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Rad-Hard: From LEO to Deep Space

An update on ST’s latest Rad-hard analog, digital and discrete
semiconductor components and technologies, with focus on the ST LEO
series of Rad-Hard in plastic package and the new Point of Load
converter RHRPMPOLO1

ST Developers’ Conference 2021
Piercarlo Scimonelli, Andrew Michel, Thibault BRUNET




State of the art integrated supply chain

Crolles

Agrate

China
(Shenzhen)

BEM&T Space qualified plant in Rennes

Tours

Morocco

Philippines

Catania

40+ year commitment to Space

.- Singapore
« State-of-the-art assembly facility
* QML-V, JANS and ESCC Certified
) Pr_o_p retary rgd-capable 'Fechnolo_gles &% Front-End Involved in Space
- _Millions of flying hours without failures i

. Back-End . Dedicated to Space
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A large Rad-Hard product offering
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Interfaces

ASIC technologies & platform

LVDS fail safe series
16-bit bus interfaces
Level shifters

Logic

CMOS4000: 100 krad
HCMOS & HCTMOS: 50 krad
AC & ACT MOS: 300 krad

Space platforms:
BCD6s SOI 320nm up to 190V
65nm, 28 nm FDSOI

ST Rad-capable technologies:
CMOS - SiGe 130 & 55 nm

Imaging technologies — Integrated passive RF

Power management

Bipolar & MOSFET transistors

ESCC 100 krad LDR bipolars
JANSR+ 100 krad LDR & VLDR bipolars
Cost effective rad-hard MOSFET

Linear Voltage regulators

PWM controllers

Gate drivers

Integrated Current Limiter

Point of Load switching converter

Schottky diodes & Rectifiers

Analog

JEDEC D5 compatible series
Power series up to 600V /40 A

Data converters
Operational Amplifiers and Comparators
Voltage reference




Diodes

What's new in ST Space offer

STPS series of Rad-Hard Power Schottky from 45 to 150V, up to 80A

Diodes

STTH series of Rad-Hard Power Rectifiers: 200 and 400V up to 80A

Bipolar

2ST15300 High Voltage 300V NPN

’
)

o liodes
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Grounded lid AC & VCX, RHFOSCO04 oscillator & clock driver, RHFAHCO00 150MHz

QML-V Qualified

D/A Converter

RHRDAC121: 20MHz 12-bit SAR

Eng. Models

A/D Converter

RHFAD128 8-channel 12-bit serial output ADC 1Msps

QML-V Qualified

Current limiter

RHRPMICL1A: Integrated configurable power switch with floating ground

QML-V Qualified

Point of Load

RHRPMPOLO1: Fully featured 7A with current sharing and synchronization

QML-V Qualified

LEO series

LEOAD128, LEOACO0, LEOAC14, LEOAC244 and LEOLVDSRD

ST Qualified

Rad-Hard ASIC

65nm: ESCC qualified, 28nm: FD-SOI, Now Flying

]
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The New Space sweet spot

Rad-Hard COTS

Large product portfolio
Short to medium Lifecycle

Flexible supply chain

New technologies
High volume

Plastic packages

&

SWaP-C
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P A solution to a new paradigm?

Requirements Solutions

Class 1 missions Industry Preferred: agency qualified

%= Fully screened rad-hard ceramic hermetic

#= Known cost of ownership / lead time / risk
Limited product and performance offer

Low quantity

15 year + lifetime

Alternative: COTS + Upscreen

3= Upscreen up to the mission profile
Higher cost of ownership / lead time / risk

#= Larger product and performance offer

100 krad(Si) + 85 MeV.cm2/mg

Constellations Industry Preferred: plastic rad-hard

Plastic rad-hard with optimized screening
Higher quantity Known cost of ownership / lead time / risk
== |imited product and performance offer

Alternative: COTS + upscreen

20 to 50 krad(Si) + 40 to 60 MeV.cm2/mg Upscreen up to the mission profile
== Higher cost of ownership / lead time / risk

