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_4 November 1985
SUPERSLUING
MIL-M-38510/331{USAF)
26 June 1978

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, 3TPOLAR, LOW-POWER SCHOTTKY TTL,
FLIP-FLOPS, CASCADABLE, MONOLITHIC SILICON

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

1. SCOPE

1.1 Scope. This specification covers the requirements for monolithic eilicon,
1ow-powEF'§Eﬁottky TTL, bistable logic microcircuits. Two product assurance classes
and a choice of case outlines and lead finishes are provided and are reflected in the
compiete pari number.

1.2 Part number. The part numoer shall be in accordance with MIL-M.38510.

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

Device type Circuit
06 Hex D type cascadable f1ip flop dfth common clear and common clock
07 Juad D type cascaiadie fiip-fiop with common clear and common Clock

1.2.3 Case outline. The case outline shal) be designated as follows:

o e .

Letter Case outline (see MIL-M-38510, appendix C)
3 D-Z {l6-1ead, 1/4™ x 7/8%), duai-in-iine package
F F-5 {16-1ead, 1/84" x 3/8"), flat package
2 C-2 (20-terminal, .350" x ,350"), square chip carrier package

1.3 Absolute maximum ratings.

Supply voitage range- - - - - « - - « - - - -0.5 ¥ dc to +7.0 V dc
Input voltage range - - - - - - - - « . . - -1.5 V¥ dc at -1B mA to +5.5 ¥V dc
Storage temperature range - - - - - - - - - -65°C to *150°¢C
Maximum power dissipation per fl1p fiop
L R 25 W 1/
Lead temperature (soldering, 10 seconds)- - 300°C ~
Thermal resistance, junction to case (B8j¢):
Cases E, F- - - - - - - - . - - - - .- - {see MIL-M-38510, appendix C)
Case 2- - - - - s e e e e s - e oo - - 0.082C/mW 2/
Junction temperature (7)) 3/- - - - - - - - +175°¢C -

[l
S

Must withstand the added Pj due to saort circuit condition (e.g., Igg) test.

e
~

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

Maximum function temperature shall nat be exceeded except for allowable short

D
duration burn-in screening conditions per method 5004 of MIL-SYTD-883.

%)
~

T8enefTcTal comments [recommendations, additions, deletions) and any pertinent data [
|nh1ch may be of use 1n improving th1s document shou1d be addressed to: Rome Air |
iDeveiopment Center (RBE-2), &riffiss AFS, WY 13341, by using the self-addrassad 1
|Standardization Document Improvement Proposal (0D Form 1426) appearing at the end :

lof this document or by letter.

AMSC/NA FSC 5962
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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1.4 Recommended operatin nditions.
1 v B T 4.5 V dc minimum to 5.5 V dc maximum
i?:g;zmv:.z:g?eiegcfnpa voltage {(Viul)- - 2.0 V dc
Maximum Yow-level input voltage (VIL? - - 0.7 Vde
Case operatin? temperature range {Tg) - - -55°C to +125 C
]nnnf setun time
. Devrce‘typgs 06, 07 = = = = = « = = = = 20 ns minimum
Input hold time:
Device types 06, 07 - - « - - = = = - - 5 ns minimum

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specification and standard. The following specification and standard, form
a part of this specification to the extent specified herein. Unless otherwise

specified, the issues of these documents shall be those listed in the issue of the
Department of Defense Index of Specifications and Standards (DODISS) and supplement

thereto. cited 1n the solicitatfon.
SPECIFICATION

MILITARY
MIL-M-38510 - Microcircuits, Genera) Specification for.
STANDARD

MIL-STD-883 - Test Methods and Procedures for Microelectronics.

{Copies of the specfficatron and standard required by contractors in connection
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Order of precedence. In the event of a conflict between the text of this
fication and the references cited herein {except for associated detai)

fcations, specification sheets or MS standards) the text of this specification
take precedence. Nothing in this specification. nowever shail supersede
able laws and regulations unless a specific exemption has been obtained.
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3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIL-M-38510, and as specified herein.

3.2 Design, construct1on, and physical dimensions. The design, construction, and
physicai dimensions shall be as specified in MIL-M-38510 and herein.

3.2.1 VLogic diagrams and terminal connections. The logic diagrams and terminal
copnections snail be as specitied oOfn tigure 1.

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

3.2.3 Schematic circuits. Schematic circuits shall be submitted to the preparing
activity prior to inclusion of a manufacturer s device in the specification and shall

be submitted to the qud]ll]llls u\.ulvl\.y and agent u\.\,uv‘n;;’ (BECC-ECS\ és a

prerequisite for qualification. A1l qualified manufacturers' schematics shall be
majntained by the agent activity and will be available upon request.

