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Electrical test equipment

PCM Measurements
HP3456A 6%% digit Digital Voltmeter [TU]

[DIORYo]1 r=To [l =T g [o [T PP : 0.1 Volt to 1000.0 Volt

DC Voltage aCCUFACY ......uineiiiii et et : 0.0008 % +2 counts at 1.0 Volt

AC Tru€ RMS FanQe ...ueeieiieie et : 1.0 Volt to 1000.0 Volt

AC True RMS GCCUMACY .....cuviniiiiiiiiieiite e e e : 0.07 % + 730 counts at 1.0 Volt, 50 Hz
RESISTANCE FANGE ... e : 100 Ohm to 1 Giga-Ohm

RESISTANCE ACCUIACY ...niiiiiiiiii i : 0.002 % + 4 counts at 1 kOhm

Up to 330 readings per second in 3% digit mode
Up to 48 readings per second in 6% digit mode
HP4141B Modular DC Source/Monitor [TU]

4 floating Source/Monitor Units (SMU) ............................ . £1mV to £100 V voltage range
PP =510 B VW8 (o J= =2 Ol 1 o V- ¥ | g (=101 A =g To [}
HP4280A 1MHz C Meter / CV Plotter [TU]

C MeasuremMent FanNge ........cceeiiieiieeiii e eeaaeeaaes :1fFto1.9nF

G MeasuremMent FaNge .......eeeeie e aae e aeeaans :10 nSto 12 mS

DC BiaS@ SOUICE. ...eueeieieeeeeee e : 0 Volt to =100 V

SEEP GENETALON . ...t : up/down, up, pulse, DC and OFF
HP4145B Semiconductor Parameter Analyser [TU]

4 Source/Monitor Units (SMU)........c.cccciiiiiiiiiiiiiieiveee.. 2 £ 1 mV to £+ 100 V voltage range
PP - 510 I 7.W (o = =020 J 1 VW el0 | g (=101 A ¢-1gTe []
2 Voltage Sources (VS) range ......c.cccvevevueieieiiiaennnnennen. 2 £ 20V / 10 mA max.

2 Voltage Monitors (VM) range .......ccoevveveieiieiiiiennnnenen. 2 £ 20V

HP4084B Switching Matrix Controller [TU]

Number of DUT PINS ... 124

1 Low leakage SMU port

3 SMU ports

2 Vs ports

2 Vm ports

Electroglass X2001 Semi-automatic wafer prober [TU]

Maximum wafer Size ..o : 6 inch

HOt ChUCK range ..o : amb. to +175°C

HP4083B Switching Controller [TU]
STEAM / HP 1C-MS software [TU]

CV and CP Measurements

HP4140B pA Meter / DC Voltage Source [TU]

Current measurements rANQgE ......ccveeeierieeiciieaaneieaaeennns :1pAto 10 mA

2 Voltage SOUICES.....cuiiiiuiiiiiiiiiaiiiiiieieeeaeeeaeeeeeenenann. - 2100 VoIt DC and £100 Volt source/generator
Synchronized 1-V measurements

Quasi-static C-V measurements

HP4275A Multifrequency LCR meter [TU]

TestfreqUENCY Fange .......oueiuie i : 10 kHz to 10 MHz

Testsignal level ... : 1 mVolt rms to 1 Volt rms

L measurement range.........cooviiiiiiiiiiiiie i eas : 100.00 nH to 10.00 H

C MeasuremMeNnt FANQE .......cceiueiiit e aeaaeeaees : 1.0000 pF to 100.00 pH

R, |Z], ESR, X raNQe. ..ot : 1.0000 Ohm to 10.000 MOhm
D measurement range .........coeiieiieeie i eeeaas : 0.00001 to 9.9999

Q, 1/D measurement range .........coevueieiuiinieiniieineanaenns : 0.01 to 9900

G, B measurement range .........ocveeeieeiirieeieieeaeaeeaeennns : 1.0000 pS to 10.00 S

g Measurement range.........cooviiiiiiiiiiiiiiiiieie e : 0° to 180°
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Wentworth manual wafer prober [TU]

Maximum wafer Size ........coviiiiiiii : 4 inch

Hot Chuck range ..o : +10°C to +250°C
5 manual micro probe manipulators

MDC Mercury probe for doping concentration and profiling

Materials Development Corp. CV/CT/IV software [TU]

¢ DC Measurements, incl. Manual Probe Station
Agilent B1500A Semiconductor Device Analyser [ME]

2 High Power Source/Monitor Units (SMU).......................: =100 pV to +£200 V voltage range
ettt ettt eaneaaeaateaaeaataaeeaneaneaaeeaneaneanneaneaneeaeaannan - ED0 FA to £1000 MA current range
2 Medium Power Source/Monitor Units (SMU) ..................: £25 pV to 100 V voltage range

PP =151 0 B 7AW (0 J= =3 L0 [0l o VWi U ] g ¢<To) Qi =T o [<)
HP4156A Precision Semiconductor Parameter Analyser [TU]

4 High Res. Source/Monitor Units (SMU) .........................1 £100 pV to =100 V voltage range
PP =3 K O I 72N (o = = N0 [0} o VAN oiW 1 g ¢=To | M g=gle[<}
2 Voltage Sources (VS) range ......c.ccceveveeveeieieienaennnnennen. 2 220V / 100 mA max.

2 Voltage Monitors (VM) range .......ccoevvevevieieieienenennnn. 2 220V

1 High Power SMU.........coiiiiiiiiiii i iiieiiieeeieeeeeee. - 2100 pV to 200 V voltage range
ettt eaneaaeeateaeeeateaeeaneaaeeaneaneaaeanneaneaaeaananneen - 2100 fA to £1 A current range

2 Pulse Generator Units ..........cccevieiiiiiieiiiieiiiienenennen. - 240V / 100 mA / 2pus to 10s pulse width
HP4156B Precision Semiconductor Parameter Analyser [TU]

4 High Res. Source/Monitor Units (SMU) .......................... £100 pV to £100 V voltage range
ettt et ateaneaateaneaneaieaaneaneaneeaneaneaneaaneaneeneaanennene - 210 FA to 2100 MA current range
2 Voltage Sources (VS) range .......cccevevevneieieieniennnnennen. 2 220V / 100 mA max.

2 Voltage Monitors (VM) range ........ccceeevevieiniiiineinnnennnn. 2 220V

HP4156C Precision Semiconductor Parameter Analyser [TU]

4 High Res. Source/Monitor Units (SMU) ..............c....c..... 0 £2 pV to =100 V voltage range
ettt eaneaeeaneaneaaeeaneaneeanaaneaneaneeaneaneaaeeneeaneaneaeaes s E1 TA 10 2100 MA current range
2 Voltage Sources (VS) rang€.....ccecevvevviivieenaeninnnnennnnan.. s 220V / 100 mA max.

2 Voltage Monitors (VM) range .......ccoevveveeieieienenenennnn. 2 220V

QUASI-STAtIC CV .ot 5 fF

Cascade Microstation low noise manual probe station [TU]

Maximum wafer SiZe ........ccoiiiiiiiiiiii i : 6 inch

HOt ChuCK range .......coeiiiii e : -65°C to +175°C

4 DCM200 precision probe manipulators

Karl Suss PM8 + PS200 probe shield manual probe station [TU]
Maximum wafer Size ... : 8inch
Hot Chuck range .......ccoeiiieiii e : none

4 PH150 precision probe manipulators

HP VEE software (Visual Engineering Environment) [TU]
Keithley 2400 SourceMeter [ME]

Voltage measurement range ........ccccceveeviieiienienaeeniennnn.. - 2200 mV to 200 V
Voltage SoUrCe range .......coceveeeiirieeieeiieaieeaaeaaeeaeennennean. - 2200 mV to 2200 V
Current measurement range.........ccoeeveevieeincnenneenenennn.. - £1pA 10 £21000mMA
CUrrent SOUNCe raNge ......cvovveeeruireeaneaneeaeeanenaeeanennesneene.. - £1UA 10 £21000mMA
Resistance measurement range .........ccocvevieieiiiieieinennnns. : 2 Ohm to 200 Mohm
Keithley 7001 High Densisty Switch System [ME]

7011 Quad 1x10 Multiplexer Card .........ccccieiiiiiiieiniiennnn.. : quad 1x10 2-pole switches
7158 Low Current Scanner Card..........cccoeieieiiiiininnennnnnnn. : 10 channel scanner
7158 Current offset ... 1 <30fA typical
Agilent E5272A Source/Monitor unit [ME]

Voltage source/measurement range ............cccecevevuennen... > 22 V 10 £100 V
Voltage source/measurement resolution..........................7 &2 puV to 100 pVv
Current source/measurement range ..........c.cccceeveeeennenn... - £1 NA to £200mMA
Current source/measurement resolution..........................: =10 fA to £200nA
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Keithley 6485 PICOAMMETER [ME]

Display resolution..........ccoiiiiiiii e : 5 % digit
(010 ] g £=T 01 A 2= T o (o [ PP =p2d o /2N (0 J= =p24 0] ¢ ¢ V2N
Current resolution ...... ..ot : 10fA

