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SUPERSEDING
MIL-S-19500/1446
24 April 1984

MILITARY SPECLIFICATION

SEMICONDUCTOR DEVICE, DIODE, SILICON, SWITCHING
TYPES 1N3064, 1N4454, TNGGS54-1, 1NG532, AND 1NA4S4LUR-1
JAN, JANTX, AHD JANTXV

This specification is approved for use by all Departments
and Agencies of the Department of pefense.

1. SCOPE
1.1 Scope. This specification covers the detail requirements for silicon, switching diodes. Three

tevels of product assurance are provided for each device type as specified in MIL-5-19500 (see 6.3.2).

1.2 Physical dimensjons. See figure 1 (D0-35) and figure 2 (DO-213AA) (see 3.3).

1.3 Maximum ratings.

] [
I 1
Type V(BR) VRUM 1o Irsw  |IFSM T)eand T5TG | ZedX | RedL

I i (1 sec) {1 us) |
! | | [

v de vipk) mA [T A ¢ e | e
13064 T3 50 [+ 500 2.0 =33 to #1175 50 250
1N4454 75 50 200 2/ 1,000 4.0 =35 to #175 50 250
1NGAS4-1 75 50 200 27 | 1,000 4.0 |-55 to 175 50 250
TN4532 75 S0 125 3/ 500 2.0 |-55 to #1175 50 250

1

1/ Derate l.inearly 0.5 mA/°C sbove Ta = +25°C.
/

2/ Derate linearly 1.33 mA/*C above Ty = +25°C.
3/ Derate Linearly 0.833 nA/°C above Ta= +25°C.
1.4
tioits VF1 I Ca trr ter
VR=0 IF= 1= 10 mA dc |Vfr = 5.0 V{pk)
IF= 10 @A dc  |VR= 50 ¥ dc f = 1 MHz {R_ = 100 chms 1f = 100 mA dc
Nin - -— — —— -
Max 1.00 v de 0.1 pA de 2 pr 4.0 ns 30 na
1

Beneficial comments (recommendations, additions, deletions) and any peartinent data which may be of |
use in improving this document should be addressed to: Commander, Defense Electronics Supply Center, |
ATTN: DESC-ECT, 1507 Wilmington Pike, Dayton, OH 45444, by using the self-addressed Standardization |
bocument Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter. |

N/A FsC 5961
1B : . s oas . : . -
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qu;ﬁ[ M

SEE NDTE S
| i | |
| Types | pimensions |Notes |
{ | |
| Ltr Inches Millimeters |
| | | | .
| | L #in kax | Min Max
|
| . G .195 . 300 4.96 7.62
| 130864 90 078 | .107 1.98 | 272 | 3.4 |
| L 1.000 [1.500 25.40 38.10
| ¢8 .08 022 046 D.56 6
| | | i
G . 140 .180 3.56 4.57 | 1
14454 &0 .056 | .07S 1.42 19 3.4 |-
INGLS4-1 | L 1.000 [1.500 25.460 38.10 |
| ¢8 ] .18 D22 0. 46 0.5 | & ]
|
| G .080 | .120 2.03 | 3.05 i
1N&S32 oD .050 . 065 1.27 1.65 3,4
L 1.000 {1.500 25.40 38.10 |
j¢g8 | .08 .022 0.46 D.56 | &
NOTES:
1. Dimensions are in inches.

Metric equivalents are given for general information only.
The maxious dimension of ¢0 shall apply for dimension G.
The minicun dinension of ¢0 shall spply over at Least .075 (1.91 mm) of dimension G.

Ferrule is optional for dimension G.

The specified lead diameter applies in the zone between .050 (1.27 mm) for 1N3D64, 1N4454, and
1N4454-1 and 010 (.25 mm) for 1N4532 from the diode body to the end of the lead. Outside this

one, the lead diameter shall not exceed ¢b.

FIGURE 1.

Physical dimensions.

M
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|
| Dimensiona
Ltr
Inches Millimeters
Hin Max Nin Max
g0 063 087 1,60 1.70
I
F .06 022 0.41 | 0.55
G .130 146 3.30 3.70
G1 . 100 ref 2.54 ref
s -0 min 0.03 min

NOTES:
1. Dimensions are in inches.
2. Hetric equivalents are given for general information only.

