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RAPID CONTROLS

Product Specification for SAB-P-D2

The SAB-P-D2 Parallel Interface module measuresnet@gtrictive transducer position, scales
and offsets this position and presents the vale2sbit Binary or BCD format parallel output. T2
outputs are open collector sinking outputs (optigriEl'L). The board can function with Start-Stopyl&e
Width Modulated (PWM) or SSI output sensors. Thardaontinually measures the transducer position
and updates the latched outputs. A setup mode sibetting of recirculations, transducer lengthpatit
format, etc via the RS232/RS485 port. An optiomallag output provides position or velocity inforimat
in an analog form. Transducer position informai®also made available to the host via the RS23288S
interface using Modbus ASCII protocol.

Features

» 24 bit Magnetostrictive transducer position, 0.0@% (0.00019685 in) resolution in Start/Stop mode
» Provides interrogation but can work with asynchim@nternally interrogated) PWM sensors

» Fast operation, outputs can be updated as ofteAQGtimes per second

» Dip-switch selectable use with Start/Stop, PulsdttWor SSI transducers.

* Twos Complement binary, sign-magnitude binary, B&[5ray-code output format

» Setup of scale, direction, offset, recirculationd autput type is done via a simple serial menu.
» Data ready output active during strobe of new data

» Sensor is electrically isolated from the host catinas

* RS232 or RS485 multi-drop communications at 960200, 38400 or 57600 baud

* Analog Option provides 16 bit D/A converter for fims or velocity output

e Single +12 to +28 VDC power input

» Status LEDs indicate sensor and host state

»  Supports subset of Modbus ASCII

»  Watch dog timer for reset upon software failure

 EEPROM for nonvolatile storage of setup parameters.
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Specifications
» 24 bit Magnetostrictive transducer measurement
* Sensor is electrically isolated from host commuinices
«  PWM, Start/Stop or SSI are Dip Switch Selectable
» Provides differential interrogation but can workhwfinternally or host interrogated) PWM sensors
e 26 open collector position and status outputs. B3 and 500 ma. Pull-ups installed.
* 34 Pin IDC header for status and 24 bit binary/Baiput.
« Data ready output goes low for 60 microsecondsdicate busy during update of the output. Data is
actually latched 35 microseconds after Data Vatidsglow and 25 microseconds before it returns high.
e Basic measurement resolution of 0.005 mm (0.0004.98&h) with one recirculation Start/Stop
» Update rate: 125 to 5000 updates per second.
* 28 MHz 89C450 Processor with 64K Flash and 1K Ié%aM and Watchdog Timer.
* Power: +12V to +28 VDC at < 400 ma.
« DIN Rail Mount occupies 1.5 inches of rail space.
* Analog Output Option:
e Output represents Forced value, Position or Vefocit
e Output ranges: +/- 10V, +/- 5V, +/- 2.5V, 0 - +3¥d 0- +10V).
* 16 bit DAC resolution
» Polarity and Scale are setup options.

M echanical Specifications
45 mm (1.77 in) wide by 137.5 mm (5.41 in) deep &h8 mm (4.65 in) high

Ordering:

Model Number SAB-P-D2-xxx-y

Where xxx = digital output type
xxx = omit or SNK for current sinking output ders
xxx = TTL for Bipolar TTL output drivers
y = omit or N for no analog output
y = A for analog retransmission output

MK 292 Replacement
The SAB-P-D2 Parallel Interface module can be dgedplace the MK292 module in most applications..
Please contact Rapid Controls for assistance amifigthe SAB-P-D2 for this.

Rapid Controlsinc.
Box 8390= Rapid City, SD= 57709
Phone: 605-348-7688Fax: 605-341-5496
http://www.rapidcontrols.con® email:info@rapidcontrols.com




SAB-P 2 9/12/2011

Contents
L= oY= 010 - Lo [ U 4
Baseboard Dip SWILCH ... e et a e e e e e e s anne 4.

2 FTST =T oL Tz U o B TH 0 ] o 1= RSP 5
BaSED0ArA CONNECLOIS: ......ciiitiiieeiitieeeeime ettt e ettt e ettt ekt e e s e ee e e st et e e e bbe bt e e e annbbe e e e e annbeeee s 6
Connector JP1 (DBIF Serial CONNECION) .....uuueeieeiiiieiiieiiiiiiiiiiais s es e e e e e eesaeeaaeesaeeeseraessrnnennnn 6
Connector JP2 (TranSAUCET CONNECIOT) ... .cciiiiiieeiieiiieiiitiiitr e as e s e e e e eeeteeaeaeeeaeeeeereessrrnrnn e 6
Connector JP3 (INput POWET @Nd SLALUS) ....ceeeeeeeiiieieieeeeer ittt e e e e e e e e e s s e e e eeeeees s snnneaeaeeeees 6
Open Collector (Sinking) Parallel Output Daughteatl ...ttt e 7

Daughter DOArd JUMPELS ... ....eiiiiiie ettt e e e e e s e s st ee e e e e e ea s s st e areeaaeeeees e snnnneeneanees
JP6 Optional Analog output connector
JP4 Parallel output connector (34 pin IDC) for BIGKOULPULS .......evvvivviriiiiiiiie e s e e e e e e aeaae s 8

