MI1-8-19500/75B
18 October 1966

SUPERSEDING -
MIT,-8-19500/75A .

28 October 1965 .
MILITARY SPECIFICATION
SEMICONDUCTOR DEVICE, TRANSISTORS, PN, SILICON UNLIUNCTION

TYPES 2N488A THROUGH 2N4904A, TX2N489A THROUGH TX2N484A,
2N2417A THROUGH 2N2422A, AND TX2N2417A THROUGH TX2N2422A

This snecification is mandatory for use by all Depart-
ments and Agencies of the Department of Defense,

1. SCOPE

Unnna gification sovara the datail reguirements for gilicon DN untiunntion traneigsinrs
1,1 Scopa, SPOCLliCRNTn COVOrS a8 Qo Togqulre OWE I00 822CCn N FuIClCn Tansisnrs.

The pre 13 used on devices submitted to and prasing the special process- condmoning. testing,
and ecreenlng as specified in 4, 5 through 4.5.8.1, (see 6.5)

1,2 Physical dimensions. For types 2N489A through 2N484A, see figure 4.
For types 2N2417A through 2N2422A, see figure 6,

1,3 Maximum ratings.

Plri/
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pY% Total interbase power dissipation must be limited by external
circuitry (resistance in series with base two).
%/Derate 4 mW/* C for T >25° C.
2/Derate 2,35 mW/* C for Tp >25° C.
4/Ths ratuig is for a capacitor discharge (into emitter) of 10 mfd or leas

eith 2N VA~ aw lasa An tha saananibne
Wisd UV Tue Ui 4068 OO0 WiG Capatawsee

RsB0 Ipglmed) | VEmIsaY) | IEB20 |VOBI
TYPES 7 '

(ohms) (mAdc) (Vde) (uAde) | (Vo)

Min, | Max. | Min, | Max, | Min, | Max, | Max, Max, | Min
ZN43BA, 2N241TA | 4700 (6800 | .51 | .62 | 6.8 '] 3.0 2 3
2N480A, 2N2418A | 6200 9100 | .51 | .62 | 6.8 | 23 4.0 2 3
2N491A, 2N2419A | 4700 (6800 | .56 | .68 | 6.8 | 22 4.3 2 3
ZN&52A, 2NZ420A | 6300 | 9100 | .06 | .66 | 6.8 | 23 4.3 Z 3
IN493A; IN2421A 14700 |6s00 | .82 | .75 | 68 | 22 | 4.8 2 3
2N494A, 2N2422A [ 6200 |9100 | .82 | .75 [ 6.8 | 22 4.6 2 3
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2. APPLICABLE DOCUMENTS Sk
2.1 The following documents, of the {ssue in effect on date of invitation for bids or request for
proposal, form a part of the specification to the extent specified herein,
SPECIFICATION
MILITARY
MIL~5-19500 - Semiconductor Devices, General Specification for.
STANDARDS
MILITARY
MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts,
MIL~STD-1750 - Test Methods for Semiconductor Devices,
(Copies of specifications, standards, drawings, and publications required by suppliers in connection
with specitic procurement functons should be obtatned érom the procuring activity or as directed by the
contracting officer. )
3. REQUIREMENTS
3.1 General. Requirements shall be in accordance with MIL-S-19500, and as specified herein.
3.2 Abbreviations, symbols, and definiions, The abbreviations, symbols, and definitions naed
herein are defined In hn’:-s-m‘ﬁa, and as follows:
Ip2(mod) - - =~ - Modulated interbase current. The resultant base-twd (B2) current for specified
values of emitter current and interbase voltage.
Ig= = = = = = = = Emittar current, rms.
lg= = = ~ = = =~ - Instantaneous emitter current (capacitor discharge).
Igp20~ = = = - ~ Emittar reverse current (d. c.), base-one (Bl) open‘circuited.
Ip - ==« - - - Peak point emitter current. This is the mimimum valus smitisr curreat for
which the slope of the static emitter characteristic curve (see figure 1) is zero
for a specified value of interbase voltage.
Iy - = = = = - = Valley point emittar current., This is the maximum value of emitter current
' for which the slape of the static emitter characteristic curve (see figure 1)
i8 zero for a specified value of intsrbase supply voltage and base-two (B2)
resistance,
M e ccee === {atn) Intminais atandnff ratHo  Thin {g dafinad he tha relationshin.
l‘ TR/ Mild A i DUALRI AL A Wy ALlAM AT VMLV M) WiV a Vel wawesresage s
’ M - 2D
’ vB2B1
Rgg- = - - = - - Resistance in series with the base~two (B2) lead.
BBEC; - = = = = Interbage resistance, The resistance measured between base-one (B1) and
base-two (B2) with the emitter open circuited,
Vgg =~ - - - - - Interbase power supply voltage (d.c.).
Vp2B1 = - - - - Interbase voitage, (d.c.) voitage from base-two (B2) to base-one (Bi).
VB2E~- = - -~ = - Voltage (d. c. ) {rom base-two (B2) to emitter (E). .
S )
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Vepi(sat) - Emitter saturation voltage, The resultant d, ¢, voltage measured between the
+

emitter and base-gne (B1) for specified values of emitter current and interbass

Telavvva Sodd vauSTVUal (Fa) Ve wpTVaSw Vo WA Via

voltage.
N
VoB1® - - = Base-one (BI) peak pulss voltags, The base-one (Bl) peak pulss voltage is
efined as shown in figure 2, This parameter is a relatlve mdlcato of the
peak emitter current available for use in firing circuits,
Vpeene- Peak point emitter voltage. The voltage from emitter to base-one (B1) when the

peak point emitter current flows for a specified value of interbase volt:n.ge.

