
laser
Electronics

laser Synchronization Modules

pockels Cell Drivers

laser Diode Drivers

Flashlamp Drivers

cooling units

pump Chambers

crystal Ovens

20182018

FEaturED

universal laser 
Diode Driver 

unilDD series
See page 21



Ekspla is manufacturer of lasers, laser systems 

and electronics for basic research and industrial 

applications. Employing 30 years experience 

and close partnership with scientific comunity, 

Ekspla is focused on design and manufacturing 

of advanced products. know-how in laser 

physics and fast high voltage electronics as 

well as high power electronics are one of the 

core competences of Ekspla. Dedicated R&D 

team enables to customize and supply products 

according to the specific OEM requirements. 

In house design and manufacturing ensures 

operative development and manufacturing of 

the new products. products are available from 

several standard units for R&D applications to 

series customized solutions for OEM (Original 

Equipment Manufacturers).

Revision 180302

Vilnius, Lithuania



2

S ava n O r i u  av.  2 3 7 ,  lt - 0 2 3 0 0  v i l n i u S ,  l i t h ua n i a  t E l  + 3 7 0  5  2 6 4 9 6 2 9  E - M a i l  S a l E S @ E k S p l a . cO M  w w w. E k S p l a . cO M    R E v.  2 0 1 8 0 3 0 2

pum
p Cham

bers
O

vens for n
onlinear crystals

laser cooling u
nits

laser pow
er supplies

laser D
iode D

rivers
laser Synchronization M

odules
D

rivers for pockels Cells

Synchronization Module and pulse Delay Generator SY4000 
See page 19



3

R E v.  2 0 1 8 0 3 0 2    S ava n O r i u  av.  2 3 7 ,  lt - 0 2 3 0 0  v i l n i u S ,  l i t h ua n i a  t E l  + 3 7 0  5  2 6 4 9 6 2 9  E - M a i l  S a l E S @ E k S p l a . c O M  w w w. E k S p l a . c O M

pu
m

p 
Ch

am
be

rs
O

ve
ns

 f
or

 n
on

lin
ea

r 
cr

ys
ta

ls
la

se
r 

co
ol

in
g 

u
ni

ts
la

se
r 

po
w

er
 s

up
pl

ie
s

la
se

r 
D

io
de

 D
riv

er
s

la
se

r 
Sy

nc
hr

on
iz

at
io

n 
M

od
ul

es
D

riv
er

s 
fo

r 
po

ck
el

s 
Ce

lls

Drivers for Pockels cells 4���

pcD-uhr Series OEM cavity Dumper Drivers 4
pcD-uhv Series OEM pockels cell Driver 13
pcD-phr Series high repetition rate pockels cell Driver  14
pcD-p Series cavity Dumper Driver  15
pcD-n Series OEM pockels cell Driver 16
OEM hv power Supplies for pockels cell Drivers  17
high voltage power Supply pS4012 for pockels cell Drivers 18

lAser sYNcHroNiZATioN MoDUles 19

SY4000 Synchronization Module and pulse Delay Generator 19

lAser DioDe Drivers 21

universal laser Diode Driver unilDD 21

lAser Power sUPPlies 24���

principle of Operation of pS5000 Series Flashlamp Drivers 26
variable pulse Duration Flashlamp Driver pS5023 29
Flashlamp Driver pS5050 for pulsed lasers 31
two-channel Flashlamp Driver pS5053 for pulsed lasers 33
Flashlamp Driver pS5140 Series for high Energy Systems 35

lAser cooliNg UNiTs 37

laser cooling unit pS1223cO 37

PUMP cHAMbers 39

DFM pump chamber 39
tM3 pump chamber 40
Ma1 pump chamber 40
nl301 pump chamber  41
Mounting Stage for pump chambers 42
Ma Series pump chambers for nd:YaG active Elements 43
Ma Series pump chambers for high Energy Glass amplifiers 44

oveNs for NoNliNeAr crYsTAls 4���5

temperature controller tk2 with Oven kk1  45
nonlinear crystals Oven tk8  46
nonlinear crystals Oven tk9 47
Mount for crystals Ovens 47

OrDErinG inFOrMatiOn 48

Contents

laSEr ElEctrOnicS



4

S ava n O r i u  av.  2 3 7 ,  lt - 0 2 3 0 0  v i l n i u S ,  l i t h ua n i a  t E l  + 3 7 0  5  2 6 4 9 6 2 9  E - M a i l  S a l E S @ E k S p l a . cO M  w w w. E k S p l a . cO M    R E v.  2 0 1 8 0 3 0 2

pum
p Cham

bers
O

vens for n
onlinear crystals

laser cooling u
nits

laser pow
er supplies

laser D
iode D

rivers
laser Synchronization M

odules
D

rivers for pockels Cells
D

rivers for pockels Cells

pcD-uhr series pockels cell drivers 
are designed for wide range of 
applications and operating modes. 
repetition rate can be up to 500 khz 
for standard range of drivers, up to 
1 Mhz enhanced and up to 3.5 Mhz 
high rate. standard range of possible 
pulse durations is from 100 ns to 5 μs. 
it can be extended to infinity using 
pulse regeneration technique. 

Next pages of the catalog presents 
tables of different versions of the 
drivers built as variations of voltage, 
repetition rate and rise/fall time. that 
three main parameters are mutually 
dependent. higher voltage means 
longer rise/fall time, and higher 
repetition rate is limited by voltage. 
however, all the drivers can work at 
1 Mhz and even higher repetition 
rate in burst mode not exceeding 
specified average hv power. 
connection diagram can be puSh-
pull configuration using stand-alone 
driver, as well as Full BriDGE using 
two drivers for one pockels cell. Full 
BriDGE configuration gives such 
advantages as repetition rate doubling 
to reach up to 7 Mhz rate, pulse 
duration shortening down to zero 
or voltage doubling on pockels cell. 
Contact Ekspla for more information 
and suggestions for pockels cell 
driving solutions you need.

Most of pcD-uhr series units are 
available in two versions: „open frame“  
which is ideal for OEM manufacturers 
incorporating drivers in their own 
systems and encased in aluminum 
housings. Encasing of pockels cell 
driver in aluminum housing solves  
two problems: shields both humans 
and electronics from high voltage 
impact from operating pockels cell 
driver, and protects driver itself  
from potentially harmful external 
contact – ensuring safe operation  
and driver longevity. the housed 
option is especially handy for 
researchers and custom product 
manufacturers who use these drivers 
during their own systems build-up.

pcD-uhrS modification has 
possibility to shorten output pulse 
duration down to 15 ns. Following 
they can be used for single pulse 
selection in pulse picker applications 
for high repetition rate lasers.

pcD-uhr series drivers has two 
modifications by control inputs.  
pcD-uhr1 drivers are controlled by 
one triggering pulse while rising edge 
turns on high voltage to pockels cell 
and falling edge turns off – see Fig. 4. 
for reference. pcD-uhr2 drivers are 
controlled by two triggering pulses 
that are applied to separate inputs of 
the driver, see Fig. 3.

Fig. 3. Control timing charts for two-pulses 
controlled drivers

Fig. 4. Control timing charts for single pulse 
controlled drivers

PcD-UHr series oeM cAviTY DUMPer Drivers

 feATUres

 ▶ Fast HV rise/fall time <4 – 8 ns

 ▶ HV pulse amplitude up to 3.6 kV

 ▶ Pulse repetition rate up to 3.5 MHz

 ▶ Output pulse jitter <50 ps  
if trigger pulse rise time < 0.5 ns

Drivers for pockels Cells

laSEr ElEctrOnicS

Fig. 2. Encased version  
of PCD-UHR series 
Pockels cell driver

Fig. 1. OEM version  
of pcD-uhr series 
pockels cell driver
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Gives possibility to operate push-pull 
drivers very long output pulse, and full 
bridge drivers get very low repetition 
rate. pulse regeneration does not work 
with bipolar and short-pulse drivers.

Below chart presents summary of full 
line of pcD-uhr series drivers. this 
chart helps to choose optimal driver 
for your application. horizontal axis 

PUlse regeNerATioN TecHNiqUe

selecTioN cHArT

Fig 5. principle and requirements for long output pulse forming – control way using pulse regeneration. 
left diagram is related to pcD-uhr series, right for 2pcD-uhr series (Full-Bridge) drivers. 

means repetition rate, vertical voltage. 
lower voltage and lower repetition 
rate means lower price.

DrivErS FOr pOckElS cEllS

PcH-UHr series Drivers’ selecTioN cHArT 

kHz 50 250 300 350 4���00 500 600 1000 2000 kv
PcD-UHr1- 400-1.5

1.5
PcD-UHr2- 400-1.5
PcD-UHrs- 2000-1.6-c 1.6

2PcD-UHr1- 600-1.8 1000-1.8
1.8

2PcD-UHr2- 1000-1.8-C
PcD-UHr1- 1000-2.4-c 2.4���
PcD-UHr2- 250-2.5 600-2.5

2.5
250-2.5-c 600-2.5-c
250-2.5

250-2.5-c
500-2.6

2.6
500-2.6-c

1000-2.9-c 2.9
Regural drivers 50-3.6 250-3.6

3.6
50-3.6 250-3.6-c

Birolar drivers 250-3.6
250-3.6-c

short-pulse drivers 350-4-c 4���.0
300-4.6-c 4���.6

Full-bridge drivers 250-5.2-c 5.2

Trigger 1

τ₁ ≤ 5 µs

Trigger 2

PC

120 ns ≤ τ₂ ≤ 5 µs

τ₁ ≤ 5 µs 120 ns ≤ τ₂ ≤ 5 µs

120 ns ≤ τ₃ ≤ 5 µs

Trigger 1

Trigger 2

Trigger 3

Trigger 4

PC1 pin

PC2 pin

PC voltage
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geNerAl sPecificATioNs TAble for PcD-UHr series Drivers ¹⁾

Driver model PcD-UHr series PcD-UHrs series
Maximal hv rated voltage (for testing only) See next tables for specific drivers
Maximal hv operating voltage <90 % from rated voltage
hv pulse rise time < 4 – 8 ns (Fig. 7)
hv pulse fall time < 4 – 8 ns (Fig. 8)
hv pulse duration for single driver 100 – 5000 ns 15 – 5000 ns
Max hv pulse duration for full-bridge configuration 0 – 5000 ns N/a
Maximal hv pulse repetition rate 3.5 Mhz 600 khz
External triggering pulse duration requirement >100 ns >10 ns
External triggering pulse amplitude requirement 3.5 – 5 v (50 Ω load)
External triggering pulse rise & fall time < 20 ns < 5 ns
Maximal length of leads to pockels cell 10 cm
control diagram options:

– single triggering pulse control Fig. 4
– two trigger pulses control Fig. 3

hv pulse delay, typical 45 ns 30 ns
External powering requirements:

– high voltage supply depends on modification

– low voltage DC supply 24⁺¹  v, <150 ma 
12±0.5 v, <150 ma on request 24±1 v, <150 ma

¹⁾	Specifications	are	given	for	Pockels	cell	with	
capacity <6 pF. Not all combinations of 
parameters	can	be	possible	at	the	same	time.	
Specifications	are	subject	to	changes	without	
advance notice.

	 Driver	needs	to	be	mounted	on	the	heatsink	
(excluding	water	cooled	versions).	Heat	sink	
temperature	needs	to	be	lower	than	35	°C	(95	°F)	
in all regimes of operation.

