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1. 

1. GENERAL 

FANUC SYSTEM 3T-MODEL C and SYSTEM 2T- MODEL A (hereinafter FS 3T-C and FS 2T-J\) 

has been developed as a high-accuracy, high-performance fixed-software CNC for turning machines 

to meet the needs in the world's market. Its control circuit fully uses high-speed microprocessors, 

custom LS Is, and semiconductors to enhance reliability and significantly improve the 

cost/performance ratio. 

FS 3T-C and FS 2T-A are closed-loop CNC using the latest FANUC DC servo motor M series 

uniquely developed by FANUC and also using a high-performance pulse encoder as the detector. 

FS 3T-C and FS 2T-A incorporate a self-:-diagnostic function and provides very easy 

maintenance referring to this instruction manual. 

The microprocessor always monitors inte rn al operating condi tions and disp1ays these in t ernal 

condit ion s by sorting them. If a trouble occurs , the microprocessor immediatel y stops NC 

with an alarm lamp lit, and displays the trouble after sorting troub le contents in detail. 

All on/off signals input to and output from NC can be displayed on the CRT display unit. 

All on/off signals output from NC can be output in bits via MDI. 

The present values of various parameters, such as acceleration/ deceleration time cons tan ts, 

rapid traverse feedrate, etc. can be checked on the CRT display. 

This instruction r.1anual describes preventive maintenance and quick troubleshooting for 

possible failures (chapter 7), check point, adjustments, and details of parameters <1t the installation 

time of NC (chapter 3, 4 , 5). It a lso covers various pieces of technical informat ion (appendixes). 

Refer to the OPERATOR'S MANUAL (FS 2T-A: B-53944E , FS 3T-C : fl-53984) and 

CONNECTION MANUAL (B-53943E), as required. 

FANUC SYSTEhl 3T- MODEL C is designated to be assembled inside an NC machine too1. A 

dustproof enclosed structure, a cooling method, and wirin g between units are designed by each 

machine tool builder. For these problems, refer to the instruction manual issued by the machine 

tool builder. 

Explanation of terms frequently used in NC 

Least input increment . .... .. The minimum unit of a program inputtable move command 

Least command increment .... The minimum unit of a command to be given from NC to the 

machine tool 

Detection unit . . . . . . . . . . . . . . The minimum unit which can detect the machine tool position 

Command multiplier (CMR) ... A cons tant to enable the weight of I~C command pulses to meet 

the weight of pulses from the detector 

Detection multiplier (DMR) ... A constant to enable the weight of NC command pulses to me et 

the weight of pulses from the detector 

Note) The relations amount the leas t input increment, detection unit, CMR , and DMR are as 

specified below. 

Least input increment ::: CMR x detection unit 

Detection unit == Move amount per revolution of motor / DMR x number of pulses 

of detector per revolution of motor 

MDI/CRT panel ............. Manual data Input & panel 

This operator's panel is used to input command to NC or 

display NC conditions by using key switches . 
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1.1 

1.1 Structure 

Fig . 1.1 (a) Wiring Diagram of Control Unit 

Table 1.1 (a) Internal Connection Cables 

Name Specifications Connections 

VOl A660- 8002- T802 
CPAl} 
CPA3 --Ter minal board 

TPll 
CPA2 CP32 

Input/output -- Terminal board 
V02 A660-8002- T800 terminal board TPll 

Input/outpu t -- Terminal board for p ower V03 A660-8002- T801 terminal board supply unit fan 

A660- 8002- T876 
V04 or C PA4 Battery case 

A660- 8002- T877 
(Note 1) 

Note 1) Cable differ according to basic options A02B-0053-l-i020 and A02B-0053- H02 1 specified by 

order. 

The relation between t h e order and cables is as specified below. 

A660-8002-T876 for A02B-0053- H020 

A660-8002-T877 for A02B - 0053 - H021 

Note 2) When a separate type battery u nit (A02B-0053- H021) is specified, t he battery unit is 

not mounted at the position indicated in the above figure, but mounted insi de the 

machine tool cabinet. Refer to the machine tool builder' s instruction manual. 
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Fig. 1 . 1 (b) Moun ting Position of Fuses of Power Supply Unit 

Note) For replacing fuses, refer to 8.1 
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FUSE ........ Fuse 0.32A 

Fig. l. l(c) Mounting Position of Maste r PCB Fuse 

- 3 -

1.1 



1.1 

Note 1) 

Note 2) 

Note 3) 

Multi -type 
input 
trnnsfonner 
(op tion) 

Operator's 
p:rncl 
Magnetic 
cabinet on 
machine tool 
side 

MDI & CRT 
panel 

200V 
Power ~upply unit 

TPl l CP32 

CPA I CPA2 CPA3 

DO 

r::=::===========:JM M2 Mas ter PCU 
(CPU, ROM, RAM, 
position control) 

M3 

CCX 

M4 MS M6 M7 MB M9 MlOMll Ml2 

0 
g 

~;=~~~~{:.?: 
;:; ~ 

~ " 0 0 
6 z 

Fig. 1. 1 ( d) Installation Layout of Connectors for Interfaces between Control Unit and 

tdachine Tool 

For FS 3T- C, connectors M4, 11!13, ~!16 are not used . 

Symbol M on connectors indicates a male connector, while symbol F indicates a female 
connector . 

Fo1· overall connection diagram, refer to Fig . 1. 1 ( f) ( g). 

For FS 2T-A, connectors M4 , MlO , ~11 6, Ml7 are not usecl. 

Only FS 3T- C is effective . 
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Connector MI 4 - I 7 

<~===-=--=--=--=--=--.--, 
Manual pulse 
generator 

TDpc reader 
Punch unit 

CRT control 
unit 

Inter
face 

BF: Buffer 

VIDEO 
signal 

C PU 

Velocity 
control 
unit , 

Spindle 
contro l 
unit 

l\,fagnclic 
cabinet on 
machine 
tool side 

VIDEO 
signal 

Position coder 

* Mark is not used for FS ZT - A . 

Fig. 1.1 (e) Syst em Configuration 
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1. l 

Table 1. 1 (b) PCB Unit or Control Unit 

Name of PCB or unit PCB or unit specification Unit specification 
drawing No. drawing No. 

Master PCB Al6B-1000-0010 A02B-0058- B501 
-

Power supply PCB AZOB-1000-0410 Al4B-0067-B002 

Program«ble controller (PCl) AZOB-0008-0630 (Opt ion) For PC- MODEL D 

Additional 1/0 (PCZ) AZOB-0008-0640 (Option) 

Additional memory 20m 
A 16B- 1200-0220 (Option) 

(ADD , MEM) 

Keyboard PCB A 1613-1600-0042 MDI/CRT panel 
CRT unit ABB - 0055- COO 1 AOZB- 0063-COOl 

CRT unit A61L-0001- 0076 CRT unit 

Al3-0055-COO 1 

Magnetic cabinet sequence Al6B-1200-0370 Option for PC-MODEL 1-1 

PCBs and units on the above list are not all used for FS ZT-A and FS 3T-C. 

Table l. l(c) PCB/Units of Tape Reader (RS232C interface , AC ZOOV) 

Name of PCB PCB specification Unit specification 
drawing No. drawing No. 

Photoamplifier AZOB-0007- 0750 Al3B-0073-B001 or 
RS232C interface PCB AZOB-0008 - 0280 Al3B-0074- B001 

Additional power supply Al4L-0066- 0002 ( Portable type) 

Table 1.1 ( d) PCB/ Units of M Series Velocity Control Unit 

Name of Unit PCB specification Unit specification 
drawing No . drawing No . 

M series velocity control AZOB-0009-0320 A06 B-6047-HOO 1 

A06B-6047-H002 

A06B-6047- H003 

A06B -60 47-H004 

A06B-6047-HOOS 

A06B-6047- 1-1040 

A06B - 6047-H 041 

Table 1.l(e) Other Units 

Name of Unit Specification drawing No . 

Multi tap input transformer ABOL-0001-0176 

Servo transformer See 3. 4 

Manual pulse generator A860-0201-TOO 1 

Position coder (6000rpm) A86L-0026- 0001#002 

Position coder ( 4000rpm) A86L-0026-000 1~102 
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2. 

2. DAILY MAINTENANCE 

FS 3T-C and FS 2T-A are designed to facilitate their adjustments by reducing periodical 

check points as much as possible from the viewpoints of maintenance. 

On the other hand, user's sections concerned are requested to fully understand the concept 

of preventive maintenance to run the NC machine tool under a good condition for a long time. 

Preventive maintenance needs the following items. 
0 Arrangement of maintenance tools 

0 Routine check and adjustment 

0 Provision of spare parts 

2.1 Maintenance Tools 

The following maintenance tools are recommandable. 

(1) Measuring instruments 

Instrument Requirements 

AC voltmeter AC power voltage can be 
measured with a tolerance of 
less than +2%. -

DC voltmeter Maximum division lOV, 30V 
Tolerance : Less than +2% 
(A digital voltmeter may be 
required) 

Oscilloscope Frequency bandwidth 5MHz or 
higher, 2 channels 

(2) Tools 

Use 

AC power voltage measurement 

DC power voltage measurement 

Adjustment of tape reader 
photoamplifier, etc. 

Cross-recessed ( +) screwdrivers: Large and medium sizes 

Conventionals ( - ) screwdrivers: Large, medium, and small sizes 

( 3) Chemicals 

Tape reader cleaning solution (absolute alcohol) and oil 

2.2 Cleaning of Cooling System 

FS 3T-C and FS 2T-A main body do not employ any air filter, e t c. Howev er, the machine 

tool cabinet with built-in NC employs a heat exchanger or an air filter. Clean the cooling system 

periodically, referring to the machine tool builder's instruction manual. 
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2.3 

2.3 Exchange of Dry Batteries 

If battery alar m 11 BAT 11 is displayed in the bottom line of the CRT scr een of the CRT display 

unit to inform of excessive drop of the battery voltage , the batteries must be replaced. If this 

exchange is n eglected, data in data memory inside NC may be broken. 

For the mounting position of dry batteries, refer to the machine tool builder's instru ction 

manual. Observe the following general cautions 

(1) Replace batteries while the power supply is being turned on. 

(2) Particularly be careful not to insert batteries reversely. 

(3) Use three alkali manganese dry batteries now being available on the market. The life of 

these batteries will last for about one year . 

Replace these batteries periodically once every year, even if the battery alarm does not 

light yet. 

2.4 Check and Cleaning of DC Motor 

(a) Check and clean motor brushes according to the following procedure. If these brushes are 

abnormally worn, the motor may be damaged. Check them without fail, accordingly. 

(i) C heck brushes at the following intervals as the standard frequency . 
0 General machine tools (lathe, milling machines, machining center, etc . ) 

Once every year 
0 Machine tools (punch press, etc . ) which are accelerated and decelerated frequently 

Once every 2 months 

Determine a suitable check interval by judging it from the wear condition of brushes 

and others in practice. 

(ii) Make sure that the motor power supply is turned off . Since b rushes may be still hot 

just after operating the motor, wait for a while until they are cooled down. 

(iii) Remove brush cap ( (a) in Fig. 2 . 4) by using a suitable screwdriver which fits to the 

s lot. 

(iv) After removing all b rushes, visually check their length . If their remaining length is 

shorter than 10mm (or shorter than 5mm in case of DC servo motor model DOM), they 

cannot be used any longer. Judge them if they are employable by the next check, 

and replace them as required. 

( v) Check brushes carefully for noticeable scars, slots on their contact faces , and arc 

traces on brush springs . Replace them, if defective. 

Carefully check them about one month after replacing them, and if the same symptom 

appears, contact your nearest FANUC's service representative. 

(vi) Blow off the brushes dust from all brush holders with compressed air (factory air), 

and the brush dust will come not of other brush holders. Before u sing compressed 

air, confirm that it does not contain any iron dust or a large amount of moisture . 

Insert brushes to the innermost of brush holders . If the brush spring is caught in 

between the conductor metal and t he brush holder, t he brush cap cannot be inserted 

to the innermost. 
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DC 

2.4 

Confirm t h at all brush caps are inser ted into the brush holders to almost the same 

level, When putting these brushes into the brush holders, they cannot slide smoothly 

due to the brush dust which attaches to the inner surfaces of t he b r ush holders. In 

such case, clean the inner surfaces of brush holders with the tip of a screwdriver , 

(Be careful not to scratch the commutator surface.) 

( vii) When replacing brushes, use just the same brushes (in quality and shape) as existing 

ones . After replacing them, run t he DC motor without load for a while to fit the 

brush surfaces to the commutator surface . 

servo motor model 
brush 

OOM 

OM, 5M 

lOM, ZOM , 30M, 30MH 

Brush length 
Drush 

' ( =::::---_ 
'' Brush holder 

~ 
Conductive metal 

Brush cap 

Fig, 2 . 4 (a) Structure of Brush Holder 

Length of new Usable length Purchase drawing for brush 

10mm 5mm A290-0632-VOO J 

19mm 10mm A290-0641-V001 

19mm 10mm A290-0651-V001 

Fig. 2 . 4(b) Brush Length 

(b) Cleaning of heat pipe cooling section (in case of Model 30MH ) 

A large amount of dust accumulated on the net and fins of the heat p ipe cooling section 

lowers the cooling capacity of the heat pipe and causes troubles due to t h e generated heat. 

(i) If dust is accumulated on the net t o dis t urbs the ventilation, remove t h e net, and 

clean it , 

- 13 -



2 . 5 

(ii) If a large amount of d u st is accumulated on the fins con sisting of many aluminum 

discs, clean the fins by blowi ng compressed air (factory air). If dust cannot be 

removed in this way , remove it with a thin rod or the like . 

(iii) Since dirt of the cooling section depends largely upon ambient conditions , determine 

the periodical cleaning frequen cy according to the working environ men ts. ( Check the 

cooling s ection once every 6 mon ths as the standard frequency.) 

2.5 Maintenance of Tape Reader (Applicable to both separate type and portable type) 

(1) Cleaning points of reelles s tape reader 

No. in Cleaning 
Fig. 2.5(a J Cleaning point frequency Cleaning method 

CD Read head surface Every day Clean with gauze or a thin brush 
(light sensing) wetted with absolute alcohol. 

@ Read head surface 
(light emitting part) 

Every day 

® Tape retainer Every day 

© Tape path surface Every d ay 

® Capstan roller Every week 

® Guide roller Every week 

(J) Pinch roller Every week 

® Mechanical assembly under Every month Clean with a cloth or a brush. 
the tape path plate 

© Inside the tape reader Every month 
cover 

feed Feed magnet 

,g 
DrnkC magnet 

Fig. 2.5(a) Ex ternal View of Tape Reader withou t Reel (with the tape reader cover detached) 
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(2) Lubrication to tape reader 

Routine lubrication points and lubrication frequency are as specified below, 

No. in 
Fig. 2 .5(a) 

Lubrication points 

Magnet section 

(FM: Feed Magnet) 
A860-0060-V003 

Light machine oil 

2.6 Arrangement of Spare Parts 

Frequency Lubricant 

3 months LAUNA oil 

1 year Roca! paste 

2. 6 

Oil quantity 

l drop 

To such an extent 
as produce a t hin 
film 

You are requested to purchase and prepare the following consumables without fail. 

(a) Fuses (See para . 8.1) 

(b) Motor brush (See para , 2 . 4) 

(c) Dry batteries (See para, 2 . 3) 

Prepare PCB, units, etc ., as required, 

(a) PCB and units (See para. l, l) 

(b) Major parts of velocity control unit (See appendix 5) 

(c) Maintenance parts for tape reader (See para. 2 . 5) 

(d) Maintenance parts for power supply (See appendix 3 . 3) 
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3. 

3. INSTALLATION PROCEDURES 

This section describes the setting , adjustment, and check procedures for operation NC 
nor mally after installing i t . 

By observing these procedures, NC can be checked appropriately at the installation time. 

This section finally describes data to be recorded as installation results. 

Table 3 (a) Installation Procedures 

No. Paragraph Description 

1 3 .1 Basic check before turning on power supply 

2 3 . 2 Checking the input power supply of control unit and setting t h e 
transformer taps 

3 3. 3 Setting the taps of M series servo transformer 

4 3.4 Check after turning on 
disconnected 

power supply when motor power cable has been 

5 3 . 5 Check after t urning on powe r supply when motor power cable has been connected 

6 3 . 6 Recording data at installation time 

3.1 Basic Check before Turning on Power Supply 

( 1 ) Visual inspection 

(a) Check NC for dirt and damage in appearance. 

(b) Check NC for intern al damage, looseness of PCB, and disconnection of PCB . 

(c) Check cables and bundled wires fo r damage (exfoliation of sheathing , etc . ) 

(2) Check screw terminals for normal connections . 

(a) Terminal board of power supply unit. 
(b) Terminal board of tape reader unit. 

(c) Terminal board of velocity control u nit. 
(d) Terminal board of multi tap input transformer (option) . 
(e) Terminal board of servo transformer. 
(f) Check terminal boards for normal mounting condition of covers , if provided. 
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3. 1 

(3) Check of ground wire 

(a) Check if a grounding wire is connected to ground from the magnetic cabinet. 

(b) Check if NC is connected to the magnetic cabinet by using a sufficiently thick 

protective grounding wire (larger than 5. 5mm2 ). 

(c) Check if a protective grounding wire is connected between the velocity control unit 

and the magnetic cabinet. 

(d) Check if a protective grounding wire is connected between the servo transformer and 

the magnetic cabinet. 

(e) Check if the cable sheath is grounded through the shielded wire or clamp fastner. 

Slticld Cable 

Purchase specification: 
A99L-0035.Q00I _J Grounding plate 

28mm 

( 4) Cable check (for No .1 machine only) 

Check if the folJowing cables conform to the standards specified in the connecting manual. 

(a) DC servo motor feedback cables (J5, J6) 

(b) Position coder cable (J23) 

(c) Manual pulse generator cable (J24) 

(d) Tape reader signal cable (JZB) 

(e) Signal cable .. . .... Totally shield cable 

(f) MDI & CRT panel signal cable (J27) 

(g) CRT video signal cable (J37) 

(h) DC servo command cables (JlO, JU) 

(i) DC motor power cables (Jl5, J 16) 

(j) MDI & CRT panel power cable (J38) 

(k) Tape reader power cable 
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3.1 

( 5) Check connectors for looseness 

(6) 

(a) Check if clamp screws of HONDA connectors of master PCB are tightened . 

(b) Check if the clamp claw of power connector (BUNDY) is fitted normally . 

(c) Check if clamp screws of option PCB is loosen. 

Check 

Check 

(a) 

(b) 

(c) 

(cl) 

of setting plug 

if the setting plug is securely mounted into the setting pin in the following uni ts . 

Master PCB 

Power supply PCB 

Option PCB 

Velocity control unit PCB 

(7) Check if EROM , RAM, LSI, etc. are securely mounted onto IC socket of master PCB . 

(8) Power supply unit check 

Make sure that power supply unit terminals are not grounded by using an ohmmeter. Make 

sure that power supplies are not grounded to each other. 

(a) 

(b) 

(c) 

(d) 

(e) 

( f) 

(g) 

(h) 

(i) 

(j) 

Between 5V and 0V 

Between 24V and ov 
Between 15V and ov 
Between -15V and 0V 

Between 5V and 24V 

Between 5V and lSV 

Between 5V and -15V 

Between 24V and 15V 

Between 24V and - 15V 

Between 15V and - 15V 

0 
POlvER UNIT 

-15V 

ov 
EN 
( 1-NABLE ) 
PF' 

( pC1wi,r 
~ -L _____ ---!,ff==f=f,ff==f.Y:i=f=,!d,!~£:bf.~~~faW:f!d~~~-----...1.J~ fni I u ic ) 

+ I 5V ov 

Measuring Points in Power Supply Unit 
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3.2 

3.2 Checking the Input Power Supply of Control Unit and Setting the Transformer Taps 

(a) Measure the power voltage at the installation place. _A_C _____ V 

(b) Check the input power supply for fluctuation. _M_i_n_. ___ V_ 

Max. V 

(c) Check if the input power capacity is sufficient, judging it from the power consumption of the 

control unit. The power consumption of the control unit is 400 VA . 

(d) Setting of taps of multi-tap input transformer (option) for NC (control unit, MDl & CRT 

panel, and taps reader unit) 

This setting is necessary, if the NC input power voltage is temporarily deviated from a 

range of AC 170V to 240V. If the input voltage is AC 380V, for example, mount the ab ove 

transformer, and connect cables as follows. 

--+----t-t..1_rn 8 o 
40 
30 

) To NC R, S terminals 

} 
Employable as power supply for 
rnninlcnnncc measuring instrument 

20 a:~ 

il:Q 

Multitypc input transfonner specification 
AS0L-0001•0176 

TB!, TB21'C/l!!h~l•'H1J 1;,,;; 1 ;,,;:.1" 1-~0FFl'C L-Ct~V'o 

CAUTION 

TURN MAIN LINE SWITCH OFF BEFORE HANDLING TB! OR TB2. 
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3.3 

3.3 Setting the Taps of M Series Servo Transformer 

Connect the connecting positions of power cable U, V , W and terminals as specified in Table 

3.3(b) and 3 . 3(c) . 

Table 3 . 3(a) M Series Servo T ransformer Capacity 

Name of servo transformer 

MAE, MA l.Sk VA 

MBE, M8 2 . Sk VA 

MCE , MC 5 k VA 

Table 3. 3 (b) Setting of Taps of M Ser ies Servo Transformer 

(ln case of power transformers MA - MC for use in Japan) 

Power voltage Connection of transformer primary terminals 

200V U-2, V-4, W-6 

220V U-1, V-3, 1\1 - 5 

Table 3.3(c) Setting of Taps o f M Series Ser vo Transformer 

(In case of power transformers MAE - MEC for use in ove rseas countries) 

Connection of transformer primary terminals 
Power voltage Connection of power cables U, V, VJ Shortage between transformer 

terminals 
190V U-3-7 , V- 11-15 , W- 19- 23 

(Also applicable to 200V) 4- 8-12-16- 20- 24 
230V U-2-6 , V-1 0-14, W-18-2 2 

(Also applicable to 220V) 

380V U-3, V-11 , W-1 9 4-7,12-15, 20-23 , B-16-24 
420V U- 3 , V-11, Wl 9 4-6,12-14 , 20- 22 , B-16-24 

(Also applicable to 415V, 

440V) 

460V 

.(Also applicab le to 480V) 
U-2, V- 10, W- 18 4- 6, 12-14 , 20-22,B-16- 24 

550V U-1, V-9 , W-17 4-5,12-13 , 20-21 , B-16-24 
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Connection Diagram of M Series Servo Transformer 

For use in Jap:m 

220V 

I 
I 
I 

□ o>-..1-----1-1 

I 85 

I 8 5 

18V 

OV ~ 1 8V 

1 8V 

OV ~ 1 av 
lBV 

OV 

~ 1 BV 

165V E 
35 

33 

36 
4 1 
42 
43 
4 4 
45 
4~ 
47 

48 
49 

TOH ! 5 1 
~S2 

( i) Connection diagram of power 
transformers MA ~ MC 
MA3 l - 36 terminals are 
connected in the same way os 
in (ii). 

185V 
.--r=l-:B:-:5:-:V-:-<J 3 1 

_...-,1-;-,=-;--<>32 J BSV 
33 

~~! 
~36 

(ii) Connection diag:r.mt of power 
transformer MA terminals 
31 - 36. 

I. r. 

6 

49 

51 
52 

(Hi) Arrangement of tcrmimils 
(screw M4) of power 
transformers M,\ ~ MC. 

Fig. 3. 3 (a) Connection Diagram of M Series Servo Transformers for Use in Japan 

for use in overseas countries 

1-

2_ 

3_ 

9 

10 

11 

12 
1 7 
IR 

I 9 

20 

07 51' 275V 
230V 

6 
190V 

01' 

14 

01' 
16 

OV 

21 

22 

23 

24 

Go 
~ i 

165 \f 
31 

34 

3 2 
35 

33 

36 

1 :E ~ ~~ 
1 BV ~ :~ I OV 

18V 

I BV 

t-----~o : : 
-----'---0~ 49 

~ ~~ 
I OV 

18V 

TOH! 

{ TUH2 

I 85V J l 

32 

33 

~~i 

(i) Connection diagram o f power 
transformers MAE - MCE 
MAE3 I - 36 tenninals are 
connected in the same way as 
in (ii). 

(ii) Connection diagram of power 
transformer MAE terminals 
31 - 36. 

(iii) Arrangement of terminals of 
power transforrncr5 

MAE~ MCE. 

3.3 

Fig. 3 . 3(b) Connection Diagram of M Series Servo Transformers for Use in Overseas Countries 
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3 . 4 

3.4 Check after Turning on the Power Supply when Motor Power Cables has been Disconnected 

When turning on the power supply after disconnecting the motor power cable, short plug D23 

on PCB in M series velocity control unit. 

(1) Turning on the power supply 

Turn on the power supply after disconnecting the motor power c able, and make sure that 

the NC fan motor is rotating, 

(2) Power voltage output check 

(a) Make sure that the secondary output voltage of NC transformer is within a range from 

170V to 240V. (The specified value is 200V .) 

(b ) T he secondary output voltage of the servo transformer differs accordin g to motor 

models as shown below. 

FANUC DC servo motor Servo transformer 

Models of M series Secondary voltage 

QOM 50V 

OM, 5M, lOM, 20M 185V 

30M, 30MH 

(c) C hecking the DC voltage for NC 

Measure each DC output voltage of the power s u pply unit at output voltage check 

terminals on the master PCB, a n d make sure t ha t measured values are within the 

a llowable range, DC +5 V is adjustable to specified value +5 . OV by variable resistor 

+5 V ADJ , The voltage increases when turning this variable resistor clockwise . 

Table 3 , 4 (a) Specifications of Power Stabilizing Unit 

Names of Rated Voltage range Current capacity Use Remarks 

terminals on voltate maximum value) 

master PCB 

+5V +5V 5+0 . 25V 11 A For log ic cir cuit Adjustable 

+24V +24V 24+2. 4 V 3A For input/output signals 

+15V +l5V +15+0 . 75V - O.ZA For position control circuit 

- 15V - 15V - 15+0.75V - 0 . 2A For position control circuit 

ov ov -- --- --
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3 . 4 

@ +2 4V 

0 ov 

+ l !>V □ ®® ov® @+sv 
- 15V 

® Voltage check point 

Fig . 3 . 4 (a) Voltage Check Terminals of Master PCB (Al6B - 1000-00 10) 

(cl) Checking the velocity control unit vol tages 

(i) Check each power voltage at the check terminals on the velocity control unit PCB of 

each axis. 

° CH 15 

° Cl-116 

° CI-117 

DC +24V (22 - 27V) 

DC +15V (14 . 5 - 15 . 5V) 

DC -lSV (-14 . 5 - -15,5V) 

For mounting positions of c heck terminals of the M series velocit y control unit, 

1·efer to 4.4 . 

(ii) Check AC lOOV power supply at T l screw terminals No . 3 and No . 4 of the velocity 

control of each axis . If t he emergency stop circuit on the machine tool side is 

operating or if the emergency stop b u tton is being d epressed on the operator ' s 

panel, this AC lOOV is turned off, Release the emergency stop button o r 

emergency stop circuit. 
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3.4 

(3) Negative feedback connection check 

(a) X axis 

Move each axis by hand so that the X axis moves in the positive (+) direction defined 

in the machine tool (or turn the pulse coder shaft in the direction) . 

The X axis is connected properly when the voltage at check pin TSAX (Address Dll 

on PCB) is negative, or data at DGN No . BOO is minus. 

If the check pin TSAX voltage is positive or the DGN No. 800 data in plus , the X axis 

is connected by positive feedback, and it runs away when the DC servo motor is 

connected. In such a case, reconnect signal lines of the control unit and DC servo 

motor as follows . 

PCAX- PCBX 

*PCAX - *PCBX 

(b) Z-axis 

Move the z-axis in just the same way as in X-axis . Make sure that check pin 

TSA Y / Z or DGN No. 801 data is minus. If not, change the connections as follows. 

PCAZ - PCBZ 

*PCAZ - *PCBZ 

(c) When the built- in DC motor inside the tachogenerator is used; 

Move the X and Z axes in the same way as described above , and make sure t hat t he 

voltage is negative at_ check pins TSAX and TSA Y / Z. 

If positive, turn TSAX and TSBX for the X axis, or turn TSAZ and TSBZ for the Z 

axis. 

(4) Machine tool interface check 

Check if input/output signals are normally transferred to and from the machine tool interface 

according to the self-diagnostic functions table. (See para, 6.1 and 6.3) 
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3. 4 

(5) Identification of the software version numbers 

(a) Wh en powe r is turned on; 

The software version number is displayed as shown below until the system is set to be 

ready for operation a fter turning on the power switch or until an alarm occurs . 

FFNJC SYSlEM 3T l'ODEL C -82. 07. 30-

D25 - 02 

tm READY 

D25 - 01 

T~L_- Version 

ROM serie s (for FS 3T-C) 

Note) For FS 2T-A, ROM series is NOL 

( b) After power has been turned on; 

The version number can be displayed by the following procedure after power has been 

turned on. 

(i) Set the EDIT mode 

(ii) Select PRGRM (program) CRT screen . 

(iii) Depress buttons in the order of~-m and I INPUT Ion the MDI/CRT panel. 

In addition to the version number, the following data are also displayed concurrently. 

(i) Number of loaded program numbers (PROGRAM NO. USED) 

(ii) Number of remaining program numbers (PROGRAM NO. FREE) 

(iii) Number of stored program characters (MEMORY AREA USED) 

(iv) Number of remaining program characters (MEMORY AREA FEED) 

(v) Program numbers being loaded (PROGRAM LIB RARY LIST) 
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3.5 

(c) Indication of PC control software version number 

The PC control software version number (option) can be displayed in DGN No. 335 

after power has been turned on, 

(DGNOS No.) 

3351 I...--'-----'-----'---'---'--.,___..____, 

'------.------'' ''--------.----'' 

(0 - 9) (0 - 9) 

Indicated in BCD two digits 

( 6) Parameter setting 

Indication Version No . 

BCD 01 •. •.• • • ..•• A 
02 •.•. . ..•••• B 

26 ...•• •• • ..• Z 

After confirming the setting of all parameters according to the parameters table, turn off the 

power supply . ( Refer to parameters in chapter 5.) 

· 3.5 Check after Turning on Power Supply when Motor Power Cable has been Connected 

(1) Check the motor power cable for normal connection. (For No. 1 system, it is the safest to 

check the connection of the motor power cable after disconnecting the DC servo motor from 

the system.) 

(a) Connect the power cable to the X- axis DC servo motor. 

(b) Open short plug S23 of the X-axis velocity control unit for Ill series. 

(c) Turn on the power supply under the condition that the emergency stop button can be 

pushed at once whenever necessary. 

(d) A run away failure or a TGLS alarm, if any, may be caused by the following. 

(i) Power cables AlX, AZX are connected reversely. 

(ii) Power cables are disconnected halfway. 

(iii) The feedback wire of the pulse coder or tachogenerator is disconnected. 

Connect the power cable and check it in Z-axis in the same way as described above. 

( 2) Opei-at ing direction check 

(a) Command the +X direction manually. 

(b) Make sure that the jog direction, position display on MDI panel , and the moving 

direction of axes are equal to each other. 

If the jog direction differs from the moving direction of the position display, t h e jog 

signal is wrongly connected at the interface . 

If the jog direction is opposite to the moving direction of the axis, change the 

connection as follows. 

A: Standard connection 
Rotating direction by 
(+) command 
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3.5 

For rotating t h e motor in the B direction by (+) command, connect t h e DC servo motor as 

follows. 

(a) Exchange the terminal positions for signals PCAa and PCBa with each other. 
(b) Exchange the terminal positions for signals *PCAa and *PCB a with each other. 
(c) Exchange power cables Al and AZ with each other. 

(d) Exchange tachogenerator signals TSAa and TSBa with each other. (Note 1) 

Note 1) This shou ld be done only when the built- in DC se rvo motor is used inside t he 

tachogenerator . 

Note 2) c< is X or z. 

Example) When the DC servo motor is model 5M , the X axis is reversely connected by the 

following connection. 

A B C D E F 
rcax PCAX + 5V * PCU tl'('.'J< l'CZX 

G r:i ,I I( I M 
~l'CZ~ Oo +5V +5V 

N p H s T 
Ov Ov 0111 X 0 11 , x Uv 

l 2 3 4 5 6 7 
Ov Uy Uv +5V +5V +5V 

8 Q '" 11 I 2 I 3 
IJH IX OH2X 

I 4 15 16 I 7 I 8 I 9 20 
Pczx ff'CZl( PCAX oWOAX PCDX *PCIIX Oo 

7 
Velocity control unit 

M7 D-----1@~--------~ 6 DC servo motor 

cCp''"" 
J I 5 

A fl 
A IX A 2X 

C D 

( 3) Axis motion check 

(a) Apply 10mm from MDI , and check if the axis moves 10mm securely . If not , examine 

parameters CMR and DMR. 

(b) Check if the position control loop gain is set properly or not. The parameter No.37 

values is normally 3000 . The servo loop gain multiplier is set for each axis by 

parameters No. 34 and 35. 

(c) Operate the limit switch mounted on the machine tool intentionally, while moving t he 

axis by JOG feed with a low override, and make sure that the ax is stops moving when 

an overtra vel alarm is detected. 

(d) Move the axis by JOG feed or manual r apid traverse while changing the override, and 

make sure that an alarm , such as an excessive error, e t c. is not produced even at the 

maximum feedrate. 
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3.5 

(4) Final adjustment and check of servo offset 

Before adjusting, turn to the emergency stop. 

Then, short CH] (VC~lD) and CH3 (0V) of M series velocity control unit PCB, and measure 

the voltage between CH6 and CH4 (0V) by using an oscilloscope or a digital voltmeter. 

Axis Adjusting position Observation point Adjusting value 

X Variable resistor of X axis Check terminal of X axis ov 
velocity control unit RVZ velocity control unit CI-16 (!_0. 5V) 

z Variable resistor of Z axis Check terminal of z axis 
velocity control unit RVZ velocity control unit CI-16 

Note 1) If the machine tool position moves during adjustment, an excessive error or an 

excessive drift alarm may occur. In such a case, adjust the servo offset after setting 

the parameter in-position width and the limit value of positional deflection amount to 

about 5,000 respectively . Reset this parameter to the original value without fail afte r 

this adjustment. If the in- position width is large, the automatic d rift compensation 

function does not operate. 

Note 2) 

Note 3) 

Don't short CH2 (TSA) and CH3 (0V) or CI-12 and C!-14 (0V) in the velocity control 

unit, otherwise the hybrid IC of the master PCl:l may be broken. 

After adjustment , disconnect the C!-11-Cl-!3 jumper wire , and apply a tlial indicator to 

the machine tool to make sure that the machine tool does not move when turning on 

and off the emergency stop switch. 

(5) Final adjustment and check of position control loop gain 

To facilitate this work, perform programming in the metric mode if the machine tool feed 

screw is metric, or in the inch mode if the feed screw is inch. 

Set NC to the feed per minute, and also set the feedrate override switch to 100%, 

Operate the machine tool in the MDI mode, and check the position deflection amount (the 

detection unit value is displayed by DGN No . ) at DGN 800 and 801. 

Adjust RV 4 ( variable resistor for fine adjustment of tachogenerator voltage sing al) on the 

velocity control unit of each axis, if desired. 

Example) Adjustment and check when the position control loop gain is 30sec - l. 

(i) Move the axis by G21, G0l, FlO0 (in case of metric screw) or G20, G0l, Fl000 (in 

case of inch screw) . 

(ii) Turn RV4 (vertical resistor for fine adjustment of tachogenerator voltage signal) on 

the velocity control unit of each axis until actual position deflection amount becomes 50 

to 60. ( detection unit) . 

The X-axis delay should be equal to the Z-axis delay at this time. 

( 6) Reference point return check 

After setting the grid shift amount as a parameter, check if t he reference point return is 

done normally. However, the set grid shift amount is not effective unless the emergency 

stop switch is turned on once after setting the grid shift amount and then the emergency 

stop switch is turned off again. Make sure of the reference point r eturn motion without 

fail. 

(7) Running test 

Perform running test by a test program prepared according to the machine tool. 
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3.6 

3.6 Recording of Data before Installation 

Data obtained during the installation time or reinstallation time are every important for 

future maintenance and check, and they should be recorded without fail. 

(1) Parameters 

Record finally set parameters, and keep one copy of these data in the system. It is 

recommanded to prepare a parameter tape, if the FANUC SYSTEM 3T-MODEL C is provided 

with a tape reader. Utilize the parameter recording table shown in para. 5. 3. 

(2) Data sheet 

If the data sheet is changed, rewrite it with new data. 

(3) Check list 

Record the check list to indicate whether check items were good or not during the 

installation time and what remedial action was taken if these check items were in trouble. 
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4. 

4. SETTING AND ADJUSTMENT OF PCB 

(1) The set positions of PCB are represented in t he setting table as shown in the following 

figure (represented as an address) . 

O. I. 2. 3. 4. ··· ··· I 5 .............. ,13 

I 
J I 

I 
I 

I•: I 
IJ --------d 
(' 

II 
A 

T hese addresses are marked with 0 - 43 in t he 

horizontal d irection and with A - J numbers in 

the vertical direction of PCB . 

Address "D15 11 , fo r example , indicates that the 

set p osition is located at t h e p lace wh ere "D" in 

the vertical direction intersects "15 11 in the 

horizontal direction in the figure. 

(2) Shapes of setting /adjusting parts 

A : Large setting pin 

~ louse sci tins pin 

B : Small setting pin 
~ 

B t:IJ Smnll selling pin 

V: Variable resistor 

(3) T he functional ver s ion number of PCB is printed on PCB . 

Example) 

Al6B-l000-0010/03 A 

T [Represents 

LRep resen ts 

function version A . 

total version 03. 
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4 , 1 

4.1 Setting of Master PCB 

(a) Settin g of posi tion control clock p u lse width CLKSET (Address: G21) 

T h e pulse width of position control clock *Cl 6M has been set at factory before s h ipmen t. 

Don't ch a n ge it. Since t he d ispersion of t he pulse width is noticeable d u e to t he clock 

gen erator ci1·cu it , the p u lse wid t h is not a lways se t to the nominal value. 

CLKSBT 
Nominal pulse width (nsec) 

2 0 25 30 35 

9-8 

10 -7 0 
l l - 6 0 
12-5 0 
1 3-4 0 
1 4-3 

1 5 - 2 

1 6 - 1 

(b) Selective s etting of pulse coder 

4 0 

0 
Pul!e width 
(20nS ~ 25nS) 

Set the p ulse coder accord ing t o the number of feedback p ulses from t h e pulse coder as 

follows . 

(i ) X- axis X- SET (Address : El2) 

X - S ET Type of pulse coder_ 
2 0 0 0 P/REV 250 0 P/H.EV 3 00 0 P/ R EV Remarks 

9-8 

1 0 -7 0 
1 1 -6 0 
1 2 - 5 

1 3-4 

1 4-3 0 (No1e) 0 (Note) 0 (Note) 

1 5-2 (Nole) (Note) (Note) 
1 6 - 1 0 0 0 Be sure to set !his item in 
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4 .1 

(ii) Z- axis Y- SET (Address: D12 ) 

Note) 

Y-SE'I' Type of pulse coder 

( z'.- S8T) 2000P/ REV 2 5 0 0 P / RI.-;V 3000P/ REV Remarks 

9-8 

l 0- 7 0 
11-6 0 
1 2 -5 

1 3 - 4 

1 4-3 0 (Note ) 0 {Note) 0 (Note) 

15-2 {Note) (Note) (Note) 

l 6 - 1 0 0 0 Be sure to set this item 

When built-in type p u l se coder and optical scale are u sed , and t he voltage is 

translated by master PCB, disconne ct between 14 - 3 and connect between 15 - 2 . 

Provided that this setting is used with the master PCB la ter version t han version 05E . 

( c) Other setting 

(i) Set t he following 1 - 16 without fail. 

Z - S 8T Remarks 

9-8 

1 0 - 7 

11-6 

1 2 - 5 

l 3-4 

14-3 

1 5 - 2 

16-1 0 0 0 Be sure to set this item 

Note) Z- SET items other than 16-1 have been set before s hip men t from factory, Howeve r, 

this setting is insignificant. 

(ii) Don't carry out the following setting, 

Set position Use 

SHl Watch dog timer alarm neglect 

SH4 PCB test 

SH5 ROM parity alarm neglect 
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Ml CPA ! CPA2 CPA3 

D CLKSET 

0 
M3 

D 
CCX 

D 

~□ X- SET 

~□ Y-SET(Z- SIT) 

~□ Z-SET 

SH I 
CJ 

"' "' r--
co 
c:, 
::.;; 

0 
ov 

"' 
"' r--
co 
c:, 
::.;; 

~ 

w Q 

"' -
Cl . 

"' "' r--
co 

~ 

0 
+ 5V 

M4 MS M6 M7 MS M9 MIO Mil Ml2 

DDDDDDDDD 

□ CPA4 □□ DD M l 7 

SH4 
CJ 

CJ 
SH5 

Ml 6 Ml 5 Ml4 

Fig. 4,1 Set Points of Master PCB (Al6B-1000-0010) 

Note 1) The shadowed portions indicate the set points. 