3.3 Symbol, The graphic symbol for the unijunction transistor shall be 2s shown in figure 3.

construction, and physical dimensions. Transistors shali be of the design, constructicn,

4, and 8):; Lead 1 - emitter (E);

3.4.2 Lead material and finish, Lead material and finish shall be goid-plated Kovar. (Leads may be
tin-coated if specified in the contract or order, see 6.2.)

.5 Performance characteristics, Performance characteristics shall be as specified in tables I, II,
and II!. .

3.5.1 Process-conditioning, testing, and screening for "TX" types. Process-conditioning, tasting,
and screening for the "TX'" types shall be as specified in 4.5, -

3.8 Marking, The following marking specified in MIL~-S-19500 may be omitted from the body of the

netatnw a Al dha meneda ndnicsnme

ansistor at the option of the manufachurer:

(a) Country of origin,
(b) Manufacturer's identification,

3.6,1 "TX" mar Devices in accordance with the "TX'' requirements shall include the additional
maridng “TX'' preceding the type designation,

4. QUALITY ASSURANCE PROVISIONS

4,1 Sampling and 1nsnectmn. &mmnnz and inspection shall be in accordance with MIL-S-19500, and
as spec ere .

4.2 Qualification inspection. Qualification inspection shall consist of the examinations and tests speci-
fied in o8

4.2 1 Qualification tastine, The non=TX tvnes shall be .'.Eéd for qualification testing, (The "TX"
18500

i

— . ——— o e 2T smwn mes wyprwew

types procur m the sources listed in the QPL-~ for the corrospondlng non~TX type. )
4.3 Quality conformance inspection, Quality conformance inspection shall consist of groups A and B

mpections. When spec e contract or order, one copy of the quality conformance inspection

data, pertinent to the device inspection lot, shall be supplied with each shipment by the device manu-

da rduinan
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4.3.3 Group C inspection. Group C inspection shall consist of the examinations and tests specified in
table L. This Inspection shall be conducted on the initial lot and thereafter every § months during pro-

A _aso

4,3,4 Representative lot. A lot shall consist of transistors of only one family (2N489A through
2N464A or %‘ﬂl’ﬂ( through 2N2422A). Group A shall be tested on a sublot basis. For subgroups 1
through 5 and subgroup 8 of group B, and group C, where a lot consists of more than one type, only one
type need be tested a8 a rcpresentn’dve of the lot for all types in the lot. For subgroups 6 and 7 of
group B, the sampie for each subgroup shall consist of all types within the lot in proportion to the dis~
tribution of the types within the lot.

4.4 Methods of examination and test. Methods of examination and test shall be as specified in tables
I I and I,
9 S S SSs

4,5 Process-conditioning, testing, and screening for "TX'" types. The procedure for process-
mndlﬁnnimr tegting. and gereening shall be {n accordance with 4, 5,1 through 4,5, 8,1 and ficura 12

coniinon SCI0R S 25188 00 AN /CC0ICANNCe Wil S 9. o WATCN e Ge v.. RS sap A & AVe

Proceu-conditloning shall be conducted on 100 percent of the lot, prior to submmalon of the lot to the
tests specified in tables I, @I, and I, (At the option of the manufacturer, the non-TX type may be
subjectad to process-conditioning and testing),

MRS W2 PR Re SRS S/

4.5.1 Quality assurance (lot verification). Quality assurance shall keep lot records for three years
minimum, monitor for compliance to the prescribed procedures, and ochserve that satisfactory mamu-
facturing conditions and records on lots are ma.intamed for these devices. The records shall be avaflable
for review by the customer at all times, The quality-assurance monitoring shall include, but not be
Umited to: process-conditioning, testing, and screening. (The conditioning and screening tests per-

formed as standard production tests need not be repeated when these are acceptnhle to the Government
beforehand as being equal to or more severe than the tests specified herein).

4.5.2 Hl%-teggaramre storage. All devices shall be stored for at least 24 hours at a minimum
temperature (TA) of 200° C.

4.5.3 Thermal shock (temperature cycling). All devices shall be subjected to thermal shock (temp-
erature cycling) in accordance with MIL-STD-750, method 1051, test condition C, except that 10 cycles
shall be contimuously performed and the time at the temperature extremes shall be 15 minutes, minimum.

4.5.4 Acceleration., All devices shall be subjected to acceleration test in accordance with MIL-STD-

780, mathod 2004, with the following exceptions: The test shall be performed one Hims in the Y3

orient:ﬂ.on only, at a peak level of 20, 000 G minimum, The one mimite hold time requirement shall not
apply.

