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|30 e g A p
2 Workstation Tower A cl cs) L
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EIbﬁhth Elemy st.from joseph tito, el Nozha Elgedeeda Voo pas Byaldl . Bugaedl daydl . g1 Linjge e £ bt alsdl Caodl gla
cairo- Egypt o ) (;\*~;r)vvv1‘\vrA ) \\/\Efu_s;\ez.dl o3

postal code : 11843  fax : 202133369738
Nozha Tel : (+202) 26252779 Dokki.Tel :(2023369738
Email : info@eri.sci.eg Websit : www.eri.sci.eg

(FVYIPPPAVEA : GBall @ (+Y-V)YTVOWA : daill &



44Ul - “fe . s
e ""-‘\ Jildigyisll Ligny pgea

7’ -

oo Ulayl HISH T pn Aans

4 Compact Al Developer Module
Kit
SLSAl (5 ) shaal Anade Cilaa g de gana
‘;c.t_ﬂmaw

As per Clause CS4 1

5 Educational Robotics Kit

. . As per Clause CS5 3
doadat Cligag ) Ao gana P

6 Graphics Processing Unitl

Lo S As per Clause CS6 1
)

7 Graphics Processing Unit2

2 AALE < S As per Clause CS7 1
D

(7 () 1 cxa dgiall) alalll g cilaalad) adl 4 glaal) Ciliadd 458l cildaal gall

Clause CS1:

18" QHD+ MINI LED

CPU: Intel® Core™ Ultra 9 Processor 275HX

GPU: NVIDIA® GeForce RTX™ 5090 Laptop, TGP 175W, 24GB GDDR?7
Storage: 2TB + 2TB PCle® 4.0 NVMe™ M.2 Performance SSD (RAID 0)
Memory: 64GB DDR5, 5600Mhz

OS: Windows 11 Home"

Clause CS2:

GPU: NVIDIA RTX 5090 — 32 GB GDDRY7

CPU: Intel Core 19-14900K 24 cores, 32 threads

Motherboard: ASUS ROG Maximus Z790 Hero

RAM: 128 GB DDR5-6000 (4 x 32 GB, dual-rank)

Primary Storage: Samsung 990 Pro NVMe 4x4 —2 TB

Secondary Storage: Crucial MX500 — 4 TB SATA

PSU: Corsair HX1500i — 1500 W, 80 Plus Platinum, ATX 3.1

Case: Lian Li O11 Dynamic EVO XL (high airflow, roomy for AIO/GPU)
Case Fans (6 total): 3 x Noctua NF-A14 (140 mm intake) + 3 x NF-A12x25 (120 mm
exhaust)-GPU Support / VRM

Cooler: EK-Quantum GPU Backplate + support bracket for RTX 5090
Cooling: Water Cooling System

0O.S: Windows 11 Pro
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‘ CD-Screen: MSI MAG 321UPX — 32" 4K, 144Hz, IPS

Clause CS3:

Black chassis with metal bezel

Windows 11 Pro

NVIDIA® GeForce RTX™ 5060 Ti (16 GB GDDR?7 dedicated)

Intel® Core™ i7-14700F (up to 5.4 GHz with Intel® Turbo Boost Technology, 33 MB
L3 cache, 20 cores, 28 threads)

Kingston FURY 64GB DDR5-5600 MT/s (1) XMP RGB Heatsink (4 x 16 GB)

1 TB PCle® Gen4d NVMe™ Performance M.2 SSD

1 TB PCle® Gen4 NVMe™ M.2 SSD

Black metal with 850 W 80 Plus Gold certified ATX power supply

240 mm aRGB liquid cooler

Realtek RTL8852BE Wi-Fi 6 (2x2) and Bluetooth® 5.3 wireless card (supporting
gigabit data rate)

1 Year Warranty

Security Software Trial

Display: 23.8”” Monitor (780D9AA#ABA) - 192X1080 - 1ms GtG

(with overdrive)

Keyboard: 310 Black Wired Keyboard and mouse combo

Clause CS4:

1. Al Developer Kit

CPU: 12-core 64-bit ARM Cortex-A78AE (high-performance cores)

GPU: 2048-core NVIDIA Ampere architecture with 64 Tensor Cores

Deep Learning Accelerator: 2x NVDLA v2.0

Memory: 64 GB 256-bit LPDDR5

Al Performance: Up to ~275 TOPS

Power Consumption: 15-60 W (configurable for performance vs. efficiency)
Storage: 64 GB eMMC 5.1 plus microSD and high-speed NVMe SSD support
Software Support: Compatible with standard Al frameworks (TensorRT, CUDA, OpenCV,
DeepStream, etc.)

2. Compatible M.2 NVMe SSD, 1 TB

3. Compatible Webcam (USB camera modules)

Compatible USB or CSI cameras

Resolution: 4K @30 fps or 1080p @60 fps

Autofocus, hardware H.264/H.265 encoding

Fully supported by OpenCV, GStreamer, and DeepStream pipelines

4. Official Compatible Power Adapter (19V, 3.42A, 65W)

5. Compatible heatsink

6. Compatible Wireless Nano Usb Adapter

Clause CS5:
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STEM education coding robot kit for Al learning | Scratch/Python | WiFi, 10T, Al |
Educational App (Competition Bundle)

Aluminum robot perfect for long term use in classrooms and homeschooling

. Use smartphone, gamepad or auto-programs to control (support Bluetooth & WiFi)
. Well-combined sensors for robotics projects from easy to advance.

. Learn to code from block-based to Python programming.

Clause CS6:
Nvidia GeForce RTX 3090 Ti 24 GB GDDR6X

Clause CS7:
NVIDIA® GeForce RTX™ 5090, TGP 175W, 32GB GDDR7

YorioYevo  dlalf alall duila glaall égay acdl g glhaal) Lgiliata g dsalad) 5 3eaY)

:‘3‘ il A8 A gl sl
Lhay) oS ciliudat! Aaade A ga ddaae
8 " PP e g As per Clause IN1 1

Al Portable Workstation
Sh33)) Gaoh o8 @igigll skl A gara
Robotic Starter Kit with Arduino
10 Y ol as b ala B3 gy
Robot Arm Kit with Raspberry Pi

As per Clause IN2 1

As per Clause IN3 1

(10 — 8 (e 3gially — Auila glaall & gay acdl 4y gllaal) 4y gllaal) Leitiata g dsalad) 5 5gadd ALl ciliual gall
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Clause IN1:

Processor: Intel® Core™ Ultra 9 275HX

OS: Windows 11

GPU: NVIDIA® GeForce RTX™ 5090 Laptop GPU 24GB GDDR?7
Display: 16" WQXGA (2560 x 1600), OLED, Glare, Non-Touch, HDR 1000 True
Black, 100%DCI-P3, 500 nits, 240Hz, Low Blue Light

Memory: 64 GB DDR5-6400MT/s (CSODIMM)(2 x 32 GB)
Storage: 2 TB SSD M.2 2280 PCle Gen4 TLC (2x 1 TB)

Camera: 5MP with Dual Microphone and Privacy Shutter

WLAN: Wi-Fi 7 2x2 BE 320MHz & Bluetooth® 5.4

Keyboard: Per-key RGB Backlit, Arabic

Warranty: 2 Years

Clause IN2:

Arduino Nano 33 loT

Nano Motor Carrier with IMU and battery charger

Three sets of mechanical pieces to assemble the projects

Li lon 18650 battery

Two geared motors with encoders

DC motor with encoders

Servo motor

Two whiteboard markers

Two wheels

Allen key

Webcam

Nylon thread

A hard plastic, stackable toolbox ideal for storage and years of use
A one-year individual license for MATLAB® and Simulink®
Student e-learning platform with step-by-step guidance
Version: Rev2

Weight: 2.4 kg

Clause IN3:

Package: Developer Kit

Controller: Raspberry Pi 5 (8GB)

Robotic arm (DOF): 6DOF(5DOF+gripper)
Grab weight: More than 5009

Power: 7.5V 6A DC adapter

Software: PC software + iOS/ Android APP
Size: 277x177x428mm

Product weight: 12009
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Field Tester
11 elae ,od As per Clause MW1 1
12 Horn Antenna As per Clause MW2 | 1
A5 Alan
Microwave
13 Probe As per Clause MW3 1
Cla ga (e
14 L S'?EEI‘ Adgz;alyzer As per Clause MW4 1
Free Space Detector
15 i 3ea LIS As per Clause MW5 1
Optical Signal Generator
16 FRPOEYTIR As per Clause MW6 1
17 Cofj(;ﬂ Sﬂaﬂles As per Clause MW7 1
18 Coa;\i(JleAiagcers As per Clause MW8 1
PCB connector
19 ieg 550 As per Clause MW9 1
(19 (A 11 e asidly duig Saal) cila gal) Aitid acadl 4 glhaalf Ciliadll 418 ciliual gall
Clause MW 1:

>26.5 to 45.8 GHz

Frequency range: 300KHz-50GHz
Bandwidth > 100 MHz
Tr./Ref. analysis over 0.3MHz-50GHz
USB power sensor support
Accuracy: 0.9 ppm + aging (£1 ppm/yr for 20 years and don’t exceed £3.5 ppm )
Frequency resolution
30 kHz t0 1.91211 GHz
>1.91211 to 3.82461 GHz
> 3.82461 to 7.64961 GHz
>7.64961 to 15.29961 GHz
>15.29961 to 26.5 GHz

0.67 Hz
1.34 Hz
2.68 Hz
5.36 Hz
10.73 Hz
16.09 Hz
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>45.8 to 50 GHz 32.19 Hz
Data points per trace 101, 201, 401, 601, 801, 1001, 1601, 4001, 10,001
Magnitude and phase measurements
Phase resolution < 0.01 degrees
Marker frequency counter resolution 0.1, 1, 10 Hz
Sweep time, zero span range <1us to >6000s, resolution < 100ns
Trigger delay resolution for zero span and FFT sweeps < 100ns
Test port output power

P1 P2
300 kHz to 1 MHz -5 -4
>1 MHz to 10 MHz -1 -1
> 10 MHz to 6 GHz 5 5
>61t0 18 GHz 6 5
> 1810 26.5 GHz 4 4
> 26.5t032 GHz 2 1
> 32 t0 40 GHz 2 -1
> 40 to 44 GHz -3 -2
> 44 to 50 GHz -4 -5

Stability over temperature at 40-50 GHz, magnitude <=+0.06dB/oC, phase <+1.4 deg/°C
Availability of uncertainties in measurements of S-parameters over the frequency
300KHz-50GHz

Receiver compression at frequency 26.5 to 50 GHz, +5 dBm, 0.15 dB

Clause MW2:

Frequency: 0.5-50 GHz

VSWR <1.8

Typical gain 12 dB

Input connector: 2.4 mm female
Cross polarization isolation > 35 dB
Power handling > 10W

Qty: 2

Clause MW3:

High performance probe 10 MHz to 50 GHz

Probe kit with probe short

Nickel plated tungsten center conductor

Full two port network parameter measurements

Spectrum analyzer and pulse measurements capability

Real time spectrum analysis and pulse generation

Two Rugged phase-stable cable, 2.4 mm (f) to 2.4 mm (m), 50 GHz, 3.28 ftor 1 m
Mechanical calibration kit type 85056D
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Temperature slew rate < 10deg/minute
Compatible with N1500A software and N9918A
Slim form probe (Qty:3) with short, O-rings (6), and probe holder

Clause MW4:

Analog Bandwidth: > 6 GHz (all analog channels)

Analog Channels: 4 or 8 Flexable Channel inputs - Analog signal can be displayed as a
waveform view, a spectral view, or both simultaneously

Digital Channels: > 16

Sample Rate: > 16 GS/s

Record Length (Memory Depth): > 62.5 Mpoints per channel

Vertical Resolution: > 12-bit ADC

Input Impedance 50 Q

Rise Time (10-90%) ~75 ps

Input Noise (RMS, typical): better than 201 pV

Trigger Types: Edge, Pulse Width, Runt, Timeout, Window, Logic, Setup & Hold,
Rise/Fall Time, Sequence, Parallel Bus, Visual Trigger.

