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1/ 

Each 
self 

a) 

tiue 
test 

1) 
2) 
3) 

1 ) 

2) 

Built in Diagnostics I Fault ruessar;;es. 

the PllC3 stepper ootor control unit is suitched on the control unit carries out a 
procedure which checks the foUoHing: 

System RAB (Random Access l-ielIlory) 
Systeru EPROll (Electrically PrograIill!lable Read Only Heraory) 
I~eyboard is tested for short circuit Keys 

The system RAll is checked in 2 stages 

a) Stage 1 checks if the 1st 256 bytes are operating correctly if not the 
test continues until the pOHer is removed. If this RAll section is OK 
then 

b) Sta~e 2 checks tho remaininl? 5.75K bytes. If an error is detected the 
fauJ.ty IC (inter;rated Circu~t) number is displayed on the VDU (Visual 
Display Uni t) • If' the nAl'~ is OK tes tine; proceeds. 

If The system non is checked to ensure that all nOI-is are functioning correctly. 
an error is detected the pro"ralu version nUlilber together \:i th & list of nOll 
numbers \lith their actual ana correct checksuLls is displayed. If the nOll is OK 
testing proceeds. 

3) prograLl versions 3. 1l.J omlards carry out a Keyboard test to ensure that thel'e are 
__ ~n .... o~short circuit Keys. If a short circuit Key is found its nunber is sho\m on 

the VDU. 

Hote The FlAl·l, ROE and Key nurjJbers ar'e as labelled on the Processor/Keyboard 
printed circuit board issue 2 onuards \o1hich is located behind the front panel. 

Sys ter.1 Fault Diagnosis (Opera tor checks) 

A nUlaber of systen checks way be carried out b" the operator to check that various parts of 
the conplete oachine are functioning. The foliouing checks can only be wade prior to the 
r;achine bein: ZEnOed:-

1) System EPIiOl-i checks 
2) Keyboard tests 
3) Input SiGnals test 
4) HS232 Serial Link test (to be added) 

llOTE - Ec:.ch test is ended by pressin~ the 'RESET' Key. 

1) Systeu EPnOH can be checked by prezsin~ the'S' Key. The: display Hill then show the 
procran version nuuber torrether Hi th a list of nOli nUf.1berS\li th their actual and 
correct checksums uhich should alm.t.ys agree. 

2) If the PHC3 stepper motor control unit is sHi tcned on \lldlst a Key is depressed on the 
l:eybo&rd the control ,·lill do a Keyboard test Hhere the nuwber of each Key depressed is 
displayed. Only one Key should be depressed at once. A faulty Key will result in 
either no Key l1Ulllber being displayed if the Key is open circuited, or the faulty Key 
nu!~ber \lill al\lays be displayed if the I~ej' is short circui ted. 

3) The PHC3 stepper lUotor control unit uses rilany input signals SOLle of \>1hich COLle frOf,l the 
tlachine being controlled. These Signals are arranged as 'ports' having in general 8 
bits. 

The input ports used are:-

a) PC - Datum uarkers, spindle speed sensors and spares 
b) PD - l1achine input suitch signals 
c) PE - Printer Status and control unit' assign' s'·litches 
d) P4A - Axis step and direction signals 
e) Pl.JB - Axis drive fault and overtravel SiGnals 
f) P6 - Optional additional Serial Link (not norl:ially fitted) 
g) pon - llachine control suitches and Cassette unit status 
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c.)PC·- Port C is used for the Datuu Si~nals fro1:1 each of the axes' and for the 
spindle speed sensors (only use on progratlL.lable spindle speed systeus) 

bit a ssir,;nlllents:-
7 6 5 11 3 2 1 . 0 

.LATlIBS: Spindle Spindle Z DatUI:l " Datum SPARE SPARE SPARE SPARE .'\. 

encoder encoder 
200/rev 1/rev 
l=HOLE l=HOLE l=l1ETAL l=I1ETAL 

HILL: Spindle 
encoder 

Z Datuu Y Datum X DatUI&l Spare Spare Spare Spare 

l/rev 
1 =l:etal l=netal 1 =IJetal 1 =l,ietal 

b)l'D - Port D is used for the oachine input sl1itch siGnals 
i bi t assi::;r.uent:-

6 5 ·4 

e)PE -

7 '::! 2 1 0 ..I 

IllPUT 7 IUPUT 6 IllPUT 5 I1JPUT 4 IHPUT 3 IHPUT 2 IllPUT 1 IIIPUT 0 

O=CLOSED O=CLOSED O=CLOSED O=CLOSED O=CLOSED O=CLOSBD O=CLOSED O=CLOSED 
Port E is used for the printer Status signals and for the unit lassi::;-nl s\·litches. 
Il-iPORTAHT:- If the unit assign 3uitches are chanced they Must be set back to their 
ori~inal settinBs at the end of the test or certal.n characteristics of the control 
uni r. \1ill chanee. . 

. bit assiGruJent :-

.. 

7 6 5 II r 3 2 1 0 

pn·IllTER PRINTER SUA SUA SUA SUA SUA SUA 
IAC!{ nusy 6 5 4 3 2 1 
O=ACK 1 = BUSY l=On l=ON =OlJ 1=011 l=On l=OH 

d)P4A - /l;:is step 
control the 

and direction signals. 
stepper !:lotors. 

These signals are used by the control unit to 

bit assiClllllents: -
7 6 5 11 3 2 1 0 

l:th a7r:is 3rd axis 2nd axis 1st axis 4th axis 31'd axis 2nd axis 1st axis 
DIRll: DIRtH DIRtll DIHtll STEP STEP STEP STEP 
l=+VI:: l=+VE l=+VE l=+VE l-STEP l=STEP l=STEP l=STEP 

e)P4D - Axis drive faults and overtravels. llote the axis drive fault SiGnals are only 
active if the stepper tlotor drives are suitched OH. 

bi t assiglU;~ents:-
7 6 

4th axis 
drive 

fault 
1=OK 

3rd axis 
drive 

fault 
l=OK 

5 

2nd axis 
drive 

fault 
1 =OI: 

1 st axis 
drive 

fault 
l=OK 

3 

11th axis 
ovel'l 
travel 

1=OK 

f)P6 Port 6 is used by the optional additional serial linl~. 

2 

3rd axis 
overl 

.. travel 

l=OK 

1 

2nd axis 
over/ 
travel 

l=OK 

o 
1 st &;:is 
over/ 
travel 

l=OK 

- t;)POn Port 0 Read is used for the l-:achine Control snitches and for the digital cassette 
status signals. 

7 

l~achine 
STOP 

1=stop 

6 

AU TO/ 
llAllUAL 

o =Jl.U TO 

5 

START 

O=START 

4 

Ca:::;s 
clear 
leader 

1=CLn 
LDTI 
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Cass 
Data 

3 

O=DATA 

2 

Cass 
present 

O=CASS 
pres 

1 

Cass 
File 
protect 

l=FILB 
Protect 

o 
llachine 
Single 
step 

O=SIUGLE 
S'l'EP 
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lIb) Preliminary Fault Finding 

The follolling SYLlptOlTlS of basic problelas \-lith the control unit are included' as a fault 
findinG aid. Before attecpting to resolve Dore complex problens the user should becoI:le 
faLliliar \lith inforL'lution in the maintenance Iilanual. 

nOTE System pOrler must aluays be rer.loved frou the control unit before 
reI.iovinC/disconnecting or replacing any COToJponents/connectors etc. The control unit way 
be opera ted if necessary \-li th the outer covel' removed but Great care lUUst be taken as 
dan.:;erous hieh voltages are then exposed. . 

SYIIPTOll 

1/Uni t fails to 
function \.11en 
sHi tched 011 

CHECK 

a) I1ain Poyer 011 
b} on sui tch on unit 
rear is au 
c)Fuse Fl on unit 
d)PoHer OK indicator on 
front panel 

e)Check 3 green 
DC pOHer indicatol's 
on po\-ler 
distribution 
boapd. 

