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SPECIAL PRODUCTS NUME.RICAL-1 INDEX 

Tp Page No. Type Page No. 

FSPl - 2N2915 13-57 
FSP2 - FE2915 13-57 
FLBlOO 13-12 2N2915A 13-57 
FLClOO 13-12 FE2915A 13-57 
FPMlOO 13-14 2N2916 13-61 
FPOlOO 13-14 FE2916 13-61 
FPTlOO 13-18 2N2916A 13-61 
FPM200 13-20 FE2916A 13-61 
FP0200 13-20 2N2917 13-65 
FPA201 13-22 FE2917 13-65 
FPA202 13-22 2N2918 13-65 
FPA203 13-22 FE2918 13-65 
FPA204 13-22 2N2919 13-57. 
FPA210 13-24 FE2919 13-57 
FPA500 13-26 2N2919A 13-57 
FPA505 13-28 FE2919A 13-57 
FPA507 13-30 2N2920 13-61 
FPA509 13-32 FE2920 13-61 
FLA610 13-34 2N2920A 13-61 
FLA611 13-36 FE2920A 13-61 
FLA630 13-38 2N2972 13-53 
2N986 13-40 2N2973 13-53 
2N997 13-42 2N2974 13-57 
2N998 13-43 FT2974 13-57 
2N999 13-45 2N2975 13-61 
FT1718A 13-47 FT2975 13-61 
FE1718A 13-47 2N2976 13-65 
FT1718B 13-47 2N2977 13-65 
FE1718B 13-47 2N2978 13-57 
FT1718C 13-47 FT2978 13-57 
FE1718C 13-47 2N2979 13-61 
FT1718D 13-47 FT2979 13-61 
FE1718D 13-47 2N2980 13-69 
FT1718E 13-47 2N2981 13-69 
FE1718~ 13-47 2N2982 13-69 
2N2060 13-49 2N3423 13-73 
FE2060 13-49 FB3423 13-73 
2N2060A 13-49 FE3423 13-73 
FB2060A 13-49 2N3424 13-73 
FE2060A 13-49 FB3424 13-73 
2N20608 13-49 FE3424 13-73 
FB2060B 13-49 2N3726 13-77 
FE20608 13-49 FB3726 13-77 
2N2452 13-40 FE3726 13-77 
2N2913 13-53 2N3727 13-77 
FE2913 13-53 FB3727 13-77 
2N2914 13-53 FE3727 13-77 
FE2914 13-53 2N3728 . 13-81 

Additional Special Transistor Products 

Type 

FPA301 
1N4306 
1N4307 

Page No. 

13-25a 
13-98e 
13-98g 
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Type Page No. 

2N3729 13-81 
2N3838 13-85 
2N4015 13-77 
FB4015 13-77 
FE4015 13-77 
2N4016 13-77 
FB4016 13-77 
FE4016 13-77 
2N4017 13-87 
FE4017 13-87 
FT4017 13-91 
2N4-018 13-87 
FE4018 13-87 
FT4018 13-91 
2N4019 13-87 
FE40!9 13-87 
FT4019 13-91 
2N4020 13-95 
FE4020 13-95 
FT4020 13-98a. 
2N4021 13-95 
FE4021 13-95 
FT4021 13-98a. 
2N4022 13-95 
FE4022 13.-95 
FT4022 13-98a. 
2N4023 13-95 
FE4023 13-95 
FT4023 13-98a. 
2N4024 13-95 
FE4024' 13-95 
FT4024 13-98a. 
2N4025 13-95 
FE4025 13-95 
FT4025 13-9Ba. 
2N4955 13-99 
2N4956 13-99 
2N5254 13-101 
2N5255 13-101 
2N5256 13-101 
FPM7011 13-105 
FPM7012 13-105 
SP10800 13-107 
SP10801 13-109 
SP10810 13-lll 
SP10811 13-113 



DIFFERENTIAL .. AMPLIFIERS SELECTION GUIDE 
000Data 

Sheet 
Equivalent LVcEO Yee Match HFE Match HFE@ Match avm -D-Veez Filed 

NPN Type Case rype Triode Volts min. mV max. Percent min. max. nµV/°C max. Under 

2N2060 TO - 77* 2Nl893 60 5.0 10 30 90 10 2N2060 
FE2060 T0-89 2Nl893 60 5.0 10 30 90 10 2N2060 
2N2060A TO- 77* 2Nl893 60 3.0 10 30 90 10 2N2060 
FB2060A T0-71 2Nl893 60 3.0 10 30 90 10 2N2060 
FE2060A T0-89 2Nl893 60 3.0 10 30 90 10 2N2060 
2N2060B TO- 77* 2Nl893 60 1.5 10 30 90 5 2N2060 
FB2060B TO- 71 2Nl893 60 1.5 10 30 90 5 2N2060 
FE2060B T0-89 2Nl893 60 1.5 10 30 90 5 2N2060 
2N2223 TO- 77* 2Nl711 60 15.0 25 150 25 
FE2223 T0-89 2Nl711 60 15.0 25 150 25 
2N2223A TO - 77* 2Nl711 60 5.0 25 150 25 
FE2223A T0-89 2Nl711 60 5.0 25 150 25 
2N2915 TO - 77* 2N2484 45 3.0 10 100 10 2N2915 
FE2915 TO- 89 2N2484 45 3.0 10 100 10 2N2915 
2N2915A TO - 77* 2N2484 45 1.5 10 100 5 2N2915 
FE2915A T0-89 2N2484 45 1.5 10 100 5 2N2915 
2N2916 TO - 77* 2N3117 45 3.0 10 225 10 2N2916 
FE2916 T0-89 2N3117 45 3.0 10 225 10 2N2916 
2N2916A TO - 77* 2N3117 45 1.5 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 TO - 77* 2N3117 45 5.0 20 225 20 2N2917 
FE2918 TO- 89 2N3117 45 5.0 20 225 20 2N2917 
2N2919 TO - 77* 2N2484 60 3.0 10 100 10 2N2915 
FE2919 T0-89 2N2484 60 3.0 10 100 10 2N2915 
2N2919A TO - 77* 2N2484 60 1.5 10 100 5 2N2915 
FE2919A T0-89 2N2484 60 1.5 10 100 5 2N2915 
2N2920 TO - 77* 2N3117 60 3.0 10 225 10 2N2916 
FE2920 TO- 89 2N3117 60 3.0 10 225 10 2N2916 
2N2920A TO - 77* 2N31F 60 1.5 10 225 5 2N2916 
FE2920A TO- 89 2N3117 60 1.5 10 225 5 2N2916 
2N2974 TO- 71 2N2484 45 3.0 10 100 10 2N2915 
FT2974 TO- 71 2N2484 45 1.5 10 100 5 2N2915 
2N2975 TO - 71 2N3117 45 3.0 10 225 10 2N2916 
FT2975 T0-71 2N3117 45 1.5 10 225 5 2N2916 
2N2976 TO- 71 2N2484 45 5.0 20 100 20 2N2917 
·2N2977 TO- 71 2N3117 45 5.0. 20 225 20 2N2917 
2N2978 TO- 71 2N2484 60 3.0 10 100 10 2N2915 
FT2978 TO - 71 2N2484 60 1.5 10 100 5 2N2915 
2N2479 T0-71 2N3117 60 3.0 10 225 10 2N2916 
FT2979 TO- 71 2N3117 60 1.5 10 225 5 2N2916 
2N2980 TO- 71 2Nl893 60 5.0 10 30 90 10 2N2980 
2N2981 TO- 71 2Nl893 60 15.0 20 25 150 25 2N2980 
2N2982 TO- 71 2Nl893 60 5.0 10 25 150 15 2N2980 
2N3423 TO - 77* 2N918 15 10.0 20 20 40 2N3423 
FB3423 TO- 71 2N918 15 10.0 20 20 40 2N3423 
FE3423 T0-89 2N918 15 10.0 20 20 40 2N3423 
2N3424 TO- 77* 2N918 15 5.0 10 20 20 2N3423 
FB3424 TO - 71 2N918 15 5.0 10 20 20 2N3423 
FE3424 T0-89 2N918 15 5.0 10 20 20 2N3423 
2N3728 TO- 78 2N2222 30 5.0 20 45 180 20 2N3728 
FB3728 TO- 71 2N2222 30 5.0 20 15 180 20 2N3728 
FE3728 TO- 89 2N2222 30 5.0 20 45 180 20 2N3728 
2N3729 TO- 78 2N2222 30 3.0 10 45 180 10 2N3728 
FB3729 TO- 71 2N2222 30 3.0 10 45 180 10 2N3728 
FE3729 T0-89 2N2222 30 3.0 10 45 180 10 2N3728 
2N4956 TO - 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 
HTA = -55°C to +i25•c 
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DIFFERENTIAL AMPLIFIERS SELECTION GUIDE 

*Data 
Sheet 

Equivalent LVcEO V8e Match HFE Match hFe @ Match 6.Vae/6.T Filed 
PNP Type Case Type Triode Volts min. mV max. Percent min. max. :j::j:µV /°C max. Under 

FT1718A TO· 78 2N325I 40 1.5 10 I60 350 10 FTI718A 
FE1718.A TO· 89 · 2N325I 40 1.5 IO I60 350 10 FTI718A 
FT1718B TO· 78 2N3250 40 1.5 10 70 250 10 FT1718A 
FE1718B T0-89 2N3250 40 1.5 10 70 250 10 FT1718A 
FT1718C TO· 78 2N325I 40 3.0 10 160 350 20 FTI718A 
FE1718C TO - 89 2N3251 40 3.0 10 160 350 20 FT1718A 
FT1718D TO· 78 2N3250 40 3.0 10 70 250 20 FT17I8A 
FE1718D T0-89 2N3250 40 3.0 10 160 350 20 FT1718A 
2N3726 TO- 78 2N2907 45 5.0 10 I20 20 2N3426 
FB3726 TO- 71 2N2907 45 5.0 10 I20 20 2N3426 
FE3726 TO -89 2N2907 45 5.0 10 120 20 2N3426 
2N3727 TO· 78 2N2907 45i 2.5 10 120 IO 2N3426 
FB3727 TO· 71 2N2907 45 2.5 10 120 10 2N3426 
FE3727 T0-89 2N2907 45 2.5 10 I20 10 2N3426 
2N4015 TO· 78 2N2907A 60 5.0 10 120 20 2N3426 
FB4015 TO- 71 2N2907A 60 5.0 10 I20 20 2N3426 
FE4015 T0-89 2N2907A 60 5.0 10 I20 20 2N3426 
2N4016 TO· 78 2N2907A 60 2.5 10 120 10 2N3426 
FB4016 TO· 71 2N2907A 60 2.5 10 120 10 2N3426 
FE4016 TO· 89 2N2907A 60 2.5 IO I20 10 2N3426 
2N4020 TO· 78 2N3964 45 5.0 20 250 600 20 2N4020 
FT4020 TO· 71 2N3964 45 5.0 20 250 600 20 2N4020 
FE4020 T0-89 2N3964 45 5.0 20 250 600 20 2N4020 
2N4021 TO· 78 2N3962 60 5.0 20 IOO 500 20 2N4020 
FT4021 TO- 71 2N3962 60 5.0 20 IOO 500 20 2N4020 
FE4021 TO· 89 2N3962 60 5.0 20 100 500 20 2N4020 
2N4022 TO· 78 2N3965 60 5.0 20 250 600 20 2N4020 
FT4022 TO· 71 2N3965 60 5.0 20 250 600 20 2N4020 
FE4022 TO· 89 2N3965 60 5.0 20 250 600 20 2N4020 
2N4023 TO· 78 2N3964 45 3.0 IO 250 600 10 2N4020 
FT4023 TO· 71 2N3964 45 3.0 10 250 600 IO 2N4020 
FE4023 TO· 89 2N3964 45 3.0 10 250 600 10 2N4020 
2N4024 TO- 78 2N3962 60 3.0 10 100 500 10 2N4020 
FT4024 TO- 71 2N3962 60 3.0 10 100 500 10 2N4020 
FE4024 TO· 89 2N3962 60 3.0 10 100 500 10 2N4020 
2N4025 TO· 78 2N3965 60 3.0 10 250 600 IO 2N4020 
FT4025 TO· 71 2N3965 60 3.0 10 250 600 10 2N4020 
FE4025 TO· 89 2N3965 60 3.0 10 250 600 IO 2N4020 
2N5255 TO - 78** 2N4250 40 5.0 20 150 750 20 2N5254 
2N5256 TO - 78** 2N4250 40 3.0 10 150 750 10 2N5254 
SP10810 TO- 89 I5 5.0 20 35 50 SPI0810 

'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) 
UTA= -ss•c to +12s•c 
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DIFFERENTIAL AMPLIFIERS NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

FSPl - 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 . 13-47 FT2974 13-57 FE4016 13·77 
FT1718D 13-47 2N2975 13-61 2N4020 13-95 
FE1718D 13-47 FT2975 13-61 FE4020 13-95 
2N2060 13-49 2N2976 13-65 FT4020 13-98.a 
FE2060 13-49 2N2977 13-65 2N4021 13-95 
2N2060A 13-49 2N2978 13-57 FE4021 13-95 
FB2060A 13-49 FT2978 13-57 FT4021 13-98a 
FE2060A 13-49 2N2979 13-61 2N4022 13-95 
2N2060B 13-49 FT2979 13-61 FE4022 13-95 
FB2060B 13-49 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 
:~N2915A 13-57 FB3423 13-73 2N4024 13-95 
fE2915A 13-57 FE3423 13-73 FE4024 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 FE4025 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 

BVcE hFE hFE hFE hFE 
Device Case Volts lc=lOOµA le= 1.0mA le= lOnA le= 100111A 
Type Polarity Type (min) (min) (max) (min) (max) (min) (max) (min) (max) 

2N997 NPN TO- 72 40 1,000 4,000 7,000 70,000 
2N998 NPN TO· 72 60 800 1,600 8,000 2,000 
2N999 NPN TO· 72 60 1,000 4,000 7,000 70,000 
2N2723 NPN TO- 72 60 2,000 10,000 
2N2724 NPN TO· 72 60 7,000 50,000 
2N2725 NPN TO· 72 45 2,000 10,000 2,000 10,000 
2N2785 NPN TO· 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 13-43 
2N999 13-45 
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DUAL TRANSISTORS SELECTION GUIDE -AMPLIFIER APPLICATIONS 

*Data 
LVceo ft N.F. Sheet 

Device Case Equivalent Volts hFe@ le MHz f = lkHz Filed 
Type Polarity Type Triode (min) (min) (max) mA (min) db (max) Under 

FT1718E PNP TO· 78 2N3250 20 70 350 0.1 400 6 FT1718A 
FE1718E PNP TO· 89 2N3250 20 70 350 0.1 400 6 FT1718A 
2N2913 NPN TO· 78 2N2483 45 60 240 0.01 60 4 2N2913 
FE2913 NPN TO· 89 2N2483 45 60 240 0.01 60 4 2N2913 
2N2914 NPN TO· 78 2N2484 45 150 600 0.01 60 3 2N2913 
FE2914 NPN TO· 89 2N2484 45 150 600 0.01 60 3 2N2913 
2N2972 NPN TO· 71 2N2483 45 60 240 0.01 60 4 2N2913 
2N2973 NPN TO· 71 2N2484 45 150 600 0.01 60 3 2N2913 
2N4017 PNP TO· 78 2N3963 80 100 350 0.01 40 3 2N4017 
FT4017 PNP TO· 71 2N3963 80 100 350 0.01 40 3 2N4017 
FE4017 PNP TO· 89 2N3963 80 100 350 0.01 40 3 2N4017 
2N4018 PNP TO· 78 2N3962 60 100 500 0.01 40 3 2N4017 
FT4018 PNP TO· 71 2N3962 60 100 500 0.01 40 3 2N4017 
FE4018 PNP TO· 89 2N3962 60 100 500 0.01 40 3 2N4017 
2N4019 PNP TO· 78 2N3964 45 250 500 0.01 50 2 2N4017 
H4019 PNP TO· 71 2N3964 45 250 500 0.01 50 2 2N4017 
FE4019 PNP TO· 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 T0-71 and T0-.89 packages 

DUAL TRANSISTORS SELECTION GUIDE.- SWITCHING APPLICATIONS 

Single LVceo Current Range ft ton to ff 
Device *Case Device Volts mA MHz nsec nsec 
Type Polarity Type 2N No. (min) (min) (max) (min) (max) (max) 

2N3425 NPN TO· 77 2N914 15 0.1 500 300 40 40 
SP8300 NPN TO· 77* 2N708 15 0.1 200 300 10 40 
SP8301 NPN TO· 77* 2N709 6 .01 100 500 15 15 
SP8307 PNP TO· 77''' 2N995 15 0.1 200 100 65''' 125* 
SP8314 NPN TO. 77''' 2N2369 10 0.1 300 400 12 18 
SP8701 NPN TO· 71 2N709 6 .01 100 500 15 15 
SP8318 NPN TO· 71 2N2369 10 0.1 300 400 12 18 
SP8868 PNP TO· 77''' 2N2894 12 0.1 300 400 60 90 
SP8869 PNP TO· 71 2N2894 12 0.1 300 400 60 90 
SP12350 NPN TO· 78 2N3724 30 10.0 1000 300 35 60 
SP12351 NPN TO· 89 2N3724 30 10.0 1000 300 35 60 
SP12352 NPN TO· 78 2N3725 50 10.0 1000 300 35 60 
SP12353 NPN TO· 89 2N3725 50 10.0 1000 300 35 60 
SP12360 PNP TO· 78 2N5023 30 10.0 1000 170 40 90 
SP12361 PNP TO· 89 2N5023 30 10.0 1000 170 40 90 
SP12362 PNP TO· 78 2N5022 50 10.0 1000 170 40 90 
SP12363 PNP TO· 89 2N5022 50 10.0 1000 170 40 90 

*Electrical specifications can be found on 2N data sheets for power ratings of T0-71, T0-79, T0-78, and T0-89 

DUAL TRANSISTORS NUMERICAL INDEX 

Type Page No. Type Page No. Type Page No. 

FT1718E 13-47 2N2973 13-53 FT4018 13-91 
FE1718E 13-47 2N4017 13·87 2N4019 13-87 
2N2913 13-53 FE4017 13-87 FE4019 13-87 
FE2913 13-53 FT4017 13-91 FT4019 13-91 
2N2914 13-53 2N4018 13-87 SP10800 13-107 
FE2914 13-53 FE4018 13-87 SP10811 13-113 
2N2972 13-53 



EPOXY DUAL TRANSISTORS (6 lead TO· 105) SELECTION GUIDE 

LVceo Yee Match llVBEI -llVeez 
Device Equivalent Volts mV HFE Match HFe@ Match TA= -40°c to +ss•c 
Type Polarity Triode (min) (max) Percent (min) (max) µV/°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 FPMlOO Complex Optical Arrays Integrated Sensors FPA509 
Discrete Sensors Phototransistor FPTlOO 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 FLBlOO/FLClOO 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. 

FLBlOO 13-12 FPA202 13-22 FLA610 13-34 
FLClOO 13-12 FPA203 13-22 FLA611 13-36 
FPMlOO 13-14 FPA204 13-22 FLA630 13-38 
FPOlOO 13-14 FPA210 13-24 2N986 13-40 
FPTlOO 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 

13-6 



F.LB·lOO · FLC·lOO 
AVALANCHE LUMINESCENT DIODES 

DIFFUSED SILICON PLANAR* DEVICES 

GENERAL DESCRIPTION - The Fairchild Avalanche Luminescent Diode emits visible light from 

a large geometry diffused silicon P-N junction when operated under continuous or 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 respect to 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 

Operating Junction Temperature 

Maximum Power Dissipation 

-65°C to +200°C 

+200°C Maximum 

FLB-100 FLC-100 

Total Dissipation at 25°C Case Temperature (Notes 4 and 5) 5.0 Watts 6.0 Watts 

at l00°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) 

Symbol Characteristic Min. Typ. Max. Units Test Conditions 

PHYSICAL DIMENSIONS 

NOTES:Alldimensionsminches 
Dimensions similar to JEDEC TQ.46 except for overall 

height and S11mi.r1gid silicon resin wHldow 
LeadNo,Jinl<!!mallycom>eCW<ltocase 
Leadsaregold·plaledkovar 
Seenote6 
Pachgewei111tis0.317Srllm 

FLB·lOO 

PHYSICAL DIMENSIONS 

l 
.280 

DIA.MIN. 

l 
.~~~DIA --1--~-1 

Window 

. 305 . 

.335 DIA . IG::~~~ DIA . 

IR Reverse Leakage Current 10 mA VEB = 5.0 v =.1~·;~1.' _i_ ,o 
I 1 

BV Avalanche Voltage 7.0 Volts IE = 10 mA 
3 LEADS_,_/ n n n LS )MIN. 

z Incremental Slope of V-I 2.0 z Characteristic in Avalanche Region 

Current Efficiency of Visible Light lOxl0-8 
Output 

NOTES: 

(1) 1.0 mA rms, f = 1.0 kHz, superimposed on 50 mA DC. 

(2) Color Temperature = 2500°K1 ii. < 0.65 µ. 

The light emitting area of the diode measures 
approximately 0.030" x 0.040". 

5.0 Ohms (see Note 1) 

Watt/ Amp (see Note 2) 

ACTIVE 
JUNCTION 

E C 
COLLECTOR 

ANfgoW8 eAse.eM1neR 

CATHODE ·~~=~~~~~ 
TO CASE 

INOT USED) 
TAB 

BOTTOM VIEW OF DEVICE 

:s~iDIA. u u u __ 

Emitter 
Lead No. 1 

Base 
_.._,,---lead No. 2 

Collector 
lead No. 3 

NOTES:Alldimensionsininch<!s 
Dimensions similar to JEOEC TO·S e•cej)t for ovuall 

hel&htandsami.rigidsilicooresinwindow 
LeadNo.3internal1y~onnectedtocMe 

Leadsaregold·platedkovar 
Seenote6 
Packageweoghl>S l.Ogram 

FLC-100 
" Planar is a patented Fairchild process. 
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NOTES: 

FAIRCHILD AVALANCHE LUMINESCENT DIODES FLB-100 • FLC-100 

PRF 60 cps 

3 nsec --1 1--
~0 

PULSE 
GENERATOR 
500 Source 
Impedance 

TYPICAL SPECTRAL DISTRIBUTION 
1000 

500 
SI LICON AVALANCHE .0.. 
LI GHTEMI TTER -

2500°K~-=1 
""" j..o"' BLACK BODY-i 

100 

so ~ 
~ 

...- RADIATOR 

J_ 
FOR EQUAL RADIANT FLUX-

10 

5.0 
I/ 

AT All WAVE lINGTHS 

LO 
0.4 0.5 0.6 0.7 0.8 0.9 

WAVElINGTH - MICRONS 

MAXIMUM ALLOWABLE REVERSE 
PEAK CURRENT VERSUS DUTY CYCLE 

~ ~l-t-++'f--+--+-+++-+--+++1-+-+-+!+-f-l--1-H---l 
< 

~ l\J\ 
~ lOt-i~f-+-t-tt+--+--t-++1--t.-'\-H,__,f-++H--l 

~ i\N ii! 5 .0 t-i~f-+-t-tt+--+--t-++1-+--lr*~.,t::::j 

~ ~ K~-
~ t-i~f-+-t-tt+--+--t-++1-+-i~t\~ 

1:::1 
H 
H 

~.\I\ 
:i1 l.O t-i~-+-t-+++--+-+++1-+--1-+t+.Ll>.1~4++!+--l 

~ 0. 51-++l+-+-++j+-!-++++--+-++++---+~~l-H--l 
< t- PULSE WIDTH '100115ecttt--t-+ltt-+-'H<l,__, 

~ f-TA • 25°C _[[ 

~ 0.1 JII ]l I\ 
0.001 0.01 0.1 l.O 10 100 

DUTY CYClI - ' 

TYPICAL CIRCUIT 

100 

TYPICAL CURRENT EFFICIENCY 
OF VISIBLE LIGHT OUTPUT 

~ 
l2J 
~ 

~ 
jLJ 

lZ 
jLJ 

ti 
~ 

ltJ 0 
0 

6.0 

i 5.0 

" 0 

~ 4.0 
< s 
~ 3.0 

"' ::e 
~ 2.0 

0 
0.001 

2.0 4.0 6.0 8.0 

REVERSE PEAK CURRENT - AMPS 

TYPICAL DYNAMIC IMPEDANCE 
VERSUS REVERSE PEAK CURRENT 

1 
\ 

[1_ 

I\ 

K 
r-.... 

'F' 

10 

r-1 

0.01 0.1 l.O 10 

REVERSE PEAK CURRENT - AMPS 

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

(4) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. See maximum allowable reverse 
peak current versus duty cycle graph. 

(5) These ratings give a maximum junction temperature 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-10029.2°C/Watt(deratingfactor 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. 

(6) Handle window surface with extreme care to prevent scratching or puncturing semi-rigid silicone resin. 
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FPMlOO • FPOlOO 
SILICON NPN PLANAR* PASSIVATED PHOTOTRANSISTOR 

GENERAL DESCRIPTION - The FPMlOO and FPOlOO are Miniature Photo

sensors in a hermetic, welded case. A large photosensitive base 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

ten, and gallium arsenide sources; 

ABSOLUTE MAXIMUM RATINGS 

Collector-Emitter Voltage 

Emitter-Collector Voltage 

Power Dissipation (25°C Ambient) (See Note 1) 

40V 

5V 

75mW 
Operating Temperature, Ambient 

Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C) 

-65°C to +150°c 

-65°C to +200°c 

SYMBOL CHARACTERISTICS MIN. 

VeEO(sus) Collector-Emitter Sustaining Voltage 40 
VeE(sat) Collector Saturation Voltage (See Note 2) 

leEIL) Collector Light Current (See Note 2) 0.8 

leE(L). Collector Light Current (See Note 3) 1.0 
leE(D) Collector Dark Current 

BVEeo Emitter-Collector Breakdown Voltage 5 

NOTES: 

TWO TERMINAL COAXIAL PACKAGE 

PHYSICAL DIMENSIONS 

.05'2 .084 WINDOW~ 
• .050 .018 

EMIITER I 

-I 1--.021 
.016 

.180 

.166 

NOTES; All dimensions in im;:hes 

FPM 100 

MAX. UNITS 

Volts 

0.3 Volts 

mA 

in A 

0.1 µA 
Volts 

PHYSICAL DIMENSIONS 

EMITIER 

COLLECTOR 

.052 .084 

.050 .078 

I 

.089 

-t 
I I .o21 --1 f-.016 

.400 
MIN. 

NOTES: All dimensions in inches 

FPO 100 

TEST CONDITIONS 

le= 0.1.mA H ~ 0.1 µW/cm' 
le= 0.4 mA H = 20 mW/cm' 

VeE = 5.0V H = 20 mW/cm' 

VeE = 5.0V H = 9.0 mW/cm' 

VeE = 15 V H ~ 0.1 µW/cm' 
le= 0.1 mA H ~ 0.1 µW/cm' 

"Planar is a patented Fairchild process. 

(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) Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. Unless otherwise stated, all H values refer to this color temperature. 
(3) Irradiation source is a filtered tungsten lamp with Coming CS7·69 filter, plus a 2 cm H20 filter cell. This rejects wavelengths outside the 0.7 to 1.0 micron 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 10% to 90% rise time of ICE(L) 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 irradiance is approximately three times greater than with tungsten at 2870° K color temperature. Therefore, all 

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

F=AIRCHILC 
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FAIRCHILD PHOTOTRANSISTORS FPMlOO • FPOlOO 

IRRADIATION AND ILLUMINATION 

All irradiatibn 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) 

i :: r- 2L L,LLR ~ ::.: 
. ~ ----~.!<:..!~!'..£~L----l-_.l 
~ ~ 20 lLi 18.6;; 
~; IA I E 

~ffi /I I ~ 
~CL 15 l--+-+---+--+--+-fc"'4-l-+t-1~13.9 ~ 
~tn..,z J/ ~j ... 
22 ~ ~I ~ 
3 3 10 L.J 9.3 ~ 

~ I z 

ti .. 
z 
=> .... 

t-v-b~--t-Cl-0-IL+-F-IL+AM-E-+NT-i-+I +---i 4"6 

o~~~~-~~N_Gl~TE-~~L-A~rr__s~~i~o 

120 

20 

(CONSTANT H) Lj 
:.-2'1 

~ 
z 

_L1 

k'.'.: 
:.2J 

ll'_ COi L Fl I.ANENT 
TUNGSTEN LAMPS 

2000 2200 2400 2600 2800 3000 2000 2200 2400 2600 - 3000 3200 
COLOR TEMPERATURE -DEGREES KELVIN 

K2 •0.929K1 
COLOR lEMPERATURE l'KI 

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 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 I RRADIANCE - The radiant power within a specified wavelength interval that is incident on a surface. Measured in power per. unit surface per 
unit wavelength. 

~ 

TYPICAL LIGHT CURRENT VERSUS 
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MAXIMUM POWER LIMITS 

25 l 

YcE • COLLECTOR-EMITTER VOLTAGE - YOUS 

TYPICAL 
COLLECTOR CHARACTERISTICS 

l.O 0 l 2 3 4 5 6 1 
Yer. COLLECTOR-EMITTER VOLTAGE - VOLTS 



FAIRCHILD PHOTOTRANSISTORS FPMlOO • FPOlOO 
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TYPICAL SATURATION 
VOLTAGE CHARACTERISTICS 
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FAIRCHILD PHOTOTRANSISTORS FPMlOO • FPOlOO 

SWITCHING TIME MEASUREMENT SETUP 

0 
PULSE GEN. --- SCOPE 

Ga As H 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVIS10N OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 

13-17 



FPTlOO 
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) 

Maximum Temperatures/Humidity 
Storage Temperature 
Operating Junction Temperature 
Relative Humidity @ Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages (Note 7) 
V cso Collector to Base Voltage 
VcEO Collector to Emitter Sustaining Voltage (Note 4) 
V EBO Emitter to Collector Voltage 

Maximum Current 
le Collector Current 

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

SYMBOL 

lcso 
lc80(65°C) 

lcEO 
RScE 
LScE 
RS cs 
LS cs 
t, 
tr 
VCE(sat) 

BVcso 
VCEO(sus) 
BVECO 

NOTES: 

CHARACTERISTICS 

Collector Dark Current 
Collector Dark Current 
Collector Dark Current 
Radiometric Sensitivity 
Luminous Sensitivity 
Radiometric Sensitivity 
Luminous Sensitivity 
Light Current Rise Time 
Light Current Fall Time 
Collector to Emitter Saturation Voltage 

Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage 
Emitter to Collector Breakdown Voltage 

(Note 7) 
(Note 7) 
(Note 7) 
(Notes 5 & 9) 
(Notes 6 & 9) 
(Notes 5 & 10) 
(Notes 6 & 10) 
(Note 8) 
(Note 8) 

(Note 7) 
(Note 7) 

(Note 7) 

MIN. 

