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[For U.S.A. and Canada]

THIS CLASS A DIGITAL DEVICE COMPLIES WITH

PART15 OF THE FCC RULES AND THE CANADIAN

ICES-003. OPERATION IS SUBJECT TO THE

FOLLOWING TWO CONDITIONS.

(1) THIS DEVICE MAY NOT CAUSE HARMFUL
INTERFERENCE, AND

(2) THIS DEVICE MUST ACCEPT ANY
INTERFERENCE RECEIVED, INCLUDING
INTERFERENCE THAT

MAY CAUSE UNDERSIGNED OPERATION.

CET APPAREIL NUMERIQUE DE LA CLASSE A
EST CONFORME A LA NORME NMB-003 DU
CANADA.

[For the customers in Australia]
Australian EMC Notice

This product complies with the following Australian
EMC standards.
AS/NZS 4252.1 /94 EMC Generic Immunity Part1
AS/NZS 2064 /92 Emission Standard for ISM
Equipment



[ For EU and EFTA countries ]

Making by the symbol CE indicates compliance of the
EMC directive of the European Community. Such
marking is indicative meets of exceeds the following
technical standards.

EN 55011 Group 1 Class A /91 :
"Limits and methods of measurement of
electromagnetic disturbance characteristics of
industrial, scientific and medical (ISM) radio-frequency
equipment”

EN 50082-2 / 95:
"Electromagnetic compatibility - Generic immunity
standard Part 2 : Industrial environment”

0o

00000000 (EN60204-1) D00 ODOODODO
gododooooooooooooooooooo
goooboooobgooobogn

Warning

When using this device with equipment governed by
Machine Directives EN 60204-1, measures should be
taken to ensure conformance with those directives.

Warnung

Wenn dieses Gerat mit Ausristungsteilen verwendet
wird, die von den Maschinenrichtlinien EN 60204-1
geregelt werden, missen MaBnahmen ergriffen
werden, um eine Ubereinstimmung mit diesen
Normen zu gewéhrleisten.



1. 2ERICABAET(C 1. NOTES TO USERS

SOV RYHBEABEVETWAELERICH Read all instructions carefully before
e 3o nET, starting use. |
—ERI R BECCOBREABRES TL ( BH Save this MANUAL for future reference.

ATEV, ¥ LTRHCRHFLTTFEL,

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 radio
communications. Operation of this equipment in a residential area is likely to cause harmful interference in which case the
user will be required 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.

This apparatus complies with the Class A Limits for radio noise emissions set out in Radio Interference
Regulations.

Cet appareil eat conforme aux normes Classe Af pour bruits radioélectriques. Tel que spécifier dans le Régle-
ment sur le brouillage radioélectrique.
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1-1. 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.

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

e 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.

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

The MD20 Series of detectors was designed to be com-
pact enough to be built into NC equipment.
Connected to a Magnescalee (optional), the MD20A
produces A/B quadrature output and up/down output at
the same time.

3. FEATURES

® Easy-to-extend modular system:

Multiaxis configuration is readily available thanks to
the modular design.

®Small dimensions: Reduced to 1/10 the size of our
previous models.

® Operates from a single 5VDC power supply.

® Built-in reference point concurrent with scale signal.

® Alarm function. -

® Resolution and output pulse width can be easily set
by means of rear-panel switches.

e Signal outputs include quadrature signal, up/down
signal, reference point signal and alarm signal, all of
these being output by SN75113 (or equivalent) dif-
ferential line drivers.

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



4. 5 4. SPECIFICATIONS
SEREE 0.5 um (0.000025"), 1 um (0.00005"), 2 um (0.0001"), 4 um (0.0002")
Resolution 2.5 um (0.000125"), 5 um (0.00025"), 10 um (0.0005")
(71 INote 1)
H 77730 2@ (Tw)

Output pulse width (Tw)

025us 05us 1us 2us

25 us 5us 10us 20 us
(i 2 /Note 2)

BEMATREL R T — b

Connecting scale

SR721, SR721R, SR721RD, SR721RN
SR801, SR805, SR801R, SR10, SR15, SR30, SR50, SR127, SR128, RS310

RNy K =70

Head connecting cable

D-Sub a2 5{t& 7 —7 I
D-sub connector terminated cable

BiE~Y Fr—T L E

Head connecting cable
length

&K 50m
Max. 50 m/163 feet
"""""" &2 4 —L/Compatible scale |  f&M4 —7)/Usable cable
SR721, SR801/805 MK®6, MK7
SR127/128 CE11
SR721R, SR801R AKA1
SR10/15, SR30, SR50 AK2
SR721RD
SR721RN AK3
RS310 AK2




(GE1) HEEEEIZ. AATFENOR 1 v F(RES)ICL WEIERA S Z

(ix2

~

ENTEET,IE5R—CNDE2IFABRBLTTAL,
AFF2 5D A/BHAIL. A, BHOMBENREL
r-omgeEE ) 29,

SR805. SR1I5DX 7 — V&R L -84, 9REEIL A
CFICEYET,

PCA —_—

PCB

Notes:
1.The resolution can be switched by means of the RES

switch on the mainframe rear panel (refer to Section
5-2).

The resolution set corresponds to the A/B phase
difference.

When used with SR805 or SR15 the resolution is in inch.

