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Objectives

Background for this development

e Essential Telecommands are decoded

e By inclusion of a suitable bus interface
in the ETM it becomes a compact




Objectives
ETM Applications in a Spacecratft
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ETM Overview

Functionality

e Seqguential scanning and sampling of discrete analog
voltage or temperature) & digital inputs.

e Convert the analog inputs to digital values.

* Format the sampled data into space packets.
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ETM Overview
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ETM Overview

Operating modes

 Number of analog sampled channels: 4, 8, 16, 32

- Grouped in 4 groups

- Each group can be independently configured as voltage,
or temperature measurement




Activities
Overview

 Engineering Model (EM) Design, Verification &
—abrication

* EM Testing




Activities
EM Design / Performance Objectives

e Jargets were

300 KRad TID hardness

Single event latch up (SEL) threshold: 67 I\/IeV.cmz/mg

Single eg/ent functional Interrupt (SEFI) threshold (SEL): 67




Activities
EM Design / Design Flow

e Design Methodology chosen was full custom layout for both analog
and digital units

* The use of the above methodology resulted in low power
consumption and very good radiation hardness

 Verification of the design was covered through:




Activities
EM Fabrication

* Prototype was fabricated in the IHP SiGe 0.25
Um Process.

* Only CMOS transistors were used




Activities
=\ HES

e Functional and temperature tests

e TID test at ESTE




Activities
EM Functional and Temperature lests

o Stuck at Fault and IDDQ tests were performed to

verity the correct layout of the device and assess yield
In the digital section

 Performance tests were performed to assess the




Activities
EM Test Key Results

e Passed functional tests

* TID hardness of more than 1 MRad

- Use of digital auto zeroing for TID levels of 300 KRad an




Activities
EM TID Test
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Activities
EM TID Test

e T|D Test Setup for
10 ETM devices
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Activities
EM SEE Test

ETMs power supply
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Activities
EM SEE Test

o SEE Test Setup
for 3 ETM devices
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Activities
FM Design Upgrade

 Minimum modifications were required
« FM devices were fabricated in an MPW run from IHP

e ~ 300 devices were made available to SPACE-ASICS

sadevicas assagec
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Accomplishments

* A low power, rad hard, mixed signal Analog Digital all
European ASIC has been designed and fabricated.

e ot acceptance tests have been performed as per

ESCC 9000 and ~100 components are available on
stock




cIM-RTU

A miniaturized telemetry acquisition unit based
on the ETM ASIC has been designed,
manufactured and tested by SPACE-ASICS

« ETM RTU could be suitable for applications on

U’;’;\Urn




cIM-RTU

e Box Contains:
= B ASHE

- CAN Transceiver

- RS 422 transmitter and receiver




cIM-RTU

SPACE ASICS
ETM RTU
S/N: 001
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Performance Results




Pertormance Results
Digital Induced Noise

1024 ADC samples in RTU configuration at -55 degC @ 2
ms sampling period, and internal voltage regulator ON.

Device: SNO18
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Performance Results

Digital Power Consumption
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Performance Results

Voltage Reference Performance

1.21

Voltage Reference 1.209

e Untrimmed performance of 15-20 / \
ppm/degC




Performance Results

Internal Voltage Regulator TID Performance

Analog iVR Offset Digital iVR Offset

Irradiated Irradiated
with with
iVR ON

RDL6 RDL7 RDL8 RDL9 RDL10 RDL6 RDL7 RDL8 RDL9 RDL10

B 0K W 1040K B 0K = 1040K

e ETM internal voltage regulator design is the basis for other ASICS that utilize
multiple power supplies in the analog and digital domain.



Pertormance Results
ADC TID Pertormance

INL @ O KRad

512 1024 1536 2048 2560 3072 3584 4096
Output Code




Pertormance Results
ADC TID Pertormance

INL @ 100 KRad

512 1024 1536 2048 2560 3072 3584 4096
Output Code



Pertormance Results
ADC TID Pertormance

INL @ 600 KRad
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Pertormance Results
ADC TID Pertormance
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INL @ 1 MRad

512 1024 1536 2048 2560 3072 3584 4096
Output Code



Performance Results

SEE Performance

ETM Cross Section

Cross Section (cm2/device)
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