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1. SCOPE

1.1 Scope. This drawing describes device requirements for class B microcircuits in accordance
with 1.2.T of MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant
non-JAN devices"”.

1.2 Part number. The complete part number shall be as shown in the following example:

5962-86851 01 X X
| | T 1
| | | |
| | | |
Drawing number Device type Case outline Lead finish per
(1.2.1 (1.2.2) MIL-M-38510

1.2.1 Device type. The device type shall identify the circuit function as follows:

Device type Gener{ic number Circuit function
01 8X376 Programmable addressable bidirectional

asynchronous 1/0 port

1.2.2 Case outline. The case outline shal) be as designated in appendix C of MIL-M-38510, and
as follows:

OQutline letter Case outline

X D-11 (24-lead, 1.250" x .410" x .225")
dual-in-1ine package

1.3 Absolute maximum ratings.

Supply voltage range 1/ - = = - =« =« = = = - - - +7.0 V dc maximum
Input voltage - - - =< = = = = = = = = .- +5.5 V dc maximum
Storage temperature range - - « = - = « - - - - -65°C to +150 C
Maximum power dissipation (Pp) 2/ - - - - - - - .825 W
Lead temperature (soldering, 10 Seconds) - - - -  +300°C
Thermal resistance, junction-to-case (83c) - - -
Case X ~ = = = = = = = = = = = = - ---- - (See MIL-M-38510, appendix C)
Junction temperature (Ty) - - - = = - - - - - - 150°C

1.4 Recommended operating conditions.

Supply voltage (Ve¢) = - = = = = = = = = o o o o 4.5 V dc to 5,5 V dc
Case operating temperature range (T¢) - - - - - -55°C to +125°C
Minfmum high level input voltage - - - -« - - - - 2.0 V dc

Maximum low level fnput voltage - - - - -~ -~ - - 0.8 V dc

17 Not applicable during address programming.
2/ Must withstand the added Pp due to short circuit test, e.g., Ips.
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— 2. APPLICABLE DOCUMENTS

2.1 Government specification and standard. Unless otherwise specified, the following
specification and standard, of the Tssue Tisted 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.

(Copies of the specification and standard required by manufacturers in connection with specific
acquisition functions should be obtained from the contracting 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 Item requirements. The individual item requirements shall be in accordance with 1.2.1 of
MIL-STD-883, "grovisions for the use of MIL-STD-883 in conjunction with compliant non-JAN devices"
and as specified herein.

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

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

3.2.2 Truth tables. The truth tables shall be as specified on figure 2.

3.2.3 Logic diagram. The logic diagram shall be as specified on figure 3.

3.2.4 Case outline. The case outline shall be in accordance with 1.2.2 herein,

3.3 Electrical performance characteristics. Unless otherwise specified, the electrical
performance characteristics are as specified in table I and apply over the full case operating
temperature range.

3.4 Marking. Marking shall be 1n accordance with MIL-STD-883 (see 3.1 herein). The part shall
be marked w1tﬁ the part number listed in 1.2 herein. In addition, the manufacturer's part number
may also be marked as 1isted in 6.5 herein.

3.5 Certificate of compliance. A certificate of compliance shall be required from a manufacturer
in order to be Tisted as an approved source of supply in 6.5. The certificate of compliance
submitted to DESC-ECS prior to 1isting as an approved source of supply shall state that the
wanu;acturer's product meets the requirements of MIL-STD-883 (see 3.1 herein) and the requirements

