














The following pages give a step-by-step procedure for assembly of the CYB-550,
including photographs of the completed Board.

RESISTORS
The resistors will be the first components installed on the CYB-550. To install each
resistor, the leads must be bent and cut to fit. Resistors are installed as follows:

[(1 Install the 10K ohm resistor (brn-blk-org-gld) in location R1.

[] Install the 680 ohm resistor (blu-gry-brn-gld) in location R2,
DIODES

There is one miniature light emitting diode (LED) indicating power is applied to the
CYB-550 and additional LEDs on the outputs of the CY545/550. The LEDs are
polarized and must be installed properly to work. The cathode (negative) side is indi-
cated by a bar across the lead, and is shown as a bar on the silkscreen. This cathode
side should face the edge of the board. The positive or anode side of the LED isshown ™ note:

silver stripe
on LED body.

on the silkscreen as a triangle and is connected to + 5 volts. ' The negative
- side of the
s [] Install the Power LED at location PWR, next to SW5 reset switch, | :—Eﬂ-’ mg EE
| indicated by
" [] Install 12 LEDs near the wirewrap area of the board next to W4. a painted
y
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INTEGRATED CIRCUIT SOCKETS

Solder tail sockets are provided for the CY545/550, CY233, Memory, and LED
Display. The sockets have a notch or other marking to designate the pin 1 side, and
should be installed to match the patterns of the CYB-550 silkscreen.

"\ [] Install the 40 pin solder tail sockets in locations US for the
CY545/550, and U7 for the CY233 if the parallel interface is not
being used. (See "Strip Line Headers" before installing socket in U7}

[0 Install the 28 pin solder tail sockets in locations Ul and U3
if using the LED Module and the Memory options.

INTEGRATED CIRCUITS

The Integrated Circuits (ICs) are the next components to be installed. They are the
most sensitive to damage from static electricity and overheating during soldering.
When handling the ICs, touch the pins as little as possible. Keep them in the conduc-
tive foam until ready to install. In order to fit the pins into the hole patterns, it may be
necessary to bend them in slightly, so they are
perpendicular to the IC package. This is most
easily accomplished by laying the IC on its side
on the work surface and pushing on the body
until the pins are straight. This procedure
should be repeated for each side. The ICs must
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be properly oriented when installed. Any part installed backwards will be damaged
when power is applied to the CYB-550. Each IC package has a notch or dot on one
end, which corresponds to the pin 1side of the IC, and should be installed to match the
notched pattern of the silk screen. Before soldering the IC in place, be sure every pin
is throngh the proper hole in the pattern. It is very difficult to remove and correct a
pin problem once the ICis soldered. Finally, during soldering, heat the pins just enough
to make a good solder bond. If the ICs are overheated during soldering, they may be
damaged. Be sure to solder each pin and be careful to not leave any solder bridges be-
tween the pins.

, [] Install the 7408 in location US.
%W [[1 Install the 7432 in location US6.
[[] Install the two 74LS373s in locations U2 and U4.

w [[] Install the two 741.5244s in locations U9 and U11.
N [] Install the MAX233 in location U10.

[[] Install a 10-pin 10K ohm resistor SIP in location RP1. The common
pin of the resistor pak, indicated by a dot or other marking, should
match the square pad on the board, nearest the RP1 label.
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CAPACITORS

Capacitors will be installed next. Leads should be trimmed to the proper length before
soldering. The ceramic disc capacitors have no polarity, while the electrolytic
capacitors are polarized and must be installed with the proper orientation. All
polarized capacitors are noted by a"+" on the board and a " +" or "-" on the capacitor
body. The capacitors are installed as follows:

_’4;; [J Install four 33 pF ceramic discs in C13, C14, C15, C16.
[] Install six 0.01 uF ceramic discs in C5, Cé, C7, C8, C9, C10.

[] Install the three 22 uF electrolytic capacitors in C4, C11, C12.
ﬁ [ Install the three 4.7 uF electrolytic caps in C1, C2, C3.
SWITCHES

There are five switch locations on the CYB-550, at locations SW1 to SWS5. There is no
electrical polarity to these switches. However, the 8 position DIP switches at SW1 and
SW3 have a proper orientation, due to the numbering scheme of the 8 switches, requir-
ing switch position number one to match the pattern on the board.

@ [[] Install the two 8-position DIP switches at locations SW1 and SW3.
@& [] Install the 3-position toggle switch in location SW2.
e
D
@ [] Install the push button reset switch at location SWS.

Install the 3 position slide switch at location SW4.
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STRIP LINE HEADERS

Wire wrap posts are provided in single-row strips which are broken into the appropriate
lengths and soldered into the jumper pads. Jumpers are then wired together by wrap-
ping a short piece of wire wrap wire between the appropriate posts or by using short-
ing plugs. Solder tail posts, which have one section slightly longer than the other, are
also used on the CYB-550. The solder tail,posts should be inserted with the short,
solder tails protruding through the board to the solder side. This leaves the slightly
longer section of the post available on the component side for attaching the jumper
wires. Wire wrap posts, which have one section much longer than the other, should be
inserted with the longer wire wrap tails protruding through the solder side of the board.
Connections from these jumpers would be wired from the solder side.

[] Install wire-wrap posts in jumpers W1 and W4,

[] [Install solder tail posts in W3 only if a parallel interface is used.
If you are not sure whether a parallel interface will be used,
then W3 headers may be inserted on the back of the board and

: socket U7 may then be inserted on the front of the board.
[[1 Location W2 does not use posts. Posts may optionally be installed
% in locations W5 - W9, but are not necessary to operate the board.

They would be used for special options as explained in the "Jumper
Functions".

CRYSTALS

There are two 11 MHz crystals on the CYB-550, one each for the CY545/550 and the
CY233. The crystals are installed standing up, to minimize occupied board space.

'@ [[1 Install two 11 MHz crystals in locations X1 and X2.




CONNECTORS

The CYB-550 is supplied with a double female RJ11 telephone-style serial connector
for the RS-232 interface. The receptacle should face away from the board.

[0 Install the RJ11 RS232 connector in location J3. A female DB9
pattern at location J4 occupies the same space as the RJ11 pattern,
and you may use your own DB9 female connector instead of the
RIJ11.

Two power connectors are supplied with the board: a 180° 5-pin DIN connector and a
4-pin power header. The header half of the 4-pin power connector is installed on the
board, and the connector housing and crimp pins are for fabricating a connection to
your power supply. You may install either or both connectors.

K{;\ [[] Install the 5-pin DIN power connector in location J2.

[[] Install the 4-pin power header in location J1.
The connection pins should face the edge of the board.

Clean the board according to the following instructions and follow the "Final Assem-
bly and Checkout" procedures at the end of this manual before inserting the CY233
and CY545/550 in the 40 pin sockets at U7 and U8, or the LED display and Memory
chip at U1 and U3. Be careful to match the notch in the chip with the silkscreen pat-
tern on the CYB-550.
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When all the parts have been installed, the board should be cleaned to remove the
solder flux residue which results from the soldering operation. It is only necessary to
clean the solder side of the board. The board should be cleaned with rubbing alcohol,
which does not leave a residue. It is often helpful to use a toothbrush or similar device
to help scrub the board. Once the flux has been removed, the solder side may be
scrubbed with a mild soap and water solution, then rinsed with clean water. Do not im-
merse the board, as this may damage some components. Rather, rinse the solder side
of the board gently under running water. The board should be reasonably clean and
free of flux when this operation is complete. Dry the board gently to remove all water.
Do not apply power to the board until it is completely dry.

The screws and spacers are used as feet for the four corners of the CYB-550 board.

% [ Install the 4 spacers and screws on the four corner mounting holes.

