REVISIONS
LTR DESCRIPTION DATE (YR-MO-DA) APPROVED
REV
SHEET
REV
SHEET 23l 24l 25 26127 |28 | 29)30 |31 | 32[33
REV STATUS REV
OF SHEETS SHEET W23 1alsle|7)sle holiihz |a3lahislielizhs liolzo] 2
PMIC N/A PREPARED BY
7«-9 y DEFENSE ELECTRONICS SUPPLY CENTER
DAYTON, OHIO 45444
STANDARDIZED CT?"ED BY .
MILITARY Kot~ AL 0N MICROCIRCUIT, DIGITAL, NMOS, 16-BIT
RPROFED BY MICROCONTROLLER WITH 8K BYTES OF EPROM
DRAWING Mpg/ Zé 4 ) MEMORY, MONOLITHIC SILICON
THIS DRAWING IS AVAILABLE
FOR USE BY ALL DEPARTMENTS DRAWING APPROVAL DATE Size CAGE CODE
AND AGENCIES OF THE 1 AUGUST 1989 ' A 67268 m

DEPARTMENT OF DEFENSE REVISION LEVEL

AMSC N/A SHEET OF |
DESC FORM ]93 * U.S. GOVERNMENT PRINTING OFFICE: 1987 — 748-129/60911
SEP 87 5962-E1250

DISTRIBUTION STATEMENT A. Approvad for public release; distribution is unlimited.

‘..
Powered by I Cminer.com El ectroni c-Li brary Service CopyR ght 2003



1. SCoOPE

1.1 Scope. This drawing describes device requirements for class B microcircuits in accordance

with 1.7Z.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:

5962-86809 01 Z X
R 1 T T
| | ] |
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 Generic number Circuit function Frequency
01 87978BH 16-b1t microcontroller with 8K bytes 12 MHz

EPROM memory

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

Outline letter Case outline 1/
Y 68-1ead (1.870" x 1.870" x .145") leaded chip carrier with
unformed leads. (See figure 1.)
z 68-pin, P-AC (1.180" x 1.180" x .345") pin grid array
1.3 Absolute maximum ratings.
Storage temperature - - - - - -~ = - - - - - - - - -65°C to +150°C
Yoltage on any pin with respect to Vgg or ANGND - -0.3 V to +7 V
Voltage from or Vpp to Vgg or ANGND- - - - - - -0.3 V to+13 V
Power dissipation (Pp)- - - = = = = = = = = = - - 1.5 W
Lead temperature (so?dering, 10 seconds)- - - - - 300 C
Thermal resistance, junction-to-case (0yc): R
€ase Yo = = = o o 0 s e e e e e e e e .- 9°C/H 2/
CaS@ Z- = = = = = = = = = = = = ¢ = = = =~ = = = See MIL-M-38510, appendix C
Junction temperature (Ty) = - = = = = = = = = -~ - 175°C

1.4 Recommended operating conditions.

Case operating temperature range (Tg) 3/ - - - - -55°C to +125°C
Digital supply voltage (Veg)- - - - - - T - - - - 4.5V to 5.5V
Analog supply voltage (VRgf)- - - = = = = = = - - 45V to 5.5V
Power down supply voltage (Vpp) - - - - - - - - - 4.5V to 5.5V
Oscillator frequency (Fggc) - - - - - - - - - - - 6 Mz to 12 Mz

T7 Lid shall be transparent to permit ultraviolet light erasure.

2/ When a thermal resistance value is included in MIL-M-38510, appendix C, it shall supersede the
~ value herein.

3/ Case temperatures are instant on,
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2. APPLICABLE DOCUMENTS

2.1 Government specification and standard. Unless otherwise specified, the following
specification and standard, of the issue 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 obtatned 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-B8B3, "Provisions 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 specitied in MIL-F-385IU and herein.

3.2.1 Terminal connections. The terminal connections shall be as specified on figure 2.

3.2.2 Functional block diagram. The functional block diagram shall be as specified on figure 3.

3.2.3 Instruction set. The instruction set summary shall be as specified on figure 4.

3.2.4 Case outlines. The case outlines 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 operating
temperature range.

3.4 Marking. Marking shall be in accordance with MIL-STD-883 (see 3.1 herein). The part shall bel
marked with the part number listed in 1.2 herein. In addition, the manufacturer's part number may
also be marked as listed in 6.5 herein.
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TABLE I. Electrical performance characteristics.
1} | 1 1 1 |
I | Conditions 1 | | | Limits | Unit]
Test ISymbol | -55°C < Tg < +125°C |Group A | Device | |
i | vsc = VE =5V £10% | sub- | type | I |
I | s§ = HGND =0V lgroups | | Min | Max |
| |  Fpsc = 6.0 to 12 MHz | | I ! |
! | unless otherwise specified | l : : :
| I
| T \ I | |
Supply current IICC }A]] outputszfisconnected :1, 2, 3 : Al : : 275 : mA
| | | | | |
| I I T T I
Vpp supply current |Ipp INormal operation and power- |1, 2, 3 | A1l | I 1 | m
| | down 2/ 1 | | | |
i I | | | | ]
| B | I | [
VRer supply current IRer = 2/ !1, 2, 3 } AN : ‘ 8 ! mA
| 1 { I | o
Input Tow voltage VIL | 11,2,31 A1 | -0.3 | 0.8 | V
Pexcept RESET | | | | | |
I | I | | | |
I 3 1t }V } 1|1 2, 3 ; All } 0.3 TI 0.7 : Y
nput low voltage ILl » £, -0. .
keser | | | | | | |
| | | | | | |
Input high volt {V T III 2, 3 ; All { 2.0 :V { v
npu gh voltage .
(except RESET,AMI [ 0 | 17T | P
and XTAL1) I | | | | 1 +0.5 |
| | | 1 1 | |
Input high voltage, IVIn1 | 11, 2,31 AN | 2.4 |vgc |
rising i ! ] | | | |
| | | | | | +0.5 |
[ [ T { 1 [ I
Input high voltage IVIH2 | i1, 2, 31 A1 | 2.1 |vge [
falling | ] | | | | |
hysteresis | I | | | +0.5 |
| i | | 1 [
Input high voltage IVIH3 | 11, 2, 31 AT | 2.2 (Vg [ |
NMI, XTAL1 | | I | | | |
| | | ] i +0.5 |
| { | | I |
Input leakage current 1Ij IViy = 0 to Vgo i1, 2,31 A1 | | #£10 | wA
to each pin of HSI | ] 2 | | ] 1
Port 3, Port 4 and | | - | | | |
P2.1 | | | | | { !
| | | | | |
i | | | [ |
D.C. input leakage 1L IViN = 0 to Vgc 1, 2, 3| AN ] | 3 | uA
current to each pin | | 29 I | i |
of Port O I | — | I i !
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

] | | [ | I

| | JConditions 1/ | | | Limits | Uniy
Test ISymbol | -55°C < T¢c < +125°C IGroup A | Device | |
| ] Vgc = VP =5V £10% | sub- | type | | !
| I ss = ANGND = O V Igroups | | Min | Max |
| | F = 6.0 to 12 MHz | | | | |
I | unless otherwise specified | | | | |
| | | | I |} |

Input high current 111N IVig = 2.4 V 11, 2, 3| ANl | 1 100 | uA
to EX [ | 2/ | | ] | |
| I | | | | |
| I I I I I I

Input low current I IViL = 0.45 V 11, 2, 3| AN | | -125 | A
to Port 1, and P2.6, | | 2/ | | | | 1
p2.7 | | | | | I |
| I ] ] ] | |
I | 1 I ] | |

Input low current IT1L1 IViL = 0.45 V 11, 2,3 A1 | -0.28| -2 | mA
to RESET | | 2/ | | | | |
| | | | | ] |
| ] | | I I

InBut Tow current 1T1L2 IVi = 0.45 V i1, 2, 3 Al | | -50 | uA
2.2, P2.3, P2.4, | I 2/ | | | | |
READY, BUSWIDTH II lI |l | ll I :
T { i | 1 |