~3.2.4 Case outlines, The case outlines shall be as specified in MIL-M-38510 and
1.2.3.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIL-M-38510 (see 6.4).
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3.4 Electrical gerforﬁagce characteristics. Unless otherwise specified, the
electrica _performance ¢ aracter st Cs are specified in table I, and apply over the full

TABLE I. Electrical performance characteristics.

| l | Jonditions 1/ [Device | Limits
! Test !Symbo] ! §55°C ¢ Tg ¢ +125°¢C ! type ! Min | Max !Unit}
[ i i * i ! i
1 | [ i | B |
IHigh-level output |Vpy 1¥eg = 4.5 v, I A1 | 2.5 ) e 1 ¥V
| voltage | {Ign = -0.4 mA ! ! ! !
| ] | | | | |
lrl 1 1 lr\l j{ 4 & V¥ = A1 ll 0.4 } v |I
iLow-level output IR iyl = 5.9 F, H ALl | vis 1V H
I voltage v | o L | | I | |
| T o
| | 1lgt = mA, | l l |
| | | | | b
| | T ] 1 | |
! | gL = 8 mA LAY | o--- ] 0.85] ]
| | [ i | | ]
I \ I l 0.5 1 8 AT | e fe15 v 1
linput clamp IVig IVeeg = 4.5 V; Igp = -18 mA; 1 | e« 1.1.5 |
|  voltage | IT¢ = 25°C o | 1 1 | ]
| ! I 1 ] | | ]
T T T | T i 1
!Low ~level input Iy  IVee = 5.5 V; [ A1V | -75 |-400 |uA |
I current at i 1¥in = 0.4 ¥ i i i
| D input | | | | | N
] | I | | |
{Low-level input IIjL2 I¥¢c = 5.5 V; 06 <115 |-400 luA
: current at CLK = !Vus = 0.4V 07 ~T20 [-400
i 1 T
ILow-1evel fnput I 3 |IVeg = 5.5 V; ] 06 |-115 1-380 1pA
| current at CLR | [Viy = 0.4V T 07 1-100 [-360 |
| | i 1 | ] !
Y ) ! v 5.5 P | T.
fgh-1evel input = 5.5V, i A1l | «-= ] 20 juA
gurreat g Tl v§§ = 2.7 ¥ | !
| |
i 1 ] §.8 : Al {ﬁi 100 A
Irus Vee = 5.5 ¥V i ] ] ewe M
Y Jvpy = 5.5V | |
| !
T | I ]
Short-circuit IIgs tVee = 5.5 v; 2/ { A1l | -15 |-100 |mA
output current : :vXN =0V - ; % |
l ! ! 5 I 6 ! : 26 A
............. | PN Van = £ v- 0 - A m
.)Ilppl] LIIIII:II\- LA TILL = Jded ¥ - v = i = el
| IVig = 5V o7 T == T 18 Imk |
| I i | | |
| i 1 ] 1 l | |
|Maximum clock |fmax  I¥cc = 5Vv: 06,07 | 25 | --- |MHz
I  frequencty | ICy = 50 pF 210%; i 1
] IRy = 2 kg #5% I |
Propagation delay ltpLy; | o7 | 5 | 39 \ns
to high logic [ ] | |
I level {clear | i | | } | |
| _to output) | | | ] | | |
13 ] i i i 1} i i
|Propagation delay ltpy 1 | l 06 | 5 | 45 |Ins |
I to Tow logic i } | | | i i
i ievel {ciear i i 7 067 1 5 145 Ias |
| to output) | ] | | | | ]
See footnotes at end of table.
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TA3LE 1. Electrical performance characteristics - Continued,

T Y T gtonditions %] [Device |  Limits | |
] Test ‘SymboI : -55°C ¢ Tg < *125°¢C = type ; in : Max {unit{
|

Tor ltoinz | | 06 1 5 |32 ins |
IPropagation delay Itp yz IVgg = 5 Vi ns

I to high logic | 1CL = 50 pF #10%; | | | | i
] level (clock ! 1R = 2k 5% 97 1 & T3T Tas T
| to output) | | ] | | | ]
T | | | [ | [ T
{Propagation delay ltpyLz | | 06 | S ! 35 |as |
1 to low logic | | j | | | |
{ level (clock } : : 0/ : 5 { 33 :ns }

to output)

1/ See table 111 for complete terminal conditions.

2/ ot more than one output should be shorted at ¢ time.

3.5 Electrical test requirements.

device class shall be the subgroups specified in table II.

each subgroup are described in table III.

3.6 Marking. Marking shall be in accordance with MIL-M-38510,

3.7 Microcircuit group assignment.

shall be in microcircuit group number 10 (see MIL-M-38510, appendix E).