Burden Voltage ...... ..o 1 <200pVv
REAAINGS/SEC ... : Up to 1000
Kikusui Electronic load PL153W

RAtEd POWET ...t e 1 150W
Operating Voltage ........ccoiiiiiiiiii e : 1.5 to 120V
Rated CUIrent ... ..o : 30A

ESD and LatchUp Characterisation and Device Modelling
Thermo KEYTEK ZAPmaster Mk.2 SE [ME]

ESD test VOItAgEeS .. .cuuiiiiieiii e : 50 VoIt to 8.000 Volt

ESD puls test models...... ..o : Human Body Model / Machine Model
LatchUp mModels ... : EIA/JESD-78

AVZCTor (o] g 0 e T=T a g To) VAN o 1=T gl o 11 o N 1 64k

Number of PiNS ..o : 384

Number of /L. : 6

Current verification....... ..o : Spot and Curve test

ORYX 11000EX [EX]

ESD teSt VOItAgES .. e eeeiiiiie ettt : 50 VoIt to 5.000 Volt

ESD puls test models...... ..o : Human Body Model / Machine Model
Number of PiNS ... : 528

Current verification...........ooovii i : Spot and Curve test

Le Croy 6051 Oscilloscope [ME]

Number of channels...........oooiiii i 12

Bandwidth (-3dB) ....cuiuiiii : dc to 500 MHz

Maximum sampling rate.........c.coooiiiiiiiiiiiiiiiene : 5 GSa/s

Time base SCale ..o : 100ps/div to 1s/div

Channel scale ..o : 20mV/div to 1V/div

Thermo KEYTEK RCDM3 [ME]

ESD teSt VOIAgES ... et : 50 Volt to 8.000 Volt

ESD puls test models.......coooiiiiiiiiiii : Field induced Charge Device Model (ESDA, JEDEC, Q100)
POSItioNING @CCUNACY ...uiiiiiiiiiiiee e aeeaaens :0.01lmm

Number of PiNS ... 1

Current verification...........o.oiiiiiiii : Spot and Curve test

LeCroy 6000SDA Oscilloscope [ME]

Number of channels...........oooiiii 4

Bandwidth (-3dB) ..o : dc to 6 GHz

Bandwidth Limiters...... ..o : 20MHz, 200MHz, 1GHz, 3 GHz, 4GHz
Maximum sampling rate..........ccoooiiiiiiiiiii i : 20 GSa/s

Time base SCale ..o : 20ps/div to 10s/div

Channel scale ... : 2mV/div to 1V/div

[©] 0] 1o ] o Rt : 2 AP-1M High impedance adapters
Transmission line pulse generator [TU]

FUG High Voltage SUpPIY.......ccouviiiiiiiiiiiiieiiieiie e : HCN 200 - 12500

AEC-Q100-006 gate leakage test

FUG High Voltage Supply......ccovieiiiiiiiiiiiiiiiieeieeeee : HCN 200 - 12500

ESD teSt VOItAgES .. et : 400 Volt

ESD puls test models.......coovuiiiiiiiiii : Field induced gate leakage Model
Number of testlocations ...........c.ccoviiiiiiiiiiiie : 3

© MASER Engineering B.V. P.O. Box 1438 7500BK ENSCHEDE The Netherlands.
Phone +31534 802680 Fax +31534802670 E-mail:info@maser.nl Internet: www.maser.nl




LF Device Characterisation

HP3314A Function Generator [TU]

Lin/Log sweeps, gat , counted burst, AM/FM/VCO
Arbitrary waveform generator

Phase lock xN and /N modes, ¥2-cycle mode

FrequUeNCY range ...t et eeas : 0.001 Hz to 19.99 MHz

AMPltUde FraNge. ... e : 0.01 mV p-p to 10 Volt p-p into 50 Ohm

OUtPUL IMPEAANCE ... i : 50 Ohm

WaVeTOrMS . ... e : sine, square, triangle, variable ramps and pulses
RV ET=] oI 1Y o1 PP : linear, logarithmic and manual

HP3326A Synthesized Function Generators [TU]
2 channels, two-tone and two phase signals

FrequUeNCY range ... e e eens : DC to 13 MHz

Frequency resolution ..........ooiiiiiiiiiii e : 1 pHz (<100 kHz) or 1 mHz (>100 kHz)
AMPIItUde ranNge. ... o 1 mV p-p to 10 Volt p-p into 50 Ohm
DC Offset in 50 Ohm........cccoieiiiiiiiiiiiiiiiiiiiieiiieie e e e enn - 2 20 VoIt maximum amplitude
OULPUL IMPEAANCE .. ... ee : 50 Ohm

WaVETOIMS ... : sine, square, pulse and DC

S VoL o I 1Y o 11 PP : linear and discrete (2 - 63 elements)
SWEEP TIME ..o : 5 ms to 1000 s

HP3455A Digital Voltmeter [TU]

DC VOItage range ......cueieie et ee : 1 Volt to 1000.0 Volt

DC VOItage @CCUFACY ...uuuuineieieie ettt eees : 0.002 % +3 counts at 10.0 Volt

AC True RMS ranQge ...uuiiiiiie it e eeas : 1.0 Volt to 1000.0 Volt

AC True RMS GCCUFACY ..cuueuninneineieeaeet e eaeeaeeanereeaeenns : 0.05 % + 50 counts at 1.0 Volt, 50 Hz
RESISTANCE FANGE ... e : 1 kOhm to 10 MOhm

RESIStaNCEe GCCUIACY ...cuvuiiiniiiiiii et : 0.0025 % + 4 counts at 1 kOhm

Up to 22 dcV readings per second in 5% digit mode
HP4145B Semiconductor Parameter Analyser [TU]

4 Source/Monitor Units (SMU)........ccceviiviiviiiiieeieneeene.... - 21 mV to = 100 V voltage range
PP PP =510 I 7AW o = =20l 1 o V- oI | g ¢=Tol A =g lo []

2 Voltage Sources (VS) range ......ccceeveeiieiiiiiiiiiiiienaenen.. 2 £ 20V / 10 mA max.

2 Voltage Monitors (VM) range .......ccocveeveieiiiiiiiinnnnennen. 2 £ 20V

HP4194A Impedance / Gain Phase Analyser [TU]

FrequUeNCY range .....o.eeiiiiieii e ettt : 100 Hz to 100 MHz

Impedance test aCCuracy..........ccveevieiievieiaeniennnennenneann.. - £1.5% to £3.0% (=100 kHz)
PP -2 1°7s i (0 J= = s 7l C ({00 (2 V4]

|Z], R, X measurement range .........cceueueiueienneneiennaaennns. : 10 mOhm to 100 MOhm (100 pOhm resolution)
[Y], G, B measurement range ..........cooeeeiuiiiineiiiennnannnns. : 10 nS to 100S (1 nS resolution)

g measurement range.........cocveeveeiiineieieaeineneeienneaenneen.. - = 180° (0.01° resolution)

L measurement Frange ... ..couvu e e ae e : 1 nH to 100 kH (10 pH resolution)
C MeasuremMeNt raNQgE .......cvueueinet e eeaaas : 10 fF to 0.1 F (0.1 fF resolution)

D measurement range .......oueeiiieiee e eaeaeeeeaeaaaaaas : 0.001 to 10 (0.0001 resolution)

Q MEASUreMENt FANGE ..o aae e eeeaans : 0.1 to 1000 (0.1 resolution)
Tch/Rch (dB, Linear Ratio) ......veiuiiieiiiiei i ieieeeaee : 0 to = 120 dB (0.001 dB resolution)
Tch, Rch (V, dBm, dBV) ..o : -107 dBm to -5 dBm with O dB attenuator
g (degree, rad) ......cciiiiiiiiiiiii e eieeeeeeeeee . - £ 180° (0.01° resolution)

GroUP eIAY ... e : 0.1 nsto1ls (1 nsresolution)
GainN-Phase aCCUIraCy......ccuiuiieiiii i : 0.1 dB, 0.5°, 0.35 dBm

HP8112A Pulse Generator (50 MHz) [TU]

Period range ..o : 20.0 ns to 950 ms

PUISE delay .....cniiie e : 75.0 ns to 950 ms

Pulse Width ... : 10.0 ns to 950 ms

Transition timing, fixed ..o : 5 ns typical

Transition timing, linear/cosing .........ccoooviiiiiiiiiiiiiiinanns : 6.5 nsto 95.0 ms

OUtPUL IMPEAANCE ... e : 50 Ohm
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HP8904A Multifunction Synthesizer [TU]

Frequency range .......cocoiiiiieiiiiiiiiii et : DC to 600 kHz (sine)
.................................................................................. : DC to 50 kHz (square, triangle, ramp)
Amplitude range. ..o : 0 to 10 Volt p-p into 50 Ohm

DC amplitude range.......ccouiiieie e : 0 to £10 Volt p-p

Spectral purity (Sin€ only) ......coviiiiiiiiiii : THD and noise -63 dBc rms (0.07%)