Output low voltage on |[Vg |IgL = 0.8 mA 11, 2, 3 ANl | |o.4a5 | v
Quasi-Bidirectional | | 2/ 3/ | ! I | I
port pins and | | | | | | |
Port 3, Port 4 ! ] | ] | | |
when used as ports | | | | | | |
| | | | | | |
| | | ] ] I I

Output low voltage on |VgL1 [IoL = 2.0 mA 11, 2,31 A1 | 10.75 | ¥
Quasi-Bidirectional | | 2/ 3/ &4 5/ | I | | I
gort pins and | | | | | | |
ort 3, Port 4 | | | | | | 1
when used as ports | | | | | | |
| | | | | | |
| | ! i | | T

Output lTow voltage on |VgL2 gL = 2.0 mA 11, 2, 3| AN | | 0.456 | ¥
standard output pins,| | 2/ 3/ 4/ 5/ 6/ | ! I | |
RESET and Bus/control| | I | | | |
pins | | ! | | | |
| | | | | | |
| | [ ] | I I

Output high voltage on |Vgy {Ign = -20 uA 2/ 3/ 1, 2,31 A | 2.4 | v
Quasi-bidirectional | | ] | | | |
pins | | | | | | |
| ] | | | I I
| | 1 ) | | I

Output high voltage on |VgHi [IoH = -200 pA 2/ 3/ 11, 2, 3| A1l | 2.4 | | v
standard output pins | I | | | | |
and Bus/control pins | | | | | | |
I I ] | | | |

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| | | | | |
| | Jonditions 1 | | | Limits | Unit
Test [Symbol | -55°C < Tc < *125°C {Group A |Device | |
| | e B =5V £10% | sub- | type | [ |
| | SS = ANGND = 0 V Igroups | | Min | Max |
| |  Fpsc = 6.0 to 12 MHz | | | l l
| | unless otherwise specified | | | | |
I I ] I I I |
Output high current | 1043 IVop = 2.4 V 11, 2, 3| A1 | .50 | | uA
on I | 2/ ! | I I I
| | | | | | |
| | i I I |
Pin capacitance ICs I = 1.0 MHz I 4 I A 10 | pF
| |See 4.3.1c 2/ | | | | I
I | | | | | |
| { | | | | |
Functional tests | |See 4.3.1e 2/ % 7,8 { AN ‘ : :
| |
! I I | | 1
READY hold after Itcryx  [Timing requirements 19,10,11 | A1l | 0O | | ns
CLKOUT edge | | {system components must | | | | |
| Imeet these specifications) | | | | |
ADV { 1£o0 ”9‘1‘”’"3‘ |Ts 10,11 | AN } } i
End of ALE/ADV to t = 10 MHz »10, 2t ns
READY valid L jrese | | | | 0%
I ] I | -70 |
End of ALE/ADV t 1 {9 10,11 | AN ;2 ‘4 }
nd o 0 ns
RESOY L HLYH | [0 i tosc i tosc '
1 } 440 | -70 |
1 |
Non-Ready time tyLYH 1 {9,10,11 AN l 1000 ; ns
\ |
| | | !
Address valid to input |taypy | 19,10,11 | ATl | I5tgsc | ns
data valid 7 I I ! I I I !
" | I | | ] | -120 |
— I [ T T I T l
RD active to input ltppy | 19,10,11 | A1l | I3tgsc | ns
data valid ! | | | | | !
I | | | | -100 |
I | [ I I I
Data hold after RD Itpupx | 19,10,11 Al | o ] | ns
inactive | | I | | | |
] | I | | |
[ | | ] ] T
RD inactive to input Itpupz | 19,10,11 | A1 | © Itosc 1 ns
data float | | | | I | i
| | I | | | -25 |
| | i | { | 1
Address valid to Itavey | {9,10,11 | A1 | l2tgsc | ns
BUSWIDTH valid 7/ | | | | | I I
I | | I | | -125 |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| | | | 1 )
| | JConditions 1/ | | ] Limits | Unit
Test |Symbol | -55°C < T¢ < +125°C |Group A IDevice | |
| | vﬁc - RR =5V £10% | sub- | type | I |
| | ss = ANGND = O V Igroups | I Min | Max |
I | Fosc = 6.0 to 12 MHz | I ] | |
| | unless otherwise specified | | | ] 1
I I I | | | |
BUSWIDTH hold after ItLLgx  |Timing requirements (system 19,10,11 | A1l ltgge | | ns
ALE/ADV 1ow | lcomponents must meet these | | | | |
| |specifications) | | | +40 | |
1 [See figure 5. I I T | |
ALE/ADV low to ItLegy | fosc = 10 MHz 19,10,11 | AN | Itosc | ns
BUSWIDTH valid | | | | | ! |
I ] ] | 1 | -75 |
] | I T [ I T
Oscillator frequency ifOSC IISee figure 5 }9,10,11 { All : 6.0 : 12.0 : MHz
1 | T I I I |
Oscillator period |tOSC | |9,10,11 I All } 83 , 166 } ns
1 | I 1 | | i
XTAL1 Rising edge to  |toycy |See figure § 19,10,11 | A1 | © I 120 | ns
clockout rising I Ifgsc = 10 MHz | I I I |
edge I | | | | | [
| I I | | 1 |
CLKOUT period 6/ !tcucu 1 {9,10.11 I AN :Btgsc =3tosc I| ns
| ! I I T T T
CLKOUT high time %tCHCL ‘ :9,10,11 : A1l :3tOSC =3tosc : ns
| | ] | | =35 | +10 |
| | 1 | { I |
CLKQOUT low to ALE LtCLLH {9,10,11 | A1} | -20 | +25 | ns
high I | | 1 | |
| I | ! | ! [
T I T I | T I
ALE/ADV low to CLKOUT It icH | 19,10,11 | A1l lItgsc Itos¢ | ns
high I | | | | | 1
| | | I | _-25 | +45 |
| | ] | I | I
ALE/ADY high g}me }tLHLL i :9.10:11 I AN }tosc :tosc = ns
I | | | 1 -30 | +35 |
I | | | I 9 1 9/ 1
| | ! | | - - 1
: |I Ir9 10,11 : AN : : :
Address setup to end t ,10, tosc ns
of ALE/ADV 7/ | AVLL I | | ] 03 | |
1 | I I I -50 | |
| | | | | | I
RD or WR low to ItpLaz | 19,10,11 | AN | 1 25 | ns
address float 10/ | | | | I | |
I | | | | ] |
See footnotes at end of table.
STANDARDIZED S'XE
MILITARY DRAWING >962-86809
DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL SHEET
DAYTON, OHIO 45444 7