The electrical test requirements for each
The electrical tests for

The devices covered by this specification

{method 5005)

TABLE 11, Electrical test requirements.
I | Subgroups (see table TIT)T
{ MIL-STD-883 | |
| test requirements T7 Class § | Class B |
| | devices | devices |
TInitial electrical parameters I 1 ] 1 I
{ {pre burn-in) (method 5004) : : :
[Final electrical test parameters o1*,2,3,7, T 1*,¢2,3, |
! {(method 5004) I 9,10,11 : 7,9 |
| ) |
fGroup A test requirements {1 1,2,3,7,8,1 1.2,3,7, T
: (method 5005} : 9,10,11 : 8,9 |
!
TGroup B test requirements T 1,2,3.7,8,1 WA {
: (method 5005), subgroup § 1 9,19,11 [ |
} | |
[Group U end-point electrical | N/A | 1,2,3 ]
| parameters (method 5005) ] | |
] | | |
{Additional etectrical subgroups for | N/R IS 10,11 |
: group C periodic inspections : | |
] |
{Group U end-point electrical parameters I 1,2,3 I 1,2,3 |
| | |
1 | | |

*PDA applies to subgroup 1 (see 4.2¢).
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4,1 Samg]ing and 1nsgection. Sampling and inspection procedures shall be in
accordance witn mIL-M-J001U ang methods 5005 and 5007, as appiicabie, of RNiL-575-883,
except as modified herein.

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

a. Burn-in test {(method 1015 of MIL-STD-883).

TR Poadh cncddod e N o T admm Sbhe olwmniidd ohasm am L4 aiisma -

V17 1€3L CONAITLIUN U O €, UMINY LUE LITCUIL SUUWH Ul 1I1gure 9, 97
equivalent.

19y *_ 219E%F i imism

\NL ) lA ® TLEYV VvV WINNTWMUN,.

b. Initial and final electrical test parameters shall be as specified in
tadble 11, except i{nitia) electrical parameters test prior to burn-in is
optional at the discretion of the manufacturer.

c. The parcent defective allowable (PDA) shall be as specified in MIL-M-38510,

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MITCH-IBBIT, Tnspections to be performed shall be those specified in method
5005 of MIL-STD-883 and herein for groups A, B, C, and D 1nspections (see 4.4.1
through 4.4.4).

4.4 Quality conformance inspection. Quality conformance inspection shall be in

accordance with MIL-M-38510 and as specified herein. Inspections to be performed
shall be those gspecified in method 5005 of MIL-STD-883 and herein for groups A, B, C,

and D inspections (see 4.4.1 through 4.4.4). o i

4.4,1 Group A inspection. Group A inspection chall be in accordance with table 1
of method - -

4.4,2 Group 8 inspection. Group B inspection shall be 1n accordance with table II
of method [ - -B83. Electrical parameters shall be as specified in table
Il herein.

4.4,3 Group C inspection. Group C inspection shall be in accordance with table
111 of method 5005 of MIL-570-883 and as follows:

a. End-point electrica) parameters shall be as specified in table Il herein.

. Ciubhasmaian 2 nd A 2ahall ha addad ¢4 ¢ha avaun [ {nenartian ranniramante
Ve JUDQUUHPB v @GNG & 3Snar1 p€ AUUEG TO Lnt GUVOUp v IARSPELLVIUN sequiiembiivae
for class 8 devices and shall consist of the tests, conditions, and

limits specified for subgroups 10 and 11 of group A inspection.

c. Steady-state life test (method 1005 of MIL-STD-883) conditions, or
equivalent.

(1) Test condition D or £, using the circuit shown on figure 3, or
equivalent.

TA = *125°C minimu

—
~n
—

um.
000 hours

ar—
L
——

Test duration: 1

MIL-STD-883.

. except as permitted by method 5005 of
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Logic diagrams and terminal connections,
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Pevice type 06
Case 2
3D 20 N/C 2D iD
[re— pEE——Y pa— pee— )
8l]71|6 5] L

|

BRERERCND

30 |9} H I!]@ 19
GND 1 .:E CLR Device type 07
N/C @ l_.I LJ Lr—uﬁ N/C Case 2
G D 20 20 W/C ID 10
F" F'W 1 Fany VB e W W ey
v (5 e LHNANN A
=] = Al L
\m 20 5] M &
A AR AR — L
[ (3] [ig] (7] [ae] ono [10] T X
4D 50 N/C 5D 6D u H
nse 11
(TOP VIEW) H u'-'l
cur [12] ) | N
[ []
3o [13 W | 4
\ _
\\J ) S SOU g S L-I/
= ) [ [ [
30 3D N/C 4D 40
{T0P VIEW)
FIGURE 1. Logic diaqrams and terminal connections - Continued.
DEVICE TYPE 06 DEVICE TYPE 07
INPUTS OUTPUT INPUTS OUTPUTS
CLEAR CLOCK D] Q CLEAR cLock D] @ @
L x  x}L L x x|vL H
H + H H H 4 H K L
H + L L H 4 L L H
H L x| Q H L X1 0 60

high level (steady state)
Tow level (steady state)

fvralavans
irrgIgvariv

transition from low to high
level

p = the level of Q

indicated stead e i
conditions were e 11s

FIGURE 2.

&+ 3¢ ™~ X
"N R

before th
y stat
stab

£

put
ed.

Foo

H = high level (steady state)
L = low level (steady state)
'Y‘ 2 ivralavant
+
Q

= transition from low to high level
o= the level of Q before the

indicated steady state input

conditions were established.