40 
2.0 
0.6 
.03 

80 
30 
5.0 

-40°c to 100°c 
-40°c to 85°c 

95% at 65°C 

200mW 
100 mW 

80 Volts 
30 Volts 
5.0 Volts 

TYP. 

0.25 
0.025 

2.0 
280 
14 
1.6 
.08 
3.0 
3.0 

0.16 

150 
50 
10 

25 mA 

MAX. 

25 
0.5 
100 

0.3 

(I) 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. 

UNITS 

nA 
µA 
nA 

PHYSICAL DIMENSIONS 

~~g DIA. --t----- -' 

400 MIN 

!-··JOO 

_, f-- .050 
BASE·--.. 

1,M~ER_~. /~.;~, ::_~coLLECTOR 
I v'<V 
45° / ~ 

\ _, '•, •. _ogO FLAT y 070 

NOTES· Alld•mensrnnson inches 
Alll€adselectrocally1solated 

from case 

TEST CONDITIONS 

VeB = lOV 
Yes= 10 V 
VeE=5.0V 

µA/mW/cm' VeE = 5.0 V 
µA/fc VeE=5.0V 
11A/mW/cm2 Yes= lOV 
µA/fc Yes= 10 V 
µs GaAs, le = 4.0 mA 
µs RL = 100 n, Vee= 5.0 v 
Volts le= 500 µA 

H = 20 mW/cm' 
Volts le = 100 11A 
Volts le = 1.0 mA (Pulsed) 
Volts lioe = 100 pA 

*Planar is a patented Fairchild process. 

(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). and a junction to 
ambient thermal resistance of 600°C/Watt (derating factor of 1.67 mW/'C). 

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

Notes continued on page 2 
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r--- .. --------------

L _____ ------ -- -- FAIRCHILD PHOTOTRANSISTOR FPTlOO 

TYPICAL ELECTRICAL CHARACTERISTICS 

1000 

LIGHT CURRENT 
CHARACTERISTICS 
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NOT.ES .tContinued). 
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~ 
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SPECTRAL CHARACTERISTICS 

TA=25°C L~ 
I 1 

rf 

I 1 
I 

:2J 
L1 :SJ 
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.01 

<-WAVELENGTH IN MICRONS 

FALL TIME VERSUS 
COLLECTOR CURRENT 

0.1 1.0 

lc·COLLECTOR CURRENT· mA 

10 

COLLECTOR BASE 
CHARACTERISTICS 

·0.75 ·0.5 ·0.25 0 10 20 30 40 50 60 70 

v,.-cOLLECTOR-BASE VOLTAGE-VOLTS 

ANGULAR RESPONSE 
100 rr-.··2-so'c,-,-.ll-vr="'""~"'--r-.-,---, 
90 0---+---+--..+z-.,~·- + ,._\.--r--t--t -j 

80 \ 

.... 70 r--+--+--+-r--+--t---\-t--1---1 

I : :=:==:1:1:==:=:==:=:11.:1::==:: 
~ 40r--+--~>---/+--t----t---+---t-l--\t---f--t 
~ 
"' 30 r---t-++---+-+--+--+--+-+>--+---t 

... 20 t--ti_f--t-1-+---+--+-+--l---+I-\-,+---I 
1: ,_z_..,..__+---+--+---4--+--l--+-___._K_, 

-100-80 -60 -40 -20 0 20 40 60 80 100 

ANGLE - DEGREES 

SWITCHING CIRCUIT 

Vee 

H--
....----oOUT 

SOURCE - Go As 

(5) Measured at radiation 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 mm'. 

(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 radiatioh flux intensity of ·less than .1 µW/cm2 over the spectrum from 0.1 micron to 1.5 microns. 
(8) Rise time is defined as the time required for Ice to rise from 10% to 90% of a peak value of 1.0 milliampere. Fall time is defined as the time required for le, to decrease 

from 90% to 10% of a peak value of 1.0 milliampere. For more information send for Fairchild Publication APP-93. 
(9) No electrica·1 connection to base lead. 

(10) No electrical connection to emitter lead. 
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FPM200 • FP0200 
SILICON PLANAR"' PASSIVATED PHOTODIODE 

GENERAL DESCRIPTION - The FPM200 and FP0200 are Miniature Light-sensing 

Diodes in a hermetic, welded case. In the reverse-bias mode of operation ex

cellent photocurrent linearity is obtained. In the photovoltaic: mode the open

circuit voltage varies in a logarithmic manner, being most sensitive to low-level 

light variations. This type of response is often desirable in light detectors, 

curve followers, and other servo-type applications. 

ABSOLUTE MAXIMUM RATINGS 

Reverse Voltage 

Operating Temperature, Ambient 

Storage Temperature, Ambient 

Power Dissipation 
25°C Ambient (Note 1) 

ELECTRICAL CHARACTERISTICS (25°C) (Note 2) 

·SYMBOL CHARACTERISTICS 

BV Breakdown Voltage 

lo Dark Current 

Voe Open Circuit Voltage 

IL Light Current 

lsc Short Circuit Current 

s Sensitivity 

NOTES: 

(I) Derating factor is 0.6 mW/°C above 25°C. 

-lOOV 

-65°C to +150°C 

-65°C to +200°C 

75mW 

MIN. 

-100 

380 

13 

13 

0.65 

(2) Irradiation source is an unfiltered tungsten lamp operated at 2870°K color temperature. 

TWO TERMINAL COAXIAL PACKAGE 

PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 

WINDOW 

ANODE 

MAX. 

25 

.084 

.Q78 .053 
+ .049 

I 
.084 
.Q78 

l 

I 
WINDOW~ 

--1 I- 021 
.016 

Alt dimensions in inches 

FPM200 

UNITS 

Volts 

nA 

mV 

µA 

µA 

µA/mW/cm' 

.180 
166 

All dimensions Jn· inches 

FP0200 

TEST CONDITIONS 

IR= 5µA H ;3 0.1 µW/cm' 
VR=-lOV H ;3 0.1 µW/cm' 
No bias H = 20 mW/cm' 

VR=-lOV H = 20 mW/cm' 

No bias H = 20 mW/cm' 

No bias 

*Planar is a patented Fairchild process. 
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FAIRCHILD PHOTODIODES FPM200 • FP0200 

IRRADIATION AND ILLUMINATION 

All light current ratings are given in r·adiometric 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 grap_h 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. 

UGIH CU.RRENT - 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 I R~ADIANCE - 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 
·CURRENT CHARACTERISTIC 

TYPICAL SHORT CIRCUIT 
CURRENT VERSUS IRRADIATION 

TYPICAL OPEN CIRCUIT 
VOLTAGE VERSUS IRRADIATION 

~ 
~ 
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$! o.z t-----t--t---'Tc---tt-----i 

10 20 

ll • llGHTCURRENT-)lA 
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FPA201 • 202 • 203 • 204 
LINEAR INTEGRATED PHOTODIODE ARRAY 

SILICON PLANAR* PASSIVATED 
PRINTED CIRCUIT BOARD PACKAGE 

I 

GENERAL DESCRIPTION-The FPA 200 series linear photodiode arrays are monolithic chips of silicon mounted 
on a 4"x4"x1!4" printed circuit board. The substrate is a common cathode of the array. Individual anode 
leads are brought out for each photodiode, and the array is protected by a glass plate. The typical array 
shown is an FPA-204. The purpose of this type of package is to allow "breadboard evaluation" prior to 
utilizing complete complex optical array. Typical applications include character recognition, star tracking, 
modulation transfer function analysis, and industrial process control. 

ABSOLUTE MAXIMUM RATINGS 

Forward Voltage 
Reverse Voltage 
Total Array Power Dissipation at 25°C Ambient 
(de rating factor is 20 µW /°C above 25°C) 
Operating Temperature, Ambient 
Storage Temperature, Ambient 

CHARACTERISTICS OF THE ELEMENTAL PHOTODIODE 

0.4 Volt 
8 Volts 
i.omw 

-30°C to 75°C 
-30°C to 100°c 

PHYSICAL DIMENSIONS 
LAST STRIPE 
EACH SIDE IS COMMON CATHODE 

c 
ACTIVE STRIPES 

EACH SIDE 

L rGLASS 

I I 

1:;;5 z PRINTED CIRCUIT BOARD 

i.030 

TYPE A B c 
(MILS) 

FPA 201 1.950 2.0 50 
FPA202 1.937 2.5 50 
FPA203 1.900 4.0 32131 
FPA 204 1.850 6.0 21 

C-C BETWEEN 
DIODES 
(IN MILS) 

DIMENSION A.,,._:::jr· 8 
FOR FIRST 
STRIPE AND 
FIRST ACTIVE 
DIODE 

2 

NO. OF 
ACTIVE 
DIODES 

100 
100 
63 
42 

FIRST 
STRIPE 

AREA OF 
UNIFORM LIGHT 

SENSITIVITY 

2.0 mi!Z" 
3.7 mi!Z" 
8.5 mil2 

25 m~ 

PARAMETER CENTER TO IL @YR =7V IL@VR =7V TYPICAL DIODE 
CENTER # DIODES lo@VR=7V lo@VR=7V 25°C'":' 75°C** L,Tr @YR =7V BY EFFECTIVE AREA 

DEVICE SPACING 25°C 75°C MIN. MAX. MIN. MAX. RL < 50 k !] lo= 1 µA (EACH) 

FPA 201 . 002" 100 60 pA 3 nA 52 nA 80 nA 52 nA 90 nA 2 µs Max . 8VMin. 4 Mil' 
Max. Max. 

FPA 202 .0025" 100 80 pA 4 nA 80 nA 120 nA 80 nA 145 nA 2 µs Max. 8VMin. 6.25 Mil' 
Max. Max. 

FPA 203 .004 62 120 pA 6 nA 200 nA 320 nA 200 nA 370 nA 2 µs Max. 8VMin. 14 Mil' Max. Max. 

FPA 204 . 006 42 200 pA 10 nA 340 nA 700 nA 340 nA 770 nA 2 µs Max . 8VMin. 35 Mil' 
Max. Max. 

**Photocurrent at 20 mW/ cm' irradiance (See Note l) *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. 

DEFINITIONS: 

(GRAPH A) 
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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 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. 

615 

':>i 
500 

! 375 
r 
~ 

::; 
150 

-=' 
125 

TYPICAL LIGHT CURRENT 
VERSUS IRRADIATION 

FPA-204 

TUNGSTEN 
>--____..~--+ LAMP AT 2870' K COLOR 

TEMPERATURE 

10 10 25 30 

H - IRRADIATION - mWlcm2 
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FPA210 
LIGHT REFLECTION TRANSDUCER 

PHOTOTRANSISTOR/ENCAPSULATED LAMP 

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) 

SYMBOL CHARACTERISTICS MIN. 

VcEO(sus) 

VcEt .. tl 
IL-I 

lo 
BVEco 

Collector-Emitter Sustaining Voltage 
Collector Saturation Voltage (Note 1) 

Light Current (Note 1) 

Dark Current 
Emitter-Collector Breakdown Voltage 

40 

0.8 

5 

MAX. 

0.3 

0.1 

UNITS 

Volts 
Volts 
mA 
µA 
Volts 

~rW'"· ~·PLCS. 

SECTION A-A 

TEST CONDITIONS 

le= 0.1 mA H 2 0.1 µW/cm' 
le= 0.4 mA H = 20 mW/cm' 
VeE = 5.0V H = 20 mW/cm' 
VeE = 15 V H 2 0.11 µW/cm' 
le= 0.1 mA H 2 0.1 µW/cm' 

FPA-210 LIGHT REFLECTION TRANSDUCER CHARACTERISTICS 
Operating Temperature Range -l0°C to 80°C 

lcE (see note 4) 
lcE (see note 4) 
lcE (see note 5) 
ICE (see note 5) 
lcE (dark) (see note 4) 
lcE (black) (see note 5) 
lcE (ambient light) (see note 4) 

DEFINITIONS 

TYPICAL 
(see note 2) 

35 µAmp 
50 µAmp 
70µAmp 

100 µAmp 
250 pAmp 
500 pAmp 
0.9 µAmp 

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

TEST CONDITIONS 
(see note 3) 

2 steradians of 90% white at 2 cm distance 
2 71' steradians of 90% white at 2 cm distance 
2 steradians of 90% white at 2 cm distance 
2 71' steradians of 90% white at 2 cm distance 
irradiance < 0.1 µwatt cm-2 lamp OFF, VCE = 5 volts 
reflectance < 1 % over 2 71' sr., lamp ON 
20 ft. ed. parallel to face, lamp OFF 

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) Irradiation 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. 
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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. 

< 
E 

z 
~ 

~ 
u 

~ 
-~ 

ON/OFF DETECTOR 

5V, 50mA 

Vi 

f-

VRef 
~+5V 

..!.. l k 

30 R1 
VH (hysteresis) ;::::: -

R1 +RF 

TYPICAL COLLECTOR 
CHARACTERISTICS 

3.0.---.----,---,---T~-~ 
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1.0 
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BR 

V;;::::: RLIL 

RF 
Av;::::

RL 

LINEAR AMPLIFIER CIRCUIT 

Vo 

B = Brightness 

R = Reflectance of subject 

D = Distance to subject 

R1 = RL for best stability 

R 
Vo rx Av-

D• 

VRof =offset adjustment to compensate for c;ontact 

reflected illumination or ambient light. 
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VERSUS IRRADIATION 

0 w w ~ 

H - IRRAD1ATION - mWlcm2 

MAXIMUM POWER LIMITS 

TYPICAL LIGHT CURRENT 
VERSUS WAVELENGTH 

0.4 0.6 0.8 Ul 

l - WAVELENGTH - MICRONS 

TUNGSTEN LUMINOUS 
EFFICIENCY (K) VERSUS 

COLOR TEMPERATURE 

1.2 

25 1 :: 30 .--,-,.---,--,---,----,-'"---,~~.--~ 27.9 

~ 
20 f--f---+---+----+--+----< 

VCE - COLLECTOR-EMITTER VOLTAGE - VOLTS 

13-25 

~ 2 5 t--+-+--+--+--+---+-'-'-+-'--+-<-< 23.2 

~ 
z 
~ 20t--+-+--+--+---+--+--1~.-++--l18.6 ~ 

~ ~ 
g- 15 t---+-+--+--+---+--tr-t-t-+-+--l 13.9 :2 
>
z N 

~ 10 t---+-+--+-....... '-+--+--1-t+-+--l 9.3 ::..:: 

~ 
gi 5 t----+--+--+---+--+--1-Fr-+--l 4.6 
~ 

" 3 2°0..,.00~-,,2~20"'0-+-""24~00-+-2~60-0-+--28~0~0 -'-3-'00~ 
COLOR TEMPERATURE - OEGREES KELVIN 

K2=0,929K1 



FPA3bl 
8 X 8 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 illuminated photosensitive element in the row. Word 
rows may be interrogated at random or sequentially. The array is designed to be operated as a read only 
optical memory (ROOM). It may also be used for low resolution image scanning applications. 

I 

:OPERATING PARAMETERS - The array has 5 mil center to center spacing along row and column axes. Ea~h 
'photo sensitive element has a nominal effective area of 15 square mils or 0.01 square mm. The relative 
spectral response is shown in Fig. 1. The monolithic array is mounted on a printed circuit board with 17 
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, VmY• and the read voltage, VREAD· 
The substrate voltage, Vsus• is the voltage at the common collector (substrate) terminal, S, for all elements. 
The voltage V516 is defined as the maximum possible signal in the bit column sequence, erP e,2, .•• era for 
a particular application. -7.0 VOLTS s VsTBY s -1.0 VOLT 

V51G +1.0 VOLT S VREAD s +7.0 VOLTS 

VSIG +z.o VOLTS s Vsue s 13.0 VOLTS 
ABSOLUTE MAXIMUM RATINGS 

Operating temperature, ambient 
Total array electrical power dissipationt 

(derating factor is 2 mW per 0 c above 25°C) 
Irradiation level, all wavelengths 
Photocurrent per columnt 

ELECTRICAL CHARACTERISTICS 

SYMBOL 

Ae 
BVsR-c 
BVRs 
BVcs 
1 + hFE 

(STBY 

lo 

IEmax" (Emin 

(Emean 

CHARACTERISTICS 

Photosensitive Area of Each Element 
Substrate to Row or Column Breakdown Voltage 
Row to Substrate Breakdown Voltage 
Column to Substrate Breakdown Voltage 
Photocurrent Gain 
Leakage Current Per Column, All Rows in STBY 
Dark Current Per Columnt 

Photocurrent Per Columnt 

Word Row Switching Time, 10% to 90% 

Uniformity of Column Photocurrent 
Within Each Arrayt " 

MIN. 

20 
7 
7 
10 

0.1 

-30°c to 75°C 
100 mW 

TYP. 

15 

15 
-10 
50 

50 

0.4 

1.0 W/cm' 
150µA 

MAX. 

30 
-50 
500 

1.0 

100 

PHYSICAL DIMENSIONS 
OF PRINTED CIRCUIT BOARD 

DIMENSIONS A 6 B LOCATE THE ROW 1 COLUMN 1 ELEMENT 

UNITS TEST CONDITIONS 

mil' 
Volts I substrate = 1 OµA 
Volts (substrate = lOµA 
Volts I substrate = 1 OµA 

pA See Note 1 
pA H < 0.1 µW/cm' 

See Note 1 
µA H = 5mW/cm' 

See Note 2 
ns H = 5mW/cm' 

RL = 1 kS2 
See Notes 2 and 3 
H = 5mW/cm' 
See Note 2 

~ 

tAny single word row in the READ state. Rows in STBY contribute to total power. *Planar .is a patented Fairchild process. 

NOTES: 

(1) VsreY = -2 volts, VREAD = 2 volts, V5u8 = 5 volts. 
(2) Tungsten source at 2870°K color temperature, same voltages as Note 1. 

1 (3) Word row switching time is proportional to RL when RL > 1 kn. See Figure 2. 

F=AIRCHILC 

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

13 - 250 



FAIRCHILD INTEGRATED PHOTOTRANStSTOR 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. 

TYPICAL SPECTRAL .RESPONSE 
(Not Showing Oxide ± 5% Interference Structure) 
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EQUIVALENT CIRCUIT MATRIX 
SHOWING TYPICAL OPERATION 

BIT 
COL.1 

BIT 
COL.2 

BIT 
COL.8 -:: 

The Substrate Terminal, S, is a 
common collector for all elements. 

r = Row Designation 

: ::~ 2LLLJ OR ~::.: 
~ --~.!c.l~!'~~L---u 
~ 5 20 1--+-+--+--+--+-+--+v--,....++----l 18.6 ;; 
~- I e 
l:Jffi .L. i ~ 
g ~ 15 v gr 13.9 ~ 
~ ~ / re1 N 
3 3 1 0 1--+--+--+--;..<L--+---+-+--+_,.,r---< 9.3 ¥ V I 

V11---17"'+-+---<C-O-IL+-F-IL+AM-E-+NT---t---+11 i--1 4"6 

OL--.1_.....L-..!-~~-N-Gl~TE_Ni~L-AM~f_s_,_~i.__.o 
2000 2200 2400 2600 2800 3000 

COLOR TEMPERATURE-DEGREES KELVIN 

K2 •0.929K1 

Fig. 4 

13-25b 

Fig. 2 

mo t---+----+---+-L".'l--+-v-,,.._-+---t 

v 
80 i---+---+--[Z,.....____.!---+-__, 

"° L 
Lf 

COIL FILANENT 
TUNGSlEN LAMPS 

ro..___...___. _ _.. _ _,_ _ __.__~ 

2001 2200 2Gl 2l>OO 2800 lOOO 3200 

COLOR lEMPERATURE 1°KI 

Fig. 5 



FPA 500 
LINEAR INTEGRATED PHOTODIODE 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. 

lo Dark Current 

NOM. 

20 pA 

Light current at20mW I cm' 340 nA 480nA 

t,, t, 

BV 

Risetime, Falltime 

Breakdown Voltage 

70 nA 

BV 

MAX. CONDITIONS 

200 pA 7V 25°C 

30 nA 7V 100°c 

700 nA 7V 25°C 

200 nA 7V 100°c 

2 µS 7V R, <50 k~ 

lo= 1 µA 

*Planar is a Patented Fairchild Process 

NOTE: 

Irradiation source is an unfiltered tungsten lamp operated at 2870'K color temperature. 

PARTIAL BOTTOM VIEW SHOWING MOUNTING SURFACE 

NOTES'. 
I. CABLE TERMINATES IN CONNECTOR 

WINCHESTER MRE-7SSJTC6H MATES WITH MRE-75PJ6 
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 

FAIRCHILCJ 

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 FPA 500 

IRRADIANCE AND ILLUMINANCE 

All light current ratings are given in radiometric dimensions (mW I cm'l. 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. 
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COLOR TEMPERATURE 
VERSUS 

LIGHT CURRENT 
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Ft. candles = candle power/distance in ft>= lumens/ft2 = mW/cm• X 0.929 x lumens per watt. 

DEFINITIONS 

75-0 

615 

' 500 

i a 375 
~ 

" ~ 250 

125 

0 

TYPICAL LIGHT CURRENT 
VERSUS IRRADIATION 

~ 
lL 

IZ 
IZ 
~ 
~ 
0 10 20 25 30 

H - IRRADIATION - lfNilfcm2 

0.2 

TYPICAL LIGHT CURRENT 
VERSUS WAVE LENGTH 

0.4 0.6 0.8 1.0 
A - WAVELENGTH - Ml CRONS 

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

ILLUMINANCE- Incident 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. 

1.2 

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 

SILICON PLANAR* PASSIVATED 

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 mil'. The package includes a thin glass window 
positioned close to the array face; it is not hermetically sealed. 

CHARACTERISTICS OF THE ELEMENTAL PHOTODIODES 

SYMBOL CHARACTERISTICS MIN. 

lo Dark Current 

IL Photocurrent at 20 mW/cm' 80 nA 
60 nA 

t,, tr Risetime, Falltime 
BV Breakdown Voltage 8V 

NOTE• 

MAX. CONDITIONS 

80pA 7V 25°C 
12 nA 7V100°c 

120 nA 7 V 25°C (see Note) 
160 nA 7v100°c (see Note.) 

2µs 7VRL<50kn 
IR= 1 µA 

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

CONNECTOR 
OPTIONAL 

#4-40 UNC 28 
x.3BDP.-4 HOLES 

'~25 
~.125 

PARTIAL BOTTOM VIEW SHOWING MOUNTING HOLES 

NOTE: 
*Planar is a patented Fairchild process. 

Irradiation source is an unfiltered tungsten lamp operated at 2870'K color temperature. 

FAIRCHILCJ 

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 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 df Tungsten 
color temperature upon light current for silicon sensors. 

DEFINITIONS: 

(GRAPH A) 
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l - WAVHENGTH - MtLLIMICRONS 

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 1.5xl.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. 

lo Dark Current 

IL Photocurrent at 20 mW/cm' 52 nA 
40 nA 

t,, t, Risetime, Falltime 
BV Breakdown Voltage 8V 

MAX. CONDITIONS 

60 nA 7 V 25°C 

10 nA 7V100°c 
80 nA 7 V 25°C (see Note) 

100 nA 7 V 100°c (see Note) 

2µs 7VR,<50kn 
IR= 1 µA 

#<i-40 UNC 28 
x .38 DP. - 4 HOLES 

~ 
.625 

~.125 

PARTIAL BOTTOM VIEW SHOWING MOUNTING HOLES 

NOTE: 

CONNECTOR 
OPTIONAL 

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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NOTE: 
*STARRED DIMENSIONS INDICATE CENTER 

OF LIGHT SENSOR NO. 1 IN MATRIX ARRAY 

*Planar is a patented Fairchild process. 

F=AIRCHILC 

BEMICDNDU 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



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. 
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Ft.-cd. - lumensltt2 - K2 x mW/cm2 

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

(GRAPH B) 
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J.. - WAVELENGTH - M1ll1MICRONS 

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 2.5 x 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 

Reverse voltage 
Forward voltage 
Operating temperature, ambient 
Storage temperature, ambient 

8 Volts 
0.4 Volt 

-30°C to + 100°c 
-30°C to 100°c 

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

SYMBOL 

lo 

t,, t, 
BV 

NOTE: 

CHARACTERISTICS 

Dark Current 

Photocurrent at 20 mW/cm' (See Note) 

Risetime, Falltime 
Breakdown Voltage 

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

MIN. 

200nA 
160 nA 

8V 

NOTE: 

MAX. 

120 pA 
20 nA 

320 nA 
400nA 

2µs 

CONDITIONS 

VR = 7V 
vR = 7V TA= l00°C 
VR = 7V 
VR = 7 v TA = 100°c 
VR = 7 V, RL < 50 kf! 
10 = 1 µA 

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

CONNECTOR 
OPTIONAL 

#4-40 UNC 28 
x .38 DP. - 4 HOLES 

PARTIAL BOTTOM VIEW SHOWING MOUNTING HOLES 

•Planar is a patented Fairchild. process 

F=AIRCHILCJ 

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. 

DEFIN.ITIONS: 

(GRAPH A) 
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A - WAVELENGTH - MILLIMICRONS 

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 . 

. . LIJMINOUS EFFICIENCY - BatJo 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 re~ponds. 

COLOR TEMPERATURE - The temperature of a perfect radiator (black body) when it is the same color as the incandescent source being described. 
Me.asuted in, degrees Kelvin.·· · · 

gP,forRAL: l:RRADIANCE-The radi~nt-power within a specified wavelength interval that is incident on a surface. Measured in power per unit surface 
per unit wavelE!ngth. 
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FLA-610 
' l·' 

AVALANCHE LUMINESCENT DIODE ARRAY 
DIFFUSED SILICON PLANAR* DEVICE 

GENERAL DESCRIPTION 

The Fairchild Avalanche Luminescent Diode Array, FLA-610, is a data recording device 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 
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 metalization 

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 

mode. Typical diode op~.rating parameters are: 

where 

5.8 :::; VR :::; 12.5 volts (13.5 V for 611) 

0:::; IR :::; 100 mA 

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

pins at the connector 

IR= current at any row pi~ of the connector 

">-. <0.65 µ, approximate 

2 x 10" photons/amp. second 

2x10-s1umen/amp. 

7 x 10-a watt/amp. 

±15% 

2500°K 

PACKAGE OUTLINE 

SEE 
NOTE4 

·.2'36±.020 

~-+---~_]±020 
.srs'·01~ 

.287:!:.ois 

1--.437 
NOTES: 

{2) NO. 4-40 ·TAPPED HOLES EJl (0.125 MAX. SCREW PENETRATION · 
FROM THIS SURFACE) 

N0.2-56 X .12 DP TAPPED HOLE 1.875±,010 

MOUNTING FACE 
(APPLY SILICONE GREASE TO 
THIS SURFACE AT INSTALLATION, 

l----.875±.oi~ 
.. 

"(I) Cable Terminates in Connector: U.S. Components, Inc. #SMl-42 Fl-HRSL-DM40 
(Mates with #SMl-42 Ml-SL-DM40) 

(2) Cable length 1 T" stand.ard length • 
(3) Starred dimensions indicate center lines of ls! row and ls! column of the light 

sources in the matrix array. 
(4) Handle film plane surface with EXTREME CARE to prevent scratching or punctur"ing 

thin mylar film. 

"Planar is a patented Fairchild process. 

FAIRCHILCJ 

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

TYPICAL COLUMN SEQUENTIAL CIRCUIT 

NEGATIVE CURRENT 
REGULATED PULSE 

GENERATORS 

COLUMNS-ANODES 

C2----------- C& 

~ --i..r- R2o-e.::-~~~-t-..,..~~~-t--re-e,,-~~~+-~ 
0 
:c ,_ 
< 
<..> 

~ --i..r- ~30-e.::-~~~-t-<ll::'.-~~~-t--re-e,,-~~~+-o 
o:: I 

I 
I 
I 
I 

--i..r-R32v--~~~~-i-~~~~-t--r'~--:::--~~~-t-<J 

COMMON LINE TO 
SUBSTATE LEAD 

MAXIMUM PULSE LENGTH: 

MAXIMUM DUTY CYCLE PER DIODE: 

DIODE ARRAY 

Peak power dissipation: 

Average power dissipation, maximum: 

Maximum duty cycle per .column: 
@ 100 mA per Diode: 

Effective thermal time constant of package: 

NORMAL OPERATIONAL MODE 

160 ms at 25 mA 

40 ms at 50 mA 
10 ms at 100 mA 

50% 

40watts 

5.5 watts 

50% 

- lOseconds 

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 (>LO megohm 

at 50 volts) from the array and its connections. 

13-35 

ARRAY 

Light emitting diode size: 0.002" x 0.0002" 

Center-to-center spacings: 0.018" each way, (6 x 32) 

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: 

Dot diameter, nominal: 

Peak optical density of dot 

for prescribed conditions: 

Circular 

0.008" 

>1.3 

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 SOX) 

TYPICAL SPECTRAL DISTRIBUTION 
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500 

200 

100 

50 

20 

10 

5.0 

2.0 

1.0 

SILICON AVALANCHE .z 
LIGHT EMITTER - = 

..,:F ~5ob• K~L,;\!K t-
id ~ BODY RADIATOR 

~ 
[£ 

.l 
~f 

I- FOR EQUAL VALUES OF 
~ ~ADIANr FLUX AT ALL 

r1 Lr~c1 l 
0.4 0.5 0.6 0.7 0.8 0.9 1.0 

WAVELENGTH-MIC RONS 



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 (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 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: X < 0.65µ, 
2 x 10" photons/amp. sec. 
2x10-•1umel)/amp. 
7 x 10-• watt/amp. 

Uniformity of current efficiency: ± 15% 

Approximate color temperature 2500°K 

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 p~ttern 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: 

where 

5.8 ~ VR ~ 12.5 volts 

20~ IR~ 100 mA 

PACKAGE OUTLINE 

NOTES: 

SEE NOTE 4 

NO. 2-56UNC 28 
x 0.25 DEEP 

MOUNTING FACE 
(Apply silicon grease 
to this surface at 
installation.) 

NO. 4-40UNC 28 
x 0.31 DEEP 

VR = voltage between any pair of, each, row and column 
plns at the connector 

(1) Cable Terminates in Connector: U.S. Components, Inc. #SMl-42 F2·HRSL-DM30 
(2) Cable length 17" standard. 

1. =current at any row pin of the connector 
(3) Starred" dimensions indicate center lines of 1st row and 1st column of the light 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. 

FAIRCHILCJ 

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

13-36 



FAIRCHILD DIODE ARRAY FLA611 

PICAL COLUMN ~EQUENTIAL CIRCUIT 

NEGATIVE CURRENT 
REGULATED PULSE 

GENERATORS 

:x: ... 
(.) 