Fig. 6. typical output pulse shape Fig. 8. typical falling front of output pulse in detailFig. 7. typical rising front of output pulse in detail

2PCD-UHR1-1000-2-C

UHR1 – controlled by 1 sync pulse

UHR2 – controlled by 2 sync pulses

UHRS short pulse driver–

none – OEM version

C – encased version

Max repetition rate, kHz

Working voltage, kV

none – single driver

2 – full-bridge driver

Ordering / part number information

Please indicate following points by inquiry:
• voltage
• Repetition rate
• pulse duration (range)
• Capacitance of pockels cell
• 24 v / 12 v option
• OEM / encased

₋₁₀

DrivErS FOr pOckElS cEllS
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Fig. 9. OEM version of pcD-uhr series driver  
with conductive pad. suitable for repetition rate 

up to 50 khz

Fig. 12. OEM version of pcD-uhr series driver  
with general purpose pad

Fig. 10. Outline drawing of pcD-uhr1 series 
drivers with conductive pad

Fig. 11. Outline drawing of pcD-uhr2 series 
drivers with conductive pad

Fig. 13. Outline drawing of pcD-uhr1 series 
driver with general purpose pad

Fig. 14. Outline drawing of pcD-uhr2 series 
driver with general purpose pad

coNfigUrATioN exAMPles of oeM versioN of PcD-UHr series Drivers

P/N of driver
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Maximal hv rated voltage 3.8 kv 1.6 kv 3.7 kv 2.6 kv 2.7 kv 2 kv
Maximal hv operating voltage 3.6 kv 1.5 kv 3.6 kv 2.5 kv 2.6 kv 1.8 kv
Maximal hv repetition rate 50 khz 400 khz 250 khz 250 khz 500 khz 1000 khz
pulse duration * 100 – 5000 ns
hv pulse rise time, typical <7 ns <5.5 ns <7 ns <6 ns <6.5 ns <6 ns
hv pulse fall time, typical <7 ns <5.5 ns <7 ns <6 ns <6.5 ns <6 ns
Output polarity positive
hv power consumption <20 W <20 W <75 w <40 w <90 w <80 W
12v/24v power consumption 1 W 5.5 w 4 w 4.5 w 6 w 9 w
Dimensions see Fig. 10, 11 see Fig. 13, 14
Cooling conductive conductive or water

	 Driver	needs	to	be	mounted	on	the	heatsink	(excluding	water	cooled	versions). 
Heat	sink	temperature	needs	to	be	lower	than	35	°C	(95	°F)	in	all	regimes	of	operation. 
Please	specify	working	voltage	and	required	tuning	range	by	ordering. 
HV	output	voltage	to	Pockels	cell	is	equal	to	HV	power	supply	voltage.

* Pulse duration of PCD-UHR2 series drivers can be extended using pulse regeneration.

OEM vErSiOn

DrivErS FOr pOckElS cEllS
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Fig. 16. Outline drawing of encased version of driver  
pcD-uhr models pcD-uhrx-200-xx, pcD-uhrx-250-xx,  

pcD-uhrx-500-xx, pcD-uhrx-1000-1.8

coNfigUrATioN exAMPles of eNcAseD versioN of PcD-UHr series Drivers

P/N of driver
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Maximal hv rated voltage 3.7 kv 2.6 kv 2.7 kv 2 kv
Maximal hv operating voltage 3.6 kv 2.5 kv 2.6 kv 1.8 kv
Maximal hv repetition rate 250 khz 250 khz 500 khz 1000 khz
pulse duration * 100 – 5000 ns
hv pulse rise time, typical <7 ns <6 ns <6.5 ns <6 ns
hv pulse fall time, typical <7 ns <6 ns <6.5 ns <6 ns
Output polarity positive
hv power consumption <75 w <40 w <90 w <80 W
12v/24v power consumption 4 w 4.5 w 6 w 9 w
Dimensions see Fig. 16
Cooling water

Heat	sink	temperature	needs	to	be	lower	than	35	°C	(95	°F)	in	all	regimes	of	operation. 
HV	output	voltage	to	Pockels	cell	is	equal	to	HV	power	supply	voltage. 
Please	specify	working	voltage	and	required	tuning	range	by	ordering.

* Pulse duration of PCD-UHR2 series drivers can be extended using pulse regeneration.

Fig. 15. Encased version of driver
pcD-uhr models pcD-uhrx-200-xx, pcD-uhrx-250-xx, 

pcD-uhrx-500-xx, pcD-uhrx-1000-1.8

EncaSED vErSiOn

DrivErS FOr pOckElS cEllS
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● short circuit protection at driver output
● Driver pad overheat sensor stops 

operation when overheated
● Overheat optocoupled output signal –

open circuit means error state

coNfigUrATioN exAMPles of oeM versioN of PcD-UHrs series sHorT-PUlse Drivers

P/N of driver
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Maximal hv rated voltage 3.8 kv 1.6 kv 3.7 kv 2.6 kv 2.6 kv 2 kv
Max/min hv operating voltage 3.6 kv / 1.8 kv 1.5 kv / 0.75 kv 3.6 kv / 1.8 kv 2.5 kv / 1.25 kv 2.5 kv / 1.25 kv 1.8 kv / 0.9 kv
Maximal hv repetition rate 50 khz 400 khz 250 khz 250 khz 600 khz 600 khz
pulse duration 15 – 5000 ns 15 – 620 ns 15 – 1250 ns 15 – 1000 ns 15-400 ns 15-400 ns
hv pulse rise time, typical <7 ns <5.5 ns <7 ns <6 ns <6.5 ns <6 ns
hv pulse fall time, typical <7 ns <5.5 ns <7 ns <6 ns <6.5 ns <6 ns
Output polarity positive
hv power consumption <20 W <20 W <75 w <40 w <100 W <35 w
12 v / 24 v power consumption 1 W 5.5 w 4 w 4.5 w 7 w 7 w
Dimensions see Fig. 18 see Fig. 19
Cooling conductive conductive or water

Driver	needs	to	be	mounted	on	the	heatsink	(excluding	water	cooled	versions). 
Heat	sink	temperature	needs	to	be	lower	than	35	°C	(95	°F)	in	all	regimes	of	operation. 
Please	specify	working	voltage	and	required	tuning	range	by	ordering. 
HV	output	voltage	to	Pockels	cell	is	equal	to	HV	power	supply	voltage.

● switchable single pulse and two 
pulses control operation modes

● lED for error indication (green  
for overheat and red for short 
circuit)

sPecific feATUres of PcD-UHrs Drivers

Fig. 17. OEM version of pcD-uhrS series driver  
with general purpose pad

Fig. 18. Outline drawing of pcD-uhrS series 
driver with conductive pad

Fig. 19. Outline drawing of pcD-uhrS series 
driver with general purpose pad

OEM ShOrt-pulSE vErSiOn

DrivErS FOr pOckElS cEllS
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EncaSED ShOrt-pulSE vErSiOn

coNfigUrATioN exAMPles of eNcAseD versioN of PcD-UHrs series sHorT-PUlse Drivers

P/N of driver

Pc
D

-U
H

rs
-2

50
-3

.6
-c
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-6

00
-2

.5
-c

Maximal hv rated voltage 3.7 kv 2.6 kv 2.6 kv
Max/min hv operating voltage 3.6 kv / 1.8 kv 2.5 kv / 1.25 kv 2.5 kv / 1.25 kv
Maximal hv repetition rate 250 khz 250 khz 600 khz
pulse duration 15 – 1250 ns 15 – 1000 ns 15-400 ns
hv pulse rise time, typical <7 ns <6 ns <6.5 ns
hv pulse fall time, typical <7 ns <6 ns <6.5 ns
Output polarity positive
hv power consumption <75 w <40 w <100 W
12v/24v power consumption 4 w 4.5 w 7 w
Dimensions see Fig. 21
Cooling water

Heat	sink	temperature	needs	to	be	lower	than	35	°C	(95	°F)	in	all	regimes	of	operation. 
Please	specify	working	voltage	and	required	tuning	range	by	ordering. 
HV	output	voltage	to	Pockels	cell	is	equal	to	HV	power	supply	voltage.

Fig. 21. Outline drawing of encased version of driver pcD-uhrS

Fig. 20. Encased version of driver
pcD-uhrS

DrivErS FOr pOckElS cEllS
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.5

158 69

Ø6

Ø4.5

145

3

EncaSED vErSiOn (bipolar drivers)

coNfigUrATioN exAMPles of eNcAseD versioN of PcD-UHr series biPolAr Drivers

P/N of driver
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D
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c
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00
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Maximal hv rated voltage 3.0 kv 4.2 kv 4.8 kv 5.3 kv
Maximal hv operating voltage 2.9 kv 4.0 kv 4.6 kv 5.2 kv
Maximal hv repetition rate 1000 khz 350 khz 300 khz 250 khz
pulse duration * 100 – 5000 ns
hv pulse rise time, typical <7.5 ns <7.5 ns <8.0 ns <8.5 ns
hv pulse fall time, typical <7.5 ns <7.5 ns <8.0 ns <8.5 ns
Output polarity bipolar
hv power consumption ** <120 W <100 W <100 W <100 W
12 v / 24 v power consumption 9 w
Dimensions see Fig. 23
Cooling water

Driver	needs	to	be	mounted	on	the	heatsink	(excluding	water	cooled	versions). 
Heat	sink	temperature	needs	to	be	lower	than	35	°C	(95	°F)	in	all	regimes	of	operation. 
HV	output	voltage	to	Pockels	cell	is	equal	to	HV	power	supply	voltage	i.e.	sum	of	positive	and	negative	HV	values. 
Please	specify	working	voltage	and	required	tuning	range	by	ordering.

Fig. 22. Encased version of bipolar pcD-uhr 
series drivers

* Pulse duration of PCD-UHR2 series 
drivers can be extended using pulse 
regeneration.

**	Bipolar	HV	power	supply	HV2×60Wm	is	
specifically	designed	for	these	drivers.

Fig. 23. Outline drawing of encased version 
of bipolar pcD-uhr series drivers

DrivErS FOr pOckElS cEllS
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coNfigUrATioN exAMPles of fUll-briDge coNfigUrATioN Drivers

P/N of  fUll-briDge driver 2PcD-UHr1-1000-2.4���-c 
2PcD-UHr2-1000-2.4���-c

2PcD-UHr1-2000-1.6-c 
2PcD-UHr2-2000-1.6-c

Base driver pcD-uhr1-500-2.5 
pcD-uhr2-500-2.5

pcD-uhr1-1000-1.8 
pcD-uhr2-1000-1.8

Maximal hv operating voltage 2.4 kv 1.6 kv
Maximal hv repetition rate  
with frequency doubling * 1000 khz 2000 khz

hv pulse duration range for Out1 100 – 5000 ns
hv pulse duration range for Out2 100 – 5000 ns
hv pulse duration range to pockel’s cell 0 – 5000 ns
hv pulse rise time <6.5 ns <6 ns
hv pulse fall time <6.5 ns <6 ns
Maximal capacitance of pockel’s cell <6 pF
hv power consumption <160 w **
Case see Fig. 27
Cooling water

Heat	sink	temperature	needs	to	be	lower	than	35	°C	(95	°F)	in	all	regimes	of	operation. 
HV output voltage pulse to Pockels cell appears as diference of pulses OUT1 and OUT2  
and	is	lower	as	HV	power	supply	voltage.	 
Contact	Ekspla	for	technical	details	based	on	your	request.

Fig. 26. principle of 4-phase control of Full-BriDGE 
driver configuration

Fig. 24. Diagram of pockels cell full-bridge 
connection to driver

210

202

72 60

Ø .3 4

3

50

22

3

98

Fig. 27. Outline drawing of case for full-bridge drivers

PH1

PH3

PH2

PH4

Pockels’

Cell

OUT 2

OUT 1

PCD-UHR

PCD-UHR

PH2

PH3

PH4

PC voltage

PH1

OUT1

OUT2

Fig. 25. External view of full-bridge driver

* Full-Bridge drivers are generally designed for operation at 
high	repetition	rate.	However,	low	repetition	rate	pulsing	can	
be	achieved	using	pulse	regeneration	technique.