<0

This completes the main assembly procedure. The following sections explain the
theory of operation, which must be understood to determine the proper jumper con-
nections and switch settings. Then the jumper options are explained and the connec-
tor pinouts are listed. This will allow the user to make the cables necessary to connect
the board to the local computer, the power supply, motor driver, and other parts of the
system, as required.

Assembled CYB-550 (with Options)
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CYB-550 Theory of Operation

The CYB-550 Prototyping Board implements the basic support circuits for the CY545
or CY550 Stepper System Controller chip. This includes the CY545/550 itself, the
CY233 LINC for networking multiple CY545/550s, local external memory, a local HP
LED display, partial thumbwheel switch interface, and a wire wrap prototyping area.
The CYB-550 schematic is included in this section, and is the basis for this discussion.

The CY545 /CY550

The CY545/550 is the key component of the CYB-550 board. It is the Stepper System
Controller, and is described in detail in the CY545 or CY550 User Manual. Included
are descriptions of all pin functions and ¢commands. This information will not be
repeated here.

Support circuits for the CY545/550 include a crystal circuit, which provides the basic
timing for the device. The default value for this crystal is 11 MHz, which allows the
CY545/550 to generate all the standard serial baud rates. Also included are a 4.7 uF
capacitor and 10K ohm resistor, which provide an automatic reset when power is ap-
plied to the board.

The CY545/550 motor control signals are brought to wire wrap posts at W4, where they
may be connected to interface circuits for your motor power driver, limit switches, and
other direct motor control functions.
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The CY545/550 User Bits are also brought to wire wrap posts at W4, and may be used
as required by your application. The User Bits are also available at W9, but are out-
puts only because W9 signals have been buffered by the 7415244,

The data bus signals of the CY545/550 are connected to the other components on the
board, as are the appropriate control signals. The data bus is also available at header
W3, along with the parallel command interface control signals, for connecting the
CY545 in parallel to a host system.

The serial lines connect to the chip select switch SW4, then to the MAX233 transmit-
ter/receiver, and through it to the RJ11 serial interface jack.

The CY233

The CY233 option allows the CYB-550 to be used in a Network mode, with multiple
CYB-550 boards controlled from one host serial port. The CY233 operates with ad-
dress support and message based serial communications, or in the UART mode, with
simple serial to parallel data transfers.

Support circuits for the CY233 include a separate crystal oscillator and an automatic
power on reset circuit, shared with the CY545/550,

The CY233 address lines are connected to address switches, making it easy to select a
decoded mode address. This allows up to eight CYB-550 boards to be controlled by
one serial port. If more than eight boards must be controlled from the same port, the
(Y233 must be operated in encoded mode, which requires you to cut the U-E-D sig-
nal trace from ground, and add custom address decoding circuits. Details of encoded
mode are discussed in the CY233 User Manual. For the default decoded mode, sim-
ply close one of the switches to select the address for that CYB-550. The other switches
should be left open.
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The data transfer handshake signals are connected to the appropriate CY545/550
signals, implementing the proper parallel interface between the CY233 and the
CY545/550. The data bus signals are directly connected between the CY233 and
CY545/550

The serial lines also connect to the chip select switch SW4, then to the MAX233, and
through it, to the RJ11 serial jack. For convenience in daisy chaining multiple boards
together, the RJ11jack is a dual jack, with an input side and an output side. The CY233
received data signal is connected from the input side, while the transmitted data signal
may be connected to the input jack or to the output jack, as required.

The CY233 mode control signals are hard wired on the CYB-550. The signals are float-
ing, connected to + 5 volts, or connected to ground, selecting 2400 baud, no parity, 8-
bit data, ASCII characters, decoded 1-of-8 addressing, slave mode, and echo invalid.
These modes may be altered by cutting traces where needed, and reconnecting the sig-
nals as required by the new modes. All traces are accessible on the solder side of the
CYB-550. Refer to the CY233 User Manual for connections and functional details of
the other possible modes.

CY545 CTS/ Signal Considerations

When using a CY 545, there are multiple functions assigned to User Bit 6, pin 27. With
aCY233, this pin performs the FPL/ function directly with the CY233, The signal func-
tion is automatic when the parallel interface is selected, with FPL/ driven low by the
CY545 when there are data to output, such as aresponse to a query command or paral-
lel output of a quoted message.

When the CY545 direct serial interface is used, without a CY233, User Bit 6 can op-
tionally be used as a Clear To Send (CTS/) signal. This must be selected by a mOde
command, with bit 5 of the O command argument set. See the CY545 User Manual
for more details.

The CTS/ signal cannot be enabled automatically within the CY545, since the active
level for this signal is low, which conflicts with the level if the signal is used as FPL/ in-
stead. This would cause handshake functions with the CY233 to fail all the time! Thus,
the user must issue a mOde command to enable CTS/.

Since CTS/ defaults to the off state at power up, this can sometimes cause problems
with host system serial drivers that expect CTS/ to be active before sending any com-
mands to the CY545. There are two options for solving this problem. First, enable the
host serial driver without CTS/ testing, and issue a mOde command to the CY545 to
enable CTS/. Then re-enable the host serial driver with CTS/ testing on. We show an
example program, written in BASIC, in the CY545 User Manual that performs this
function. If the host system CTYS/ testing cannot be disabled to send the mOde com-
mand, the second option must be used. In this case, the mOde command to enable the
CY545 CT5/ signal can be put in a local, external, non-volatile memory for the CY545,
along with the "Auto Start” key, which will cause the CY545 to antomatically execute
the mOde command at every reset. Note that this approach can also be used to set the
CY545 baud rate to a fixed value, if desired, by use of another mOde command.
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An example command sequence to automatically enable CTS/ from the local memory
is shown below:

Y O<cr> Set memory pointer address to zero

E<cr> Following sequence is recorded to memory
=< Ctrl-R =4V "Auto Start" key sequence 12h, 34h, 56h

Q 0AOh mOde command selects ASCIl, enables CTS/

and selects serial interface

include any other "Auto Start" commands here
o<cr> Stop external memory command execution
Q<er> End of memory content definition

The above sequence of memory based commands, starting with the mOde command,
will be executed every time the CY545 is reset, since the "Auto Start" key sequence is
recorded in the first three locations of the memory.

For more details on external memory support, see the CY545 User Manual. This
CYB550 board already has circuitry designed to support a local external memory. The
/M memory option includes a 2864 8K x 8 EEPROM memory, which is writable and
non-volatile.

The Serial Driver/Receiver

The CYB-550 serial interface is supported by the MAX233 chip, which has internal
voltage generation and two sets of drivers and receivers. With the internal R$232-level
voltage generator, the MAX233 requires only a +5 volt connection, allowing all cir-
cuitry on the CYB-550 to operate off of only one +5 volt power supply.

One set of drivers and receivers is connected through a chip select switch to the
Transmit and Receive lines of either the CY233, CY545 or CY550. The second set is
connected through the switch to the CTS and RTS lines of the CY545/550.
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The Memory Interface

The memory interface of the CYB-550 is designed to accept a variety of different
memory devices, including SRAM, EPROM, and EEPROM. The memory option sup-
plied by Cybernetic Micro Systems uses an EEPROM, so that the memory contents
can be written through the CY545/550, and the contents will be retained when power
is removed from the board.,

The memory chip fits into a 28 pin socket, wired to accept up to a 256 Kbit (32 Kbyte)
memory. However, smaller memories will also work, and 24 pin memories require a
jumper change at W2.

The addresses for the memory, display, and thumbwheel switch interfaces are
generated by the CY545/550 data bus, and are latched by the 741.S373s near the
memory. Only the memory chip uses the high byte of the address, while all the inter-
faces use the low byte.

