File No. 562

Power Transistors

2N6178 2N6180
2N6179 2N6181

NG

Solid State
Division

Silicon N-P-N & P-N-P
Power Transistors

“Plastic TO-5" General-Purpose Types for
Large-Signal, Medium-Power Applications

Features:

Maximum area-of-operation curves

“Plastic TO-5"

ez

RCA types 2N6178, 2N6179, 2N6180, and 2N6181® are
silicon power transistors intended for large-signal, medium-
power applications in industrial and commercial equipment.

The 2N6178 and 2N6179 are triple-diffused silicon n-p-n
planar types. These types have features similar to the
popular 2N2102 plus higher collector-current ratings and
dissipation capability.

Types 2N6180 and 2N6181 (p-n-p complements of the
2N6178 and 2N6179, respectively) are double-diffused,
epitaxial-planar devices. These types have features similar to
the 2N4036 plus higher collector-current ratings and dissi-
pation capability.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE . ......... Vceo
COLLECTOR-TO-EMITTER VOLTAGE:
- With 1.5 volts (Vgg) of reverse bias - - . . . - VCEX
With external base-to-emitter resistance
(Rgg) = 10092, sustaining . . . . ..... VceR(sus)
With base open, sustaining . . ......... Vceolsus
*EMITTER-TO-BASE VOLTAGE - .. ... ...... VEBO
*CONTINUOUS COLLECTOR CURRENT . . . . ... Ic
*CONTINUQUS BASECURRENT . . .. ........ i
*TRANSISTOR DISSIPATION: P

At case temperaturesup to 25°C . . . . . . . ..

At case temperatures above 250C . . . . . . . . .

At case temperaturesup to 100°C . . . . . . ..

At case temperatures above 100°C . . . . . . ..
*TEMPERATURE RANGE:

Storage and operating (Junction) . . . ... ...
*LEAD TEMPERATURE (During soldering):

At distance >>1/32 in (0.8 mm) from

seatingplane for 10smax . .. .. ... .....

*In accordance with JEDEC registration data format JS-6/RDF-1.

Planar construction for low-noise and low-leakage characteristics
Low saturation voltage (2N6178, 2N6180)

High beta (2N6179, 2N6181)

Fast switching (2N6178, 2N6179)

“Plastic TO-5"" package with insulated mounting hole

TERMINAL CONNECTIONS
Lead 1 — Emitter
Lead 2 — Base
Lead 3 — Collector
Rectangular Metal Slug-Collector

In addition, these types utilize the new RCA-developed
“Plastic TO-5"" package. This plastic package has an insu-
lated mounting hole for ease of mounting and heat sinking
for optimum thermal contact.

® Formerly RCA Dev. Nos. TA7554-TA7557, respectively.

2N6179 2N6181 2N6178 2N6180
75 -75 100 -100 \%
75 -75 100 -100 v
65 -65 90 -90 \Y
50 50 75 -75 \Y
5 5 7 -7 \
2 -2 2 2 A
1 -1 1 -1 A
25 25 25 25 w
See Figs. 1,2, &3
10 10 10 10 w
See Figs. 3,4,&5
+————-65 to 150 ——p oc
- 230 > oc
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File No. 562 2N6178-2N6181

ELECTRICAL CHARACTERISTICS, at case temperature (T¢) = 250C, unless otherwise specified.