Note 2) OV and +5V indicate check terminals. 
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4.2 

4.2 Adjustment and Setting 

0 

/ 

/ ,, 
/ 
/ ,, ,, ,, 
/ 
/ ,, 

/ , 1/ 
'// // 

rn 

(1) Standard voltage adjustment 

A 208-1000-04 I 0 

AIOADJ . +5ADJ. 

CP33 CDCD 
I 

AO AIO 

~leasure by a digital voltmeter the voltage between AlO and AO of checking connector CP33 

to make sure it is 10. OOV. If not, adjust by variable resistor AlOADJ. Turning clockwise 

produces greater voltage. 

(2) +5V output voltage adjustment 

Adjust by variable resistor +5 ADJ. Turning clock.wise produces greater voltage , 

(3) The voltage monitor circuits always monitor output voltages and auxiliary power-supply 

voltages , detect troubles, if present, turn the ENABLE signal OFF, and cut power. 

Table 2. 3 shows trouble detection levels of voltage monitor cirucits and major causes for 

trouble detection . 

The voltage monitor circuits ar provided with jumper plugs S1 <v S4, S6 are all inserted (all 

effective). Pulling out S1 <v S4, S6 are all inserted (all effective). Pulling out S1 <v S4, S6 

makes corresponding voltage monitor circuit ineffective. 

0 

//~// //// //✓, /// 
/ 
/ 

[[] 

POWER UNIT 
-8002 
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0 

Plugs for voltage monitoring 

-15L i::;::::::::::; S I 
Al5H i::;::::::::::; 52 
+ 15L o:::=:::::TI S3 
+24L o:::=:::::TI 54 

' ' +5L ~ 56 
' I 



I.>) 
u, 

Table 4 . 2 Table of voltage monitoring circui t 

Voltage monitor circuit 
and abnormality detection 
level (absolute value) Actuation of OVP and OCL 

Less than +SV circuit OVP actuation 
+SV 97% +SV circuit OCL actuation 

Primary circuit OCL actuation 

+24V circuit OVP actuation 
+24V Less than +24V circuit OCL actuation 

19.0 to 20.0V Primary circuit OCL actuation 

+15V and +24V circuit OVP 
+15V Less t han actuation 

12. 7 to 13.0V +15V and +24V circuit OCL 
actuation 

-lSV and +SV circuit OVP 
-lSV Less than actuation 

12 . 0 t o 13 . 0V -15V a nd +SV cir cuit OCL 
actua tion 

(Auxiliary More than 
power 17. 5 to 18 . 7V 
supply) 

OVP: Ov er voltage protecting function 

OCL: Over cur rent limiting function 

Major causes of abnorma lity 

Primary 
Rectifier and control circuit circuit 

Switching stop due to Al5 
voltage drop DS13 trouble 
Trouble of +5V cont rol circuit 
(M12, M13, etc,) 

Switching stop due to Al5 Trouble of 
voltage drop power switch 
Trouble of OS1 2 circuit 
Trouble of +5V and +24V Blow out of 
control circuit Fll to AF12 
(Ml2 , Ml3, e tc , ) 

Trouble of RG 11 

Trouble of RG12 

Trouble of D36 

Trouble of ax iliary power 
(M ll , etc.) --

Symbols of 
External 

Others 
the shorting 

conditions plugs 

S6 

Trouble 
of voltage 

In put AC monitor 
voltage circuit S4 
d rop (Ml3, 

Ml4, 
etc . ) 

S3 

Sl 

S2 -- ---



4.3 

4.3 Tape Reader Adjustment 

(1) Prepare a test tape about 40cm by alternately punching a paper tape other than black and 

gray tapes, and then, connect both ends of each tape to produce an endless tape. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . . . . . . . . . . . . . . . . . . . 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ..................... 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

( 2) Load the above test tape onto the tape reader , and feed the tape by setting the switch to 

MANUAL, 

AUTO 

C FANUC ) 

ij HEI, EASE 

~1-\ NUA L 

(3) Measure the waveform between check terminal S and OV (ground) of the photoamplifier PCB 

mounted on the rear face of the tape reader, and adjust variable resistor SP until the 

ON-OFF time ratio becomes 6: 4. 

(4) Measure the waveform at check terminals 1 to 8 of the photoamplifier by using the 

oscilloscope, and find a channel having the shortest ON time width (ground:OV), 

(5) Measure t he waveform having the shortest ON time width out of waveforms at terminals 1 to 

8 and the S waveform, and adjust the variable resistor mounted on the right side of SP so 

that their time relation is obtained as illustrate d below, 

(6) Make sure that all waveforms at check terminals 1 to 8 satisfy the time relation shown in the 

following figure, 

I ON --i- OFF I 
Wavcform~~;•~~;n~;--------il ,..,-----,L _J 

=6:4 I I 
I 

I 

-I I
I 

-j 
I 

t-
I Longer than JOO µ,s 

I 

Wnvcform having J 
the shortest time 
width out of wave
forms at check 
terminals J to 8 

ON 

- 36 -

I 
I 
I 

Longer than 300 µs 

I....._______ _ __.I 
OFF 



Note) 

Photoamplifier PCO 

D 
A20B-0007-0750 

CDCCODODC 

0 SB76S432 l 

ov ~mi 
SP~~ 

[ID 
AC 2 00V 

D 

Information hole signal adjustment (R V2) 

Sprocket signal adjustment (RV!) 

,..._ _____ Check terminnl 

4.3 

For adjusting the output waveform of the photoamplifier, use a blue, white, pink, or 

yellow tape other than black and gray tapes. If a blue, white, pink or yellow tape is 

loaded to the tape reader which has been adjusted by using a black or gray tape, an 

error is produced. Don't adjust the tape reader by using a black or gray tape. (If a 

black tape only is used at all times, the tape reader may be adjusted by using the black 

tape.) 
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4.4 

4.4 Setting and Adjustment of Velocity Control Unit 

l'lf 
J-10 
n1 
IJ 0 

;\' 0 

f: 1
0 

("IJ 
JU 0 
Clf 
20 0 
[If 
,,,0 

1;''0 
mo 
7 

~,110 

g'o 
CII i r, O 

1\10 
l_}IQ 

r
1
11 0 

S,11 0 
r110 

c-;'o 
~"o 
;~'o 
rn 
23 ° 

0---0 

SLl~6 

[DJ RVS 

Sl h 

.'i11 

SH 

' I 
SI 

ID] R\'J 

ID] JtV2 

ID] ltV4 

Sl'AHE□ 

a
O Q CHIA 

Q Cl l2A 

VccA 

0 Q CHIU 

VccU O CH1B 

0 
0 CIIIC 

0 Cli2C 

VccC 

0 

0 QCIIID 

0 Cll2D 

VccD 
0 CIIIE 

I 5 

CN4 

CNJ 

□ 
HV.1 

lo] 

ma 15 

52.1 ~ 
21 
20 
26 

DltK * 
HVAL )/, 

FUSE J( ESJSTOJt 
flCAL * 
ave ;¥, 
LV,\ L J/, 

CNI 

20 ---- 14 
IJ--- 8 ---- b 

TGL~ * 
J>C,\L * 

.>£ Vee 
~ RD 

;¥,pnov 

SETTING OF TJJERMAL llEL,\ y 

CURRENT 
SETTING MAltK 

MOTOR MODEL 

OOM 
O~f 

SM 
10~1 

20M 

30.\J 

JOMH 

CURRENT 
4A 

6A 

'),\ 

1:2A 

18A 

2-IA 

J6A 

CURRENT 
SETTING DIAL 

RESET HUTTON 

Fig. 4,4(a) Installation Diagram of Velocity Control Unit PCB 
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SETTING OF JUMPER 0 · POSITION TO BE SIIORTCIRCUITTED 

OOM OM, 5M IOM-JOM(H) 
JUMPER 

PANCAKE PULSE PANCAKE PULSE PANCAKE ~JEANING PULSE 
CODER TACHO CODER TACflO CODER TACHO 

s I 0 0 0 0 
2 0 TACHO- GENE. SETTING 

j COMPRESSOR ENABLE ., GAIN ATTENUATOR 
5 0 0 0 0 0 0 
6 0 I 0 0 0 0 0 IIIGH FREQUENCY GAIN 

7 0 0 0 0 0 0 RIPPLE FILTER 
8 0 0 0 0 0 0 IIIGH- GAIN C.KJ. ENADLE 
9 I 

10 0 0 0 0 0 0 
CAPACITOR FOR 
COMPENSATION C.K.T. 

I I 

" 0 0 0 0 0 I 0 
13 DC GAIN 

J.; CAPACITOR FOR IIJGII-GAIN 

15 SEE NOTE6 

16 0 0 0 0 0 0 CHOPPING FREQUENCY 
SELECTOR 

TIIERMOSTAT FOR TRANSFOR 
20 SEE NOTE I -- -- -- -- -- ~l~!~nt~D DISCHARGE UNIT 

" URK AL\RM ENABLE 
22 DCAL ALARM ENABLE 
23 TGLS ALARM ENABLE 

24 0 0 0 0 0 0 ave ALARM OPERATING 
TIME SELECTOR 

25 TGLS ALARM SENSING LEVEL 
2fi SEE NOTE, -- - - -- -- -- DISCHARGE UNIT SELECTOR -

I:'! (, 0 0 
MOTOR SELECTOR FOR 
ARMATURE VOLTAGE 
FEEDBACK CJD. 

Adjustment and check oi variable r esistors 

SETflNG CONDITION 
POs ITEM REMARKS 

PDT CHECK- Pl~ SHORTING SETTING AND CHECK 

I 
CIIECK AT CIIECK SHALL DE MADE IN 
JUMPER ACCORDANCE WITH AUOVE TABLE 

Clll5- J CH15- J I CH16-3 I CH17-3 
CHECK OF DC Cll16-3 

I 14.5-1 5.svl-14.5-1 s.sv 2 POWER SOURCE CHl7-J 11-~1v 

3 GAIN RV! 5 SCALES 

CHI - J 
!O.SV MAX PANCAKE 

Cllf>-J CH)- J TACHO ., OFFSET l!V2 
5 SCALES 

PULSE 
CODER 

OVJ;RCUllllENT I OOM O.&tl.l X SCAL£(A) 
5 RV3 10 SCALES jOM-20M 1t J.8 X SCAL£(A) ALARM ADJ. 

I JOM(II) 4+ 7.5 XSCAL£(A) 

TM' l 10-GENERA OR 
1) NORMALITY 5 SCALES 

r, COMPENSA TJON RV4 2) USE FOR FINE ADJUSTING 
OF LOOP GAIN. REFER TO 
MAINTENANCE MANUAL OF NC. 

CURllENT LIMITER RVS 
I OOM I 56-l/(93- 5X SCALE~A) 

7 
SETTING ISEE NOTE 5 9 SCALE IOM-20M I 1880/(93-SX SCALE)(A) 

I JOM(H)I 3760/(93- SX SCALE)(,\) 

N0Tc I. IF CONNECTION BETWEEN CN2(4X5) AND TRANSFORMER OR DISCHARGE UNIT EXISTED. 
YOU WI LL DISCONNECT S20. 

' IF YOU USED DISCHARGE UNIT. YOU WILL DE OPEN-CIRCUIT AT 526. 

3. VOLUME SCALE IS AS FOLLOWS. RIGHT FIGURE SHOWS 8 SCALES. 

5 SCAL~S 

~ 
4. • MARK IS TOTAL EDITION Of l'CU. 

0 10 SCALES 

5. CURRENT LIMITER FUNCTION IS ArPLJED FOR PCB EDITION 020 on L\TER. 
6. SETTING OF S15 

DIA• CURRENT LIMITER SETTING 
OW•OJD NO CONNECTION 
04u•o5n CHOPPING FREQUENCY SELECTOR 

01c· - 0.022/Jf INTO HIGII FREQ. GAIN 
OONOT SllORT Sl4,Sl5TOGATHER 

Fig. 4.4(b) Sh ort bars and variable r esistors of velocity control unit PCB 
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4.4 

SYMBOL MEANING OF CHECK TERMINAL SYMBOL 
Cfl I 3/·1 X VCMO CIIJJ PWA 1'11'!>1 CKT OUTPUT FOR DRIVER A 

2 TSA TACHO- GENERATOR SIGNAL 12 l'WB ,. 
B 

J av JJ l'WC " C av 
" •I av 14 PWO D 

5 
COMPENSATION C.K.T. 

I 5 +:!,\V +:!-iv 
6 16 t JSV t15V 
7 Tl!IANGLE WAVB SEE FIG. 2. 17 - 15V - 15V 

DOM I 0.66V/ A 18 VCMD VELOCITY COMMAND 
8 CURRENT OM-WM J 0.2V/A 19 VFDI ARM ATURE VOLTAGE FEEDBACK 

I O.IV/A ·-JOM(II) 20 VFD2 SIGNAL 
9 ER INPUT SIGNAL OF PWM C.K.T. 23 ENBL DRIVER ENABLE 

10 DISCflARGI DISCHARGE MONITOR. SEE FIG. J . 

I .:!!0.2V 

f A t 

~ 
r=t:,;,. 

:!4!3Vp-p 

L ,,..?.1 
av 

I 
DISCHARGE 
TIME WIDTII 

0.8:!0.lm~ c 

FIG. 2 FIG. J 

LED DISPLAY 

NAME MEANING 

PRDY ( GREEN) 
LED POSITION READY SIGNAL. 

VccRDY 
MONITORING FOR IIREAKJNG OF FUSE RESISTORS (RBI , R82). 

LIGHTING : NO- BREAKJNG 
(GREEN LED) NO LIGHTING , CIIECK ITEM 

g CONTINUlTY CHECK : RBI. R82 
l'CU CN2 TO TRANSFORMER 

ORK (RED LED) NO FUSE BREAKER CUT OFF 

HIGH VOLTAGE ALARM 
IIVAL POWER SUl~'LY VOLTAGE JS TOO IIIGII. 

DISCHARGE C.K.T. GOES WRONG. 
(RED LED) LOAD INERTIA IS TOO HIGH. 

HIGH CURRENT ALARM 
HCAL SIIORT C.K.T. BETWEEN Ti(l)(6) AND (7)(8). 

TRANSISTOR MODULE IS DAMAGED. 
(RED LED) rcu OF PWM C.K.T. GOES WRONG 

ave OVERCURRENT ALARM (SET RVJ) 
(RED LED) MOTOR LOAD IS TOO HEAVY. 

TGLS MOTOR RUNAWAY ALARM 
(RED LED) VELOCITY FEEDIIACK SIGNAL IS LOSED. 

MOTOR ARMATURE CONNECTION IS OFF. 

DISCHARGE ALARM 

DCAL 
ACCELERATION AND DECELERATION FREQUENCY IS TOO IIIGH. 
REGENERATIVE ENERGY FROM MACHINE WEIGHT OF VERTICAL AXIS IS TOO LARGE. 

( RED LED) TRANSISTOR FOR DISCHARGE IS DAMAGED. 

LVAL POWER SUPPLY VOLTAGE DROP ALARM. 
(RED LED) POWER SUPPLY VOLTAGE IS TOO LOW. 

FAULTY PCB. 

Fig .4.4(c) Check Terminals and LED of Velocity Control Unit PCB 
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5. 

5. SYSTEM PARAMETER 

Parameters must be set correctly so that the servo motor characteristics, machine tool 

specifications, and machine tool functions are fully displayed when NC is connected to the DC servo 

motor or machine tool. Since con ten ts of parameters depend upon machine tools, refer to the 

attached parameter table prepared by the machine tool builder. 

5.1 Parameter Display 

Ii 
(1) Depress PIARA

1
M button on MDI/CRT panel. 

(2) Select a desired page by depressing page buttons (l}],[[jl. 

5.2 Parameter Setting 

5.2.1 Setting of parameters by using buttons on MDI/CRT panel 

(1) Set the PARAMETER INPUT switch of the master PCB (address J30) to ON. 

placed to P/S alarm No.100 condition. 

np 
Re.ir side tJ 

3 ------ -- ---31- ---- -,IJ 

OFPa,ON 

PARAMETER 
INPUT 

Mnster PCB 

(2) Select the MDI mode (or set the emergency stop condition) 

(3) Depress PfRA:M button to display parameters on the CRT screen. 

(4) Depress the page button to display a desired parameter page. 
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5.2 

(5) Shift the cursor to the position of the par ameter number to be changed . 

Method 1 

CURSOR 

[I] Depress cyRspR button . If this button is depressed continuously, the cursor shifts 

[D sequentially. If the cursor exceeds a page , the next page appears on the CRT screen . 

Method 2 

Input I ~ I, Jparamete11 number and IINPUTj. 

(6) Key in a parameter value by data input keys. 

r7 
(7) Depress lf PU?. The parameter value is input and displayed . 

(8) After all parameters have been set and confirmed, turn off the PAH.AMETER INPUT switch. 

(9) Depress the RESET button to release the a larm condition. If alarm No. 000 occurred, turn on 

the emergency stop switch, or turn off the power supply and then turn it on, otherwise the 

alarm is not released. 

5.2.2 Setting of parameters using a tape 

This method is effective only when the input/ output interface option is mounted . Parameters 

can be input from the tape reader or teletypewri ter ASR33/43. 

< 1% 1~ IN I I ~1 NI I I ~~ I~ IN I I ~Ii I ~ 
~ , , ' ' , ,,. 

' ' (a) ,,. ✓ .... .... _ (c) 

l~l1I 1l0 lr!o l 1l0 l1 l0 I 0 l1l1 lr·1 
---v---J 

(b) (d (d) 

Fig. 5.2.2 Parameter Setting Tape Format 

(a) Punch % (in case of ISO code) or ER or CR (in case of LF or EIA code) at the start of the 

tape . 

(b) Punch the data number following address N next to the end of block code (LF in ISO code 

or CR in EIA code) . 

(c) Punch a data to be set after address P. Punched data at the address should correspond to 

the parameter number punched at address N . 

(cl) Punch the end of block code . Continue step s (b), (c), (cl), as required. A dat a number 

following address N must be p u nched at the start of each b lock. Leading ze r os of parameter 

data followin g P are omit table. 

(e) Punch LF (in case of ISO code) or CR or ER (in case of % or EIA code) finally. Data input 

from the tape is finished with the input of this code . 

Parameters not specified on the tape remain unchanged even if the parameter se tting tape is 

input. 
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5 . 2 

The parameter setting tape prepared by the above procedure can be input according to the 

following procedure. 

(i) Turn on PARAMETER INPUT switch on master PCB. 

(ii) Select EDIT mode on operator's panel 

(iii) Select PARAM on MDI & CRT panel. 

(iv) Turn on INPUT button on MDI & CRT panel. 

( v) Turn off PARAMETER INPUT switch on master PCB. 

(vi) Turn on RESET button (Turn on and off the emergency stop switch, if alarm number ODO 

occurred.) 

Note 1) The tape stops traveling when the following alarms are detected. However, these 

alarms are not displayed. 

(i) TH or TV (with TV check turned on) is in parity error. 

(ii) An address other than N and P was input. 

(iii) An N or a P value is disallowable. 

Note Z) Depress RESET button, if it is desired to stop setting from the tape halfway. 

Note 3) A part of parameters don 1t become effective unless the emergency stop switch is 

turned on once or power supply is turned off (when alarm No.ODO occurred) . 

Note 4) Parameters related to the I/O interface must be set from MDI, etc, before inputting 

parameters from the tape . -
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5.3 

5.3 Parameter Table 

5.3.1 Parameter table 

Standard setting 
Parameter No. Abbreviation Meanings at the shipment 

time from FANUC 

0000 Setting parameter 

0004 

0005 Various setting 

0006 

0007 DMRX GRDX DMR detection multiplier 

0008 DMRZ GRDZ GRD references counter capacity. 

0010 Various setting 

OOll TMF TFIN MF, SF, T, FIN signal timming 

0012 Various setting 

0013 Various setting 

0014 Various setting 

0015 CMRX 
Command multiplier 

0016 CMRZ 

0018 VLOCX 
Velocity command value clamp 

0019 VLOCZ 

0021 SPLOW Spindle rotation number at low speed 

0022 THDCH Chamfering width in thread cutting 

(G76, G92) 

0023 SCTTIN 
Check timing for spindle speed 

arrival signal 

0025 INPX 
In-position width 

0026 INPZ 

0028 SERRX 
Position deflection limit value 

0029 SERRZ 

0031 GRDSX 
Grid shift amount 

0032 GRJ:?SZ 

0034 LPGMX 
Servo loop gain multiplier 

0035 LPGMZ 

0036 PSANGN Data for gain adjustment of 

spindle analog voltage 

0037 LPGIN Servo loop gain 

0038 RPDFX 
Rapid traverse feedrate 

0039 RPDFZ 

0041 LINTX 
Linear acceleration/deceleration constants 

0042 LINTZ 

0044 THRDT Time constant in thread cutting 

0045 FEDMX Higher-limit speed in cutting feed 

0046 THDFL Lower-limit speed in thread cutting 
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5.3 

Standard setting 
Parameter No. Abbreviation Meanings at the shipment 

time from FANUC 

0047 FEEDT Time constant of exponential acceleration/ 

deceleration of feed and JOG feed. 

0048 FEEDFL Lo w speed of exponential acceleration / 

deceleration of feed (FL speed). 

0049 SPALW Toler ancse at the detection of spindle 

speed . 

0050 SPLMT Spindle speed fluctu ation the detection of 

spindle speed. 

0051 RPDFL Least speed of rapid traverse ovserride 

(Fo). 

0052 ZRNFL Low speed at referencse point retur n 

(FL speed). 

0053 BKLX 

0054 BKLZ Backlash amount 

0056 SPDLC Spin d le speed offset compensation value. 

0057 GRMXl 

0058 GRMXZ Max . spindle speed of each gear in constant 

0059 GRMX3 surfacse speed control. 

0060 GRMX4 

0061 DRFTX 

0062 DRFTZ Compensation amount of servo loop drift. 

0064 JOGFL Low speed of exponential acceleration/ 

deceleration of J OG feed (FL speed) . 

0066 SEQINC Number increment value in automatic 

insertion of sequence No . 

0067 LOWSP Min . s p indle speed . 

0068 BRATE0 Baud rate. 

0069 BRATEl Baud rate . 

0070 LTIXl 

0071 LTIZl 

0073 LTIX2 Stored stroke limit. 

0074 LTIZ2 

0076 PRSX Coordina te values of reference point 

0077 PRSZ in automatic reference point return. 

0078 SPTIME Start timin g for checking the spindle 

fluctu ation. 

0079 PSGRDX 

0080 PSGRDY Grid width of position s i gnal output. 

0082 MRCCD Cutting depth in multiple r epetitive cycle 

(G71, G72). 

0083 MRCDT Relief amount in mu ltiple repeti t ive cycle 

(G71, 72). 
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5.3 

Standard setting 
Parameter No . Abbreviation Meanings at the shipment 

time from FANUC 

0084 PESCX Relief amount in multiple repetitive cycle 

0085 PESCZ (G73 in X and Z ax is direction . ) 

0086 PATIM Number of division in mu ltip le repetitive 

cycle ( G73) . 

0087 GROVE Return amount in multiple repetitive cycle 

(G74, G75) . 

0088 THRPT Repetitive count of finishing in multiple 

repetitive cycsle ( G76) . 

0089 THANG Angle of tool tip in multiple repetitive 

cycle (G76) . 

0090 THCLM Minimum cutting depth in multiple 

repetitive csycle ( G76) . 

0091 THDFN Finishing allowance in multiple repetitive 

cycle (G76) . 

1000 Various setting. 

1001 Various setting. 

1002 Various setting. 

1003 Various setting. 

1004 Various setting. 

1006 
I Various setting. 

1009 SCLMP Upper limit of spindle speed . 

1010 CRCDL Tocl lnose R compensation. 

1011 ACALFL Feed rate during measuring in automatic 

tool . 

1012 RPDJX 

1013 RPDJZ JOG rapid traverse rate. 

1028 WIMAX Allowable input value in t ool wear 

compensation amount incremental input. 

1029 WOMAX Maximum value of tool wear compensation 

amount. 

1030 MIRSS Distance between tool posts to shift the 

coordinate system by mirror image for 

counter tool posts. 

1031 GANMAX Deceleration paint at automatic tool 

compensation for X axis. 

1032 GANMAZ Deceleration point at automatic tool 

compensation for Z axis. 

1033 EPCX Allowable deviation of measuring poin t 

during au tom a tic tool compensation for 

X axis. 

1034 EPCZ Allowable deviation of measuring point 

during au tomatic tool compensation for 

Z axis. 

1035 REF2X Distance to the second reference point 

1036 REF2Z from the first reference point. 
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5.3 

Standard setting 
Parameter No. Abbrev iation Meanings at the shipment 

time from FANUC 

1038 UPKY 

1039 DWNKY JOG moving axis and direction set ting . 

1040 RGTKY 

1041 LFTKY 

1044 MBUFl 

1045 MBUFl Setting of M code without buffering. 

1046 PSORGX Grid No. at the reference point of the 

1047 PSORGZ position signal output. 

1061 MllA 
s I M code decode signal out put. 1078 M35C 

1051 NSWll 
I \ 

1114 NSW88 

Note) Setting parameters only can be changed without turning on the parameter in pu t swit ch. 
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5.3 

PARAMETER RECORD 

Contents Cont ents 

No . 7 6 5 4 3 2 1 0 No. 7 6 5 4 3 2 1 0 

0 0 4 0 

0 1 4 1 

0 2 4 2 

0 3 4 3 

0 4 4 4 

0 5 4 5 

0 6 4 6 

0 7 4 7 

0 8 4 B 

0 9 4 9 

1 0 5 0 

1 1 5 1 

1 2 5 2 

1 3 5 3 

1 4 5 4 

1 5 5 5 

1 6 5 6 

1 7 5 7 

1 8 5 B 

1 9 5 9 

2 0 6 0 

2 1 6 1 

2 2 6 2 

2 3 6 3 

2 4 6 4 

2 5 6 5 

2 6 6 6 

2 7 6 7 

2 8 6 B 

2 9 6 9 

3 0 7 0 I 

3 1 7 1 

3 2 7 2 

3 3 7 3 

3 4 7 4 

3 5 7 5 

3 6 7 6 

3 7 7 7 

3 8 7 B 

3 9 7 9 
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5.3 

Contents 

No. 7 6 5 4 3 2 1 0 

8 0 

8 1 

8 2 

8 3 

8 4 

8 5 

8 6 

8 7 

8 8 

8 9 

9 0 

9 1 

9 2 

9 3 

9 4 

9 5 

9 6 

9 7 

9 8 

9 9 

(Note) Copy this table for the record of parameter. 

- 49 -



5 . 3 

5.3.2 Function parameters table 

( 1) Parameters for servo 

Parameter No . Bit Description 

0004 7 Whet her automatic drift compensation is done or not 

0007 - 0008 6 - 4 Detection multiplier (DMR) in X- axis and Z- axis 

0012 2 
Whether servo alarm is generated or not wh en VRDY is turned on 

befor e PRDY is output. 

0015 - 0016 Command multiplier (CMR) in X-axis and Z- axis 

0018 - 0019 C lamp of velocity command value in X-axis and Z-axis 

0025 - 0026 In-position width in X-axis and Z-axis 

0028 - 0029 Limit value of deflection amount in X-axis and Z- axis 

0034 - 0035 Servo loop gain multiplier in X-axis and Z-axis 

0037 Position control loop gain 

0061 - 0062 Drift compensation amount in X- axis and Z-axis 

(2) Parameter s for feed command 

Parameter No . Bit Descr iption 

0004 6 Whether dry run is effective or not for rapid traverse command 

0006 4 Direction to increase t he override signal (*OVl - *OV8 , ROVl ) speed. 

For details , see Table 5.4(a) 

0012 0 Whether manual rapid traverse is effective or not with out reference 

point return after turn in g on power supply or emergency s top switch. 

0018 - 0019 Clamp of velocity command value i s X-axis and Z-axis. 

0038 - 0039 Rapid traverse rate of X-axis and Z-axis . 

0041 - 0042 Time cons tan ts of linear acceleration/ deceleration in X-axis and Z-axis 

(for rapid 'traverse) . 

0045 1-ligher- limi t speed in cutting feed . 

0047 Time constant of exponential acceler ation/ deceleration in cutting feed 

and manual feed. 

0048 The lower limit speed (FL) on exponential acceleration/ deceleration in 

cu tting feed. 

0051 Least speed of r apid traverse override (Fo). 

0064 The lower limit speed (FL) on exponential acceleration/ deceleration in 

manu al feed. 

1012 

1013 
JOG rapid tracverse rate. 
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5.3 

( 3) Parameters for reference paint return 

Parameter No. Bit Description 

0004 5 Selection to determine whether deceleration signals . 

*DECX , *DECZ for reference point return are A contact or B contact 

signals . 

0006 0 X-axis r eference point return direction . 

1 Z-axis reference point return direction. 

0012 7 Whether automatic coordinate system setting is done or not when 

manual reference point return was made . 

0031 - 0032 Grid shift amount in X-axis and Z-axis. 

0052 Low speed feedrate (FL) in reference paint return. 

0007, 0008 3 - 0 Capacity of reference counter for X axis and z axis. 

0076, 0077 Coordinate value of the reference point in automatic coordinate 

value setting. 

1035, 1036 The second reference point distancse from the first reference point. 

(4) Parameters for I/O interface 

Parameter No. Bit Description 

0005 7 Whether feed is output or not besfore and after the tape when a 

program is output 

2 Whether 20mA curren t interface is used or RS232C is used as I/O 

interface 

0 Whether stop bits are 2 bits or 1 bit in I/O interface 

0013 7 Whether program input is started or not b y external signal (MINP) in 

I/O interface 

0014 7 Whether feed is output or not before and after paper tape when a 

program is output 

2 Whether 20mA current interface is used or RS232C is used as I/O 

interface 

0 Whether stop bits are 2 bits or 1 bit in I/O interface 

0068 Baud rate when 1/0 interface is used 

0069 Baud rate when I/O interface is used 

Note 1) Parameters No. 0005 and 0068 are effective when setting parameter is O. 

Parameters No. 0014 and 0069 are effective when setting parameter is 1. 

(5) Parameters for backlash compensation 

Parameter No . Bit Description 

0006 0 Initial backlash direction of X-axis when power is turned on 

1 Initial backlash direction on Z- axis when power is turned on 

0010 1, 0 Backlash compensation pulse frequency 

0053, 0054 Backlash amou nt in X-axis and Z-axis 
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5.3 

(6) Parameters for tool compensation 

Parameter No. Bit Descr iption 

0004 4 Whether the offset amount is specified by radius or diameter. 

3 Whether the offset is cancelled or not under the reset condition. 

0010 6 Whether the conunter input function of offset amount is effective 

or not. 

0012 6 Whether work coordinate system shift function is effective or not. 

5 Whether direct input funct ion of tool position offset amount is 

effective or not. The tool position offset ar:1ount is directly input 

by offset numbsers 101 - 116 when the direct inpu t funcstion is 

effecsti ve . 

1000 3 Whether the offset amount is cancselled by tool offset number 0 

or not. 

2 Whether t ool figure is compensated by vesctor processing, that is, 

by tool movement or by the coordinate system shift. 

1 T he geometry offset number is designated by the two high order 

digits or low order digits . 

1001 6 Managements of high 2 digits are selected at designating T code 

with 2- digit value . 

5 Incremental and absolute designations are effective to tool wear 

offset amount and tool geometry offset. 

4 Whether the offset movement is done together with the axis 

movement or it is done in a T code block . 

1002 4 Whether record button is provided or not in the direct input of the 

tool position offset amount and of the shift amount measured value 

in the work coordinate value. 

1 Whether "W" of the left character of each number at the tool wear 

offset amount display is displayed or not. 

1010 Parameter be related to tool nose r adius compensation at angle 

close to 90° . 

1011 Feed r ate during measuring in automatic tool compensation. 

1028 Allowable value of tool wear offset incremental input. 

1029 Maximum value of tool wear offset amount. 

1031 Deceleration point at automatic tool compensation for X axis. 

1032 Deceleration point at automatic tool compensation for z axis. 

1033 Allowable deviation of measuring point during automatic tool 

compensation for X axis. 

1034 Allowable deviation of measuring point during automatic tool 

compensation for z axis . 

(7) Thread cu tting 

Parameter No . Bit Description 

0022 Width of chamfering for thread cutting. 

0044 The time constant value in thread cutting. 

0046 The lower limit value of acceleration I deceleration in cutting feed. 
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5.3 

(8) Coordinate system 

Parameter No. Bit Description 

0004 1 Displays program position or actual position. 

0005 1 When coorclina te system is set, the relative coordinate system is 

preset or not . 

0012 7 Automatic coordinate setting is performed or not when reference 

point return is executed . 

6 The work coordinate system shift is effective or not. 

0076 Automatic coordinate system setting value for X axis. 

0077 Automatic coordinate system setting value for z axis . 

( 9) Spindle servo 

Parameter No. Bit Description 

0021 Spindle speed dur ing low- speed spindle rotation . 

0023 The relay timer for checking the spindle speed arrival signal. 

0036 The data for adjusting the gain of spindle analog outpu t. 

0049 Tolerance at the detection of spindle speed . 

0050 Spindle speed fluctuation the detection of spin d le speed. 

0057 - 0060 The spindle speed corresponding to each gear, 

0067 Minimum spindle speed. 

0078 Start timing for checking the spindle fluctuation. 

1000 7' 6 Setting polarity of spi ndle analog output. 

5 Setting polarity of spindle analog output at spindle orientation. 

1001 1 Detection of spindle speed function is effective or not. 

1009 Upper limitation of spindle speed . 
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5.4 

5.4 Details of Parameter 

Parameters are explained in detail below. Set parameters to O without fail, if their usage is 

not specified in the following detailed description. 

Parameters don't always function unless the NC function (option) is provided, even if their 

usage is specified. Parameters for FS 3T-C and FS 2T-A are different. In the following 

explanations, the upper part of the parameter name is for FS 2T-A and the lower part is for FS 

3T-C. Basic and option parameters are identified from each other in the "remarks" column. 

Confirm which parameter options are mounted in your FS 3T-C and FS 2T-A, in advance. 

Parameter No. Parameter 

0 0 0 

Bit No. 

ADFT 

RDRN 

DEC! 

ADFT RDRN DECI ORC TOC DCS PROD sew 
4 ADFT RDRN DEC! ORC TOC DCS PROD sew 

7 6 5 4 3 2 1 0 

1: Automatic drift compensation is performed. 

0: Automatic drift compensation is not performed. 

1: Dry run is effective for rapid traverse, 

D: Dry run is not effective for rapid traverse. 

1: Deceleration signal II l II in reference point return indi

cates deceleration . 

0: Deceleration signal 11 0 11 in reference point return indi

cates deceleration. 

ORC 1: Offset value becomes a radius designation. 

D: Offset v alue becomes a diameter designation. 

TOC l: Offset is cancelled by reset button . 

0: Offset is not cancelled by reset button. 

DCS 1: Pushing the ST ART button on the MDI panel directly 

actuate the NC start without going through the machine 

side (MDI mode only). 

0: Pushing the START button on the MDI panel issues the 

signal to the machine side. The NC start is actuated 

when the NC receives the start signal from machine side. 

PROD l: Displays programmed position in current value displaying 

for U and W. 

D: Displays actual position. 
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Parameter No. Parameter 

sew 1: Least command increment is input in inch system, 

(Machine tool: inch system) 

0: Least command increment is input in metric system. 

(Machine tool: inch system) 

I O I O I O I s I 
NFED TJHD ,,./ / / ASR33 PPD STP2 

NFED TJHD HSLE / _/ ASR33 PPD STP2 

Bit No, 

NFED 

TJHD 

HSLE 

7 6 5 4 3 2 1 0 

1: Feed is not output before and after program is output 

by using the input/output interface. 

0: Feed is output before and after program is output by 

using the input/output interface, 

(Effective when the setting parameter I /O is 0,) 

1: Handle feed in the TEACH IN JOG mode by manual pulse 

generator is possible. 

0: Handle feed in the TEACH IN JOG mode by manual pulse 

generator is not possible , 

l: l\lhen the manual pulse generators are provided for two 

axes, the axis selecting signal is valid. 

(When the axis selecting signal is off, the manual pulse 

generators cannot operate), 

0 : When the manual pulse generators are provided for two axes, 

the axis selecting signal is invalid. 

(The axis whose manual pulse generator is rotated is moved 

regardless of the axis selecting signal) . 

ASR33 1: The 20mA current interface is used as the input/output 

interface. 

0: RS232C is used as the input/ output interface, 

(Effective when the setting parameter l/O is 0.) 

PPD 1: The r e lative coordinate value is preset when the 

coordinate system is set. 

0 : The relative coordinate value is not preset when the 

coordinate system is set, 

STP2 1: In the input /output interface, the stop bit is set by 2 

bits. 

0: In the input/output interface , the stop b it is set by 1 

bits . 

(Effective when the setting parameter I/O is O) 
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Parameter No. Parameter 

PSGZ PSGl OVRI ZMZ ZMX 
0 PSGZ PSGl OVRI ZMZ ZMX 

Bit No. 7 6 5 4 3 2 1 0 

PSGZ, PSGlGear ratio of spindle and position coder. 

Table 5 . 4(a) 

OVRI 

Relationship between override signals and override value, 

Magni fication PSGZ PSGl 

1 0 0 

2 0 1 

4 1 0 

8 1 1 

Magnification Number of spindle rotation 
Number of position coder rotation 

Setting values O and 1 can determine the direction in 

which the override value increase. See the following 

chart for details. 
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Parameter No. Parameter Remarks 

Table 5.4(b) Relationship between override signals and manual continuous 

feedrate . 

Parameter OVRI = 0 Parameter OVRI = 1 

Contact status on Manual continuous Manual continuous 
machine s ide feed rate 

Override Override 
*OVl *OV2 *OV4 *OV8 Metric Inch Metric Inch 

system system system system 

0% 0 0 150% 1260 50 
mm/min inch/min mm/min inch/min 

0 10 2.0 0.08 140 790 30 

0 20 3 . 2 0.12 130 500 20 

0 0 30 5.0 0,2 120 320 12 

0 40 7.9 0.3 llO 200 8.0 

0 0 50 12.6 0.5 100 126 5.0 

0 0 60 20 0.8 90 79 3.0 
-

0 0 0 70 32 1. 2 80 50 2.0 

0 80 50 2.0 70 32 1. 2 

0 0 90 79 3 . 0 60 20 0.8 

0 0 100 126 5.0 50 12 . 6 0.5 

0 0 0 110 200 8.0 40 7 . 9 0.3 

0 0 120 320 12 30 5.0 0.2 

0 0 0 130 500 20 20 3.2 0.12 

0 0 0 140 790 30 10 2.0 0.08 

0 0 0 0 150 1260 50 0 0 0 

Note 1) 0 indicates sign al is open and blank indicates signal is closed. 

Note 2) When the override switch is changed during axis movement, the 

axis moves at the new speed. 

Note 3) Generally, this signal is designated b y the override switch. 

Note 4) In the above table, the speed error is +3%. 
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Parameter No. Parameter 

ZMX, ZMZ 

Note) 

0 0 0 

Bit No . 

0 0 0 

Bit No . 

X axis and Z axes reference point return direction, 

respectively, and initial backlash direction when 

turning on the power . 

1: Reference point return direction and the backlash initial 

direction are minus. 

0: Reference point return direction and the backlash initial 

direction are plus. 

The backlash compensation is initially performed when the axis 

moves in the opposite direction against the direction which is 

set by this parameter after the power is turned on. 

GRDX 
7 GRDX Ezl DMRX 

DMRX 
7 6 5 4 3 2 1 0 

1::::::1 
DMRZ 
DMRZ 

GRDZ 
8 GRDZ 

7 6 5 4 3 2 1 0 

DMRX, DMRZ Command multiply ratio for X and Z axes, respectively. 

Setting code 

6 5 4 Multiply ratio 

0 0 0 1/2 

0 0 1 1 

0 1 0 1 

0 1 1 2 

1 0 0 3/2 

1 0 1 3 

l 1 0 2 

1 1 1 4 
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GRDX, GRDZ 

Parameter 

Capacity of reference counter for X and Z axes, 

respectivesly. 

Setting code 

3 2 1 0 One cycle capacity 

0 0 0 1 2000 

0 0 1 0 3000 

0 0 1 1 4000 

0 1 0 0 5000 

0 1 0 1 6000 

0 1 1 1 8000 

1 0 0 1 10000 

Note) If the code other than codes in the above table is set, 

capacity is set 8000 . 
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Parameter No. Parameter 

Relationship among DMR, CMR and GRD . 

l\letric system 

Moving distance 
per 1 r evolution 

o f motor 
( Pulse coder) 

12 mm 

10 mm 

8 mm 

6 mm 

5 mm 

4 mm 

3 mm 

2 mm 

1 mm 

Note l ) 

Note 2 ) 

Detect multiply ratio 
Counting Command (DMR) Cap acity of 

Axis (detection) multiply refere nce 
u n it ratio Pulse Pulse Pulse counter 
(µm) (CI\IR) coder code r coder 

2000 250 0 3000 
(P/rev) (P/rev) (P/rev) 

X 1 1 / 0.5 4 6000 

z 1 1 4 6000 

X 1 1 / 0. 5 4 10000 

z 1 1 4 10000 

X 1 1 /0.5 4 8000 

z l 1 4 8000 

X 1 1/0. 5 3 /4 6000 

z l 1 3 6000 

X 1/0 .5 1 2/4 5000/10000 

z 1 1 2 5000 

X 1/0 . 5 1 2/4 4000/8000 

z 1 1 2 4000 

X 1/0.5 1 1.5/3 3000/6000 

z 1 1 1.5 3000 

X 1/0.5 1 1/2 2000/4000 

z l 1 1 2000 

X 0 .5 2/1 1 2000 

z 0.5 2 1 2000 

In lhe abo ve table , r ight s ide value is in diameter designation, and 

left side value is in radius design ation in X axi s . 