Z ore -
h
VeC _ZE-j
ALa
, a1z cerpEleme— —
Alz
A1l oE-pREe—
Alo -
A9 WEA BT o
ag |
D87 |4
- e
A6  DBES
hd  op3
) - R
= ¥ SmpE——
——-j Al oceo &
A
- — vss 22
- — YEETEe =
arg, 71
MEMORY

The Memory Interface portion of the CYB-550

The HP Display

The CYB-550 also supports the HDSP-211x displays from Hewlett Packard. These are
8 character LED displays, with all drivers, character generator, and refresh logic in one
module.
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The display is directly controlled by the
CY545/550 when the proper output
mode is selected, using the mOde com-
mand. The lower address lines are used
to select the internal register and
character locations of the display, while
the control signals generate chip select
and read/write strobes.

When the CYB-550 is used with the
memory and display options, a complete
stand-alone motor controller can be im-
plemented. The CY545/550 uses the
memaory to obtain the desired command
sequence, and uses the display to inform
the operator of the status, or to prompt
for input as required. No host computer
is needed in this configuration, once the
memory contents are defined!

The Thumbwheel Switch Interface

Also implemented on the CYB-550
board is a partial thumbwheel switch
interface for the CY545. This includes
the address lines, a 741.S244 buffer,
with proper enabling logic, and the
combination of address lines A6 and
A7, ANDed by a 74LS08.

To complete the interface, you must
add a 74LS138 for each group of
parameters that require thumbwheel
switch inputs, plus a 74L.S156 for each
individual parameter, plus the
thumbwheel switches themselves.
The complete interface is discussed
and shown in the CY545 User Manual.

Note that the CY550 does not support
thumbwheel switches.
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It is also possible to implement a minimal thumbwheel switch interface, with one set
of 8 thumbwheels used to control the values of all parameters. Such an interface re-
quires only the addition of a 7415156, plus the 8 thumbwheel switches, and is shown
below:
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A Minimal Thumbwheel Switch Interface may be added to the CYB-550

To use this interface, you must set the proper parameter value into the thumbwheel
switches before they are read by the CY545. This will usually involve a prompt mes-
sage from the CY545, telling the operator to enter the specific parameter, for example,
"Enter Rate Now".

The CY545 must then wait for the number to be set before the thumbwheels are read.
This could be done by waiting for one of the user bits to change state, with the operator
pushing an enter button after the thumbwheels have been set.

Now the CY545 can read the parameter, with the proper command following the wait
for user bit, such as "R # <cr>".

This sequence must be followed for each parameter read from the switches, since all
parameters are read from the same set of switches.
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Power and 1/O

The final section of the CYB-550 board covers the power supply inputs and signal I[/O
functions. The board uses only +35 wvolts, since the RS-232 driver voltages are
generated internally by the MAX233., When +5 volts is supplied, an indicator LED
will be on, showing that power is applied.

There are two power connectors on the CYB-550, One is a four pin, polarized header
(J1), with matching connector supplied. This allows you to wire your own supplies into
the board. Note that the extra”+" and "-"voltages are not used by the CYB-550
circuitry, but are available in case you need them in your wirewrap application.

The second power supply connector is a 180° 5-pin DIN connector, at location J2. This
connector is compatible with the Elpac WM 063 series of power supplies. These sup-
plies also make a "+" and "-" voltage available if required by your application.

9 BER +S HLMP~6&00

J1 Header

Power Signals for the CYB-550 Board

Location J3 is the RJ11 dual jack, used for RS-232 serial communications. The RS-
232 signals are connected through J3 and J4, and then are switched to the CY545/550
or the CY233 through switch SW4. You may optionally install a DB-9S connector in
J4 in place of the RJ11 dual jack.

Finally, the wire wrap area may be used for any custom circuits required by your ap-

plication, including motor power driver interfaces, and completion of the thumbwheel
switch interface.
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Jumper Functions

Various options on the CYB-550 circuit design are selected by connecting the ap-
propriate jumper pads together. Each jumper group is indicated by a "W" jumper num-
ber, with individual jumper pads in each group designated by unique labels. Small wire
wrap posts are provided in a strip with the CYB-550. These posts may be broken to
the appropriate length and soldered into the jumper pads. Jumpers may then be con-
nected by shorting plugs or wire wrap wires between the pads involved.

The following sections describe each jumper and discuss the possible connection op-
tions. All jumpers are also shown on the CYB-550 schematic.

W1  Address Signals

1 The low address signals from the 7418373 are brought to W1 (labeled 0
through 7). These signals may be used for further decoding in custom
CY545 thumbwheel switch circuitry. The signal labeled "A" is the com-
bination of A6 and A7, ANDed through a 74LS08. This signal provides
the enable to the third 7418138 of a full thumbwheel switch interface

L design. See the CY545 Thumbwheel Circuit Diagram in the CY545 User
Manual for more details. The CY550 does not support Thumbwheel
Switches.

0000000

W2  Memory Size Jumpers

Two sizes of memory packages, 24 pin or 28 pin, may be used on the CYB-550. The
default size is the 28 pin configuration. To use a 24 pin Memory, the traces connect-
ing the two pairs of round pads may be cut on the back of the board. Then a wire may
be soldered between the pairs of square pads, as shown in the figure.

.-"/ E-E;EE —hdi
Cut BE24 «__ Connect
Back of Board
traces an2+4 - +— Square pads
o028 o028

W3  Parallel Port

The parallel data bus is brought to W3 for use in parallel interfaces to the
board. The support signals for a parallel interface, XMEM, BUSY, and
IO REQUEST are also available on this jumper, as are +5 volts and
Ground. A 2x10 or 2x8 header may be used in this location. Three spare
posts are available for any use.

27,



W4  Motor Support Signals

000000
SZRERR

o
(1]
=
(=]

The first section of W4 provides access to most of the CY545/550 motor
support signals. The second set supports the thumbwheel switches, and
the third set accesses the user bits. The signals may be used as required
by your circuit and application.

LED indicators on Pulse, Direction, Stopped, and Slew light up when the
signals go low. Thus, you'll see lights with each step pulse, CW direction,
when stepping, and when slewing at the maximum step rate.

LED indicators on User Bits are off when the bits are high, the power-
on state. The LEDs light up as the bits go low. Thus, when using CTS/
with the CY545, B6 lights up when the chip is Ready and turns off when
Busy.

The wire wrap area is located next to jumper W4, making it especially
easy to add the necessary interface circuits between the CYB-550 and
any external connections.

Note that the CY545/550 provides limited drive current on its signals, so
buffers may be required when the signals drive off-board connections.
For example, buffers or opto-isolators may be required between the
CY545/550 and the power driver stage for the stepper motor. This would
be most critical on the Pulse and Direction signals of the CY545/550.

WS  Serial Turnaround Jumper
This jumper is hardwired closed and provides a serial turn-  Cut for

jack). This is the case for most single board serial applications
and for the terminating board of a network. For networking ap-

around of TxD when only a single RJ11 Jack is used (the IN  Networks
N
T

plications, the trace connecting the two pads should be cut, and
TxD will only transmit on the OUT jack as shown below: Back of Board

Host Ring Network (conserves cable)

Single Cable

R T K T R T R
— | | ! ] 1 ] .F

[} ouT N ouT ™ ouT I ouT

=

|| | |

50" max :-I'




W6  Network +5 Volts

The + 5 volt power supply may be networked through a series of boards via the serial
cable. To take advantage of this feature, connect the Wé pads together and use
a 6-wire serial cable between the boards. Do NOT bring the +5 volts back to your
IBM-PC or Host. Use a four-wire cable to the Host.

QO open -0 closed
© No +5 volts on RJ11 '+5 volts passed through

W7  CY545 SwSel Jumper

W7 Since pin 12 of U8 is used for CTS on the CY550 and for SwSel on the CY 545,
the pin is left open when the CY233 is the object of serial communications.

