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INTRODUCTION
 

Westinghouse Electric Corporation, under Jet Propulsion Laboratory
 

Contract JPL-952309, has made 35 unusually low saturation voltage
 

silicon power transistors. The prime goal was a tight grouping at
 

1000C 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 MODIFICATIONS
 

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.
 

Itwas known that increases in VcE(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 assembly
 

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 VCE(sat) was improved, but an 

increase was still noted after storing at 145*C. On cutting open 

Pow-R-Disc packages, it was found that the thinner contact discs 

(10-mul Teflon) were cracking the silver plating at the edge of the
 

disc. This problem was solved by using a contact design similar to
 

that used on stud-mounted production units. An even lower VCE(sat)
 

was the result and no rise due to 1450 storage was noted.
 

B. ASSEMBLY MODIFICATIONS
 

The prior design is shown in Fig. 1 from Contract JPL-952309. Refer

ring to this sketch, the alignment grooves in Item 4, the top compres

sion bar, served two purposes. They decreased the assembly thickness
 

by the depth of the groove and they determined the lateral location
 

of the dowel pins. However, the grooves in (2), the emitter contact
 

4
 



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 side 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. Using 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 to 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~longer occur at the lower stress.
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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 appeared the fits could be less tight with no 
detriment to the assembly and a standard bolt, nut, and wabher could 
be used. At the same time, the insulator (13) could be improved by 
lengthening it to cover more of the bolt between the flanges of the 
flat packages. Also, this insulator made of PTFE Teflon(R) 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 porous, and some evidence of subsurface corrosion
 

was observed in parts which were gold plated.
 

A common thermal compound 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 grease flowing for a considerable time after
 

assembly. Since heat transfer was not a significant problem 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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(1) Flat Package 1401 (9) Heat Sink 
(2) Emitter.Contact Bar 
(3) Dowel-Fin Aligner 
(4) Top Compression Bar 

(10) 
(11) 
(12) 

Support Plate 
Iica Insulation 
Compression Washer 

(5) Collector Contact Bar (13) Insulator 
(6) Top Fin Limit (14) Belleville Springs 
(7) Collector Contact AreZ (15) Compression Bolt 
(8) Bottom Fin Limit (16) Cdmpression Nut 

JPL 952309 Assembly 
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Transistor
 

(2) Emitter Contact Bus
 

(3)Dowel Pin
 
(4)Top Beam,
 

Collector Contact Bus
 

(6)Aluminum Heat Sink
 

(7)Lower Beam
 

Thrust Washer
 

(9)Belleville Springs
 
(10) Washer
 

(11) 3/8 - 24 SST Nut
 
(12) Bolt
 

(13) Insulating Locator
 

Mica Washers
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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 conflicts, 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 of.this report on mechanical assembly.
 
• . 

DTXt-o the above change in the emitter contact within the welded 

Pow-R-Disc; a number of these assembled discs had to be machined 

open and 'the.ol style emitter contacts replaced. This resulted 

in the ndc 8s of reweldlng some seals with corresponding problems 

of leakag'4f.some of the jewelded seals. This difficulty was the 

main contibuting factor-delaying 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 is 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 separating 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, it was
 

impossible to check gain at 75 amps collector current and 1 volt VCE.
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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 1000C and at room temperature are shown. The distribu
tion graphs show a very tight grouping of VBE(sat) values well below
 
the specified maximum at 100*C. The collector-emitter saturation
 

voltage ranged from 0.062 to 0.106 volts at room temperature and 0.074
 

to 0.156 volts at 1000C. 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.
 

Itwas 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 1000 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
 

VCE(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 not attempt to disassemble the-unit or to change the
 

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

cause VCE(sat) to rise.
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HIGH POWER, LOW SATURATION VOLTAGE 

SILICON SWITCHING TRANSISTOR
 

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

AVERAGE VALUES
 

VCE(sat) and Gain Measurements at 250C + 5%
 

VCE(sat) .3-- V 	 (I = 5A, IC = 75A)
 

(IB - 5A, Ic = 75A)
vE(sat) = 7 V 

Gain 17-Z 1_ , .1 (IC = 75A, VE = 4,3,2V)
 

VBE v.9V,,752 v, 	 3 V (Ic = 75A, VCE = 4,3,2V) 

VCE(sat) and Gain Measurements at 100C + 50C
 

VCE(sat) = .1a V (IB = 5A, IC = 75A)
 

VBE(sat) - ,78 V (IB = 5A, Ic = 75A)
 

Gain = /93 Z/79 , (IC = 75A, VCz = 4p3,2V)
 

V, ./ V, (I = ?v 4,3,2V)
75A, VCE = VBE 63' 	 c 

Breakdown Voltages 	 Excluding Assembly 102
 

BVEBo 	- /0,3V@ IEBO = /0' mA /1,49v 
BV O 63,S-V@ I O=&/.MA -649 1/
 
BVCEO = z ._6V @ ICEO = _/O mA 4Zq
 
BVCES = V @ ICES =/ 54/ v
 

Leakage Currents 	 Excluding Assembly 102
 

1L =1,9 A @ VEWO 4V 1,9),
 

1CO= 1,67 mA @ V0BO = 20V 0,34#WA
 
ICEO - 2,1 mA @ VCRO = 20V /,(0 ,4
 

9
Im / @ V. = 20V 126 mA
 
YCES
 

Switching Time
 

td + tr = psj ts = - Isj tf = ps 

Total Switching Time - s (Ic = 75A, I = 5A, 

VBE = -1.5V on turn-off) 
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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
0C + 50C 

VCE (sat) T i V (1, - 5A, Ic - 75A) 

VE(sat -7 V (I = 5A, I c -75A) 
Gain 12/L7Z_ __ & 7 (I - 75A V 4,3,2V) 

VEE tt. , 99. 79_.v 1v,&. 6 v (ic = 75A, VCE 4,3,2v) 
V°
 

VCE(sat) and Gain Measurements at 1000C + 50C
 

VCE(sat) ="'_ ZV . (I = 5A, IC = 75A) 
VSE(sat) -.7///6 V (I = 5A, I - 75A)
c 


Gain =c?*/f/,. _2, , _ c= 75A, VCE - 4,3,2V)
 
.60174~fv, .0'1v, . 604 (1~ - 75A, VCE = 4,3,2V)
 

Breakdown Voltages Excluding Assembly 102
 

BVw -1,9//VIf jQ mA45v
 

VcEO /V V @ ICEO = a/
 

BV =A/O v c /0 i
 

A 0BCES V CES =/ A2 

Leakage Currents 	 Excluding Assembly 102
 

ICB mA @ VC = 20V 20,1 112
 
1 aEo = mA @VCEO = 20V z,119

ICS -4''A@ VCES = 20v 

Switching Time 

td + t r = Ps, t s - 49s, tf = _ ps 

Total 	Switching Ti ps (IG = 75A, IB 5A,
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Parameter VCE(sat) Units Volts 
R.T. 

100 

30
80 

25 -

20- 60 

No. of Percent 
Units of Units 

15 
40 

100 

5 

I - I I 0 
.060 .080 .100 .120 .140 .160 

V -ma)C~sat)' Voltsot 

35 100 

30 
80 

25 

20- 60 

No. of Percent 
Units of Units 

15 - 40 

10

20 

0 0 
.060 -.080 .100 .120 .140 .160 

vC(sat), Vol* 
" 
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Parame ter VBE(sat) Units yOs 

R.T. 

35- _100 

30b 

25 0 

20- 60-

No, of 
Units 

Percent 
of Units 

15 40 

10 

20 

o 0 

-..60 .80 1.00 1.20 1.40 1.60 
VBE(sat), Volts 

a-, 100 

30 
80 

25 

20 60 

No. of Percent 

Units of Units 

15 40 

20 

0 , r0 

.60 .80 1.00 1.20 1.40 1.60 

0) Volts 

18" 



Parameter Gain @ 4V Units 

R.T. 

35- 100 

30 
80 

25 

20 60 

No. of Percent 
Units of Units 

15 0 
40 

102 

50 0 

o 100 200 300 400 500 
Gain 

35 100 

30 
80 

25 

20 60 

No. of Percent 
Units of Units 

15 40 

10

" 20 

0
 
0 i00 200 300 400 500
 

rain
 

L9
 

o . -- _ __I_ _ 



'Parerneter Gain @ 3V Units 
R.T. 

35 00 

80 

25 

No. of 
20- 60 

Pert 

Units of Units 
15 -

40 

10

20 
5 

0 ._ 0 

0 100 200 300 400 500 

35 100 

30
80 

25, 

20 60 
No. of Percent 
Units of Units 

15 40 

10 -

20 
5, 

0 - 0 
0 100 200 300" .400 500 



Pdrameter "Gain @ V Units 
R.T. 

