r. ElElﬁgIE

Centrum automatyki przemystowej

DAL A

MITSUBISHI ELECTRIC
SE-PW

OTHER SYMBOLS:
SEPW, SE PW, SE-PW

RGB ELEKTRONIKA AGACIAK CIACIEK
SPOLKA JAWNA

Jana Dlugosza 2-6 Street
51-162 Wroctaw
Poland

= Diuro@rgbelektronika.pl
L +48 71325615605

www.rgbhautomatyka.pl

www.rgbelektronika.pl

www.rgbautomatyka.pl



YOU
SARTNER TN
MAINTENANCE

Repair this product with RGB ELEKTRONIKA

LINEAR
ENCODERS PLC
SYSTEMS
e — _ B INDUSTRIAL
= COMPUTERS
ENCODERS i NG

CONTROLS

!D. SERVOAMPLIFIERS
- e

— it MOTORS

o 1=)
MACHINES

OUR SERVICES oM ER
B
IE SUPPLIERS
o f oo
DRIVERS

o

At our premises in Wroctaw, we have a fully equipped servicing facility. Here we perform all the repair
works and test each later sold unit. Our trained employees, equipped with a wide variety of tools and
having several testing stands at their disposal, are a guarantee of the highest quality service.

Buy this product at RGB AUTOMATYKA



https://www.rgbautomatyka.pl/en/catalog/product/repair/

S MITSUBISH! ELECTRIC CORP JAPAN

Y

AC SPINDLE _ONTROLLER modeiF R-SE

Version 3.00

Confidential: o s
-

Some material iathis manuai

is for internal use only.

MC560-ES FR- SE »aINT MAN BNP-A7237-35A




S —2 [e oa ,f’(ca) Posi b,
For 0/ é’od/o

INDEX

_ : Page
1. Fi S:Fl TR 1
2. Hnge Panel (Fig. 2).......... - 2
3. Ceneral Instructions for Changing FR-SE Card's..... ... 3
4. Magnetic Sensor FR-SE Spindle Drive (Fig.3)....... ... 4
5. stem FR-SE Spindle Drive (Fig. 4) . .......... 5
6. SE-CPUL Card........... ... i, 6
7. E SE-CPUL Card éFlg. ) 7
8. SE-CPUZ Card. ... .o 8
9. FR-SE SE-CPU2 Card (Fig. 6) .............c ... .9
10. SE-10 Card. . ciiiiriiiineennennioeneneanennnnn 10
11. FR-SE SE-10 Card (Fltg. T ) eecoeroannsoiBacessacanses s 11
12. | nstructions for Changing FR-SE Hinge........ 12
13. Transfornmer O fset Adjustment Procedure...... 13
14. FR-SE PLG (Tachoneter) Diagram (Fig.8)........c.cu.... 14
15. SE Mbtor Shaft Rotation vs Command (Fig. 9A)......... 14
16. PLG Waveforns (Fig. 9B & 9C) ... . oo o 14
17. PLGRPM Gaph (Fig. 10).eiieiiieeninineeenenennennnnn 14
18. PLG Adjustnment Procedure.........ceeeeeeeeeenanencan. 15
19. Magnetic Sensor Waveforns & Diagram (Fig. 10A)....... 16
20. Magnetic Sensor Adjustnent Procedure................. 17
21. FR-SE Base Driver Waveforms (Fig. 11)..cceeeevennnn.. 18
22. Procedure for Checking Base Driver waveforms......... 19
23. Maxinmum Speed Adjustment............... ... ... ..., 2 0
24. Adjustment. . ... ... .. 2 1
25. FR-SE Converter Qutput Firing Sequence (Fig. 12)..... 22
26. FR-SE Inverter Waveforms (Fig. 13)...cieeeiennnnnnn.. 23
27. FR-SE Inverter Waveforns (Fig. 14)...cccevvuiaannnn.. 24
28. Adjustment of Converter Enable Circuit............... 2 5
29. EPROM Location/Insertion Diagram (Fig. 15)........... 26
30. Instructions for Changing FRRSE EPROM ............... 2 7
31. FR-SE Base Layout (Fig. 16).cecceeeeennn. e 2 8
32. Qutput” Transistors, Diode, & Capacitors...... 2 9
33. FRRSE 5.5 kw Base (Fig. 17)......... P 30
34. FR-SE 7.5 Kw Base (Fi1g. 18)ceuiiiuieiunnnnnnnanaannnn 31
35. FR-SE 11 KW Base (Fig- 19)ceeuieenneeenrnennennennenns 32
36. FR-SE 15 kw Base (Fi ?: 20)...... P A 33
37. FR-SE 18.5 KwBase (Fig. 21).eeieennniiinnnninnnnn.. 34
38. FR-SE 22 Kw Base (Fig. 22).ceieuininnniinninnnnnnnnn 39
39. Blank Page....cociiiiiiiiiii it i i et 36
40. FR-SE Basic Dagram (Fig- 23).eeeceeeeecaeenenennnnnns 37
41. Main Power Circuit (FIg. 24)eeeeeceeeeniennnnnannnns 38
42. Converter Qutput Gircuit (Fig. 25)cccecenncencencnnns. 39
43. Inverter Qutput CGrcuit (Fig. 26) ...................
44. FR-SE Driver & Qutput Crcuit (Fig. 27)eeeeeiiennnn.. 41
45. Blank Page............ S P T 4 2
46. FR-SE Control Block Diagram (Fig. 28)......cccvvn.... 4 3
47. cDescriptions. ... ...
48. Block Diagrams (Fig. 29 - ... ... ... ... o ...







FR- SE Front Pane
CONTAOL INOICATONS
E@m@& O wee PRASE SEOUENCE
) O ) T
O we cw omve
O e cow omwnt
" ‘ = (O wes  srei0 0tTICTION
#~ MITSUBISHI ELECTRIC CORP.JAPAN Q _u=__cumsur oeTecnon
O Twer v to seet0
O wes  arenacw 1
o e w FORNION —
AC SPINDLE CONTROLLER medelF R- SE 8 — :::: _l
OmENTANON (OPTION) o+
Not e: When exchangi ng hinge panel the original front panel should
stay with the machine. This is so that the original BN nunber
will stay with the machine. The BN nunber indicates the switch
settings for the spindle drive.
rore FR-3C- - « . p—
R A
,///////”’)' saw ESSZZILTUUOL D22 \

= ~ e \
Nanepl at e serial manufacturing check nunber
number date
numper Of "
parts |ist

Figure |

TYPE

or der



Hi nge

H nge

LEDNTO6L

Mlalge {ainss

-

-

SE- PW
(Power Supply)

To TBI1

(R0O,S0,&E)
] E - Geen
RO&SO - White

(No Polaricy)

)

CON2 | CON22 CON23 CON24

‘o

| 1

SE-CPU1 Of SE~CPU2 | 3!

( 3!

- - (Control Card) l ol'
z| | z

o o [

r-7

| (

=3

=

| o |

(4]

i {

!

] _ L_.

(2a]

3 ,
= = © r=A
= =
3 S CPUI ol

l [3a] |
CON4 CON2 e
( &1
CPU2 S l
|
CONA CONAA CON2 CONC | I
& - -
SE-10
TB
S (Input/Output Card) 2
Q|| El -1~
>4 I3 =1 >4 B >}
CON1 -CON3 72} s wnia

—

L=

Figure 2

Hinge

Hinge



Ceneral Instructions for Changinqg FR-SE Card's (pcB)

1. Renmove power fromunit. (Use Machine Main Breaker)

Note: FR-SE cB1l breaker does not renmove power from SE-PW
and ot her PpcB's.

Note: |f Main Breaker cannot be shut off. Power can be
renoved by cBl breaker and renoval of fuses Fi1,F2, &
F3. CAUTION:F1,F2, & F3 are live at this time. Fuses
are usually located inside of base unit on the line
filter. Refer to Figures 17 to 22 (FR-SE Base).

2. Removal of SE-CPU card. (Refer to Fig. _

(1) Remove the connectors for external connection of
orientation detector, PLG ete. On cpul: CONd and CON2.

On CPU2: CONA, CONAA, coN2, and CONC. To SE-10 card renove
CON11 and CON12. Unscrew power supply wires psa and DGA.
Not e: Honda connectors have screws and retaining clips.

(2) Remove the card while conpressing the card installa-
tion spacer claws. _

3. Removal of sE-10 card. (Refer to Fig. 2) _

(1) After removal of the CPU card connectors according to
the above procedure, renove the |oad/speed neter wiring

from TB2, coNl, and CON3 of the I/O card.

(2) Renove coN101, coN102, and CON103 on the rear of the

hi nge panel . _ . _

(3) Renove the small hinge panel upen which the CPU card
was installed. o

(4) Renove the screws fixing the 1/0O card, and then pull

out the upper guide strongly and pull the 1/0O card from

t he SE-PWconnectors. (CON21 - cON24). _

4. Renove the SE-PW power supply. (Refer to Fig. 2)

(1) Renove the CPU card and |/0O card according to the
above procedure, . .

(2) Renove the three 200 volt acpower wires RO SO & E
fromthe termnal block |ocated on the base of the unit.
Note: E is green and rRo&so are white with no polarity.

(3) Renmove the screws on the back of the hinge holding the
SE-PW and the renmove the SE-PW unit.

5. Assenbly of hinge panel.

(1) Install the new cards in the reverse order of the re-
moval procedure. _

Important Note: After replacenent, confirmthat all screws

and connectors are tight and correct. Also
_ verify positive insertion of the connectors.

Appl&/fl ng Power: o _

1. ter replacenent, all specific adjustnent procedures

should be observed. Especially current transformer

offsets, neter calibration, andorientation.

Verify that EPROMs and switch settings are correct.
tional: Verify that base driver waveforms are correct.
erify spindle “operation: _

(1) Confirm full speed range in each gear forward and

reverse. _ _ .

(2) Confirmorient operation in each gear (Including ATC

operation). Verify alignment before attenpting ATC

o
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Freqrol SE-CPU1 Card

Refer to Figure 5 for |ocation.

PSA. .. ittt + 5 volt supply
DGA.............. ..Digita 1 ground .

_ Switch: (ON/OFF)
SW1l.............. .. Gea I ratio H
SW e ie e CGear ratio ™
SW3... ... . .Gea I ratio L
SW4-1............ .. Cree p speed (20/30rpm) -
SW4-2,3,4....... ... 2nd decel eration point (25/16 degree)
SW4-5,6,7........ .. 1s t deceleration point (212/149 degree)
SW4=8............. .Mag. Sensor nounting direction (Fwd/Rev)
SWS-1,2.......... .. Torqu e limt (10/50%) al so external input
SWS-3,4,5........ .. Acceleration/decelleratio N ti1 ne constant
SW5-6,7,8........ .. Spe ed detection range (2/58%)
SW6=1.......... .. .. Orien t (Nornal/test)
SW6=2............ .. velocit .Yy | oop (O osed/ open)
SW6=3............ .. Digita 1 I nput (Binary/BCD)
SW6=4............ .. Spee d input (Emtter/collector)
SW6=5............ .. serv 0 rigidity (Hgh/low
SW6=6.............. Meter calibration (O f/On)
SWE=T..ceeeenananns Maximumspeed (Low hi gh)
SWE=8............ .. Z2er 0 speed (Low 25rpm/high 50rpm)
SW7-1............ «. Mag. Sensor orient in-position (1/5 deg.)
SW7=2............ . Externa 1 E-Stop alarmdisplay (On/ Of)
SW7=3 ... ... . Loa d neter output (H gh 10v/low 3v)
SW7=4............ .. Bas e speed (1150rpm/1500rpm)
SW7-5,6,7,8...... ..Moto r size/type (2.2kw/rpm / 22kw/rpm)
SWB........ ........Spe ed | oop proportional constant (25/240)
SW ... . ..S peed |OOp integral constant (1.5/14.4)
SW10............. .. Orientatio N speed (20/320rpm /Qgear ratio)
SW1l-1,2......... ..Oientatio n direction select
SW1l=3,4........... Orien t Stop servo rigidity
STLl. v iieenannnan Rese
ST2...... ... ..., .Oient test
VRL.............. .. Mechanica 1 orient position shift
VR2.............. ..Mag. Sensor sensitivity adjust
CHS3..iiiiiinnnnnnn Mag. Sensor i nput
LEDl............. .. A C Power phase identification
LED2 . ............ .. Read y condition
LED3 . ............ .. FWD cw rotation command
L&D4 . ... . CCWrotation command
LEDS eevverinnnnnnn. Lo W speed detection (See sws-6,7,8)
LEDG............. .. Hig h motor current (110%
[ P Up to speed (+/-15%)
LED8 .............. .Orientation approach
LED9............... In position orient stop
LEDIO ............ .. Belo W zero speed
LED1l.....ccuuuunnn Mag. Sensor signal |evel above 8.5v

LED12........ e e e e Spar €



FR- SE SE- CPUL Card
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Freqrol SE-CPU2 Card

Refer to Figure 6 for |ocation. Switch: (ON OFF)
PSA..iiiiinnnnannn + 5 volt supply

2 c. WA Digita 1 ground

SW... Gea I ratio H

SW2. ... Gea I ratio M

SWB ... Gea I ratio L

SW4-1............ .. Cree p speed (20/30rpm)
SW4-2,3,4......... .2nd decel eration point (25/15 degree)
SW4-5,6,7........ .. 1s t deceleration point (225/146 degree)
SW4-8............. .Encoder nounting direction (Fwd/Rev)
SW5-1,2.......... .. Torqu € limt (10/50%) al so external input
SWS5-3,4,5........ .. Acceleration/decelleratio N tIMe constant
SW5-6,7,8........ .. Spe ed detection range (2/58%)
SW6-1............ .. Oient (Normal/test)

SW6=-2............ .. Velocit y |oop (C osed/ open)
SW6=3............ .. Digita 1 input (Binary/BCD)
SW6-4............ .. Spee d input (Emitter/collector)
SW6=-5............ ..Positio n I nput (Emitter/collector)
SW6~-6............ ..Mete r calibration (O f/QOn)
SW6=7............ .. Max imum speed (Low hi gh)
SW6-8............ .. Zer 0 speed (Low 25rpm/high 50rpm)
SW7-1............ .. serv 0 rigidity (Hgh/low

SW7=2 tiiiniannnn. Externa 1 E-Stop alarm display (On/ Of)
SW7-3 ............ ..Loa d meter output (H gh 1lov/low 3v)
SW7=4............ .. Bas e speed (1150rpm/1500rpm)
Sw7-5,6,7,8...... ..Moto r sizeltype (2.2kw/rpm / 22kw/rpm)
W .. Spee d | oop proportional constant (25/240!
SW . Spe ed | oop integral constant (1.5/14.4)
SWO............. ..Oientatio n speed (20/320rpm /gear ratio)
SW11-1,2......... .. Orientatio N direction select
SW11=3,4.... ..... .. Oient stop servo rigidity

1 R Orien t in-position range (.09/1.32 degree)
SW13...ciuiivennnn. Orien t position shift (Course 22.5 deg.)
SW14............. ..Oien t position shift (Mdium 1.4 deg.1
SWS5........... .. ..Oien t position shift (Fine .088 deg.)
STL......ooi... .. Rese t

ST2 ... ..Olen t test

PINLL . ........... .. Encode I' power supply (ON +5v)

PIN12 & PIN13.... ..CON C Orient position input |evel select -
SPARE PIN... ..... .. Extr a junper strap

LEDL . ............ .. A C Power phase identification

LED2 . ............ ..Read y condition

LED3............... . CWrotation conmmand
LED4............... . CCW rotation command

LEDS . ............ .. Lo W speed detection (See sws-6,7,8)
LED6 . ....... ..... .. Hg h motor current (110%

LED7 ....... ...... .. Up to Speed (+/-15%)

LED8 . ............ ..Oientatio n approach

LED9 ............... In position orient stop.

LEDIO . ........... .. Belo W zero speed

LEDll.............. Spar €




FR-SE SE-CPU2 Card

1ESET

.AIEN
TEST

Figure 6

RONK I RON2
| ;
© | +5v —_
Phase LED 1| ]
DGA Ready LED 2
. cWw  (FWD) LED 3 |7
[©| Di gital ground cow  (REV) LED4 |[] e CHSO
Speed LED 5 n
Current LED 6 8
CON1I Up to Speed LED 7 {{]
! Approach LED 8 i CHSI
W[[[IIII[]{& sw ' Gear Ratio H In Position  LED 9 |[]
Gear Ratio Zero Speed Lig :‘: L
||”””“ 8 SW 2 Spare L 1
MH - ML Spore Spare U]
WIIID| 8 sw 3 Cear Ratio L
| [ ¢ s~ s
O| ([ sv s Test Ete. [ se=cru? |
SE ] QL
SW1S
. s ®
I Orient Position
, Shift ® Sw 14
STY/ | ® []IU N
- SWi2 SWi3
SWe /r \ swg - O|l®
SWI10 SWIiI In Position Range
CON |2
CON31
CHS3
CH5:1 CHS4
RN
@CHSS e 00
o CHSH
CHS?
CHS8 ® CHS9 SPARE
B pinn ens e CH62 PIN
) CHE0
PINI2 B
] oEfc
CON A CONAA CON CON C
2 BA |
PINI3




Freqrol SE-10 Card

IE)Qefer to Figure 7 for location.(*) Factory set, don't change.

SA . i +5v supply

DGA. . ............ ..Di%ital groun d _
VRLI.(*)............ . Phase current conmand zero adjust
VR2.(*)............ . Phase current command zero adj ust
VRI.(*)............ . Phase current. conmand zero adj ust
VRS.(*)............ +/=10v Reference adj ust é.not used)

VR .............. ..Hig h over-speed |evel adjust

VR? ... L ow over-speed |evel adjust (not used)
VR8.(*).......... ..Converte I' Vol tage gain adjust _
VRI.(*)eienennnnnnn suppl Y Vvoltage peak value gain adjust
VR10..... ..:/A.....ctc 1 Converter offset adjust
VRIl............. ., cre 2 fnverter offset adjust _
VRI2............. .. crc 4 V Phase notor current offset a(y.ust
VRI3 ... ... L, crc 3 U Phase motor current offset adjust
VR4 ...... ....... .. SM 1 speed neter output adj ust

VRIS. .. eeeeuanann., LMl Load neter output adjust
PINL............. .. Max. speed or Over-speed select (A used)
PIN2 ¢ PIN3...... .. CON 1 Digital speed input |evel select
PINA .............. .Breaker trip & overheat-al arm disable
PINS............. .. K W setting (new) OFF 18.5kw or |arger
LED12,13,14,15... ..Driv e alarm indicators {binary output)
LED16.... ........ .. Spare o

LED17 ............ .. Lﬁde r voltage indicator

LEDI8 ............ .. Converte r regeneration indicator

LED19 ............ ..Bas e transistor cut-off indicator
LED20 ............ .. Converte r volta(?e char gi ng

LED1O1 ........... .. Spe ed conmand di spl ay (x2048)
LED102........... .. Spee d command display (x1024)

LED103 - LED108 .. ..Spe ed command display

LEDIO9 ............ .Speed command di spl ay (x8)
LED110........... .. Spee d command display (x4)
LEDLI11............ .Speed conmand di splay (x2)

LED112 . .......... .. Spee d command display (x1)

Spindle Al arns: LED12 LED13 LED14 LED1S

AL8 AL4 AL2 ALl

1. Mbtor Over Heat .. ........................... N

2. Excessive Speed Error.................. ON......

3. Blank..... R e L ON....0 N

4. Breaker Trip............ ... ...... ONeovennnnnnn, '

5. Phase LoSS..evvivverinennneennnn. ON..overnnn. oN

f.- EXternal Emergency...........ce... ON....ON......

7. Over Speed.. .. ................ ON...ON....ON

8. Converter [.OC........... ON. ..o

9. Controller Over Heat....... N .o O N

10. Under voltage.......... veedONLLL e ON:------

11. Over Vol'tage (converter)...ON.......... ON....0 N

12. Inverter 1.OC ............ ON....ON............

13, CPU Fault 1................ ON....ON.......... o N

14, CPU Fault 2................ ON....ON....ON:---..

15, CPU Fault 3................ ON....ON....ON....0 N
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Ceneral Instructuions for Changi ng FR- SE Hi nge

Before exchanging the FR-SE hinge panel please confirm the
fol | ow ng:

(1) Renove the original hinge cover panel and keep it for
later installation on the new hinge. This maintains the
original BN nunber on the spindle drive. The BN number tells
the service engineer the settings. oft he pins, swtches and
the controller's ratings. Refer to Figure 1 if necessary.

Note: Spindle hinge will have either cpul or cpu2, not both.

(2) SE-CPUL Card: Set adjustnments VRl and VR2 the sane as the
original card. Set dipand rot ar% switches SW through swil
the same as the original card. Refer to Fig. 5 for |ocations.

(3) SE-CPU2 Card: Set shorting pins (PINL1 through PIN13) the
same as the original card. Set dipand rotary swi tches swi
t hrough SW5 the sane asthe original card. Refer to Fig. 6.

(4) EPROM s SE-CPUl and se=-cPu2: Verify that nunmbers on the
new EPROM | abel s match the original ROM Newer versions of
software EPROMs wi || have a higher nunber or letter on the
| abel , which is ok. If unsure please call Mtsubishi and .
verify ERPOM versi on level. Please renpve and install the
or||%| nal EPROMs in the new CPU card if the roMl and ROWR
sockets are enpty. Use care in renoving EPROM s and caution
in installi n% EPROM's. Do not install upside down, as this
wi || damage the EPROM Refer to Figure 15 for detail.

(5) SE-10 Card: Set shorting pins (PIN1 through PINS) the
same as the original card. Do not nmake any adjustments ot her
than those specified in the instructions. Refer to Fig.?7.

