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Power supply
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Clause MWE 1:

Frequency range: 2-40 GHz
Absorber Footprint 61 cm x 61 cm
Base height 2.5 cm

Pyramid height 6.4 cm

Pyramids per Absorber 144
Weight 1.6 Kg

Clause MWE 2:

e 450 -650 nm & 900 - 1300 nm

e Single frequency, with < 1 MHz linewidth (> 300m coherence length)
e Output power up to > 500 mW VIS or > 1W IR

Clause MWE 3:

e Female Connector Clamp Attachment Launch PCB

e Removable Microstrip Launch

e Connector type: PE45455 (Qt:4), PE45689 (Qt:4), PE45477 (Qt:4), PE45473 (Qt:4),
PE45403 (Qt:4), PE45692 (Qt:4)

Clause MWE 4:

e Impedance 50 ohm

e Max VSWR of 1.35:1 up to 65 GHz

e 50 pin minimum contact plating

e Connector type: PE91108(Qt:2), PE91118(Qt:2), PE91109(Qt:2), PE91119(Qt:2),
PE91298(Qt:2), PE91451(Qt:2), PE91499(Qt:2), PE9455(Qt:2), PE91547 (Qt:2),
PE91452 (Qt:2)

Clause MWE 5:

e Rogers epsilon: 3, 2.2, 6.15, 3.38, 10.2
e Height: 0.13,0.5,0.25, 1, ,1.25 mm

e  One sheet each

Clause MWE 6:
e Connector type: 3.5 mm female

e 4in 1 calibration kit

13



e Loads: open, short, load, and through

e frequency range: DC to 26.5 GHz

e Compatible for VNA fieldfox N9918A

e Open phase error: 0 to 5 GHz < 1.5°, 5 to 15 GHz <3.0°, 15 to 26.5 GHz <4.5°

e Short phase error: 0 to 5 GHz < 1.0°, 5 to 15 GHz <2.5°, 15 t0 26.5 GHz <4.0°

e Load returnloss: 0to 5 GHz>42 dB, 5to 15 GHz, > 36 dB, 15 to 26.5 GHz, > 32 dB

Clause MWE 7:

4-Way Power Divider High Power Wilkinson Design
6 to 40 GHz Frequency Range

Max Power 20 Watts (CW)

Insertion Loss < 2 dB

Isolation > 15 dB

Type: PE20DV1068 (Qty:2)

2-Way Power Divider
Resistive Design

0 to 67 GHz Frequency Range
Max Power 0.5 Watts (CW)
Insertion Loss < 7.8 dB

Type: PE20DV1057 (Qty:3)

Clause MWE 8:

Frequency Range 30 KHz to 85 GHz
Maximum Insertion Loss < 4 dB
Maximum RF to Bias Isolation 30 dB
Maximum DC Voltage 25 Volts
Maximum DC Current 500 mA

Type PE1620

Clause MWE 9:

e Illuminance [Lux] range:
0.01 1x...199 900 Ix/
0.001 fc...19 990 fc
e Luminance range: 0.1 cd/m?...1 999 000 cd/m?/0.01 fL...199 900fL

14




Measuring range selection: Automatic / manual
Error limit — V(X) adapted (f1°), typical: <3%
Error limit — overall error, typical: <8%
Accuracy: : + 3 % of reading + 1 digit

Clause MWE 10:

PCB mount soldering 2.92 female, frequency range DC-40 GHz, pad hole spacing 5.08 mm,
center pin 1.27 mm (Qty:20)

PCB solderless compression mount, 2 hole flange, frequency DC-67 GHz (Qty:20)

1 mm female connector with 2 hole flange PCB mount, frequency DC-110 GHz (Qty:20)
SMA 526-5757, 9.52 x 9.52mm square and accepts a PCB thickness of 1.73mm (0.068"),

(Qty: 50)

Clause MWE 11:

High performance power supply with 4 output (4x 0-32 V/0-10 A, max. 384 W total), with
sense connectors and a resolution of 1mV/0.2mA.

Low residual ripple due to linear post regulators

Realtime voltage, current and power values

High setting and readback resolution: 1 mV and 0.1/0.2/1.0 mA (depending on current and
model)

Fuse Link (electronic fuse) freely combinable for all channels

Fuse Delay tunable up to 250 ms

EasyArb function directly programmable on device

PC software for easy generation of user-defined waveforms

Independently adjustable overvoltage protection (OVP) for each channel

Advanced parallel and serial operation via V/I tracking

Front connectors: 4 mm (0.16 in) safety sockets

Rear connectors for all channels, including sense

e USB/Ethernet(standard) dual interface, remote control via SCPI-based commands

15
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12 (i g culiig WAt Slea | As per Clause 3
(a de gara g clyslassll | PV L
el g el cilBatal)
il Uaulf g AB5LEY ciCal)
Magnetic stirrer with
ceramic heating
with
Accessories for battery
and supercapacitor
fabrication and test
13 | E1AN e s A owdad o8 | As per Clause 1
(852 & 2y alaxdl) PV 2
4il8ala g
Vacuum Oven,49 L, 20-
200°C, pressure control
from 5-1100mbar
14 oAl £ aamia g B As per Clause 1
Universal oven PV3
15 clajdl 3oy cpdwd g8 | As per Clause 1
dadija 3 ) 2 PV 4
Muffle Furnaces up to
1200 °C
16 e CBle L)) g\;:a‘\z J& | Asper Clause 3
<l gal PV 5
Hydrothermal Autoclave
Reactor+ PPL Chamber
Synthesis vessel kettle
200 ml 260°C With tools
17 | Jusdly b8l Alalia 3aag | As per Clause 1
AUl 0 345 dakiil g 4y ) | PV 6
Autolab Battery cycler
Complete Package
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Clause PV 1: Technical Specifications of Magnetic stirrer with ceramic heating with Accessories for

battery and supercapacitor fabrication and test

1- Magnetic stirrer with heating and ceramic heating (3 unit)
Number of stirring positions

Stirring quantity max. per stirring position (H20)

Motor rating output

Direction of rotation

Speed display set-value

Speed display actual-value

Speed adjustment

Speed range

Setting accuracy speed

Stirring bar length

Self-heating of the set-up plate by max. stirring (RT:22°C/duration:1h)
Heat output

Temperature display set-value

Temperature display actual-value

Temperature unit

Heating temperature range

Heat control

Display resolution

Temperature setting range

Temperature setting resolution of heating plate
Connection for ext. temperature sensor

Temperature setting resolution of medium
Adjustable safety circuit

Set-up plate material

Set-up plate dimensions

Automatic reverse rotation

Intermittent mode

Viscosity trend measurement

Timer

Timer display

Time setting min.

1
20 1
QW
right / left
LCD
LCD
Turning knob
50 - 1500 rpm
10 rpm
30-80 mm
+1K
1000 W
LCD
LCD
°C

Room temp. - 500

°C
Turning knob
1K
0-500°C
5K

PT1000, ETS-D5,

ETS-D6
1K
100 - 650 °C
ceramic
180 x 180 mm
yes
yes
yes
yes
LCD
1ls
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Time setting max. 143940 min
Sensor in medium detection (Error 5) yes
Temperature measure range PT1000 -10-350 °C
Speed deviation (no load,nominal voltage, at 1500rpm + 25 °C) 2%
Heating rate (11 H20 in H1500) 5 K/min
Heat control accuracy of heating plate (at 100°C) 5K
Heat control accuracy with ext. PT1000 (500mI H2O in 600ml beaker,40mm 05K
stirring bar,600rpm,50°C)
Heat control accuracy with ETS-D5 (500mI H20O in 600ml beaker,40mm 05K
stirring bar,600rpm,50°C)
Heat control accuracy with ETS-D6 (500mI H20O in 600ml beaker,40mm +0.2K
stirring bar,600rpm,50°C)
Dimensions (W x H x D) 220 x 88 x 354 mm
Weight 4 kg
Permissible ambient temperature 5-40°C
Permissible relative humidity 80 %
Protection class according to DIN EN 60529 IP21
RS 232 interface yes
USB interface yes
Voltage 220 - 230V
Frequency 50/60 Hz
Power input 1020 W
Power input standby 2W

C-MAG HS 7 control

PT 1000.60 Temperature sensor, stainless steel
Screw driver

USB cable C-MAG HS 7 control

Screw driver

USB cable

3 unit are required of Magnetic stirrer with heating and ceramic heating.