If the Serial Chip Select switch is set to the CY233 position, a CY545 is in
U8, and if you are using the thumbwheel switch input, then you will need to

SEL  connect the pads at W7 to enable SwSel. If using the CY233 and the CY550,
then the jumper must be left open. All other cases are "don’t care".

W8  Additional Busy Signal - User Defined
The CY 545 and CY550 provide a clear-to-send (CTS)

CY545 CTS/ signal that remains high while the chip is busy
CYS550 CTS/ — processing commands. There may be times, such as
BUSY when executing stored routines, that you may want a

"program busy" signal in addition to the standard CTS.
O-s— user bit This signal, generally a user bit, may be brought to
W8. When the User bit input to W8 is high, or CTS
from the chip is high, a busy, or high, will be sent on
CTS to the host computer. When both signals are low,
= the computer may resume sending commands.

Touse W8, you will need to cut the trace connecting the cen-

ter post of W8 to a pull-down resistor. The resistor provides Back ol bead
a constant Ready signal. Bring any unused user bit (except ws @
UB6) to the outer post marked "BUSY". Then Jumper the

BUSY post to the center post, using a wirewrap wire or cut here
shorting plug.

To abandon the double busy, move the shorting plug over to
the left pair of posts to again enable the pull-down resistor. £ront of Board
Alternatively, the user bit switch may be closed, to pull the

signal to ground, for a constant Ready.

Connect Busy
signal as shown
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At power-on or reset, the user bits default high, and your selected user bit would need
to be set low prior to enabling the CTS mode (see CY545 Mode Command). To use
the BUSY signal in a stored program, the bit should be set high (i.e. B_0) at the begin-
ning of the program, and should be set low (/B_0) at the end of the program.

W9  Buffered User Bits

The 8 bidirectional user bits are brought to W4. The signals then pass through the
7415244 at U11. These buffered signals are tapped at W9 to provide Output-Only user
bits for custom circuitry. The signals at W9 are repeated on 8 pads beneath the 741.5244
at U11.

Wire Wrap Area

A wirewrap area is provided for custom circuitry such as the thumbwheel switches or
power drivers. Both +5V and GND are brought to pads at the top and bottom edges
of the board, and a single larger pad near U4 provides access to an additional power

supply.
Back of Board

A VME connector pattern at the far

50 450 a0 =80 'K

;\”i edge of the board has been modified O & 0000000000000000
(=XRelelelalelelelaleReleYaEale
.}. for three styles of connectors. The 838399923900000000¢0
@ Qg «— board accommodates a standard 96 $226000060620990000
oo pgn VME connector (3 rows pf 32 &vgggggggggggggggg
K Aol pins each), but be aware of the inter- 83530239398003300030
connectivity, or you may use a &°33333323333333333
909 modified connector which contains BoB00005055560060000
ogo0000000D0000000

Oqs Cllﬂ)’ EVEry Dt]]EI'Piﬂ. Inthe case of a 000000000000 000000
@0 modified connector you will notice VME Style | cevocococcocooacoo
300 that the signals are carried to theun- Connector | oovoooococosscaoo

gt used center row, to allow snlu:!er con- b el e
5% nections as well as wirewrap e et
gog connections. You will also note that ggEEEEEEEEEEEE
._gxo «— the outermost row contains enlarged 280900080900002
0Qo pads so that heavier-duty power con- 83g399299000000
é?_] nectors may be installed instead of a 258999090000000
VME connector. O 3 3esseanaetes
=] GROO GHOO

Wirewrap
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Power Connector Pinouts

J1 Power Header

Connector J1 is used to bring power to the CYB-550 circuits. It is a standard 4 pin
header, with pins on 0.156" centers. The mating connector is also supplied with the
CYB-550. Pin 1, the + 5 volt input, is physically closest to J2, while pin 4, the negative
voltage input, is closest to the edge of the board. The alternate + voltage is also
brought to a pad near the wirewrap area if needed for motor driver voltage.,

J1 Power connector

e 1 4 — alternate voltage
+O /3 + alternate voltage
o) ] 2 Ground
|
1

J2 DIN Power Connector

The connector at J2 is the alternate power supply connector for the board. The 5-pin
180° 1/2 inch diameter DIN receptacle is compatible with the Elpac WM 063 series of
wall mount regulated power supplies. Power supplies with incompatible connectors
may be used by removing the supply’s output connector and replacing it with a custom
wired DIN plug on the power supply output lines, using the figures below for reference.

Board Receptacle Power Supply Plug
+5 [ /7 Qe GO Ol +5
67 Q 0 O
+12 0 -12 -12N_09 “+12
NC NC

Note that the CYB-550 board only requires the +35 volt supply (the RS-232 voltage
levels are generated on the board by the Max233), so the + and — voltages on J1 and
J2 may be unused. These additional supply inputs are provided to support custom cir-
cuits, as required by the application.
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SW1 Network Address Switch

The Address Switch (SW1) is an 8 position DIP Switch (SPST Make-or-Break) pack-
age. The eight positions are connected to the CY233 address lines A0 - A7, and provide
one-of-eight addressing for use in network configurations. Closing only one switch

)

z

Y233

st

B & B B

] et el e 1

A7 "‘I

SW2  Jog Switch

selects the address for the board by connecting
that address line to ground. If the address mode
isnot used, the eight switches are ignored and be-
come available to the user for any purpose.

More than eight boards may be networked using
encoded addressing in the wirewrap area. See
the CY233 manual for details.

If the CY233 is not used, it may be desirable to
omit the DIP switch and use wirewrap posts for
custom applications. You will note an addition-
al row of holes in SW1 to accommodate a double
row of wirewrap posts.

The Jog switch is a SPDT switch which connects the JOG line High, floating, or Low
(Make-Break-Make). The Jog line is always tested by the CY545 and will cause the
motor to Jog continuously CW or CCW while the switch is tied to either GND or +5
volts, respectively. The motor will stop stepping when the switch is returned to the cen-

ter position.

The Jog line is also brought to a post on W4,

so if the post is used in an active interface, the Q ({\6—@

switch should either be set in the center posi-

JOG

tion or be omitted from the board entirely to

avoid conflicts.

labels on the face of the board at SW2 (CW and
CCW) refer to the switch action (see figure),
which is opposite from the electrical polarity

of the actual pads on the board. The pads on

If the switch is omitted from the board, it
should be noted for future reference that the _
CCW cCwW

the back of the board are labeled according to
the electrical polarity rather than the switch g
position. Q00 Q00 O

= + = +5 = +5v
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SW3 User Bit Switch

The User Bit Switch (SW3) is an 8 position DIP Switch (SPST, Make-or-Break) pack-
age. The eight positions are connected to USRB0 - USRB7, and provide a connection
to ground when the switch is closed (the signals are internally held high when the
switches are open). The first 6 switch positions are dedicated to the user bits, while the
upper 2 user bits are shared functions.

User Bit 6 (Switch 7) is shared as the FPL signal for the CY233, CTS for the CY545,
and RTS for the CY550. Since all of these are serial communications functions, User
bit 6 should be left open if using any serial communications.

User bit 7 (Switch 8) is shared with HP-SEL and is not available as a user bit if the HP
Display is used. It should be left open in this case.

SW3 W4
,r‘r.ﬂ  Than A
- Ol 87  ®HP_SEY
/ Shared functions
; | 7 Ol Bs (FPL/CTS/RTS)
P = *
{ 6 Ol Bs
5 [ O/l B4
4] O | .
Always available
3 O | B2 | touserapplication
= Ho|=
CY545
CY550 1 Ol B
-
A

These eight user bit signals are also brought to posts at W4 and to an additional row of
pads under the switch to allow interfacing to external circuitry. If these lines are driven
by this other circuitry, then the switches should be set in the open position, or else the
DIP Switch may be entirely omitted from the board.

