR* Il EPITAXIAL TRANSISTORS

TIGHT BETAMATCH . . ........ 109 (MAX) AT 100 xA TO 1.0 mA
LOW V:: DIFFERENTIAL CHANGE . . . 10 »V/°C (MAX) AT 100 1A TO 1.0 mA PHYSICAL DIMENSIONS
LOW Vi: DIFFERENTIAL . ....... 1.5 mV (MAX) AT 100 A 370
HIGH BETA .............. 160-350 AT 100 .A ; 0w e
HGH fr ................ 450 MHz (MIN) AT 10 mA
LOW NOISE FIGURE . . ........ 6.0 dB (MAX) AT 100 MHz : Iéjog :}?8
: ﬁr::Tng “‘ ‘ _T
BSOLUTE MAXIMUM RATINGS (Note 1) ; S | [ [m'_‘“f'"’
Maximum Temperatures
Storage Temperature —65°C to +200°C enfter— i
Operating Junction Temperature +200°C Base %
Lead Temperature (soldering, 60 second time limit) , +300°C i CARA
Maximum Power Dissipation (Notes 2 and 3) One Side Both Sides U\ e
Total Dissipation at 25°C Case Temperature 0.635 Watt 1.1 Watts a8 A AN
‘at 25°C Ambient Temperature 0.33 Watt 0.432 Watt _03.,\\/ X_Mg Collector
.028 .029
. FT1718A
Maximum Voltages and Current for Each Transistor I-I:'l{gﬁ?) FT1718E
Veso Collector to Base Voltage —40 Volts —20 Volts
Vceo Collector to Emitter Voltage (Note 4) —40 Volts —20 Volts
Veso Emitter to Base Voltage —5.0 Volts —5.0 Volts . oS At cmersons e
Ie Collector Current 100 mA 100 mA T Leseiton
ATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
FT1718A FT1718C
FT1718B FT1718D
SYMBOL CHARACTERISTICS MIN. TYP. MAX. [ MIN. TYP. MAX. UNITS TEST CONDITIONS
heer . . lc =100 xATO 1.0 mA
fees DC Current Gain Ratio (Note 5) 09 095 1.0 (09 095 1.0 Ve =—50V
h DC Current Gain Ratio Change (Note 5) lc =100 yAto 1.0 mA
ﬁ (_5500 < +125°C) 085 093 ) 10 085 093 10 VCE —_ _50V
Vie: - Voo | Base to Emitter Voltage Differential 09 15 18 30 mv le=100 A Ve =-—50V
Vee: - Vie | Base to Emitter Voltage Differential 1.25 20 20 35 mv lc =100 uA to 1.0 mA
. Vee=—5.0V
| A(Vse: - Viez) | Base to Emitter Voltage Differential Change 05 038 10 16 mVv lc = 100 A to 1.0 mA
(—55°C to +25°C) Vee =—5.0V
| A(Ve: - Veea) | Base to Emitter Voltage Differential Change 075 1.0 15 20 mv lc = 100 xA to 1.0 mA
(+25°C to +125°C) Vee =—=5.0V
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted.)
FT1718R FT1718B
FT1718C FT1718D FT1718E
SYMBOL CHARACTERISTICS MIN. TYP.  MAX.| MIN. TYP. MAX.| MIN. TYP. MAX. UNITS TEST CONDITIONS
hee DC Current Gain 70 160 20 50 20 50 le=10pA Vee=—5.0V
hee DC Current Gain 160 200 350 | 70 125 250 | 70 125 350 le =100 yA Ve = —5.0V
hee DC Current Gain 160 225 70 150 70 150 lc=10mA Ve:=—-50V
hee DC Pulse Current Gain (Note 6) 160 225 70 150 . 70 150 lc=10mA Vee=-—5.0V
hee(—55°C)  DC Current Gain 70 100 30 60 . 30 60 le=10mA" Vee=—5.0V
hse High Frequency Current Gain (f=100 MHz) 25 3.2 20 22 20 25 lc=10mA Vee=-—20V
hee High Frequency Current Gain (=100 MHz) 45 6.0 40 /5.0 40 50 lc=10mA Ve =-—20V
Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.
Notes on page 2
S
SEMICONDUCTOR
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FAIRCHILD TRANSISTORS FT1718A THROUGH FT1718E I
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted.) -
FT1718A FT1718B
FT1718C FT1718D FT1718E .
SYMBOL CHARACTERISTICS MIN. TYP. MAX. |MIN. TYP. MAX. |MIN. TYP. MAX. UNITS TEST CONDITIONS
Veesat) Collector Saturation Voltage —0.07 —-0.13 —0.07 —0.13 —0.07 —0.13 Volts Ic=10mA L =0.1mA
Veesat) Pulsed Collector Saturation Voltage —0.1 —0.14 —0.1 —0.14 —0.1 —0.14 Volts Ilc=10mA [le=10mA
(Note 6) )
Vee(sat) Pulsed Collector Saturation Voltage —-0.2 —-03 —0.2 —-03 —0.2 —03 Volts Ic=50mA Is=50mA
(Note 6)
Vee(sat) Base Saturation Voltage —0.65 —0.75 —0.65 —0.75 —0.65 —0.75 Volts lc=1.0mA [g=01mA
Vee(sat) Pulsed Base Saturation Voltage (Note 6) —0.7 —0.77 —0.9 |—0.7 —0.77 —0.9 |—0.7 —0.77 —09 Volts Ilc=10mA Ilz=1.0mA
Veegsat) Pulsed Base Saturation Voltage (Note 6) —0.88 —1.1 —0.88 —1.1 —0.88 —1.1 Volts Ilc=50mA Is=50mA
lces Collector Reverse Current 03 15 03 15 nA Vee=—30V Vi =0
lces(+125°C) Collector Reverse Current 004 15 0.04 15 uA Vee=—30V Ve =0
lces Collector Reverse Current . 0.2 15 nA Vee=—15V Ve =0
lces(4+125°C) Collector Reverse Current 003 15 A Vee = —15V Vie =0
Veeo(sus) Collector to Emitter Sustaining Voltage = —40 —40 —20 Volts Ilc=10mA [1=0
(Notes 2 and 6)
BVcso Collector to Base Breakdown Voltage —40 —40 —20 Volts Ilc=10pA le=0
BVces Collector to Emitter Breakdown Voltage  —40 —40 —20 Volts |lc=10pA Vee=0
BVeso Emitter to Base Breakdown Voltage —-5.0 —-5.0 ’ —5.0 Volts lc=0 le=104A
Ceo Collector to Base Capacitance 22 35 22 35 22 35 pF le=0 Ve =—10V
Ceb Emitter to Base Capacitance 40 55 40 55 40 55 pF lce=0 Ves = —0.5V
NF Noise Figure (f = 100 MHz) 35 6.0 35 6.0 35 60 dB lc=10mA  Vce=-—50V
1'Cc Collector Base Time Constant 20 40 20 40 20 40 ps le=10mA Vee=-20V
(f = 80 MHz)
NOTES: ) ’
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.
(2) These are steady state limits. The factory should be Ited on applicati involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 530°C/Watt (derating factor of 1.89 mW/°C) for one side; 405°C/
Watt (derating factor of 2.47 mW/°C) for both sides. Junction to case thermal resistance of 275°C/Watt (derating factor of 3.62 mW/°C) for one side; 160°C/Watt (derating
factor of 6.29 mW/°C) for both sides. '

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.

(5) Lowest of two h. readings is taken as h;, for purposes of this ratio.

(6) Pulse Conditions: length = 300 us; duty cycle =1%.

TYPICAL ELECTRICAL CHARACTERISTICS
(FT1718A THROUGH FT1718D)

INPUT AND OUTPUT NOISE FIGURE VERSUS
CONTOURS OF CONSTANT CAPACITANCE VERSUS SOURCE RESISTANCE AND NOISE FIGURE
BANDWIDTH PRODUCT (fr) REVERSE BIAS VOLTAGE COLLECTOR CURRENT VERSUS FREQUENCY
-30 T 6.0 10k 10
2 \ I ~
¢ A =) SR ’
& 10 3 = 5.0 P> Y 2 \\\ N &\9\_\ o \ I
5 S / Nz ? NN N ° []]
g X 17 5 40 %,, Bk N 0dp $ \ |
z (WY T&7 5 A z NN D ¢ 60
£ \ “Q?M z 30 \\c g \\ NG 0% H 2 I
3 N N~ 5" “, oo & ogp How, [\ |
g "IN = 3 ~_ | & Qe AN
§ i 20 <l 3 100 o T 7 < //
3 10 = S prarrT
1 L Veg=-5.0V - I-Veg=-5.0V,
R 0 TolfFhomee] o Rst1008 l
10 100 -0.1 -1.0 -0 -30 -0.01 -0 -1.0 -10 104 103 102 107 10 10 102 103
I¢ ~COLLECTOR CURRENT-mA REVERSE BIAS VOLTAGE-VOLTS I¢- COLLECTOR CURRENT-mA 1-FREQUENCY-MHz
COLLECTOR-BASE COLLECTOR-BASE REVERSE
REVERSE CURRENT CURRENT VERSUS DC PULSE CURRENT GAIN COLLECTOR CHARACTERISTICS
VERSUS TEMPERATURE REVERSE BIAS VOLTAGE VERSUS COLLECTOR CURRENT ACTIVE REGION
1000 — 400 T 300 T I 20 —
< VeE®-30V] o Taz25°% | Vee = 5.0V o TR /55, / Ta=25% |
! L =250 4 AN o) 7S g&‘ |
£ 100 & 300 A 3 o g o<yt
3 P o 3 / 2200 ya z | %r <
2 2 P L SO £y /"’7’&.5 s
g £ 200 v w 150 22 = s
g ~ g ,/ 2 i g 8o /7/ z
2 7 2 8100 L ER @)
g‘ 10 /,/ g 100 /)/ :‘: P yz ™N ti 4
3 3 F Ba 240
g ,/ m J/
= oa ~ 0 ] 0 Ig:0
25 50 75 100 125 150 175 0 -10 -20 -30 -40 0.01 0.1 1.0 10 100 0 -20 -4 -60 -80  -100
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- 2N2060 - 2N2060A « 2N2060B
NPN DIFFERENTIAL AMPLIFIERS

DIFFUSED SILICON PLANAR TRANSISTORS

TIGHT Vse MATCHING —- 1.5 mV MAX. @ 100 »A to 1.0 mA
he: MATCH -- 10% MAX. @ 100 »A to 1.0 mA

| hee MATCH - - TEMPERATURE GUARANTEE -- 15% MAX. @ 100 A to 1.0 mA, — 55°C to + 125°C

TIGHT Vse TRACKING -- 5 »V/°C MAX. @ 100 A, — 55°C to + 125°C

\BSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

Storage Temperature
Operating Junction Temperature

—65°C to +200°C
+200°C Maximum

PHYSICAL DIMENSIONS
310 pia

B35, [ 3%
305 DA™ —

T
| 260

140

6 LEADS 1200
07 8:% o 00 00"

Lead Temperature (Soldering, No Time Limit) +300°C Maximum el
Maximum Power Dissipation One Side Both Sides
Total Dissipation at 25°C Case Temperature 1.5 Watts 3.0 Watts
[Notes 2 and 3] N
at 100°C Case Temperature 0.86 Watt 1.7 Watts e S
[NOtes 2 aﬂd 3] CONNECTION DIAGRAM
at 25°C Ambient Temperature 0.5 Watt 0.6 Watt EMITTER
[Notes 2 and 3]
Maximum Voltages and Current for Each Transistor
Veso Collector to Base Voltage 100 Volts
Veer “Collector to Emitter Voltage (Note 4) 80 Volts
Veeo Collector to Emitter Voltage (Note 4) 60 Volts
Veso Emitter to Base Voltage 7.0 Volts
le Collector Current 500 mA
Vei ez “Collector, to Collector. Voltage =+200 Volts
IATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
T FACT 2N2060 2N2060A 2N2060B
SYMBOL  Subgroup CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS
%E:—' la DG Current Gain Ratio (Note 5) 09 10 09 10 09 1.0 lc =100 4Ato 1.0 mA Vc: =5.0V
2
heet DC Current Gain Ratio (Note 5) = =
e 4 (T, = —55°C to +125°C) 085 1.0 lc =100 xAto 1.0 mA Vc: =5.0V
HVaer - Vaeal la  Base-Emitter Voltage Differential 5.0 3.0 15 mV le = 100 A Vee =5.0V
1 Vee: - Veed| 4 Base-Emitter Voltage Differential 5.0 5.0 15 mV le =1.0mA Vee =5.0V
| Vee: - Vo] 4  Base-Emitter Voltage Differential 15 mV lc=100,Ato1.0mA Vc: =5.0V
A (Ve - Viea) 4 Base-Emitter Voltage Differential Change 1.0 0.5 0.5 mv lc = 100 zA Vee =5.0V
|
(Ta = 25°C to +125°C)
JAWWee-Vsed] 4 Base-Emitter Voltage Differential Change 0.8 0.4 04 mV  lc=100.A Vee =5.0V
(Ta = —55°C to +25°C)
NF 4 Narrow Band Noise Figure (Each Transistor) . 8.0 8.0 8.0 dB le = 300 zA Vee =10V
(f=1.0kHz) P.B.W.= 200 Hz Rg = 510Q
NF 4 Broad Band Noise Figure (Each Transistor) 8.0 8.0 8.0 dB le = 300 4A Vee =10V
; (Note 7) BROADBAND  Rg = 1.0k
t NOTE: These Numerals Apply to the Fairchild FACT Program.
* NOTE: FACT Program End-Point Measurement Parameter.
(See notes on back page) ‘
Baaw e
FAIRCHILD
Bamm o

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435

13-49



~ FAIRCHILD TRANSISTORS 2N2060 * 2N2060A » 2N2060B

ELECTRICAL CHARACTERISTICS FOR EACH TRANSISTOR (25°C Free Air Temperature unless otherwise noted)
T fACT 2N2060 2N2060A 2N2060B
" SYMBOL Subgroup  CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX UNITS TEST CONDITIONS
hee 4 DC Pulse Current Gain (Note 6) 50 150 50 150 50 150 le =10mA Vee = 5.0V
hee 4 DC Current Gain 40 120 40 120 40 120 le=10mA V=50V
*hee 1b  DC Current Gain 30 9 30 9 30 90 le=100pA Vee=5.0V
hee 4 DC Current Gain 25 715 25 75 25 75 lc =104A Vee = 5.0V
*Vae(sat) 1b  Pulsed Base Saturation Voltage (Note 6) 0.9 0.9 0.9 Volts le = 50mA le = 5.0mA
*Veelsat) - 1b  Pulsed Collector Saturation Voltage (Note 6) 1.2 0.6 0.6 Volts le = 50mA le = 5.0mA
*leso - 1b  Collector Cutoff Current 2.0 2.0 2.0 nA le=0 Ve = 80V
*lcso(150°C) 4 Collector Cutoff Current 10 10 10 A le=0 Ves = 80V
BVcao la  ‘Collector to Base Breakdown Voltage 100 100 100 Volts  lc =100 zA le=
Veer(sust) 4 Coz;fcttor E‘o Ergitét)er Sustaining Voltage 80 80 80 Volts le Z_- IIIOOd;nA Ree < 10Q
otes 4 an pulse
Veeolsust) la Co:kecttor "t‘o En&i%t)er Sustaining Voltage 60 60 60 Volts le (= I3() énA =10
. (Notes 4 an pulsed)
BVezo la  Emitter Breakdown Voltage 7.0 7.0 7.0 Volts le=0 le = 100 4A
*leeo 1b  Emitter Cutoff Current 2.0 2.0 2.0 nA le=10 Vee = 5.0V
hre 4 Hi%fh FrezqoenMcg g:urrent Gain 3.0 3.0 30 80 le =50mA Vee = 10V
= z
Cobo 4 Open-Circuit Output Capacitance 15 15 15 pF le=0 Ves = 10V
Cibo 4 Open-Circuit Input Capacitance 85 85 85 pF le=0 Ves = 05V
SMALL SIGNAL CHARACTERISTICS FOR EACH TRANSISTOR (f = 1 kHz)
’ t FACT 2N2060 2N2060A 2N2060B
SYMBOL Subgroup  CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX UNITS TEST CONDITIONS
hre 4 Small Signal Current Gain 50 150 50 150 50 150 lce=1.0mA Vee = 5.0V
hie 4 Input Resistance 10 40 10 40 10 40 kOhms le =1.0mA Vee = 5.0V
hoe 4 Output Conductance 4.0 16 4.0 16 4.0 16 pmhos  lc = 1.0mA Vee = 5.0V
hiv 4 Input Resistance 20 30 20 30 20 30 Ohms lc =1.0mA Vee = 5.0V
hre 4 Voltage Feedback Ratio 10 x10~ lc=10mA Vee = 5.0V
+ NOTE: These Numerals Apply to the Fairchild FACT Program.
* NOTE: FACT Program End-Point Measurement Parameter.
TYPICAL COMMON BASE CHARACTERISTICS
2 10 I e 1 13 .
g © hol il
E{, st j:')*— § 10 - f 12 \h\ hh’
: = S N L
; ' 1 I ; 09 \\ = N
2 o5 f 08 N\ ; 10 I~
z " \\ g0 A i
< fw O : X
g2 o N g \\ £ o8 V
g 005 hicN g 08 \\ ‘\ﬂ E o7
g 002" Vea=5 Volts E 08 {I’i: ;—;’2‘ ™ h;b g 08 _‘II?: ?::::
s Ta=25°C H g -
00ty :z 55 00 0 5 oyl l I 10 5 2 25 %% I fslf : 0 50 w150
I¢ - COLLECTOR CURRENT - mA Vcg - COLLECTOR VOLTAGE - VOLTS Tj - JUNCTION TEMPERATURE - *C
TYPICAL COMMON EMITTER CHARACTERISTICS
I g N 1 Ve =5 voms
< e 14
:_Z s &h\.e ond hre > 10!: —% Pre — ."I.,;' 2 I?= 1.0mA hre
; N hua// 210 ; hie
s [ D » \ "
; A hfe 3 09 ;
N =
g [Meo b we [/ £ \ g
g % AN z N g 10
5 N i g
& o Nihie z o1 \\\ - B sl hee
g - - Ic=10mA re 2 e
H Y}’f;:f-?"s \\\g g0 To- 25°C Foe z e
o'!(ll 02 l0.5 ] I 20 50 S 08 : 15 10 1 20 25 g!OO -50 0 50 100 - 150
I¢ - COLLECTOR CURRENT - mA Vee - COLLECTOR VOLTAGE - VOLTS Tj ~ JUNCTION TEMPERATURE - *C
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FAIRCHILD TRANSISTORS 2N2060 * 2N2060A ¢ 2N2060B

TYPICAL ELECTRICAL CHARACTERISTICS

HIGH VOLTAGE
COLLECTOR CHARACTERISTICS*

DC PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT

OUTPUT CAPACITANCE

. VERSUS REVERSE BIAS VOLTAGE

Tc¢ - COLLECTOR CURRENT - maA

I — COLLECTOR CURRENT - wA

10 T 200
ogeb—=T | | a w00 T i e
== 1] g [Vee=tov ft
= s ,ou)"" 'I[A f 160 @ LA n
| ] smh |~ /l I I - N -
| 1 2 ] g 2 3 ~N
§ 1 posom L/ / E — A oo N S
S 025 mA g o g ™N
g . _020mA ///I 3 0 T g " \\
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8 015 mA 4/ / E 1 S ~
; - : A 1
2l 010 mA 7 ) ’,,«’55 = 6.0 \\\
005 mA = K 11 ’
[ —
Ig=0
0 i |
h % W60 Ta—"t Og7 ] 6 90 020 50 0 A 50w
Veg = COLLECTOR VOLTAGE - VOLTS I¢ - COLLECTOR CURRENT - mA REVERSE BIAS VOLTAGE - VOLTS
EMITTER TRANSITION
DC PULSE CURRENT GAIN CAPACITANGE VERSUS
" VERSUS TEMPERATURE REVERSE BIAS VOLTAGE
10 v | — 100
9949"‘ ) [ u-2sc o |1c-tom Ic-0
I 5 Vee=I0V
] s w
H oelmk / /] ] / <]
£ gt // = 130 . 60 ~
3 osims |~ | £ )4 § ]
= ¥ @ =
£ o4ma |~ / ] g q
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% I ) ra— 0 % 00 1m0 01 02 %5 L0 20 5.0
Vee - COLLECTOR VOLTAGE - VOLTS Tj - JUNCTION TEMPERATURE - °C REVERSE BIAS VOLTAGE - VOLTS
COLLECTOR CUTOFF CURRENT EMITTER-BASE ON VOLTAGE
VERSUS TEMPERATURE VERSUS COLLECTOR CURRENT
10 — 50 =1 1000, ;
| am /: J ] me-ssc . Evg=sov Vee - 5 Volts
[ — 7 2 P >
s - 16[mA L~ // /s . 1o P * - e -
L) - -
E L 3 ol P e [ |
£ s i2lmh 1/ f I £ z 0 - _2512
: — 10{mA L A é - 2 T T -
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z L o8[mA | / g — H —,//
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o 2 04|mA ___.—"l 12 0.001 § 200
02|ma 3 =
1g=0 - |
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* Single family characteristics on Transistor Curve Tracer
CONTOURS OF CONSTANT GAIN CONTOURS OF NARROW ALPHA CUTOFF FREQUENCY
BANDWIDTH PRODUCT (f;) BAND NOISE FIGURE VERSUS COLLECTOR CURRENT
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FAIRCILD TRANSISTORS 2N2060 ® 2N2060A » 2N20608B

NOTES:
(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. :
(3) These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 117°C/watt (derating factor of 8.6 mW/°C) for one side; 58.3°C/watt (derating fac-
})(srt hof ;d7.2 mW/°C) for both sides. Junction to ambient thermal resistance of 350°C/watt (derating factor of 2.86 mW/°C) for one side; 292°C/watt (derating factor of 3.43 mW/°C) for
oth sides. '

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.
(5) Lowest of the two h. readings is taken as h;, for purposes of this ratio.
(6) Pulse Conditions: length = 300 us; duty cycle = 1%.

(7) The amplifier used for this measurement has a power bandwidth of 15.7 kHz and a response which rolls off 6 dB per octave where the 3 dB points are approximately at 25 Hz and 10 kHz.