2-(10 pcs Set Magnetic Stir Bar - PTFE Teflon Coated - wide range Kit 6~52 mm)

PTFE coated magnetic stirring bars with a raised ring in the middle to aid stirring stability and reduce
noise With acid and alkali resistance, resistant to a variety of organic solvents, almost insoluble in

solvents.
High temperature up to 250 °C, low temperature up to -196 °C
The 10 pieces set includes the following sizes:
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- Size: B6: Diameter: 3mm / length: 6mm

- Size: B10: Diameter: 5mm / length: 10mm

- Size: B15: Diameter: 8mm / length: 15mm

- Size: B20: Diameter: 8mm / length: 20mm

- Size: B25: Diameter: 8mm / length: 25mm

- Size: B30: Diameter: 7mm / length: 30mm

- Size: B35: Diameter: 9mm / length: 35mm

- Size: B40: Diameter: 8mm / length: 40mm

- Size: B45: Diameter: 8mm / length: 45mm

- Size: B52: Diameter: 11mm / length: 52mm

Required 10 package of Magnetic Stir Bar Set,10 pcs Lab Type-B Mixed Size PTFE Magnetic
Stirrer Mixer Stir Bars are required
3-SWAGELOK-TYPE-CELL

Dimensions of the parts

Stainless Steel caps (outer diameter: 25.4mm)
Teflon body (inner diameter: 13mm)

Materials: SS316 Stainless Steel

Required (5 unit of SWAGELOK-TYPE-CELL)

4-PFA Swagelok Tube Fitting, Union, 1/2 in. Tube Fitting

Required (5 unit of PFA Swagelok Tube Fitting)

5-Glass microfiber filter, Grade GF/A circles, diam.47mm

Material borosilicate glass  circles

Description GF/A grade: fast, high loading

sterility non-sterile

packaging pack of 100

diam.47 mm

thickness0.26 mm

pore size 1.6 um

Suitability suitable for (gravimetric determination of airborne particulates, stack sampling and absorption
methods of air pollution monitoring.)

(5 unit each unit consist of pack of 100 pieces)

6 -Glass microfiber filters, Grade GF/B Grade GF/B circles, 47 mm, 100/pk
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Material borosilicate glass
circles
sterility non-sterile
packaging pack of 100 piece
diam. 4.7 cm
Thickness 0.68 mm
pore size 1.0 um
(2 unit each unit consist of pack of 100 pieces)
7- Graphite foil 99.5% carbon for battery and supercapacitor electrode
0.015 inch Thick * 39.4in width* 100ft length (1 unit)
8- Graphite foil 99.5% carbon for battery and supercapacitor electrode
0.020 inch Thick * 39.4in width* 100ft length (1 unit)
9- Graphite foil 99.5% carbon for battery and supercapacitor electrode
0.030 inch Thick * 39.4in width* 100ft length (1 unit)
10-Graphite Foil Sheets (meter x meter) 0.04 Thickness (inch)
High Purity (300ppmS) (4 unit are required)
11-Graphite Foil Sheets (meter x meter) 0.015 Thickness (inch)
High Purity (300ppmS) (4 unit are required)

12- (1.6 mm Thick Nickel Foam for Battery Cathode Substrate (1000mm length x 300mm width)
Specifications
o Material: Nickel Foam, (excellent anti-corrosive)

Purity: >99.9 wt %
Impurity: C<200. S<80. Fe<100. Cu<100, Si<50 ( ppm)
o Surface Density: 346g/m”2
e Length: 1meter
e Width: 300mm
e Thickness: 1.6 mm
o Net weight: 104g
e Porosity: >95% (80-110 Pores per Inch. average hole diameters about 0.25mm)
o Extensibility: Lengthwise>5%; Widthwise>12%

e Tensile Strength :  Lengthwise >1.25N/mm”2,; Widthwise>1.00N/mm”2

(Required 5 unit of nickel foam)
13- Pipette 10-100 pl with Tip xs tray (1.920 pcs.) Pipette tip, 200 ul, transparent, calibration rings,
480 (5x96) pcs./ stackpack (Required 1package)
Design Air displacement piston-operated pipette

Handling: mechanical
20
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Number of channels: 1

Nominal volume: 10 i

Volume min.: 10 pl

Volume max.: 100 pl

Increments: 0.1 pl

Accuracy with nominal volume: +0.8 pl
Accuracy with nominal volume: +0.8 %
Certificate of conformity according to ISO 8655
Autoclavable

Piston material: stainless steel DLC coated
Dimensions (W x Hx D): 30 x 248 x 63 mm
Weight: 0.09 kg

Permissible ambient temperature:  5-40°C

14-High Temperature (Kapton) Tape 20mm W 30m L
Specifications:

Temperature Range: -75°:260°C

Length: 30 Meter
Width: 2cm
Thickness: 0.07mm

(20 piece of (High Temperature (Kapton) Tape 20mm W 30m L) are required)
15-Scientific Calculators 542 functions (2 unit)
16- PTFE Tube fitting Adaptor male straight PTFE single ferrule compression male connectors
plastic joint (12-15-19-20 mm) 5 unit each size

Clause PV 2: Technical Specifications of Vacuum Oven,49 L, 20-200°C, pressure control from 5-
1100 mbar_

Temperature
Setting accuracy up t0 99.9 °C: 0.1/ from 100 °C: 0.5
temperature
Setting temperature +20 to +200 °C
range
Temperature sensor temperature measured through 4-wire Pt100 sensor individually for
each thermoshelf
Working temperature min. 5°C above ambient up to +200°C
range
Pressure (Vacuum)
Vacuum 5101100 mbar
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range
Pressure control Digital electronic pressure control for a speed-controlled vacuum pump.
Tubing for vacuum, air and inert gas are made of material 1.4571 (ASTM
316 Ti). Programmable, digitally controlled inlet for air.
Permitted final 0.01 mbar
vacuum
Maximum leakage  0.01 bar/h
rate
Pump control speed control, optimized rinsing procedures for the pump membranes as well
as signal output for pump ON/OFF
Connection Vacuum connection with small flange DN16, and gas inlet with fresh air
supply
Control technology
Adjustable temperature (Celsius or Fahrenheit), pressure (vacuum), program time, time
parameters zones, summertime/wintertime
Language setting German, English, Spanish, French, Polish, Czech, Hungarian, Italian
Control Twin Display. Adaptive multifunctional digital PID-microprocessor
Cockpit controller with 2 high-definition TFT-colour displays.
Timer Digital backwards counter with target time setting, adjustable from 1 minute
to 99 days
Function Setpoint the process time does not start until the set temperature is reached
Wait
Communication
Interface Ethernet LAN, USB
Documentation Programs stored in case of power failure
Programming AtmoCONTROL 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
Auto SAFETY 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 over temperature, compressor in
case of under temperature
22
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Autodiagnostic 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

Thermoshelves

1 connection for thermoshelves in the rear

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 aluminum, 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

Interior additional interior mountings of stainless steel, material 1.4404
(removable for cleaning), consisting of mounting at the sides with
guide bars for thermoshelves and on top (diffusor) to avoid
turbulences when aerating

Volume 49 L

Dimensions w*h*d: 385 x 385 x 330 mm

Max. number of internals 2

Max. loading of chamber 40 kg

Max. loading per internal 20 kg

Textured stainless steel casing

Dimensions w*h*d: 550 x 687 x 480 mm
(d +38mm door handle)
Door full-sight glass door, inside spring-loaded, 15 mm thick glazed panel in
safety glass, outside with anti-splitter screen
23
Elbahth Elelmy st. from joseph tito, el Nozha Elgedeeda e oAl conaal) Aa Sl gLl Ciy s (e f Al ealel) Gl g LG
Cairo - Egypt (+Y+7) 33369738 (SN VVAEY 1 oa 5l Bl
Postal code: 11843  fax: (+202) 33369738 (+Y+Y)) 3369738 A & (+Y+Y) 26252779 :4ajll &

Nozha Tel: (+202)26252779  Dokki Tel : (+202)3369738
Email: info@eri.sci.eg Website: www.eri.sci.eg


mailto:info@eri.sci.eg

S ey, ARPYCIAL PEPVREPEN
,}8% dq% <sly 9)4&-I <492

S,
Onics

' Housing ' rear zinc-plated steel |
Electrical data

' Voltage Electrical load (maximally equipped) at 230 V, 50/60 Hz |

Ambient conditions

Ambient temperature +5°C to +40 °C

Set Up The distance between the wall and the rear of the chamber must be at
least 15 cm. The clearance from the ceiling must not be less than 20 cm
and the side clearance from the wall must not be less than 8 cm.
Humidity rh max. 80 %, non-condensing

Overvoltage category ]

Option Required

Additional thermoshelves — stainless steel material 1.4404 (ASTM 316 L) for especially corrosive
material with integrated large-area heating including local temperature sensing (Pt100, 4-wire-circuit),
individual overtemp. protection for each shelf MLOP (Multi-Level-Overtemperature-Control) and
calibration certificate

-Noise-insulated vacuum pump module without pump (exterior dimensions and -material No. s. vacuum
oven) with antivibration metal plate at the bottom to accommodate the vacuum pump, incl. full-sight glass
door. Socket, signal cable and connecting hose to the vacuum oven

with built-in pump, 230 V, 50/60 H

USB-Ethernet adapter

Ethernet connection cable 5 m for computer interface

-USB User-ID stick (with User-ID license): Oven-linked authorization license (User-1D-program) on
Memory-stick, prevents undesired manipulation by unauthorized third parties. When reordering please
specify serial number

-Software conforming to FDA Atmo CONTROL. Meets the requirements for the use of electronically
stored data sets and electronic signatures as laid down in Regulation 21 CFR Part 11 of the US Food and
Drug Administration (FDA). Base license for the control of one unit (only for units with Twin Display).
Respective 1Q/OQ documents available in German and English language (without surcharge)
-Additional thermoshelves — aluminum eloxadised material W.-St. 3.3547 (ASTM B209) with integrated
large-area heating including local temperature sensing (Pt100, 4-wire-circuit), individual over temp.
protection for each shelf MLOP (Multi-Level-Over temperature-Control) and calibration certificate
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Clause PV 3: Technical Specifications of Universal oven

Temperature

Working temperature at least 5 (UN/UNplus/UNm/UNmplus) or 10

range (UF/UFplus/UFm/UFmplus) above ambient temperature to +300 °C
Setting accuracy up t0 99.9 °C: 0.1/ from 100 °C: 0.5

temperature

Setting temperature range +20 to +300 °C

Temperature sensor 2 Pt100 sensors DIN Class A in 4-wire-circuit for mutual monitoring,
taking over functions in case of an error
Control technology

Control Cockpit Twin Display. Adaptive multifunctional digital PID-
microprocessor controller with 2 high-definition TFT-colour
displays.

