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Electronics-Telecommunications and Applications Lab

Equipment, Instruments and materials

The laboratory is equipped with scientific equipment and instruments such as oscilloscopes, generators,
RF, arbitrary RF generators, spectrum analyzers, PCB bonding, BGA, SMT reworks stations etc., which
permit reliable experimental measurements. Digital design is possible through Altera PLD's that
programmed with the program Quartus. CPLD's can be programmed in three ways: schematic diagram,
VHDL, State machines or any combination of three methods. There is also the possibility of
implementing DSP applications using the Texas Instruments, AVR and Arduino IDE tools.

RSA3408A - Real Time Spectrum Analyzer (DC-8GHz)

System Integration of WLAN, 3G, and
Other RF Systems

Radar and Pulsed RF Signal
Characterization

RFID System Development and
Troubleshooting

Characterization of Interfering or
Unknown Signals in Spectrum
Monitoring and Surveillance
Troubleshooting RF Components,
Modules, or Systems

Getting Answers to Elusive EMI
Diagnostic Problems

General Purpose Phase Noise and Jitter
Signal Analysis

1 kHz to 13.2 GHz fully synthesized
frequency range

Lightweight, portable and rugged
construction at 12 kg

Excellent TFT color display
Comprehensive marker facility

Wide input signal range +30 dBm to -
110 dBm

Semi-automated measurements
USB 2.0 Interface

Extremely user friendly MMI reduces
risk of operator error

Auto Tune facility

GPIB as standard

AM/FM demodulation

Internal pre-amplifier
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TDS7154 1.5GHz 4CH Digital Phosphor Oscilloscope

e 1.5 GHz Bandwidth

e Up to 20 GS/s Real-time Sample Rate

e Up to 32 Megasamples Memory Depth

e >400,000 Wfms/second Maximum
Waveform Capture Rate

e Optional Communications Mask Testing
Up to 2.5 Gb/s Rates

e Optional Clock Recovery from Serial
Data Streams

e Optional 32-bit Serial Trigger for
Isolation of Patterndependent Effects

e 10 MHz Timebase Reference Input for
Enhanced Accuracy and Repeatability

e Graphical User Interface

TDS5104 Oscilloscope 4 Channel 1GHz 5GS/s

. 350 MHz, 500 MHz, and 1 GHz
Bandwidth Models

4 Channels on all Models

Up to 5 GS/s Sample Rate

Up to 16 M Record Length

100,000 wfms/s Maximum Waveform
Capture Rate

10.4 in. Bright Display

Standard Touch Screen on TDS5054B
and TDS5104B
. Suite of Advanced Triggers
. Communication Mask Testing
. Pass/Fail Limit Testing

10MHz-9GHz Vector Network Analyser with calibration kit

e High performance 2-port S-parameter
measurement engine consisting of a

= =y single flexible source and ultra-linear
receiver.

e Thoroughly characterize your RF
components versus time, frequency and
power

DIGITAL RF SIGNAL GENERATORS 3413 250 kHz-3.0 GHz

o Fast RF frequency and level settling for

e high speed testing

e High performance vector modulation
for improved component test

e Low adjacent channel power for
receiver selectivity and amplifier
linearity testing

e Fast GPIB response to maximize ATE
system performance

e RF waveform creation software
Wide bandwidth FM and AM modulation
capability

e RF optimization modes - Auto, Low
Noise, Low ACP and Higher Power




FG-7002C - Sweep Function Generator

Wide frequency range: 0.02Hz to 2MHz
4-in-1 Sweep, Function & Pulse
Generator and Frequency Counter
Versatile Waveforms: Sine, Triangle,
Square, Ramp, Pulse, Sawtooth, TTL,
CMOS

Built in 6 digit internal and external
counter display (Max. 50MHz)
Internal and external linear sweep
control from 1:1 to 100:1

Low distortion factor less than 1% at
0.2Hz to 100kHz

TTL and CMOS Leveled square wave
output

Variable symmetry to generate
sawtooth and pulse waveforms

Generator

LW120 2-Channel Arbitrary Waveform

[

S MEASUREMENT PMM8053B

e Frequency range 100 kHz -3 GHz
Level range 0.1-300 V/m
Resolution 0.01 V/m

Sensitivity 0.15 V/m (typical >0.1V/m)

