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Analog Inputs

Included Files:
ACR Velocity.qcp
ACR Torque.qcp
ACR Pos Error.qcp

Many example program files can be found in the folder:
“...IQuickControl/QCI Examples/Analog Inputs”

Overview
The controllers of SilverLode product family use one of two analog input voltage ranges as
follows:

SilverNugget SilverNugget

SilverMax SilverSterling SilverDust SilverMax
X-series E-series

Total Available

Analog Inputs ! 1 4 4
|O# 101-107 104 104-107 104-107
Range 0to 3.3V 0to 3.3V 0to 3.3V 0to 5.0V
Number of Bits 12 12 10 10
Resolution 0.805mV .805mV 3.22mV 4.88mV
Data range when 0-32760 0-32760 0-32767 0-32767

read into aregister
Available on I/O #7,
separate analog
channel scaled to O-
10v

0 to +10V input N/A N/A N/A

When activated as single channels, analog channels 1 through 4 are assigned to I/O lines 4
through 7, respectively. When activated as differential channels, analog channels 5 and 6 are
assigned to I/0O lines 4 - 5 and 6 - 7, respectively. SilverSterling Analog Channel 1 is assigned
to 1/0 4.

Hardware

For accurate results, the analog input 1/O lines should be driven from a low impedance source
(100 ohm or less) or should be shunted with a capacitance across the input to provide a low
impedance source for the internal Analog to Digital Converter (See Figure 1). C1 is typically
0.01uF. C2 is an internal capacitor, which is the primary signal filter.
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Typical wiring of I/O lines for analog input

The internal analog to digital converter (ADC) provides 10-Bit resolution of the signal for
SllverDust and E-series devices and 12-Bit resolution for SilverSterling and X-Series devices.
This value is scaled up by a factor of 32 (8 for SilverSterling and X-series devices) and filtered
via a digital filter. Due to the averaging of multiple signals in the presence of sufficient noise,
this usually yields another 2-3 bits of dynamic range (effectively 12-13 bits; 14-15 bits for
SilverSterling and X-series). Analog signals with a range of 0 to +5 VDC will result in 4.88 mV
(SilverNugget E-series) per internal ADC count. Analog signals with a range of 0 to +3.3 VDC
will result in 3.22mV (SilverDust) per increment internal ADC count. For the SilverSterling and
X-series this is 0.805 mV/ count. Including the x32 (x8) scaling factor, this is :

(219 bits —1) * 32 = 32736 counts, 5 volts / 2215 =0 .152 millivolts/increment (after the filter)
(210 bits —1) * 32 = 32736 counts, 3.3 volts / 215 = 0.10 millivolts/increment (after the filter)
(22 bits —1) * 8 = 32760 counts, 3.3 volts / 215 = 0.10 millivolts/increment (after the filter)

(Note: without the effects of filtering and noise induced dithering, the output would change in
increments of 32 counts due to the basic 10 bit resolution of the ADC. With a proper input source
impedance, typical noise is on the order of 3 counts RMS indicating an effective resolution of better
than 12 bits.)

The inputs are taken with respect to the common voltage return ground. For high resolution readings, it
is suggested either to use differential input methods (described below) to minimize any ground shift
effects with varying loads, or to reference the input sensor to the logic ground connection, avoiding all
other ground references to prevent ground loops.

SilverLode Commands for Reading Analog Inputs

Analog Read Input (ARI): ARI does a single read of a [ IR &
selected analog input and places the value in a selected
user data register. See SilverLode Command —
Reference for details. BCN o nlog Charne #1

Diescription

Single channel ADC readings are scaled and filtered to Register Azl [10] |
produce an unsigned 15-Bit value before being stored in

a designated user data register. Single channel readings
have a data range from 0 to 32652 (approximately O to [2%°— 1]) across the analog input
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voltage range. For example, on the SilverDust; a reading of 3.3V would nominally correspond
to a register value of 32652. The slight reduction in range from the expected 32767 is due to
the 10 bit ADC as well as some rounding in the filter (The maximum value from the ADC is
1023 * 32 = 32736; Truncation due to finite resolution in the filter accounts for the remainder.)

Differential channel readings are performed by simultaneously sampling the related channels,
converting and then taking the difference (see below for details) are converted to signed 15-Bit
values with a range from —32562 to +32652 counts.