Trigger Jitter (typical): <1.5 ps RMS (edge, sample mode) - <2 ps RMS (FastAcq mode)
- <80 ps p-p (non-edge triggers)

Channel-to-Channel Skew: < 10 ps (between analog channels, 50 Q, DC coupling, same
scale)

Analog-Digital Skew: <1 ns typical (with TLPO58 probes, full bandwidth)

Waveform Capture Rate: >30,000 wfms/s (in all other acquisition modes)

Overshoot (typical) <6% for steps >100 mVpp

Time Interval Error (jitter on pulse) <60 ps RMS (>100 mVpp, 40-60% duty cycle, 5
GHz measurement BW)

Display 15.6-inch full HD (1920x1080) capacitive touch

Connectivity USB, LAN (Ethernet), DisplayPort, VGA, LXI-compliant

Probes 4 (1 GHz passive)

Optical components for completing the Measurement System

Clause MWS5:

Free space Photo Detectors
Wavelength Range: 400 - 1100 nm
Bandwidth: 2 GHz

Fiber Input: FC/PC

Signal Output: SMA

Minimum Resistor Load: 50 Q
Maximum Peak Power: 18 mW
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Output Voltage: 2 V

Type DETO025AL detector

Rise Time: 150 ps @ 653 nm

Fall Time: 150 ps @ 653 nm

Bias Voltage: 12 V

Qty: 2

Optical Power Sensor

Standard Photodiode Power Sensor, UV-Extended Si, 200 - 1100 nm, 50 nW - 50 mW,
S120VvC

Standard Photodiode Power Sensor, Ge, 700 - 1800 nm, 50 nW - 40 mW, S122C
Compatible with pm400

Optical Power Attenuator

Free space attenuator 450-650 nm

Free space attenuator 900-1300 nm

Variable Factor 20-60 dB

Compatible with tunable Hubner C-wave Laser source.

Switch

SP6T normally-open electro-mechanical relay switch

absorptive type

TTL logic driver with position indicators and suppression diodes
SMA female connectors, frequency range DC to 22 GHz

50-ohm impedance

Give the same performance (or better than) the Switch type FMSW6311
operating voltage +12 VV DC

actuating current about 380 mA

insertion loss < 0.6 dB at 18-22 GHz

isolation 60-75 dB

VSWR 1.6:1 at high frequencies

maximum CW input power 20 W

operating life at least 1,000,000 cycles

aluminum body

Qty: 3

Connecting cables

Frequency range: DC — 1 GHz

SMA Male to SMA Male Cable Using RG174 Coax with HeatShrink
Brass body material

Standard polarity connector, give the same performance (or better than) the following:
- Type PE3353/HS-10CM (Qty:6)

- Type PE3353/HS-20CM (Qty:6)

- Type PE3353/HS-30CM (Qty:6)

- Type PE3353/HS-40CM (Qty:6)

- Type PE3353/HS-50CM (Qty:6)
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| - Type PE3353/HS-60CM  (Qty:6)

Clause MW6:

Wavelength <261 nm
Output power >10mW
Connector FC/PC
Continuous wave laser
Power stability <3%

Beam diameter <1 mm
Warm up time <10 min
Beam divergence < 1 mrad

RF components for completing the Measurement System

Clause MW7:

Partl

Frequency range DC-1GHz

Flexible RG174A with dielectric type PE

Cable type RG174A/U-BULK

Coaxial jacket diameter < 2.79 mm

Length (60 m = 200 ft)

Part2

Frequency Range DC 34 GHz

VSWR 1.4:1

Velocity of Propagation 78 %

RF Shielding 90 dB

Capacitance 26 [85.3] pF/ft [pF/m]

Inductance 66 [216.54] uH/ft [uH/m]

Insertion Loss (Max.): 0.75, 1.08, 1.57, 2.17, 3.22 dB/m at Freq. 2.5, 5, 10, 18, 34 GHz
Length 100 cm (Qty: 2)

Length 150 cm (Qty: 2)

Part 3

Single-Pole Double-Throw (SPDT) terminated electro-mechanical relay switch
failsafe actuator type

frequency range DC to 26.5 GHz

impedance 50 Q

internally terminated 50 Q throw, control voltage +12 V DC
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actuating current ~200 mA at 12 V

insertion loss typical <0.15 dB up to ~6 GHz and max ~0.6 dB at 18-26.5 GHz
isolation minimum ~80 dB at low frequency dropping to ~50 dB at high band
VSWR maximum ~1.2:1 at lower band up to ~1.7:1 at 18-26.5 GHz
continuous input power (CW) up to 90 W depending

Give the same performance (or better than) the Type FMSW6356

operating life minimum 2,000,000 cycles

RF connectors SMA female

Qty: 7

Clause MW8:

Partl

High precision adapters

Low insertion loss < 0.3 dB,

VSWR less than 1.3 for frequency band DC-34 GHz, give the same performance (or
better than) the following types:

- 1.85mm Male to 3.5mm Female, type PE9747 (Qty: 4)

- 1.85mm Female to 3.5mm Male, type PE9745 (Qty: 4)

Part2

High precision adapters

Low insertion loss < 0.24 dB

VSWR less than 1.25 for frequency band DC-34 GHz, give the same performance (or
better than) the following types:

- 2.4mm Male to 3.5mm Female, type PE91676 (Qty: 4)

- 2.4mm Male to 3.5mm Male type PE91674  (Qty: 4)

- 2.4mm Female to 3.5mm Female type PE91677 (Qty: 2)

- 2.4mm Female to 3.5mm Male type PE91675  (Qty: 2)

Clause MW?4:

Fr4 sheets

Size > 115 cmx51 cm, height 1.5¢cm covered with photoresist material
Single face (Qty:2)

Double face (Qty:2)

Rivets

Rivets 1000 and rivet tools 0.8 mm  (Qty:2)

Rivets 1000 and rivet tools 1.0 mm  (Qty:1)

PCB Connector
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- 2.4mm Female PCB Mount with Round Contact 50GHz VSWR 1.25, 0.210 Inches
Hole Space with 0.059 Inches Hole Diameter, Through Hole, give the same performance
(or better than) the Type PE45932 (Qty: 30)

- SMA Female Commercial Grade Connector Solder Attachment .063-inch End Launch
PCB, Low Profile, operates up to a maximum frequency of 18 GHz, give the same
performance (or better than) the Type PE51715 (Qty: 20)

Pin Diodes

- PIN diodes are designed for high volume switch applications from 10 MHz to more
than 10 GHz. The short carrier lifetime of 100 ns (typical), combined with their thin I-
region width of 5 um, give the same performance (or better than) theType SMP1340-
079LF.

(Qty:100)

- GaAs Flip-Chip PIN Diodes, with features: Low Series Resistance, 4 Q, Ultra Low
Capacitance, 25 fF, High Switching Cutoff Frequency, 40 GHz, 2 Nanosecond Switching
Speed, give the same performance (or better than) the Type MA4AGP907.

(Qty:100)

Coaxial terminals

- SMA Male Connector Crimp/Solder Attachment for RG174, operates up to a maximum
frequency of 6 GHz and offers excellent VSWR of 1.21:1, give the same performance
(or better than) the Type PE4003.

(Qty:40)

- SMA Male Right Angle Connector Crimp/Solder Attachment for RG174, operates up
to a maximum frequency of 6 GHz and offers excellent VSWR of 1.4:1, give the same
performance (or better than) the Type PE4009

(Qty:4)

YoyuoY ey el alall dgday i) i gal) anddl & glaall Lgiliata g dsalal) 5 3¢aY)

::)‘ i) pd 48 ddua) gall 4l
RT/Duroi 2 r
20 /Duroid ?ﬁ& Substrate As per Clause MS1 | 3
21 RT/Duroid 6010;?LM Substrate 1 As per Clause MS2 3
1855,
RT/Duroi 10.2LM rate 2
’ /Duroid 6010.2LM Substrate As per Clause MS3 | 3
2855,
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4 -
% -\\5‘@
CI’O’U‘CS Resea\’c““\é\\
23 R03219.Substrate As per Clause MS4 3
83250
24 RO40038(;SSJubstrate As per Clause MS5 6
25 RO3003 Substrate 1 As per Clause MS6 | 9
83250
26 ROSOOSSEEESUMG 2 As per Clause MS7 9
27 ROBOOBSELostrate 3 As per Clause MS8 9
28 RT/Dur0|d35J.§3s8JO Substrate As per Clause MS9 3
29 RT/Durmdsg?s(lZ Substrate As per Clause MS10 | 3
30 ROA3508 ;‘jbs”ate 1 As per Clause MS11 | 9
31 ROA350B Substrate 2 As per Clause MS12 | 6
8325,
(YY) (Y e agially duday pid) i) gal) and A gllaal) CiliadU Auidl) ciliia) gal)
Clause MS1:
RT/Duroid 6002 DK 2.94 0.254mm cl.C H018/H0180.010" HH/HH, Cu HTEPanel
457.2x304.8w mm
Clause MS2:

RT/Duroid 6010.2LM DK 10.20 0.635mm cl.C H018/H018 0.025" HH/HH, Cu HTE
Panel 254.0x508.0w mm

Clause MS3:
RT/Duroid 6010.2LM DK 10.20 0.254mm cl.C H018/H018 0.010" HH/HH, Cu HTE
Panel 254.0x254.0w mm

Clause MS4:

RO3210 DK 10.20 0.635mm cl.B C018/C0180.025" CH/CH, Cu STDPanel

304.8x457.2w mm

Clause MS5:

RO4003C DK 3.38 0.203mm cl.C C018/C0180.008" CH/CH, Cu STDPanel

304.8x457.2w mm
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Clause MS6:
RO3003 DK 3.00 0.127mm cl.B C018/C0180.005" CH/CH, Cu STDPanel
303.0x457.2w mm
Clause MS7:
RO3003 DK 3.00 0.254mm cl.B C018/C0180.010" CH/CH, Cu STDPanel
304.8x457.2w mm
Clause MS8:
RO3003 DK 3.00 1.524mm cl.B C018/C0180.060" CH/CH, Cu STDPanel
304.8x457.2w mm
Clause MS9:
RT/Duroid 5880 DK 2.20 0.127mm cl.B C018/C0180.005" CH/CH, Cu STDPanel
457.2x304.8w mm
Clause MS10:
RT/Duroid 6002 DK 2.94 0.127mm cl.C H018/H0180.005" HH/HH, Cu HTEPanel
457.2x304.8w mm
Clause MS11:
RO4350B DK 3.48 0.254mm cl.C C018/C0180.010" CH/CH, Cu STDPanel
304.8x457.2w mm
Clause MS12:
R0O4350B DK 3.48 0.422mm cl.C C018/C0180.0166" CH/CH, Cu STDPanel
YOIy vo el alall d88a1) el g SN acdl 4 gllaall LgitBata g dsalad) 5 3¢y
ﬁ cial) a Al A gl sl
Materials Printer
32 auldal) o ga As per Clause ME1 1

(32 il A8al) el g S A 4 gllaal) CiliadU 4uidl) ciliial gal)
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Clause ME1:

- Benchtop materials deposition system designed for micro-precision jetting
functional fluids.

- Many rigid substrate surfaces, including plastic, glass, ceramics, and silicon

- Flexible substrates from membranes, gels, and thin films to paper products.

- Broad fluid compatibility (UV, Aqueous, Solvent, Acidic or Basic fluids).

- Printable area: Substrate < 0.5 mm thickness: 208 mm x 308 mm (8.19 in X
12.13 in), Substrate 0.5 - 25 mm thickness: mm x 253 mm (8.19 in x 9.96 in)

- Substrate Holder: Vacuum platen; Temperature adjustable; ambient to 60°C
(140°F)

- Replaceable Cartridge: Piezo-driven jetting device with integrated reservoir and
heater Usable Ink Capacity: Up to 1.5ml (user-fillable), Materials compatibility:
Many water-based, solvent, acidic or basic fluids.

- Fiducial Camera: Allows substrate alignment using reference marks, positioning
a print origin or reference point to match substrate placement, Provides
measurement of features and locations, Provides inspection and image capture
of printed pattern or drops, cartridge alignment when using multiple cartridges,
matching drop placement to previously patterned substrate.