Data in t he a bove tasble is standard . Command and d etect multiply 

ratio can be c hanged, but in t hat case there is limit for maximum 

feed r a te . 
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Detect mu ltiply ratio 
Moving distance Counting Command (DMR) Capacity of 
per 1 revolution Axis (detection) multiply reference 

of motor unit ratio Pulse Pulse Pulse counter 
(Pulse coder) ( m) (CMR) coder coder coder 

2000 2500 3000 

X 1/0 . 5 1 3 /4 6000 

0 . 6 inch z 1 1 3 6000 

X 1/0.5 1 2/4 5000/10000 

0 . 5 inch z 1 1 2 5000 

X 1/0.5 1 2/4 4000/8000 

0. 4 inch z 1 1 2 4000 

X 1/0 . 5 1 1. 5 /3 3000 /6000 

0 . 3 inch z 1 1 1.5 3000 

X 1/0.5 1 1/2 5000 

0. 25 inch z 0 . 5 2 2 5000 

X 1/0. 5 1 1/2 2000/4000 

O. 2 inch z 1 1 1 2000 

X 0.5 2 1. 5 3000 

0.15 inch z 0.5 2 1.5 3000 

X 0 . 5 , 
l.. 1 2000 

0.1 inch z 0 . 5 2 1 2000 

Note 1) In the above table , r i g h t side value is in diameter designation, le f t 

side value is in radius designation in X axis . 

Note 2) Data in the above table is standard. Command and detect multiply 

ratio can be ch anged, but in that case there is limit for max imum 

feed rate . 
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M code 

MF 

Parameter No. Parameter 

0 0 0 

Bit No. 7 6 5 4 3 2 

NOFC 1 : Offset counter input is used . 

0: Offset counter input is not used. 

CPF2 , CPFl Set backlash compensation pulse frequency 

( common to all axis ) 

Frequency kHz CPF2 CPFl 

32 0 0 

64 0 l 

128 1 0 

256 1 1 

TMF TFIN 

0 0 1 1 TFM TFIN 

Bit No . 7 6 5 4 3 2 

0 

1 0 

TMF Time from M , S, T code issue to MF, SF, TF issue. 

Setting range 16 to 256 msec. (1 6 msec incre ment) . 

T FIN Time o f r eception width of FIN. 

Setting range 16 to 256 msec. (1 6 msec increment. 

TMF TFIN 

I 
FIN signal is isnorcd, bc.-:,use x <TFIN. 
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Parameter No. Parameter Remarks 

TMF TFIN Parameter setting 

16 msec More than 16 msec 0 0 0 0 

32 msec More than 32 msec 0 0 0 1 

48 msec More than 48 msec 0 0 1 0 

64 msec More than 64 msec 0 0 1 1 

80 msec Mor e than 80 msec 0 1 0 0 

96 msec More than 96 msec 0 1 0 1 

112 msec More than 112 msec 0 1 1 0 

128 msec More than 128 msec 0 l 1 1 

144 msec More than 144 msec 1 0 0 0 

160 msec More than 160 msec 1 0 0 1 

176 msec More than 176 msec 1 0 1 0 

192 msec More than 192 msec 1 0 l 1 

208 msec More than 208 msec 1 1 0 0 

224 msec More than 224 msec 1 1 0 1 

240 msec More than 240 msec 1 1 1 0 

256 msec More than 256 msec 1 1 1 1 

IAPRS IWSFTIDOFSI PRG9 / oFFVYIEBcLI 1sOT 

I 0 I 0 I ] I 2 I jAPRS JwsFTjDOFSI PRG9 ~ OFFVYjEBCL [ !SOT Basic 
Bit No. 7 6 5 4 3 2 1 0 

APRS l: Automatic coordinate system setting is conducted when 

manual reference paint return is performed. 

0: Automatic coordinate system is not conducted . 

WSFT 1: The work coordinate system is shifted when a value is 

set in the work shift memory. 

0 : The work coordinate system is not shifted. 

DOFSI 1: The direct measured value input for tool offset is 

effective. 

0: The direct measured value input for tool offset is 

ineffective. 

PRG9 1: Protect the subprograms with program number 9000 to 

9999 . The following edit function are disabled. 

(1) Deletion of program 

When the deletion of all programs is specified, the 

programs with program number 9000 to 9999 are not 

deleted. 

(2) Punch of program 

These subprograms are not punched out when the 

punch of all programs is specified. 
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Parameter No. Parameter 

0 

(3) Program number search. 

( 4) Edit of program after registration. 

However, the followings are possible. 

( 1) Registration of program 

Registration by MDI key and through paper tape. 

(2) Collation of program. 

( Note) These programs are not normally indicated, 

because program number search is disabled in 

the EDIT mode. However, it may be indicated 

when protected programs alone remain in the 

memory after deletion of all programs, for 

example, or when a protected subprogram is 

interrupted while it is running, by a single 

block stop and the EDIT mode is set in. I n 

such a case, the program edit is abled. 

0: The subprograms with program number 9000 to 9999 can 

also be edited. 

OFF VY 1: Servo alarm is not actuated when VRDY is on before 

PRDY is output. 

0: Servo alarm is actuated when VRDY is on before PRDY 

is output. 

EBCL 1: In the display of the program stored in the memory, the 

EOB code is indicated by * (asterisk). 

ISOT 

0 1 

Bit No. 

0: In the display of the program stored in the memory, the 

EOB code is indicated by ; (semicolon). 

1: Rapid traverse is effective even when reference point 

return is not conducted after turning the power on or 

after effecting emergency stop. 

0: Rapid traverse is invalid unless reference point return is 

conducted after turning the power on or after effecting 

emergency stop. 

3 

7 5 4 3 2 1 0 

MCINP 1: Program input is started with the data input external 

start signal MINP. 

0: Program input is not started with the data input external 

start signal MINP. 
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0 

0 

0 

SBKM 1: Single block stop is effected with the macro instruction. 

0: Single block stop is not effected with the macro 

instruction. 

0 1 

Bit No. 

NFED 

(Normally, it is set to O) 

4 

7 6 5 4 3 2 0 

1 : Feed is not output before and after the program is 

output by using the input/output interface. 

0: Feed is output before and after the program is output 

by using the input/output interface . 

(Effective when the setting parameter I/0 is 1.) 

ASR33 1: The ZOmA current interface is used as the input/output 

interface. 

0: RS232C is used as the input/output interface . 

(Effective when the setting parameter I/ 0 is 1.) 

STPZ 1: In the input/output interface, the stop bit is set by 2 
bits. 

0: In the input/output interface, the stop bit is set by 1 
bits. 

(Effective when the setting parameter I/0 is 1.) 

ClllRX 

0 1 5 CMRX 

CMRZ 

0 1 6 CMRZ 

CMRX , CMRZ Command multiply for X and Z axes, respectively . 

Setting code Multiply 

1 0 . 5 

2 1 

4 2 

10 5 

20 10 
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Parameter No. Parameter 

VLOCX 

VLOCX 

VLOCZ 

VLOCZ 

VLOCX, VLOCZ Clamp of feed command value of X and Z axes, 

respectively. 

2 1 

SPLOW 

a 0 2 2 

THDCH 

Setting range O to 7 (VELO). 

This value should usually be set to O. 

+ Feed command 
value (VELO) 

VLOCX (Z) 

---------+-----~--~+ 
Position 
dcncction 
value 

SPLOW 

Spindle speed during low speed spindle rotation. 

Setting range: 0 to 255 (unit: rpm) 

THDCH 

THDCH 

Width of chamfering for thread cutting cycle in 

G92 and G76. 

Setting range: 0 to 127 (unit: 0 .1 lead) 
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0 0 2 3 

SCTTIM 

0 0 2 5 

0 0 2 6 

SCTTIM 

Set the delay timer for checking the spindle speed arrival 

signal. This sets the time required from execution of the 

S function to the beginning of checking the spindle speed 

arrival signal. 

Setting range: 0 to 255 (unit: msec) 

Spindle speed arrival signal 

S command 

Del:ty timer 

SCTTIM 

Pulse distribution 

INPX 

INPX 

INPZ 

INPZ 

INPX, INPZ Width of X and Z axes in- position. 

Setting range; 0 to 32767 (detect unit) 

Standard setting in metric output : 30 

Standard setting in inch output ; 12 

Position 
deflection 
value 

In-position width 

In-position check is performed when the feed mode changes from 

rapid traverse to rapid traverse, rapid traverse to cutting feed, or 

cutting feed to rapid traverse. 
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Parameter No . Parameter 

SERRX 

0 0 2 8 SERRX 

SERRZ 

0 0 2 9 SERRZ 

SERRX , SERRZ Limitation value of position d eviation amount during 

movement for X and Z axes, r espectively. 

0 

0 

· Setting range: 0 to 32767 (detect unit) 

As a standard, Set value 1. 5 t imes t he maximum position deviation 

calculated t h eoretically . 

(Example) When the rapid traverse rate is lOm / min and t he 

position gain is 30 , the error is calcula ted by : 

0 3 1 

o 1 3 ·I 2 

Conversion of 10 m / min . into pulses/sec. with the 

d e tection unit of l /pulse gives 166,666 pulses/ sec. 

Therefore , E = 166 , 666/30 = 5 ,555 pulses. 

~lultiply this value by a factor of 1. 5, and se t the 

obtained value 8333 as t he parameter . 

GRDSX 

GROSX 

GROSZ 

GROSZ 

GROSX , GROSZ Se ttin g of grid s hift amount of X axis and Z axis , 

respectively. 

Setting r ange O to +32767 (detect unit). 

When t h e r eference point is shifted, t h e sign of this 

parameter is necessary. 

( 1) Reference point return procedure 

Select manual continuous feed mode , and turn signal ZRN on 

(connect it with +24V ) . When feed towards t h e r eference point 

is designated with t he manual feed button, the moving part o f the 

machine moves at r apid traver se. 
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Parameter No. Parameter 

When the deceleration limit switch is operated and the contact of 

reference point return deceleration signal *DCX, *DCZ opens, and 

the feed is decelerated. Thereafter the mov ing part moves at a 

predetermined low speed . Thereafter , when the deceleration limit 

switch is opera ted a nd the moving part reaches the electric grid 

position, feed stops, and reference point return completion signal 

ZPX, ZPZ is output. 

The direction in which an axis is returned t o refere nce point can 

be set for each axis . 

Once an axis is returne d to reference point and the corresponding 

signal ZPX or ZPZ is output, jog feed for that axis is invalid until 

signal ZRN is turned off . 

(2) Timing chart 

ZRN (reference point return) 

•ncx 

Grid 
(one revolution 
, ignal) 

Rapid traverse 

Lock state 

' 
{ 

(Reference point is reached \\.'i th 
1hc unc rcvolu tion signal after 
*DCX is turned on.) 

/ (Set to paramc1cr No.0052.) 
~----++ f-L 

•ocx ON 

(Grid shift amount sci by 
parameter No. 0031, 0032) 
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Parameter No. Parameter 

LPGMX 

0 0 3 4 LPGMX 

LPHMZ 

0 0 3 5 LPGMZ 

LPGMX, LPGMZ Setting of servo loop gain multiplier of X and Z axes, 

respectively. 

Setting amount = 2048 x ~ x a x 1000 
L 

E =[7 (V) (for motor with 7V at 1000 rpm)} 

3.5 (V) (for motor with 7V at 2000 rpm) 

L: Machine movement amount per motor revolution 

(mm or inch) 

Detect unit (mm or inch) 

(Example) 2 mm per motor revolution at 1000 rpm/7V 

Setting value: 7 2048 X Z X O, 0005 X 1000 : 3584 

(at detect unit 0 . 0005 mm ) 
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Loop 
Machine feed 

gain multiplier 

amount per one Axis 7V / 1000 rpm servo motor 7V /2000 rpm servo motor 
motor rotation (DC motor model lOM, (DC motor model DOM, 

20M, 30M) OM, 5M) 

10 mm X 
1434 717 - z 

8 mm X 
1792 896 ,_ 

z 

6 mm X 
2389 1195 ~ 

z 

5 mm X 2867 /1437 1434/717 

z 2867 1434 

4 X 3584/1792 1792/896 mm 
z 3584 1792 

3 mm X 4779/2389 2389 / 1195 

z 4779 2389 

2 mm X 7168/3584 3584/1792 

z 7168 3584 

1 mm 
X 7168/3584 3584/1792 

z 7168 3584 

0. 5 inch X 2867 /1433 1434/717 

z 2867 1434 

0. 4 inch X 3584/1792 1792/896 

z 3584 1792 

0. 3 inch X 4779/2389 2389 / 1195 

z 4779 2389 

0 . 25 inch X 5734/2867 2867 /1434 

z 2867 1434 

0.2 inch X 7168/3584 3584/1792 

z 7168 3584 

0 .15 inch X 4779 2389 -
z 

0.1 inch X 7168 3584 - z 

Note 1) For the X axis, the left value is indicates the radius 

design a tion and the right value is indicates the diameter 

designation. In the column where only one value is indicated, 

the value is common to diameter designation and the radius 

designation . 

Note 2) The above table lists the standard setting value . It is also 

possible to change the command multiplier and the detection 

multiplier. In this case , however, the maximum feed r ate will 

be limited. 
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Parameter No. 

0 0 3 6 

PSANGN 

0 0 3 7 

LPGIN 

0 0 3 B 

0 0 3 9 

Parameter 

PSANGN 

Sets the data for adjusting the gain of constant 

surface speed control. (analog output). This · sets 

the data for gain adjustment in analog output. 

Setting range: 700 to 1250 

Standard setting value: 1000 

(Adjusting method) 

(1) Set the standard setting value 1000. 

(2) Designate the maximum S analog value (lOV) 

(3) Measure the output voltage. 

(4) Set this value according to the following 
formula. 

10. 0 
Measured voltage (V) x 1000 = setting value 

( 5) After setting the parameter, designate t he 

maximum S analog value ( lOV) again, and make 

sure that the output voltage is lOV. 

LPGIN 

LPGIN 

Setting of servo loop gain in position control. 

Setting range: 1 to 9999 (unit: 0.01 sec-1) 

RPDFX 

RPDFX 

RPDFZ 

RPDFZ 

PRDFX, RPDFZ Rapid traverse rate of X and Z ax es, respectively . 

Setting range 

30 to 15000 

30 to 6000 

unit: mm/min (mm output) 

unit: 0.1 inch/min (inch out put) 
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LINTX 

0 0 4 1 LINTX 

LINTZ 

0 0 4 2 LINTZ 

LIN TX, LINTZ The time constant value of liner acceleration/ deceleration 

of X and Z axes, respectively. (for rapid traverse) 

Setting range: 8 to 4000 (unit: msec.) 

0 0 4 4 

THRDT 

0 0 4 5 

FEDMX 

0 0 4 6 

THDFL 

0 0 4 7 

FEEDT 

THRDT 

THRDT 

The time constant value of X axis in thread cutting 

cycle (G92 and G76) 

Setting range: 1 to 4000 (unit: msec.) 

Set the most suitable value to this parameter in 

consideration of t h e parameter THDFL (parameter No. 0046), 

FEDMX 

FEDMX 

Upper speed of cutting feed (available for all axes) 

Setting range 

6 to 15000 unit: 

6 to 6000 unit: 

mm/min (mm output) 

0,1 inch/min (inch output) 

THDFL 

THDFL 

The lower limit value of X axis acceleration/deceleration 

in thread cutting cycle (G92 and G76) (FL) 

Setting range 

6 to 15000 unit: mm/min (mm output) 

6 to 6000 unit: 0.1 inch/min (inch output) 

Set the most suitable value to this parameter in 

consideration of the parameter No. 0044. 

FEEDT 

FEEDT 

Time constant of the exponential acceleration/ deceleration 

in feed and jog feed. 

Setting range: 0 to 4000 unit: msec. 

Set this to "0", when the exponential acceleration/ 

deceleration is not used, 
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0 0 4 8 

FEDFL 

0 0 4 9 

SPALW 

Parameter 

FEDFL 

FEDFL 

The lower limit of feed in exponential acceleration/ 

deceleration. 

Setting range 

6 to 15000 unit: 

6 to 6000 unit: 

mm/min (mm output) 

0 .1 inch/min (inch output) 

SPALW 

Tolerance (q) at which the actual spindle speed is 

regarded to reach the command value in the detection 

of spindle fluctuation, 

Setting range: 1 to 100 (%) 

(For constant surface speed control) 

The spindle change detecting function produces an 

overheat alarm, if actual speed of the spindle is lower 

than or higher than the command speed according to the 

machine tool conditions, 

When spindle revolutions are commanded by the S function 

according to the machining program, the spindle speed 

check is started after actual speed of the spindle has 

xeached the command speed or after a certain time has 

passed. 

This parameter (0049) is provided to give the reference 

for judging if actual speed of the spindle has reached 

the command speed or not. 

The spindle speed check is started after actual speed of 

the spindle has entered within the spindle speed change 

by the allowable change ratio preset by this parameter to 

the command speed. 

If this parameter is 3% at command speed = 1000 (rpm), for 

example the spindle speed check is started when actual 

speed of the spindle reaches the speed within a range of 

970 - 1030 rpm. 

Also, parameter ( 0078) specifies the time required for 

starting check, assuming that actual speed of the spindle 

does not reach the range specified by parameter 0049, 

Thus, the spindle speed change is started when the time 

preset by parameter No , 0078 has passed, even if actual 

speed of the spindle has not reached the command speed yet. 
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0 0 5 0 

SPLMT 

0 0 5 1 

RPDFL 

0 0 5 2 

ZRNFL 

Parameter 

The alarm detection is done according to whether actual 

speed of the spindle has exceeded the spindle change ratio 

(%) set to parameter No. 0050. 

If parameter 0050 is set to 5% at command speed = 1000 

(rpm), for example, an alarm is produced if actual speed 

of the spindle is deviated from the range of 950 to 1050 

rpm. 

These parameters (No. 0049, No. 0050, No . 0051) are also 

rewritable by program (G26 P Q R ) . 
p q r 

SPLMT 

Spindle speed fluctuation (r) at which an alarm 

is indicated in the d e tection of spindle speed 

fluctuation. 

Setting range: 1 to 100 (%) 

(For constant surface speed control) 

RPDFL 

RPDFL 

The least speed of rapid traverse override ( Fo) 

( Common to all axis) 

Setting range 

6 to 15000 unit: mm/min (mm output) 

6 to 6000 unit: 0 . 1 inch/min (inch output ) 

ZRNFL 

ZRNFL 

Low feed speed at reference point return (FL) 

( Common to all axes) 

Setting range 

6 to 15000 unit : mm/min (mm output) 

· 6 to 6000 unit: 0. 1 inch/ min (inch output) 
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Parameter No. 

0 0 5 3 

0 0 5 4 

BKLX, BKLZ 

0 0 5 6 

SPDLC 

0 0 5 7 

0 0 5 8 

0 0 

0 a 6 a 

GRI\IX 1 to 4 

Parameter 

BKLX 

BKLX 

BKLZ 

BKLZ 

Backlash amount of X and Z axes, respectively. 

Setting amount 

0 to 255 unit: 0.001 mm (mm output) 

0 to 255 unit: 0.0001 inch (inch output) 

(In diameter programming, set the value of X axis in 

diameter value). 

SPDLC 

Sets the spindle speed offset compensation value, 

that is, compensation value of zero offset of 

spindle speed command voltage. 

(for constant surface speed control) 

Setting range: 0 to +8191 (unit: VELO) 

GRMX 1 

GRMX 2 

GRMX 3 

GRMX 4 

The spindle speed corresponding to gears 1 to 4 when 

the spindle speed command is l0V. 

(for constant surface speed control) 

Setting range: 1 to 9999 (unit: rpm) 

Constant surface speed control 

For constant surface speed control, the NC auto

matically computes the requiste spindle revolution 

speed from coordinate values in X axis with a 

programmed surface speed (m/min). 

- 76 -

Remarks 

Basic 

Basic 

Option 

Option 

Option 

Option 

Option 



Parameter No. Parameter 

X ilXis value 

The spindle speed for the maximum spindle motor speed is 

set a s a parameter correspondingly to each gear . 

The requisite motor speed for the programme d surface 

speed is tra nsmitted with the analog signal to the machine 

tool . 

Surface speed 
(m/min) 

Constant 
surface speed 
cont ro l (G9G) 

NC side 

M code 

Rotation spc!!d 
(rpm) 

(G97) 

Spindle 
low speed 
p11ramctcr 

Machine sjdc 
Gear change command 

•sSTP 

21 
-r-SOR 

Genr change 

Upper limit of 
spindle speed (para
meter No. 1009) 

Conversion Gear select 
to the motor parameter 
speed <iJiSB,59, 

Gear change 
signal (GRI, GR2) 

Spindle low 
snccd limit 
(Parameter 

No. 67) 

Offset D/A 
(parameter ,---t:C:;o~n:.'.v'.:e:.'.rt_::er'..J 
No.56) 

Gain 
(parameter t-----' 
No.36) 

SVC 

(Contact signal) 

Speed change 
gear (4 steps) 