IR 550 with an 800 W heating head
with aperture system

Homogeneous 800 W IR bottom
heating

Closed temperature control circuit
with thermocouple or non-contact
sensor

Precision placement system PL 550
(+/- 0.025 mm) with motor zoom AF
camera, high-contrast LED lighting and
vacuum that switches automatically

Motor zoom reflow process camera
for process viewing

Intuitive operation with or without
PC connection

Process control and documentation
via the operator software IRSoft

Suitable for the use of the
Dip&Print Station
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Ersa DIGITAL 2000A soldering station

Secondary voltage: 24 V~Rating: 80 W
Control technique: SENSOTRONIC with
digital PID control

Temperature range: stepless 50°C
(120°F) - 450°C (840°F)

Function display: 4-digit LED display
with menu control

The DE1-SoC Development Kit presents
a robust hardware design platform built
around the Altera System-on-Chip
(SoC) FPGA, which combines the latest
dual-core Cortex-A9 embedded cores
with industry-leading programmable
logic for ultimate design flexibility.

The DE1-SoC board has many features
that allow users to implement a wide
range of designed circuits, from simple
circuits to various multimedia projects

Integrated floating-/fixed-point DSP
with up to 456 MHz performance; and
ARM9 with up to 456 MHz performance
Software, expansion headers,
schematics and application demos
SDKs, DSP/BIOS RTOS, drivers, stacks
and protocol, algorithm libraries, flash
and boot utilities and StarterWare

STK600

AVR Studio 4/AVR32 Studio compatible
USB Interface to PC for programming
and control

Clock oscillator, adjustable on the fly
from AVR Studio (0-50MHz, 0.1% res)
Serial ISP of tinyAVR and megaAVR
devices

PDI Programming of AVR XMEGA
devices

JTAG programming of 8-bit megaAVR,
8/16-bit AVR XMEGA and 32-bit AVR
UC3 devices

aWire Programming of 32-bit AVR UC3
devices

TMS320C6713 DSP Starter Kit (DSK)

=
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Embedded JTAG support via USB
High-quality 24-bit stereo codec

Four 3.5mm audio jacks for
microphone, line in, speaker and line
out

512K words of Flash and 16 MB SDRAM
Expansion port connector for plug-in
modules

On-board standard IEEE JTAG interface
+5V universal power supply
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Arduino Inventor’s kit

e Programming and hardware interaction

»
: with the Arduino programming
4‘@ language.
* - A

Measurement mode: full parallel
center frequency: 2.4 GHz

e Time interval between sequential
measurement snapshot 4 ms

¢ maximum antenna number Tx/Rx:

32/32
MISC
Precision power supplies
Portable oscilloscope
Various antenna types
In-LAB PCB manufacture
Mechanical equipment (drilling, shaping machines)
Qt
Type Description y Company
Flash Program Memory
1-Kbyte In-System programmable Flash Program
AT90S1200-12PI Memory 17 ATMEL
2-Kbyte In-System programmable Flash Program
AT90S2313 Memory 3 ATMEL
K6R1008C1C-IC12 SAMSUNG RAM, 12 nsec Memory 128K X 8 14 SAMSUNG
W29C020-12 256x8 CMOS Flash Memory 1 Winboard
EPC2LC20N 1,6 Mb Memory 20-PLCC 4 ALTERA
Microcontroller &, Processors
8-Bit Microcontroller with 4K/8K Bytes In-System
AT90S8535 Programmable Flash 6 ATMEL
80 MSPS,Dual-Channel WCDMA,Receive Signal
ADG6634BBC Processor (RSP) 2 ANALOG
ATTINY2313-20P!I 8-bit Microcontroller 5 ATMEL
MC68HC908GP32 8-bit AVR Microcontroller 16 Motorola
MC68HC705C8A HCMOS 8-bit Microcontroller 7 Motorola