- The device should be companion to the following Accessories

* Print Cartridges 10-pack
» Fill Syringes and Filters, drop watching pads and cleaning station blot pads
» Model fluid for use with preloaded settings to verify functionality and use case

YOvIoY Yo lall alall A gall LAY acdl 4 gllaal) Loitiata g dsalad) 5 3¢aY)

ad, ciiall am) A58 cliual gal) duasl)
i)
33 Source Measure Unit (SMU) Instrument As per Clause PV1 1

AoS by lan e
Professional Thermal Camera 24°, 14° + 42°
Industrial High Temp Spot Thermal Camera 160
34 x 120 Resolution/9Hz As per Clause PV2 1
)i gmalS /08 Y 40V E (OF ¢ dygl 5 Al al Ay ) s | ualS
A4/ VY e e A8 (b ddadsy 5 ) ad) Adle s liua
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35

Ultrasonic spray pyrolysis
Adigall (398 il galls Mk o il g

As per Clause PV3 1

36

Impedance Analyzer
Al gl 48 glaal) o Slga

As per Clause PV4 1

37

Analytical Balances
Jalrall 881} e sk o) Jaa

As per Clause PV5 1

38

high-speed disperser / homogenizer
A gall 4 pud) (Ao pudlady ol Jlga

As per Clause PV6 1

39

Sonotrode compatible with
UP400St Ultrasonic Processor Chemical
Consumable
LibaS ASlgriona ) ga A5 gua (398 il g Jlasa

As per Clause PV7 1

40

Battery Split Test Cell Assembly Tool for Lithium-
ion Battery Lab Research Chemical Consumable
Ailaral) SlagSll (¢ gyl gafialll iy jlag DA LSRN 5 amad 14

Laila ASlgtions ) 5

As per Clause PV8 1

41

Cutting dies compatible with Heavy Duty Disc
Cutter Chemical Consumable
3 ga ALEL Gal 8y adad AisSla pa A8 gia Gal B adad ) 8

As per Clause PV9 1

42

PTFE Lined Hydrothermal Synthesis Autoclave
Reactor 220 °C Chemical Consumable
> PTFE = Ol (S 53 5)) (Al 5l @l Jolia
LuiliaS A<l 3 ga SAAK

As per Clause PV10

43

4 Paths Film Applicator w/ Optional (80/120mm)
Width and Gap of 5 - 20m/50 - 200m
J\ySJMQ\#@Q\JM@JLMJWi ea g 3 8 6)a)

As per Clause PV11 1

44

Autolab Electrocatalysis RRDE cell Chemical
Consumable
LiibsaS ASlgriona 3 g (lrasS g Sl Gudadll (8 408

As per Clause PV12 1

45

SOFTWARE and rack unit for ITECH 6000 series
Bidirectional Programmable
5 ITECH 6000 J! (Rack) «us 5 8as 59 gabi
Aol Ji8 olany)

As per Clause PV13 1

46

PV Lux Meter
doadid) A8Ual) dadaty Beliay) ad (uld Slga

As per Clause PV14 1

47

Sola}r Pathfinder with Case and Tripod
Afia g Jala aa uadd] Jlesa aad Jlga

As per Clause PV15 1

48

Cable Strippers & Cutters
COLLSY) g ALY adad g 3 2 <l 930

As per Clause PV16 1

49

Digital Voltage Tester
9 (b sl agal) pubdly pand Jlga

As per Clause PV17 1

50

Solar Irradiance Meter

As per Clause PV18 1
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0.7 mm 13-15 Ohm/Sq FTO TEC 15 Coated Glass
51 Substrate consumable As per Clause PV19 1
(S 3154) pa +,V ASkans FTO = Agtha Lala ) g1l
FTO Glass Substrates (Unpatterned) consumable
(SSlgindl 3 94) Adighia p& FTO = Agtha dala ) gl gl
1.1 mm 5~7 Ohm/Sq ITO Coated Glass Substrate
53 consumable As per Clause PV21 1
(RSO 3 50) aa V) ASLaw I TO = Athaa Liala j ) oliN ¥
Digital Multimeter

52 As per Clause PV20 1

54 b ia Lukh g As per Clause PV22 1
(54 ) 33 e gially dui gaal) LAY anddl 4 gllaal) Lgiliata g dsalad) 5 jeadl 4idl) cilieal gal)
Clause PV 1.

1. General Requirements

Four-quadrant source and sink operation with a minimum output power of 20 W.

* Fully integrated sourcing and measurement of voltage, current, and resistance.

* High-resolution 5-inch capacitive touchscreen GUI.

* Basic measurement accuracy of 0.012% with 6%2-digit resolution.

* Enhanced sensitivity supporting low-level source/measure ranges down to 20 mV and 10nA.

2. Functional Capabilities

« Supports I-V characterization, curve tracing, and analyzer-level measurement capabilities.
* Four “Quickset” modes enabling rapid setup for common measurement tasks.

* Built-in context-sensitive front-panel help system.

* Front input terminals via safety banana jacks and rear low-noise triaxial connections.

* Front USB host port for data storage, configuration backup, and firmware upgrades.

* Supports both standard SCPI programming and internal scripting modes.

» Compatible with legacy SCPI command structures for simplified integration.

3. Voltage Specifications
* Source and measurement voltage ranges covering 20 mV to 200 V, depending on current range.
* Source voltage limits:
—+21V (forrangesup to 1 A)
—+210 V (for ranges up to 100 mA)
» Accuracy:
— Low ranges < 0.10% + 200 pVv
— Higher ranges < 0.015% + 24 mV
* Input measurement resistance >10 GL.
* Voltage regulation: <0.01% of range + 100 uV (load).
* Voltage overshoot: <0.1% typical.
* Maximum slew rate: 0.2 V/s.
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* Voltage source noise (10 Hz—1 MHz): approx. 2 mV RMS.
* Maximum voltage drop between force and sense terminals: <5 V.

4. Current Specifications
* Source/measure current ranges from 10 nA to 1 A.
* Current source limits:
—=£1.05 A (for voltage <20 V)
—£105 mA (for voltage <200 V)
* Accuracy:
— Low ranges < 0.100% + 100 pA
—Upto 1 A: <0.067% + 900 pA
* Voltage burden during current measurement <100 pV.
* Current regulation: <0.01% of range + 100 pA.
* Current overshoot: <0.1% typical.

5. Resistance Measurement

* Measurement range from <2 € up to >200 MQ.

* Supports 2-wire and 4-wire (Kelvin) measurement methods.

* Accuracy follows voltage and current specifications.

» Maximum sense lead resistance: up to 1 M€ for rated accuracy.

6. Performance Characteristics

» Maximum reading speed: up to 3130 readings/second (fast mode).

* Output settling time: <200 ps to reach 0.1% of the final value.

* Adjustable NPLC settings with high noise rejection performance (CMRR up to 100 dB).
* Guard offset voltage: <300 1V typical.

» Common-mode isolation: >1 GQ and <1000 pF.

* Load impedance: stable operation up to 50 pF (High-C mode).

* Forced-air cooling with over-temperature protection.

7. Interfaces and Connectivity
* Required interfaces:
— USB Device
— USB Host
— Ethernet LAN
— Digital 1/0 (6 lines)
- GPIB
* Real-time clock with battery backup.
* Memory buffer storing >250,000 readings with timestamps.
* Supports SCPI programming, internal scripting engine, and remote communication via
LAN/GPIB/USB.
* Support for static and DHCP IP configuration.

8. Environmental & Power Requirements

* Operating temperature: 0°C to 50°C.

* Power input: 100-240 VV AC, 50/60 Hz (auto-ranging).

* Maximum operating altitude: 2000 m.

« EMC and electrical safety compliant with international standards.
» Warm-up time to rated accuracy: 1 hour.
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9. Supplied Accessories (Mandatory)
« High-performance electrical test leads.
* USB communication cable.
* Ethernet cable.
* Interlock connector.
* Power cord.
* Triaxial cables for low-current, low-noise applications.
* 4-wire Kelvin leads/probes for precision resistance measurements.
An operating system with software Core 19-14900HX, RTX 5070 8GB, 32GB 5600MHz RAM,
1TB SSD, 15.1” WQXGA, OLED, 165Hz, Win11l Home
* Software package including:
— Instrument control software
— Scripting/development tools
— Instrument drivers (IVI, LabVIEW-compatible)
* Calibration accessory suitable for periodic verification.
* User documentation and quick-start guide.
» USB-to-GPIB adapter.
* Rack-mounting hardware.
* Probe holders or articulated stands for stable measurement setups.
Pomona Test Lead & Connector Kit With 4-Wire Kelvin Probe Set with Double Banana Plug
Leads

< 1) Calibration Fixture / Reference Capacitance

Clause PV 2:

1. Infrared Imaging Performance

o IR detector resolution: 640 x 480 pixels.
o Detector type: Uncooled microbolometer, 12 um pitch.
e Thermal Sensitivity / NETD:
o <50 mK @ 30°C (14° & 80° lenses)
o <40 mK @ 30°C (24° lens)
o <30mK @ 30°C (42° lens)
e Spectral range: 7.5 - 14.0 um.
e Temperature accuracy: +2°C or +2% of reading.
e Image frequency / frame rate: 30 Hz.

2. Optical System & Lenses
The camera shall be supplied with four lenses:
14°, 24°,42°, and 80°.

Field of View (FOV)

o 14°x10°
o 24°x18°
o 42°x32°
e 80°x63°

Focal Length
e 29 mm (14°)
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e 17 mm (24°)
e 10 mm (42°)

e 5mm (80°)
f-number

e 15(14°)

o 13(24°)

o 1.1(42°)

e 1.3(80°

Spatial Resolution (IFOV)
e 0.38 mrad/pixel (14°)
e 0.66 mrad/pixel (24°)
e 1.20 mrad/pixel (42°)
e 2.60 mrad/pixel (80°)
Focus Modes
o Continuous autofocus with laser distance meter (LDM)
e One-shot LDM
e One-shot contrast-based autofocus
e Manual focus
Minimum Focus Distance
e 14°:1.0m
24°:0.15m
42°:0.15m
80°:0.10 m
MSX mode limits:
o 42°:0.65m
o 24°:05m
o 14°:10m
Lens Features
e Automatic lens identification
e Laser alignment indicator displayed on IR image

3. Visual Imaging
o Integrated digital camera: 5 MP, with LED flash (disabled with 80° lens).
Digital camera FOV: 53° x 41°.
Digital zoom: 1-8x continuous.
Visual video: H.264 recording + streaming.

isplay and User Interface
4-inch capacitive touchscreen LCD, 640 x 480 pixels, IPS, auto-rotation.
Touchscreen technology: optically bonded PCAP.
Voice notes: up to 60 sec (microphone + Bluetooth headset support).
Multilingual UI (>21 languages).

maging Functions
Radiometric IR video recording (.csq).
Radiometric streaming over UVC.
Non-radiometric IR streaming over Wi-Fi / UVC (H.264, MPEG-4, MJPEG).
Picture-in-Picture (movable, resizable).
Ultra-resolution enhancement mode (pixel count multiplication).
Color palettes: Iron, Gray, Rainbow, Arctic, Lava, Rainbow HC.

6. Measurement & Analysis

Dooo

4.
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Hot/cold spot auto-detection.
Max/min markers within defined areas.
Emissivity correction: 0.01 to 1.0 + material presets.

Temperature difference measurement.
Reference temperature comparison.
Measurement presets: Center, Hot Spot, Cold Spot
Object temperature ranges:
o -20°Cto120°C
o 0°Cto650°C
o 300°Cto 1500°C

/. Communication & Data Storage
Storage medium: Removable SD card.
Image format: JPEG with embedded measurement data.
Audio: Microphone & speaker for annotations.
Interfaces:
o USB Type-C (data/ video / power)
o Bluetooth
o Wi-Fi
o  Wireless sensor integration
o Software updates via USB or SD card.

8. Power System
o Battery type: Li-ion (removable).
e Operating time: approx. 4 hours per battery.
e Charging:
o In-camera
o External dual-bay charger
o AC (90-260 V, 50/60 Hz)
o 12V vehicle adapter
e Automatic sleep/shutdown modes.

9. Environmental & Compliance
Operating temperature: —15°C to 50°C.
Storage temperature: —40°C to 70°C.
Humidity: up to 95% (cyclic, per IEC standards).
Drop-tested: 2 m.
Protection class: 1P54.
Safety & EMC compliance:
o EN/UL/CSA/PSE 60950-1
o EN 61000-6-2 / EN 61000-6-3
o FCCPart15
o Radio standards: ETSI EN 300 228, RSS-247

10. Mechanical

Dimensions: approx. 140 x 201 x 167 mm.

Weight (with battery): approx. 1.4 kg.

Tripod mounting: 1/4*-20 UNC.

Housing: reinforced polymer with magnesium frame.

