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NanoS Family

Modular data acquisition unit

The NanoS(2) acquisition system is the new most efficient flight test Data Acquisition
and recording system, with an ultra-compact design, and an ease of changing
acquisition modules.

The NanoS provide modularity and permit to stack eight data acquisition modules by
NanoS unit or twelve data acquisition module for NanoS2 unit. A unit is constituted
by a CPU module with a recording capacity (64GB to 2TB) or a CPU Controller
module without storage function (See p.10) and a power supply module.

The NanoS(2) is a data acquisition concentrator completed with recording system
combined in the same device. With this device you can make all in one modular and
compact solution where other solutions require two separated unit. The major
advantage of this device is you can complete or change totally the functionality of the
device following instant or future requirements. This device can support a lot of varied
type of acquisition modules for analog, digital data bus or video recording purpose.

The NanoS @, CPU module

There is equipped with a reliable internal time code source/Irig B or it can be coupled
in option with GPS time code. The unit is also equipped with solid state disk available
from 64GB to 2TB capacity which directly record data in IRIG106 chapter10 format.
The flow rate of 500 Mbits/second by unit allowing to collect and record a large type
of data like Full HD video, with another types acquisition modules in same time. You
have also the possibility to make a connection with a remote-control unit who can be
supplied and download by Gigabyte Ethernet connection or by USB connection the
data acquired by the unit. The unit can be also Configured/Controlled by a remote
control box or by a computer. An optional IRIG 106 chapter 4 telemetry output is also
available in option, who permit to transmit all or a part (Selectable) of collected data
in real time to a ground station or to a storage unit.

etep

The NanoS, Power supply module

There is equipped with Ultra capacitor who protect system from power cut and
preserves your data in critical condition (MIL STD704 E power interruption >60ms).
The NanoS is declined in two versions (NanoS and NanoS2), depending of type of
connector desired and your installation constraint. A large types of acquisition
modules can be Stacked on the NanoS

(PU  Solid state Disk
Module access door
Acquisition module IRIG 106 Realtime
~ Transmitting
Acquisition module Status Led
.......................... N

Acquisition module Configuration/Data download
Power supply
Module

Power supply module
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NanoS2

A different frame for the same performance, and better

n O
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NanoS range is available in another frame chassis call NanoS2, with the same
performance and option but it cans up to 12 modules. The change in this version
comes from the nature of connector used MICRO D (MIL-DLT-83513) instead of
NANO D (MIL-DTL-32139). This structure is recommended when you have not
restriction about a minimal space for your installation.
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NanoS? Nano$

NanoS2 and NanoS with 8 modules
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112mm

NanoS - Technical specifications

Size

NanoS with 1 user module (D x W x H)
110 mm x 112 mm x 56 mm

NanoS with 2 users module (D x W x H)
110 mm x 112 mm x 68 mm

NanoS with 3 users module (D x W x H)
110 mm x 112 mm x 80 mm

NanoS with 4 users module (D x W x H)
110 mm x 112 mm x 92 mm

NanoS with 5 users module (D x W x H)

Power supply

28Volts DC (17 to 36V)

MIL STD704 E

Consumption: 12 watts nominal.
Ultra-capacitor "to preserve
recorder of power cuts (Power
interruption >100ms).

Grounding:

140mm

110 mm x 112 mm x 104 mm
NanoS with 6 users module (D x W x H)
110 mm x 112 mm x 116 mm
NanoS with 7 users module (D x W x H)
110 mm x 112 mm x 128 mm
NanoS with 8 users module (D x W x H)

Electronics electrically isolated of
the primary 28 Volts supply. GND
electronics is also isolated of the
NanoS external box.

e gl elle gl ¢l dle oo ¢l ¢|lee)

@]

©

Cooling
110 mm x 112 mmx 140 mm By fan cooling (Default) 112mm
Weight Or conduction cooling |

About 1 Kg (With 2 user's modules)
About 1.9 Kg (With 8 user’'s modules)

Position of use

e dles

56mm

Inout C t All positions T o] E ol o T oo EEE o

nput Connector: Ta — T

NANO D (MIL-DTL-32139) MTBF > 30 000 hours ot S
. MTTR < 30 minutes.

Mounting

Support Plate Transport

Delivered with a transport suitcase
equipped to receive the DTMUX
NanoS and accessories.

