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Considerations in Reading this User’s Manual

(1) Varied-speed operation means pulse output in varied rates including S-curve or linear accelera-
tion/deceleration.

Constant-speed operation means pulse output at a constant rate with no acceleration/deceleration.
The input/output logic of each pin indicates the logic under the reset condition.

“Plus (+)” in the description indicates incremeting the up/down counter.

“Minus (—)” in the description indicates decrementing the up/down counter.
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1. General Description

The PCL5014 is a CMOS LSI. It oscillates high-frequency pulses to drive
stepping motors and pulse train input servomotors according to commands
transferred through the CPU bus interface. Thus, using this CMOS LSI, you
can perform continuous motion control, in-positioning and origin return
in various ways including constant speed, linear acceleration/deceleration
and S-curve acceleration/deceleration.

Furthermore, you can control the output pulses and check the operation
status of PCL5014 by sending signals from an external instrument as well
as letting it oscillate pulses according to an interrupt signal based on con-
ditions.

The PCL5014 is also provided with a function to control servomotor drivers,
that accept pulse & direction command.

Our sophisticated design concept lets you easily access to the versatile func-
tions with simple commands while reducing the burden to the CPU.

Features

® S-curve acceleration/deceleration control (acceleration/deceleration
parameters can be independently set)

® Automatic adjustment of maximum speed for less movement amount

® Applicable to drivers with microstep control function

® Maximum output frequency of 4.9 Mpps with a reference clock of
19.6608MHz

® Parameters for the next operation can be written in preregisters while
the present operation is in progress.

® QOut-of-step detection for stepping motor

® Qutput of idling pulses

® Interface for servomotor control

® External pulse input

® Interface to Intel or Motorola CPU

® Connectable to 8-bit or 16-bit data bus

® 8- or 16-byte address area

® Origin return in 12 ways

® Setting of signed parameter available for moving amount

® Setting of moving amount available on the basis of absolute position

® Up/down counter

®Two built-in comparator circuits

@ 3-bit universal 1/0 ports with interrupt function

® Simultaneous start function

® Simultaneous stop at an abnormal event



2. Specifications

2.1 Specifications

Power Requirement:

Reference Clock
Positioning Pulse Rate Setting Range
Pulse Rate Setting Steps

Pulse Rate Multiplication Setting Range

Pulse Rate Setting Registers
Ramping-down Point Setting Range

Acceleration/Deceleration Rate Setting Range

Up/Down Counter Counting Range

Major Operations Available:

Operating Temperature Range
Storage Temperature Range

Package

+5V 5%

: 19.6608MHz standard (25MHz maximum)
: 0 to 268,435,455

: 1 to 32,767

: 0.1 to 150 times
0.1 to 3,276.7 pps with 0.1x
1 to 32,767 pps with 1x
150 to 4,915,050 pps with 150x

: Two types of FL and FH
: 0 to 16,777,215

: 1 to 65,535 (can be independely set for accel-
eration and deceleration)

: 0 to 268,435,455, or
—134,217,728 to +134,217,727

¢ Continuous operation® Preset operation

¢ Origin return ® Origin search

® Origin escape ® Zero return

¢ One-pulse output ¢ Timer mode operation

:0to +70°C
: —40 to +125°C
: 64-pin QFP



2.2 Block Diagram

-————_-—— — - = = = = = = = = = = = = = = - = == - = = q
o R1 . i . Pul TCT
cLK '__._ gontroltplo? . = cLKe R2 j Dricer ot Divicer oot I Conteo! Bcuit EID IR
i enerating Circuit | e c gy — |
R4
T O Preregister. A0 Register ; 13 ; égﬁ‘fr'{)?eéfc‘u" J |m101
R1 Preregister.R1 Register i
TS l—— R2 Preregister.R2 Register R10 R11 RS ‘_‘I
R3 P ister-R3 Ri t Microstep
WK (R/W) 2 RS Preregister- RS Register Compar- . N
a R6 Register awr'm‘na : ;:rmga' Ramping-down Point Bis3to2¢ofR7 |
WRT r——‘ = A7 Register Setting Counter |
2 R8 Register N
eI —— i ' i |
AO(CS) —=f = 71 3 R0 Register I Data Select Circuit [ Comparator J
| 2 2 R11 Register |
A3-Al I—’- g :g::::z:z: 1 ‘ Bits 14 t0 12 of R7 [ —vdd
D15-D8 ~eemand R14 Register RO
D7-D0 ! R15 Preregister-R15 Regster RS -' [GND
| - R16 Preregister - R16 Register 77 |
] Command Prebuffer-Buffer Up/Down Counter I——I D:"’ . Encod EA
1 /W p—f [—={ Operation Mode Prebufter-Buffer [ S Imo—l: {EB
B/W 1 Control Mode Buffer [ TCR
. R Universal /O Control Buffer Deviation Counter | ERA
| . — "‘SJ:«;;M for Outof-step Detection _[MI ERA
|
Manual Pulser Encoder PA
AP2-APO | Bits 1210 8 of R8 Control Circul inierfaca lp B
Control Circuit
o i ey NS
hd
F5 e
+ r__- Counter
= ——] ?igetral Control Circuit '
TRT — —ESY
TNP ——ef ITK
ETWM — —={TTP
e e o e e e e e = — —— - — =
o L]
2.3 Terminal Pin Layout
n, < O R R |- &&= QoS a <«
= - P Z o Z s 22 a2 < N2
(230 7 ] | + i + 0O j© 0 @ |~ |< @ @ & =R 2
[51] [50] [45] [48] [47] [46] [45] [43] [43] [a2] [41] [40] [39] [a3] [37] [3e] [35] [34] [33]
4 N
o E© e
557 & i crw
FUP [54 30 GND
FDW [55 29] AP2
1M [5§ 23 aP1
B/W [57] 27 apo
vdd [s8 P C L 5 O l 4 28] v ad
vdd [59 25 D15 (BP7)
CLK [60] , 24 p14(BPSE)
(Top View)
GND [6l] 23] D13 (BPS)
RST [ 22 D12 (BP4)
TNT [63] 2 D11 (BP3)
WRQ [64] 200 D10 (BP2)
\ 7/
O TR eI ] (7] (8] (o] 1o [a] (a2 {a3f [1af {15] [16] {17] 18] [19]
Z I~ l:n n = N Mo A A N @ T N0~ S o
(&) 5 E D N < < <€ a4 Z A0 A 8 A a9 o
x g @ =
= = ° © - <
]‘z < © o
= Q o



3. Outline of Functions

The PCL5014 starts and stops generating pulses according to commands from the
CPU to control the stepping motor or servomotor. By writing desired parameters to
the PCL5014, you can control the motor in various ways. This chapter describes terms
and the outline of each function. For detailed operation, see the chapter 5.

3.1 Pulse Output Patterns

The PCL5014 allows you to select a pulse output pattern of either constant-
speed operation or varied-speed operation.

f | Constant-speed Operation f Varied-speed Operation
FL/FH - FH ,
FL
t t

3.1.1 Constant-speed Operation

The PCL5014 outputs pulses at a fixed frequency to control the motor at
a constant speed from the start to end. As the fixed frequency, you can select
either the FL pulse rate (low speed) or FH pulse rate (high speed).

3.1.2 Varied-speed Mode

The PCL5014 starts outputting pulses at the FL pulse rate, then increases
the frequency to the FH pulse rate, which ramps down to the FL rate before
termination. Thus, the motor is driven at a high speed with an acceleration
at the start and a deceleration at the end.

The PCL5014 provides the S-curve mode for mild acceleration/decelera-
tion and the linear mode for sharp acceleration/deceleration.

3.2 Commands

You can operate the PCL5014 by writing commands from the CPU to the
designated address (command buffer). There are eight basic commands. The
resultant operations depend on written data.

3.2.1 Start Command
The Start command starts the PCL5014 outputting pulses in the constant-
speed or varied-speed mode as written in the command. If you write the
start command during in-positioning in progress, it will be used to auto-
matically start the next operation.

3.2.2 Pulse Rate Switchover Command
The pulse rate switchover command lets the PCL5014 switch the current
pulse rate from the FL to FH or vice versa with or without acceleration/
deceleration as written in the command.

—4



3.2.3

3.24

3.25

3.2.6

3.2.7

3.28

Stop Command
The stop command stops the PCL 5014 from outputting pulses either imme-
diately or with a deceleration before stop.

Start Retention Command

The start retention command lets the PCL5014 suspend pulse output. Using
this command and STA pin, you can simultaneously start multiple units
of PCL5014.

This command written during in-positioning in progress will be used to auto-
matically start the next operation.

General-Purpose 1/0 Bit Control Command
The general-purpose [/0O bit control command places the AP and BP pins
which are set for output, at low or high level.

Control Command
The control command sets or resets the internal controller. It allows you,
for example, to reset the counter or stop the PCL5014 in an emergency.

Register Read Command
The register read command lets the CPU read numerical or control data
from a designated register.

Register Write Command
The register write command lets the CPU write numerical or control data
into a designated register.

3.3 Registers

3.3.1

Registers store numerical data (pulse rates, number of output pulses, etc.)
and control data (logics set for input/output pins, etc.). The register data
are read or written to/from the CPU via the input/output buffer with the
register read or register write command.

Input/Output Buffer

The input/output buffer put between the CPU interface and registers tem-
porarily stores register data at the time of reading or writing data to/from
the CPU. The register read command lets the input/output buffer read the
data once and then the CPU read the data from the input/output buffer.
The register write command lets the CPU write the data into the input/out-
put buffer once and then the input/output buffer write the data into a register.
The input/output buffer provides a bit length of 32 bits and reads or writes
data by dividing it into 8 bits (or 16 bits) while selecting addresses.



3.3.2 Data Flow from/to Registers

3.3.3

3.34

(PCL-5014)
Data Input/Qutput t——)[ RO Register
~——> Buffer
A . : ﬁ
=) e £ :
& Commands to R o ! 5
. : D : :
= Registers D I ; :
Control Signal : ;
Command Buffer 1 R16 Register
—: Data Flow —: Control Signal Flow

Direct Ports
Register data and some internal counter values can be read directly from
addresses of direct ports 1 and 2.

Register Functions

PCL5014 provides registers RO to R16 and preregisters RO to 5, R15
and R16. Preregisters allow you to set parameters for the next opera-
tion during present operation in progress.

RO Resister/R0O Preregister, Preset Number of Output Pulses
The RO register and RO preregister are for the number of output pulses
to move the motor in a target amount. Write the number of output
pulses in the RO preregister.

R1 Register/R1 Preregister, FL. Pulse Rate

The R1 register and R1 preregister are for the FL pulse rate. In the
varied-speed mode, the rate is used at the start of acceleration and
at the end of deceleration.

Notice that a practical pulse output rate is a product of the rate entered
here and a multiplication factor entered in the R4 register.

Write the FL pulse rate in the R1 preregister. Use the R1 register to
change the rate during operation in progress.

R2 Register/R2 Preregister, FH Pulse Rate

The R2 register and R2 preregister are for the FH pulse rate. In the
varied-speed mode, the rate is used in the meantime between acceler-
ation and deceleration.

Notice that a practical pulse output rate is a product of the rate en-
tered here and a multiplication factor entered in the R4 register.
Write the FH pulse rate in the R2 preregister. Use the R2 register to
change the rate during operation in progress.



R3 Register/R3 Preregister, Acceleration Rate

The R3 register and R3 preregister are for the acceleration rate.

Write the acceleration rate in the R3 preregister. Use the R3 register to change
the rate during operation in progress.

R4 Register/R4 Preregister, Multiplication Factor
The R4 register and R4 preregister are for the multiplication factor which
multiplies the pulse rates entered in Rl and R2.

R5 Register/R5 Preregister, Ramping-down Point

The R5 register and RS preregister are for the ramping-down point used
in the varied-speed operation and in-positioning.

If the ramping-down point is set manually or if the number of pulses re-
quired for deceleration is set automatically, set R5 to zero or an offset value.
Write the ramping-point in the R5 preregister.

R6 Register, Environment Setting 1
The R6 register sets logics of input/output pins, operations at signal input
and other, 29 particulars in total.

R7 Register, Environment Setting 2
The R7 register sets origin return conditions, the number of output pulses,
comparator control conditions, etc., 13 particulars in total.

R8 Register, Environment Setting 3
The RS register sets interrupt signal generating conditions at the INT pin
and other, 12 particulars in total.

R9 Register, Up/Down Counter
The PCL5014 is equipped with an up/down counter for position control.
The R9 register allows you to write/read the up/down counter value.

R10 Register, Comparator 1 Data

The PCL5014 is equipped with two comparactor circuits for comparison
of data with the up/down counter value.

The R10 register allows you to write/read the comparator 1 data.

R11 Register, Comparator 2 Data
The R11 register allows you to write/read the comparator 2 data.

R12 Register, Counter Monitor
The read-only register allows you to read four types of data including set
pulse rates.

R13 Register, Command Monitor 1

This read-only register allows you to read applied commands, mode set-
tings, etc.

R14 Register, Command Monitor 2

This read-only register allows you to read commands, the mode and other
particulars which will be used for the next operation.

—7—



R15 Resister/R15 Preregister, Deceleration Rate

The R15 register and R15 preregister are for the deceleration rate. If “0” is
entered here, the acceleration rate entered in R3 will be used as the
deceleration rate.

Write the deceleration rate in the R15 preregister. Use the R15 register to
change the rate during operation in progress.

R16 Register/R16 Preregister, S-curve Section

If you want to put a linear acceleration/deceleration at the mid-point of S-
curve acceleration/deceleration, write the parameter in the R16 preregister.
Use the R16 register to change the parameter during operation in progress.