4.5.5 Hermetc seal (fine-leak) test. All devices shall be fins-leak tested in accordance with
MIL-STD-202, method 112, test condition C, procedure IIa or Ib (using the applicable condition of

4.5.8.10r 4_.8_5, 9 axppnt that the grosa-lealk tast shall he aa gnecified in 4 5 5 23}

WFiTia Ta S Te s SEESSEr WeiSe vt pe wesT alidn W wiiiaea DPVWALATW AL Te Ve Ve M e

4.5.5.1 Conditions for procedure Ilfa. All devices shall be placed in a sealed chamber and pressure
ized to 50 psig minimum with helium gas for a minimum of 4 hours, The devices shall be removed from
the chamber and within 30 minutes be subjected to a helium leak detection test. Devices that exhibit a

leak rate of 5 x 10~7 cubic centimeters of helium per second when measured at 2 differential pressure
nl ona atmaosnhara ahail ha Fﬁinﬂfﬂd All davices nvhlhlﬂna ﬂliﬂ \nolrnun rata Ar swantan ahall ha wamaead

ST T S rve ¥ Soieen ' @ ] v WU ViauSo Undiessanas GAMARE A BVS Vi R CANA DALl WS iSluUYou

from the lot.

4,5,5.2 Canuﬂona {or procedure OIb. The devices shall be placed in a sealed chamber which shall
be pres psig minimum with Krypton 85 tracer in a nitrogen solution for a minimum of 30
minutes, wumn four hours after evacuation of the chamber, the device shall be tested with a counter

mnhle of def-eﬂﬂﬂv l‘ﬂltﬂﬂ. at the rate o nl 1x 1ﬂ"‘8 cC per sacond A1l davices axhibifing this Imba.-a

rate or greater shau bo removed from tho lot.

4.5.5.3 Hermetic seal (gross-leak) test. All devices shall be tested for gross leaks by immersing
in noncorrosive ethylene glycol at approximately 150° C for a minimum of 15 seconds and observed for
bubbles, All devices that bubble shall be removed from the lot.

he
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FIGURE 1. Unljunction transistor static emitter characteristic curve.
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FIGURE 2. Bose-one (B1) peak puise voltage test eircuit, -
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=— SEATING PLANE
- M L
bpe
C =0 BASE-ONE~_ _I*- N =
AN |
TS
S S S Al AV BN I
B . Leoia ¥ A [ e | \ N M
DiA - DIA | . )
1 == T\
—’—% ' /\ / N A e mmeaia
u —/ J ~—gASE-1 WO
G ’l EMITTER .l l"K l J
=L .007(.I8MM)RAD
—=| H - MAX: ¢
NGTES
1. .‘v{efncfaq-iimlaﬁlfs {to the nearesi .01 mm) are
given for general information only and are hased P 3 vy
g " g ation anly and dre based BIMENSIONS N
upon 1 inch = 25.4 mm. Q
2. Measured in the zone beyond ,250 (6.35 mm) LTR INCHES MILLIMETERS g
from the seating plane. MIN | MAX | MIN MAX | §
3. Measuredin the zone ,050 (1.27 mm) ond .250 \ am ——r = o- o
(635 mm) from the seating plane. AL edds | o570 | 8ol | J.40
4. Varictions on dim B in this zone shaii not 2 e9Vd | s3J) Lody Sed ]
exceed .010 (.25 mm). C | .240 260 6.10 6.50
5. Outline in this zone is not controlled. D |1.500 — {38.10 - |9
6. When measured in o gaging plane .054 +.001 E | .016 .021 .41 .53 12,9
(1.37 +.03 mm) beiow the seating piane of the F | .016 | .019 41 .48 3,9
transistor max dia leads shall be within .007 G 100 p— 2.54 p— R
(.18 mm) of their true location. Smaller dia m p— — —= p—
leads shall fall within the outline of the max = — — —
dic lead tolsrancg. rFig. 5 preferred measured J_ 029 ) Lk eid 1 O
m.'hodg K 0028 9034 2_7] ,Sé
7. All leads electrically isolated from case. Ll _.009 | ,125 23 | 3.18
8. Measured from the maximum diameter of the M 1414 Nem 3.59 Nom | 6
actual device. N | .0707 Nom 1.80 Nom | 6
9. All three leads. }

FIGURE 4. Physical dimensions of transistor types (TX and non-TX) 2N489A theu IN494A,
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GAGE OUTLINE H—
OPTIONAL &'\

~ad () b=

=0 /~SEATING
—E re-C /  SURFACE
TRANSISTOR - GAGE
Jm &E_E.\{ —= -"—LDIA/ / PLANE
. [ R —— '/ /‘
I )\ SR N\NNEE NN
G , \ Le
| i
| B

NOTES:

1.

