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Figure 10.9 Timing for Program Shown Below.

The 8080 (or equivalent) sends the following commands and binary
data to the CYS500:

aes reset CY500 using pin 4

co clear control output (34) (trigger scope display)
R 1 FEH set rate parameter = OFEH

F1l2 set rate factor = 2

N 250 set number of steps =5

+ 0 set CW direction (redundant)

G0 begin stepping

After sending the above commands, the host computer polls the
MOTION COMPLETE output (pin 37) and, upon finding it active,
after the 5th step has been taken, the host delays a fixed time
interval and then loops back, resets the CY500 and repeats this
process. The control output may be used to trigger the
horizontal sweep circuits of a scope.

SCOFE

= PULSE
—= RN /BUSY
T mTREGQ1
“F*ToGGLE

Fing T

Figure 10.10 Test Setup.
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11 IEEE-488 INTERFACE 11

IEEE-488 INTERFACE TO CY500

Using only a few SSI TTL gates, the CY500 can be made to work as
a LISTENER on the IEEE-488 or GPIB (General Purpose Interface
Bus). This section describes the timing and control involved in
the GPIBR interface and identifies the CY500 signal names with the
appropriate GPIB signals.

GPIB HANDSHAKE SIGNALS

The TALKER or device desiring to send 8 bits of data to the CY500
over the data bus uses the DAV (Data AVailable) signal that
corresponds to the WR line on the CY¥500. Before lowering the DAV
line the TALKER must test the NRFD (Not Ready For Data) line.
This line corresponds to the CYS500 RDY/BUSY line. When this line
is low, the LISTENER (CY500) is Not Ready For Data. When the
TALKER finds the NRFD line high then it can assert (lower) its
DAV write line to the CY500. Thus far, the interface 1is
identical to the standard CY500 handshake. The third handshaking
signal is an acknowledge line from the listener named NDAC (Not
Data ACcepted). This line must initially be low and is raised to
indicate that the data has been accepted by the CY500. The NDAC
line is tested by the TALKER to determine whether or not the
LISTENER has accepted the data. The CYS500 RDY/BUSY line actually
acknowledges the data transfer by going low, thus by inverting
the RDY line, an NDAC signal can be generated. This completes
the three line handshake required for the GPIB.

BUs

Figure 11.1 CY500/GPIB Interface.
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Figure 11.2 GPIEB Handshake Signals.

The flowchart for the TALKER that controls the CY500 is shown in
figure 11.3. This procedure can be implemented simply using any

microprocessor and describes the manner in which most GPIB
interface devices function.

TALKER LISTENER

START

ARE
MEFD AND NDA
; YES
FON BID LiNgs. Yo
! END .
DELAY ~OR DATA . GE.LW___,
TO SETTLE i ﬁﬂﬁ-ﬂ‘i& ey Ty
WRER T S FTED L
—
E ik « mm‘i".":--"
HIGH? S ANE SET NRFD LOW
L
ki uhjff- -
-
)
SET Dav LOw
WOAC LINEST A5 LOW UNTIL ALL AEI:-E_PTEE!E_ 35T ROAE FIGR
| . — — — — — — —
i @ T TWAVE ACCEPTED DATA
o THE DATA SO CORSOEREDUNUALLD

——— == T TLETER THIS TIME

SET DAV HIGH

YES
SET NDAC LOW

Figure 11.3 TALKER/LISTENER handshaking procedure.
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GPIB INTERFACE MANAGEMENT SIGNALS

In addition to the three line handshake, there are several other
control lines defined by the IEEE-488 interface specifications.

These are described below and identified with appropriate CY500
signal lines.

IFC
—_— | | RESET (pin 4)

—-—I |—— 100 msec

Interface Clear goes low after power on. This line is
used to reset the CY¥500 and can replace the power on

startup circuitry.