SW4 Serial Chip Select Switch

The chip select switch at location SW4 directs serial communications from the RJ11
Serial jack, through the Max233, to either the CY233, CY545, or CY550. This compli-
cated switching is provided by a 4P3T switch. A standard 4P3T switch has a pin pat-
tern that provides polarity. This board has been designed to accept the switch in either
polarity, allowing the use of various vertical or right angle switches, if desired. Although
Break-before-Make action is preferred, Make-before Break has no harmful effect.
The switch positions provide the following connections:
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MM MAX H»WSI! Bas L1 H]

(DED @

Ji-pind mu Ta0 fﬁtsm =0 ™D  TxD  T«b ™,
J3-pln 3

J3-pins
J3-pin 2
MAX 7432 m.I'E'IE T332 Eﬁﬂ 545 M 231 :
. Switch Signal
SEL 'f:rs.ISE SEL v/ b Connections

a1, -
us us uz L s
CY550 CY545 CY233 C{%zj_/D O @ O
5, . 5, Switch Action
3 . SEHodEpo
2 2

3 2 1

Position 1 connects the CY233 serial signals to the RJ11 and can connect the
CY545 SwSel signal to the thumbwheel circuitry if jumper W7 is used.
(See discussion of W7.)

Cya33 CYs545 74LS32 CY550

74L532

Position 2 connects the CY545 serial
signals to the RJ11 and connects
SwSel to the thumbwheel circuitry.

Position 3 connects the CY550 serial
signals to the RJ11.

SW5 Reset Switch (Push Button)

The Reset switch at SW5 is a normally-open push button switch. Pressing the button
pulls the CY545/550 and CY233 Reset lines high, providing a hardware reset of both
U7 and U8. An extra pad is provided beneath the switch, connected to the combined
reset lines, so that you may access the reset from external circuitry.
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J3 Double Serial Jack

The RJ11 telephone style jack accepts a four- to six-wire telephone cable. The pin
numbers on the RJ11 serial Jackl (IN) and Jack2 (OUT) at location I3 are labeled to
correspond with the pin numbers of an IBM PC compatible DB25 connector. The sig-
nals TxD, RxD, CTS, RTS, and GND are available at J1 IN and J1 OUT. A +5 volt
signal is also available at J1 IN and J1 OUT for use in a multi-board network by con-
necting the pads at jumper W6. The + 5v signal should not be connected to the host
computer.

TOP

1
5
SERIAL LIACKS

J4 Optional DB9 Serial Connector

A DB9 pattern is provided at location J4 with pads labeled to correspond with the pin
numbers of an IBM PC compatible DB25 connector, consistent with the RJ11 labels
above. The pattern is wired for a female DB9S connector for an IBM-AT computer,
and the only signals connected are Gnd, TxD, RxD, CTS, and RTS. You may install
your own DB9 connector instead of the RJ11 jacks.

The Serial Cable

The double RJ11is designed for use with data-type cables, where pin 1 polarity is main-
tained. Cybernetic Micro Systems provides this style of cable with its products. When
using the single RJ11, the data-type cable is recommended, but a standard phone cable
will work as long as the proper adjustments are made within the DB25 connector.
When using both serial jacks in a network, only data type cables should be used.

Standard Phone Cables:

= =

Data Cables are recommended and maintain pin 1 polarity:
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DB25 to RJ11 Connector

Making your own connector: The RJ11 insert on the RJ11-to-DB25 connector is often
designated 623K. Looking at the side of the 623 with the wires, you will see that there
are two rows of wires offset from each other. The wire colors and the direction of the
offset vary with brands. In making a 4-wire connection, select the inner four wires and
line them up left to right as follows:

i .

Lay out the components to be connected, as shown below. When using a data-type
cable, the 623 should be positioned so that the locking key for the cable is toward you
and facing down. The wires should be facing up and should be on the end away from
you. The wiring side of the DB connector should be facing up, with the computer side
of the DB facing down. Connect the 4 signals as shown in the figure. If using the 2
extra outside lines for custom circuitry, connect them last. Note that the pin labels refer
to the signals as seen from the IBM-PC.

either or

o— —0

DB25

HC or RTS

o\ [2ER2E _ _
If using a standard phone cable instead of a data-
DO000 type cable, then turn the 623K 180° so that the wires
are toward yvou and the locking key is away from
Data cable you. Thisreverses the phone cable wires, while the
left to right 623 wires will still be labeled TxD,
GND, CTS, and RxD.

36



Daisy Chaining CYB-550s - Networks

The CYB-550 can be used in a serial network.
Connections between boards can be made via
4-wire cables or 6-wire cables with telephone
type jacks. The 6-wire cables can carry both
data signals and power as shown in the figure.

The RJ11 jack on the board is capable of
delivering up to 6 signals, The 4 inner signals
(4-wire cable) transmit TxD, RxD, CTS, and
Gnd. The 2 outer signals (6-wire cable) trans-
mit +5v and RTS. When connecting several
boards in a serial network, it may be ad-
vantageous to transmit the power signals
through the network, with power originating on
the terminating board, using W6.

Remember not to connect any power transmis-
sion signals to the host computer.

CY233 Network Communications

The CY233 serial communications parameters are hardwired on the CYB-550 to select
2400 baud, no parity, one stop bit, 8-bit data, ASCII characters, decoded 1-of-8 address-
ing, slave mode, and echo invalid. If any other baud rate or protocols are needed for
the systemn, these signals may be altered on the back of the CYB-550. Refer to the
CY233 manual for details on different parameters.

CY545/550 Serial Communications

The CY545 and CY550 are designed for adaptive serial communications from 300 -
19,200 baud after the receipt of 2 carriage returns. The protocol is fixed as no parity,
8-bit data, one stop bit, and ASCII characters. CTS is active in the CY550 and may be
set active in the CY545 using the mOde command.
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Final Assembly and Checkout

This section will discuss the completion of the CYB-550 board and initial operation.
The remaining tasks are concerned mainly with connections between the board and
the rest of the system, whether it be a terminal or computer. The user must decide,
based on the specific requirements, which jumpers will be used. The appropriate
jumper pads for the various options must then be connected together.

(O] Install jumpers as required.

Next, cables must be made for any applications circuits, connecting the data interface,
and the power supplies. See the listing of connector pinouts for the appropriate signal,
those lines which are not used may be left disconnected. They do not require any spe-
cial terminations.

[[] Construct connection cables as required.

Before the board is connected to the power supply, perform a careful visual inspection
to insure that all parts have been placed in the right locations and that LEDs,
electrolytic capacitors, and ICs observe the proper polarities. This is very important
for proper operation of the board.

[0 Perform visual inspection for correct part placement.
[J Install board standoffs at the four corners.
[J Connectthe +5 volt logic supply and turn it on.

Now, use a VOM to see that + 5 volts can be measured at various points on the board.
In particular, + 5 volts should be across C4, and at the power supply pins of all the ICs.
No part on the board should be hot from applications of power.

[] Checkfor +5 volts to various components on board.

[J Turn off power supply.

NOTE: NEVER LEAVE THE POWER SUPPLIES ON WHEN CHANGING
CONNECTIONS OR ADDING PARTS TO THE BOARD.

When the board checks out satisfactorily, the CY545 or CY550 may be installed into
the 40 pin socket at location U8 and the CY233 may be installed at location U7. Be
sure to observe proper polarity when installing these parts. The notch on the pin 1 side
should face the middle of the board. Install the part by starting the pins on one side
into the socket, without pushing them completely into the socket. Then do the same
on the other side, Once all the pins have been started, gently push the entire part into
the socket until the pins are well seated. Be sure that none of the pins are bent or go
under the part. They should all fit smoothly into the socket.