By

HELI

HA/ L RBIE AEEFEDRA v F(Tw) s & WX
52D TEFEFT, 6R—CNE-3BAHSHELTT A
U

AFF29DA/BHAESIE. —#Hoo—51)—x>
Q-5 BV, BLUMICHE-TVWETOT, RT5—ILE
HERENEVWHEETLHOHNLOHERELIZ/NILANE
(Tw)THHINhBZehrHY) T,

SIEMKIZ. RELI/NLRAENMESESITONAD LD
"LETYT,

S#&#E/Resolution

Notes:
2. The output pulse width can be switched by means of

the Tw switch on the mainframe rear panel (refer to
Section 5-3).

The quadrature signal from this detector may be out-
put at the set pulse width regardless of the scale
movement speed, unlike those of rotary encoders in
general.

The receiving circuit is required to receive a pulse of
the set width.



A/BAEH S A/B phase output F) BBHEBIIHN20us BIZKRHE A, Z0

HAES PeA 1 r — HAR (49 20us) IC B\ - R — LR iE
Output signals %PCA —LJ—1 ™/ ~y FOEMBICHET 3/ L
PCB THHhahEd,
«POB ;2) Up/Down H #1323 Up/Down #
T B YI—TRELTTIVL, BAENAED
=20us(GE1) =20us(GE1) Tw : MIN. phase difference 'L-H 73 T :‘{ﬁm iz f& UK T & EEE 76: §+:§U
! (Note 1) (Note 1) TR A EHA,
Up/Downti 1 (GE2) Up/Down ouptput(Note 2) Note 1: The displacement is detected
about every 20 us to generate
pcu JUUUL UL pulses corresponding to the dis-
*PCcU YUUU gl placement.
Note 2: Make sure the UP/IDOWN output
PcD Juul is received by an up/down
* PCD miihl counter.
Tw Tw/2 Tw ! B/MBE LM Receiving only one side of the
N =20us(E1) 7 =20us (1) | vav/izh;i;“r:;eﬁcycle output .fa“s to ensure accurate
(Note 1) (Note 1) 1 Tw/2 P.ulse with measuring.

FERES __J—L__
PCZ

Reference *PCZ . e
point signal ‘

— 8mm/0.315" -

The width of the reference point signal is ap-
ESEESNEIIHE MM b Y . BEEICEHHRE proximately 8 mm, and the signal is output for

‘ N o - both directions when the scale is moved.
THNENZTA, WIS —THMOHDILE However, always use the leading edge of the

WAEBRESE LTIERTEWL, same direction as a reference point signal.




H Bl
Output circuit

BHHIIEBEZEHE S 1> K51 /3(SN75113)
HFERALTHEYET, -7, RIERABICIETE
EEEHES 41> L o —/ (SN7515H %) % =

FERTEL,
PCA, PCB, PCU, PCD, PCZ, ALARM

Voltage-differential line drivers (SN75113)
are used to produce outputs.

Therefore use voltage-differential line
receivers (SN75115 or equivalent) to
receive those outputs.

*PCA, xPCB, *PCU, *PCD, *PCZ, * ALARM

BRARERE
Maximum res-
ponse speed

BAREREIZ. HREELHN/ LRSS -
TERNET, 2R—COKRFIESZRLTT
é\'\o

The maximum response speed will differ,
depending upon the resolution and output
pulse width. Refer to Table 3-1/3-3.

SHER IR s B B < 7' 24 v F PH100-3P(5P, 10P, 15P) X (4 PH100-3P (5P, 10P, 15P) or PH100
External PH100 & ErAPG-104EE TX 2 7, Magneswitch and PG104 magnet may be
reference used.
point circuit

FERICERE BEADCEREIL IMEECLISTRELVET, The reference point response speed will
Reference 12R—SNEI2H#STBLTTEY, differ, depending upon the resolution.

point response
speed

Refer to Table 3-2/3-4.

TI5—LES
Alarm signal

2T —UHABRKICERELBA-E &, £71203
ANy Fr—T7ILVEnHBErH - EiIZBE $
T, 75— LREERIZ(Z ALARM HH A% High
(2%l * ALARM AL LOW 12 ) £ 9, 2
DEEFEAHN A&, PCA. *PCA. PCB.
*PCB. PCU., *PCU. PCD. *PCD {37
NRINAA L E=FRERN)ET,

If the scale exceeds the maximum
response speed or if a head cable connec-
tion becomes open, an alarm is triggered.
When an alarm is triggered, the ALARM
output goes high, and outputs PCA,
x PCA, PCB, *PCB, PCU, *PCU, PCD, and
* PCD (i.e., all outputs with the exception
of the reference point output) go into the
high-impedance state.
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75 — LR
Alarm clearing

TS —LOBRIE. TS—LRBENERET~
THYBEWEDBIZ, Vey bENTEH, F
FHIZBERENBIRARTHZLI2&NiThbh
T,

Ffz. P7—LRETH->THHBY £y b A
- TuhiE, PS5 —LEBRIHAINT.
NAAoE=FRIZHR) FHA, BL. H
HESBBLELET,

To reset the alarm, remove all the causes
of the alarm and perform a reset or
remove power and apply power once
again.

