














Final Assembly and Checkout

This section will discuss the completion of the CYB-500 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.

[[] 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.

[[1 Construct connection cables as required.

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

[[] Perform visual inspection for correct part placement.
[[] 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 C3, 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.

[[1 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 CY500, CY512, or CY525 may be in-
stalled into the 40 pin socket at location U3 and the CY233 may be installed at loca-
tion U4. Be sure to observe proper polarity when installing these parts. The notch on
the pin 1 side should face the top 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.
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Insert a CY500, CYS512, or CY525 into the socket at location U3,
Insert the optional CY233 into the socket at location U4.
Connect the optional serial cable to J4 or a parallel cable to J1.

Set all SW2 switches to the open position, except switch position 6
should be closed.

Turn on power.

The capacitors on the Reset lines of the CYS500/512/525 should provide an automatic
reset on power up.

CYB-500 Debugging

The following section explains a check-out procedure for the CYB-500 board.

Parallel Interface Tests

]
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Connect your host system to the CY500/512/525 parallel interface
at J1 or W1.

Place the "C" command on the data bus, ASCII value 2Bh. (Use
only uppercase characters.)
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Lower the IO_REQUEST line.

Wait for the BUSY line to go low, then bring I0_REQUEST
high again.

When IO_REQUEST is brought high, BUSY will return high.
Wait for BUSY to return high, then place the carriage return code

on the data bus, value 0Dh. In all cases, the carriage return must
not include a linefeed.
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[[] Generate the IO_REQUEST handshake strobe again, interacting
with the BUSY signal.

[[] Upon completion of the above sequence, the User Programmable
Output line will go low, lighting the USER LED.

[0 Repeat the above sequence, with the "B < er > " command.
The ASCII code for "B" is 42h. The User Programmable Output
signal will return high and the USER LED will turn off when this
¢ommand is sent.

If the above sequence works successfully, you are commanding the
CY500/512/525 through the parallel port. Continue with additional
commands shown below.

Additional CY500/512/525 Commands

[[1 Trychanging direction with "+ <er>"and"-<ecr>"
The DIR LED will toggle on and off.

[[1 Try to step 200 steps with:
R100<cr>
S50<er>
Fl<cr>
N200<cr=
G<cer>

Remember to use uppercase command letters and to add a single space
character between the command letter and the argument value.

At this point, the major CYB-500 components are working. Other command sequen-

ces are shown in the appropriate CY5xx User Manual and may be tried to exercise ad-
ditional features.
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CY233 Tests

This check-out of the CYB-500 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-500 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-500 board provide 9600 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 J4 (or J5), the serial input connector.

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:
Wi03Test<cr>

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 J4 (or J5), etc.
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[[] Now send to the CY233:
WolC<er>
WO01B <cr>
using uppercase characters in the command.

[(] 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 CY500/512/525.

The commands will toggle the User Programmable Output line.

[[1 When the above sequence is successful, you may send any message
to the CY500/512/525, commanding it to change its parameters,
execute a motion, etc.

This completes the test of the CYB-500 board. The CY500/512/525 and CY233 have
been checked, and messages have been passed between the CY233 and the CY5xx. 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 J4 (or J5) 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 Restart 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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Basic Program for Parallel Printer Port

FARALLEL.BAS 05=14-92 Communicate over printer port

program to send parallel command strings to the CYB-500 and
receive data from it if the Query command is issued

IEM-PC DRE2S5F Parallel Printer Port Connector
13 1z 11 10 9 8 7 6 5 4 . 2 1l
25 24 23 22 21 20 19 1B 17 1l& 15 14

IBM-PC Frinter LPT1

parallel connector CY525 pins
pin 1 Strobe/ 1 Io-Req/
pin 11 Busy 27 Busy/
pin 14 Auto Feed 39 I/-0-5el
pin 2-% datal0-data7 12-19 data0-data7
IBM CYxxx

