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INTRODUCTION

Westinghouse Electric Corporatiop, under Jet Propulsion Laboratory
_Contract JPL-952309, has made 35 unusually low saturation voltage
gilicon power traﬁsistors. The prime goal was a tight grouping at
100°C of VCE(sat) about 0.100 volts. This goal has been met. In
addition to the development work in silicon processing needed to
achieve this goal, a considerable mechanical redesign was also done
to eliminate an instability in saturation voltage. This was caused
by the cracking of a silver plated contact within the hermetic seal
of the devices themselves, The plating has been eliminated and the
units are now completely stable., In this report, test data is
presented and discussed as well as factors leading to the final

design and assembly of the units provided.



I. MECHANICAL DESIGN MOBIFICATIONS

A. PROBLEMS DISCOVERED

Initially it was assumed that the transistor Pow-R—Disc(T) design
and the dual transistor assembly could be used as shown in Figs. 1
and 3 of the final report, May 1969, for Contract No. JPL=952309,
It was known that increases in Ver(sat) had been noted when
assemblies were stored at 145°C; however, it appeared that this
might be due to simple relaxation of the contact force which could
be corrected either by retightening or by modifying the assembiy
procedure.

More detailed investigation revealed that there was bending in the
heat sink contact area and there was a situation of double and con-
flicting constraint in the alignment of the top bus bar contacts.
After correcting these items, the vﬁE(sat) was improved, but an
increase was still noted after storing at 145°C, @n cutting open
Pow=R~Disc padkages, it was found that the thinner contact discs
(10-mil Teflon) were cracking the silver plating at the edge of the
disc. This problem was solved by using a centact design similar to
that used on stud-mounted production units. An even lower 2

E(sat)
was the result and no rise due to 145% storage was noted.

B. ASSEMBLY MODIFICATIONS

The prior design is shown in Fig. 1 from Contract JPL-952309, Refer-
ring to this sketch, the aligmment grooves in Item 4, the top compres-
sion bar, served two purposes, They decreased the assembly thickness
by the depth of the groove and théy determined the lateral location
of the dowel pins, However, the grooves in (2), the emitter contact



bar, cannot be spaced exactly the same as those in (4), especially
since the spacing changes very slightly as (4) bends with loading,
Since the grooves in (4) were deeper and held the dowel pin firmly,
this resulted in the pin contacting (2) only on the gide of at least

one groove causing a very unbalanced situation.

The grooves in (2) could serve the more important function in dis~
tributing the force to the soft copper bar to avoid indentation and
bending. Lateral location of the dowel pins could be accomplished

by care-during assembly. With the upper grooves eliminated, the
dowel pins became free to align themselves in the grooves of (2).

This change assured more uniform application of force to the emitters,
thus obtaining more uniform contact and lower VCE(sat)'
It was desirable to determine the actual contact force being applied
in the assemblies. This was made possible by calibrating Item 4 with
a force gauge. TUsing the resulting force vs. deflection data, it was
possible to determine the contact force in an assembly. It was found
that the force determined in this manner varied as much as 30% and
using the specified torque and the contact force tended to be consider-
ably more than predicted. '

Even allowing for the increased mounting force, it was noted that (10),
the support plate, was also deflecting more than originally predicted.
This meant that the force was not uniformly distributed on the collec-
tor side of the devices because of bending in the heat sink (9) and

the collector contact bar (6) as well as (10). Doubling the thickness

of (10) could reduce the stress fo about one fourth of the previous value
" and the deflection should be even less proportionately than this since

relaxation (a form of creep) should no.longér occur at the lower stress.



The special bolt (15) and nut (16) in Sketch A335616 seemed to fit
too tightly with other parts during assembly, and it was feared that
the resultant friction was causing inaccuracy in determining the
loading force, It appéareq the fits could be less tight with no
detriment to the assembly and a standard bolt, nut, and washer could
be uéed. At the same time, the insulator (13) could be improved by
lengthening it to cover more bf the bolt between the flanges of the
flat packages. Also, this insulator made of PTFE Teflon(g) can now
serve to align the springs (14), washer (12), and mica (11).

The new arrangement is shown in Fig. 2, Sketch A335291, attached.
The bolt is shown 2 1/4" long, but it is apparent that it could be
shortened. The previous bolt was 1 7/8" long. A bolt length of
2,0" was tried and found to be just right.

Other changes included going to high quality nickel plating on con~
tacts instead of gold plating since recent experience indicated that
gold plating was powous, and some evidence of subsurface corrosion
was observed in parts which were gold plated.

A common thermal c&mpound was tried on some of the first assemblies
prepared according to the final design. It was found to be
sufficiently viscous that a notable change in contact force was
observed due to the é;ease flowing for a considerable time after
assembly. Since heat Eransfer was not a significant ?roblem in
this assembly, the thermal grease was omitted in the rest of the
assemblies.

The final assembly appears to be adequately stable mechanically,
and the electrical data shows that it is also stable electricallv.
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II. PROCESSING

The transistor chips were fabricated by the single-diffused process
similar to that developed on Contract No. JPL~951303. This process
was developed to minimize the saturation voltage while maintaining
other characteristics within contract specifications where at all
possible. When limitations of the present state-of-the-art presented
any coaflicts, the goal of low saturation voltage was the primary

consideration,

A number of improvements to normal single~diffused processing were
made in order to meet contract requirements. These include special
rinses, improved gas flow in the diffusion furnace, an additional

photomasking step, and improved mounting techniques.

A change in the emitter contact design was necessary due to the
difficulty experienced with cracking of the silver plated onto the
Teflon :emitter contact disc. A contact similar to the type used in
our stud-mounted devices was used with improvement of the stability
of saturation voltage with temperature cycling. Other factors
affecting this saturation voltage stability are discussed in the
section ?fﬁthis report on mechanical assembly.

qu to the above change in the emitter contact within the welded

' Pow-RrDisc,ua nimber of these agssembled discs had to be machined
open’ and the old style emitter contacts replaced. This resulted

in the nécgsgity "of rewelding some seals with corresponding problems
of leakage of ‘some of the‘rewelded seals, This difficulty was the
main contribufing factor. dglaying shipping of the assemblies and
also made selection of the best devices more difficult.
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III. TEST RESULTS

Individual test data sheets are provided for each assembly. A total
of 36 units were shipped and a data sheet 1s given for each assembly.
However, unit #135 is considered an extra assembly and is not included
in further discussion of data or presentation of average or extreme
values. Unit #131 was tested for power rating and the thermocouples
were left on for possible additional testing if so desired. The

power test data is presented in two curves, one for the actual assembly

tested and a second curve for a probable worst-case.

In addition to the test data sheets for each assembly, additional
sheets give the average value and the range of test results for
various characteristics. Graphs are also presented showing the dis-
tribution of each important parameter over its range of values, and
the cumulative distribution of the number of assemblies with parameter
values above or below any selected value. In these graphs, any units
having values above the upper end of the scale are included in the last
grouping. Thus, for example, the breakdown voltage grouping corres-
ponding to 95-100 volts includes all units having breakdown voltages
in excess of 100 volts., When the value of a parameter equals the
value séparating two groupings, the unit was counted as falling in

the more favorable grouping.

With the exception of unit #102, all units met or exceeded the speci-
fications for breakdown voltages and leakage currents. The test
conditions for. these parameters are indicated on the test data sheets

for each assembly.

Due to the particular circuitry of the pulse gain tester used, 1t was

impossible to check gain at 75 amps collector current and 1 volt Vpj.

12



At high currents and low voltage, the tester becomes unstable and the
resultant "hunting" makes it impossible to take meaningful measure-
ments. In a few cases this difficulty was also present at 2 volts.
Gain measurements were made at collector-emitter voltages of 4, 3, and
2 volts and did not change appreciably over this range. Since the
change with voltage is small and the gains measured at higher voltage
are well above the specified value, there is no doubt whatsoever that
all units would meet gain requirements at the specified collector-
emitter voltage of 1 volt. The emitter-base voltages at these condi-
tions were quite stable as indicated on the test data sheet showing
the range of values.

The saturation voltages were measured under specified test conditions.
Measurements at 100°C and at room temperature are shown. The distribu-

tion graphs show a very tight grouping of Vﬁ values well below

the specified maximum at 100°C., The collectiif:;itter saturation
voltage ranged from 0.062 to 0.106 volts at room temperature and 0,074
to 0,156 volts at 100°C. At the higher temperature, 17 units had
values of 0.100 or less, 25 units had values of 0,120 or less, and

29 units had values of 0,140 volts or less. The difficulty with
rewelding seals that had been opened, as described earlier, was a

factor in not having more units with lower values.

