
  INCH-POUND
                                                   MIL-M-38510/55F
                                                    AMENDMENT 3
                                                     28 APRIL 1999

      SUPERSEDING
      AMENDMENT 2
    30 September 1988

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, CMOS, BUFFER/CONVERTER,
TRUE/COMPLEMENT BUFFER, MONOLITHIC SILICON

Inactive for new design after 9 August 1996

This amendment forms a part of MIL-M-38510/55F, dated 30 April 1984,
and is approved for use by all Departments and Agencies of the Department of Defense.

PAGE 1
1.2.3, add new case outlines as follows:

“N F-5A (16-lead, .440” x .285” x .115”), flat package
 T F-2A (14-lead, .390” x .260” x .115”), flat package”

The attached insertable replacement pages listed below are replacements for stipulated pages.  When the new pages
have been entered in the document, insert the amendment as the cover sheet to the specification.

Replacement page Page replaced

5 5
6 6
25 25
26 26
29 29
30 30
33 33
34 34
35 35
36 36
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1.3, delete and substitute:

“1.3  Absolute maximum ratings.

Device types 01 and 02
Supply voltage range (VDD – VSS):
VCC ≤ VDD ------------------------------------------------------------------- -0.5 V to +15.5 V
Output load capacitance (each output) ----------------------------- 200 pF when VCC > 10 V
Input voltage range ------------------------------------------------------ (VSS –0.5 V) ≤ VI ≤ (VDD +0.5 V)

Device types 51 and 52
Supply voltage range (VDD – VSS):
VCC ≤ VDD ------------------------------------------------------------------- -0.5 V to +18.0 V
Output load capacitance (each output) ----------------------------- 200 pF when VCC > 10 V
Input voltage range ------------------------------------------------------ (VSS –0.5 V) ≤ VI ≤ (VDD +0.5 V)
DC output source or sink current per pin --------------------------- IOH = -4.0 mA
                                                                                                  IOL = +12.0 mA
DC supply current, per pin (IDD, ICC) --------------------------------- -25.0 mA
DC ground current (IGND) ----------------------------------------------- +50.0 mA

Device type 03 and 04

Supply voltage range (VCC – VSS) ----------------------------------------------  -0.5 V to +15.5 V
Input voltage range ----------------------------------------------------------------  (VSS –0.5 V) ≤ VI ≤ (VDD +0.5 V)

Device type 53 and 54

Supply voltage range (VCC – VSS) ----------------------------------------------  -0.5 V to +18.0 V
Input voltage range ----------------------------------------------------------------  (VSS –0.5 V) ≤ VI ≤ (VDD +0.5 V)
DC output source or sink current per pin -------------------------------------  IOH or IOL = ±12.0 mA
DC supply or ground current per pin (ICC, IGND) -----------------------------  ±50 mA

Device type 05

Supply voltage range (VDD – VSS) ----------------------------------------------  -0.5 V to +15.0 V
Input voltage range ----------------------------------------------------------------  (VSS –0.5 V) ≤ VI ≤ (VDD +0.5 V)

Device type 55

Supply voltage range (VDD – VSS) ----------------------------------------------  -0.5 V to +18.0 V
Input voltage range ----------------------------------------------------------------  (VSS –0.5 V) ≤ VI ≤ (VDD +0.5 V
DC output source or sink current per pin:
  True compliment ------------------------------------------------------------------  IOH or IOL = ±12.0 mA
  Compliment output ---------------------------------------------------------------  IOH or IOL = ±6.0 mA
DC supply or ground current per pin (IDD, IGND) -----------------------------  ±50 mA

All device types

Input current (each input) ---------------------------------------------------------  ±10 mA
Storage temperature range ------------------------------------------------------  -65°C to +175°C
Maximum power dissipation (PD) -----------------------------------------------  200 mW
Lead temperature (soldering, 10 seconds) ----------------------------------  +300°C
Thermal resistance, junction-to-case ------------------------------------------  See MIL-M-38510, appendix C
Junction temperature --------------------------------------------------------------  TJ = +175°C”
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PAGE 4

4.2a:  Delete “3.1.9 through 3.1.13” and substitute “initial (pre-burn-in) electrical parameters (3.1.10) through interim (post-
burn-in) electrical parameters (3.1.14)”.