TEST CONDITIONS LIMITS
Dc DC
Type Type Type Type
INIT:
CHARACTERISTIC SYMBOL Voltage Current 2N6178 2N6179 2N6180 2N6181 UNITS
) (mA)
ves| Vce | VBE Ic Ig | Min.|Max. | Min.| Max.| Min.| Max.| Min.| Max.
80 - |os - - - - - -
Collector-Cutoff Current ) 60 - - - 105 - - - - 4A
With emitter open c8o -80 - - -1 - - [-05| - -
—60 | - - - - - - - | -05
60 ol - | 1 - -1 -1 - - -
A a5 ofl- |- -1} -|-1-| -
With base open ICEO _60 ol - _ B _ _ 1 _ _ mA
-45 of - - - - - -] -1 =1
100 -15 - 0.1 - - - - - -
O o ) 75| -1.5 - =1 =Joa| - -] - -
With base reverse-biased _100| 15 _ _ _ _ ~ | -01 _ _
IcEV -75| 15 - - - - - - - | =01 mA
70| -1.5 - |05 - - - - - -
*| With base reverse-biased 45| -15 - - - 105 - - - -
and T¢ = 100°C -70| 15 - - - - - |-05| - -
-45| 15 - - = - - - - |-05
-7 o - Jor | - =1 -1 -1 -1 -
. ) -5 0 - - - lo1 | - - - -
Emitter-Cutoff Current EBO 7 0 _ _ _ - _ {-04 _ _ mA
5 0 -l -1 -1-1-1 =1 =1-01
Emitter-to-Base Breakdown v 0 7 - 5| — - - - - v
Voltage (Ig = 0.1 mA) (BRIEBO 0 _ _ _ = 70 - 5| -
*| Collector-to-Emitter
Breakdown Voltage: -15 0.1 100 - 75 - - - - - v
With base-emitter V(BRICEV 15| —0a - | -] -1 - |00 - -7 -
junction reverse-biased
. ) wo| ol7s| - [so| - | - | -| -| -
With base open V(BR)CEO —100 ol _ _ _ |78 - | s - \
Collector-to-Emitter
Sustaining Voltage:
100 90 | - 65 | — - - - -
. to- a
Wlt_h exlerrfal base-to- VCER(sus) _100 _ _ _ _ | —e0| - _es| — A\
emitter resistance
(Rgg) =100 2
. 100 0| 75 - 50 - - - - -
a
With base open Vceolsus) _100 ol = _ _ _ || - _so| - \
* | Collector-to-Emitter 500 | 50y — |05 - o8 - - - -
Saturation Voltage Veelsat) -500 |-50| — - - - - |-0.7 — |-1.2 v
* | Base-to-Emitter Saturation Vg lsat) 500 | 50| — | 1.2 - |15 - - - - v
Voltage BE 500 |-s0[ - | - | - | = | = |-12] - |-15
Output Capacitance c 10 12 20 12 | 20 - - - - F
(At 1 MHz) obo -10 - | - | -] -]25| 40| 25| 40 P
4 50 - - 30| - - - - -
-4 -50 -1-1-1-1-1- 30 -
* | DC Forward-Current Transfer h 2 5000 30 |130 | 40 (250 - - - -
Ratio FE -2 —500b - | = | =1 -1 30| 130] a0 250
2 1000b 10| - -1 - - - - -
-2 —1000b| - - -1- 10 - - -
Second-Breakdown Collector Vee=
Current ¢, d Is/b 50 200 | - 200 [ — 1;0 - 1;0 - mA
(With base forward-biased) 50 1l -l r - -
. . 4 50 50 - 50 - - - - -
Gain-Bandwidth Product fr _a _50 - _ _ _ so| - so| - MHz
* | Magnitude of Common
Emitter, Small-Signal, Short- a4 50 5 - 5| — - - - -
Circuit Forward-Current hte 4 50 - - — | = 5| — 5| —
Transfer Ratio (f = 10 MHz)

Chart continued on page 3.
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2N6178—-2N6181 File No. 562
TEST CONDITIONS LIMITS
DC DC
Type Type Type Type
Ci UNITS
CHARACTERISTIC SYMBOL Voltage urrent 2NG178 2NB179 2N6180 2N6181
(v) (mA)
Ves|Vee | VBe | Ic Ig |Min.| Max. | Min.| Max. | Min. | Max. | Min. [ Max.
Saturated Switching Time: ch; s00| sol — 80 — | 80 _ R _ — o
(See Fig. 30 & 31) ton -500 | 50} — - - - - 100 - 100
Turn-on Time -30
Vee 500 so| - {800 | - 800 | - | - | -] - o
Turn-off Time toff s —500 | -50] — - -1 - - |1000! - |1000
Thermal Resistance:
- 5 - 5 - 5| - 5| oc/w
Junction-to-Case Rouc .
Junction-to-Ambient RoJa - | 156 - | 156 - 156 | - 156 | oCc/w
* In accordance with JEDEC registration data format JS-6/RDF-1. € Safe regions for fi d-bi are shown on Figs. 1,
2,4,and 5.

3 CAUTION: The sustaining voltages Vcglsus) and VcgR(sus) MUST

NOT be measured on a curve
b pulsed; pulse duration < 300

tracer.

s, duty factor <0.02.
N-P-N

d Pulsed: 0.4s, non-repetitive pulse.