Truth tables.
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DEVICE TYPE 06

Vee %R;gmgmgmgm %R%m
— 1 1 1 | G |
VCC Qi G2 03 G4 Q5 0o
CLR CLK DI D2 D3 D4 D5 D6 GND
L -
cPA O] S
cCPBO

DEVICE TYPL 07

TR

CLR CLxk DI D2 D3 D4 GND

CP A O— J =
CPB O

NOTES:
1. CP A = 100 kHz 250% square wave; duty cycle = 50 #18%; V, = -0.5 V minimum

to +0.7 V maximum; vV, = 2.0V minimum to 5.5 V maximum.

CP B = Same as CP A, synchronized with CP A, except 50 kHz :50% square wave.
2. Rl =1 k@ £5%; RZ = 27Q 1b%.
1, VCC shall be high enough to insure that 5.0 V minimum is present at V.

davice terminal.

FIGURE 3. Burn-in and life test circuit.
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Vcc =8V O
| | i
SR, (SEE NOTE 1) 3n,
J\
MLH— ] I\ —+—n—I-u-o|-uq
= | | =
[+ CLOCK
CLEARG CLEAR
GND vee .
< e [ =
TEST o- - -0 TEST
OUTPUT OUTPUT
= {SEE NOTE 6)
TEST CirculT
- - 1 . .
to—ef i« -t
CLEAR 70, !tq;v' T Ve
INPUT ‘ns_"}d Je1 -
e I?—J'&‘-’-"-—' - e DV
e ee o= = STAtpklean) = Vgen
cLock  #iav %3y !
INPUT A N\ ! ov
it {SioGR) b == TR L Ly
0 / I Nt ay OH
OUTPUT / N\
t_ ) Vo
PLHi o oo
[] “\ [ oH
OuTPUT \___,f L3V Y
(SEE NOTE 6) S ok
VOLTAGE WAVEFORMS
NOTES:
1. Clear input dominates regardless of the state of clock or D inputs.
2. All diodes are 1N3064, or equivaient.
ki Cloav innut l\n'lee r_hnragtgrist‘!gsg v = 3 v. t. < 6 ns, t. < ‘5 ns,
~a ViU VP L pPui S - gen $ (] i—
t (clear) = 35 ns, and PRR < 1 MHz.
4. € = 50 pF +10% {including jig and probe capacitance).
5. R =20 25%
6. T output applies to device type 07 only.
7. Clock input pulse characteristics: t, (clock) 2 25 ns, Vgen = 3V; PRR < 1 MMz,

FIGURE 4. Asynchronous switching test circuit for device types 06 and G7.

@
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Van2B3VO-—
RL RL
- SEE NOTE 2
EPEVITY PRI | SEE NOTE 15 gt
b —_—
| | L o T
= ~N r +
o] CLOCK
| OﬁﬁﬂCLEAP
GNOD Vee
1lr Q —
TESTO -0 TEST
OUTPUT OUTPUT
= TEST CIRCUIT (SEE NOTE 6)
it
il p—— l \
Il b
l I I =
cLocx 2. 7V"'f_—"k’+’z'|7'v" aiaatatiatg - —Vaen
1.3V 3v
INPUT 07V — jl: .......n:s‘\ —0.7V 0
""-"-l ’Htol'"
D INPUT 2.7V ek 20/ TT Ve
3.3v—! i —1.3V
0.7V — Kr=e——ty —% =07V 0
'-Il'llp"" (S N
(- C o |
o *thold
I 1
1
-": tpve = o
i |/ VOH
Q ouTPUT } F -V
3 ouTRuT : OH
[SEE NOTE &) ‘ *'” v
| vor
~—>i tPpHLZ r—-—“‘—
VOLTAGE WAVEFORMS

NOTES
Clock input puise has the foiliowing characteristics: vgen =3V, tl =15n
tg < & ms, tp (ciock) = 30 ns, and PRR < 1 MHz. When testing A
PRR = see table III, tg (clock) = 20 ns, and t; = t; < 6 ns.

2. O input has the following characteristics Vgen =31y, tl < 15 nsg, to <8
tsetup =20 @5, Ly =5 0S, tp = 25 ns, and PRR ic 50% of the clock PRR
testing fyayr g =ty 2683
A1l diodes are 1N3064, or equivalent.

CL = 50 pF +10% (includung Jjig and probe capacitance).

R, = 2 kQ #5%.

Q output applies to device type 07 only.

h N W
PN

FIGURE 5. ggnchrogons switching test circuit (high-level data] for device iypes
and .
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NOTE
1.

