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Electronic Gearing

Associated QuickControl® programs included:
SlaveSD EGM.qcp
SlaveSD EGM 32bit.qcp
SlaveSD EGM Multi Trap Moves.qgcp
SlaveSD EGM Phase Adj.qcp
SlaveSD EGM Trap Move.qcp
SlaveSD.qcp
SlaveSN.qcp

This application note describes how to implement electronic gearing between two SilverLode
servos or a master encoder and a SilverLode servo. See Encoder Signal Types in SilverLode
User Manual for more details.

In these examples, the “Master” servo is setup to output encoder signals to the “Slave” servo.
The Slave moves as the Master moves as if the two servos were mechanically linked or
"geared".

See Application Note “QCI-AN029 Camming” for advanced electronic gearing applications.

Hardware

In general, the encoder output of the Master must be wired to the External (or secondary)
Encoder input of the slave. The details of which pins to use depends on the controller being
used. The following sections describes Master encoder output and Slave External encoder
input for all QuickSilver’'s servo controllers.

Note: The SMI Port is QCI’s standard DB15HD (pin) connector which comes on all our

controllers. See specific controller datasheets for more details. All the controllers are able to
be slaves using the SMI port.

Slave Using SMI Port
Signal Slave
/10 SMI Port |

Encoder "A" /O 4 Pin 14
Encoder "B" /O 5 Pin 10
Logic Ground Pin 8

SilverNugget Master
Use the Modulo Set (MDS) command to output the internal encoder to:

SMI Port
Encoder "A" l/O 6* Pin 5
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Encoder "B" /1O 7* Pin 15

Logic Ground Pin 8
*4.7K pull-up resistors (1/O pin to +5 volt) should be added to increase signal integrity.

SilverDust MG/IGF/IGC Master
The SilverDust MG, IGC, and IGF do not have an encoder output option and can therefore not
be Masters.

SilverDust IG Master
The SilverDust IG always outputs it encoder on Aux connector pins 13,15 and 16. See QCI-
DSO019 for details.

Signal . Master
Aux Conn
Encoder “A” Pin 15
Encoder “B” Pin 13
Logic Ground Pin 16

SilverDust IGB

The SilverDust IGB always outputs its encoder on the breakouts terminals ENC OUT A,B,Z.
See QCI-DSO003 for details. External encoder input is available from either the breakout
terminals ENC IN A,B,Z or from the SMI port.

Master
Signal . Master
 Breakout
Encoder “A” ENC OUT A
Encoder “B” ENC OUT B
Logic Ground Gnd*
Slave:
Standard SMI Port
or
Signal Slave |
I/O Breakout
Encoder "A" /O 4 ENC IN A
Encoder "B" /05 ENCINB
Logic Ground Gnd
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SilverDust 1G8

The user can configure the 1G8 to output its
encoder to the SMI port (I/O 4,5) using the
Encoder Monitor (EMN) command. See
Command Reference and QCI-DS018 for more

details.

Master w/ EMN cmd |

I/O SMI Port
Encoder "A" /O 4 Pin 14
Encoder "B" /05 Pin 10
Logic Ground Pin 8

Gear Ratio (GR)

Edit EMN: Enable Encoder Monitor

Ouput encoder to /0 #4.5 and B

Output Int Enc A8, to 120 #4.5

Advanced |

The GR of the Slave to Master is expressed as follows:
< Change in Slave Encoder (CS) >:< Change in Master Encoder (CM)>

<CS|CM>

For example a 1 to 2 GR would be expressed as 1:2 and would mean for every 2 encoder
counts of the Master, the Slave would move 1 encoder count.

Therefore a Gear Ratio of CS:CM would be

Gear Ratio (GR) = CS/CM = CS:CM

Slave Position (S)
Master Position (P)

S=GR*M
S = (CS/ICM) * M

For 1:2 Gear Ratio example

CS=1

CM=2

GR = CS/ICM =%
S=GR*M=%*M

There are several ways of programming GR depending on what controller is being used. See

below for details.

