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1. SCOPE

1.1 Scope. This drawing describes device requiremants for cless B microcircuits in accordance with
1.2.1 of MIL-STD-883, "Provisions for the use of MIL-STD-883 fn conjunction with compliant non-JaN

devices",
1.2 Part or Identifying Number (PIN). The complete PIN shall be ss shown in the fol lowing example:
5962-89632 01 G X
Drawing number Device type Cese outline Lead finish per
(1.2.1) (1.2.2) MIL-M-38510
1.2.1 Device type(s). The device type(s) shall identify the circuit function as follows:
Device type eneric number Circuit function
o1 HA-5112 Dual, low-noise, uncompensated operational amplifier

1.2.2 cCase outline(s). The case outline(s) shall be as designated in appendix C of MIL-M-38510,
and ss follows: -

Outline letter Case outline

G A-1 (8-lead, .370" x .185"), can package
P D-4 (B8-lead, .405" x .310" x -200"), dual-in-line package
2 C-2 (20-terminal, .358" x .358" x .100v), square chip carrier package

1.3 Absolute maximum ratings.

Voltage between V+ and V- terminals = ~ - - - = = « - - o . _ 40 V de
Differential input voltage (V, ) - - ~ = = - =« o o . . . .. 7.0 V dc
Voltage at either input termifBl < - - - - .o oL V+ to V-
Input current = - - - - - - - - - oLl Lol Ll 25 mA
Peak output current - - - - - - - . . R A Indefinite 1/
Storage temperature range - - - - - - - - . .o . ... ... -65°C to +150°C
Maximum power dissipation (PD):

Case 6 - - - - - ---- 0 ool 1.0wW2/

Case P - - - - - - R I L 820 nd 2/

Case 2 - - - -« ->---mn Ll 1.18 W 2/
Lead temperature (soldering, 10 seconds) = « - - = = = - - - - +275°C
Thermal resistance, junction-to-case B0 = = = v - - - - See MIL-M-38510, appendix C
Thermal resistance, junction-to-ambient ?GJA):

Case G - - - = - - - - - ool Ll 101°C/W

Case P = = = - - = - o - ol 121°C/u

Cagg 2 - = -~ -~ -« - - oLl 85 cn
Junction temperature AL A +175°C

1/ one amplifier shorted to grot.ﬁd.
2/ Derate linearly above 1’A = +75°C, case G = 10 m/°C, case P = 8.2 md/°C, and
case 2 = 11.8 mW/*C. .
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1.4 Reconmended operating conditions.

Positive supply voltage range (V+#) - - - - - = - - - = c = . . +5 V dc to +15 V dc
Negative supply voltage range (V-) - - - - - -~ - - = - - - - - "5 Vdc to -15 Vdc
Common mode input voltage (V) - - - - - - - - - -« - -~ S (V- (V-))/2
Load resistance (R/) - - ~ - = = = = - - -4 - .- o L. 2.0 kn

Anbient operating '!enperature range (TA) ----------- -55°C to +125°C

2. APPLICABLE DOCUMENTS

2.1 Government specification, standard, and butletin. Unless otherwise specified, the following
specification, standard, and bulletin of the issue listed in that issue of the Department of Defense
Index of Specifications and Standards specified in the solicitation, form a part of this drawing to
the extent specified herein.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 = Test Methods and Procedures for Microelectronics.
BULLETIN
MILITARY
MIL-BUL-103 - List of Stendardized Military Drawings (SMD's).
(Copies of the specification, standard, and bulletin required by manufacturers in connection with
specific ecquisition functions should be obtsined from the contrecting activity or as directed by the
contracting activity.)

2.2 Order of precedence. In the event of a conflict between the text of this drawing and the
references cited herein, the text of this drawing shall take precedence.

3. REQUIREMENTS

3.1 ltem reguirements. The individual item requirements shall be in sccordance with 1.2.1 of
MIL-STD-883, “Provisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices" and
as specified herein.

3.2 Design, construction, and physicel dimensions. The design, construction, and physical
dimensions shall be as specified in MIL-M-38510 and herein.