COLUMNS-ANODES 
C2------_: ____ C5 

~ L..r R3 o-<llo;:-----r~---:---t"-(("-;:----"f""""{.) 
0 I 
"' J I 

I 
I 
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l...rR320-..,_----t-..,_----t--te.....,:::----+-0 

COMMON LINE. TO 
SUBSTRATE .LEAD ... 
MAXIMUM PULSE LENGTH: 

MAXIMUM DUTY CYCLE PER DIODE: 

DIODE ARRAY 

Peak power dissipation: 

Average power dissipation, maximum: 

Maximum duty cycle per column: 
! @ 100 mA per Diode: 

Effective thermal time constant 
of package: 

NORMAL OPERATIONAL MODE 

160 ms at 25 mA 
40 ms at 50 mA 
10 ms at 100 mA 

50% 

40 watts 

5.5 watts 

50% 

-10 sec. 

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 > 70 inA/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 

metallizatio~. The package body is electrically isolated <> 1.0 megohm 

at 50 volts) from the array and its connections. 

ARRAY 

Light emitting diode size: 0.002" x 0.002" 

Center-to-center spacings: 0.018" each way, (6 x 32) 

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

PACKAGE 

Dimensions, external: 

Distance of silicon surface· below 

package face, equivalent optical 

path in air: 

MOUNTING 

(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 

facing same: 

Dot shape: 

Dot diameter, nominal: 

Peak optical density of dot 

for prescribed conditions: 

Circular 

0.00.8" 

>I.3 

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

3 ms pulse at 50 mA 

Developed in D 19 <1t,+68°F, for 5 min. 

TYPICAL TEST EXPOSURE LUMINESCENT DIODE ARRAY. CHrP 

13-37 

(ENLARGED 50X) 

'TYPICAL SPECTRAL DISTRIBUTION 
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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 a data recording device containing 576 light-emitting diffused silicon-planar 

diodes (arranged in three adjacent 6-column, 32-row arrays to form 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 
efficiency: 

Approximate color 
temperature: 

INDIVIDUAL DIODE LIGHT SOURCE CONFIGURATION 

X <0.65 µ, approximate 

2x1011 photon!f'amp. second 
-5 I 2 x 10 lumen amp. 
-8 I 7 x 10 watt amp. 

±15% 

2500°K 

PACKAGE OUTLINE 

Light is emitted from 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. 

INDIVIDUAL LIGHT-EMITTING ELEMENT 

Light emission is obtained by operating the diode in the 

reverse bias mode. Typical diode operating parameters are: 

where 

5.8 .'.S VR .'.S 13.3 volts 

0 _'.S 1a .'.S.100 mA 

NOTES: 

(2) NO. 4-40 TAPPED HOLES 
(0.125 MAX. SCREW PENETRATION 
FROM THIS SURFACE l 

NO. 2-56 TAPPED HOLE 
(0.085 MAX. SCREW PENETRATION 
FROM THIS SURFACE l 

MOUNTING SURFACE 
(APPLY SILICONE GREASE 
TO THIS SURFACE 
AT INSTALLATION} 

EJ+· 
l--.875t.010 __ \ 

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

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

current at any row pin of the connector· 

2. Cable length 17" standard length. 
3. Starred dimensions indicate center lines of 1st row and 1st column of the light 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 

FAIRCHILCJ 
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FAIRCHILD DIODE ARRAY FLA-630 

YPICAL COLUMN SEQUENTIAL CffiCUIT 

EGATIVE CURRENT 
EGULATED PULSE 

GENERATORS 

COLUMNS-ANODES 

C2-----------C1s 

""lJ"""" ~3v---.:-~~~-t....,~~~~-t--i't'-..,..~~~~t--o 
I 
I 
I 
I 
I 

~R32u-41:::-~~----;_..,::--,--~~-t-tt--e.::~~~~+-O 

AXIMUM PULSE LENGTH: 

AXIMUM DUTY CYCLE PER 

160 ms at 25 mA 

40 ms at 50 mA 

10 ms at 100 mA 

IODE: 50% 

IODE ARRAY 

eak power dissipation: 

verage power dissipation, 
aximum: 

aximum duty cycle per 
olumn: (er 100 mA per diode. 

40 watts 

15 watts 

50% 

ffective thermal time 
onstant of package: ~ 10 seconds 

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

equential; one column, or 32 anode set, at a time is activated; 

ny combination of the 32-row, or cathqdes, are driven 

imultaneously by independent negative current-regulated 

ulses. A separate substrate lead is supplied which can be 

, onnected to the common column lead. (This is recommended 

'or use with current levels >70mA/diode). 

lPECIAL OPERATIONAL MODES 

~ large number of operating arrangements may be used. For 

1pecial applications information sho.uld be obtained from 

~airchild Semiconductor before installation. 

>HYSICAL DESCRIPTION 

~
rhe array is 18 elements wide by 32 elements long. Electrical 

nnection is made via 18 anode leads and 32 cathode leads. 

onnections to the silicon chip are arranged to minimize 

urrent densities in the device metalization. The package 

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

the array and its connections. 

13-3~ 

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·, equiva
lent optical path in air: 

MOUNTING 

0.002" x 0.002" 

0.018" each way in 3 
blocks of 6 x 32 devices 
each 

0.344" 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 FLA-630 assembly 

and with emulsion facing same: 

Dot shape: Circular 

Dot diameter, nominal: 0.008" 

Peak optical density of dot 
· for prescribed conditions: >L3 

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

3 msec pulse at 50 mA 

Developed in D 19 at 68-° F for 5 min. 

LUMINESCENT 
DIODE ARRAY CHIP 

TYPICAL FILM EXPOSURE 

TYPICAL SPECTRAL DISTRIBUTION 
1000 

500 

200 

"' 100 

"' ~ so 

!$: 20 

~ 10 

s.o 

2.0 

SI UCON AVAIJ\NCHE JZI ~GHT EMITTER 

""" Jn·1 eYci -1 
~ BODY RADIATOR 

~ 
~ 

[ 

I-FOR EQUAL VALUES OF 
rRADIANT FLUX AT All 

WAVE LENGTHS 

l.i.4 Q.S 0.6 0.7 0.8 D.9 1.0 
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2'N986 • 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 

availability of the base lead gives wide latitude for flexible circuit design. 

ABSOLUTE MAXIMUM RATINGS [Note 1] 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

) at 100°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

VCBO Collector to Base Voltage 

VCER Collector to Emitter Sustaining Voltage 

(RBE::: 10 fl) 

VCEO Collector to Emitte.r Sustaining Voltage 

VEBO Emitter to Base Voltage 

(Notes 2 & 3) 

(Notes 2 & 3) 

(Note 7) 

(Note 4) 

(Note 4) 

-65°C to +300°C 

200°c Maximum 

1.8 Watts 

1.0 Watt 

0.5 Watt 

100 Volts 

80 Volts 

60 Volts 

7.0 Volts 

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 
2N986 2N2452 

Symbol Characteristic Min. Max. Min. Max. Units 

1cBO Collector Dark Current (Note 7) 10 10 nA 

Collector Dark ·Current (Note 7) 25 25 µA ICBO(l50°C) 

SCE Sensitivity Radiation System (Notes 5 & 9) 20 60 50 200 µA/mW/cm2 

SCE Sensitivity Ill~mination Sy!item (Notes 6 & 9) 1.0 3.1 2.6 10.3 µA/ft-can 

SCB Sensitivity Radi.ation System (Notes 5 & 10) 0.2 1.0 0.2 1.0 µA/mW/cm 2 

SCB Serisitlvity Illumination System (Notes 6 & 10) 0.01 0.05 0.01 0.05 µA/ft~can 

t Light Curre~tR~se Time (Note 8) 1.0 1.0 µsec r 
tf Light Current Fall Time (Note 8) 10 10 µsec 

BVCBO Collector .to Base Breakdown Voltage (Note 7) 100 100 Volts 

Vc:im Collector to Emitter Sustaining (Note 7) 80 80 Volts 

VCEO Collector to Emitter Sustaining Voltage (Note 7) 60 60 Volts 

BVEBO Emitter to Base Breakdown Voltage (Note 7) 7.0 7.0 Volts 

NOTES: 
(1) These ratings are .limiting values abo".e which the serviceability of 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. 

Test Conditions 

VCB 80 v 
VCB 80 v 
VCE 25 v 
VCE 25 v 
VCB 25 v 
VCB 25 v 

IC = 0.1 mA IE 

Ic = 100 mA RBE 
(pulsed) 

IC = 30 mA 1E (pulsed) 

Ic = 0 IE 

(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. 

0 

< 10 

0 

0.1 

f! 

mA 

(NOTES CONTINUED ON PAGE 2) 
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2N2452 

2N986 

and 
2N2452. 

TYPICAL ELECTRICAL CHARACTERISTICS 
LIGHT CURRENT CHARACTERISTICS 

0.1 i---+++-+--+---++t-+--11-ffil!t!;;l--i 
I- T =25'C Rl 
I-Tungsten Source ot 3000°K-+-++-+-+·~--I 

001,000 -M-1,oo to Pfo 10 , 

ILLUMINATION - FOOT-CANDLES 

LIGHT CURRENT CHARACTERISTICS 

COLLECTOR-EMITTER DARK 
CURRENT VERSUS TEMPERATURE 

TA - AMBIENT TEMPERATURE - °C 

LIGHT CURRENT VERSUS 
COLLECTOR VOLTAGE 

Yet: - COLLECTOR VOLTAGE -V.OLTS 

LIGHT CURRENT VERSUS 
COLLECTOR VOLTAGE 

10 20 30 40 50 60 
VcE - CO LL ECTOR VOLTAGE - yOL TS 

SPECTRAL CHARACTERISTICS 

0 I--. -t--j_+---t--+--+-'ll.-+--+--t 

o.4 as o.s 0.7 a.a o.9 1.0 u 1.2 
A - WAVELENGTH IN MICRONS 

~ Single family characteristics on Transistor Curve Tracer. 

AXIAL ALIGNMENT 

COLLECTOR CHARACTERISTICS* 

• •o rr l J 1LJ ..L 1 
~ lL[l 

' 1.0 l l 
.ods ml .f.-1/ 

oo~.._~_l.._-tJ,-._,..,r,..., ... =" ... o_,,,............,::!;j)-;;i, 
20 40 60 80 100 110 

VcE - cO,LLECTOR VOLTAGE -VOLTS 

COLLECTOR CHARACTERISTICS* 

1.o 1:....-,,,..t--t-"·J.ro4;:.:m::::•t-""'fV_h.J.!-t-t-1 
.ob2mA V 

Ie=O 
10 20 30 40 50 60 7080 

Vcf-COLLECTOR VOLTAGE.-VOLTS 

COLLECTOR-EMITTER DARK 
CURRENT VERSUS VOLTAGE 

"'~T~=-25-.-C~~-~-~~--r-]_ 

! 14 r- DARK t---l--+--+---11---t-[Z-t-

11•1---+--+-+--+--+-+---lr--, 

10 i. 

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

NOTES (continued) Fairchild cannot assume responsibility for use of any circuitry described. No circuit patent licenses are implied. 

(5) Measured at radiation flux intensity of 5.0mW/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 µW/cm 2 over the spectrum from 0.1 micron to 1.5 microns. 

(8) Rise time is defined as the time required for ICE to rise from l<l% to 90% of a peak value of 1.0 milliampere. Fall time is defined as the time required for ICE to 
decrease from 9~ to 10% of a peak value of l.Omilliampere. 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 

DI FF USED SI LI C 0 N PLAN A R*T RANS IS T 0 R 

FOR IMPROVED PERFORMANCI 

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. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Free Air Temperature (Notes 2 and 3) 

Maximum Voltages and Currents 

V CBO Collector to Base Voltage 

V CEO Collect9r to Emitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

IC Collector Current 

1a Base Current 

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

Symbol 

hFE 

hFE 

hFE 
hFE(-55°C) 

VCE(sat) 

VBE 

1CBO 
ICBO(l50°C) 

1EBO 

BVCBO 

VCEO(sust) 

BVEBO 

NOTES: 

Characteristic 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

Collector-Emitter Saturation Voltage (Note 5) 

Base-Emitter Voltage (Note 5) 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector to Base Breakdown Voltage 

Collector to Emitter Sustaining Voltage (Note 5) 

Emitter to Base Breakdown Voltage 

Min. 

7, 000 

4,000 

1, 000 

1, 000 

0.9 

75 

40 

7.0 

-65°C to +300°C 

1.5 Watts 

0.5 Watt 

75 Volts 

40 Volts 

7.0 Volts 

300 mA 

50 mA 

Max. Units 

70,000 

1.6 Volts 

1.8 Volts 

10 nA 

10 µ.A 

10 nA 

Volts 

Volts 

Volts 

Test Conditions 

le= 100 mA VCE = 10 v 

Ic = 10 mA VCE = 10 v 

IC = 100 µA VCE = 10 v 

le= 100 mA VCE = 10 v 

le= 100 mA IB 1.0 mA 

le= 100 mA vcE= 10 v 

I = E 0 VCB = 60 v 

IE = 0 VCB = 60 v 

IC= 0 VEB = 5.0 v 

IC = 100 µA IE 0 

IC= 30 mA IB 0 
(pulsed) 

Ic = 0 IE 100 µA 

* Planar is a patented Fairchild process. 

(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 175°C and junction-to-case thermal resistance of lOO'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 µ.sec; duty cycle "" 2%. 

FAIRCHILCJ 
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2N998 
NPN ULTRA HIGH GAIN COMPOUND AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

ENERAL DESCRIPTION - The 2N998 is a 4 terminal device containing two high gain silicon Planar 

ransistors connected as a Darlington compound amplifier in one hermetically sealed enclosure. 

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. 

SOLUTE 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 

Maximum Voltages 

at 100°C Case Temperature 

at 25°C Ambient Temperature 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage 

V EBO Emitter to Base Voltage 

[Note2&3] 

[Note 2 & 3] 

[Note 4] . 

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Symbol Characteristic 

hFE Pulsed DC Current Gain [Note 5 J 

hFE Pulsed DC Current Gain [Note 5 J 

hFE DC Current Gain 

VBE (sat) Base Saturation Voltage 

VCE (sat) Collector Saturation Voltage 

Cobo Output Capacitance 

CTE Emitter Transition Capacitance 

1CBO Collector Cutoff Current 

ICBO {150°C) Collector Cutoff Current 

IEBO Emitter Cutoff Current 

BVCBO Collector to Base Breakdown Voltage 

VCEO Collector to Emitter Sustaining Voltage [Note 4] 

BVEBO Emitter to Base Breakdown Voltage 

NF Noise Figure (Note 6] 

(Power Bandwidth = 200 Hz) 

Min. 

1600 

2000 

800 

100 

60 

15 

~65°C to ·t300°C· 

+200°C Maximum 

+300?C Maximum 

Max. 

8000 

1.8 

1.2 

30 

50 

10 

15 
• 
10 

6.0 

1.8 Watts 

1.0 Watt 

0.5 Watt 

100 Volts 

60 Volts 

15 Volts 

Units 

Volts 

Volts 

pF 

pF 

mµA 

µA 

mµA 

Volts 

Volts 

Volts 

dB 

Test Conditions 

IC = 10 mA 

IC= 100 mA 

IC= 1.0 mA 

Ic = 50 mA 

IC ~ 50 mA. 

I = E 0 

IC = 0 

IE= 0 

IE = 0 

I = c 0 

IC= 100 µA 

IC = 30 mA 
(Pulsed) 

IC= 0 

IC= 0.1 mA 

f = 1.0 kHz 

VCE = 5.0 v 
VCE = 5.0 V 

VCE = 5.0 V 

IB 0.5 mA 

IB 0.5 mA 

VCB = 10 v 
VEB= 0.5V 

VCB = 90 v 
VCB = 90 v 
VEB = 10 v 
IE 0 

IB 0 

IE = 100 µ.A 

VCE = 10 V 

Rg = 5.0 Kohms 

*Planar is a patented Fairchild process. 
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NOTES: 

(I) 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 information send for Fairchild Publication APP-4. 

(5) Pulse Conditions: length= 300 µsec; duty cycle= 1%. 
(6) Measured with a constant-current supply of 20 µA 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, 

B h;e 1 

+ 

By definition: h. = VII h ie I"; V2 = 0 oe 

The exact expressions can be shown to be: hie 

hfe 

h oe 

h re 

12 /i 
V2 11 = 0 

h. + ie 1 

hfe1 + 

h + oe2 

h + re2 

E 

h re 

(l - hre 1 ) (l + hfe1) hie2 

h h. + 1 
oe 1 1e2 

(hfe2 - hoe1 hie2) (l + hfe1) 

h h. + 1 oe1 ie2 

(1 + hfe) (l - hre2) hoe1 

h h, + 1 
oe1 ie2 

(hie2hoe1 + hre1) (l - hre2) 

h h. + 1 oe 1 1e2 

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

c 

+ 

h - 12 I 
fe - Ii /v2 = o 

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

The above equations suggest these approximate formulas for the h parameters: 

h << 
re2 

COMMON EMITTER PARAMETERS MEASURED AT f = 1 kHz, le= 1 mA, VcE = 5 v 

Symbol Characteristic 

Input resistance, output shorted 

Output conductance, input open 

Reverse open-circuit voltage amplification 
factor 

Forward short-circuit current amplification 
factor 

Typical Value 

40 kohms 

130 µmhos 

4 x 10- 3 

1200 



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 connected as a compound amplifier in one hermetically sealed enclosure. 

his device is particularly useful in circuits requiring very high gain and high input impedance. 

BSOLUTE MAXIMUM RATINGS AS A COMPOUND AMPLIFIER (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

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 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

IC Collector Current 

-65°C to +300°C 

200°c Maximum 

1.8 Watts 

1.0 Watt 

0.5 Watt 

60 Volts 

60 Volts 

15 Volts 

500 mA 

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 = 10 v 

hFE Total DC Pulse Current Gain (Note 5) 4,000 ·Ic = 10 mA VCE = 10 v 

hFE Total DC Current Gain 1,000 IC = 100 µ.A VCE = 10 v 
hFE (-55°C) Total DC Pulse Current Gain (Note 5) 1,000 IC= 100 mA VCE = 10 v 
V CE (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 pF IE= 0 VCB = 10 V 

CTE Emitter Transition Capacitance 10 pF Ic = 0 VEB =0.5 V 

1CBO Collector Cutoff Current 10 nA IE = 0 VCB = 60 V 

ICBO (150°C) Collector Cutoff Current 10 µ.A IE = 0 VCB = 60 V 

1EBO Emitter Cutoff Current 10 nA Ic = 0 VEB= lOV 

BVCBO Collector to Base Breakdown Voltage 60 Volts IC = 100 µ.A IE 0 

V CEO (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 = 100µ.A 

*Planar is a patented Fairchild process. 
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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 (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 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 µsec; duty cycle= 1%. 



FT1718A THROUGH FT1718E 
PNP HIGH-GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* II EPITAXIAL TRANSISTORS 

TIGHT BETA MATCH •••••••••• 10% (MAX) AT 100 µA TO 1.0 mA 
LOW Vee DIFFERENTIAL CHANGE • • • 10 µV /°C (MAX) AT 100 µA TO 1.0 mA PHYSICAL DIMENSIONS 
LOW Vso DIFFERENTIAL • • • . • • • • 1.5 mV (MAX) AT 100 µA ' ' ' .370 

HIGH BETA • • • • • • • • • • • • • • 160-350 AT 100 µA 335.0IA 1-. -~.335 

HIGH . fr •••••••••••••••• 450 MHz (MIN) AT 10 mA '",,,Qr, LOW NOISE FIGURE •••••••••• 6.0 dB (MAX) AT 100 MHz .009 .160 

'"''"' L . 1 
BSOLUTE MAXIMUM RATINGS (Note 1) '"":LEA:~ ~~ ~ ~~ 15 ~IN 

:~i~DIA. ____l 

Maximum Temperatures 
Storage Temperature -65°C to +200°C -· .200 

EmYtter-- 100 

Operating Junction Temperature +200°C '"' ,-,,-J 
Lead Temperature (soldering, 60 second time limit) +300°c Collector I ,- I-,", \ 

I I \ 

f \5 I 

Maximum Power Dissipation (Notes 2 and 3) One Side Both Sides \- \i;z+=:: I 
Emitter 

Total Dissipation at 25°C Case Temperature 0.635 Watt 1.1 Watts 45Q ~'--- 7 ' / Base 0 --
at 25°C Ambient Temperature 0.33 Watt 0.432 Watt 03~~045 Coller.tor 

028 .029 

FT1718A 

@ Maximum Voltages and Current for Each Transistor through FT1718E 
FT1718D 

Veeo Collector to Base Voltage -40Volts -20 Volts 
Vew Collector to Emitter Voltage (Note 4) -40 Volts -20Volts 
Vrno Emitter to Base Voltage -5.0Volts -5.0 Volts 

NOTES:Alld•mens1ons1n inches 

le Collector Current 100 mA 100 mA Leadsaregold-platedkovar 
Packagewe1ght1sl.08grams 

-
~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 

.l!ill_ 
DC Current Gain Ratio (Note 5) 0.9 0.95 1.0 0.9 0.95 1.0 

le = 100 µA TO 1.0 mA 
hm VcE = -5.0V 

hm DC Current Gain Ratio Change (Note 5) 
0.85 0.93 1.0 0.85 0.93 1.0 

le =JOO µA to 1.0 mA 
~ (-55°C < +125°C) Ve,= -5.0V 

Jvm -v"'f Base to Emitter Voltage Differential 0.9 1.5 1.8 3.0 mV le= 100 µA Vee =-5.0V 
VBEI - Vm Base to Emitter Voltage Differential 1.25 2.0 2.0 3.5 mV le.= 100µAto1.0 mA 

VeE= -5.0V 
/~(Vse1 • Vm)/ Base to Emitter Voltage Differential Change 0.5 0.8 LO 1.6 mV le = 100 µA to 1.0 mA 

(-55°C to +25°C) Vee= -5.0V 
/~(Vm • Vm) / Base to Emitter Voltage Differential Change 0.75 1.0 1.5 2.0 mV le = 100 µA to 1.0 niA 

c +25°C to +I25°C) Vee =-5.0V 

LECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless othe.rwise noted.) 

FT1718A FT1718B 
FT1718C FT1718D FT1718E 

SYMBOL CHARACTERISTICS 

h,, DC Current Gain 
hFE DC Current Gain 
h,, DC Current Gain 
h,, DC Pulse Current Gain (Note 6) 
h,,(-55°C) DC Current Gain 
hie High Frequency Current Gain (f=lOO MHz) 
hr. High Frequency Current Gain (f=lOO MHz) 

Additional Electrical Characteristics on page 2 
Notes on page 2 

MIN. TYP. MAX. 

70 160 
160 200 350 
160 225 
160 225 
70 100 
2.5 3.2 
4.5 6.0 

MIN. TYP. MAX. MIN. 

20 50 20 
70 125 250 70 
70 150 70 
70 150 70 
30 60 30 
2.0 2.2 2.0 
4.0 15.0 4.0 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379·6435 
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TYP. MAX. UNITS TEST CONDITIONS 

50 le~ 10 µA VeE = -5.0V 
125 350 le= 100 µA Vee= -5.0V 
150 le= 1.0 ri)A VeE = -5.0V 
150 le= 10 mA VeE = -5.0V 
60 le= 1.0 mA Ve,= -5.0V 
2.5 le= 1.0 mA Ve,= -20V 
5.0 le= 10 mA Vee =-20V 

*Planar is a patented Fairchild process. 

FAIRC ILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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.__~~~~~-FA_l_RC_H_l_LD~T_R_AN_S_l_ST_O_R_S_F_T_1_7_18_A~TH_R_O_U_G_H~FT_1_7_1_8E~~~~~----"I 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted.) 

FT1718A FT1718B 
FT1718C FT1718D FT1718E 

SYMBOL CHARACTERISTICS MrN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS 

Ve,1 .. +1 Collector Saturation Voltage -0.07 -0.13 -0.07 -0.13 -0.07 -0.13 Volts le= 1.0 mA Is= 0.1 mA 
Ve•l•••I Pulsed Collector Saturation Voltage -0.1 -0.14 -0.1 -0.14 -0.1 -0.14 Volts le= 10 mA Is= 1.0 mA 

(Note 6) 
Ve,1 .. +1 Pulsed Collector Saturation Voltage -0.2 -0.3 -0.2 -0.3 -0.2 -0.3 Volts le= 50 mA Is= 5.0 mA 

(Note 6) 
v.,1 .. 11 Base Saturation Voltage -0.65 -0.75 -0.65 -0.75 -0.65 -0.75 Volts le= 1.0 mA Is =0.1 mA 
VsE1 .. +1 Pulsed Base Saturation Voltage (Note 6) -0.7 -0.77 -0.9 -0.7 -0.77 -0.9 -0.7 -0.77 -0.9 Volts le= 10 mA Is= 1.0 mA 
v.,1 .. t1 Pulsed Base Saturation Voltage (Note 6) -0.88 -1.1 -0.88 -1.1 -0.88 -1.1 Volts le= 50 mA ls=5.0mA 
le Es Collector Reverse Current 0.3 15 0.3 15 nA Ve,= -30V v., = 0 
lm(+125°C) Collector Reverse Current 0.04 15 0.04 15 µA VeE = -30V v., = 0 
le Es Collector Reverse Current 0.2 15 nA Ve,= -15V v., = 0 
bs(+125°C) Collector Reverse Current 0.03 15 µA VeE = -15V v., = 0 
VeEOl'"•I Collector to Emitter Sustaining Voltage -40 -40 -20 Volts le= 10 mA la=O 

(Notes 2 and 6) 
BVeso Collector to Base Breakdown Voltage -40 -40 -20 Volts le= 10 µA 1, = 0 
BVeEs Collector to Emitter Breakdown Voltage -40 -40 -20 Volts le= 10 µA v., = 0 
BVEBo Emitter to Base Breakdown Voltage -5.0 -5.0 -5.0 Volts le= 0 1, = 10 µA 
c,b Collector to Base Capacitance 2.2 3.5 2.2 3.5 2.2 3.5 pF l,=0 Vee= -lOV 
c.b Emitter to Base Capacitance 4.0 5.5 4.0 5.5 4.0 5.5 pF le= 0 VEB = -0.5 v 
NF Noise Figure (f = 100 MHz) 3.5 6.0 3.5 6.0 3.5 6.0 dB le= 1.0 mA VeE = -5.0V 
rb'C, Collector Base Time Constant 20 40 20 40 20 40 ps le= 10 mA VeE = -20V 

(f = 80 MHz) 

NOl:ES: 
(!) 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 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 hFE readings is taken as hrn for purposes of this ratio. 
(6) Pulse Conditions: length = 300 µs; duty cycle = I%. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
(FT1718A THROUGH FT1718D) 

INPUT AND OUTPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

t-

1.0 >--+-+-++--+--r-+-+-+-+---t-i 

o~-+-~+-~-~~-+-~ 
-0.1 -1.0 -10 -30 

REVERSE BIAS VOLTAGE-VOLTS 

!;l 
"' 
~ 
ti 
;;; 
JI! 

~ 

lk 

NOISE FIGURE VERSUS 
SOURCE RESISTANCE AND 

COLLECTOR CURRENT 

~ 100 

£ 
VcE'-5;~V 

lO f=l.OMH.1_ 

-0.01 -0.l -1.0 

le-COLLECTOR CURRENT-mA 
·10 

COLLECTOR-BASE REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 
DC PULSE CURRENT GAIN 

VERSUS COLLECTOR CURRENT 
300 

f 
~ 

VcE '5.0 V --1 t-.l•c. 
~~ r--., 

"' 300 1---t----+-+--+-t---t-~--J 

~ £ 
~ 200 v "' L 
g V1 
~ 100 7 

"' !? 

VcE-COLLECTOR-EMITTER VOLTAGE -VOLTS 

z 250 

~ 
.... 
~ 200 

B 
~ 150 

g 100 

' 
"' ~ 
~ 50 

k:'.' 

k".'. 

k 0 
0.01 

13-48 

~ 
V1 

l-1 .I--
Qj J",I y 

~ ~.;cH rr 
k:t1 

0.1 1.0 10 

le -COLLECTOR CURRENT-mA 

~ 
N 

100 

10 

B.O 

~ 
I 

~ 6.0 

~ 
~ 4.0 

! z 

2.0 

0 

NOISE FIGURE 
VERSUS FREQUENCY 

~ 
l. 

