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1.2

1.2

1.3

1.2 Part number.

1. SCOPE
1.1 Scope.
with

This drawing describes device requirements for class B microcircuits in accordance

1.7.1 of MIL-STD-883, "Provisions for the use of MIL-STD-883 in conjunction with compliant

non-JAN devices".

5962-87602 0l
-_.-_-I——__- -_-I_
| [

I |
Drawing number Device type

(1.2.1)

Case outline
(1.2.2) MIL-M-38510

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

T T

| I
| |
| |
Lead finish per

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

Device type Generic number
01 2960

Circuit function

16-bit error detection and correction unit

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

as follows:

OQutline letter

NG <X

(see figure 2).

Absolute maximum ratings.

Supply voltage range- - - - = = = = = = = = - - - -
Input voltage range - - - = = = - = = = = - - - - -
Storage temperature range - - - - - = - - - - - - -
Maximum power dissipation (Pp)- - - - = = = = - - -
Lead temperature (soldering, 10 seconds)- - - - - -
Thermal resistance, junction-to-case (8yc):

Cases Xand U = = = = = = = = = = = o = = = = = =

Case Z- = = = = = = = = = = - o e o = = o=~~~
Junction temperature (Tg) - - - - - - - = - = = - -
DC voltage applied to outputs for high output state
DC output current, into outputs - - - - - = - - - -
DC input current- - = - = = = = = - = - - - - - - -

Case outline

D-14 (48-1ead, 2.435" x .620" x .225"), dual-in-line package.
(48-1ead, 1.235" x .660" x .098"),
C-6 (52-terminal, .761" x .761" x .120"), square ¢
(52-terminal, .760" x .760" x .075"), thin square chip carrier package

ip carrier package.

-0.5 V dc to +7.0 V dc
-0.§ YV dc to :5.5 V dc
565 C to *150 C

2 W
+300 C
See MIL-M-38510, appendix C
30.C/W LY
o°c/m I/
+185°C
-0.5 V to V¢ (maximum)
30 mA

-30 mA to +5.0 mA

top braze flat Rackage (see figure 1).

1.4 Recommended operating conditions.

Supply voltage (Vgg)- = - = = = = = = = = = = = = - 4.5 ¥ dc minimum to 5.5 V dc maximum
Minimum high level input voltage (Viy)- - - - - - - 2.0 V dc

Maximum low level input voltage (Vy ) - - - - - - - 0.8 V dc .

Case operating temperature range (Tg) - - - - - - - -55°C to *125°C

I] When a thermal resistance value for this case is included in MIL-M-38510, appendix C, that value
shall supersede the value indicated herein.
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2. APPLICABLE DOCUMENTS

~~

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

SPECIFICATION

MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

(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. 1In 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, "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 specified in MIL-M-38510 and herein.

3.2.1 Case outlines. The case outlines shall be in accordance with 1.2.2 herein and figures 1
and 2.

3.2.2 Terminal connections. The terminal connections shall be as specified on figure 3.

3.2.3 Block diagram. The block diagram shall be as specified on figure 4.

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

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

3.5 Certificate of compliance. A certificate of compliance shall be required from a manufacturer
in order to be listed as an approved source of supply in 6.5. The certificate of compliance
submitted to DESC-ECS prior to 1isting as an approved source of supply shall state that the
manu: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
qherein) shall be provided with each 1ot of microcircuits delivered to this drawing.
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TABLE I. Electrical performance characteristics. /,Nb
| I I [ |
Test | Symbol | Conditions | | Group A | Limits Unit

| | -55°C < T¢ < +125°C | subgroups|
| 4.5V < Vcg < 5.5V | | | |
} unless otherwise specified } } Min { Max {
] 1 | I ] 1

High Tevel output | VoH IVeg = 4.5V |Igy = 0.8 mA | 1,2,3] 2.4 | [ |

voltage ] VIN = VIH | | | | |

| or Vi | | | | |
| | | | | |
I [ [ [ ] | ]

Low level output voltage|VoL IVee = 4.5V [IgL = 8 mA l1, 2, 3] | 0.5 | V
| VIN = VIH | | | | |
| or ViL | | i | |
| ] | | | |
T T T I T T

Input high voltage IVIH |Guaranteed input logical high {1, 2,31 2.0 | | v
} =v01tage for all inputs 1/ 2/ = i } }
I I I ] [ I

Input low voltage IVIL |Guaranteed input logical low i1, 2, 3| | 0.8 | V
: :vo1tage for all inputs 1/ 2/ { { ‘ !
| | i | —l 1

Input clamp voltage }VI EVCC = 4.5V, Ity = -18 mA ‘ 1, 2, 3 = = -1.5 : v
] I I [ [ 1 T

Low level input current |Iy iVeg = 5.5V [DATAg_15 3/ 11,2, 31 |-410 | uA
| IViy = 0.5 V | | | { I
| | | | ] ] | ,/ﬂ'
I | {A11 other | | |-360 | uA .
1 | | inputs I | | |
| ! | | | ] I

High level input current|Ipy [Vce = 5.5V [DATAQ.35 3/ 11,2, 3] | 70 | uA
| IVIN = 2.7 V¥ ] | i [ |
| | | | | | |
| | {A11 other | | | 50 ] uA
| | | inputs | | | |
| | ] ] | [