RESISION PACKS Z1, Z2, Z3.....cooiiiiiieti ettt ettt e ettt e e ber e e e e skt e e e e st e e e e et bereeeeannbeeee s 9

Daughter DOArd JUMPELS ... ....eiiiiiie ettt e e e e e s e s st ee e e e e e ae s st areeaeeeeees s s nnsnnnnsnenees 9
JP6 Optional ANalog OULPUL CONMMECTON .......ceecceee e it ie e e e e e e e e e e s sseenerrreee e e e e s ansnnenae e eeeaeaeaeeas 10
JP4 Parallel output connector (34 pin IDC) for TAWEPULS ......ovvvvvvvririiiiiie e e e e e 11
Resistor Packs 71, 72, Z3
L@ =7 - 11T o 1 PSP
Y= (0] o1 o o = TSRS
IMIN IMIENU TEEIMS ...ttt ettt et e e e e e e e e s e e e ans et e e e e e aeaeeaeeaaanbbabebeeeeaaaaaesaaaanns

R RESOIULION ...ttt s ettt e e s ettt e e et e e sa b e e e e s b b e e e e e nebe e e e e anrereeeaa
P- PWM Recirculations (PWM SENSOIS ONIY) .. ooreerieiiiiiiiiiiiiisieeseeseeaesaesseeessesssessssssnnsennnnnn 13
[T ] = To [T o | TP P TP PPPPPPPPPRPTN 31

M- MEaSUred STTOKE RANGE .....uuuiiriiieeee et eieiie e ettt ete e aeee e e s e s sttt eeeraeaeessassntsraneeeeaeeeeesesananns 14
D R B ] £=Tox o] o OO PP PP P PP TPPPPPP N 41
R @ 10 11 0T o = | USSP

S- EEPROM Save
L- EEPROM Restore

e = (o3 (0] A =) = L] OSSP PPTPPPRRY

V- View Sensor Data

AN = [ To T 1Y =3 T PRSI

(@ @ V1| OO OO TP
The Analog Output Menu (Only present when the Ag&ption is installed) ................cccvvveeeeeenn. 15

H- Analog Hardware OULPUL RANGE........... cewmmmmeeeeeesieeeeiaeerereeeeeessssssssssssnneeeeeesssssssnssssesnrereees 15

S- ANAIOY OULPUL SOUICE .. .uuiiiii e et ceeeeeeit s ae e e e e e e e e e et e e e e e e e e ae e e aaastas b s r e e e s e e eeaaeaaeeeeees 15
The VeloCity ANAIOY MENU ........ccviieiiieetimmmmmessa s as e s eeeaaeeaaeeeeeeeeesassess essaasssssasnaaassaaesaesaesseeseeeesnnes 15

V- ANalog VElOCity FUIl SCAIE...........uuuiiimcre e e e e e e e s e s e rreaeeeeeeeeen e aas 15

T- Analog VelOCity TIME-DASE ......uuiiiiiiiiieceee et e e e e e e e s ee e e e e e e e e an e nneneeaeees 16
The POSItioN ANAIOG MENU ......cvviiiiiiiiittceeeeei e e e e e e e e e e e et e et eeae e s e aaaaes e an e s e e eaaeaaeaeeaeeeeesnnes 17

D- Analog Direction

Y F=1 (o To [ = 1Yo B o - o SRR 17

2R Y o= 1o Yol o 1] 1o 4 ] 7= U PSSR 17

(O AN =1 (oo [ 15 O PURPPPR 17

Rapid Controlsinc.
Box 8390= Rapid City, SD= 57709
Phone: 605-348-7688Fax: 605-341-5496
http://www.rapidcontrols.con® email:info@rapidcontrols.com




SAB-P 3 9/12/2011

The FOrced ANAIOG IMEBNU ....uuueiiiiiiiis s s r e s e e e e e e e e e e e e e e et et e ar e s e aaaaas e s aa s s eeeaeeaaeaeaaeeeeesenes 17
F- Forced Analog OULPUL PEICENT.........ii ceceeeeiiiieeeeeeee st e e e s s e e e e e e e e e e s s s nnneeeee e 17
SetUP CONSIAEIALIONS ... ..cciiiiiiieieiee e ceeeeee et e e e e e e e ee et e et et eeteeereeseaebee st s s s eesaeeaaaaaaeeeaees 18
RS485 Communications and Turn Around DEIAY ...ceeeeeeiiiiiiiiiiieiiiiiiiicis e ae e eeaa e e e eeaeans 19
HOSE COMIMUNICALIONS ...t ie ittt ettt e bt esb e e e s st e e e e bbb e e e e anab b e e e e ennnee 19
SAB-P-D2 ConnectionsMinimum CONNECLIONS ...ttt it aee e et ee e e e e e seeebee e eeeas 20
MINIMUM CONNECLIONS. ...ttt ettt et e e e e e e e e s et b b bee et et eeeaeeaaaasbabese et eeaaaaeeee e s nnnbbsseaeeas 21
TTL CONMNECLIONS .....etieee ittt e e sttt h et e e ekttt e e kst ee e s ne e e e s et e e e e e e abbb e e e e e snnbe e e e e aneeneeaas 22
Daughter Board Jumper and Connector Map (SINKING)........uvuiiieeeeriiiiiiiiieieee e e es e 23
Daughter Board Jumper and ConNEeCtor Map (TTL). cove e eeeeeeiieiiieiieiiieiiiiiiinssss s sres e e s e e e e aeeaaaeeees 24
Base Board Connector and JUMPET MAP ......ceeecccceeeeeeeiieinenereearereeeeeesesasssnnnnnneeeeeesssssnsnssssmmseeeees 25