35- 100 

30
80 

25 

20- 60 

No. of Perceu. 
Units of Units 

15 40 

10 

20 
5

0- -"0 

0 100 200 Gain 300 400 500 

35 10 

30 

80 

25 

20 60 

No. of Percent 
Units of Unit 

40 

10

20 

0 0 
0 o100 200 300 400 500 

Gain 
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VameterCE(sat)1000C UnitsVolts 

35 -00 

30
80 

25

20- 60 
NO. of Percent 
Units of Units 

15- 40 

0

20 

o -0 
.060 .080 .100 .120 .140 .160 

VCE(sat). Volts 

35 100 

30 
80 

25 

20 60 
No. of Pe 
Units of 

15 
40 

10 

pn 

5 

.060 .080 .100 .120 .140 .160 

VCE(sat); Volt* 



Parameter DEB(sat) Units yQIts 
1000C 

35.- 100 

30 
80 

25 

20 60 
No. of Percent 
Units 

15 of Unit 

40 

10 

20 
5 -

.60 .80 1.00 1.20 1.40 1.60 

VBE(sat)' Volts 

35- 100 

30 

80 

25 

20'- 60 
No. of Percent 
Units of Unit, 

'5 0 

40 

0

20 

.60 .80 1.00 1.20 1.40 1.60 
.VBEtsaO-,Volt' 
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Parameter Gain @ 4V. 'Units 

100o0 

35- 100 

30
80 

25 

60 
20 

No. of Percent 

Units of Units 
15  40 

10 

20 

5

0 
0 

I , 
0- 01 

0 100 200 300 400 500 
Gain 

35.- 100 

30 
80 

25 

20-
'60 

No.-of Per, 

Units of Units 

15- 40 

L0 

20 

0 

0 100 200 
Gain 

300 400 500 

24 



Parameter Gain @ 3V Units 

1006C 

35- ±00 

30
80 

25 

20 60 

No. of Percent 
Units of Units 

15 - 40 

10

20 

0  - TI 0 

-0 100 200 300 400 500 
Gain 

35 -100 

30
s0 

25 

20 
-60 

No. of* Percent 
Units 

15 -4025 
of Units 

10 

20 

_ __ 020 _ _ _ _ 

)0 200 300 400 5;0 
Gaiv 



Parameter Gain@ 2V Units 

100C 

35- 100 

30 
80 

.25 

20- 60 

No. of Percent 
Units of Unit 

15 40 

to [_

T- 200 
a -

. 

iO 200 300 0o 500 
Gain 

35 100 

30 
80 

25 

20 60 
No. of percent 
Units Df Unit 

.15 

10 

20 
5 

-

0 100 200 300 400. 500 
0 



Parameter BVRBo Units Volts
 

35- 100 

30" 
80 

25 

20 
60 

No. of Percent 
.Units of Units 

15 - 40 

10

20 
5 

0  0 
0 4 8 -12 16 20 

BVEBO, Volts 

3 5 - 100 

30 
80 

25 

20 
60 

WO. or •Percent 
Units of Units 

•.15 40 

10

20 

a A 8 12 16 20 
IVEBb, Volts 
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Parameter ..BVCBO Units Volts 

35 ------- 100 

30 30 L 80 

25

201 60 

No. of Percent 
Units 6f Units 

15 - 40 

10 -2 I0 20 

5 

0 -- 0 

0 40 
MY 

60 
Iolts 

80 100 

35 100 

30 
80 

25 

20 60 

No. of Percent 
Units of Units 

40 

10 

20 
.5 

0 -20 40 60 0 100 
1VCB0., Volts 



Parameter EVCEO. 'Unitsypots 

35- 100 

30" 
80 

25 

20 60 

No. of Percent 
Units of Units 

15 - 40 

10

20 
5 

0 - 0 
0 20' 40 60 80 100 

BVo Volts 

.35 100 

30"

80 

.25 

20 60 

•No. of Percent 
Units of Units 

4U 

10 
15 t 

-
. .. 

ua. 

i0 
- 20 

0 0o 

20 40 60 80 1000 

BcEo,' 1s 



Pirameter BVcES Units yots
 

35- 100 

30 K 
80 

25 

20] 60 

No. of Percent 
Units 15 _0 of Unit4 

10
/ 20 

5 

0 - 0 
.0 20" 40 60 80 100 

BV Volts 

35 100 

30 
80 

25

20- 60 

No. of Percent 
Units of Units 

15- 40 

10

20 

0 ,0 

0• -20 40 60 80 100 
Volts 



Parameter 1EBO Units mA 

35- 0 

30 
80 

25 

20 60 

No. of Percent 
Units of Units 

15 
40 

10 

20 
5 

0' 0. *1. . |9 0 

0 4 
•I 

8 
. 

. 
BO, 

12 16 20 

.35- 100 

.30 
80 

25.

.20 60 
-No.of Percent 
Units of Unit 

15 40 

10 

5 
20 

0 0 
0 4 8 12 16 20 



Parameter .CBO Units mA 

35"- 100 

30
8 

25 

20 60 

No. of Percent 
Units of Units 

1 40 

10 

20 
5 

0 0 
0 4 8 12 16 20 

1CBO' mA 

35 100 

-30 
80 

25 

20 60 

No. of Percent 
Units of'Units 

15 40 

t0 

20 

0 4 8 12 16 20 
. 1 CBO' mA 

3i



Parameter CEO Units _& 

35- 100 

30" 80 

25 --

No. of 
Units 

20 

15 

60 

40 

Percent 
of Units 

10 

20 

)" 

0 

_ 

4 

-I 

8 

'CEO , 

I 

12 16 20 

U 

100 

30 

25 

80 

No. of 
Units 

20 

15 

60 

40 

Percent 
of Units 

10 

5 
20 

0 

0 4 8 

-CEO-

12 16 20 

0 



Parameter 'CES Units ju. 

35- 10 

30

25 

20 .60 

No. of Percent 
Units of Units 

15 40 

10 

20 
5 

01 71 1 . -- 0 
O4 8 12 16 20 

ICES, mA 

35- 100 

30 
80 

25 

S 20 60 

ro. of Percent 
Inits of Units 

15 40 

10 

120 

5 

0 ,. 0 
A. 8 12 16 20 

.ICES, mA 

34 



DATA ON UNIT #131
 

1000 

3 

21 

--T- ....F[ 
_hAt I 

, .,3~ 

' T--T 

g 

rL 

- .I-± 

f_ 

. 
DC Forward Biasw 27 t[ ' 

A_V 

L . 

0 

i a- 0 

10. 
4- - H 

44 

y1 . 100 10z00rv 

VCE,"Vltml 

Second Breakdown 
Area Not Evaluated 



WORST CASE PROJECTED 
FROM DATA ON OIE UNIT -

USING DATA ON UNIT #1-3-1 

'1000 6f37Ft----
[ .rrl I-- ---...... L.F... 

DC Forward Bias 

A-: 

§ iL100- L$}f 1i4t 

I

10 0 04r•rL00 

A 

.A 

l £ .tccA' 

'a 

+ 

N 4 

1 

4.LO~OOa 

t.: 

f 44 

1 

E.a----ed 

10 
VcE 

.
Voin 

IN 1000 

Second Breakdown 
Area Not Evaluated 
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HIGH POWER, LOW SATURATION VOLTAGE
 
SILICON SWITCHING TRANSISTOR
 

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

DATA ON ASSEMBLY NO. 