High level input current|Iiy2 iVcc = 5.5V 11,2, 31| | 1.0 | mA
| IViN = 5.5 V | | | |
] | | | | |

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
N
| | | | |
Test | Symbol | Conditions | Group A | Limits | Unit
| i -55°C < Te < +125°C | subgroups| |
| | 4.5 V<Vegc < 5.5V | | I I
| | unless otherwise specified = | Min : Max :
| | |
| T T T | | | T
Off state (high {loz  IVcc = 5.5V  |DATAg_15 IVo = 2.4 V| 1, ,2 ,3]| | 70 | uA
impedance) output |Igz| I [ [ | | | I
current | [ | 3/ | [ | I T
| | l Vg = 0.5 V| l [-410 | wA
| | | | | | | ]
| | | | | | | |
} } }SCO_G ‘VO = 2.4 V: ; } 50 i uA
| | | 3/ | | | | |
| | | IVg = 0.5 V| | | =50 | pA
| | | | ] | | |
| | | [ [ [
Output short circuitllpg [Vee = Voc(max)+0.5 vV, | 1, 2,31 -25 | -85 | mA
current 4 | Vo = 0.5V I | ! |
| | | | | |
| | [ . | T | |
Power supply current:Icc }VCC = 5.5V !TC = +25°C } 1, 2, 3 : : 390 : mA
5/ | i | . | | | T
| | ITC = -55 to +125°C | | | 400 | mA
| | ] | | | !
| | | . | | | |
| I ITc = +125°C | | | 345 | mA
— | | | | | | I
[ T | [ i ]
Functional testing : }See 4.3.1c 6/ ! 7, 8 { : :
I | i | [ [
Combinational | ICL = 50 pF | | | |
delay, 1-4 | | | | | |
| o
DATAO 15
o o
SCo-6 {tpdl ISee figure 5 1/ : 9,10,11 } : 35 { ns
DATAQ.15 :tpdz }See figure 5 8/ 9/ : : { 73 : ns
ERROR {tpd3 {See figure 6 7/ { : { 36 } ns
MULT ERROR ;tpd4 }See figure 6 7/ : = % 56 } ns
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.
| | ] | | ]
Test | Symbol | Conditions | Group A | Limits | Unit
| | -55°C <« Tg < *+125°C I subgroups | |
| | 4.5 V'< VCC < 5.5V | | I |
} i unless otherwise specified ‘ ! Min { Max :
I I ] I ] ]
Combinational | | C_ = 50 pF | 9,10,11 | | I
delay, 5-8 | | | | | |
Input: | | | | | |
CBg | | i | | |
(cone ID2.g = | | | | I |
000 011% | | | | | |
output: | | | | L
$Co-6 | tpd5 | See figure 5 7/ 1o/ { } : 30 { ns
| |
DATAQ-15 {tp : See figure 5 7/ 10/ % : } 61 { ns
ERROR {tp : See figure 6 1/ 10/ { I : 31 l ns
MOCT ERROR Itpds : See figure 6 7/ 10/ I : } 50 : ns
|
[ | i | | i
Combinational | | CL = 50 pF | 9,10,11 | | |
delay, 9-12 | I | I | |
Input: [ ] | | | |
C88_6 | | | | | |
(CODE 1Dp. | I | I | |
o010, 100, 101, | : : } : :
110, 111) |
i A T T
SCqo.6 ‘tde = See figure 5 7/ 10/ = { { 30 } ns
DATAg-15 }tpdlo I See figure 5 1/ 10/ ! : ; 50 } ns
ERROR =tpd11 : See figure 6 1/ 10/ ‘ } l 31 = ns
MULT ERROR ;tpdlz : See figure 6 7/ 10/ } : : 37 : ns
I I ] { I |
Combinational | | CL = 50 pF | 9,10,11 | | |
delay, 13-16 | | | | | |
| | | | | |
Input: GENERATE | | | | | |
Output: i | | | | |
| | | | | |
SCo-6 }tpd13 } See figure 5 1/ } } } 38 } ns
DATAQ-15 :tpd14 { See figure 5 9/ t { , 69 l ns
ERROR Itpdls = See figure 6 1/ } } : 41 : ns
MULT ERROR }tpdls } See figure 6 1/ ‘ : } 62 : ns
See footnotes at end of table.
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Power ed