Mechanical information

Rapid Controlsinc.
Box 8390= Rapid City, SD= 57709
Phone: 605-348-7688Fax: 605-341-5496
http://www.rapidcontrols.con® email:info@rapidcontrols.com




SAB-P 4 9/12/2011

The SAB-P-D2 is comprised of a base board with @ssor, serial communications and the sensor
interface. A daughter board is installed with tlagghlel output drivers and the optional analog atitp

Base board

Baseboard Dip Switch

Dip Switch S1 controls elementary setup for thdBSA Further setup items are available in the
serial menu.

Dip Switch S1- S3 select the Node ID for Modbus ASTbmmunications

Sl 2 3 Node ID

On Off On
Off | On On
On On On

off |Off Off 0
On off Off 1
Off | On off 2
On | On off 3
off |Off On 4
5
6
7

Dip Switch S4- S5 select the Baud Rate for ser@h@unications

A S9) Baud
rate

off | Off 960C
On Off 19200
Off | On 38400
On Oon 5760(

Dip Switch S6 selects the SSI Clock Speed (Whenss&dlected)

% SS Clk
Speed

Off | 173 KHz

On 86.5 KHz

Dip Switch S7- S8 select the Transducer Type

S7 3 Transducer
Type

Off | Off Start Stop
On | Off PWM

Off | On  SSI 24 Bi

On | On SSI 25 Bit
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Baseboard LED indicators:
There are three LEDs on the front panel of the $AB2 labeled ‘PROC’, ‘MODB’ and ‘XDCR’

The red LED labeled ‘Proc’ blinks to indicate tifa¢ board is active and running. The rate of tivkbé
controlled by the update rate of the sensor. THeLED is on steady and does not blink while in sk&up
mode.

The green LED labeled ‘MODB’ toggles between lidatark each time a valid Modbus message is
received.

The green LED labeled ‘XDCR'’ indicates the statfithe transducer. A steady lit LED indicates a good
transducer. This light should be on solid withdigkering.

Baseboard Jumpers:

X1: Jumper X1 should be removed unless instruaydabe factory to re-program the micro-
controller.

X2: Jumper X2 selects the serial communicationsive interface.
X2 1-2 RS485.
X2 2-3 RS232

X3: Jumper X3 connects RS485 line termination
X3, 1-2 and 3-4 should be installed on the lasick on an RS485 network. These
jumpers should be removed for all but the last devi
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Baseboard Connectors:

Connector JP1 (DB9F serial connector)

JP1-1
JP1-2
JP1-3
JP1-4
JP1-5
JP1-6
JP1-7
JP1-8
JP1-9

RS485-

RS232 Receive from the Host.

RS232 Transmit to the Host.

RS232 DTR In (Unused except when reprogramthie microconroller)
Logic ground

N/C

N/C

N/C

RS485+

Connector JP2 (Transducer Connector)

JP2-1
JP2-2
JP2-3
JP2-4
JP2-5

Transducer Ground (Electrically Isolatedrfthe power supply ground)
Interrogate + to the transducer (Clk+ fob) SS

Interrogate - to the transducer (Clk- foh SS

Gate + from the transducer (Data+ for SSI)

Gate - from the transducer (Data- for SSI)

Note: If it is desired to power the board from thensducer power supply jumper wires must be ilestal
external to the board connecting JP2-1 to JP3-8)&3d 7 to the sensor power supply.

Connector JP3 (Input power and status)

JP3-1:
JP3-2:
JP3:3:
JP3:4:
JP3-5:
JP3-6:
JP3-7:
JP3-8:

N/C reserved

N/C reserved

N/C reserved

N/C reserved

Status relay contact 1 (Dry Relay contatged when transducer is good
Status relay contact 2 (Dry Relay contatged when transducer is good
24V (+12 to 25 VDC power input to the bgard

24V COM (Power common)

Rapid Controlsinc.
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Open Collector (Sinking) Parallel Output Daughter board

LEDs
The Hold LED Indicates the state of the Data Hofult. If this LED is lit the data will not be
updated on the outputs. The D8 LED must not biedithe outputs to be updated.

The TriState LED Indicates the state of the Oufndble input. If this LED is not lit the outputs
are tri-stated and will not pull low. The D3 LED stube lit for the outputs to actively driven.

Daughter board jumpers
X5: Data Hold Input polarity
X5 1-2 for a low Data Hold signal
X5 2-3 for a high Data Hold signal.