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
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NanoS2 - Technical specifications Mounting Transport

Support Plate Delivered with a transport suitcase
equipped to receive the DTMUX NanoS2

Size Weight (with MOUNTKIT-S2 .
With support plate (No bumpers) Aboug: 1.5(Kg (With 2 users modulés) MTBF > 30 000 hours and accessories.
2"13303 W"‘;‘112U59r m;gléle (DxWxH) About 1.8 Kg (With 3 users modules) MTTR < 30 minutes.
mm x 112mm x 78.3mm :
NanoS with 2 users module (D x W x H) About2 Kg (Wlth. 4 users modules) _ ‘
110mm x 112mm x 96.3mm About 2.2 Kg (W!th 5 users modules) o (1.40)
NanoS with 3 users module (D x W x H) About 2.4 Kg (Wlth 6 users mOdUIeS) 1 TAN000N00000000000000n0n0n 1 ]
110mm x 112mm x 114.3mm About 2.6 Kg (With 7 users modules) (- g -
NanoS with 4 users module (D x W x H) About 2.8 Kg (With 7 users modules) - R % ]
110mm x 112mm x 132.3mm About 3 Kg (With 8 users modules) ol 8 |'rerlree | E =
NanoS with 5 users module (D x W x H) S| E — E @2
110mm x 112mm x 150.3mm Power supply w8 B E
NanoS with 6 users module (D x W x H) 28Volts DC (17 to 36V) - g E
110mm x 112mm x 168.3 mm MIL STD704 E g L
NanoS with 7 users module (Dx WxH)  consumntion: 12 watts nominal. - - - E .
:\l;?]r:é" v;t:]182umsr:r::1g%j;n(rg WxH) Ultra capacitor "to preserve recorder of ! L
110mm x 112mm x 204.3mm power cuts (power interruption >100ms).
Nano$ with 9 users module (D x W x H) Grounding § -
110mm x 112mm x 222.3 mm Electronics electrically isolated of the T jmafmﬁ’ — :ﬁ mHE
NanoS with 10 users module (DX WX H) " grimary 28 Volts supply. GND electronics is | e : | -
110mm x 112mm x 240.3 mm also isolated of the NanoS2 external box. o =Tt A At e —
Nano$ with 11 users module (D x W x H) R [t S
110mm x 112mm x 258.3 mm Cooling = B |l peeeallfll ssesllllo 1| | < 2
NanoS with 12 users module (D x W xH) By fan cooling (Default) . f|L ,;’_,;‘I: i
110mm x 112mm x 276.3 mm Or conduction cooling il 0 1 1
Input Connector Position of use [[4,386]
MICRO D (MIL-DLT-83513) Al positions _. 11140

Example of NanoS2 with 3 user’s modules [Inch] mm
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Environmental Characteristics

NanoS & NanoS2 and modules associated

Vibration

MIL STD810F/ RTCA/DO-160E
0.04 g2 of 5 to 1000 Hz,
1 hour per axis (3 axis)

Accelerations:

MIL STD 810F/ method 513.5
Procedure | & Il
10g (6 axis)

Shocks

MIL STD 810F
100 g, 11ms (6 axis) in functioning
Method 516.3

Operating Temperature
-40°Cto + 71°C.

Extreme of temperature

-55° C 10 85°C [no destructive]
Test MIL STD 810F

Humidity in use
5% to 95 % without condensation
MIL STD 810F

Electromagnetic compatibility (EMI)

MIL STD 461 Rev. E(20/08/1999)
MIL STD 461 Rev. F (10/12/2007)
MIL-STD-464 Rev C (01/12/2010)

Altitude and decompression

Min: -1500 feet, max; 60,000 feet
With 12.000 feet/minute
(420 Kpa/minute), MIL STD 810F.

Altitude max. Storage
No limit

Storage temperature
-55°C to + 90°C

Humidity in storage
5% to 95 % without condensation
MIL STD 810F

Aircraft Electrical Power
MIL-STD-704 Rev. F
Power down 100 millisecond

Some view of NanoS under Vibration and Electromagnetic test

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
ETEP is AS/EN 9100 v2018 and ISO 9001:2015 certified company NCAGE: F9281
Copyright©2023 ETEP Company. ETEP, DTMUX and DTMUX RECORDER are registered trademarks of ETEP, registered in the FR. All other trademarks are the property of their respective companies.



Fixation

The NanoS @ unit can be supplied with four bumpers who permit to fix the unit on a
support plate inside the aircraft. The installation of bumper is recommended.

