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Development of a laser diode driver based on FPGA

XU Wen-hai, YANG Ming-wei,ZHU Wei, GU Hui-ping
(Department of Mechatronics Engineering, Harbin Institute of Technology , Harbin 150001, China )

Abstract : A new continue wave laser diode driver,which integrates FPGA technique, with high quali-
ty single-chip microcomputer (SCM) HD64F7045 as the controlling center is presented. In the LD con-
troller module, the use of negative feedback technique could stabilize the drive current (J;), the optical
output power (P,) and the forward voltage (Vi) respectively with high stability.The complete laser diode
protection is provided by means of independent current limit and power limit settings, output off shorting
circuits, and a slow turn on sequence. In the temperature controller module, the temperature could be
controlled precisely with PI control method and the thought of integral separation. Results show that for-
ward current stability can attain 10~ degree, and temperature stability can attain +0.01 TC.
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Fig.1 Block diagram of LD driver
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Tab.1 Data of forward current stability

Component /mA 2 20 200 2000
Maximum error 0.000007 0.00008 0.0007 0.002
Relative error 0.0007 0.0008 0.0007 0.0002

A ENBFIAEAENEREBHEY
ERQTEMNEZEENBEEREE, EZHA
13.08 CH} , 2+ H17E 0.15.25 .45 CT# 47 7 120 min B
REHRE, EREW BEHM FL0.01 T, HB#E
HER, BHEERT,

2.2 HBELE®

LZEESSHZ OO N AP BREFERN LT E
BHRHTTHR, SRNEX2 R,

K2 58FAW6]T M REEEEENLE
Tab.2 Comparison with the driver

in reference[6]

Specifications Driver in Ref.[6] Driver in the paper
. ACC APC,
Drive mode ACC .APC \AVC AVC . AMC
2 mA.20 mA .
2 A
Current range 200 Am 2 A
Forward current stability 107 10
Temperature stability +0.1T +0.01T
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