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1.1 Scogg This spec1fication covers the detail requirements for a NPN. siHcon. push-pull RF

power transistor. Three ievels of p'r"ou CU assurance are provuleo for each device \._ype as
specified in MIL-S-19500.

i.2 Physical dimensions. See figure i.

1.3 Maximum ratings.

I I J ! ] 1 ! !
! PT { l ! | ! ! !
i | N i i | I |
! . ] L Veso DVeeo !Veso | Io ! Tsyg SN
I Tc = 25°C | Tc=25C | ! ! ! ! ! |
i 1/ I o I i i | I I i
! | ! ! ! ! ! ! !
I | Il 1 l i l R r . T
I L] ! Ll | ¥Ydo | Vdc | Vd | Ad | c I ¢ |
1 ] ] - -

1 I ] ] ] i ] ' 1
| 135 | 270 | 60 | 30 | 4 | 16 1-65 to +200 | +200 |
] | | | i i { | |
1/ Derate linearly 0.77 H/ C for T¢ > 25° .C (one section).
Z/ Derate linearly 1.54 W/°C for T¢ > 25°C (both sections).

1.4 Primary electrical characteristics.
I 1 T i i i
| Vee(sat) L/ 2/ 1 Cobo ! hee I Gpe 3/ ' Gpg 3/ :
| - - | | | - | -
i i ilg=0 iVecg =5V 1/ i Vgc= 28 ¥ i gc=28 YV i
ILimits] 1o = S Adc IVeg =28V lIc=148 | § = 400 MHz | € = 500 MHz !
| | Ig = 2Adc [f =1 MHz | | Pout = 125 0 | Pgue = 100 W |
| | | { | | |
| T H T T T Y
1 1 1 ] 1 ] i
| | Y dc | oF | | 2N6985 | 2N6986
| | | | | d8 | dB |
i 2 1 1 1 aAn 1 an 1 17 C 1
§ mn ] - - 1 —- i [4%) 1 ©.V 1 (e [}
| Max | 2.2 | 115 | 100 | -—- | --= !

1/ Pulsed (see 4.5.1}.

¢/ tach side.

3/ See 6.2 for typical power output versus freauency.
T BeneTicial comments [recommendations, additions, detetions) and any pertinent data which may be
| of use in improving this document should be addressed to: Commander, Defense Electronic Supply
| Supply Center, ATTN: DESC-ECT, 1507 Wilmington Pike, Dayton, OH 45444-5280 by using the self-
| addressed Standardization Oocument improvement Proposal (DD Form 1426) appearing at the end of
| this document or by letter.
AMSC N/A FSC 5961

DISTRIBUTION STATEMENT A. Approved for public release; distripution is unlimited.
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2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and
handbooks form a part of this document to the extent specified herein. Unless otherwise

enardi€find tha dcciine A€ thaca Aarimante ama thnea Y{iecetad In tha deeciin A tha Nanametmans
spedivied, Ine issues o7 tneése GOCUments are tndseé isted o Tné issue oV tne UTPail i . 3]

Defense Index of Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation.

SPECIFICATION

MIL-S-19500 - Semiconductor Devices, General Specification for.

STANDARD

wurr TTANY
MiLil tARY

MIL-STD-750 - Test Methods for Semiconductor Devices.

{Unless otherwise indicated, copies of federal and military specifications, standards, and
handbooks are ava11ab1e from the Standardization Document Order Desk, Building 4D, 700 Robbins

...... POVPS N R 10111 CNAQA
HVE"UC' r"l |CUt.'|pllld rr\ ATLIALI=0UT. |

2.2 Order of precedence. In the event of a conflict between the text of this document and the

references cited nerein {excepi for associated detaii specifications, specification sheets, or MS
standards), the text of this document shall take precedence. MNothing in this document, however,
supersedes applicable laws and regulations unless a specific exemption has been obtafned.

3. REQUIREMENTS

3.1 Detaii specification. The individual item requirements shail be in accordance with
MIL-S-19500 and as specifted herein.