PAGE 7

Table I, tPHL, tPLH, tTHL, and tTLH, min limits column:  Delete all entries and substitute “6”.

PAGE 8

Table II, line 9:  Insert “10 and 11” in subgroup column for class B.
             Line 12:  Delete entire line.
             Line 13:  Delete “13” and substitute “12”.

PAGE 9

4.4.1, insert 4.4.1d and 4.4.1e as follows:
“d.  Subgroups 9 and 11 shall be measured only for initial qualification and after process or design changes which 
may affect dynamic performance.

e.  When the 01 through 03  device types are qualified by extension (see 4.3.1), these device types will be inspected 
(QCI) according to the 51 through 53 device type requirements respectively.”

PAGES 15 16

Table III:  Delete “Cases E, F, Z” and substitute “Cases E, F, N, and Z”.

PAGE 16

Table III:  Delete “Cases E, F, Z” and substitute “Cases E, F, N, and Z”.
*TABLE III, IIH1, Max limits column: change “6” to “600”.
*TABLE III, IIH2, Max limits column: change “1.0” and “45.0” to “100.0” and “100.0” respectively.
*TABLE III, IIL1, Max limits column: change “-6” to “-600.0”.
*TABLE III, IIL2, Max limits column: change “-1.0” and “-45.0” to “-100.0” and “-100.0” respectively.

PAGE17

Table III:  Delete “Cases E, F, Z” and substitute “Cases E, F, N, and Z”.
Table III, tPHL, min limits columns:  Delete “7/2” throughout and substitute “6”, “9”, “6”, respectively. tPLH, min limits columns:
Delete “10/8” throughout and substitute “6”, “9”, “6”, respectively.  tTHL, min limits columns: Delete “20/5” throughout and
substitute “6”, “9”, “6”, respectively.  tTLH, min limits columns: Delete “20” throughout and substitute “6”, “9”, “6”, respectively.

PAGE 18

Table III:  Delete “Cases E, F, Z” and substitute “Cases E, F, N, and Z”.

PAGE 19

Table III:  Delete “Cases E, F, Z” and substitute “Cases E, F, N, and Z”.
*TABLE III, IIH1, Max limits column: change “6” to “600”.
*TABLE III, IIH2, Max limits column: change “1.0” and “45.0” to “100.0” and “100.0” respectively.
*TABLE III, IIL1, Max limits column: change “-6” to “-600.0”.
*TABLE III, IIL2, Max limits column: change “-1.0” and “-45.0” to “-100.0” and “-100.0” respectively.
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PAGE 20

Table III:  Delete “Cases E, F, Z” and substitute “Cases E, F, N, and Z”.
Table III, tPHL, min limits columns:  Delete “7/11” throughout and substitute “6”, “9”, “6”, respectively.  tPLH, min limits columns:
Delete “10/17” throughout and substitute “6”, “9”, “6”, respectively.  tTHL, min limits columns: Delete “20/5” throughout and
substitute “6”, “9”, “6”, respectively.  tTLH, min limits columns: Delete “20” throughout and substitute “6”, “9”, “6”, respectively.

PAGE 23

Table III, test 112, pin column 11:  Delete “OUT”; pin 12: Delete “IN” and substitute “OUT”; pin column 13:  Add “IN”.
Table III, tPHL, min limits columns:  Delete “8” throughout and substitute “6”, “9”, “6”, respectively.  tPLH, min limits columns:
Delete “9” throughout and substitute “6”, “9”, “6”, respectively.  tTHL, min limits columns: Delete “8” throughout and substitute
“6”, “9”, “6”, respectively.  tTLH, min limits columns: Delete “9” throughout and substitute “6”, “9”, “6”, respectively.

