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Programmable Position Transducer and
Programmable Selsyn Indicator

M1890-R and M1890-S
Instruction Manual
The M1890-R

Autotech would like to introduce you to a unique position
encoder, the Programmable Position Transducer or PPT. The
PPT is an absolute position sensing device that accepts resolver
inputs, converts position data to 5-digit BCD output, and is
prescalable and presettable over a wide range of electronic gear
ratios. It operates in a single-or multi-turn mode with high
accuracy and can resolve linear distances of 1 part in 100,000
whether it be 0.001" over 100" or 1 foot over 18.93 miles of
travel. The versatile electronic design assures simple interface
to other limit setting or control devices.

The PPT consists of two parts, one being a position sensor
mounted on the machine shaft and the other a programmable
unit mounted in the machine control panel. The position data
from the sensor is converted to binary data by an internal
ratiometric converter in the programmable unit, processed in
the microprocessor together with other program variables and
displayed on the front panel display. A parallel BCD output is
also made available to provide information to other systems
requiring positional data.

Prescalable, Presettable; Yet Absolute

A wide range of easy to set programmable scale factors
eliminates the need of mechanical gear trains and prescales
the display to readout directly in engineering units. Any
preset number can be jammed into the position “counter” by
a front panel switch or an external signal, thus “offsetting”
or “rezeroing” the machine in no time.

The PPT is unique in that it can be prescaled and preset and
still is absolute over the entire range in single-turn
operation. In multi-turn applications it keeps track of the
true position, if the resolver movement does not exceed half
a revolution after power loss.

Simple Front Panel Programming

The PPT is fully front panel programmable for all variables
and yet secure against any unauthorized program changes.
Opening of an external user-provided keyswitch inhibits
any program changes on the front panel.
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No Batteries, Nonvolatile Memory Remote Display, 1890-D

Nonvolatile EEROM memory retains information
indefinitely after power loss or machine shutdown,
eliminating batteries and related hazards.

This unit connects to the master 1890-R/1890-S unit via
RS422 or RS232 serial port to provide remote indications if
needed.

Replacing Electromechanical Selsyn Systems-
In new installations, the M1890-R together with Autotech’s

brushless resolver series RL100 is a 100% solid-state
replacement for electromechanical selsyn systems. In

existing selsyn installations, model M1890-S can be used.

PC-Handshake for PLC Synchronization M1890 Back Panel

On an external command, such as data transfer command E ololvolooleo e e E'

from a programmable controller, the digital shaft angle
position can be “frozen” at the input of the PC in order to
ensure that the data is not sampled during transition from one
angle to the next and that the PLC always reads a valid data. (TSR 170\

Reliable Under Extreme Environments PARALLEL 170 [ pYy— ]

The PPT combines the ruggedness of a brushless resolver and

reliability of a solid-state control. The resolver can be
mounted on amachine shaft in any hostile environments such I:S

as mechanical shock, vibrations, extreme humidity and
temperature changes, oil mists, coolants, solvents, etc., and
the programmable unit M1890 can be mounted up to 2500
feet away in control panel. The splashproof oil-tight front
plate of the M1890 unit guarantees perfect operation even in
unfavorable conditions like steel mills. The ratiometric Ribbon Cable

converter assures high track!ng speeq (1800 RPM) and high 1844L Limit Module CBL-E34MF-0SM
noise immunity. The power-interruption relay with 1 form C
contact can be used for remote indication, alarm or trip. The

operation mode (single- or multi-turn) and resolution (8, 10 or (e [C] [T [ [bed]

12 bit) can be selected from the front panel “Select Function

SESSSSSESSSSSER

Switch.”
e . Ribbon Cable
Add Limit Settings Externally 1844L Limit Module CBL-ES4MF-09S
A parallel BCD output for Autotech’s 1855 bus is provided,
that permits setting of limits or trip points externally using buxd] “E” E’I ||E| ”g”
1855 series limit modules as shown in the diagram to the
right.
Options Maximum 2 Limit Modules with EM Relays or maximum

7 Limit Modules with Solid-State Relays

The following optional features provide additional versatility

to the unit:

* Serial link options (RS232, RS422 or others) for remote
display, remote command panel or computer interface
are available.

* Additional parallel port in either BCD or BINARY or
GRAY Code format with choice of sourcing, sinking or
the TTL type outputs.

MAN-M1890-000 Rev 01 06/16/99 ‘ 2 Autotech Controls



The M1890-S

Replacing Electromechanical Selsyn Systems

Autotech’s M1890-S Programmable Selsyn Indicator (PSI) is
designed to replace electromechanical selsyn torque receivers
driving mechanical production meters. It is completely solid-
state and fully compatible with existing selsyn systems. It can
be connected directly to selsyn transmitter, differential pair, or
in parallel with mechanical indicators without loading and
needs no changes in the existing cables. The PSI derives its
power from the selsyn reference voltage. The position
information from the selsyn transmitter is converted to binary
data by an internal ratiometric converter and processed in the
microprocessor together with other program variables like
scale factor, preset number, etc. The actual position is then
displayed on the front panel 5-digit display and parallel BCD
output is made available to provide information to other
systems requiring positional data.

All the features described for 1890-R are also available for
1890-S model.