X6: Bypass Data Hold polarity diode
X6 Installed bypasses the Data Hold input polatigde. Typically used whena TTL
output is driving the data hold input and 5V is lgggpto VIN.
X6 Removed places a diode in series with the Blatd input.

X7: Output Enable polarity
X7 1-2 for a High Output Enable signal
X7 2-3 for a Low Output Enable signal.

X8: Bypass Output Enable polarity diode
X8 Installed bypasses the Output Enable input figldiode. Typically used when a TTL
output is driving the Output Enable input and 5\&jplied to VIN.
X8 Removed places a diode in series with the @uEmable input.

X9: External Start polarity
X9 1-2 for a High External Start signal
X9 2-3 for a Low External Start signal.

X10: Bypass External Start polarity diode
X10 Installed bypasses the External Start inpunityldiode. Typically used when a
TTL output is driving the External Start input abM is applied to VIN.
X10 Removed places a diode in series with thefds Start input.

JP6 Optional Analog output connector
JP6-1 Analog output
JP6-2 Analog common
JP6-3 N/C

Rapid Controlsinc.
Box 8390= Rapid City, SD= 57709
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JP4 Parallel output connector (34 pin IDC) for sinking outputs

JP4 - 1:
JP4 - 2:
JP4 - 3:
JP4 - 4:
JP4 - 5:
JP4 - 6:
JP4 - 7:
JP4 - 8: 27
JP4 -9: 28
JP4 -10:2"9
JP4 - 11:2"10
JP4 -12:271
JP4 - 13:2712
JP4 - 14:2713
JP4 - 15:2"14
JP4 - 16:2715
JP4 -17:2"16
JP4 - 18:2717
JP4 -19:2718
JP4 - 20:2719
JP4 - 21:2720
JP4 - 22:2721
JP4 - 23:2722
JP4 - 24:2723
JP4 - 25

270
271
22
23
2M4
275
26

JP4 - 26

JP4 - 27
JP4 - 28
JP4 - 29
JP4 - 30
JP4 - 31

JP4 - 32
JP4-33
JP4-34

Kickback Protection
Snubbers are frequently used in electrical systeithsan inductive load, such as relays or coilse Th
sudden interruption of current flow often leadsitsharp rise in voltage across the device. Thigdiise in
voltage is a transient and can damage and leaddltioef of the controlling device. A spark may be
generated, which can cause electromagnetic ingergerin other circuits. The snubber prevents this
undesired voltage by conducting transient curremtied the device. Diodes are often used for thibsar
effect in DC circuits.

BCD digit 1 (least significant)

BCD digit 2

BCD digit 3

BCD digit 4

BCD Digit 5

BCD Digit 6

Polarity or Sign Bit in Sign/Maguie binary mode (High indicates negative)

Data Ready Output (Latch Pulse). Wherolatputs are changing. Low for
approximately 60 usec. Data Changes after 30 Udecrising edge can be used
to strobe data to the host.

Error output. When low indicates losteeflback or that the update time is too
short for the number of recirculations. When highenrors are present.

Data hold input (Latch Inhibit). When Hlighibits data from updating.

Tri-State Input. When high the outpugstd-stated.

DC Common

Reserved for future use.

Kickback Protect Power supply. For indigctoads this point terminates the
reverse voltage diodes present on the 5801 outpugird. For sinking
applications connect to the positive load powepsuplhis may be left
unconnected for non-inductive loads. See belowrfore information.

Vin ( 5-24 VDC) System voltage used td pplthe outputs.

Kickback protect supply (see 31)

Vin ( 5-24 VDC) System voltage used td pplthe outputs.
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The diode snubbers are often wired directly actiossnductive load but the SAB-P module provides a
built in snubber diode for each output pin. Thesemesent in the 5801 drivers used. The anodeeskt
diodes must be connected to the positive powerlgtibat is powering the inductive device. The SAB-P
provides two pins for this function JP4-31 and JB34-

It is only necessary to connect pin JP4-31 and?dr33 when and inductive load such as a relayirgbe
driven by the SAB-P and the load does not haverdmilt snubber diode.

Resistor PacksZ1, 72, Z3

Resistor packs Z1, Z2 and Z3 are installed to ghalloutputs up to the system voltage brought to
the board on JP4. The default value of these pdlisi 3.3K, which works well for most applicatioffsthe
outputs of a SAB-P-D2-SNK are going to be used Witolt TTL inputs, then these resistor packs can b
changed to increase the speed. A value of 390 @o#ihs will optimize the rise time of the outpighen
driving optically isolated inputs these resistockmcan usually be removed to decrease power
consumption.

TTL Parallel Output Daughter board

LEDs
The Hold LED Indicates the state of the Data Hofult. If this led is lit the data will not be
updated on the outputs. The D8 LED must not bedithe outputs to be updated.

The TriState LED Indicates the state of the Oufndble input. If this led is not lit the outpute a
tri-stated and will not pull low. The D3 LED muse bt for the outputs to actively driven.

Daughter board jumpers
X5: Data Hold Input polarity
X5 1-2 for a low Data Hold signal
X5 2-3 for a high Data Hold signal.