2

Metric equivalents (to the nearest ,01 mm)are
shown for gcnorol informuﬂon only ond are

based upon 1 inch = 25.4 mm. DIMENSIONS
The following gaging procedure shall be used: INCHES MILLIME TERS
The use of o pin straightener prior to insertion LTR WIN T A TMIN T MAX
in the gage Is pumlssihlu. Tho device being e
measured shall be inseried uniil iis seaiing A | ,1409 ) ,1419 | 3.58 | 3.60
nlt:;w is .‘12::.010 l3.18z.25 mm) from the seating B[ .o702] 0712 1 1,78 | 1.81
surface of the gage, A spacer may be used to C | 182 | .199 4.62 | 5.05
sy 39Ty el s o e SRS
P° SPpsSBudhe ~ o2 -t M
+502 shcll thon be applied pcnllol cnd symmete § - 51_25 NO}!_ _ 3"_]8 N°f“ —
rical to tho dovieo s eylindtlccl axis, When F | .054 | .055 1.37 | 1.40
examined visuaily after the force appiicotion G | 372 | .378 9.45 | 9.60
{the force need not be removed) the secting plane H ! _.0350 | .0355 .89 .90
of the device shall be seated against the gage. ) 150 Nom 3.81 Nom
The leceton ofthe e oo, vl e il [T i1 BT 3 1"
Honge Timomalon of the devioe bein g’ch;,k,d, L | .0595| .0605 | 1.51 | 1.4
« Gage for lsad ond tob location for transistor types (TX and noneTX) 2N4B9A thru 2N494A,

-3
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le—SEATING PLANE

- ) - M -
== C =70 —~{gase-ONE~ | =N =
N 4\
¥ 1 _[E DIA * Y‘rf ! Y
8 — L e
° . “FDIA * A S S Ny V'
e DIA DiIA | )
; mommar ¥ s | -
_ | ‘
I -BASE-TWO
’IL EMITTER~ ,,J |~K LJ
DIMENSIONS N
LTR INCHES MILL IMETERS- ?
MIN MA X MIN MAX | §
A} 209 .230 5.3 5.84
B | .178 195 4.52 4.95
Cc | 170 210 | 4.32 5.33
D 500 — 12.70 — 7
E — 021 — 53 127
F | .018 019 41 48 3,7
Jd | .028 048 71 1.22 | 6
K .036 046 91 1.17
_|= .020 _ — ‘ 05]
M .0707 Nom 1.80 Nom 4
N .0354 Nom +90 Nom 4

NQTES:

. Memc upivulem (to the nearest .01 mm) are given for general information only and are
bosed upon 1 inch = 25.4 mm.

2. Meoswed in the zone beyond .250 (6,35 mm) from the seating plane.

3. Measured in the zone .050 (1.27 mm) and .250 (6.35 mm) from the seating plone.

4. When measured in a gaging plane .054+,001 (1.37+.03 mm ) below the seating plane of the
mmsisfor, max dig leads shall be wi thin .007 (.18 mm) of the i frue Iocuﬂon relative to @
maximum width tab. Smuller dia leads shall fall within the outline of the max dia Jead
tolerance. Flg 7 preferred measured method.

S. All leads electrically isolated from case. ,

6. Measured from the maximum diameter of the actual device.

7. All 3 leads.

FIGURE 6. Physical dimensions of transistor types (TX and nan-TX) 2N2417A thry 2N2422A.
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, ™\ ! i
| x N\ i | BV 4
X+ o T \ %’ﬂ. _ NTTR
| |N = s
| —$0
IR
LN
]
section- A-A
Dimenstons in inches with metric
Ltr | equivalents (mm) in parentheses | Notes NOTES:
(see note 1) 1. Metric equivalents (to the nearest .01 mm) are given
Minimum Maximum lor7 ‘;ginefal information oniy and are based upon 1 inch
am | Aamr 7 Aamer | Ama= 2 mommet = 7% mm
$8_| 0325 (.6255)].0335 (.§503) | 4 2. The ':bfi&"&mg gaging procedure shall be used: The
8]  O43(L03)Nom | 4 device being measured shall be inserted until its
0 | 2310 (5.867) [.2315 (5 .880) seating plane Is .125 (3.18 mm) +.010 (254 mm) from
001] .15 (4.04) . (4.09) the seatlnz suﬂace of the gage A force of 815 oz.
$07 40U (1.02) mom 5 shali then be appiied paraiiei and symmstricai o ihe
E | 0998 (2,527) 1.1008 (2.650) d?tvic:h s ;:vllndrical: ax:s (W;uen examined visually
——{l J0435 (1.257) | 0505 (1282 after the force application (the force need not be re-
— , moved) the seating plane of the device shall be seated
H .llf» (3.68) |.155 (3.94) againstthe gage. The use of a pin straightener prior
J | .0470.().194) |.0475(1.2 to insertlon ln ! the gage Is psrmlsslbla A spacer may
Ji | 0235 (.597) |.0245 (.822) bs used to abtain the J25 {3.18 mm) distance irom the
K 1,008 (229) [ 011  (219) gage seat prior to forca application.
Ky .05 (L127) Nom _ 3. These snggt‘:l::)to be parallel and In same plane within
L [ 3712 (9.45) 378 (9. 9.60) 4. Four holes.
L) 054 (137) [.055 (1.40) 5. Pressed in.
L2 043 {1.08) Nom
Q WV (A.Vﬁ Heﬂl
Q1] 123 (3.12) |.121 (3.2
K L .
B8 45¢ Nom
[V) 7.7, DU 1 pupay
A JU° Nom




