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QUALI?ICKIION 9 August 1983
IREQUIREMENTS | TUPERSEDING
| REMOVED | MIL-M-38510/441(USAF)

26 July 1979
MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, LOW POWER SCHOTTKY TTL,
BUS TRANSCEIVER, MONOLITHIC SILICON

{INACTIVE FOR NEW DESIGN AFTER DATE OF THIS REVISION}

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic
silicon, Schottky TTL bus transceiver microcircuits. One product assurance class and
a choice of case outlines and lead finishes are provided for each type and are
reflected in the complete part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510 with the
exception that the "JAN" or "J" certification mark shall not be used.

1.2.1 Device types. The device types shall be as follows:

Device type Circuit
Quad two-input bus transcejver (open collector outputs)
02 Quad two-input bus transceiver (open collector outputs)
with parity
03 Quad bus transceiver {(open collector outputs) with parity
04 Quad two-input bus transceiver {three-state outputs)
05 Quad two-input bus transceiver (three-state outputs)
with parity
06 Quad bus transceiver {three-state outputs) with parity

1.2.2 Device class. The device class shall be the product assurance level as
defined in MIL-M-38510.

1.2.3 Case outline. The case outline shall be designated as follows:

Qutline letter Case outline (see MIL-M-38510, appendix C)

-3 (24-pin, 172" x 1-1/47), dual-in-package

F-8 (24-pin, 1/4" x 3/8"), flat package

D-8 (20-pin, 1/4" x 1-1/16"), dual-in-line package
F-9 (20-pin, 1/4" x 1/2"), flat package

N O N 4

1.3 Absolute maximum ratings.

DC voltage applied to outputs for disabled
output state - - - - - - - - - - = = - = - - = -

0 V dc to Vgc maximum
Supply voltage range - - - - = - = - - - - = = = -0. .0 V dc
0
6

V dc to t
V dc at :5.5 V dc
€ to *150 C

e LN

Input voltage range- - - = - - = = = = - = = = = -
Storage temperature range- - - - - - - = - - - = -
Maximum power dissipation, (Pp)l/:

Device types 01, 02, 03, 04, U5, 06- - - - - - 1.0 W
DC output current, into outputs:

Receiver and parity- - = = = = = = = = = = = = 30 mA
DC output current, into outputs:

Bus (types 01, 02, 03) - = = - = - - = = = - - 200 mA

T/ Must withstand the added Pp due to short circuit test (e.g., Ips).

Beneficial comments (recommendations, additions, deletions) and any perti-
nent data which may be of use in improving this document should be addressed
to: Rome Air Development Center (RBE-2), Griffiss AFB, NY 13441, by using
the self-addressed Standardization Document Improvement Proposal (DD Form
1426) appearing at the end of this document or by letter.

FSC 5962
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DC output current, into outputs:

Bus (types 04, 05, 06)- - - - - - - - ~ 100 mA
DC input current- - - - - - - - - =~ = -~ -30 mA to +5 mA
Case operating temperature range (Te) - -55°C to *125°C

Lead .temperature (soldering, 10 seconds)- +300°C
Thermal resistance, junction-

to-case (Bggli- = = = = = - = = = -~ 0.09°C/mW for flat package
: 0.08°C/mw for dual-in-1ine package
Junction temperature (Tg) - - - - - - - +175°C

1.4 Recommended operating conditions.

Supply voltage range- - - - - =~ = = = = = 4.5 V dc minimum to 5.5 V dc maximum
Minimum high-level input voltage
(a1l except bus receiver type 01) - - - 2.0 V dc
Minimum high-level input voltage
(bus receiver type O1)- - - - - - - - - 2.4 V dc
Maximum low level input voltage
{all except bus receiver type 01) - - - 0.8 V dc
Maximum low level input voltage
(bus receiver type 01)- - - - - - - - - 1.5 V dc
Device type
Setup time, t(setup) 01/02 03 04/05 06
Data to driver clock - - - - - = - - - = 25 ns 25 ns 15 ns 15 ns
Select to driver clock - - - = = = - - = 33 ns 28 ns
Bus receiver to latch enable - - - - - - 21 ns 21 ns 15 ns 15 ns
Hold time t({pol1d)
Data to driver clock - - = = = = = = = - 8 ns 8 ns 8 ns 8 ns
Select to driver clock - - - - = = = - = 8 ns 8 ns
Bus recefver to latch enable - - - - - - 7 ns 7 ns 6 ns 6 ns
Puise width, t(pw)
Driver clock - = - = = = = = = = = = = = 28 ns 28 ns 20 ns 20 ns

2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the
following specifications and standards, of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards specified in the solici-
tation, form a part of this specification 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.
{Copies of specifications, standards, handbooks, drawings, and publications required
by manufacturers in connection with specific acquisition functions should be obtained

from the contracting activity or as directed by the contracting officer.)