TABLE I. Electrical performance characteristics - Continued.
| | ] T [
Test | Symbol | , Conditions | Group A | Limits | Unit
| | -55°C < Tg < *125°C | subgroups| i
[ | 4.5 V< Vo < 5.5V | I T I
| | unless otherwise specified } : Min : Max ;
| |
I | | | |l i
Combinational | | CL = 50 pF | 9,10,11 | | |
delay, 17 | I | | | ]
Input: CORRECT (not | | | | | [
internal control | | | | | |
mode) | | | | | [
Output: DATAg.15 {tpd17 = See figure 5 1/ : I : 49 { ns
| T | | | |
Combinational | | CL = 50 pF | 9,10,11 | | |
delay, 18-21 | | | I |
Input: DIAG MODE | | | | |
(not internal | | | | |
control mode) | | | | | |
Output: SCq.g [tpd18 } See figure 5 1/ | } : 58 : ns
| |
DATAQ-15 {tpd19 : See figure 5 9/ ‘ } : 89 } ns
ERROR {tpdgo : See figure 6 1/ } ; } 65 : ns
M RROR ItdeI } See figure 6 1/ ‘ } I % } ns
T | | [ I [
Combinational | | CL = 50 pF | 9,10,11 | | |
delay, 22-25 | | | | |
Input: PASS THRU | | | | I |
(not internal | | | | |
control mode) | | | | | |
Output: SCq_g Itpde22 { See figure 5 7/ : } } 39 , ns
|
DATAQ-15 }tpd23 : See figure 5 1/ } : : 51 : ns
ERROR :tpd24 { See figure 6 1/ : } } 34 } ns
MULT ERROR :tpdzs } See figure 6 1/ 1 : = 54 } ns
] ] 1 | | |
Combinational | | CL = 50 pF i 9,10,11 | | |
delay, 26-29 | | I | | |
Input: CODE ID2_o | I | I | |
Output: SCq.g {tpd26 l See figure 5 1/ I } } 69 } ns
DATAQ-15 }tpd27 { See figure 5 1/ { ; :100 : ns
ERROR {tpdgg , See figure 6 1/ } { : 68 { ns
MULT ERROR }tpdzg { See figure 6 1/ : = { 90 { ns
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. /,,b
] 1 1 1 |
Test | Symbol | , Conditions | | Group A | Limits | Unit
| I -55°C < Tg < *125°C | subgroups| |
| | 4.5V <Vee < 5.5V | I T |
| ] unless otherwise specified | ; Min } Max {
| |
T I ; | | |
Combinational ] | CL = 50 pF 9,10,11 | | i
delay, 30-33 | | | | | I
In?ut: LE IN (from | I | l I
atched to trans- | | | | |
parent) | | | | |
Output: SCo.¢ tpd30 i See figure 5 1/ I { 44 { ns
DATAQ-15 Itpd31 } See figure 5 8/ 9/ % : : 82 : ns
ERROR Itpd32 ; See figure 6 1/ = { : 43 { ns
|
MULT ERROR {tpd33 } See figure 6 1/ % } ; 66 } ns
I ] | I | [
Combinational | | CL = 50 pF | 9,10,11 | | |
delay, 34 | i | | | |
Input: LE OUT (from | | | | | |
atched to trans- | | | I | |
parent) | | | | | |
Qutput: | | | | | |
DATAQ-15 }tpd34 } See figure 5 7/ % } } 33 I ns
| | | 9,10,11 | Lo
Combinational | | CL = 50 pF 9,10, :
delay, 35-38 [ | | | | | /‘D
Input: LE DIAG (from| | | | | |
latched to trans- | | | | | |
parent, not | | | | | |
internal control | | | | | |
mode) | | | | | |
Output: SCo_g }tpd35 { See figure § 9/ I l { 50 a ns
DATAQ-15 Htpd35 E See figure 5 9/ } } { 88 { ns
ERROR }tpd37 } See figure 6 8/ : } : 49 ! ns
MULT ERROR }tpd38 l See figure 6 9/ = l : 72 ; ns
See footnotes at end of table.
STANDARDIZED SKE
5962-87602
MILITARY DRAWING
DEFENSE ELECTRONICS SUPPLY CENTER REVISION LEVEL SHEET
DAYTON, OHIO 45444 8
Dggg g(;RM 193A #U. S. GOVEANMENT PRINTING OFFICE: 1988—543-904