(6) Optional: Test base driver waveforns' before restoring

full power (cB1OFF). This test should be performed if

out put transistors were damaged and replaced or suspected of

bei ng damaged. Refer also to Testing Qutput Transistors,

\I?\laodffe, and Capacitor. See Procedure for ecki ng Base Driver
vef or ns.

(7) After installing FR=SE hinge panel please readjust the
offsets for the DC current transformers. Refer to Current
Transformer Offset Adj ust ment Procedure.

(8) Confirm full speed range in all gears FW and REV.

(9) Confirm alignment of spindle at orient in machines that
require it for mechanical operations such as ATC. This may
i nvol ve neasuring the stndIe orient position relative to
axis movement as specified by the machine manufacturer.
Confirm orientation in each gear. (Including ATC)



CQurrent Transfornmer O fset Adjustnent Procedure FR-SE

(1) O fsets should be adjusted with zero current. This is
done, by switching cBl breaker orron FR-SE and disablin
the BREAKER TRIP al arnm(*) caused b?/ CB1. Refer to Fig.

or 4 for location of cBl. (Note that up is OFF.)
Note: Conputer Numerical Control (cNc)...oF F
FR-SE Fuses F1, F2, & F3...evvuunnn I N (GOOD)
Machine Main Breaker.........ce.eee o N
Pin 4 (,B) on SE-10 card........... o N (*)
FR-SE Breaker cBl....ccoeevnnen.... oF F

Note(*): It may not be necessary to disable the breaker trip
alarmto conplete currént transformer adjustnents.

Di sabl e cBl breaker trip alarm by inserting junper (FB) on
Pin 4 of SE-IO PCS. This is located on the |1ower right corner
of the PCB and to the right of the TB2 screw termnal. Refer
to lower right corner of Figure 7. ASPARE junper strap can
gsualdly be found on the SE-CPU or SE-10 printed circuit
oards.

(2) Adj ust all bpcrcoffsetsto Ov +/=5mv (Note: +/-10mv iS
acceptable). Refer to bottom of Fig. 7 for location of ad-
justments and check points.

crcl Converter VR10 CH43A to CH2 (aGa) or DGA for Ov.
crc2 I nverter VR11 CHS8 to CH2 {aGga) or DGA for Ov.
CTC3 U Phase INV VR13 CHS6é to CH2 (aGgGAa) or DGA for Ov.

CTC4 V Phase | NV vRri2 CHS7 to CH2 (aga) or bpGA for Ov.

(3) After adjustnent return spindle drive to nornmal settings.

Note: ONC......ii e OFF
FR-SE Fuses Fi, F2, & F3.......... .I N
Machine Main Breaker.........c..... oN
Pin 4 (,B) On SE-10 card........... O FF
FR-SE Breaker CBl................ ..0N

Refer to Figures 17 to 22 (FR-SE Base) for |ocation of fuses.

- 13 -



FR-SE PLC

Qutput is 256 pul ses per revolution
of the motor shaft.

Sensor

_l“ —

Amplified signals C?
PA - CH59 & CH6
PB - CH62 & CH3:

/in16(PB) Val
“«Pin 14(PA) ’
CON2

SE- CPU Card

PCB (Located in motor)

VR] (Offset a)

R3 (O f set

& <] Holder =
2 for ;
$ Sensor
Gap (Gain A) VR2 @ @
Ve Motor Shaft C::j
Decector/ (Gain B) VR4 @ @
Gear PB |°*
PA |°
PGA] - +|5v
(Signal Gound O | = 15v
Load Sid .
oo Noce:

, FWD., Direction
OFi gure 9a (LEDS = CW)

Fi gure 8

FWD.(CCW - LED3 ON

S T

+1.45 - +1. 55v

A Phase

DGA (Signal Gr
or -
AGA

77_

\

B)

Motor Housi ng Connect or
Amplified signals CP
PA - CH60 & CHS
PB - CH57 & CH™

REV.(CW - LED4 ON)

A Phase
\\\\ +1. 3v
VA

t 7/
7 -- 7/ . B
B Phase T' B Phase
-1.45 - ;I.SSV =-0.4v Max. =].7v
~— Shife B ————

Motor Shaft 1800 RPM (130.2 usec/7680Hz.)

Peak val ues shown are 0.2v shi.

Not e: Mot or shaft rotates CCWw on CWor FWD. command.(LED 3)
Figure 98 " Figure 9C
Peak ] Envelope
voles I
' RN Av™
l1.or
Confirmoutput is in
PA 6 PB Peak Qutput Volts envel ope at nmaxi mum
0.5 vs mot or RPM
Mot or Shaft RPM (CW & CCW) -
. ) i 1 { 1 1 | L
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Motor Shaft RPM ~

Figure 10




PLG Adj ust ment Procedure FR-SE

(1) Nor nal I(}/ PLG adj ustnent is not necessary. The PLG shoul d
be adjusted in open loop to prevent the spindle drive from
r espondi n% to PLG signal loss while adjustments are nade.

Caution: 1n open |oop sudden speed changes can cause danmage.

(2) Wth the CNC oFF. setswé-2 OFF ((Open | oop) and press ST1
[gReset) on the SE-CPU card. Refer to Figure s (se-cpul) and
igure 6 (se-cpu2) for |ocation. .

(3)-Turn the CNC ON.  Command the spindle FWD and confirm LED3
CWon the FR-SE is ON If not command REV i nstead.

(4) Caution: Increase and decrease notor speed slowy in open
| oop or danmage nmay occur. Bring the spindle motor up to about
1800 RPM sl owly in the Fwp direction. See note on conmand RPM
vs gear range. Make RPM adjustnents manually if possible.

Note: This should be actual motor shaft RPM in CCW direction.
(Refer to Figure 9a.) | f the machine has gears, the
commanded rpmshoul d be conpensated or else the spindle
motor will be at an RPM greater than 1800 RPM

Exanpl e: %I\/ax. RPM for gear " ange / Max. motor RPM x 1800

4800 repM/ 6000 rpM)x 1800 = 1440 Command RPM

Note: If the CNC has a spindle override be aware ofits
setting. It can also be used to bring the motor speed
up and down slowly.

(5) Adjust vrR's |l ocated on PCB in motor to obtain the wave-
forms in Figure 9B at PA and PB or Pin 14-& 16 of CON2. Refer
to Figure 8 for locations.
VR1: OFfset for A Phase VR3: Ofset for B Phase
VR2: Gain for APhase VR4: Gain for B Phase

(6) Sl ow s&:wdl e to zero speed. Conmand spindle Rev and ver-
ify LED4 s ON | f not conmand FwD.) Bring the spindle
slowly up to about 1800 RPM and confirm that the waveforns
In Fig. 9c are present at PA and Ps». \Wen the notor shaft is
rotating CWthe output could shift up to -0.3v.(-0.4v nMax.)

(7) Slow spindle to zero speed. Set swé=2 ON (Cl osed | oop)
and press ST1 on SE-CPU card. Refer to Fig. 5 or Fig. 6.

(8) 'If the correct output cannot be obtained in (5) & (6) it
may be necessary to adjust the gap between the sensor and the
detection gear. Refer to Fig. 8 and the FR-SE Mi ntenance
Manual . Then repeat adjustnent procedure as necessary.

(9) Check PA and PB out put waveforns a_ﬁ" 0to Max. RPMin FW
and REV to conf-irmthat they are within the envel ope shown in
Figure 10. Specifically Max. RPMin FWD and REV.
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Magnetic Sensor Orient Tinming Chart

Orientation speed

T

Operation speed

v
t
!
i
!
!
t
|
|
[

Mot or Speed N : !
| t ¢ T !
t Approach :“_—"‘ |I
i ! |
Sensor M5 Ms_ i '
. 1
si gnal " | | |
i | t
AR T
| 1 | 1 |
, . ! ! l |
Sensor LS Ls___ ] ! l [
si gnal : I ; :
\ v , !
| 1 | N |
Ori encaci on Conmand OQRC | | A ; 1 \
| I : |
_ I
Speed Arrival UPTS ' : : [
' ! |
SWa=5,6,7 | |
Sl ow Down Timer S! Setting I '
(sof t war e) ' 60-95 ns \
|
Orientation Finish ORAl = ORA2 |
In Position LED?9 =
Magneti c Sensor Mounting Magnetic Sensor Oucput

Direction of |
rotation

At CHS3 the output shoul d be 20v p-p.

+10v to -10v LEDI]1 ON at 8.5v p
81
. 1
. M5 si gnal ] t +5 to +8-
Mount ing plate | e
] Ll
|
-5 to -8v o :
Magnet l {
! :
Det ection sensor \ ¥
’ LS signal {- 1 +5 Co +8v
+ ro
Amplifier . » (/
Output voltage

Fi gure 10A




Magnetic Sensor Adj ust nent Procedure SE-CPUl

Note : If VRl and VR2 are set the sane as the original hinge
when a new hinge is installed, adjustnment is probally not
necessary. Adjustment woul d be necessary if magnet orsensor
Is replaced orthe gap is adjusted.

(1) Refer to FR-SE Muintenance Manual for information on
mounting magnet, sensor, and anplifier. Be sure gap, nagnet,
and sensor positioning neet specifications if the follow ng
adj ustments do not work properly.

Note: Do not attenpt tool change with ATC until- all adjust-
ments are nade and physical alignment is checked.

(2) Record the position ofrotary switch SWO0 (Oientation
speed setting) for |ater use. en set SWO to position 2
(60 rpm) and Set dip switch swe=1to oFF (Orient test). Then
press ST1 (Reset). Refer to Fig. s or Fig. 6 for |oactions.

Note: -Adjustments of magnetic sensor output should be made at
spindl e reM's of 80 RPM or |ess.

(3) Turn vR2 (Sensitivity) fully counter clockw se. Refer to
Fig. sor Fig. 6 for location of adjustments and check point.
Method 1 (Oscilloscope): Press ST2 and adjust vrR2 untill
20 Vp-p is obtained between cus3s and DGA at orient. Note that
the 20 Vp-p waveform occurs only monentarily at orient. Refer
to Figure 10a for waveform Repeat Method 1, as necessary,
increasing VR2 a half division each tinme until 20 Vp-p is
obtained. Ifhunting occurs at orient, see sw4-8 setting.
_ Met hod 2 (LED11): Press ST2 and adjust vR2 slowy clock-'
wi se until LED11 lights then stop inediately. LEDLl lights
only at orient stop the first tine and wll "usually stay on
until the next power up or spindle reset. Press ST2 again to
verify orientation. Increase VR2 setting a half division to
i nsure adequate signal anplitude. Power ‘offr,then ON or reset
spindle and press ST2 to verify orient.

(4) Caution: Adjust vrRl (Position shift) as necessary to
avoid any nechanical interference. This may involve ‘neasuring
the spindle position relative to axis moveirent as specified
by the nmachine manufacturer.

Exanpl e: At ATC, tool changer claw nust align with spindle or
danage nmay occur when tools are changed.

2. Set swé-1 to ON and press STl (Reset) to return the spind-
le controller to normal. Refer to Fig. or Fig. 6 for |oca-
tion of swtches.

(5) After adjustnent return swio to oriii nal position in step

- 17 -



FR- SE Base Driver WWaveforns

Converter Base Wveform (60 Hz.)

| nverter

+2v

ov I

je—11.56 msec =———3>{ 5.| msec j=

OFF

-301

OFF

The converter waveformis visible only when the converter is enabl ed.

L& 18 shoul d be ON. Voltages may vary,

Positive range: +1.8v to +2.2v

Negative range: =2.7v to =3.5v

Base Vaveform (2800 Hr.) /-See Note 1.
+2v < oN
OV pum  abmgs §efupuy - powged puged Pugey - —m vk cougug befugs | Gueey pugad g by g o oy TI-
-3.1v )
1
| 31 . 3 6 msec >

The above waveform i s actually changi ng betvecn the bottom two wavef or ns.

AtlowRPM's the speed atwhi ch the waveforms change slows and is visible.

Vol tage range:

+2v

-

. _/_-_See Note 1.

. Positive: +1.8v coO
=30 = 35 usec. Ncgacive: =2.7v to =3,5v

Ov"-'l' ---------- - T —— -

Note 1. Waveforns shown are with PIN5S OFF (18

kv Drive or Larger). When PINS is ON

15 kv Drive or smaller) these vavefo
d £

=3.1v ¢~ -
\~See Note L.

+2.,2v ON

ON

onN

Qv ™ == — == o o o o o - —i———-————-———-——————‘—

Note : \WAveforns on the P side can not

> &~ 60 = 70 usec.

OF?

same time. They do not share a common.

the vol tages on one transistor toanother.

It

be seen on the oscilloscope at the

may be helpful to compare
Hint: Conpare P side to

P side transistors and N side to N side transistors.

Figure 11



Procedure for Checking Base Driver \Waveforns FR-SE

This procedure should be used if output transistors were

damaged and replaced or output transistors are suspected of
" being damaged.

(1) Before restoring power to the nachine switch cBlL CEE
This prevents power from bei'ng applied to the output tran-
sistors. Disable breaker trip alarmby inserting junper (FB)
on Pin 4 of SE-10 Card. This is located on the lower right
corner of the card and to the right of the TB2 screw term
inal. Refer to lower right corner of Figure 7. ASPARE junper
strap can usually be found on the SE-CPU or SE-10 Cards.

(2) Set dip switch swé-2 (Open |oop) OFF and press ST1
(Reset) on the SE-10 Card. Refer to Figure 7.

(3) Regeneration Transistor Check: (Converter

1. Connect a shert junper wre between and the cath-
%de (top) side of pi2 in mddle of SE-10 Card. See
igure

2. Power CNC ON. Confirm LED18 on SE-10 Card is ON LEDI18
lights with converter regeneration. _

. Command the spindle FwD or REV (MJ 3 orMo4). Verif
that LED2 and LED3 or LED4A on the SE-CPU Card are ON
4, Check the waveforms at the follow ng check points wth
an ungrounded éISO| ated) oscilloscope. See Figure 11
for voltage and duty cycle specifications. Refer to

Figure 7 for |locations of cHPoint and resistor.

L)

CHS0 to right side R146 CH53 to right side. R155
CH51 to right side R149 CHS4 tOo " v "
CH2 to right side R152 CHS5 to " " "

Note: Leads of the resistors nmay have coating. Renove coating
I f necessary before making neasurenents.

5. Power ONC OFF. . .
*6. Rermove the short junmper wire from DG and Dl12.

(4) Generation Transistor Check: (Inverter)

1. Power CNC ON. Verify LED2 is ON .
2. Command FwD or REV. Verify LED3 or LED4 is ON
3. Input a speed command of about 1/10 of top speed.
4, Check the waveforns at the follow ng check points wth
an ungrounded oscilloscope. See to Figure 11 for wave-
forms.  Refer to Figure 7forl| ocation of CH Point.
. CH4 to right side R128 CHA7 to right side R137
V ¥cH4s to left side R131 CH48 to " " "
© YCH46 to left side RL34 CH49 to " "

(s) Power CNC OFF and return spindle controller to normal.
PINA OFF, swé-2 ON, and press sti. If_check OK, turn csl1 ON
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Maxi mum Speed Adjustnment FR-SE

Note: Overspeed alarm may be caused by m ssadjustment.

(1) Set piN1 (on SE-10O card), swé-7, and sw7-4 on the SE-CPU
card according to the follow ng information. For other
capacity/rpmsettings (sw7-5,6,7,8) refer to Swmtch Setting
Sheet wth the machine. Refer to Figure sor6 for SE-CPU and
Figure 7 for SE-10 PCB | ayout.

Note: Mtor base speed, top speed, and Kw capacity can be
found on the notor nane plate.

Standard Mbtor:

Base Speed........ 1150/1500 1150/1500 1150/1500 1150/1500
SW7=4............. ON/ OFF O\ OFF O\ OFF Qv OFF
Tor Speed......... 3450/4500 4600/6000 6000/8000 8000/10000
PILL........... B/B A/A A A&B A&B/ A&B

T OWE=T it ON OFF OFF OFF
New SE-10 PCB..... VR6 VR6 VR6 VR6
dd SE-10 PCB..... VR7 VR6 VR6 VR6

Note: On old seE-Ic 2cB set VR7 to S (Mddle of rotation) if
A&B is specified for PIN1 above. In step 2 adjust VR/
in place of VR6 were specified in the above table. VR7
is no longer used on new SE-10 Cards.

(2) SET swe-6to OFF and press STl (Reset) on the SE-CPU PCB.
Adj ust VR6 ful%cl ockw se and then counterclockw se to
obtain 10v at 4 to DGA.Refer to Figure 7 for |ocation of
adj ustment and check point.

Al ternate Method: This nmethod has | ow accuracy and shoul d
only be used for rough adjustnent. For EPROM versions 480-F/
490-C and later. Adjust VR6 fuII\é cl ockwi se and then turn it
slowy counter-clockwi se until LED17 lights. LED17 |ights
when voltage at CH3 to DGA is 9.8 to 9.9v.

(3) The speed neter should be reading max RPM at this tine.
Adj ust VvR14 to set Maximum speed rea mg on the speed neter.
| f" fixed output is used orencoder, VR14 will have no effect
on the neter reading or display. Refer to Meter Qutput

Adj ust ment Procedure for more i'nfornation.

(4) Return swé=6 to the ON position and press STl (Reset) on
the spindle drive to return it to nornmal operation. Confirm
switches and pins (PIN1, swé-7, and sw7-4,5,6,7,8) are set
according to the Swmitch Setting Sheet for the spindle con-
troler on that machine. If not correct, record setting
difference and repeat adjustnent procedure.



Meter Qutput Adjustnent FR-SE

(1) These adjustenments, if used, should be made under nornal
operating conditions for the spindle. (cNC ready)

(2) Some machi nes use the fixed voltage outputs for which
there is normally no adjustment on the spindle drive. §See
step 3.) Qutputs are available from CONL and/or TB2. Refer to
CON1/TB2 connection table bel ow

Note: some machi nes used the encoder feedback for spindle rpm
display and the spindle speed neter output is not used
by the CNC

coNl/TB2 Connecti ons:

CON1-1 /LMO. . ..Fixed Load Meter Qutput 3v/10v/120% (See Ot €)
CON1-2 /sMO. . ..Fixed Speed Meter Qutput 10v/MAX RPM (CH34)
CON1-18/OM..... Common ( G ound)

CON1-49/LM1. . ..Adjustable Load Meter CQutput VR15S
CON1-50/SM1....Adjustabl e Speed Meter output vR14

Note: LMO and SmO are voltage outputs, with current l[imted
by 220 ohms. 1M1 and SM1 are 1 nm. current outputs,
W th adjustment range of approximately .6 to 1.5 ma.

Note: Sone adjustenment nmay still be necessary on the machine
or CNC side even when fixed voltage outputs are used.

(3) CNC ON and READY (LED2 on SE-CPU oN). set Dip Switch 6-6

Meter calibration) orFand press ST1 %Reset on SE-CPU card.
efer to left center of Fig. 5 for CPUL and Fig. 6 for cpu2.
OPTIONAL: Verify LMOis 3v or 1ov and SMO is 10v when discon-
nected. If fixed outputs are incorrect refer to the follow ng
note and Maxi num Speed Adjustnent Procedure.

Note: If the Sg&aed meter output is incorrect, check cH34 for
10v to DGA. If CH34 is high or low, refer to Maximum
Speed Adjustnent Procedure. M sadjustment can cause ov-
er speed alarm Load meter output can be set for 3v/iov
by dip swtch sw7-=3. ON is 10v/120% and OFF is 3v/120%.

(4) The Load neter should read 120% and Speed meter, i f used,
shoul d read Maxi mum RPM.This is usually full scale on the
external panel neter/s. Adg]ust VR1S and VR14 respectively if
LM1 and sMl are used for the correct meterreading. Refer to
bottomright ofFig. 7 for adjustnent.|ocation.

Note: Qutputs may come from CONL instead of TB2.
5) After adjustment is conplete, set swé-6 ON and press STl

(
(Reset) on 'SE-CPU or power CNC orriontO reset if cCncpro-
vides a reset signal to the Spindle Drive. (Nornal)
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FR-SE Converter Qutput Firing Sequence -

S e + o P |
\, T
TP RP SP
R4 [ e 4
T<L- T =Fv 54 B
60 HZ Input T4 *
a > A b‘
R N
TRR TRS
é‘é l’gc Phase (R)? 90° 270°  360° B
Pin g +R | /e, _1-———10 67 ms——FWM'I__ Di ode
T v 1 Conduct ic
+Sv i ' :
Pin 2 -T _Ov b W : IWML Shaded a:
: : ; e B : : Transisr
1 ‘4 : f]f * ' Firi ng
Pin 10 +s 7 IR é:rzw | ! [V
P! ‘ ' I
. ] 1/ ] ]
Pin 4 R 20011 L W ' ' [V
T .
L ' SRR : -
t 77
Pin 12 +T M ! | z M
L ! :
rin 6 -s ___ [ VA8 V77
: ‘ 230> ~he— 130°—+ )
The foll owi ng wavet! forms Can be seen at decelorwith the converter enabl ed.
RP +15¢ :
ON > OFF -
CH23 I TRR- |
ov ! 35° R phase
TN ]
CHPS : -5.1 msHe—— ||1.56 ms TRT- 6
! 215°1 phase
SP ' o
| | 10° >t 250°
CH26 _J \ TRS- 3
‘. 35°%s phase
RN | Max. ON time 5.35 ms
CH27 | at 60 Hz. TRR-2
| ! -
. | 215°R phase
TP : Range: 4.9 Co 5.3 1’
CH24 , 105" co 115" TRT-5
! 35°T  phase
SN "
' 215°S phase

The above check points can be seen ac the sanme tine using AGA or DGA.

Fi gure 12



FR-SE | nverter \Waveforns

' 360 usec. (2800 Hz.)