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

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIT-M-38510, and as specified herein.
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3.2 Design, construction, and physical dimensions. The design, construction, and
physicaT dimensions shall be as specified in MTC-M-38510, and herein.

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

3.2.2 Logic diagram. The logic diagram shall be as specified on figure 3.
3.2.3 Truth tables. The truth tables shall be as specified on figure 2.

3.2.4 Case outlines. Case outlines shall be as specified in MIL-M-38510 and in
1.2.3 herein.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIL-M-38510 (see 6.5).

3.4 Electrical performance characteristics. The electrical performance character-
istics are as specified in table I, and apply over the full recommended case
operating temperature range, unless otherwise specified.

3.5 Electrical test requirements. The electrical test requirements shall be the
subgroups specified in tabie 11. The electrical tests for each subgroup are
described in table III.

3.6 Marking. Marking shall be in accordance with MIL-M-38510 and 1.2 herein. At
the option o he manufacturer, marking of the country of origin may be omitted from
the body of the microcircuit, but shall be retained on the initial container. The
"JAN" or "J" certification mark shall not be used.

3.7 Manufacturer eligibility. To be eligible to supply microcircuits to this
specification, a manufacturer shall have a manufacturer certification in accordance
with MIL-M-38510 for at least one line; not necessarily the line producing the device
type described herein.

3.8 Certification. Certification in accordance with MIL-M-38510 is not required
for this device.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance w1tﬁ MI[-M—?ESIU and methods 5005 and 5007, as applicable, of MIL-STD-883,
except as modified herein.

4.2 Qualification inspection. Qualification inspection is not required.

4.3 Screening. Screening sﬁa]] be in accordance with method 5004 of MIL-STD-883,
and shaTT 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 D or E, using the circuit shown on figure 5, or
equivalent.

(2) Tp = +125°C minimum.
b. Interim and final electrical test parameters shall be as specified in table

II, except interim electrical parameters test prior to burn-in is optional
at the discretion of the manufacturer.
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c. The percent defective allowable (PDA)} for class B devices shall be 10
percent based on failures from group A, subgroup 1 test after cooldown as
final electrical test in accordance with method 5004 of MIL-STD-883, and
with no intervening electrical measurements. If interim electrical
parameter tests are performed prior to burn-in, failures resulting from pre
burn-in screening may be excluded from the PDA. If interim electrical
parameter tests prior to burn-in are omitted, then all screening failures
shall be included in the PDA. The verified failures of group A, subgroup 1,
after burn-in divided by the total number of devices submitted for burn-in
in that lot shall be used to determine the percent defective for that lot,
and the 1ot shall be accepted or rejected based on the PDA for the

applicable device class.

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510, and as specified herein. Inspections to be performed
shall be those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C,
and D inspections (see 4.4.1 through 4.4.4). Generic test data (see 6.6) may be used
to satisfy the requirements for groups C and D inspections. Quality conformance
inspection shall be completed on the specific devices covered by this specification
before they are shipped.

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method SUUE oF MIE-SID-883 and as follows:

a. Tests shall be as specified in table II herein.

b. Subgroups 4, 5, and 6 of table I, method 5005 of MIL-STD-883 shall be omitted.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method 5055 of HIE-§15-§§3. Electrical paramters shall be as specified in table
Il herein.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
111 of method 5005 og MIT-37D-883 and as follows:
a. End-point electrical test parameters shall be as specified in table II herein.
b. Subgroups 3 and 4 shall be added to the group C inspection requirements for
class B devices and shall consist of the tests, conditions, and Timfits
specified for subgroups 10 and 11 of group A.
c. Steady-state 1ife test {method 1005 of MIL-STD-883) conditions:

(1) Test condition D or E, using the circuit shown on figure 5, or
equivalent. .

(2) Tp = *+125°C minimum.

(3) Test duration: 1,000 hours, except as permitted by appendix B of
MIL-M-38510.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table 1V
of method SUUE of MIE-SIU-883 End-point electrical parameters shall be as specified
in table II herein.
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low, bus outputs

