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LOW POWER LOW OFFSET VOLTAGE QUAD COMPARATOR: ALSO
AVAILABLE GUARANTEED TO 100K RAD(Si) TESTED TO
MIL-STD-883, METHOD 1019.5.

General Description

The LM139A consists of four independent precision voltage comparators. These were designed
specifically to operate from a single power supply over a wide range of voltages.

Operation from split power supplies is also possible and the low power supply current

drain is independent of the magnitude of the power supply voltage. These comparators also
have a unique characteristic in that the input common-mode voltage range includes ground,
even though operated from a single power supply voltage.

Application areas include limit comparators, simple analog to digital converters; pulse,
squarewave and the time delay generators; wide range VCO; MOS clock timers; multivibrators
and high voltage digital logic gates. The LM139A was designed to directly interface with

TTL and CMOS. When operated from both plus and minus power supplies, it will directly
interface with MOS logic-where the low power drain of the LM139A is a distinct advantage
over standard comparators.

Industry Part Number NS Part Numbers

LM139A LM139AE/883
LM139AJ-MLS
LM139AJ-QMLV*

Prime Die LM139AJ/883
LM139AJRQML**
LM139 LM139AJRQMLYV***

LM139AW-MLS
LM139AW-QMLV/*<
i LM139AW/883

Controlling Document LMISOAWISES
LM139AWG/883

See Features Page LMLSOAWCIBES e
LM139AWGRQML ¥k
LM139AWRQML ke
LML39AWRQML /i

Processing Subgrp Description  Temp ( C) °
MIL-STD-883, Method 5004 1 Static tests at +25
2 Static tests at +125
. . 3 Static tests at -55
Quality Conformance Inspection 4 Dynamic testsat ~ +25
5 Dynamic tests at +125
B ~ 6 Dynamic tests at -55
MIL-STD-883, Method 5005 7 Functional tests at ~ +25
8A Functional tests at  +125
8B Functional tests at  -55
9 Switching tests at ~ +25
10 Switching testsat ~ +125
11 Switching tests at ~ -55
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Features
- Wide supply voltage range
LM139A 2Vdc to 28Vdc or +1Vdc to +14Vdc _ _
- Very low supply current drain (0.8 mA) - independent of supply voltage
- Low input biasing current 25nA
- Low input offset current +5nA _
and offset voltage +1mV _

- Input common-mode voltage range includes GND

- Differential input voltage range equal to the power supply voltage

- Low output saturation voltage 250mV at 4mA

- Output voltage compatible with TTL, DTL, ECL, MOS and CMOS logic systems

- SMD : 5962-9673801VCA*, VDA**** \/XA¥**xx,

- SMD : 5962R9673801QCA**, VCA*** QXA , VXA , QDA , VDA kkkikkex
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(Absolute Maximum Ratings)

(Note 1)
Supply Voltage
V+ 36 Vdc or + 18 Vdc
Differential Input Voltage
(Note 5)
36 Vdc
Input Voltage

-0.3 Vdc to +36 Vdc
Input Current

(Note 6)
(Vin < -0.3 Vdc) 50mA
Power Dissipation
(Note 2, 3)
LCC 1250mwW
CERDIP 1200mwW
CERPACK 680mwW
CERAMIC S.O.1.C. 680mwW
Output Short-Circuit to GND
(Note 4)
Continuous
Maximum Junction Temperature
150 C

Storage Temperature Range
-65 Cto+150 C

Lead Temperature
(Soldering, 10 seconds) 260 C

Operating Temperature Range
-55Cto+125C

Thermal Resistance

ThetaJA
LCC (Still Air) 100 C/W
(500LF/Min Air flow) 73 CIW
CERDIP (Still Air) 103 C/wW
(500LF/Min Air flow) 65 C/W
CERPACK (Still Air) 183 C/W
(500LF/Min Air flow) 120 C/W
CERAMIC S.O.1.C. (Still Air) 183 C/W
(500LF/Min Air flow) 120 C/W

ThetalC
LCC 28 C/W
CERDIP 23 C/W
CERPACK 23 C/W
CERAMIC S.O.1.C. 23 C/W

ESD Tolerance
(Note 7)
600V

Note 1:  Absolute Maximum Ratings indicate limits beyond which damage to the device may occur.
Operating Ratings indicate conditions for which the device is functional, but do not
guarantee specific performance limits. For guaranteed specifications and test
conditions, see the Electrical Characteristics. The guaranteed specifications apply
only for the test conditions listed. Some performance characteristics may degrade
when the device is not operated under the listed test conditions.