Larger product and performance offer

5to 10 years lifetime

Lys
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400 Km ;

7

Existing Rad-Hard material Dice optimized for Rationalized to AECQ-100 DM00695640

in Ceramic package assembly in Plastic « PS020 (Power) production lines ST-LEO Spec
100/300krad(Si) TID package « TSSOP20 (Analog) + Radiation tests » 50krad(Si) TID
120MeV.cm?/mg * 43MeV.cm?/mg
QMLV, ESCC « No SLDC

MOQ up to 1ku

Lys
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LEO series: Rad-Hard Plastic
AEC-Q100 based

TID 50krad(Si) — TNID when relevant @ 3.10% proton / cm2 ‘,l

Specification SEL free @ 43MeV.cm2/mg minimum + characterization up to 60 MeV.cm2/mg
SET / SEU / SEFI... characterized up to 60 MeV.cm2/mg when relevant
Operating temperature : -40°C to 125°C with 100% test at Low / Room / High temperature
No serialization — No Burn in
Certificate of Conformance INTEGRATED CIRCUITS:

life.augmented

Front end with ST Process control
MONOLITHIC, WIRE-BONDED
Die Electrical Wafer Sort with PAT®, GPAT® and Percentage Defective Acceptance AND FLIP-CHIP SOLDER BALL BONDED,
Wafer Lot Acceptance Test : HTOL + TID up to 50krad(Si) e

Assembly lines of AEC-Q100 qualified products

Package Default finishing Ni/Pd/Au — Default wires : Gold
Molding compound characterization (including RML®) & CVCM®)
Selected packages : TSSOP20 — PowerS020; Others under evaluation

ST Low Earth Orbit Generic Specification

Screening Based on AEC-Q100 : 10 Thermal cycles @ 100% + CSAM by sampling + external visual
Packing : Tape & reel _ - -
Logistic MOQ . 1000 pIECeS typlcal 2021 STikedestoss - Mg moed R ot gt S e, | Page 120
Max 2 date code per shipment & 1 date code / reel — No additional traceability at order entry e .
Vv G G S B Ve ST LEO specifications
Support PCN & PTN Management : as ESCC / QML-V now available

Customer services & technical support by ST Space team

(1) Part Average Testing; (2) Geographical Part Average Testing
r (3) Recovery Mass Loss : target: < 1% (4) Collected Volatile Condensable Material -Target : < 0.1%

/4
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Logics

L

LVDS

<

@
-

Voltage
regulators

Lys
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LEO series: On-going developments status

CP Function P';':E;B:e Sample Flight Model Pa[r)tMN/ulr:nl\Eer
LEOACOOPT-D
LEOACO00 Quad NAND TSSOP20 Now Now LEOACOOPT
LEOACO08PT-D
LEOACO08 Quad AND TSSOP20 Now 4Q21 1 EoacosPT
. LEOAC10PT-D
LEOAC14 Hex Schmidt Inverter | TSSOP20 Now Now LEOACLAPT
LEOAC32PT-D
LEOAC32 Quad OR TSSOP20 Now 4Q21 1 eoaca2PT
LEOAC74 DUAL Flip / Flop TSSOP20 Now 4Q21 tigﬁgjz@
. . LEOAC244PT-D
LEOAC244 16-bit Transceiver TSSOP20 Now Now LEOAC244PT
_ LEOLVDSRDPT-D
LEOLVDSRD LVDS Transceiver TSSOP20 Now Now | EOLVDSRDPT
_ LEOAD128PT-D
LEOAD128 8-channel 12-bit ADC | TSSOP20 Now Now LEOAD128PT
LEO3910PDT-D
LEO3910 LDO PS020 Now 4Q21 1 Eos910PDT
. . LEOPOL1PDT-D
LEOPOL1 Switching POL PS0O36 4Q21 1Q22 L EOPOL1PDT




News In Data Converters
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SMD : 5962F18204 R H FAD 128

s
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Rad-hard Industry standard 1 Msps 8-channel 12-bit ADC

