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;1 GCeneral

This detector is designed to increcase the range of applica-

tions of the Magnescale, and it has a number of features which
are
{l) The head eable can be extended (up to a maximwn of 150m)

100m/min.)
{3) Two axes are provided in one housing.

{2} The response speed is faster {max.

{£) An AC input is employed for the power supply.

(5) There are {two alarm circuits.

Use a low impedance head when connecting an MSK cable
over 100m long to the detector. For operation, refer to the
instructions in this manual and they will insure that vou use
the detector in the best possible working conditions.

Failure to follow the instructions in this manual or
fallure to take note of the precautions may result in an ac-
cident or Ereakdcwn- Kindly note that the guérantee will not
be walid in cases where the detector breaks down due to mis-—
handling.

2. Configuration

Two axes are provided in a sigle housing, and a total of

three printed circuit hoards are incorporated.  The circuit

configuration of each of the printed circuit boards is shown
: UP DOWN
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improvements on previcus models produced by Sony Magnescale:



3.
* & PCB (1) Regulated power supply {(+15V, +5V}
Oscillator
Freqﬁency divider
*= fCE {2y Same for both ¥ and ¥ axes
{one for Signal detectors
. each axls) | Interpolation circuits

Alarm circuit



3. Specifications

Item

Specification

Fesolution

EHmXIDUm
Felectable by replacing € and S PCRE =ockats.

Fesolution same for X &nd ¥ axes.

Maxinum response

speo 100m,/ min. (Sce Hote 3~1)
Quantization axes + 1 count (See Mote 3-2)

¥urer of axes

¢ axes in one housing

Mawimum length of
head cable

With low impedance head and MSK type cable

designed by Bony Magnescale. 150m

Maximum legth of
signal outeput cable

When received with circuitry and cable designated
by Sony Maonescale 100m

Alarm circult

Detector’s alarm circuit are actuated

When =

if] M signal level falls to akout cne-half that ef
" specified lewvel (4vp-p)

i This happens when maximum response spoed of

head is exceeded, and the cause may be traced

to disconnoctod wire in the head or cahle, or

hoad wear.

{2} Power fzils. .

Cutput signals

r a

Thne following are availzble as ocutpuf signals

(1) Fulse sional outpul ..... SH751837 (line driwver}
(2] Turlse signal outpot ..... 5UTA3T (TTL)
{3 Rlarm sigral output ..... EE-CHMz (Optoisolator)

Input signal

The following iz aveilable as an input signal -

(1) Alarm reset input ..... EE-CMs [Optoisolator)
L]

' Usakle temperature

range

Go°C = +40°C

Storage temporature
range

Power yoguirements

A Sy

j—HD“C - 450

AT 100/115¥  + 10%, 50/600z

RCO220/240% 4+ 10%, 5O/60Hz

(Son Note 3-2)



Power consumption . 20w

Dimensions 250(WY » 221.5{H) % 419.5(D}) mm

Inclusive of mounting feet

Welgnt Skg

{Note 3-1) This maximunm séeed ig the value limited by the
electronic circuitry. I1f exceeded, even for an
instant, this may result in a malfunction. When
using the detector, %take carxe that there is no
stick-slip motionon the transducer.

{Note 3-2) The guantization error is inherent to the digital
eystem,

{(Mote 3-55 AC 1007115V for Japan and the United States
AS 220240V foxr BEurcpe

(211 vajlues are selectable)

Aemessories .
*  Power cable o (LY

% cables for connecting head and dctectoxr (2) (Sec Note 3-4)

* © Ground wire (L)
x puses (2)
# Plugs for STGHNAL ﬁUT connector {21 (Sec Note 3-5)
* plug for PULSE OUT connector ” {1) (8ce Note 3-6)

* Instruction Manual

L

{(Note 3-4} Order this separately, kearing in mind the desig-

nated cable length, since this 1s t.reanted separate-—

ly from the detector.



{Note 3I=5)

(Note 3-6)

MS533106B18-1FPX manufaciured by Japan Aviation

Electronics MS3057-10A manufactured by Japan

Aviation BElectronics

4. Descripiion of Tarts

4-1. Front pancl

(¥ axis)

_RMI1ZBPCE-5P manufactured by Hirose FElectric

iz aglualed.
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(1} POWER 5W FPower switch
Power is supplicd to the detector whon this
= % 8 switch is =et to OW.
{2} POWER LAMP " Power indicator lamp
This lights up when power is supplied to
the detoctor.
{3) ALARM LAMP This lamp lights up when the alarm circuit
(X axis) i actuabked.
(4) ATLARM LAMP This lamp lights up when the alarm circuit



{6) ALARM RESET

(Y axis}
{(7) mMouNT
() Setsorews

{9) Front panel

4-2. Rear pansl

alarm when the alarm cirecuit has been
actuated.