TABLE I. Electrical performance characteristics.
T | | Conditions | [ Timits | !
| Test } Symbo1l ; } Device ! n | ax ! nit :
|
T | ] | ] | [ 1
IHigh-level output voltage |Vgu1 Vg = 4.5 V dc; Igy = -15 mA | 04, 05, 1 2.4 | v
| bus outputs ‘ | [ | 06 | | | |
T ! | [ I ! [ I
IHigh-Tevel output voltage,|Voyz IVee = 4.5 V dc; Igy = -1 mA | o1, 02, | 2.4 | Pv o
| receiver outputs i | | 03, 04, | | | |
| | | } 05, 06 1 ! I |
T | ! | | I | I
|High-Tevel output voltage,lVgy3 IVec = 4.5 V dc; Igy = -660 wA ] 02, 03, | 2.5 | v |
| parity output | | 05, 06 | i | |
T I ] I | ] |
|Low-Tevel output voltage I[Vgri | IgL = 40 mA [ jo.st v
| bus outputs | | | | | |
t ™oz ||Vcc 4.5 Vdc; IgL = 70 mA % gg 02, ! { 0.7 ‘ v |l
| WIVO'Ls"'“II IgL = 100 mA ‘ : I| 0.8 || v ll
!
T 1 | | ] | 1 1
|Low-Tevel output voltage, IVpL2 IVee = 4.5 Vo dc; ToL = 24 mA | 04, 05, | o4t v |
| bus outputs | | | 06 | | | |
I VoLs | IgL = 48 mA ! ! 0.5 1V |
| | | | ! | | !
| | I | I I | ]
ILow-level output voltage, Vo | IoL = 4 mA | o1, 02, | | 0.4 1V
| receiver/parity outputs | | | 03, 04, | | | |
ll TV"‘—‘l K] ||Vcc 4.5V dc; gL =8 m : 05, 06 { } 0.45} v {
} ||VOL8 II IoL = 12 mA |l || l 0.5 |l v |I
I ] | ] T I I T
|Input clamp voltage 1V1c IVee = 4.5 V; Iy = -18 mA | 01, 02, | t-1.21 v |
| | | | 03, 04, | [ ! !
| | | ] 05, 06 | | | |
I I I ! | T I I T
{Low-level input current, |Iy1] |Vec = 5.5 V; Viy = 0.4V i 01,02, | }-0.361 mA |
| R | | | 03 | | I I
I I I I T | I |
[Low-Tevel input current, |Iy2 IVeg = 5.5 V; Vi = 0.4 V | 04, 05, | 1-0.72| mA
| R | | 1 06 | | | |
T I I I I I | T
jLow-level input current, |I1_3 iVeg = 5.5 V3 VIN = 0.4V | 01, 02, | 1-0.36] mA |
| all other inputs | | | 03, 04, 1 | | |
| | | j 05, 06 | | | |
T ] | | | 1 | I
|High-level input current |Iryi [Veg = 5.5 V; Viy = 2.7 V | 01, 02, | | 20 | uA |
! | I | 03, 04, | | I 1
| | | | 05, 06 | | | !
T ] 1 | | | | 1
|High-1evel input current |Iiy2 iVeg = 5.5 V; VN = 5.5 ¥ | 01, 02, | 1100 | wA |
! | | | 03, 04, | | | |
| | | | 05, 06 | | | |
| | | | | | | |
I | | | | | | |
{High impedance state 11711 Vee = 5.5 Vs Voyr = 0.4V 1 o1, 03 | 1-20 | uA
| output leakage current | | | | | | |
{ low, receiver outputs { : T—UITTﬂ;-—i 1:35__}-IK_—T
| | | | ! | ] |
[High impedance state {1712  IVe¢c = 5.5 V5 Vour = 0.4 V | 01, 02 | 1-50 | uA
| output leakage current | | | 03 | | |
| | | | | i i |
I ! | i | | I |
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TABLE 1. Electrical performance characteristics - Continued.

T T I Tonditions | T~ Cimits | |
| Test | Symbol | | Device T Min | Max [Unit |
| | | i | | | |
T | | | I | | |
IHigh impedance state 1703 IVec = 5.5 V; Vour = 0.4V | 04,05 | 1-200 | wA |
| output leakage current | | | 06 ! | | |
[ low, bus outputs | | | | | | |
| | | | | | | |
] | | | | | | |
IHigh impedance state 1247 IVec = 5.5 Vs Vour = 2.4 v | 01,03 | | 20|
| output leakage current | | | ! | | uA |
} high, receiver outputs { | [ 04,086 { T80 |
T | |
[High impedance state 11702 Vee = 5.5 ¥ vour = 4.5V 01,02 | 200 | uA
| output leakage current | | | 03 [ | | |
t high, bus outputs ‘ }
| | | |
|High impedance state [Izq3 Vgo = 5.5V |VouT = 4.5 V 04,05 | 1 100 | uA
| output leakage current | | | 06 | |
{ high, bus outputs {IZH4 { {VOUT = 2.4V | { I 50 | uh '
T [ ] | | | | [
IHigh impedance state lIzys  |Vgg = O Vs Vour = 4.5V | 01,02, | | 100 | uA
| output leakage current | | | 03,04, | | ! |
| high, bus outputs with | | | 05,06 | | | |
| power off | | | | | | |
| i | | | | | |
| | ] ! | | | |
|Short-circuit output l1gs1 [Veg = 5.5 Vs Vour = 0 V | 04,05 | -50 1-225 | mA |
| current, bus outputs | | | 06 | | | |
| | | | i | | |
{ : :V 5.5V v : 01,02 = 0 l 13 : }
Short-circuit output I = 5.5 V; V, =0 ,02, | -30 |-130 | mA
| current, receiver | 0s2 | ce out | 03,04, | | | |
| outputs | | | 05,06 | | | |
| | | | | | |
T | 1 | | | |
|Short-circuit output ilgss Vg = 5.5V Vour =0V | 02,03, | -20 1-100 | mA
: current, parity outputs % ‘ { 05,06 ‘ | |
|
T | | | I |
{Supp1y current }ICC }VCC = 5.5 V; A1l inputs = GND 01,02 ‘ l 105 { mA |
T ! | | | | 1]
{Supp]y current Iee }VCC = 5.5 V; A1l inputs = GND 03,05 ‘ 110 I mA :
T | | | 1
:Supp1y current =1CC =vcc = 5.5 V; A1l inputs = GND { 04 { { 95 : mA
T | | | | | |
}Supp1y current Icc }VCC = 5.5 V; A1l inputs = GND 06 l 95 | mA
T | |
[To low level, from driver ltpyry  [BUS outputs, device types 01,02,03: | 01,02, | 1 40 | ns
‘ clock to bus out ‘ { C_ = 50 pF 03 ‘ |
l l Ry = 500 T 861,03, { 36 | ns
| |
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Electrical performance characteristics - Continued.
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TABLE 1. Electrical performance characteristics - Continued.