PAGE 27

Table III:  Delete “Cases E, F, Z” and substitute “Cases E, F, N, and Z”.
*TABLE III, IIH2, Max limits column: change “1.0” and “45.0” to “100.0” and “100.0” respectively.
*TABLE III, IIL1, Max limits column: change “-6” to “-600.0”.
*TABLE III, IIL2, Max limits column: change “-1.0” and “-45.0” to “-100.0” and “-100.0” respectively.

PAGE 28

Table III:  Delete “Cases E, F, Z” and substitute “Cases E, F, N, and Z”.
Table III:  tPHL, min limits columns:  Delete “5/2”, “7/2”, “5/2” and substitute “6”, “9”, “6”, respectively.  tPLH, min limits columns:
Delete “7/8”, “10/8”, “7/8” and substitute “6”, “9”, “6”, respectively.  tTHL, min limits columns: Delete “3/3”, “10/8”, “3/3” and
substitute “6”, “9”, “6”, respectively.  tTLH, min limits columns: Delete “13”, “20”, “13” and substitute “6”, “9”, “6”, respectively.

PAGE 31

Table III:  Delete “Cases E, F, Z” and substitute “Cases E, F, N, and Z”.
*TABLE III, IIH2, Max limits column: change “1.0” and “45.0” to “100.0” and “100.0” respectively.
*TABLE III, IIL1, Max limits column: change “-6” to “-600.0”.
*TABLE III, IIL2, Max limits column: change “-1.0” and “-45.0” to “-100.0” and “-100.0” respectively.

PAGE 32

Table III:  Delete “Cases E, F, Z” and substitute “Cases E, F, N, and Z”.
Table III:  tPHL, min limits columns:  Delete “5/7”, “7/11”, “5/7” and substitute “6”, “9”, “6”, respectively.  tPLH, min limits columns:
Delete “7/11”, “10/17”, “7/11” and substitute “6”, “9”, “6”, respectively.  tTHL, min limits columns: Delete “3”, “4/5”, “3” and
substitute “6”, “9”, “6”, respectively.  tTLH, min limits columns: Delete “13”, “20”, “13” and substitute “6”, “9”, “6”, respectively.

PAGE 37

4.4.3:  Delete 4.4.3c and substitute as follows:

“c.  When the 01 through 03 device types are qualified by extension (see 4.3.1), these device types will be inspected 
(QCI) according to the 51 through 53 device type requirements respectively.”
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PAGE 42

6.3:  Delete “VDD” and substitute “VDD and VCC”.
After ISS add:

“IDD and ICC ------------------------------------------------------------------  DC supply current.
 IGND ---------------------------------------------------------------------------  DC ground current.”

The margins of this amendment are marked with an asterisk to indicate where changes (additions, modifications,
corrections, deletions) from the previous amendment were made.  This was done as a convience only and the Government
assumes no liability whatsoever for any inaccuracies in these notations.  Bidders and contractors are cautioned to evaluate
the requirements of this document based on the entire content irrespective of the maginal notations and relationship to the
last previous amendment.

CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - CR    DLA - CC
Navy - EC
Air Force - 11
NASA - NA
DLA – CC

Review activities: (Project 5962-1838)
Navy - AS, CG, MC, OS, SH
Army - AR, MI, SM
Air Force - 19, 85, 99
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TABLE I.  Electrical performance characteristics.