KEY FEATURES RADIATION HARDENED

* Industry standarq pinout * RHA guaranteed at 300 krad(Si) — ELDRS free
* No conversion glitch ¢ SEL-free up to 125 MeV.cm?/mg @ 125° C

* SAR grchltecture * SEU immune up to 32 MeV.cm?/mg

* 12-bit, 50ksps to 1Msps sample rate « SEFI immune up to 62 MeV.cm?/mg

e 11.1 ENOB min. over -55/125C
* 4.5mW max @ 3.3V 1Msps, 3uW in shut-down

* 3.3V supply and 1/Os | gfi”g'e inputs AV e
 8-channel MUY, single-ended input 4 Diff ‘ SYNC
* 4-channel MUY, diff input > g
* SPI compatible E MUX 120t | egic |_DOUT, | Digital
. > ADC Control processing
> SCLK
\\\\\\ V AGND  DGND 4 4
\Q:\ Flat-16 %7 %7
A Metallic lid SCLK CS

internally grounded

life.augmented



RHRDAC121
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SMD: submitted Engineering Models available

Rad-hard 20MHz low power SAR 12-bit DAC

KEY FEATURES RADIATION HARDENED

_ * RHA guaranteed at 100 krad(Si)
* Industry standard pinout « SEL-free up to 120 MeV.cm2/mg @ 125C

« 4.8V AMR :
. 2.3V 10 3.6V Supply Range SEE report available upon request
* 12-bit SAR architecture VCC GND

Icl

5

* 180uA consumption at 20MHz clock and Vcc max

+ 10mV max offset error
. . Power-on
* Rail-to-Rail Voltage Output Reset e
* Power-On Reset to Zero Volts Output REF(+)
* Internal voltage reference
« Series input, SPI compatible DAC register 12-bit DAC \—I—I—EEI vout

* SYNC Interrupt
« Power-Down Feature

Input Control Power-down
Logic Control Logic sk 100k
Flat-10 /#\/HS S /é‘\\
Metal lid
internally grounded s}—9

/SYNC SCLK DIN

Lys
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News In Logics and Interfaces
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SMD: 5962F18202

Rad-hard High speed NAND gate

RHFAHCOO

KEY FEATURES

» 1.65V to 3.6V operating supply
4.8V AMR

 Ultra low power

* 50pA quiescent current (no load)
* 165uW at 3.3V

* Very high speed

* propagation delay of 3 ns max.

* Functionally tested at 150MHz

* FLAT14 with grounded lid

1A
1B -2
1v 2

Py

14

2B 5!
2y 8

GND !

VCC

life.augmented

Grounded Li

d:

AC/VCX Internal connection of the
metallic lid to a pin for grounding

RADIATION HARDENED

300 krad (Si)

SEL free up to 125 MeV.cm?/mg @ 125C
SET free up to 62.5 MeV.cm?/mg @ 25C
Proven CMOS 130nm technology

R YRV O Y P S i O P 21 i [0
e — L ——

F=150MHz, Vcc=3.3V, Load=10pF

BEEEEE
SEEEEE




ACO0 vs. AHCOO

] 54AC00 RHFAHCO0
Suool Nominal 2.5V 3.3V 5V Nominal 1.8V 2.5V 3.3V
PRy Tested from 3 to 5.5V Tested from 1.65to 3.6V
70MHz max (char) +150MHz (char)
OIN{JNMVEINEXAYE VOH=2.9V for IOH=50uA VOH=2.8V for IOH=100uA
300 krad(Si) TID 300 krad(Si) TID
Radiation 110 MeV.cm2/mg SEL free 125 MeV.cm2/mg SEL free
85 MeV.cm2/mg SET free 62.5 MeV.cm2/mg SET free
700nm 130nm
yes yes

Lys
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SMD: 5962F20207

Rad-hard Crystal oscillator driver/divider

RHFOSCO0O4

KEY FEATURES

« 1.8V 2.5V 3.3V logics compatible, 4.8V AMR 1 14
» 4 selected frequency-divided outputs