VCE(sat) and Gain Measurements at 250C + 5%o 

VCE(sat) 0a.Q2 V ( B =5A, Ic = 75A)
 
VBE(sat) 'go V (I B = IA, IC = 75A)
 

Gain /&8 /0O, (IG = 75A, VCE = 4,3,2V)
.. 2& 
VBE =.72 V.V,- V, 6V (i c = 75A, VCE = 4,3,2V) 

VCE(sat) and Gain Measurements at 1000C + 50C 

VCE(sat) = 1 V 	 (I B = 5A, IC = 75A)
 

('B = 5A, IC = 75A)
VBE(sat) - ZL V 

Gain = JQQ 6, y # (Ic = 75A, VCE = 4,3,2V)
 

VBE V,2o_62. V, 	64 V (IC = 75A, VCE = 4,3,2V) 

Breakdbwn Voltages
 

0mBVEWO -=95 IB 

BVCB = _ V @ICB = /6 m&
BVCEO = 0 CEO 	= /0 mA
 

BVCE S V@ICES 	 = /0mA 

Leakage Currents 

1EB = /,/ m @ VE. 4V
 
ICB =d 4 /.mA @ VCBO = 20V
 

ICEo =cC/ mA@ VcEo = 20V
 

ICES mA @ VCES = 20V
 

'SwitchingTime
 

td+tr=4 s ta-=Z gs 	 I...= 

Total Switc ing Time A4 ps (Io = 75A, TB 5A, 

V = -1.5V on turn-off) 



HIGH POWERj LOW SATURATION VOLTAGE 
SILICON SWITCHING TRANSISTOR 

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

DATA ON ASSEMBLY NO. e 

VCE(sat) and Gain Measurements at 25C + 50C 

VCE(sat) V (I)= SA, IC = 75A) 
VE(sat) =V (I -SA, IC = 75A) 

Gain 1 /2J , /2 3 ( c = 75A, VCE = 4,3,2V)
 
VBE = - V, 71( V, 7_L V (Ic = 75A, VCE = 4,3,2V)
 

VcE(sat) and Gain Measurements at 1000C + 50C 

VcE(sat) =- osVV (IB =5A, = 75A)IC 


VEE(sat) '71 V (IB 5A, I C = 75A)
 

Gain =&L, 1/2 ,p_ / (IC = 75A, VCE = 4,3,2V)
 

VBE = V, ,60 V .60 V (IC = 75A, VCE = 4,3,2V)
, 

Breakdown Voltages
 

BVEB = -,L V @ 'EBo =
 

BVcBo = 15 V@ ICBO= _ -mA
 

BVCEO 	= 7 
 V@ ICEO= /0 mA
 
V_DVcE s 	 = v @ ICES = l mA 

Leakage Currents
 

= 4VIEO = ZfmA @ VEB O 


I c o = 0 mA @ VC o 20V
= 


ICEO = 20 6A @ VCEO = 20V
 

ICES = 20 mA@ VCES = 20V
 

Switching Time
 

td + tr -a- ps, tf -

Total Switching Time = ps (IC = 75A, IB =5Aj 

VBE = 	 -l.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. /. 

VCE(sat) and Gain Measurements at 25C + 50C
 

VCE(sat) 7. ---V (IB - 5A, IC = 75A)
 

VBE(sat) = V (TB = 5A, IC = 75A)
 

Gain = _ //_? I c = 75A, VCE = 4,3,2V)
 

vBE = V, 2.§v, 7Sv ( c = 75A, VCE = 4,3,2V)
 

VcF(sat) and Gain Measurements at 1000C + 5C
 

VCE(sat ) = . 1 2 V (I B = 5A, I C = 75A) 

VBE(sat) = a7S- V (I B = 5A, I c = 75A)
 

Gain= &5Z, /21' //7 (IC = 75A$ VCE = 41312V)
 

VBE V, *4 V, ,64 V (I C = 75A, VCE = 4,3,2y)
 

Breakdown Voltages
 

BVEBo = _ va@ 'EBO = /0 mA
 

BVcB0o = 73 V CBo = / m '
 

DVCE O = ( V@ ICEO = .,mA
 
BVE S = v @ICES= mA
 

Leakage Currents
 

ILBO = 1Y mA@ VEBO = 4V
 

IB 0 = Q,/ mA VCBO = 20V
 

1CEO =0l mA @ VCEO = 20V
 

ICES = O,2 M&@ VCES - 20V
 

Switching Time
 

td +tr = - As, = s, tf = Cs 

Total Switching Time = pis (IC = 75A, IB =SA. 

VBE - -1.SV on turn-off) 



HIGH POWER, LOW SATURATION VQLTAGE 

SILICON SWITCHING TRANSISTOR
 

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

DATA ON ASSEMBLY NO. Os 
VCE(sat) and Gain Measurements at 25% + 5C
 

VCE(sat) . 7 V (IB = 5A, IC = 75A)
 

5A, I0 = 75A)
VBE(sat) AK§I V (IB 
Gain _40 .. _Z, /W (I C = 75A, VCE = 4,3,2V) 

= -- V, 7-3 V, .73 V (IC = 75A, VCE = 4,3,2V)VEE 

VCE(sat) and Gain Measurements at 100C ± 5OC 

5A, 1 C = 75A)VCE(sat) = 0 V (1B = 
VBE(sat) = '7aizP. V (IB = 5A, IC = 75A) 

Gain = /g/, 12 /9-7 (IC= 75A, VCE = 4.3,2V) 

.6 V, . V (IC = 75A, VCE 4,3,2V)VBE -62 V, 

Breakdown Voltages
 

BVEB = 90 V @ IE. =/0mA
 
BVCBo = 33 v@ CBO = /0 mA
 

BVcEo 22 V@CEO.= /0 mA
 

BVCE s 2_ V@ICES = / m 

Leakage Currents
 

1EB0 = 2 mA @ VEW = 4V
 

ICBo 'g2 mA @ VCB = 20V
 
I CEO = 6,0 mA @ VCE ° 20V
 
ICES = S2 mA@ VCES = 20V 

Switching Time
 

td+ tr =_- gSj ts = - IS. tf = gS 
Total Switching Time ps (IC = 75A, I B 5j 

VBE P -1.5V on turn-off) 



HIGH POWER, lC:, S.,TURSIION vUjLiAG;: 

SILICON 5.qITC ING TPRNSISTOR 

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

DATA ON ASSEMELY NO. 

VCE(sat) And Gain Measurements at 25
0C + 50 C 

V (I B = 5A, IC = 75A"VCE(sat) 
VtV 	 (I 5A I c 75A' 
Gain , --- (I 75A,/ , / C = V 43 

VBE 7 V _ v, £ V (I = 75A, V 43,2V) 

VCE(sat) and Gain Measurements at 1000C + 50C 

=
vCE(sat) 109V (IB = 5A, IC = 75A)
 
VBE(sat) = (13B = 5A, TC 75A)
 
Gain = /Z3, /2/, (IC = 75A, VCE = 413;2V)
 

VBE = . V? .S V, V (IC= 75A, VCE = 4,3,2V) 

Breakdown Voltages
 

BVEB o = /5 V0EI 4mA
 
BVCB o = /l o o V @ 'cBo = 6 mA
 

BVCEO = / 0 V @ CEo = / mA
 

VcE s = /O v " ICES = / mA 

Leakage Currents
 

IEBo / mA vEB = 4V
 
ICB .O / mA @ VCB0 20V
 

ICEO = . mA @VCE= 20V
 

'CES =0,/ in @ VCES 20V
 

Switching Time 
+t = pSt= f=s 

td + tr Psi ts ,f =VS 

Total Switching Time = - VS (IC = 75A, IB 5A, 

VBE = -1.5V on turn-ott) 



- -

HIGH POWER, LOW SATURATION VOLTAGE 

SILICON SWITCHING TRANSISTOR 

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

DATA ON ASSEMBLY NO. 

VCE(sat) and Gain 	Measurements at 250C + 50C
 

VCE(sat) V ( 	 - 5A I= = 7SA)
 

= 5A, IC = 75A)
VBE(sat) = j 	 V (I 
Gain /00 106, .Z (1C - 75A, VCE = 4,3,2V) 

vBE - ALL v 75- V, .jz V (I - 75A, VCE = 4,3,2V) 

VcE(sat) and Gain 	Measurements at 1006C + 5%0
 

SA, 75A)VCE(sat) " ! 	 V (IB= Ic = 


V (IB = 5A, Ic = 75A)
VBE(sat) m '-S 

Gain =70 0 -6L (I C = 75A, VCE = 4,3,2V)
 

75A, VCE = 4,3,2V)VBE . V 6_5 V, .4 	 V (I C = 

Breakdown Voltages 

BVEBo 	= .2&-- V @ c = / mA 

"'CEO - -2-V@ICEO = /0ml= 1 -CEomABVCE o = 3 V @ 


ZVCES m V@ ICES = /0 mA
 

Leakage Currents 

1E-. -,Y= mA VE O - 4V
 
CHO L0,1 mA @ VCB0 = 20V
 

CEo = 0., mA0 VCEO = 20V
 
ICES ".401m, @VCE s = 20V
 

Switching Time
 

td+ tr= 4 psi tn /9 J1BJ tf i 
Total 	Switching Time = 1 zs (I - 75A, 55A, 

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. &9 

VCE(sat) and Gain 	Measurements at 25C + 50 C
 

VCE(sat) O09 	 V (ID =A, IC = 75A)
 

V (ID = 5A, IC = 75A)
VBE(sat) = .' 
2 /ain (I 75A, VCE = 4,3,2V)/00, 97 


IBE v .7- V (I C
75- V, L.Z>:V., 	 = 75A, VCE = 4,3,2V> 

VGE(sat)- and Gain 	Measurements at 1000c + 50c
 

VCE(sat) A V (IB= 5A, IC - 75A)
 
VBE(sat) jj V (I 5A, IC = 75A)
 

Gain - 42 71 --, AT- (I C = 75A, VCE = 4,3,2V)
 

VBE =. V, . V, V (I C = 75A, VCF = 4,3,2V)
 

Breakdon Voltages
 

BVEBO = '%- V@ IBO = /0 mA
 

DVGBO = )4 v @ IB n/0 M,
 

BVCEO = ts v ICEO = /0 mA
 

V@ICES = /6BVCES 	 = 17 

Leakage Currents
 

IBo = 416tm @ VEBo = 4V
 

ICB, mA@VCBo m 2V
 
ICEO = nmA@ VCEO = 20V
 
ice s < mA @ VCES - 20V
= 


Switching Time 

t d + tr =Z.3-vsto=/7gtf = s 

Total Switching Time = 16 S (IC = 75A, 3 = 5A, 

VBE = -l.5V on turn-off) 



__ 

HIGH POWER, LOW SATURATION VOLTAGE 

SILICON SWITCHING TRANSISTOR 

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

uN ASSEMBLY NO. 