~r

) SEE NOTE 2
|— SEE NOTE I

ol —
| L L o o/ T
| = ™ I *=
D CLOCK
o—cJCLEAR
(1 s] Vee
-l- Q Q -
TESTO- — C TEST
outPuT | OUTPUT
= TEST CIRCUIT (SEE NOTE 6)
——ﬁe‘,'.o
. o
—t e~ | |
[ 1
[ [ | .
clock wmeyr 2TV ¥ X-Fziv - T T T T T T o7 Voen
nrwvi i
| i
ory Jih.sv |.3v>g‘to.7v )
— e Q
o1 (cloch)
el
D INPUT ~ &7V Xi ! [P X34 Vgen
1.3V~ -K | - 1.3V
LRARTR fi 0TV _ _ _ ______ o
—itobel ——
1
='. Lhold /
' v
o= T N OH
Q OUTPUT ’
| . _{.3v
— M| |
| PHL2 | _YOL
L"‘"PLHZ"" YOH
& ouTeut ' 7'/"3"
- - = g --------- --—-----VOL
(SEE NOTE 6) VOLTAGE WAVEFORMS

S:

Clock input pulse has the following characteristics:

t, < §ns, t {clock) = 30 ns, and PRR < 1 MHz,

ut has the following characteristics: V. =3V, t, < 15ns, t, < 6 ns,
= 20 .t .= =

tsetup = 2° ne, thom 5 ns, tp 25 ns, and PRR is 50% of the clock PRR.

A1l diodes are IN3064, or equivalent,
C, = 50 pF £10% (including jig and probe capacitance).
R, = 2 kn 5%.

Q output applies to device type 07 only.
FIGURE 6. Synchronous switching test circuit {iow-
06 and 07.

vgen =3V, t‘ < 15 ns,

n



Group A inspeciion far device type 06,
Terminal conditions (pins rot des{gnated may be high

TABLE I111.

MIL-M-38510/331A

ql.l'l"rll'nllilllllfllll- —— e o e e e e S g g — b o o |
ad
hl M E L B B B I # 2 9 5 % 8§ 3 9% 5 8 293 4« 4 8 8 ¢ 2 3 8 B B O s BE 2 8 2 s 8 s
- = ..u.l —_—— === —_= —_—_———— e e—,e—— e _—— e e e e L L
v
» - w w -~
~ 4% 3 B ® 3 3 85 5 S * ® wr 2 $ B E D E PR s B B B T B W @t
(] x (=4 o <
— - e e o 07 e s o o e ey e s o [ AU, — e e e e
=
» (3 w ~
e - PCLEE IR BRI -1}
~ = ~
S R I I I I I R
-
e « = a «
D= - - - -
nE —ey M e nW AD D AP M O et et BV o LD W0 DA S OO et ot O P &P AV AD O =MD s o D W G OO = o
Me ooCcooo CoOCOoODOOCoOOOT COoOTOCTOCOoTOTT oo ooc sSoocoo
-
o e e e e e e et e e b —_—— e ——————— e s b e o o VRPN SR
lo T > >
= ©w W 2 o2 o1z 22z 8 » Bz Rz IO s s Rz Izsszoas r s ez Wwr 3 rros ® :
=] > w
= A I —— T — RS F N - S S
*
b b e - |3 B %
aal -l .
e - - © ©
B il ke it bttt sl ettt e ——————— b o e o e e e e fom o e
A - ES - ® -
4
Lo < ~ ~ et -,
= I : s ped s
llﬁ.lllrllllllllw llllllllllll L e e LI I — . R P
- = = = H =
= = w
5 0. ~ ~ - -
~ (-4 < - (=3
— e gt e —— e e [ ————— —— — ———— ——— T lllllllllll j llllllllllllllll P o . w——
L s e >
L - % % % % -
@ [~ o - - © © o
a 0
o RS PRI VRIS PRSP AR SRSV SRS I T lllllll U A
[ > > >
o A
° e R o =3 ~ ~ M
> o~ o (=] -
~ =}t — e et e et et e e - — ———— — — e e e e e e e b — o o —
< %
4]
: BRI - ] 2 2 2
& =3
- o < - @ w
o bl e L e i
P
>
=1 bt k]
(O A YR =] ~ ~ -
7._ Kk Y1 BE T S = 3 s e sz YL S I I « -
~ -
J s e e b e e e e e e e e e o e e e e L N IS R SR
o & w e
- gErrre s x s 5 oz oz T T2 2 s 1P oE 3 ot Eaw O T e ot 3oz o2 B *
=L —— e T lllllllllllll ﬁ lllllllll e e e S I
~ P i - e % e t
(-] - - © ©
v
—— PUIOUNPUEN S5 DU U PR e e e e e e —— e he o e e o e o b o e e —
> > > < >
. i [ (=4 ~ ~ Q@ -
= . 3 « - Q
o~ o o ' o
o e o et e ot o et e e e e e o o e e et e s e o o > S o e - b e ot s e
SO N PO T % T %
o - - @ £
| — - ——-——f -, ————— b e - - ——— e - e — e ——— N .
= = >= k] >
e 0 e o ~ ~ © -
=) d 3 . p=4 .
~ < = * (=
— _———— st o [ e i e s e s Aot e et e rn e o e e e e e i e i o e e i et e ! S, S
> > > € E
B ~ -} o B o
RPN S U ISP EE PPN e e e ————— ] - — - — —
S P 2% %3
=3 3
© -w LY. ]
—e e —— — s s e s e e e e f e e b — e
» £ Ed > - k] >
1.7..ﬂ|" @3 31 3z w2 T 5 9 8 T T PNX EER TS O3 5 1 3 3 r~3 8 23 3 @ o
d . V . - 3
o o ~ < L] ©
|||||| o o e e e ot e et e e e e i e e o e et e e e e o o et . e s o e o e o e e s e o e
-
N, ]
bt o
ad = |
" L Tael XV X DO~ N DD~ © PO SN UNDONO — M e O D RO~ NMwe w o
g v - - ot - — ~RanNNNNNN S M mo e MO ewwe - -
o o e
o -
—_— e ——————————— - . - —— Y . o b S
]
S -
.’\-— M %- LI I I} 1- 2 B 9 8 # 0 3 7 T B "B 3 3% & B P O3 OR OSGF M-
I I Y ' z
223 | ] g 8
x
aemiatbatey o — -t it |t o o s e e o o ) o e e et e e e e o e i e e | TS
e
- o~ - o~ -
3 = = = = = 21 2
» o > > = ~ - ﬁl
|||||||||||||||||||| P ppp— - — e RN, Wi Ui S
(-9 ¢C
w
m. EY
] o
LS S ——————————— e —_— -