-\ 
~ .L1 

lc•l.OmA 
VcE' -5.0 V 
Rs•lOOil 

T 

10-4 lo-3 10-2 10-1 1.0 10 

.. 16 
\' 

I-FREQUENCY-MHz 

COLLECTOR CHARACTERISTICS 
ACTIVE REGION 

~ 
"' 12 Hf-,_.,,_., 
a 
~ 
~ 8.0 

8 it++---¥-+---lr--+l-+~f---t--+--l 

' 
~ 4.0 ...... '1---+---l>L-+---+-'"4-f---~+---l 

-20 -40 -60 -80 -100 ' 

VcE ·COLLECTOR·EMITTER VOLTAGE-VOLTS 



2N2060 • 2N2060A • 2N2060B 
N PN DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR TRANSISTORS 

I TIGHT VBE MATCHING -- 1.5 mV MAX. @ 100 µA to 1.0 mA 

1 h,. MATCH--10% MAX.@ 100 µA to 1.0 mA 
! h,. MATCH-- TEMPERATURE GUARANTEE--15% MAX.@ 100 µA to 1.0 mA, - 55°C to + 125°C 
TIGHT Va• TRACKING--5 µV/°C MAX.@100µA, -55°C to+ 125°C 

1BSOLUTE MAXIMUM RATINGS (Note 1l 
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 31 
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 
Veao Collector to Base Voltage 
VCE• Collector to Emitter Voltage (Note 4) 
VCEo Collector to Emitter Voltage (Note 4) 
v •• o Emitter to Base Voltage 
le Collector Current 
Ve, e1 . Collector, to Collector. Voltage 

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

One Side 
1.5 Watts 

0.86 Watt 

0.5 Watt 

Both Sides 
3.0Watts 

1.7 Watts 

0.6 Watt 

100 Volts 
80 Volts 
60 Volts 
7.0 Volts 
500mA 

±200Volts 

~ATC HING 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 

* h..,, 
la DC Current Gain Ratio (Note 5) 0.9 1.0 0.9 1.0 0.9 1.0 le= 100 µA to 1.0 mA Ve• =5.0V h ... 

h..,, 4 DC Current Gain Ratio (Note 5) 0.85 1.0 le = 100 µA to 1.0 mA Ve• = 5.0 V ii;; CTA = -55°C to + 125°C} 
·1v •• , -v ••• 1 la Base-Emitter Voltage Differential 5.0 3.0 1.5 mV le= lOOµA VCE=5.0V 
Iv •• , -v ••• 1 4 Base-Emitter Voltage Differential 5.0 5.0 1.5 mV le= 1.0 mA VCE=5.0V 
1v •• , -v ... 1 4 Base-Emitter Voltage Differential 1.5 mV le= 100 µA to 1.0 mA Ve• =5.0 V 
IA (V .... v ... 11 4 Base·Emitter Voltage Differential Change 1.0 0.5 0.5 mV le= 100µA Ve• =5.0V 

(TA = 25°C to + 125°Cl 
fA (V •• , -v .. ,11 4 Base-Emitter Voltage Differential Change 0.8 

(TA = -55°C to +25°Cl 
0.4 0.4 mV le= 100µA Ve• =5.0V 

NF 4 Narrow Band Noise Figure (Each Transistor) 8.0 8.0 8.0 dB le= 300 µA Vee =lOV 
( f = 1.0 kHz! P.B.W.= 200 Hz Rg = 510n 

NF 4 Broad Band Noise Figure (Each Transistor) 8.0 8.0 8.0 dB le= 300µA Vee =lOV 
(Note 7) BROADBAND Rg = 1.0 kn 

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

[See notes on back page) 

l=.AIRCHILCJ 

SEMICONDUCTOR 
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PAIRCHIL.IJ 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 

h,e 4 DC Pulse Current Gain (Note 6) 50 150 
hFe 4 DC Current Gain 40 120 

*hFe lb DC Current Gain 30 90 
hFe 4 DC Current Gain 25 75 

*Vee(satl lb Pulsed Base Saturation Voltage (Note 6) 0.9 
*Vce(sat) lb Pulsed Collector Saturation Voltage (Note 6l 1.2 
*lceo lb Collector Cutoff Current 2.0 
kao050°C) 4 Collector Cutoff Current 10 
BVcBO la Collector to Base Breakdown Voltage 100 
VCER(SW>tl 4 Collector to Emitter Sustaining Voltage 80 

(Notes 4 and 6) 
Vcdsust) la Collector to Emitter Sustaining Voltage 

. !Notes 4 and 6) 
60 

BVeeo la Emitter Breakdown Voltage 7.0 
*1600 lb Emitter Cutoff Current 2.0 
h,. 4 High Freqency Current Gain 

(f = 20 MHz) 
3.0 

Cobo 4 Open-Circuit Output Capacitance 15 
C;bo 4 Open-Circuit Input Capacitance 85 

SMALL SIGNAL CHARACTERISTICS FOR EACH TRANSISTOR (f = 1 kHz) 

t FACT 2N2060 

50 150 50 150 
40 120 40 120 
30 90 30 90 
25 75 25 75 

0.9 0.9 
0.6 0.6 
2.0 2.0 
10 10 

100 100 
80 80 

60 60 

7.0 7.0 
2.0 2.0 

3.0 3.0 8.0 

15 15 
85 85 

2N2060A 2N2060B 

Volts 
Volts 

nA 
µA 

Volts 
Volts 

Volts 

Volts 
nA 

pf 
pf 

le= lOmA 
le= l.OmA 
le= lOOµA 
le= lOµA 
le= 50mA 
le= 50mA 
le= 0 
le= 0 
le= lOOµA 
le= lOOmA 

(pulsed) 
le= 30mA 

(pulsed) 
le= 0 
le= 0 
le= 50mA 

le= 0 
le= 0 

Vee= 5.0V 
Va= 5.0V 
Va= 5.0V 
Vee= 5.0V 

le= 5.0mA 
le= 5.0mA 

Vea= 80V 
Vee= 80V 

le= 0 
Rae~ 10'!:! 

le= 0 

le= 100 µA 
Vea= 5.0V 
Voe= lOV 

Vee= lOV 
Vee= 0.5 v 

SYMBOL Subgroup CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

h,. 4 Small Signal Current Gain 
h;. 4 Input Resistance 
hoe 4 Output Conductance 
h;b 4 Input Resistance 
h,. 4 Voltage Feedback Ratio 

t NOTE: These Numerals Apply to the Fairchild FACT Program. 
• NOTE: FACT Program End-Point Measurement Parameter. 

50 150 
1.0 4.0 
4.0 16 
20 30 

50 150 50 15.0 
1.0 4.0 1.0 4.0 
4.0 16 4.0 16 
20 30 20 30 

10 

TYPICAL COMMON BASE CHARACTERISTICS 

10~~~~~~~~~1~~ 

lh~""ISJrl-++--+---+-+-++--+--hob lt1 

0.2 ~+-t-++--1----+--++--+-+-+-+-I 

0.1 r--+-+++--+--+-+++-1'--+'i-....'-<+-++l 

0.051--+-+++--+--+-+-l-+---+--~~~ 
o.o2!= Vce=5 Volts =l==!=tt!==J=tttl 
O.OI TA = 25 'C 

0.1 0.2 0.5 I 5 10 20 50 
le - COLLECTOR CURRENT - mA Vea - COLLECTOR VOLTAGE - VOLTS 

le= 1.0 mA 
kOhms le= 1.0 mA 
µmhos le= 1.0 mA 

Ohms le= 1.0 mA 
x10-• le= 1.0 mA 

Tj - JUNCTION TEMPERATURE ._ • C 

TYPICAL COMMON EMITTER CHARACTERISTICS 

,_::S __ +-++---+--+--++1--thoe j71 

o.2r--.,__._J++---+--+-+++-~-'-l'h~;,-+-+--H 
~ VcE • 5.0 Volts 

Tp25'C 
0.10.l 0.2 0.5 I 2 5 10 20 50 

Ic - COLLECTOR CURRENT - mA 

:l \ 
~ 0.9~,__,,_-\+t--+--+--+--+--+--+---l 
e 

IS 

VcE - COLLECTOR VOLTAGE - VOLTS 
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VCE = 5 Volts 
le = 1.0 mA 

2.51--f--<---<--1--1--1--l--I-

Tj - JUNCTION TEMPERATURE - •c 

Vee= 5.0 V 
Vee= 5.0V 
Vee= 5.0V 
Vee= 5.0 V 
Vee= 5.0 V 
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FAIRCHILD TRANSISTORS 2N2060 • 2N2060A • 2N2060B 