erein.
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TABLE I. Electrical performance characteristics.
| | I [
Test |Symbol | .. Conditions Group A | Limits | Unit
] ] -55°C < Tg < *+125°C subgroups]| |
| | Vee = 5.0V + 10% I™Min | Max |
: : Unless otherwise specified 1/ | : |I
] | | |
High level input voltage 2/ I|V1H ‘ : | 1,2,3 } 2.0 |I : v
[ I ] ] |
Low level input voltage 2/ IIV“_ = 1,2,3 0.8 } v
' I T T
Input clamp voltage ;VIC {Vcc = minimum; Iy = -10 mA | 1,2,3 %-1.5 } v
I
High Tevel input current 3/ |Ipy Vo = maximum; Vi = 2.7 V 1,2,3 100 { uA
| T
Low level input current 3/ |I Vee = maximum; Yy = 0.5V 1,2,3 | -550 | A
l | ]
1 |
Low level output voltage VoL Vec = minimum; Ig. = 16 mA 1,2,3 1 0.55] Vv
TV bus (TVWO- | | I I |
user bus (UDO-UD7) I [Vcc = minimum; Igp = 24 mA : ‘ ; 0.55:
I I T T
High level ouput voltage ,WJH Yoc = minfmum; Igy = -3.2 mA 1,2,3 { 2.4 5 ; v
| | | I | T
Short circuit output current |Igg Ve = maximum 11,2,3 | -20 | | mA
TV bus (TVO- / ! ] I | | !
user bus (UDO-UD7) % ‘ : , -10 } ‘
T | | T I I
Supply current ‘Icc }VCC = maximum; ME = O0OC = Vg¢ ; 1,2,3 E { 150 : mA
T ! I I | I
Functional test ; =see 4.3.1c I 7 { { ;
T I T ] I
Pulse width clock high ltw1 { 9,10,11 | 30 1 = ns
Pulse width user input control|ty2 MCLK = high 9,10,11 35 ns
Propagation delay, UD to TV  [tppg MCLK = high 9,10,11 45 | ns
SC = WC = ME = UTC = l1ow *
See footnotes at end of table.
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— TABLE I. Electrical performance characteristics - Continued.
| I | |
Test |Symbol | .. Conditions [Group A | Limits | Unit
| | -55°C < Tg < +125°C |subgroups| |
! 1 Vee = 5.0 V # 10% | |™™in | Max |
] | Unless otherwise specified 1/ | l |
I I - | 1 |
I | T ] |
Propagation delay, + UTC to Itpp2z | UD = stable; MCLK = high 9,10,11 | | 551 ns
W | | SC = WC = ME = Tow P | |
— -
I I
Propagation delay, TV to UD ltpp3 | MCLK = WC = UTC = high 9,10,11 | | 451 ns
| ' WE = TOC = SC = Tow | } : }
| I |
Propagation delay, + MCLK to |tppg | WC = UIT = high; TV = stable | 9,10,11 | | 85| ns
up | | ME = U0C = SC = Tow | | | ]
| | ] ! |
| ] | | i
UD output enable time ltge1  IUTC = high 9,10,11 | | 451 ns
+ UOC to UD ] | I | |[
| T T |
UD input recovery time 5/ ltoe2 |OOC = low 9,10,11 | | 45| ns
1 to UD | | | | I
[ I | T | I
TV data master enable ltopez  IWC = SC = Tow [ 9,10,11 | | 451 ns
+ME to TV | I I | ! ]
T | I T ] I
TV data write recovery topa 1SC = ME = low 1 9,10,11 | | 45| ns
EL i o
TV data select recovery ltoes  1SC = ME = Tow 9,10,11 | | 45| ns
+SC to TV | | | ] I
~~ ! . !
UD output disable topy IUTC = high 9,10,11 40 | ns
+ to UD | |
I |
UD input oveﬂgide {tODZ IlUUC = low 9,10,11 55 ‘ ns
+ to
T I | T T |
TV data master disable 6/ Itgp3 IWC = SC = Tow ] 9,10,11 | I 40| ns
+ME to TV ] i | | | |
T I i I t |
TV data write override 6/ Itgpa 1SC = ME = Tow | 9,10,11 | | 40! ns
+ WC to TV J { | | 1 ;
I | | I ]
TV data select override 6/ ltops IWC = ME = Tow | 9,10,11 | | 40| ns
+SC to TV | I | ! | |
| [ I | ] |
UD control setup time Ity IMCLK = high | 9,10,11 ] 251 | ns
UD to + I ! | | J !
| | ] 1 | t
TV data setup time [tgo | WC = high or SC = high; | 9,10,11 | 15 | | ns
TV to + MCLK ] | ME = 1ow; UTC = high I ] I |
See footnotes at end of table
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TABLE I. Electrical performance characteristics - Continued.