Other Reading Data

Besides register data, the register read command allows you to read the count-
ing of output pulses for in-positioning and the counting of the ramping-down
point used for the automatic deceleration in the varied-speed operation or
In-positioning.

3.3.5 Register Data Applied Points on Pulse Output Pattern

FH Pulse Rate (R2 x R4) —

S-curve Sections
Determined with R16

FL Pulse Rate (R1 x R4) —>

Acceleration Rate (R3) Deceleration Rate (R15)

Preset Number of Output Pulses
for In-positioning (R0)

1
[
'
}
'

t

Ramping-down point for In-positioning (R5 or automaticall set)

3.4 Counters

3.4.1

The PCL5014 provides the preset counter for in-positioning and the ramping-
down point counter for automatic deceleration in the varied-speed opera-
tion or in-positioning.

Preset Counter

The preset counter is used for in-positioning. When the PCL5014 starts out-
putting pulses, the preset counter reads the value entered in the RO register
and then it counts down the value at every pulse output. In-positioning is
complete when the preset counter counts down to 0. The counting can be
read at any time using the register read command.



3.4.2

By writing a specific start command, you can start the PCL5014 without
letting the preset counter read the value entered in the RO register.
The preset counter function is useful to let the PCL5014 output a remain-
ing number of pulses if you stopped it on the way of in-positioning.

Ramping-down Point Counter

The ramping-down point counter is used for automatic start of deceleration
in the varied-speed operation or in-positioning. The number of output pulses
required for deceleration is calculated at the time of acceleration and the
ramping-down point counter is set accordingly. The value is compared with
that of the preset counter and when it equals to the latter, deceleration starts
while at the same time the ramping-down point counter counts down.
You can read the counter value by writing the register read command.

3.5 Operation Mode Buffer and Control Mode Buffer

3.5.1

3.5.2

Basic operating conditions will be entered in the operation mode buffer and
control mode buffer. You can set operating conditions by writing them from
the CPU to addresses of operation mode buffer and can set control condi-
tions by writing them from the CPU to addresses of control mode buffer.

Operation Mode Buffer

Write the following five conditions in the operation mode buffer:

(1) Operation mode (in-positioning, origin return, etc.)

(2) Moving direction

(3) £SD pin input valid/invalid

(4) Up/down counter ON/OFF

(5) Operation stop timing at either the stop of pulse output or the comple-
tion of a pulse cycle

Control Mode Buffer

Write the following eight conditions in the control mode buffer:

(1) Preset counter ON/OFF

(2) Whether the R5 value or an automatically calculated value is used as
the starting point of deceleration in in-positioning

(3) Acceleration/deceleration mode—S-curve or linear

(4) Servomotor control INP pin input valid/invalid

(5) Automatic start of the next operation valid/invalid for in-positioning

(6) Input signal based simultaneous stop function valid/invalid

(7) Whether or not to output the simultaneous stop signal in an event of
emergency stop due to the signal from the limit switch.

(8) Whether or not to effect the function to prevent such the abrupt change
of pulse output rate as occurring if the preset number of output pulses
lacks for in-positioning, which causes deceleration on the way of accel-
eration.



3.6 Operation Modes

3.6.1

3.6.2

3.6.3

3.6.4

3.6.5

3.6.6

3.6.7

3.6.8

The PCL5014 provides 13 operation modes. It operates in a selected mode,
using conditions written in the operation mode buffer and based on
parameters entered in registers.

Continuous Mode 1
The PCL5014 starts generating pulses upon receiving the start command
and continues outputting pulses until receiving the stop command.

Continuous Mode 2

The PCL5014 outputs pulses in synchronization with signals input to PA
and PB pins after receiving the start command until receiving the stop
command. Use this mode if you wish to drive the motor manually through
external pulse input.

Origin Return Mode 1

The PLC5014 stops outputting pulses when conditions for the completion
of origin return are satisfied. The conditions are set in the R7 register (envi-
ronment setting 2).

Origin Return Mode 2

The PCL5014 stops generating pulses upon outputting the number of pulses
entered in the RO register or when conditions for the completion of origin
return are satisfied.

Origin Search Mode

After receiving the start command, the PCL5014 returns the axis to the origin
from the designated direction while reciprocating the axis between plus and
minus end limits.

Origin Escape Mode

This mode is used to let the axis escape from the origin despite the origin
signal ON. The PCL5014 stops outputting pulses when conditions for the
completion of origin escape are satisfied. The conditions are entered in the
R7 register.

One-pulse Output Mode
The PCL5014 outputs only one pulse irrespective of the number of output
pulses entered in the RO register.

Timer Mode

This mode is to use the internal operation time as a timer. The internal
operation is the same as the preset mode 1 below except for no pulse out-
put in this mode. '
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3.6.9

3.6.10

3.6.11

3.6.12

3.6.13

Preset Mode 1
The PCL5014 puts the axis in position by outputting pulses to the number

written in the RO register. The moving direction is set in the operation mode
buffer.

Preset Mode 2

The PCL5014 puts the axis in position by outputting pulses to the num-
ber written in the RO register. The direction depends on a sign prefixed
to the number.

Preset Mode 3

The PCL5014 moves the axis to an absolute position by using the up/down
counter value. Regarding the up/down counter value as the present posi-
tion and the RO register value as the target position, the PCL5014 outputs
pulses until the up/down counter value reaches the RO register value.

Preset Mode 4

The PCL5014 puts the axis in position by outputting pulses in synchroniza-
tion with signals input to PA and PB pins. This mode is similar to the con-
tinuous mode 2 except that the PCL5014 in this mode stops upon outputting
pulses to the number written in the RO register. This mode is useful to manu-
ally put the axis in position by inputting pulses through an externial device.

Zero Return Mode

The PCL5014 outputs pulses until the up/down counter counts down to
zero. The operation is the same as the preset mode 3 for which the target
value is set at zero.

3.7 Control Functions

3.7.1

3.7.2

The PCL5014 provides sophisticated functions to control the motor in various
ways.

Automatic Start of Next Operation

This function allows you to write parameters for the next operation in
preregisters so that the PCL5014 can automatically start the next operation
upon completing the present one. Writing parameters for the next opera-
tion during the present one in progress lets you eliminate a pause time
between operations.

Microstep Control

Generally, with a microstep stepping motor driver a high in-positioning
accuracy is ensured by stopping it at the full step position.

The PCL5014 performs the microstep control to stop microstep motor drivers
with a resolution of up to 1/256 at their full step position. For example,
if it is set for a microstep of 1/10, the PCL5014 can output 10 times the
set number of output pulses.
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3.7.3

3.74

3.7.5

3.7.6

3.7.7

3.7.8

Out-of-step Detection

The PCL5014 can detect an out-of-step status, provided that the stepping
motor has a feedback encoder mounted. When it detects an out-of-step status,
the PCL5014 stops outputting pulses.

Idling Pulse Output

The PCL5014 can initiate acceleration after outputting several pulses at the
FL rate. This allows you to set the FL rate to a value near the upper limit
of self-starting rate of the stepping motor.

Servomotor Interface

The PCL5014 provides the following servomotor control signals:

(1) INP
The PCL5014 stops outputting pulses upon receiving this in-position
signal.

(2) ERC
The PCL5014 outputs this one-shot signal to clear the deviation counter
of servomotor driver.

(3) ALM
The PCL5014 stops outputting pulses upon receiving this alarm signal
from the servomotor driver.

Manual Pulser Input

This function allows you to input pulses from the manual pulser to let the
PCL5014 output corresponding pulses from OUT and DIR pins for manual
operation of a device. From the pulser, the PCL5014 inputs plus and minus
pulses or two 90° phase difference signals at PA and PB pins. The 90° phase
difference signals can be multiplied.

Up/Down Counter

The up/down counter serves for present position control. It counts output
pulses or signals input to EA and EB pins. Signals input to EA and EB pins
are plus and minus pulses or 90° phase difference signals. Counted 90°
phase difference signals may be multiplied signals.

Comparator

The PCL5014 provides two built-in comparator circuits for comparison of
the counter value with parameters written in R10 and RI11 registers. The
subject counter may be the up/down counter or preset counter. When the
result of comparison satisfies the comparing condition, the CMP pin is put
at low level. If desired, you can program so that the PCL.5014 stops output-
ting pulses when the comparing condition is satisfied.
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3.7.9

3.7.10

3.7.11

3.7.12

3.7.13

3.7.14

Ouput Pulsewidth Control

You can control the output pulsewidth to make the stop timing earlier. When
the output pulse rate is lower than the reference value, the pulsewidth is
constant. But if the output pulse rate is higher than the reference value,
the pulsewidth is 50% the duty cycle.

Simultaneous Start

With STA pins of multiple units of PCL5014 connected in cascade, you can
simultaneously start all units of PCL5014 by writing the start signal to any
of STA pins or inputting the start signal through an external circuit.

Simultaneous Stop

With STP pins of multinple units of PCL5014 connected in cascade, you
can let the stop signal stop all units of PCL5014 simultaneously. The
stop signal may be sent through an external circuit.

Dummy Operation
You can let the PCL5014 perform all activities except for pulse generation.
This allows you to check the PCL5014 without running the machine.

Interrupt Signal Acceptable General-Purpose 1/0 Ports
The PCL5014 provides three pins of APO to AP2 as general-purpose 1/0
ports. If the CPU is interfaced with the 8-bit bus, pins D8 to D15 can also
be used as general-purpose 1/0 ports of BP0 to BP7. Also, you can let pins
APO to AP2 output an interrupt signal as required.

You can define these pins as input or output through the R6 register and

can define their output status by commands or through the general-purpose
[/0 bulffer (for BP pins only).

External Input Signals from Mechanical System

The PCL5014 can input the following position detecting signals from the

mechanical system:

(1) +EL and —EL Signals
These are limit signals from the mechanical system. The PCL5014 stops
outputting pulses immediately upon receiving the limit signal in the mov-
ing direction and keeps the stop condition even if the limit signal is turned
off (except for the origin search mode).

(2) +SD and —SD Signals
These are deceleration signals from the mechanical system.. The PCL5014
decelerates to the FL rate upon receiving the deceleration signal in the
moving direction during varied-speed operation in the continuous or
origin return mode. When the deceleration signal is turned off, the
PCL5014 accelerates to the FH rate, though the deceleration ON status
may be latched.
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(3) ORG Signal
This is the origin return signal from the mechanical system. The PCL5014
returns the mechanical system to the origin upon receiving this signal.
The signal ON status may be latched.

3.7.15 Pulse Output Modes
The PCL5104 provides two pulse output modes. The common pulse mode
lets it output the control pulse and direction pulse. The 2-pulse mode lets
it output plus and minus pulses. You can change the output logic.

3.7.16 Interupt Signal Output

The PCL5014 can output the INT signal to the CPU based on any
of 22 factors. It outputs the INT signal when stopped by the limit signal or
other. Factors to initiate the INT signal also include conditions written in
the R8 register. You can read the current interrupt factor as a status code.
If two or more factors initiate the interrupt signal, you can read them in
order of larger to smaller values. The INT signal is reset by reading status
codes down to 0.

3.8 Monitor

Through designated addresses, you can read kinds of the current status of
PCL5014.

3.8.1 Operation and Setting Status

(1) Operation status such as cessation of pulse output and deceleration
(2) Status of input/output pins
(3) Status of AP pins (general-purpose [/0O ports)

3.8.2 Interrupt Status
Factors initiating the INT signal

3.8.3 General-Purpose 1/0 Port Status
Status of BP pins

3.8.4 Register Contents
Register contents and counter values can be read through the input/output
buffer or the direct port (designated register contents or counter values only)

3.9 Basic Operation

The basic operation procedure is as follows:

3.9.1 Writing Operation Parameters
Write operation parameters from the CPU to the command buffer, oper-
ation mode buffer and control mode buffer.
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3.9.2

3.9.3

3.94

3.9.5

Reading Status
Read status data from the status address to the CPU.

Writing Data to Registers

(1) Write register parameters from the CPU to proper addresses of the input/
output buffer.

(2) Write the register write command to transfer register parameters from
the input/output buffer to proper registers.

Reading Parameters from Registers

(1) Write the register read command to read the register parameter
from the designated register to the input/output buffer.

(2) The CPU will read the register parameter from the address of the
input/output buffer.

Typical Operation Procedure

| Initialization | Set the pulse output mode, external input signal
< logic, interrupt initiating factora, etc.
A
| Writing Parameters | Write the number of output pulses, pulse rates,
operation mode, etc.
A

| Start ] Write the start command.
T

i
| Stop 1 The PCL5014 stops outputting pulses with the
stop command, upon completion of preset oper-

ation or with an external signal.

(Read data of position, pulse rate, etc.)

\ 4
| Transaction 1 Take appropriate transactions such as reading in-

terrupt factors.

v
Next Operation
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4. Software

4.1 Address Map

The address map changes depending on the status of I/M pin so that the
Intel CPU can access low-place data from a low-place address while the
Motorola CPU can access high-place data from a low-place address.