38



Insert a CY545 or CY550 into the socket at location U8.
Insert the optional CY233 into the socket at location U7.

Do not install the optional Memory or Display until the initial tests
have been completed.

o O0adaad

Connect the optional serial cable to J3.
[[] Turnon power.

The capacitors on the Reset line of the CY545/550 should provide an automatic reset
On pOWer up.

CYB-550 Debugging
The following section explains a check-out procedure for the CYB-550 board.

CY545/550 Tests

The following steps provide a basic test of the CY545/550. To check the CY545/550
serial interface will require a serial terminal, or a computer with a terminal emulator
program. You must be able to send ASCII characters from the keyboard and display
received data. Checking the CY545/550 parallel interface, if used, will require more
software development, since you must drive the eight data lines from an IfO port, and
control the CY545/550 handshake signals as well.

Basic Test
[ To check basic operation of the CY545/550, apply power.
[0 Toggle the Jog switch (SW2) CW and CCW.

[J The CY545/550 should step at about 15 steps per second when the
Jog switch is activated, and the CCW signal should be low when the
Jog switch is in the CW position. The PULS LED will flicker while
stepping, the STOP LED will light while stepping and turn off when
stopped, and the DIR LED will light in the CW direction and turn
off in CCW direction.

[] Return the switch to the center "off" position.
In case of difficulty with one of the steps above, be sure that the parts have been

installed correctly (especially those with fixed polarity), jumpers are connected proper-
ly, and cables are wired according to the connector pinouts listed.
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Serial Interface Tests
[[1 Select the CYS545 or CY550 position on switch SW4.

[1 Connect the CYB-550 RJ-11 serial jack to your computer or
terminal.

[0 Configure the communications for 8 data bits and no parity, with
your desired baud rate, or use the CYS-545 software package for
the IBM-PC, which automatically sets up communications and
performs some initialization tests.

Send two carriage return characters to adapt the CY545/550 baud
rate. (Not required when using the CYS-545, which automatically
performs this function. )

O

Send the command:
+ <er>.

Send the command:
—Z o>,

]
[[] The CCW signal will go from high to low, lighting the DIR LED.
]

[0 The CCW signal should return high, turning off the DIR LED.

If the above sequence works successfully, you are commanding the
CY545/550 through the serial port. Continue with additional commands
shown below.

Parallel Interface Tests

[[] Connect your host system to the CY545/550 parallel interface at
W3.

[[] Place the "+" command on the data bus, ASCII value 2Bh.

DO=1
Di=1
D2=10
D3=1
D4 =10
D=1
D6 =0
D7=10

[[J Lowerthe IO REQUEST line.
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[0 Wait for the BUSY line to go low, then bring IO0_REQUEST
high again.

[[] WhenIO REQUEST is brought high, BUSY will return high.

[0 Wait for BUSY to return high, then place the carriage return code

on the data bus, value 0Dh.
D0=1
D1=20
D2=1
D3=1
D4 =0
D=0
D6=20
D7=0

[0 Generate the IO_REQUEST handshake strobe again, interacting
with the BUSY signal.

[[1 Upon completion of the above sequence, CCW will go low, lighting
the DIR LED.

[1 Repeat the above sequence, with the "-< er>" command.
The ASCII code for "-"is 2Dh. The CCW signal will return high
and the DIR LED will turn off when this command is sent.

If the above sequence works successfully, you are commanding the
CY545/550 through the parallel port. Continue with additional
commands shown below.

Additional CY545/550 Commands

[0 Trytotoggle a User Bit signal using"B 16<cr>"and "B 0<er>"
for User Bit 0. Remember the single space character between the
command letter and the argument value. The LED on User Bit 0
will toggle on and off.

[1 Try to step 200 steps (CY545) or 10 steps (CY550) with the default
parameters, using "G <er>",
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HP Display Exercise

[] Turn off power.
[] Install the optional HP LED display and reapply power,
[[] If you are using the local HP LED display, issue the command:
O 85h<cr>
to enable the use of the display.
[] Issue the query command:
? R<er>
[[1 The CY545 should respond by displaying "R = 00100" on the local
display, or out the serial port if the above mOde command has not
been issued. The CY550 will respond "R =00000".
Local Memory Exercise
[0 Turn off power.
[] Install the optional Memory Chip and reapply power.
[] Issue the following command sequence to test the memory:
Y 50<er>
E<er>
"Mem Test<er>
"0<er>
Q<cr>
Y S0<cer>
X<cr>
[] After the "X" command is issued, the CY545 should display the

message "Mem Test" on the local display or out the serial port.

At this point, the major CY545/550 components are working. Other command sequen-
ces may be tried to exercise additional features. If a thumbwheel switch interface is
being used, you may check this by using a parameter value of "#", then performing a
query to check that the proper value is being read from the switches. Other command
sequences are shown in the CY545 User Manual.
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CY233 Tests

This check-out of the CYB-550 board will require at least a serial terminal. A com-
puter with a terminal emulator program will also work well. The only requirements
are the ability to control transmitted characters and the ability to display received
characters. (A BASIC language driver that performs this function on an IBM-PC class
computer is provided in the CY233 Users Manual.)

We will assume this CYB-550 board is set for address 01 in describing the following
tests. If you use a different address, substitute your selected address for that shown.
When an invalid address is needed, be sure to use an address different from the one(s)

selected for your board.

L]

[

Set the board for address 01 by closing the second switch
(position 2) on SW1.

Set the CY233 for ASCII Character mode and Echo Invalid.
Choose parity, baud rate, and other functions to match those of
your serial test system.

The default settings of the CYB-550 board provide 2400 baud,

8 data bits, no parity, ASCII Character mode, decoded addressing,
and Echo Invalid. Try to set your system to match these selections.
Otherwise, you must cut some of the traces on the CY233 mode
selection signals.

Connect your test terminal to J3, the serial input connector.
Select the CY233 position on switch SW4.

Reset the CY233 by pressing the Reset Button or by cycling the
power supply.

Send a message with an invalid address to the CY233:
W03Test <cr>

where "<cr>" is the carriage return character. There are no
spaces between the CY233 command and the message.

The CY233 should echo back:
W03Test<er>

The echo will start after the W command and 03 address have been
received. If the echo is correct, the CY233 is functioning, with
baud rates, parity, etc. matching those selected for your terminal.

If no echo occurs, be sure to verify your operating mode selections,
connections to J3, switch SW4, etc.
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[ Now send to the CY233:
W010 8lh<cr>
W01? S<er>

[] Since each is a valid message, the CY233 will not echo it, but after
the W and 01 are received, each character in the data portion of the
message will be passed in parallel to the CY545/550. The commands
will change the mode of the CY545/550 to output to the CY233, then
query for the value of the slope parameter.

[] The CY545 and CY233 will respond with:
RO1S=00220<cr>
The CY550 and CY233 will respond with:
RO1S=00000<cr>

[J When the above sequence is successful, you may send any message
to the CY545/550, commanding it to change its parameters, execute
a motion, etc.

This completes the test of the CYB-550 board. The CY545 or CY550 and CY233 have
been checked, and messages have been passed between the CY233 and the CY545/550.
If the above tests failed, be sure to carefully check the assembly of the board, all jumper
connections, and all switch settings. Try to verify that serial data is getting to the RxD
signal at J3 when your terminal is transmitting, and that the data reaches the CY233 at
its RxD pin, pin 10. You can also check if the CY233 is alive, by seeing that the Res-
tart line, pin 9, is low during normal operation, and that a 1.8 MHz clock is being
generated from the CLK line, pin 30.

