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High-Speed Power Transistors

File Number 216 2N4036, 2N4037, 2N4314

Medium-Power Silicon
P-N-P Planar Transistors

General-Purpose Types for Industrial and

Commerical Applications
B
Features: -

s Gain-bandwidth product (fr) = 60 MHz min.

TERMINAL DESIGNATIONS

u High breakdown voltages 3 € (CASE)
s Planar construction provides low noise and low leakage

® Low saturation voltages 02cs-21512

a High pulsed beta at high collector current

JEDEC TO-205AD
The 2N4036, 2N4037, and 2N4314 are doubled-diffused,
epitaxial-planar, silicon p-n-p transistors; they differ in
breakdown-voltage ratings, leakage-current, and saturation
characteristics, They are supplied inthe JEDEC TO-205AD
hermetic package.

These transistors are intended for a wide variety of small-
signal medium-power applications. With a minimum gain-
bandwidth product (fr} of 60 MHz, these devices provide
useful gain at high frequencies. In addition, the 2N4036 is
useful in high-speed saturated switching applications.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N4036 2N4037 2N4314
HUCBO ¢ e s vrneeetran e e e e ae st s ae s -90 -60 -90 '
Veev(sus)
VEE = H1.5V o it iinerinrieieiiotoiisenienennotnsasienrasnatnanontes -85 -60 -85 A
Veer(sus)

Ree<200Q2....... FR R R R T R -85 -60 -85 Vv
*Veeo(sus) e -65 -40 -65 Vv
*Vego ... ves -7 -7 -7 A
*lo. ... -1.0 -1.0 -1.0 A
L T L L LLEET R PRETRERTERAR -0.5 -0.5 -0.5 A
*Pr:

Te<25°C 7 7 7 W

- 1 — w

T, Ta>25°C ___ seeFig2 — ——— °C

Pulsed o SeefFig ! °C
L T T RRACRECECELELAARERRR -65 to 200 °C
*T. (During soldering):

At distance = 1/16 in. (1.58 mm)

from seating plane for 108 MaX....vauveeverreereececnenrennnnres 230 °C
* in accordance with JEDEC registration data format (JS-6 RDF-1 2N4036; JS-9 RDF-2 2N4037, 2N4314).
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ELECTRICAL CHARACTERISTICS, at Case Temperature (Te) = 25°C unless otherwise specified ‘

TEST CONDITIONS LIMITS
VOLTAGE |CURRENT
CHARACTERISTIC Vde mA dc 2N4036 2N4037 2N4314 UNITS
Vee | Vee | e Ig | Min. | Max. | Min Max. | Min. | Max.
] -90° - -01° | — -~ - - mA
(l:ggo -60° - -0.02 | — -0.26"| — |-0.25°] mA
Iceo -30 o - -0.5" - -5* — -5* HA
1 -85 1.5 — -100° | - _ — —
CTZX= 150°C 30 | 16 T ear | - - - -1 ™
leso 7 |0 - 01" | - = - — | mA
5 |0 — -002 | - -1 — -1 [y
V(BRICBO
ig=0 -0.1 g0 | - -60" | - -90° | - v
V(BRIEBO
Ig = 0.1 mA 0 - |7 - -7 - -7 - v
VCEy(sus) 1.5 |-100 gsb| — |-ec®! - | gsP| — v
VeeRflsus)
Rge< 200 © -100 -gsb | - -60b | - -g5b | — v
*| Vceolsus) 00| o [-esb [ — -a0b | - 650 | — v
+[ Vcelsat) 160 18] — -0.65 | — A4 | - 14 v
Vge -10 -150 - a4 | - 5 | - BN Y
*| Vpglsat! -150] -15] — -4 | - - - - v
-2 -150 20 | 200 - - - -
-10 -0.1 20 | - - - - -
I hee -10 -1.0 - - 15 - 16 | -
-10 1503 a0 | 140 50 | 250 50 | 250
-10 -5004 20 | - - ~ - -
“linget
f= 20 MHz -10 -50 3 - 3 10 3 10
ccb
1g=0,f=1MHz -10°* - 30 - 30° - 30" | oF
Cp 05| 0 - %0 [ - %0 |- %0 | pF
It -30 -1s0| -15] - 70 | - - - -
| ¢ -30 -150| -15| - 600 | - - - -
f -30 -150| -15f - 100 | - - - - ns
*{ ton -30 -1s0| -18] - 1o | - - - -
“1toFF -30 -150| -15{ — 700 | - - - -
Rguc - P 25 _ 25 |cw
RgJA - 165 . 165 - 165 | °C/W
1

2N4037, 2N4314).
Vce

o ®

Pulsed, pulse duration = 300 us, duty factor < 2%.

CAUTION: The sustaining voltages Veglsus), Vogrisush, and Vopylsus) MUST NOT be measured on a curve

tracer. They should be measured by the pulse method (Note ‘a’}.

#2N"-types in accordance with JEDEC registration data format (JS-6 RDF-1 2N4026; JS-9 RDF-2
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Loy wp wer Transistors

2N4036, 2N4037, 2N4314

CASE TEMPERATURE (T} =25°C .
(CURVES MUST BE DERATED LINEARLY NORMALIZED
WITH INCREASE IN TEMPERATURE} P
MULTIPLIER
50us
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Fig. 1 - Maximum operating areas for 2N4036, 2N4037, and
2N4314.
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Fig. 2 - Dissipation darating curve for 2N4036, 2N4037, and
2N4314.
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Fig. 3 - Typical dc beta characteristics for all types. Fig. 4 - Typical dc beta characteristics for 2N4037 and 2N4314.
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; High-Speed Power Iransistors y

2N4036, 2N4037, 2N4314

AMBIENT TEMPERATURE (Ta } +28°C AMBIENT TEMPERATURE (Ty de25°C [}
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Fig. 6 - Typical large-signal output characteristics for Fig. 6 - Typical smali-signal output characteristics for
2N4037 and 2N4314. 2N4037 and 2N4314.
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Fig. 7 - Typical output characteristics at Ta=—565°C Fig. 8 - Typical output characteristics at Ta=160°C
for 2N4037 and 2N4314.

for 2N4037 and 2N4314.

COLLECTOR-TO—EMITTER VOLTAGE {Vgg}=-10V
FREQUENCY (f)=20 MHz
AMBIENT TEMPERATURE (T4)225°C

AMPIENT TEMPERATURE (T )=25°C
UNLESS OTHERWISE SPECIFIED
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Fig. 9 - Typical transfer characteristics for 2N4037 and 2N4314. Fig. 10 - Typical small-signal beta characteristic for all types.
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Fig. 11 - Typical collector cutoff current vs. junction temperature

for 2N4036.
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Fig. 13 - Typical saturated switching times for type 2N4036.
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Fig. 12 - Typical saturation-voltage characteristics for 2N4036.
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Fig. 14 - Circuit used to measure swilching times for type 2N4036.
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Fig. 15 - Oscilloscope display for measurement of switching times.

119

0659 E-10

| =2-21

et e 44