QuickSilver Controls, Inc.
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Software

In order for a Slave to follow the Master's encoder, it must first be configured to read the
encoder and then to slave off it using a specific GR.

Select External Encoder (SEE)

On all the controllers, the SEE command is used to read the Master servo's encoder signals
through 1/0s 4 and 5 in A/B Quadrature format or Step and Direction formats. Once SEE is
executed, the master encoder is automatically read in the background. The master encoder
value is also stored in register 200. See example programs below for usage information.

Gear Ratio Commands
Registered Step and Direction (RSD) and Electronic Gearing Mode (EGM) can both be used to
specify a GR and start electronic gearing.

RSD EGM

Simple Advanced

Available on both SilverDust | Available on SilverDust Only
and SilverNugget
Specify GR as interger ratios | Specify GR as decimal

i.e. 1.3 i.e. 1:1.234567

Optional: Acceleration Factor

An acceleration ramp can be specifed
to change between GR.

Optional: Trapezoid Move

A trapezoid move can be triggered to
advance/retard a specified distance in
addition to base GR.
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Registered Step And Direction T WS p—
(RSD)- SilverDust Rev 32 SlaveSDoacp
CM and CS are stored in the upper and lower e A eplestion et
words of the SF register specified by the RSD Uiz N
command. This allows for easy entry when both QuickControl Fiew 451
. . _ . SiteerDust Firmware Rey 32
CM and CS are integers (i.e. GR=CS/CM=1:3). : _ _
Configure the 1/0 lines for an Esternal Encoder input
ZREM zource. The Index will not be used and thiz [0 line
RSD SF Register can be re-configured for other operation,
Select Extenal Encoder.
Sooer Word o Word e e
pper v . Encoder Style: A/B Quad on /0 #44 5
Change in Master Change in Slave Set Gear Fatio [GR) ta 1:2
Encoder (CM) Encoder (CS) Rl Far ewery 2 counts of the Master encoder, move 1
count.
Change in Master Encoder [CM]
CM may range from 1 to 32767 and CS may range Change in Slavs Eneader (5]

from -32768 through 32767. A negative CS
causes the slave to move in the opposite direction
as the master. B-REM

Gear Ratio [GR] = C5/CM
Slave Pogition = GR * Master Position

Therefore a GR of 1/2 iz alzo wiitten as "1:2" which
iz read a1 to 2'' gear ratio.

Note, a GR of 1000:2000 is the same as 1:2, ) et s
therefore setting CS and CM to 1 and 2 will have GRotiz
the same affect as setting them to 1000 and 2000.

EWRE Wwite 2 to

. "CH[30]" Register
The example to the right (SlaveSD.qgcp), GR=1:2 pp— “é'é‘g]]t%
— - ' . . . : " " Register
(CS=1, CM=2). RSD's SF registers is register 11. [zpeu Set BF: reister to <CH | 55
5:CLx GR[32] = LO[CM[30])<<16 + LO[CS[31])
10:REM Start Electronic Gearing
11-R5D Fieqistered Step and Direction:

Scale Factor = "GR[32]" Register
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Registered Step And Direction (RSD)- SilverNugget and

SilverDust Pre Rev 32

An older implementation of RSD defines the SF register as follows. Note this implementation

is the only option for the older SilverNugget controllers.

SF =GR *SF1

SF1 is the Scale Factor for a 1:1 gear ratio. SF1 depends on encoder resolution as follows:

4000 CPR; SF1=1024
8000 CPR; SF1 =512
16000 CPR; SF1 = 256

Example:

If the Slave has an 8000 counts per revolution (CPR)
encoder and the desired GR is 1:2, what should be
stored in the SF register.

Step 1. Determine the SF1.

The Slave’s encoder is 8000 CPR so SF1=512.

Step 2. Calculate SF Value.

