1.Linear scales:

1.1. Heidenhain: Iskra

	Product type
	cross-section
	dimensions
	Accuracy grade 

(+/-um/m)
	Signal periode

(um)
	Resolution

(um)
	Measuring lengths

(mm)
	Output signals
	Reference mark
	Iskra direct replacement
	Iskra similar replacement
	Remark

	LS303

LS303C
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	+/-10 um


	20um
	Depending of interpolation electronics
	70-1240mm

70-2040mm: with mounting bar
	sine current: 

11uA


	LS303:

2x35mm,Lm<1120

2x45mm,Lm>1120

LS303C:

Distance coded RI
	TGM130/SI

with LS303

TGM131/SI
with LS303C


	
	TGM130/131/SI: 

+has: +/- 5um, and +/-3um accuracy

	LS323

LS323C
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	+/-10 um
	20um
	10um, 5um
	70-1240mm
	Square wave: 

5V TTL
	LS323:

every 50mm via magnet selector

LS323C:

Distance coded RI
	TGM130/DS

with LS323

TGM131/DS

with LS323C
	
	TGM130/131/DS:
+has. +/-5um and +/-3um accuracy,

+has. 2um,  1um,  0.5 um resolution

	LS603

LS603C
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	+/-10 um
	20um
	Depending of interpolation electronics
	170-3040mm
	sine current: 

11uA


	LS603: each 50mm

LS603C: coded RI
	TGM170/SI

with LS603 and LS603C

TGM170 width: 37 mm

Mounting element C !!!
	
	TGM170/SI:

+ has: accuracy  +/-5um, 3um



	LS623

LS623C
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	+/-10 um
	20um
	10um, 5um
	170-3040mm
	Square wave:

 5V TTL
	LS623: each 50mm;or by request on distance 50mm

LS623C: coded RI


	TGM170/DS
with LS623 and LS623C

Mounting tolerance is (0.3

LS623 (2 mm

Mounting element C !!!
	
	TGM170/DS:

+has: accuracy +/- 5um,  +/-3um

+has:  resolutions 1um, 0.5um

	LS704

LS704C
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	+/-5um, +/-3um

up to Lm=1240mm
	20um
	Depending of interpolation electronics
	170-3040mm
	LS704,LS704C:

sine current

7-16 uA
	LS704: every 50mm (selection)

via magnet selector

LS704C: coded RI
	TGM170/SI

Mounting element A !!!
	
	TGM170/SI:

-no RI via magnet selector

-no thermal compensation


	Product type
	cross-section
	dimensions
	Accuracy grade 

(+/-um/m)
	Signal periode

(um)
	Resolution

(um)
	Measuring lengths

(mm)
	Output signals
	Reference mark
	Iskra direct replacement
	Iskra similar replacement
	Remark

	LS406

LS406C
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with mounting bar



[image: image13.wmf]Lm+138mm

without mounting bar


	+/-5um, +/-3um


	20um
	Depending of interpolation electronics
	70-1240mm

70-2040mm: with mounting bar
	LS406,LS406C:

sine current:11uA


	LS406:

every 50mm  via magnetic selector

LS406C:

Distance coded RI
	TGM133/SI

with LS406 and LS406C


	
	TGM133/SI:

-Lm+138 also with mounting bar

-no RI via magnet selector

-no thermal comp. Bar

	LS486

LS486C
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with mounting bar
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	+/-5um, +/-3um


	20um
	Depending of interpolation electronics
	70-1240mm

70-2040mm: with mounting bar
	LS486,LS486C:

sine: 1Vpp
	LS486:

every 50mm via magnetic selector

LS486C:

Distance coded RI
	TGM133/SV

with LS486 and LS486C


	
	TGM133/SV:

-Lm+138 also with mounting bar

-no RI via magnet selector



	LS476

LS476C
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with mounting bar
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	+/-5um, +/-3um


	20um
	1um, 0.5um
	70-1240mm

70-2040mm: with mounting bar
	square wave: 5VTTL
	LS476:

every 50mm  via magnetic selector

LS476C:

Distance coded RI
	TGM133/DS

with LS476 and LS476C


	
	TGM133/DS: 

-Lm+138 also with mounting bar



	LS106

LS106C
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	+/-5um, +/-3um
	20um
	Depending of interpolation electronics
	140-3040mm
	LS106, LS106C: sine current 11uA


	LS106: 

every 50mm via magnet selector

LS106C:

coded RI
	TGM173/SI
with LS106/LS106C


	
	TGM173/SI

-no RI via magnet selector



	LS176

LS176C
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	+/-5um, +/-3um
	20um
	1um, 0.5um
	140-3040mm
	LS176,LS176C:

square wave:

5V TTL
	LS176: every 50mm via magnet selector

LS176C:

coded RI
	TGM173/DS
with

LS176/LS176C
	
	TGM173/DS:

-no RI via magnet selector



	Product type
	cross-section
	dimensions
	Accuracy grade 

(+/-um/m)
	Signal periode

(um)
	Resolution

(um)
	Measuring lengths

(mm)
	Output signals
	Reference mark
	Iskra direct replacement
	Iskra similar replacement
	Remark

	LS186

LS186C
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	+/-5um, +/-3um
	20um
	Depending of interpolation electronics
	140-3040mm
	LS186,186C:

sine 1Vpp


	LS186: every 50mm via magnet selector

LS186C: coded RI
	TGM173/SV
with

LS176/LS176C
	
	TGM173/SV:

-no RI via magnet selector



	LB302

LS302C
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	+/-5um
	40um
	Depending of interpolation electronics
	440-30040mm
	sine current:

11A

sine 1Vpp


	LB302: every 50mm via magnet selector

LB302C: coded RI
	TGM190/SI

	
	TGM190/SI:

Accuracy grade 

(+/-m/m)

+/-10um

	LB382

LS382C
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	+/-5um
	40um
	Depending of interpolation electronics
	440-30040mm
	sine voltage:

1Vpp


	LB382: every 50mm via magnet selector

LB382C: coded RI
	TGM190/SV

	
	TGM190/SV:

Accuracy grade 

(+/-m/m)

+/-10um


1.2: RSF: Iskra
	Product type
	cross-section
	dimensions
	Accuracy grade 

(+/-um/m)
	Signal periode

(um)
	Resolution

(um)
	Measuring lengths

(mm)
	Output signals
	Reference mark
	Iskra direct replacement
	Iskra similar replacement
	Remark

	MSA6701

MSA6703
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	MSA6701:

+/-10um,+/-5um +/-3um

MSA6703:

+/-3um, +/-2um


	MSA6701: 20um

MSA6703:

10um
	Depending of interpolation electronics
	70-2240mm


	sine current:11uA


	2X35mm  up to1020mm

2X45mm  from 1140 to 2240mm

or

optionally every 50mm 
	TGM130/SI,

TGM131/DS: for

MSA6701


	
	TGM130/SI, TGM131/SI:

-no periode 10um

-no accuracy grade (2 um



	MSA6702

MSA6704

MSA6705

MSA6706

MSA6707

MSA6708

MSA6709
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	MSA6702,:

+/-10um,+/-5um

MSA6704:

+/-10um

MSA6705,:

+/-2um,+/-3um

MSA6706,6707:

+/-3um,+/-5um MSA6708:

+/-5um

MSA6709:

+/-2um, +/-3um, +/-5um


	MSA6702,6706,6707: 20um

MSA6704,6708:

40um

MSA6705,6709:

10um
	MSA6702:5um

MSA6704:10um

MSA6705:0.1um

MSA6706:1um

MSA6707: 0.5um

MSA6708:2um

MSA6709: 0.25um
	70-2240mm


	square wave:

5V TTL (RS422)


	2X35mm  up to1020mm

2X45mm  from 1140 to 2240mm

or

optionally every 50mm 
	TGM130/DS,

TGM131/DS:

 for

MSA6702MSA6706, MSA6707


	TGM133/DS:

 for

MSA6705
	TGM130/DS, TGM131/DS:

-no periode 10um and 40um

-no resolution 0,25um

-no accuracy grade (2 um



	Product type
	cross-section
	dimensions
	Accuracy grade 

(+/-um/m)
	Signal periode

(um)
	Resolution

(um)
	Measuring lengths

(mm)
	Output signals
	Reference mark
	Iskra direct replacement
	Iskra similar replacement
	Remark

	MSA6711

MSA6712
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	MSA6711:

+/-5um, +/-3um,

+/-2um

MSA6712:

+/-2um, +/-3um
	MSA6711:  20um

MSA6712:

10um
	Depending of interpolation electronics
	140-2440mm
	sine current 11uA


	2X35mm  up to1020mm

2X45mm  from 1140 to 2240mm

or

optionally every 50mm 
	
	TGM130/SI, TGM131/DS:

 with MSA6711, 6712

	TGM130/SI, TGM131/DS:

-no identical dimensions

-no periode 10um

-no accuracy grade (2 um

	MSA6716

MSA6717
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	MSA6716:

+/-5um, +/-3um,

+/-2um

MSA6717:

+/-2um, +/-3um, 

+/-5um
	MSA6716:  20um

MSA6717:

20um
	MSA6716:1um

MSA6717:

0.5um
	140-2440mm
	square wave: 5V TTL (RS422)


	2X35mm  up to1020mm

2X45mm  from 1140 to 2240mm

or

optionally every 50mm 
	
	TGM130/DS, TGM131/DS:

 with MSA6716, MSA6717

	TGM130/DS ,TGM131/DS:

-no identical dimensions

-no accuracy grade (2 um

	MSA6710

MSA6715
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	MSA6710:

+/-10um, 

MSA6715:

+/-5um, 

+/-10um
	MSA6710:  40um

MSA6715:

20um
	MSA6710:

10um

MSA6715: 5um
	140-2440mm
	square wave: 5V TTL 


	2X35mm  up to1020mm

2X45mm  from 1140 to 2240mm

or optionally every 50mm 
	
	TGM130/DS, TGM131/DS: with MSA6710, MSA6715

	TGM130/DS, TGM131/DS:

-no identical dimensions

-no periode 40um


	Product type
	cross-section
	dimensions
	Accuracy grade 

(+/-um/m)
	Signal periode

(um)
	Resolution

(um)
	Measuring lengths

(mm)
	Output signals
	Reference mark
	Iskra direct replacement
	Iskra similar replacement
	Remark

	MSA6714
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	+/-10um, 

+/-5um, 

+/-3um
	20um
	Depending of interpolation electronics
	70-2240mm
	sine current signals: 11uA
	2X35mm  up to  1020mm

2X45mm  from 1140 to 2240mm

or

optionally every 50mm 
	
	TGM130/SI, TGM131/SI


	TGM130/SI,TGM131/SI:

-no identical dimensions

-no double rubber protection

	MSA6800-1

MSA6800-2
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	MSA6800-2:

+/-10um, 

+/-5um,+/-3um

MSA6800-1:

+/-2um, 

+/-3um
	MSA6800-2:

20um

MSA6800-1:

10um
	Depending of interpolation electronics
	70-1240mm
	sine: 1Vpp
	2X35mm  up to1020mm

2X45mm  from 1140 to 2240mm

or

optionally every 50mm 
	TGM133/SV with coded RI


	
	TGM133/SV

-no periode 10um

-no accuracy grade (2 um

	MSA6801

MSA6803
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	MSA6801:

+/-10um, 

+/-5um,+/-3um

MSA6803:

+/-2um, 

+/-3um
	MSA6801:

20um

MSA6803:

10um
	Depending of interpolation electronics
	70-1240mm
	sine current signals: 11uA
	2X35mm  up to1020mm

2X45mm  from 1140 to 2240mm

or

optionally every 50mm 
	TGM133/DS with coded RI


	TGM130/SI with MSA6801

with standard RI 


	TGM130/SI:

-no identical dimension

-no periode 10um

	MSA6802

MSA6806

MSA6807

MSA6808

MSA6809
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	MSA6802:

+/-10um, 

+/-5um,+/-3um

MSA6806:

+/-3um, +/-5um

MSA6807:

+/-3um, +/-5um

MSA6808:

+/-5um

MSA6809:

+/-2um, +/-3um
	MSA6802:

20um

MSA6806:

20um,

MSA6807:

20um

MSA6808:

40um

MSA6809:

10um
	MSA6802:

5um

MSA6806:

1um,

MSA6807:

0.5um

MSA6808:

2um

MSA6809:

0,25um
	70-1240mm
	square wave 5V TTL (RS422)
	2X35mm  up to1020mm

2X45mm  from 1140 to 2240mm

or

optionally every 50mm 
	TGM133/DS with coded RI


	TGM130/DS with with standard RI

	TGM130/DS, TGM133/DS:

-no resolution 2um, 0.25um


	Product type
	cross-section
	dimensions
	Accuracy grade 

(+/-um/m)
	Signal periode

(um)
	Resolution

(um)
	Measuring lengths

(mm)
	Output signals
	Reference mark
	Iskra direct replacement
	Iskra similar replacement
	Remark

	MSA3700-1

MSA3700-2

MSA3701

MSA3703
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	MSA3701,3700-2:

+/-10um, 

+/-5um,+/-3um

MSA3703,3700-1:

+/-2um, 

+/-3um
	MSA3701, 3700-2:

20um

MSA3703, 3700-1:

10um
	Depending of interpolation electronics
	170-3040mm
	MSA3701, 3703:

sine current signals: 11uA

MSA3700-1, 3700-2:

sine: 1Vpp
	2X35mm  up to1020mm

2X45mm  from 1140 to 2240mm

or

optionally every 50mm 
	TGM170/SI/SV with MSA3701, 3700-2

Mounting element C !!!
	TGM173/DS with MSA3701, 3700-2


	TGM173/SI:

-no identical dimension

-no periode 10um

	MSA3702

MSA3704

MSA3705

MSA3706

MSA3707

MSA3708

MSA3709
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	MSA3702:

+/-10um,+/-5um

MSA3706, 3707:

+/-3um, +/-5um

MSA3704:

+/-10um

MSA3705, 3709:

+/-2um, +/-3um

MSA3708:

+/-5um, 
	MSA3702, 3706, 3707:

20um

MSA3704, 3708:

40um,

MSA3705, 3709:

10um


	MSA3702–5um

MSA3704-10um

MSA3705-0.1um

MSA3706-1um

MSA3707-0.5um

MSA3708-2um

MSA3709-0.25um
	170-3040mm
	square wave 5V TTL (RS422)


	2X35mm  up to1020mm

2X45mm  from 1140 to 2240mm

or

optionally every 50mm 
	TGM170/DS with MSA3702, 3704, 3706, 3707, 3708

with standard RI 

Mounting element C !!!
	TGM173/DS with MSA3705, 3706, 3707
with coded RI
	-no thermal compensation

TGM173/DS:

-no identical dimension

TGM170:

-no resolution 2um, 0.25um

	MSA3711

MSA3713
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	MSA3711:

+/-3um,  

+/-5um,+/-10um

MSA3713:

+/-2um, +/-3um


	MSA3711:

20um

MSA3713:

10um,


	Depending of interpolation electronics
	170-3040mm
	sine current signals: 11uA
	2X35mm  up to1020mm

2X45mm  from 1140 to 2240mm

or

optionally every 50mm 
	
	TGM170/SI with MSA3711
	TGM170/SI:

-no identical dimension

-no periode

10um

	MSA3712

MSA3714

MSA3715

MSA3716

MSA3717

MSA3718

MSA3719
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	MSA3712:

+/-5um,+/-10um

MSA3714:

+/-10um

MSA3715, 3719:

+/-2um, +/-3um

MSA3716, 3717:

+/-3um, +/-5um

MSA3718:

+/-5um
	MSA3712, 3716, 3717:

20um

MSA3714, 3718:

40um

MSA3715, 3719:

10um


	MSA3712-5um

MSA3714-10um

MSA3715-0.1um

MSA3716-1um

MSA3717-0.5um

MSA3718-2um

MSA3719-0,25um
	170-3040mm
	square wave 5V TTL (RS422)
	2X35mm  up to1020mm

2X45mm  from 1140 to 2240mm

or

optionally every 50mm 
	
	TGM170/DS with MSA3712, 3714, 3716, 3717, 3718 
	TGM170/DS:

-no identical dimension

-no periode

10um

-no resolution

0.1um

	MSA3710-1

MSA3710-2
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	MSA3710-2:

+/-3um,+/-5um

+/-10um

MSA3710-1:

+/-2um,+/-3um
	MSA3710-2:

20um

MSA3710-1:

10um


	Depending of interpolation electronics
	170-3040mm
	sine: 1Vpp
	2X35mm  up to1020mm

2X45mm  from 1140 to 2240mm

or

optionally every 50mm 
	
	TGM170/SV

with MSA3710-2
	TGM170/SI:

-no identical dimension

-no periode

10um




1.3. Fagor: Iskra

	Product type
	cross-section
	dimensions
	Accuracy grade 

(+/-um/m)
	Signal periode

(um)
	Resolution

(um)
	Measuring lengths

(mm)
	Output signals
	Reference mark
	Iskra direct replacement
	Iskra similar replacement
	Remark

	MKT
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	(10 um
	20um
	5um

10um
	120-1540mm
	square wave 5V TTL
	none
	TGM130/DS
	
	

	MT

MTD

MX
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	MT, MTD

+/-10um

MX:

+/-5um
	 20um


	MT, MTD:

10um, 5um

MX:

1um
	MT, MTD:

120-1540mm

MX:

125-1240mm
	MT: square wave 5V TTL non-diff.

MTD, MX:

square wave 5V TTL
	optionally every 50mm 
	TGM130/DS


	
	

	CT

CX

CC, COC
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	CT:

+/-10um

CX:

+/-5um

CC, COC:

+/-3um, +/-5um
	 20um


	CC, COC

:Depending of interpolation electronics

CT: 10um, 5um

CX: 1um
	220-1240mm
	CC, COC:

sine current signals: 11uA, 5V

CT:non-diff. square wave 5V TTL

CT:

square wave 5V TTL
	optionally every 50mm 
	
	TGM170/DS

for  CT, CX

TGM170/SI

CC


	TGM170:

-no identical dimension

	MVS,MOVS

MVC,MOVC

MVX,MOVX

MVY,MOVY

MVP,MOVP
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	+/-5um,+/-3um


	20um
	MVC, MVS, MVP:

:Depending of interpolation electronics

MVX: 1um

MVY: 0.5um
	120-1240mm


	MVS: sine voltage signals 3Vpp, 5V

MVS: sine voltage signals 1Vpp, 5V

MVC:

sine current signals

MVX, MVY:

square wave 5V TTL
	optionally every 50mm

MOVS, MOVC, MOVX, MOVY, MOVP

coded RI  
	TGM130

for  M- series

TGM131 

for MO- series


	
	