Test Symbol

Conditions
VSS = 0 V, -55°C ≤ TC ≤+125°C

unless otherwise specified
Device
Type  1/

Limits Unit

Min Max
Positive clamping input
  to VDD or VCC

VIC(pos) TC = +25°C, VDD and VCC = GND

VSS = Open,  Output = Open, II = 1 mA

01, 02,

05, 51,

52, 55

+1.5 V dc

Negative clamping input
  to VSS

VIC(neg) TC = +25°C, VDD and VCC = GND

VSS = Open,  Output = Open, II = 1 mA

All -6.0 V dc

VDD and VCC = 15 V dc, any

  combination of inputs

01 – 05 -750 nA dcQuiescent supply current ISS

VDD and VCC = 15 V dc, any

  combination of inputs

51 - 55 -750 nA dc

VOH1 VDD and VCC = 4.5 V dc

IOH = -0.1 mA (see table III)

01 - 05 2.50 V dc

VOH2 VDD and VCC = 5.0 V dc

IOH = -0.35 mA (see table III)

01 - 05 4.5 V dc

VOH3 VDD and VCC = 5.0 V dc

IOH = -0.0 mA (see table III)

01 - 05 4.95 V dc

VOH4 VDD and VCC = 12.5 V dc

IOH = -0.0 mA (see table III)

01 - 05 11.25 V dc

High level output voltage

VOH5 VDD and VCC = 15.0 V dc

IOH = -0.1 mA (see table III)

51 - 55 14.95 V dc

VOL1 VDD and VCC = 5.5 V dc

IOL = -0.23 mA (see table III)

01 - 05 0.5 V dc

VOL2 VDD and VCC = 5.0 V dc

IOL = -2.1 mA (see table III)

01 - 05 0.5 V dc

VOL3 VDD and VCC = 5.0 V dc

IOL = -0.0 mA (see table III)

01 - 05 0.05 V dc

VOL4 VDD and VCC = 12.5 V dc

IOL = -0.0 mA (see table III)

01 - 05 1.25 V dc

Low level output voltage

VOL5 VDD and VCC = 15.0 V dc

IOL = -0.0 mA (see table III)

51 - 55 0.05 V dc

See footnotes at end of table.

Supersedes page 5 of MIL-M-38510/55F
Of 30 April 1984
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TABLE I.  Electrical performance characteristics.

Test Symbol

Conditions
VSS = 0 V, -55°C ≤ TC ≤+125°C

unless otherwise specified
Device

Type  1/
Limits Unit

Min Max
1, 53 4.0VIH1 VDD and VCC = 5.0 V dc

VO = (see table III), IO ≤ 1.0 µA 52, 54, 55 3.5

V dc

51, 53 8.0VIH2 VDD and VCC = 10.0 V dc

VO = (see table III), IO ≤ 1.0 µA 52, 54, 55 7.0

V dc

51, 53 12.0

Input high voltage

VIH3 VDD and VCC = 15.0 V dc

VO = (see table III), IO ≤ 1.0 µA 52, 54, 55 11.0

V dc

51, 53 1.0VIL1 VDD and VCC = 5.0 V dc

VO = (see table III), IO ≤ 1.0 µA 52, 54, 55 1.5

V dc

51, 53 2.0VIL2 VDD and VCC = 10.0 V dc

VO = (see table III), IO ≤ 1.0 µA 52, 54, 55 3.0

V dc

51, 53 2.5

Input low voltage

VIL3 VDD and VCC = 15.0 V dc

VO = (see table III), IO ≤ 1.0 µA 52, 54, 55 4.0

V dc

51 - 54 2.2

True
compliment

1.2

IOL1 VDD and VCC = 5.0 V dc

VIN = (see table III)

VOL = 0.4 V dc
Compliment
output

55

0.55

mA dc

51 - 54 17.0

True
compliment

8.0

Output low (sink) current

IOL2 VDD and VCC = 5.0 V dc

VIN = (see table III)

VOL = 0.4 V dc
Compliment
output

55

3.0

mA dc

51 - 54 2.2

True
compliment

1.2

IOH1 VDD and VCC = 5.0 V dc

VIN = (see table III)

VOL = 0.4 V dc
Compliment
output

55

0.55

mA dc

51 - 54 17.0

True
compliment

8.0

Output high (sink) current

IOH2 VDD and VCC = 5.0 V dc

VIN = (see table III)

VOL = 0.4 V dc
Compliment
output

55

3.0

mA dc

VDD and VCC = 15.0 V dc 01 - 05IIH
VDD and VCC = 18.0 V dc 51 - 55

100.0 nA

VDD and VCC = 15.0 V dc 01 - 05

*Input leakage current

IIL
VDD and VCC = 18.0 V dc 51 - 55

-100.0 nA

Input test voltage VZAP C1 = 100 pF,  RZ = 1.5 kΩ, (see 4.5.3) All 400 V

See footnote at end of table.