= Data Bus = Data Bus
IBM P52 Register &H379, bit 7 = Busy = Busy Line
IBM P52 Register &H37A, bit 0 = Strobe = I0_Request Line
IEM PS2 Register &H374, bit 1 = Auto Feed = I0_Sel Line
IBM P52 Register &H3I7A, bit 2 = Initialize = unused
IBM PS2 Register &H37A, bit 3 = Select = unused
IBM P52 Register &H37A, bit 4 = IRQ Enable = Enabled

IBM PS2 Port &H65 = Parallel Printer Port Output Control

The "high" and "low"™ BUSY and IO _REQUEST signals described in
the comments below are measured at the CY chip. The commands
used to control the BUSY and IC REQ register values may

1

1

1

1

L]

L
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' IBM P52 Register &H3I78
1

1

]

1

1

L]

L]

v

L]

L]

1

' need inversion, as is the case in this program.
1

'---set up size of command fields

DIM CmdString$(4) 'define the (number of commands) to be: sent
)

'—==ligst your own commands here that will be sent to the chip
CmdString$ (0} = "C" + CHRS(13) 'Clear CY¥Sxwx User Bit
CndString$(1) = "X 1000" + CHRS(13) 'Delay 1 sec, CY500, CY512
'CmdString$(1) = "D 1000" + CHRS5(13) 'Delay 1 sec, CYS525
CmdString$(2) = "B" + CHRS(13) 'set CY5xx User Bit
¥

f———initialize the parallel port

I0Ctrl = INP(&H6E5)

IoCtrl = IOCtrl AND &HTF 'disable parallel

OUT &H65, IOCtrl 'port output

]

OUT &H378, &HFF 'remove any data from bus
OUT &H37A, &HEE 'raise I0 Request

L
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1000 '=--send a command string out parallel printer port to C¥S5xx

1010 "the value in the "i" loop below should be set to the number
1020 'of commands that you will actually be sending

1030 ¥

1040 FOR i = 0 TO 2 'CmdString$(0) - CmdString$({2)
1050 FOR § = 1 TO LEN(CmdString$(i)} "length of each cmd string
1060 'send cne character of the command string to CYSxx

1070 '

1080 Char = ASC(MIDS(CmdString$(i), j, 1))

1090 'extract characters from command string

1100 !

1110 GOSUE 2000 'send Char to CY5xX
1120 '

1130 NEXT j

1140 NEXT i

1150 !

1160 Ioctrl = INP(&H6S)

1170 Ioctrl = IOCtrl AND &H7F 'disable parallel

1180 OUT &H6E5, IOCErl 'port output

1190 f

1200 !

1210 'a computer without a bidirectional port should stop here.

1220 END

1500 '---receive data from parallel printer port only if port is bidirectional.
1510 'many older computers do not have bidirectional printer ports.

1520 '"This section is only used if a guery command was sent to the chip.
1530 'and will only work with the C¥512 or C¥525.

1540 '

1550 byte$ = "» "initialize wariable

1560 FOR 1 =1 tc 5 'loop receives specifie
1570 'number of chars from CY5xx
1580 .

1590 GOSUB 2500 'read a byte back from CY¥5xx
1800 !

1610 byte$ = byte$ + CHRS(Byte) 'puild string of bytes
1620 '

1630 NEXT i 'loop for specified count
1640 !

1650 PRINT byte$

1660 !

1670 END

ls80 !

2000 ! = ===

2010 ' subroutine to send one character, in wvarlable "Char"

2020 ' to the CY¥Sxx on the parallel printer port.

2030 !

2040 WHILE ((Status AND &HB80) <> D) 'check for busy high
2050 Status = INP(&H379) 'ready when high

2060 WEND

2070 '

2080 Ioctrl = INP(&HES)

2090 Ioctrl = IOCtrl OR &HB0 'enable parallel

2100 OUT &H&5, IOCtrl 'port output

2110 !