+10v

A PINS OFF (Zero RPM 20v.p=-p
B: PINS OFF (I\/BX. RPM) 5v p-p
PINS OFF = 2.5 x CHI0O PIN5 ON

C. PIN5S ON (Zero RPM) 8v p-p
Db PIN5 ON (Max. RPM 2v p-p N T
CH12: 2800 Hr. 8vp-p ll !
-10v Vo i
In openloop CH10 is max. ! ¢

+5v .
U CHIl 45-60 | | 50-70
V CR1I3 usec. (i it i usec. |
WCHi4 Oovld ! !
+15v
UP CHIS OFF OFF
VP CHL6
WP CH17
ON
OV b’
+15v
UN CHIS8 OFF
VN CH19
WN CH20
ON
ov ON

The wavef orns shown are with PINS OFF (1BKw drive or larger). Wen PIN5 is on
these waveforns may saturate and vary fromfull on to full off. (openloon)

Exanpl e wavef orms showing 26 usec. interlock for output transistors.

+Sv

CHI '
l Ov L—— )

f

+15v - 1 —
| |
CHIS -—: «— 26 usec. [
I
Ov—" ! !
+15v ] |
| |
CH18 ‘ 26 usec. : -
ov | o

Note: Tines and voltages may vary with differrent drives.

Figure 13
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CHIO
T.A.W.
Ref.

CH8

W Ref.'\\\

cur [/
U Ref.

CHé

V Ref. N

N

FR-SE I nverter \Waveforns

~_~
//\

N

H

V

Does not show current feedback or complete error signals. Voltages and timming

may be differrent.

+|5v

CHI!I
U Phase

ov

+|5v

CHI3
V Phase

ov

i

k< +

+15v

CHI14
W Phase

Ov -

+

+ + <+ + 0

Figure 14

Conditions: TAWs 2800 Hz., Mocor frequency approx. 1.55 Hz, 4670 -



Adj ustment of Converter Enable Crcuit FR-SE

Note: |f vrg and vrS are misadjusted the converter will not
turn off (LED 18 ON) or the converter will not turn on quick
enough and cause danmage to output transistors or capacitors.

(1) The drive should be in ready condition only. Verify LED19
and LED20 are ON and LED18 is OFF. The condition ofconverter
enabl ed indicator (LED18) and base transistor cutoff indicat-
or (LED19) may be incorrect if vr8 & VRS are m sadj ust ed.

(2) The basic adjustnment involves adjusting vrRg &« VR tOo
obtai n equal positive andnegative voltages at CH42 and cH{3.
Repeat adjustment until equal. Refer to Figure 7 for |ocation
of check points and adjustnents. Use the following table as a
guide for approximate voltages that should be obtained.

P-N DC CH42 P-N (cH43 Line Approx. VAC
Vol t age VRS VR9 | nput at cBl
272V +6.80 Voeueunnn. -6.80v....... .. 192 v
274v. . ... ... .. +6.85V. ..o -6.85V......... 194 V
276V, i i i i +6.90V..ccieen. -6.90V..ccv.... 195 V
278v. ... ... ... +6.95V..iceeeeon “6.95vV......... 197 Vv
280V. . it e e +7.00 ceeMeeeo=7.00v....... .. 198 v
2B2V. .. ... +7.05v..eeeenen -7.05V...eee.... 199 V
284v... ... .. +7.10 Veeevenon.. -7.10v....... .. 201 V
286V... i e, +7.15 V.ieeeeeeos -7.15v....... .. 202V
288v. ... +7.20v......... -7.20V.eeeein.. 204 V
290V...oien.... +7 .25V -7.25%V.ceennnn. 205 V
292v. ... ..., +7.30 V.ooeeennoo -7.30V.eeeeennn. 206 V
294v +7.35v.. ..., «7.35V..iiinnns 208 V
296v. .. ... +7.40 MN....... -7.40v....... .. 209 v
298v. ... . ... +7.45 V......... -7.45v......... 211 V
300v..ieiin . +7.50 Voo eeeann - 750V 212 V
302V. i ie i, +7.55 Veeeeooeooe =7.855v....... .. 214 V
304V. .t e i e +7.60 V.eueeeenon. -7.60v..cccvnn.. 215 Vv
306v......... .. +7.65V.ieeenn 7. 65V.eieaennnn 216 V
308V.e e e innnnna +7.70V..eennnnn «7. 70V, 218 V
310v......... .. +7.75W e e iennnn 7.5V, 219 V
312v. ... +7.80 V......... -7.80v 221V
314v. . e i i, +7.85 V... -7.85%..ue.n... 222 V
316v......... e et7.90V.ieen.n “7.90V..euee.. 223 V
318v...ccen.... +7.95 V... ....... “7.95V.ceeee... 225 v
320V.e i innnne +8.00V..ccecenn -8.00V.e..eeennn 226 V
322v. .. +8.15Vieeeeaenn “8.15V.eieaeonn 228 V
324Vv.. ..., +8.10 Veeeeeanane -8.10v......... 229 V
226v......... .. +8.15v......... -8.15v......... 230 V
32BV.e.iiinnnnn +8.20 V.ieeeeeane -8.20v....... .. 232 V
330v.. . iie ... +8.25v... . c0n. -8.25v... ... 233 V
332v.. . i ia.. +8.30 V.o -8.30v....... .. 235 Vv
334v.. i i ... +8.35V...ccu.. -8.35%v......... 236 V

Note: This table is based on DC output of 400v generating 1ov
at CH42 and an AC input of 200v producing -7.07-v at CH43.
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EPROM Locati on

=

s | 1
F : ROM | |
a I
X 2 1 !
Mounting F : ROV :
- 1
Screws 4 ! -
. ! !
> » | 4 |
L Nameplate SE-CPU Card (p.C.B.)
Front Panel
EPROM | nsertion
Improner | nsertion: EPROM
Tilting —= 3 SHHHEHIHHE
(NOt full y i nsert ed) T L L T Socket

\—- Printed Circuit Board (P.C.B.) ~

Bent Pins:
Pin bent outside _
of she socket.
- o Socket
Not ch or Det - -
e H™~—Epron
P.C.B. Qutline p— '

Version Label
Pin bent inside of the socket. ~

Pin 1

Details Of the Nameplate:

FR-SE- = K- T Type

==

TYPE _
BN4O 1U 22700 «t— Parts List BN nunber

- =-= —_— .

SERIAL _,—J __x -] ""#
Serial nunber-—J \ Check nunber -

Manuf act uring date

Figure 15



| nstructions for Changing FR-SE EPROM

(1? Pl ease nmake sure that all power sources are turned off
bef ore changi ng EPROM Because cBl in the spindle drive does
not remove power from the circuit boards it is necessary to
turn off the machine nmain breaker.

(2) Note the position of the name plate and the |ocations of
the EPROMs in Figure 15. The SE-CPU card is located just be-
hind the front panel. Two EPROM s (ROM1 & ROM2) are | ocated
on the upper left side of the CPU card.

(3) Remove the EPROM very carefullg with a ROM pul l er. Be
sure not to bend the pins on the EPROM The EP can be
removed by prying very carefully on the corners between the
EPROM and the socket with a small flat screw driver. Do not
pry against or damage the printed circuit board.

(4) Confirmthe version on the EproM | abel and note nunber
for proper socket location. Exanple: A in ROVl socket.

(5) Locate notch or dot on EPROM and align that end of the
EPROM with the notch on the printed circuit board outline.
Refer_to Figure 15 for detail. Carefully start all pins of
the EPROM in the socket. Then apply firm pressure to seat the
EPROM in the socket. Support the printed circuit board so
that excessive bending does not occur. In the case of a new
EPROM it rra?; be necessary to bend all of the pins at right
angles to the EPROM case bhefore attenpting insertion.

(6) Make sure all of the pins on the EPROM are properly in-
serted in the socket. Inspect for tilting of the EP and
gl tns. Ibent under the EPROM or bent out. Refer to Figure 15 for
etail .

(7) Please record the machine serial number, the new EPROM

version from the label, and the information form the spindle
drive nameplate. Please return this information and the old
EPROM's to M tsubishi.

(|8)tRefer to Figure 15 for location and details of the name-
pl ate.

Machi ne Serial Nunber ...
SRII ndle Drive Type... ...
BN Number............ ...
SE Serial MNumber..... ...
Manufacturing Date... ..

Check MNunber......... .. :
EPROM Version........ ...
Note: Al ways keep the original hinge cover panel wth the
machi ne. Is keeps the above information correct for that

machine which is necessary for proper servicing of the drive.
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FR- SE Base Layout.

"Note: Layout nmy differ on
differrent size drives.
Larger drives will have_
3 di odes and connections
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| N\VERTER TRANS:
TRU, TRV, 6 TR
To CONNO: ~

Red. . ..Emitte:
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ci-1 [ (=)ol

ci-2 [ (=)ol o
Tr ansi st or
Package
B2 E2 EI B
| N N
\\\ 1l [l
Ci=3 (=) F\
Oci
Ok2
If D1, D2, 6 D3 are
used, connection Co Oeica.
M) ® ) capacico_rs a-nd tran-
u ) v sistors is different.
CON 103:
CTC inputs -

Breaker trip
Thermal i nput
Phase sanpl e

(Polarity)
CONVERTER TRANSI STORS
TRR, TRS, & TRT
To coni02:
RI S1 Ti

Rel ays
Contactor
P-N sanple -
Awmp) \ X
O U
OFF R3 53 % CT3 || CTs
= ] \\
MCI
ON
B3
Xl x2 x3 RS2 T2 U v w o
I ncoming AC To AC Spindle h
Mot or

Power

Figure 16



Testing Qutput Transistors, Diode, and Capacitors FR-SE

This is a basic resistance test designed to pinpoint defect-
Ive conponents with mninmal connection removal.. It wll in-
dicate a shorted diode or output transistor. The normal neter
reading obtained will vary with neter type and transistor
type or lot. Refer to Figure 16 for location of conponents
and check points in the foll ow ng procedures.

(1) Turn machine main breaker OFF. Switch spindl e ce1 OFF as
an additional precaution. Up is OFF. |t is located on the
bottom [eft of the spindle controller.

(2) Disconnect notor leads fromU,V, and W Located on the
bottom right of the spindle controller.

(3) Capacitor Check (c1): Locate large blue capacitors with
shorting bars connecting them in parallel. Check the condi-
tion cf the sight glass on the top of each capacitor. If it
IS darradged or bl own the capacitor is bad and needs to be
repl aced. Be sure O is discharged before renoval.

(4) Converter Section: Locate (p) and (N) on C. Locate R3,
S3, and T3 on contactor Mcl. Refer to Figure 16. Discharge C
through a 100 ohm 1ow resistor across (P)&(N) or wait until
zero volts is neasured across (P)&(N). This is approximtely
one mnute. |n the followng tests if a reading of SO ohns or
less is obtained a diode or transistor is bad. Use an ohm
meter to check the resistance between the follow ng points.

Test Poi nt Bad Device Test Poi nt Bad Device
Pto R3...... TRR Or D1 Nto RrR3. .. . .. TRR OF Dl
Pto s3......TRS or D1(D2) Nto S3. .. . .. TRS or D1(D2)
Pto T3......TRT or D1(D3) Nto T3. . . . .. TRT or D1(D3)

(5) Inverter Section: Locate (P) and (N), on C. Locate UV,
and Won TB3 notor termnal. Refer to Figure 16. Dlscharco;e
G, see step 5. In the following tests if a reading of 5
ohms or less is obtained a transistor is bad. Use an ohmeter
to check the resistance between the follow ng points.

Test Poi nt Bad Device Test Poi nt Bad Device
Ptou....... TR U Nto Ue...... TRU
Ptov..... .. T V Nto Veeeuoano TRV
Ptow....... TR W Nto W..... . TRW

(6) After changing transistors please check base driver wave-
forms. See Procedure for Checking Base Driver Waveforns.
Return all connections and breakers to nornal.

Note: Qutput transistor have an internal diode connected be-
tween C & E. Renoving CONLO1 and CON102 isolates output tran-
sistors from drivers on the SE-10 card. Removing R4, S4, & T4
isolates converter diodes from converter transistors.
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FR-SE 15Kw Base
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FR-SEMain Power Crcuit
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FR-SE Converter

D} or(DI,D2,D3) C2 or(RC2)
&+ - d Or (TRR-1,2,3)or (TRS-1,2,3) or (TRT-1,2,3) > p
? L4
| ! | TRB- | TRS-} TRT-1
| l 1
| | t 00
| W 31 51
C2 1 c 3 C ___.__15 | ~—
|Z§ Z§ ZS: | : | | | n
| | AR T (AT [k | e )
[}
| AT SRS IR Lo :
' ) T 1! | I ' ' o
o POV 5 [ | [ ! l -
I VW i I i .
| |
: : | : : : [ . : RO-1 or
R2 | (RO-2)
> VYV L 1| 1 o
I l | | I | | ' Cl-I
I | =3 I : | i | | I-CI-Z or
= T | | | Cc1-3,4,5)
N LAAA__T4 . | . | | '
I l ! | ! | | |
| \' ' ' | l | | .
| | | | | |
Y N S L
VANRRVANRRVAY HEE ! o
9 . un B
' [ =4 y-1=J y-J1-4 ..
b - _ — ’
A
BAB N
) . N
15 TR2¢-E"[[[}}} (57 TRaC-E]||||23A TREC-E 1045 P
1158 TR2c-B 198 TR4c-B || |X23B TREC-B A 1B CTI 14
dia TRIC-E 5SA TR3C-E \ ¢?A TRSC-E A 1A CTI2-)
AMB TRICB 5B TRIC-B 913 TR5C-B A 138 COM-2
4 . A3AB TRIC-PR  AJAB TR3C-PS A |JAB TRSC-PT  13A P15-1
igure 17AB TR2C-R4 2 |AB TR4C~ -
4C-S4  21ABTR6C-T4 (CON 109
(CON 102) (CON102) (CON 102)



Figure 27
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FR-SE Control Block Diagramm
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CHAPTER 1 GENERAL
1.1 OBJECTI VES OF MANUAL
The FR-SE series of AC spindle drive units are energy-conserving
DDC i nverters which have been devel oped to drive nachine tool
spindles. They operate stably over, a w de speed range with a
hi gh response and yet with |ow vibration and noise |evels and
their braking energy is regenerated in the AC power supply.
Thi s manual describes the maintenance procedures for such units
and it centers on regular inspections and troubl eshooti ng.
1.2 SAFETY MEASURES AND NAI NTENANCE PERSONNEL
Li sted bel ow are the checkpoints which should be strictly adhered
to during maintenance and adjustments in order to assure safety.
o Control units should be started up, maintained and inspected
by qualified electricians. It is dangerous for non-
qualified personnel to touch these units.
o Wien handling a "live" control unit, renove all rings,
wat ches, tie-pins and other nmetallic objects from your
per son.
o FElectric shocks sustained fromthe units can result in
deat h.
Regardl ess of whether or not the power supply is grounded,
high voltages are supplied to various locations in the unit
and so particular care should- be taken in the selection and
use of the test equipnent.
Wien attaching the test equipnent to the item under test,
the test personnel should take care not to touch any units

winich are grounded. Generally speaking, the chassis of the



test instruments nust not be grounded for testing. con-
sequently, high voltages may pass between ground and the
chassis of a test instrument during testing and so particu-
lar care shoul d be taken when operating the units while

adj usting or repairing them

o Do notwearloose apparel which nay be caught up by rotating
obj ects when approachingadrive unit which is operating.

o Do notrenoveor replace anyofthe circuit boards whil e
power is being suppliedtothe drive units or while they are
operating. Failure to heed this caution may result in
damage.

c Do not touch the controller inmediately after thepower has
been switched off. Proceed to maintain and inspect after
checki ng that power lamp LED20 (SE-101 card) has gone
of f. (Wait at least 3 mnutes.)

1.3 STORAGE

Wien equipnment is not to be installed or used inmmediately, store
It away in a clean anddry environment at a suitable tenperature
and take care not to allow danp or vapor to enter inside the
control units. Any damp, vapor or dust finding its way inside
the equipnent invites deterioration in the i nsul ati on. When
suspending operation of the equipnment for a long or short period
of tine, take care to namintain the sane environnent as that
effective during operation. Depending on the conditions, a

heater may prove useful.



CHAPTER 2 SPECI FI CATI ONS
2.7 AC SPI NDLE MOTORS
(1) Standard specifications
Cont.l nuous
rating (EW) 3.7 55 7.5 L1 ‘ 15 185
Output | 30-minute r Ew
Dower | Tating _EW) 5.5 7.5 L1 15 185 22
50k D) (KW) 5.5 75 L1 15 | 185 22
Base speed [ RPM) 1500 1500
Speed Max i m
epeed “RPM 8000 6000 4500
pe (Note 1}
Frame number . Al1l2 Bl 12 B132 C132 Al60
Contiauous rated rim) 2.4 357 407 7.15 974 | 120
G D? (Kgm2J| 0.08 0.10 0.17 0.2 1 0.27 0.55
Wweight C(KgY 60 70 100 110 130 175
e
b dial
&Jsla%ua le radia (Kg). 150 200 300
Cooling fan (w) 35 1 00
Vibratiorn vs vio
Noise { db XA) 75 80
Installation Output shaft is horizontal or vertically downward.
Allowable overload ‘1 minute at 1202 of 30-minute rated output.
Ambient .
temperature (el ‘ 0-40
Insulation class F
Color of paint Munsell 527G 246,021
Accessories Pulse generator, overheating detector
Cogrgoller tvne. 55K | 75K | 11K | 15K | 185K| 22K
Power capacity (EKVa) ! 9 ‘ 12 17 23 28 33
I

Fower supply and power

line frequency {(Note 2):

200-200~230V=10%,50/60Hz2=239%

Note 1:

above; this is calculated by:

Rated output x

Note 2:

uso00

A reduced output is obtained for speeds

voltages not listed her e.

rotational speed

of 4500

rom and

A power transformer should be provided for- use at all




(2) Semi-standard specifications

Use the 1150 rpm base given below if it isnot possible to
provi de a high reduction gear ratio in the gear system.
£3R%aRYOY [ RW) 2.2 3.7 5.3 75 te | s ] ouss |
Qrorpe FOTRIGUSe - CRW) 37 5.3 15|ty Ls 185 | 22
503 ED rating{EW) | 3.7 | 5.5 | 7.5 |11 |15 | 18.5 |22 |
Base speed [ RPM) 1150
Speed
Maximum speed (RPM ) 8000 6000 1600
(Note 3) ] |

r Frame number All2|Bl1L2 B132 C132] 1160 ’BLSO
Continuous rated = -
torque ((Kgm] 186 313| 466 635| 932| 12.7|15"

[ oo Ckems) | 008] o010 | 07| o021 | 027] oss | o069
We tght (k) | 60 | 70 [100 Jiro |i30 |i7s 200
:}‘lol:zuable radial EKSJ 150 200 | | 300
Cooling far rw) '35 100
Vibration Vs vio
Noise (db) (a) 75 80
Installation {Output shaft is horizontal or vertically downward. l
Allowable overload l v minute at 120% of 30-minute rated output. l
Ambient. . -
temnperature EC] | o 4 0 I
Insulation I class F l
Color of palnz \ Hun:ell 52 7G 24 6 / 0.2 1 l
Accessories Pulsegenerat or, overheating detector

| |
CFR-SE<2ne 37K | 55K 7‘552!11&!'155: Ls.sxlzzx:
|
Power capacity [ KVa) 6 9 ! 13 | 17 ’ 23 ' 28 ! 33

Power supply and power
line frequency (Note &)

200/200~230V+=10%,50/60Hz==3%

Not e 3: Areduced out put
and above:
Rat ed out put
Note 4:

vol tages not

[isted here

this is calculated by:
450
X Totational speed

A power transformer should be provided for use at

-4

is obtained for speeds of 3450 rpm.

al |



2.2 AC SPI NDLE CONTROLLERS

(1) Spedifications

Type
FR-SE~2- 5.5k | 7.5k [ 11k | 15k | 18.5k | 22K
50% Output 5.5 7.5 11 15 18.5 22
ED power (KW)
out put
Power 9 12 17 23 28 33
capacity (Kva)
Véi ght Open type unit 25 30 39 I 48
(kg ) Cl osed type unit 30 36 45 56
Total heat generation (W)
(Note 2) 340 | 400 | 490 | sso| 700 810

Main Circuitry ststen

ITr ansi storized sinusoidal wave pwM inverter

Control syvstem

Vector control, digital closed [oop control

speed feedback Vi th pul se generator

Braki ng system

Power regener ative braking

Speed control range

35 - 10000 RPM

Speed fluctuation rate

Max. 0.2% of maxi mum speed
(at 10=100% load f | uct uati onl

Speed commands

Digital commands: binary 12-bit or BCD 2-

digits (Note 1) Anal og comands: +10vV nax.

(approx. 10 kilohms i nput i npedance)

Anpi ent
temperature/humidity

-5 = 55°C/45 - 85%

No noxl ous gases or dust (environnmental re-

At nosphere sistancc performance conforns to JEM1103
gr ade C) .

Vi bration Max. 0.5G

Standards conf ormed to | EC

Cool i ng

Air cooling with fan

Note 1: Sel ection between the binary 12«bit and BCD 2-digit formats
' is enabled by the internal DIP switches and that between the
digital and anal og commands i S enabl ed by external inputs.