3.2 Abbreviations, symbois, and definitions. Abbreviations, symbo
herein sha e as specified in -S- .

= S 4 ALt tafo__ .. _ 4
S, dnag aerinitions useaq

3.3 Design, construction, and physicai dimensions. The design, consiruction, and physicail
dimensions shall be as specified in MIL-5-13500 and figure 1 herein.

.3.1 Lead finish. Lead finish shali be soiderabie in accordance witn MiiL-S-i9500
-STD-780, and herein. Where a choice of lead material or finish is desired, it sh
cifi

l" (.AJt

MI
specified in the contract or purchase order.

Markin . Marking shall be in accordance with MIL-S-19500 except at the option of the
manufacfu , the following marking may be omitted from the body of the transistor:

b. Manufacturer's identification.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-S-19500
and as specified herein.

4.2 Qualification inspection. Qualification inspection shall be in accordance with
MIL-S5-19500, and as specified herein (see 4.3.2 herein).

4.3 Screening (JANS, JANTX, and JANTXV levels only). Screening shall be in accordance with
MIL-S-19500 (table II) and as specified herein. The following measurements shall be made in
accordange with table I herein. Devices that exceed the limits of table I herein shall not be
acceptable.

T T 1
| Screen (see table II) | Measurement |
| of MIL-5-19500) 1 | ]
| | JANS level | JANTX and JANTXY levels |
T | ) |
: 1/ :See 4.3.2 :See 4.3.2 :
] ] T [
| 9 |1cao, hre 'ceo. MFE |
I 1 I 1
, 11 lalg go- 100% of initial value lalggo = 100% of inftial |

lor ? uA, whichever {s greater; |vaTué or 150 uA, whichever |
| labpp = +25%; Subgroup 2 of table I lis greater; ahpg = 325%; ]
| lherein. |Subgroup 2 of table 1 herein.|
! { i |
| 12 ISee 4.3.1 |See 4.3.1 |
| ] ! |
1 ] T |
! 13 lalcgg = 100% of initial value lalcgg = 150% of initial |
| for qgo uA, whichever is greater; Ivafﬁe or 100 uA, whichever |
| lahgg = #25%; Subgroup 2 of table I |is greater; ahpp = #25%; I
! Jherein. |Subgroup 2 of table I herein.|

1/ Shall be performed anytime before screen 10.

4.3.1 Power burn-in conditions. Power burn-in conditions are as follows:

Veg > 10 V; Regc = *0.65°C/W (both sections).
Ty = +187.5°C ¢12.5°C (see 4.5.3).
Tp = +30°C #5°C.

4.3,2 Thermal response (aVgg measurements). The aVgg measurements shall be performed using
Tesec aVpr tester, model numbgr 8114/8115 or equivalen%. The following measurement conditions

shall apply. The delta Vg conditions and maximum Vgg 1imit shall be derived by each vendor
and the read and record mesurements shall be submittes in the qualification report. Read and

record all aVpp measurements and conditions for each device in the qualification lot. In
addition, the qualification report shall include a thermal response curve. The chosen aVge

values shall be considered final after the manufacturer has had the opportunity to test flve
consecutive lots.

a. A1l test conditions #5%.

b. Yeg = 20 V.

¢c. Ic =5 amps.

d. Heating pulsewidth = 400 ms.
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STYLE {
STYLE 1:
PIN 1. COLLECTOR
2. COLLECTOR
3. BASE
4. BASE
5. EMITTER
SCHEMATIC
DIAGRAM
| |
| Dimensions |
i i
| T i
| Ltr | Inches I  Millimeters |
| ™ WMin 1 WMax Win Wax
| 1
f A | .8%0 | .910 22.61 23.11
i B i .370 400 | 9.40j 10.16 i
i C | .1051 .135 | 2.67 | 3.43 |
| D | .0651 .085 | 1.65 | 2.16 |
| £ | 055 | .065 | 1.40 | 1.65 |
! F I 003 | _.006 | 0.08 | 0.15 |
| G | 650 | BSC | 16.51 | BSC |
I T - B Y T
| K I .91 210 | 4.3\ §.33 |
| L | 185} ,190 | 3.94 | 4,83 |
| N | .49 | .510 | 12.45] 12.95 |
! Q ! 080} 070 | 1.821 1.78 |
| R | 3% 1 410 | 9.91 1] 10.411
| I ] | i i

NOTES:

. Dimensions are in inches.