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
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Fixation drawing (NanoS2 with 3 user’s modules)
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Chassis parts and Options list

Chassis Parts
NanoS NanoS2 Page Accessories
CPU Module 8

N Reference

Cl:t)t:J Modz!e / 2x PCM Transmitting CPU-2PCM-S CPU-2PCM-S2 9

o e Sentinel - Crash Protected Memory CPM155-8GB/CPM155-16GB/
?;‘:S%?Eit;‘;"e” % PCM TP CONTROLLER-S2 9 Standard ED-155 CPM155-32GB/CPM155-64GB

PCM Stream module PCMS-S PCMS-S2 1 Sentinel - Crash Protected Memory CPM112-8GB/ CPM112-16GB /
Power supply Module -m m 13 Standard ED-112 CPM112-32GB /CPM112-64GB
Ethernet Network coupling module ETH-CONTROL-S ETH-CONTROL-S2 14 Remote control simple RCS-SIMPLE
Optical Network module switch OPT-SWITCH-S OPT-SWITCH-S2 16 Remot - = RCC.COMPLETE
Optical Network coupling module OPT-SERIALNET-S | OPT-SERIALNET-S2 JBEE emote con'rol complete i
Gigabit Ethernet PTP 8-Port Switch NetSwitch 8ch.
Memory Cartridge cgaiteremet e 2potswicr [ A2
Nano$S NanoS2 Page Gigabit Ethemet PTP 16-Port Switch | NetSwitch16ch. |
Solid State Disk 8GB SSD-8GB SSD-8GB 12 Gigabit Ethernet PTP 20-Port Switch | Netswitch2och. |

Solid State Disk 16GB 12
Solid State Disk 32GB | SSD-32GB | SSD-32GB |V
Solid State Disk 64GB 12
Solid State Disk 128GB 12
Solid State Disk 256GB 12
Solid State Disk 512GB | SSD-512GB | SSD-512GB |V

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
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Chassis Parts

CPU Modules
CPU-S

NanoS2 Ref# CPU-S2

Recording Capacity
From 64GB to 2TB

Utility channels

2x RS232 ports: configuration and maintenance

1 x audio channel,

1 x time channel: Irig B

Discrete; ON/OFF and ON/OFF record

Tricolor outputs LED

1 Ethernet 10/100 UDP for Control unit/configuration/Download/Real time view (By Laptop
or touchpad)

RS 232 Communication

Port for configuration: 2 stop bits, even parity, 8 bits, 38 400 Bauds.
Port for maintenance: 1 stop bit, no parity, 8 bits, 9 600 Bauds.

Discrete used to the Nano S functioning

Discrete; ON/OFF and ON/OFF record

Tricolor outputs LED

Outputs: 2 cathodes and anode for operating green, orange, red.
Intensity outputs for LED: 20 mA max.

Audio channel

Input: 1 volt efficient.
Band pass: 0 to 14.7 KHz.
Input impedance: 1 MQ.

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
ETEP is AS/EN 9100 v2018 and ISO 9001:2015 certified company NCAGE: F9281
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Time stamping

Internal Time/IRIG B Time [Direct Irig B source on SMA connector]
[Option] GPS Time [Direct Antenna on SMA connector]

[Option] IEEE 1588 — Ethernet Precision Time Protocol

Irig B channel

Input: Sinus 1000 Hz, modulation level 1/3- 3/3.

Modulation: 8Volts P to P max

To 500m Volts P to P min.

If you lost the Irig B time, le time continuous to progress on internal base time (flag: losing
Irig B).

Ethernet 10/100/1000 UDP
Configuration and Download (download from SSD),
Real time data Stream with Universal Recorder System Software

Master/Slave(s) link
By Ethernet with IEE 1588 Time (Precision Time Protocol)
For Master/Slave unit link (See p.17)

Input connector:
NanoS: NANO-D (MIL-DTL-32139)
NanoS2 : MICRO-D (MIL-DLT-83513)




Real-time Transmitting option

| Nano$ Ref# CPU-2PCM-S |
| NanoS2 Reft NI YR

This CPU include all function of basic CPU Module

NanoS CPU Unit with PCM option
This option encodes data from any modules of the NanoS @ in IRIG-106 Ch.4 PCM
stream. This option is decline in two version one channel or two channels.

