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Thank you for purchasing the Mitsubishi AC spindle drive unit. This manual describes the handling and 
precautions for using this unit Incorrect handling may lead to unforeseen accidents, so always read this 
manual thoroughly to ensure correct usage. 
Make sure that this manual is delivered to the end user. Always store this manual for future reference. 
All specifications of the MDS-A-SPJA Series are listed in this manual. However, each CNC does not always 
apply to the specifications, so confirm the CNC specifications before using the unit. 

Precautions for reading this Specifications and Maintenance Manual 

(1) This manual gives a general explanation tor the spindle system. Refer to the manuals issued by the 
machine maker for the specifications of each machine tool. 
The 'restrictions' and 'available functions" described in the manuals issued by the machine maker has 
precedence to those in this manual. 

(2) This manual describes as many special operations as possible, but it should be interpreted that items 
not mentioned in this manual cannot be performed. 

Precautions for Safety 

Please read this manual and enclosed documents before starting installation, operation, 
maintenance or inspection to ensure correct usage. Thoroughly understand the device, safety 
information and precautions before starting operation. After reading, always store this manual 
where it can be accessed easily. 
The safety precautions are ranked as "WARNING" and •CAUTION' in this instruction manual . 

. ,. A\ I When a dangerous situation may occur if handling is mistaken leading to fatal 
'. L.1..j, WARNING. or major injuries. 

'·I A\ I When a dangerous situation may occur if handling is mistaken leading to 
. L.1..j, CAUTION . medium or minor injuries, or physical damage. 

Note that some items described as CAUTION may lead to major results depending on the 
situation. In any case, important information that must be observed is described. 

Changes in terminal names 

The following terminal names have been changed from production starting April 1995. 

R · -· R/L1 
S - S/l2 
T - T/l.3 

G - Gl® 



For Safe Use 

1. Electric shock prevention 

LL WARNING 

£ Do not open the front cover while the power is ON or during operation. Failure to observe this 
could lead to electric shocks. 

£ Do not tum the power ON while the front cover is removed. The high voltage terminals and 
charged sections will be exposed, and could lead to electric shocks. 

£ Do not remove the front cover even when the power is turned OFF unless performing wiring or 
periodic inspections. The inside of the spindle drive is charged, and could lead to electric 
shocks. 

£Wait at least 10 minutes after turning the power OFF before starting wiring or inspections. Failure· 
to observe this could lead to electric shocks. 

£ Ground the spindle drive unn and spindle motor wnh Class 3 grounding or higher. 
£ Wiring must always be carried out by a qualified technician. 
£ Wire the spindle drive unn and spindle motor after installation. Failure to observe this could lead 

to electric shocks. 
£Do not touch the swnches wUh wet hands. Failure to observe this could lead to electric shocks. 
£ Do not damage, apply forcible stress, place heavy items or engage the cable. Failure to observe 

this could lead to electric shocks. 

2. Fire prevention 

LL CAUTION 

&. Install the spindle drive unn, spindle motor and regenerative resistor on noncombustible material. 
Direct installation on combustible material or near combustible materials could lead to fires. 

&. Shut off the power on the spindle unn side if a fault occurs in the spindle drive unit. Fires could 
be caused if a large current continues to flow. 

&. Shut ott the power with an error signal when using the regenerative resistor. The regenerative 
resistor could abnormally overheat and cause a lire due to a fault in the regenerative transistor, 
etc. 

3. Injury prevention 

I &, CAUTION 

A Do not apply a voltage other than that specified in the Specifications or Instruction Manual on 
each terminal. Failure to observe this item could lead to ruptures or damage, etc. 

A Do not mistake the terminal connections. Failure to ol;lserve this item could lead to ruptures or 
damage, etc. 

A Do not mistake the DC voltage polarity ( +, -). Failure to observe this item could lead to ruptures 
or damage, etc. 

A Do not touch the spindle drive unn fins, regenerative resistor or spindle motor, etc., while the 
power is turned ON or immediately after turning the power OFF. Some parts are heated to high 
temperatures, and touching these could lead to burns. 
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4. Various precautions 
Observe the following precautions. Incorrect handling of the unit could lead to faults, injuries and 
electric shocks, etc. 

(1) Transportation and installation 

LtCAUTION 

~ Correctly transport the product according to tts weight. 
0 Use the suspension bolts on the spindle motor only to transport the spindle motor. 

Do not transport the spindle motor when it is installed on the machine. 
~ Do not stack the spindle motor or spindle amplifiers above the tOlerable number. 
~ Do not hold the cables, axis, detector or PCBs when transporting the spindle motor. 
~ Do not hold the connected wires or cables when transporting the spindle drive untt. 
~ Do not hold the front cover when transporting the spindle drive unit The untt could drop. 
~ Follow the Instruction Manual and install the unit in a place where the weight can be borne. 
Lt Do not get on top of or place heavy objects on the product. 

Always observe the installation direction. 
Lt Secure the specified space between the spindle drive untt and inside wall of the control panel, 

and between other devices. 
Lt Do not install or operate a spindle drive unit or spindle motor that is damaged or missing parts. 

~CAUTION 
~ Do not block the suction and ventilation ports of the spindle motor with cooling fan. 
~ Do not let conductive objects such as screws or metal chips, etc., or combustible materials such 

as oil enter the spindle drive unit or spindle motor. 
Lt The spindle drive unit and spindle motor are precision devices, so do not drop them or apply 

strong impacts to them. 
Lt Store and use the units under the following environment comfrtions. 

Environment 

Ambient temperature 

Ambient humidity 

Storage temperature 

Storage humicfrty 

Atmosphere 

Attitude 

Vibration 

Conditions 

Spindle drive unit Spindle motor 

CCC to +55"C (with no freezing) OOC to +40'C (with no freezing) 

45 to 90%AH (with no freezing) 
80%AH or less 
(with no dew condensation) 

-200C to +65"C -15"C to +70"C 

45to90%AH 90%AH or less 
(with no dew condensation) (with no dew condensation) 

Indoors (Where unit IS not subject to direct sunlight) 
With no corrosive gas, combustible gas, oil mist or dust 

1 ooom or less above sea leVel 

0.6GIZ or less 

~ Securely fix the spindle motor to the machine. The spindle motor could come off during 
operation if insecurely fixed. 

Lt Always install a cover, etc., over the shatt so that the rotary sections of the spindle motor cannot 
be touched during spindle motor rotation. 

Lt When using a coupling connection to the spindle motor shatt, do not apply an impact by 
hammering, etc. The detector could be damaged. 

Lt Do not apply a load exceeding the tolerable load onto the spindle motor shaft. The shatt could 
be damaged. . 

0 When storing the product for a long time, please contact the Milsubishi Service Station or 
Service Center. 
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(2) Wiring 

& CAUTION 

Lh Correctly and securely perform the wiring. F allure to do so could 
lead to runaway of the spindle motor. 

Lh Do not install a phase advancing capacity, surge absorber or 
radio noise fitter on the output side of the spindle drive unit. 

Lt. Correctly connect the output side (terminals U, V, W). Failure to 
do so could lead to abnormal operation of the spindle motor. 

Lt. Do not directly connect a commercial power supply to the 
spindle motor. Doing so could lead to fautts. 

Lt. When using an inductiVe load such as a relay on the control 
output signals, always connect a diode as a noise measure 
parallel to that load. 

Servo amplifier 

V!Nf----, 
(24VDC) 

Control 
output signal 

Lt. When using a capacitance load such as a lamp, always connect a protectiVe resistor serial to 
that load to limit the rush current. 

Lt. When connecting a control output signal DC relay, do not mistake the direction of the diode for 
surge absorption. An incorrect direction could cause the signals not to be output due to a fault, 
or could impair the protective circuit operation during an emergency stop, etc. 

& Do not connect/disconnect the cables connected to the connectors or terminals while the power 
is ON. 

Lt. Securely tighten the cable connector fiXing screw or foxing mechanism. An insecure fixing could 
cause the cable to fall off while the power is ON. 

Lt. When use of a shielded cable is instructed in the connection diagrams for the signal wire 
connected to the servo amplifier, always use a shielded wire. Always connect the shield to the 
connector clamp fitting. 

Lt. Always separate the signals wires connected to the spindle motor and spindle amplifier from the 
drive wire and power line. 

Lt. Use wires and cables that have a wire diameter, heat resistance and flexibility that conforms to 
the system. c 

Lt. Fix the cables connected to each servo amplifier connector on part of the control panel so that 
they are not pulled forward or up and down. 

Lt. Do not use junctions for the speed detector or position detector cables. Doing so could lead to 
vibration, abnormal noise and position deviation. 

(3) Trial operation and adjustment 

Lt_ WARNING 

~ When adjusting the unit With a personal computer, note that there are parameters that will be 
validated immediately when the setting is changed. Take special care when rotating the spindle 
while adjusting, and make sure not to put body parts near the spindle. Failure to observe this 
could lead to personal injuries. 

Lt. When monitoring the stalus of the spindle or spindle motor with a personal computer, note that K 
the max. spindle motor speed setting is 32,000rpm or higher, the spindle motor speed displayed 
on the personal computer will be half of the actual speed. Failure to observe this could lead to 
damage of the spindle. 

. Lt_ CAUTION 

Lt. Check each parameter before starting operation. Failure to do so could 1ead to unforeseen 
operation of the machine. 

Lt. Do not make remarkable adjustments and changes as the operation could become unstable. 
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(4) Usage methods 

lLCAUTION 
0 Install an external emergency stop circuit so that the operation can be stopped immediately and 

the power can be shut off. 
Lh Turn the power OFF immediately If smoke, abnormal noise or odors are generated from the 

spindle motor or spindle amplifier. 
<!) Unqualified persons must not disassemble or repair the unit. 
Lh Never make modifications. 
Lt, Connect a noise fitter, etc., into the power lead in line of the spindle amplifier to eliminate 

magnetic damage. The electronic devices used near the spindle amplifier could be affected by 
magnetic noise. 

Lh Use the spindle motor, spindle amplifier and regenerative resistor with the designated 
combination. Failure to do so could lead to fires or trouble. 

Lh After changing the parameters or after maintenance and inspection, always test the operation 
before starting actual operation. 

Lh Never place body parts near or touch the spindle during rotation. 
Lh Follow the power supply specification concfltions. given in the separate specifications manual for 

the power (input voltage, input frequency, tolerable power failure time, etc.). 
Lh Install a surge killer on the coils such as the solenoid valves and contactors uSed near the servo 

amplifier as noise prevention. Failure to do so could lead to malfunctioning . 
. 

(5) Troubleshooting 

lLCAUTION 

Lh If a hazardous situation is predicted during power failure or product trouble, install an external 
brake mechanism. 

Lh Always tum the power OFF when an alarm occurs. 
A, Never go near the machine after restoring the power after a failure, as the machine could start 

suddenly. (Design the machine so that personal safety can be ensured even if the machine 
starts suddenly.) 

(6) Maintenance, inspection and part replacement 

lL CAUTION 

& Always backup the spindle amplifier parameters before starting maintenance or inspections. 
& The capacity of the electrolytic capacitor will drop due to deterioration. To prevent secondary 

damage due to faults, replace the capacitor every fwe years when using under a general 
environment. Consutt the Service Station or Service Center for replacemerlts. 

& Do not perform a megger test (insulation resistance measurement) on the spindle amplifier 
during inspections. 

(7) Disposal 

Lh CAUTION 

& Treat this unit as general industrial waste. If the heat radiating fins are protruding from the rear of 
the spindle amplifier, substitute Fleon is used. Do not dispose of this type of unit as general 
industrial waste. Always contact the Service Station or Service Center for disposal. 

® Do .not disassemble the spindle motor or spindle amplifier. 
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(8) General precautions 

L:hCAUTION 

The drawings given in this Specifications and Maintenance Manual show the covers and safety 
partitions, etc., removed to provide a clearer explanation. AIWalfS return the covers or partttions to 
their respective places before turning the spindle motor or spindle amplnier power ON, and always 
follow the instructions given in this manual. 
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1. Outline 

1. Outline 

1.1 Features for MDS-A-SPJA Series 

(1) The unit has been downsized and reduced in weight with the incorporation of a high speed, high 
integration LSI, high speed DSP and IPM (Intelligent Power Module). 

(2) The speed response has been improved with the high speed DSP, improving the cutting capacity 
and improving the cutting precision during positioning control. 

{3) A smooth operation and short time orientation time have been realized by incorporating the high 
speed orientation method that enables direct orientation from high speeds. 

(4) All spindle parameters can be set tram the personal computer screen making operation easier. 

1.2 Precautions tor use 

(1) The motor rated output is guaranteed at the drive unit rated input (AC200/220/230V}. If the input 
vottage fluctuates and drops below this, the rated output may not be reached. 

(2) A PWM controlled high harmonics chopper vottage is applied on the motor, so a high harmonic 
leakage current Will flow during motor operation. 
If a general purpose leakage breaker is used, it may maffunction due to the high harmonics. 
Always use a leakage breaker for inverter purposes. 

(3) The above high harmonics leakage current will also flow in the grounding wire between the motor 
and controller. K this grounding wire is placed near the NC CRT screen, the CRT screen may 
maffunction due to the magnetic field of the leakage current. Keep the grounding wire and CRT 
screen as far away as possible. 

(4) Noise could be a problem particularly to AM radio broadcasts due to the magnetic radio wave 
noise radiated from the motor and controller. 
Keep radios as far away from the motor and controller as possible. 
A fitter for radio noise measures is prepared as an option, so use it as necessary. 
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1. Outline 

1.3 Type configuration 

<Without fan > 

I o~2 I 
I 

I SJ-P I ~ 1 o minute rated output capacity (0.2 to 3. 7kW) 

I 
I AC spindle motor series name 

Motor <With fan> 

@] I 
I ·sJ-PF I ~inute or 30 minute rated output capacity 

to 7.5kW) 

Electrical specHications serial No. 

AC spindle motor series name 

I MDS-A-SPJA I I 1- D 9 I ' ' ' 
S-analog Output Option specHications 

AC spindle drive capacity None: No options 
unit name R : Orientation function 

Specifications 1 

I 

D : Digital speed command function 

None: Standard T : S-analog high-speed tapping 

specifications function 

s :Special RD : Orientation function + digital 

specifications speed command function 
RT : Orientation function + S-analog 

high-speed tapping function 

! 
Drive unit i . 