SF =GR *SF1
SF=1/2*512
SF =256

QuicksSilver Controls, Inc. Page 6 of 16

LineH
Oper

Label

Carnrnand

1T:REM

ZREM

FSEE

SlaveSH.qep
Thig file iz uzed in Application Maote
QCI-AM0T9 Electranic Gearing

Uze this program to electronically gear a
glave SilverMugget or an older SilverDust
[pre rew 32].

Canfigure the 10 lines for an External
Encoder input zource. The Index will not be
uzed and thiz 10 line can be re-configured
for ather operation.

Select External Encoder:
Index Source /0 HE
Encoder Style: A/8 Quad an /0 #4 55

4:REM

Set Scale Factor [SF) for a 1.2 Gear Ratio
[GR] azsuming an 8000 CPR encoder.

Scale Factors for 1:1 Ratio [SF1)
CPR  SF1
4000 1024
2000 12
16000 256

5F =GR *5F1

Far our exarnple:
SF1=512

GR =1/2

SF =GR *5F1 = 256

Sw/RP

E:RSD

“write 256 to

"SF11]" Reaqister

Regiztered Step and Direction:
Scale Factar = "SF[11]" Register
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Electronic Gearing Mode (EGM) - SilverDust Rev 34

EGM provides high-resolution electronic gearing capability including the ability to smoothly
transition between different gear ratios.

The basic EGM command requires two registers. See below for advanced Trapezoid Move.

Scale Factor (SF) Register

The Scale Factor (SF) register is Gear Ratio multiplied by 10,000,000 to provide a range of +/-
200 with 7 places behind the decimal point. The upper limit will depend upon the motor
encoder resolution and the allowable output shaft motion for each Master count.

SF =GR * 10,000,000

Acceleration Factor (AF) Register

The Acceleration Factor (AF) register is used to limit the rate of change of the Internal Scale
Factor (ISF). ISF is the internal or actual scale factor used by EGM while SF is the desired or
target scale factor. Normal usage has a positive value for AF.

When first initialized, the ISF starts at 0. For each count change in the "Master" position, ISF is
moved in the direction of SF by AF counts. Once running, when the SF register is changed, the
ISF smoothly ramps from its previous value to the new requested value over a number of

Master counts. Hnen P
per
“ » SlavesSD EGM. qop
In the example “SlaveSD EGM.qcp This file i+ used in Application Note
SF=10.000.000 (1-1) [ICI-AM 019 Electronic Gearing
! ! ' 1:REMM
AF:].0,000 Requirers:
CuickCaontral Rew 4 62
) SibverDust Firmware Rey 24
Then ISF will ramp from O (stopped) up to Joe felect Exteral Encoder
SF=10,000,000 (11) over 1000 Master counts. ’ Enﬂs;:de?grg:lae: £/8 Quad on /0 #4 55
Scale Factor [SF)
Note: if the input is oscillating back and forth, these SF= GR * 10,000,000
movements count as excursions and the ISF will SRk GR = 5F/10.000,000
grow without regard to the direction of the motion. Wwhere GF is Gear Ratio
e SF=10,000,000, GR=1 (1:1]
. . . . ] “Wrike 10000000 to
Setting AF to a negative value will act as if a Stop || **FF "SE[I] Register
Condition was met, causing the EGM to ramp to a or= .
X ) . amp Internal Scale Factar [1SF) from its :
stop using the absolute value of AF. This will also curtent value to SF [desied Scale Factor] 4F |
countz for everny Master count.
cause the EGM command to end regardles_s of the Mote 1SF starbe af zer vl EGM s first
“‘End Command When Stopped” option setting. If executed
the continuous operation is desired, then set the 5:REM Example
. : ) AF=10,000
SF register to zero, which will cause ISF to ramp to SFo10,000.000 (1:1)
zero, but will not cause the motion to end. _ _
ISF will ramp from 0 to 10,000,000 i~ 1000
) ) taster counts. Or i_n other wardz, GR will
A value of zero for the Acceleration Factor is ramp from 1 to 1:1 in 1000 Master counts.
flagged as an_error,_and will cause the EGM to - wite 10000 1o
ramp down fairly quickly and to end. : AF[I0]" Register
Electronic Gearng Mode:
TEGM Arc Factor in “"AaF[30]"
Scale Factor in "SF[31]"
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If the user does not want the command to smoothly ramp between values, but
to rather operate as just a fixed scale factor, set the Acceleration Factor
to larger than the largest expected Scale Factor (i.e. 100,000,000) and the