Supersedes page 6 of MIL-M-38510/55F
of 30 April 1984
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TABLE III.  Group A inspection for device types 51 and 53.
U

ni
t

V
dc “ “ “ “ “ “ “ “ “ “ “

nA
dc “

V
dc “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ ‘ ‘ “

M
ax

0.
05 “ “ “ “ “ 0.
5 “ “ “ “ “ 1.
0 “ “ “ “ “ 1.
5 “ “ “ “ “

S
ub

gr
ou

p 
3

T
C

 =
 -

55
°C

M
in

14
.9

5
“ “ “ “ “

M
ax

-7
50

-7
50

0.
05 “ “ “ “ “ 0.
5 “ “ “ “ “ 1.
0 “ “ “ “ “ 1.
5 “ “ “ “ “

S
ub

gr
ou

p 
2

T
C

 =
 1

25
°C

M
in

14
.9

5
“ “ “ “ “

M
ax

1.
5 “ “ “ “ “

-6
.0 “ “ “ “ “ -7
5

-7
5

0.
05 “ “ “ “ “ 0.
5 “ “ “ “ “ 1.
0 “ “ “ “ “ 1.
5 “ “ “ “ “

T
es

t l
im

its

S
ub

gr
ou

p 
1

T
C

 =
 2

5°
C

M
in

14
.9

5
“ “ “ “ “

M
ea

su
re

d
te

rm
in

al

A
1

A
2

A
3

A
4

A
5

A
6

A
1

A
2

A
3

A
4

A
5

A
6

V
S

S

V
S

S

Y
1

Y
2

Y
3

Y
4

Y
5

Y
6

Y
1

Y
2

Y
3

Y
4

Y
5

Y
6

Y
1

Y
2

Y
3

Y
4

Y
5

Y
6

Y
1

Y
2

Y
3

Y
4

Y
5

Y
6

Y
1

Y
2

Y
3

Y
4

Y
5

Y
6

16
  2

/

V
D

D

G
N

D “ “ “ “ “

18
 V

18
 V

15
 V “ “ “ “ “ “ “ “ “ “ “

5 
V “ “ “ “ “

10
 V “ “ “ “ “

15
 V “ “ “ “ “

15 Y
6

14 A
6

1 
m

A

-1
 m

A

18
 V

G
N

D

G
N

D

15
 V

G
N

D “ “ “ “
4.

0 
V

G
N

D “ “ “ “
8.

0 
V

G
N

D “ “ “ “
12

.5
 V

13 N
C

12 Y
5

11 A
5

1 
m

A

-1
 m

A

18
 V

G
N

D

G
N

D

15
 V

G
N

D “ “ “
4.

0 
V

G
N

D “ “ “ “
8.

0 
V

G
N

D “ “ “ “
12

.5
 V

G
N

D

10 Y
4

9 A
4

1 
m

A

-1
 m

A

18
 V

G
N

D

G
N

D

15
 V

G
N

D “ “
4.

0 
V

G
N

D “ “ “ “
8.

0 
V

G
N

D “ “ “ “
12

.5
 V

G
N

D
G

N
D

8 V
S

S

G
N

D “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “

7 A
3

1 
m

A

-1
 m

A

18
 V

G
N

D

G
N

D

15
 V

G
N

D
G

N
D

4.
0 

V
G

N
D “ “ “ “

8.
0 

V
G

N
D “ “ “ “

12
.5

 V
G

N
D “ “ “

6 Y
3

5 A
2

1 
m

A

-1
 m

A

18
 V

G
N

D

G
N

D

15
 V

G
N

D
4.

