———Numerical Index

2N992-2N1048C

2= MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
=|E = = = =
WE B S REPLACE- | PAGE | yer | P [ E| T, | Ve |Vee | B hee @lc | Veesan @l Bl |B
(S| MENT | NUMBER = g £ 2l |8 2|3
E @25°C | Z| °C | (volts) | (volts) [ Z | (min) (max) 3| (volts) E 3 5|3
997 [ G| P RFC| 6/M | A 75| 20 20 (R | 40 T.0M 50 | E
993 | G| P RFC| 67M | A| 75| 20 20| R| 40 1.0M 40| E| asmiT
2N994 ) G| P HSS | 200M | A 150 15 6.01 0] 451 140 10M | 0.18 10M
2N995 | S|P 8-61 | RFA| 360M | A [200| 20 15| o 35| 140 20mf 0.2 20M Loom | T
2N995A | S| | 283250 8-208 | RFA] 360M | A | 200 20 15] 0] 35| 140 20M | 0.2 20M 100M | T
IN996 | St P| 2N3248 | 8-204 | RFA| 360M | A | 200 15 12]0]| 35 20M | 0.3 60M tooM| T
2N997 | S| N AFA | 500M [A{175] 75 40|01 35 100% 1.6| 100M
IN998 | S| N spP | 500M | a| 200] 100 60| 0 1.2 50M | 1000 | E
2N999 | S{ N spp | 500M | A 200] 60 60| 0 1.6{ 100M
2N1000 | G{ N msa | 1som { A 100| 40 2510l 40 oM| 0.25] loom 7.0m| E
2N1003 || P RFA | 120M | A} 100} 35 20| U 10|E
IN100& | G| P vID | 120M [ A | 100| 35 20| U 10| E
2N1005 | S| N AFA | 150M |A | 175] 15 510 10| 25 0M| 0.6 oM
2N1006 | s| w AFA | 150M | A | 175| 15 15| 0] 25( 150 M| 0.6 10M
2N1007 | G| P LPA| 35W [C| 95| 25 20(0| 50 25| 1.0a! 1.0] 2.0a| 25|E| 60K|T
2N1008 | G| P 6-24 | AFA| 0.3W | C| 85| 20 15| R 0.25| 0.1A| 40|E
an1008a | ol » 6-26 | AFAf 0.3w |cl 85| 40 351 R 0.25{ 0.1A| 40|E
2N1008B | G| P 6-24 | AFA|0.3w |C| 85| 60 55 [ R 0.25| 0.1A| 40|E
2N1009 |G| P AFA | 0.4W [ c| 85( 35 35| R 0.25| 0.1a| 40|E| 7.5K|E
2N1010 | G| N arc| 20 [al| s5| 10 10]o
2N1011 | G| P 7-44 | LPA| 35w {c| 95] 80 80|s| 30| 75} 3.0a| 1.5| 3.0a| 20{E]| 5.0k|E
IN1012 |G| N MSA | 150M | A 100| 40 22 0| s0 100M [ 0.2] 1o0M 3.0M| E
2N1014 | G| P| 2N1552| 7-67 | LPa| 50w | c | 100| 100 650 20| s0| 4.0a| 0.8| 4.0a 0.5M| B
2N1015 | S| N| 2N3713| 7-125 | pms| 150w [c | 150 30 30|v| 10 2.0A| 1.5| 2.0A
INI0L5A [ S| N PMS | 150W | C | 150 | 60 60 | V| 10 2.0A 1.5] 2.0a
2N10158 | S{ N PMS | 150w | C | 150 | 100 100|v| Lo 2,0 1.5] 2.04
2n1015¢ | s | ™ PMS | 150w | C | 150 | 150 150 | v | 10 2.0A| 1.5] 2.0A
INIOL5D | S| N PMS | 150w | C [ 150|200 | 200|v| 10 2.0 1.5 2.0a
ONIOLSE | 5] N PMs | 150w | C | 150|250 | 250|v | 10 2.0A| 1.5| 2.0a
2NI915F | S| N PMS | 1504 | c [ 150|300 | 300|v| 10 2.0A| 1.5 2.04
