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The CYS50 Interactive Stepper System Controller is a single, 5 volt, CMOS, 40 pin device
designed to control a stepper motor and peripherals. The motor control signals include pulse
and direction outputs, used by most high performance power drivers, along with power, status,
and motion controls. The CY550 will interface to any host computer through an 8-bit parallel
TTL data bus, or through an RS-232 compatible serial port. These interfaces are live at all
times, including during stepping and/or during external memory execution, allowing on-the-fly
control of CY550 features. The controller also supports up to 64K bytes of local external
memory, which may be RAM, ROM, EPROM, or EEPROM, allowing stand alone operation
with no host computer at all. In addition to CYS50 command sequences, this external memory
space may be used for extended I/O functions or logic flags, with up to 1/2 million bits of
control! The CY550 features improved optimal acceleration curves and fast step rates, up to
19,900 steps/second, useful with motors running in half-step, quad-step, and micro-step modes.

Standard Features
o Single 40 pin 5v CMOS IC e 19,900 Steps/Sec!
e 8user I/O lines e +/- 8 million step motions !
¢ External Memory support o Live Serial or Parallel interface
e Simple ASCII based commands o Pulse & Direction Output
e Operate from Host or Stand Alone ¢ Motor Status Register
¢ LED display interface o Error Status Register
s Extended I/O o Enhanced acceleration performance

PULSE/

CCw RxD +5V
STOPPED D1 ™0 PULSE/
CW_LIMIT/ D2 CT8/ ccw
cow_LiMiT/ D3 OTR/ STOPPED
~ JoG 04 10_REQ/ Cw_LIMIT/
SLEW/ 05 BUSY/ CCW_LT/
INHIBIT_ABORT/ 06 JOG
RESET o7 PARALLEL Position SLEW/
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CTS/ RESERVED WR/ FirstR [ Fiate _» USER
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General Command Functions and Special Features

® Live parallel command interface with two line handshake,
compatible with CY233 network communications controller.

® Live serial command interface with fixed or adaptive baud
rate selection, dedicated CTS/ signal, optional DTR/ signal,
and optional XON/XOFF communications protocol.

o Support for up to 64K of optional external command
memory implemented as RAM, ROM, EPROM, or EEPROM.

@ Selectable display for output messages from standard serial,
standard parallel, or CY233 interfaces, plus special support

RS-232 Serial

for a parallel HP HDSP-211X LED display.

e Error status register for error detection as well

as indications of special actions undergoing.
o Extended I/O support through the external
memory space with up to 1/2 million bits.

LCD or 8 Digit LED

o User controlled, multi-purpose 1/O lines, for: o
— set and clear bit functions CY550 8 )
— test bit and branch functions - B g%te-lnn:r:l
— wait for bit value functions Stopper O | Purpose
- automatic home seek functions System O |+ Lmits,
Controlier 8 Inhibit, etc.

Live Command Interfaces

. Pulse &
® Real-time .commands from parallel ] D:“:ecﬁon uwp
and serial interfaces are accepted Switches 1o nearly 20K

and executed at all times, includ-
ing during stepping and/or during

4 Memory
external memory execution. Space to

e Rate changes, position query, and 64K bytes
Bit set/test, can be done on-the-fly.

@ Real-time commands can be Extended Extended
suspended during stepping until /O Signals 110 Latches
end of stepping or until a given & Buffers
position has been reached. RAM, Rom)|

EPROM,
EEPROM

Motion Control Functions

o Programmable step rates from 15 steps/sec to,
19,900 steps/sec provide extremely large
(>1000:1) dynamic range.

e Improved optimal acceleration and fine incre-
ments result in unparalleled performance.

@ Partial accelerations make short moves in the
least time.

@ Separate parameters for starting rate, final
rate, and acceleration values allow totally
programmable motions.

e Relative moves of +/- 16 Mega steps from
current position. Absolute moves within a
+/- 8 Mega step range.

® Continuous moves with no specific number of
steps, allow acceleration from the starting rate
to final rate, followed by indefinite run length.

e Motions update internal step position, with
position query possible at all but highest rates.

steps/sec

External

Stepper Motor

Motor Support Signals

Step Pulse and Direction signals work with standard power
driver modules.

Internal or external direction control.

Forced ramp-down-and-abort signal for emergency or exter-
nally controlled end of motion.

Separate CW and CCW Llimit signals inhibit stepping beyond
one limit, but allow stepping in opposite direction.
Moving/Not Moving signal for use as Motion Complete or to
switch stepper power driver between high and park power,
Externally operated jog mode, with direction control and
start/stop control from one signal, all at programmable,
manually controllable step rates between 1 and 250 steps/sec.
Automatic home sensor seck, with backlash compensation.
All motor support signals are stored in an internal register
accessible by the host via the CY550 query command.
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Command Interfaces

The CY550 supports two basic command interfaces, a
parallel interface and a serial interface. These signals are
similar to functions on other CYxx controllers from
Cybernetic Micro Systems.

Parallel Interface

The parallel interface uses only two handshake lines,
I0_REQUEST and BUSY/. When you wish to send a
command character to the CY550, you first check that it
is not busy; the BUSY/ signal should be high.

