Introduction

The cis the subject of this data sheet.
However, other members of this device
family are discussed in this paragraph for
reference. Data sheets are available for

the NGCL3590, NGCL3571, and NGCP3580.
NGC3571/3580/3590 series is a family of
radiation hardened 16:1 Analog Mulfiplexers
designed by the Northrop Grumman
Advanced Technology Center, Baltimore, MD,
using 5V, 10V and 30V CMOS technologies on
Silicon On Insulator (SOI) starting material. The
NGCL3571 and NGCL3590 use a low voltage
(10V / 5V) process and feature CMOS analog
switches. The NGCP3580 uses a high voltage
(30V) process and features PMOS analog
switches. CMOS analog switches result in rail
to rail operation with minimal variation in
switch impedance. CMOS switches offer the
advantage of low switch impedance (<500
Ohms) and fast access time (<500 ns) over
temperature, voltage and radiation level. All
switches maintain high OFF state impedance
even under power down conditions for
redundant applications. SOl technology
coupled with special design techniques makes
this parf immune to latch-up. Part has no
latched data and is not subject to Single Event
Upset (SEU) failures.

NORTHROP
GRUMMAN

RADIATION
HARDENED
16:1 ANALOG
MULTIPLEXER

NGCL3571

Features

¢ 10V CMOS using SOI starting material

e Recommended Operating Voltages
-V+ - V- =10V, Vdig =+5 V (+/-10%)
[V-=0V, V+ =410V or V-=-5V, V+ = +5V]

« Total Dose up to 300 krad (Si)

¢ No Single Event Upset (SEU) effects
(no latched data)

¢ CMOS analog switching allows rail to rail
operation and low switch impedance

¢ < 500 Ohm nominal CMOS switch impedance

¢ <1000 Ohm worst case CMOS
switch impedance

¢ Break before make switching

¢ < 500 ns access time over temperature and
post rad

¢ >100 MOhm OFF switch impedance

¢ High OFF state impedance maintained
under powered down conditions - ideal for
redundant applications

¢ Low power dissipation: <100 HA
standby current

¢ > 1KV electrostatic discharge protection
(Human Body Model)

¢ Avadilable in 28 pin flafpacks or bare die

* Full military operating temperature range,
screened to specific test methods for
commercial, Class B, or modified Hi Rel.

northropgrumman.com



Absolute Maximum Ratings

Supply Voltage, V+ to V- 15 volts
Supply Voltage, V+to GND 7.5 volts
Supply Voltage, VDIG to GND 7.5 volts
Digital input overvoltage range min -0.5
Digital input overvoltage range max Ve + 0.5 volts
Analog input overvoltage range min V- minus 10 Volts
Analog input overvoltage range max V+ plus 10 volts

| StorageTemperatwre |
Min -65 deg C
Max 150 degC

Functional Diagram
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DC Operating Characteristics: NGCL3571

Recommended Operating Conditions: V+ - V- =10V(+/-10%) [V- = OV, V+ = +10V or V-=-5V, V+ = +5V] (Vdig=+5V, V +/- =-10%)

=55 to +125C Max
Symbol Description (Note 2)

[S— V+ supply current

[— V-supply current 500 500 uA
[— V+ standby current 500 500 HA
leray. V- standby current 500 500 HA
L input leakage 1 1 HA
Ly input leakage 1 1 A
's(om_ leakage into source of off switch-v, 50 500 nA

[ — leakage into source of off switch+v, 50 500 nA
I — leakage into source of off switch, V+=V-=0 50 500 nA
lsorn OV+ Isoff with overvoltage 1000 1000 nA
lsior OV— Isoff with overvoltage N/A (Note 1) N/A (Note 1) nA
IorOV+ leakage into drain of off switch with overvoltage 1 10 HA
oo OV~ leakage into drain of off switch with overvoltage N/A (Note 1) N/A (Note 1) HA
oo leakage into drain of off switch 50 5000 nA
byem= leakage into drain of off switch 50 5000 nA
[ leakage from on driver into switch +v,, 50 5000 nA
byep= leakage from on driver into switch -v,. 50 5000 nA
Rosion 2 switch on resistance +v,, 1000 1000 ohms
Ros om0 switch on resistance -v, | 1000 1000 ohms
R —— switch on resistance v, =0 1000 1000 ohms

Notel: The NGCL3571does not allow undervoltage operation and maximum recommended undervoltage
condition is 0.5 V below V-.