With the alarm triggered, if the external re-
set is being applied, the alarm signal will
not be output and outputs will not go into
the high-impedance state. However, the
output signals will be stopped.

v b
Reset

AKIEED RESET K5 5| T &, 709
BUuevbtahzd,

Frz. AL )Y P EANITHHEICIE. B
HAFXIIN20FLE L T7TBELHERLT
Tauw,

(5188 £ v MESAHEH]

8/ £y MR D 10m/sec

BRKIEHREIT - 2mA
SAHEEBRER | 10m/sec
(Yt b ERE)

SHEU Y b
ESANER
External reset —
signal input circuit

P20: RES O)

When the RESET button on the front panel
of the mainframe is pressed, the detector
is reset.

To perform an external reset, short pins 20
and 7 of the output connector.

[ External reset signal input |

Maximum reset time: 10 m/set
Maximum short-circuit current: 2 mA
Maximum operation reset time: 10
msec (after the reset is canceled)

P7:0V O)




Power require- DC + 5V (5 %)
ments
ERBT) ®H1= b PU20 14T MD20A I 3 ATRBIT AL |
Eg:’er consump- | MD20A 3W (max) Up to three MD20A units can be operated with one PU20 power unit.
HERREER

Operating tem- 0°C ~ 55°C/32°F ~ 130°F
perature range

REEEHR
Storage tempe- —10°C ~ 75°C/14°F ~ 167°F

rature range

nE &
Outside dimen- 171 x 144 x 32 (mm)/6.7 x 5.7 x 1.3 (inch)
sions
-
Mass 800 g/1.8 Ib
TESR CHT ORI G e 1z « Output connector ....
Accessories . » LinKS oo
EiEe R 3% + M3 X6 SCrews .....ccoceeeenenne
o MBXEB crrerrrrrrmsnennneeneeniennees 6K + M4 X 8 MOUNtiNG SCIEWS .....ccvuverreerererreeneaes 2
BT RS MAXE weoreeereemenareineiniien, 2K ¢ LADEI et rerens 1
CBD AL e 15t « Instruction manual .......cccoevveerveencnecen e, 1




12

%31 BRAICZEE/Table 3-1 Maximum Response Speed

47751 218 (TW)/Output pulse width (Tw) (us)

A HERE(um)

Resolution(km) | ¢ 25 05 1 2 25 5 10 20

05 60 45 22 1 9 45 22 11

1 60 60 45 22 18 9 45 22

2 60 60 60 45 36 18 9 45

4 60 60 60 60 60 36 18 9

25 60 60 60 55 45 22 11 55

5 60 60 60 60 60 45 22 1

10 60 60 60 60 60 60 45 22
(BAL 0 m/min)
(Units : m/min)

%3-2 [E&ZEEE/Table 3-2 Reference Point Response Speed

SRREE OB R S HERE TCERE
Resolution Response speed Resolution Response speed
0.5um 0.75m/min 2.5um 3.75m/min
1um 1.5m/min 5um 7.5m/min
2um 3m/min 10um 15m/min

4um 6m/min




Table 3-3. Maximum Response Speed

Resolution Output pulse width (Tw) (us)

(inch) 0.25 0.5 1 2 25 5 10 20
0.000025 200 150 75 37 30 15 7.5 37
0.00005 200 200 150 75 60 30 15 75
0.0001 200 200 200 150 120 60 30 15
0.0002 200 200 200 200 200 120 60 30
0.000125 200 200 200 180 150 75 37 18
0.00025 200 200 200 200 200 150 75 37
0.0005 200 200 200 200 200 200 150 75

Table 3-4. Reference Point Response Speed

Resolution Response speed Resolution Response speed
0.000025" 25 0.000125" 12.5
0.00005" 5 0.00025" 25
0.0001" 10 0.0005" 50
0.0002" 20 _— —_—

(Unit: feet/min)

(Unit: feet/min)




5. A% 5. OPERATION

5-1. HEDBFR 5-1. Names of Parts

HE N3]
Rear view M Front view
._U——. Side view
2 = w3 5 s |
L [ 77 =TT Terminal block ®
' | F.G.
l B |— +6V
| — oV
B .
P HEHE e on—— BAEIER A v F
4 R Direction switch
Resolution | Lo .
/,,,,, - TI7—L727
INL A @ ~Tos ‘ PMi&F ——teu Alarm lamp
Output Pulse 1]os | i PM terminal TRIG :]
width 2p 18 o
3| 2 |28 G.BAL O
4125| 4 TRIG%; aa0s O
el TRIG terminal B
7| o pwes O ESBERY1—L4
2 o s O Trimmers
o|os oc2 O
o] < O
ols ‘ (e 0—F— Vv bR
ol s Reset button
Fl2
| st H:
n B’ B N = I_T_I i =
Hhaxss ~y Kr—=7nazxs ¥
Output connector Head cable connector
14 BE&Ra% %

Reference point connector



5-2. S REEDEXTE

AFTF Y5 OHBEIE . ABREENO—5 Y —R 1 v F RES &
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5-2. Resolution Setting

The resolution of the detector can be set using rotary
switch RES on the rear panel of the mainframe, as

described in the table below.

