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2N6686, 2N6687, 2N6688

25.A SwitchMax
Power Transistors

N-P-N Types for
Power Supplies and Other High-Voltage
Switching Applications

Features:

w High-temperature parameters guaranteed
B Fast switching speed

| Low Vce (sat)

m Steel hermetic TO-204AA Package

The RCA-2N6686, 2N6687, and 2N6688° SwitchMax ser-
ies of silicon n-p-n power transistors feature high-volitage
capability, fast switching speeds, and low saturation volt-
ages, together with high safe-operating-area (SOA) rat-
ings. They are specially designed for converters, inver-
ters, pulse-width-modulated regulators and a variety of
power switching circuits. These high-current, high-speed
transistors are 100-per-cent tested for parameters that
are essential to the design of high-power switching cir-
cuits. Switching times, including inductive turn-off time,
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JEDEC TO-204AA

and saturation voltages are 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 in
steel JEDEC TO-204AA hermetic packages.

J S —
*Formerly RCA Dev. Type Nos. TA9119A, TA9119B, TA9119C,

respectively.

MAXIMUM RATINGS, Absolute-Maximum Values:

Vgev
C\FBE = =18V
* Veex(Clamped)

PT
Tgupto 25°C
Tg above 25 °C, derate linearly
;gtg, TJ ............................

»

L
At distance » 1/18 in. (1,58 mm) from

seating plane for 108max. .....ocovverens

* in accordance with JEDEC registration data.
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SwitchMax Power Transistors
2N6686, 2N6687, 2N6688 .
ELECTRICAL CHARACTERISTICS T¢ = 25°C
TEST CONDITIONS LIMITS
CHARACTERISTIC VOLTAGE | CURRENT 2N8686 2N6687 2Ne68s  |UNITS -
Vde Adc
Vee Vee le le Min. | Max. | Min. | Max. | Min. | Max. .
N lcev 260 -1.5 - —_— - 50 — - - -—
280 | -1.5 — - - - — 50 - -
MA
300 | -15 - - - — - - - 50
o | leso — -8 0 - — 100 - 100 - 100
* | Veeo(sus)b - - 0.24 0 160 — 180 - 200 - | Vv
| hee 2 — 1a — 30 — 30 — 25 —
2 - 108 — 25 100 25 100 20 80
2 — | 208 | — - - - - 15 - -
2 — 258 — 15 — 15 - — -
* Vee(sat) — — 208 2 — — — - — 18
- — 258 | 25 - 1.8 - 1.8 — -
« | Vce(sat) - - 208 2 — —_ - - —_ 1.5 )
- - 258 | 25 - 15 — 1.5 — — v
. VeexP i
(Clamped Esp) — | -4 | 25 3 |20 | — | 280 | — | 250 | —
L =25 uH,
Res=10Q
Isp 18 — 11.1 - 1 — 1 — 1 = s
o el 10 | - 1 — | 4 | 20| 4 | 20| 4 | 20| —
f=5MHz
fr 10 - 1 — 20 100 20 100 20 100 | MHz
«| Cobo
{04 MHz 10¢ - - — 300 | 650 | 300 | 650 | 300 | 650 pF
< | td - -4 20 2 - - - — — 0.1
— -4 25 2.5 — 0.1 - 0.1 - -
+| td — -4 20 2 - — — - — 0.60
— -4 25 25 — joe0 | — | o060 | — -
o] td — -4 20 2e — — — — - 1.50
- -4 25 | 25¢ | — 150 | — 150 | — -
us
» [ td — -4 20 2e - — - - — | o025
— -4 25 | 2.5€ — | o025 — | o025 | — -
‘[t Vec=80V,
L=25uH,Rc<4Q, - -4 20 3e - - - - - 0.5
Collector clamped - -4 25 3e - 0.5 — 0.5 - -
to Veex
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Max Power Transistors