IR
FAIRCHILD

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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2N2913 « 2N2914 « 2N2972 « 2N2973
NPN LOW LEVEL, LOW NOISE DIFFERENTIAL AMPLIFIERS

DIFFUSED SILICON PLANAR* TRANSISTORS

These six-terminal devices each contain two isolated high-gain, low-noise NPN double-diffused
silicon PLANAR transistors in one hermetically sealed enclosure. They are designed for use in
high performance amplifier and differential amplifier circuits requiring high-gain and low-noise at
low current levels. The 2N2913 is an exact counterpart to the 2N2972 as is the 2N2914 to the
2N2973, only differences are packages and power ratings.

ABSOLUTE MAXIMUM RATINGS [Note 1]

Maximum Temperatures
Storage Temperature
Operating Junction Temperature
Lead Temperature (Soldering, 60 sec Time Limit)

—65°C to +200°C
200°C Maximum
300°C Maximum

: 2N2913 2N2913 2N2972 2N2972
Maximum Power Dissipation 2N2914 2N2914 2N2973 2N2973
One Side Both Sides One Side Both Sides
Total Dissipation at 25°C Case
Temperature [Notes 2 & 3] 0.75 Watt 1.5 Watts 0.5 Watt 0.75 Watt
Total Dissipation at 100°C Case
Temperature [Notes 2 & 3]
Total Dissipation at 25°C Ambient

0.43 Watt 0.86 Watt  0.29 Watt 0.43 Watt

Temperature [Notes 2 & 3] 0.3 watt 0.6 Watt 0.25 Watt 0.30 Watt
Maximum Voltages and Current for Each Transistor

Veso Collector to Base Voltage 45 Volts

Vceo Collector to Emitter Voltage [Note 4] 45 Volts

Veso Emitter to Base Voltage . 6.0 Volts

Ie Collector Current 30 mA

MATCHING CHARACTERISTICS

(25°C free air temperature
unless otherwise noted)

- 2N2913  2N2914
2N2972  2N2973

Symbol Characteristics Min. Max. Min. Max. Units Test Conditions
hee DC Current Gain 60 240 150 600 le=10pA V=50V
Vee (sat) Collector Saturation Voltage 0.35 0.35 Volts Ic=1.0mA |s=0.1mA
lcso Collector Cutoff Current 10 10 nA le=0 Ves =45V
lcso (150°C) Collector Cutoff Current 10 10 wA le=0 Vee =45V
Vceo (sust) Collector to Emitter Sustain- 45 45 Volts Ic=10mA [t =0
ing Voltage [Notes 4 and 5] (pulsed)
NF Narrow Band Noise Figure [Note 6] 4.0 30 dB Ic=10pA V=50V
NF Wide Band Noise Figure [Note 7] 4.0 30 dB Ic=10pA V=50V
NOTES: . :
(1) These rgtings are limiting values above which the serviceability of any semiconductor device may be
impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low
duty cycle operations. i

(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance
of 584°C/watt (derating factor of 1.71 mW/°C) for one side; 292°C/watt (derating factor of 3.42 mW/°C)
for both sides for the 2N2913 and 2N2914. For the 2N2972 and 2N2973 junction-to-ambient thermal
resistance of 700°C/watt (derating factor of 1.43 mW/°C) for one side; 584°C/watt (derating factor of
1.71 mW/°C) for both sides.

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information
send for Fairchild Publication APP-4.
(5) Pulse Conditions: length = 300 usec; duty cycle =1%. (NOTES CONTINUED ON PAGE 4)

*Planar is a patented Fairchild process.

PHYSICAL DIMENSIONS .

.370
338

CONNECTION OkIAGRAH
Lead No. 3

Lead No. 2
Lead No. 1 . Lead No. 5
Lead No. 6

Lead No. 7

Leads are gotd plated Kovar
Package weight s 1 23 grams.

2N2913 2N2914

PHYSICAL DIMENSIONS

.230
209 DIA.

.195
‘178 DA

1030 MAX.

¥ ‘/;m
6 LEADS 500 MIN.
seow 0001

Collector
Base
Emitter

()
co

Emitter

N\ Base
046 \3/ L Collector

CONNECTION DIAGRAM
Lead No. 3

Lead No. 2
Lead No. 1 Lead No.5
Lead No. 6

Lead No. 7
BOTTOM VIEW
NOTES: All dimensions in inches
Leads are gold-plated kovar
Package weight is 0.62 gram

2N2972 2N2973

e
FAIRCHILD

SEMICONDUCTOR

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD TRANSISTORS 2N2913 @ 2N2914 ¢2N2972  2N2973

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted)

SYMBOL

CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS
hee - DC Current Gain 150 le=10mMA Ve=5.0V
hee DC Current Gain 100 ) lc = 100 ¢A Vee=5.0V
he (—=55°C)  DC Current Gain ’ 15 lc=104A  Va=50V
Vee (0n) Emitter-Base On Voltage 0.7 Volts le=01mA V=50V
Ieso Collector Cutoff Current 2.0 nA ls=0 Vee =50V
leso Emitter Cutoff Current 2.0 nA le=0 Ve =50V
Cobo Output Capacitance 6.0 pF le =0» Ve =5.0V
h High Frequency Current Gain (f = 20 MHz) 3.0 le=05mMA V=50V
hi Input Resistance (f = 1 kHz) 25 32 Ohms le=10mA V=50V
hos Outbut Conductance (f = 1 kHz) 1.0 umhos le=10mA V=50V
BVcio Collector to Base Breakdown Voltage 45 Volts lc =10 pA le=0
BVeeo Emitter to Base Breakdown Voltage 6.0 le = 10 A lce=0

Volts

I - COLLECTOR CURRENT - mA

heg - FORWARD CURRENT TRANSFER RATIO

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS

o ma

COLLECTOR CHARACTERISTICS

0.01 0.1 1.0

I - COLLECTOR CURRENT - mA

COLLECTOR CHARACTERISTICS
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VERSUS COLLECTOR CURRENT BANDWIDTH PRODUCT (f;) NARROW BAND NOISE FIGURE
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FAIRCHILD TRANSISTORS 2N2913 ® 2N2914 ® 2N2972 ¢ 2N2973

ELECTRICAL CHARACTERISTICS (25°C free air temperéture unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS
hee DC Current Gain 300 le=10mA V=50V
hee DC Current Gain 225 lc = 100 pA Vee = 5.0V
hie (—55°C) DC Current Gain 30 lc =10 kA Ve =5.0V
Ve (ON) Emitter-Base On Voltage 0.7 Volts lc=01mA V=50V
fceo Collector Cutoff Current 2.0 nA k=0 Vee =50V
leso Emitter Cutoff Current 2.0 nA le=0 Ve =50V
Cobo Output Capacitance 6.0 pF le=0 Va =50V
hye High Frequency Current Gain (f = 20 MHz) 3.0 lc=05mA V=50V
hiv Input Resistance (f = 1 kHz) 25 32 Ohms le=10mA Va=50V
hoo Output Conductance (f = 1 kHz) 1.0 umhos lc=10mA Va=50V
BVceo Coliector to Base Breakdown Voltage 45 Volts le = 10 A le=0
BVeso Emitter to Base Breakdown Voltage 6.0 Volts le = 10 #A le=0

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS

10 > 0
oS , T+ S50 -2 mA /Q\:@ py e Q\\@‘ /' T
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H P / T Ausm & / T S
K o~ «,ﬁ“\ . A &@“ . “?a.\b /
b1 - 1~ o [
s AT 7V : I \
= N AL PV e
= 4 i v 2 - <] I
: L e e ,/ 5 4;,// (e g ‘//w[%’/ //
< L—1 / s (1/ W“‘ / 8 (/ } 7 )
< z/ 'ﬁ/ // < 2 " i / < ~—r“'mm L
/ /‘ﬂ{"
- 0LmA g0 — | 1570 I 1g-0
X 5060 10 B T - B T -

< Vgg - COLLECTOR VOLTAGE - VOLTS

PULSED DG CURRENT GAIN
VERSUS COLLECTOR CURRENT

Vg - COLLECTOR VOLTAGE - VOLTS

CONTOURS OF CONSTANT
BANDWIDTH PRODUCT (f;)

Vg - COLLECTOR VOLTAGE - VOLTS

CONTOURS OF CONSTANT
NARROW BAND NOISE FIGURE

I - COLLECTOR CURRENT - mA

CONTOURS OF CONSTANT
NARROW BAND NOISE FIGURE

I - COLLECTOR CURRENT - mA

500 T 20 10K—y N
.vc[is.lov \ \ \\ \ \\ ;s
2 [z U 10 \ \ \
E a0 g [ \ \ YT ]
g ~ g SAEIAY ERAN \ NN J
2 » & T ¢ I\ s N |/
£ 2 A E | | g N
A I NN
s / 2 4] N N
o = = N v
o S S g | wee 6] N »
E g . Z, S s00 N A
£ > oS \ \«bzge; 8 e g
- d \\ \ \%_s < Veg =5V N
2 1 - =
ERS Ay - ~
ul e #2d ity 0
X TR 0.1 I 10 01 0.1 10 100 1000

I¢ - COLLECTOR CURRENT - pA
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FAIRCHILD TRANSISTORS 2N2913 ¢ 2N2914 ¢ 2N2972 » 2N2973

TYPICAL ELECTRICAL CHARACTERISTICS

(THESE CURVES APPLY TO ALL UNITS)

COLLECTOR-BASE DIODE REVERSE
CURRENT VERSUS
REVERSE- BIAS VOLTAGE
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NOTES: (Continued)

1 - FREQUENCY - MHz

10

(6) Frequency = 1000 Hz; Rs=10 kQ; 200 cycle power bandwidth. For more information send for

Fairchild Publication APP-13/2.

(7) The amplifier used for this measurement has a power bandwidth of 15.7 kHz and a response which
rolls off 6 dB per octave where the 3 dB points are approximately at 25 Hz and 10 kHz Rs = 10 kQ.
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2N2915/2N2915A - 2N2919/2N2919A

2N2974/FT2974 - 2N2978/FT2978
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS

DIFFUSED SILICON PLANAR® TRANSISTORS

FEATURES
b HIGH BREAKDOWN —- 60 VOLT LVc:o
L WIGH CURRENT GAIN AT LOW COLLECTOR CURRENT —- 60 MIN AT 10 ,A PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS
p TIGHT Vs MATCHING -- 1.5 mV MAX AT 100 nA 50 348 230,
b TIGHT Vi TRACKING --5 .V/°C MAX AT 100 xA —55°C to +125°C 30 T 19500 2090t
p BETA MATCH GUARANTEED OVER TEMPERATURE --15% MAX 125 260 030 I
FROM 100 ,A to 1.0 mA, —55°C to +125°C o 140 o 38
p LOW NOISE-- 4.0 dB MAX AT 1 kHz pane® T—m e TE
IABSOLUTE MAXIMUM RATINGS [Note 11 e NO0NT ol I
Maximum Temperatures ' e
Storage Temperature —65°C to +200°C -200
Operating Junction Temperature 200°C Maximum Emi“"_\%_'lw coectore | 050
Lead Temperature (Soldering, 60 seconds time limit) 300°C Maximum cotemn 7 TN oo %;
Maximum Power Dissipation INotes 2 and 31 2N2915 2N2974 C L
2N2915A FT2974 Emitter L., QAIEA - Emitter
2N2919 2N2978 Base Cotlsctor
2N2919A FT2978 Collector :8‘;2\-‘/g ]
One Both One Both s
Side Sides Side Sides 2
Total Dissipation , Jb
at 25°C Case Temperature 0.75W 15W 05w 0.75W (’Q ’
Total Dissipation "
at 100°C Case Temperature C43W  08W 029W  043W
Total Dissipation NOTES: Al dimensions in inches NOTES: All dimensions in inches
at 25°C Ambient Temperature 03w 05w 025W  03W P e anams Feckage worght s .55 e
Maximum Voltages and Current for Each Transistor 2N2915 2N2919 ,
IN2915A  2N2919A 2N2915/2N2915A - 2N2919/2N2919A 2N2974/FT2974 - 2N2978 /FT2978

2N2974 2N2978
F12974 FT2978

Vero Collector to Base Voltage 45Y 60V
Vero Collector to Emitter Voltage [Note 41 45V 60V
Veso Emitter to Base Voltage 6.0V 6.0V
lc Collector Current 30mA 30mA
MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
' ‘ 2N2915A 2N2915
2N2919A 2N2919
\ . F12974 2N2974
: F12978 2N2978
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS
h:z DC Current Gain Ratio {Note 5] 0.9 1.0 0.9 1.0 le = 100 A, Ve = 5.0V
hee; DC Current Gain Ratio (T, = —55°C to +125°C) 0.85 1.0 le =100 yAto 1.0 mA, Vee = 5.0V
Pieez [Note 5]
[Veg -Vse:| Base-Emitter Voltage Differential {Note 6] 2.0 5.0 mV lc=10uAt01.0mA Vee =50V
[Vees-Vees| Base-Emitter Voitage Differential [Note 6] 15 - 3.0 mV  lc = 100 uA, Vee = 5.0V
| AWV ae1-Vaea) | Base-Emitter Voltage Differential Change 04 0.8 mV e = 100 4A, Vce = 5.0V
(Ta = —55°C to +25°C) (5 xV/°C) (10 wV/°C)
| AVie, Ve | Base-Emitter Voltage Differential Change 05 1.0 mV lc =100 4A, Vee = 5.0V
(Ta = +25°C to +125°C) (5 uV/°C) (10 wV/°C)
hye High Frequency Current Gain (f = 20 MH2) 3.0 8.0 3.0 le =05mA Vee =50V
Notes on page 4 Additional Electrical Characteristics on page 2 * Planar is a patented Fairchild process.
b
FAIRCHILD
e
SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT GORPORATION
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2N2915/2N2915A - 2N2919/ 2N2919A -2N2974/FT2974 -2N2978/FT2978

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

(FORHIGHER CURRENT GAIN DEVICES REFER TO 2N2916 DATA SHEET) 2N2915 2N2919
2N2915A 2N2919A
2N2974 2N2978
F12974 F12978
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS
hee Dc Current Gain 150 150 lc=1.0mA Vee = 5.0V
hee Dc Current Gain 100 100 lc = 100 KA Vee = 5.0V
hee Dc Current Gain 60 240 60 240 le =104 Vee = 5.0V
hee (—55°C)  Dc Current Gain 15 15 le =10 4A Vee = 5.0V
Vee (sat) Collector Saturation Voltage 0.35 0.35 Volts le =1.0mA ls = 0.1 mA
Vee (ON) Emitter-Base ON Voltage 0.7 0.7 Volts le = 0.1mA Vee =50V
lcso Collector Cutoff Current 10 2.0 nA le = Ves =45V
leeo (150°C)  Collector Cutoff Current 10 10 pA le= Ve =45V
leeo Collector Cutoff Current 2.0 2.0 nA ls = Vee = 5.0V
leso Emitter Cutoff Current 2.0 2.0 nA lec = Ves =50V
obo Output Capacitance (f = 140 kHz) 6.0 6.0 pF =0 Ves =50V
hib Input Resistance (f = 1.0 kHz) 25 32 25 32 Ohms  lc=1.0mA Ves = 5.0V
ob Output Conductance (f = 1.0 kH2) 1.0 1.0 gmhos  lc = 1.0mA Ves = 50V
BVcio Collector to Base Breakdown Voltage 45 60 Volts e = 104A le=0
Veeo (sust) Collector to Emitter Sustaining Voitage 45 60 Volts le = 10mA ls=0
(pulsed) [Notes 4 and 71
BVeso Emitter to Base Breakdown Voltage 6.0 6.0 Volts le=104A le=0
NF Narrow Band Noise Figure (f = 1.0 kHz) 4.0 4.0 dB le=10,A Vee = 5.0V
: Rs = 10 k2, PBW = 200 Hz,
NF Wide Band Noise Figure (f = 10Hz to 10 kHz) 4.0 4.0 dB le = 10 uA ce = 5.0
) Rs = 10k PBW = 15.
Ciso Input Capacitance- (f = 1.0 MHz) 2N2915A « FT2974 10  2N2919A « FT2978 10 pF le=10 Ves = 05V

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS *
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2N2915/2N2915A - 2N2919/2N2919A- 2N2974/FT2974-2N2978/FT2978

TYPICAL ELECTRICAL CHARACTERISTICS
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2N2915/2N2915A - 2N2919/2N29-19A~ 2N2974/FT2974-2N2978,/FT2978

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR-BASE DIODE REVERSE

CURRENT VERSUS COLLECTOR-BASE DIODE REVERSE BASE-EMITTER ON VOLTAGE
REVERSE BIAS VOLTAGE CURRENT VERSUS TEMPERATURE VERSUS COLLECTOR CURRENT
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NOTES:

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum_junction temperature of 200°C and junction to ambient thermal resistance of 584°C/watt (derating factor of 1.71 mW/°C) for one side; 350°C/watt
(derating factor of 2.86 mW/°C) for both sides for the 2N2915, 2N2915A, 2N2919, and 2N2919A. For the 2N2974, FT2974, 2N2978, and FT2978, junction to ambient thermal resistance
of 700°C/watt (derating factor of 1.43 mW/°C) for one side; 584°C/watt (derating factor of 1.71 mW/°C) for both sides.

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.
(5) Lowest of two h, readings is taken as h, for purposes of this ratio.

(6) Absolute values.

(7) Pulse Conditions: length = 300 us; duty cycle = 1%.

iy
FAIRCHI
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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2N2916/2N2916A - 2N2920/2N2920A

2N2975/FT2975 - 2N2979/FT2979
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS

DIFFUSED SILICON PLANAR TRANSISTORS

o HIGH BREAKDOWN — 60 VOLT LVceo '
PHYSICAL DIMENSIONS PHYSICAL DIMENSION
e HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT — 150 MIN AT 10 .A o s
e TIGHT Vs MATCHING — 1.5 mV MAX AT 100 A 338 pia, 335 2300,
o TIGHT Ve: TRACKING —5 ,V/°C MAX AT 100 xA —55°C to +125°C i 19%0m 209
e BETA MATCH GUARANTEED OVER TEMPERATURE — 15% MAX s 260 030 ZIO
FROM 100 «A to 1.0 mA, —55°C to 4-125°C sonting - . MAX. 170
o LOW NOISE — 3.0 dB MAX AT 1 kHz Plane T Plane. JM[H"—T
* Planar is a patented Fairchild process. & LEADS 1.5 MIN 6 LEADS 500 MIN.
DIA.
ABSOLUTE MAXIMUM RATINGS [Note 11 s TN siton [0
Maximum Temperatures 200
Storage Temperature —65°C to +200°C Emitter— 100
Operating Junction Temperature 200°C Maximum c‘,.:::, VRN Collector L o0s0
Lead Temperature (Soldering, 60 seconds time limit) 300°C Maximum L | hA) Eminer /ﬁ
Maximum Power Dissipation [Notes 2 and 31 2N2916 2N2975 \ \ A&/ —Emitter Emitt
2N2916A FT2975 g NS Base Base
2N2920 2N2979 Collector 046 | Collector
2N2920A F12979 0% 0%
One Both One Both "
Side  Sides  Side Sides ij
Total Dissipation 2 CQ’
at 25°C Case Temperature 0.75W 15W 05W 0.75W d
Total Dissipation ’
at 100°C Case Temperature 043W 08W 029W  043W NOTES: At s s
Total Dissipation e s Package waight s 0.55 g
at 25°C Ambient Temperature 03W  05W  025W 03W P s
Maximum Voitages and Current for Each Transistor %3}& ::ggggA 2N2916/2N2916A - 2N2920,/2N2920A 2N2975/FT2975 - 2N2979/FT2979
2N2975 2N2979 '
F12975 F12979
Veso Collector to Base Voltage 45V 60V
Vero  Collector to Emitter Voltage [Note 4] 45V 60V
Veso Emitter to Base Voltage 6.0V 6.0V
lc Collector Current 30mA 30mA
MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
g 2N2916A 2N2916
2N2920A 2N2920
F12975 2N2975
F12979 2N2979
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS
'E:'{ DC Current Gain Ratio [Note 51 0.9 1.0 0.9 1.0 lc = 100 yA, Vee = S.b\l
FE1 nc[ gu{reg]t Gain Ratio (T, = —55°C to +125°C)  0.85 1.0 =100 4Ato 1.0 mA, Ve: = 5.0V
ote
| V:::-Vm-l Base-Emitter Voltage Differential [Note 6] 2.0 5.0 mV Ato 1.0 mA VcE =50V
wei-Vaea | Base-Emitter Voltage Differential [Note 6] 15 3.0 mV Ic = 1 d‘ ¢A, Vee = 5.0
AlViei-Vee2) Base-Emitter Voltage Differential Change 04 0.8 mV  lc = 100 gA, Ve = 5.0 V
(Ta = —55°C to +25°C) (5 uV/°C) (10 MV/ °C)
AVeei-Vee2) Base-Emitter Voltage leferentml Change 0.5 1.0 lc = 100 A, Ve = 5.0V
(Ta = +25°C to +125°C) (5 uV/°C) (10 xV/°C)
hte High Frequency Current Gain (f = 20 MH2) 8.0 = 05mA, Ve =5.0V
Notes on page 4 Additional Electrical Characteristics on page 2
P
FAIRCHILD
Feaiama @ s

SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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| 2N2916/2N2916A - 2N2920/2N2920A *2N2975/FT2975 - 2N2979/FT2979

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

(FOR LOWER CURRENT GAIN DEVICES REFER TO 2N2915 DATA SHEET) 2N2916 2N2920
- 2N2916A 2N2920A
2N2975 2N2979
) FT2975 F12979
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS
hee DC Current Gain 300 300 le =1.0mA Vee = 5.0V
hee DC Current Gain 225 225 le = 100 4A Ve: = 5.0V
hee DC Current Gain 150 600 150 600 lc =10 Vee = 5.0V
hee (—55°C)  DC Current Gain 2N2916A « FT2975 40 40 le = 10 A Ve: = 5.0V
hee (—55°C)  DC Current Gain ' le = 10 4A Vee = 5.0V
Ve: (sat) Collector Saturation Voltage 0.35 0.35 Volts le=1.0mA le = 0.1 mA
Vie (ON) Emitter-Base ON Voltage 0.7 0.7 Volts lc = 0.1mA Vee =5.0V
lcso Collector Cutoff Current 10 2.0 nA e = Ves =45V
leso (150°C)  Collector Cutoff Current 10 10 uh le=0 Ves = 45V
lceo Collector Cutoff Current 2.0 2.0 nA ls=10 Vee = 5.0V
leso Emitter Cutoff Current 2.0 2.0 nA le=10 Ve =5.0V
Cobo. Output Capacitance (f= 140 kHz) 6.0 6.0 pF le = ( Ver = 5.0V
his Input Resistance (f= 1.0 kHz) 25 32 25 32 Ohms lc=1.0mA Ves = 5.0V
hob Output Conductance (f = 1.0 kHz) 1.0 1.0 pmhos  lc = 1.0mA Ve = 5.0V
BVcio Collector to Base Breakdown Voltage 45 60 Volts lc = 10 uA le=0
Veeo (sust) Collector to Emitter Sustaining Voitage 45 60 Volts le = 10 mA ls=0
(pulsed) {Notes 4 and 7]
BVeso Emitter to Base Breakdown Voltage 6.0 6.0 Volts le =10 gA le=0
NF Narrow Band Noise Figure 3.0 3.0 dB lc =10 4A Vee = 5.0V
(f = 1.0 kH2 PBW = 200 Hz Rs = 10k
NF Wide Band Noise Figure - 3.0 3.0 dB lc =10 4A Vee = 5.0V
(f =10Hz to 10 kH2) PBW = 15.7 kHz Rs = 10ka
Cibo Input Capacitance (f = 1.0 MH2) 2N2916A » FT2975 10  2N2920A o FT2079 10 pF le=0 Ve = 0.5V

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR CHARACTERISTICS
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2N2916/2N2916A - 2N2920/2N2920A - 2N2975/FT2975 - 2N2979/FT2979

TYPICAL ELECTRICAL CHARACTERISTICS
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2N2916/2N2916A - 2N2920/2N2920A - 2N2975/FT2975- 2N2979/FT2979

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR-BASE DIODE REVERSE

CURRENT VERSUS - COLLECTOR-BASE DIODE REVERSE BASE-EMITTER ON VOLTAGE
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NOTES:

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 584°C/watt (derating factor of 1.71 mW/°C) for one side; 350°C/watt
(derating factor of 2.86 mW/°C) for both sides for the 2N2916, 2N2916A, 2N2920, and 2N2920A. For the 2N2975, FT2975, 2N2979, and FT2979, junction to ambient thermal resistance
of 700°C/watt (derating factor of 1.43 mW/°C) for one side; 584°C/watt (derating factor of 1.71 mW/°C) for both sides.