**	Two	HV	power	supplies	HV80Wm	are	suggested.

Full-BriDGE vErSiOn

DrivErS FOr pOckElS cEllS
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PCD-UHV driver mounted  
with hv power supply HV05Wm

Fig. 3. Diagram of pockels’ cell connection to driver  
and timing charts for two pulses control mode Fig. 1. Outline drawing of pcD-uhv

Fig. 2. Diagram of pockels’ cell connection to driver  
and timing charts for one-pulse control mode

SYNC in 1

SYNC in 1

SYNC in 2

SYNC in 2

Pockels’ Cell

t 20 ns�

t 20 ns�

OUT 1

OUT 2
OUT 2

OUT 1

PCD-UHV

GND

sPecificATioNs

operation regime 4���.2 kv mode 5.6 kv mode
high voltage (hv) pulse  
amplitude to cell 4.2 kv 5.6 kv

Output polarity bipolar
hv pulse rise time, typical 7 ns 8 ns
hv pulse fall time, typical 7 ns 8 ns
hv pulse duration 30 – 3000 ns
Maximal hv pulse repetition rate 10 khz 5 khz
External triggering pulse  
amplitude requirement 3.5 – 5 v (50 Ω load)

External triggering pulse  
rise & fall time < 5 ns

hv pulse delay 30 ns
External powering requirements:

hv power supply * ≤ 2.1 kv, 5w ≤ 2.8 kv, 5 w

low voltage DC supply, switchable
15 – 25 v, 150 ma 
or 12 v, 220 ma 

(0.5 a inrush current)
Dimensions ( l × w × h):

driver board 135 × 65 × 25 mm
driver board mounted  
with hv05wm power supply 135 × 65 × 55 mm

*	Typical	voltage	control	limits	for	HV05Wm	are	1.8	to	2.8	kV.	Other	limits	are	available	on	your	request.

SYNC in

SYNC in

Pockels’ Cell

t 30 ns�

OUT 1

OUT 2
OUT 2

OUT 1

PCD-UHV

GND

71

143

16
35

143

151

7

16
52

 feATUres

 ▶ HV pulse amplitude up to 5.6 kV

 ▶ HV repetition rate up to 10 kHz

 ▶ HV	pulse	duration	down	to	15 ns

 ▶ HV pulse amplitude doubling layout

 ▶ Easy	integration	with	HV	power	
supply

 ▶ Switchable	one/two	trigger	pulses	
control mode

DrivErS FOr pOckElS cEllS

PcD-UHv series oeM Pockels cell Driver
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Fig. 1. Oscillogram of pcD-phr driver 
operation

Fig. 2. Fast edge of hv pulse in detail 

pcD-phr has been designed for use in mode-locked lasers for 
cavity dumping or for Q-switching of solid-state nanosecond 
lasers. Fast hv (less than 7 ns) edge ensures excellent pre- and 
post-pulse contrast.

ability to operate at high pulse repetition rates makes this 
driver perfect fit for most of diode-pumped nanosecond lasers. 
For pulse repetition rates up to 10 khz heatsink is not required. 
For high repetition rates the driver should be attached to the 
heatsink with thermal resistance of at least 0.4 °c/w for room 
temperature (25 °c) operation.

the driver should be mounted into dielectric box (not 
provided) providing electrical insulation. low voltage power 
supply is required to internal triggering circuit, while tuning of 
hv power supply voltage.

sPecificATioNs

Model PcD-PHr
Maximum high voltage (hv) pulse amplitude 4.0 kv
polarity positive
hv pulse rise time < 7 ns
hv pulse fall time ~2 μs 1)

hv pulse duration 180 ns 1)

Maximum hv pulse repetition rate 100 khz
hv pulse jitter < 0.5 ns
External triggering pulse duration requirement 100 – 1000 ns
External triggering pulse amplitude requirement 3 – 5 v (50 Ω)
External triggering pulse rise & fall time < 10 ns
hv pulse delay 35 – 40 ns
External powering requirements: 

high voltage supply 0 – 4.0 kv, 9 ma max 2)

low voltage DC supply 9 – 24 v, 500 ma max 2)

Operating temperature 0 – 35 3) °c
size 104 × 52 × 25 mm

1) Typical value. 
2) Test conditions: PRR= 100 kHz, C= 6 pF, U= 4 kV.   
3)	Heatsink	temperature	should	be	bellow	35	°C	at	100	kHz	pulse	repetition	rate.

 feATUres

 ▶ Pulse repetition rate up to 100 kHz 

 ▶ Fast HV rise time <7 ns for 4 kV 
pulse

 ▶ HV pulse amplitude up to 4 kV

DrivErS FOr pOckElS cEllS

PcD-PHr series HigH rePeTiTioN rATe Pockels cell Driver
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pCD-p has been designed for use 
in mode-locked lasers for cavity 
dumping or for cavity Q-switching of 

Fig. 3. time diagram of pcD-p cavity dumping driver

Fig. 2. Oscillogram of pcD-p driver operation:  
hv pulse fall

Fig. 1. Oscillogram of pcD-p driver operation:  
whole hv pulse

sPecificATioNs

Model PcD-P
Maximum high voltage (hv) pulse amplitude 4.2 kv
hv pulse fall time < 7 ns
hv pulse rise time ~0.1 ms
hv pulse duration from 5  to 100 µs 1)

Maximum hv pulse repetition rate 2.5 khz
Jitter < 0.5 ns
External triggering pulse duration requirement 100 – 1000 ns
External triggering pulse amplitude requirement 3 – 5 v (50 Ω)
External triggering pulse rise & fall time < 20 ns
hv pulse delay 35 – 40 ns
External powering requirements: 

high voltage supply 4.4 kv, 0.2 ma max
low voltage DC supply 24 – 28 v, 50 ma max

size 100 × 50 × 40 mm
1)	According	to	request.

solid-state nanosecond lasers. Fast hv 
(less than 7 ns) edge ensures excellent 
pre- and post-pulse contrast. 

DrivErS FOr pOckElS cEllS

PcD-P series cAviTY DUMPer Driver 
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Fig. 3. Control time diagram of pCD-N series drivers

Fig. 1. External view of pCD-N-2 driver Fig. 2. External view of pCD-N-3x driver

Drivers pCD-N-2 and pCD-N-3 are designed for 
Q-switching of nanosecond lasers without use of phase 
retardation plate. high voltage is applied to pockels cell 
in order to inhibit oscillation. pockels cell is opened by 
negative polarity pulse allowing laser to radiate. Driver 
need for external hv power supply, hv05wm is suitable.

Drivers pcD-n-3D and pcD-n-3B is integrated with 
±4 kv hv power supply. voltage control is done using 
can interface. EkSpla suggest can-uSB converter with 
Can browser software for Windows® operating system. 
Can browser can be kept disconnected after proper 
voltage value was set.

Drivers pCD-N-2D and pCD-N-3D are designed for 
operation with DkDp crystals, drivers pcD-n-2B and 
pcD-n-3B – for BBO.

sPecificATioNs

Model PcD-N-2D PcD-N-2b PcD-N-3D PcD-N-3b
Maximum high voltage to cell (hv)  
pulse amplitude (u1 + u2) 5 kv 8 kv 7.6 kv

u1 value (Fig. 3) equal to hv powering voltage equal to hv powering voltage
u2 value (Fig. 3) equal to 0.25×u1 0 v equal to 0.3×u1 0 v
hv pulse fall time (a) < 15 ns < 12 ns
hv pulse rise time, typical (b) 60 μs 120 μs
hv pulse duration, typical (c) 300 μs (1200 μs optionally) 650 μs
hv pulse repetition rate ≤ 250 hz ≤ 100 hz
hv pulse delay (d) 40 ns 25 ns
External triggering pulse duration 100 – 1200 μs 120 – 650 μs
External triggering pulse amplitude 3 – 5 v (50 Ω) 3.5 – 5 v (50 Ω)
External triggering pulse rise & fall time < 20 ns < 20 ns
Board dimensions 92 × 70 × 22 mm * 92 × 72 × 35 mm *
Mounting holes location for M3 studs 84 × 62 mm 84 × 62 mm
External powering requirements:

DC supply 12 – 24 v, max 200 ma 12 v, max 100 ma
hv supply 4 kv, 1 ma n/a

* Keep safety distance at least 5 mm from any side of board or any component to surrounding conductive parts.

DrivErS FOr pOckElS cEllS

PcD-N series oeM Pockels cell Driver
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Fig.1. hv40wm power supply Fig.2. hv120wm, hv2x60wm power supply

power supply hvxxwm series is designed for powering 
pockels cell driver with appropriate power and voltage 
requirement. Due to its performance and reliable design, 
hvxxwm is good choice for OEM customers.

table below shows general specifications of hv power 
supplies. particularly “Maximal output high voltage” 
row gives reference of maximal achievable voltage for 
particular model limited by design. For specific  
driver this limitation is different. E.g. for the driver  
pcD-uhr1-1000-1.8 voltage control limits are made 
from 0.8 kv to 1.8 kv typically.

power supplies hv120wm and hv2x60wm are 
equipped with overheat protection and lED indicator 
that stops operation and lights if ambient temperature 
exceeds 55 °c.

Output ripple is 0.5% typically at maximal power for all models of hv power 
supplies. External filter can be used to reduce that value if certain application 
requires smoother output. all pockels cell drivers made by Ekspla have 
integrated ripple filter and usually do not require additional one. contact Ekspla 
for suggestions if your specific application needs lower ripple voltage.

sPecificATioNs

Model Hv05wm Hv4���0wm Hv80wm Hv120wm Hv2x60wm
Maximal high voltage  
output options ¹⁾

1.8 kv 
2.8 kv  
4.0 kv

1.3 kv 
1.8 kv  
2.5 kv  
3.6 kv  
4.0 kv

1.8 kv 
2.6 kv  
3.1 kv  
3.6 kv  
4.0 kv 
4.4 kv

1.8 kv 
2.6 kv  
3.1 kv  
3.6 kv  

±1.4 kv 
±2.6 kv  

voltage control limits -1 kv from maximal value
Maximal output power  
at maximal output voltage ²⁾ 5 w 40 w 80 W 120 W 2×60 w

Output voltage control options ³⁾ can interface ⁴⁾, internal trimmer
External powering 24 v Dc, <15 w ⁵⁾ 24 v Dc, <50 w 24 v Dc, <90 w 24 v Dc, <150 w 24 v Dc, <150 w
Dimensions (l × w × h) 135 × 70 × 30 mm 160 × 70 × 40 mm 175 × 70 × 45 mm 175 × 110 × 45 mm 175 × 110 × 45 mm
Mounting holes Ø3.4 mm location 125 × 35 mm 150 × 60 mm 165 × 60 mm 165 × 100 mm 165 × 100 mm

1)	 Matching	to	Pockels	cell	driver	voltage	requirement	is	necessary	by	ordering.
2)	 Maximal	power	is	proportionally	lower	by	tuning	to	lower	HV	output.
3) Needs to be indicated by ordering.
4)	 Requires	USB-CAN	converter	for	computer	control	that	sold	separately.
5)	 Optionally	12	V	DC,	<15	W.

Fig.3. hv80wm power supply

DrivErS FOr pOckElS cEllS

oeM Hv Power sUPPlies for Pockels cell Drivers 



18

S ava n O r i u  av.  2 3 7 ,  lt - 0 2 3 0 0  v i l n i u S ,  l i t h ua n i a  t E l  + 3 7 0  5  2 6 4 9 6 2 9  E - M a i l  S a l E S @ E k S p l a . cO M  w w w. E k S p l a . cO M    R E v.  2 0 1 8 0 3 0 2

pum
p Cham

bers
O

vens for n
onlinear crystals

laser cooling u
nits

laser pow
er supplies

laser D
iode D

rivers
laser Synchronization M

odules
D

rivers for pockels Cells
D

rivers for pockels Cells

sPecificATioNs

Model Ps4���012-05 Ps4���012-4���0 Ps4���012-80 Ps4���012-120 Ps4���012-150 Ps4���012-2×60
Maximal high voltage  
output options

1.8 kv 
2.8 kv  
4.0 kv

1.3 kv 
1.8 kv  
2.5 kv  
3.6 kv 

1.8 kv 
2.6 kv  
3.1 kv  
3.6 kv  
4.0 kv 
4.4 kv

1.8 kv 
2.6 kv  
3.1 kv  
3.6 kv 

1.8 kv 
2.6 kv  
3.1 kv  
3.6 kv  
4.0 kv 
4.4 kv

±1.4 kv 
±2.6 kv  

Maximal output power  
at maximal output voltage ¹⁾ 5 w 40 w 80 W 120 W 150 w 2×60 w

voltage control limits 40% umax to umax

24 v Dc remaining power for 
external needs (including pcD) 190 w 150 w 100 W 60 w 20 W 60 w

Mains voltage 90 to 264 v ac, 47 – 63 hz
Dimensions (w×l×h) 260 × 280 × 100 mm
Weight 2.7 kg

1)	 Maximal	power	is	proportionally	lower	by	tuning	to	lower	HV	output.