NanoS2 CPU Unit with PCM option include in Remote/control connector

This Option is also available on NanoS 2 device CPU module, which permits directly
to transmit a part or total collected data in real time to a ground station by telemetry
or on another recorder system. All parameters can be configured with simple
software (LAB DTMUX Software) at ground or in flight.

Number of channels
1 or 2 independents

Irig 106 chapter 4 generator
Frequency’s generated: from 100Khz to

20MHz (Configurable)

TTL or RS 422 output
Data: 0-4 V, 50Q in TTL
Clock: 0-4 V, 50Qin TTL
On 15 pins

Analogic outputs Commutable by
switches

Data: -0.5V +0.5V, 50Q, -1V+1V, 50Q, -
2V+2V, 50Q, -4V+4V,

Clock: -0.5V +0.5V, 50Q -1V+1V, 50Q, -
2V+2V, 50Q, -4V+4V 50 Q

Frames description

Synchro word: 8 to 64 bits (8 to 32 for Ch. 4)

Word value: programmable
Size data words: 8 bits to 64 bits
Minor frame: up to 32 K words

(Ch. 4 limited to 1024 words and 16 384 bits)

Major frame: up to 250 K words

Parity word
On LSB or MSB (odd/even/none)
Odd/even/none

etep

Type of PCM output programmable.
B®L, NRZL, RNRZL

Programmable data filter output
20 MHz, 10 MHz, 5MHz, 2.5 MHz
and 1.25 MHz

By pass (without filter).

Programmable channels during the
PCM transmission

All the channels are programmable to
constitute the "PCM frames" that will be
send.

Input connector:
NanoS : NANO D (MIL-DTL-32139)
NanoS2 : MICRO D (MIL-DLT-83513)

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
ETEP is AS/EN 9100 v2018 and ISO 9001:2015 certified company NCAGE: F9281
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CPU Controller

| Nano$ Ref# CONTROLLER-S
| NanoS2 Reft [N XY)

NanoS2 PCM CPU Controller

This module meets the specifications of the CPU module and also the specification
of PCM Real time transmitting option. It is used as a controller without disk storage.

Synoptic
PCM 1
with filter Transmitter
TTLand Analog
Irig 106
Chap.10
PCM 2 Recording
IR Monitoring

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
ETEP is AS/EN 9100 v2018 and ISO 9001:2015 certified company NCAGE: F9281

Different PCM output
1or2

Irig 106 chapter 4 generator

Frequency’s generated: 20 Mbps, 10 Mbps, 5

Mbps, 2.5 Mbps and 1.25 Mbps.

3x TTL or RS 422 outputs
Data: 0-4 V, 50Q in TTL
Clock: 0-4 V, 50Qin TTL
On 15 pins

1x Analogic output (For transmission)
Commutable by switches

Data: -0.5V +0.5V, 50Q, -1V+1V, 500Q, -

2V+2V, 50Q, -4V+4V,

Clock: -0.5V +0.5V, 50Q -1V+1V, 50Q, -

2V+2V, 50Q, -4V+4V 50 Q

Frames description

Synchro word: 8 to 64 bits (8 to 32 for Ch. 4)

Word value: programmable
Size data words: 8 bits to 64 bits
Minor frame: up to 32 K words

(Ch. 4 limited to 1024 words and 16 384 bits)

Major frame: up to 250 K words

Parity word
On LSB or MSB (odd/even/none)
Odd/even/none

etep

Type of PCM output programmable.
BOL, NRZL, RNRZL

Programmable data filter output
transmission

20 MHz, 10 MHz, 5MHz, 2.5 MHz
and 1.25 MHz

Bypass (without filter).

Programmable channels during the
PCM transmission

All the channels are programmable to
constitute the "PCM frames" that will be
send.

Input connector:

NanoS : NANO D (MIL-DTL-32139)
NanoS2 : MICRO D (MIL-DLT-83513)

Copyright©2023 ETEP Company. ETEP, DTMUX and DTMUX RECORDER are registered trademarks of ETEP, registered in the FR. All other trademarks are the property of their respective companies.
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Additional PCM Stream Module Number of channels Type of PCM output programmable

1or2
| NanoS Reff PCMS-S | BOL, NRZL, RNRZL

Irig 106 chapter 4 generator

[NanoS? Ref requercy s generaled 20O, TOMBOS: 5 prcgrammabe cata fiter outp
20 MHz, 10 MHz, 5MHz, 2.5 MHz
TTL or RS 422 output and 1.25 MHz
Data: 0-4 V, 50Q in TTL By pass (without filter).
Clock: 0-4 V, 50Q in TTL
On 15 pins

