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�Number of Probes: 1 to 30■■

�Probe Type is Polished Round Tip: Radius is 0.0125 mm (default); ■■

other sizes and shapes are available

�Number of Connectors: 1 standard,  ■■

2nd added for over 24 connections

�Internal Connector Types: AMP microcoax (standard) and ■■

Advanced microcoax

�Touchdown Sensor Type: No touch down sensor (default), other ■■

options are NC (normally closed), INC (isolated normally closed)

�Beam Length: 3.8 mm high Z force, 6.0 mm (default),  ■■

7.6 mm SoftTouch™

�Probe Depth: 4.7 mm bottom of the wing to probe tip (default)■■

�Number of Sites: 1■■

Probe Card Options:

�Product may be made with facing or same side probes ■■

depending on layout and pitch

�Product may be wired for Kelvin or Quasi-Kelvin connections.■■

�Matched cable length for CV measurements and pulsed ■■

measurements

�This product can be design with standard  ■■

(for pitch reduction) and AttoFast™ probes

Suggested Options:

�Cable Harness for the Keithley 707 and Agilent E5250 opt 001 ■■

matrix. 24 three-lug triax plug connectors, 1.0, 2.0 , 3.0 meters 
ultra high-performance low-noise low-leakage triax cables, 
26-pin microcoax connector, one ground pin, and one TDS pin 
compatible with analytical probers.

Standard Probe Contact  
Visit our web site at www.celadonsystems.com  for a full animation. 

2. 	Probe in normal contact 	
	 with the wafer.

1. Probe before contact. 4. 	Probe back in normal 	
	 contact with the wafer.

3. 	Probe card crash, 
	 the probe flexes up into 	
	 the protective slot.

How to Order

Model + Size (##) - Number of Probes (xxx) - Number of Sites (sss) - Connector Type (ttt) - Force/Sensor Type (qq)

T40AFIC-xx .1-ttt-qq

Probe Card Type xx= Number 
of Probes 
(01-32)

ttt = Connector Type (male or plug) 
	 AMP = AMP  Microcoax Connector
	 AMC = Advanced Microcoax Connector
	 CBP = BNC Connector

	 T3P= Triax	
	 SMB= SMB- mini coax 
	 L8P = COAX Type-8 Plug

qq= Force/Sensor Type	
	    S or Blank = Single Wire  to Each Probe
	    QK = Quasi-Kelvin – two wires to each probe
	    K= Kelvin  = two probes per pad

1= Number 
of Sites
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t40aFIC adVantages

 Coaxial guarded probes for low noise and fast settling time ■

 Ceramic and metal construction with solderless connections ■

 Probe protection for optional needles ■

 Ultra fast settling to allow for fast probing and reduced  ■

or no wait states for settling

 Operates from -65°C to 200°C ■

 Ultra low expansion for use on small pads ■

 Expansion closely matched to wafer expansion ■

 Low repair cost ■

 Reduced pin-to-pin cross talk ■

 Allows the use of one probe card over entire operating  ■

temperature range

 Pulsed reliability measurements ■

 RoHs compliant ■

waFer PrObIng FOr:

 Process Control Monitors ■

 Ultra Low Current FET measurements for IDSS ■

 Fine Resolution Measurements ■

 Low Noise Measurements ■

 Functional Photodiode Test ■

 Early Failure Detection for  ■

Reliability Measurements

 Fast Device Characterization and Modeling ■

Celadon T40aFIC SerIeS Probe CardS

The Celadon T40AFIC AttoFast™ compact parametric probe card is designed to deliver 

the fastest settling time and lowest leakage solution on the market, while providing 

operating temperature ranges up to 200°C. Your connection from the parametric 

analyzer to wafer is nearly transparent using the Celadon AttoFast™ technology. This 

card is designed to exceed the performance of the best manipulator solutions as well as 

allow full range measurements with the most advanced parametric analyzers available. 

The AttoFast™ probe card is designed to introduce minimal leakage, low pin-to-pin 

capacitance and minimum effective probe capacitance. Fast settling time reduces 

test time. The AttoFast™ card has proved effective in reducing oscillations in high 

frequency FETs during parametric tests due to better impedance control, less effective 

probe inductance and better pin-to-pin isolation. This product, when purchased with 

Quasi-Kelvin probes and matched cable lengths, are often used for very high accuracy 

capacitance measurements like gate overlap capacitance measurements. Because the 

probes are in a fi xed position in guarded structures, repeatability is very good.
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PrOduCt desIgn

The T40AFIC series features a coated probe technology for leakage 

and guarding control. The probes are coated with a robust high 

temperature insulator, followed by a metal coating to form a coaxial 

guard around the probe. This technique provides an extended 

temperature range compared to most normal coaxial cables 

which only maintain peak performance to 150°C. Traditional 

triaxial and coaxial low leakage probes are too thick to support 

modern minimal pitch requirements of the process control 

monitors. The guard formed by the coax is also used to provide 

shielding for capacitance measurements. The design technique 

allows guarded probes to be placed close together and eliminates 

the fragile characteristics of probes cards using ceramic blades.