Desktop hv power supply pS4012 
is designed for powering pockels 
cell drivers. it features internal hv 
power supply as well as low voltage 
24 v Dc power supply in one case. 
that approach gives possibility 
for convenient powering in your 
laboratory any pockels cell driver 

manufactured by Ekspla. Different 
pockels cell drivers needs different 
voltage and power. line of hv power 
supplies meets that requirement by 
choosing best suitable modification 
from table. hv adjustment is made by 
multi-turn knob on front panel.

 feATUres

 ▶ HV	power	supply	and	low	voltage	 
24	V	DC	power	supply	in	one	box

 ▶ Tailored for use in laboratories

 ▶ HV tuning by multi-turn knob

 ▶ 3½ LCD display for voltage 
monitoring

 ▶ Various versions for different  
power	requirement

output ripple is 0.5% typically at maximal power for all models of hv power supplies. 
External filter can be used to reduce that value if certain application requires smoother 
output. all pockels cell drivers made by Ekspla have integrated ripple filter and usually do 
not require additional one. contact Ekspla for suggestions if your specific application needs 
lower ripple voltage.

DrivErS FOr pOckElS cEllS

HigH volTAge Power sUPPlY Ps4���012 for Pockels cell Drivers
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pulse synchronization module with 
delay generator is designed to 
create up to 8 delayed output pulse 
sequences precisely synchronized 
to internal or external clock. photo 
detector or electrical signal can 
be used as input source to be 
synchronized with. Generator 
gives possibility to create different 
sequences like delayed triggering, or 
any delayed precisely timed series. 
particularly, ekspla recommend using 
SY4000 to create sets of pulses to 
control pcD-uhr series pockels cell 
drivers with one, two or 4 triggering 
inputs. 

EncasEd VErsion

Preserves all specifications as SY4000 
in additionally communication ports 
rS232, uSB, lan, wlan are added. 
powering from mains 90 … 264 v,  
50 – 60 hz or 12 v Dc. power 
consumption less than 15 w. ideal 
solution for your lab and/or evaluation 
before switching to oem version.

 FEaTUrEs

 ▶ Compact design

 ▶ OEM (single board) and encased 
options

 ▶ 8 independent output channels

 ▶ Ultra-stable internal clock 0.2 ppm 
(optional)

 ▶ Precise delay control in range 2 ns to 
150 ms

 ▶ 25 ps timing resolution

 ▶ Hi-accuracy synchronization to 
external pulse train 

 ▶ DAC output

 ▶ Both 50 Ω and differential outputs 
present

 ▶ Measurement of

  –  Optical clock frequency

 –  Triggering frequency

 –  Delay

 ▶ Frequency divider

 ▶ Frequency divider for photodetectors

sY4000 sYnchronizaTion modUlE and pUlsE dElaY gEnEraTor

laSer electronicS

SY4000 Synchronization module and pulse delay 
generator encased

laser Synchronization  
modules
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laSEr SYnchrOnizatiOn MODulES

sPecificATioNs

Model sY4���000

pulSE GEnEratiOn
Channel modes Single shot, burst, normal, duty cycle, frequency divider
Delay range 0 to 150 ms
Negative delay -150 ms
pulsewidth 2 ns to 150 ms
Resolution 25 ps
accuracy 25 ps + 0.000001 × delay
time base 100 Mhz, 0.2 ppm
Jitter < 30 ps 
Burst mode 1 to 65535

EXtErnal triGGEr
Rate Dc to 20 Mhz
thershold 1.3 v
Input level lvttl, ttl
slope rising
Jitter < 100 ps rMS
Delay < 13 ns; < 70 ns

intErnal GEnEratOr
Mode Duty cycle
Rate 50 ns to 100 sec
Resolution 10 ns;   300 ps
accuracy 5 ns + 0.000001 × period
Jitter 100 ps rMS
Burst 0 … 65535

OutputS
Output level 2.5 v, 4 v
Impedance 50 Ω
slew rate 1.5 v/ns

cOMMunicatiOnS
Communications CaN

OpEratinG rEQuirEMEntS
power requirements 12 v Dc, 500 ma

DiMEnSiOnS (not including connectors)
OEM board (w × D × h) 100 × 77 × 20 mm
Encased version (w × D × h) 105 × 86 × 85 mm



21

R E v.  2 0 1 8 0 3 0 2    S ava n O r i u  av.  2 3 7 ,  lt - 0 2 3 0 0  v i l n i u S ,  l i t h ua n i a  t E l  + 3 7 0  5  2 6 4 9 6 2 9  E - M a i l  S a l E S @ E k S p l a . c O M  w w w. E k S p l a . c O M

pu
m

p 
Ch

am
be

rs
O

ve
ns

 f
or

 n
on

lin
ea

r 
cr

ys
ta

ls
la

se
r 

co
ol

in
g 

u
ni

ts
la

se
r 

po
w

er
 s

up
pl

ie
s

la
se

r 
D

io
de

 D
riv

er
s

la
se

r 
Sy

nc
hr

on
iz

at
io

n 
M

od
ul

es
D

riv
er

s 
fo

r 
po

ck
el

s 
Ce

lls
la

se
r 

D
io

de
 D

riv
er

s

laSEr ElEctrOnicS

unilDD is DC input power converter designed to supply 
CW or pulsed current for single emitter, bar or stacked 
laser diode in constant current Mode (or cc mode). it can 
be installed either as unit assembled either as set of open 
pcB boards or as standalone unit. the standalone unit is 
unilDD enclosed together with the power supply. 

laser Diode Drivers

UNiversAl lAser DioDe Driver unilDD

 feATUres

 ▶ Economical OEM module

 ▶ Wide	current	range 

 ▶ Wide	diode	compliance	voltage	
range

 ▶ Storage capacitor option for pulse 
mode

 ▶ Storage	capacitor	charger	(current	
limit) option pulse mode

 ▶ Latest	DSP	based	control	technology

 ▶ Frequency	response	analysis	feature	
allows	easy	compensation	to	achieve	
stable	operation	with	any	load	and	
connection cables combination in 
both	CW	and	QCW	modes.

 ▶ High	efficiency	switching	mode	
converter

 ▶ Multi-phase	low	ripple	power	stage

 ▶ Board	fan	and	unit	fan	PWM	
controllers

 ▶ Low	current	ripple

 ▶ Low	current	drift

 ▶ TEC	controller	option 

 ▶ Analog and digital control interfaces

 ▶ Easy configuration 
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unilDD current drift.  
From cold start  

for different currents

unilDD current error.  
12 v and 24 v Dc power,  

2 v junction + 10 MΩ  
series R load

unilDD efficiency.  
12 v and 24 v Dc power,  

2 v junction + 10 MΩ  
series R load

unilDD ripple current.  
12 v and 24 v Dc power,  

2 v junction + 10 MΩ  
series R load
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Parameter value Notes

input
voltage, power stage 12 … 90 v Dc

control and power stage may share single supply 12…30 v
voltage, control stage 12 … 30 v Dc

Output, cw mode
Diode compliance voltage 1 … 28 v up to 95% of power stage supply voltage
Max current 15 a – 100 a See cOnFiGuratiOn for max current values
Current ripple 0.1 % pk-pk Dc … 100 khz bandwidth, in ×0.5 … ×1 of max current range 
Current drift < 0.2 % cold start, 8 h period, after 5 min warm up
Bandwidth of iprogramm control input 
frequency > 10 khz at minimal connection cable inductance

Output, Ocw (pulse mode)
Diode compliance voltage 1 … 80 v
Max pulse current 60 a – 400 a See cOnFiGuratiOn for max current values

Current pulse raise < 5 µs at minimal connection cable inductance and sufficient power 
stage voltage

Max rMS current 100 a 80 a for diode compliance voltage >28 v
Current pulse amplitude stability 0.1% pk-pk in ×0.5 … ×1 of max current range
Current drift < 0.2 % cold start, 8 h period, after 5 min warm up

EnvirOnMEnt
Operating temperature 0 to 40 °c De-rate current at higher temperature

Cooling Forced air, installed or external 
shared fan inquire for conduction cooled version

prOtEctiOnS
Current transient protection and shut-down
Open circuit shut-down
power voltage brownout shut-down
Over temperature shut-down
Interlock shut-down

auXiliarY OutputS
+5 v @ 200 ma
+15 v @ 100 ma
-15 v @ 100 ma

cOnFiGuratiOnS
Operation mode cw, Qcw (pulse)
Max current, cw mode 15 a, 25 a, 50 a, 100 a
Max current, pulse mode 60 a, 100 a, 200 a, 400 a IrMS ≤ 100 a, duty factor ≤ 20 %
Max power stage voltage 28 v (cw, Qcw) and 90 v (Qcw)

phYSical charactEriSticS
assembly size long version (l×w×h) 190 × 68 × 55 mm 15 mm fan included
assembly size short version (l×w×h) 120 × 63 × 50 mm for currents < 50 a, fan excluded

Connectors
analog control – DSuB-15 pin-out resembles standard interface of lDN series diode 

drivers from lumina power
Digital control – Molex picoflex 6 pin and 10 pin connectors

Dc power input – Multiple

DiGital cOntrOl intErFacE

CaN bus
proprietary Ekspla protocol protocol description, control application, libraries and 

programming samples are provided on request
"can Open" stack may be added on request

Rs232 port
asCII text command protocol

proprietary Ekspla CaN messages 
tunnel over Rs232 protocol

Control application, libraries and programming samples are 
provided

Notes:
–	 Max	current	is	transient	protection	upper	setting.	Laser	diode	EOL	nominal	current	should	be	95%	or	less	of	this	value. 
–	 Parallel	connection	of	several	drivers	can	be	used	above	100	A	in	CW	and	400	A	in	QCW.
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laSEr DiODE DrivErS

ANAlog iNTerfAce PiNoUT, 15-PiN D-sUb, feMAle 

Pin signal name Direction voltage level Description
1 Enable Input ttl, lvttl the enable function pulls the rtO signal high

2 Ready to 
Operate (rtO)

input/Output 
through  

330 Ω resistor

>2.4 v driver output is active, 
<0.5 v output is clamped

rtO is tied to "high" by the driver when "Enable" input is high. 
alarms clamp rtO low and disable driver output. External device 
may clamp rtO to GnD and disable driver output. rtO allows to 
join fault circuits of several drivers connected in parallel

3 Interlock Input 10 kΩ pull up to 3.3 v,  
lOw ≤ 0.4 v

the interlock function can be connected to external safety 
or machine protection switches such as door or temperature 
switches. Open = OFF connect to GnD = run

4 GnD

5 vout monitor Output vout, driver output voltage the output voltage monitor. vout = Diode compliance voltage + 
voltage drop on connection wires

6 Iout monitor Output 0 – 12 v * = 0 – iout max the output current monitor

7 Iprogram Input 0 – 9 v * = 0 – iout max Output current setting or modulating by applying a voltage,  
CW and pulse mode

8 pulse control Input ttl, lvttl positive pulse trigger input for pulse mode. pulse rise will trigger current pulse 
of preset width

9 GnD
15 GnD

10, 11 +5v Output +5v auxiliary, 200 ma
12 -15v Output -15v auxiliary, 100 ma

13, 14 +15v Output +15v auxiliary, 200 ma

*	Subject	to	change.