Programmable channels during the

Analogic outputs Commutable by PCM transmission

switches
Data: -0.5V +0.5V, 50Q, -1V+1V, 50Q, - All the channels are programmable to
2V+2V, 50Q, -4V+4V, constitute the "PCM frames" that will be
Clock: -0.5V +0.5V, 50Q -1V+1V, 50Q, - send.
2V+2V, 50Q, -4V+4V 50 Q

o Input connector:
Frames description NanoS : NANO D (MIL-DTL-32139)

Synchro word: 8 to 64 bits (8 to 32 for Ch. 4) NanoS2 : MICRO D (MIL-DLT-83513)
Word value: programmable

Size data words: 8 bits to 64 bits

Minor frame: up to 32 K words

(Ch. 4 limited to 1024 words and 16 384 bits)
Major frame: up to 250 K words

Parity word
On LSB or MSB (odd/even/none)
Odd/even/none

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
ETEP is AS/EN 9100 v2018 and ISO 9001:2015 certified company NCAGE: F9281 Page. 11
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Memory Cartridge
| Nano$ Ref# SSDXX*-S |
| NanoS2 Reft  [FEOEEY)

*XX must be replaced by its size in GB

The unit is also equipped with solid
state disk, available from 8 to 512 GB
capacity. This Memory unit is rugged

This unit can be easily removed from
unit and connected to a Windows
based PC with USB 3.0 cable
(supplied).

SSD/USB 3.0 Cable

For an easy and fast transfer of data
recorded on a PC equipped with
windows 7 or higher operating
system, this cable is supplied along
with the Solid State Disk memory
unit. The high reliability of USB 3.0
with a max flow rate of 4.8Gbit/s
permit quick transfer of data on your
computer. This cable is also full
compatible with USB 1.0 and USB 2.0 socket.

The file can be directly downloaded from the SSD in Irig chapter 10 format or in
DTMUX format following device configuration.

and full qualified for harsh environment.

Flash type

Capacity

Sequential RIW (MB/sec, max.)
Max. Power consumption
Extra DRAM Buffer

ATA Security

Vibration

Shock

Storage Temperature

MTBF

Operation Temperature
Environmental standard

Replay

Security

etep

SLC or MLC (Simple level Cell)
64GB to 2TB

90/90

2.8 W (5Vx560mA)

Supported

Supported

20G @7~2000Hz

1500G @0.5ms

-55°C~+95°C

4 million hours (SLC)

3 million hours (MLC)

Industrial Grade: -40°C~+85°C

MIL STD 810F

MIL STD 461E

On any Windows desktop (XP or higher) with
simple USB cable (Supplied)

Password/ Encryption/Auto destruction can be
available in option

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
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Power supply Modules

 NanoSReft [N
IEIRIIT  POWER-S2

NanoS Power supply NanoS2 Power Supply

Ref: POWER-S (picture) Ref POWER-S2 (picture)

The POWER-S can support 8 modules

. . o : The POWER-S2 can support 12 modules
This power supply modules was constituted by two electrical circuits and is conform , , o ,
o MIL-STD-704FOne circuit DC-DC Converter card. and another one is Ultra This power supply modules was constituted by two electrical circuits and is conform
’ to MIL-STD-704F. One circuit DC-DC Converter card, and another one is Ultra

capacitor circuit who protect NanoS2installation from power interruption about>100
millisecond.

There is no battery and therefore no preventive maintenance, for power down
protection. These modules are also able to be powered by battery if aircraft power is
not available.

capacitor circuit who protect NanoS@ installation from power interruption about>100
millisecond.

There is no battery and therefore no preventive maintenance, for power down
protection. These modules are also able to be powered by battery if aircraft power is
not available.

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
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Ethernet Network coupling module

IEIEETEEN  ETH CONTROL-S Example of an Ethernet Network Diagram
‘ NanoS2 Ref# ETH-CONTROL-S2

GPSTime source
OrIRIGB

Master DAS ./

Transmission

Master recording unit with 8te 512 6B
Multiplexand Recording of all fram e from all devices
IRIG 106 Chapter 10or DTMUX Format

PTP V2 Time Master

Max 500 Mbits/second

Interlink Cables
Ethernet

Cockpit Remote
Control Unit

This Module is design for slave unit and permit to link master unit to a slave unit

directly or to an Ethernet switch in case of multiple slaves units. Network Switch
PTP V2time synchronization ICP

Ethernet

etep

PCM Irig 106 chapter 4

Video

Slave DAS

Based on this module you can distribute device in all parts of the aircraft, and fave DAS
interlink this ones from each other by Ethernet link. l_’ " l l
The Diagram shown against is an example of configuration with 6 slaves units and a .