4.1.1 Address Map with I/M=L, B/W =L (68000 or the equivalent)

A3 |A2 | Al |A0|TS Read Operation Write Operation
H{H|H|L/|L]| Status Bits 15 to 0 Command & operation mode buffers
H{H|L|L]|L /| Interrupt status Control mode buffer

ﬁ H|{L |H]| L} L /| Input/output buffer Bits 15to 0 Input/output buffer  Bits 15 to 0

g H|L|L|L]|L]| Input/output buffer Bits 31 to 16 | Input/output buffer Bits 31 to 16

'g L{H|[H]|L]|L | Direct port 1 Bits 15 to 0 (Invalid)

Z|L|H|L|L]|L/| Direct port 1 Bits 31 to 16 (Invalid)
L|L|H|L/|L/| Direct port 2 Bits 15 to 0 (Invalid)
L{L|L|LJL | Direct port2 Bits 31 to 16 (Invalid)
H|{H|H|L|H| Status Bits 7 to 0 Command buffer
H{H|H|H| L/ Status Bits 15 to 8 Operation mode buffer
H|{H|L|L]|H]| Interrupt status Control mode buffer
H{H}JL{H|L (always 00HEX) (Invalid)
H{L|[H|L]|H ]| Input/output buffer Bits 7 to 0 Input/output buffer  Bits 7 to 0
H{L|H|H|L/| Input/output buffer Bits 15 to 8 Input/output buffer  Bits 15 to 8

8 H|L|L L} H] Input/output buffer Bits 23 to 16 | Input/output buffer  Bits 23 to 16

::d H|L|L|H|L | Input/output buffer Bits 31 to 24 | Input/output buffer ~ Bits 31 to 24

@ L|H|H]}|L|H]| Direct port 1 Bits 7 to 0 (Invalid)

&L |H|H]|H]|L | Direct port 1 Bits 15 to 8 (Invalid)
L|H|L|L]|H /| Direct port 1 Bits 23 to 16 (Invalid)
L|{H|L|H]|L /| Directport1 Bits 31 to 24 (Invalid)
L|L|H|L]|H/| Direct port 2 Bits 7to 0 (Invalid)
L|{L|H]|H]|L | Direct port 2 Bits 15 to 8 (Invalid)
L|LJLJL/|H/| Direct port 2 Bits 23 to 16 (Invalid)
L|L|L|H]|L | Direct port 2 Bits 31 to 24 (Invalid)

4.1.2 Address Map with I/M=L, B/W=H (6809 or the equivalent)

A3|A2|A1]A0|TS Read Operation Write Operation
H|{H|H|H|H]| Status Bits 7to 0 Command buffer
H|{H{H|L]|H]| Status Bits 15 to 8 Operation mode buffer
H|{H|L|H/|H/| Interrupt status Control mode buffer
H|H|L|L}|H| Multipurpose 1/0 buffer (BP7 to BP0) Universal [/0 buffer (BP7 to BP0)
H|L|{H|H|H| Input/output buffer Bits 7to 0 Input/output buffer Bits 7 to 0
H|L|H|L/|H]| Input/output buffer Bits 15 to 8 Input/output buffer Bits I5t0 8
H|L|L|[H]|H] Input/output buffer Bits 23 to 16 | Input/output buffer Bits 23 to 16
H|L |L]J|L]|H]| Input/output buffer Bits 31 to 24 | Input/output buffer Bits 31 to 24
L|H|H|H/|H]| Direct port 1 Bits 7 to 0 (Invalid)
L|IH|H]|L]|H]| Direct port 1 Bits 15 to 8 (Invalid)
L{H|L|H/{H/{ Direct port 1 Bits 23 to 16 (Invalid)
L|{H|L|L]|H]| Direct port 1 Bits 31 to 24 (Invalid)
L|{L|H|H]|H]| Direct port 2 Bits 7 to 0 (Invalid)
L|{L|H]|L]|H/[ Directport 2 Bits 15 to 8 (Invalid)
L|L|L{H]|H]| Direct port 2 Bits 23 to 16 (Invalid)
LiL|L]|L)H ]| Direct port 2 Bits 31 to 24 (Invalid)
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4.1.3 Address Map with I/M=H, B/W =L (8086 or the equivalent)

A31A2 Al |A0 Read Operation Write Operation

Status Bits 15to 0 Command & operation mode buffers
n Interrupt status Control mode buffer
§ Input/output buffer  Bits 15 to 0 Input/output buffer  Bits 15 to 0
::) Input/output buffer  Bits 31 to 16 | Input/output buffer  Bits 31 to 16
.S Direct port 1 Bits 15 to 0 (Invalid)
§ Direct port 1 Bits 31 to 16 (Invalid)

Direct port 2 Bits 15 to 0 (Invalid)

Direct port 2 Bits 31 to 16 (Invalid)

Status Bits 7 to 0 Command buffer

Status Bits 15 to 8 Operation mode buffer

Interrupt status

Control mode buffer

(always 00HEx)

(Invalid)

Byte Access

juny funy fa ol huol Jasll B ol fo ol bo ofl Fonll Henll Nenll Nenll N onfl N il N sl Nonll o ol B off Bu ol Bu oll Nenll Nenll Nanll Neul

=l Juol fanl hu ol Henll S unll Nonll Nentl Bu ol Ba ol Ra ol Bu ol N anll Nenll Nanll Eenll ool No ol Nanll Nanll Bunll Haoll Nenll Nonl

ol Bunh lonll Honll fa ol ool oull N enll Bu off Baoll N onlll H ol Bu ol e ol Nonll Nanll e off Nanll B oll Eunll Haoll Nenll Baoll Noul

ol Honll ool H oull Hu ol N onll B o ol B off Honll Ba it B oull o ol N onll N ol Nenll Nenll Nenll Henll Hanll fanll Nenll Nenll Nl

[‘IL"’IF’IF‘IL—‘IF‘IF‘IF‘I[“F‘F‘F‘F‘E"’T‘F‘%I

Input/output buffer Bits 7 to 0 Input/output buffer  Bits 7 to 0
Input/output buffer  Bits 15 to 8 Input/output buffer  Bits 15 to 8
Input/output buffer  Bits 23 to 16 | Input/output buffer  Bits 23 to 16
Input/output buffer  Bits 31 to 24 | Input/output buffer  Bits 31 to 24
Direct port 1 Bits 7to 0 (Invalid)

Direct port 1 Bits 15 to 8 (Invalid)

Direct port 1 Bits 23 to 16 (Invalid)

Direct port 1 Bits 31 to 24 (Invalid)

Direct port 2 Bits 7 to 0 (Invalid)

Direct port 2 Bits 15 to 8 (Invalid)

Direct port 2 Bits 23 to 16 (Invalid)

Direct port 2 Bits 31 to 24 (Invalid)

4.1.4 Address Map with I/M=H, B/W=H (Z80 or the equivalent)

A3|A2|A1|A0|TS Read Operation Write Operation
L|L|L|L/|H]| Status Bits 7to 0 Command buffer

L|L{L|H|H]| Status Bits 15t0 8 Operation mode buffer
L|L|H|L/|H/| Interrupt status Control mode buffer

L |L|{H|H/|H /| Universal 170 buffer (BP7 to BP0) Universal 1/0 buffer (BP7 to BP0)
L|IH|L|L/|H /[ Input/output buffer Bits 7 to 0 Input/output buffer Bits 7 to 0
L|H|L}|H]|H /| Input/output buffer Bits 15t0 8 Input/output buffer Bits 15 to 8
L|H|H]|L]|H| Input/output buffer Bits 23 to 16 | Input/output buffer Bits 23 to 16
L |H|H|H]|H /| Input/output buffer Bits 31 to 24 | Input/output buffer Bits 31 to 24
HIL|L|L]|H]| Direct port 1 Bits 7 to 0 (Invalid)
H{L|L|H|H]| Direct port 1 Bits 15 to 8 (Invalid)
H|{L|H]|L]|H]| Direct port 1 Bits 23 to 16 (Invalid)
H|L|H|H]|H| Direct port 1 Bits 31 to 24 (Invalid)
H|H|L|L|H]| Direct port 2 Bits 7 to 0 (Invalid)
H{H|L|H|H| Direct port 2 Bits 15 to 8 (Invalid)
H{H|H|L/|H]| Direct port 2 Bits 23 to 16 (Invalid)
H|H|H|H|H| Direct port 2 Bits 31 to 24 (Invalid)

s
@)
|
1

: If you perform a read operation with the 16-bit data bus connected, the

data buses which are not selected provide high impedance.



4.2 Word Access

If you use the 16-bit data bus, you can write a word in the command buffer,
operation mode buffer and control mode bulffer. In the case of 68000 CPU,
a word written with A3=H, A2=H and Al=H is input as follows.

D15 D8 D7 DO

D7 DO D7 DO

Operation mode buffer Command buffer

4.3 Read/Write from/to Registers

4.3.1 Writing Procedure
(1) Write data in the input/output buffer in a desired order.
(2) Write one of register write commands (COxex to CBHex, D1Hex to D3HEX,
D7uex to DBHex) in the command bulffer.

Precautions: ® To permit internal processing, do not write data or command
for a time length of four cycles at the reference clock (approxi-
mately 0.2us with a reference clock of 19.6608MHz).

* Also note that data and command written in preregisters RO
to R5, R15 and R16 during operation will be used for the next
operation.

4.3.2 Reading Procedure

(1) Write one of register read commands (80nex to 8EHEx, 90HEX to 9BHEX)
to let the command buffer read register data.

(2) To permit internal processing, wait for a time length of four cycles at
the reference clock (approximately 0.2us with a reference clock of
19.6608MHz).

(3) Read data from the input/output buffer in a desired order.

NOTE: If the PCL5014 is interfaced with the CPU via the WRQ pin, the

abovementioned waiting step is automatically processed.

4.4 Reading Status

Since the status at the start of processing for reading is latched, the data
bus does not change during a read cycle. But if you want to continuously
read the status, direct port 1 or 2, allow a time length of two or more cycles
at the reference clock. If it is not secured, the previous data may be read out.

You can monitor the present operation status, the input/output status of
+EL, *SD, ORG, CMP, ALM, ERC, INP, and CLR signals and general-
purpose 1/P ports AP0 to AP2. The input/output status of STA, STP and EZ
signals can be read from registers R13 and R14.
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4.5 Reading Interrupt Status

You can read the code for the factor which caused the INT signal. Reading this
lets INT signal recover the high level.

4.6 Write/Read to/from General-Purpose I/0 Ports BP7 to BP0

4.6.1 Writing

The status of the pin defined as output changes at the time of writing. The
status of the pin defined as input is also stored in the output latch and it
is output when the pin is re-defined as output. Writing “1” lets the correspond-
ing output pin be high level. You can write a command to control bit by bit.

4.6.2 Reading

You can confirm the input/output status of each general-purpose 1/0 port.
If the CPU interface is 16 bits, data of bits 7—0 are O.

NOTE: Ports AP0 to AP2 are defined as input or output with the command.

4.7 Reading Data through Direct Ports 1 and 2

Without using a command, you can read the up/down counter value from
the port 1.

Without using a command, you can read the value of any of the following
four registers. Select the register by setting bits 9 and 8 of R7 as follows.

Bits of R7 . .
5 g Register Selected for Reading | Equivalent Command
0 0 Preset counter 95HEX
0 1 R12: Counter monitor 8CHEX
1 0 R13: Command monitor 1 8DHEX
1 1 R14: Command monitor 2 8EHEX

The value is latched to the port when the lowest-place byte is read and un-
latched from the port when the highest-place byte is read. So be sure to
read data of all four bytes in the order from the lowest-place byte (word)
to the highest-place byte (word).

When you read data through the direct port 1 or 2 then the status, allow
a time length of two or more cycles at the reference clock. If such an allowance
is not secured, the previous data may be read.
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4.8 Default Conditions

Items Default (Reset) Conditions
All internal registers 0
Command bulffer 00HEX
Operation mode buffer | OOHEx
Control mode buffer 00HEX
Input/output buffer 00000000HEx
INT pin High level
Pins DO to D7 High impedance
Pins D8 to D15 High impedance with B/W pin at low level
Input pins with B/W at high level
OUT pin High level
DIR pin High level
ERC pin High level
WRQ pin High level
BSY pin High level
Pins AP0 to AP2 Input pins
FUP pin High level
FDW pin High level
CMP pin High level

4.9 Precautions in Designing Software

If you connect the PCL5014 to the CPU without using the WRQ output signal,

allow a time length of four cycles at the reference clock between the following.

1) From writing a register read command (80HEX to 9BHEX) to reading the
data.

2) From writing a register write command (COHEX to DBHEX) to writing the
next data

3) From writing a command to writing the next command.

Be sure to set preregisters at a value other than 0 and set the preregister

R2 at a value higher than RI.
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5. Operation

5.1 Setting Pulse Output Pattern

The PCL5014 provides three acceleration/deceleration modes.

(1) Linear Acceleration/Deceleration Mode
The PCL5014 is placed in this mode by setting bit 2 of control mode
buffer at 0. In this mode the PCL5014 accelerates and decelerates the
pulse output at a constant rate.

(2) S-curve Acceleration/Deceleration Mode with No Intermediate Linear
Acceleration/Deceleration
The PCL5014 is placed in this mode by setting bit 2 of control mode
buffer at 1 and with the R16 parameter at O or at a value higher than
(R2 paranieters — RI1 parameter)/2. In this mode the PCL.5014 accelerates
and decelerates the pulse output while constantly varying the rate.

(3) S-curve Acceleration/Deceleration Mode with Intermediate Linear Accel-
eration/Deceleration
The PCL5014 is placed in this mode by setting bit 2 of control mode
buffer at 1 and with the R16 parameter at other than 0 but lower than
(R2 parameter — RI parameter)/2. In this mode the PCL5014 performs
S-curve acceleration/deceleration with an intermediate linear accelera-
tion/deceleration on the way.