See footnotes at end of device type 06,



: Tett Timits |

LR LI

15

¥

-M_98€10/121A

1
LT IE T e s

13

rpe 06 - Continyed.
, low ¢0.7 ¥, or open)

v

9h

Group A inspection for devic

TAELE 111,
Termina) concitions (pTAS not deslgnated may e R

T

Cases £ F

|

i

R R y—— - .I||T||||||I._.l||‘|‘|T'|rl||.l.0‘l'||.I||I.III—I|I.WI|.|.I||I.||.I
t s s s e s pe v e ve s s s 1 Tt s e e
An . M m
T L T el ettt mtust U —— et —
(=] o
s >~
N s ¥ 03 w- L BN B B B ] m- s 8 u -1
'
=
= o
- ez ¥ v ¥ - e s 8 8"
= s - ~
S —_— e e e e e e e e e et e i . . = e e | b e et e ——— ——— ——— fors e s et e i e |
D -
& "
5= S = o e Q -
“ O N0 @ N0 W PO MmN D -0y M N D (%] -~ Gt s sttty 328 B =t & ) o YO
.m Doocooo -X-1-] [-X-N-] -4 -2-4-4-4 - Am (-4 -4 -4 -4
2 g
T o e e o e e o e o e i ot e e i e e s e e e o P i ot e 2 — — i T e e e e o e s e
L > > o=
N o Wit 2 1 s 35 38 $ 3t 12 8 90 2 231 33 3 .lbunuunuuuuummm S s 3 88
o - -« bkl
a3 - (=1 ot 8 88 TLTX AT X I [
= B 3 8
S e S ] T e e e e — ——— - S
W » > L 4 >
— ~ [, w w €z s 3 ¢ ¢ ODL: v 3
v - . . »
=] o~ w - [Tl -
e e e — e e e —— e b e et e e e s
- » > >
AN -~ w n w «r = 3 1 ¢t DOOKLs 3 3
= . I3 . =
~ w ﬁl - w -
e S N b e b e e e = —— e e e ——
w o 1 8 b RET L AT D -
=S = 3
S e i R e s T e o ot i e e e S = L e
> > > -
- ~ w w w o3 : 3 s 3 DOT X =
S . . . =z
~ w L4 w -
e b e e e e e o - e - - ———— — | L
4 (=3 4t 2t TXEXT L JTXE O [
3 38
(X4
—f - e b e ——— e e s e e b —— e o e - ————— s o e e e oo e
- >
~ w ~ -~ . .
. Ll -1 ° - CcDCACCLTADLOX xs s 5 3 &
o~ w v & -
- -
B B e b ] & S e — - et e o e e e o
- -
o L Y o
M--nu- ¢ s 8 ¢t 2 3 1 Tt 32 3 8 2T L] ®s ¢ £ 2 T 3z 2 YT Er st ¢ 8
- [ < 3
1 -
rf -t " ——— s - > e e e e o > - - —— ] S b ——————— b e e e e e e e |
v "
v -
- >
~ [~ o« & s 2 23 TTXE JIT T [ g
= 3 e - 3
e e B [ T N -
k4 >
> > - > m M
Fo -~ w (L3 w - o «s ¢z 3 T OM@OaLs o -
. .
~ w - e S (%) -
. .
——— e e e —— e = —— e e Y w e e —— - AU ——
~ w
- v
" 3
o~ =3 " bz ¢ 28 TTT 40X T -
Y = (=) =) =
& - - -
——— e —— - e R R e --— 2 8 e ———————— po s o o o
& -
> - > > ¥ g
v Lo i~ w w w @ g <1193 OODAe : -
~ w - w - . -
- -
S | T e e e e e ———— b e e e e e e
- MR
- > > - e 8
o ~ w w w |- o «t 2 2 2 3 DOGOAI ¥ I
IS . N r- r- E3
o~ w - w 3 3 -
" "
e e e —— = s e T — ——— . ar . ———— T ———— P e o ——— i . —— " w—— [ — v ———— ——
“w w .
o ° =
[ “w P
ﬂﬂ. o -~ » bt 2 T BEXX H AT wn -
- - .
3 & ] 38
- - L]
T| S, S e e e e T - S o TV m
° o L
> - Ed > c < =
a - ~ -
] [ s Ww: 2 3 3 w . . ommas:s 3 3 x ¢ 2z 2 @O m -I.wuuun
[~ ~ w - w 2 2 B
) IS EPVRPORR S WO I S SR Y SmaSE—
~ - -~ w
=1 -~ - &~
. - - -
v W M M (]
789”1234 567”9”]2 ” D D o o © Q™Y OAN D RO = .J‘.SG-I“
“ “ LA & 4 wh NN Vi n w LA -] O WO OO0 - < o L e X X -“lv L2 XXX ]
~ 2 - -
XN = [ < -
RO S SN S ———— V. SRpSap B € bbremea— e N e )
- -
i - [ ~
g 518 .l -
v o - wr - - - W -
e S e s s = omow x mn-- W . m.v--uu.-.-n é On 3 3zt s
g - -
= ~ -~ ~ " “» ~ (-
@ a~ - a bl
——— e — ——— —— — —— s [ ———— . s —— > w———— ——— . (- d— w “ s . — . D . S —— — - ——— p— > . . e o — — —— g
@ 11 F =
- - - ~1
=4 £ v -
- & a o - < »
3 > z g S| $15|2%: 2| 2
w — - .Io — [l —“ - @ -
- — T o P i WP e e e e e v b = = i e e e el e e e —r e —— (3 e e e e e s e e
[54 Y] had
a [} s -~ D)
> w V) "] o
=] Y -~ ~
* -l ~
WD! - a ~ L] " | o
S [ ~ o
— s s [t . it o St D . o — D T S — — ————— —— ——— oty it i i Y e st Yt w2 Y e e e e i s e s s s i S S i e > e Yt . e v e, . e S |