Analog Continuous Read (ACR): ACR puts the

SilverLode servo into a continuous read cycle that takgs Contiuously rsad/fiter anaog iput nla selected
an analog reading every servo cycle (120 usec.). Putting | regster NOTE: Only the last ACR s active ot

. . \ any given time.
the SilverLode servo into analog continuous read has no _ Coroel_|
effect on other operations; the servo performs the REUC] #nalog Charnel H1 Desciiption

readings in a “background routine” that is designed to Fiter ———————— | Hz [ Enable
work without affecting the controller performance. When | Regiter
continuously reading an analog input the analog value is

Accumulator [10] |

placed in the selected user data register after each reading (every 120 usec). This provides a
continuous update of the analog signal allowing for better tracking. See SilverLode Command
Reference for detalils.

NOTE: Analog continuous read can only be set up for one channel at a time. The command can
be re-issued at any time to switch to a different channel or redirect the data to a different user
data register.

ADC readings taken using the Analog Continuous Read (ACR) command are automatically
filtered with a low pass filter having a roll off frequency of 30 Hz. SilverDust units with a
software version of 36 or higher have the option of additional read channels as well as an
optional secondary filter.

Analog Channel Definitions

Analog Channel External Single or Description
I/O0 Differential
Line(s)

#1 #4 Single 10-bit resolution scaled to 15-bit value
#2 #5 Single 10-bit resolution scaled to 15-bit value
#3 #6 Single 10-bit resolution scaled to 15-bit value
#4 #7 Single 10-bit resolution scaled to 15-bit value
#5 #4 - #5 Differential 11-bit resolution scaled to 16-bit value
#6 #6 - #7 Differential 11-bit resolution scaled to 16-bit value
V+ (Main Bus Voltage) Internal N/A Raw ADC of main bus voltage
Temperature Internal N/A Raw ADC of processor temperature
V+ Scale Factor Internal N/A Main bus voltage scale factor
Processor V+ Internal N/A Raw ADC of processor voltage
Driver Temp Internal N/A Raw ADC of driver circuit temperature
Processor V+ Cal Internal N/A Processor voltage calibration factor
Velocity Internal N/A Raw Velocity measurement
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Torque Internal N/A Raw Torque measurement

Position Error Internal N/A Raw Position Error measurement

Analog Channels on X-series

Historical channel numbering was retained for “ANALOG CHANNELS 1-4”. That is Analog 1 is
on 107, Analog 2 is on 106, Analog 3 is on 105, Analog 4 is on 104. These have been kept for
back compatibility and are accessible via ACR command and via registers

[212]: ANALOG1|ANALOG?2 (I07, I06)
[213]: ANALOG3|ANALOG4 (105, 104)

New 7 channel Analog channels — 101 analog, 102 analog, etc. are available via ACX (analog
continuous extended) command and as registers:

[64032]: 101 Analog|lO2 Analog

[64033]: 103 Analog|lO4 Analog

[64034]: 105 Analog|lO6 Analog

[64035]: 107 Analog|0-10v (I07) Analog

Single Channel Inputs

The single channel analog input is the simplest way to input an analog signal. For single
channel usage, the analog signal is referenced to the servo logic ground. An input capacitor
may help minimize external noise pickup and will provide a low impedance source for the
sampling ADC built into the DSP. The low impedance is needed to minimize the voltage
variations induced when the ADC samples the input - momentarily connecting its small internal
sampling capacitor across the input.

Differential Channel Inputs

Analog “channels” #5 and #6 read the differential analog input for analog channels #1-#2 and
#3-#4 respectively. The differential channel analog input provides noise rejection of the analog
signals. In addition, the differential readings also double the resolution of the ADC reading from
10-Bit to 11-Bit if both inputs are varied differentially. The value read in by the analog inputs
digitally scale from -32562 to +32562. To achieve the full range, both inputs must be active. If
on the SilverNugget, for example, channels #1 & #2 are used in differential mode, +32562 will
be read when #1 is at +5 volts and #2 is at 0 volts, -32562 will be read when #1 is at 0 volts
and #2 is at +5 volts. The two inputs are sampled (essentially) simultaneously, so common
mode noise and ground voltage offsets may be effectively canceled.

Special Internal Analog Channels
Several internal signals are also measured via the ADC and may be selected.

V+ Main Bus Voltage: This power supply voltage (and processor voltage is no separate
processor input voltage is present) is scaled down by an internal voltage divider. The resulting
non-calibrated V+ supply ADC count may be converted to volts using the V+ Scale Factor. The
scale factor is a calibration value determined at the factory and stored to non-volatile memory.
The voltage is calculated as follows:

V(volts) = (raw ADC ) / (V+Scale Factor)
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See below for V+ Scale Factor.