The pulse output pattern depends on parameters written in registers R1 to
R5, R15 and R16. If the moving amount is small in the preset mode opera-
tion, the maximurm rate is automatically lowered and smooth acceleration/de-
celeration is made. In such a case, the smaller the moving amount, the shorter
the linear acceleration/deceleration section becomes and the S-curve section
is not reduced unless the linear section is decreased to 0. (That is, if the
PCL5014 is placed in the S-curve acceleration/deceleration mode with an
intermediate linear acceleration/deceleration, no linear acceleration/deceler-
ation is made for a smaller moving amount.)
pps

R2 x R4 3

S-curve Accel/Decel Section

(R2 — R16)
x R4

B .

Linear Accel/Decel Section

Rl = RI6)y _ o N L
x R4

S-curve Accel/Decel Section

RI x R4

sec

TsbB

Pulse Output Pattern with Acceleration/Deceleration
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5.1.1

sec
Automatic Adjustment of Maximum Rate Based on Moving Amount

Registers R1 to R5, R15 and R16 accompany preregisters. Write parameters
to preregisters. The start signal lets the PCL5014 copy the parameters from
preregisters to registers. If the parameters may be the same as previous, there-
fore, you need not write them anew.

When the parameters are read as 32-bit data, all high-place unused bits are 0.

Setting Pulse Rate Multiplication Factor

R4: Multiplication Factor Register, 12 bits

Write a multiplication factor in this register in a range of 1 to 4096 (FFFHEx).
R1 and R2 parameters are multiplied by the factor. The higher the multipli-
cation factor, the coarser the pulse rate setting interval becomes. Usually,
therefore, a smaller multiplication factor is used. Relations between a set
value and multiplication factor are as follows:

R4 parameter =

Reference clock (Hz)

Examples with a reference clock of 19.6608MHz

(Multiplication factor) x 65536

1

(Output pulse rate in pps)

Set Value | Multiplication Output Pulse Rate Set Value | Multiplication Output Pulse Rate
2999 (BB7Hex) 0.1 0.1 to 3276.7 59 (3Brex) 5 5 to 163835
599 (257HEx) 0.5 0.5 to 16383.5 29 (1Dsex) 10 10 to 327670
299 (12Bhex) 1 1 to 32767 14 (OEHEx) 20 20 to 655340
149 (95+kex) 2 2 to 65534 5 (05Hex) 50 50 to 1638350
99 (63Hex) 3 3 to 98301 2 (02HEx) 100 100 to 3276700
74 (4AHEx) 4 4 to 131068 1 (01mex) 150 150 to 4915050

Setting example: Maximum rate = 50kpps — 2x mode — R4 = 149

5.1.2

Setting Starting Pulse Rate
R1: FL Rate Register, 15 bits

Write the starting pulse rate in this register in a range of 1 to 32,767
(7TFFFHex). The rate is multiplied by the parameter written in the R4
register to be used for the constant speed operation at the FL rate or
at the start/stop of varied-speed operation.

R1 parameter =

Starting pulse rate (pps)

Multiplication factor

Setting example: 100 pps in 2x mode — R1 = 100/2 = 50
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5.1.3

5.1.4

5.1.5

5.1.6

Setting Operating Pulse Rate

R2: FH Pulse Rate Register, 15 bits

Write the operating pulse rate in this register in a range of 1 to 32,767
(7FFFuex). The rate should be higher than what is written in the Rl register.
The rate is multiplied by the parameter written in the R4 register to be used
for the constant-speed operation at the FH pule rate or for the high-speed
operation in the varied speed mode.

Operating pulse rate (pps)

Multiplication factor

Setting example: 50 kpps in 2x mode — R2 = 50,000/2 = 25,000

R2 parameter =

Setting Maximum Acceleration Rate

R3: Acceleration Rate Register, 16 bits

Write the acceleration rate for the varied-speed operation in this register.
The setting range is 1 to 65,535 (FFFFuex). If 0 is written in the R15 register,
the rate written in the R3 register is used for deceleration. Relations of the
R3 parameter with the maximum acceleration Asp (pps/sec) and the accel-
eration time Tsp (sec) are as follows:

(Multiplication factor) x (Reference clock (Hz)
4 x Asp

Setting example: 100 kpps/sec in 2x mode —
R3 = (2 x 19660800)/(4 x 100000) — 1 = 97

R3 parameter = -1

Setting Maximum Deceleration Rate

R15: Deceleration Rate Register, 16 bits

Write the deceleration rate for the varied-speed operation in this register.
The setting range is 1 to 65,535 (FFFFhex). If O (default) is written in the
this register, the rate written in the R3 register is used for deceleration.
Relations of the R15 parameter with the maximum deceleration Asp
(pps/sec) and the deceleration time Tsp (sec) are as follows, where Aspisan
absolute value of the negative deceleration rate:

(Multiplication factor) x (Reference clock (Hz)
4 x Asp B

Setting example: 80 kpps/sec in 2x mode —
R15 = (2 x 19660800)/(4 x 80000) — 1 = 122

R15 parameter = 1

Setting S-curve Related Rate

R16: S-curve Related Rate Register, 14 bits

Write the S-curve related rate for the varied-speed operation in this register.
The setting range is 1 to 16,383 (3FFFHex). S-curve acceleration/decelera-
tion is applied between the FL pulse rate to the rate written in the R16 register
and between (the FH pulse rate — the rate written in the R16 register) to
the operating FH rate, while linear acceleration/deceleration is applied to
the intermediate section.
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5.1.7

5.1.8

If O (default) is written in this register, a value of (FH pulse rate — FL pulse
rate)/2 is used for S-curve acceleration/deceleration and no linear accelera-
tion/deceleration is applied. To put an intermediate linear acceleration/de-
celeration, write a value in a range of 1 to lower than (FH pulse rate — FL
pulse rate)/2 in this register. Relations between the R16 parameter and S-
curve related rate S are as follows.

S (pps)
Mulfiplication factor

R16 parameter =

Setting example: If 1000 is written in the R16 register with an FL pulse rate
of 100 pps (R1 = 50) and an FH pulse rate of 50 kpps (R2 = 25000) in 2x
mode, the S-curve related rate is 2000. Thus, S-curve acceleration/deceler-
ation is applied between 100 pps to 2100 pps and between 48000 pps to
50000 pps.

Acceleration/Deceleration Time

The acceleration/deceleration time is determined by parameters written in

registers R1 to R4, R15 and R16 as follows:

(1) Linear Acceleration/Deceleration Mode

(R2 — R)x(R3 + 1)x 4
Reference clock (Hz)

R2 -—RDxRI5 + hx4
Reference clock (Hz)

(2) S-curve Acceleration/Deceleration Mode with No Intermediate Linear
Acceleration/Deceleration

Acceleration time Tsu (sec) =

Deceleration time Tsp (sec) =

(R2 —R)xR3 + 1)x 8
Reference clock (Hz)

esrin e To o) - S B s

Acceleration time Tsu (sec) =

(3) S-curve Acceleration/Deceleration Mode with Intermediate Linear Accel-
eration/Deceleration
(R2 — Rl + R1I6x2)x(R3 + 1)x 4
Reference clock (Hz)
(R2 — Rl +RI6x2))x(R15 + 1)x4
Reference clock (Hz)

Acceleration time Tsu (sec) =

Deceleration time Tsp (sec) =

Setting Ramping-down Point

R5: Ramping-down Point Register, 24 bits

The ramping-down point is used for the varied-speed operation in the preset
mode (in-positioning). Write the ramping-down point in this register in a
range of 0 to 16,777,215 (FFFFFFHEx).

You may use the automatic ramping-point setting function, which can be
turned on or off by setting bit 1 of the control mode buffer. If it is turned
on, the R5 parameter is offset from the automatic setting value. With the
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5.1.8.1

5.1.8.2

automatic function turned on, the setting range is — 8,388,608 (800000HEx+
to +8,388,607 (TFFFFFHEX). A positive value initiates ramping-down earlier and a
negative value initiates it later. If the automatic function is turned off, the
ramping-down point written in the RS register is used as it is.

A condition for normal operation of the automatic ramping-point setting
function is:

(Time Tsp from the start of acceleration at the FL pulse rate to the start
of deceleration) = (Deceleration time Tsp). Generally, (R3 parameter) =
(R15 parameter). Refer to “Acceleration/Deceleration Pattern” on page 21.

If you do not use the automatic ramping-down setting function, obtain the
parameter to be written in the R5 register with the following procedure. Notice
that with the automatic ramping-down setting function turned off, the auto-
matic operating speed adjustment function too is turned off.

Ramping-down Point in Linear Acceleration/Deceleration Mode
(1) Check the trapezoidal pulse output pattern.
If the moving amount is too small, acceleration is not available to the
FH pulse rate, thereby resulting in a triangular pattern. Use the follow-
ing equation to ensure a trapezoidal pattern.

(Minimum number of pulses required for trapezoidal pattern) =
(R2> — RI x (R3 + RI5 + 2)
(R4 + 1) x 32768
(2) Revise the FH pulse rate (R2).
If (RO) = (Minimum number of pulses required for trapezoidal pattern),
the pulse output pattern is triangular. To make the pattern trapezoidal,
revise the FH pulse rate (R2) using the following equation:

RO x (R4 + 1) x 32768
R3 + RI5 + 2

(3) Write the ramping-down point in the R5 register.
For trapezoidal pulse output pattern:

R22 — RI)x (RI5 + 1)
(R4 + 1) x 32768

Revised R2 =< + R1?

RS = {

For triangular pulse output pattern:

_ ROX(RI5 + 1)
" R3 +RI5 + 2

R5

Ramping-down Point in S-curve Acceleration/Deceleration Mode

with No Intermediate Linear Acceleration/Deceleration

(1) Check the trapezoidal pulse output pattern.
If the moving amount is too small, acceleration is not available to the
FH pulse rate, thereby resulting in a triangular pattern. Use the follow-
ing equation to ensure a trapezoidal pattern:

-5



(Minimum number of pulses required for trapezoidal pattern) =
(R2> — R1)x (R3 + RI5 + 2)
(R4 + 1) x 16384
(2) Revise the FH rate (R2).
If(R0O) = (Minimum number of pulses required for trapezoidal pattern),
the pulse output pattern is triangular. To make the pattern trapezoidal,
revise the FH rate (R2) using the following equation:

RO x (R4 + 1) x 16384
R3 + R15 + 2

+ R1?

Revised R2 < /

(3) Write the ramping-down point in the RS register.

RS _ (R2?2 — R1) x (R15 + 1)
T (R4 + 1)x 16384

5.1.8.3 Ramping-down Point in S-curve Acceleration/Deceleration Mode
with Intermediate Linear Acceleration/Deceleration

(1) Check the trapezoidal pulse output pattern.
If the moving amount is too small, acceleration is not available to the
FH rate, thereby resulting in a triangular pattern. Use the following equa-
tion to ensure a trapezoidal pattern.

(Minimum number of pulses required for trapezoidal pattern) =

R1 + R2)x[R16x4) + (R2 — Rl — R16x2)|x(R3 + RI5 + 2)
(R4 + 1) x 32768

(2) Check availability of intermediate linear acceleration/deceleration.
I[f RO = (minimum number of pulses required for trapezoidal pattern),
check availability of intermediate linear acceleration/deceleration.

(Minimum number of pulses required for intermediate linear
acceleration/deceleration) =

(R1 + RI6) x R16 x (R3 + RI5 + 2)
R4 + 1) x 4096

(3) Revise the FH rate (R2).
If (minimum number of pulses required for intermediate linear acceler-
ation/deceleration) < R0 = (minimum number of pulses required for
trapezoidal pattern), revise the FH rate (R2) to avoid a triangular pattern.

ROx (R4 + 1)x 32768
R3 + RI15 + 2

Revised R2 < —RI6 + \/ (R1? + (R16) — xROXR16 +
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If RO = (minimum number of pulses required for intermediate linear
acceleration/deceleration), write 0 in the R16 register to effect the S-curve
acceleration deceleration mode with no intermediate linear accelera-
tion/deceleration. Then follow the procedure of 5.1.8.2.

(4) Write the ramping-down point in the R5 register.

_ (RL+R2)x[RI6x4) + R2 —Rl — RI6x 2)] x RI5 + 1)

RS (R4 + 1) x 32768

5.1.9 Changing Pulse Output Pattern during Operation

You can change the pulse rate and acceleration rate by revising the parameters
written in registers R2, R3, R15 and R16. However, do not revise these
parameters if the automatic ramping-down point setting function is made
effective for the origin return mode 2, preset mode 1, 2 or 3 or zero return
mode. If you revise, the automatic setting function is disabled to follow the
parameters. For your reference, you can change pulse rates at a designated
position using the comparator function.

Variations of Pulse Output Pattern in Preset Mode Operation

pps

sec

Example 1. (1) The FH rate is revised to a higher one. (command D2Hex)
(2) Ramping-down starts automatically at the set ramping-down

point.
Example 2. (3) The FH rate is revised to a lower one. (command D2HEx)
(@) Ramping-down starts automatically at the set ramping-down

point.
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5.2 Operation and Control Mode Buffers

5.2.1 Operation Mode Buffer

The operation mode buffer has a prebuffer function to allow you to write
parameters for the next operation during the present operation in progress.

7 6 5 4 3 2 1 0

LI T ]

0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:

LOperaation Mode
0000:
0001:

Continuous mode 1
Continuous mode 2
Origin return mode 1
Origin return mode 2
Origin search mode
Origin escape mode
One-pulse output mode
Timer mode

Preset mode 1

Preset mode 2

Preset mode 3

Zero return mode
Preset mode 4

Moving Direction
0: Plus direction 1: Minus direction
+SD Signal Control

0: Valid 1: Invalid
Up/Down Counter
0: ON 1. OFF

Operation Completion Timing

0: A cycle at the output pulse rate is complete.
1: Output pulse is off.