(j) 0.1kW or more and less than 1 kW 

oQO 
! L •••• 0.01 kW is 1 (A blank is set for 0) 
' c-------0.1kW is 1 

(Example) When 0.2kW -02 
When 0.75kW - 075 

®1kWor more 
0.1kW is 1 

(Example) When 7.5kW - 75 

Note) The unit outline shape (including installation) and connection methQcts, etc., are all the same 
regardless of the specifications 1 or option specifications. 
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1. Outline 

1.4 Basic functions, auxiliary functions and option functions 

MDS-A-SPJA • • - * • 
Function 0 tion svmbol 

None A D T AD AT 

g S-analog command voltage input + 1 OV 0 0 0 0 0 '0 
S-anal~ command voltage input 0 to + 1 OV 0 0 0 0 0 0 0<; 
Machine readv inout 0 l(!c 0 0 0 0 0 Ol.i2 
FoiWard run/reverse run command input 0 0 0 0 0 0 
Torque limtt 1 to 3 input 0 0 0 0 0 0 
Gear selection 1, 2 input 0 0 0 0 0 0 
Alarm reset inp!Jf 0 0 D 0 0 0 
Emergency_ stop input 0 0 0 0 0 0 
S!)eed selection 1 to 3 input 0 0 0 0 0 0 
Fo!Ward run/reverse run indexing. input - 0 - - 0 0 
Multi-ooint orientation oosttion command inout 0 0 0 
Digttal soeed command inPut - - 0 - 0 
S-analoo hioh-soeed tapoino inout 0 0 

~ 
Speed meter output 0 0 0 0 0 0 

c Load meter output 0 0 0 0 0 0 
~ Spindle fault output sional (relay contact output) 0 0 0 0 0 0 c 
.;;! Pulse feedback output sional 0 0 0 0 0 0 

"' Zero speed output signal ~ 0 0 0 0 0 0 
X Speed reached output signal 0 0 0 0 0 0 ~ 

<( 

Speed detection output sional A A A A A A 
Torque reached output signal A A A A A A 
In torque limtt output signal A A A A A A 
In motor foiWard run/reverse run output signal A A A A A A 
In alarm output signal A A A A A A 
In emergency stop output signal A A A A A A 
In ready ON output signal A A A A A A 
Current detection output sianal A A A A A A 
In multi-point orientation posttion command output signal - A - - A A 
Orientation complete output signal - A - - A A 
Posttioning complete output signal - A - - A A 

Encoder orientation (mult~nt. indexillQ}_ - 0 - - 0 0 
Orientation I ~otor built-in enco~~r orientation 0 0 0 multi-point indexin - - -

c 12-btt binary - 0 0 -
-fl Digttal speed Coded oure binary - - 0 - 0 -
c command BCD 3 diatts - - 0 - 0 -.;;! 
c BCD 2 diQtts - - 0 - 0 -
! S-analog 

1 024[!/rev encoder Only for encoder - - - - - 0 specifications orientation 
high- Motor built-in CD Motor built-in encoder 0 speed orientation - - - - -
tapping encoder 

specifications ® No orientation - - - 0 - 0 

Note 1) 0 indicates standard functions. 0 indicates auxiliary input functions (selective). 
A indicates auxiliary output functions (selective). 

Note 2) Up to five input points can be selected from the auxiliary inputs ( 0 marked functions) in 
addttion to the 0 marked functions. (Open emitter or open colleCtor) 

Note 3) Up to three input points can be selected from the auxiliary outputs ( A marked functions) in 
addttion to the 0 marked functions. (Open emitter or apen collector) 
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1 ;s Configuration 

1.5.1 Basic configuration (Semi-closed) 

3-phase 
20CN 
power supply 

Regenerative resistor 

oc+z~v 

RG 
(Ground) 

I: MDS·A-8PJA 

If• 

Canon plug connector 
only for_ SJ..P 

-4-

1. Outline 

· 5-analog command voltage input 

*ToNC 

Pulse output 
Speed!load meter output 

Commercial 
personal computer 

MOtorend detector cable 
(R52IR56 cable: for SJ.P Series) 
(RS9 cable : SJ..PF Series) 

SJ..PISJ.PF series motor 



1.5.2 Basic configuration (full closed) 

31>hase 
200V 
power supply 

RG 
(Ground) 

MDS-A.SPJA 

Regenerative resistor 

= ...... r--1~\-t:::. 
DIOcable 
(R300 cable) 

-5-
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1. Outline 

S-anaiog command voltage input 

*ToNG 

Pulse output 
Speed/load meter output 

Commercial 
personal compUter 

Canon plug connector 
only for SJ.P Sertes 



2. Specifications 

2. Specifications 
2.1 AC spindle motor and drive unit specifications 

Motor series SJ..P Series 
Spindle motor model SJ.PQ.2 SJ.P0.4 SJ·P0.75 SJ.P1.5 SJ-P2.2 SJ-P3.7 

Specifications Spindle drive unit MDS.A- MDS.A· MD5-A- MD5-A- MDS.A- MDS.A-
model SPJMl2 SPJA-{)4 SPJA-075 SPJA-15 SPJA-22 SPJA-37 

Continuous Rated output (kW) 0.1 0.15 0.3 0.55 1.1 1.5 
charaoteris-

Rated torque (Nm) 0.64 tics 0.96 1.91 3.5 7.0 9.55 

(Note 1) {kgf·cm) 6.5 9.8 19.5 35.7 71.4 97.4 

Short-time Rated output (kW) 0.2 0.4 0.75 1.5 2.2 3.7 
characteris-
tics Rated torque (Nm) 1.27 2.55 4.n 9.55 14.0 23.5 

(10min) 
(kg1-em) (Note 1) 13 26 48.7 97.4 143 240 . 

.li Rated speed (r/min} 1500 
0 Max. speed (r/min) 10000 I 8000 E 

~ Tolerable speed (r/min) 10000 
c Max. torque (Nm) 1.54 3.07 5.73 11.4 16.8 28.2 Q. 
en 

(kg-em) 15.6 31.4 58.5 117 171 288 

Max. current (A) 2.5 5.0 6.5 t1 14 23 

Power rate (kW/sec) 2.8 3.0 4.0 5.8 7.5 9.1 

. Moment of I J (kg•cm") 1.5 3.0 9.0 21 65 100 
inertia IGD (kgf·cm"l 6.0 12 36 84 260 400 

Speed position encoder Incremental encoder resolution 4096p/rev 

h:cessories Thermal protector and oil seal provided 

Structure Fully enctosed self-.cooling (IP54) Range installation 

Ambient temperature O"C1o 40"C 

Weight (kg) 4.5 I 6.5 I 10 I 20 I 25 35 

Voltage, frequency ~hase AC200V to 230V 50/60Hz 

Tolerable voltage 
170V 1o 253V 50/60Hz 

Power supply fluctuation 

(Note 2) 
Tolerable frequency Within ~5% 
ftucb.lation 

Power facility 
0.5 1.0 2.0 3.0 4.0 7.0 

capacity 

Control method Sinusoidal PWM control, current control type vector control method 

Braking method Regenerative control (resistance eledrical-dlscharge) 
'2 Speed control range 351o 10000 (r/min) 
" 
~ Tolerable load moment of inertia 10-times or less of motor moment of inertla 

.!! Controller connection specifications 8-analog command ::!:: 10Vmax , 
Olerallrent shut off, oveNOitage shut off, overload shut off {thermal relay), ! Protective functions 
undervoltage protection, main circuit element overheat protection, 
regeneratiVe resistor overheat protection, overspeed protection, 
excessive error protection, detector error protection 

Ambient temperature O"C to SS"C (with no freezing) Storage -20"C 1o 65"C 

Ambient humidity 90%RH (with no dew condensation} 

Environment Atmosphere .. No corrosive gases or dust 

Altitude 10CI0m or less 

Vibration 5.9m/s" (0.6G) or ~ .. 

Outline dimensions HxWxD (mm) 16a x90 x 200 

Weight (kg) 1.8 I . ·2.3 

Hole t) The rated output is guaranteed at the rated input voltage (AC200 to 230V} .• If the input voltage fluctuates and drops below 
this value, the rated output maY not be achieved. 

Note 2) When using a voltage not within the above specifications, prepare a pO.wer supply transformer. 
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2. Specifications 

Motor series SJ.PF Series 

Spindle motor model SJ-PF2.2-<l1 SJ-PF3.7.01 SJ-PF5.5-02 SJ-PF7.5-01 
Specifications Spindle drive unit 

MOs-A-SPJA-22 MDS-A-SPJA-37 
model 

MDS-A-SPJA-55 MDS-A-SPJA-75 

Continuous Rated output (kW) 1.5 2.2 3.7 5.5 
characteris-

Rated torque (Nm) 9.55 14.0 23.5 35.0 tics 
(Note 1) (kg! -em) 97.5 143 240 357 

Short-time Rated output (kW) 2.2 3.7 5.5 7.5 
characteris-
tics Rated torque (Nm) 14.0 23.5 35.0 47.8 

(10min) 
(kgf·cm) (Note 1) 143 240 357 487 

.s Rated speed (r/min) 1500 

0 Max. speed (r/min) 10000 8000 
E ... Tolerable speed (r/min) 10000 8000 ., 
.g_ Max. torque (Nm) 16.8 28.2 42.0 57.4 
(fJ (kg-em) 171 283 428 584 

Max. current (A) 17 28 36 53 

Power rate (kW/sec) 14 23 40 52 

Moment of J (kg·cm"l 65 85 137 235 
inertia GO (kgf-cm") 260 340 550 940 

Speed position encoder Incremental encoder resolution 4096p/rev 

~ries Thermal protector provided 

Structure Wrth cooling fan Leg installation/flange installation 

Ambient temperature O"C to 40"C 
Weight (kg) 25 30 T 49 60 

Voltage, frequency ~hase flt;;200ol to 2:JI1V 50/60Hz 

Tolerable voltage 170V to 253V 50/60Hz 
Power supply fluctuation 

(No1e 2) 
Tolerable frequency Within :rS% 
fluctuation 

Power facility 
4.0 7.0 9.0 12.0 

capaci1y 

Control method Sinusoidal PWM control, current control type vector control method 

"' 
Braking method Regenerative control (resistance elec1ricaklischarge) 

c 
Speed control range 351o 10000 (r/min) ~ 

" ~ Tolerable load moment of inertia 1o.times or less of motor moment of inertia 

... Controller connection specifications S-analog command :!: 10Vmax ., 
Olercunent shut off, ove!VOitage shut off. overload shut off (1hermal relay), % 

(fJ 
Protective functions 

undervottage protectJon, main circuit element overheat protection, 
regenerative resistor ovedleat proteetion, overspeed protection, 
excessive error protection, detector error protection 

Ambient temperature O"C 1o 5S'C (with no freezing) Storege -20"C 1o 5S'C 

Ambient humidity 90%RH (with no dew condensation) 

Environment Atmosphere No corrosiVe gases or dust 

Altitude 1ocon or less 

Vibration 5.9rnls" (0.6G) or tess 

Outtine dimensions HxWxD (mm) 168 X 9Q X 20() I 250 X 130 X 20Q 

Weight (kg) 2.3 I 4.5 

Note 1) 1J1e rated output is guaranteed at the rated input vottage (AC200 to 230V). If the input voltage fluctuates and drops below 
this value, .the rated output may not ~ achieved. 

Nate 2) When using a-voltage not ·Within the aboVe specificationS, prepare a power supply transfoll'!'er. 
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2.2 Output characteristics 

• SJ-P Series 

(kW) 
Ou1put 

0.2 

0.1 

0 

(kW) 
Qutpu1 

1.5 

0 

SJ-P0.2 

Short-time rating 

Continuous rating 

1500 10000 

Speed (r/min) 

SJ-P1.5 

Short-time rating 

1500 10000 

Speed (r/min)" 

• SJ-PF Series 

(kW) SJ-PF2.2-01 

Outpu1 

2.2 

H 
0.9 

0 
1SOO 6000 10000 

Speed (r/min) 

(kW) SJ-PF5.5-01 

Qutpu1 
s.s 
4.0 

3.7 
2.5 

3.7 
1SOO 6000 8000 

Speed (r/min) 

(kWJ SJ-P0.4 

Outpu1 

0.4 
Short-time rating 

0.15 
Continuous rating 

0 
1500 10000 

(kW) 

Outpu1 
2.2 

1.1 

3.7 

Speed (r/min) 

SJ-P2.2 

Short-time rating 
I 

I I 
1 Continuous rating1 

1500 

Speed (r/min) 

(kW) SJ-PF3.7-01 

Outpu1 

3.7 
15 minute rating 

2.2 
1.5 

0 
1SOO 6000 

Speed (r/min) 

(kW) SJ-PF7.5-01 

Output 

7.5 

s.s 
4.0 

0 
1500 6000 8000 

Speed (r/min) 

·-a-

10000 

2. Specifications 

(kW) 

Outpu1 

0.75 

0.3 

0 

(kW) 
Qutpu1 

3.7 

1.5 

0 

!SOD 

SJ-P0.75 

Short-time rating 

Continuous rating 

10000 

Speed (r/min) . 

SJ-P3.7 

Short-time rating 

!SOD 8000 

Speed (r/min) 



2. Specifications 

2.3 Tolerable acceleration/deceleration frequency characteristics 

The tolerable acceleration/deceleration frequency characteristics of the controller fluctuate according 
to the motor speed and motor shaft conversion GD2

, so calculate the tolerable frequency with the 
following items. The smaller of the frequency determined by the acceleration/deceleration time 
according to the controller output (refer to appendix) and the frequency determined by the 
regenerative resistor becomes the operable frequency (tolerable duty cycle). 

2.3.1 Frequency according to acceleration/deceleration time (tolerable duty cycle) 

When machining with a frequent spindle acceleration/deceleration, the average output value per cycle 
must not exceed the continuous rated output. 

Continuous rated output 2: 1 cycle average output value 

(1) How to obtain the average output 

P 
_ ./r=p""',".-·""'t'",-+,-::P'"',".-· t,:-+-:-:P::-

3
"•-.-:-t, 

AV- V . T 
Average output 

Motor speed 

: Acceleration Deceleration: 

Motor ou1put Q~~-=:..·ng ----~0, D 
1 cycle T 

P 1, P 3 : Output (kW} during acceleration/ 
deceleration 
30 minute rated output x 1.2 

P2 : Output (kW) during cutting 
t,, t, :Acceleration/deceleration time 

2.3.2 Frequency according to regenerative resistor (tolerable duty cycle) 

The energy during motor deceleration (during regeneration) is consumed by the regenerative resistor. 
This heating value of this regenerative resistor changes according to the motor type, speed being 
used, load inertia and continuous repetition cycle (duty cycle). 
Use a regenerative resistor with an adequate capacity according to the load and continuous cycle 

time. 

(1) How to obtain the regenerative resistor capacity 
Obtain the rotation energy with the following equation, and select so that the value does not 
exceed the capacity of the regenerative resistor. 

Regenerative resistor capacity 2: Motor rotation energy 

Refer to section 2.3.3 for the regenerative resistor capacity. 
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The spindle motor rotation energy W is: 

w = ~ x (GoM• + Go,• > x [ 2v • N 1 • 
120 4 60 

Motor rotor inertia (kg·m") 
Motor shaft conversion load inertia (kg·m") 
Motor speed (rpm) 
Acceleration/deceleration frequency (times/min.) 

n = 60 
T 

T : Tolerable duty cycle (sec) 

2.3.3 Combination .of regenerative resistor capacity and unit 

2. Specifications 

The combinations of the regenerative resistor capacity (tolerable heating value) and the unit are 
shown below. 

Tolerable 
Combination with spindle drive unit 

Model (MDS-A-SPJA-I:D) 
heating value 

-{)2 -{)4 -{)75 -15 -22 -37 -55 -75 

No regenerative resistor 

·FCUA-RB04 60W 0 0 

FCUA-RB075 BOW 0 0 0 

FCUA-RB15 120W 0 0 0 0 

FCUA-RB22 155W 0 0 

FCUA-RB37 185W 0 0 

FCUA·RBSS 340W 0 0 

FCUA-RB75/2 680W 
Two units in series 

R-UNIT1 700W 0 0 

R-UNIT2 700W 0 

R-UNIT3 2100W 0 

If repeated frequency operation exceeding the regenerative resistor capacity is 
carried out. and over-regeneration alann will occur and the spindle drive unit will 

stop. 
The over-regeneration alarm detects the cumulative value of the current that flows 
within a set time to the regenerative resistor. The alann can be released just by 

turning the power ON again, but do not resume operation immediately. 
If operation is resumed before the regenerative resistor cools, the regenerative 
resistor could bum out and fires could occur. Always resume operation after the 

regenerative resistor cools. 