DESC FORM 193A
SEP 87

Powered by I Cminer.com El ectroni c-Li brary Service CopyR ght 2003

W U. 8. GOVERNMENT PRINTING OFFICE: 1908—549-904




TABLE 1. Electrical performance characteristics - Continued.
| | 1 I 1 1
| | JConditions 1/ | | | Limits | Unit
Test ISymbol | -55°C < T < +125°C |Group A |Device | |
| R/ C = VFD =5V +£10% | sub- | type } l |
| | ss = ANGND = O V Igroups | | Min | Max |
| | Fgsc = 6.0 to 12 MHz ! | | | |
| | unless otherwise specified | [ [ 1 |
[ [ | | ] I |
End of ALE/ADV to It  |See figure 5 19,10,11 | A1l |tgse | | ns
RD or WR active |fosc = 10 MHz | | | | |
| | I | -40 | |
Add hold af —Ir II l|9 10,11 } All 1I { :
ress hold after tLLax »10, tosc ns
end of ALE/ADV 10/ | | I I I | |
! ] | | | -40 | |
— T | T l l | 1
WR pulse width }tmm { ||9.10.11 } AN ||3tosc { } ns
i | | | ] -35 | |
l| |r9 10,11 { Al 'I3t0 } ‘I
Output data valid VWH s sC ns
to end of WR/WRL/ ItQ | i T | | |
WRH | i | | | -60 | |
I | | | | | |
Output data hold t l| :91011‘”1 { } 1|
utput data ho WHQX »10, tosc ns
after WR/WRL/WRH ® o | | | | u
| | | | | -50 | !
| | T | T L I
End of WR/WRL/WRH to |tyny | 19,10,11 | A1 Itpsc | | ns
ALE/ADV high | I | | | | i
i | I ] I -75 | !
_ | 1 | 1 ] 1
RD pulse width ;tRLRH H :9,10,11 = All ||3tosc : : ns
| | I | -30 | |
| I ] T | T
End of RD to ALE/ADV [tpyn | 19,10,11 | A1 |3tgsc | | ns
high I I | | I | |
| { | | | -45 | ]
CLOCKOUT 1 to ALE/ I|1:c Il {9 10,11 'l All llto l|1’-() :
ow to LLL ’ ’ SC SC ns
ROV low ! | | | | | |
| | | | | -40 | *+35 |
] I ] ] I ] |
RD high to INST, BHE,|tgupx ! {9,10,11 | A11  {tpsc Itosc | ns
AD8-15 inactive I | | | I ! !
| | | I | _-25 1 *30 |
- - — o | M1 Jaw o |
high to INST, BHE,|tynpx 9,10,11 | AN c tosc ns
AD8-15 inactive | | | | ItOS | ]
I | | | | -50 | +100 |
See footnotes at end of table.
STANDARDIZED S'XE
5962-86809
MILITARY DRAWING
DEFENSE ELECTRONICS SUPPLY CENTER - REVISION LEVEL SHEET
DAYTON, OHIO 45444 N 8
Dggg i8:(7)RM 193A # U. 8. GOVERNMENT PRINTING OFFICE: 1088—549-004

Powered by I Cminer.com El ectroni c-Li brary Service CopyR ght 2003



TABLE 1. Electrical performance characteristics - Continued.

| 1 | !
‘ l Londitions 1 | | | Limits | Unig
Test jSymbol | -55C < Tc < +125°C |Group A IDevice | |
| | Vec = Vpp = 5V 1108 | sub- | type | T l
| | ss = ANGND = O V | groups I Min | Max |
| | Fpsc = 6.0 to 12 MHz | | | |
| | unless otherwise specified | | |
— T T T T T
RC, WRH Tow to WRL |ty py [See figure § 19,10,11 | A1l l2tgse l2tgsc | ns
WRH high [fosc = 10 MHz | | | | |
| | | -35 +40 |
| | I | T
ALE/RDV Tow to WRL, ltwL | 19,10,11 | A1 [2tgsc l2tosc | ns
WRH low | | | i |
| | | | -30 +55 |
0 11 to | { 19,10, | AN | { l
utput data valid to |tquyuL »10, tosc ns
, WRH 1low ‘ ¢ | | | i ]
] | | I -60 | |
| T T 7 T T |
Serial port clock JtxLxL Serial port shift register [9,10,11 | Al1 |Btgpsc | | ns
period ‘ mode, see figure 5 : } : ] :
| 1} | | {
Serial port clock Itxexn | 19,10,11 | A1l |4tgsc l4tgsc | ns
falling edge to ] ] | | ] | |
rising edge Il | % | -50 | +50 I
0 d I| 9,10,11 ‘ Al 3 }
utput data setup YXH tosc ns
to clock rising ItQ B
edge | |
! | |
Output data hold It 9,10,11 | AN 12tg =
utput data ho XHOX »10, SC ns
after clock rising | HQ | | | |
edge I || -50 | :
N |r | }; 10,11 ]l AN |r 2 }
ext output data t »10, C ns
valid after clock | XHQV | i | ! | *0s |
rising edge | ] ] | | +50 |
| | | i i
I { | ‘9 10,11 ‘ Al l|2 | 1|
nput data setup tDVYXH ,10, tosc ns
to clock rising | ] | | | | |
edge | | ] | +200 | |
| | | | |
| I 1 ] I
Input data hold | txHDX i9,10,11 | AV | o | | ns
after clock rising | | | | | |
edge | | | | | ] [
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| I [ | 1 |
| | Conditions 1 : : : Limits ! Uniy
Test | Symbol -65°C < Tc < +125°¢C Group A |Device |
| Vee = VBB =5V £10% | sub~ | type | 1 |
| gss = ANGND = O V Igroups | | Min | Max |
| | Fosc = 6.0 to 12 MHz ! | | | |
| | unless otherwise specified | } ] |
I I | I ] |
Last clock rising to ItxhQz Serial port shift register |9,10,11 AN | 5tgsc | ns
output float I mode, see figure 5 = l :
| 1 |1} | I
Oscillator frequency |1/tgLoL lExternal clock drive, 19,10,11 All | 6 12 | MHZ
| see figure 5 | | | | 1
| | | | |
I | | 1 !
High time Ito“ox l ‘9,10.11 ! ANl : 25 } ; ns
| I | |
Low time toL ox 9,10,11 | AN = 25 II } ns
| I |
Rise time toLoH 9,10,11 AN = : 15 = ns
| ! ]
Fall time toHoL 9,10,11 Al } : 15 { ns
1 I I |
Resolution See figure 5 19,10,11 | AN 11024 | 1024 |level
:vREF =5V +10% |_10 10 Ibits
| {
Absolute error | 18,10,11 | A1V | 0O *4 {LSBS
: |
|
Non-lineraity | | 19,10,11 | AWl | O ] =24 }LSBS
|
| ]
Differential non- | 9,10,11 All 0 22 ILSBS
1inearity | | |
| I [
Channel to channel | 9,10,11 AN 0 %] [LSBS
matching | ]
] I
Off isolation |See figure 5 9,10,11 | AN | -60 | | dB
11/ 127 13/ | | | | | | |
| | ! | | ] ]
See footnotes on next page.
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1/ Case temperatures are instant on.
2/ VRer = Ypp = VEp = 5 ¥ #10%.

3/ Quasi-bidirectional pins fnclude those on P1, for P2.6 and P2.7, Standard output pins include

TXD, RXD (mode O only), PWM and HSO pins. Bus/Control pins include CLKOUT, ALE, BHE, RD WR
INST, and ADO-15.

4/ Maximug zgrcent per pin must be externally Timited to the following value 1f Vg 1s held
above 0. .

IgL on quasi-bidirectional pins and Ports 3 and 4 when used as ports: 4.0 mA.
IoL on standard output pins and RESET: 8.0 mA.
IgL on Bus/Control pins: 2.0 mA.

5/ During normal (non-transient) operation the following 1imits apply:
Total IpL on gort 1 must not exceed 8.0 mA,
Total Ig on P2.0, P2.6, RESET and all HSO pins must not exceed 15 mA.
Total IgL on port 3 must not exceed 10 mA.
Total Ig_ on P2.5, P2.7, and port 4 must not exceed 20 mA.

6/ 1Ig on HSO.X (X =0, 4, 5) = 1.6 mA @ 0.5 V.
7/ The term "Address Valid" applies to ADO-15, BHE and INST.

8/ CLKOUT is directly generated as a divide by 3 of the oscillator. The period will be 3tgsc
#10 ns if tpgc 1s constant and the rise and fail times on XTAL1 are less than 10 ns.

9/ Max spec applies only to ALE. Min spec applies to both ALE and ADV.

10/ The term "Address" in this definitfon appiies to ADO-7 for 8-bit cycles, and ADO-15 for 16-bit
cycles.

11/ These values are not tested in production and are based on theoretical estimates and
laboratory tests.

12/ DC to 100 khHz.

13/ Multiplexer Break - Before - Make Guaranteed.

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 6.4. The certificate of compliance
submitted to DESC-ECS prior to 11st1n? as an approved source of supply shall state that the

r

:anu{acturer's product meets the requirements of MIL-STD-883 (see 3.1 herein) and the requirements
erein.

