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2N6671, 2N6672, 2N6673

5-A SwitchMax

Power Transistors

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

Features:

w High-temperature parameters guaranteed

m Fast switching speed

B High voltage ratings:
Veex = 350 V to 450 V

® Low Vce(sat)atlc=5A

Applications.

. Off-line power supplies
m High-voltage inverters

File Number 1090

TERMINAL DESIGNATIONS

C
E { FLARGE)

92Cs- 27518

JEDEC TO-204AA

m Steel hermetic TO-204AA package ® Switching regulators

The RCA-2N6671, 2N6672, and 2N6673°® SwitchMax ser-
ies of silicon n-p-n power transistors feature high-voltage
capability, fast switching speeds, and low saturation vol-
tages, together with high safe-operating-area (SOA) rat-
ings. They are specially designed for use in off-line power
supplies and ars also well suited for use in a wide range
of inverter or converter circuits and puise-width-mod-
ulated regulators. These high-voitage, high-speed tran-

*Formerly RCAB767, RCA8767A, and RCAB767B, respectively.

sistors are 100-per-cent tested for parameters that are
essential to the design of industrial high-power switching
circuits. Switching times, including inductive turn-off
time, and saturation voltages are guaranteed at 125°C to
provide information necessary for worst-case design.

The RCA-2N6671, 2N6672, and 2N6673 series transistors
are supplied in steel JEDEC TO-204AA hermetic packages.

MAXIMUM RATINGS, Absolute-Maximum Values:

*

Vcev
VEE= =18V eiriiriiinarainaiiaiins

Vegx (Clamped)
VBE =218V e e

Teupto289C ..ot
Tgabove 25°C, derate linearly  ...........

Tstg' T J e

L] TL
At distance £ 1/16 in. (1.68 mm) from

seating plane for 10smax.  .............

* |n accordance with JEDEC registration data.
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SwitchMax Power Transistors
2N6671, 2N6672, 2N6673
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS LIMITS
g::";fr\ﬁ; VOLTAGE [CURRENT | ,nge71 | 2nee72 | 2ne673 |uniTs
VeE r_vBE ic | tg]|Min] Max.| Min.| Max.|Min) Max.
Te=250C
450 | 1.5 —{ot | - - |-} -
| lcev 550 | —-1.5 - - - 101} - - mA
650 | —1.5 -1 - -1 -1 -1]o01
* 'EBO -8 0 - 2 - 2 — 2
*1 Veeolsus)® 022{ o0][300] - | 350 - [400] — vV
*I'hee 3 59 1040 | 10{ 40 [10] 40
*1 Vgglsat) 5a 1] -|16] -116] -] 16
* V (sat) 5 ! - ! - ! - !
CE ga al |2 | —f21-1|2 v
*I VeexP
(Clamped Egyp,) -5 5 1¢ |350| - |400| - |asO| -
L=170 pH, -5 |8 | 3e|200] - |250] - [s00| -
RBB=59
*Ts/p 75 6 T [ - 1 — |1 — s
*Theal 1=5 MHz 70 0.2 3 | 12 3 |12 |3 |12
fr 10 0.2 15160 | 156 [60 [15 | 60 | MHz
*] Copo f=0.1 MHz | 10 50 {300 | 50 [300 {50 | 300 [ pF
> tgd 5 1) -for1 | —for1|-]o1
*ltd 5 1] -{os5| - o5 ]|~ |05
*[rd 5 tlef - }25 | - ]25 {125
#{ 4d 5 1e|] —jo4 | —Jo4 |- |04
. s
te
V=125V,
L=170 uH, 5 1e| -~ |oa - 104 |- |04
Rc=25Q
Collector clamped
to VCEX
Tc = 1250C
. 450 | -15 N -1 -1-1-
2 |3 el I O el
* 1 Veglsat) 653 1 — 2 - 2 - 2 \%
* |t d 5 11— ]o8 ] - Jos8 |- o8
* e d 5 e | - 1[a - 14 |-1]4
* [d 5 te{ - |os | - |o8 |- |08
us
* IC
Vcc=125 Vv,
L=170 pH, 5 te |- los | - o8 |- o8
Rc=25
Collector clamped
to VCEX
+[Rgc | [T T T-Tarl —har]- Tiar Joew ]
* In accordance with JEDEC registration data. ¢ Vg value. e Ig, = _IB2'