T | | Conditions | Limits |
|I Test } Symbol } Device n ax [Unit {
] | I |
|To high level, from ItpLue  IBUS outputs, device types 01,02,03: | 02,03 | | 401 ns

| latch enable to odd I | ¢, = 50 pF T T T I T
| parity out | | { 05,06 | | 36| ns |
| | R_ = 500 | |
! | | |
I ] T |
|To Tow level, from bus itpz 1 |BUS outputs, device types 04,05,06: | 01,02, | | 261 ns |
| enable to bus out I | ¢ = 50 pF | 03,04, | | I I
| | | i 05,06 | | | ]
| | | R_ = 1300 I !
| [ | : | |
] | ! 1} il
To Tow level, from ltPZLZ lReceiver/garity outputs, device 01,03 281 ns

output enable to types 01, 02, 03, 04, 05, 06:

= receiver out ‘ } CL = 15 pF { 04,06 | ! 206 ! ns {
| ] | RL=2k0 I [ | | |
i | | | | | | |
T ! | | | | ! |
ITo high lewel, from bus Itpzyy Vg = 5.0 V all device types | 04,05, | | 26| ns |
| enable to bus out | | | 06 | | | |
| | | | | { ! |
| | | T | 1 | |
[To high level, from Itpzyz | | 01,03 | | 281 ns

| output enable to | | | i | |

} receiver out | { T 04,08 } 26 1 ns T
1 | ] T
{To high impedance, from ItpLz1 | 01,02, | 26 | ns |
| bus enable to bus out ! | 03 |
I (Tow) | | 04,05, 2T Tns |
| | | 6 |
| | | |
I 1 | |
ITo high impedance, from {tp 72 | 01,03 | 28 |1 ns |
| output enable to | | |

} receiver out (low) 04,06 26 l ns

[ |

ITo high impedance, from Itpyzy | | 04,05, | | 211 ns

| bus enable to bus out | | | 06 | | | |
| (nigh) [ | | I | [ i
1 | | | 1 l | |
I I ] T [ I T T
|To high impedance, from ~ltpyzz | | 01,03 | | 281 ns

| output enable to [ | | | | |

l receiver out (high) { : ‘[ 04,06 } ‘ {3 } ns {
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TABLE II. Electrical test requirements.

|parameters (method 5C05)

1 T Subgroups |
| MIL-STD-883 [{see table III) |
| test requirements T Class B I
} | devices |
| |
TInterim electrical parameters ] 1
{(pre burn-in) (method 5004} % I
|
[Fina)l eTectrical test parameters | 1%,2,3,7, ]
| {method 5004) | 9,10,11 ‘
| |
TGroup A test requirements [ 1.2,3,7,.8, ]
|(method 5005) ] 9,10,11 }
| |
TGroups C end-point electrical | N/R 1
|parameters (method 5005) | |
! ] i
[Kdditional electrical subgroups | N/A |
{for group C periodic inspections } }
1Group D end point electrical } 1,2,3 ;
| |

*PDA applies to subgroup 1 (see 4.3c).

4.5 Methods of jnspection. Methods of inspection shall be specified as follows.

4.5.1 Voltage and current. A1l voltages given are referenced to the microcircuit
ground terminal. Currents given are conventional .and positive when flowing
into the referenced terminal.

5. PACKAGING

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

6. NOTES

6.1 Notes. The notes specified in MIL-M-38510 are applicable to this
specification.

6.2 Intended use. Microcircuits conforming to this specification are intended for
logistic support of existing equipment.

6.3 Ordering data. The contract or purchase order should specify the following:

a. Complete part number {see 1.2).

b. Requirements for delivery of one copy of the quality conformance inspection
data pertinent to the device inspection 1ot to be supplied with each
shipment by the device manufacturer, if applicable.