1') Rel,Jove interface 
board and PLD 
on po\ .. er 
distribution 

g)I\eplace PLD 
on poneI' 
distribution 
board 

h)Replace Interface 
board and remove 
PLD on interfaCe 
boa.rd 
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l;QnUAL 

on 
i.e. pOller is 
present 
If no display after 
2 Dins rerliove 
pouer, rel10ve 
control unit cover 
and check internal 
connections 

all on 
go to 1K) 

all 3 Green 
indicators on 

all 3 [;reen 
indicators au 

all 3 ,,"!peen 
indicators on 

ABl!OmlAL 

OFF' 
11ai t for 2 
I:iinutes 
a)if no display 
relolove pouer, 
relJove control 
unit cover 
and check all 
internal 
connections. 
b)If display 
cones on replace 
on indicator 

one or more 
off. Check 
relevant fuses 
on pOller 
distribution 
board. 

one or L10re 
off - Replace 
Power Distrib­
ution board 

if +12v 
indicator off 
Replace VDU 
driver board 
at L.H.S. of 
unit. 

if +5v OR 
12VI indicator 
off. neplace 
interface board. 
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SynPTOH CHECK HORl~L ABllORHAL 

j)Replace PLD all 3 treen +5v .indicator 
indica ors 011 OFF- Replace 

Processor/ 
Keyboard 
------

k)Ensure PRORAliI1E 
snitch set to 
gArmAL. Depress Step~er Hotors Stepper Hotors 
Green On s\-litch shou 0 'energise' do not enerBise 
above STOP switch. goto m 

------
l)Press 'ZEnO' I~ey Hachine Doves ft0 to 1-1 

to\-1ards Zero. lothing happens -
Press FROG replace proc-
STOP Key • essor board. 
Checl~ lliring to ------
VDU. neglace VDU 
driver oard at 
L.B.S of unit. 
Replace pnC3-VDU 
board. 
------ ------

m)Check Breen all On one only off-
indicators at louer nelilove p~·ler Check relevant 
L.ll.S. of unit Checl~ Hotor fuse on PCB 

connections X,Y,Z on rear of 
as applicable at drives. 
l'ear of drive Hl off -
on PCB proceed 

I ------
"1 

n)check 2 ~reen both on one or LlOre 
sUP~lt ino1cators off - check 
on C at rear fuses on PCB. 
of drives and supply 

------
p)check ned all OFF one or more 
indicators on 011 - consult 
Drives Drive handbool~ 

Section 5 
------

Unit Dis~lays r.e~ove Outer cover 
nAli ERTIO. and front panel 
uhen s\litched and replace Processor/ 
OU Keyboard 
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SYliPTOU 

Uni t Displays 
XX Keypressed 
when sHitched 
01: 

liachine fails to 
Eove \1he11 
'ZLnO' ppessed 

:iAClllilI: uoves 
uhen zcno is 
pressed but runs 
into Cl. wachine 
liLlit before datum 
is reached 

OT!iE!i FAULTS 

Ui1it ~isplays 
'nOli ERHon' 
uhcn sHitched 
0;1 

CHECK 

ne~ove Outer cover 
and front panel 

HORllAL ABHOftEAL 

and replace respective 
Key on Processor/Keyboard 
OR replace Processor/Keyboard. 

Docs display cbal1J;e \1hen 
ZERO is first pressed 
to 'r,iaci1ine novins 
to datuLi' 

Ensure display indicates 
lianual !iode 

YES 
neMove outer 
cover, check all 
connections, go to 
1;1. 

Display does not 
chan~e proceed. 
on ir error 
wessage displayed 
see error 
uessaces. 

lillI shoun at ilDI not 
top High t of sho\m - check 
VDU. Carryout setting of 

------ J:eyboard test - see pnOGRAIU·lE suitch 
Built in diac;nostics. should be set to 
If 01: peplace UAllUAL. Replace 

Pl'CSS PTIOG. STOP. 
Carryout checks 
detailed in sy::;tei.i 
diasnostics by 
operating pespective 
overtravel s\-Ji tches 
(if fitted) and by 
placin~ a ferrous 
object over each 
datul;l detector in turn. 

Please obtain as 
much relevant infon:;ation 
about the faults as possible 
and obtain ROl~ c!JecksuLIS 
(see 1/ a)? before 
contacting the 
supplier. 

RetilOve Outer cover 
and front panel 
of unit ensure all 
integrated circuits 
are 'plugged in' 
correctly. If fault 
ppesists, replace 
EPROllS. If fault 
perSists TIeplace 
Processor/Keyboard. 

PAGE 6 

processor/keyboard. 3\,i tcb. 

All relevant 
port SiGnals 
should chanGe 
as indicated 
in syster.i 
diacnostics 

Any abnorwal­
ities should 
be corrected 
by 
a) checl;ing the 
systerli \-liring 
b)ReplaciIl[; the 
defective 
cOwponent 
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1.d) Basic Operation of Control Unit 

The PIIC3 Control Unit consists of a number of elements housed ill a purpose built 
capinet. The eleIilents are sho\1O in the Block diaararu of the control unit. 

Hain poneI' either at 220/240vac 50/60hz or at 110/120vac 50/60hz sincle phase is fed to 
the power distribution board then via the rear panel [jounted 'OIl' s\ll.tch and fuse to 
the pOl-leI' supply cO[lponents \-lich cenerate DC poneI' for the system. 

If the rear panel s\litch is OH pouer is supplied via the lo~ic transforliler to the +5, 
+12, 12VI and -8 volt supplies uhio11 pouer the COlilputer secdon and the VDU. 

The +5 +12 and 12VI supplies each have an indicator and a fuse. The +5, 12VI and 
-8volt supplies supply the computer section. The 12volt supply supplies theVDU unit. 

The computer section cOL'lprises the interface board, the processor/keyboard, the PHC3 
VDU board, the cassette unit and the proz;rariiIile control snitches. 

The processor/keyboard consists of a 3 bit microprocessor, associated EPROll and RAIl 
tor,ether with control lo~ic, and a 61 character keyboard. The processor/keyboard 
controls all functions and characteristics of the control unit enabling procraoes 
defining the components to be produced to be loaded into its I.iemory then edl. ted/stored 
as desired and executed sequentially one instruction at a tilae as required. The 
;;rrocessor/keyboard also providcs all uessages to be displayed on the integral VDU which 
l.~ driven by the VDU drive board via the PllC3 VDU boal~d. The PllC3 VDU board genera tes 
the display on the VDU and the display in updated/changed as required by the 
processor/keyboard. 

TIle interface board contains all the POnTS, up to 1: axes of control electronics, up to 
(3 illput s\-1itch Iuonitoring, datuu detector monitors, a 8in;;le analoLue output channel, 
an optional additional nS232 serial port, and a parallel printer port. Optical 
isolators are fitted to all machine input and output Signals to llIiniDize any adverse 
effects fron electrical interferance. 

Po'.-rer to the stepper r,jotor drive sy~tela is supplied via the front panel mounted STOP 
and OH sHitches, to thc drive transfoF.:Jer. The drive tran:.fol'1Jer and associated 
COI'lponcnts provides +24vol ts and +55vol ts DC to pOlier the drive uni ts Hhich in turn 
p01-!er the stepper Il<?tor~~ The drives ~re h~eh p~rforuance bopol<;tr chopper types, CD20 
!;joaels t,;encrally be~nG 1 ~ tted. The dl'l.ves nave ~nterl1al protcct1on and fault 
L1onitor~ng circuiting. (For more details consult the DIGIPLAli CD20 instruction 
Lio:::.nual). 

The control syste~ is connected to the t"lachine by the system connections \111ich are 
cenerally r:lade throul!;h the centre of the uaohine arl.l upon l:11ich the control unit is 
hlounted. 
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1/ e) Basic Operation of printed circuit boards. 

Power Distribution Board. 

The power distribution board contains the latching drives uains l'elay. the lOGic pO'Y'er li:ains 
filter, the +12volt, +5volt, +12volt isolated and -8volt supplies. 