X6: Bypass Data Hold polarity diode
X6 Installed bypasses the Data Hold input polatibde. Typically used whena TTL
output is driving the data hold input and 5V is lgggpto VIN.
X6 Removed places a diode in series with the Blatfd input.

X7: Output Enable polarity
X7 1-2 for a High Output Enable signal
X7 2-3 for a Low Output Enable signal.

X8: Bypass Output Enable polarity diode
X8 Installed bypasses the Output Enable input figldiode. Typically used when a TTL
output is driving the Output Enable input and 5\&jplied to VIN.
X8 Removed places a diode in series with the @uEmable input.

X9: External Start polarity
X9 1-2 for a High External Start signal
X9 2-3 for a Low External Start signal.

X10: Bypass External Start polarity diode
X10 Installed bypasses the External Start inpunityldiode. Typically used when a
TTL output is driving the External Start input aM is applied to VIN.
X10 Removed places a diode in series with theral Start input.

Rapid Controlsinc.
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JP6 Optional Analog output connector
JP5-1 Analog output
JP5-2 Analog common
JP5-3 N/C
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JP4 Parallel output connector (34 pin IDC) for TTL outputs

JP4-1: 2”0
JP4 -2: 21
JP4 - 3: 22
JP4 - 4: 273
JP4-5: 2™
JP4 -6: 275
JP4 -7: 26
JP4 - 8: 27
JP4 -9: 2"8
JP4 -10:2"9
JP4 - 11:2"10
JP4 -12:271
JP4 -13:2712
JP4 - 14:2713
JP4 - 15:2"14
JP4 -16:2715
JP4 -17:2"16
JP4 - 18:2717
JP4 -19:2718
JP4 - 20:2719
JP4 - 21:2720
JP4 - 22:2721
JP4 - 23:2722
JP4 - 24:2723
JP4 - 25

JP4 - 26

JP4 - 27
JP4 - 28
JP4 - 29
JP4 - 30
JP4 - 31
JP4 - 32
JP4 - 33
JP4 - 34

BCD digit 1 (least significant)

BCD digit 2

BCD digit 3

BCD digit 4

BCD Digit 5

BCD Digit 6

Polarity bit in the Sign/Magnitudede (high indicates negative)

Data Ready Output (Latch Pulse). Wherolatputs are changing. Low for
approximately 60 usec. Data Changes after 30 Udecrising edge can be used
to strobe data to the host.

Error output. When low indicates losteeflback or that the update time is too
short for the number of recirculations. When highenrors are present.

Data hold input (Latch Inhibit). When Hlighibits data from updating.

Tri-State Input. When high the outpugstd-stated.

DC Common

Reserved for future use.

N/C

Vin 5V out.

N/C

Vin 5V out

Resistor PacksZ1, 72, Z3

Not installed.
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Operation

At power on, the board immediately retrieves thsealues from the Dip-Switch and EEPROM
memory and begins normal operation. Normal opanat@msists of interrogating the transducer eaclatgpd
time and outputting the scaled and offset valuthéoparallel and optional analog outputs along wittius
information. The board also allows host commundaaiat any time.

Setup Mode
The SAB-P-D2 module ships from the factory withaléf values installed. The default setup is a®bed:

Units = inches

Gradient = 9.0 usec per inch

Resolution = .001 inch

Measured Stroke Length = 100 inches

Update Time = 2.0 milliseconds

Direction = Increases

Offset Value = 0

Output Format = Binary

Output Type = True

Optional Analog = Forced to 0 volts (Note that FagaOutput is an option.)

Setup is accomplished with a terminal or computemected to the serial communication interface
via the 9 pin DSUB connector. To enter the ‘Setupd®! type 3 ESCAPE characters within 2 seconds at
the dip-switch selected baud rate. The board wkthawledge with the setup menu. The board is thehe
‘Setup Mode’ and the red LED will be on steady.upevalues are stored in a nonvolatie EEPROM
memory device on the board. Exiting the main setepu returns the board to the operation mode.

The Main Setup Menu:

Rapid Controls SAB-P SSI to Parallel converter Jan 26 2007
SSI O ock Speed 173 KHz

U- Units: inches

- Resolution: 0.001000 inches

- Update Time: 2.0 nsec Forced

- Gadient: 9.0000000

- Scal e: 1.00000000

- Offset: 0.000000

- Measured Stroke Range: 101. 000000
- Direction: Decreases

CQut put Type: True

- Qutput Format: Binary

- Zero at current position

- Save to EEPROM

- Restore from EEPROM

- Factory Defaults

- View sensor position

- Quit Menu

O<TrONmEB<TOZ00OO-xT

Sel ect [ URTGCOVDYBZSLEFVAQ
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The Main Setup menu allows changing all parametgcept the optional analog output settings.
Select the desired menu item by pressing the apptefkey as listed. You will be prompted for tiut
data. The input takes effect immediately but wit be saved to the EEPROM until the save key isgae.
You may retrieve the stored setup values at ang tindefault to Factory settings.

Main Menu Items

U- Units
Inches or millimeters
This value cycles between inch and mm each timepyess the key.

R- Resolution

Enter the measured resolution of the sensor iseherted units.