VCE(sat) and Gain Measurements at 25*C + 50C
 

CE(sat) . /O V (I = 5A, I = 75A) 
VE(sat) 5 V (I.= 5A, Ic - 75A) 
Gain ,(Co = 75A, VCE = 4,3,2V)
VBE V5v,2gV, .7V (I c 75A, V, = 4,3;2V) 

VCE(sat) and Gain Measurements at 1000C + 5C
 

VCE(sat) = tV (IB = 5A, IC = 75A) 

(I3B5A., IC = 75A)E(sat) V 
Gain = . -5-, (Ic = 75A, VCE = 4,3,2v) 

VBE V, 67 V, 4? V (I C = 75A, VCE = 4,3,2V) 

Breakdown Voltages
 

DVEWO - ZS V @ 1EB0 = /0 mA
 
VCB = . V@ CB0o /0 mA
 

BCEO = 5 V@ICEO = /0 mA
 

BVCE S 	 - -0 V @ ICES = mA 

Leakage Currents
 

1EBo = S 0 A@ V. o = 4V
 

IcBo = .Z2 mA @ VC0 o = 20V
 

ICEO = 00 mA@ VCEO = 20V
 

ICES = O ,mA @ VCES - 20V
 

Switching Time 
td +t = _ pSj tS-= Ps8, tf - 4S 

Total Switching Time = (I C = 75A, I B 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 ASSEMBLY NO. Z_2 

VCE(sat) and Gain Measurements at 250C + 50C
 

= 75A)
VCE(sat) - to V ( IBV= 5A, IC 

VBE(sat) - .82 v (1 = 5A, IC = 75A)
 

Gain A2N 9. (IC = 75A, VCE - 4,3,2V)
 

VBE - .75 V, .7SV, 76 V (Ic = 75A, VCE = 4,3,2v)
 

VCE(aat) and Gain Measurements at 1006C + 5C 

VCE(sat) _ vV (I = 5A, IC 75A) 

- 7 V (IB = 5A, IC = 75A)VBE(sat) 

=
Gain =A 	 (IC 75A, VCE = 4,32V)

VE= V, 63 V, 63V (IC = 75A.. VCE= 4,3,2V) 

Breakdown Voltages
 

BVEBo = LL v@ I =/ mA
 
BVcB = VV @ICBO= /0mA
 

BVcE = / V@ ICEO= /0 mA
 

BVcEs -/ V @ ICES=I_. mA
 

Leakage Currents
 

a 0 = 	o,6 mA @ VE =I 4Vo 


ICEo = 0,SO mA @ VCBo = 20V
 

ICEO - 920 mA @ VCEO = 20V
 
ICES = mA@ VCES 20V
0	 = 


Switching Time
 

d + tr -- St s = - Psitf 115 
otal Switching Time ps (IC = 75A. IB 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 ASSEMBLY NO. //O 

VCE(sat) and Gain Measurements at 25% + 50C
 

VCE(sat) V (I - 5A, Ic = 75A)
 
VBE(sat) =. V (I = 5A, IC = 75A)
B 


Gain 27, --M-yQ (IC 75A, VCE 413,2V)
 

VBE = K V, .7P V, - V (IC = 75A, VCE = 4,3,2V)
 

VCE(sat) and Gain Measurements at 100oC + 50C
 

VCE(sat) M CLO V (IB = 5A, IC = 75A)
 
VBE - .73=V (IB = 5A, IC = 75A)
 

Gain 1W.. . 1 (Ic = 75A, VCE = 4,3,2v)
 
VBE V,._ V, .6PaV,(IC =75A, VCE = 4,3,2V)
 

Breakdown Voltages
 

BVB = O @IEBO 1 _mA
 
BVcB o
= 317 V@IcB=1 mA
 

BCO= -9" V@ 'CEO /0m
 
V o = V~VICEo .
 

s = v = _LQ mA
 

Leakage Currents
 

IBo = ,0 mA @vEBO = 4V
 

'cBo = mA @ VCBo = 20V
 
ICEO 0 @ VcEo = 20V
 

ICES .. 0 m @ VCES = 20V
 

Switching Time
 
PSt P tf =. M~s 

d+ r =- I.,ta =- p"tf=p 

Total Switching Time = _- s (Ic = 75A IB =5A, 

VBE = -1.5V on turn-off) 



HIGH POWER, LOW SATURATION VOLTAGE 

SILICON SWITCHING TRANSISTOR 

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

DATA ON ASSEMBLY NO. // 

VCE(sat) and Gain Measurements at 259C + 50C
 

VCE(sat) - .Og V (IB= 5A, I = 75A)
 

VBE(sat) = /" V (TB - 5A,' IC 75A)
 

Gain C2O £__., -2S (IC - 75A, VCE - 4,3,2V
 
vBE c 7V, 7 V, .73V - 75A, VCE = 4,3,2V)
 

VCE(sat ) and Gain Measurements at 100% + 50G 

VCE(sat) - y V (IB = 5A, IC = 75A) 

V 	 ~st> __V (I B - 5A, I 75A)VBE(sat) VIC 
.Gain -L 24 7. (Ic - 75A, VCE = 4,3,2V) 

VBE (0/ V, ./ V, V (I C - 75A, VCE = 423,2V) 

Breakdown Voltages
 

BVEBO 	 =V@I EEO /OA m 
BvCBo 	= V @ 'cBo - /0-m 
BVCEO 	 = V@ICEO= /0 mA 
BVCE S	 = 30 V@ ICES = /* 

Leakage Currents
 

BO=/ mA VEW = 4V
 
ICBo = 2_2 mA@ VC - 20V
0 o 

C o = 0.3 mA @ VCEO = 20V
 
HI 0F 2m @ 20V
ICES m VcEsS = 

-Q-,itching Time 

td + tr =- Ps: ts - A 

Total Switching Time -- is (IC = 75A I B 5A 

VBE = -l.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. &2 

VCE(sat) and Gain Measurements at 25°C + 50C
 

VCsaat) . ,V (IB s=5A, C - 75A) 

SV( I75)BE(sat) v A, I = 

ain v_.7 2 = =. (I75A, VCE 4,3,2Y 

VcE(sat) and Gain Measurements at 100 C + 50C
 

VCE(sat) m-F V (1B = 5A, % = 75A)C 


VE(.at) - . V (is= 5A, Ic - 75A) 
.Gain . , - 75A, V =44 2V)
VBE = .__ v, .*/ v, L V (Ic i7A, VCE = 4,3,2v) 

Breakdown Voltages
 

BVEBO 	 - 1S V @ EB 0 O mA
B o = ? V c o ./ m
 

BVcBo =f79 V@ ICB= 16 m
o 

BvcEO 6 v @ ICEO = / s1
 

VV@CES 	 0 mA 

Leakage Currents
 

IEEO 0.p- mA @ YEO= 4V
 
ICEO -eL_ mA @ VCBO = 20V
 
ICEO 22 mA@ VCEO = 20V
 

ICES )A 0 VCE S - 20V 

Switching Time
 

a'8td + tr ' .-.. to 'S ;1- ;E=P 
Total 	Switching Time s (IC - 75A, IB 5A.
 

VBR = -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. 113 

VCE(sat) and Gain 	Measurements at 250C + 50C
 

VCE(sat) -O0 	 V (IB= 5A, Ic = 75A)
 

V (T3 = 5A, IC = 75A)
VBE(sat) = 
Gain _39 ( c - 75A, VCE = 4,3,2V) 

4VBE =j2 V,'A V, SsV (Ic = 75A, VCE = ,322V) 

VCE(sat) and Gain Measurements at 1000C + 5%O
 

VCE(sat). ,/O/ 	V (11 = 5A, IC 75A) 

= 5A, 	Ic = 75A)
'BE(sat) = V ( B 

= /ain -- ( C = 75A, VCE = 4,3,2V)J,/Z 	. 