¢. Requirements for certificate of compliance, if applicable.

d. Requirements for notification of change of product or process to the
contracting activity, if applicable.

e. Requirements for packaging and packing.

f. Requirements for special carriers, lead lengths, or lead forming, if
applicable. These requirements shall not affect the part number. Unless
otherwise specified, these requirements shall not apply to dlrect purchase
by or direct shipment to the Government.
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Device types 01, 04

A
24} vee

23] DRCP
22[ ]R3
2i 7] B3
20 ) A3
19 [T BUS3
18 I ] GND2
17 ) 8US2
161 A2
5185
14 ] R2
13 S

RCEC]®
Ro[]2
Bo[]3
Ao 4
BUSo (]
GND 6
BUS| [}7
A [C]8
B, 19
R 0
BE (]!
OE (]2
Device types 02, 05
Eﬁ\jl' 247 vee
Ro (]2 23[] DRCP
Bo 13 22[] R3
Apg [C]4 21] B3
BUSo []5 2017 A3
GNDy [Tle 19 [ Buss
BUS, []7 18 [T] GND2
=t 7| 808,
By ]9 16 [ A2
R 10 15[ B2
Be ]! 141] R2
obpD ]2 13 S

Device types 03, 06

et

Ro [
Ao O
BUSo (]
GND | O
B80S, (]
A
Ry [
8E (J

o ® N O D N

o

oo [

20[] Ve

] DRCP
[1R3
] A3
] BUS3
] GND2
™ BUSz2
A2
[1R2
OF

FIGURE 1. Terminal connections.
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MIL-M-38510/441A

Device types 01, 04

INTERNAL
INPUTS BUS | OUTPUT
TO DEVICE FUNCTION
s |A, |8, |DRCP| BE |[RUE|OE | D; a, |8US; R,
XXX X H X i X X X 4 X Driver output disable
x| XX X X X H X X X 4 Receiver output disable
X x| X X HlL]L X L L H Driver output disable and receive data
x| xx| x | Hf{uojr ] x H.] H L via Bus input
X | X|X X X H X X NC X X L.atch received data
LlL]X + X X | X L X X X
X X X | X H X X b3
LH ! Load driver register
H{X]L t X X1 X L X X X
HIX|H t X X | X H X X X
XX X[ X} X NC X X X
x L . No driver clock restrictions
XXX H X X | X NC X X X
X[ X|X X L X [ X L X H X )
Drive Bus
v XX X L X | X H X L X
Mo HIGH 2 = HIGH Impedance X = Don't cers i=-0,1,2,3
L LOW NC = No change ! « LOW 10 HIGH 1ransition
Device type 02, 05
INPUTS ;%ng\';.‘ct 8US | GUTPUT
FUNCTION
S 1A |B; |ORCP| BE |ATE{OE| D; | Q; |BUSi| R;
X| XX X H | X[ X X X r4 X Driver output disable
XXX X X X H X X X Z Receiver output disable
XXX X HiLiL X Lt H Driver output disable and receive data
x{xIx] x [HlLvjuoel x| v iH L via Bus input
X| x| X X X! H] X X NC X X Latch received data
LjL|X t X]| X | X L X X X
LIHI|X 1 X1 X | X H X X X
Load driver register
H] XL T X1 X1 X L x X X
H|X|H t X[ XX H X X X
X X XX
X L X NC X X X No driver clock restrictions
X| X|X H X X[ X NC X X X
X X|X X L X | X L X H X
Orive Bus
XXX X L Xt X H X L X
H = HIGH Z = HIGH tmpedance X » Don't care 1=0,1,2,2
L= LOW NC = No change 1 » LOW to HIGH wemsition
—
BE 00D PARITY OUTPUT
L 00D = Age Ay + Ay @ A3
H QDD = Qoo Qy Q25 Q3

FIGURE 2.

Truth table.
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MIL-M-38510/441A

Device types 03, 06

INTERNAL
INPUTS BUS j OUTPUT
TO DEVICE FUNCTION
A; |DRcP| BE |[ALE| OE | D; Q; B; R;
X X H X X X X H X Driver output disable
X X X X1 H X X X b4 Receiver output disable
X X H L L X L L H Driver output disable and receive data
X X H{L|L X H H L via Bus input
X X X HIX X NC X X Latch received data
L t X| X | X L X X X .
Load driver register
H t X X X H X X X
X L x| x| X NC x x x No driver clock restrictions
X H X | x| X NC X X X
X X L X! X L X H X
Orive Bus
X X L X1 X H X L X
H+« HIGH 2 = Hijh Impedance X = Don’t Care i=90,1, 22
L=LOW NC = No Change t = LOW-10-HIGH Transition

EE ODD PARITY QUTPUT

L ODD = Ag@ Ay P A2® A3

H 00D = Qge Q)1 Q2903

FIGURE 2. Truth table - Continued.
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A0

BO o]

Al o———r

MIL-M-38510/441A

Device types 01, 04

B o——

82 o——|

A3 O———

W

B3

[ S
SELECT S o—po—

DRIVER
CLOCK DRCP o—-D:

° WT_
— P

B, 3

—o fl

—o §l
—o &l
R

ml

!

