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Model 6110D
Reference Flat Pulse Generator

The Model 6110D Reference Flat Pulse Generator (RFPG) produces a known, clean, Reference Flat
Pulse (RFP). This pulse switches from 500 mV (into 50 Ω) to 0 V with a 90% - 10% falltime of 425 ps.
The settling time is 3 ns to within 0.2% and 10 ns to 0.02%. The 6110D RFPG can be used as a
calibration standard for determining the settling time, transient response of oscilloscopes, waveform
recorders, A to D converters, etc. The RFP waveform shown below, including the precursor, undershoot,
perturbations, and settling time, is mathematically predictable. The design of the 6110D RFPG is based
upon a National Bureau of Standards (now NIST) RFP generator [Ref 1,2]. Due to the use of a much
lower capacitance Schottky diodes in the PSPL design, the settling time of the 6110D is considerably
faster than the original NBS generator.
The 6110D circuit is built into a remote pulse head module. A one-meter cable is provided to connect
the 6110D to a driver pulse generator. This allows the RFPG to be connected directly to the circuit or
instrument under test. Do not use any coaxial cables between the RFPG and the test point. The pulse
response of even short cables will drastically affect the settling time of the RFP.

� Settling Time Calibration
   Standard to < 0.02% in 10 ns
� 425 ps Transition
� 500 mV Amplitude
� Remote Head
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Waveforms computed using PSPICE. Manual includes PSPICE model of RFPG.

500 mV RFPG step, 425 ps falltime Baseline undershoot and settling waveform
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Model 6110D
Reference Flat Pulse Generator

Notes
[1] Calibration Standard only for settling time. Not a standard for other parameters.
[2] Operate only in calibration lab environment free from EMI and ground loops.
[3] Operate at < 1 MHz repetition rate to achieve best amplitude accuracy.
[4] The resolution limit of PSPL's calibration is 0.1%. For NIST calibration to 0.01%, send unit to Electricity Division, NIST, Gaithersburg,
MD. Request NIST test 65250S, "Settling Performance."
[5] ±5 V DC power and ECL drive pulse must be supplied by an external driver.
[6] STATIC SENSITIVE: Discharge all cables and loads prior to connecting.

Specifications [Notes 1-5] 
Amplitude into 50 Ω [2,3] 500 mV, ±30 mV 
Pulse Polarity Negative 

Topline [2,3] 1.00 V, ±50 mV, open circuit 
500 mv, ±30 mV, into 50 Ω 

Baseline [2] 0 V, +0 mV, -0.2 mV, open circuit 
Source Impedance 50 Ω, ±0.2 Ω (at baseline) 
Reference Transition Negative, going from topline to baseline 
Reference Transition Falltime 425 ps, ±75 ps (90% - 10%) 
Precursor Less than 2% for 2 ns prior to reference edge 
Undershoot 1.5% typical, 2.5% max. 

Settling Time [4] 
(to baseline DC value) 
(t = 0 ns at 50% level) 

3 ns to < 0.2% 
5 ns to < 0.1% 
10 ns to < 0.02% 
100 ns to < 0.01% 
These limits are based upon PSPICE calc. And NIST 
calibration of PSPL�s prototype 6110. 

2nd Transition Risetime 3 ns nominal (10% - 90%) 
2nd Transition Settling Time 25 ns to <1% of topline [3] 
Pulse Duration 2 ns min., DC max. Set by ext. drive pulse 
Pulse Repetition Rate [3] >100 MHz max., DC min. Set by ext. driver 
Operating Temperature [2] 21 C, ±4 C. Allow ½ hour warm-up. 

Connectors [5] Ref. Flat Pulse output: SMA jack.  
Input: 5 pin DIN jack. 

Drive Pulse Required [5] 
ECL pulse (TTL available on special order). 
�0� = -1.8 V, �1� = -0.8 V, (+) input edge causes (-) 
RFP edge. 

Input Impedance 50 Ω to -2 V 
Power Requirements [5] +5 V @ 25 mA and -5 V @ 150 mA 
Dimensions 4.5� x 1.5� x 1� 
Weight 6 oz., 3 lbs. shipping 

Calibration Calibration report with waveforms furnished.  
NIST-traceable [4]. 

Accessories 
1 m DIN cable, extra DIN jack, instruction manual 
with theory, schematic and PSPICE net list, and 
video.  

Warranty 
One year. Exception: static-sensitive Schottky diodes 
are only warranted for 30 days [6]. See Terms and 
Conditions of Sale for details. 

 