(1) Operation Mode

Enter the 4-digit code to select a desired operation mode from 13.

(2) Moving Direction

Designate a desired moving direction by entering 0 or 1. Note, however,
that the moving direction designated here is neglected in the continu-
ous mode 2, preset modes 2 and 3 and zero return mode. With the plus
direction selected, the up/down counter counts up.

(3) £SD Signal Control

Select whether or not to make the input to +SD and — SD pins valid.
If this bit is set at 0, deceleration is made to the FL pulse rate when an
SD signal in the moving direction is input during varied-speed operation.
If the bit is set at 1, any SD signal is masked and does not cause decel-
eration. The setting condition of this bit has no relation with the SD

input status on monitor.
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()

Up/Down Counter

If this bit is set at 1, the up/down counter stops operating. Set it at 1
when you need to operate without activating the up/down counter for
the purpose of correcting backlash, etc. For your reference, the up/down
counter does not count when the input signal is output pulse or in timer
mode operation if the bit is set at 0.

Operation Completion Timing

You can select a timing the PCL5014 stops outputting pulses. Set the
bit at 0. The PCL5014 will stop outputting pulses when a cycle at the
output pulse rate will be complete. Thus, you can secure a pause time
if you restart immediately after stopping. Set the bit at 1. The PCL5014
will stop outputting pulses when an output pulse is off. Since the PCL5014
stops without waiting for completion of the cycle, you can shorten the
cycle time if you do not restart immediately after stopping. (Refer to “5.4.9
Controlling Output Pulsewidth.’)

Typical Settings vs. Operation Modes

Settings

Operation Modes

3 HEX

00 | Continuous mode 1 in plus direction

10 | Continuous mode 1 in minus direction

01 | Continuous mode 2

02 | Origin return mode 1 in plus direction

12 | Origin return mode 1 in minus direction

03 | Origin return mode 2 in plus direction

13 | Origin return mode 2 in minus direction

04 [ Origin search mode in plus direction

14 | Origin search mode in minus direction

05 | Origin escape mode in plus direction

15 | Orign escape mode in minus direction

06 | One-pulse output mode in plus direction

16 | One-pulse output mode in minus direction

07 | Timer mode

08 | Preset mode 1 in plus direction

18 | Preset mode 1 in minus direction

09 { Preset mode 2

OA | Preset mode 3

0B | Zero return mode

0C | Preset mode 4 in plus direction

1C | Preset mode 4 in minus direction

28 | Preset mode 1 in plus direction*

i k=l el el Eeh el ol ol Rl fal ol Rl Rl Fal Fol Rl ol Ne ) Fe )l Full fal fevl el Repl
O (OO |QC|O|OCIOC|IO|OC|O|OC|CO(O|IC|IO|Io|C|Oo|o|o| U
OO |—|O|O| OO |O|O|=|O|—=|O|—|O|m|O|— || |— ||+~
(o) el E_EE =l el ol Fol Rl ol el Bl ol Kl sl o Kol Han )l Heaw )l Reo i Hawll el el Il \V]

48 | Preset mode 1 in plus direction™

il k=2 K=l Rl Hal Fal Farl Rl Rl Eel Rl Rl el Kwll Ferl Fel For ) Fel Rarll el Kol Kol Rerl el BN |

e = = = | = [ = OO | OO | OO O O ||| |O|O IO
OO OIO|O|—|—|O|C|(O(—— ||| ||| |==l—|—m oo —
O|O|O|IC|O|—IO|—IO|IO|=|IO|IO|=|—|O|o|=|—m OO |—=|O|O|O

(e
<o
o
o

88 | Preset mode 1 in plus direction®*

*.
*K .

solek o

with £SD signals invalid
with the up/down counter OFF
Completion timing at output pulse OFF
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5.2.2 Control Mode Buffer

7

6 5 4 3 2 1 0

LPreset Counter0: ON  1:OFF

— Ramping-down Point Setting

0: Automatic  1: Manual
Accel/Decel Characteristic

0: Linear 1: S-curve
INP Signal Control

0: OFF 1. ON
Automatic Start of Next Operation

0: OFF 1. ON
Simultaneous Stop Signal Input

0: OFF 1: ON

Simultaneous Stop Signal Output
0: ON 1. OFF

(1)

(2)

(3)

4)

Automatic FH Pulse Rate Ad-

justment
0: ON 1: OFF

Preset Counter

Set this bit at 1. The preset counter will stop counting down. Accordingly,
if you operate the PCL5014 in the preset mode with this bit set at 1,
the PCL5014 operates as in the continuous mode but stops outputting
pulses when pulses are output in a set number from the time point you
set it at O on the way of moving.

Ramping-down Point Setting

If you start varied-speed operation by writing the 13HEX command in the
origin return mode 2 or a preset mode, the PCL5014 starts ramping down
the pulse output under the condition of (preset counter value) < (ramp-
ing down point). Select the ramping-down point setting method by set-
ting this bit at 0 or 1. If you set the bit at 0 (automatic mode), The R5
value is offset and the ramping-down point is the value obtained by adding
the R5 value to the number of pulses required for acceleration. If you
set the bit at 1 (manual mode), the R5 value is the ramping-down point.

Accel/Decel Characteristic

Set this bit at 0 for a linear acceleration/deceleration pattern (constant
acceleration/deceleration rate). Set it at 1 for an S-curve acceeration/de-
celeration pattern.

INP Signal Control
If you use the PCL5014 to control a servomotor, the servomotor responds
to pulses output from the PCL5014 with a delay and does not stop run-
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ning when the PCL5014 completes the output of pulses. To stop the ser-
vomotor, you need to input the motor stop signal (in-position signal) which
is output from the motor driver, to the INP pin. Set this bit at 1.
Operation completion timing will be delayed to the time point the INP
is input. Status, BSY and INT signals too will be delayed correspondingly.

(5) Automatic Start of Next Operation

Set this bit at 1. Upon completing the present operation, the PCL5014
will automatically start the next operation according to parameters written
in preregisters. Note, however, that the PCL5014 does not automatically
start the next operation unless preregisters are in the settled status at
the time of completion of the present operation. The settled status indi-
cates the condition where one of the following is satisfied.

*The start command for the next operation is written in.

® The settled status command (66HEXx) is written in.

(6) Simultaneous Stop Signal Input
To stop multiple axes simultaneously, STP pins on all units of PCL5014
should be connected in cascade. If so required, you can electrically dis-
connect them by setting this bit at 0 so that the STP signal input may
not simultaneously stop all units from generating pulses.

(7) Simultaneous Stop Signal Output
By setting this bit at 0, you can let the PCL5014 which stops due to an
abnormal event, output the simultaneous stop signal from the STP pin to
stop all other units.

(8) Automatic FH Pulse Rate Adjustment
If the moving amount is too small in a preset mode, the automatic
rammping-down point setting function lowers the FH pulse rate to avoid
a triangular pulse output pattern. But you can make the automatic FH
pulse rate adjustment function invalid by setting this bit at 1. If the
ramping-down point is manually set, the automatic FH pulse rate adjust-
ment is invalid irrespective of the status of this bit.
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5.3 Operation Modes

5.3.1

5.3.2

In any operation mode an EL signal in the moving direction stops the
PCL5014 from outputting pulses. In varied-speed operation an SD signal
in the moving direction lets the PCL5014 decelerate or stop pulse output
after deceleration.

Continuous Mode 1

In this mode, writing the start command lets the PCL5014 output pulses
in the direction set by bit 4 of the operation mode buffer until the stop com-
mand is written. The preset counter counts down referring to the value written
in the RO preregister.

f

(1) Writing start command (10HEX) for cons-
FL

tant speed operation at FL pulse rate

® @ (2) Writing immediate stop command (09HEX)
f -

- (D Writing start command (11HEX) for

constant-speed operation at FH pulse rate

o TR (2) Writing immediate stop command (09HEX)

f

Fi (1) Writing start command (13HEX) for varied-
FL speed operation

(2) Writing immediate stop command (09HEX)

-

©) @
F; (1) Writing start command (13HEX) for varied-
speed operation
FL (2) Writing deceleration stop command
o 5 t (OAHEX)

Continuous Mode 2

In this mode, external pulse signals (PA and PB) let the PCL5014 operate
like in the continuous mode 1. For operation in this mode, you need to use
the start command for varied-speed operation. You can control the number
of output pulses and the pulse rate based on input PA and PB signals but
the upper limit of pulse rate is the set FH pulse rate. The moving direction
depends on PA and PB signals and the status of bit 4 of operation mode
buffer is invalid.
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5.3.3

5.3.4

5.3.5

When the PA and PB signals change simultaneously or when the pulse rate
is beyond the limit, the PCL5014 outputs the INT signal. In such a case,
the number of input pulses does not correspond to the number of output
pulses. The preset counter counts down referring to the RO preregister value.
Refer to “5.4.6 Manual Pulser Input’’

Operation with PA and PB pins given 90° phase difference signals
multiplied by 1

PA__| | | L
B | | | L
o U L

@ LU L L

(1 Output pulses with microstep control OFF
(2 Output pulses with microstep control set to 1/2

Preset Mode 1

In this mode you can place the axis in a desired position by designating
the number of pulses and the direction. Write the number of output pulses
in the RO preregister and the moving direction in bit 4 of the operation mode
buffer. The setting range for the RO preregister is 0 to 268,435,445. The preset
counter counts down referring to the RO preregister value.

Preset Mode 2

In this mode you can place the axis in a desired position by designating
the number of pulses with a signed value. Write the signed value (twos com-
plement) in the RO preregister. The moving direction is plus if the (+) sign
is prefixed to the value and minus if the (— ) sign is prefixed. The set status
of bit 4 of the operation mode buffer is invalid. The setting range for the
RO preregisteris — 134,217,728 to +134,217,727. The preset counter counts
down referring to the absolute value of RO preregister.

Preset Mode 3 ,

In this mode you can obtain an absolute movement with the up/down counter
value as the present position. Set the target position by writing a positive
or signed number in the RO preregister, referring to the range of up/down
counter selected by bit 28 of R5. The preset counter counts down with the
absolute value of a difference between the R0 preregister value and the prevail-
ing up/down counter value as the initial value. If you change the up/down
counter value after starting, the number of output pulses does not change.
Since the moving direction is automatically set, the set status of bit 4 of the
operation mode buffer is invalid.



5.3.6

5.3.7

For example, if you start by writing “7000” in the RO preregister with the
up/down counter value at “15000;" 8000 pulses are output in the minus direc-
tion. (7000 — 15000 = —8000)

Preset Mode 4

In this mode you can place the axis in a desired position in synchronization
with input PA and PB signals. Designate the moving amount and direction
with the same manner as for the preset mode 1. Input PA and PB signals
let the PCL5014 output pulses like in the continuous mode 2 but the moving
direction is as set by bit 4 of the operation mode buffer and has no relation
with PA and PB signals. The preset counter counts down referring to the
RO preregister value.

Origin Return Mode 1

In this mode you can let the PCL5014 output pulses until the condition to
complete the origin return is satisfied after writing the start command. The
moving direction is as set by bit 4 of the operation mode bulffer. If you set
bit 6 of R7 at 1 in advance, the up/down counter will be reset upon comple-
tion of the origin return.

Select a condition to complete the origin return by setting bits 5-0 of R7
as follows.

(1) 00xxxx
The ORG signal stops the PCL5014 from outputting pulses. If the signal
is on at the start, the PCL5014 outputs no pulse and completes the oper-
ation. (Bits 3—0 have no concern with this mode.)

In the case of setting 00xxxx

f
FH
(D Writing start command
@ @) (11HEX) for constant-speed
ORG operation at FH pulse rate
(2 ORG signal ON
(2)0lnnnn

The (nnnn +1)th EZ signal after the ORG signal ON stops the PCL5014
from outputting pulses. To effect the origin return, the ORG signal should
be ON during the time EZ signals are input in that number. If the ORG
signal cannot be kept ON, you can internally latch the ORG signal by
setting bit 30 of R6 at 1. if the ORG signal is ON at the start, the PCL5014
stops outputting pulses after the EL signals are counted to that number.
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In the case of setting “010010”
f

FH () Writing start command
t (11HEX) for constant-speed
_® @ ® operation at FH pulse rate
ORG @ ORG signal ON
ez I I U 1J L (® The 3rd EZ signal ON
(3) 10nnnn

The ORG signal which is turned on during varied-speed operation initiates
deceleration and the (nnnn +1)th EZ stops the PCL5014 from outputting
pulses. To effect the origin return, the ORG signal should be ON during
the time EZ signals are input in that number. If the ORG signal cannot
be kept ON during the time, you can internally latch the ORG signal
by setting bit 30 of R6 at 1. If the ORG signal is ON at the start, the PCL5014
stops outputting pulses after the EL signals are counted to that number
anew. The constant-speed operation shows the same effect as setting
Olnnnn.

In the case of setting “100001”
f

l;,]: (1) Writing start command
¢ (13HEX) for varied-speed
_® @ ® operation
ORG ] @ ORG signal ON

EZ U U U LI @ The 2rd EZ signal ON

You can change the input logic of ORG signal with bit 5 of R6, and that
of the EZ signal with bit 7 of R6. The preset counter counts down
referring to the RO preregister value.