If the above tests do not resolve the problem, contact Cybernetic Micro Systems.
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The CYS545
Stepper Motor Control
Panel Software

for the CYB-545 & CYB-550 Prototyping Boards
© Copyright 1990-1992 Cybernetic Micro Systems Inc.

System Requirements:

e CY545B Stepper Motor Controller.

e Works only marginally with CY550 Stepper Motor Controller.
e CYB-550 (or CYB-545 RevB modified to add CTS).

¢ Coml or Com2 Serial Port with Txd, Rxd, and CTS

¢ IBM PC or compatible with 256K memory.

e DOS 2.1 or greater.

e Floppy drive or hard disk.

e Monochrome or color, text or graphics, monitor.

e This software may be copied or renamed.

To invoke the CYS545 Panel software type

CYS545
The software comes up using the following default values:

CY 545 active, 512 Bytes of external memory, memory not active,
Com 1 @ 9600 baud, CGA display.

All of these values may be changed from within the program. Alternatively these
options may be selected at invocation by adding any desired switch settings to the
command line.

Command line options are:

/N No CY545

/M [bytes] use Memory [at specified byte size]: {D eolor Display color:
5= 512bytes 8 = 8192 0 Black for Monochrome
1 = 1024 bytes 6 = 16384 1 Blue on black - default
2 = 2048 bytes 16 = 16384 2 Green on black
4 = 4096 bytes 3 = 32767 (32K-1) 3 Cyan on White

/C Com 2 4 Red on White

/B rate  Baud rate from 300 to 9600 5 Magenta on Grey

/S speed use 3 or 4 for *386 and '486 machines
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HINT: If you plan to use the same settings all the time, then
place the command line in a DOS batch file, such as:

COPY CON: STEP.BAT

CYS545/C /Do /M81982 /N

~L
This will set COM 2, Monochrome display, 8K bytes of memory
(8Ex8 or 64K bits, same as the X2864), and will leave the CY545
off line, thus not reading all of that memory until told to do so
at the command line. The /M switch only uses the first digits of
the byte size to set the number of K bytes of memory.

If the CY545 is detected online, then the chip is ready to accept instructions from the
command line, If the CY545 is not detected, the program reverts to pseudo command
entry for practice sessions. The CY545 communications can then be turned on with the
CY545 ON command, which retains all of the parameters that were set in the practice
session. To turn on the CY545 and start clean, use RESET instead of CY545 ON.

<ESC > key

<F1> or
HELP

value =

Comz
COM1 or COM

BAUD

BAUD rate

CYS545 Meta Commands

Pressing <ESC>from the command line exits the program and
returns to DOS. Typing ESC or EXIT or QUIT at the command line
will also exit the program. Pressing < ESC> from any other function,
terminates that function and returns to the command line.

Available only at the command line, HELP displays the

CYS545 meta command summary, the CY545 command summary, and
the CY545B pin configuration. The screen color may be changed from
the Meta-command help menu using <F2 >, and will take effect upon
returning to the command screen.

A decimal or haxadecimal value with a leading or trailing = will return
the decimal and hexadecimal values of the number, up to a 16M limit.
It will also return a modulo 256 number, useful for converting an
absolute memory address to alocal page address, for page limited jump
parameters. A value entered here as 1K or 16M will return 1024 or
16777216.

Sets Com 2 as the serial communications port.
Sets Com 1 (the default) instead.

Sets the Com port baud rate to 9600 and resets the CY545 to adaptively
change the chip’s baud rate.

Sets the specified rate from 300 to 9600 baud, based on the first number
seen in the parameter. Also resets the CY545.
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RESET

CY54s

CY545 ON

CY545 OFF

SPEED value

MEM ON
MEM OFF
MEM size

READS
READ

WRITE

Reinitializes the Com port and reads the CY545 register values. Does
not affect external or defined memory and does not reset the CY545.

Same as CY545 ON.

Turns on CY545 communications and resets the chip’s parameters to
match those displayed on the screen.

Turns off communications with the CY545 and allows command entry
on the screen for practice sessions.

Some faster 80386 and 80486 computers are too fast for this program’s
CY545 read operations. Speed adds delay multipliers to the program
execution. The default speed is 1, and 3 or greater is recommended for
fast machines.

Turns on memory options.

Turns off memory options.

Turns on memory and sets size to any number from 1 to 32767 bytes
(32K-1). If the value is zero or is not present, then memory is turned
off.

Same as READ, but with sound turned on.

Reads external memory as defined by the Memory Size statement. If
actual memory is smaller than the definition, then memory will be read
as many times as necessary to read the defined number of bytes, As
memory is read, it will not be displayed until a carriage return is
encountered. So areas of program code will read and display quickly,
while blank sections of memory will accumulate and will take longer to
appear on the screen. If memory contains no carriage returns, then an
error message appears and hardware must be reset before continuing.
If the CY545 is offline, then the Read command has no effect.

Writes the currently defined number of bytes, regardless of actual
program length, into external memory starting at address zero. If
nothing is in the software’s program buffer, then null bytes will be
written to memory. If defined memory is shorter than real memory,
then real memory will be only partially filled, as would be expected. If
defined memory is larger than real memory, then a wrap-around will
occur in real memory, which is a serious problem. The resulting real
memory will have the last part of defined memory overwriting what had
just been written into the beginning of real memory. If the CY545 is
offline, then the Write command has no effect.
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WRITE addr

FILL char

FILL

AUTO

Same as the Write command, except that the program is loaded at the
designated absolute starting address in external memory. This could be
dangerous if your program has jump and loop commands, which use
addressing. However, if the offsets are always multiples of 256 then
page-size addresses would not need to be altered. The offset feature
can be very useful for setting up a series of similar programs, which
could then be edited to change only a few parameters in each one.If the
CY545 is offline, then this command has no effect.

This command does not affect defined screen memory. Use the MEM
Size command and READ memory command to view the relocated
code on the screen.

Writes the defined character to all memory locations as defined by the
currently specified memory size. If defined memory is smaller than real
memory, then only the beginning of real memory will be filled. If
defined memory is larger than real memory, then real memory may be
filled several times with no ill effects. If the CY545 is offline, then only
defined screen memory is filled.

Same routine as Fill char, except that instead of the user-defined
characters, the default values sent to memory are carriage returns. This
is useful in CY545 memory management. When programs are sub-
sequently written to different locations in memory, the spaces between
programs will already be filled with carriage returns. If memory
routines make jumps to bad addresses, then rather than becoming lost
in unintelligible instructions (such as FF streams), the CY545 is more
likely to encounter two successive carriage returns, which will cause the
CY 545 to abort external program execution and return to the host. The
only adverse effect of filling memory with carriage returns is that it will
take much longer to read and display memory.

If using external memory, this command will write the AutoStart se-
quence to the first three bytes of memory. Upon power-up or hardware
or software reset, the CY545 will execute from external memory,
starting at the first command following the 3 AutoStart bytes. To
disable, use either the E-command or the Edit feature to overwrite a
carriage return or NOP to at least one byte in the AutoStart sequence.

You will note that this software forces the memory pointer to address
three when starting, in order to keep the first three bytes (0,1,2) avail-
able for the AutoStart feature. If not forced to address three, the CY545
would normally default to address one if the AutoStart feature were not
present.
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EDIT

Instead of entering instructions at the command line, the cursor moves
into the external memory display area. Using the cursor keys to move
around, you may now edit the code that got there from a Read com-
mand or from program entry mode (E-command). Y ou could also write
new code directly, but that is not advisable, since the command entry
line checks the validity of your commands, and the Edit mode does not.

The edit mode does not write anything to real external memory. You
must exit the edit function with the <ESC> key and use the Write
command to save your changes externally.

Edit commands are:

To move around in memory use the Arrows: Up, Down, Left, and Right,
as well as PgUp, PgDn, Home, and End.

Tab marks text downward from the current address.