PEBEERER Resolution Settings
RES S#EEE (um) RES Resolution (um) Resolution (inch)

0 —_ 0 S _

1 10 1 10 0.0005

2 5 2 5 0.00025

3 25 3 25 0.000125

4 4 4 4 0.0002

5 5 2 0.0001

6 1 6 1 0.00005

7 05 7 0.5 0.000025

HETRFEXE - RES=6 (1um)

The resolution is factory-set to 6 (1 um/0.00005")

15



5-3. H A/ XIEDEXTE

HANIL A IEARTENO—F ) —21 v F Tw 24X 3
ZEiZEoT, TEROL I

ETBZEHTEET,

5-3. Output Pulse Width Setting

The output pulse width of the detector can be set using
rotary switch Tw on the rear panel of the mainframe, as

described in the table below.

/NI RBEEER Pulse width settings
Tw /XL AR (us) Tw Pulse width (us)
0 0.25 0 0.25
1 0.5 1 0.5
2 1 2 1
3 2 3 2
4 25 4 25
5 5 5 5
6 10 6 10
7 20 7 20

HETRFERE - Tw=2 (1us)

XN ABNERTEIFO~7 F THEITFEAT I,

8~F iRENT7FOs/MEI=Z Yy b 2BEHhEDHHICHE

BLZY,

16

The pulse width is factory-set to 2 (1 us)

*The pulse width should be set in the range of 0 to 7.
Use settings 8 to F when the optional analogue adder
unit is used.




5-4. FEgE
AEREEBNZASA FRAA v FDOPEZIZEL Y, Rr—ILDIEE
HEIZHT B/ AHAOBEEEGEAD LA TEET,

5-5. R DfERE
IOFFoIIE. AMEARGERAABE R —ILEFERL
t-BE. 200um BICHAEINB RS —LAESICRAKL -EHBE

NEEESEEPEAT—sAHAL £ 7.(R51)
EAESE EROBIE. MERROLOSEM L X T LE E
ATa&Euw,

FRRR—VITRTHRIC, BRESEBHRBCEAIATHN S
hEd s, borLOFEREONESFRICBBPICHASN
BIEENILENYIvCOHEFEREFTE L TIFERTE L,

TiER

REF 5> 7RITHEBEATEREAIRALZHE. XL, Y
Yy PRIFEITUS12BE. —EHEEACRAT—IILEBE
SETHLEARYBELITLE-TTEWL,
FEEDOCEERESAREICL-TELY FTOT, RAR
DEFTRIBIZE R2R—CRI2ICRTRACERE S
BALGLWEHIIICLTTFEL,
RANBRT—IIZHBEREHATZ I3 TEE A,
WThOBELRAMBENTNERET I MDY ET,

5-4. Direction Switching

The slide switch on the front panel of the mainframe can
be used to change the way the pulse output is cor-
related with the scale travel direction.

5-5. Using the Reference Point

When an external reference point or a scale with built-
in reference point is used, the detector outputs a high
precision reference point signal in sync with the scale
output signal A for every 200 um (refer to Fig. 5-1) at one
location within the effective length. When using the
reference point signal, use Sony’s system to maintain
the precision.

Also, as shown on the following page, the reference
point signal is output for both directions when the scale
is moved. However, always use the leading edge of the
signal that is output when the scale is moved in the
direction selected by the operator beforehand as the
reference point signal.

NOTE

@ |f power is turned on when the scale is in an area where
the REF lamp is on or when reset operation is performed,
move the scale out of the area before locating the
reference point.

® The response speed of the reference point differs depen-
ding on the resolution selected. Therefore, when locating
the reference point, be careful not to exceed the maximum
response speed shown in Table 3-2 on page 12.

® A scale with built-in reference point can not be used in
conjunction with an external zero point.

When above is not ofserved, reference point error may

occur.

17
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.

R —ILAMES
Scale A signal 200um
(0.01)

REFZ > 7 (BEms—t)

REF lamp (reference point gate) #8mm

Approx. 8mm/0.31"

N G A
77
RS AR B —— tZoxTy P H5ERT 5,
Reference point output({detection direction) Use this edge as the reference
— L
l v
FAREAEAE e A—

Reference point output(reverse direction)

5-1. & &{5S 114 /Fig. 5-1 Reference Point Signal Timing




5-6. 777+ v INCTHORELDFERE

T77F v AT LEHEEDEE NCHOREEN—F. VT
FEY Y FARIZLET,

OV /R AT —NEFRLELEE. RABRE—NELTS
Dy FAREFERALET, YORXRT—IORAMAEE .. #
WOBRAMEBIZEAY FTOTHEIET SV,

5-6. The Reference Point when Using a
FANUC NC Machine

When using the detector in combination with a FANUC

system, NC settings for both hardware and software are

made on a grid. ‘

®When using a Magnescalie, use the grid system in the
reference point reset mode. Care is required since the
Magnescale reference point position will differ from
the machine’s reference point position.

b emusme ik
Rapid traverse rate Stopping point
FLZEE
FL speed

8% I 7 /Deceleration dog

L

R K IDOFFEIZ S ) v FRERDFREBIZHKSD
EHIICEELET,
Set the deceleration dog off point so that it may

N !
B A {E2/Reference point signal f—'L

coincide roughly with the center of a grid interval.

—— BRESILY BEHEHE

Enabled period for reference point signal rising

7'y K/Grid Co

il
V7 7L RAATLINRBIZE>TREDM
Width determined by the reference counter capacity

=

NIA=FIZLN T )y FLT7 PEBIPREHES,
The amount of grid shift may be set by means of parameters.

