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Design and Construction of Simmer Circuit in Order to Drive Flash Lamp in
Solid State Laser
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Abstract:

In solid state lasers, the light pumping of the laser rod is done by a flash lamp. In order to drive the flash lamp,
an electrical power supply consisting of four main parts is used, including the capacitor charging power supply,
the trigger circuit, the pulse forming network and the simmer circuit. Using the high voltage output of the
trigger circuit, the xenon gas inside the flash lamp is ionized. After the trigger action, the main task of the
simmer circuit is to generate a low current in order to maintain the ionized state of the flash lamp. Using the
simmer mode increases the life of the flash lamp and also significantly reduces electrical and electromagnetic
interference. In this article, a new simmer circuit is proposed for driving flash lamp in solid state laser. The
presented circuit has been completely designed and then simulated in the PSPICE software environment. After
confirming the correctness of its operation, the proposed circuit has been implemented in a laboratory. Circuit
simulation results and laboratory results are presented and reported in this article.
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TB2 s 5057 yophailyf 6 Claskis
TB2 / TB2 CI (Output pins for soft soldering on elec. cards)

Max. Primary Voltage : 600 V o
Max. Secondary Voltage : 22kV
Max. peak current on primary : 20 A (50 ps) ©
Average Power : 22W é[ TB2 % g ~ TB2 ClI
——
Discharge Capacitor : Min. 0,22 pF | 35 |40 I | 35 | 80
Max. 1 pF
Typ. 047 uF TB2 TB2 CI
Prim. : blue Common (prim.J/sec.) : 1st plug (red mark)
yellow (earth) Prim. : 2nd plug
Sec.: brown (HV) Sec. : red wire (HV)

black (earth)

PQ2625 cu 48 w28 wlaxivn

selr Sl j5d 3 D S5 skt & yar) e S5l @\#@
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PQ Ferrite Core Perspective View

PQ, Ferrite Cores (TDK)

Part W.. We | MLT | MPL W, A, LA A, K, A, *AL
No. grams | grams | cm cm A cm? cm? cm? cm® cm? mh/1K
PQ20/16 74 13.0 44 374 ] 0.765 | 0.620 0474 0.294 | 0.0166 16.9 1617
PQ20F20 104 15.0 4.4 454 | 1.061 | 0620 0.658 0.408 | 0.0230 19.7 1313
PQ26/20 31.0 31.0 5.6 463 | 0508 | 1.190 0.604 0.719 | 0.0611 28.4 2571
PQ26&/25 17.0 36.0 5.7 555 ] 0716 | 1.180 0.845 0.997 | 0.0826 326 2187
PQ3I220 18.9 420 6.6 555 | 0475 | 1.700 0.808 1.374 | 0.1415 363 6
PQ32/30 355 55.0 6.7 746 | 0929 | 1610 1.496 2400 | 02315 469 2142
PQ35/35 59.0 73.0 15 879 | 1126 | 1.960 2.206 4.324 | 0.4520 60.7 2025
PQ40/40 972 95.0 84 ] 1020 | 1.622 | 2010 3.260 6.553 | 0.6272 77.1 1792
PQ50/50 | 1585 | 1950 | 103 | 11.30 | 1.321 | 3280 4332 14.209 | 1.8099 | 1139 2800
# This AL value has been normalized for a permeability of 1K. For a close approximation of AL for other values of permeability,
multiply this AL value by the new permeability in kilo-perm. If the new permeability is 2500, then use 2.5.
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Charge capacitor power supply (CCPS)
Trigger

Pulse forming network (PFN)
Impedance

Series trigger

External trigger

Silicon control rectifier (SCR)
Transformer

Cavity
% Inductance
1 Electromagnetic interference (EMI)
12 Radio-frequency interference (RFI)
Switching
14 Ballast resistor
15 Pseudo simmer
16 lonization
17 Flyback
18 Voltage multiplier
1 Cockcroft-Walton
20 Resonance
2L Half-bridge converter
2 Litz
2 Product of Areas
2 Creepage
% Current prob
% QOsiloscope
27 Tektronix
2 Neodymium yag (Nd:YAG)
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