6.3.8 Origin Return Mode 2
In this mode you can let the PCL5014 output pulses until the axis returns
to the origin or pulses are output in a preset number. When started, the
PCL5014 outputs pulses like in the origin return mode 1 but if the number
of output pulses reaches the preset RO preregister value before the origin
return, it stops outputting pulses. Set the moving direction with bit 4 of the
operation mode buffer. You can know the cause of stop, origin return or
pulses output in a preset number, with the interrupt status code or by read-
ing the preset counter value. Based on the preset counter value (read com-
mand 95HEX), you can know that pulses output in a preset number stopped
the PCL5014 if the counter value is 0 and the origin return stopped the
PCL5014 if the counter value is other than 0. If you want to judge the cause
with an interrupt status code, you need to set bits 1 and 2 of R8 at 1 in
advance. In this case, an interrupt status code of 02HEX indicates that pulses



5.3.9

5.3.10

output in a preset number stopped the PCL5014 and an interrupt status
code of O3HEX indicates that the origin return stopped the PCL5014.

Origin Escape Mode

The ORG signal which is turned on does not always indicate that the axis
returns to the origin. In such a case, you need to move the axis to a position
which turns the ORG off, then return it to the origin. The origin escape mode
allows you to move the axis to the position which turns the ORG signal off.
Set the moving direction with bit 4 of the operation mode buffer.

Select a condition to complete the origin escape by setting bits 5-0 of R7
as in the case of the origin return.

(1) 00xxxx
The ORG which is turned off stops PCL5014 from outputting pulses. If
the signal is off at the start, the PCL5014 does not output any pulse and
completes the operation. (Bits 3—0 have no concern with the origin
escape.)

(2)0lnnnn
The (nnnn +1)th EZ signal after the ORG turned off stops the PCL5014
from outputting pulses. The ORG signal should be off during the time
EZ signals are input in that number. If the ORG signal is off at the start,
the PCL5014 stops after EZ signals are counted to that number.

(3) 10nnnn

The ORG signal which is turned off during varied-speed operation initiates
deceleration and the (nnnn +1)th EZ signal stops the PCL5014 from
outputting pulses. To effect the origin escape, the ORG signal should be
off during the time EZ signals are input in that number. If the ORG signal
is on at the start, the PCL5014 stops after EZ signals are counted to that
number anew. In the constant-speed operation, this setting provides the
same operation as “Olnnnn’

You can change the input logic of ORG signal with bit 5 of R6 and that of EZ
signal with bit 7 of R6. The preset counter counts down referring to the RO
preregister value.

Origin Search Mode
In this mode you can return the axis to the origin from a designated direc-
tion after reciprocating it between +EL and — EL. Set the moving direction
with bit 4 of the operation mode buffer. Internal operation is a series of move-
ments in multiple modes.

If you set bit 29 of R6 at 1 so that the SD signal which is turned on initiates
deceleration then stops the PCL5014 from outputting pulses, the effect is
the same as with the EL signal ON.
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Start of Origin Search

ORG signal ON?

N

—

I

Start in the origin return mode 1 to
the same direction as designated.

Normally terminated?

Start in the origin return mode 1 to Origin search
the reverse direction to designation. terminated normally

Normally terminated?

Y |

Start in the origin escape mode to the
reverse direction to designation.

Normally terminated?

Y Origin search

Start in the preset mode 1 to the| terminated abnormally
reverse direction to designation.

]

+EL

ORG -EL
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Operation of origin search executed in minus

direction from between ORG and — EL

(1) The axis starts moving in the minus direc-
tion as designated (origin return mode 1 to
the same direction).

(2) — EL signal stops the axis then lets it move
to the reverse direction (+) to designation.
(Origin return mode 1 to the reverse direction)

(3) ORG signal stops the axis then moves it to the
origin escape position so that it may return
to the origin from the designated direction.
(Origin escape mode to reverse direction)

(4) The axis moves further in the plus direction
so that the ORG signal is securely turned off.
(Preset mode 1 to the reverse direction)

(5) The axis starts moving in the designated
minus direction. (Origin return mode 1 in the
same direction)

(6) The axis stops at the origin.




5.3.11

5.3.12

5.3.13

One-pulse Output Mode

In this mode you can let the PCL5014 output only one pulse (or pulses in
a unit number if the microstep control is used). Set the moving direction
with bit 4 of the operation mode buffer. Operation in this mode is the same
as in the preset mode 1 with 1 written in the RO preregister. But you need
not write 1 in the RO preregister. The preset counter counts down referring
to 1.

Timer Mode

This mode allows you to use the PCL5014 as a timer referring to internal
operation time with no pulse output. Internal operation is the same as in
the preset mode 1. EL and SD signals are invalid (always regarded as OFF).
In the timer mode, the up/down counter stops counting if the input is the
output pulse. If the output pulse is used as a common pulse to output a
direction signal from the DIR pin, the status of DIR pin changes according
to bit 4 of the operation mode buffer. The start command is regarded as
a start signal for the constant-speed operation and the internal operation
time is the product of a cycle of output pulses and the RO preregister value
(e.g. 1000 pps x 120 pulses (RO preregister value) = 120ms). Irrespective
of the status of bit 3 of the control mode bulffer, the INP signal does not
delay the completion of operation. The preset counter counts down referring
to the RO preregister value.

To eliminate error of the internal operation time, set bit 7 of the operation
mode buffer at 0 so that the operation completion timing is at the comple-
tion of a cycle of output pulses.

Zero Return Mode

In this mode in-positioning is made so that the up/down counter counts
down to zero at the completion of operation. The effect is the same as if
you set the RO preregister at 0 in the preset mode 3 but you can omit setting
of the RO preregister. The preset counter counts down with the absolute
value of up/down counter as the initial value. If the up/down counter value
is revised after starting, the number of output pulses does not change. The
moving direction is automatically set, thereby making the status of bit 4
of the operation mode buffer invalid.



5.4 Control Functions

5.4.1 Automatic Start of Next Operation
You can write parameters during operation in progress to automatically start
the next operation according to newly set parameters. To effect such the
automatic start function, set bit 4 of the control mode buffer at 1. This func-
tion allows you to eliminate a pause time between operations.

You can write parameters in the following preregisters and prebuffers, 10

in total.
RO preregister [number of output pulses (moving amount)]
R1 preregister (FL pulse rate) R2 preregister (FH pulse rate)

R3 preregister (acceleration rate) R4 preregister (multiplication factor)
R5 preregister (ramping-down point) R15 preregister (deceleration rate)
Operation mode prebuffer

Command prebuffer (start command only)

To prevent the PCL5014 from starting the next operation based on old
parameters in the case where the present operation is terminated before
parameters for the next operation are written completely, we designed the
PCL5014 so that it checks whether or not parameters for the next operation
are settled. If preregisters are not placed in a settled status at the completion
of the present operation, the PCL5014 does not start the next operation auto-
matically. The PCL5014 is placed in an unsettled status by writing the register
unsettled command or if the start command for the next operation is not
written in.

The settled status indicates that any of the following two conditions is satisfied:
(1) The start command for the next operation is written in.
(2) The settled status command (66Hex) is written in.

If the present operation was stopped due to an abnormal event or by writ-
ing a command, the next operation does not start automatically. Accordingly,
in the continuous mode 1 or 2 in which you need to write a command to
stop the operation, you cannot use these preregisters to start the next oper-
ation automatically.

The PCL5014 stops outputting pulses if any of the following occurs.
1) EL signal is turned on in other than the origin search mode.
2) SD signal is turned on in other than the origin search mode.
3) ALM signal is turned on.

4) Out-of-step is detected.

o) Comparator condition is satisfied.

6) STP signal is input.

7) Immediate stop command (09HEX) is written in.

8) Deceleration stop command (OAHEX) is written in.

9) Emergency stop command (63HEX) is written in.

(
(
(
(
(
(
(
(
(
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By reading R14, you can check the settled status for the next operation.
(1) Bit 16 is ‘1’ if a parameter is written in the RO preregister and ‘0’ when
started.
(2) Bit 17 is ‘T’ if a parameter is written in the R1 preregister and ‘0’ when
started.
(3) Bit 18 is ‘1" if a parameter is written in the R2 preregister and ‘0’ when
started.
(4) Bit 19 is ‘1" if a parameter is written in the R3 preregiser and ‘0’ when
started.
(5) Bit 20 is ‘1’ if a parameter is written in the R4 preregister and ‘0’ when
started.
(6) Bit 21 is ‘T’ if a parameter is written in the operation mode prebuffer
and ‘0’ when started.
(7) Bit 22 is ‘T’ if parameters for the next operation are settled and ‘0’ if
they are not settled.
(8) Bit 24 is ‘1’ if a parameter is written in the R5 preregister and ‘0’ when
started.
(9) Bit 25 is ‘1’ if a parameter is written in the R15 preregister and ‘0’ when
started.
(10) Bit 26 is ‘1’ if a parameter is written in the R16 preregister and ‘0’ when
started.

If parameters for the next operation are the same as for the present opera-
tion, you need not write them anew. If you set bit 14 of R8 at 1, the INT
signal is output at the start of next operation, thereby allowing you to get
the timing for writing parameters for the succeeding operation.

® To make the automatic start of next operation valid/invalid
Set bit 4 of the control mode buffer at—
0: to turn the function ON
1: to turn it OFF

® To place preregisters in settled status:

(1) Write the start command for the next operation in the command
buffer (the start command will be the same as used for the present
operation), or

(2) Write the settled status command 66Hex to the command buffer.

® Preregisters are placed in unsettled status:
(1) When an abnormal event stops the PCL5014 or when a command
is written to the command bulffer, or

(2) When the unsettled status command 67Hex is written to the command
buffer.
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® To check preregister status
Read bit 22 of R14:
0: Unsettled status
1: Settled status

® To output the INT signal at the start of next operation
Set bit 14 of R8 at 1.

® To check the interrupt factor at the start of next operation
Read the interrupt status. If the interrupt status code is 14Hex at the INT
signal output, itindicates that the next operation is ready for starting and
preregisters can accept new parameters.

5.4.2 Microstep Control

You can perform microstep control to suppress the step vibration of step-
ping motor. Use of a microstep driver may suppress the step vibration but
the positioning accuracy is not ensured unless it stops at a full-step posi-
tion. The PCL5014 has a function to stop the motor at a full-step position.
Furthermore, the RO register (preset amount), the up/down counter (R9) and
R10 and R11 registers (comparator data) use the number of full steps irrespec-
tive of the microstep control.

Resolution of microstep is 1/n (n is available in a range of 1 to 256). Set
bits 31-24 (unit number of output pulses) of R7 at (n — 1) to determine
a resolution. If it is set at 0, the resolution is 1/1 (= full step). The output
frequency is the same as in the case the microstep control is not used. If
the PCL5014 is operated in the preset mode 1 with the resolution set at
1/10 (set value = 9) and RO set at 12, the PCL5014 outputs 120 pulses to
change the present position by 12 counts.

Under the microstep control, the PCL5014 stops after outputting pulses in
the unit number and does not stop on the way. However, the emergency
stop command, soft reset command or RST signal stops the PCL5014 at
other than full-step position. Also, by writing a microstep control range in
the R7 register, you can let the *EL signal, ALM signal or completion of
origin return stop the PCL5014 immediately in other than full-step posi-
tion. Such the operation is useful to control the motor in some number of
units and not for the purpose of microstep. (e.g. to control the machine which
moves by 0.2um per pulse, in a unit of 1jum)

® To set the unit number of output pulses for the microstep control
Write a value of (resolution of microstep — 1) in bits 31 to 24 of R7. The
setting range is 0 to 255.

® To set the microstep control range
Set bit 23 of R7 at—
0: Microstep control at all times
1: No microstep control at the stop initiated by the EL signal, ALM signal
or completion of origin return.
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5.4.3

® Emergency stop command
Write the command 63Hex to the command buffer. The PCL5014 will im-
mediately stop even in other than full-step position and output the ERC
signal as a one-shot signal.

Out-of-step Detection

The PCL5014 is equipped with a 6-bit deviation counter to detect an out-of-
step status of stepping motor. Mount a feedback encoder onto the stepping
motor. The deviation counter will count a deviation between command
pulses and pulses fed back from the encoder and if the value exceeds a certain
level (maximum deviation: 1 to 31), the PCL5014 will judge an out-of-step
status and stop generating pulses while outputting the INT signal. The
encoder should have the same resolution as the stepping motor (or a reso-
lution of full step under the microstep control).

This detection function is effective whether the motor is operating or not.
So you can detect a deviation due to an external force applied during sus-
pension. Set bits 12—-8 of R8 at a maximum deviation which will be com-
pared with the deviation counter value. If you set these bits at 00000 (default),
the out-of-step detection function is deactivated.

The encoder mounted onto the stepping motor feeds back plus and minus
pulses or 90° phase difference signals to ERA and ERB pins. 90° phase differ-
ence signals multiplied by 1, 2 or 4 may be counted. Select the input mode
with bits 15 and 14 of R6. A simultaneous change of ERA and ERB input
status causes an error, thereby letting the PCL5014 output the INT signal.

You can read the value of the deviation counter for out-of-step detection
throuh the R12 register and reset it by writing the deviation counter clear
command.

® Deviation counter value for out-of-step detection
Write a maximum deviation value in bits 12 to 8 of R8. The setting range
is 0 to 31. When the PCL5014 detects an out-of-step status, it immediate-
ly stops outputting pulses while outputting the INT signal.

® ERA/ERB input mode
Set bits 15 and 14 of R6 to—
00: 90° phase difference signals in 1x mode
01: 90° phase difference signals in 2x mode
10: 90° phase difference signals in 4x mode
11: Plus and minus pulses

® [nterrupt status code for out-of-step detection
The interrupt status code OChex indicates that the INT signal was initiat-
ed by out-of-step detection (interrupt initiating factor = bits 12 to 8 of
R8 # 0).
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® Deviation counter value for out-of-step detection
You can read the 6-bit counter value with a plus or minus sign in extend-
ed 8 bits through bits 31 to 24 of R12. If it is a minus value, it is a twos
complement. When the motor is in a minus position from the integrated
position, the value is positive.

