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A drive systemJor a microprocessor based ernbroicley 
machine has been developed Jor domestic appliccttion. 
The system cor~trols two stepper motors to produce the 
embroidery patterns. The system is designed for ease 
of handling by the user as well as jlexibilily in choosing 
the pattern. Therefore. it is interj~ced to a keypcid cmd 
an LCD. A software has been developed lo create the 
pattemJor the alphabet "L" and " V .  An experinwnt LUCIS 

also camed out to determine the resolution of the pat- 
tern. 

1. INTRODUCTION 

Creating a well designed, uniform and beautif~illy 
finished embroidery pattern has traditionally been the 
exclusive job of a slul lf~~l  person. The normal sewing 
machine, even one specially designed for embroidery, 
simulates the movement in one direction only. 'l'he 
user has to move the frame on which the cloth is fas- 
tened, or a special knob dn the latter models, to get 
the required pattern. Apart from the skill required. the 
process also requires a lot of time especially in produ- 
cing complicated patterns. To overcome these set- 
backs, automated embroidery machines have been in 
use for some time for commercial purposes, but tar- 
getted mainly for mass production of embroidered pro- 
ducts. These machiries are mostly loo expensive Tor 
the domestic users. Therefore, a low-cost machine ha- 
ving similar features should be a handy and useful to- 
ol for the non-commercial users. 

The objective of the s t ~ ~ d y  is to accomplish the re- 
quired embroidery pattern using a low-cost micropro- 
cessor based control unit. The embroidery machine is 
interfaced lo a CPU, an  Intel 8088 microprocessor, its 
supporting devices and input/output devices all built 
on a programmable motherboard. It incorporates 8 pa- 

irs of clriver for lhe two stepper motors attadled to the 
x-p table. 'She clesign of a rigid, precise and vibration- 
less x-y table w i lho~~ t  the high price tag a s  in the mar- 
liel.. is also incl uclecl in this slucly which involves per- 
so~lnels Ti-on1 bolh the elecirical and 111ec:hanical engi- 
neering clepni-lments of the Un~versily of Malaya. 

Figure 1 .Owl-all Layout or  ~ h c  Systcrn 

Sekil 1. Sistcrnin gcncl cliziligi 

2. HARDWARE SETUP 
Figure 1 shows the overall layout of the system. 

l'he Intel 8088, chosen for its versalility. controls all- 
the read or write operation ancl can operale either in 
nlinim~up or nmximunl mode. 'Sherefore the system 
can always be expnnclecl to inclucle more than one pro- 
cessor when ~ L I L  in maximum nlocle, The system sofl- 
ware ns well a s  the pattern programs a!-e held in lhe 
32K EPROM. 'Iho prograrnmalde peripheral inlerface 
(PPI) lCs, 8255, are usecl in the projec:t. PPI#l is used 
to send and receive clata from the LCD whilst IJI)I#2 is 
used to conlrol the ~novement of the motors. A 8279 
IC is ~ ~ s e c l  to interface a 4x4 matrix lceyboard a s  il can 
perform the three tasks needed Tor controlling a key- 
board. I11 orcler lo view instructions to be followecl a s  
well a s  the pattern to be embroiderecl on the cloth, a 
high contrast. large viewing angle LCD module with 
I~uilt-in MOS clriver and controller is used. The cont- 
roller is equipped with an internal character generator 
KOM and a RAM for data display. All display f~~nct ions  
can be controlled by the CPU. 

The stepper   no tors ~lsecl are the Sanyo-Denlri 
Step-Syn 103-7756 nloclel with step angle of 1.8" per 
step and it is a unique type of motor usefd for moving 
things in snlall increments. The Lwo molors, with four 
phases per motor, require eight pairs of d r i~~e r .  Each 
driver, shown in Figure 2, consists of the C945 lran- 
sistor which acts a s  the switching transistor. It suppli- 
es base cun-ent lo the 'SIP120 transistor which is a 
darlington pair responsible for increasing the current 
level fecl lo Lhe motor. Figure 3 shows the circirit cliag- 
ram of the completed hardware setup. 
3. SOFWARE DEVELOPMENT AND PATTERN 

GENERATION 

'fie software of the system was developed using 
the Intel 8086/8088 assembly language. Initially the 