Alarm release switch

Setting this switch to ON releases the
a2larm when the alarm circuit has been
actuated. - "
The detegtor is secured to the mount whose
insulating material insulates the mount and
the detector.

Those are the front panel’s setscrews.
Remove this panel before adjusting the

detector.

{10} AC IN

(11) Fuse holder

FPower inpul connechtonr
This is for supplying power to the
deitector from an oexternal source.

Uoe a specified fuse.



input cennector,
{13) Ground terminal Use this terminal toe ground the detector
{EARTH) and the machine body.
The detector's CND circuit iz connectod
to the case.
{14) HEAD IH “Heaﬂ cable connector
(¥ axis) Use thies to commect the designated
MEE~-type cable.
(1l5) HEAD 1IN llead cable connector
(Y axis) Use this to conpnect the designated
MSK-type cahle.
{1&) SIGQ@L ouT Signal output connector
(¥ axis) Use this to feed ount UP/DOWH signal
output (line driver ocutput), alarm
.éignal putput, alarm reset input,
' and the clock signal output.

For other application, read through

if; the operating instructions.
{17} SIGNAL OUT Signal output connector
{¥ axis} . Use this to feed out the UP/DOWN

signal output (line driver output),
alarm sizgnal output, alarm rescei in-

put, and the cleck signal output.

For other applications, read through
the operating instructions.
{18y PULSE OUT llse this to feed out a =ignal which

is the same as the UR/DOWN signal fed



4-3.

However, the cahle only be extended
2-3m since a TTL output is fed out with
the SNY437.

Therefore, use this as an auxiliary

cutput connector,

Type of Signals, Connector Fin FPositions

Connector No.| Fin HNo. Signal RFemarks
1 " .
) AC Power input Crompalie
AC IN o rlug l&p-3F
© o3 . GND SERLEL)
HEAD IHN Fi) Exciltation signal EX(A} Compaltible
B Mp connection plug
(X axis) [ Excitation signal EX(C) MZ310LBE1E-HP
I Head signal CHL () MS30LT7-10A
E ead signal CHL(E) (Fapan Avia-
F Head signal CHZ {F} ]
5 ; tion Elec-
G Fead signal CI2 {G) Coninaay
H GND "
HEAD IN i A Excitation signal EX(A) Compatible
B Ho connection rlug
(¥ axisg) C Excitation signal EX{C) MEZI06R]1A-8BP
e B0 Head signal CIL1 (D} HEANLT=-108
| E . Head signal CI11 £1)
F Bead signal T2 (F) {Tapan Avia-
G Head sional CH2 () tion Flec-
H GHD = tranics)
SIGNAL OUT A Ha?nescalc signal oulput uizl} uE
_ B Maognescale signal cutput u[Y}
{X axis) i C Magnescale signal output d4{Z Y PO
I Magﬂescgle signal output d[chnmpatihlu
E Alarm signal oubput ALM{+) [Tug
F Alarm Sigﬂill putput ALM [« MEI1I0GEIE-12
G Alarm rosel inpuat THAL(+) Mo 3I05T—10R
i Alarm resat inpob INAL(-}) [Japan Avia-
T Clock sigral ootput CRO(S) Eipn Bloo—
i i BT P T B P P R il T S E Y .
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—t

Magnescale
Magnescale
Magnescale
Magnescale
Alarm
Alarm
plarm
Alarmn reset input
No copnection

Ho connection

signal output
signal output
sigmal cutout
signal outpubt
signal output ALM
zignal outpub ALM
react input 1AL
IHAL

STGHAL QUT

{Y axis)

LpmaREoan ¥

Magnescale
Magnescale
Magnescale
Magnescale

5 Jomwo

=ignal
signal
signal
signal

oubput
output
output
gutput

PULSE OUT

b b

5. Instructions for Operation

ar

5-1. Tngtructions For Installation
£-1-1. Connecting the head cable

* ﬁonnect the hecad cab}e,after connect
sachine. (Refer o soparate instruc
actual mounting of scale)l.
an MSE-type cable'designatmd by
the head cable.

ploy 4 @iffefent cable.

* 1f you use One of Sop Magnescala's

the detecltoX and the scale can he 1l

designated MSK-tYPRS cable.

