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I NTRODUCTI ON: The AVF cyc lotron  o f Research Center fo r Nuclear Physics (RCNP) is c o n t ro l1ed e ith e r  by
manua1 operator console w ith  d ig i t a l  se tt in gs  o f opera tion  parameters or by a computer. I n i t i a l l y  con tro ls  
o f many devices are performed manua11y , but computer is  part 1y used to monitor and d is p la y  cyc lo tron  
s ta tu s , log and d is p la y  op e ra t io n a1 h is to ry  and preset o pe ra t io na l parameters.

Stepping motor actuated potentiometers are used fo r  s e tt in g  o f a l 1 power s u p p li-DIGITAL CONTROL SYSTEM: _
es. Stepping motors are a lso  used to d r iv e  ion source , pu11e r , phase si i t s ,  de f le c to rs  and beam probes .
There is a 128-word core memory 1n a d ig i ta l contro l system , and prev ious va lues o f s e tt in g  parameters are 
stored in the memory• This system cons ists o f e ig h t blocks and each b lock has 16 devices driven  by stepp ing 
motors e I f  one device in a b lock is se lec ted , the content o f the corresponding memory address is  loaded to 
a counter which is  used to count number o f pulses fo r  stepp ing motor. A fte r s e tt in g  the number o f pu1ses
to the re g is te r  by computer， the stepp ing motor is d r iven  u n t i1 the content o f the counter gets equa1 to
that o f the r e g is t e r . Each b lock has a re g is te r  and a counter fo r  stepp ing motor d r iv e , and can d r iv e  each 
stepp ing motor independent1y • E ight stepp ing motors are dr i ven s im u ltaneous ly， and 128 devices are c o n t ro l- 
led by th is  system. In the case o f manua1 operator console thumbwheel switches are used instead o f reg is-  
te r s • When an operator se lects one device by pushbutton , the counter is  connected to the thumbwheel sw itch 
and the devi ce can be contro l led m anua lly •

COMPUTERS: The contro l computer is  PDP 11/kO• 11 cons Is ts  o f 32 k words o f core memory, a ty p e w r ite r ,
three 2 .4" M byte c a rtr id g e  d is k  u n it s , a h igh  speed paper tape reader and puncher , a 17 ~ in . re fresh  type 
graph ic  d is p la y  w ith  a l ig h t  pen , and a 19-i n . storage-tube type g raph ic  d i sp lay w ith  a hard copy u n it .
PDP 11 AO is  connected to a host computer TOSBAC 5600/120 . It  has 128 k word memory, a card reade r» a 1 ine 
p r in t e r , two 100 M byte d is k  un its  and two magnetic tape u n it s .

CYCLOTRON 1NTERFACE: The 1inkage from the computer PDP 11/40 to the cyc lo tron  contro l system is  through
two general device in te rfaces  (DR11-C) and subsequent decoders , r e g is te rs , m u lt ip le xe rs  and ADC1s . The 
in te rface  DR11~C has a contro l status r e g is te r , an output b u ffe r r e g is te r , and an input b u ffe r  r e g is te r .
The computer w rite s  4-b it command， which s p e c if ie s  the type o f o p e ra t io n , and 12-bit output data or address 
o f devices in cyc lo tron to the output b u ffe r r e g is t e r , and con tro ls  the device or reads corresponding data 
and status from the input b u ffe r  r e g is t e r • Contact c losure  output s ig n a ls  (up to 256) are used fo r  the 
operations o f power s u p p lie s . They are used to se lect power supply p o la r it ie s  and to sw itch on them.
Contact sensor Input s ig n a ls  (up to 7^8) are used to monitor the ope ra t iona l status o f the dev ices . High 
re so lu t io n  ana log data (up to 16) are ADC read ings acqu ired from the main f ie ld  o f cyc lo tron  magnet, dee 
vo ltage  and d e f le c to r  vo lta ge s . Medium re so lu t io n  ana log data (up to 128) are a ls o  ADC read ings from co11 
cu rren ts , power supply vo ltages and cu rren ts , and beam cu rren ts . For the s e tt in g  o f the frequency synthe- 
s iz e r  which d r ives  the RF system a 32-b it output re g is te r  is  used •

SOFTWARE: A d isk-o r ien ted  foreground-background monitor o f RT-11 (a Real Time monitor) is  used fo r  the
cyc lotron c o n t ro l • The FORTRAN language is  used fo r  the i n i t i a l  program development, but i t  is  d e s ira b le  
to use assembler language to save memory and execution tim e . By us ing an 8 by 2 pushbutton m atr ix  in  console 
box any one o f 64 programs may be selected a fte r  some m od if ic a t io n s  o f m on ito r。 A 1ib ra ry  o f operat ion 
parameters fo r  va rious ions and energ ies w i l l  be kept on the d is k . Before start-up the operator w i11 
se lect a set o f parameters from the 1ib ra ry , or the operator may enter parameters such as ion and energy .
The lo gg in g  program w i l l  w r Ite  the data on a d is k  f i l e  and send them to TOSBAC 5600/120 . For d e ta ile d  
beam o rb i t a n a ly s is  TOSBAC 5600/120 w i11 be used on 1ine from PDP 11/40.

STATUS OF THE CONTROL SYSTEM: The computer and acce le rato r in te rfa c e  have been in s ta l le d  before th is
s p r in g . Trim col 1s are operated us ing the computer c o n t ro l • Many devices are now under manual c o n t ro l , and 
they are in the stage o f program development and operat Iona 1 tests o f computer c o n t ro ls •
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