5-2. 7 7%+ v 2 NC TOJEHE ') /Fig.5-2 Establishing the Reference Point Using a FANUC NC System

19



20

FEEREVE—FEBIRL. FBHEWRIIZLWVYT 7L
CRABICEIN S TEN ENMTDERE)EETBHL., BEY
Ty MEBUEBEL, CNEMEXY) (FLEE)IZHY ET,
HEXY) RICERESHNIAIBLEBZ L, ¥DELIBYTPL IR
horod—Hm25—bL, —ENMBRTI Y v FEEN£T,
HDE) Iy FRLYFHEHANBERHNT ) v F A THEEH
BLELET . ZOBERIEFENCANS ) v F2 7 FEREIC
o THEBIZLT7PTEET,
UENDBESBERBENOHRTEELDIZ. BEFZHONL FL
REENMIIZ, BESRESA2IBETREZETYT, Z0BE. BEA
EENILTHIELCEBREAYET,

Using the manual continuous feed mode, if the manual
feed buttons are used to feed towards the reference
point at the rapid traverse rate, when the deceleration
limit is reached, deceleration will occur, after which
slow-speed feed (FL speed) is used. During this slow-
speed feed, if the reference point signal rises, the
reference counter will start from that point and a grid of
constant spacing will be generated. After this, if a limit
switch is tripped, the machine will stop at the first en-
countered grid point. This stopping point can be shifted
arbitrarily using the grid shift setting of the NC system.
In this reference point return operation, it is essential
that the reference signal rise after the deceleration dog
is turned on in the FL condition. During this operation,
the falling edge of the reference signal is completely
ignored.



5-7. ERDOEIEH &

RKTFTFI7IDBREIZIE, BIFEHPU20L ) —XBEI=w b &
ERAT &V,

5-7. Power Supply Connections

Use the optional PU20 series power unit as the power
source for the detector.

HBFENLEBREREITA & HAOIRI FIZ+EV

HHNENETHA RBEHLEDNIOFERLAVLTTE W,

XN, AKFFo93 HAaRo 9L BEREHBRT 5L baldE
TY, (EB2EREIZ 600mA LLE(180% 1Y) )NEES 6D +5V
BEAHNIE, HHhaxo5(4, 5. 6FBEL)L W EBREHENT
%9,
ZOBEIE BFENLOBRHEHBIEILAVWTTFE L,
AFT 79 IIBRIFAZE . RRKI1MBIESHAOSELELET,
X, BREYMEICBENICESHAETEIILHHYET,
CRATFLATHEHICT—95N\y o7y 7T HRBLENDGE. B
ENMEBALL DT DIZERIZA. YITDIEFIZ. ROBICLTTFE
(A
BRI AR,

1) FFo5NBEEANS,

2) ELEBNBEL ANS,
i,

1) F705. REEBOERLREBIZANS,

2) RELEBOVMRELITL I
TIRIMWTRE.

1) ZRERBOBELY5,

2) FFOINBREYS,

Although +5 V is output to the output connector
when power is supplied from the terminal block, do
not use this power to prevent malfunction.

Power can also be supplied to the detector through the
output connectors. If a +5 V power source with a capaci-
ty of 600 mA or more (per axis) is available on the signal
receiver, power can be supplied through the output con-
nectors (pins 4, 5 and 6). In this case, do not supply
power from the terminal block.
The detector stops signal output for a maximum of one
second after power is turned on. In addition, the detec-
tor may output transient signals when power is turned
off. To prevent malfunction within the system, par-
ticularly when backing up data, for example, follow the
procedure below when turning power on and off.
Turning on power
@ Turn on the detector’s power
@ Turn on the receiver’'s power
OR
@ Turn on the detector’s power and the receiver’s power
at the same time.
@ Perform the initial settings on the receiver.
Turning off power
@ Turn off the receiver’s power.
@ Turn off the detector’s power.
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5-8. 77— LES

75 —LESE. AT —IHIRACERELBALHE. XIE.
Ny Ry—7Ur gL aIcHheahiET,

Z0BIE, AT —ILESHHABLEL. NIAE=-F 2 RK
RRERNET,

FDEEBBEBHILETE, BHRICEDZIEHLIEALNET,
TI—LESHHAINI:EE, BENELT IR ENREH
BEERITTTF XL,

. PI—LEBIE. VI RRT =L RATLDETORE %
BELTWRHDOTIEHY HA, A—N—5 Bt E+SA
REXMEEFRITTTEIL,

5-8. Alarm Signal

An alarm signal is output when the scale exceeds max-
imum response speed or when the head cable becomes
disconnected.

When the alarm signal is output, the scale signal output
is stopped, causing a high impedance. Operating the
machine tool in this condition may cause an accident.
Employ a safety function that, for example, stops the
machine tool when an alarm signal is output.

Also, the alarm signal is not sounded for all the failures
of the Magnescale system. Therefore, employ adequate
safety measures such as overrun prevention, etc.
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FTFI7 0BT, KEDOLETIZH BTN (UZB)EAL
T, TBOEfT 2 (MAX8) 5> TIT- TTF &L, BfTAR®D
TEICOVWTIE, B5-35FBLTTFAL,
$ETFTVE2BLULEER L THEATIBAICR . LFHERD
ERSEEAVWVTERZLTTIW, (H5-4)

/M4 5y TRy

T — BRAFR
Mounting hole
©
~ N
N~
S E] -
=2}
8
0
RN :
\g

a
Bt SMAX8—-2K({T/ES)
Mounting screws (M4 X 8,2screws provided )

X 5-3/Fig. 5-3

5-9. Detector Mounting

Mount the detector by using the mounting holes (U
grooves) at the top and bottom of the mainframe and the
mounting screws (M4 x 8) provided. Refer to Fig. 5-3 for
mounting hole dimensions.