TABLE L. Group A inspection
MIL-STD-750 LTPD Limits
Examination or test N
Method Details x| TX| Symbot | Min | Max | Unit
Subgroup 1 10] 8
Visual and mechanical 2071 one cee | oee |ee=
examination
Subgroup 2 5| 2
Inirinsic standofi ratia See 4.7 | Vgapyp = 10 Vdc ‘R
2N489A, 2N480A 0.51 | 0,62 ==~
2N2417A, 2N2418A 0.51 | 0,83 ===~
2N491A, 2N452A . 0.56 | 0,88 ===
2N2419A, 2N2420A 0.56 | 0.68 ===
ZN483A, ZN4B4A 0.82 | 0,75 |=e=
2N2421A, 2N2422A 0.62 | 0,75 (===
Interbase resistance See 4.8 | Vpgp1 = 3 Vdc;Ip = O ReBO
2N489A, 2N491A, 2N483A 4,700 |8, 800 [ohms
ZN241TA, ZN2418A, ZNZ42iA 4,700 | 8, 800 johms
2N480A, 2N402A, 2N4984A 6, 200 | 9, 100 | ohms
2N2418A, 2N2420A, 2N2422A 6, 200 | 9,100 | ohms
Subgroup 3 5| 3
Moduiated interbase See 4.8 | Vgagy = 10 Vde Igz(mod) 6.8 22 |mAdc
current Iz = 50 mAde
Einitier saturation See 4.8 | Vgop1 = 10 Vde VEp1(sat)
voltage Ig = 50 mAde
2N489A, 2N2417A —— 4,0 |Vdc
2N480A, 2N2418A === ! 4,0 1Vde
2N491A, 2N2419A eee | 4.3 |Vdc
2N492A, 2N2420A ——— 4,3 |Vde
2N4934, 2N2421A === | 4.8 | Vde
2N494A, 2N2422A == | 4,8 |Vdc
Emitter reverss 3038 | Bias cond, D; Ipg20 | === |~20 |pAde
current See 4.11{ Vgop = 60 Vde;Igy = 0
Subgroup 4 107 8
Valley point emitter See 4.10{ Vgp = 20 Vde Iv 8 | --- | mAde
curTent Rgz = 100 chams
Peak point emitter See 4.9 | Vgapp = 25 Vde Ip - 12 | uAdc
current
Base-one peak pulse See fig. Vos1 3 --= | V(pk)
voitage 2

10
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TABLE I, Group A inspection - Continued
MIL-STD-1750 LTPD Limits
Examination or test Nonl v
Method Details rx|TX| Symbol | Min | Max | Unit
Subgroup 5 0] 8§
Low temperature operation: TA = =66° C
Trbanhaoa wasiotanna CQan 4 & Veams =2 2 UVdee Tem = ) Rnn~
AMIL MRDE A CGRLAD WIS WY eV 'Bml ¥ ¥V awy .n‘ ~ .lp U
* 2N489A, 2N491A, 2N493A 1, 900 | 3, 800 johms
2N2417A, 2N2418A, 2N2421A 1,800 3, 800 jchme
2N490A, 2N482A, 2N494A 2, 500 | 4, 800 [ochms
2N2418A, 2N2420A, 2N2422A 12,500 |4, 800 fohms
Emitter reverse current 3036 | Bias cond, D; Igp20 | =-- -2 |uAdc
Bee 4.11]| Vp2g = 50 Vde; Iny = 0
High temperature operation: TA = 150° C
Interbase resistance See 4.6 | Vpapy = 3 Vdc; Ig = 0 RBBO
2N489A, 2N491A, 2N483A 7, 200 |14,000{chms
ZN2417A, 2N2419A, 2N2421A 7, 200 |14,000johms
2N460A, 2N492A, IN464A 10,800 (18,000{chms
2N2418A, 2N2420A, 2N2422A 10,800 |18,000/ohms
Emitter reverse current 3038 Bias cond, D; Irg2o | === | -20 !pAde
See 4,11 VBoE = 10 Vdc; Ig1 = 0
TABLE I Group B inspection
MIL-STD-750 LTPD Limits
Examination or test
athad Nataile N_OSX ™Y Srmhnl Ain KMo w Indé
ATAW WAV A7 AL D Tx Adh WJINIIS AVAALS v WasAL
Subgroup 1 20 {20
Physical dimensions 2086 | See figures 4 and 6 -e- ame | wea [aa-
' Qiihornaim 9 em lam
Lt S il
Solderability 2026 wee - ava |aua
Thermal shock (temperature | 1051 | Test cond. C except high . coe | ace [eee
cycling) temp = + 175 +5 °c
Thermal shock (giase strainjj 1056 Test cond, A —— ——- e |aca
Moisture resistance 1021, e v | man |eme
End points:
Emitter reverse curreant 3036 Bias cond, D; IeBag | === ]-2.0 |uAdc
' See 4,11 Vg = 30 Vdc; Ing = 0 '
Interbue resistance See 4,6 | Vpap1 = 3Vde; Ip = 0 RBBO
gg_;:g#, Rgﬁgﬁ 2N493A 4,200 | 7.500| ohma
2N2421A "200 | 7.500 | ohms
zmea&zmez.&meéa : 200 101000 | ohems
’
2N2418A, 2N2420A, 2N2422A 5,500 10,000 | ohms

