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Benefits when upgrading from RGH22 to TONiC/VIONiC/QUANTiC 

• Smaller size than RGH22

• Increased set-up tolerances for easier installation

• TONiC/ADT View diagnostic software:

• Easier installation optimization 

• Enhanced reliability

• Higher performance:

• Lower Sub-Divisional Error (SDE)

• Higher speeds and resolutions

• Superior IN-TRAC reference marks:

• No manual adjustment of reference mark during calibration

• Adaptor brackets available, for easy mechanical upgrade

Note:   Only digital outputs are available from VIONiC. RGH22 analogue output systems should     
therefore be upgraded to TONiC or QUANTiC analogue output systems



RGH22/TONiC/VIONiC/QUANTiC installation
The following six slides contain installation drawings of RGH22 and all upgrade products 
covered in this document. The scales shown for the upgrade products are the RKLC series, 
as these are the most compatible with the RGS scale used with the RGH22 readhead, being 
substrate mastered scales of similar cross-section. 

The last two of these slides show installation drawings incorporating the two adaptor brackets 
available to simplify mechanical upgrade. The selection of bracket depends upon the original 
RGH22 readhead orientation and positions the upgraded readhead with the same scale, 
reference mark and optical centerlines. Adaptor bracket mounting holes are the same as the 
RGH22 readhead, so the customer can continue to use their existing mounting arrangement. 
Adaptor bracket kits include appropriate screws to fix to the upgraded readhead. 

Dimensional differences relating to installation can be seen by studying the installation 
drawings, with critical differences being highlighted in the two subsequent slides.

Important note:  If the customer is currently using existing adaptor brackets B (A-9531-0262), D (A-9531-0267),                   
E (A-9531-0268), F (A-9531-0269), G (A-9531-0270) or J (A-9531-0264), the new adaptor bracket can simply be connected 
to their existing one. However, this double bracket arrangement might compromise the stiffness of the readhead mounting so 
it is advisable for the customer to redesign the bracket arrangement to eliminate adaptor brackets altogether. 

Note: Further details about installation of the various possible upgrade systems can be found in the relevant installation 
guides available to download from the Renishaw.com.
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Upgrade to TONiC/VIONiC/QUANTiC using wide adaptor bracket

Shaded area represents 

original RGH22 volume

Typical customer

mounting bracket 

(see important note on slide 3)

TONiC/VIONiC/ 

QUANTiC readhead

Wide adaptor bracket 

(A-9417-2206)
15.5

22.258.75

12.25

(from substrate)

Cable exit

It can be seen that the 

TONiC/VIONiC/QUANTiC and 

wide adaptor bracket assembly 

has a smaller volume than the 

original RGH22 readhead 

RKLC scale shown
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Upgrade to TONiC/VIONiC/QUANTiC using narrow adaptor bracket

Shaded area represents 

original RGH22 volume

11.5

12.25

(from substrate)

Cable exit

Narrow adaptor bracket 

(A-9417-2207)
18.254.75

It can be seen that the 

TONiC/VIONiC/QUANTiC and 

narrow adaptor bracket assembly 

has a smaller volume than the 

original RGH22 readhead 

RKLC scale shown

TONiC/VIONiC/ 

QUANTiC readhead

Typical customer

mounting bracket 

(see important note, slide 3)



Critical dimensional differences relating to installation 
(when not using adaptor brackets)

Diagram showing the 
critical dimensional 
differences at installation 
between RGH22 and 
TONiC/VIONiC/QUANTiC. 

In particular, differences in 
the position of the 
mounting holes and 
readhead extremes, in 
relation to the common 
optical centre line  

Dimensions A show 

the differences in 

mounting hole 

positions, including 

height above 

substrate

Dimensions B show 

the differences in the 

readhead envelope

RGH22

+

RGS20

TONiC/VIONiC/ 

QUANTiC + RKLC
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Critical dimensional differences relating to installation

Feature/specification RGH22 TONiC VIONiC QUANTiC

Mounting 

holes*

Spacing (mm) 38 23

Thread diameter M3 M2.5 

Height above substrate (mm) 5 4.75

Scale centreline offset from mounting 

face (mm)
11.5/15.5 depending 

on readhead orientation
6.75

Overall height from substrate (mm) 17 12.25

Installation 

tolerances

Ride height (±mm) 0.1 0.15 0.15 0.3 (operating)

Roll (±°) 1 0.5 0.5 0.8

Pitch (±°) 1 1 1 1

Yaw (±°) 0.5 0.4 0.4 0.9

Maximum readhead cable length (m) 5 10 3
3 (digital)              

5 (analogue)

* Differences in size/position of mounting holes are of no consequence if using adaptor brackets



RGH22 to TONiC/VIONiC/QUANTiC 
system differences to consider when upgrading

The table below and following slides contain details of system configurations, pinouts, maximum speeds and 

other differences to consider when upgrading from RGH22 to any of the products covered in this document. 
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Note:   Further details about RGH22 and the various possible upgrade systems can be found in the relevant installation 

guides available to download from Renishaw.com.