Only use the supplied links to join detectors together
(see Fig. 5-4).

Ei#E& B (f3/&&% )38/ Links (3 provided)

? Bff & SM3X6—6K (1B )
? , '/ Mounting screws (M3 X 6,6provided )
' ‘
Eft4& BimA 1/Opening to insert the link
~o ] |

ZORICERLEABALTRCR
eht [ABROFCTEELET,
EREIEZFTFI 7 IZHRBICERT
FTEAZEL £3.(3457)

Insert the links into this hole,
align the screw holes and use the
accessory screws to link the
detectors. Subsequent detectors
should be linked in the same man-
‘ ner (at three locations).

0 000000 Jooo
© 000000 Jooo

[ 5-4/Fig. 5-4
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6. ADJUSTMENT
6-1. Scale Signal Adjustment

To ensure a stable operation, be sure to adjust the scale signal
by following the procedure below while moving the scale. Make
sure to perform careful adjustment to minimize the scale signal
ripple ratio, i.e., the ratio of the envelope ripple to the signal
amplitude. The ripple ratio R varies depending on the scale con-
nected. Examples are given below. The scale should be moved
at a speed of 0.5 to 1 m/min. (1.64 to 3.28 feet/min.)

Connected scale  Ripple ratio R

SR721RD 2.5% or less
SR127 3% or less
SR128 5% or less

R(%):%xwo

where ¢ = envelope ripple, and

0000c00000000000 PM
d0ooon TRIG
) —F 00000o0oooooo

000 0 10ps/div

0000500mV/did 10010000000
oooooo0o0oo00olvoOoOo
00000IMHZOOOOO

le— d—|

d = signal amplitude

Oscilloscope Settings

Horizontal axis: 10us/div

Vertical axis: 500 mV/div (using 10 : 1 probe)
Oscilloscope sensitivity should be at least 0.1 V

and bandwidth should be 1 MHz or greater.

@‘Domm@m

24 0 6-1.00000000 /Fig. 6-1 Scale Signal Adjustment
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QOFn0xRa—-T5#BEEL. ADBESYEZ % AC IZKFESI
#h 10us/div. EE# 0.5V/diviz&ht.ch1 % TRIG #F~.
ch 2 &# PMigF~EHRI LT, OB, P H—V—2(T
ch1TE->TTFT&L,

@Och 2 IZEXENVEBAENET, AT —LOBBHIZIEL T, 2
DIEZEDEBEHIBE, ToRO—-TD) v TLHBETE
7,

GADJ R l)a—L%BL. H5H LHEKENIRE A
2Vpp IZEhETHEET,

OGBAL K 2 —LAxFBL(CW)UL o EWNZEL, ZR7—IL
ABHIEHLXE-2IIRT LI LEES, BBEhET,
ZOB, DCIARY 2 —L%BELTHEGE-3IZRT LI IIC. B
&I LndmasHy—IcLET,

PMEENHR/IMEIEN 05Vp-p U TICH D & 75— LKEE
HEET B eHDHY T,

Procedure

@ Selecting the AC position, set up the oscilloscope for
a horizontal sweep of 10 us/div and vertical-axis sen-
sitivity of 0.5 V/div. Connect CH1 to the TRIG terminal
and CH2 to the PM terminal. Set CH1 as the trigger
source.

@ A sinewave should be observed on CH2.
As the scale moves, the phase of this sinewave
moves, and the ripple is observed on the envelope.
Turn the GADJ trimmer to set the amplitude of the
sinewave to approx. 2Vp-p beforehand.

O 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 adja-
cent 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 0.5 Vp-p.
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OGBAL R 2 —LEEBL(CCW)L »EWIZEBL, 25—

AREBIED L. QLRI 6-2 IZRT & ) LEEHEBR
AhEd, 2B, DC2HRY 2 —LAREL THE-3IRT
LA g ILWnEEIEH—IZLET,

OQOONHEELTHICHKERRYIEL, GBAL R ) 2 —LNDHEE
> THYEILnBEALNTILE (LD THEBLTTE
Ly,

[ 6-2/Fig. 6-2

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 adja-
cent peaks are of uniform height, as shown in Fig. 6-3.

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

6-3/Fig. 6-3



OGBAL £ 2 —LaPUMMPREICREL. Ay —LaBEHIE
3rH6-412RT LI RBEEHFRAEINE T, Z O PHASE
RY)21—LERBEL, ToRO-TY v TLHERBNMAEB L
3120 %7, ¥/, GBALRY 2 —L b WAL RO—
TNy ThRMIEBEIIZLET,

I, Ao aRa—TORE % EIF(50~100mV/div)EE
MEBREA LT, ToR0—7Yy 7L EEEPRICTHAL
THHAR) A —LAREETI LEFICHBAENTEET,

OBEGADI R 2 —L5/EL. M6-5IZRT & I ICEERE
DIFEA 1.9Vpp~21Vpp 2D £ 512 L £ 9. X 6-5 (3124
MICEBEIN-REESRLET,

“Y X e6-4/Fig. 6-4

©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 on the
envelope.