10v - MAX GRMX I GRMX2 GRMX3 GRMX4 - - ---~--- ---=-----~----~-----~~ 
I 

.J -

~~~==~:i_ ______ _j _____ j ___ J_ _______ __l __ Spindle speed 
~ / commanded value 

SpindJc row speed 
limit 

Upper limit of 
spindle speed 
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Parameter No. Parameter 

DRFTX 

0 0 6 1 DRFTX 

DRFTZ 

0 0 6 2 DRFTZ 

DRFTX , DRFTZ Compensation amount of drift generated in servo loop of 

X and Z axes, respectively . 

0 0 6 4 

JOGFL 

0 0 6 6 

SEQINC 

0 0 6 7 

LOWSP 

0 0 6 8 

BRA TEO 

Setting range : 0 to +8191 (unit: VELO) 

In case of automatic drift compensation, this amount is 

changed automatically . 

JOGFL 

JOGFL 

The lower limit of jog feed in exponential acceler ation/ 

deceleration . 

Setting range 

6 to 15000 u nit: mm/min (mm out put) 

6 to 6000 uni t : 0 .1 inch /min (inch output) 

SEQINC 

SEQINC 

Number increment value in automatic insertion of 

sequence No . 

Setting value : 0 to 9999 

LOWSP 

Minimum spindle speed in constan t surface speed 

control mode (G96) 

Setting range: 0 to 9999 (unit: rpm) 

BRA TEO 

BRATE0 

This sets the baud rate when the RS232C interface is 

used . 

(Effective when the setting parameter 1/0 is 0.) 

Setting range : 

50 to 4800 (unit : BPS) . 

Selected from 50, 100, 110, 150, 200, 300 , 600, 1200, 

2400, and 4800. 
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Parameter No . 

0 0 6 9 

BRATEl 

0 0 7 0 

0 0 7 1 

0 0 7 3 

0 0 7 4 

LT100 

l 

Parameter 

BRATEl 

BRATEl 

This sets the baud rate when the input/output interface 

is used. 

(Effective when the setting p arameter I/0 is 1.) 

Setting range: 

50 to 4800 (unit: BPS) 

Selected from 50, 100, ll0, 150, 200 , 300, 600, 1200, 

2400 and 4800. 

Designate 4800 baud when using the FANUC tape reader. 

LTlXl 

LTlXl 

LTl Zl 

LTlZl 

LT1X2 

LT1X2 

LT1Z2 

LT1Z2 

nth top in square zone (see figure.) 

axis 

Set stroke limit mentioned a bove. 
2 □ 

Setting amount 0 to +9999999 (unit: 0.001 mm in mm 

output or 0.0001 inch in inch output) 

Set with the distance from the reference point. 

In the case of diameter designation, set the X axis with 

the diameter designation value. 

The outside of t he boundary set with the parameter is 

set as the inhibited region. Normally, set at the r:,ax. 

stroke of the machine. 

When the axis enters the inhibited region, overtravel 

a larm is indicated . A margin should be provided with 

respect to the stroke to cope with the fluctuation in the 

detecting operation. As a rule, in the case of metric 

designation, multiply the rapid traverse by a factor of 

l I 5 and set it as the margin. 
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Parameter No. Parameter 

(Example) Rapid traverse 10 m/min. 

10 x 1/5 = 2mm 

The actual position of the machine slightly differs from 

the position stored in the NC unit after the power is 

turned on, emergency stop is reset, or servo alarm is 

reset. Therefore, before starting operation, be sure to 

return the axes to reference point. Otherwise, overtravel 

detecting position deviates by the value corresponding to 

the above-described deviation in the position. Stroke cames 

to be infinite when set as following. 

LTl O 1 < LTl O 2 

T I axis 

(Example) 

LTlZl = -1, LT1Z2 = 1: Z axis stroke infinite 

Note) Move command of the axis set as the stroke infinite, is only 

incremental. 

0 0 

0 0 

If absolute command is specified, absolute resister may overflow 

and the axis is not operated normally. 

PRSX 

7 6 PRSX 

PRSZ 

7 7 PRSZ 

PRSX, PRSZ These set the coordinate values of the reference point of 

the X and Z axes when automatic coordin ate system 

setting is conducted, respectively. 

0 0 7 8 

SPTIME 

Setting range: 

0 to +9999999 unit: 0.001 mm (mm output) 

unit: 0.0001 inch (inch output) 

In the case of diameter designation, designate the X axis 

value with the diameter value. 

SPTIME 

Time (p) for starting check when the commanded speed is 

not reached after a certain time . 

Setting range: 0 to 999999 (unit: msec . ) 

(For constant surface speed control) 
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PSGRDX 

0 0 7 9 PSGRDX 

PSGRDZ 

0 0 8 0 PSGRDZ 

PSGRDX , PSGRDZ Grid width of X and Z axes , respectively. 

Position signal 
output value 

Machine 
position 

- 10000 

Position signal 
output v1tluc -- -

Machine 
position 

-1 

Setting r ange: 0 - 999999 

Unit: 0.001 mm (mm output) 

Unit: 0.0001 inch (i nch output) 

No position signal is output when the setting val ue is O. 

In order to output the position sign a l securely without any 

skip when each axis moves at the maximum setting value 

24 m/min of the r apid traverse speed , the grid width must 

be set to b e more than 6400. 

(a) Grid width = 10000 

Grid number at reference point = 0 

0 

I 
2 1--------t:= 

----------
0 10000 20000 30000 2550000 

(b) Grid width= 8000 

Grid number at reference p oint = 100 

-24000 - 16000 -8000 0 8000 16000 24000 

(c) Grid width = 10000 

Grid number at reference point = 255 

253 254 
output value 

255 0 

Machine 

Position signalH------1 
position -------+-----l-----+ --------1------1--

- 2550000 -20000 - I 0000 0 10000 20000 

No t e) Grid No. at t he r eference point is set by parameter No. 1046, 1047 . 

8 2 

MRCCD 

MRCCD 

Depth of cut in multiple repetitive cycle G71, G72, 

Setting range: 

1 to 9999999 unit: 0. 01 mm (mm inp ut) 

1 to 9999999 unit: 0.0001 inch (inch input) 
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0 0 8 4 PESCX 

0 0 8 5 PESCZ 

PESCX, PESCZ Relief values in X and Z directions in multiple repetitive 

cycle G73, respectively. 

8 6 

PATIM 

0 0 8 7 

GROVE 

0 0 8 8 

TI-IRPT 

0 0 8 9 

THANG 

0 0 9 0 

TI·ICLM 

Setting range: 

1 to +9999999 unit: 0.001 mm (mm input) 

1 to +999999 unit: 0.0001 inch (inch input) 

PATIM 

Number of divisions in multiple repetitive cycle G73. 

Setting range: 1 to 9999999 

GROVE 

Return amount in multiple repetitive cycle G74, G75. 

Setting range: 

0 to 9999999 unit: 0. 00 l mm (mm input) 

0 to 9999999 unit: 0.0001 inch (inch input) 

THRPT 

Number of repetitions of final finishing in multiple 

repetitive cycle G76 . 

Setting range: 1 to 9999999 

THANG 

Tool nose angle in multiple repetitive cycle G 76. 

Setting value: 0, 29, 30, 55, 60, 80 

THCLM 

Minimum depth of cut in multiple repetitive cycle G76. 

Setting range: 

0 to 9999999 unit: 0.01 mm (mm input) 

0 to 9999999 unit : 0 . 0001 inch (inch input) 

- 82 -

Remarks 

Option 

Option 

Option 

Option 

Option 

Option 

Option 



Parameter No. Parameter 

0 0 9 1 

THDFN 

0 0 0 

THDFN l 
Finishing allowance in multiple repetitive cycle G76. 

Setting range: 

0 to 9999999 

0 to 9999999 

I/ I/ 
TCW GWM 

7 6 

unit: 0. 01 mm (mm input) 

unit: 0. 0001 inch (inch input) 

~ INHMN GOFC GMOFS GOFUZ 

ORCW INHMN GOFC GMOFS GOFUZ 

5 4 3 2 1 

JI-ID 

JHD 

0 

TCW, CWM Output code at S analog output. 

ORCW 

INHMN 

GOFC 

GMOFS 

1: 

0: 

1: 

0: 

1: 

0: 

1: 

TCW CWM Output code 

0 0 Plus output for both M03 and M04 . 

0 1 Minus output for both M03 and M04. 

1 0 Plus output for M03 , minus output 

1 1 Minus output for M03, plus output 

Minus output in orientation S analog output. 

Plus output in orientation S analog output. 

for 

for 

M04. 

M04. 

The menu is not indicated even when the menu programming 

option is provided. 

The menu is indicated when the menu programming option 

is provided. 

The tool geometry offset is also cancelled with the 

designation of offset No. 0. 

The tool geometry offset is not cancelled with the 

designation. of offset No. 0. 

The tool geometry offset is conducted with vector 

processing, i.e. tool movement. 

0 : The tool geometry offset is conducted by the shifting 

of the coordinate system. 

GOFUZ 1: The tool geometry offset number is common to the tool 

selection number. 

TO 0 

T 
X X 
L_ Tool wear offset number 

Tool selection and tool geometry 

offset number 

The tool geometry offset is cancelled by setting the tool 

geometry offset number to "0 11 • 
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Parameter No. Parameter 

0: The tool geometry offset number is common to the tool wear 

offset number, 

TOO XX 

L Tool geometry offset number and tool 

wear offset number 

Tool selection 

The tool wear offset is cancelled when the tool offset 

number is set to 11 0 11 • 

The cancellation of tool geometry offset is determined by 

the parameter GOFC (parameter No . 1000, 3rd bit), 

Note) The tool geometry offset number and tool wear offset number for 

FS ZT-A is 1 digit. 

JHD 

T2T4 

0 : The geometry offset number is designated by· the two low 

order digits of the T code, 

1: The manual pulse generator is valid in JOG mode . 

0: The manual pulse generator is invalid in JOG mode . 

/ TlTZ WIGA OFSB /sTDP / / 

/ T2T4 WIGA OFSB / STDP SCHK I/ 
7 6 5 4 3 2 1 0 

1: When the T code is designated with a 2-digit ( I-digit) 

value, it is regarded that the two high order digits are 

equal to the two low order digits and the T code is set to 

the 4-digit (2-digit) value, 

(Example) Tl2 + Tl212 (TZ + T22) 

0: When the T code is designated with a 2-digit (I-digit) 

value, the two high order digi ts are regarded as 00, and 

the T code is set to the 4-digit (2-digit) value. 

(Example) Tl2 _,. T0012 (TZ + T0Z) 

Note) ln parentheses are for FS ZT-A . 

WIGA 

OFSB 

1 : Setting of the tool wear offset amount is limited to 

incremental designation, and the setting of the tool 

geometry offset amount is limited to absolute designation, 

0: The incremental and absolute designations are possible 

for both tool wear offset amount and tool geometry offset 

amount. 

1: Tool offset is conducted together with axis movement. 

0: Tool offset is conducted by the T code block. 

( The tool geometry offset by the shifting of the 

coordinate system is conducted by the T code block 

regardless of this parameter,) 
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1 

STOP 1: The actual spindle speed and the T code are always 

displayed. 

0: The actual spindle speed and the T code are not always 

displayed. 

SCHK 1: Spindle speed fluctuation detecting function ( G26) is 

0 0 2 

used. 

Spindle speed fluctuation detecting function ( G26) is not 

used. 

CPRD REP 

CPRD REP 

7 6 5 4 3 2 1 0 

CPRD 1: Unit is set to mm, inch or sec. when the decimal point is 

omitted in the address for which the decimal point can 

be used. 

0: The least input increment is set when the decimal point 

is omitted in the address for which the decimal point can 

be used. 

REP 1: When the program with same program number in the memory 

is registered through 1/0 interface, the alarm does not 

occur and the registered program is replaced, 

0: When the program with same program number in the memory 

is registered through 1/ 0 interface, the alarm occurs. 

~!ORB 1: The direct measured value input for tool offset and work 

coordinate system shift is performed by retracting both 

2 axes after cutting and pushing the RECORD button . 

(FANUC PC-MODEL D is nescessary for this function) 

0: The RECORD button is not provided for direct measured 

value input. 

NWCH 1: The character "W II is not displayed at the left side of 

the offset No. in wear offset value display. 

0: The character "W" is displayed at the left side of the 

off~et No. in wear offset value display. 

CBLNK 1: The cursor does not blink. 

0: The cursor blinks . 
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1 

l 

0 0 3 

MBCD 1: Outputs the M code in t he 2-digit BCD. (Output to the 

MllA to M22A) 

0: Outputs the M code in the decoded signal. 

KYPC 1: MDI key operation can be performed b y the signals 

from the built-in type PC. 

0: MDI key operation cannot b e performed by the signals 

from t he built-in type PC. 

NPRD 1: Input and display with decimal point is ineffective . 

0: Input and display with decimal point is effective. 

RSTMB l: Decode M code signals (M21A, M22A) of B group are 

cleared by resetting them. 

0: Decode M code signals of B group are not cleared by 

resetting them. 

RSTMA 1: Decode M code signals (Mll A - Ml3B) of A group are 

clear ed by resetting them. 

0 0 

Bit No. 

OPG7 

OPG6 

OPGS 

OPG4 

0: Decode tvJ code signals of A group are not cleared by 

reset ting them. 

4 / OPG7 OPG6 OPG5 OPG4 OPG3 OPG2 OPGl 

~ OPG7 OPG6 OPG5 OPG4 OPG3 OPG2 OPGl 

7 6 5 4 3 2 1 0 

1: Feed hold is effected with the software operator's panel. 

0: Feed hold is not effected with the software opera tor's 

panel. 

1: Protect key is actuated with the software operator's 

panel. 

0: Protect key is not actu ated with the software operator's 

panel, 

1: Block delete, single block, machine lock and dry run 

switcshes are actuated with the software operator's panel. 

1: Jog feed rate, ove1·ride, and rapid traverse override 

switches are actuated with the software operator' s panel. 

0: The above switches are not actuated with the software 

operator's panel. 
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OPG3 

OPGZ 

OPGl 

1: Axis select (HX, HZ) and magnification ( x lD) switches for 

manual pulse generator are actuated with the software 

operator's panel. 

0: The above switches are not actuated with the software 

operator's panel. 

1: Jog feed axis select and jog rapid traverse buttons are 

actuated with the software operator's panel. 

0: The above buttons are not actuated with the software 

operator's panel. 

1: Mode select (MDl to MD4-, ZRN) is conducted from the 

software operator's panel. 

0: Mode select is not conducted from the software operator's 

panel. 

Note) The above parameters are effective only when the optional software 

operator's panel is selected, 

1 

1 

1 

Bit No. ~:S::r3t:;EJ 
7 6 5 4 3 2 1 0 

XRC l : Radius designation for the X axis. 

0: Diameter designation for the X axis, 

0 0 9 

SCLMP 

0 0 

CRCDL 

SCLMP 

Upper limit of spindle speed (for constant surface speed 

control). 

Setting range: 1 to 9999 (unit: rpm) 

(Valid both in G96 and G97 modes,) 

c1 ===:~~~=C=R=C=DL=~~=:J 

When tool moves along the outside of an acute angle 

close to 90° during tool nose radius compensation, 

limitations on ignoring a smail movement amount. 

Setting range: 

0 to 16383 

0 to 16383 

unit: 0.001 mm (mm input) 

unit: 0.0001 inch (mm input) 
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1 0 

ACALFL 

1 0 1 2 

1 0 1 3 

If X 

Parameter 

!:,x. 

---~ 
I D.Z 

---------+---,' 

CRCDL and z 

I 
I 
I 
( 

I 
I 
I 
I 
( 

( 

'\ 

L 
I Tool path after offset 

Programmed p.tth 

CRCDL, the small movement is 

ignored. This prevents the workpiece from being affected 

by stopping the tool at the coi·ner. 

ACALFL 

Feedrate dui-ing measuring in automatic tool compensation 

function (common for all axes). 

Setting range: 

6 to 15000 

6 to 6000 

unit: mm/min (mm/min inch) 

unit: 0 .1 inch/min (inch input) 

RPDJX 

RPDJX 

RPDJZ 

RPDJZ 

RPDJX, RPDJZ Rapid traverse rate in JOG mode for X and Z axes, 

respectively. 

1 0 2 8 

Setting range 

30 to 24000 unit: mm/min (mm output) 

30 to 9600 unit: 0.1 inch/min (inch output) 

If 11 0 11 is set to these parameter, the set values of 

parameter No. 0038 and 0039 are used. 

\\/IMAX 

WIMAX 

Sets the tolerance value of tool wear offset incremental 

input. 

Setting range: 

1 to 999999 unit : 0.001 mm (mm input) 

unit: 0. 0001 inch (inch input) 
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1 0 2 9 

WOMAX 

l 0 3 0 

MIRSS 

1 0 3 

1 0 3 2 

Parameter 

WOMAX 

WOMAX 

Sets the maximum of the tool wear offset incremental 

value . 

Setting range : 

1 to 999999 unit: 0 . 001 mm (mm input) 

unit: 0.0001 inch (inch input) 

( Checked together with parameter No. 1028 in the case 

of incremental input) . 

MIRSS 

MIRSS 

Used for mir ror image for opposite tool post. This 

parameter sets the d istance between t he tool posts in the 

shifting of coordinate system . 

Setting rang e : 

0 to 999999 u nit : 0 . 001 mm (mm in put) 

unit : 0.0001 inch (inch input) 

GANMAX 

GANMAZ 

GAN MAX, GANMAZ 

The value of y on t he X axis an d Z axis in t he automatic 

tool compen sation fun ction, resp ectively. 

Setting range: 

1 to 9999999 u nit : 0 . 001 mm (mm output) 

1 to 9999999 unit: 0.0001 inch (inch output) 

The X axis value should be set with a radius value . 
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1 0 3 3 

l 0 3 4 

EPCX , EPCZ 

Parameter 

EPCX 

EPCZ 

The value of £ on the X axis and Z axis in the automatic 

tool compensation function, respectively. 

Setting range: 

1 to 9999999 

1 to 9999999 

unit: 0.001 mm (mm output) 

unit: 0.0001 inch (inch output) 

The X axis value should be set with a radius value. 

By this command, the tool travels to the measuring 

position at rapid t raverse, decelerates at point R 

(a before the presumed measuring point), and shifts 

until the measuring position arrival signal ( XAE 

or ZAE) is sent from the machine t ool. If the XAE or 

ZAE signal does not turn on until the tool reaches point 

V (£ after the presumed measuring point), an alarm is 

issued and the tool stops moving. 

Start position 
Presumed measuring 

point 

r=cedr.ite 

Arrival signal 
XAE (Zi\El 

Rapid travcr1c 

Point R 

F p 

Point V 

F Measuring speed (set by a parameter) p 
y Deceleration position (set by a parameter) 

£ Measuring position arrival signal allowable range 

(set by a parameter) 

The presently selected tool compensation amount is 

changed by the difference between the coordinate 

values (a , B) at arrival time to the measuring position 

and the xa or za value specified by G36Xxa or G37Zza. 

New compensation amount x = Present compensation amount x + (a-xa 

New compensation amount z = Present compensation amount z + (f3-za) 
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1 0 3 5 REFZX 

1 0 3 6 REF2Z 

REFZX, REFZZ The distance from the first reference point to the second 

reference point of the X axis and Y axis, respectively . 

Setting range: 

1 0 3 B 

1 0 3 9 

1 0 4 0 

1 0 4 1 

1 to 9999999 Unit: 

1 to 9999999 Unit: 

0 . 001 mm (metric output) 

0. 0001 in ch (inch output) 

UPKY 

UPKY 

DWNKY 

DWNKY 

RGTKY 

RGTKY 

LFTKY 

LFTKY 

UPKY , DWNKY , RGTKY,LFTKY 

Sets the jog feed axes and directions on the software 

operator's panel corresponding to ~ l t ~ 1 l ➔ ~ 11 +-~I 
key. 

Axis, direction Setting value 

+X 1 

-x 2 

+Z 3 

-z 4 

(Example) When setting 

lt~ I to +X, li,il to -X, 1➔ ~1 to +Z, and 1+-~ 1 to -z 
set as follows. 

UPKY = 1, DWNKY = 2, RGTKY = 3 , LFTKY = 4 
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MBUFl 

MBUFl 

MBUF2 

1 1 o 1 4 5 MBUF2 

MBU F l , MBUF2 Up to two M codes which are not subjected to buffering can 

be set. 

Setting value: 03 to 97 

When 03 is set, M03 is not subjected to buffering . 

I 1 I O I 4 I 6 PSORGX 

0 I 4 I 7 PSORGZ 

PSORGX, Grid numbers at the reference point of X and Z axes, 

PSOilGZ respectively. 

Setting range : 0 - 255 

I 1 I 0 I 6 I 1 I MllA 

I 1 0 I 6 I 2 MllB 

I 1 0 I o I 3 MllF 

I 1 I 0 I 6 I 4 I M12A 

I 1 0 I 6 I 5 I Ml2B 

1 1 I 0 I 6 J o I Ml2F 

11 I 0 16 I 1 I Ml3A 

1 1 I 0 16 I 8 I t.113B 

I 1 I o I 6 I 9 I Ml3F 
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1 0 7 0 M21A 

1 0 7 1 M21F 

1 0 7 2 M22A 

1 0 7 3 M22F 

1 0 7 4 M31C 

0 7 5 M32C 

0 7 6 M33C 

0 7 7 M34C 

7 8 M35C 

MllA to M35C Sets t he cor respon d ing M cod e . 

1 0 5 

1 1 1 1 4 

Setting value : 0 to 97 

Set 255 for the M cod e not u sed. 

NSWll 

NSWBB 

The name of general purpose swi t ches (SI GNAL 0 

SIGNAL 7) on t h e software operator's panel in the 

following figure are set as follows. 
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PRM . No . 1051 : 

PRM . No . 1052: 

PRM . No. 1053: 

PRM. No . 1054: 

PRM. No. 1055: 

PRM . No. 1056: 

PRM. No. 1057: 

PRM. No . 1058: 

OPERATOR' S PANEL 01234 N5678 

SIGNAL 0 : I OFF ON 

SIGNAL 1: OFF I ON 

SIGNAL 2: OFF I ON 

SIGNAL 3: I OFF ON 

SIGNAL 4: I OFF ON 

SIGNAL 5: I OFF ON 

SIGNAL 6: I OFF ON 

SIGNAL 7: OFF I ON 

ACTUAL POSITION (ABSOLUTE) 

X 123. 456 Z - 456 .789 

AUTO 

The characters to be displayed in parameters No . 1051 "' 

1114 are set by codes. 

Code (083) corresponding to char acter "S" of SIGNAL O in 

the above figure is set . 

Code (073) corresponding to character II I" of SIGNAL 0 in 

the above figure is set. 

Code ( 071) corresponding to character II G" of SIGNAL 0 in 

the above figure is set. 

Code (078) corresponding to character II N 11 of SIGNAL 0 in 

the above figure is set. 

Code (065) corresponding to character "A" of SIGNAL 0 in 

the above figure is set. 

Code (076) corresponding to character "L" of SIGNAL 0 in 

the above figure is set. 

Code (032) corresponding to space "~" of SIGNAL O in the 

above figure is set . 

Code (048) corresponding to character 11 0 11 of SIGNAL O in 

the above figure is set. 
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PRM , No. 1059 "' Character string code of SIGNAL 1 in the above figure is 

1066 : set. 

PRM. No. 1067 "' Character string code of SIGNAL 2 in the above figure is 

1074: set. 

PRM. No. 1075 "' Character string code of SIGNAL 3 in the above figure is 

1082 : set. 

PRM . No. 1083"' Character strin g code of SIGNAL 4 in the above figure is 

1090: set. 

PRM. No. 1091 "' Character string code of SIGNAL 5 in the above figure is 

1098: set. 

PRM. No. 1099 "' Character string code of SIGNAL 6 in the above figure is 

1106 : set. 

PRM. No . 1107 "' Character string code of SIGNAL 7 in the a bove figure is 

1114: set. 

For character codes, refer to the characters-to-codes 

table in the next page. Setting value O is interpreted 

as a space. 
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Character Code Comment Character Code Comment 

A 065 6 054 

B 066 7 055 

C 067 8 056 

D 068 9 057 

E 069 032 Space 

F 070 ! 033 Exclamation mark 

G 07 1 II 034 Quotation mark 

1-1 072 " 035 Sharp lt 

I 073 $ 036 Dollar symbol 

J 074 % 037 Percent 

K 075 & 038 Ampersand 

L 076 I 039 Apostrophe 

M 077 ( 040 Left parenthesis 

N 078 ) 041 Right parenthesis 

0 079 * 042 Asterisk 

p 080 + 043 Plus sign 

Q 081 . 044 Comma 

R 082 - 045 Minus sign 

s 083 046 Period 

T 084 I 047 S lash 

u 085 : 058 Colon 

V 086 ; 059 Semi-colon 

w 087 < 060 Left angle bracket 

X 088 = 061 Sign of equality 

y 089 > 062 Righ t angle bracket 

z 090 ? 063 Question mark 

0 048 @ 064 Commercial at mark 

1 049 [ 091 Left square bracket 

2 050 A 092 

3 051 y 093 Yen symbol 

4 052 J 094 Right square bracket 

5 053 095 Underline -

000 Space 
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6. 

6. DIAGNOSTIC FUNCTION (DGN) 

In FS 3T-C and FS ZT-A, self-diagnostic programs always monitor the system interior and 

I/O signals, and both hardware and software are designed based on the safety design concept for 

ensuring safety and quickly locating causes of troubles. 

If a trouble is detected, NC outputs an alarm signal at once and informs a machine tool 

operator of its diagnostic results after sorting them. It is possible that the machine tool is stopped 

without any motion because of waiting for external signals and other circumstances, even if the NC 

itself is free of any alarm condition. 

As a countermeasure against such a symptom, NC classifies these conditions according to diag

nostic programs and informs the machine tool operator of these classified conditions. 

ln addition, NC can easily check interface signals with the machine tool by displaying the 

open/ closed conditions of contact signals sent from the machine tool and ON /OFF status of transistor 

output signals to be sent to the machine tool, as "0" or 11 1 11 on the MDI & CRT panel. 

6.1 Operating Procedure of Diagnostic Function 

6.1.1 Operating procedure of diagnostic function regarding the interface with machine tool 

This NC system provides a diagnostic function to check interface signals efficiently by using 

the MDI & CRT panel. This diagnostic function is attached by reading output data or memory data 

corresponding to input signals or by writing and then reading the same data as out put signals into 

the memory corresponding to respective output signals . 

The interface signal status between NC system and machine tool can be displayed on the MDI 

& CRT panel. In addition, output signals from NC can be sent to the machine tool simulatedly. 
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6.1 

NC -008 
096 

DI I 

102 

112 

DO I 

117 

DO 60 
61 

Composition of an NC system without PC 

__ - Dlagnos~ !:o:_ 

- --
MT/NC 016 Input signal 

I Receiver 
022 

Ml - -

048 
NC/MT 

I Driver Output sigru,I 

053 M2 

NC/MT Analog output 
D·A converter 

M4 

- - - - - - Connector 

Mochinc tool 

An I/0 signal is read out with the s ame conte nt for DGNOS No. 096-102 and 016-022 and also 

for 122-117 and 048-053. 

Composition of an NC with PC 

NC 

088 016 
DI I 

PC/NC MT/PC Input signal 
I Receiver 

ll l 

1 
022 

Ml 

081 re 048 

DO I NC/PC PC/MT 
I 

Output signnl 
Driver 

127 053 M2 

000 Input sign;il ,___ I Receiver 

PC! 008 MIS 

080 Machine tool 

~ I Driver Output sii;_nal 

082 Ml 9 

010 Input signal - I Receiver 
M20 

PC2 
014 

084 -- I Driver Output signal 

086 M20 

When 1/0 signals have been r ead, data of DGN No. 088 - 111 ar e the same as those of DGN 

No . 016 - 022. Als o, rea d data of DGN No. 081 - 127 are the same as t hose o f DGN No. 048 - 053. 

(a ) Read of input s ignals and output s ignals 

(1) Display the diagnostic data page b y depressing the 

panel, 

,-, 
DGNOS button on the MDI & CRT 

L..-J 

,-----, 
( 2 ) Display the necessary DGN No . page b y d epressing the 

CRT p anel. 

PAGE button on the MDI & 
L__J 
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6 .1 

(b) Method of sending output signals to the machine tool 

( 1) Select the MDI mode, or turn on the emergency stop switch . 

(2) 

(3) 

(4) 

Turn on program protect signal KEY. 
.-----, 

Display the diagnostic data page by depressing DGNOS 
l_J 

Display necessary diagnostic data page by depressing the 

button. 
r-i 

PAGE 
L-....J 

button. 

(5) Bring the CRT cursor to the position having the changed output data number. 

Method 1 

CURSOR 

OJ 
OJ 

Method 2 

(6) 

(7) 

Depress the CURSOR button. If CURSOR button is continuously depressed, the 

cursor shifts sequentially. When the cursor exceeds a page, the next page appears on 

the CRT screen. 

!Diagnostic data No. j lINPUTI 

DJF8-0STIC 01000 HUl05 

l-0. DATA l-0. alTA 

_0000 00000000 0010 00000000 
011101 0001110000 0011 111001110000 
0002 0001110000 0012 00000000 
011103 00000000 0013 00000000 
0004 00000000 0014 111001110000 
111005 00000000 0015 00000000 

0006 00000000 0016 00101i.Dl0 

0007 00000000 0017 00100000 

0000 00000000 0018 00100000 

0009 00000000 001'3 10001100 

l-0.EIBl 
rum 

Key in diagnostic data by data input keys on the MDI & CRT panel. 

Push the INPUT button on the MDI & CRT panel. Input diagnostic data are _displayed 

and output to the machine tool. 

(c) Cautions on I/O signals 

(1) When output signals are output by this function, don't send them to DGN No . 048 -

053, but send them to DGN No. 112 - 117. 

(2) Reset output signals to their original status without fail. 

(3) Manual data input start signal DST cannot be output by this function. Send it by 
r--, 

pushing the ST ART button on the MDI & CRT panel. 
L_,I 
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6. l 

6.1.2 Operating procedure for NC status display by diagnostic function 

The following four in ternal conditions can be monitored by the diagnostic function. 

(1) Condition during automatic operation. (DGN No. 700, 701) 

(2) Condition during automatic operation stop and pause condition. (DGN No. 712) 

(3) Position deviation amount. (DGN No . 800, 801) 

f") Machine tool position from the reference point (DGN I,c . 820, 821) 

Operating procedure 

(i) 

(ii) 

.-, 
Display the diagnostic data page by depressing the DGNOS button . 

L-...J ---, 

Display necessary diagnostic data page by depressing the PAGE outton. 
L_J 

6. 1.3 Operating procedure for diagnostic function of the interface between NC and M servo system 

Diagnostic data of the servo system are displayed by DGN No. 23 and 56. 

Operating procedure is same as item 6 .1. Z 

6 .1.4 Indication of one-revolution signal from pulse coder and position coder 

The one-revolution signals from pulse coder and position coder are displayed in DGN No. 

027. 

Operating procedure is same as item 6 .1. 2. 
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6.2 

6.2 Display Data Table by Diagnostic Function 

The following data can be displayed by diagnostic function. 

DGN No, Display data 

000 Input signals from machine tool 
l 

022 (Output signal from receiver. No . 016 ,,., 022 are effective without PC) 

023 Input signals from serv o system 

027 One- revolution signal from pulse coder and position coder 

048 
Output signals to machine tool l 

053 

056 Output signals to servo system 

080 
Output signal to machine tool 

Output signal to driver 
I 

086 These number cannot use wit h out PC) 

081 , 083, 

087 , 093, Input signals from machine tool (PC) (No. 096 ,,., 102 are effective without PC) 

094 

112 
Output signals to machine tool (PC) (No. 112 ,,., are effective without PC) 1 

127 

700 Status in the case that NC appears i f it were not working during 

701 automatic operation 

712 Automatic operation stop and pause conditions 

BOO Position deviation amount of X- axis 

801 Position deviation amount of Z- axis 

820 X-axis machine tool position from t he reference paint 

821 Z-ax is machine tool position from the reference point 

Note) For PC-MODEL H, DGN No . 000 ,,., No. 014 and DGN No . 080 ,,., No . 086 can no t be used. 
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6.3 

6.3 Details of Signals 

6.3.1 1/ 0 signal Diagnostic data table (with PC-MODEL D, MODEL H) 

(1) Input sig nals 

2 0 

12:1:::==::1::t== 1:::=:::11::t:=1:::==:: 1::t===l:5:l 
DGN No. 

\01 6) 
(MT➔ NC) 

(017) 
(MT➔NC) 

(018) 
(MT➔NC) 

(019) 
(MT ➔NC) 

(020) 
(MT ➔NC) 

(021) 

(MT➔NCJ 

Skip 
cutting 
signal 

Manual hondle feed ._,;, Dccclcration ,ignal 
,election/rapid trnvcr,c In X-axt. reference 
override signal point return 

111z~R2ov21::::=:1 :~i 1:::==:11 
Manuoi hondlc feed 
axis selec tlon signal 

Dry run sii;nal 

MLK 

MLK 

Decele ration signal 
in Z~a..x is reference 
point return 

+Z ovcrtravcl signal 

+X 
+X 

Feed axis direction 
select signal 

- Z +Z 
- Z +Z 

Feed IL,ls direction 
,elect signal 

GR2 GRI 

SBK BOT 
SBK BOT 

Machine lock 
signal 

Incremental feed 
signol/dntn Input 
external stnrt .signnl 

Single 
stop 
sisn• I 

O(ct ionnl 
bock skip 
signal 

ZRN •ssrr SOR SAR 
ZRN 

Reference Spindle Sph1dle speed 
point return stop sign:il orientation li8ht 
signal slgno.i 

ERS RT •sp •ESP 
ERS RT •sr *ESP 

FIN 
FIN 

Miscellaneous 
function 
end slgnol 

•ovs 
•ovs 

Esternal 
reset signal 

Manual 
rapid 
traverse 

Feed 
hold 
signal 

Emergencr 
stop 51gna 

sii;nal 

PNB PN4 PN2 PNI KEY 
PNB PN4 PN2 l'NI KEY 

ST STLK 
ST STLK 

Cycle Interlock 
s tnrt signal 
signal 

*OV4 •ov2 
*OV4 • ov2 

Overr ide signal 

MD4 MD2 
MD4 MD2 

MIX 
MIX 

Mirror 
irnasc 
signal 

•ov , 
•ov1 

MDI 
MDI 

(022) 

(MT➔ NC) 
Progrnm number select sign:il Program 

protect 
signal 

Mode select signal 

1 : Contact on ma chine s ide is closed 

0: Con tact on machine side is open 

CFS 3T-C) 
(F S 2T-A) 

(FSJT-C) 
(FS2T-A) 

(F S 3T-C) 
(F S '.!T-A) 

(F S 3T-C) 

(F S 2T-A) 

CFS 3T-C) 
(F S 2T-Al 

(FS 3T-C) 
(F S 2T-A) 

ff S 3T-C) 
(F S2T-Al 

Signals of DGN No . 096 - 102 a r e input from the machine tool , and these signals are stored 

into memory (RAM). NC r efer to this area as input s ignals . 
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(2) Output signals. 

Display 

DGN Na. 

I I I 2 I 
(048) 

(NC➔MT) 

(050) 
(NC ➔MT) 

(051 ) 
(NC ➔Mn 

I I I I 
(052) 

(NC ➔MT) 

I I I I 
(053) 

(NC ➔MT) 

7 6 5 4 2 0 
OP SA STL SPL END ZPZ ZPX (I'S JT- C) 
OP SA STL SPL zrz Zl'X (l'S2T- A) 

Automat ic Serva Cycle start Feed hold Spindle 
Reference paint operation ready lamp signal lamp signal e nable 

signnl signal signa l return end si,t'llal 

I MA ,~1~1~11 ON l~I RST AL I (I's JT-C) 
MA ON RST AL (I'S 2T- Al 

NC ready Distrillution Rc"'t Alarm 
signal end signal signal signal 

1:;::::1::::=:1 ~~ 1?11 ;~ ~~ 1::::=:1~13:gMl'j~~~~=~~ 
Manual da ta T function S function M functio n 
input starl code read code read signal 
sii;nal signal signol 

M28 M24 M22 M2I MIB Ml4 Ml2 Mil (I'S JT-C) 
122A(M28 M21A(M24) MIJD(M22) Ml 3A(M21 Ml 21J(Ml8) M12A(Ml4) \IIID(Ml2) Ml l A(MI l (I'S 2T- A) 

M function signal 

S28 S24 S22 S21 S18 S14 S12 S I I (F S 31'- C) 
S28 S24 S22 S2 I 5 18 S14 Sl2 SI I (I'S 2T- A) 

S function BCD code signal 

T28 1'24 1'22 T2 I T l 8 1'14 T l 2 Tl l (I'S JT- C) 

M34C M33C M32C M3 1C T I B 1'14 Tl 2 T I I (I'S 2T- A) 

T function BCD code signal 

M functiOn sigm1l T functio n BCD code signal 

1: Output transistor ON 

0: Output transistor OFF 

6. 3 

Signals of DGN No. 112 - 117 are output signals to be sen t to the ma chine tool. 

signals are stored into memory (RAM). NC outputs thes e output signals to this area. 

The s e 
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6.3 

6 . 3 . 2 I/0 Signal diagnostic data tabe (with PC- MODEL D , MODEL H) 

Note 1) 

Note 2) 

Not e 3) 

Note 4) 

I 

The signal whose name colu mn is blank h as different names according to each PC 

program in follows . For detail; refer to the maintenance manual individually. 

This function c hecks and display the control relay used on PC in addition to 1/0 

signal. 

The pin numbers' of connector for inte rface between machine tool . (MT) and PC are 

written below the name column . 

In t he following dingnostic data table, ab ove colu mn is for FS 3T-C and the b e low 

column is for FS 2T-A. For FS 2T-A, both PC- MODEL H and PC MODEL D may be 

used . When PC- MODEL H is used , the di agnostic data for between MT - PC must b e 

data of under column excep t con nector Ml and M2 diagnostic data. 

(~8r1~iR) UIT NUMUER 

ADDRESS 
NUMBER 7 6 4 J 2 0 

0 r D I 0 I (FSJT•C) 
(FS2T·A) 

(MT-PC) MI S-36 MIS-21 MIS- 5 MIS- 35 MIS- 20 MIS- 34 MIS-19 Ml8- 3J -Connc~c ,or name 
::1nd pin number 

0 I 0 I 2 I 
(MT - PC) MIS-24 MI S-8 Ml 8- 38 Ml 8- 23 MI 8- 7 MIS- 37 MI S- 22 MIS- 6 

0 I 0 I 4 I 
(MT -PC) MI S- II MI S-41 MIS- 26 MI S-IO MI S-10 Ml 8- 25 MIS-9 MIS-39 Co1111cc10r MIS 

(mounacd on PC 
boartl) 

I 0 I I 61 
40 

0 

(MT -PC) MIS-45 MIS-14 MI S-44 MIS- 13 MI S- 43 MIS- 12 MI S- 42 MIS- 27 

I I I 8 I I SKP I ZAE XAE 

I 0 0 

(MT - PC} MIS-49 MI S- 18 MIS-48 MIS- 17 MIS-47 MIS-16 MI S- 46 MI S-I S 

Skip signal Auto matic tool 
compcnsntion signal 
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Note) 

6. 3 

I I I I (FSJT-C) 0 0 (fS2T·A) 

(MT-PC) M20-11 M20-4I M20-26 M20-10 M20-40 M20- 25 M20- 9 M20-39 

Connector M20 

I I I I 
(moun1cd on 

0 2 .Jdditional input 
and output card) 

(MT-PC) M20- 45 M20- l 4 M20-44 M20- l 3 M20- 43 M20- 12 M20-42 M20- 27 24 

I 0 I I 4 I 
(MT-PC) M20-49 M20- 18 M20-49 M20- l 7 M20-47 M20-l 6 M20-46 M20- 15 

The common voltage on machine side for input sign als included in connector MlB a nd 

MZO can be selected to OV or 24V. So indication of "0 11 and " 111 for contacter condition 

on machine s ide does not decided a conditionally . 

OV common connection 
{Contacter open II O" 

close 11 111 

24V common connection 
{ Contacter open "l" 

close "O" 

• DCX 
•DCX 

(MT - PC) Ml-6 Ml-38 Ml-20 
Deceleration signal in X axis 
reference point return 

Ml -21 

I O I I 1 I 
(MT-PC) Ml - 7 Ml-39 Ml-22 

Deceleration signal in Z axis 
reference point rctum 

Ml - 23 

Ml - 8 Ml-40 Ml-24 Ml - 25 
+2 ovcrtravcl sign:iJ 

I I I I 
Connector MI 

0 9 (mounted on PC 
board) 

(MT-PC) Ml-9 Ml -10 Ml - II Ml -12 40 

0 I 2 I 0 I 
(MT - PC) Ml - 13 Ml-37 Ml - 5 Ml-14 Ml-15 Ml-16 Ml-1 7 Ml - 18 

I 0 I 2 I I 1 • ESP 
• ESP II 

(MT-PC) Ml-41 Ml-26 Ml -27 Ml - t9 Ml - 33 Ml - 34 Ml - 35 MJ - 36 
Emergency (Note) 
~ion :£iron! 

0 I 2 I 2 I 11 
(MT -• PC) Ml -42 Ml - 43 Ml --44 Ml -45 Ml--46 Ml-47 Ml -48 Ml -49 

Bit 4 in DGN No. 21 and bit 4 in DGN No. 101 are effective as emergency stop signal 

when PC-MODEL D, MODEL 1-1 are provided . 
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6. 3 

( DGNOS ) lllTNUMDER NUMBER 
ADDRESS 

L 7 
NUMBER 

I 6 4 3 2 0 

0 I 4 I 8 I I (FS3T-C) 
(r-S2T·A) 

(PC- MT) M2- 5 M2-6 M2-7 M2-8 Ml-41 M2-27 M2- 26 M2-25 

I 0 I 4 I 9 I V I/'!/! I/ I 
(PC-M'l) M2-9 Ml-22 Ml-23 Ml-24 

I 0 I 5 I 0 I I/ I/ I v~ I/ I Connector M 2 

(PC- MT) M2- ! 0 Ml-20 Ml- 19 Ml-21 (mounted on 
PC board) 
40 

I 0 I 5 I I 
{PC- MT) Ml-33 Ml-34 M2-3S Ml-36 Ml-37 Ml-38 Ml-39 M2- 40 

I 0 I 5 I 2 1 

{PC-MT) M2- l l M2-12 M2-13 Ml-14 Ml-JS M2-J6 M2-J7 M2-IR 

I 0 I I 3 I 
(PC-MT) Ml-42 M2- 43 M2-44 Ml-45 Ml-46 Ml- 47 M2-48 Ml-49 

I 0 I 8 I 0 I 
11 '""""'" '" ' {PC-MT) Mt9-8 MJ9-7 M!9-6 MJ9-S M19-4 M19- 3 Ml9-2 Ml9-I . {mountcd on 

PC board) 

I 
0 I I 2 I I 16 

{PC- MT) Ml9 - J6 M19- J5 MJ9-14 Ml 9-!3 M19-12 M19- IJ MJ9-t0 Ml9-9 

I 0 I I 4 1 
11 Cooomo, M ,o (PC- MD M20-36 M20-2J M20-5 M20-3S M20-20 M20-34 M20 - 19 M20-33 {mounted on 

additional input 
and output card) 

I 0 I 8 I 6 1 -1 I 16 

(PC-MD M20-24 M20-8 M20- 38 M20- 23 M20- 7 M20-37 M20-22 M20- 6 

I: Output transistor ON 
0: Output transistor OFF 
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Note) 

(PC ➔NC) 

(PC ➔NC) 

ED0 - ED15 

(PC ➔NC) 

EA0 - EA6 

ESTB 

(PC ➔ NC) 

SPA - C 

AFL 

SVFX , SVFZ 

PRC 

I 

I 

DGN No. 

0 I 9 I 6 

(0 16) 
(PC ➔NC) 

0 I 9 I 
(017) 

(PC ➔NC) 

I 

I 

I O I 9 I 8 I 

I 

I 

I 

I 

(018) 
(PC ➔NC) 

0 I 9 I 9 

(019) 
(l'C➔ NC) 

I 0 I 0 

(020) 
(PC ➔NC) 

I 0 I 
(021) 

O'C ➔NC) 

I 0 I 2 

(022) 
(PC..,NC) 

I 

I 

I 

7 6 s 4 

ED? EDG EDS ED4 
ED? ED6 EDS ED4 

EDIS EDl4 ED13 ED12 

EDIS ED14 ED13 EDl2 

External tool compensation data 

ESTU EA6 EAS EA4 
ESTU EA6 EAS EA4 

External tool compensation data 

External tool compensation data 

AFL PRC 
AFL PRC 

Spindle override signal 

Auxiliary function lock signal 

Sarvo off signal 

Position record signal 

7 6 s 4 

0 

ED3 ED2 EDI EDO 
EDJ ED2 EDI EDO 

EDII EDIO ED9 EDB 
EDII EDIO ED9 EDB 

signal 

EA) EA2 EAi EAO 

EAJ EA2 EAi EAO 

specification signal 

strobe signal 

SVFZ SVFX 
svr-z svr-x 

3 2 0 

1::~~~~~:1-::::::=:1 (:~~~) 1:::::==:11 
-X +X I ~1-::::::=:1 -X +X 

Manual handle feed 
axis selection/rapid l'ced nxls direction 
traverse ovcrdde signal select signal 

IHZ/~~V21 ::::::-1 ~:~~~ 
1:::::==:11 

-Z +Z 

-Z +Z 
Manual handle feed 
axis selection signal 

I ORN 1::::=:==1 ("+LZ) 
_ ORN ___ ("+LZ) 

Dry run signal 

MLK MP2 MPI/MINP 
MLK MPI/MINP 

Machine lock lncre-- Incremental 
signal mental signaVdnta input 

feed signal external star t signal 

ZRN SOR SAR 
ZRN SAR 

Reference point 
return signnl 

ERS RT •sr • ESP 

ERS RT •sP •ESP 
External Feed 

Feed :Lxi5 direction 
select signnl 

SUK BOT 
SUK UDT 

Single Optional 
stop block skip 
signal li,gnal 

FIN ST 
F IN ST 

Misccllnncous Cycle 
function end start 
signal signal 

• ovs •QV4 

•ovs •OV4 

1~-======1 

STLK MIX 
STLK 

Interlock 
,ignal 

•ov2 *OVI 

• ov2 •ov1 

rcsc t signal 
Manual rapid 
traverse hold 

Emergency 
stop signal Override signal 

signal signal (Note) 

PNB PN4 PNl PNI KEY MD4 MD2 MDI 
PNB PN4 PN2 PNI KEY MD4 MD2 MD I 

Program number select signal Program Mode select signal 
protect 
signal 

6.3 

(I'S JT-C) 
(I'S 2T-A) 

Bit 4 in DGN No. 101 on bit 4 in DGN No. 21 are effective as emergency stop signal 

when PC-MODEL D, MODEL H are provided . 
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6.3 

DGN No. 

(l'C ➔NC) 

(l'C ➔NC) 

SINO 

SSIN 

SGN 

ROlI - Rl2I 

SMZ 

CDZ 

DGN No. 

(l'C ➔NC) 

I I 0 

(l'C ➔NC) 

ABSM 

(PC ➔NC) 

UIO - UI15 

(NC➔l'C) 

(NC➔PC) 

(NC➔PC) 

ROl - R012 

7 6 5 4 3 2 I 0 

I ROSI I R071 I R061 I ROSI II R041 I ROJI I R021 I ROIi I (F S JT-C) 

--------------- --------------- -------------- :----------: --------------- ------------- ::;...-------- ------------- (F S 2T - A) 

I srND I ssrN I SGN l:::::===JI R121 I RI 11 I RI or I no91 I 
--------------- ::;...-------- --------------- --------------- --------------- :;.;.? -------------

Signal to specify whether spindle analog voltage is controlled by PC 

or NC 

Signal to specify whether spindle analog voltage polarity is controlled 

by PC or NC 

Signal to specify the polarity of spindle analog voltage given by PC 

12-bit command signal for spindle analog voltage given by PC 

Error detect signal 

Chamfering signal 

Manual absolute ON /OFF signal 

I Ul7 I Ul6 I UIS I U14 II UIJ I U!2 I Ull i_j!.y 
;;..-------- --------------- --------------- --------------- --------------- :::::::-=- ---------------

I u11s I U!l4 I u113 I u112 /I u111 I u110 I ur 9 I urs I 
--------------- --------------- --------------- --------------- --------------- :--:?: ;.:....------- --------------

16-bit signal read by custom macro 

6 5 4 2 0 
PX7 PX6 PXS PX4 PXJ PX2 PX! PX0 
PX7 PX6 PXS PX4 PXJ l'X2 PX! PX0 

X axis position output signal 

PZ7 PZ6 PZS PZ4 PZJ PZ2 PZ PZ0 
PZ7 l'Z6 PZS PZ4 PZJ PZ2 PZI PZ 

Z axis position output si1•11al 

OPU7 OPU6 OPUS OPU4 OPUJ OPU2 OPUI OPU0 
OPU7 OPU6 OPUS Ol'U4 OPUJ OPU2 OPUI OPU0 

Software: operator's panel gene ml switch signal 

Sl2 bit output signal 
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(NC -•PC) 

(NC ➔PC) 

RO l - R012 

(NC ➔PC) 

I I I I 
<NC ➔l'C) 

(NC->PC) 

DGN No. 

I I I I 
(048) 

(NC ➔MT) 

I I I 3 I 
(049) 

(NC ....,MT) 

(050) 
(NC-MT) 

(051) 
(NC ➔MT) 

(052) 
(NC➔MT) 

(053) 
(NC➔MT) 

SPAL 

7 6 5 4 3 2 I O 

I Ros I R07 jj§q nos II R04 I nm I no2 I no1 I 
------------- --------------- . - ;--------:: ;--------:: ;--------:: --------------- ------------- . 

S12 bit output signal 

KEYO HZO IIXO ZRNO MD40 M020 MDIO 
KEYO H20 HXO ZRNO MD40 MD20 MDIO 

Program Rcrcrcnt.-c 
protect signal Manunl handle n.,is point return Mode selection signal 

selection sij!Jla} completion 
signal 

MP20 MPIO ROV20 ROVIO •Nao *JV40 •JV20 •1v10 
MPIO ROV I O *JV80 *JV40 *JV20 •JV IO 

---------v-------------v-------------..,,--------
lncremcnt:11 Rapid uaversc 
feed sign:il override signal 

Jog feed rate selling s~nal 

DRNO MLKO SDKO DOTO •ovso •ov4o •ov20 •ov10 
DRNO MLKO SUKO DOTO •ovso •ov,10 •ov20 •ov10 

Dry run Machine Single block Optional 
signal lock signal sl!,nnl b lock skip Cut1ing feed m-crridc si~nal 

51'0 RTO 
sro RTO 

Fccdhold Jog r.ipid 
sigmll u:wcrse 

OP 
or 

Automa tic 
operation 
signa l 

MA 
MA 

NC ready 
signal 

M2S 

ms 

S2S 
S28 

signal 

6 

SA 
SA 

Servo 
rcndy 
signal 

M24 

Sl•I 
524 

signal 

-20 +20 - XO +XO 

- ZO +20 -XO +XO 

M.inlLll feed direction signBI 

STL 

STL 
Cycle start 
lnmp signal 

DST 
DST 

4 

Sl'L 
Sl'L 

Fcecl hold 
lamp signal 

DEN 
DEN 

Distrilmtion 
end sij!nal 

13=11 11" 

TF 

BAL 
ll:11tery 
aL1m1 
signal 

SF 

SF 

Manual data 
input surt signal 

T funct ion S function 
code rc:id code rend 
siBn•I signal 

M22 M21 MIS Ml4 

M22 M2 1 M IS Ml4 

M function signal 

S22 S21 5 18 S 14 
S11 521 S I R S 14 

S function UCO code signal 

TIS Tl4 
TIH Tl4 

u 

ZPZ zrx 
Zl'Z zrx 

Reference point 
return end signal 

RST AL 
RST AL 

Reset Alarm 
signal signal 

1::t===I 
~II' 
MF 

M function 
s~n•I 

Ml 2 Mil 

Ml 2 Mil 

Sil S I I 

512 SI I 

Tl2 Tl I 
Tl2 Tl I 

M fu nclion signal T function UCD code signal 

Spindle speed change detection alarm signal 
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I I I 2 I 4 I 
(NC➔ PC) 

EREND 

(NC➔PCJ 

(NC➔PC) 

I I I 2 I 7 I 
(NC ➔ PC) 

External tool compensation data read signal 

1::::::1 ::=:==:1::=:=:1::=t=:]::=:==:1 :::t==I z I 32--1 
~ 

Second reference point return completion signal 

13½ U014 I U013 I U012 I UOII I UOIO I U09 I uos I 
;.....--------: ;.....------- -------------- ;.;-------: ;;...------: ;.;-------: ;.;-------: 

uo O - 15 16-bit signal outputted by custom macro 
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6.3.3 NC status display 

(1) When NC appears as if it were not operating ; 

If NC appears it it were not operating during automatic operation without any alarm, display 

DGN No. 700 and 701 pages by MDI & CRT panel, and the NC status can be known . 

DGN No. 7 6 5 4 3 2 0 

CSC'I' CITL COVZ C I NP CDWL CMT N C FIN 

Display 11 1 11 means the following. 

CSCT: The control is waiting for the speed arrival signal of the spindle to turn on. 

CITL: 

COVZ : 

CINP: 

CDWL: 

CMTN: 

CFIN: 

STLK is turned on . 

Override is 0%. 

In-position check is don·e . 

Dwell is being executed . 

Move command is being executed in automatic operation mode. 

M, S, T functions are being executed . 

DGN No. 7 6 5 4 3 2 1 0 

7 0 

CRST: Emergency stop, external r eset, or reset button on MDI panel is turned on. 

CTRD: Data are being input via 1/0 interface . 

CPPU: Data are being output via I/0 interface. 

(2) Status display during automatic operation stop and pause condition . (DGN No . 712 ) 

DGN No. 7 6 5 4 3 2 0 

I s T p IRE s 'f I EM s CSU 

This information indicates the status durin'g automatic operation stop and pause condition , 

and it is used for locating a cause of a trouble, if occurred. 

STP: 

(a) 

(b) 

(c) 

(d) 

(e) 

( f) 

This flag stops the pulse distribution, and it is set in the following cases . 

External reset button is turned on . 

Emergency stop button is turned on. 

Feed hold button is turned on. 

Reset button on MDI panel is turned on. 

Manual mode (JOG, HANDLE/ STEP) is selected . 

Other alarms occur. ( Certain alarms are not preset.) 
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REST: This flag is set when ex tern al reset, emergency stop, or reset button is turned on. 

EMS: This flag is set when emergency stop button is turned on . 

RSTB: This flag is set when reset button is turned on. 

CSU: This flag is set when emergency stop button is turned on or a servo alarm occurs. 

(3) Display of position deviation amount (DGN No. 800 - 801) 

DGN No. 

SVERRX (X-axis) 

SVERRZ (Z-axis) 

The position deviation amounts of X-axis and Z-axis are sequentially displayed. 

(4) Display of machine tool position from reference point (DGN No. 820 - 821) 

DGN No. 

ABSMTX (X-axis) 

AOSMTZ (Z-axis) 

The machine tool position from the reference point is also displayed on the position display 

page of CRT character display unit. 

(MACHINE) Shows the machine tool position from t he reference point. 
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6.3.4 1/0 signal diagnostic data with servo system 

DGN No. 

*VRDY: Display 11 0 11 shows normal status, and 11 1 11 shows that the control unit does not 

detect the velocity control unit ready signal. (Servo alarm No.OZ is generated .) 

OVL: 

OHM: 

DALX: 

DALZ: 

PCX: 

PCZ: 

PCP: 

Display "l" shows that servo alarm No.01 is generated. 

Display 11111 shows that overheat alarm No.OZ is generated. 

Display "l" shows that servo alarm No.14 is generated. 

Display 11111 shows that servo alarm No . Z4 is generated. 

One-revolution signal from X axis pulse coder 

One-revolution signal from Z axis pulse coder 

One-revolution signal from spindle position coder 

DGN No. 

CMDEN: Display II l" shows normal s t atus, and "0" shows that velocity command voltage 

(VCMD) is clamped to av . 
PRDY: Display II l" shows normal status, and "0" shows that NC does not output 

position control ready signal. 

*ENBX, X, Z axis enable signal. 

*ENB Z: Display 11 0 11 shows normal status, and "l" shows that NC does not output the enable 

signal to the v elocity control unit. 
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6.4 Correspondence between 1/0 Signal DGN Numbers and Connector Pin Numbers 

The signal in parenthesis is not used for FS 2T - A. 

Table 6. 4 (a) Input Signals 

Diagnostic data display Connector 

Number Bit 
pin No . 

Name of signal 

096/016 7 HX/ROVl Ml (6) 
096/016 5 *DCX Ml (38) 
096/016 3 -x Ml (20) 
096/016 2 +X Ml (21) 
097/017 7 HZ/ (ROV2) Ml (7) 
097/017 5 *DCZ Ml (39) 
097/017 3 -z Ml (22) 
097/017 2 +Z Ml (23) 
098/018 7 DRN Ml (8) 
098/018 5 *+LZ Ml (40) 
098/018 3 (GR2) Ml (24) 
098/018 2 (GRl) Ml (25) 
099/019 7 MLK Ml (9) 
099/019 5 MPl/MINP Ml (10) 
099/019 3 SBK Ml (11) 
099/019 2 BDT Ml (12) 
100/020 7 ZRN Ml (13) 
100 /020 6 (*SSTP) Ml (37) 
100/020 5 (SOR) Ml (5) 

100 I 020 4 SAR Ml (14) 
100/020 3 FIN Ml (15) 
100/020 2 ST Ml (16 ) 
100/020 1 STLK Ml (17) 
100/020 0 (MIX) Ml (18) 
101/021 7 ERS Ml ( 41) 
101/021 6 RT Ml (26) 
101/021 5 *SP Ml (27) 
101/021 4 *ESP Ml (19) 
101/021 3 *OVB Ml (33) 
101/021 2 *OV4 Ml (34) 
101/021 1 *OV2 Ml (35) 
101/021 0 *OVl Ml (36) 
102/022 7 PNB Ml (42) 
102/022 6 PN4 Ml (43) 
102/022 5 PN2 Ml (44) 
102/022 4 PNl Ml (45) 
102/022 3 KEY Ml (46) 
102/022 2 MD4 Ml (47) 
102/022 1 MD2 Ml (48) 
102/022 0 MDl Ml (49) 
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Table 6. 4 (b) Output signals 

Diagnostic data display Check pin Connector 
Name of signal pin No. 

Number Bit PCB Element Pin No. 

112 / 048 7 OP Master PCB IC G3-1(3) M2 (5) 
ti 6 SA II II G3-1(5) M2 (6) 
ti 5 STL II II G4-1(3) M2 (7) 
II 4 SPL II II G4-1(5) M2 (8) 
ti 3 (ENB) II II F4-2(5) M2 (41) 
II 2 II II F2-2(3) M2 (27) 
II 1 ZPZ II II F2-2(5) M2 (26) 
II 0 ZPX II II Fl-2(3) M2 (25) 

113/049 7 MA II II Fl-2(5) M2 (9) 
II 3 DEN II II G2-1(3) M2 (22) 
II 1 RST II II G2-1(5) M2 (23) 
II 0 AL II II F3-2(3) M2 (24) 

114/050 5 DST II II F3-2(5) . M2 (10 ) 
II 3 TF II II Gl-1(3) M2 (20) 
II 2 SF II II Gl-1(5) M2 (19) 
II 0 MF II II G4-2(3) M2 (21) 

115/051 7 M28 II II G4-2(5) M2 (33) 
II 6 M24 II II Gl-2(3) M2 (34 ) 
II 5 M22 II II Gl-2(5) M2 (35) 
II 4 M21 II II G2-2(3) M2 (36) 
II 3 Ml8 II II GZ-2(5) M2 (37) 
II 2 Ml4 II II G3-2(3) M2 (38) 
II 1 Ml2 II II G3-2(5) M2 (39) 
II 0 Mll II II F 2-1(3) M2 (40) 

116 /052 7 S28 II II F2-1(5) M2 (11) 
II 6 S24 II II Fl-1(3) M2 (12) 
II 5 S22 II II Fl-1(5) M2 (13) 
II 4 S21 II II E3-2(3) M2 (14) 
II 3 Sl8 II II E3-2(5) MZ (15) 
II 2 S14 II II E2-2(3) M2 (16) 
II 1 S12 II II EZ-2(5) MZ (17) 
II 0 S11 II II El-2(3) MZ (18) 

117/053 7 (T28) II II El-2(5) MZ (42) 
II 6 (T24) II II F4-1(3) MZ (43) 
II 5 (T22) II II F4-1(5) MZ (44) 
II 4 (T21) II II F3-1(3) MZ (45) 
II 3 Tl8 II II F3-1(5) MZ (46) 
II 2 Tl4 II II E4-2(3) MZ (47) 
II 1 Tl2 II II E4-2(5) MZ (48) 
II 0 Tll II 11 F4-2(3) MZ (49) 

Note) Pin No . G3-l, EZ-2, F4-2, etc. in _the table show the mounting positions of IC on 

PCB. (5), (3), etc. show pin numbers of IC. 
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7. TROUBLESHOOT ING 

7.1 Troubleshooting Method 

Troubleshooting procedures are classified according to NC conditions when a t r ouble 

occurred as follows . C heck troubles ac cor ding to the following items . 

( 1) Power cannot be tu1·ned on. 

(2) The system does not operate nor mally after turning on the power supp ly 

( No CRT d isplay) 

(3 ) Troubleshooting by alarm number s 

(4) No. 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

alarm is displayed , b ut NC d oes not operates normally. 

JOG operat ion is impossible. 

Au tomatic operation is impossible . 

T hread cutting feed is imp ossible. 

Neither data read nor punch out is possible v ia 1/0 inter face,_ 

Reference point return position is_ deviated , 

( 5) Troubleshooting for servo system 

('I , 2 . 1) 

(7.2 . 2) 

( 7 . 3 and 7 . 4) 

(7 . 5) 

(7 . 5 . 1) 

(7 . 5. 2 ) 

(7 . 5.3) 
(7 . 5 . 4) 

(7 . 5. 5) 

(7 . 6) 

7 .2 Troubleshooting when Power is T urned On 

7.2.1 Power cannot be turned on 

Item Causes Checking methods 

1 Input power s upply (1) Check if input power supply is 

is not connected to 

NC . 

con nected to inp u t t e r minal board 

R , S , PA, PB. 

(2) Check if inter nal cable V03 is 

normally connected from input 

terminal board to power unit 

(Al4 B-0067- B002) and fan. 

Check fuses for normal condition 

withou t being b lown out. 

(3) Check if power vol t age is 

AC 200 / 220V+ lO'I; 
- 15%. 
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Remedies 

If a f u se is blown out, 

eliminate its cause and 

replace the fuse , 

Fu ses are generally b lown ou t 

due to a d e fec t of t h e power 

s upply u nit. For details, 

r efer to the appendix. 



Item 

2 

3 

4 

5 

6 

Causes 

Power supply unit 

or load is 

defective . 

Power supply unit 

trouble 

Master PCB is 

defective. 

MDI/CRT unit 

defective. 

Connecting cable 

or connecting 

unit is defective . 

Checking methods 

Make sure that the fan rotates for a 

while. 

After disconnecting internal cables 

VOl, V02, turn on the power supply. 

If t he power is not supplied, it may 

be caused by a trouble of the power 

unit. 

Connect internal cable VO 1 , d iscon

nect all cables from connectors 

Ml - Ml2 on master PCB (AloB-1000-

0010) , turn on the power supply. 

Don't connect V02 . 

If the the power is not supplied, 

it may be caused by a trouble of 

master PCB. 

If power is turned on under the 

connecting condition of internal 

cable VOl, turn off power once, 

connect VOZ , and make sure that 

power is turned on. 

When the power is not supplied , 

connect the input terminal board 

to CNZ of MDl/CRT unit. 

Cable (J38) or MDI & CRT unit may 

be defective. Check cable J38 

for normal connection . If this 

cable is connected normally, 

MDI/CRT unit may be defective. 

If power is applied after discon

necting cables from connectors Ml -

M 12 , turn off power once, connect 

cable to Ml, and make sure that power 

is applied again . 

If no power is applied, connect cable 

to M2, M3, ..... Ml2 sequentially 

by the above method, and find out 

the connector to which no power is 

applied. 
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Remedies 

Replace power supply unit. 

Replace master PCB . ( Refer 

to item 6, when power is 

turned on.) 

Replace MDI/CRT unit. 

Connecting cable or the unit 

connected to t he cable is 

defective. Eliminate a cause 

of this power failure . 
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Note 1) 

Note 2) 

In FS 3T- C a nd FS 2T- A , power must be supplied to NC b y using power ready signals 

(PA , PB ). Accordingly , the above troubleshooting is a method of loca ting a trouble 

using PA and PB . 

The above troubleshooting method is describe d , assuming t hat FS 31'- C, FS 2T-A is in 

trouble. However, s ince it is possible that the machine tool contains fuses and 

circuits, check these component s for normal conditions. 

7.2.2 The system does not operate normally after turning on the power supply. 

(1) No CRT d isplay 

Item Causes Checking methods Remedies 

1 Wrong connection (1) Check if master P CB (Al6B- 1000- Refer to appendix 7 . 

of cables 0010) connector CCX and CNl of 

CRT uni t are p roperly connected . 

( 2) Ch eck if inp ut terminal b oard 

(OV , +24V) is properly connected 

CN2 of CRT unit. 

2 Master PCB is Master PCB is d e fective . 

defective. 

3 CRT unit is 

defective . 
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7.3 Alarm Display and Co untermeasures 

7.3.1 Status display 

The status display appears on the bottom line of the CRT screen on MDI & CRT panel. 

Alarm numb~rs are displayed on the alarm display CRT screen . 

ACT1.R. POSIT I CJ-I 

CREl.llT 11..E) 
U 0.000 
W 0. 000 

Cf'RCHII£) 
X 0.500 
z 0.sm 

01000 H1000 

(AIISCUJTE) 

X 0.000 
Z 0.000 

CDISTIKE TO OOJ 
X 0.000 
Z 0 . 000 

Status display point --

The following status display is provided. 

NOT READY : Indicates that the control unit or servo system is not ready . 

ALARM: Indicates that an alar m occu rs. The kind of alarm can be known by pushing 

A~AR~ button . 

BAT: Indicates that the battery power voltage is lower than the specified level. This 

battery is u sed to protect the information being stored into memory when power is 

off. Replace the battery, if this display _appears . 

B UF : Indicates that a command data is input into buffer register , and i t is not 

JOG: 

STEP : 

HNDL: 

AUTO: 

EDIT: 

EDIT: 

SEARCH: 

OUTPUT : 

INPUT: 

COMPARE: 

executed yet. 

Indicates that manual continuous feed (JOG} mode is selected . 

Indicates that manual step feed (STEP) mode is selected . 

Indicates that manual handle feed (HANDLE} mode is selected . 