Note 2:  The maximum power dissipation must be derated at elevated temperatures and is
dictated by Tjmax (maximum junction temperature), ThetaJA (package junction to
ambient thermal resistance), and TA (ambient temperature). The maximum allowable
power dissipation at any temperature is Pdmax = (Tjmax - TA)/ThetaJA or the number
given in the Absolute Maximum Ratings, whichever is lower.

Note 3:  The low bias dissipation and the ON-OFF characteristic of the outputs keeps the chip
dissipation very small (Pd < 100mW), provided the output transistors are allowed to
saturate.
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(Continued)

Note 4:

Note 5:

Note 6:

Note 7:

Short circuits from the output to V+ can cause excessive heating and eventual
destruction. When considering short circuit to ground, the maximum output current is
approximately 20mA independent of the magnitude of V+.

Positive excursions of input voltage may exceed the power supply level. As long as
the other voltage remains within the common-mode range, the comparator will provide a
proper output state. The low input voltage state must not be less than -3.0 Vdc (or
0.3 Vdc below the magnitude of the negative power supply, if used) (at 25 C).

This input current will only exist when the voltage at any of the input leads is
driven negative. It is due to the collector-base junction of the input PNP
transistors becoming forward biased and thereby acting as input diode clamps. In
addition to the diode action, there is also lateral NPN parasitic transistor action
on the IC chip. This transistor action can cause the output voltages of the
comparators to go to the V+ voltage level (or to ground for a large overdrive) for
the time duration that an input is driven negative. This is not destructive and
normal output states will re-establish when the input voltage, which was negative,
again returns to a value greater than -0.3 Vdc (at 25 C).

Human body model, 1.5K Ohms in series with 100pF.
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Electrical Characteristics
DC PARAMETERS: See NOTE 3

(The following conditions apply to all the following parameters, unless otherwise specified.)
DC: V+=5V,Vcm=0

IN- SUB-
SYMBOL PARAMETER CONDITIONS NOTEQAME MIN MAX | UNIT| so5ups
Icc Supply Current RI = Infinity 2 mA 1,2,
3
V+ =30V, RI = Infinity 2 mA 1,2,
3
Icex Output Leakage V+ =30V, Vo = 30V 1 uA 1,2,
Current 3
Vsat Saturation Isink = 4mA 400 mV 1
Voltage
700 mvV 2,3
Isink Dutput Sink Vo =1.5V 6 mA L
Current
Vio Input Offset -2 2 mV 1
Voltage
-4 4 mV 2,3
V+ =30V -2 . mv il
-4 4 mV 2,3
V+ =30V, Vem = 28.5V, Vout = 1.5V -2 2 mV 1
V+ =30V, Vcm = 28.0V, Vout = 1.5V -4 4 mV 2,3
+lbias Input Bias Vo =1.5V -100 -1 nA 1
Current
-300 -1 nA 2,3
-Ibias Input Bias Vo =1.5V -100 -1 nA 1
Current
-300 -1 nA 2,3
lio nput Offset Vo =1.5V -25 25 nA 1
Current
-100 100 nA 2,3
PSRR Power Supply V+ =5V to 30V 60 dB 1
Rejection Ratio
CMRR Common Mode V+ =30V, Vcm = 0V to 28.5V 60 dB 1
Rejection Ratio
Av Voltage Gain Vi =15V, Rl > 15K Ohms, 50 vimv | 1
Vout =1V to 11V
Vem Common Mode V+ =30V 1 0 + - Y 1
Voltage Range 15
1 0 V+ - \Y 2,3
15
Vdiff Differential V+ =30V, Vdiff = 36V 2 500 nA 1,2,
Input Voltage 3
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Electrical Characteristics
AC PARAMETERS: See NOTE 3

(The following conditions apply to all the following parameters, unless otherwise specified.)
AC: V+=5V