2N1016 | S| N| 2w3713( 7-125 | PMs | 150w |C|150| 30 30|v| 10 5.0A | 2.5] 5.04
2N1016A | S| N pMs | 150W | €| 150 | 60 60| v| 10 5.0A| 2.5| 5.04
INICL6B | S| N PMS | 1508 | €] 150 | 100 wol|vi 10 5.0 2.5| 5.04
2n1016C | S| N PMS | 150W | C {150 | 150 150 | v | 10 5.0A| 2.5| 5.0a
2N1016D | S| N PMS | 150W | C | 150 | 200 200 V| 10 5.0 2.5| 5.04
2N10L6E | S| N PMS | 150W | C | 150250 | 250| V| 10 5.0A| 2.5{ 5.04
2NIOL6F | S| N PMS | 150W | C | 150 [ 300 | 300 | v | 10 5.0A| 2.5| 5.0
2N1017 | Gl P msal 150m |a| 85[ 30 wlol| 70 20M 2.6| 200M 15M | B
2n1018 | 6| p Mss| 200M | a|100| 30 6.0/ 0| 70 7om | 2.6] 200M 20M | B
281021 | G| P 7-46 | LPA{ 50w [cC| 95| 100 00| x| 23| 70| 1.0a| 1.0 s5.04
2N1021A | G| P| 2N1021| 7-46 | LPA| 150w | cC | 100 | 100 50/0| 30] 90| 5.0a]| 0.5{ 5.04 200K | T
2N1022 G|l P LPA 50W C 95| 120 120 X 23 70 5.0A 1.0 5.0A
2N1022a | G| P| 2N1022| 7-46 | LPA| 150w |cC | 100 | 120 5500 30| 90| 5.0a| 0.5] 5.0a 200K [ T
2N1023 | ¢l p| 2n3323|9-71 | RFA| 120M |4 | 100 40 40| 0| 20]175] 1.5M
2N1024 | S| P AFA[0.25W | A | 175 18 15| U 9.0|E| L.oM|B
2N1025 | S| P AFA[0.25W | A | 175| 40 350U 9.0l E| L.om|s
2N1026 | S| p AFA[0.25W | A [175| 40 35| U 18{E| 2.0 B
2N1027 | s P AFAfO.25W A 175 18 5|0 18| €| 4.0M| B
7N1028 | S| P AFA[0.25W | A1 175 12 00 90| E]| 7.2%| T
281029 | G| P| 2n1553 | 7-67 LPA| 90W | C|100{ 50 20l0! 20| 60 10A| 1.0 104
2N1029A | G| P| 2N1554| 7-67 | LPA| 90W |C|100| 60 30|0| 20| 60| 10a| 1.0 104
2N10298 | G| P| 2N1555| 7-67 | Lpa| 90w [cC|1loo| 90 60| 0| 20| 60 10A 1.0 104
2N1029C | G| P| 2N1356| 7-67 | LPA| 90W | C| 100 | 100 701 0| 20 60| 10A| 1.0 10A
2N1030 | G| p| 2N1557| 7-67 | LPA| 90w |cC | loo| 50 20| 0| 50{ 100 104 1.0 104
2N1030a | ¢f P| 2N1558| 7-67 | LPA| 90w |cC|100| 60 30] 0| 50( 100 04| 1.0 104
2N1030B | G| P| 2N1559 | 7-67 | LPA 100| 90 60] 0| 50} 100 104 1.0 104
2N1030C | G| P| 2N1560| 7-67 | LPA 100 | 100 701 0| 50 100 04| 1.0 104
281031 | G| P| 2NI553 | 7-67 | LPA| 90w |c|100| 50 30{s| 20| 60 10A 1.0 104 10|E| 2.0k[E
2N1031A | G| P| 2NI554{ 7-67 | LPA| 90W |C| 100| 60 40| s| 20| 60 104 1.0 104 10| E| 2.0k|E
2n1031e | ¢l p| 2n1555{ 7-67 | wpal oow lcl 10| 90 70)s1] 20l 60 10A 1.0 10a| 10| E| 2.0K|E
7N1031C| G| P| 2N1556| 7-67 | LPA| 90w | C [ 100 | 100 80 S| 20] 60 04| 1.0 T6A| 10| E| 2.0K] E