Note 2: This is the total

amount of heat generated at the continuous

rating. In the case of the enclosed type unit, the anount
of heat generated outside the panel is approxi mtely equiva-
lent to (total heat generation - 120) x 0.7 'w'),




Name Punction Description
OVER HEAT Overload When an overload oceours Or whenthe
(MOTOR) protection blower motor stops And the notor ite
self overheats, the base anp. 1iscut
off And the maincircuitry contactor
is set OFF.
EXCESSIVE Excessive When the error between the command
SPEED ERROR speed error speed And cUrrent speed becones exces=
ssve, the base amp.is cut off and the
main circuitsy contactor is set CSFT.
BREAKER TRIP Shore~circuit/ when A high current flows t 0 the main
grounding circuitry, the base amp. is cut off
protection and the main Clrcuitry contactoris
sat OFPF.
PHASE LOSS Phase loss The main Circuitry contactor is set
protection orr.
EXTERNAL External Aft er the emergency stop signal has
EMERGENCY emargency bee.. received from the external source
stop and the motor has stopped b regenera-
tive braking, the base Anp. is cut off
and the main circuitry contactor is
set OFF.
OVER SPEED Over speed When the speed ® xc*eds*|| Sr of the
protection maximus spud, the base amp. i S cut
off end main circuitry contactor 1is
set OFF.
IOC TRIP Instantanecus when an over current flows to the con-
(CONVERTER) over current verter, the base amp. 1s cut off and
protection the main circuitry contactor is set
OF?.
OVER HEAT Main circuitry wWhen the ambient temperature is abnomal
(CONTROLLER) overload Or when an overload occurs oc when t he
. : aic-cooling tan stops and themain
protection Air circuitry elenents over heat, the base
cul:-o!f_ amp. 1s cut off gnd the main gircuitry
protection con tactoris set OFF.
UNDER Main power when the supply veltage drops, t he
VOLTAGE supply drop base anp. is cut off and the main car-
protectron cuitry contactor 1s set OFF.
OVER Main circuatry When An over voltage occurs with re=-
(VOLTAGE over voltage generation of the main circuitry's
REGENERATION) protection capacitor voltage, the base amp.is
cut off and the main circuitry con-
tactor is set OFF.
I0C TRIP Instantaneocus when an over current flows to the un-
(INVERTER) over current verter, the base amp. is cue off and
protection the main circuitry contactor s set
OFF.
Note :

Wien any of these protectron functions excepc the external emergency
sStop Signal .s activated, the base Anp.
converter)is cut of f

(the Lnverter And regenerative
the main circuitryconcaceor:s set OFF and
the notor stops by free-running.



(3) AUXILIARY FUNCTIONS

Function Application Details oucpuc
Load weter Load meter Connect a single-deflection DC 1lmA meter;
signal connections full-rule and 3V or 10V/120% load outputs
under a 120% (100-120% @ dfuitablt) art obtained,
Speed meter Spttd meter Connect a single-deflection DC lmA meter;
signal connections full-scale end 10V/maximum speed outputs ac
maximwm speed aft obtained.
Zero speed Mach ine An ON~-setting contact signal is obtained at Contact/open
signl inctrlock less than . motor speed of SO rpm or 25 rpm. emitter
Up co spttd Answer back Obtained is a signal which e ctuats cht outut Open emitter
signal to NC transistors at within +/- 1S% of the set spttd.
Load detec~ Cutctr Obtained is a signal which actuates the oucpuc Open emitter
tion signal intrusion transistors above aeurrent value (110% oucpuc)
prevention near the current limit value (120% oucpuc).
Overried Overriede with | Variable range: 50=120%
automatic Released by coneroller terminal signal DEF off.
operation
Orientation Orientation Single point pesitioning possible for magnetic Contact/open
(optional sensor system, multiple-point positioning emitter
function) possible for encoder system.
Scarted by oriencation start signals (ORCl,
ORC2) ; oriencation finish signal is oucpur
upon completion.
Torque Gear shift, Wich gear shifting, etc., the corqut limita- Open emitter
limication ete. tionis temporarily reduced and t he spindle
motor is operated. .
During torque limitation,
signal for output transistor continuity..
Speed Obtained is a signal which activatesche oucpuc | Optn emitter
detection transistors with a motor speed absolute value
signal of less than the prescribed detection level.

Speed detection value ranges from 2% to $8% in
8\ steps and can be set to any of 8 steps.

Acceleration/
deceleration
time constant

Acceleration/deceleration of spttd command is
restricted.




2.3 CONTROLLER CONFI GURATI ONS

The basic configuration of the type FR-SE AC spindle unit is
shown bel ow.

(1) Basic configuration
(a) Type SJ AC spindle notor (wWwth speed detector)
(b) Type FR-SE AC spindle controller

(¢) Spare fuse

AC spindle controller AC spindl e notor
FR-SE
200~230V=10% —T
"$0/60BZ=3% |
Power supply —/—/———/ {g = g - -
L=
! @ Fan not or
cCoN1 .
Control
Ext er nal Section NSON 2 4
si gnal CON3 3 c o d

(2) Magnetic sensor systemw th single point orientation unit

AC spindle controller AC spi ndl e notor
FR-SE
200~230V=10%
50/6072=3% ' i
o] -
Power supply —— = é —{ M
L @ Fan notor
[ 1
coN1
Ext er nal Cont r ol cCoN2
/ .y : . ]
signals _CO%3 section d
- M
#- €O} Magnetic sensor ‘
CONg4 ‘
O—=b Spindle




(3) Encoder system with nultiple point orientation unit

AC spindle controller

FR-SE

20 0~230V=10%

50/60B2Z=3%

Power ‘=————ro . o
supply =™

AC spi ndl e notor

Fan notor

Ext er na

signal s Control
section
4 COM

External _CONC
signal §4
Orieatation

posi tion
command

—
(}i) ¥

1024 p/

rev 2-phase

O—®

To NC

(4) Internal configuration of controller

Confi guration

Grcuit board configuration

(a) Basic configuration

SE-PW SE-101, SE-CPUL or CPU2

tion unit

(b) Magneti c sensor system
Wth single point orienta-

SE-PC,, SE-107, SE-CPUL

(e) Encoder system

Wth nultiple point orienta-
tion unit

SE-PU, SE-101, SE-CPU2




(1) Magnetic sensor type with single point orientation unitc
-
cB1li -
o, et ¥y
s X2 > § VY7 | DucTION
CIRCUIX e W E :W (I 'mog i
OUND -~ = TBWl !

o + ol — L8~ | suouen
DICTIAL §e——c oo (R12) MS2 LBV _\"~) | moTOR
SPEED REF. S :g}&l,.: I 7 |

9 ™
FM [4 ) e o cew !
= e EES B 50 T | e
e e > == ::-
BINARY 12 BITS }—""3———x 18 (R 6} (AGA ) 1 0 ”1?—; SIGNAL
P> S 37 (R § { N1LSC) 6 T— GENERATOR
e P s 36 (R &) P26 (PA ) 14 e 1 PLG
= 1 E T (e ) 15 T
—0/3—-#33(&1) : (::)i'g . ||+
\— 14 ( 0 1R) ( ) o ,
B fmt SS ) 20 -
1 4 - . V (OﬂSl'J * THERMAL
D024 AGA (OQHS22 ,_r_.,._;.JE o~ | PROTECTOR -
L (D=
ORIENT
@ MAGNETIC SENSOR
0
—_ (P15) 18 wefFE=ntiinlC
i OH 119 - B
-1 ( MSA 116 » f A
: b ( MSC )15 Y=t D |4
s71ESPL) A& {f5A e > i £
48 ( ESP2 j——y—a P24 b OC 120 p=/ - °* T
19 ( ARSTL) ] [
N
£ = FAULT
READY (—:o-—<t 7 ( SETL) (m)uz_—.} ~
8( SET2) — ( 251 3,
NORMAL RUN Gt &5 ( SRN ) ( 257 T } ZERO SPEED
INVERSE RUN St 6 { SRI ) M
16(0S )—— (ORALIL=T }om:rrr ARRIVE
TORQUE LOW om———g $§ ( TL) ) (om’.;nﬂ_-
LIMITER HIGH et ‘21, ( T2 ) OPEN.COLLBGORDBTUP T0 SPEED
6 (QF ) =y . -
LOW GEAR ORIENT ~c"o————g¢ 17 ( CIL ) P26 ¥ noze .
MIDDLE GEAR ORIENT F—o/o——c 22 (CM ) Con )]
ORIENT, COMMAND jn" Smmmmmmnt 25 ( ORCD) ( FLoo 18 J FAULT
¢ 26 ( ORCD ——t ( €00 K]kl CURRENT DETECT
CONS | ¢ VRO) Kol e SPEED DETECT
OVERRIDE ———at 4 ( DEF) A USO) D e UP TO SPEED
L« S (0D )=t ( 259 el iy, ZERO SPEED
DEGITAL ¢ 6 ( DIG) (TLOV 7L TORQUE LIMITER
SPEED s& 7 ¢ 0A ) —d v
. ( ORAOVT] 19 ORIENT ARRIVE
"‘:ME—- ALS
“m— ALk
—Jm 9 » AL2
x ALl -
[ u. 20 m
?
T AND(TBZ]
D02 g E
( SM1 )50
F S.lmA F.S.lmA  _
OUTPUT RELAY | (oM )18 spszn Tk
TYPE oK AGA }Low szcw. 1ov 120% TORC

CONTACT DC 24v 0.3A

( SMO

(LMO) 1 ;-——- L
]y—“—— ; SPEED SIGNAL 10V MAX,

)y 2
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(<) LncoqQer type wairon mu.ltTlplie point orientation unit

TYPE Ry
cB ! FR-SE-2-"""1 K- A i
MAIN X1 > 2 - $ e U 'y
1_X2 vV T K .« |INDUCTION
crmeuzr 27 :ti3 e v_r oY woror
- L E T 1
o @l - Ms1 ._I B s |sLowr
DIGITAL r_;a—-_—gus (gii ) AC200V MS2 éApﬁy MOTOR
& b, { ) 8 '
SPEED REF, __’,:.—'—«x a3 (R | = z” o
BD2DIGITS 524k ‘R —iCOM \ 8 Y
= ¢ ! (P15C ) Lol - PULSE
OR P35 39 (R 7 ) b (AGA ) Lafipial s !
BINARY 12 BITSfo——g3s (R §) (NLSeSC) 6 - SIGNAL
s, 37 (RS [T, o 1 PLC | GENERATOR
=2 36 (R &) P2 (PAN 1o pgospsa s
3 (R (RA1 15 alodolr2
med senand {tR2) & ((PB ) 16 3 |
(sap=r——s 33 (R 1) re 17 S e
R —t (585 )20 o "5—l—*
"~ I | j OHS1
ANALOGUE 2% ST ( {Cis13 OHS2 THERMAL
IMeemzzzs PR pon AGA (OHS2)2 . PROTECTOR
SPEED REF. 31 (SE1 » . Iy — S
+10V MAX. SPEED—e====c 32 (SE2 ) ]‘ @“"'—
30 (SES )——1
..... ‘e A
OVEULIDE Sﬂ L 27 (OIJ) r (PSH)"S" I s Pl (%]
50 - 1208  [Jees=m=== 28 (OR2 FIOH 11,2,3 J K | omrenT
I R . - {PA 1 16 ' A
£ C( 16 tOR1 ! 7 FA ) 17 I " ROTARY
15 (ORS )— L4 (P8 } 18 ; c ENCODER
v FB 1 19 + x :
' 48 ( ESP2)———{ P24 oc j 20 > - 77
ALARM RESET g S— 19( ARST1 ) st wal Il _
L—« 20 ( ARST2 1—4 \DeA o))
+~ S FAULT
READY ::o——(t 7 SETIY ¢ FC 4 12 S }
8( snz ,_. ’ .s‘\ 3 -
NORMAL RUN r-a/f-——< 45( SRN ( ;sz;: P }zano SPEED
INVERSE RN [ ¢ &6( SRI ! 22
1l oS )=t ( ORAL) oty }oam ARRIVE
TORQUE LOW —g S ( TLY) (0”2)%
LIMITER HIGH _—t a0 OPEN cou_s::maD,.— UP TO SPEED
6 ( a ) —
LOW GEAR ORIENT. S——— 17 { CTL) P24 D024 .
MIDDLE GEAR ORIENT S 2% | CTM L 1 SN
ORIENT , COMMAND =" e 25 { ORCY1) ¢ FLO y—— FAULT
’———-l«zsxoacz)—- ‘°°°’[_ i: CURRENT DETIECT
Lk ¢ VROOK SPEED DETECT
E'/———“ S( 0D )= ( 250 ) 16
DEGITAL ZERD SPEED
o——<t 6 ( DIG) ¢ Lol 2 TORQUE LIMITER
SPEED SET ¢ 7. OA )—' —
) ( OMO)E& 19, ORIENT.ARRIVE
- ll
; » AL8
” “Cm..——. AL
CoNg: - ~ B, . a2
ORIENT, T O, IS | 2N . ~C3s ALL
POSITION SET [=0~ e ,'-‘, : nu . 20
il : .
P S— 8 | “.’: . é — Ccont
e e, 1@ | R
e et 20 | T D026
- gl S gg( ;'u ) (LMY ) &9
H 5——0 -
-—o/o—co‘:-:au (SHl)SO-
-—/:—-..3(3“, P24 F.S.lmA FSlM
PO O— O [ T K e
(LSB) =0~ S 071 14 : TOoM . SPEED LOA.D
2 14( 0L —1 .
]
OUTPUT RELAY i g AGA 1o l_ » } r.om SI GNAL 10V 120% TORQ!
TYPE G2K L DO ¢ 0.9 H «SPEED Sl GNAL 10V MAX. SPEED
CONTACT DC 14V 0.3A :
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PLACEMENT OF EQU PMENT
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CHAPTER 3 CPERATI ONAL  ADJUSTMENTS
3.1 OPERATI ON PREPARATI ONS

Check

the follow ng points when switching on the power to the

controller forthe first tine:

(1)

(2)

(3)

(4)

(5)

(6) -

(7)

3.2

[f all

equi p

Check that all the equipnents are properly wred and
connected as shown in the draw ngs?

Check that the nmotor and control panel are grounded
properly?

Check that the shield wire termnations are connected
properly?

Make the proper connections to the shiled term nals.

Make the connections so that the shield areas do not form
a loop.

Check that the equipnent is secured properly to avoid

| ooseness and danmmage.

Check that nmetal chips, pieces of wire and other foreign
matter have not entered inside the equipnent.

Check that there is nothing abnormal with the exteriors of
the printed circuit boards.

Check that the ROM nunbers and DIP switch settings are as
per the order parts |ist.

I NCOM NG PONER
items under section 3.1 are satisfactory, power up the

nment as foll ows:

(1) Switch on the incom ng power.

(2) Check that light-emtting diodes LED12, 13, 14 and 15,

whi ch are designed to indicate trouble and which are

| ocated on the front of the controller, have nto |ighted.

-13-



(3) Check that light-emtting diodes LED2 (READY) and LED1O
(ZERO SPEED), which are designed to indicate the status and
which are located on the front of the controller, have
|'i ght ed.

These procedures enabl e operation.

No problens are posed with the controller and re-connection is

not necessary even if the phase sequence of the incomng power is

reversed. It is possible tocheck whether the phase sequence is

positive or reversed by observing LEDL (PHASE SEQUENCE). A

posi tive phase sequence is indicated when LEDL |ights.

-14-



3.3 ADJUSTMENT LOCATI ONS

(1)

(2)

Speed neter: (VR14), | oad neter: (VR15)
Wien driving the speed neter with the spindle inverter:

set the DIP switch swé-6toOFF and then adjust VR14 sO

that the speed neter indicates the nmaxi num speed.

Adj ust VR15 so that the load nmeter indicates 120%

Upon conpl etion of the adjustnents, return swé-6 to the
ON position and set the reset (ST1) swich to ON once.

Under no circunstances should the vRs be touched unl ess

absol utel y necessary.

Setting DIP switches, setting pins

Re-check that the DIP swtches and pins are set as in the
order parts list in accordance wth the machine.  If they
have not been set, change their settings. Set the reset

(ST1) switch to ON the settings have been changed

Adjust the orientation when changing the stop position in

accordance with the nmachi ne. See section 3.5 for details.

3.4 RUNNI NG | N OPERATION

Coupl e the notor and nachi ne and then check the machine

running-in and control state. Next, operate the notor under

actual load conditions and check that there is no:

0 Abnormal noi se
0 Abnornmal snells

0 Abnormal bearing tenperature

-15-




3.5 ORI ENTATI ON ADJUSTMENT PROCEDURES

Note: Setting DIP Switches and setting pins may vary
slightly depending on the ROM No. and bar zone of the
printed circuit board. check these ontheorder parts
list.

(1) Magnetic sensor system

Normal rotational speed¢

20-32 008 m
30/20rps
Otientation speed

Creep speed

A 1st deceleration point

& 2nd -deceleration point . ~
‘lst deceleration point nnq.\

- ‘ l <
Magn.Et.IC . senset.' 2nd decelecationpolnt range
sensitivity adjustment

SW¢ -
Long
.

6|7 SW4¢ -
0|0 Long
Ol x

CH

<]
“~10v
-10v \/ : R
Shoret | % |Xx {x Short | X% |x |~

314
o|0
Ol x

0 O«
--Q O~
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Operate at the creep speed (20 to 30 rpm) and VR2 is adjusted
to the limit at which the nmagnetic sensor sensitivity Leb 11
lights, then cH53 will be the peak voltage * 1ov.

The speed pattern for orientation is shown in the figure above.

In case of overshooting during stop:

o Increase the 1st deceleration point range. (SW4-5,6,7)
o Increase the 2nd decel erati on point range. (SW4-2,3,4)
o Reduce the orientation speed. (SWO0 F=E-~... —0)

o Reduce the creep speed (sw4-1 OFF- ON)

Reduce the orientation tine:

© Reduce the 1st deceleratior poOi nt range. (SW4-5,6,7)
O Increase the orientation speed. (SWM0 O-l-... =F)
o Reduce the 2nd decel eration point range. (SW4-2,3,4)

I n case of hunti ng éuring stop:

o Increase the 2nd decel eration point range. (SW4-2,3,4)
0 Reduce the magnetic sensor sensitivity. (VR2)

0 Reduce the creep speed. (SW4-1 OFF -ON)

Furthermore, the stop position is adjusted wwth the VR]l posi-

tion shift.

-17=



(2) Encoder system

2nd decelezation point unqe\

-\

"1st deceleration point tange \

Nocrmal operating speed
\
20~ 3201m
_ _
Orientation speed
30,720 rm
. Cteep speed
! T
]
: !
T ? l

1 SWa— 12134
SWa=|516]7 Long ;010,3
1st deceleration Long .10 QIO ;C;O ><
& poine | I ololx I B t
A 2nd deceletation AR o
point l Il [ Shoui)'(?)'(lx
Short |>'<g>'<|>'<

The speed pattern during orientation is shown in the figure
above.
In case of overshoorting during stop:
0 Increase the 1st deceleration point range. (SWd-5,6,7)
0 Reduce the orientation speed (SW10 F=E=-... — 0)
0 Increase the 2nd decel eration point'range.
(SW4-2,3,4)
0 Reduce the creep speed.(SW4~1 OFF- ON)
Reduce the orientation tine:
o Reduce the 1st decel eration point range. (SW4-5,6,7)
0 Increase the orientation speed. (SW10 0>1->... >F)

o Reduce the 2nd decel eration poi nt range. (SW4-2,3,4)
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In case of hunting during stop:

0 Increase the 2nd decel erati on point range.
(SW4-2, 3, 4)

o Reduce the creep speed.(Sw4-1OFF- ON)
Furthernore, the stop position is adjusted with the

position shift SW3, 14 and 15.
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CHAPTER 4

REGULAR | NSPECTI ONS

Mai nt enance and inspection are indispensable in order for the

equi pnrent to do ful
to be prevented and for

a long period oftine.

justice to its perfornance,

for

br eakdown

reliable operation to be assured over

VWARNI NG

El ectric shocks can | ead to death.

t he equi pnent

Make sure that al

power to

is off before proceeding with the inspections.

4.1 CONTROLLER | NSPECTI ONS
| nspection iter |l nspectio Checkpoi nts Remedyl
peri od
1. Cooling fan Honthly 1. Try rotating by hand. Does |ie-
it rotate snoothly? >lace
2. Try supplying power. Does fan.
It rotate effectively?
3. Any abnormal noise from bear-
ing sections?
2. Dirt, loose- | Wen Cl ean parts regularly; tighten
ness appr o- up input/output terminals and
priate 7 lconnections regularly.
3. Smal | relay Every 1. Are contacts worn? Re-
3 2. Is main circuitry contactoi pl ace
nont hs operating properly with op- rel ay,
eration of this relay?
4. Wring When Conductors mnust not touch case
appr o- by wires being caught in hinge
priate section.

-20-



4.2 MOTOR | NSPECTI ONS

| nspection [I nspect{ Checkpoints Remedy
item tion
peri od
1 Noi se Mont hl 'y Any noi se or abnormal vibration not
previously perceived? |f present,
check out the follow ng:
1 Check foundation, installation.
2 Check centering accuracy of coupling.
3 Vibration from coupled equi pment?'
4 Bearing damage or abnormal noise?
Any vibration or noise in reduction
gearor belt?,
6 Trouble wth controller?
7 Trouble wth cooling fan?
8 Belt tension.
2 Tenpera- Monthly Abnormal bearing tenperature?
ture rise (Normal Iy, anbient tenperature of

2 Any foreign matter-in cooling path

3 Abnormally increased |oad?

+10 to 40 deg.C)
Motor frame tenperature different from
usual ? |f so, check points bel ow

1 Is cooling fanrotating normally?

(between franme and cover) which is

- bl ocki ng path?

4 Trouble with controller?

C ean

Ref er
to
t roubl e-

shoot i ng
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3 Insula- | Every Abnormal Iy |ow insulation resistance?
t ibn 6 | sol ate connections to control
resis- nont hs panel and use negger to neasure across
tance circuitry and ground.
(No problemif 1 nmegaohm or nore when
measured with SO0V megger.)
If less than 1 Megaohm i nside of notor
must be cleaned and dried. D sassenble
notor and dry in an oven at a tenpera-
ture not exceeding 90 deg.C
4 Cool i ng Every Is fan-rotating and cooling properly?
fan week Any abnormal noise or vibration present?
Every
nmont h
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CHAPTER 5 CARD CHECKS

Al the adjustnments on the control cards have been made prior to
shipnent to the machine builders. Avoid, therefore, rotating

the controls (VRs).

