
PCD-41D
Pockels Cell Driver with two-step pulse and voltage doubling

Generation of a two-step high voltage pulse with nanosecond rising edges. 

First step duration of the output high voltage pulse is determined by trigger pulse duration. 

Second step amplitude of the output HV pulse is equal to the double voltage of first step. 

Driver can be used for ultrafast optical beam modulation and deflection, 

control of laser regenerative amplifiers and pulse pickers.
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Specifications

< 5 %Unevenness of the amplitude on the plateau

< 1 %Output voltage pulse-to-pulse instability 

20 AMax pulsed current

4 ÷ 12 pFOptimal load capacitance

2 ± 1 ns2HV pulse rise time of first step 

2 ± 1 ns2HV pulse rise time of second step

≈ 1000 nsDuration of the second step plateau

5 ± 0.5 VTrigger voltage (input impedance is 50 Ω)

16 ± 3 ns4
Output pulse delay vs. trigger pulse 

3Pulse duration of the first step 2 ÷ 600 ns

Pockels Cell Driver "PCD-41D"

Nanosecond rising edges;

Controlled pulse duration;

Two-step high voltage pulse;

Pulse jitter is less than 200 ps;

Built-in pulsed high voltage source;

Low voltage power supply 12 V.

Pulse amplitude adjustment by trimmer or external analog signal;

Additional output signal for HV pulse amplitude measurement;

5600 ÷ 7200 VOutput amplitude of the second step (double voltage of first step) 

< 0.2 nsHV pulse jitter

12 ± 4 VDCExternal power supply voltage

 500 mAExternal power supply current

–40 ÷ +60 °COperating temperature range

80 × 50 × 15 mmDimensions

74 × 44 mmMounting hole pattern (Ø 3.2 mm) 

Weight (OEM version) 100 g

Output amplitude of the first step 1

1

1     HV amplitude is controlled by built-in trimmer RV1. The range of voltage corresponds to a specific driver model.
2     Depends on the load impedance and output voltage amplitude.
3     Is determined by an external trigger-generator.
4     Delay depends on the trigger pulse and HV output amplitudes. The higher the HV output amplitude, the shorter delay.

2800 ÷ 3600 V

1000 HzMax HV pulse repetition rate 2



Connection  diagram

Connector X1 (input) – 53261-0471 (Molex):

Pin 1 (red)            Power supply + 12 V & 500 mA max;

Pin 3 (green)       Output voltage measure signal; 

                                   DC voltage scale 1:10000;

Pin 2 (black)        Power supply GND;

Pin 4 (black)        Output voltage measure GND.

Connector J2 (output) – SM02B-BHSS (JST):

Pin 1 (HV red)       First high voltage output;

Pin 2 (HV red)       Second high voltage output. 

Note 1

Connector X3 

Connector X4

Connector X3, X4 (input) – SMA-J-P-H-ST-EM1 (Samtec):

Trigger pulse input +5 V; impedance 50 Ω.

input trigger pulse determines output HV pulse duration for first step. 

not available.

Pockels Cell Driver "PCD-41D"
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2. OUT

1. OUT

Pockels
CellRV1: output voltage adjustment

Output voltage measure 1:10000 VDC

RV2: determines of HV pulse dura�on
for PCD-41P

Terminal GND

Test point GND

X3: First trigger

X4: Second trigger
for PCD-41T

X1:
1. PWR +12 V
2. GND
3. TEST / CTRL
4. GND

Pin 3 and Pin 4 can be can be used for setting the amplitude 

of output voltage pulse from –20 % to +2 % (relative to value 

have been set by trimmer RV1).

If 0 V is set on Pin 3 from from an external source, the pulse 

amplitude will be ~2 % higher than the set value. 

If 5 V is set on the Pin 3, the pulse amplitude will be lower 

by ≈20 %. The input impedance of the Pin 3 is 45 kΩ.

Note 1

1.02

0.80

1.00
Set by a RV1

Output Voltage [100%]

External Voltage (pin 3) 5 V0 V

Set voltage



Block diagram of PCD-41D – two-step pulse with voltage doubling

Waveforms of the 

transmitted light beam

Pulse voltage: V        = 2 × 3600 V;  

Pockels cell half-wave voltage: V     = 3800 V

0UT

λ/2

Output waveform of PCD-41D – two-step pulse with voltage doubling

Pockels Cell Driver "PCD-41D"
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Nega�ve amplitude = – V(λ/4)
Set by Trimmer RV1

Wavedecay 2
1 5 ± 5 µs

Wavefront 2
2 ± 1 ns

Time

Voltage

GND

–V(λ/4)

Wavefront 1
2 ± 1 ns

V(λ/4)

Wavedecay 1
1 5 ± 5 µs

Pin 1
OUT+

Pin 2
OUT –

Plateau ≈ 1 µs

Differen�al output:
Voltage across the terminals Pin1 and Pin2

Step 1: V(λ/4)

Delay
15 ns

Pulse dura�on
2 ÷ 600 ns

Pulse Trigger at X3

Delay
15 ns

Step 1 dura�on
2 ÷ 600 ns

X3

Step 2: V(λ/2)

Plateau ≈ 1 µs

Time

Posi�ve amplitude = V(λ/4)
Set by Trimmer RV1

2 ÷ 600 ns

First
Marx Generator

«Posi�ve» Pockels
Cell

High Voltage
Power Supply

Logic
CircuitTrigger X3

+12V High Voltage DC
Pulse 1
1µs Plateau

Pin1 «+»

Test / Control

2ns Rise 10µs Decay

Differen�al output: Pin1 – Pin2

+V (λ/4)

GND

Second
Marx Generator

«Nega�ve»

–V (λ/4) Pin2 «–»

Pulse 2
1µs Plateau2ns Rise

V (λ/4)

V (λ/2)

10µs Decay

PCD-41D PCD-41D
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