ramping will all occur with a single count of motion.

See below for description of Options.

EGM-Trapezoid Move - SilverDust Rev 37

When “Enable Trapezoid Move” is checked, the EGM advanced Trapezoid Move option is

enabled.

Requirements:
QuickControl Rev 4.64
SilverDust Rev 37

The Trapezoid Move option provides the high-
resolution electronic gearing capability of the
EGM command plus the ability to add an
electronically geared Trapezoid Move while the
background gearing is under way.

A set of seven registers is required to configure
EGM and the Trap Move. With the Starting
Register=N, the seven registers are as follows:

Background EGM Registers:
e Register N = Acceleration Factor (AF)
e Register N + 1 = Scale Factor (SF)

EETEE x]
Followvs a master encoder using the specified Gear Fatio (GR). 0K |
Enable Trapezoid Move to move an additional distance.

Cancel |
Select Starti : 1
Fieegeigter mf Aaf [21] | Description |
Reqister 21 Aoceleration Factor [4F] Shop Eonditionl
Fegister 22 Scale Factor [SF] = Gear Ratio (GR] * 10,000,000

Options |

¥ Enable Trapezaoid Move

Register 23 Start Pasition [SP) IHelative to b azter Position j

Register 24 Master Distance (D) Mote: Registers
Register 25 Master Ramp Distance [MRAD) 170-192 rezerved
Register 26 Trapezoid Move Distance [TMD] for internal use.
Reqister 27 Modulo Master Distance (MMD] W Enable

For a given Gear Ratio (GR), SF = Gear Ratio (GR) * 10,000,000.

Trapezoid Move Registers:
e Register N + 2 = Start Position (SP)
Register N + 3 = Master Distance (MD)

These registers are described in detail below.

Register N + 4 = Master Ramp Distance (MRD)
Register N + 5 = Trapezoid Move Distance (TMD)
Register N + 6 = Master Modulo Distance (MMD)

Note: During the move, only the background EGM registers (AF, SF) can be updated. The
Trap Move registers are only sampled when the command is started.

The Trap Move works in both directions. If the modulo option is enabled, continuous forward
motion will allow repeated trapezoids to be commanded, otherwise the trapezoid will only be
executed as the Master transitions through Master Distance (MD).

Note: The EGM command utilizes registers 170 through 192 for its internal operations. The
user should not alter these registers while the EGM command is operating.

QuickSilver Controls, Inc.
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Register Definitions

Acceleration Factor (AF) (Starting Register N)
Scale Factor (SF) (Register N+1)

These are described above.

Start Position (SP) (Register N+2)

SP is used to locate the Trap Move with respect to the Master position count in register 200.
This trapezoid may be located at ether an absolute position or relative to the current value in
register 200. The Trap Move is located either positive from the starting point or negative from
the starting point according to the sign of MD (see below).

Master Distance (MD) (Register N+3)

MD may be positive or negative, according to the intended direction of motion of the master. A
positive value will locate the Trap Move motion positive of Start Position (SP), while a negative
value will locate the Trap Move motion negative from SP.

Master Ramp Distance (MRD) (Register N+4)

MRD defines the number of Master counts the Trap Move will accelerate/decelerate over.
MRD must be positive, and must be less than half of the absolute value of Master Distance
(MD) - that is, the acceleration and deceleration ramps must fit within MD.