MICRO
PROCESSOR DIGITAL
OUTPUT
TRACKING
s 5 ——>
CONVERTER SERTAL LINK
[ OPTIONAL )
REAOTE PRESET FREEZE
| i t:, RESET AMD SUPERYVISORY
INPUTS
SELSYN SELSYN
RECEIVER TRANSAITTER

M1890-S Block Diagram

Specifications

105-135 V, 50/60 Hz, 35 VA max
-10to +130°F

Input Power:
Operating Temperature:

INPUT SIGNAL
M1890-R: A resolver; Autotech's RL100, EBR, E7R or E8R series
M1890-S: Selsyn Input,
Signal: 3-wire, 148K-ohm impedence, 48-90 V, L-L;
Reference: 2-wire, 105—-135 V, 50/60 Hz, 35 VA max.
Tracking Speed:
1800 RPM max
Resolution:
8, 10 or 12 bit per revolution; 1 part in 100,000 total

PROGRAMMING:
Scale Factors:
0.001 to 65,535.999 in increments of 0.001
Preset Numbers:
0 to 99,999 for multi-turn
0 to (Scale factor—0.001) for single-turn
Decimal Point: After any digit
Freeze, Preset, Reset and Supervisory Inputs:
Contact closure to signal reference or 5V logic;
Logic True: 0—1 VDC (4.7k internal pull-up resistors);
Logic False: 4-5 VDC
Power Interruption and Watch-dog Relay:
1 form C contact, 120 VAC, 1 A

PARALLEL POSITION OUTPUTS:
a) 1855 Parallel Bus (Standard):
Compatible with Autotech’'s 1855 bus; 5 digit BCD; 5V CMOS
logic; Fan out of 1 driving LS TTL load; High True Logic
Logic True: 2.4 V@ 1.6 mA source current
Logic False: 0.4 V@ 1.6 mA sink current
Qutput Supply Current:
100 mA @ 5 VDC for logic;
750 mA @ 12 VDC for limit outputs
Data Update Rate: 4ms.
Data on 1855 Bus is frozen when freeze input
goes true (30 msec).

Max. distance between M1890 and 1855 limit modules:

3 ft. ribbon (isolated from other wiring) and 100 ft.
shielded cable (with CBL-E34MF)

b) Additional Parallel Output (Optional):
Output Format: BCD, Binary or Gray Code
Output Interface: T, P, NorC

T:

LS TTL (74LS645)

Logic True: 2VDC @ 15 mA, 20uA leakage

when tristated

Logic False: 0.35 V @ 24 mA, 0.4 mA leakage

when tristated

Mux Input: Low active TTL level

(i.e., Logic True: 0-0.8 V max; Logic False: 2-5 V)
PNP source transistor;

Logic True: Transistor ON, 1.7 VV drop @ 100 mA,;
Logic False: Transistor OFF, 0.2 mA leak. @ 50 V max
NPN sink transistor;

Logic True: Transistor ON, 1.1 V max @ 100 mA;
Logic False: Transistor OFF, 0.1 mA leak. @ 50 V max
NPN sink transistor;

Logic True: Transistor OFF, 0.1 mA leak. @ 50 V
Logic False: Transistor ON, 1.1 V max @ 100 mA;

Data Update Rate: 4 mSec.

Data Transfer Signal: Logic high: 4to 5V
Logic low: 0 to 1 V (edge triggered)
Transmission Distance: 50 feet (max.)

c¢) Serial Output (Optional):

Output types: RS232 or RS422
Transmission Distance:

RS232: 50 feet (max.)
RS422: 2000 feet (max.), with shielded cable

Character Protocol: User Definable

Baud Rate:

Field selectable 300, 600, 1200, 2400,
4800 and 9600 bps.

lutotech Controls
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How to Order

M1890 Programmable Position Transducer
and Selsyn Indicator

SAC-M1890-R xXXX Programmable Position Transducer
12 34

SAC-M1890-SxXxXxX  Programmable Selsyn Indicator
12 34

SAC-MI1890-Dxxxx Remote Display Only
1234

1. Serial Option
1: no Serial Option
2: Serial Output RS422 port
3: Serial Output RS232 port

2. Parallel Output Option
O: No parallel option
P: Source transistor
N: NPN Sink transistor (Low True Logic)
C: NPN Sink transistor (High True logic)
T: TTL with multiplexing

3. Parallel Option Format
O: No parallel option
D: Parallel Output, BCD format
B: Parallel Output, Natural Binary
G: Parallel Output, Gray code

4. Other Option
O: None
T: Tach Option

Interconnect Cable and Connectors for 1890 Series

CBL-10T22-DBxxx With 25 Sub “D” Connector on one end only, for RS232 serial output (xxx = number of feet)
CBL-10T22-DCxxx With 37 Sub “D” Connector on one end only, for RS422 serial output (xxx = number of feet)
CBL-29S22-DBxxx With 25 Sub “D” Connector on one end only, for Parallel output (xxx = number of feet)
ECM-25PIN-M11 25 Pin Sub “D” male connector

ECM-37PIN-M11 37 Pin sub “D” male connector

MAN-M1890-000 Rev 01 06/16/99 4 Autotech Cont



Position Transducers

The M1890 requires a single turn resolver as an input device, such as Autotech’s RL100, E6R, E7R, E8R series of resolvers
Please see position transducer section for How to Order information on these transducers and appropriate accessories, such a
interconnect cables, mounting brackets, couplings, etc.