CW version. Capacitors bank is excluded

Modular design. required features and specifications are achieved by combining different boards to one module



24

S ava n O r i u  av.  2 3 7 ,  lt - 0 2 3 0 0  v i l n i u S ,  l i t h ua n i a  t E l  + 3 7 0  5  2 6 4 9 6 2 9  E - M a i l  S a l E S @ E k S p l a . cO M  w w w. E k S p l a . cO M    R E v.  2 0 1 8 0 3 0 2

pum
p Cham

bers
O

vens for n
onlinear crystals

laser cooling u
nits

laser pow
er supplies

laser D
iode D

rivers
laser Synchronization M

odules
D

rivers for pockels Cells
laser pow

er supplies



25

R E v.  2 0 1 8 0 3 0 2    S ava n O r i u  av.  2 3 7 ,  lt - 0 2 3 0 0  v i l n i u S ,  l i t h ua n i a  t E l  + 3 7 0  5  2 6 4 9 6 2 9  E - M a i l  S a l E S @ E k S p l a . c O M  w w w. E k S p l a . c O M

pu
m

p 
Ch

am
be

rs
O

ve
ns

 f
or

 n
on

lin
ea

r 
cr

ys
ta

ls
la

se
r 

co
ol

in
g 

u
ni

ts
la

se
r 

po
w

er
 s

up
pl

ie
s

la
se

r 
D

io
de

 D
riv

er
s

la
se

r 
Sy

nc
hr

on
iz

at
io

n 
M

od
ul

es
D

riv
er

s 
fo

r 
po

ck
el

s 
Ce

lls
la

se
r 

po
w

er
 s

up
pl

ie
s

laSEr DiODE DrivErS



26

S ava n O r i u  av.  2 3 7 ,  lt - 0 2 3 0 0  v i l n i u S ,  l i t h ua n i a  t E l  + 3 7 0  5  2 6 4 9 6 2 9  E - M a i l  S a l E S @ E k S p l a . cO M  w w w. E k S p l a . cO M    R E v.  2 0 1 8 0 3 0 2

pum
p Cham

bers
O

vens for n
onlinear crystals

laser cooling u
nits

laser pow
er supplies

laser D
iode D

rivers
laser Synchronization M

odules
D

rivers for pockels Cells
laser pow

er supplies

the block diagram of pS5000 series power supplies is shown 
in Fig. 1. as can be seen from voltage waveforms (Fig. 2), two 
periods of operation can be distinguished.

During the first period, tch, the capacitor CPFN is charged to 
pre-set voltage Uch. During the second period of time tdis 
energy stored in capacitor is discharged trough flashlamp. at 
the end of discharge pulse the voltage on capacitors drops 
to Umin value.

The charger module charges the capacitor bank with 
constant current.  the instant output power of the charger 
reaches the maximal value Ppeak when the capacitor bank 
voltage is in proximity of Uch. peak output power of the 
charger depends on charger module design and is typically 

1.7 kJ/s for a single module. By paralleling charger modules, 
the peak charger output can be increased to 6.8 kJ/s and 
more.

The discharge module is based either on sCR producing 
a fixed pulsewidth pulse or iGBt switch producing variable 
pulsewidth output. 

The simmer module is used to keep a low power discharge 
during the period of time between main discharge pulses. 

The control and protection module provides front panel 
and remote control as well as protection against capacitor 
overcharge, electronics overheat, and operation using 
damaged lamp.

ANALOG REMOTE
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50/60 Hz

CONTROL &

PROTECTION
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MODULE
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Fig. 2. voltage waveform on capacitor CPFN

Fig. 1. Block diagram

the pulse duration of fixed pulsewidth 
flashlamp drivers is determined by 
parameters of pFn. contact EkSpla 
for determination of values of pFn 
components subject to required pulse 
energy and duration and flashlamp 
type. 

the discharge switch is based on Scr 
and all energy stored in capacitor bank 
is discharged trough the flashlamp. 

the average power delivered to the 
flashlamp can be expressed as

 (1)

where N is number of charging 
modules, tdis is discharge time equal to 
5 ms, fPRR – pulse repetition rate.
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FiXED pulSEwiDth Output

laSEr ElEctrOnicS

laser power supplies
PriNciPle of oPerATioN of Ps5000 series flAsHlAMP Drivers
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the pulse duration of variable  
pulsewidth driver is controlled by 
electronic switch, based on iGBt 
transistor. the pulse shape is close to 
rectangular as can be seen from Fig. 4. 

the average power delivered to the 
flashlamp can be expressed as 

there are few other factors limiting 
average power, though. since the 
capacitor bank is only partially 
discharged during the pulse, to avoid 
damage of electronic components the 
voltage drop during discharge period 
of time should be less than 20%, i.e. 
∆U/Uch < 0.2, which in turn places 
limitation for maximum pulse energy:

where EC is energy stored in capacitor 
bank, Epulse is pulse energy.

the maximum possible pulse energy 
is 480 J for CPFN = 13.2 mF version and 
960 J for CPFN = 26.4 mF one. 

On the other hand, the energy Epulse 
delivered to the flashlamp depends 
on the pulse duration and flashlamp 
impedance parameter K0:

                                            ,

where l is arc length, d is bore 
diameter, p is fill pressure in torr, and 
x is a constant, 450 for xenon filled 
flashlamps and 800 for krypton filled 
flashlamps. 

For given pulse duration and 
flashlamp impedance parameter, the 
energy delivered to the flashlamp can 
be found from Fig. 6.

Fig. 4. Output pulse shape for fixed and variable 
pulsewidth drivers
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Fig. 5. average power versus pulse repetition rate 
for variable pulsewidth drivers

Fig. 6. pulse energy versus pulse duration for variable pulsewidth drivers

Microprocessor based control allows 
seamless integration of the driver 
into sophisticated laser systems. the 
charge voltage, repetition rate, pulse 
duration can be controlled remotely 
trough computer interfaces Rs-232, 
CaN, Ethernet. In addition, digital 
interfaces allow monitoring of status 
and error messages as well as in 
some cases measure output pulse 
parameters.

the discharge pulse can be triggered 
from external pulse generator 
facilitating synchronisation of several 
units.

the driver can be easily integrated 
with EkSpla cooling units (like 
pS1245cO and pS1223cO). up to 6 
units can be mounted into up to 25u 
height 19” racks providing powerful 
yet compact laser pumping cabinets.

Standard range includes racks of 9u, 
12u, 16u, 20u, 25u, 34u height.

Flashlamp driver pS5053 and cooling unit 
pS1223cO mounted into a 9u rack

variaBlE pulSEwiDth Output

rEMOtE cOntrOl & SEaMlESS intEGratiOn

laSEr pOwEr SuppliES
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FEaturES
● Fixed output pulse duration ≤500 µs typical
● high discharge energy during short discharge time 
● Output sensitive to lamp type
● peak current value can reach several ka
● used in models pS5050, pS5053, pS514x 

applicatiOnS
● laser pumping
● pulsed lighting if high uv level  is desirable 

FEaturES
● tunable output pulse duration 0.1 … 10 ms  

and even more 
● Output is very sensitive to lamp type
● Maximal peak current up to 1 ka
● used in model pS5023 

applicatiOnS
● laser pumping
● pulsed lighting 

Output Current Shape № 1

Output Current Shape № 2

Peak current

Pulse duration

Peak current

Pulse duration

Current drop

coMPArisoN TAble of flAsHlAMP Power sUPPlies

Model output current Configuration simmer
PS5050 Shape № 1 1 channel Yes

PS5053 Shape № 1 2 independent channels Yes

PS514x Shape № 1 1 charging unit & 1 – 10 synchronous  
discharging channels N/a 

PS5023 Shape № 2 1 channel Yes

laSEr pOwEr SuppliES

gUiDe oN oUTPUT cUrreNT sHAPes UseD iN DiffereNT Power sUPPlies



29

R E v.  2 0 1 8 0 3 0 2    S ava n O r i u  av.  2 3 7 ,  lt - 0 2 3 0 0  v i l n i u S ,  l i t h ua n i a  t E l  + 3 7 0  5  2 6 4 9 6 2 9  E - M a i l  S a l E S @ E k S p l a . c O M  w w w. E k S p l a . c O M

pu
m

p 
Ch

am
be

rs
O

ve
ns

 f
or

 n
on

lin
ea

r 
cr

ys
ta

ls
la

se
r 

co
ol

in
g 

u
ni

ts
la

se
r 

po
w

er
 s

up
pl

ie
s

la
se

r 
D

io
de

 D
riv

er
s

la
se

r 
Sy

nc
hr

on
iz

at
io

n 
M

od
ul

es
D

riv
er

s 
fo

r 
po

ck
el

s 
Ce

lls
la

se
r 

po
w

er
 s

up
pl

ie
s

pS5023 flashlamp driver is designed 
for pumping solid-state lasers 
with variable or long pulsewidth 
lamp discharge. It features variable 
pumping pulse in 0.5 – 10 ms range 
and output voltage of up to 550 v. 
Custom versions can achieve tens of 
milliseconds pulse duration. 
excellent pulse-to-pulse voltage 
stability. the charger is based on 
resonant inverter topology which is 
most efficient way to charge capacitive 
loads. Innovative design of charger 
circuit allows to charge capacitor bank 
with an excellent precision of 0.2%.
built-in serial ignition circuit. the 
driver features a built-in serial ignition 
circuit. it greatly simplifies the design 
of laser head since external triggering 
circuit is not required anymore. 

the simmer module provides up 
to 900 v striking voltage. the 
flashlamp is ignited by 16 kv pulse of 
approximately 1 µs duration, applied 
to the flashlamp cathode. the ignition 
circuit reliably ignites flashlamps with 
up to 200 mm arc length.
remote control. Microprocessor-
based control allows seamless 
integration of the driver into 
sophisticated laser systems. the 
charge voltage, repetition rate and 
pulse duration can be controlled 
remotely through laN, CaN or Rs-232 
interface. In addition, the interface 
allows monitoring of status and error 
messages as well as measure output 
energy and current to the lamp. the 
discharge pulse can be triggered from 
external pulse generator facilitating 
synchronisation of several units.

 feATUres

 ▶ Built-in serial ignition circuit

 ▶ Built-in	simmer	power	supply

 ▶ Internal/external triggering

 ▶ Remote	control	through	 
LAN / CAN / RS-232 interface

geNerAl sPecificATioNs

Model Ps5023-1 Ps5023-2 Ps5023-3 Ps5023-4���
Number of independent outputs 1 
Number of charging modules 1 2 3 4
Max. average output power Pavg  
at 10 hz prr 1.2 kJ/s 2.4 kJ/s 3.6 kJ/s 4.8 kJ/s

standard charging voltage Uch 350 v,  450 v,  500 v
pulse duration variable  
Max pulse repetition rate 250 hz
pulse to pulse voltage stability 0.2 %
Resolution 1 v
Ignition pulse voltage 16 kv
Ignition pulse duration > 1000 ns
simmer current options 0.6 a; 1.2 a
simmer voltage < 300 v
striking voltage < 900 v
protection features overvolt, overheat, overcurrent, interlock 
Error report no simmer current, no charge, hv connectors 
Remote control rS-232 / can (lan on request)
standard CPFN value 13200 or 26400 µF

Mains 1) single phase  
230 v (-10%, +6%)

3-phase  
380 v  

(-10%, +6%) 
power consumption, average 1.8 kW 3.2 kW 4.5 kw 5.6 kw
power consumption, peak 2 kW 4 kw 6 kw 8 kW
Operation conditions

ambient temperature from 0 to +40 ºc
humidity from 10 to 90 % non-condensing

1)	 3-phase	200	V	or	208	V	mains	are	optional.  Specifications in table are given as reference.  
We	always	suggest	to	optimize	power	supply	
by customer’s usage conditions.

 Not all combinations of parameters can be 
possible	at	the	same	time.	Specifications	are	
subject	to	changes	without	advance	notice.

Fig. 1. physical dimensions
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PS5023-1-13200-20-4.5

Model

Number of
charging modules

PFN capacitance,
, in µFCPFN

PFN inductance,
, in µHLPFN

Charge voltage,
in hundreds
of Volts

Ordering / part number information

Please indicate following points by inquiry:
● Flash lamp type (bore diameter,  

gap length, gas type and pressure)
● Maximal pulse energy
● pulse duration tuning range
● Maximal pulse repetition rate

coNfigUrATioN exAMPles of Ps5023 series Power sUPPlies

ordering code Discharge   
energy ¹⁾

repetition 
rate ²⁾

Maximal 
charging  

rate

Maximum
voltage / 
current

flashlamp 
recommended

PFN specifications
capacit-

ance
induct-

ance
Pulse duration 

range
 J hz kJ/s v / a  mF µh ms

Ps5023-2-13200-10-3.5 400 3 2.4 350 / 1000 9×62; Xe; 450 torr 13.2 10 0.1 – 2
Ps5023-2-264���00-10-4���.5 1000 2 2.4 450 / 600 5×90; Xe; 450 torr 26.4 10 0.1 – 10
Ps5023-1-13200-20-5.5 700 1 1.2 550 / 600 5×90; Xe; 450 torr 13.2 20 0.1 – 3
Ps5023-4���-13200-10-4���.5 400 10 4.8 450 / 500 5×75; Xe; 450 torr 13.2 10 0.1 – 2

¹⁾	Discharge	energy	is	specified	at	maximal	voltage	and	maximal	pulse	duration.
²⁾	Repetition	rate	is	specified	at	maximal	discharge	energy	and	can	be	proportionally	higher	by	reducing	energy.