Q

--ORo

[o]

! O R|

Y

l—o R2

ol il

ENABLE BE o—>

FIGURE 3.

Logic diagram.
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MIL-M-38510/441A

Device type 02, 05

T, T, WA, T,

L J
A0 ” 1‘1 "j % "o

BO o b 0 ‘E— E

—ti P
Al o—d
o o— N | E
A2 o— .
Bz > p— P L €
A i Do QT-Do-oﬂg
B3 o—o | E ¢ .
SELECTS
ERIVER DRCP
LOCK __ ) ey
Bus BE —if>— L emsemetil}-e RLE EE‘T:ELVER
ENABLE ENABLE

Device type 03, 06

0%, FOY, §U3, OU%,

Ao o—DLc Q %0 l
—{cp
A o—D— R L
—{ce
AZ o«VJj o ¢ 02
4 cr
Az o—b o apl
cr ‘ )
*
X -
‘ =)
DRIVER CLOCK -t
DRCP o—— —
— e RECEIVER
Bus BE o— JJD— —————————-——44—"’"1.5 LATCH
ENABLE ENABLE

FIGURE 3. Logic diagram - Continued.
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MIL-M-38510/441A

R value {Q)
Input/output equivalent circuits

Device type
Device type 01, 02, 03

vee Input | 01 02 | 03
A 10k | 10k | 5k
R
B 10k | 10k | ~
S 10k | 10k | -
I
N DRCP| 10k | 10k | 10k
RLE | 5k | 5k | 5k
BE | 3.3k| 3.3k| 3.3k
Inputs other than
BUS 0F 5k - 5k
Device type 01, 02 and 03
Vee
Vee
BUS
' VReF
j I
=
BUS I/0 port
cc v
R
R = 2.7 k for 02
R=4.8 k for 03
4.8k for type 01, 02
5.4k for type 03
Receiver output odd parity output

FIGURE 4. Schematic circuits.
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MIL-M-38510/441A

Vee
R Input Type
R = 20 kn for A, DRCP 04, 05, and 06

TN o—o — B, S 04, 05

.»-—J'o————— OF 04, 06
T R=10 ke  BE, RLE 04, 05, 06

_BUS 1/0 port type 04, 05 and 06
Receiver 0dd parity

type 04, 05 and 06 type 05, Q6

Ry 5.4 k@ 2.7 k@
Ry 600 750
Ry 1kQ 4k

Receiver and odd parity outputs

FIGURE 4. Schematic circuits - Continued.

16



NOTES:
Ve = 55V

R-I = 140Q +5%; R2 = 1.4 kQ +5%; R3 =1 kQ 5%.

1.
2.
3.

CP1 € 1 MHz +10%; duty cycle =

i
cp2

v
v

IH
IL

= 2.0V to5.5V;
-0.5 Vto 0.8V

cel
cpP2

MIL-M-38510/441A

Device type 01, 04

vee
R3
~AAA-
vee
AO
Al BUS O f——ANA—4 RI
A2 BUS | F——aAM—4 RI
———] A3 BUS 2 }————ANA—¢ R
DRCP BUS 3 ——AAA—¢RI
s
80 RO f———AAA—¢ R2
B! Rl f———AAA—e R2
82 R2 |———AAA—4 R2
83 R3 ——aAA—] R2
BE
OF_
RLE
GND
1

-0.5 V to 0.8 V.,

221
2

FIGURE 5.

50 +10%; Vig = 2.0V to 5.5 V;

cPe____ L
LML

Burn-in and life test circuit.
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MIL-M-38510/441A

Device types 02, 05

vee
R4
AANN—
vce
A0
Al BUS 0 ———-aAAN—4 RI
Az BUS | ——AM—4 R
A3 BUS2 ——AAA—4 RI
CPI DRCP BUS 3 ———AAA—4RI
cP2 s
80 RO f———ANN—4 R2
8l Rl e AAA—4 R2
B2 R2 |————AAA——q R2
83 R3 l——amA~——] R2
BE_
RLE PARITY f——AAA—IR3
GND
NOTES:
1. Vcc =556YV
2. R] = 230Q 5%; R2 = R3 = 1.4 kQ +5%; R4 = 1 kQ +5%.
3. CP1 €1 MHz +10%; duty cycle = 50 +10%; VIH =20V tob5.5V;
VIL = .0.5V to 0.8V
cP2 = g;l
Vijp=2.0v to 5.5V cPe_— L I L.
Vp =05Vt 08V ey L L
FIGURE 5. Burn-in and life test circuit - Continued.
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MIL-M-38510/441A

Device types 03, 06

vee
BUSO L AAA—4¢RI
CP| ————————md DRCP BUS | ———AAN—2RI
BUS 2 |———AAA—4 RI
A0 BUS 3 }——AA—4RI
P2 — " Al
! A2 RO |——AAA—¢ R2
A3 Ri ——AAA—4R2
R2 ——AAA—8 R2
BE R3 f——aAAA—4 R2
OF_
RLE PARITY ——AA—! R3
GND

il

NOTES:
T. V=55V
2. Ry - 2300 £5%; R, = Ry = 1.4 kq +5%.