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 MNotification of change. MNotification of change to DESC-ECS shall be requfred in accordance
with MIL-STD-BB3 (ske 371 herein).

3.8 Verification and review. DESC, DESC's agent, and the acquiring activity retain the option to
review the manufacturer's facflity and applicable required documentation. Offshore documentation
shall be made available onshore at the option of the reviewer.
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| Dimensions |
| !
{ | { |
} Inches { Millimeters =
| | { | |
: Symbo1l | Min l Max Min | Max |
| |
] | ! i
I A I .090: 195 | 2,25 : 3.68 {
] [ T
B .016 { ,020 | 0.41 0.51
{
By 1/ l .040 | .060 | 1.02 1.52
{ | | i
| Bp 1/ 1 .030| .040 | 0.76 { 1.02
% |
B3 1/ 1 .005 .020 | 0.13 0.51
c .008 .012 | 0.20 0.31
| | | |
| { K | |
D 1.640 : 1.870 %41.66 { 47.50 :
T ] T ™ T
} Dy .935 i .970 %23.75 = 24.64
' |
| Do .800 BSC lI 20.32 BSC
| |
1 el = .050 BSC 1.27 BSC
| | ] I
i L 1 .375 .450 | 9.53 : 11.43
|
[ ] [
I L .040 } .060 1.02 II 1.52
[ |
{ N | 68 | 68
l |
[ S | .066 } .087 | 1.68 2.21
|
| |
| Sy ! .050 | | 1.27 | |
| | | | I |
1/ These are typical values.
FIGURE 1. Case outline Y - Continued.
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Case Y
NONS ™
SosS9og £ B
Q;E:E:\\El;; w«au58 <
NN =D 4 10X+
L8550, 8uRaS0oy,
9 87 6 5 4 64
ACHS/PO.ST———Jlw0 uMBER | 80 [(L——1 ADO/P3.0
ACH4/PO. 4 ——J]n Q s [T.—_——— AD1/P3.1
ANGND T ] |12 se[LL—— AD2/P3.2
Vaep C——T i3 s7[L— AD3/P3.3
Vpp C——T]4 s6[L———1 AD4/P3.4
EXTINT/P2.2C—/—1]8 ss [L———3 ADS/P3.5
AESET sa[L— AD6/P3.6
Rxp/P2.1 ——— s3(TL—3 aD7/P3.7
TXD/P2.0 C—— 1| s2{ [ ADB/P4.0
P1.OC———J9 si [T —— ap9/P4.1
P1.1C—1]20 sofC —— 1 AD10/P4.2
Pr.2aC—TJ]2 49 L1 AD11/P4.3
P1.3 22 a8[T —— AD12/P4. 4
P1.4C—T])23 47[L "1 AD13/P4.5
HSI.oC———J]24 4¢[ T ——1 AD14/P4.6
HSI.1 C——7J]les 48[ ——1 ADAS/P4.7
HS0.4/HSI.2C———T}26 4 T——1 T2CLK/P2.3
34 38 40 4
’iriﬂiJililili'iliril|Ii|i!ili:i
C e e LB TREE
GggIIacgyg T agT ey
A p- 3 [TUN
n 3=E§|J:¢ﬂ
. a. o O
o Y
wn —
b o
FIGURE 2. Terminal connections.
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| | ] 1
| case Z Case Y Description | Case Z Case Y Description | Case Z Case Y Description |
1 | { |
| 1 9 ACH7/P0.7 | 24 54 AD6/P3.6 | 47 31 P1.6 |
| 2 8 ACH6/P0 .6 | 25 53 AD7/P3.7 | 48 30 PL.5 i
} 3 7 ACH2/P0.2 | 26 52 AD8/P4.0 | 49 29 HSO0.1 |
| 4 6 ACHO/P0.0 | 27 51 AD9/P4.1 | 50 28 KS0.0 I
I 5 ACH1/PO.1 | 28 50 ADlO/P4.2 | 51 27 HSO0.5/KSI.3 |
| 6 4 ACH3/P0.3 | 29 49 AD11/P4.,3 | 52 26 HSO.4/HS1.2 |
| 7 3 NMI | 30 48 AD12/P4.4 | 53 25 HSI.1 |
] 8 2 EA | 31 47 AD13/P4.5 | 54 24 HSI.0 |
| 9 1 Vee | 32 46 AD14/P4.6 | 55 23 P1.4 |
I 10 68 v I 33 45 AD15/P4.7 | 56 22 P1.3 |
| 11 67 X?ﬁLl | 34 44 T2CLK/P2.3 | 57 21 Pl1.2 |
| 12 66 XTAL2 | 35 43 READY | 58 20 P1.1 |
i 13 65 CLKOUT | 36 42 T2RST/P2.4 | 59 19 Pl1.0 |
| 14 64 BUSWIDTH | 37 41  BHE/WRA . | 60 18  TXD/P2.0 |
|} 15 63 INST | 38 40 WR/HRL | 61 17 RXD/P2.1 |
| 16 62 ALE/ADV | 39 39 PHM/P2.5 | 62 16 RESET |
| 17 61 RD | 40 38 pP2.7 | 63 15 EXTINT/P2.2 |
| 18 . 60 ADO/P3.0 | 41 37 Ypp | 64 14 Vpp |
| 19 59 AD1/P3.1 | 42 36 v | 65 13 ] |
I 20 58 AD2/P3.2 | 43 35 H§8.3 | 66 12 AﬁEﬁD |
| 21 57 AD3/P3.3 | 44 34 HS0.2 | 67 11 ACH4/P0.4 |
| 22 56 AD4/P3.4 | 45 33 P2.6 | 68 10 ACH5/P0.5 |
| 23 55 AD5/P3.5 | 46 32 Pl1.7 | |
FIGURE 2. Terminal connections - Continued.
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Case Z
m
o 0 =)
[92] o w
I
B -t [42] % o«
s g © © o F =
0 ol
T = g & T g w g
. . Te) ~ . ™~ [44]
o 3 . . 3 tg o @ 95
r
@ @GS O &S
HSO0.4/HSI.2 HSI.1 6 63 O @ @ B @ P DB T2RST/P2.4 T2CLK/P2.3
HSI.O P1.4 | 69 & @ @ | AD15/P4.7 AD14/PA.6
P1.3 P1.2 6 6 & & AD13/P4.5 AD12/P4.4
. . 5 1/P4.3 AD10/P4.2
P1.1 P1.0 | 6@ (9 ToP VIEW @ @ | aD11/
TXD/P2.0 AXD/P2.1 | €O €D €@ @ | AD9/P4.1 ADB/P4.0
RESET EXTINT/P2.2 | 6@ & @ & | AD7/P3.7 ADB/P3.6
v
po YREF | @ © @ | ap5/P3.5 AD4/P3.4
ANGND ACH4/P0.4| €3 @) € @& | AD3/P3.3 AD2/P3.2
ACH5/P0.5 ANCHE/PO.6| & @ @ (© ® @ | ADO/P3.0 AD4/P3.1
_)\(D ONONUNONONEGECON®,
PIN | T w o
MARK @ e T3 8 Y 5 I 4
8 o 8 —- ;j — o
~ & ~N =z Q@ X 3) 5 3
0 o 9 =z O 2 Z 5
I r X > - m M by
Q o @ =
< < S e Q
~ YRR < 3 e
. . ¥
o (=} o 3
S ®
=T ¥ z
2 2 =
FIGURE 2. Terminal connections - Continued.
STANDARDIZED SKE 5962-86809
MILITARY DRAWING
DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL SHEET
DAYTON, OHIO 45444 16

