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NIRCA Purpose

* NIRCA — Near Infrared Readout Controller ASIC —
integrates the functions from many discrete components (shaded in figure).

* NIRCA MKll is a single-chip interface between an analog output imaging array and
an FPGA |

* NIRCA MKkll provides:
* Analog digitization
* Clock and control

* Reference, biases
and supply

* |t reduces design size,
weight and power
(SWaP), and risk.

(Sentinel 2-A, MultiSpectral Instrument, front-end electronics)
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0 ﬁDifferential Nonlinearity (DNL) vs Output Code (32M samples)

Offset
DACs
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* 16 Video ADCs + 1 monitor ADC

e C,,=10 pF (7 pF sampling capacitor)

~1.5 1
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ADC code

Methodology is explained here:
https://www.analog.com/media/en/technical-documentation/tech-
articles/histogram-testing-determines-dnl-and-inl-errors.pdf
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Radiation Hardness

NIRCA MKII
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Radiation test highlights

SEU tolerance of ASIC
registers

Tolerance of TX stream
(multiple TX sources)

SEU tolerance of RAM with
and without scrubbing

Tolerance of digital output
waveforms

Current consumption/SEL test
ADC performance under TID
ODAC performance under TID

27 krad low dose rate
+85 krad high dose rate

d : SEL proof (tested to 71.1 MeVcm?/mg)
gf ° No SEFI/SEU < 16.1 MeVcm?2/mg and few above

No ADC performance drift!
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Bitflips

ECC-RAM SEE Test

Run ID = 16 : LET = 16.1 MeVcm?Z/mg
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Development Kit

Option 2: Ethernet .. S Available in
1ADC @12 Msps == [\ [\ A [N year 2023
2 ADCs @8 Msps - j \/ \/ \/
4 ADCs @4 Msps  "hme e =
Option 1: CameralLink <:Cable_l\>Ethernet‘ NIRCA MKII g
All ADCs @12 |V|SpS N Development Board < é Cable/b2b__]
(]
< DC coupled
uuuuuuuuuuuuu) &uuuuuuuuuuuuu) A 4
System on _ E_ A
~ N_|Camera | + Module with NIRCA Mkll | R
<:Cable_l/> Link € > Zy;gégoo <> s €7 ini’;:fl;ie ’g:§<\10able/b2b>
g 3.3V
A
T =8
»S 5 Cable/b2b{>
:ml\> F_’OWFEr > Power management » @ %
S| R \ 0-33V
Currently integrating the Full CL 70 UWVrms

variance < 1%
100 mA
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NIRCA Block Diagram
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16 video channels: preamps + pipeline ADCs
max @12 Msps

e 16-bit mode
e 14-bit mode + FV/LV

Monitor ADC, 3 external and 32 internal inputs.
Programmable sequencer
SECDED ECC-RAM

9 TX channels: LVDS links with 8b/10b
encoding. Double data rate @480 Mbps/link.
Configurable data source.

Configuration via SPI interface
Power consumption 2 W, everything on
Temperature range: —40 to +85°C
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Sequencer Example Operation

1. Reset and program NIRCA Mkll
using SPI.

2. Establish a link between NIRCA Mkl
LVDS TX channels and the FPGA RX
IP. IDEAS uses a source synchronous
receiver |P.

3. Load program into ECC-RAM

4. | Generate waveforms at DOUT

. io.|e.|, wa_veforrfn to cglnt;ol the imlage sensor. Outll?ut Test scenario: After sensor initialization.
t trol! : .
i Wait for FPA status signals €< Send data on TX. Send EOF:

5. Start the acquisition ?/ = El | L
° : DATAVALID omo I | S T
Start from the image sensor FV/LV: R B S
* Run continuously? NV YV Y U
* Based on IRQ? While FV&LV: Samples @12 Msps sent to TX
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Use with High-Performance Image Sensors .......

NIRCA is designed to readout
high-performance image
Sensors

Typically, MCT, InGaAs or InSb
arrays that needs a cryostat
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Jse with Uncooled Thermal IR
Microbolometers

SSSSS
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~ Fraunhofer igeas

RAME_VALID
T T LINE_VALID

IMS
Integrated Detector Electronics AS

IDEAS SAVI2, IDES2M
2003-02-07

* IDEAS ROIC SA2V12 with Fraunhofer IMS =AML s
microbolometers, tapeout 2023 | et e="
. . . Analog 3
* Tailored for use with multispectral Config || mee |LS
pixel sub-arrays | | Active Pixels
B [ .
¢ VGA@ 60 fps . % oy e | Skimmer |
_gg qgg- 4 Array of Amplifiers and Sample & Hold
* On-chip pixel gain calibration (8b/pixel) e e A I
* Reference columns for Supply and ot [ B S
. . | @ 1
Temperature drift compensation Conturatr SP < 2
lle} m

* Low power consumption (exp. 60mW)
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Thermal IR Camera
Demonstrator

Goal:
Demonstrate NIRCA Mkll and SPEKTIR SA2V12 in a
compact camera

PEAS - T. Pstimoe, 2023-03

Flex-rigid board combination: By IDEAS

2023-06-08
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Thermal IR Demonstrator Test
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