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Introduction

Until2013  From 2014

TELEFUNKEN Wafer Marélufacturing

Semiconductors IC Products

* Closure of IC product business

rad-hard

SPACEZIC IC products

* SPACE IC takes over development
and manufacturing of rad-hard

IC products (exclusive license)
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Introduction

TELEFUNKEN Semiconductors

SOl technologies: 0.35um, 0.8um

* Robustness: <200V, no latch-up

e Efficiency: LV & HV on die, isolation £ 100V

* Low power: low leakage, precise currents

SPACE IC

* |TAR free, high quality, radiation hard
integrated circuits from Germany

* Power management and distribution

e Robust interfaces
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Advantages of SOl

3.3V: ~1lum
<~ 40V: ~5um
120V: ~14 um

Si02

Si - handle wafer

\ P-substrate v
HV-n-Drift n-sinker
bulk SOI

(isolation: pn-junction) dielectric isolation

Full dielectric isolation with deep trench

* Enhanced integration density i.e. smaller chip size (more than 50% is possible)
e Superior leakage control

* Inherent prevention of latch-up

Reduced substrate coupling
 Enhanced device performance due to reduced parasitic coupling
* High voltage capability, device stacking and even negative well voltages
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Radiation Effects on SOl

Depletion
region

+*

Bulk

o

;:l.l nnel

lon track

p* Silicon

p' Substrate

SOl devices are known to be immune to SEL, which is a typical latch-up event
triggered by prompt ionizing particles (ions, protons) entering into silicon.

Other like SEB, SEGR, SET and others can also be mitigated by the use of SOI
due to much smaller charge collection volume compared to bulk devices.

The body tie improves the single event immunity of SOI by providing the
possibility to divert generated charges to the device ground.

TID effects are mainly relevant to the insulator properties.
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Products & Availability

e Point-of-Load (POL) Converter SPPL12420RH
e Extended Common Mode LVDS Receiver SPLVDS032RH
e Extended Common Mode LVDS Transmitter SPLVDSO31RH

Screened according to ESCC: 7 * F _

2014 2015 2016
Ql

ESA ISD Innovation Award 2014 Project
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POL Regulator

Point-of-Load concept
Pt SATELLITE —
* Local DC voltages from HV rail to
: . SYSTEM
power blocks which are spatially
distributed POL
HV power rail
Advantages 2
* Simplicity (one HV rail)
* Energy efficiency POL POL
e Safety (load decouplin
Vi pling) Module A Module B

e Redundancy
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POL Regulator

SPPL12420

Features:

Ceramic hermetic flatpack
package

SOl technology

2A output load current

4.5V to 24V input voltage

0.923V to 21V output voltage
>90% efficiency

340kHz fixed switching frequency

-55°Cto +125°C extended
temperature range (target)
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SPPL12420

Radiation Tests

TID

Conditions:

 TID without applied bias

* Dose rate: 75rad/min (°°Co source)
 Room temperature annealing

 Hot temperature annealing 100°C for 5h

Results:

 Minor shifts in key data sheet parameters
after TID irradiation up to 100krad

* None of the specifications are violated

* All tested parts keep full functionality

14%
12% }\ —a— Shutdown supply current
10% /
/ \ —— Supply current
8%
{, ‘\‘E
=
% 6% 76/ —— Soft-start current
4% s
-7 ',/ —e— Feedback threshold
2% =" 4
- - =Zx
EmE==t=== ok _ . S
0% —=- Oscillation frequency
2%
8 g g g g B es_ 45
8 S 3 S S <] 883 253
g 8 % B g oeaf
e 25T F

Conditions:

© V<26V, o < 3A
* SEE 60.7MeV/(mg/cm?)