DESC FORM 193A
SEP 87

Powered by I Cminer.com El ectroni c-Li brary Service CopyR ght 2003

& U. 8. GOVERNMENT PRINTING OFFICE: 1908-—550-547

%



Case Z

> ™|
o .
W 0 <
. 8 ™ « 8
§ o E 3 2 8 3
e |g&d & * & g = %
= >

G o~ T w9 .
8§ 1 = -
FlEa 22 33 2 ¢

-

G O® ® @ G & @ @ &

T2CLK/P2.3 T2RST/P2.4| &3 & G @ @ @ G @ 6 ) & |HSI.1 HSO0.4/HSI.2
AD14/P4.6 AD15/P4a.7 | & & 6 & |P1.4 HSI.O
AD12/P4.4 AD13/P4.5| 69 @D 6 & |p1.2 pP1.3
AD10/P4.2 AD11/P4.3| 63 € BOT TOM 6 & |P1.0P1.1

VIEW
ADB/P4.0 ADS/P4.1| @9 &I 6D 69 |RXD/P2.1 TXD/P2.0
AD6/P3.6 AD7/P3.7| @ &9 €@ @ |EXTINT/P2.2 RESET
AD4/P3.4 AD5/P3.5 | @ @& ® & |Vper Veo
AD2/P3.2 AD3/P3.3 | & &) € @ | ACH4/P0.4 ANGND
AD1/P3.1 ADO/P3.0 ® ® ® €® @® @ @ | AcH6/P0.6 ACHS/PO.5
CEONECNONORONONRCHNO, &
\.
o w T o 0 < M o PIN | MARK
o) < OO < > o o _O
0. — - - a a
~ | > Q = N ~N N
o w w o P m o w
a z 2 ~ > = I o o8
<g = - Q (8] Q
L < « <L
o - -
[a 8y 2 > L] [qV] ~
o . o :
¥ o - 0
- o a o
Q ~ ~N N
r £k
Q2 2 %
FIGUER 2. Terminal connections - Continued.
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POWER FREQUENCY
VREF ANGND DOWN REFERENCE

r=-f-—pr-———-—==- e =
8k BYTE I
ON-CHIP ,
EPROM |
|
A/D l
CONVERTER| [ ____ T i |
7 i \ coNTROL
| 232 } C“gﬁ'}”gg&_m@ SIGNALS
S/ H e Il ~ BYTE | I
REGISTER| | ALU || |TIMER | !
WATCHDOG
? TIMER |, FILE { TIMER 2| 46 | PORT 3
| ,

DATA

|

|

I

|

|

|

|

|

|

|

' |
Dlmox[] & L _ & — % 1
{ v , 6 n/ ADDR
|

|

!

|

|

f

|

!

|

|

|

7/
l ‘ : ': BUS
PULSE BAUD l
IDTH| |SERIAL HIGH | PORT 4
wIDT PORT RATE
MOD. GEN. SPEED |
1/0 {
| |
P2 MULTIPLEXER |
@ 1 l |
o < L d s {F_ ________ J
L_J “\/L
PORT O PORT I PORT 2 HS!| HSO
ALT FUNCTION
FIGURE 3. Functional block diagram.
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T T T T I T
] Mnemonic |Oper-| Operation (Note 1) | Flags | Notes |
| lands | T T T T T 7T I
| ] | Il Z NI C |V {VT| ST |
I ] I T T, 17,1, Ta T 1 T
| ADD/ADDB | 2 |D@—D*A Wy w4 |
[ | | I [ I | | ] | T
[ADD/ADDB |I 3 %D‘—B . A ll»/ =\/ :»/ II\/ :f b - | I
I | | T
| ADDC /ADDCB | 2 |De=D+A+cC v W |
[ ! | | ] ] | | | ] T
| SUB/SUBB | 2 Ine=D - A Vo o W A |
T [ I T, T, T, T, Ta T 1 T
| SUB/SUBB | 3 |p€8 - A Wiy W i |
] ] I i ] | | [ ] [ T
| SUBC /SUBCB |l 2 }D«D-A+c_1 }* II»/ }x/ i\/ %+ |- I
I [ ! T
|CMP /CMPB | 2 Ip- A Vo W Y |
I | [ | | I | T T? | T
IMUL /MULY | 2 ID, D+ 24—D*A -t - ) -1-1-1"1 2 |
I | | | I I | | I? | T
[MUL /MULU | 3 |D, D+ 24— B*p -} -l -1 -t-1"7] 2 [
] | ] I ] ] [ I? | T
|MULB/MULUB | 2 |D, D+ 14— p*a F- -0 -t1-1-1%7 3 [
| [ | [ [ | [T l? ] [
[MULB/MULUB | 3 [D, D+ 14— p¥p -1 -1-4-1-11"1 3 |
| I | | | [ | | ] ] T
{DIVY l2|4—(DD+2)/AD+2<—I-I-I-I\/Ifl-l 2 |
I | | remainder| | | | | | | J
T T T T T T T T 1 T
|DIVUB | 2 D€ (D, D+*1)/A,D+]1 44— | - | - | - | l*l-l 3 |
| | | remainder| [ I A | |
I ] I T 1 ] I? [ | ] T
D1V | 2 lD4—(D, D+ 2)/A, D+294— | - |- |17 4| _| |
| } I remainder| | | I | | | I
] ] I ] | | | | | ] |
[DIVB | 2 [D€=(D, D+ 1)/A, D+ 19— | _|_ |- |7 |4 _ |
! I f remainder | | | | | J | |
| | ] | | | ] [ [ | T
| AND/ANDB | 2 |D4— D and A I l\/ o100 -] -1| |
T T I T, T T T T 1 T
| AND/ANDB | 3 |D€—B and A VoV o100 -1-1 |
] I [ l\/ r\/ | [ I ] | T
|OR/ORB | 2 |D#4—D or A | | Jotol -1 -| |
T [ T [/ l‘/ T T T 1 T
| XOR/ XORB | 2 |D4— D (excl. or) A [ V2 o N I T A |
] [ I | [ ] | [ [ [ T
ILD/LDB | 2 |D®—A F- -1 - [ -1 - |
] [ | | | I | I | [ I
[ST/STB | 2 |A4—D -l -t -1 -1-1-1 i
| | [ I | | I | [ | T
|LDBSE | 2 |D€—A; D+ 14— SIGN(A) L - -1 -1 -t-1-1 3,4 |
| | ] T I ] T I ] I T
[LDBZE | 2 |De—A; D+ 14— ¢ I - -1 -1 -1-1-1 3,4 {
FIGURE 4. Instruction summary.
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I [ T | | T
! Mnemonic |Oper-| Operation (Note 1) | Flags | Notes |
| |ands | ] ] | | ] T |
| [ | 21 N]CIl VI VTl ST |
] | | | { | | I | I T
{JINV | 1 |Jump ifV =0 |-l -1-1t-1l-i-1 5 |
T | | I I I i 1 | | T
[IVT [ 1 |Jump if VT = 1; Clear VT - -l -0-101-1 5 |
] | I T I ] | ] | [
FINVT | 1 [|Jump if VT = 0; Clear VT -l -1 -1-101]-1 5 |
| ] | [ | | I | | | T
|JST I 1 |Jump if ST =1 -1 -i-1-1-1-1 5 I
| ! [ | | [ | ! [ { I
|INST | 1 |Jump if ST =0 | -1 -1T-1-1-1-1 5 |
| I | I i ] | | | { T
|JBS | 3 [Jump if Specified Bit = 1 [ -1 -1-1-1-1-1 5,6 |
] | [ ] I | | | | ] T
|JBC | 3 |Jdump if Specified Bit = 0 Ped -l -1 -1-1-1 56 |
[ I | I [ | [ [ ! I |
{DJINZ ] 1 |D€D - 1; if D£ O then | ] | ! I [ | |
] | |PC @—PD + B-bit offset f -1 -1-t-1t-}1-1 5 |
I I [ i | | | | [ T T
|DEC/DECB | 1 204—0 S 1 II\/ 1\/ FREVEEIT |
I [ T, T, Ta T 1 T
INEG/NEGB | 1 |p€—0-D |l\/ II\/ l[\/ i\/ Irf ll . ll +
I [ I
| INC/INCB | 1 peD+1 Vo v W 4 |
I I I I T, T T T T 1 T
[EXT | 1 [D4=D; D+ 24—Sign (D) W Y ioloi-1-1 2 |
I | I | T [ | I | | T
[EXTB | 1 |De—D; D+ 14— Sign (D) W o lolol oo 3
[ ] ! ] | ] | ] | I [
INOT/NOTB | 1 |p<—Logical Not (D) VoY lodod - - |
T I I T T 17T 71T T 71 T
|CLR/CLRB | 1 D@0 f11o0lo0lo0]-1-] I
] ] ] ! | | | ] I ] T
| SHL/SHLB/SHLL | 2 |C4—msb ~a--- Isb 4— O I‘/ |7 l\/ I\/ If -1 7 I
[ I ] I [ | [ ] | | T
| SHR/SHRB/SHRL | 2 |0 msb ---- Isb ~» C l\/ |7 I\/ o - I\/ {7 |
] I ] 1 | | I | /] |
| SHRA/SHRAB/ SHRAL | 2 |msb—# msb ----- Isb— C I\/ I\/ I‘/ 1 0] - I\/ | 7 ]
| [ | ] | ] | | | ] T
| SETC [ 0 Ce—1 f- -1 -1 -] -] |
| | | ] [ | | | ] | |
| CLRC i 0 |C4—Q b -1 =101l <1-1-1 |
| T | I | I ] ] I | T
[CLRVT | 0 |VI€— 0 -1 -1 -1-101-1 |
| [ | | I I ] I ] I I
|RST | 0 |PC<— 208CH lolojoloto] o] 8 )
I I I ] I T T ] ] | T
[D] | 0 |IDisable all interrupts {I€—0) | - | - | - | - | - | - | |
] | I | | | 1 { | | T
[EI | 0 |Enable all interrupts (1= 1) | - | - | - | - | - | - | |
FIGURE 4. Instruction summary - Continued,
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| I [ | ] T
| Mnenionic [Oper-| Operation (Note 1) | Flags | Notes |
i fands | T T T T T 71 |
| | | ' Z]I N C| V] VT ST} |
| | T | R (N R AN A T
{PUSH | 1 |Sp4—sSp - 2; {(SP)¥— A - b=t - -0 -1-1 |
I ] I ] ] | [ | | [ T
I POP | 1 |AG (SP); SP€— SP + 2 -l -1 -1 -1-1-1 |
[ | ] 1T 1T T T T 1 T
| PUSHF | 0 |SP4—Sp . 2; (SP)4— PSk; folololofo}o] [
| | | PSW €— D0O00H I1€¢—0 | | t | I I | J
{ | | T T ] I | { ] T
| POPF | 0 IPswe—(sp); spe—sp +2; 1 @« VIV [V |V |V IV IV | |
I I I F T 1T T T T 1 |
| SIMP | 1 |PC€—PC + 11-bit offset P - - -1 -1-1 5 |
] [ | | | T | | | T
| LIMP | 1 |pC4¥—pPC + 16-bit offset -1 -1-1t-1-1-1 5 I
| | [ i ! | | | | T
|BR {indirect) | 1 |pC4— (A) P -t -0 -1-1-1-1 [
| | ! 1 I | | | 1
| SCALL | 1 |SP€—Sp - 2; (SP)€— PC; [ -1 -1-1 1 -1 5 |
| | |PC 4—pC + 11-bit offset e J
I | | | T T 1 P | I
JLCALL | 1 |SP€—SP - 2; (SP)4— pC; -l -0 - | -1 5 |
| | |PC 4—PC + 16-bit offset | | | | | | | |
T ] I | I I I I ] I T
IRET | 0 |PC4—(SPp);, SP#—Sp + 2 F -0 -0 -1 -1-1-1 |
| | I | T I | T T
|d (conditional) | 1 |PC4—PpPC + 8-bit offset b -1 -1-1~-}1-1-1 5 |
I | | (if taken) | | | ] | | | |
| ] ] I | | | | ] ! T
1JC | 1 [Jdump ifC =1 b -l -1 -1-1-1-1 5 |
] | | | | I ] | | ! T
[INC I 1 |Jump ifC =0 f -l -1-1-f-1-1 5 |
I | | I | | ] ] | | T
IJE | 1 jJump if Z =1 l-1-1-1t-1-1-15 |
I ] I T T 1T 1T 1T 1 I
| INE | 1 |dump ifZ =0 -t -01-1~-fi-1-1 5 |
I I I 17 1T T T T 1 T
|JGE | 1 |Jump ifN=0 -l -0 -1-}4-1-1 5 J
[ I ] ] I i ] { [ T
LT | 1 Jdump if N = 1 Il -1-1-1-3J-1-1 5 !
| I i I ] | I ] I T T
[JGT | 1 |Jump ifN=0andZ =0 -l -1-t-1-1-1 5 I
] ] 1 1 1 T T 1 ]
JJLE | 1 |Jump ifN=1oriZ-=-1 | -l -1-1-1-1-15 |
T | ] | | | I [ | I T
|JH | 1 [Jump ifC=1andZ-= b~ -]l -1-1-1-1 5 |
[ ] I i | | | ] | | i
| INH i 1 |Jump ifC=00rz=1 | -t-1~1-1-1-1 5 |
I I I 1T T T T T 1 i
1Jv | 1 |Jdump ifV =1 b -l -1 -1-1-1-1 5 |
FIGURE 4. Instruction summary - Continued.
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[

