Advanced Information / Preliminary

NGCL3571, NGC3580, NGCP3580

Radiation Hardened 16:1 Analog Multiplexers
Northrop Grumman Corporation
August 2007

Features

e 10 V (NGCL3571) /30 V (NGCP3580, NGC3580) CMOS using
SOl starting material

¢ Recommended Operating Voltages

+] 1 28
NGCL3571 @ V+ - V- = 10V (+/- 10%) . o
[V-=0V, V+=+10V or V- =-5V, V+ = +5V] )
NGC3580, NGCP3580 @ (V+ = 15 +/-10%V/, V- = -15 +/-10%V/) N N
o Total Dose up to 300 krad (Si) N 16 N7
IN 15 IN 6
¢ No Single Event Upset (SEU) effects (no latched data) w1l 6] 28 Pin NS
e CMOS analog switching allows rail to rail operation and low IN 13 Flatpack IN 4
switch impedance IN 12 IN3
e < 250 (500) Ohm nominal CMOS (PMOS) switch impedance INEEY (BN IN 2
e <500 (1000) Ohm worst case CMOS (PMOS) switch impedance IN 10 IN1
o Break before make switching ;:z EZQELEO
o <500 ns access time over temperature and post rad VDIG ADDR Al
¢ > 100 MOhm OFF switch impedance ADDR A3 ADDR A2
o High OFF state impedance maintained under powered down
conditions - ideal for redundant applications PINOUT
o Low power dissipation: <100 pA standby current (Top View)

e > 1KV electrostatic discharge protection (Human Body Model)
o Available in 28 pin flatpacks, or bare die

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

Introduction

The NGC3571/3580 series is a family of radiation hardened 16:1 Analog Multiplexers designed by the
Northrop Grumman Advanced Technology Center, Baltimore MD, using 10 V and 30 V CMOS technologies
on Silicon On Insulator (SOI) starting material. The NGCL3571 uses a low voltage (10V) process and
features CMOS analog switches. The NGC3580 and NGCP3580 use a high voltage (30V) process and feature
CMOS and PMOS analog switches, respectively. 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. SOI 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.

Caution: These devices are sensitive to electrostatic discharge. Users should follow proper 1.C. handling procedures.
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Absolute Maximum Ratings

NGCL3571 NGC3580 NGCP3580 Units
Supply Voltage, V+ to V- 15 40 40 volts
Supply Voltage, V+ to GND 7.5 20 20 volts
Supply Voltage, VDIG to GND 7.5 7.5 7.5 volts
Digital input overvoltage range min -0.5 -0.5 -0.5
Digital input overvoltage range max Vpic + 0.5 Vpic + 0.5 Vpic + 0.5 volts
Analog input overvoltage range min V- minus 0.5 V- minus 0.5 V- minus 10 volts
Analog input overvoltage range max V+ plus 5 V+ plus 10 V+ plus 10 volts
Storage temperature
Min -65 -65 -65 deg C
Max 150 150 150 deg C
Functional Diagram (NGCL3571/ NGC3580)
,,,,,,,, * See Note
N ‘ o ‘ IN1
o =+ > D
| : ‘ 1
a e [>o |
Digital | 1
Address | 1
A2 = > o OuT
Azl e >0 :
L 1
_ | 16
EN k>o; :
1 | ‘ IN16
Address Input Buffer / Decoders CMOS Switches
Level Shifter
* See Note

Note: * - NGCP3580 functional diagram is the same as NGCL3571 / NGC3580
except analog switches are PMOS only (no NMOS).
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DC Operating Characteristics NGCL3571

Recommended Operating Condition: V+ - V- = 10V(+/- 10%) [ V- = 0V, V+ = +10V or V- = -5V, V+ = +5V]

Symbol Description 25C -55to +125C units
Max Max

IsuppLy+ V+ supply current 500 500 pA

IsuppLY- V- supply current 500 500 pA

IstBY+ V+ standby current 500 500 pA

Istay- V- standby current 500 500 pA

lan input leakage 1 1 pA

IaL input leakage 1 1 pA

Is(oFF)- leakage into source 50 50 nA
of off switch -vi,

Is(orr)+ leakage into source 50 50 nA
of off switch +viq

Is(oFF, Powerofy | leakage into source of 50 50 nA
of off switch, V+=V-=0

Isorr) OV+ Isoff with overvoltage 1000 1000 nA

I scorr) OV- Isoff with overvoltage N/A (Note 1) N/A (Note 1) nA

I poFr) OV+ leakage into drain of off 1 10 pA
switch with overvoltage

| piorr) OV- leakage into drain of off N/A (Note 1) N/A (Note 1) pA
switch with overvoltage

IpoFF) + leakage into drain 50 5000 nA
of off switch

IpoFr) — leakage into drain 50 5000 nA
of off switch

Inony + leakage from on driver 50 5000 nA
into switch +vin

Ipion) — leakage from on driver 50 5000 nA
intor switch -viq

Ros(on) 5 switch on resistance +vi 1000 1000 ohms

R pson) —5 switch on resistance -vi 1000 1000 ohms

R bson) O switch on resistance 6000 6000 ohms
Vin:0

1. The NGCL3571does not allow undervoltage operation and maximum recommended
undervoltage condition is 0.5 V below V-.
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DC Operating Characteristics NGC3580 and NGCP3580
Recommended Operating Condition : V+ = +15 +/-10%V, V- = -15 +/-10%V
(See Note 3)