In the case of an SSI sensor this value is preméted at the factory and can be read from the
model number.

In the case of an Start/Stop or PWM sensor thihiés'desired’ measurement resolution. When
using a scale of 1.0 this will be the value or weigf the least significant bit of the output bipnavord. For
PWM or Start/Stop sensors this value must be greéhts or equal to the basic resolution of .005 mm
(0.00019685039 inches).

The resolution is also used for part of the anaotput calculation. For accurate analog output
with an SSI transducer, the resolution must béostite resolution marked on the side of the tracsdu

H- SSI Sensor Output Coding
SSI sensors with binary output coding and SSI ssnaith Gray coding are supported by the
SAB-P-D2. Select ‘Binary’ for binary output sensaslect ‘Graycode’ for Gray Code output sensors.

P- PWM Recirculations (PWM sensorsonly)
A PWM sensor can be recirculated, or measured pheitimes in quick succession, to increase the
effective resolution. The sensor must be programatdke factory to support recirculation internafet
the number of internal recirculations the sensaisiag (1-8). This setting has no effect for sengpes
other than PWM.

T- Update Time

This menu item allows adjustment of the sensor tgtime. The sensor update time must be long
enough to accommodate the length of the transduddch requires approximately 9 microseconds per
inch. If it is a PWM sensor it requires 9 microseds per inch per recirculation. Use the +/- keyadjust
this value by 200 microsecond intervals. Or you miégrnatively select the ‘A’ key to have the uptime
calculated automatically. You will be prompted fbe stroke length of the transducer.
For a Start/Stop transducer with a stroke of 48és the minimum allowable update time will be*(48
+4)) or 468 microseconds. Set the update timedm#arest value that is greater than the calculgiddte
time, 600 microseconds.

G- Gradient
Enter the gradient value from the transducer ldb&l.entered in microseconds per inch regardless
of the units type selected.

NOTE: When the SSI Type is selected, the grad&enbt used.

C- Scale
Enter a value to scale the measured sensor datavdlhe defaults to 1.0 but can be used to scale
the output to a value other than the measured vBRhlreinstance, if an SSI transducer has a resolatf 5
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microns and the desired value of an output biDisnicrons set the scale to 0.5. Although you magresn
scale value greater than 1.0 the actual resoligioot increased.

O- Offset
The offset value is entered in units and is sulbdchfrom the position value before it is outputove
the parallel interface.

M- Measured Stroke Range

This value is used when the direction is set taeksing and allows offset values to be positive.
Enter the maximum operational length of the sermsdhe selected units. This does not have to be the
sensor length but can be the maximum extendedigosif the magnet. Set this value after the unid a
resolution have been entered. Default = 100.00.

D- Direction

This value toggles between Increases and Decreasesimacthne key is pressed. Increases means
the value of the count will increase as the magmetes away from the head of the transducer. Deeseas
means the value of the count will decrease as #gnat moves away from the head of the transducer.

Y - Output Type
This value toggles between True and Complemeeateth time the key is pressed. The meaning of
this varies with the output hardware.

Hardware | True Complemented
Sinking 0 is high and 1 ilow | Ois low and 1is hic
TTL 0 low and 1 is hig Oishighand 1islo

This setting affects only the 24 data bit outpuid @does not affect the control inputs or status
outputs, which remain consistent as describedar]B¥ connector description.

B- Output For mat

This value toggles between 2's complement binaryn $agnitude Binary, BCD and Graycode
each time the key is pressed. In the BCD mode #rdmum value is 999,999 * resolution. For example i
0.001 is the resolution then the maximum span &% inches. There is no sign bit for BCD.

In 2's complement binary format the output is Zsnplement and 2”23 is the sign bit. The range
of values possible is (-8,388,608 to 8,388,607¢gotution. For example: If the resolution is se01001
inches the range is —8,388.608 inches to 8,38drGeés.

In Sign Magnitude binary format bits 2*0 through22”are always the magnitude and 2723
indicates the sign. Bit 23 is high when the vakikess than 0 and low when the value is greater@ha

In Graycode, the output will be output using refibecbinary coding, or Gray code.

Z- Zero at current position
This will set the offset so that the current pasitis 0.

S- EEPROM Save
Press this key to save the setup values, currendifect, to the EEPROM memory.

L- EEPROM Restore
Press this key to restore the values from the EERRIMey will take effect immediately.
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F- Factory Defaults
Press this key to change the setup values, curiergiffect, to the factory defaults.

V- View Sensor Data

This menu item allows you to view the sensor positnformation as it comes from the sensor and
as it will be presented on the binary outputs. \/Hile data is being printed you may press the &' to
zero the position at the current location or thé Kiely to show a maximum and a minimum value. Pregsi
‘M’ again will reset the maximum and minimum valu@sess the ‘Q’ key to return to the main menu.

A- Analog Menu
When the optional Analog hardware is installed Amalog menu item will appear. Press this key
to enter the Analog Output submenu. See below ttesaription of the Analog Output submenu.