P-N-P
10 i | T e T T T T
8| CASE TEMPERATURE (T¢) = 25° C =19, | CASE TEMPERATURE (T¢) = 250 C
(FOR T ABOVE 25° C, DERATE LINEARLY) (FOR Tc ABOVE 25° C, DERATE LINEARLY)
) PULSE OPERATION ¢
PULSE OPERATIO}
F— (FOR SINGLE NON- (FOR SINGLE NON-
. REPETITIVE PULSE) E REPETITIVE PULSE)
',:‘, ) I MAX.(CONTINUOUS) < ) Ic MAX.(CONTINUOU!
s DC OPERATIO! °
P o < DC OPERATION >
g (DISSIPATION—LIMITED) \ = (DSSIPATION~LIMITED)-
S g
- LR E -
] \ \ x °
G 2
2 @ G e
4 ° S
3 8
3 ?\ 3
o 4 < o i \
% ¢ P
S )\
5\
)
? VcEQ MAX. = 50 V=) ; v R
i CEQ MAX. = =50 V ]
CNei7) (2n6181)
VCEQ MAX. = 75V VeEQ MAX. = 75V
0.1 (2N6178) X _oa CEO2neig0)
1 ? ¢ LTS ? ¢ LTS \ ) 2 4 6 8 g 2 4 5 8 100
COLLECTOR-TO-EMITTER VOLTAGE (VCE) -V
assugR1 COLLECTOR-TO-EMITTER VOLTAGE (Vcg) -V s
Fig.1—Maximum  operating areas for Fig.2—Maximum  operating areas for
2N6178 and 2N6179 at T=259C. 2N6180and 2N6181 at Tp=259C.
N-P-N
=& | NOTE: CURRENT DERATING AT CONSTANT VOLTAGE E ‘ !
El .
G & | APPLIES ONLY TO THE DISSIPATION-LIKITED PORTIONS Ic MAX. (CONTINUOUS)
S | AND THE Iy - LIWTED PORTIONS OF MAXIAUM OPERATING AREA CURVES N
& | (FIG. 18 2). DO NOT DERATE THE SPECIFIED VALUE FOR Ic MAX. N
.PE < |
% g L =
& ° DC OPERATION
3L =] (DISSIPATION-LIMITED) N
e < E 1 R
= = z L
G&  H 1T T/ LIMITED w 3,
s & (2N6178,2N6179 g 2 | 2
3 2)
R g P CASE TEMPERATURE (T¢)=100°C B B
3E NN g
i Z, 7 E
£5 E
EXS HolgprLimiTed |- © /CEQ MAX =50V
== 4 . (2N6179)
Z £ s 1 (2N6180, 2N6181) »
O o T T VeEQ MAX.=75V
Ez IEENEEERERE|
W 5 TSN | (enei7e) 7T
o INEE NN ] 00! i 3
) 5 S0 75 150 ol 4 l 0 100
CASE TEMPERATURE (T¢)—°C COLLECTOR-TO-EMITTER VOLTAGE (Vcg) —V
2SSAIRI 92c5-19892

Fig.3—Derating curves
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for all types.

Fig.4—Maximum

operating areas

for

2N6178 and 2N6179 at T=100°C.