The coated probes are mounted in a precisely fabricated ceramic 

substrate. The insulated needles eliminate traditional surface 

leakage effects allowing low current measurements at 1 fempto 

amp per volt at room temperature and 4 fempto amps per volt at 

300°C.  Each probe is retained in a protective slot in the ceramic. 

This protective slot combined with a unique shape allows the 

probes to maintain alignment. The slot provides self alignment of 

probes while providing space for the probes for controlled over-

travel for crash resistance. 

During severe over-travel, the probes retract into the ceramic body 

and may contact the probe card body ceramic slots. 

Replacement is performed by pulling probes out of the slot and 

body and reconnecting the signal and guard lines. Probes can be 

individually replaced.
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PerFOrmanCe CHaraCterIstICs

The graph below shows an example of leakage versus temperature.  

The T40AFIC series has less leakage than most semiconductor 

devices being tested. The typical data in this application showed 

data below the noise fl oor of the parameter analyzer. The reality is 

that this probe card is not the weak link in a measurement system.  

The 2nd graph shows leakage vs. time to demonstrate how fast the 

product settles in fempto amps per volt.  If one volt is applied, the 

T40AFIC will settle to well under the specifi ed 1 fempto amps in 

1 second.  The fast settling time combined with low test voltages 

allows rapid measurement sequences for fast die-to-die moves 

which allow for faster sub threshold sweep measurements. The 

typical settling time for a one volt change is 1 fempto amp in 1 

second at +25°C. 
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The accompanying graph shows how the probe card responds to 

a 0 to 5 volt stepping in 0.1 volt increments. A parameter analyzer 

typically has a programmed step size. A delay time at each 

measurement point must be added to account for card settling 

performance. If the delay time is too short, then there will be 

an error due to a high settling leakage current. Quality guarded 

cables and switching matrices are often used to reduce settling 

time.  If the settling time is too long, test throughput decreases.  

As an example, if you sweep too fast or don’t have enough delay 

time, it would prevent you from seeing the true ID off current in a 

sub-threshold measurement. Use a high performance probe card 

to obtain an accurate Fowlar Nordheim plot that is unaffected by 

probe card settling current. The settling time for a 5 fempto amp 

measurement would be 0.32 seconds for 0.1 volt step size.  For a 

0.1 pico amp measurement, settling time would be 0.1 seconds 

for 0.1 volt step size. For an unguarded probe low performance 

probe card measuring 1 pico amp, you would allow 5 seconds for 

a 0.1 volt step size and with surface leakage, it might never settle 

down to 1 pico amp per volt. 

nOn swItCHIng matrIX sPeCIal aPPlICatIOns

The settling and leakage performance of the T40AFIC series is 

often close to a good triax cable and can exceed the performance 

of a switching matrix. For reference standard applications where 

the card’s performance is masked by a switching matrix, we have 

included this section. The probe cards are often used on autoprobers 

which do not have the capability to use positioners and require 

automated probe-to-pad alignment that a probe card can offer.

Due to unique performance characteristics of AttoFast™ cards, 

the T40AFIC is often purchased with small pin counts for direct 

connection to capacitance meters. Actual pin-to-pin capacitance 

varies with pitch.   For capacitance applications, Celadon can 
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design the card with matched length leads that meet the length 

requirements specifi ed in a capacitance meter. Depending on 

the capacitance level to be measured and frequency, Celadon 

can wire two leads to each probe for precise capacitance 

measurements. Because the shielding is almost down to the 

tip, it adds additional capability to the lab to allow for precise 

C-V measurements at higher temperatures.  These types of 

applications require shorting the guard to the shield of triax 

cables or using a coaxing wiring harness. For ultra low level 

capacitance measurements, measurements shall be performed 

in a humidity controlled shielded probing environment for 

repeatable measurements. Measurements such as on MEMS 

capacitors, MEMS electrodes on actuators and gave overlap 

capacitance have shown improvement with AttoFast™.

For ultra low current applications with fast settling times and 

pulses, the AttoFast™ card exceeds the measurement capability 

of the best switching matrices. Because of this, some 

measurements are best done bypassing a switching matrix 

for reference grade measurements.  For very small pin count 

applications, Celadon offers the same capability in a positioner 

mounted AttoFast™ VersaTile™ probe.

eleCtrICal CHaraCterIstICs:

 Leakage <1 fA/Volt from -65°C to 125°C at 10 seconds. ■

 Leakage <4 fA/Volt from 125°C to 200°C at 10 seconds ■

meCHanICal CHaraCterIstICs:

 Maximum Number of Probes: 30 ■

 Tip Radius Available: 0.0125 mm standard;  ■

0.0063 mm; and 0.025 available

 Shape: Polished round ■

 Minimum Pitch: 60 micron (probes from both sides) ■

 Probe Material: Tungsten Rhenium Standard (WRe),  ■

other materials available

 X-Y Accuracy: +/- 9 micron standard,  ■

+/- 5 micron available upon request

 Z Accuracy: +/- 9  micron, +/- 5 micron available upon request ■

 Wafer Test Operating Temperature Range: -65°C to 200°C ■

 Probe Card Storage Temperature Range: -65°C to 150°C  ■

 Weight: 0.5 kg ■

 Size: 160 x 114 x 21 mm (height may change depending  ■

upon confi guration)