Indicates that automatic operation (AUTO} mode is selected. 

Indicates that memory edit (EDIT} mode is selected. This display appears at 

about the center of the bottom line on the CRT screen . 

Indicates that the edition is being execu ted -at present. This display appears at 

the lower r igh t pai·t of the CRT screen, and this meaning is different from that 

of the above EDIT. 

Indicates that sequ ence number search, word search, and other search are being 

executed. 

Indicates t hat a program is being output by II O inter face . 

Indicates t hat a program is being input by I/O interface . 

Indicates that a program is being compared with memory data by I/O interface. 

If ROM, RAM, etc . are defec tive during op eration , the system is p laced to the memory alarm 

condition with the following d isplay on the CRT screen. 
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SYSTEM Al.ARM 

R01 

N0.1 

PARITY 

041 042 

D25 - 02 

The display of the CRT of the FS 3T-C and that of FS 2T-A is a little different. 

This manual carriee the display of FS 3T-C as t he example . 

When this display appears, depressing function buttons (CRT select buttons) is neglected. 

Display "D25-01" indicates the ROM series (FS 3T-C) and version number. 

Display in and after the 3rd line shows detailed con ten ts of an alarm. In this example, it 

indicates that a parity alarm occurs in ROM having ROM number 001, 002 , 041, 042, 051, and 052 . 

7.3.2 Alarm number display 

r---i 
When depressing ALARM key under an alarm condition, alarm contents are displayed as a 

L.____j 

message on the CRT screen . 

The following description shows a larm display examples. For individual messages and their 

contents, refer to 7. 3. 3 Alarm table. 

(1) Overheat 

~ r-ESSfl:£ 

CM:R I-EAT 

01000 H1000 

CDITlU.. UllT 
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(2) Overtravel 

(3) Servo alarm 

( 4) P / S alarm 

FIJR1 l'ESSf'G:: 

P/S ~ 

CJ.ER TRA.e.. 

FIJR1 l'E5SIB: 

5ERI.O A.MM 

NOT READY R..mM 

100 

+X +2 

01000 N1000 

01000 N1000 

01 CD.ER LIJU)) 
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7.3.3 Alarm table 

(1) Overheat alarm 

CRT message Description Refesrence i tern 

OVER HEAT: CONTROL UNIT PCB is overheated. 7. 4.1 
OVER HEAT: SER VO !llOTOR Servo motor is overheated. 7.4 . 2 
OVER HEAT: SERVO MOTOR Both PCB and servo motor are 

CONTROL UNIT overheated concurrently 

(2) Memory a larm 

No. CRT message Description Reference item 

ROM : SERIES ROM series error 7.4.5 
1 ROM: EDITION ROM version number error 7.4. 6 

ROM: PARITY ROM parity error 7.4 . 4 
WORK MEMORY: PARITY LOW Work memory parity 

2 error (low byte) 7.4.3 
WORK MEMORY: PARITY HIGH Work memory parity 

error (high byte) 7.4.3 
PROGRAM MEMORY: PARITY LOW Program memory parity 7.4.7 

3 error (low byte) 

PROGRAM MEMORY: PARITY HIGH Program memory parity 7.4 , 7 

error (high byte) 
4 WATCH DOG TIMER Watch dog timer error 7.4 .8 
5 CPU INTERRUPT CPU interrupt error 7.4.9 

If both high byte and low byte of PROGRAM MEMORY parity error or WORK MEMORY parity 

error occur , t he high byte is displayed. 

( 3) Overtravel alarm 

CRT message Description Reference item 

OVER TRAVEL: +X X-axis has exceeded 

plus (+) side stroke limit . 7.4.10 
OVER TRAVEL : -x X-ax is has exceeded 

minu s (-) side stroke limit. 7.4.10 
OVER TRAVEL: +Z Z-axis has exceeded 

plus (+) side stroke limit. 7.4.10 
PVER TRAVEL: -z Z-axis has exceeded 

minus (-) side str oke limit. 7.4.10 
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( 4) Servo alarm 

CRT message Description Refer ence item 

0l(OVER LOAD) X, Z- axis overload 7 .4.11 

sign a l is turned on , 

02(VRDY OFF) Velocity control READY 7 . 4 .12 

signal (VRDY) is turned off. 

03(VRDY ON) Velocity control READY signal 

(VRDY) does not turn off after 

position control READY signal 

(PRDY) has been turned off . 

04(WRONG ZRN) The position control system is 7 .4.13 

defective. The reference point 

return failure may be presumed 

to have been caused by a trouble 

inside NC or in the servo system 

during the reference point return. 

Start over again fram the manual 

reference point return again . 

11 (X AXIS) The error register data value is 7.4.14 

larger than the set value in X-axis . 

12(X AXIS) Error register data of X axis 7.4 . 15 

exceeds ±32767 or the velocity 

command value of DA converter is 

out of the range of - 8192 -

+8191. This error is usually 

caused by various setting failures. 

13(X AXIS) The velocity exceeding 511875 7 . 4 . 16 

detection unit/ sec was going 

to be commanded in X- axis . 

This error is caused by a CMR 

setting fai lure. 

14(X AXIS) Feedback signal line from the 7 . 4.17 

X-axis motor is disconnected. 

15(X AXIS) X-axis drift amount is 

excessive, (It exceeds 500 VELO) 

21 ( Z AXIS) The error register data value 7.4.14 

is larger than the set value 

in 2-axis, 

22(2 AXIS) Error register data of Z axis 7.4.15 

exceeds ±32767, or the 

velocity command value of DA 

converter is out of the range 

of - 8192 - +8191. This error 

is usually caused by various 

setting failures. 
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CRT message Description Reference item 

23(Z AXIS) The velocity exceeding 511875 7.4.16 

detection unit/ sec was going 

to be comma.nded in Z-axis . 

This error is caused by a 

CMR setting failure. 

24(Z AXIS) Feedback signal line from 7.4.17 

the Z axis motor is disconnected, 

25(Z AXIS) Z-axis drift quantity is excessive. 

(It exceeds 500 VELO) 

LA "SERVO ALARM:" message is always displayed on the MDI & CRT unit screen . 
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(5) Program errors (P/S alarm) 

Nu mber Contents Remarks 

000 Re- apply the power after the parameter has been input. 

(Parameter No. 06 to 10, 15 to 19, 31 to 37). 

001 TH alarm (A character with incorrect parity was input). 

Correct the tape . 

002 TV alarm ( the number of characters in a block is odd) . 

This alarm will be generated only when the TV check is 

effective. Correct the tape . 

003 Data exceeding the maximum allowab le number of digits was 

input. (See item of max programmable dimensions . ) 

004 A numeral or the sign (- ) was input without an address at 

the beginning of a block. 

005 The address was not followed by the appropriate data but 

was followed by another address or EOB code . 

006 Sign 11 _11 input error (Sign 11_11 was input after an address 

with which it can't be used. Or two or more n _ n signs 

were input .) 

007 Decimal point II II input er1·or (A decimal point was input 

after address with which it can't be used . Or two or more 

decimal points were input.) 

009 Unusable character was input (B, D, E, J, L, V or Y) . 

-

010 An unusable G code was commanded . 

011 Feed rate was not command at cutting feed or the federate 

was inadequate. 

023 In circular interpolation by radius designation, negative 

value was commanded for address R. 

029 An offset value exceeded 6 digits. The offset value should 

be reset . 

031 In setting of offset amount by G 10, , the offset number 

following address p was excessive or i t was n ot specified. 
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Number Contents Remarks 

032 In setting of offset amount by Glo·, the offset amount was 

excessive. 

033 A point of intersection can not be determined for tool nose 

radius compensation. 

034 The start up or cancel was going to be performed in the G02 
or G03 mode in tool nose radius compensation. 

035 Skip cutting (G31) was specified in tool nose radius 

compensation mode . 

038 Overcutting will occur in tool nose radius compensation 

because -the arc start paint or end point coincides with 

the arc center. 

039 Chamfering or corner R was specified with a start-up, a 

cancel, or switching between G41 and G42 in tool nose 

radius compensation. 

The program may cause overcutting to occur in chamfering 

or corner R. 

040 Overcutting will occur in tool nose radius compensation in 

a canned cycle G90 or G94. 

041 Overcutting will occur in tool nose radius compensation. 

050 The chamfe ring or a corner R was specified in a block which 

includes la thread cutting command. 

051 The block after a block containing a chamfering or a corner 

R specification was not a G0l command . 

052 The mov e direction or the move amount in a block following 

chamfering or a corner R command w as not adequate. 

054 A block in which the chamfering or the corner R was 

specified includes a taper command . 

055 The move distance in the block which includes the chamfering 

or the corner R specification is smaller than the chamfering 

amount or the corner R. 
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Number Contents Remarks 

059 The program with the selected number cannot searched, in 

external program number search. 

060 Commanded sequence number was not found in the sequence 

number search. 

061 Address P or Q is not specified in G70, G71, G72, or G73 

Command. 

062 0 The depth of cut in G71 or G 72 is zero or negative value. 
0 The repetitive count in G73 is zero or negative value. 
0 The negative value is specified to b. i or b. k in G74 or G75. 
0 The zero or negative value is specified to address U or W, 

though b. i or b. k is not zero in G74 or G75. 
0 The negative value is speciiied to fl d, though the relief 

direction in G74 or G75 is determined . 
0 The zero value is specified to the height of thread or 

depth of cut of 1st time in G76. 
0 The specified minimum depth of cut in G76 is greater than 

the height of thread. 
0 An unusable angle of tool tip is specified in G76. 

063 The sequence number specified by address p in G70, G71 , G72, 

or G73 command cannot be searched . 

065 0 GOO or GOl is not commanded at the block with the sequence 

number which is specified by address P in G71, G72, or G73 

command. 

0 An address Z(W) or X ( U) was commanded at the block with 

sequence number which is specified by a d dress P in G71 or 

G72, respectively. 

066 An unallowable G code was commanded between two blocks 

specified address P and Qin G71 , G72 or G73. 

067 G70, G71 , G72, or G73 command with address P and Q was 

specified in MDI mode. 

069 The final move command in the blocks specified by P and Q 

of G70 , G71, G72 and G73 ended with chamfering or corner R . 

070 The memory area is insufficient. 
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Number Contents Remarks 

071 The address to be searched was not found . Or the program 

with specified program number was not found in program 

number search. 

072 The number of programs to be stored exceeded 63 . 

073 The commanded program number has already been used. 

074 The program number is other than 1 to 9999. 

076 The address P was not commanded in the block which includes 

a M98 command. 

077 The subprogram was called in triple. 

078 The sequence number which was specified by address p in the 

block which includes a M98 or M99 was not found. 

079 The contents of the program stored in the memory did not 

agree with that in tape in collation . 

080 In the area specified by parameter £ ' the mesuring point 

signal does not come on. (Automatic tool compensation 

function) 

081 Automatic tool compensation was specified without a T code. 

(Automatic tool compensation function) 

082 T code and automatic tool compensation were specified in 

the same block . (Automatic tool compensation function) 

083 In automatic t ool compensation, an invalid axis was 

specified or the command is increme n ta!. 

(Automatic tool compensation function.) 

085 When entering in the memory by using ASR 'or RS232 C interface, 

an overrun or framing error was generat ed . The number of 

bits of input data or setting of baud rate is incorrect. 

086 In entering in the memory by using RS232C interface, the 

ready signal (DR) or l/0 devices was turned off. 

087 When entering data in the memory by using RS232C interface, 

though the read terminate command is specified, input is not 

interrupted after 10 characters read. 
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Number Contents Remarks 

090 The reference point return cannot be performed normally 

because the reference point return start paint is too close 

to the reference pint or the speed is too slow . 

092 The commanded axis by G27 (reference point return check) 

did not return to the reference point. 

100 The switch to set parameters was turned on . 

Push the reset button after turning off the switch. 

101 The power was turned off while r ewriting the contents of the 

memory in the part program storage and editing operation . 

When this alarm is generated , you must turn on the power 

while pushing the DELET and RESET buttons to clear the memory . 

111 The calculation result of macro instruction exceeds the 

allowable range (-232 to 232 - 1). 

112 Division by zero was specified . (includin-g _ta.n90°) 

114 An undefined 1-1 code is designated G65 block . 

115 A value not defined as variable number is d esignated . 

116 The variable number designated with p is forbidden for 

assig n ment . 

119 The argument of SQRT or BCD is n egative . 

125 An address which cannot be u sed in G65 block is designat ed . 

128 The sequence number at the destination of d iver gence 

instruction is not in the range between 0 and 9999. 

Or , the sequence number is not found. 
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7 . 3 

7.3.4 Alarm display on master PCB 

When NC is placed to an alarm condition , a cause of the alarm is displayed on the MDI & 

CRT unit ( 7. 3 . 3), and the alarm lamp (red LED) lights on the master PCB . (LED3 is green.) 

The meanin gs and mounting positions of alarm lamps a:re described below. 

LED2 

LED lamp 

LED3 

Lights when an alarm occurs . 

Light with LED2 when a watch dog timer alarm occurs. 

Lights when NC is operating normally without any alarm . 

Note) LED3 lamp flickers during automatic operation. 

Ml 

D BCJOM 
5 

2764 

M2 

D 
LED 

® 

DM3 [IJ 
Fig . 7 . 3.4(a) Moun ting Positions of Alarm Lamps on Master PCB (Al6B-1000-0010) 
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7.4 Remedies Against Alarms 

7.4.1 Overheat alarm of control unit 

This alarm lamp lights, if temperature exceeds the allowable value inside the NC cabinet. 

OVER HEAT CONTROL UNIT 

This alarm is released by depressing the reset button after temperature has reduced to be 

lower than the specified value. It cannot be released by the reset button un t il temperature is 

lower than the specified value. 

Item Causes of troubles Remedies 

1 High ambient temperature Lower the ambient temperature 

2 Heat exchanger is clogged Clean 

3 Fan motor is defective Replace 

4 Thermostat is defective, or Thermostat is turned on at 60°C 

its connection is faulty 

7.4.2 Overheat alarm for servo motor 

OVER HEAD SERVO MOTOR 

Item Causes Checking methods Remedies 

I Overload 0 Measure the motor armature current, 0 Reduce the load 

and make sure t hat i t does not exceed torque 

the rated current. 0 Decrease cutting duty. 

2 Poor insulation 0 Measure the insulation between motor 0 Clean the 

of windings power line terminal Al or A2 and body commutator and its 

by using a megger or a circuit tester, surrounding by 

The measuring value should be higher th;m blowing compressed 

lMohm (in case of a SOOY megger) or infinite air. 

(in case of circuit tester). 0 Replace the motor, 

if i t cannot be 

repaired by the 

above remedy. 

3 · Poor insulation 0 After dismounting the motor from the 0 Clean the commutator 

of winding machine tool, measure the no-loa d current. and its s urrounding. 

If the current increases in proportion This failure is apt 

to the revolutions , it is judged t o h ave to occur, if oil 

been caused by a n internal short-circuit att aches to the 

failure. commutator surface. 
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Item Causes 

4 Demagnetization 0 

of field magnet 

5 Heat pipe fan does 0 

not operate 0 

normally. 
0 

6 Poor performance 0 

of heat pipe 

7 Defective brake 0 

8 Connection failure 0 

7.4.3 WORK MEMORY parity error 

WORK MEMORY 

WORK MEMORY 

Checking methods 

Measure the motor terminal voltage 

(between Al and A2) in rapid traverse , 

and check if the specified voltage is 

measured . 

Check fan for normal !voltage and wiring . 

Check fan for possible contact with wire 

gauze. 

Check fan motor for normal conditions . 

If the motor with the heat pipe is overheat 

irrespective of normal conditions in check 

items in item 5, the heat pipe 

may be regarded as poor. 

Check brake voltage. 

Allowable value 100+10% 

Check the overheat 

motor and position 

PARITY LOW or 

PARITY HIGH 

connection 

control. 

performance 

between 

Remedies 

0 Replace the motor, 

if the terminal 

voltage is lower than 

specified and the 

motor is overheated. 
0 Repair wiring . 
0 Mount wire gauze 

correctly . 
0 Replace fan motor. 
0 Replace motor. 

0 Replace brake 
0 Repair defective 

connections 

This alarm occurs, if a d ata parity error is detected when reading data from wor k RAM on 

master PCB . 

Item 

1 

2 

Causes 

Master PCB is If 

defective. in 

Checking methods 

an alarm occurs again after remedy 

item 1. 

Work RAM 
/ 

I 7 I 8 

Maslcr PCU 

Remedies 

Turning off supply 

once, and then, 

turn it on again . 

Replace PCB with 

spare. Set and 

adjust PCB correctly. 

The shadowed part shows the low byte part, and the other shows the high byte part. (See 
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7.4.4 ROM parity error 

ROM: PARITY 012 

I.OM number in parity error 

If ROM parity error occurs, an alarm message and an ROM number are displayed on the CRT 

screen as described above . 

[I 
[1 

Cl 
~ 

"' > 
c:: 

"' 0 
0 

"' 
C 

"' .,,. 
C 

"' "' C 

1:r.;;1, rnw g !:f.Zl• !OW 

11-IZ ! 

9 I I 91~11 

g 

t 9L;; ~ 
0 

1' 9L;; 

-
t9l1: - t9Ll: 0 

-I• 9L Z .,,. 
0 

t9 l;; 

1•9 L Z .,, I• 9l;; 
0 

Fig . 7. 4. 4 Master PCB 
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7.4 

lte Causes Checking methods Remedies 

1 ROM is defective Replace ROM corres-

ponding to the displayed 

ROM No. 

2 Master PCB is PCB is defective, if the trouble cannot be Replace PCB with spare. 

defesctive. repaired after replacing ROM in item 1. Set and adjust PCB 

correctly, 

7.4.5 ROM series error 

ROM Series 000 (ROM No,) 

ROM series of FS 3T-C and FS 2T-A is D25 and N0l, r e spectively , This alarm occurs, if an 

ROM other tha n ROM series D25 is mounted . (See the following figure) For the mounting position 

of ROM, see Fig . 7, 7 . 4 , 

ROM Series 025 

ROM No., vcr,ion number 0 0 IA 

CJ 

Item Cau ses C hec king methods Remedies 

1 ROM is defective , Check ROM series printed on ROM Replace ROM corres-

ponding to t he 

displayed ROM No. 

2 Master PCB is If this trouble cannot be repaired after Replace PCB with 

defective. replacing ROM , PCB is d e fective . spare . Check PCB 

for normal setting and 

adjustment . 

7.4.6 ROM version number error 

ROM EDITION 041 

In FS 3T-C and FS 2T-A , a l1 ROM employed should have the same version number . This 

alarm occurs, if one or more ROM have a differ e nt version number . The ROM version numbe r is 

stamped on ROM by using alphabetic characters , For ROM version number s, refer to 7, 4, 5 , The 

version number is A (=01) in the example in 7, 4 . 5 , 

A = Ver sion 01 

B Version 02 

C Version 03 

Z = Version 26 
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Item Causes Checking methods Remedies 

1 ROM is defective. Check ROM for stamped version number. Replace ROM 

corresponding to 

displayed ROM 

number . 

2 Master PCB is If this alarm cannot be repaired by replacing Replace PCB 

defective. ROM, master PCB is defective. with spare . Check 

PCB for normal set-

ting and adjustment. 

7.4.7 PROGRAM MEMORY parity error 

PROGRAM MEMORY 

PROGRAM MEMORY 

PARITY LOW or 

PARITY HIGH 

This a larm occurs, if a parity error is detected when reading data from RAM which stores 

parameters and programs on the master PCB. 

(1) 

a. a. ...J a. ...l "' "' "' -

D1 
M "' 
i "' ::1: Master PCB ~ :i: 

r-. I"""\ 

T., ,,.,a,-a ""' "'~ [Cf [I::J 
the Jaw byte part 

0 a. a. 

l rn 
...l ...l 

~ rn i 
"' "' 

"' "' < 
$ C: 

J I"""\ I"""\ 

Program RAM 

Observe the followin g procedure, if this a larm has occurred . 

Turn on the power supply while depressing the DtLE}E key on the MDI- panel. All areas 
L__j 

storing programs are cleared by this operation. If the alarm appears no longer, loa d 

programs again. 
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(2) If the alarm cannot be repaired by the operation in (1), turn on the parameter write switch 
r----i ,-, 

Item 

1 

2 

3 

and turn on the power supply while depressing both DELETE key and RESET key on the 
L_J L_J 

MDI panel. 

All areas covering parameters, offset data, programs , and others are. cleared by this 

operation. If the alarm appears no longer, load all pieces of information, such as 

parameters, offset data, programs, etc. again. If the alarm cannot be repaired yet, it may 

be caused by another trouble. 

Causes Checking methods Remedies 

Program memory is Replace program 

defective. memory. 

Master PCB is If this trouble cannot be repaired by Replace PCB with 

defective replacing program memory in i tern 1. PCB spare . Check PCB 

may be defective. for normal setting 

and adjustment. 

Power supply unit If this trouble cannot be repaired yet by Replace power supply 

is defsective. items 1 and 2, power supply unit may be unit with spare. 

defective. Check the power 

supplyunit for normal 

setting and 

adjustment. 

- 136 -



7.4.8 V-llatch doy timer 

WATCH DOG TIMER 

Item Causes Checking methods Remedies 

1 Master PCB was Turn off the power 

exposed to intense supply once, and 

light, such as then, turn it on. 

photographic flash 

or the like. 

2 Master PCB is If this system alarm does not occurs any Replace master PCB. 

defective. longer after replacing PCB, the previous 

PCB is confirmed to have been defective. 

Check new PCB for the same setting and 

adjustment as before. 

7.4.9 CPU interrupt error 

CPU INTERRUPT 

This alarm occurs, if an interrupt occurs due to a certain cause in an unemployed CPU. 

(Remedy) 
0 Replace the master PCB with spare . Check the PCB for normal setting and adjustment. 

° Contact the FANUC service center. 
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7.4 

7.4.10 Overtravel alarm 

OVER TRAVEL +X 

OVER TRAVEL -X 

OVER TRAVEL +Z 

OVER TRAVEL -z 

( 1) The machine tool exceeds the stored stroke limit . 

The above alarm is displayed on the display unit when the machine tool reaches the stored 

stroke limit. When this alarm number lights, all axes stop feeding in the automatic operation 

mode. Also, the feed in the alarm axis direction only is stopped in the manual operation 
mode. 

(Causes) 

(i) Program error 

(ii) The stored stroke limit is not properly set. 

(iii) Deviation between actual machine tool position and the machine tpol position being 

(Remedy) 

stored in NC due to follows. 

G) Movement of the machine tool during power off. 

® Clearance of memory. 

Q) Replace of master PCB. 

Whether t h e machine tool position from t he reference point meets the stored stroke limit 

position or not can be checked by DGN No. 820 and 821. 

8 2 0 ABSMTX (X-axis) 

8 ABSMTZ (Z-axis) 

Correct the program in case of (i). 

Set the stored stroke limit (parameter No . 70, 71, 73, 74) again in case of (ii). 

Perform the r efer ence point return once in case of (iii ). 
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(Resetting method) 

(i) After moving the manual moving part of the machine tool in the opposite direction by 

manual operation (JOG, STEP, HANDLE), depress RESET button on the MDI/CRT 

panel . 

(ii) If the machine tool cannot get out of the overtravel range, turn off the power supply, 

and then, turn it on again while depressing I ~ J key and B key on th_e MDI 

panel. As a result of this operation, the overtravel is not checked until the reference 

point return is completed. Perform the reference point return under this condition. 

(2) When the +Z limit switch of the machine tool is hit; 

All axes stop feeding when the +Z limit switch is hit in the automatic operation mode. The 

alarm Z axis only stops feeding in t he manual operation mode. See the following example . 

Fccdratc 

- - Position +Z 

*EMS 

*+LZ operation The machine tool is decelerated and stopped with OVERTRAVEL 

displayed on the display unit . 

*EMS operation ....... The machine tool feed is stopped urgently (emergency stop). 

(*ESM operates only when the *+LZ does not function.) 

Since *EMS is not always installed depending upon machine tools, refer to the machine tool 

builder's instruction manual for details . 

( Causes and remedies) 

(a) Program zero point setting error in coordinate system setting - Correct the program. 

(b) Program error - Correct the program. 

( Resetting method) 

(a) When *+LZ only operates ; 

Move the moving part of the machine tool in the opposite (safe) direction by manual 

operation (JOG, STEP, HANDLE) to make the limit switch off, and depress the reset button 

on the MDI/CRT panel. 

Note) In this case, the moving part of the machine tool can move only in the opposite 

direction to the overtravel direction. 
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(b) When both *+LZ and *EMS operate; 

(i) Release the emergency stop temporarily. 

(ii) Perform the same operation as in the resetting method of *+LZ. 

Note) If manual operation is made after temporarily releasing the emergency stop in the 

machine tool, in which *+LZ is not operating while * EMS is operating, the machine tool 

can move in both directions. Accordingly, p articularly be careful not to take the 

wrong direction. 

7.4.11 Overload alarm 

SERVO ALARM 01 (OVER LOAD) 

Item Causes Checking methods Remedies 

1 Motor is ovesr- Measure the motor current , and check if it Reset thermal relay. 

loaded. is lower than the following value . Reduce t he cutting 

condition. 

Motor Continuous rated current Machine tool must be 

DOM 4A adjuste d, if the motor 

OM 7A current exceeds the 

5M 9A specified continuous 

l0M 12A rated current value 

20M 18A when it is fed without 

30M 24A load . 

30MH 36A 

2 Thermal relay Check thermal relay for normal setting . Reset thermal relay 

setting failure . again . 

Motor Set value 

QOM 4A 

OM 7A 

5M 9A 

l0M 12A 

20M lBA 

30M 24A 

30MB 36A 
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Item 

3 

4 

5 

6 

7 

Causes 

Transformer. is 

overheated. 

Thermostat in 

regenerative 

discharge circuit 

is operating. 

(When the 

regenerative 

discharge unit is 

of a separate type 

in the servo unit 

for M series. ) 

Position control 

circuit of master 

PCB and/or velocity 

control unit is 

defective . 

Connection failure. 

Power voltage 

failure 

Checking methods 

Disconnect cables from transfo1·mer terminals 

No. 51 and 52 , and measure the resistance 

7.4 

Remedies 

Reduce the cutting 

condit ion . 

between terminals No . 51 and 52. The measuring Measure the motor 

value should be lower than serveral ohms. If 

open (higher than several hundred ld2), the 

transformer thermostat is operating. If the 

surface temperature of the transformer is 80 -

90°C when the ther mostat is operating, check 

the cutting motor current. 

If the surface temperature of the transformer 

is lower than 50 - 60°C, the transformer is 

defective . 

After disconnecting cables from terminals 

T3(3), (4) of the regenerative discharge 

circuit, measure the resistance between 

terminals (3) and (4). 

The measuring value should be lower t han 

several k.Q. If open (higher than several 

hundred k.Q), the thermostat is operating, 

If the enclosure of the r egenerative dis

charge unit is 80 - 90°C when the thermostat 

is presumable to be operating , check the 

acceleration/ deceleration frequency. 

If the enclosure of the regenerative 

discharge unit is lower than 50 - 60°C, the 

regenerative discharge unit is defective . 

Replace the regenerative discharge unit. 

Replace PCB, if its spare is available. 

Check over load signal line for normal 

connections . 

Check the control unit and velocity 

control unit for normal voltages . 
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current during low

speed feed without 

load, and readjust 

the machine tool, 

if the measuring 

value is close to 

the rated value of 

the motor . 

Reduce the 

a cceleration / 

deceleration 

frequency to once/ 

sec or less . 

Replace t he 

regenerative 

discharge uni t. 

Replace PCB . 

Repair defective 

connections. 

Repair defective 

parts . 



7 . 4 

(1) Thermal relay position 

The velocity control unit is provided with a thermal relay which operates when the motor is 

overloaded . 

When tlte thermol relay operntes, 
a wltite me t:t.llic piece oppenrs at 
t!'c a~r~w position. 

Current selling dial 

Reset button 

Tite tl1em1nl relay is reset by 
depressing this button. 

Thcnnal rcloy 

Fig. 7. 4 .11 (a) Mounting Position of Thermal Relay for Motor Models OOM, OM, 5M, lOM , 20M , 30M 

11,ermal relay 

Current setting tliol 

When the thcrm:tl rcl:1y opcrate5, 
a white mctnllic piece uppcurs at 
tlte arrow position. 

Reset button 

The tltcrmol relay is reset by 
depressing lhis button. 

Fig . 7. 4 .11 (b) Mounting Position of Thermal Relay for Motor Model 30MH 
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7.4.12 VRDY (sevo ready) off 

SERVO ALARM 02 (VRDY OFF) 

Item Causes Checking methods Remedies 

1 AC l00V is not Check if AC l00V is supplied across terminals Check the emergency 
supplied to velocity No. (3). (4) of terminal board T in velocity stop function. 
control unit. control unit. 

2 Velocity control Check if various red LED light on PCB of For remedy against 
unit is placed to velocity control unit. each alarm, see para. 
alarm condition. 7 . 7. 

3 Position control Replace PCB with spare, if available. Replace PCB. 
unit of master 

PCB or PCB of 

velocity control 

unit is defective. 

4 Power voltage Check the position control unit and velocity Repair defective 
failure control unit for normal vol tag es. parts . 

5 Connection failure Check connections between velocity control Repair defective 

unit and posi tion control unit. p arts. 

7.4.13 Position control failure 

SERVO ALARM 04 (WRONG ZRN) 

This alarm occurs, i f the reference point ret urn e nd signal is not detected in the pos ition 

control system when the high-speed reference point return is made. 

This may be caused by a defect of the master PCB. Replace t he master PCB with spare. 

Set and adjust PCB. 
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7.4.1 4 Error register failure 

Item 

1 

2 

3 

4 

5 

6 

SERVO ALARM 

SERVO ALARM 

Causes 

Setting failure of 

position dev iation 

amount. 

Setting failure of 

rapid traverse time 

constant or gain 

of velocity control 

unit. 

Position control 

unit of master PCB 

or PCB of v e locity 

control unit is 

defective. 

Low input power 

voltage . 

Power voltage 

failure . 

Connection failure . 

11 (XAXI S) 

21 ( ZAXIS) 

(X-ax is error register trouble) 

( Z-axis e rror register trouble) 

Checking met hods R emedies 

Set parameter No.28 

and 29 . 

An error o f the position control circuit Increase t he rapid 

increases temporarily, if a current required traverse t ime constant 

for accelerating or dece lerating the motor of NC by setting it 
does not flow to the motor during the· to parameters No . 41 

acceleration/ deceleration time of NC . Observe and 42. 

the waveform at check pin CHl of the velocity Increase the velocity 

control unit, and check if the over shoot is control uni t gain by 
less than 5%. turning RV! clock.wise. 

Replace PCB with spare. Set and adjust PCB Replace PCB, 

correctly . 

Measure the input current and voltage, and Select t he input taps 

check if their fluctuat ions are within a range of servo power 

of +10 - - 15%. transformer. 

C heck t he control unit voltage. Repair defective p arts. 

Check the pulse coder and motor power Repair defective 

lines for normal connect ions. connections. 
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7.4. 15 Command velocity failure 

SERVO ALARM 

SERVO ALARM 

12 (XAXIS) 

22 (ZAXIS) 

(X- axis command velocity failure) 

(Z-axis command v elocit y failure ) 

7.4 

This alarm occurs, if the veloci t y command value calculated inside the posit ion control circui t 

of FS 3T-C and FS ZT-A exceeds its allowable value, and it may be caused by the following; 

Item 

2 

3 

4 

Causes 

Wrong set ting of 

se rvo loop gain 

multiplier 

Wrong set ting of 

CMR 

Position control 

loop gain is set 

e xtremely high. 

Feedrate is too 

high. 

Checking methods 
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Remedies 

Calculate the serv o 

loop gain multiplier 

set to parameter No. 34 

or 35 and set the 

servo loop gain 

multiplie r again. 

Se t the command 

multiplier (CMR) to 

parameter No . 15 or 16 

again. 

( The set v a lue of 

CMR is primarily det er

mine d from the least 

input increment and t he 

move amount of machine 

tool per revolution of 

motor ,) 

Set a suitable position 

control loop gain to 

parameter No. 37. 

The standard set value 

is 3000(30 sec-1). 

This alarm may be 

prod uced unless the 

feedrate is suppressed 

to be low in a special 

system , in which the 

posi t ion control loop 

gain must be set to an 

extremely large value . 

I n t h is case, suppress 

the feedrate to a low 

value. 



7. 4 

Item Causes C hecking methods Remedies 

5 Master PCB is If the trouble cannot be r epaired by i tems Rep lace PC B with 

d efective . 1 - A . ' the master PCB may be defective. spare . Check the PCB 

for normal set ting a nd 

adjustment. 

7.4.16 Feedrate command value error 

Item 

1 

2 

SERVO ALARM 

SERVO ALARM 

Cau se s 

Wrong settin g o f 

CMR 

Master PCB is 

defective. 

13 (XAXIS ) 

23 (ZAXIS) 

(X- axis feedr a te command v alue e r ror ) 

( Z-axis feedr ate command value error) 

Checking methods Remedies 

Set the command 

mul tip lier (CMR) to 

par ameter No . 15 or 

16 again . (The setting 

value of CMR is 

primarily d e ter mined 

from the lea s t input 

increment and t he mov e 

amount of machine tool 

per revolut ion of 

motor.) 

If the trouble cannot b e repaired by item 1 , Replace mas t e r PCB 

master PCB ma y b e defective . with spare . Check 

PCB for normal settin g 

and adju s tment. 
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7.4.17 Disconnection of DC motor feedback cable 

Item 

2 

3 

SERVO ALARM 

SERVO ALARM 

Causes 

Feedback cable 

connection failure. 

DC motor is 

defective. 

Master PCB is 

defec tive. 

14 (XAXIS) 

24 (ZAXIS) 

(Disconnection of DC motor feedback cable in X-axis) 

(Disconnection of DC motor feedback cable in Z-axis) 

Checking methods 

Check the feedback cable for connector 

soldering, etc. 

After replacing X-axis and Z- axis motors, 

check the alarm generating axis . Observe the 

following items without fail. 

(1) Disconnect motor power cables in both axes . 

(2) Support the slant axis and other axes which 

otherwise may fall by using a wooden piece 

or the like. 

(3) Short pin S23 on velocity control unit PCB. 

After replacing feedback cables of X-axis and 

Z-axis under the above codition, turn on the 

power supply, and check the alarm gener ating 

axis . The DC motor is defective, if the 

generating axis is changed . The DC motor 

is normal , if the generating axis is not 

changed. 

If the trouble cannot be repaired by items 

1 and 2, the master PCB may be defective. 
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Remedies 

Repair defective 

parts. 

Replace the defective 

motor with spare, 

Replace master PCB 

with spare . Check 

PCB for normal set

t ing and adjustment. 
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7.4.18 Excessive drift compensation amount 

Item 

1 

2 

3 

SERVO ALARM 

SERVO ALARM 

15 (XAXIS) 

25 (ZAXIS) 

(Excessive X- axis drift compensation amount) 

(Excessive Z-axis drift compensation amount) 

Causes 

Connection failure 

Setting failure of 

drift compensation 

amount. 

Velocity control 

Checking methods 

Check the power cable to the servo motor for 

disconnection. Check if position detector and 

servo motor are normally connected to each 

other , 

Check if data of parameter No. 61 and 62 

exceed 500 or not , 

Replace PCB with spare, if any. Set and 

unit or master PCB adjust PCB as specified. 

position control 

section is 

defective. 
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Remedies 

Repair defective 

parts. 

Reset the drift 

compensation value 

as follows. 

After turning on the 

emergency stop button, 

turn bit 7 11 ADFT" of 

parameter No. 04 to 
11 011 to prevent the 

automatic drift 

compensation. 

Set 11 0 11 to data of 

parameter No . 61 an d 

62 , and set the drift 

compensation amount 

(initial value) to 11 0 11 • 

Set bit 7 11 ADFT" of 

parameter No. 04 to 
11 1 11 to be ready for 

automatic drift 

compensation . 

Replace PCB. 
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7.4.19 TH alarm (Tape horizontal a!arm) 

P/S ALARM 001 

If a parity error code is detected during the significant information section of NC tape 

(excluding the section from the control-out to the control-in), the read operation of tape stops . 

Data in the error block and subsequent blocks one not input. 

The alarm display is went out by depressing the RESET button. 

Locate a cause of this alarm by inspecting the code hole position of the character in e rror 

by the following procedure. Depr ess the DGNOS key on the MDI & CRT panel and display DGN 

No . 710 or 711 on the CRT screen, and the following contents are known. 

Contents of TH alarm when TH alarm occurs 

7 0 CH C NT 

CHCNT: Indicates the position of the TH alarm character in case of TH alarm (No, 001) 

Assume x be the value obtained by converting a binary number consisting of the displayed 

11 0 11 and 11 1 11 into a decimal numb er . The TH alarm character is the X-th character as counted from 

the EOB code which is ahead of the stop position of the tape by certain blocks. 

assuming that EOB is zero . ) 

(Count codes, 

This EOB code counted as 11 0 11 cannot be concluded to be ahead of one , two, or more 

blocks. 

7 p 8 p 7 P6 p 5 PJ P2 p I 

Check the tape over several b locks, accordingly. 

Pl - PB: Read information of character which results in TH alarm in case of TH alarm 

(No .001) 

Pl - PB correspond to channels 1 - 8 . 

"0": No hole is punched. 
11 111

: A hole is punched . 

(Causes and remedies) 

(a) Drift of NC tape a n d read part of tape r eader 

Clean the read part of the tape reader or NC tape. 

(b) Tape set ting error 

Check if the tape is set upside down, and set it correctly . 

(c) Punch error of NC tape 

Correct the NC tape. 
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7.4.20 TV alarm (Tape vertical alarm) 

P/S ALARM 002 

Perform parity check of one vertical block in reading an NC tape . II odd characters are 

present in one block (from the next character of EOB to next EOB excluding the section ranging 

from control out to control in), the control unit stops reading the NC tape and displays an alarm on 

the CRT screen . 

Data are no longer read in the error block and subsequent blocks. 

The ALARM lamp is went out by the RESET button, 

This TV check function can be set from the MDI panel to determine if it is effective or not. 

(Remedies) 

(a) Punch a code (a space, for example) neglected by the NC system before the EOB code, so 

that the number of characters is even, 

However, the tape punched by the puncher combined with the FANUC SYSTEM 3T-MODEL C 

is TV-checked, and the number of characters is even in one block. 

(b) If this alarm displays when the number of characters is even, it may be caused by a read 

error of the tape reader. Clean the read part of the tape reader or NC tape . 

7.4.21 Feedrate command 0 

P/S ALARM 0ll 

This alarm occurs in the following cases. 

(1) The feedrate command is not given, 

(2) Feedrate command 0 (F0) is given. 

7.4.22 Memory area shortage alarm 

P / S ALARM 070 

Alarm NO. 070 is displayed, if the memory capacity is lack when loading an NC p r ogram into 

the memory. 

(Remedies) 

Load a new program into memory after cleaning existing loaded program in the memory. 
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7.4.23 Tape compare error 

PIS ALARM 079 

When the tape is input with the memory protect switch turned off (memory write impossible) 

on the operator's panel, the tape is compared with the program being loaded into memory, This 

errors , if the incoincidence of data is detected by the above check. 

7.4.24 Program input error 

PIS ALARM 085 

This error is produced due to the following when a program or a data is read by ASR33 or 

RS232C interface. 

(1) The transfer baud rate does not meet the baud rate of the I/0 unit. 

FANUC tape reader: 4800 bauds 

ASR33: 110 bauds 

(2) ASR33 input frequency is not as specified when using the ASR33. 

Select ASR33 model according to whether the power frequency is 50Hz or 601:-lz . 

7.4.25 The reference point return speed is slow or the pulse coder one - revolution signal is not detected 

P / S ALARM 090 

When the pulse coder is used, the reference counter is synchronized with the one-revolution 

signal in the first reference point return operation after turning on the power supply or after 

releasing the emergency stop. In this case, the following condition must be satisfieq to securely 

catch the same edge of the one-revolution signal. 

(a) The position deviation amount (DGN No.800 - is not less than 128. 

(b) The one-revolution signal must be sent at least once until the deceleration dog is hit and 

released after the position deviation amount (DGN No.BOD - ) becomes 128 or over. 

If conditions (a)• (b) are not satisfied, alarm No.090 is produced. The one-revolution 

signal is not used in the second and subsequent reference point return operation, and thus, 

this alarm check is not done. 
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Item 

1 

2 

3 

4 

5 

Causes 

Tool slow speed 

Reference point 

return start 

position is too 

near the 

reference 

point 

Pulse coder power 

voltage is too low. 

Pulse coder is 

defective. 

Master PCB is 

defective. 

Checking methods 

Perform the r eference point return under 

the same condition as generated the alarm, 

and check if the position deviation amount 

(DGN No. 800 - ) is not less than 128 by 

the self-diagnostic function. 

Be careful when the r eference point return 

was made from the position where the 

deceleration dog was hit. 

Remedies 

Increase the speed . 

The speed of higher 

than 300mm/min is 

required when the 

position gain is 

30 sec-l 

Check the distance between the reference point Perform reference 

return start position and the reference point . paint return from a 

position apart from 

the reference point 

more than two 

revolutions of motor. 

Pulse coder voltage should be higher than Cable voltage drop 

4. 75V when +5V of master PCB of NC is adjusted should be lower than 

to 5V +0.05V. 0.2V in total in both 

(Measure the pulse coder voltage at (+), ( - ) or 5V and 0V cables-. 

+5V and 0V check land of pulse coder PCB after Adjust +5V of master 

removing the servo motor covser.) PCJ3 to 4 . 95 - 5. l0V . 

Replace pulse coder. Replace. 

Replace master PCB. Replace. 
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7.5 When no Alarm is D isplayed, but NC does not Operate Normally 

7.5.1 JOG operation is impossible 

Item Causes Checking methods Remedies 

1 Fault analysis (1) Position display moves, but the machine To item 2 . 

tool does not move . 

(2) Neither position display nor machine To item 4. 

tool moves. 

2 Machine lock MLK Make sur e that b i t 7 of DGN No . 99 is "0" . 

ON 

3 Servo system See 7 . 6 

trouble 

4 No mode signal Make sure that the bit 0 is 11 1 11 J bit 1 is "O" 
is applied. and the bit 2 is "l" in DGN No . 102. 

5 Feed axis di r ection Make sure that the feed axis direction is input 
is not input. in b its 2 and 3 of DGN No . % and 97. 

6 Setting failure of Check bit 4 of parameter No. 6 and bits 0 to 3 
JOG feedrate of DGN No . 101 to make sure t h at t he overr idEe 

is not "0". 

If the machine tool does not move at rapid 

traverse , check the bit 0 of p arameter No . 12 

as well as par ameter No . 38 and 39. 

7 External reset Make sure that bit 7 is "0 " and bit 4 is "l" 
signal ERS is in DGN No. 101. 

input . 

8 Refe r ence point Make sur e that bit 7 of DGN No. 100 is "O". 
return signal ZRN 

is input. 

9 Master PCB is See 7 . 3 . 4 Replace master PCB. 
defective 
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7.5.2 Automatic operation is impossible. 

Item Causes Checking methods Remedies 

1 Fault analysis (1) STL lamp does not light. 

( 2 ) STL lamp lights, but no axis moves. 

2 Mode signal is Bits 11 2 - 0 11 of DGN No. 102 are 11 001 11 • 

no t input 

3 Cycle start signal Bit 2 of DGN No. 100 turns to 11 111 and 11 011 

is not input. by turning on and off the start button. 

4 Feed hold Make sure that bit 5 of DGN No. 101 is 11111. 

suspension signal 

(*SP) 

5 External reset Make sure that bit 7 is 11011 and bit 4 is 

signal is input. 11 111 in DGN No. 101. 

6 Master PCB is See 7. 3. 4 

defective. 

7 ( 1) Override is 0% Check DGN No. 700, 701 and 712 . 

(2) STLK is ON 

(3) During in-

position check 

(4) Dwell is 

executing 

( 5) M, S, T functions 

are executing 

(6) Waiting for 

spindle arrive 

signal 

7.5.3 Neither thread cutting nor cutting feed (feed per revolution) is possible. 

Item Causes Checking methods Remedies 

1 Connection failure Check if connection Mll and pos ition coder 
of cable (J23) are properly connected. 

2 Spindle revolutions Make sure that t he spindle revolutions 

correspond to the commanded S code. 
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Item Causes Checking methods -
3 Position coder is 

defective. 

4 Master PCB is 

defective . 

7.5.4 Neither read nor punch out operation is possible by 1/0 interface. 

Item 

1 

2 

3 

Causes 

Fault analysis 

Mode signal is 

not inpt 

External reset 

signal is input. 

0 

0 

0 

0 

0 

Checking methods 

Neither punch operation nor read operation 

is possible. To item 2 

EDIT character is not displayed at the lower 

part of CRT screen during the above 

operation. 

Neither punch operation nor read operation 

is possible. To item 3 

EDIT character is displayed at the lower part 

of CRT screen during the above operation. 

Read operation is impossible, but punch 

operation is possible . 

Punch operation is impossible , but read 

operation is possible. 

Alarm occurs (Alarm No. 085 - 087) 

Make sure that 11 MD4 - MDl" of DGN No . 102 

are 11 0ll" (EDIT). 

A program can be written into NC using I/0 

interface at "001" (AUTO). 

Make sure that bit 7 is 11 0 " and bit 4 is 11 1 11 in 

DGN No . 101. 
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Remedies 

Replace position coder. 

]{eplace master PCB. 

Remedies 

To item 5 

To i t em 5 

See 7 . 4 
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Item 

4 

5 

6 

7 

Causes 

Parameter setting 

failure 

1/ 0 unit operation 

failure 

Cable connection 

Master PCB is 

defective . 

Checking methods 

Check p arameters, referring to the parameter 

table attached to the system. 

Parameters 000 - 003 are covered in the list. 

(1) Check bits of setting parameter 1/0 . 

( 2) RS232C / ASR33 s election, the number of 

stop bits and the setting points of baud 

rate are as s hown below a ccording to 

1/0 conditions. 

(a) When 1/0=0; 

P ar ameter 5 ... Setting of RS232C/ ASR33 

and the number of stop bits 

Parameter 68 .. Setting of baud r ate 

(b) When 1/0=1; 

Parameter 14 .. Setting of RS232C/ ASR33 

and the number of stop 

Parameter 69 .. Setting of baud r a te 

Check I /O unit operation, referring to the 

operator ' s manual . 

Check cable connections and wiring . 

bits 

Check cable connections according to the 

specifications determined between machine tool 

builder and I/O unit maker. 

Replace mas ter PCB. 

7.5.5 When the reference point return position is deviated from the specif ied position; 

(1) The reference point return position is deviated by one grid. 

Item Causes Checking methods 

1 Deceleration dog Move the machine tool toward the deceleration 

is not properly dog from the r eference point, and measure t he 

pos itioned. distance between the reference point and the 

deceleration dog position by observing the 

deceleration signals (bit 5 of 

DGN No. 0% ..... X- axis , bit 5 of 

DGN No.097 •• •I I I Z- axis , by diagnostic 

function . 
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Remedies 

Alarm 85 an d 86 

occur, if parameter 

setting is wrong . 

Remedies 

Set the distance 

from the separation 

of deceleration dog 

to the a rrival at 

the r eference point 

to abou t 1/2 

revolution of motor . 



7,5 

Item Causes Checking methods Remedies 

2 Setting failure of Read the deceleration dog length by the same Change the dog length 

deceleration dog way as specified above, as required, referring 

length to the connecting 

manual. 

(2) When the reference point position is deviated at random; 

Item Causes Checking methods Remedies 

1 Noise Check if cable shield is grounded, if a spark Ground the cable 

killer is connected to solenoid coil, etc., shield. Mount a 

and if the pulse coder cable is separated from spark killer . 

t he magnetic cabinet cable. Separate cables from 

Make sure t hat the pulse coder voltage is each other . 

higher, 

2 Pulse coder power than 4 . 75V after adjusting +5V of master Suppress t h e 

voltage drop PCB of NC to 5+0 . 05V. vol tage drop through 

(Measure the pulse coder voltage at (+) and cable to lower than 

(-) or +5V and OV check land of p u lse coder 0.2V i n total at 5V 

PCB after removing the servo motor cover. ) and OV terminals. 

Adjust +5V of maste1· 

PCB to 4 . 95V -

5. l OV . 

3 Looseness of Mark on the motor shaft, and check the Tighten the coupling . 

coupling b e twee n correspondence to the machine tool position , 

servo motor and 

machine tool 

4 Pulse coder is Try replacing pulse coder, Replace pulse coder. 

defective. 

5 Master PCB is Try replacing the master P CB . Replace PCB. 

defective. 
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(3) When the reference point return is deviated by a very small distance ; 

Item Causes Checking methods Remedies 

1 Momentary - Check if cable connectors are securely Repair defective 

disconn ection clamp ed a nd fixed , connections 

of cable Check if connectors for normal soldering . 

Poor contact of Check bent portion s of cables for normal 

connector con ditions . 

2 Offset voltage Set bit 7 of parameter 004 to 11 0 11 prevent drift Replace master PCB 

fluctuates compensation , and check the position or velocity control unit 

Master PCB is deviation amou nt (DGN No . 800 .... X-axis , PCB . 

defective or No. 801 . . . • Z-axis) by diagnostic function . 

veloci ty control Fluctuations of offset volt age appear as 

uni t is d efective. fluctu ations of the p osition deviation amount 

during stop . Try replacing master PCB or 

velocity control unit PCB. 

( 3) Method of checking t he reference poin t ret urn operation an d dece leration dog posi tion . 

(a) Set par ameters acco rding to the following table . 

Set the grid shift amount of par ameter No . 31 and 32 to 11 0 11 , in advance. 

Parameter No. Description 

0004 Sets whether d e celeration is made when deceleration signals *DCX, *DCZ 

are 11111 or 11011 in reference point retur n. 

0006 Sets the reference point return system and direction . 

0007, 0008 Set the capacity of the reference counter of X and Z axes. 

- --

0012 Sets whether manual rapid traverse is effective ur not without executing 

t he reference point r eturn . 

0031 , 0032 Set t he grid shift amoun t of X an d z axes. 

0052 Sets the low-sp eed feedrate (FL ) during refer ence point r eturn . 
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(b) Perform the reference point return, and check if its operation is normal or not. 

Adjust the reference point position, if required, as follows , 

The reference point is adjusted by the grid shift amount (Parameter No, 31 and 32) in 

the case of grid system. If the reference point shifts by one revolution of the posi

tion detector (pulse coder) during this adjustment, shift the deceleration dog. 

(c) Check the deceleration dog position, 

(i) Perform the reference point turn. 

(ii) Record the position display value at the reference point. 

(iii) Move the machine tool at s low speed from the reference point until reference point 

return deceleratoin signals (*DCX, *DCZ) of DGN No . 96 and 97 turn on, while 

checking these signals. 

(iv) Calculate the distance from the reference point to the position where the reference 

point return deceleration signals turn on from (ii) and (iii), and adjust the 

deceleration dog so that the above calculated distance becomes about 1 / 2 of the 

move amount per revolution of the pulse coder, 
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Reference point return direction 

OccctcrJtion slgn:tl for ______ :--------- ---L __________ .......1!1-..1 _s _pe_c_ili_1ed reference point 
reference point return _ 

1st time 
Reference signnl when 
grid shift nmount; 0 ------------l,.--Jq9'-+-----l1 ~ 

Set the shift amount to 
a for shifting by a 

2nd time 
Reference signal nftcr setting 
"grid shifc amoun1:: a·• 

3rd time 

Deceleration dog position 
adjustment 

Reference point return 
deceleration signlll a.ftcr 
adjusting the deceleration 
dog position. 

Reference signaJ after setting 
"'grid shift .imount = a" 
f n.e first set amount) 

Fl shift by a 

----4--J®L--+---
I 

This signal cause the machine 
tool to stop nt this position, 
5incc the dccclcratJon signal 
is turned off. 

I Mnchine tool I 
stop position 

,Machine tool 
stop position 

n__ 

_______ __ fl-------- -----11 Specified reference point. I 
I Titls stop position shifts 

I 

by the move nmount per 
revolution of pulse coder. 

__,,___,@L....../-----'---___.n....__ 
I 

This signal is neglected, 
since the deceleration 
signal is not turned off. 

Machine tool 
stop position 

(Note) Set this distance to about 1/2 of the 
move amount per revolution of puhc coder. 

Fig . 7. 5. 5 (a) Adjustment of Operating Position of Reference Point Retu rn ( Grid system) 
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7 .6 Troubleshooting in Servo System 

T he servo system control units are divided rou ghly into the position con trol circuit, velocity 

control unit , an d DC servo motor. 

T h e servo system for one axis is composed a s shown in t h e following block diagram . 

Moste r PCD 
Positio n control citcuit 

Common 
dota 

Pnramclcr No. I 5 
and 16 

,- -- - ---, 
I---~ I 

Position D/ A 
dcncction ,-~-.., converter 
a.mount 

DGN No. 800 
nnd 801 

1 
Parameter 
No. 1 and 8 L __ _ __ __ ...J 

CMDEN,,( 

F/V 
converter 

va-.m..----, 

TSA 

Velocity 
control 
unit 

PCA, PCB 

( 1) Method of quickly locating a defective control unit in servo system 

Since the servo system composes a closed loop, all control units function similarly , if a part 

of these contr ol units b ecomes defective , and i t becomes difficul t to locate the control uni t in 

which a trouble occurs. 

Observe the following method of quickly locating the defective control uni t. 

(a) The following servo system signals can be checked by self- d iagnostic function of NC . 

*VRDY 0: 

1: 

OVL 0: 

1 : 

OHM 0: 

1: 

DALX 0: 

1: 

DALZ 0: 

1 : 

DGN No. 

2 3 l*VRDY I OVL OHM I I DALX I DALZ I 
Normal 

Velocity control unit ready signal turns off to cause servo alarm No . OZ . 

Normal 

X, Z axis overload signal turns on the cause servo alarm No. 01. 

Normal 

Overheat alarm 

Normal 