Trapezoid Move Distance (TMD) (Register N+5)
TMD is the total extra counts the Slave will move the Master position count (register 200) has
transitioned across the selected MD in the specified direction.

Master Modulo Distance (MMD) (Register N+6)

MMD allows register 200 to be modulo’ed. Note: this modulo is only realized outside the region
of the Trap Move motion, thus the MMD must be greater than MD and the Trap Move starting
position, SP, must also be consistent with MD. A single add or subtract is calculated each
cycle (when not inside the trapezoid), so it may take a considerable amount of time to initially
reach the valid modulo range if register 200 contains a large value when the modulo is first
engaged.

QuicksSilver Controls, Inc. Page 9 of 16
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Options - QuickControl
The Trapezoid Move has the following options.

Ok,
End Command When Stopped |
Set this option to end the command when the Trap

Move has completed and servo is commanded to zero

velocity (SF=0) and stops (actual velocity=0). Note, if Bit# | Bit Description
Trap Move enabled, option “One Trapezoid Move Only”
must be set for this option to work.

Set

End Command Yhen Stopped

Oweride Existing Mowve

Do Mot Overnde Trapezoid Move

O Stop Conditions, Only Stop Trapezoid Maove
Ore Trapezoid Move Only

aoood

Override Existing Move

Set this option to have EGM override any existing move commands (requires multi-tasking
enabled).

Do Not Override Trapezoid Move

Do not override if Trap Move is still active. When used in conjunction with “Override Existing
Move”, the option allows the prior Trap Move to complete while keeping the background EGM
operation active.

On Stop Conditions, Only Stop Trapezoid Move
If unchecked, all motion is stopped and EGM exits if a Stop Condition is met.

If checked, only Trap Move is stopped when Stop Condition is met. EGM continues.
One Trapezoid Move Only

If checked, once the Trap Move completes, it will not repeat even if the Master count reverses
or Master Modulo Distance is enabled.
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EGM Mode Word (non-QuickControl)
The Mode parameter is edited by QuickControl. The following bit definitions are provided for
those users who are not using QuickControl.

Bit # Description

0 End Command When Stopped
see Options above

1 Override Existing Move
see Options above

2 Do Not Override Trapezoid Move

see Options above

NOTE: Only valid if bit 4 set

3 Must be set to 1.

NOTE: EGM has the same command number as PVC (cmd=93). The
command is EGM if this bit=1 and PVC if this bit=0.

1 enables the Trapezoid Move

0 causes the Trapezoid start position to be Relative; 1 causes the
Trapezoid start position to be absolute. Input value is Register N+2

(20N

NOTE: Only valid if bit 4 set

6 1 enables the Modulo operation, allowing the Trap Move to repeat
multiple times. Register 200 is automatically modulo’ed by Register N +
6. This may take some time to initially adjust if register 200 has a large
value. This Modulo is only adjusted between trapezoid moves.

NOTE: Only valid if bit 4 set
7 On Stop Conditions, Only Stop Trapezoid Move
see Options above

NOTE: Only valid if bit 4 set
8 One Trapezoid Move Only
see Options above

NOTE: Only valid if bit 4 set

QuicksSilver Controls, Inc. Page 11 of 16



Application Note:QCI-AN019

Quicksilver controls,

INC.

SlaveSD EGM Trap Move.qcp

This example will help clarify the Trap Move
parameters and how they affect a motion.

In this example, the Slave will move an additional
6000 counts every 10000 Master counts.

Lines 9-21: Initialize Trapezoid Move Parameters
The seven EGM registers are initialized prior to
executing EGM.

Line 23 Execute Trapezoid Move

The move is executed in the background because of
the Enable Multi-Task Command (EMT) command at
the top of the program.

EGM is configured as follows:

I x|
Follows & master encoder using the specified Gear Ratio [GR). oK. |
Enable Trapezoid Move to mowe an additional distance.