VBE (04 V, V, -V (IC = 75A, VCE = 493,2V) 

Breakdown Voltages
 
BV /3 V 
BVcB = v@ IEBO = /6 mA
 

=
BVCE0 	 = V "0 mhV!O ICE0 

VCE =O o V @ 'CEO = /' mA
 

BVCS ?"02V (' ICES =/0' mA
 

Leakage Currents
 

B = 4 mA @ VEB = 4V
 

ICBC o = mA @ Vc o = 20V
 

ICEO = , mA @ VCEO = 20V
 

ICES = Z/ mA@ VCES = 20V
 

Switching Time
 

td +tr = .15, p tf = - t tsj, ps 

Total Switching Time = - ps (IC = 75A, 5AJIB 

VBE =-l.5V on turn-off) 



HIGH POWER, LOW SATURATION VOLTAGE 

SILICON SWITCHING TRANSISTOR 

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

DATA ON ASSEMBLY NO. 1_ 

VCE(sat) and Gain Measurements at 256C + 5C
 

VCE(sat) .&V (IB - 5A, IC 75A)
 

VBE(sat) V (1 - 5A, I C = 75A)
 

Gain /J . .AS, __IZ (iCr 75A, VCE - 4,3,2V)
 

VBE = 	,2 v, .72 v, , v (IC = 75A, VCE = 4,3,2V) 

VoE(sat) and Gain Measurements at 10*C + 50C
 

VCE(sat) - /67. i (IA = 	 5A, I - 75A)
 

5A, IC 75A)
v
VBE(sat) - 7 (IB = 
Gain 1,5j0. J.L (I c = 75A, VCE = 4,3,2V) 

VBE = V, 66 V, .0/ V 	(I C . 75A, VCE = 4,3,2V) 

Breakdown Voltages
 

BV	E/ / vvSL /0 M
 
EDCO - 31 v@ICO m
 

BVcEO v IcEO a /0 MA
 

BVE CES = /0 mA
 

Leakage Currents
 

IEB 70 mA@ VEBW 4V 

ICBO 2, 6 mA@ VCBO 20V
 

ICEO 2,0 mA @ VCE o =ov
 

ICES = 2,0 M @ VCES =2ov
 

Switching Time
 

td + tr - a - A, 

Total Switching Time aq Ps (IC = 75A, TB 5A, 

VE = -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. / 

VCE(sat) and Gain Measurements at 250 C + 50C
 

... V 	 = 75A)VCE(sat) = ? (I = 5A, ICV~sO J_ v (I_=5A, IC = 75A) 
DBE(sat) = I.. V (M 4I~=TA 
Gain Z4, sj o (IC = 75A, VCE = 4,3,2V)
 

VBE = 70 V, 46? V, .6 V (I C = 75A, VCE = 43,2V)
 

VCE(sat) and Gain Measurements at 1000 C + 5oc
 

VCE(sat) = *P3v (IB = 5A, IC = 75A) 

V7I
 
(&at = 	 (IB = 5A, IC = 75A)VBE(sa 


Gain = 2.5-o 242 2 (IC = 75A, VCE = 433,2V)
 

V (IC -.75A, VCE = 4,3,2V)VBE = ,(2 V, -.62 V: 

Breakdown Voltages
 

BVEBO = /_V@IE = /O m& 

DV -- . v@ Ic /omA
BVcEO = L V@ 1CE0 = /SmA 

VCE s = V(CES =C mA 

Leakage Currents
 

=1 SO , m @ VEB = 4V 

ICBO = ,2 mA @ VcBO = 20V 

ICEO = 0,5 mA @ VCEO = 20V
 

ICES = 0,/ mA @ VCES = 20V
 

Switching Time 
t S, ts = 48. t f = 4std + tr - jS t8 ±- tf-

Total Switching Time - (IC = 75A2 IB =5A$ 

VIV = -l.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. / 

VCE(sat) and Gain-Measurements at 250 C + 50 C 

VCE(sat) = ,& V (IB = 5A, IC = 75A) 

Gain .- :.ZS,_22I //7 (' C 75A EVC	 ,,1.,2V)
vBE = 7/ v, J_- v. .7-3V = 75A, VCE 4,32V)(1C 	 = 

VCE(t) and Gain Measurements at 1000 C + 5oC 

- 5A, IC . 75A)VCE(sat) '0'1 V (IB 
VE(sat) - .- . V (IB = 5A, IC = 75A) 

= 7 5A-Gain j, Iv-j, 17 (I C VCE = 4,3,2V) 

VBE - . V,, V, ._t V (I C = 75A, VCE 4,3,2V) 

Breakdown Voltages
 

BVE 	 = V @ BO = mA 
B Cw 	= I@ 'cEo = 

M= V@ I o = VCEO 
- CEO3CES .V = v ICES = mA 

Leakage Currents
 

EBOf= -"I mA @VERO = 4V
 
1CEO = ZO,/ mA @ VCB o = 20V
 

,CEO - ZO / mA @ VCEO = 20V
 

ICES =4 mA" VCE S - 20V
 

Switching Time
 

td + tr - ps t as, tf 11 

Total Switching Time = s (C = 75A, I = 5A9 

VBE m -1.5V on turn-off) 



HIGH POWER, LOW SATURATION VOLTAGE 

SILICON SWITCHING TRANSISTOR 

PER: 	 JET PROPULSION LABORATORY 
ENGINEERI NG NOTE NO. 342-015 

DATA ON ASSEMBLY NO. /Z 

VCE(sat) and Gain Measurements at 25C + 50C
 

VCE .077 V (IB = 5A, IC =75A)
 

VEE(sat) = (Bv =SA,IC
( 75A) 

Gain ;?P (I C 75A, YCE 4,3,2v) 

VBE = V1 .7/ V, Z V (IC = 75A, VCE = 4,3,2V) 

VcE(sat) and Gain Measurements at 1000C + 5C
 

= 
VCE(sat) = 6 V (IB 5A, IC = 75A)
 

- 5A, = 75A)
- V (IB ICVBE(sat) 

Gain =2 252:2, 1 (IC = 75A, VCE = 4,3,2V)
 

VBE= 	j V2 61 V, (o, V (I 75A, VCE = 4,3,2V)C 


Breakdown Voltages 

BVEBO = 95v @ EBO = mA
 
BVCB0 = 3 V@ ICB0 / mA
 

BVCE O =2/ V@ ICEO f /0 mA
 

BVCE S 	= 21 V @ICES= 'MA 

Leakage Currents 

EBo = ,2 mA @ VEBO F 4V
 

ICB0 = ,n7 mA@ VCBO = 20V
 

mA @VCEO = 20V
'CEO u ' 

ICES 7's m@ VCES = 20V
 

Switching Time
 

td + tr =.. si ts = , 8t tffs= 

Total Switching Time = - s (IC = 75A, IB =5A 

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 ASSEMBLY NO. 

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

VcE=fat) .673 v (is = 5A, Ic - 75A)
 

v o V ( - 5AA Ic - 75A)

Gain ) .Z34. , -V2(I - 75A, VCE 4,3,2V) 

VEE 	 - 7/ V, .7/v, .73 V (I 75A, VCE = 4,3,2V)C 


VCE(sat) and Gain Measurements at 1000C ± 5°C 

vc- .e5S- 7 v (I B.'= 5A2 I -7SA)
 
VCE(sat) -"'(B
 

(I = 5A, ICC 75A)

VBE(sat) = Z-76 V B 


Gain=, 326, 2 (Ic = 75A, VCE 4,3,2V)
 

75A, VCE = 4,3,2V)
VBE ., .69 V, 6 V (IC 

Breakdown Voltages
 

BVEW0 - I-q V @ 1EB0 =_.LL mA
 

BVcBO = 3(oV @ ICiO- /- mA
 

BVCEs 	 - 2Z v @- / mA 

BVCS 	 -CES 

Leakage Currents -

D - /,3 mA@ VE O - 4V 

ICBO - O, mAO VCBO - 20V
 

ICEO - & mA 0 VcEo = 20V 

ICES - 3,2 mA @ VCES - 20V
 

Switchlng Time
 

td + t ** lie, to . po, tf W JIB 

Total Switching Time - ps (IC - 75A, 1B 5AJ 

VBE - -l.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. &Z 

VCE(sat) and Gain Measurements at 25C + 5*C 
671sOv (IB= 5A, Ic - 75A) 

VBE(sat) 9 V (IB - 5A, IC = 75A) 

Gain _L .300, 321 (I C a 75A, VCE = 4,3,2V)vBE - z76 v, 72 v, .72 v (IC 7SA, VCE= 4,3,2V) 

VE(sat) and Gain Measurements at 100-C + 5-C 

VCE(sat) - 'Ot/ V (IB - 5A, Ic - 75A)
 