DSP, CPLDs & FPGAs

ACEX

EP1K50QC208-1N IC ACEX 1K FPGA 50K 208-PQFP 9 ALTERA

ACEX

EP1K50QC208-1 IC ACEX 1K FPGA 50K 208-PQFP 1 ALTERA

FLEX

EPF10K10LC84-4 IC FLEX 10K FPGA 84-PLCC 1 ALTERA

FLEX

EPF10K30AQC240-1 « IC FLEX 10KA FPGA 30K 240-PQFP 4 ALTERA

TMS320VC33PGE15 Texas

0 Digital Signal Processor 1 Instruments

Texas
TMS320F240PQ DSP Controller 1 Instruments
Texas
TMS320VC5471GHK | DSP Controller 1 Instruments
Modulator, Demodulators, Upconverters & DDS
MAX2451 3V, Ultra-Low-Power Quadrature Demodulator 4 MAXIM
MAX2452 70MHz Ultra-Low-Power Quadrature Modulator 4 MAXIM
CDMA IF VGAs and I/Q Demodulators with VCO and

MAX2308 Synthesizer 2 MAXIM
RF Micro-

RF2721 Quadrature Demodulator 5 Devices
RF Micro-

RF2713 Quadrature Demodulator/Demodulator 5 Devices

AD8345 250 MHz - 1 GHz RF / IF Quadrature Modulator 2 Analog

AD8346 2.5 GHz Direct Conversion Quadrature Modulator 1 Analog

AD8347 800 MHz to 2.7 GHz RF / IF Quadrature Demodulator 1 Analog

AD9853 Programmable Digital QPSK/16-QAM Modulator 4 Analog

AD9854 CMOS 300 MSPS Quadrature Complete-DDS 2 Analog

AD9856 CMOS 200 MHz Quadrature Digital Upconverter 2 Analog

CMOS 200 MSPS 14-Bit Quadrature Digital
AD9857 Upconverter 2 Analog
AD9858 1 GSPS Direct Digital Synthesizer 2 Analog
ADCs & DACs

AD676 16-Bit Parallel 100 kSPS Sampling ADC 14 Analog

AD9218-BST-80 10 -Bit,3 V Dual A/D Converter 1 Analog

AD9761 Dual 10-Bit TXxDAC+with 2x Interpolation Filters 2 Analog

MX7524JN CMOS 8-bit Buffered Multiplying DAC 1 MAXIM




FETs

2N6660 N-Channel Enhancement-Mode Vertical DMOS FETs 3 Freescale

MGF1302 LOW NOISE GaAs FET 5 Mitsubishi

BSS84P P-channel MOSFET, 170mA, 60V 20 Infineon

International
IRFL9014 P-channel MOSFET, 1.8A, 60V 5 Rectifier
BSP250 P-channel MOSFET, 3A, 30V 10 Philips
ON
BSS138 N-channel MOSFET, 0.2A, 50V 25  Semiconductor
BSS123 N-channel MOSFET, 0.17A, 100V 20 Infineon
International

IRLL110 N-channel MOSFET, 1.5A, 100V 5 Rectifier

BFT46 N-channel silicon FET. 1d=0.0015A 20 Philips

PMBFJ112 N-channel junction FET, I1d=0,005A 20 Philips

J110 N-channel silicon junction FET, 1d=0.01A 15 Philips

BSR57 N-channel FET, 1d=0.02A 20 Philips

PMBFJ109 N-channel junction FET, 1d=0.04A 10 Philips

AMPLIFIERs

Dual, 6-Bit, 800Msps ADC with On-Chip, Wideband

MAX105 Input Amplifier 1 MAXIM
Dual, 6-Bit, 400Msps ADC with On-Chip, Wideband

MAX107 Input Amplifier 2 MAXIM

MAX2233 900MHz ISM-Band, 250mW Power Amplifiers 2 MAXIM
+3.6V, 1W Autoramping Power Amplifier for 900MHz

MAX2235 Applications 4 MAXIM
2.7V, Single-Supply, Cellular-Band Linear Power

MAX2265 Amoplifiers 6 MAXIM
2.7V, Single Supply, Cellular-Band Linear Power

MAX2268 Amoplifiers 3 MAXIM

MAX2430IEE Low-Voltage Silicon RF Power-Amplifier Predriver 4 MAXIM

MAX2611 (DFAA) DC-to-Microwave, Low-Noise Amplifier 3 MAXIM

MAX2640 (AAAV) 400MHz to 2500MHz SiGe Ultra-Low-Noise Amplifiers 5 MAXIM
GSM900 and DCS1800 PCS1900 Dual-Band, Low-