]

I | ]

| Mnemonic |Oper-| Operation (Note 1) | Flags | Notes |

| lands | ' T T T 1 I |

I ] | lZ N CL Y] VT ST |

| | | | | | | l T
INOP | 0 |[PC—PC +1 | -1 -1 -1-1-1-1 |

I I [ T T T T 1T 71T 1 T
[SKIP | 0 |PC4—pC + 2 f -l -1 -1-1=-1-1 |

| | 1T T 17 1T T 1 T
INORML | 2 |Left shift till msb = 1; IV/ Iv/ 1ol -1 -1-1 7 |

[ | D €4— shift count v v r |

[ | | i 1 | { ] { T
| TRAP } 0 |SP4—SP - 2; (SP)4— PC I-I—:-}-i-{-i 9 ’

|PC <4—(2010H)

1.

o~ AW

(Y]

done.
type.

If the mnemonic ends in "B", a byte operation is performed, otherwise a word operation is

Operands D, B, and A must conform to the alignment rules for the required operand
D and B are locations in the Register File; A can be located anywhere in memory.

D, D + 2 are consecutive WORDS in memory; D is DOUBLE-WORD aligned.

D, D + 1 are consecutive BYTES in memory; D is WORD aligned.

Changes a byte to a word.

Offset is a 2's complement number.

Specified bit is one of the 2048 bits in the register file.

The "L" (Long) suffix indicates double-word operation.

Initiates a Reset by pulling RESET low. Software should re-initialize all the necessary

registers with code starting at 2080H.

The assembler will not accept this mnemonic.

FIGURE 4. Instruction summary - Continued.
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, ~» LLLCH [

CLOCKOUT /| / N _/ N\ /

Tl t
CHCL |- — I<—tCLYX

(3) tCLLH —pitee et — L LYV—9{ LYLYH |t

e e—— L] YH —] - —c—— - — ——
ALE, ADV / . e AN
. —— A
LLHLLe— LLLRL je— — o 'RHLH |
o——— LRLRH —————

’R‘b AY
—-—-’4 tAVLL pg— / \\_ _____

t
':_t—R—AtZRLDV —] —— ] RHDX
—={t LAX fee AL — | |=trHDZ

/ - T T T ™/

A0 ————| ADOR oUT N DATA IN ¢ )
- ! _A‘—t?k\fgv ——:t__—(——twm_ﬁ ‘;———_ T
" LLLHL= =" tHL HH -]

—_— ————

_ — — -\
WR, WRL, WRH — taviLL =t 4) (2) —o— / \

— tLLRL et — t |
et QV H L—o] = "WHQX}=—

AD ADOR OUT DATA OUT )

t ‘
LLAX tovwH— |, .t trusx

BHE, INST VALID X

— e tAVLL b= fe——— twiwH —:ﬂtwuax .

