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Design of Control System for Biochip Printer

LI Xiaoquan,CAI Jinda "

(College of Communication and Art Design, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract; Aiming at the disadvantages of high cost and complex system of current force-free drag control methods, a

force-free control method based on speed loop compensation, which is suitable for drag demonstration of small

mechanical arms, was proposed. Based on the linear relationship between the excitation current of the servo motor and

the torque, the current detection was used to replace the complex torque sensor, and the feasibility of this alternative was

verified by experiments. An experimental method for simulating a single-joint motor that is dragged by a human hand was

designed , and the controlled variable method was used to study the relationship between the joint motor speed and the

excitation current under external force. The experimental results show that when the external force is constant, there is a

speed to minimize the excitation current value, which corresponds to the minimum drag force. The feasibility of force-

free control method based on the speed loop is verified and a new idea for force-free control is provided.
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Figure 1 Mechanical structure of biochip printer
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Figure 2 Biochip level structure
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Figure 3 Biochip array section expansion diagram
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Figure 4 Schematic diagram of controller

interface module of biochip Printer

ZAGEE W OMAPLI38 il 5 | £ A it AL | A+
i FL LB Bl | Fe L A o B AR P 2 A i e 1
TG B RE A LA I TR A B B S o ik
SISO A AR S LUK (5 S B AL i
Pl A o

3 EHIRFRMEIIT
3.1 RGEWHLEHIRIT

— AR SE R A A RS B EBLPE ) R G B8
JEEAT DIRE 5 0L B AR T A Sk A S AR X-Z fih
TRIE] W RO BAR T s 45 R P R B AT IR
SRR s 368 )RR A T R AL A B 5 X4l i L ATL
PEAT P R RE ARG 5 A7 P M 455 S 7% 5 (99 A B S L B
T M P28 A e 0 S EALALREE ThRE . ZRa LA L

AT RE , TR BT BB R U S P o

PC_EAz#L

LAN

DSP#% STSLINK ARMAZ AL
C6748 ARMB8926EJ-S
(SYS/BIOS) (SYS/BIOS)

|
\ | | |

[ k37 e
B || #s

K] EE#M%%IJH Rt ||RRxw| R m
s || sk || sk || g || pise

S RS A GA
Figure 5 Software control system module
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Figure 6 Software system flow chart
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Figure 8 Touch screen man-machine interface
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