	 Contact	Ekspla	if	your	requirements	are	different	as	in	this	table.	We	will	consult	you	and	make	suggestion	best	matching	your	requirements.

built-in simmer power supply. the 
simmer power supply improves 
pulse-to-pulse stability and flashlamp 
lifetime. It is a constant current source 
producing 600 ma current at up to 
300 v output voltage. Other current 
values are available optionally. linear 
xenon flashlamps of 4–6 mm bore 
diameter and arc length up to 200 mm 
are reliably simmered.

seamless integration. the driver can 
be easily integrated with Ekspla 
cooling units of pS1223 or pS1245 
series. up to 6 units can be mounted 
into up to 25u height 19” racks 
providing powerful yet compact laser 
pumping cabinets.

Modular design. the output 
parameters of power supply can be 
easily modified to meet customer 
needs subject to active lasing material, 
average output power or pulse energy. 
the average output power of the driver 
can be scaled up by paralleling several 
charger modules. up to four modules 
with resulting 4.8 kJ/s peak charging 
rate can be fitted into a single 19” 
body. 

laSEr pOwEr SuppliES
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geNerAl sPecificATioNs

Model Ps5050-1 Ps5050-2 Ps5050-3 Ps5050-4���
Number of independent outputs 1 
Number of charging modules 1 2 3 4
Max. average output power Pavg  
at 10 hz prr  1, 2) 0.8 kJ/s 1.6 kJ/s 2.4 kJ/s 3.2 kJ/s

Max charging voltage Uch 1000 – 2500 v 3) 
pulse duration fixed 
Max pulse repetition rate < 150 hz
pulse to pulse stability 0.1 %
load regulation 0.1 %
Resolution 1 v
Ignition pulse voltage 16 kv 4)

Ignition pulse duration > 1000 ns
simmer current options 0.6 a; 1.2 a
simmer voltage < 300 v
striking voltage < 900 v
protection features overvolt, overheat, flashlamp breakdown, interlock 
Error report no simmer current, no charge, hv connectors 
Remote control rS-232 / can (lan on request)
Maximum CPFN value < 240 µF

Mains  single phase 230 v (-10%, +6%)  
or 3-phase 380 v (-10%, +6%) 5) 

power consumption, average 1.8 kW 3.2 kW 4.5 kw 5.8 kw
power consumption, peak 2 kW 4 kw 6 kw 8 kW
Operation conditions

ambient temperature from 0 to +40 ºc
humidity from 10 to 90 % non-condensing

1)	For	parallel	operation	of	four	charging	modules	 4) Optional 30 kV
2)	See	Fig.	3	for	other	pulse	repetition	rates	 5)	3-phase	200	V	or	208	V	mains	are	optional
3)	Inquire	for	other	voltages

Specifications in table are given as reference.  
We	always	suggest	to	optimize	power	supply	by	customer’s	usage	conditions. 
Not	all	combinations	of	parameters	can	be	possible	at	the	same	time.	 
Specifications	are	subject	to	changes	without	advance	notice.

pS5050 model flashlamp driver is 
designed for flashlamp-pumped lasers 
and establishes itself as an updated 
version of pS5010 driver. pS5050 
features microprocessor control and 
back illuminated lCD display where all 
output parameters of power supply 
are conveniently displayed.
Flashlamp driver comprises one or 
several charging modules, a discharge 
and simmer module and a control 
circuit. such design allows the unit to 
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Fig. 3. average output 
power versus pulse 
repetition rate
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Fig. 1. physical dimensions

Fig. 2. Front panel controls of 
pS5050 flashlamp driver

 feATUres

 ▶ Output	power	up	to	3.2 kJ/s 

 ▶ Output voltage accuracy better  
than	±0.1	%	

 ▶ Output voltage up to 2500 V 

 ▶ Pulse repetition rate up to 150 Hz 

 ▶ Built-in serial ignition circuit

 ▶ Built-in	simmer	power	supply

 ▶ Internal/external triggering

 ▶ LCD display 

 ▶ RS232 / CAN or optionally LAN 
interface for remote control 

 ▶ Single	phase	mains	

be operated with the utmost ease and 
convenience. the unit is fitted into 
a 19” standard housing and may be 
comfortably mounted in your power  
supply stands. the unit is 
manufactured in conformity with 
En61010 and En55011 standards. 
Driver can be remotely controlled 
through rS-232 and can (controller 
area network) interface. Ethernet 
interface can be ordered as option.

laSEr pOwEr SuppliES
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Customised flashlamp drivers  
are available upon request.
Depending on customer needs,  
we can produce flashlamp drivers 
with specific average charging 
power, output voltage, pulse 
duration, repetition rate values  
or/and specific application areas.

PS5050-1-30-40-14

Model

Number of

charging modules

PFN capacitance,

, in µFC
PFN

PFN inductance,

, in µHL
PFN

Charge voltage,

in hundreds

of Volts

coNfigUrATioN exAMPles of Ps5050 series Power sUPPlies

ordering  
code

Discharge 
energy

repetition 
rate

Maximal 
charging rate voltage flashlamp 

recommended

PFN specifications

capacitance inductance Pulse duration 
fwHM, typical

 J hz J/s v  µF µh µs
Ps5050-2-60-4���0-6 10.8 60 648 600 5×58; 450 torr 60 40 103
Ps5050-4���-30-80-13 25.4 60 1524 1300 2×5×58; 450 torr 30 80 103
Ps5050-1-30-60-16 38.4 10 384 1600 2×5×45; 450 torr 30 60 89
Ps5050-2-30-60-16 38.4 20 768 1600 2×5×58; 450 torr 30 60 89
Ps5050-4���-30-60-16 38.4 50 1920 1600 2×5×58; 450 torr 30 60 89
Ps5050-3-80-60-11 48.4 30 1452 1100 5×90; 450 torr 80 60 152
Ps5050-3-100-80-10 50 30 1500 1000 5×90; 450 torr 100 80 197
Ps5050-2-60-100-16 76.8 10 768 1600 2×5×58; 450 torr 60 100 163
Ps5050-3-60-100-16 76.8 20 1536 1600 2×5×58; 450 torr 60 100 163
Ps5050-3-80-60-14��� 78.4 20 1568 1400 5×90; 450 torr 80 60 146
Ps5050-2-80-180-19 144.4 10 1444 1900 2×5×75; 450 torr 80 180 264

Contact	Ekspla	if	your	requirements	are	different	as	in	this	table.	We	will	consult	you	and	make	suggestion	best	matching	your	requirements.

Ordering / part number information

Please indicate following points by inquiry:
● Flash lamp type (bore diameter,  

gap length, gas type and pressure)
● Maximal pulse energy
● pulse duration
● Maximal pulse repetition rate

laSEr pOwEr SuppliES
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Fig. 1. physical dimensions
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PS5053

this model is an updated version 
of flashlamp driver pS5012. pS5053 
features microprocessor control and 
back illuminated lCD display where  
all output parameters of power supply 
are conveniently displayed. Driver 
can be remotely controlled through 
rS-232 and can (controller area 
network) interface. Ethernet interface 
can be ordered optionally.

Flashlamp driver pS5053 is designed 
for flashlamp-pumped lasers and 
presents a two-channel device 
consisting of two capacitor charging, 
simmer/trigger and pulse forming 
modules and control circuit.  It is 
excellent choice for oscillator-amplifier 
laser systems. 
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Fig. 2. average output power versus pulse 
repetition rate

 feATUres

 ▶ Output voltage up to 2500 V 

 ▶ Single unit for oscillator-amplifier 
systems 

 ▶ Built-in serial ignition circuit

 ▶ Built-in	simmer	power	supply

 ▶ Internal/external triggering 

 ▶ Output	voltage	accuracy	±0.1	%	

 ▶ RS232/CAN or optionally LAN 
interface for remote control 

 ▶ Single	phase	mains	

geNerAl sPecificATioNs

Model Ps5053-1/1 Ps5053-1/2 Ps5053-x/x
Number of independent outputs 2
Number of charging modules  
for first and second channels 1+1 1+2 1+3 or 2+2

Max. average output power Pavg  
at 10 hz prr 1, 2) 1.6 kJ/s 2.4 kJ/s 3.2 kJ/s

Max charging voltage Uch 1000 – 2500 v 3) 
pulse duration fixed 
Max pulse repetition rate < 150 hz
pulse to pulse stability 0.1 %
load regulation 0.1 %
linearity 0.2 %
Resolution 1 v
Ignition pulse voltage 16 kv 4)

Ignition pulse duration > 1000 ns
simmer current options 0.6 a; 1.2 a
simmer voltage < 300 v
striking voltage < 900 v
protection features overvolt, overheat, flashlap breakdown, interlock 
Error report no simmer current, no charge, hv connectors 
Remote control rS-232 / can (lan on request)
Maximum CPFN value < 240 µF 1) 

Mains  single phase 230 v (-10%, +6%)  
or 3-phase 380 v (-10%, +6%) 5) 

power consumption, average 3.2 kW 4.5 kw 5.8 kw
power consumption, peak 4 kw 6 kw 8 kW
Operation conditions
ambient temperature from 0 to +40 ºc
humidity from 10 to 90 % non-condensing

1)	 Total	for	both	channels	200	V	or	208	V	mains	 	
2)	 See	Fig.	2	for	other	pulse	repetition	rates	 	 			
3)	 Inquire	for	other	voltages
4) Optional 30 kV
5)	 3-phase	are	optional

Specifications in table are given as reference. 
We	always	suggest	to	optimize	power	supply	by	
customer’s usage conditions. 
Not all combinations of parameters can be 
possible	at	the	same	time.	Specifications	are	
subject	to	changes	without	advance	notice.

laSEr pOwEr SuppliES
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PS5053-1/1-30/60-40/60-14/18

Model

Number of

charging modules

PFN capacitance,

, in µFC
PFN

PFN inductance,

, in µHL
PFN

Charge voltage,

in hundreds of Volts

1 channel / 2 channel
st nd

coNfigUrATioN exAMPles of Ps5053 series Power sUPPlies

ordering  
code channel Discharge 

energy
repetition 

rate

Maximal 
charging 

rate

Maximal 
voltage

flashlamp 
recommended

PFN specifications
Mainscapaci-

tance
induc-
tance

Pulse duration 
fwHM, typical

  J hz J/s v  µF µh µs  

Ps5053-1/1-60/60- 
100/100-17/17

No 1 86.7 10 867 1700
2×5×58; 450 torr

60 100 163 1-phase 
230 vNo 2 86.7 10 867 1700 60 100 163

Ps5053-1/1-80/80- 
60/60-13/13

No 1 67.6 10 676 1300
5×90; 450 torr

80 60 146 1-phase 
230 vNo 2 67.6 10 676 1300 80 60 146

Ps5053-1/2-4���0/60- 
100/130-10/20

No 1 20 10 200 1000 5×45; 450 torr 40 100 133 1-phase 
230 vNo 2 120 10 1200 2000 2×5×75; 450 torr 60 130 194

Ps5053-1/2-60/60- 
70/70-12/18

No 1 43.2 10 432 1200 5×90; 450 torr 60 70 136 1-phase 
230 vNo 2 97.2 10 972 1800 2×5×58; 450 torr 60 70 136

Ps5053-1/2-80/60- 
60/100-12/18

No 1 57.6 10 576 1200 5×90; 450 torr 80 60 152 1-phase 
230 vNo 2 97.2 10 972 1800 2×5×58; 450 torr 60 100 163

Ps5053-2/2-4���0/4���0- 
100/100-25/25

No 1 125 10 1250 2500
2×5×90; 450 torr

40 100 139 3-phase 
400 vNo 2 125 10 1250 2500 40 100 139

Ps5053-2/2-4���0/4���0- 
4���0/4���0-11/11

No 1 24.2 50 1210 1100
5×90; 450 torr

40 40 84 3-phase 
400 vNo 2 24.2 50 1210 1100 40 40 84

Ps5053-2/2-60/60- 
100/100-15/15

No 1 67.5 20 1350 1500
2×5×58; 450 torr

60 100 163 3-phase 
400 vNo 2 67.5 20 1350 1500 60 100 163

Ps5053-1/1-60/60- 
100/100-13/14���

No 1 50.7 10 1300 1300
2×5×58; 450 torr

60 100 163 1-phase 
230 vNo 2 58.8 10 1400 1400 60 100 163

Contact	Ekspla	if	your	requirements	are	different	as	in	this	table.	We	will	consult	you	and	make	suggestion	best	matching	your	requirements.