Accessories for M1890 Series

5 1/2 Digit Single Preset Limit Modules

SAC-1855L-Fx Ox
12
1. Limit Setting
E: External Limit Setting
T: Front panel Thumbwheel Setting

2. Limit output
T: 100 mA Open collector Transistor
R: 10 Amp, DPDT Relay
A: 3 Amp, AC Solid-State Relay
D: 2 Amp, DC Solid-State Relay

Interconnect Cable for 1855L Modules

CBL-E34MF-09M 34 Conductor Master Male/Female Ribbon Cable, End-to-End Connectors @ 9"

CBL-E34MF-09S 34 Conductor Slave Male/Female Ribbon Cable, End-to-End Connectors @ 9"

CBL-E34MF-Txx 34 Conductor Transition Connector for Ribbon Cable to Screw Terminals (use for mating to other
cable types), xx = Distance in inches between Ribbon Conductors and Screw Terminal

CBL-29822-Mxxx 29 Conductor, twenty seven 22 AWG, two 12 AWG and overall foil shield w/30 pin MS Connec-

tor on one end, xxx = length in feet

utotech Controls 3 MAN-M1890-000 Rev 01 06/1



Installation and Operation

1. Functional Description

1.1 Transducer

The M1890-R is designed to operate with Autotech’s RL100,
E6R, E7R, E8R, RL101 or equivalent resolver, while the
M1890-8 accepts a Selsyn or comparable synchro as input.

1.2 Front Panel Indicators and Controls

©) @)

88688 |

Selsyn Indicetor
M1890 Resolver Decoder

. I Iraresse ll Doarsacclf
Value Velue

a. Display — 5 digit, high brightness display indicates
the position data.

©) O

b. Select Function Switch — Selects the function to be
programmed. Each press moves the function indicator by
one step as follows and the corresponding programmed
value is indicated in the display window:

d. Decrease Value Key — Pressing this key decreases
the value of the parameter to be programmed and the cor-
responding LED in the “Select Function Switch” starts
flashing indicating that the programming has been initi-
ated.

e. Program Key — Pressing this key enters the program
into the memory and the flashing LED in the “Select
Function Switch” becomes steady indicating that the pa-
rameter has been accepted.

f. Preset Key — Pressing this key jams a pre-selected
number as actual position. All further shaft movement is
based on this new position. In a single-turn application,
the preset number is equivalent to an offset.

1.3 Back Panel
BElEEiEEEEEEEEEER
- - _ <
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1) Position:

Actual value — displays actual value of the position.
Frozen Display (only at external freeze signal)}— freezes
the position display at an external signal; the unit still
keeps track of the actual position.

2) Scale Factor:
Part — displays the “whole part” of the scale factor pro-

M1890 Beck Ponel EARTH GND

All external inputs, resolver/synchro connections, AC power
input and power loss relay output wiring is made to 2 twelve
position terminal block on the rear of the unit.

grammed or being programmed

Fractional — displays the “fractional” part of the scale

factor programmed or being programmed
3) Preset Number: Displays the preset number programmed
or being programmed
4) Decimal Point: Displays the location of the decimal point;
pressing the “Increase Value” or “Decrease Value” keys,
changes the location.
5) All Segments Lit: Just a test that all the segments of the dis-
play as well as the “Select Function Switch” are operational.
6) Options: These are the field programmable software op-
tions (see item 4.2 ).

¢. Increase Value Key — Pressing this key increases the
value of the parameter to be programmed and the corre-
sponding LED in the “Select Function Switch” starts
flashing indicating that programming has been initiated.

a. Resolver Connections (M1890-R) — Resolver con-
nections are made at the terminals labeled R1 ,R2, S1,S2,
S3 and S4 on the upper terminal block.

b. Selsyn/Synchro Connections (M1890-S) —
Selsyn/Synchro connections are made at the terminals la-
beled S, S2 and S3 on the lower terminal block.

¢. Reset, Freeze, Preset and Supervisory Inputs may
be contact closure between these input terminals and Sig.
Ref. or 5 V logic —

Logic True: 0—1 VDC (4.7k internal pull-up resistors)
Logic False: 4-5 VDC

Reset input: resets the power loss timer relay

Freeze input: allows position information to be “frozen”.

VAN-M1890-000 Rev 01 06/16/99
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The system continues to keep track of the actual position. A
30 millisecond delay between freeze command and “fro-
zen” data is present due to software debounce.

Preset input: Jams a pre-selected number into the position
“counter”.

Supervisory input: Allows unit to be programmed. When
the user provided supervisory key switch is open, it inhibits
the change of program by unauthorized personnel.

d. Transparent Input — A jumper connected between

Trans and Sig. Ref. at rear terminal block will disable the
PC-handshake circuit putting the parallel port in transpar-
ent mode.

e. INC/DEC Input — With the job supervisory jumper/
key switch closed and select function switch in “actual po-
sition”, the displayed position value can be changed using
“Increase Value” or “Decrease Value” Key. This provides
an option to match the resolver position to the machine po-
sition without using preset key (offset).

f. Power Failure Output— This provides a power failure.
A form C contact rated at 120 VAC, 1 Amp is provided at
the lower terminal block (RLY ON/RLY C/RLY NC). A
reset input is also provided. The relay is de-energized at
power up and will be energized when reset. At power fail-
ure, the relay de-energizes again.