I I I [ |
Test |Symbol | .. Conditions |Group A | Limits | Unit
! | -55°C < Tg < +125°C | subgroups| ]
| | Ve = 5.0 V # 10% | I™Min T Max |
I = Unless otherwise specified 1/ = Il 'l }
| | | [ | ]
TV master enable setup time 7/|tg3 IWC = high or SC = high; | 9,10,11 | 20 | | ns
+ ME to + MCLK ! |IUTC = high | | I ]
| |
TV write control setup time tss SC = ME = Tow; UIT = high 9,10,11 40 | | ns
+ WC to ¢ MCLK ! ]
T | | | [ T
TV select control setup time |tgs IWC = ME = Tow | 9,10,11 ] 30 | | ns
+ SC to 4 MCLK | | | i | |
[ |
UD control hold time tu MCLK = high 9,10,11 10 | | ns
+ UTC to UD | |
T | ] | |
TV data hold time I1th2 INC = high or SC = high; ] 9 5 | | ns
+ MCLK to TV | IME = Tow; UIT = high " I0,IT T 21 |
[ | | I T T
TV master enable hold time 8/ |ty3 IWC = high or SC = high; ] 9,10,11 | 0 | | ns
+ MCLK to +ME | [UIT = high | | | |
T [ I |
TV write control hold time [tHa SC = ME = 1ow; UIT = high 9,10,11 1 0o ns
+ MCLK to + WC | |
T I
TV select control hold time Itys WC = ME = Tow 9,10,11 | 0 ns
+ MCLX to 4 SC | |

1/ See waveforms and test conditions on figure 4. All measurements to the TV bus assumes the

~  address selection latch is set.

2/ Guaranteed if not tested to the specified limits.

'_3'_/ The input current includes the three-state leakage current of the output driver on the data
Tines.

4/ Only one output may be shorted at a time. e -

5/ z?cgvery time is defined as the delay required to insure IV bus has priority after UIC goes

gh.

6/ These parameters are measured with a capacitive 1oading of 50 pF and represent the output

~  driver turn-off time.

7/ If ME is to be high (inactive), it must be setup before the rising edge and held after the

~  falling edge of MCLK to avoid unintended writing into or selection of the 1/0 port.

8/ These 1imits do not apply during address programming.
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vo7 [ 1 w E Vee
ube | 2 ,5__31 v7
uos [ 3 E] 13
uD4 | 4 E_ﬂ ivs
ub3d |5 E iva
upz | 6 19| iv3
uDt | 7 18| iv2
upo | 8 17 v
~~
uoc | 9 16 | IVO
ME E 14] sc
GND |12 13 | MCLK
FIGURE 1. Terminal connectfons (top view).
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I I
Pin | |
|
]

number! Identifier Function

|
1-8 | UD7-UDO Three-state bidirectional user data
| (UD) bus; UDO corresponds to TV0
User output control - active low
input to enable data output to
ubo-un7.

User input control - active low
input to enable data input from
uno-un7.

Master enable - active lTow input

to enable the TV bus for data input,
data output, or TV address selection/
deselection: UD-bus operations are
unaffected.

GND
MCLK

Ground.

I

|

|

|

|

]

]

|

]

|

]

|

|

]

|

] |

| |

| |

] ]

] |

| Master clock - active high input !

| from microcontroller used to strobe |

| data into data latches from the |

| TV bus and, for the synchronous ]

| 8X372, from the UD bus; MCLK also !