Cancel |
Select Start ;
Fleegeizter | Ak [21] | Description |
Fegister 21 Acceleration Factar [4F) Stop Conditionl
Reqister 22 Scale Factor [SF) = Gear Ratio (GR] * 10,000,000

Options |

¥ Enable Trapezoid Move

Fiegister 23

Register 24 M aster Distance [MD)

Reqister 25 Maszter Famp Digtance [MRD]

Register 26 Trapezoid Maove Distance [THMD]

Register 27 todulo Master Distance (MMD] W Enable

IWRP

10:REM

11:wRP

12:REM

13:wRP

14:REM

15:wRP

16:REM

17wRP

15:REM

13:wRP

20:REM

21'wRP

22:REM

23EGH

WwWiite 500000 to

"&F[21]" Register

Scale Factor [5F)

SF = Gear Ratio [GR] * 10,000,000
‘wiite 5000000 to

"SF[22]" Register

Start Pazition [SP]

wiike 2000 to

"SP[23]" Register

t aster Distance [MD]

wirike 4000 to

"rAD[24]" Register

taster Ramp Distance (MAD)
ke 1000 to

"MRAD[Z5]" Register

Trapezoid Move Distance [THD]
Wwiike BO00 to

"THD[2E]" Register

M azter Modulo Distance MDY

wirike 10000 to
"WAD[27]" Fegister

EGHM with Trapezoid Move

Electonic Gearing Mods:

Ao Factor in "aF[21]"

Scale Factor in "SF[22]"

Trapezoid Move Enabled
Start Pazition [SP] in Reagister 23
Maszter Distance [MD] in Reagister 24

M azter Ramp Distance (MRBD] in Register 25
Trapezaoid Move Distance [TMD] in Register 26

Relative Master Position
Modulo Enabled

- = Edit Edit EGM Optio:
Statt Posiion SP) [Felalivs to Master Fostion =]

Bith | Bit Description

Qwerride Exizting Move

L= e R A e =

End Command hen Stopped

Do Mat Override Trapezoid Mave
On Stop Conditions, Only Stop Trapezoid Move
Ore Trapezoid Mawe Only

OoOooo
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The following chart of Slave Position with respect to Master Position shows how the Slave
moves as the Master changes from 0 to 18000.

EGM w/ Trapezoid Move

SP

P MMD g
20000 H < >
16000 - b
C »
=
B 12000 - <«—>i MRD
o dﬂﬂfwfffﬁﬂﬁ ‘GR
q>) A
o 8000 -
n
TMD
4000 A
s Y
T S} _'_FFFH-FH_H T T T T T |

-2000 0 2000 4000 6000 8000 10000 12000 14000 16000 18000

Master Position

The following table details each transition point.

Master Internal Gear Ratio (IGR)! Description

Position

0-2000 IGR=GR =0.5 Base Gear Ratio (GR)

2000 IGR=GR =0.5 Start of Trap Move
2000-3000 |IGR =0.5to Trap Move GR ? Ramp up to Trap Move GR ?
3000-5000 | IGR = Trap Move GR 2

5000-6000 |IGR = Trap Move GR ?t0 0.5 Ramp down to GR

6000 IGR=GR =0.5 Trap Move Complete
6000-10000 | IGR=GR =0.5 Base Gear Ratio (GR)
10000 IGR=GR =0.5 End of Modulo

LInternal Gear Ratio (IGR) is the actual GR being used. The controller calculates this based
on the Base Gear Ratio (GR) and what part of the Trap Move is currently being executed.
2Trap Move GR is calculated internally by the controller to achieve the TMD in the given MD.
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SlaveSD EGM Phase Adj.qcp

This example shows how to follow a master encoder
with the additional ability to adjust the phase. In
particular, the Slave will advanced an additional 1000
counts every time 1/O #1 goes LOW.

Lines 9-19: Initialize Trapezoid Move Parameters
In this example, only 6 of 7 EGM registers are
required because EGM modulo feature is not being
used.