Sin"le phase 110-120vac or 220-240vac 50/60hz is supplied to the ~le3 control unit via the 
Slri tch and wains fuse Fl I.iounted on the rear panel. Bain pouer is then tai~en to the front 
panel Daunted STOP suitch. OIl s\-dtch and on indicator and also to the lilains filter \;11ich 
fil ters the uains supply to the loe;ic transforuer pOt-lers supplies. 
The logic transfort,ler supplies pO.ler for the follOtY'ing supplies:-
a) The +12volt 2 amp supply \Jhich pOt-lers the VDU drive board and enT. . 
b) The +5volt 2.5ar.1p supply uhich pOllers the interface, PlIC3 VDU and Processor/keyboard 

printed circuit boards. 
c) The 12 volts 1 a.up isolated supply \:hicl1 po.:ers optial isolators for the overtravel 

~\litches. the input s,·,itches, l,lachine datul.1 detectors and relays and also the rela¥ drive:.>. 
d} ThE: lou current -8volt supply Hhich is used as a nc~ative sUfJ!Jly for the RS23~ serial 

link __ . 
l!ote: Tl1l'ce ~reen indica.tors on supplies a} ,b}, and c) indicate if the supply is Ot. 

The le:.tchin:::; llains relay latches the stepper u10tor drive syster:i mains pOHer after the OIl 
suitch on the front panel is pressed. ThE: front panel pOller 011 indicator is poi-lercd via a 
diode D1 and resistor H1 frm.l a 11 Ovac sU[Jply fron the lOGic tranSfOI'liier. 
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Tnterface noard. 

The interface board contains the axis liloveucht control electronics, overtravel and stepper 
potor drive fault 1";\Oni toring electronics, spindle speed control logic (consistin:; of an 
anal05ue voltaGe), an nS232 port, auxilliary relays, datuB detector laonitorinG, input suitch 
liJoni torint;, printer control and assign s\li tches. 

The nuuerous facilities of the control unit are arranced as a series of ports. The ports 
used are:-

Port 
o 
2 
3 
4A 
lID 
4C 
4D 
5 

6 
7 
S 
9 
A 
n 
C 
D 
E 
F 

Function 
KH3701 Continuos Path Controller 
Prosrumuable timer 1 
Pr-ocrannable ti::ler 2 
Axis step/direction Lioni toPin;; sil!nals 
Axis overtravel ana dr-ive fau.lt dc;nals 
Axis aclmm·!led;::;e niGnals and reset si:.;mlls 
Axis boost and dir-ection control signals 
E~ables the auxiliary &nd spindle speed control functions to 
oPerate 
Optional nS232 link 
Extension board 1 (option) 
Auxiliary 1-6 control 
Auxiliary 9-16 control 
Spindle speed control (Analou~e output) 
Printel~ Data 
DatuLl Detector and spare monitor sienals 
Input suitch 1.ionitor signals 
Unit ansign suitch and printer status Signals 
E:.::tension boapd 2 (option) 

A complete list of the port si~nals is included at 1/ k). 
All [Jachi1l8 control and Iloni tori.ng 3i;:;na13 are fed via optical isolators thus bl'eai:in.; any 
direct clcctPical link bet\!cen the uacliine and control unit. 

Contpol of the XY axes is provided by the pl~ocrar:J1ilable tir;leps (llhich control li10VeDel.t 
speed) and the ~13701 2 axes continuous p&th controller (which controls the XY axis 
I.iOVerJCl,t direction). 

Th~ Z and 4th axis controller is provided usin;: the procracltlable tir:Jcrs. lJover;ient of any 
axis is inhibited if that axis has an cvcrtravel condition in the direction in \lhich 
1,tOver::er:t is atteLJpted or if that axis has a drive fault. !Jove!;}cnt pulses produced by tile 
I:!i3701 r::.re IIsf.lOothed" by IC30 \-1111ch is CGnerally used as a divide by 4 cleu.ent (dependaut 
on board linking). IC' s 15 and 17 are used to provide a wove~,jent pulse of apppox 25 
),liCrO-5ec8 to be cOlnpatible \-lith the stepper !.lotor drive unit. 

VF.1 anc VH2 (if fitted) set the maximur:: speed of moveuents. 
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Axis l:IOVewent is IiJoni tored by the control unit enabling the precise position of the machine 
to be found. Each IiJoveuent step together "lith its direction is Monitored by the processor 
via POnTS 4A and 4C. Port 4D is used to control the ruover:;ent direction of the Z and 4th 
axis and also sets the a~ds t boosts' llhich are generally used to increase the po\-lep fed by 
the stepper motor drive to the stepper Motor during l";;otor accelerations. 

Axis overtravel signals provided by optional lUachine mounted snitches ape fed via optical 
isolatol's to the axis overtravel lo~ic uhich monitors the oV61'travel s\-litches dependant on 
the direction of machine tJover:lent required. The resultant signals are used to 
enable/disable the output step signals to the relevant axes and the signals are also talcen 
to port 4D. 

The stepper motor drives fitted provide a fault signal if a drive/r,jotor fault is detected. 
The fault signals are fed via optical isolators to also enable/disable the output step 
siGnals to the reteuant a}~es and to POR'!' 4D enabling the processor to L)oni tor the signals. 

The data bus buffering/control and port decodin!£ provide the necessary siGnals to enable 
the other cOlJponents on the interface board to Iunction correctly. 

The spindle speed control is accorJplished by PORT A, optical isolators IC59 to IC62, IC64 a 
1011 pO\ler dir"ital to analouge convertor and IC's 63, 65 lou pouer Op-CU:ips. IC's 59 to 65 
are pO\lcl'ed by the supply provided by the spindle speed control unit \'lhich is external to 
the PllC3 controller, a 10 to 12v DC supply of typically 2Lilliamps beinG required. VR3 
enables the output signal 011 PLH pin 3 to be set. (This control is factory set to provide 
thE: rE:C: uired maxilllUID spE:ed \-then the control is demandi 11[; waxiruUliJ speed.) 

The optional additional nS232 Serial Link uses an 8251 Serial Controller. 

Ports 8 and 9 are used to control relays via optical isolators and hieh current relay 
driver circuits. Relays 1 to 10 and 111 to 15 arc conventional relays capable of s\litchill~ 
1aLlp. TIelays 11 to 13 are Solid State Belays \'lhich can s\iitchilF' only AC current up to 1 
aup and .. re ideally suitched to suitching pOller to inductive loads because these relc.ys are 
zero voltase sHitches. 

Both the spindle speed contr'ol and auxiliary control haVe the added protection of only 
functionin2; if the processor has accessed Port 5 after initial pouer up. At PO\1€:P up ICI 
pt2 is reset relnoving the output enable from PonTS 6,9 and A thus disablinG therJ. The 
outputs are enabled \1hen the processor accesses POnT 5 and sets IC1 drivinG the o/p Ol! 
si[;no.l 10\-1. 

Da tuu detector si~nals are derived from. a proxir.lity detector equivilant to the TUi:CK Di 1 
GOL YO. The proxH'li ty detectors are tho inductive type. Eben no uetal is detected the 
detector stops oscillatinG and acts as a high resistance. ~hen ectal is detected the 
detector acts as D. 10\1 resistance. The detectors are pOHered by apllrox 8volts frau the 
PJ;C3 control unit. 

Si{;?nals frOIl the detectors are fed via transistor CJilplifiers then via optical isolators to 
POHT D. 

Printer data is fed via PORT B to the printer connector on the rear of the control unit. 
The printer- strobe Signal is produced by PORT ljD bit lI. Printer status is nonitored b~' 
POnT E uhich is connectE:d to the printer- BUSY and ACK siGnals. PORT E is also used by the 
6 control asign S\!i tches lihich are used to select certain facilities of the control unit. 
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processor / Keyboard. 

The Processor/keyboard controls all PHC functions i.e. data input and display; machine 
status uonitoring and displa.y, machine positioning/control and cassette unit control. 