IN- SUB-
SYMBOL PARAMETER CONDITIONS NQTE, AME MIN MAX | UNIT GROUPS
tRLH Response Time 5 usS 4
0.8 us 4
tRHL Response Time 25 usS 4
0.8 usS 4
DC PARAMETERS: DRIFT VALUES (See NOTE 3)
(The following conditions apply to all the following parameters, unless otherwise specified.)
DC: V+ =5V, Vcm = 0V. "Deltas not required on B-Level product. Deltas required for S-Level (-MLS) product
as specified on Internal Processing Instructions (IPI) and for QMLYV product at Group B, Subgroup 5
ONLY."
Vio Input Offset -1 1 mV 1
Voltage
+lbias Input Bias Vo =1.5V -15 15 nA 1
Current
-Ibias Input Bias Vo =1.5V -15 15 nA 1
Current
lio nput Offset Vo =1.5V -10 +10 nA 1
Current
DC/AC PARAMETERS: POST RADIATION LIMITS +25 C (See NOTE 3)
(The following conditions apply to all the following parameters, unless otherwise specified.)
DC: V+=5V,Vcm =0V.
AC: V+=5V
Vio Input Offset V+=5V,Vem =0 3 -26 25 mV 1
Voltage
V+ =30V, Vem =0 3 -2.6 25 mVv 1
V+ =30V, Vcm = 28.5V, Vout = 1.5V 3 -2.5 25 mv 1
V+ =30V, Vcm = 28.0V, Vout = 1.5V 3 -2.5 25 mv 1
+lbias Input Bias Vo =1.5V 3 -110 -1 nA 1
Current
-Ibias Input Bias Vo =1.5V 3 -110 -1 nA 1
Current
tRLH Response Time 3 0.9 us 4

Note 1:  Parameter guaranteed by Vio tests.

Note 2:  Vdiff is measured by applying +36V/-36V, with reference to gnd, to the two inputs.

Note 3:  Pre and post irradiation limits are identical to those listed under AC and DC
electrical characteristics except as listed in the Post Radiaton Limits Table. These
parts may be dose rate sensitive in a space environment and demonstrate enhanced low
dose rate effect. Radiation end point limits for the noted parameters are guaranteed
only for the conditions as specified in MIL-STD-883, Method 1019.5
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Graphics and Diagrams

GRAPHICS# DESCRIPTION
5542HRA2 (blank)
5715HRA2 CERPACK (W), 14 LEAD (B/I CKT)
5816HRA3 LCC (E), TYPE C, 20 TERMINAL (B/I CKT)
E20ARE LCC (E), TYPE C, 20 TERMINAL(P/P DWG)
J14ARH CERDIP (J), 14 LEAD (P/P DWG)
P0O00184A CERPACK (W), 14 LEAD (PINOUT)
P000201A LCC (E), TYPE C, 20 TERMINAL (PINOUT)
P000238A CERAMIC SOIC (WG), 14 LEAD (PINOUT)
P000271A CERDIP (J), 14 LEAD (PINOUT)
W14BRN CERPACK (W), 14 LEAD (P/P DWG)
WG14ARC CERAMIC SOIC (WG), 14LD (P/P DWG)

See attached graphics following this page.



EN

1o [ L3IHS Jon imvy¥a 37vDOS L1ON 0a 55

] V023- LYW _u YIN

A3y ¥IGNON ONIMvH0 | 371s 31v28 NOI13r0¥d
|_<z _zmu._. ON 1VAQYddY
.
U u&>._. SNHD_“HONI

‘Y43144vYI dI1HD $S531Qv3IT

NAVHQ

Jiva S1VAQY¥ddY

0608-250G6 VD '0J01D D4UDS '9A1IQ JO4INPUOIIWIS 0062 L “ 96/01/20 |4posg sudomg

NOI1VY¥0d¥0) Y01INANOIINIS TVNOILVN

I0HLNOOD NOILYHNIIANOD
odav/ 1IN

[¢10xLe 1]
dAl G00°%060°

[L0°0+¥9°01

dhl €00°%620° Q

SYILINTTTIN 34V [ ] NI

06/L Q3LYQ 9D NOILYI¥YA “700-SH NOILYYLSI93¥ D303" 3IONI¥3II3Y v
“NOISN3WIQ WWge 0/NISTO™ 3IHL HSI1dWOIDY 0L
YIINVHD WAWIXVA WWTGT0/N1020 X Sh V JAVH AYA SOVd ¥IN¥0D "2
"G£81-01S-TIW 40 NOISIATY 1S3LV1 ¥3d SSINWDIHL 430108
"d10 ¥30705 "9
1IMDIN SYILINOYDIN 68 °8-12 F/SIHONIOYDIN 0SE-0G YIAO
ONILY1d 0109 WAWININ SYILIWOYDIW L 21/SIHONIOYDIN 0 "D
TONINOTI04 IHL JO INO 3@ OL HSINIJ QV31 1
SANTYA 031410345 3SIMYIHLO SSIINN:ST[ON