Line 21 EGM

EGM is executed in the background. Note, the Trap
Move is not enabled, so this EGM simply sets GR to
0.5 and starts moving.

Line 24 WBE
Wait for I/O #1 to transition from HIGH to LOW.

Line 25 EGM — Advance 1000 Counts

This second EGM is configured as follows to override
the previous EGM at the same base GR but with a
1000 count Trap Move.

Options

I x|
Follow a master encoder using the specified Gear Ratio [GR]. oK. |
Enable Trapezoid Move to move an additional distance.

Cancel |
Select Starti :
F:deigter | Ak [21] | Description |
Reqister 21 Acceleration Factar [4F] Stop Eonditionl
Reqister 22 Scale Factaor [SF) = Gear Ratio [GR] * 10,000,000

¥ Enable Trapezoid Move

Regizter 23 Start Posgition [SP) IFIeIative ta Master Pasitian j

Register 24 Master Distance [MO] itz Flzatiians
Register 25 Master Famp Distance (MRD] 170-192 reserved
Fegister 26 Trapezoid Maove Distance [THD)] far internal uze.
Fegister 27 Modulo Master Distance [MMD] I Enable

Note, both “Override Existing Move” and “Do Not
Override Trapezoid Move” are checked. This will
cause this EGM to override the previous EGM, but it
will not interrupt any unfinished Trap Moves.

3:REM Acceleration Factor [AF)
y “rite BO0000 b
SHHl "SF[21]" Register
) Scale Factor [SF)
1Al SF = Gear Ratio [GR] * 10,000,000
. Yrite BO0000O to
i "SF22]" Register
12REM Start Pogition [SF)
' Write O bo
ISt~ "SP(23]" Register
14.REM t aster Distance (MD]
y ke 4000 to
et~ "MD[24]" Register
1E:REM M aster Ramp Distance [MAD)]
y frike 1000 to
Vot "MRD[25]" Register
12:REM Trapezoid Move Distance [THD]
' rite 1000 ta
Usttdl= "TMD[2E]" Register
20REM EGM
MOTE: Mo trapezoid move pet
Electronic Gearing Maode:
. Acc Factar in "AF[21]"
2IHEE Scale Factor in "SF[22]"
Override Existing Move
22REM  |Loop  Manbeoe
23REM Advance 1000 counts when [0 # goes LOW
. YWait On Bit Edge
vl Ul 140 #1" is LOW/FALSE
Electronic Gearing Mode:
Ace Factar in "AF[21]"
Scale Factor in "SF[22]"
Trapezoid Move Enabled
Start Pogition [SF] in Register 23
taster Distance [MD] in Reqister 24
25 EGH tdaster Flamp Distance [MAD] in Register 25
Trapezoid Move Distance [TMD] in Register 26
Override Existing Move
Do MNat Override Trapezaid Move
Fielative Master Position
One Trapezoid Move Only
26.JMP Jump to "LOOP"

Cancel |

Bith | Bit Description Set
0| End Command Wwhen Stopped O
1 Override E risting Move
2| Do Mot Overide Trapezoid Mowve
7| On Stop Conditions, Only Stop Trapezoid Move O
8| One Trapezoid Mawve Only

Note, “One Trapezoid Move Only” is checked to ensure that the Slave will not “retard” 1000
counts if, after completing the Trap Move, the Master reverses.
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SlaveSD EGM Multi Trap Moves.qcp

This example shows how to follow a master encoder
with the additional ability to adjust the phase. In
particular, the Slave will advanced an additional 1000
counts every time 1/0 #1 goes LOW.

Lines 7-13: Initialize Trapezoid Move Parameters
In this example, only 6 of 7 EGM registers are
required because EGM modulo feature is not being
used.

Note, AF and SF=0. This means that the Base Gear
Ratio (GR) = 0. In other words, the Slave will only
move the Trapezoid Move Distance (TMD) when
triggered.