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2,
(5) Lowest of two h readings is taken as heg, for purposes of this ratio.

(6) Absolute values.

(7) Pulse Conditions: length = 300 us; duty cycle = 1%.
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2N2917 - 2N2918 - 2N2976 - 2N2977
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS

DIFFUSED SILICON PLANAR* TRANSISTORS

eBETARATIO ........ E = 20% (MAX) AT 100 A

hFEZ
oV MATCH ......... Vi, -Vaeo| = 5.0 mV (MAX) AT 100 zA
' ‘v,,e,-v,,Ez = 10 mV (MAX) FROM 10 zA
o Vy. TRACKING . ...... AVge =20 V/°C (MAX) AT 100 1A
o BREAKDOWN VOLTAGE . . . LVco =45 V (MIN)

eLOWNOISE. ........ NF = 3.0 dB (MAX) WIDE BAND AND AT

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

Storage Temperature

Operating Junction Temperature

Lead Temperature (Soldering, 60 second time limit)
’ 2N2917

Maximum Power Dissipation (Notes 2 and 3) 2N2918

Total Dissipation at 25°C Case Temperature 0.75 Watt
at 100°C Case Temperature 0.43 Watt
at 25°C Ambient Temperature 0.3 Watt

Maximum Voltages and Current for Each Transistor

T0 1.0 mA
1.0 kHz
—65°Cto 4-200°C
200°C Maximum
300°C Maximum
2N2917 2N2976 2N2976
2N2918 2N2977 2N2977
ONE SIDE- BOTH SIDES ONE SIDE BOTH SIDES
1.5 Watts 0.5 Watt 0.75 Watt
0.86 Watt ~ 0.29 Watt  0.43 Watt
0.6 Watt 0.25Watt  0.30 Watt
Veso Collector to Base Voltage 45 Volts
Vero Collector to Emitter Voltage (Note 4) 45 Volts
Veso Emitter to Base Voltage 6.0 Volts
lc ' Collector Current 30 mA

MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperaturé unless otherwise noted)

PHYSICAL DIMENSIONS

.370
335

335 -
3050

125
009

sening L[l

P
S8

Plane |

W mon T

CONNECTION DIAGRAM
Lead No. 3

Lead No. 2
Lead No. 1
Lead No. 5
Lead No. 6
Lead No. 7
OM VIEW
NOTES  All dimensions in inches
Leads are gold-plated Kovar
Package weight s 1 23 grams.

2N2917 * 2N2918

2N2917  2N2918
,  2N2976  2N2977
SYMBOL CHARACTERISTICS - MIN. 'MAX. MIN. MAX. UNITS TEST CONDITIONS
:fﬂ DC Current Gain Ratio (Note 5) 08 10 08 10 lc =100 A Vee=5.0V
FE2 :
[Vggi-Vge,|  Base-Emitter Voltage Differential (Note 6) 10 100 mVic=104A Vee=5.0V
. to1.0mA
Vo, Vge,|  Base-Emitter Voltage Differential (Note 6) 5.0 50 mVIc=100pA V=50V
A(Vge,Vge,)| Base-Emitter Voltage Differential Change 1.6 16 mVIio=100pA V=50V
(T, =—55°Cto +25°C) (20 uV/°C) (20uV/°C) :
| A(Vge,-Vge,) | Base-Emitter Voltage Differential Change 20 20 mVIc=100p,A V=50V
(T, = +25°Cto +125°C) (20 uV/°C) (20uV/°C)
NF Narrow Band Noise Figure (f = 1.0 kHz) 4.0 30 dB Ic=104A Ve =5.0V
BW=200Hz Ry=10kQ
NF Wide Band Noise Figure (f = 15.7 kHz) 4.0 30 dB I =10.A Vee =50V
: 3 dB pts @ 25 Hz & 10 kHz
R = 10 kQ

PHYSICAL DIMENSIONS

230
DIA.
195 - -209
1780
.030 MAX. -210
30 MAX 219

rJJJ-"‘"‘U 5OOTMIN.
g 00

Collector
Base
. Emitter

Emitter
Base
Collector

048
.028

CONNECTION DIAGRAM
Lead No. 3

Lead No. 2
Lead No. 1 Lead No.5
- Lead No. 6

Lead No. 7
BOTTOM VIEW
NOTES: All dimensions in inches
Leads are gold-plated kovar
Package weight is 0.62 gram

Notes on page 4

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD TRANSISTORS 2N2917 - 2N2976

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature‘ unless otherwise noted)

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS
hee DC Current Gain 150 lc =10mA Ve =50V
hee DC Current Gain 100 lc =100 xA Ve =50V
hee DC Current Gain 60 240 lc=104A Ve =50V
heg(—55°C) DC Current Gain 15 lc =104A Vee=5.0V
Ve(sat) Collector Saturation Voltage 0.35 Volts lc=10mA lg=0.1mA
Vge(on) Emitter-Base On Voltage 0.7 Volts lc =0.1mA Ve, =50V
leso Collector Cutoff Current : 10 nA =0 Vg =145V
1cso(150°C) Collector Cutoff Current 10 LA = Vg =45V
lceo Collector Cutoff Current 20 nA lg=0 Ve =50V
lego Emitter Cutoff Current 2.0 nA Ic=0 Vgg =50V
Cobo Output Capacitance 6.0 pF le=0 Vg =50V
he,  High Frequency Current Gain (f = 20 MHz) 3.0 lc=05mA Vee=5.0V
hiy, Input Resistance (f = 1 kHz) _ 25 32 Q lc=10mA Veg =5.0V
hop Output Conductance (f = 1 kHz) 1.0 pmhos lc=10mA Vg =50V
BVeso Collector to Base Breakdown Voltage 45 Volts lc =10 4A le=0
Veeo(sust) Collector to Emitter Sustaining Voltage ° 45 Volts lc=10mA Ig=0
(pulsed, notes 4 and 7) .
BVgzo Emitter to Base Breakdown Voltage 6.0 Volts le=104A le=0
TYPICAL ELECTRICAL CHARACTERISTICS
COLLECTOR CHARACTERISTICS » _ COLLECTOR CHARACTERISTICS : o COLLECTOR CHARACTERISTICS
0 %‘/ - e o7 Y r‘-'zs"c ,mmma | / Ta- 100°C
0 ma L & Y S0 mA &
: 5 y T e 3 'Jé F= 7
B P A4 4D / ¢ A
< - v / H L~ 3 // /
& 6 Q\')““ & 6 0 ob g &
& 2 4 sy : /’ = 9
5 <= £ [ v g
g e P e g Lo sh ] / § 7
3 a L~ // g P /7 8 by mA
© o oA K g - - 3’ :
o i T ==t |
- [ l 1g-0 1g=0
0 2 ] 60 % b 2 [] 60 8 ¢ 2 ] 60 ]
Vg - COLLECTOR VOLTAGE - VOLTS Vg - COLLECTOR VOLTAGE - VOLTS Vcg - COLLECTOR VOLTAGE - VOLTS
PULSED DC CURRENT GAIN CONTOURS OF CONSTANT CONTOURS OF CONSTANT
VERSUS COLLECTOR CURRENT BANDWIDTH PRODUCT (f;) NARROW BAND NOISE FIGURE
00—TTTTT 2 0 - . 10k ) N
.5, 1
o [Hzd _ NI RIATNNNSS ANNNEHANN
g > 7 5 k ‘ \ N A RHNAN )
% 200 / o 1 \ \[2° @?\ .9 \N’\\
£ / ERRVRLNMRYELL Sa\S § NNAN
Em 5 1 NS N~
3 U g 1 4 7 & NF (dB) ’\ \ NU Ry
g 2 k \ \ / g W NN
g o ) ‘;;05 ‘\ . 27 $ N N A
":, so—1 >«->M \_ N LA o 00 |- Ve "5V ™ i
< N Ty : 55°C :;;::;m-mm AN
0 0.1 11 100 A
0.00! 0.01 0.1 10 0.01 0.1 1 10 1 10 100 1000
Ig - COLLECTOR CURRENT - mA I - COLLECTOR CURRENT - mA I - COLLECTOR CURRENT - pA
CONTOURS OF CONSTANT WIDE BAND NOISE FIGURE
NARROW BAND NOISE FIGURE ' VERSUS SOURCE RESISTANCE
o \\ N N ? ch"”T( I I
sx \\ \ N ' | Power Bandwidth of 15.7 kit
g \ : N
2 & 6 X NS
=N N N :
2 N (d8) \\ N—V ) g \ \.
8 4 <
g 500 \\ N f . NN | v .
< | Vee*sV YN A 2 \ W
bl FT™ N NS
Bandwidth * kiz Ny Ic T
mo.m 0. 10 10 0l k 2k Sk 10k 20k 50k 100k
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FAIRCHILD TRANSISTORS 2N2918 - 2N2977

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS
hee DC Current Gain 300 lce=10mA Ve =50V
hee DC Current Gain 225 lc =100 ¢A Vee =50V
hee DC Current Gain 150 600 lc =10 4A Vee =50V
hee(—55°C) DC Current Gain 30 lc =104A Vee=50V
Vei(sat) Collector Saturation Voltage 0.35 Volts Ic=10mA Ig = 0.1 mA
Vge(on) Emitter-Base On Voltage 0.7 Volts Ic=01mA Ve =50V
lceo Collector Cutoff Current 10 nA le=0 Vg =45V
1c5o(150°C) Collector Cutoff Current 10 uA le= Veg =45V
lceo Collector Cutoff Current 20 nA lg=0 Ve =50V
leso Emitter Cutoff Current 20 nA le=0 Vg =50V
Cobo Output Capacitance 6.0 pF le=0 Veg =50V
hye High Frequency Current Gain (f = 20 MHz) 3.0 lc=05mA Vee =50V
hy Input Resistance (f = 1 kHz) 25 32 Q lc=1.0mA Vg =50V -
hop Output Conductance (f = 1 kHz) 1.0 umhos lc=10mA Vg =50V
BVepo Collector to Base Breakdown Voltage 45 Volts Ic=104A lg=0
Vego(sust) Collector to Emitter Sustaining Voltage 45 Volts lc=10mA lg=0
(pulsed, notes 4 and 7)
BVgso Emitter to Base Breakdown Voltage 6.0 Volts le=104A lc=0
TYPICAL ELECTRICAL CHARACTERISTICS
COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS- COLLECTOR CHARACTERISTICS
10 > T 10, T 10, T
-leAI .@}V | Tarsse VAW Y | e & / Ty 00°C
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| i FAIRCHILD TRANSISTORS 2N2917 +.2N2918 « 2N2976 + 2N2977

COLLECTOR-BASE DIODE REVERSE

CURRENT VERSUS COLLECTOR-BASE DIODE REVERSE
REVERSE BIAS VOLTAGE CURRENT VERSUS TEMPERATURE
01— 1000 —
HERT T Evg-ev T
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COLLECTOR SATURATION VOLTAGE OUTPUT CAPACITANCE VERSUS
VERSUS COLLECTOR CURRENT REVERSE BIAS VOLTAGE
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TYPICAL ELECTRICAL CHARACTERISTICS
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NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 584°C/Watt (derating factor of 1.71 mW/°C) for one side; 292°C/Watt
(derating factor of 3.42 mW/°C) for both sides for the 2N2917 and 2N2918. For the 2N2976 and 2N2977 junction to

of 1.43 mW/°C) for one side; 584°C/Watt (derating factor of 1.71 mW/°C) for both sides.

e

t thermal resist:

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4.

(5) Lowest of two h. readings is taken as h;, for purposes of this ratio.
(6) Absolute values.
(7) Pulse Conditions: length = 300 us; duty cycle = 19%.
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2N2980 - 2N2981 - 2N2982
NPN DIFFERENTIAL AMPLIFIERS

DIFFUSED SILICON PLANAR* TRANSISTORS

These six-terminal devices each contain two isolated high-gain NPN double-diffused silicon PLA-
NAR transistors in one hermetically sealed enclosure. They are designed for use in high-perform-

ance differential amplifier circuits.

ABSOLUTE MAXIMUM RATINGS [Note 1]

Maximum Temperatures

Storage Temperature

Operating Junction Temperature

Lead Temperature (Soldering, No Time Limit)
Maximum Power Dissipation

Total Dissipation at 25°C Case Temperature
[Notes 2 and 3]

at 100°C Case Temperature
[Notes 2 and 3]

at 25°C Ambient Temperature
[Notes 2 and 3]

Maximum Voltages and Current for Each Transistor

Veio  Collector to Base Voltage

Vco  Collector to Emitter Voltage [Note 4]
Vo  Emitter to Base Voltage

Ie Collector Current

ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise nated)

PHYSICAL DIMENSIONS

230
}gg o ‘209 DIA.
’0
1030 MAX. :fio
—65°C to 300°C ! uu‘l SOOTMlN
+200°C Maximum it [I][Im ' '
+300°C Maximum i D
One Side Both Sides —100
0.5Watt  0.75 Watt o0
0.29 Watt  0.43 Watt Emitter
Base
0.25 Watt  0.30 Watt Coltector
100 Volts CONNECTION DIAGRAM
60 VOItS Lead N(l)-e;d 3
76(())(\;0“: Lead No.’l ‘%ﬂ Lead No.5
m - Lead No. 6

Lead No. 7
BOTTOM VIEW
NOTES: Alt dimensions in inches
Leads are gold-piated kovar
Package weight 15 0.62 gram

2N2980 2N2981 2N2982
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS
hee DC Current Gain Ratio 09 1.0 08 10 09 1.0 lce=100 yA Ve:=5.0V
e, [Note 5]
b DC Current Gain Ratio 09 1.0 lce=10mMA V=50V
hee, [Note 5]
| Vise1=Vie: | Base-Emitter Voltage 3.0 15 5.0 mV le=100 gA Vee=5.0V
Differential
| Vg1~ Ve | Base-Emitter Voltage 5.0 mV le=10mA V=50V
Differential
A(Veei-Vee) Base-Emitter Voltage 10 25 15 w/°C lce =100 yA Vee=5.0V
Differential Change i
(Ta= —55°C to +25°C
or +25°C to +125°C)
NF Narrow Band Noise Figure 8.0 dB lce=03mMA V=10V
(f = 1.0 kHz) BW.=200Hz R;,=510Q
NF Broad Band Noise Figure 8.0 dB lce=0.3mA V=10V
(f = 25 Hz to 10 kHz) B.W. = 15.7 kHz R; = 1.0 kQ

(See notes on back page)
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ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise specified)

2N2980 %ngggé
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
hee DC Pulse Current Gain [Note 6] 50 100 150 50 125 200 lce=10mA V=50V
he: DC Current Gain 40 80 120 lc=10mA V=50V
hee DC Current Gain 30 60 20 25 60 150 lce = 100pA Vee=5.0V
hee DC Current Gain 25 50 75 15 50 lc = 10KA Vee =5.0V
Vee (sat) Base Saturation Voltage 0.7 0.9 0.7 0.9 \Volts lc = 50 mA s = 5.0 mA
Ve: (sat) Collector Saturation Voltage 035 1.2 0.35 1.2 Volts lc = 50 mA Is = 5.0mA
leso Collector Cutoff Current 04 20 0.4 10 nA le=0 Ver= 80V
lcso (150°C) Collector Cutoff Current 1.3 10 1.3 15 A le = Vee = 80V
BVcso Collector to Base Breakdown 100 100 Volts  lc = 1004A =0
Voltage
Vceo (sust)  Collector to Emitter Sustaining 60 60 Volts  Ic =30 mA lb=0
Voltage [Notes 4 and 6] (puised) .
BVeeo Emitter Breakdown Voltage 7.0 7.0 Volts le=0 le = 100 pA
leso Emitter Cutoff Current 0.1 2.0 0.1 10 nA le=0 Vs =50V
hy. High Frec(q)uency Current Gain 3.0 5.0 25 5.0 lc =50mA V=10V
(f = 20 MHz)
Covo Output Capacitance 8.0 12 15 8.0 12 15 pF le=0 Ve =10V
Cre Emitter Transition Capacitance 30 60 85 30 60 85 pF le=0 Ves = 0.5V
SMALL SIGNAL CHARACTERISTICS (f = 1 kHz)
2N2981
2N2980 2N2982
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS
h¢. Small Signal Current Gain 50 80 150 40 125 200 le=1.0mA V=50V
hie Input Resistance 1.25 23 50 1.0 6.0 kohms lc=10mA V=50V
hee Output Conductance 50 9.0 20 30 umhos Ilc=10mA V=50V
his Input Resistance 20 27 30 20 27 30 Ohms Ilc=10mA V=50V
heow Output Conductance 0.1 05 01 02 05 gmhos Ilc=10mA V=50V
he Voltage Feedback Ratio 3.0 09 3.0 x10* le=10mA V=50V
TYPICAL COMMON BASE CHARACTERISTICS
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TYPICAL COMMON EMITTER CHARACTERISTICS
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TYPICAL ELECTRICAL CHARACTERISTICS

HIGH VOLTAGE
COLLECTOR CHARACTERISTICS*

DC PULSE CURRENT GAIN
VERSUS COLLECTOR CURRENT

OUTPUT CAPACITANCE
VERSUS REVERSE BIAS VOLTAGE
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01 {mA 1 w /|
15=0 = Ve .
) 20 0 60 80 100 R T— 0 50 100 150 01 0.2 0.5 L0 20 5.0
Veg = COLLECTOR VOLTAGE - VOLTS Tj - JUNCTION TEMPERATURE - °C REVERSE BIAS VOLTAGE - VOLTS
COLLECTOR CUTOFF CURRENT EMITTER-BASE ON VOLTAGE
VERSUS TEMPERATURE VERSUS COLLECTOR CURRENT
10 — 50— —
20 °h \8[mA ///f , Ta=-55°C - :Vlcs =]BO\|/ VCEI= 5\}0"5
— 2 y. g
2 LT /L, : ze T e
' b e 5 ~
- - DL / ﬁ g // g Il | —
§ . Lt e // // N 0.1 ; —’T—f [ tet1
3 1 P g Z § "]
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0 20 40 60 80 100 00001, 50 75 100 125 150 o 0501 05 10 50 10
Vee - COLLECTOR VOLTAGE - VOLTS Tj - JUNCTION TEPERATURE - °C I¢ - COLLECTOR CURRENT - mA
*Single family characteristics on Transistor Curve Tracer.
CONTOURS OF CONSTANT GAIN CONTOURS OF NARROW ALPHA CUTOFF FREQUENCY
BANDWIDTH PRODUCT (f,) BAND NOISE FIGURE VERSUS COLLECTOR CURRENT
z AN\, 1T o AN | oo T
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T % S sk} f=1kh AN 13, o
w G% KA v [BW.=200 He N N\ ]
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2N2980 » 2N2981 « 2N2982 FAIRCHILD TRANSISTORS

+225V +225V 10° -y
== Re = 0.05Re (opt)
S5k Q S5k Q
3 BZ62V B62V $250k
[T woor [ S|
o e P ey =~ ""*"1' Rin
o————i—-KZN(Z/S)SO ——-I»—_-( 2N2981 : - 2N(2/9)80>:———° ohms
! V2 Jn IO ] o
T zoke | o0k |
3500 2500
Iy =2.ImA
-225V
THE IMPROVED DIFFERENTIAL AMPLIFIER INPUT RESISTANCE AS A FUNCTION OF g
USING THE THREE-TRANSISTOR BLOCK. FOR R. = R. (OPT.) AND R. = .05 R. (OPT.)
+22.5V

== Re = Re {0pt)

19999 T t
e L0PL
| ~= R¢ = 0'05 Re (0pt)

_____E E’lOOkSZ .
SP8307 S \
_____ ol \\
9 ~~~~\\ \
2100 0 S~ The—al
) =~ 1 o ~4
s 28108 g0, e
*6.2 Volt Zener plus two
forword biased junctions. Oloo 'OI Ioz '03
-225V 9
THE IMPROVED DIFFERENTIAL AMPLIFIER NORMALIZED GAIN, g., AS A FUNCTION of g (g = R./R.) FOR
USING THE TWO-TRANSISTOR BLOCK. R. = R.(OPT.) AND R. = .05 R, (OPT.)

For additional information on these and other differential amplifier circuits see Fairchild TP-16, APP-23, APP-45, and APP-60.

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation.

(3) These ratings give a maximum junction temperature of 200°C and junction-to-case thermal resistance of 350°C/watt (derating factor of 2.86
mW/°C) for one side; 233°C/watt (derating factor of 4.3 mW/°C) for both sides. Junction-to-ambient thermal resistance of 700°C/watt (de-
rating factor of 1.43 mW/°C) for one side; 583°C/watt (derating factor of 1.72 mW/°C) for both sides.