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



TABLE 1. Electrical performance characteristics - Continued.
| [ i [ [
Test | Symbol | , Conditions | | Group A | Limits | Unit -
i | -55°C < Tg < *125°C | subgroups| |
| | 4.5 V< Vgc < 5.5V | | { |
{ = unless otherwise specified : } Min I Max =
] T I I I ]
Combinational | | CL = 50 pF | 9,10,11 | | |
delay, 39-42 | | ] | [ ]
Input: Internal | | ] ] | |
control mode | | | | | |
LE DIAG | | | ] | 1
(from tatched to | | | | | |
transparent) | | ] | | |
Output: SCq_¢g Itpd39 | See figure 5 9/ : { : 75 : ns
| i
DATAQ.15 {tpd40 : See figure 5 9/ { : } 106 : ns
ERROR Itpa41r | See figure 6 9/ : : : 74 : ns
| |
MULT ERROR }tpd.;z } See figure 6 9/ i Il : 56 { ns
| 1 { l | |
Combinational | | C_L = 50 pF | 9,10,11 | | |
delay, 43-46 i | | | | |
Input: Internal | | | | |
control mode, | | | | | |
DATAg.15 (via | | [ | | I
diagnostic latch) | | | | | |
Output: SCq.g ;tpd43 : See figure 5 9/ { : : 75 l ns
DATAQ-15 Itpdas | See figure 5 9/ | | : 106 | ns
| [ | [ |
ERROR Itpdsas | See figure 6 9/ l { : 74 : ns
| |
MULT ERROR {tpd46 } See figure 6 9/ = : { 96 } ns
| | | | { | ‘
Setup time 1 lts1 | See figure 7 7/ | 9,10,11 | 7 | | ns
Hold time 1 I th1 I 1/ 11/ | 7 | ns
| | A11 setup and hold times relative | | | |
Input: DATAQ.15 : : to latch enables } : : {
To: LE IN | | | | | |
| | | | | [
] | | [ ] ]
Setup time 2 Itg2 I 7/ | 9,10,11 | 5 | | ns
Hold time 2 }thg I 7/ 11/ : : 7 } } ns
Input: CBg.g = { } { { :
To: LE IN | | I I | |
I ] | | I |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. /’7b
[ [ [ | [
Test | Symbol | Conditions | Group A | Limits | Unit
| | -55°C < Tg < *+125°C subgroups| |
| | 4.5 V< Vop < 5.5V | | { |
| | unless otherwise specified : : Min : Max {
| |
T T [ T [ [
Setup time 3 |ts3 | See figure 7 1/ | 9,10,11 | 50 | | ns
Hold time 3 | th3 | 7/ 11/ | | 5 | | ns
| | A11 setup and"hoTd times relative | I | |
Input: DATAQ.15 { ; to latch enables : } } :
To: LE OUT | | | | | l
| | | | | |
i | | | | |
Setup time 4 Itea | 7/ | 9,1i0,11 | 38 | | ns
Hold time 4 I the : 7/ 11/ : I 0 { } ns
|
Input: CB | | | | | ]
(c858 10000, | | | | | |
011) | | | | | |
To: LE OUT | | | | | |
| | { | | |
T | | ] [ |
Setup time 5 Itss | 7/ { 9,10,11 | 30 | | ns
Hold time 5 {ths } 7/ 11/ = } 0 = { ns
Input: CB 8 | | | | | |
tcooe 18-810, 100, | | | | | |
. 101, 110, 111) i l Il { I :
o: LE OUT
| | | | | | ]
[ | | I | |
Setup time 6 Itse | 9/ | 9,10,11 | 46 | | ns
Hold time 6 {the t 7/ 11/ : I 0 { { ns
Input: GENERATE = } I { I| ||
To: LE OUT | | | i | |
| | | | | |
I | | ] [ [
Setup time 7 [tg7 | 7/ | 9,10,11 | 28 | | ns
Hold time 7 Eth? } 77 1Y } } 1| | ns
| |
Input: CORRECT § : { : : %
To: LE OUT | | | | | |
| | | | | |
See footnotes at end of table.
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TABLE 1. Electrical performance characteristics - Continued.
~~
I | I | |
Test | Symbotl | Conditions | Group A | Limits | Unit
| | -55°C < T¢ < *+125°C | subgroups| |
| | 4.5V < Vgg < 5.5V | | I |
I { unless otherwise specified } } Min : Max {
! | | | | |
Setup time 8 |tsg | See figure 7 7/ | 9,10,11 | 84 | | ns
Hold time 8 Iths | 7/ 11/ | ! 0o | | ns
| | A11 setup and hoTd times relative | | | |
Input: DIAG MODE : } to latch enables { } { I
To: LE OUT | | ] | I |
| | | I | |
I | | [ I [
Setup time 9 Itsg | 7/ 19,10,11 | 30 | I ns
Hold time 9 {th } 7/ 11/ } { 0 } { ns
Input: PASS THRU % } { } } }
To: LE OUT | | [ I | I
| | | | | |
| | | { [ |
Setup time 10 Itsi0 | 1/ | 9,10,11 | 89 | | ns
Hold time 10 Ithlo : 7/ 11/ : } 0 Il : ns
Input: CODE IDp_g I : : } I| :
To: LE OUT | | ! | | ]
| | | | [ |
— | | | I [ T
Setup time 11 Its11 | 9/ { 9,10,12 | 59 | | ns
Hold time 11 {thll = 7/ 11/ } |I 5 { { ns
Input: LE IN } } 1 = : :
To: LE OUT | | I | | |
| | | | | |
{ | ] I ! [
Setup time 12 Its12 | 7/ | 9,10,11 | 7 | | ns
Hold time 12 =th12 { 7/ 11/ } : 9 I| : ns
Input: DATAQ.15 { { : } Il I|
To: LE DIAG | | | | | I
| | | ] | |
See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued. /,jb
|

LE IN, LE OUT,
LE DIAG

[ [ [ !
Test | Symbol | , Conditions | Group A | Limits | Unit
| | -55°C < Tg < *126°C | subgroups| |
| | 4.5V < Vg < 5.5V | | 1 |
| |  unless otherwise specified } : Min } Max {
| I
T I | | [ ]
| | CL = 5.0 pF l | | |
Enable time 1 Iten1 | See figures 5 and 7 7/ 12/ | 9,10,11 | | 35 | ns
Disable time 1 {td151 }‘ 1/ { { { 35 : ns
From: OE BYTE O, | | I | | |
OF BYTE 1 | | | | | |
| | | | L
To: DATAq. |
0-15 | | | 1 | |
I [ | [ [ |
. | | CL = 5.0 pF | | | |
Enable time 2 lten2 | See figures 6 and 7 7/ 12/ | 9,10,11 | | 35 | ns
Disable time 2 }td152 } 7/ : } { 35 { ns
From: OF SC : { = ; , :
To: SCo-6 | | | | | I
i | | | | |
] I I I T T
Minimum pulse widthsltpw = 1/ : 9,10,11 } 15 = : ns
| | | | | |
| | | ] | {
| | | l I |

1/ These input levels provide zero noise immunity and should only be tested in a static, noise free
~ environment.

