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Warning - This equipment has been tested and found to comply
with the limits for a Class A digital device, pursuant to Part 15 of the
FCC Rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed
and used in accordance with the instruction manual, may cause
harmful interference to radic communications. Operation of this
equipment in a residential area is likely to cause harmful
interference in which case the user will be requiréd to correct the
interference at his own expense.

You are cautioned that any changes or modifications not expressly
approved in this manual could void your authority to operate this
equipment,
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1. INTRODUCTION

The MW10 aﬁalogue adder unit is a function expansion
unit for use in conjunction with the MD20A detector
which is built into NC units or other equipment. It per-
forms addition and subtraction of the signals from two
axes of scales.

The MW10 adder unit produces pulse corresponding to
the sum of or the difference between the displacements
of the two scales.

Particularly when used in conjunction with our high
precision rotary scales, it permits correction of scale
mounting eccentricity or spindle eccentricity, enabling
angle detection to higher accuracy.

2. FEATURES

@ Easy-to-extend module design
Has the same outer form as the MD20 series detector,
permitting assembly with the detector unit with only
a screwdriver. )

@ Operates from a single 5VDC power supply.

@ Alarm function.

® All the resolutions and output pulse widths the con-
nected detector unit is capable of are available for
choice.

©® Connection to the scale is made using a D-sub con-
nector, enabling high-density packaging.



3.4LHk 3. SPECIFICATIONS

8 5 5 ¥ ¥/Connectable detector| MD20A

RS1-360NN2, RS1-360NS2,
SR721,
a2 — L SR721RD
Connectable scales SR801, SR805
SR10, SR15, SR30, SR50,

MSS101, MSS105

&k 50m/50m max. (163Feet)

B X — JVfScale to be connected {&m4 — JL/Cable to be used
RS1-360 MK4+AK2
EEAy Fr-JIE

Connecting head cable length SR721, SR801,7805 MK6, MK7
MSS101,/105 MKS6, MK7
SR10,715, SR30, SR50 AK2
SR721RD —
’-|5°m/m3n- 60m/min (200'/min)

WARICEERE JelZU, ERF T O S ORMEE.  Varies with the resolution and output pulse

AL xIBIC L > TEDY E  width selected at : the ‘connected |detector

Max. response speed
[ i#) (see note). -




735 — LEEE
Alarm function

R — WOWBEREED 60m,min 28X f=& &, An alarm signal is sent to the con-
EfclIny B — TIVEOUERIRD S - T L EEE  nected detector unit when the
FFUSIITS - LAESERVET,

scale travel speed exceeds 60m
/min or the head cable is broken.

B
Power supply

+5V DC (£5%)

HREA
Power consumption

1W (max.)

FERAEEREA,
Operating temperature:

0°C~55°C / 32°F~130°F

REBEREA
Storage -temperature

—10°C~75°C / 14°F~167"F

S ik
Outside dimensions

171X144X32 (mm) / 6.7X5.7X1.3 (inch)

E & / Weight 7509 /S 1.7 18D
BERE - - - 3% Iéinking’&ignérez —————————— 3
o, i R M3X6 —---—-. 6k crews M3x6 ~~—-——-—-- 6
{4 & 5 /Accessories RS MAXE - mm - 2k Mounting screws Mdx8 ——- -2
BiREHEAE - ------- 130 Instruction manual --—--— 1

F) RRGEZEER, UTORBTREVET,
D BLOXr—IVOBEZEINEOM/ min EBX LT &,
2) ERT—NOBHEEDORHNERT TV IICRES I

BARACEEREEZBI LTI &,

Note) The maximum response speed is determined by

the following conditions:

Each scale’s travel speed should not exceed
60m/min.

The total of both scales’ travel speeds should not
exceed the maximum response speed specified
for the connected detector unit.
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3.1 System Configuration Example

PH100
MD20A MW10
PG104
&
MK4
O DD————D[}—T
MK4
|
TJ AK2 =J
AK2
E3-1/Fig.3—1

MK4 :RS1 &EVYDy—TASIZHUBCAVET.
BEs—TJNE2m

AK2 : MK4 & MW10 £721d MD20A OERICBOVLET,
E%¥45—-JNES, 5,10, 15m

EdlE. XBORIC2Ay FENORMELNT 3BELERT
EETH. EERHTIERCE, BRTEEVEANSY
T, EOESEEHLENOOREHEARBOREEAD
THRCESBRY Y RFLE2ZRETE .