-10-
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.... .... 
I 

• MDS-A-SPJA-02/075/15/22/37 Outline dimensional drawings 

246 
Installation hole 

• (/1~11 '1: 200 

' l---r-;:;::=====-ri...,. Tolerable crimp 

1 

\o, ~[· . ·-· • • • • .] dimensions 

! ·-·-·-·-·-·-·-·-· ~ ~ 
i . '-F'~ 
• II I _....~. , ......... -d. it/. 1., .. 
• I ... 
!J .:J-'··· 
I ,.--'!! I' ' •• --nn 

r·-·-·-, 
i Nameplate j 
i.._ _____ _j 

II/- · '4·.:c 
~ L.j I II:-: . . . . . .JJ II 

1 rm,.ouum""""' o.•nn I J p61 

~[·-·-·-·-·-·-·-·-·]~ 
~ ·-·-·-- - . .. . . ~ .. . --- ...... 

1.... 
~ 

~ 
Terminal block 
Installation screw 

M3.5 X 0.6 
~ Dimensions when terminal block cover 
~Is open _. 

"' II) 
~ ~ .... 
Ill 
'C 

& 
(D 
Cl. 

~· 
§ .. 

0 
3: s· 
(I) 

c. 
§' 

~ s· 
:J 
!!!. 
c. 

~-:J 
CQ 
(I) 

!" 
Ill 

I 
:I .. 



~ 

"' I 

MDS-A-SPJA-55/75 Outline dimensional drawings 
5.5kW, 7.5kW 

4 ... 6 
Installation hole 

fJ 

' 

:!! 

----···, 
FAN I _______ J 

0 Fan wind 
direction 

til 

I (70)a ~ 
1 ,.fl[ll ___ _j 

j r-,,, lr=~~ ~-~ 
' ..... ~rr- -j//..,.,. I • - ~ 
j,f r~r· 
i ....--""-r'··' 

P
' / ,.......;;;;_,_ 

. 1--· 
i -

I L .•. 

~~ -:-... FAN-- i 
I • _::; -=--

-~ 

(24)1 
I~ ,.............._ Dimensions when terminal block cover 

...........__........._Is open 

Unit: mm 

TE 

J~ 
Tolerable crimp 
terminal width 
dimensions 

Terminal block 
Installation screw 

M4 X 0.7 

f" 
(/) 

l 
i5' 
:I 
C/1 



2.4.2 Spindle motor 

e SJ-P0.2, SJ-P0.4 

A 

2. Specifications 

Motor flange direction Pin 
symbol 

A 
B -
c 
D 

E 
F 

~ 
tEC-

Qoss section CC 

.......... 
- u}...,.. - v . 
f-- W Wires 

E Ground 

} Blank 

-model 
~ ............. 

A B 

SJ.I'02 185 113 

SJ.P0.4 225 153 

e SJ-P0.75, SJ-Pt.5 

<l,,,_ ____ ...l._J 

-model 
~ ....... -.. 

A B 

SJ.P0.75 236 151 

SU'1.5 316 231 

Note 1) Install the canon connecter so 1hat it faces downwards. 
Nate 2:t The Wiring ptug is option. Please order It when required. 

Motor flange direction 

§}-
Grou 

MS3102A22-23P 

• ....,........,, 
MS3102A22-23P 

-13-

.. 
3 

... -A 
B 
c 
0 

E 
F 

G 
H 

.._ ..... 
q Mmor 
w-
E Gn>und 

}- Use a hexagon ---}Blank 
.C.#9 hole 



D 

!!. 

2. Specifications 

e SJ-P2.2, SJ-P3.7 
Pin ,_...,. -A 

~} Motor 
B 
c wo ... 

Motor flange direction 

D E Ground Use a he.xagon 

E 
.socket bolt 

F. I Blank lnstaflaUon MS1102.A24-10P 

G 

A .. 
I 

~ 

>?'1~ 
+ 

~ ~ d.Jil{ '--' 
;:r 

, I 
---~ ----- lit ~ 

f---., ;I- -
~ 

\ Oil seal 

Encoder coMectDr ~ ey 830511 

MS3102A20-29P I . B 

' '\ Connector ~ 

MS3102A24-10P ...,.., It 
Crass section CC -- ....................... 

llbte 1) Install the canon connectar ao that It faces downwards. 
Note 2) The wiring plug Is option. Please order It when required. 
Note 3) The hole marked with a • is the M8 installation sc:rew hole 

A B 

s.>P2.2 293 211 

SJ-1'3.7 353 271 
for Ule eye-bolt. 
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e SJ-PF2.2-o1 

4 3 5 The terminal boX lead ouUet can be 
;;::::: changed to the left or right 

j r:, name plam Suspension boft (Me screw) 

I 360 I Speed -Terminal box I /3oo I 60 con neclo"''---.1 

\ _L I 265 I 
j_ /170 ' 1301 

L 1921 

II 1110 45 B 

\ 

~ k-1~ I 
~ '-!./. 
::: -=: 

~-t '-- - - -
h.,,.r -'-

' ' 
MBC:fan J I 75 Jl 6 
(2 places marked with •) 105 41 

Nate 1. Leave 30mm or more between the cooling fan 
.and 1he wall. 

Hale 2. The wrtical shaft can also be installed on 1he 
bottom. (Use the scraws ·rn&mld with a •.) 

Nata a When removing the suspension bolts during use, 
close 1he scteW hole with a bott (M8x10 or less}. 

e SJ-PF3.7-01 

~-'-

.::;L7 

Suction 
.::;L7 

a.:.. 
.I -

' 

4 

2-MS ....... 
~epth 10 

if 35 The terminal box lead outlet can be 
changed "' ... left ... right. 

name - Suspension boft (M8 ocrow) 

5 ' 
5 

390 I --11 330 I so T enninal box 

\ 

295 I 

~f---f-/fUI7~0~~~~AI6~0~ 
r j 2221 

I 125 45 B 

~ 

::: -
~ -~~-~~~~-·~~-~-~:-¥·~~~~" 
/L.l1;rt=ql--1~· ~':'t117 ;LL7 

. Cooling fan - ,/ i 100 i 56 s.:.-
MBI«-
(2 plaoos mad<ed- •) . 130 , 41 "i. _I_J -

NaCie 1. Laave 30mm ar more between the cooling tan 
and the wall. 

Nola 2. The veflical shaft can also be installed on the 
bottom. (Use 1he se~ews matked with a •.) 

Nola a When remrMng the suspension bolts during use, 
dose the scnM hole with a bott (M8x10 or hss). 
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2. Specifications 

5 
5 

(M4 screw) 

Motor u. v, w . 
(M4screw) 

Shaft end details 

Shaft end details 



e SJ-PF5.5-01 

"' 4 4 The tenninaJ box k!ad outlet can be 

~ changed tD the left cr right. 
Suspension bolt {M8 screw) I Rating name plate 

4BS I 
I 425 I I 60 

f 390 I I 
170/ ' I ml ;.< I /!72. 5 

: / ~· ~ 
~ 

O,.'K· 
~· J tJ-t ~ ... 

45 7. 5 
1- !j:! ! 

-
.., 

r ~ 
~ 
0 

~ 

I 
Coo6 

M8 
... fan 

=- 317 Suction '0 
(2 Places marked with •) 

"* 1. l..ea\'8 3Qmm or II'IOfe between the coating tan 
and the wall. 

Hole 2. The vertical shaft can also be inStalled on the 
bottom. (Use the ecteWS madced with • •.) 

Nole a When ~emoving the suspension bolts during use, 
dose the 8CleW hole with a bott (M8x10 or tess) . 

f dlangec::l to the teft or right. 

-boH(MS 

• 4 4 The terminal box lead ouUet C8Jt be 

~I 

""""') 
plate Rating name 

Speeddetecto< 

I 4BS 

r 
Speed detector 

Te 

~ 
425 60 

110 255/ 7 
390 I I 

ani I 
I 172.5 I 45 7.5 

7 ~ . 
~· 

~ •'- ..... ~ • -. =: 
~--

,........ 7 
' 

Coofingfan i i 
7 

MBocnw 159 56 ~.l II 
(2 ...... --·l 190 " l-:; ~ 
Hale 1. Laave 30mm or mora between the coating tan 

and the wall 
Nala 2.. The Wftical shaft can also be lnstaHed on 1he 

bottom. (Use the aaews marked with a •.) 
•28h6..tll 

Hale a When cemoving the • : ...... botts clueing use, 
dose the ecrew hOle with a bolt (M8x10 or less). 
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3 I 6Q 

<45> a. s:> 

Shaft end details 

3 60 

Jfr ~ 
-~. 

Shalt end detaUs 



e SJ-PF7.5-01 

Terminal box 

.,: 4 4 The tecminal box ~ad oudet can be r-. changed to the left or right 

Suspension batt 
(M10 screw) 

520 
I Rating name plate 

440 I I 80 
403 I I 

Speed detector 
conneclor 

• 

2. Specifications 

Ground 

Motor w 
• 

12381 C204 (Flange) 
l11o I 

\ I 47 

CooOng fan / j 'l. 
M10 screw 272 SUction IJ 
(2 places ........ - •) 1----'"'-<------1 

Nl*t 1. l.eaWI 30mm or more between the coorang tan 
. and the waiL 

Note 2. The vertical shaft can atso be instaUec:l on the 
bottom. (Use the screws marked with a •·} 

Hale 3. When removing 1he suspensiOn boltS during use, 
close the screw hole With a bolt (M10x15 or ~). 

~ 
5 

5 

.5 

9 3-MSxO.S aaew, 
-•o 

--The terminal box ~ outlet can be 
changed to 1he Mit or right. 

Hale 1- i..INMII :ntwm or· more between the cooling fan 
and ·the wall. 

Hale 2. The ·vel1ical shaft can also be Installed on the 
bottom. (Use 1he acrews marked with a •.) 

Nola a When Am\O'Ving. 1he suspension botts during use, 
clOse 1he SCieW hole· with a bolt (M10x15 or less). 

.t-112 

10.1. 

~.i'!F''..,22ti3-MSx0.8 SCNW, -·o 
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188 

D20B 

5 

4-,15 

3 80 
(63> I I 

-; 0 

- 0 

5 

""· 
2-MB..,._ 

Shaft end details 

m ;:; 
N 3 80 N 

<631 ' 181 

" ~- ~ 

!,! ~ .. 
Shaft end details 



2.4.3 Regenerative resistor 

The regenerative resistor is not built into the spindle unit. 
The following regenerative resistor must be installed. 

{1) FCUA-RBDO 

Aegenendille -model 

FCUA-RB04 

FCUA-R8075 

Glass braided wire FCUA-RB15 

2.0' FCUA-RB22 

FCUA-RB37 

FCUA-5855 

FCUA-RB75/2 

Precautions lor installation 

Toler-
anc:e 
(W) 

60 

80 

120 

155 

185 

380 

380 

2. Specifications 

OuUine dimensions (mm) 

A B c D E F 

140 125 100 40 20 2.5 

215 200 175 40 20 2.5 

240 225 200 50 25 2.0 

215 200 175 80 30 2.5 

335 320 295 60 30 2.5 

400 385 360 80 40 2.5 

400 385 360 80 40 2.5 

(1) When using an operation pattern in which the regenerative resistor is used at a high frequency, 
the surface of the resistor may exceed 300'C, so take care to the instaflaiion and the heat 

radiation. Do not install the resistor where it can be easily touched by hand or body parts as 
touching could lead to bums. Install a well-ventilated protective cover (punched metal, etc.} if 

body parts might come in contact. 
(2} Installation of the regenerative resistor on a metallic surface outside the panel is recommended 

to improve the heal radiating effect. 
(3) Install the regenerative resistor so that the section where the lead wires are led out is not at the 

top of the resistor. 
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· 2. Specifications 

(2) Resistor 

e R-UNIT-1, R-UNIT-2 

./ 

105 

Copadly 

1..5K-3.7K 

5.5K, 7.5K 

246 hole 

Hot wind discharge 

t * 

27 114 

Embedded --(outer heat radiating section) 

Nole 1) 
Do not wire or arrange other devices in front of the section 
marked with a * as extremely hot wind Will be blown out. 

Nole2) 
For the Installation dlleetion of th1s resistor, the -ceiling• 
is 1he top and "Ground" is the bottom. 

Nole3) 
Touching the resistor When it is hot could lead to bums. 
Nways Install a proteelive cover or consider the installation 
site so U1at workers Will not touch the unit 

Nole4) 
The resistor's heating value will differ according to the 
acceleration/deCeleration frequency, speed being used and 
the load Gri concfrtions, etc. However, install the resistor 
so Ulat the hot wind is always exhausted to outside the panel. 

-19-

-I>UNIT-1 

R--l.JNIT-2 

T enninal layout 

Terminal sccew size: 
M4 x 0.7 screw 

Applicable crimp terminal: 
Bare RM1CI terminal up to 5.5-4 . 

... 

~ 0 

"' ~ M M 

88 
Punch hale 

~ 4-MS lit o.s screw 

Installation hole dimensions 
for embedded Installation 



e R-UNIT-3 (For 5.5k, 7.5k high frequency) 

. 
I . 
I 

2. Specifications 

Embedded installation 
(outer heat radiating section) 

Terminal layOUt 

Comentional grounding 
terminal position 

/ 

~~ ~[ ·-...... 

I Glound ~s~11tclt-120-=rlt--120_.e1jt:!~l;~-~l-.J2 .II :::J-
0 

Terminal screw size: 
M4 x 0.7 screw 

AppliCable ccimp terminal: 
Bare round tenninal 
up to 5.5-4. 

276 

255 

Nate 1: The ventilation area is approx. 100 x 120. 
Note 2' Attach packing to the flange section. 

Drill hole 

259 

&M5 X Q8 8Cf8W 

I 

Installation hole dimensions 
for embedded installation 

Note 3: Do not Wire or arrange other devices 1n front of the section rnari(ed with a ,.. as extremely hot wind will be blown out. 
Note 4: For the installation direction of U1is resistor, the •Ceiling• is the top and •Ground• is the bottom. 
Nole 5: Touching the resistor when It is hot could lead to bums. Always install a protective cover or consider the installation 

site so that workers will not touch the unit. 
Note 6: The resistor's heating value will differ according to the acceleration/deceleration frequency, speed being used and the 

load Go2 conditions, etc. However, install Ule resistor so that the hot wind is always exhausted to outside Ule panel. 

• Example of resistor installation 

Example 1. 
To place cooling section on inner side 
of distribution panel. 

-20-

Example2. 
To place cooling section on outer side 
of distribution panel. 