2N6686, 2N6687, 2N6688
ELECTRICAL CHARACTERISTICS (cont'd)
TEST CONDITIONS LIMITS
CHARAC- |VOLTAGE |CURRENT|
TERISTIC Vdc Adc 2N6686 2N6687 2N6688 UNITS
VeE lvBE I | ig Min.l Max. | Min. | Max. | Min. | Max.
Tg=125°C
260 | -1.56 — 0.5 ~ 1 - ~ -
*|lcev 280 | -1.5 -1 - - 0.5 -1 - mA
300|156 -1 - -1 - — 0.5
208 2| —-| — -1 - - 1.5
*| Veglsat sgalas | —| 18| -| 18] -| - v
20 2| -1 - - = - 0.8
*1| ¢ —
rd 4 25 |25 | — 0.8 - 0.8 - -
20 21 - - -1 - - 2.5
*® —
td 4155 |ose| - | 25| - | 28| - | - s
20 2 - - - — — 0.8
* —
. trd 4156 |2se| —| o8| - | o8| -| -
i *1 e
Vec=80V,
L=26 uH, —al20 | 3¢f - | - - | - -] os
Re<4, _alos | 3¢l -| o8] -| o08) -| -
Collector
' Clamped to
| VCEX
*WJC | 1o| ls | | —|0.875| — l0.875 - |0.875 |°c:/wJ
* |n accordance with JEDEC registration data. € Vg value.
a pylsed: pulse duration = 300 s, duty factor <2%. dVie =80V, 1,=20us
b GAUTION: The sustaining voitage Voggfsus) and Voex el =—lg
MUST NOT be measured on a curve tracer. 1 2
100 o= =
= tma PLSED PULSE OPERATION T
4ET¢ (MAX) CONTINUOU ;
_5{2N6686,2N 6687) >
= .
! TG (MAX] CONTINUOU
« =(2N6688) o =R
| 10k i
> 8= _ DC OPERATION e 3
H [~ DISSIPATION -LIMITED L
IE-] e a‘\’ 2 C
s B p
e FOR SINGLE
2 NONREPETITIVE
o = puse
o
o 8|
SESICAsE TEMPERATURE (Tg) » 25°C
=Z(CURVES MUST BE DERATED LINEARLY
SEWITH INCREASE IN TEMPERATURE)
E Veeo (MAX) = 160 V (2N6686!
22 Vego (MAX) = 180 V (2N6687)
o =E Vego(MAX) = 200 V (2N6688)
2t S0, T4 e 8 ¢ 4 ° Sono
COLLECTOR-TO-EMITTER VOLTAGE (Vggl—V 92CM-31481

Fig. 1-Maximum operating areas for all types (T = 25°C).
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Fig. 2 — Dissipation and ls,, derating curves for alf types.
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Fig. 4 — Typical dc beta characteristics for all types.
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Fig. 6 — Typical base-to-emitter saluration voltage
characteristic for all types.

SwRehMax Power Transistors

2N6686, 2N6687, 2N6688
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Fig. 3 — Typical thermai-response characteristic for all types.
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Fig. 5 — Typical collector-to-emitter saturation voitage
characteristics for all types.

CASE TEMPERATURE (T¢) = 25°C
COLLECTOR ~-TO- EMITTER VOLTAGE (Vegl e 10V
FREQUENCY = 5 MHz

‘SMALL-SIGNAL FORWARD-CURRENT TRANSFER
RATIO (heq

[] 2
COLLECTOR CURRENT (I¢!

A 92CS-31455
Fig. 7 — Typical small-signal forward-current transfer ratio
characteristic for all ypes (f = § MHz).
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2N6686, 2N6687, 2N6688
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Fig. 8 — Typical output characteristics for all types. Fig. 9 — Typical clamped turn-off time characteristics for all
types.
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Fig. 10 — Typical saturated-switching-time characteristics as a Fig. 11 — Typical saturated-switching-time characteristics at Tc =
function of collector current for all types. 125°C as a function of collector current for all types.
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Fig. 12 — Typical common-base input (C o) or output (Cobo) Fig. 13 — Maximum operating conditions for switching between
capacitance characteristic for all types. saturation and cutoff for all types.
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SwitchMax Power Transistors
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2N6686, 2N6687, 2N6688
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Fig. 14 — Oscilloscope display for normalized measurement of

Fig. 15 — Phase relationship between input and output currents
clamped inductive switching time (tc).

showing reference points for spscification of switching

times.
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ADJ FOR Igi
Q6 oo V8l R =40/30W
o8 AN NON IND
47 2w =
04
: 7 25 uH swi
- Q1, Q2 = 2N6354
I¢ CURRENT = 2N3762
K ] PROBE. J o2540M 4,05,
‘ 000l pF= IN4933 ¢ 1g CURRENT 06,07 = CA3725 QUAD
180 2470 Qoo PROBE evic TRANSISTOR
. Vaoer | vec as.Ls ARRAY
B TEST PECIFIEO T -
H - s *THIS CONNECTION
ing14 2 y Ui SHOULD BE MADE AS
22k VeLame ol CLOSE AS POSSIBLE T0
acLamp)| = VCEXZ COLLECTOR OF
av TRANSISTOR UNOER TEST
0005 uF
a LE2 % % KELVIN SENSING
244 CONNECTION
NOTE BATTERY SYMBOLS Vcc . Vay VBz:
50 uF Va(cLamp) IND'CATE RIGOROUSLY FILTERED
* VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
zoﬂ—_]_ TO ACCOMODATE THE FAST 1, AND 15 TIMES
o— 50 €0 AND HIGH CURRENTS PRESENT IN THE CIRCUIT
-——20,5 Vga = NOTE SWI CLOSED FOR tr, s, ¢ SWIOPEN FOR 1¢
MIN ADJ FOR Iy 92CM-31462
FREQ= 500 Hz
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Fig. 16 — Circuit for measuring switching times.
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