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

Timer Digital backwards counter with target time setting, adjustable
from 1 minute to 99 days

Function Heat adapting the distribution of the heating performance of the

BALANCE upper and lower heating circuit from -50 % to +50 %

Function Setpoint the process time does not start until the set temperature is

WAIT reached

Calibration three freely selectable temperature values

adjustable parameters temperature (Celsius or Fahrenheit), fan speed, air flap position,
program time, time zones, summertime/wintertime

Ventilation

Fan forced air circulation by quite air turbine, adjustable in 10 % steps for each

segment individually

Fresh air Admixture of pre-heated fresh air by electronically adjustable air flap

Vent vent connection with restrictor flap

Communication
Documentation program stored in case of power failure
25
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Programming

port

AtmoCONTROL software on a USB stick for programming,
managing and transferring programs via Ethernet interface or USB

Safety

Temperature control

temperature

mechanical temperature limiter TB, protection class 1 according to
DIN 12880 to switch off the heating approx. 20°C above nominal

Temperature control

overtemperature monitor TWW, protection class 3.1 or adjustable
temperature limiter TWB, protection class 2, selectable on display

Auto
Safety

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

Autodiagnostic system

for fault analysis

Alarm

visual and acoustic

Standard equipment

Door

fully insulated stainless steel door with 2-point locking
(compression door lock)

Internals

2 stainless steel grid(s), electropolished

Works calibration certificate

Calibration at +160°C

Stainless steel interior

Dimensions W(a) X he) X dc): 640 x 800 x 500 mm (d less 39 mm for fan)

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

Volume 256 |

Max. number of 9

internals

Max. loading of chamber = 300 kg
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Max. loading per 20 kg
internal
Textured stainless steel casing
Dimensions 824 x 1183 x 684 mm (d +56mm door handle)
Housing rear zinc-plated steel
Electrical data
Voltage Electrical load 230V, 50/60 Hz
approx. 3400 W
Voltage Electrical load 115V, 50/60 Hz
approx. 1800 W
Ambient conditions
Set Up The distance between the wall and the rear of the appliance must be at least 15 cm.

The clearance from the ceiling must not be less than 20 cm and the side clearance
from walls or nearby appliances must not be less than 5 cm.

Altitude of Max. 2,000 m above sea level
installation

Ambient +5°C to +40 °C
temperature

Humidity rh  Max. 80 %, non-condensing

Overvoltage I
category

Pollution 2
degree

Required Accessories
20-liter Ultrasonic Cleaner Heat Laboratory

Material: SUS304 Stainless steel
Voltage: 220V

Capacity: 20 liters

Ultrasonic power: 210W/420W

Heating power: 300W

Ultrasonic frequency: 40KHZ

Tank size: 300x300x200mm

Time Setting: 0-30mins

Temperature setting: Room tenperature-80°C
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Gross Weight: 12.32kg/27.161lbs
Two Safety Shoe size 45

Dual Density PU — TPU.

200 Joule steel toe cap.

Alkali, acid and solvent resistant sole.
Generous wide fitting.

SRC rated slip resistant sole.

Lightweight and very comfortable.

Water resistant uppers.

Anti-static sole.

Shock and crush resistant steel toe cap tested to 200 Joules of impact.
Protective steel midsole.

Oil resistant sole.

Shock absorbing heel.

Breathable uppers.

Deep padded collar and tongue.

Clause PV 4: Technical Specifications of Muffle Furnaces up to 1200 °C

Tmax 1200 °C

heating from three sides by ceramic heating plates for muffle furnaces for an optimal temperature
uniformity

- Thermocouple type type S (1200 °C)

- Ceramic heating plates with integral heating element which is safeguarded and easy to replace

flap door (L) which can be used as work platform or lift door (LT) with hot surface facing away from the
operator

- Adjustable air inlet integrated in door

Over-temperature limiter with adjustable cutout temperature as temperature limiter to protect the oven
and load

- Protective gas connection to purge with non-flammable protective or reaction gases (not available in
combination with chimney, chimney with fan or catalytic converter) not gas tight

- Manual or automatic gas supply system

- Port for thermocouple in the rear wall or in the furnace door

- Charging rack with closed or perforated trays for loading the furnace in two levels incl. holder for
inserting/removing the trays up to a max

Inner dimensions in mm W* d* h =320* 490 *250

Outer dimensions in mm W* D* H3= 530* 705*(580+320)

Temperature uniformity of +/— 5K in the empty workspace w*d*h 270* 400 *200

Connected load in KW =6.0
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Electrical connection*3-phase
Weight in kg=65
Heating time in min =85
Required Accessories
e Ceramic Ribbed Plate, Tmax 1200 °C (Qt:2)
Dimensions in mm: 490 x 310 x 12.7
Stainless Steel Collecting Pan, Tmax 1100 °C (Qt:2)
Dimensions in mm :310 x 490 x 20
e Gloves, Tmax 700 °C For protection of the operator when loading or removing hot
materials (Qt:2)
e Charging Tong (Qt:2)
Additional Equipment
e chimney with fan or catalytic converter
Over-temperature limiter with adjustable cutout temperature as temperature limiter
Protective gas connection to purge with non-flammable protective or reaction gases
automatic gas supply system
Port for thermocouple in the rear wall or in the furnace door
Process control and documentation via VCD software package for monitoring, documentation
and control
e Charging rack with closed or perforated trays for loading the furnace in two levels incl. holder for
inserting/removing the trays up to a max. Temperature of 800 °C and a max.

Clause PV 5: Specifications of Hydrothermal Autoclave Reactor+ PPL Chamber Synthesis vessel
kettle 200 ml 260°C With tools

Hydrothermal Autoclave Reactor+ PPL Chamber Synthesis vessel kettle 200 ml 260°C (3unit)
Main indicators

(1). Maximum temperature: 280 Centigrade
Security temperature: <260 Centigrade

(2). Working pressure: 3MPa (gauge) 435psi
(3). Heating, cooling rate: 5°C/ min

(4). specification 200ml

PPL Chamber Synthesis vessel kettle 200ml 260°C
Feature:
Elegant design, easy to operate
Stainless steel structure, durable and gas-tight
Bench Vice 8 inch( 1 unit)
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-Daily Collection Kettle, Metal, Spring Lid, Light Indicator, 1.7 L, Silver23 x 15.6 x 24.3cm; 1.1

Kilograms -2200 W (2 unit)

-Total Multi-Use Scissors Cutting Tools Scratch Resistance 20 x 10.4 x 1.9 cm; 82 Grams (2 unit)
-Total electric Scissors Cutting Tools Scratch Resistance 178 mm (2 unit)

Clause PV 6: Specifications of Autolab Battery cycler Complete Package_

General Specifications Autolab (2 unit)

Potential range in volt

Compliance voltage range in volt

Maximum current in ampere
Number of current ranges

Number of current ranges remarks

Modular instrument
Maximum number of modules
Analog integrator
Multichannel instrument
Maximum number of channels
Potential and current accuracy

Potential resolution
Current resolution

-10Vtol0V

+ 30

+2

9

10nAtol A

true

8

false

false

1

V:£0.2% +£2mVand i: £ 0.2% * 0.2% of current
range

0.3 uV (gain 1000)
0.0003% (of current range)

Maximum bandwidth in Hz 1 MHz
Input impedance in Ohm 1 TOhm
Dimensions in mm (W/H/D) 520/160/420
Dimensions remark Without cables and accessories
Weight of the instrument in kg 18
Rotating Ring Disk Electrode
Rotation rate range 100 - 10000 RPM
Acceleration and deceleration rate (RPM/s) 4000.0
Maximum current in ampere 0.5
Number of electrodes 2.0
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Electrochemical impedance spectroscopy module(2 unit)

Frequency range in Hz

10 pHz - 32 MHz

volt

Maximum frequency, in Hz, in 1 MHz

combination with Autolab

Frequency resolution in Hz 0.003 %

Amplitude range in potentiostatic mode in ' 0.2 mV to 0.350 V (RMS)