Line 15-16 1t EGM
Move 2000 counts over a Master Distance (MD) of
16000 counts.

Line 17-18 2" EGM
Move -2000 counts over a Master Distance (MD) of
16000 counts.

Since “Do Not Override Trapezoid Move “ is checked,

7 \WRP

awWRP

FREM

10:4/RP

11%/RP

12%/RP

13W/RP

14:REM

15%/RP

1E:EGM

17%/RP

13:EGH

19.JMP

Loap

wirite 0 to

"BF[E1]" Register

wirike 0 ta

"SF22]" Register

Trapezoid Maowve Params

wirike 0 ta

"SP[23]" Register

ke 16000 ta

"MD[24]" Register

wirike 2000 to

"MRD[25]" Register

Wirike 1000 to

"TMD[2E]" Register

tdain Loop

Wirike 2000 to

"TMD[2E]" Register

Electionic Gearing Mode:

Arc Factor in "AF[21]"

Scale Factor in "SF[22]"

Trapezoid Move Enabled
Start Pogition [SF] in Register 23
M aster Distance [MD] in Register 24
taster Ramp Distance (MAD] in Register 25
Trapezoid Move Distance [TMD) in Regizter 26

Owverride Existing Move
Do Mat Owemide Trapezoid Move
Relative Master Position
i -2000 to
"TMD[2E]" Regizter
Electronic Gearing Mode:
Ace Factor in "aF[21]"
Scale Factor in "SF[22]"
Trapezoid Move Enabled
Start Pogition [SP] in Register 23
Maszter Digtance (MD] in Reaister 24
M aster Ramp Distance [MRD] in Register 25
Trapezoid Move Distance [TMD] in Reqgizter 26

Overnide Existing Mowe
Do Mat Ovenide Trapezoid Move
Felative baster Position

Jump ta "LOOP"

each EGM will wait for the previous EGM’s Trap Move to complete before executing a new

Trap Move.
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Application Note:QCI-AN019 Quicksilver controls, Inc.
SlaveSD EGM 32bit.qcp

This example shows how to dynamically calculate very accurate gear ratios.

The SilverLode servos deal only in integers, so calculating a gear ratio like:
GR =123.456 to 789.123 (123.456/789.123)
requires some extra manipulation.

1) Multiply GR’s numerator and denominator by 1000 to get rid of the fractions.
GR =123456/789123

2) Since SF = GR*10,000,000, multiply numerator by 10,000,000 first then divide by
denominator. This has to be done in this order or resolution will be lost do to truncation.
SF = 123456 * 10000000/789123

The only problem with the above method is that the resultant of
123456 * 10000000
is greater than 32 bits which means it cannot be held in a normal 32 bit register.

The CLX command solves this by providing a 32x32 multiply that puts the resultant into a pair
of 32 bit registers. For division, CLX has a 64/32 operation.

Scale Factor [SF)

SF=GR * 10,000,000
GR = SF/A10,000,000

ZREM Far high rezolution gear ratios, uge CLX
. 32632 multiply
Line 5: Numerator (reg 25) _
. . L&
Line 6: Denominator (reg 26) Let GR=123,456 to 789,123
Line 7: 32x32 GFi = 123.456 /783123
GR = 123456/789123
Store 4REM SF = GR * 10000000
reg 25 * 10,000,000 SF = 123456 * 10000000/763123
into reg 27/28. 5WRP e Fagitor
Wiite 783123 ¢
_ A User26]" Registe
Line 8: SF 7LD User[27] (UB4) = User[25] * 10000000
Divide 64 bit value stored in reg 27/28 by reg 26 and store as  |/#t ST Lse 27 (A Uenrl 2
SFinreg 31. SR AF[30] Risgister
Electronic Gearing Mode:
10:EGHM Aoc Factor in "aF[30]"

Scale Factor in "SF[31]"
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