Note 2: Deliverable die are not tested cold and hot. Performance over temperature is guaranteed by design.
Die from each wafer are sampled and tested over temperature in packages during the Class K screening.
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AC Operating Characteristics: NGCL3571

Guaranteed but nof tested
Recommended Operating Conditions: V+ - V- =10+/-10% [V- = OV, V+ = +10V or V-=-5V, V+ = +5V] (Vdig=+5V+/10%)

-55 fo +I25C Limits Type
Symbol Description 25C

capacitance, digital Input V+=V-=0V
f=IMHz, TA=25C
(GN capacitance, channel Input V+=V-=0V 5 3 oF
f=IMHz, TA=25C
G capacitance, channel output 1\=/=J;M\|/-|z,c;A=25c 50 30 oF
V. off isolation, input or output VO, =4V, f=200kHz
CL=7pF, RL=1k -45 -59 dB
VS=3Vrms, TA=25C
ty break before make time delay CL=50pF, RL=1k 25 50 ns
ton prop delay, address inputs to /O channels CL=50pF, RL=10M 0.6 0.4 s
lfops prop delay, address inputs fo /O channels CL=50pF, RL=10M 0.6 0.4 us
leniay prop delay, enable to I/O channels CL=50pF, RL=1k 0.4 0.2 us
A prop delay, enable to I/O channels CL=50pF, RL=1k 0.6 0.4 s
Truth Table
mmnmmm
X H NONE
L L L L L 1
L L L H L 2
L L H L L 3
L L H H L 4
L H L L L 5
L H L H L 6
L H H L L 7
L H H H L 8
H L L L L 9
H L L H L 10
H L H L L 1
H L H H L 12
H H L L L 13
H H L H L 14
H H H L L 15
H H H H L 16
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Dynamic Burn-In Circuit

+VS
jf . ° D] W 28] -VS
< 3
| | = 25
[24]-9 — NOTES:
[ 6] 23] +VS = +5.5V + 0.25V,-VS =-5.5V + 0.25V
R=1kQ+5%
‘ ' Cl=C2 =0.01 YF £10%, 1 each per socket min
8] 21] D1 = D2 = IN4002, 1 each per board minimum
0—@ ' Input Signals: square wave, 50% duty cycle, OV
@ @ to 5V peak +10%
F1 =100kHz; F2 = FI/2; F3 = FI/4; FA=F1/8;
1] iBH——{F5] Poo
12} 17} (A ]
13] 16} F2
[F4 ] (14] 15} { F3 ]
Static Burn-In Circuit
+VS
] W -VS
2]
IREl
| 4 25
— 5| 24— — NOTES:
6] 23] R=1Kff +5% 1/4 W
- ) C1=C2=0.01 pF minimum, 1each per socket minimum
"_Q ' +VS = +5.5V + 0.25V,VS =-5.5V + 0.2
1 8] 21} VR = +5.5V + 0.25V
9] q
110 19]
11| 18
GNC 12|
—13] 16
VR —eAW 14
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Die Pad Locations
GND IN9 IN10 INT1

e LT i ]

IN12 INI3 IN14  IN15

i W

INI IN2 IN3
Structural Information

Die Dimensions................... 86 X 200 x 20 mils
Metallization

Type TiIW/AI/Ti

THICKNESS eeverreeeeeeeeeeeeseeennn 9.8 KA + IKA
Glassivation

Type SIO,

Thickness 8k A + kA

ProOCESS ... PCB 40 RH

Ordering Information

IN4A IN5 IN6 IN7 IN8
Die Attach
Materidl ... Gold Eutectic

Temperature.......... 400°C
Lead Temperature<275°C
(10 sec soldering)

To order the Northrop Grumman radiation hardened 16:1 Analog Multiplexer, use the following part numbers.

NGCL3571
— (-) Nototal dose screening
— (M) 50 kRad (Si)
—— (P)150 kRad (Si)
L (T) 300 kRad (Si)
—— (C) Commercial Flow
—— (B) MIL -STD -883A Class B Flow
—— (H) Modified Hi Rel Flow
—— (K) Class K Flow
—— (F) 28 pin flafpack
. (D) Bare Die
‘Approved

Unlimited Public Release

Distribution is Unlimited; #21-0465; Dated 03/17/21
Specifications and features subject to change without notice.
© 2021 Northrop Grumman

All rights reserved.