At the heart of the processor board is an 60[\5 8 bit lilicroprocessor. The microprocessor 
sequentially obeys instructions contained in the Electrically PI'o[,;ra.wlflable Read Only l-1er:lory 
(EPRom. These instructions which are put into the EPR011's during 1.lanufacture are stored 
in a coded form. The instructions characterize and control all of the operations uhich the 
control unit is capable of. 

TIandol.l Access lieLlory (RAll) is read/uri te meillory, this is used to store both data required 
Ly the EPilOl-: progral.tL1e and also positioninG, spindle control, au~~illiary and input section 
infol~iJ<:.:tion • 

The casset to contl'ol ports control the st.orage and retrieval of data to/ froLl the inte6ral 
diCita1 cassette unit. 

The Pl'O";l'c.l.iiLlC control suitch port enables the settinJ;s of the pl'ograrulilc control suitciles to 
be Bcni tOl'ed. 

The pr'ucessor/keyboard also includes a 61 character l;:eyboard 1-1hioh is Iiloni tored by the 8085 
lilicroprocessor via the l{eyboard ports. The keyboard is uultiplexed by the output port P2\J 
and keypressed data is read by the input port P1R. 

The 80(;5 r.iicroprocessor COl.llilUnicates \1i th the PHC3 VDU board via connector C and \Ii th the 
InTERFACiZ board via connector D. 

All control signals, address, data and restart Signals are buffered. 
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Basic Operation of PHC3 VDU Board 

The PUC3 VDU board gene~ates the composite video signals to produce the VDU display. 

TIle Pl~C3 VDU board consists of address, control and data bus buffers/decoders, a character 
4enerator/data interface, page memory, extended character generator meuory and buffer 
aecoders, ~ video interface and display clock, and a video driver. 

Characters to be displayed tOGether with their attributes e.g. reverse video, are stored in 
page ItlCt;iory uhich stores 25 rous of 40 characters. The wemory is arran~ed to be 1K x 16 
bits. The video display is generated by the display clock and video interface which accesses 
sequential locations of paGe memory to deterliline l-lhich character is to be displayed together 
\dth its attributes. Data determining the fornation of each character is obtained by the 
video interface either froLl the character generator or from the extended character Generator 
meuory dependant upon a character definition attribute bit. 

Characters to be displayed are stored in page memory into their correct display position by 
the Processor/Keyboard via the buffers/decoders and the data interface. These characterz may 
be r~ad by the processor/keyboard using the SCllile components. 

The video driver cOl:ibines the full intensity and half intensity si{!:nals \lith the picture sync 
Signals to produce 1 v COI:lposi te video on tuo output lines one of \;nich is connected to the 
VDU driver board and the other to the extension video socket on the rear of the control unit. 
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11 j) PI:c3 Internal Connections 

PROCLSSOR BOARD COnnECTORS 

PLA - PROGRAli conTROL S\lITCIIES 

PIll SIGllAL 
1 / SIHGLE STEP 
2 /START 
3 HAn/AUTO 
4 ISTOP 
5 o VOLTS 

SKB - CASSETTE urlIT SIGHALS 

PIH SIGllAL 
1 POLARISIHG 
4 DATA TO CASSETTE 
5 /CASS PRESS 

6 \1R/TID 
7 /FILE PROTECT 
IJ +5V 
9 OV 
10 EAIlTH 

11 mID/FHD 
12 SL/FST 
13 DATA FROIl CASSETTE 
14 CL LDR 
15 STOP/GO 

16 +5V 

PROCESSOR DOAHD COHl.JECTOnS 

COlHJECTOr: C - PlJC3 VDU BOAnD COlBJECTOR 

PIH 
nm: A (HlJ) 

1 +5V 
2 SPARE 
3 HOLD 
4 RSTOUT 
5 IOIE 

6 HOLDA 
7 D6 
r· 
(; D3 
9 DO 
10 A14 

11 A12 
12 Al0 
13 A8 
14 A2 
15 A5 

16 OV 

SIGI1ALS 
no\] D 1101-1 C ( LE) 
+5V +5V 
SPAnE TIDY 
SPARE SPARE 
/HI< CLK 
llilTA /nD 

ALE D7 
D5 D4 
D2 D1 
A15 A15 
A13 A13 

A1l A11 
A9 1.9 
liO A1 
A3 All 
A6 fl.7 

OV OV 
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NORTH EAST ELECTRONICS LH1ITED 15th Barch, 1985 

DENFORD MACHINE TOOLS LIMITED 
PIW 3 Input and Auxiliqry Connectors on Rear Panel 

15 Hay Socket 

Pin 1 
Pin 2 
Pin 3 
Pin 4 
Pin 5 
Pln 6 
Pin '1 
Pin 8 

·Pln 9 
Pin 10 
Pin 11-15 

AUXILIARY 

15 Way Plug 

Pin 1 
Pin 2 
Pin 3 
Pin 4 
Pin 5 
Pin 6 
Pin 7-15 

-------- input common 
Not used 
-------- input if I 

-------- input %1-
-------- input Z 3 
--.. ----- input 3" 4-

I( 
, 

-------- input .'i" 
-------- input 9". b 
-------- input A5 7 
-------- input ::r f(; 
Not used 

-------- A1 to 4 common 
-------- A1 N/O 
-------- A2 N/O 
-------- A3 N/e 
-------- A3 NIO 
-------- A4 H/O 
Not Used 



PROCESSOR BOARD connECTORS 

COlmECTOR D 

PIll SIGHAL PIll SIGHAL 
LHROll mmou 

1 +5V 26 +5V 
2 SEn III 27 SEn OUT 
3 nST 7.5 28 RST 6.5 
4 RST 5.5 29 IilTR 
5 SPARE 30 SPARE 

6 SPARE 31 SPARE 
7 RDY 32 HOLD 
8 SPARr: 33 SPARE 
9 fiST OUT 34 I\m 
10 eLK 35 10/11 

11 lIUTA 36 I TID 
12 HOLD A 37 ALE 
13 D7 38 D6 
14 D5 39 D4 
15 D3 40 D2 

16 D1 41 DO 
17 A15 42 A14 
18 A13 43 li12 
19 A11 44 1.10 
20 A9 45 ft" HO 

21 AO 1.;6 1'.1 
22 A2 It1 1'.3 
23 1'.4 48 A5 24 A6 It9 A1 
25 OV 50 OV 
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IHTERF ACE BOARD COUlmCTOnS 

SKA - EXTEllSIOn DOAnD 1 
PIlI SIGlJAL 
1 +5V 
2 DB7 
~ DD6 
'i DB5 
5 DB4 

6 DB3 
7 DD2 
8 DB1 
9 DBO 
10 IP7 

11 
12 
13 
14 
15 

16 

IHR 
IUD 

i~ 
SPARE 

OV 

SKD - AXIS OHVERTRAVEL SIGllALS 
PIN SIGNAL 
1 OVI 
2 -XOT 
3 +XOT 
1i -YOT 
5 +YOT 

6 POLARISING 
7 -ZOT 
8 +ZOT 
9 -UOT 
10 +l:OT 
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InTERFACE TIOARD COlUmCTORS 

PLC - STEPPER HOTOR DRIVE SIGNALS 

PIn SIGnAL 
1 OV DRIVE 
2 +211V DRIVE 
3 X DRIVE FAULT 
4 X BOOST 
5 X DIRU 

6 X STEP 
7 OV DRIVE 
" 0 
9 Z DRIVE FAULT 
10 Z BOOST 

11 Z DIRN 
12 
13 
14 OV DRIVES 
15 +2liV DRIVE 

16 Y DRIVE FAULT 
17 Y BOOST 
18 Y DIRH 
19 Y STEP 
20 OV DRIVE 

21 
22 T DRIVE FAULT 
23 T BOOST 
211 T Dum 
25 T STEP 

26 

PLD - ~LE PROCESSOR BOARD CONHECTORS - COm!ECTOR D 
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InTERFACE nOARD conUECTORS 

