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High-Speed Power iransistors

2N6702, 2N6703, 2N6704 File Number 1187

High-Current, Si"con N'P'N TERMINAL DESIGNATIONS
VERSAWATT Transistors

E
Switching Applications c _—_,—-E[Tj c
Features: (FLANGE) O :%

» Fast switching speed at temperatures up to 125° Cc ——
n Low Vce(sat) . ——
» VERSAWATT plastic package TOP VIEW 8

JEDEC TO-220AB

RCA-2N6702, 2N6703, and 2N6704° epitaxial-base silicon
n-p-n power transistors which feature fast switching speeds,
low saturation voltages, and high safe-operating-area (SOA)
ratings. They are specially designed for converters, in-
verters, pulse-width-modulated regulators and a variety of
power switching circuits.

The 2N6702, 2N6703, and 2N6704 transistors are supplied
in the JEDEC TO-220AB (RCA VERSAWATT) plastic
packages.

*Formerly RCA Dev. Type Nos. TA9164A, TAQ164B, TA9164C,
respectively.

MAXIMUM RATINGS, Absolute-Maximum Values:

2N6702 2N6703 2N6704

140 160 180 A

80 110 130 v

7 v

5 5 4 A

7 A

10 A

5 A

TEUP L0 25°C 1 uuuininnannacaasnsiersrasssssrocasssassesces 50 w

Tc above 25°C ... . ....Derate Linearly 04 w/°C

L 1T R RELITEETE -65 to 160 °C
* T

At distance = 1/8 In. (3.16 mm) from seating plane for 10 s max.... 235 °C

*In accordance with JEDEC registration data.
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High Speed Power Transistors

2N6702, 2N6703, 2N6704

ELECTRICAL CHARACTERISTICS, at Case Temperature Tg= 25°C Unless Otherwise

Specified
TEST CONDITIONS LIMITS
CHARAC- VOLTAGE| CURRENT
TERISTIC V dc Adc 2N6702 | 2N6703 | 2N6704 JUNITS
VeelVBe | Ic tg |Min.|Max.|Min.] Max.|Min. | Max.
140 | -1.6 —t10| -1 - | -1-
*Icey 160 {—1.5 - =-1=-jw0o|-]-1 wA
180 |-1.5 -]l ~-1-1-=1]- 1100
140 |-1.5 - 1=t -1-1-
To=125°C 160 |-1.5 -t - 1- 1| -] -
180 | -1.5 -l -|-1-1- 1| mA
* 1o -71 0 —~ | 100] — | 100f — {100 BA
* |vogglsusib boa | o g0 | - [|110| — 130} - v
2 0.28 30| - |30 - | 30f - !
* lheg 2 4a -l =-1=-1-12)- l
2 5@ 20— 12] - |1~ ]
i
aloa | -|-1-{-1{—- 1|14
* |VeEbsat) 52 Jos | — | 15] - | 18] - | - ;
2@ loa |- -] -]-o7} V l
* |Voglsat) ga o5 | — | 08| — | 08] - | —
74 107 | - |16 -] 15— |15
Is/b 20 2.5 11— 11 - 1] - s :
* Hhgel :
0 6 MHz 10 05 10 | 40| 10| 40| 10| 40 :
f 10 0.5 50 | 200] 50| 200| 50200 | MHz i
3 '
*1C
obo c
= 0.1 MHz 10 50 | 150 | 50| 150} 50150 | pF i
4 o4l -l-1-1-1- 101
* d _ N . .
td 4V 5 los | - |oa|-foa]— |- :
% |pd REIEEE M. 0.25
r 5 06 | — |025]| — {026 — | — us
4 o4e| — | - |-} - - 1
* |¢.d - ¢
s 4 5 Jose| - | 1= 11-1-
4 o4e| - | - | -1 - |- |05
* d — o .
' 4 g5 |ose| — {osl—-los5]—- |~
* |Rguc 4 5 — | 28|~ 25)- |25|°cw
* |n accordance with JEDEC registration data. € Vep value.
a pylsed: pulse duration = 300 s, duty factor <2%. dVpc=70V,t,=20ps
b CAUTION: The sustaining voltage Vg lsus) MUST NOT 14 |B1 = —-|32.