Ordering / part number information

Please indicate following points by inquiry:
● Flash lamp type (bore diameter,  

gap length, gas type and pressure)
● Maximal pulse energy
● pulse duration
● Maximal pulse repetition rate

laSEr pOwEr SuppliES
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HARDWARE
REMOTE

CONTROL

MAINS

220 V
50/60 Hz

DISCHARGE MODULE
PS5144i

CONTROLLER
PS5144k N=1

LPFN

CPFN

FLASH LAMP

FLASH LAMP

FLASH LAMP

Cathode

Cathode

Cathode

Anode

Anode

Anode

EXTERNAL
TRIGGERING

TO DISCHARGE
MODULES

TO IGNITING
ELECTRODES

COMPUTER
INTERFACE

++

+

+

––

–

–

DISCHARGE MODULE
PS5144i

DISCHARGE MODULE
PS5144i

N=2

N=10

CHARGER
MODULE(S)

CONTROL &
PROTECTION
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IGN-40-24

Fig. 1. Example of pS5144 based system for driving 10-flashlamps

Fig. 3. Example of ready system connectionsFig. 2. set of rack mounted  
pS5144k and pS5144i units

 feATUres

 ▶ 1	to	10	and	more	discharging	
channels	with	one	charging	channel

 ▶ Output voltage up to 4000 V

 ▶ Output voltage regulation better 
than	±0.3%

 ▶ Up	to	two	discharge	channels	per	
one 19” case

 ▶ LAN, RS232, CAN computer interface 
options.

 ▶ USB	for	software	update

 ▶ Measuring	of	discharge	current	and	
voltage	traces	and	last	shot	energy

 APPlicATioNs

 ▶ Glass amplifier pumping

 ▶ Intense	pulsed	lighting	(IPL)

simmer option is not applicable and 
lamp igniting (triggering) appears 
with every discharge. We usually 
recommend external lamp igniting 
with separate igniting unit (one- or 
multi-channel). however internal serial 
igniting is possible in some cases as 
well.

Description of pS514x given here is 
only as one example of possibilities 
to built high energy powering system, 
and any time by ordering it can be 
flexibly changed. all set of charging 
and discharging units can be mounted 
to 19” standard racks (sold separately).

pS514x series flashlamp drivers are 
designed for multi-lamp pumping of 
high energy pump chambers usually 
based on phosphate or silicate glass 
rods. this is highly-customizable 
power supply containing one-channel 
charging unit pS514xk and required 
quantity of one or two channel 
discharging units pS514xi. Each 
discharging channel is suited to drive 
one lamp. the pS514x has as many 
discharge channels as pump chamber 
has flashlamps. all discharging 
channels works synchronically. usually, 
high energy systems work at very low 
repetition rate – not exceeding 1 hz 
down to 1 shoot per hour. hence 

laSEr pOwEr SuppliES

flAsHlAMP Driver Ps514���0 series for HigH eNergY sYsTeMs

SYNC IN
SYNC OUT

SYNC IN

IN OUT24 V DC

SYNCHRONIZATION
PULSE GENERATOR

PS5144kH

PS5144iH

IGNITION 
UNIT 1 SYNC IN

IN OUT24 V DC

50 Ω TERMINATORSYNC OUT from PS5144i or External SYNC pulse

24 V DC CABLE
COAXIAL CABLE

24 V DC CABLE
from PS5144k or
External DC source

IGNITION 
UNIT 2

SYNC IN
SYNC OUT

IGNITION
UNIT
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Fig. 4. 9 and 14 channels ignition units

Fig. 5. 1 channel ignition unit

geNerAl sPecificATioNs

charging unit Ps514���4���k
Number of independent outputs 1
Max. average output power Pavg 0.8; 1.6; 2.4; 3.2 kJ/s (options)
Internal capacitor at output 1 μF
Capacitor bank charging voltage Uch 4000 v
load voltage regulation 0.3 %
pulse to pulse stability 0.3 %
voltage linearity 0.3 %
protection features overvolt, overheat, interlock
Computer interface laN / CaN
triggering mode external

Mains for options 0.8, 1.6, 2.4 kw of Pavg
Single phase, 230 v (-10 %, +6 %),  

47 – 63 hz
Mains for option 3.2 kw of Pavg three phase 210 v 3FD or 400 v ac 3FY

power consumption, average <1.8; <3.2; <4.5; <5.8 kw  
(as per options above)

power consumption, peak 2; 4; 6; 8 kw (as per options above)

Dimensions 19″×4u front panel,  
547(D) × 440(w) mm case

Operation conditions
ambient temperature 0 to 40 ºc
humidity up to 80 %, non-condensing

Discharging unit Ps514���4���i
Number of independent outputs 2 (1 as option)
Maximal capacitors bank voltage 4000 v
Maximal capacitors bank capacity @ 3 kv 700 μF
typical repetition rate <1 hz
Computer interface laN
triggering mode Controlled by charging unit
simmer N/a
Mains N/a

Dimensions 19″×6u or 8u front panel,  
547(D) × 440(w) mm case

Operation conditions
ambient temperature 0 to 40 ºc
humidity up to 80 %, non-condensing

coNfigUrATioN exAMPles of Ps514���x series Power sUPPlies

capacitor charging units

Model charging rate Maximal voltage control interface Mains
Ps514���4���k 1.5 kJ/s 3000 v CaN, laN 230 v 50/60 hz
Ps514���4���kH 3 kJ/s 4000 v CaN, laN 230 v 50/60 hz

capacitor discharging units

Model
Number  

of discharge 
channels

PFN specifications
flashlamp 

recommendedcapacitance inductance rated voltage Maximal stored 
energy

Pulse duration 
fwHM

μF μh v J μs
Ps514���4���i 2 700 40 3000 3150 350 Ø15×200 mm
Ps514���4���iH 2 500 85 4000 4000 430 Ø15×300 mm

ignition units

Model Number of channels Maximal output voltage for each channel supply voltage
igN-4���0-24���-1 1 >40 kv +24 v
igN-4���0-24���-9 9 >40 kv +24 v
igN-4���0-24���-14��� 14 >40 kv +24 v

laSEr pOwEr SuppliES
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laSEr ElEctrOnicS

laser cooling units

 feATUres

 ▶ Water-to-water	cooling	unit	 
in 19” rack mount stainless steel case

 ▶ Cooling	capacity	0	–	4	kW	(at	
temperature	difference	10	°C)

 ▶ PID controller based temperature 
regulation	in	range	15	–	35	°C,	 
better	than	0.1	°C	stability

 ▶ Smooth	supply	water	flow	regulation	
by proportional valve

 ▶ Controlled deionizer maintains 
constant coolant conductivity  
(preset in range 1...100 µS/cm)

 ▶ Easy replaceable particle filter, 
accessed from front panel

 ▶ Coolant pressure can be reduced 
using Bypass valve

 ▶ Graphic	display

 ▶ Overheat,	overpressure,	low	flow,	
low	coolant	level	warnings	and	error	
stop, error indication by LED, beeper, 
display, interlock connector, remote 
control interfaces

 ▶ Optional	USB,	Ethernet	interface	for	
installation adjustment and remote 
control

 ▶ Optional RS232, CAN interfaces

cooling unit pS1223cO is second 
generation of water-to-water cooling 
units designed for flashlamp-pumped 
lasers. Microcontroller operated 
pS1223cO has better performance 
than pS1222cO while maintaining full 
backward compatibility.

pID controller smoothly regulates 
water flow thru heat exchanger 
maintaining high stability of output 
temperature in a wide range of 
removed heat (Fig. 1). temperature 
of coolant at output, return, tank and 
water supply, coolant flow, pressure, 
tank water level and conductivity 
are measured. using this data 
microcontroller stabilizes output 

temperature, estimates removed 
heat, generates early warnings and 
errors. all data can be accessed by 
any of interface: uSB, Ethernet or 
optional rS232, rS485, can. test 
and adjustment utility program for 
windows is included (for use with  
uSB interface). 

coolant flow and output pressure can 
be adjusted manually using bypass 
valve, located inside unit (Fig. 2).

Maximum heat removal capability 
of the pS1223cO depends on 
temperature difference between 
coolant output temperature and 
supply water temperature (Fig. 3) 

sPecificATioNs

Model Ps1223co
cooling capacity at dt=10 °c* 4 kw
Output temperature regulation ±0.1 °c, (typ. ±0.05 °c)
stabilization temperature range 15 – 35 °c
coolant flow range 1 – 6 l/min
Maximum output pressure  
with bypass valve closed, zero flow 3.0 Bar 

Coolant deionized or distilled water
Coolant reservoir capacity 3.5 l
Maintained coolant conductivity 1..100 µS/cm
required water supply pressure 1 – 8 bar
required water drain pressure <0.3 bar 
Mains single phase 180 – 250 v, 50/60 hz
power consumption <200 W
size 19” 4u, depth 500 mm max
Weight <20 kg

*	Cooling	capacity	is	limited	by	Supply	water	consumption.

lAser cooliNg UNiT Ps1223co

Fig. 1. Output temperature stability
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Fig. 4. water supply requirement depending on cooling 
power and temperature difference

Fig. 2. coolant pressure and flow – 
operating limits

Fig. 3. heat removal capability 
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EkSpla manufactures high efficiency pump chambers for pumping of 
various active elements (Er:YaG, Er: YlF, nd:Glass, nd:kGw, nd:YaG, nd:YlF, 
nd:YvO, Yb:YaG, etc.). uniform rod pumping is provided by close diffuse 
reflector design.

18

18

106

78

50

50

55
36

138

Water input Water output

Water input

Water output

Flash lampFlash lamp
Nd:Yag Rod

sPecificATioNs

Model DfM-58-8 DfM-58-10

active element dimensions Ø8 × 85(min) mm Ø10 × 85(min) mm

Specifications	are	subject	to	changes	without	advance	notice.

 feATUres

 ▶ Two	FL	type	flashlamps	for	active	
element pumping

 ▶ O-ring	type	seals	for	flashlamps	 
and active element

 ▶ Close	coupling	design	for	high	
pumping efficiency

 ▶ Diffuse	high	efficiency	ceramics	
reflectors

 ▶ Active	element	–	flashlamp	
sequential	cooling	scheme

 ▶ Sm-glass plate for  removal  
of UV radiation

 ▶ Connectors	for	high	voltage	 
wires	included

 ▶ Connectors	for	water	hoses	 
(	9	(ID)	×	12(OD)	)	included

 ▶ Typical efficiency (for 6 ns pulses  
at	1064	nm)	approx.	1%

pump Chambers

DfM PUMP cHAMber

laSEr ElEctrOnicS
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sPecificATioNs

Model Active element dimensions
TM-3-75-6.3 Ø6.3 × 100 mm
TM-3-75-8 Ø8 × 100 mm
TM-3-75-10 Ø10 × 100 mm
TM-3-75-12 Ø12 × 100 mm

Specifications	are	subject	to	changes	without	advance	notice.

 feATUres

 ▶ Two	FL	type	flashlamps	for	active	element	pumping

 ▶ O-ring	type	seals	for	flashlamps	and	active	element

 ▶ Close	coupling	design	for	high	pumping	efficiency

 ▶ Diffuse	high	efficiency	ceramics	reflectors

 ▶ Active	element	–	flashlamp	sequential	cooling	scheme

 ▶ Sm-glass plate for removal of UV radiation

 ▶ Connectors	for	high	voltage	wires	included

 ▶ Connectors	for	water	hoses	(	9	(ID)	×	12(OD)	)	included

 ▶ Typical	efficiency	(for	6	ns	pulses	at	1064	nm)	approx.	0.7%

TM3 PUMP cHAMber

puMp chaMBErS
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Water Input
Water Output