It was not possible to make the switching time measurements at exactly the
specified conditions of base current and temperature due to equipment
limitations. Six units were used for evaluation of switching time and
these six agreed well enough that it was felt unnecessary to test all
units, One unit was tested at both room temperature and 100°C and

data from this were used to calculate temperature correction factors.
Correction factors for base current drive were calculated using

equations from Phillips - "Transistor Engineering." The corrected
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values are shown on the test data sheets for the assemblies measured.
The range of total switching time for these units was 10.7 to 14.2
microseconds, with values for four of the six units falling between
11.4 and 11.8 microseconds, The average value was 11,9 microseconds.
While it was expected to perform better in this area, the long switch-
ing times are a natural trade-off in the attempt to obtain low values
of vCE(sat)‘ There exists a direct relationship between gain and
Veg(sat) With higher gain resulting in lower saturation voltage.
There is also a relationship between gain and switching time and the
decision to do both processing and selection of units to achieve high
gain in order to lower the saturation voltage resulted in a less

favorable switching time performance.

Final Caution

Low values of saturation voltage depend critically upon the residual
resistances external to the silicon wafer as well as on the wafer
itself, Those residual resistances are determined by the mechanical
assembly. Do pot attempt to disassemble the unit or to change the

bolt torque., Minor changes in part strains and in seatings will

cause V

CE(sat) to rige.
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HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LARORATORY
ENGINEERING NOTE NO. 342-015

AVERAGE VALUES
o -
VCE(sat) and Gain Measurements at 25°C 4 5°C

Vep(sary = <G82V (I = 54, I, = 754)
vm(sat) = 847 v (I, = 54, I, = 754)
Gain /75, A8 , /7D (I, = 754, Vop = 4,3,20)
Vg © 30V, 432V, J36V (I, = 754, Vg = 4,3,2V)

Ver (sat) and Gain Measurements at 100°C + §°C
VeE(sat) -—-*—-;;g V. (g=54, I =758
VeE(sat) = = 8 v (I, = 54, I, = 75A)

Gain = /&3 , /78 , /¥ (I, = 754, Vg = 4,3,2V)
Vge = &34 v, o3/ v, bFV (1, = 758, Vg = 4,3,2V)

Breakdown Veoltages Excluding Assembly 102
BVpp, = 6/?% Ve I, = /0 mA /j‘_%?v
BVopo = -bOV@ Iopo = 4O ™A i?‘ipl/
BVCEO':Sa' _V@ICE(,: /O mA A
Bops = 52d V@ Tpo = /2 mA SV
Leakage Currents Excluding Assembly 102
Yppo = LZZ mA @ Vppo = 4V 148 mA
Topo = 967 WA @ Vo, = 20V 0.3% mf)
Yoo = 2;‘:; A @ Vg, = 20V 162 mﬂ-
Iops = L71 mA @ Vo = 20V 126 mA

Switching Time

td + tr = ps, ts = 1S, tf = us
Total Switching Time = us (Ic = 754, IB = 54,
V... = =1.5V on turn~off)

BE
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HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

RANGE OF VALUES

vCE (sat)

and Gain Measurements at 25°C 4 5°C

CE( at) ..acg_/oé Vo (I3 =5A, I, = 754)
79/, 46 (1, = 54, 1 = 75A)

Gain 67,)4/7 3 é’?.s, éf/ﬁf/7 (1, 75A Vop = 4,3,2V)
= ZUIV, YT, €5 J?év (1, = 754, Vg, = 4,3,2V)

vrGE (sat)

VCE(sat) = .0744/5'61[ ) (IB = 54,
VeE(sdt) ™ Yiley (1 = sa,
at) B
Cein =s*?é{¢/ S5H9, ST (1 =

= L2y, AV, ,_ﬂsfv (1

Breakdown Volt ages

BV cr.o -/347/00 ve ICBO = 4 mA

= 7/>/00 y @ Topo = L0 mA
24>/oo = /O

BV BS . ve ICE = mA

C
Leakage Currents

IEBO = DlASTA @ V EBG = 4&v

L PN =l maa v cpo = 20V

=<0, E 3
L S Y70 ma @ Vepo = 20V

IGES =<0 /3D mA @ VCES = 20V

Switching Time

ty + t.= us, t_ = {;s,

and Gain Measurements at 100°C + 5°C

I, = 75A)

Ig = 754)
754, Vg = 4,3,2V)

= 754, Vo = 4,3,2V)

Excluding Assembly 102

45l
8/>/00
celf>p00

Excluding Assembly 102

<0./F
£0,1/2

us .

tf=

Total Switching Time = . us (Ic = 754, 1, = 54,

16
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No, of
Units

No. of
Units

Parcmeter VCEgsatz Units Volts

R.T.

100

30
- 80

25
20 A a 60

15 4
- 40

10 -
— 20

5 =
0 -‘_- ¥ ] ¥ R 0

060 .080 .100 .120 . 140 160
ch(.at), Volts

35 ~ - 100

30 4
~- 80

25 -
20 - ~ 60

15 4
F 40

10 -
~ 20

5 -
L i s T T 0

060 ..080 .100 120 140 .160
1+a

VCB(sat)’ vo
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Percent:
of Units

Percent
of Units



Parometer VBE(satz Units Yolks

R.T.
35 4 AI—““"“—‘; 100
; N -
30 .
- 80
25 4
_ 20__ - 60
No, of
Units
15 4
- 40
10 -
- 20
S_
0 Tk | T T 0
.60 " .80 1,00 1,20 1,40 1.60
VBE(sat)’ Voléé
23 — 100
30 -~
— 80
- 60
No. of
Units
- 40
~ 20
- ; ; 0
1.00 1.20 1.40 1.60
tj’ Vgltp

Percent
of Units

Percent
of Units



Parameter Galn @ 4V Units

R.T.
100
r
— 80
- 60
No. of
Units
- 40
- 20
5 -
0 v T I ; - 0
0 100 200 ) 300 400 500
Gain
35 _, — 100
30 -
) -~ 80
25 -
20 | - 60
No. of
Units
13- - 40

20

100 200 300 400 500
Gain

L9

Percent
of Units

Percent
of Units



*_Parameter Gain @ 3V ~Units

R.T.
35 - - .I.OO
30"
- 80
25 -
2'0 | - 60
Yo. of Pere____
Units of Units
. 15 4
- - 40
10 -
~ 20
5 -
0 5 I 0
0 100 200 ) 300 400 500
35 - " 100
30 -
~ 80
25 -
20 ~ 60
No, of " Percent
Units of Units
154 - 40
- 20
] 0

0 © 100 200 300° 400 500



Parameter  Gain @ 2V Units __

R.T.
35— ~ 100
30
- 80
25 -
20 _ o 60
No. of Perceud
Units of Units
' > - 40
10 -
— 20
5
0 T 1 T - i 0
0 1060 200 ) 300 400 500
Gain ’
35 - " 100
30 4
~ 80
75 -
- 20 4 - 60
No., of Percent
Units of Unit
15 .
: ~- 40
- 20
_ - 0
0 - 100 200 300 . 400 500
v Gain :
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remeter VCE(sat! UnitsVolts

100°C
30
‘ - 80
25 4
20 - - 60
No., of Percent
Units of Units
15 -
. - 40
0 -
— 20
5
0 T i [ | 0
060 .080 100,120 . 140 .160
) vGE(sat)’ VOIt?
35 - [ 100
30 4
— 80
25 -
20 = - 60
No. of Pe
Units of
15 4
- 40
10 -
- ?n
5-
0" - : . R RSN 0 O
L0606  ..080 .100 .120 .140 .160
Volts

VCE(sat)5



Parameter vfg(gag) Units Yolts

- 100

80

60

40

20

160

100°¢
35 - |
1 1 .
30
25 4
. 20 4 i
No. of
Units
15 -
10 -
5 -
0 . ] -1 [ [
- «60 .80 1,00 1.20 C1.40 1.60
. VliE_(sat)’ Volt-s
35 -
30 -
25 -
No, of
Units
[] m F 1
1.00 1,20 1.40 1,60
‘vatﬂéﬁj’ V?ltg

‘23

80

60

40

20

Percent
of Unit

Percent
of Unit,



Parameter Gain @ 4V . ‘Units

100°¢
~ 100
- 80
- 60
Yo. of Percent
Units — of Units
. 15 -
- 40
p
10 -
~ 20
5 -
0 — — T — q 0
-0 *00 200 _ 300 400 500
- Gaip
35 - - 100
30 -
- 80
25 -
20 -} - 60
Wo. of Per
Units of Units
e - 40
L0 —
¥ 7 - 20

(0 100 . 200 300 400 500
Gain

A



Parameter _Gein @ 3V Units

100°C
35 —— ~ 100
30
- 80
25 -
. 20 - - 60
No. of Percent
Units of Units
5 -]
! - - 40
10 -
L 20
54 L"‘L_—____1_———1
0 —T T T T 0
0 100 "~ 200 _ 300 400 500
’ Gain
35 - - 100
30 -
) — 80
25_-'
20 - *_-60
No, of - Percent
Units of Units
131 - 40
10 -
20
- 3 et T - ‘ 0
0 J0 . 200 300 . 400 500
t - - " Gainp



No. of
Units

Ho. of
Units

Parameter Gain@ 2V  Units

100°C
35 - 100
309
- 80
25 .
20 4 - 60
15 -
: L 40
10 -
-~ 20
5...
o M 1 ] [} 0
100 200 - 300 00 500
Gain
35 - ~ 100
30 -
- 80
25 -
20 ] - 60
15 - i
10 -
~ 20
= 0