SRQ i
|| INTREQ1 (pin 37)

#1...END OF MOTION

#2...—>o— RON

Service Request is used to inform the TALKER that the
LISTENER (CY500) has completed an action and is ready
for more commands. "

ATN WR=DAV -
ATN

The Attention line is used to signify that the data on
the bus is a device address. For multiple CY500s this
may be used for selection. The ATN line should inhibit
the CY500 WR line. Note that ATN may also be used to
prevent the CY500 from seeing line feeds (0OAH) sent
after linends (ODH) as is done by many BASIC language
controllers.
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IEEE-4888 TALKER SENDS CY500 STEPPER MOTOR

COMMANDS TO CYS500 CONTROLLER RECEIVES
COMMANDS

@Eﬁ§51uﬂu) ETH
e B o s

(PIN 1}

mﬁﬁ-‘ ROY/Busy

TS (PIM 1)

NDAC .._._‘,Q_

Sfa INTREGL
~ LPIM 3T

1FC RESET

{PId 4)

ploi-8 [EEE B

Figure 11.4 Simple IEEE-488/CY500 Interface.

In some systems the REN (Remote ENable) and EOI (End Or Identify)
IEEE-488 control signals may be useful. For further information
on the TEEE-488 interface the reader is referred to the following
references:

IEEE STANDARD 488 - 1978
available from
IEEE Service Center

445 Hoes Lane
Piscataway NJ 08854 USA

PET and the IEEE 488 BUS
by Fisher and Jensen, 1980

Osborne/McGraw Hill
630 Bancroft Way

Berkeley CA 94710 USA
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12 GETTING YOUR CY500 RUNNING 12

Getting Your C¥500 Running

The following checklist will simplify getting your CY500 up and
running.

1. Be sure that pin 7 is grounded and pin 26 tied to +5 wvolts.
2. Be sure that pin 39 is high.

3. Set pin 33 high to select ASCII input, set TRIGGER (pin 30)
low for now.

4. Be sure RESET (pin 4) is low for at least 10 millisecnndg
after power stabilizes. The CY500 can be reset at any time.

5. Upon proper reset all output pins should be at logic 1
(>3 volts).

6. Observe the RDY line (pin 27) to be sure it is high.

7. Observe the CLK/15 (pin 11).
C_ornn 400 KHz with 6 MHz Xtal.]

B. Place the CLEARBIT command C (=43H) on the data bus.

DEO
DE1

DB2
DB3

DB4

DB5
DB&

DB7

W mw e o

OO OO0 - -

9. Lower the WR line (pin 1).

10. Wwait for the RDY (pin 27) to go low before bringing WR high.
If using automatic WR strobe circuitry that generates low

write signal when ASCII character is placed on the bus (as

in figure 2.1 in manual) be sure that your software detects
low RDY line before loocking for High RDY. 1If you are using
a debounced keyboard this should not be a problem.

11. When WR is brought back high, RDY will return high.
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12.

13.

14.

15.

16.

b & G

18,

12,

20.

Wait for RDY to return high before placing the RETURN code
(p)=0DH) on the data bus.

pin 12... DBO
DB1

DB2

DB3
DB4

DB5

DB&
pin 19... DB7

owwmwn

OO0 OO0 OH-

Generate the low WR strobe until RDY goes low, then return
WR high as before.

Upon completion of the above sequences of steps, the CONTROL
output (pin 34) will go low.

Repeat steps 8 through 14 replacing C (=43H) with B (=42H).
This BITSET command will cause the CONTROL output {(pin 34)
to return high. All other outputs (except RDY) should have

remained high during the above procedure.

Repeat steps 8 through 14 replacing C (=43H) with O (=4FH).
This is the ONESTEP command. The result of this command
will be to bring the Pulse Line (pin 35) low (and leave it
low) and to apply the stepper control signals (on pins 21-
24). The toggle line (pin 36) remains high.

1f succeeding ONESTEP commands are given, the pulse line

will pulse high at the beginning of each step {—-J1————-)
and the toggle line will change state with each step. The

stepper control lines will step your motor in the clockwise
(CW) direction.

If you have reached this point successfully you should be

able to enter any of the commands and obtain the correct
responses.

Suggested segquences:

a. enter E) followed by 0O and observe the PROG (pin 31) go
low with E} and return high with Q.

b. raise the TRIGGER (pin 30) and enter the ONESTEP command

(0}). Nothing will happen on pulse, toggle, or the
stepper contrcl lines until the TRIGGER line is lowered.

c. refer to figures 9.7, 9.8, and 2.9. Enter these
commands as listed and observe the outputs. HNote that
LEDs on the relevant outputs are wvery useful.

After initial checkout is accomplished using ASCII input,

the user may place pin 33 low to select binary. Read the
manual carefully for differences in the two modes.

