MAXIMUM RATINGS
PNP T NPN NPN PNB
Rating Symbol | 2NE416 zus:ﬂm 2N2439 | 2N3440 l;:[-t 2N3439 2N5415
Collectar-Emlttar Voltage Veeo 200 3 360 260 |
Collectar-Base Yoitage Veao 200 350 480 a0 Vdo 2N3440 2N5416
Emittar-Basa Valtage VEEO 4.0 6.0 7.0 7.0 Ve 3 Coliactar 3 Callactor
Bage Current g 0.6 Adc
Collector Currant — e 1.0 Ade 2 ]
Contlnuous Base Base
Total Davica Disslpation Pp 1 Ermitter 1 Ernitter
@ Ta = 26°C — 1.0 Watta
Derata shove 26°C — 57 mwWrC JAN, JTX, JTXV AVAILABLE
Total Devica Dissipatian P CASE 79-04, STYLE 1
@ Te = 25°C 10 B0 Watts TO-39 (TO.ZQEAD}
Darate gbove 25°C 57 28.8 mwrC
Tota! Device Dissipation Pp
@ Ta = 50°C 1.0 —_ Watts
Darate abova 50°C 6.7 — mWre
QOparating and Storage Ta Tetg —66 to +200 °C
Junction Tamperatura 3 A
Range 2 .
HIGH VOLTAGE AMPLIFIERS
THERMAL CHARACTERISTICS
2N5415 | ZN3435
Ch st Symhbol | ZNB416 | 202440 | Unit
‘Tharmal Resistance, Junction ta Cose Rajc 17.6 36 "oy
Therma! Reslgtanca, Junction to Ambisnt RaJa, 160 176 “CAY
ELECTRICAL GHARACTERISTICS {Ta = 26°C unless otherwise noted.}
Characteristic | Eymbhai I Min Max ! Unit
OFF CHARACTERISTICS
Collectar-Emittar Sustalning Voltegal1) VEEsus) Vde
{ic = BQ mAde, Ig = 0] 2N5418 200 _—
2ME416 300 _
2N3439 360 —
2N3440 260 -—
*“Collactor Cutoff Currant IcED uAde
[VcE = 300 Vde, Ig = 0} 2N3439 - 20
[Vee = 200 Vde, [g = 0} 2NJ440 - 50
#Collector Cutoff Current IcEX phde
(Vog = 450 Vde, Vgg = 1.5 Vdc) 2N3433 _ £00
(Vcg = 300 Vde, Vag = 1.5 Vdo) 2N3440 — 500
Callector Cutoff Current leso pAde
(Ve = 178 Vdo, Ig = Q) ZNB41S — 50
(Vee = 280 Vde, Ig = Q) 2NB418 — 50
Ve = 360 Vde, Ig = 0j 2N3438 - 20
{VcR = 260 Vdo, Ig = 0} 2N3440 — 20
Emitter Cutoff Currant [EBD whda
{VER = 4.0 Vde, Ip = 0) 2NB41B - 20
{VEg = 6.0 Vde, Ip = 0} 2NB418, 2N34389, 2N3440 - 20
ON CHARAGCTERISTICE(1)
DLC Currant Galn hgg _
{ig = 2.0 mAdo, Vg = 10 Vde) 2N3438 30 —
“{ig = 20 mAde, Vog = 10 Vde) 2N3439, 2N3440 1 160
*{ip = B0 mAde, Vog = 10 Vde) 2NG415 3o 160
2N54A16 a0 120
Collector-Emitter Saturation Voitage VCE(sat) -_ 0.5 Vde
{ic = 50 mAde, Ig = 4.0 mAdc) 23439, 2N3440
Base-Emitter Saturation Yoltage VBE(sat} —_ 1.3 Vds
{ig = B0 mAdc, |g = 4.0 mAdc) 2N3439, 2N3440

*indicates Data In Additlan to JEDEC Requirements,
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2N3439, 2N3440 NPN / 2N5415, 2N5416 PNP

ELECTRICGAL GHARAGCTERISTICS (continued) {Ta = 26°C unless otherwlse noted.}

| Charactaristic [ symbot | Min Max | unit |

SMALL-SIGNAL CHARACYERISTICS

Current-Gein — Bandwldth Product T 16 -_ MHz
{ig = 10 mAde, Yog = 10 Vdeo, f = 5.4 MHz} 2N3433, 2N3440

Qutput Capacitance Cabo pF
{Vcr = 10 Vdg, IE = 0, f = 1.0 MHz) 2N5416, 2NB418, — 15

2N3439, 2N3440 _ 10

Input Capacitance Cibo — 75 pF
{(VEg = 5.0 Vde, Ip = 0, f = 1.0 MHz)

Small-Signal Currant Galm hre 25 — -
(lg = 6.0 mAde, Vog = 10 Vdo, f = 1.0 kHz)
{lg = 10,0 mAds, Veg = 10 Vdo, f = 5.0 MHz) 2N6418, 2NB416

Raal Part of Input Impedance Raihjg) —_ aco Ohms
{(Vcg = 10 Vde, I = 5.0 mAde, f = 1.0 MHz}

{1) Pulse Test: Pulse Width =< 300 zs, Duty Cycle < 2.0%.
CAUTION: The sustalning voltage must not be measured on a qurve tracer. {Sea Flg. 15.)

Y= 10 5
Buly Cycles = 1.02
g=10ns

FIGURE 1 — SWITCHING TIMES TEST CIRCUIT

e
g
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For tgq and tp, D1 s discannactad
and Vg = 2,0V

Far PNP tast circuit,
raverse all polaritias
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FIGURE 2 — TURN-ON TIME
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2N3439, 2N3440 NPN / 2N5415, 2N5416 PNP

FIGURE 4 — CURRENT-GAIN — BANDWIDTH FRODUCT FIGURE B - CAPACITANCE
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FIGURE 6 — THERMAL RESPONSE
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FIGURE 7 — ACTIVE-REGION SAFE OPERATING AREA
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- 2N3439, 2N3440 NPN/ 2N5415, 2N5416 PNP

FIGURE & — POWER DERATING
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FIGURE 10 — COLLECTOR SATURATION REGION
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2N3439, 2N3440 NPN / 2N5415, 2N65416 PNP
FIGURE 11 — “ON" VOLTAGES
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FIGURE 12 — TEMPERATURE GOEFFICIENTS
08 LA L T T T T TTTT T T 1] —
_ “APPLIES FOA Ig{Ig < hEE/S o |- *AFPLIES FOR kp/lg < hpe/S T 1 1 >
g4 HHHH S s Lt L] 260t 15006 gttt
Z *8yg FOR VCE(sat) 2596 to 18095 - x BYE For VCEfat) | »
w ¢ - 5 == 5596 ta 259€
£ Tt w
w 1 o
o g4 -650C: to 259C—| = g4
u ™)
o 3
2 08 w -G8
™ o=
& 2
E-u % -1.2
=
I m—— = Lot
15 FOR 3.
% v ! IV?EI e il '; 16 tya for VRE
é.u,‘ I = .20 l
20 30 5070 10 0 %0 &6 70 W0 200 136 5070 10 w3 607000 X
1. COLLEGTOR CURRENT {mA} I, COLLECTOR GURRENT (A}
FIGURE 13 — COLLECTOR GUTOFF REGION
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2N3439, 2N3440 NPN / 2N5415, 2N5416 PNP
FIGURE 14 — BASE CUTQFF REGION
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FIGURE 16 — CIRCUIT USED TO MEASURE SUSTAINING VOLTAGES
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