"0 - 100 200 300 400, 500

Percent
of Unit

Pexrcent
of Unit



No. of
-Uni;s

HoO. Of
Units

. 30 -

- 15

Parameter BvEBO Units Volts

35‘“‘““‘“‘1_ﬁ_ﬂ -
304 |

25 -
20 -
15-

10 -

o 4 8 12 1 20
BVEBO’ Volts

35+ _

20 -

16 20

Vo%ts

Veno
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100

80

60

40

20

100

80

60

. Percent

40

20

Percent
o£ Units

of Unite



Parameter BVCBO . ﬂnits Volts

35 T - 100
30 -
- 80
25
20 - S
No. of . Percent
Units of Unite

5
0 3 T 1 ¥ 0
0 nnc 40 ) 60 80 100
nir ‘"olts
35 - ~ 100
30
— 80
25 -
20 - - 60
No, of " Percent
Units of Units
o |
- &0
10 -
. 5 -
0 i , .
Q - 20 &0 . 60 ) §0 100
EWCBD.’_ Volts
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No. 6f
‘Units

.No. of-
Units

‘104

.35 -_ pore

BY

CE0: olts

Parameter

Units

15 -

t I
40 ) 60
BVCEO' yblts

0 20° 80 100

304

20

15 ~

60 80
Volts

40

Bvcgq,

0 20 100
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100

80

60

40

20
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80

60

40

20

Percent
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Pexcent
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No. of
Units

* Ro., of
Units

Pirameter BVCES © Units VYolts

35 T ~ 100
30
_ - 80
25 4
20 - T 60
15 4
- 40
10 4 .
i
L—] ~ 20
5 - .
0 - r . T T 0
-0 : 20° 50 - 60 80 100
BVCES’ Volte
35 - ™ 100
30
~ 80
25 -
20 4 - 60
37 - 40
20
T i 0
- 20 40 60 80 100
rrg? Volts

. 30-

Percent
of Unit:

Percent
of Units
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Parameter EBO * Units mA

35- '___l__l__" - - 100
30 ] |
. - 80
25 4
20 . - 60
No. of . Percent
Units ; of Units
" . 5 - -
- - 40
10 -
- 20
s -
o ¥ i T T 0
0 & 8 ) 12 16 20
- IEBQ’ 1
-35 - ~ 100
. 30 4
- 80
25 -
- ‘60
No. of Percent
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- 20
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Parameter ICBO . " Units mA

35 - 'f 100
30
= 8|
2?-
20 - 60
¥o. of Percent
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e - 40
10 -
— 20
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0 T f I | 0
0 4 8 12 16 20
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Parameter IQEQ Units _mA
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L 80
25
20 n r 60
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5 -
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0 4 8 12 16 20
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DATA ON UNIT #131
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HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
TATNEERING NOTE NO. 342-015

DATA ON ASSEMBLY N0. /0/
: -} -]
VCE(sat) and Gain Measurements at 25°C & 5°C
098 v (T, = 5A, 1, = 754)
CE(sat‘.) B ? 7C
VEE(sat) = K0 v (I = 54, I, = 75A)
Gain O3, 0, 29 (1, 75A V.. = 4,3,2V)

CE
Vpp =22V, 22V, o v (I = 754, Vg, = 4,3,2V)

o -]
vﬁE(sat) and Gain géasurements at 100°C + 5°C
VcE(san) - 2414 v (IB =54, I, = 75A)

Gain = /Q y Doy Z5 (3, -75A VCE=432V)

62V, 62 v, Y (1 = 754, Vg = 4,3,2V)

B

Breakdown Voltages l

VEBo ™ —2—5: Ve Iy, = /0 mA

Bopo = 22 V@ Iy = /0 mA
B, =82 Ve Ico= /0 mA
B = 55 35 Ve I = /0 m

Legkage Currents

Lo = 44 mA @ Vg = 4V
Topo =<Q/ mA @ Vg, = 20

CB0
./ mA@ V = 20V

Logo =% CEO

Tops = <0/ wA @ Vops = 20V

‘Switching Time

ty Ft.= ¢¢3 ps,t'-—ZS_ps, te = s pe

Total Switching Time .= 442 ps (1, = 758, I, = 54,

VBE = «1.5V on turn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMELY No. 222

) ° o
VGE(sat) and Gain Measurements at 25°C + 5°C

CE(sa.t:) =060 v (1= 5A,
BE(sat szz—* v (IB 34,

Gain _/2/, /23, [23 (3 =75
=AZ/£V:.9.2£V: .:.Zév (

I, = 754)
I, = 754)
by Vo = 4,3,2V)

= 754, V = 4,3,2V)

’ -4 -]
VCE(sat) and Gain MEasurements at 100°C + 5°C
VCE(sat) = 085SV (I = 54, I, = 754)
VBE(sat) =l V(I =5, I, = 754)
Gain = 326 , 3/2 , 32 (I, = 754, Vg, = 4,3,2V)

Vpp = o2 V, 60 V, .60 V (I,
Breakdown V;altages

BVppo = 39 ve Tppo = L0 mA

BVCBO=/$ Ve I, = o mA
BVepo = 4— V@ Igpy = Lo mA

g = 2 V@ICES= /0 mA

Leakage Currents

Tgpo = Lime Vepo = 4V,
Topo = L2 mA @ Vp, = 20V
Tepo = 22 A @ Vg, = 20V
Lopg = 20 mA@ Voo = 20V

Switching Time
td +»tr = kS, ts = ps,
Total Switching Time = ' us (

= 754, Vg = 4,3,2V)

£
Te

Ver

k. = us
= 754, 1, = 54,

B
= =1,5V on turn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMELY NO. /23
?CE(s at) -2nd Gain Measurements at 25°C it 5°C
CE(sar.) = OP5V (15 = 5A, I, = 754)
Vag(eaty = <82V (I = 54, I, = 754)
Gain /22, /25, /(7 (i, 75A Vo = 453,2V)
g-ﬂ‘v’ ,;_Z_V, o7b V (I =75A, 432v)

-] -]
VCE (sat) and Gain Measurements at 100°C + 5°C
VeE(eat) ™ ./_‘af V. (I; =54, I, = 75A)
VBE(sat) = WA/ (I, = 54, I, = 754)

Gain = /25, /2], J/7 (I, = 75A Vog = 453,2V)

= 261V, L5V, L4V (1 = 754, Vgg = 4,3,2V)

Breakdown .Voltages

BVEBoﬂ_Z[__V@IEBoﬂ_&mA'
ca::.o“—z——"’(‘?Icz-o'“-ﬁ‘-’-—“‘A
CEO =00 Ve Iy,= /D m

_éL_V@ICES L0 mh

Leakage Currents

Topo ™ LS mhe Vepo = 4V

ICBO = 0.5 mA @ Vi, = 20V
cno = O/ mhAe Vego = 20V

Tops OZmA@V g = 20V

Switching Time

td + tr = $s, ts = 1138 tf = us

Total Switching Time = us (Ic = 754, IZB = 54,

VBE = «1,5V on turn-off)




HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMBELY NO. 0%

VCE(sat) and Gain Measurements at 25°C + 5°C

VoE(sat) = 074V (I =54, I, = 758)

Ver(sat) = 4 85 v (15 =5, I, = 754)

cain /53, //{7. (L g = 758, Vg = 4,3,2V) |
Vo = 222V, L3V, A3V (I, = 754, Vg, = 4,3,2V)

-} o
VCE(sat) and Gain Measurements at 100°C + 5°C

Vep(eary = 072 V (g = 5A, I = 758)

Veg(saty = 208V (Ip =54, I, =754 _
Gain = /[3/ , /29, [f27 (I, = 754, Voo = 4,3,2V)
Vg = L2V, 62V, L3V (I = 754, Vo = 4,3;2V)

Breakdown Vﬁltages

BVEBO = ‘2,0 Ve IEBO = /O mA
BVopo = 33 ve TIopo = L8, mA
BVopo = 22 ve Lopo = —£0. mA

BVops = 25 ve Tops = /O mA

Leakage Currents

Ty = Z¢mA@vEBO= 4y
Iopo = 2,02 mA @ Vi, = 20V
Logo = £Q mA @ Vi, = 20

Iops = FZ mAe@ Vops = 20V

i

Switching Time
t s = 1S, tf =
Total Switching Time = us (Ic = 754, IB = 5

va = ~1,5V on turn-off)

d + tr = us, t LS




HIGH POVER, LOw S.TURALION VULIAGH
SILICON SJITCIING TRANSISTOR

PER: JET PROPULSION LARORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMILY NO. /025

VCE(sat) and Gain Measurements at 23°C + 5°C

vCE(sat) LLE2 ¥V (ITy = 5A, 1= 754
Ven(sat) Bl Vo (= SA, T, = 754
Gain /47 /42, /39 (X, = 754, V. = 4,3,2V)