SKE - DC POUER SUPPLIES 

PIN 
1 
2 
3 
lj 
5 

6 

b 

SIGnAL 
12VI 
12VI 
OVI 
OVI 
-BV 

9 +5V 
10 +5V 

11 +5V 
12 +5V 
13 OV 
14 OV 
15 OV 

16 OV 
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PLF - OPTIOl~AL ADDITI01~AL (RS232 LIllK) 

PIU 
1 
2 

~ 
5 

6 
7 

20 

SIGUAL 
-
ITXD 
IRXD 
nTS 
CTS 

DSR 
OV 

DTH 
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InTERFACE BOARD COmmCTORS 

PLG - AUXILLIARY FUNCTIOn commCTIons 

PIli SIGHAL 
1 AUX 10 1I10 
2 AUX 9 H/O 
3 AUX 2 IUD 
1l AUX 1 HID 
5 AUX 11-11l COBuon .. 
6 AUX 9,10 COIliOH 
7 AUX 1-~ COlumn 
l3 AUX 3 lI/C 
9 AUX 12 lilO 
10 AUX 11 l1/C 

11 AUX 3 IlIO 
12 AUX 1l IVO 
13 AUX 14 HIO * 14 AUX 13 1:/0 ~ 

15 AUX 6 HIO 

16 AUX 5 HIO 
17 I"UX 16 H/C 
18 AUX 15,16 COIIHon 
19 AUX 5.6 COl li lOIl x 
20 AUX 6 ll/C 

21 AUX 16 lilO X 
22 AUX 15 li/O 
23 AUX a B/O 
24 AUX 7 IlIO 

~ These auxilliaries are SOLID STATE RELAYS suitable for 110-240vac only 

X LIHKS lilay be made a PCD changing the function of these pins 

PLI1 - AIiALOGUE OUTPUT (UorlUally Spindle Control) 

PIll 
1 (LH) 
2 
3 
11 
5( nIl) 

SIGnAL 
10 - 12V DC 

AnALOGUE OUT 

OV DC 
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~J - Extension Board Connector 
~ SKA but pin 10 is IPF 

SI~K - IHPUT s\UTCH SIGHALS 
PIN SIGNAL 
1 OVI 
2 POLARISIHG 
3 InPUT 0 
4 IHPUT 1 
5 InpUT 2 

6 INPUT 3 
7 INPUT II 
8 INPUT 5 
9 IUPUT 6 
10 INPUT 7 

PLL -
PIU 
2 
2 
3 
II 
5 

6 
7 
8 
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SPARE SlGlIALS 
SIGl!AL 
OVl 

SPARE 0 
SPARE 1 

SPAllE 2 
SPARE 3 
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InTERFACE DOAnD commCTORS 

SKU - RS232 LINK 

PIn SIGNAL 
2 OVOLTS 
6 SERIAL DATA FROB PHC3 
7 SERIAL DATA TO PNC3 

PLU - DATUH DETECTOR SIGUP.LS 
PIli SIGl:AL 
1 SVI 
2 SPARE IHPUT 
3 X AXIS DATUU 
4 Y AXIS DATUH 
5 Z /L''US DATUH 
G TAXIS DATUH 

PLP - pnIUTEfi SIGHALS 
PIn SIGllAL 
1 DATA STnOBE 
2 DATA 0 
3 DATA 1 
4 DATA 2 
5 DATA 3 

6 DATA Jl 
7 DATA 5 
G DATA 6 
9 DATA 7 
10 lACK 
11 BUSY 
1~-25 0 VOLTS 
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11 k) pnc~ POnT PETAILS 

Processor/Keyboard Ports 

Addr CO - C4 

Addr DB 

Bit Allocation:-
7 6 
ISTOP IAUTO 

PO\! Addr DB 

nit A11oc:-
7 6 
Spare Ex tHem 

ACC 

l:lJi Addr D9 

P2U Addr DA 

5 
IS1'An'l' 

5 
Spare 

Interface Board Ports 

POl Addr AO A7 

.Ea Addr A8 - AB 

.E3. Addr AC - AF 

pllA Addr BO 

Bit Allocation:-
7 6 
Tdirtl/n Zdirn/n 

P4B Addr Dl 

Bit Allocation:- -VE LOGIC 
7 6 
ITdrive /ZDF 
fault 

P4C Addr B2 

]3i t Allocation:-
7 6 
CLKSEL KHRES_ 

Addr B3 

Bit Allocation:O 
7 6 
'.i'dirn Zdirn 

5 
IYDF 

5 
Spare 

5 

VDU Controller 1/0 

lIP Cassette status, PROGRAl-1HE snitches 

4 
CU1.LDn 

O/P Casso 

4 
DataOut 
(ToCass) 

Keyboard 

Keyboard 

3 
DATA In 
(FROHCASS) 

Control 

3 
810\-1 
Fast 

Inputs (rovl 

2 
CASSo 

PRES. 

2 
ncuind 
For\-lard 

signals) 

Output Di~it Selects 

1 
FILE 
pnO'l'ECT 

1 un 
nD 

KH3701 I/O (!jote Kiireset is on P4C bit 6) 

r.an~e Thier (I/O) 

Feed TiL1er (I/O) 

Step and Dirn lIP's 

3 
Tstepin 

2 
Zstepin 

Overtravels and Drivefaults 

4 
IXDF 

Axes 

4 
Spare 

ACK, 

3 
ITover 
travel 

KHRCSET, 

3 
TACK 

2 
IZOT 

CLK Select 

2 
ZACK 

1 
Ystepin 

1 
IYOT 

(O/P's) 

1 
YACK 

o 
IS. STEP 

0 
Stop 
Go 

o 
Xstepin 

0 
IXOT 

o 
XACK 

A>:es nOOSTS, Z r. T DIRUS, Printer Strobe (O/P's) 

4 
Printer 
Strobe 

3 
ITboost 
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2 
IZboost 

1 
IYboost 

o 
-/Xboost 
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Addr B4 

Addr BB - 139 

Addr BC - BF 

Adder 80 

Bit Alloeation:- -VE LOGIC 
765 
AUX7 AUX6 AUX5 

ADDR 84 

Bit Alloeation:- -VE LOGIC 
765 
AUX15 AUX14 AUX13 

Addr 88 

13i t Allocation:- -VE LOGIC 
765 
l-iSD 

Addr BC 
nit Allocation:-
7 6 
DATtt? DATA6 

PC Addr 90 

Bit Allocation:-
7 6 
TlII~n Zl1lCR 

PD Addr 94 

Bit Alloeation:- -VE 
7 6 
IIP7 IIP6 

PE Addr 90 

7 6 
PRIlITER PRINTER 
I ACI~ BUSY 

5 
DATA5 

5 
YilKTI 

5 
IIP5 

5 
SHA6 

PF Addr 9C - 9F 

La teh to i nitiall ise Ports 8,9, A 

8251A Serial Port (1/0) 

1 st (Upper) Extension Board 

01 Auxilliarys D - 7 

4 
AUX4 

3 
AUX3 

2 
AUX2 

DIP Auxilliarys 8 - 15 

4 
AUX12 

3 
AUX11 

DIP Spindle Speed 

4 3 

OIP Data to printer 

4 
DATA4 

3 
DATA3 

lIP 11achine datUIJs 

4 3 
XHI:n SPARE 

lIP Suitches 

Ii 3 
I/P4 I/P3 

2 
AUX10 

2 
DATA2 

and spare 

2 
SPARE 

2 
I/P2 

1 
AUXl 

1 
WIg 

1 

1 
DATA1 

inputs 

1 
SPARE 

1 
I/P1 

lIP Printer Status, ASSign Snitches 

Ii 3 2 , 
SHA5 SUM SlJA3 S\·JA2 

2nd (Louer) Extension Board 
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D 
AUXO 

o 
AUX8 

o 
LSD 

o 
DATAD 

0 
SPARE 

0 
IIPO 

D 
S\IAl 
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2/ a) Built in machine diagnostics. 

Tho Control Unit has a built in rJachine diac;nostic pror;ram \1hich enables the maintenance 
engineer to test all lilachine mounted s\'litches and detectors tOGether \vith their associated 
\viring. 