2. Operating Characteristics

Operation during power failure or power interrup-
tion and subsequent power-up:

a. Position information and selected variable data is stored
indefinitely.

b. Automatic correction of post power-down shaft rotation,
if the rotation is less than half a revolution in multi-turn
mode. Unitis fully absolute in single-turn mode. On subse-
quent power-up, the unit will momentarily show the posi-
tion at power-down time and then change to the current
position.

c¢. Arelay contact trip indication is provided as described in
item 2.4. The relay is reset by a user provided momentary
push button switch. The M 1890 will continue its operation
on subsequent power-up, regardless of whether this relay is
reset. The relay contacts are just an indication that the sys-
tem power was interrupted or the power failure occurred
since the last time the relay was reset. The user may choose
to use or ignore this indication depending on the applica-
tion.

d. If display comes up flashing, some stored data was lost
on power-down. All function values (e.g., decimal point)
should be checked and reprogrammed if necessary. Re-

programming or pressing preset switch will stop display
from flashing.

2.1 Scale Factor Range

a) Multi-turn Mode: Whole part: 1 to 65535

Fractional part: 0.001 to .999

Maximum: 65535.999
Minimum: 2 (For Arbitrary
Decimal Point Mode)
0.001 (For True Decimal
Point Mode)

b) Single-turn Mode:

2.2 Preset Number Range: 0 to 99,999

Ifa preset number less than one is desired the unit must be in
the arbitrary decimal mode. Program the preset as a whole
number with decimal set to extreme right. After the preset
number has been programmed then reset decimal position to
desired location. Presetting will now enter that value with
decimal in the proper place. Obviously the preset number
should not exceed the scale factor in the single-turn mode.

2.3 Decimal Point Position Range: After any digit

2.4 Interpretation of Position Display

The unit may be programmed for arbitrary or true decimal
point by appropriate selection of option number. There isno
rounding of data displayed. In multi-turn mode, the position
information is modulo 100,000, i.e., after 99,999 comes 0.
Likewise, a reverse motion past 0 displays 99,999 followed
by 99,998, etc. In single-turn mode, the position is modulo
scale factor, i.e., a scale factor of 360 (to give 360
counts/revolution) will count up to 359 and then go to 0.

2.5 Arbitrary Decimal Mode

The position data is displaced as a whole number even
though computations may contain a fractional part. The
location of the decimal may be placed at a convenient place
for read out in recognizable operator units. In this mode the
decimal is not used in internal calculations.

2.6 True Decimal Point Mode

Both the whole part and the fractional part are displayed.
Selecting the decimal point location allows a selection of
which 5 digits are displayed of the 9 digits internally stored
number.

“ —»
XX X_X}EXXX|XX
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Outline Dimensions .
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3. Installation and Wiring

3.1 Position Transducer Mounting and Wiring

See Instruction Manual of the position transducer used in
your particular application.

3.2 M1890 Mounting:

See figure, above, for outline dimensions and panel cutout.
The front plate is provided with four 0.187 dia. holes and the
unit can be mounted using 8-32 UNC screws. A gasket is
provided to assure proper sealing from dust, etc. However,
the user should determine if this alone is adequate for the
application.

If supervisory, freeze or other key switches or push buttons
are provided, provisions should be made for mounting them.

3.3 Wiring:

Wire the unit with earth ground to the ground terminal on the
lower terminal block. This is electrically connected to the
chassis. With the M1890-S, the L1 and L2 supply the Selsyn
Reference. It may be necessary to reverse these two lines if
the indicator is 180° off. All switch inputs use Sig. Ref. on
terminal block as a return. Sig. Ref. is the same as circuit
ground. Ifthe supervisory key-switch is not to be used, and it
is desirable to permanently enable frompanel change of
variables, wire a jumper between SUPV and Sig. Ref.

3.4 1855 Parallel Bus Wiring

The 1890 may become a source module for use with 1855
Series Modules. The maximum number depends upon the
power consumption of each module. An edge connector is

r—————— — — — —
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provided that supplies system power, BCD count information
as well as logic control functions. The outputs are buffered
short circuit-proof CMOS and interface directly with logic
module 1855L. ALL outputs change state simultaneously. PC
sync is not present with this output

Autotech cable CBL-E34MF-09M & S in 9" lengths are
available for this expansion, or CBL-E34 MFT is available to
interface to other cables.

3.4.1 1855 Bus Signal Drive Levels (CMOS, 5 VDC)
Fan-out | driving LS TTL load, (positive true logic)
Logic True: 2.4V (@ 1.6 mA source current
Logic False: 0.4V @ 1.6 mA sink current

3.4.2 Supply Current (M1855 Bus)
5 VDC line: 100 mA (for logic functions)
12 VDC line: 750 mA (for limit outputs)
1855 limit module current consumption (output on):
— 120 mA with relay output
— 30 mA with SSR output

3.4.3 Data Update Rate on M1855 Bus
4 ms (for faster update rates, consult factory)

3.4.4 Freeze
Data on the 1855 Bus is frozen when the freeze input goes to
Logic 0 or Sig. Ref.

3.4.5 Watchdog Timer
Sometimes called a Dead Man Timer. This is a hardware feature
that detects failures in the microprocessor system and resets the
MiCroprocessor.