3. Functions 

3.1 Input/output signals and functions list 

{1) Basic functions 

1) Input 
G) S-analog command voltage input 

<±10V/TOP speed>/<0 to +10V/TOP speed> selection 
® Machine ready signal 
@ Motor forward run command input 
® Motor reverse run command input 

2) Output 
G) Zero speed output 
® Speed reached output 
@ Speed meter output {0 to + 1 OV) 
® Load meter output {0 to + 1 OV) 
@ Spindle faun output (relay contact output) 
@ Pulse feedback output (A, 8, Z phase) 

{2) Auxiliary input/output 

1) Input {Max. 5 points can be selected from following 16 points) 
G) Orientation command input 
® Forward run indexing command input 
@ Reverse run indexing command input 
® Torque limtt 1 input 
@ Torque limit 2 input 
@ Torque limit 3 input 
CD Gear selection 1 input 
@ Gear selection 2 input 
® External reset input 
@ Emergency stop input 
@ Speed selection 1 input 
.@ Speed selection 2 input 
@> Speed selection 3 input 
G Multi-point orientation command validity 
@ S-analog/digital speed command changeover input 
@ $-analog high-speed tapping input 

2) Output (Max. 3 points can be selected from following 12 points) 
G) Orientation complete output 
® Positioning complete output 
@ Torque reached output 
® In torque limtt output 
@ In muHi-point orientation positioning 
@ In motor forward run output 
CD In motor reverse run output 

-21-

3. Functions 



@ In alarm output 
® In emergency stop output 
® In ready ON output 
@ In current detection output 
@) In speed detection output 

(3) 12-bit exclusive input (Select 2 points from the following) 
<D 12-bit multi-point orientation command input 
® 12-bit digital speed command input 

(Select from 12-bit binary, BCD 3 digits or BCD 2 digits) 

(4) Others 

3. Functions 

RS-232-C interface for 'Parameter input, spindle monitor" personal computer 
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3.2 Input signals 

3.2. 1 Exclusive inputs 

( 1} S-ana log speed command (SE 1, SE2} 

3. Functions 

This input is used to control the motor speed with an analog vo~age input. One point can be 
selected from the following two points. (Select with the parameter.} 

1} Double polarity input (-10Y to +10V} Input between SE1 and SE2 
2} Single polarity input (0 to +10V} Input between SE3 and SE2 

The resolution for each selection is as follows. 
For 1} 10Y/approx. 485 digits (Example: Approx. 20rpm/digit When max. speed is 10,000rpm.} 
For 2} 10Y/approx. 895 digits 

1} Double polarity input (SE 1, SE2} 
The motor rotation direction and speed in regard to the commanded vo~ge and rotation 
direction command will be as shown below. 

Motor speed 

Max. forward run speed 

~-------------- -------------:· .... 
: '· . '· : '· 
' '· ' ·,_ 

'·,.~ Command 
-~---~~----;..-voltage ·, 

- 1 o v: o·,_ : + 1 o v 
'· 

"· ............ . 
' ' ·,,: 

-------------- -------------~ 
Max. reverse run speed 

: Forward run command 
(SAN) ON 

: Reverse run command 
(SRI) ON 

Note 1} The motor may not stop completely even when the speed command vo~ge is ov. 
To stop the motor, tum the forward run or reverse run command OFF. 

Note 2} The max. speed referred to here is the speed set in the parameter (SP017:TSP}. 

2} Single polarity input (SE3, SE2} 
The motor rotation direction and speed in regard to the commanded vo~ge and rotation 
direction command will be as shown below. 

MotDrspeed 

Max. forward run speed --------------------------------

Command 
0~.~,---------~wllage 

o·'·, +lOV 
................... 

., 
· ................... . 

.............. ' 
........ : 

Max. reverse run speed -------------------------------.:~ 

--- : Fotward run command 
(SRN) ON 

--·--· : Reverse run command 
(SRQ ON 

Note 1} The other precautions are the same as for 1) Double polarity. 
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3. Functions 

(2) Machine ready input (REDY, CES1) 

1) Other input signals will not be accepted unless this contact is turned ON (closed). 
2) The main circuH turns ON when this contact turns ON (closes). 
3) H this contact is turned OFF (opened) during operation, the base will be shut off immediately, 

and the motor will coast to a stop. 
4) Even if another input contact is turned ON or OFF before this contact turns ON (closes) or 

wHhin one second after turns ON (closes), the input will not be read in. Make sure that the 
other inputs turn ON and OFF after one second has passed after this contact turns ON 
(opens). (Note that this does not apply to some commands.) 

5) Always turn this contact OFF (open) before a worker is to directly touch the spindle to 
attach/detach a workpiece or tool, etc. Do not use this contact wHh a remarkable frequency 
(1 00 times or more/day). 

(3) Motor forward run input (SRN, CES1) 

1) When this contact is ON (closed), the motor will run in the counterclockwise direction looking 
from the shaft side according to the commanded speed. 

2) When this contact is OFF (open), the motor will decelerate to a stop and the base will shut 
OFF. 

3) H the orientation start command is input, the orientation start command will have the priomy. 
4) H this command and the motor reverse run input command are input simultaneously, the 

motor will stop. Note that the power wm be supplied to the motor even when the motor is 
stopped. 

(4) Motor reverse run. input (SRI, CES1) 

1) When this contact is ON (closed), the motor will run in the clockwise direction looking from the 
shaft side according to the commanded speed. 

2) When this contact is OFF (open), the motor will decelerate to a stop and the base will shut 
OFF. 

3) If the orientation start command is input, the orientation start command will have the priomy. 
4) H this command and the motor forward run input command are input simultaneously, the 

motor wm stop. Note that the power will be supplied to the motor even when the motor is 

stopped. 

(5) 12-bit command input (RH01 - RH12, CES2) 

The 12-bit command input is common for both the multi-point orientation and digital speed 
commands. Thus, make an assignment to the auxiliary inputs, and select which function is to be 

used. 

(1) 12-bit multi-point orientation command input 
When using encoder orientation or motor PLG orientation, the following can be determined 
with these signals. 

1) Spindle orientation stop position 
2) Stop posHion during spindle orientation 
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3. Functions 

When all of the signal contacts (RH01 to RH12) for the 12 bits are turned OFF (open), the spindle 
will stop at the position set in parameter SP007 (OPS1). 

[How to determine the stopping position] 

Stopping position= ..illill:. x [ (12H) • 2" + (11H) • 211 + ····· + (1H) • 2!'] 
4096 

Min. movement unit (resolution) = 360"/4096 = o.oaa• 

Thus, a rounding error may occur depending on the angle when integer degree positioning 
is executed. 

(Example) 

1) To stop at a 90" position 

3~ X 4096 = 1024 ( = 211
} 

Thus, only 11 H is turned ON. 

2) To stop at 183• position 

~~ X 4096 ~ 2082 ( = 212 + 2!' + 21 
) 

Thus, in this case tum 11 H, SH and 1 H ON. 
The stopping position in this case will be 182.99", so an error of 0.01• will occur. Note that 
this indicates the pure electrical precision, and this precision may not be obtained at the 
actual spindle end. 

The stopping position according to the encoder installation direction is as shown below. 
Case1 (Whenmator ___ 

Case 2 (When motor- direction and 
encoder .- rf"uection are apposite) encoder rotation direction are the same) 

Encoder Encoder 

=D [} 
Installation 

. 

direction 
Bett 

'-- Bett 
Moler - V18WA Motor 1-

- ViewA ,..... 1-

View A VoewA 

0 0 
Forward run Reverse run Forward run Reverse run 

Stopping 4008 0 COOH COOH 0 400H 
position (90") (270") (270") (90") 

800H 800H 
(180") (180") 

Case 1 applies for motor PLG orientation. 
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3. Functions 

(2) 12-bit digital speed command input 

This contact is used when the speed is to be commanded digitally separately from the analog 
speed command. 
RH01 to RH12 are used for the input. 
One of the following types of digital speed commands can be selected. (Select with the 
parameter.) 

1) BCD code 2 digits 8-bit 
2) BCD code 3 digits 12-bit 
3) Pure binary (12-bit binary) 12-bit 
4) Coded pure binary 12-bit 

1) BCD code 2 digits 

The speed in regard to the commanded value is as follows. 

BCD code Motor speed Motor speed 
(When max. speed is 1 o,ooorpm) (When max. speed is 6,000rpm) 

00 Orpm 0 rpm 
01 101 rpm 60rpm 
02 202 rpm 121 rpm . . . 
• . . 
• • • 
• . . . . . 
98 9898 rpm 5939rpm 
99 10000 rpm 6000 rpm 

(Example) The input is made as shown below. ("1" is contact ON (closed), and •o- is contact OFF 
(open).) 

BCD code ROB R07 R06 R05 R04 R03 R02 R01 

01 0 0 0 0 0 0 0 1 

99 1 0 0 1 1 0 0 1 

2) BCD code 3 digits 

The speed in regard to the commanded value is as follows. 

BCD code 
Motor speed Motor speed 

(When max. speed is 10,000rpm) (When max. speed is 6,000rpm) 

000 Orpm Orpm 
001 10rpm 6rpm 
002 20rpm 12 rpm 
• • • 
• . • 
• • • . 
• • • . . . 

998 9899 rpm 5939 rpm 
999 10000 rpm 6000 rpm 
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3. Functions 

(Example) The input is made as shown below. {'1" is contact ON (closed), and •o• is contact OFF 
(open).) 

BCD code R12 R11 R10 R09 ROS R07 R06 R05 R04 R03 R02 R01 

001 0 0 0 0 0 0 0 0 0 0 0 1 

999 1 0 0 1 1 0 0 1 1 0 0 1 

3) Pure binary (12-bit binary) 

The speed in regard to the commanded value is as follows. 

BINARY Motor speed Motor speed 
code (When max. speed is 10,000rpm) (When max. speed is s,ooorpm) 

000 Orpm Orpm 
001 2rpm 1 rpm 
002 4rpm 2rpm 
• . • 
• . • . . . . • . 
• . • 

FFE 9997rpm 5998 rpm 
FFF 10000 rpm 6000 rpm 

(Example) The input is made as shown below. ('1" is contact ON (closed), and "0" is contact OFF 
(open).) 

BINARY code R12 R11 R10 R09 ROS R07 R06 ROS R04 R03 R02 R01· 

001 0 0 0 0 0 0 0 0 0 0 0 1 

FFF 1 1 1 1 1 1 1 1 1 1 1 1 

4) Coded pure binary 

The speed in regard to the commanded value is as follows. 

BINARY Motor speed Motor speed 
code (When max. speed is 10,0oorpm) (When max. speed is s,ooorpm) 

000 

i 
10000 rpm " 6000rpm 

001 9995 rpm 5997rpm 
002 9990rpm 5994 rpm 
• • • 

7FF Forward run 4rpm Forward run 2rpm 
800 Orpm 0 rpm 
801 Reverse run 4rpm ~run 2rpm 
• 

l 
• 

l 
. 

FFE 9995 rpm 5997 rpm 
FFF 10000 rpm 6000rpm 
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3. Functions 

(Example) The input is made as shown below. ('1' is contact ON (closed), and •o• is contact OFF 
(open).) 

BINARY code R12 R11 R10 R09 R08 R07 R06 R05 R04 R03 R02 

001 0 0 0 0 0 0 0 0 0 0 

800 1 0 0 0 0 0 0 0 0 0 

FFF 1 1 1 1 1 1 1 1 1 1 

3.2.2 Auxiliary inputs 

A max. of s auxiliary input points can be selected from the 16 points provided. 
Input betWeen IN1 to INS and CES1. 
The meaning of each input will depend on the parameter selection. 

Input Para- Abbr. Setting value and meaning 
meter No. 

IN01 SP129 H101 

IN02 SP130 H102 

IN03 SP131 H103 0: Invalid 1 0: Emergency stop 

IN04 SP132 
(set to input pin not being used) 11: Speed selection 1 

H104 1 : Orientation start 12: Speed selection 2 
I NOS SP133 H105 2: Indexing forward run 13: Speed selection 3 

0 

0 

1 

3: Indexing reverse run 14: Multi-point orientation 

R01 

1 

0 

1 

4: Torque limit 1 position command validity 
s: Torque limit 2 
6: Torque limit 3 
7: Gear selection 1 
8: Gear selection 2 
9: Alarm reset 

Note 1) Atways set •o• for the inputs not being used. 
Note 2) Do not set values without an assignment. 
Note 3) Do not select the same No. two or more times. 

(1) Orientation start command 

15: Digital speed command valid 
16: 
17: S-analog high-speed tapping 
18: 
19: 

1) This signal starts the orientation. Orientation wUI start regardless of the rotation command 
(SRN, SRI) when this contact is turned ON (closed). 

2) If a rotation command (SRN, SRI) is input when this contact is turned OFF (open), the motor 
wm start rotating in that commanded rotation. 

3) If the machine ready input is turned OFF and ON while this contact is ON (closed), orientation 
wm start. 
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3. Functions 

(2). Indexing forward run, Indexing reverse run 

1) This signal is used to start indexing when using multi-point indexing in the encoder orientation 
or motor PLG orientation specnications. This signal is valid when the orientation start command 
is ON. 

2) When the indexing forward run signal is turned ON (contact closed), the motor will start 
indexing in the counterclockwise direction looking from the end of the motor shaft. When the 
indexing reverse run command is turned ON (contact opened), the indexing will start in the 
clockwise direction. 
Refer to the Indexing Function Option Specnications for details. 

(3) Torque limit 1, 2 and 3 

1) When this input is turned ON (contact closed), the motor output will be limited to the value set 
in the parameters. This is used mainly for mechanical orientation positioning and gear shifting. 

2) The following seven torque limit values can be used according to the combination of torque 
limit 1, 2 and 3. 

Torque limit 3 Torque limit 2 Torque limit 1 Torq~ limit value 

0 0 1 Torque limit value set With parameter SP021 (TLM1) 

0 1 0 Torque limit value set with parameter SP049 {TLM2) 

0 1 1 Torque limit value set with parameter SP050 (TLM3) 

1 0 0 Torque limn value set wi1h parameter SP051 (TLM4) 

1 0 1 Torque limit value set with parameter SP052 (TLM5) 

1 1 0 Torque limit value set With parameter SP053 (TLMS) 

1 1 1 Torque limn value set wi1h parameter SP054 (TLM7) 

Nate) "()"' 1nd1cates mput off (contact open) and •1• mdicates 1nput ON (contact closed) 

3) When only one torque limit value is to be used, set only torque limit 1 in the auxiliaJY input. 
When two to three torque limit values are to be used, set torque limits 1 and 2. 
When four to seven torque limit values are to be used, set torque Omits 1 to 3. 

(4) Gear selection 1, 2 

1) The spindle gear for orientation and indexing is selected. 
2) Four types of gears can be selected according to the combination of gear selection 1 and 2. 
3) Do not change the signal during orientation or indexing. 

Gear sel CtiOII 2 Gearselectim1 Pat&ildlet used 1D oe11he--
0 0 SP025 (GRA1), SP029 (GRB1) 

0 1 SP025 (GRA2), SP030 (GRB2) 

1 0 SP027 (GRA3), SP031 (GRB3) 

1 , 51'028 (GRA4), SP032 (GRB4) 

•• Nole) '0' 1nd1cates Input off (contact open) and 1 indicates Input ON 
(contact closed) 

4) When there are two or less steps in the gears, set gear selection 1 in the auxiliaJY input, and 
when there are three or more steps, set. gear selection 1 and 2. 
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3. Functions 

(5) Alarm reset 

1) This is used to reset the error when an error occurs in the spindle drive unit (Some alarms 
cannot be reset unless the power is turned OFF once.) 

2) Each unit will enter the default state when this input is turned ON (contact closed) and OFF 
(contact open). 

(6) Emergency stop 

1) This signal is a b contact signal. The contact opens when turned ON and closes when turned 
OFF. 

2) If this signal is turned ON (contact open) during motor rotation, the motor will decelerate to a 
stop, and then the base will be shut off. 

3) If thiS signal is turned OFF (contact closed) again, the operable state will be entered. However 
if the rotation command (SRN, SRI) signal is turned ON, the motor wUI not rotate unless the 
rotation command is turned OFF and ON once. 

(7) Speed selection 1, 2 and 3 

1) When this input is turned ON (contact closed), the motor speed will be that set in the 
parameters. 