2120 QUT &H27B, Char '‘put data on bus

2130 OUT &H3I7A, &HEF 'lower IO Regquest

2140 'OUT &H3ITA, &HEF 'and also lower

2150 'IC _Sel if CYS525

2160 !
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2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2500
2510
2520
2530
2540
2550

2560

2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690

WHILE ((Status AND &HBO) <> &HBO)
Status = INP(&H379)
WEND

0

IOCtrl = INF(&HES)

IoCtrl = IOCtrl AND EHTF

OUT &HES, IoCtrl

[}

OUT &H378, &HFF
OUT EH37A, &HEE
L]

RETUEN

'check for busy low
'because busy went low

'disable parallel
'port output

'remove data from bus
'raise I0_Regquest

WHILE ((Status AND &HBO) <= 0)
Status = INP(&H3I7S)
WEND

L]

QUT &H37A, &HEF

'OUT &H37A, &HED

WHILE ((Status AND &H80) <> &H80)
Status = INP(&H379)
WEND

L

Byte = INP({&H37E8}

ouUT &H27A, &HEE

L

RETURN
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' Subroutine to read cne character from the CY5xx, and
' return it in wvariable "Byte".

‘check for busy high
'ready when high

'lower IO Reguest
"lower I0 Reguest & raise
'I0_Sel if CY512 or CY525

"check for Busy line low
‘at the CY chip

'receive one character
'raise I0 Regquest



Basic Language Driver for CY233
Serial Interface

The following BASIC program was written for the IBM-PC family of computers. It
turns the PC into a terminal emulator, allowing you to directly communicate with the
(Y233 through the computer keyboard and display.

100
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120
130
140
150
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170
180
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200
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220
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240
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260
270
280
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300
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420
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440
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550
560
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CRT EMULATOR FOR C¥233
Cybernetic Micro Systems, Inc.

This program waits for keyboard input, then
displays the keys on the screen and sends them
out the COM1l port. It also reads any received
data from COM1l and displays it on the screen.

CLs
EF$-CHR${1G} : NL$=CHR$ (0) : ESS=CHR$(27)

' Open COM1l serial port with baud rate and parity.
! NOTE: settings MUST match CY233 selections.

L}

OPEN "COM1:9600,N,8,1,CS0,DS0,CDO"™ AS #1

LOCATE 5,5,1

PRINT "Ready to Gol"

1

' Open the screen for displays
1

OFEN "SCEN:" FOR OUTPUT AS §2
I

' Check for keyboard input. Display and send
' any keys to COM port. Stop when Escape key input.
L]

A$=INKEYS : IF AS=ES$S GOTO 630
IF A$<>"" THEN PRINT #1,A$; : PRINT #2,AS;
]

' Check for any received data from COM port, and
' display it, then loop back to check keyboard.
¥
WHILE NOT EOF(1l)
J$=LOC(l) : BS=INPUTS(J%,#1) : LF%=0
LF¥=INSTR(LF%+1,B$,LF$)
IF LF%>0 THEN MIDS$(BS$,LF%,1)=NL$ : GOTO 520
PRINT #2,B$;
WEND
GOTO 440
1
' Exit program when Escape key pressed.
L
CLOSE #1 : CLOSE #2

STOF
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4-Phase Stepping Motor Manufacturers

AEROTECH, INC.

101 Zeta Dr.

Pittsburgh PA 15238 USA
(412) 963-7470

AIRPAX

NORTH AMERICAN PHILIPS
64 West Johnson Avenue
Cheshire CT 06410 USA

(203) 271-6000

AMERICAN ELECTRONICS INC.
FP.O. Box 3070

Fullerton CA 92634 USA

{714) 871-3020

B&B MOTOR & CONTROL CORP.
B&B Long Island City

Apple Hill Commons

Burlington CT 06013 USA

(203) 673-7151; (800) 638-7807

BERGER.-LAHR CORP,
Fitzgerald Drive

Jalfrey WH (03452 USA
(603) 532-7701

BODINE ELECTRIC CO.
1500 W. Bradley Place
Chicago IL 60618 USA
(312) 478-3515

CANON USA

ELECTRONIC. COMPS. DIV.
One Canon Plaza

Lake Success NY 11042 USA
(516) 483-6700

CLIFTON FPRECISION
LITTON SYSTEMS, INC.
Marple at Broadway

Clifton Heights PA 19018 USA
(215) 622-1000

CROUZET CONTROLS, INC.
1083 State Pkwy.