1
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TABLEII. Group B inspection - Continued °
MIL-STD-750 LTPD Limits
Exaimination or test
Mathod Details % [TX| Symbol | Min | Max | Unit
Subgroup 2 - Contirued. 15 |15
Intrinsic standoff ratio See 4.7 | Vpagy = 10 Vdc ‘n
2N489A, 2N480A .48 |.68 | -
2N2417A, 2N2418A e48 [,65 | we=
2N481A, 2N492A 853 1,72 ] =ee
2N2419A, 2N2420A 53 |.72 | eee
2N483A, 2N494A .58 .79 | e--
2N2421A, 2N24224 .58 .79 |0
Subgrowp 3 15 |15
Shock 2016 Nonoperating; 1500 G for - oo eoe | ame
0.5 msec; 5 blows in each
orientation: Xi, ¥y, Ys,
and 2Z1.
Vibration fatigue 2046 Nonoperating .- R "
Vibraﬂnn, variable 2058 ees —eo cnw —we
{requency “
Constant acceleration 2008 10, 000 G; in each AN cee | ame | aaa
orientation: X1, Yj, Y3, \
and Zi. r i
End pointa:
(Same as for subgroup 2)
Y
* Subgroup 4 15 118
Terminal strength 2036 | Test cond, E ——= cen | ema | eem
" (lead fatigue)
Seal (leak-rata) .- Method 112 of MIL-STD- wee | o= [5x10°7] atm
202, test cond, C, pro- cc/sec
cedurs II; test cond. A
{or gross leaks
Subgroup § 15 | 18}
Salt atmosphere (corrosion) | 1041 ce= . e ——-
End points:
(Same as for subgroup 2)
Subgrowp § - 15iAeT
| High-tamperature 1ife 1031 | Taeg= +175°C NI I [
(nonoperating) -
End points:
Emitter reverse current | 3036 Bias cond, D; IEB26 | ==~ |-4.0 | uAdc
See 4,11 VB2E » 30 Vdc; Ig; = 0
12




Method Details I‘,‘;?}‘g TX| Symbol | Min | Max | Untt
Subgroun 6 B - (‘Qnﬂaued :\ﬂis D=7
End points:
Interbase resistance See 4.6 | Vpopy = 3 Vdc; Ip = 0 Rppo
2N488A, 2N491A, 2N493A 4,200 | 7,500] ohms
2N2417A, IN2419A, 2N2421A 4,200 | 7,500 ohms
2N480A, 2N492A, 2N494A 5,500 |10,000{ ohms
2N2418A, 2N2420A, 2N2422A 5,500 [10,000| ohms
Intrinsic standoff ratio See 4.7 | VB2B1 = 10 vde ﬂ
2N489A, 2N480A ' .48 |.65 m-
2N2417A, 2N2418A .48 . 65 ———
2N491A, 2N492A .53 .72 ———
2N2419A, 2N2420A .53 .72 c—-
2N493A, 2N494A .59 |.T9 | ===
2N2421A, 2N2422A 88 .78 4 -
M A=10A=5
ady state operation life 1026 To=25°C;Ig= 0 —— ce- —— —
Sees fig,
i2
2N489A through 2N494A 1900 @ < Rp2 S 16,7509
2N2417A through 2N2422A 9500 2 < Rga < 12,6008
All types VBB = per formula
shown in figure 12
End points: )
(Same as for subgroup 6)
Subgroup 8 20 {20
Dew point 1088 | Thigh= +25°C === e el R
Measurement during test:
Emitter reverse current: 3036 Bias cond. D; IEB30 | =-- |-3.8 | wmAdc
2N489A through 2N484A only ISee 4. 11! VRog = 30 Vde; Iny = 0
TABLE III, Group C ection
‘_L-—_‘_-‘-sa - Tpl‘) b § ‘mltg
Examination or test =
Method Details oNTX| Symbol | Min | Max | Unit
Barometric pressure, 1001 Normal mounting; Pressure ——— cne | w=- o=
reduc lnlt_itl_u_!eepa ation) = 8:+2 mm Hg for 60 sec min,
Measurement during test:
Emitter reverse current 3038 Bias cond. D; A IEB20 | --- |-2.0 | pAde
: See 4,11 VgoE = 60 Vde; Ig1 = 0 :
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Prc burn~-in tasts. The parametsrs Ipp20, Repo, and I[ of table IV shall be measured a.nd the

4.5 6
data » v»e._ﬁ ifop all davines in the 1n§ Al davices s -hall ha handlad or {dantifiad such thas tha dalta and

points can be determined after the ‘burn-in test, All devices which {ail to meet these requirements shall
be removed from the lot and the quantity removed shall be noted on the lot history, .