Master unit who transmit acquired parameters in real time in PCM chapter 4 data a—=z T—=2
stream. The CPU module permit also by Ethernet to show in real time analog and _ —
yldeo data acquired with a simple laptop with Universal Recorder System Software Serial PCM ARINC429 MIL STD 1553 B Kiidlos
installed. Slave DAS Slave DAS Slave DAS Slave DAS

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
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Simple Laptop on Windows for:
Configuration/Download Data or Real time
visualization of Analog, Bus, Video ...
Selection of multiplexed data is Configurable by
LABDTMUX software, Visualization with Universal
Recorder System Software
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Fiber Network coupling module Serial coupling Diagram

| Nano$ Ref# OPT-SERIALNET-S Wisetee
| NanoS2 Reftt OPT-SERIALNET-S 2 —

Slave 1 Slave 2

This module permits to link a NanoS @ slave unit to a master unit and also to make
a link with another slave unit. This module can be use also to build a Serial network
connection between one Master and another slave unit.

The coupling with other slave units is operated by a serial fiber optical link available '

on Serial coupling module. Total of 1000Mbps flow rate is available in this ﬁ F F * * E
configuration, in a total synchronous mode. The maximum theoretical distance
between units can up to 10 kilometers (6.2 mi). The advantage of slave unit(s), it's to

. . . FPDP FPDP
capture others sensors parameters from another aircraft location and reducing the e B P
Wiring . (Full Duplex fiber optical) (Full Duplex fiber optical)
CPU Module of master unit multiplex the data from other units placed in different This synoptic represent a serial connection between one NanoS master unit and
place of the aircraft. Slave units are extension of the master unit assured by other slave units

Manchester connection of 2.5 Gbits/s (Full Duplex fiber optical), who assure a total
synchronous acquisition, between units.

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
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Fiber Network Switch module Star Network synoptic

| Nano$S Ref# OPT-SWITCH-S
| NanoS2 Ref# OPT-SWITCH-S 2

Slave 1 Slave 2 Slave 3 Slave 4

This module has been developed for start network use.
It allows to connect Four slave NanoS @) units to @ master unit or link a slave unit to
another slave units.

Master

Network with other slave units is operated by serial fiber optical link present on Switch
module. Total of 1000Mbps flow rate is available in this configuration, in a total
synchronous mode. The maximum theoretical distance between units can up to 10
kilometers (6.2 mi). The advantage of slave unit(s), it's to capture others sensors
parameters from another aircraft location and reducing the wiring.

CPU Module of master unit multiplex the data from other units placed in different
place of the aircraft. Slave units are extension of the master unit assured by
Manchester connection of 2.5 Gbits/s (Full Duplex fiber optical), who assure a total
synchronous acquisition, between units.

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
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. Fiber connection
Netwo rk con neCtlons The coupling with other slave units is operated by fiber optical link available on Switch
. module (See p.16) or on Serial coupling module (See p.15). Total of 1000Mbps flow
Overview rate is available in this configuration, in a total synchronous mode. The advantage of
Two technological ways are possible to connect master unit to other slave units. slave unit(s), it's to capture others sensors parameters from another aircraft location
The Ethernet protocol way and the Fiber optical way and reducing the wiring.
Ethernet Connection CPU Module of master unit multiplex the data from other units placed in different
This way permit to connect Master/Slave(s) units by an Ethernet connection. place of the aircraft. Slave units are extension of the master unit assured by
This solution requires a CPU/Controller module for each Master or Slave NanoS (2) Manchester connection of 2.5 Gbits/s (Full Duplex fiber optical), who assure a total
units. Each unit can be configured like a Master or slave. The time precision synchronous acquisition, between units.
between units is assured by IEEE 1588 Standard protocol (Precision Time
Protocol). Advantage of Optical Fiber
e Deterministic flow rate until One gigabytes sustained between modules
Advantage of Ethernet (Until 100 meters)
e Each unit can be a stand-alone controllerand a system manager e Time accuracy about 100x better than Ethernet based link technology
(CPU/Controller present) e Onlyone CPU/Controller needed
e You can use existing Ethernet network e Not effected by Electromagnetic disturbance
Common protocol e Confidentiality assured (Optical signal)
e Lower cost solution
NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
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Ethernet Star Network