FIGURE 2. Physical dimensions, IN&454UR-1 (DO-213AA).

L
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2. APPLICABLE DOCUMENTS

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 specified, the issues of
these documents are those Listed in the issue of the Departoent of Defense Index of Specifications and
Standards (DODISS} and supplement therete, cited in the solicitation (see 6.2).

SPECIFICATION
MILITARY
MIL-5-19500 -  Semiconductor Devices, General Specification for.
STANDARD
MILITARY
MIL-STD-750 -  Test Methods for Semiconductor Devices,

(Unless otherwise indicated, copies of federal and military specificaticns, standards, and handbooks are
available froa the Standardization Document Order Desk, Building 40, 700 Robbins Avenue, Philadelphia, PA
19120-5094 )

2.2 Order of precedence. 1In the event of a conflict between the text of this document and the references
cited herein (except for related associated detail specifications, specification sheets, or M5 standards),
the text of this document shall take precedence. Nothing in this document, however, supersedes applicable
laws and regulations unless a specific exemption has been cbtained.

3. REGUIREMENTS

3.1 Associated Detail specification. The individual item requirements shall be in accordance with
MIL-S-19500, and as specified herein.

D Ahhn‘n-i

_ and definitions used herein shall

3.3 Design, construction, and physical dimensions. The design, construction, and physical dimensions
shall be as specified in MIL-5-19500, and figure 1 (0O-35) and figure 2 (DO-213AA) herein.

3.3.1 tead finish. Lead finish shall be solderable in accordance with MIL-STD-750, MIL-S-19500. Where a
choice of Lead finish is desired, it shall be specified in the acquisition document.

3.3.2 pash-one (-1) construction. See (gee Mil-5-19500). The UR version devices shatl be structurally
identical to the leaded devices, except for iead termination.

3.4 Marking. Marking shall be in accordance with MIL-5-19500.

3.4.1 Marking for UR version devices. For UR veraion devices only, all marking may be omitted from the
body (except 3.5), but shall be retained on the initial container.

3.5 Polarity. The polarity of all types shall be indicated with a contrasting color band to denote the
cathode end. For UR suffix devices, a minimum of three contrasting color dots spaced around the cathode end
may be used.
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4. QUALITY ASSURANCE PROVISIONS

MIL-S-19500/144H

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-5-19500, and as

specified herein.

4.2 oualification inspection. GQualification inspection shall be in accordance with MIL-5-19500, and as

specified herein.
4.3

Screening (JAN, JANTX, and JANTXV Levels only).
MIL-5-19500 end as specified herein.

Screening shall be in accordance with table II of

The following measuresents shall be made in accordance with table I

herein. Devices that exceed the limits of table 1 herein shall not be acceptable.
Screen (see table 11 of Measurement
MIL-5-19500)
JANTX and JANTXV levels JAN Level
3a Temperature cycling Temperature cycling (per
| MIL-S-19500 JANTX level)
I .
3c 1/ Theroal impedance (see 4.3.4) Thermal impedance (see 4.5.4) |
i
9 Not mpplicable Not applicable
1
]
|
11 Ip1 and VF1
12 See 4.3.1, t = 48 hours
Subgroup 2 of table I herein.
13 2/ Alg s 100% of initial reading or
25 nA dc, whichever is greater;

il
b

AVp s 2. 03 V dc change fron
initial reading. subgroup 2 of
table I herein.

Therl;al impedance may be performed any time after sealing
provided temperature cycling is perforsed in accordance with

MIL-5-19500, screen 3 prior to this thermal test.

4.3.1 Power burn-in conditions.

Power burn-in conditions are as followa:

in the general requirements of MIL-STD-750 (see 4.5).

2/ PDA = 5 percent for screen 13, applies to AIp1, AVZ and subgroup 2 of table I herein.
Thermal impedance (Igy)y)need not be repeated in screen 13.