231032 | G| p| 281557 7-67 | tea| gow |[c|1o0| S0 30fs| 50} 100 104 | 1.0 104 25|E| 2.0k]E
2N1032A | G| P LPA| 90W | C| 100} 60 40| s| 50} 100 104 1.0 10| 25{E| 2.0¢k|E
2N1032B | G| P LPA| 90w | C] 00| 90 70|s| 50f100| 10A{| 1.0 104 25| E| 2.0R|E
2N1032C | G| P LPA| 90w |C| 100 100 80| s| 50| 100] 10| 1.0 10A] 25|E]| 2.0K|E
IN1034 S| P AFA | 250M | A | 160 | 50 40| 0 0.5| 8.oM| 9.0(E| 150k| B
2N1035 | sl P ara| 250M |al 160! 50 35| 0 0.4] s.om| “i8{ E| 200k| B
2N1036 | S| P AFa| 250M | A | 160 50 300 0.3] 8.om| 34| E| 300¢| B
2N1037 | s| p AFA| 250M | A | 160] 50 35| 0 0.5| 8.oM| 9,0l E| 150K| B
281038 | G| P| 2w2138| 7-78 | LPA| 20w |C| 95] 40 40|v| 20| 60| 1.0a| 0.25| 1l.0a| "i8[E| 8.0K| E
281039 | c| p| 2w2139| 7-78 | Lpa| 20w |C| 95! 60 60{v| 20| 60| 1.0a4| 0.25| 1.0a| 18] E| 8.0k|E
2N1040 | G| P| 2n2140|7-78 | 1pa| 20w [c| 95| 8o 80|v| 20] ea| 1T.oa| 0.25] 1.0a| 18| E| 8.0k|E
INLO41 | G| P| 2N214L| 7-78 | LPA| 20W | C| 95] 100 100V | 20| 60| 1.0A| 0.25| 1.0A| 18| E| 8.0K| E
052 {6l ey 2m2143( 7-78 | teal 20w |c {100l 40 sol vl 20! 60l 3.08| 0.75¢ 3.0a| 2.0l Bl 250k} T
IN1043 | G| p| 2n2144| 7-78 | veal 20w |c| 100! 60 60| vi 20| 60| 3.0a| 0.25| 1l.0a 250K | T
oN1044 | G| P| 2M2145{ 7-78 | Lea| 20w [c|1lo0f 80 80| v| 20| 60} 3.0a] 0.25| 1.04 250K | T
oN1045 | G| p| 2N2146|7-78 | tPa| 20w [c| 100|100 | 100|v| 20| 60| 3.0a| 0.25| 1.0a 250K | T
oN1046 | G| p| 2n2832| 7-91 | WPa| Sow | ¢ | 100| 100 50{ 0| 40 5.0A| 0.2 500M 15M| T
oN1046A | G| P 2n2832] 7-91 | WPA| 50w [ c | 100 130 50| 0| 40 5.0A] 0.4 5.04 15M| T
2N10468 | G| P| 2N2833| 7-601 | ®pA| Sow | c | 100 | 130 50{0| 20 104 0.4] 5.04 15M| T
2N1067 | S| N LeA| 4oW [c 200 80 12|36 | s00M| 7.5] 500M
INIO47A | S| N LPA| 40W | C|200] 80 80107 12136 | 500M| 7.5| SO0M 75K} E
2N1047B | 8| N LPA| 40w |c|200] 80 80| o] 12|36 | s00M| 2.0] 500m 125K | E
2N1047C | S| N LPA| 40w | C|[200] 80 800 12{36 | 500M| 1.0f 500M 125K | E
2N1048 | 8| N LPA| 40w | cC | 200/ 120 12136 | 500M| 7.5| 500M
2N10484 | S| N LPA| 40w [c|200] 120 120 0| 12] 36 s500M | 7.5| 500M 75k | E
2N1048B [ S| N LPA| 40W | C {200 120 120/ 0| 1236 | soom| 2.0| 3500M 125K | E
2N1048C | S| N LPA| 40w |C 200|120 1201 0| 1236 | 500M| 1.0| 500M 125K | E
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Multiple Devices ———