10_REQUEST/
{input #13)

BUSY/
{output #15)

DATA BUS
(#32-39)

Serial Interface

The CY550 also provides a direc( serial command inter-
face, which may be co d to a host comp
terminal, Since the CY550 signals are all TTL voltage
levels, external RS-232 line drivers and receivers must be
provided, to translate the RS-232 voltage levels to the
CY550 TTL levels, The serial interface may be operated
in one of two ways, with a fixed band rate, selected at power
up, or with an adaptive baud rate, selected by two carriage
return characters from the host.

The fixed baud rate mode is selected by tying the BUSY
line low, so the CY550 will read it as a zero value on power
up. The CY550 10_REQUEST line value will determine
the baud rate, based on an 11 MHz crystal, as follows:

F 9600
1 2400
0 300

The adaptive serial mode is chosen by default, when the
BUSY signal is left floating, so the CY550 can drive it at
power up. In this mode, the serial baud rate is not set until
the CY550 receives two carriage return codes. Be sure to
send these characters after power up or any reset (hard-
ware or software), Once the two carriage returns are
received, normal CY550 commands may be sent.

Fixed Serial Baud
(no parallel interface)

Adaptive Serial Baud
(plus parallef interface)

__o|RxD +5v l _Jm0
2400
tOReqle o0 9600 IOReql,
o 300
«—{TxD J_ Busy|—

«—TxD

o

The CY233 Network Control chip allows you to connect up
t0255 devices to a single RS-232 serial communications line
such as an IBM-PC COM1 or COM2 port, with unique
addresses assigned to each device. The CY233 Network is
ideal for distributed systems where central control is re-
quired but very high speed communication is unnecessary.

Timing & Control Signals

The CY550 provides a simple IO interface to any 8-bit
parallel port or a serial port.

} Limit Detection

User Setectable
Control, Wait,
Test, Home

B 258L805 0000311 502
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CY550 Command Summary

Commands are upper case ASCII letters, followed by a space and
argument value, as needed. Arguments without a suffix are single-
byte values. Arguments with a J6 suffix are two-byte numbers and
arguments with a 24 suffix are three-byte numbers up to 16777215.
Multiple arguments may be separated by a space or comma.

Cnt16,Addr ZillionLoop to byte address for 16 bit count
Select CW direction for relative motions
Select CCW direction for relative motions
Negate prefix used with Bit commands

Cmd Query specified command parameter value
Stop execution of commands from memory

Num 24 Wait for the specified number of steps

Pos 24 Wait for the specified absolute position
Stop the current motion

Val Set the value of the I/O byte register

Perform extended /O read
Perform extended 1/O write
[ Addr,Cnt,D1,....Dn  Special HP Display support command

Command Function

A Pos24 At position, sets current step position

B Bit Bit set or clear of user selectable bits

C Set Continuous step mode

D Dells Delay for specified milliseconds

E Enter following commands to external mem
F  Raie Specify First step rate

G Go step, relative mode

H Bit Seek Home, using specified bit

I Initialize CY550, perform software reset

J  Addr Jump to byte address of current mem page
K Addri6 Set input addr pointer for extended 1/O reads
L Cat,Addr Loop to byte address for specified count

M Addrl6 Set output addr pointer for extend. I/O writes
N  Num24 Set Number of steps for relative motions

O Model6 Set Operating mode of CY550

P Pos24 Step to specified absolute Position

Q Quit entering commands to external memory
R Ratel6 Specify slewing step Rate

S  Slope Specify acceleration Slope value

T Bit,Addr Loop to address Til bit matches value

U Reserved command

\% Wait for current motion to finish

W Bit ‘Wait for specified bit to match value

X eXecute external memory commands

Y Addrle Set external memory address pointer

z
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"String" Display all characters between quotes
. . .
CY550 Electrical Specifications

( atings:
Ambient Ti under bias. 0°C to 70°C
Storage Tempx 65°C to +150°C
Voktage on any pin with respect ta GND......... 0.5V to Veo +0.5V
Power Dlssip 0.3 walls

DC & Operating Characteristics
(Ta = 0°C 10 70°C, Vec = +5V +/-10%)

SYM  PARAMETER MIN  MAX UNIT REMARKS

lcc DWT SUpply current 26 mA

ViK inpat high tevel 19 Voo Vi (3.5V for XTAL. RESTAART)
ViL Input low level -5 0.9 v

o data bus leakage 10 UA high impedance state
Von  output high level 2.4 v IoH = 60 UA

VoL output low level .45 ) foL = 1.6 mA

Fcy  crystal frequency 3.5 16 MHz  see clock circuits

CYB-550 Proto Board

The versatile CYB-550 board supports most of
the features of the CY550. In its minimum
configuration, the CYB-550 will support motor
control signals, limit switch detection, home
seck sensor, jog, and power down signal. It alsa
provides programming features such as jump,
loop, and wait, with cight user-definable 1/O
lines. The board provides both serial and paral-
lel interfaces and will also support the CY545.

In the maximum configuration the board sup-
ports an8-character LED display and upto 32K
external memory. For multi-board or multi-axis
control, a CY233 network chip is fully sup-
ported, and provides addressing for up to 255
boards on a single serial network.

The CYB-550 is provided in kit form and is a
compact 100mm x 160mm (4" x 6.3") format. A
2" x 3.5" wire wrap area is available for custom
circuits such as power drivers. The board re-
quires + 5volts and internally generates RS232
level signals for the serial interface. You must
add your own external power drivers and pulse-
to-phase translators for your motor.
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