Q- Quit

Press this key to quit the menu and return to nbomeration.
The Analog Output M enu (Only present when the Analog Option isinstalled)
H- Analog Hardwar e Output Range

Toggle between the possible Analog Hardware Outpnges that the board can produce. The
following table summarizes the output ranges.

Output Range Analog Start Full Scale
0to 5V 0 5V

0to 10V 0 10V

-5V to +5V -5V 5V

-10Vto _ 10V -10V +10V
-2.5V to + 2.5\ -2.5V +2.5V

S- Analog Output Source
Toggle between the three possible Analog Outputcesy Force Position and Velocity.The
menu will change based on the selection.

The Velocity Analog menu

Anal og Menu
H Hardware range 0 to +10V
S- Anal og Source: Velocity
T- Anal og Velocity Update Tinme 100.0 msec
V- Anal og Velocity Full Scal e 1.000000 i nches/sec
Q Return to the main nmenu

Sel ect [ HSTVQ

V- Analog Velocity Full Scale
Enter the velocity represented by full-scale analotput.
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T- Analog Velocity Time-base
Enter the time over which the velocity is measuits must be set in increments of the
update time and will always be forced to thesedamants.
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The Position Analog M enu

Anal og Menu
H Hardware range 0 to +10V
S- Anal og Source: Position
D- Analog Direction Increases
R- Anal og Position Span 10.000000i nches
B- Anal og Position Start 5.000000i nches
Q Return to the main nmenu

Sel ect [ HSDRBQ

D- Analog Direction

Toggles the analog direction between Increase®acdeases. When set to Increases the
analog value increases as the position increasken\set to Decreases the analog value has an
inverse relationship to the position value, dedrepas the position increases.

R- Analog Position Span

Enter the position value to be represented byuteséale analog output. In the Bipolar
ranges this would be the stroke represented byw-#.52.5V, -5V to +5V or —10V to +10V. In
the Unipolar ranges this is the stroke represeoye@ito +2.5V, 0 to +5V or 0 to +10V.

B- Analog Position Start
Enter the position value to be used as the stdahteodnalog span. This is the position
represented by 0 volts.

O- Analog offset

Enter a value to offset the position informatiorihyibefore applying it to the DAC. This
value is subtracted from the scaled and offsettiposinformation before it is scaled for the D/A
output. For example: If you would like the D/A outpminimum value to start at 11.000 inches and
increase from there, enter 11.000.

The Forced Analog Menu

Anal og Menu
H Hardware range -10 to +10V
S- Anal og Source: Forced Val ue
F- Forced Anal og out put Percent 100. 000000
Q Return to the main nmenu

Sel ect [ HSFQ

F- Forced Analog output Percent
Enter the percentage of the full-scale voltage yioat would like to set the analog output
to. In the bipolar ranges you may enter —100 t®89%. In the Unipolar ranges 0 to 100%.
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Setup Considerations

Start/Stop

For Start/Stop transducers, the basic measuremsolution is 0.005 mm ( 0.00019685039
inches). This is the minimum value that can bees@nted by bit 2°0 (JP4-1). With a Scale of 1.(2the
bit output at JP4-1 will have this weight. The weigf bit 2*0 can be increased (less resolute)diygua
scale less than 1.0. For example a scale of 0l5esult in a weight of 0.01 mm (0.00039370079)

PWM

For PWM sensors, recirculations are used to inereasolution. The number of recirculations is colied

in the transducer. The number of recirculations #edgradient will determine both the resolutiornl &ime
time required for the update of the transduceringjle recirculation is the time it takes for thepagation

of the signal from the magnet to the head of taegducer. This is nominally 9 microseconds for each.
Using more than one recirculation allows greateasneement resolution and provides averaging as well
but also requires more time. To calculate the nuralbéime required add 4 inches to the useabletleng
multiply by 9 and multiply again by the number etirculations, then add a safety factor of 50. Wiien
PWM type is selected you must enter a recirculatiaue. The following table indicates the appraten
resolution and time versus the number of re-citauta.

Re-circulations | 32 inch transducer 100 inch transducer
1 0.4 msec 1.0 msec
2 0.8 mse 1.8 mse
4 1.4 msec 3.8 msec
8 2.8 mse 7.6 mse
16 5.4 msec N/A
SSi

The SSI transducer returns position informatiotheoSAB-P as a digital value. Because of this,
the gradient setting is not used when the SAB#g®igigured for an SSI sensor. The scale can betased

alter the SSI resolution if required.
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R$485 Communicationsand Turn Around Delay
The RS-485 turnaround delay is fixed at 3 milliset®

Host Communications

The module communicates via the RS232 or RS488&lseterface. In normal operation the module will
respond to Modbus ASCII queries however the modatebe placed in the Setup mode anytime by
entering 3 ASCII escape characters within 2 seconds

The board communicates to a host computer via R®232S485 using a limited subset of the
MODBUS protocol. Se&lodbus Protocol Reference Guide.