Amplitude range in galvanostatic mode in
ampere

0.0002 - 0.35 * Current range A (RMS)

Input range in volt +10
Operating units (QT:2) give performance @ Processor 17-12700K 4.9 Ghz
equal to or exceeds performance given by Memory 32B

Internal Memory Type DDR5-4800 Mhz
Storage: Nvme SSD1TB & HDD 2TB
NVIDIA GeForce RTX 3060 12G\
Mechanical Keyboard -

Mouse Resolution: 200-8000 DPI

Stereo Headset+ PC Speakers

Monitor QHD IPS 27 inch

Dual mode bipotentiostat module

Potential range in volt +10

Maximum current in ampere +0.05

Number of current ranges 7

Number of current ranges remarks 10 mA to 10nA
Potential and current accuracy +0.2%

Current resolution

0.0003% of current range

Voltage and pH measurement module

input range in volt +10

Potential accuracy in volt +0.002
Potential resolution 3 UV (gain 100)
Input impedance in Ohm 1T
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Temperature accuracy +0.5°C
Temperature resolution 0.015°C
Autolab Electrocatalysis RRDE cell (QT:2)

Typical volume 200 ml
Exposed sample surface N/A
Airtight at atmospheric pressure YES
Thermostatic YES
Operating temperature range 0-90 °C

Included parts

Ag/AgClI reference electrode
Support stand with support rod
Intermediate SGJ sleeve
Thermometer

thermometer adapter- RRDE cell vessel

RRDE cell gas purge- Platinum sheet electrode - RRDE cell lid- RRDE cell clamp - RRDE cell hose
connector- RRDE cell seal- RRDE cell clamping ring - RRDE cell glass stopper -RRDE cell

Standard cell cable (QT: 3) 1.5 m, with connection for counter electrode (CE), working electrode (WE)

and ground.

Ag/AgCl reference electrode (QT: 2)

Shaft material Glass

Temperature range, long-term (°C) 0..80

Temperature range, short-term (°C) 0..80

Max. installation length (mm) 125

SGJ sleeve Standard ground-joint 14/15
Shaft diameter top (mm) 12

Shaft diameter bottom (mm) 5

Min. immersion depth (mm) 10

Electrode plug-in head Metrohm plug-in head B
Internal reference electrode type LL system

Diaphragm Ceramic diaphragm
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Reference electrolyte type c(KCI) =3 mol/L
Reference system LL system
Electrolyte outflow (uL/h) with reference to 3 mol/L KCI 5..15

Reference resistance (kQ) with reference to 3 mol/L KCl <3

Standard power cable for Autolab instruments and accessories (QT: 2).

50 cm BNC cable for diagnostics purposes.

Advanced software for electrochemical research NOVA Software development kit

Standard USB cable (QT: 2).

Monitor cable for N series Autolab dummy cell

Standard cell cable, 1.5 m, with connection for counter electrode (CE), working electrode (WE)
and ground) (QT: 4).

Software development kit

Autolab dummy cell

20 A current booster

Basic electrochemical cell set up (2 unit)

This is a stationary solution basic electrochemical cell for measurements of electrodes in a form
of: rod/disc (6 mm dia.)

thin film deposited on flat substrate (using a wire clip)

membrane (using a wire clip)

Platinum working electrode 5 mm disk Electrode shaft

Glassy Carbon Electrode Rod 5mm+ electrode holder (2 unit)

Complete LL-Ag/AgClI(gel) reference electrode (2unit)
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Clause PE 1: Technical Specifications of Hardware-In-the-L. oop Power Electronics
Training & Teaching & Research Lab

Purpose of the procurement

Electronics Research Institute in Cairo, Egypt is seeking to procure a Hardware-In-the-Loop
(HIL) training laboratory with 6 seats (HIL emulators) for use in training and teaching
activities for power electronics, electric drives and microgrid, and to simulate and test the
algorithms and prototypes.

The equipment is going to be used by undergraduate and Ph.D. students as well as researchers.
It is therefore important that the equipment is user-friendly, robust and easy to operate.

2 The content and scope of the procurement
2.1 Description of our desired equipment

The desired HIL laboratory equipment shall be user-friendly. The user shall be able to start to
use the equipment by reading the user manual, training video, or example projects, etc.

The HIL equipment shall fulfil the functions below:

- Simulate and control different power converters two-level, three-level, five-level
and seven-level power converters

- Simulate and control electric drive systems with motor-generator systems

- Simulate an AC and DC microgrid, including energy storage, solar power and wind power

- User friendly interface for data acquisition
- Ability to train neural network, reinforcement learning, to apply control functions
on the above-described converters and systems

- Digital 10s prepared for external interface

- PWM differential 10s prepared for external interface

- Analog differential 10s prepared for external interface

- Communicate with PC via ethernet

- Be controlled by a PC remotely

- Prepared for embedded controller interface (6 x HIL TI1 DSP 180 Interface+ 6 x HIL

Launchpad Interface
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- Prepared for industrial automation interfaces (6 HIL Breakout boards)

The instrument shall be delivered and made ready for use at ERI campus, Cairo, Egypt. The
delivery shall include necessary software and example models.

Full Equipment List (H/W & S/W) of the Required Lab

No. Name of H/w or S/W compinent QTY

1 HIL 404 Hardware 5
Desktop real-time device of 4th generation.

4 SPCs (FPGA Processing cores). Minimal
time step 250ns.

Communication: Ethernet, CAN, RS232,
GPIO, HSSL, JTAG, USB 3.0.
Paralleling: Yes (up to 4 HIL404 devices).

3 HIL 404 Academic Permanent Device 5
license | Member
Includes maintenance.

2 HIL UPGRADE of existing 402 device to 1
404 (Replacing the 402 with one brand new
404 device)

4 HIL TI Launchpad Interface 6

Interface for connection of Typhoon HIL

emulators and C2000 series Launchpads.

5 HIL TI DSP-180 Interface 6
Interface for connection of Typhoon HIL

emulators and C2000 control cards.
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HIL Breakout Board
IO Interface with 192 snap-in terminals for

all HIL 10 pins, without conditioning.

Detailed Specifications of the main HIL instrument

ltem Specification

Processor Processor ZU4EG Ultrascale+ Zync SoC
Processor up to 4 processing cores
configurations

Analog inputs (Al) Channels 16 channels
Resolution 16 bit ADC
Input voltage +10V
range
Sample rate up to IMSPS
Linearity 1/2
(DNL/INL)
Gain error / offset 0.01% / 1mV
error
Input resistance 6.8 kQ
Protection +24 V tolerant, ESD protection

Analog outputs (AO) Channels 16 channels
Resolution 16 bit ADC
Output voltage +10V
range
Sample rate up to 5SMSPS
Linearity 1/1
(DNL/INL)
Gain error / offset 0.01% ; ImV
error
Output resistance 0Q
Current capacity > ImA
Protection +24 V tolerant, ESD protection

Analog 10 connector Connector DIN 41612, type C96 pin male connector
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Externally available 5V up to 1A, resettable protection
power supply
+12V analog up to 0.5A, resettable protection
+3.3V digital up to 1A, resettable protection
+5V digital up to 1A, resettable protection
Digital inputs (DI) Channels 32 channels
Input voltage -15V < Vo < 15V
range

Threshold voltage
range Vo

(VIL(max) = 0.8 V; VIH(min) 2 V)

Input resistance 10 kQ
Protection +24 V tolerant, ESD protection
DI Sampling 3.5ns
resolution

Digital outputs (DO) Channels 32 channels
Output voltage 0V <Vo<5V
range

Threshold voltage
range Vo

(VOL(max) = 0.2 V; VOH(min) 4.8 V)

Output resistance

430 Q

Protection 24 V tolerant, ESD protection
Digital 10 connector Connector type DIN 41612, type C96 pin male connector
Ethernet 2x RJ45 connectors;10/100/1000 Mbps
USB2.0 2.0 high speed; 1x B type connector
CANw 2x DB9 connector
RS232 1x DB9 receptacle

High speed serial
link

2x SFP > 5GHz

JTAG Molex 87833-1420

GPIO 12+ multi-purpose 10 pins, terminal blocks
Housing Dimensions 293mm x 64mm x 198mm

Weight ~ 5kg
Power supply Mains

Input voltage 100 - 250 VAC

Output voltage 12V

Power > 60W
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Detailed description of the HIL Breakout Board.

HIL Breakout Board is a passive board, designed to break out signals typically found on a
single row, on any HIL device. HIL signals, such as HIL analog outputs, are accessible via the
spring-cage terminal block array. This array consists of multiple push-in, spring-cage type
connectors. These connectors accept wires with or without ferrules, with up to a 1.5mma2 cross
section.

All signals are routed from the front (female) DIN41612 connectors, to the rear (male)
DIN41612 connectors, without changing the pinout. Thus, the HIL Breakout Board can act as
a pass-through extension board, which enables daisy-chaining of multiple HIL Accessories.

HIL devices typically feature a multi-rail PSU section, labeled as User PSU. The HIL
Breakout Board features 6 LEDSs, which indicate the correct operation of all channels of the
User PSU section.