11. Software Compatibility

o Compatible with advanced thermal analysis suites supporting:

Isotherm alarms: Above / Below / Interval / Condensation / Insulation.
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Radiometric image/video processing
High-speed data recording
Report generation
Multi-platform support (Windows, macQOS, Linux)
An operating system with software Core i9-14900HX, RTX 5070 8GB, 32GB 5600MHz
RAM, 1TB SSD, 15.1" WQXGA, OLED, 165Hz, Win11 Home
o Supports voice annotations up to 60 seconds per image or video, recorded via built-in
microphone or via Bluetooth headset.
12.1 Optical & Lens Accessories
« Interchangeable infrared lenses:
o 14°lens
o 24°lens
o 42°lens
o 80°lens
e Lens protection caps for all provided lenses
e Lens cleaning kit (optical microfiber + solution)
12.2 Power Accessories
e Two (2) rechargeable Li-ion batteries
« External dual-bay battery charger
e AC power supply / charger
o DC vehicle power cable (if supported)
12.3 Data & Connectivity Accessories
e SD memory card, minimum 256 GB
o USB-C cables for data transfer and video output
o USB-C to HDMI adapter for external display streaming
12.4 Handling & Protection
e Hard carrying/transport case (impact-resistant)
e Shoulder strap, neck strap, and hand strap
e Protective camera body cover (if available)
e Hand Strap and Neck Strap
12.5 Software & Documentation
« Professional thermal analysis & reporting software
o Device drivers and APIs compatible with major operating systems
o User manuals / quick-start guide (digital or printed)

13- Research Studio Pro 3Year - Research Studio Professional
Edition
LIR Research Studio Professional Edition (3 Year License)
« Includes Standard Edition features plus advanced features for enhanced thermal data
recording, analysis, and sharing
« Expanded recording options including the recording dashboard for ultimate flexibility and
data capturing
« Additional exporting options for images, movies, data, and plots
« Ability to export Research Studio Player files for easy sharing of thermal data analysis and
information
« Manual control of input variables for spatial measurements within the image

O O 0O O O
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o Acquire high-speed data using an optional High-Speed Data Recorder
o Multi-language and multi-platform support (Windows, MacOS, Linux)

Technical Specifications of Industrial High-Temperature Handheld
Thermal Camera
Imagmg & Optical Specifications

Infrared resolution: 160 x 120 pixels (minimum).

Thermal sensitivity (NETD): <70 mK.

Field of view: approximately 57° x 44°,

Spectral range: 7.5-14 um (uncooled microbolometer).

Image frequency: ~8.7 Hz.

Focus: Fixed focus.

Minimum focus distance: 0.3 m or less.

Digital image enhancement technology equivalent to MSX®, combining visual and IR details into
one thermal image for improved clarity.

e Color palettes: Iron, Rainbow, White Hot, Black Hot, Arctic, Lava (or equivalent range).

2. Temperature Measurement
e Measurement range: —25°C to at least 1030°C.
e Accuracy:
o From -25°C to 50°C: £3°C or £7°F (or better)
o 50°Cto 100°C: £1.5°C or £1.5% (whichever is greater)
o 100°C to 500°C: +2.5°C or +2.5%
o 500°C to 1030°C: +3°C or +3%
IR temperature resolution: 0.1°C
Response time: <150 ms
Spot measurement: Center spot on/off
Distance-to-spot ratio: >30:1
e Minimum measurement distance: 0.26 m

3. Image Presentation
e Display: 2.4-inch color LCD, minimum 320 x 240 pixels.
e Image modes:
o Thermal
o Visual with temperature reading
o Enhanced hybrid thermal-visual mode (MSX-equivalent)
o Built-in gallery for reviewing saved images.

4. Visual Camera & Storage
e Built-in digital camera: >2 MP.
e Image storage capacity: >50,000 images on internal or supplied memory.
e Image format: JPEG with embedded temperature data.
e Minimum internal or supplied storage: 4 GB.

5. Lighting, Laser & Safety

o LED flashlight: >100 lumens.
Laser pointer: Class 1, indicating measurement spot and area.
Designed for rugged industrial use:

o Drop resistance: >2 m

o Shock/vibration: compliant with IEC 60068-2-27 / 60068-2-6
e Protection class: 1P54 or higher.
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6. Communication & Interfaces

e USB Type-C for data transfer and charging.
o Bluetooth® (BLE) for wireless connectivity to mobile devices or meters.

/. Power & Battery
e Rechargeable Li-ion battery (>3.7 V).
o Battery operating time: >5 hours continuous scanning.
e Charging time: =4 hours to 90%.
e Power management with auto shut-off options (5/15/30 minutes).

8. Physical Characteristics
o Weight: <0.40 kg (including battery).
e Dimensions approximately: 210 x 64 x 81 mm.
e Ergonomic handheld design suitable for industrial field use.

9. Supplied Accessories (Mandatory)
Handheld thermal camera

Wrist-strap lanyard

USB Type-C cable

Protective storage pouch

e Printed or digital user documentation

Professional Training Requirement

« Provide professional, hands-on training covering all technical specifications and
operational features of the Professional Thermal Camera with 14°, 24°, and 42° lenses.

« Training must include setup, configuration, focusing methods, lens operation, calibration,
and measurement functions.

« Deliver instruction on thermal imaging techniques, radiometric image and video recording,
data acquisition, and analysis.

e Include full training on FLIR software packages: Thermal Studio Suite, Research Studio
Professional Edition, Route Creator, and Ignite.

« Training should cover data processing, report generation, exporting formats, and use of
advanced tools and modules.

« Provide guidance on safe operation, maintenance, troubleshooting, and best practices for
accurate thermographic measurements.

o Certification-level training (equivalent to ITC standards) is required to ensure full
competency of personnel.
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Clause PV 3:

1. General Requirements
The system shall be a fully programmable, benchtop thin-film coating platform designed for:
o Research and development
e Process development
e Low-volume pilot production
It shall provide uniform, repeatable thin-film coatings using ultrasonic atomization technology with
precise control over spray width, deposition rate, and film thickness.

2. Mechanical & Motion System
e Minimum work area: 400 x 400 x 100 mm.
e Three-axis (X/Y/Z) motion control using precision servo-driven motors.
o Fully enclosed coating chamber for safe operation and contamination control.

3. Control System
e PC-based control interface (Windows® or equivalent).Core i9-14900HX, RTX 5070 8GB, 32GB
5600MHz RAM, 1TB SSD, 15.1" WQXGA, OLED, 165Hz, Winl1 Home
o Graphical software with:
o Import of substrate images/drawings
o Create & teach functionality for motion paths
o Recipe creation and storage

4. Ultrasonic Spray Technology (Required)

The system shall include non-clogging ultrasonic spray nozzles manufactured from stainless steel and
titanium, supporting the following spray patterns essential for energy-material coatings:
* Narrow patterned line coating

« Ultra-fine cylindrical spray

* Conical uniform thin-film spray

* Wide fan spray

Each nozzle must provide:

* Micron-level coating uniformity

* High transfer efficiency

* Minimal overspray

5. Process Enhancements & System Upgrades (Required for Energy
Applications)

The system shall support and be supplied with the following enhancements necessary for coating battery
electrodes, fuel-cell catalysts, solar-cell layers, and supercapacitor films:

* Heated substrate plate ; temperatures up to 500°C

» Vacuum substrate plate for thin foils and membranes

* Plasma or corona surface treatment module for adhesion improvement

* Liquid recirculation system (MicroFlow, dispersion pump, Fusion, or equivalent) for nanoparticle/catalyst
stability

* Integrated camera vision system for alignment, plus laser pointer

« Inert-gas or low-oxygen atmosphere capability with monitoring

* Cleanroom-compatible configuration

* Aggressive-chemistry materials compatibility upgrade (for acidic/solvent-rich inks)

6. Liquid Delivery System (Required)

The system shall support the following liquid-delivery options, ensuring stable coating of high-viscosity
slurries, catalyst inks, and polymer solutions:

* Precision syringe pump (standard, low-vibration, or stirring type for sediment-prone suspensions)

* Gantry-mounted syringe pump for uniform delivery during motion
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* Recirculating pumps (MicroFlow, Fusion, or equivalent) for nanoparticle dispersions
* High-viscosity or catalyst-grade delivery pumps for battery electrode slurries and fuel-cell catalyst inks

7. Nozzle & Head Configuration
e Support for one or two coating heads (ultrasonic or vector head).
o Optional rotating and tilting nozzle assembly.

8. Utilities & Environmental Requirements
o Electrical power: 120-220 V £10%, 50-60 Hz.
e Clean, dry compressed air: =80 PSI (551 kPa).
o CE-certified system construction.

9. Physical Specifications
e Approximate system dimensions:
944 mm (W) x 831 mm (H) x 794 mm (D).
e Bench-top design suitable for laboratory environments.

10. Typical Applications

The system shall be suitable for precision thin-film deposition used in:
e Microelectronics and semiconductor substrates

Medical and pharmaceutical coatings

Energy devices (e.g., fuel cell catalyst layers, batteries)

Advanced polymers, nanomaterials, and functional coatings

Automotive and abrasion-resistant coatings

Research requiring nano-scale material coating control

11. Supplied Accessories (Mandatory)
Fully enclosed coating chamber and motion platform
One ultrasonic coating head minimum (system-ready for up to two)
Compatible liquid delivery pump (syringe pump or equivalent)
PC control system with licensed control software
Power and pneumatic connections
e Standard operation and maintenance documentation
12. Training & Commissioning (
12.1 Technical Training
The supplier shall provide a complete on-site training program for the end-user personnel. Training shall
include, at minimum:
e Theoretical and hands-on training on full operation of the ultrasonic spray pyrolysis coating system.
e Training on recipe creation, motion-path programming, and use of the graphical control software.
e Instruction on nozzle selection, spray-pattern adjustment, flow-rate control, deposition-rate
management, and thickness tuning.
e Training on the use of the integrated vision system, alignment tools, and laser pointer.
o Safety training for operation within the enclosed chamber and handling of chemical inks and
overspray systems.
e Preventive and routine maintenance procedures, including replacement of basic consumables
(filters, tubing, seals, etc.).
12.2 Commissioning & Performance Verification
The supplier shall perform full system commissioning at the customer site, including:
o Complete installation, setup, and calibration of the system.
o Verification of three-axis motion accuracy and path repeatability.
e Testing of ultrasonic spray heads and all supported spray patterns (line, cylindrical, conical, fan).
o Testing of heated substrate plate (up to 500°C), vacuum plate, plasma/corona treatment unit, inert-
gas/low-oxygen system, and recirculation units.
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o Verification of liquid delivery performance (syringe pump and/or recirculating pumps) using
supplied test fluids.
o Application-specific test runs demonstrating system suitability for energy-material coatings (battery
electrodes, fuel-cell catalysts, nanomaterial layers, etc.).
12.3 Provision of Test Materials for Startup & Demonstration
The supplier shall provide all necessary consumables and test materials required for initial operation,
commissioning, and demonstration of system performance, including but not limited to:
o Suitable test liquids compatible with ultrasonic atomization.
e Substrate samples (e.g., glass, silicon wafers, metal foils, thin-film membranes).
e Any non-hazardous solvents or inks required for performance verification tests, in accordance with
safety regulations.
e Operational consumables such as filters, tubing, connectors, and initial fluid containers.
12.4 Training & Commissioning Documentation
The supplier shall provide:
o Official training completion certificates for all trained operating staff.
e A detailed commissioning and performance-verification report documenting system settings,
successful test results, and recommended operating guidelines.
asic spare consumables (filters, tubing, seals as appropriate

Clause PV 4:

1. General Requirements
The instrument shall be a precision impedance analyzer designed for laboratory use in R&D, quality control,
production, and component characterization applications.

e Frequency range: 20 Hz to 20 MHz

e Impedance measurement accuracy: +0.08% or better

e Impedance measurement range: 25 mQ to 40 MQ (within 10% accuracy range)

e Measurement parameters:

|z, Y], 0, R, X, G, B, L, C, D, Q, complex impedance, complex admittance
e Level monitors: Vac, lac, Vdc, Idc
e Test terminal configuration: Four-terminal-pair (4TP)

2. Source Characteristics
e Frequency resolution: 1 mHz
e Frequency accuracy:
o 7 ppm or better,
o Option for enhanced accuracy down to +1 ppm
o Signal voltage output: 5 mVrms to 1 Vrms, 1 mV resolution
o Signal current output: 200 pArms to 20 mArms, 20 YA resolution
e Output impedance: 25 © nominal

3. DC Bias Capabilities
e Built-in DC voltage bias: 0 to +40 V/, 1 mV resolution
e Built-in DC current bias: 0 to £100 mA, 40 pA resolution
e Supports constant-voltage and constant-current bias modes

4. Measurement & Sweep Functions
e Sweep types:
Linear frequency, logarithmic frequency, signal level, DC bias (V/1), logarithmic DC bias
e Sweep points: 2 to 1601 points
e Segment sweep: up to 201 segments, each with independent settings
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1.

2.

2.

3.