3.

CP1 € 1 Miz +10%; duty cycle = 50 +10%; Vy, = 2.0 V to 5.5 V;

VIL = -0.5V to 0.8V
CP2 = CP1
2
Viy = 2.0V to 5.5V cP2_[— I L
Vp = 0.5Vt 0.8V e LT L L LI

FIGURE 5. Burn-in and 1ife test circuit - Continued.
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FORCING
FUNCTION
PER
TABLE
pi v

LT

MIL-M-38510/441A

Device types 01, 04

vee

vee
AQ
Al
A2 580 [
A3 BUS | p———
80 83U 2 p————
Bl #Us s
B2
B3 RO Jomeormee
BE [ T S—
RLE
DRCP
S aND

D] = 1N3064 or equivalent.

R. = 510 2%, type 01 “BUS" outputs
R. = 510 +2%, type 04 "BUS" outputs
R. = 330Q 2%, type O1 and 02 "R" outputs

R, = 1200 +2%, type 01 “BUS" outputs

Vioap
VL0AD

FIGURE 6.

R. = 1200 2%, type 04 "BUS" outputs

R. = 2.4 ko 2%, types 01 and 04 "R" outputs
¢, = 50 pF $10% and includes probe and jig capacitance.
= 5.0 V for device type 01 BUS outputs.
= 2.5 V for device types 01, 04 RX outputs and type 04 BUS outputs.

Switching waveforms

20
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MIL-M-38510/441A

Device type 02, 05

vce
/ \ VLoaD
vVee
] ‘A0
- Al
1 EONcTIon a2 LIl — R
——- PER A3 8US| f—o
——-| TABLE BO BUS 2 b——o DI
—] T I - T BUS3 b——
— B2
—_ B3 RO |—r ‘L gR2
I BE [T S—
— ] BLE R2 o
S
PARITY b——
AN / GND

D1 = IN3064 or equivalent

Ry = 51Q 2%, type 02 “BUS" outputs
R] = 510 +2%, type 05 "BUS" outputs
Ry = 3300 +2%, "R" outputs

R] = 3400 +1%, "Parity" output

R, = 1200 #2%, type 02 "BUS" outputs
R2 = 1200 +2%, type 05 "BUS" outputs
R2 = 2.4 kQ *2%, "R" outputs

R2 = 3.83 kQ 1%, "Parity" output
= 50 pF and includes probe and jig capacitance.

Vioap = 5-0 V for device type 02 BUS outputs.
Vigap = 2-5 V for device types 02, 05 Ry and parity outputs and type 05 BUS outputs.

FIGURE 6. Switching waveforms - Continued.
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MIL-M-38510/441A

Device type 03, 06

i

VCC
/ A Vce
AO VLoAD
Al
FORCING
FUNCTION A2 8080 |
PER A3 TV —
TABLE BE 8us 2 [— Ri
puss 2—5_ 8US 3 e ol
RLE
DRCP RO |
(LY SU— ¢ R2
R2 b L
R3 |—o
k PARITY =
/ GND

|

D, = IN3064 or equivalent.

R. = 510 +2%, type 03 "BUS" outputs

R, = 510 +2%, type 06 “BUS" outputs
R1 = 3300 +2%, "R" outputs

R1 = 3400 *2%, ﬁParity" output

R. = 1200 +2%, type 03 "BUS" outputs
R2 = 120Q +2%, type 06 "BUS" outputs
R2 = 2.4 ko +2%, "R" outputs

R, = 3.83 ko 1%, "Parity" output
Vioap = 5-0V for type 03 BUS outputs
VLOAD = 2.5 V for types 03, 06 RX and parity outputs and type 06 BUS outputs.