Symbol Description 25C -55 to +125C units
Max Max

IsuppLY+ V+ supply current 500 500 pA

IsuppLY- V- supply current 500 500 pA

IsTBY+ V+ standby current 500 500 pA

IsTaY- V- standby current 500 500 pA

lan input leakage 1 1 pA

IaL input leakage 1 1 UA

-IsoFr) leakage into source of off switch -V, 50 500 nA

+l soFF) leakage into source of off switch +Vi, 50 500 nA

| s(oFF, leakage into source of of off switch, 50 2000 nA

POWEROFF) V+=V-=0

| scorr) OV+ | sorr) With overvoltage 1 20 uA

I scorr) OV- Isoff with overvoltage 1 10 UuA

| piorr) OV+ leakage into drain of off switch with 1 20 pA
overvoltage

| piorr) OV- leakage into drain of off switch with 1 10 pA
overvoltage

| poFr) + leakage into drain of off switch 50 5000 nA

I porr) — leakage into drain of off switch 50 5000 nA

Ipon) + leakage from on driver into switch +viq 50 5000 nA

I pon) — leakage from on driver into switch -viy 50 5000 nA

Ros(on) 15 switch on resistance +vi, (See Note 2) 800 800 ohms

R bsond switch on resistance vin=5 1500 1500 ohms

R bson) O switch on resistance vi,=0 1500 1500 ohms

Notes:

2. The NGC3580 features both NMOS and PMOS analog switch transistors, resulting in rail to
rail analog input operation with uniform impedance. The worst case analog switch resistance
is 800 Ohms at +125 C.

3. The NGC3580 does not allow undervoltage operation and maximum recommended
undervoltage condition is 0.5 V below V-.

Page 4 of 8




AC Operating Characteristics, NGCL3571, NGC3580, NGCP3580
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Guaranteed but not tested
Recommended Operating Conditions:

NGCL3571 @ V+ - V- =10V (+/- 10%) [ V- =0V, V+ = +10V or V- =-5V, V+ = +5V] unless otherwise noted

NGC3580, NGCP3580 @ (V+ =15 +/-10%V, V- = -15 +/-10%V, unless otherwise noted).

Symbol | Description Conditions -55 to +125C Typ | Units
Limits 25C
Min Max
Ca capacitance, digital V+=V-=0V 7 1 pF
Input f=1MHz, TA=25C
Csoff) capacitance, V+=V-=0V 5 3 pF
channel Input f=1MHz, TA=25C
Coorr) capacitance, V+=V-=0 50 30 pF
channel Output f=1MHz, TA=25C
Viso off isolation, input or | VOegn=4V, f=200kHz -45 TBD | dB
output CL=7pF, RL=1k
VS=3Vrms, TA=25C
to break before make CL=50pF, RL=1k 25 50 ns
time delay
ton prop delay, address | CL=50pF, RL=10M 0.6 0.4 us
inputs to I/O
channels
torr prop delay, address | CL=50pF, RL=10M 0.6 0.4 us
inputs to I/O
channels
tonEN) prop delay, enable CL=50pF, RL=1k 0.4 0.2 us
to 1/0O channels
torrEN) prop delay, enable CL=50pF, RL=1k 0.6 0.4 us
to I/O channels
Truth Table
A3 A2 Al AOQ 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 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 11
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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Die Pad Locations

GND IN9 IN1I0 IN11 IN12 IN13 IN14 IN15 IN16

VDIG .

ENABLE

Structural Information

Die Dimensions............... 86 x 200 x 20 mils Die Attach
Material................... Gold Eutectic

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

TYPE. ..t TIW/AI/TI Lead Temperature ....<275°C

Thickness ........ccceveveveuennne. 9.8 kA +1kA (10 sec soldering)
Glassivation

TYPC oo, SiO;

Thickness .....c.covevevveveeenne. 8kA +1KA

Process.......ccccvieieieeennnne PCBRH40
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Ordering Information

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

NGC

L (M) 50 kRad (Si)
L (P) 150 kRad (Si)
L (T) 300 kRad (Si)

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

(F) 28 pin flatpack
(D) Bare Die

—  (3580) 30V, CMOS switching, no undervoltage
—  (P3580) 30V, PMOS switching
(L3571) 10V, CMOS switching, no undervoltage

Northrop Grumman Corporation
Advanced Technology Center
Baltimore, MD 21203
410-765-7469
410-694-2977 (fax)

Northrop Grumman products are sold by description only. Northrop Grumman reserves the right to make
changes in circuit design and/or specifications at any time without notice. Accordingly, the reader is
cautioned to verify that data sheets are current before placing orders. Information furnished by Northrop
Grumman is believed to be accurate and reliable. However, no responsibility is assumed by Northrop
Grumman or it subsidiaries for its use; nor for any infringements or patents or other rights of third parties
which may result from its use. No license is granted by implication or otherwise under any patent or patent
rights of Northrop Grumman or its subsidiaries. In no event shall Northrop Grumman be liable for special,
indirect, or consequential damages, or lost profits, even when Northrop Grumman is advised of the
possibility of this occurring.
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