(1) ————————-
ADB-15 VALID .

(1) 8-bit bus only.

(2) 8-bit bus; or when write strobe mode selected.
(3) When ADV selected.

(4) 8 or 16-bit bus and write mode not selected.

FIGURE 5. Switching test circuit and waveforms.
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External clock drive waveforms

t
I'* oHoX "‘ "* OLOH ’1"- L oHoL
T TN e

2.5V I‘OtOLox 2.5 V X

2.

A.C. testing input, output waveform
2.4V

2.0V

2.0V
o g y=>TEST POINTS <L "¢ VK

A, C. TESTING INPUTS ARE DRIVEN AT 2.4 V FOR A LOGIC “1"
AND 0.45 V FOR A LOGIC "0". TIMING MEASUREMENTS ARE MADE
AT 2.0 V FOR A LOGIC "1" AND 0.8 V FOR A LOGIC"0".

0.45 Vv

Float waveform

VLOAD+0.15 v Vou~0.15 Vv

TIMING REFERENCE
VLoAD ‘—{ Pe—u POINTS <

VLOAD—0.15 \%

V0L+0.15 v

FOR TIMING PURPOSES A PORT PIN IS NO LONGER FLOATING
WHEN A 100 mV CHANGE FROM LOAD VOLTAGE OCCURS, AND
BEGINS TO FLOAT WHEN A 100 mV CHANGE FAOM THE LOADED
Von/VoL LEVEL OCCURS Igy/Ig. > 15 mA.

Output load circuit

ouT

CL

i

CL = BOpF UNLESS OTHERWISE SPECIFIED.

FIGURE 5. Switching test circuit and waveforms - Continued.
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3.9 Processing EPROMS. A1l testing requirements and quality assurance provisions herein shall be
satisfied by the manufacturer prior to delivery.

3.9.1 Erasure of EPROMS. When specified, devices shall be erased in accordance with the
procedures and characteristics specified in 4.4,

3.9.2 Programmability of EPROMS. When specified, devices shall be programmed to the specified
pattern using the procedures and characteristics specified in 4.5 and table III.

3.9.3 Verification of erasure of programmability of EPROMS. When specified, devices shall be
verified as either programmed to the specified pattern or erased. As a minimum, verification shall
consist of performing a functional test (subgroup 7) to verify that all bits are in the proper
state. Any bit that does not verify to be in the proper state shall constitute a device failure,
and shall be removed from the lot.

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in accordance with
section 4 of MIL-M-38510 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
d on a]i

conducte 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 C or D using the circuit submitted with the certificate of compliance
(see 3.5 herein).

(2) Tp = +125°C, minimum. 1

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,

€. A data retention stress test shall be included as part of the screening procedure and shall
consist of the following steps:

(1) Program greater than 95 percent of the bit locations, including the slowest

programming cell (see 3.9.2). The remaining cells shall provide a worst case speed
pattern.

(2) Bake, unbiased, for 72 hours at +140°C to screen for data retention lTifetime.

(3) Perform a margin test using Vy = *+5.9 V at +125°C using loose timing (i.e., Tacc >
1 us).

(4) Perform dynamic burn-in (see 4.2a).

(5) Margin at Vy = 5.9 V, at +25°C.

(6) Perform electrical tests (see 4.2b).

(7) Erase (see 3.9.1), except devices submitted for groups A, B, C, and D testing.

(8) Verify erasure (see 3.9.3).
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TABLE II. Electrical test requirements.

MIL-STD-883 test requirements Subgroups
(per method

5005, table I)

Interim electrical parameters
(method 5004)

1*,2;3;7*)819!
(method 5004) 10,11
Group A test requirements 1,2,3,4,7,8,9,
(method 5005) 10,11

Groups C and D end-point
electrical parameters

i
|
|
|
I
|
|
1
Final electrical test parameters ‘
T
{
|
|
|
{method 5005) |

e e e e e o e e ] e — ] ————_——

*

PDA applies to subgroups 1 and 7.

4.3 Quality 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 additional
criteria shall apply.

4.3.1 Group A inspection.

a. Tests shall be as specified in table II herein,
b. Subgroups 5 and 6 in table I, method 5005 of MIL-STD-883 shall be omitted.
€. Subgroup 4 (Cg measurement) shall be measured only for the initial test and after process

or design changes which may affect input capacitance. A minimum sample size of 5 devices
with zero rejects shall be required.

d. A1l devices selected for testing shall have the EPROM programmed with a checkerboard

pattern or equivalent. After completion of all testing, the devices shall be erased and
verified (except devices submitted for groups C and D testing).

e. Subgroups 7 and 8 shall consist of verifying the EPROM pattern specified and the
instruction set.

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 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 permitted by method 1005 of MIL-STD-883.

(4) A1l devices selected for testing shall be programmed with a checkerboard pattern or
equivalent. After completion of all testing, the devices shall be erased and verified.
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TABLE III. Electrical programming characteristics.
] | | Limits !
Parameter 1 Symbol : Conditions } | Unit
| !
I % = Min [ Max |
I I
Address/command valid to [tpy | Vpp = 12,75 V £.25 V, | 0 | }
PALE 1ow B AN TR e | I | 0SC
I | Fosc = 6.0 MHz, | I I
A ) l [ C = 150 pF [ [ [
ddress/command hold after|t, | See figure 6 1/ ! 80 t
PALE low | LA ? - I | | fosc
| | ] |
Output ?g&a set up before !tDVPL ‘ 0 ’ tosc
Data hold after PROG | ; | | |
ata ho after t 80
falling $ PLDX I { { ‘tOSC
] | [ | | [
PALE pulse width ‘tLLLH || |I 180 } lltosc
] [ | ! | [
PROG pulse width ’tprH ‘ 250 | 100 us |tgsc
| | |14 tosc|
[ ! | I [
PALE high to PROG 1ow FtLwper | 250 I ’tOSC
- ——
: high to next PALE {tPHLL Il 600 Itosc
oW |
Data hold af PROG |r || |I ‘
ata hold after t 30 It
high | PRX I | 0S¢
| [ [ [ [
PROG high to PVER/PDO [t | [ 500 I [t
valid | PRVY I | I | 0s¢
[ | | [ |
PALE low to PVER/PDO ltiive | | 100 | [tosc
high | I | [ |
PROG Tow t ificati Ilt Il I 1 II I'
ow to verification 00 t
dump data valid | PLDY l I | | 0sC
| | [ !
RESET high to first PALE [tgy L | | 2000 I ltosc
1ow | | [ | |
| ] ) [
fo supply current Ipp | Vpp must be within 1 V of V¢ I [ 100 | mA
whenever programming) | ! wg11e Ve < 4.5V, Vp musi I | |
[ | not have a low 1mpedance path to ] T
Programming supply voItageinp { ground while Veo > 4.5 V., 1 12.75 %0.25 5 v
| l [ [
EA programming voltage VEA = i 11 £2,0 ‘ v
1/ For programming spec1f1cat10ns T 25°C £5°C, Vee = V = Vpg = 5.0 V #10%,
Vgg = ANGND = 0 V, and C| = of . €C = TREF = TRD
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waveform - EPROM programming
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_..l taviLL |¢_tLLAX —>‘

PORTS 3,4 _@DRESS /COMMAND

t
g———— CLLLH —'1
PALE

PROG

tLHPL

t—

*‘t tp DX
DATA

——'1 'fAVLL -t | ax | tpLoy —f=—

DATA VERIFY  \
PORTS 3,4 — COMMEAND )

tPHDX

/VERIFICATION BITS\,
\\ OR WORD DUMP /

DAYTON, OHIO 45444

LLLVH=— e L tpPHVV
PVER VALID VALID
PDO VALID VALID
FIGURE 6. Programming waveforms.
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4.4 Erasing procedure. The recommended erasure procedurs is exposure to ultraviolet 1ight (at
2537 Angstroms) to an integrated _dose of at least 15 W-s/cm®. Exposing the EPROM to an

ultraviolet lamp of 12,000 uw/cm2 rating for 20 to 30 minutes, at a distance of about 1 inch,
should be sufficient.