See footnotes at end of device type 06,



TABLE I11. Group A inspection Yor device type 06 - Continued.

Terminai conditions (pTns not designated may bir AIYR »..0 V, Vow <07 V, or open)
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| Subgroup lsnwl |MIL-STD- TCase Z 17T 2 J L] 5 7 -4 g 1 TIrT W1 5 T7 L] 19 20 Measured T~ T T
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| | 1 | | | ) | [ | ) 1 | |
1 I T T 1 I L) 1 T T T T ¥ ]
] Itpi s | 3003 1 101 | - | 1 | l ] I | | | } IN wr (" CLktoQg 1| * 27 i |
} I | Fig. 6 | 102 [ | 1 | | | | | | Jor | IN | t - ClKteQs 1 * | * “ 1
1 | {103 [ | ] | I i | I 01 = towr | IN | i i | i ° IClktoQg § ° | * 1
| 1 104 | I | ] | | I IN [V A R | | ] ] § I f * 0Kt Qy 1 ° 1 * 1 |
[ . 1 105 | | ] | m I our | | [ I L | ! I 1 1 i bt tkteQ 1+ 1" 1
| 1 106 1 " | Wy | mw | ] \ ] | D TR | | | I | } [ I 1<K G 0N PR I R I |
t i i ] I | | | 1 | | 1 i | | i 1 i | | | i |
|
: 10 Same tests and terminal conditions as for subgroup 9, except Tg » 125°C and for the following 1fmits: tpyy = 5 to 45 ns; tp y2 = 5 to 32 ns; tpyp = 5 to 36 ns. |
]
v - )
: 11 :Sane tests, terminal conditions, and Vimits as for subgroup 1D, except Tc = -55 C. I
|
= NOTES:
1/ Case 2 pins not referenced are N/C.
===+ 2.5 Y »in/5.5 V max.
) — av
3 e 2.5V min/5.5 ¥ .
3 (I 2.5 min/ max
4/ 1Input voltages shawn are: A . Z.i Y ninimum and B = 0.4 ¥ maximum.
5/ Tests shall be performed in sequence; attridutes data only.
6/ Output voltage shall be H >1.5 ¥ and L 1.5 V.
7/ fuax. Winfwum Limit specified is the frequency of the input pulse. The output freguency shall
T be one-half of the tnput frequency.
8/ 1y 1imits (uA) min/max valves for circuits shown:
] b I
Parameter 1 A ) 8
T i
iy | -85/-270 | -75/-320 |
| i
V ]
I I = -115/-350 | -120/-360
| }
| ] ]
{ ns | -115/-350 | -120/-360
| | !
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: 10 IISme tests and terwinal conditions as for subgroup 9, except Tp = 125°C and the following tiafts: tp My = 5 to 39 nsi tpy ) > 5 to 45 ns: tpuz = 5 to 31 ns; tpy 2 = 5 to 33 as.
T ]
: 11 Pam tests, terminal conditions, and Yimits as For subgroup 10, except Tg « -55"¢C.
NOVES:
A/ Case 2 pins not referenced are N/C.
& . 2.5 ¥ mln/5.5 ¥ max.
= I 1 ov :
) -_ - 2.5 ¥ min/5.5 ¥ max.
= [ R

4/ 1Input vultages shown are: A - 2.4 ¥V mintmem and B « 0.4 ¥ maximum.
;E/ Tests shall be performed in sequence; attributes data only.
5/ Output voltage shail be H >1.5 ¥ and L 1.5 V.,

1/ fuax, minisum Vimit specified is the frequency of the input pulse. The sutput frequency shald
= be one-half of the {nput frequency.