* 16MHz-120MHz Crystal range

» 18pF output capability

* -100dBc Phase-Noise at 170Hz@120MHz . iﬁ o
+ 3.4mA current consumption . 59

« Enable/Disable with high-impedance output ~ *' -
« Dice: 1mm2, 10-pads, 100x100um e I
» Flatl0 hermetic package

* HCMOS9A (130nm CMOS technology)

Flat-10

With metallic lid internally
connected to ground

Die form

Ly

life.augmented

RADIATION HARDENED

» 300 Krad (Si)

» SEL free @ 120 MeV.cm?mg @ 125C
« SET: Report available upon request

* Proven 130nm technology

1.8V

2.5V Output
3.3V ] Frequency selection (2-bit)
vDD1 VDD2 EN B A FO
(&3 HE JUUUuuUumn
IN2E_|
< — |
[V AV EE (I) For2
8
16 to 120MHz crystal it
c F FO/4
a
o T
o FO/8

34


http://en.wikipedia.org/wiki/File:Diopsis.jpg

News In Power Management
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SMD : 5962R17211

Rad-Hard Integrated Current Limiter

RHRPMICL1A

MAIN BENEFITS & FEATURES

* Wide-range supply voltage: 8.5 — 52V DC
* Floating Ground functionality for >52V operation
* Very Low DC current: typ 1.5 mA (2mA in Floating Ground)
e 3 Operation Modes
e Re-Triggerable

* Latched
* Fold-back

* High Configurability
* External current limit setting

* Configurable trip-off and recovery times
* Under-voltage thresholds (ON and hysteresis)

* Digital & Analog telemetries
* Flat-20 Hermetic Package

Ly
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RADIATION HARDENED

e TID: 100 krad (Si) ELDRS free
* SEL & SEU free up to 125 MeV.cm¥mg
e SET characterized

BUSE SUPPLY

UKDER
woitaze| L™
LDGEOUT

o [ty

LD

BUS GROUND
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SMD: 5962R20208 R H R P M PO LOl

Rad-Hard Point of Load 7A monolithic step-down regulator

KEY FEATURES RADIATION HARDNESS
* |Input operating voltage range: 3.0V to 12V

* Qutput voltage range: 0.8V to 0.85xVin
* Fast load transient response Peak Current Mode control loop
* Integrated NCH MOSFETs for synchronous step-down conversion
* Integrated BOOT diode
* Fully protected:

* Under & over voltage

* Over temperature

* 2 level over current protection
* Power good output
* Programmable switching frequency from 100kHz to 1MHz
 Easy smart out-of-phase synchronization of multiple devices(?)
e Current sharing configuration for higher load requirements
* Programmable soft-start

Total lonizing Dose: 100 krad

Tested ELDRS-free

SEL-free up to 70 MeV/mg/cm2 @ Vcc up to 7V
SEU-SEFI characterized up to Vcc 7V - Proton Free
No performance degradation due to SET

Die form

(1) No external components for 180° out of phase of 2 devices

‘,_l Flat-28A

life.augmented
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SMD: 5962R20208

RHRPMPOLO1
Application Tips

Synchronization for 180° out of phase dual output or Interleaving

@i Master mode

The device is automatically configured as Master when pin FSW is > 0.15V.
The pin SYNC, configured as output, provides a clock signal phase-shifted by 180°
with respect to the internal clock signal.

It can be used to drive the pin SYNC of another RHRPMPOLO1 configures as SLAVE

i Slave mode

The device is configured as Slave when pin FSW is forced < 0.1V.
The SYNC pin, configured as input, accepts a clock signal which can come either from
another RHRPMPOLOL1 configured as master or an external clock.

If an external clock is available, then two RHRPMPOLO1 configured as Slave can work
in parallel.

€ Interleaving & Current Sharing

Lys
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Connecting two RHRPMPOLO1s through the SYNC pin, they can synchronize each
other with 180° phase shift switching interleaving, reducing RMS current absorption
from the input filter and preventing beating frequency noise, therefore allowing a
reduction in the size and cost of the input filter.