All siGnals to and from the control unit are organised into pOl~ts each of uhich is generally 
8 bits \lide. 

Signals received by the control unit may be checked by:-

a) 
b) 
c) 
d) 
e) 

Reooving pouer froLl the control unit 
Svll tchi~ the control unit ON 
Settine the prO~rarJIile suitch to UAllUAL 
Depressing the T (Test) Key 
At this point all si::;nals necessary for the correct operation of the 
control unit are displayed in a 'port litap'. Each of the ports 
tOGether lIith the function of each of the bits is detailed in section 
1, a,3. 

PlJC31amOV83 
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21 d) PIlC3 - Easimill 3 machine uirinn; loom (PrograF.illIable (.; 2 speed spindle systems) 

Connector COl - Hains power t. t-lotor signals 

24 "laY nIl socket from HILL 

Cable Pin Signal Destination 

Y/GH 24/.2 1 EARTH Cont panel conn A1 
BH 24/.2 2 LIVE IN Cont panel conn A2 
Be 2lj/.2 3 NEUTRAL IH Cont panel conn A3 
\!IR lj LIVE OUT Cont panel conn All 
\'lIBk 5 NEUTRAL OUT Cont panel conn A5 

U 6 CLllT/LUB Relay Com Cont panel conn A6 

~ POLARISInG Cont panel conn A7 
SPARE Cont panel conn AS 

9 SPARE Cont panel conn A9 
p 10 CLNT TILY H/O(A8) Cont panel conn 1',10 

11 LUB nLY n/O ( OPTIOlI) Cont panel conn All 
12 SPARE 

Dn 13 X HOTOn ph 2A X I;QTOR Terminal block 
n 111 X UOTOR ph 2B X HOTOn Terruinal blocl~ 
0 15 X l!O'l'OR ph lB X l10TOR Teruinal bloc1~ 

Y 16 X UOTOn ph lA X HOTOR TerLlinal block 
Gn 17 Y HOTOR ph 2A Y NOTOR Terminal block 
Be 18 Y HOTOn ph 2B Y UOTOn Terminal block 
V 19 Y llOTOn ph 1B Y rWTOR Terlilinal block 
Gy 20 Y liOTOn ph 1A Y HOTOn TerL1inal block 

R/Ek 21 Z IIOTOn ph 2A Z nOTOR Teruinal blocl{ 
n-'n_ 22 Z UOTOn ph 2B Z UOTOn Terrainal block H/lJU 

OIDk 23 Z UOTOn ph 1B Z HOTOn Teruinal block 
O/nd 24 Z liOTOn ph 1 A Z IIOTOR Terminal block 

All \Tires 16/0.2 unless stated. 

onnectol' indle control overtravels datuLI suitches 
2 \ie:.y 011 

Cable 

n/Lk 

R/Bn 
RIDe 

Gn 12 CORE) 
Gn 6 COnE) 
n 12 conE 
o 12 CORE 
Y 12 CORE 
De 12 CORE 

n 6 CORE 
De 6 conE 

Dl: 12 CORE) 
Dk 6 CORE) 

V 12 CORE 
Gy 12 CORE 
Y 6 CORE 

Pin Sitnal 

1 SPIIIDLE CmIT COIl 
2 
3 
4 SPIHDLE HI RELAY 
5 SPI!WLE LO RELAY 

6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 n 
19 

20 
21 
22 
23 
2lj 

Overtravel suitch COlmn 
-X OIT lIlC 
+X OIT IUC 
-y OIT lUC 
+Y OIT lUC 

-Z OIT ll/C 
+Z OIT U/C 

Datm~ Detectors + 

X DatuIIl Detector -
Y Datm!l Detector -
Z Datum Detector -

All cables 16/.2 

Destination 

Cont panel 

Cont panel 
Cont panel 

TerLlinal blocks 
Terminal block 
Terminal block 
Teruinal block 
Terminal block 

TerrJinal block 
Teminal block 

Terminal blocks 

TerIainal block 
Terminal block 
Teruinal block 

l'lire Ho. 

20 
21 
65 
66 

17 

28 

41 
lj2 
43 
ljlj 
45 
46 

4t 
lj9 
50 
51 
52 

Uire iJo. 

54 

22 
25 

30 
32 
33 
35 
36 

38 
39 

31 

34 
37 
40 



PUC3 - Easipill 3 machine l1irinp: l00In (Pro£;raIlllllab1e spindle speed) 

Connector C02 Programmable Spindle Control. overtrave1s. DatuIn s\-litches 

nOTE See be10u for combivert option. 

24 \lay OH Plug from Hill 

Cable 

Dn & cable outer 
11 
0 
y 
On 

Gy 
\J 
Gn16/.2(12core) 

(6core) 

R 16/.2(12core) 
o 16/.2(12core) 
y 16/.2(12core) 
Be16/.2(12core) 
R 16/.2(6corc) 

De16/.2(6core) 

-m: 16/.2 
(12core t. (6core) 

V 16/.2(12core) 
Gy16/.2(12core) 
Y 16/.2(6core) 
l! 16/.2(6core) 

Pin Signal 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

, 
16 
17 
18 
19 

20 

21 
22 
23 
24 

Parajust COmDon 
speed output 
+10v 
STARTISTOP COl'R'IOn 
STOP 

SPInDLE REVERSE COl-liOn 
SPIUDLE REVERSE 1110 
Overtrave1 switch COD.mon 

-x OIT ll/C 
+X OIT U/C 
-Y OIT H/C 
+Y OIT U/C 
-Z OIT lUC 

+Z OIT lI/C 

DatUll detector + 

X Datum detector -
Y Dat~ detector -
Z Datum detector -
SPINDLE RPI1 detector -

Combivert liill Option. 

Gn (llcore) 
lid (4core) 
Y (llcore) 
De (4core) 

1 Conbivert Ov 
2 Speed Output 
3 +10v Combivert 
4 Reverse 
5 to 9 not used 

Destination 

Para~ust 
Para~ust 
Para~ust 
ParaJust 
TB1-6 

TB1-1 
TB1-2 
TB1-3 
TB1-5 

Para~ust TD12-1 
ParaJust TD12-2 
overtrave1 switch CO~llons 

-x overtrave1 sui tch lI/C 
+X overtrave1 suitch IUC 
-Y overtravel suitch lI/C 
+Y overtravel snitch lI/C 
-Z overtrave1 sui tch IUC 

+Z overtrave1 sHi tch lUC 

Detector COlrilllons + 

X datum detector -
Y datum detector -
Z datmn detector -
Spindle RPI1 detcctor-

\Ure 110. 

··IlOV 



21 e) Ef;.SIllILL 3 Control unit (PNC3) Internal uirinG -

Connector COl Hains m;r &: Hotor signals (For 2 SPEED and ProGrammable SPEED systems.) 

24 \lay (lJl socket from HILL. PLUG from Pl;C 

Cable Pin SiGnal Source Destination 

Y/Gn 211/.2 1 EARTH PDB-A1 Cnt Pnl Al 
tn 24/.2 2 LIVE 220/240v Ac PDB-A2 " A2 
Dc 24/.2 3 lJEUTRAL PDE-A3 " A3 
\i/R 16/ .2 4 LIVE OUT PDB-L " A4 
utEi: 16/.2 5 NEUTHAL OUT PDD-ll " A5 

m: 16/.2 6 LUB [;:CLUT RLY COil ID-021 " A6 
7 POLARISIHG 
8 SPARE 
9 SPARE 

P 16/.2 10 CLHT RLY IIlO (AUX I) Il/O) IB-023 II Al0 

11 LUB RLY UfO (OPTIOn> " All 
12 SPARE 

En 16/.2 13 X HOTOR ph 2A Xl (DRIVE BOARD) X nOTOR 
R 16/.2 14 X HOTOR ph 2D X2 X 1I0TOR 
o 16/.2 15 X IiOTOR ph 1D X3 X tiOTOR 