5. Display & Analysis

6. Interfaces

7. Environmental Conditions

8. Required Accessories (Mandatory Items)
A. Test Fixtures

B. Calibration Standards
Complete calibration kit including:

C. Test Cables & Probes

1. External DC Bias Adapter

2. Dielectric & Magnetic Material Test Fixtures

Averaging: 1-999

Measurement time settings: 5 levels (fast to precise)

Triggering: internal, external, LAN/USB/GPIB, manual

Delay control: 0 to 30 s, 1 ms resolution

An operating system with software Core i9-14900HX, RTX 5070 8GB, 32GB 5600MHz RAM, 1TB
SSD, 15.1" WQXGA, OLED, 165Hz, Winl1 Home

Display: 10.4-inch color LCD, 1024x768 resolution
Multi-trace capability: 4 traces per channel
Analysis functions:
o Equivalent circuit analysis (3- and 4-element models)
o Limit line testing with pass/fail indication
o Math functions: add, subtract, multiply, divide, memory functions
o Marker functions: 10 markers, peak/target search, delta marker

Control interfaces: LAN, USB (host + USBTMC), GPIB
VGA/monitor output

External trigger input (TTL level)

Handler interface for automated test systems (24-bit 1/O)

Operating temperature: +5 °C to +40 °C
Humidity: 20%-80% (non-condensing)
Altitude: 0-2000 m

Power input: 100-240 VAC, 47-63 Hz
Typical power consumption: <160 W

Leaded Component Test Fixture

For axial and radial leaded components such as resistors, capacitors, and inductors.
SMD Component Test Fixture

Suitable for chip components down to 0603 size or smaller.

Open standard

Short standard

Load (precision resistor) standard

Capacitor standards covering 1 pF to 1 pF

Required for accurate open/short/load compensation of fixtures

Four-Terminal Pair Extension Cables

o Length: 1 mor 2 m (as required)
Kelvin Clip Leads
For irregular-shape or larger components.
SMD Tweezers Fixture
For rapid handheld testing of chip components.

DC bias capability: up to £200 V for high-voltage capacitor testing or dielectric characterization.
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e Solid dielectric test fixture
e Liquid dielectric test cell

e Magnetic material test fixture
9. Professional Training Program
Professional Training Program Summary for Impedance Analyzer for

Compensation

Module Description
Lab Instrument Setup & Installation, safety protocols, software setup (Keysight 10 Suite,
Safety BenchVue, etc.)
Impedance & Fundamentals of impedance, Nyquist/Bode plots, equivalent circuit
Electrochemical Theory models (R-C, Warburg, etc.)
Calibration & Open/Short/Load calibration with standards ); fixture correction

Component Testing

R, L, C testing for materials and devices using fixtures (SMD and
leaded components)

Battery & Supercapacitor
Testing

Impedance testing of symmetric/asymmetric cells, ESR, capacitance,
lifetime prediction

Solar Cell Characterization

Impedance of photovoltaic materials, interface resistance,
perovskite/organic cell analysis (EIS methods)

Material Characterization

Dielectric constant, conductivity, permittivity using solid/liquid test
fixtures

DC Bias & Frequency
Sweep Analysis

Bias response of active/passive devices; frequency-domain
interpretation

Data Analysis & Reporting

Exporting data (CSV, Excel), curve fitting, Nyquist/Bode
interpretation, plotting & report writing

Clause PV 5:

Specifications - Analytical Balance

Maximum Capacity 2209
Readability 0.01 mg
0.1 mg
Repeatability, typical 0.0125 mg
Minimum Weight (U=1%, k=2), typical 2.5mg
Settling Time 25s
Adjustment Internal (automatic/FACT)
Interfaces Bluetooth (optional)
Ethernet (LAN)
USB-A
USB-C
Display 7" colour TFT touchscreen
Minimum Weight (USP, 0.1%, typical) 25 mg
Weighing Pan Diameter 80 mm
Dimensions (HXWxD) 353 mm x 222 mm x 379 mm
METTLER TOLEDOQO's Top Seller Yes
Approved Balance No

CarePac OIML 10g/200g F2 Cal

Full metal housing Overload protection Power-saving mode Easy-to-clean QuickLock draft shield
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1. Motor Unit
e Motor input power: 500 W
¢ Motor output power: 400 W
e Motor type: Brushless DC
e  Working volume (H20): 0.001 -2 L
e Maximum viscosity: 5000 mPas
e Speed range: 3000 — 25,000 rpm
e Speed deviation: +2%
o Stepless speed control
o Continuous operation: 100% duty cycle
o Noise level: <70 dB(A)
e Speed display: LED
e Temperature display with measurement range 0 — 125°C and accuracy +1°C
2. Mechanical & Environmental Specifications
e Process type: Batch operation
e Extension arm: @ 13 mm, length 160 mm
e Dimensions (W x H x D): 89 x 270 x 161 mm
e Weight: 3 kg
o Operating temperature: 5 —40°C
e Relative humidity: up to 80%
e Protection class: P30
o Interface: Micro-USB
e Power supply: 220-240 V, 50/60 Hz

3. Required Accessories
A. Stand (Plate Stand)

o Slip-resistant platform
e Support rod diameter: 16 mm
e Maximum load: 5 kg
e Height: 1000 mm
B. Boss Head Clamp
e Clamping range: 6 — 16 mm
e Material: Cast aluminum
C. Strap Clamp
e Compatible with stand diameter 8 — 16 mm
e For vessel diameters 40 — 300 mm
o For securing vessels during stirring or dispersing
4. Dispersing Tools
e Volume range: 0.05 - 2.0 L (water)
o Stator diameter: 25 mm
e Rotor diameter: 20 mm
e Rotor-stator gap: 0.5 mm
e Maximum speed: up to 25,000 rpm
e Maximum circumferential speed: 26.2 m/s
e Immersion depth: 40 — 165 mm
e Shaft length: 194 mm
Materials & Compatibility
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o Wetted materials: Stainless steel (AISI 316L), PTFE, FFPM

e pHrange:2-13

o Solvent compatible: Yes
Operating Limits

e Maximum working temperature: 150 °C

o Sterilization: All methods except hot air

e Vacuum operation: Down to 100 mbar
Performance

o Ultimate fineness (suspensions): 15 — 50 pum

« Ultimate fineness (emulsions): 1 — 10 um
Compliance & Weight

e FDA conformity: Yes

o Weight: approx. 0.4 kg

Clause PV 7:

Sonotrode
e Sonotrode titanium, for UP400St
Amplitude ratio approx. 1:2,55
@ 14mm (173mm?)
Length approx. 100 mm
Male thread M10x1
For samples from approx. 50 ml up to 1000 ml (Batch)
With seal (FKM O-ring 22x3)
Autoclavable
Sonotrode

sonotrode, made of titanium, for UP400St, amplitude ratio approx. 1:1.18, Diameter 22 mm (430

mm?),

approx. length 100 mm, male thread M10x1, for samples ca. from 100 ml up to 2000 ml (batch),

autoclavable
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Clause PV 8:

Technical Specifications — Battery Split Test Cell Assembly Tool (Q =5)

« Reusable split test cell for laboratory research on lithium-ion, sodium-ion, zinc-ion, and
solid-state batteries.

o Constructed from 316 stainless steel with fluoroelastomer sealing.

e Insulation components made of PEEK (standard) for high chemical resistance.

o Consists of 6 parts for easy assembly.

e Inner diameter: 20 mm

« Resistant to common electrolytes and suitable for repeated testing.

Technical Specifications — Swagelok-Type Coin Cell Test Device (Q =5)

« Reusable Swagelok-type electrochemical test cell for battery research.
o Made from 316 stainless steel.

o Consists of 5 parts.

o Outer diameter: 25.4 mm

e Inner diameter: 13 mm

« Suitable for electrode, electrolyte, and material performance evaluation.
o Can be used upright with an acrylic holder (when required).

Clause PV 9:

Technical Specifications — Cutting Dies for Heavy Duty Disc Cutter
Quantity:

o Compatible with heavy-duty disc cutting systems.

e Available cutting diameters: 10 mm

« Suitable for cutting electrode and separator discs.

e Manufactured from carbon steel.

o Cutting dies must be kept dry and clean due to moisture sensitivity.

Technical Specifications — Heavy-Duty Stainless Steel Mortar and Pestle

Masher (3" and 4'")
Quantity: 2 units
o Made from 304 stainless steel with protective plastic cover.
o Designed for crushing and mashing small ceramic samples after calcination or sintering.
e Includes a set of 3-inch sieves for obtaining uniform particle size prior to pellet pressing or
ball milling.
« Suitable for laboratory sample preparation of ceramic and powder materials.
Technical Specifications — Rust Remover (Liquid)
Quantity: 10 units (330 mL each)
o Liquid rust remover suitable for cleaning and restoring metal tools and components.
o Supplied in 330 mL containers.
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o Capable of removing corrosion without damaging base metal surfaces.
Technical Specifications — Metallic Silver Spray Paint
Quantity: 10 cans (approx. 340 g each)
o Color: Silver
o Finish: Metallic / Reflective
o Net weight per can: approx. 340 ¢
« Suitable for applying a metallic coating on metal, plastic, or laboratory components as
required.
Provides reflective metallic finish.
Technlcal Specifications — Sandpaper Roll (180 Grit)
Quantity: 10 rolls
« Abrasive sandpaper roll for general laboratory and workshop use.
o 180 grit (coarse) for material removal and surface preparation.
« Suitable for metal, ceramic, and composite materials.
Technical Specifications — Platinum Electrode Clip with PTFE Holder (99.99%

Purity)
A. Platinum Electrode Clip — 10 x 10 mm
Quantity: 3 units
o Platinum purity: 99.99%
o Electrode size: 10 mm x 10 mm
e Mounted in chemical-resistant PTFE holder
« Suitable for electrochemical experiments and corrosive environments.
B. Platinum Electrode Clip — 10 x 15 mm
Quantity: 3 units
e Platinum purity: 99.99%
o Electrode size: 10 mm x 15 mm
o PTFE insulated holder for high-stability electrochemical measurements.
« Suitable for conductivity, corrosion, and battery research.

Clause PV 10:
1. PTFE-Lined Hydrothermal Autoclave Reactor with Double PTFE-Chamber
Hydrothermal Reactor — 200 mL (Q =4)
e Internal volume: 200 mL
Inner chamber: PTFE, corrosion-resistant
Outer body: 304 stainless steel
Max operating temperature: 200°C (recommended <180°C)
Max pressure: <4 MPa
Heating/cooling rate: <5°C/min
Leak-proof sealing, high-strength locking structure
o Suitable for hydrothermal synthesis and high-pressure batch reactions
2. Heavy-Duty Industrial Multimeter (High Accuracy)

e Voltage: up to 1000 V, high-precision

e Current:upto 10 A

e Resistance: up to 50 MQ

e Temperature: —200°C to 1090°C

o Safety: CAT IV 600 V / CAT 1111000 V
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IP67 waterproof/dustproof, drop-tested

3. Jumper Test Leads — Alligator Clips (Q = 10)

Double-ended flexible electrical test leads with insulated alligator clips

4. LED Kit —5 mm (100 pcs)

5 mm LED assortment for electronics laboratory use

5.Technical Specifications for Hot Air & Soldering Rework System (2-in-1)

Combined hot air rework and soldering station in one unit.

Hot air power: >1350 W; temperature range 100-500°C; airflow >50 L/min; stability
+2°C.

Soldering power: >70 W; temperature range 100-480°C; passive tip system or equivalent.
Tip-to-ground resistance <2 ; voltage <2 mV.

Digital LCD display for temperatures and calibration.

Ergonomic, lightweight handpieces.

Functions: auto sleep, energy saving, rapid heat-up and recovery.

Included Accessories

3 hot air nozzles of different diameters (=2.5 mm, 4.4 mm, 8.4 mm or equivalent).
1 precision soldering tip (=0.5 mm or equivalent).

Power cord.

Handpiece stands/holders for hot air and soldering tools.

Approx. size 180 x 210 x 131 mm; weight <3.3 kg.

Clause PV 11:

1: 80mm film applicator

Made of stainless steel

100 mm length

Coating width: 80 mm

Coating thickness: Sum10pum15um20um one each side side

Made of stainless steel

100 mm length

Coating width: 80 mm

Coating thickness: 50, 100, 150, 200um one each side

1: 80mm film applicator

Elbahth Elemy st.from joseph tito , el Nozha Elgedeeda

Cairo - Egypt
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Clause PV 12:

Technical Specifications — Electrocatalysis RRDE Cell (Qty: 2)
o Typical volume: 200 mL.
o Airtight at atmospheric pressure: Yes.
o Thermostatic, compatible with external water-bath.
o Operating temperature range: 0-90 °C.