For higher output current requirements, two RHRPMPOLO1s can be connected in
current share configuration, and providing up to 14A.

Master

Synchronized

VouT2

Interleaving




@’ RHRPMPOLO1

SMD: 5962R20208 Application Tips

Master and Slave (4 devices) single output:
To guarantee the right phase shifting each device works as
slave and an external circuit provides the 90° phase shifted

SYNC signal:

I I
0.9 * LZAD <ICOIL 13354 < 1.1+ LZAD
Vi 1
CUTI
RHRPMPOLO1 .
L LTI
COMP |:
in IOIJ'I‘2
RHRPMPOLO1 -
LXZ o> 'ili’ﬂﬁh_—l
EYMC 2 [ -~
FEW COMP

life.augmented

ls;=5.175A;
ls,=5.119A;
les=4.821A,;
ls4=4.812A;

0o N200m
500 Ny20.0M

”‘,M““
MO 820 0M

@D Mean 81784
Q@D Mesn  5119A
W Mesn  4821A
QD Mean  4812A

Value

Mean Count it |

84740903 790
sttmeer w0
43156434 790
asnan 70

PRI (T - "
|A-/uo-.v 1.0psicly  200MS/n

Stopped
™ aean
Auto  Juby 07, 2016

Aind

L

RHRPMPOL01

COMP
BYNC 3
SYMNC shifted xs
by 90°
1Mins dua Ll
ﬁ * RHRPMPOLO1
SYRC1 COMP
‘.;.'_:D EYNGC 4
W I_| FIwW LX4
|_| |-| Interleaved with external shifted clock
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SMD: 5962R20208 Application Tips

WV, =5V
W Vour = 2.5V

% COIL = 2.2uH

% FREQ = 500kHz

@ | oap = 4A
g EFF =89%
¥ P = 1.27TW
] '@ Pack Temp = 41°C

........
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

412
40.0
-39.0
-380
370

Max = 41.2 i
350

Avgi=32.3 e
VI = 2040 .
| 320
310
~300
290
280
r27.0
26.0
-25.0
-240
230
-20
210
~200

(&L 3.0vidiv 1MQ B,:20.0M A @D J/ 3.48v 2.0ps/div  1.25GS/s 800ps/pt

&y 2.0vidiv 1MQ B:20.0M FastAcq Sample
6 6.0V/div 1MQ §y:20.0M 459 735 acgs RL:25.0k
@i 2.0A/div 50Q §y:20.0M Auto  May 05, 2015 20:41:30

Value Mean Count Info

@ Freq 489.1kHz  489.0768k  560.0
’ l @& rRvs 4.062A 4.0432294  560.0

life.augmented




@’ RHRPMPOLO1

SMD: 5962R20208 Application Tips

@ V=5V

@ Vo, = 2.5V

W COIL=2.2puH

¥ FREQ = 500kHz
9 | oap = 8A

W EFF =83.2%

¥ Ppgs = 4.06W

@ Pack Temp = 79°C

2

Max = 79.1
Avg =50.2
Wi = 22489

S PR | T R TR | Ll
w 3.0v/div 1MQ By:20.0M A -_/.3.48V 2.0ps/div  1.25GS/s 800ps/pt

- 2.0V/div 1MQ By:20.0M FastAcq Sample l
- 6.0V/div 1MQ §y:20.0M 596 048 acqs RL:25.0k
- 2.0A/div 50Q By:20.0M Auto May 05, 2015 20:41:53

Value Mean Count  Info
@ Freq 485.7kHz  485.88467k 724.0

‘ @4 RMS  B.09TA  8.0835804  724.0

life.augmented
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SMD: 5962R20208