12 bit digital synthesis
HP4284A LCR meter [TU]

TeSt freQUENCIES ... : 20Hz to 1MHz
Measurement aCCUracy ..........ccceeeeevueierenneneanenennenennnnn... - £0.05% basic

|Z], R, X measurement range ........ccceeeeeieieneaeaiaanaaennne. : 0.01 mOhm to 100 MOhm
[Y], G, B measurement range ..........c.cceeiuiiiiiiiiieiniinnnns. :0.01 nSto 100 S

g MeasuremMent ranNge.......ccveeevurrieeieeanceneraneaaenanennennenne.. - & 180°

L measurement range.........ccoviiiiieiiiiiiiie e e e : 0.01 nH to 100 kH

C measurement range .........ccoviiiiiieiiiiiiii i aeeaees :0.01fFto10F

D measurement range .........ooivieiieeie i eeeaas : 0.000001 to 9.99999

Q MeasuremMeNnt raNQge ........ooeeirrieei e aee e eeeaees : 0.01 to 99999.9
HP4263B LCR meter [ME]

TeSt fFreqQUENCIES ... : 100Hz, 12Hz, 1kHz, 10kHz and 100kHz
Measurement aCCUracy .........ccceeeeevueaernenneenneneenenennenennn. - £0.1% basic

|Z], R, X measurement range ........ccceeeeiueeiineiiennaaenne. : 1 mOhm to 100 MOhm
[Y], G, B measurement range ..........cooeeeiueiiiiieinenniienns. : 10 nS to 1000 S

g measurement range..........c.cceeviieiniiiiiiniinnieienenannesa... - £ 180°

L measurement range.......cooueiuiiiiii i eaens : 10 nH to 100 kH

C MeasuremMent FaNQEe .......cooeeiereea e raeenes :1pFtolF

D measurement range ...........ooviiiiiiiiiiii s : 0.0001 to 9.9999

Q MeasuremMent FanNge .........ceviiiieiieiiiiii e e aees : 0.1 to 9999.9

Rdc measurement range ..........ooceeveieiiiiiiieiiieeaieeaene : 1 mOhm to 100 MOhm

HP3582A Spectrum Analyser [TU]

Tektronix TM 5006 Distortion Analyser [TU]

HP VEE software (Visual Engineering Environment) [TU]

HP IC- CAP Integrated Circuit Characterisation and Analysis Program [TU]

Relay Testing
Markenrich RT160 relay tester [ME]

COil rESISTANCE ...eneiieie e : max. 4095 Ohm

CONtaCE FESISTANCE ... ..eei e : max. 2000 Ohm

Pull-in / Drop-out VOItage ........cvueiuiiieiiiiiieiiieeeieeeae : max. 40.95 Volt

Pull-in / Drop-0out CUFreNt .........oiiuiiiiiiiiiieieeeee e : max. 409.5 mA

Pull-in / Drop-out operate time ........c.cccciiiiiiiiiiieniiennne. : max. 40.95 ms

Pull-in / Drop-out bounce time .........c.coociiiiiiiiiiiiiine. : max. 10.24 ms

Parallel diode forward voltage .........ccoceviiiiiiiiiiiiiiiinen. : max. 40.95 Volt

Series diode, reverse leakage ........coceveiiiiiiiiiiiiiiiiaans : max. 409.5 mA

Transistor pull-in current / drop-out voltage .................... > max. 4.095 mA / 4.095 Volt
HIP O T e : max. 4.095 mA @ 250-1000 VAC
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e IC Verification Test
Teradyne FLEX-24 [EX]

Per pin architeture....... ..o : Timing and Voltage
.................................................................................. : Programmable Loads

Digital channels ... 1 244

Vector memory depth ... : 16M in 200 MHz mode

Power supply voltage range.........c.cociiiiiiiiiiiiiiiiiine. : -30 Volt / +30 Volt / 200mA

LF synthesizer / digitizer .........coooiiiiiiiiii : 15 MHz / 15 MHz

HF synthesizer / digitizer...........cooiiiiiiiiiiiiin : 400 MHz / 125 MHz

DC parametric unit, 192 channel .............c.cccoiiiiiiinn. 1 -2V/6.5V += 32mA source and sink

e HF Device Characterisation
HP4195A Network / Spectrum Analyser [TU]

Network source freqUENCY .........oeiuiiiniiiiiiiiiiiieeieeaene : 10 Hz to 500 MHz, 1 mHz resolution
NetwOrk SOUICE POWET ......eneee e e eaeens : -50 dBm to +15 dBm, 0.1 dB resolution
Network sweep parameters .......ccovveieeiiiieiiiiiiiieaiieaane : frequency, power and DC bias
NEtWOrk SWEEP tYPES .. .ttt : linear, log, cw, program and partial
Network receiver freqQUeNCY ........ccoeviieiiiiiiiiiiiieiieeaeae : 10 Hz to 500 MHz

Resolution Bandwidth ...........coooiiiiiii : 3 Hz to 300 kHz

DYNAMIC FANGE. .. ettt ees : >100 dB, 0.001 dB resolution
Spectrum measurement ranNge ... ..cvoeeeerieeineaieeaneieaaeennns : 10 Hz to 500 MHz

Resolution Bandwidth ... : 3 Hz to 300 kHz

Selectivity (60/30B) ......ouiuiiiiiiii e : 4.5@3Hz, 9@100Hz-10kHz, 8.5@30kHz-300 kHz
Noise Sideband ..o : < -100 dBc/Hz @ 1 kHz offset
.................................................................................. < -90 dBc/Hz @ 100 Hz offset
Spectrum amplitude range ..........cooviiiiiiiii : -135 dBm to +20 dBm

Spectrum amplitude accuracy .......c.cceevieviiiiiiiiiiiiienee... . £ 1.0 dB @ 50 MHZz

2nd Harm. distorsion range ........cceoeeiiiiiiiiieiiiieiieieeanns 1 <70 dBc @ > 2 MHz

T.O.1 diStOrtion range .....coeiueeiiiii i 1 <80 dBc @ > 100 kHz

Average noise level ... ... : typically -140 dBm @ 10Hz RBW
SPECLIUM SWEEP tYPES .. ueneiiiieie ettt eaeas : linear, log, cw, program and partial
Spectrum sweep parameters .........ccooeiiiiiiiiiiiiiii s : continue, single and manual
HP5371A Frequency and Time Interval Analyser [TU]

Frequency A,B FABNQJE .....cooviieeiiiiiii e eeeas : 125 mHz to 500 MHz

Frequency MOeS .. ...t aeens : A&B, A+B, B-A, A/B, B/A

Period A, B, raNge ......oiieiiiiii i : 2 ns to 8 seconds

Period mModes. ... : A&B, A+B, B-A, A/B, B/A

Totalize A, B, A&B, A+B, A-B ..o : 0 to (232 - 1) events, each channel
Time interval A, B, A>B, B>A ... : 10 ns to 8.0 seconds

Continues time interval A, B .....ooeiiiiiiiiiiiiieiie e : 100 ns to 8.0 seconds

Time interval A, B, A>B, B>A . : -4.0 s to +4.0 s including O seconds
Rise and fall time A ... : 1 ns to 100 ps (auto trigger)
Positive and negative pulsewidth ..................cot. : 1 ns to 1ms (auto trigger)

DUty CyCle A : 0% to 100% for pulsewidths >1ns
Phase Arel B, Brel Aot : 0° to £360°

Peak amplitudes A, B.....ooiiiiiii i : 200 mV p-p to 2 Volt p-p
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HP4396A Network/Spectrum/Impedance Analyser including HP85046A S-parameter test set [TU]

Network source freqUENCY .........oeveviiiiiiiiiiiieiiieeieeaeae : 100 kHz to 1800 MHz, 1 mHz resolution
NETtWOrk SOUICE POWEN ....unieieiiiei e e e e : -60 dBm to +20 dBm, 0.1 dB resolution
Network receiver freqUeNCY ........cvieiiiiiiiiiiiiiiiieaens : 10 Hz to 500 MHz

Resolution Bandwidth ... : 3 Hz to 300 kHz

DYNAMIC FANGE. ... eas : >100 dB, 0.001 dB resolution
Spectrum measurement range ..........ccoeeiieiiniieiiiiiaeaenn.. : 100 kHz to 1800 MHz

Resolution Bandwidth ...........ooviiiiiiii e : 1 Hzto 3 MHz

Selectivity (60/3dB) ....ouieiiiiii s : RBW > 10 kHz < 10, RBW <3 kHz < 3
Noise Sideband ........coooiiiiiiii s : < -105 dBc/Hz @ 10 kHz offset
.................................................................................. < -95 dBc/Hz @ 100 Hz offset
Impedance measurement range.........c.ccoeeeiiiiiiieeiienieannn. : 100 kHz to 1800 MHz

BASIC ACCUFACY ...cnuiieiiieiei ettt e : 3%

Measurement parameters. ... ...ovvviiiii i - 1Z], ez, |Y], Oy, R, X, G, B, Cp, Cs,
.................................................................................. : Lp, Ls, Rp, Rs, D, Q, T, ®y, I'x, Ty
Source level at DUT ... e : -66 dBm to +14 dBm