HONT ST NOISNIWIQ ONTTI04LNOD

[G¢ 0%¢0°1]
010 %0v0" X SF X¢

[G0°0+€2°0]
dhl 200°%600°d
[G¢0%8€°0]
010" +G10° XS

[21°0%L2°1]
[2°0%716° 7] dALl 600 *06G0°

dAl 800 %610 (21°0390°¢]
F’%@ G00 *00¢°

/930 16/01/20 [ 0001 | MYYAIY ONY 3SIAFY[ 3

Q.4dv/i8 | ava | N3 | NOI1d 14§30 [0

SNOISIANTS

[¢0+91°¢]
800°+G80°

¢ 310N

(€181
(61°0791°1) e
900" 7 690"
[2°0768°8]
8007705 O




7T 40 T mezmi ONIMYHA 3T¥3S LON 04 mew
Ao U Svos mHHMw:omj9¢ mw "1861/¥0 031vVQ ‘@Y NOILVIYYA ‘9%0-ON NOILV¥1SIOIW 0303 "2
"S1V14 HOPYA 3HL 40 1S3¥D 3HL 1V dIYNSYIN ¥30710S WNNINIW
6 aQv3 +7 ¥AOBddv SYILINOYIIN B80S ~/ SIHONIOMIIN 002 39 OL HSINI4 av3I1 "7
‘ s 410430 HHO YONT Q3141034S 3ISIMY3HLO SSIINN : ST ON
m u "MHO 9140
0608-25056 YO 'P4RIJ P4UPS 'sAld0 1043npuosIuss 0062 £6/51/60|9yvnNe27 L
NMY 5O
NOILvd0dd0d JOLONAONOJINGS TTVNOILVN 31va STIVAOHddY HON T :NO T @ZM_E 10 9NITI 11049 ILNOD
TOILNOD NOILTINDIINOD TOILNOD NOILVINDIINOD
0198e-W=TIW (@XENV/AII Ly 18270 ¥5°Z]
010°% 001"
SONT HL09
[80°0 7 9% 0] .
dAl " c00" 810 | rw\Vx\‘x<zﬁmmomg
(17 01-.87L] —
\i ory -0rg” T\ dAL 4 [B0:5-81°¢]
7 7 e o7 F .06 002 -S21°
dAl el
[s0'0 7 52°0] <G F .G6 dAL NINW :
dAL " Z007s oTo° { | 051 | {
! (80"
: 80°G]
= H§ Xiimmﬂmg B | dal xvn 1895
7 gxy (297115701
t\\\\ T 090 -020° T
INVIVIS SSV19 ﬁ | %” g lerosovnl || . |
ST 8-LS°L S00°F G50° $T1°0
1 oze-062° dAL NIN'E5,"
[15°0-¢1°0
dAl 020" -500°

/111¢6/51/60] 10001

MvY03Y

*0LS IN3YYND H¥3d 3ISIATY

a.ddv/ A8 Jiva ‘N*O'3

NOI1dId053d

g1

SNOISI

AN 3 d

;m
L 3
N\ Ao

ﬁ

[181-65°G]
0l¢ -022°

|

fm{{{{{ww

[¥6°67]

XN g

m////rx‘ﬁ#@_o;

Gzg- ¢




OUTPUT 2—— 14 ——OUTPUT 3
OUTPUT1—— 2 13 ——OUTPUT 4
V+ 3 12 GND
IN-1—| 4 11 IN+ 4
IN+ 1 5 10 +——IN- 4
IN-2—— 6 9 | IN+ 3
IN+ 2 7 8 ——IN-3
N J