Detailed description of the HIL / Tl Launchpad Interface Board

The HIL TI Launchpad Interface is an interface board, designed to enable a seamless interface
between existing TI's LaunchPad™ development Kits (in ERI labs) and any of the procured
HIL devices.

Features:

Headers for one LaunchPad™ board

All HIL and LaunchPad™ signals available through measurement terminals

5V and 3.3V power supply jumpers (HIL or LaunchPad™) with LED indication
16 HIL Digital Inputs (including DSP’s PWM signals)

16 HIL Digital Outputs (level shifted to 3.3V)

16 HIL Analog Outputs (clamped to 3.3V)

4 HIL Analog Inputs

Detailed description of the HIL / T1 180 DSP Control C Typhoon HIL DSP 180 Interface

Used for a family of Texas Instruments C2000 control cards (F28377, F28379) for
accelerating the development of power electronics applications. A plug-and-play, pin-to-pin
compatible interface with Typhoon HIL family of real-time HIL emulators eliminates setup
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time and enables developers to focus on control code development in the comfort of their
office. Plug-and-play HIL interface Plug the HIL DSP Interface with a T1 control card directly
into the HIL emulator and start running the power electronics application from get go. All
digital and analog signals from/ to the HIL DSP Interface are routed directly to HIL analog
and digital 10 pins to TI controller side for any C2000 control card family. HIL DSP 180
Interface Plug in a TI controller card and start controlling your power converter via a pin-to-
pin compatible HIL connection. Features and Benefits ¢ Directly connect the HIL DSP
Interface to HIL emulator (no cables or external power supplies needed).

» Compatible with: Delfino F28377 and F28379 control cards.

* 64 TI control card pins connected to HIL.

» Measurement terminals for monitoring all DSP and HIL signals.
* JTAG connector.

* CAN bus.

* Optional external PSU for standalone use

2.2 Limitation

The equipment itself shall be safe when it is powered feed through EU power sockets. The
equipment shall be able to be used as stand-alone, as well as be paralleled in a larger setup.
2.3 Training and support

Training and support should be available as a part of the offer.

The supplies will provide support in the form of engineering support and software and

firmware updates, without any extra payments, for the duration of the lifetime of the
equipment.

2.3 Other requirements
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We are an academic Institution and ask that any offer include any available academic discount.
The price must include shipping costs to the customer, exclusive of VAT.

We ask the suppliers to submit the following:

* Description of the maintenance and upgrading requirements.

* Description and illustrations of the equipment, including technical specifications.
* Descriptions of any offered warranties

Clause PE 2: Specifications of Mixed Domain Oscilloscopes

Mixed-Domain Oscilloscope with the following specs:

Input channels: not less than 4 Analog inputs channel + two passive analog probe per channel
of compatible bandwidth.

Digital channels: 16 digital inputs channel (2 separate probes 16 ch each to be provided)
Bandwidth (all analog channels): 350 MHz

Sample rate (all analog / digital channels) : Real-time: not less than 5 GS/s

Record length (all analog / digital channels) : >= 31.25 Mpoints

Waveform capture rate: > 500,000 waveforms/s

Vertical resolution: equal or exceeds 12-bit ADC

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

Standard analysis: Cursors: Waveform, V Bars, H Bars, V&H Bars

Measurements: 36 different measurements

Spectrum View: Frequency-domain analysis with independent controls for frequency and time
domains

Fast Frame Capture: > 1 600 000 waveforms/s

Plots: Time Trend, Histogram, Spectrum

Math: Basic waveform arithmetic, FFT, and advanced equation editor

Serial bus trigger, decode, and analysis: 12C, SPI, RS-232/422/485/UART, 12S, CAN FD,
Ethernet serial triggering and analysis 10BASE-T, 100BASE-T

Display: >10-inch TFT color, Capacitive (multi-touch) touchscreen

Hardcase for transition and front cover

Clause PE 3: Specifications of Passive Probe Oscilloscope
Passive Probe: 200 MHz 10X BNC
For use with BNC oscilloscopes with 1 MQ, 20 pF
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inputs for existing TEKTONIX 200 MHz Oscilloscopes

Clause PE 4: Specifications of Benchtop Programmable Power Supply
Programmable Benchtop DC power Supply with the following features:
Number of isolated independent channels: four

Max. overall output power: 800 W

Max. voltage per channel: 32 V for 2 channels / 64 V for the other two channels
Max. current per channel: 10 A for 2 channels / 20 A for the other 2 channels
Channels can be connected for series or parallel operation

Large touch display to monitor and control the power supply

Clause PE 5: Specifications of Industrial Multimeter with current Probe 400 A

Industrial Multimeter with hard case for voltage, current, resistance, conductance, capacitance,
diode, frequency, and temperature measurement
Voltage DC Maximum voltage 1000 V, Accuracy £(0.05% + 1)
Maximum resolution 10 pV
Voltage AC Maximum voltage 1000 V, Accuracy £(0.7% + 2) True RMS
AC bandwidth 20 kHz with low pass filter; 3 dB @ 1 kHz
Maximum resolution 0.1 mV
Current DC Maximum amps 10 A (20 A for 30 seconds maximum)
Amps accuracy £(0.2% + 2), Maximum resolution 0.01 pA
Current AC Maximum amps 10 A (20 A for 30 seconds maximum)
Amps accuracy £(1.0% + 2) True RMS, Maximum resolution 0.1 pA
Resistance Maximum resistance 50 MQ, Accuracy +(0.2% + 1)
Maximum resolution 0.1 Q
Capacitance Maximum capacitance 9,999 pF, accuracy £(1% + 2)
Maximum resolution 0.01 nF, Frequency Maximum frequency 200 kHz, Accuracy +(0.005%
+ 1), Maximum resolution 0.01 Hz

400 A clamp specification (included with the multimeter)
Nominal current range 400 A

Continuous current range 1 A - 400 A

Maximum non-destructive current 1000 A

Lowest measurable current 1 A

Basic accuracy 2% + 0.06 A
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(45-400 Hz)

(% reading + floor spec)

Useable frequency 5 Hz - 20 kHz

Output level(s) 1 mA/A

Safety CAT IV 600 V, CAT IlIl, 1000 V

Maximum voltage 1000 V AC r.m.s from earth to ground, in compliance with EN61010
Maximum conductor diameter 32 mm (1.25 in)

Maximum conductor size (bus bar) 750 MCM

Output cable length 1.5 m (59 in)

Shrouded banana plugs Yes

Clause PE 6: Specifications of Six channels galvanically isolated measurement modules

General Specifications
Up-to six different measurement signals for Power Signal Monitoring (voltage / Current)

Different Measurement options:

AC/DC Signals (High Voltage, Control VVoltage, High Current, Control Current)

Easy for supply Unipolar Power Supply Adapter +5VDC

Oscilloscope and HIL combinability: BNC connectors for oscilloscope interface or —SSPACE
interface or data acquisition interface

DSP and micro controller compatibility: IDC 7X2 Connector for DSP or

micro-controller interface

Easy wiring installation:

Detailed Specifications:

Operating Input +5VDC

Voltage

Operating Input <=500mA

Current

Channels 6 channels

BNCx Output +/- 5VDC

Voltage

VOXx Output +/-3.3V

Voltage

Accuracy Better than or equal to 0.5%
Bandwidth Not less than 200KHz
Isolation Voltage | Not less than 5000V
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Temperature Better or equal to 50 ppm/c

stability

Dimensions Not exceeding 125mm X 175mm X 50 mm

Weight Not exceeding 600 gm

Channel Type All voltage +/-600V / all current +/- 30A or hybrid according to
what is mentioned in specific item Description

y wiring with snap

Clause PE 7: Specifications of T"0KVA Regenerative Grid Simulator

Detailed Specs:

Output power: 60kVA

Output voltage: 0~400V

Voltage Accuracy: 0.1%+0.2%F.S.