: synchronizes IV address selection :
sC | Select command - active high input |

| from microcontroller to enable |

| address fnput from the TV bus for |

: device selection. =
We | Write command - active high input |
| from microcontroller to enable the |
| writing of data into the data |
| latches from the TV bus, provided |
{ is not low, :
16-23 | Interface vector {input/output |
| bus) - three-state, bidirectional, |
| microcontroller data bus; IVD |
: corresponds to UDO. {
] ]
! !

+5 V power supply.

FIGURE 1. Terminal connections (top view) - Continued.
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Input/output control of UD bus
~~ -
‘ | I ] i I
{ ure = UoC = MCLK Function of UD bus }
| ] | |
II H , L X Qutput data }
T I |
L } X H : Input data }
I | !
L { X L Input data {
T I
] H | H | X | Inactive |
I ] | | ]
NOTE: X = don't care _ A
Input/output control of UD bus
I | | | I 1 |
| WE | SC | we | MCLK | UIC | sSelection | Function of
| | ] ] | latch | IV bus
T [ | | [ [ l
v 1 v v I X X | Set | Output data |
| | | | | | |
I | | I [ | [
! L } L : H l H | H E Set I Input data
T ] I |
} L { H } L H X % X Input address*
lT L I H } H H H ll X I data I|
nput da
— | | | | and address* |
| ] | | | | I
T [ ] | | | |
]l L + H | H | H [ I T | X | Input address*
] | | | | | |
| | ] | l | 1
] L I x | H | t I x| X | Inactive |
| | | | | | |
1 | | ] | ]
L I H ] X | L x| X Inactive
| | | | ] | |
| 1 | | ] | I
| L | L | H | H I L | X Inactive |
| | | | | | | |
T ! | I i | | |
v | L 1 x | X I X | Not set | Inactive ]
| | | | i | | |
] I | l ] | | ]
| H | x | x | X 1 x | X | Inactive ]
| | | | | | | I
NOTE: X = don't care
* Selection latch is updated
FIGURE 2. Truth tables.
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1OF 8 BITS

s

Q Q
DATA LATCH

S R

f
WHL

|
|
| L] ]
: PROGRAMMED
1 [] AvbRESS
| BIT
| {/
e e — ] L e e e o] — o — —— — -
_ IV WRITE
iV READ
EAD
FOR REMAINING
SEVEN BITS, {—— USER WRITE
SAME LOGIC AS | =]
SHOWN ABOVE (il
Q—"W
6 Vec o
R s
ADDRESS
SELECTION m ]
LATCH .
QL aL
SC — ' > ___
L <p 0ic
wC L [:> .
ME -~ o{> LOW
SN {>

VOLTAGE
MCLK CLAMP
FIGURE 3. Logic diagram.
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ae— T R
meLk _ \
.ty
uic \

"7

te—ts1 — LH1 l=— SEE NOTE 3
b , (SEE NOTE 2) .
(NPUT W %
FROM USER
SYSTEM)

++—(SEE

NOTE 1)

t' l
(SEE °P 7'{
hKTT% lg 1
IV OUTPUT TO
MICROPROCESSOR)
STATIC CONDITIONS: SC, WC, ME = LOW
U0OC = HIGH
USER DATA INPUT TIMING

~~
NOTES:
1. The actual time for stable data on the IV bus is the latest
gropagation from tppy and tn .
he UD input must satisfy the setup-time requirements for tg }
3. Minimum hold-time required for the UD input is the earlier of the
times specified by tyi.
FIGURE 4. Waveforms and test circuits.
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AC TEST LOADING CIRCUITS.
IV BUS
+5 vV
23240 g
<
OUTPUT
UNDER
TEST
16940 :: ;P 300 pF
Ub BUS
+5 YV
o §
OutTPUT o
UNDETR
TES
-t
FIGURE 4, Waveforms and test circuits - Continued.
» v e . . ‘,,;1 ’,,;I irl'l"' ¥ i'm.m..» e i e
5962-86851
EVISION L
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MICRO -
gnocssson \ /
ONTROL [ .
SIGNAL* -l toex !.-n:“i too i

v
R/ S/
TO MICROPROCESSOR

MICROCONTROLLER OUTPUT ENABLE TIMING

~~
*Parameter key o
1 | | |
| Microprocessor | AC timing | Static |
} control signal = parameters = Conditions :
T ] [ |
! WE l' toe3 top3 ! SC=WC=LOW :
: WC ; toea tops ; SC=MEaLOW =
} SC : toes tons { WC=ME=LOW }
FIGURE 4. Waveforms and test circuits - Continued.