2/ Threshold testing: The noise associated with automatic testing, the long inductive cables, and
the high gain of bipolar devices frequently give rise to oscillations when testing high speed
circuits. These oscillations are not indicative of a reject device, but instead, of an
overtaxed test system. To minimize this problem, thresholds are tested at least once for each
input pin. Thereafter, “hard" high and low levels are used for other tests. Generally this
means that function and ac testing are performed at "hard" input levels rather than at Vy
maximum and Yiy minimum.

3/ These are three-state outputs internally connected to TTL inputs. Input characteristics are
measured with output enables high.

4/ Not more than one output should be shorted at a time. Duration of the short circuit test should
not exceed 1 second.

5/ Worst case Igc is at minimum temperature.

6/ Function testing: Function testing is done with input low less than Vi, and input high
greater than Viy. Single trip point at the approximate threshold voltage is used to determine
output logic level. In the case of three-state outputs, double point voltages are used.

7/ AC testing: Automatic tester hardware and handler hardware add additional round trip ac delay
to test measurements. Actual propagation delay testing may incorporate a correlation factor to
negate the additional delay.
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8/ DATA in (or LE IN) to correct data out measurement requires timing as shown on figure 7.

9/ AC delay is tested indirectly as it is a combination of other ac parameters as shown in the list
of calculated delays below:

LE IN to DATA = (LE IN to SC) - (DATA to SC) + (DATA to DATA)

GENERATE to DATA = (GENERATE to SC) - (CB to SC) + (CB to DATA)

DIAG MODE to DATA = (DIAG MODE to SC) - (CB to SC) + (CB to DATA)

DATA to DATA = (CB to DATA) - (CB to LE OUT setup) + (DATA to LE OUT setup)

INTERNAL CONTROL to DATA = (INTERNAL CONTROL to SC) - (DATA to SC) + (DATA to DATA)
INTERNAL CONTROL to ERROR = (INTERNAL CONTROL to SC) - (DATA to SC) + (DATA to ERROR)
INTERNAL CONTROL to MULT ERROR = (INTERNAL CONTROL to SC) - (DATA to SC) + (DATA to MULT ERROR)
GENERATE to DATA setup = (GENERATE to DATA) - (DATA to DATA) + DATA setup

GENERATE to DATA hold = PASS THRU hold

LE DIAG to X = LE IN to X + 6 ns, X = any output

LE DIAG to X (INTERNAL CONTROL) = CODE ID to X *+ 6 ns, X = any output

INTERNAL CONTROL to X = CODE ID to X + 6 ns, X = any output

LE IN to LE OUT setup = (LE IN to SC) - (DATA to SC) + DATA setup
LE IN to LE OUT hold = DATA hold

10/ CBR's propagation delay and setup time tests use CODE ID = 011 and 010 as the test conditions.
er setup conditions are not performed as they are redundant.

11/ AC hold time parameters are not tested. They are guaranteed by correlation/characterization.

12/ Output enable/disable time tests are performed at system load of 50 pF typically with limits
correlated to 5 pF and measured to 0.5 YV change of output voltage level.
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| | [ ]
| Symbol | Inches , Millimeters {
| |
| | Min. Max. } Min. Max. % je——— LI
! SEE NOTE |
[ l 1 1 1 e e o | §S
A | .070| .098 | 1.78 | 2.49 | 3 - oA .
T T | 1 I [ T =32
b { .017 | .023 | 0.43 | 0.58 | e Fz
| T | T :
c .008 | .012 | 0.20 | 0.30 | |
I I 1 |
D | 1.185 | 1.235 | 30.10 | 31.37 | , : |
1 T T 1 ! ,
E | .620 | .660 | 15.75 | 16.76 | ! n D
T T [ I ] | [
£1 | --- | .720 | --- | 18.29 |
[ | T T T '
E2 | .520 | --- | 13.21 | --- |
l | T l | i i
{ E3 | .030| --- | 0.76 | --- | === g_’:sn
[ l
|7e ‘ 045 | .055 | 1.14 | 1.40 b:f fe—g2 —+ 3
T l I [ L E3 E3-»|eL c
{ L | .50 | .370 | 6.351 9.40 P _"”J* L
T l | | T
| L1 | 1.140 | 1.380 | 28.96 | 35.05 ta e— £ —> Eq
T | | El
| q | .030 | .060 | 0.76 | 1.52
I | T I T [ .
| s | --- | 045} --- 1.14 @
I | T I
| st | .005| --- | 0.13] ---
NOTES

1. Index area: A notch, tab, or pin one identification mark shall be located
at within the shade area shown.

2. El allows for Ag-Cu alloy brazed overrun.

3. Dimensions b and ¢ increase by 3 mils maximum 1imit if tin plate or solder dip
lead finish, or both is applied.

4, A1l dimensions are given in inches.