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4.
(5) Lowest of the two h, readings is taken as h, for purposes of this ratio.
(6) Pulse Conditions: length = 300 usec; duty cycle = 1%.
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2N3423 - 2N3424
NPN LOW-NOISE, SENSE AND HIGH FREQUENCY
DIFFERENTIAL AMPLIFIERS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

eBETAMATCH ............ 109 AT 3.0 mA
© Vg DIFFERENTIAL . . ....... 5.0 mV (MAX) AT 3.0 mA PHYSICAL DIMENSIONS
® Vg DIFFERENTIAL TRACKING . . . 20 pV/°C (MAX) AT 3.0 mA, —55°C T0+125°C 370
L 600 MHz (MIN) AT 4.0 mA $asom. ‘
oNF L. 3.5 dB (TYP) AT 60 MHz ‘ I
.125 .260
.009 .240
Seating HH
Plane ]_
ABSOLUTE MAXIMUM RATINGS (Note 1) 6 LEADS L5 W,
Maximum Temperatures 01950 I][l n [m
Storage Temperature —65°Cto 4-200°C :
Operating Junction Temperature 200°C Maximum
Lead Temperature (Soldering, 60 second time limit) 300°C Maximum
Maximum Power Dissipation (Notes 2 and 3) One Side Both Sides
Total Dissipation at 25°C Case Temperature 0.6 Watt 1.2 Watt
at 100°C Case Temperature 0.25 Watt 0.5 Watt
at 25°C Ambient Temperature 0.3 Watt 0.45 Watt
Maximum Voltages and Current g::;gi
Veso Collector to Base Voltage 30 Volts
Vero Collector to Emitter Voltage (Note 4) 15 Volts
Veso Emitter to Base Voltage 3.0 Volts
Ic Collector Current 50 mA
Veicz Collector, to Collector, Voltage 200 Volts NOTES: Al cimensionsininches
Voltage rating any lead to case =200 Volts Packags wor s 127 s
MATCHING CHARACTERISTICS (25°C Free-Air Temperature unless otherwise noted)
' 2N3423 2N3424
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS
:ﬂ DC Current Gain Ratio (Note 5) 0.8 1.0 0.9 1.0 le=30mA V=30V
FE2
| Vee: - Veez | Base-Emitter Voltage Differential 10 5.0 mV lc=30mA V=30V
|AWVgg; - Vego) | Base-Emitter Voltage Differential Change 3.2 1.6 mV lc=30mA V=30V
(T, = —55°Cto 25°C) - (40 uV/°C) (20 uV/°C)
|AVgg, - Vea) | Base-Emitter Voltage Differential Change 4.0 20 mV lc=30mA V=30V
(T, =25°Ct0 125°C) (40 uV/°C) (20 uV/°C)

Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.

Notes on page 4
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FAIRCHILD TRANSISTORS '2N3423 - 2N3424

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

Ve - COLLECTOR VOLTAGE - VOLTS

Vg - COLLECTOR VOLTAGE - VOLTS

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS
hee DC Current Gain 20 lc=30mA Ve =10V
hee DC Current Gain 20 200 lc =3.0mA Ve =30V
BVero Collector to Base Breakdown Voltage 30 lc = 1.0¢A lg=
BVeso Emitter to Base Breakdown Voltage 3.0 le=0 le=104A
Veeo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 6) 15 ‘ lc=3.0mA lg=0
Vce(sat) Collector Saturation Voltage 04 Volts lc=10mA lg=10mA
Vge(sat) Base Saturation Voltage 1.0 Volts lc=10mA lp=10mA
lcso Collector Cutoff Current 10 nA le= Vg =15V
lcpo(150°C) Collector Cutoff Current 1.0 ¢A lg=0 - V=15V
leso Emitter Cutoff Current 10 kA lc=0 Veg=3.0V
h, High Frequency Current Gain 6.0 12 lc =40mA, Vo =10V, f = 100 MHz
Cobo Common-Base Output Capacitance 17 pF lg=0 Vg =10V
Cobo Common-Base Output Capacitance 3.0 pF lg=0 Vg =0
Cibo Common-Base Input Capacitance 20 pF lc=0 Vg =05V
R.(h;,) Real Part of Common-Emitter Input Impedance . 45 Q lc =3.0mA Ve =3.0V f =350 MHz
NF Noise Figure 3.5(Typ.) dB Ic=10mA Vee =60V
f = 60 MHz, R, = 4000
TYPICAL COLLECTOR CHARACTERISTICS*
10 —7 10 T 10 -
/\z:e\)/ | TwC L@‘:{‘ﬂ‘“] r | T-sc “%:'/ Tp = -55°C
s R ., I b " // w5 T 1Y,
b /r//ﬁ::/ ,// ;//lh ‘ //\J\‘\k - /At L f%,/ g am
e o= d /i g s i g e ]
g ¢ e > g ¢ s 4 £ 6.0
3 s /] s 2 A | e T
g A e ol g g |/ /] g = 7 ]
g 4y =T g 4 i 8 a0l 0
g Ea=eal g M lew 1 /1] E R e i
o T TP / = N
=, 0mA_|— A 'o 2 oamA o, 1 0.06mA_|_A
- :‘m: ol - - 02 mA 1/ *0 0.04mA //
4 - me 1o =0 N Ig=0 X ] -
T 12 16 —— 4 12 2 N — L:':_% 11/ 1: \zo

Vg - COLLECTOR VOLTAGE - VOLTS

Igo - COLLECTOR TO BASE CURRENT - mA

COLLECTOR-BASE DIODE REVERSE
CURRENT VERSUS TEMPERATURE

b ——
- Veg = 15V A

10 A

yd d
5.0 -

4
0 yd
2.0 e
10
0.5 —
7
0.2
0.1
50 75 100 12 150

Ti - JUNCTION TEMPERATURE - °C

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR-BASE DIODE REVERSE

10

0.5

0.2

0.1

0.05

I¢go - COLLECTOR TO BASE CURRENT - nA

0.01

CURRENT VERSUS VOLTAGE

T |
Tp - 5%
1
'/
A
|4
/
7
0 4.0 8.0 12 16 20

Vg -~ COLLECTOR TO BASE VOLTAGE - VOLTS

- FORWARD CURRENT TRANSFER RATIO

hee

PULSED DC CURRENT GAIN VERSUS
COLLECTOR CURRENT

100~
Veg * LoV

8
AN
T
Pl

8
NG

ST N
/ f A
/44 ,// & \\
A Pt N

3
\
N

0
0.01 0.1 1.0 10 100
I - COLLECTOR CURRENT - mA

*Single family characteristics on Transistor Curve Tracer.
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FAIRCHILD TRANSISTORS 2N3423 - 2N3424

TYPICAL ELECTRICAL CHARACTERISTICS

COLLECTOR SATURATION VOLTAGE

0.6

~ VERSUS COLLECTOR CURRENT

T

BASE SATURATION VOLTAGE
VERSUS COLLECTOR CURRENT

£ T
3 |1 I £ Ig = 10ig ]
2 0.5 S 1o
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: Y I NI i s
> 0.4 5 08 — =
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H S 17
5 a
5 0.2 W 0.4
ES v 3
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PN ——— - B 02
= T
% -55°C 5
> 0 . 0
01 0.2 05 1.0 20 50 10 2 %0 ol 02 05 10 20 50 18 20 50

I - COLLECTOR CURRENT - mA

INPUT CAPACITANCE VERSUS
REVERSE BIAS VOLTAGE

L6 T l 14 T T
o o T, = 5°C
g =10 v plE £ 12
g Jlgl |8 B /
1.4 N
. \
g 2 80
z 1.2 = [1 3
= s
] -
g \ g ‘60 g/’
S N 5]
\ ) 00
0.8 - ,
\\ # 2.0
[ [ /iE
300 MHz ‘§|
Lo 0 L !
01 0.2 05 1.0 20 50 10 01 05 10 5.0 10 50

REVERSE BIAS VOLTAGE - VOLTS

I¢ - COLLECTOR CURRENT - mA

CONTOURS OF CONSTANT
GAIN BANDWIDTH PRODUCT (f;)

g - COLLECTOR CURRENT - mA

NOISE FIGURE VERSUS FREQUENCY

? o N\
=3
g 3 \\‘\ i/
% 6 \\ v
LI N Rﬁ-muln |cl-3lm , Vog =&V k
8] H
2 T Tre - a0m 1g - mA, vcg'iov i
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- FREQUENCY - MHz
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FREQUENCY — OUTPUT SHORT COLLECTOR CURRENT — OUTPUT
CIRCUIT SHORT CIRCUIT
» - 3.0
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e “ qy 2 25
E » & ) —
é h / .20 NS —
2 A
E " / E Y
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Yge ~ FORWARD TRANSFER ADMITTANCE - mmho

OUTPUT CAPACITANCE VERSUS
REVERSE BIAS VOLTAGE

4.0 I I
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3.0
s A\
g
= 20 AN
g
[ —t—
© S
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0
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o
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ﬁ
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FAIRCHILD TRANSISTORS 2N3423 - 2N3424

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resist: of 584°C/Watt (derating factor of 1.72 mW/°C) for one side; 389°C/
Watt (derating factor of 2.57 mW/°C) for both sides. Junction to case thermal resistance of 290°C/Watt (derating factor of 3.44 mW/°C) for one side; 145°C/Watt (derating
factor of 6.85 mW/°C) for both sides.

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.

(5) Lowest of two hre readings is taken as hrei for purposes of this ratio.

(6) Pulse Conditions = 300 us; duty cycle = 1%.
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2N3726 - 2N3727 - 2N4015 - 2N4016
PNP LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS

DIFFUSED SILICON PLANAR EPITAXIAL

ENERAL DESCRIPTION - Thesesix-terminal devices each containtwo isolated high-gain, low-noise
NP Double-Diffused Silicon Planar Epitaxial Transistorsin one hermetically sealed enclosure. They
re designed for use in high-performance amplifier and differential amplifier circuits requiring high

ain, low noise atlow-current levels plus alow base-emitter voltage differential gradient over extreme

temperature range.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

Storage Temperature
Operating Junction Temperature
Lead Temperature (Soldering, 60 sec Time Limit)

Maximum Power Dissipation (Notes 2 and 3)

Total Dissipation at 25°C Case Temperature
at 100°C Case Temperature

at 25°C Ambient Temperature

Maximum Voltages and Current For Each Transistor

VCBO Collector to Base Voltage

VCEO Collector to Emitter Voltage (Note 4)
VEBO Emitter to Base Voltage

IC ‘ Collector Current

One Side

0.85 Watt
0.48 Watt
0.40 Watt

2N4015
2N4016

-60 Volts
-60 Volts
-5.0 Volts
300 mA

TRANSISTORS

PHYSICAL DIMENSIONS

335
305014

125
009

t
Seating
Plane

Emitter

-65°C to +200°C Base
Collector
200°C Maximum

300°C Maximum
Both Sides

1.4 Watts
0.80 Watt
0.50 Watt

2N3726
2N3727

-45 Volts
-45 Volts
-5.0 Volts
300 mA

Package weight 1s 1 08 gram:

MATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

2N3727 2N3726
1 FACT 2N4016 2N4015
Symbol Subgroup Characteristic Min. Max. Min. Max. Units Test Conditions
* hppy ‘

fro— la DC Current Gain Ratio (Note 5) 0.9 1.0 0.9 1.0 IC = 100 pA to 1.0 mA VCE =-50 V
FE2
vBEl - VBEZ la Base-Emitter Voltage Differential 2.5 5.0 mV IC = 100 pA to 1.0 mA VCE =-50 V
AV -V ) 4 Base-Emitter Voltage Differential 0.8 1.6 mV I = 100 pA to 1,0 mA V, =-50V

BEL1l "BE2 Change (T, = -55°C to 25°C) ¢ CE

A(VBE 1 VBE 2) 4 Base-Emitter Voltage Differential 1.0 2.0 mV IC = 100 pA to 1.0 mA VCE =-50V

Change (TA = 25°C to 125°C)

1‘ NOTE: These Numerals Apply to the Fairchild FACT Program.
*NOTE: FACT Program End-Point Measurement Parameter.

Notes on page 2

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD TRANSISTORS 2N3726¢ 2N3727 ¢ 2N4

ELECTRICAL CHARACTERIS_TICS (25°C Free Air Temperature unless otherwise noted)

2N3726 2N4015
.’. FACT 2N3727 2N4016
Symbol Subgroup Characteristic Min. Max. Min. Max. Units Test Conditions
hFE 4 DC Current Gain 80 80 I, = 10 pA VCE =-5.0 V
hFE 4 DC Current Gain 120 120 Ic = 100 pA VCE =-5.0 V
*hFE la DC Current Gain 135 350 135 350 Ic = 1.0 mA vCE =-5.0 V
hFE 4 DC Pulse Current Gain (Note 6) 115 115 IC = 50 mA VCE =-5.0 V
BVCBO la’ Collector to Base Breakdown Voltage -45 -60 Volts IC = 10 uA IE =0
BVEBO la Emitter to Base Breakdown Voltage -5.0 -5.0 Volts IE = 10 pA IC =0
VCEO(sust) la Collector to Emitter Sustaining Voltage -45 -60 Volts IC = 10 mA IB =0
(Notes 4 and 6) (pulsed)
l"VCE(sat). b Collector Saturation Voltage (Note 6) -0.25 -0.25 Volts IC = 50 mA IB = 2.5 mA
*V_ . (sat) ' | Base Saturation Voltage (Note 6) -1.0 -1.0 Volts I. = 50 mA I = 2.5 mA
BE C B

‘ICBO . : 1b ‘ Collector Cutoff Current 10 nA IE =0 VCB =-30 V

* ) = = -

. ICBO, 1b Collector Cutoff Current 10 nA I 0 Ve 50 V

ICBO(ISO C) 4 Collector Cutoff Current 10 LA IE = 0 VCB =-30 V
© = = -
ICBO(15O C) 4 Collector Cutoff Current 10 LA IE =0 VCB 50 V
IEBO 1b Emitter Cutoff Current 100 100 nA IC =0 vEB =-3.0V
:h‘ 4 . High Frequency Current Gain 3.0 3.0 IC = 1.0 mA VCE =-10 V
€ (f = 20 Mc)
h; C 4 High Frequency Current Gain 2.0 6.0 2.0 6.0 I. = 50 mA V =-20 V
fe C CE
) (f = 100 Mc) .
C 4 Common-Base, Open-Circuit 8.0 8.0 pf I. =0 Vv =-10 V
obo Output Capacitance ’ E CB
o} 4 Common-Base, Open-Circuit, 25 25 pf I. =0 \'2 =-05 V
ibg Input Capacitance ¢ EB
NF : 4 Noise Figure (Note 7) 4.0 4.0 db IC = 30 pA VCE =-5.0 V
hie 4 Input Impedance (f = 1.0 Kc) 11.5 11.5 KOhm IC = L0 mA VCE =-10 V
re 4 Reverse Voltage Feedback Ratio 1500 1500 xlo_6 Ic = 1.0 mA VCE =-10 V
4 (f = 1.0 Kc)
h ‘4 Output Conductance (f = 1.0 Kc) 80 80 pmho I = 1.0 mA V =-10 V
oe C CE
h!e 4 Forward Current Transfer Ratio 135 420 135 420 IC = 1.0 mA VCE =-10 V
. (f = 1.0 Kc)
TNOTE: These Numerals Apply to the Fairchild FACT Program.
*NOTE: FACT Program End-Point Measurement Parameter.
1 *
TYPICAL COLLECTOR CHARACTERISTICS® 2N3726e 2N3727
T ] I I
s/ = 55°C —| Tp = 5°C— é»& Tp = 125°C
€ ,\.\@‘& < < 1 {9+
. yavd” %, ® / ) ' &
= (S = H S
£ ufo ,/Qé‘.l/ /Ml £ £ pd L@ /
=2 - =2
. s/ S 3 O |
Vs g g A
3 8.0 — o 7 = I -8.0 /.K o™
3 e dl g g il
' T amh ' ' A
£ .40 ] S0 L0 o A =00 S
T 0.02mA . i
mA -0.01mA Ig=0
001 g0 04 -0 Bl
0 0 . 0
-20 -0 60 -80 -100 0 -20 20 -60 -80 -100 0 20 -40 -60 -80 -100
Vg - COLLECTOR - EMITTER VOLTAGE - VOLTS Vg - COLLECTOR - EMITTER VOLTAGE - VOLTS Ve - COLLECTOR - EMITTER VOLTAGE - VOLTS

NOTES:

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on'applications involving pulsed or low duty cycle operations.

(3) - These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 431°C/Watt (derating factor of 2.29 mW/°C) for one side;
350°C/Watt (derating factor of 2.86 mW/°C) for both sides. Junction-to-case thermal resistance of 206°C/Watt (derating factor of 4.85mW/°C) for one side;
125°C/Watt (derating factor of 8.0 mW/°C) for both sides.

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2,

(5) Lowest of two hFE readings is taken as hFE 1 for purposes of this ratio.

(6) Pulse Conditions = 300 usec; Duty Cycle = 1%.

(7) f = 1.0Kc; Rs = 10KQ. BW = 200 cps.

* Single family characteristic on Transistor Curve Tracer.
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FAIRCHILD TRANSISTORS 2N3726e 2N3727 » 2N4015 * 2N4016

TYPICAL ELECTRICAL CHARACTERISTICS
2N3726 ® 2N3727 » 2N4015 » 2N4016

INPUT AND OUTPUT
CAPACITANCE VERSUS

COLLECTOR REVERSE CURRENT DC PULSED CURRENT GAIN
VERSUS AMBIERT TEMPERATURE  REVERSE BIAS VOLTAGE VERSUS COLLECTOR CURRENT
o K& T T =
< = :}‘41[ I ! 300 Vgg = 5.0V tH R
z NG ° % 0
' o 6 Ry g 3
Z . 4"”/&% = w a
3 J ) 8 > %; \[ 0‘ ] C:,%% % d 5
g > = \‘W"@ Jee : 10} - Cadl s
g g < i
= a 80 g NS 3 -ss°C
5 S "2 Uz o 120
g LN 2 Y LHA TN
g / ' % NN, ] =
© ol o 4 2 A N
' 4.0 < @ “//
0.01 0 0
» 50 75 100 25 150 -0.1 BY) 10 50 0001 0.0 01 Lo -0 -100 500
Tp - AMBIENT TEMPERATURE - °C REVERSE B1AS VOLTAGE - VOLTS Ig - COLLECTOR CURRENT - mA
PULSED BASE SATURATION PULSED COLLECTOR
VOLTAGE VERSUS COLLECTOR SATURATION VOLTAGE COLLECTOR REVERSE CURRENT
¢ s CURRENT 2 VERSUS COLLECTOR CURRENT VERSUS REVERSE BIAS VOLTAGE
Z - g 0S—rr I ; 100 |
s 1 - 101g u Mlc-101g | 12|5°c—\/ < Tp - 5 L
g L3 é Zac\/z = 50
5 g 02 st/ g
2. / f g /\ 3 » -
g 11 o /// § 0.1 7 g
3 o Z 10
2 d / E as L] o g ’
e L T sc 1] = g 5.0
. 5 E
2 o S g ;
T 125°C_| 1 g e B
B 05 m=—] -10 Rl -500 58 0% EX T 50 -100 -500 l'Do o2 % 0 0 80
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COLLECTOR CHARACTERISTICS

FAIRCHILD TRANSISTORS 2N3726e 2N3727 « 2N40152N4016

TYPICAL COLLECTOR CHARACTERISTICS®
2N4015° 2N4016

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS

-20 -20 -20
Ty -55°C I‘ A/ @;& 1A X Sz - @;«‘. Tra -1
ST y ,Ve,@/v‘ / LD % /
< -1 y,// < -6 e A < -6 s
B W /, ; S 4 ] A </
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS*
SATURATION REGION
2N3726 *2N3727 * 2N4015 » 2N4016
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Vgg - BASE EMITTER VOLTAGE - VOLTS

* Single family characteristic on Transistor Curve Tracer.

Vgg - BASE EMITTER VOLTAGE - VOLTS

Vg - BASE EMITTER VOLTAGE - VOLTS
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h
o BETA RATIO - - —FE'_—0.9-1.0 FROM 100 1A to 1.0 mA

FE2
hFEI

= 0.8-1.0 FROM 100 pA to 1.0 mA, —55°C to +125°C

FE2
o Ve MATCHING - - [Vg, - Vg,| = 3.0 mV (MAX) FROM 100 1A to 1.0 mA
® Vy: TRACKING - - AVy, = 10 ,V/ °C (MAX) FROM 100 A to 1.0 mA, —55°C to +125°C
o MEDIUM VOLTAGE - - LV ., = 30 V (MIN)

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

2N3728 - 2N3729
NPN HIGH PERFORMANCE DIFFERENTIAL AMPLIFIERS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

PHYSICAL DIMENSIONS

.370
.335

¥

i
180
160

i

|

335
.305‘)'"

.125
1009

]
Seating "~ [177 )
Plane

Storage Temperature —65°C to 4+200°C
Operating Junction Temperature 200°C Maximum
Lead Temperature (Soldering, 60 second time limit) 300°C Maximum
Maximum Power Dissipation One Side Both Sides
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 1.0 Watt 1.6 Watt
at 100°C Case Temperature (Notes 2 and 3) 0.57 Watt 0.91 Watt
at 25°C Ambient Temperature (Notes 2 and 3) 0.45 Watt 0.55 Watt
Maximum Voltages and Current
Veso Collector to Base Voltage 60 Volts
Vero Collector to Emitter Voltage (Note 4) 30 Volts
Vezo Emitter to Base Voltage 5.0 Volts
Ic Collector Current 500 mA
Vo2 Collector, to Collector, Voltage +200 Volts
Voltage rating any lead to case =+200 Volts
MATCHING CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
2N3728 2N3729
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS
%ﬂ DC Current Gain Ratio (Note 5) 0.8 10 0.9 1.0 lc =100 xAto 1.0 mA Vee =50V
FE2 ’
hgg, DC Current Gain Ratio (Note 5) _ _
rez (T, = —55°C to 125°C) 0.§ 1.0 lc =100 zAto 1.0 mA Ve =50V
[Vee, - Ve, Base-Emitter Voltage Differential 5.0 30 mV 1.=100pAtol0mA V=50V
|A(Vge, - Vge,)|  Base-Emitter Voltage Differential 1.6 03 mV Ic=100xAt010mA V=50V
Change (T, = —55°C to 25°C) (20 uV/°C) (10 xV/°C)
|A(Vge, -Vge,)|  Base-Emitter Voltage Differential 2.0 1.0 mV I.=100pxAtolOmA V=50V
Change (T, = 25°C to 125°C) (20 uV/°C) (10 uV/°C)

Additional Electrical Characteristics on page 2 *Planar is a patented Fairchild process.

NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consuited on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 384°C/Watt (derating factor of 2.57 mW/°C) for one side; 318°C/Watt
(derating factor of 3.14 mW/°C) for both sides. Junction to case thermal resistance of 175°C/Watt (derating factor of 5.71 mW/°C) for one side; 109°C/Watt (derating factor
of 9.15 mW/°C) for both sides.

(4) Rating refers to a high-current point where to emitter voltag

(5) Lowest of two hre readings is taken as hrei for purposes of this ratio.

(6) Pulse Conditions: length = ;00 us; duty cycle = 19%,.

et

is lowest. For more information send for Fairchild Publication APP-4/2.

BRI ek
FAIRCHILD

IR
SEMICONDUCTOR

A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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FAIRCHILD TRANSISTORS 2N3728 - 2N3729
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS
he; DC Current Gain 30 lc=01mA Ve =5.0V
hee DC Current Gain _ 45 180 lc=10mA Ve =50V
hee DC Current Gain (Note 6) 80 280 lc =150 mA Vg =50V
BVeso Collector to Base Breakdown Voltage 60 lc =10 4A le=0
BVpo Emitter to Base Breakdown Voltage 5.0 le=0 le=104A
Veeo(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 6) 30 lc =10mA Ig=0
V(sat) Collector Saturation Voltage (Note 6) 0.22 Volts Ic =150 mA lg=15mA
Vge(sat) Base Saturation Voltage (Note 6) 1.1 Volts lc =150 mA lg=15mA
lcso Collector Cutoff Current 10 nA le=0 Veg =50V
lco(150°C) Collector Cutoff Current 10 uA le=0 Veg =50V
lego Emitter Cutoff Current 10 nA le=0 Veg =3.0V
hee High Frequency Current Gain 4.0 lc =1.0mA, Ve =10V, f = 20 MHz
he High Frequency Current Gain 2.5 6.0 lc =50mA, V. =10V, f = 100 MHz
Cobo Common-Base, Open-Circuit Output Capacitance 8.0 pF le=0,Veg =10V, f =140 kHz
Cio Common-Base, Open-Circuit Input Capacitance 20 pF le=0,Vig=20V,f=140kHz
hio Input Impedance 1.2 4.0 ke lc=10mA Ve =10V, f =1.0kHz
h.. Reverse Voltage Feedback Ratio 200 x107* lc=10mA Vo =10V,f=1.0kHz
h,. Output Conductance 10 lc=1.0mA, Vo =10V, f = 1.0 kHz
hg, Forward Current Transfer Ratio 50 200 lc =1.0mA, Ve =10V, f = 1.0 kHz
NF Wideband Noise Figure (f = 15.7 kHz) 7.0 dB lc =0.1mA Ve =50V
3 dB pts @ 25 Hz and 10 kHz Rg = 1.0 k@
TYPICAL COLLECTOR CHARACTERISTICS*
Active Region
—-@L@; // A » S N 7 L &]C Ty * 100°C
© 5"‘,‘&&/ /£ < @ s> A < “"J\/\@VA‘/
b ’é'“/,q,(«‘;/ / . YA ' PP
S Q- = vy s PP 4
g » Q'ﬂ»“\" // £ % & /./Q S / / £ » / 7 ¥ @\J"Z
5 oo A |/ g T I ZA B Il
N g — 11/ § At/
g 2 B g 2 } 3 2 >
3 T 2 VT T s g A/]
© 9. =3 T A 0
2’ 1o 10 mA e / o 1 “/pt/ / I—Q 10 e ':,m“‘k //,I
| — LA V = n |t “IQ'L - A - /
0.05 mA : 9.0, 5
T 1g =0 T J g0 0.01 WA g0
% 10 2 EJ © 50 o 0 % % ry 5 o 10 P 0 © 50
Vg — COLLECTOR-EMITTER VOLTAGE — VOLTS Vg - COLLECTOR-EMITTER VOLTAGE - Volts Vg — COLLECTOR-EMITTER VOLTAGE ~ VOLTS
X rA-"ss;;:miﬁ"'_*J// e ol —] T WAL oo 1— BT ]@5 X\\I\: 1
o //)/// 15 A _ : % mA y ml A ;
z 5 | : T A 7] st
h /| A w0 mh h L /
é 0 — T Jmk— E w ,.L AL £ w 0 mA——
g p. cmll E L +—T"T | E -
5 —1 2 g r
g™ - im g™
7 ¢ A /
= 1w ST - T
0 1g-0 150 -0
0 02 04 06 08 L0 th Y T Y 0.2 04 06 08 Lo
Vg — COLLECTOR-EMITTER VOLTAGE — VOLTS Veg — COLLECTOR-EMITTER VOLTAGE — VOLTS Vg — COLLECTOR-EMITTER VOLTAGE — VOLTS
* Single family characteristics on Transistor Curve Tracer.
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FAIRCHILD TRANSISTORS 2N3728 - 2N3729

Vgglsat) - COLLECTOR SATURATION VOLTAGE - VOLTS Aegs™ COLLECTOR REVERSE CURRENT - nA

Vg ~ COLLECTOR VOLTAGE = VOLTS

COLLECTOR REVERSE CURRENT
VERSUS AMBIENT TEMPERATURE
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TYPICAL ELECTRICAL CHARACTERISTICS
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'FT3838 - 2N3838
NPN-PNP GENERAL PURPOSE COMPLEMENTARY DUAL TYPE

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION - The FT3838 and 2N3838 each contain an NPN-PNP Complementary Pair of Silicon PHYSICAL DIMENSIONS
Planar Triode' Transistors designed primarily for switching and general purpose amplifier applications in | %‘?sg?%mf?e
industrial service. ;
ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

Storage Temperature - -65°C to +200°C . CONNECTION DIAGRAM
. ’—1
' ! N " £ e
Maximum Power Dissipation One Side Both Sides .
. 1=
Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0.7 Watt 1.4 Watts B =3
at 25°C Ambient Temperature (Notes 2 & 3) 0.25 Watt 0.35 Watt E"“”"""““
Maximum Voltages and Current for Each Transistor ' 070 MIN — ‘f‘“‘T }ZﬁT—T* 070 MIN
\'s Collector to Base Voltage 60 Volts e — | )
cBO : |5
VCEO Collector to Emitter Voltage (Note 4) 40 Volts a1 ==
VEBO Emitter to Base Voltage 5.0 Volts :
IC Collector Current 600 mA
Vc 1-C2 Collector 1 to Collector 2 Voltage + 120 Volts
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
Symbol - ' Characteristic . Min. - Max. Units Test Conditions (Note 6)
hFE . DC Pulse Current Gain (Note 5) 100 300 IC = 150 mA VCE = 10 V
hFE DC Current Gain 35 IC = 100 pA VCE = 10 V
hFE DC Current Gain 75 IC = 10 mA VCE = 10 V
hFE DC Pulse Current Gain (Note 5) 50 IC = 150 mA VCE = 1.0V
V. (sat Collector Saturation Voltage Note 5 0.4 Volts I = 150 mA I = 15 mA
cgsat) ag ( ) C (pulsey B
V., (sat) Base Saturation Voltage (Note 5) 0.85 1.3 Volts I = 150 mA IB = 15 mA
BE o C  (pulsed
ICEV Collector Cut-off Current 10 nA VCE = 50 VBE =-0.5V
IBEV Qase Cut-off Current -10 nA VCE = 50 V VBE =-0.5 V
BVCBO Collector to Base Breakdown Voltage - 60 Volts Ic = 10 pA IE =0
BVEBO Emitter to Base Breakdown Voltage 5 Volts IC =0 IE = 10 pA
VCEO(sust) Collector to Emitter Sustaining Voltage 40 Volts IC = 10 mA IE =0
(Notes 4 agd 5) (pulsed)
hfe High Frequency Current Gain (2N3838) 2.0 IC = 20 mA VCE = 10 V
(f = 100Mc) only
h, High Frequency Current Gain (FT3838) 2.0 I = 50 mA V =20 V
fe C CE
(f = 100Mc) only 8 : I -0 v - 10V
C obo Output Capacitance : P E CB
hie Input Resistance (f = 1.0 Kc) L5 8.0 Ka IC = 1.0 ma VCE = 10V
hoe Output Conductance (f = 1.0 Kc) 50 umho IC = 10 mA vCE =10V
by, Small Signal Current Gain (f = 1.0 Kc) 60 800 Ic = 10 mA Vop =10V
NF Spot Noise Figure (f = 1.0 Kc) 8 do I, = 100 pA Ve = 100V
RS = 1L.O0KQ
NOTES: Additional Electrical Characteristics on page 2 Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation

(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 175°C and junction-to-ambient thermal resistance of 600°C/Watt (derating factor of 1.67mW/°C) for one
side; 428 °C/Watt (derating of 2.3mW/°C) for both sides. Junction-to-case thermal resistance of 214 °C/Watt (derating factor of 4.67 mW/°C) for one side;
107 °C/Watt (derating factor of 9,3 mW/°C) for both sides.

(4) Rating refers to a high current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.
(5) Pulse Conditions = 300 pusec; Duty cycle = 1%.
(6) Voltages and currents apply to the NPN triode. For the PNP triode the values are the same, but the signs are reversed.

(7) This characteristic is the highest value of collector supply voltage which may be safely used with a resistive load switching circuit in whichthe collector current
approaches 600 mA,

-~

~

AT
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FAIRCHILD TRANSISTOR FT3838 + 2N3838 »

FLECTRICAL CHARACTERISTICS (25°C Free Air Temperature uniess otherwise noted)

Symbol Characteristic Min, Max, Units Test Conditions
ICEV(150°C)‘ Collector Cutoff Current 10 HA VCE = 50 V VBE =-05V
IEBO Emitter Cutoff Current 10 nA VEB = 3.0V IC =0
ty Turn-On Delay Time (see Fig. 1) 10 nsec IC = 150 mA lBl = 15 mA
tr Rise Time (see Fig. 1) 40 nsec IC = 150 mA IBl = 15 mA
tg Storage Time (see Fig. 2) 250 nsec IC = 150 mA, IB1 = 15 mA,
. le = -15 mA
t Fall Time (see Fig. 2) 90 nsec IC = 150 mA, IBl = 15 mA,
) ) Igg =-15 mA
\'2 Collector-Emitter Nonlatching 40 Volts 1 = 600 mA, = 120 mA,
CEO(NL) Voltage (see Fig. 3) (Note 7) Con) - ;B(on)
IB(oif)
+10V
+8.35 V — —
640 INPUT
0
OUTPUT e g
500 [
INPUT b :«——
90%
= TEST cmcm-: VOLTAGE WAVEFORMS
(See Notes a; b and d)
FIGURE 1
Vpp ~Ao-114V
Adjust for voltages v, +10V

BB

shown for point "A."

+88V ———— - ——-L

— — 15 V POINT "A"

-6.2V

50 @

VOLTAGE WAVEFORMS
(See Notes a, b and d)

TEST CIRCUIT

FIGURE 2

+40V

+15V ——
Monitor to ensure INPUT
~
that Vo p Ve 0 __] L_

after pulse is

INPUT

VOLTAGE WAVEFORM
completed - (See Notes c and d)

TEST CIRCUIT

FIGURE 3 — COLLECTOR-EMITTER NONLATCHING VOLTAGE TEST CIRCUIT

NOTES:

a. The input waveforms are supplied by a generator with the following characteristics: For Figure 1, Z0

ut
Duty Cycle < 2%; for Figure 2, Zout = 50 Q, t <10 nsec, PW = 10 usec, Duty Cycle <2%.

b. The waveforms are monitored on an oscilloscope with the following characteristics: For Figure 1, tr <1 nsec, RIN >100KQ, CIN <5 pf; for
Figure Z,tr <5 nsec, RIN >100KQ, C N <12 pf.

= 50Q, t <1 nsec, PW > 400 nsec,

I
c. The input waveform in Figure 3 has the following characteristics: PW <10 pusec, Duty Cycle < 2%.

d. The signs and polarity symbols shown are for the N-P-N triode; the signs and polarity symbols are reversedfor the P-N-P triode.
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'2N4017 - 2N4018 - 2N4019
DUAL PNP HIGH-GAIN, LOW-NOISE AMPLIFIERS

DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS

e HIGH BREAKDOWN -- 80 VOLT LV¢eq

@ HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT --250 Min. @ 10uA
® GUARANTEED BETA @ -55 AND +100°C

o LOW NOISE. -- 4.0 db Max. @ 100 cps; 8.0 db Max. @ 10 cps

© FLAT BETA FROM 1.0uA TO 50 mA

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

PHYSICAL DIMENSIONS

Storage Temperature . -65°C to +200°C
Operating Junction Temperature +200°C Maximum
Lead Temperature (Soldering, 60 Sec Time Limit) +300°C Maximum
Maximum Power Dissipation One Side Both Sides
Total Dissipation at 25°C Case Temperature {Notes 2 and 3) 0.80 Watt 1.3 Watts
at 25°C Ambient Temperature (Notes 2 and 3) 0.40 Watt 0.60 Watt
Maximum Voltages and Current for Each Transistor
2N4017 2N4018 2N3019
VCBO Collector to Base Voltage -80 Volts -60 Volts -45 Volts
Vc EO Collector to Emitter Voltage (Note 4) -80 Volts -60 Volts -45 Volts
VEBO Emitter to Base Voltage -6.0 Volts ~6.0 Volts -6.0 Volts
IC Collector Current 200 mA 200 mA 200 mA

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

t FACT 2N4017 2N4018 2N4019

Symbol Subgroup Characteristic’ Min. Max. Min. Max. Min. Max. Units Test Conditions

hee 4 DC Current Gain 60 60 180 le= 1.0 4A Vg = -5.0 V
*hy la DC Current Gain 100 350 100 500 250 500 le= 10 A Voo =-5.0 V

hFE 4 DC Current Gain 100 100 250 . IC = 100 pA vCE =-50V

hFE 4 DC Current Gain 100 500 100 600 250 600 [C = 1.0 mA vCE =-5.0 V

h(100°C) 4 DC Current Gain 600 800 800 lc= 1.0 mAV.p =-50 V

hFE 4 DC Pulse Current Gain (Note 5) 100 100 200 IC = 10 mA VCE =-50V

L 4 DC Pulse Current Gain (Note 5) 90 90 180 lC = 50 mA Veg = -5.0 v

hFE(-55°C) 4 DC Pulse Current Gain (Note 5) 40 40 80 IC = 50 mA VCE =-50V

hFE(—SS"C) 4 DC Current Gain 40 40 100 IC' = 10 upA VCE =-5.0 V

NF 4 Noise Figure 3.0 3.0 2.0 db lC = 20 uA vCE =-50 V f=10Kc

BW =150 cps, RS= 10KQ
NF 4 Noise Figure 8.0 db IC = 20 upA VCE =-5,0 V f=10cps,
. BW = 2.0 cps, R; = 10 KOhm

NF 4 Noise Figure 10 10 4.0 db lC = 20 pupA vCE =-5.0 Vv f=100cps
1 NOTE: These Numerals Apply to the Fairchild FACT Program. BW = 15 cps, R = 10 KOhm

# NOTE: FACT Program End-Point Measurement Parameter.

Additional Electrical Characteristics on page 2
NOTES:
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 437°C/Watt (derating factor of 2.3 mW/°C) for one
side; 292°C/Watt (derating factor of 3.4 mW/°C) for both sides. Junction-to-case thermal resistance of 219 °C/Watt (derating factor of 4.57 mW/°C) for one
side; 135°C/Watt (derating factor of 7.4 mW/°C) for both sides.

(4) Rating referstoa high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2,
(5) Pulse Conditions: length = 300 usec; duty cycle = 1%.
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FAIRCHILD TRANSISTORS 2N4017+-2N4018+2N4019

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature uniess otherwise noted)

t FACT 2N4017 2N4018 2N4019
Symbol Subgroup Characteristic Min. Max. Min. yax Min, Max. Units Test Conditions
BVCBO la Collector to Base Breakdown Voltage -80 -60 -45 Volts IC = 10 pA IE =0
Veeo(sust) la Collector to Emitter Sustaini —-80 —-60 —45 Volts lc=50mAl; =0
Voltage (Notes 4 and 5) (pulsed)
BVEBO la Emitter to Base Breakdown Voltage -6.0 -6.0 -6.0 Volts IE = 10 pA IC [
'VCE(sat) la Collector Saturation Voltage -0.25 -0.25 -0.25  Volts Ip= 10 mA IB = 0.5 mA
(pulsed, Note 5)
VCE(sat) 4 Collector Saturation Voltage -0.4 -0.4 -0.4 Volts lc = 50 mA = 5.0 mA
(pulsed, Note 5)
*VBE(sat) la Base Saturation Voltage -0.9 -0.9 -0.9 Volts IC = 10 mA IB = 0.5 mA
(pulsed, Note 5)
VBE(sat) 4 Base Saturation Voltage -0.95 -0.95 -0.95 Volts IC= 50 mA IB = 5.0 mA
(pulsed, Note 5)
‘lCBO 1b Collector Cutoff Current 10 nA IE =0 vCB =-70 V
‘ICBO 1b Collector Cutoff Current 10 nA IE =0 vCB =-50 V
‘[CBO 1b Collector Cutoff Current 10 nA IE =0 vCB =-30 V
ICBO(125°C) 4 Collector Cutoff Current 10 LA IE =0 VCB =-70 V
ICBO(125 C) 4 Collector Cutoff Current 10 pA IE =0 vCB =-50 V
ICBO(IZS C) 4 Collector Cutgit Current 10 LA Ip=- 0 vCB =-30 V
‘IEBO 1b Emitter Cutoff Current 10 10 10 nA IC =0 VEB =-40 V
hfe 4 High Frequency Current Gain (f = 20 Mc) 2.0 8.0 2.0 8.0 2.5 8.0 Ic = 0.5 mA VCE =-50V
C 4 Common-Base, Open-Circuit 6.0 6.0 6.0 pf I.= 0 v, =-50V
obo Qutput Capacitance . E CB
h, 4 Small Signal Current Gain 100 550 100 700 250 700 I.= 1.0 mA YV, =-50V
fe C CE
(f = 1.0 Kc)
hie 4 Input Resistance (f = 1.0Kc) 2.5 17 2.5 20 6.0 20 Kohm, o= 1.0 mA vCE =-50 V
e 4 Output Conductance (f = 1.0Kc) 5.0 40 5.0 50 5.0 50 pmho Ic = 1.0 mA ch =-50V
re 4 Voltage Feedback Ratio (f = 1.0 Kc) 10 10 10 )(10-4 ) IC = 1.0 mA vCE =-50V
1 NOTE: These Numerals Apply to the Fairchild FACT Program.
*NOTE: FACT Program End-Point Measurement Parameter.
TYPICAL ELECTRICAL CHARACTERISTICS
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FAIRCHILD TRANSISTORS 2N4

17 *2N4018+2N4019

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4017 AND 2N4018

COLLECTOR CHARACTERISTICS*

COLLECTOR CHARACTERISTICS
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C‘OLLECTOR CHARACTERISTICS
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FAIRCHILD TRANSISTORS 2N4017-2N4018-2N4019

COLLECTOR CHARACTERISTICS *

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4019

COLLECTOR CHARACTERISTICS

COLLECTOR CHARACTERISTICS
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* Single family characteristics on Transistor Curve Tracer.
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" FT4017 - FT4018 « FT4019
DUAL PNP HIGH-GAIN, LOW-NOISE AMPLIFIERS

DIFFUSED SILICON PLANAR Il EPITAXIAL TRANSISTORS

e HIGH BREAKDOWN -- 80 VOLT LV O ——
© HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT --250 Min. @ 10uA
© GUARANTEED BETA @ -55 AND +100°C

© LOW NOISE -- 4.0 db Max. @ 100 cps; 8.0 db Max. @ 10 cps

® FLAT BETA FROM 1.0uA TO 50 mA ‘ ¥
ABSOLUTE MAXIMUM RATINGS (Note 1) s 0m T
Maximum Temperatures o —
Storage Temperature -65°C to +200°C
Operating Junction Temperature +200°C Maximum
Lead Temperature (Soldering, 60 Sec Time Limit) +300°C Maximum
Maximum Power Dissipation One Side Both Sides
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.70 Watt . 1. 10 Watts
at 25°C Ambient Temperature (Notes 2 and 3) 0.40 Watt 0.50 Watt
Maximum Voltages and Current for Each Transistor FT4017 - FTd01 CONNECTION DIAGRAM
VeBo Collector to Base Voltage -80 Volts -60 Volts -45 Volts tons N:“Z" No. 3
VCEO Collector to Emitter Voltage (Note 4) -80 Volts -60 Volts -45 Volts Lead No. 1 Lead No 5
VEBO Emitter to Base Voltage -6.0 Volts -6.0 Volts -6.0 Volts
IC Collector Current 200 mA 200 mA 200 mA
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
+ FACT FT4017 FT4018 FT4019
Symbol Subgroup Characteristic Min. Max. Min, Max. Min. Max. Units Test Conditions
h .4 DC Current Gain 60 60 180 lc= 1.0 yA Vop =-5.0 V
*h la DC Current Gain 100 350 100 500 250 500 le= 10 pA Voo =50V
hFE 4 DC Current Gain 100 100 250 Ic = 100 pA VCE =-5.0 V
hFE 4 DC Current Gain 100 500 100 600 250 600 Ic = 1.0 mA VCE =-50V
h;(100°C) 4 DC Current Gain 600 800 800 lc= 1.0 MAV, =-5.0 V
hFE 4 DC Pulse Current Gain (Note 5) 100 100 200 IC = 10 mA VCE =-5.0 V
hFE 4 DC Pulse Current Gain (Note 5) 90 90 180 IC = 50 mA VCE =-50V
hFE(-55°C) 4 DC Pulse Current Gain (Note 5) 40 40 80 IC = 50 mA VCE =-50V
hpg(-55°C) 4 DC Current Gain 40 40. 100 Io= 10 pA Vop =-5.0 V
NF 4 Noise Figure 3.0 3.0 2.0 db IC = 20 pA vCE =-5,0 V f=10Kc
BW=150cps, Rs= 10K
NF 4 Noise Figure 8.0 db IC = 20 pA VCE =-50 V f=10cps,
- BW = 2.0 cps, R; = 10 KOhm
NF 4 Noise Figure 10 10 4.0 db Io = 20 upA Veg = -5.0 v f =100 cps
+ NOTE: These Numerals Apply to the Fairchild FACT Program. BW = 15 cps, R; = 10 KOhm
# NOTE: FACT Program End-Point Measurement Parameter.