® Command to clear the deviation counter for out-of-step detection
Write the 62Hex to the command bulffer.

® Interrupt status code for ERA/ERB input error
The interrupt status code 13rex indicates that the INT signal was initiated
due to simultaneous change of ERA and ERB input signals (interrupt in-
itiating factor: bits 12 to 8 of R8 # 0).

5.4.4 Idling Pulse Output

Usually, in the varied-speed operation the PCL 5014 starts acceleration upon
outputting the first pulse: Using the idling pulse output function, you can
let the PCL5014 initiate acceleration after outputting several pulses at the
FL pulse rate. If you do not use this function, the first pulse cycle is shorter
than that of the set FL pulse rate because acceleration starts upon output
of the first pulse. Due to this, the pulse rate at the start of accleration is higher
than the set FL pulse rate. If you use the idling pulse output function, the
timing to initiate acceleration is delayed by the set number of idling pulses,
thereby making the initial rate the FL pulse rate and allowing you to set
the FL pulse rate at a rate near the upper limit of self-starting rate of step-
ping motor. Set a desired number of idling pulses with bits 14—12 of R7.
Ifyousetitatn(n = 1to 7), the nth pulse provides the timing for accelera-
tion. Setting at 0 results in the same effect as setting at 1. With the microstep
control function used, the PCL5014 starts acceleration after outputting idling
pulses to the number of (n x unit number of output pulses).

In the case of n = O or 1

BSY |

ouT || L L |
FUP |

A Start of acceleration

In the case of n = 3

BSY |
ouT || L L
FuP A

Start of acceleration
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® Number of idling pulses
Write a desired number of idling pulses in bits 14 to 12 of R7. The setting
range is 0 to 7. The PCL5014 will start acceleration after outputting pulses
to that number at the FL pulse rate.

® You can read the idling pulse counter value through bits 22 to 20 of R12,

5.4.5 Servomotor Interface

The PCL5014 provides the following three signals for servomotor control.

(1) INP
Usually, a pulse train input servomotor driver has a deviation counter
built in to detect a deviation between input command pulses and feed-
back pulses. Theoretically, the servomotor operates with some delay from
command pulses. Accordingly, if the pulse generator stops outputting
pulses, the servomotor does not stop running until the deviation coun-
ter recovers the zero status. When the counter recovers the zero status,
the servo driver outputs the in-position signal to the pulse generator to
indicate the motor stops running. The INP pin inputs this in-position
signal. o

Usually, the PCL5014 stops generating pulses upon completion of out-
putting pulses as designated. But by setting bit 3 of the control mode
buffer at 1, you can delay the completion of operation to the time when
the INP signal is turned on. Status, BSY and INT signals are also delayed.
However, the EL or ALM signal or the completion of origin return does
not cause the INP signal to delay the timing of completion. The INP signal
may be a pulse signal, of which the shortest width is 64 cycles at the
reference clock (3us with a clock frequency of 19.6608MHz). By turning
the external input filter off, you can make the pulsewidth two cycles at
the reference clock (0.1us with a reference clock of 19.6608MHz).

® To let the PCL5014 delay the completion of pulse output until receiv-
ing INP signal
Set bit 3 of the control mode buffer at 1.
The PCL5014 will delay the completion of pulse output until the INP
signal is on. But the EL signal, ALM signal or origin return will stop
the PCL5014 immediately without any delay.

® To select the INP signal input logic
Set bit 3 of R6 at—
0: negative logic
1: positive logic
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® Reading INP pin status
Read bit 1 of status.

0: INP pin OFF

1: INP pin ON
® External input signal filter

Set bit 8 of R6 at—
0: Minimum pulsewidth is 64 cycles at the reference clock
1. OFF
(2) ERC

Since the servomotor operates with some delay from pulses generated
from the PCL5014, it keeps operating by responding to pulses remain-
ing in the deviation counter of the driver if the EL signal or the completion
of origin return stops the PCL.5014 from outputting pulses. The ERC signal
allows you to immediately stop the servomotor by resetting the devia-
tion counter to zero. The ERC signal is output as a one-shot signal. The
pulsewidth is a time length of 4096 cycles at the reference clock (appro-
ximately 200us with a reference clock of 19.6608MHz). Writing the emer-
gency stop command lets the PCL5014 output the ERC signal. By setting
bit 9 of R6 at 1, you can let the EL signal, the completion of origin return
or ALM signal output the ERC signal to immediately stop the servomotor.

Some servo drivers require the ERC signal to have a time width of
200us or longer. If you make such connection that the extended signal
by a one-shot IC or the like is fed back to the ERC pin through an open
collector output (TTL 7407 or the like), the timing of starting the timer
to let the ERC recover the OFF status is delayed and the status monitor
provides the pulsewidth extended signal.

oV 74LS07 . .
Resistance in a range of

5k to 10kQ
- Extended ERC signal

BRC[$q4 0 1T

PCL5014 74LS123-1/2

Take care that the servo driver may not immediately accept command
pulses if the ERC signal recovers the OFF status. By setting bit 10 of R7
at 1, you can delay the start by 4096 cycles at the reference clock (approx-
imately 200us with a reference clock of 19.6608MHz) from writing
the start command after the ERC signal recovers the OFF status.

If a time length of over 200ps is required for the ERC signal to recover
the OFF status, connect two timers as shown below.
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3 741507 Resistance in a range of

5k to 10kQ2

Timer 1 setting =
Timer 2 setting

ERC s A Q@

Timer 1 i
PCL5014 74L5123-1/2 + Recovery time

_ Extended ERC signal

L1 A Q b—mov-——
Timer 2 _1———~J—

74LS123-2/2

® Automatic output of ERC signal
Set bit 9 of R6 at 1. The ERC signal will be automatically output when
EL signal, ALM signal or origin return stops the PLC5014 from output-
ting pulses.

® ERC signal OFF timer
Set bit 10 of R7 at 1. The PCL5014 will start with a delay of 4096 cycles
at the reference clock.

® Reading ERC signal status
Read bit 10 of status.
0: ERC signal OFF
1: ERC signal ON
(3)ALM

The ALM pin receives the alarm signal output from the servo driver.
The signal immediately stops the PCL5014 from generating pulses. You
can change the input logic by setting the R6 register. Whether or not the
PCL5014 is generating pulses, the ALM signal lets it output the INT signal.
If the ALM signal is in the ON status at the start, the PCL5014 outputs
the INT signal without generating any command pulse. The ALM signal
may be a pulse signal, of which the shortest width is a time length of
64 cycles at the reference clock (3ps with a reference clock of 19.6608MHz).
By turning the external input filter off (setting bit 8 of R6 at 1), you can
make the pulsewidth 2 cycles at the reference clock (0.1jus with a refer-
ence clock of 19.6608MHz).

® ALM signal input logic
Set bit 6 of R6 at—
0: Negative logic
1: Positive logic

® [nterrupt status code for ALM signal

the INT signal to stop the PCL5014.
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® Reading ALM signal status
Read bit 9 of status.
0: ALM signal OFF
1: ALM signal ON

® External input signal filter
Set bit 8 of R6 at—
0: Minimum pulsewidth is 64 cycles at the reference clock.
1: External input filter OFF



5.4.6 Manual Pulser Input

For manual operation of a device, you may use a manual pulser such as
arotary encoder. The PCL504 can input signals from the pulser and output
corresponding pulses from the OUT and DIR pins, thereby allowing you
to simplify the external circuit and control the present position of axis. The
manual pulser input is effective between the start of constant-speed opera-
tion at the FH pulse rate and the cessation by the immediate stop command
in the preset mode 2 and between the start of constant-speed operation at
the FH pulse rate and the completion of operation in the preset mode 4.
Also, the microstep control is effective for the pulser input.

The PCL5014 receives plus and minus pulses or 90° phase difference sig-
nals from the pulser at PA and PB pins. You can select the input mode with
bits 13 and 12 of R6. The 90° phase difference signals can be input through
multiplication by 1, 2 or 4.

In the continuous mode 2, the moving direction of PCL5014 depends on
the rotating direction of pulser. But in the preset mode 4, the moving direc-
tion of PCL5014 is as written in the operation mode buffer and has no con-
cern with the rotating direction of pulser.

If the PCL5014 inputs 90° phase difference signals In the continuous mode
2, the moving direction is plus when the phase of the signal to the PA pin
advances over that to the PB pin. In the case of two-pulse input, the PCL5014
moves in the plus direction at the edge of PA input changing from low to high.

The PCL5014 outputs the INT signal if levels of PA and PB signals change
simultaneously or if the input frequency exceeds the range. A maximum
input frequency of pulser signals is limited by the FH pulse rate. Relations
between the FH pulse rate “fH” (pps) and the pulser input frequency “fP”
(pps) should be as follows.

n = Unit number of output pulses
PA & PB Input Mode Applicable Range

1 time multiplied 90° phase difference signal | fP < fH/(n +1)

2 times multiplied 90° phase difference signal | fP < fH/[(n +1) x 2)]

4 times multiplied 90° phase difference signal | fP < fH/[(n +1) x 4)]

2-pulse input fP < fH/(n +1)

Example: If 1 time multiplied 90° phase difference signals are input with
the unit number of output pulses set at 3 (set number = 2)
Cycle at fP frequency

< Ld

PA |

PB | | [

OUT—I—I__]—J_L—l One cycle at preset fH pulse rate I—J—l——l_l—l—_
1

i
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® Pulser input applicable operation modes
Set bits 3 to 0 of the operation mode buffer at—
0001: Continuous mode 2
1100: Preset mode 4

® Select the moving direction in the preset mode 4 by setting bit 4 of the
operation mode buffer at—
0: Plus direction
1: Minus direction

® Select the PA/PB input mode by setting bits 13 and 12 of R6 at—
00: 90° phase difference signals in 1x mode
01: 90° phase difference signals in 2x mode
10: 90° phase difference signals in 4x mode
11: Plus and minus pulses

® [nterrupt status code for PA/PB input error
The interrupt status code 12uex indicates that the INT signal was initiated
by simultaneous change of PA and PB input signals or the input frequen-
cy which exceeds the maximum level.

5.4.7 Up/Down Counter

The PCL5014 has a 28-bit binary up/down counter for managing the present
position. In the preset mode 3, the number of pulses to move the axis is
internally calculated referring to this counter. It counts output pulses or EA
and EB input signals. You can select either with bit 27 of R6. If you select
EA and EB signals, input plus and minus pulses or 90° phase difference
signals to these pins. The up/down counter can count 90° phase difference
signals multiplied by 1, 2 or 4. If you let the up/down counter count output
pulses, it counts full-step positions even under the microstep control. If you
let it count EA and EB signals and use the microstep control function, input
pulse signals with a resolution of the full-step position. If EA and EB signals
change simultaneously, an error result, thereby letting the PCL5014 output
the INT signal.

With R6 you can select an up/down counter range, 0 to 268,435,455 or
—134,217,728 to +134,217,727.

Selection of a range does not affect the operation of up/down counter but
changes the following.
(1) Method of calculating the number of pulses (moving amount) in the
preset mode 3 and zero return mode.
(2) Comparison method of comparator function
(3) Method of extending a code in reading the up/down counter, R10 and
R11.
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The up/down counter stops counting when it is suspended by setting or
in the timer mode where output pulses are counted. Also, the up/down coun-
ter is reset by the following events.

(1) Writing the up/down counter reset command

(2) CLR input pin changes from high to low level.

(3) Completion of origin return (only with bit 6 of R7 set at 1)

(4) Writing 0O into the R9.

R8 allows you to let CLR signal initiate the INT signal. You can read the
counter value directly through the direct port 1 without writing the read
command. In reading 32 bits, high-place 4 bits are code-extended accord-
ing to the counting range selected by bit 28 of R6.

® To select whether or not to operate the up/down counter, set bit 6 of the
operation mode buffer at—
0: Operates
1: Does not operate

® To select the type of input signal to the up/down counter, set bit 27 of
R6 at—

0: Output pulses
1: EA and EB input signals; EA/EB input error initiates the INT signal.

® To select the counting range, set bit 28 of R6 at—
0: 0 to 268,435,455 (FFFFFFFHEX)
1: —134,217,728 (8000000nEx) to +134,217,727 (TFFFFFFHEx)

® To select the EA/EB input mode, set bits 10 and 10 of R6 at—
00: 90° phase difference signals in 1x mode
01: 90° phase difference signals in 2x mode
10: 90° phase difference signals in 4x mode
11: Plus and minus pulses

® [nterrupt status code for EA/EB input error
The interrupt status code 11xex indicates that the INT signal was initiated
by simultaneous change of EA and EB signals, provided that the up/down
counter input is output pulses.

® o let the completion of origin return reset the up/down counter, set bit
6 of R7 at 1.

® To let the CLR signal initiate the INT signal, set bit 7 of RS at 1.

® [nterrupt status code for CLR signal input
The interrupt status code 10nex indicates that the CLR signal resets the
up/down counter.

® To read the CLR pin status, read status bit 12—
0: OFF
1. ON
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® o reset the up/down counter, write the up/down counter clear command
61Hex to the command bulffer.

5.4.8 Comparator

The PCL5014 has two built-in 28-bit comparator circuits and can compare
parameters of R10 and R11 with a counter value. You can select the counter
to be subjected to comparison, the up/down counter or preset counter, by
so setting bit 22 of R7. When a result of comparison meets with the compa-
rator condition, the CMP signal becomes low level. Select one of 13 conditions
by using R7.
Also, you can select the transaction the PCL5014 takes when the compara-
tor condition is satisfied.