Included Components
o Glass vessel with thermostatic capability.
e Multi-port lid (minimum 7 openings) with seals and clamping ring.
o Gas purge/overflow tube.
« Hose connectors for temperature control.
o Glass stoppers and Teflon-coated O-ring.
o Thermometer adapter and laboratory thermometer.
e Support stand with rod.
o Ag/AgCl reference electrode (or equivalent).
o Glassy carbon working electrode (5 mm).
e Platinum counter electrode (approx. 1 cm?2) and 5 mm Pt electrode.
« Electrode shaft and intermediate sleeve.
Polishing kit for solid electrodes. Cell clamp/holder.

Clause PV 13:
FCS3000Pro Fuel cell simulation software
BSS2000Pro Battery Simulation Test Solution
operating unit: An operating system with software

An operating system with software Core i9-14900HX, RTX 5070 8GB, 32GB 5600MHz
RAM, 1TB SSD, 15.1" WQXGA, OLED, 165Hz, Winl1 Home
A comprehensive training program on the full scope of this clause (softwares ), covering all
features and practical applications, to enable three engineers to gain complete hands-on expertise
from A to Z.The training can be provided either inside Egypt or abroad, depending on the
availability of the best practical training resources.

Clause PV 14:

Quantity: 3

» Measurement function: Solar irradiance (radiant flux)
* Measurement range: 0-1999 W/m?

* Resolution: 0.1 W/m?

 Accuracy: £10 W/m? or £5%

* Display: Digital LCD, 2000 counts

« Calibrated to: Manufacturer’s standards (no certificate)
» Operating voltage: 3 x AAA batteries

* Dimensions (L x W x H): 155 x 62 x 21 mm

* Weight: 260 g

* Product type: Solar radiation/lux meter

» Application: Measurement of solar irradiation intensity; suitable for checking PV system
performance
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Clause PV 15:
A non-electronic solar site analysis instrument designed to evaluate annual solar availability and
shading conditions through panoramic reflection and sun-path diagram interpretation.
1. Functional Requirements
o Capable of providing a full-year solar/shade assessment for any site.
« Must use a panoramic reflective surface to capture surrounding obstructions instantly.
« Provides sun-path and horizon line analysis for estimating solar potential.
« Suitable for photovoltaic system pre-installation surveys.
A

ncluded Components

2

Printed operation manual (with online version or digital format accepted).
Latitude-specific sun-path diagrams for year-round analysis.

Angle estimator for determining altitude and azimuth.

Marking pen (white or equivalent) with extra leads for diagram annotation.
Protective tool case, designed to hold all components securely.

Tripod, stable and compatible with the analysis instrument.

3. Construction & Design
« Rugged design suitable for field use.
« Reflective dome or equivalent optical assembly for shade profile mapping.

« Adjustable alignment features for proper leveling and orientation.

Clause PV 16:

1. Multi-Function Stripping & Crimping Tool
o For PVC-insulated flexible conductors 0.5-2.5 mm? (AWG 20-14).
Functions: cutting, stripping, twisting, crimping.
No adjustment needed for different conductor sizes.
Length stop for consistent stripping.
Ratchet mechanism ensures uniform crimping quality.
Quick-change magazine for fast ferrule loading.
Twisting system prevents strand splaying.
Ergonomic operation with high gear ratio; integrated side cutter (up to 2.5 mm?).
Trapezoidal crimping per DIN 46228 and VDE 0609.
Supplied in protective case with foam insert.
Tested and certified to TUV/GS safety standards.

2. Technical Specifications — Solar PV Connector & Crimping Tool Kit

MC4-compatible connectors, 10 pairs (male/female).

Suitable for 10-14 AWG PV cables.

Electrical ratings: 30 A, up to 1000 V DC.

Material: Durable, UV-resistant polymer (PPO or equivalent).

Protection: Waterproof and rust-resistant, suitable for indoor/outdoor use.
Mechanical: Rigid construction with secure wire-protection features.
Includes crimping tool for reliable MC4 terminal installation.

Application: Off-grid and general solar PV systems (=900-1000 W capacity)
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Clause PV 17:

Technical Specifications — Digital Voltage Tester
Measurement Functions

* FieldSense AC voltage: up to 1000 V, £3% + 3 counts

* FieldSense AC current: up to 200 A, £3% + 3 counts

* FieldSense frequency: 45-66 Hz, £1% + 2 counts

» AC voltage (with leads): up to 1000 V, £1.5% + 2 counts

» DC voltage: up to 1000 V, £1% + 2 counts

* Resistance: 0-2000 Q /20 kQ / 100 kQ

* Fork opening: approx. 18 mm

Safety & Environmental

« CAT 1111000 V / CAT IV 600 V

* Operating: —10°C to +50°C; Storage: —30°C to +60°C

* Humidity up to 90% (<30°C), altitude up to 2000 m

* Complies with IEC/EN 61010 & IEC/EN 61326-1

General Specifications

* Size approx. 61 x 259 x 44 mm; weight ~0.35 kg

* Power: 2 x AA batteries; ~360 h operation (~200 h FieldSense)
Included Accessories

* Slim test probes

* Large-jaw insulated alligator clips

Clause PV 18:

1. Irradiance Measurement

e Measuring range: 100 to 1400 W/m?

e Resolution: 1 W/m2

e Accuracy: +(5% + 5 digits)

e Accuracy valid for angle of incidence <35° under AM1.5 spectrum conditions.
2. Temperature Measurement

Measuring range: —30 °C to +100 °C
Resolution: 0.1 °C
Accuracy:
o *5°Cfrom-10°Cto +75°C
o #8°Cfrom-30°Cto-10°C
o *8°C from+75°Cto +100 °C
e Response time: ~30 seconds
3. Inclination Measurement
» Range: -90° to +90°
e Resolution: 0.1°
e Accuracy:
o *1.5° from -50° to +50°
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o *2.5°from —85° to -50° and +50° to +85°
o *3.5° from —90° to —85° and +85° to +90°

4. Compass Measurement

Range: 0° to 360°

Resolution: 1°

Accuracy: +7°

Valid for device inclination: —20° to +20°

5. Environmental & Operating Conditions

Operating temperature: —20 °C to +50 °C, humidity <80% (non-condensing)
Storage temperature: —30 °C to +60 °C

Operating altitude: 0 to 2000 m

EMC compliance: IEC 61326-1, CISPR 11 Group 1, Class A

Technical Specifications — Solar PV Connector & Crimping Tool Kit (Q-1)

MC4-compatible connectors, 10 pairs (male/female).

Suitable for 10-14 AWG PV cables.

Electrical ratings: 30 A, up to 1000 V DC.

Material: Durable, UV-resistant polymer (PPO or equivalent).

Protection: Waterproof and rust-resistant, suitable for indoor/outdoor use.
Mechanical: Rigid construction with secure wire-protection features.
Includes crimping tool for reliable MC4 terminal installation.

Application: Off-grid and general solar PV systems (=900-1000 W capacity).

Cable Knife System (8-35 mm @)

suitable for stripping round cables with diameters from 8 mm to 35 mm.

Ergonomic handle design with soft-grip zones to ensure comfortable and controlled
operation.

Equipped with a safety protection mechanism for the hook blade with a locking function
to prevent accidental cuts.

Interchangeable bracket system allowing quick adaptation to different cable diameters.
Includes a viewing window for monitoring the cutting process during use.

Adjustable cutting depth using a precision adjustment screw.

Automatic adaptation for circular and longitudinal cuts.

Hook blade penetration adjustable in four levels: 2.8 mm /3.4 mm /4.0 mm /4.6 mm.
Integrated storage for spare blades, with fully replaceable cutting elements.
Manufactured to comply with recognized safety testing standards.
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Clause PV 19:
1. Material & Structure

o Soda-lime glass substrate with fluorine-doped tin oxide (FTO) conductive coating.
o Glass thickness: 0.7 mm (other thicknesses may be available if required).
e Nominal FTO coating thickness: 320-340 nm.
o Sheet resistance: 13-15 Q/sq.
o Glass transition temperature: approximately 564°C.
2. Optical Properties
o Visible light transmittance: 84-85%.
e UV transmittance: >55%.
e Hazeratio: 0.7-1%.
o Emissivity (EN 12898): 0.13.
o Suitable for applications requiring low-emissivity, clear, color-neutral appearance.

3. Typical Available Dimensions
(Custom sizes also accepted)
e 25 x25mm, 0.7 mm thick — supplied in packs of 50 sheets (Qty: 2 packs).
e 50 x50 mm, 0.7 mm thick — supplied in packs of 25 sheets (Qty: 4 packs).
e 50 x 50 mm, 0.7 mm thick — supplied in packs of 9 sheets (Qty: 1 pack).
4. Application Notes
« Suitable for use in devices requiring transparent conductive substrates.

« Can be used in thermal management, optical sensing, photovoltaic research, and
condensation-control applications.

Clause PV 20:

1. General Description

« Transparent conductive glass substrate coated with fluorine-doped tin oxide (FTO).

« Suitable for use as transparent electrodes in thin-film photovoltaic devices, including:
o Organic photovoltaics
o Amorphous silicon cells
o Cadmium telluride cells
o Dye-sensitized solar cells
o Perovskite and hybrid solar cells

« Additional applications include: touch screens, EMI/RFI shielding, heated glass, anti-static

surfaces, and LED devices.

2. Material & Coating Properties

FTO coating thickness: ~750 nm.

Quoted sheet resistance: 11-13 Q/sq.

Typical measured sheet resistance: ~9.4 + 0.38 €/sq.
Surface roughness: ~45 nm.

Work function: 4.4-4.7 eV.

Optical transmission (visible range): ~83%.

High thermal stability and chemical resistance.
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« Scratch- and abrasion-resistant conductive coating.

3. Substrate Properties
o Substrate type: soda-lime glass.
e Auvailable thicknesses:
o 1.0 mm pack of 100 pieces
o 3.2 mm pack of 100 pieces
o Standard size: 25 mm x 25 mm .

4-Technical Specifications - Perovskite

ratio, dissolved in DMF (>99.8%).
* Energy levels: VBM ~5.4 eV; CBM ~3.9 eV.

architecture PCE ~13.1% (avg. ~11.9% £0.50%).
. Processing: Air processing

Technical Data — Fixed-Volume Mechanical Pipette (200 pL)
* Design: Air-displacement, piston-operated

* Operation: Mechanical

* Volume: Fixed, 200 pL

» Channels: 1

* Colour code: Yellow

» Accuracy: £1.2 pL (£0.6%)

* Precision: £0.4 pL (£0.2%)

+ 1ISO 8655 Certificate: Yes

+ Autoclavable: Yes

« Piston material: Stainless steel, DLC-coated

* Dimensions (W x H x D): 30 x 248 x 63 mm

» Weight: 0.086 kg

* Operating temperature: 5-40 °C

* Permissible humidity: Up to 90% RH
Technical Data — 200 pL Pipette Tips (Box of 960 pcs)
« Universal-fit polypropylene tips, non-sterile

* Compatible with all yellow IKA 200 pL pipettes
* Autoclavable

* High accuracy due to precision-formed orifice

* Low liquid retention; minimized residual wetting
* Dust-free manufacturing via ionization treatment

Precursor
» Composition: CHsNH;PbL:Cly prepared from MAI (>99.9%) and PbCl> (=99.999%) in a 3:1

» Optical properties: Bandgap 1.56-1.59 eV; PL emission 770—780 nm; EL emission 755-770 nm.

* Device performance: Standard architecture PCE ~13.7% (avg. ~13.0% =+0.25%); inverted

* Packaging: 10 x 0.5 mL and 3 x 10 mL sealed amber vials.

(CHsNHsPbILs-Cl,)

at 20-35% RH.
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Clause PV 21:

1. Material & Substrate
e Substrate: Soda-lime glass (SLG).
o Glass transition temperature: approximately 564°C.

2. Dimensions & Customization
o Standard available sizes:
o 25 x 25 mm pack of 100
o 50 x50 mm
o 100 x 100 mm
o Custom dimensions available upon request.
o Standard glass thickness: 1.1 mm (other thicknesses can be supplied if required).

3. Coating & Electrical Properties
e Coating: Indium Tin Oxide (ITO).
o Sheet resistance options:
o 5-7 Q/sq (primary specification)
o Other resistances available: 7-9, 12-15, 18, 30, 50, 100 ©/sq, or custom values.
o Surface roughness (RMS): typically <5 nm.

4. Optical Properties

« Optical transmittance: greater than 80% in the visible spectrum.

5. Patterning & Etching Options
« Patterning can be customized according to customer drawings.
« Etching capabilities include:
o Laser etching
o Wet chemical etching
e Minimum pattern resolution: £50 pm.