B/ Ty Vmits (uA) min/max values for circuits shown:

Parameter A L]
t2 -735/-4u) -120/- 350=

= s -8S/-340 -120/-360)




4.4.4 Gro g D 1nsEection. Group D inspection shall be in accordance with table IV
of method [ -883. End-pofint electrical parameters shall be as specified
in tabie

Y
11 nerein.

4

e

a

.5 Methods of inspection. Methods of inspection shall be as follows:

.5.1 Volta?e and current. A1l voltages given are referenced to the microcircuit
und terminal. urrents given are conventional and positive when flowing into the
aranca i

4,6 Inclusion with other detail specifications. For qualification and quality

onformance ingpection purnoses, devices covered hy this specification may be treated

as though they were included on the same detail spec1f1cat1ons as devices covered by
MIL-M-38510/301. 1In addfition, if a manufacturer is already part 1 qualified for

types 30106 and 30107, and if the respective dAV\rpe an this :nnrif\raf1nn

(2]

same screen1ng) in all respects except eiectricail testing, then device types 33106
and 33107 may be part I gqualified by conducting only group A electrical tests and
submitting data in accordance with MIL-M-38510, appendix D (i.e groups 8, C, and D
tests are not required).

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIT-N-38510.

6. NOTES

6.1 Inten

6,1 1 nd Microcircuite rnnfnrming to this cpecification are intended for
i

a ad ne
original equipment design applications and logistic support of existing equipment.

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

a. GCompiete part number {see 1.2).

b. Requ1rements for del1very of one copy of the quality conformance

inspection data pertineni to the device inspection lot to be suppiied with
each shipment by the device manufacturer, if applicable.

h]
Ll

m

1T mah
i bGU

L.
A
©

-

d. Requirements for notification of change of product or process to the

rnnfrarring arfsua?u in additinn to notification tn the ""’!“y'"g

activity, if applicable. o

®

Requirements for failure analysis (including required ndition of

tact ~n
method 5003 of MIL-STD- 883), corrective action, and reporting of results,
if applicable.

f. Requirements for product assurance options.

g. Requirements for special carriers, lead lengths, or lead forming, if
app11cab1e. Unless otherw1se specifaed these requirements will not apply

P S e T Uy

to UIIELL PU!L"G}E U] or UllBLL b"lpme"L Lo L"E uovernment.

h. Requirements for "JAN" marking.

6,3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined in MIL-M-3B510, MIL-STD-1331, and as follows:

VIN = = = = = = = = = = = - - Voltage level at input termina)

'IC - . e e e e emaea o= Input clamp voltage

“ - = == =<+ - Current flowing into an input terminal
6 m e e e et e e e e e - . Ground zero voltage potential

18
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6.4 .L%ajstic.gggggrt. Aead materials and finishes (see 3,3) are interchangeable.
Unless otherwise spec ed, microcircuits acquired for Government logistic support
wil) be acquired to device class B (see 1.2.2) and lead finish C (see 3.3). Longer
Tammbbhe amd Yaad Samwmidan 2hall anst affand sha n.-é muomha
ITNyYyLud anu iwawv Iulllllllg 2@ 11 NYy G FITLAM WUIT par numoer.

6.5 Substitutability. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the 1isted generic-industry type. Generic-industry microcircuit types may
not have equivalent operational performance characteristics across military

A mamans aw malldahildby fambame sdiralant £a4 MIL _M_WLAIN Adauvirsra ¢unae and
bclllv:lﬂbulc ranyes wvr l‘llﬂulll\-] 1OV bWIT 3 ‘\]UIVUICIIL VWV Ml IMMTvovaiv UG Viwe vV S Bl

may have slight physical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-35810 types or as a waiver of any of the provisions of MIL-M-38510,

Military device Generic-industry
tvne type
06 2515174
07 25LS175
6.6 Manufacturers® designation. Manufacturers’ circuits which form a part of this
specification are designated with an 'X' as shown in table IV herein.
TABLE IV, Manufaciurers' designations.

T T Manufacturer |
| Device T L) ! C J T J
| type T Texas TKdvanced Microl Motorola

| | Instrument | Devices IIncorporated|
T 1 )| T 1
| 06 I X | | X |
) | | | |
T T ! ] 1
| 07 | X | | X |
i i i i i

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

Cugtodian§: Prgparing activity:
Army - ER Air Force - 17
Navy - EC
Air Force - 17 Agent:

OLA - ES

Review activities: (Project 5962-0831)

Army - AR, Wi

Navy - 0S, SH, TD
Air Force - 11, 19, 85, 99

I‘\IA-

User activities:
Armv - SM

Navy - AS CG, MC

Agent:
DLA - ES

e
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