MAX2651 Noise Amplifiers 2 MAXIM
622Mbps, Ultra-Low-Power, Transimpedance

MAX3664 Preamplifier 2 MAXIM

MAX4112ESA 500MHz Low power Current Fed. OpAmp 2 MAXIM

MAX4124 (AABA) Rail to Rail Op Amp. 4 MAXIM

MAX4223ESA 1 GHz Current Feedback Amp 2 MAXIM

MAX4304ESA 730 MHz Low Noise Low Distortion OpAmp 2 MAXIM

MAX2027 IF Digitally Controlled Variable-Gain Amplifier 2 MAXIM

ADG603 Low Noise, 90 MHz Variable-Gain Amplifier 2 ANALOG
Single Supply, Rail-to-Rail, Low Power, FET-Input Op

AD824AR-16 Amp 2 ANALOG
Wide Bandwidth OPERATIONAL

OPA2662 TRANSCONDUCTANCE AMPLIFIER 10 Burr-Brown




OPA4658U Quad Wideband Op Amp 3 Burr-Brown
OPA640UB High Speed Op Amp 3 Burr-Brown
OPA685U OpAmp Ultra High Speed Current Feed. 3 Burr-Brown
Wide Bandwidth operational transconductance
OPA660 amplifier & buffer 10 Burr-Brown
MMM5062R2 Quad-band GSM GPRS 3.5 V Power Amplifier 5 Motorola
GALI-S66+ Monolithic Amplidier, DC - 3GHz 6 Mini-Circuits
GALI-84+ Monolithic Amplidier, DC - 6GHz 2 Mini-Circuits
MAR-8ASM+ Monolithic Amplidier, DC - 1GHz 12 Mini-Circuits
MAR-8 Monolithic Amplifier 50W, DC to 1000 MHz 4 Mini-Circuits
M68701H Silicon MOSFET Power Amplifier 1 Mitsubishi
AG603-86 General-purpose Buffer Amplifier 5 GTM
Texas
TLO71CP Low Noise JFET-Input Operational Amplifier 3 Instruments
Texas
LM358P Dual Operational Amplifier 3 Instruments
Texas
OPA569A High Speed Op Amp 3 Instruments
National
CLC449A 1,1 GHz Ultra Wideband Monolithic OpAmp 11 Semiconduct.
ERA-4SM+ Monolithic Amplifier 50Q Broadband 0-8GHz 7 Mini-Circuits
ERA-5SM+ Monolithic Amplifier 50Q Broadband 0-4GHz 30 Mini-Circuits
MAR-2 Monolithic Amplifier 50Q 1 Mini-Circuits
MHW912 12,5W, 884-915MHz RF Power Amplifier 1 Motorola
GALI-5+ Monolithic Amplifier DC-4GHz 10 Mini-Circuits
GALI-5S+ Amoplifier DC-4000MHz 15 Mini-Circuits
GALI-6+ Monolithic Amplifier DC-4GHz 6 Mini-Circuits
ERA-2SM+ Amplifier DC-4000MHz 15 Mini-Circuits
ZX60-3011 Low noise Amplifier 400-3000MHz 2 Mini-Circuits
TRANSISTORSs
3.6V, 1W RF Power Transistors for 900MHz
MAX2601 Applications 6 MAXIM
3.6V, 1W RF Power Transistors for 900MHz
MAX2602 Applications 7 MAXIM
RF & MICROWAVE DISCRETE LOW POWER
MRF581 TRANSISTORS 5 Microsemi
RF & MICROWAVE DISCRETE LOW POWER
MRF559 TRANSISTORS 5 Microsemi
BFG591 NPN wideband transistor, 7GHz, 2W, 0,20A 15 Philips
BFR92A NPN wideband transistor bipolar RF, 5GHz, 10pcs 30 Philips
BFT92W PNP wideband transistor bipolar RF 4GHz 20 Philips
2N6660 N-Channel Enhancement Mode MOS Transistor 3 SEME LAB