MS-214-AMG-0813

CS-16550-002 BWI| 2021

For more information, please contact:
Northrop Grumman Corporation
Mission Systems

Email: ATLFoundry@ngc.com



Introduction

The NGCL3590 is the subject of this data
sheet. However, other members of this device
family are discussed in this paragraph for
reference. Data sheets are available for

the NGCL3571, NGCL3590, and NGCP3580.
NGC3571/3580/3590 series is a family of
radiation hardened 16:1 Analog Mulfiplexers
designed by the Northrop Grumman
Advanced Technology Center, Baltimore MD,
using 5V, 10V and 30V CMOS technologies on
Silicon On Insulator (SOI) starting material.
The NGCL3571/NGCL3590 use a low voltage
(10V/ 5V) process and feature CMOS analog
switches. The NGCP3580 uses a high voltage
(30V) process and features PMOS analog
switches. CMOS analog switches result in rail
to rail operation with minimal variation in
switch impedance. CMOS switches offer the
advantage of low switch impedance (<500
Ohms) and fast access time (<500 ns) over
temperature, voltage and radiation level. All
switches maintain high OFF stafe impedance
even under power down conditions for
redundant applications. SOl technology
coupled with special design techniques makes
this part immune to latch-up. Part has no
latched data and is not subject to Single Event
Upset (SEU) failures.

NORTHROP
GRUMMAN

RADIATION
HARDENED
16:1 ANALOG
MULTIPLEXER

NGCL3590

Features

5V CMOS using SOI starting material
Recommended Operating Voltages
V+=+5V, Vdig = +5V, V- =0V (+/-10%)

Total Dose up to 300 krad (Si)

No Single Event Upset (SEU) effects

(no latched data)

CMOS analog switching allows rail to rail
operation and low switch impedance.

< 700 Ohm nominal CMOS switch impedance
<1000 Ohm worst case CMOS

switch impedance

Break before make switching

< 500 ns access time over temperature and
post rad

>100 MOhm OFF switch impedance

High OFF state impedance maintained
under powered down conditions - ideal for
redundant applications

Low power dissipation: <100 JA

standby current

> 1kV electrostatic discharge protection
(Human Body Model)

Available in 28 pin flatpacks or bare die
Full military operating temperature range,
screened to specific test methods for
commercial, Class B, or modified Hi Rel.

northropgrumman.com



Absolute Maximum Ratings

S oo | owms | Y —
Supply Voltage, V+to V- 7.5 It Ne v

upply ge, V+ volts " e
Supply Voltage, V+to GND 75 volts INT6 IN7
Supply Voltage, VDIG to GND 7.5 volts INTS 28 Pin IN6

L. . . FlOthCk IN5
Digital input overvoltage range min 0.5 N14[ 6]

.g. " - = = INT3 IQICACK IN4
Digital input overvoltage range max Voo + 0.5 volts INT2 N3
Analog input overvoltage range min V- minus 0.5 Volts NN (K2 IN2

. IN10 INT
Analog input overvoltage range max V+ plus 2.5 volts o e
Min -65 deg C VDIG ADDR Al
Max 150 deg C ADDR A3 ADDR A2

Pinout
(Top View)
Functional Diagram
N | IN'T
Al P 3> >c :
Digital ‘
Address
A21 = >O ; | : : . L «—=»QUT
A33 )—A—DC :
—> !
e S
Address Input Buffer / Decoders CMOS Switches

Level Shifter
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DC Operating Characteristics: NGCL3590

Recommended Operating Conditions: V+ = +5 V, Vdig=+5V, V-= OV (+/-10%)

=55 to +125C Max
Symbol Description (Note 3)

[ V+ supply current

[— V- supply current 500 500 uA
[— V+ standby current 500 500 HA
leray. V- standby current 500 500 HA
L input leakage 1 1 HA
Ly input leakage 1 1 HA