2) Both the digital speed command and S-analog speed command will be ignored, and this input 
will be valid. 

3) Eight types of speeds can be selected by the combination of the three bits. 

Speed sel: c'ion 3 Speed selection 2 Speed-on1 -speed 

0 0 0 Speed se11n parameter SP162 (SSO). 

0 0 1 Speed set in parameter SP163 (SSt). 

0 1 0 Speed set in parameter SP164 (SS2). 

0 1 1 Speed set In parameter SP165 (SS3). 

1 0 0 Speed set in parameter SP166 (SS4). 

1 0 1 Spaed set In parameter SP167 (SSS). 

1 1 0 Speed set in parameter SP168 (556). 

1 1 1 Speed set in parameter SP169 (S$7). 

Note 1) "0" mdocates onput off (contact open) and •t• lndocates mput ON (contact closed) 
Note 2) If a value other than "0" is set in parameter SP162 (SSO), the motor speed will be Ulat set here even H 

the speed selection signals 1 to 3 are OFF. The digital speed command and &analog speed 
command will be ignored. 

4) If two types of speed settings are to be used, set only speed selection 1 in the general 
purpose input. When using four types, set speed selections 1 and 2. When using more types, 

set speed selection 1 to 3. 

(8) Multi-point orientation position command validity 

1) When this input is turned ON (contact closed), the multi-point orientation and multi-point 
indexing commands are validated. 
The command value is determined with RH01 to RH12. Refer to the section on the 12-bit multi­
point orientation command input for the exclusive inputs for details. 
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3. Functions 

(9) Digital speed selection valid 

1) The digital speed command is validated when this input is turned ON (contact closed), and the 
S-analog speed command will be ignored, When this input Is tumed OFF (contact open), the 
S-analog speed command will be validated. The command value is detennined with RH01 to 
RH12. Refer to the section on 12·bit digital speed command tor exclusive inputs for details. 

(10) S-analog high-speed tapping 

1) This signal is tumed ON (contact closed) to synchronize the servo axis and spindle with the 
S-analog speed command. Note that the position loop must be created on the NC side. Refer 
to the S-Analog High-Speed Tapping Option Specifications for details. 
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3. Functions 

3.3 Output signal 

3.3.1 Exclusive signals 

The ON state for the output signals described below refers to the output transistor conducted state, 
and OFF refers to the output transistor shut off state. 

(1) Speed reached 

1) This signal turns ON when the start command signal (forward run, reverse run) turns ON and 
the motor speed reaches within ± 15% (standard value) of the speed command value. 

Motor speed 

F=otward run 
(reve,_ run) 
$tart cammand 

Sp<Hod-•d 
range 

------~------~~--~ 

0 ·-·-·-·-·r·-·-·-----------·-·-·-·-·-·-·-·-· 

o:::J;Iltv7771/T/J11----: _ 
::~::··--··········[;r;!~'--------------

2) This signal turns OFF when the stat! command signal turns OFF. 

3) If the forward run start signal is turned OFF and the reverse start signal turns ON during 
forward running, this signal will be output as shown in the diagram on the next page. 

Speed command 
wluo 

Mak>rspeed 

Forward run 
start commend 

AeVel'$8 run 
start command 

Speed reached 

···-·······------------~ 

------------~~----------------------------~~ 

Speed reaohed 
0>1\ge 

0 -~·-~-~-----.-~-------· 

': -1 Motnr- run 
~-~---~----:- --

Motor reverse run 

: 

~;~:.J_l]_zjJ.-___ ___,,__ __ _ 
0::------------·-v lllllll I VI I I I I I 

' : ON ' i-' ~,....,..-,..,--,-..., OFF::.J.ll.L!J II I I I I I I 
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3. Functions 

(2) Zero speed 

1) This signal turns ON when the motor speed drops below the speed set in parameter SP018: 
ZSP regardless of the input signal state. 

2) Once this signal turns ON. it will not tum OFF for at least 200msec. 
3) If the parameter SP018:ZSP setting value is too low (approx. 10rpm or less). this signal may 

tum OFF regardless of whether the motor is stopped or not 

Motor speed Motor forwatt:l run 

' ' ' 
0 +-·-·-·---·-·-·-·-·+·--------;.- -·-·-·-·-·-·-·-·-· ·-·- .. Zero spe<ld rango . ' ' 

Motor reverse run 

Forward run 
stan command 

Raw:tse run 
start command 

~;:J) I I I I I I I A:~--1---:------­
~;:· ---+------... --..... -. V I I IV I I ) I I I I I I II 
ON- : i : 

Zero speed 
OFF-n JJJ~.....I ___ _ 

~~ooms •I 
(3) Controller error output (FA, FC) 

1) This output is a relay contact output If an error occurs in a driVe unit, the contact will open. 
When the operation is nonnal, the contact wftl close. 

2) The error signal will be output for approx. one second after the power is turned ON until the 
control power starts up. 

(4) Load meter output (LMO, OM) 

1) This is an analog signal that indicates the motor output state. An approx. 1 oV voltage is output 
when the motor output is 120% of the rating. The relation of the motor output and this signal's 
output is as shown below. 

Motor output 

~~ (one min.) 

' ' ; ; 
: Sllort: time rating : LDad meter 1.20% R approx. 10V . . 
: -: 
: ContiJ:~UOUS rating! Load meter 100% ~ appro><. a:av 

Continuous COntinuous 

Load meter =time 'xtOO%- =~ ~m• X Approx_ e:av 
mting mting 

2) The full scale voltage of the meter can be finely adjusted with parameter SP179 (LMG). 
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3. Functions 

(5) Speed meter output (SMO, OM) 

1) This is an analog signal that indicates the motor speed. 1 OV is output at the rna><. motor speed 
(parameter SP017 (TSP)). The relation of the motor speed and this signal output is as shown 
below. 
This signal will output 0 to 1 OV aooording to the motor speed regardless of the motor rotation 
direotion. 

Speed metl!:r output 

Apptox. 10V ---------------------------, 

0 
0 

Speed 
Mv.:. mo'Wr speed 

SP017:TSP 

2) The full scale voltage of the meter oan be finely adjusted with parameter SP1 78 (SMG). 

(6} Pulse feedback output (SYA to C, SYA* to C*) 

1) The motor speed deteotor or spindle position deteotor signals are output as pulse trains. 
The signal output and the pulse to output are determined as shown below. 

Orlenlalion ~ :::f'A • 'SfA• SYB• SVB• SYC• SYC• 

Motor PLG orientation or no M<1b>t PI-G A phaae Motor PI-G B phase Motor PI-G Z ph-
oOentation 

Enc:odtn· orientation Encoder A phase Enooder B phase Enc:oder Z ph$8 
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3. Functions 

3.3.2 Auxiliary outputs 

Three auxiliary output points can be selected from the following 12 points. 
The auxiliary outputs are output from OlJT 1 to 3. The meaning of each output is determined by the 
parameter setting. 

Output Parameter No. Abbr. Setting value and meaning 

OlJT1 SP141 H01 0: Invalid (set for output pins not being used) 

OlJT2 SP142 H02 1 : Orientation complete 
2: Positioning complete 

OUT3 SP143 H03 3: Torque reached 
4: In torque r.mit: 
5: In multi-point orientation position command. 
6: 
7; In motor forward run 
8: In motor reverse run 
9: In alarm 

1 0: In emergency stop 
11: In ready ON 
12: Current detection 
13: Speed detection 
14: 
15: 
16: 

Note 1) Always set •o· for outputs that are not being used. 
Note 2) Do not set values without an assignment 

(1) Orientation complete 

1) This signal turns ON when the orientalion command is input and the spindle position has 
reached the range (Jn.position range) for the target stop point 

2) This signal turns OFF when the spindle position leaves the irrposition range after orientation 
is completed. and turns ON when the in-position range is entered again. If the orientation 
command is turned OFF, this signal will also tum OFF even if the spindle iS in the in-position 

range. 
3) The in-position range can be set with parameter SP004: OINP. 

(2) Positioning complete 

1) This signal turns ON when the spindle position is in the range (in-position range) tor the 
Indexing target stop position during indexing. 

2) Once this signal turns ON. It stays ON regardless of the spindle position until the orientation 

signal turns OFF or the next indexing signal is input 
This signal will always tum OFF when the indexing signal is input even If the current stop 
position and the next indexing position are in the same in-position range. Min OFF time = 

200msec (standard value) 
Refer to the Indexing Function Option Specifications for details. 

(3) Torque reached 

1) This signal turns ON when the start signal is Input and the torque command reaches the max. 

value. 



3. Functions 

{4) In torque limit 

1) This signal turns ON while the torque lim~ signal {1 to 3) is input 

{S) In multi-point orientation position command 

1) This signal turns ON while the multi-point orientation pos~ion command validity is input 

{6) In motor forward run 

1) This signal turns on when the start signal is input and the motor is rotating in the 
counterclockwise direction looking from the shaft end. 

2) This signal may tum ON and OFF when the motor speed is several rpm or less. 

{7) In motor reverse run 

1) This signal turns on when the start signal is input and the motor is rotating in the clockwise 
direction looking from the shaft end. 

2) This signal may tum ON and OFF when the motor speed is several rpm or less. 

{8) In alann 

1) This signal turns ON while an alarm is occurring in each un~. 
2) Even H each unit is normal, this signal may turn ON for approx. one sec. alter the power is 

turned ON. 

(9) In emergency stop 

1) This signal turns ON while the emergency stop signal is input 

(10) In ready ON 

1) This signal turns ON approx. one sec. after the machine ready input signal turns ON. 
2) The motor will start rotating when the start signal (forward run, reverse run, orientation) is 

turned ON while this signal is ON. 
3) This signal will turn OFF when the machine ready input signal turns OFF or when an alarm 

occurs. 

(11) Current detection 

1) This signal turns ON if the current flowing to the motor exceeds approx. 110% or more of the 
rating while the start signal (forward run. reverse run, orientation) is ON. (fhe motor output 
{current) guarantee value is 120% of the rating.) 

(12) Speed detection 

1) This signal turns ON when the motor speed drops below the value set In parameter SP020: 

SOTS. 
2) The hysteresis width of ON .... OFf is set in parameter SP047: SDTR. 
3) This signal will tum ON when the motor speed drops below the set speed regardless of the 

input signal status. 



3. Functions 

Motor spaeel Panunster SP047:SOTR 

Parameter SP020:SOTS 

0 ·---·-·-·....;---~-------·-·-·-·-------·-·:~----------·"'"--"'-. . . . 

Speed d.-;o~: -.. TIIOJ [I;Jm/1 
3.4 Meter output speCifications 

The speed meter output and load meter output explained earlier can be used for the meter output. 
The output section is as follows. 

! 
! CN8-20 

D ll~F >> 1 OV /TOP SPEED 
220Q ; 

J ; 
; 

' 
C>~ 

; CNH 

D Il~F » !OV/120% LOAD 
22pQ ' i 

J i 
i 
; 
! CN3-l 

J1 !9 GND 
' 

Drive unit side NC (PC) side 

(1) The output voltage for both outputS can be adjusted with parameters. 
Speed meter: SP17B (SMG) 

Load meter : SP179 (LMG) 



3. Functions 

3.5 Interface electrical specifications 

This un~ requires a +24V (±10%) power supply. A max. 15W power capacity is required. 

3.5.1 Digital input interface: CN 1 
(Exclusive input: 3 points, auxiliary input: 5 points, 
mutti-point Orientation command, digital speed command: 12 points) 

Select from the following. 

t) Connect with contact 2) Connect with photocoupler 

+24V ' ; 
; 
; 
; 
; 
; 
; 
; 
; 
; 

__.... ----\<lf--~~--r--. 
Cum10t capacity i ~ 
S.11'nA or moro i 4 1K Q '" . 

NC (PC) side 

Too 
i ]~2 
; 
; 
; 
; 
; 

1-~1--l 

Drive unit side NC (PC) side 

' L 4.1KQ 
1-~1-l 

'frns 
' ; 1-2 ; 
; 
; 
; 
; 

Drive unit side 

3) Connect with open emitter 4) Connect with open collector 

NC (PC) side Drive unit side NC (PC) side Drive unit side 

Nate 1) The e=uswe enc ~WX~1ia.ry Input c:ommon is CES1. the multi-point orientation O'JITlmand c:ommon and 1he digital speed 
commancJ common are CES2. Each common is el~ty sepa.:ated. 
lllus, Wh~n using CES1 to 2, connect a signal (powef supply, $'lc.) 'In aaeh. 

1t1c:1e ~ Carefully seleCt tile :roi2e of the cable conoec:tfld 'ltl CES 110 2, as the total input cunenJ will flow. 
CES1:5.t)d3.~=~40.8mA. CES2:5.1)(12•61.2mA . 

Halt: 3) The input sedietn flfti!li: time constant is 5 to 15m:!>- · · 
Note 4) M external +24V powei supply is not mquired-onlywhen the motaf ~being 'liMit run (when Ot'IIY tt.e machine ready, motnl' 

folward run and revet$a Nn inputs we baing used and all other 24V ~ries inputs/outputs .a«! not being used') •. In this. ease, 
the intemal +24V pewer $Upply Is used 1ot dti'ling. 
Millis fime u .. CN1 to SA pino for +24V. and CN11o 3A. 3B pino for RG (24G). 
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3. Functions 

3.5.2 Encoder (1 024P/REV) input interface 

When an encoder is connected, +SV is supplied from the drive unit side. 
The power does not need to be supplied from the NC (PC) side. 

3.5.3 Analog input interlace 
IKQ 

VR2 
2KQ 

' i !ICGHD) 

+!5V 

IIR1 

IIR2 

1/R:l 

A 

Anolog _.,cl 
c:ommond Input 

Uppet limit speed 
tetting 

AnalOg opeed 
settins 

L.ow&t limit speed 
oettlng 

SE1 (CN3-18) 

Analcg-
.............tinput 

Required 

Not required 

s~ (CN3A-t!J) 

:/ Input impedance of input 
pin A (SE1, SE3) : Approx. 10K!l 

NC (PC) side Drive unit side 

Note 1) The above diagram shows the case for single polarity input. (The double polarity input 
cannot be created with only the power supplied from the drive unit side.) 

Note 2) A +15V power is output via the resistor from input pin 8 (P15). 
Note 3) The tolerable input voltage values of input pin A (SE1, SE3) is as follows. 

SE1::<=12V SE3:o-+12V 
Note 4) Always use a shield cable that has been shield treated for the cable connected each Input 

pin. ( rr·-----u indicates the shield.) 
Note 5) If a separate analog speed input command power is available, connect it as shown below. 

NC (PC) side 

' !ACSEI, SF.3) 
K ~ 
' i 
j9 (SE2) 

! 
! ll(CHD) 

Drive unit side 

. 



3. Functions 

3.5.4 Output Interface 

(1) External contact output circuit 
The drive unit fautt output signal (FA (CN1-2B). FC (CN1~2A)) is this output section. 
This contact is used with the following ratings. 

DC24V o.3A or less 
Chattering Smsec or less 

A compact relay is used. so when connecting an inductive load such as a relay, use a DC 
compact relay when possible. Connect a flywheel diode parallel to the coil as shown below. 

' 
FA(CN!-28) /\~>----------,.-, 

1 : Fly.yhSBI diode .l 
' 

T ,~. ..__~· I T 
L_ ____ -4/0r-- @--<'--_j 

FCCCNI-2Al i 

2 4 v 

Drive unit side NC (PC) side 

(2) Open emitter/collector output circuit 
The following outputs are the open emitter/collector output section. 