Vpp F WX ARYAR AV v (I, = 754, V,, = 4,3,2V)

: o -]
VCE(sat) and Gain Measurements at 100°C + 5°C

VCF(S&‘:) = otg 2{2 V (IB - SA, IC = TSA)
VEE(sat) = = K v (I = 58, T, = 754)
Gain = /23, _/Z/ ME (1, 75A Vo = 4,3,2V)

65V, LSV, 66V (1 = 754, ch = 4,3,2V)

t

B

Breakdown Voltages

BVppo = L2 V@ L = A& m
BVopo = /2O V@ I = 0 mA
BVepp = 22O V@ T, = /0 mA
Blops = 2400 Ve Tpo = L0 mA

Leakage Currents

IEBO=A/ mA @ V= 4V

Icno =2L0,/ mA @ Vapo = 20V
oo =<0,/ mA @ Vepo = 20V

= 20,
Lops ‘O/ m @ Voo = 20V

Switching Time

td+tr= us, ts= ps,'tf= ps
Total Switching Time = us (Ic 754, IB = 5A,

Veg = -1.5V on turn~oii)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMELY No. 24

VCE(s at) and Gain Measurements at 25°C + 5°C
CE(sat) « /06 V (I, = 54, I, = 754)

Var (eat) = §2 v (IB==5A Ic=75A)

Gain _/00, /06, 77 (I, = 754, = 4, 3 $2V)
Vop = oo Vs LISV, ISV (1, = 75A = 4,3,2V)

-] -2
VCE (sat) and Gain Measurements at 100°C + 5°C

ch(sat) = Sb v (I, = 54, I, = 754)

BE(sat) oISV (1 = 54, 1 = 754)

Gain= 70 , 4L& , ég (1 = 75A Vop = = 4,3 2V)
= SV, LSV, _,gs_fv(:[ 758, Voo = 4,3,2V)

Bregkdown -V;;ltages

BVEEO=_Z_5_:_V@IEBO=_(_O_mA
Bvcmzig_V@Icmm_@__mA
Bopo = S3. Ve Igp, = 0 mA
Blopg = 3 _ V@ Iy = L0 ma

Lesakage Currents

Lo = Y mA@ v, = 4V

= £ =
Icno <0l ma@ v cgo = 20V

CEO = (),2mA@ VCEO 20v

Eops =201 mA @ Voo = 20V

Switching Time

td-i-t =4tus,t /9;18,(: Hj-gps
Total Switching Time = /48 us (1 = 754, I = 5A,

VBE = -1.5V on.turn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO, 342=015

DATA ON ASSEMELY No, /O7

-] o
VCE(sat) and Gain Measurements at 25°C + 5°C
CE(sat) 092V (I; = 54, I, = 754)
BE(sat) L2 v (IB =54, I, = 75A)

sain 0/, /00, 27 (1 75A Ver = 4,3,2V)

Top = 25V, LTS5V, IS5 v (I, = 75A Vop = 4,3,2V)

- -] Q
VCE(sat) and Gain Measurements at 100°C 4 5°C

Ver(sat) = /0 v (1 = 54, I, = 754)

vBE(sat) = ‘Z% v (I = 5A, Ic = 754)
Gain = éz 71 PAY i (I = 754, V = 4,3,2V)

Vor = oV, és/v, .é%va 754, vCF 4,3,2v)

Breakdewn Voltages

Bypo = LD V@ Iy = /O mA
BVopp = 34 Ve I, = /0 m
Bczo‘ S V@Ico O mA

= 47 V@ Iypg= /0  mA

Leakage Currents

S 46 mA e Vego = 4V
Yopg * <0,/ mA @ Vepo = 20V

0; =
Topo = -2 mA @ Ve, = 20V

Lops = O, mA @ Vops = 20V

Switching Time
td+tr= 43 us, t = [;7 us, to = 56 us
Total Switching Time = /G us (I, = 754, I, = 5A,

VBE = «1,5V on turn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342015

vnsn UN ASSEMELY No. /25

VCE (sat)

and Gain Measurements at 25°C + 5°C

Vepcoat) = o83V (Iy = 54, I, = 754)
VpE(sat) = 4&/_ vV (Ig =54, I, = 754)
Gain __é_g _Qb.:: __ég (Ic = 754, VCE = 4,3,2V)

(Tg = 754, Vop = 4,3,2V)

Vo = 225V, 25V, 75V

VCE (sat)

and Gain Measurements at 100°C + 5°C

Vercaat) L46 v (1= 5A, T = T58)
VeE(sat) = L3 v (I, = 54, I, = 754)

Gain= S/, 55, 53 (I, = 754, Voo = 4,3,2V)
Vg = 26l V, 167V, LBV (I, = T5A, Vg = 4,3,2V)
Breakdown Voltages
Blppo = b2 Ve Ly, = /2 mwA
BVepo B%V@ Lopo = L0. mA
BVppo = 45 ve Iopo = L0 mA
BVCES = éO vae ICES = /Q ni
Leakage Currents
Topo = ag wA @ Vo, = 20V
Teeo = 3.2 mA @ Vi, = 20V
Iops = 2 mh @ Vo = 20
Switching Time
td+tr=—-—-—-—ps’ ts'=............l’~3.v tf....._......l-ls

Total Swiltching Time = e (I, = 754, I

Vee

z «]1,5V on turn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMELY No, /07

-] o
VCE(sat) and Gain Measurements at 25°C + 5°C

VCE(sat) > —'-2522 v (IB =34, Ip = 754)

VBE(Sat) s o v (% = SA., Ic = 75A)

Gain _&/, [03, 79 (X = 754, Vg, = 4,3,2V)

Vop = 222V, 75V, 76V (g = 75A, Vg, = 4,3,2V)

-] L]
VCE (sat) and Gain Measurements at 100°C 4 5°C
m, AIS = =
VCE(sat) e v ('.IZB 54, Ic 754)

Vae(sat) = 24 v (I = 54, I, = 754)
Gain = _J4 , 7b., T4 {I, = 754, Vo = 4,3,2V)
Vpp = 2@3 V, .63 V, 43V (I, = 754, Vg = 4,3,2V)

Breakdown Voltages

BVEBO=Q;S' VeI, =/ m
BV =28 Vel =_so m
Bopo = £l V@ Iy, = 0 wh
Bops = 2L V@ Ippg = [0 mh

Leakage Currents

Lo = 8.6 mAe@ Vepo = 4V

ICBO = 0,5 mA@ VCBO = 20V
ICEO = 0 mA@ VCEO 20v

Lops = 720 wA @ Vops = 20V

]

Switching Time

'd -+ tr = us, ts = us, t:f =

'otal Switching Time = us (IC = 754, I

pe

5 = 54,

VBE = ~1,5V on turn-off)



! .
HIGI}I POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

§

PER: JET PROPULSION LABORATORY
: ENGINEERING NOTE NO. 342-015

DATA ON ASSEMELY No. /0

© ©
A (sat) and Gain Measurements at 25°C + 5°C
Ver(sat) = .O/g V. (35 = 54, I, = 754)
Ve (sat) = LL_V (1 =54, I, = 758)
Gain __ /7%, 47D, _— (I = 754, Vg = 4,3,2V)

Vpe = 222 v, 22 v, — ¥ (I, = 75A, Vg, = 4,3,2V)

L} o
VCE(sat) and Gain Measurements at 100°C 4 5°C

VeE(sat) ™ S v (g = 54, I, = 75A)
Veg(sat) = I3V (I = 54, T, = 75A)

Gain = /4L, /3b , [T (I, = 754, Vg = 4,3,2V)

Vpp = 6L VY, (62 Vv, 62V (I = 754, Vo = 4,3,20)
Breakdown ‘Voltages
BVCBO= 22 ve ICBOm /O mA
B, =24 vei._ =_/0 o
CEO 4 CEO
B = 24 VO Iops = £L. mA
Leakage Currents
= S0 =
Tez0 ——-—-g mA @ Vppo = 4V
Topo = YL mr@ Vero = 20V
Tono = 3.0 mA@ Vopo = 20V
ICES = 30 oA @ VCES = 20V
Switching Time
i_:d-!-i.'.‘:_'*'-‘= us, t = us, tg = us

Total Switching Time = us (Ic = 754, IB = 54,

vBE v -]1,5V on_turn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMELY NO. £/

VCE (sat)

V(:F_:(:sa.t:) T
vrBE(s.:at:) =

C

and Gain Measurements at 25°C + 5°C

O78 v (T = 54, I, = 754)
AT (]-_B. 54, I, =

754)

Gain 300, 255, 2% (I = 754, Vg, = 4,3,2V

Vgr = 823V, I3V, LT3V

1VGE (sat)

vCE (sat) =

(I, =

C

758, Vog = 4,3,2V)

and Gain Measurements at 100°C + 5°C

054 v (I = 5A, I, = 754)

Vncsat) @ w2V (E; =54, I, = 754)
.Gain = 268, 268, 278 (1, = 154, Vg = 4,3,2V)
Vop = 26l Y, L1V, LE2 V (1 = T34, Vg = 4,3,2V)