STANDARDIZED sz 5962-86851
MILITARY DRAWING
DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL SHEET 13
DAYTON, OHIO 45444
DESC FORM 193A
—~ SEP 87 2r1.5. GOVERNMENT PRINTING OFFICE: 1987 - 748-129-6098

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



LEGEND:

m THREE - STATE
7777,  CHANGING DATA

SYSTEM)
USER DATA QUTPUT ENABLE
t-b———tvv1 ———:1
MCLK /

rc———~—t55—————’1 tus
|

I-q—
s¢ __._f : \_____
b

Ve 7\ J@
v r‘—ts.?.—-'l«—tﬁz
ey 7K b
FROM !

MICROPROCESSOR)

MICROCONTRO!..LER SELECT CYCLE TIMING

FIGURE 4. Waveforms and test circuits - Continued.
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it tgp e tHg—n—i

e

r*—tPD4—’-r

STATIC CONDITIONS: UOGC = LOW
UIC = HIGH

MICROCONTROLLER WRITE CYCLE TIMING

V(INPUT FROM
MICROPROCESSOR )

FIGURE 4. Waveforms and test circuits - Continued.
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3.6 Certificate of conformance. A certificate of conformance as required in MIL-STD-883 (see 3.1
herein) shall be provided with each 1ot of microcircuits delivered to this drawing.

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

3.8 Verification and review. DESC, DESC's agent, and the acquiring activity retain the option to
{ review the manufacturer’s Tacility and applicable required documentation. Offshore documentation
shall be made available onshore at the option of the reviewer.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with
section & of nim-zasrg to the extent specified in MIL-STD-883 (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
compliance (see 3.5 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 manufacturer.

4.3 Quality conformance inspection. Quality conformance inspection shall be in accordance with
method ) -STD- ncluding groups A, B, C, and D inspections. The following additional
criteria shall apply.

4.3.1 Group A inspection.

a. Tests shall be as specified in table II herein.
b. Subgroups 4, 5, 6, and 8 in table I, method 5005 of MIL-STD-883 shall be omitted.
c. Subgroup 7 tested sufficiently to verify the truth tables.

4.3.2 Groups C and D inspections.

a. End-point electrical parameters shall be as specified in table II herein.
b. Steady-state 1ife test conditions, method 1005 of MIL-STD-883,

(1) Test condition A, B, C, or D using the circuit submitted with the certificate of
compliance (see 3.5 herein).

(2) Tp = +125°C, minimum.
(3) Test duration: 1,000 hours, except as pemmitted by method 1005 of MIL-STD-883,
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Py TABLE II. Electrical test requirements.
T [~ Subgroups |
| MIL-STD-883 test requirements | (per method |
; : 5005, table I) =
| Tnterim eTectrical parameters | - - - T
l (method 5004) I :
[ FTnal eTectrical test parameters I I%,2,3,9 T
} (method 5004) } ;
[ Group A test requirements —1,2,3,7,9, T
I' (method 5005) |I 10,11%* {
[ Groups T and D end-point I 1,2,3 |
| electrical parameters | |
| (method 5005) | |
! | ]
*PDA applies to subgroup 1.
**Subgroups 10 and 11, if not tested, shall be guaranteed
to the specified 1imits in table I.
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 fntended for use when military
specifications do not exist and qualified military devices that will perform the required function
— are not available for OEM application. When a military specification exists and the product covered
by this drawing has been qualified for 1isting on QPL-38510, the devicé specified herein will be
inactivated and will not be used for new design. The 0PL-38510 product shall be the preferred item
for all applications.
6.2 Replaceability. Microcircuits covered by this drawing will replace the same generic device
covered by a contractor-prepared specification or drawing.
6.3 Comments. Comments on this drawing should be directed to DESC-ECS, Dayton, Ohio 45444, or
telephone 513-296-5375.
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6.4 Address programming and address protect characteristics. The device herein can be programmed
to respond to any address within a range of Déo throu%h 2551?. In an unprogrammed state, low
Tevel (<0.8 V) inputs on all IV bus lines (address 255jg) will select the device. To program a
given address bit to match a high level (>2.0 V) input on the corresponding IV pin (a logical 0 to
the microcontroller), the counterpart UD-bus pin must be pulsed according to table III and the
following procedures:

a. Set all control inputs to the inactive state. UIT = UOC = ME = Vg¢ and SC = WC =
MCLK = GND; leave the UD and TV pins open.

b. Increase Vgc to Vecp.

c. After Vg has stabilized, apply a single programming pulse to the user-bus bit that
corresponds to the desired high-level TV address bit. The I/0 _gs;t is programmed from the user
bus (UDO-UD7) for addressing from the microcontroller bus (TVO-IV7).

d. Return Vec to 0-volts. If the programming of all address bits is completed in less than
one second, Vpc can remain at 9.0 volts for the required interval of time.

e. Steps a through ¢ are applicable to the programming of each address bit that requires a
high-level TV match.

f. To verify that the address is properly programmed, return VCE to +5,0 V, set TVO-IV7 to the
desired (inverted) binary address pattern, set ME=WC = low and SC = MCLK = high. If there are
no programming errors, subsequent data written from TVO-IV/ (WC = high) will appear inverted on
uDo-uUD7.

g. To address protect set Vcc and all control inputs to O volts (Vgg = UTC = UOC = ME = SC =
WC = MCLK = GNDSJ; TW-TV7 = open circuit. Taking one pin at a time, apply a protect programming
pulse to each user-bus bit (UDO-UD7). Verify that the address circuits for each bit is isolated
by applying chp, in turn, to each user-bus pin (UDO-UD7) and measuring less than 200

o

microamperes input current. (Note. Setup conditions are the same as those in step a.).
TABLE III, Electrical performance characteristics.
'r Test {Symbo1 { Limits I Unit {
| | |"™Min T Max |
T ] 1 I ]
| Programming supply voltage | | | |
| Address iVecp | 8.751 9.25) Vv |
! Protect | | 10 |
T | I I ]
{ Maximum time Vgcp > 5.25 V } | | 1.0 1] s '
| | |
T [ | [ | |
| Programming voltage I |l | | |
| Address | 1'8.751 9.25] v |
| Protect | | 8.75] 9.25{} !
T I I T I ]
| Programming current i | [ I ]
| Address | | I 5 | mA |
| Protect | | ] 50 | |
| I | T [ |
| Programming pulse rise time | | | | |
! Address Ity | 10 | 100} us |
| Protect ! | 10 | 100 | i
T | I [ I I
II Programming pulse width titw } 0.5 : 1.0 : ms :
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6.5 Approved source of supply. An approved source of supply is listed herein. Additional
N sources will be added as they become available. The vendor listed herein has agreed to this drawing
and a certificate of compliance (see 3.5 herein) has been submitted to DESC-ECS.
I MiTitary drawing Vendor | “Vendor T
| part number CAGE | similar part !
I‘ number : number 1/ I
[ I T
: 5962-8685101XX I 18324 : 8X376/BXX ;
| | | |
] | | |
| ] | !
1/ Caution. Do not use this number for item
acquisition. Items acquired to this number may
not satisfy the performance requirements of this
drawing.
Vendor CAGE Vendor name
number and address
18324 Signetics Corporation
4130 South Market Court
Sacramento, CA 95834
TN
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