be measured o-a curve tracer.
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High-Speed Power Transistors

2N6702, 2N6703, 2N6704

100 [CASE YEMPERATURE(TcY»25°C

8| (CURVES MUST BE DERATED
6| LINEARLY WITH INCREASE
N TEMPERATURE)
4
2
i PULSE OPERATION
< Ic (MAX.) PULSED
Lo H
o slLc (MAX) CONT = &)
o e D =
L °E LAY
z T = == 2)
W ?
g DC OPERATION XD
€  |pISSIPATION- LIMITED 7
(5]
s :
& ¥FOR SINGLE
£ NONREPETITIVE ™
W PULSE e
- —y 3, L
g ° L
o 6 e f;
== A
4 02
Ve (MAX )= 90V (2N6702)
2 Vgo (MAX.) =110 V(2N6703)
VeEo(MAX )= 130V(2N6704)
ol g P
2 4 6 2 4 3
) 10 0 2 * ° %00
COLLECTOR-TO-EMITTER VOLTAGE (Vog)— V
92Cs-31848

Fig. 1 — Maximunz, operating areas for all types
(Te=25Cl.

100, [ CASE TEMPERATURE (T¢)=100°C
o EEE pettr

4 =

PULSE OPERATION®
IL.c(MAX) PULSE

¢ EL:¢{MAX.)CONT:

‘é
%%

FOR SINGLE ;
NONREPETITIVE {51 EEL T e msanttove e Foumd et i e e
PULSE =

COLLECTOR CURRENT (I¢)-A
N
\cf‘
(S

T

Tg/p-LIMITED

2 Veeo (MAX) = 90 V (2N6702) E
B Vego (MAX)=110 V {2N6703) 33
{ Voo (MAX.)=130V(2N6704)

e
il
La

EEREIL
E:

t i

2 4- 6 8 2 4 EIOO 2

COLLECTOR-TO-EMITTER VOLTAGE (VCE) -V
92¢S-31849

g

Fig. 2 — Maximum gperating areas for all types
(Te=100C).
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High-Speed Power Transisiors

2N6702, 2N6703, 2N6704
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Fig. 3 — Dissipation and lg, derating curves for Fig. 4 — Typical thermal-response characteristic
all types. for all types.
A[COLLECTOR-TO-EMITTER VOLTAGE (Vgg}=2V T T THH mEENS
1g=I¢/to O ; H ; +
T T ;
P
w2 3 i1 ==
ot CASE TEMPERATU —— " T T
£ 1T 25°C I8, < H :
] N 3 e
2 ]
5 100- pr e o
8 < put H
@ z u}
woe 4 \\ & sHHT
. w & !
Z s 3 ; :
g § 6 =
o t t H
o 8 4 i 1t + H
< 2 -l | jat |
z -5 - 19/ T 1 H 1]
z 8 ; Iy T 1
o 17 1 T 1
'S 1 [2annng T T T 1 H
Q0 f9oammngianiise S
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6 © 02 04 05 08 1 2 14 16
oh z 4 868, 2 I COLLECTOR-TO-EMITTER SATURATION VOLTAGE [Veg (satl] -V
COLLECTOR CURRENT (Icl1—A gzcs-3aram 9205 ~31840
Fig. 5 — Typical dc beta characteristics for all Fig. 6 — Typical coll to-emitter
types. . voltage characteristics for all types.
?[1g=XIc/10 CASE TEMPERATURE (T )=26°C
COLLECTCR - TO-EMITTER VOLTAGE (Veg)=tOV 1
to l 35| FREQUENCY (f)s5NHz
a6 Saanax; R T
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0 0.4 08 12 1.6 2 64 [ 08 12
BASE-TO- EMITTER SATURATION VOLTAGE [Vgelsatl]-V COLLECTOR CURRENT {Icl-A gacs-3sa2
92C8 -3
Fig. 7 — Typical base-to-emitter saturation Fig. 8 — Typical smali-signal forward-current transfer ratio
voltage characteristic for &ll typés. characteristic for all types (f = 5 MHz).
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2N6702, 2N6703, 2N6704