Ta = Room ambient as defined

AC option DC option ]
Type vp = 50 v{pk)
f = 50-60 Hz (see 4.5.2)
1M3064 Ig= 75 BA dc Ip= 75 mA de
1N4S532 |Io= 125 mA de If= 125 mA dc
ANGLS54 and INGLS4L-1 |Ig= 200 mA dc IF= 175 mA dc
|

4.4 oQuality conformance inspection. Guality conformance inspection shall be in accordance with

MIL-5-19500, and es specified herein.
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4.4.1 Group A inspection. Group A inspection shall be conducted in accordance with MIL-$-1%500, and
table I herein. The following test conditions shall be used for Zgyx,group A inspection:

a. Iymeasurement current — = = = = = = = = = = = = = - 1 mA - 10 mA.
b. IH forward heating current = = = = « = = =« = = = = = 5 A -1.0 A,
€. tHheating time = = = = = = = = = = = = = = = - - - 10 ms.

d. tmDp measurement delay tige - = = = = = = = = = = 70 ps maximum.

4.4.2 Group B_inspection. Group B inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table Ivb (JAN, JANTX and JANTXV) of MIL-5-19500, and as follows.
Electrical measurements {(end points) and delta requirements shall be in accordance with footnote 2/ and the
applicable steps of table lI herein.

Subgroup Method Condition

a2 4LD66 (This test shall be performed on each sublot) If = 50 mA d¢;
10 surges; tp = 1 ps; 1 surge per minute; if(surge) =
2.0 Alpk) for 1N3064 and 1N4532; if(surge) s 4.0 A{pk) for
ANLL54, INGLSL-1, and TNGLSAUR-T.

a3 1027 See 4.5.2; VR= 50 V(pk); f = 50-60 Hz; Io*= 73 mA dc for
IN3D64, 125 mA de for 1N4532, and 200 mA dc for TNLASS,
1NGASL-1, end TNAAS4UR-T,

4.4.3 Group C inspection. Group € inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table ¥V of MIL-$-19500, and as follows. Electrical measurements {end
points) and delta requirements shall be in accordance with footnote 3/ and the applicable steps of table Il
herein.

Subgroup Methed Condition

€2 2036 Test condition A, weight = 4 Llbs.; t = 15 3 seconds.
Test condition E.(Mote: Terminal strength not applicable to UR suffix devices.)

6 1026 vp = 50 V(pk); f = 50-60 Hz; See 4.5.2; Io= 75 wA dc for 1N3064, 125 mA dc for
1N4532, and 200 mA dc for 1H4454, 1N&4S64-1, and TNGAS4UR-1.

4.5 Methods of -'insggct'ion. Methods of inspection shall be as specified in the eppropriate tables and as
follows:

4.5.1 Pulse measurements. Conditions of pulse measurements shall be specified in section 4 of
MIL-STD-750.

4.5.2 Burp-in and life tests. These tests shall be conducted with a half-sine wave of the peak voltage
specified herein impressed across the diode in the reverse direction, followed by a half-sine waveform of
the average rectified current specified herein. The forward conduction angle of the rectified current shall
not be greater than 180° nor less than 150°.

4.5.3 Forward recovery voltage end time. Forward recovery time shall be measured as the time interval
between zero time and the point where the pulse has decreased to 110 percent of the steady-state value of Vp
vhen If = 100 mA dc. The maximum rise tioe of the response detector shall be 1 ns.

4.5.4 Thermal impedance Iaj)x measurements for screening. The ZgJx measurements shall be performed in
accordance with MIL-5TD-750, method 3101. The maximum limit (not to exceed the group A, subgroup 2 limit)
for Zagx in screening {table II of RIL-S-19500) shall be derived by each vendor by means of statistical
process control. When the process has exhibited control and capability, the capability data shall be used
to establish the fixed screening limit. In addition to screening, once a fixed Linit has been established,
monitor all_future sealing lota using & random five piece sample from each lot to be plotted on the
applicable X, R chart. If a lot exhibits an ocut of control condition, the entire Lot shall be removed from
the line and held for Engineering evaluation and disposition.
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TABLE I. Group A inspection.
MIL-STD-750 Limits
Inspection 1/ Symbol Unit
Method Conditions Min | Max
Subqroup 1 =
visual and mechanical 207
inspection
Subgroup 2
|
Thermal impedance 3101 | See 4.5.4 ZoJX | — | 50 °c/n
|
Forward voltage 4011 | If= 10 mA d¢ VF1 = |1.00 | V dc
|
Reverse current 4016 | DC method; VR = 50 V dc Im — |0.% | wA dec
I
Breakdown voltage 4021 | Ir= 5.0 pA dc V(BR)1 75 | v dc
|
Subgroup 3 [
I
High temperature Ta = +150°¢C |
operation: |
1
Reverse current 4016 | bC method Iz -— 100 ph de
VR= 50 V dc
| |
Forvard voltage 401 | 1= 10 oA dc Vg2 | =1 .7 | vde
I
Lov tesperature Ta= =55°C |
cperation:
| Breakdown voltage 4021 | Ig = 10 pA d¢ vigry2 |75 | — | v de
I
Su &
Capacitance 4001 { VR=0V dc, f=1HHz Co -— | 2.0 | pF
AC signal = 50 aV(p-p) max
I
Reverse recovery time 4031 | Test condition A; trp 50 | ns
If= Ig= 10 mA dc;
RL=1000; C s 3 pF
Subgroup 5 and 6
| I
Not applicable | |
Subgroup 7
Forward recovery 4026 |1 = 100 mA dc¢; Vir __ 5.0 vipk}
voltage and time tr s 0.4 ns; see 4.5.3 tfr _— 30 | ns
| |