VBE(sat) - V (1 - 5A, Ic = 75A)
 

Gain -041, -Z17 (Ic = 75A, VCE = 4,3,2V)
 
V, V, C= 75A,VBE .(00 .61 #6 6 v (I c VCE =4,3,2N, 

Breakdown Voltages
 

DVEwBO - // V@IEa /10 mA
 
BVCBO - 3'"/ V 0'CBO - /0 mA
 

BCVE o - 22 V@ CE
 
=BVCES 2 v @ICs 

/0CES 

Leakage Currents
 

D 0._ A@ VEBo - 4V 

cBO -/2 mA @VCBO- 20V
 

'CEO -s.O , @VCEO = 20V
 

ICES = S, mA @ VCES - 20V
 

Switching Time
 

td +tr = - S. = - AS, fS 

Total Switching Time = - s (I C - 75A, - 5A,IB 


-l.5V turn-off)VBE = on 



UIGH POWER, LOW SATURATION VOLTAGE
 

SILICON SWITCHING TRANSISTOR
 

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

DATA ON ASSEMBLY NO. ZCO 

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

- 75A)VCE(sat) #'072V (IB - 5A, IC 


V sat '.e V ( B -5A, Ic . 75A)
 

Gain = -=, 2 5C7 (IC - 75A, VCE - 4,3,2V)
 

vBE - V/ (Ic= 75A, VCE -
v..7L v, 7/ v 	 4,3,2V) 

VCE(sat) and Gain Measurements at 100C + 5%
 

VCE(sat) - -07gV (IB - 5A, IC - 75A)
 

- J V (IB = 5A, IC = 75A)
VBE(sat) 

Gain - .f&,_Q (IC - 75A, VCE - 4,3,2V) 

VBE a .6/ V, o(/ V1 .62 V (IC -.75A, VCE 4,3,2V, 

Breakdown Voltages
 

/0 A
BVEBo - /' VOR IEo= 

BVO - L'QQ V@IC o - I'! i A 

BVCE V@ CEO /0 mA
 

-
S
BVCES V@1 CE


Leakage Currents
 
4 (uA@eVEWOT m.O.-m-	 4V 

Ic -<,/mA @Vc - 20V 

D-< 0 	 / MA. @VB -20V 

ICES a O/M& @ VCES - 20V 

Switching Time 

Ld + tr - - Ps, t a, - $t18 tf = - Ila 

rotal Switching Time - . .pk (IC - 75A IB 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 ASSEMBLY NO. /Z' 

VCE(sat) and Gain Measurements at 250c + 50C
 

VCE(sat) .066 V (IB W5A, Ic = 75A) 

VE~st*Z~.V (IB= 1A,* IC 75A) 
Gain.L 2, !42 (2c = 75A, VCE = 413,2V) 

7R V ._2Z v, .722: V (IC = 75A, VCE = 4,3,2V)vBE 


VCE(sat) and Gain Measurements at 100oC + 5*C
 

VCE(sa - 'Z V (IB= SA, ic =75A) 

V (IB = 5A, Ic = 75A)VBE(sat) -7 
4 3Gain= _95D 2#2 (I - 7 5 A, VCE= , , 2 V)c 


VBE ._/ V, V, .62V (IC = 75A, VCE = 4,3,2V) 

Breakdown Voltages
 

BVEWo 	 - _ V0 I = d_V mA
 
BVcB0 -/00 V@ ICBo = / mA.
 
BVCEoC "VZ V@ ICEo 0mmA
BCEO 2- v@ CEO = -

BVCES 	= S- V@ ICES = /0 mA
 

Leakage Currents
 

=0__/ mA @EO= 4V 
ICBO = 0,2 mA @ VCBO = 20V
 
1CEO c0-- mA@ VCEO = 20V
 

ICES =-O'_mA @ VCES = 20V
 

Switching Time
 

td + tr = . r te ' - go, tf ' Ps 

Total 	Switching Time = (I = 75A, 11= 5AA,C 


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 ASSEKMLY NO. /Z2 

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

VCE (sat) - V (IB 5A, IC - 75A)
 

VBE(sat) - O/ *V (I 5A, Ic-75A)
 

Gain -&L &O-Y /, (IC = 75A. VCE = 4,3,2V)
 

= 75A, VCE = 4,3,2'
VBE 	 7l V, (IC 

VCE(sat) and Gain Measurements at 1O00C + 50C
 

6 (I 5A, IC - 75A)VCE(sat) = V = 


VDE(sat) 73 V (I. - 5A, IC - 75A)
 

Gain 160 J= 1 /3p (I C = 75A, VCE = 40312V)
 

VBE 64 V, ' V, . V (I C = 75A, VCE = 4,3,2V)
 

Breakdown Voltages
 

BVEo /2 V@3fBO- / O A
 

VcBo = V @ ICBO= / mA
 

BVcEo =  v @ ICEO = mnA
 

VcEs =97 V@ICES = mA
 

Leakage Currents
 

3o = c_ mA @VEBo - 4V
 
TCBo me'O,/ mA @ VCBO - 20V
 

,CEO - ,7 mA @ VCOo 20V
 

ICES =4O,/ mA @ VCES = 20V
 

Switching Time
 

td + tr ps, to- JB. tf - -. 
otal Switching Time -- ge (IC - 75A, IB 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 ASSEMBLY NO. /23 

VCE(sat) and Gain Measurements at 250C ± 5C
 
VC(sat) M.073 v (IE - SA, = 75A)
I C 

VB(sat) = .dt V (IB = 5A, I C = 75A)
 
Gain A - _17_ &Z (IC 75A, VaE - 4,3,2V)
 
VB = J- - V.72 V, a V (I c = 75A, VCE - 4,3,2V)
 

VCE(sat) and Gain Measurements at 100 0C + 50C 

VCE(sat) 10 v (I4=,5A, Ic - 75A)
 
VBE(sat ) o75' V (I B = 5A, = 75A)
I C 

Gain S3 j1 (I = 75A, VCE = 4,3,2V) 

75A, VCE= 4,3,2V)VBV 3 v, _ V, V (I C 

Breakdown Voltages
 

zvCBD 	 = V@ ICBO = eVmA 

cEo= . v@ICEO = /@ mA
 
BVcE S AQ.. V @ ICES = / mA
 

Leakage Currents
 

1EBO 0,5-m @vEO = 4oV 
co 26' mA @ VCo - 20V
 

XcE s 10,2 mA 0 VC. - 20V
 

'Switching Time
 

td + tr =.- Psi, t, = . --.--


Total Switching Time = - Is (IC = 75A, 
 IB = 5. , 
1VRR -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. ii'! 
VCE(sat) and Gain Measurements at 250C + 5 C 

VcE(Sat) - V (IB - 5A I , 75A)
 
VBE(sat) - V - 5A, Ic 75A)
= 


Gain A _ (IC - 75At VCE - 4,3,2V)
 
VBE VV,-7V,?3 V (Ic= 75A, VGE = 4,3,2V)
 

VCE(sat) and Gain Measurements at 100C + 50C 
VCE(sat) - 0" V (IB = 5A, IC ='75A) 

VBE(sa) - .7 V (i1- SA, IC = 75A)
 
Gain / Z,/0 /27 (Ic = 75A, VCE - 4,3,2V) 
VBE o34 V, 63 V, .4 V (I C a 75A, VCE 4,3,2V, 

Breakdown Voltages
 

BV~o V0 I~o= mA,-Z 	 /0 
BVC O = 5 v @ ICBO - /0 MA
 
BVCEO = -8'0 V@"CE0 = 'O m'
 

BVCES 	 = /0 MS 

Leakage Currents
 

1EO- - m VB 4V
 

mA @ V 0 = 20V
CBo0 - Bo 


ICEO = EO = 2oV
m VGE 


ICES - 95O VC~s 20119 


Switching Time 

td + tr -= a ts = ;s. tz . . 
Total Switching Time gos(I C - 75A, IB 5A, 

VEE 	 -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. / y

'CE(sat) and Gain Measurements at 25°C + 5"C
 

- 75A)
VCE(sat) ,09/ V (I3 5A, I 


V (1- IA, IC = 75A)
VBE(sat) = 
Gain _.L/3Z 2, (IC - 75A, VCE - 4,3,2v) 

VBE - 75 V,'*75 V, . Z V (I - 75A, VCE = 4,3,2V)C 


VCE(sat) and Gain Measurements at 1000C + 50C 
VCE(sat) " 0 V (IB 5A, I - 75A) 

VBE(sat) - ±2( V (IB 5A, IC = 75A)
 

Gain = 1 /6 , / (Ic = 75A, VCE = 4,3,2v)
'/ 

VBE . V, - V, .6(o V (IC = 75A, VCE 4,3,2V) 