This case is the possible connection of Start Networks of NanoS () with Ethernet
connection operated between the CPU/Controller Module of each unit. Each unit can
be configured to be a Master or Slave unit. The Time synchronization between units
is assured by IEEE 1588 Standard Precision Time Protocol.

e  Central unit with Ethern

e User modules NanoS
e  Power Supply base @
Master
Ethernet links
10/100/1000
\Rnooooog .
— Synchronized
with [EEE 1588
Standard
NanoS NanoS NanoS . .
(2) o (2) Other possible units
" Slave . Slave . Slave

Each slave units

e  Central unit with Ethernet
e  User modules

e Power Supply base

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
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Optical serial network

This case is the possible connection of a serial Networks of NanoS () (Modular flight
test recorder) with a fiber optical module. This architecture provides a flow rate of
1000Mbps using a duplex optical fiber. (There is no theoretical connection limit)

e  Central unit

e  User modules NanoS
e  Optical coupling moduli @

e Power Supplybase | Master

The synchronization between all-

the modules is< 100nanosecond. Duplex Optical Fiber

e User modules

e  Optical coupling modul

e Power Supply base NanoS
@

lave
Duplex Optical Fiber

e  User modules

e Optical coupling modul NanoS
e  Power Supply base ¥)
lave

Other possible Nano-S in serial connection

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
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Optical star network

Central unit

User modules

Optical Switch module
Power Supply base

Duplex
Optical

Cilhaw

NanoS NanoS
(2) (2)
Slave . Slave

o  User modules
e  Optical coupling module
o  Power Supply base

etep

NanoS
@

. Master
The synchronization

between all the
modules is < 100

NanoS NanoS
2 2
Slave = % Slave

Other Serial
NanoS Branch
2 .
networking
Slave

The quantity of user modules is limited to 8 or 12 (Depend of NanoS model) per unit
(Master or Slave). There is no limit to the number of slave modules, the only limit is
the total flow rate limited to 1000Mbps. The Slave unit have not CPU module, just
acquisition module(s) and Power supply with Fiber optical option module
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Optical serial network on existing Ethernet Network Example of installation

This case is the possible connection of serial Networks of NanoS @ (Modular flight The Fiber optical permit to cover long range (About 100 meters) with a deterministic
test recorder) with a Fiber optical module, on an existing network by Etheret. This flow rate until One Gigabytes sustained between each module of all installation. The
architecture provides a flow rate of 1000Mbps using an optical fiber fiber optical permit to cover all part of a jumbo jet.

Ethernet Network switch

Qooooooed
£ g T_l Ethernet links
Other ther Other

) ) 10/100/1000
Unit Unit Unit

Nanos
+ + * serial fiber optical link
Other Data input

—

Centrgl unit with Etherni 0 T -~ i
User modules NanoS T Nancs
Optical module @ \ ...... ROl .. Slave units

Power Supply base U IHI IAE P
The synchronization between 1 =

i Duplex Optical Fiber : : ﬂ
all the modules is < 100 pIex =P 2 — :
nanngpennd - .

. ser modules . ‘
NanoS

e  Optical coupling module V' NanoS ’
o  Power Supply base @ Master unit

Slave

e Time accuracy about 100xbetterthan Ethernet based link technology
e Only one CPU/Controller needed

v ¢ Not effected by Electromagnetic disturbance

Other possible units e Confidentiality assured (Optical signal)

Duplex Optical Fiber

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
ETEP is AS/EN 9100 v2018 and ISO 9001:2015 certified company NCAGE: F9281 Page. 20
Copyright©2023 ETEP Company. ETEP, DTMUX and DTMUX RECORDER are registered trademarks of ETEP, registered in the FR. All other trademarks are the property of their respective companies.



etep
Acquisition Modules Overview

Outline Drawing
The NanoS modules are available in two forms, depending of type of connector
desired and space available for your aircraft installation.

For more details about our acquisition modules, please consult the dedicated
catalogue.

