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1 Main Characteristic of the Pulse IV System  

This product has been designed for semiconductor characterization in pulsed mode. This 
product has been powered by from the BILT product line of Innovative Test system. 

 

 

 

1.1 General Description  

The system consists of two independently operating power mode; Pulsed or DC (continuous 
mode). The mean maximum power delivered by the sensors output is 50Watts in pulsed mode, 
or 80W in DC mode. This specification is linked to the external power probes used. The voltage 
measurements on the two channels are carried out from the internal resistance of each channel. 
The current measurements are made using differential measurements at the terminals of the 
same internal resistance.. 

 

Fig.1. Pulse IV system Synoptic 

When measuring Field Effect Transistors (FET), the internal serial resistance  

(0.5W/3 W) Ohm of the gate probe head allows accurate differential measurement of the gate 
current. For the drain, the internal series resistance of the drain probe can be as low as 0.5/0.15 
Ohms as a function of the model used. This facilitates the feedback control voltage (low voltage 
drop across the series resistance) and therefore achieves a high voltage sweep. The accuracy 
of current measurement is given as a function of the probe model used. 

 



 
 
 

GATE & DRAIN Probe heads specifications 
 

January, 2015 

Jan. 2015 

  

Fig.2. Pulse IV system picture with Input and Output Power Sensors 

 

The main unit is composed of:  

¶ 19ò rack mountable mainframe control unit with five embedded power supplies 

¶ Output (drain/collector) and Input (gate/base) remote pulser heads 

¶ Range of multiple interchangeable output pulser heads to fulfill PIV and Load-Pull 
requirements 

¶ Integrated measurement unit in each pulse head 

1.2 Main features  

¢ƘŜ ǎȅǎǘŜƳΩǎ Ƴŀƛƴ ŦŜŀǘǳǊŜǎ ŀǊŜΥ 

¶ Pulse width down to 200ns 

¶ Embedded measurement units providing wide bandwidth & high accuracy 
simultaneous current and voltage measurements: 

o Equivalent to 50Msamples/s & 10MHz bandwidth scope for pulse shape 
monitoring 

o Fast averaging function providing 16 bit resolution and 0,1% typical 
measurement accuracy 

o Fast acquisition of complete power sweep for load pulls measurements 

¶ Synchronized pulsed S parameter and IV measurements 

¶ Embedded fast short-circuit current breaker, performing the protection of both 
pulser heads (drain and gate) as well external component such as Bias Tees 

¶ Automatic pulser head calibration procedure 

¶ Pulse and measurement clocks are both available in stand alone or external 
triggered mode 

¶ Remote control GPIB or LAN 

¶ Set of resistive networks  
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Fig.3. Pulse IV main unit 

The system consists of a main unit, two probes, and two cables for connecting the sensors with 
the main unit as well as two adapters SUB-D/BNC. The two probes and the main unit are 
equipped with specific plugs and jacks to avoid a wrong connection. At the end of each probe, 
an adapter must be added to connect SUB-D/BNC then to characterize the device. These 
adapters also make the connection between the power line and the IV measurement units. 

Caution 

It is mandatory to make the connections and disconnections between the main unit and the 
power cords and sensors only when the system turned off. Failure to observe this precaution 
could result in the destruction of electronic circuits within the main unit and inside of the probes. 

This system can be used to bias transistors in pulsed conditions for both PIV and Load Pull 
measurements. 

For pulsed IV application, the target is to provide small pulse widths in order to avoid self 
heating, while load pull measurements are made in ñradarò like operating conditions with larger 
pulse width. In this latest case, the aim is to avoid voltage drop during the current consumption 
caused by the RF power level of the test signal. 
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Dedicated performances for PIV and Load Pull applications: 

 

1.3 Pulse Timing  

The switching working point is defined according to 4 programmable signals: Gate Switch, Drain 
Switch, external switch drive and sample clock. 

 

Fig.4. Synchronization between extrnal pulsed signal and IV signals 

PIV Load Pull

Drain Voltage Switching between Vds High and Vds Low
Switching between 0V and Vds High, or 

Fixed Vds with pulsed current

Timing
Fastest settling time for power pulse 

down to 200ns

Smallest voltage drop for power pulse > 

100µs

Pulser head size Small dimensions, easy to connect Large storage capacitor inside the probe

Measurement
Accurate level monitoring and pulse 

shape monitoring
External synchronisation available
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Fig.5. Timing editor for drain current specifications 

  In pulsed mode, using the IV acquisition units of the PIV system, the measurements of the 
pulse shape can not be done above a measurement windows of 1,3ms (maximum recording 
lenght). 

 

Continuous signals capability; 

Although the system is first designed for pulsed test, it is able to operate on continuous mode: 

¶ Larger pulses are available using on/off continuous mode with a time resolution of 1ms. 