FIGURE 1. Case outline Y.
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— INDEX CORNER Dl

020 X 45° REF 040 X 45 REF
- ypﬂoum.) /(OPT'ONAU -—-|_2 .077/.093
0 |% e=.050 BSC =) %
i EZ

L(ZY

I 3 I
1
R I |L=.045/055 — |= |
{ €3 E |
/ [ e|=022
N oo | l
- B83=.006/.022 ‘Ez:;;— 028
L 2724
N / (]
_.l L3=.OOB/.OI5—OI
j—— D3 —* A o
A' — -
y o * pLANE 2— 7 |
PLANE |
NOTE: COPLANARITY A LIMIT =.006 MAX
SOLDER ODIPPED LEADLESS CHIP CARRIER
Variations Inches mm
A I Al | D/ 1DL/EL| D3/E3 | -003 0.08
{ | i | | ND/NE -005 0.13
T T T —T T — .006 0.15
Min | Max | Min | Max | Min | Max | BSC | Max | .007 0.18
] i | H H i H H .0075 0.19
- .064 | .075 | .05 .065 | .740 .760 .600 .660 13
! | 054 | | l | ! l .015 0.38
.020 0.51
NOTES: .022 0.56
1. A minimum clearance of .015 inch (0.38 mm) shall be maintained between all .028 0.71
metallized features. Corner terminal pads may have a .020" «x 45° maximum .040 1.02
chamfer to accomplish el dimension. .045 1.14
2. The 1id shall not extend beyond the edges of the body. .054 1.37
3. N is khe maximum quantity of terminal positions. ND and NE are the number of .055 1.40
terminat€ along the sides of length D and E respectively. .064 1.63
4, Electrical connection terminals are required on plane 1 and optional on .065 1.65
plane 2. However, if plane 2 has such terminals, they shall be electrically .075 1.91
connected to opposing terminals on plane 1. .077 1.96
5. The index feature for pin 1 D1, optical orientation or handling purposes .093 2.36
shall be within the shaded area shown, and is defined by dimensions Bl and L2. 600 15.24
6. Plane 1 is the heat radiating surface which may optionally be metallized .660 16.76
with checkerboard pattern of thermal conduction pads; the number of pads is .740 18.80
determined in accordance with MIL-M-38510, appendix C for LCC outlines. .760 19.30

7. The chip carrier corner shape (square, notch, radius, etc.) may vary at
the manufacturers option from that shown in the detailed drawing.

8. Dimensions B3 and L3 define the castellation width and depth respectively at any
point of the surface. Castellations are required on bottom two layers and
optional in the top layer. See MIL-M-38510, appendix C for details.

9. Package shall consist of a minimum of two 1ayers.

10. Solder dipped LCC packages shall conform to MIL-M-38510, appendix C on
coplanarity measurements.

FIGURE 2. Case outline Z.
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Case outlines X and Y’
CORRECT ! ~ 48 ] PASS THRU
DATA |5 [12 47[] DIAG MODE,
DATA 4 (] 3 46| ] DIAG MODEq
DATA;; (]9 45[) CODE 1D,
DATA , 15 44 ] CODE 1D}
LE IN (6 43[ ] CODE iDg
LEptac []7 42 ] GENERATE
Ot BYTE | (|8 41 ] cBg
DATA | ]9 401 cBg
DATA,o (10 391 ¢85
DATAg [ 1 381 ] cBg
DATAg []12 37[J cB3
GND []13 36 [ Vee
DATA, (|14 351 cB;
DATA g []15 34 (] CB,
DATAs []16 33 [ ] MULT ERROR
DATA4 [17 32 ] ERROR
Ot BYTE O []18 31 [J OE SC
LE ouT []19 30 ] SCp
pAaTA3 []20 29 ] SCs
DATA, [j21 28 ] sCs3
DATA |, []22 27 [ sc,
DATA o []23 26 ] SCq
sc, Jaa 25 [] SCg
TOP VIEW
FIGURE 3. Terminal connections.
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N
Case outlines U and Z
- O
= w W
- & 8 8 N -~ 0
N me w9 F 2z 229
R RN
Z W <« - -
s4uW 3 3223883338 8 8
e ot v o N o o At o ot e O e R
7 6 5 4 3 2 1 52 51 50 49 48 4
LE DIAG GND
OE BYTE | GENERATE
DATA,, CBg
DATA g of- 1)
DATAg CBsg
DATAg CBg
GND CB3
DATA vVee
DATA ¢ B2
DATA 4 MULT ERROR
OE BYTE O ERROR
GND OE s¢C
2
(1 [ " fl L3 01 1 [ B
- m - [« - o o
S el I 25838 S e =z
© - E = = g a v 0w n » O
w < < < g
a Qo o (=]
TOP VIEW
FIGURE 3. Terminal connections - Continued.
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— Test output Toads
] | | | |
| | Test | | |
} Pin label % circuit = R1 I R2 :
1 ] |
{ DATAQ-15 Figure 5 { 430 } 1 ka l
| | i ]
} SCp-SCq Figure 5 l 430¢q , 1 ke }
I 1 [ I |
ll ERROR } Figure 6 ; 470q } 3 ke |
|
] I [ I |
} MULT ERROR } Figure 6 = 4700 } 3ka |
|
Vee
L Switching test circuits
s2 Vee
S| RI RI
O e o ] Si
VOUT ° l | VOUT %‘ - |
CL== R2 l
R2 I CL
fss B - B
FIGURE 5. Three-state outputs. FIGURE 6. Normal outputs.
NOTES:
1. C_ = 50 pF includes scope probe, wiring, and stray capacitances without
device in test fixture.
2. S1, S2, and S3 are closed during function test and all ac tests,
except output enable tests. .
3. S1 and S3 are closed while S2 is open for tga, high test.
S1 and S2 are closed while S3 is open for ten low test.
4, R2 =1 k for three-state output. .
R2 is determined by the Iy at Vgy = 2.4 V for non-three-state outputs.
5. Rl is determined by Iy (ﬂ?L) wign Ve = 5.0 V minus the current to
ground through R2.
6. C_ = 5.0 pf for output disable tests.
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VALID lg DATA INTO CORRECT
INPUT CORRECT DATA QuT DATA
DATA OUTPUT
TXXLXXAIAKLL
. A
0ATA0- 15 KNS
- » DATA TO LE IN
SETUP TIME
LE IN XQL
DATA TO LE IN