3.2.1 Case outline(s). The case outline(s) shall be in eccordance with 1.2.2 herein.

3.2.2 Terminal connections. The terminal connections shall be as specified on figure 1.

3.3 Electrical performance characteristics. Unless otherwise specified herein, the electrical
performance characteristics are as specified in table 1 and shall apply over the full ambient operating
temperature range. -
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TABLE |. Electrical performence characteristics.
Test Symbol Conditions Group A |Device Limitg Unit
-55¢C < 'rA = +125°C subgroups | type
unless otherwise gpecified Min Max
Input offset Vio Vg * 0.0V 1 All -2.0 +2.0 | av
vol tage
2. 3 -2.5 2.5
Input bias +1g VE" =0.0v, +Re = 100 ko, —1 | ALt |-200 +200 nA
current K = 1000
2. 3 -325 +325
-1 = 0.0V, +R_ = 1000 1 -200 __|+200
8 R =100 S !
2. 3 -325 +325
Input offset o = 0.0V, R = 10 kn, — 1 | att | -7 7 nA
current -ﬁz = 10 k0
2. 3 -125 125
Common mode *VCN V¢ =30V, V- = 27 v 1,2, 3 ALl 12 v
vol tage range —_—
“Veu Ve =27V, V- = 3.0V -12
Common mode +CMRR Delta V. =5V, 1, 2,3 All 86 dB
rejection V- = -ZG"V, Vwr = -5y,
ratio V4 = +10 V —_
~CMRR Deltav, = -5.0v, 86
v- = 1Y, Vour = 5 V,
o V+ = 420 V
Output current +XOUT VOUT = -50vV 1,2,3 ALl 10 mA
-lw.r VCIJT =450V -10
Quiescent power +lcc va =0V, xGJT 0 mA — 1_ | all 5.0 | ma
supply
2. 3 6.0
-lcc 1 -5.0
2. 3 -6.0
See footnotes at end of table.
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TABLE I. Electrical performence charscteristics - Continued.
Test Symbol Conditions b7 Group A Toevice Limits Unit
-55°C s T, = +125°C subgroups | type
unless otherwise specified Min Max
Output voltage +v R, = 2.0 k2 1 ALt 10 v
sWing ouT L
R =10 ko 2,3 12
'VOJT RL = 2.0 ko 1 -10
R, =10 ka 2,3 -12
Power supply +PSRR V¢t =10vand 20V, V-=-15V | 1, 2, 3 All 86 ds
rejection ratio
-PSRR V- = -10 V and -20 v, 86
V¢ = 15 V
Quiescent power P v =0V, 1 =0m 1,2, 3 All 180 L
consumption 2/ 3/ ¢ ot f oot o
Differential R V., =00V, T, = +25°C 4 ALl | 250 ka2
input 2/ N CH A
resistance
Inout noise 2/ E, Rg = 108, fo = 1,0 kHz, 4 All 9.0 | nv
voltage density T, = +25°C JAz
Input noise 2/ |1 Ro=1.0M1, f. = 1.0 kHz 4 ALl 3.0
current N T: = +25°C ‘o ’ %
Slew rate +SR v = -5.0V to+5.0v, 4 ALl 12 V/pus
rddlured at -2.5 V to +2.5 v,
TA = +25°C, RL =2k
-SR \) =450V to -5.0V 12
mdiured at -2.5 V to +2.5 V,
T, = +25°C, R, = 2 ka
A L
Output 2/ Rout Open toop, T, = +25°C 4 All 375 Q
resistance
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

Test Symbol Conditions b7 Group A |[Device Limits Unit
-55°C s TA S +125°C subgroups| type
unl therwise ifi Min Max
Gain bandwidth GBWP VOJ = 200 v, f = 50 kiz 4 ALl 3 MHZ
product P, 10 s25c
f = 1.0 MHz 30
Full power 2/ &/ | FPBW VPE =10V, 4 ALL | 191 MHz
bandwidth 185 .
Large signal + v =0.0Vand 10V, 4, 5, 6 Alt | 100 v/mv
voltage gain AVOL R{”I 2.0 k2 !
- v =0.0vVand -10V 100
*voL R 2.0'ka )
Closed toop 2/ | cLsG RL = 2.0 ki, (:L = 50 pF 4, 5,6 All 10 v/v
stable gain
Rise time 2/ 5/ t. Vw = 0.0 V to +200 mv, 9 Alt 100 ns
TV 25-c
Fall time 2/ 5/ te VOJ = 0.0 V to -200 aw, 9 ALl 100 ns
100 «25°¢
Overshoot 2/ |+0s ij[ = 0.0 V to +200 mv, 9 Al 50 %
Ty = #25°C

V.. = 0.0V to -200 nv, 50
101 w250¢

<

Unless otherwise specified, V+ = +15 v, ¥v- = -15 v, Rs = 1004, RL = 500 kg, CL = 50 pF,
va = 0.0 vV, and Av = 10 vV,

2/ If not tested, shall be guarenteed to the limits specified in table I herein.

3/ Quiescent power consumption based on quiescent swply current test maximum (no load on outputs).

4/ Full power bandwidth = _ SR . '
2% Voeak

3/ Rise and fall times measured between 10 percent and 90 percent point.
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Device type 01

Case outtines G and P 2

Terminal number Terminal symbol
1 OUTPUT 1 NC
2 INPUT- 1 QUTPUT 1
3 INPUT+ 1 NC
4 v- NC
5 INPUT+ 2 INPUT- 1
6 INPUT- 2 NC
7 OQUTPUT 2 INPUT+ 1
8 v+ NC
9 - - - NC
10 - .- V-
1 - - - NC
12 - - - INPUT+ 2
13 - .- NC
14 -~ - NC
15 - .- INPUT- 2
16 - - NC
17 .- - QUTPUT 2
18 - - NC
19 - - - NC

e 20 - - - v+
NC = No connection.
FIGURE 1. Terminal connections.
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3.4 Electrical test requirements. The electrical test requirements shall be the subgroups
specified in table 11. The electrical tests for each subgroup are described in table I.