TABLE IV, Burn-in test measurements

MIT.STD-780 Limits
Examination or test [ Method | Deails Symbol “yfin | Max | Unit
Emittsr reverse current J036 Bias cond, D; iFR20 e 2.0 | pAde
T See 4.11 | Vpax = 60 Vde;
. Ip1=0
Intarhasa resistance See 4.8 | Vgopy = 3Vde; | Rppo
Ip= 0
IN4B0A, IN4QIA IN403A . 4,700 | 8,800 } chmz
2N2417A, 2N2419A 2N2421A 4,700 | 6,800 | ohms
2N4B0A, 2N492A, 2N4S4A 6,200 | 6,100 | ohms
2N24184, 2N24304, 2N24224 8,200 | 8,100 { ohms
Intrinsie standoff ratio See 4.7 | Vp2m1 = 10 Vde n
2N489A, ZN4S0A. ' . 0.51 | 0,862 | «--
2N2417A, 2N2418A 0.51 0.62 e
24014 “2Ndo2a 0.5 | 0.88 | ==
2N2418A, 2N2420A 0. 58 0. 68 cae
2N4093A, 2N494A 0. 82 0.7% ene
2N24214, 2N24224 0. 62 0.7% -

4.5.7 Burnein test, All devices shall be operated for 168 hours minimum under the following

Tao= 2513°C VB2B1 = 10 Vde Ig = 50 mAde

4.5.8 Postburn~in tests, The parameters Igg20, RBBO, and T| of table IV shall be retested after
burn-in and the data recorded for all devices in the lot, The parameters measured shall not have changed

rhn-(no tha burnein taat from the initial vzlan hﬂ} mava than the .'.pec!!!ed amount as {nllgwa.

Algp20 = 100 percent or 30 nancamperes, whichever is greater.
.A_PEB(.) - 190 p-m-zt.
ercant.

P
S
.
¥
o ¢
nu ¢

4,5,8,1 Burn-in test failures (screeningj. Ail devices that exceed the deita (A) iimits of 4.5. 8 or the.
Uimita of table 1V afiar burn-in_shall ba removed from the insnection lot and the quantity removed shall
be noted on the lot history, Kmqua.nuty removed after burn-in should exceed 10 percent of the total
inspection iot on the burn-in tests, then the entire iot shail be umceftable as the TX types,

4.6 Interbase resistance, The specified interbase voltage (see tables I a.nm'il':ppned and the
corresponding resistance is measured for the emitter open circuitad,

4.7 Intrinsic standoff ratio, Either of tho two alternate methods below may be used at the option of
the mamifacturer.

4.7.1 Method a, The circuit of figure 8a shall be used for this measurement, The specified interbase
voltage (see tables I and IT) shall be applied and the variable resistor shau be adjusted to obh.m a null,

.
Bia i= than -Md d‘-scﬁy Mm dha nn“k.nﬂ—a c&‘ o varizbla Tesisior, Ths Gﬁ‘ﬁi“‘ﬁ VP - VD shall
i .
. YB2B1

be used to canbrm the variable resistor.

14 : _ -
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DeC
! NULLMETER 10K A
01
Rl §< ful\ * p—t - a2 *
80Kn v VOLTAGE
< \/ N G@ SOURCE
_ 10Ma. Bl 7~ |-
i 1.0ptd 0.2utd
wov ==
+
NOTES: .

1. R1 . Colibrated helipot (1} ).
2. Voltoge source must have less than 10 mv ripple (peck to peak).
3. D1 - Silicon diode, forward voltage of 672£,010 volts at forward cument

of .50 mAdc and a reverse leakage of less than 1 pAdc ot 20 volts,

#IGURE 8a. Intrinsic stoandoff ratio test circuit. (Alternate A)

10Ka

-
sxr(
o1

) N 1 82 L J /
| il V, VOLTAGE
sz SOURCE

NOTES:
1. Voltage source must have less than 10 mv ripple (peck to peak) and be

readily controllable to less than 10 mv.
2 D1 - Silicon diode, forward voltage of 672 £.010 volts at forward current

of .50 mAdc ond o reverse leakage of less than 1 pAde at 20 volts.

(<)

FIGURE 8b. Intrinsic standoff ratio test circuit. (Alternate B)

15
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FIGURE 9. Modulated interbase current and emitter smuru’iunrr\fgﬂgg’ cireuit,

| Rer .
00K ;
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| T i

S0u

VOLTAGE
RCE

NOTES:

FIGURE 10, Psak point emitter current circuit.
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L [
S Re2
. Ry * ‘ 82 +
M @ m=
----- w I ¥ \"y ;UU":‘
s 7 . 1 81
81AS
/, - l
: .
*R] chosen to limit current to a sofe value,
FIGURE 11, Valley point emitter current circuit,
| 1 1T
4 J 8 s Types 2Nd89A thru 2N494A
SRez  3Rfsz  3fee Voo = 12,333 + Rgg
? Y VBB = —
T 143.3
| ° Rpy must be between 1,900 and 16,750 ohms
I Vag Preferred value 12,333 ohms
e 82| o ,82] o 82 ? Types 2N2417A thru 2N2422A
\ \N \N VBB - '2,000‘*#' Raz
2l 8l 81 189
Rga must be between 9,500 and 12,600 ohms

Preferred value 12,000 ohms

Rga shall be chosen by the manufacturer between the specified values. The Vppg
to be used shall then be calculated. Extreme caution must be exercised to msurc

that excessive base to base transient voltages do not cause thermal runaway.