Schaumburg IL 60173 USA
(312) 843-2200

DENSITRON CORP. OF AMERICA
2039 Hwy. 1 5., P.O. Box 1318

Camden SC 29020 USA

(803) 432-5008

EASTERN AIR DEVICES
AOTOR DIVISION

1 Progress Drive

Dover NH 03820 USA
{603) 742-3330

ECM MOTOR COMPANY
1301 E. Tower Road
Schaumberg IL 60196 USA
(312) 885-4000

ELECTRIC MOTOR
ENGINEERING

1847 Victory Blvd.
Glendale CA 91201 USA
(818) 502-1866

HAYDON SWITCH &
INSTRUMENT

1500 Meriden Ropad
Waterbury CT 06705 USA
(203) 756-7441

HURST MANUFACTURING CORP
EMERSON ELECTRIC CO,

P.0). Box 326

Princeton IN 47670 USA

(812) 385-2564

ICON CORFORATION
156 6th Street

Cambridge MA 02142 USA
(617) 868-5400

INLAND MOTOR

4020 East Inland Road
Sierra Vista AZ 85635 USA
{602) 459-1150

ISKRA ELECTRONICS INC.
222 Sherwood Ave.
Farmingdale NY 11735 USA
(516) 753-0400; (800) 862-2101

JAPANESE PRODUCTS CORP.
7 Westchester Plaza

Elmsford NY 10523 USA

(914) 5928880

MESUR-MATIC ELECTRONICS
CORPFORATION

10 Colonial Road Suite 6

Salem MA 01970 USA

(617) 745-7000

MICRO MO ELECTRONICS INC.
742 2nd Avenue S,

5t. Petersburg FL. 33701 USA
(813) 822-2529

MOLON MOTOR & COIL
CORPORATION

3737 Industrial Avenue

Rolling Meadows IL 60008 USA
(312) 259-8700

MOTION CONTROL GROUP
AMERICAN PRECISION IND.
3229 Roymar Road

Dceanside CA 92054 USA
(619) 439-7500

NOVATRONICS OF CANADA LTD
677 Erie Street, P.O., Box 610
Stratford, Ontario, Canada N5A 6V6
{519) 271-3850

ORIENTAL MOTORS USA
2701 Plaza Del Amo Suite 702
Torrance CA 90503 USA
(213) 515-2264

PORTESCAP U.S. INC.

36 Central Avenue
Hauppaunge NY 11788 USA
(516) 234-3900

PMIMOTION TECH.
KOLLMORGEN CORF.
49 Mall Drive

Commack NY 11725 USA
{516) 864-1000

PACIFIC SCIENTIFIC MCD
4301 Kishwaukee Street
Rockford IL 61109 USA
(815) 226-3100

SINGER COMPANY

Route 1)

Black Mountain NC 28711 USA
(704) 686-3811

STOCK DRIVE PRODUCTS

DIV. OF DESIGNATRONICS INC.
2101 Jericho Turnpike

New Hyde Park NY 11040 USA
(516) 328-0220; (516) 328-3300

SUPERIOR ELECTRIC CD.
383 Middle Street

Bristol CT 06010 USA

(203) 582-9561

VERNITRON CORP,
VERNITECH DIVISION
300 Marcus Boulevard
Deer Park NY 11729 USA
(516) 586-5100

WARNER ELECTRIC BRAKE &
CLUTCH

449 Gardener Street

South Beloit 1L 61080 USA

(815) 389-3771