Metric equivalents are given for general information only.
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e. Measurement delay = 25 us (after heating pulse).

f. Measurement current Vgp = 10 mA.

g. Test 1imits: Vgg (each side = 400 mV max. -side-to-side (1) Vgg = +20%.
(1) a imbalance = (x-y/x) *100 Where x = larger Vae reading
Y = smaller Vgg reading

4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance
with MIT-5-19500, and as specified herein.

4.4.1 Group A inspection. Group A inspection shall be conducted in accordance with
MIL-S-19500 and table T herein. (End point electrical measurements shall be in accordance with
the appiicable steps of table V h herein).

4.4.2 Group B inspection. Group B inspection shall be conducted in accordance with the

conditions specified for subgroup testing fn table IVa (JANS) and table IVb {JANTX and JANTXY) of
MIL-S-19500, and tables Ila and IIb herein. Electrical measurements (end-points) and delta
requirements shall be in accordance with the applicable steps of table V herein.

4.4.3 Group C inspection. Group C inspection shall be conducted in accordance with the

conditions specified for subgroup testing in table V of MIL-S-19500, and table IIl herein.

Electrical measurements (end-points) and delta requirements shall be in accordance with the
applicable steps of table V herein.

4.5 Methods of inspection. Methods of inspection shall be as specified in appropriate tables
and as follows.

4.5.1 Pulse measurements. Conditions for pulse measurements shall be as specified in
MIL-STD-730.

4.5.2 Testing of units. ATl specified electrical tests, including end-points tests, shall be

nnrfnnmnd nnua11v on both sections of the trancictor tvnas covered hnrn(n excent whare the

Sew - S e W Fees LWV TG CALCY

electrica1 characteristic being evaluated applies to the transistor as a evice entity.

4.5.3 Bt

J i 4
achieve a junction temperature

rn-{n and oneratina 1if
th ang operating i”

Tg shall be determined as follows

TJd = Pp Rauc *T¢

Pn —- (Vre) (1)

YU S ViR VoL

RgJjc = *0.65 C/W both sections

Tc = measured value at hottest point on case

NOTE:_ For reference only. This test can be approximated by dissipating 4 watts at Ty
= *25°C.



Group A inspection.

Conditions

MIL-STD-750
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See footnotes at end of table.



Group A inspection - Continued.

TABLE I.
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TABLE Ila. Group B inspection for JANS devices.

T T
| Inspection 1/ | MIL-STD-750
I |
Method! Conditions
Subgroup 1

Physical dimensions

Solderability

Resistance to solvents 1022

Cihamnin 2
Ty o

Suuy up

Thermal shock 10561

U T S Y

tigiiperature cycel I"gl
Hermetic seal 1071
a Cima Taal
Qe oy nc TCSan

b. Gross leak

Clormrtdmd mna mncccsmmmmmd - Com &abhla Y -
LicoLiiLat asurci ey Q€ LauiT ¥, >SLEep>
1, 2, 3, and 4
MNacm oo P g wepayaye | cad a.a® A L] R R 7. £ _ 19 _ - L T _a
uTLiap inwernar visual Ui/ d gevice /U Taliures eacn 10t
(design verification)

Bond strength
internal leads for each device

| shall be pulled separately
2017 Only devices previously subjected
to the bond strength test shall
i be used for this test.