FIGURE 12, Life test circuit.

[y
-3



shall be used for this measure-

4.7;3 Method b, The circuit of {igurs 8b, or a suitable equivalent,
ment, Switch 518 closed, applying the specifisd Vp211 (see table I and II) and causing the unijunction
to firs, The voltage across the 100 K ohm resistor, VR, is measured and T rato is computed as
follows:.
v, Vo .
T v C Fem> (VD= 0672 Vdeat 0.5 mAde and Ty = 35 C)
4,8 Modulated interbase current and smitter saturation voltage. The specified vaiues (see tabie x)a

vo. e r current are app B2) current i3 measured as the
(] 1ta¢eummureduﬂuemmrutuu

Ao L _a_ _ _

bo measured in the circuit of tlguro 10ora

e d gedonaa

.uy a low resistancs between the emittar and
and the resistance between the emitter and
mined by o-c&mdonotlg. Peak point

scillation,

H

ge

2
gLk
E"g
é;? ‘

g ‘
g!’g
Bar &
5
H
wE§
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&
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.

?
E
i
4
g
H

]
-3
i
"
3
i
3
3
]
i
-3
4
3
-4
-
3
:
g
a

—
' 3
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4,10 Valley Etnt emitter current, For the spec rbase supply voluge (m t:.ble I) and bage-
two (B2) resistance the emitisr current corresponding 1

two (B2) res hu'u%'y’ point cperating condition {6 measured,
The teat circuit of figure u, or suitable equivalent, shall be used {or this measurement. The specified
intarbase supply voltage, Vpp, and base-two (B2) series resistance shall be applisd. Ry shall be of
sufficis l nt value tn ndnqu-hlv nnnhnnl tha amittas current, Ths bias vuu“g‘t‘v shall be ﬁiﬂi‘ﬁﬂ? W“

Muﬂnlandﬂmnshmumudbobwnnmmtmmvuuﬁvxgm. The Ig corresponding
to this minimum value of VER] s the Iy of the devics under test.

4, 11 Emitter reverse current, This test shall be conducted {n accordance with method 3036 of
MIL~- STD=750 except that the words and symbols, collector (C), base (B), and emitter (E) shall be

aE
£

E

replacad with hage-two (B2), emittar (E), and base=ons (B1), raspectively,
PRODUCTION INSPECTION LOT +100 PERCENT PROCESS
PROCESS FORMED AT CONDITIONING
1. RAW MATERIAL ’ FINAL ‘ ’ 1. HIGH-TEMP STORAGE
3. FACTORY ASSEMBLY 2. TEMP CYCLING
PROCESSING OPERATION 3. . ACCELERATION
4. HERMETIC-SEAL TESTS
INSPECTION TESTS #100 PERCENT BURN-IN
O
VERIFY LTPD 1. MEASUREMENT OF L
: Me—t SPECIFIED PARAMETERS M
GROUP A 2. BURN-IN
GROUP B 3, MEASUREMENT OF
GROUP C SPECIFIED PARAMETERS
TO DETERMINE DELTA

*ORDER OF THE TESTS IN THE BLOCXS SHALL BE PERFORMED AS SHOWN
FIGURY 13. Order of procedure diagram for TX types,

18
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5. PREPARATION FOR DELIVERY
- 8,1 Preparation for delivery. See MIL-S-18500, section §S.

a AAVYTVENO
Ve AW AL

8.1 Notes. The notes specified in MIL~S-18500 are applicable to this specification,
6.2 Ordering data.

{a) Lead finish if other mn.n goid-piated Kovar. (See 3. 4. 2).
(b) Inspection data (See 4. 3),

= pectiol

8.3 Qualified sources for ""TX" types. Procurement for "TX' types will be as specified in 4, 2, 1.

6.4 Changes from previous issue, Asterisks are not used in this revision to identify changes with
respect to the previous i1ssue, due to the extensiveness of the changes.

6.5 Substitution criteria. Transistor types 2N489A through 2N494A specified herein are substitute
devices {unilateral) for transistor types 2N489 through 2N494 respectively, previously covered by

[ Ve dBi. .} cnennlnn V2 41-7. % -1
VLA™ A= AU9VUV/ 1V \UQATL ).

Custodians: Preparing activity:
Army - EL Alr Force - 11
Navy - SH
Air Force - 11 {Project 5961-0000-14)

Review activities:
Avrmr - 'Y ATT ALY

Army - EL, MU, MI
Navy - SH'
Afr Force - 11, 17, 85

User activities:
Army - SM, EL MI

Navy - AS, OS, CG, MC
Air Force -
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