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/100 Series Test System
that Saves Space

MODULAR CELL TEST SYSTEM
HIGH LEVEL OF INTEGRATION AND FLEXIBILITY

Key Features:

> Modular Design

> Regenerative Power Supply 25% Overall
> Built-In Cybersecurity

> Built-In Remote Access Control

> Built-In Battery Simulation

> Built-In Self-Calibration

-fficiency

Built-in Extra IO per channel (Optional)
Built-in Graphical User Interface (GUI) Automated
Parallelization (available on demand) Software

Automated

Defined Power Supply

Dynamic Test Profiles. Oscilloscope (Optional)

Function For Data Analytics

7100 Types: Type 1 Type 2 Type 3 Type 4
Parameter Coin Cell

Voltage Range 10VDC 10VDC 10VDC 10VDC
Current Range 20mA 10A 150A 300A
Power per Channel 200mW 100W 1500W 2000W
Channels per Device 128 64 8 3
Channels per Cabinet 1024 512 64 64

Single Channel - 150A

150A CH#1

150A CH#2

150A CH#3

150A CH#4

150A CH#5

150A CH#6

150A CH#7

150A CH#8

300A CH#1

300A CH#2

300A CH#3

300A CH#4

300A CH#5

300A CH#6

300A CH#7

300A CH#8
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/100 Series System Three Product Versions:
Basic, Standard and Premium

Basic
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Max. Voltage per channel 10V 10V 10V > Covers all cycling testing scenarios.
> High voltage and current accuracy .
Min. Output Voltage 850mV 650mV 250mV _g . 5 Y
> Minimum output voltage lower than
Voltage accuracy (@ 6V) 0.05% 0.03% 0.01% one volt.
Current accuracy (@ 10A) 0.05% 0.03% 0.01% > E:herCAT and EtherN ET
Voltage Resolution 150pV 150V 150pV
Current Resolution (300 Aversion) 4. 5mA 4 5mA 4 5mA St
' andard
EtherCAT Yes Yes Yes _
All Basic features plus:
EtherNet ves Yes Yes > Voltage and current accuracy improved
Self-tests per channel Yes Yes Yes to 0.03%.
o lelivat - _p - > Minimum output voltage lower
ards parallelization es es es
reduced to 650mV.
CC,CV, CP modes Yes Yes Yes > Automatized dynamic testprofiles.
Auxiliary voltage measurement Yes Yes Yes > R5485 interface.
> Graphical User Interface (GUI).
Dynamic profiles mode . Yes Yes
Analog IN Yes Yes Yes
Analog OUT Yes Yes Yes Premiu m
Thermocouple 1ch 1ch 1ch All Standards features plus:
Thermistor(4 wires) - 2 ch 4 ch > Voltage and current accuracy
improved to 0.01%.
RS485 - Yes Yes .
> Minimum output voltage lower
Relay (30 Vdc / 2A) - - 2 ch f*ed uced to 250 '-nv
GUI _ Vi Vs > Swapshojt (Oscilloscope feature) per
channel included.
Remote access = Yes Yes . ; ; : :
> Built in self calibration, increasing
Snapshot/Oscilloscope per channel - - Yes the lifetime of the accuracy.
Cyber Security package - - Yes > Cybersecur'ty
Self-calibration per channel Yes Yes Yes

*only with same type of cards

/100 device chassis

/100 Half Rack Cabinet

/100 Full Rack Cabinet
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/100 Series Battery System
Specification

Static Performance

AC Grid Voltage in V

Numberof channcls | Lot 88 SabiRet

per cabinet Small Cabinet

Parallel mode per number of channels

Serial mode

Operation modes

3 phase - 400 - 480Vrms - 50/60Hz

1024 a2
512 256
128 64

Up to 600V
200 mA 125W
20 mA 10A
10V 10V

Max. power
Current Range
Voltage Range
Efficiency
Measurement

Resolution
Current

Accuracy

Resolution
Voltage

Accuracy

0.05% range

0.05% range

Waveform Measurement?

64 64
32 32
8 8
Up to 80V
CC,.CV,CP.CR
1500W 2000W
150A 300A
10V 10V
95%
Standard Premium
0.00038% range
0.03% of range 0.01% of range
0.00038% range
0.03% of range 0.01% of range

Waveform Bandwidth
Measurement
Digitizing Rate Range
Default Digitizing Rate

Memory

1 MHz

Voltage & Current

10K - 1 MSample/Sec

100 K/Sample/Sec

64 K Sample

Dynamic Performance

Current rise/fall Time

Time from minus to maximum current

Ripple

Built-in Interfaces Specifications

< 0.8 ms (10 - 90% step)

<1ms

<25 mV

Network

Sampling Rate

EtherCAT
1kHz

Ethernet

Up to 100kHz

Built-in 10 per Channel

Voltage sense

Analog IN
Analog OUT
Thermocouple

Thermistors

RS485 (Full Duplex)

Relay Driver (30 Vdc/2A)

Yes

Yes
Yes

1ch

Standard Premium

Yes Yes
Yes Yes
Yes Yes
1ch 1ch
2ch 4ch
Yes Yes

s 2ch

Isolation AC Input
Isolation UUT Input
Safety Interlocks

Internal Protection

Programmable Safety Limits

Internal Watchdog Timer

Mechanical Specifications

Cabinet Size (WxDxH) Large Cabinet

Small Cabinet

Cabinet Weight

Cooling method
Operating noise

Color

LWaveform Measurement is only
Included Iin the Premium Version.

