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Multi-Level Power Laser Writing Control Method for Multi-Level
Mastering System

FAN Xiao-dong, LU Ti-jun, XU Duan-yi, QIAN Kun, QI Guo-sheng, HU hua

(Department of Precision Instruments and Mechanics, Tsinghua University, Beijing 100084, China)

Abstract A multi-level power laser writing control method based on industry standard architecture (ISA) bus interface and
complex programmable logic device (CPLD) technique for multi-level mastering system is described in this paper, And the
control circuit has been designed. It communicates with computer with ISA interface, uses CPLD as processor, and controls
the laser power by power feed back with photoelectric detector, It can control the writing power and writing time
simultaneously, then the photo-sensitive material doped on the master disc can be exposed with several kinds of level power,
at the same time, the writing time of the laser can be adjusted by pulse modulation, thus multi-level mastering is achieved,
It has been applied in multi-level mastering system, which has a good compatibility to the different types of laser diodes.
The experiment result shows that the control circuit can realize eight-level laser writing at least with the writing time
adjusted (minimal 125 ns), and 8-level signal with higher stability (instability <1%) is achieved in photochromism
material disc.
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Fig.1 Optical path for multi-level mastering
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Fig. 2 Block diagram for multi-level power laser writing control system
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Fig. 3 Optical output power versus working current
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Fig. 4 Principle of driving circuit

Ji REREBOEEEE D, LDA R OLE HK,
LDC 2 #'t 4% B B 5 power 2 3 Ot 25 it iy v U85
PDA il PDC /331 £ 2 22 #R I A5 5 1 TE AR A7 5
PC-Pulse[ 1 |~PC-Pulse[ 4 |0 & #LI il B 2= 6] 4
R AR S R A O B T R Bk 5 S, B
A AR B RUR A

IR Bl R B Ay b DA R K B S5 L BT DAARAIE
Bt TAERBEERL TR, BH R AT AR
HLBH R, Bk B 2SRRI 2 M RS AL A L R
55 . REE D, Mt ENZHER/NEERY =
BB Q WIH TR /N, I Wi GBS =R Q 9
BREZEFOLA. T RGHEEE R, MEH R 1
BEL{EL 5 75380 10 SO 2% I B TR /ME 5 BOGAS BUE -
TRAH R, B O A T 0, HROLH B R
W R T I8 1 R O P SO AR T B s TR

RT REIERTE N, KA E I REN &
BEAT DA M, RN A% KA W AE S TR, A R
HESHE 4 FinBiiES H% PDA fMBI#% PDC
MR, BT HHETREBCRAB., B 5 HL
RS REMGEBE Y., Ef PD 5508 REN
#n IEARAH 52, A0 B 20 R BRI A% AR e . R 2
MIThRAE 5 200 SR 4 SO 70 H Ui O Bk 17 I 45 i
Z PDA 1 PDC, % th 24 —fH#i I .

WA

Ry

R
%—ow PDC
R, i

B 5 hEFESREMA B BE

Fig. 5 Power signal gathering and processing circuit
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Fig. 6 Waveform of eight-level writing with different

writing time
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Fig. 7 Results of 8-level static experiment
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