6. Order Quantities
e 25x25mm, 1.1 mm thick — 200 sheets
e 50 x50 mm, 1.1 mm thick — 100 sheets
e 100 x 100 mm, 1.1 mm thick — 25 sheets

Clause PV 22:

1. Digital Multimeter — Technical Requirements

o DC Voltage:

o Range up to 1000 V

o Resolution: 0.1 mV

o Accuracy: approx. £0.1% + 2 digits
e AC Voltage:

o Range up to 1000 V

o Resolution: 0.1 mV

o Accuracy: approx. £1.0% + 3 digits
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o« DC Current:
o Rangeupto10 A
o Resolution: 0.01 mA
o Accuracy: approx. £1.0% + 3 digits
o« AC Current:
o Rangeupto10 A
o Resolution: 0.01 mA
o Accuracy: approx. £1.5% + 3 digits
« Resistance:
o Range up to 50 MQ
o Resolution: 0.1
o Accuracy: approx. £0.9% + 1 digit
o Capacitance:
o Range up to 10,000 pF
o Resolution: 1 nF
o Accuracy: approx. £1.2% + 2 digits
e Frequency:
o Range: up to 100 kHz
o Resolution: 0.01 Hz
o Accuracy: approx. £0.1% + 1 digit
o Temperature Measurement:
o Range: -40°C to +400°C
o Resolution: 0.1°C
o Accuracy: approx. £1.0% + 10 digits
e Environmental Conditions:
o Operating: -10°C to +50°C
o Storage: —30°C to +60°C
o Humidity: up to 90% (<35°C), decreasing to 70% at 50°C
o Safety Standards:
o CAT 1111000V, CAT IV 600V
o Compliant with EN 61010-1
e Mechanical:
o Dimensions: approx. 43 x 90 x 185 mm
o Weight: approx. 420 g
e Other:
o Battery life approx. 200 hours (without backlight)
o Durable housing and high-reliability performance

2. True-RMS Clamp Meter — Technical Requirements
e AC Current:
o Range: up to 400 A
o Accuracy: approx. 2% + 5 digits (45-65 Hz)
e AC Voltage: up to 600 V, accuracy approx. 1.5% = 5 digits
e DC Voltage: up to 600 V, accuracy approx. 1.0% + 5 digits
e Resistance:
o Ranges: 400 © /4000 Q
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o Accuracy: approx. £1.0% % 5 digits
Continuity: Beeper activation at <70 Q
AC Measurement Type: True RMS
Maximum Conductor Size: approx. 30 mm diameter
Safety Category: CAT 111600 V/ CAT IV 300 V
Dimensions: approx. 207 x 75 x 34 mm
Weight: approx. 265 g

3. Addltlonal Features of the Kit

Includes full measurement capability: AC/DC voltage, AC/DC current, resistance,
continuity, frequency, capacitance, and temperature (via probe).

« Supports manual/automatic ranging, display hold, auto hold, and min/max/average
recording.

« Designed for industrial electrical maintenance, troubleshooting, and system verification.
Rugged build for demanding field conditions.

4. Included Accessories (Minimum)

Complete test lead set suitable for industrial applications.

Twist-guard test probes.

Alligator clips (multiple types).

Hook clips for secure contact.

Temperature probe for DMM.

Magnetic hanging strap for hands-free operation.

Soft carrying case for the full kit.

Protective equipment bag with internal padding and optional USB charging port.
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- 5 UNITEs of coin 8-channel battery analyzer with control
unit and current 4-range mode 5V100mA
- 5 UNITEs OF cylinder 8-channel battery analyzer with
control unit and current 4-range mode 5V12A
55 | - 1 Auto calibration kit 5V30A-8CH As pg;%ause 1
- 1 High-precision industrial measurement of battery internal
resistance and voltage.
- 2 Mini Constant Temperature battery test Chamber for 16
channels
- 1 Semi-automated battery winding machine.
56 | - 1 Battery Manufacturing Machine Electrode Continuous As per Clause 1
Intermittent Coating Machine with double-sided coating - Batt2
accessories and blades

(56 (Y 55 ¢ 3 5iall) — iy Ul Janal Ay slinal) giiala y dpalal 5 jgadU i) cilial sl

Clause Battl:

Specifications

5 UNITEs of coin 8-channel battery analyzer with control unit and current 4-range mode
5V100mA

. CV output range 10mV~5V

. Min discharge voltage-5V

. Accuracy +0.01% of F.S.

. Stability +0.02% of F.S.

. Current

. Output range/channel Rangel: 0. 2 pA-0.1mA
. Range2: 0.1mA-1mA

. Range3: ImA-10mA

. Range4: 10mA-100mA
. Accuracy +0.01% of F.S.
. CV cut-off current  Rangel : 0.1pA
Range2 : 1pA
Range3 : 10pA
Range4 : 0.1mA
Stability +0.02% of F.S.
Power
Output power/channel 0.5W
Stability +0.1% of F.S.

Time
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Current response time <I ms

Working step time < (365*24) h/step.
Fully licensed software, operating system i7, 32DDR5 RAM, 2T SSD, GTX card equivalent or
better.
5 UNITEZ2 OF cylinder 8-channel battery analyzer with control unit and current 4-range
mode 5V12A

CV output range 25mV~5V

Min discharge voltage2V for universal holder,2.5V for 2m cable

Accuracy +0.02% of F.S.

Stability + 0.02% of F.S.

Current

Output range/channel Rangel: 0.5mA-100mA

Range2: 100mA-500mA

Range3: 500mA-6A

Range4: 6A-12A

Accuracy +0.02% of F.S.

CV cut-off current  Rangel : 0.2mA

Range2 : 1mA

Range3 : 12mA

Range4 : 24mA

Stability +0.02% of F.S.

Power

Output power/channel 60W

Stability + 0.04% of F.S.

Time

Current response time <1.5ms (10%F.S. ~ 90%F.S.)

Working step time < (365%24) h/step.
1 Auto calibration kit 5V30A-8CH

Voltage Control Parameters

Voltage Setting Range 100mV~10000mV

Voltage Resolution  0.1mV

Supported Calibration Items Constant voltage charging, Constant voltage discharging,
Discharge voltage, Auxiliary channel

Current Control Parameters

Current Setting Range 30A

Current Resolution  1mA

Supported Calibration Items: Constant current charging, Constant current discharging
Fully licensed software, operating system i7, 32DDR5 RAM, 2T SSD, GTX card equivalent or
better.

1 High-precision industrial measurement of battery internal resistance and voltage.
Measure the project Internal resistance / Voltage / Reactance / Impedance / Impedance phase
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angle
: Measurement method AC 4-terminal method (1kHz+0.02Hz)
Rated voltage
Rated input voltage DC+60V
Maximum rated voltage to the ground DC+70V
Input impedance About 200 kQ
Samplerate  1~50PLC (50Hz, 1PLC=20ms; 60Hz,1PLC=16.67ms)
Trigger source Internal / External
Trigger delay Delay time: 0~9.999s
Mean filter ~ 1~16 times
: Computational function Total data, valid data number, maximum, minimum,
mean, standard deviation, main standard deviation, Cp, CpK (engineering capability index)
: Peripheral interface  100M Ethernet, RS-232C . USB
Outside I/O 2 input (for triggering input), 4 output (for battery sorting)
Measurement value storage function 1,000,000 groups
Parameter read and save The 1,000 sets of comparator settings
: Other functions Excessive range display, Measurement anomaly detection, Self-
calibration, Lock key.

2 Mini Constant Temperature battery test Chamber for 16 channels
: AC220V+10%50Hz
Single Phase + protective earth ground
Power 0.2KW
Input Current 1A(220VAC)/2A(110VAC)
Nominal Specification 25L x 4; 16CH x 4
Internal Size(mm) 360 x 300 x 235
Overall Size (mm) 440 x 580 x 410
Performance
Operating environment Operating Temperature is +25°C
Relativehumidity<85%
Undernourished situation
Temperature range  15~60°C
Temperature fluctuation <1°C (no-load temperature stability)
Temperature deviation +2.0°C (no load temperature stability)
Rise time 25°C—60°C<40min (No-load)
Cooling time 25°C—15°C<60min (No-load)

Clause Batt2:

Specifications
1 Semi-automated battery winding machine

e The dia. of winding needle: ¢4 (standard), ¢3.5;
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e Separator width:30 ~ 60 mm;
e Flectrode Width:33 ~60 mm;
e Electrode length:300 ~1500 mm;
e Winding Dia.: ¢14-26 mm;
e Separator Dia.: ¢76 mm(3inch), Max Dia.: 250 mm;
e The width of terminated tape:10 ~ 40 mm;
Terminated tape circle: 0.2-1.5 circle
Tension of separator is adjustable.
Tension of cathode and anode electrode: adopting vac-sorb way.
Winding precision: the error for separator and Anode, Anode and cathode less than £0.5
mm; (length of electrode less than 500mm).
P.S.: Width of electrode error < +0.1mm;
Electrode’s “S” bending error <+0.2mm/500mm;
Separator turriform error<+0.2mm
Equipment capacity:6 PPM ;(Electrode length<800mm).
Powder 2KW Max
Winding Rod 3.5mm O.D
Electrode winding size 14-32mm O.D/25-70mm L
Cathode/Anode winding
Cathode: Aluminum foil coated with an active material
Anode: Copper foil coated with graphite
Thickness range: 100-300pum
Suggested Overall Length: <1200mm
Maximum Width: 700mm
Separator winding: PP or PE
Thickness Range: <10mm
Max. adaptable size: thickness <10mm
Width:30-80mm
Length: 30-100mm
Electrode winding size
14-32mm O.D
e 25-70mm L
1 Battery Manufacturing Machine Electrode Continuous Intermittent Coating Machine
with double-sided coating accessories and blades
e Suitable system Cathode and anode electrode coating process of Lithium Iron Phosphate,
Lithium Cobalt, LiMnO4, etc.
Operating substrate thickness Al: 11~30um Cu: 8 ~30um
Guaranteed coating width Within 300mm
Equipment mechanical running speed 1m/min
Equipment coating speed 0.3m/min
Suitable viscosity of slurry 2000~12000 Cps
Single side coating dry thickness range 50-150pum
Minimum intermittent length Smm
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e Multistage minimum coating length 20mm

¢ Maximum roll diameter: ®250mm

e Doctor knife structure: Double-sided comma scraper

e Oven structure: Single layer independent heating, upper and lower arrangement: Oven

length
e 1 m/block
¢ Oven temperature: Design Max 120 °C, temperature difference in single oven <5 °C
e Mechanism: Rewinding and unwinding
e (Control system: Touch screen, PLC, module, servo system.
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FESEM/EDX electron imaging system
A IASTY) n guall) aUlaS

As per Clause XRD1 1

(57 i) — 3 gal) Jalad Jazal & gllaal) LgilBata g dsalsl) 5 jgadd LMl ciliual gall

Clause XRD1:

Electron Gun source e Field emission gun assembly with Schottky emitter
source

e Beam current range: 1 pA to 400 nA configuration.

e Accelerating voltage range: 200 V — 30 kV

e Landing energy range: 20 eV — 30 keV

e Max. horizontal field width: 3 mm at 10 mm WD

e (corresponds to 29x minimum magnification).

e Mechanical alignment is not accepted.

e Electronic scan rotation by n x 360 degrees.

e Electron Beam Charge Neutralizer.

e Beam Deceleration or equivalent tech.

e Automatic Aperture System.

e Automatic Pressure Limiting Aperture Loader.
Resolution (optimal working distance): High vacuum

(@]

o O O O

o

e high-vacuum secondary electron detector. (ET- SED)
e low-vacuum secondary electron detector. (LVD)

e lower in-lens detector (T1).

e upper in-lens detector (T2).

0.9 nm at 15 kV (with beam deceleration)
1.2 nmat 1 kV

1.0 nm at 1 kV (with beam deceleration)
Low vacuum, field-free mode

1.2 nm at 15 kV

1.8 nm at 3 kV

Working chamber e Inner width: ~300 mm or higher
e Analytical working distance: ~10 mm
e no. of Ports: 10 or higher
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Sample navigation e 5-axes motorized x-y-z-tilt-rotate stage, providing
movements:

X and Y range: 110 mm (motorized); Z range: 65 mm

(motorized)

e Tilt: -15 to +90 degrees (motorized) Eucentric tilt.

e Repeatability; <3.0 um (@ 0° tilt).

e 18 standard samples (each 12 mm), two 45° pre-tilted
samples, two row bars (horizontal and 52° pre-tilted),
and a spring-loaded clamp holder for mounting cross-
sections. The holder comes with the automated Pressure-
limiting Aperture (PLA).

e Max. sample weight 500 g in any stage position up to 5
kg at 0° tilt.