	CVS, COVS

CVC, COVC

CVX, COVX

CVP, COVP
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	+/-5um,+/-3um


	20um


	CVC, CVS, CVP:

:Depending of interpolation electronics

CVX: 1um
	220-3040mm

(3um

220-1240mm


	CVS: sine voltage signals 3Vpp, 5V

CVP: sine voltage signals 1Vpp, 5V

CVC:

sine current signals

CVX:

square wave 5V TTL
	optionally every 50mm 

COVS, COVC, COVX, COVP

coded RI  
	
	TGM170

for  CV- series

TGM173 

for COV- series


	TGM170, 173:

-no identical dimension




1.4. Mitutoyo: Iskra

	Product type
	cross-section
	dimensions
	Accuracy grade 

(+/-um/m)
	Signal periode

(um)
	Resolution

(um)
	Measuring lengths

(mm)
	Output signals
	Reference mark
	Iskra direct replacement
	Iskra similar replacement
	Remark

	AT102
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	+/-5um
	20um


	10um, 5um

2um, 1um
	1600 - 3000mm
	square wave 5V TTL
	optionally every 50mm 
	TGM170/DS


	
	

	AT115
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	+/-5um
	20um


	10um, 5um

2um, 1um
	100 - 1500mm
	square wave 5V TTL
	optionally every 50mm 
	
	TGM130/DS


	

	AT112
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	+/-3um
	20um


	10um, 5um

2um, 1um
	50 - 1020mm
	square wave 5V TTL
	optionally every 50mm 
	
	TGM113/DS


	


2. Rotary encoders

2.1. Heidenhain: Iskra

	Product type
	dimensions
	 shaft

 diameter
	protection

IP
	Mecha

nically

permissible

 speed
	output signals/

power supply


	scanning frequency
	permissible operating temperature
	number of lines
	Iskra direct replacement
	Iskra similar replacement
	Remark

	ROD400

with synchro

flange:

ROD426

ROD466

ROD436

ROD456

ROD486


	      
[image: image74.wmf]56

58

6

    
	6 mm


	IP64
	max: 

12000 r/min
	ROD426:


[image: image75.wmf]TTL

5V

ROD466:


[image: image76.wmf]TTL


10-30V

ROD436:

[image: image77.wmf]HTL


10-30V

ROD456:

sine current 11uA

5V

ROD486:

sine voltage 1Vpp


	ROD426: 

300kHz

ROD466:

300kHz

ROD436:

160kHz

ROD456:

160kHz

ROD486:

180kHz
	ROD426:

100 C

ROD466:

70 C

ROD436:

85 C

ROD456:

85 C

ROD486:

100 C
	ROD426:

50-10000

ROD466:

50-10000

ROD436:

50-5000

ROD456:

50-5000

ROD486:

1000-5000
	TGR11/DS

with ROD426,

ROD466, ROD436

TGR11/SI

with ROD465


	
	TGR11:

- no operating temperature

 100 C

-no version 1Vpp

	ROD400

with clamping

flange:

ROD420

ROD430

ROD450


	      
[image: image78.wmf]56

58

10

    
	10 mm


	IP64
	max: 

12000 r/min
	ROD420:


[image: image79.wmf]TTL

5V

ROD430:

[image: image80.wmf]HTL


10-30V

ROD450:

sine current 11uA

5V


	ROD420: 

300kHz

ROD430:

160kHz

ROD450:

160kHz
	ROD420:

100 C

ROD430:

85 C

ROD450:

85 C


	ROD420:

50-5000

ROD430:

50-5000

ROD450:

50-5000


	TGR10/DS

with ROD420,

ROD430

TGR10/SI

with ROD450
	
	TGR10:

- no operating temperature

 100 C




2.2. RSF: Iskra

	Product type
	dimensions
	 shaft

 diameter
	protection

IP
	Mecha

nically

permissible

 speed
	output signals/

power supply


	scanning frequency
	permissible operating temperature
	number of lines
	Iskra direct replacement
	Iskra similar replacement
	Remark

	DG118

with synchro

flange:


	      
[image: image81.wmf]66

58

6

    
	6 mm


	IP64
	max: 

12000 r/min
	
[image: image82.wmf]TTL


5V

12V

24V


	300kHz


	70 C

option: 100 C
	50-5400
	TGR11/DS

with DG118


	
	TGR11:

- no operating temperature

 100 C



	DG120

with clamping

flange:


	
[image: image83.wmf]51

58

10


	10 mm


	IP64
	max: 

6000 r/min
	
[image: image84.wmf]TTL


5V

12V

24V


	300kHz


	70 C

option: 100 C
	50-5400
	TGR10/DS

with DG118


	
	TGR11:

- no operating temperature

 100 C




2.2.Fagor: Iskra

	Product type


	dimensions
	 shaft

 diameter
	protection

IP
	Mecha

nically

permissible

 speed
	output signals/

power supply
	scanning frequency
	permissible operating temperature
	number of lines
	Iskra direct replacement
	Iskra similar replacement
	Remark

	type S and SW:

with synchro

flange:


	      
[image: image85.wmf]60

58

6

    
	6 mm


	IP64
	max: 

12000 r/min
	zype S:


[image: image86.wmf]TTL


5V

12V

type SW:

sine current: 11uA

5V


	type S:

200kHz

type SW:

100 kHz
	70 C


	50-5000
	TGR11/DS

with type S

TGR11/SI

with type SW


	
	


3. Interpolation electronics

3.1.Heidenhain: Iskra

	Product type
	interpolation

 factor
	input 

signals
	output signals
	input 

frequency
	clock 

frequency
	permissible operating temperature
	Iskra direct replacement
	Iskra similar replacement
	Remark

	EXE 602E
	 x5
	sine current 

11uA


	
[image: image87.wmf]TTL


5V
	25 kHz
	non-clocked
	70 C


	SIM110
	
	

	EXE 610C
	 x5, x10
	sine current 

11uA


	
[image: image88.wmf]TTL


5V
	25 kHz
	2MHz
	70 C


	SIM110
	
	

	EXE 612
	 x5, x10
	sine current 

11uA


	
[image: image89.wmf]TTL


5V
	100 kHz
	8MHz
	70 C


	SIM110
	
	SIM110:

+smaller dimension

	EXE 650B
	 x25, x50
	sine current 

11uA


	
[image: image90.wmf]TTL


5V
	20 kHz
	8MHz
	70 C


	
	SIM125
	SIM125:

-no interpolation  x50

	EXE 660
	 x100
	sine current 

11uA


	
[image: image91.wmf]TTL


5V
	22 kHz
	10 MHz
	70 C


	
	SIM128
	SIM128:

+interpolations factor adjustable 1-128


3.2.RSF : Iskra

	Product type
	interpolation

 factor
	input 

signals
	output signals
	input 

frequency
	clock 

frequency
	permissible operating temperature
	Iskra direct replacement
	Iskra similar replacement
	Remark

	ZE-V5

ZE-V10

ZE-V25

ZE-V50
	ZE-V5: x5

ZE-V10: x10

ZE-V25: x25

ZE-V50: x50
	sine current 

11uA


	
[image: image92.wmf]TTL


5V
	ZE-V5:100 kHz

ZE-V10:50 kHz

ZE-V25:20 kHz ZE-V50:10 kHz
	non-clocked
	50 C


	SIM110 for

ZE-V5 and ZE-V10

SIM125 for

ZE-V25
	
	no replacement  for

 ZE-V50


4. Digital position readouts

4.1.Heidenhain: Iskra

	Product type
	Axes
	Application
	input signals
	Basic functions:

Reset, Preset, mm/inch,Datum points, Ref. mode, Abs/Rel,

parameters entry


	R/D, 

1/2
	linear and non-linear machine tool compensation,

tool radius compensation
	EDM

mode
	Constant 

surface

speed
	Additional options:
	Iskra similar

functional replacement
	Remark

	ND220

ND221

ND281

ND282

ND231

ND261

ND286


	all :one axis,

except

ND231:

two axes
	one axis for length measurement,

inspection equipment, sum/ difference display, angle display


	all types:

sine current 

11uA

except

ND286: square wave 5V TTL


	Yes
	No


	No
	No
	No


	ND231:

Sum/diference

display,

ND261:

Angle display,

ND281,ND286:

min/max evaluation

ND221,ND231:

RS232C

ND282,ND286:BCD output


	NP10 for ND220, ND221
	NP10:

-no sine current input signals

-no angle measuring

-no min/max measuring

-no summ/difference display

-no BCD output

	ND510

ND520


	two axes
	two axes version for  two coordinate machine tools
	sine current 

11uA


	Yes
	1/2


	Yes
	No
	No


	ND510,ND520:

skrinkage compensation

ND520: edge finder
	NP21 for ND510, ND520
	NP21:

-no sine current input signals

-no skrinkage compensation

-no non linear compensation

-no edge finder

	ND550

ND560


	two axes
	two axes version for milling machine tools
	sine current 

11uA


	Yes
	1/2


	Yes
	No
	No


	ND550,ND560:

skrinkage compensation


	NP30, NP30M: for ND550, ND560
	NP30:

-no sine current input signals

-no skrinkage compensation

-no non linear compensation

NP30M:

-no skrinkage compensation

	Product type
	Axes
	Application
	input signals
	Basic functions:

Reset, Preset, mm/inch,Datum points, Ref. mode, Abs/Rel,

parameters entry


	R/D, 

1/2
	linear and non-linear machine tool compensation,

tool radius compensation
	EDM

mode
	Constant 

surface

speed
	Additional options:
	Iskra similar

functional replacement
	Remark

	ND530


	two axes
	two axes version for lathes
	sine current 

11uA


	Yes
	R/D


	Yes
	No
	No


	ND550,ND560:

skrinkage compensation


	NP20, NP20T: for ND530
	NP20:

-no sine current input signals

-no non linear compensation



	ND920


	two axes
	two axes version for  two coordinate machine tools
	sine current 

11uA


	Yes
	1/2


	Yes
	No
	No


	+distance to go mode

+shrinkage compensation

+99 datum points

+bolt hole 

+99 position steps

+input/output control signals


	NP20M

: for ND920
	NP20M:

-no 99 datum points

-no non linear compensation

-no 99 position steps

-no input/output control signals

-no shrinkage compensation

	ND930

ND970


	two axes

three

axes


	two axes version for lathes

three axes version for lathes
	sine current 

11uA


	Yes
	R/D


	Yes
	No
	No


	+distance to go mode

+shrinkage compensation

+99 tools

+oversize allowance

+99 position steps

+input/output control signals

+multipass cycle

+additional parallel axis (ND970)
	PNC20T

: for ND930
	PNC20T:

-no 99 datum points

-no non linear compensation

-no shrinkage compensation

	ND960


	three

axes
	three axes version for

milling machine tools
	sine current 

11uA


	Yes
	1/2


	Yes
	No
	No


	+distance to go mode

+shrinkage compensation

+99 datum points

+oversize allowance

+99 position steps

+input/output control signals

+multipass cycle
	PNC30M

: for ND960
	PNC30M: (available in 1997)

-no 99 datum points

-no non linear compensation

-no shrinkage compensation

	VRZ739

VRZ779


	VRZ739:

2 axes

VRZ779:

3 axes
	two and three axes version for

lathes with constant surface speed
	sine current 

11uA


	Yes
	No


	Yes
	No
	Yes


	+shrinkage compensation

+spindle stop

+gear change

+analog output for main spindle
	NP20T-V:

for VRZ739

NP20T-VQ

for VRZ779
	NP20T-V:

-no shrinkage compensation

	VRZ670


	three

axes
	three axes version for

EDM machine tools
	sine current 

11uA


	Yes
	Yes


	No
	Yes
	No


	+shrinkage compensation

+distance to go display

+display minimum position value of electrode

+compensation value input for depth

+input/output control signals 
	NP31
	NP31

-no shrinkage value

+spark erosion delay relay output

	VRZ742C


	two axis
	two axes version for

tool preseters
	sine current 

11uA


	Yes
	No


	Yes
	No
	NO


	+shrinkage compensation

+99 tools

+RS232C for tool data

+control inputs
	NP22

for 742 C
	NP22:

-no shrinkage compensation


4.2.RSF: Iskra

	Product type
	Axes
	Application
	input signals
	Basic functions:

Reset, Preset, mm/inch,Datum points, Ref. mode, Abs/Rel,

parameters entry


	R/D, 

1/2
	linear and non-linear machine tool compensation,

tool radius compensation
	EDM

mode
	Constant 

surface

speed
	Additional options:
	Iskra similar

functional replacement
	Remark

	Z520

Z550
	two axes


	Z520: two axes version for

two coordinate

machine tools


	square wave 

5VTTL
	Yes
	1/2

R/D


	Yes
	No
	No


	
	PNC20T

: for ND930
	PNC20T:

-no 99 datum points

-no non linear compensation

-no shrinkage compensation

	Z530

Z560
	three axes


	three axes version for

three coordinate machine tools

(milling machine tools)


	square wave 

5VTTL
	Yes
	1/2

R/D


	Yes
	No
	No


	+9 tools
	PNC20T

: for ND930
	PNC20T:

-no 99 datum points

-no non linear compensation

-no shrinkage compensation


4.3.Fagor: Iskra

	Product type
	Axes
	Application
	input signals
	Basic functions:

Reset, Preset, mm/inch,Datum points, Ref. mode, Abs/Rel,

parameters entry


	R/D, 

1/2
	linear and non-linear machine tool compensation,

tool radius compensation
	EDM

mode
	Constant 

surface

speed
	Additional options:
	Iskra similar

functional replacement
	Remark

	V10

V11

VN100

VN101
	one  axes


	one axis versions for

one  coordinate

measuring


	square wave 

5VTTL
	Yes
	No


	No
	No
	No


	VN101: angle measuring

VN100/101: 1 tool

VN100/101: linear compensation
	NP10:

: for V10, V11, V100
	NP10:

-no angle measuring

	V20

V21

VN200

VN201

VN300

VN301
	two axes


	two axes versions for

two  coordinate

machine tools 


	square wave 

5VTTL
	Yes:

VN200/200/300/301

No:

VN20/21(only reset, preset)
	R/D

1/2


	Yes:

VN200/201

VN300/301
	No
	No


	VN201/301: angle measuring

VN200/201/300/301:

 1 tool

VN200/201/300/301: linear compensation


	NP21:

: for V20, V21, V200

NP30:

for VN300
	NP21:

-no angle measuring

NP30:

-no angle measuring

	VN300T

VN301T
	two axes


	two axes versions for

lathes


	square wave 

5VTTL
	Yes:


	R/D


	Yes:


	No
	No


	VN300T: angle measuring

VN300T/301T: 10 tools


	NP20:

: for VN300T
	NP20:

-no angle measuring

-no 10 tools

	VN300E
	three axes


	three axes versions for

EDM machine tools


	square wave 

5VTTL
	Yes:


	1/2


	Yes:


	Yes
	No


	VN300E:

 angle measuring

1 TOOL


	NP31:

: for VN300e
	NP31:

-no 1 tool

	VN300S
	three axes


	three axes versions for

milling machine tools with analog  spindle drive


	square wave 

5VTTL
	Yes:


	1/2


	Yes:


	No
	Yes


	VN300S:


	No replacement
	

	Product type
	Axes
	Application
	input signals
	Basic functions:

Reset, Preset, mm/inch,Datum points, Ref. mode, Abs/Rel,

parameters entry


	R/D, 

1/2
	linear and non-linear machine tool compensation,

tool radius compensation
	EDM

mode
	Constant 

surface

speed,

S- analog
	Additional options:
	Iskra similar

functional replacement
	Remark

	VN300TS
	three axes


	three axes versions for

lathes with constant surface speed
	square wave 

5VTTL
	Yes:


	R/D


	Yes:


	No
	Yes


	VN300TS:


	NP20T-V:

: for VN300TS
	NP20T-V:

-no 10 tools


4.4.Mitutoyo: Iskra

	Product type
	Axes
	Application
	input signals
	Basic functions:

Reset, Preset, mm/inch,Datum points, Ref. mode, Abs/Rel,

parameters entry


	R/D, 

1/2
	linear and non-linear machine tool compensation,

tool radius compensation
	EDM

mode
	Constant 

surface

speed
	Additional options:
	Iskra similar

functional replacement
	Remark

	KS 174-

101

103

105
	one axes

two axes

three axes


	one, two and thre axes versions for one, two (boring machine tools) and three axes (milling machine tools)

measuring


	square wave 

5VTTL
	Yes:


	No


	No


	No
	No


	
	NP10 for 101

NP21 for 103

NP30 for 105
	NP10/21/30:

-no remote control

+PRESET

+bolt hole

+linear comensation

	KM 174-

111

113

115
	one axes

two axes

three axes


	one, two and thre axes versions for one, two (boring machine tools, lathes) and three axes (milling machine tools)

measuring


	square wave 

5VTTL
	Yes:


	Yes


	Yes


	No
	No


	KM series:

+macro functions

+bolt hole
	NP10 for 111

NP21/20 for 113

NP30 for 115
	NP10/20/21/30:

-no remote control

-no macro functions

	Product type
	Axes
	Application
	input signals
	Basic functions:

Reset, Preset, mm/inch,Datum points, Ref. mode, Abs/Rel,

parameters entry


	R/D, 

1/2
	linear and non-linear machine tool compensation,

tool radius compensation
	EDM

mode
	Constant 

surface

speed
	Additional options:
	Iskra similar

functional replacement
	Remark

	KC 174-

121

123

125
	one axes

two axes

three axes


	one, two and thre axes versions for one, two (boring machine tools, lathes) and three axes (milling machine tools)

measuring


	square wave 

5VTTL
	Yes:


	Yes


	Yes


	No
	No


	KC series:

+macro functions

+bolt hole

+tolerance output


	NP10 for 121

NP21/20 for 123

NP30 for 125
	NP10/20/21/30:

-no remote control

-no macro functions

-no tolerance output

	PLE  164-

291


	three axes


	three axes versions for EDM machine tools
	square wave 

5VTTL
	Yes:


	1/2


	Yes


	Yes
	No


	
	NP31 for PLE


	NP31:

-no 7 output position

	PG-L 164-

241

243

245


	one axis

two axes

three axes


	one, two and three axes versions for simple measuring on machine tools
	square wave 

5VTTL
	only reset, preset


	R/D


	No
	No
	No


	
	NP10/20/21/

30: for PG-L series
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