FIGURE 6. Switching waveforms - Continued.
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-panuL3uod - SWAOFSABM DULLYDILMS *9 JWN9I4

1NdLNO
sng
| | 112d L d; | _
: 1Z7d
m — ;Al *ﬁ1| '
1
!
Agl tv_ AE AEl AS 33
| | | >-Ni
AZOFO
) . doua
AE} _
£ ne 8-Ni
AZOF 0§ ——
Mdjote— NI._m.Il_
AZOFO ,
e ZTHH, ———— ]
AET ¢ AET Al (S) 1237138
| Vv -NI
AZOFOE e 2HMH,

ALuo €20 °10 8dA3 Y WAOJIARM
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"panuijuo) - SWIOJSAEM BULUDTIMS 9 T4N9I4

j

JN&

\|>r

/

s

ind1no
sng

v

MHdy

Md;

Z2HS;

—_— \ e ZHH,———

Agl Ag'l

F‘ Mdj —w

4240
a8-NI

la— 2H1S,

\

2HH,

Agl

FLuo €0 2dA1 901A3p Y WUOJIARH

V-Ni
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MIL-M-38510/441A

e tHLH2 —*‘ 30+£0.2V
IN-A r 1.3V ﬁv 13V
SELEC \ | --——]'HHL2 —¢1 002V
tSHL2 — = ~—tow [I = 'Pw
{ 'sLH2 30402V
IN-B ' '
DRCP L3V 13V
0t0.2V
—  |»—1PHLI —=  —PLHI
3.0+ 0.2V
IN-C
BE L3V 1.3V .3V

J 0+ 0.2V
tPZHI— "" tpLzi “"PHZI

‘-'qu Von
2V 2V
13V 1.3V L——VZ',:LSV

VoL

BUS
ouTPUT

Waveform A Type 04, 05, only

3.0+ 0.2V
IN-D X vm )
us 0+ 0.2V
_-l Ja-tpH2 *‘ a— tPHL 2
3.0+ 02V

IN-E 1.3V L3V 1.3V —/3\/ \
OE 0£02V
\‘*’PLZZ
\ /—-Vzal S5V
— VoL

2.0 V for type 01, 02, 03
1.3 V for type 04, 05, 06

ouTPUT

<<
]

Waveform B M

FIGURE 6. Switching waveforms - Continued.
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-panu13uo) - SWIOJOABM BULYOIIMS 9 FUNSI4

Fluo gp adA3 Y W.IO0J3AEM

0,
A=A ||/|I|||\
hoe indino
1ZHd,; _z.i. sna
AZOFO

AZOF O'C

1Hd,

AZOFO

do8da
A20OFO0e

_ _\ 8-NI
Mdy 1—‘ ZHS, Md) e 21,
AZOFO — 2IHH | —————
AgEl A 1NdNI ¥
NIJI- v -NI

A2OF0E
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30+£02V
IN-H __ \
A3 BUS3 L3V ]/l.'.':v
0£02V
tPHLS _‘I ‘4 tpLH4
'PHLS r'PLHS
VOH
5& .3V /I:SV \—
oDD VoL
ouTPUT
WAVEFORM D
I'N_‘}
8uS VN VN VN VN
'su«z*“ l*‘]"HHL.’» 'san‘l tHLH3
IN-J
RLE 3V L3V L3V 1.3V
tPHLE tPLHE
OoDD \IJV L3V
ouTPUT
Waveform E VM = 2.0 V for type 01, 02, 03
VM = 1.3V for type 04, 05, 06

FIGURE 6. Switching waveforms
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6.4 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined 1n MIL-M-38510, MIL-STD-1331, and as follows:

GND - = = = = = = = = = = = = =~ - Electrical ground {(common terminal)
Vig - = = = =~ - = === ===~ Voltage level at an input terminal
TE = = = = = = === === == Case temperature

FosC- - - = =~ = = = = = = = = - =~ Oscillating frequency

6.5 Logistic support. Lead materials and finishes (see 3.3), are interchangeable.
Unless otherwise specified, microcircuits acquired for Government logistic support
will be acquired to device class B (see 1.2.2) and lead material and finish C (see
3.3). Longer length leads and lead forming shall not affect the part number.

6.6 Generic test data. Generic test data may be used to satisfy the requirements
of 4.4.3. Group C generic test data shall be on date codes no more than one year old
and on a die in the same microcircuit group (see appendix E of MIL-M-38510) with the
same material, design and process and from the same plant as the die represented.
Group D (see 4.4.4) generic data shall be on date codes no more than one year old and
on the same package type {see terms, definitions, and symbols of MIL-M-38510) and
from the same plant as the package represented. The vendor is required to retain the
generic data for a period of not less than 36 months from the date of shipment.

6.7 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military temper-
ature ranges or reliability factors equivalent to MIL-M-38510 device types and may
have slight physical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Military device Generic-industry
type type
01 2905
02 2906
03 2907
04 2915
05 2916
06 2917

6.8 Ordering guidance. Since the qualification and certification requirements
have been removed Trom the specification, orders may be placed immediately.

6.9 Changes from previous issue. Asterisks are not used in this revision to
igentify changes with respect to the previous fssue, due to the extensiveness of the
changes.

Custodians: Preparing activity:
Army - ER Air Force - 17
Navy - EC
Air Force - 17 (Project 5962-0603-7)

Review activities:
Army - AR, MI
Navy - 0S, SH
Air Force - 11, 19, 85, 99
DLA - ES

User activities:
Army - SM
Navy - AS, CG, MC

Agent:
BLA - ES
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