Feedback signal cable from X-axis motor is disconnected to cause servo alarm 

No.14. 

Normal 

Feedback signal cable from Z- axis motor is disconnected to cau se servo alarm 

No.24. 
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DMDEN 1: 

0 : 

PRDY 1: 

DGN No. 

Normal 

Velocity command voltage (VCMD) is clamped to 0V . 

Normal 

0: NC does not output position control circuit ready signal. 

(b) Method of checking the position control circuit operation 

(i) Disconnect DC motor power cable . 

(ii) Short pin S23 on velocity control unit PCB in case of M series servo system . 

(iii) Set parameter No . 28 and 29 to a large value . 

(iv) Check the VCMD output voltage of master PCB during step feed or manual handle 

feed . VCMD voltage should be as shown in Fig. 7.6(a). 

(v) Check the VCMD output voltage of master PCB by slightly t urning the motor shaft by 

a certain method. VCMD voltage should be as shown in Fig. 7.6(b) . 

( Note) When the NC power supply is turned on after disconnecting DC motor power cable, the 

table falls in the gravity axis. Insert timber or the like, in advance . 

VCMD voltogc 
(mV) + 

+ 

Comm:ind pulse 

Fig. 7. 6 (a) VCMD (In case of step feed or handle feed) 

In Fig. 7. 6 (a), make sure that the VCMD voltage continuously changes from minus voltage to 

pluse vol tage during manual handle feed in the p u lse direction. 

VCMD voltoge 
(mV) 

CW 

+ 

ccw 
Rotating direction 
of DC motor shart 

Fig . 7. 6 (b) VCMD (In case of step feed or handle feed) 

In Fig. 7 .6(b), make s u re that the VCMD voltage continuously changes from plus voltage to 

minus voltage when turning the motor s haft counterclockwise . 
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Be sure to reset S23 as before after check. 

(c) Velocity control unit funtion check 

If one-axis motion only is suspicious, operate the system by using the velocity control 

unit for normal axis , and if the symptom disappears, the suspicious velocity control 

unit can be judged as defective, 

Master PCB 

\ I 
\ I 
\ I 
\t 
'}. 

I \ 
I \ 

I f N1 
I 

X-axis 
velocity 
conuot 
unit 

2-nxis 
velocity 
control 
unit 

Exchange cables to velocity control unit CNl. 

To DC motor -0 

ToDCmotor D 
Exchange cables coming out of velocity control unit Tl (5, 6, 7, 8) . 

Note) Don 1t reconnect feedback cables. Be careful since this method is not applicable , if 

motor model is different. 

The velocity control units can be also be checked by r eplacing PCB. (PCB must be set 

to meet the axis . ) 

When the velocity control units are judged as normal , the motors or pulse coders can be 

checked of their possible defects by reconnecting cables to the motors. 

Particularly be careful when reconnecting cables,· since the axis of positive feedback runs 

away. 

If one axis is connected forward while the other axis is connected reversely, i t should be 

carefully noted that the moving direction of t he machine tool is opposite to the command 

direction. 

Ma.,tcr PCB 

CN I X-axis 
velocity 
control 
unit 

Z-nxb 
velocity 
control 
unit 
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(2) Troubleshooting in servo system as viewed from symptoms 

The following troubleshooting covers the following cases . 

(a) Dead condition 

(b) Servo motors run away_ 

( c) Oscillations 

( d) Overshoot 

( e) Poor accurncy in single pulse feed 

(f) Swelling at low speed 

( g) Positioning failure 

(h) Striped patterns appear on cutting surface in circular cutting. 

(i) Poor accuracy in roundness 

(a) Dead condition 

Item Causes Checking methods 

1 Power cable is not Make sure that motors don I t operate at all under 

connected. TGLS alarm condition . 

2 Enable signals Check if +24 V is applied between CH23 (ENBL) 

(ENBLI , ENBL2) and CH3 (GND) of PCB . 

are not applied 

to PCB . 

3 PCB is defective or Check if +24V and :_!:15V of PCB are normal. 

connection on PCB 

is not properly 

4 Velocity command Measure PCB CH18 (VCMD) -Cl-13 (GND) by 

voltage (VCMD) is using an oscilloscope . 

not applied . 

(b) Servo motors run away . 

Item Causes Checking methods 

l Positive feedb ack Check pulse coder connection, referring to 

connection of 7. 6 (b) "Method of checking the position 

pulse coder control circuit operation". 

2 Oldham' s coupling After removing the motor cover , check if 

is damaged. Oldham's coupling is normal. 
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Remedies 

Connect power cable 

correctly. 

Turn on contact signal 

for enable signal 

(ENBLl, 2) . 

Replace PCB or connect 

connector correctly. 

Give velocity command 

voltage (VCMD) . 

Remedies 

Reconn ect the pulse 

coder correctly . 

Replace Oldham's 

coupling. 
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Item Causes Checking methods Remedies 

3 Position control Refer to the method of checking the position Replace master PCB . 

circuit is control circuit operation. 

defective . 

4 Velocity control 

unit PCB is Replace PCB . 

defective 

(c) Oscillations (Oscillating during stop, running, acceleration or deceleration) 

Item Causes Checking methods Remedies 

1 Setting failure or Check if VCMD voltage and TSA voltage Correct PCB 

poor contact of correctly correspond to the feedrate during setting or poor 

setting pins on running at constant feedrate. contact of setting 

PCB of velocity VCMD voltage (Check VCMD voltage between pins. 

control unit CH18 and GND CH3 by using an oscilloscope . ) (Check Sl, S2 , S3, 

7V /2000rpm (DOM OM SM) and S4) 

7V /l000rpm (l0M 20M 30M 30MH) 

TSA voltage (Check TSA voltage between CHZ 

and GND CJ-13 by using an oscilloscope.) 

In case of pulse coder feedback 3V / l000rpm 

In case of tachogenerator feedback 6V /l000rpm 

2 Setting failure of Check parameter. 

position loop gain 

3 Machine tool side Check if oscillations remain uneliminated even Repair a part being 

or/ and detector after shorting CHS-CH6 of velocity control synchronized with 

is defective. unit PCB by . using a jumper wire . the oscillation 

cycle. 

4 Matching failure Oscillations will stop when shorting Contact FANUC service 

between servo CHS- Cl-16 of velocity control unit PCB by center, and change 

amplifier and using a jumper wire. PCB setting . 

machine tool 

5 Velocity control Replace velocity control unit with spare, Replace velocity 

unit is defective. if available . control unit . 

6 Incoming noises . Check if noises are introduced into F /V Eliminate incoming 

converter (CHZ) on velocity control unit PCB. noises. 
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Item 

7 

8 

9 

10 

Item 

1 

2 

Causes 

Servo system is 

unstable. 

Oldham1s coupling 

is damaged. 

Pulse coder is 

defective. 

Motor winding 

failure (internal 

short-circuit) 

(d) Overshoot 

Causes 

Poor gain of servo 

system 

Weak rigidity 

between the motor 

and mechanical feed 

screw or mecha-

nical play. 

Checking methods 

Check if motor current waveform is oscillating. 

After removing the motor cover, check if the 

Oldham's coupling is normal. 

(1) Check CH2 voltage of velocity control 

unit for partial voltage drop part. 

Voltage~ 

L ~-----Abnomtol 

~---------Time 

( 2) Check pulse coder for normal connection. 

After removing the suspicious motor from the 

machine tool, measure the noload current. 

If the current increases in proportion to the 

revolutions, it may be judged to have been 

caused by internal short-circuit. 

(Short-circuit between motor power terminals 

5, 6 and 7, 5) 

Checking methods 

(1) Turn RV! (gain control) of velocity 

control unit clockwise. 

(2) Increase the rapid traverse time constant 

of NC, 

(1) Check if this failure can be improved 

by decreasing the position loop gain. 

(2) Check backlash for excessive condition 

between motor and mechanical feed screw. 

(3) Check the timing belt, if any, for proper 

tension. 
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Remedies 

(1) Adjust gain 

RVl of velocity 

control unit. 

( 2) Check the coupling 

of the machine tool 

feed screw and 

motors for high 

rigidity and 

backlash. 

Replace Oldham's 

coupling. 

Replace Pulse coder. 

(1) Clean the commutator 

and its surrounding . 

This failure is apt to 

occur, if oil is 

attached on to the 

commutator surface. 

(2) Replace motor. 

Remedies 

(1) Turn RVl (gain) 

clockwise. 

( 2) Increase the 

time constant. 

Reduce the position 

loop gain . 

Repair defective 

parts. 



7.6 

(e) Poor accuracy in s ingle pulse feed 

Item Causes Checking methods Remedies 

1 Mech anical p lay Check if motor shaft is accurately p ositioned. After confirming that 

the motor shaft is 

accurately position ed , 

ask to readjust the 

machine tool. 

2 Poor gain of servo Turn RVl gain of velocity control unit Turn R VI clockwise. 
system clockwise . 

(f) Swelling at low speed 

Item Causes Checking met hods Remedies 

1 Servo system is Check if the switch swelling frequency is kept (1) Readj ust servo 
unstable. constant when changing the feedrate. system. 

(2) Replace defective 

parts . 

( g) Positioning fai lure 

Item Causes Checking methods Remedies 

1 Mechanical play Check if the motor shaft is accurately After confirming that 

positioned. the motor shaft is 

accurately positioned, 

ask to readjust the 

machine tool . 

2 Position control Check if p osition control circuit is normal. (1) Replace master PCB. 
circuit is defective Check it for excessive offset, in particular. (2) Repair defective 

parts. 
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7.6 

Item 

1 

2 

(h) Striped patterns appear on cutting surface in circular cutting. 

Causes Checking methods Remedies 

Poor gain of servo Turn RV! gain of velocity control uni t Turn RV! clockwise . 

system clockwise. 

Mechanical play Check if the motor shaft is accurately (1) Readjust machine 

positioned. tool. 

(2) Set backlash 

compensation. 

(i) Poor accuracy of circular interpolation 

When the X- axis and Z-axis are concurrently moved in the same d irection by the feed 

per minute in MDI mode, the position gain can be obtained from the feed rate and 

position deflection amount by the following equation . 

F: Feedrate (mm/min), (0 . !in/min), (0 /min) 

E: Position deviation amount (0.001mm) , (0 . 000lin), (0.001°) 

G : Position gain (sec-!) 

Adjust variable resistor RV 4 (F / V converter voltage compensation) of the velocity 

control unit PCB, so that the position deviation amount is within :tl0% of the aimed 

value obtained from the above equation when the position deviation amount is checked 

by DGN No. 800 and 801; provided that the difference between axes should be within 

:tl%. (See para. 4,4) 

The round ness can be improved by this gain adju sting method when it becomes elliptic 

in 45° direction . All ellipse in the axial direction cannot be improved by gain 

adjustment, b ecause it is caused by poor feed accuracy of axes. 

Not ndjustablc Adju,tablc 

The position deflection amount values of X- axis and Z-axis are shown b elow. 

DGN No. 

8 S V E R R X 

8 0 S V E R R Z 
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7.6 

(3) M series velocity control unit fault detective function and troubleshooting 

No . 

1 

2 

3 

4 

5 

6 

7 

(a) Fault detective function (Alarm display function) 

The M series velocity control unit provides the following functions to protect motors 

from being overloaded and also detect abnormal conditions inside the servo loop. for 

the mounting positions of alarm lamps (LED), see para . 4 . 4. 

Kind Display Description 

Overload Displayed on CRT screen If the motor current exceeds the operating 

current of thermal relay, if the thermostat for 

power transformer operates, or if the thermostat 

in regenerative discharge circuit operates, 

overload alarm is displayed. 

Velocity feedback TGLS LED lights. If the motor exceeds a certain speed due to 

cable disconnec- the disconnection of velocity feedback cable, 

tion detection the motor is stopped by dynamic brake with 

TGLS LED Ii t. 

Overcurrent alarm OVC LED lights. If a current exceeding the preset current value 

con tin uou sly flows more than a certain time 

(about 600msec), the motor is stopped by 

dynamic brake with ovc lit. 

No-fuse breaker ON button of no-fuse No-fuse breaker operates, if an abnormal 

breaker jumps out with current exceeding the operating current of 

BRK LED lit. no-fuse breaker flows and t he motor is stopped 

by dynamic brake. 

Overvoltage HVAL LED lights. If AC input voltage to servo transformer becomes 

alarm abnormally high, the motor is stopped by dynamic 

brake with HVAL lit. 

Undervoltage LVAL LED lights . If the AC input power voltage is abnormally low , 

alarm the motor is stopped by dynamic brake with 

LVAL lit. 

Circuit fault HCAL LED lights . If an abnormal current flows to the transistor 

detection bridge circuit, the motor is stopped by dynamic 

brake with HCAL lit. 

DCAL LED lights. If the regenerative discharge circuit is 

defective or if the acceleration/deceleration 

frequency is excessive, the motor is stopped by 

dynamic brake with DCAL lit. 
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7.6 

(Note) All LED are mounted on PCB of velocity control unit 

Item 

1 

2 

(b) Troubleshooting 

The following description 

Locate causes of troubfos, 

tables. 

summarizes troubleshooting for M series servo system. 

and take a suitable remedy , referring to the following 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

( vi) 

( vii) 

(viii) 

(ix) 

Overload alarm LED lights . 

Not servo r eady 

TGLS alarm LED lights. 

OVC alarm LED lights. 

BRK alarm LED lights. 

HVAL alarm LED lights. 

LVAL alarm LEIJ lights. 

HCAL alarm LED lights . 

DCAL alarm LED lights . 

(i) Overload alarm LED lights . 

Causes Checking methods 

Thermal relay of When thermal relay operates, check the set 

servo unit operates. value according to 7. 4 . 11, and reset it by 

(For mounting turning the setting dial, if the set value is 

position and opera- wrong . 

Remedies 

Change the set value 

or cutting condition . 

Check the machine 

tool load . ( For 

tion checking 

method, see 

7 . 4 . 11.) 

If the set value is correct, measure the cutting resetting the thermal 

motor current value on PCB (between CHS a nd relay, wait for about 

CH3) or by connecting an ammeter to t h e motor 10 minutes after 

Thermostat for 

transformer 

operates 

power line, and check if the cutting condition 

is suitable or if the friction torque is not 

larger than the set value of thermal relay. 

After disconnecting cables from terminals 

No. 51 and 53 of the t ransformer, measure the 

resistance across terminals No . 51 and 52. 

The measur ing value should be lower than 

sever al ohms. 

If open (higher than several hundred kohms), 

the t hermostat for transformer is operating. 

If the surface temperature of transformer is 

80 - 90°C, check the cutting motor current. 

If the surface temperature of transformer is 

lower than 50 - 60°C, the transformer is 

defective . 
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operating the thermal 

relay, and then, 

depress the reset 

button. 

For the mounting posi

tion of thermal relay , 

see 7 . 4 . 11. 

Ch ange the cutting 

condition. 

Replace transformer . 



Item 

3 

Item 

1 

2 

3 

Cau ses 

Thermostat in 

regener ative 

discharge circuit 

operates . 

7.6 

Checking methods Remedies 

After disconnecting cables from terminals T3 (3) , Reduce t he accelerat ion/ 

( 4) of the regenerative discharge circuit, decelerat ion frequency 

measure the resistance across terminals ( 3) and to once I sec or less . 

( 4). Replace regenerative 

The measuring value should be lower than 

several ohms . 

If open (higher t han several hundr ed kohms) , 

the thermostat is oper ating . 

If the temperature of regenerative discharge 

unit enclosu re is 80 - 90°C, check the 

acceleration I deceleration frequency. 

If the above temperature is lower than 50 -

60°C, the regenerative discharge unit is 

defective . 

discharge unit. 

(ii) Not servo ready 

Causes Checking methods Remedies 

AC lO0V is not Check if AC lO0V is supplied across terminals Check emergen cy stop 

supplied to vela- No , (3) and (4) of terminal board Tl of s y stem. 

city control u nit. velocity control unit. 

Veloci ty control Check if various alarm lamps (red LED) For remedies against 

unit is placed to ligh t on PCB . various alarms, see 

an alarm condition , (iii) and higher. 

Power voltages +24V Check voltage at check terminals CH15, CH16, Change the tap 

and + lSV for CH17 shown in installation diagram of PCB, connections of servo 

con tro1lin g referring to para. 4, 4. t ransformer. 

velocity control Check if servo transformer terminals are Correct connections 

unit PCB are properly connected to PCB CN2. o f serv o transformer and 

abnormal. (See para. 1. 3) PCB CN2 . Repla ce PCB. 
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Item 

1 

2 

3 

Item 

1 

;! 

3 

(iii) TGLS alarm LED lights 

Causes Checking methods Remedies 

Motor power cable is Ii this alarm occurs without sending the Correct connections of 
not connected to 

(5), (6), (7), (8) 

of terminal board 

Tl of velocity 

control units or 

motor power cable 

is disconnected 

halfwa y . 

move command after turning on power supply, it power cables 

may be possibly caused by the failure described 

Wrong setting of 

PCB 

Velocity feedback 

voltage is not 

applied or inter

mittently supplied. 

in the left column. 

Check velocity control unit PCB for normal 

setting. (See para. 4.4) 

Observe CH 2 (TSA)- CH3(GND) o f velocity 

control unit PCB by using an oscilloscope, and 

check if the velocity feedback voltage is 

applied normally without being interrupted 

halfway . 

(iv ) OVC alarm LED light. 

Causes Checking methods 

PCB is defective. This alarm occurs even after disconnecting the 

motor power cable. 

Support the gravity axis, otherwise it may fail. 

Short 523 to prevent TGLS alarm . 

After check, open 523 . 

Wrong setting of Check if R V3 on PCB is properly set. 

PCB This RV3 determines the motor current value to 

cause OVC alarm (see para. 4. 4). 

(This VR is generally set to division 10, but 

this set ting may differ depending upon models . ) 

Machine tool load By connecting a n oscilloscope across CHS 

is abnormal. and CH3 of PCB , check if the current value 

determined by RV3 flows more than 600msec. 
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Change setting. 

Repair disconnected 

velocit y feedback 

voltage cable or 

defective v elocit y 

feedback voltage 

generation source. 

(DC servo motor or 

control unit) 

Remedies 

Replace velocity control 

unit PCB . 

Reset RV3. 

Eliminate abnormal 

load from the machine 

tool side. 



Item 

1 

2 

3 

4 

Item 

1 

2 

3 

(v) BRK alarm lamp lights . 

Causes 

No-fuse breaker 

operates 

C!1ecking methods 

The operating condition of no- fuse b r eaker 

is as illustrated below. For the mounting 

position , see para. 5.2 in appendix. 

This button i1;1mps out 

7.6 

Remedies 

After turning off 

the power supply, reset 

no-fuse breaker . If 

it cannot be reset soon, 

forward during opera- wait for about 10 

tion. minutes before reset-

No- fuse breaker is 

reset by depressing 

this button after 

turning off the power 

supply. 

Diode module DS or No- fuse breaker operates immediately when 

other parts are turning on the power supply after remedy in 

defective in item 1. 

velocity control 

unit. 

Abnormal machine 

tool load 

Defective PCB or 

By connecting an oscilloscope between 

CHS and Cl-13 of PCB, check if the motor load 

current during rapid traverse exceeds the 

rated current. 

An alarm occurs even if no-fuse breaker 

poor con tact of the does not operates . 

connector between 

PCB and velocity 

control unit. 

(vi) HVAL alarm LED lights. 

Causes Checking methods 

AC input power Check if servo power transformer is correctly 

voltage is too connected. 

high. 

DC servo motor is Check if insulation resistance is normal 

defective. between motor ar mature (power cable) and 

body . 

PCB is defective. HVAL lamp lights when items 1 and 2 are 

normal. 
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Replace diode module 

DS or velocity control 

unit . 

Eliminate abnormal 

load from the machine 

tool side. 

Replace PCB or 

velocity control unit. 

Remedies 

Correct tap 

connections. 

Clean brush assembly. 

Replace PCB. 



7.6 

Item 

1 

2 

3 

1 

2 

(vii) LVAL alarm LED lights. 

Causes Checking methods Remedies 

AC input power Check if AC input power voltage and servo Correct tap connections . 

voltage is too low . transformer taps are properly connected. 

Connection between Check if +24 V and +lSV of PCB are normal. Correct connections. 

servo transformer (See para. 4 . 4) 

and PCB CN2 are Check if servo transformer terminals ( 41 -

defective . l 43, 44 - 46 , 47 - 49) are normally 

connected to PCB CN2 (1, 2, 3). 

(See para. 1. 3) 

PCB is defective. LVAL alarm LED lights when i t ems 1 and 2 Replace velocity 

are normal . contr ol unit PCB. 

(Viii) HCAL alarm LED lig hts 

Causes Checking methods Remedies 

Wrong connection of After disconnecting motor power cable , turn Correct motor power 

motor power cable on the power supply and check if alarm occurs. cable connection . 

Support the gravity axis suitably, since it 

Transistor module 

is defective . 

may fall. 

Short S23 on PCB to prevent TGLS alarm. 

Open S 23 after check . 

After disconnecting motor power cable, turn 

on the power supply a nd check if alarm 

occu rs . If alarm occurs, turn off the power 

supply , detach PCB, and measu re the resistance 

between the following terminals of transistor 

module. If resistance between terminal is 

several ohms , ( within 10 ohms), the transistor 

module is defective . 

I 
....!LL 
_!;__L_ 
~ 
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Replace transistor 

module. 



7. 6 

(iX) DCAL alarm LED lights. 

Item Causes Checking methods Remedies 

1 Discharge transistor Check if this alarm lamp lights soon after Replace transistor 

Ql or PCB is turning on the power supply. Ql or PCB, if lamp 

defective. lights soon. 

2 Wrong setting of S26 of velocity control unit PCB is shorted Open S26. 

PCB. when the separate type regenerative discharge 

unit is combined. 

3 Counter balancer is A rectangular wave appears at constant Repair counter balancer. 

defective on intervals as shown in (ii) in Fig. 4.4(c} 

machine tool side. at CHl0 during the downwar d rapid traverse 

in gravi ty axi s of counter balance;r . 

4 Acceleration/ Check if positioning frequency in rapid Provide d well to reduce 

deceleration traverse exceeds 1 - 2 times/ sec, or check acceleration/deceleration 

frequency is high. if this alarm lamp does not light when t he frequency. 

frequency is redu ced . 
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7. 7 

7.7 For Better Understanding of Troubleshooting 

Almost all troubles caused by NC and servo system can be recovered according to the 

troubleshooting tables given above. 

If NC still remains suspicious or ii the servo system remains unstable , proceed to the next 

step to accurately detect a trouble. 

Tape reader 

Power supply 

NC side 

Conttol unit 
master PCB 

Machine tool side 

1----------------0perator's panel 
Magnetic cabinet pnncl 

Velocity 
control 
unit 

Spindle servo 
unit 

(Sec instruction manu:il 
issued by machine tool 
builder.) 

1-------Scrvo motor 

f-----+---- Spindle motor 

(Sec maintcmmcc manual 
for spindle servo unit) 

Rearrange troubles once more, and contact the FANUC service center . In such a case, 

inform the FANUC service center of systems as accurately as possible, and the service center can 

take necessary remedies accurately and promptly. 

7.7.1 Troubleshooting 

(1) Types of troubles 

In what mode does a trouble occur? 

\'/hat is displayed on MDI & CRT unit? 

Is there a positioning error'? If so, on which axis and by what amount? 

Is there a tool path error? If so, by what amount? 

Is the speed normal? 

Is the trouble in an auxiliary function? 

What is the a]arm number? 

- 176 -



(2) Trouble frequency 

( 3) 

When did the trouble occur? What is its frequency? 

(Was another machine tool also being operated?) 

What is the frequency on the same workpiece? Which program is it? 

Which program is it? What is the sequence number? 

Is the trouble related to a specific mode? 

Is the trouble related to tool replacement? 

ls the trouble related to the £eedrate? 

ls the trouble related to thread cutting? 

Reoccurrence o f troubles 

Travel the p r ogram tape where the error occurs repeatedly . 

7.7 

Check the n u merical value in memory of NC, and compare it with the programme d numerical 

value. 

ls the trouble due to an external cause? 

Check t he stored offset amount. 

Check the response to ove rride by decreasing or increasing the override amount, 

Ask the operator about details of the trouble. 

7.7.2 Environmental conditions survey 

(1) Input voltage check 

Are there fluctuations in input voltage? 

ls there an input voltage drop? 

Are there some devices using a large amount of current? 

Is there an electric dischar ge machine or a welding machine nearby ? 

(2 ) Peripheral conditions 

What is the temperature? 

Did the temperature change? 

Is the filter dirty? 

ls it abrupt? 

Is there scattering oil or cutting fluid? 

Are there any v ib rations? 

Is the system exposed to direct sunlight? 

(3) External causes 

Has the machine tool recently been repaired or adjusted? 

Has the magnetic cabinet recently been repaired or adjusted? 

Has NC system recently been repaired or adjus t ed? 

Is there a noise source nearby? 

(such as cranes, high- frequency machines, electric discharge machine) 

Has a new machine tool been mounted nearby? 

Is there another NC with the same trouble? 

Has the user adjusted the NC? 

Has the same trouble occurred before? 
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7.7 

( 4) Operation 

Has the operator been properly instructed? 

Has the operator been replaced? 

ls the operator familiar with t h e program? 

Does the program finish too early or was it interrupted? 

Does the progr a m contain an incremental comma nd? 

Is t he tool compensation value correctly set? 

( tool compensation data setting , offset cancel, e tc . ) 

Does the machine t ool change to another mode of operation ? 

Is the b lock skip function used correctly? 

Has the machine t ool been operated incorrectly ? 

( 5) Programming 

l s the program new? 

Was t he program cr eated according to the operator's manual? 

Are addresses in the right or der? 

Does the t rouble occur in any specific block? 

Are the correct speed and lead values set for threa d cutting? 

ls there a clearance at the b eginnin g and end of thread cutting? 

Does the trouble occur in a subprogram? 

Was t he lis t of tapes created for checking? 

(6) Oper a tion 

Has any change or adjustment been made in the operation procedure? 

Has a fuse been blown out? 

Is the NC in the emergency s t op status? 

Is the machine tool ready? 

Is t he NC in the alarm status? 

ls the MODE SELECT switch set correctly? 

ls the override switch set to zero position? 

Is NC in the machine lock status? 

I s the feed hold button depressed? 

(7) Machine tool 

Is the machine tool properly installed? 

Does v ibration occur d uring operation? 

Is the top edge normal? 

Is there any offset due to tool change? 

Is t here any distortion in a part of the machine tool due to t emperature change? 

Was the workpiece measured cor rectly . 

Was the measurement made at a constant temper ature? 

(One meter of steel ch anges 10µ in length at a temperat ure change of 1°C) 

Are cables normal (bent , broken, or damaged)? 

Are signal lines a nd power lines separ ated from each other? 

- 178 -



(8) Interface 

Are power lines and NC cables mounted separately? 

Is the shield normal? 

ls a noise suppressor attached to relays, solenoids, and motors? 

7. 7.3 NC system check by visual inspection 

(I) Appearance 

Is there damage to the cabinet? 

ls the MDI & CRT unit normal? 

Is the filter clean? 

Was the operation made with the door open? 

Check chips accumulated on the cabinet did not fall inside when the door was opened. 

(2) Interior of control unit 

Is there dirt in the control unit? 

Is the fan motor normal? 

Is there corrosion due to corrosive gases? 

(3) Power supply unit 

ls the unit correctly connected? 

Are all fuses normal? 

Is the circuit breaker normal? 

ls the voltage within the allowable range? 

Are the shield and cable duct grounded correctly? 

Is the wiring path normal? 

Are all terminals securely tightened? 

(4) Grounding 

Is grounding connection normal? 

Is the shield ground normal? 

( 5) Cables 

Are cable connectors securely connected? 

Are internal cables normal? 

Are external cables normal? 

Are there any scratches, bends, or breaks? 

(6) PCB 

Are all PCBs mounted securely? 

Are plug connectors normal? 

Are mechanical conditions normal (without any deformation of PCB)? 

What is the PCB version number? 

Are connections between PCBs good? 
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7.7 

(7) MDI & CRT panel 

Do pushbuttons operate normally? 

(8) Parameters 

Are contents of parameter table attached to NC system meet those of parameters? 

(9) Interface 

Are the power line and NC cables separately mounted? 

Is the shield normal? 

Is a noise suppression mounted on relays, solenoids, motors, and other parts? 

Are I/0 signals normal by diagnostic fun ction (DGN)? (See 6.3 . 1, 6 . 3.2) 

(10) Status display inside NC 

If NC does not oper ate in the automatic oper ation mode irrespective of the no alarms 

condition, see 6. 3. 3. 
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8. 

8. EXCHANGE PROCEDURES 

8. 1 Fuse Exchange 

(1) Exchange of power fuses for control unit 

If a fuse is blown out inside the control unit, locate and eliminate its cause, and then, 

replace the blown out fuse. The fuse capacity, specification, and mounting positions are as 

shown below. 

Name 

Fll, Fl2 

0 

A C input 
terminal 

Capacity Specifications 

5A A60L-0001-0101/P450H 

"// ., / .";//~ , , 
~ 
/ 
/ , , 
/ 
/ 
/ , 
/ 
/ 
.,////// 

/ 
/ ,, 
rn 

POWER UNIT 

Power unit hol<.ling output 

/ 

I 

I 
/ 

/ 

/ 
I 
/ 

I 
I 
,'. 

(Use o nly for the system without 
mput unit ) 

0 

0 
+24 
+24 

Cl'3} 

input tcrrnutal 
External al:trm ~ 

,.4 cP31 
ALA ALB iJJ O 

DD~ 

Connector for pair input unit 

( Use only for the sys tem with 
input unit) 

Output 
term inal 

Output 
connector 

Fig. 8 .1 (a) Mounting Positions of Fuses in Power Supply Unit 

(2) Ex change of master PCB fuse 

Replace the fuse according to the following procedure. 

(a) Locate and eliminate a cause of the blown out fuse. 

After disconnecting the cable from connector CPA4, replace the fuse, and check the 

resistance across pins No.1 and 2 of connector CPA4 by using a circuit tester. (The 

measuring value should be higher than several ten kilo ohm.) (Note) 

A 
~ I 2 

CPA4 pin No. 
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8 .1 

(b) Replace the fuse when the power supply of control unit is turned on. 

Name 

FUSE 

Note) 

The fuse capacity, specifications, and mounting position are as shown below. 

Capacity Specifications 

0.32A A60L-0001-0046/0.32 

Fuse 

CPA! CPA2 CPA3 
ADD.MEM PC2 PC I 

~~ D D D D B □ 
CPA4 E 

rn 
Fig. 8.l(b) Mounting Position of Fuse on Master PCB 

For measuring the resistance, connect the minu·s (-) pole of the circuit tester to No .1 

pin and plus pole ( +) to No. 2 pin of CPA4 connector. In the resistance range of 

circuit testers now being available in the market, mark + shows the minus (-) pole , 

while mark - shows the plus (+) pole. (Marks + and - of circuit testers apply to DC 

voltage measurement) 

Equivalent circuit when -g 
mca1uring the resistance = 
using a circuit tester ~ 

[g]j 
Circuit tester ·5 

= 
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8.2 Exchange of Power Supply Unit 

Replace the power supply unit, referring to its mounting position in para. 1. 1. 

to 
Nut 

r-an Battery case 

Cable clamp pla·1c 

Mounting screw for 
cable clamp plntc 

Hexagon stud for mounting 

power supply unit 

Fig. 8,2(a) Rear Door of Power Supply Unit Cabinet 

Exchange procedure 

(i) Disconnect cables from TPll and CP32. 

(ii) Remove mounting screw for cable clamp plate. 

(iii) Remove mounting nuts and hexagon studs for the power supply unit. 

(iv) Replace the power supply. 

8.2 

Mount the power supply unit on the rear door of the cabinet by reversing the above 

procedure. 

8.3 Exchange of Master PCB 

Replace the master PCB, referring to the mounting position of master PCB in para. 1.1. 

Cnbincl 

Fig. 8. 5 (a) Master PCB Exchange 

Replace the master PCB after removing four screws shown in Fig . 8. 5 (a). 
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APPENDIX 1. 

APPENDIX 1. CONNECTIONS BETWEEN CONTROL UNIT AND 1/0 DEVICE 

1.1 Connection to Portable Tape Reader 

Machine tool cabinet 

Inpu t power supply ______ _, 

AC200/ 220V~: ~ 

50/ 60H;. ± 1 Hz , IJ 0VA 
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Relaying connector 
Connector: DDM-25S 

(Made by Japan Aviation Elcclronlc Industry Ltd.Co.) 
Locking device: D20418-12 

(Made by Japan Avintion Electronic Industry Ltd.Co.) 

Connecto r: DDM-25P 
(Made by Japan Aviation Electronic Industry Ltd.Co.) 

Cover: DU.C2-J9 
(Made b fa an Aviation Electronic Industry Ltd.Co.) 

Cable plug 

Portable tape 
reader 

Wl'7013 (Made by Matsushita Denko Co.) 

Power plug socket 
Wl'30 I 2E (Made by Matsushita Denko Co.) 



APPENDIX 1. 

1.2 Connection to Bubble Cassette Adapter 

Machine tool cab inc t 
Cable connector 

Connector: DBM-25P 
(Made by Japan Aviation Electronic Industry Ltd.Co.) 

Cover: DU-C2-J9 
{Made by Japan Aviation Electronic Industry Ltd.Co.) 

Control unit 

MS ( Mn-20 RFD ) 

I 2 3 4 
FG SD RD RS 

14 15 16 17 

Bubble cassette 
ndnpter 

Relaying connector 

Connector: DBM-25S 
(Made by Japan Aviation Elecuonic Industry Ltd.Co.) 

Locking device: D204 I 8-J2 
(Made by Japan Aviation Electronic Industry Ltd.Co.) 

Note 1) Use a totally shielded cable as the signal cable. 

Note 2 ) 

Note 3) 

Recommendable cable specification: A66L-0001-0041 

Cable length should be shorter than 15m. 

Open all terminals other than shown in the above figure, 

When connecting the b u bble cassette adapter, set parameters so t hat RS232C interface 

is employable, 

The baud rate is 4800 bauds. 
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APPENDIX 1. 

1.3 Connection to ASR43 

Machine tool cabinet 

Control unit 

MS (MR-20RFD) 

Cable connector 

DUM-251' (fapan Aviation Electronic Industry Ltd.Co.) I eo. .. "'~"· 

o~-------o 

Relaying connector 

DUM-25S (Japan Aviation Electronic Industry Ltd.Co.) 

Locking device: D20418-12 

ASR43 

14 

15 

16 

17 

18 

19 

20 DTfl 

21 

21 

23 

2 4 

25 

AC power supply 

Note 1) Arrange the relaying connector at an easy-to-connect position on the machine tool 

cabinet, and protect it with a protective cover when it is not used. 

Note 2) A recommendable connector is shown as the relaying connector in the above figure. It 

is also recommended to arrange signals as shown in the above figure . 

Note 3) Use a totally shielded cable as the signal cable, 

Re commendable cable specification: A66L-000 1-0041 

The cable length should be shorter than 15m, 
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1.4 Connection to ASR33 

Machine tool cabinet 

Control unit 

MS (MR-20RFDI M4 screw 
tcrminnl 

Relaying 
connector ASR33 

) 
9 

8 ,.___ 
TTY! 7 

t--- TTY2 6 

5 
,.___ TTYJ 4 

\._ OV 3 

- c:. ] AC 
1 inpu 

-
I - AC 1 1 5V 
I 

! or 
50/ 60Hz 

transformer . :--7 
• ••• , ~-- - ,:}:ACIOOV 

~---~ 50/ 60H z 

Note 1) Arran ge the relayin g connector at an easy- to-connect position on the machine tool 

cabin et , and protect i t wi th a protective cover when it is not used . 

Note 2) Use totally shielded cable as the signal cable. 

Recommendab le cable specifications : A66L-0001-0041 

The cable length should be shor ter t h an 15m 

Note 3) AC 115V input power cable is attached to ASR33. 

Note 4) The ASR33 model differs according to whether the input power frequency is S0Hz or 

601-lz. Select the ASR33 model to meet the power frequen cy employed . 

AC llSV, 501-lz 

AC 115V , 601-lz 

Model 3320/3WE 

Model 3320/3JC 

Note 5) The standard input power supply for ASR33 i s AC 115V , single phase. If AC 115V 

cannot be prepared by the machine tool b uilder , a transformer (lO0V -- 115V) is 

available as an option for use in Japan . For this transfor mer, contact a sales agent of 

TELETYPE Co. 

Note 6) Intern al cables have b een connected to the screw terminal board in ASR33. Tighten 

cables to FANUC SYSTEM ZT- MOD EL A together with these in ternal cables. 

Note 7) Set ASR33 to f u l1 duplex transmission system u sing a Z0mA current interface before 

connecting ASR33 . 

Note B) ASR33 scr ew terminal s are mounted on the rear side below the upper cover . 
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APPENDI X 2. RELATION BETWEEN CABLE CONNECTIONS AND ROTATING 
DIRECTIONS OF SERVO MOTOR 

This section shows the X axis connection . However , it is also applicable to the Z-ax is. 

2.1 When the Pulse Coder is Mounted Inside the DC Servo Motor 

Standard connection MS 3 1 0 2 A 2 0 - 2 9 S 

A B u D E F 
PCAX PCBX +sv *PCAX *PCBX PCZX 

a H J K L M 

*PCZX 00 +sv +sv 
N p R, s T 

ov UV OHlX OH2X ov 

: M4 screw tcrminul 

5 6 7 8 

Al AX A 1 BX A2AX A20X 

Reverse connection MS 3 1 0 2 A 2 0 - 2 9 S 

A B C D E F 
PCBX P CAX +s v *PUBX *PCAX PCZX 

() 1-1 J K L M 

* l'CZX 00 +sv +sv 
N p R s T 

ov ov O1-l l X O1·12X ov 

: M4 screw terminal 

5 6 7 8 

A2AX A2BX Al AX A l BX 
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Rotating directlon when the move 
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2.2 When a Separate Type Pulse Coder is Used 

The following four type connections are presumable according to whether the motor and 

separate type pulse coder rotate clockwise or counterclockwise as viewed from the shaft side when 

the machine tool moves in the plus ( +) direction . 

Motor Pulse coder Motor power cable and Pulse coder signal 

tachogenerator signal 

[0] 0 Standard connection Standard connection 

[0] 0 Standard connect ion Reverse connection 

~ 0 Reverse connection Standard connection 

~ 0 Reverse connection Reverse connection 
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..... 
-.0 
0 

Control unit 
M6 
HONDA Tsushin Co, MR·20RFD 

I J 2 I J I -1 I 5 I 

PRDY1x j ENBL1x l ovL1x jv1wY1xj I 
I 8 I 9 I 10 I 11 I 12 

I I I I I 
14 I 15 I 16 I 17 I 18 I 

PRDY2 XIENBux/ ovux lv11ov2xj I 
M? 
HONDA Tsushin Co. MR•20RMD 

6 

_l 

I 
19 

11213 1 4 15 1 6 1 7 

av I a v J ov I +sv I +sv I +sv j 
I 8 _l 9 I 10 I II I 12 I 13 I 

joH 1xj oH2x j I I I I 
14 I 15 J 16 I 17 I 18 I 19 I 20 

l'CZX / "l'CZX I l'CAX I 'PCAX / PCDX / " PCBX I 0G 

X-axis velocily conlrol unit 

CNl 

HONDA Tsushin Co. 

I I 2 I J 

MR•20RMD 

I 4 I 5 I 6 

I 7 

j v c MDX 

I J I 

Oc; j 
I 20 

I ECX 

I 1 

PRDY IX , ENDLIX I OVLI X! VRDY I XI I TSAX I VCMllX 
I 8 I 9 I 10 I II I 12 I I J I 
I I I I I I I 14 I I 5 I 16 I 17 I I 8 I 19 I 20 

PRDY2xjEN !lL2x1 OVL2X jv11ov2xj I TSDX I ECX 

Tl: M4 screw terminal 

B 1A:X1A~X1A:X1A:x l 

MS3102A-20-29P 

A B C D E F 

PCAX !'COX +SV 'PCAX •pcax PCZX 
G H K L M 

Machine too side 
•pczx OG +Sv +Sv 

relaying panel N p R s T 

] [}--0[ r-----, JD 
:vlfi 

Ov Ov Ov 

l 
Or Pulse coder 

p G--0 [u:::=:::::J=..-, 1 
M? 

Q M series DC motor 
for X-axis 

PG--0[ f------"' MS3 102A-l8-J0I 
A u 

C'N l 
AlX A2X 

MS3I02A- ?Q - 29P -
,\ B C D 8 

TSAX T SB: 
C D G H J K L 

no 
N p n s T 

OHIX OH2X 

(Nole) (The figure also applies to mo I ors DOM, I OM - 30M, corrcspondmgly.) 

Fig . 1 (a) Connection of Motor Model OM and 5M 

(When both motor and pulse coder arc connected by the standard conne c tion system) 

► '"Cl 
'"Cl 
r-1 z 
t:J ..... 
:>< 
N 

F 

M 



.... 

.J;) .... 

Control unit 

M6 
HONDA Communication Co. MR-20R FD 

I 2 J 4 

PRDYIX ENDLIX aVLIX VRDY I X 

9 10 

14 IS 16 17 IB 

PRDY2X ENBL2X aVL2X VRDYlX 

M7 

HONDA Communication Co. MR-20RMO 

2 3 4 6 

av av ov +SV +SV ~sv 

12 

12 13 

14 IS 16 

PCZX •pczx PCAX 

X•axis velocity control unit 

CNI 

IB 19 

PCBX •pcnx 

HONDA Communication Co. MR-20RMD 

l 4 

PII DY I X ENBLIX aVL t X VRDYIX 

14 

PRDYlX 

16 

avL2X 

1B 

Tl: M4 screw tcnninnl 

6 

19 

20 

aG 

VCMDX 

13 

aG 
20 

ECX 

20 

ECX 

m El IA:X I A ~XIA:xl ·A~X 

M6 

M7 

CN I 

Machi ne tool side 
relnying panel 

MS3102A-20-29P 

A B C D 

PC BX PCAX +sv •PCBX 

G H J K 

•pczx aG +Sv +Sv 

N p II s 
0v av 

o~--------.1 
C:tr Pulse coder 

01-----1 
Q 

E F 

•PCAX PCZX 

L M 

T 

0v 

M series DC motor 
fDI X-axis 

MS3!02t\-18--I0P MS3!02A-20 -29P 

A B 
AIX A2X 
C D 

A 
TSAX 

0 

N 

B 
TSB> 

H 
00 

p 

C D E 

J K L 

R s T 
OH I X OH2X 

L--------------------------~ (Note) (This figure also applies t o motors OOM, ! OM - 30M, correspondingly.) 

Fig. 1 (b) Connection of Motor Model OM and 5M 

(When motor is connected by the standard connection system, while p ulse coder is connected 

by the reverse connection system) . 

F 

M 

N 



..... 
-.0 
N 

Control unit 
M6 

HONDA T su shin Co. 

14 I 5 

MR·2DRFD 

16 17 18 

PI\DY2X EN llL2X OVL2X VI\DY2X 

M7 

HON DA Tsushin Co. 

I 2 J 4 

ov ov ov +SV 

10 

14 15 16 17 

rczx 'PCZX PCAX •PCAX 

X-axis velocity control unit 

CNI 

HONDA Tsusltin Co. 

MR-20RMD 

6 

+SV • 5V 

18 19 

l'C llX •pcnx 

MR-20RMD 

PRDY I X ENBL I X OVL I X VRDY I X 

10 II 

14 I 5 16 17 I 8 

PRDY2X ENllUX OVL2X VRDY2X 

12 

' Tl : M4 scre\V terminal 

VCMDX 

I J 

19 20 

ECX 

7 

20 

0G 

TSAX VCMDX 

19 20 

TSllX ECX 

53 El I A~X I A:X I A~X I A~X 

[HJ 

0-0 

Machine tool side 
rcl:iylng panel 

MSJ102A-20-29P 

A n C D 

l'CAX l'CBX +SV •PCAX 

G H J K 

•pczx OG •Sv +Sv 

N p n s 
Ov Ov 

Pulse coder 

□-~l 

Q 

E F 

•rcox PCZX 

L M 

T 

Ov 

M series DC motor 
for X-axis 

~tS3 102.-\- IB-I0I' MS31U2A-20-29P 

,I IJ A B C u E 
,\ I X A2X TSUX TSAX 

l' IJ 0 M J K L 
00 

:-. p R s T 

OIIIX OH2X 

(Note) (The figu re also applies lo motors OOM, I OM - 30M, correspondingly./ 

Fig , l(c) Connection of Motor Mod el OM and 5M 

(When motor is conn ected by th e r evers e connection system , while pulse coder is connected 

by the standar d connection system) 

I' 

~I 

► 'tl 
'tl 
~ z 
t:l 
H 

>< 

N 



..... 
-J:l 
l,J 

Control unit 

M6 

HONDA Trnshin Co. MR-20RFD 

-1 6 

PRDY I X ENBLIX OVLIX VRDY I X 

8 10 I I 12 

14 15 16 17 18 19 

PRDY2X ENBL2X OVL2X VRDY2X 

M7 

HONDA Tsushin Co. MR-20RMD 
I 6 

ov ov ov +5V +5 V +5V 

14 15 16 I? 18 19 20 

PCZX 'PCZX l'CAX 'PCAX PCBX 'PCBX OG 

X-axis velocity control unit 
CN! 

HONDA Tsushln Co. MR-20RMD 

I 3 4 6 

PRDY I X ENBL IX OVLI X VRDYIX TSAX 

12 

14 15 16 17 18 19 

PRDY!X ENBL2X OVL2X VRDY2X TSBX 

Tl : M4 screw terminal 

Machine tool side 
relaying panel 

VCMDX 

0-0 D 
20 M6 

ECX 

0 
0----0 

M7 

VCMDX 

13 [}----(] 
CN I 

20 

ECX 

MS3102A-20-29P 

A 

PCUX 

G 

·rczx 

N 

Ov 

n C D E F 
PCAX +sv • rcnx 'l'CAX PCZX 

H J J< 
OG +Sv +5v 

p R s 
Ov 

1 
~ Pulse coder 

1 
Q 

L M 

T 

Ov 

M series DC motor 
for X•3.xis 

MS3102,\-18-IOP MS3107A-20-29P 
, D A I] C D E 

AIX A2X rsox 'l'SA) 

C I) a H J I( L 
00 

N p R s T 
OH IX OH2X 

Bt I A:XIA:XIA:X IA~X I 
(Note) (The figure also applies 10 m otors DOM, !OM - 30M, correspondingly.) 

Fig. 1 (d) Connection of Motor Model OM and 5M 

( When both motor and pulse coder are connected by the reverse connection system) 
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M 
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APPENDIX 3 DETAILED DESCRIPTION OF POWER STABILIZING UNIT 

3.1 Input/Output terminals and ratings 

T h e t e rmin al arrangement follows . 

rn 
POWER UNIT 

/ 

/ 

0 
0 

+24 
+24 

CP32 

input terminal ~ 

,,,,-Output 
tcrminnl 

Output 
connector 

0 

External alnrm ~ -

dcr31 
ALA ALB r--P 

0 DD~ 
AC input 
terminal Power unit holding output 

(Use only for the system without 
input unit) 

Connector for pair input unit 

(Use only for the system with 
inpu t unit) 

( 1) AC input terminal and rated input 

+10 
R-S (phaston) terminal AC200 V _15% 50/60 Hz 

+10 
AC220 V _15% 50/60 Hz 

(2) Output voltage terminals and rated output 

Terminal name, Rated 
Allowable voltage range Current capacity 

connector name voltage (maximum) 

+5 +5V +2% 
llA -

(4.9 - 5, 1 V) 

+24 +24V +5% 
3A -

(22 . 8 - 25.2V) 

CP32-l +15V +4,5% 
0,3A -

(14. 325 - 15 .675V) 

CP32-6 - 15V +4 . 5% 
0.3A -

(- 14.325 - 15.675 V) 

CP32-2, 5 

-------- -- ov --- --
0 
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Use 

Logic circuit , 

MDI & DPL 

For I/ 0 signals, 

MDI & CRT 

Position control 

circuit 

Position control 

circuit 

--



(3) Input/Output signals for the system without input unit 

1 External alarm input signal 

APPENDIX 3. 

This is an alarm signal from other than the power stabilizer unit (e . g. , additional power 

unit) and operates the same as the alarm in the power stabilizer unit . 

2 ENABLE signal (EN) 

External alarm input .~ignaJ 
Power stabilizer uni t r -- -, 

: _.,__ ____ --'"olo A LA 

I 

' --........ -----(olO ALD 
L., ___ .J 

Con l~ct open in general 
Cont.Jct dusc in alarm slate 

This is a TTL level signal indicating that all DC outputs are being transmitted normally and 

becomes "Low level" when output trouble is detected in any circuit or when external alarm 

signal is received. 

Power stabilizer CP32 
unit 

-4 ° EN 

-5 o OV { 

.. High lc\lcl "when uU outputs arc normal. 

" Low level" when outputs is abnormal or external olarm occurs. 

3 Power input holding signal 

This is a contact signal used for power input holding with the system using no input unit, 

and is output from the power stabilizer unit. 

Power stahilizi:r uni1 

I'll 

Contact between PA and Pll is clo.scd 
when ENABLE siinal is•• High level ". 

Cunt:ict between PA ;rnd PlJ U open 
when ENABLE signal is " Low Jc ¥cl ", 
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3.2 Adjustment and Setting 

A20B-I000-0410 

rn 
AIOADJ. +5ADJ . 

0 CP33 CDCD 

AO AIO 

(1) Standard voltage adjustment 

Measure by a digital voltmeter the voltage between AlO and AO of checking connector CP33 

to make sure it is 10. OOV. If not, adjust by variable resistor AlOADJ. Turning clockwise 

produces greater voltage. 

(2) +5V output voltage adjustment 

Adjust by variable resistor +5 ADJ. Turning clockwise produces greater voltage. 
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3.3 Voltage Monitor Circuits 

This voltage monitor circuits always monitor output voltage and auxiliary p owersupply 

voltages, detect troubles , if present, turn the ENABLE signal OFF, and cu t power . 

Table 2 . 3 shows trouble detection levels of voltage monitor circuits and major causes for 

trouble detection . 

The voltage monitor cir cuits are provided with jumper plugs S l - S4, S6 which make t heir 

trouble detection effective or ineffective . Usually , Sl - S4 , S6 are all inserted (all effective). 

Pulling out S l - S4, S6 makes corresponding voltage monitor circuit ineffective. 

///////// 
/ 
/ / 
/ / A '.!0B-1000-04 10 

/ / 
/ 
/ 

/ 

[I] 
/ 

/ / 

/ / 
/ / 

/ / 

/ / 

/ 
/ 

/ 

/ 
/ 
/ 

POWER UNIT / 

0 
-8002 / 

/ 
/ 0 

/ // 

Plug., for voltage monito ring 

-I SL rr::::::::::IJ S I 
Al5H rr::::::::::IJ S2 
+ 15L rr:::==D S3 
+24L rr::::::::::IJ S4 

I I 

+5L ~ S6 
I I 
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3.4 OVP and OCL Functions 

Each circuit is provided with the overvoltage protecting (OVP) and ov ercurrent limiting 

( OCL) functions, which are activated at the levels listed below. 

When the OVP function is activated, the thyristor at the output end is turned on to 

short-circuit the output and absor b the overvoltage. The OCL function makes the outpu t voltage 

drop according to the degree o f the overcurrent. 

Accordingly, both OVP and OCL functions serve as the factors for abnormality detection in 

the voltage monitor ci1·cuit. 

OVP activation level OCL activation level 
(absolute value) 

+SV 6. 3 - 6.BV 1.8 - 22A 

+24V 29 - 32V 4.4 - 4.BA 

+l SV 16 - 18V About 0.4A 

-lSV 16 - 18V About 1. 4A 

Primary 5 - 6A 
circuit --- (peak value) 

3.5 Changing the Stabilizing Unit 

(1) (a) 

(b) 

(c) 

(d ) 

(e) 

Turn the power off . 

Disconnect the wire from Faston terminals R and S. 

Disconnect the wires from the +5V, OV and +24V output terminals. 

Disconnect connectors CP3 l and CP32 . 

Disconnect the wire connected to scre w ter minals ALA a nd ALB, if a ny. 

(2) Loosen two upper scre ws fix ing the stabilizing unit, and remove two lowe r screws. T hen, 

change t he stabilizing unit wi t h new one. 

Lo osen these. screws. 

, 
/ 
/ 
/ 

/ 

/ ✓ 0 / 

[I] 
/ 

/ 0 
/ / ,, / +24 
/ / +24 
'/ , ,. 

rn: / (±) 
/ 
/ 
/ CP32 
/ 
/ 

=R / 

=S 
/ 

,; 
=PA , POWER UNIT / 

(±) 
= PB / -8002 / 

~ , , 1/ / ... .,,,,,/,,~'// , .,,,$ .,/ 

Remove these scre ws. 

(3) After fixing the new unit , connect all wires disconnecte d in (1) as before. 
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(4) Turn the power on, and check t he fol lowing : 

(a) Measure the voltage between check terminals CP33 (AlO-AO) with a digital voltmeter, 

and make sure that the vol tage is 10. DOV. If the voltage is not 10. DOV, adjust 

variable resistor AlO ADJ . 

(b) Measure the +SV output voltage, and make sure that it is 5.00V. If it is not 5.00V, 

adjust variable resistor +5 V ADJ. 

(If the measuring point and the adjusting value for the +SV voltage are specified for 

each unit, adjust according to them . ) 

(c) Measure the following voltages, and make sure that they are within the allowable range 

(see item 2.1 (2)): 

+24V output voltage 

+lSV output voltage 

-lSV output voltage 

3.6 Changing the PC Board Unit 

( 1) Turn the power off, and remove the cover (fixed with four screws marked +) . 

(2) (a) 

(b) 

(c) 

(cl) 

Disconnect 

Disconnect 

Disconnect 

Disconnect 

0 
0 

the 

the 

~ /// / //// + 

; Cover mounting 
/ screws 
/ 
/ 
/ 
; 

A 208- I 000-04 I 0 

/ 

wires from Faston terminals R, S, PA and PB . 

wires from the +SV, av and +24V output terminals. 

connectors CP31 and CP32. 

the wires connected 

rn 
=R 
=S 
=PA 
=PD 

© 

to screw 
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A2013-1000-04l0 TPI I 

if 

a 
0 

0 
+24 

+24 

+ 

CP32 

any . 

Jo 
ALA ALB O 

lffil~ ® 



N 
0 
0 

Voltage monitor circuit 
and abnormality detection 
level (absolute value) 

Less than 
+SV 97% 

+24V Less than 
19 . 0 to 20 . 0V 

+15V Less than 
12.7 to 13.0V 

-15V Less than 
12.0 t o 13.0V 

(Auxiliary More than 
power 17.5 to 18. 7V 
suppl y) 

Table 3. 3 

Ac tuat ion of OVP and OCL 

+5 V circuit OVP actuation 
+SV circuit OCL actuation 
Primary circuit OCL actuation 

+24 V circuit OVP actuation 
+24 V circuit OCL actuation 
Primary circuit OCL actuation 

+15V and +24V circuit OVP 
actuation 
+15V and +24V circuit OCL 
actu ation 

- 15V and +5V circuit OVP 
actuation 
-15V and +5V circuit OCL 
actuation 

Table of voltage monitoring cir cuit 

Major causes of abnor mality 

Primary 
Rectifier and control circuit circuit 

Switching stop due to A15 
voltage drop DS13 trouble 
T r ouble of +5V control cir cuit 
(M 12 , Ml3, etc . ) 

Switching stop due to Al5 Trou b le of 
voltage drop power switch 
T rouble of DS12 circuit 
Trouble of +5V and +24V Blow out of 
control circuit Fll t o AF1 2 
(M12 , M13, etc. ) 

Trou b le of RG 11 

Trouble of RG12 

Trouble of D36 

Trou ble of axiliary power 
(Mll , e tc.) --

External 
Others conditions 

T rouble 
of voltage 

Input AC monitor 
voltage circuit 
drop (Ml3 , 

Ml4, 
etc.) 

-- --

Symbols of 
the s hort ing 
p lugs 

S6 

S4 

S3 

Sl 

S2 

► 'ti 
'ti 
.-1 
z 
t::J 
H 
>:: 
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(3) Remove PC board unit A20B-1000-0410 (fixed with four spacer bolts and three screws) . 

Change it with new one. 

rn 
= 

0 

Spacer bolls and screws 
for mounting PC board 

(4) After fixing the new PC board unit, connect all wires disconnected in (2) as before. At 

this time, completely insert the connectors until they are locked. 

( 5) Turn the power on, and check as described in i tern 2. 5 ( 4) . 

(6) Turn the power off, and mount the cover as before . 

3.7 Causes and Checking Procedures for Fuse Blowout 

The power unit input terminals contain Fll-12 fuses . The checking procedure for fuse 

blowout follows. 

Causes for blowout of F 11-12 

(1) Shor t of surge absorber VSll 

VSll is inserted to absorb surge voltage between input lines. When VSll is applied with 

extremely large surge voltage or with constant overvoltage, it is shorted, blowing out 

Fll-12. 

(2) Short of diode stack DSll. 

(3) Short of condenser Cl2. 

(4) Short of power hybrid IC for auxiliary power Mll. 

(5) Short of switching transistors Ql4-15. 

( 6) Short of diode DS24-25. 

( 7) Contact wiring of primary circuits or parts _with the casing . 
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(8) When VSll absorbes an instantaneous high voltage occurring at the AC input and 

short-circuiting does not occur, it sometimes happens that only Fll and Fl2 blow. 

This tends to occur in the cases of lightning surge and weak distiibution system. 

Checking procedure: 

(1) Remove the cover and the PC board unit as described in item 2. 6 (1) to (3). At this time, 

also make sure that the primary circuit and the parts are not in contact with the case or the 

cover . 

(2) Extract strapping plug SHll to divide into the group of VSll, OS11, Cl2 and Mll, and the 

group of Ql4, Ql5 , 024 and 025 . By using a tester, find a part of these groups at which 

the short-circuiting failure occurs. 

( 3) Change the defective part or correct the contacting condition between the part and the case. 

Then, return all cover , PC board, wire and strapping plug, which were disconnected for the 

checking, to the original condition. 

(4) After changing the fuses, turn the power on, and check whether the cause of blown fuses 

has been removed. Since Fll and Fl2 are the UL-approved products, it is impossible t o 

perform fuse wire changing like a general alarm fuse. When changing the fuses, use those of 

the same specifications. 

The specification number is A60L-0001-0101//P450H. 

(5) When VSll is short-circuited and there is no parts for replacement, the unit may be 

operated with VSll removed. 1n this case, procure and mount a new part as early as 

possible. (This is necessary particularly when the surge voltage occurs frequently . ) 

The specification number of VSll is A50L-8001-0067;/391 or A50L-8001-0077. 

(£) 

0 

SH! I 

~8 DSI ! 
< < .,.. .,.. 

= 
= 
@ @ 

Arrangement of main parts of primary circuit (with the cover removed) 
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3.8 Block Diagram 

AC INPUT CIRCUIT 

PA @;------,l 
SELF HAI/ITAIIIIXO (RYU 
COIITACT I 

PD@,------

AD AD 

♦ 4!1V 
0 ♦ 5,0V 

a:=D O ♦ 5.!SV 

AUXILIARY 
SUPPLY 

Hll 

SHU 

Tl1q;l 011 Al' A15 

+ C:17 

•• AD 

POWER 
5WITCM 
au:u1 -'1r 

REGULATOR TPU 
:;,..J--,4"-j-<-,~t;;;;~;;;,--;::::t::::;--,,-,-------r--~-"'!0~ ♦ 2<Y 

tP32• 1 
r---=:t::::-----t---"'08J ♦ 15V 

oz, 
~----+---t-+--;-- -v REGULATOR 

I 
I I 

-'lr L_ J 

+ 5V REGULA TOR 

CP3'Z- G 
~ - ---------1---==::_--7 -+--,!l)O -15V 
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APPENDIX 4 . 

APPENDIX 4. BLOCK DIAGRAM OF SERVO SYSTEM AND INDIVIDUAL 

ADJUSTMENTS OF VELOCITY CONTROL UNIT 

4.1 Outline of Servo System 

0 

Command 
pulse 

(Countcrc1ockwise rotation as 
viewed from the output shaft) 

+ V 
Motor speed is 
dctcnnined by 

E - this volt,:igc. 
E 

Velocity -V Tnblc 
control 
unit 

(Command pulse) x (C~IR) times 

Counting unit 
(Detection unit) 

L 
2000xDMR 

,,A 
in case of 2000p/rev 
pulse coder 

DMR times 

,....--...._ I .....--fV Light emitting part 