¶ Pulsed or continuous operations are available independently for each output. 
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1.4 Sampling Measurement rate  

1.4.1 Sampler performances  

Thanks to a programmable measurement sampler, different acquisition modes are available, 
providing different levels of accuracy and speed: 

Pulse shape monitoring: embedded scope onto each probe: 

 

 

 

Å Accurate working point measurement within a pulse using fast averaging function 

 

 

 

Fig.6. Sampling rate 

 

1.4.2 Frequently asked questions about pulse monitoring:  

 

Measurement
window

Vgs

Vds
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Q1: in the measure window, the software will sample the drain current one time or several times? If it sample 

more than once, the software will average the value? How many times of the sampling in the measurement 

windows? 

Answer TƘŜ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀǊŜ ŀǾŜǊŀƎŜŘΣ ǿƛǘƘƛƴ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǿƛƴŘƻǿǎΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ άǎŀƳǇƭƛƴƎ 

Ŏƻǳƴǘέ ǇŀǊŀƳŜǘŜǊ ǿƘƛŎƘ ƛǎ ŘŜŦƛƴŜŘ ƛƴto the setup editor (IV power supplies/measurements). The maximum 

horizontal resolution is 20ns.  

 

Fig.7. Sampling count, Averaging 

 

As a consequence, if the measurement windows has a width of 200ns, with a sampling count parameter equal 

to 100, the raw calculus will be 200nS/100points=2ns (resolution requested), but the maximum resolution will 

be limited to 20ns. 

If the measurement windows has a width of 60µs, with a sampling count parameter equal to 100, the raw 

calculus will be 60µS/100points=600ns (resolution requested), the resolution retained will be 600ns. 

Q2: if I set up timing as upper picture, the system just measures the IV one time following this timing? 

Answer: On one hand, the maximum sampling speed of the measurement unit is 50KHz. In other words, one 

measurement can be done every 20µs.  

On the other hand, the maximum resolution of pulse shape monitoring is 20ns (Maximum sampling 

rate=50MHz). These 2 different parameters are illustrated hereafter. 

200  points 

Options 

Averaging: 100 Points   
(max resolution=20ns) 

Averaging 
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Fig.8. Measurement speed illustration (T=20µs) 

Two successive measurements cannot be done under 20µs; but thanks to the time shift resolution, this 

minimum time can be set to 20µs+N*20ns. Using this feature, a spectroscopic mode is driven from IVCAD to 

catch the pulse shape, when a trace definition has been set, or to average the measurements within the 

measurement window. 

 

²ƛǘƘ ǎǳŎƘ ŀ ǇŜǊƛƻŘƛŎ ǎƛƎƴŀƭ ό¢ҐнлҡǎύΣ ƛŦ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǿƛƴŘƻǿ ƛǎ ǎŜǘ ǘƻ нллƴǎΣ ǿƛǘƘ ŀ άǎŀƳǇƭƛƴƎ Ŏƻǳƴǘέ 

parameter equal to 10, then 10 successive measurements will be done to average the measurements within 

this measurement window. As a consequence, it will take a time duration of 10x(20µs+20ns) to complete the 

averaging (~0.2ms). 

Period=20µs

20µs+20ns 20µs+20ns

2µs

T=20µs

Meas. nÁ1 Meas. nÁ2 Meas. nÁ3

T+20ns T+20ns

Pulse reconstruction with a resolution of 20ns

Maximum speed: 1 meas/20µs
Horizontal resolution: 20ns

Periodic Signal
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If the period of the signal is set to 10µs, then the measurements will be done for half of the pulses, and so on. 

The pulse repetition rate will be higher, but the time spent for measurements will not decreased. 

 

Fig.9. Measurement speed illustration (T=10µs) 

 

Period=10µs

20µs+20ns 20µs+20ns
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2 Gate and Drain Probe heads specifications  

The probes are equipped with a SUBD9-BNC adaptors. These adapters are used for easy connection with bias 

tees or BNC cables. 

These adaptors are also used to connect the Sense and Force channels. If removed,  then the Sense Channel 

will be disconnected from the Force line. 

 

Fig.10. Probe Pinout 

2.1 Legacy Gate Probe Head AM211 (Obsolete)  

2.1.1 General description  

This probe is not manufactured anymore, and has been replaced by AM212 probe. 

The purpose of the AM211 gate probe is to drive the transistorôs input access with high voltage 
accuracy as well as to provide current high resolution for current measurement. 

 

Fig.11. Gate Probe AM211 Operating Range / Accuracy 

The signal is delivered by a fast amplifier which is referenced to the component under test. It 
enables to improve the quality of the pulse shape even in presence of strong drain current 

SUBD9 Output connector Pinout

1: Guard 
2: Sense +
3,4,5: OUT/IN Power
6: Sense ς
7,8,9: Ground
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variation. This gate probe head is equipped with an electronic fuse which is triggered by  
+/-250mA maximum gate current. In case of short circuit between transistorôs gate and drain 
accesses, the gate probe is protected against input current that can be re-injected into the 
amplifier, up to 4A. 

 

Fig.12. Gate Probe AM211  

2.1.2 Specifications  

 

 




























