Component/

feature
RGH22 TONiC VIONiC QUANTiC

Typical scale RGS20 RKLC20 RKLC40

Scale pitch (µm) 20 40

Interface N/A Ti/Ri N/A

Output Digital or analogue 
Digital or analogue 

from Ti/Ri interface
Digital only

Digital or 

analogue

Reference mark/

limit switch

Magnetic reference mark and 

single/dual magnetic limit 

switches using actuator fitted 

alongside scale

Optical IN-TRAC, no actuator required, although 

selector magnet may be needed depending on 

application
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System configuration differences

Typical linear scale Readhead *Connector/interface options 

TONiC RKLC20

Interboard
connector 
mating to..

…Ri/Ti/TD or DOP interface:
(Ri/Ti/TD – 15 way D plug output, 
DOP – 26 way D plug output)

RGH22RGS20
15 way D plug, 12 way 
circular, 16 way in-line 
or flying lead output

VIONiC/QUANTiCRKLC20/40
9/15 way D plug, 12 way circular 
intermediate connector or flying 
lead output

Readhead cable

Maximum length 5 m 

Maximum length 10 m 

*Connector and interface output pinouts follow standard Renishaw practice. See following pages or relevant installation guides at Renishaw.com for details

Maximum length 3 m
(5m for QUANTiC analogue)



RGH22 pinouts (digital) 
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RGH22 pinouts (analogue) 
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TONiC Ti and TD interface pinouts

For Ri and DOP interface outputs, see relevant installation guides at Renishaw.com
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VIONiC and QUANTiC pinouts (digital)

* Remote CAL line must be connected for use with ADTi 100
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QUANTiC analogue pinouts

*
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Speed comparison – RGH22, TONiC, VIONiC, QUANTiC 

As can be seen from the following pages, TONiC, VIONiC and QUANTiC maximum speeds are significantly higher than those 

of RGH22, particularly for lower resolutions, higher clock options and analogue versions. When upgrading from an 

RGH22D/X/Z/P/Q/R non-clocked output to a clocked output TONiC, VIONiC or QUANTiC, customers should select the lowest 

clock frequency option that will satisfy their resolution and maximum speed requirements. A worked example is shown below: 

Worked example – upgrading from non-clocked to clocked system

Existing customer system………………..RGH22Z (0.5 µm resolution) 

Maximum speed requirement……………2.8 m/s

Upgrade system………………………….. VIONiC

The excerpt from the VIONiC speed table shows that the customer 

would first select the 0.5 µm resolution column, then select the lowest 

clocked output option that would satisfy the maximum speed 

requirement, in this case, option 08 (8 MHz)

NOTE: For VIONiC and QUANTiC Other clocked output options are available 

where necessary to ensure system compatibility when upgrading
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RGH22 speed tables



TONiC interface (Ti and Ri) speed tables 

Ti interface

Ri interface   
(non-clocked outputs)

Ri interface   
(clocked outputs)
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VIONiC speed table 
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QUANTiC speed table 
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Other significant differences/considerations

Feature/specification RGH22 TONiC VIONiC QUANTiC Notes

Readhead 

cable

Wire size (awg) 28 32 If in-line or customer terminated 

connectors are used in the readhead 

cable, care is required when upgrading 

due to the thinner wires, screening and 

number of cores in upgrade products. 

Number of cores Double screen + 12 cores Single screen + 12 cores

flex life  

(x 106 cycles)

20 @ 50mm 

bending radius

20 @ 20mm 

bending radius
20 @ 30mm bending radius

Sub-divisional error (SDE) (±nm) 150 30 15
80 (digital)

120 (analogue) 
Performance benefit of upgrade 

Limit switch and reference mark 

capability

Single or dual 

limit switch and 

reference mark

Dual limit switches and reference mark
Functional / performance 

benefit of upgrade

Reference mark repeatability
Uni-directional 

(magnetic)
Bi-directional (IN-TRAC reference mark)

Analogue reference mark width 126° 360° nominal Consideration of input electronics

Readhead operating temperature 

(°C)
0 to 55 0 to 70 Functional benefit of upgrade

Scale accuracy (µm/m) 15 (RGS20) 5 (RKLC 20, RKLC 40H)

15 (RKLC 40) 

Performance benefit of upgrade and

RKLC stainless steel scales are more 

robust
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