MK4: Used for leading cable from the RS1.
Standard cable length 2m/6.6"

AK2: Used for connection MK4 and MW10 or MD20A.
Standard cable length 3/5/10/15m (9.8'/16.4'/
32.8//49.2')

Since the reference signal output may not be obtained

when a difference signal is generated, set up another

system for the reference signal.
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UTRELNREELSCBFEVWVTECHO—BRMERFIETT
DT, BroFHTIRBLOEEG, KERRRARICELS
NEBERERCERES TN LTS HRBBEHFECE N, EL
WEBROWETFEELCEBROBLET,
OEERIIRERICIE, YHNIOBERUKENERICE
HLTWB I LERRLTHALIERTE O,
OUHMEMNA—HELLIBE., SEOBREEHULETILD
DEHTZRENFERLTIERAT 0,
OHtRICTREINBBLUSTOERARIINREEREIAILES
IZ20WTIE, BERUHIEDRIEIEERELAOTIEE
Tal, '
OUHMREHORBLBEADE TIERICLIBER, &
B&l, BEZSICLY, HOBERUKENBREEALZ L
BANBYETOT, RHOTKREOLIERTE Y
O~y Ky —TN, BREF—T N, Oy —TNiE, BHR
ER—F Y PICEESTWLWTTFE 0,
ORFEDF.G.lEov to— KRy 7 XOGNDIZEHLT
TaEh,

4,

GENERAL PRECAUTIONS

.When using Sony Manufacturing Systems Corporation

products, observe the following general precautions along with
those given specifically in this manual to ensure proper use of
the products.

Before and during operations, be sure to check that
our products function properly.

Provide adequate safety measures to prevent damages
in case our products should develop malfunction.

Use outside indicated specifications or purposes and
modification of our products will void any warranty
of the functions and performance as specified of our
products.

When using our products in combination with other
equipment, the functions and performance as noted
in this manual may not be attained, depending upon
operating environmental conditions. Make full study
of the compatibility in advance.

Do not pass the head cable, the reference signal
cable and the output cable through the same duct as
the power cable.

Connect F.G. of the terminal block to GND of the
control box.
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5-1 ZEBOEFF

HHE

Rear view

I

H@Er—-Jn
Linking cable

5. OPERATION

5.1 Names of Parts

A=k HRT (4470
Cover screws{four),

BIE EH
Side view: Front view
— = =R #¥a
{[@_ Terminal block
B
B
B
PM BT ]
PM terminal "
—d F3/{— THlGD
Cover  TRIGHF”| o)
TRIG terminal .0 O - .
S ESEZAY 2 — 4
5103 et O Trimmers,
ocz O

MREERA v F

(=2 PTETY Y FEEEICHYET.)
Add/Subtract Selector Switch

(Found on the PCB when the cover is opened.)
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HERE, NMERELLTHYET.
E#RAT—I/VRS1 LHEBRDEIHEE,. REEETHER

HYELA
MREOVBZIETESHEE. AN—2RTL, MAED

B2A4 v F (S103) OUIBZETR>TT S,

53 FF 51z v DA

ONROERSE LR (+ M3X6B) ¥AVT, F70%2
Zy PEBEHELTTE0, 7

ORCETCHIER Y —TNEFFI92=w bDaXRT
FIRELRAATTE .

ERER (FR& 3%
Linking Fixture

{(supplied) 3 pcs. EELERARD

mEL=w b
Adde{ unit
<

c

FFyyaz=y b
Detector Unit

ggs‘

0 B5—-1/Fig.5—1

Fixture Insertion Slot

5.2 Add Subtract Setting

The unit is set for addition on delivery. It is not neces-
sary to change the setting when using in combination
with the RS1 rotary scale. To switch between addition
and subtraction, remove the cover and set the selector
switch (S103) to the desired position.

5.3 Mounting on The Detector Unit

O Couple with the detector unit using the linking
fixture and screws (+M3x6) provided.

@A Next, connect the coupling cable on the rear panel to
the connector of the detector unit.

RUM3IX66F ((FR)
Screw M3x66 (supplied)

N
%% |

p

B5-2/Fig5—2
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5.4 Setting of Resolution and Pulse Width

REBEC, SFU52=y FOBTOSNRE (RES) /5 Set the resolution (RES) switch and the pulse width

ZfE (TW) ODEZRS v FEBRELTTFE U,

(TW) switch on the rear panel of the detector unit by

COBENIVRIE (TW) XA wFld, 2T 8~FDhhdER referring to the. table below. Be sure to set the pulse

LTTF&E,

width (TW) switch to one of 8to F.