[ — leakage into source of off switch-v, 50 50 nA

[ — leakage into source of off switch+v, 50 50 nA
'sm E— leakage into source of off switch, v+=v—=0 50 50 nA
lsorn OV+ Isoff with overvoltage 1000 1000 nA
lsior OV— Isoff with overvoltage N/A (Note 1) N/A (Note 1) nA
oo OV+ leakage into drain of off switch with overvoltage 1 10 HA
oo OV~ leakage into drain of off switch with overvoltage N/A (Note 1) N/A (Note 1) HA
oo leakage into drain of off swifch 50 5000 nA
byem= leakage into drain of off switch 50 5000 nA
[ leakage from on driver into switch +v,, 50 5000 nA
byep= leakage from on driver into switch —v,_ 50 5000 nA
Rosion 2 switch on resistance +v,, 1000 1000 ohms
Ros om0 switch on resistance -v,, 1000 1000 ohms
R —— switch on resistance v,=0 N/A N/A ohms

9 i <
S SmowinTiemordmen o 0 Nore2) VA %

DS(ON)

Notel: The NGCL3590 does not allow undervoltage operation and maximum recommended undervoltage
condition is 0.5 V below V-,

Note 2: Parameter not evaluated and is guaranteed by design

Note 3: Deliverable die are not tested cold and hot. Performance over temperature is guaranteed by design.
Die from each wafer are sampled and tested over temperature in packages during the Class K screening.
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AC Operating Characteristics: NGCL3590

Guaranteed by design but not tested
Recommended Operating Conditions: Vdig = 5V +/-10%, V+5V+/-10%, V - = OV

-55 fo +I25C Limits Type
Symbol Description 25C

capacitance, digital Input V+=V-=0V
f=IMHz, TA=25C
(GN capacitance, channel Input V+=V-=0V 5 3 oF
f=IMHz, TA=25C
G capacitance, channel output 1\=/=J;M\|/-|z,c;A=25c 50 30 oF
V. off isolation, input or output VO, =4V, f=200kHz
CL=7pF, RL=1k -45 -60 dB
VS=3Vrms, TA=25C
ty break before make time delay CL=50pF, RL=1k 25 50 ns
ton prop delay, address inputs to /O channels CL=50pF, RL=10M 0.6 0.4 s
lfom prop delay, address inputs fo /O channels CL=50pF, RL=10M 0.6 0.4 us
Tomm prop delay, enable to I/O channels CL=50pF, RL=1k 0.4 0.2 us
A prop delay, enable to I/O channels CL=50pF, RL=1k 0.6 0.4 s
Truth Table
| A3 | A2 | A1 | AO | ENABLE | ON CHANNEL |
X X X X H NONE
L L L L L 1
L L L H L 2
L L H L L &
L L H H L 4
L H L L L 5
L H L H L 6
L H H L L 7
L H H H L 8
H L L L L 9
H L L H L 10
H L H L L il
H L H H L 12
H H L L L 13
H H L H L 14
H H H L L 15
H H H H L 16
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Dynamic Burn-In Circuit
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NOTES :

+VS =+5.5V £ 0.25V,-VS =0V +0.25V

R=1k Q +5%

Cl=C2 =0.01yF +10%, 1each per socket minimum

D1 =D2 =IN4002, 1 each per board minimum

Input Signals: square wave, 50% duty cycle, 0V to 5V peak +10%
F1 =100kHz; F2 = FI/2; F3 =FI/4; F4 =F1/8; F5=F116

S

NOTES :

R=Tk Q +5% /4 W

C1 = C2 = 0.01yF minimum, 1 each per socket, minimum

+VS =+5.5V + 0.25V,-VS =0V £ 0.25V, VR = +5.5V + 0.25V
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Die Pad Locations
GND IN9 IN10 INT1 IN12 INI13 IN14 IN15 IN16

—zzls. R Labh—
| JE RSO |

Structural Information

Die DImensions..........cc.ceue... 86 x 200 x 20 mils Die Attach
Material ... Gold Eutectic

Metallization Temperature........... 400°C

Type TiIW/AI/Ti Lead Temperature <275°C

THICKNESS ererreeeeeeeerrenne 9.8 KA +1kA (10 sec soldering)
Glassivation

Type %iO2 )

THICKNESS.....cerrreerrerrerrrrrnnnne 8k A £ 1KA

PrOCESS....cvveereerrrernrerrrenes PCB 40 RH (with 5V gate oxide process module)

Ordering Information

To order the Northrop Grumman radiation hardened 16:1 Analog Multiplexer, use the following part numbers.
NGCL3590

— (-) No total dose screening
— (M) 50 kRad (Si)
—— (P)150 kRad (Si)
L (T) 300 kRad (Si)

— (C) Commercial Flow
—— (B) MIL -STD -883A Class B Flow
—— (H) Modified Hi Rel Flow

— (K) Class K Flow
—— (F) 28 pin flatpack
L (D) Bare Die
‘Approved
Unlimited Public Release . .