3.8 kV AC Input to chassis / 3.8 kV AC to DC Output

600 V UUT to chassis | 3.8kV UUT tochassis | 3.8 kV UUT to chassis

Emergency stop, external user input

Over- Current (OC) Under-Voltage (UV) Over-Voltage (OV) Over-Power (OP) Over-temperature

Over- Current (OC) Under-Voltage (UV) Over-Voltage (OV) Over-Power (OP)

Continuously control and monitoring

32x48 x 87"/ 2200 x 800 x 1200 mm
32x48 x 55" 1400 x 800 x 1200 mm

30861bs/1400kg per full cabinet
17631bs/800 kg per full cabinet

Forced Airflow

< 60dB
Light Grey (RAL7035)




/100 Series Test System that Saves Space

MODULAR CELL TEST SYSTEM
HIGH LEVEL OF INTEGRATION AND FLEXIBILITY

> 19" rack mount chassis - 2HU - 30 kg
> 4 types of Battery Cell tester devices

> High Power Density -upto 18 kW in 2HU
> Capability to test up to 64 battery cells simultaneously per device (Type 2 - Multichannel)

> Parallelization and serialization of channels are possible.

> High efficiency 95 % (with forced-air cooling system)

> High accuracy on voltage and current measurement up to 0.01% (Premium Version)

> Timing Control Resolution - 1ps

> Native EtherCat and Ethernet communication.

> Remote control capability

> High level of integration due to the digital control

> Integrated DAQ with embedded GUI per channel

> Snapshot and analytics application - Digital Oscilloscope with Bandwidth 1Msps (Premium Version)

> Constant monitoring of the outputs with embedded oscilloscope (Premium Version)

> 4 additional temperature measurements (Premium Version)

> Bidirectional - 2 Quadrants Switched Power Supply (configurable power source and sink)

> All channels are galvanic isolated

> Double Isolation Protection 4kV

> Cyber Security Key Switch (Premium Version)

DISPLAY INTERFACE CARD WITH 24V MONITORING SUSTAIN INPUT FRONT PANEL CONTROL DEVICE

EXTRA DISCRETE I/O

FULL DIGITAL
CONTROL UNIT

DC POWER OUTPUT

MULTIPHASE SYNCHRONOUS BUCK CONVERTER EMCFILTER 3 PH 400V AC INPUT

DUAL ACTIVE BRIDGE

I/O PERIPHERALS (SD CARD, ETHERNET RJ45)

PLANAR TRANSFORMER
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/100 Series Advantages
Modular Cell Test System

Battery capacity measurement and automatic
shutdown on end of charge/discharge

> An automated test script that can be run from the device “Test Console” is in implementation to control the
BCE and thereby determine the battery capacity.

> During charge/discharge operation the BCE controller shall cyclically acquire battery current and voltage and
record these acquisitions with a time stamp.

> The BCE controller shall display to the script log file the actual acquired measurement values.
> Accuracy of end-of-charge voltage level detection shall be <100mV.
> Accuracy of voltage measurements shall be <100mV.

> Accuracy of current measurements shall be <100mA.

> The BCE shall acquire and monitor the battery voltage and autonomously terminate the charge/discharge
process upon reaching the configured/programmed end-of-charge voltage level, the discharge voltage level
respectively. The termination function shall include automatic switch off the power supply, electronic load
respectively, and isolate the battery.

> The battery voltage shall be independently monitored in case of BCE failure.

> The additional memory consumption for cached data and the data-pool on the device shall be compatible with
the memory available on the embedded Linux controller.