TYPICAL ELECTRICAL CHARACTERISTICS 
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• Single family characteristics on Transistor Curve Tracer 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 

~~~~~~~---~~~ 

20H--t-itttH--1t-'el·-+-~_,_____, 

le - COLLECT_OR CURRENT- ma 

CONTOURS OF NARROW 
BAND NOISE FIGURE 

le - COLLECTOR CURRENT - JJA 

13-51 

OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 
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Fi'AIRCHILD TRANSISTORS 2N2060 • 2N2060A • 2N2060B 

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 mWj°CJ for one side; 58.3°C/watt {derating fac

tor of 17.2 mW/°CJ 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 
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 the two h,E readings is taken as hm for purposes of this ratio. 
(6) Pulse Conditions: length = 300 µs; 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. 

FA..IRCHILC 
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2N2913 • • 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 PLANA.R 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 c1.1rrent 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) 

Maximum Power Dissipation 
2N2913 
2N2914 

2N2913 
2N2914 

-65°C to +200°c 
2oo•c Maximum 
300°C Maximum 

2N2972 
2N2973 

2N2972 
2N2973 

One Side Both Sides One Side Both Sides 
Total Dissipation at 25°C Case 

Temperature [Notes 2 & 3] 

Total Dissipation at l00°C Case 
Temperature [Notes 2 & 3] 

Total Dissipation at 25°C Ambient 
Temperature [Notes 2 & 3] 

0.75 Watt 1.5 Watts 0.5 Watt 0.75 Watt 

0.43 Watt 0.86 Watt 0.29 Watt 0.43 Watt 

0.3 Watt 0.6 Watt 0.25 Watt 0.30 Watt 

Maximum Voltages and Current for Each Transistor 

Vcao Collector to Base Voltage 
Vceo Collector to Emitter Voltage [Note 4] 
Veao Emitter to Base Voltage 
le Collector Current 

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

2N2913 
2N2972 

2N2914 
2N2973 

45 Volts 
45 Volts 

6.0 Volts 
30mA 

Symbol Characteristics Min. Max. Min. Max. Units Test Conditions 

hFE DC Current Gain 60 240 

Vee (sat) Collector Saturation Voltage 0.35 

lcao Collector Cutoff Current 10 

lceo. (150°C) Collector Cutoff Current 10 

Vceo (sust) Collector to Emitter Sustain- 45 
ing Voltage [Notes 4 and 5] 

NF Narrow Band Noise Figure [Note 6] 4.0 

NF Wide Band Noise Figure [Note 7] 4.0 

NOTES: • 

150 600 

0.35 

10 

10 

45 

3.0 

3.0 

Volts 

nA 
µA 

Volts 

dB 

dB 

le = 10 µA Vee = 5.0 V 

le= 1.0 mA 11 = 0.1 mA 

le= 0 

le= 0 

Vet= 45 V 

Vea= 45 V 

le = 10 mA 11 = 0 
(pulsed) 

le = Hi µA Vee = 5.0 V 

le = 10 µA Vee = 5.0 V 

(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 mWl°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 µsec; duty cycle= 1 % . (NOTES CONTINUED ON PAGE 4) 
*Planar ls a patented Fairchild process. 

PHYSICAL DIMENSIONS 

CONNECTION OIAGRAM 

LHdNo.l 

,:·.:·.·@, ..... . 
~ ...... . 

LladNo. 7 

NOTH12r.!:2~ft~,~~!-
t.nft•"lold pl.tedllow1< 
l'ackopw"'1M1Sl2Jl••1M 

2N2913 2N2914 

PHYSICAL DIMENSIONS 

CONNECTION DIAGRAM 

l~::dN~~::@ Lead No.5 
W,.eadNo.6 

Lead No. 7 
BOTTOM VIEW 

NOTES: All dimensions 1n inches 
Leads.,egold·Pl,eted kov•r 
Packaae weiaht is 0.62 aram 

2N2972 2N2973 
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FAIRCHILD TRANSISTORS 2N2913 .. :2N2914 •2N2972 • 2N2973 

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

SY.MBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 150 le= 1.0 mA VcE = 5.0V 

hFE DC Current Gain 100 le= 100 µA VCE=5.0V 
hFE (-55°C) DC Current Gain 15 le= lOµA VeE=5.0V 

VaE (on) Emitter-Base On Voltage 0.7 Volts I~= 0.1 mA VeE = 5.0V 

lero Collector Cutoff Current 2.0 nA 11= 0 VeE = 5.0V 

IEao Emitter Cutoff Current 2.0 nA le= 0 VEB = 5.0V 

c ••. Output Capacitance 6.0 pF IE= 011 Vea= 5.0V 

h1. High Frequency Current Gain (f = 20 MHz) 3.0 le= 0.5 mA Va= 5.0 V 

h,. Input Resistance (f = 1 kHz) 25 32 Ohms le= 1.0 mA Vea= 5.0V 

h •• Output Conductance (f = 1 kHz) 1.0 µmhos le= 1.0 mA Vea= 5.0V 

BVcao Collector to Base Breakdown Voltage 45 Volts le= 10 µA IE= 0 

BVEBo Emitter to Base Breakdown Voltage 6.0 Volts IE= lOµA le=O 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS '2N2-913 • 2N2914 • 2N2972 • 2N2973 
ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 300 le= 1.0 mA Va= 5.0 V 

hFE DC Current Gain 225 le= lOOµA Va= 5.0V 

h,E (-55°C) DC Current Ga'in 30 le= lOµA Va= 5.0V 

VIE (on) Emitter-Base On Voltage 0.7 Volts le= 0.1 mA Va= 5.0V 

leEO Collector Cutoff Current 2.0 nA 11=0 Va= 5.0V 

lno Emitter Cutoff Current 2.0 nA lc=O V11 = 5.0V 

C.bo Output Capacitance 6.0 pf IE =0 Ve1 = 5.0V 

h,. High Frequency Current Gain (f = 20 MHz) 3.0 le= 0.5 mA Va= 5.0V 

h;b Input Resistance (f = 1 kHz) 25 32 Ohms le= 1.0mA Ve1 = 5.0V 

hob Output Conductance (f = 1 kHz) 1.0 µmhos le= 1.0 mA Ve1 = 5.0V 
BVCIO Collector to Base Breakdown Voltage 45 Volts le= lOµA 11= 0 
BVuo Emitter to Base Breakdown Voltage 6.0 Volts 1. = 10 µA le=O 

TYPICAL ELECTRICAL CHARACTERISTICS 
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FAIRCHILD TRANSISTORS 2N2913 • f'N2914 • 2N2972 • 2N2973 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR·BASE DIODE REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 

Vee - COLLECTOR-BASE VOLTAGE - VOL75 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ 2~t--+-+-++--t-i-+++--+-+v->'l-+-i 

~ l>-+~>-+-+--+-++-t-~~~-.+-< 
~ O.lil=::t::j:::\:t:::::j=j:::!::J:t~~U.~:::\:tj 
~ o.2 \!A°cp 'l 

~O.l~~ 
~ t-" !-"' 

fl O.Olil=:j.:j::tJ:::j==t:::t::t:t::::t=t::::ttl 
jj 
:~ o.02 le· to Is 

0· 01 !:-o.1....,o"'.1,...._.o"'.s--+1_.,2,_.......,1~t:-10-=20-'--'-'so 
le - COLLECTOR CURRENT - mA 
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(THESE CURVES APPLY TO ALL UNITS) 
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(6) Frequency= 1000 Hz; Rs= 10 kf.l; 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 IO kHz Rs= 10 kf.l. 
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2N2915/2N2915A·2N2919/2N2919A 
2N2974/FT2974·2N2978/FT2978 

NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 
DIFFUSED SILICON PLANAR* TRANSISTORS 

EATURES 
HIGH BREAKDOWN-- 60 VOLT LVcrn 
HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT -- 60 MIN AT 10 µA 
TIGHT v •• MATCHING--1.5 mv MAX AT 100 µA 
TIGHT v •• TRACKING--5 µV/°C MAX AT 100 µA -55°C to +125°C 
BETA MATCH GUARANTEED OVER TEMPERATURE--15% MAX 
FROM 1 OD µA to 1.0 mA, -55°C to + 125°C 
LOW NOISE-- 4.0 dB MAX AT 1 kHz 

BSOLUTE MAXIMUM RATINGS [Note ll 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 seconds time limit) 

Maximum Power Dissipation [Notes 2 and 3l 2N2915 
2N2915A 
2N2919 
2N2919A 

One Both 
Side Sides 

Total Dissipation 
at 25°C Case Temperature 0.75 w 1.5 w 

Total Dissipation 
at 100°C Case Temperature 0.43W 0.8G w 

Total Dissipation 
at 25°C Ambient Temperature 0.3W 0.5 w 

--G5°C to +200°C 
200°C Maximum 
300°C Maximum 

One 
Side 

2N2974 
FT2974 
2N2978 
FT2978 

Both 
Sides 

0.5W 0.75 w 
0.29W 0.43 w 
0.25W 0.3W 

Maximum Voltages and Current for Each Transistor 2N2915 2N2919 
2N2915A 2N2919A 
2N2974 2N2978 
FT2974 FT2978 

Vc•o Collector to Base Voltage 45 v GOV 
Vc•o Collector to Emitter Voltage [Note 4l 45V GOV 
v •• o Emitter to Base Voltage G.OV G.OV 
le Collector Current 30mA 30mA 

PHYSICAL DIMENSIONS 

Seating 
Plane r 

NOTES.: All dimension$ in inches 
Leadsaregold·platedkovar 
Packagewe1gtitis l.27grams 

2N2915/2N2915A • 2N2919/2N2919A 

PHYSICAL DIMENSIONS 

NOTES:Alldirnensions1n1nehtts 
leadsaregold-platedkovar 
Packap weif:ht is 0.59 gram 

2N2974/FT2974 • 2N2978/FT2978 

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

SYMBOL 

hFE1 
11,;; 
hm 
~ 
lv.e,-v .. ,I 
IVm-V .. ,I 
l~(VBEl-V .. ,l j 

lt.1v •• ,-v .. ,il 

CHARACTERISTIC 

DC Current Gain Ratio {Note 51 

DC Current Gain Ratio !TA = -55°C to + 125°C) 
[Note 51 

Base-Emitter Voltage Differential [Note GJ 
Base-Emitter Voltage Differential [Note GJ 
Base-Emitter Voltage Differential Change 

(TA = -55°C to +25°CJ 
Base-Emitter Voltage Differential Change 

!TA= +25°C to +125°C) 
High Frequency Current Gain (f = 20 MHz) 

Notes on page 4 Additional Electrical Characteristics on page 2 

2N2915A 
2N2919A 
FT2974 
FT2978 

MIN. MAX. 

0.9 
0.85 

3.0 

1.0 
1.0 

2.0 
1.5 
0.4 

(5 µV/°C) 
0.5 

(5 µV/°C) 
8.0 

2N2915 
2N2919 
2N2974 
2N2978 

MIN. MAX. 

0.9 1.0 

5.0 
3.0 
0.8 

(10 µV/°C) 
1.0 

(10 µV/°C) 
3.0 

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

le = 100 µA, Vee = 5.0 V 

le= 100 µA to 1.0 mA, Vee= 5.0 V 

mV le = 10 µA to 1.0 mA, Ve• = 5.0 V 
mV le = 100 µA, Vee = 5.0 V 
mV le= 100 µA, Ve•= 5.0 V 

mV le = 100 µA, Ve• = 5.0 V 

le = 0.5 mA, Ve• = 5.0 V 

" Planar is a patented Fairchild process. 

FAIRCHILCl 

SEMICONDUCTOR 
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2N2915/2N2915A • 2N2919/ 2N2919A ~iN'2974/FT2974 • 2N2978/FT2978 

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

(FOR HIGHER CURRENT flAIN DEVICES REFER TO 2N2916 DATA SHEET) 2N2915 2N2919 

SYMBOL 

hFE 
hFE 
hFE 
hFE !-55°Cl 
VCE (sat) 
V1E (ON) 
lcao 
lc.o (150°Cl 
lao 
IEIO 
Cobo 
h;b 
hob 
BVcao 
YeEO (sustl 

BVEIO 
NF 

NF 

Cibo 

2N2915A 2N2919A 
2N2974 2N2978 
n2974 fl2978 

CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

De Current Gain 150 150 le= 1.0 mA VeE = 5.0V 
De Current Gain 100 100 le= lO~A VCE = 5.0V 
De Current Gain 60 240 60 240 le= 10 VeE = 5.0V 
De Current Gain 15 15 le= lOµA VCE = 5.0V 
Collector Saturation Voltage 0.35 0.35 Volts le= l.OmA 11 = 0.1 mA 
Emitter-Base ON Voltage 0.7 0.7 Volts le= 0.1 mA . VCE = 5.0V 
Collector Cutoff Current 10 2.0 nA IE= 0 Vea= 45 V 
Collector Cutoff Current 10 10 µA IE= 0 Vea= 45 V 
Collector Cutoff Current 2.0 2.0 nA la= 0 VeE = 5.0V 
Emitter Cutoff Current 2.0 2.0 nA le= 0 VEI = 5.0V 
Output Capacitance (f = 140 kHzl 6.0 6.0 pF IE= 0 Vea= 5.0V 
Input Resistance (f = 1.0 kHzl 25 32 25 32 Ohms le= l.OmA Vea= 5.0V 
Output Conductance (f = 1.0 kHzl 1.0 1.0 µmhos le= l.OmA Vea= 5.0V 
Collector to Base Breakdown Voltage 45 60' Volts le= lOµA IE= 0 
Collector to Emitter Sustaining Voltage 45 60 Volts le= lOmA 1. = 0 

<P.ulsedl [Notes 4 and 71 
6.0 6.0 Volts IE= lOµA le= 0 Emitter to Base Breakdown Voltage 

Narrow Band Noise Figure (f = 1.0 kHz) 4.0 4.0 dB le= lOµA VeE = 5.0V 
Rs= 10 kn, PBW = 200 Hz, 

Wide Band Noise Figure (f = 10 Hz to 10 kHz) 4.0 4.0 dB le= lOµA 
Rs= lOkn 

Input Capacitance- (f = 1.0 MHzl 2N2915A • FT2974 10 2N2919A • FT2978 10 pf le= 0 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS* 

VcE • CDUICTOR VOLTAGE • V 

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

TYPICAL ELECTRICAL CHARACTERISTICS 
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2N2915/2N2915A·2N2919/2N2919A·2N2974/FT2974·2N2978/FT2978 

NOTES: 

-~ 
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COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 
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COLLECTOR SATURATION 
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COLLECTOR CURRENT 

50 

:~ o.02 lc=lOls 

O.Ol\,-0.1,----+0.2,-'-'-"o.75 _,_l--c~-'--!------!1,,-0 --,o,20~'-:'50 

le - COLUCTOR CURRENT - mA 

TYPICAL ELECTRICAL CHARACTERISTICS 
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CURRENT VERSUS TEMPERATURE 

1000 ,-----y 
~ ~v;,f45v~ - ---1--7'"--

~ 100~--'-'-1 i:ZL 
B 
~ f----1---+--+-;z~z"-1----1-------1 
e; 101------l--+---;.. .-'---+--t----t 
~ /_J 

~ £ 
12 L 
~ r::=:z --+---+----+-------+------J 
<-; o.1LL-

: ~~~~ 
0·01 '=25--!5"""0 ---=15~-,!,100,-------,1*'25---;1'°"50--,,115 

TA - AMBl[NT TEMPERATURE - "C 

OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

12 16 20 

REVERSE BIAS VOLTAGE - VOLTS 

LO 

~ 
~ 0.8 

'-' ::: 
§! 0.6 
i5 

~ 
~ 0.4 

~ 
>~ 0.2 

0 

BASE-EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 
VcE" 5 V 

-55~ 

~ }-'. 

1-- ...- v 
1til°C H 

I- i--r-

0.1 0.2 0.5 1 10 20 50 

le - COLLECTOR CURRENT - mA 

EMITTER TRANSITION 
CAPACITANCE VERSUS 
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(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 µs; duty cycle= 1%. 
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2N2916/2N29,16A · 2N2920/2N2920A 
2N2975/FT2975·2N2979/FT2979 

NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 
DIFFUSED SILICON PLANAR*TRANSISTORS 

• HIGH BREAKDOWN - 60 VOLT LVao PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS 
• HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT-150 MIN AT 10 µA 
• TIGHT Vn MATCHING-1.5 mV MAX AT 100 µA 
•TIGHT Vn TRACKING-5 µV/°C MAX AT 100 µA -55°C to +t25°C 
• BETA MATCH GUARANTEED OVER TEMPERATURE-15% MAX 

FROM 100 µA to 1.0 mA, -55°C to + 125°C 
• LOW NOISE - 3.0 dB MAX AT 1 kHz 
* Planar is a patented Fairchild process. 

ABSOLUTE MAXIMUM RATINGS [Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, GO seconds time limit) 

Maximum Power nissipation [Notes 2 and 3] 2N291G 

Total Dissipation 
at 25°C Case Temperature 

Total Dissipation 
at 100°C Case Temperature 

Total Dissipation 
at 25°C Ambient Temperature 

2N2916A 
2N2920 
2N2920A 

One Both 
Side Sides 

0.75 w 1.5 w 
0.43W 0.8GW 

0.3W 0.5W 

-G5°C to +200°C 
200°C Maximum 
300°C Maximum 

2N2975 
FT2975 
2N2979 
FT2979 

One Both 
Side Sides 

0.5 w 0.75 w 
0.29W 0.43W 

0.25W 

Emitter 

Base 

Collector 

NOTIS; All dimensions In inches 
l.eedsareaokl-plltedk.Mlr 
Peckqe weight i5 1.27 lt8Rl$ 

6 LEADS m nm .5001MIN. 

:m DIA. l1J u llJ__J 

Collector 
Base 

Emitter 

-Emitter 
Base 
Collector 

NOTES: All dimllnslons in lnchel 
l.1Mtd$1A1aokl·platedko'lar 
hckap weiaht is 0.59 w-n 

Maximum Voltages and Current for Each Transistor 2N291G 
2N2916A 
2N2975 
FT2975 

0.3W 

2N2920 
2N2920A 
2N2979 
FT2979 

2N2916/2H2916A • 2N2920/2N2920A 2N2975/FT2975·2N2979/FT2979 

Vcao Collector to Base Voltage 
Vero Collector to Emitter Voltage [Note 41 
V.ao Emitter to Base Voltage 
le Collector Current 

45V 
45V 
G.OV 
30mA 

GOV 
GOV 
G.OV 
30mA 

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

2N2916A 2N291G 
2N2920A 2N2920 
FT2975 2N2975 
FT2979 2N2979 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

t 
hm 
n;;; 
I v •• ,-vllll,·I 
I v,.,.vllll, 1. 
A(VBEl,yllll,} 

A<V,.,-Vm} 

h1. 

Notes on page 4 

DC Current Gain Ratio [Note 51 0.9 
DC Current Gain Ratio (T" = - 55°C to + 125°C} 0.85 

[Note 51 
Base-Emitter Voltage Differential [Note Gl 
Base-Emitter Voltage Differential [Note Gl 
Base-Emitter Voltage Differential Change 

(TA= -55°C to +25°C) 
Base-Emitter Voltage Differential Change 

IT" = + 25°C to + 125°CJ 
High Frequency Current Gain (f = 20 MHz) 3.0 

1.0 0.9 1.0 
1.0 

2.0 5.0 
1.5 3.0 
0.4 0.8 

(5 µV/°C) 
0.5 

no µV/°C) 
1.0 

(5 µV/°C) 
8.0 3.0 

no µV/°Cl 

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

le= 100 µA, Ve•= 5.0 V 
le= 100 µA to 1.0 mA, Ve•= 5.0 V 

mV le = 10 µA to 1.0 mA, Ve• = 5.0 V 
mV le = 100 µA, Vee = 5.0 V 
mV le= 100 µA, VcE = 5.0 V 

mV le= 100 µA, VcE = 5.0 V 

le = 0.5 mA, VcE = 5.0 v 
Additional Electrical Characteristics on page 2 

FA.IRCHILCJ 
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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 FT2979 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 300 300 le= 1.0mA 
hFE DC Current Gain 225 225 le= lOOJA 
hFE DC Current Gain 150 600 150 600 le= 10 
hF1(-55°CJ DC Current Gain 2N2916A • FT2975 40 40 le= lOµA 
hF1 <-55°CJ DC Current Gain 30 le= lOµA 
VCE (sat) Collector Saturation Voltage 0.35 0.35 Volts le= 1.0mA 
V11 <ON> Emitter-Base ON Voltage 0.7 0.7 Volts le= 0.1 mA 
lceo Collector Cutoff Current 10 2.0 nA 11 = 0 
lceo (150°C) Collector Cutoff Current 10 10 µA 11 = 0 
ICEO Collector Cutoff Current 2.0 2.0 nA 11 = 0 
1110 Emitter Cutoff Current 2.0 2.0 nA le= 0 
Cobo. Output Capacitance (f= 140 kHz> 6.0 6.0 pf 11 = 0 
h1b Input Resistance (f = 1.0 kHz> 25 32 25 32 Ohms le= 1.0mA 
hob Output Conductance (f = 1.0 kHz> 1.0 1.0 µmhos le= 1.0mA 
BVcao Collector to Base Breakdown Voltage 45 60 Volts le= lOµA 
Vero (sustl Collectilr to Emitter Sustaining Voltage 45 60 Volts le=lOmA 

<P.ulsed) [Notes 4 and 71 
6.0 6.0 Volts 11 = lOµA BVEBO Emitter to Base Breakdown Voltage 

NF Narrow Band Noise Figure 3.0 3.0 dB le= lOp.A 
(f = 1.0 kHZ) PBW= 200 Hz 

NF Wide Band Noise Figure 3.0 3.0 dB le= lOµA 
(f = 10 Hz to 10 kHz> PBW = 15.7 kHz 

C1bo Input Capacitance (f = 1.0 MHZ) 2N2916A. • FT2975 10 2N2920A • FT2979 10 pf le= 0 

TYPICAL ELECTRICAL CHARACTERISTICS 

1i 

8 

COLLECTOR CHARACTERISTICS 

; 6·17"--t;o""-t~+-::>'"'t--.t~ff-~ 
u 

I 
.OlmA 19. 0 

0~o---!Q,...-*m........,~~~~=--~~"'"-~~~ro· 

YcE" COl.l.£CTOR VOLTAGE - VOLlS 

COLUCTOR CHARACTERISTICS 

19 •O 
o~o_.,.,,........,~_..-~'1::--~~,...-*~~ro 

YcE - COl.l.£CTOR VOLTAGE - VOLlS 
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COLLECTOR CHARACTERISTICS 

~ 
!!i 
u 

g! 
~ 4·174'---t~""-·r--7r---tt---1 
8 
.2 

z 

: .. .. 
§ 
.. lOO 
u 

~ 
~ 200 

~ 

100 

YcE - COUfCTOR VOLTAGE - VOLlS 

DC PULSE CURRENT GAIN 
VERSUS COLUCTOR CURRENT 

v~E !J.~v 
TA •25'C r 

~ 
.J1 y 

12' 

0 0.001 O.OI 0.1 

le - COU£CTOR CURRENT - mA 

10 

Vet.= 5.PV 
VCE = 5.0V 
VCE = 5.0V 
VCE = 5.0V 
Vet.= 5.0V 

11 = 0.1 mA 
Vet.= 5.0V 
Vea= 45 V 
Ve1 = 45 V 
VCE = 5.0V 
V11 = 5.0V 
Vea= 5.0V 
Ve1 = 5.0V 
Vea= 5.0V 

11 = 0 
1, = 0 

le= 0 
Ve1 = 5.0V 
Rs= lOkn 

Ve1 = 5.0V 
Rs= lOkn 

V11 = 0.5 V 



2N2916/2N2916A·2N2920/2N2920A·2N2975/FT2975·2N2979/FT2979 

TYPICAL ELECTRICAL CHARACTERISTICS 

~ 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (fy) 

le - COLlfCTOR CURRENT - mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

~ 2k 1--~~+-_....H--_,,___+-tt,.t+-i 

~ 
~ l k: t--T-t-'rtt-'~~tt---r--r-v-rt---1' 

le • COLIICTOR CURRENT • mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

le - COLLECTOR CURRENT - iJA 

WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 

6 
VcE·5Volts J I 
Power Bandwidth of 15.7 kHz 

3~ Jill 

0'b1t--,12k,........~5t--,1~ok--=~~k~~so•t-=~t 
R5 ·SOURCE RESISTANCE· OHMS 

NOISE FIGURE VERSUS FREQUENCY 

:s l Jd L' 

w·l 10 

I - FR~QUENCY • MHz 
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2N2916/2N2916A·2N2920/2N2920A·2N2975/FT2975·2N2979/FT2979 

.I 

115 

"' 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 

TA• 25°C -I 
I z 

IL 
V1 

01 1 

TYPICAL ELECTRICAL CHARACTERISTICS 

-~ 

llXX> 

1 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 

.l. L 
~Vee • 45V 

z 
IL 

z 
21L 

L.1£ 
L 

z 
1L 

o.o I 

1.0 

0 

BASE-EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 

YcE ·SY 

-~· --i 

i-

""' -1--r.ff r--1 ~ 
~ ~ 

I-! f-r 

o. 
10 20 JO 50 25 50 75 100 125 ISO 175 0.1 0.2 0.5 I 51020 50 

NOTES: 

'5 

Yee - COL1£CTDR-BASE VOLTAGE - YOUS 

COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

~ o.02 le• IOia 

0•01 !o-o.'""1 ""o.2o-'-"'o.""5 -+-1 --i,_._'-!5-11-:-0-=20~50 
le - C0Ll£CTDR CURRENI - mA 

li! 
~ 

TA -AMBIENTTEMPERATURE • 'C 

OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

~ 2~+--+--+--+--+--+---+---+--+---1 
;5 

1--0---t-~--+---t---+--+---+- 11 o-

0 o~~~~~-+--u~~~l6-+-~20 

REVERSE BIAS VOLTAGE - VOLTS 

(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. 

le· COL1£CTOR CURRENT• mA 

EMITTER TRANSITION 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 

l\ 
~ 

0 
0 

t'-,,. 
t'-,... 

REVERSE BIAS VOLTAGE • VOLTS 

lc•O 

10 

(3) These ratings give a maximum junction temperature of 2oo·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 2N29751 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 hFE readings is taken as hFE 1 for purposes of this ratio. 
(6) Absolute values. 
(7) Pulse Conditions: length= 300 .µs; duty cycle= 1%. 
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2N2917•2N2918•2N2976•2N2977 
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

hFEI 
• BETA RATIO •••••••• - = 20% (MAX) AT 100 µA 

hFE2 

• Yee MATCH ••••••••• \Yeei·Yeez\ = 5.0 mV (MAX) AT 100 µA 
Yee 1·Y8e2 = 10 mV (MAX) FROM 10 µA TO 1.0 mA 

" Yee TRACKING ••••••• aV8e = 20 µV/°C (MAX) AT 100 µA 
• BREAKDOWN VOLTAGE ••• LYceo = 45 V (MIN) 
• LOW NOISE ••••••••• NF= 3.0 dB (MAX) WIDE BAND AND AT 1.0 kHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 
at 1oo·c Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages and Current for Each Transistor 

Vcso Collector to Base Voltage 
Vern Collector to Emitter Voltage (Note 4) 
v'EBO Emitter to Base Voltage 
le Collector Current 

2N2917 
2N2918 

ONE SIDE 
0.75 Watt 
0.43 Watt 
0.3 Watt 

2N2917 
2N2918 

BOTH SIDES 
1.5 Watts 
0.86 Watt 
0.6 Watt 

-65°c to +2oo·c 
200°c Maximum 
300°C Maximum 

2N2976 2N2976 
2N2977 2N2977 

ONE SIDE BOTH SIDES 
0.5 Watt 0.75 Watt 
0.29 Watt 0.43 Watt 
0.25 Watt 0.30 Watt 

45 Volts 
45 Volts 
6.0Volts 

30mA 

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

SYMBOL 

hm 

hFEz 
!Yee1·Yee2 I 

CHARACTERISTICS 

DC Current Gain Ratio (Note 5) 

Base-Emitter Voltage Differential (Note 6) 

\
VBE1-Yeez I Base-Emitter Voltage Differential (Note 6) 
a(V BEl-V BEz) I Base-Emitter Voltage Differential Change 

(TA= -55°Cto +25"C) 
I a(VBE, -V BE2> I Base-Emitter Voltage Differential Change 

(TA= +25°Cto +125°C) 
NF Narrow Band Noise Figure (f = 1.0 kHz) 

NF Wide Band Noise Figure (f = 15.7 kHz) 

Notes on page 4 

2N2917 2N2918 
2N2976 2N2977 

MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

0.8 1.0 0.8 1.0 le= 100 µA Vee= 5.0V 

10 10 mVle=lOµA Vce=5.0V 
to 1.0 mA 

5.0 5.0 mV le = 100 µA Vee= 5.0 V. 
1.6 1.6 mV le= 100 µA Vee= 5.0 V 

(20 µV / 0C) (20µV !°C) 
2.0 2.0 mV le= 100 µA Vee= 5.0 V 

(20 µV/°C) (20µV/°C) 
4.0 3.0 dB le = 10 µA Yee = 5.0 V 

BW = 200 Hz Rs = 10 kn 
4.0 3.0 dB le= 10 µA Yee= 5.0V 

3 dB pts @ 25 Hz &10 kHz 
Rs= 10 kn 

*Planar is a patented Fairchild process. 

PHYSICAL DIMENSIONS 

CONNECTION DIAGRAM 

LeadNo.3 

'""'·'@ LeadNo. l 

<(;,~::::': 
LeadNo.7 

BOTTOM VIEW 
MOTESAlldnnen.,on••n•ncll" 

Lnd•or•1~ld·Pl•tedKo•or 
l'ac~•I• •001tit is I 23 lflms 

2N2917 • 2N2918 

PHYSICAL DIMENSIONS 

Emitter 
Base 

Collector 

CONNECTION DIAGRAM 

Lead N~e:@No. 3 
Lead No. 1 <() _ -('> lead No.5 

·. ~LeadNo.6 
Lead No. 7 

BOTTOM VIEW 
NOTES Alld1mens1onsu11nches 

Leadsaregold-platedkovar 
Packagewe1ght1s0.62gram 

2N2976 • 2N2977 

FAIRCHILCl 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N2917 • 2N2976 

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

SYMBOL 

hFE 
hFE 
hfE 
hFE(-55°C) 
VcE(sat) 
V6E(on) 
lcso 
lc60(150°C) 
lcm 
!EBO 

Cobo 

hie 

h;b 

hob 

BVcso 
Vcm<sust) 

300 

0 

CHARACTERISTICS 

DC Current Gain 
DC Current Gain 
DC Current Gain 
DC CurrentGain 
Collector Saturation Voltage 
Emitter-Base On Voltage 
Collector Cutoff Current 
Collector Cutoff Current 
Collector Cutoff Current 
Emitter Cutoff Current 
Output Capacitance 
High Frequency Current Gain (f = 20 MHz) 
Input Resistance (f = 1 kHz) 
Output Conductance (f = 1 kHz) 
Collector to Base Breakdown Voltage 
Collector to Emitter Sustaining Voltage · 
(pulsed, notes 4 and 7) 
Emitter to Base Breakdown Voltage 

MIN. 

150 
100 
60 
15 

3.0 
25 

45 
45 

6.0 

MAX. 

240 

0.35 
0.7 
10 
10 
2.0 
2.0 
6.0 

32 
1.0 

UNITS 

Volts 
Volts 
nA 
µA 
nA 
nA 
pF 

!! 
µmhos 
Volts 
Volts 

Volts 

TEST CONDITIONS 

le= 1.0 mA 
le= lOOµA 
le= lOµA 
le= lOµA 
le= 1.0 mA 
le= 0.1 mA 
IE=O 
IE= 0 
16 =0 
le =0 
IE =0 
le= 0.5 mA 
le= 1.0 mA 
le= 1.0 mA 
le= lOµA 
le= 10 mA 

IE= 10 µA 

VcE = 5.0V 
VcE=5.0V 
VcE=5.0V 
VeE=5.0V 
16 = 0.1 mA 
VcE = 5.0V 
Yes= 45V 
Vea= 45V 
VcE=5.0V 
VEB = 5.0V 
Ve6 =5.0V 
VeE=5.0V 
Vc6 = 5.0V 
Ve6 =5.0V 
IE= 0 
18 = 0 

le= 0 

COLLECTOR CHARACTERISTICS 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 

VcE • COllfCTOR VOLTAGE ·VOLTS 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

\- VcE • 5.0 V H 
TA •25°C .Ll 

~ 
l.Ll 
~ 

k'.' 
V1 

g 

~ 
6 

~ 
~ 4 

8 

VcE - COllfCTOR VOLTAGE • VOLTS 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (fr) 

80 

1 

~ 

~ 
~ 
~ 
8 
~ 

10 ~ 
-~~ ~LJ TA•l00°C 

6 

4 

iz=+--1~,~~~T~---1t---t--t7'"""-t---t 
/ 

20 «I 60 
VcE - COLLECTOR VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

l::~ 

0.001 0.01 0.1 10 0.1 10 

le -·COLLECTOR CURRENT - mA 

CONTOURS OF CONSTANT 
NARROW BAND NOISE FIGURE 

!Ok 

_l_\ \ I,_, 

5k 

~ 
Jli\ ~~ Llil I\ 

~) 

l\~ f L 
I L\:is: I'S 

VcE·5V ~ 
l•lMHz •'\ )'.. 
Bandwidth • kHz 

200 

100 
0.01 0.1 

JI\.. ti~ ~ 
~ 

t:>.. 

l 
t---Y 

i-

N 
1.0 

le - COLUCTOR CURRENT - mA 

"H. 
~ 

\ 

z 

le - COLLECTOR CURRENT - mA 

10 
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le ·COLLECTOR CURRENT· llA 

WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 

VCE • 5 V '-'-+cc~--t--t-i--t---t 
Fower Bandwidth ol lS.7 kHz 

R1 - SOURCE RESISTANCE - OHMS 
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FAIRCHILD TRANS.ISTORS 2N2918 • 2N2977 

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

SYMBOL CHARACTERISTICS MIN. MAX. UNITS TEST CONDITIONS 

hFe DC Current Gain 300 le= 1.0 mA Vee=5.0V 
hFe DC Current Gain 225 le= lOOµA Vee= 5.0V 
hFe DC Current Gain 150 600 le= lOµA Vee= 5.0V 
hFeC-55°c> DC Current Gain 30 le= lOµA Vee= 5.0V 
Vee(sat) Collector Saturation Voltage 0.35 Volts le= 1.0 mA 18 = 0.1 mA 
V8e(on) Emitter-Base On Voltage 0.7 Volts le= 0.1 mA Vee= 5.0V 

leeo Collector Cutoff Current 10 nA le= 0 Vea= 45V 
le80(150°C) Collector Cutoff Current 10 µA le= 0 Vee =45V 

leeo Collector Cutoff Current 2.0 nA 18 =0 Vee= 5.0V 
(EBO Emitter Cutoff Current 2.0 nA le=O Vea= 5.0V 

Cobo Output Capacitance 6.0 pF le =0 Yes= 5.0V 
hfe High Frequency Current Gain (f = 20 MHz) 3.0 le= 0.5 mA Vee= 5.0V 
h;b Input Resistance (f = 1 kHz) 25 32 n le= 1.0 mA Vee= 5.0V · 

hob Output Conductance (f = 1 kHz) 1.0 µmhos le= 1.0 mA Ve8 = 5.0V 
BVeso Collector to Base Breakdown Voltage 45 Volts le= lOµA le= 0 
VeEO(sust) Collector to Emitter Sustaining Voltage 45 Volts le= 10 mA 18 =0 

(pulsed, notes 4 and 7) 

BVEBO Emitter to Base Breakdown Voltage 6.0 Volts le= lOµA le=O 

COLLECTOR CHARACTERISTICS 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 

1 

i 6---+.--1---+---l---+---<f+-~ iii 
~ 6 

g F-7""!-----cl~--f-·--l..r g 
l:l 
8 

~ 4~7'""f-~-=-~-~__,,__ ___ __. 

-" 

.OlmA lg•O 
0~0---,1~0---:ro~~»~~40~~5~0~00=--~ro 

500 

0 

~ 400 

VCE • COllfCTOR VOLTAGE - VOLTS 

PULSED DC CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

vrmv 
TA•25°C f1 f" "'I 

8 

!'.l 

» 40 

VCE - COLLECTOR VOLTAGE - VOLTS 

CONTOURS OF CONSTANT 
BANDWIDTH PRODUCT (fr) 

70 

18 ·O 
0 ~0__,10=---=---;,»,.--~<0~~-!::-~oo.,._~,o 
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le - COLLECTOR CURRENT - mA 
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BilOOllWidth • 200 Hz 
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le - COU.ECTOR CURRENT· pA 

WIDE BAND NOISE FIGURE 
VERSUS SOURCE RESISTANCE 
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FAIRCHILD TRANSISTORS 2N2917·;~.;;,2:N2918 • 2N2976 • 2N2977 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS 

REVERSE BIAS VOLTAGE 

~ .Y 
~ o.1151--+-+--+--+--+,,.L'-+V-__,_t-+--i 
iii £ 
~ z 
~ ILV ~ 
!;l O.ut02!---t--!a''-t--11--+-+--t--+--+-1 

TYPICAL ELECTRICAL CHARACTERISTICS 

THESE CURVES APPLY TO ALL UNITS 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 

um~-I-~-~-~-~-~~ 

I= ve8 • o11v 