Fine adjust the GBAL trimmer also for minimum
ripple.

Fine adjustment may be facilitated by increasing the
sensitivity of the oscilloscope (to 50 to 100 m/div) and
displaying the ripple, enlarged, in the middle of the
frame.

O Readjust the GADJ trimmer so that the sine wave

amplitude is 1.9 Vpp to 2.1 Vpp, as shown in Fig. 6-5.
Fig. 6-56 shows the results of an ideal adjustment.

2.0Vp-p

*Y ®e6-5/Fig. 6-5
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6-2. R A ER%E

A@I. 27—V ESRBFROEAREOR EABL TWE
T UTICREFIRERLET,

OREF, ADJ RY 2 —L&dhRIZEY PLET,

O —IL% BEREYBIEOHE THRALE £ THE L .REF
SLTDEIT LB TELEIEET,

O —LE#ETRL. REF 7> 70 RITBBIRSERZE T,
LAMD 5S> 7B 6B 2B AT —IVEEEL 2T,

OREF 5> 7HASET L TWARE, REF ADJAR ) 2 —L%H
L. —B. REF>>74¥Ta€ %7,

ORIZ.REFADJA) 1 —Lsw->< WEBL,REF 5> 7H SR
TLUEBETRY a—L5BEELET,

UET, BEESY— b OEBREHIRT TT .

27— VAMEE __) 1 1 {« 1 1

: )
Scale A signal 200um
(0.01")

o AAT/Turns on
REF5>7 8k | ¢
REF lamp  Goes out

BAIES A (PCZ) [ )
Reference point
signal output (PCZ)

LAMDS > 7 % @ O
LAMD lamp

MW/"
Light
g
Dark LZ_OO_;@J

(0.01)

6-2. Reference Point Adjustment

The detector has a built-in reference point processing
circuit which is synchronized to the scale signals. Ad-
justment is made by following the procedure below.

[ General Procedure ]

© Set the REF ADJ trimmer to the center of the rotation
range.

© Move the machine slowly in the direction of reference
point establishment and stop immediately when the
REF lamp lights.

© Move the machine very slowly in the reverse direction
and stop at the first location where the LAMD famp
is darkest. (LAMD lamp cycles every 200 pm).

O If the REF lamp is lit, turn the REF ADJ trimmer
counter-clockwise to extinguish it.

© Slowly turn the REF ADJ trimmer clock-wise, stopping
at the instant the REF lamp lights.

This ends the adjustment on the reference point gate

position.

) REFS > 7B HA KA Lowss(Z S 4T L. HighBRIZSXTL 29,

Note: REF lamp goes out when the signal output waveform goes fow and
turns on when high.
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OREF. ADJ R) 2 —L5EEGHBENPRIZEY FLET,

ORI, NCEBE: bICEBEAANILL LTS,

O A—SNDEEF 7Y PBEOIZHET 5,

OBREMBHLESALIZHAW(REF 5S> 7HAEITL TuaW) S
EEERT S,

OFERE—FIZLTEARY 5T4), ZOBOEAERERE
3. FEROERE(RI2UTICHRET 5,

OFEEWRYETH. NCEBOBEMBRIRA 0" £h->Tw
PEEERTD,

OMDI £E— FIZEREL T, B 4 EARY L HENHMIC 0.100
mm DB AIESEIT. HHWE. FE/ L ARLBRETHRE
*BEgmE D,

OMD20A ®» REF, ADJ £ 1 —4%E L. REF 5> 7HZ1t
THEIAIZRET S,

Instructions for connecting the detector
to a Sony NC

@ Set the REF. ADJ trimmer to the center of the rotation
range.

@ Turn on power and start the machine, on which the
detector is mounted, and the NC unit.

© Set the parameter reference point offset to “0”.

O Confirm that the present position is not on the
reference point (that the REF lamp is not lit).

@ Switch to the reference point mode, and locate the
reference point. The speed at which the reference
point is passed must be set below the reference point
response speed (Table 3-2).

O After locating the reference point, confirm that the
present position display of the NC unit shows “0”.
@ Switch to the MDI mode, and execute commands to
move the scale of each axis 0.100 mm in the direction
opposite to the direction of locating the reference
point, or use a manual pulse generator, etc., to move

the scales by the same amount.

O Turn the REF, ADJ trimmer of the MD20A to where the
REF lamp changes.
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7. A\BHaAX o 71k

7.~y FHr— 0209

{FHax2s% .DSub15 >
Lt 7% 2. RDAB-15S(k Ot B#EE) X ISHEE &

) A% 9 OEEFRCIE M26(P=045)—2 K %FERAL LT, Note: The connector mounting screws are two M2.6

7. INPUT/OUTPUT CABLE

CONNECTOR SPECIFICATIONS
7-1. Head Cable Connector

Connector used: 15-pin D-sub type receptacle
RDAB-15S (Hirose) or equivalent

(P =0.45 screws)

YOOOOOC
RAYQRPQRY
No Ha=3 4 —7 I el No E r—7 el No B r—7 el
" | Signal Cable color " | Signal Cable color " | Signal Cable color
1 H1H #/Blue 6 | DME(H) % /Brown n | — _—
2 HiL #/Yellow 7 | DME(1) #%/Green 12 | —— —_—
; RiEs —IL K ‘
3 8 Shield Braided shield 13 | DME(2) 4 /Purple
4 | EXT(H) 7~/Red 9 H2H #/Orange 14 | DME(L) 2 /Black
. - ; LS —IL K
5 | EXT(L) B/White 10 H2L X /Gray 15 Shield Braided shield




7-2. [FRAX2 Y

#EBax2%

Lt 7% 2 : RO3-R5F (%4 RERSR)

7-2. Reference Point Connector

Connector used: R03-R5F receptacle (Tajimi Musen) or

equivalent.