DC bias...ccceiiiiiiiiii et eie e e e e e e - £ 40 VoIt through an external DC source

HP8660B Synthesized Signal Generator [TU]

e RF Device Characterisation
HP4396A Network Analyser / Spectrum Analyser including HP85046A S-parameter test set [TU]

Network source freqUENCY ........ocoieiiiieiiii i : 30 kHz to 3 GHz, 1 Hz resolution
NEtWOrk SOUICE POWEN ....ucuiinieiiie e : -85 dBm to +10 dBm, 0.05 dB resolution
Level accuracy ..........cccveveiiiiiiiiiiiiiiiiiiiiciieiieeieeeeeene.. - £ 1.0 dB relative to O dBm output level
Level linearity ....... ..o iiiiiiiiieiieeieeeeen - £ 0.2 dB (<15 dBm to +5 dBm)
ettt ettt et et et reateaeaneaeaneneaneneeneneenene. - £ 0.5 dB (+5 dBm to +15 dBm)
Average noise level ... : -82 dBm @ 3 kHz BW
.................................................................................. : -102 dBm @ 10 Hz BW

Harmonic Measurement ACCUracy .........c.ccccevevevennenennan... 2 21 dB @ 16 MHz to 3 GHz

HP8510C Network Analyser including HP8517B S-parameter test set [TU]

Network source freqUENCY ........ooeieviieiiiiiiiiiieeieeaene : 45 MHz to 50 GHz, 1 Hz resolution
TeSt POrt MaX. POWEN ... ettt e e e aeeeanes : +13 dBm

DYNamMIC FANGE ...t : up to 100 dB

Measurement resolution ...........coooiiiiiiiiiiiii e : 0.001 dB / 0.01 degree / 0.01 ns
Agilent ESG4438C Digital RF Signal Generator[TU]

FrequUeNnCY FaNJEe ... : 250 kHz to 6 GHz, 0.01 Hz resolution

I Q modulation
WCDMA multichannel-multicarrier
Agilent 8665B RF Signal Generator[TU]

FrequenCy Fange ..ot : 100 kHz to 6 GHz, 0.01 Hz resolution
L @ T 1 o 11 | S : +13 to -140 dBm, 0.1 dB resolution
Harmonics and subharmonics ........cccoeviiiiiiiiiiiiiiieennes 1< -75dBc @ < 1.5 GHz
.................................................................................. :<-40dBc @ < 3 GHz
.................................................................................. :<-50dBc @ < 6 GHz

Agilent E5501B Phase Noise Test Set [TU]

FrequUenCy FaNgEe ... : 50 kHz to 1.6 GHz, 0.01 Hz resolution
Offset frequeNCe range .......co.ceoeiiiiiiii e : 0.01 Hz to 100 MHz

SYStem NOISE FESPONSE ...cuuiuieii ettt eeaeeas : -140 dBc

Phase detector R iNPULt........oiiiiiii i : Rinput O to +23 dBm

Phase detector L input ........ooiiiiiii e : Rinput +15 dBm to +23 dBm
Agilent E4404B Spectrum Analyser [TU]

FrequUenCy FaNgEe ..o : 9 kHz to 3 GHz, 1 kHz resolution
RESOIULION ... : 1Hz to 1MHz

Input sensitivity, 1kHZ RBW...... ..ot :-112 dBm @ 3 GHz

Max. inpuUt leVel ... : +30 dBm

© MASER Engineering B.V. P.O. Box 1438 7500BK ENSCHEDE The Netherlands.
Phone +31534 802680 Fax +31534802670 E-mail:info@maser.nl Internet: www.maser.nl




MASER

""ENGINEERING

Agilent N8973A Noise Figure Analyser [TU]

FrequenCy range ......c.ooiiiiieiiii e : 10 MHz to 3000 MHz, 1 MHz resolution
Noise figure measurement range...........coceieiieiiiieneiiennnn.. :0to30dB+0.1dB

HP346C Noise Source [TU]

FrequUEeNCY range ... et eeeas : 10 MHz to 26.5 GHz

EN R Lt :12dB — 17dB @ 10 MHz to 26.5 GHz
S VR e :1.25 @ 18 GHz and 1.35 @ 26.5 GHz
Tektronix TDS7404 Digitizing Oscilloscopes [TU]

Number of channels....... ..o 14

Bandwidth (-3dB) ....couiuiiiiii e : DC to 4000 MHz

SamMPliNG rate ... s : 20 GSa/s

Time interval aCCUFaCY ........cciuiiiiiiiiiiiiiei e : 100 ps

Time base SCale ..o : 50 ps/div to 10s/div

INPUL SENSITIVILY . .onee e : 2 mV/div to 1 V/div @ 50 Ohm
HP4142B Modular DC Source/Monitor [TU]

1 Source/Monitor Units (SMU 41420B)..........cccecevuenennen... 2 2100 pV to %+ 200 V voltage range
PP UIPR = - 510 I 72W o = = RV ol d (=101 A = 1g[o [}

1 Source/Monitor Units (SMU 41421B)............ccceceenene.... - £ 100 pV to + 100 V voltage range
PP = = 510 I 7AW o 3= = 0 [0l o o VAWt U] g (10| A =T g o2

Cascade SUMMIT wafer prober including 4 microwave probes [TU]
HP VEE software [TU]
HP I1C-CAP software [TU]

. Silicon Debugging
DCG systems OptiFIB 1V Focused lon Beam system [ME]

TON SOUICE .. e e : Field emission gallium liquid metal
Coaxial optical MIiCroSCOPE......cceiuiiiiiiiiiiiiii i : Visible / NIR

Front and Backside editing .........ccooeeiiiiiiiiiiiiine : Yes

Beam VOIAge ....ceiiii e : 5 kV to 30 kV in 5 kV steps

BEaAM CUITENT. ...t eeas : 0.5pA-20nA

Piezo stage movement..........coviiiiiiiiiiiii : 50mm x 50 mm

Piezo stage resolution ..........ccouiiiiiiiiii i : <300nm

CAD based computer navigation..........coocoeeieiiiiieieniennnns : NEXS layout and FIBassist
DEPOSITIONS ... : Pt — Mo — SiO;

Enhanced etching .........coooiiiiiiii : CU, Copper Etch — XeF, — Alu etch
Inovys Ocelot ZFP [ME]

Structural tester architecture...........ocooiiiiiiiiiiiiiiins : Scan path testing

Digital channels ....... .o : 256

Vector memory depth ... : 32M in 50 MHz mode

Data memory depth...... .o : 32M in 50 MHz mode

Power SUPPHES .. ..cnee e :4,upto6V/25A

PMU per 16 channels .......co.viiiiiiiiiii e : -2 Volt / +5 Volt / 40mA
Teradyne uFLEX [EX]

Per pin architeture............c.oooii : Timing and Voltage
Programmable Loads ..........cooieiiiiiiiiiiii : yes

Digital channels ....... ..o 1244

Vector memory depth ... : 16M in 200 MHz mode

Power supply voltage range........ccooooiiiiiiiiiiiiiiiiiene : -30 Volt / +30 Volt / 200mA

DC parametric unit, 192 channel ..., 1 -2V/6.5V + 32mA source and sink
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Environmental test equipment
Temperature Cycling (air-to-air)
Grenco GTST.3.64.80.200 [ME]

Number of ZONeS ... : 3

Temperature range.........ccveiiiiiiiiiiie e aas : -80 °C / +200 °C
Temperature aCCUFACY .......ccevereeraeennerneraneaneeanesnerneeaeenns 22 °C

Testarea VOIUME ... : approx. 64 liter

Max. load weight...... ..o : 10 kg

Temperature stabilisation ..........c.ocooiiiiiiiiiiiiie : < 5 min. on any extreme temperature
Grenco GTST.2.64.80.200 [ME]

Number of ZONesS.......ooiiiiiii 12

Temperature range.........ocveiiiiiiiiie i re e e aas : -80 °C/ +200 °C
Temperature acCCUracy ..........cceceeiuiiiiiecineinieinesnennneaneenn. . £ 2 °C

Testarea VOIUME ... : approx. 64 liter

Max. load Weight ..o e : 10 kg

Temperature stabilisation ..........c.ooooiiiiiiiiiiiiie : < 5 min. on any extreme temperature
ESPEC TSE-11-A [ME]

Number of ZONesS.......cooiiiii 12

TeMPErature raNQe.......ceieeie ittt ee e e aneeeeeenns : -80 °C / +200 °C
Temperature acCUracCy ..........ccveeeiuiiieierineseesnssnesiesaaenn. s £ 1 °C

Testarea VOIUME ... : approx. 10 liter

Max. load weight ..o : 5 kg

Temperature stabilisation ..........c.coooiiiiiiiiiiiiiie : < 5 min. on any extreme temperature
Cable feedthrough for signal cables ................c.c.cooeinnin. : 50mm @

ESPEC HC-120 [ME]