Speed reached output : US (CN 1-88) 
Zero speed output : zs (CN1-8A) 

Output transistor rating General purpose output 1: OUT 1 (CN1-7B) 
General purpose output 2: OUT 2 (CN1-7A) 
General purpose output 3: OUT 3 (CN1-6B) 

Tolerable voltage DC24V or less 
Tolerable current somA or less (per output) 

The open emitter/collector output can be selected vf~h the following type of connection. 

1) Open emitter output 

' i 
OE(P24l(CNI-5A) ~ 

can-sB> r 
' 

US. 2S OUTI-5 . .. 
' RG(CNI-3A) ~>---.1= 

(CNI-38) i 
Drive unit side NC (PC) side 

-40-
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3. Functions 

2) Open collector output ~ 

,0Zj~~;¥ ' 
i 

!JS,2S OlJTi-5 . 

RG C~l-4A) 
OC(RG)C~l-4B) 

~ RGC~HlA) 
(~1-38) 

Drive unit side 

I 

NC (PC) side 

Note 1) When using a DC relay externally, connect a flywheel diode in parallel to the coil. 
Note 2) 24V and RG are common for the open emitter and collector outputs. carefully select the 

cable size. 
(24V and RG require 60mA for just the spindle driVe un~ internal circuit) 

Note 3) When using all eight circuits with the open emitter outputs, make sure that the total 
current is 350mA or less. 

Note 4) Do not wire OE (CN1-5A. 58) -24V and OC (CN1-4A, 4B) -RG at the same time. Doing 
so will cause a fault. 

(3) Pulse feedback output 
This output is as shown below. 

(}{3 
•••a--------w-u 

r-~S~U~C~~~IS~A~-2~)~;~-+------~Aph~ 

I 

c#J l 
SYll*(llN&H3) · ii p~ 

I 

cl/J ! 
SYZ(@!!3to-4) ! z p~>ase 

' &-J3 ! 
srncmet. -14) ' z P"-

Drive unit side NC (PC) side • 

Note 1) The output IC is equiValent to the Motorola MC3487. 
Note 2) Refer to the section 3.1.2 Output signals tor detij;is on the output signals. 
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4. Handling 

4. Handling 

4.1 Explanation of unit parts 

lnelieatlon ~;~etting '--------' 
wlodaw 

Heat radiating fins 

CHARGE lamp 
~ndicates that .a high voltage 
is accumulated in the unit) 

T~nnin~ bloek 

T S 1 

Contn:>l signal Onput). 
status signal (output) connector 

CNl 

Unit installation holes x 4 

Side cover 

nameplols 

Analog Input/output 
connector 

CN3 

Motor detector c:onned:ton 
connector 

CN2 

Ptlsh-'Outmn winclow 
PBS 

1 ... 

& Always tum the power OF and confinn that the 'CHARGE" lamp has 
! gone out before connecting/disconnecting the connectors or wires. 
L---------------------~ 
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4. Handling 

4.2 Unit installation 

The spindle drive unit is installed in a sealed structure cabinet as a principle. Observe the following 
points when installing the unit in the cabinet 

{1) Usage environment conditions 

• Ambient temperature: 0 to 55"C (with no freezing) 

• Ambient humidity : 90%RH or less (with no dew condensation) 

• Vibration : 5.9m/s2 {0.6G} or less 

< Note> Keep the average in-panel temperature at 40"C or less to secure the in-panel 
temperature specifications, spindle drive life and the reliability. 

{2) Installation direction and spacing 

Install each untt so that the front is visible. 

Secure the spaces shown on the wiring tor 
ventilation considering the heat dissipation and 

wiring. 

(3) Prevention of foreign matter entry 

Carry oul the following measures on the cabinet 

Other contmllttr 100mm or more 

Spindle CI!We unit 

~I 

more 

• Treat the cable inlets for dust prevention and oil prevention by plugging the inlet with packing, 

etc. 
• Make sure that the external air does not enter inside the cabinet from the heat radiating holes, 

etc. 
• Plug all clearances. 
• Securely Install the door packing. 
• If a rear cover is provided, always install packing. 
• Take special measures such as oil proof packing, etc., as oil will easily accumulate on the top 

plate and enter the cabinet from the screw holes. 
• Avoid machining parts in the area alter installing each unit. The culling chips, etc., could 

adhere on the electronic parts and cause faults. 

Frtting 

Packing . · 

Cable Inlet (oxample) 



4. Handling 

4.3 Spindle drive unit heat radiation 

The loss generated during continuous rated load operation of the spindle drive unit is shown below. 
Use the values in table considering the most adverse conditions when designing the thermal aspects 
of the sealed control panel. In the actual machine. the heating value will be the middle value of the 
load and no-load according to the cutting load and acceleration/deceleration duty. However, use the 
loss generated during continuous rated load operation as a guideline. 

Heating value during rated output 

Spindle drive unH heating value 
Drive unit model During continuous 

rating output (W) During no-load (W) 

MDS..A.SPJA..Q2 30 15 

MDS-A.SPJA-04 35 15 

MDS..A.SPJA-075 45 15 

MDS-A-SPJA-15 55 20 

MDS-A.SPJA-22 85 20 

MDS-A.SPJA-37 110 20 

MDS-A.SPJA-55 150 20 

MDS-A.SPJA-75 200 20 

Note) The heat generated during regeneration Is not included in the spindle drive unit's heating 
value. If the acceleration/deceleration frequency is high and the regenerative resistor"s heating 
value is required. calculated it with the following outr.ne equation. 

w = _n_ x < GoM• + Go,•) x < 2.... N l • [WJ 
R 120 4 60 

GD,." : Motor rotor Inertia [kg·m'J 
GD, • : Motor shaft conversion load inertia [kg-m'J 
N : motor speed [r/min] 
n :Acceleration/deceleration frequency [times/min.] 
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5. Connections 

5. Connections 

5.1 Machine-to-machine connection diagram (For SJ-P motor) 
Aogl!!l~~~t 

,., ... _ ........... 
CX" muhl-painl: «••bdi(llll 
(12.polnlo) 

OS 

•• 

CiROUNI.l 

o;01101- oon~-~~=T--"-+-, 
~ polols) 

(PSHC,ZO 
F (GMDH.11 
OC (IA)f;i: 

(111.\*)16 
(18 ) 7 
(18$)17 
CMZ ) B 
(IUHII 

eo. ........... 
(IOH) 5»"-il--f--11--i-!-' 

~ ... " 
•• 

INDUCT IOM 
MOTOR 

POl..$£ 
SHiKAI,. 
CE:KEUl'Ok 

OuMgiul~. 
r-------~------~-

(P5)10.19.loi' ~ -If Uii11D)1.11 
~G (PA ) .. 

(PUl1of. 
(PI ) 3 
(P8SU3 
(PC:: ) Z 
(PC.)IZ 

ConnclctDr c:B8II!!I :» .J 

ORif:IIT 
IOTA IT 
EI'C:DIIIEJt 

L -.- - - - t -: .. ~ ------I 

.:;- (S.IU.1~»~~;:. f 
3 STI ,..., NC .. .. ... . . .. . 

... $Yl* 
;;--•• I !m! 

(lXI) 5~ } 
(TJ,:1)15::e Q:U~C 

.,f""" co .. ,, .. ! [mJ 

(t!Zt) 115 ......... 
cm>T -
CUZt)n 

, ... ,.,§} 
••n-----'::;::=;._""--+-, ~ , ... , ' 
f ____ l;,:;;==--.,.1 ~ ... , .~ 1} 

08 OG CLMO) 10 ). ~ .-. (IOV/'I""") 

ir---~l,;::,·=-""'J.t ,.. cao>zo,.l ic••l Sp.Ml.-(lov-.-

~ .. 
_ .. _ { •• ~~-·--·«~ ',~·=.~ E:TI+Il ~- . 
...... point) "' ?A(J<l, - ;;; - - }} 

·l-~---=---'-""_)_19.....1'< ~ ---- ~.IOVMax.So>oad) '"""' ,.._) . I 
-45-



5. Connections 

Machine-to-machine connection diagram (For· SJ-PF motor) 

r----~--

TIII;R•AL 
riOTEtTOII. 

----~~~ 
m I 

- .- I 

• Oll;lle.-r I 

• •on.IY I £1CDOEl • I 
t 

• I 
I 



5. Connections 

5.2 Power supply connections 

< No.:fuse bn!alc;Bc or leakage btttak.e£> 
MDS-A-SPJA A large rush eurrf:nt WiU flow when the pOwer Is tumed ON. Aefsr to -OS 

tllfi!' following selection b:l.ble. t--

<Wint> <;Mag&tetit; ~> 

Refer to the followinQ ln!idall a magnetic ~wltoh fot safety 
~ledion table for the wire purpose:!!. Make sou: that the 
~izes.. swltoh fun<;:ti:ons when an enor 

~ 
occuts so~ during ; -

NFB \ Me 0 

a 3--ph- '(.8::: "( ,.. 
«~uv rv [ -< =--"-

/- ....,~ ..... ..-.I o-
<~supply> ~ r OFF I Use the power supply voltage 1;10d capadty 

Within the unit speCifications range. Refer ~ "'lh• selection table. 

J .:;;::: J 
.,!,.! .ml 

-<Conln>i oignol and""""""""""' -
~ 

""PPPY> 
Configure the power supply Qrcujt so tha't Groun!:ling 
it is sYnchronized With 1he fuming ON/OFF 
of the unit"s power. ---o'o----- DC2~V 

OC24V _Q_y ---:..-stabilb:ed 
power supply ---@--

FG 

Wire size selection table 

D Model 
Wilelmm"l T-block 

R.STE' u. v.w. E' P,C --MOS-A-SPJM12 2 2 2 
MoS-A-sPJA{>I 2 2 2 
MDs-A-SPJMJ75 2 2 2 MS.S 

Os7mm 
MoS-A-sPJA-15 3.5 3.5 3.5 

MDs-A-SP.IA-22 s.s 3.5 3.5 . 
MDs-A-SPJA-37 . 3.5 3.5 3.5 

MDs-A-SPJA-55 3.5 3.5 3.5 ~ 
D .s: 9.6mm 

MDs-A-SPJA-75 5.5 5.5 3.5 . -· 
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5. Connections 

5.3 Digital input/output signal connection 

[Standard connection, to spindle unit] 
The digital input/output signal is connected to connector CN1. 
The input signal can be used for enher the open emitter input method [connect common CSE1 
or 2 pin connector to DC24V] or the open collector input method [connect common CSE1 or 2 
pin connector to OV]. 

The output signal can also be used for either the open emitter output method [connect common 
OE pin to DC24V] or the open collector output method [connect common OC pin to OVG]. 
The following diagram shows the connection of the open emitter input method . 

Machine 

Foi"Watd run 

Reverse run 

Aux;li.,Y 

Control slanal 
(input) I 

Status $igna.J 
(output) 

Auxiliary input 5 

12-l>h Input (1) 

12-0il input (12) 

Speed reached 

Zero 

AwciliatY 

.------- Function abbre\liation 
.---- Connector CN1 pin No. 

SEI 

OUT1 7B 

OUT2 7A 

OUT3 6B 
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5. Connections 

5.4 Spindle motor and detector connection 

The spindle motor drive line is connected to the U. V and W terminals on the drive untt. Note that the 
connector shape, etc .• will differ according to the type of spindle motor being used. 
The spindle motor end detector Is connected to connector CN2 on the unit. The cable and connector 
shape used will differ according to the spindle motor type. Reier to sections 5.4.2 to 5.4.3 tor the 
connection details (detector cable connection according to motor). 

5.4.1 Precautions for connecting spindle motor and detector 

• Connect. tile grounding to 
the FG termin.al in th" uoit, 
.and then grounc:l using the 
grounding Plate in the 
oonlfol I 

+ AJ.wr;~.'fl1. match tl'le .spindle 
motor powet lead phases 
(U. v. W) and ""' un~ 
output terminal phases {U, 
V, W). The motor will not 
rotate if the pll~s do not 
match. 

Spindle drive unit 
Mf1.!:"-A-$~.JA 

+ The connection method 
(CQrresponding ca.bte type} 
will differ according to the 
spindle motor type. 

Wire size selection table 

Model 
Wire (mm") Terminal block 

U,V,W screw size 

MOS-A-SPJA-02 2 
D 

MDS-A-SPJA-04 2 

MDS-A-SPJA-075 2 
M3.5 

D:; 7mm 
MDS-A-SPJA-15 3.5 

MDS-A-SPJA-22 3.5 ' 
MDS-A-SPJA-37 3.5 

MDS-A-SPJA"55 3.5 
M4 

D::;; 9.6mm · 
MDS-A-SPJA"75 5.5 
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5. Conneclions 

5.4.2 SJ-P {canon) Series spindle motor and deteclor conneclion 

Spindle th'i'lf: unit 
MDS-A-5 f'JA 

M:WL length 
30m or less 

Spiodle-motor 
SJ-P Series 

Sp;ndle FIB C<IOA !1: rCN2 

p;n Name p;n Name 

20 sv 10 +Sv 
19 +sv 9 

Pin No. 18 MZ* a MZ 
No.20 

ND.11 I No.10 17 MB* 7 MB 
16 MA¥ 6 MA 
15 RG 5 MOH 

No.1 14 PA* 4 PA 
13 PB* 3 PB 
12 PC* 2 PC 
11 GND 1 GND 

Cable FCtJIIrRlS2 ... fa;~! 
ConttoUer :side 

Conneetor. 101=VE 
Cose ' 10020-S2f'.008 
Maker : Sumitomo :3M 

MA 
MA* 
MB 
MB* 
MZ 
MZ* 

6 
16 
7 

17 
B 

18 

[)MeetOr side 

Coble Clomp: Ms-3057-12A 
straight plug: M$31061320--29$ 
Maker : ITT Canon 

,....-----,.... T 
N 

' ' c 
• ! A 

8 

' ' 
p 

' ' ' ' 
~I ·~ -+sV 

GNO 

.. sv 
GND 

MOH 
RG 

10 
1 

20 
11 

5 
15 

! H 
K 

' I 

-! 
' 

' I 

' 
' I 
I • 
I I 
I I 
I I F I 'I 
l I ~ 

G 

J-----'"' 
Case grounding 

. pl&1e 
-±-

= Wire material: 
0.2SO twisted pair oh;old cable 

~ 
Case 
GND 
(SS) 

DtiWJCGW ' 

Model: MS3102A24-10P 
Maker: rrr c;anon. 

-so-

Oelec=tor COid ......... 

MO<IOI: MS3106S00.29P -r. ITT conon 



5. Connections 

5.4.3 s.J-PF series spindle motor and detector connection 

Spinc::lle FIB COflnedof CNZ 

p;n Name Pin· Name 
20 +SV 10 +5 v 

Pin No. 
19 +sv 9 

Spindle drive unit ' 18 MZ'i< B MZ 
Ml:l S~A-S P J A 

-~~·: 17 MB'i< 7 MS 
' 16 MA* 6 MA 

15 RG 5 MOH 
No.11 No.1 ,14 PA* 4 PA a 

13. PB* 3 PB 
12 PC* 2 PC 

v 11 GND 1 GND 

, a:.bfe FCll4-Rl59 
Contmlle:t :side Oab;!lctor !;>ide 

Connedor: 10120-300VE Housing: 178269-6 

If!-
Case :1ooa:>-s:!f.OOS Contact : 1-175217-2 

~ 
Maker : Sumi'lomo 3M Maker :Japan AMP 

MA 6 ;-..-- ...... - -r-. ~ 

' A2 

jii Grounding 

MA* 16 82 
MB 7 

' ' 
A3 

MB* 17 ' 83 
II! MZ 8 A4 

MZ* 18 I 84 
I 
I ' I ' 
I I +w 10 AI 

GND 1 85 

' ' ' < Max.lenglh ' 30m or less +sV 20 I I 

GNO 11 
I 

' I 
I I 

: I 

MOH 5 I~ A6 
RG 15 

I -'-'-----d H Case . 