* . If you plan Lo use a bare scale for

anléer the head cabla

Ccontact 50RY Magnescale if you want

i E‘;;)HP Compatible 7

a () | Elug

a {Yj]DOWN.MSBlDGE18—lP

043 MS3057-10A

{~) [Jqpan Rhyia-

(+) taonlﬁlec—

(- tronies)

o (M compatilile

cad (X 1 plug

cu (Y} M1 2BPG-5F

ca (¥ (Hirose Elec-
tricl

ing the scale to the

tion manual of coale
Tfor

SOny Magnescale

to Gm-

ctapdard scales, nmoth

ng-connected with a

aprcial applications,

and the MSK-type cable.



T,

refer to the t+able below for the head's internal

wiring.

R e
[ead Wire
Mo |[{colox) Part wired Internal wiring diagram
1 | Red cHl exciter coil CHL CH2
2 | Bluc 5
c 1ans -£1]
3 | yellow j CHl signal coil ( X
4 | white CuZ exciter coil ¥ e - 4
5 N O T T e
A — 7 o2 slonal cnil E
o . o i ke e
7 5}.13.1"1:"1 Casing aF
wire
2 | Green CHl, CHZ common meole:

choke coil

* Ppair off the color-conded wires with those

the Sony Magnescalc—desigﬂated MoK-type cable., and
'

(rote} P

Make absolutely Sure that yeou tarn
and unplugging the connector which
- Jetector and the connectors at the

you 1Ay magnetize the head.

¥ £

] .

5-1-2. Connécting the ground wire

+ TUsing the

sacurely to the detector's grou

accessary ground wire,

nd terminal

|

at the end of

ecldel.

the power ofl hefore plugging

connects the head to the

ccale side. Oltherwise,

connect the machine body

(EARTH) .

* The head case is insulated from the head core and 50 there

is no necd to wWoITY about ripple current flowing through

the scale.



et
T
[

her¥®

z—:ﬂf**f?rrarﬁ

mig 1 EU%

_.'2,»- AT

1'\'-

| F" E /v-?f .—'__F,/—"__‘-_' i

5-2. Input/output signals
The input anq output gfignals are available at the STCHAL
OUT connectors. The signals are asvnochronous and so evary
provision 1érmadﬁ against noise, although be sure to use the
shield wire. "
|
5-2~1, Magnescale signal output

v

The Magnescale signal output is distinguished according
to whether the resolution is 5um or 19um and to the direction
the pulse is moving. It is then fed out.
(a) Pulse width 0.25us +30% with Sum resoluticon
(L) 0.5us +20% with 10pm resolution
{5} Maximum repetition frequency ({(T)

With 5Spm resslution : 2MHz

ilth 10um resolution : 1MH=z

(o) Signal ocutout

- The pulse form is ARCTIVE LOW at the cutpul when received



S -

(d)

d-1.

13,

The number of pulses of this part increases OrT decreases

according to the reaponse speed.

1 pulse at épeed of 30m/min.
2 pulses at speed of 6 0m/min.
3 pulses at spééé of 90m/min.
, [

since the sampling method 1s adopted for readout, there
is a time 1ag1fzem the time the zcale zignal is picked up
by the head un?il the time the head grnerates an output
pulse. bThjs time lag is usually O - 20pus with £his S
tectoT. | ‘
output circuit v
yse the line drivef SN75183NW (maéé by Texas Instruments) .
Tt can be emplgyed in the receiving circuit as follows :

when received by the line recelver =751 82K (made by TeXas

Tastruments) -
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Veoe==hH y
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|
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[

SN75183R{1,2) SN75182N(12)

The oulput can be transmitted up to 100 neters with a
transmission line impedance of 100 chns.
For further details, refer to Texas Instruments' Data Book.
When isolating the detcctor output circuit from the re—

ceiver input circuit

Viog =5V

o e
e AN
s, W

S N
Aidp |
Alip 4

_J"lff -

L
ARs

UE% a hight-speed isolator since the Magnescale sional
putput has a high speed at 2MHzZ. (For example., the 50B2-
4360 made by Hewlett Packard). |

When employving the 5087-4360 as the isolator, detormine the
values of Rs and ﬁp so that a forward curreni of 7.5mh

may flow in the isglalor input dicdes. A~Adjust the re-
sistance of the resisitors when bthe cable is lengthened.

For example : Line termination resistance Ro

Myzonomicei,rm odomal tra] Boacoe T,



L3

Ts reduce the reflection to the minimum, adjust the ter-

minal resistance Ro and divide into Rs and Rp.