File No. 562

2N6178—-2N6181

P-N-P
3 T 117
IC MAX. (CONTINUOUS) 20
‘\ RETAN
CASE_TEMPERATURE CHANGE
< - s /(aTc)=25°C
i AN 0 NN A
K1 DC OPERATION N i
= (DISSIPATION-LIMITED) \- T \
- o =
& EA =z 5\\ N
g -2 <) 2
3 e g N N
« CASE TEMPERATURE (T¢)=100°C 2\ ] O X
S o ) 2 ;| 50°C
£ oy 3 AN N
3 \ g§ [ \ e N
9 E3 -]
o /CEQ MAXF-50V___1+] e \esec \
(2n6181) \ ! X N
Vceo MAX=-75v [ 3 H 08 100°C N \ ‘ \\
(2N6180) 98
-001 | (2N | 08 AN AN
~ot - -4 - - -6 'B-IO -2 - ‘8100 |°3 3 4 IJ‘ ,)5
COLLECTOR-TO-EMITTER VOLTAGE (Vog) —V NUMBER OF THERMAL CYCLES
cE 52C5-10893 92C5-19894
Fig.5—Maximum operating areas for Fig.6—Thermal-<cycling rating chart for all
2N6180 and 2N6181 at Tc=100°C. types.
] N-P-N
COLLECTOR-TO.ENITTER VOLTAGE (Veo) - 4V b COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = -4V
. —F P34 TR S E ERARLL: ik
- gastsssss! HH
! : e I
: o3 g
} i N
T E £
A i 1 w
C) IC S
E [EEEEE E o 5
w6 w ° w
& g Fo3saasss: ¥
I+ T 3 : 12 isaesss
Y 21320t Y : JF
B : 3 - ¥
1 x
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: : 1
0.4 .5 .6 7. 08 X] -04 -0 -0, -0. -0
BASE-TO-EMITTER VOLTAGE (Vgg)-V BASE.TO-EMITTER VOLTAGE (Vgg) -V
92CS~1500IRI 92¢5-15000RI
Fig.7—Typical input characteristics for Fig.8—Typical input characteristics for
2N6178 and 2N6179. 2N6180 and 2N6181.
N-P-N N-P-N
 CASE TEMPERATURE (Tg) =25°C | ; COLLECTOR-TO-EMITTER VOLTAGE (Veg) = 4V [ 2
HEan t : : ;
| jsesth
= e :
B o = : :
- 3 + F T :
08 5s: SHG
h 5 ::, 800 e S 153
o = H o
=1 Biit I = -
& g S
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g T E & 400
o i T 3
w :/ 1 3
2 _H 1171 'ASE CURRENT (T ¢
3 o2 200
/4t Tt
i i H |
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COLLECTOR-TO-EMITTER VOLTAGE ( Vegl—V

92CS-15006R1

Fig.9—Typical output characteristics for
2N6178 and 2N6179.

BASE-TO-EMITTER VOLTAGE (Vgg) -V
92CS-15003R|

Fig.10—Typical transfer characteristics for
2N6178 and 2N6179.
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2N6178—-2N6181 File No. 562

P-N-P P-N-P
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = -4V | -O7|CASE TEMPERATURE (Tc)=25°C [TEEFEIIILILT i
1T
06 Imi
T T
- :;: 11
0!
% _m o H
£ o £
o
= S [ ‘5 04
& i & 3
£ S GEii ¢
S il SR §-03
z fifsasitasnitn S
5 FRassiades g -
q fipE e g 02 BASE CURRENT (L
) & o
o &
(s 7 )
£ % -0l
o
i h
HH 0 p = P i p € = p =
-0 - -08 COLLECTOR-TO-EMITTER VOLTAGE (Vcg)—V
BASE.TO-EMITTER VOLTAGE (Vgg) -V
92CS-15002R1 92CS—-15007R1
Fig.11—Typical transfer characteristics for Fig.12—Typical output characteristics for
2NE180 and 2N6181 2N6180 and 2N6181.
P-N-P
N-P-N
w CASE TEMPERATURE (T¢)=25°C § CASE TEMPERATURE (Tc)»25°¢
| 5
3 o6 HH+ 2 -8
s DC BETA (hgg)=20 -
E :_3 DC BETA (heg)=20
E . 25 -1
=il el
gz az
> 5 I 2 2
2 HH &2 -
[T 11l - W
= £S5 g
E{tat] I
4 2 w
> & -08
. 0.2 i
©
=4
o -04
trl
5
3
o
o
o 200 400 600 800 ] -200 -400 -600 -800
COLLECTOR CURRENT (I¢)—mA COLLECTOR CURRENT {Ig)—mA
92€5-19896 92CS-19895
Fig.13—Typical saturation-voltage charac- Fig.14—Typical saturation-voltage charac-
teristics for 2N6178 and 2N6179. teristics for 2N6180 and 2N6181.
N-P-N
2 |cASE TEMPERATURE (T¢)-25°C
z [
£l
3
o8 VCER (sus
@ 90
w
2N6I78 CHANNEL A 2,
CLARE MERCURY RELAY OR 2N6I79 cﬁg 80 ™~ 2N6178
MODEL No. TO TEKTRONIX o ™ et
HGP-1004, OSCILLOSCOPE b= VGEQ (sus)
OR EQUIV. MODEL No.503, % 79
CHANNEL B OR EQUIVALENT o2 "Y|VCER (sus)
85
V( -
VcEeR(sus)! (0-%‘:0V) _o'iec
o
e f COMMON Su Ny 2N6179
noa g 5< 50
w (:B\?) osw ; g VcEQ (sus)
FOR 2N6180 OR 2N618I, REVERSE P 27 40 L 1]
, REVERSE POLARITY OF Vg AND Ve 2 4 68 2 6 8 2 4 68
s2csio807 10 100 1K 10K
EXTERNAL BASE-TO-EMITTER RESISTANCE (Rgg)—=2
92Cs-19898
Fig.15—Circuit used to measure sustaining Fig.16—Collector-to-emitter sustaining vol-
voltages Vogplsus)and VeogR(sus). tage characteristics for 2N6178