NumMber of ZONES......cooiiiiii i i1

TeMPErature FaNQe. ...ttt et ee e e ane e e aeenas : -60 °C / +150°C
Temperature transition ........c.ooeiiiiiiiiiiii i eeeeaas : 10K/min. @ 1kg FR4 material
Temperature aCCUFaCY .......cceeeeeeraeranenncraeeaneaneeneennennenan. s 20,5 °C

Testarea VOIUME ... : approx. 12 liter

Cable feedthrough for signal cables .............c.ocooiiiiiins :yes

ESPEC TCC-150 [ME]

Number of ZoNes........oiiii 1

TeMPErature FaNQe. .. ...ttt ettt ane e e aaeenas 1 -70 °C / +180°C
Temperature transition .........c.o.ooiiiiiiiiiii e : 15K/min. @ 4kg FR4 material
Temperature aCCUFaCY ........ccveereeraeenncrneraneaneeanennerneeaeenns 21 °C

Testarea VOIUME ... : approx. 150 liter

Cable feedthrough for signal cables ...t 1 yes

Heraeus HTS 7057 [ME]

Temperature range, single chamber .............c.ococooiiintn. : -70 °C to +180°C
Temperature aCCUraCy ......ccceveeeerieeernnersneersaneeraneesnennnnen. s £ 1 °C

Test chamber dimensioNS .........ooiiiiiiiiiiiiiie :82cm x80cmx 87 cm
Testarea VOIUME ... : 570 liter

Temperature transition after DIN50011, part 12............... : 5,0 °C/min both heating and cooling

2 times 80 mm @ feedthrough for signal and temperature monitoring of device/material under test

Temperature Shock (liquid-to-liquid)
Heraeus VFS 2/07/15/2 [ME]

Cold zone temperature range.........cveeeveieiieieieieieaieaans : -65 °C

Hot bath temperature range ............ccoooiiiiiiiiiiiiiinnn.. : +150 °C

Temperature aCCUFaCY ........ceveereeraeenncrneraneaneesnesnerneeanenns 21 °C

Test area VOIUME ....c.oiviiiiii e :2x 1.5 liter

Max. load weight ... ... : 0.5 kg

Temperature stabilisation ..........c.coooiiiiiiiiiiiie : < 10 sec. on any extreme temperature

Dynamic Burn-in
Despach PNC 2-16, MASER Engineering system [ME]

Temperature range. ........ccoeiiiiiii et e e aas : ambient to 175°C
Power dissipation .........coooiiiiiiii i 1 7.5 kw
Board POSITIONS ... : 80
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(DY a=Ta a1 Tole | 1V PPN : 28 channel

Maximum signal speed..........coviiiiiiiiiiiii : 16 MHz into 100 Ohm lines
AVZCTo1 (o] g 0 01=T 0 To) o V2PN 1 28 x 64k bit

Despach PNC 2-16, MASER Engineering system [ME]

TemMPErature FaNQe . ... ... e eaeeneaens : ambient to 175°C

Power dissipation ...........cciiiiiiiiiiiii 7.5 kW

Board POSItiONS .....ouveiiiiii e : 80

D)V aF=Ta a1 Tole | 1V/=) PP : 28 channel

Maximum signal Speed........ccoiiiiiiiiiii i : 10 MHz into 100 Ohm lines
AVZ=Tr (o] g 0 01=T 0 (o] o V2 PPN : 28 x 1M bit

Salt Mist Testing
Weiss Technik [ME]

Temperature range.......c.oeveiieiiiii et eae e e aas : Ambient to +55 °C
Temperature humidifier.............ooooiiii : Ambient to +80 °C
Humidity range ..o : 959% to 98%

Test area CONTENT ..o : 400 liter

High Accelerated Stress Testing
ESPEC TPC421 [ME]

Test chamber dimensioNS ........oooiiiiiiiiii e : 39.5 cm diameter x 45 cm
Temperature control range ........covieiiiiiieiiiiiiiieieenens : +105°C to +162°C
Temperature aCCUracy ........ccceeveeveeeaeeincrnercnenneeaeennennnnn. s £20.5°C

Humidity control range ..........c.cooiiiiiiiiiiiiee 1 75% to 100%

Humidity acCuracy..........ccovieiiiiiiiiiiiiiiiiiiieieieeeaeeeen. - £ 3%

Pressure control range ..........ccouviiiiiiiii i : 0.2 to 4 kg/cm?G

Number of cable feed through connectors........................ 172

ESPEC EHS-221MD [ME]

Dual test chamber dimensions ........c.ccociiiiiiiiiiiiiiiaenen. : dual 35,5 cm diameter x 42,6 cm
Temperature control range ........cooveeviiiieiiiiieeieeens : +105°C to +142°C
Temperature aCCUraCy ........cceeevurraeeanenneraeranenneeaeennennenan. s £20.5°C

Humidity control range ..........ccoooeiiiiiiiiiiiiiieeee e : 75% to 100%

Humidity accuracy.........c.ccovieiiiiiiiiiiiiiieiiiieiiieeeieee - £ 3%

Pressure control range .........ocouiiiiiiiiiii i : 0.02 to 0.2MPa

Number of cable feed through connectors........................ 172

Climat Simulation
ESPEC PL2KP [ME]

Test chamber volume ... 1 225 liter

Test chamber dimensioNS ........oooiiiiiiiiiiiiiiee :50cm x 75 cm x 60 cm
TemMPErature FaNQge. ...ttt e aee s : -40 °C to +150°C
Temperature aCCUFaCy ........ceeeeevevieeanennceneeaneaaeennennennenn. s =0,5°C

Humidity range ..o : 40% to 95%

Humidity accuracy........c.ccovieiiiiiiiiiiiiiiieiiiieiiieneieeen - £ 3%

ESPEC PL3KP [ME]

Test chamber volume ... : 408 liter

Test chamber dimensioNS ........oooiiiiiiiiiii e : 60 cm x 85 cm x 80 cm
TeMPErature raNge. ... ..ovueieiie it et ee e eeeaas : -40 °C to +150°C
Temperature aCCUFaCY ........cceeeeieraeeanenncraeeaneaneeneennenaennn s = 0,5°C

Humidity range ..........coooiiiiii e : 40% to 95%

Humidity accuracy........c.ccoviiiiiiiiiiiiiiiiieiiiieiiieeeieeen. - £ 3%

Weiss Technik SB1/300/40 [ME]

Test chamber volume ... : 300 liter

Test chamber dimensioNS ........oooiiiiiiiiii e :68cm x 54 cmx82cm
TeMPErature FaNQe. .. ...ttt eaeeaas : -40 °C to +180 °C
Temperature aCCUFaCY ........ccveereeaeenncrneraneaneeanennerneeanenns 21 °C

Humidity range ...... ..o : 10% to 95% RH
Humidity acCuracy..........ccovieiiiiiiiiiiiiiiiieiiieieieeieaeeeen. - £ 3%
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ESPEC LHU 212 M-E [ME]

Test chamber volumMe ... : 120 liter

Test chamber dimensioNS ........oooiiiiiiiiii e : 50 cm x 60 cm x 39 cm
TeMPErature FaNQe. ...ttt e e aeeaas :-20 °C to +85 °C
Temperature aCCUFaCY ........ccveereeraeerncraeraneaneeanennerneeaeenns 21 °C

Humidity range .......co.oiiiiiiii e : 40% to 95%

Humidity acCuracy..........ccovieiiiiiiiiiiiiiiieiiieceieeeaeenen. - £ 3%

ESPEC LHL 113 M-E [ME]

Test chamber volume ... ... : 120 liter

Test chamber dimensions ..o : 50 cm x 60 cm x 39 cm
TeMPErature FaNQe. .. ...ttt et et aae e aeaaas : +5°C to +85 °C
Temperature aCCUracCy .........cccveeeevueeernianseancieineaenneeennn.. . 21 °C

Humidity range ..o : 40% to 95%

Humidity acCuracy..........ccovieiiiiiieiiiiiiiieiiieiiieieaeeeenn. - £ 3%

Dust and Sand Test System
A/S swirling dust chamber [EX]

TeMPErature FaNQE . ... ...ttt aeeneaens : ambient to +40 °C

Temperature acCuracy ..........cceeeeiuiiiiierincieeiassaeninsaanenn. . £ 3 °C

TesSt CONAItIONS. .. .o : IEC529, DIN40 050 Teil 9

TeSt CONAITIONS. ... e : DEF-STAN 07-55 Part 2 Section 4/1, Test D1
Dust/Sand MiXTUIe ..o eaeees : B-mix and others on request

Water Intrusion Test System
MASER Engineering IP test water spray system [ME]

Spray radius FANGE ... ..ueuie e eaeas : 200 mm to 800 mm
SPray OPENING - euueueneee ettt ettt eaeaeaas :0.4mm/0.8 mm

WALEE PreSSUIE ...t e e e aaas : up to 4 bar

TeSt CONAITIONS. ... et : IEC529, DIN4O 050 Teil 9

High Temperature Storage
Memmert UFE400 [ME]