51 SE-CPU1 CARD

. X AON ! ROM 2
This card i s usedwhen
i 8 B
t he magnetic sensor ®
LED 1 "E—
orientation function pCA tgg § L
: LED ¢ j
sprovi ded. LED 5[]
LED 6
CONtI LED 1 :
LED 6
: LED1IO L]
Lepdi gL
]
— 'iml' sws
L — ) — O
RESET O M| s sws se—cpui 1 |
T () e s
T,
g o) (e]
sST2
B\
swi f ‘ sws
SWi0 Swn
e CHSO
CON 12
fr— CON3I
: CHSS CHSS
; ® CH3E CHST CHEO
| @® CHSI ‘ |' 1 ‘
. CHS2 '
\ o CHSS * e
pes—————— o CH%M
|| e cHu ® CHEI -

® CHEZ
l CON 4 }VR' VR2 , CON 2
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(1)

Li st of LEDs

LED Name Application Descri ption
LED1 | PHASE Power supply Li ghts when power supply phase rota-
SEQUENCE |phase identi- |tion is positive
fication OFF when power supply phase rotation
IS negative.
LED2 | READY Ready Lights when controller is ready to
operate; OFF when SET1-SET2 inputs
are OFF or when al arm occurs.
LED3 |cw DRIVE |Mtor forward |[Lights when forward rotation conmand
(CW) rotation |[has been input; also, lights with
command orientation stop
LED4 | CCW DRI VE [Motor reverse |[Lights when reverse rotation signa
(CCW) rot a- has been i nput.
tion conmand
LED5 | SPEED DE- |Speed detec- Lights 'when notor speed falls bel ow
TECTI ON tion DIP switch setting.

LED6 | CURRENT Zurrent Lights when a current equivalent to
DETEC- det ection 110% of rated current flows to
TI ON not or .

LED7 |UP TO Speed arrival |Lights when actual notor speed is
SPEED +/= 15% of command speed.

LED8 | APPROACH |approach Lights during period from 1st to

2nd decel eration point.
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LED Narre Application Description

LED9 (I N - | n-position Lights with orientation stop wthin
POSI T ON angl e range set by DI P switch.

LED10 | ZERO Zero Li ghts when speed is bel ow zero
SPEED speed set by DIP swtch.

LED11| SENS Magneti c Li ghts when nagnetic sensor output
sensor during orientation is 8.5V or nore.
sensitivity

LED12 | — —_ Not used.

=285




(2) Li st
Not e

Not e

Not e

Not e

of DIP switches and rotary sw tches

1: 0" denotes DIP switch ON setting.

"X* denotes DIP swtch OFF setting.

2. The settings may differ slightly depending on the ROM

used and so reference should be nade to the order

parts |ist.

3: Make the setting marked with an asterisk apply from
ROM 490-D or fol | ow ng.

4. Make the settings marked with a double asterisk apply
from ROM 490-C or fol | ow ng.

Switch Nane Descri ption
SW Cear ratio Used to set gear ratio.
(4 range) ‘1 = _Maxi mum apindl e speed
CGear ratio Maximum noi{Or speed ):_?9';13)
Setting exanple:
SW2 Cear ratio When nmax. spindle speed is 5000 rpmwith a
(M range) maxi mum H gear notor speed of 6000 rpm Hexa-
~deci nal
SW3 Gear ratio Gear ratio = 5000/6000 X 128° = 106° = eaf
(L range) This is treated as-the val ues bel ow when

the following switches are all ON

SW all switches ON

CGear ratio = BOH

) "'" ] Ql N ‘:
SV all switches ON e —
GCear ratio = 40 s '

SWB all swi tches ON H
Gear ratio = 20
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Switch Name Descri ption

SW4-1 Creep speed Used to set creep speed with orientation.

1|... Creep speed

0|... 20 rpm

x| .. .30 rpm

SW4-2 2nd decelera- | Used to set the 2nd decel eration point range.
~ 4

tion point

range 21314 2nd decel eration point range
olo|o ... 25 deg.
olo|x ... 24 deg.
‘o|x o ... 23 deg.
o|x|x ... 21 deg.
x{olo ... 20 deg.
x|o.x ... 19 deg.
x|x|o ... 18 deg.
x| x|x ... 16 deg.

SW4-5 1st decel e- Used to set the 1st decel eration point

~7
ration point range.

range
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Swi tch

Description

S|61}7 1st decel eration point range
ojlo|o .. 212 deg.
o|lo|x .o 203 deg
olx|o «e. 194 deg
o|lx|x ... 185 deg.
x|[o|o 176 deg.
x|o|x .. 167 deg
x|x|o e+ 158 deg.
x| x| x .« 149 deg.

SW4-8 Magneti c sen- 8 Set to reverse position if
mounting di- 0'| ..Forwaza hi gh degree of hunting oc-
rection x | Reverse curs with orientation stop.

SWS- Torque limt Used when limting notor torque.

1,2

1|2 Torque limt
Ef%gh?al olo|... 10%
TL1 ... N §|lo| x|... 15%
TL2 OFF|j x{ o | ... 20%
\ x| x|... 25%
ol o] ... 20%
TL1 .. OFF|lo| x| ... 30%
TL2 . Oﬂﬁ x|lol... 40%
x| x|... 50%
(Note) 30-minute rated torque is 100%
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Switch Name Descri ption
SW5-3 Cushion tine Used to set the time constant of the maxinmum |
~ Grw
> const ant speed conmand from 0.
L 24
’4(/6 3145 31415
A{ ololot ... 0.38 olofjof...]0.3s
() 1
st
cjolx]|... 1.8 ' olo|x!|...]l1.58 cushi on
ol|lxjo} ... 38 oclxjo|...}18
o |x|x . 48 o |x]x 2S
x|lolo|. 5SS x|lolo 0.3s
- 2nd
xlJo|ix}|... 65 . o|lo|x .- 0. 65 cushi‘on
X [x]o]|... 8S olx|lo|...|18
x |x|x|... 108 x|{x{x|[.../2s
(Note) Adopted for the 2nd cushion
is a systen1mpich limts
the accel eration changes of
the notor.

SW5-6 Speed detec Qutput transistors are activated when the

~8 tion range speed is whithin the set notor speed range.
67,8 Speed detection range
o|jo|o ... _2%or below
©o|lo|x ee. 10% "
o|lx|o ee. 18% v (Note)
o x| x ... 26% - Maxi mum speed
x|o]o cee- 34% " I's 100%
x|o|x . 42% ¢
x|x|o ... 50% "
X | x|x ee. 58% -
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Swi tch Nane Descri ption
SW6-1 Nor mal / t est 1
ol ...Normal node
“
Og x| ... Test node
Nor mal node is used for normal operation.
Test position is used for orientation tests.
-2 Cl osed/ open 2 Used for sw tching between
open/ cl osed speed | oop.
of| ... Aosed |oop
x| ... Open loop
Used with closed Ioop for normal operation.
Speed detector go/no go, etc. can be -
identified in the open and cl osed. operation
st at es.
SW6-3 | Binary/BCD 3
o| ... Speed conmand binary
x| ... Speed command BCD
Used to select digital speed conmmand format.
Speed command is read as binary 12-bit i nput
for binary and as BCD 2-digit i nput for BCD.
-4 Speed i nput 4
emtter/ o} ... Speed input open emtter
col I ector

x| ... Speed input open collector

(Not e) Refer to the settings of Pps9 101

card pins 2 and 3.
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Swi tch Nane Descri ption

® sSwW6-5 | Servo 5
rigidity ol| ... Servo rigidity H GH
sel ection x| ... Servo rigidity LON
-6 Met er e
calibration 1ol . . Mter oFf
x| ... Meter ON

Used to calibrate speed neter and | oad neter
full scale. In ON node, the neter full
scale voltage is output and so adjust speed
meter (sSMl, VR14 sg-101 card) and |oad neter
(LM1, VR- 15 SE-101 card) VRs.

SW6=~7 Maxi mum speefd .

o | ... Maxi num speed LOW

x | ...Maxi nrum speed H GH

Used to switch the maxi mum speed (3450/4600,
4500/6000, 6000/10000 rpm) i N accordance

with the notor type setting.

=
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Switct Name Descri ption
SW6-8 Zer o speed 8
ol| ... zero speed LOW (25 rpm)
x| ... Zero speed H GH (50 rpm)
Zero speedi s output at zero speed setting
or bel ow.
SW7-1 Magneti c 1
sensor Magnetic sensor | N-position range
©1 - LOW (1 deg.) S
orientation Magnetic sensor | N-position range
X1 .*. - HGH (5 deg.)
I n-position
range
-2 Ext er nal 2
emer gency o| ... LED ON Wi th-energency stop
stop x| .. LED OFF with emergency stop
Used to sel ect node with alarm display or
mode Wi t hout al arm di splay in external
ener gency stop.
SW7-3 Load neter 3
out put o| ... Load meter output H GH (10V)
x| ... Load neter output LOW (3V)

Used to select output voltage with 120%

out put .
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Switc. Name Descri ption
sw7-4 | Base speed s '
o| ... 1150 rpm base speed E
x 1500 rpm base speed i
Used to sel ect base speed of applicable
motor. I
swg—s Mot or type

m—ed Max. speed
Base = 1150 rpm (DW5=7)8a8e = 1500 rpm (SW 6-7)]
{ 3 |lel7(sf{capaciey| L [ & |15 76 :is] capacity [ L [ &
| C]0|S{C| spare sparelcpareQ . CiO: D 3579 kw | 4500/ 6000
[o{ofC]x] 22am|asohddi =0T~ | 2273 | 2| -
[ 2101 x{Q 3is3s . . io@oulc‘ 27/35 o] «
O[Ol x|x| 53715 |« [« [[OJC! x| x| '355773 ]
FOlx 010l /11 |« |+ SixjOlC| s Pl '
FolxJO x| yins |« | o T <101 x| ns { .
VO mpax [C] 15185 | » s LCix|x|C 157183 P
fO- X X Xof w 185722 | » e O x| x| x 185/22 . | .
l x1O1C |C| Spare ipare sparex |[CI1C|C Spare Spare|spare
+ » OO ) x; Spare Spare Spare x [CYC > Spare Spare|Scare
i 2O~ 10 2233 i - |imool » |C| =[S 35753 [ - soool
x [O x| x| 35735 = I T TSTREYE 55,°75 -1 ]
x| % |C|O] serts | = [eooofi T RO ssoe -l
x| x [Clx| 73/1 -1 I r|x |[O] x 227357 5000 | 100
I x| x| x{C] ti1/1s -1 - ]| > x [~ O 22/35/55]
[ xI'xlxl>] spare sparelspares 1> 1~ 1 x 53/75

Sel ect the conpatible nmotor in conbination

with the selection of the maxi num speed

(sw6-7) and of the base speed (sw7-4).
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Switch Nare Descri ption
SV8 Speed control
| oop
Proporti onal
const ant
..... K
P
we 002|002z ]|0]|0]al2]|3|® ©|®i®l
e | % | Y| % Y e B (Pl "‘-' “;”i”’i ESE
we B M| |53 |83 |2 B l 91 | 100 ’120 140 }leo ’1ao ]200' ::o! :‘?J
CrawSs
SW9 Speed control
loop
Integral con-
stant ... K; |
wa- (o[ 2l @D s|olec 03 Gn(s|tw DD ;J
snrveall LV L' bR ‘:521% .',"'/3:2%"‘253’211 12 1.4{19 TN IS ELNE o
we || 2] 26]32] 38 43 [as]sa]s0] 72]uu]0s :os{u19;|3-344}

Used to select the | oop transfer function of speed

control loop in conbination with swll-3,4 node sel ection.

d¢B

Pl control
Lag/advance control

We

w
We ! \ Crad/s )

Standard settings: notch 4 for both SW8 and sws9.
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Switct Narre Descri ption
SW10 Orientatior Nocch E“'““'—‘P"
peed
speed 20 | '
setting 1 40
2 60 Speeds on left are spindle
3 8Q speeds.
4 100 Mot or speed depends on gear
2 120 ratio.
6 140
I 7 , 160 Wien there is a tendency
l 8 |180 toward overshooting with
| g |200 orientation, reduce and
l A l €20 , adj ust the orientation
B 240 speed using this swtch.
C . 260
D 280
E 300
F 320
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SW11-| Orientation 1

- pre mode  Orient from previous notor
rotation direction _

--- Reverse mode Mtor reverse rotation

direction orientation

- Forward’” mode Mdtor forward rotation

direction orientation

1,2 rotation'

direction

I ]J]olo
IO IX Jo | n

---Spare
-3,4 |Control with Kx
_ _ 0] 0} PI control
orientation 0| X )--Del ay/ advance control Wp = 1.17 rad/ sec
X10 " "= 0.78 rad/sec
stop X1X * = 0.39 rad/sec

Enables delay/advance control when servo

rigidity is to be increased with orientation stop.
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(3) List of pushbutton sw tches
No. Name Descri ption
ST1 Reset Press the ST1 switch when the inverter operation
is to be initialized totally and when the DIP
swi tches and ot her settings have been reset.
Do not set the switch while the notor is opera-
ing. If it is reset while the notor is operating,
the notor free-runs and then stops.
ST2 Orienta- | Mbtor operates at orient. speed while this swtch
tion Is ON.  Wien ofFF orient is perforned once and
t est t hen notor stop.
(Note) This is effective only when swé-1is OFF.
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(4) List of variable resistors

VR Nane Descri ption
VR1 Posi tion Thi s enables the stop position to be finely
shift adj ust ed.
VR2 Magneti c This is adjusted so that the magnetic sensor
sensor sensitivity display LED11 |ights during opera-
sensitivity tion at the creep speed (20-30 rpm).

(5) List of check pins

No. Descri ption

PSA +5

DGA +0V (digital ground)

CHS50 Speed feedback, phase A, square wave
CHb1 -15V

CH52 +15V

CHS53 Magneti c sensor out put

CH>4 +0V (anal og ground)

CHS5 +15V

CH56 A/ D converter input

CH57 Speed feedback, phase B, sinusoidal wave
CH58 Speed feedback, phase B, sinus'oidal wave
CH59 Speed feedback, phase &, sinusoidal wave
CH60 Speed feedback, phase A, sinusoidal wave
CHo1 Speed feedback, phase B, square wave
CH62 +24vV
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5.2 SE-CPU2 CARD
This card is used when the 1024P/rev 2 phase encoder type of multiple

point orientation function is provided.

ROM ROY?2
PSA z ,5 j
©)
LED 1[[]]
DGA LED 2 ([
' LED 3 (]
,© LED 4[]
LED S |[]
LED §
CoN Tl LED 7]
_ LED 8 . CHSI
= f[II[ s sw LED 9 {[]
[ LED 10
I -
, $ Sw 2 LED 1!
.l m SD.PQ
l ;
1 8 SY 3
| |
[
—'—:;5 W[ & sv s
RESET =
E @ 'ﬂ]]I[[DGS"G | sE-cPu 2 |
SwW 1§
ORIENT] ®
TEST O O /LS = SW 4
®
ST @ (T swi2 - SW13
sme | swg O\®
SWI0 SWi
CON }2
—— CON31
CHS)
cuszl CHS¢
IR
i @CHSS . @ O
® CHSE
® CHS
. 0 rinn ® CHSS ® CHS9 SPARE
—— ® CHS! . CH62 PIN
—'® CHED a
PINI2
. o(¢
CON A CONAA CON 2 CON C
5[ a
PIN13




(1) List of LEDs

'LED |Nane Application Descri ption
LED1| PHASE Power supply Li ghts when power supply phase ro-
SEQUENCE | phase identi- | tationm iS positive.
fication OFF when power supply phase rota-
tion is negative.

LED? | READY Ready Li ghts when controller is ready to
operate; OFF when SET1-SET2 inputs
are OFF or when al arm occurs.

LED3| CW DRI VE |Mot or forward |Lights when forward rotation

(CW) rotation |command is input; also |ight
command with orientation stop.

LED4 |CCW DRI VE| Mot or reverse |Lights when reverse rotation

(ccw) rotation comand is input.
command
LEDS [SPEED DE-| Speed detec- |[Lights when motor speed falls bel ow
TECTION |tion DIP switch setting.
LED6 |CURRENT |Current detec- |Lights when a current equivalent to
DETEC- tion 110% of rated current flows to
TI ON not or .
LED7 [UP TO Speed arrival |Lights when attual notor speed is
SPEED +/=-15% of conmand speed.

LEDS | APPROACH |Appr oach Lights during period fromist to
2nd decel eration point.

LEDO [IN=- | n-position Lights with orient stop within

POSI TI ON range of pul se nunber set by ro-

tary switch.
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LED10 | ZERO Zero Li ghts when speed is bel ow zero
SPEED speed speed set by DIP switch.

LED11 Not used

LED12 Not used.
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(2) List of DDP switches and rotary sw tches

Note 1. "O0" denotes DIP switch ON setting.
"X" denotes DIP switch OFF setting.

Note 2: The settings may differ slightly depending on the
ROM used and so reference should be nmade to the order
parts list.

Note 3: Make the settings marked with an asterisk apply from
ROM 480-E or fol | ow ng.

Note 4. Make the settings marked with a double asterisk apply

from ROM. 480-F Or following..

Swi tch Nane Descri ption 1
SW1 Gear ratio Used to set gear ratio.
(K range) Gear ratio = Maxi mum spi ndl e speed x 80H

VEXT mum not or_ speed
(= 128D)

Setting exanple:

Wien max. spindle speed is 5000 rpm With a

SW2 Gear ratio _
maxi num Hgear notor speed of 6000 rpm Hexa-
(M range) deci mal
_ Gear ratio = 5000/6000 x 128° = 106° = 6A%=
SW3 Gear ratio o '
This is treated as the EETEYER
(L range) . oNJol | Joi iof 1o
val ues bel ow when the cvel joj01 lol lol
following switches are b A
all ON
SW. all switches ON ... Gear ratio = 8o
SW all switches on...Gear ratio = 40®
H

SWB all switches ON. . . Gear ratio = 20
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Switch Name . Description

SW4-1 Creep speed Used t0 Set creep speed with orientation.

1 Creep speed

©o|... 20 rpm

X|... 30 rpm

SW4-2 2nd decele~- Used to set the 2nd deceleration point range.
~ 4
ration point 2 ({34 2nd decel eration point range
range

o|lo|o ee. 25 deg.

ojo|x «e. 24 deg.

olx|o]| ... 23 deg.

O | x|x ee. 21 deg.

x|{o|o «s. 20 deg.

xlo|[x ... 18 deg.

x [x|o ee. 17 deg.

X | x| x ... 15 deg.

SwW4-5 1st decele- | - Used to set the lst deceleration point range.
~7

ration point 51617 1st decel eration point range

range olo]o e.. 225 deg.

o|lo|x «v. 214 deg.

o|x|eo ... 203 deg.

h o |x|x .o« 191 deg.

x|o}o ... 180 deg.

Xx{o|x e.. 169 deg.

x|x|o ... 158 deg.

x | x| x ... 146 deg.
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Swi tch Nane Descri ption
SW4-8 Encoder 8 Set to reverse position if
mount i ng o |  Forward hi gh degree of hunting oc-
di rection <|  Reverse CUrs wth orientation stop.
SWS=- Torque limt Used when limting notor torque,
1,2
1 Torque limt
External .
input o . 10%
TL1 ... ON | o . 15%
TL2 ... OFF | x . 20%
x . 25%
o . 20%
TLL ... OFF | o . 30%
TL2 ... ON | x . 40%
x . 50%
(Not e) 30-minute rated torque is 100%
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Switch Name Descri ption
SW5-3 Cushion tinme Used to set the tine constant of the naximm
~3 const ant speed conmand from O.
415 3415
ojlo|. 0.3s ojojo|...]0.38
ofx|... 1.55 olo|x «.}1.58 ist .
cushion
x|o|. 3s oix|o|. 1s
X|xX[... 45 O |x|x|...|28
olo}|. 5s x|lolo}]...]0.38
o x| ... 28 x lo| x 0.65 2nd .
cushien
xXjo|. 8s Xi{X|o|...[18
x{x 108 X iIx|!x]...!28
(Note) Adopted for the 2nd cushion
is a system Which limite
the accel eration changes of
the notor.
SW5-6 Speed Output transistors are activated when the
~8 detection speed is within the set notor speed range.
range :
6| 718} Speed det ection range
olojo ... 2% or below
oo | x ees 10% "
o|{x|o «es 18B% "
o x| x ces 26% "
x|[ofo]| ... 34% " Nutie:
' xi mum speed
' X|o|x ce.  42% " Ma P
I's 100%
X[(x|o .. 50% " S °
X x| x 568% "
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Switch Narre Descri ption
SW6-1 Nor mal / t est 1
o | ... Normal node
x| ...Test node
Normal node is used for nornmal operation.
Test position is used for orientation tests.
-2 Cl osed/ opgn 2
of ... Cosed |oop
x! ... Open |l oop
Used for sw tching between open/closed
speed loop. Used wth closed |oop for
normal operati on.
Speed detector go/no go, etc. can be identi-
fied in the open and cl osed operation states.
SWé6-3 Binary/BCD 3
ol ... Speed‘connand bi nary
x| ... Speed command BCD

Used to select digital speed comrand format.
Speed command is read as binary 12-bit input

for binary and as BCD 2-digit input for BCD.
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Switch Name Descri ption

SW6-4 | Speed i nput 4
emtter/ o| ... Speed input open enitter
col I ector x| . . Speed input open collector

(Note) Refer to the settings of psg 101

card pins 2 and 3.

-5 Posi tion 5
| pput o| ... Position input open emtter
emtter/ x| ... Position input open collector
col | ector

(Note) Refer to the settings of P59 101

card pins 2 and 3.