2N998 Ve = 60— 100V
Ic = 500 mA
2n999 ¢

Darlington amplifiers containing two NPN silicon an-

sﬂT\N nular transistors are designed for applications requiring

very high-gain, low-noise, and high-input impedance.

CASE 20(8)
(T0-72)

MAXIMUM RATINGS

Rating Symbol | 2N998| 2N999 | Unit
Collector-Emitter Voltage Vero 60 60 Vde
Collector-Base Voltage VcB 100 60 Vde
Emitter-Base Voltage VEB 15 Vde
Collector Current Io 500 mAde
Total Device Dissipation @ T, = 25°C Pp 0.5 Watt

Derate above 25°C 2.86 mw/°C
Total Device Dissipation @ T = 25°C Pp 1.8 Watts

Derate above 25°C 10.3 mwW/°C
Operating Junction Temperature TJ 200 oc
Storage Temperature Range Tstg -65 to +300 °c
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—— Multiple Devices
2N998, 2N999 (continued)

ELECTRICAL CHARACTERISTICS (1, = 25C uniess otherwise noted)

Characteristic Symbol l Min 1 Max J Unit J
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage* BvCEO(sus). Vde
(Ic = 30 mAde, Ig = 0) 60 -
Collector-Base Breakdown Voltage BVCBO Vde
(IC = 100 pyAdc, Ig = 0) 2N998 100 —
2N999 60
Emitter-Base Breakdown Voltage BVgpo Vdc
(Ig = 100.Adc, I = 0) 15 -
Collector Cutoff Current ICBO pAde
(Vep = 90 Vde, Ig = 0) 2N998 - 0.01
(Vep = 90 Vde, Ip = 0, T4 = 150°C) 2N998 — 15
(Vcp = 60 Vdc, I = 0) 2N999 — 0.01
(Ve = 60 Vde, Ig = 0, T =150°C) 2N999 - 10
Emitter Cutoff Current Irppo 1tAde
(Vg = 10 Vde, Ic = 0) — 0.01
ON CHARACTERISTICS
DC Current Gain* hpg* -
(Ic = 1 mAde, Ve = 5§ Vde) 2N998 800 —
(I = 10 mAde, Vo = 5 Vde) 2N998 1,600 8,000
(Ic = 100 mAdc, Veg = 3 Vdo) 2N998 2,000 -_—
(Ic = 0.1 mAde, Vg = 10 Vde) 2N999 1,000 —
(I = 10 mAde, Vo = 10 Vde) 2N999 4,000 —
(I¢ = 100 mAde, Vg = 10 Vdc) 2N999 7,000 70,000
(Ic = 100 mAde, Vo =10 Vde, T, = -55°C) 2N999 1,000 —
(Ic = 10 mAdc, Ve = 5 Vdc, measured 2N998 25 —
across each transistor within the device)
(IC = 10 mAdc, VCE = 10 vVdc, measured 2N999 25 —_
across each transgistor within the device)
DYNAMIC CHARACTERISTICS
Output Capacitance Cob pF
(Vgp = 10 Vde, Ig = 0, { = 140 kHz) 2N998 -— 30
2N999 — 20
Input Capacitance Cip pF
(Vg = 0.5 Vdc, Ic = 0, = 140 kHz) 2N998 — 50
2N999 - 10
Small-Signal Current Gain hee ot
(Ic = 1 mAde, Vcg = 5 Vde, f = 1 kHz) 2N998 1,000 —_
Noise Figure** NF»* dB
(I¢ = 0.1 mAde, Vo = 10 Vdc, Rg = 5 kohms, 2N998 —_ 6
f = 1 kHz, Bandwidth = 200 Hz)

*Pulse Test: Pulse Width = 300 ;:8, Duty Cycle = 1%
**Measured with constant current supply of 20 j:Ade connected to the emitter of the input transistor. {(See Figure 1)

FIGURE 1 — NOISE FIGURE TEST CIRCUIT

20 4A
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