VAN-M1890-000 Rev 01 06/16/99

Autotech Contr



3.4.6 Maximum Distance
Between 1890 & 1855 limit modules or other devices is 3 ft. rib-
bon(isolated from other wiring) and 100 ft. using shielded cable
(with CBL-E34MF).

3.4.7 Cable Numbers and Uses
Refer to the figures at the end of this section.

3.4.8 1855 System Bus Wiring Table

1855 BUS
2 34
@ @
1 33

Edge Connector Edge Connector
Finger# | Function Finger # Function
1(1B) 1 Bit 18 (9T) 20K Bit
217 2 Bit 19 (10B) 40K bit
3 (2B) 4 Bit 20 (10T) 80K Bit
4 (2T) 8 Bit 21 (11B) Do not use (tied low)
5(3B) 10 Bit 22 (11T) Do not use (tied low)
6 (3T) 20 Bit 23 (12B) Enable (high true)
7 (4B) 40 Bit 24 (12T) | Not used
8 (4T) 80 Bit 25 (13B) Not used
9 (5B) 100 Bit 26 (137) Do not use (tied low)
10 (5T) 200 Bit 27 (14B) Do not used (tied low)
11 (6B) 400 Bit 28 (14T7) Not used
12 (6T) 800 Bit 29 (15B) Logic ground (Sig. Ref.)
13(7B) 1K Bit 30 (15T) Logic ground (Sig. Ref.)
14 (7T) 2K Bit 31(16B) Relay ground
15 (8B) 4K Bit 32 (167T) Relay ground
16 (8T) | 8K Bit 33 (17B) | +VCC (5 VDC)
17(9B) | 10KBit | 34 (17T) Z'anrgg'?%ay voltage)
Note: (1B} indicates bottom pin on position 1, and (1T) indicates
top pin on position 1 of the edge connector.

3.5 1890 Parallel Output Port

The 1890 Parallel Output Port offers the advantage of coupling
position data to external systems with a variety of interfacing
formats. In addition, this parallel output port offers PC-
handshake, standard.

The advantages of the Parallel Output Port with PC-handshake
are:

* Logic level edge triggered data transfer, both low to high and
high to low.

¢ New stable data, updated every 4 mSec, is available at the
output after an adjustable update period from the time the
data transfer command is received. Previously latched
stable data is continuously available at the output prior to

the next transfer command. Standard: 200 usec — 30
msec; M option: 50 usec — 3 msec

¢ The 1890 display and 1855 bus data are unaffected by data
transfer.

* Selectable PC-handshake mode or transparent mode by
jumper on terminals at rear of unit.

* TTL, source or sink output interfacing.
* Interfacing to voltages other than 5 V.
¢ BCD, binary or gray code format.

Note: T, P and C type outputs are positive true logic, N is
negative true logic.

3.5.1 PC-Handshake
Handshake/Transparent Modes
A jumper connected between TRNS and Sig. Ref. at rear
terminal block will place the parallel port in the transpar-
ent mode.

Trimpot Adjustment for PLC Synchronization

The PLC synchronization circuit of the Parallel Port
handshake has an adjustable time delay from 200 psec to
30 msec between the data transfer command from the
PLC and the latch command to the output. This is used
to provide most fresh data to the PLC at the time of its
read command. The time delay is preset at the factory at
220 psec which is good for most applications. This set-
ting could be adjusted by removing the top cover plate of
the selsyn. CW rotation increases the time setting. Con-
sider also data update rate (4 ms.) as per item 3.5.2.

3.5.2 Data Update Rate of M1890 Bus
4 ms. (for faster update rates, consult factory).

3.5.3 Analog Tachometer (Optional)
The analog tachometer provides a voltage or current output
proportional to the measured RPM. The voltage output ranges
from 0 to +10 VDC, full scale and the current output ranges
from 4 to 20mA full scale. Inboth cases, full scale is defined at
1000 RPM. RPM scale factor is as follows:
a. 100 RPM/Volt for 0 to +10 VDC, 0 Volts=0RPM (Pin
24 on parallel output connector)
b. 100 RPM/1.6 mA for 4 to 20 mA, 4 mA =0RPM (pin#1
on parallel output connector) Accuracy is 1 part in 256 or
0.39%. Update time is 4 msec.

Note: Voltage or current mode must be selected at time of
order of tach option.

3.5.4 Digital Output Interface of Parallel Port

For TTL, PNP source transistor, NPN Sink Transistor with
high true or low true logic and data transfer interface
information, refer to Input/Output Interface Section.

totech Controls
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3.5.5 Transmission Distances

Distances may vary with output selected (P, N, or T) and load
current requirements. Ifrequirements beyond 50 fi. arise, please

consult the factory.

3.5.6 Cable numbers and uses
Refer to figures at the end of this section.

3.5.7 1890 Parallel Output Port Wiring Table

See the table, below. For typical wiring of N, C, Pand T types of

output, see diagrams to the right.