Breakdown Voltages
 

3VE = 9V V @ 13O = /Z) m
 

BVcBo =.V/2o v@ IOBO = /0 mA
 

BVc o = V @ ICEO = l m
 
BVcs = _ V 0 ICES =____
 

Leakage Currents
 

ICB = C9.Z mA @ VCBo = 20V 

'CEO = /,- mA @ VCEO 20V
 
ICES - Os mA@ VCEs = 20V
 

Switching Time
 

td +r= psto. tf M pS 

Total Switching Time - s (IC = 75A, 5A,IB 


VBE - -l.5V on turn-off)
 



V 

HIGH POWER, LOW SATURATION VOLTAGE 

SILICON SWITCHING TRANSISTOR
 

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

DATA ON ASSEMBLY NO.
 

and Gain Measurements at 250C + 500
 

VCE(sat) 

VCE(sat) m 0z/ V (IB = 5A, IC = 75A) 

VBE(sat) = .8'0 V (13 = 5A, IC = 75A) 

Gain Al /w/o, /_ (IC = 75A, VCE - 4,3,2v) 

vBE = 2 V ,73 V, 73 v (I C = 75A, VCE = 4,3,2V) 

VCE(sat) and Gain 	Measurements at 1000C + 50C
 

- 75A)
VCE(sat) - 3/L7 	 V (IB = 5A, IC 


V (IB = 5A, I C = 75A)
VBE(sat) A 


Gain = 2 .1, 2 (1c = 75A, VCE = 4,3,2V)
 

VBE 2 V, 63 V, 6 V (I = 75A, VCE = 4,3,2V)C 


Breakdown Voltages
 

BVEB L V0 	IEB =/oo 


BVCBo = V@ ICB0 C /6 mA
 

v@ ICEO =/6 mA
BVCEO 	= 
=
BVCES 	= 3 v @CES lo mA 

Leakage Currents
 

13B O _ A BVEO 4v
 
1CB0 = -O,/ mA @ VCBo = 20V
 

ICEO 46,_ @ V = 20V
 

ICES =_4/mA @ VCEs = 20V
 

Switching Time
 

td + tr = ps, t8 =/,9_8 s,tf = ,7 s,__ s 
Total Switching Time = pss (IC = 75A 13 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 ASSEMBLY NO. Z7 

VCE(sat) and Gain Measurements at 250C + 50C
 

- V (IB - 5A, Ic = 75A)VCE(sat) 
VBE(sat) = -£-3 V (IB= 5A, C = 75A)
 

Gain _96, _94, .9 (Ic = 75A, VCE = 4,3,2V)
 

VBE ? 6 V 7k,V, 2L V (IC = 75A, VCE = 4,3,2V)
 

VCE(sat) and Gain Measurements at 100% + 50C
 

VCE(sat) * V (IB = 5A, Ic = 75A)
 
it t) - L V = 5A; = 75A)
VE(sat)I	 IC 


= Gain = ., _ t_, (IT 75A, VCE = 4,3,2V) 

VBE -Z. V, 6 V, _<& V (I C = 75A, VCE = 4,3,2V) 

Breakdown Voltages
 

=BVEBO I V@IBo mA 
BVcBo	 = 2 V@'CB = /0. m'o 

BVCEO	 = n L V@ CEO / mA 

CVE	 70 V @ ICES = .0 mA
s 


Leakage Currents 

0 S mA @ VEBo 4V 

ICBO = , mA @ VCBO = 20V
 
ICEO mA @ VCEO = 20V
 

ICES ,/. mA @ VCEs = 20V
 

Switching Time
 

td + tr = S*?. is, t s = 11s, tf = -52 Is 

Total Switching Time = /0,7 ps (IC = 75A, IB 5A, 

VBE -l.5V on turn-off) 



HIGH POWERo LOW SATURATION VOLTAGE
 
SILICON SWITCHING TRANSISTOR
 

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

DATA ON ASSEMBLY NO. 

VCE(sat) and Gain Measurements at 250c + 50C
 

VCE(sat) - "0 V (IB - 5A, IC = 75A)
 
VBE(nat) = A V (13 SA, IC - 75AY
 
Gain 9j , _D , L (IC = 75A, VCE - 4,3,2V)
 

.77v, 175 V, S V (IC - 75A, VCE - 4 , 3, 2V) 

VCE(sat) and Gain Measurements at 1000C + 50C 

VCE(sat) . 34 -v (1B i 5A, IC - 75A) 
t
c
VBE(sat) = -7 V (1B = 5A = 75A)
 

Gain = 77 . .4, _Z3 (I- 75A, VCE - 4,3,2V)
 

VBE 3 
 6 , V (I C = 75A, VCE 4,3,2V, 

Breakdown Voltages 

SVcBU, - v xCBo = /6 mA.VEO '- V 0B -/0M 

DVGEo = v @ ICEO = A
 

BVcES =32 VO ICES= /O mA
 

Leakage Currents 

Bc ,UVm @VEBOW 4v
 

X -lB / m - 2oV
O @ VcEO 

TCEO A'o_/m 20V
VCEO = 


401mA @ VCES 20V
 

Switching Time
 

td + tr = S , = - g---, tf = -5--ps 
Total Switching Time = a (IC - 75A, 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 ASSEMBLY NO. Z
 

VCE(sat) and Gain Measurements at 25C + 50C 

VCE(sat) = -/ 1 V (IB - 5A, IC - 75A) 

VBE(sat) = 92 V ( - 5A, IC - 75A) 
=Gain /00 97 Y 95 (Ic 75A, VCE - 4,3,2V) 

= .7§ v, Z5- v, .76 v (I C = 75A, VCE = 4,3,2V)VBE 

VCE(sat) and Gain Measurements at 1000C + 50C
 

- 75A)V = VCE(sat) - Q (I SA, Ic 

VBE(sat) 279 V (IB - 5A, IC = 75A)
 

Gain . 9Z_ 2 (Ic = 75A, VCE - 4,3,2V)
 

vBE /V,v 6v, 60 V (IC = 75A, VCE = 4,3,2V)
 

Breakdown Voltages
 

BVCBO= V @ ICBo n /0 mA
 

BVCEO = V@ CEO = mA
 

'vcEs - V 0 ICE S = .A
 

Leakage Currents 

IBo - A A VEBO = 4V 

ICBO = 2"_mA@ VCB - 20V 

20V
 
- 9 VcEo'CEO 


ICES mA@ VCES = 20V
 

Switching Time
 

t d + t r = - 1s, tS = 1-3J. tf ps 

Total Switching Time ps (Ic = 75A, IB 5AY 

VBE - -l.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. / O 

VCE(sat) and Gain Measurements at 25C + 50C
 

VCE(sat) 677 V (I 5A, Ic = 75A)
 

vBE(sat) = - V (IB- A, I C = 75A)
 

Gain :2.4 1 (Ic VCE =
_!_ Z, 75A, 4,3,2V) 

VBE - .7 v, .7) V, V (Ic = 75A, VCE = 4,3,2V) 

VcE(sat) and Gain Measurements at 1000C + 5*C
 

4 0q3 V (IB= 5A, Ic - 75A)VCE(sat) 

VBE(sat) - 7AL V (IB - 5A, IC = 75A)
 

Gain 	 17 (Ic = 75A, VCE = 4,3,2V) 

= 75A, VCE = 4,3,2V)
VBE 	 .61 V, 61 V .2 V (IC 

Breakdown Voltages
 

BVEB V @ IaEO=a/0OmA
 
BVCBO = V@ ICB0 = /O mA
 

BCEO V CEO = M
 
BVCEO 	= . .V@ ICE0 = /0

-0 
mA

BvS=42 v 1 CES = Io -A 

Leakage Currents
 

EO t06 mA @ E= 24V
 
I CBO L A@VCBO=20
 

"./ mA@ VCE 0 = 20MICE0 

1CES ="a-I MA @ VCES = 20N
 

Switching Time
 
d = -IS., to = Asp tf = tMstd + tr - - j s .-- MBtf --

Total 	Switching Time = ps (IC = 75A, IB 5A,
 

VBE -	-. SV on turn-off)
 



HIGH POWER, LOW SATURATION VOLTAGE 

SILICON SWITCHING TRANSISTOR-

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

DATA 	ON ASSEMBLY NO. /S!
 