1/ For sampling plan, see MIL-5-19500.
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TABLE II. Groups B and C electrical measurements.

Step Inspection MIL-STD-750 Symbaol Limits Unit
Method Conditions Min Max
1. fForvard voltage 4011 |If= 10 oA de veq -— 1.0 V dc
2. Raverse current 4016 |DC method; Vp= 50 vV dc gt — 0.1 pA dc
3. Capacitance 400 |Vvg= 0V dc; f =1 MHz Co _— 2.0 pF
I ac-signal = 50 mV(p-p) max

4. Forward voltage L4011 IF= 10 mA dc AVEY 1/ = x50 mV dc change
from initial reading

I
5. Reverse current 406 |DC method, VRp= 50 V dc Algy 1/ |s 100X of initial
value or 45 nA dc,
whichever is greater

1/ Devices which exceed the group A Limits for this test shall not be acceptable.
2/ The electrical meesurements for table IVb (JAN, JANTX, and JANTXV) of MIL-5-19500 are as follows:
a. Subgroup 2, see table II herein, steps 1 and 2.
b. Subgroup 3, see table II herein, steps 1, 2, 3, 4, and 5.
c. Subgroup 6, see teble II herein, steps 1, 2, 3, &, end 5.
3/ The electrical oeasurements for table V of MIL-5-19500 are as follows:
a. Subgroup 2, see table II herein, steps 1 and 2.
b. Subgroup 3, see table II herein, steps 1 and 2.

¢. Subgroup 6, see table II herein, steps 1, 2, 3, 4, and 5.
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5. PACKAGING
5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-5-19500.

6. NOTES

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

6.1 MNotes. The notes specified in MIL-5-19500 are applicable to this specification.

6.2 Acguisition requirements. Acquisition documents should specify the following:

a. Title, number, and date of the specification.

b. Issue of DODISS to be cited in the solicitation, and if required, the specific issue of individual
documents referenced (see 2.1).

¢. Lsad finigh (see 3.3.1).

d. Product assurance Level and type designation.

6.3 Changes from previcus issue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue due to the extensiveness of the changes,

CONCLUDING MATERIAL

Custodians: Preparing activity:
Aroy - ER . Navy - EC
Navy - EC
Afr Force - 17 Agent:
DLA - ES

Review activities:
Army - AR, MI, SM (Project 5961-1444)
Navy - AS, C5, NC
Air Force - 19, 85, 99
DLA ~ ES
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1. The preparing activity must complete blocks 1, 2, 3, and 8,

letter should be given.
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In btock 1, both the document number and revision

2. The submitter of this form must complete blocks 4, 5, 6, and 7.

3. The preparing activity must provide a reply within 30 days from receipt of the foro.

NOTE: This form may not be used to request copies of documents, nor to request waivers, or clarification of

requirepents on current contracts.

Comments submitted on this foro do not constitute or imply authorization to

waive any portion of the referenced document{s) or to amend cantractual requirements.
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JAN, JANTX, AND JANTXV

4. WNATURE OF CHANGE (Identify paragraph rumber and include proposed rewrite, if possible.
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5. REASON FOR RECOMMENDATION
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Alan Barone
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