15 1001----+--+--+--+-...,L"-t--i 
~ IL 
iii r.Z-
~ 10!:===!=:=:$~L~=$=-::i-±==· =t 
~ 1----1-_..z~---+-·-- I~----

~ 1 z 
~ L 

BASE-EMITTER ON VOLTAGE 
VERSUS COLLECTOR CURRENT 

l--+-t+l--+--+-+-++--1--- H 

8 O.lhL,._-+--+--+--t---1--i 

-~ 
8 ;1 
ill /I 

.:> >I 0.21--+-l-++--+--+-+++--+--+-+-14 

0.01 .L 
10 20 41 50 

Vea • eOLLfCTOR·BASE VOLTAGE - VOLTS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

O.Ol\,.25-~50,..----±75--l,!,00-~1!:25-~150'=----,-!175 

~ 

TA· AMBIENT TEMPERATURE· °C 

OUTPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

~ 21--+-+--+--+--+--+-l--t-+-4 
~ 

REVERSE BIAS VOLTAGE - VOLTS 

NOISE FIGURE VERSUS FREQUENCY 

~~.1,....,..0.2,........~o.~5-+1-!-J.-'+-.,1~0-;,20_,_Yso 

le . COLLECTOR CURRENT. mA 

INPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

ic • o 
l i---+--+---+--->-+--+ l 

REVERSE BIAS VOLTAGE· VOi TS 

orc:-rrrt:t:::si~:f~~~~~~3:~BJ:.:t=IJJI=:J:=CIJI.] 
10·4 10-l 10 2 10 I 10 1o2 

I - FREQUENCY· MHz 

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 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) Lowest of two h,E readings is taken as hm for purposes of this ratio. 
(6) Absolute values. 
(7) Pulse Conditions: length= 300 µs; duty cycle= 1%. 
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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 
Veao Collector to Base Voltage 
Veeo Collector to Emitter Voltage [Note 4] 
VHo Emitter to Base Voltage 
le Collector Current 

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

One Side Both Sides 
0.5 Watt O. 75 Watt 

0.29 Watt 0.43 Watt 

0.25 Watt 0.30 Watt 

100 Volts 
60 Volts 
7.0Volts 
500mA 

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

SYMBOL 

1!m 
hm 
hFEI 
hm 
1v •• 1-v •• ,1 

1v •• ,.v..,1 

NF 

NF 

CHARACTERISTIC 

DC Current Gain Ratio 
[Note 5] 

DC Current Gain Ratio 
[Note 5] 

Base-Emitter Voltage 
Differential 

Base-Emitter Voltage 
Differential 

Base-Emitter Voltage 
Differential Change 
(TA= -55°C to +25°C 
or +25°C to +125°C) 

Narrow Band Noise Figure 
(f = 1.0 kHz) 

Broad Band Noise Figure 
(f = 25 Hz to 10 kHz) 

(See notes on back page) 

2N2980 2N2981 2N2982 
MIN. MAX. MIN. MAX. MIN. MAX. UNITS 

0.9 1.0 0.8 1.0 0.9 1.0 

0.9 1.0 

3.0 15 5.0 mV 

5.0 mV 

10 25 15 µV/°C 

8.0 dB 

8.0 dB 

PHYSICAL DIMENSIONS 

Emitter 
Base 
Collector 

CONNECTION DIAGRAM 

Lead N~•:@d~ 
Lead·No. 1 ~ _- ('o Lead No.5 

-~LeadNo.6 
Lead No. 7 

BOTTOM VIEW 
NOTES: Alld1mens1onsrn inches 

lead<;aregold·platedkovar 
Package weight is 0.62 gram 

TEST CONDITIONS 

le= 100 µA Ve•= 5.0V 

le= 1.0 mA Ve•= 5.0V 

le= lOOµA Ve•= 5.0 V 

le= 1.0 mA Ve•= 5.0 V 

le= 100 µA Ve•= 5.0 V 

le= 0.3 mA Ve•= 10 V 
B.W. = 200 Hz R9 = 510n 

le= 0.3 mA Ve•= 10 V 
B.W. = 15.7 kHz R. = 1.0 kn 

* Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (25°C free air temperature unless otherwise specified) 

2N2980 2N2981 
2N2982 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

h., DC Pulse Current Gain [Note 6] 50 100 150 50 125 200 
h .. DC Current Gain 40 80 120 
h •• DC Current Gain 30 60 90 25 60 150 
h., DC Current Gain 25 50 75 15 50 
Va, (sat) Base Saturation Voltage 0.7 0.9 0.7 0.9 Volts 
Ve, (sat) Collector Saturation Voltage 0.35 1.2 0.35 1.2 Volts 
leao Collector Cutoff Current 0.4 2.0 0.4 10 nA 
leao (150°C) Collector Cutoff Current 1.3 10 1.3 15 µA 
BVeao Collector to Base Breakdown 100 100 Volts 

Voltage 
Vern (sust) Collector to Emitter Sustaining 60 60 Volts 

Voltage [Notes 4 and 6] 
BVEBo Emitter Breakdown Voltage 7.0 7.0 Volts 
1 .. 0 Emitter Cutoff Current 0.1 2.0 0.1 10 nA 
h,. High Frequency Current Gain 3.0 5.0 2.5 5.0 

(f = 20 MHz) 
Cobo Output Capacitance 8.0 12 15 8.0 12 15 pf 
CTE Emitter Transition Capacitance 30 60 85 30 60 85 pf 

SMALL SIGNAL CHARACTERISTICS (f = 1 kHz) 

SYMBOL 

h,. 
h;. 
h •• 
h;b 
hob 
h,. 

2N2981 
2N2980 2N2982 

CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. UNITS 

Small Signal Current Gain 50 80 150 40 125 200 
Input Resistance 1.25 2.3 5.0 1.0 6.0 kohms 
Output Conductance 5.0 9.0 20 30 µmhos 
Input Resistance 20 27 30 20 27 30 Ohms 
Output Conductance 0.1 0.5 0.1 0.2 0.5 µmhos 
Voltage Feedback Ratio 3.0 0.9 3.0 xlo-• 

TYPICAL COMMON BASE CHARACTERISTICS 

I c - COLLECTOR CURRENT - mA 

le - COLLECTOR CURRENT - mA 

Vee - COLLECTOR VOLTAGE - VOLTS 

TYPICAL COMMON EMITTER CHARACTERISTICS 

~ 0.9 '-+--+--l--.\+--+----+----+----+--+---+----< 
:= r--+-+--rs. 

Ver - COLLECTOR VOLTAGE - VOLTS 
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0.5 hie 
hce 

TEST CONDITIONS 

le= 10 mA Ve,= 5.0V 
le= 1.0 mA Ve,= 5.0 V 
le= lOOµA Ve,= 5.0 V 
le= lOµA Ve,= 5.0 V 
le= 50 mA fa= 5.0 mA 
le= 50 mA 18 = 5.0 mA 
1, = 0 Vea= 80 V 
1, = 0 Vee= 80 V 
le= lOOµA l,=0 

le= 30 mA le=O 
(pulsed) 

le= 0 I,= 100 µA 
le= 0 VEB = 5.0 v 
le= 50mA Ve,= 10 V 

I,= 0 Vee= 10 V 
le= 0 V,a = 0.5 v 

TEST CONDITIONS 

le= 1.0 mA 'Ve,= 5.0 V 
le= 1.0 mA Ve,= 5.0 V 
le= 1.0 mA Ve,= 5.0 V 
le= 1.0 mA Vea= 5.0 V 
le= 1.0 mA Vea= 5.0 V 
le= 1.0 mA Vee= 5.0 V 

Tj - JUNCTION TEMPERATURE - •c 

100 150 
Tj - JUNCTION TEMPERATURE - "C 



TYPICAL ELECTRICAL CHARACTERISTICS 

" 

HIGH VOLTAGE 
COLLECTOR CHARACTERISTICS* 
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~ 2~~~.02~·~·+--f-i:l./-.h~f-t-ltt---l 
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DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

le - COLLECTOR CURRENT - mA 

DC PULSE CURRENT GAIN 
VERSUS TEMPERATURE 

le =10 mA 

VcE =10 V 

JL 
I-
~ 
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5. 

Tj - JUNCTION TEMPERATURE - •c 

COLLECTOR CUTOFF CURRENT 
VERSUS TEMPERATURE 
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*Single family characteristics on Transistor Curve Tracer. 
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CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fr) 
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OUTPUT CAPACITANCE 
VERSUS REVERSE BIAS VOLTAGE 

24 l--t-t-Hl--t--+--+-+-+---i 
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REVERSE BIAS VOLTAGE • VOLTS 

EMITTER TRANSITION 
CAPACITANCE VERSUS 
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VERSUS COLLECTOR CURRENT 
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2N2980 • 2N2981 • 2N2982 FAIRCHILD TRANSISTORS 

+ 22.5 v +22.5 v 

5kll 5 kll 

50Jl 50Jl 

IK =2.lmA 

-22.5 v 

THE IMPROVED DIFFERENTIAL AMPLIFIER 
USING THE THREE-TRANSISTOR BLOCK. 

+22.5V 

Rjn 
ohms 

10 9 

10 8 

10 7 

10 6 

10 5 

10 4 

10 3 

-Re=Re(opt.I 
-- Re= 0.05 Re (opt.I 

-----

10° 

----- ------
10 1 10 2 

INPUT RESISTANCE AS A FUNCTION OF g 
FOR R. = R. IOPT.) AND R, = .05 R, IOPT.) 

103 

+ 22.5 v 
.9999 -----------~_-R_e_=_R_e_lo-pt7.) _____ _ 

-- Re= 0.05 Re (opt.) 

6.2 v 

I 
SP8307 

L--------------

* 6.2 Volt Zener plus two 

forword biased junctions. 

68kll 
2Nl893 '1-----~""'-~ 

3.3kll 

-22.5 v 

THE IMPROVED DIFFERENTIAL AMPLIFIER 
USING THE TWO-TRANSISTOR BLOCK. 

IOOJl 

g, .99 

----- ------
10 1 102 

NORMALIZED GAIN, go, AS A FUNCTION of g (g = RL/R.l FOR 
R. = R.IOPT.) AND R. = .05 R. IOPT.) 

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 hFE readings is taken as hm for purposes of this ratio. 
(6) Pulse Conditions: length = 300 µsec; duty cycle= 1 % . 
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2N3423 • 2N3424 · 
NPN LOW-NOISE, SENSE AND HIGH FREQUENCY 

DIFFERENTIAL AMPLIFIERS 
DIFFUSED SILICON PLANAR~' EPITAXIAL TRANSISTORS 

• BETA MATCH • • • • • • • • • • • • 10% AT 3.0 mA 
• Yee DIFFERENTIAL ••••••••• 5.0 mV (MAX) AT 3.0 mA 
• Y8e DIFFERENTIAL TRACKING ••• 20 µ.V/°C (MAX) AT 3.0 mA, -55°C T0+125°C 
• fr •••••••••••••••••• 600 MHz (MIN) AT 4.0 mA 
• NF • • • • • • • • • • • • • • • • • 3.5 dB (TYP) AT 60 MHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25°C Case Temperature 

at 1oo·c Case Temperature 
at 25 • C Ambient Temperature 

Maximum Voltages and Current 

V cao Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 
Vc 1 c2 Collector1.to Collector2 Voltage 

Voltage rating any lead to case 

-65°cto +2oo·c 
2oo·c Maximum 
300°C Maximum 

One Side 
0.6 Watt 

0.25 Watt 
0.3 Watt 

Both Sides 
1.2 Watt 
0.5 Watt 

0.45 Watt 

2N3423 
2N3424 
30 Volts 
15 Volts 

3.0Volts 
50 mA 

±200Volts 
±200Volts 

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

SYMBOL 

hFEI 

hFE2 

I Yee1 • Yeez I 
l~<Yae1 • Yee2>I 

CHARACTERISTICS MIN. 

DC Current Gain Ratio (Note 5) 0.8 

2N3423 
MAX. 

1.0 

10 

3.2 

2N3424 
MIN. MAX. 

0.9 1.0 

5.0 

1.6 

PHYSICAL DIMENSIONS 

I I .370 :mo•• Ii· i .m 

.lg51 p.260 :009 .240 

Seating -t 
Plane T 

6 LEADS nn. n nn 1.5 MIN. 

:g~:DIA. uu u uu_J 

Emitter 

Base 

Collector 

Emitter 

Base 

Collector 

NOTES: All d1mans1ons m inches 
Leaclsaresold-platedkovar 
Packagewe1ght1s l.27grams 

UNITS TEST CONDITIONS 

le=3.0mA VcE = 3.0V 

mV le =3.0 mA VcE = 3.0V 
mV le= 3.0 mA VcE = 3.0V 

Base-Emitter Voltage Differential 

Base-Emitter Voltage Differential Change 
(TA= -55°Cto25°C) (40 µ.V/°C) (20 µ.V!°C) 

4.0 2.0 mV le= 3.0mA VcE = 3.ov· Base-Emitter Voltage Differential Change 
(TA= 2s•cto 12s 0 c) (40 µ.V/°C) (20 µ.V/"C) 

Additional Electrical Characteristics on page 2 
Notes on page 4 

313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 
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FAIRCHILD TRANSISTORS 2N3423 • 2N3424 

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

SYMBOL CHARACTERISTICS MIN. MAX. UNITS 

hFE DC Current Gain 20 

hFE DC Current Gain 20 200 

BYeso Collector to Base Breakdown Voltage 30 

BVEBO Emitter to Base Breakdown Voltage 3.0 

VeEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 6) 15 

VeE(sat) Collector Saturation Voltage 0.4 Volts 
V8e(sat) Base Saturation Voltage 1.0 Volts 

leso Collector Cutoff Current 10 nA 
le80(150°C) Collector Cutoff Current 1.0 µA 

leeo Emitter Cutoff Current 10 µA 

hie High Frequency Current Gain 6.0 12 

Cobo Common-Base Output Capacitance 1.7 pF 

Cobo Common-Base Output Capacitance 3.0 pF 

cibo Common-Base Input Capacitance 2.0 pF 
R0 (h; 0 ) Real Part of Common-Emitter Input Impedance 45 n 
NF Noise Figure 3.5 (Typ.) dB 

TYPICAL COLLECTOR CHARACTERISTICS* 

_u 

!Z 

~ 
~ 
g 

! 
-~ 

12 16 

VcE · COLLfCTOR VOLTAGE· VOLTS 

COLLECTOR-BASE DIODE REVERSE 
CURRENT VERSUS TEMPERATURE 

10 

5.0 

z 
2.0 

1.0 

0.5 z 

0.2 IL 

0.1 
25 75 100 125 150 

Tj • JUNCTION TEMPERATURE · °C 

_u 

12 16 

VCE • COLLfCTOR VOLTAGE • VOLTS 

TYPICAL ELECTRICAL CHARACTERISTICS 

COLLECTOR·BASE DIODE REVERSE 
CURRENT VERSUS VOLTAGE 

l.o , I 
T.· . 25°C 

~ 0.5 >---+--+-+---+--+--+---+--+--+-_,, 
f-·-f--+--+--+--t--t--1---1~~;.....;::-i i / 

B 0.2 ..,J/ 

~ ~ 
g 0.1 v 
! o.~ rj-
-~ 0.02 >-7+.i.+--+--+--+--+--+--+--+-+--t 

Vee • COllfCTOR TO BASE VOLTAGE - VOLTS 

*Single family characteristics on Transistor Curve Tracer. 
13-74 

TEST CONDITIONS 

le= 3.0mA VeE = l.OV 
le= 3.0 mA VcE=3.0V 

le= 1.0µA IE=O 

le=O IE= lOµA 

le =3.0mA 18 =0 

le= 10 mA 18 = 1.0 mA 

le= 10 mA 18 = 1.0 mA 

IE=O Yee= 15V 

IE·=O Yes= 15V 

le=O VE8 =3.0V 
le= 4.0 mA, VeE = 10 V, f = 100 MHz 

IE=O Yes= lOV 

IE=O Yee= 0 
le=O VEB = 0.5V 
le = 3.0 mA VcE = 3.0 V f = 350 MHz 

le= 1.0mA Vee= 6.0V 
f = 60MHz, R9 =400n 

V CE • COLLfCTOR VOLTAGE • VOLTS 

PULSED DC CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

VCE • l.OV 

le • COLLfCTOR CURRENT • mA 



FAIRCHILD TRANSISTORS 2N3423 • 2N3424 

TYPICAL ELECTRICAL CHARACTERISTICS 

1! • 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

~ 0.6r--1-.--1r-rr-r---r--t-rr---ir-l.,......, 
~ le. !Ole 
~ o.51---+-H-+-l---+-l-++-l---I+-ll 

~ -5S°C 
> 0.41---+-1-H-l---+-l-++-l--+H 
15 
~ 
~ O.ll---+-1-H-l--+-l-++-1--,+f~_,. 

e ·"r/ 
~0.2 lOO"'C ~'C 
_'._ O.l~~ftTf'+-HJ 
~ -55°C 
>'tj 0 

o~.1--o~.2~~0.5,.......,.1.~o--2~.0~~5.0,.........10,.._ro~~· 

1.6 

1.4 

0. 8 

l.O 

'c - COLLECTOR CURRENT - mA 

INPUT CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 

I I 
f-1c ·le·o 

cs: 
~ 
~ 
~ 

" 
0.1 0.2 o.s 1.0 2.0 s.o 
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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 re.sistance 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 hFE readings is taken as hrn for purposes of this ratio. 
(6) Pulse Conditions= 300 IL•; duty cycle= 1 % . 

FAIRCHIL.CJ 
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2N3726·2N3727·2N4015·2N4016 
PNP LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTORS 

EN ERA L DESCRIPTION - These six-terminal devices each contain two isolated high-gain, low-noise 

NP Double-Diffused Silicon Planar Epitaxial Transistors in one hermetically sealed enclosure. They 

re designed for use in high-performance amplifier and differential amplifier circuits requiring high 

ain, low noise at low-current levels plus a low 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 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Note 4) 

-65°C to +200°C 

200°c Maximum 

300°C Maximum 

One Side Both Sides 

0.85 Watt 1.4 Watts 

0.48 Watt 0.80 Watt 

0.40 Watt 0.50 Watt 

2N4015 2N3726 
2N4016 2N3727 

-60 Volts -45 Volts 

-60 Volts -45 Volts 

-5.0 Volts -5.0 Volts 

300 mA 300 mA 

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

Symbol 

I* hFE 1 

! hFE2 

* VBE 1 - VBE2 

Ll(VBE 1 - VBE2) 

fFACT 
Subgroup Characteristic 

la DC Current Gain Ratio (Note 5) 

la Base-Emitter Voltage Differential 

Base-Emitter Voltage Differential 
Change (TA= -55°C to 25'C) 

Base-Emitter Voltage Differential 
Change (TA= 25°C to 125'C) 

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

*NOTE: FACT Program End-Point Measurement Parameter. 

Notes on page 2 

2N3727 
2N4016 

Min. Max. 

0.9 1.0 

2.5 

0.8 

1.0 

2N3726 
2N4015 

Min. Max. Units 

0.9 1.0 re 

5.0 mV le 
1.6 mV le 

2.0 mV le 

Test Conditions 

100 µA to 1.0 mA VCE = -5.0 v 

100 µA to 1.0 mA VCE = -5.0 v 

100 µA to 1.0 mA VCE = -5.0 v 

100 µA to 1.0 mA VCE = -5.0 v 

FAIRCHILCJ 

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 2N3726 • 2N3727 • 2N4015 • 2N4016 

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

2N3726 2N4015 

t FACT 
2N3727 2N4016 

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

hFE 4 DC Current Gain 80 80 IC 10 µ.A VCE = -5.0 v 
hFE 4 DC Current Gain 120 120 IC 100 µ.A VCE = -5.0 v 

*hFE la DC Current Gain 135 350 135 350 IC 1,0 mA VCE = -5.0 v 
hFE 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 re 10 µ.A IE 0 

BVEBO la Emitter to Base Breakdown Voltage -5.0 -5.0 Volts IE 10 µ.A IC 0 

VCEO(sust) la, Collector to Emitter Sustaining Voltage -45 -60 Volts IC 10 mA IB 0 
(Notes 4 and 6) (pulsed) 

*VcE(sat) lb Collector Saturation Voltage (Note 6) -0.25 -0.25 Volts IC 50 mA IB 2.5 mA 

•vBE(sat) lb Base Saturation Voltage (Note 6) -1.0 -1.0 Volts IC 50 mA IB 2.5 mA 

*IcBo lb Collector Cutoff Current 10 nA IE 0 VCB = -30 v 
*ICBO, lb Collector Cutoff Current 10 nA IE 0 VCB = -50 v 
ICBO(l50°C) 4 Collector Cutoff Current 10 µ.A IE 0 VCB = -30 v 
ICBO(l50'C) 4 Collector Cutoff Current 10 µ.A IE 0 VCB = -50 v 
IEBO lb Emitter Cutoff Current 100 100 nA IC 0 VEB = -3.0 v 
hfe 4 High Frequency Current Gain 3.0 3.0 IC 1.0 mA VCE = -10 v 

(f = 20 Mc) 

hie 4 High Frequency Current Gain 2.0 6.0 2.0 6.0 IC 50 mA VCE = -20 v 
(f = 100 Mc) 

Cobo 4 Common-Base, Open-Circuit, 8.0 8.0 pf IE 0 VCB = -10 v 
Output Capacitance 

Ciba 4 Common-Base, Open-Circuit, 25 25 pf IC 0 VEB = -0.5 v 
Input Capacitance 

NF 4 Noise Figure (Note 7) 4.0 4.0 db IC 30 µ.A VCE = -5.0 v 
h. 4 Input Impedance (f = 1.0 Kc) 11.5 11.5 KOhm IC 1.0 mA VCE = -10 v 
ie 

xl0-6 h 4 Reverse Voltage Feedback Ratio 1500 1500 IC 1.0 mA VCE = -10 v re (f = 1.0 Kc) 

h 4 Output Conductance (f = oe 1.0 Kc) 80 80 µ.mho re 1,0 mA VCE = -10 v 
hfe 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, 

TYPICAL COLLECTOR CHARACTERISTICS* 2N3726•2N3727 

ACTIVE REGION 

-20 -.m -60 -80 -100 

VCE - COLU:CTOR - EMITTER VOLTAGE - VOLTS VcE - COLU:CTOR - 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 2.86mW/'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 8.0mW/'C) for both sides. 

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

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

(6) Pulse Conditions = 300 µ.sec; Duty Cycle = 1 %. 
(7) f = 1.0Kc; Rs = lOKO. BW = 200 cps. 

* Single family characteristic on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS 2N3726 • 2N3727 • 2N4015 • 2N4016 

TYPICAL ELECTRICAL CHARACTERISTICS 

2N3726 • 2N3727 • 2N4015 • 2N4016 
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. FAIRCHILD TRANSISTORS 2N3726 • 2N3727 • 2N4015 • 2N4016 

TYPICAL COLLECTOR CHARACTERISTICS* 
2N4015 • 2N4016 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 
SATURATION REGION 
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•Single family characteristic on Transistor Curve Tracer. 
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2N3728 • 2N3729 
NPN HIGH PERFORMANCE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR':' EPITAXIAL TRANSISTORS 

• BETA RATIO - - _hm = 0.9-1.0 FROM 100 1,A to 1.0 mA 
hFE2 
h 

_ _£§_!__ = 0.8-1.0 FROM 100 µA to 1.0 mA, -55°C to +125°C 
hFE2 

• V8e MATCHING - - IVBEI - V8ezl = 3.0 mV (MAX) FROM 100 µA to 1.0 mA 
• V8e TRACKING - - AV8e = 10 µV / 0C (MAX) FROM 100 pA to 1.0 mA, -55°C to +125°C 
• MEDIUM VOLTAGE - - LVeEO = 30 V (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at l00°C Case Temperature (Notes 2 and 3) 
at 25 ° C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VeEO Collector to Emitter Voltage (Note 4) 
VEBo Emitter to Base Voltage 
le Collector Current 
Ve 1 e2 Collector 1 to Collector2 Voltage 

Voltage rating any lead to case 

-65°cto +zoo•c 
2oo·c Maximum 
300°C Maximum 

Both Sides 
1.6 Watt 

0.91 Watt 
0.55 Watt 

One Side 
1.0 Watt 

0.57 Watt 
0.45 Watt 

GO Volts 
30 Volts 
5.0 Volts 
500 mA 

±200Volts 
±200 Volts 

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

2N3728 2N3729 
SYMBOL CHARACTERISTICS MIN. MAX. MIN. MAX. 

hFEI DC Current Gain Ratio (Note 5) 0.8 1.0 0.9 1.0 
hFE2 

hFel DC Current Gain Ratio (Note 5) 
0.8 1.0 

hFE2 (TA= -ss•c to 12s 0 c) 

IVBEI - VBE21 Base-Emitter Voltage Differential 5.0 3.0 

it.(VBEI -Vaez>I Base-Emitter Voltage Differential 1.6 0.8 
Change (TA= -55°Cto 25°C) (2011V/°C) (10 11V/°C) 

J A( VBEI - V8e2) I Base-Emitter Voltage Differential 2.0 1.0 
Change (TA= 25°Cto 125°C) (20 11V /°C) (10 µV/°C) 

Additional Electrical Characteristics on page 2 

NOTES: 

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

UNITS 

mV 

mV 

mV 

PHYSICAL DIMENSIONS 

NQTES:Al!dime11sionsininches 
lud$aregoh:l·platedkovar 
Packageweighti!l.08erams 

TEST CONDITIONS 

le = 100 µA to 1.0 mA Vee= 5.0V 

le = 100 11A to 1.0 mA Vee= 5.0 V 

le = 100 11A to 1.0 mA VcE = 5.0V 

le = 100 11A to 1.0 mA Vee= 5.0 V 

le = 100 pA to 1.0 mA VeE = 5.0V 

•Planar is a patented Fairchild process. 

(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 384°C/Watt (derating factor of 2.57 mW!°C) for one side; 3l8°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 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 hm for purposes of this ratio. 
(6) Pulse Conditions: length= 300 µs; duty cycle= lo/o. 

l=AIRCHILC 
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FAIRCHILD TRANSISTORS 2N3728 • 2N3729 

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

SYMBOL CHARACTERISTICS MIN. MAX. UNITS 

hFE DC Current Gain 30 

hFE DC Current Gain 45 180 

hFE DC Current Gain (Note 6) 80 280 

BVeBO Collector to Base Breakdown Voltage 60 

BVEBO Emitter to Base Breakdown Voltage 5.0 

Vern(sust) Collector to Emitter Sustaining Voltage (Notes 4 and 6) 30 

VeE(sat) Collector Saturation Voltage (Note 6) 0.22 Volts 

V8E(sat) Base Saturation Voltage (Note 6) 1.1 Volts 

le BO Collector Cutoff Current 10 nA 

1eao(150°C) Collector Cutoff Current 10 µA 

!EBO Emitter Cutoff Current 10 nA 

hre High Frequency Current Gain 4.0 

hie High Frequency Current Gain 2.5 6.0 

Cobo Common-Base, Open-Circuit Output Capacitance 8.0 pf 

cibo Common-Base, Open-Circuit Input Capacitance 20 pF 

h;e Input Impedance 1.2 4.0 kn 

hre Reverse Voltage Feedback Ratio 200 x10-• 

hoe Output Conductance 10 

hie Forward Current Transfer Ratio 50 200 

NF Wideband Noise Figure (f = 15.7 kHz) 7.0 dB 

TYPICAL COLLECTOR CHARACTERISTICS* 

Active Region 

10 50 

VCE - COLI.ECTOR-EMITTER VOLTAGE - VOLTS VcE - COLLECTOR-EMITTER VOLTAGE - Volts 

500 500 

~ ""' ~ ""' I I 
z ~ « JOO JOO ~ 

f1 ~ 
u 

i:l ! ~ 
200 200 JM 

I I 
_u 

100 _u 
100 

olL ls·O 

0 0.2 0.4 0.6 0.8 1.0 
VcE - COLLfCTOR-EMIITER VOLTAGE -VOLTS Ve£ - COLLECTOR·EMITTER VOLTAGE - VOLTS 

• Single family characteristics on Transistor Curve Tracer. 
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TEST CONDITIONS 

le= 0.1 mA VeE = 5.0V 

le= 1.0 mA VeE=5.0V 

le= 150 mA VeE = 5.0V 

le= lOµA IE =0 

le=O IE= 10 µA 

le= 10 mA la= 0 
le= 150 mA la= 15 mA 

le= 150 mA la= 15 mA 

IE= 0 Vea= 50V 

IE=O Vea= 50V 

le=O VEB = 3.0V 

le = 1.0 mA, Vee = 10 V, f = 20 MHz 

le= 50 mA, VeE = lOV, f = 100 MHz 

IE= 0, Vea = 10 V, f = 140 kHz 

le= 0, VEa = 2.0 V, f = 140 kHz 

le = 1.0 mA, Vee = 10 V, f = 1.0 kHz 

le= 1.0 mA, Vee= 10 V, f = 1.0 kHz 

le = 1.0 mA, Vee = 10 V, f = 1.0 kHz 

le = 1.0 mA, Vee= 10 V, f = 1.0 kHz 

le= 0.1 mA Vee= 5.0V 
3 dB pts @ 25 Hz and 10 kHz R5 = 1.0 kn 

~ 
I 

~ 
I 
I 
_u 

50 

VcE-COLlECTOR·EMITTER VOLTAGE - VOLTS 

VCE -COllECTOR-EMITTER VOLTAGE -VOLTS 



FAIRCHILD TRANSISTORS 2N3728 • 2N3729 
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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 

Planar Triode Transistors designed primarily for switching and general purpose amplifier applications in 

industrial service. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 

Maximum Power Dissipation One Side 

Total Dissipation at 25°C Case Temperature (Notes 2 & 3) 0. 7 Watt 

at 25'C Ambient Temperature (Notes 2 & 3) 0.25 Watt 
Maximum Voltages and Current for Each Transistor 

V CBO Collector to Base Voltage 

V CEO Collector to Emitter Voltage (Note 4) 

V EBO Emitter to Base Voltage 

IC Collector Current 

V C 1 _ C 2 Collector 1 to Collector 2 Voltage 

-65°C to +200°C 

60 Volts 

40 Volts 

5.0 Volts 

600 mA 

± 120 Volts 

Both Sides 

1.4 Watts 

0.35 Watt 

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

Symbol Characteristic Min. Max. Units 

hFE DC Pulse Current Gain (Note 5) 100 300 

hFE DC Current Gain 35 

hFE DC Current Gain 75 

hFE DC Pulse Current Gain (Note 5) 50 

VCE(sat) Collector Saturation Voltage (Note 5) 0.4 Volts 

VBE(sat) Base Saturation Voltage (Note 5) 0.85 1.3 Volts 

1CEV 
Collector Cut-off Current 10 nA 

1aEV 
Base Cut-off Current -10 nA 

BVCBO Collector to Base Breakdown Voltage 60 Volts 

BVEBO Emitter to Base Breakdown Voltage 5 Volts 

VCEO(sust) Collector to Emitter Sustaining Voltage 40 Volts 
(Notes 4 aQd 5) 

hfe High Frequency Current Gain (2N3838) 2.0 
(f = 100 Mc) only 

hfe High Frequency Current Gain (FT3838) 2.0 
(f = 100 Mc) only 

8 pf 
Cobo Output Capacitance 

1.5 9.0 Kfl 
hie Input Resistance (f = 1.0 Kc) 

50 µmho 
h Output Conductance (f = 1.0 Kc) 

oe 60 300 
hfe Small Signal Current Gain (f = 1.0 Kc) 

8 db 
NF Spot Noise Figure (f = 1. 0 Kc) 

Test Conditions (Note 6) 

IC 150 mA VCE 10 v 
re 100 µA VCE 10 v 
IC 10 mA VCE 10 v 
re 150 mA VCE 1.0 v 
IC = 15~ mA IB 15 mA 

(pulsed 
IC = 15 mA IB 15 mA 

(pulsed 
VCE 50 v VBE = -0.5 v 
VCE 50 v VBE = -0.5 v 
re 10 µA IE 0 

re 0 IE 10 µA 

re 10 mA IE 0 
(pulsed) 

re 20 mA VCE 10 v 

re 50 mA VCE 20 v 

IE 0 VCB 10 v 
re 1.0 mA VCE 10 v 
re 1.0 mA VCE 10 v 
Ic 1.0 mA VCE 10 v 
IC 100 µA VCE 10 v 

RS = 1.0 Kfl 

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 ai:e 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 1.67 mW/°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 9.3mW/°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 µsec; 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 which the collector current 
approaches 600 mA. 

FAIRCHILC 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MDUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910·379·6435 A DIVISION OF FAIRCHILD CAMERA AND tNSTRUME.NT CORPORATION 
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FAIRCHlbD TRANSISTOR FT3838 • 2N3838 

LECTRICAL CHARACTERISTICS (25"C Free Air Temperature unless otherwise noted) 

Symbol Characteristic Min. Max. Units Test Conditions 

ICEV(150°C) Collector Cutoff Current 10 µA VCE 50 v VBE = -0.5 v 
1EBO Emitter Cutoff Current 10 nA VEB 3.0 v le 0 

td Turn-On Delay Time (see Fig. 1) 10 nsec Ic 150 mA 1B 1 
15 mA 

t Rise Time (see Fig. 1) 
r 40 nsec le 150 mA 

1B1 
15 mA 

ts storage Time (see Fig. 2) 250 nsec re 150 mA, 1Bl 15 mA, 

1B2 = -15 mA 

tf Fall Time (see Fig. 2) 90 nsec Ic 150 mA, 1Bl 
15 mA, 

1B2 = -15 mA 

VCEO(NL) Collector-Emitter Nonlatching 40 Volts 1c(on) = 600 mA, 1B(on) 120 mA, 

NOTES: 

Voltage (see Fig. 3) (Note 7) 
1B(off) = 

+lOV 

+8.35V--r 

_J INPUT 

0 I 

i 1ct ~ 
~tr 1---

50 !l ~: OUTPUT 

90%"'--
TEST CIRCUIT VOLTAGE WAVEFORMS 

(See Notes a, band d) 

VBB ~-ll.4V 

::~:t :~; ;i;~~::." V BB 

500 ll 

5 µf 

INPUT~ 

ron 
TEST cmcuIT 

+40 v 

TEST CIRCUIT 

FIGURE 1 

+lOV 

+8.8V~---____ l 
0------------ 15VPOINT"A" 

-6.2 V I 

---i t '-

64 ll 

OUTPUT J 8 ! 

FIGURE 2 

Monitor to ensure 

that vcE~vcc 
after pulse is 

completed 

~ 
VOLTAGE WAVEFORMS 

(See Notes a, b and d} 

+15V-JL: INPUT 

0 

VOLTAGE WAVEFORM 
(See Notes c and d) 

FIGURE 3 - COLLECTOR-EMITTER NON LATCHING VOLTAGE TEST CIRCUIT 

0 

a, The input waveforms are supplied by a generator with the following characteristics: For Figure 1, Zou! = 50 '1, tr '.Sl nsec, PW 2: 400 nsec, 

Duty Cycle :S 2%; for Figure 2, Zout = 50 fl, tr:S 10 nsec, PW= 10 µ.sec, Duty Cycle :S 2%. 

b. The waveforms are monitored on an oscilloscope with the following characteristics: For Figure 1, tr :S 1 nsec, RIN 2: lOOKO, c1N :S 5 pf; for 

Figure 2, tr :S 5 ns~c, RIN 2: 100 KO, CIN :S 12 pf. 

c. The input waveform in Figure 3 has the following characteristics: PW S 10 µ.sec, Duty Cycle S 2%. 

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

DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS 

• HIGH BREAKDOWN •• 80 VOLT LVcEO 

• HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT --250 Min.@ lOuA 

• 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) 
Maximum Temperatures 

storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 Sec Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current for Each Transistor 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Note 4) 

2N4017 
-80 Volts 

-80 Volts 

-6.0 Volts 

200 mA 

-65°C to +200"C 

+200°C Maximum 

+300"C Maximum 

One Side Both Sides 

0.80 Watt 1.3 Watts 

0.40 Watt 0.60 Watt 

2N4018 2N3019 
-60 Volts -45 Volts 

-60 Volts -45 Volts 

-6.0 Volts -6.0 Volts 

200 mA 200 mA 

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

Symbol 

h,. 
•hFE 

hFE 

hFE 
h,e(lOO"C) 

hFE 

hFE 
hFE(-55°C) 

hFE(-55°C) 

NF 

NF 

NF 

t FACT 
Subgroup 

4 

la 

4 

4 

Characteristic'.' 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Pulse Current Gain (Note 5) 

DC Current Gain 

Noise Figure 

Noise Figure 