Processor Temperature: This is the non-calibrated processor temperature of the SilverLode

servo. The temperature sensor is mounted to processor PCB for the SilverNugget E-series, or
to processor/driver board for the SilverDust. It measures the component temperature which is

above the ambient temperature.

SilverDust/SilverSterling: T(C") = (raw ADC — 4960) / 99
SilverNugget E-series: T(C") = (raw ADC —9011) / 147 + 3

X-series Devices: processor temperature is in register [64037] in units of 0.1C°. Reported
temperature is of the processor's internal junction temperature. The processor's maximum
temperature range is 125C. Earlier designs used a separate temperature sensor to
measure ambient temp. The reported temperature is typically 25C higher than case
temperature.

V+ Scale Factor: This is not really an analog channel; it reports a voltage calibration value for
the V+ Main Bus that is stored in the non-volatile memory (NVM).

Processor V+ (not available on all SilverLode products): This is the non-calibrated
processor voltage. It requires a calibration factor in order to get a usable result in volts.

V(volts) = (raw ADC) / (V+Scale Factor)

Driver Temp (not available on all SilverLode products): This is the non-calibrated driver
temperature of the SilverLode servo amplifier. It is measured via a thermistor bridge and
requires a calibration equation for a usable temperature result.

SilverNugget E-series: T(C") = (raw ADC -9011) / 147 + 3

Processor V+ Cal (not available on all SilverLode products): This is not really an analog
channel; it reports a voltage calibration value for the V+ Processor that is stored in the non-
volatile memory (NVM).

Velocity (SilverDust Revision 36 and higher): This data reads from the upper word of
register 7. Normally, reading the actual velocity may be somewhat noisy due to the wide
bandwidth needed by the velocity signal as used by the control loop coupled with the
incremental nature of the encoder from which it is derived. Filtering the velocity signal provides
a better view of the actual velocity of the load.

Torque (SilverDust Revision 36 and higher): This data reads from the lower word of register
9. This signal may be filtered (if selected) to remove higher frequency components present due
to the incremental nature of the encoder as well as the action of the control loop. This
produces a better estimate of the short term average torque than may be determined from a
single reading of the raw value.
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Position Error (SilverDust Revision 36 and higher): This data reads from the lower word of
register 6. The raw error signal is highly dynamic. This function allows the signal to be filtered,
thus removing rapidly changing artifacts.

Connecting +/-10 VDC to SilverLode Analog Inputs

Tthe following circuit will convert a +10
to -10 V analog input signal to the 0 to
5V or 0 to 3.3V signal level required by
SilverNugget or SilverDust
respectively.

Note: The two resistor networks have
the same schematic. The +/-10V is
read into analog channel #1 through
the network as Va. The following
equation was used to calculate the
resistor values in the table below. V+ is
the 5v reference voltage provided via
the SMI interface.

(Vi-Va)/R3 + (V+ - Va)/R1 = Va/R2

SilverLode V+

HA0VDC = R
Input () ]
o—AM

+-10%D0DC
zero reference

J_ f_jﬁnalng Channel #1

;|;,EI.EI1UF val

T
ﬂ?i
H

J_ |Analog Channel #2

;/[/EI.EHUF

Va

SilverNugget | 5V 1K

2K 2K 5.00V

(Vi=-10)
2.50V | 0.00V

SilverDust 5V 1K

667 2K 3.33V

1.67v__ | 0.00V

Although the channel #1 could be read by itself, QCI recommends reading channel #1 - #2.
Feeding the +/-10V zero reference into channel #2 compensates for differences in the
controller’s zero reference (logic ground) and the +/-10V zero reference. QCI recommends

using 1% resistors.
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Converting a 5V Signal to a 3.3V Signal

To convert a 5V signal to a 3.3V signal, use a voltage divider.

3.3V
oV V2
V1 < |
Analog
Input # 1
R1=1K S
0OMF
V2 =V1( R2 ) R2=2K ]
R1 + R2
V2 =5V ( 2K ) .
1K + 2K Figure 3 -5V to 3.3V
V2 = 3.3V

NV

Note the above voltage divider is ideal for converting the SilverMax/SilverNugget 0-5V to the
SilverDust 0-3.3V.