ICs, INVERTERSs, GATEs, BUFFERSs, & FLIP-FLOPs




ON

MC100E101FN 5V ECL Quad 4 input OR/NOR Gate 2 . Semiconductor
ON
MC100E104FN 5V ECL Quint 2 input AND/NAND Gate 2 Semiconductor
ON
MC100E131FN 5V ECL 4 Bit D Flip/Flop 1 Semiconductor
Texas
SN74ABT16374ADL 16 Bit D-Type F/F with 3 State Outputs 9 Instruments
Texas
SN74ABT574AN Octal D-Type Flip Flop 10 Instruments
ON
MC74ACTO5SN Hex Inverter with Open-Drain Outputs 22 . Semiconductor
ON
MC10E143FN 5V ECL 9-Bit Hold Register 2 . Semiconductor
MAX988 Rail ti Rail /O Comparator 2 MAXIM
ON
MC10EPO8 Differantial 2-Input XOR/XNOR 5 Semiconductor
Texas
CD74HC04M High Speed CMOS Logic HEX Inverter 5 Instruments
Texas
SN74LV821ADBR 10-bit Bus-Interface Flip-Flop with 3-State Outputs 15 Instruments
Texas
SN74HCO04NSR HEX Inverter 15 Instruments
Texas
SN74LVC86APWR Quadruple 2-Input XOR 5 Instruments
MC100E196FW Programmable Delay Chip 2 Motorola
Dalas
DS1045S Programmable Delay Line 2 = Semiconductor
DRIVERSs
+3.3V, SDH/SONET Laser Driver with Automatic
MAX3667 Power Control 2 MAXIM
ON
MC100LVE111FN +3,3V ECL 1:9 Differential Clock Driver 2 Semiconductor
OCTAL ECL-TO-TTL TRANSLATOR WITH 3-STATE Texas
SN10KHT5541NT OUTPUTS 9 Instruments
ON
MC74ACT244 Octal Buffer/Line Driver with 3-STATE Outputs 10 = Semiconductor
BUFFERs
MAX4201ESA Ultra High Speed Buffer + 50ohm out term. 3 MAXIM
Ultra-High-Speed, Low-Noise, Low-Power, SOT23
MAX4204 Open-Loop Buffers 2 MAXIM
RF Oscillator & PLL - VCO
10MHz to 1050MHz Integrated RF Oscillator with
MAX2620EUA Buffered Outputs 3 MAXIM
MAX2622 Monolithic Voltage Controlled Oscillators 2 MAXIM




MAX2623 Monolithic Voltage Controlled Oscillators 4 MAXIM
MAX2751 2.4GHz Monolithic Voltage-Controlled Oscillators 2 MAXIM
Texas
TLC2933IPW High Performance PLL 3 Instruments
Texas
TLC2934 3,3V, 130MHz, Phase Frequency Detector, VCO 3 Instruments
Texas
TLC2932|PWR High Performance PLL 3 Instruments
ROS - 1200W+ VCO, 612 - 1200MHz 5 Mini-Circuits
ROS - 2160W+ VCO, 1160 - 2160MHz 5 Mini-Circuits
ROS - 3000-819+ VCO, 2000 - 3000MHz 5 Mini-Circuits
ROS - 3555+ VCO, 3000 - 3555MHz 5 Mini-Circuits
ROS - 3600 - 619+ VCO, 2950 - 3600MHz 5 Mini-Circuits
ROS - 3760+ VCO, 3200 - 3760MHz 5 Mini-Circuits
ROS - 3900 - 219+ VCO, 3750 - 3900MHz 5 Mini-Circuits
ROS -4000 - 419+ VCO, 3850 - 4000MHz 5 Mini-Circuits
ROS -4100 - 119+ VCO, 3950 - 4100MHz 4 Mini-Circuits
ROS - 2800 - 719+ VCO, 1400 - 2800MHz 3 Mini-Circuits
MIXERs
AD831AP Low Distortion Mixer 2 Analog
AD8343 2.5 GHz High IP3 Active Mixer 1 Analog
MBA-15L+ Frequency Mixer, 1200 - 2400 MHz 5 Mini-Circuits
MBA-25L+ Frequency Mixer, 2000 - 3000 MHz 2 Mini-Circuits
ZAM-42 Frequency Mixer, 1500 - 4200 MHz 1 Mini-Circuits
EMRS-11F E-Series SMT Schottky Mixer 350 - 2000 MHz 10 TYCO
SYM-30DLHW+ Frequency Mixer 5-3000MHz 4 Mini-Circuits
TRANSMITTERSs, TRANCEIVERs & RECEIVERs
Octal Bidirectional Transceiver with 3-STATE
74ACT245PC Inputs/Outputs 15 Fairchild
ON
MC100E116FN Quint Differential Line Receiver 2 . Semiconductor
ON
MC100EL17DW 5V ECL Quad Differential Receiver 2 . Semiconductor
ON
MC100EP16 3.3V / SVECL Differential Receiver/Driver 3 Semiconductor
MC100EP17DT ON
(EP17) 3.3V / 5V ECL Quad Differential Driver/Receiver 1 Semiconductor
ON
MC13135P FM Communication Receiver 5  Semiconductor
MAX1470 315MHz Low-Power, +3V Superheterodyne Receiver 2 MAXIM
FIN1019MTCX 3,3V LVDS High Speed Differential Driver/Receiver 2 Fairchild
Texas
TRF6900APT Single Chip RF Transeiver 2 Instruments
Texas
TRF5901PTR Single Chip RF Transeiver 2 Instruments
TRF6901PT Single Chip RF Transeiver 2 Texas