# UniverSAS BREEuEGY SCOE Settings Test Console

Telemetry
ALL BCE_HK O] BCE_PROT NONE
Cycle Time [s] 0
Output Meas. BCE Meas. BCE Meas. BAT Meas. BAT FLP SLP State Mode Prog. Prog.Isc Proqg.
State Voltage [V] Current [A] Voltage [V] Temp. [°C] State Eoc [V] [A] Isink [A]
Ch. 1 0 0 0 0 00 0 00000 CHARGE 0 0 0
Ch. 2 0 0 0 0 00 00000 CHARGE 0 0 0
Ch.3 0 0 0 0 00 00000 CHARGE 0 0 0
Ch. 4 0 0 0 0 00 00000 CHARGE 0 0 0
Ch.5 0 0 0 0 00 00000 CHARGE 0 0 0

R UnVerSAS BTSN SCOLSetnge oot Comtole

Telemetry

AL OCE_HK fdoce_rroT NCNE

Cytle Teme ja] 0

APOW. SWPOLP SPROGH:- MFPOVP.  DEayOvP.  SWPOCP- SLPROCP- Delty OCF. SOV Dy CVE- - SLPOLP. SIPROCH. Doy OGP FLPOWM HPOLF  HPROGP BATOVPIV]T BAT UVPIV] BAl O1 [V
R [V b A kw4 Fler V] FRerl|m] SBerlfAl FBm Al FReclyn] B Z[V] FBa2m| FherZ A Filerd | Fier 2 |x) |4 |4
Ch.1 3 2 0
Ch.¢
Ch, 3
Ch, 4

Ch.§
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/100 Series Advantages
Modular Cell Test System

Self-Calibration Capability

Self-Calibration

> Calibration procedure

Voltage calibration - is enabled by opening series FET of voltage divider and enabling voltage input of ADC over
SSR switch. Only proper combination of binary switches is allowed by control FPGA |P. Then DAB is started to
open loop and set point >=120V, MPB open loop is started to several set points. ADC readings are averaged over
100ms™ period by HW |P and stored by ESW. This is done 3 times for each set point. Once this is done, by linear
interpolation calibration data are calculated.

Current calibration - i1s enabled by opening series back-to-back FETs of shunt resistor and enabling current input
of ADC over SSR switch. Also here only proper combination of binary switches is allowed by control FPGA |P.
Then DAB is started to open loop and set point >=120V, MPB open loop is started and calculate MPB voltage to
represent desired current set points. ADC readings are averaged over 100ms period by HW [P and stored by
ESW. This is done 3 times for each set point. Once this is done, by linear interpolation calibration data are
calculated.

*100ms average period is selected to cover both 50 and 60Hz mains on Voltage and Currrent periods.

2> New calibration set can be then

> applied to given run time (valid until reboot)
> stored to Flash of device board config (will be present also after reboot)
> used to verify existing calibration set (self-test)

> MPB power stage with highlighted (green shape) autocalibration circuit

DAB VIM [120-138Y)

-9
- 4

-4
- @
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/100 Series Premium Version Advantages
Modular Cell Test System

INTERNAL OSCILLOSCOPE

SNAPSHOT AND DATA ANALYTICS APPLICATION

Snapshot for data analytics

s

-vent recorded before and after the event

Remote or local treatment

Signal recording is running all the time

O 0 ¢ O ©

Web GUI and export files

Snapshot is a software method that offers the possibility to configure, catch, transfer,
store, display and analyze the waveform of external and internal signals.

SNAPSHOT EVENT
Represented in the middle of the snapshot window

N oS
Ve
¥ 88.66538 [IReELS — 12
| —— N
80 : ——
' — duty
—ENOC
60
40 :
36.875 K& S
36.6875 Lelliy]
20 | | \ f |
Values represented be fore the event trigger Values represented aft vent trigger
D ——— — "'_—_"___'_"_""'_—ﬂ A
Maximum number of samples (16384)
——~——-~—~—-~—-—-—-—~—-——————-——~————————l -10.3125 i R
0 2k 4k 6k m 10k 12k 14k 16k
> Middle value of snapshot's samples
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/100 Series Premium Version Advantages

MODULAR CELL TEST SYSTEM
HIGH LEVEL OF INTEGRATION AND FLEXIBILITY

4 additional temperature measurements
N TC-Resistor based
All channels galvanic isolated
Programable safety event

High Accuracy voltage measurement (sense)
Target 0.01% at full scale

Update rate: 1kHz 8 :E*
Self-calibration ,E% Jnree:
= G
High Accuracy current measurement (sense) E% GO ] Nica:
Target 0.01% at full scale, 1121 .‘ ¥ : Eziz;_:
minimum target is 0.03% E! ‘g' | RS485_gnd
Update rate: 1kHz " <

4kV AC
Coupling

Redundant voltage measurement | Y1 PE/FE
Internal voltage measurement

Self-calibration

Unconnected device
LOSses on WIres

Virtual Integrated BMS (for Cells)