Die shear (excluding
axial leaded services)

Subgroup 4
Not applicable

Subgroup 5

Accelerated steady-state 1027 Veg > 10 V dc

Rgjc = *0.65°C/MW
(both sectfons)

Ty = 187.6°C

+12.5°C (see 4.5.3)
Marking legibitity re

shall not apply.

operation life

Electrical measurements See table V, all steps

Bond strenght (Al-Au
die interconnects oniy)

Subgroup 6

Not annlirahla
i NoT applicable

1

|

|
! !
| | |
| | l
! ! !
! ! !
I | [
! ! ]
| | |
| | |
! ! !
| | |
| | |
! ! H
| | |
! ] |
1 ] ]
l [ [
| | |
! ! !
| | |
| | |
! i i
| | |
| | |
i i i
| | |
| | }
} : 37 i Test condition A; aii
! | |
i i i
| | I
! | |
i i i
| ! |
! [ l
I i i
| | |
| I |
| | I
! ! |
| | |
| | )
| | |
| | |
| | |
! ! }
| | |
| | |
| | |
| | |
| | |
i i j
! | ]
| | |
| i |
! ! !

e e — — — — ——— ——— — — N — —— — —— " ——— —_——— — - — — —— i — . ——— S . = —— = —— o ———— —— — _‘_.-.._._4-_—{—._‘

1/ For sampling plan, see MIL-S-19500.
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Method Conditions

Thermal shock
(glass strain)

Not applicable

2036 Test condition A

W =8 %0.5 1bs

* ear min
L S5eC. min.

Terminal strength

]

w

Hermetic seal 1071

- Cl¢oma laal
a. rine ijeak

b. Gross leak

il e PO

Moisture resistance

Electrical measurements See table V, steps 1,

2, 3, and &

|

!

|

|

!

|

|

!

|

|

|

i

|

!

|

|

!

|

|

!

|

|

i

|

|

i

|

! Subgroup 3
|
| Shock
|
|
|
[
|
|
!
|
|
|
|
!
|
|
|
|
|
i
]
|
i
!
[
|
!
|
|
|

a8
&

¥ibration, variablie
frequency

v
)

[«
o

Constant acceleration 10,000 G's

See table V, steps 1,

2, 3, and &

Electrical measurements

Subgroup 4

Not applicable
Subgroup 6

Steady-state 1027

operation 1ife

vCB > oV ds

Rgyc = *0.65°C/W (both sections)
Ty = 187.5°C

12.5°C (see 4.5.3)

See table V, steps 1,
2,3,4,5,6, and 8

Electrical measurements

. — —— —— — A f— S — T o T v = i i T’ s i D D S TS s s P ST v S G T — — S —— - o e a4 e ] oo s
—
o

—— - i — ——— — — ——— ——————— —— — " — ——_—— S —— — —— = — — ———— . — — " ———— = moe S o S e e e

o o e e e e e e o e o e o o s e et e o e e e o ot e o ot e o i e e e e e o e e o . e e e e | m

1/ For sampling plan, see MIL-S-19500.
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TABLE IV. Group E inspection (all quality levels) for qualification only.

{emitter to base diode
method)

Subgroup 5
Not applicable

]
i
|
|
|
|
|See 4.3.2 (
I
!
|
|
|
|
|

! - ) ! S T ] T T
i Inspection | MIL-STD-750 | Qualification and | Small lot quality |
| | | large lot quality | conformance !
| 1 T ] I conformance | inspection n/c }
| IMethod | Conditions | inspection ] |
| i i | 1 |
1 i ' 1 L )
[ 1 T r 1 ] T
| Sutgroup 1 | | |10 devices, ¢ = 0 |4 devices, ¢ = 0 |
| | | | | I
| Thermal shock | 1056 0°C to 100°C, | I I
i (glass strain) | 1100 cycles | | !
1 [ [) 1 ]

] I 1 i 1 '
| Electrical measurements | |See table V, steps 1, | | |
| ] 12, and 3 | I |
| | | | i ]
| Subgroup 2 | | 110 devices, ¢ = 0 |4 devices, ¢ = 0 }
| | | | |

| Steady-state dc | 1039 {Condition A; 1000 hours| i i
| blocking life | or | | | |
! | 1049 | | 1 |
| Electrical measurements | |See table V, steps 1 | | |
| | land 4 ] | |
| i | ] I I
1 Cishmmmisen 2 ] ] 19 Aaudrae ~ _ N 1Y Aavira ~ _ 0N |
1 JUUH’ UUE -~ l| ; IIL UtviLco, L = Vv ‘IA uCvYiLE, L = V i
|

| DPA | 2102 | | | [
| | | | | |
| Subgroup 4 | | |16 devices, ¢ = 0 {3 devices, ¢ =0 |
| i | i
| Thermal resistance i iRgge = .65°C/W maximum | i
| i iper device (Ip scan |
! | |will be used to verify |
| ] IRgac) |
l | | |
| Forward voltage drop | |
i i i
| | )
! | ]
! | |
| | !
! ! I_
I I i