Nd:YAG Rod

Flash Lamp

29 57 29

37
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sPecificATioNs

Model MA-1-4���5 MA-1-58 MA-1-75
active element 
dimensions

Ø3 × 65 mm 
Ø4 × 65 mm

Ø4 × 85 mm 
Ø5 × 85 mm 
Ø6 × 85 mm

Ø4 × 100 mm 
Ø5 × 100 mm 
Ø6 × 100 mm

Specifications	are	subject	to	changes	without	advance	notice.

 feATUres

 ▶ One	FL	type	flashlamp	for	active	 
element pumping

 ▶ O-ring	type	seals	for	flashlamp	and	 
active element

 ▶ Close	coupling	design	for	high	 
pumping efficiency

 ▶ Diffuse	high	efficiency	ceramics	reflectors

 ▶ Active	element	–	flashlamp	sequential	 
cooling	scheme

 ▶ Sm-glass plate for removal of UV radiation

 ▶ Connectors	for	high	voltage	wires	included

 ▶ Connectors	for	water	hoses	 
(	9	(ID)	×	12(OD)	)	included

MA1 PUMP cHAMber
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69
*

49
34

183,4 *

External dimensions of nl-58-6.3 series pump chamber

sPecificATioNs

Model Nl301-58-4��� Nl301-58-6.3
active element dimensions  Ø4 × 85 mm  Ø6.3 × 85 mm

Specifications	are	subject	to	changes	without	advance	notice.

 feATUres

 ▶ One	FL	type	flashlamp	for	active	element	pumping

 ▶ O-ring	type	seals	for	flashlamp	and	active	element

 ▶ Close	coupling	design	for	high	pumping	efficiency

 ▶ Diffuse	high	efficiency	ceramics	reflectors

 ▶ Active	element	–	flashlamp	sequential	cooling	scheme

 ▶ Sm-glass plate for  removal of UV radiation

 ▶ Connectors	for	high	voltage	wires	included

 ▶ Connectors	for	water	hoses	(	9	(ID)	×	12(OD)	)	included

 ▶ Typical	efficiency	(for	6	ns	pulses	at	1064	nm)	approx.	1%

Nl301 PUMP cHAMber 

puMp chaMBErS
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Each type of pump chamber can be mounted 
on suitable stage. Examples of stages for 
Ma1-45 , tM-2-75 and tM-3-75 chambers 
are shown. inquire for different types of 
stages.

80
*

116 39

45*

37
98*

50

Mounting stage for pump chamber

Mounting stage 
for Ma1-45 
pump chamber

Mounting stage with mounted tM-2-75 pump chamber

MoUNTiNg sTAge for PUMP cHAMbers

puMp chaMBErS
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sPecificATioNs

Model 2MA12-58 4���MA18-58 4���MA25-58
active element dimensions  Ø12.2 × 85 mm Ø18.2 × 85 mm Ø25.2 × 85 mm
Quantity of Flashlamps  
(Ø5 × 58 mm) 2 4 4

Model 2MA12-90 4���MA18-90 4���MA25-90
active element dimensions Ø12.2 × 115 mm Ø18.2 × 115 mm Ø25.2 × 115 mm
Quantity of Flashlamps  
(Ø5 × 90 mm) 2 4 4

Specifications	are	subject	to	changes	without	advance	notice.

Calibrated holes for mounting pins

62
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61

65
88

61

134 / 164
190 / 220

61
88

Water Input Water Output

Flash Lamp

Flash Lamp

Nd: YAG Rod

Mounting holes

70

190 / 220

95.5

70

95
.5

Flash Lamp

Flash Lamp

134 / 164

190 / 220

Nd: YAG Rod

Water Output Water Input

2Ma12-58 / 2Ma12-90

4Ma18-58 / 4Ma18-90

 feATUres

 ▶ FL-58	type	flashlamps	(5×58mm)	 
for active element pumping

 ▶ O-ring	type	seals	for	flashlamp	 
and active element

 ▶ Close	coupling	design	for	high	
pumping efficiency

 ▶ Diffuse	high	efficiency	ceramics	
reflectors

 ▶ Active	element	–	flashlamp	
sequential	cooling	scheme

 ▶ Sm-glass filter for removal of UV 
radiation

 ▶ Connectors	for	high	voltage	wires	
included

 ▶ Connectors	for	water	hoses	 
(9	(ID)×12(OD))	included

 ▶ Typical	stored	energy	1%	of	pump

puMp chaMBErS

MA series PUMP cHAMbers for Nd:YAg AcTive eleMeNTs
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10
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5

Flash Lamp

Nd: YAG Rod

Mounting holes

Flash Lamp

Water Output Water Input

190 / 220

4Ma25-58 / 4Ma25-90

Four lamp version of pump chamber for 40 × 300 rod size 
(type Ma40-4).

Ma series pump chambers for nd:Glass rods are presented in table 
below. customized versions can vary in rod sizes and quantity of 
flash lamps. pS5140 series power supplies are recommended for 
driving.

sPecificATioNs

Parameter MA4���0-6 MA60-10
rod size (diameter × length) 40×300 mm 60×300 mm
type of flashlamp (bore × gap length) 16×250 mm
Quantity of flashlamps 6 10
recommended pumping energy (all lamps) 13000 J 22000 J
Beam height 180 mm
Footprint size (including cable connections) 180×550 mm
chamber height (including mounting pad) 255 mm 265 mm

puMp chaMBErS

MA series PUMP cHAMbers for HigH eNergY glAss AMPlifiers
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tk2 and kk1 is high temperature 
set (up to 200 °c) consisting of 
thermocontroller tk2 and crystal 
oven kk1. tk2 has two independent 
outputs and can control two kk1-30 
ovens simultaneously. Controller is 
equipped by lan and uSB computer 
control interfaces.

sPecificATioNs

Model Tk2 + kk1-30 Tk2 + kk1-50 
Quantity of ovens possible  
to connect to one controller tk2 2 1 

temperature tuning range rt-200 °c
Maximum crystals dimensions 12×12×30 mm 12×12×50 mm
temperature tuning step 0.05 °c
accuracy ± 0.5 °c
long-term stability ± 0.05 °c
Control interfaces lan, uSB
Mains 90 – 264 v, 47 – 63 hz
power consumption < 50 w
Oven dimensions, Dia×D Ø52×52 mm Ø52×72 mm

Specifications	are	subject	to	changes	without	advance	notice.

Oven kk1 outline drawing

adapter h1 for kk1 mounting on tilt stage
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Ovens for nonlinear crystals

TeMPerATUre coNTroller Tk2 wiTH oveN kk1 

laSEr ElEctrOnicS

170

17
0

75

temperature controller tk2 
outline drawing

the nonlinear crystal is mounted into adapter before insertion into oven kk1. 
Such design facilitates handling and replacement of the crystal. the non-
linear crystal can be sealed with fused silica windows in order to provide extra 
protection. the standard adapters are 30 and 50 mm length with apertures 
of 3×3, 4×4, 5×5, 6×6 mm … 12x12 mm size. Oven is delivered with one, 
customer’s specific size of adapter. adapters for different sizes can by ordered 
separately. 

separately you can purchase adapter for kk1 mounting on tilt stage. 
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tk8 is compact oven with built-in 
thermocontroller for nonlinears 
crystals to keep them at stabilized 
temperature in range 30…80 °c. 
the crystals with aperture up to 
15×15 mm and length up to 20 mm 
can be mounted. tk8l and tk8Xl 
ovens are designed for crystal length 
up to 30 mm and 50 mm accordingly.

Each oven is made exactly for specific 
crystal aperture size, so it cannot be 
used for different size crystals.

Crystal oven can be used in two ways. 
First one is autonomic operation. this 
case temperature is preset in advance 
and stored in internal controller. 

sPecificATioNs

Model Tk8 Tk8l Tk8xl 
Maximum crystals dimensions 15×15×20 mm 15×15×30 mm 15×15×50 mm 
temperature range 30 – 80 °c
temperature stability ± 0.2 °c
power consumption <6 w <6 w <9 w
Control interface CaN
Crystal center position above pad 16 mm
Dimensions, w×h×D 48×44×26 mm 48×44×36 mm 48×44×56 mm

Specifications	are	subject	to	changes	without	advance	notice.

there is enough to connect Dc power 
12…24 v to keep crystal at preset 
temperature. lED indicator on top of 
oven shows that crystal temperature 
is reached preset value. temperature 
setting can factory preset or customer 
can set it himself using can-uSB 
converter (sold separately) and 
canBrowser software. 

another way of operation gives 
possibility change crystal temperature 
any time as needed using CaN 
interface. 

On request we can manufacture 
ovens for crystals with aperture up to 
60×60 mm or even larger.

NoNliNeAr crYsTAls oveN Tk8

OvEnS FOr nOnlinEar crYStalS

tk8 dimensions

44

48

26
44

48

36

TK8

TK9

Full family of tk8 crystal 
ovens
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tk9 is compact oven with built-in 
thermocontroller for nonlinears 
crystals to keep them at stabilized 
temperature in range 30…80 °c. 
the crystals with aperture up to 
12×12 mm and length up to 15 mm 
can be mounted. tk9l oven is 
designed for crystal length up to 
30 mm. 

crystal oven is equipped with crystal 
adapters (holders), similar design as 
kk1, that can be easy replaceable for 
different crystal size. Crystal adapters 
can be ordered separately.

Crystal oven can be used in two ways. 
First one is autonomic operation. this 
case temperature is preset in advance 
and stored in internal controller. 
there is enough to connect Dc power 
12…24 v to keep crystal at preset 
temperature. lED indicator on top of 
oven shows that crystal temperature 
is reached preset value. temperature 
setting can factory preset or customer 
can set it himself using can-uSB 
converter (sold separately) and 
canBrowser software. 

another way of operation gives 
possibility change crystal temperature 
any time as needed using CaN 
interface. 

tk9 dimensions

sPecificATioNs

Model Tk9 Tk9l 
Maximum crystals dimensions 12×12×15 mm 12×12×30 mm
temperature range 30 – 80 °c
temperature stability ± 0.2 °c
power consumption <6 w <9 w
Control interface CaN
Crystal center position above pad 23 mm
Dimensions, w×h×D 48×50×36 mm 48×50×56 mm

Specifications	are	subject	to	changes	without	advance	notice.

Mount for fine tuning of tk8 
or tk9 crystal ovens angle.  
the tuning range is ± 2.5°.

OvEnS FOr nOnlinEar crYStalS

NoNliNeAr crYsTAls oveN Tk9

MoUNT for crYsTAls oveNs

48

50
36
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Delivery products are made and dispatched within agreed 
term. In most common cases shipping charges 
are prepaid and added as a separate item to your 
invoice. 

Ordering Orders may be placed by mail, fax or e-mail.  
all orders are object of General Sales conditions, 
which can be found on www.ekspla.com. 
Mail orders should be sent to:

 EkSpla, uaB
 Savanoriu av. 237
 lt-02300 vilnius
 lithuania
 phone: +370 5 264 96 29
 Fax: +370 5 264 18 09
 E-mail: sales@ekspla.com

 Ask for quotation online at www.ekspla.com.

Certicate of Origin all items shown in this catalogue are of lithuanian 
Origin (Eu). certificate of Origin is available under 
request. 

Warranty  all products are guaranteed to be free from 
defects in material and workmanship.  
the warranty period depends on the product  
and is object of agreement between EkSpla  
and customer. Warranty period can be extended 
by separate agreement. Ekspla does not assume 
liability for unproper installation, labour or 
consequential damages.

Specifations Due to the constant product improvements, 
EkSpla reserves its right to change specifications 
without advance notice.

 For latest information visit www.ekspla.com.

laSEr ElEctrOnicS

Ordering information



iSO9001 certified

Savanorių av. 237
lt-02300 vilnius
lithuania

ph. +370 5 264 96 29
fax +370 5 264 18 09
sales@ekspla.com
www.ekspla.com

Find local distributor at  
www.ekspla.com
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