% RS1-360 2~y F) LHEDLELESOHBERER
Table Stting of Resolition Setting for Combination with RS1-360 (2-head)

RES £YB#EE Resolution:(» m) RS1—360 (deg)
0 — R

1 10 —_

2 5 —

3 25 _—

4 4 1,/1000

5 2 0.5/1000

6 1 ‘ 0.25,/1000
7 0.5 0.125,/1000

11
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& RS1-360 2~y F) LHEEHLENLBEDOILEERE

Table Response Speed When Combined with RS1-360 {2-head)

TwiRE (T Twill: u sec). TW setting (Lower row: Tw value in us)
RES deg 8 9 A B o] D E F .

0.25 0.5 1 2 2.5 5 10 20
4 1,71000 41 41 41 41 41 25 12 6
5 0.5,/1000 41 41 41 31 25 12 6 3
6 0.25,71000 41 41 31 15 12 6 3 1.5
7 0.125,71000 41 31 15 7.6 6 3 1.5 0.78

( rpm )



5-5 54745 QOEFIF 5.5 Detector Mounting

FEHOMFITIR, EEOLTICHIMMAREANT, £
BOBRM*Y (M4X8) £#E->TiTH>»TTFE . BARD
THRICOWTERARTERESRBLTTE 0,

Mount the detector using the mounting holes provided
at the top and bottom of the housing with the supplied
mounting screws (M4x8). For the dimensions of- the
mounting holes, refer to the outside dimensions drawing.

145 AN
Mounting Hole

R
Y/

»
G40
3

ODJIOND

7 IO

’

WidR I M4x8

Mounting Screw M4x8
K5-3,/Fig5-3

13
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5-6 BEDHIEHE 5.6 Power Supply

QPU0BERa1=w FLYBRHEKRTIES. EEDEF © To supply power from the PU20 power supply unit,
BLYETIESELTHBLULTT Y, connect the cable in parallel to the terminal block on
the front panel.

E:))] PU20 MD20A MW10
[Examples]
= (o] o] ro
& tet el s
|&1 1S 1o} eno
AC.100V I@l l@]
|
o

5-4,/Fig.5—4

ONCEBLIVERHUBRTIHA, FF0%21=y FOHAHD ® To supply power from an NC unit, connect the cable
XS LYMBLTTE 0, COIEAZ, EESF—TIVE to the output connector of the detector unit. In this

case, power is supplied to the adder unit through

BLTMELI=y FCERBKESNET,
the coupling cable.
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WBEMEL=w b, FFIFI= FPOMEICHEELET,

6. ADJUSTMENT

FFEy&azy b~
Detector Unit

CH1 Trigger GND
()] 9]

d
ND O
0]
8
O —+——m¥Ear=y b
Adder unit
B 6—-1/Fig.6—1

Adjust the adder unit and detector unit in this order.

#v0XRa-TOBRE
JKES : 10 u sec/div.
#E4 : 500mV div.

10:17a~7Em)
Fraxa—-FIIEE0IVELE.,
BiRMER IMHz L Lo b o

Setting up Oscilloscope
Horizontal axis: 10usec/div
Vertical axis: 500mV/div

(Using 10 : 1 probe)
Oscilloscope used must be capable
of a sensitivity of 0.1V min.

and frequency band of 1MHz min.

15



16

6-1 hﬂ%:.:_ R B @E}%JE

OX6—-10#ICMEL=y FOTRIGHEATHYORI -7
DKFR3I FUH—ENT, PMETFHED (EXEK) £RE
L¥d.

OMBL=w PIIEESIhIZXr—VORBHICIE U TEXE
DEENBE, ToXO0—-TOY v TINBBTEZET,
GADJARY a—L5@TL, HoMCHEXKFEDIREEZH2VP
—PILEHETHEXT,

OGBALARY 2 —LEFEL (CW) Lo idWMZEBL, X —
IWEBBESHE S EME-2ITRT LS WEEN, BRASHhET,
ZOBE, DCIARY 2 —LEFHELTHEEIICRTLIIC, B
USS5SLoFEEY—ICLET,
PMESOR/NMRIEH0.5Vp—pLlTFICRS E, 75— L1
HENBIETHIENDBYET,

OGBALKY a—LELZBL (CCW) Lo fWVCEBUL, 24—
WEBBEEI L, LEEHBICEB2ITT L5 TIFENER
BMEhEd,

Z OB, DC2AKY 2 —L5RAELTHGEIICRTLIIC, B
UaslogseEy—cLEd,

O O0FEEATHILKEAKRYIEL, GBALAKY 21 —-4L0D
Bl L THYLSLUOEEANThES LB ETHEL
TTF&EL,

6-1 Adjustment of the Adder Unit

© Use TRIG output of adder unit for oscilloscope’s horizontal
sweep trigger to observe the PM terminal output signal
(sine wave), as shown in Fig. 6-1.