~~~er LJ 
For one• 
revolution 
detection 

Slit 

A light 
-~receiving 

A
0 

_p_a_rt---1 Photo I
clement ~ 

B light i ~--~ 
receiving 
part 

2000, 2500 or 3000 
pulses per revolution 

D • n : Digital to Analog converter 
F · V : Frequency to Voltacc converter 

~ 
POA ~ 

PCD ~ 

o Wavcfonn obt:iincdwhcn the motor 
rotalcs counterclockwise 

0 T clu:mgCJ .iccording to motor re\·olutlons. 

l'CA ~ 

P CB ~ 

Waveform obtained when the motor 
rotates counterclockwise 

CMR and DMR are set s o that the table move amou nt meets the comman d pulse . 

CMR: Command multiplier 

CMR is set by parameters No, 15 and 16. 

DMR: Detection multiplier 

DMR is set by parameters No. 07 and 08 . 

L: Move amount per revolution of motor (Unit: mm or inch) 

Counting unit: Value obtained by dividing the move amount per revolution of motor by the 

feed pulse 2000 x DMR per revolution (in case of 2000p/rev pulse coder). 

CMR and DMR are set to allow the weight of command pulse to meet the weight per feedback 

pulse. 

(Example) In case of 2000p/r ev pulse coder; 

Least command incr emen t (mm o.r inch ) = L(mm or inch) 

CMR 2000xDMR 

( Note) Replace 2000 with 2500 for 2500p / rev pulse coder. 
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4.2 Block Diagram of Velocity Control Unit PCB (M Series) 
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4.3 Descriptions of Signals in Velocity Control Unit 

Significant No. of No. Signal Designation Type 
level lines 

I Velocity PRDYI Contact Contact ON 2 
control PRDY2 
ON signal 

2 Firing control ENBLI Contact Contact ON 2 
signal ENBL2 

3 Overload OVLI Contact Contact OFF 2 
signal OVL2 

4 Velocity control VRDY I Contact Contact ON 2 
READY signal VRDY2 

5 Tachogencrator TSA Analog A negative 2 
signal TSB signal voltage with 
(FN convcrtor) coun le relock 

wise rotation 
of motor. 