82



ASCII-DECIMAL TO HEX CONVERSION TABLE

i DEC HEX DEC HEX DEC HEX DEC HEX | DEC HEX ASCII HEX
0 00 51 33 102 66 153 99 204 cC CR 0D
L. oA 52 34 103 67 154 9A 205 CD SP 20
2 02 53 35 104 68 155 9B 206 CE + 2B
3403 54 36 105 69 156 9C 207 CF , 2
4 04 55 37 106 6A 157 9D 208 DO - 2p
5 05 56 38 107 &R 158 SE 209 pl
6 06 57 39 108 6C 159 9F 210 D2 0 30
. 707 58 3A 109 6D 160 A0 211 D3 I 31
e 8 08 59 3B 110 6E 161 Al 212 D4 - 2 32
' 5 09 60 3C 111 6F 162 A2 213 DS 3 33
10 0A 61 3D 112 70 163 a3 214 D6 4 134
11 OB 62 3E 113 71 164 A4 215 D7 5 35
12 0cC 63 3F 114 72 165 A5 216 D8 & 136
| 13 0D 64 40 115 73 166 A6 217 D9 a2 AR
| 14 OE 65 41 116 74 167 A7 218 DA 8 138
(15 OF 66 42 117 75 168 A8 219 DB 9 139
16 10 67 43 118 76 169 A9 220 DC
17 11 68 44 119 77 170 AA 221 DD A 41
18 12 69 45 120 78 171 AB 222 DE B 42
15 13 70 46 121 79 172 AC 223 DF C 43
20 14 71 47 122 7a 173 AD 224 EO D 44
{21 15 72 48 123 7B 174 AE 225 El E 45
22 16 73 49 124 7IC 175 AF 226 E2
23 17 74 4A 125 7D 176 BO 227 E3 F 46
24 18 75 4B 126 TE 177 Bl 228 B4 G 47
<5 18 76 4C 127 7F 178 B2 229 E5 H 48
26 1a 77 4D 128 80 179 B3 230 E6 I 49
27 1B 78 4E 129 81 180 B4 231 E7 J 4A
28 1C 79 4F 130 82" 181 B5 232 E8
29 1D 80 50 131 83 182 B6 233 E9 K 4B
30 1E 8l 51 132 84 183 B7 234 EA L 4C
31 1F 82 52 133 85 184 B8 235 EB M 4D
32 20 83 53 134 86 185 B9 236 EC N 4p
33 21 84 54 135 87 186 BA 237 ED 0 4F
314 22 85 55 136 88 187 BB 238 EE
35 23 86 56 137 89 188 BC 239 EF P 50
36 24 87 57 138 B8a 189 BD 240 FO Q 51
37 25 88 5B 139 8B 190 BE 241 F1 R 52
38 26 89 59 140 8C 191 BF 242 F2 s 53
39 27 90 SA 141 BD 192 CO 243 F3 T 54
40 28 91 5B 142 8E 193 C1 244 P4
41 29 92 5C 143 8F 194 C2 245 F5 ¥y 55
42 2A 93 5p 144 90 195 C3 246 Fé6 Vv 56
43 2B 94 S5E 145 91 196 C4 247 F7 W 57
44 2C 95 5F 146 92 197 C5 248 F8 X 58
45 2D 96 60 147 93 198 C6 249 F9 Y 59
46 2E 97 61 148 94 199 C7 250 FA Z SA
47 2F 98 62 149 95 200 c8 251 FB
48 30 99 §3 150 96 201 c9 252 FC
49 31 100 64 151 97 202 CA 253 FD
50 32 101 65 152 98 203 CB 254 FE
255 FF

I
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position.

ASCII-DECIMAL OR BINARY COMMUNICATION
SIMNGLE S VOLT POWER SUFPLY

25 HI-LEVEL LANGUAGE COMMANDS
STORED PROGRAM CAPABILITY
HALF-STEP/FULL-STEP CAPABILITY
ABSOLUTE/RELATIVE PCSITION MODES
PROGARAMMABLE VIA ASCI KEYBOARD
000+ STEPS PER SECOND (11 MHz XTAL)
PROGRAMMABLE OUTPUT LINE