0 
V

G
N

D “ “ “ “
8.

0 
V

G
N

D “ “ “

G
N

D
12

.5
 V

G
N

D “ “ “

4 Y
2

3 A
1

1 
m

A

-1
 m

A

18
 V

G
N

D

G
N

D

15
 V

4.
0 

V
G

N
D “ “ “ “

8.
0 

V
G

N
D “ “ “ “

12
.5

 V
G

N
D “ “ “ “

2 Y
1

F
or

 te
rm

in
al

 c
on

di
tio

ns
 a

nd
 li

m
its

 s
ee

  
1/

1 V
C

C

G
N

D “ “ “ “ “

18
 V

18
 V

15
 V “ “ “ “ “

15
 V “ “ “ “ “

5 
V “ “ “ “ “

10
 V “ “ “ “ “

15
 V “ “ “ “ “

C
as

es
E

, F
, N

,
A

nd
 Z

T
es

t
N

o. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44

M
IL

-
S

T
D

-
88

3
m

et
ho

d

3/

30
05

  4
/

30
05

  4
/

30
06 “ “ “ “ “

30
07 “ “ “ “ “

S
ym

bo
l

V
IC

(P
O

S
)

“ “ “ “ “

V
IC

(N
E

G
)

“ “ “ “ “ I S
S

I S
S

V
O

H
5

“ “ “ “ “

V
O

L5 “ “ “ “ “

V
IH

1

“ “ “ “ “

V
IH

2

“ “ “ “ “

V
IH

3

“ “ “ “ “
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TABLE III.  Group A inspection for device types 51 and 53 – Continued.
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See footnotes at end of device type 55 ,  Supersedes page 26 of MIL-M-38510/55F dated 30 April 1984
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TABLE III.  Group A inspection for device types 52 and 54.
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See footnotes at end of device type 55 ,  Supersedes page 29 of MIL-M-38510/55F dated 30 April 1984
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TABLE III.  Group A inspection for device types 52 and 54 – Continued.
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See footnotes at end of device type 55 ,  Supersedes page 30 of MIL-M-38510/55F dated 30 April 1984
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TABLE III.  Group A inspection for device type 55.
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See footnotes at end of device type 55 ,  Supersedes page 33 of MIL-M-38510/55F dated 30 April 1984
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TABLE III.  Group A inspection for device type 55 – Continued.
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See footnotes at end of device type 55 ,  Supersedes page 34 of MIL-M-38510/55F dated 30 April 1984
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TABLE III.  Group A inspection for device type 55 - Continued.
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See footnotes at end of device type 55 ,  Supersedes page 35 of MIL-M-38510/55F dated 30 April 1984
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TABLE III.  Group A inspection for device type 55 – Continued.
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See footnotes at end of device type 55 ,  Supersedes page 36 of MIL-M-38510/55F dated 30 April 1984
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TABLE III.  Group A inspection for device type 55 – Continued.

1/ Input pins not designated may be tied to VCC or GND or may be left open provided they do not influence the outcome of 
the measurement .  Output pins not desigated may be tied to the loads or may be left open provided they do not 
influence the outcome of the measurment.

2/ Terminal 16 is not connected for device types 53 and 54.

3/ Test parameter VIC(pos) does not apply to device types 53 and 54.

4/ When performing quiescent supply measurements (ISS), the meter shall be placed so that all currents flow through the
 meter.

5/ The device manufacturer may, at his option, measure IIL and IIH at 25°C for each individual input or measure all inputs 
together.

6/ (A) Capcitance bridge between measured terminal and VSS; frequency = 1 MHz.

7/ Test limits tPHL, tPLH, tTHL, and tTLH for device types 51/53 and 52/54 consists of two sets of values and are expressed 
XXX/XXXX in the limits column.  The digits preceding the slash apply to the first device in a set.
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