1890 Parallel C;u.t;n.:lql;ort Wiring Table
DB-25S5 Function
Connector | CBL-29522-DXX* |————
Pgir:I;tel Cable Wire Color | gy~ Binary | Gray
1 Brown | 1Bt | 2°Bit | GO
2 Red ] -2_Bii. B _2' Bit G1
3 Orange 4 Bit 22 Bit G2
4 Yellow - 331t 2° Bit G3
5 Green 10Bit | 2*Bit G4
6 Blue 20_B|t | é’ Bit | G5
7 Purple 40 Bit 2°Bit G6
8 Gray : 80 Bit | 2'Bit E37
9 White 100 Bit | 2°Bit G8
10 Black | 200 Bit | 2° Bit G9
1 White/Brown | 400 Bit | 2°Bit | G10
12 White/Red . 800 B_!t 2‘.‘“Bit G11
13 White/Orange 1K Bit | 2"Bit G12
14 White/Yellow 2KBit | 2"Bit | G13
15 White/Green 4K Bit | 2"Bit | G14
16 White/Blue 8KBit | 2"Bit | G15
17 White/Purple 10K Bit | 2 Bit | G16
18 White/Gray 20K Bit | 2'"Bit | G17
19 White/Black/Gray 40K Bit NC
20 White/Black | BOK Bit MC
21 White/Black/Brown | Multiplex Input
22 White/Black/Red Signal Reference
23 White/Black/Orange | Data Transfer
24 White/Black/Yellow | Analog Tachometer Output
25 Black/12 Gauge | Vs (P Option: Collectors)
Notes: *XX = number of feet

P Types of Outputs
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RS5-232C

RS-422 M1898 D
M1BSP D Ro-422
A1890 R/S CASE GROLND (CUSTOAER EQUIP) A1838 R/S (CUSTORER EOUIP 1
©§ [CONNECT AT D8-255 DB-37P §——CASE GROUND DB-37S
0B-25P e B0 OY) ] l—‘/;\_,[cow-:m AT ONE END ONLY) [
L T SHIELD SHIELD | 1 J 1 | SHIELD
SHIELD | | € ] o | 4 ig/aw 4|rRD
RED — J—
™0 |2 /A 2| R ) 22 e 22 |RD
VI
RXD 3 WHT/BLK 3 ™0 % 24 WHT/BLK 23 ;
RTs | 4 -] GRN -~ 4| cTs GRN
] - GRNELK | I: RS | 7 -- Py -- 71lcs
cTs -] - -5 | ris RS |28 |-~ - |-rq25 |t
> - -4 BLU
DCD 8 8 DTR cs 9 -- BN -- 3| RS
DR | 22 ] I: 20| poo s |27 —- -~ -- - 27|RS
(e . RR |13 e 13| TR
L (| vermx ] RR |31 levax 31 [TR
L U \ L TR |12 U ! 12 |RR
/ IR 33 / UNUSED TVISTED PAIR 33 [RR
CBL-1T22 CABLE ~ UNUSED TVISTED PAIR L CBL-18T22 CABLE L
RS$-232C Connector Wiring RS-422 Connector Wiring
M1890 M1890D M1890 M1890D
Pin # Designation Label DB-25P DB-25S Pin # | Designation Label | DB-37P DB-37S
(DTE) (DCE) (DTE) (DCE)
1 Protective Ground PGND 1 Shield
2 Transmitted Data TXD Output Input 19 Signal Ground SGND
3 Received Data RXD Input Output 4 Send Data SD Output Input
4 Request to Send RTS Output Input 22 Send Data Return
5 Clear to Send CTs input Output 6 Receive Data RD Input Output
7 Signal Ground SGND 24 Receive Data Return
8 Data Carrier Detect DCD Input Output 7 Request to Send RS Output Input
20 Data Terminal Ready DTR Output Input 25 Request to Send Return
9 Clear to Send CS Input Output
. ; 27 Clear to Send Return
3.6 Serial Port Interface (Optional)
13 Receiver Ready RR Input Output
3.6.1 Serial Port -
The M1890 provides a simple serial communications output 33 | Terminal Ready Return
for remote computer interface or connection to the M1890-D :
. . : . 31 Receiver Ready Ret
display unit. The following are the features of the serial port: ver Toady melm
¢ The character protocol & baud rates are user defined by the 12 Terminal Ready TR Output Input

option codes. (See item 4.2)

* RS-232C or RS-422 option (factory ordered) 3.6.3 Serial Freeze
Serial Data output is user controlled by the use of the (CTS)
“Clear to Send” line. A logic zero (0) input on the CTS line
will allow the character in progress to complete and then
prevent further output by the M1890 until the CTS line is
again returned to a logic one (1) state. Upon return to logic
one (1) state, the previous message in progress is completed
before a new message is started. With CTS in the logic one
(1) state, the normal update rate of the serial output is 4
msec. If the “Serial Freeze” is not used, the CTS input
should be connected to the RTS output at the M1890.

3.6.2 Message Protocol

The standard message protocol, as seen by the receiving
station, consists of the five (5) ASCII position digits followed
by the message termination characters CR/LF (Carriage
Return/Line Feed), i.e.:

MSD /2MSD /3MSD /4MSD /LSD / CR/LF

Example: 1f the displayed position is 12345 the message sent
willbe : “17,%27,“3”, “4”,“5”, 13, 10; where “1” = ASCII
code of 1.