Yl ~ VD VD
I i e o
fL - ID

Rz =

where VD and 1D are the voltage and current of the isola-
tor's input diode.
1f Ro = 100 ohms, VL = 3V, VD = 1.5V and ID = 5md,

EXS
100 ohms

then IL = = 0.0340

s meee TR ESW w U dhmey: B = f. 5% o

0.03 0.038 - 0.005AR

Furthermore, the maximuﬁ cutput current of SN75183W isg
10 = —40mA; 101, = 40mA

The length of the cable deponds on its capacitance and 50

feael free to oxperiment, and adjust.

5.2-2. Alarm signal output

{a)

Actuation

As listed in the specifications, the alarm is actuated

under the folléwing éonditionﬂz

(Llh when the PM signal level falls to about one-half of
tﬂe spccifﬁed level (4Vp-pl

(2} When the power fails and wheﬁ‘the power suddenly
drops for an instant (the alarm will not be actuated

.

pnder less than 5Sms power off conditions), and when
the power constantly drops.

Possible causes of (1) are the head axcecding the maxinum

response spred of the detector, a disconnection in

ohims



le.
(b Outpub circuit

The EE=CM2 coptoliszsclator made by Owmron Tateisi is used

for +the transistor output.

= A LM Collector

0 ALM £ Fmitter

The collector ocultput when the resistor
ERL iz connected as shown in the diagram on
- ——— ' left is:
b 1 !
| ﬁ? ] , HIGHE level when the alarm is not actuate
s I: .o
”%: .__j ] LOW lewvel when Lhe aloarm is actuated
) i

The absolute maximom values (at 25°C) of tho
v gutput transistor arc:

To max. = 30mi
o Po max. =150mA
1 Voe max. = 30V
Veo max. = 5V

(¢} Alaxm dispaly
The alarm lamp on the front panel of the detector lights
up when the alarm is actuated.

5-2-3. Adawxm resét

{a} BAlarm reset switch
Turn on the alarm release switeh located on the front

panecl .

A A% avm rocad dTnvminn kR



17.

signal to the INAL (+) and INAL (-} terminals of the
SIGWAL OUT connector.

The receiwving circuit employs an isolator.

The isolator input diode's absolute maximum values (at.
25°C) are :
Forward current If max, = 50ma
Reverse voltage Vrb max. = 4V
hdjust thé 1ife resistance when pulling long wires.
b
5-2~-4. Clock s%gnﬁl output
The clock siéﬁal cutput can be used when synchronizing
the Magnescale sigﬂal externally. Feed the output signal
out from the SIGHAYL OUT connector as tho CKO {Z) eor CKO {¥)
signgl. " rhe output circuit uses a line ariver, the SN75183
made by Texas Instruments, and so refer to section 5-2-1 ({(d)
-and (e} for the receiving circuit.\
The clock signal can be made available only fr&m the

L

¥ axis connector.

6. Instructions for Adjusiment
cet both the detector and the scale up for use, and then

it et Eha FAllawina eTeckrical adiunstments.
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6-L. reparations
6-1-1. TRemove the four screws securing the front panel, and
remove the panel, The semi-fixed resistors for adjustment
and the terminals used for waveform chservation shown in Fig.
£6-1 will be visible.

Frovide vourself with a suitable screwdriver to furn the
semi-fixed resistors.
Gl Connect the oscilloscope probse to the M observation
terminal and the GHD wire o the GND terminal.

Use an oscilloscope with a sensitivity of over 0.1V
and a fregquengy band of_ over 1 MEz.
Eml;B- Switech cﬁ the detector's power and set thoe knobs on

the oscillefcope to the following positions

* vertical axis mode nC
* wyertical axis ggésitivity D.SkaIU
* Horizontal axis sweep 0.5 - 50 msec/DIV
* Trigger SEUTCe INT
* fYrigger node AUTO
f-1-4, Move the scale at a specd of 0.5 - Sm/min. Adjust the

r A

horizontal raxis of the oscilloscope and sel so that it 1s easily
Seern.,

The next electrical adjustments are all performed while the
scale is being moved. The feed speed of the machine and the
positions of the oscilloscope's knebs provide provisional yard-
sticks. When necessary, sct to values which are the easiest to

adjust.