Noise Figure 

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

Additional Electrical Characteristics on page 2 

NOTES: 

2N4017 

Min. Max. 

60 

100 350 

100 

100 500 

600 

100 

90 

40 

40 

3.0 

10 

2N4018 2N4019 

Min. Max. Min. Max. 

60 180 

100 500 250 500 

100 250 

100 600 250 600 

800 800 

100 200 

90 180 

40 80 

40 100 

3.0 2.0 

8.0 

10 4.0 

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

Units 

db 

db 

db 

Test Conditions 

lc: 1.0 µA VCE = -5.0 V 

lc: 10 µA V CE = -5.0 V 

IC= 100 µA VCE = -5.0 V 

le= 1.0 mA VCE = -5.0 v 
le: 1.0 mA VCE = -5.0 V 

le = 10 mA v CE = -5.0 v 
le = 50 mA v CE = -5.0 v 

le = 50 mA v CE = -5.0 v 
IC= 10 µ.A V CE = -5.0 V 

le= 20 µ.A VCE = -5.0 v f = l.OKc 

BW= 150cps, Rs= lOKll 

Ic = 20 µ.A v CE = -5.0 v t = 10 cps, 

aw = 2.0 cps, R5 = 10 KOhm 
le = 20 µ.A v CE = -5.0 v f = 100 cps 

aw = 15 cps, R5 = 10 KOhm 

(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 juncti~n temperature of 200°C and junction-to-ambientthermal 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) Pulse Conditions: length = 300 µsec; duty cycle = 1%. 

FAIRCl-tlLC 

SEMICONDUCTOR 
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FAIRCHILD TRANSISTORS 2N4017 • 2N4018 • 2N4019 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

Symbol 
t FACT 

Subgroup Characteristic 

2N4017 2N4018 2N4019 

Min. Max. Min. Max. Min. Max. Units . 
-80 -60 -45 Volts 

Test Conditions 

la 

la 

Collector to Base Breakdown Voltage 

Colll!ctor to Emitter Sustaining 
Voltage (Notes 4 and 5) 

-80 -60 -45 Volts 

le= 10 µA IE 

le= 5.0 mA IB 
(pulsed) 

0 

0 

la 

la 

Emitter to Base Breakdown Voltage 

Collector Saturation Voltage 

-6.0 -6.0 -6.0 Volts IE= 10 µA IC 

IC= 10 mA IB 

0 

•!CBO 

*1coo 

*1cBO 
1c00(125°C) 

Icoo(l25°C) 

1c00<12s 0 c) 

•!EBO 

hie 

Cobo 

la 

4 

lb 

lb 

lb 

4 

lb 

4 

4 

4 

4 

4 

(pulsed, Note 5) 

Collector Saturation Voltage 
(pulsed, Note 5) 

Base Saturation :Voltage 
(pulsed, Note 5) 

Base Saturation Voltage 
(pulsed, Note 5) 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

High Frequency Current Gain (f = 20 Mc) 

Common-Base, Open-Circuit 
Output Capacitance 

Small Signal Current Gain 
(f = 1.0 Kc) 

Input Resistance (f = 1.0 Kc) 

Output Conductance (f = 1.0 Kc) 

Voltage Feedback Ratio (f = l.OKc) 

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

*NOTE: FACT Program End-Point Measurement Parameter. 

-0.25 -0.25 -0.25 Volts 

2.0 

-0.4 

-0.9 

-0.95 

10 

10 

10 

8.0 

6.0 

2.0 

-0.4 

-0.9 

-0.95 

10 

10 

10 

8.0 

6.0 

2.5 

-0.4 Volts 

-0.9 Volts 

-0.95 Volts 

10 

10 

10 

8.0 

6.0 

nA 

nA 

nA 

µA 

µA 

µA 

nA 

pf 

100 550 100 700 250 700 

2.5 17 

5.0 40 

10 

2.5 

5.0 

20 

50 

10 

6.0 

5.0 

20 Kohm. 

50 µmho 

10 xl0-4 

0.5 mA 

5.0 mA 

Ic= 10 mA IB 

le= 50 mAIB 

0.5 mA 

5.0 mA 

IE= 0 

IE= 0 

IE= 0 

IE= 0 

IE= 0 

IE= 0 

Ic = o 

1c = o.5 
IE= 0 

VCB = -70 V 

:'ca = -50 v 
VCB = -30 V 

VCB = -70 V 

vcn =-so v 
VCB = -30 V 

VEB = -4.0 V 

mA VCE = -5.0 V 

VCB = -5.0 V 

le= 1.0 mA VCE = -5.0 v 

1c; = 1.0 mA VCE = -5.0 V 

IC= 1.0 mA VCE = -5.0 V 

IC= 1.0 mA VCE = -5.0 V 

TYPICAL ELECTRICAL CHARACTERISTICS 
NOISE FIGURE 

VERSUS FREQUENCY 
lO.----...-rrr-.--r-r-rr-..-.,-,rn-.--.,.-,r-r1r--r-.,-,.....,.,-.--~-,-.,~ 

~ va .. -5.ov 2N«m / 
2N4018 

~ 8.0 l--+-11-+-l--+--+-H-l--+-+-lf-H-1--+-l'-'-'1--1--+-l-H-1--+-l-+-l<--l 

~ 6.o~ r-<it-+-ttt--+~-+-tt--+-+--HH--t--+--HH--+-+-+-H--+--+--Hl-+-+l 
: .. 0 f\[',. ~•c • o.smA, Rs· l.OK!l I/ V 
:2.0 ~ w 

•c·2011A,Rs·I~ +-::: 
• .l..l.J..l -1 ...L 

10 100 lr.c lOKc 100"' lmc l!Jmc 

f - FREQUENCY cps 

NOISE FIGURE 
VERSUS FREQUENCY 

~ •·•['\ \ I J~JL 
N & V1 •c. o.>mA, •s. urn .lll 1 

::; z.o t-H''.t)'.-t-N-+N-"~.:1kf+t+--t--,t-+[1-+c+. -20-+llA-. R~s-· -1--10-1--rn+-t--H-HV1-lb"l:.+++--I 

ol..lJJJL:t:::±d:U::~_/_~'lklil;;J~~±:J::Jt:tI:tl~L_bud-~J,J,_~.,J, 
10 100 l.OKc lOkc lOOKc l.Omc lOmc 

I - FREQUENCY cps 

THESE CURVES APPLY TO All TYPES 
COMMON EMITTER 

CHARACTERISTICS VERSUS 
COLLECTOR CURRENT 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

COLLECTOR-EMITTER VOLTAGE 

COMMON EMITTER 
CHARACTERISTICS VERSUS 

AMBIENT TEMPERATURE 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

~ 100 JI VcE • -S.OV ++---1-h,. 
TA " 25°C 

e; f • 1.0 Kc 
'l' l--+-_,.___--+--1, • 1.0 mA I ..< 

'° f ~. l.O·mc 

f •I.DI« L 
i:s::~e IL 

=: 10 

.... rs: 7 .... 
!-;;.._ 

v ~ 
0 

~ O.I ~· 
ill 

i 0.01 l.i-3962-003 

0.1 . o.z 0.5 l.O z.o 5.0 

le - COLLECTOR CURRENT - m• 

>'tS 1.31--+-+---+-- V" I 
!< TA•25"C ~ 

3 .J....<:"a~t'i\e~ 
~ I.I k:::'.:J \".t 
12 v 
~ L ...... kd 
§~ 
: o. 9 F-+--t-''<c)'....l--+--+--+--+--1,...""-+-~-l 

Bi r·' 1---+--+--+--+--i-i--+---+--+---l 

05 ._o _.. __ _.5.~o -'---_-"10--'--0'---'--'_20-'--'-25 

VcE - COLL.£CTOR-EMlmR VOLTA<iE -VOLTS 
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FAIRCHILD TRANSISTORS 2N40.!.7 • 2N4018 • 2N4019 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4017 AND 2N4.018 
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FAIRCHILD TRANSISTORS 2N4017 • 2N4018 • 2N4019 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4019 
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FT4017 • FT4018 • FT4019 
DUAL PNP HIGH-GAIN, LOW-NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS 

e HIGH BREAKDOWN -- 80 VOLT LVCEO 

e HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT --250 Min. @ lOuA 

• GUARANTEED BETA@ -55 AND +100°C 

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

•FLAT BETA FROM l.OuA TO 50 mA 

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 

Maximum Power Dissipation One Side Both Sides 

Total Dissipation at 25°C Case Temperature (Notes 2 and 3) 

at 25°C Ambient Temperature (Notes 2 and 3) 

Maximum Voltages and Current for Each Transistor 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Note 4) 

FT4017 
-80 Volts 

-80 Volts 

-6.0 Volts 

200 mA 

0.70 Watt 

0.40 Watt 

FT4018 
-60 Volts 

-60 Volts 

-6.0 Volts 

200 mA 

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

t FACT 
FT4017 FT4018 FT4019 

Symbol Subgroup Characteristic Min. Max. Min. Max. Min. Max. 

hFE 4 DC Current Gain 60 60 180 

*'hFE la DC Current Gain 100 350 100 500 250 500 

hFE 4 DC Current Gain 100 100 250 

hFE 4 DC Cur rent Gain 100 500 100 600 250 600 

hFE(l00°C) 4 DC Current Gain 600 800 800 

hFE 4 DC Pulse Current Gain (Note 5) 100 100 200 

hFE 4 DC Pulse Current Gain (Note 5) 90 90 180 

hFE(-55'C) 4 DC Pulse Current Gain (Note 5) 40 40 80 

hFE(-55°C) 4 DC Current Gain 40 40 100 

NF 4 Noise Figure 3.0 3.0 2.0 

NF 4 Noise Figure 8.0 

l.10 Watts 

0.50 Watt 

FT4019 
-45 Volts 

-45 Volts 

-6.0 Volts 

200 mA 

Units Test Conditions 

•c= 1.0 µA VCE = -5.0 v 

•c= 10 µA VCE = -5.0 v 
Ic = 100 µA VCE = -5.0 v 
IC= 1.0 mA VCE = -5.0 v 
•c= 1.0 mA VCE = -5.0 v 
Ic = 10 mA VCE = -5.0 v 
IC= 50 mA VCE = -5.0 v 
IC= 50 mA VCE = -5.0 v 
IC= 10 µA VCE = -5.0 v 

db IC= 20 µA VCE = -5.0 v 
BW= 150cps, Rs= 10 KU 

db IC= 20 µA VCE = -5.0 v 

f =l.OKc 

f = lOcps, 

BW = 2.0 cps, Rs = 10 KOhm 
NF 4 Noise Figure 

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

Additional Electrical Characteristics on page 2 

NOTES: 

10 10 4.0 

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

db Ic = 20 µA VCE = -5.0 v f = 100 cps 

BW = 15 cps, Rs = 10 KOhm 

(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 (deratingfactor of 2.3 mW/°C) for one 
side;350°C/Watt (derating factor of 2.8mW/°C) for both sides. Junction-to-case thermal resistance of 250'C/Watt (deratingfactor of 4.0 mW/°C) for one 
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 µsec; duty cycle = 1%. 

l=AIRCHILCl 

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 FT4017 • FT4018 • FT4019 J 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

t 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 re= 10 11A IE = 0 

VcEO<sust) la Collector to Emitter Sustaining -80 -60 -45 Volts le= 5.0 mA 18 = 0 
Voltage (Notes 4 and 5) (pulsed) 

BVEBO la Emitter to Base Breakdown Voltage -6.0 -6.0 -6.0 Volts I = 10 µ.A IC = 0 E 
•v CE(sat) la Collector Saturation Voltage -0.25 -0.25 -0.25 Volts I = 10 mA !B = 0.5 mA 

(pulsed, Note 5) 
c 

VCE(sat) 4 Collector Saturation Voltage -0.4 -0.4 -0.4 Volts I = 50 mA 18 = 5.0 mA 
(pulsed, Note 5) c 

*',(BE(sat) la Base Saturation Voltage -0.9 -0.9 -0.9 Volts I = 10 mA 18 = 0.5 mA 
(pulsed, Note 5) c 

VBE(sat) 4 Base Saturation Voltage -0.95 -0.95 -0.95 Volts Ic = 50 mA 18 = 5.0 mA 
(pulsed, Note 5) 

*ICBO lb Collector Cutoff Current 10 nA IE= 0 VCB = -70 v 

*ICBO lb Collector Cutoff Current 10 nA IE= 0 VCB = -50 v 

*1cso lb Collector Cutoff Current 10 nA I = E 
0 VCB = -30 v 

ICB0(125 C) 4 Collector Cutoff Current 10 µA IE= 0 VCB = -70 v 
ICBO(l25 C) 4 Collector Cutoff Current 10 µA IE= 0 VCB = -50 v 
ICB0(125 'C) 4 C ol!ector Cutoff Current 10 µA IE= 0 VCB = -30 v 

*!EBO lb Emitter Cutoff Current 10 10 10 nA IC= 0 VEB = -4.0 v 
hfe 4 High Frequency Current Gain (f=20Mc) 2.0 8.0 2.0 8.0 2.5 8.0 re= 0.5 mA VCE = -5.0 v 

Cobo 4 Common-Base, Open-Circuit 6.0 6.0 6.0 pf IE= 0 VCB = -5.0 v 
Output Capacitance 

hfe 4 Small Signal Current Gain 100 550 100 700 250 700 I = 1.0 mA VCE = -5.0 v 
(f = 1.0 Kc) 

c 

h. 4 Input Resistance (f = ie 
l.OKc) 2.5 17 2.5 20 6.0 20 Kohm. Ic = 1.0 mA VCE = -5.0 v 

h 4 Output Conductance (f = 1.0Kc) 5.0 40 5.0 50 5.0 50 µmho Ic = 1.0 mA v<;E = -5.0 v oe 
xl0-4 h 4 Voltage Feedback Ratio (f = 1.0 Kc) 10 10 10 IC= 1.0 mA VCE = -5.0 v re 

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

*NOTE: FACT Program End-Point Measurement Parameter. 

TYPICAL ELECTRICAL CHARACTERISTICS 
NOISE FIGURE 

VERSUS FREQUENCY 
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THESE CURVES APPLY TO ALL TYPES 
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CHARACTERISTICS VERSUS 
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FAIRCHILD TRANSISTORS 2N4020 THROUGH 2N4025 

ELECTRICAL CHARACTERISTICS 

(25°C Free Air Temperature unless otherwise noted) 

Symbol 

hFE(-55'C) 

•hFE 

hFE 
h,.<100°c> 

hFE 

hFE 
hFE(-55'C) 

NF 

NF 

NF 

•v CE(sat) 

VCE(sat) 

•vBE(sat) 

VBE(sat) 

Symbol 

*1coo 
*1cBo 
•rcBO(l25'C) 

•rcBO(l25°C) 

•IEBO 

BVCBO 

Vceo<sust) 

t FACT 
Subgroup 

4 

4 

4 

la 

4 

4 

4 

4 

4 

4 

4 

4 

lb 

4 

lb 

4 

4 

4 

4 

4 

4 

4 

4 

t FACT 
Subgroup 

lb 

lb 

lb 

lb 

lb 

la 

la 

la 

Characteristic 

DC Current Gain 
DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Pulse Current Gain (Note 6) 

DC Pulse Current Gain (Note 6) 

DC Pulse Current Gain (Note 6) 

Noise Figure 

Noise Figure 

Noise Figure 

Collector Saturation Voltage 

Collector Saturation Voltage (Note 6) 

Base Saturation Voltage 

Base Saturation Voltage (Note 6) 

Common-Base, Open-Circuit 
Output Capacitance 

Common-Base, Open-Circuit 
Input Capacitance 

High Frequency Current Gain (f = 20 Mc) 

Input Resistance (f = 1.0 Kc) 

Output Conductance (f = 1.0 Kc) 

Reverse Voltage Feedback Ratio(!= l.OKc) 

Small Signal Current Gain (f = 1.0 Kc) 

Characteristic 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector to Base Breakdown 
Voltage 

Collector to Emitter Sustaining Voltage 
Voltage (Notes 4 and 5) 

Emitter to Base Breakdown 
Voltage 

tNOTE: These Numerals Apply to the Fairchild FACT Program. 

*NOTE: FACT Program End-Point Measurement Parameter. 

2N4021 
2N4024 

Min. Max. 

60 
100 350 

40 

100 400 

100 500 

100 

90 

40 

2.0 

2.5 

5.0 

100 

600 

3.0 

10 

-0.25 

-0.4 

-0.9 

-0.95 

6.0 

15 

8.0 

17 

40 

10 

550 

2N4020 
2N4023 

Min. Max. 

10 

10 

10 

-45 

-45 

-6.0 

2N4020 
2N4022 
2N4023 
2N4025 

Min. Max. 

180 
250 500 

100 

250 550 

250 600 

200 

180 

80 

2.5 

6.0 

5.0 

250 

800 

2.0 

8.0 

4.0 

-0.25 

-0.4 

-0.9 

-0.95 

6.0 

15 

8.0 

20 

50 

10 

700 

2N4021 
2N4022 
2N4024 
2N4025 

Uni.ts 

db 

db 

db 

Volts 

Volts 

Test Conditions 

le: 1.0 µA VCE = -5.0 V 

le = 10 µA V CE =. -5.0 V 

IC 10 µA VCE = -5.0 V 

IC = 100 µA VCE = -5.0 V 

IC = 1.0 mA VCE = -5.0 V 

le = 1.0 mA V CE = -5.0 V 
le 10 mA VCE = -5.0 v 
le 50 mA VCE = -5.0 v 
IC 50 mA VCE = -5.0 V 

IC 20 µA, V CE = -5.0 V, 

f = 1.0Kc, BW= 150cps, Rs= lOKf! 

IC= 20 µA, VCE =-5.0 V, 
f = 10 cps, 
BW = 2.0 cps, R5 = 10 Kohm 

IC = 20 µA, VCE = -5.0 V, 
f = 100 cps, 
BW = 15 cps, R5 = 10 Kohm 

IC = 10 mA IB = 0.5 mA 

IC = 50 mA IB 5.0 mA 
(pulsed) 

Volts le = 10 mA 1s 0.5 mA 

Volts IC = 50 mA 1s 5.0 mA 
(pulsed) 

pf IE 0 V CB = -5.0 V 

µmho 

xl0-4 

0.5 mA 

1.0 mA 

1.0 mA 

1.0 mA 

1.0 rnA 

VEB = -0.5 V 

VCE = -5.0 V 

VCE = -5.0 V 

VCE = -5.0 V 

VCE = -5.0 V 

VCE = -5.0 V 

Min. Max. Units Test Conditions 

-60 

-60 

-6.0 

10 

10 

10 

nA 

nA 

µA 

µA 

nA 

Volts 

Volts 

Volts 

IE 0 

IE 0 

IE 0 

IE 0 

re o 
IE 0 

le= 5.0mA 
(pulsed) 

Ic = o 

VCB = -30 V 

VCB = -50 V 

VCB = -30 V 

VCB = -50 V 

VEB = -4.0 V 

IC 10 µA 

TYPICAL ELECTRICAL CHARACTERISTICS 

10 

8,0 

6.0 

4.0 

l\l\ 
2,0 

NOISE FIGURE 
VERSUS FREQUENCY 

~'ii~ 2N4022 

~ 
VcE • ·5.0V 

~ fro~.Rs·~ 
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~lfL~ ~ 

100 1 Kt lOKc lOOKc lllc 

f - FREQUENCY - cps 

rr 

j/_ 

101.t: 

NOISE FIGURE 
VERSUS FREQUENCY 

100 IK<: 10 Kc 100 Kc 

I - FREQUENCY ·lie 
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lllc 101.t: 

INPUT AND OUTPUT 
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2N4020 THROUGH 2N4025 
PNP HIGH-GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS 

e HIGH BREAKDOWN -- 45 AND 60 VOLT LVcEO 

e HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT -- 250 Min. @ 10 uA 

e GUARANTEED BETA AT-55 AND +100°C 

• 10% BETA MATCH FROM lOOµA TO 1.0 mA 

e 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 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current for each Transistor 

(Notes 2 and 3) 

(Notes 2 and 3) 

Collector to Base Voltage 

Collector to Emitter Voltage 

Emitter to Base Voltage 

Collector Current 

(Note 4) 

MATCHING CHARACTERISTICS 

(25°C Free Air Temperature unless otherwise noted) 

Symbol t FACT Characteristic Subgroup 

*hFEI 
la 

hm 
DC Current Gain Ratio (Note 5) 

·1 VBEI - vat, I la Base-Emitter Voltage Differential 

I v,e, - vat, I 4 Base-Emitter Voltage Differential 

lt.(vBE 1 - VBE 2) 4 Base-Emitter Voltage Differential 
Change (TA= -55°C to +25°C) 

l"'{vBEl -vBE2} I 4 Base-Emitter Voltage Differential 
Change (TA= 25°C to +125°C) 

tNOTE: These Numerals Apply to the Fairchild FACT Program. 

*NOTE: FACT Program End-Point Measurement Parameter. 

NOTES: 

One Side 

0,80Watt 

0.40Watt 

2N4021 
2N4022 
2N4024 
2N4025 

-60 Volts 

-60 Volts 

-6.0 Volts 

200 mA 

2N4020 
2N4021 
2N4022 

Min. Max. 

0.8 1.0 

5,0 

10 

1.6 

2.0 

2N4023 
2N4024 
2N4025 

Min. Max. 

0.9 1.0 

3.0 

5.0 

0.8 

1.0 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximum 

Units 

mV 

mV 

mV 

mV 

Both Sides 

1,3 Watts 

0.60 Watts 

2N4020 
2N4023 

-45 Volts 

-45 Volts 

-6.0 Volts 

200 mA 

le = 
le = 
le = 
IC 

Ic 

(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. 

Test Conditions 

100 µA to 1.0 mA VCE = -5.0 v 

lOOµA VCE = -5.0 v 

100 µA to 1.0 mA VCE = -5.0 v 

100 µA VCE = -5.0 v 

100 µA VCE = -5.0 v 

(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 µsec; duty cycle = 1%. 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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5°C Free Air Temperature unless 

Symbol 

hFE 

hFE(-55"C) 

•hFE 

hFE 
hFE(l00°C) 

"FE 

hFE 
hFE(-55"C) 

NF 

NF 

NF 

•v CE(sat) 

V CE(sat) 

•vBE(sat) 

VBE(sat) 

Symbol 

•1cBo 
•rCBO 

•rCBO(l25"C) 

•rCB0(125"C) 

*!EBO 

BVCBO 

t FACT 
Subgroup 

la 

4 

lb 

lb 

t FACT 
Subgroup 

lb 

lb 

lb 

lb 

lb 

la 

la 

la 

otherwise noted) 

Characteristic 

DC Current Gain 
DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Pulse Current Gain (Note 6) 

DC Pulse Current Gain (Note 6} 

DC Pulse Current Gain (Note 6) 

Noise Figure 

Noise Figure 

Noise Figure 

Collector Saturation Voltage 

Collector Saturation Voltage (Note 6) 

Base Saturation Voltage 

Base Saturation Volta~e 

Common-Base, Open-Circuit 
Output Capacitance 

Common-Base, Open-Circuit 
Input Capacitance 

(Note 6) 

High Frequency Current Gain (f = 20 Mc) 

Input Resistance (f = 1.0 Kc) 

Output Conductance (f = 1.0 Kc) 

Reverse Voltage Feedback Ratio (f = 1.0 Kc) 

Small Signal Current Gain (f = 1.0 Kc) 

Characteristic 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector to Base Breakdown 
Voltage 

Collector to Emitter Sustaining Voltage 
Voltage (Notes 4 and 5) 

Emitter to Base Breakdown 
Voltage 

tNOTE: These Numerals Apply to the Fairchild FACT Program. 

*NOTE: FACT Program End-Point Measurement Parameter. 

2N4021 
2N4024 

Min. Max. 

60 
100 350 

40 

100 

100 

100 

90 

40 

2.0 

2.5 

5.0 

100 

400 

500 

600 

3.0 

10 

-0.25 

-0.4 

-0.9 

-0.95 

6.0 

15 

8.0 

17 

40 

10 

550 

2N4020 
2N4023 

Min. Max. 

10 

10 

10 

-45 

-45 

-6.0 

Min. 

180 

250 

100 

250 

250 

200 

180 

80 

2.5 

6.0 

5.0 

250 

Max. 

500 

550 

600 

800 

2.0 

8.0 

4.0 

-0.25 

-0.4 

-0.9 

-0.95 

6.0 

15 

8.0 

20 

50 

10 

700 

2N4021 
2N4022 
2N4024 
2N4025 

Min. Max. 

-60 

-60 

-6.0 

10 

10 

10 

TYPICAL ELECTRICAL CHARACTERISTICS 

NOISE FIGURE 
VERSUS FREQUENCY 

lOKc 

t - FREQUENCY cps 

100 

NOISE FIGURE 
VERSUS FREQUENCY 

l Kc lOKc 

I - FREQUENCY - Mc. 
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Units 

db 

db 

db 

Volts 

Volts 

Volts 

Volts 

pf 

Test Conditions 

le= 1.0 1tA 

le= 10 µA 

IC 10 µA 

IC 100 i'A 

IC 1.0 mA 

le= 1.0 OJA 

= -5.0 v 

= -5.0 v 
= -5.0 v 

VCE =-5.0 V 

VCE = -5.0 V 

VCE = -5.0 V 

IC 10 mA VCE =-5.0 V 

IC 50 mA VCE = -5.0 V 

le 50 mA VCE = -5.0 v 

IC 20 µA, V CE = -5.0 V, 

f = 1.0 Kc' BW = 150 cps, Rs= 10 K fl 

IC = 20 µA, VCE = -5.0 V, 
f = 10 cps, 
BW = 2.0 cps, R5 = 10 Kohm 

IC f ~ i&o ~:s. VCE = -5.0 V, 

BW = 15 cps, R5 = 10 Kohm 
le = 10 mA IB 0.5 mA 

le = 50 mA IB 5.0 mA 
(pulsed) 

le = 10 mA IB 0.5 mA 

I = 50 mA IB 5.0 mA 
C (pulsed) 

IE VCB = -5.0 V 

V EB = -0.5 V 

re 
Kohm le 

0.5 mA VCE = -5.0 V 

1.0 mA VCE =-5.0 V 

1.0 mA VCE ,,;-5.0 V 

1.0 mA VCE = -5.0 V 

1.0 mA VCE =-5.0 V 

µmho IC 

xl0- 4 'c 

Units 

nA 

nA 

µA 

µA 

nA 

Volts 

re 

Test Conditions 

0 

V CB = -30 V 

V CB = -50 V 

V CB = -30 V 

V CB = -50 V 

V EB = -4.0 V 

IC 10 µA 

Volts le = 5.0 mA 
(pulsed) 

0 

Volts IC = O 10 µA 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

__ 2N4020,2N4022,2N4023 AND 2~402S 

ll-1J<H>i-
1
ool o~~~~~~~~~~~~~ 

0 -8.0 ·12 ·16 ·10 
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FAIRCHILD TRANSISTORS 2N4020 THROUGH 2N4025 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4021 AND 2N4024 
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• Single family characteristics on Transistor Curve Tracer. 
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FAIRCHILD TRANSISTORS 2N4020 THROUGH 2N4025 

TYPICAL ELECTRICAL CHARACTERISTICS FOR 2N4020, 2N4022, 2N4023 AND 2N4025 
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• Single family characteristics on Transistor Curve Tracer. 
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FT4.020 TH·ROU.GH-·FT4025 
PNP HIGH-GAIN, LOW-NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR II EPITAXIAL TRANSISTORS 

e HIGH BREAKDOWN -- 45 AND 60 VOLT LVcEO 

e HIGH CURRENT GAIN AT LOW COLLECTOR CURRENT -- 250 Min.@ 10 uA 

• GUARANTEED BETA AT-55 AND +1oo•c 

e 10% BETA MATCH FROM lOOµA TO 1.0 mA 

e 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 RATll'IGS (Note 1) 
Maximum Temperatures 
storage Temperature 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec Time Limit) 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 
Maximum Voltag11s and Current for each Transistor 

(Notes 2 and 3) 

(Notes 2 and 3) 

VCBO 

VCEO 

VEBO 
Ic 

Collector to Base Voltage 

Collector to Emitter Voltage 

' Emitter to Base Voltage 

Collector C~rrent 

(Note 4) 

MATCHING CHARACTERISrlCS 

(25°C Free Air Temperature unless otherwise noted) 

Symbol tFACT 
Subgroup Characteristic 

*hFEI 
la DC Current Gain Ratio (Note 5) 

h.., 

•1 v,., - Vm I la Base-Emitter Voltag11 Diff11rential 

Iv .. , -v ... 1 4 Base-Emitter Voltage Differential 

jr.(vBE 1 - vBE2) I 4 Base-Emitter Voltage Differential 
Change (TA= .-55°C to +25°C) 

I t.lVBE 1 - VBE2J I 4 Base-Emitter Voltage Differential 
Change (TA= 25°C to +125°C) 

tNOTE: These Numerals Apply to the Fairchild FACT Program. 

*NOTE: FACT Program End-Point Measurement Parameter. 

NOTES: 

One Side 

0.70Watt 

0.40Watt 
FT4021 
FT4022 
FT4024 
FT4025 

-60 Volts 

-60 Volts 

-6.0 Volts 

200 mA 

FT4020 
FT4021 
FT4022 

Min. Max. 

0.8 1.0 

5.0 

10 

1.6 

2.0 

FT4023 
FT4024 
FT4025 

Min. Max. 

0.9 1.0 

3.0 

5.0 

0.8 

1.0 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximum 

Units 

mV 

mV 

mV 

mV 

Both Sides 

l.lOWatts 

0.50Watts 

FT4020 
FT4023 

-45 Volts 

-45 Volts 

-6.0 Volts 

200mA 

le = 
le = 
le = 
1c 

1c = 

(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. 

Test Conditions 

100 pA to 1.0 mA VCE = -5.0 v 

lOOpA VCE = -5.0 v 

100 pA to 1.0 mA VCE = -5.0 v 

100 µA VCE = -5.0 v 

100 µA VCE = -5.0 v 

(3) These ratings give a maximum junction temperature of 200°C and junction-to-ambient thermal resistance of 437°C/Watl (deratlng factor of 2.3 mW/"C) for one side; 
350°C/Watt (deratlng factor of 2.8 mW/"C) for both sides. Junction-to-case therm'I! resistance of 250°C/Watt (derattng factor of 4.0 mW/°C) for one side; 159°C/ 
Watt (deratlng 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 Public;>tlon APP-4/2. 

(5) Lowest of two ~E readings Is taken as ~E 1 for purposes of this ratio. 

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

F=AIRCHILCJ 

SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962·5011, TWX: 910-379·6435 A DIVISION OF FAIRCHILD CAMERA Af:llD INSTRUMENT CORPORATION 
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LECTRICAL CHARACTERISTICS 

25°C Free Air Temperature unless otherwise noted) 

Symbol 

hFE(-55°C) 

•hFE 

hFE 
h,.(100°C) 

hFE 

hFE 
hFE(-55°C) 

NF 

NF 

NF 

•v CE(sat) 

VCE(sat) 

•vBE(sat) 

VBE(sat) 

Symbol 

•re BO 

•rcoo 
•1CBO(l25°C) 

*IcB0(125°C) 

*!EBO 

BVCBO 

Va0 (sust) 

t FACT 
Subgroup 

la 

4 

4 

4 

4 

4 

4 

4 

lb 

4 

lb 

4 

4 

4 

4 

4 

4 

t FACT 
Subgroup 

lb 

lb 

lb 

lb 

lb 

la 

la 

la 

Characteristic 

DC Current Gain 
DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Current Gain 

DC Pulse Current Gain (Note 6) 

DC' Pulse Current Gain (Note 6) 

DC Pulse Current Gain (Note 6) 

Noise Figure 

Noise Figure 

Noise Figure 

Collector Saturation Voltage 

Collector Saturation Voltage (Note 6) 

Base Saturation Voltage 

Base Saturation Voltage (Note 6) 

Common-Base, Open-Circuit 
Output Capacitance 

Common-Base, Open-Circuit 
Input Capacitance 

High Frequency Current Gain (f = 20 Mc) 

Input Resistance (f "" 1.0 Kc) 

Output Conductance (f = 1.0 Kc) 

Reverse Voltage Feedback Ratio(f = 1.0 Kc) 

Small Signal Current Gain (f = 1.0 Kc) 

Characteristic 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Collector Cutoff Current 

Emitter Cutoff Current 

Collector to Base Breakdown 
Voltage 

Collector to Emitter Sustaining Voltage 
Voltage (Notes 4 and 5) 

Emitter to Base Breakdown 
Voltage 

tNOTE: These Numerals Apply to the Fairchild FACT Program. 

*NOTE: FACT Program End-Point Measurement Parameter. 

FT4021 
FT4024 

Min. Max. 

60 
100 350 

40 

100 400 

100 500 

100 

90 

40 

2.0 

2.5 

5.0 

100 

600 

3.0 

10 

-0.25 

-0.4 

-0.9 

-0.95 

6.0 

15 

8.0 

17 

40 

10 

550 

FT4020 
FT4023 

Min. Max. 

10 

10 

10 

-45 

-45 

-6.0 

FT4020 
FT4022 
FT4023 
FT4025 

Min. Max. 

180 

250 500 

100 

250 550 

250 600 

200 

180 

80 

800 

2.0 

8.0 

4.0 

-0.25 

-0.4 

-0.9 

-0.95 

6.0 

15 

2.5 8.0 

6.0 20 

5.0 50 

10 

250 700 

FT4021 
FT4022 
FT4024 
FT4025 

Min. 

-60 

-60 

-6.0 

Max. 

10 

10 

10 

TYPICAL ELECTRICAL CHARACTERISTICS 

10 

8.0 

6.0 

4.0 

I\ 
I\ 

2.0 

I\ 

NOISE FIGURE 
VERSUS FREQUENCY 

'~~Irr FT«l22 
FT-
FT«l25 

Vcr·-s.ov 

lc~20jJA,Rs·IOK~ 

~c'o.>m•. •s·LOKol l7Jll 
~filJ l k4 

100 l Kc lOKc lOOKc !Mc 
I - FREQUENCY - cps 

~ 

JL 

!OM: 

NOISE FIGURE 
VERSUS FREQUENCY 

io~~~~~r,~r~~l[~[~l.~=~~~~~I~/ 

8.0 .._.._........._-+-l++-V+CE~·H·5,....0+V-l--+-H+-l-++++-l--++...._. 

100 !Kc lOKc lOOKc lfft IOWt: 

f M FREQUENCY - Ne 

13-98b 

Units 

db 

db 

db 

Volts 

Volts 

Test Conditions 

le= 1.0 µ.A V CE = -5.0 V 

le= 10 µ.A V CE = -5.0 V 

IC 10 µA VCE = -5,0 V 

re = 100 µA VCE = -5.0 v 
IC = 1.0 mA V CE = -5.0 V 

le= 1.0 mA V CE = -5.0 V 

le 10 mA v CE = -5.0 v 

IC 50 mA V CE = -5.0 V 

IC 50 mA VCE =-5.0 V 

IC 20 µA, V CE = -5.0 V, 

f = 1.0Kc, BW= 150cps, Rs= lOK{l 

IC = 20 µA, VCE =-5.0 V, 
f = 10 cps, 
BW = 2.0 cps, Rs= 10 Kohm 

re t; f&o b':.s. v cE = -s.o v, 
BW = 15 cps, R5 = 10 Kohm 

le = 10 mA 's = 0.5 mA 

le = 50 mA 's s.o mA 
(pulsed) 

Volts le = 10 mA 's 0.5 mA 

Volts IC = 50 mA 's .5.0 mA 
(pulsed) 

pf IE 0 V CB = -5,0 V 

µmho 

xl0-4 

Units 

nA 

nA 

µA 

µA 

nA 

Volts 

Volts 

Volts 

0 VEB = -0.5 V 

0.5 mA VCE = -5.0 V 

1.0 mA VCE = -5.0 V 

1.0 mA VCE = -5,0 V 

1.0 mA VCE = -5,0 V 

1.0 mA VCE = -5.0 V 

Test Conditions 

0 VCB 

0 VCB 

0 VCB 

0 VCB 

0 VEB 

o re 

I c =(p;i~erg)A 

re = o 

= -30 v 
= -50 v 

= -30 v 
= -50 v 
= -4.0 v 

10 µA 

0 

10 µ.A 

INPUT ANO OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

f ~ l.Omc 

161--t--t-~-t--t--t-~-t--l---I 

f l-+--+--+--t----+--+----+-+-1 

12 ~ ~,_~-s+--+----+~>---+--l-----+--< 
8.011.'.--l-"*'-=+-~+-+-+-~+--l 

~l-.. ,+E.-0+--<,...-+-+-+--~ 
4.0 I -.._____---,.._ FT.fl21 and FT 412~ 

f--t-- FT~,Fr14022,FT4023AND FT4025.±:l 

0 J l J J J. J. n!>m-001 
0 -4.0 -8.0 -12 -16 -20 

VEB· Vee REVERSE BIAS VOLTAGE - VOLTS 



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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.. ,,,tl&N,1N4306•1N4306 
MATCHED PAIR, HIGH CONDUCTANCE 

ULTRA FAST PLANAR EPITAXIAL DIODES 

GENERAL DESCRIPTION - The USN 1N4306 (1N4306) consists of two High-Conductance Ultra

Fast Planar Epitaxial Diodes with the forward voltage closely matched. The close forward 

voltage matching and low reverse current characteristics provide ideal performance in critical 

chopper 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 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 

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 µsec 4.0 Amp 

p Power Dissipation 500 mW 

p Power Dissipation 100 mW at 125°C 

TA Operating Temperature -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) 

Symbol Characteristic Min. Max. 

VF 1 Forward Voltage 0.440 0.550 

VF2 Forward Voltage 0.560 0.670 

VF3 Forward Voltage 0.670 0.810 

VF4 Forward Voltage 0.750 1.000 

~1 Reverse Current 50.0 

~2 Reverse Current 5.0 

IR3 Reverse Current (150°C) 50.0 

c Capacitance 2.0 

trr (Note 2) Reverse Recovery Time 4.0 