Additional Electrical Characteristics on page 2
NOTES:
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 437°C/Watt (derating factor of 2.3 mW/°C) for one
side; 350 °C/Watt (derating factor of 2.8 mW/°C) for both sides. Junction-to-case thermal resistance of 250 °C/Watt (derating factor of 4.0 mW/°C) forone
side; 159°C/Watt (derating factor of 6. 2mW/°C) for both sides.

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2,
(5) Pulse Conditions: length = 300 usec; duty cycle = 1%.
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FAIRCHILD TRANSISTORS FT4017 e FT4018 ¢ FT4019
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
 FACT FT4017 FT4018 FT4019
Symbol Subgroup Characteristic Min. Max. Min. Max. Min. Max. Units Test Conditions
BVCBO la Collector to Base Breakdown Voltage -80 -60 -45 Volts IC = 10 (A IE = 0
Veeo(sust) la Collector to Emitter Sustaining —80 —60 —45 Volts lc=50mAlg =0
. Voltage (Notes 4 and 5) (pulsed)
BVEBO la Emitter to Base Breakdown Voltage -6.0 ~-6.0 -6.0 Volts IE = 10 upA IC =
*VCE(sat) la Collector Saturation Voltage -0.25 -0.25 -0.25 Volts [C = 10 mA IB = 0.5 mA
(pulsed, N_ote 5) .
VCE(sat) 4 Collector Saturation Voltage -0.4 -0.4 -0.4 Volts IC = 50 mA IB = 5.0 mA
(pulsed, Note 5)
”VBE(sat) la Base Saturation Voltage ~0.9 -0.9 -0.9 Volts IC = 10 mA IB = 0.5 mA
(pulsed, Note 5)
VBE(sat) 4 Base Saturation Voltage -0.95 -0.95 -0.95 Volts IC = 50 mA IB = 5.0 mA
(pulsed, Note 5)
*ICBO ' 1b Collector Cutoff Current 10 nA IE =0 VCB =-70 V
*ICBO 1b Collector Cutoff Current 10 nA IE = 0 VCB =-50 V
'ICBO ‘ 1b Collector Cutoff Current 10 nA [E =0 VCB =-30 V
ICBO(IZ?C) 4 Collector Cutoff Current 10 uA IE =0 VCB =-70 V
ICBO(IZS‘C) 4 Collector Cutoff Current 10 uA IE = 0 VCB =-50 V
ICBO(IZS C) .4 Collector Cutoff Current 10 vA IE = 0 VCB =-30 V
*IEBO 1b Emitter Cutoff Current 10 10 10 nA IC =0 VEB =-4.0 V
hfe 4 High Frequency Current Gain (f = 20 Mc) 2.0 8.0 2.0 8.0 2.5 8.0 IC = 0.5 mA VCE =-50 V
4 Common-Base, Open-Circuit 6.0 6.0 6.0 pf I.= 0 Vv =-5.0 V
obo Output Capacitance E CB
h 4 Small Signal Current Gain 100 550 100 700 250 700 I.= 1.0 mA V =-5.0 V
fe C CE
(f = 1.0 Kc)
ie 4 Input Resistance (f = 1.0Kc) 2.5 17 2.5 20 6.0 20  Kohm. Ic= 1.0 mA Veg = -5.0 v
e 4 Output Conductance (f = 1.0Kc) 5.0 40 5.0 50 5.0 50 Lmho IC = 1.0 mA VCE =-5.0 V
vo 4 Voltage Feedback Ratio (f = 1.0 Kc) 10 10 S 10 x107t I;= 10 ma VCE =-5.0 V
1 NOTE: These Numerals Apply to the Fairchild FACT Program,
*NOTE: FACT Program End-Point Measurement Parameter.
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: FAIRCHILD TRANSISTORS 2N4020 THROUGH 2N4025 _

' 2N4020
ELECTRICAL CHARACTERISTICS 2N4022
° : . 2N4021 2N4023
(25°C Free Air Temperature unless otherwise noted) 2N4024 2N4025
Syinbol SE;gAl'sl'p Characteristic Min. Max. Min. Max. Units Test Conditions
hee 4 DC Current Gain 60 180 Ic = 1.0 uA Vog =-5.0 V
h 4 DC Current Gain 100 350 250 500 lc =10 uA VCE =-5.0 V
hFE(-55°C) 4 DC Current Gain 40 100 I, = 10 uA VCE =-5.0 V
‘hFE la DC Current Gain 100 400 250 550 Ic = 100 pA VCE =-50V
hFE 4 DC Current Gain 100 500 250 600 IC = L0 mA VCE =-5.0 V
h,(100°C) 4 DC Current Gain 600 800 Ic=1.0mA Veg =50V
hFE 4 DC Pulse Current Gain (Note 6) 100 200 Ic = 10 mA VCE =~50V
hFE 4 DC Pulse Current Gain (Note 6) 90 180 IC = 50 mA VCE =-5.0 V
hFE(~55°C) 4 DC Pulse Current Gain (Note 6) 40 80 IC = 50 mA VCE =-50V
NF 4 Noise Figure 3.0 2.0 db IC = 20 puA, VCE =-5.0 V,
) f =1.0Ke, BW=150cps, RS=10KQ
NF 4 Noise Figure 8.0 db I. = 20 pA, V =-5.0 V,
Ce¢=10cps, CF
BW = 2.0 (':ps, R; = 10 Kohm
NF 4 Noise Figure 10 4.0 db Ic = 20 uA, V.o =-5.0V,
f = 100 cps,
BW = 15 cps, R = 10 Kohm
'VCE(sat) 1b Collector Saturation Voltage -0.25 -0.25 Volts IC = 10 mA IB = 0.5 mA
VCE(sat) 4 Collector Saturation Voltage (Note 6) -0.4 -0.4 Volts IC = 50 mA IB = 5.0 mA
(pulsed)
‘VBE(sat) 1b Base Saturation Voltage -0.9 -0.9 Volts L = 10 mA Iy = 05 mA
VBE(sat) 4 Base Saturation Voltage (Note 6) -0.95 -0.95 Volts [C = 50 mA I}3 = 5.0 mA
(pulsed)
C 4 Common-Base, Open-Circuit 6.0 6.0 pf I, =0 Vv =-5,0 V
obo Output Capacitance E CB
C. 4 Common-Base, Open-Circuit 15 15 pf I = 0 v =~0.5 V
ibo Input Capacit;mce ¢ EB
hfe 4 High Frequency Current Gain (f = 20 Mc) 2.0 8.0 2.5 8.0 IC = 0.5 mA VCE =-50V
hie 4 Input Resistance (£ = 1,0Kc) 2.5 17 6.0 20 KOhm IC = 1.0 mA vCE =-50V
hoe 4 OQutput Conductance (f = 1,0 Ke) 5.0 40 5.0 50 umho IC = 1.0 mA VCE =-50V
hre 4 Reverse Voltage Feedback Ratio (f= 1.0 Kc) 10 10 x].O_4 IC = 1.0 mA VCE =-50 V
hie 4 Small Signal Current Gain (f = 1,0 Kc) 100 550 250 700 IC = 1.0 mA VCE =-5.0 V
2N4021
2N4022
2N4020 2N4024
2N4023 2N4025
Symbol 1 FACT Characteristic Min Max Min Max. Units Test Conditions
Subgroup - . 8 . .
‘ICBO 1b Collector Cutoff Current 10 nA IE =0 CB = =30 V
‘ICBO 1b Collector Cutoff Current 10 nA IE =0 CcB © -50 V
° = = -
‘ICBO(IZS C) 1b Collector Cutoff Current 10 HA IE = 0 vCB =-30 V
"ICBO(IZS C) 1b Collector Cutoff Current 10 LA IE = 0 VCB =-50 V
‘IEBO 1b Emitter Cutoff Current 10 10 nA IC =0 VEB =-4,0 V
BV la Collector to Base Breakdown Volts I, = 0 I = 10 pA
cBo Voltage -45 -60 E o}
Veeo(sust) la Collector to Emitter Sustaining Voltage  —45 —-60 Volts | =5.0mA Iz =0
Voltage (Notes 4 and 5) (pulsed)
BV la Emitter to Base Breakdown -6.0 -6.0 Volts 1, = 0 1 = 10 pA
EBO Voltage C E
§NOTE: These Numerals Apply to the Fairchild FACT Program.
*NOTE: FACT Program End-Point Measurement Parameter.
INPUT AND OUTPUT
NOISE FIGURE NOISE FIGURE CAPACITANCES VERSUS
VERSUS FREQUENCY VERSUS FREQUENCY REVERSE BIAS VOLTAGE
10 10 2
T 1T —
g sl 1
2 Veg* 50V
8.0 2 8.0 16 =
Ve * 5.0V .
8 8 y
£ 60 N 6.0 ' “.
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e Ic = 204, Rg = 10KQ ] <
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- / . / g |
* \ I+ 0.5 MA, Rg~ 1.OKS / N, l¢ - 0.5 mA, Rg = 1.OK / 3 I e -
20 ¢ 05 A, Rg- L. \ Y 20 ¢ 705 ™, Rs- L. w0 et [ 2Nwel and znaze |
N N 4 T [ - I —
\\ N 7 N i 1 1 2N4020,2NA022, 2N4023 AND 2N4025
0 ] = e R 0K L1 11| lubem
10 100 1Ke 10K 10Kk IMc  10Mc 10 100 1K 10Ke 100Ke  1Mc  10Mc 0 -4.0 -8.0 12 -16 20
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FAIRCHILD TRANSISTORS FT4017 e FT4018 ® FT4019

COLLECTOR CHARACTERISTICS *

COLLECTOR CHARACTERISTICS

TYPICAL ELECTRICAL CHARACTERISTICS FOR FT4019

COLLECTOR CHARACTERISTICS

COLLECTOR CHARACTERISTIC
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* Single family characteristics on Transistor Curve Tracer.
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2N4020 THROUGH 2N4025
PNP HIGH-GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIERS

DIFFUSED SILICON PLANAR Il EPITAXIAL TRANSISTORS

HIGH BREAKDOWN -- 45 AND 60 VOLT LV¢g g
HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT -- 250 Min. @ 10 uA FHYSICAL DIMENSIONS
GUARANTEED BETA AT-55 AND +100°C §

3U)

10% BETA MATCH FROM 100pA TO 1.0 mA
LOW NOISE -- 4.0 db Max. @ 100 cps; 8.0 db Max. @ 10 cps seating *
e FLAT BETA FROM 1.0 uA TO 50 mA

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

Storage Temperature -65°C to +200°C Base
Operating Junction Temperature . +200°C Maximum Collector
Lead Temperature (Soldering, 60 sec Time Limit) +300°C Maximum 1
Maximum Power Dissipation One Side Both Sides ;5
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0,80 Watt 1.3 Watts 03 YA s
.02 029
at 25°C Ambient Temperature N d 3 0.40 .
. perature  (Notes 2 and 3) Watt 0.80 Watts CONNECTION DIAGRAM
Maximum Voltages and Current for each Transistor 2N4021 IN4020
2N4022
2N4024 2N4023
2N4025
VCBO Collector to Base Voltage -60 Volts -45 Volts
VCEO Collector to Emitter Voltage (Note 4) -60 Volts ~-45 Volts
VEBO Emitter to Base Voltage ' -6.0 Volts -6.0 Volts
IC Collector Current 200 mA 200 mA
MATCHING CHARACTERISTICS
) . 2N4020 2N4023
(25°C Free Air Temperature unless otherwise noted) 2N4021 2N4024
2N4022 2N4025
Symi)ol T FACT Characteristic Min, Max, Min Max. Units Test Conditions
Subgroup . g . "
*h,
_h_“'_ la DC Current Gain Ratio (Note 5) 0.8 10 09 10 lc = 100pAt010mA V.. =-5.0 V
FE2
*I Vi, — Vm| la Base-Emitter Voltage Differential 5.0 3.0 mvV I = 100 xA Veg =50V
|Vm - Vm‘ 4 Base-Emitter Voltage Differential 10 5.0 mv lc =100p4At0l0mMA V.o =-5.0V
A(V -V ) I 4 Base-Emitter Voltage Differential 1.6 0.8 mV I, = 100 uA A2 =-5.0 V
l BE1 'BE2 Change (TA = -55°C to +25°C) ¢ CE
AV, -V 4 Base-Emitter Voltage Differential 2.0 L0 mV = 100 pA A’ =-5.0 V
' ( BEl "BE 2) ‘ Change (T, = 25°C to +125°C) e CE
1NOTE: These Numerals Apply to the Fairchild FACT Program.
*NOTE: FACT Program End-Point Measurement Parameter.

NOTES:
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 437°C/Watt (derating factor of 2.3 mW/°C) for one side;
292°C/Watt (derating factor of 3.4 mW/°C) for both sides. Junction-to-case thermal resistance of 219°C/Watt (derating factor of 4.57 mW/°C) for one side; 135°C/
Watt (derating factor of 7.4 mW/°C) for both sides.

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2,
(5) Lowest of two hFE readings is taken as hFE 1 for purposes of this ratio.
(6) Pulse Conditions: length = 300 usec; duty cycle = 1%.

SEMH:DNDL_JC:TOR
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HILD TRANSISTORS 2N4020 THROUGH 2N4025
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2N4020
LECTRICAL CHARACTERISTICS 2N4022
. ) 2N4021 2N4023
P5°C Free Air Temperature unless otherwise noted) 2N4024 2N4025
- t FACT et atio . ’ . ; o . .
Symbol Subgroup Clurac.unsm Min.  Max. Min. Max. Units Test Conditions
hee 4 DC Current Gain 60 180 1c=104A Vep =50 V
hee 4 DC Current Gain 100 350 250 500 Ic =10 A Veg = 50 V
hFE(-SS*‘C) 4 DC Current Gain 40 100 IC = 10 pA VCE =-5.0 V
.hFE la DC Current Gain 100 400 250 550 IC = 100 pA VCE =-5.0 V
hFE 4 DC Current Gain 100 500 250 600 IC = 1.0 mA VCE =-5.0 V
h.(100°C) 4 DC Current Gain 600 800 Ic=10mA VCF =-5.0 V
hFE 4 DC Pulse Current Gain (Note 6) 100 200 IC = 10 mA VCE =-50 V
hFE 4 DC Pulse Current Gain (Note 6) 90 180 IC = 50 mA VCE =-5.0 V
hFE(-55°C) 4 DC Pulse Current Gain (Note 6) 40 80 IC = 50 mA VCE =-5.0 V
NF 4 Noise Figure 3.0 2.0 db IC = 20 LA, VC =-50 V,
f=10Ke, BW=150cps, Rg= 10KQ
NF 4 Noise Figure 8.0 db Io = 20 pA, Vg =-5.0V,
f = 10 cps,
BW = 2.0 cps, R = 10 Kohm
NF 4 Noise Figure 10 4.0 db IC = 20 puA, VC =-5.0 V,
f=100cps, CE
BW = 15 cps, R; = 10 Kohm
‘VCE(sat) 1b Collector Saturation Voltage -0.25 -0.25 Volts IC = 10 mA lB = 0.5 mA
V . _.(sat) 4 Collector Saturation Voltage (Note 6) -0.4 -0.4 Volts 1 = 50 mA I = 5.0 mA
CE B
(pulsed)
‘VBE(sat) 1b Base Saturation Voltage -0.9 -0.9 Volts IC = 10 mA IB = 0.5 mA
V., .(sat) 4 Base Saturation Voltage (Note 6) -0.95 -0.95 Volts L = 50 mA I = 5.0 mA
BE C B
; . (pulsed)
(o} 4 Common-Base, Open-Circuit 6.0 6.0 pf I =0 \4 =-5.0 V
‘ obo Output Capaci,tance E cB
cibo 4 Common-Basle, Open-Circuit 15 15 pf IC =0 VEB =-0.5 V
Input Capacitance
hfe 4 High Frequency Current Gain (f = 20 Mc) 2.0 8.0 2.5 8.0 IC = 0.5 mA VCE =-5.0 V
hie 4 Input Resistance (f = 1.0 Ke) 2.5 17 6.0 20 KOhm IC = 1.0 mA VCE =-50 V
hoe 4 Output Conductance (f = 1.0 Kc) 5.0 40 5.0 50 umho IC = 1.0 mA VCL; =-50V
hre 4 Reverse Voltage Feedback Ratio (f= 1.0 Kc) 10 10 xlO-4 IC = 1.0 mA VCE =-5.0 V
hfe 4 Small Signal Current Gain (f = 1.0 Kc) 100 550 250 700 IC = 1.0 mA VCE =-50V
2N4021
2N4022
2N4020 2N4024
2N4023 2N4025
v Symbol SIJI:FgAr(t:)Ip Characteristic Min Max, Min. Max. Units Test Conditions
* = = -
ICBO 1b Collector Cutoff Current 10 nA IE = 0 VCB =-30 V
* = - -
ICBO 1b Collector Cutoff Current 10 nA IE =0 VCB =-50 V
'ICBO(125°C) 1b Collector Cutoff Current 10 LA I'E = 0 VCB =-30 V
» ° = = -
ICBO(IZS C) 1b Collector Cutoff Current 10 uA I = 0 Vep = 50 V
‘IEBO 1b Emitter Cutoff Current 10 10 nA IC =0 VEB =-40 V
BV la Collector to Base Breakdown Volts I. =0 I = 10 pA
¢BO Voltage -45 -60 E C
Veeo(sust) la Collector to Emitter Sustaining Voltage  —45 —60 Voits | =5.0mA Ig =0
Voltage (Notes 4 and 5) (pulsed)
BVEBO la Emitter to Base Breakdown -6.0 -6.0 Volts IC =0 IE = 10 uA
Voltage
+NOTE: These Numerals Apply to the Fairchild FACT Program.
*NOTE: FACT Program End-Point Measurement Parameter.
INPUT AND OUTPUT
NOISE FIGURE NOISE FIGURE CAPACITANCES VERSUS
VERSUS FREQUENCY VERSUS FREQUENCY REVERSE BIAS VOLTAGE
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FAIRCHILD TRANSISTORS 2N4020 THROUGH 2N4025

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4021 AND 2N4024

COLLECTOR CHARACTERISTICS*

COLLECTOR CHARACTERISTICS

COLLECTOR CHARACTERISTICS

COLLECTOR CHARACTERISTICS
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FT4020 THROUGH FT4025
PNP HlGH GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIERS
DIFFUSED SILICON PLANAR Il EPITAXIAL TRANSISTORS

HIGH BREAKDOWN -- 45 AND 60 VOLT LV¢ggo

HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT -- 250 Min. @ 10 uA
GUARANTEED BETA AT-55 AND +100°C

10% BETA MATCH FROM 100pA TO 1.0 mA

LOW NOISE -- 4.0 db Max. @ 100 cps; 8.0 db Max. @ 10 cps

e FLAT BETA FROM 1.0 uA TO 50 mA

ABSOLUTE MAXIMUM RATINGS (Note 1)
Maximum Temperatures

PHYSICAL DIMENSIONS

Storage Temperature -65°C to +200°C
Operating Junction Temperature ) +200°C Maximum
Lead Temperature (Soldering, 60 sec Time Limit) +300°C Maximum 1
) > Q Emitter
Maximum Power Dissipation One Side Both Sides S Base
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 0.70 Watt 1.10 Watts
at 25°C Ambient Temperature (Notes 2 and 3) 0.40 Watt 0.50 Watts e
Maximum Voltages and Current for each Transistor FT4021 CONNECTION DIAGRAM
FT4022 FT4020 ‘
FT4024 FT4023
FT4025
VCBO Collector to Base Voltage -60 Volts -45 Volts
Vc EO Collector to Emitter Voltage (Note 4) -60 Volts -45 Volts
VeBo Emitter to Base Voltage -6.0 Volts -6.0 Volts
IC Collector Current 200 mA 200 mA
MATCHING CHARACTERISTICS
K . FT4020 FT4023
(25°C Free Air Temperature unless otherwise noted) FT4021 - FT4024
‘'FT4022 FT4025
mbol 1 FACT Characteristic Min. Max Min, Max. Units Test Conditions

Sy! Subgroup o . . .

‘h -

-F‘ﬂ_ la DC Current Gain Ratio (Note 5) 08 1.0 09 1.0 lc = 1004At010mA V.. =50V
FE2 . : -

*I Ve — le 1a Base-Emitter Voltage Differential 5.0 30 mv Ic = 100 zA Vog =50V
IV,E, - Vm| 4 Base-Emitter Voltage Differential 10 50 mv Ic =100,At01.0mA V. =-5.0V
A(V -V ) | 4 Base-Emitter Voltage Differential L6 0.8 mvV = 100 pA A\ =-5.0 V
| BEl 'BE2 Change (T , = -55°C to +25°C) , e CE
A(V -V , | 4 Base—Emltter Voltage Differential 2.0 1.0 mv I. = 100 pA V.. =-50V
I BE1l 'BE2 Change (T , = 25°C to +125°C) ¢ CE

$NOTE: These Numerals Apply to the Fairchild FACT Program.

*NOTE: FACT Program End-Point Measurement Parameter.

-

NOTES:
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 437°C/Watt (derating factor of 2.3 mW/°C) for one side;
350°C/Watt (derating factor of 2.8 mW/°C) for both sides. Junction-ti therma] resi of 250°C/Watt (derating factor of 4.0 mW/°C) for one side; 159°C/
Watt (derating factor of 6.2 mW/°C) for both sides.