Max. Current (1-Phase Mode) : RMS 300A, Peak 900A

Max. Current (each phase in 3-Phase Mode): RMS 100A, Peak 300A
Output frequency: DC, 30Hz-100Hz

Output Power: (1-Phase Mode) = 30KW & (3-Phase Mode) = 10kW
User-selectable single-phase or three-phase output

Full 4 quadrants, fully regenerative up to 100% of output current rating
Specifically designed for PV inverters, Smart Grid and EV related test applications
Programmable slew rate settings for voltage and frequency
Programmable voltage and current limits

Turn on, turn off phase angle control

LIST, PULSE, STEP mode functions for testing Power Line Disturbance (PLD)
simulation

Voltage dips, short interruption and voltage variation simulation
Harmonics, inter-harmonics waveform synthesizer

Comprehensive measurement capability, including current harmonics
Analog programmable interfaces

Remote interface: GPIB, RS-232, USB and Ethernet

Parallel output for higher power applications (Three-phase only)
Regenerative AC load function

Equipped with soft control and monitoring panel
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The equipment should comprise the following H/W components c/w operational/monitoring
and control & communication latest software”

- The base unit

- The AC load option

- The Soft Panel
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27 | e A Sod Jlse Jlea | As per Clause 3
Pocket VNA MS 1

28 | Sadll alas¥) Jladl o3US | As per Clause 2

RF Cables for VNA MS 2

67GHz

29 | zoallsdaall st (8 Sles | As per Clause 1

True Multiport Vector | MS 3
Network Analyzer up to

8.5 GHz up to 24 Ports

30 pe ¥,0 OB As per Clause 2
Coaxial Cables 3.5mm | MS 4

31 seal) alite (ubd g As per Clause 3
Nano VNA MS 5

32 | Aggl claaal 8 ciliale | As per Clause 1
RF Accessories MS 6

33 FAla Wi heasse | Asper Clause 1
67GHz Calibration Kit | MS 7

34 Jua g Sliale As per Clause 8
1.0mm Female MS 8

Connector End Launch
PCB, Removable End

Launch
35 ity (bl Slea As per Clause 1
Mini-Compact Range MS 9
Pattern
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Clause MS 1:

Pocket VNA Portable Vector Network Analyzer

e Frequency range: 500 kHz to 4 GHz

e 2-port Vector Network Analyzer

e Measure reflection and transmission coefficients on both ports (S11, S21, S12, S22) -

magnitude and phase

e Linear, logarithmic and listed scan

e Dynamic range (typically):

euUpto70dB @ 350 MHz and upto 40 dB @ 4 GHz

e Output power -14 dBm at 100MHz, varies over frequency

e Impedance from 3 to 1000 Ohms

e Measurement speed: about 10 ms per step plus communication

e Number of steps: 1 to 10001

e Frequency setting resolution: 1 Hz

e Connection to PC: mini-USB

¢ RF connectors: SMA female

e Weight about 110 grams

(length x width x height): 90mm x 64 mm x 26mm (about 3.5" x 2.5" x 1")

Clause MS 2:
Cable connector to VNA ruggedized 1.85 mm female
Cable connector to DUT ruggedized 1.85 mm male
Cable length 635 mm (25 in)
Outer diameter of cable 6.1 mm (0.24 in)
Minimum bend radius 57 mm (2.25 in)
Crush resistance 14 kg/mm (800 Ib/in)
Frequency range 0 Hzto 67 GHz
Transmission loss (at maximum frequency) >5.83 dB, typ. 5.07 dB
Match (at maximum frequency) > 13.98dB (VSWR < 1.50), typ. 21.27 dB
Delay time 2.5 ns
Magnitude stability >0.10 dB
operating temperature range +18°C to +28°C
permissible temperature range 0 °C to +50 °C
storage temperature range -40 °C to +70 °C
Mechanical resistance  “5 Hz to 150 Hz,
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in line with IEC 60068-2-6"

e Mechanical resistance  "10 Hz to 300 Hz,
in line with IEC 60068-2-64"

e Mechanical resistance  "40 g shock spectrum,
in line with IEC 60068-2-27, MIL-STD-810"

e Weight 1759 (6 0z)

e Shipping weight 0.5 kg (1 Ib)

Clause MS 3:
Bench-top (Fully integrated 24-port VNA "1-reflectometer per test port™)
Test port connector N female
Number of test ports 24
Frequency range 9 kHz to 8.5 GHz
Frequency resolution 1Hz
Number of measurement points per trace 2 to 100001
Measurement bandwidth 1 Hz to 1 MHz (1/1.5/2/3/5/7 steps)
Dynamic range "9 kHzto 100 kHz > 100 dB Typical 122 dB
100 kHz to 50 MHz > 120 dB Typical 138 dB
50 MHz to 4 GHz > 130 dB Typical 140 dB
4 GHz to 7 GHz > 125 dB Typical 138 dB
7 GHz to 8.5 GHz > 120 dB Typical 130 dB"
"Measurement time
for 201 measurements points, with 200 MHz span, 1 MHz measurement bandwidth"
"with 900 MHz center frequency - TSWEEP < 2.5 ms

e with 5.1 GHz center frequency - TSWEEP <2 ms "

e Data acquisition at all test ports"Supports simultaneous data acquisition at all 24 test ports

e And measure one DUT with up to 24 ports"

e Calibration Kit  4- Port electronic calibration unit up to 8.5 GHz

e RF Cables 12 VNA RF Cables 36 inch N(m) to N(m) flexible phase stable

Clause MS 4:

e Flexible Cable, Keysight Test Port 3.5 mm NMD To 3.5mm (to be integrated with existing

equipment)

Clause MS 5:

e High dynamic range - 110dB @ 5.8GHz

e 50kHz - 6GHz frequency range

e Low temperature drift

e Improved measurement repeatability (<0.1dB typ)
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e Adjustable IFBW - can measure narrowband devices

e S parameters export, custom calibration kit parameters & advanced calibration methods
(NanoVNA-QT software)

e TDR with millimeter level resolution

e 4 inch touchscreen

e Small and portable - lower weight (300g) compared to other portable VNASs of similar
performance (> 2.5kg)

e Supports NanoVNA-QT and NanoVNA-Saver software

e APl allows integration with custom automated test setups

Clause MS 6:

e GPIB-t0o-USB Qt. (2)

o GPIB Standard IEEE 488.1 USB USBTMC-USB488 LAN/Ethernet Standard LAN
(with HiSLIP, LXI, VXI-11, SICL-LAN and sockets) (Windows only) PXI, AXle, PXI,
PXle, and PCle devices VXI: FireWire (Windows 7 and 10, 32/64-bit)

o USBJ/GPIB Interface High-Speed USB 2.0

e WR-137 Waveguide Section 6 Inch Length Straight Using CPR-137G Flange With a
5.85 GHz to 8.2 GHz Frequency Range in Commercial Grade Qt. (2)

e WR-137 to SMA Female Waveguide to Coax Adapter CPR-137G Grooved with 5.85
GHz to 8.2 GHz C Band in Copper, Paint Qt. (2)

e WR-90 Waveguide Section 6 Inch Length Straight Using UG-39/U Flange With a 8.2
GHz to 12.4 GHz Frequency Range in Commercial Grade Qt. (2)

e WR-90 to SMA Female Waveguide to Coax Adapter UG-39/U Square Cover Standard
with 8.2 GHz to 12.4 GHz X Band in Copper, Paint Qt. (2)

e WR-62 to SMA Female Waveguide to Coax Adapter UG-419/U Square Cover with 12.4
GHz to 18 GHz Ku Band in Copper, Paint Qt. (2)

e WR-62 Waveguide Section 3 Inch Length Straight Using UG-419/U Flange With a 12.4
GHz to 18 GHz Frequency Range in Commercial Grade Qt. (2)

e ABSORPTIVE SP16T PIN DIODE SWITCH, 0.5 to 18 GHz, 60 dB Isolation, SMA (F)
Qt. (2)

o The switch requires a separate -5 V and +5 V biasing in addition to the 4-Bit TTL
control. This model offers in-line 16 output ports, a typical 6.5 dB insertion loss, and 60
dB minimum isolation with a typical switching speed of 50 nanoseconds. The switch has
female SMA connectors for all RF ports and Micro-D15 Male connectors for bias and
TTL control.

e HMC252 DC-3 GHz RF Non-reflective SP6T Switch RF Single-pole six-throw switch
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for CATV / DBS MMDS Wireless LAN Qt. (4)
e HMC321 RF Switch Module 1 Open 8 RF Switch 8GHz Frequency 5V Power Supply
SMA Interface Qt. (4)

e Hmc253 Dc-2.5 Ghz Rf Single Pole Eight Throw Switch Rf Switch Module Antenna Channel
Selection Qt. (4)

Clause MS 7:
« Open, Short, Match, Through, male and female each
» Connector types: 1.85 mm
« High end accuracy with data based characterization data (individual S-parameters delivered
with each kit)
« Including torque wrench and open-end wrench

Clause MS 8:
e 1.0 mm Female Connector Clamp/Solder (Captive Contact) Attachment End Launch PCB,
Removable End Launch,
ePolarity  Standard
« Connector Series 1.0mm
« Connector Gender Female
« Impedance 50 Ohm

«Body Style Straight

« Attachment Method Clamp/Solder (Captive Contact)
«Mount Method  None

e Minimum Frequency DC

« Maximum Frequency 110 GHz
e Interface Type 1 End Launch

Clause MS 9: Providing radio frequency shielding (with a certificate of effectiveness) and
anechoic absorption up to the max range of PNA-X befitting to a range of applications from
antenna testing to EMI/EMC measurements in a fully Portable and Modular manner that
allows easy transportation and setup in different labs and applications.
Integrated with Keysight N5244B PNA-X Vector Network Analyzer and N5292A mmWave
Test set with 4 sets of motorized reference antennas for antenna pattern measurements
covering the bands from 26.5 GHz up to the max range of PNA-X.
The enclosure should come standard a shielded door with a selection of additional options to
allow customization as per ERI’s needs, including (but not limited to):

e Communication panel for Input/Output
Shielded windows
Shielded Vent Plates

e Lighting
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ad ciiall am) A58 clial gal) dasl) daagll jmw A )
aid)
36 4 sa dass | As per Clause 4
Tower Workstation INF 1
37 LY i yul 5 Gaaadl | As per Clause .
Deep learning & 10T INF 2
Offsite Workstation
38 clbhay) /IAI\\TFp:e%r Clause 1
Al Portable Workstation
39 VI 4lle ,yskisae | As per Clause )
Large scale Developer Kit INF 4
40 skisae | As per Clause 5
Developer Kit INF 5
§ pia ok sac As per Clause
41 Developer Nano Kit INF 6 2
A all bz Jlaa) 36l | As per Clause
42 | Motion sensing input INF 7 2
devices
A5 flle Aol AL As per Clause
43 Interactive 4K display 75" INF 8 1
44 @IS (25 e megr clause 2
External Hard Drive
SATA internal SSD
46 Ol A 58 s ) a8 As per Clause 1
Iriscope Iridology camera | INF 11
Aol QB g
47 Programmable humanoid | As per Clause 1
Robot INF 12
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48 (pa alS ) S As per Clause 9