Temperature range. ... ..c.oevieiieiiiiiiee et eae e e aas : +50°C to +250°C
Temperature aCCUFACY ........cvceeeuerueraeraneaneaaeennenaeeaeennennn. s £ 1°C

Test area VOIUME ..ot : 53 liter
Memmert UFE500 [ME]

Temperature range.........ocvieiiiiiiiiiiii e e aas : +50°C to +250°C
Temperature aCCUraCy ........cccvveeerueaerneanreanenesneaesnenennen s £ 3°C

Test area VOIUME ..o : 108 liter

ESPEC PHH-101 [ME]

TemMPEratuUre FaNQge . ..ttt et aee s : +50°C to +300°C
Temperature aCCUraCY .......ccveeeeeeeueraeeanenneaneeniesneeneennenne. s £ 1 °C

Test chamber volume ... 1 90 liter

Test chamber dimensions...........oooiiiiiiiiii s :45cm x 45 cm x 45 cm
NItrOgEN PUIGE. .. e :yes

Low Temperature Storage
Frigor GLE-20 [ME]

TeMPErature raNQe. .. ..ottt ee e ae e e e eaeenns : -10°C to -40°C
Temperature aCCUracy .........cccveeeevueeeenianseancanineannneennn.. . 21 °C
Test area VOIUME ... : 200 liter
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e Aggressive Gas Environment Test System
Modified Heraeus HC 0033 climat system [EX]

Temperature Fange...........vuveveiiniiiiie e eeaeas :
TeMPErature aCCUNACY ........vuvueuinineeiaeae e eeaeaeaeene
Humidity range ......ccoeoiiiii e :
Humidity aCCUraCy .......ccouiiiiiiiii e D
Internal test area content............cooviiiiiiiiiiiiiiiieas :
Applicable gases. ..o :
Mass-flow control ... :
Modified Heraeus HC 0057 climat system [EX]

Temperature Fange.........o.vuveieieieeeeee e eeaeas :
TeMPErature aCCUNACY ......vuvuiuininiiiiaeaeeeee e eeaeaeene
Humidity range .......co.oiiiiiiii e :
Humidity aCCUracy .......ccvueiiiiiiiiiii e :
Internal test area content.................ooiiiiiiiin :
Applicable gases. ..o :

Mass-flow CONTIOl ..o :

e Solar Simulation Test System
ATLAS SolarClimatic SC1600 [EX]

TeMPErature FaNQge. ... ..ouvuieieieieieeeeeeae e e e aeeaeas :
Temperature aCCUIaCY ..........vuvuiuiuiniiiiiiieeeieeeeaeeaeeae
Light SOUICE. ...t :
Rain simulation ... :
Test chamber dimensions.........ccooviiiiiiiiieeas :
XENOTEST Suntest [EX]

Light SOUICE. ...t :
Irradiation POWET .....oneiiie e :
Rain simulation ... :
Test chamber capacity ........ccoevieiiii e :
ATLAS Ci3000 Xenon Weather-O-meter [EX]

Light SOUICE. ...t :
Irradiation POWET .....oneiiii e :
Rain simulation ... ..o :
Test chamber capacity .........covieiiiiiiiii e :

Optical test equipment

e Optical LED test
Instrument Systems MAS40 LED test station [ME]

SPECLIal FANGE ...t aes :
Spectral resolution ...... ... :
Luminous intensity sensitivity range ..............coocoieiiinnt. :
Luminous flux sensitivity range ........c..cccooeiiiiiiiiiiinnn.. :
Goniophotometer angular range..........c.ccoovieiiiiiiiieinn:
Angular resolution ... ..o :

+10°C to +90°C
+1°C

30% to 95%

+ 3%

30 liter

SO2, NO2, H2S, Clo
ppm / ppb range

+10°C to +90°C
+1°C

30% to 95%

+ 3%

120 liter

SO2, NO2, H2S, Clo
ppm / ppb range

ambient to +40°C
+3°C

MHG bulbs

optional

160 cm x 60 cm x 60 cm

Xenon bulbs

3kw

pulsed mode

10 holders of 45 cm x 130 cm

Xenon bulbs

4500W

pulsed mode

10 holders of 45 cm x 130 cm

380 nm to 950 nm
2,5 nm

0,4 mcd to 4 cd
20 mim to 200 Im
+ 90°

0,056°
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HALT / HASS test equipment

e HALT / HASS test system
QualMark OVS 1.5HP [ME]

TeMPErature FaNQe. .. ...ttt e aae e e aeaaas : =100 °C / +200°C

Temperature aCCUracy .........cccveeeevueeeenianseancinineaenneennne.. . 21 °C

Temperature transition ........c...ccooiiiiiiiiii e : -100 °C to +200 °C at 60 K/min
Random vibration spectrum ..........c.ccooiiiiiiiiiiiii :0—-10 kHz

Max. acceleration level...........ooviiiiiiiiiiieens : 45 Grms (2Hz-10kHz)

Testarea dimensions (WXdxXh) ..., 1 450 x 450 x 400 mm

Max. load weight....... .o : 20 kg

Two 75*100 mm feedthrough windows for signal and temperature monitoring of device/material under test
QualMark OVS 4.0 [EX]

Testarea dimensions (WXdXh) ..o, : 1200 x 1200 x 900/1390 mm

Max. load weight ..o : 180 kg

e Vibration analysis system
Data Physics Signal Calc 430 [ME]

FFT analyser channels...........ccooooiiiiiiiii : 8 inputs

FrequUenCy FaNge ... .. : 0 - 20 kHz with 4x oversampling
Frequency resolution ..........coooieiiiiii i : max. 4000 lines
DYNaMIC FANGE. . ...ttt eee : 80 dB

Endevco Model 133 [ME]

Signal conditioning INPUES........ccoiiiiiiiiiiiiieeeeas : 3 PE/ISOTRON
-3dB bandwidth ..... ... : 200 kHz

High pass filter... ... : 4-pole BW @ 10 Hz
Low pass filter ... : 4-pole BW @ @ 10 kHz
Bruél & Kjaer 4294 Exciter [ME]

Calibrated vibration level................ooo : 10 ms™?

Fixed freqQUENCY ..o : 159.15 Hz

PCB Piezotronics 357C10 Accelerometer [ME]

Frequency range 1096 ......vuieiuiiiiii e : 13 kHz

WGt ... : 0.45 gram

Charge SenSitiVity ... ..o : 1.25 pC/g
TeMPErature FaNQe. .. ...ttt et e e aneeeeaeeans 1 -73°C to +176°C
Bruél & Kjaer 4326 Triaxial Accelerometer [ME]

Frequency range 1096 ......oueieiuiieiiiiiieeee e : 13 kHz (X-axis)
.................................................................................. : 10 kHz (Y-axis)
.................................................................................. : 16 kHz (Z-axis)
Charge SenSitiVity ... .co.iiiiii s : 3pC/g
TemMPEerature range.......coeviieiiie et ee e e e aas : -55°C to +175°C

e Data acquisition system
Hewlett Packard 34970A [ME]

Multimeter aCCUracy ........co.voeieiiieiiiiiieieeee e 1 6% digit

STor= g I = (=T PP : 250 chan./sec.
Multiplexer HP 34901A .. ... i : 20 channel
THErMOCOUPIE ... : T-type
TeMPErature FaNge. .. ...ttt ae e eeeaas : -200°C to +400°C

e Electrical test
Tektronix THS720A [ME]

Bandwidth ... ... : 100 MHz
SamMPliNG rate ... : 500 MS/s
Independent Floating and Isolated Channels.................... 12
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Mechanical test equipment

Particle Impact Noise Detection
Dunegan 4501A PIND tester [ME]

Programmable shock range .............c.oooiiiiii. : 200g to 20009
Vibration frequency range .........cooeoviiiiiiiiiiiiiiiieee : 40 Hz to 250 Hz
ACCIEration rANQE ......ccuiuiiiiiii e :max. 20 g

Mechanical shock
Lansmont M23 Shock testing machine [ME]

PUISE ShaPe .. .o : Half sinusoidal; Trapezium shaped
Pulse duration..........cooiiiiiiii e : 0.1 ms to 40 ms
Maximum g-level.... ... : 100009

MaxX. PAYIOAd ... : 35 kg

Salon Teknopaja PWB level drop tester [ME]

PUISE ShAPe .. .o : Half sinusoidal
Pulse duration........ ..o :0.1 msto5ms
Maximum g-level....... ..o : 50009

MaxX. PAYIOAd ... :1kg

Barry impuls Shock testing machine [EX]

PUISE ShAPE .. .o : Half sinusoidal
Pulse duration........ ..o : 0.2 ms to 40 ms
Maximum g-level. ... ..o : 2000g

MaxX. PAYIOAd ... : 40 kg

Event detector [ME]

Number of channels...........oooi 132

Event duration ...... ..o : lus

Mechanical vibration
Ling V826LS Combo 9000 [EX]

Rated force Sine VECTOr ......oouiiiiiiii e : 26.6 kN (continues duty)
FrequUeNCY range ... ..o et e e : 5 Hz to 3000 Hz
Maximum displacement..........ccoooiiiiiiiiiii : 50.8 mm