-6 Met er P

calibration o | ... Meter OFE

x| ... Meter ON

Used to calibrate speed neter and | oad netef
full scale. In ON node, the meter full scale
voltage is output and so adjust speed neter
(SM1, VR14 SE-101 card) and |load neter (LM1,
VR-15 SE-101 card) VRrs.
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Switch Nane Descri ption
SW6-7 Maxi mum speed .
8] .. Mximmspeed LON
x| ... Maximum speed H GH
Used to switch the maxi mum speed (3450/4600,
4500/6000, 6000/10000 rpnm in accordance
with the notor type setting.
-8 Zero speed 8
6| ... Zero speed LOW (25 rpm)
X| ... Zzero speed H GH (50 rpm)
Zero speed is output at zero speed setting
or bel ow.
SW7-1 Servo 1
rigidity 6| ... Servorigidity HIGH
sel ectlon x| .. . Servorigidity LON
-2 Ext er nal 5
energency & . .. LEDONwith emergency stop
stop x)]. . LED OFF with energency stop

Used to select node with alarm display or
nmode wi thout alarmdisplay in external

enmer gency stop.
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Switch Nanme Description
SW7-3 Load neter 3
out put o| ... Load neter output H GH (10v)
x| ... Load neter output LOW (3v)
Used to select output voltage wth 120%
out put .
-4 Base speed 4
6.] ... 1150 rpm base speed
x| ... 1500 rpm base speed
Used to sel ect base speed of applicable
not or .
SW7-5 Mot or type
- 8
- Max. speed Max. speed
3as@ = 1150 rpnmy , .(xsw :-p:) Ease = 1500 rpm H(ag‘.' 6::799
s{el7]slcapaciey| LTt |56z ¢ capacity |L 8
C{T|Z{C| spare sparefsparz7 .7, > < 5579 kw | 4500] 6000
NI 22700 | 3450 JM'X‘.. i 1ol bos | 2N 5 TR . .
SIS~ IC 37785 [0 |« [iC o s dC] 313 ol .
ol NelEECaN Y 35773 o s POy | x 33,73 . ; ”
y -— ————— —
(ol BN Nl e VAR » . l(:l»»n:]’_“ T3/ Al
ToTe] nas |- e IETTET] s | o |
Cl x| » C; 157185 . - '|C_'\|.|; 15,185 PR
I C Y x v | 183.722 |- " rF_T-y— I X322 . .
— o —e—
» |G| Sparse Scareisoare» || C | < Spare SpareSgpaze
» [CTST x| seare spacelispare . ¢ =1+ | Sears SPat&ssers
» | Ci 2730 I - aoooh 1L~ 359735 ! - isooo
R 3.3/358 - . Ij YRR 3575 - | »
x [ » ST sas73 | = |svov c o] 33/ - .
y | >» |2 | x T5/11 - of > x| 2 : . 220087 CCUASTLELY
¥ | x> | T 117158 - . N 22733735 2§ -
NS Spare Stoar'e s;a::ex Y |y X 3.3/758 4 "

Sel ect the conpatible nmotor in combination with the
sel ection of the maxi mum speed (swé-7) and of the base

speed (sw7-4).
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Switch Nane Description
SV8 Speed control
| oop
Proporti onal
constant..K
P
we [O|0|C|O|0 |G| ¢z |0|0|G|@|O|D|EI®
11
bt el LS 11621%2'7‘3220‘3223&2{2%2 Pl 1 | 12 1-‘!”?"8. 2222
We 28] 34| 44 |53 7163|7281 91 100120NOilGO‘lSOi‘:OOi::Oi:JOI
(rad., 8)
SV Speed control
| oop
| nt egr al
constant. . K|
o 0|V |D|@|O|@|2 |0 |R|®|O|D|®!P
.::::::-B’ﬁ'.’“/3'.‘lu/32”/3?2°/32‘23/32 3"/3._,'39,52' P leaiialie sl 2 f;.:}:a
@, fs{21|26]32 3.5'4.: 9|54 |s.o 72|s4]e6 |108)12.0l13.20144
{rad 78D

!

Used to deternine | 0op transfer function of speed control
loopin conbination wth swli-3,4 node sel ection.

dB

Pl control

Lag/advance control |

Standard settings:

\ (rad/S)

notch 4 for both SW8 and sws9.
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Swi tch Name Descri ption

SWLO Orientation Notch Orientation Speed

speed 0 :pnzo

setting 1 40 |
2 60 Speeds on |eft are spindle
3 | 80 | speeds.
4 |1°° Motor speed depends on
3 I 120 I gear ratio.
6 140
7 l 160 I Wen there IS a tendency
8 180 toward overshooting with
9 |2°° l orientation, reduce and
A lzzo adjust the orientation
B | 240 | speed using this switch.
c 260
D 280
E 300
F 320
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SW1tl-| Orientation 112

1,2 rotation O| O|-Pre nbde Oient from previous notor
rotation di recti on
direction 0| X |- Reverse node Mbtor reverse rotat'ion
direction orientation
X | 0. - Forward node Mtor forward rotation
direction orientation
X|x |--spare
-3,4 |Control with|[3]4 N { Qulud
Ol O} --Plcontrol :
orientation O] X |- Delay/advance control Wo = 1.17 rad/sec
X OJ * = 0.78 rad/sec
stop X1 X " =20.39 rad/sec

Enabl es del ay/ advance control when servo

rigidity is to be increased with orientation stop.
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Swi tch Name Descri ption
SW12 Encoder Noteh |In-Position
rance
orientation 0 0 . Used to set position
I n-position 1 0.09 deg. error range in which
range 9 0.18 deg. orientation finish
3 0.26 deg. signal is output.
p 0.35 deg. Since a single spindle
5 0.44 deg. rotation is divided
6 0.53 deg. into 4096 parts:
. 0.62 deg. Error range =
8 | 0.70 deg. 360 deg. x =2SLyaiue
2 0.79 deg. Standard notch A
A 0.88 deg. setting
B 0.97 deg.
c 1.06 deg.
D | 1.14 deg.
E 1.23 deg.
F 1.32 deg.
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Switch Nanme Descri ption
SW13 Orientation, SW13 0 - F x 256 12.5°
SW14 Position 9% SWi4 0 - F x 16, 12 bit binary ) 34°
SWL5 shift ¢ SW5 0 = F x 1 .09%°
%/,
D : - set_val ue
Position shift = 360 deg. X 1096

: 1 _
Least increnment = 360 deg. X —095— " 0.09

Set for stopping at prescribed orientation
position with encoder nounting.
Position will not shift even when selected

during orientation stop and SO re-orientatior
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(3)

Li st of pushbutton sw tches

No. Nane Description

ST1 Reset Press the ST1 switch when the inverter operation
is to be initialized totally and when the DIP
swi tches and ot her settings have been reset.

"Do not set the switch while the notor is operat-
ing. If it is reset while the notor is operat-
ing, the motor free-runs and then stops.

ST2 Orienta- Mot or operates at notor orientation speed while
tion test this switch is ON. Wien OFF, orientation is

perfornmed once and then notor stops.

(Note) This is effective only when swé-1 is OFF.
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Setting pins

denotes t hat

Note: pin is inserted.
@ denotes that pin is removed.
No. Name Description
PIN 11| Orientation C1| Supply from NC| .,y SPARE
Yu PIN 4
ly from NC . S SPARE &
encoder power c2 Suppwg PINII PARE B
supply
PIN 12| Orientation B1 | Source drive PINID D°FC PINIZ B§§A
.| (open emitter) oo
13| position inter-||B2 | Sink drive Oio

face setting

(open collector)

PINI2

PINIZ Blgol A

(Not e)

Wth reference to page 3 1and 47

set swé=-5 also at the same time.
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(s) List of check pins

No. | Description

P5A +5V
| Dca | «ov (digital ground)
| cuso |  Speed feedback, phase B, square wave
|  CH51 | Speed feedback, phase A square wave l
| cH52. |  Oientation position feedback, phase B |
| cus3 | Oientation position feedback, phase A |
l CH54 l Oientation position feedback, nmark pul se |
l CHsuAI A/D i nput signal I
| cuss | +1sv
| cks6 |  +OV (analsg ground)
| o7 | =15V
| CHS8 l Speed feedback, phase B, sinusoidal wave

| cH59 | speed f eedback, phase A, sinusoidal wave |
| cH6o | «2uv |
| cu61 | Speed feedback, phase X, sinusoidal wave |
| CHe2 Speed feedback, phase B, sinusoidal wave l
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(1) List of LEDs
No. Symbo.| Description
LED 1; [ AL 8 Refer to separate sheet for details on fault
LED 1: y
LED 14 2 code displ ays.
LED 1¢ 1 )
LED 17 | ndi cates undervoltage. Lights with voltage
drop of less than 170V or nore than 15 ns.
LED 18 Lights with converter regeneration.
LED 19 Lights with base cut-off of inverter, converter
transi stors.
LED 20 Lights with converter voltage charging.
LED112 Speed command di spl ay
12 bit binary
LED 101
(2) List of setting pins
No. Nane [ Description
PIN 1 |Speed setting Max. BE | 1000 (Rpy) | men s el Zanep .
speed | B | 5300 (RPM) | ewi oS E
setting| L | 350 (RPM) | e afHa| S0 &
'PIN 2 |Digital speed A1 | Source drive ;3 [OF5 :s
_ | (open emitter) PiNe Aggla FINe C§D
3 |command inter- A2| Sink drive
(open collector)|PIN3 -*@3 PINZ CigiglD

face setting

Refer to pages 30 and 47, and set these

pins at the same tinme as SWé-4.
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(3) Alarm signals
0: LED OFF, output = High (transistors cut off)

1: LED ON, output = Low (transistors activated)

output Alaa
signal Reset
No. AL6 AL4 AL2 ALl | signifi- Details mathod

LED12 LED13 LEDM LEDLS| cance

Motor This is detected when the |Alarm reset PB after
1 0 0 0 1 | over tamperature inside the socor has cooled OFF.
heating motor has exceeded the
prescribed level.

txcessive ([Thi S is detected when After the motor has
2 0 0 1 0 | speed the sotor speed differs stopped, eliminate
error greatly from the comsand the cause and use
value. alarm reset or reset PB.
3 0 0 1 1 (Spare)

Breakar This signal is ocutput

4 0 1 0 0 | exip when an abnormal current
flows to the input and
the bresaker trips.

Phase This detects phase | 0SS
s 0 0 1 l|loss i N ethe input with
resecting and power
switch an.

‘Emergency (This indicates that the External ® wrgency
6 0 1 1 0 [17-T- 2 emergency sStop pushbutton |stop PB to OFF’
onthe © xtarnalcontrol
panel is ON.

Over This occurs when t{he motor
7 9 1 1 1 | speed speed ©® xcoads 115w of its
rated speed.
Converter | This detects an over-
8 1 0 0 (0] over- currant in the converter.
current
coacroller Overheating s decected
9 1 0 0 1 mg *€| «when the temperature of
the heat siaks OC the
h
eating semiconductors, |
the ambient temperature etcC.
ts abnormally high.
Under Thi s decectsthat the
10 1 0 1 0 voltage input voltage is more than
detection |15as and less than 170 V.
over hi 8 destects that the .
11 1 0 1 1 | voltage converter's DC voltage | S
detection | abnormally high.
Inverter |Thi S decects an over-
12 1 1 0 0 over- current in the inverter.
current
13 B 1 0 1 cu Microcomputer fault
faulg 1
14 1 1 1 0 - 2
15 1 1 1 1 . 3
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(4) List of check pins

No. OV Descri ption

PSA |DGA | +5V

DGA |DGa | OV (digital ground)

cH1 | AGa | +15v

CH2 | AGA | Ov (anal og ground) ’f
CH3 |aGA | -15V |
CH4 | ACA | Phase V, reference sinusoidal wave |
CH5 | AGA | Phave U reference sinusoidal wave )
CH6 | AGA | Phase V, voltage command ]
CH7 | AGA | Phase U, voltage conmand |
CH38 |AGA Phase W voltage conmmand

CH9 |AGA Current anplitude signal

CH10|ACA Triangul ar wave carrier

CH11|DGA Phase U, PWM waveform

CH13| DCA Phase V, PWMV waveform

CH14| DGA Phase 'w,PWMvvaveform

CH15| DGA Phase U, base anplifier drive signal

CH16 | DGA Phase V, base anplifier drive signal

CHL7| DGA Phase W base anplifier drive signal

CH18 | DGA Phase U, base amplifier drive signal

CH19 [ DCA Phase V, base amplifier.drive signal

CH20 | DGA " Phase W, base anplifier drive signal

CH21| DCA Phase sequence detection, positive sequence: H gh
CH22| DA Base cut-off during regeneration

CH23| DGA Phase R, base anplifier drive signal

CH24 | DA Phase T, base anplifier drive signal

CH25| DGA Phase S, base anplifier drive signal
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CH26 |pGa -| Phase s, base anplifier drive signal
CH27 |DCA Phase R, base anplifier drive signal
CH28 DGA Phase T, base anplifier drive signal
CH29 AGA Troubl e detection |evel
CH30 [AGA | nverter side, phases u, V, W full-wave rectifi-
| cation_ waveforms
[CH37 [AGA Override command
CH32 (AGA -10v, reference vol tage
CH33 |AGA +10v, reference voltage
CH34 [AGa Speed neter out put
CH35 DA Regenerative converter, overcurrent |evel: Low
CH36 |DCA ' Speed arrival signal
CH37 |DCA Zero speed signal
CH3TADGA Oientation finish
CH38 DCA IR_ege?erative side current limting: high while
i mting
CH3Y DGA Regenerative side current limting
CH40
CHAl1 |AGA Anal og speed command input, nmax. speed at «+10V
CHA2 |AGA Converter voltage, 10v at 400V
CH43 JAGA Supply voltage, peak rectification
CHU4 3AIAGA Regenerative side converter current
Non in- .
CHu4uY suéated Inverter side base amplifier output, phase U
08F 4
on in- _ o E
CHu5 sugated fnverter side base anplifier output, phase V
08G
on in- R _
CHU6 |sulated | Inverter side base anplifier output, phase W
08H
on in- ] o j _
CHUT |sulated | Inverter side base anplifier output, phase U
084
Non in- —
CH48 ggé:ted Inverter side base amplifier output, phase V
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Non ine
CHug9 |sul at ed
DOS8A

| nverter side base anplifier output, phase W

Non ine
CH50 | sul at ed
DO8C

Converter side base anplifier output, phase R

DO8D

Non in-

CH51 | sul at ed

Converter side base anplifier output, phase S .

Non in-
CH52 | sul at ed
DOSE

Converter side base anplifier output, phase T

Non 1 n-
CH53 |sul at ed
DO8B

Converter side base anplifier output, phase R’

Non in-
CH54 | sul at ed
__ |DO8B

Converter side base anplifier output, phase S

Non in-
CH55 [ sul at ed
DO8B

Converter side base anplifier output, phase T

CH56 |AGA

Phase U, I1nverter side current detectlonwx,7

CH57 |AGA

Phase V, invcrter side current dc'c,ectiom)qjS]ﬁmx

CH58 |AGA

|
1

Converter side DC current detection
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(s) List of wvrs

No. | Description |
VR1 IPhase W, current command zero adj ustnment

VR2 | Phase V, current command zero adjustment ‘

VR3 | Phase U, current command zero adj ust nent

VRS |+/-10V, reference power supply (Note 1)

VR6 | Over-speed |level adjustment, corresponding to PIN1=-A (Note 2)

VR7 | Over-speed |evel adjustnent," corresponding to PIN1-B (Note 1)

vrg | Converter voltage gain adjustnent,. l

| vR9 Bupply vol tage beak val ue gain adj ust ment |

VR10| Regenerative converter current zero adjustment, CH43A |

vR11| Converter DC current zero adjustment, CH58 |

VR12| I nverter side, phase V, current feedback zero adjustnent,
CH57
VR13 ICnvgrter si de, phase U, current feedback zero ad] ustnent,
H5

VR14| Speed neter adjustnment

VR15| Load neter adjustnent

Note 1: Starting with edition Gs4, VRS and vrR7 have been
di scontinued on the rot card.
Note 2: CQver-speed is adjusted by VR6 and pin1-a and B.
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5.4 SE-PW
This is the power supply which supplies all the FR-SE DC power.

AC 170-253V i nput

p—
L&
|
Eoooooom jJooe nao ooolloec ococo o000 f
N |
<<.:S§§v§ <F<=Z= SEC =22 wfw oSu o3 I
2EzzeRE EEZZR ¥2Z XET For =Rz IsE xIx
: nZziXE=z Ay XX L XFax=>
——————— eyt N ! S St ot gt ! eyt
Block A «

Notes:
(1) Notethatexcept for block A noinsulation is provided with
the main circuitry..

(2) Line 0 in block A is connected.
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Block | Name G ound DC output vol t age
PSA DA [com- +5V +/=3%
P24A D24 npon +2U4V +/-10%
A
P18A AGA  ground +18V +/=-10%
N18A -18V +/-10%
P8F +8V, +15%/-5%
B DO8F
N8F -8V, +15%/-5%
P8G +8V, +15%/-5%
C DO8G
N8G -8V, +15%1/-5%
P8H +8V, +15%/-5%
D DO8H .
N8H -8V, +15%/-5%
P8A +8V, +15%2/-5%
E DO8A
N8A -8V, +15%/-5%
P8C +8V, +15%/-5%
F D08C
N8C -8V, +15%/-5%
P8D +8V, +15%/-5%
G D0O8D -
N8D -8V, +165%/-5%
P8E +8V, +15%/-5%
H DOSE
N8E -8v, +15%/-5% |
P8B +8V, +15%/-5% ;
| Do8B ,
N8B . -8V, +15%/-5% |
J AC DOM si gnal :
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CHAPTER 6  ORl ENTATION POSI TI ON DETECTOR MOUNTI NG PROCEDURE

6.1 MAGNETIC SENSOR TYPE OF SINGLE PO NT ORI ENTATI ON
(SE-CPUL card is used)

6.1.1 MAGNET AND SENSOR OPERATI ON

Dependi ng on the position relationship wth the magnet, the

sensor generates two kinds of voltages (see Fig. 6.1).

Di rection
of rotation

Mounting plate

Magnet

Detection head

Outpy} voltage
Anplifier
out put voltage

i

-IMS signal -8

!

FIV e o
.
e R
.l >0
. ';
- :
- e e 1 .
. -8BV
: i
LS signalj}. -8~
N #5'V:

(1] ,
N |

Fig. 6.1 Sensor output voltages
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Mssignm

This is characterized by the fact that its output voltage is OV
atthe center position of the magnet and that it reaches a peak
at both ends of the magnet. It is controlled so that the OV

vol tage position is always the hone position.

LS signa
This is characterized by the fact that it is a constant voltage
within the area ofthe magnet. Itis enployed for checking that

stopping has without fail occurred within the nagnet area.
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6.1.2 TIME CHART

Fig. 62is a time chart of the various signals.

Normal operaticn speed Oient. speed-

l AN

Cree; speed

(Speed)

MS

(Sensor Ms

signal)

LS |
({Sensor LS ) L
signal)

LI {
(Orient. command)

r

—_—

UPTS ] .
(Speed arrival) SWu-5,6,7 setting

[
S1 . |
(SLOW OOWN TIMER) (software)

ORAI=ORA2)
(Orient. finish)

LEDY -
(INPOSITION)

Fig.6.2 Tinme chart
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

Wien the oRCl (orientation signal) is set O\, the notor
speed is switched over from the nornal operation speed to
the orientation speed.

Wien the notor speed arrives at'the orientation speed, the
speed arrival signal rises.

After the speed arrival signal has risen, the software

sl owdown tiner starts operating atthe timng (at the very
time the nagnet passes in front of the sensor) during
which the sensor LS signal falls.

The slowdown tiner is set by SWw4=5,6,7.

When the tiner counts up, a switch is made fromthe orien-
tation speed to the creep speed. (1st decel eration point)
At the creep speed, a switch is nade to the position |oop
by the timng at which the LS signal has risen to the high
"| evel . (2nd deceleration point)

The sensor MSsignal stops at the OV position due to the
position |oop control.

The orientation finish signal rises at the target position

and ORAl=-ORA2 are set to closed.
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6. 1. 3 MAGNET AND DETECTI ON HEAD MOUNTI NG DI RECTI ONS

The mounting directions for the magnet and detection head are

specified as shown in Figs. 6.3, 4 and 5.

(1) Mount so that the index hole in the center ofthe magnet and
the key slot on the-detection head are positioned on the
sane side.

(2) Mount the index hole on the right side (on the opposite side
to that of the tool) when the spindle tool is on the left
si de.

ﬁsgz_ﬂ'wbunting the magnet onto the circunference of a rotating

body

As shown in Fig. 6.3, nount so that the key slot and index hole

point to the non-load side of the spindle.

L

L . . §\§ e "'"' S K ey
[C— . ] l....-- i

'I
/‘_(4 Arrow viewah

Index hol te

Key sllet

1

Fig. 6.3 Mounting onto the circunference of a rotating body
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' Mounting the magnetontothe flat surface of a rotating
body
(1) Wien the nounting surface is on the non-load side of the
spindle, mount so that the index hole and key groove are
pointing toward the center side, as shown in Fig. 6.4.
(2) Wien the nounting surfaceis on the spindle |oad side, nount

so that the index hole and key groove are ont he

circunference side, asahown in Fig. 6.5.

Index hole
Kau slot Index hale

Key w—aSlot O 'l ; . -

G

B

Arrow view 2

Fig. 64 Munting onto a flat surface oh the non-load sideof
the rotating body

e —‘f’§

-hc

i/
Index hole Key glot

Index hole ey silot

Arrow view ¢

Fig. 6.5 Munting onto aflat surface on the |oad side of the

rotating body
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| Notes

(1) Oientation will remain normal even if the nagnet and
detector are nounted, as shown in Fig. 6.6, in the opposite
way to that shown in Figs. 6.3, 4 and 5.