A similar conversion can be achieved between using just software. To go from 3.3V to 5V,
multiplying the analog value by (5V / 3.3V ). To go from 5V to 3.3V, multiply the analog value
by (3.3V/5V).

Examples: SilverNugget/SilverMax  -> SilverDust
3.3V =21,626.22 21,626.22*(5/3.3) = 32,767 = 3.3V
SilverDust -> SilverNugget/SilverMax
2.0V =19,858.79 19858.79*(3.3/5) = 13,106.8 = 2.0V
Convert 5V to 3.3V.qcp i [T —
This program uses a special CLD multiply command 1;H| e B T
to, in software, convert 5V to 3.3V. See Technical ' “Aceumulator 101" = "tnalog Channel #17
Document “QCI-TD026 Calculation Commands” for S EEM Huliply by 3375
details. Scale factor is (3.3 / 5 ) * 65536 = 43254
30LD Corwerted ADC reading(11] =
: [Accurnulator10] © 43254 1316
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Example: V+ Main Bus Voltage

The V+ main bus voltage channel is read using ARI or ACR. In the example shown, a single
read of the channel is done and placed in the accumulator (Data Register #10). A single read
of the V+ Scale Factor is also taken and placed in Data Register #11. The accumulator is
divided by Register #11 to achieve the calibrated voltage. This is stored in Data Register #11
for future use.

:E:;E:i Label | Command
1-BEM This Program reads the curent ¥+ power supply woltage corverts itto a
- - - : uzable value and stores it in Ueer Data Register #11
Vo Itag e Calibration Eq uation 2:REM Fead in the "raw' W+ valtage value into the accumulator
TAR Analog Read Input:
RV = Raw V+ Main Bus Voltage ; “Accumolatar[10]" = "+ [Main Buzs Yaltage]”
CF = V+ Scale Factor 4BEM Read the W+ zzaling factor form Mon-Yolatile memaon and stare it in Uger
: [rata Register #11
_ _ Analog Read Input:
V+ Buss VOItage (VdC) =RV/CF s "Use11]" ="+ Scale Factor”
E:REM Diivide the YW+ raw value by the scaling factor to give a reading in "olks"
FCLC “Accumulator10]" = “Accurmulator[10]" A U ze11]"
2:REM Wiite the calibrated volkage value to Data Register #11
9:.CLC "Uze11]" = "Accumulatar[10]"

Readina & Calibratina Main Bus voltaage
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Example: ACR Velocity.qcp

The Velocity channel can be read using ARI or ACR. Using ARI to read Velocity is the same as
reading the lower half of register 7. Using ACR allows the typically noisy velocity signal to be
filtered. In the example shown, an ACR is used to read Velocity into User[25] through a 50 Hz
low pass filter.

Lines 5 through 7 are some simple moves to allow us to Eine# Label
. per
analyze the low pass filter effect. rEn Measus the Velogily duing 2
: move,
Apply ACH toVYelocity with & low
>REM pazs filker at a frequency of 50
g Hz. Thiz outputs to a selected
register
Analog Continuous Read:
FACKH "Uzer[28]" = Welocity
A0 Hz Filter
. Warious Movements to display
4REM different velocitizs
ke 1000 counts (2
BMRT ramp time=99.96 m5Sec
total time=1000.08 mSec
ke -2000 counts (2
E:MRT ramp time=99.96 mSec
total time=1000.08 mSec
bioeve 3000 counts (2
TMRT ramp time=99.96 mSec
total time=1000.08 mSec

Command

Charting register 25 verses the unfiltered Velocity is a good way to understand the effects of
the filter.

To access the charting

program: B} QuickControl - [Q:\Suppori\nfo DB\DeviQCI-AN Application Notes\QCI-ANO23_AnaloglnpuistAC... [ |[E][%]
File Edit Yiew Nl Tools Setup  ‘Window  Help
Add Line
PrOgramS-> Insert Line
Edit Line
Proaram Info D2
Download and Chart i Lng Detalls rmard F z
. i L, i i 16:Dev #1 Dev #2
Fragiam Line—| Delete Line asure the Yelocity during a
(See flg u re) - Add [Critka) Disable Line ve. . HOT NOT
Enable Line ply ACR to Yelocity with 2 low ENA= ENA=
Inzert [Chtl] =2 filter at a frequency of 50 Dev #3 ﬂ Dev 4 BLED
. . —— . Thiz outputs to a selected
This will download the e A = - B
cu rrent roaram and b r| n Download | Dt Ee ete Pr[o)gza;n alog Continuous Pead Diev #5 BLED ||Dey #5 BLED
1 ragram Diekails 2er[25]" = Velociy ——
h p . g h d . I g Scaling [ Scaling Hz Filter Dev H1 counts
-~ 1o i i rious Movements to display
u p t e Strl p C art Ia Og Test Line ﬂ E:g:z::: :I:nies erent velocities 140 Iilililililili
box. o e, et @ o, TS 8 8 8  [5