Note: The position of the decimal point is ignored and is not
included in the message. Five digits are always included,
including leading zeroes.

Autotech Controls 11 MAN-M1890-000 Rev 01 06/16/



4, Programming Serial Options: Word Format
4.1 Programming Variables and Selection of Soft # ASCII Bits Parity Stop Bits | Option Value
Options 7 None 2 2048
Upon power-up, the unit displays “actual position”. Press the 7 Even 2 8192
Select Function switch on the unit to display the Scale Factor
whole part. Press the increase or decrease switch until the 7 Even 1 6144
desired value is displayed. Then press the program switch to 7 Odd 1 4096
permanently store the selected value. To facilitate selection
of large numbers in a short time, the increase and decrease 7 Odd 2 14,336
switches have three speeds: slow speed for the first 10 counts,
medium speed from 10 to 800 counts, & high speed after §00 8 Even 1 10,240
counts. Holding the switch in causes these speed changes, 8 Non 1 0 (Default
letting up on the switch causes speed to revert. Using the one (Default)
Select Function switch, unit may be stepped to Scale Factor 8 Odd 1 12,288
Fractional Position. In a similar fashion select and program
the preset number, decimal point position and option number.
The option number selection is outlined in the Table below: Serial Options: Baud Rate
4.2, Option Number Value Selection Baud Rate Option Value
Each option has a numeric value as listed below. When all 1200 bps 0 (Defautt)
desired options have been selected, their numeric values are 9600 bps 2
totaled. To program the selected options, the total of
corresponding numeric values is programmed in the unit by 4800 bps 4
following these steps:
2400 bps 6
* Press Select Function switch until Option indicator is 1200 bps 8
illuminated.
¢ Enter the computed total option value using Increase Value 600 bps 10
or Decrease Value keys. 300 bps 12
¢ Press Program switch.
Note: Total option value 0 yields blank display Example:
Standard Options Desired Options Option Value
Option Multi-Turn 1
Mode Value
12 Bit Resolution 240
Single-turn 0
Multi-turn 1 True Decimal Point 0
8 Bit Resolution 0 Preset Number Change
10 Bit Resolution 192 Allowed in Supervisor Mode 0
12 Bit Resolution 240 Only
True Decimal Point 0 Front Panel Preset Switch 1024
Arbitrary Decimal Point 256 Disabled
Preset Number Change Aliowed in Supervisor Baud Rate 4800 BPS 4
Mode Only 0
7/Even/2 Stop Bit Format 8092
Preset Number Change Allowed Regardless of 512 - A -
Supervisor Disables Total(Desired options numeric 9461
value)
Front Pane! Preset Switch Enabled 0
Front Pane! Preset Switch Disabled 1024

MAN-M1890-000 Rev 01 06/16/99 12 Autotech Cor
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RESOLVER
oR
SELSYN

1

/

EXISTING
CABLE

M1890 Cable Selection Drawing

/—CBL - 1BT22-CXXX/HXXX

THIRD LIAIT
1B55L

SECOND LIAIT

i 1B55L }

CBL -E34MF -88S

TRANSITION CABLE

FIRST LIAIT

CBL-E34MF-B9A ——>

.. [

CBL-E34AF -TXX

—e 10 CUSTOMER

R
0 DEVICE

|TERH, STRIP

[DISPLAY. P.C..

I 34 PIN EDGE CONN. |

ETC.)

INPUT OUTPUT( 1855 BUS)
QUTPUT A1B9B R/S

{ PARALLEL PORT) OUTPUT [SERIAL PORT)
DB-255 DB-255/0D8-375
DB-25P DB-25P/DB-37P

CBL'EBSEE‘DXX\

TO CUSTOMER s

DEVICE

(DISPLAY. P.C..
ETC. )

fe————— CBL - 18T22-DXX

I'\".5-232CZl

le-422

TO COMPUTER DEVICE

[COAPUTER. P.C..

ETC:)

Transition Connector CBL-E34MF-Txx

1855 Bus Definition
_T_en'ninal # Fur-'lction ‘ Termim.llﬂ | B HF.l:l.r;ctjon.
1(1B) 1 Bit : 18 (9T) 20K Bit
2(17) 2 Bit !19u03) 40K Bit
3 (2B) 4 Bit | 20 (10T) 80K Bit
4@D  |8Bt | 21(118) | Donotuse (iedlow)
5(38) 10Bit | 22(11T) | Do not use (tied low)
6 (3T) 20 Fjiit ! 23 {1_2é) Enable (high true)
7 (4B) 40 Bit | 24 (12T) Not used
8 (4T) 80 Bit 25 (13B) Notissd
9 (5B) 100 Bit 26 (137T) Do not use (tied low)
10 (5T) 2008t | 27 (14B) Do not use (tied low)
11 (6B) 400 Bit 28 (14T) Not used
"12. (6T) | _aoo Bit 29 (15B) ' Lé:-gic ;ré;und {Si-g-Rel}
13(7B) 1K Bit 30 (15T) Logic ground (Sig Ref)
14(T) | 2KBt | 31(16B) | Relayground
15 (8B) 4K Bit 32 (16T) Relay ground
16 (8T) 8K Bit 33 (17B) +VCC (5 VDC)
17 (9B) 10KBit | 34(17M) :;ga‘égc (unreg. relay
Note: (1B) indicates bottom pin on position 1, and (1T) indicates
top pin on position 1 of the edge connector.