12

[0,472]

NanoS- Module type

If you look for the compact size of NanoS, the
connector used will be NanoD (MIL-DTL-32139) for a
module of 12 mm [0.472 inch] of height.

[4,331]
110

[4,386]
111,40

[Inch] mm
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NanoS2- Module type

If you look for the NanoS2, the connector
used will be MicroD (MIL-DLT-83513), the
height of this module is 18mm [0.708 inch].

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
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Analog/Sensors modules

etep

Inputs Nano$S Reference NanoS2 Reference
Single/Differential Ended Voltage 16 32 64 VOLT-16-S VOLT-32-S VOLT-64-S VOLT-16-S2 VOLT-32-S2 VOLT-64-S2
Current Measurements 16 32 CURR-16-S CURR-32-S CURR-16-S2 CURR-32-S2
Accelerometer/ICP Sensors 8 16 ICP-8-S ICP-16-S ICP-8-S2 ICP-16-S2
Thermocouple (J, K, W, T, E) conditioner 8 16 32 THERMO-8-S THERMO-16-S THERMO-32-S THERMO-8-S2 THERMO-16-S2 THERMO-32-S2
Thermistor (PT100) 8 16 THERMI-8-S THERMI-16-S THERMI-8-S2 THERMI-16-S2
Strain gauges (Half bridge and full bridge) 8 16 GAUGE-8-S GAUGE-16-S GAUGE-8-S2 GAUGE-16-S2
Bridge signal (Half bridge and full bridge) 8 16 BRIDGE-8-S BRIDGE-16-S BRIDGE -8-S2 BRIDGE -16-S2
Charge amplifier (Piezo) 8 16 PIEZO-8-S PIEZO-16-S PIEZO-8-S2 PIEZO-16-S2
LVDT/RVDT converter 8 16 LVRV-8-S LVRV-16-S LVRV-8-S2 LVRV-16-S2
Pressure/Temperature Scanner 2 SCAN-2-S SCAN-2-S2
Synchro Resolver 8 SYNC-8-S SYNC-8-S2
Power Monitor 3 POWER-3-S POWER-3-S

Other modules are available on request.
Video/Audio Modules

Inputs Nano$S Reference NanoS2 Reference
MJPEG 2000 module/Audio 1 2 4 MJPEG-1-S MJPEG-2-S MJPEG-4-S MJPEG-1-S2 MJPEG-2-S2 MJPEG-4-S2
H.264 MPEG4 up to 1080p 30 fps/Audio 1 2 H264-1-S H264-2-S H264-1-S2 H264-2-S2

Other modules are available on request.

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
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Digital/Bus Modules
Inputs Nano$S Reference NanoS2 Reference
PCM acquisition 2 4 PCM-2-S PCM-4-S PCM-2-S2 PCM-4-S2
PCM Merger Modules 1 2 MERG-1-S MERG-2-S MERG-1-S2 MERG-2-S2
MIL STD 1553 B, redundant 2 4 1553-2-S 1553-4-S 1553-2-S2 1553-4-S2
AFDX ARINC 664 2 4 AFDX-2-S AFDX-4-S AFDX-2-S2 AFDX-4-S2
Stanag 3910 1 3910-1-S 3910-1-S2
ARINC 429 4 8 16 AR429-4-S AR429-8-S AR429-16-S AR429-4-S2 AR429-8-S2 AR429-16-S2
RS 422/485 4 8 16 RS422-4-S RS422-8-S RS422-16-S RS422-4-S2 RS422-8-S2 RS422-16-S2
RS 232 4 8 16 RS232-4-S RS232-8-S RS232-16-S RS232-4-S2 RS232-8-S2 RS232-16-S2
Ethernet TCP/IP - UDP 2 4 ETHER-2-S ETHER-4-S ETHER-2-S2 ETHER-4-S2
CAN data bus 2 4 CAN-2-S CAN-4-S CAN-2-S2 CAN-4-S2
Serial FPDP Fiber optical 2 SFPDP-2-S SFPDP-2-S2
Digital to Analog converter 1(8) DIGIANA-8-S DIGIANA-8-S2
Differential discrete 16 32 DISCR-16-S DISCR-32-S DISCR-16-S2 DISCR-32-S2
Pulses Measure/Counter/frequency/Period 8 16 PULSE-8-S PULSE-16-S PULSE-8-S2 PULSE-16-S2

Other modules are available on request.

NanoS & NanoS2 - Airborne Recorder & Multiplexer unit
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