. p time=99.96 mSec
Prograrn List B e e 4] tirme=1 000,08 mGec II II II II II 14 II II
Frogram Name Mttt ve -2000 counts @ Scan Network | [Nt Paling
Erase Application in Device =999 s ec

palnes : al time=1000.08 mSec Sl Loy
Toagle Breakpoink Fa we 3000 courts @ 01 Comm Port Setup:
Clear all Breakpoints Shift-F2 p time=39.95 m5ec 02 SBit ASCH Pratocol

Single Step F11 al time=1000.08 mSec 03 57600 Baud Rate

Real-Time Trace Shift-F11 ;,, Bitz, Mo Parity

Jurnp To Line

Device To Prog

Download the current program and open the chart, <0
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Figure 6 - Strip Chart Dialog Box

() 0 O 0 Ppo

File Edit Wiew Programs Tools Setup

‘window  Help

| 82| @

D[ (@l G &%
Program Info Toolba ngf Labe
. P y Fragram Line 1:REM
Click ‘Select Channels’ and | 4ddCrta) | EdkCri)
select Velocity and User 25. P'””'”C”"'” Debte Entol] | | 2rem
ragrams
) Download | Download/Restart IACA
CI'Ck ‘Run and Chart’ Scaling Download/Run
Test Line | Fun w/o annload| 4REM
. Debug r
The program will execute and Program Lit EMRT
H H rogram Mame -
upon completion, the strip e :|| ST
chart data will display. Do To Frogen
7MAT
Fiestait |

Command

Meazure the Welocity during a
move,

Apply ACR to Yelocity with a low
pass filter at a frequency af 50
Hz. Thiz outputs to a selected
Tegizter

Analog Continuous Read:
"Usel25]" = Velocity

500 Hz Filter

Warous Mavements to display
different velociies

Move 1000 counts @

ramp time=99.96 mSec

total time=1000.08 m5ec
Move -2000 counts (2

ramp time=99.96 mSec

total tme=1000.08 m5ec
Maove 3000 counts @

ramp time=99.96 mSec

total Hme=1000.08 m5ec

p &
Device n
D2-G NOT
}AZBHS s ENA=
16:Dev #1 Devw #2 BLED

N
ENA=-

Dev #5 BLED

110 J [ [ T [

N
" i v 12 1 [ i [
Scan Netwark W

Statuz Lag

NOT NOT

ENa= ENA=

Dew #3 BLED ||Dey 4 BLED
0T NOT
ENA=

Dev H#5 BLED

Dev 1 counts

07 Comm Port Setup:
02 8-Bit A5CH Protocol
02 7600 Baud Rate

e

Notice how the 50Hz filter

smoothes out the raw velocity. ==

3937

Sample(ms) [3000

Select Channels | Fun and Chart |

3208

2479

1730

. “elocity -

1021

292

-437

Welocity, Reg 25

-1166

cps

-1895
2624

-3333

Timelms)

0 200 400 &00 G800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000

| E

cpe
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Example: ACR Torque.qcp
The Torque channel can be read using ARI or ACR. In the example shown, an ACR is used to
read Torque into User[25] through a 50 Hz low pass filter.

ACR Torque.qcp

Download and Chart

Linef
Oper

1:REM

2REM

FACR

4:REM

BMRAT

E:MRAT

TMAT

Label

Command

keazure the Velocity duning a
move,

Apply ACH to Torgue with a low
pazs filker at a frequency of B0
Hz. Thiz outputs to a zelected
reqizter

Analog Continuous Read:
"Uzer[25]" = Tarque

R0 Hz Filter

Warious Movements to dizplay
different torques

b avwe 100000 counts (&

ramp time=99.96 m5ec

total time=1000.08 mSec
Move -200000 counts (&
ramp time=99.96 mSec

total time=1000.08 m5ec

M ove 300000 counts (5

ramp time=99.96 mSec

total time=1000.08 mSec

This program configures User[25] to store
the torque data. This data runs through a

50Hz low pass filter. Without the filter, the

raw torgue data contains more high

frequency components associated with the

operation of the control system. The
filtered data may be seen in the chart.