(2) Unless the directions in which the magnet and detector point
tally, as shown in Fig. 6.7, a high level of vibration
results at both ends ofthe magnet andorientation is
di sabl ed.

M

—F = —==

Index hole Index hole | »
Key slot &
FI g. 6. 6 FI g. 6. 7
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6.1.4 CHECKPO NTS WHEN MOUNTI NG MAGNET

Bear in mnd the follow ng points when nounting the nagnet onto

the spindle.

(1) Do not bring strong magnetic objects near the nagnet.

(2) Take care not to subject the magnet to shocks.

(3) Use MA screws to secure the nagnet rigidly to the spindle.

(4) Provide the rotational balance of the whole spindle with the
magnet nount ed.

(5) Bring the index hole in the center of the magnet to the
center of the nmounting disc and align its direction wth
that shown in Figs. 6.3,4 .and 5.

(6) Make sure that the surroundings are clean so t hat met al
chi ps and dustdonot adheretothe nagnet andthereby cause
errors.

(7) Paint over the mounting screws to lock themin position so
as to avoid any | ooseness.

(8) Wen the magnet iIsto be nmounted onto a polished disc, the
disc may have becone magnetized. Steps should therefore be
taken to demagnetize it.

(9) The dianeter of the disc onto which the nmagnet is nounted
shoul d be notl ess than 80 nm and not nore than 120 nm |t
may be-larger if the spindle speed is |ow

(10) When the spindle onto which the magnet is nounted rotates at
a speed higher than 6,000 rpm, the magnetnustbe replaced

wi th a high-speed version (which can be used up to 10, 000

rpm).
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6. 1.5 CHECKPOINTS WHEN MOUNTING SENSOR

Bear

(1)

in mnd the follow ng points when nounting the sensor.
Ensure that the key slot on the detection head and the index

hole in the magnet are pointing in the same direction.

(2) Mount the sensor so that the center line on the end ofthe
head and t he center of the magnet are al i gned (see Figs. 6-
3, 4 and 5).

(3) Refer to Table 1 forthe size of the gap between the nmagnet
and detector when thr mounting method in Fig. 6.3is
adopted. Refer to Table 2 when the nethods in Fig. 6.4 or
6.5 is enployed.

* |t is recommended that jigs be nade for nass production.

(4) Al though the pre-anplifier connector is oil-proof, it should
be nounted where the chances for oil to cone into contact
with it are mninal.

(5) Lay the cable to the controller fromthe pre-anplifier at a
di stance fromthe power supply circuitry wires so that it is
i sol ated fromthem

(6) First check the connector connections and ensure that the
connectors have been inserted properly into the receptacles,
and then tighten up their |ock screws.

Table 1
Radius Max. gagony pagﬁ?c;ap Max. g::komﬁiﬁfbgggt
(mm) _(mm) _(mm) (mm) (mm)
50 11.5 +/-0.5] 2.7 +/=0.5
50 9.5 +/-0.5] 2.8 +7-0.5 | B +7-0.5 | 1.31 +/=0.5 |
60 8.5 +/-0.5] 3.0 +/-0.5 | 7 +/=0.5 | 1.5 +/-0.5
- 70 7 +/-0.5 [ 2.38 +/-0.5_
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Table 2

Sony product

Makome product

'Radius (mm) | Gap (mm) Gap (mm)
40 6 +/=0.5 5 +7-0.5
50 n [1]
AN " "
Fig.6.8 Mounting the detector
' l
! .
Spindl I MO3
-_-_'._..--.._C‘:
1 <
\
‘ Surface A
;__ Hin.“gap 4
Al lowable mounting error L550Seml

=2=

!

(Center

Fig.

Center indexhole

Ad Justment

Key slot

range
=2=

Center

o|Amplifierio

—/

TO controller C:NR//Z
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6.1.6 EXTERNAL VI EVWS

3.1 Magnetic sensor

(1) Magnet
Center punch hole
-+ ¢ -“F—T -
——-— 3 & i
eight40+1.5
<4 ! = | ,U_ 21759
‘ T I
‘ a0 ' 7\\_ ar0a —2.C
S0 Mounting hole g
(2) Detection head
Index slot
w} 28 s's
. 14
\NH" Cabdle
= 1engthso_°" I
.
pat
S

1
25 or less|s

e e o — L

=

[
1N

(3) Amplifier

6. 2-5.5 dir. hole

/ 2%

lilJ

=+
Connectnr is provided.
=2
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6.2 ENCODER TYPE OF MUILTIPLE PO NT ORI ENTATI ON(SE-CPU2 card is used)

6.2.1 DESCRIPTION OF OPERATI ON

Qperation is shown belowin the formof a tinme chart.

Data read

Oient. speed

L—L(‘\!fc:eep Speed

'
Mot or speed i -Count start
|

Oient. command r

(ORC1~COM) i i

Speed arrival i

‘Mark pul se I N L % 1

| n- posi ti on out put 2 l

(ORA1—0RA2)

Fig. 6.10 Tine chart

(1) The orientation position is read in with the orientation
command and the notor speed is switched to the orientation
speed.

(2) Wien the notor speed arrives at the orientation speed, the
sﬁeed arrival signal rises.

(3) Wen the mark pulse is input fromthe encoder after the
speed arrival signal has risen, the orientation position
count given in 12=-bit binary code fromthe external source
starts.

(4) Wen the value (lst deceleration point) set by sw4-5, 6
and 7 fromthe target point is reached,. the notor speed

switches fromthe orientation speed to the creep speed.
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(5) A switch, is nmade to the position loop at the value (2nd

decel eration point) set by sw4-2, 3 and 4 fromthe target
point, the motor starts decelerating and it stops at the

target point.

(6) The I N-POSITION signal rises before the target point by an

(7)

(8)

amount equivalent to the SW2 setting value and then the
| N-POSI TI ON si gnal out put contact closes.

When the orientation command is released, the notor is
reset to the speed of the speed commandgiven at that
time.

Wien re-orientationing fromthe orientati on node, the

spindle rotates once and orientation is perforned,.

Dependi ng on the settings of SWL3, SWL4 and SWL5 for
position adjustment and on the orientation position given

externally, the spindle will rotate nore than once.
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Dedoed CONPIGURATION

Controll er

—_.—] e — - —
1

M1¢

- e ‘
~——————Sequen e[___!mos 1
! -_——_J N,
— l

:Sequence’
Orient, position command | !
L conc (12-bit binary) L
- —— o e— vt © m— - ——
CONAA 1 PLG #@}:I E
[————— ,Enccdenq.-'._/__E:'!_ |_,-—- spindle
e
-
— .
Liﬁc‘cor —

Fig. 6.11

Note: When the notor rotation direction and encoder rotation !
|

direction differ, make the adjustment using DIP switch Swi-

-8 on SE-CPU2.
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6.2.3 ENCODER DI MENSI ONS

4—254 ~

M3 o017

-]
943 011

o . -
. 92 ! R o
Se - ™
| —1 "l
| ™
[] - )
@' i %
0
2
Kev way dimension P et
g
-
- I !I-h—ﬁ
Plate for the speciasi anentio/ J - g
\ S SR
!__ 268 CANNON connector
Qutput pin configurstion ' __Ms& 1ZAZ0-29p
MS31 06A20-2¢8S
A lcha K ov
MS3Q57~12A
B 2cha L
c lebB | M
D I N ® leha (Cabl e connector §is not Supplied.)
E Fh-ssis :rounq P e 2chA
F R ® [chB
G S
-l H +5V T . Reverse rotation signal
s ! |
Fig. 6.12
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CHAPTER 7 TROUBLESHOOTI NG -
7.1 | NTRODUCTI ON
Wien trouble occurs in the controller, check out the follow ng
points as far aspossible. Then proceed with inspection and
repair work asoutlined in the sections below.
The follow ng points areextrenely useful when nmaking contact
wi th servicing personnel andexplaining what has happened. ~
Checkpoi nts when troubl e occurs
(1) Have trouble lanps on controller's cosnetic panel |ighted?
Wi ch | anps have |ighted? -
(2) If afusehasblown, is it the R S or T phase? (Control
circuit input fuses)
(3) Does the trouble or failure recur? -~
(4) Are the ambient temperature and temperature i nside the panel
at the regular levels?
(5) Does the trouble occur during acceleration, decel erati on or ~
during constant speed operation? \Wat is the speed at the
time of the trouble?
(6) |Is there any difference with forward and reverse rotation?
(7) Was there a nonentary power failure?
(8) Does the trouble ocur With a specific. operation or conmmand?
(9) What is the frequency with which the trouble occurs?
(10) Does the trouble occur with a | oad added or reduced?
(11) Have parts been replaced or anyother stopgap neasures
taken? ~
(12) How many vyears have passed since the equi pnent was first

oper at ed?
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(13) I's the supplyvoltage nornmal? Does it vary'greatly
dependi ng on the tine zone.
7.2 'STEP 1
Check the followi ng points as the first step in troubl eshooting.
(1) Supply voltage:
2o00v +/-lo;, 50/60Hz,210/220/230V +/=-10%, 60H2
The power supply should not be allowed to fall below 200V
-101 even for short periods of time.
Exanpl es: Voltage drops at certain tinmes every day.
Vol tage drops when certain nachines are started.
(2) Is anything wong with the control functions around the
control ler?
Exanpl es:  Anything-wong with NC, sequence circuitry?
Visually inspect parts, connections fortrouble.
(3) |Is the tenperature around the controller (tenperature inside
panel ) |less than 55 deg.C
{(4) Anything wong with exterior of controller?
Exanpl es: Card parts, pattern burnouts, trouble, etc.
Loose connections, danage, foreign matter.
(5) Do all the SE-PWDC power outputs correspond with the
prescribed vol tages?
Once the above checks have been carried out, it should be
possi bl e to determ ne which parts are th.e cause of the trouble
and to identify what the trouble is. Trouble in the FR-SE series
can be broadly divided as foll ows:

Troubl e group A

0 Power is supplied to the controller for the first time but

itdoes not operate properly (I)
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o The controller has been operating properly to date but
has suddenly ceased to do so (II)
o The controller does not operate properly fromtinme to time, the

orientation stop position shifts and the fault lanp lights (III}.
Trouble group B

0o Trouble in the controller
0 Trouble in main circuitry
o Trouble in control circuitry
o Trouble in the detector
o Trouble in encoder for speed detection
oTrouble in encoder formultiple point orientation
o Trouble in magnetic sensor for single point orientation
o Trouble in power supplies
o Trouble in notor.
o Oher trouble (inadequate input signal conditions, cable

di sconnection, etc.)
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7.3 STEP 2

Troubl e groug
I

Checkpoints

temedy

Power is sup-
plied to con-
troller for
first time bu
it does not
operate pro-

perly.

Stringent tests were

conduct ed when unit was
shipped but if unit
does not operate proper-

'y when power is turned

on for first time, cause
may be
1 Controller sustained a

heavy bl ow during op-

Visually inspect exter-

ior of unit for signs

eration or installa- of trouble.
tion and was damaged.
2 External wiring or se |2Check that power LEDs

quence error, discon-
necti on.

Has unit been grounded

Power supply phase se-

quence is unrelated.
D

i nside SE-PW Iight.
Check that nothing is
wong W th external

W ring and sequence.

(Note 1)

3 Check again that ROM
numbers and DI P swi t ch
settings are identical
to those onorder part:

[ist.

|f they differ, .replace
ROM or reset.

| Mot or speed does not

I ncrease.

Change over any 2 of U,

V, W phases of notor




armature W [ Ng.

5 K if only notor op= 5 Re-check that |oad cor-

erates. responds to design
val ue.
6 Irregular operation 6 Re-adjustnent required.

with orientation stop.

only. (overshoot, etc.)

7 Controller fault LEDs Refer to Section 7.4.
light: AL8, AL4, AL2,
ALl (LED12) (LED13)
(LED14) (LED15)

Note 1: The start signal €W and CCWinputs nust besetoONafter

t he READY signal and speed comand have been suppli ed.

-86-




Troubl?lgroup

Checkpoi nt s

iemedy

Control | er has
been operating
properly to datt
but has sudden-
ly ceased to do

SO.

1 Check for blown fuses, || Replace any bl own.
mai n' circuitry no-f use fuses; if fuse blows
breaker tripping. even after replace-

ment, check under
step 3.

2 Check input power. > Reset to normal val ue

AC200V +/=10%, 50/60Hz i f incorrect. Make

AC200-230V +/-10%, 60H

avai | abl e power sup-
ply so that voltage
onleft is maintained
even in transient

state.

3 Controller fault LEDs
light: AL8, ALY4, AL2,
ALl (LED12) (LED13)

(LED14) (LED15)

Refer to Section 7.4.

from NC
or sequencer OK?

LED2 (READY) lights in
LED3 (.CW)

4 1 nput signal

ready state,;
lights with forward ro.
tation; LED4 (CCW)

lights with reverse ro-

tation.

I Restore external in-

put to nornal

; | f operation pos-

sible, trouble lies

-87- -~




Trou?fe group

Check points

Renedy

Check whether open
operation is possible
with swe-2 OFF (open),
SW5- 3, 4 and sorFand
reset PB ON.

I n speed feedback
encoder. Try re-
placing encoder.

If operation is
still disabled,
trouble lies in main

circuitry:
Fault display LED w |

lights.
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Troubl € group
11

Check points

Remedy

Controller
does not oper-
ate properly
fromtime to
time.
Orientation
stop position
shifts.

Faul t displ ay
LED |ights.
Swi t ching on
power or re-
setting after
power has been
swi tched off
results in re-
setting and
normal oper a-

tion.

-(Load situation,

In this case, whole
Situation nust be
clearly grasped.

opera-
tion node)

Cause may be (3) bel ow

1 Input power is sudden=-

cut off or reduced,
undervol t age LED or

LED17 |ights.

Check fluctuations in
I nput power and ot her

details.

2 Control circuitry
mal functions wth
abnormal 'y high
noi se | evels.

The controller can
wi t hst and 1600V/1us

power |ine noise.

' Locate source of noise,
and nount surge kiiler
at source.

Gound (particularly,
detector) connection

nmet hod. Re- check

31s |oad overl oaded
nmonentarily under
effect of vibration,
‘etc.?
Check thoroughly wth
orientation errors,

etc.

Check out machine
system

Check backlash with
spi ndl e encoder and

spi ndl e.
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7.4

SYMPTOMS AND REMEDIES

1. Wen the fault display LEDs |ight

The trouble code activated the fastest

i ndi cates the

t roubl e. (1 signifies "ON' or lights and 0 "OFF" or goes
out.)
(1) MOTOR OVER HEAT
| AL8 (LED12) | AL4 (LED13) | AL2 (LED14) | ALl (LED1S)
0 0 0 1
OoHsl and OHS2 are not activated.
| Trouble Checkpoi nt s Renedy
Over| oadi ng 1 Motor |oad 1 Reduce | oad.
2 Start/stop frequency 2 Reduce frequency.
Fan failure I s fan not or wor ki ng Repair or replace fan.
properly?
Bl ocked notor | Sufficient air passing C ean.
air intake t hrough?
Tenperature Reset after motor fan is |1 Shortcircuit OHS1-0HS2
det ecti on
el enent operated for several as stopgap neasure and
failure mnutes in notor stop continue operating.
state? 2. Replace notor.
(2) EXCESSI VE SPEED ERROR
AL8 (LED12) | AL4 LED13) | AL2 (LED14) | ALl (LED1S)
0 0 ! 0
When an error (500 rpm) greater than prescribed between
command speed and present speed occurs for 12 seconds
Troubl e Checkpoi nt s Renedy
Overloading Motor |oad Reduce | oad.

Speed detec-

possi bl e?

I's open operation

Repl ace- encoder.
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tion encoder sible
troubl e 1
Card 1 SE-CPUL or SE-101 card|1 Replacenent sequence:
troubl e trouble CPUT, 2 = 101
(3) BREAKER TRI P
AL8 (LED12) | AL4 LED13) AL2 (LED14) | ALl (LED1S)
0 1 0 0

Lights when main input NFB is tripped.

| OC (converter/inverter) LED may |ight first.

Troubl e Checkpoi nts Renedy
Supply volt- Check that supply volt- |Wen voltage is near 180V
age of 180V age during deceleration [in nornal node, it may
or |ess (regeneration) does not |fall below this value in
fall bel ow prescribed transient node and so it
val ue. should be increased. Or
i ncrease power supply
capacity.
Refer to 10C Refer to IOC trip. Refer to ICC trinp.
trip.

(4) PHASE LOSS

| ALs (LED12) | AL4 LED13)| AL2 (LED14) | ALl (LED1S) |

[ 0 ! 0 0
This is checked and lights up only when power is ON
Troubl e Checkpoi nt s Renmedy
Phase | oss Check vol tage of input Return 3-phase power supe
phases. ply to nornal.
Bl own fuse F1, |Check cause, inspect for |Replace unless sonething

2, 3

shortcircuiting.

Li S wrong.
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(5) EXTERNAL EMERGENCY
AL8 (LED12) AL4 (LED13) AL2 (LED14) ALl (LED13)
0 1 1 0
When sw7-2 is ON
This lights when the external energency stop input
(normally ON) is cut off. [Inspect thoroughly for causes
and then set input to ON. Return to normal operation.
When sSW7-2 i s OFF
Ext ernal energency stop | anp does not light.
(6) OVER SPEED
ALS (LED12)| AL4 (LED13)| AL2 (LED14)|ALl (LED1S)
0 1 1 1
This lights when the notor speed reaches 115% of the
maxi mum speed and the over-speed detector circuit is
activat ed.
Crouble Checkpoi nts Renedy
| ncorrect max. Check SE-101 PIN1 set- | Reset if incorrect.
speed setting tings and SE- CPU SW7=4~
8/SW6-7 settings.
Speed detector Check encoder out put Repl ace detector.
troubl e frequency:
q $ 256 201500 at 1500 rpm
CHS9, CH62 on CPU2 card = 6.4 kHz
CH60, CH57 on CPUl card
Speed det ector Defective card Repl acenent sequence:
command cir- cpuUl, 2— 101
cuit trouble
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(7)

| OC TRI P (INVERTER, CONVERTER)

L A
Arr

Converter 1CC
AL8 (LED12)| AL4 (LED13)| AL2 (LED14)|AL1 (LED1S)|
1 0 0 0 |
Inverter | OC |
ALS (LED12) | AL4 (LED13) | AL2 (LED14) | ALl (LED15)
1 1 0 0

| OC tripping can occur at the inverter or converter side.

Overcurrent

is denoted when either

LED |ights.

The main circuitry sem conductors may be damaged when the

| OC fault recurs even after resetting.
Troubl e Checkpoints Renedy
Danage to D sconnect connection between con- Repl ace power
[
power troller and notor and operate con- transi st ors.

transi stors

troller alone. Does IOCC trip light?

olf it lights, power transistors
are danaged.
o If it does not light, advance to

foll ow ng checks.

connecti ons

H gh notor Check notor | oad. Reduce | oad

| oad

Faul ty Check wires around motor. | nspect Correct wiring
not or for | ooseness in termnal screws. if it has been

connected in-

correctly.
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Trouble Checkpoi nts Renedy

G oundi ng Measure W th negger; notor is defec- | Replace notor
or shorting [tive if less than 1 Mohm
of notor

wi ndi ng

| ncorrect Must be 180V or nore even under |oad | I ncrease power
power supply|conditions during acceleration/dece~|Capacity.

capacity | eration.

loC ]
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Tr oubl e

*Checkpoi nt s

Renmedy

Abnor nal Cbserve supply voltage waveforns with
supply synchroscope and check that they are
vol t age normal during acceleration and decel-
wavef or s eration.
1 When there is a partial drop Elimnate wave-
form distortior
1 I ncrease cap-
//’fN\\ acity or in-
~ \.”j crease power
—_ cabl e size.
2 | nmprove ot her
Must be | ess than 100ps _
2 Wien the peak val ue drops sem conduct or
m unit in which
waveform dis-
\z-/-;'/ tortion OC-
Mist be |ess t\han 2-3% cars:
ibnormal Miust not change nore than .4./-31 of | nprove fre-
ower fre- |prescribed frequency. quency fluctua-
juency tions.
defective | nverter CH30-AGA Repl ace sE-101

surrent de-
cector cir-

uit

Troubl e at 10v peak
Converter CH43A-AGA

Troubl e at 4.5V peak.

card.

(8) CONTROLLER OVER HEAT
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| aL8 (LED12)

AL4 LED13):| AL2 (LED14)[ ar1 (LED1S)|

| 1 0 0 1 |
Controller's thermal protector (nmounted on cooling fan) is
activated.
Troubl e Checkpoints ( Renedy
Overl oadi ng 1 Motor load I Reduce | oad.
12 Start/stop frequency 2 Reduce frequency.
H gh anbi ent Measure control ler's Consi der cooling if it

tenperature

anbi ent tenperature.

exceeds S5 deg.C.

Failure of fin

cooling fan

s fan working properly?

Repl ace fan.

(9) UNDERVOLTAGE

AL8 (LED13)

AL4 (LED14) | AL2

(LED15)

AL1 (LED16)

!

0 1

0

LED |ights when i nput

power

is 25ms, 170V=-164Vor less.

Troubl e

Checkpol nts

Remedy

Usual |y, op-
erati on norme
nor nal

al ; op-

eration with

resetting

Lights with speed change
or under heavy | oad con=

ditions.

| ncrease power capacity.

Li ghts usual-

ly

I f input power is normal:

SE- PW troubl e
ACDOWN-DOSA
H gh when control cir-

cuitry is normal (+5V)

Repl ace SE- PW
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(10) OVERVOLTACGE ( CONVERTER)
ALS (LED12) | AL4 (LED13) | 'AL2 (LED14) | ALl (LED15)
| 0 1 1
This LED |lights when the voltage of the internal snooth-
ing capacitor has risen above the allowabl e val ue.
Troubl e Checkpoi nts Renmedy

H gh power impe

edance

| ncr ease power cap-

acity.