@2 2.0vidiv 1MQ B,:20.0M
@ 5.0Vidiv 1MQ 8,:20.0M
@ 2.0A/div 50Q By:20.0M

eE | . | i
’ ‘l 0 _— " ey ! im

L L [ L L | L L L L L L | L L

@ Freq 479.6kHz  479.78033k 118.0
@4 rRms 10.11A  10.105833  118.0

Value Mean Count Info

A - J 3.48v 2.0ps/div  1.25GS/s 800ps/pt

FastAcq Sample l

97 965 acqs RL:25.0k
Auto May 05, 2015 20:43:09

RHRPMPOLO1
Application Tips

@V, =5V

W Vo, =25V

€W COIL=2.2pH

Wi FREQ = 500kHz

W | oap = 10A

Wi EFF =80%

"W Py g5 =6.32W

@ Pack Temp = 110°C

Max = 110.5
Avg = 66.8
Ming.25.1




*éf RHRPMPOLO1

SMD: 5962R20208 Application Tips

Efficiency Power Dissipation Load Line Regulation
92.000 7.000 2505

—
90.000 —~ 6.000 / —
2500 —

88.000 ~ 5000 / \ 8mV
\ 4000 / 2.495 T~
@ 3.000 /

EFF [%]
Pdiss [W]
VOUT [V]

~ / 2.490 N
82.000 \\ 2.000 // \
2485
£0.000 1.000 —
/ \
78.000 0.000 — 2.480
0.1 21 41 6.1 8.1 10.1 0.1 21 4.1 6.1 a1 10.1 01 21 41 6.1 81 10.1
Current Load [A] Current Load [A] Current Load [A]
‘VlN :5V AGND '0 =ﬂ BOOT
: : VoD —————— SSDEL
— vcc a1 ——————) SIOPE
VIN Lx
W COIL = 2.2uH o 5
PGND SYNC
PGND s
‘FREQ =50 kHZ PGND Fsw
PGOOD ————— comp
AL —— —— FB

life.augmented g Exposed Pad
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KUO60 FPGA Power Reference Design

RHRPMPOLO1
step-down; TA; FLAT-28

RHRPMPOLO1

step-dowen; TA; FLAT-28

| L VCCINT 2 0.95V@alA

SIEp-00WT, 1A, FLA-ZS I

step-gown. fACFLAT-2E
= LS -

WCCINT_IO = 03953v@1.7A G1

M54HC14 VCCBRAM 3 0.95V@0.7A

Ato06 Hex Schrnitt Imv_; FLAT-14
RARPMPOLOT I MGTAVCC > 1V@58A G2 |
I e MGTAVTT  »12V@11A G3 |

WCCAUX 2 1.8V@E1.54

RHRF!‘-!EEAI;CZI: VCCAUX 10 3 18V@1.1A G4
step-down; 7A; FLAT- VCCADC > 1.8V@0.02A

RHFLG000A oo 2 18vG0 1 o KINTEX

[ RHFLG00DA ' " UltraSCALE
| N roras a [ T_VCCO_33V_333V@15A G6 | -
. RHFL6000A
e ELAT T VCCO_18V 3 18V@015A G7 |
RHFL6000A
moJ00R vref > 1.25V@0.5A ]
G1|G2|G3|G4|G5/G6|GT| I
Sequencer iy
DDR3 Memory
RHRPMPOLO1
g VCC_DDR 3 1.5V@3A v
DDR VIT DDR 3 0.75V@1.5A | ( XI | | NX®
Termination VREF_DDR -m.?5v@1.5a|
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¢ High-End Space Foundry & ASICs
ST Integrated Solutions

Technologies Hardening Integrated
for Space Expertise Supply Chain

@*‘

28nm FDSOI: Flying 30+ years experience QML-V RHA - ESCC - JANSR
« 3 rad-Hard platforms - 5 mission profiles «1000s rad tests on many cells & chips
Space 65nm: Development  Several technologies down to 7nm
» Rad-Hard platform - GEO mission profile
BiCMOS55: Development Proprietary Tools & Methods Upgraded Space BEM&T Plant
« SiGe 55nm = FT 330 MHz * Radiation sensors
- Rad-capable * TID-aware aging models
* Multi-scale fault injection simulator
BICMOSO9: Flying « SEU Montecarlo code
* SiGe 130nm — FT 220 MHz « Ultra-selective hardening (CPU, SOC) Large PaCkage Offer
» Rad-capable « Ceramic wire-bonded up to 625 pins
 Ceramic flip-chip up to CCGA-1752
BCD6s SOI: Flying Rad-Hard IPs & Libraries® « Plastic for Space
» 320nm Up to 190 volt * SERDES, ADC, DAC, PLL... * Flip-chip organic substrate
* Basic Rad-Hard library & IPs « ARM : A53, R52 rad-hard macrocells