!::.VF 1 Forward Voltage Match 10 

!::.VF2 Forward Voltage Match 20 

NOTES: 

(1) The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

(2) Recovery to 10% of IF. 

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

13-98e 

Units Test Conditions 

Volts IF 100 µA 

Volts IF 1.0 mA 

Volts IF 10 mA 

Volts IF 50 mA 

nA VR = -50 v 
µA VR = -75 v 
µA VR = -50 v 
pf VR o, 1 Mc 

nsec IF ~ 10 to 200 mA, 

RL = 100 [! 

mV IF = 0.1 to 10 mA, 

TA = -55°C to +125°C 

mV IF = 10 to 50 mA, 

TA = -55°C to +125°C 

FAIRCHILCJ 

SEMICONDUCTOR 
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 



FAIRCHILD DIODES USN1N4306 • 1N4306 

FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 

-~ LL 
j_ v _L 14-4306-001 

0•1 o ....... 4 .__o.._.5 _,_,_0.6~0.1-0~.s ~0 ........ 9~1.o-'-=-'1.1 

.... 
~ 
0: 

"' ~ 

0.1 

<.> 0.01 
~ 
~ 

"' ~ 
i::; 
0: 

0.001 

600 

500 

400 

300 

200 

100 

0 
0 

VF - FORWARD VOLTAGE - VOLTS 

REVERSE CURRENT VERSUS 
REVERSE VOLTAGE 

T T 25° A I-....-
.• i-~p.-- / 

~*~ v 
~ 

~ 

14-4306-004 

o w ro s ~ 50 ~ ro 
VR - REVERSE VOLTAGE - VOLTS 

POWER DERATING CURVE 

~ 
~ 
~ rs: 

14-610-007 ~ 
25 50 75 100 125 150 

TA - AMBIENT TEMPERATURE - 'C 

TYPICAL ELECTRICAL CHARACTERISTICS 

-"' 

1000 

~ 100 

~ 10 
!!I 
<.> 

11.0 

0.10 

FORWARD CURRENT VERSUS 
TEMPERATURE COEFFICIENT 

3: ::s: 
~ 

~';l. 

& 
I 

x: 
1 14-6~1°-ooa 

I 
_l o.o 

0 

_ .. 

0.5 0.1 1.5 2.0 2.5 3.0 

Tc-TEMPERATURE COEFFIENT - mvrc 

REVERSE CURRENT VERSUS 
AMBIENT TEMPERATURE 

3.5 

0.01 0 
14-4306-005 

2S 50 i; 100 125 150 

240 

200 

160 

120 

80 

40 

0 
0 

AMBIENT TEMPERATURE - 'C 

AVERAGE RECTIFIED CURRENT 
VERSUS AMBIENT TEMPERATURE 

~ 
~ 

[SJ 
ISJ 

14-6300-008 ~ 
25 50 75 100 125 150 

TA - AMBIENT TEMPERATURE - 'C 

13-98 f 

2.0 

CAPACITANCE VERSUS 
REVERSE VOLTAGE 

~ 
~ .J. 

UJ l.S 
<.> 

~ 
z 
;!': 
<.> 
< ... 
< 

t-- TYPICAL 

u 1.0 

jMUM 

"" E 

.... 
~ 
"' 0: 
::> 
<.> 

0 

"' ~ 
"' ~ 
I 

~ 

~ 

'ii! 
;::: 
> 

~ 
bl .. 
~ 
1l1 

J: 

100 

10 

1.0 

0.1 

1--

14-6300-003 

4.0 8.0 

VR - REVERSE VOLTAGE - VOLTS 

DYNAMIC IMPEDANCE VERSUS 
FORWARD CURRENT 

12 

~~ f~· ~kT1 
~ 

lac = 0.1 i;r.;1-

~ 
~v TYPIIAL 

~ 

~~ '1;.+. "-'+-
<::-.~-H---+-

~ 

0.01 
0.1 

:t_-6300-0i 
1.0 10 

~ 
100 lK IOK 

Ro - DYNAMIC IMPEDANCE - OHMS 

REVERSE RECOVERY TIME 
VERSUS FORWARD CURRENT n. = l.l 

4.o,.--,--.,--,J----.-----,----,j../1,-rv7"1 
1-----+--+-TYPICAL +--tl"'"7""'T--t----f 

)/! 
3.0 

2.0 

r--1· 

1.0 

14-6 300-009 

FORWARD CURRENT• REVERSE CURRENT - mA 



U'S'NlN4307 • 1N4307 
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 

voltage matching and low reverse current characteristics provide ideal performance in bridge 

modulators, ring modulators, 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) 

WIV 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 µ.sec 4.0 Amp 
p Power Dissipation 500 mW 
p Ppwer Dissipation 170 mW at 125°C 

TA Operating Temperature -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) 

Symbol Characteristic Min. Max. Units Test Conditions 

VFl Forward Voltage 0.440 0.550 v IF 100 µA 

VF2 Forward Voltage 0.560 0.670 v ~ 1.0 mA 

VF3 Forward Voltage 0.670 0.810 v IF 10 mA 

VF4 Forward Voltage 0.750 1.000 v IF 50 mA 

1ii 1 Reverse Current 50.0 nA VR = -50 v 

1ii 2 Reverse Current 5.0 µA VR = -75 v 

1iia Reverse Current (150°C) 50.0 µA VR = -50 v 
c Capacitance 2.0 pf VR 0 , f = 1 Mc 

trr (Note 2) Reverse Recovery Time 4.0 nsec IF ~ 10 mA to 200 mA 

RL = 100 r! 

t.VF 1 Forward Voltage Match 10 mV IF 0.1 to 10 mA 

TA = -55°C to 125°C 

t.VF 2 Forward Voltage Match 20 mV IF = 10 to 50 mA 

TA = -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 IF. 
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FAIRCHILD DIODES USN 1N4307 • 1N4307 

TYPICAL ELECTRICAL CHARACTERISTICS 

;i:: 
E 

< e 

FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 

LZ2rZ § IOOt----+-~M-1-Nl~MU-M--..,-z'_[(:r.-r;;;'-;l<'---+----1 

E m 
~ lO t---+--+--h_,~ ...... E,_,__TY1-P-IC-AL+--+-----< 

ie; rqz-
:: ~'L 

l.O t----+-., FFN'b. Ff---1--f---l--+----I 
.LLJt--IMXIMUM _ ... 

0.1 hrL. 14-6300-001 

0.4 0.5 0.6 0.7 0.8 0.9 1.0 

Ve • FORWARD VOLTAGE • VOLTS 

REVERSE VOLTAGE VERSUS 
RtVERSE CURRENT 

I.I 

0.0021--1--1---<---+---+----+---+-+--+--+--+--< 

VR - REVERSE VOLTAGE - VOLTS 

POWER BERATING CURVE 
600 

I 500 

~ 
z 
0 

~ 400 

iii 
0 
ffi 300 

~ 
" 200 ::> 

·" s 
" 100 

0 
0 

~ 
~ rs: 

l4-6i0-007 [SJ 
25 50 75 100 125 150 

TA - AMBIENT TEMPERATURE - •c 

IOOD 

il! 100 

iii 
~ 10 
u 
Q 

~ 
~ 1.0 

0.10 

FORWARD CURRENT VERSUS 
TEMPERATURE COEFFICIENT 

3 :s 

~ ~ 
1> 
~ 
~ 

l 

0.0 
l f-14-6~r-002 _l 
0 0.5 0.1 1.5 2.0 2.5 3.0 

Tc -TEMPERATURE COEFFIENT - mV/°C 

REVERSE CURRENT VERSUS 
AMBIENT TEMPERATURE 

3.5 

Q.Ql 14-6300-i.S 

< 
E 

.... 
~ 

240 

200 

"' "' ::> 160 
u 

~ 
§ 120 

~ 
"' 
~ 80 

~ 
~ 40 
I 

:5S 
0 

0 25 50 75 100 125 150 

TA - AMBIENT TEMPERATURE - °C 

AVERAGE RECTIFIED CURRENT 
VERSUS AMBIENT TEMPERATURE 

~ 
[SJ 

[SJ 
~ 

14-6T-ooe rs: 
0 25 50 75 100 125 150 

TA - AMBIENT TEMPERATURE - •c 

13-98h 

<( 

E 

~ 
;:: 
>-

CAPACITANCE VERSUS 
REVERSE VOLTAGE 

t-----,.~-t---.:.TY~P~ICA~L--4--4-~ 

l-4-6300-003 

4.0 8.0 

VR - REVERSE VOLTAGE - VOLTS 

DYNAMIC IMPEDANCE VERSUS 
FORWARD CURRENT 

12 

100 ~-.--......-,--,--,----,--r--,-,--,--,-...,.-,----, 

~~ f:=l,k~! 

0.01 1-610-006 ~ 
0.1 1.0 10 100 IK !OK 

Ro - DYNAMIC IMPEDANCE - OHMS 

REVERSE RECOVERY TIME 
VERSUS FORWARD CURRENT (I, = I.I 

4.o.--.-----.-1.---.---.-.v-.,..v~ 

f---+---t--TYPI CAL --+--+....----"F---+-----l 
~ 

3.0l---+-/-j...--11--.,.....'+--+~l---+--i 

~ 2.0t---+----+--+--+-+--+--1---i 

1li 
jjj 

~"'~ l.Ot---+----1--+----+-+---+--f--~ 

0~1N_oT~E_21~~-~__.__-~·-~·-1~··_••~' 
0 100 200 300 400 

FORWARD CURRENT· REVERSE CURRENT • mA 



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

DIFFUSED SILICON PLANAR':' TRANSISTORS 

• BETA MATCH --20% MAX. AT 100 µA. 

• v •• TRACKING --20 µV/°C MAX. AT 100 µA FROM -40°C TO +85°C. 

• Vee MATCH--5.0 mV MAX. AT 100 µA. 

• h., --100 MIN. AT 100 µA; 60 MIN. AT 10 µA. 

• LOW NOISE FIGURE-- 4.5 dB MAX. 

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

ABSOLUTE MAXIMUM RATINGS {Note ll 

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

Maximum Power Dissipation [Note 2 and 31 

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

Maximum Voltages and Current for Each Transistor 
Veeo Collector to Base Voltage 
Veeo Collector to Emitter Voltage [Note 4l 
Veao Emitter to Base Voltage 
le Collector Current 

-55°C to + 125°C 
+ 125°C 
+260°C 

One Side 
0.75 Watt 
0.35 Watt 

Both Sides 
1.3 Watts 
0.45 Watt 

30 Volts 
25 Volts 

5.0 Volts 
30 mA 

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

SYMBOL 

J!w. 
hm 
[(Vsei -Vml[ 
[(V,., - Vml[ 
[A(V,., - V,.,)[ 

I [A<V,., - Vml[ 

NOTES: 

CHARACTERISTICS 

DC Current Gain Ratio [Note 51 

Base-Emitter Voltage Differential [Note 6l 
Base-Emitter Voltage Differential [Note 6l 
Base-Emitter Voltage Differential Change 

(TA = -40°C to +25°Cl [Note 61 
Base-Emitter Voltage Differential Change 

(TA = + 25°C to + 85°C) [Note 61 

For 2N4956 only 

MIN. MAX. 

0.8 1.0 

10 
5.0 
1.3 

(20 µV/°C) 
1.2 

(20 µV/°C) 

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. 

UNITS 

mV 
mV 
mV 

mV 

PHYSICAL DIMENSIONS 

:~~~ DIA. 1 · l f 

.04~ .260 MAX. .120 

Seating L ---t 
Plane j . .500 MIN. 

6 Leads 00 0 DO __j_ 

Emitter 
Base 

-~-Collector 

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

TEST CONDITIONS 

le= 100 µA Vee= 5.0 V 

le = 10 µA to 1.0 mA Ve, = 5.0 V 
le= 100µA Ve,= 5.0V 
le= 100µA Vee= 5.0V 

le= 100 µA Vee= 5.0 V 

*Planar is a patented Fairchild process. 

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. 

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 h,,,. for purposes of this ratio. 
6. Absolute values: 
7. Pulse Conditions: length= 300 µs; duty cycle= 1 %. 
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FAIRCHILD TRANSISTORS 2N4955 • 2N4956 

ELECTRICA.L CHARACTERISTICS (25°C Free Air Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 150 le= 1.0 mA Ve•= 5.0 V 
hFE DC Current Gain 100 le= 100 µA Ve•= 5.0 V 
hFE DC Current Gain 60 600 le= 10 µA Ve•= 5.0 V 
Ve, (sat) Collector Saturation Voltage 0.35 Volts le= 1.0 mA la= 0.1 mA 
v,. (on) Emitter-Base On Voltage 0.7 Volts le= 0.1 mA Ve,= 5.0V 
leoo Collector Cutoff Current 10 nA 1, = 0 Vea= 25 V 
leoo (85°C) Collector Cutoff Current 1.0 µA 1. = 0 Veo = 25 V 
leEO Collector Cutoff Current 10 nA la= 0 Ve,= 5.0 V I 
IEBo Emitter Cutoff Current 10 nA le= 0 v,a = 5.0 v 
Ccb Collector-Base Capacitance 6.0 pF 1. = 0 Vea= 10 V 
h,. High Frequency Current Gain (f = 20 MHz) 3.0 15 le= 1.0 mA Ve•= 5.0V 
h,. Small Signal Current Gain (f = 1.0 kHz) 150 1000 le= 1.0 mA Ve,= 5.0 V 
hie Input Impedance (f = 1.0 kHz) 3.5 30 kohms le= 1.0 mA Vee= 5.0V 
hoo Output Conductance (f = 1.0 kHz) 40 µmhos le= 1.0 mA Vee= 5.0V 
h,. Voltage Feedback Ratio (f = 1.0 kHz) 800 x10·• 
BVeoo Collector to Base Breakdown Voltage 30 Volts 
Ve'° (sust) Collector to Emitter Sustaining Voltage 

(pulsed, notes 4 and 7) 
25 Volts 

BVEBo Emitter to Base Breakdown Voltage 5.0 Volts 
c.b Emitter-Base Capacitance 6.0 pF 
NF Narrow Band Noise Figure (f = 1.0 kHz) 4.5 dB 

NF Wide Band Noise Figure 4.5 dB 
(3.0 dB points @ 10 Hz and 10 kHz) 

TYPICAL ELECTRICAL CHARACTERISTICS 
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2N5254•2N5255•2N5256 
PNP LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• EXCELLENT V8E MATCH ••••• 3.0 mV (MAX.) AT 100 µA 
• TIGHT BETA MATCH •••••• 10% (MAX.) AT 100 µA 
• EXCELLENT VaE TRACKING ••• 10 µVf°C (MAX.) AT 100 µA FROM -40°C TO +85°C 
• HIGH BETA ••••••••••• 175 (MIN.) AT 1.0 mA; 150 (MIN.) AT lOOµA 
• LOW NOISE FIGURE •••••• 2.5 dB (MAX.) AT 1.0 kHz 
• LOW COST EPOXY PACKAGE 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 10 second time limit) 

Maximum Power Dissipation (Notes 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 
Vem Collector to Emitter Voltage (Note 4) 
Ve80 Emitter to Base Voltage 
le Collector Current 

-55°C to +125°C 
+125°c 
+260°c 

One Side 
0.8 Watt 
0.35 Watt 

Both Sides 
1.4 Watts 
0.43 Watt 

-40Volts 
-40Volts 
-5.0Volts 

50mA 

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

2N5255 2N5256 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. MIN. TYP. MAX. 

PHYSICAL DIMENSIONS 

.330 DIA 

.305 ---+----t 

.040 .260 
MAX. .120 

Seating L .....,..,~~..,.....---} 
Plane j 

UNITS 

6 Leads 00 0 oo~IN. 
.022 DIA 
.016 . 

.100 
Emitter---,~,.,__ 

Emitter 
Base 

--""'--Collector 

NOTES: AU dimensions in inches 
Package weight is 0.77 gram 

TEST CONDITIONS 

DC Current Gain Ratio (Note 5) 

Base-Emitter Voltage Differential (Note 6) 

Base-Emitter Voltage Differential Change 

1.0 0.9 1.0 0.8 le = 100 µA YeE = -5.0V 

VeE = -5.0V 

YeE = -5.0V 
J<Yae1-Yae2>J 
Ja(Yee1 -Vm>I 

Ja(Vse1 -VBE2)1 

ls1 -lsz 

aOs1 - ls2> 

(TA = -40°C to +25°C) (Note 6) 
Base-Emitter Voltage Differential Change 

(TA = +25°C to +85°C) (Note 6) 
Base Current Differential 

Base Current Differential Change 
(TA = -40°C to +85°C) 

Additional Electrical Characteristics on Pase 2 

NOTES: 

5.0 

1.3 
(20 µV!°C) 

1.2 
(20 µV!°C) 

80 

2.5 

3.0 
0.65 

(10 µV/°C) 
0.60 

(10 µV!°C) 

40 

2.0 

mV le= lOOµA 

mV le= lOOµA 

mV le= lOOµA 

nA le= lOOµA 

nA/°C le= 100 µA 

Vee= -5.0V 

Vee= -5.0V 

Vee= -5.0V 

*Planar is a patented Fairchild process. 

(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 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 hFE readings is taken as hrn for purposes of this ratio. 
(6) Absolute values. 
(7) Pulse Conditions: length= 300 µs; duty cycle= 1%. 

FAIRCHILCJ 

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

13-101 



FAIRCHILD TRANSl~TORS 2N5254 • 2N5255 • 2N5256 
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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. 

hFE DC Current Gain 70 175 le= 1.0 mA Vee= -5.0V 

hFe DC Current Gain 50 750 150 750 le= lOOµA Yee= -5.0V 

hFe DC Current Gain 90 le= 20µA Yee= -5.0V 
Vee( sat) Pulsed Collector Saturation Voltage (Note 7) -0.25 -0.25 Volts le= 10 mA Is= 0.5 mA 

Vse(on) Emitter-Base On Voltage -0.9 -0.9 Volts le= 0.1 mA Vee= -5.0V 

leso Collector Cutoff Current 10 10 nA le=O Ves = -30V 
lcso(85oC) Collector Cutoff Current 1.0 1.0 µA le= 0 Ves = -30V 
lern 
!EBO 
VBE(sat) 
hie 

hie 
hie 
hoe 
h,e 
BVeso 
VeeO(sus) 

BVEBO 
ccb 
ceb 
NF 

NF 

Collector Cutoff Current 10 10 nA Is= 0 Vee= -5.0V 
Emitter Cutoff Current 10 10 nA le =0 Ves = -4.0 v 
Pulsed Base Saturation Voltage (Note 7) -0.9 -0.9 Volts le= 10 mA Is= 0.5 mA 
High Frequency Current Gain (f = 20 MHz) 2.0 15 2.0 15 le= 1.0 mA Vee= -5.0V 
Small Signal Current Gain (f = 1.0 kHz) 70 900 175 900 le= l.OmA Vee= -5.0V 
Input Impedance (f = 1.0 kHz) 1.7 25 4.4 25 kfl le= 1.0 mA Vee= -5.0V 
Output Conductance (f = 1.0 kHz) 5.0 70 15 70 µmhos le= 1.0 mA Vee= -5.0V 
Voltage Feed back Ratio (f = 1.0 kHz) 1200 1200 x10-• le= 1.0 mA Vee= -5.0V 
Collector to Base Breakdown Voltage -40 -40 Volts le= lOµA le= 0 
Collector to Emitter Sustaining Voltage -40 -40 Volts le= 10 mA 18 = 0 

(pulsed, Notes 4 and 7) 
Emitter to Base Breakdown Voltage -5.0 -5.0 Volts le=lOµA le=O 
Collector to Base Capacitance 6.0 6.0 pF le= 0 Ve8 =-10V 
Emitter to Base Capacitance 16 16 pF le=O Ves = -0.5 v 
Narrow Band Noise Figure (f = 1.0 kHz) 3.0 2.5 dB le= lOOµA Vee= -5.0V 

B.W. =200Hz Rs= 10 kfl 
Wide Band Noise Figure 3.0 2.5 dB le= lOOµA Vee= -5.0V 

(3.0 dB points at 10 Hz and 10 kHz) B.W. = 15.7 kHz R5 = 10 kll 

THESE CURVES APPLY TO ALL TYPES 
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FAIRCHILD TRANSISTORS 2N5254 • 2N5255 • 2N5256 
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·f'PM·,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 

front surface to serve as wear-plate in direct contact with data tape thus minimizing cross

talk and the influence of stray light. 

Dimensions are compatible with standard one inch data tape; The FPM 7011 is in two sections 

to accommodate in-line mechanical sprockets. The FPM7012 is in one ,piece and includes a 

ninth phototransistor for sprocket hole detection. 

ABSOLUTE MAXIMUM RATINGS (Each Phototransistor) 

V CE Collector-Emitter Voltage 

V EC Emitter-Collector Voltage 

P Power Dissipation (25°C Ambient) 

TA Operating Temperature, Ambient 

T stg Storage Temperature, Ambient 

ELECTRICAL CHARACTERISTICS (25°C Each Phototransistor 

Symbol Characteristic 

(Note 1) 

Min. 

40 v 
5V 

75 mW 

-65°C. to +175°C 

-65°C to +200°C 

Max. Units 

PHYSICAL DIMENSIONS 

NOTES: All dimensions In' inches. 
Brass pl11te is common to all emitters. 
All holes on 0.100±.002 centers. 
Wmdows are nominal .051 diameter. 

Test Conditions 

V CEO(sust) Collector-Emitter Sustaining Voltage 40 Volts Ic 0.1 mA H ~ 0.1 µ.W/cm 2 

V CE(sat) Collector Saturation Voltage (Note 2) 0.3 Volts Ic 0.4 mA H 20 mW/cm 2 

1L-1 Light Current (Note 2) 0.8 mA VCE 5.0 v H 20 mW/cm 2 = 
1L-2 Light Current (Note 3) 1.0 mA VCE 5.0 v H 9.0 mW/cm 

2 

1L minfL max 
Matching Factor (Note 2 & 4) 0.67 1.0 VCE 5.0 v H 20 mW/cm 

2 

ID Dark Current 0.1 µ.A VCE 15 v H ~ 0.1 µ.W/cm 
2 

BVECO Emitter-Collector Breakdown Voltage 5 Volts Ic 0.1 mA H ~ 0.1 µ.W/cm 
2 

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 H:iO filter cell. This rejects wavelengths outside the 0.7 to 1.0 micron 
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) Matching factor=ratio of minimum to maximum light current between any sensors in the array. 

FAIRCHILCJ 
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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/cm2). 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. 
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DEFINITIONS 

Total incident radiant energy. Measu;i-ed in power per unit area. Symbol: H 

Incident irradiation of wavelengths which are visible to the human eye. Measured 
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. 
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SP10800 
NPN LOW-LEVEL, LOW-NOISE DUAL TRANSISTOR 

DlFFUSED SILICON PLANAR':' TRANSISTOR 

• TWO DEVICES IN 0.125 X 0.250 INCHES FOR HIGH DENSITY PACKAGING 
• HIGH GAIN ••••••••• hFE = 60-600 AT 10 µA 

• • • • ••••• hFe = 100 (MIN) AT 100 µA 
• BREAKDOWN VOLTAGE ••• LYeeo = 45 V (MIN) 
• LOW NOISE •••••••• NF = 4.0 dB (MAX) • 1 kHz AND WIDE BAND 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering, 60 second time limit) 

Maximum Power Dissipation (Notes 2 and 3) 
Total Dissipation at 25 ° C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
Yeso Collector to Base Voltage 
YeEO Collector to Emitter Voltage (Note 4) 
VEso Emitter to Base Voltage 

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

One Side 
1.75 Watts 
0.25 Watt 

Both Sides 
3.5 Watts 

0.350 Watt 

45 Volts 
45 Volts 
6.0 Volts 

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

SYMBOL CHARACTERISTICS MIN. MAX. UNITS 

hFe DC Current Gain 60 600 

hFe DC Current Gain 100 

hFe DC Current Gain 150 

hFE(-55°C) DC Current Gain 15 

VeE(sat) Collector Saturation Voltage 0.35 Volts 

V0 E(sat) Collector Saturation Voltage 1.0 Volts 

VsE(sat) Base Saturation Voltage 1.0 Volts 

hfe High Frequency Current Gain (f = 30 MHz) 2.0 

leso Collector Cutoff Current 10 nA 

le80(150°C) Collector Cutoff Current 10 µA 

IEso Emitter Cutoff Current 10 nA 

lcEo Collector-Emitter Cutoff Current 10 nA 

Additional Electrical Characteristics on page 2 
Notes on page 2 
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PHYSICAL DIMENSIONS 
in accordance with 

JEDEC (T0-89) outline 

070 
035 030 
005 l .006 
L_ ::C=:J=:-----' __J 003 - -----'.:f! 

CONNECTION DIAGRAM '2=y E2c::;, ~C2 

E1c;:J ~Cl 

•1= 

NOTES: All d1mens1ons in inches 
Leadsaregold-platedkovar 
Package weight is .09 gram 

TEST CONDITIONS 

le= 10 µA Yee= 5.0V 
le= 100 µA Yee= 5.0V 

le= 1.0 mA Vee= 5.0V 

le= 10 µA VeE = 5.0V 

le= 1.0 mA Is= 0.1 mA 

le= 10 mA Is= 1.0 mA 

le= 10 mA Is= 1.0 mA 

le= 0.5 mA VeE=5.0V 

IE= 0 Yes= 45V 

IE= 0 Yes= 45V 

le=O VEB = 5.0 v 
18 = 0 VeE=5.0V 

*Planar is a patented Fairchild process. 
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FAIRCHILD TRANSISTOR SP10800 

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

. . 
·(l) Thes11. rat/rigs are ·l.jmiting values above .which the serviceability of any individual semiconductor device may be impaired. 
(2). l:hjlse ar, steady .. siate Ii.mils. the ·factory should ba consulted on applications involving pulsed or low duty cycle operations. 
(3) .. Ji'hi>.se ra#ngs give i maximum junction temperature of 200°C and junction to ambie.nt thermal resistance of 700°C/Watt (derating factor of 1.42 mW!°C) for one side; SOO"C/ 
. ;: Waif(deniting· factqr of i;o mW!°C) {or.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 
' · iilf zo· mwi • C) ·for· both sides~· . · · 
t4fRatings refer !<(a ~igti·current·point where. collector to emitter voltage is lowest. For more information send for Fairchild Publication APP-4/2. 
'(5) Pulse· Conditilias: 1e,\gth ;.;. 300. µs; quty cycle= I%. 

t' ,, \•• 'f . . ' 
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SP10801 
NPN LOW-LEVEL, LOW-NOISE DIFFERENTIAL AMPLIFIER 

DIFFUSED SILICON PLANAR TRANSISTOR 

GENERAL DESCRIPTION 7 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 

Operating Junction Temperature 

Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation (Notes 2 and 3) 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

One Side 

1.75 Watts 

0.25 Watt 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximum 

Both Sides 

3.5 Watts 

0.35'0 Watt 

45 Volts 

45 Volts 

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 IC 100 µA VCE 5.0 v 

hFE2 

I v BE 1 - v BE 2 I Base-Emitter Voltage Differential 5.0 mV IC 100 µA VCE 5.0 v 

I v BE 1 - v BE 2 I Base-Emitter Voltage Differential 10 mV IC 10 µA VCE 5.0 v 

I v BE 1 - v BE 2 I Base-Emitter Voltage Differential 10 mV IC 1.0 mA VCE 5.0 v 

j Mv BE I - v BE 2> I Base-Emitter Voltage Differential Change 1.6 mV IC 100 µA VCE 5.0 v 
(TA= -55°C to +25°C) 

1-"<v BE 1 - v BE 2> I Base-Emitter Voltage Differential Change 2.0 mV IC 100 µA VCE 5.0 v 
(TA = +25°C to +125°C) 

NF Wide Band Noise Figure (Note 8) 4.0 db IC 10 µA VCE 5.0 v 

NF Narrow Band Noise Figure (Note 7) 4.0 db IC 10 µA VCE 5.0 v 

Additional Electrical Characteristics on page 2 

l=AIRCHILCJ 
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FAIRCHILD TRANSISTOR SP10801 

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

Symbol Characteristic Min. Max. Units Test Conditions 

hFE DC Current Gain 60 600 IC 10 µA VCE 5.0 

hFE DC Current Gain 100 IC 100 µA VCE 5.0 

hFE DC C.urrent Gain 150 IC 1.0 mA VCE 5.0 

hFE("55°C) DC Current ·pain 15 IC 10 µA VCE 5.0 

VCE(sat) Collector Saturation Voltage 0.35 Volts IC 1.0 mA IB 0.1 

V CE(sat) Collector Saturation Voltage 1.0 Volts IC 10 mA IB 1.0 

VBE(sat) Base Saturation Voltage 1.0 Volts IC 10 mA IB 1.0 

hfe High Frequency Current Gain 2.0 IC 0.5 mA VCE 5.0 
(f = 30Mc) 

ICBO Collector Cutoff Current 10 nA IE 0 vce 45 

ICB0(150°C) Collector Gutoff Current 10 µA IE 0 VCB 45 

IEBO Emitter Cutoff Current 10 nA IC 0 VEB 5,0 

Iceo Collector-Emitter Cutoff Current 10 nA IB 0 VCE 5.0 

Cobo Output Capacitance 6.0 pf IE 0 Vea 5.0 

cibb Inpu~ Capacitance 6.0 pf IC 0 VEB 0.5 

BVCBO Collector-to-Base Breakdown Voltage 45 Volts IC 10 µA IE 0 

vCEo(sust) . Collector-to-Emitter Sustaining Voltage 45 Volts IC 10 mA IB 0 
(Notes 4 and 5) 

BVEBO Emitter-to-Base Breakdown Voltage 6.0 Volts IC 0 IE 10 

h. Input Resistance (f = lKc) 3.5 KOhm IC 1.0 mA VCE 5.0 
ie 

h Output Conductance (f lKc) 5.0 30 µmho IC 1.0 mA VCE 5.0 oe 

hob Output Conductance (f lKc) 1.0 µmho IC 1.0 mA VCE 5.0 

hib Input Resistance (f = lKc) 25 32 Ohm IC 1.0 mA VCE 5.0 

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 l.43mW/°C) for or., 
side; 500 'C/Watt (de rating factor of 2.0 mW/°C) for both sides. Junction-to-case thermal resistance of l00°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 µ.sec; duty cycle= 1%. 

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

(7) f l Kc; RS = 10 Kfl; Power Bandwidth of 200 cps. 

(8) f = 10 cps to 10 Kc; RS= 10 Kfl; Power Bandwidth of 15.7 Kc. 
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SP10810 
PNP DIFFERENTIAL AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSISTOR 

;GENERAL DESCRIPTION - The SP 10810 is a double diffused silicon PNP Planar epitaxial 

transistor in the JEDEC T0-89 outline, It is designed as a high-frequency, low noise, 

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 

Maximum Voltages 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

One Side 

1.5 Watts 

0,25 Watt 

-65°C to +200°C 

+200°C Maximum 

+300°C Maximum 

Both Sides 

3.0 Watts 

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 

'TEl 

'TE2 

I VBEl - VBE2 I 
I t.(VBE 1 - VBE2) I 

DC Current Gain Ratio (Note 6) 

Base Emitter Voltage Differential 

Base Emitter Voltage Differential 
Change (TA = -55°C to +25°C) 

I t.(VBE 1 - V8 E 2) j Base Emitter Voltage Differential 
Change (TA = +25°C to +125°C) 

Additional Electrical Characteristics on paae 2 

NOTES: 

0.8 1.0 Ic 

5.0 mV Ic 

4.0 mV Ic 

5.0 mV Ic 

(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 coasuUed on applications involving pulsed or low duty cycle operations. 

1.0 mA VCE = -5.0 v 

1.0 mA VCE = -5.0 v 

1.0 mA VCE = -5.0 v 

1.0 mA VCE = -5.0 V 

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 700°C/Watt (deratlng factor of 1.42 mW /°C) 
for one side; 500°C/Watt (deratlng factor of 2.0 mW/°C) for both sides. Junction to case thermal resistance of 110°C/Watt(deratingfactorof8,5mW/"C) 
for one sl4e; 58°C/Watt (deratlng factor. of 17.2mW/°C) for both sides. · 

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

(5) Pulse conditions: length a 300 µ.sec; duty cycle " 1%. 

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

F.AI RC 1-11 LC 
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FAIRCHILD TRANSISTOR SP10810 

,: ., 

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

Symbol Characteristic Min. Max. Units Test Conditions 

v q:o(slist) - Collector to Emitter Sustaining -15 . Volts' Ic 10 mA 1a 0 
, .. Voltage (Notes 4 & 5) '<: 

avCBO Collector to Base Breakdown .:20 Volts Ic 10 µA IE 0 
Voltage 

BY EBO·· Emitter to' Base Breakdown -4.0 Volts Ic 0 IE 10 µA 
Voltage 

,hFE DC Pulse.Current Gain (Note 5) 35 1c 10 mA VCE .; -1:0 v 

iCBO. Collector Cutoff Current 10 nA IE 0 vca = -15 v 

VCE(sat) Collector Saturation Voltage -0.25 Volt Ic 20 mA 1a = 2.0 mA 

VBE(sat) Base Saturation Voltage -1.0 Volt Ic 20 mA 1a = 2.0 mA 

hfe High Frequency Current Gain (f = 100 Mc) 1.0 Ic 10 mA VCE = -10 v 
Cobo Outpuf Capacitance 10 pf IE 0 VCB = -10 v 

cibo Input Capacitance 10 pf Ic 0 VBE = 0.5 v 

ICBO(l50°C.i Collector Cutoff Current 25 µA IE 0 vca = -15 v 

<.;, ., 
·~ 
i 
"~ 
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SP108ll 
DUAL PNP HIGH-SPEED SWITCH AND RF AMPLIFIER 

DIFFUSED SILICON PLANAR EPITAXIAL TRANSl~TOR 

GENERAL DESCRIPTION - The SP 10811 is a double diffused silicon PNP Planar epitaxial dual 

transistorpackagedintheJEDEC T0-89 outline, It is designed as a high-frequency, low noise, 

general-purpose transistor. 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Tempera~ure 

Operating Junction ·Temperature 

Lead Temperature (Soldering, 60 sec time limit) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 

Maximum Voltages 

at 25°C Ambient Temperature 

Collector to Base Voltage 

Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 

One Side 

1,5 Watts 

0.25 Watt 

-65°C to +200°c 

+200°C Maximum 

+300°C Maximum 

Both Sides 

3.0 Watts 

0,35 Watt 

-20 Volts 

-15 Volts 

-4.0 Volts 

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

Symbol Characteristic Min. Max. 

VCEO(sust) Collector to Emitter Sustaining Voltage (Notes 4 & 5) -15 

BVCBO Collector to Base Breakdown Voltage -20 

BVEBO Emitter to Base Breakdown Voltage -4.0 

1TE 
DC Pulse Current Gain (Note 5) 35 

ICBO Collector Cutoff Current 10 

VCE(sat) Collector Saturation Voltage -0.25 

VBE(sat) Base Saturation Voltage -1.0 

hfe High Frequency Current Gain (f = 100 Mc) 1.0 

Cobo Output Capacitance 10 

cibo Input Capacitance 10 

ICB0(150°C) Collector Cutoff Current 25 

NOTES: 

Units 

Volts 

Volts 

Volts 

nA 

Volt 

Volt 

pf 

pf 

µA 

(1) These ratings are limiting values above which the serviceabll1ty of any individual semiconductor device may be impaired. 

Ic 

Ic 

Ic 

re 
IE 

re 
IC 

IC 

IE 

Ic 

IE 

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

Test Conditions 

10 mA 1a 0 

10 µA IE 0 

0 IE 10 

10 mA VCE = -1.0 

0 VCB = -15 

20 mA IB 2.0 

20 mA 1a 2.0 

10 mA VCE = -10 

0 VCB = -10 

0 VBE = 0.5 

0 VCB = -15 

(3) These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 700°C/Watt (deratlng 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 µsec; duty cycle = 1%. 

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