— s — e — - ——. — —
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TABLE V. Groups A, B, and C electrical measurements.
I | 1 B
|Step | Inspection ] MIL-STD-750 Symbol Limits 4% Unit :
[ I
Method Conditions Min : Max = {
1 Breakdown to voltage 3011 |Bias condition D, V(BR)CEO 30 | --- | ¥do |
l | collector to emitter| llc = 50 mA dc | | i | [
| Pulsed (see 4.5.1) | | | | |
| | | |
2 |Collector cutoff 3036 |Bias condition D Iceo - | 1.5 mA dc |
current Veg = 30 V de | |
| | JEee \ L
| 3 |Emitter to base | 3061 |Bias condition D 'IEBO ‘ - 5 | mA dc |
: | cutoff current | IVgg = 4 V dc | } = :
| | |
| 4 |Forward-current | 3076 |Veg = 5 V de {heE [ 20 | 100 ---
| | transfer ratio | IIc’= 1A dc | | |
: ] | |Pulsed (see 4.5.1) | | | l
| | | | |
| 5 [Collector cutoff | 3036 |Bias condition D lalcgo |100% of inftial value of |
] | current | [Veg = 30 V dc ] [150 uA, which is greater.
| | | lIg =0 | | |
| ] | I | ] | | |
| 6 |Foward—current | 3076 |Veg =5V dc lahgg 125% subgroup 2 of table |
i | transfer ratfo | {Ic = 1A dc | |1 herein. |
| | | |PUlsed (see 4.5.1) | | |
| | | ] | | | | |
| ] | | | | | | |
1 7 {output power | IVee = 28 V de | | | | |
| 12N6895 ] | | | | | |
| | | If = 400 MHz 1Gpg | 8.0 | -—- | dB |
| | | IPout = 125 W | | | | |
| | | |Test circuit (see | | | | |
| | | Ifigure 2) | | | | I
| 12N6896 I | | | | | I
[ I l If = 500 MHz 1Gpg | 7.5 | - | d8 |
I l | |Pout = 100 W | | l | |
| | | [Test circuit (see I | | | |
{ = [figure 3) = { | : :
| 8 [Collector efficiency IVee = 28 ¥ de | | | |
| 12N6985 | | | | |
] | |f = 400 MHz I | 50 — %
[Pout = 125 W | | [ |
| | |Test circuit (see | | | |
| | Ifigure 2) | | | |
| | 2N6986 | | | | |
' l If = 500 MHz Ix | 80 | --— | 3% |
| | | | | |
| | | | | |
| | | | | |
| ] 1 | | |

P = 100 W
IngE circuit (see
:figure 3)
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5. PACKAGING

«aging requirements. The requirements for packaging shall be in accordance with

(This section contains information of a general or explanatory nature that may be helpful, but
is not mandatory.)

6.1 Notes. The notes specified in MIL-S-19500 are applicable to this specification.

6.2 Typical power cutput and impedance curves. Typical power output and impedance curves for
the 2N6985 and ZN63Bb are shown are information only, see figures 4 and 5.

6.3 Substitution information. Devices covered by this specification are substitutable for the
manufacturer's and user's part number. This information in no way implies that manufacturer's
part numbers are suitable as a substitute for the military part number.

Supersession and cross reference data

Manufacturer's and user's
part number

Manufacturer's
CAGE code

Military
part number

e e e e

- —— ——— — —— —— S — g — — A s S S, S e (B S e e, et G P . S ety T s S s . e e e ed

o s — s — s . D s Vs, T s B i, — G, S s, S S— . Qo ST o, — s . e 0} s e ]
o e e e e e e e ot e e o e e o e o e o i e e e e o o e . o . e . ]
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