LiDAR Camera INF 13
OV sasie ypead e

49 | Color CMOS Imaging | ASper Clause | 4

INF 14
Camera

50 daede yyshitae As per Clause »

Embedded Developer Kit | INF 15
(0 (A ¥ e agill) duila glaal) s gay andl 4 gllaal) CiliadU 4uidl) cilial gal)
Clause INF 1:

e Processor: Intel Xeon Gold 6230R (2.1GHz, 4.0GHz Turbo, 26C,10.4GT/s 2UPI,
35.75MB Cache, HT (150W)) DDR4-2933

OS: Windows 11 Pro for Workstations (6 cores plus), English, French, Spanish
GPU: Nvidia RTX A6000, 48GB, 4DP Virtual Link (XX20T)

Memory: 128GB 8x16GB DDR4 2933MHz RDIMM ECC

Systems Management: Intel® vPro Technology Enabled

Operating System (Boot) Drive: Intel NVMe PCle SSD (Front PCle FlexBay)
Hard Drive: M.2 1TB PCle NVMe Class 40 Solid State Drive

2nd Storage Drive: 3.5" 2TB 7200rpm SATA Hard Drive

Optical Drive:16x Half Height DVD-/+RW Cables

Keyboard: Wired Keyboard English Black

Mouse: Optical Mouse

Wireless: Intel® Dual Band Wireless AC 8265 (802.11ac) 2x2 + Bluetooth module
Display: 27’’ Monitor - 2560X1440 @ 60 Hz

Clause INF 2:

e Processor: 12th Gen Intel® Core™ 19-12900HX

e OS: Windows 11 Pro

e GPU: NVIDIA® GeForce RTX™ 3080 Ti 16GB GDDR6 (175W TGP, Listed Boost
Clock: 1590Mhz)

e Display: 16" WQXGA (2560 x 1600) IPS, 500 nits, 16:10 aspect ratio, 165Hz (3ms
response time), 100% sRGB, up to VESA DisplayHDR™ 400 Certified, Dolby Vision™
support, NVIDIA® G-SYNC™ support, TUV Rheinland certified

e Memory: 32GB (2 x 16GB) 4800MHz DDR5

e Battery: Super Rapid Charge 99.99Wh

e Storage: 2TB Gen 4 SSD
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e Security: Fingerprint & e-Shutter

e Connectivity: Intel® WiFi 6E & Bluetooth 5.2

e Dimensions: 19.4mm x 358.1mm x 263.5mm

Clause INF 3:

Processor: AMD Ryzen™ 9 6900HX

OS: Windows 11

GPU: NVIDIA® GeForce RTX™ 3080 Ti (16GB GDDR6, 100W)
Display: 14-inch QHD 165Hz, 2560 x 1440, 100% DCI-P3, FreeSync Premium
Memory: 16 GB DDR5-4800MHz (Fixed Onboard)

Battery: 61.6WHTr

Storage: 1TB SSD (M.2 NVMe PCle 4.0 x4)

Security: Windows® Hello built-in IR HD webcam (1080P)
Connectivity: Wi-Fi 6E + Bluetooth 5.3

Dimensions: 16.8mm x 220mm x 319.7mm

Clause INF 4:

GPU: 512-core Volta GPU with Tensor Cores.

Operating System: Linux

CPU: 8-core ARM v8.2 64-bit CPU, 8MB L2 + 4MB L3

Processor Speed: 2.5 GHz

Memory: 32GB 256-Bit LPDDR4x | 137GB/s

Storage: 32GB eMMC 5.1

PCle X16: X8 PCle Gen4/x8 SLVS-EC

RJ45: Gigabit Ethernet

USB-C: 2x USB 3.1, DP (Optional), PD (Optional)

Close-System Debug and Flashing Support on 1 Port

Camera Connector:(16x) CSI-2 Lanes

M.2 Key M: NVMe

M.2 Key E: PCle x1 + USB 2.0 + UART (for Wi-Fi/LTE) / 12S + DMIC + GPIOs
40-Pin Headers: UART + SPI + CAN + 12 C + 12 S + DMIC + GPIOs
HD Audio Header: High-Definition Audio

eSTATp + USB 3.0 Type A: SATA Through PCle x1 Bridge + USB 3.0 (PD + Data for
2.5-inch SATA)

HDMI Type A: HDMI 2.0

MSD/UFS Card Socket:  SD/UFS

Graphics Card Ram Size: 1 GB

Number of USB 2.0 Ports: 1
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Number of USB 3.0 Ports: 1

Item Weight:  1.43 pounds

Product Dimensions: 4.2 x 4.2 x 4 inches

Computer Memory Type: DDR DRAM

Flash Memory Size: 32 GB

Hard Drive Interface: Solid State

Hard Drive Rotational Speed: 1 RPM

Power Source: DC

Clause INF 5:

GPU: Volta™ architecture 384 CUDA® cores and 48 Tensor cores.
Operating System: Linux

CPU: 6-core Carmel ARM®v8.2 64-bit CPU 6 MB L2 + 4 MB L3.
DLA: 2x NVDLA Engines

Vision Accelerator: 7-Way VLIW Vision Processor

Memory: 8 GB 128-bit LPDDR4x 51.2GB/s

Storage: microSD

Video Encode: 2x 4Kp30 | 6x 1080p 60 | 14x 1080p30(H.265/H.264)
Video Decode: 2x 4Kp60 | 4x 4Kp30 | 12x 1080p60 | 32x 1080p30 (H.265) 2x 4Kp30 |
6x 1080p60 |16x 1080p30 (H.264)

Camera: 2x MIPI CSI-2 D-PHY lanes

Connectivity:  Gigabit Ethernet, M.2 Key E (WiFi/BT included), M.2 Key M (NVMe)
Display: HDMI and DP

USB: 4x USB 3.1, USB 2.0 Micro-B

Others: GPIOs, I12C, 12S, SPI, UART

Mechanical: 103 mm x 90.5 mm x 34 mm

Item Weight: 1.75 pounds

Package Dimensions: 10.3 x 6.8 x 2.8 inches

Hard Drive Interface: Solid State

Number of USB 2.0 Ports: 3

Number of USB 3.0 Ports: 1

Clause INF 6:

e GPU: 128-core Maxwell or equivalent

e CPU: Quad-core ARM A57 @ 1.43 GHz

e Memory: 4 GB 64-bit LPDDR4 25.6 GB/s

e Video Encode: 4K@30 |4x 1080p@30 | 9x 720p@30 (H.264/H.265)

e Video Decode: 4K@60 |2x 4AK@30 | 8x 1080p@30 | 18x 720p@30 (H.264/H.265)
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Camera: 2x MIP1 CSI-2 DPHY lanes

Connectivity: Gigabit Ethernet, M.2 Key E

Display: HDMI and display port

USB: 4x USB 3.0, USB 2.0 Micro-B

Others: GPIO, I°C, I’S, SPI, UART

Mechanical: 69 mm x 45 mm, 260-pin edge connector

Clause INF 7:

Dimensions: 126.00 x 103.00 x 39.00 mm
Weight: 4409
Depth camera: 1MP Time-of-flight
RGB camera: 12MP CMOS sensor rolling shutter
IMU: 3D digital accelerometer and a 3D digital gyroscope
Microphone: 7-microphone circular array
Power through USB-C or external PSU
Sync connectors to synchronize multiple units
In the box:

Azure Kinect DK

Stand

USB-A to USB-C data cable

USB-A to DC barrel-jack power cable

Power supply

Clause INF 8:

Picture Processor: UHD Engine

Screen Size: 75" Measured Diagonally
Resolution: 3,840 x 2,160 (4K UHD)
Response Time: 6ms

Sound: Built in Speaker (10W x 4CH)
OS: Tizen 6.5

Touch Type: IR

Touch Pen: Passive Pen with magnet
Hardness: Heat Semi-Strengthened Glass

Additional Film: AG Flim(Anti-glare) Hydrophobic Coated PET (Shatter-proof flim)