and 2N6179.
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File No. 562 2N6178—2N6181
P-N-P
© _ -100f cASE TEMPERATURE (Tc)=25°C
z> [ Vegolsus) VeEeR(sus)
:_(’- | VCER (sus)
B=-90
E <
x g >
o
¥ @ -go| <]
£S N =
= I}
wE ™ N6180 £
o> -0 —t—t 3
AN VCER (sus) VCEO (sus) @
53 <]
iy g
g -eo e
29 °
o, ©
;’ w N N6181
33 °° Vi (sus)
z5 CEQ 154 COLLECTOR-TO-EMITTER VOLTAGE (Vog )—V
Z0
=~ -40 l J_l 92C5-19500
4 68 NOTE:
10 100 1K 10K SUSTAINING VOLTAGES Vcgplsus) AND Vggglsus) ARE ACCEPTABLE WHEN
-TO- —_— TRACES FALL TO THE RIGHT AND ABOVE POINTS “A” FOR TYPE 2N6179
EXTERNAL BASE-TO-EMITTER RESISTANCE ‘RBE) 2 POINTS “B” FOR TYPE 2N6178, TO THE LEFT AND BELOW POINTS “C” FOR TYPE
92CS-19899 2N6181, AND POINTS “D” FOR TYPE 2N6180.
Fig.17—C “to-emitter vol- Fig. 18—Cscilloscope display for measure-
tage characteristics for 2N6180 ment of sustaining voltages (test
and 2N6181. circuit shown in Fig.15).
N-P-N P-N-P
_ ®[COLLECTOR-TO-EMITTER VOLTAGE (Vcg)= 4V . ©|COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=—4 V
L w
£ ¢ £ o
) °
=4 4
5, 2
o Taz150°C E Ta =150°C
g [ g \
e L It
2 N 2 2
< 10 g 10
o N ©
= = 8
R — 1 N\ £ ¥
£ | £ |
s . g . N
2 AMBIENT TEMPERATURE (Tp)=25° C 2 AMBIENT TEMPERATURE (Tp)=25°C
o 4
o
: : \
8 8
0 10
10 102 103 -10 -10° -103
COLLECTOR CURRENT (Ig)—mA 92513501 COLLECTOR CURRENT (Ic)—mA 2¢5-19902
Fig.19—Typical dc beta characteristics for Fig.20~Typical dc beta characteristics for
2N6178 and 2N6179. 2N6180 and 2N6181.
N-P-N N-P-N
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) =IOV
CASE TEMPERATURE (T¢)=25°C
2 16 30
T s
|
T 140 e 3 2
= L~ 2
5 vd \ <
3 120 Y 20
g 5
z 5
£ 100 g5
g ° .
< 5 10
Z 80 2
g 3
60
40] ]
4 0 20 30 0 50 60 70 80
© o ©* ° I E TO—BASE VOLTAGE (Vg)—V
COLLECTOR CURRENT (I¢)—mA COLLECTOR-TO - 8, vou Ves!—
92CS-19903 92C5-19904

Fig.21—-Typical gain-bandwidth product
for 2N6178 and 2N6179.