AS GND 
Terminal Case gownding ~ Wire material: 

...:..;;:... (SS) 

.....--!><>~. pl .... D.2SQ lwlsted pejr <l>iold cable 

wi 

.P u ;_ 
Dolloclar-

HOI.oOing 178264-6 

"b v- Contool 17$!81-2 

w- , r Maker JapenAMP 

" 1E: 81 82 83 B4 85 86 

r ~ Nome l'iH >iek ;.;( ;<-,., r.i.ii~ ~I? ~ -
~ 

A1 A2 A3 A4 A5 A6 
. I~;~ D! 

+sv MA .. MB MZ ss MOH 
-

Spindle motor ,. 
SJ-Pi= Senes 



5. Connections 

5.5 Regenerative resistor connection 

A regenerative resistor must be connected to the spindle drive unit. 
The regenerative resistor is connected to terminals C and P on the unit. 

or 

+ The tegenerative l'e$i:stcn· type is dett:nnined according to the 
motor eapaclty, load G~ and regeo,r.dion frequency_ AJways 
c;onnect the resistor a.ffer O"Jnfinning .that it is 'll'lll!l selected type. 
Connection of an incorrect type could cause the unit to be 
damaged during operation. 

Spindle drive unit 
MDS-A-SPJA 

• lhe mgenerative resistot can generate a heat of 300 deg. or 
highet depending on tne usage frequency. Do not in~lall it 
diredly on a wall suseep~ble to hea.t. 

~~nera.tlve ~js:tor \ 
(FCUJI..RBOD) 

RegeneratiVe resistor unit 
(A-UNIT .[J[]) 

Wire 1he (:(JOiing fan 
'---- power :wpply. 

(AC200Vl D 

0 

+ ~ ua a twlsWd wb11 b' tlw: n~g~~tN~1111f¥11 fMistDr_ WIM!n 
uainu • juncdcxl wlrw, ll,w.ap h langlh as stmrt as pcsslble (5m 
ot Mil$$) • 

• ... • tiOCiCOii b.r:Sti~ 'wil'efottt. ~Wire. Md Wi~ 5Q thilt 
1hO ~netatilto toStstl;)f' ts not~-

Wire size selection table - _........., 
Terminal-

P.C --MDS-A-SPJA.o2 2 

• Mlb: autO that .... inpUt power til; ... aft whOn 110 'thermal MOS.O.SPJMl4 2 
Ma.s aWt;ytunc:tloR$·(* fiiult O(QitS) 110 PfDtad:'lhe .............. . 

~fuXn t:Mniwating. 
MOS.O.SP.JMI75 2 Ds?mm 
MDS-A-SPJA-15 s.s 
MDS-A-SP.JA-22 3.5 

MOs.<lrSPJA.:l'T . 3.5 

• MOS.O.SPJA.SS s.s M4 
0 s 9;6mrri 

Mos.,o,.SPJA-75 3.5 



5. Connections 

5.6 Analog input/output connection 

5.6.1 Precautions regarding connections 

The analog input/output (S-analog command voltage input, speed/load meter vottage output), encoder 
pulse output and the signals with the personal computer are connected to connector CN3. 

Analog input : The ± 1 OV and 0 to + 1 OV input vottages are avallable tor the S-analog command, so 
take care when wiring. Always treat the Wire with a shield. 

Analog output: The speed/load meter output vottage is 0 to 1 OV. Use a vottmeter having an internal 
impedance with 1 Okll or more. 

Pulse output : The encoder pulses (1 024p/rev) are output. 

Personal computer communication: 
The data is transferred via RS-232-C. Note that this Is used for starting up and tor 

maintenance, and must not be connected during nonnal operation. The total length 
of the cable should be 3m or less to prevent communication errors. However, the total 
length may differ according to the specnications of the personal computer being 

used. 

p;n Name p;n Natno 

<D 2! lll 

@I 19 9 
Pin No. 18 8 p 1 5 l 

:I No.1o 
17 7 TX2 

6 RX2 
·::.::. 1fX 1..-::.-::. 

No.1 I --'!ivz--
@I 13 SYB 

~.J2. __ ..J>...Y..A.._ 

11 GNO 

® : S;>nalog oommand voltage Input 

[} 

® : Ern:oder pulse output 

,.-----O>mmunloationcableCOio.....,,. ------, 

ll ~1 cable side Personid computer side 

1 GNOO . 0 7GND A I ~5 ~~ g X g ; :~ 
.--------------,~l. r---0 45 RS 

Do not connect anything to 1he open pins_ ~ cs 
Keep tti"e total cable leogttl .at 15m or less. ~ 

6 
OR 

L.......o 20 !OR 



5. Connections 

5.7 Cable manufacturing drawing 

5.7.1 FCUA-R001 cable manufacturing drawing 

Application: 
Distribution of communication terminal signals Max. cable length: 4cm 
Distribution of spindle drive unit signals 

Assembly drawing: 

Ust of parts 
No- Port name/model Maker aty. 

<D Connector 
1022CJ.020QEL 

Sumitomo3M 2 

® Connector 
101~ Sumit<>mo 3M 1 

(!) Wire rnatorial ~lat oeblo) 
(1) 

1.27mm pitoh flat 

® Connector c:asa 
10320-52Fil-00a Sumit0mo3M 1 

.____, --®@ 
1 10 

joD\=IiJdJ 
11 20 

Connection drawing: 

The connection is a one-on-one connection. (One pin is connected to one terminal.) 

Precautions for manufacturing: 

(1) The parts are those recommended by Mitsubishi, and can be replaced with equivalent parts that 
are compatible specification-wise. 
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5. 7.2 FCUA-R052 cable manufacturing drawing (For SJ-P) 

Application: 

5. Connections 

Connection of spindle drive unn and SJ-P motor (straight type) Option (Conesporrlln!J connector seQ 
(Detector cable) FCUA-CSOSO 

Spindle dOve unil side SJ.P motor side 
No. .....- - Qly. 

List of parts 

G) Connector SumttomoaM 1 
101$00001/E 

llll Conne~r ease 
Sumltomo aM 1 10320$!Fll-OOS 

G> Wire UL1001-2464 
No1e (1) (1) 

A~~12P 

® Slmigh1 plug 
ITT Canon 1 MS3100a:!0-29S 

® Cable olamp 
ITT Canon 1 MS3057-121\ 

} i 
l I 
I I 
I I 

'' ~ I \ 
I I 

I I i;, 

l 
! ' 

I I' 
' 

5V 20 
GNO 11 

! ! ~ ; 
I 

MZ s 
MZ* 18 ~====~=================P!!~===jeP ~ ~-; 

. 

___ y 
..§__ 

't" 
Precautions for manufacturing: 

(1) The wire is a cable covering 12 pairs of stranded wheels with a sheath, and is equiltalent to the 
UL1061-2464 standard proiluct AWG22 (0.3mm"). 

(2) The pans are those recommended by Mltsubish~ and can be replaced with equiValent parts that 
are compatible specif-.cation-wise. 

(3) Anach the nameplate wnh prot_ective cover on which the cable name Is stamped onto the position 
designated -.n the assembiy drawing. 

(4) Fold the wire shield on the control un"!t s-.de, and wrap copper foil tape over it Connect w"!th the· 
connector case GND plate. · 

(5) ·For the batch connection treatment or shield treatment- "!!re use a wire that is equivalent to 
AWG24 (0.2mm"). · ·. . . 

(6) The part 1 connector uses the catalog spedfications, and Is for wires that are AWG24 (0.2mm") 
or less. However,. it also can be used for AWG22 (0.3mm"). · 
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5. Connections 

5.7.3 FCUA-R056 cable manufacturing drawing (For SJ~P) 

Application: 
Connection of spindle drive una and SJ-P motor (straight type) 
(Detector cable) 

Option (ConesponcfUlQ connector set) 
FCUA.CS054 

Assembly drawing: List of parts 

Spindle dri.on: unit aide SJ-.P motor side No. Part name/madel - Qty. 

CD Conne¢t(lt 
Sumitomo3M 1 

1 0120-30001/E 

liD C'.onneetor oase 
Sumttomo 3M 1 

1 0320-52FO-OOS 

• l3l 
Wire UL10S1-2.464 

Note (1) (1) 
AWG22x12P 

® Sltaig~t plug 
rTT canon 1 

MS3108820-29S 

ell Cable damp ITT Canon 1 
MS3057·12A 

Note (3) Connection drawing: Ma><. eable lengtn; JOm 

_r:; . ·-----·-- ,:t., ,.....- ,...--.., 

MOH 5 F 
I ' ' RG 15 G 

'' l A MA • I Tl 
MA* 1o n N 

; 
MS 7 I 

c 
' R MB* 17 • I • • 

*"" 19 ' 
~ l I ' l .... 

+0'1 10 
; H 

GNO 1 I l ; i K ; 

ll 
IT l 

.I T I 
T! 

ov 20 I I i I 
GNO 11 ' ' I I I l 

8 
I 1 ; ' 6 MZ .. ; 

18 
., p 

MZ* IT _y 
~,.,. .. ,,.-'-~uoo~ 

...L 

~ Gaso GND plate 

Precautions for manufacturing: 
(1) The wire is a cable covering 12 pairs of stranded wheels wah a sheath, and is equivalent to the 

UL1061--2464 standard product AWG22. (0.3mm'). 
(2) The parts are those recommended by Masubishi, and can be replaced wah equivalent parts that 

are compatible specilicatlon..wise. 
(3) Attach the nameplate wah protective cover on which the cable name is stamped onto the position 

designated in the assembly drawing. 
(4) Fold the wire shield on the control unit side, and wrap copper foiltaJ><l. over it Connect with the 

connector case GND plate. 
(5) For the batch o;;.onnection treatment or shield. treatment wire use a wire that is equivalent_ to 

AWG24 (0.2mrrr"). · ·. . . 
(6) The part 1 connector uses the catalog specifications, and is for wires that are AWG24 (0.2mm") 

or less. However, it also can be used lor AWG22. (0.3mm'). 
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5. Connections 

5.7.4 FCUA-R059 cable manufacturing drawing (For S.J-PF) 

Application: 
· Connection of spindle drive unit and SJ-PF motor(straight type) Option (Corresponding connector set) 

(Detector cable) FCUA-CS059 

Assembly drawing; Ust of parts 

Spindle drive unit side SJ·P motor side 
No. Port~ - raiY. 
G) Conn8CI:or Sumitomo3M 1 1012DWOOVE 

liD Conneator case Sumttomo 3M 1 10320-52fll.W8 

® Wire UL100'1-2464 Note (1) (1) AWG22x12P 

® Housing 
178289-6 Japan AMP 1 

• @ Contaot Japan AMP 12 1-175217·2 

B1 1!2 B3 84 as 1!6 
MA• MB• MZ• GHD R(3 

At A2 A3 A4 1'6 1'6 

+liN MA MB MZ Case MOH GND 

Connection drawing: "'""' (3) 
MaX.. c:abla length: 30rn 

MCH 
RG 
w. 
'""'. MS 
MS• 
~-v 

... sv 
GND 

5V 
GNO 

-
s 

15 
6 

16 
7 

17 
19 

10 
1 

20 
11 

8 
18 

L..L: 

I 
: 
I 

I 

I .... -
I I I 

I I F ., 
: ( 

I -L _j 1 

I I -

Coto> GND p 

Precautions tor manufacturing: 

;:;··-· 
' I i 
I ! 
! ' I ' • 
' ' • ' I I 
I 

' ; 
I i 

l 
I I 
l I 
! I 

I 
! l 

' ' ! i 
'( 

"'"' 

--- ---···-·--·-- ,..-· 
. - M 

; ~ Bl 
I'll 

: ll2 

' 
P>3 
B3 

• • I I .... 
AI I I I I 

I I 135 
(' I ! ; " I c I I ' I 
I I I • 

• ; I I ' 
~ ;1 

A4 
! B4 y 

-·····--·---~·-· ..!:2... 

(1) The wire is a cable covering 12 pairs of stranded wheels With a sheath, and Is equivalent to the 
UL1061-2464 standard product AWG22 (0.3mm"). 

(2) The parts are those recommended by Mitsubishi, and can be replaced with equiValent parts that 
are compatible specification-wise. 

(3) Attach the nameplate with protective cover on which the cable name is stamped onto the position 
designated in the assemblY drawing. 

(4) Fold the wire shield on the control unit side, and wrap copper toll tape over il Connect with the 
connector case GND plate. . - . 

(5) For the batch connection treatment or shield treatment wire use a wire that is equivalent to 
AWG24 (0.2mm"). · · 

(6) The part 1 connector uses the catalog s~ffications, and is for wires that are AWG24 (0.2mm") 
or less. However, it also can be used for AWG22 (0.3mm"). 
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5. Connections 

5. 7.5 FCUA-R050 cable manufacturing drawing 

Application: 
Connection between control untt and synchronous feed encoder 
(Strai!;Jht type) Option (Corresponcfin!; connec10r set) 

FCUA-CS050 
Assembly drawing: 

Control unit side 

• 

• 

Note (3) 

Connection drawing: 

Control untt side 

PC1 
PCH 
P61 
PS1 * 
PA1 
PA1 ~ 
.sv 

... sv 

GNO 
GND 

r-
2 

12 
3 

13 
< 

1< 
10 

20 

11 

Synchronous feed encoder sid!!: 

I 

-i Case GNO plate 

Precautions for manufacturing: 

No. 

lD 

<:!1 

ell 

® 

liD 

List of parts Part- - Qly. 

Connector Sumttomo3M 1 1012D<JOOQVE 

Connector case Sumitomo3M 1 
1 0320-521'0-001l 

Wire UL1001-2464 
Nolo (1) (1) 

AWG22x12P 

Stta;ght plug 
ITT Canon 1 

MS3106B20-29S 

Cable (:lamp ITT Canon 1 
MS3057·12A 

Max, eable length: 30m 

SynChronous feed encoder ~de 
-

.I 
~ 

I 

K 

-

(1) The wire is a cable covering 12 pairs of stranded wheels with a sheath. and is equivalent to the 
UL1061-2464 standard product AWG'22. (0.3mnf). 

(2) The parts are those recommended by Mitsubishi, and can be replaced with equivalent parts that 
are compatible specification-wise. 

(3) Attach the nameplate with protective cover on which the cable name is stamped onto the position 
designated in the assemblY drawing. . ,. 

(4) Fold the wire shield on the control unit side, and wrap copper ron tape over it Connect with the 
connector case GND plate. · · 

(5) For the batch connection treatment or shield treatment wire use a wire that is equivalent to 
AWG24 (0.2mm"). 

(6) The part 1 connector uses the catalog specifications, and is for wires that are AWG24 (0.2mm") 
or less. However, tt also can be used for AWG22 (0.3mm"). 
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5. Connections 

5.7.6 FCUA-R054 cable manufacturing drawing 

Application: 
Connection between control unit and synchronous feed encoder 
(Right angle type) Option (Corresponcf1119 connector set) 

FCUA--CS054 
Assembly drawing: 

Control unit .side Synchronous feed li!'neoder :side 

• 

"" • ! 