8 pulsed: pulse duration = 300 us, duty factor <2%. d Vg = 125 V.t = 20 pis.
CAUTION: The sustaining voltage Vg lsus) p
and Vegy MUST NOT be measured on a curve tracer

15

3082 c-11




G E SOLID STATE OLE D W 3875081 0017012 0 WM 7 - 3-—/<

SDWRTRMEX Power Transistors

2N6671, 2N6672, 2N6673
ULSED OPERATION™
o LEEETE (MAX) PULSED
C (MAX.)
€ EECONTINUOUS
4 BC OPERATION 100 8
DISSIPATION- LIMITE!
2 H Vi x
< ::::: T = d‘( 2
L H HH ZRENOHENS
o =5 FOR SINGLE iR
CEL: G
=g NONREPETITIVE 3
=~ e6H PULSE
b
w
- % CASE TEMPERATURE (Tc)s 25°C
b (CURVES MUST BE DERATED LINEARLY
§ 2EE  WITH INCREASE IN TEMPERAT URE) 2
o X IE y e o |
o ]
[
4
Vceo (MAX) = 300V ( 2N6671
2 Vogo (MAX) = 380V ( 2NEB72 ) B
Veeo (MAX) = 400V { 2N6BT3 -0
00} t v 3 :
2 4 6 8| 2 4 6 8 2 4006 8 1
1 10 100 1000
COLLECTOR-TO-EMITTER VOLTAGE (Veg)— ¥ 920M-20979R1
Fig. 1 — Maximum operating areas for all types (Tc = 25°C).
* o
Ic (MAX.) PULSED EhaRE henaTion ]
SEEXC -(MAX.} t 10 s
© EECONTINUOUS 100 3
4 B¢ OPERATION 3
1SSIPATION- LIM|T!
5 e
= af 'S IR
z = ‘(
w [ = >
z = % FOR SINGLE Z
3 <= NONREPETITIVE 2\ =t
= PULSE ) =f:
Q CASE TEMPERATURE (T¢)e 100°C g
4 (CURVES MUST BE DERATED LINEARLY maangs
§ 0.1 [ WITH INCREASE IN TEMPERATURE} asmn|
4
Vcgo (MAX) = 300V ( 2NE67I )
2 Vogo (MAX) = 350V ( 2NE672 )
=
VeEQ (MAX) = 400V ( 2N6873 ienag
o0l SR M A Aediians
J 2 4 68} 2 4 68y 2 wds0e 5l

COLLECTOR-TO-EMITTER VOLTAGE { Veg— Vv
92CM-29980RI

Fig. 2 — Maximum operating areas for all types (T¢c =100°C).
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Swreamax rPower Transistors

2N6671, 2N6672, 2N6673
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Fig. 3 — Dissipation and Isp derating curves for Fig. 4 — Typical thermal-response characteristic
all types. for all types.
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Eloo. §> ] Tc *25°C
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o1 2 G \ 7 0 [ ' . 0
COLLECTOR CURRENT (Ig)—A COLLECTOR CURRENT (Ig)—A
92¢s~20982 5 i . 2e8-299030
Fig. 5 — Typical dc beta characteristics for all types. Fig. 6 — Typical collector-to-emitter saturation voltage

as a function of collector current for all types.
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ig. 7 — Typical base-to-emitter saturation voltage as Fig. 8 — Typi . .
; .8 — ical base-to-emitter voltage function
a function of collector current for all types. 9 yp e-to ter voltags as a functio

of collector current for all types.
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SSWNRTRMAX Power |ransistors

2N6671, 2N6672, 2N6673

CASE TEMPERATURE (Tg)s
Ig=~Igp*1A Y
Veg 128 Y
T l, -20,-1 . .
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COLLECYOR TO-EMI'TER VDU'AGE (ch)—v COLLECI’DR CURﬁENT(Ic)—A
aves 2asen secs-93rm
Fig. 9 — Typical output characteristics for all types. Fig. 10 — Typical saturated switching time

charactaristics for all types.