i
W

el
—l ; l @—;} PHASE —-—@' Fhase adjustor

@ BAL 4@ CH-1 gain contral

Q {2 & G:—"{[.‘{ | .———(3) CH1 I balance
@
©
i

®

) cont;::_f:ﬂ.
o CH-1

Cr - AEAS ~————(4} CH-1 MEAS/CH-2
geloctor toggle swikch

CH-2

OO c OO Y

I_j @ SN '4® CH-7 galn contyol
¥ < BAL {8} €n-2 BC balence

H

I
[
&

\. B Pid mn———— control .
| u

.’F l S TR R =
-
K,

s e R
: & osciil_o:ccpe
Fig. 6-1- Oscilloscope connection
e £-2. Electrical adjustments.
e g~2~1. Throw the tr}‘ggle switch (4) to the upper position {CH-1] .
*  pdfust £ﬂ; wévéicrm wnich is cbserved on the oécilloscope
sp that it rer;:enﬁﬂ.es the one in Fig. 3-12, using the CH-1
pe balance conktrol (2}. Then, .rr.akt;'the 1a' and 'b' amplitudes
(see Flg. 6-2) Ef%ual.
* f7his is a very important adjustment. Raise the sensitivity
of the oscilloscope and ar:"ljusf: as aceurately as possible.
*  Adjust the CH-1 gain ccmt.rc].. (3} and make sure that the

amplitude comes within a 4V +0.4dp-p range.

mm ik aam {OH=21)
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the waveioIT resemples the one in Fig. 3-12. and make the

13" and 'b’ amplitudes egual.
* Then, adjust rhe Ci-2 gain control and set +he amplituvde
to AV iﬁ.4?p—p. Make sure that this amplitude is egual

ro the one zet oD the CH-1 side.

£-=2-3. Throw the toagle awitch to the center position {MEAS) .
*+ 7 wavelorm is observed such as the one in Fig. 6-%- This
signal is & carrier Ereguency 50 kHz FPH (phase—moﬂulated}
signal, although the envelops gaveform appears pey ho SupcIT
jmposed as the modulation signal. This is known as the
M ccmponent-. ndjust. the phase adjustox {1} so that Lhe
component is reduced O the minimam.
This AM ﬂom?cnent.'c‘ and carrierl component 'dc"ratio ig
wsually adjusteq ¢p Less than g.1. With & high-precision

goale (MSE-103. Ms5-703), adjust this ratio to less than

0.05.
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Fig. 6-2. Waveform before DC balance is adjusted

Flg. 6-3. Waveform with DC bhalance and amplitude adjusted

Carrier fregquency:

S0kH=z
Fig., 6-4. PM (phasc-modulated) signal
7 l v
AT 2 S 1..&..1'\. e GcmavEsss TR
S A s Tﬂfﬂiﬂuﬂ%ayq?j B
) T %k A 2
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Changing the Resoluticon

The minimum resolution of this detector can be changed
over from Sum to 10wm and vice versa. This can only he

done for the resclution of both axes,

Setting

(1) Draw out printed ¢ircuit board © {for hoth % and v axes)

and set the selecteor pin 5201 to the desired direction

{5ym or 10um}.

(Z2) Draw out printed cirecuit board 5, and set the sclector

pin on the pc board in the same way to the direction
{3M or 10M) set on pa board C.

This completes the yesclution setting.

Changing the Direction

After sétting the scaie and detector, proceed as follows
Qhen ¥ou want to change over the UP/DOWN pulse direction
with {e§peCt”to Lhe direction of the scale’s mevment: |
Draw out printed circuit beard €, and set M1 and M2, or
Pl and P2, at the same time as you sefxﬂelector Pins 5202
and 5203 on the pc board.

This completes the &{rection setting.

Direction setting can be perforined separately for the X
and ¥ axes,

Alarm actuation

Ao has Alrvradsy heen evnlainemd. +he alsrm o artrvabted in
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the following cases:
(1) When the PM signal level drops

(2) When the power fails

The following ophbicons are available to deal with the out-
put signal when the alarm i1s initially reset and when it is

actuated.
91, Initial reset

Shorting either the 'A' or 'a' of the BR101 on printed

circuit board C results in the following:

9-1-1. Whéﬁ *a' is shorted

Thislsets the power 'Bf the detector to ON and resets
the alarm circuits. b
Therefore, when '"A' is sheorted, the alarm will not work

ir cases where the pdwer fails for a short time,

9-1-2. TWhen 'a' is shorted
When the detecteor's power is on, the alarm is not
L
reset, and so this is why 1t is nccessary to lnsert a signal
into the alarm reset input every time the power is switched
on. Normally, ‘a' is shorted for the alafm, in which rcase it

works effectively even when the power faills for a short period

of time.

9~2. Magnescale signal ouiput when alarm actuated



