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Design of an ASIC for the driving and receiving part of dual-

wavelength laser fuze

Ji Yafei, Zhao Baiqin, Luo Daxin
(Institute of Semiconductor, Chinese Academy of Sciences, Beijing 100083, China)

Abstract: Dual-wavelength laser fuse has significant value in the anti-interference of frog and aerosols.
In order to decrease the size of the fuze, guarantee the adequacy of the inner space of the missile and
optimize the performance of all the system, an ASIC chip for the dual-wavelength laser fuse based on
BCD technology was proposed. First, the structure and working principles of the dual-wavelength laser
fuse were presented in detail. Then, the design strategy of the chip was deduced and the simulation result
of the sub-circuits of the chip was proposed afterwards. The chip is fabricated with a 0.25 pm BCD
process. Used in driving the dual-wavelength lasers, when the supply voltage of the chip is 5V and the
supply voltage of the branch of the circuits with lasers is 27 V, the peak power of infrared laser reaches
above 30 W, and the peak power of violet laser reaches above 25 W. The pulse width is adjustable in a
range of 50—500 ns. The repetition frequency is adjustable in a range of 1-100 kHz. The time window is
adjustable at a range of 1-100 ws. The echo signals are separated at the receiving end. Replacing the role
of the 4 chips, the dual-wavelength laser fuse ASIC can simplify the structure of the system and
optimizes the function of the fuze.
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Fig.1 Working principle of dual-wavelength laser fuze
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Tab.1 Chips of the multi-chip system

Chips of multi-chip Corresponding

Function
system structure
ICM7555(PHILIPS)  Providing clk signal Multivibrator
TPS2812/TPS2813 Buffer & schmitt
Driving MOSFET diier & sehmt
(TD) trigger
Receivi h
CD4066B (TT) ecenfmg eeho Transmission gate
signal
Providi ind
CD14538B(TI) roVICINg WINAOW yfonostable trigger
signal
CSD17571Q2(TI) MOSFET Cannot be integrated
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Fig.3 Structure of the system
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Tab.2 Design index

The driving circuit

Frequency
Index of one channel 10 kHz(adjustable)

Index of the two channels

Pulse width
80—-200 ns(adjustable)

Time between the two channels

Peak current

>0.3A

Rising and falling edge
<20%
1/2 period

Receiving circuit

Window time
VDD

1-10 ps(adjustable)
5V
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Fig.4 Circuit of square-wave oscillator
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Fig.5 Simulation result of square-wave oscillator

R TR AR A ik 2 A T A — A ik e 0 T
FEIE DI RS, HERH BRI 6 PR

VDD

Output

Pl 6 S A i s i B R

Fig.6 Circuit of monostable trigger
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Fig.7 Simulation result of the monostable trigger
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