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2,
(5) Lowest of two hFE readings is taken as hFE 1 for purposes of this ratio.
(6) Pulse Conditions: length = 300 usec; duty cycle = 1%.

e ————————
FAIRCHILD

. SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD TRANSISTORS FT4020 THROUGH FT4025

FT4020
LECTRICAL CHARACTERISTICS FT4022
o ) . FT4021 FT 4023
25°C Free Air Temperature unless otherwise noted) FT4024 FT4025
1 FACT : ) .
Symbol Subgroup Characteristic Min. Max. Min. Max.  Units Test Conditions
hee 4 DC Current Gain 60 180 I.=104A Vg =50 V
h, 4 DC Current Gain 100 350 250 500 Ic=104A Veg =50 V
hFE(-55°C) 4 DC Current Gain 40 100 Ic = 10 pA VCE =-50V
*hpp . la DC Current Gain 100 400 250 550 L = 100 pA Veg = -5.0 Vv
hFE 4 DC Current Gain 100 500 250 600 I = L0mA Voo = -5.0 V
h,:(100°C) 4 DC Current Gain 600 800 lc=1.0mA vCE =-5.0 V
hFE 4 DC Pulse Current Gain (Note 6) 100 200 IC = 10 mA vCE =-50 V
hFE 4 DC Pulse Current Gain (Note 6) 90 180 IC = 50 mA VCE =-5.0 V
hFE(-SS"C) 4 DC Pulse Current Gain (Note 6) ) 40 80 Ic = 50 mA VCE =-50V
NF 4 Noise Figure 3.0 2.0 db I = 20 uA, Vc =-50V,
f =1.0Kc, BW=150cps, Rg= 10KQ
NF 4 Noise Figure 8.0 db I. = 20 uA, V =-5.0 V,
C CE
f =10 cps,
NF N F 40 b BW = 2.0 cps, R; = 10 Kohm
4 oise Figure 10 X d I. = 20 upA, V =-5.0 V,"
Cf=100cps, CE ’
BW = 15 cps, R = 10 Kohm
'VCE(sat) ib Collector Saturation Voltage -0.25 -0.25 Volts Ic = 10 mA IB = 0.5 mA
V. ..(sat) 4 Collector Saturation Voltage (Note 6) -0.4 -0.4 Volts I, = 50 mA IB = 5,0 mA
CE Cc
(pulsed)
'VBE(sat) 1b Base Saturation Voltage -0.9 -0.9 Volts IC = 10 mA IB = 0.5 mA
V., (sat) 4 Base Saturation Voltage (Note 6) -0.95 -0.95 Volts I, = 50 mA I'B = 5.0 mA
BE C ®
. ulsed)
o] 4 Common-Base, Open-Circuit 6.0 ' 6.0 pf I, =0 v, =-50V
obo Output Capacitance E cB
C, 4 Common-Base, Open-Circuit 15 15 pf I =0 V. =-05V
ibo Input Capacitance ¢ EB
hfe 4 High Frequency Current Gain (f = 20 Mc) 2.0 8.0 2.5 8.0 IC = 0.5 mA VCE =-50V
h1e 4 Input Resistance (f = 1.0 Kc) 2.5 17 6.0 20 KOhm IC = 1.0 mA ch =-50V
hoe 4 Output Conductance (f = 1.0 Kc) 5.0 40 5.0 50 pmho IC = 10 mA vCE =-50V
hre 4 Reverse Voltage Feedback Ratio (f= 1.0 Kc) 10 10 xlO'4 Ic = 1.0 mA vCE =-50V
heo 4 Small Signal Current Gain (i = 1.0 Kc) 100 550 250 700 I = L0 mA VCE =-50 V
FT4021
FT4022
FT 4020 FT4024
FT 4023 FT4025
Symbol T FACT Characteristic Min. Max, Min Max. Units Test Conditions
Subgroup . . . .
‘ICBO 1b Collector Cutoff Current 10 nA IE =0
'ICBO 1b _ Collector Cutoff Current 10 nA IE =0
‘ICBO(125°C) 1b Collector Cutoff Current 10 LA IE =0
'ICBO(125°C) 1b Collector Cutoff Current 10 LA IE =0
‘lEBO 1b Emitter Cutoff Current 10 10 nA Ic =0
BV, la Collector to Base Breakdown Volts I. =0
CcBO Voltage -45 -60 E
Veeo(sust) la Collector to Emitter Sustaining Voltage  —45 —60 Volts 1. =5.0mA b =0
Voltage (Notes 4 and 5) (pulsed)
BV. la Emitter to Base Breakdown -6.0 -6.0 Volts I =0 I = 10 uA
EBO Voltage C E
$NOTE: These Numerals Apply to the Fairchild FACT Program.
*NOTE: FACT Program End-Point Measurement Parameter.
INPUT AND OUTPUT
NOISE FIGURE NOISE FIGURE CAPACITANCES VERSUS
VERSUS FREQUENCY - VERSUS FREQUENCY REVERSE BIAS VOLTAGE
10 10 20 T
T 1T T
a2 ;Trgzl ” f-Lome
F14022
F14023 Veg =50V
8.0 F1a025 8.0 16
Vg " 5.0V - = 15
Zoo ;60 ’ ' s
2 g~ 3 *\e
5 I * 201, R~ 10K B \ = du Ve
g w0 ! 3 g w0 éso Ny s
. \ \ ’ / N , M T N cl
I =0.5mA, Rg = 1.0KQ o . - e} obo Iy »
20 3 - Rs*LOKQ 1y / 20 Nyl ~0-5 mh, Rs~ 1.OK® I 0 N2 0] riom and e |
N 3 NN HH =
Nim ::q N LT H FT4020,F7 4022, F14023 AND FTa025 |
0 B ] 0 A 0 Ll L] ] sdeete
10 100 1Ke 10Kk 100K 1Mc  10Mc 10 100 1Ke 10K 100K 1M 10Mc 0 -4.0 -8.0 12 -16 -2
f - FREQUENCY - cps f - FREQUENCY - Mc Vg, Vgp - REVERSE BIAS VOLTAGE - VOLTS
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FAIRCHILD TRANSISTORS FT4020 THROUGH FT4025

TYPICAL ELECTRICAL CHARACTERISTICS FOR FT4020, FT4022, FT4023 AND FT4025
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FAIRCHILD TRANSISTORS FT4020 THROUGH FT4025

TYPICAL ELECTRICAL CHARACTERISTICS FOR FT4021 AND FT4024
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MATCH ED PAIR HIG

H CONDUCTANCE

ULTRA FAST PLANAR EPITAXIAL DIODES

GENERAL DESCRIPTION - The USN 1N4306 (1N4306) consists of two ﬁigh-Cohductance Ultra-
Fast Planar Epitaxial Diodes with the forward voltage closely matched. The close forward
voltage matching and low reverse current characteristics provide ideal.performan'ce in critical
chopper applications. The stability and proven reliability of Fairchild Planar epitaxial devices

matching during

guarantee continued high performance, low leakage current, and close VF

operation.

The USN 1N4306 is supplied in accordance with MIL-S- 19500/278.

ABSOLUTE MAXIMUM RATINGS OF INDIVIDUAL DIODES (25°C) (Note 1)

WIV : Working Inverse Voltage 50 Volts
I Average Rectified Current / ’ 200 mA
if Recurrent Peak Forward Current 600 mA
if(surge) Peak Forward Surge Current Pulse Width of 1 sec 1,0 Amp
if(surge) Peak Forward Surge Current Pulse Width of 1 usec 4.0 Amp
P Power Dissipation 500 mW
P ' Power Dissipation ' 100 mW at 125°C
T A Operating Temperature -65°C to +150°C
T stg Storage 'Ifemperature, Ambient - -65°C to +175°C

PHYSICAL DIMENSIONS

i

1.00
MI[N.

ELECTRICAL CHARACTERISTICS OF INDIVIDUAL DIODES (25°C Free Air Temperature Unless Otherwise Noted)

Symbol Characteristic Min. Max., Units Test Conditions
VF 1 Forward Voltage . 0.440 0.550 Volts IF = 100 pA
VF' 2 Forward Voltage 0.560 0.670 Volts IF = 1,0 mA
VF 3 Forward Voltage 0.670 . 0.810 Volts IF = '10 mA
VF 4 Forward Voltage 0.750 1.000 Volts IF = 50 mA
IR 1 Reverse Current 50.0 nA VR =-50 V
IRz Reverse Current 5.0 LA VR =-75 V
IR3 Reverse Current (150°C) 50.0 LA Vr = -50 V
Capacitance 2.0 pf VR = 0, f =1Mec
t r (Note 2) Reverse Recovery Time ' 4.0 nsec I IR 10 to 200 mA,
RL = 100Q
AVF 1 Forward Voltage Match 10 mV IF = 0.1 to 10 mA,
: TA -55°C to +125°C
AVF2 . Forward Voltage Match L . . 20 mV F = 10 to 50 mA,
s TA = -55°C to +125°C
NOTES:

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired.
(2) Recovery to 10% of Ipe B

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435

13-98e

FAIRCHILD

SEMICONDUCTOR

© A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION




- FORWARD CURRENT - ~mA

¢

P — MAXIMUM POWER DISSIPATION — mWw

IR - REVERSE CURRENT - pA

FORWARD VOLTAGE VERSUS
FORWARD CURRENT

100
V4 4
7 y4
< /
I/ 1/
10 /S
I I
VAR AN A
7715/
(/ I/
1.0 // //
) y A V4
77
/
0.1 / / 14-4306-001
704 05 06 07 08 09 L0 11
Vg - FORWARD VOLTAGE - VOLTS
REVERSE CURRENT VERSUS
REVERSE VOLTAGE
T
T2 -
S ]
P i~
i,
7T 5
0.01
0.001 14~4306-004
0 10 2 32 4 50 6 710
Vg - REVERSE VOLTAGE - VOLTS
o POWER DERATING CURVE
0

500

300

200

100

14-6300-007
L

25 50 75 100 125 150

TA ~ AMBIENT TEMPERATURE — °C

FAIRCHILD DODES USNIN4306 « IN4306
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_USN1N4307 + IN4307
MATCHED QUAD, HIGH CONDUCTANCE
ULTRA FAST PLANAR EPITAXIAL DIODES

GENERAL DESCRIPTION - .The USN 1N4307 (1N4307) consists of four High—Conductance Ultra-
Fast Planar Epitaxial Diodes with the forward voltages closely matched. The close forward

PHYSICAL DIMENSIONS
e

voltage matching and low reverse current characteristics provide ideal performance in bridge
modulators, ring niédulators, and transmission gate applications. The stability and proven
reliability of Fairchild Planar epitaxial devices guarantee continued high-performance, low-
leakage current, and close VF matching during operation.

The USN 1N4307 is supplied in accordance with MIL-S-19500/284.

ABSOLUTE MAXIMUM RATINGS OF INDIVIDUAL DIODES (25°C) (Note 1)

w1V . Working Inverse Voltage : 50 Volts
Io Average Rectified Current 200 mA
if Recurrent Peak Forward Current 600 mA
if(surge) Peak Forward Surge Current Pulse Width of 1 sec 1,0 Amp
if(surge) Peak Forward Surge Current Pulse Width of 1 usec 4,0 Amp
P Power Dissipation 500 mW
P Power Dissipation : 170 mW at 125°C
T A Cou Opei'ating Temperature S -65°C to +150°C
Tstg Storage Temperature, Ambient -65°C to +175°C »
ELECTRICAL CHARACTERISTICS OF INDIVIDUAL DIODES (25°C Free Air Temperature Unless Otherwise Noted)
Synibol “Characteristic Min, ) Max, Units Test Conditions
\A © Forward Voltage 0.440 0.550 v I, = 100 pA
VF 2 . Forward Voltage 0.560 0.670 v IF = 1.0 mA
VF3 Forward Voltage 0.670 0.810 v IF = 10 mA
VF 4 Forward Voltage 0.750 1.000 v IF = 50 mA
IRI' . Reverse Current . ) 50.0 nA VR =-50 V
Iay ; Reverse Current ) 5.0 LA Vg = -7 Vv
IR3 Reverse Current (150°C) 50.0 LA VR =-50 V
C Capacitance 2.0 pf VR =0, f =1 Mec
trr (Note 2) Reverse Recovery Time 4.0 nsec IF = IR = 10 mA to 200 mA
R, = 100
AVF 1 Forward Voltage Match 10 mvV IF = 0.1 to 10 mA
ST ; Ty = -55°C to 125°C
AVF 2 .+ - Forward Voltage Match . 20 mvV IF = 10 to 50 mA
. : Ty = -55°C to 125°C
. NOTES: ' * Copyright 1965 by Fairchild Semiconductor, a division of Fairchild Camera and Instrument Corporation

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired.
(2) Recovery to 10% of 1F

e ]
FAIRCHILD

SEMICONDUCTOR
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FAIRCHILD DIODES USN 1N4307 e 1N4307

TYPICAL ELECTRICAL CHARACTERISTICS
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o BETA MATCH --20% MAX. AT 100 »A.

e Vi TRACKING --20 »V/°C MAX. AT 100 A FROM —40°C TO +85°C.
o Ve MATCH -- 5.0 mV MAX. AT 100 .A.

o hee--100 MIN. AT 100 »A; 60 MIN. AT 10 »A.

o LOW NOISE FIGURE --4.5 dB MAX.

o SOLID PACKAGE TO GIVE MAXIMUM MECHANICAL SUPPORT TO THE CHIP.

ABSOLUTE MAXIMUM RATINGS [Note 1

Maximum Temperatures
Storage Temperature
Operating Junction Temperature
Lead Temperature (Soldering, 10 seconds Time Limit)

Maximum Power Dissipation [Note 2 and 3]

Total Dissipation at 25°C Case Temperature
at 25°C Ambient Temperature

Maximum Voltages and Current for Each Transistor
Veso Collector to Base Voltage
Veceo  Collector to Emitter Voltage [Note 4]
Veso Emitter to Base Voltage
le Collector Current

MATCHING AND ELECTRICAL CHARACTERISTICS FOR 2N4956 (25°C Free Air Temperature unless otherwise noted)

2N4955 - 2N4956
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS

DIFFUSED SILICON PLANAR* TRANSISTORS

—55°C to +125°C
+125°C
+260°C

One Side Both Sides
0.75Watt 1.3 Watts
0.35 Watt  0.45 Watt

30 Volts
25Volts
5.0 Volts

30 mA

PHYSICAL DIMENSIONS

.330

305 DIA-
.040 .260
MAX. .120
Seating o {

Piane | Il SOO*MIN.
sreass/ 0 D00+

NOTES: All dimensions in inches
Package weight is 0.77 gram
Package is electrically
non-conductive material

For 2N4956 only

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS

—n&:i- DC Current Gain Ratio [Note 5] 0.8 1.0 lc = 100 4A Vee = 5.0V

|(Veer — Veea)| Base-Emitter Voltage Differential [Note 6] 10 mV lc=10uAt01.0mA Vee =50V

[(Vees — Vsez)| Base-Emitter Voltage Differential [Note 6] 5.0 mV lc = 100 4A Vee =50V

| AV — Viea)| Base-Emitter Voltage Differential Change 13 mV lc = 100 4A Ver =50V
(To = —40°C to +25°C) [Note 6] (20 xV/°C)

| A(Veer — Veea)| Base-Emitter Voltage Differential Change 1.2 mV lc =100 4A Ve: =50V
(Ta = +25°C to +85°C) [Note 6] (20 xV/°C)

NOTES:

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 133°C/Watt (derating factor of 7.5 mW/°C) for one side; and 77°C/Watt (derating
factor of 13 mW/°C) for both sides. Junction to ambient thermal resistance of 286°C/Watt (derating factor of 3.5 mW/°C) for one side; and 222°C/Watt (derating factor of 4.5 mW/°C) for

both sides.

. Lowest of two h., readings is taken as he, for purposes of this ratio.
. Absolute values.
. Pulse Conditions: length = 300 us; duty cycle = 1%.

N oo~

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435

13-99

* Planar is a patented Fairchild process.

.“Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.
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FAIRCHILD TRANSISTORS 2N4955 - 2N4956

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS
hee DC Current Gain 150 le=10mA Vee =5.0V
hee DC Current Gain 100 le=100,A V=50V
hee DC Current Gain 60 600 lc = 10 4A Vee =50V
Vee (sat) Collector Saturation Voltage 0.35 Volts lc=1.0mA ls=01mA
Vee (on) Emitter-Base On Voltage 0.7 Volts lc=0.1mA Vee =50V .
leso Collector Cutoff Current 10 nA le= Ves =25V
leso (85°C) Collector Cutoff Current 1.0 uA le=0 Vs =25V
lceo Collector Cutoff Current 10 nA le=0 Vee = 5.0V
leso Emitter Cutoff Current 10 nA le=0 Ves = 5.0V
Cen Collector-Base Capacitance 6.0 pF le=0 Vee = 10V
hte High Frequency Current Gain (f = 20 MHz) 3.0 15 le =1.0mA Vee =5.0V
hye Small Signal Current Gain (f = 1.0 kHz) 150 1000 le =1.0mA Vee = 5.0V
hie Input Impedance (f = 1.0 kHz2) 35 30 kohms lc = 1.0mA Vee = 5.0V
(. Output Conductance (f = 1.0 kH2) 40 umhos lc=10mA Ve =50V
hre Voltage Feedback Ratio (f = 1.0 kHz) 800 X10¢ Ilc=1.0mA Vee = 5.0V
BVcio Collector to Base Breakdown Voltage 30 Volts e =104A le=0
Veeo (sust) Collector to Emitter Sustaining Voltage 25 Volts lc=20mA le=20.
(pulsed, notes 4 and 7)
BVeso Emitter to Base Breakdown Voltage 5.0 Volts le =10 xA le=10
Cet Emitter-Base Capacitance 6.0 pF le = Vee = 05V
NF Narrow Band Noise Figure (f = 1.0 kHz) 45 dB le =10 4A Vee =50V
B.W. = 200 Hz Rs = 10k
NF Wide Band Noise Figure 45 dB le =10 4R Vee =50V
(3.0 dB points @ 10 Hz and 10 kHz) BW.=157kHz Rs= 10k
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COLLECTOR CHARACTERISTICS*
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2N5254 - 2N5255 - 2N5256
PNP LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS

o EXCELLENT Vg MATCH. . . .. 3.0 mV (MAX.) AT 100 1A
o TIGHT BETA MATCH . . . . . . 109% (MAX.) AT 100 xA PHYSICAL DIMENSIONS
o EXCELLENT Vg TRACKING . . . 10 xV/°C (MAX.) AT 100 ~A FROM —40°C TO +85°C 330
e HIGHBETA . .......... 175 (MIN.) AT 1.0 mA; 150 (MIN.) AT 100¢A ‘305 DIA-
e LOW NOISE FIGURE . . .. .. 2.5 dB (MAX.) AT 1.0 kHz < T
* LOW COST EPOXY PACKAGE 040 260
ij\-x_, 41’20
ABSOLUTE MAXIMUM RATINGS (Note 1 Seating
- ( ) Plane | ul .500+M|N‘
Maximum Temperatures UU U U[l
Storage Temperature —55°C to +125°C 6 Leads ]
Operating Junction Temperature +125°C
Lead Temperature (Soldering, 10 second time limit) +260°C
Maximum Power Dissipation (Notes 2 and 3) One Side Both Sides
Total Dissipation at 25°C Case Temperature 0.8 Watt 1.4 Watts
at 25°C Ambient Temperature 0.35 Watt 0.43 Watt
Maximum Voltages and Current for Each Transistor
Veso Collector to Base Voltage —40 Volts
Vero Collector to Emitter Voltage (Note 4) —40 Volts
Viso Emitter to Base Voltage ) —5.0 Volits NOTES: All dimensions in inches
IC Collector Current 50 mA Package weight is 0.77 gram

MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

2N5255 2N5256
SYMBOL CHARACTERISTIC MIN. TYP. MAX.  MIN. TYP. MAX. UNITS TEST CONDITIONS
heg,/Ree, DC Current Gain Ratio (Note 5) 0.8 10 09 10 lc=100p4A Vg =—50V
| (Vagy — Vies) | Base-Emitter Voltage Differential (Note 6) 5.0 3.0 mV lc=100pA Ve =-50V
|A(Vge, —Vg,)|  Base-Emitter Voltage Differential Change 13 065 mV lc=100 A Ve =-—50V
(T, = —40°C to +25°C) (Note 6) (20 uv/°C) (10 xV/°C)
|A(Vgg, — Vge,)|  Base-Emitter Voltage Differential Change 1.2 0.60 mV lc=100p4A V=50V
(Tp = +25°Cto +-85°C) (Note 6) (20 uV/°C) (10 uV/°C)
lg; — g, Base Current Differential 80 40 nA lc=100pA V=50V
Al —lgp) Base Current Differential Change 25 20 nA/°C 1o =100pA V=50V
(T, = —40°C to +85°C)
Additional Electrical Characteristics on Page 2 *Planar is a patented Fairchild process.
NOTES:
(1) These ratings are limiting values above which the serviceability of any individual iconductor device may be impaired.
(2) These are steady state limits. The factory should be Ited on lications involving pulsed or fow duty cycle operations.

(3) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/Watt (derating factor of 8.0 mW/°C) for one side, and 71°C/
Watt (derating factor of 14 mW/°C) for both sides. Junction to ambient thermal resistance of 285°C/Watt (derating factor of 3.5 mW/°C) for one side; and 233°C/Watt
(derating factor of 4.3 mW/°C) for both sides.

(4) Rating refers to a high-current point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.

(5) Lowest of two hee readings is taken as hrei for purposes of this ratio.

(6) Absolute values.

(7) Pulse Conditions: length = 300 us; duty cycle = 1%.