Breakdown Voltages

BVppo = o V@ Lppy = 0 mA
BVopo = 30 _ve Iopo = L2 mA
Bvcgsﬂ_é_q_V@ICEsn_[Q_mA

BVop = 42 va@ oo

Leakage Currents

Izmg-—-—-go mA @ Vppy = 4V
Topo = g mA @ Vo = 20V
ICEO = O3 mA @ Vero = 20V

= O' =
Lops 2 m e Vops = 20V

-Seritching Time

t +-tr &= us, &_ =

d 8

Total Switching Time = us (Ic = 754, 1

K,

tf==

va

us

B = 4

= =1,5V on turn=off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

o

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMBLY NO. /2

y -] L]
Ver (sat) and Gain Measurements at 25°C + 5°C

Ve (sat) = W06 V(1 = 5A, T, = 758)
Ve (sat) Lﬁ@_‘ V. (g = 5A, I = 758)
Gain _375, 375, .3 (I = 754, Vy = 4,3,2V)

Vop = 22V, 22V, JJ2 v (I, = 754, V. = 4,3,

E=

. [-] -]
VCE(sat) and Gain Measurements at 100°C + 5°C

Ver(sat) _,_QZ:Z V(I = 5, I = 754)

Vip(sat) = <25 V (I = 54, I, = 754)

Gain = 34/, 34/, 250 (1, = 15A, Vo = 4,3,2V)
Vop = 28/ V, L6/ v, &LV (I = 754, Vg = 4,3,2V)

Breakdown Voltages

BVppo = L3 Ve L, = /O m
BVopy = L2 V@ Iy = 0 mh
BVopo = L2 V@ Tppy = 0 ma
BVcEsg-éiVQICEs“-/O—“‘A

Leakage Currents

mao.z mA@VEBoﬂ &y

Tono =20,/ mA @ Vepo = 20V
Iopo = 22 mA@ Vogo = 20V

= 40. =
Toes | mA @ Vopg = 20V

Switching Time
ty + tr £ us, ts = us, t:f e us
Total Switching Time = us (IC = 754, IB = 54,

VBE = -1.5V on turn~off)




HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMBLY No, /A

e -]
VeE(sat) and Gain Measurements at 25°C + 5°C

i)

.0 (I, = 5A, I, = 75A)
CE(sat) B S ¥
VBE(sat) -———4— V. (g =5A I, =754)
Gain _ /39, gﬁ (22, (3, = 158, Vo = 4,3,2V)

Vpp = IS v, 225 v, 275 v (1, = 75A Vop = 453,2V)

i -] o
VCE (sat) and Gain Measurements at 100°C + 5°C
Ven(eaty = /04 v (L = 54, I, ="75A)
Thp(sat) = Je v (I, = 54, I, =754)
sain = /09, — , — (X, = 754, Vo = 4,3,2V)
Vg v, — v, — v (Ty = 75, Vg = 4,3,2V)

Breakdown .Voltages

. 3 =
BVppo = :,f/oo Ve I = /0 m
By, = Vel = © m

BVopp = R0 V@ Iopy = 42 mhA

= =
BVCES (00 ve ICES 2D  mhA

Leakage Currents

= <O,
IEBO < /mxx.@vBO &
£0,/ ms @ V, =2ov

=£0,/
ICEO mA@V = 20V
1 -=40/mA@v =2ov

Switching Time

td+tr= KS, t8‘= Us, tf“ us
Total Switching Time = us (Ic = 754, I, = 54,
Vo ® ~1,5V on turn-off)

BE



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-01%

DATA ON ASSEMELY NO. J4

VCE( sat) and Gain Measurements at 25°C + 5°C
CE(sat) = % 2V Iy = S5A, I =T75A)
VBE(sat) = <82V (g =54, I,

= 75A)

Gain /78, M3, _[70 (A, = 154, Vo = 4,3,2V)

2%, T2V, T3V

BE

VeE(sat)

Von(sat) = =£OLV Iy = 3A,

Gain= /74, (50, [ 3: (1, =
=04 v, G4 v, v (1,

Breakdown -Voltages

BV '=TS,/ Ve Iy, = (0 mA

EBO 3
Bcno“ Ve Ipp, = {0 m
=_f V@ Ly = £0_ m
= 24 V@I =/0‘mA

leakage Currents

Iopo © 720 mA @ Vo, = &4V

= 2‘0 =3
Iy = 22 mA @ Vg = 20V
Togo = -———-’O mA @ Vopy = 20V
Tops = 2L ™A @ Vipg = 20V

Switching Time

td+tr= us, tsu 1S,

Total Switching Time = _ us (I, =754, I

(I

=75A V = 4,3,2V)

and Gain Measurements at 100°C + 5°C

I, = 754)

vBE(sat) SV (I = 54, I, = 754)

75A Vg = 4,3,20)
= 754, v g = %33,2V)

£

Ve

C

t, = us

I, = 54,
= -1,5V on turn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

- PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMBLY NO., #Z5

-] ©
VCE(sat) and Gain Measurements at 25°C + 5°C

Ver(sat) © QD07 v (I = 54, I, = 754)

Veg(sat) = elZ—V  (Iy = 54, 1, = 75A)

Gain _23¢, 234, Z00 (1, = 754, Vg = 4,3,2V)

Vo = 220V, 67V, .68V (I, = 754, Vg, = 4,3,2V)

-] -]
VCE(sat) and Gain Measurements at 100°C + 5°C

Veg(sat) ™ 093 v (I = 54, I, = 754)
Vig(sat) = 74 v (I = 54, I, = 754)
Gain = 250, 242, 2720 (I = 754, Vo, = 4,3,2V)

Vpp = 202 V, 62V, 6/ V (I, = 754, Vgp = 4,3,2V)

Breakdown Voltages

BVppo = £0_ V@ Tipg = /O mA
BV = 47 _ve Topo = L0 mA
BVapo = X ve Iopo = L2 mA
BVops = 52 Ve Yo = /O mA

Leakage Currents

Loy = 350 mA e Vero = 4y

Iopo = o,§ mA @ Vi, = 20V
ICES = O4% mA @ VCES = 20V
Switching Time
td + tr = us, ts = ps, tf = [¥1]

Total Switching Time = us (Ic = 754, I = 5A,

V.. = -1.5V on turn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER:

JET PROPULSION LARBORATORY

ENGINEERING NOTE NO, 342-015

DATA ON ASSEMELY NO. /&

VCE(s at) and Gain Measurements at 25°C + 5°C

VeE(sat) ~ _____,%é, V. Iy =354, I =754
Gain 447, 325, /7 (x, 75A, g = 43,29
= 2V, UV, L3 v (1, = 754, Vo = 4,3,2V)
VCE(sat) and Ga't:ln Heaspreménts at 100°C + 5°C
o Zb v (1 SA, = 75A)
BE(S t) B
Galn = L, 47, H7 (1= 75A Ve = 453,2V)
= 40 V, &LV, ,é v (1 = 75A, VCE = 4,3,2V)
Breakdown Voltages
BEBO=&_V@ Ippo = L0, mA
cm =@l Velg =/ m
= 7’-@ V@ Iy, = /L m
BVCES = ve ICES = /) mA
Leakage Currents
1530:;?1 mA @ Voo, = 4V
ICBO =éo-, mA @ V ceo = 20V
ICEO = J mA 8 V = ZOV
S =£O;l mA @ VCE = 20V
Switching Time
td_ + t’r = B8, t‘.‘3 = us, t:f = : is
Total Switching Time = us (];c = 75A, IB = 3A,
V.. = =1,5V on turn-off)

BE



HIGH POWER, 1LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMBLY NO., £/
- o
Ver (sat) and Gain Measurements at 25°C + 5°C
VeE(sat) = .;Z_Z V. (I = 5A, I, =754)
Vae(sat) = #E2m V (I, = 54, I, = 754)
Gain Z42, 248, 227 (I, = 754, Vg = 4,3,2V)

= U Vo LV, 222V (T =758, Vi = 4,3,2V)

VeE

. -] -]
VCE (sat) and Gain Measurements at? 100°C + 5°C

VeE(sat) = .oﬂg‘? Vo (Ig =354, 1, =754

VaE(sat) © L5V (Iy = 54, I, = 754)

Gain = 278, 259, 234 (I, = 758, Vg = 4,3,2V)
Vip = L6V, bl V, L[ V (T, = 754, Vo = 4,3,2V)

Breakdown V;Jltages

BVEBO= 23 ve 1EBD= A  mA
BVopo = 30 _ve Icao" /0  mA

= 2/ V@ICES’:-—LNA

Leakage Currents

IEBon /12 mA @ VE

£ w0 = 4y
oo = 7 mA @ Vego = 20V

ICEO L 8,3 mA @ VCEO = 20V
IGES = LS5 mA@ VCES = 20V

Switching Time

td+trr= ps, t8== us, tg = us
Total Switching Time = us (IC = 754, Iz = 54,

VBE = «1,5V on turn-c__,



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMELY NO, dé

and Gain Measurements at 25°C + 5°C

vC:E(sat:)
Vep(sat) = =075V (I = 54, I = 754)
vBE(sat) = _._,_f_é___ v (IB =54, I, = 754)