MaxXimum VEIOCILY ...oneeiiii e :2m/s

Maximum acceleration ..........covieiiiiiiii i : 981 m/s2 (100 g)
Bump test

Ling Combo 900/V826LS [EX]

Rated force Sine VECTOK ......ouiiiiiiii e : 26.6 kN (continues duty)
FrequUeNCY range ... ... e eeas : 5 Hz to 3000 Hz
Maximum displacement.........cc.voiiiiiiiiiii : 50.8 mm

Maximum VEIOCItY ......cooiiii i :2m/s

Maximum acceleration ...........c.coooiiiiiiiiiii : 981 m/s2 (100 g)
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Seal test
Trio Tech Bubble leak / gross leak test system [ME]

Temperature range selectable.................coc. : +85 °C or +125 °C
TesSt liqUIdSs . ... : FC40 / FC43
Balzers HLT 160 Helium fine leak tester [TU]

Minimum detectable leakage rate ..........c.cccvieiiiiiiiiennnne. : 8 x 10711 mbar I/s
Twin flow principle and turbopump

Measurement cycle time........ccoviiiiiiiiiiiii e : 30 seconds
MASER Vacuum / Pressure preparation station [ME]

VaCUUM PUMIP ittt ettt et e e ae e aeeaeaens : less than 1 mbar
Automatic liquid inlet

Pressure programs ..........cieiiiii i : 2 bar, 4 bar

Bond pull /7 shear and Die shear
Shimpo large product multipurpose force tester (<50 kgf) [ME]

FOIrCe range ....ceii e : <50 kgf

Shear toOl range ......cuiiiiii s : 250 pm to 10 mm in 7 steps
Shimpo small product multipurpose force tester (<200 gf) [ME]

FOICe range .....cueinii e 1 <200 gf

Shear toO0l ... : 25 pm

XYZtec Condor 150 multifuctional bond tester [ME]

PUll FOrce range 1 .....eoiiiiiiii e et aaeas : 50 gf — 800 gf

PUll FOrCe range@ 2 ... : 500 gf — 8000 gf

Pull FOrce range 3 ... : 2500 gf — 40000 gf
Shear FOrce range 1 ..o : 50 gf — 800 gf

Shear FOrce range 2 ......couiiieiiiiii e : 2500 gf — 40000 ¢f
Shear FOrce range 3 .. ..o eaeas : 12500 gf — 200000 gf
Measuring SENSOIS ACCUIACY .....uuiuuruinaneanaeaneaeaaeanaaeananns :0.1%

Wafer level bump shear ..o : up to 8” wafers
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Physical Analysis equipment

Optical Microscopy

Leice S6 stereo zoom 10x — 60x stereo zoom [ME]

Leica S8 APO StereoZoom 10x - 160x stereo zoom [ME]

Darkfield / Nikon DS Fil/L2 5M pixel digital camera

Leica Z16 APO Macroscope [ME]

Brigthfield / Darkfield / Polarised / Nikon DS Fi1/L2 5M pixel digital camera

Leica DM/RM high power microscope 50x - 1000x [ME]

Brigthfield / Darkfield / Polarised / Normarski illumination / Nikon DS Fil/L2 5M pixel digital camera
Leica DM4000 high power microscope 50x - 1000x [ME]

Brigthfield / Darkfield / Polarised / Normarski illumination / Nikon DS Fi1l/L2 5M pixel digital camera
Leica IRM HC high power inverted microscope 50x - 1000x [ME]

Brigthfield / Darkfield / Polarised / Normarski illumination / Nikon DS Fil/L2 5M pixel digital camera

Saw / Grinding / Polishing

Struers Secutom-10 [ME]

Struers DAP-7 grinder/polisher [ME]
Struers Pedemin-3 [ME]

Struers TegraPol-25 grinder/polisher [ME]
Struers TegraForce-5 [ME]

Electron and lon Microscopy
FEI Inspect S Low Vacuum SEM [ME]

Tungsten hairpin filament gun beam voltage.................... : 200 V to 30 kV

Beam CUITENt ... D> 2 A

Resolution in high vacuum mode, optimal WD .................. :3,0nm @ 30 kV; 10 nm @ 3 kV
Resolution in low vacuum mode, optimal WD ................... <12 nm @ 3 kv

Magnification range........ccviiiiiii i : 6x to 500.000x

4-axis eucentric goniometer stage movement .................. : 50 mm x 50 mm x 25 mm x 360°
Manual tilt movement ....... ... : -15° to +75°

EDX @NaAlYSEr ...neiiiii e : EDAX Genesis XM2/4

LEICA 440 SEM [ME]

Tungsten hairpin filament gun beam voltage.................... : 200 V to 40 kv

Beam CUITENT ... e >1pA

=YY [V 1 o] o 1 : 6,0 nm @ 40kV

Magnification range........couiiiieiii e : 6x to 250.000x

3-axis eucentric goniometer stage movement .................. : 50 mm x 50 mm x 25 mm
Manual rotation ... ... : 0-360°

Manual tilt movement ...........ocoiiiiii e : -15° to +75°

Oxford Instruments INCA EDX analyser
FEI NanoSEM 230 Low Vacuum / Low Voltage FE-SEM [ME]

Schottky field emission gun beam voltage ....................... : 200 V to 30 kV

Probe current ... .. ..o : 0,6 pA— 100 nA

= =) (o] PP : In-lens SE/BSE; ET-SED; HELIX; LVD-SED
Resolution in high vacuum mode, optimal WD .................. :1,0nm @ 15kV; 1,6 nm @ 1 kV
Resolution in low vacuum mode with HELIX detector......... :1,5nm @ 10kV; 1,8 nm @ 3 kV
Magnification range........couiiiieiiiiii i : 35x to 1.000.000x

4-axis eucentric goniometer stage movement .................. : 50 mm x 50 mm x 25 mm x 360°

Manual tilt movement .............ooiiiiii e 1 -15° to +75°

EDX @NalySer ..o : EDAX Genesis XM2/4
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MASER
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FEI Quanta 3D FEG Dual Beam FIB/FE-SEM [ME]

Schottky field emission gun beam voltage ....................... : 200 V to 30 kv
Probe current ... : 0,6 pA — 100 nA
(DY 1T (o] TP : In-lens SE/BSE; ET-SED; GAD LV-BSED; LVD-SED
SEM resolution in high vacuum mode, optimal WD............ :1,2nm @ 30kV; 2,9 nm @ 1 kV
SEM resolution in low vacuum mode ..........ccceviiiiiiiainnn... :1,5nm @ 30kV; 2,9 nm @ 3 kV
High current Ga ion source beam voltage ........................ : 2 kV to 30 kV
Probe current ... ... :1 pA—-65nA
5-axis eucentric goniometer stage movement .................. : 50 mm x 50 mm x 25 mm x 360°
Motorised tilt movement.............cooooiiiiiiiiii 1 -15° to +75°
Magnification range........co.oiiiiiiiii e : 30x to 1.280.000x
Charge neutraliSer ......... ..o : automatic mode
EDX @NaAlYSEI ... : EDAX Genesis XM2/4
FEI Tecnai G2 F20 XTWIN S/TEM [ME]
FEG-gun beam voltage ........covieieiiiiiiiii e : 80 kV to 200 kV
Shottky field emitter beam current ... : > 100nA
TEM point resolution ..........coiiiiiii e : 0,25 nm
TEM information limit ... 10,14 nm
STEM HAADF resolution........cciviiiiiiiiiiiieice i : 0,18 nm
STEM magnification range..........ccovieiuiiiiiiiiiiiiiiiieieeenen, : 150x — 230Mx
EDX @NAlIYSEI ... s : EDAX DPP 11
LEO 1550 Gemini FEG-SEM [ME/TU]
Schottky field emission gun beam voltage ....................... : 200 V to 30 kV
Probe current ...... ..o 1 4pA - 10 nA
= =) (o] PP : In-lens SE; LV-SE; BSE
Resolution in high vacuum mode, optimal WD .................. :1,5nm @ 20kV; 3,0nm @ 1 kV
Magnification range........co.viiieiiiiii s : 40x to 1.500.000x
5-axis eucentric goniometer stage movement .................. 130 mm x 130 mm x 50 mm x 360°
Motorised tilt movement...........cooiiiiiiiii : -15° to +75°
Sample 10ad 10CK ... :yes
EDX @NAIYSEI ...t : Noran Vantage
WDX @NAIYSEL ..nenieii et : Noran MAXRAY
Philips CM300 EFTEM [TU]
FEG-gun beam voltage ........cooieiuiiiiiiiiiiiiieieec e : 120 kV to 300 kV
TEM point resolution ... .. ..o : 0,20 nm
TEM information limit ... : 0,12 nm
EDX @NAIYSEI ... : Noran Vantage
EELS @NaAIYSEI . ..neiiii e : GATAN Tridium
e SEM/TEM Sample preparation
TEM lift-out tool Omniprobe 100.7 [ME]
BaSiC SYSTEM ...t : Quanta 3D FEG
Piezo motor movement control ..., 1 100nm
Sample sputter coaters [ME]
Gold / Paladium Coater .........couviieiiiiiii i : Cressington 108 auto
Carbon COAter ... : Cressington 108 carbon
Fischione model 1020 plasma cleaner [ME]
(1 15T T o 1 T e - 1 PP : 25% Oxygen / 75% Argon
Vacuum StOrage POITS ......eeeiii e e e eaaeenas :5
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Surface Analysis equipment