Fig.22—Typical output capacitance vs. col-
lector-to-base voltage for 2N6178
and 2N6179.
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2N6178—2N6181 File No. 562
P-N-P P-N-P
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=-10V
CASE TEMPERATURE (Tg)=25°C
w 2 160
=
L ]
2 2 £ 140
= 5
s
W 20 S 129
H g
e T
S s 3
\ 10¢
i i :
© z N
5 10 < 80
£ z /
3 3
5 6
40
a -10 -20 -30 -40 -50 -60 -70 -80 o 2 a 3 E-IOZ 2 4 6 E-I03
COLLECTOR-TO-BASE VOLTAGE (Vcg)—V 0265-19905 COLLECTOR CURRENT (Ig)— mA
9205-19906
Fig.23—Typical output capacitance vs. col- Fig.24—Typical gain-bandwidth product
lector-to-base voltage for 2N6180 for 2N6180 and 2N6181.
and 2N6181.
N-P-N P-N-P
50| 50| seazs
g 2
L 40 | 40
3 g
g 30 ‘i’ 30
- »'-'
r4 z
x RE| x
= <o 2
Hit c
10]
o
a 200 400 601 800 1000 0 -200 -400 -600 -800 -i000
COLLECTOR CURRENT (Lc)— mA COLLECTOR CURRENT {I¢)— mA
92C5-19907 92€5-19908
Fig.25~Typical turn-on time for 2N6178 Fig.26—Typical turn-on time for 2N6180
and 2N6179. and 2N6181.
N-P-N N-P-N
F i
£ 2 fs
| 25 T Vi
© &
"o, 2
e =
& Y 600
@ = ~
£ 14 E o i
o & e |
+H 932
.°°f 2N6I78! < 400
2 T =
5 =
8 NI - o
S 79
05 TTTTT T 20 HHHH
H ! il
1T
TITTT :
0 0 20 30 40 50 60 0 80 ’
0 200 400 600 8OO 1000
COLLECTOR-TO-EMITTER VOLTAGE (Vgg ) —V sace_to08 COLLECTOR CURRENT (I¢)—mA
Fig.27—Maximum operating conditions, ©s- 92CS-19910
resistive-load switching between Fig.28—Typical turn-off time for 2N6178

316

saturation and cutoff for 2N6178
and 2N6179.

and 2N6179.



File No. 562 2N6178—2N6181
P-N-P
1200 I
1
i
PULSE DURATION =20ps
1000 REPETITION RATE =| kHz
COLLECTOR SUPPLY VOLTAGE (Vgg)=-30V
° 1g, =Ig,= I /10
& <
| INTTTHH{CASE TEMPERATURE (Tg)=25°C | -25
- 80 L
[ o
o H
= : -2 N
N
ERC: + é
- S s S
- o S
B
o 00 & o
£ o -1 ‘\
> = T
- 3 2nei8l T
3 |
200 "y
Inl
i
o -200 -400 -600 -800 ~-I000 ° -l -20 -30 -40 -50 -60 -70 -80

INPUT FROM PULSE
GENERATOR
PULSE DURATION=20us

COLLECTOR CURRENT (Ic)—mA 92C5-19911

Fig.29—Typical turn-off time for 2N6180
and 2N6181.

Vgg*-15V Vee=30V

OUTPUT TO

0OSCILLOSCOPE

(TEKTRONIX
600 MODEL NO. 545,
OR EOUIVALENT)

ADWST Ig-Ig,

1200

2N6I78%
2N6I79%

REPETITION RATE=IkHz = =

*FOR 2N6180 OR 2N6!8!1,REVERSE DIRECTION OF IBI AND IBZ AND REVERSE
POLARITY OF Vgg AND Vo AND CAPACITORS

AIBI AND Ig, MEASURED WITH TEKTRONIX CIRCUIT PROBE P60IS AND TYPE 134
AMPLIFIER, OR EQUIVALENT

92C5-19913

Fig.31~Circuit used to measure switching
times for all types.

COLLECTOR-TO-EMITTER VOLTAGE (Vcg ) —V

Fig.30—M: P g ,
resistive-load  switching between
saturation and cutoff for 2N6180

and 2N6181.

92cs-19912

2NE6I78 OR 2N6I79 *

TIME

BASE
CURRENT

INPUT_WAVE FORM

COLLECTOR
CURRENT

* FOR 2N6180 OR 2N618I REVERSE DIRECTION OF BASE
CURRENT AND COLLECTOR CURRENT WAVE FORMS.

92Cs-19914
Fig.32—Phase relationship between input
current and output voltage show-
ing reference points for specifi-
cation of switching times (test
circuit shown in Fig.31).
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