Read holding Registers: “:XX0300YY00ZZCS[CR]"
Where XX is the hexadecimal slave ID of the desboard.
YY is the hexadecimal starting address of gggster.
ZZ is the hexadecimal number of registers &mire
CS is the hexadecimal twos complement checksum.
Register Numbers supported: 0 High word of urestabosition.
1 Low Word of unscaled position.
2 High word of scaled and offset position.
3 Low Word of scaled and offset position.
4 16 bit value of the Digital to analog converter
(0 if no analog hardware is present)

Read Status Coils: “:XX07CS[CR]”
Where XX is the hexadecimal slave ID of the debboard.
CS is the hexadecimal twos complement checksum.
The returned string is “:XX07YYCS[CR]"
Where XX is the hexadecimal slave ID of the debboard.
YY is the hexadecimal status value:
270 If set indicates no magnet or transducer.
271 If set indicates update time too short.
272 If set indicates analog hardware is presen

CS is the hexadecimal twos complement checksum.
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JP3 JP4-30 em—EXT_START
JP4-31 ew——PEROTECT
JP4-32
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AMA_OUT o OPTIONAL JP4-34
AMA_COM o ANALOG
RIC 5 OUTPUT c GATE-/DATA
1 GATEHDATAY
3 INT L
3 INT+CL R
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SAB-P-D2 Connections
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Minimum Connections
MINIMUM COMNECTIONS
SAB-P-DZ
BASEBOARD
H1-13— —CIP1-1 JP4-1 20
¥1-2 | &iP1-2 SAB-P-D2-SHK P42 201
)(1,3; I CIP1-3 DAUGHTER BOARD JP4-3 247
H1-4 53— —CJP1-4 JPa-4 253 PLC
PC s> L CIP15 JP4-5 2 oR
31-63— —CJP1-B JP4-B %Ag COMPUTER
¥1-7 IP1-7 JPd-7
><1,3>>: :chF'W—E Jumper x5 1-2 ) JP4-8 7
¥1-85%— —CJP1-8 Jumper ¥ Don't care JP4-5 g
Jumper X7 2-3 JP4-10 2
Jumper %8 Dont Care JP4-11 20
Jumper %8 Dont Care JP4-12 211
Jumper X10 Dont Care JP4-13 22
JP4-14 214
JP4-15 214
JP4-18 212
JP4-17 218
JP4-18 211
JP4-18 213
JP4-20 213
JP4-21 220
POWER - I SPS S JP4-22 géé
7 JP4-23
SUPPLY + - L 1 =Y i) 2433
—— 23 = ! JP4-25 e
— = i JP4-06 e
—3 = ; JP4-07 e
= ez iy
JP3 U h i JP4-30 e—
1 JP4-3] e
1 [T=F,Mls]
I JP4-37 e— +5Y, + 12 or +24Y
TYPICAL QUTPUT ! o4 24 Iy SYSTEM VOLTAGE
1
JPE 5 CATE/DATA
ANA_OUT 4 OPTIONAL 1 CATEHUATA
ANATCOM_ 5 ANALOG 3 INT/CLE-
NPT 5 OUTPUT 5 INTHCT TO SENSCR
[ET]
1
JP2 _+253:f_

Sensor may be isolated by using a separate poywphsu
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TTL Connections
SABP-O2
BASEBOARD
#1-15— —CIPI1-1 JP4-1 240
X1-2 —CIP1-2 SAB-P-D2-TIL JP4-2 21
%13 CIP1-3 DAUGHTER BOARD JP4-3 247
¥1-4 35— —CIP1-4 JPa-4 243 PLC
PC o xish— L £iP1s P45 2 OR
¥1-63— —CJP1-B JP4-B %Ag COMPUTER
¥1-7 IP1-7 JPd-7
><1—8>): :chF'LE Jurmper X5 1-2 JP4-8 2
¥1-83%— —CIP1-8 Jumper X6 Don't care JP4-5 24
Jumper X7 2-3 JP4-10 2
Jumper X8 Dont Care JP4-11 2010
Jumper X9 Dont Care JP4-12 221
Jumper 310 Dont Care JP4-13 2
JP4-14 s
JP4-15 Ld
JP4-16 Ll
JP4-17 L
JP4-18 L
JP4-13 2
JP4-20 2
JP4-21 220
POWER - g JP4-32 2021
7 Jp4-23 222
SUPPLY + R IP4-24 223
—_ JP4-75 LATA_BEALTY
— JP4-28 EEECOR
—3 JP4-07 a——
—2 JP4-00 a——
— JP4-25 GND
JP3 JP4-30) a——
JP4-31 a-—
JP4-32 e
OUTPUTS ARE BIPOLAR 5v jﬁﬂg -
JPE 5 CATE/DATA
ANA_OUT J17 OPTIONAL ) CATE+DATA+
ANATCOM_ 5 ANALOG 3 INT-/CLK
NIC 3 OUTRPUT 5 T+ T TO SENSCR
GHD
1
= S 7 Y A,

Rapid Controlsinc.

Box 8390= Rapid City, SD= 57709
Phone: 605-348-7688Fax: 605-341-5496

http://www.rapidcontrols.con® email:info@rapidcontrols.com




SAB-P 23 9/12/2011

Daughter Board Jumper and Connector Map (SINKING)
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SAB-P

Daughter Board Jumper and Connector Map (TTL)
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Base Board Connector and Jumper map
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M echanical infor mation
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