3.5 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall be
marked with the PIN listed in 1.2 herein. In addition, the manufacturer's PIN may also be
marked as {isted in MIL-BUL-103 (see 6.6 herein).

3.6 Certificate of compliance. A certificate of compliance shall be required from a manufacturer
in order to be listed as an approved source of supply in MIL-BUL-103 (see 6.6 herein). The
certificate of compliance submitted to DESC-ECS prior to listing as an approved source of supply shall
affirm that the manufacturer's product meets the requirements of MIL-STD-883 (see 3.1 herein) and the
requirements herein,

3.7 Certificate of conformance. A certificate of conformsnce as required in MIL-STD-883 (see 3.1
herein) shall be provided with each lot of microcircuits delivered to this drawing.

3.8 Notification of chenge. Notification of change to DESC-ECS shall be reqdired in accordance
with MIL-STD-883 (see 3.1 herein).

3.9 Verification and review. DESC, DESC's agent, and the acquiring activity retain the option to
review the manufacturer's facility and spplicable required documentation. Offshore documentation
shall be made available onshore at the cption of the reviewer.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sempling and inspection. Sampling and inspection procedures shall be in accordance with
section 4 of MIL-M-38510 to the extent specified in MIL-STD-833 (see 3.1 herein).

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883, and shall be
conducted on all devices prior to quality conformance inspection. The following additional criteria
shall apply:

a. Burn-in test, method 1015 of MIL-STD-883.

(1) Test condition A, B, C, or D using the circuit submitted with the certificate of
compl iance (see 3.6 herein).

(2) Ty = +125°C, minimum.

b. Interim and final electrical test parameters shall be as specified in table II herein, except
interim electrical parameter tests prior to burn-in are optional at the discretion of the
marufacturer.

4.3 guality conformance inspection. Quality conformance inspection shall be in accordance with

method 5005 of MIL-STD-883 including groups A, B, C, and D inspections. The following edditional
criteria shall apply.

4.3.1 Group A inspection.
a. Tests shall be as specified in table Il herein.

b. Subgroups 7, 8, 10, and 11 in table I, method 5005 of MIL-STD-883 shall be omitted.
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TABLE 11. lectri est requir .

MIL-STD-883 test requirements Subgroups
(per method

5005, teble 1) |

interim electrical parameters

j {method 5004)
Final electrical test parameters 1%, 2, 3, 4,
{method 5004) 5.6
Group A test requirements 1, 2, 3,4,5,
{method 5005) 6, 9+

Groups € and D end-point
electrical parameters 1
{method 5005)

* PDA applies to subgroup 1.
** Subgroup 9, if not tested, shall be guaranteed to
the limits specified in table 1.

4.3.2 Groups C and D inspections.
a. End-point electrical parameters shall be as specified in table II herein.

b. Steady-state (ife test conditions, method 1005 of MIL-STD-883.

(1) Test condition A, B, C, or D using the circuit submitted with the certificate of
compl iance (see 3.6 herein).

(2) T, = +125°C, minimum.

A
(3) Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with
MIL-M-38510.

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use when military
specifications do not exist and qualified military devices that will perform the required function are
not availeble for OEM application. When a military specification exists and the product covered by
this drawing has been qualified for listing on QPL-33510, the device specified herein will be
inactivated and will not be used for new design. The QPL-38510 product shall be the preferred item
for all applications.
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6.2 Repleceability. Microcircuits covered by this drewing will repltace the same generic device
covered by & contractor-prepared specification or drawing.

6.3 Configuration contrcl of Si‘s. All proposed changes te eristing S¥D's will be coordinated
with the users of record for the individua! documents. This ccordination will be accomplished in
accordance with MIL-STD-481 using DD Form 1693, Engineering Change Proposal (Short Form).

6.6 Record of users. Military and industrial users shall inform Defense Electronics Supply Center
when a system appiication requires configuration control a~d the applicable SMD. DESC will maintain a
record of users and this list will be used for cocrdinetion and distribuzion of changes to the
drewings. Users of drawings covering microelectronics devices (FSC 59¢Z) should contact DESC-ECS,
telephone (513) 295-6022.

6.5 Comments. Cemmenis on thic drewing should b girected to DESC-ECS, Dayton, Ohio 45444, or
telephone (513) 296-5375.

6.6 Aporoved sources of supoly., Apdroved sources of supply sre listed in MIL-BUL-103. The vendors
Listed in MIL-BUL-103 have agrecd to this drewing end & eccriificate of complisnce (see 3.6 herein) has
been submitted to snd accepted by DESC-ECS.
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