QuickSilver Controls, Inc.

c - 5]
0|38 B %6 22 @ Devic
r
b bhef Label | Command pzice  evm i
per 23H3 TP EH&
Program Ling 1:REM moeszura the Yelocity duing a NE:Dev #1 — Dev #2 :L;:-]
Add [Crtk2) | _Edit (CnitE) Apply ACR to Tarque with a low EHA= EHA=
Ingert (Cnt-] | Delete (ChtkD] SREM pass filter at a frequency of 50 Drev #3 BLED ||pey 14 BLED
- Hz. This autputs to a selected oT NOT
Programs reqister - ENg=
Download | Download/Restart 4CR 'ﬁﬂgleullgzg]?,ﬂi"}uuo[gafead: Dev 45 _BLED |ipev #6 BLED
_ Scaling | Downioad/Run 51 Hz Filter Dev 41 |[d00003 counis
' Wariouz Movements to display
TestLine | Fun w/o Download HRLE different lorques 1/0 Iilililililili
Debug r SO Maove _1 DDDSDSDScBnurgs @ 100+ Iililililililili
! ramp himes=" mSec
fiiog Al total ime=1000.08 mSec o
Program Mame [0] - . Move _-2UUggUSgougts @ Stop Poling ’W
Y e
POz vordeed ot i 100008 i ec Status Lag
: Move 300000 I 1616 IGE
Dt Vo e FMAT fomp ima=5E 56, urle @ 1715 Motor=C] Hrade 204
_ FRestat | total time=1000.08 mSec 13 Frogram File ACR Velosity 3cp

File Edit Wiew Setup

B

= u c}{; é @ ‘ Sample[ms]‘dUUU Select Channels ” Run and Chart I
[ Torgue - %
35
28
21
14
&
o
g 7 s
5 0
E W UserizE) - %
= 7
14
=21
-28
-35

0 250 500 7&0 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000

Time{ms)
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Example: ACR Pos Error.qcp
The Position Error channel can be read using ARI or ACR. The ACR provides the option of
using a filter to remove high frequency components associated with the use of an incremental
encoder. In the example shown, a continuous read of the channel is used, with the filtered
output placed in User[25].

ACR Position Error.gpc

Download and Chart

Linet
Oper

1:REM

ZREM

2ALCR

4:REM

BMRAT

BMAT

TMRAT

Label

Command

keazure the Welocity during a
MoYE,

Apply ACR to Pozition Errar with
a low paszsz filker at a frequency
af 1800 Hz. Thiz outputs ta a
zelected register

Analog Confinuous A ead:
"Uzer[25]" = Position Ermror
1502 Hz Filter

YWarious Moverments to dizplay
different error

ke 100000 counts (5
ramp time=939.98 mSec
total time=1000.08 mSec
kv 200000 cournts (5
ramp time=99.96 mSec
tatal time=1000.028 mSec
b ave 300000 counts (5
ramp time=99.96 mSec
tatal irme=1000.08 mSec

89;

D|&|2|a|f| G 4|%6 s/ 6

Debug [
Prograrn List

Device Ta Program

File Edit Wiew Setup

=Z(H| # | S

48

Program Line
Add [CrthA) Edit [Crtl-E]
Insert [CrtH] | Delete [Crtl-D)
Programs

Download | Download/Restart
Scaling Dawnload/Run
Test Line | Run w/o Download

Program Name (0] -
30 of 1023 words used

Restart

Linet
Oper

T:REM

ZREM

3ACR

4REM

EMRT

E:MRT

TMRT

Label | Command

Measure the Welocity during a

move

Apply ACR to Pozition Ermor with
alow pass filter al a frequency

of 500 Hz. This outputs to a
selected register

Analog Continuows Read:

"Jser28]" = Position Errar

1502 Hz Filter

Warious Mavements ta display

different eror 10 Iilililililili
Move 100000 counts @ 10 i iz i i i [
ramp time=33,96 mSec i

total time=1000.08 mSec lililililililili
Miove -200000 courts @ Stop Paling Palling

ramp time=39.95 mSec

tolal lme=1000.08 mec Status Log

tove 300000 counts &
ramp time=33.96 m3ec
total time=1000.08 mSec

w 200003 cournts

1716 Motor=0C| |-Grade 23H-3 &

Sample(ms) 4000

Select Channels Il Run and Chart |
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