Instruments

Texas
TRF4900PW Single Chip RF Transmitter 5 Instruments
Texas
TRF4400PW Single Chip 433MHz Transmitter 2 Instruments
TRANSLATORSs
ON
MC100ELT20D 5V TTL To Differential PECL Translator 2 | Semiconductor
ON
MC100ELT23 5V Dual Differential PECL to TTL Translator 3 Semiconductor
3.3V Dual Differential LVPECL to LVTTL/LVCMOS ON
MC100EPT23D Translator 3 Semiconductor
ON
MC100LVEL90DW .-3V/-5V Triple ECL to LVPECL translator 2 | Semiconductor
ON
MC100LVEL92DW 5V Triple PECL Input to LVPECL Output Translator 1 Semiconductor
DIODEs
10 Agilent
HSMS-8202 Surface Mount Microwave Schottky Mixer Diodes 0 Technologies
Low Tuning Voltage/Low Rs Silicon Hyperabrupt Tyco
MA4ST1230 Varactor Diode 10 Electronics
Low Voltage/Low Rs Silicon Hyperabrupt Varactor Tyco
MA4ST1350 Diode 10 Electronics
Tyco
MA4ST2200 Si Hyperabrupt Varactor Diode 10 Electronics
MSD726-22 Step Recovery Diode 2 MicroMetrics
CR470 Current Regulator Diode 10 VISHAY
SPLITTERs & COMBINERS
ZN2PD2-50-S Power Splitter / Combiner, 500 - 5000MHz, 4-Way 3 Mini-Circuits
ZN4PD1-50-S+ Power Splitter / Combiner, 500 - 5000MHz, 2-Way 1 Mini-Circuits
BP2U+ Power Splitter / Combiner, 2100 - 2500MHz, 2-Way 4 Mini-Circuits
BP4U+ Power Splitter / Combiner, 2100 - 2500MHz, 4-Way 1 Mini-Circuits
RPS-2-30 10 Mini-Circuits
BP2U1+ Splitter 1750 - 3000MHz 5 Mini-Circuits
SP-2U2+ Splitter 1720 - 2850MHz 5 Mini-Circuits
ZAPD-4-S+ Splitter 2000 - 4200MHz 3 Mini-Circuits
TRANSFORMERS
T16-6T+ RF Transformer, 0,03 - 75MHz 30 Mini-Circuits
TC1-1-13M+ RF Transformer, 4,5 - 3000MHz 36 Mini-Circuits
TCN1-23 RF Transformer, 1300 - 2300MHz 6 Mini-Circuits
ETC1-1-13 RF 1:1 Transmission Line Transformer 3 TYCO
TT4-1A-KK81+ RF Transformer, 0,1 - 300MHz 20 Mini-Circuits
ADCH-80A+ RF Transformer, 50 - 10000MHz 30 Mini-Circuits