BS will erase the markers upward.

Marked code can then be deleted < DEL > or pushed out <INS> the
indicated amount beginning at the lesser address. Any other key deac-
tivates the markers, and restores the screen.

will delete the current single character, or marked block of text, and
will pull up all remaining code to close the gap. If you have a lot of
defined memory, then this will take a while.

will push down all the code one byte, or the amount marked, and will
fill the gap with an FF character. Now you can type a new character in
the newly created gap. Insert will not work if there is code at the end of
your defined memory. (Use the End key to check before inserting).

These features are useful for changing "P 99" to "P 100", etc. After a
delete or insert, take a look at your page boundaries and Jump and
Loop commands to be sure your pointers are set to the proper locations.

A period will be converted to 255, or FF, and can be used to manually
erase bytes of code.

A caratis areserved CY545 command that will pass through the CY545
without being executed, so it can be used asa NOP. It must be followed
immediately by a carriage return, for a 2-byte command; or it can be
followed by a space, a valid numeric parameter, and a carriage return,
for a 4-byte, or longer, command.
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The Operating Modes of the Environment

The CYS545 Panel Software supports two CY545 operating modes (Live command
Execution and External Stored Program) at two levels (with or without hardware.)

Live Commands: In Live command mode, all commands, except the Meta commands,
are sent directly to the CY545 for execution. Since the CY545 will not allow the use of
stored program manipulation commands during live command mode, the Loop, Jump,
and related commands are trapped at the command line. You will also not be allowed
to change the CY545 operating mode because the mode is explicitly set to operate with
this software. Any changes to the mode will hang up the software. This mode setting is
why the HP-LED is not directly supported, and why the software does not support
reading the Jog position during stepping.

Using Live command mode without a CY545 will allow you to experiment with the
panel software environment without hanging up the software. The exception to that
might be if you set a Com port that happens to have a device on it, such as aserial printer
or mouse, which will cause the software to return an error message before continuing.

Stored Program: In Stored program mode, you may not use the Meta commands
except HELP and ESC. Certain CY545 commands are not permissible in external
memory, such as E and X, so these are trapped at the command line. You may
implement the HP-LED and change operating modes in memory. However, if you want
the CY545 to return to this software environment after running an external program
that has changed the mode, you should change the mode back to O 0Aoh before you exit
from your last memory routine.

If you use Stored program mode without a CY545, you will still be able to write valid
code for external memory. This code will reside in memory in the software environ-
ment, and if you do decide to bring your hardware online, you can load the stored
program to external memory at that time.

Avoiding Trouble

Now here is how you can get into trouble:

1. When the program is invoked, presumably with the CY545 online, the software reads
the com port. If there is no device, or if the device is not a CY545, then the port times
out and the software comes up in non-CY545 mode. Check the hardware and serial
switch and connections, or change Com ports, and type RESET to try again.

2. If you put a program in stored memory, with the AutoStart sequence in the first three
bytes of memory, the CY545 will run that code after a reset. If you forgot to put stop
commands (0 < CR >) in your code, it may never finish and come back to you. And of
course, every time you reset the part, it continues to run that code. If you hold the
XMEM_SEL line low during a reset, then the CY545 will bypass the AutoStart feature
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and come up in command mode. You can then type RESET to bring the CY545 back
online. Now you can read memory and edit the erroneous code.

3. Likewise, if you use the X-command to run external code that goes away to
never-never land and will not return to command mode, you must reset the hardware
and then type RESET at the software command line. However, if your software is
already hung up from the run-away memory routine then type < Ctrl-Alt-Del >.

4, When the CY543 is running an external program, its CTS line goes ready between
each stored command that it executes. This enables the user to interrupt the stored
program routine. Because this software has no way of knowing when the program is
finished (as you can see, the CTS line is not a valid indicator), you must be careful not
to attempt a new command stream prematurely. Setting a user bit in your program
could alert you to the completion of the program, if you are unable to tell from motor
motions.

5. If you would like to use the external Jog switch, then do not type any commands to
the CY545 while the switch is active. The CY545 does not respond with a CTS in this
mode, so commands sent to the CY545 while it is jogging could be split into fragments
that the CY545 will misinterpret. If you accidently type a command while jogging, you
will receive an error message. You should immediately reset the hardware and then
type RESET. Any other attempts to recover from this situation appear to write
fragments of code into external memory. During normal operation, after the Jog switch
is returned to the no-step position, you can type a carriage return at the command line
and the position will update in the Parameter Display window.

6. If you would like to use the Jog position readout or otherwise use the HP-LED
display, you may do so from external memory. Here are two sample routines that will
set up the mode, write to the display, and then return properly to this software
environment:

Addr Code Comments for Jog Switch
Y3 set the pointer for code entry.
E set external mode and enter the following code.
03 O08sH set CY545 mode to display Jog position on HP-LED .
10 BO preset UserBit 0 high (LED off) so it may later be pulled low.
14 “JogNow<CR:>" send prompt message to display.
24  T10h24 Jump back to address 24 Til UserBit 0 Is low (LED on).

Mow you can use the Jog switch and the position will
be displayed on the HP-LED. After setting the Jog
switch to the no-step paosition, pull UserBit 0 low

to reset the mode and return to this software.

33 "Done<CR=>" send message to display.
40 O 0ADH set CY545 back to serial mode - very necessary.
47 0 exit to command made.

Q guit writing to external memory.

Y3 reset pointer to start of code to be executed.

X now execute the stored program.
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Addr Code Comments for HP-LED Display

Y 64 set the pointer for code entry.
E set external mode and enter the following code.
64 O 0ASH set CY545 mode to talk to parallel HP-LED display,

and no longer talk serially to this software.
71 "Stepping<=CR=" send message to display.

82 P5000 start stepping.
g8 /BO clear bit 0 low (LED on), to indicate we reached the position.
g4 PO return to home paosition.
88 BO set bit zero high again (LED off), to indicate back home again.
102 "Stopped<CR=>" send message to display.
112 O 0AOH set CY545 back to serial mode - very necessary.
119 0 exit to command mode.
Q quit writing to external memory.
Y 64 reset pointer to start of code to be executed.
X now execute the stored program.

7. When the motor is busy stepping, the CY545 will not listen to commands. So be
patient, and be careful. Look at the position display before issuing a stepping command.
If the Position is somewhere around 16 million and you want to go to position zero,
prepare to go to lunch. If you set the fastest possible parameters, R =255, F =255,
§ =255, and send the part stepping 16 million steps, it will take about 15 minutes at 11
MHz, If you use the default parameters, come back in about half an hour. If you don’t
have time for lunch, then press the <ESC> key, which will release the software from
the stepping routine, but which has no effect on the busily stepping CY545. Reset the
hardware and then type RESET to gracefully continue.

8. While reading or writing memory, you can not communicate with the CY545, but
the keyboard will buffer commands. Very large memories will take almost a minute to
read, depending on the baud rate. Then the program will return to the keyboard and
execute whatever you typed into the keyboard buffer.

9. If you ever reset the external hardware, always perform a keyboard RESET or
CY545 ON command to re-establish communications before trying to continue with
any other commands. Although we’ve attempted to trap most of the situations which
could hang up the software, it’s not possible to eliminate all situations. If you discover
one we haven’t mentioned here, please document it, < Ctrl-Alt-Del >, and let us know
the circumstances that produced it.

CY550

The CY550 accepts commands on the fly. This feature limits it use with the CYS545
Panel Software. Rather than updating position readout at the end of a motion, the
readout will occur immediately. Pressing the CR key at the end of a motion will update
the final register display. Also, the extra CY550 commands will not be supported, and
the extended CY550 rate parameters will not be allowed. However, it will allow the
basic stepping commands, useful for testing your system configuration.
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