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25-A SwitchMax Power Transistors ®
N-P-N Types for Power Supplies and Other High Voltage

Switching Applications

Features:

m High-temperature parameters guaranteed
m Fast switching speed

8 Low Vce(sat)

The RCA 2NB686, 2N6687 and 2N6688e, RJHE686, RIHE687,
and RJH6688 SwitchMax series of silicon n-p-n power
transistors feature high-voltage capability, fast switching
speeds, and low saturation voltages, together with high
safe-operating-area (SOA) ratirigs. They are specially
designed for converters, inverters, pulse-width-modulated
ragulators and a variety of power switching circuits. These
high-current, high-speed transistors are 100-percent tested
for parameters that are essential to the design of high-
power switching circuits. Switching times, including
inductive turn-off time, and saturation voltages are
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guaranteed at 125°C as well as at 25°C, to provide
information necessary for worst-case design.

The 2N6686, 2N6687, and 2N6688 transistors are supplied
insteel JEDEC TO-204AA hermetic packages. The RJHG686,
RJH6687, and RJHE688 transistors are supplied in JEDEG
TO-218AC plastic packages.

sFormerly RCA Dev. Type Nos. TA9119A, TA9119B,
TA9119C, respectively.

RJH6686 RJH6687 RJM6688 2N6686 2N6687 2N6688
* Veev

Vee=-15V ..ot 260 280 300 260 280 300 \
* Veex (Clamped)

Vae=-15V 210 230 250 210 230 250 \
*Veeo cvviinininan. 160 180 200 160 180 200 v
"Veso c-viiiennnn 8 A

le(sat) ......... 25 25 20 25 25 20 A
B L 25 25 20 25 25 20 A

leme.ovnnnnn. 50 A
Y 8 A
< py

Te up to 25°C 200 w

Tc above 25°C, derate linearly ......... 1.6 1.14 w/ee
T To e e -65 to 150 -65 to 200 °C
T

At distance = 1/18 in (158 mm) from

seating plang for t0smax. ............ 235 °C

T
At distance = 1/8 in (3.17 mm) from
seating plane for 10smax. ............ 235 °C

* In accordance with JEDEC registration data (2N6686, 2N6687, 2N6688 only).
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< - .
i 2N6686, 2N6687, 2N6688
RJH6686, RJH6687, RJH6688
L ELECTRICAL CHARACTERISTICS T¢ = 25°C -
o~ 7—— 33 "/.b .
é TEST CONDITIONS - LIMITS
= .
n VOLTAGE CURRENT 2N6686 2N6687 2N6688 -
g CHARACTERISTIC Vdc Adc RJH6686 RJHE687 RJHE638 UNITS
~ Vee Vee Ic le Min. Max. Min. | Max. | Min. Max.
S b leay 260 | -1.5 — - - 50 - — — -
g 280 15 L. — — — - — 50 — - A
— 30 | -15 | — - - - | - - — | 50 | *#
= * ] leso — -8 0 _ —_ 100 — 100 - 100
* | Vceolsus)P — — 0.28 0 160 — 180 — 200 — v
I . hee 2 _ 18 — 30 _ 30 — 25 —
2 — 108 - 25 100 25 100 20 80
;P 2 - 208 — — - — — 15 —
fow 2 — 258 — 15 — 15 — — —
E * | Vee(sat) — — 208 2 - - - — _ 1.8
— - 258 | 25 — 1.8 - 1.8 - -
* | Veelsat) — — 208 2 — — — — — 1.5
— - 258 | 25 - 15 - 1.5 — —
. v
Veex®
& (Clamped Esyp)
< & - -4 25 3 210 | — | 280 | — | 280 | —
!:') L = 25 uH,
td Raa =10Q
1 Is,b
a 2N6686, 2N6687,
18 —_ 111 - 1 — 1 —_ —
g 2N6688 1 s
U RJH6686, RJHB687, 18 111 05 05 05 :
. RJHB688 ) ) ' '
= Thee
L‘J * te
10 - 1 - 4 20 4 -
o fo 5 MHz 4 20 20
P tr 10 — 1 — | .20 100 20 100 20 100 | MHz
=~ * Cobo
o 10¢ - — - 00
o = 0.4 MHz o 3 650 | 300 | 650 | 300 | 650 pF
= Tl owd — | 4 | 2 2 — =1 =1=171="1 0
- -4 25 25 — 0.1 - 0.1 - —
| td - -4 20 2 - — - — - 0.60
3 — -4 25 25 - 0.60 — 0.60 - —_
| hd — -4 20 2e — — - — — 1.50
— -4 25 | 2.5e — 1.50 — 1,50 — -
[ - 4 | 20 | 2¢ | — == < [ozs | *®
- -4 25 2.5 - 0.25 — | 025 — —
* te Vec =80V,
L=25uH. Re<40, - -4 20 3e — - — - — 05
Collector clamped — -4 25 3e — 0.5 — 0.5 — —_
to Vcex
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2N6686, 2N6687, 2N6688
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ELECTRICAL CHARACTERISTICS T¢ = 25°C

T-33-15

TEST CONDITIONS LIMITS -
VOLTAGE CURRENT 2N6686 2N6687 2N6688
CHARACTERISTIC Vde Adc RJHE686 RJH6687 RJHE688 UNITS
Vee Vee Ic Ig Min. | Max. | Min, | Max. | Min. | Max.
Icev 260 -1.5 - - - 0.5 - - ..— .- B
280 -1.5 — - — — - 0.5 - — mA
300 -1.5 — — — — — —_ — 0.5 N
Vee(sat) - - 208 2 - — - — —_ 1.5 v
— — 25a 2.5 — 1.5 — 1.5 — —
td — -4 20 2 — - - - - 0.8
— -4 25 2.5 — 0.8 — 0.8 — —
td - -4 20 2 - - - - - 25
— -4 25 2.5€ — 2.5 — 2.5 — —
td - -4 20 2 - - — - 0.8
— -4 25 2.5¢ - 0.8 — 0.8 — - m
te Vee =80V,
L=25uH,Re=4Q, - -4 20 3¢ — —_ — — - 0.8
Collector Clamped — 25 3e — 0.8 — 0.8 — -
to Veex *
Ric 2N66SS, 10 - 5 — — 0.875 - 0.875 — 0.875
2N6687, 2N6688 cC/W
Ré,c RJH6686,
RJHE687, RIHE688 10 — 5 — — 0.625 - 0.625 — 0.625
* In accordance with JEDEC registration data. € g value.
8 Puiged: pulse duration = 300 us, duty factor < 2%. dvee=80V,t, =20 us.
b CAUTION: The sustaining voltage Vceo(sus) and Vcex MUST NOT be @ lg, = -ls,.

measured on a curve tracer.
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Fig. 1 - Maximum operation areas of all types.
(Tc = 25°).
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z 2N6686, 2N6687, 2N6688
l RJH6686, RJH6687, RJH6688
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2N6686, 2N6687, 2N6688
RJH6686, RJH6687, RIH6688
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Fig. 14 - Maximum operating conditions for switching between Fig. 15 - Oscilloscope display for normalized measurements of
saturation and cutolf for all types. clamped inductive switching time (t.).
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