~ 
Nota (3) 

Connection drawing: 

Control unft side 

?C1 ~ 
~C1"~'~ 12 I 
~31 3 
i='S1 • 13 
?#..1 4 
?A1 • 14 
;o:SV 10 

I •5V 20 

I I I I I I I 
~NO 1 i I 
~i\,'0 TT 

11 II I 

I I 

~ 

I 

--r 
;. 

I • 

LI OoseGNDplate ..:0 

Precautions tor manufacturing: 

n 
! 

; 
; 

i 

! 

No. 

(j) 

® 

Gl 

® 

® 

ust of parts 
Panname/mO<IOI - Qty. 

Connector 
101~VE 

Sumitomo3M 1 

C.Onnector case 
1032!J.52f'O(IOS SumltomoaM 1 

Wire UL1061-2464 
Note (1) (1) AWG22><12P 

Right ongle plug 
ITT Canon 1 MS3108820-29S 

Cable clamp 
rrT Canon 1 

MS~057-12A 

Max. cable length; aom 

i\ 
Synchronous feed ~neoder side 

.....--

' ' .A 
:: N 

H 

' :: 
' 
! :: 

! ! 

! 

i 

K 

(1) The wire is a cable covering 12 pairs of stranded wheels with a sheath, and is equivalent to the 
UL1061-2464 standard product AWG2.2 (0.3mnf}. 

(2) The parts are those recommended by Milsubishi, and c:an be replaced with equivalent parts that 
are compatible specification-wise. 

(3) Attach the nameplate with protective cover on which the cable name is stamped onto the position 
designated in the assembly drawing. 

(4) Fold the wire shield on the control unit side, and wrap copper foil tape over it. Connect with the 
conneotor case GND plate. · 

(5). For the batch connection treatment ·or shield treatment wire use a wire that is equivalent to 
AWG24 (0.2mm"). · · 

(ff) The part 1 conneotor uses the catalog specifications. and is for wires that are AWG24 (0.2mm") 
or less. However. it also can be used for AWG22 (0.3mm"). 
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5. Connections 

5.7.7 FCUA-R300 cable manufacturing reference drawing 

Application: 
Connection between controller and machine distribution panel 

Assembly drawing: 
Option (corresponding connector set) 
FCUA-CN300 (Note that only the connector on the drive un~ side corresponds.) 

List of parts 
No. Part name/model - aty. 

(j) Connec:tor Sumrtomo 3M 1 'lll4(H;500$C 

® Win;! materis.l B40-S Note (1) (1) 

Connection drawing: 

No_ 1 pin cable is colored 
Max. ea.ble length~ 50m 

Machine distribution panel side 

~~~·-----·---------------~---~-~--·~~-~+----~+­
---·-------------------------~----~-+----·-----­+··---------------------~+--------------·-++++• -~---------------------------------------------------------------~----+··----------------------------------------·.-:::::.-.-.-.-----... -.-------.-----.--------------·-·::.-.-_-:_-_-_-
=:=:=:=:=:=:=:=:=:~=:=:=:~=:=i~~~=-~;~-~It=:=:=:~=:=:=:=:=:=:=:~~=:=:=:=:= 
-----------------~·-~+~ ----------------··-----

Precautions tor manutac:turing: 

-+~+~~-·--·-·····~-··-
·~~~~~···-···~··~·--·-· 
•+~+~~·-·-·~··••+•·-·· 
+·~•++•+~+••···~~-·~+~ 
~~·~--~·~·~+~~~+~~·+~~ 
~~~~+~~~··~~+++~~-·~~· 

(1) Attach the nameplate wtth protective cover on which the cable name is stamped onto the posttion 
designated in the assembly drawing. 

(2) Fold the wire shield on the control unit side, and wrap copper foil tape over. it. Connect with the 
connector case GND plate. 



5. Connections 

5.7.8 FCUA-R301 cable manufacturing reference drawing 

Application: 
Connection between controller and recommended terminal block 

Assembly drawing: 
Option (corresponding connector set) 
FCUA-CN301 (Note that only the connector on the drive l:ln~ side corresponds.) 

Ustofparts 
No. Port ...,.,,_.,. .....,, 
(j) Connadc;lr 

Sumitomo3M 7940-6500SC 

l%l Wire rm1el'ial 840-$ Now,(1) 

® $tn;ll"n relief 
SumltomoaM 

~7940 

Connection draWing: 

No_ 1 pin cable is eolotad 

Drive unit side (]) (l) 

// 
Ma11:. cable length: 50m 

00 Recommended terminal 

~ockside 

••••••••••••••••••••••••••••••••••~~~~~~--~~n••••••••• 
rr•••••••••••••••••••••••••••••••••••••~••-~--~~•••••• 
••••••••••n••••••••••••••••••••••••••••••~-~••••••••• 
r~•••~•••r-~•r•••••••••••••••••••••••••••••••+-~•••••• 
-~---+------•------~-~-+++++rn•••••••••••••••••••~~ ••• 
-------------------------------------~_ ..................................... -.----------·::::.-.---------------
·::::::::::~---------------- ·- . -:::~&&&&~ ... ~&~~·-~:~~-----·::.-::: 

Note (2) 

Precautions for manufacturing: 

----------&~&~~~~··---·---------------&--&~~~-~-~-··--
-------------&&~~··-~-·-·--···-----------~+~~·~~·--·-· --------------&~~~~-~~·~·--
--·------------&~-~~··-·-------------~&&•&•··--··-----

aly. 

2 

(1) 

1· 

(1) Attach the nameplate ~h protective cover on which the cable name is stamped onto the position 
designated in the assembly drawing. 

(2) Fold the wire shield on the control unit side, and wrap copper foil tape over it Connect with the 
connector case GND plate. 

(3) The recommended terminal block is the Izumi Denki 1/0 terminal BX1F-T40. (Refer to page 23.) 
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5. Connections 

The R300 and R301 cables are available for the digital input/output cable. The R300 cable has one 
end cut off, and the R301 cable is used to connect with the terminal block. 
The R300-3M and R301 ~M are prepared by Mitsubishi. If a cable other than the 3m cable is required, 
use the connector set CN300 or CS301. 

• : Recommended terminal block: Please purchase the Izumi Denki BXl F-T40. 

Mac::hine eonttol panel, 
distrib~on panel, etc. 

EJ 
---® 
-=-§-

( 

~~ 

IS 

'~ 
l12 

A16 
A17 

j: 
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6. Status Display and Parameter Settings 

6. Status Display and Parameter Settings 

&wARNING 

1. Do not touch the switches with wet hands. Failure to observe this could lead to electric shocks. 
2. Do not operate the unit with the front cover removed. The high voltage terminals and charged 

secf1ons will be exposed, and could lead to electric shocks. 
3. Do not open the front cover while the power is ON or during operation. Failure to observe this 

could lead to electric shocks. 

Lt,cAUllON 

1. Check the parameters before starting operation. Failure to do so could lead to unforseen 
movements of the machine. 

2. Do not touch the amplifier heat radiater, regenerative resistor or motor, etc., while the power is 
turned ON or immediately after turning the power OFF. Some parts are heated to high 
temperatures, and touching these could lead to bums. 

The spindle drive unit status can be displayed, and the parameters can be changed with the push-buttons 
on the LED indicator on the front of the MDSASPJA. The method to change the LED display details and 
the method to change the parameters using the LED indicator and push-buttons will be explained in this 
section. 
Note that the MDS-A.SPJA parameters can be set wnh the following two methodS. 

• Setting with personal computer 
• Setting with MDS-A.SPJA LED indicator and push-buttons 

Refer to the "MDS-A.SPJA Parameter Setting and Spindle Monitor Personal Computer Software Operation 
Manual (BNP-82011-19)" for details on how to change the parameters with a personal computer. 
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6. Status Display and Parameter Settings 

6.1 Status display with 7-segment LED 

(1) Display when power is turned ON 

The following will display and the status display mode will be entered when the power is tumed 
ON. 

I I IG.I 

I I I I I 
• 

j,-, IF IF I 
The status will be displayed 
immediately when the ready 
OFF state is not entered. 

During hardware initialization 

During internal memory initialization 

Status display mode When 
initialization is completed. 

I I I k-.1 
If the following displays, 
1he rotary switCh at 'the 
side of the LEO is set 
~n Sto F. Set1he 
"""Y $W;Iell to 0. and 
then tum tl'le power ON 
again_ 



6. Status Display and Parameter Settings 

(2) Changeover of LED display mode 

By pressing the MODE push-button at the bottom of the MDS--A..SPJA, the LED display mode can 
be changed. 

\ 
PSB 

The LED display mode will change as shown below. 

I'PowerONI 

• ~ ( Stal:us display ) The operation sta.tus of the MDS-A-SPJA is. displayed_ 

mill 

• ( Parameter (1) ) lhe display Md settir'IQ of spindle parameters SPoo1 
to SP016 is possible • 

• l1\t!l display and setting of spindle parameters SP016 ( Parameter (2) ) to s~ is possible. 

t 
( Parameter (11) ) Tho display and setting of spindle param.- SP319 

., Sl'$1 is possible . 

• ( Parameter (12) ) The cf"'')lay and setting of Spindle pamnoieiS SP352 
10 SP384 is possible • 

• ( ) The spindle parameter setilng vai1Jes 8(e saved in 
Parameter save '1118 MDS-A..sPJA. bu,tt..ln Ponvolatile memory. 
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6. Status Display and Parameter Settings 

(3) Status display mode 

The status display mode displays the ready OFF, ready ON and alarm/warning states separately. 

1. During ready OFF 
The following will display in the ready OFF state. 

2. During ready ON 
The motor speed is displayed in an [rPm] untt in the ready ON state. 

I I I 
I 

=I 
ll 

I I I -

3. During alanntwaming 

IOI 
ll 
Ll. 

When a current is not flowing to 
lho motor (duliog gale OFF) 

When a current is flowing to the 
motor (during gate ON). Ul~ got 

~ of 1he tow...order digit will light 

It tne motor speed exceeds 
1 0.000 rprn, -ov- will display. 

The following win· display during an alarm or warning state. 
, __ 

'- -I I ~L ~-: 
.:r I 

rr: , . I 

IL: 1·-IE I'll 
~ 

Warning No. 

The dlspls.Y will flicker during 
an .alann, and 1he alarm No. Will 
display after •AJ•. 

lho alamt No. will dlsphoy _, 
'Wr' during a warning. 

Note that the following will display when alarm •aa• watch dog or alarm "Z" memory error occurs. 

During alarm •aa• watch dog During alarm "r memory error 

I - I 18.18.1 I I ·-1 1~.1 
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6. Status Display and Parameter Settings 

II the LED display is changed to the parameter mode or parameter save mode during an alarm, 
the alarm status will be displayed. 

,-, ,-, ''I I 
1- u. I I I -·· 

'------''------ Alarm statu• display 

Alarm ot>tus displaY 

(4) Parameter made 
In the parameter mode, a block of 32 parameters can be displayed and set llie parameter No. 
will display as shown below in the parameter mode. 

IPIOIOI I 
I 

I'OtOmeter No. 

Refer to section "6.2. 1 Parameter· display and setting methoC!' for details on displaying and 
setting parameters. 

(5) Parameter save mode 
The parameters can be saved in the MDS-A.SPJA buill-in nonvolatile memory with the parameter 
save mode. The following wm display when the parameter save mode is entered. 

I J,-,JG I I 
Refer to section '6.2. 1 Parameter display and setting method' for details on the parameter save 
mode.· 
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6. Status Display and Parameter Settings 

6.2 Parameters 

6.2. t Parameter display and setting method 

If the LED display mode is parameter (1) to parameter (12), the spindle parameters can be displayed 
and set 

(1) Changing the parameter No. 
When the LED display is a parameter mode. 32 parameters are handled as a block. To change 
the parameter No. in the block, press the •up· or "DOWN' push-buttons at the bottom of the MOS. 
ASPJA. 

PSB 

1. The parameter No. will advance by one when the •up· button is pressed once. 

IP OlOl :1-~-: +-
,-, n II :J 1- Ll I I I - -

ll!llll 

If the •up• button is pressed once at the last parameter No. in the block, the No. will return to 

the first parameter of the block. 

'-' If rl I 
I I I 1_/ I -

2. The parameter No. wm retum by one when the 'DOWN' button is pressed once. 

0 n -I I I 
• 

r I I I Lt I -
If the 'DOWN' button Is pressed once at the first parameter No. In the block, the No. will retum 

to the last parameter of the block. 

0 n ll I 
I I I I I I - - -!:i:J-:-.-1::J IOI 1151 

ml!ill 
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6. Status Display and Parameter Settings 

(2) Displaying of parameters 

1. If the "SET' button is pressed when a parameter No. is displayed, the display will flicker and 
the parameter setting value corresponding to the parameter No. will display. 

[Note] All parameter values are displayed as hexadecimal values. ,, ,, ,-, I 
1- Ll I I I 

2. If the "SET" button is pressed again, the cf!Splay will return to the origir:~al parameter No. 

,-r ,,-,-_,;_ 
' . 
~~ I 

-!....I,.: U: 0 I--,: 
' ' ' ./' .1' I \ -~-.: ----IP I o I ::1 :I 

Dll 

(3) Setting of parameters 

1. The parameter setting value can be changed by pressing the •up• button or ·DOWN" button 
in the state shown in (2) 1. If the button is held down, the value will change quickly. 

(Note] All parameter values are set as hexadecimal values. To set a decimal parameter, 
convert the decimal value into a hexadecimal value, and then set. 

-,--( ~~~ -~I u; 1-1 I ~,-, - ·;:.,...,...-, 

' 'I I -,_ 
" , . ... ... f"Ai 

~ 
ll!lill 

When the Value to be set Is reached, press the "SET' button. The parameter will change, and 
the display will return to the parameter No. If the parameter has been changed, the parameter 
save warning display will fliCker. 
If the set parameter is not saved In the MDS-A.SPJA nonvolatile memory, the settings will be 

invalidated the next time the power is turned ON. Refer to section '(4) Saving to nonvolatile 

memory' for details on saving. 

• CJ II n , 
~ 

I . ,_, u I 
~ ..,. 

I 
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6. Status Display and Parameter Settings 

(4) Saving to nonvolatile memory 

1. If the parameter save warning is flickering and the parameters are not saved in the nonvolatile 
memory, the set parameters will be invalidated the next time the power is turned ON. 

o1n ,-, I 
I "'- 1_1 u I 

/ 
P.an:uneter save wamlng 

2. Set the LED display to the parameter save mode when saving parameters in the nonvolatile 
memory. 

3. The memory is protected by the rotary switch to prevent unintentional operations. 
Open the cover on the front of the indicator on the MDSASPJA front panel, and set the rotary 
switch to 8 to E. The display will change from •ng' to 'OK'. 

1,-, ILl I 

lcrlt: I I 
m • . . 

4 c . . . 
• 0. 

-

4. If the "SET' button is pressed, the parameters will be saved in the nonvolatile memory and the 
MDSASPJA will be reset. 
When initialization is completed, the status display mode will be entered. 

loll: I I 

I I I 
oiFIFI 

Ttle $tatt.ls will be di:e.pll!lyed. 
m.medlalely Wilen the ready 
OFF ....... io not ente.ed. 

5. Always return the rotary switch to "0". 

· Durin!]' iiitemal memory 
initialization 

·Status display mode when 
Initialization is completed. 

s. Saving of the parameters is completed with steps 1 to 5 above. 
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