Y 16/.2 16 X I-IOTOR ph 1A X4 X EOTOR 
Gn16/.2 17 Y HOTOR ph 2A Y1 Y HOTOR 
Be 16/.2 18 Y HOTOR ph 2B Y2 Y ,mTOR 
V 16/.2 19 Y HOTOn ph 1B Y3 Y iIDTOR 
Gy 16/.2 20 Y liOTOn ph 1 A Y4 Y HOTOR 

Rd/Iik 16/.2 21 Z HOTOR ph 2A Zl Z IiOTOn 
Rd/Dn 16/.2 22 Z HOTOn ph 2B Z2 Z HOTOR 
O/Ek 16/.2 23 Z BOTon ph 1B Z3 Z 11OTOR 
O/TId 16/.2 24 Z 1I0TOn ph 1A Z4 Z HOTOR 

Connector C02 2 SPEED Spindle Control, over'tl'avels, Datun suitches 

211 \lay OJ! plUG fro[J HILL. socket from PUC 3 

Cable 

R/Bk 16/.2 

It/Dn 16/.2 
R/be 16/.2 

Bn 16/.2 

n 16/.2 
o 16/.2 
Y 16/.2 
Gn 16/.2 
V 16/.2 

Oy 16/.2 

R 16/.2 

Y 16/.2 
Gn16/.2 
Be Hj/.2 

Pin 

1 
2 

~ 
5 

6 

~ 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

Signal 

SPINDLE CONT COli (24 vac) 

SPIHDLE HI RLY 
SPInDLE LO RLY 

Overtravel s\'li tcll common 

-X OIT H/C 
+X OIT U/C 
-Y OIT N/C 
+Y OIT H/C 
-z OIT lUC 

+Z OIT H/C 

Datura detector + 

X DatUlJl detector -
Y Datum detector -
Z Datutl detector -

Source 

IB-019 

IB-015 
ID-G16 

ID-B1 

IB-B2 
IB-B3 
IB-B4 
IB-B5 
IB-B7 

IB-BG 

ID-U1 

ID-U3 
IB-114 
IB-li5 

Destination 

24vac Supply 

Spdl hi rly 
Spdl 10 rly 

overtravel s\~itch cOlilMons 

-X overtravel switch U/C 
+X overtravel s\<litch lI/e 
-Y overtravel s,,/i tch H/C 
+Y overtravel s"litch H/C 
-Z overtravel snitch N/C 

+Z overtravel syitch IUC 

Detector commons + 

X datuu detector -
Y datuo detector -
Z datura detector -
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PIlC 3 Internal uiring -- EASIHILL 3 

~onnector CQ2 ProGrammable Spindle Control. overtravels. Datu!" sui tches 

IWTE See beloli for Combi vert option . 

24 \Jay 011 plug froLl HILL. socket from PHC 3 

Cable 

Bn ~ cable outer 
Ii 
o 
y 
Gn 

Gy 
H 
Bn 16/.2 

R 16/.2 
o 16/.2 
Y 16/.2 
Gn 16/.2 
V 16/.2 

Gy 16/.2 

n 16/.2 

y 16/.2 
Gn 16/.2 
De 16/.2 
\.: 16/.2 

Co~bivert Option 

Gn 16/.2 
TId 16/.2 
Y 16/.2 
Be 16/.2 

Pin SiGnal 

1 Parajust common 
2 speed output 
3 +10v 
4 START/STOP COI-JUOI! 
5 STOP 

6 
7 
B SPINDLE REVERSE cmn·lon 
9 SPIIlDU: REVERSE HIO 
10 Overtravel switch COf:J!Hon 

11 -x OIT lUC 
12 +X OfT H/C 
13 -Y OfT H/C 
14 +Y OfT l1/C 
15 -z OfT lllC 

16 +Z OfT H/C 
17 
H3 
19 Datuo detector + 
20 

21 X DatUt:1 detector -
22 Y Datwq detector -
23 Z Datwil detector -
24 SPINDLE RPI-l detectol' 

1 
2 

~ 

COL1bivert Ov 
Speed Output 
+10v 
Reverse 

5 to 9 not used 

nOTE 13-015 linked to IB-H1 

Source 

IB-1I5,ID-G16 
IB-B3 
IB-H1 
ID-G19 
IB-G15 

ID-C22 
IB-G24 
IB-D1 

IB-B2 
1D-B3 
Ill-E4 
I3-B5 
IB-B7 

IS-BC 

15-1-11 

ID-!J3 
IB-N4 
IB-U5 
ID-1l6 

ID-H5,ID-G24 
IB-H3 
ID-G19 
IB-G22 

Destination 

Parajust 
Parajust 
Parajust 
Parajust 
T131-6 

TB1-1 
TD1-2 
T131-3 
TB1-5 

Parajust TD12-1 
Parajust TB12-2 
overtravel sui teh COI;llJOn 
s 

-x overtravel suitch l1/C 
+X overtravel suitch N/C 
-Y overtravel switch lUC 
+Y overtravel sHitch H/C 
-Z overtravcl sui tch H/C 

+Z ovcrtravel suitch H/C 

Detector C:Oli!li1ons + 

X datum detector -
Y datllFl detector' -
Z datwd detector -
Spindle RPII detector-

PUC31·nmOvG3 



21 h) Eas;i, turn 3 li1aohine "irinG (Combivert option) 

Connector C01 - Nains signals, Combivert signals + Z OIT and datllL1 detector • 

soclcet. 

Cable Pin Signal Destination 

Y/Gn 24/.2 1 Earth Contactor Panel Conn A1 
Dn 24/.2 2 LIVE IH Cont Panel Conn A2 
De 211/.2 ~ NEUTRAL In Cont Panel Conn A3 
lI/H 16/.2 LIVE OUT Cont Panel Conn A4 
\l/!2.n 16/.2 5 nEUTRAL OUT Cont Panel Cor~ A5 
11 •• 6 CLlIT TILY com Cont Panel Conn A6 

7 SPARE Cont Panel Conn A7 
r. Spare Cont Panel Conn A8 (; 

9 Spare Cont Panel Conn A9 
P 10 CLl!T TILY IUO Cont Panel Conn A10 

11 LUn TILY IUO (option) Cont Panel Conn A11 
12 Polarizing 
13 
111 

Gn (400ra ri.) 15 COlillJivert OV COlabivert L 

n (400re A) 16 sgeed Output COliJbivert 0 
Y (lIoore A) 17 1 v COlilbi vert II 
De (4core [;.) 113 Combivert reverse Combivert FR 
Ii (400re n) 21 8VI(Z DATUH DET +) Ter-winal Dlock 
Y (4core D) 22 Z DATUH DET - Terminal Block 
Gn (4core D) 23 OVI (+ Z O/T COlO Terll1inal Block 
Be (4core B) 24 +Z OIT H/C Terf;linal Block 

te :-All unused overtl'avels lnust be linked to OVI 

ra jus t ontion 
nllector CO, i iains signals, Parajust signals +Z OIT & datura detector. 

,-.'ay CU·} socket 

Cable Pin Signal 

Y/Gn 24/.2 1 Earth 
Bn 2l!/.2 2 Live III 
Be 24/.2 ~ liEUTRAL III 
lUn 16/.2 't LIVE OUT 
l!IDl~ . 5 I!EUTllAL OUT 

U 6 CLllT/LUB RLY COli 
TIk 7 PolarisIlIG 
Gn/ll 8 SPARE 
nlDe 9 SPARE 
P 10 CLI~T TtLY litO 

Gy/Ee 11 LUB TILY UIO (option) 
En (,; Outer (12 core) 12 Parajust coumon 
R (12 core) 13 Speed Output 
o (12 core) 14 + 1 Ov 
Y (12 core) 15 STARTISTOP common 

GU (12 core) 16 STOP 
17 
18 

Gy (12 core) 1 9 SPIIIDLE REV con 
\; (12 core) 20 SPINDLE REV U/O 

n (4 core) 
Y (4 core) 
Gn (11 core) 
De (11 core) 

21 
22 
23 
24 

8VI( ZDATUIi DET+) 
Z DATUll DET -
OVI (+Z OtT com) 
+Z OIT H/C 

Destination 

Contactor Panel Conn A1 
Cont Panel Conn A2 
Cont Panel Conn A3 
Cont Panel Conn Al! 
Cont Panel Conn ti5 

Cont Panel Conn A6 
Cont Panel Conn A7 
Cont Panel Conn AS 
Cont Panel Conn A9 
Cont Panel Conn A10 

Cont Panel COIln A 11 
Parajust 'r-B1-1 
Parajust TB1-2 
Parajust TD1-3 
Parajust TB1-5 

Parajust TB1-6 

Para~ust TB12-1 
ParaJust TB12-2 

Z DATUlI DET +VE 
Z DATUU DET -VE 
+ Z overtravel co@ 
of· Z overtravel HlC 

. 24 way 011 
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21 j)EASITURIl 3 Control Unit (PlJC3) Internal Hiring:­

COl.lbivert Drive 
Connector COl - Hains signals, Coubivert signals, +Z OIT &: Datum detector. 