— For more information, please contact:
Distribution is Unlimited; #21-0465; Dated 03/17/21 X
Specifications and features subject to change without notice. Northrop Grumman Corporation
© 2021 Northrop Grumman Mission Systems

All rights reserved.
CS16550-003 BWI| 2021 Email: ATLFoundry@ngc.com



Introduction

The NGCP3580 is the subject of this data sheet.
However, other members of this device
family are discussed in this paragraph for
reference. Data sheets are available for

the NGCL3571, NGCL3590, and NGCP3580.
NGC3571/3580/3590 series is a family of
radiation hardened 16:1 Analog Mulfiplexers
designed by the Northrop Grumman
Advanced Technology Center, Baltimore, MD,
using 5V, 10V and 30V CMOS technologies on
Silicon On Insulator (SOI) starting material.
The NGCL3571 and NGCL3590 use a low
voltage (10V / 5V) process and feature CMOS
analog switches. The NGCP3580 uses a high
voltage (30V) process and features PMOS
analog switches. All switches maintain high
OFF state impedance even under power
down conditions for redundant applications.
SOl technology coupled with special design
techniques makes this partf immune fo latch-up.
Part has no latched data and is not subject to
Single Event Upset (SEU) failures.

NORTHROP
GRUMMAN

RADIATION
HARDENED
16:1 ANALOG
MULTIPLEXER

NGCP3580

Features

CMOS using SOI starting material
Recommended Operating Voltages
V+=15V,Vdig=+5V, V-=-15V (+/10%)

Total Dose up to 300 krad (Si)

No Single Event Upset (SEU) effects

(no latched data)

< 800 Ohm nominal PMOS switch impedance
<1500 Ohm worst case PMOS

switch impedance

Break before make switching

< 500 ns access time over temperature and
post rad

>100 MOhm OFF switch impedance

High OFF state impedance maintained
under powered down conditions - ideal for
redundant applications

Low power dissipation: <100 JA

standby current

> 1kV electrostatic discharge protection
(Human Body Model)

Available in 28 pin flatpacks or bare die
Full military operating temperature range,
screened to specific test methods for
commercial, Class B, or modified Hi Rel.

northropgrumman.com



Absolute Maximum Ratings

Supply Voltage, V+ to V- 40 volts
Supply Voltage, V+to GND 20 volts
Supply Voltage, VDIG to GND 7.5 volts
Digital input overvoltage range min -0.5

Digital input overvoltage range max Ve + 0.5 volts
Analog input overvoltage range min V- minus 10 Volts
Analog input overvoltage range max V+ plus 10 volts

| storagetemperatore | |

Min -65 deg C
Max 150 degC

Functional Diagram

V+
NC
NC
INT16
INTS5
INT4
INT3
INT2
INT1
INTO
IN9
GND
VDIG
ADDR A3

HHEEEBRBNEEEEEE

2R I[NNI NN
o] |N||oo| v |S||=||IN||e||&||0]|o]|[N]]|®

Pinout

Digital
Address

Address Input Buffer / Decoders
Level Shifter

CMOS Switches

V-

IN8

IN7

ING

IN5

IN 4

IN3

IN?2

IN1
ENABLE
ADDR A0
ADDR Al
ADDR A2




DC Operating Characteristics: NGCP3580

Recommended Operating Conditions: V+ = +15 +/410%V, V- = -15+/10%V, Vdig = +5 +/10%V

=55 to +125C Max
Symbol Description (Note 1)

[ V+ supply current

[— V-supply current 500 500 uA
[— V+ standby current 500 500 HA
leray. V- standby current 500 500 HA
L input leakage 1 1 HA
Im input leakage 1 1 UA
Urrarme leakage into source of off switch-v, 50 500 nA
H s leakage into source of off switch+v, 50 500 nA
'sm e leakage into source of off switch, v+=v-=0 50 2000 nA
lsorn OV+ Isoff with overvoltage 1 20 UA
[—N Isoff with overvoltage 1 1 UA
oo OV+ leakage into drain of off switch with overvoltage 1 30 HA
oo OV~ leakage into drain of off switch with overvoltage 1 10 HA
oo leakage into drain of off switch 50 5000 nA
byem= leakage into drain of off switch 50 5000 nA
[ leakage from on driver into switch +v,. 50 5000 nA
byep= leakage from on driver into switch -v,. 50 5000 nA
R—. switch on resistance +v,, 800 800 ohms
Rosion 2 switch on resistance v, =5 1500 1500 ohms
Rosiag® switch on resistance v, =0 1500 1500 ohms