(1) Deployed for Space in 65 nm and 28 nm FDSOI



QML-V and ESCC

Reference blocks

@*\

ADCs , — LVDS Bus Driver
QML-V | RHF1201 12-b!t 50Msps p!pel!ne QML-V  LVDS31A | 400Msps Driver QULV | AC16xx | 3-5V shifter
QML-V | RHF1401 14-b!t 20M.S")S pipeline QML-V  LVDS32A | 400Msps Receiver QMLV | VCX16xx 1.8-3.3V shifter
QML-V | RH-AD128 | 12-bit precision SAR QML | LVDSR2D2 | 400Msps Dual Drv/Rev
QML-V  LVDS2281 | 400Msps 8-MUX
\ Differential Amplifiers QML-V  LVDS315 | 400Msps Driver DACs
‘QML-V RHF200 \5V, 420MHz QML-V  LVDS325 | 400Msps Re'ce'iver QLY DAC1612 | 16-bit 12Ksps S-D
EM & FM Available QML-V_ LVDS217 | 1.5Gsps Serializer DAC121 | 12-bit 20Msps SAR
Amplifier / Op Amps

QML-V | RHF310A 5V, 100MHz
QML-V | RHF330A | 5V, 900MHz
QML-V | RHF350A 5V, 450MHz
QML-V | RHF43B | 16V, 8MHz
QML-V | RHF484 |16V, 8MHz
QML-V RHR61/64 5V precision

QML-V |LVDS218 | 1.5Gsps Deserializer
Rad-Hard
Digital
Platforms

Power Management

Comparators
QVL-V |RHR801 5V, 7ns

Oscillators Voltage References QMLV | RHRPM4423/4  Dual Low Side MOSFET Drivers

QML-V/ RH-08C04 | 3.3V, 150MHz QML-V | RHF1009A Adjust 2.5-5.5V 5ppm/°C QMLV | RHFL4913 2/3A Positive LDO regulator

QML-VIRHFAHC00  Quad Nand QML-V | RHF100 | Fixed 1.2V, 5ppm/°C QML-V | RHFL6000A  2A Positive LDO regulator
QML-V RHFL7913 2/3A Negative LDO regulator

: ESCC | ST1843/ST1845  Current-mode PWM Controllers
Power Discrete . QML-V | RHRPMICL1A | Integrated Current Limiter
ESCC/ESCC |MOSFET N & P channel, up to 100V Logics QULV | RHRPMPOLOL | 7A Point of Load

ESCC Bipolar Transistors [NPN & PNP, 40 to 600 V QML-V AC/ACT |5V Advanced Logic

ESCC Power Rectifiers 200 to 400 V ESCC & Class-S HCC 20V CMOS 4000

ESCC Power Schottky 40to 150 V ESCC HC/HCT |20V Logic

ESCC Switching diodes | 1N664x, 1N5806, 1N5811

‘, l I 300krad I 100krad 50krad

life.augmented
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Takeaways

5 LEO Rad-hard plastic products are ST qualified

New RHRDAC121 Rad-Hard industry standard 12-bit DAC available

New 7A Point of Load switcher RHRPMPOL now available

ST opens its portfolio of rad-capable technology and state of the art supply
chain for Space ASICs and ASSPs

Stable lead times

Lys

life.augmented



Our technology
starts with You

© STMicroelectronics - All rights reserved.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to www.st.com/trademarks.

All other product or service names are the property of their respective owners.

life.augmented


http://www.st.com/trademarks