4.5 Programming procedures. The programming characteristics in table III and the following
procedures shall be used for programming the device:

a. Connect the device in the electrical configuration for programming. The waveforms and
programming characteristics of table III shall apply.

b. Initially and after each erasure, all bits are in the high "H" state. Information is
introduced by selectively programming “"L" into the desired bit locations. A programmed "L"
can be changed to an "H" by ultraviolet light erasure (see 4.4).

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 available for OEM application. When a military specification exists and the product covered
by this drawing has been qualified for listing on QPL-38510, 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.

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.

6.4 Pin descriptions.

I ! |
{ Symbo)l 1 Name and function ;
I I |
E Vee } Main supply voltage (5 V). ‘
! | T
| Vgg | Digital circuit ground (0 V). There are two Vgg pins, both of which must !
I | be connected. |
| [ |
I | I

Vpp | RAM standby supply voltage {5 V). This voltage must be present during |

| normal operation. In a Power Down condition {i.e, Vg drops to zero),
l | if RESET is activated before Vcg drops below spec and Vpp continues to )
| | be held with spec., the top 16 bytes in the Register File will retain their |
| | contents. must be held low during the Power Down and should not be |
} 1 brought high until V¢g is within spec and the oscillator has stabilized. 1
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Symbol

Name and function

VREF

Reference voltage to the A/D converter (5 V). Vpgp is also the supply

voltage to the analog portion of the A/D converter and the logic used to
read Port 0.

ANGND

Reference ground for the A/D converter. Must be held at nominally the
same potential as Vss.

Vpp

Programming voltage for the EPROM parts. It should be +12.75 V for
programming. This pin must be left floating in the application circuit.

XTAL1

Input of the oscillator inverter and of the terminal clock generator,

XTAL2

Output of the oscillator inverter.

CLKOUT

Output of the internal clock generator. The frequency of CLKOUT is 1/3 the
oscillator frequency. It has a 33% duty cycle.

Reset input to the chip, input low for at least 2 state times to reset the
chip. The subsequent low-to-high transition re-synchronizes CLKOUT and
commences a l0-state-time sequence in which the PSW is cleared, a byte read
from 2018H loads CCR, and a jump to location 2080H is executed. Input high
for normal operation. RESET has an internal pullup.

]

BUSWIDTH

Input for bus width selection. If CCR bit 1 is a 1, this pin selects the
bus width for the bus cycle in progress. If BUSWIDTH is a 1, a 16-bit bus
cycle occurs. If BUSWIPTH is an O an 8-bit cycle occurs. If CCR bit 1 is a
0, the bus is_always an 8-bit bus. This pin is the TEST pin on MBX97 parts.
Systems with TEST tied to Vog do not need to change, if this pin is left
unconnected, it will rise to Vgg.

NMI

A postive transition causes a vector to external memory location OOOOH.
External memory from OQH through OFFH is reserved for development systems.

INST

Output high during an external memory read indicates the read is an
instruction fetch. INST is valid throughout the bus cycle.

—_—————ee e —_—— e e e e e e ] —_—

Input for memory select (External Access). TA equal to a TTL-high causes
memory accesses to locations 2000H through 3FFFH to be directed to on-chip
ROM/EPROM. EA equal to a TTL-low causes accesses to these locations to be
directed to off-chip memory. TA - +12.5 V causes execution to begin in the
Programming Mode. has an internal pulldown, so it goes to O unless
driven otherwise. TFA is latched at reset.

]
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T

Symbol Name and function

ALE/ADV Address Latch Enable or Address Valid output, as selected by CCR, Both pin
options provide a Tatch to demultiplex the address from the address/data

bus cycle. ADV can be used as a chip select for external memory. ALE/ADV
is activated only during external memory accesses.

Read signal output to external memory. RD is activated only during external
memory reads.

Write and Write Low output to external memor as selected by the CCR, WR
will go low for every external write, while ER[ will go low only for external

writes where an even byte {s being written. WR/WRL is activated only during
external memory writes,

I
|
f
|
|
|
|
!
T
I
I
|
I
I
|
|

Bus High Enable or Write High output to external memory, as selected by the
CCR. BHE = 0 selects the bank of memory that is connected to the high byte
of the data bus. AO - 0 setects the bank of memory that is connected to the
low byte of the data bus. Thus accesses to a 16-bit wide memory can be to
the low byte only (A0 = 0, BHE = 1), to the high byte only (A0 = 1, BAF = 0),
or both bytes (A0 = 0, BHE = 0). If the WRH function is selected, the pin
will go low if the bus cycle is writing to an odd memory location.

is activated only during external memory writes.

—_——t ——

d_

READY Ready input to lengthen external memory cycles, for interfacing to slow or

dynamic memory, or for bus sharing. If the pin is high, CPU operation
continues in a normal manner. If the pin is low prior to the falling edge
of CLKOUT, the memory controller goes into a wait mode until the next
?ositive transition in CLKOUT occurs with READY high. The bus cycle can be
engthened by up to 1 us. When the external memory is not being used, READY
has no effect. Internal control of the number of wait states inserted into
a bus cycle held not ready is available through configuration of CCR. READY
has a weak internal pullup, so it goes to 1 unless externally pulled low.

HSI Inputs to High Speed Input Unit. Four HSI pins are available: HS1.0, HSI1.1,

HS1.2, and HS1.3. Two of them (HS1.2 and HS1.3) are shared with the HSO

Unit. The HSI pins are also used as input by EPROM parts in Programming
Mode.

HSO Outputs from High Speed Output Unit. Six HSO pins are available: HS0.0,

HSO.1, HS0.2, HS0.3, HS0.4, and HSO0.5. Two of them (HSO.4 and HSO.5) are
shared with the HSI Unit.

PORT 0 8-bit high impedance input-only port. These pins can be used as digital

inputs and/or as analog inputs to the on-chip A/D converter. These pins are
also a mode input to EPROM parts in the Programming Mode.

—_—— —_— PR — —_——— e e e ] ———
—— ——— —— —— ——— p—
—— e — e —— e e e e ——

————)f e -—_ e—_e—_e——_—_—_—ee—_— e —_ — ——————_— —
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shared with the multiplexed address/data bus which has strong internal
pullups. Ports 3 and 4 are also used as a command, address and data path
by EPROM parts operating in the Programming Mode.

| ] T
| Symbol | Name and function |
I | |
J | T
I Port 1 | B-bit quasi-bidirectional 1/0 port. ]
| |
{ i ki
| Port 2 | B-bit multi-functional port. Six of its pins are shared with other functionsl
! | in the device, the remaining 2 are quasi-bidirectional. These pins are |
I | also used to input and output control signals on EPROM parts in Programming |
| | Mode. |
I | |
| ] T
] Ports 3 | 8-bit bi-directional I/0 ports with open drain outputs. These pins are |
| and 4 | |
I | !
! | |
] I |

sources will be added as they become availabl

e.

6.5 Approved source of supply. An approved source of supply is listed herein. Additional

The vendor has agreed to this drawing and a
certificate of compliance (see 3.5 herein) has been submitted to DESC-ECS.

this drawing.

Vendor CAGE

T | Yendor 1 Vendor I
| Military drawing 1| CAGE | similar part |
| part number | number | number 1/ }
I ! | |
T T I T
| 5962-8680901YX | 34649 | MQ8797BH ]
I | | |
| 5962-8680901Zx | 34649 | MG8B797BH |
| | | |
1/ Caution. Do not use this number for item

acquisition. Items acquired to this number may
not satisfy the performance requirements of

Vendor name

number and address
34649 Intel Corporation
5000 W. Chandler Boulevard
Chandler, AZ 85224
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