FAIRCHILD

, SEMICONDUCTOR
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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FAIRCHILD TRAN;‘;I%TORS 2N5254 « 2N5255 « 2N5256

2.0

COLLECTOR CHARACTERISTICS*
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FAIRCHILD TRANSISTORS 2N5254 < 2N5255 - 2N5256

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

2N5255

SYMBOL CHARACTERISTIC 2N5254 2N5256 UNITS TEST CONDITIONS
: MIN. MAX. MIN. MAX.
hee DC Current Gain 70 175 lc=10mA Vg =—5.0V
heg DC Current Gain 50 750 150 750 lc =100 ¢A Veg =—5.0V
hee DC Current Gain © 90 lc=20pA Vg =—5.0V
Vek(sat Pulsed Collector Saturation Voltage (Note 7) —0.25 —0.25 Volts I =10mA Il =05mA
BE(on) Emitter-Base On Voltage —-0.9 —09 Volts Io=0.1mA Veg = —5.0V
CBO Collector Cutoff Current 10 10 nA lg=0 Veg =—30V
lco(85°C) Collector Cutoff Current 1.0 1.0 #A lg=0 Vg =—30V
leeo Collector Cutoff Current 10 10 nA - lp=0 Veg=—5.0V
leso Emitter Cutoff Current 10 10 nA lc=0 Vg = —4.0V
VeE(saty Pulsed Base Saturation Voltage (Note 7) —0.9 —09  Volts Ic=10mA Iz =0.5mA
fe High Frequency Current Gain (f = 20 MHz) 2.0 15 2.0 15 lc=10mA Ve = —5.0V
he Small Signal Current Gain (f = 1.0 kHz) 70 900 175 900 lc=1.0mA Veg=—5.0V
h, Input Impedance (f = 1.0 kHz) 1.7 25 44 25 k2 lc =10mA Vep =—5.0V
hoe Output Conductance (f = 1.0 kHz) 5.0 70 15 70 pgmhos |- =1.0mA Veg = =50V
he Voltage Feedback Ratio (f = 1.0 kHz) 1200 1200 X107¢ lo=10mA Veg = —5.0V
BVeso Collector to Base Breakdown Voltage —40 —40 Volts  Ic=104A lg=0
Veeo(sus) Collector to Emitter Sustaining Voltage —40 —40 Volts lc=10mA =0
. (pulsed, Notes 4 and 7)
BVizo Emitter to Base Breakdown Voltage —5.0 -5.0 Volts 1. =104A le =0
Cep Collector to Base Capacitance 6.0 6.0 pF lg=0 Veg=—10V
Cep Emitter to Base Capacitance 16 16 pF le=0 Vgg=—05V
NF Narrow Band Noise Figure (f = 1.0 kHz) 3.0 25 dB Ic =100 ¢A Veg=—50V
BW.=200Hz R;=10kQ
NF Wide Band Noise Figure 3.0 25 dB  lc=100gA Vep = —5.0V
(3.0 dB points at 10 Hz and 10 kHz) BW.=157kHz R;=10k2

THESE CURVES APPLY TO ALL TYPES
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FAIRCHILD TRANSISTORS 2N5254 - 2N5255

+ 2N5256

TYPICAL ELECTRICAL CHARACTERISTICS‘

2N5255 « 2N5256

DC PULSE CURRENT GAIN VERSUS

COLLECTOR CHARACTERISTICS® COLLECTOR CHARACTERISTICS® COLLECTOR CURRENT
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FPM 7011 « FPM 7012
NPN PHOTOTRANSISTOR TAPE READER ARRAYS

GENERAL DESCRIPTION - These Fairchild tape reader arrays consist of matched Fairchild
FPM 100 phototransistors flush mounted in permanent alignment. The flat windows allow the PHYSICAL DIMENSIONS
c—'—m-———d
front surface to serve as wear-plate in direct contact with data tape thus minimizing cross- 3;739
) i ; I 'zzo’l ".‘8‘3‘3
talk and the influence of stray light. i J" 7
130 i
: 180
Dimensions are compatible with standard one inch data tape., The FPM 7011 is in two sections 1;0 'L -
to accommodate in-line mechanical sprockets. The FPM 7012 is in one piece and includes a
ninth phototransistor for sprocket hole detection. 450 MIN.
-
190
184
© y O
ABSOLUTE MAXIMUM RATINGS (Each Phototransistor) g %%;%8? Io)
VC E Collector-Emitter Voltage 40V o l 8
VEC Emitter-Collector Voltage 5V @ @) .Jo;g%
P Power Dissipation (25°C Ambient) (Note 1) 75 mW O T b O
403
T, Operating Temperature, Ambient -65°C to +175°C 8 ~3I7 s 8
Tstg Storage Temperature, Ambient -65°C to +200°C % i {';} .
NOTES: All dimensions in' inches.
Brass plate 1s common to all emitters.
All holes on 0.100+.002 centers.
W are inal .051 di
ELECTRICAL CHARACTERISTICS (25°C Each Phototransistor
Symbol Characteristic Min, Max. Units Test Conditions
VCEO(sust) Collector-Emitter Sustaining Voltage 40 Volts Ic = 0.1 mA H < 0.1 uw/ cm2
VCE(sat) Collector Saturation Voltage (Note 2) 0.3 Volts IC = 04 mA H 20 mW/ cm2
L1 Light Current (Note 2) 0.8 mA Veg = 50V H= 20 mW/ cm?
I, Light Current ' ‘(Note 3) 1.0 mA Vg = 5.0V H = 9.0 mW/cm>
. _ _ 2
L min/IL max Matching Factor (Note 2 & 4) 0.67 1.0 Vog = 50V H = 20 mW/cm2
ID Dark Current 0.1 uA VCE =15 V H < 0.1 pyW/cm
BVECO ~ Emitter-Collector Breakdown Voltage 5 Voits IC = 0.1 mA H < 0.1 uW/ cm2
NOTES:

(1) Derating factor is 0.5 mW/°C above 25°C.
(2) Irradiation source is an unfiltered tungsten lamp at 2870°K color temperature.
(3) Irradiation source is a filtered tungsten lamp with Corning CS7-69 filter, plus a 2 cm HgO filter cell.

range of maximum response. This test method is included only for reference because of common usage.

applications.
(4) Matching factor =ratio of minimum to maximum light current between any sensors in the array.

This rejects wavelengths outside the 0.7 to 1.0 micron

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435
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PHOTOTRANSISTOR TAPE READER ARRAYS FPM 7011+ FPM 7012

IRRADIATION AND ILLUMINATION

All light current ratings are given in radiometric dimensions (mW/ cmz). Conversion to illumination units requires knowledge of the

luminous efficiency of the source in lumens per watt of radiated power. For incandescent sources graph A may be used. Graph B

shows the effect of color temperature upon light current.

o

GRAPH A GRAPH B
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COLOR TEMPERATURE (°K)

Ft. candles = candle power/distance in ft2 = lumens/f‘c2 = mW/cm

COLOR TEMPERATURE (°K)

2 x 0.929 x lumens per watt

DEFINITIONS
IRRADIATION: Total incident radiant energy. Measured in power per unit area. Symbol: H
ILLUMINATION: Incident irradiation of wavelengths which are visible to the human eye. Measured

LUMINOUS EFFICIENCY:
LIGHT CURRENT:
DARK CURRENT:

COLOR TEMPERATURE:

TYPICAL COLLECTOR

in ft. candles.
Ratio of illumination to irradiation.
The current resulting from the action of light upon a light sensitive device.

Current in a photosensitive device which is effectively shielded from wavelengths
to which it responds. :

The temperature of a perfect radiator (black body) when it is the same color as
the incandescent source being described. Measured in degrees Kelvin.

TYPICAL LIGHT CURRENT TYPICAL LIGHT CURRENT

" CHARACTERISTICS VERSUS IRRADIATION VERSUS WAVELENGTH
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SP10800

NPN LOW-LEVEL, LOW-NOISE DUAL TRANSISTOR

DIFFUSED SILICON PLANAR* TRANSISTOR

o TWO DEVICES IN 0.125 X 0.250 INCHES FOR HIGH DENSITY PACKAGING
e HIGHGAIN . . ... v o+« hge = 60-600 AT 10 nA PHYSICAL DIMENSIONS
e hge = 100 (MIN) AT 100 »A JEDEC (T0-89) outline
o BREAKDOWN VOLTAGE . . . Ve =45 V (MIN) 70 N 150 oo
e LOW NOISE ........ NF = 4.0 dB (MAX) - 1 kHz AND WIDE BAND ]— 0
| 019
2 1= ==______}_-0w
ABSOLUTE MAXIMUM RATINGS (Note 1) S = S
Maximum Temperatures ==
Storage Temperature —65°C to +200°C o35 __858 -
Operating Junction Temperature +200°C Maximum L _‘:'__=¥F 003
Lead Temperature (Soldering, 60 second time limit) +300°C Maximum f - 7F
Maximum Power Dissipation (Notes 2 and 3) One Side Both Sides ., == oneRan
Total Dissipation at 25°C Case Temperature 1.75 Watts 3.5 Watts & = L c,
at 25°C Ambient Temperature 0.25 Watt 0.350 Watt E— R
S 5 o ] M |
. Maximum Voltages and Current —
Veso Collector to Base Voltage 45 Volts NOTES: All dimensions in nches
\/ Collector to Emitter Voltage (Note 4 45 Volts Leads are gold-piated kovar
V::é) Emitter to Base Voltage . ) 6.0 Volts e s See
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)
SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS
hee DC Current Gain 60 600 lc =10 yA Ve =50V
hee DC Current Gain 100 I =100 uA Ve =5.0V
hee DC Current Gain 150 lc =10mA Ve =50V
hee(—55°C) DC Current Gain 15 le =10 pA Ve, =50V
Veg(sat) Collector Saturation Voltage 0.35 Volts lc=10mA lg=0.1mA
Vce(sat) Collector Saturation Voltage 1.0 Volts lc =10mA Il =10mA
Vie(sat) Base Saturation Voltage 1.0 Volts lc =10mA lg=1.0mA
hge High Frequency Current Gain (f = 30 MHz) 2.0 Ic =0.5mA Vee =50V
lcso Collector Cutoff Current 10 nA lg=0 Veg =45V
lcpo(150°C) Collector Cutoff Current 10 uh le=0 Ve =45V
leso Emitter Cutoff Current 10 nA le = Vg =50V
leeo Collector-Emitter Cutoff Current 10 nA lg=0 Veg=5.0V

Additional Electrical Characteristics on page 2
Notes on page 2
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FAIRCHILD TRANSISTOR SP10800

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

- SYMBOL CHARACTERISTICS E MIN. MAX. UNITS TEST CONDITIONS
Cobo Output Capacitance 6.0 pF le=0 Veg =50V -
Civo Input Capacitance 6.0 pF le=0 Vig =05V
BVcgo Collector to Base Breakdown Voltage 45 Volts lc =10 A le=0
o _\ICEO(sust) ~ Collector to Emitter Sustaining Voltage (Notes 4 and 5) 45 Volts Ilc =10mA lg=0
o BVgo o Emitter to Base Breakdown Voltage 6.0 Volts lc=0 lp=104A
CUNF ‘Wide Band Noise Figure (f = 15.7 kHz) 40 dB Ic =10 1A Vee =50V
oo e Rg = 10k
 NF. 1 ) Narrow Band Noise Figure (f = 1.0 kHz) 4.0 dB lc =10 4A Vee =50V
W ‘ S ‘ PBW = 200 Hz Rg = 10ke
o " Input Resistance (f = 1 kHz) 35 : ) lc =1.0mA Vep =50V
‘h,e i OutputConductance (f = 1 kHz) 5.0 30 pmho  lo=10mA Vee =50V
= Chy, Output Conductance (f = 1 kHz) 1.0 umho lc=10mA Vg = 5.0V
Cohy t Input Resistance (f = 1 kHz) 25 32 Q lc=10mA . V=50V

NOTES: e

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.

(2) These are steady state’ limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

@A) These rat;ngs give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 700°C/Watt (derating factor of 1.42 mW/°C) for one side; 500°C/
Watt (deratmg factor of 2.0 mW/°C) for both sides. Junction to case thermal resistance of 100°C/Watt (derating factor of 10 mW/ C) for one side; 50°C/Watt (derating factor
of 20° mW/°C) for both sides: . !

(4) Ratings refer to a- high- current “point where collector to emitter voltage is lowest. For more information send for Fairchild Publication APP- 4/2.

'(5) Pulse Condmons length =300 sy duty cycle = 1%.
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SP10801
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIER

DIFFUSED SILICON PLANAR TRANSISTOR

GENERAL DESCRIPTION - The six-terminal device contains two isolated High-Gain, Low-Noise
‘NPN Double-Diffused Silicon Planar Transistors in one hermetically sealed enclosure. It is
designed for use in high-performance amplifier and differential-amplifier circuits requiring
high-gain and low-noise at low-current levels. The SP 10801 features very high beta at low-
collector current.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

Storage Temperature -65°C to +200°C .
Operating Junction Temperature +200°C Maximum
Lead Temperature (Soldering, 60 sec time limit) +300°C Maximum ) CONNECTION DGR
Maximum Power Dissipation (Notes 2 and 3) - One Side Both Sides =
. He=
Totzl Dissipation at 25°C Case Temperature © 1,75 Watts 3.5 Watts he=
at 25°C Ambient Temperature 0.25 Watt 0.350 Watt

Maximum Voltages

VCBO Collector to Base Voltage 45 Volts
VCEO Collector to Emitter Voltage (Note 4) 45 Volts
VEBO Emitter to Base Voltage 6.0 Volts

MATCHING and ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

Symbol Characteristic Min, Max. Units Test Conditions

hFE 1
— DC Current Gain Ratio (Note 6) 0.8 1.0 I. = 100 phA V = 50V
h C CE

FE2
I VBE 1- VBEZ | Base-Emitter Voltage Differential 5.0 mV IC = 100 pA VCE = 50V
IVBE1 - VBE2| Base-Emitter Voltage Differential 10 mV I, = 10 pA Vo =50V
|VBEl - VBEzl Base-Emitter Voltage Differential 10 mv I, = LOmA Vg = 50V
AV -V )| Base-Emitter Voltage Differential Change 1.6 mvV I. = 100 uA V = 5.0V
I BE 1 BE 2 (TA = -55°C to +25°C) C CE

A(V. -V )I Base-Emitter Voltage Differential Change 2.0 mV I, = 100 pA V = 50V
|2eE1 - Ve2 (T, = +25°C to +125°C) ' ¢ CE
NF Wide Band Noise Figure (Note 8) 4.0 db Ic = 10 puA VCE = 50V
NF Narrow Band Noise Figure (Note 7) 4.0 db IC = 10 uA VCE = 50V

Additional Electrical Characteristics on page 2

R R
FAIRCHILD

SRR
SEMICONDUCTOR
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FAIRCHILD TRANSISTOR SP10801 %

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

Symbol ) Characteristic Min. Max. Units Test Conditions
bpg © DC Current Gain 60 600 I, = 10 uA Vep = 50V
hFE’}‘ -DC Current Ga;n 100 IC = 100 pA VCE = 50 V
hFE ‘ DC Current Gain 150 Ic = 1.0 mA VCE = 5.}0 v
'»hFE(‘-“55(°C)'I ; DC Current ‘Gain 15 IC = 10 pA VCE = 50V
VCE(sat) * - Collector Saturation Voltage 0.35 Volts IC = 1.0 mA IB = O.‘l‘ mA
YCE(sat) Collectop Saturation Voltage 1.0 Volts IC = 10 mA IB = 1.0 mA
VBE(sat) . Bgse Saturation Voltage 1.0 Volts IC = 10 mA IB = 1.0 mA
hfe : High Frequency Current Gain 2.0 IC = 0.5 mA VCE = 50 V
S :  (f = 30Mc) S
. Ic Bo - e qcl;éctor Cutoif Current 10 nA Ip =0 Ve = BV
Iopo(180°C) - Collector Gutoff Current 10 LA I =0 Vop = 6 V.
«IEBO ‘ .~Em§tter Cutoff Current 10 nA IC = ‘0 VEB = 50V
' Ich ) . L‘(CoIlector-Emitter Cutoff Current ' 10 ‘nA IB =0 Veg = 50 V
Cobo S ‘Qgtput Capacitance 6.0 pf IE =0 Ve = 5.0 V
» Cibo ’ Input Capacitance 6.0 o I, =0 Vegg = 05 V
BVCBO E }%_Co}lectozz-to-Base Breakdown Voltage; ) 45 Volts ; IC = 10 pA IE' =0
VCEO(suSt), “ Collector-to-Emitter Sustaining Voltage 45 Volts IC = 10 mA gt = 0
” : (Notes 4 and 5)
BVEBO Emitter-to-Base Breakdown Voltage 6.0 Volts IC =0 IE = 10 pA
hie Input Resistance (f = 1Kc) 8.5 . - KOhm IC = l.Q ‘mA VCE =50V
hoe Output Conductance (f = 1Kc) 5.0 - 30 wmho IC = 1.0 mA VCE = 50V
hOb Output Conductance (f = 1Kc) 1.0 umho Ic = 1.0 mA VCE = 50V
hib © Input Resistance (f = 1Kc) ' _25 32 Ohm IC = 1.0 mA VCE = 50V
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 700°C/Watt (derating factor of 1.43mW/°C) for or:
side; 500 °C/Watt (derating factor of 2.0 mW/°C) for both sides. Junction-to-case thermal resistance of 100°C/Watt (derating factor of 10 mW/°C) for one side;
50°C/Watt (derating factor of 20 mW/°C) for both sides.

(4) Rating refers to a high-current point where collector-to-emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2.
(5) Pulse conditions: length = 300 usec; duty cycle = 1%.

(6) Lowest of two hFE readings is taken as hFE 1 for purposes of this ratio.

() f = 1Kc; Rs = 10 K; Power Bandwidth of 200 cps.

(8) f = 10 cps to 10Kc; RS = 10 KQ; Power Bandwidth of 15.7 Kc.
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GENERAL DESCRIPTION
transistor in the JEDEC TO-88 outline,

differential amplifier.

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

Storage Temperature
Operating Junction Temperature

~ Lead Temperature (Soldering, 60 sec time limit)

Maximum Power Dissipation  (Notes 2 & 3)

Total Dissipation at 25°C Case Temperature
at 25°C Ambient Temperature

Maximum Voltages

v Collector to Base Voltage

CBO
VCEO Collector to Emitter Voltage (Note 4)
VEBO Emitter to Base Voltage

'SP10810

PNP DIFFERENTIAL AMPLIFIER
DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

- The SP 10810 is a double diffused silicon PNP Planar epitaxial
It is designed as a high-frequency, low noise,

-65°C to +200°C
+200°C Maximum
+300°C Maximum

One Side Both Sides
1.5 Watts 3.0 Watts
0.25 Watt 0.35 Watt
-20 Volts
-15 Volts
-4.0 Volts

MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

Symbol Characteristic Min. Max.  Units Test Conditions

heg 1

—h—F—-—- DC Current Gain Ratio (Note 6) 0.8 1.0 IC = 1.0 mA VCE =-50V
E2

| Vee1 "~ VBE2 | Base Emitter Voltage Differential 5.0 mV Io = LOmA Voo =-50V
AV, -V )| Base Emitter Voltage Differential 4.0 mV I. = 1.0 mA V =-50V

|48 1 - Ve 2| Change (T, = -55°C to +25°C) ¢ CE

|A(VBE1 -vBE2)| Base Emitter Voltage Differential 5.0 mv I, = L0mA Vop =-50V

Change (TA = +25°C to +125°C)

Additional Electrical Characteristics on page 2

NOTES:
These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 700°C/Watt (derating factor of 1.42 mW/°C)
for one side; 500°C/Watt (derating factor of 2.0 mW/°C) for both sides. Junction to case thermal resistance of 110°C/Watt (derating factor of 8,5 mW/°C)

1)
(2
®)

@)
(8)
(6)

for one side; 58°C/Watt (derating factor of 17,2 mW/°C) for both sides.

Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Publication APP-4/2.

Pulse conditions: length = 300 usec; duty cycle = 1%.
Lowest of two hFE readings is taken as hFE 1 for purpose of this ratio.
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» FAIRCHILD TRANSISTO SP10810

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

Symbol Characteristic Min. Max. Units Test Conditions
‘ VCEo(sdst)‘ Collector to Emitter Sustaining . -15 . - Volts’ IC = 10 mA I = 0
Uy ~ Voltage (Notes 4 & 5) ‘
BVCBO ) Collector to Base Breakdown -20 Volts IC = 10 pA IE =0
; : Voltage
BV EBO q‘ : Emitter to Base Breakdown -4.0 Volts IC =0 IE‘ = 10 pA
) i Voltage _,
hFE - DC Pul:se_'_Current Gain (Note 5) 35 Ic = 10 mA VCE =-1.0 V
ICEO" T Collector Cutoff Current 10 nA IE =0 V‘CB =-15 V
Ve E(sat) : Collector Saturation Voltage -0.25 Volt IC = 20 mA IB = 2.0 mA
‘VBE(Sat) . Base Saturation Voltage ‘ -1.0 Volt Io = 20 mA I = 2.0 mA
hf e ' High Frequency Current Gain (f = 100 Mc) 1.0 IC = 10 mA VCE =-10 V
C obo Output"Cgpacitance 10 pf IE = 0‘ VCB =-10 .V
C ibo - Input Capacitance 10 pf IC = VBE = 05 V
hICBO‘(ISO"’C‘) Collgctor Cutoff Currgnt 25 uA IE = VCB =-15 V
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SP10811
DUAL PNP HIGH-SPEED SWITCH AND RF AMPLIFIER

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR

GENERAL DESCRIPTION ' - The SP 10811 is a double diffused silicon PNP Planar epitaxial dual
transistor packagedinthe JEDEC TO-89 outline. It is designed as a high-frequency, low noise,

PHYSICAL DIMENSIONS
n with

general-purpose transistor,
ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperatures

Storage Temperature -65°C to +200°C
Operating Junction Temperature ) +200°C Maximum
Lead Temperature (Soldering, 60 sec time limit) +300°C Maximum
Maximum Power Dissipation (Notes 2 & 3) One Side Both Sides —— ‘{:}—;
Total Dissipation at 25°C Case Temperature 1.5 Watts 3.0 Watts CONNECTION DIAGRAM
at 25°C Ambient Temperature 0.25 Watt 0.35 Watt 4

Maximum Voltages

VCBO Collector to Base Voltage -20 Volts
VCEO Collector to Emitter Voltage (Note 4) © -15Volts
VEBO Emitter to Base Voltage -4,0 Volts

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted)

Symbol Characteristic Min, Max. Units Test Conditions

VCEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 & 5) -15 Volts IC = 10 mA IB =0
BVCBO Collector to Base Breakdown Voltage -20 Volts IC = 10 pA IE =0
BVEBO Emitter to Base Breakdown Voltage -4.0 Volts IC =0 IE = 10 pA
h‘FE DC Pulse Current Gain (Note 5) 35 Ic = 10 mA VCE =-10V
ICBO Collector Cutoff Current 10 nA IE =0 VCB =-15 V
VC E(sa.t) Collector Saturation Voltage -0.25 Volt IC = 20 mA IB = 2.0 mA
VBE(sat) Base Saturation Voltage -1.0 Volt Ic = 20 mA IB = 2.0 mA
L High Frequency Current Gain (f = 100 Mc) 1.0 Ic =10 mA Voo = -10 V
Cobo Output Capacitance 10 pf IE =0 VCB =-10 V
Cibo Input Capacitance 10 pf IC =0 VBE = 05V
ICBO(ISO C) Collector Cutoff Current 25 wA IE =0 VCB =-15 V
NOTES:

(1) These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
(2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 700°C/Watt (derating factor of 1.42 mW/°C) for one
side; 500°C/Watt (derating factor of 2.0 mW/°C) for both sides. Junction to case thermal resistance of 110°C/Watt (derating factor of 8.5 mW/°C) for one side;
58°C/Watt (derating factor of 17.2 mW/°C) for both sides.

(4) Rating refers to a high current point where collector to emitter voltage is lowest. For more information send for Publication APP-4/2.

(5) Pulse conditions: length = 300 usec; duty cycle = 1%.

(6) Lowest of two h.

E readings is taken as h for purposes of this ratio.

F FE1

SR T R
FAIRCHILD

SEMICONDUCTOR
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