No. 525 /Signal r—7 LB Cable color
A DME (H) B Red
B DME(1) = White
o] DME(L) 2 Black
D _ * *
E Shield wmE— K Braided shield
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7-3. Hhaxs %

FRax2 5
L+ 7% 2. MR-20 RMAG
7 5 4 :MR-20LF({1E%)
(AEBIETHER)

i) No.1~6 ¥ TIRERHRHEFTT.

7-3. Output Connector

Connector used:
MR-20 RMAG receptacle
MR-20LF Plug (Provided)
(Honda Tsushin)

Note: Terminals #1 to #6 are power

000 000 : “
M3 “5-7. BEOMRKR SR 525 312 o0 9 8 supply terminals. See “5-7.
BLTF&U, ?28%¢%¢? Power Supply Connections.”
No. §25/Signal No. 525 /Signal
No. 525 /Signal
1 ov 14 PCz
8 * PCU
2 ov 15 *PCZ
9 PCU
3 ov 16 PCA
i%/Note 10 *PCD
4 +5V 17 * PCA
1 PCD
5 +5V 18 PCB
12 ALARM
6 +5V 19 *PCB
13 * ALARM
7 F.G 20 RES




B 1 5+ # X /Output Specifications

4 —7 VEE

Cross section of the cable

Shield

S

50mELTF (GE)

Y —IF

Outer coating

MD20A

ERES
7 7—LA

Outputs :

A/B phase, up/down
Reference point signal
Alarm

50m/164’ min. (See note below)

1 {
i !
A/B#8.up/down ] ! .
1
1

NC
S{EEK 1213 SN75115(HEYS) 2 FEA L

TFaw,

F) AT —7 s/ 14 ZiRABLED
A, BHCLTTELW,

Use SN75115 (or equivalent) as

receiving circuit.

Note: Shorten the output cable to
improve noise immunity.

HAx o9 h o BREAMIET 583

TFTTFOI9ANEBTHEVES® 2 HBRT S

+5V

BICLTTFaWL,

When the power is supplied through
the output connector, make sure

ov{

that the voltage at the MD20’s input

AWG28LLEDKED ! |

YA REARTH !
' Twisted pair (28 AWG or thicker) | |
H .
[} 1 !
T T :
' ! '
i L] 1
] ] ]
T T '
| ) '

it
\\ \‘
\ 2

terminal is +5V = 5%.
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8. A ~TiEEX

2-R2.3/0.1" 16/0.63"
(BfTA) Max. 159/6.3"
(For mounting) )
L [ =5 ﬂen
B
B
it)
B
2? o o
NS =
S| 8 &
o «
| [ G e e
L
1/0.04"}l 30/1.2" || 1/0.04" 1457
32/1.26'
—a
@ [2) )
]
0

8. OUTSIDE DIMENSIONS

BAL
Unit

@i 0 OO0O0O[  Jooo [ ]

> mm/inch



IOV = 2 7 MIZEBEN TV B EMOEENEIZLHICH
D, SRANBIIEEBAEOMHEZEHNE L THET,
LA T, YO 5 LICEW TES L0, 3N
N (PRE. R aE) CREZHNTAYZ 2 7 LA
THIELHEELELET,

The material contained in this manual consists of
information that is the property of Sony Manufacturing
Systems Corporation and is intended solely for use by
the purchasers of the equipment described in this
manual.

Sony Manufacturing Systems Corporation expressly
prohibits the duplication of any portion of this manual
or the use thereof for any purpose other than the
operation or maintenance of the equipment described
in this manual without the express written permission
of Sony Manufacturing Systems Corporation.

Le matériel contenu dans ce manuel consiste en
informations qui sont la propriété de Sony
Manufacturing Systems Corporation et sont destinées
exclusivement a l'usage des acquéreurs de
I'équipement décrit dans ce manuel.

Sony Manufacturing Systems Corporation interdit
formellement la copie de quelque partie que ce soit de
ce manuel ou son emploi pour tout autre but que des
opérations ou entretiens de I'équipement a moins
d'une permission écrite de Sony Manufacturing
Systems Corporation.

Die in dieser Anleitung enthaltenen Informationen
sind Eigentum von Sony Manufacturing Systems
Corporation und sind ausschlieBlich fir den Gebrauch
durch den Kaufer der in dieser Anleitung
beschriebenen Ausrustung bestimmt.

Sony Manufacturing Systems Corporation untersagt
ausdricklich die Vervielfaltigung jeglicher Teile dieser
Anleitung oder den Gebrauch derselben fur
irgendeinen anderen Zweck als die Bedienung oder
Wartung der in dieser Anleitung beschriebenen
Ausristung ohne ausdrickliche schriftliche Erlaubnis
von Sony Manufacturing Systems Corporation.
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TEL: 0120-55-7973

TEL: (0463) 92-7971
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