External (additional) BMS not required

Battery Management System

Output Voc [V] Isc [A] vmp [V] Imp [A] FLP/OVP [V] FLP/OCP [A]
New Active Trans. New Active New  Active New Active New Active New  Active New Active
ch.1 | inactive ‘ 10 | 10 06 06 9 9 05 05 95 95 6 6.2
Ch. 2 inactive 10 10 0.6 0.6 9 9 0.5 0.5 95 95 6 6.2
Ch. 3 inactive 10 10 0.6 0.6 9 9 0.5 0.5 95 95 6 6.2
Ch. 4 inactive 10 10 0.6 0.6 9 9 0.5 0.5 95 95 6 6.2
Ch.5 inactive 10 10 0.6 0.6 9 9 0.5 0.5 95 95 6 6.2
Ch. 6 inactive 10 10 0.6 0.6 9 9 0.5 0.5 95 95 6 6.2
Ch. 7 inactive 10 10 0.6 0.6 9 9 0.5 0.5 95 95 6 6.2
Ch.8 inactive 10 10 0.6 0.6 9 9 0.5 0.5 95 95 6 6.2
Ch.9 inactive 10 10 0.6 0.6 9 9 0.5 0.5 95 95 6 6.2
Ch. 10 Inactive 10 10 0.6 0.6 9 9 0.5 0.5 95 95 6 6.2
Strap (Grp) 1 Strap (Grp) 2 Strap (Grp) 3 Strap 4
New Active New Active New Aclive New Aclive

pcou | ol
OBC CLOSE
BCDR CLOSE

CLOSE cLost CLOSE CLOSE
CLOSE CLOSE CLOSE CLOSE
CLOSE CLOSE CLOSE
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/100 Series Premium Version Advantages
Modular Cell Test System

Cyber Security Compliance

Cyber Security (compliance with the security Standard)

> Key switch to protect unauthorized access to boot console and the SD card booting

> Key on the front panel of USAS to enable/disable these features.

Boot select
O=integrated eMMC boot
Key Switch 1= SD card boot
Front panel =
Boot select External SD card
Boot select button sy e
Pulldown Integrated
Electronic Switch
SN/74LVC1G3157 EMMC
FPGA/ SoC module
MARS XU3
1
UART RX
>
Debug Port Electronic Switch
SN74LVC1G3157

UART TX

Change my nick name Request control

# Authname Nickname |IP Last activity
1 Ifd Andreas 10.50.143.252 300
&) SAFETY Event - B X
"1 Disc Usage (@ | OK atus |\| @T '
< RAID Status II % IPMI Status [ @:‘é Maser Status Ih @E
| Lantime Status m @%
€& SECURITY Event - O X
Account Changes 0 Failed Authentications 0 Login Sessions 0
Anomaly Events 0  Clamscan Status @




/100 Series Advantages
Modular Cell Test System

Benefits for the user

Power density that reduces required overall footprint to half of traditional cyclers

Improve engineering productivity

A

Confidently test today's technologies AND tomorrow's innovations

Decrease capital & operating expenses (CAPEX/OPEX)

2

Eliminate user errors & ensure repeatable testing

Improve safety & reduce risk

Benefits for the user, having a 95% efficiency - Battery cell tester

E O G

7100 Series Model Configurator

Series \il;g;; OAU:I:}: ; Orjﬂ"t Channels Input Voltage Coolant Communication Feedback Options Cabinet Size
7100 = 0010 | = - 18 : = 2 - A S ETE S 000
Battery Test S Dutput fouer #Channel Input Voltage Coolant Communication Feedback Options Cabinet Size
Voltage Amp (kW)
7100=Cell Cycler 0010 000(0.020) 0018 0001 2=380-480VAC A=Air Cell Level 000=None H=Half(14 HP)
0010 0002 RIS | poomblane £ il F=Full(28HP)
0150 0003 UPS=1.8kW
0300 0004
..1024




Colombia e

UNITED STATES

CORPORATE HEADQUARTERS
3725 Nicholson Rd. P. O. Box 0505
Franksville, WI 53126-0505

(262) 886-5678

COLOMBIA

Centro Empresarial Metropolitano
KM. 3.4, Calle 80-Via Siberia-Cota.
Modulo 1, Bodega 6
+(57-1)-7469550/7469569

+57 -3173650663

UK Germany

France @ ®

Canada :
Ukraine

UNITED KINGDOM

Unico (UK) Ltd.

Garamonde Drive Wymbush,
Milton Keynes MK8 8LF
+44.1908.260000

AUSTRALIA

(Manufacturing, Engineering,
Sales And Service)

Unit 3, 553 Boundary Road
Darra, Queensland 4076
+61.7.3713.7830
+61(0)439.700.548

Rev: 1.30

China

GERMANY

Unico Deutschland GmbH
Dortmunder Stral3e 7/
D-57234 Wilnsdorf
+49.2739.303.0

FRANCE

2 Avenue De La République

Saint Piat, 28130
+336168386 66

Specifications are subject to change without notice
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WWW.Unicous.com

South Korea
® o

Japan

®
4 Australia

CANADA

1515 Matheson Blvd, East
Unit # B5

Mississauga, Ontario

LAW 2P5

Canada

(905) 602-4677