LM139AW, LM139W
14 - LEAD CERPACK

CONNECTION DIAGRAM

TOP VIEW
PO0O0184A

National Semiconductor™

OOOOOOOOOOOOOOOOOOOOOO
SANTA CLARA, CA 95050




OUT1 OUT2 N/C OUT3 OUT4

Vi , 3 2 1 20 19 ts GND
NNC—— 5 17—NI/C
IN- 1 6 6——IN+4
NC— 7 15— N/C
IN+ 1 8 14— |N-4

9 10 11 12 13

IN-2 IN+2 N/C IN-3 IN+ 3

LM139AE, LM139E
20 - LEAD LCC

CONNECTION DIAGRAM

TOP VIEW
PO0O0201A

National Semiconductor™

MIL/AEROSPACE OPERATIONS

2900 SEMICONDUCTOR DRIVE
SANTA CLARA, CA 95050




OUTPUT 2 —— 14 +——OUTPUT3
OUTPUT1— 2 13 +——OUTPUT 4
V+ 3 12 +——GND
IN-1—— 4 11 IN+ 4
IN+ 1 5 10 +———IN-4
IN-2— 6 9 IN+ 3
IN+ 2 7 § +——IN-3
N J

LMI139AWG, LMI139WG
14 - LEAD CERAMIC SOIC

CONNECTION DIAGRAM

TOP VIEW
PO00238A




OUTPUT 2—— 14 ——OUTPUT 3
OUTPUT1—— 2 13 ——OUTPUT 4
V+ 3 12 GND
IN-1—| 4 11 IN+ 4
IN+ 1 5 10 +——IN- 4
IN-2—— 6 9 | IN+ 3
IN+ 2 7 8 ——IN-3
N J

LM139Ad, LM139J
14 - LEAD DIP

CONNECTION DIAGRAM

TOP VIEW
PO00271A

National Semiconductor™

0000000000000000000000
SANTA CLARA, CA 95050




1 J0 T 133HS _Oz;><ma 37vDS 1ON 0OQ

N gy M- LYK _u YIN

A3y ¥IGNON ONIMvH0 | 371s 31v28

TAN]
HONI

E==-0

NOI13r0¥d

(LERIARS PLAEED

SNHD_“HONI

¥HD 9140

301S Y3HLII "1 QV¥3I1 NO gVl Vv (9
V34V SIHL NIHLIM MYYW ¥3HLO ¥O HOLON VY (P
+38 TIVHS NOILVOI4IINIQI 1 Qv31 "¢

“Q317ddY HSINI4 QV3T 4314V
SYILIWITTIN 8070 /SIHONI €00° A8 Q3SYIYONI 3G AVW LINIT WOWIXVYN "2

"31Yd US dO TVLI3IW SISYE A¥3T 43N0 4311ddY 38 AVW ¥30170S

N "0JD|) PJUDS JP JO}INPUCSIWS V7 7
P087ESESH VO TRATID BLRS U wopanpuenitns 006d reiseLo gz "SUILINOYIIW 80°G /SIHINIOHDIN 002 40 SSIN¥DIHL
.\Q\&\&QQQ&,\S&W J/ovor ol ETXT SIVAOUddY WNAWININ ¥V OL GEG8E-1-TIW OL ONIWHOINOD ¥3Q10S
€9US YO 09UYS HLIM 03dd1Q ¥3070S “HSINI4 QV3IT "1
SYFLAWITTIW F4Y [ 1 NI S3INTVA
HONT ST NOTSNIWTQ@ ONTTTOYINOD "0314153dS ISIMYIHLO SSITINN-SIION
TT041LNOD NOILVHN9OIANOD
SES8E-I-TIN
[21°0%¥L2° 1]
dAl G00°%060°
20 005+
7 §9 0ie20 ]
2 310N — 100 600
(50 0T €V 0) | voos 2 310N
dAL 200°%L10 —= 7 7 [vi-1] (6070561701
| ~—=——dAL XVYW $70° dAl 200°%900"
. |l
- e A A MM oM
| |
I I
[GZ 0%¢€] 8]
010 %02¢" € 310N
IN3IQI T# NId
4
[858670] ss1o -
S10 ey -
G180 062 XYW 082 —
[G20+€1°8]
010 %02¢°
= bl bl b b b b 0Z°0- .
] A ﬁ»m.?ww og
— 8007 ve0”
“AINO STHONI 3YIM S.WI0 1¥NQ ‘dNVLS [21°0] 200
/SW | §6/80/90 | SOOTT [OIVIIN 3LvadN ‘v TION IAOWIY ‘2 % 1 SILON | N dhL NIW €00 —= |
30V0dN 7100 7500 SVA 200°7 900" SHHL /1 06 0-n
13/930 | ¥6/12/01 66901 “020°¥L10° SVM 200 ¥LI0° | W . ﬁnm.?me ﬁg
43V/930 | 76/92/L0 | €1501 | GUVONVLS MIN y3d MVYA3Y ANV 3SIA3Y ]| 1 (81761 020"~ 0°
Q.ddv/A8 3iva NI NOI1d 142830 411 XYW G8¢ 0107+