HOLD TIME

OE BYTE 0¢1

NOTE: Inputs switch between 0 V and 3.0 V at 1 V/ns with measurements made
at 1.5 V. A1l outputs have maximum dc load. /"

FIGURE 7. Switching waveform.
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3.7 Notification of change. Notification of change to DESC-ECS shall be required in accordance
~ with MIC-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 facility and applicable required documentation. Offshore documentation
shall be made available onshore at the option of the reviewer.

4, QUALITY ASSURANCE PROYISIONS

4.1 Sampling and inspection. Sampling and inspection grocedures shall be in accordance with
section & of HIE-M-3ESI% 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 C or D using the circuit submitted with the certificate of compliance
{see 3.5 herein).

(2) Tp = +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 5005 of MIL-51D-883 inciuaing 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, and 6 in table I, method 5005 of MIL-STD-883 shall be omitted.

c. Subgroups 7 and 8 testing shall be sufficient to verify the functional operation of the
device. These tests form a part of the vendors test tape and shall be maintained and
available from the approved source of supply.

4.3.2 Groups C and D inspections.
‘a. End-point electrical parameters shall be as specified in table II herein.
b. Steady-state life 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) T = +125°C, minimum.
(3) Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
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electrical parameters
(method 5005)

TABLE II. Electrical test reguirements. /—1’ 1

1 [ Subgroups T |
| MIL-STD-883 test requirements | (per method |

I = 5005, table I) | {

| i
[ | [
| Interim electrical parameters | -—-- |
: {method 5004) = {
T [ |
| Final electrical test parameters | 1*, 2, 3, 7, |
I (method 5004) ‘ 8, 9, 10, 11 ‘
| | |
| Group A test requirements |1, 2,3,7,8, |
, (method 5005) } 9, 10, 11 |
|
| T |
| Groups C and D end-point } 1, 2, 3 |
| |
| | |
| | |

* PDA applies to subgroup 1.
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 /D
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.
i
1
1
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— 6.4 Symbols and definitions.
: Pin description
I I T [
| Pin no. | Name {1/0 | Description
|Cases (Cases | | |
:X and Y|U and 7 | |
[ ] i
23-20 |25-22 | DATAg_j5 11/0 | 16 bidirectional data lines. They provide input to the data |
17-14 |18-15 | | | input latch, and diagnostic latch, and receive output from the datal
112-9  |13-10 | | | output latch. DATAg is the least significant bit; DATA15 the |
] 5-2 | 5-2 | | | most significant. |
| | | | | |
| I [ I ] I
134,35 37,38 | CBp.g | I | Seven check bit input lines. The check bit lines are used to inputl|
[37-41 40-44 | { | check bits for error detection. Also used to input syndrome bits |
i } ; { ; for error correction in 32 and 64-bit configurations. |
| T I ! T
16 | 6 | LE-IN | T | Latch enable - data input latch. Controls latching of the input |
| | | | | data. When high, the data input latch and check bit input latch |
| | | | | follow the input data and input check bits. When low, the data |
| | | | | input latch and check bit input latch are latched to their previous|
| | | | | state. |
| | | | | l
| I I | 1 |
| 42 | 45 | GENERATE | I | Generate Check Bits Input. When this input is low the EDC is in |
| | | | | the check bit generate mode. When high, the EDC is in the detect |
| | | | | mode or correct mode. |
| | { | | In the generate mode the circuit generates the check bits or |
I [ | | | partial check bits specific to the data in the data input latch. |
| | | | { The generated check bits are placed on the SC outputs. |
—_ i | | | | In the detect or correct modes the EDC detects single and multiple |
| | | | | errors, and generates syndrome bits based upon the contents of the |
| | | | | data input latch and check bit input latch. In correct mode, |
| | | | | single bit errors are also automatically corrected - corrected datal
| | l | | is placed at the inputs of the data output latch. The syndrome |
| | | | | result is placed on the SC outputs and indicates in a coded form |
} : : { | the number of errors and the bit-in-error. 1
{
| { 1 1 | |
130,24 132,26 | SCq.g | 0 | Syndrome/check bit outputs. These seven lines hold the check/ |
127,28 29,30 | | | partial-check bits when the EDC is in generate mode, and will hold |
{26,29 28,31 | | | the syndrome/partial syndrome bits when the device is in detect or |
: 25 : 27 { } { correct modes. These are three-state outputs. }
| | ] T I |
3 | 34 | OE sC i T | Output enable - syndrome/check bits. When low the three-state |
I | | | output 1ines SCo.g are enabled. When high, the SC outputs are [
{ ! ‘ : } in high impedance state. :
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Pin description

| Pin no.

| 1)

| Name 1/0

[Cases [Cases |
|X and Y|U and Z|

Description

32

:

35 0

Error detected output. When the EDC is in detect or correct mode,
this output will go low if one or more syndrome bits are asserted,
meaning there are one or more bit errors in the data or check bits.
If no syndrome bits are asserted, there are no errors detected and

(In a 64-bit configuration, must be externally implemented.)

|
|
|
|
|
|
|
!
]
|
|
I
|
I
|
|

36 0

g 7

Multiple errors detected output. When the EDC is in detect or
correct mode, this output if low indicates that there are two or
more bit errors that have been detected. If high, this indicates
that either one or more errors have been detected. In generate
mode, MULT ERROR is forced high. (In a 64-bit configuration, MULT
ERROR must be externally implemented.)

|
|
|
|
|
|
|
|
|
| 33
!
|
|
I
|
|
I
|

[y

CORRECT| 1

Correct input. When high, this signal allows the correction

network to correct any single-bit error in the data input latch

(by complementing the bit-in-error) before putting it into the data|
output latch. When low, the EDC will drive data directly from the |
data input latch to the data output latch without correction. |

T
|
|
|
|
|
|
|

the output will be high. In Eenerate mode, ERROR is forced high. }
|
|
[
|
|
|
|
|
|
|
|
!

19

1

N
-

LE OUT

Latch enable - data output latch. Controls the latching of the
data output latch. When low, the data output latch is latched to
its previous state. When high, the data output latch follows the
output of the data input latch as modified by the correction logic
network. In correct mode, single-bit errors are corrected by the
network before loading into the data output latch. In detect mode,
the contents of the data input latch are passed through the
correction network unchanged into the data output latch. The
inputs to the data output latch are unspecified if the EDC is in
generate mode.

———— e ]

0
-

—

(Y]

d

1

w0 O|
~< m| =<
—'
m
o
.

I
|
|
|
|
|
|
|
!
|
I
{
!
I
|
I
I
I
|
|
|
I
|
|
|
|
I
!
I
I
I
|
|
I
|
|
|
|
T
|
I
|
|
I
!
I
l

_—————_—-1 ——— e e e e e e e e e e e e e e e e e e e 2 e — et ]

e e e e e e e e e e e e e e e e ] e e et e e e e e e e e e e et s e e e ] e e e ]

Output enable - bytes O and 1, data output latch. These lines
control the three-state outputs for each of the two bytes of the
data output latch. When low, these lines enable the data output
Tatch, and when high these 1ines force the data output latch into
the high impedance state. The two enable lines can be separately
actjvated to enable only one byte of the data output latch at

a time.
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Pin description
—
T [ |
| Pin no. Name | I1/0 | Description i
{Cases [Cases | | |
:X and Y|U and Z | |
I I [ | |
| 48 | 52 | PASS | I | Pass thru input. This line when high forces the contents of the |
| | | THRY | | check bit input latch onto the syndrome/check bit outputs (SCo.g) |
| | | | | and the unmodified contents of the data input latch onto the inputsl|
| | | | | of the data output latch. |
| | | | I |
| I I T | |
146,47 150,51 | DIAG | I | Diagnostic mode select. These two lines control the initialization|
: : { MODE0_1= } and diagnostic operation of the EDC. |
|
| | | | i |
143-45 {47-49 | CODE | I | Code identification inputs. These three bits identify the size of |
} | | IDg-2 | | the total data word to be processed and which 16-bit slice of |
| | | | 1arger data words a particular EDC is processing. The three |
| | | | | allowable data word sizes are 16, 32, and 64 bits and their |
| [ | i | respective modified Hamming codes are designated 16/22, 32/39 and
| ! I | | 64/72. Special CODE ID input 001 (ID2, ID7, IDg) is also |
| | | | | used to instruct the EDC that the signals CODE IDg.2, |
| | | | | DIAG MODEg_1, CORRECT and PASS THRU are to be taken from the !
I : I : | diagnostic *atch, rather than from the input control lines. |
| I
[ T [ i | |
| 7 | 8 | LE DIAG] I | Latch enable - diagnostic latch. When high the diagnostic latch |
| | | | | follows the 16-bit data on the input lines. When low, the outputs |
| | | | | of the diagnostic latch are latched to their previous states. The |
| | | | | diagnostic latch holds diagnostic check bits, and internal control |
—_ : } ; } : signals for CODE IDp.2, DIAG MODEg-1, CORRECT and PASS THRU. }
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6.5 Approved sources of supply. An approved source of supply is listed herein. Additional
sources will be added as they become available. The vendor listed herein has agreed to this drawing
and a certificate of compiiance (see 3.5 herein) has been submitted to DESC-ECS.

| I | I |
| Military drawing | Vendor | Vendor | Replacement |
| part number | CAGE | similar part Imilitary specification|
: { number { number by } part number =
| | | T |
| 5962-8760201XX | 34335 | AM2960/BXC | |
T [ ] I |
| 5962-8760201YX | 34335 | AM2960/BYC | I
I | ] [ ]
| 5962-8760201UX | 34335 | AM2960/BUA | |
T I T [ |
| 5962-8760201ZX | 34335 | AM2960/BZC | |
1/ Caution. Do not use this number for item acquisition. Items acquired to

This number may not satisfy the performance requirements of this drawing.

VYendor CAGE Vendor name
number and address
34335 Advanced Micro Devices, Incorporated

901 Thompson Place
P.0. Box 3453
Sunnyvale, CA 94088
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