ASE TEMPERATURE {Tc)w125 *¢ [iiz CASE TEMPERATURE n‘cl-zs-c
i1, +-TpytIA EE
- Vee =125V

2048

g

]

TIME {te,4p.t, ) —ns

STORAGE TIME (tg)—pus
STORAGE TIME {14)=pus

CLAMPED- TURN-OFF, FALL ,AND RISE

o 2 4 5 6
COLLECTOR CURRENT (Ig)l—A COLLECTOR CURRENT (Ic)—A
szcs-25908m1 9es-25383M
Fig. 11 — Typical saturated switching time Fig. 12 — Typical saturated switching time
characteristics for all types. characteristics for all types.

CASE TEMPERATURE (Tc)s(23°cC
Igin1a

Igp7-24
vegr12s v T
15920

ALL,AND RISE

— ns

TIME {2, %.8%)

TIME (gt ) — nd

v

w
STORAGE TIME (1y)—pus

STORAGE TIME (ty}—ps

CLAMPED - TURN - OFF, FALL , AND RISE

CLAMPED- TURN-OFF, F/

o
COLLECTOR CURRENT (Ic)—A CASE TEMPERATURE (T¢)—*C
92¢5-29930R1 22Cs 2999101
Fig. 13 — Typlcal saturated switching time Fig. 14 — Typical saturated switching time
characteristics for all types. characteristics as a function of
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SwichMax Power Transistors

6 E SOLID STATE

2N6671, 2N6672, 2N6673
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0 102
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$208-29%92

Fig. 15 — Typical common-base input or output

capacitance characteristics as a func-
tion of collector-to-base voltage or
emitter-to-base voltage for all types.
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10% I¢ [PEAK)
92¢8-30389

Fig. 17 — Oscilloscope display for measurement of

clamped induction switching time (tc).

920830455

Fig. 16 — Maximum operating conditions for switching
between saturation and cutoff.
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Fig. 18 — Phase relationship between Input and output
currents showing reference points for
specification of switching times.
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ADJ FOR Ig)
v R = 25 A/30W
NON IND
170 uH swi
'z Ql, Q2 » 2N6354
¢ CURRENT Q3 » 283762
¢ PROBE 04,08,
N4933 S 1g CURRENT DRS40M 06,07 * CA3725 QUAD
000IuF=E <
2180 8 2470 04 PROBE TRANSISTOR
URDER [A0RST _Le ARRAY
'cC —
P4 E v 3a TEST |serre *THIS CONNECTION
woie K 233K " \IN3eol SHOULD BE MADE AS
22k VeLAMP CLOSE AS POSSIBLE TO
—AAA- L vg(cLame| * VCEXZFT COLLECTOR OF
0005 uF 22 A ™ TRANSISTOR UNDER TEST
2240 e 'églﬁ\r?zutzr(%?d“ss'm)
S
‘L NOTE. BATTERY SYMBOLS Ve , Vay :Va2:
esouF . V(cLAmP) INDICATE RIGOROUSLY FILTERED
* a1a gfe o VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
v Shon TO ACCOMODATE THE FAST ty AND ty TINES
° W -){_.Iv’o AND HIGH CURRENTS PRESENT IN THE CIRCUIT.
L’LZD»S Vgz = NOTE: SWI CLOSED FOR tr, 1, 1¢ SWIOPEN FOR t¢.
MIN ADJ FOR Tgp

FREQ= 500 Hz

92CM-30458

Fig. 19 — Circuit for measuring switching times.
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