Gain 288, 234, 312 (1, = 154, Vg = 4,3,2V)

Vop = 2LV, o2l V, J23V (3 = 754, Vg = 4,3,20)

C B

C ' ® °
va(sat) and Gain Measurements at 100°C + 5°C

Ver(sat) © OE7 V(I = 5A, X, ='754)

VBE(sat) = ale V(I =54, I, =754)

Gain = 3/2 , 326, 258 (I, = 754, Vo = 4,3,2V)
Vg = bl V, 262V, Q2 V (I, = 754, Vo = 4,3,2V)

B
Breakdown 'V.o'ltages

By = 43 Ve I = /ga mA
By, = égg Ve gy = L0 mA
BVopo = 52— V@ Tggp = L2 mA

Bppg = L2 V@ I = /J mA

lLeakage Currents

Tgpo ™ L3 A @ Vg = 47
Topo ® O:2 mA 8 Vg, = 20V
Topo ™ 2 mA @ Vpp, = 20V
Tops ™ Z2. wA @ Vpg = 20V

Switching Time

td + t_:r - ps, ts = us, tf - 31
Total Switching Time = _ u8 (Ic = 754, I, = 54,

VBE = =1,5V on turn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMELY NO. /7

-] L
VCE(s at) and Gain Measurements at 25°C + 5°C

Vep(eat) = —28ZLV (I = 54, I, = 758)

VgE(sat) 070 v (I3 = 54, I, = 754)

Gain _3/2,. ,3_ 00, 326 (I, = 754, Vo, = 4,3,2V)

Vo =20V, 2V, 72V (1, = 754, Vo = 4,3,2V)
VCE(sat) and Gain Measureménts at 100°C + 5°C
.V'CE(sat) =208/ V (I =S54 I, = 754)
Veg(sat) ~ SO v (I, = 54, I, = 754)
Gain = 4/, /7, 222 (I, = 754, Vop = 4,3,20)
Vpp ™ 280V, o6/ v, 460V (I, = 754, Vg = 4,3,2,

Breakdown Voltages

BVEBO".;LVQIEBO'_{Q_M
BVopo ™ J4 ve Topo = £O_ mA
BV, .= 22 V@ Topp = 2. mA

CEO
By = 23 vei..= /0 mA

CES
Leakage Currents

O -
IBBOB/;M@VEBO 4y
Lopo = L2 mA @ Vg, = 20V

= 20V

= 50
Iopp = 20 mA @ Vop,

ICES = SO me VCES = 20V

Switching Time

td+tr= us, taﬂ us, i:f! pus
Total Switching Time = us (Ic = 754, IB = 3A,

VBE = 1,5V on turn-off)




BIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMBLY No. /Z0
VCE(s at) and Gain Measurements at 25°C + 5°C

Vee(sat) = 072V  (Z,= 5A, I, = 754)

VBE(sat) ~ -2 Z_V (I =5A, I, = 754)

Gain _& .m’ _ga (Ic = 75A’ VCE - 4,3,ZV)

Vo ™ el V, 2 7LV, 2V (1, = 754, Vg, = 4,3,2V)
Ver (sat) and Gain Measurements at 100°C + 5°C
Ver(sat) ™ 074 v (I, = 54, I, = 758)
Vag(sat) ™ e 73V (I =54, T, = 754)
Gain = 355, 28%, 28 (I, = 754, Vg = 4,3,2V)
Vop = 26l V, 26L V, 462 V (T, = 754, Vg = 4,3,2V.

Breakdown Voltages

BVppo ™ [ Ve Ipn = /40 mA
Bvcmw_ngV@zcm-_ © mA

BVopo KOF V@ Iy, = 4L m

BVGES - % Ve ICES = /O mA
Leakage Currents

= <0‘
Toro __}[mA@ Vepo ™ 4y
Topo =<,/ mA @ Vopo ™ 20V
Iopo = <0, mA & Vepo ™ 20V

Tpps = <O,/ mA @ Vogg ™ 20V

Switching Time

td + i:r = us, t = us, tf = ua
fotal Switching Time = RTL ) (Ic = 754, IB = SA

vBE w =15V on turn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO, 342-015

'DATA ON ASSEMELY NO, /2

o -
vcE(s at) and Gain Measurements at 25°C + 5°C

Vep(aat) = ~20e0V  (Ty = 5A, I, = 75A)

Gain 250 242 240 (I = 754, Vg, = 4,3,2)

Vop =l V, 222, ]2 v (I, = 754, Vg = 4,3,2V)
VCE (sat) and Gain Measurements at 100°C + 5°C
Ver(sat) = .045/ V. (I = 54, I, =754)
Ver(sat) = o4V (I, =54, I, = 754) _
Gain= 2P, 242, 242 (I, = 754, V. = 4,3,2V)

Vop = 26l V, 6/ V, 62V (1, = 754, Vg, = 4,3,2V)

Breakdown 'V;ﬂ tages

BVppo © /as’ve Togo = /0 mA
BVCBO': fo ve Icso“ /0 mA
BVopo = MZ_ V@ I, = o wA
Blops = 22 V@ Igpg = 40 mA
Leakage Currents

Ly =2l me Vgpo = 4V
I uO:QmA@Vc = 20V

CBO o0 BO
IOEO © 0'2_ nA @ VCEO = 20V
1GES & He m@ vCES = 20V

Switehing Time
l:cl . t‘r = us, ta = M8, tf = us
Total Switching Time = us (Ic = 754, I3 w 34,

VBE = «]1,5V on tugn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO., 342-015

DATA ON ASSEMBLY NO. /ZZ

VeE(sat) and Gain Measurements at 25°C + 5°C
vcE(sat) gu gip V. (I; = 5A, I, = 754)
Vig(sat) Vo (T, = S, I = 754)

Gain _/43, 40, [5O (i, 75A, g = 43,29)

= <73V, ,74 v, .7£v (1, =75A Vop = %53:2 .

BE

i (-2 -]
YCE(sat) and Gain Measurements at 100°C + 5°C

CE (sat) ™ +09 (IB = 54, I, = 754)

Veg(sat) = - 43 v (I = 54, I, = 754)

Gain = A0, /53, /So (X, = 75A Vg = 4,3,2V) '
e = eV, L, é£V(I=75Av = 4,3,2V)

Breakdown Voltages

BVppo = L2V @ Ippy = 4O mA
BVopo = /(é_)_ VeI =0 m
Bopo = L3 V@ I, = £0 mA

(7] ‘
S':_LV@ICES-*‘_C_NA
Leakage Currents

30 =(O(z/ mA @ Vp,o = &V
Topo = —2L mA @ Vpp, = 20V
n 0.7 mA@ Vogo = 20V

o o.1
(), e
= mA @ VCES 20V

Tors

Switching Time

ty e = us, t, = us, t = us

Fotal Switching Time = us (Ic = 754, = S5A,

VﬁE e =-1,5V on turn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ERGINEERING NOTE NO, 342-015

DATA ON ASSEMELY No, /27

o ©
vCE(sat) and Gain Measurements at 25°C + 5°C

Vep(saty = =OL2 V. (I = 54, I, = 754y

Vi (eat) = L v (I, = 54, I, = 754)

Gain 43, /78, 167 (X, = 758, Vg, = 4,3,2V)

VBE =J3 Y, A3V, L3V (EC = 734, VCE = 4,3,2V)

VGE (sat) and Gain Measurements at 100°C 4 5°C
Ver(sat) ™ _,_C_?j_g; LA ¢ S f_sa, 1o = 758)

Gain = /53, /47, L4 (I; = 154, Vg = 4,3,2V)
Vo = 203 V, 263V, 64 v (1, = 754, Vg = 4,3,2V)

Breakdown Véltages

L SO Ve Ipp, = D mA
BVopy = Zg Ve Iy, = zz mA.
Bopo = 2= V@ Ippo = L2 mh

BVgpg = GO ve Lopg = L0 mA

Leakage Currents

L= 20 mhe Vepo = 4V

‘\{3 ‘ =
Tepo © o/ mh @ Vego = 20V

= @.{ =
Tepg 2 wA @ Vg = 20V

(s
I =</ mA@ =n 20V

CES VeEs

" Switehing Time

g ¥ tr = us, ts = H8y —
Total Switching Time = us (IG = 754, IB = 34,

VBE = «1,57 on turn-aff).




HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO, 342-015

DATA ON ASSEMBLY NO. /2%

] L]
VCE( sat) and Gain Meagurements at 25°C + 5°C

Ver(sat) = LOH v (Xg = 54, I, = 754)
v - g/ v (I = 54, I, = 754)
BE(sat) C
Gain A2, 436, Bﬁ_ (I, = 754, V. = 4,3,20)
Vpp = 22V, <23V, SZ3V (I = 754, V, = 4,3,20)

: o -
VCE(S at) and Gain Measurements at 100°C + 5°C

VeE(sat) ™ ‘oi? V(I =54, I =754)

Vpr(sat) = 2o~V (I = 54, I, = 75)

Gain = /3% , [32, (27 (1, = 154, Vop = 4,3,2V)
Vpp = 263V, 163V, .63V (I, = 754, Vg, = 4,3,2V,

Breakdown ‘Voltages

BV = 42 Ve I, = 0 mA
o = 75 va Iopo = L2 mA
Blogp = £Q. V@ Iy = O mh

BVopg = & _ve Tops = £Q mb

Leakage Currents
Lppo © 20 mA @ Vopo = 4V

ICBO w 92 !?A@ Vopg = 20V
= 20V

« 02
ICEO . wmA@ vV
ICES = O3 me vCES = 20V

CED
‘Switching Time

td+t'ru s, tsn us, t‘x
Total Switching Time = ps (xc = 154, I = 34,
"m m «1,5V on turn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO, 342-015

.DATA ON ASSEMBLY No. /25~

: o o
ICE(s at) and Gain Measurements at 25°C + 5°C

vC:E (sat) ®

07/ v (1= A, I, = 754)

Ve (sat) Y (1, = 54, I, = 754)
Gain _ /32, [2], [25 (I, =754, Vg, = 4,3,2V)

Vop = 223V, o5 V, 25V

VCE (sat)

vCE (sat) °

(Ig = 758, Voo = 4,3,2V)

and Gain Measurements at 100°C + 5°C

25 v (I = 54, I = 754)

Vpg(sat) = #2e V(I = 54, I, = 75)

Gain= /0, /0C, Jo/ (I

= 754, V

cE = 4,3,2v)

Vg = 66 v, Lb v, bV (I, = 75A, Vo = 4,3,2V)

Breakdown V;:ltages

BVppy = ? Ve I, = 2 mA
BV, .= /20 ve Iopy = 2. mh

CBO

BVeeo = -ZLQ-C) Ve Igpy = L. mh
BVCES = /K ve ICES = /0 mA

Leakage Currents

Tppo = Q5 mA@ V= 4V,
Topp = 22 mh @ Vi, = 20V
Too = S mA@ Vepo = 20V
Tops = O3 me Vopg = 20V

Switching Time

t

VBE

d +-tr = s, 1:s = us, tf - us
Total Switching Time = us (Ic = 754, 1

B = 54,
= ~1,5V on turn=-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMBLY No. /26

vCE (sat) and Gain Measurements at 25°C + 5°C
VCE(sat) = _a;;%‘/_ v (IB = 54, I, = 754)
vBE(sat) =a0/l |V (IB = 3A, Ic = 75A)

Gain _/63, (60, [5G (I, = 754, Vg = 4,3,2V)
Vop = 0?2 Vv, 73V, 3V (I = 754, Vop = 4,3,2V)

: o o
VCE(sat) and Gain Measurements at 100°C + 5°C

Ver(sat) = IV | (I, = 54, I, = 754)

ViR (sat) Lo V(I =54, T, = 75A)

Gain = 357, 268, 220 (1, = 754, Vg = 4,3,2V)
Vg ® G2 V, 463V, 163V (I, =754, Voo = 4,3,2V)

Breakdown Voltages

BVEBOF- é;é ve IEBO= /0 - mA

BVCBO=_<£3 V@ICBO=/O mA.

BVepo = ngg Ve Top, = L. mh
BVops = Ve I = /0 mA
Leakage Currents
= 20 =
Tero ZO0 mA @ Vepo by
Yopo © 42),/ DA @ Vg, = 20V
P4 =
Topo =<0 mA @ Vg, = 20V
= 4 =
ICES O mA @ VCES 20V

Switching Time
Lyttt = 3:9';,1s, t, = A4 ns, tg = 377 us
Total Switching Time = /4¥ ps (I, = 754, 1, = 54,

VBE = -1,5V. on turn~off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMELY No. /27
VCE( sat) and Gain Measurements at 25°C + 5°C
CE(sat) L0S v (I = 5A, 1, = 754)
VgE(sat) = L3 v (15 = 54, I, = 754)
Gain %, .98, .26 (O, 75A, g = 4,3,2V)
Voo = 126V, LoV, .Zév (I, =75AV = 4,3,2V)

°© o
VCE(sat) and Gain Measurements at 100°C + 3°C

VCE(sac) 56 v (I = 54, I, = 754)

VeE(sat) = s 416V (I; = 54; I, = 754)

Gain = 7o, 78, L& (I 75A, = 4,3,2V)
Vop = ooV, LSV, bV (Ic==75A VCE=43 2v)

Breakdown Voltages

BV = //2 Ve I, = L0 mA
BVop, = 87V@ Topo = L8 mA
0=éé V@ICE0=/@ mA
S-—=ZO V@ I = L0 mA

Leakage Currents

Ippo = 0.3 mA @ Vepo = 4V
<, =
Yopo = O/ mA @ Vopo = 20V

£ =
Lopo = 0,/ mA @ Vopo = 20V

Leps =<0.] mA @ Vops = 20V

Switching Time
t:d-i-tr-: 3.9 us, t:s = Z.é 1S, tfrz 5.2 1S
Total Switching Time = /O;/ us (I, = 754, Iy = 5A,

va = -1,5V on turn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE RO, 342-015

DATA ON ASSEMBLY N0, /2

L] o
VCE(S at) and Gain Measurements at 25°C + 5°C

CE(s at) = - 093 v (I = 5A, I, = 754)

VBE(sat) = V. (Ip =54, I, = 754)

Gain _9S, 2/ , B (1, = ?SA Vop = 4,3,2V)
BEa.?ﬁ/v,;?.vabv (1, ?s.a, g = 4,3,20)

. . . .
vcE(sat) and Gain Measurements at 100°C + 5°¢

Ver(sat) = B_... V. (Ip = 54, I, = 754)

Veg(sat) = -aZ5 V(I =54, I, =754)
Cain=_77 , X, 73 (3, = 754, Vo, = 4,3,2V)
Vg = 183 V, b3 V, 063 V (I, = 754, Vop = 4,3,2v,

Breakdown Voltages

B = 28 ve Tppy = L0 mA

Bvcmn IS5 ve Iopy = 42 mA
BVopo = 32 Ve Iy= 2 wh
BVopg = 32 ve IGESa /2 mA

Leakage Currents

IEBO= _’fmA@V 4y

cno“‘a'z mA @ Ve, = 20V

Tero u;’é}:’{ mA © ona 20V
Tops = A @ Vo = 20V

Switching Time

tgtbt = 39 us, t, = 2.4 s, tg = 2 ¥ us
Total Switching Time = //rf " us {Ic = 754, IB = 54,

VBE = «1,5V on turn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO, 342-015

DATA ON ASSEMELY No. /29

1v('.:E (sat)

CE( at) .

and Gain Measurements at 25°C + 5°C

Ol v (I = 54, I, = 754)

VBE(sar) = +Ee—V (g = 5, Ig=754)

Gain _200, @7, 9S (1 = 754, Voo

(I, = 758, Vg = 4,3,20)

= AlS Y, LSV, 7év

V(&‘.(sz}u:) _
VCE(sat) - 0028 v (I = SA
v (X SA
BE(sat) B
cain = 234, 227, 203 I,
E=_;_éév, 60V, L0V (1

Breakdown Voltages

By = 3 V@ Iy = /O mA
Bvcm=£ Ve I, = /o m
EZL_V@I = /O mh

=25 ve ICES L0 wA
Leakage Currents

IEBO"——é’—’ WA @ Vppy = 4V

ICBO = Z0 mA@ VCBO = 20V

Togo ™ 6D me Vero = 20V

Iops =60 mA@V g = 20V

Switching Time

= 4,3,2V)

and Gain Measurements at 100°C + 5°C

I, = 754)

c
I

75A,

= 754)
= 4,3,2V)

= 75A, V =432V)

td + tr = us, tB = us, tf = us
Total Switching Time = us (I ~ 754, IB = 54,
V... = -1,5V on turn-off)

BE



HIGH POW.‘;‘,R, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE-NO. 342-015

DATA ON ASSEMELY No. /50

vCE (sat)

CE(sat) = O7LV (=54 I

and Gain Measurements at 25°C + 5°C

= 754)

Vag(sar) = L2V (I = 54, 1c = 754)

=432V)

=75A V = 4,3,2V)

Gain gg,é, /57, (Ic = 754,
Vpp ® OV, OV, TV (I,
s -] o
VCE(sat:) and Gain Measurements at 100°C + 5°C

CE(sat) = 099 v (I = 54, I, = 754)
Vengeaty = <2V (Iy = 54, o= 754)
Gain = /47, [ T (T = 158, Vo = 6,3,2V)

= bl V, bl V, 262V (1,

Bregkdown V‘oltages

BVEBon Z Vel = /2 wmh
CBO-:SS‘ Ve Iy =40 m
cno’” g V@I =/o mA

=4 V@ICES- /O mA

Leakage Currents

BO = OZI mA @ VCBO = 20V
a £ =
ICEO */ =A@ VCEO 20v

L S =20,/ mA @ Vogs = 20V

Switching Time

= 754, Vg = 4,3,2V)

td+tr=f LS, t8= us, t:f=z us
Total Switching Time = " s (1, = 754, Iy = 54,
V.. = ~1.5V on turn-off)