CASE TEMPERATURE (T¢)=25°C 10 8 CASE TEMPERATURE ('rchzs'c'r
i I UHrH Te = Ic /102,16,
> 1 Vcc‘7°v e 20 ps
-
5 <oe
g e 2
g 7 oa
3 e =
[ o I 1,
E° 2 :
G e °
= < 02
e 3 g0z
© [ HEH o H e
2| @ T ¥
1 o e + “l
x T 1 tHH T
1T 13 BRI 1
2 4 6 8 10 12 0 ] 2 3 4 5 6 7 92CS-31844
COLLECTOR-TO-EMITTER VOLTAGE (Veg)-V COLLECTOR CURRENT{Ig)-A
92€5-31843 Fig. 10 — Typical saturated-switching-time charac-
Fig. 9 — Typical output characteristics for all types. teristicsas a fi i o‘! ] current
- for all types (T =25 C).
o8 CASE TEMPERATURE (T 1= 125°C J o (0%
3 Ip*Tc/10, g *1g, 3 ou ©
~ Vgg * 70V, 1p = 2043 H T
3 TH 58,
:;Gn Lot oL ¢
= A w¥ od —
221%
H 22 e =
= 50
=P 98 o
g §8
g s
< F1S Iy
o as loz
I} 250, Cabg
=0 ﬁﬁ &
H
2 e g2 4
o 55
w
S 10!
0 23 7 8 8
COLLEGTOR GURRENT (Tg1-A _,cc 31045 10 102 103
. ) o COLLECTOR-TO-BASE VOLTAGE (Vcgl—V OR
Fig. 11 — Typical saturated-switching-time charac- EMITTER-TO-BASE VOLTAGE (Vgg)—V  92¢S-31846
teristics as a function oc!’ collector current Fig. 12 — Typical cammon-base input (Cipol Or
for all types (Tp =125 C). output (Cyp,) capacitance characteristic
for all types.
ADJ FOR 18|
sa,2w VBl Rgr 15-208,10W

NON IND

Ql, Q2 = 2N6354
Ic CURRENT Q3 = 2N3762
PROBE Q4,0Q5,
1g CURRENT Q6,Q7 = CA3725 QUAD
00! puF '
0.001 p PROBE J- TRANSISTOR
DEVICE
UNDER veer = ARRAY-
TEST 70V T HTHIS CONNECTION
IN389I SHOULD BE MADE AS
CLOSE AS POSSIBLE TO
COLLECTOR OF
TRANSISTOR UNDER TEST
* % % % KELVIN SENSING
CONNECTION

NOTE. BATTERY SYMBOLS Vcc , Vi «Va2:
VB(CLAMP) INDICATE RIGOROUSLY FILTERED
¢ VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
20v[ TO ACCOMODATE THE FAST t, AND ¢ TIMES
[ Wy AND HIGH CURRENTS PRESENT IN THE CIRCUIT
L—l—— 20 uS Vg2 =
MIN ADJ. FOR Iy
FREQ= 500 Hz

92CM- 31847

Fig. 13 — Circuit for measuring switching times.
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High Speed Power Transistors

2N6702, 2N6703, 2N6704

YR90%

y=A-8B = X-Y 92CS-3038IR|

t, = B8-C y=Y-Z

tansition = X-W

NOTE: TRANSITION TIME
FROM 80% Ig‘ TO 80% 'Bz MUST

BE LESS THAN 0.6 us.

Fig. 14 — Phase relationship between input and
output currents showing reference
points for specification of switching
times.
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