TT1-6+ RF Transformer, 0,004 - 300MHz 8 Mini-Circuits
ATTENUATORSs
PAT-3+ Fixed Attenuator 3dB, DC-7000MHz 1 Mini-Circuits
PAT-6+ Fixed Attenuator 1W, 6dB, DC-7000MHz 2 Mini-Circuits
PAT-10+ Fixed Attenuator 1W, 10dB, DC-7000MHz 4 Mini-Circuits
PAT-15+ Fixed Attenuator 1W, 15dB, DC-7000MHz 4 Mini-Circuits
PAT-20+ Fixed Attenuator 1W, 20dB, DC-7000MHz 4 Mini-Circuits
RVA-2500 Voltage Variable Attenuator 10 Mini-Circuits
1616.19.AB 10dB, 1,2,4 GHz 1 SUHNER
Midwest
ATT-0292-SMA-02 12dB, DC-8GHz 1 Microwave
SMA-50-2/199 NE 2 SUHNER
VARIOUS ICs
M3SWA-2-50DR High Isolation Swiches SPDI, DC-4,5GHz 9 Mini-Circuits
LFCN-3800+ Low Pass Filter 3 Mini-Circuits
BDCA-10-25+ Bi-Directional Coupler 2 Mini-Circuits
FT245BM USB FIFO 1 FTDI Chip
Texas-
ACF2101BU Low Noise Dual Switched Integrator 2 Instrument
Texas-
TCM320AC54CDW Monolithic Serial Interface Combined PCM 2 Instrument
Texas-
TCM1050D Dual Transient-Voltage Suppressors 2 Instrument
UNIVERSAL SERIAL BUS GENERAL-PURPOSE Texas
TUSB3210PM DEVICE CONTROLLER 3 Instruments
PALCE16V8H-15 CMOS 20pin Universal Programmable Array Logic 14 AMD
ADCH-80A RF Choke 6 Mini-Circuits
MC12095 Low Power Prescaler With Stand-By Mode 26 Motorola
MAX2108 Direct-Conversion Tuner IC 2 MAXIM
Dallas
DS1023-100 8-Bit Programmable Timing Element 2 . Semiconductor
High-Speed / Micropower / Low-Voltage / Rail-to-Rail
MAX988 I/O Comparators 2 MAXIM
Dallas
DS1720 Digital Thermometer and Thermostat 1 Semiconductor
MM74HCT149N 9
PHASE DETECTORs SM
SYPD-2+ Phase detector 10 - 200MHz 3 Mini-Circuits
SYPD-52W+ Phase detector 300 - 650MHz 3 Mini-Circuits




FILTERs SM

LFCN-1000+ Filter DC - 1000MHz 5 Mini-Circuits
LFCN-2500+ Filter DC - 2500MHz 5 Mini-Circuits
SXBP-35W+ Filter 24 - 46MHz 5 Mini-Circuits
HFCN-880+ Filter 950 - 3200MHz 10 Mini-Circuits
HFCN-2700A+ Filter 2900 - 8700MHz 10 Mini-Circuits
TERMINATIONSs
65-SMA-50-0- HUBER+SUHN
1/111_NE 10 ER
65-SMA-50-0- HUBER+SUHN
31/111_NE 10 ER
Bi-Directional COUPLERs sm & coaxial
BDCN-7-25+ Bi-Directional Coupler surface mount 824 - 2525MHz 3 Mini-Circuits
ZX30-20-20BD-S+ Bi-Directional Coupler coaxial 500 - 2000MHz 1 Mini-Circuits
ZABDC20-252H-S+ Bi-Directional Coupler coaxial 800 - 2500MHz 1 Mini-Circuits
SMA connectors
10

SMA End Launch Jack 1.73mm SMA Flange Jack 0 Gigatronix

SMA Vertical PCB Jack 40 Gigatronix

SMA Flange Jack 20 Gigatronix

Adaptors
BNC Plug to SMA Jack 7
BNC Jack Plug Jack T
Push Buttons
10
Push Buttons 0