BE



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO, 342-015

DATA ON ASSEMBLY No, /3/

; . ]
VCE(a at) and Gain Measurements ‘at 25°C + 5°¢C
VCE(Bat) = ..:..0_7.5. v (IB = 54, IC = 754)

Vpp(sat) = Ll v (I; = 54, I, = 754)
Gain [0 ; (07, L0 (Iy = 754, Vg = 4,3,2V)
Voe = 223 Y, (ZE Y, I3V (I = 158, Vg = 4,3,2V)

i b ﬁ
VCE(s at) and Gain Measurements at 100°C + 5°C

VeE(eat) L0V (Iy =54, T, = 754)

VaE(sat) = A2 .V (I; = 54, I, = 758)

Gain= 4L, G4, M (1, =754, Vo = 4,3,2V)
Vgg = L0V, 0V, JElV (I = 754, Vg = 4,3,2V)

Breakdown .Vésltages

BVppo © 40_ Ve I, = {:9 mA
Bopo = 65 _ve Iopo = L2 ™
BVepo = % va Topo = L2 mh

b—-
BVops 34 ve Iops = L2 mA

Leakage Currents

Inm“-——ZO“‘A@VEBo" 4v
1 =40:/mA@Vc = 20V
=<0,/ nA @ Vepo = 20V

«Z0,[ mA @ Vopg = 20V

CEO
Iero
Ters

- Switching Time

us
8
Total Switching Time = -8 (Ic = 754, IB = 3A,

VBE = -1,5V on.turn-off)

td-ijtr!= ps, t_ = : pg,tfﬁ



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMELY NO, /32

and Gain Measurements at 25°C + 5°C

VCE(sat)
Vepeat) = L85V (I = 5A, I, = 754)
VeE(sat) = Lo v (I = 54, I, = 75A)
Gain __ /%7, [63, _— (I = 754, Vo, = 4,3,2V)
Vgp © oI2 Ny L2V, — V¥ (I, = 754, Vg = 4,3,2V)

VCE (sat)

and Gain Measurements at 100°C + 5°C

Ver(sat) = £O93V (I = 54, I, = 75A)
I, = 75A)

VBE(sat) =al> V (IB = 54,

C

Gain = /o7, [, LY47 (I, = 754, Vg = 4,3,2V)
= 754, Vop = 4,3,2V)

Vg = 282V, (62 V, 63 v (I

Breakdown Voltages

BVppo = Vel =_ £ m

BV:po = 7 Vvely, =0 m

BVopo = 2. V@ Tpp, = 0 wh

Bops = Llo_ V@ Teps = £Q. ™A
Leakage Currents

50 ﬂi;f, mA @ Vo) = 4V
Topo =<0 _mA @ Vg, = 20V

TLoro asl,/ mA @ Vopo = 20V

Lops =<Of wA @ Vepg = 20V

Switching Time

t

d +-tr B S, ts = . kB, tf = _____us

Total Switching Time = us (IC = 754, I = 54,

Vee

s -1,5V. on turn~off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMELY No. /33

vCE (sat)

VCE(sat) u .ﬁL‘i \ (IB el SA"

C

and Gain Measurements at 25°C + 5°C

I, = 754)

Veg(sat) = - [V (I =54, I, =754)
Cain /0%, /20, .26 (g = 154, Vo, = 4,3,2V)

VBE”JLZV);Z&V:JEV

VCE (sat)

VCE (sat) -

02 v (1, =54, 1

C

(T = 754, Vg = 4,3,2V)

and Gain Measurements at 100°C + 5°C

= 754)

Vi(eaty = 42l V (g = 54, I, = 754)
Gain = 03, P27, 24 (1, = 154, Vg = 4,3,2V)
Vgg = (60 V, 62V, £3 V (I, = 754, Vo = 4,3,2V)

Breakdown Voltages

= = /0 mA
BVEBO [/ ve IEBO £ mA
BVCBO = Zé ve ICBD = /0O mA
= /C) mA

cps = &2 V@ g = L0 mA

B,

BV

g0 = L2 V@ Iy

Leakage Currents

w0 -
Lono f mA @ Vipo = 4V

ICBO= 2 mA@ VCBO = 20V

ICEO = 5.0 mA @ VCEO = 20V

ICES =02 mA@ VCES = 20V

- Switching Time

t

d"'tr:'m

Total Switching Time = us (IC = 754, I, = 5A,

BE

m -]1,5V on turn-off)



HIGH POWER, LOW SATURATION VOLTAGE -
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
TvATNEERING NOTE NO. 342-015

DATA ON ASSEMELY NO. /24

VCE (sat)

CE(sat) —'-AOA v (IB = dA, I
i (I = 54, I,
Gain //5_: /LO » ?7 (IC = 75A’
= 24V, 25V, 2S5V (I, = 754, Vg = 4,3,2V)

BE (sat)

VBE

VeE(sat)
VCE(sat) = LV (g,
Vep(sat) = 22V (I = 34,

Gain = éz Q g% (I
= L v, L, 45V (I

Breakdown -Voltages

BUppy = L4 V@ I, = L0 A
nvcm=g£ Ve Iy, = [0 A

Bc&:o':‘s_D Ve Tpp, = L mh

=2 _velgg= g m
Leakage Currents

1EB0= ﬁmA@ 4v

=<0,/ mA@V = 20V

I

and Gain Measurements at 25°C + 5°C

C

= 754)
= 75A)
Vo = 423,2V)

and Gain Measurements at 100°C + 5°C
= 75A)
I, = 754)
= 754, V

==432V)

= 754, V —432V)

} CBO
ICEO & (0./ mA @ VCEO = 20V
ICES =20 A @ VCES = 20V
Switching Time
td+tr== us, ts== us, t:fr- us
Total Switching Time = ___  ps (I = 754, IB =5 _
V = -1,5V on turn-off)

BE



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMELY NO, /&5~

-] o
VCE( sat) and Gain Measurements at 25°C + 5°C
VeE(sat) = JES Y (I; = 5A, I, = 754)
VpE(sat) = FC_ v (I; = 54, I, = 75A)
Gain _/0, §b, T (I, =154, Vo = 4,3,2V)
Vop = L2V, T8V, =V (I, =75, Vg, = 4,3,20)
i o k-]
vCE(sat) and Gain Measurements at 100°C + 5°C

Ver(sat) = 7SV (I =5A, I, =T75A)

VeE(sat) = g4 v ‘ (I = 54, L, = T58)

Gain= 7% , /&, 2/ (I, = 754, Vo = 4,3,2V)
Vpp = 2LV, 70V, 20V (X, = 75, Ve = 4,3,2V)

Breakdown Voltages

BVEBO= [l ve IEB0= /O mA
BVCBOB fﬁ ve ICBOﬂ /¢ mA

By = 33 ve Tope = L2 mA
BUopg = 92 V@ Ipe = O mh

Leakage Currents

Tppo = g:?_mA@ Vepo = 4V
Topo = DS mA @ Vg, = 20V

L ;; mA @ Vpp, = 20V

Switching Time
td + tr = ps, ts = us, tf = ps
Total Switching Time = us (Ic = 754, I, = 54,

VBE = «1,5V on turn-off)



HIGH POWER, LOW SATURATION VOLTAGE
SILICON SWITCHING TRANSISTOR

PER: JET PROPULSION LABORATORY
ENGINEERING NOTE NO. 342-015

DATA ON ASSEMELY No. /30

> o
VCE(S at) and Gain Measurements at 25°C + 5°C

VCE(B at) = 02 v (I = 5A, I, = 754)

Ve(sat) = T3 v (I; = 54, I, = 754)
Gain _ /29, //0, (I, = 754, vy, = 4,3,2V)
Vpp = ale V, 225V, =V (I, = 758, Vg, = 4,3,2V)

-] ©
VCE(s at) and Gain Measurements at 100°C + 5°C

Veg(sat) = {82V (I =54, I, = 758)
Vg(sdt) = 242V (I =54, I, = 754)
Galn = 0 _, 9L , K3 (I, = 754, Vo = 4,3,2V) -

Vg = 262V, 65V, 64V (I, = 754, Vg = 4,3,2V)

Breakdoum V;rltages

BVEBo“é‘Z Ve I, = & m
Bopo = &2 V@ g = o mh
Banp = do V@ Loy = A mA

Bgps = 3o V@ Tgpg = 0 ma
Yeakage Currents

1330 = <O,/ mA @ Vopo = 4V
Topo = L0l mA @ Vi) = 20V
Iczo =<0,/ mA @ ch = 20V

= <
ICES O f mA@ VCES = 20V
Switching Time

td+trf= us, tsﬂ us, t:f= us
Total Switching Time = us (Ic = 754, I]3 = 54,

VBE = «1,5V on turn-off)