TWO INTERRUPT REQUEST QUTPUTS
MORE LINEAR RAMP THAM CY500
HIGHER RATE RESCLUTION THAN CY500
FROGRAMMABLE DELAY

|  PIN CONFIGURATION

& & & & & 8 B B OF & B B @

Tt

-

40— +5 VOLTS
xiaL {—-- bat— T/ SELECT
g P f~a— WAIT PROGRAM
it - CYB512 | romion cameiere
UNUSED — e ASC11/BTH
TERMINATE/ABORT -~ - POLSE
I o= PROGAAMMABLE OUTPUT
INSTROBE —=—] —= DIRECTION
UNUSED — == AN [INT REQ 2)
OUTSTROBE —=—| = PROG
CLK/15 —=—] INTELLIGENT [==— STEP INHIBIT
Di;~===] POSITIONING [ 3LEW
08 ~-= STEPPER  [=— DO-WHILE

140 REQUEST =y

W] o oTOR
CONT R i

08, et ROLLER L ymusen

D8 et == s STEPPER

D =i s MOTOR

OB, —=-r—r o DRIVE
£l a1 =g siGNALS

The CY512 intelligent positioning stepper motor controller is a
standard 5 volt, 40 pin LSl device configured to control any 4-phase
stepper motor. The CY512 will interface to any computer using parallel
TTL input and provides numerous TTL inputs and outputs for auxiliary
control and interfacing. The CY512 allows sequences of hi-level type commands to
be stored internally in a program buffer and be executed upon command. The TTL outputs
sequence the stepper drive circuits that consist of standard power transistors or transistor
arrays. When absolute position commands are executed, the CY512 automatically
determines whether it is necessary to move CW or CCW to reach the specified targst

STANDARD FEATURES

LI B B B B B R B I I

SOFTWARE DIRECTION CONTROL
HARDWARE/SOFTWARE START/STOP
'BBORT CAPABILITY

AUTOMATIC DIRECTION DETERMINATION
RAMP-UR/SLEW/RAMP-DOWN

VERIFY REGISTER/BLUFFER CONTENTS
STEF INHIBIT CPERATION

‘DO-WHILE AND "WAIT-UNTIL' COMMANDS
JUMP TO' COMMAMND

SEVERAL SYNC INPUTS AND QUTPUTS
'SLEWING INDICATION OQUTPUT
'"TERMIMATE' STEF LINE FORMAX ACCELERATION
LOOP COMMAND WITH REPETITION COUNT

LOGIC DIAGRAM

+5 VLT
PARALLEL
DATA BUS STEPPER
70 REQUEST — s ) coNTAOL
iNSTROBE —a—tm }— PULSE
UTSTROBE ~a—fem = SLEW
e - DIRECTION
BUST/READY MOTION COMPLETE
_MSCU/BIN — == INT RE) 2/RUN)
170 SELECT = PROGRAM COMPLETE
O0-WHILE 5 o PROE ENTRY
e ¥ m BTORE | ™ ==
TERMINATE/ ABOAT ; = HTAL
STEP INHIBIT S |
WAIT UNTIL A = PROGRAMMABLE
pecane QUTRUT
i
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WR/

Xtal 1
Xtal 2
Reset/
Unused
Abort/
Gnd

RD/
Unused
Reserved
Clock/15
DBoO

DB1

DB2

DB3
DB4

DB5 E

DBE&
DB?
Vss

CY500 Summary

CY500 Pins

CY500 Commands

Vee (+5v)

+ 5v

Wait (Program)
Motion Complete;
Toggle

Pulse

Control
ASCII-Binary/
Runy/ (Int Req 2)
Prog/

Trigger/

Ext Direction
Ext Start/-Stop
Busy/-Ready
+5v

Unused

Motor Phase 4
Motor Phase 3
Motor Phase 2
Motor Phase 1

TMmo QD e

—

3

-

W TJOTVOEZ Fe=—IO

©, 4 X=c-

Athome zero position

Bitset Control line high
Clearbit Control line low
Doitnow, execute stored prog
Enter program code

Factor divides rate value

Go, step relative

Halfstep mode

Initialize

Jog using ext start/stop line
Left-right step from ext pins

Number of Steps

Onestep at a time

Position for stepping

Quit entering program code
Rate, maximum step rate

Slope of accel/decel

Til pin 28 high, loop thru prog
Until pin 28 low, wait here
Wait for pin 38 to go high
eXpend milliseconds

CW direction
CCW direction
Resume Command mode