Monent ary

nmomentary power

drop or

failure during de-

Check if- LED17 has cone

on.

Reset and then

observe state.

cel eration
Detector circuit Wien above cases do not [Replace SE-101 card.
troubl e apply, fault may lie in
detector circuit.
(11) Trouble in CPU
AL8 (LED12) AL4 (LED13) AL2 (LED14) ALl (LED1S)

1 1 0 1

1 1 1 0

1 1 1. 1

2

yt/f("/’%u/ inside the CPU cards.
1 /( Ca E&—ting. It may be necessary to replace the cards (or the

This consists of errors in-the logic or in the operations

(bserve the state after reset-

90/47 CPU chi ps).

0nt of” When LEDs 12 t hrough 15 on thefi(’)?‘card do not lightwith
Ya 7‘)/ resetting, the CPU card is faulty. Cards CPUL and 2 nust

(o mr2g 617 e repl aced.

g1 ~G A
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2. Wien the fault display lanmps do not I|ight
(1) The notor does not operate at all even though there is no fault

di spl ay.

Trouble Checkpoi nts Renmedy

1ncorrect con.| Check wiring and inspect for |Wre properly.
nections or di sconnecti ons.

«di sconnecti on

Incorrect in- | 200V, SOHz/200-230V, 60Hz Return power supply
input voltage | for all3 phases? to nornal.

Incorrect DC | Check all output voltages of | Replace if defec-

power cards and SE-PWw th multi- tive
net er.
defective carc| Set SW6-2 to OFF (nornally I'f trouble is found:

ON), establish open node and | replace cards start-

i ncrease command speed. Are | ing with SE-101 card

reference sine waves pro- finishing with
duced? SE- CPU card.
SE-101 card
CHS-AGA L\

S’

v P
——

CH4-AGA ——

ixternal emer.| Check if LED19 has |ighted. Check connecti ons.
gency Stop or

reset signal

input

(2) Motor operates only slowmy even though there is no fault

di spl ay.
Trouble | Checkpoi nts Renedy l
| T 1
Faul ty notor |'s motor connected in proper Re-connect pro-

L | | i
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proportion?

connection sequence to output termnals |perly.

u, V.and Won controller?
Incorrect 1n- [Is Input power normal for all [Return power to
put power 3 phases? nor mal .
| ncorrect ex- | When speed command from ex- Reset external speed
ternal speed ternal source is increased, command circuit.
command does notor speed increase in

Speed det ec-

tion encoder

t roubl e

| s open operation possible
with swe-2 OFF?

Repl ace encoder.

(2) Motor operates at specific speed only and

not as conmanded.

Trouble | Checkpoints Remedy

| ncorrect ex- | Does speed command from ex- Reset external speed
ternal speed |[ternal source change linear- |conmand circuit.
conmand ly from OV to 10V? (CH41-AGA)

(4) I nsufficient

t or que

| nspect as indicated in (1), (2) and (s).

(5) Motor takes longer to start.

|Troub|e

| Checkpoi nt's

Remedy

| Increased load| Check | oad.

Reduce | oad.

(6) No speed arrival signal (UP-TO SPEED)

Troubl e - Checkpoi nt's |Remecy

SE-101 card Does LED7 on SE-CPU |i ght Repl ace SE-101 card.
output circuit |upon conpletion of accel era-

failure tion/decel eration?

Fallure In N .
speed arrival |LED7 (UP TO SPEED) on SE-CPU BE-CPU card failure
det ect or card does not |ight. i f otherw se normal
circuit
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operation; replace

card.

(7) No NC feed operation

This is caused by the failure ofthe UP TO SPEED signal to

oper at e. | nspect
and (6).

(8) No speed detection signal

in the sanme wayas for the relay sequence

Troubl e Checkpoints Renedy
SE- 101 card Does SE-CPU card LEDS |ight| Replace SE-101 card.
failure above set speed?

It it |ights,

failure lies in

output circuitry.

Speed detec-

tor circuit

SE- CPU2 LEDS does not

light.

SE-CPU card failure

i f otherw se normal

failure operation; replace
card.

(9) No zero speed detection signal

Troubl e Checkpoints Renedy

RA-1 rel ay Does SE-CPU LED10 |ight at Repl ace RA1 relay or

failed on SE- |notor speed of
101 card

i f signal

under 25 rpm

or SO rpn? Relay has failed
IS not output even
when LEDI10 |ights.

repl ace SE-101 card.

Zero speed de-

tector circuit

failure

Fai |l ure indetector

if LED1O does not

circuit

li ght.

Repl ace SE-CPUL or 2

card.

(10) No speed range sel ection

This is caused
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not

(11) Speed does not
Revi ew settings to see whether

functi oni ng.

| nspect as for (8) and

Check whether override input i

(9).

i ncreases beyond a certain val ue.

maxi mum speed has been set

s not being

properly.
suppl i ed.
|s the | oad meter value too high? Check the |oad.
(12) High vibration, noise levels
Troubl e Checkpoints Remedy
Poor dynam c Revi ew dynam c
balance balance.

Drop in in-
sul ati on re-

sistance

Di sconnect R, S, T phases
from power supply and meas

wi th soov negger (disconnect

wires connected to ground

terninalsp

a Across main'circuitry and

ground: 20Mohns or more

(termnals X, X2, X3u,
V, W M1 and MS2)
b Across control circuit COM

and ground; 20Mohns or - more
(101 card, termnal block
TB1 OM)

c Across nmain, eirecuity and
control circuit COM: 20

Mohns or nore

Wien this has drop-

ire ped, inspect f Or

pl aces where insul a-
tion may have de-
teriorated, and re-

store.

Defective mo=

tor bearing

Does the notor rotate snooth-

ly when it

is rotated by hand?

Repl ace beari ngs.
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Motor scr ews Are any of the notor screws Re-tighten screws.

not tight loose?

enough

Motor shaft Does notor shaft show any Repair or replazce
novenent trace of having been bunped ot or .

into somet hi ng?

Unbal anced Are SE-101 card CH5, CH4-AGA Repl ace SE-101 card.

ref erence sine |waveforms bal anced?

waves

(13) Speed control operates nornmally but trouble with orientation

operation.
Troubl e Checkpol nts lemedy
Oientation | s position feedback encoder |ieplace detector.

speed estab= |or nmgnetic sensor operating |Or defective SE-

lished but nor mal | y? CPU card interface:
mot or  does Operate notor under speed repl ace' card.
not stop control only and check if

position feedback.is normal.

SE-CPU2 card, forward rotatio:

CHS2 - DCA )
CHS 3 DGA 90, .
s =L
CHS4 - DCA T
Mark pul se)

SE-CPU 1 card, forward rotatior

SH53- AGA e

1 C 214-7 - AGA \J

——
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Tr oubl e

Checkpoi nt s

Renedy

Stop positions
differ for
forward orien-
tation and
reverse orien-
tation with
mul ti pl e- poi nt

orientation.

Check backl ash at encoder

nmounting area.

Hunting during

st op

| ncrease 1st decel eration
point range and observe

result.

SE-SPUL OF 2 SWd4-2-4 |
(2nd decel eration
poi nt range)

SW4-5-7

(1st decel eration
poi nt range)
SW10

(Oientation speed)

Stop state
liffers
iccording tO

rear

heck that gear ratio set=-
:ing is normal.

)IP switch setting

change if different.

| f normal, re-set

st decel eration
point range
and orientation
s peed.

'oor servo

'igidity

Speed over-

shooting

‘heck that gear ratio set-
ing is normal.

JIP SW tch setting

‘ncrease speed | oop

sonstant. S8

Reduce speed | oop

ronstant. SV
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CHAPTER 8 PARTS REPLACEMENT METHODS
8.1 CARD REPLACEMENT
(1) SE-PW
Repl ace this card if something is wong with the DC

vol t ages.

The SE-101, CPU card nust be renoved in order to replace

t he card.

(2) SE-CPUl1 card

First check the ROM nunber, DI P switch settings and setting

pin positions aganbefore proceeding with replacenent.

Magnetic sensor sensitivity (VR2) } Re-adj ust these

Oientation shift (VR1) controls.

(3) SE-CPU2 card

First check the ROM nunber, DI P switch settings and setting

pin positions again before proceeding with replacenent.

(4) SE-101 card

First check the setting pinpositions again before proceeding;
with replacenment. When replacing the card, bear in m nd

that the connectors hooking up the nmain circuitry are

| ocated on the rear side of panel B.

o CH56=-AGA (U phase reference sinusoidal wéve> . . . VR13
CHU3A=-AGA regenerative converter DC current . . . VR10
CH57=AGA (V phase reference sinusoidal wave) . . . VRI2
CH58-AGA converter DC current . . . VR11

Re-set the above zero adjustnents.
o Setthe maxi mum speed using pin 1 on the 101 card and SW6-7
on .the CPU card.

o Set the neter calibration sw6-6 to OFF and re-adjust VR6 and
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7 so that the CH34 voltage is nmade 10v.
For the 107 b4 edition and follow ng, adjust VR6.

o After the above calibrations re-adjust the speed neter
(VR14) and | oad neter (VR15).
o Upon conpletion ofthe re-adjustnments, return the neter
calibration swé-6 to O\
8.2 DI ODE AND TRANSI STOR MODULES
(1) Renoval of defective nodul e
Detach the wires connecting the nodul e and remove t he nodul e
fromthe heat-dissipating fin.
In this case, bearing in mnd thatemtter pin E and base
pin B ofthetransistor nodul e can be detached and re-
inserted, removet hese pins.
(2) Application of silicon' grease
Apply an even |ayer of silicon grease to the rear side of
t he nodul e.
(3) Tightening up
Restore the wires to their original state using the
specified tightening torque. Cover the base and enitter

pins of the transistor nodule with silicon tubes as before.

Not e: Only the diodes and transistors listed in the
specifications may be used. Replacenents or
spares must, therefore, be purchased from Mtsu-

bishi or its authorized representative.

Table 6.1 Tightening torques

Model Screw size (Max. tighten-| Reconmended
|n% t or que tightening torque
_ kg-¢ (kg-cm
Dio= Tau Sosa—m)|M5 X 0.8 20 I7 +-2
des PD60S
(RM 60DZ -H)
PD10OSB
- (RM100D2 =H)
Tran-|QM 75DY-H
sis- |QM100DY-H:
tors {QM150DY-H
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6.3 TYPE SJ AC SPI NDLE MOTOR DI SASSEMBLY AND RE- ASSEMBLY

(1) Cabl es and P.C. board

1. Renove the cover of the term nal Terminal box cover
box on top of the fan case.

2.Di sconnect the cables fromthe ,
power board to the notor.

a)3notor main |eads (U, V, W)

b) 2 cooling fan | eads (BuU, BV)

c) 2 thermal protector |eads

(OHS1, OHS2)

d) Conpani on plug for external Fan case
connect or.
3. Renove the external connector Screw for securing

from the supporting plate P.C board P.C.board

and renove the internal ccne-

nector fromthe socket.

4, The P.C.board can be renoved
once thescrew securing it is
re moved.

5. For re-assenbly., follow the

above steps (1)=(4) in the re-

verse order.

Supporting plate for / Internal
external conpector ] connector
External Packing to protect

connector leads
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(2] Cooling fan
1. Renove the hexagon socket head
bolts which secure the finger

guard.

2. The fan oblade can be removed
once the screws at the center

ofthe cooling fan are renoved.

3. Cut the 4 cooling fan leads con-
nected inside the term nal box.
The fan notor can be renoved fr-
omthe fan case once the screws

which attach it are renoved.
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4. For re-assembly, foll ow steps
(1)=(3) above in the reverse

order. Fan nDt or

Finger
guarga

Fan blade

{3] Sensor and detection gear

1. removethe internal connector
of the sensor from the socket
i nside the term nal box.

2. Renove the 3 hexagon socket
head bolts attaching the fan
case, and the fan case canbe

removed once it is pulled out

toward the rear.
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3. Once the 2 screws
securing the sensor holder are

renmoved, theholder can be renoved-

Take care not to bring the
sensor into contact with the
detection gear while doing this.
Sensor

4. To adjust the sensor, |oosen the hol der Screws securing holder
screw securing the sensor wth
t he sensor hol der secured and
make the adjustnent with a thi-
ckness gauge so that the gapbe-
tween the detection gear and the
sensor is mde 0.15 * 0.01.

Check if the marks (index Iines)
on the sensor and the hol der be

Thi ckness gauge

aligned,and tighten ur the screws Detection gear

securing the sensor. .
Scerew securing Sensor

(See figure on right)

5. Apply sone screw |ocking agent on

the screws for Preventing them from

| ooseni ng. — —

6. Wen Fe-assenbling the fan case,

draw the sensor |leads sufficiently
into the terminal box so that they

are not sandwi ched between the bra- Align the marks (index |ines)

cket and the fan case.
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7. The detect-ion gear is renoved by
screwi ng the eyebolt into the
screw (M8) hole, drawing it out
with a renmoval tool and then

rotating the handle

8. Wien re-assenbling the detection
gear, insert it into the shaft at
a shrinkage fit tenperature wthin
100-150 deg.C, taking care not )
to wench it intoplace. Apply seal i ng agent _

Bolt securing bracket
An excessively high Shrinkage fit
tenperature will cause distor-
tion in the detection gear.

[4] Bearings

1. The anti-load side bracket can be
renoved once the screws securing
the rousing cover and the hexa-
gon socket - head bolts securing
the bracket are all renoved.

2. \Wen re-assenbling the anti-|oad
side bracket, apply sone sealing
agent to the interlocking sur-
face.

3. The anti-load side bearing is
renoved by renoving the fixed

ring tyre C, by using a bearing re-

moval tool to remove the bearing

Fixed ring type C
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al ong with the housing cover

and by rotating the handle.

4. Renove the | oad side-bearing by.

applying the pawl of the renoval

tool to its inner ring and ro=

tating the handl e.

5. To insert the bearing into the

[ Push using press

shaft, remove the wipe snmears and ' Pi pe

Bearing
projections from the insertion ’
sections.

6. After applying grease onthe in- , m

ner surface of the bearing and Mounting the bearing 'using a press

the surface of the shaft,place
the beaing on the shaft by press-
ing the inner ring with a pipe.
Care should be takento keep the

bearing be at right angles to the

—
shaft. l

|

7. 1f a press is unavailable,place |
a .

the bearing onthe shaft by tapp- . Eﬂﬂ

| Ta__ 50

ing the inner ring gently with a ‘

7 \
Pipe Bearing

hammrer and apipe. Mounting the bearing using a hammer

Care should be taken net to tw st

the pearing or not to hit the ou-

ter ring with the pipe.
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CHAPTER 9 PARTS LIST

AC SPINDLE CONTROLLER &MOTOR(TYPEFR~-SE-2)

NOTE: Option spare parts A ses-- Maintenance spare parts for every twoO years,
Option spareparts B------Maintenance spare parts for every five years,.

Option spsrepearts C--~-Maintenance spare parts for machine makers stock.

SPARE PARTS
DESCRIP-
ITEM TYPE MAKER SYMBOL| QTY OPTION NOTE
TION STAND,
Ew A|B|C
5.5 ’
NF 50CB| 40A05
7.3
3P
CIRCUIT|1: SOAO0S (MITSUBISHI -
1 CB1 ! o |cloall
BREAKER |15 75A05 | ELECTRIC
NF100CB
1815
3P [100A0S
22
5.5
QM75DY-H
75 :
: TRR FOR
TRAN— |11 | QM100DY-B |MITSUBISEH! 3 o |[0]0]3
2 TRS OONVERTFR
SISTOR |15 ELECTBI C
QM150DY-H TRT
18.5
22 | QM7sDY-B |9 o [0]o01 @
55| QU75DY~H | !
|
75| QM100DY—-H P
TRU 3 0 0] 0] 3\
TRAN- |11 MITSUBISHI ! FOR
3 QM150DY-H TRV Lo
SISTOR |15 ELECTRIC — || DWVVERTER
185| QM100DY-H ; | Co
[os 0 ;00 6
22 | QM150DY—~H | | | o
5.5 ’ !
PT768 N1HON INTER
7.5 (RM30TA-H) 0 {001
DIODE 11 MITernrom: FOR
4
STACE |1s PD60 S8 EL4_DI -1 | OCNVERTER
(RM60DZ -g) lDl-lI D1-2 3 o lofo]:
18.5 ! i
22 PD10038 D1-2
(RM100DZ—H) |
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SPARE PARTS
DESCRIP-
ITEM TYPE MAKER SYMBOL [QTY OPTION NOTE
TIQN STAND.
Kw A |B C
55
2 o-| O] 2| 2
75 3200U0FX Ci1-1
CAPACT=-|1 1| 350V Ci=2 3 0 0| 3| 3
5 NITSUEO Cl-3
TOR 15 | BEO-NC Cil=d¢
4 0 0l 4] 4
185 1043—-H0S Cl-5
5 0 0| 5| 5
11 AC200V
15
185 SKE65~—
CONTAC-~ E R MITSUBISHI
6 2z £C200V A MClI ! 0| 0|01
TOR 15 ELECTRIC
185 SE65=
2 2 4C200V
5.5 FAN1 1 0 1Je| 1
75
N39S5S1ML
11 FAN1
7 |FAN TOBISHI 2 0 2 0| 2
18 FAN 2
146- HS4556ML
22
55 HO2
7.5 HO3
AC 11 | BEO- Ho4| CHUO
8 ACL ! 0 0| 0|1
REACTOR|[1 S NC61 32-H0S DENK!
1 85 HO6
22 HO7
55| MEUZ2105
, |capact- con ? SHIZUKI Zé 6 0 | o| 6|6|FOR
- CONVERTER
TOR BEO - , =
TTTNA1061-05 DENEI C? 3 0 | o 4 3 |\INVERTER
11
3 0 ol o 3
5 SURGE 15 BKO-Cl916 |SHIZUKI c FOR
1 3
KILLER 185 Ho2 DENK] INVERTER
6 0 ol o s
22
15
SURGE BEKO-C1916 SHIZUKI co 3 0 0] 0| 3| FOR
11 185 ] .
EILLER HO1 DENK! CONVERTER
22 6 0 ol of 6 :
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SPARE PARTS
. | DEscrIiP-
ITEM TYPE MAKER SYMBOL QTY OPT ICN NOTE
TIN |—r STAND
Ew A B C
53 HO2
75 BO3
R1
11 | BEKO=- HO4
12 | RESISTOR |m———i MICRON R2 3 0 | o] of 3
15 | NC1072= HOS5
_ B3
85 HO6
22 HO7
55
5 RO 1 0 | 0] 0f! i
11 | MFS30A
13 | RESISTOR MICRON
15 8026 RO-1
2 0 oo 2
185 RO=-2
2 2
Ga4J3342T Rl |
14 |RELAY —_ MRON 2 2
La DC24V OMRO RA2 0o 10p0 i
THER\MAL — - N
15 RS OHD- 6 OB TOOKIN THS 1 1 ¢ 1o o 11
16 | THERWAL , !
DETECTOR OHD-1008B TOOKIN TBS2 1 0 |olo 1|l
55 Boz ‘
75 Ho3 CT1 ;
11 |BEO~ H|O 4 CT2 |
17 CT L — 4 0 0] 0] 4
15 |NC6131= Ho5 CT3 ;
185 HO6 CT4 ; :
e— |
22 HO7 ‘
55 | e
tee [ TE=E 1 4 =3 ! | ! P
75 | N
, ' [} { ;
1 MITSUBISHI ; ! A
1S |TERMINAL TE-E22B-3 TB:3 | ! 000 1
15 ELECTRIC Do |
185
TE-K60B-3
22 | |
) M TB4
19 |TERMINAL |— |TE-62-2 (FTSCR1SHL | 2 0 o! 0 2|
ELECTRIC | TB11
BEO-NC6143 | SH ZUKI | |l
2 FILTER - FIL: ! 0o lo! 1] 1
° 3 : HO 1 DENKI o L ’ |
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SPARE PARTS
DESCRIP- :
TEM TYPE MAKLER SYMBOL] QTY oPTION NOTE
TION STAND
)\ Al BYC
21 |FUSE — MF60ONR -3A =S || TOYO SE-W’ 3 3 ol 0| 3i
PRINTED
22 ICIRCUIT] =— | BEO=NC6135 [ YAMABISHI | SE-IO! I ofof{ofn
BOARD
PRISTED ! |m1TstBIsHI |
23 ICIRCUIT| — |[SE-10 1 1 o|olo]1
) BOARD ELECTRIC ‘
.|PULSE T AMAGAWA \ FOR
24 |SIGNAL — | TS1860N13 1 0 01 1] 1!
GENERATOR SEIKI MOTOR
3.5
1.9
UNION
11 | 1A=-15101 FOR
25 | FAXN SEIKO 1 o] o|1] o0
15 MOTOR
185
22 R200P59 TOBISHI!
22550TMIZZCS 19 | }
-]
BEARING
1! TOYO FOR
26 | (LOAD ) 0 olo] I
13 | 6310M222CS22 | BEARING MOTOR
S IDE)
185
22 | 6312M272CS28
5.5
— 6306M222CS 16
1.9
BEARING
11 TOYO N FOR
27 |(OPPOSI- 1 0| o 1] |
15 BEARING MOTOR
TE SIDE) 6 308M222CS 19
18.5 !
22
]
ALAGNETIC CE—chU MITSUBISHI | ol ole
28 | SBVE SE- 1 ' ! ‘ !
-ORIE'EB ELECTRIC | |
.C. '
: - : | ]
! ENCODER MITSUBLISHI ' 4
29  ORIENT SE-CPU2 L3 l 1 02010 H
: P.C.B ELECTRIC D il
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