® The sine wave phase shifts according to the motion of
the scale connected to the adder unit, and the enve-
lope ripple can be observed.

Turn the GADJ trimmer to pre-set the sine wave
amplitude to about 2Vp-p.

©® Turn the GBAL trimmer fully clockwise. Move the
scale to observe a waveform as shown in Fig. 6-2.
When doing this, adjust the DC1 trimmer so that
adjacent peaks are of uniform height, as shown in
Fig. 6-3.

Note alarm may be triggered when the min. PM signal
amplitude becomes smaller than 0.5Vp-p.

O Set the GBAL trimmer to the fully counterclockwise
position and move the scale to observe the waveform
as shown in Fig. 6-2, as was done in @ .,

When doing this, adjust the DC2 trimmer so that
adjacent peaks are of uniform height, as ahown in
Fig. 6-3.

Try the adjustments @ and @ alternately until
turning the GBAL trimmer does not cause the
adjacent peaks to differ.



B, MAEMBZAA v FEVBALBER, GBALKRY 2 — Operating the add/subtract selector switch reverses the

LOEEEFHE, DC1. DC2RY 2 — L QFHEDBAFRHGH relation between the turning direction of GBAL trimmer
ez YET, and the adjustments effected by DC1 and, DC2 trimmers.
K 6—-2/Fig.6—2 K 6—3/Fig.6—3

- T

iOus us
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OGBALKY a2 —LERLMIEICHREL, R5—ILVEBEB S
¥BEHEE-4ILTRTEIOLBEENBRENET,
C O, PHASER U a—L%lEL, TvXO0~TYuw
WIBRNCZBESICLET, £fc, GBALKV a—4D
WAL, ToxX0—TY oy TANBNMIEZLSICLE
£
COFF, Fo0Ra-TJOKEE LT (50~100mV./div)
SEEMNBRBEXLT, zvARO0—TY v I EEEREIC
BALTHORY 2~ LBEBEITESLESICHAENT
EET,

OBEGADIARY a—LZWEL, HE65ICRTLSICIER
EOREMN2Vp—pli B LS5 LET,

K 6—4,/Fig.6—4

! T
W0ups

© Set the GBAL trimmer to approximately the center
position and move the scale to observe the waveform
as shown in Fig. 6-4. When doing this, adjust the
PHASE trimmer to minimize the ripple of. the
envelope.
Fine adjust the GBAL trimmer for minimum ripple.
Fine adjustment may be facilitated by increasing the
sensitivity of the oscilloscope (to 50 to 100mV/div)
and displaying the ripple, enlarged, in the middle of
the frame.

O Readjust the GADJ trimmer so that the sinewave

amplitude is 2Vp-p, as shown in Fig. 6-5.

Bg6—-5Fig.6—5

0us



62577051y FDFE 6.2 Adjustment of the Detector Unit

OLROKICFFy 42y FOTRIGHATF YO0 R~ © Use TRIG output of detector unit for oscilloscope’s

DOKERBB FUHF—ENT, PMEFED (EXR) £8E horizontal sweep trigger to observe the PM terminal output
LET, signal (sine wave), as shown in Fig. 6-6.

CH1 Trigger GND
() Q®

O
Q Q
o O
3| 3
Frogaz=yt—4- O O ———¥a=y b

Detector Unit Adder unit

]
@@ ®6—-6/Fig.6—6

19
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OFF7 50y FCERSNEZRY—-VOBHICIECTE
FROMENBE, ToNO—TOU v TIINBETEE
To GADJRY a—L%BL, HoH UHERKBEOIERESE
¥2Vp
~pllEBbhbeTHELT,

OLIT. ME2=» tOHESO. O. ©. ODFHETHEL
&7,

B, OTRT—ILOBBICIHECHBEOHENBEETEE
TH, MEaA=y b, FFI52=y rELDEBOHZ
N, BCHEATHENE, BEXy—ILOBHICH L THNER
hE BTHAERELEDEWLLET,

REER. MREOVBX£THBAICRPMEFEHOT
vRO—-FYU v FTINENET, BERELETE-TTZ

e

@ The sine wave phase shifts according to the motion of
the scale connected to the detector unit, and the
envelop ripple can be observed.

Turn the GADJ trimmer to pre-set the sine wave
amplitude to about 2Vp-p.

‘© Follow the steps ©, @, ® and @of "‘Adjustment of the

adder unit’’ above.