6 Velocity VCMD Analog A positive 2 
command Ee signal signal with 
signal countcrclock 

wise rotation 
of motor. 

Sending direction 

Control 1 Velocity 1 Servo 
Unit ;cont rol Unit: Motor 

I I 
I I 
I 

> I 
I 

I 
. I 

I I 

I I 

I , I 

> I 
I 

I I 

I I 

< : 
I 

I 
I 

< I I 

< I 

' I 
I 
I I 

I )d== I 

Pulse co~cr Tachogencra tor 
I 

I I 
I I 
I 

I 

-: > I 
I 

I I 
I 
I I 

Remark 

TI1e power is supplied to Vclocily control Unit 
when the contact signal turns ON. Dynamic 
breaking is made for servo motor, when this signal 
turned OFF. 

TI1yristors arc fired when this con tact signal is 
turned ON. The motor cu rrent is cut , but no 
dynamic braking is made when this signal turned 
OFF. 

An excessive moto r current turns the contact OFF. 
TI1e con tact signal ofverload relay. 

The contact turns ON when the Unit is ready to 
operate. 

JV-1000 rpm. 
or 
6V-1000 rpm. 

7 V/ 2000 rpm for model 0 o r 5, and 7V/I000 rpm 
for model 10, 20, 30 JOH, 20H o r 30H. 

>
'U 
'U 
t:J z 
t:, 
...... 
X 
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4.4 Connection Diagram of Velocity Control Unit 

Block diagram of velocity control unit (M series) 

Amplify the error of VCMD and TSA 
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4,4.1 In case model OOM (A06B-6047-H001) 
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4.4.2 In case model OM ~ 30M (A06B-60 47-H002 ~ 4) 
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4.4.3 In case model lOM - 30M with separate discharge unit ( A06B-6047-H040, l-!041) 
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4.4.4 In case model 30MH (A06B-6047-H005) 
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APPENDIX 5. PARTS SPECIFICATIONS ON VELOCITY CONTROL UNIT 

5.1 Parts Specifications 

Parts specifications in the velocity control unit are as follows. 

5 . 1.1 MODEL QOM velocity control unit 

A0oB-6047-H00l 

Symbol Name Specification 

PWB Printed Circuit Board A20B-0009-0320 

MCC Magnetic Contactor A58L-000l-0158 

MOL Thermal Relay A58L-O00l-0148/5 

NFBI, 2 Circuit breaker A60L-O00J-0143/l 5A 

RM Resistor Module A40L-000 1-0103/B 

QI~ Q4 Transistor AS0L-0001-0092 

OS Diode Module AS0L-2001-0134 

Cl Capacitor A42L-000l-0095/J 02 

ZNR Surge absorber AS0L-2001-0139 

5. 1. 2 MODEL OM, 5M velocity control unit 

A06B-6047-H002 

Symbol Name Specification 

PWB Printed Circuit board A20B-0009-0320 

MCC Magnetic Contactor A58L-000l-0151/l 5N 

MOL Thermal Relay ASBL-0001-0148/6 

NFBI, 2 Circuit Breaker A60L-000J-0143/l 5A 

RM Resistor Module A40L-O00l-0103/A 

OCR Discharging Resistor A40L-000I-Ol 14/A 

TMl,2 Transistor Module AS0L-0001-0091 

QI Discharging Transistor AS0L-0001-0092 

OS Diode Module AS0L-2001-0 I 34 

D Diode ASOL-2001-0 l35 

Ci Capacitor A42L-O00I-0095/121 

C2 Capacitor A42L-O00l-0095/I 02 

ZNR Surge Absorber AS0L-2001-0139 
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5.1. 3 

5.1.4 

MODEL lOM, 20M velocity control unit 

A06B-6047-H003 

A06B-6047-H040 

Symbol 

PWB 

MCC 

MOL 

NFBl,2 

RM 

OCR 

TM!, 2 

QI 

OS 

D 

Cl 

C2,C3 

ZNR 

Name 

Printed Circuit Board 

Magnetic Contactor 

Thermal Relay 

Circuit Braker 

Resistor Module 

Discharging Resistor 

Transistor Module 

Discharging Transistor 

Diode Module 

Diode 

Capacitor 

Capacitor 

Surge Absorber 

MODEL 30M velocity control unit 

A06B-4047-H004 

A06B-6047-H041 

Symbol 

PWB 

MCC 

MOL 

NFBI, 2 

RM 

OCR 

TMI ~4 

QI 

DS 

D 

CJ 

C2,3 

ZNR 

Name 

Printed Circuit Board 

Magnetic Contactor 

Thennal Relay 

Circuit Braker 

Resistor Module 

Discharging Register 

Transistor Module 

Discharging Transistor 

Diode Module 

Diode 

Capacitor 

Capacitor 

Surge Absorber 

- 216 -

Specification 

A20B-0009-0320 

ASSL-0001-0151/ISN 

ASSL-0001-0148/12 

A60L-000J-0143/1 SA 

A40L-OOOI-0115/ A 

A40l.r0001-0I 14/A 

AS0L,.0001-0091 

AS0L-0001-0092 

AS0L-2001-0 I 34 

AS0L-2001-0135 

A42l.r0001-0095/121 

A42L-000I-0095/102 

AS0L-2001-0139 

Specification 

A20B-0009-0320 

ASSL-0001-0151/1 SN 

ASSL-0001-0148/18 

A60L-O00J-0143/l SA 

A40L-O00l-01 JS/B 

A40L-O00J-OI 14/A 

AS0L-0001-0091 

AS0L-000 J-0092 

AS0L-2001-0134 

AS0L-2001-0135 

A42l-O00J-009S/J 21 

A42l-O00I-0095/J02 

AS0L-2001-0139 
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5 .1. 5 MODEL 30MB velocity control unit 

A06B-6047-H005 

Symbol Name Specification 

PWB Printed Circuit Board A20B-0009-0320 

MCC Magnetic Contactor A58L-OOOl-015 l /20N 

MOL Thermal Relay A58L-OOOl-0135/36 

NFBI, 2 Circuit Braker A60L-OOOl-0143/20A 

COR Resistor A40L-OOO!-OI IO 

HCR Resistor A40L-OOOI-Ol ll 

OBR Resistor A40L-000!-0112 

OCR Discharging Resistor A40L-OOOl-0113 

TM!~ 4 Transistor Module ASOL-0001-0091 

QI Discharging Transistor ASOL-0001-0097 

OS Diode Module ASOL-2001-0138 

0 Diode ASOL-2001-0135 

Cl Capacitor A42L-OOOl-0061/2G33 IE 

C2,3 Capacitor A42L-OOOl-0095/ I 52 

ZNR Surge Absorber ASOL-2001-0139 
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5.2 External View of Velocity Control Unit 

5. 2 .1 Velocity control unit for MODEL OOM (A06B-60'17-H001) 

Radio tor 
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0 0 
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5.2 .2 Velocity control unit for MODEL OM, 5M (A06B-6047-H002) 
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5. 2.3 Velocity control unit for MODEL l0M , Z0M (A06B-6047- H003) 

Re,utor module 

_1,,.,m 
I module 
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I 
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I Diode 
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!Diode module . 
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5. 2 . 4 Velocity control unit for MODEL 30M (A06B-6047-H004) 

Resistor module 

Name plate 
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, module 
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5.2.5 Velocity control unit for MODEL 30MH (A06B-6047-H005) 

= = = = = = = = = = = = = = = = = = = = = 
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5.3 Others 

5. 3 . 1 Magnetic contactor terminals arrangement 

(a) For Model OOM 

[g 

2 1 22 2:J 24 25 

i 
C2 

(b) For Model OM, 5M , lOM , 20M, and 30M 

® 

□ 
A3 

82 

C2 

{c) For Model 30MB 
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5.3.2 Thermal relay terminals arrangement 

(a) For Models OOM, OM, 5M, lOM, 20M , 30M 

Current setting index 

Test trip lever 

Current setting dial 

Reset button 

(b) For Model 30MH 

Operation imlit:ator 

Current selling dial 

Reset button 

5.3.3 Regenerative unit 

lOM, 20M, 30M velocity control unit 

A06B-6047-H040, H041 

0 

T2 4 

OOM 

98 96 95 

For OM, SM, I OM, 2OM, 3OM 

2 4 

~---~ 

~ 96 95 

}---f----t7 
2 4 6 z ~ i 

98 

Terminal block to connect 
regenerative unit 

Note: Other components are same as {c), {d}. 
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APPENDIX 6. DC SERVO MOTOR MAINTENANCE 

6.1 Outline 

Proper maintenance inspection, such as check of the brush, is necessary to insure continued 

satisfactory operation of the DC servo motor used for driving the NC machine tool. 

It is recommended that the concrete maintenance plan be made, referring to this manual, on 

the basis of the operating environment and operating condition in order to perform the proper 

maintenance inspection. 

6.2 Reception and Storage 

0 

0 

0 

0 

0 

Immediately upon receipt of the DC servo motor, check the following items. 

Whether the DC servo motor is exactly the specified one ( check the type, detector type) . 

Whether there is any mechanical damage sustained in transit or not. 

Whether the rotating part can be normally turned by hand. 

In the case of the DC servo motor with brake, whether the brake is normal. 

Whether there is any loosened screw or play. 

Every DC servo motor undergoes strict inspection before shipment, therefore any special 

receipt inspection may not be required as a rule. If the receipt inspection is particularly needed, 

however, it is advisable to refer to the specifications regarding the wiring of DC servo motor and 

· detector, current, and voltage so as to make the inspection without any mistake. Don't leave the 

received DC servo motor outdoors, but preserve it indoors as soon as possible. Avoid storing it in 

the place with an extremely high or low humidity, a radical change of temperature, and dust. 

If the DC servo motor is to be stored for more than one year, t he brush should be removed 

from the DC motor. Because if the brush is left contacting the same place of the commutator for a 

long time, rusting and corrosion can take place from that place,' which may cause poor commutation 

and noise. 

6.3 Mounting 

Note the following points when mounting the DC servo motor. 

(1) The place where the DC servo motor is mounted should be so structured that check and 

replacement of the brush can easily be made. As the b r ush must b e checked periodically, 

the structure which facilitates the check work is inevitably required. 

(2) In the case of the DC servo motor with a heat pipe (with a fan motor), design the 

strucsture of the mounting place so as to easily check and clean the cooler. 

(3) The water-proof structure of the DC servo motor is not so strict. If cutting oil, lubricating 

oil, etc. penetrate into the inside of the DC servo motor, these may cause poor insulation, 

short-circuit of the coil, defective commutator surface due to poor commutation, or abnormal 

wear of the brush. Therefore, due care should be taken so that the motor body will be 

kept away from such liquids as cutting oil and so on. 
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(4) When mountin g the DC servo motor on the gear box where liquid lubrication is per formed, 

use the DC ser vo motor wit h oil seal on the output shaft. If the lip of the oil seal is always 

exposed to oil , ther e is a possibility that the oil may penetrate little by little into the inside 

of the motor in the course of a long time. Therefore the heig h t of the oil level must be 

lower than t h e oil seal lip . When the DC servo motor is mounted with the output s h aft 

upwar d, mount another oil seal than the one on the motor shaft so as to make the structure 

where t he oil which passed through the fir st oil seal can directly flow outside. 

0 

0 

The oil seals used for the i:espective DC servo motor s are listed in the following . 

The DC servo motors equipped with the oil seal as the standard parts. 

DC motor model Oil seal specification 

DOM AC0382AO (SC type) 

OM,SM A81017FO (SB type) 

The DC servo motors having no oil seal as the standard parts . If the oil seal is necessary, 

the oi l seal flange should be specially specified, or the oil seal should be furnished at the 

machine side. 

DC motor model Oil seal specification 

!OM, 20M, 30M, 

30MH AC2057 AO (SC type) 

The oil seals used for the DC servo motors are the products of JAPAN OIL SEAL INDUSTH.Y 

Co., Ltd . 

( 5) T h e DC servo motor is coupled with the load through the direct coupling, gears, timing belt 

or such. In any case the force exerted on the motor shaft must not exceed the values 

shown in the following table , therefore d ue care should be taken for the operating condition , 

mounting method, and mounting accuracy . 

Permissible radial Permissible axial 
DC motor model load load 

DOM 25 kg 8 kg 

OM, SM 75 kg 20 kg 

IOM,20M,30M, 450 kg 135 kg 
30MH 
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The values of permissible radial loads are the ones when the load is imposed on the end of 

the shaft. 

The values in this table indicate the maximum permissible loads which are the sum of the 

constant force always exerted on the shaft owing to the mounting method (e . g . , the force 

given by the tension of the belt when the belt coupling is used) and the force generated by 

the load torque ( e , g. , the force transmitted from the gear face) . 

(6) Make the wiring between the DC servo motor and the control circuit without any mistake, 

just as specified in the specifications, (See the connection diagram of the machine .) A 

mistake made in the wiring may cause runaway or abnormal oscillation and may give damage 

to the motor or the machine. When the DC servo motor is run by the open loop, the 

relations between the signals at the rspective terminals and the rotating direction are as 

follows. 

i) Motor power line terminals (Al and A2). 

When the positive voltage is applied to terminal Al, the DC servo motor turns 

clockwise when viewed from the output shaft. 

ii) Tachogenerator terminals (Gl and G2). 

When the motor rotates clockwise when viewed from the shaft, the positive voltage 

generates on the G 1 side. 

iii) Resolver terminals (S1, S3; S2, S4; Rl, R3) 

When the excitation is made by applying Cosin across terminals Sl and S3 and by 

applying Sin across terminals S2 and S4, thus the motor is turned clockwise, the 

phase of output of Rl and R3 changes to negative. 
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6.4 Replacing Method for Pulse Coder 

(1) Replacing process 

(a) Remove M4 + screw. 

(b) Remove the lead wires from the cannon connector by soldering. 

( c) Remove the pulse coder. 

(d) Mount the new pulse coder and tighten M4 screw . 

Round head screw (M4) 

Pulse coder 

DC mo1or shaft 

Oldhom coupling 

Fecdbnck circuits 

Wining (Feed back) 

Signal Color Cannon connector Terminal name 

A (8 and W) Pair B A G I 

A (B and W) Pair W D S2 

B (Bl and W) Pair Bl B G2 

B ( Bl and W) Pair w E S4 

z (G and W) Pair G F S I 

z (G and W) Pair w G S3 

OV G and W 2 lincs NPT RI 

sv Rund W 2 lines CJK R2 

W: White 8 : Black Bl: Blue G: Green R: Red Gr: Gray 
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6.5 Cautions 

(1) Brake 

The brake which is built in the DC servo motor is the spring set brake of non- excitation 

type which operates on lOOV AC power line. As t he brake operates on AC power , the 

connection of the lead wires must be changed according to the frequency of power line . 

If the wiring is wrong , there is a possibility t hat the coil may be burned down or chart

tering is generated at absorption of the moving magnet core . Therefore confirm the wiring 

before turning on power, When the brake is needed to be temporarily released at 

installation of the machine, turn the knob of manual release fully clockwise . And after the 

work is finished, turn the knobfully counterclockwise to restore the state where the brake is 

applied at turning off the power . Immediately after this state is restored by means of the 

manual release knob, sometimes the brake disc is not normally pushed, consequently .the 

brake torque becomes low . In such a case, try turning on and off t he power several times 

to remove the trou ble, 

(2) DC motor with pulse coder 

Since a disc made of glass is used in the pulse coder , avoid giving such extremely great 

shocks as hammerin_g the DC motor and so on . As for the DC servo motor , there are not 

particular points to be periodically checked except the maintenance described in paragraph 

4. In the event that the DC servo motor does not work normally, con tact the FANUC 

Office. In general, avoid disassembling t he motor or such work . 

6.6 Spare Parts 

As the spare parts, at least one set of motor brushes should always be kept for each DC 

servo motor, 

Motor model 
Number of spare Brush specification brushes per set 

Model OOM 4 A290-0632-VOOI 

Model OM, 5M 8 A290-0641-VOOI 

Model IOM, 20M, JOM, 30MH 12 A290-0651-VOOI 
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APPENDIX 7. MAINTENANCE FOR CHARACTER DISPLAY 

7.1 Adjustment 

ln general, an adjustment of character display is not required. Howevser , for the adjust

ment of brightness and contrast when required , variab le resistors are provided in the side 

panel of display unit with an indication as shown brightness (B) and contrast (C). Perform 

the adjustment of these two resistors. (Refer to Fig. 1. 1) 

Note 1) 

Note 2) 

The display unit, being applied a high voltage of 10 to 11 kV, should be taken care 

when the power is ON . 

In the case when a signal cable is disconnected, picture face becomes fully white. 

Brightness (BRIGHT) 

Brightness of the full portion of picture can be adjusted, and the adjustment must be 

normally made in such manner with the back-ground darkened when displaying the character. 

(a) Raster (scanning line) is made not visible in the background for the contrast at maximum. 

( with the character ·becoming brightest) 

(b) Raster must be made not visible in the background for the contrast at minimum . (With the 

character becoming darkest) 

( c) Being affected by a condition of peripheral brightness, the rester must be made not visible 

when becoming dark. 

And for the operation of above adjustment, which is made for providing better contrast, a 

trick of the work is to adjust t he brightness immediately before the raster is seen . 

Note) According to the parts of the character display unit, there are two adjusting places . 

Adjusting place 

Fig . l. l( a ) Fig. 1. l(b) 

Character display unit A13B- 0055-C001 *l 

CRT display unit A61L-0001- 0072 A61L-0001-0076 *2 

Regulator unit Al t!L-0065-0001 

*l Character display unit is composed of CRT display unit, regulator unit and the other prts . 

*2 Regulator unit is included . 
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Contrast (CONTRAST) 

(a) The contrast, a difference of brightness, becomes an adjustment of character brightness, 

because the background has been made to zero brightness by the above described adjust 

ment. 

Make adjustment to easy-to-see brightness. Care should be taken not to excessively raise 

the contrast that may deform a figure of the c haracter. 

Fig . 7.l(a) 

Fig . 7. l ( b ) 

Screw for mounting deflection coil (tilt adjusted) \\IDTH _ 1 

-· I Brlgl1tness (BJ/ 

Regulator unit 
Al4L • 0065 - 0001 

- I Contrast cc)j 

Regul:ltor unil 
A 14 L - 0065 - 000 I 

FOCUS -

Magnet for adjusting distortion 

I 

CRT display unit 
A61L- 0001 · 0072 

Adjustment point (when as viewed from rear of the display unit) 

X rrw fo r dc flt::tion roil (lilt adjuutl..l ) 

!I RIGIIT 

ltr111La1ur uni, 

Crnltu::11 nuput 

C'ltT ,hi jlb r unu 
i\61 L-000! -0076 

~TDTII -

rocus -

li.llOLD-- @ 

Adjusting point (when as viewed from rear of the disp lay unit) 
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7 .2 Particular Adjustment 

For r epairing defects of the picture, flowing , distorted , tilted , etc . , the following adjust-

ment points are provided in t he CRT display unit side. T he adju stment is norma lly not 

required but becomes necessary aiter the r epla cement of CRT a nd deflection coi l and t he 

like. 

(a) Picture distortion and position adjustment 

The adjustment must be made by a dis tortion adjusting magnet, centerin g magnet, and the 

screw for mounting deflection coil. 

Magnet for adjusting 
right top dis tort ion 

Magnet for adjusting 
right bottom distortion 

Magnet fo r adjusting left top distortion 
If removed retaining spring, made rotatable 
capable of adjusting the distortion in the left 
top of the picture. 

Centering magnet 
Picture fnce moved ul>(lownward and right
leftward by turning two of the sheets al the 
S3me time. 

Magnet for adjusting left bottom distortion 

Screw for mounting dcOection coil 
Deflection coil made rota table by loosening 
capable of adjusting parallel degree of the 
picture . 

Fig . 7 . 2 ( Deflection coil when as viewed from the rear of CRT) 
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(b) Adjustment of synchronization, focus , linearity, etc. 

Adjustment must be made by a use of variable resistor, coil, etc. on PCB in t he CRT 

display unit. 

WIDTH 

FOCUS 

H ,HOLD 

V.LIN 

HEIGHT 

V .HOLD 

(c) Fuse 

Size of the picture horizontally changed. 

Character made clearer. 

Horizontal synchronization to stop right-left 

flowing of the picture. 

Vertical linearity . Capable of vertically equalizing 

size of character in top and bottom stage. 

WIDTH-

FOCUS-

Vertical amplitude to vertically change a size of picture , VLIN 

Vertical synchronization to stop up-downward flowing 

of the picture. 

HEIGIIT-

VHOLD--

The fuse for CRT display unit power source 1. 6A 125 V Rush durable type . 

I 
Ellgc t:n nnccl or 

o a < 
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M3 

.&cRT 

CCX 

L SP 

M!l5ter PCB 
(A16B-!000--00IO) 

~ ~ ~ a:::::J 

..,. 
0 
> .,__ .__ .,__ c:: 
I 
< 

" 
~ ~ ~ 

DCT2 HSYNC 

0 " 
ov 0 

..,. 
0 

> c:: 
I 
< 

• ,-... • 
rr:::::J 

□□ 0 ® 
VIDEO 

@;@ 
VSYNC 10 sv~ 11 11 If: 

~ 1] ~CW[OJ OJA 
D lID [D 

RS232C 
M4 M5 

! Bms l ms 

VSYNC ~~ 
I 5µs 

I 64 11s I I 
HSYNC ~ 

VIDEO 1111 11111111111 Ill 

Fig . 7 . 2 (c) Moun ting position of check terminal and signal wave form of character generater sign al 
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Ul 

I'S 2T-A, F S JT-C control unit 

Mnucr l'CB 
Al 6B-I000- 0010 

Power supply unit 
Al 40 - 0067- 0002 

Horizontal~ C chronizing sign:,, , 
Vertical synchro• N 

nizing slgnv 
I 

Video signal. 

-

-~ C 

r---i/ N 
2 

,___ 

,____ 

Fig. 7.2(d) 

Display unit 
Al3U-0055-C00I 

Regula! or unit CRT display unit 

t f h 
I-

~ . Brightness Contrnst '-

--- -- - -- - - - -- Edi:e connector 

24V➔l2V 

RcGulator 

Block diagram of character d isplay 

> 
'O 
'O 
t=1 z 
tJ ...... 
:>< 
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7.3 Flow Chart of Trouble Shooting 

7. 3 .1 Not displayed 

START 

l 
When passed three 
rninutt!s artcr the ls il vo ltage 12V across 
power was turnc<l ON. NO 0V and fuse of CRT 
with the power turnc,t f----------------- -1 display unit? NO 

OFF, is the picture 
face bright in white 
al the time o f OFF'! 

YES 

When a b rightness of 
the displuy unit made 
to maximum, <loes 
the ph:t urt! hci.:ome 
white'! 

YES 

Is a waveform 
appearing at the 
VIDEO terminal 
o n Master P.C.B. 
(A 16B- 1000-00 IO)? 

NO 

NO 
r----

YES 

Remove edge connector 
for making i1 connection 
between CRT display 
unit and regulator. 
With a brightness ( B) 
VR in Fig. 7.2 when 
ro ta tcd, is resistance 
value (500Kr1) chang
VIDEO (J) '! 

Remove edge connector 
connecting CRT display 
unit lo regulator. ls a 

YES 

NO 

YES 

(Note) 
With a connector 
remove<!, check 
at connector pin 
of cahle side. 

waveform appearing YES 
'-----l across 0V ( pin A) and 1----+-----J 

VIDEO ( J) ( Fig. 7. 2)? 

Master P.C.B. 
(A 16B- I 000-00 I 0) 
defective or control 
circuit defective 

NO 

R egulator unit 
defective. 

CRT display unit 
defective 

Display unit 
A I 3B - 0055 - CO0I 
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ls ~4V fed to 
regulator unit'! 
Fig. I.I (No te) 
CN2 ( 1.2 = 24V ) 
CN2 (3,4 = 0V) 
CN2 (5,6 = N.C.J 

YES NO 

24V nP I 
proper from 
control circuit 
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7.3.2 Flowing the picture 

STA RT 

Is the normal waveform ap· 
Remove edge connector YES With V.HOLD, H.HOLD 

pearing at the check t erminal 
(Fig. 7. 2) for making a ,___ in Fig. 7. 1 when rotated, 

on CRT interface P.C.B.? 
connection between CRT the picture stop. 

HSYNC Cycle Approx. 64µs YES display unit and regulator I (Horizontal synchronization - unit. 
signal) Width Approx . I 5µs Is a waveform appearing NO 
VSYNC Cycle Approx. I 8µs NSYNC (VSYNC) at edge 
(Vert ical synchronization connector terminal F (K)'/ 
signal) Width Approx. I ms 

NO NO 

Regulator unit CRT display unit 
Master P.C.B. defective defective 
(A 168-1000- 0010) 
defective 

I . 
Display unit 

A 138-0055 -COOi 
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APPENDIX 8. TAPE CODE USED FOR PROGRAMMING 

ISO code EIA code 
Meaning 

Character 8 7 6 s 4 3 2 I Cho1rac1cr 8 7 6 s 4 3 2 I 
0 0 0 . 0 0 . Numeral 
I 0 0 0 . 0 I . 0 ,, 
2 0 0 0 . 0 2 . 0 ,, 
3 0 0 . 0 0 3 0 . 0 0 ,, 
4 0 0 0 . 0 4 . 0 ,, 
s 0 0 . 0 0 s 0 . 0 0 " 6 0 0 0 0 0 6 0 . 0 0 " 7 0 0 0 . 0 0 0 7 . 0 0 0 " 
8 0 0 0 0 . 8 0 . .. 
9 0 0 0 . 0 9 0 0 . 0 " 
A 0 . 0 • 0 0 . 0 Addrcn A 
n 0 . 0 b 0 0 0 0 " D 
C 0 0 0 0 u C 0 0 0 . 0 0 .. C 
D 0 . 0 d 0 0 . 0 " D 
E 0 0 . 0 0 IC 0 0 0 . 0 0 .. E 
r 0 0 . 0 0 f 0 0 0 . 0 0 ,, r 
G 0 0 0 0 0 ~ 0 0 . 0 0 0 " G 
H 0 0 0 h 0 0 0 . .. H 
I 0 0 0 0 0 i 0 0 0 0 . 0 .. I 
J 0 0 0 . 0 ' i 0 0 . 0 .. J 
K 0 0 . 0 0 k 0 0 0 0 .. K 
L 0 0 0 . 0 I 0 . 0 0 .. L 
M 0 0 . 0 0 m 0 0 . 0 .. M 
N 0 0 . 0 0 n 0 . 0 0 . N 

Cannot be used m significant 
0 0 0 0 0 0 0 0 0 0 . 0 0 section in ISO code, and rcr)ardcd 

as a nrogram number in E A code. 
p 0 0 . " 0 0 . 0 0 0 Address p 

Q 0 0 0 . 0 q 0 0 0 . " Q 
R 0 0 0 D 0 r 0 0 . 0 .. R 
5 0 0 D 0 () s 0 0 D 0 .. s 
T 0 0 0 D 0 I 0 D 0 0 .. T 
u 0 0 D 0 0 u 0 0 D 0 .. l l 
V 0 0 . 0 0 V 0 . 0 0 .. V 

w 0 0 0 0 0 0 0 w 0 0 0 0 .. w 
X 0 0 0 0 . \ 0 0 D 0 0 0 .. X 
y 0 0 0 D 0 y 0 0 0 . .. y 
z 0 0 0 D 0 l 0 0 0 0 .. z 
DEL 0 0 0 0 0 . 0 0 0 Del 0 0 Q 0 0 0 0 0 . Delete (cancel of an error punc11) 

NUL . Dl•nk D . Not punched. CaMot be used m 
a sil!nificant section in EIA code 

BS 0 0 D BS 0 0 D 0 . Back space 
HT 0 D 0 Tab 0 0 0 D 0 0 . Tabulator 
LF or NL 0 D 0 CR or 1:.08 0 D End of block 
CR 0 0 D 0 0 . Carriage re tum 
SP 0 0 0 SP 0 . . Space 
';I, 0 0 D 0 0 ER 0 . 0 0 Absolute rewind stop 
( 0 0 D (2 - 4 - 5 1 0 0 D 0 Control out (A comment oart 1s startecJJ 
l 0 0 0 D (J 12-4 - 7> 0 0 . 0 ron trot in < A comment part enas) 
·• 0 0 D 0 0 + 0 0 0 D . Positive siim 
- 0 0 D 0 () - 0 D - Negative sign 

0 0 0 D 0 Regardea as a program,number 
in ISO code 

I 0 0 0 D () () " I I ) Q . 0 0 tional block skip 
0 u . 0 0 Cl 0 0 D 0 (l Period <DedJm!l!_ pomtl 

II 0 0 0 0 u -~ . Sarp 
s 0 D 0 . Dollar sien 
& 0 0 D 0 () & () . 0 0 . Ampersand 

0 0 0 I) :, - >-- . Apostrophe 
0 0 0 0 0 - - . Asterisk 
0 0 0 D 0 0 () 0 . 0 0 . Comma 

; 0 I ) 0 0 D 0 C ..... . Semicolon 
< 0 0 0 0 u V . Left anl?le bracket . 0 0 0 u D 0 ,, 

,/ . •nuaJ sil!Il 
> 0 " 0 () D n ()f- ~ v . Rieh t anl!le bracket 
' I) 0 ll D u 0 ,) ~~ . Question mark ,, 0 0 

-
~ . Commercial at mark D .. 

(J D 0 ~ . Quotation mark 
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APPENDI X 9 G CODE TABLE 

(1) For FS 2T-A 

The following G codes are available. 

G code Group Function Basic or option 

... 
GOO 01 

Posit ioning B 

G0l Linear interpola tion B 

G02 Circuler in terporat ion (CW) 0 

G03 Circuler in terpora tion (CCW) 0 

G04 00 Dwell B 

GlO Offset value setting B 

G20 06 
Input in inch B 

G21 Input in mm B 

G27 00 
Reference point return check B 

G28 Return to reference point B 

G32 01 Thread cutting B 

GS0 00 Work coordinate system select 13 

G68 04 Mirror image for double turret 0 

,. 
G69 Mirror image cancel B 

G90 Cutting cycle A B 

G92 01 Thread cutting cycle B 

G94 Cu tting cycle B B 

G98 05 Per minute feed B 

,. 
G99 Per r evolution feed B 
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(2) For FS 3T- C 

S t andard Special 
Group Function Basic/option G code G code .. 

GOO Ill" 
GOO Positioning (rapid traverse) B 

G0l G0l 
01 

Linea r interpolation (feed ) B 

G02 G02 Circular interpolation cw B 

G03 G03 Circular interpolation ccw B 

G04 G04 00 Dwell B 

Gl0 Gl0 Offset value setting 0 

G20 G20 
06 

Inch data inpu t 0 

G21 G21 Metric data input 0 
Ill" G25 ... G25 Spindle speed fluctuation detect OFF B 08 

G26 G26 Spindle speed fluctuation detect ON B 

G27 G27 Reference point return check B 

G28 G28 00 Return to reference point B 

G31 G3 1 Sldp cutting .o 
-

G32 G33 01 T hread cutting B 

G36 G36 00 Automatic tool compensation X 0 

G37 G37 Au tomatic tool compensation z 0 ... G40 ,.. G40 Tool nose radius compensation cancel B 

G4 1 G41 07 Tool nose radius compensation left 0 

G42 G42 Tool !nose radius compensation right 0 

GS0 G92 00 Coordinate system setting, max. spindle speed setting B , 0 

G65 G65 Custom macr o calling 0 

G68 G68 04 
Mirror image for double turrets ON 0 .. G69 Ill" G69 Mirror image for double turrets OFF B 

G70 G70 Finishing cycle 0 

G71 G71 Stock removal in turning 0 

G72 G72 Stock removal in facing 0 

G73 G73 00 Pattern r epeating 0 

G74 G74 Pack d rilling on z axis 0 

G75 G75 Grooving on X axis 0 

G76 G76 Thread cutting cycle 0 

G90 G77 Cutting cycle A 0 

G92 G78 01 Thread cutting cycle 0 

G94 G79 Cutting cycle B 0 

G96 G96 02 Constant s urface s peed control 0 ,. 
G97 ... G97 Constant surface speed control can cel B 

G98 G94 
05 

Per minute feed B ... G99 Ill" G95 Per revolution feed B ,.. 
G90 

03 
Ab solute programming B 

G91 Incremental programming B -

B: Standard 0: Option 
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Note 1) 

Note 2) 

Note 3) 

Note 4) 

Note 5) 

Note 6) 

APPENDIX 9. 

Maximum spindle speed setting ( GS0) is valid when t he constant surface speed control 

(option) is provided, 

The G codes marked with,.. are set when the power is turned on. 

The G codes in the group 00 are not modal. They are effective only in the block in 

which they are specified . 

An alarm occurs when a G code not listed in the above table is specified (·No. 010). 

A number of G codes can be specified in a block even if they do not belong to the 

same group. When a number of G codes of the same group are specified, t he G code 

specified last is effective. 

A G code from each group is displayed. 
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APPENDIX 10. 

APPENDIX 10 TABLE OF RANGE OF COMMAND VALUE 

Input in mm Input in inch Input in mm Input in in ch 
Output in mm Outpu t in mm Outp ut in inch Out put in inch 

Least input increment 0 . 001 mm 0 . 0001 inch 0 . 001 mm 0 . 0001 inch 

Maximum stroke (Value +9999 . 999 +9999 . 999 +999 . 9999 +999 . 9999 
from the reference point) mm mm inch inch 

Maximum programmable +9999 . 999 +999.9999 +9999 . 999 +999 . 9999 
d imension mm inch mm iqch 

Feed per l - 15000 0.01 - 600.00 1 -15000 0 . 01 - 600 , 00 
Cutting feed minutes mm/min inch/ min mm/ min inch /min 
rate override 
100% Feed per 0.0001 - 0 . 000001 - 0 . 0001 - 0 . 000001 -

revolution 500.0000 9.999999 500 . 0000 9 . 999999 
mm/rev i n ch/rev mm/rev inch/rev 

Rapid traverse rate 30 - 24000 30 - 24000 3.0 - 960.0 3 . 0 - 960.0 
( Separate for each axis) mm/min mm/min inch/min inch/min 

Upper limit of value of 
cutting feed rate 6 - 15000 6 - 15000 0 . 6 - 600 . 0 0 . 6 - 600 . 0 

mm/min mm/min inch /min inch/min 

Fo 

Manual jog feed rate 0 - 1260 0 - 50 . 0 0 - 1260 0 - 50 . 0 
mm/min inch/ min mm/min inch / min 

Thread lead 0 . 000] - 0 . 000001 - 0 . 0001 - 0.000001 -
500 . 0000 mm 9. 999999 inch 500 . 0000 mm 9 . 999999 inch 

Max . spind le speed 9999 rpm 9999 rpm 9999 rpm 9999 rpm 

Tool offset amount 0 - +999.999 0 - +99 . 9999 0 - +999.999 0 - +99.9999 
foch - foch mm mm 

Minimum value in incremental 0 . 001 mm 0.0001 inch 0.001 mm 0. 0001 inch feed 

Back lash compensation 0 - 0 . 255 0 - 0.255 0 - 0.0255 0 - 0.0255 
value mm mm inch inch 

Dwell 0 - 9999.999 0 - 9999 . 999 0 - 9999.999 0 - 9999 . 999 
sec sec sec sec 
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APPENDIX 11 STATUS AT TURNING POWER ON AND AT RESET 

0: The status is not changed or the movement is continued. 

X : The status is canceled or the movement is interrupted. 

Item At turning power on 

Offset value 0 

Setting Data SETTING 0 
data 

Parameter 0 

Program in the memory 0 

Content in the buffer X 

Display of the sequence 
X number 

One- shot G code X 

Data 
Modal G code 

Init ia l code 
(GZ0/G Zl is not changed. ) 

F function Zero 

s, T, M function X 

R epetitive count X 

Coordinate 
Work coordinate value Zero system 

Mov ement X 

Dwell X 

S endi ng of M, S 01· T code X 
M31C - M35C output 

Miscellaneous function outpu t 
X other than M31C - M35C 

Tool offset X 

Executing Tool nose radius 
movement compensation X 

Memorization of called 
X subprogram number 

Indication of alarm 
If there is no alarm , 
extingu ishe s 

Display Indication of NOT RE.A,DY 
X LED 

Indication of B UF It is extinguished 
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APPENDIX 11. 

At rese t 

0 

0 

0 

0 

0: In MD I mode 
X: In other mode 

0 

X 

0 

0 

0 

X 

0 

X 

X 

X 

0 
( X in emergency s top) 

0 
In MDI mode, in other 
mod e, depends o n parame te r 
"TOC" 

0: MDI mode 
X : In other modes 

X ( Not e 1 ) 

S ame as le f t 

(X in 0 
e mergency stop) 

0 
In MDI mode, 
In other modes, 
extinguishes 



APPENDIX 11 . 

Output 
s ignals 

Outpu ts 
signals 

Note 1) 

Item At t u rning power on At reset 

Reference point return 
X 

0 
LED (X in emergency stop) 

S and T cod e X 0 

M code , M31C - M35C X X 

Miscellaneous function output 
X 

0 
other than M31C - M35C (X in emer gency stop) 

M, S and T strobe signal X X 

Spindle revolution signal 
0 0 (analog signal) 

NC ready signal ON 0 

ON ON 
Servo ready signal (Other than servo alarm) (Other than servo alarm) 

(X in emergency stop) 

CYCLE ST ART LED X X 

FEED HOLD LED X X 

When the NC is reset d u ring the subprogram execution , the control returns to the 

start of the main program . T h e subprogr am cannot b e executed from the middle of it. 
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APPENDIX 12. 

APPENDIX 12 OPERATION TABLE 

Par .amctcr 
Cluol{lcation Function Key cnabl t.loUe nwltch fun ction Operation 

switch switch b utton button 

t.lcmory illl clear 0 Power ON - ~ ,nd B 
Clear C learing paramcte:r 0 Power ON - §1 

Clearlne !ilored program Power ON - B 
Paramete r (Tape-Memory) 0 EDIT PARAM El 

Data lnput PC parameter input 0 ED IT made DGNOS 8 
from Tape 

Offset Y;alue EDIT OFSET 8 
Progr.itn input 0 EDIT/AUTO PRGHM 8 
Parameter 0 MUI PARAM 111 - Parameter No. - 8-~ - EJ -• 

D;ita Input 
*Par.lmclcr en:iblc ow itch OF1'" --§ 

from MDI 
Oif:,ct value - OFSET m - OU'lct No. - 8 - OU set datn--EJ 

Setting data MDI PAR,\hl rn - o-EJ--Data-E) 

Parameter /,JJJIT PAilA>.l B 
T:ipo Punch 

O!foet value i::DI T OFSET ~ 
All program EDIT PHGRM ~ - -9999--- B 

One Program !::lJlT PHGHM ~ - Program No.-~ 

Program No. se.r.rch EUIT/AUTO PRGRM ~ - Progr am No. - [I] (CURSOR) 

Addrea.s sequence number AUTO PH.GH.M Program r-:o . 1-carch -0 --Sequence No. -

Search 
se.1rch I] (CUJlSOll) 

Addr-es5 word search EUIT PHGIU.l Searching a<ld r-c &s and data input - II] (CURSOH) 

Addr-ess sear-ch EUIT PHGRM Searching addrcs:; - (I] (CURSOR) 

Dele tion of all ProBrams 0 ElllT PRGHl,l G --9m-~ 
Ucletlon of a p~ogram 0 ElJIT PltGlUJ G-Program No. - B 

Program 
Deletion o{ 9cver::i.l bloclts 0 EDET PRGRM G - Sequence No. -- B 

Editing Dele t ion of a block 0 EDIT PllGRM 8 - ~ 
Deletion of a word 0 EUJT PRGllM Sear ch the word tu be deleted - B 
Alteration ol ;i word 0 EOlT PRGRM Search the word to be dJtcrcd - Addrt:: JJ. !l -

Dau-~ 

Ins ertion of a word 0 W IT PH.CHM Search the word before the place in the program 

Address -Data-8 

Co\1atiun 
Collation in mt?mory EDIT/AUTO PHGHM 8 
with tape 

Progr am input 0 EUIT/AUTO PHGRM 0 - File No, - 8 -8 
O utput all program EDIT PRGRM @J -- -9?99-8 

Input /output O utput one progr am EDIT PRGRM G --Program No. - B 
with FANUC Searching for a h ead o( a file EDIT/ AUTO PRGllM G - File No. or -IJJJ99 or - 9998 - B 
Cassette Deletion of file: 0 EDIT PRGRl.l G-Filc No,- § 

Collation in me EDIT/AUTO PllGRM E)-Filc No.-~---E} 
with tape 
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Revision Record 

FANUC SYSTEM 2T-MODEL A . 
FANUC SYSTEM 3T-MODEL C Maintenance Manual (B-53945E) 

Addition of the explanations for FS 3T-C maintenance. 

Addition of the explanation for the new type CRT display 

02 1983.11 unit (A6IL- 0001 - 0076). 

Error correction . (I 984.1 ) 

01 1982.09 
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