Ferrites, Soldering Remover

Ferrites, Soldering Remover

STRAIGHT CABLE PLUG

HUBER+SUHN
11 SMA-50-3-66/-19 NE 4 ER
HUBER+SUHN
11 SMA-50-2-15/111 NE 5 ER
STRAIGHT CABLE JACK
HUBER+SUHN
21 SMA-50-1-2/111 NE 20 ER
HUBER+SUHN
21 SMA-50-3-15/111 NE 30 ER
HUBER+SUHN
21 SMA-50-2-15/111 NE 30 ER
CONNECTORSs
9700, TFM-140-31-S-D-LC, TFM-140-32-S-D-LC, V-
658, V-7813A
34 WAY STRAIGHT IDC PLUG 5
34 WAY R/A IDC PLUG 5
14PIN, 16PIN, 20PIN, 28PIN, FPGA,
CRYSTALs
4MHz, 5MHz, 9,8304MHz, 12MHz, 15MHz
16MHz, 19,6608MHz, 20,24MHz,
10MHz, 100MHz, TRIMMERS
RESISTORs
10101102 103 20
105 Resistors 1/4W 0
106 108 20 202 20
204 Resistors 1/4W 0
2Q7 3Q 303 306 20
309 Resistors 1/4W 0




403 4Q7 501 506 20
6Q2 Resistors 1/4W 0
608 705 802 901 20
10Q Resistors 1/4W 0
11Q 12Q 13Q 150 20
16Q Resistors 1/4W 0
18Q 20Q 220 240 20
27Q Resistors 1/4W 0
30Q 33Q 36Q 39Q 20
430 Resistors 1/4W 0
47Q 51Q 56Q 620 20
68Q Resistors 1/4W 0
750 820 91Q 100Q 20
110Q Resistors 1/4W 0
120Q 130Q 150Q 20
168Q 180Q Resistors 1/4W 0
200Q 2200 240Q 20
2700 300Q Resistors 1/4W 0
330Q 360Q 390Q 20
4300 470Q Resistors 1/4W 0
510Q 560Q 620Q 20
680Q 750Q Resistors 1/4W 0
8200 910Q 1K 1K1 20
1K2 Resistors 1/4W 0

20
1K3 1K5 1K6 1K8 2K Resistors 1/4W 0

20
2K2 2K4 2K7 3K 3K3 Resistors 1/4W 0
3K6 3K9 4K3 4K7 20
5K1 Resistors 1/4W 0
5K6 6K2 6K8 7K3 20
8K2 Resistors 1/4W 0
9K1 10K 11K 12K 20
13K Resistors 1/4W 0
15K 16K 18K 20K 20
22K Resistors 1/4W 0
24K 27K 30K 33K 20
36K Resistors 1/4W 0
39K 43K47K 51K 20
56K Resistors 1/4W 0
62K 68K 75K 82K 20
91K Resistors 1/4W 0
100K 110K 120K 20
130K 150K Resistors 1/4W 0
160K 180K 200K 20
220K 240K Resistors 1/4W 0
270K 300K 330K 20
360K 390K Resistors 1/4W 0
430K 470K 510K 20
560K 620K Resistors 1/4W 0
680K 750K 820K 20
910K 1M Resistors 1/4W 0
1M1 1M2 1M3 1M5 20
1M6 Resistors 1/4W 0
1M8 2M 2M2 2M4 20
2M7 Resistors 1/4W 0
3M 3M3 3M6 3M9 20
4M3 Resistors 1/4W 0
4M7 5M1 5M6 6M2 Resistors 1/4W 20




6M8

7M5 8M2 9M1 10M

Resistors 1/4W

2,72K 67,2K 6,82K

512R 6,85K

56R 120R

100R 150R

24R 200R

CAPACITORs

180pF

22nF 22pF

10nF 47nF

10nF 82nF

3,9nF 100nF

220nF 5uF 100nF 1,5nF

6,8uF 15pF

0,01uF 6,8uF 330uF

INDUCTORSs

22pH 47pH 56pH 82uH 150pH 220pH 270uH
390pH 560uH

INDUCTORs SMD

1nH 1,2nH 1,5nH 1,8nH 2,2nH 2,7nH

0,056uH 0,082pH 0,18uH 0,27pH 0,39uH 0,56pH
0,82uH 1,5uH

2,2uH 3,3uH 4,7pH 6,8uH 8,2uH 10pH 15uH
22uH

33pH 47pH 56pH 68pH 82uH 100pH 150pH
220uH