PHI Quantum 2000 Scanning X-ray Photoelectron Spectroscope [TU]
Focused X-ray beam diameter.......c.cooviiiiiiiiiiiiiiiiinann.. : < 10 micron
ION-TOF TOF SIMS 1V [EX]

Digital Instruments Nanoscope |11, Atomic Force Microscope [TU]
Digital Instruments Nanoscope |11, Scanning Tunneling Microscope [TU]

IC circuit edit equipment
DCG systems OptiFIB 1V Focused lon Beam system [ME]

JON SOUICE ..ttt : Field emission gallium liquid metal
Coaxial optical MIiCroSCOPEe.......oevuiiiiiiiiii i : Visible / NIR

Front and Backside editing .........cccooeiuiiiiiiiiiiiiin : Yes

Beam VOIAge ....cueiiie e : 5 kV to 30 kV in 5 kV steps

BEAM CUITENT. ...t e e eeas : 0.5pA-20nA

Piezo stage moVemMENt ... .. oot : 50mm x 50 mm

Piezo stage resolution ..........ooouiiiiiiiiiii i 1 <300nm

CAD based computer navigation............ccooeiiiiiiiieiiiiannnn. : NEXS layout and FIBassist
DEPOSITIONS ... e : Pt — Mo — SiO;

Enhanced etching ..o : CU, Copper Etch — XeF, — Alu etch
FEI 200 Focused lon Beam system [ME]

JON SOUICE ..t : Field emission gallium liquid metal
Beam VOItage ... : 5 kV to 30 kV in 5 kV steps

Beam current density.......coovuiieiiiiiiii e :>10 A/cm?

Front and Backside editing .........cccoooiiiiiiiiiiiiii : Front side only

Stage resolUtioN ... ..o 01,5 um

Magnification range .........ccouviiiiii e : 100x to 100,000x

SPECIMEN SIZE ..ot : up to 50 mm diameter

FIB gas Chemistry ......coooiiiiiii i : Pt deposition, lodine, XeF2, Sel. Carbon

Non Destructive Microscopy
Phoenix Nanome|x [ME]

Maximum Deflection Voltage...........ccoviiiiiiiiiiiiiiiinnn.. : 180 kV

RESOIULION .. e : <0,5 micron
INSPECTION @I @ .. cuenie e : 600 mm x 550 mm
3D reconstruction VOIUMEe.........coviiiiiiiiii e : yes

Phoenix BenchMate X-ray microscope [ME]

Maximum Deflection Voltage............ccoooiiiiiiiiiiinin.. : 100 kV

RESOIULION ... : 3 micron

SCANNING AI@. . ettt eeaas 150 mm x 150 mm
Phoenix NanoTOM [EX]

Maximum Deflection Voltage.......ccoooeiiiiiiiiiiiiiiiiiiaeens : 180 kV

RESOIULION ... : <0,5 micron

3D reconstruction volume resolution............c.ocooviiiiennn. : <1 pvoxel
SAMTEC Evolution 11 UltraSonic Microscope [ME]

Ultrasonic freqUENCY ..o : 10-15-20-30-50-110-230 MHz
Through Scan MOde........couiiiiiiiiii e 1 yes

IR-Confocal Emission Microscope
Phemos-1000 [ME]

Photon Emission Detectors ..........coooiieiiiiiiiiiiiiiiiiieans, : Peltier cooled CCD and InGaAs

ODbIrch ANAIYSIS .. : yes

Backside ANAlYSIS ....cuuiuiiiiii e : Suss PA200 DSP system with Confocal NIR laser microscopy
ObJECHIVE IENSES ... : 0,8x%, 5%, 20x, 100x and High NA 50x

Multiple wavelengths lasers .........ccoooiiiiiiiiiiiiine 1 yes

Lock-in amplifier ... ... : static and P/F driven

Precision Grinding and Polishing

Ultratec ASAP-1 [ME]

Precision grinding polishing for frontside and backside ...... 1 yes
Ultracollimator ... ..o 1 yes
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Plasma Etching
Bal-Tec RES 101 [ME]

Dual saddle field ion sources with voltage range............... :1kVto 10 kv

Beam current density.......couvuiieiiiiiiii e : > 200mA

ETChING G8S . .neiieii e : Argon

Stage MOVEMENT. ... : motorised and oscillating
SPECIMEN SIZE ..t : up to 25 mm diameter
Nextral NE 90 [ME]

RF power @ 13.56 MHZ .....ovuiiiiiiiiieee e : 300 W

Full anisotropic etching for multilayer metals ................... 1 yes

Maximum selectable gases ...........c.ooiiiiiiiiiii 14

Laser End Point detector ..........oooieiiiiiiiiiiiiiieeie e :yes

Plasma focalization ............cooeiiiiiiiii :yes

Package decapsulation
B&G D-Cap Delta Dual system [ME]

Nitric Acid, FUMING ..o :yes
Sulfuric Acid, FUMING.. ..o :yes
Mixed Etchant ratio...........c.coooiiiiiiiiii i : selectable
Wide range of package adapters .........ccooeveiiiieiiiiiiennanen. 1 yes
Controlled Semiconductor FatCAT system [ME]

LASER CULEEN ..o IR

Stage MOVEMENT. ... e 1 6” travel
Pattern overlay module...........c.ooiiiiiiiiiii 1 yes

Device probing and Laser cutting
Suss Microtec PM8 [ME]

Manual probes PHLI10 ......oiiuiiiiiiiieie e 14
New Wave Research [EX]
Laser model EzZLAZE-3 wavelengths............c.ocooiiiiinnnne. : 355 nm - 532 nm

Wire bonding
F&K Delvotec 5630 [ME]

Wedge — Wedge Aluminium or Gold..............cooiiiiiianen. 17,5 pm to 75 pm
Bonding pitCh. ... : 60 pum
Pattern recognition control ... 1 yes
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Miscelaneous equipment

e Thermo Streaming
Thermonix T2420 [ME]
Temperature range.........ccveiiiiiiiii i aas 1 -70 °C to +225 °C
AN FIOW L : up to 500 liter/min.

e Solderability Testing
Metronelec ST60 [ME]

Wetting balance test standards ............c.ccoiiiiiiiiiiiiian... : IEC60668-2-69
.................................................................................. NF89400

Dip and Look test standards ...........cooeieiiiiiiiiiiiiiiiienen. MIL-STD-883 / ANSI-STD
Solderbath, SnPb and Pb free alloys, temperature range....: +50°C to +400°C

Solder globule test modules, globule sizes....................... : 2mm and 4mm
Metronelec Met-Steam 5 [ME]

Steam and water temperature controller......................... : +80°C to +100°C

Test chambers ... ... :5

e SMD Rework Station / Reballing Station
FineTech FinePlacer system [ME]

FIOW CONTIOL. . e e : Nitrogen

Placing @CCUIACY ... .cuuiiei e : 2,5 micron in x/y axis, 10 micron in z-axis
PC controlled hot-gas soldering ........c.ccociiiiiiiiiiiiiiannn.. 1 yes

ComponNeNnt iNSErtioN ar€a ........co.eeevueieiiiiiieiiieeaeeaeas : 280 x 155 mm

e Weighing
Sartorius 2004 MP6 [ME]

Weighing range.........ooeiiiiiiii e 1166 g
Readability .....coui e : 0.01 mg
Standard deviation ............ooooiiiiiiii 1 <+0.02 mg
Sartorius LE 26 [ME]

Weighing range.........cooiiiiiiiiiii e :5/21¢9
Readability .....couie :2ug/ 10 pg
Repeatability .....ccoieiiiiii s 1<+4ug

e Internal Water Vapour Content
Pernicka Gas Analyser [EX]

Chamber SIZe.......co i 1 up to 6 devices simultaneously
Detection HMit ... e : 100 ppm Water
Other measured MasSeS.......coviiiriiieieieiiieeeaeaeaeaeeeenes : He, O, N, CO, CO2, Ar,

e Wafer Probing
Electroglass X2001 [TU]
Maximum wafer Size ... : 6 inch
HOt ChUCK range ..o :amb. to +175 °C

e 2D Mechanical dimension measurement
Mitutoyo PJ3000 [ME]
Mitutoyo Linear height [EX]
Mitutoyo surface profiler [EX]
WOTKING Area ... cuuuieiei i : 100mm x 100mm

[ME] Facilities at MASER Engineering, operated by MASER Engineering employees.
[TU] Facilities at Twente University, operated by MASER Engineering employees.
[EX] External facilities, operated by MASER Engineering employees.
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