SNOISIANTS




T Jo T 133HS —Ozis(xg 37vOS 1ON Od mgw
S| VPION-LIMOOS) [O] VIN | ——©
A3 gaon ovinviod 3zis ] aves touL2rous 9667 A¥VNYEI4 4O SV NOILVYLSIOIY 23AIT ON '€
mv.z_! 11n9 3015 ¥3IHLIT ‘T Qv3T1 NO @VL ¥ (9
aviil vl o Y34V SIHL NIHLIM ¥¥YW ¥3IHIO 40 HOION V (®
. ) 39 17VHS NOILYOI41INIQT T Qv31 "2
=U<&¢wu ¥H) 9140
- NI T R LN ERT “0317ddY HSINI4 Q¥31 4314V
pR08TESaSD YO TRIBID TIES TR sempneniens onee se/6eI20 Jmos vivm wwgo 0 /NI €00° A8 QISYIYINI 39 AVK LIWIT WAWTXVM
S04 2NPUOIIWSS JLUOLON 3Lva SIVAOYddV | 31V US ¥O TvLIW SISvE V31 ¥3A0 Q311ddv 38
AV $3070S "SYILINOHDIW 8076 /SIHONIOYDIW 002 1O
SSINMOIHL WNWINIWN V OL SE59€-34d-1IN OL ONIWYOINOD
TTOHLINOD NOILVHNOIANOD SHYILANTTIN 38V [ 1 NI S3ANTIVA ¥3070S €9US YO 09US HLIM @3ddIQ ¥IA10S HSINIS V3T "1
SES8E-d4d-TIIN HONI* SI NOISNINIG ONITIOH.LNOD 0314123dS 3SIMYIHLIO SSIINA :SILON
dAl
[L0°0%20° 1]
1 310N TS d dAl
(60 0%51°0) €007+ 0r0 [1°0%¢ 0] tvi 11
dAl 200°%900° 700" %800

INV1d ONILV3S 7|V‘x<z Sro-

T [1 0] v00 [T — — ,
dALgr- 0 | |_ _l,

L L _ =il

I

(8¢ 01
(dhl §T10°Y)

060~ .
&gl 1]
020" - .
0f0"+0L0 [60°0%42°11

T 3LON j‘i% 200 060"
[SO°0+€V 0]

dALl 200°%L10° 7 7 [G0°0%G62 0]
200°%010°
| |
L i i 1
I I
7 7 ¢ 310N
W W IN3Q T# Qv3T
I I
" ! ! A
¢ 310N
NOILdO S.4317ddNS
21 0-co - L
[ G 0i5¢9]
500 - -
020°+05¢
[G2°0%TV'0T]
070" %01¥"
& )
/1L]L661/80/07] 6€817 [61°01900° ¥ SVM [8€ 01510 ¥[ D 8 v dAl
€00 7160 SYM €00 7070 WIQ (et o1
HY/SW|966T/6T/70| 2vyiT |'200 5900 ¥ ¥IHLO IHL JAOWIY ‘WIQ 343y OL| 8 NIW G00
SN1AYY 07 J9NVHD 'S00°F SYM 10L HILId 01 (16761
HY/SW[9661/62/20] GLETT T0YLINOD LNIWNDOG 0L 3SV¥3ITI¥[ V XYW 06€ "
0.dd¥/A8 31vQ L) NO11d149$30 411
SNO IS IATY




MNLM139A-X-RH REV OAQ

MICROCIRCUIT DATA SHEET

Revision History

Rev

ECN #

Rel Date

O

riginator

Chan

ges

0AO

M0003131

12/11/98

R

bse Malone

Init

al MDS Release: MNLM139A-X-RH, Rev. 0AO - Added
Rad Hard Devices and Limits. Replaces MNLM139A-X, Rev.

1E1.