24l-1ay QH pluG 

Cable 

Y/Gn 2lj/.2 
13n 24/.2 
De 2lj/.2 
Ulll 
UlDk 

\I 

Pk 

Gn 

1: 
Y 
De 

TId/Lk 
v ... 
TId/En 
Gn 

Hote: 

Pin 

1 
2 
3 
lj 
5 

6 
1 
8 
9 
10 

11 
12 
13 
14 
15 

16 
11 
18 
19 
20 

21 
22 
23 
2lj 

Signal Source Destination 

Earth PDB-Al Contactor Panel Al 
Live In PDE-A2 Contactor Panel A2 
Neutral In PDI3-A3 Contactor Panel A3 
Live Out PDD-All Contactor Panel A4 . 
Neutral Out PDD-A5 Contactor Panel A5 

CLIJT l: LUB ilLY COlI IB-G21 Contactor Panel A6 
Spare 
Spare 
Sp:J.re 
CLl!T TILY IUD IB-G23 Contactor Panel Al0 

LUE RLY IYO (option) 
Polarizing 

COL'lbivert OV IB-H5,IBG2lj Coubivert L 

Speed output 1D-H3 COllibivert a 
COillbivert +10v 1I3_G19 COwbivert II 
COIlloivert reverse ID-G22 Cor.lbivert FR 

CV1(Z dat~ DET +) IL-1I1 Teruinal blocl~ 
Z datun Dot - ID-HII Teruinal block 
OVI(+ Z OIT COIil) IB-D1 TerLlinal blocl, 
+Z OIT IUC IB-D5 Terminal block 

1) IBG15 linked to 113-111 
2) all cables 16/.2 unless stated 

Parajust Drive 
Connector COl - iIains 

24 Hay 0.11 plug 

Cable Pin 

Y/Gn 24/.2 1 
13n 24/.2 2 
De 2lj/.2 3 
~un lj 
HIm, 5 

u , 
0 
1 r 
0 

9 
Pk 10 

11 
13n 12 
Fe H 0 
Y 15 

en 16 n 
e~ 19 
B- 20 

nd/I3k 21 
Y 22 
Rd/Dn 23 
Gn 24 

siGnals, Parajust signals, + Z overtravel and Z datUIJ signals. 

SiGnal Source Destination 

Earth PDli-A 1 Contactor Panel 
Live In PDD-A2' A2 
Neutral In PDB-A3 A3 
Live Out PDE-M Al.J 
Neutral Out PDD-A5 A5 

CLHT (,. LUB ilLY Com 1B-G21 A6 
Polarizing 
Spare 
Stare 
C lIT RLY U/O IB-G23 Al0 

LUB ELY HID (option) . 
Parajust eOllll!lon IB-I15,1B-G16 Parajust TB1-1 
Speed output 1B-H3 Parajust TBl-2 
+10v IE-F.l Parajust TDl-3 
STAnTISTOP common 113-G19 Parajust TB1-5 

STOP ID-G15 Parajust TBl-6 

Spindle REV cOw 1B-G24 
Spindle REV U/O 1B-G22 

8VI (Z datum DEl' +) 1B-!J1 
Z da tUIJ De t- rn-lllj 

Parajust TB12-1 
Parajust TB12-2 

Z datuu det + 
Z datura det -

1.1 

OVI (+Z OIT con) 
+Z OIT lilC IB-D5 

IB-D1 +Z overtravel COIJ 
+Z overtravel H/C 

nAr'lT.' ~n 
PUC311HIlOVE 



,PllC3 Internal l1irin.a:: Easiturn 3 system 

Ccwbivert and Parajust Drive 

Connector C02 - X Botor, datuu and overtravel signals 

12 \lay Qlj plug 

Cable Pin Signal Source Destination 

Bn 1 X rJotor 21. Xl Drive X motor 
n 2 X Iaotor 2D X2 dpive X uotor 
o 3 
Y l! 

X IJotor lD X3 drive X motor 
X Dotor 1A Xl! drive X motor 

5 

6 
1 

R/En 8 OVI C01-23 C03-1 
n 9 -x over- IB-B2 -X overtravel H/C 

travel lUC 
o 10 +X over- IB-B3 +X overtravel tUC 

travel lUC 
n/Bl~ 11 8VI(X datULl COL - 21 v datum clet + ..... 

detector +) 
OlD!: 12 X datum IB-H3 .. datUR det .... 

detector -

COIJbivert and Parajust Drive 

Connector C03 - Z motor, Spindle Encoder and Z overtravel 

'2 \·ray GIl socket 

Cable Pin Signal Source Destination 
",.··Gn 1 Z Dotor 2A Y1 drive board Z motor 

De 2 Z r.iotor 2B Y2 drive board Z hlotor 
V 3 Z Dotor 1D Y3 drive board Z motor 
Gy l! Z motor 1A Yl! drive board Z f,lotor 

6 
I:d/Bn 1 OVI (-Z over- Linle to C02-8 -Z overtravel com 

travel com) , 

Y 8 -z over- In-Dl! -z overtravel 1I/C 
travel lUC 

RdlDn 9 OVI Linl{ to 1 above spindle encoder l! 
RdlEk 10 8VI Link to C02-11 Spindle encoder 1 

TIlDe 11 Spindle encoder IB-H6 Spindle encoder 5 
R/Gn 12 Spindle rpln IB-115 Spindle encoder 3 

encoder 

PllC3I,HIIOV83 
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21 Id Pl1C3 Auxilliary ·Board Information. 

The PHC3 Ancilliary board is a printed circuit board uhich may be mounted in single phase 
pouered systerols ana contains compenents associated \-lith the Llains supply. 

Connector Details:-

1) SKA connects to the mains connector C01 froLl PNC3 pins 1 to 11. 

2) 12 uay connector block TB1 signals:-

pin 

Hotes 

1.2.3 - Earth. live and neutral (220v-240v AC) 
4 - Earth 
5 - Ov (24vac supply) 

6 - 2livac if PlIC3 is on 
7 - Earth 
8 - LUBA 
9 - LUBB 
10 - Earth 

11 - CLlJTA 
12 - CLIITB 

LU3A and LULD sir;nals may be used in 2 Hays 

a) For single phase lubricant ion system (if option is fitted) LUn relay R3 is fitted and 
this relay sHitches the live (via the LU13 fuse) and the neutral to LUBA and LUBB 
terr:iinals respectively. S1 and LUB FUSE are fitted. . 

b) For 3 phase lubrication systeDls (if option is fitted) LUB relay n3 is not fitted and 
links are fitted i. e. pin 3 is linked to II and pin 7 is linked to 8. LUB fuse is not 
fitted suppresor S1 is fitted (pins of relay base are counted clockuise fron pin 1). 

CLIlT A .are CLlrT 13 sillnals:- above comments apply except that the coolant relay is R2. 
suppresor is 32 and fuse is labelled CLUT. 

PLB This plug connects to the 2liv trc.nsforrner. 

TB2 This terminal blocl~ providcs SiGnals for the 10\-1 volt lamp. 

L1 Indicates if 24vac is OB. 

PlIC3In·n:oV[ 
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