Stage control software includes standard facilities for:

e Store and recall of sample position

e Double-click-to-center and drag-to-zoom feature select
functions

e Multi-directional stage drive

e Compucentric rotation/Compucentric tilt

e Image feature alignment to horizontal or vertical
Navigation on image and navigation montage is
supported with “Click-to-centre” and “Drag-to-Zoom”
functions

e External image import and registration for correlation.

EDX e Detection area ~25mm square.

e Solid angle: up to 25 msr

e Spectral resolution: <129 eV at Mn Ka

e Window: Si3N4 membrane

e Detection range: Be(4) to Am(95)

e Maximum output count rate: 350 kcps

e Minimum dwell time for EDS mapping: 100 ns

Navigation utilities e CCD IR Camera
e In-chamber Nav-Cam
Oil-free vacuum system e 1x ~240 L/s turbomolecular drag pump

e 1x Scroll pump

e 2x lon Getter Pumps.

e Auto-bake-out and Auto-start enable fast and easy
maintenance of the FEG source.
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e low vacuum mode up to 500 Pa for charge compensation
of non-conductive samples.

Operating system

e Workstation with licensed operating system, screen
~27”, mouse, 17 or higher GTX CARD, 2T, 32G DDR5
ram, 1T SSD, or higher/equivalent specs.

Software

e Manual User Interface.

e Fully licensed image processing SEM/FESEM software.

e Fully licensed EDX/Dot-Line-area mapping/coloring
software.

e All needed firmware, definitions, operating
systems,..etc. for full functional operation process.

Samples Electro-
conductive sputter
coater

Mini-DC automated sputtering system of high vacuum level

e Chamber size: 150 mm @ diameter, 220 mm (H) or
higher

e Ultimate vacuum 1x10-6 mbar.

e Operational vacuum 5x10° mbar.

e Vacuum gauge range 1000 to x10° mbar.

e User interface Touch screen colour display.

e Defined Au coating deposition rate diagram/data.

e Supply voltage 220V/50Hz.

e SEM compatible sample holder stage.

e 2 Autarget 57mm Dia x 0.1mm.

e 2 Ar Gas cylinders + regulator and hoses.

accessories

e FESEM Starter Kit.

e Compressor 230 V, 50 Hz with appropriate Tank, 4-6
bar or equivalent for operating pneumatic valves, dry,
and oil-free gas cycles with all needed valves, hoses and
clamps.

e cooled Water Chiller, £0.1 temperature accuracy, and
high-performance cooling liquid 230 V, 50/60 Hz.

e free-standing air-cooling only unit exceeds 25000 BTU.

e All cables, plugs from the system to power are included
30m.

e UPS system with battery enclosure (10kV — 30 min): 16
dry batteries; LCD control panel, pure sine wave, ~1
power factor, Surge Protection, and line conditioning;
zero transfer time, double-conversion online systems.
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Training e On-location training for 7-10 Days with online
expert/manufacturer support with certificates.
Warranty e The whole system 1y.
e FE electron gun (3y individual warranty).
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Small Melting Furnace, with Digital Temperature Control As per Clause
58 | Panel (1Kg) NANOL 2
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High Frequency Induction Heater Furnace 15KW- high
g a y 9 As per Clause
59 | frequency 5 2
234 e - dalg gbs Y o a3l e daally cpdid ¢ b NANO
60 Standard delivery Universal oven As per Clause 1
Jald o 2 NANO3
Standard delivery Universal vacuum oven 49L with chemical- As per Clause
61 | resistant vacuum stage Np ANO4 1
1A €9 da alle Ao 8 b
Two-stage rotary vane vacuum pump incl. connection Kit for As per Clause
62 | RHTH 120/600/18 NANOS 1
Jea 51 s ganay 53934 Ja) yal) Al 3 ) 90 o S Al

(62 51 58 (o 3.53) — ;2 o 4385 53U bt Janal &y gllaal) Lghiala p Ayalal) 5 3250 i) s gal

Cl

ause NANO1:

Specifications

Quartz partition, sealed into one body, with heat dissipation holes.

The temperature measuring device has a wide measuring range, high accuracy and fast thermal
response.

2 SS crucible tongs, high temperature resistant holders, corrosion resistant, and durable.
Specification:

Category: Heating Equipment

Casting Type: Metal Casting

Capacity: 1KG

Maximum heating temperature: 1150 ° C

Product Power: 1800w minimum

Single phase 220V, 60 HZ

Packing List:

1* Furnace

10* Graphite Crucible

1* Power Cord

2* heat-resistant smelting Gloves

1* Pair of Pliers

1* Instruction Manual
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Rectangle ceramic boats, alumina, BN, ZrO 5, 10, 20 ml (10 each)
2 square or mesh type Pt standard electrode 1x1cm min.
ISO certificate for temperature up to 1000 °C should be included.

Clause NANO?2:

Specifications

Dimension ~55 x 22 x 47 cm or bigger

Induction Heater

Cooling chiller with high-performance cooling liquid with a Flow rate of cooling water 0.06-
0.12Mpa, 7.5 L / min minimum.

Fluctuating frequency range 30 - 100 KHz

Heating time 1-99 s (auto) controlled

Input voltage: Single phase 220V, 60 HZ

Load duration ~100%

Max. heating temperature 3992 °F (2200 °C)

Output power 15KW

30 Graphite crucibles

30 mounting alumina/MgO Cylindrical Crucible each.

2 square or mesh type Pt standard electrode 1x1cm min.

ISO certificate for temperature up to 2000 °C should be included.

Clause NANOS3:

Specifications

Volume: 53 L

Standard delivery Universal oven.

Set temperature range in °C min. 5°C above ambient up to +300°C

Temperature 1 Pt100 sensor DIN class A in 4-wire circuit.

Control technology

Language setting: German, English, Spanish, French, Polish, Czech, Hungarian

Control COCKPIT Single DISPLAY. Adaptive multifunctional digital PID-microprocessor
controller with high-definition TFT-colour display

Timer Digital backwards counter with target time setting, adjustable from 1 minute to 99 days
Function Set point: WAIT the process time does not start until the set temperature is reached
Calibration  of three freely selectable temperature values

adjustable parameters: temperature (Celsius or Fahrenheit), air flap position, programmed time,
time zones, summertime/wintertime

Ventilation

Convection  natural convection

Fresh air admixture adjustment of pre-heated fresh air admixture by air flap control in 10 %
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steps

Vent connection with restrictor flap

Communication

Documentation: program stored in case of a power failure

Programming AtmoCONTROL software for reading out, managing and organising the data
logger via Ethernet interface (a temporary trial version can be downloaded). USB stick with
Atmo-CONTROL software available as an accessory (on demand).

Safety

Temperature control, adjustable electronic overtemperature monitor and mechanical
temperature limiter TB, protection class 1 according to DIN 12880 to switch off the heating
approx. 20°C above nominal temperature

Auto diagnostic system for fault analysis

Standard equipment

Door fully insulated stainless steel door with 2-point locking (compression door lock)
Internals 1 stainless steel grid(s), electropolished

Works calibration certificate, Calibration at +160°C

Stainless steel interior

Interioreasy-to-clean interior, made of stainless steel, reinforced by deep drawn ribbing with
integrated and protected large-area heating on four sides

Carbon steel table

ISO certificate for temperature up to 300 °C should be included.

Clause NANOA4:

Specifications

Capacity:49L

Temperature: Setting accuracy temperature up to 99.9 °C: 0.1/ from 100 °C: 0.5

Setting temperature range ~ +20 to +200 °C

Temperature sensor: temperature measured through 4-wire Pt100 sensor individually for each
thermo shelf

Working temperature range min. 5°C above ambient up to +200°C

Pressure (Vacuum)

Vacuum range 5 to 1100 mbar

Pressure control Digital electronic pressure control for a speed-controlled vacuum pump.
Tubing for vacuum, air and inert gas is made of material 1.4571 (ASTM 316 Ti). Programmable,
digitally controlled inlet for air.

Permitted final vacuum 0.01 mbar

Maximum leakage rate 0.01 bar/h

Pump control speed control, optimised rinsing procedures for the pump membranes, as well as
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signal output for pump ON/OFF

Connection  Vacuum connection with small flange DN16, and gas inlet with fresh air supply
Control technology

adjustable parameters : temperature (Celsius or Fahrenheit), pressure (vacuum), programmed
time, time zones, summertime/wintertime

Language setting German, English, Spanish, French, Polish, Czech, Hungarian, Italian
Control: Twin DISPLAY. Adaptive multifunctional digital PID-microprocessor controller with
2 high-definition TFT-colour displays.

Time: Digital backwards counter with target time setting, adjustable from 1 minute to 99 days
Function Set point: WAIT the process time does not start until the set temperature is reached
Communication

Interface Ethernet LAN, USB

Documentation: program stored in case of a power failure

Programming Atmo CONTROL software on a USB stick for programming, managing and
transferring programs via Ethernet interface or USB port

Safety

Temperature control mechanical temperature limiter TB, protection class 1 according to DIN
12880 to switch off the heating approx. 10°C above nominal temperature

AUtoSAFETY additionally integrated over- and under temperature protection "ASF",
automatically following the setpoint value at a preset tolerance range, alarm in case of over- or
under-temperature, heating is switched off in case of overtemperature, compressor in case of
under-temperature

Auto diagnostic system , integral fault diagnostics for temperature control

Alarm visual and acoustic

Heating concept

VO direct heating fuzzy-supported MLC (Multi-Level-Controlling)  microprocessor
controller adapting its performance to the volume (local temperature sensing) for each
thermoshelf

(3 Thermo shelves are included) Thermo shelves 2 connections for thermos shelves in the rear
(st and 3rd level)

Standard equipment

Works calibration certificate for +160°C at 20 mbar pressure for each supplied thermoshelf,
together with the vacuum oven

Internals 1 thermoshelf of aluminium, material 3.3547 (ASTM B209) with integrated
large-area heating

Stainless steel interior

Material: hermetically welded stainless-steel interior of extremely corrosion-resistant stainless
steel, material 1.4404

Interioradditional interior mountings of stainless steel, material 1.4404 (removable for
cleaning), consisting of mounting at the sides with guide bars for thermo-shelves and on top
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(diffusor) to avoid turbulence when aerating

Dimensions  w(A) x h(B) x d(C): 385 x 385 x 330 mm

Net weight approx. 83 kg

Max. number of internals2.

outstanding chemical resistance and superior vapour tolerance

, flame-proof motor with integrated, self-locking overload and excess temperature protection for
direct 230V / 50Hz single-phase power supply. No need for any additional and specific
overcurrent protection device

, overpressure safety relief valves, internally and at outlet

, safety diaphragm technology, with option for inert gas purge, and detection of diaphragm
breakage

Max. pumping speed 50 Hz: 1.9 m3/h

Ultimate vacuum: 12 mbar / 9 torr

Ultimate vacuum with gas ballast: 18 mbar / 13.5 torr

Clause NANO5:

Specifications
Two-stage rotary vane vacuum pump incl. connection kit for RHTH 120/600/18.

. Two-stage rotary vane vacuum pump incl. connection kit for RHTH 120/600/18
Nabertherm- Germane.
. For a final pressure of up to 10-2 mbar in a cold, empty, dry and clean work tube Includes

connection Kit consisting of connector for the gas outlet, ball valve, manometer shows vacuum
status, and corrugated stainless-steel hose between the vacuum pump and gas outlet of the
furnace.
. Suitable for dry and clean processes.
. Operated manually 200-240 V, 50/60 Hz
. Gas Supply System 4 (4 Gas panels with mass flow controllers for RHTH120/600/18).
50 rectangular alumina boats. (5, 10, 20, 50 ml)
50 graphite boats. (5, 10, 20, 50 ml)
1 High-performance chiller with cooling agents
1 Vacuum alumina tube C799 OD120*ID 110*L 1440mm
2 Vacuum Internal alumina tube OD 100*ID 90mm*L 1200.
2 Vacuum Internal quartz tube OD120*ID 115*L 1440mm
2 Set of (Spare thermal O-ring @ 120 mm, 2 rings per flange, between flange and work tube.)
2 vacuum-tight, water-cooled stainless steel flanges of 1.4301 with fittings on the outlet side
2 High thermal gloves (Pairs)
5m/pac( (3) silicon High grade thermal connectors 6mm-8mm RHTH 120/600/18
YAr gas 99.99% cylinders with regulators 50L, 150 bars
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Clause ISDT1:

e With PN: XP12V3000 to be compatible with existing UPS.
e Nominal voltage: 12 V.

e Nominal capacity 92.8 Ah.

e Dimensions LxWxH: 309x172x223 mm.

e Height incl. connector (h2) max. 239 mm.

e Weight: 31 kg.

e Connection: F-M6.
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