VCE(at) and Gain Measurements at 256C ± 50C
 

(IB 	 75A)VCE(sat) a L75 V . SA, Ic = 


v -SA, C =75A)
-vBE(sat) ._/ ( 

Gain 116 /07(, _ C 75A, VCE - 4,3,2V)
 

= 4,3,2V)VBE = .73 V,',71 V, 73 v (i c = 75A, VCE 

VcE(sat ) and Gain Measurements at 1 0 0 bC ± 5C 

= 5A, 	IC = 75A)VCE(sat) - ./Qo V (is 


vBE(sat ) = V (B = 5A, IC - 75A)
 

Gain _jj., ? 9V-4 (IC = 75A, VCE = 4,3,2V) 

VBE = V2 . V, j/ V (IC = 75A, VCE = 4,3,2V)V, 

Breakdown Voltages
 

BVzO=-1 V@IEBO = /0 mA
 

BVcBo = I v @ I. m
=. m 

DYCE = V @ICEO /0MA
 

BVCES = S4 v @ I Cs = /0 mA
 

Leakage Currents
 

I -	 omA@VEW
4 

ICBO = -- ,/ mA @ VCBo = 20V 

'CEO 	 m 1A @ VcE = 20V
 

I !22S - -20V
 

Switching Time
 

t .td +t -s, t m- . fappa 
Total

'r
Switching Time = _. s (IC - 75A, IB 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 ASSEMBLY NO. /$. 

VCE(sat) and Gain Measurements at 256C + 50C
 

VC(sat) . v (I3= 5A, Ic = 75A)
 
VBE(sat) - g< V (IB = 5A, Ic = 75A)
 

Gain 966 , -1 (Ic = 75A, VCE - 4,3,2V)
 

VBE - #.2 V, Z9- V, v (IC - 75A, VCE - 4,3,2V)
 

VCE(sat) and Gain Measurements at 1006C + 5*C
 

5A, IC = 75A)
VCE(sat) aQ2 V (IB = 

VBE(sat) - 752 V (IB - 5A, Ic - 75A)
 

Gain = /47; /j, 1Z7 (IC = 75A, VCE = 4,3,2V) 

VBE = V, 62 v, ,63 V (Ic = 75A, VCE - 4,3,2V) 

Breakdown Voltages
 

BvEBO -.Bit VvV@_z I~tj /O0mAA
 
CBO = 77 V-@ CBO / mA
 

BCEO -V@0ICEO1 =. ..nA
 

BVCES _ V@ ICES = /02_
 

Leakage Currents
 

IE EO 'mA @ -Uv.BO4V 

ICBO 	LO1/ mA @ VCB = 20V 
ICEO =Z7-,/ mA @ VCEO = 20V 

ICES =CO0 mA @ VCEs - 20V 

Switching Time
 

td+ tr = - s, ts . - .LS,tf = Is 

Total Switching Time -s (IC = 75A, IB 5A 

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 ASSEMBLY NO. L5 

VCE(sat) and Gain Measurements at 250C + 
5C
 

vCE(sat) .. LQ V (IB SA, IC = 75A)
 

V (at) - 79 v (IB - 5A, IC = 75A)
 

Gain / ,. . --2. a - 75A, VCE - 4,32V)
 
4 3
VBE -2 V, .72 V, 7P- V (IC= 75A, VCE = , , 2V) 

VCE(sat) and Gain Measurements at 100oC + 5*C
 

VCE(sat) - J v (IB = 5A. IC = 75A)
 

VBE(sat) - -7/ V (IB 5A, Ic = 75A)
 

Gain =Z 9 7 Z&9(IC = 75A, VCE a 4,3,2V)
 

Vs 63 V-(I C = 75A, VCE = 4,3,2V)VBE- 6 L6Z V, 

Breakdown Voltages

BVEBO 	= // V IEBO = rM& 
BVcBE- V@ ICB0 = /O mA 

BVCEO 	 = - v EO = mAV( C 

BVC s = V @ ICES = 6 mA
 

Leakage Currents
 

= o : o,/ m& @ VEBo '- 4V 

ICB = .2_ mA @ Vc0 = 20Vo 

ICEO - 1 A @ VCEO = 20V-

ICES - 0,2 mA @ VcgS =20V 

.Switching Time
 

td + tr Ps1 t sa_- Pastf = Ps 
Total Switching Time = - s (IC = 75Aj I = 5AJ 

-
BE 

-1.5V on turn-off)
 



HIGH POWERj LOW SATURATION VOLTAGE 

SILICON SWITCHING TRANSISTOR 

PER: 	 JET PROPULSION LABORATORY 
."NEERING NOTE NO. 342-015 

DATA ON ASSEMBLY NO. 

VCE(sat) and Gain Measurements at 250C + 5OC 

VCE(sat) .A92 v (I B= 5A, I1 -75A)
 

VBE(sat) = . / V ('B = SA, IC = 75A)
 

Gain Z I 0 , 97 (I = 75A, VCE = 4,3,2V)
C 


,721 	 .7v = 4,3,2V)VBE - V, .2S-V, 	 ( I75A, VCE = 

VoE(sat) and Gain 	Measurements at 1000C + 50c
 

= 75A)

VCE(sat) = .1W 	V" (IB - 5A, Ic 


V (IB= 5A, IC - 75A)

BEsat) 2 
Gain L_ _ , z (IC . 75A, VCE 4,3,2V) 

VBE = ViV, V.V V, (IC = 75A, VCE = 4,3,2V) 

Breakdown Voltages
 

BVEBO 	 = V @ IB o 0 mA 

BCBO =X-Q -V @ ICEO /ImA
 
BVCE 0 =5 V @ICEO = / mA
 

= V@ICES 0 MA 

Leakage Currents
 

EB = 	 o = 4V47mA VEBO 
ICEO = O / mA @ VCBO = 20V
 

ICEO =O,id mA@ VCEO 20V
 

ICES z& Ink @ VCE S = 20V
 

Switching Time 
t t= ps2 t= s f 

td + tr - s -- As, tf= 
Total Switching Time Ps (IC - 75A, 1 B 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 ASSEMBLY NO. 

VCE(sat) and Gain Measurements at 2500 + 5*C 

VCE(sat) ,= . V (IB = 5A, IC = 75A)
 
1
=a) , V (B = 5A, IC = 75A) 

Gain 16-9 . ,1c -- - - 75A, VCE = 4,3,2V) 

VBE 7 V,.79 V, - V (Ic = 75A, VCE = 4,3,2V) 

VCE(sat) and Gain Measurements at iOO*C + 5C 

- 75A)
VCE(sat) - _-19-V (I_ -A, IC 
= 
 75A)v .IB 5A, Ic = 
VBE(sat) 0' 


=
Gain= .7r., 7 , 71 (IC 75A, VCE = 4,3,2V) 

vBE =2L v., 70 V. .70 V (I C = 75A, VCE = 4,3,2V) 

Breakdown Voltages
 

BVoB o 	 = VV @ IEBO= /0 mA 

BVCEO 	= VV@ IC O - /6 mA 

BVCE0 - 3,3 V @ ICEO =/0 mA
 

BCES = 3 @IES -A9m
 

Leakage Currents 

TEBO = 24 mA@9 VEBO =4V 
ICBO = ,S_ mA@ VCB 0 = 20V 

ICEO = 3,O mA@ VCEO = 20V 

ICES = 2? MA @ VCES = 20V 

Switching Time
 

td + tr _-pS, t =- .pS, _S
8 tf =_ 

Total Switching Time ps (Io = 75A, TB = 5A, 

VBE c -1.5V on turn-off) 



HIGH POWER, LOW SATURATION VOLTAGE
 

SILICON SWITCHING TRANSISTOR
 

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

DATA ON ASSEMLY NO. zZ 6 

VCE(sat) and Gain Measurements at 250C + 50C
 

VCE(sat) . ./1 V (IB , 5A, IC = 75A)
 

VBE(sat) = Ut.. V (IB - 5A, IC = 75A)
 
Gain /? _Zj2I - (IC - 75A, VCE - 4,3,2V)
 

VBE 2 V (IC = 75A, VOB =
V, 275-V, V 	 4,3,2V)
 

VCE(sat) and Gain Measurements at 1008C + 5*C 

VCE(sat) ' 0-39 V (13 = SA, IC - 75A) 
VH-(sat) -79 V (3 - 5A, IC - 7SA) 
Gain = ( 75A,,. 7A43$2V) 

VBE V, . V, 64 V (IC = 75A, VCE = 4,3,2V) 

Breakdown Voltages 

BEDO // V @ ITEB - mA 

BVCEO = Sly V @ ICE0 =/ mA
 
BVCS $ V I = - m
 

Leakage Currents
 

IB = <0,/ mA @ VEBO 4V
 
1C0 = -o, mA @V0B 20V
 

ICEO = mA @ VCEO - 20V
 
ICES = t @ VCEs 20V
 

Switching Time
 

td + tr = P.._S,ts - _Ps* tf ls 

Total Switching Time = - - s (IC = 75A, IS = 5A$ 

VBE " -l.5V on turn-off) 