When the respective phases of the adder unit and
detector unit move in the same direction, an additive
output will be generated for scale movement. A subtrac-
tive output will be generated when the phases move in
the opposite directions.

If the add/subtrac selector switch is operated after the
adjustment, the envelope ripple of the PM terminal out
put will be disturbed. Re-adjust it in this case.
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BEVRFALICDNT

MD20 YU —XFFo %a=y tid. RX—NESICABL
FRRESEHALET,

mE1I= FEFERAUEBE 2HOR T~ ABEOMEE /-
BRELEZT—IVESCRAHILTESEESEH D LET,
RoT, FMEL=w FEFEALEVZRFLRCEBOTH, B
ERYEFTESBRARFORr —VOMBNRRETTELEL
WREESKBONEE A,

DBT2HOZ T —IVERBMLTHMNT M, £z, BHOXr —
WHEBEEDT (VHEETHEICLY) hOESRY %2745
TTF&L,

£, BBLTHITIEE, Z0ESEEHLENODES
MYETEWETE, EEMHCRY—VEL (HHNIR—
BL) ORRELZY, COBER, BEESREDVLELEY
Ao '

BEEDREE

MEI=w b, FFI52= FOABKBTLTHID, &4

CEGEENEAT— IV ERERYVIBELCE->THM L ZHS
BEETE>TTFE 0,

ABFIFRZ, BRFFIVICABEONBEPBEESRLTT

Sy,

6-3 Reference Point Adjustment

Reference Signal Sistem

The MD20 Series detector unit generates a reference
signal in synch with the scale output signal. When used
together with the adder unit, it produces the reference
signal in- synch with the sum/difference signal. When
determining the reference point, therefore, move the
scale having a reference point with the other scale fixed
or move both scales in synch. (When the adder unit is set
to subtraction mode, the scales moving in synch cause
no output pulse to be generated and the reference point
signal will not be generated.)

Reference Point Signal Adjustment: .

After adjusting the PM signals of the adder unit and
detector unit, adjust the reference signal by moving the
scales according to the procedure described in the
manual of the detector unit.

21
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TAHENIRY Z{thk

ANy FSy—TNazxs 4
ERaXY % :D-sub 15>

Le 7% o :RDAB-15S (E o EH#E) £/-EEYS

) 3RV HIOBERIIEIM2.6 (P=0.45) —-2FK&={EAL

7,

7 INPUT . OUTPUT CONNECTOR
SPECIFICATIONS -

Head cable connector
Connector used: 15-pin D-sub type RDAB-15S {Hirose
Electric) or equivalent
Note) Use two M2.6 (P=0.45) screws to fasten the
connector.

15 14 13 12 11 10 9
NO HA=; - JivEid NO HA = - TR NO Hue ) =i
Signal Cable color Signal Cable color Signal Cable color
1 H1H #./Blue 6 | DME (H) 2%/ Brown 11
2 H1L %/ Yellow 7 | DME (1) ¥/ Green 12
RHEY—-ILEK
3 i 13 v
8 Shield Braided shisld DME (2) % /Purple
4 | EXT (H) 7,/ Red 9 H2H #2./Orange 14 | DME (L) £./Black
5 | EXT W) | B /White [ 10| HzL %/ Gray 15 | Shielq | WY =LK
Braided shield




8.4\ e~TiEK 8 OUTSIDE DIMENSIONS

2-R2.3/0.1""
L -
T ED =TT
D of
S R
w
2la
r : T
(1/0.04") 1 30/1.2"§ 1/0.04" 144/5.7"°
32/1.26"

9 £3 78 _
[—_____—l O t] :ﬁt . mm/inch
£




BRICDOVWTOSHRVEDLE

J—RZaT7IF a7V TY AT LXK S
d—JbE> 32— T259-1146 @Z)|EFE[ETEE)II45
AR e S T259-1146  #h43) 1| BLEHBAR i 851145

EA T4650095 R AR &R X E2-171
KB T532-0011  KBRIFARBRHvENIX PG E2-14-6 HikPREE2 F 4

+— 2 T259-1146 A1 LA 51145
H—E XRITHE
AeiE X N BR) LIRS 5 v o242
Bk, B, H{SBUtIX W () PREERE
il ) 77— bEFA
HohE, JtREkEX el 1 b —iEd (Bk)
R (B) #AT v
W, wlE, DUE X KB (F) EMEEYyr—-—tv2
N (¥k) =HEF
JUINHBIX it =y o=79y s (K)

TEL: 0120-55-7973

TEL: (0463) 92-7971
TEL: (052) 778-3181
TEL: (06) 6305-3101
TEL: (0463) 92-2132

TEL: (011) 631-3401
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