4.437

8181

N

1416 18 292224 26 28 3032 34

—. 187
DIA.

PIN | OF BUS CABLE
[DARK BLLE VIRE)

AUST AATE VITH PIN 1
OF AATING CONMNECTOR

KEY FROA BUS CABLE

SLOT OF MATING CONNECTOR

This connector metes with
1855 bus edge connector

lor)
This connector mates with

CBL-E34MF -@SA or -BSs
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Grounding and Shielding

NOTES:

|[FAILURE TO OBSERVE ANY OF THESE
REQUIREMENTS MAY CAUSE UNPREDICTABLE
OPERATION AND WILL VOID WARRANTY]|

1. All logic level wiring (including resolver and external
power supply) must be done using overall foil shielded
cables, with shields and equipment grounded as per above
drawing. See How to Order section for suitable cables of-
fered by Autotech.

2. Resolver shielded cable must consist of twisted pairs,
and the twisted pairs must be wired as per wiring instruc-
tions. See How to Order section for a suitable resolver ca-
ble offered by Autotech.

It is recommended that the resolver shielded cable be run
in its own separate conduit.

3. All ground planes on which the M 1890 and all external
equipment are mounted must be held to the same RF po-
tential, by good metallic connections to building frames,
conduit or wiring trays.

4. All shielded cable must be kept at a minimum distance
of 2 inches from all high voltage or inductive wiring.

3. All shielded cable must be kept at a minimum distance
of 12 inches from all motor wiring controlled by AC o
DC drives.

6. Caution: This equipment has an isolated Sig Re!
(common). Failure to maintain this isolation betweer
chassis ground (earth ground) and Sig Ref in externa
equipment (power supply or /O cards) may cause electri-
cal noise interference resulting in unpredictable opera-
tion of this equipment.

RESOLVER
SHIELD
C
EXTERNAL | | ] |
LOGIC AND O O Ll
SUPERV ISOR S I =T
KEYSWITCH = 0] 9 o L=
1 N =97 o E [Sh=
T e 8 B [2) [ ®
S ¥ ot o 8]
T —=L8 - —[8]
i —e ® e Q|
D C SHIELD __B'I @1 E r& )
o—Lf AN o 4 F (8]
e § W S
| <
[ O] < < ®
EAETH =1 | < o (8]
N
O O
T0
CUSTOMER PLC , TO CUSTOMER
YT | seriaL
TO SIG REF OPTIONAL | EQUIPMENT
OPT IONAL SERIAL
ED?;E%EL OUTPUT CABLE | _TO
s SIG REF
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WARRANTY

Autotech Controls warrant their products to be free from defects in materials or workmanship for a period of one year from the date of shipment, pro-
vided the products have been installed and used under proper conditions. The defective products must be returned to the factory freight prepaid and
must be accompanied by a Return Material Authorization (RMA) number. The Company's liability under this limited warranty shall extend only to the

repair or replacement of a defective product, at The Company's option. The Company disclaims all liability for any affirmation, promise or representa-
tion with respect to the products.

The customer agrees to hold Autotech Controls harmless from, defend, and indemnify Autotech Controls against damages, claims, and expenses
arising out of subsequent sales of Autotech Controls' products or products containing components manufactured by Autotech Controls and based
upon personal injuries, deaths, property damage, lost profits, and other matters which Buyer, its employees, or subcontractors are or may be to any
extent liable, including without limitation penalties imposed by the Consumer Product Safety Act (P.L. 92-573) and liability imposed upon any person
pursuant to the Magnuson-Moss Warranty Act (p.l. 93-637), as now in effect or as amended hereafter.

Nowarranties expressed or implied are created with respect to The Company's products except those expressly contained herein. The customer ac-
knowledges the disclaimers and limitations contained and relies on no other warranties or affirmations.

CAUTION

Autotech Controls' products are carefully engineered and rigorously tested to provide many years of reli-
able operation. However any solid-state device may fail or malfunction sometime. The user must ensure
that his system design has built-in redundancies if Autotech Controls’ product is being used in applica-
tions where a failure or malfunction of the unit may directly threaten life or cause human injury. The sys-
tem should be so designed that a single failure or malfunction does not create an unsafe condition.
Regularly scheduled inspections, at least once a week, should be made to verify that the redundant cir-
cuits are fully functional. All faults should be immediately corrected by repair or replacement of the faulty
unit. In addition, the user may have to comply with OSHA, ANSI, state or local standards of safety. The
user of Autotech Controls’ products assumes all risks of such use and indemnifies Autotech Controls
against any damages.

The information in this book has been carefully
checked and is believed to be accurate; however, no
responsibility is assumed for inaccuracies. Autotech
Controls reserves the right to make changes without
further notice to any products herein to improve reliabil-
ity, function or design. Autotech Controls does not as-
sume any liability arising out of application or use of any
product described herein.

Autotech Controls does not recommend the use of its
products in applications wherein a failure or malfunc-
tion of the unit may directly threaten life or cause hu-
man injury. The user of Autotech Controls' products
assumes all risks of such use and indemnifies Autotech
Controls against all damages.

© Copyright 1993-1999 by Autotech Controls, Limited
Partnership. All rights reserved.
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