Results:

* No fails (SEL, SEGR, SEB)
 SET event — minor output voltage drop

o m
aaaaaaaaaaaaaaaaaaaa
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SPPL12420

Laser Tests

Laser
Conditions: Results:
e V<26V, Ig;r<3A * No SELs observed at any chip position
* Solid-state laser with 915nm wavelength * No permanent functional fails detected
 Laser spot 5-10um * Lasing on specific spots (red spots) has
Working distance of about 12mm produced variations in the output
 Pulses length of 1us amplitude with measurable output

voltage drops (amplitude: 150-300mV,
width: 5-10us) l

TG

July 2014 | © SPACE IC GmbH SrACE/ZIC 11



Box-to-box communication

Fast point-to-point data transfer

with exceptional ground noise
immunity

Advantages
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Compliant to TIA/EIA-644-A
Extended Common-Mode
400Mbps over single wire pair
High voltage robustness
Latch-up immunity

SATELLITE
SYSTEM

LVDS 400 Mbps L

Module B

RX

> GND-B

X

Module A

/

-7V ... AV ... +12V

—] GND-A/
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LVVDS Receiver

SPLVDS032

Features:

e Ceramic hermetic flatpack
package

e SOl technology
* 400Mbps quad LVDS line receiver RNt

RiNt-

e -7V to +12V extended common Rnge.

mOde RiNo- _}ROUTZ
* Low skew o :3_ Rours
 7mA max supply current Ry o
«  ESD HBM >8kV five- rours
e -55°Cto +125°C extended o

temperature range (target)
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SPLVDS032

Radiation Tests

TID

Conditions:

 TID without applied bias

* Dose rate: 75rad/min (°°Co source)
 Room temperature annealing

 Hot temperature annealing 100°C for 5h

Results:

 Minor shifts in key data sheet parameters
after TID irradiation up to 100krad

* None of the specifications are violated

* All tested parts keep full functionality

5%

—— Output short circuit current
4%

; ——LVDS input termination resistor
3% 7
/ ——LVDS input current @ -7 V
k= af
s 2% == -
© r— —+—LVDS input current @ +12 V
1% 17

—e— Power supply current (static)

)

—=— Power supply current (disabled)

10krad
20krad
40krad
100krad
anneal
after hot
Ire
anneal

pre radiation
after room
temperature

Conditions:

Steady-state “1” (external fail-safe NW)
SEE 60.5MeV/(mg/cm?)

Results:

No fails (SEL, SEGR, SEB)
SET event - single bit error

.333185
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SPLVDS032

Laser Tests

Laser
Conditions: Results:
* Steady-state “1” (external fail-safe NW) * No effects induced by the laser beam
* Solid-state laser with 915nm wavelength * Possible reasons:
* Laser spot 5-10um 1. The suspected sensitive areas (SETs)
*  Working distance of about 12mm are covered by a thin metallic layer
*  Pulses length of 1us 2. The circuit is not sensitive to the

used laser pulses

g, e R R
S TS AN AT TR 2 akY

www.maprad.com
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L\VVDS Driver

SPLVDSO031

Features:

Ceramic hermetic flatpack
package

SOl technology
400Mbps quad LVDS line driver
Low skew

23mA max supply current
(loaded)

ESD HBM >8kV

-55°Cto +125°C extended
temperature range (target)
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SPLVDSO031

Radiation Tests

TID

Conditions:

 TID without applied bias

* Dose rate: 75rad/min (°°Co source)
 Room temperature annealing

 Hot temperature annealing 100°C for 5h

Results:

 Minor shifts in key data sheet parameters
after TID irradiation up to 100krad

* None of the specifications are violated

* All tested parts keep full functionality

12%
10% —a— High-impedance output current
o
) \.\ . .
8% 7 \. —— Differential output voltage
& 6% // —— Steady-state output cm voltage
£ /
© 4% o —e— Output short circuit current
2% - S
=T Z7 | . —e— Power supply current (disabled)
0% S e mmesSEE=FETT
Te == —— Power supply current (loaded)
-2%
§ ¥ ®§ ® ¥ B gf_ ¢
g & § &£ f E si1igy
8 = « = e 53t &8¢
° E£EC TE®
5 °g ]

Conditions:

* Steady-state “1”
* SEE 60.5MeV/(mg/cm?)

Results:

* No fails (SEL, SEGR, SEB)
e  SET Event - small variation of output mag-
nitude (<100mV, 25ns)

|
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Conclusion & Outlook

 Components show good SEE behavior

— Laser beam test shows good correlation for POL

* Improved laser beam test on Extended Common Mode
LVDS Rx will follow

— Laser beam test didn’t show any sensitivity

* Low dose rate TID test with applied bias will follow
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