Notel:  Deliverable die are not tested cold and hot. Performances over temperature are guaranteed by design.
Die from each wafer are sampled over temperature in packages during the Class K screening.
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AC Operating Characteristics: NGCP3580

Guaranteed by design but not tested
Recommended Operating Conditions: V+ = +15V +/-10%, V- =-15V+/-10%, V,, g =13 V+/10%

-55 fo +I25C Limits Type
Symbol Description 25C

capacitance, digital input V+=V-=0V
f=IMHz, TA=25C
Coem capacitance, channel input V+=V-=0V 5 3 oF
f=IMHz, TA=25C
G capacitance, channel output 1\‘/=J;M\|/-|z,c;A=25c 50 30 oF
V. off isolation, input or output VO, =4V, f=200kHz
CL=7pF, RL=1k -45 51 aB
VS=3Vrms, TA=25C
lis break before make time delay CL=50pF, RL=1k 25 50 ns
ton prop delay, address inputs to /O channels CL=50pF, RL=10M 0.6 0.4 s
lfom prop delay, address inputs fo /O channels CL=50pF, RL=10M 0.6 0.4 us
Tomm prop delay, enable to I/O channels CL=50pF, RL=1k 0.4 0.2 us
A prop delay, enable to I/O channels CL=50pF, RL=1k 0.6 0.4 s
Truth Table
mmnmmm
X H NONE
L L L L L 1
L L L H L 2
L L H L L 3
L L H H L 4
L H L L L 5
L H L H L 6
L H H L L 7
L H H H L 8
H L L L L 9
H L L H L 10
H L H L L 1
H L H H L 12
H H L L L 13
H H L H L 14
H H H L L 15
H H H H L 16
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Dynamic Burn-In Circuit
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Static Burn-In Circuit
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NOTES:

+VS = +16.5V £ 0.25V, -VS =-16.5V + .025V
R=1kQ +5%

Cl=C2 = 0.01yF +10%, 1 each per socket min
D1=D2 =IN4 002, 1 each per board minimum

Input Signals: square wave, 50% duty cycle,
OV to 5V peak +10%

F1=100kHz; F2 =F1/2; F3 =F1/4; FA =F1/8; F5=F1/16

NOTES:
R=1kQ+5%, /4 W
Cl=C2 = 0.01yF minimum, 1 each per socket, minimum

+VS = +16.5V £ 0.25V,-VS =-16.5V + 0.25V,
VR=+5.5V + 0.25V
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Die Pad Locations
GND IN9

IN10

INTI

IN12 INI3 IN14  IN15

Structural Information

Die DImensions............. 86 x 200 x 20 mils
Metallization

Type TiIW/AI/Ti

THICKNESS....oeeeeererrrevernne 9.8 KA +TKA
Glassivation

Type SiO,

THICKNESS eveennneeeermeeeereennne 8K A +1KA

Process PCB 40 RH

Ordering Information

Die Attach
Materidl .......eeveeeee. Gold Eutectic
Temperature........... 400°C
Lead Temperature <275°C
(10 sec soldering)

To order the Northrop Grumman radiation hardened 16:1 Analog Multiplexer, use the following part numbers.

NGCP3580
— (-) No total dose screening
— (M) 50 kRad (Si)
—— (P)150 kRad (Si)
L (T) 300 kRad (Si)
— (C) Commercial Flow
—— (B) MIL -STD -883A Class B Flow
—— (H) Modified Hi Rel Flow
—— (K) Class K Flow
—— (F) 28 pin flatpack
L (D)Bare Die
‘Approved

Unlimited Public Release

Distribution is Unlimited; #21-0465; Dated 03/17/21
Specifications and features subject to change without notice.
© 2021 Northrop Grumman

All rights reserved.

CS-16550-004 BWI| 2021

For more information, please contact:
Northrop Grumman Corporation
Mission Systems

Email: ATLFoundry@ngc.com
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