Antimicrobial Coating
Wi-Fi Connectivity: Yes
Bluetooth: Yes
Ethernet (LAN): Yes
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Power Supply (V): AC110-240V 50/60Hz
Maximum Power Consumption: 473W
Package Size: 1905mm x 1189mm x 287mm
Color: Gray White
Required Accessories: Compatible wall mount
Clause INF 9:
e Capacity: 16 TB
e Interface: USB 3.2 Gen 1
e Compatibility: Windows® 10+ / macOS 11+
e Password Protection: Built-in 256-bit AES hardware encryption with password
protection
Dimensions (L x W x H): 5.48" x 1.93" x 6.72"
e Inthe Box:
Desktop hard drive
SuperSpeed USB-A cable (5Gbps)
AC adapter
Software for device management and backup with password protection
Quick install guide
Clause INF 10:
Product Type: SATA SSD
Storage Type: Internal
Interface: SATA 6 Gb/s Interface
Read/Write Speeds: up to 560/530 MB/s
Capacity: 8TB
Form Factor: 2.5"
NAND Type: V-NAND 4-bit MLC
Security: AES 256-bit Full Disk Encryption, TCG/Opal V2.0, Encrypted Drive
(IEEE1667)
Reliability (MTBF): 1.5 million Hours Reliability (MTBF)
e Management SW: Magician Software for SSD management
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Clause INF 11:

Sensor: 5.0 Mega pixels high resolution Korea sensor
Focus: Adjustable focus
Maximum resolution: 2560x1920
Control: 4 LED/2 LED lamps control
Software language: English
Auto white balance and contrast adjustment
Color Temperature Filter
Compatible with iris lens, hair lens and skin lens.
Accessories:
Handset
30X Iris Lens
Aluminum Box
Lens protective cover
Package:
IRIDOLOGY CHART
User Manual.
CD (Driver and Pro Analysis Software)
Software USB KEY

Clause INF 12:

Dimensions: 574x 311x 275 mm (22.6 x 10.8 x 12.2 inches)
Weight: 5.48 Kg (12,08 Ib)
Autonomy: 60 minutes in active use et 90 minutes in normal use
Degrees of freedom: 25
Touch Sensors: 7
Processor: Intel Atom E3845
Built-in OS: Linux (Gentoo)
Compatible OS: Windows, Mac OS, Linux
Programming languages:
Embedded: C++, Python
Remote: Java
Vision: 2 OV5640 2592x1944 cameras
Connectivity: Ethernet, Wi-Fi
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Clause INF 13:

Use environment: Indoor

Technology: Laser scanning

Ideal range: 0.25mto 9 m

Depth technology: LiDAR

Minimum depth distance (Min-Z) at max resolution: ~25 cm
Depth Accuracy: ~5 mm to ~14 mm thru 9 m?
Depth Field of View (FOV): 70° x 55° (£3°)
Depth output resolution: Up to 1024 x 768
Depth frame rate: 30 fps

RGB frame resolution: 1920 x 1080

RGB sensor FOV (H x V): 70° x 43° (£3°)
RGB sensor technology: Rolling Shutter
Processing: Intel RealSense Vision ASIC
Form factor: Camera Peripheral

Connectors: USB- C 3.1 Gen 1

Diameter x Height: 61 mm x 26 mm

Clause INF 14:

Sensor: Color sensor with BAYER filter; CMQOS progressive scan sensor
Resolution: 1280(H) x 1024(V) Pixel

Sensor format: 15,36(H) x 12,29(V) mm, 12 x 12 um pixel size

Pixel digitization: 10 Bit or any 8 of 10 Bit

Power dissipation: 6.5W max

Frame rate: Up to 100 frames/s (fps) at full resolution

Max. Data rate: 132 MByte/s.

Shock proof: up to 70G/10ms

Free selection of image resolution and frame rate (interdependent)
2 Taps (2x 8 or 2x 10-bit data transfer)

F-Mount lens mount

Clause INF 15:

e Processor: Quad core Cortex-A72 (ARM v8) 64-bit SoC @ 1.5GHz

e Ram: 8GB LPDDR4-3200 SDRAM

e Networking: 2.4 GHz and 5.0 GHz IEEE 802.11ac wireless, Bluetooth 5.0 BLE &
Gigabit Ethernet

e USB: 2 USB 3.0 ports; 2 USB 2.0 ports
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e Connector: 40 pin GPIO header

e HDMI: 2 x micro-HDMI ports (up to 4kp60 supported)
e 2-lane MIPI DSI display port

e 2-lane MIPI CSI camera port

e 4-pole stereo audio and composite video port

e In the Box:
8GB Gen 4 board
32GB Class 10 A1 MicroSD
Official Case (Red & White)
Black Micro-HDMI Cable
Official USB-C Power Supply (EU style)
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51 D g A5 Al As per Clause 1
Film punching machine | PCB 1
52 idid jlea As per Clause 1
Dry film sheet laminator | PCB 2
53 i Al 4 Chaidisla | As per Clause 1
il gl PCB 3
Semi-Automatic SMD
Pick & Place and
Dispensing System with
Micro placer
54 | oAl o) sgdl (ke 43Sl | As per Clause 1
Hot air level machine | PCB 4
(0f  J) oY raagil)) ds gudaal) il galf Janal & slhaal) Ciliadll A ciliia) gal)
Clause PCB 1:
1. Single-hole optical film punch.
2. Benchtop model.
3. Using high resolution ellocentric optics, high magnification, and manual micro
adjustment, each hole is accurately punched one at a time.
4. Target image to punch concentricity: £13um.
5.  Flat screen monitor.
6. Vacuum plate holds film flat and secure during alignment and punching.
7. “Recommended compressor should be supplied”.
8. Electric power requirement: 100-230VAC, 50-60 Hz.
9. Spare parts.
10. Training.

All devices needed for operation, testing and commissioning should be included.

Clause PCB 2:

1. Hot Roll Laminator of Dry Film Photo resist to a wide range of substrate materials”
PCB copper laminates, flexible laminates, Ceramic Wafers, stainless steel, Brass,

Silver etc.)

N

3. The lamination thicknesses up to 3mm.

One side of the substrate material can be laminated at a time.
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4. Temperature range 0 — 160 degrees Centigrade

5. Lamination speed 0 — 1 meters/minute variable in 6 stages

6. 220/240 Volt 50 Hz Single phase.

7. Lamination temperature and speed control are microprocessor controlled.

8. Load and Exit tray should be supplied.

9. Up to 9 pre-set temperature and speed setting programs can be stored.

10. Heavy duty motor with regenerative motor drive featuring hardened steel roller.

11. Footswitch for ease of operation (Should be included).

12. Touch Reverse function to allow easy cleaning of rollers and for Panel alignment.

13. Dual Heater roller and dual pressure roller, Silicon rubber to allows precision balanced
roller pressure across the full width of the panel, with automatic roller gap adjustment
ensuring correct pressure for laminating panels and flexible substrates from 0.1mm up
to 3 mm thick.

14. Spare parts.

15. Training.

All devices needed for operation, testing and commissioning should be included.
Startup Kit:

Such as replaceable internal infrared roller heaters, etc...

DRY FILM Photo resist 30Cm width, 150m, thickness 38 pm/40 um, 50 um,  Qt. (4)
of each thickness.
Solder mask FILM 75 pum, 30Cm width, 150m Qt. (4).
DRY FILM Photo resist 800 sheets of 18 x 24 film 38 um /40 or 50 um
Spare parts Kit (Details).

Clause PCB 3:

1.

Handle BGA’s, QFN’s and parts sizes of 0201 with an accuracy up to 0.03mm on
circuit boards up to 450mm x 250mm. Reaches up to 800 SMD parts per hour.

2. A motorized table rotates automatically to the correct picking bin according to the
imported PCB project.
3. Prism technology in the motorized Microplacer allows visual superposing of backside
pins of BGA’s & QFN’s with the PCB contact pins.
4. Turn table drive for 45 different single part type bins, plexicover, screw lock and
transportation cover
5. Work with panels up to 450mm x 250mm or up to 450mm x 500mm (preferred.
6. All option should be included:
¢ Fine Pitch table adjuster (The micro placer MPL 11 serves to place BGA, micro-BGA,
QFN, MLF, QFP, PQFP, CSP or flip chip parts).
e Full Software Package:
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= The part types in the different feeders can be stored and loaded when
needed.
= The SW switches dynamically between camera and PCBA plan and
ensures the optimal view over all the process.
= The SW works with standard PCBA documentation and simple text
files that can be imported.
Rreflow oven for a PCB board size (30 x 40 Cm), should be included.
Solder past with multi-Nozzel size if available.
Cleaner.
All option should be included with price to select.
Training.
6. Spare parts.
All options should be included with separate price for each.
Clause PCB 4:
Specs:
e Maximum PCB size: 300 mm X 400mm.
Stainless steel.
Titanium clamp for pcb 3mm thick.
Solder tank capacity 120 kg.
Heating time 1 hour.
With cleaning and fluxing unit (Consumables should be supplied).

arONE

single/three phase 6kw, 220v/440 v
Spare Parts Kit should be included.
150 KG solder Bar.
Compressor should be included. (Recommended by supplier)
e Spare parts. (Details should be included).
All devices needed for operation, testing and commissioning should be included.
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