(1) No operation

(2) Immediately stops outputting pulses.

(3) Continues internal operation but does not output any pulse.

(4) Replaces the FH pulse rate and acceleration rate with those written

in preregisters.

You can let the PCL 5014 output the INT signal when the comparator
condition is satisfied. Note, however, that the INT signal is delayed until
it completes the operation after the CMP signal is output if the condition
(2) above is selected.

Precautions

¢ If you change the R3 preregister value (for the condition (4) above) with
the automatic ramping-down point setting function activated by setting
bit 1 of the control mode buffer at 0, the automatic setting function be-
comes impossible to perform to the specification.

* If you select the up/down counter as a counter to be compared with
parameters of R10 and R11, the counting range selected by setting bit 28
of R6 at 0 effects comparison in positive number and that selectet by setting
bit 28 at 1 effects comparison in signed number. If you select the preset
counter, comparison is always made in positive number. Take care of set
parameters of R10 and R11.

* If you use an undefined code such as 1111 for the comparator condition,
a comparison result is always false.

® To select the counter for comparison, set bit 22 of R7 at—
0: Up/down counter
1: Preset counter
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® To select a comparator condition, set bits 19 to 16 of R7 as follows:

Bits of R7 .
Comparator Condition

19|18 |17 | 16
00| 0] 0 |RIO0O> Counter value
01 0] 0] 1 |RI0O= Counter value
00| 1] 0 |RIO< Counter value
0| 10| 0 [RIl > Counter value
01101 |RIl= Counter value
011] 1] 0 |RIl < Counter value
1 10| 0| 0 [R10 > Counter value or R11 < Counter value
1 101} 0]| 1 |R10< Counter value or R11 > Counter value
1 10| 1] 0 |R10 = Counter value or R11 = Counter value
1 10| 1] 1]|R10> Counter value or R11 > Counter value
1 11101 0 |RI0< Counter value or R11 < Counter value
1 {1 0] 1 |RI0O< Counter value < R11
1 {1 1] 0 [RI0O> Counter value > R11

® To select the transaction the PCL5014 takes when the comparator con-
dition is satisfied, set bits 21 and 20 of R7 at—

00: No transaction

01: Immediately stops outputting pulses.

10: Continues internal operation but does not output any pulse.

11: Replaces the FH pulse and acceleration rate with those written in
preregisters.

® To check the CMP pin status
~ Read the status bit 8.

0: CMP pin OFF

1: CMP pin ON

® To output the INT signal when the comparator condition is satisfied

Set bit 13 of R8 at 1.

® To check the interrupt factor when the comparator condition is satisfied
Read the interrupt status. If the interrupt status code at the INT signal
output is 16Hex, it indicates that the comparison result changes from false

to true.
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5.4.9

5.4.10

Controlling Time Width of Last Pulse Cycle

You can shorten the time width of the last pulse cycle to make the stop tim-
ing quicker. If the output pulse rate is lower than 1/8192 of the reference
clock (2.4 Kpps with a reference clock of 19.6608MHz), the output pulsewidth
is fixed to a time length of 4096 cycles at the reference clock (approximately
200us with a reference clock of 19.6608MHz). If the output pulse rate is
higher than 1/8192 of the reference clock, pulses are output at a constant
duty cycle (approximately 50%). Note, however, that if R4 is set at 1, the
pulsewidth is fixed to two cycles at the reference clock. By setting bit 7 of
the operation mode buffer at 1, you can shorten the time between the last
pulse output and the completion of operation.

(1) With bit 7 set at 0 (completion in one cycle of the last pulse)
Cycle of last output pulse

OuT |
Last Pulse AA

BSY

Motor Stop Operating

(2) With bit 7 set at 1 (completion upon pulse off)

e ~

AA

—

BSY

Motor Stop | Operating

A : Timing to stop the motor from operating
A: Timing to start the next operation
®o select the operation completion timing
Set bit 7 of the operation mode buffer at—
0: Upon completion of the last pulse cycle
1: When the last pulse output is OFF

Simultaneous Start

If you use multiple units of PCL3013, you can connect their STA pins together
to start multiple motors simultaneously. In addition to the internal software
signal, you can write an external hardware signal to start them simultane-
ously by driving the STA signal line with an output of open collector (74L506
or the like). Also, under such the connection, you can start each motor
individually.
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(1) Connection for Simultaneous Start with Internal Signal

mw mﬁl STA—I

STA

|

® Write operation parameters and the start retention command in each
unit of PCL5014. Then write the simultaneous start signal in any of
the units. The units in which the start retention command has been
written will start generating pulses simultaneously.

* If you write an ordinary start command after writing operation
parameters, only the concerned PCL5015 starts generating pulses.

¢ The simultaneous start command is effective for all STA pins connected.

(2) Connection for Simultaneous Start through External Circuit

STA 1 STA 1 STA —[

STA

|

7406 Start

gL

The STA signal is output from the open collector. Use a one-shot signal,
of which the pulsewidth should be 8 cycles or over at the reference clock.

Write operation parameters and the start retention command in each
unit of PCL5014. Then an input of external start signal will start all units
in which the start retention command has been written. The internal
simultaneous start command too is effective under this connection.

NOTE: If you write the start retention command with the STA pin at
low level, all units of PCL5014 start generating pulses immedi-
ately. To cancel the start retention status, write the immediate
stop command or emergency stop command.

® To select the STA signal trigger mode

Set bit 31 of R6 at—
0: Level trigger
1: Edge trigger

® To check the STA pin status
Read bit 6 of R13.
0: STA pin OFF
1: STA pin ON
® To check the start retention status
Read bit 6 of R14.
1: STA signal is waited for.
Or read status bits 2 to 0.
010: STA signal is waited for.
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® To simultaneously start multiple units of PCL5014
Write the simultaneous start command 30Hex to the command buffer.
One-shot pulse with a width of 512 cycles at the reference clock will be
output from the STA pin.

5.4.11 Simultaneous Stop
If you use multiple units of PCL5014, connect STP pins of all units. Then you
can stop all units simultaneously upon abnormal stop of any unit. Also,
you can let the STP signal initiate the INT signal output.

The control mode buffer allows you to select the simultaneous stop signal
input function and the simultaneous stop signal output function. By setting
these functions, you can place the system in a condition similar to the con-
dition where STP pins are not connected or let the PLC5014 output the STP
signal at an abnormal stop.

In addition, you can stop all units simultaneously with an external hard-
ware signal by driving the STP signal line through an output of open collector
(74LS06 or the like).

Abnormal stop here means any of the following events.

(1) The +EL or — EL signal stops the PCL5014 from generating pulses in
other than the origin search mode.

(2) The +SD or — SD signal initiates deceleration then stops the PCL5014
from generating pulses in other than the origin search mode (with bit
29 of R6 set at 1).

(3) The ALM signal stops the PCL5014 from generating pulses.

(4) Detection of an out-of-step status stops the PCL5014 from generating
pulses.

(5) A comparator condition is satisfied, thereby stopping the PCL5014 from
generating pulses.

(6) The simultaneous stop command is written.

(1) Connection for Simultaneous Stop with Internal Software Signal

Set bits 5 and 6 of the control mode buffer at 1 and 0, respectively, with
all units of PCL5014 so that the simultaneous stop signal input function
and the simultaneous stop signal output function are valid. An abnormal

stop of any unit will stop all the units of which the simultaneous stop
signal input function is made valid.

(2) Connection for Simultaneous Stop through External Circuit

7406 Stop
— — — — JL
STP STP STP STP
| | ] 1) ]




The STP signal is controlled by the open collector output. Use a one-
shot signal, of which the pulsewidth should be eight cycles or over at
the reference clock. The PCL5014 stops generating pulses when the STP
pin changes from high to low level.

Set bit 5 of the control mode buffer at 1 to effect the simultaneous stop
function of the concerned units of PCL5014.

Under this configuration, either external stop signal or internal stop signal
stops all concerned units of PCL501.

NOTE: If the STP pin is at low level, writing the start signal does not start
the PCL5014 of which the simultaneous stop function is turned
on.

® To select the simultaneous stop signal input function
Set bit 5 of the control mode buffer at—
0: OFF (invalid)
1: ON (valid)T

® To select the simultaneous stop signal output function
Set bit 6 of the control mode buffer at—
0: OFF (invalid)
1: ON (valid)
® To output INT signal when the STP signal stops the PCL5014
Set bit 15 of R8 at—
0: None
1: Yes

® To check the interrupt factor

Read the interrupt status. If the interrupt status code is 06HEex, it indicates
that the STP signal stops the PCL5014.

® To check the STP pin status
Read bit 7 of R13.
0: STP pin OFF
1; STP pin ON
® Simultaneous stop command 28Hex
Write it to the command buffer. The STP pin will output a one-shot pulse
with a width of 12 cycles at the reference clock.

5.4.12 Dummy Operation
You can let the PCL5014 perform all activities except for pulse generation.
This allows you to check the PCL5014 without moving the machine.

In the dummy operation, OUT and DIR pins do not output any pulse except
in the common pulse mode where the PCL5014 outputs a direction signal
if it is available at the DIR pin.



5.4.13

The up/down counter counts “output pulses” irrespective of R6 setting.

In the origin return mode, origin search mode and origin escape mode, the
PCL5014 completes the dummy operation without outputting any pulse.

The PCL5014 continues the dummy operation if + EL, +SD or ALM signal
is turned on.

The INT signal does not delay the timing of the completion of operation.

® To effect the dummy operation
Set bit 7 of R7 at—
0: OFF
1: ON

General-Purpose 1/0 Ports with Interrupt Signal Input Function

The PCL5014 has three general-purpose 1/0 ports, AP0, AP1 and AP2. If
you connect the CPU with the CPU interface as an 8-bit bus, you can use
pins D8 to D15 as general-purpose ports BPO to BP7. Though under the
default condition these pins are defined as input ports, you can individually
re-define them as output ports by setting bits 16—26 of R6.

You can control the output of BP0 to BP7 by writing data in the general-
purpose 1/0 buffer or with a command and check the status by reading
the general-purpose [/O buffer irrespective of input or output. Similarly, you
can control the output of AP0 to AP2 with a command and read the status
irrespective of input or output. The initial level of the output latch circuit
for all these general-purpose ports APO to AP2 and BPO to BP7 is 0 (low
level). You can write data in the output latch circuit if you use the pin as
input. If you change the definition from input to output or vice versa, the
latch status does not change. In addition, you can use general-purpose ports
APO, AP1 and AP2 as interrupt signal input ports by setting bits 4, 5 and
6 of R8. Irrespective of definition of input or output, the INT signal is output
when any of these pins changes from high to low level. Since these pins
are at CMOS level, connect a pull-up resistor of 1kQ to 100k to any of the
pins which are not used.

® To define general-purpose 1/0 ports as input or output
Set bits 26, 25 and 24 (for AP2, AP1 and APO, respectively) and bts 23
to 16 (for BP7 to BP0O) at—
0: Defined as input port
1: Defined as output port
Setting of BP7 to BP0 is effective with B/W pin at high level.
Under the default condition, all pins are defined as input ports since R6
= 0.
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@ To control the output of ports AP2, AP1 and APO, write the following com-
mands to the command buffer:
Aduex: Places the AP2 port at low level.
49uex: Places the AP1 port at low level.
48Hex: Places the APO port at low level.
5AHEXx: Places the AP2 port at high level.
59uex: Places the AP1 port at high level.
o8Hex: Places the APO port at high level.

® To control the output of ports BP7 to BP0, set bits 7 to 0 (for BP7 to BP0,
respectively) at—
0: High level
1: Low level
Or, write the following commands to the command buffer:

47uex: Places the BP7 port at low level.
46Hex: Places the BP6 port at low level.
45uEx: Places the BP5 port at low level.
44nex: Places the BP4 port at low level.
43uex: Places the BP3 port at low level.
42uex: Places the BP2 port at low level.
41Hex: Places the BP1 port at low level.
40uex: Places the BP0 port at low level.
57Hex:Places the BP7 port at high level.
S6HEx: Places the BP6 port at high level.
55Hex: Places the BPS port at high level.
54Hex: Places the BP4 port at high level.
o3uex: Places the BP3 port at high level.
52uex: Places the BP2 port at high level.
51Hex: Places the BP1 port at high level.
50rex: Places the BP0 port at high level.

® To check the status of ports AP2, AP1 and AP0, read status bits 15, 14
and 13, respectively.
0: Low level
1: High level

® To check the status of ports BP7 to BP0, read status bits 7 to 0, respectively.

0: Low level
1: High level

® To output the INT signal with ports AP2, AP1 and AP defined as input
ports, set bits 6, 5 and 4 (for AP2, AP1 and APO, respectively) at—
1: The INT signal is output when ports AP2, AP1 and AP0 change from
high to low level.
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® To check the factor initiating the INT signal, read the interrupt status code:
OFuex: The AP2 port changes from high to low level.
OEHex: The AP1 port changes from high to low level.
ODHex: The APO port changes from high to low level.

® To select CPU interface bits, place the B/W pin (pin 15) at high level to
select 8 bits or at low level to select 16 bits.

5.4.14 External Input Signals from Mechanical System

The PCL5014 can input the following five signals as position detecting signals
from the mechanical system.

(1) +EL and —EL Signals
In other than the origin search mode, the EL signal in the moving direc-
tion (+EL signal in moving in plus direction) immediately stops PCL5014
from generating pulses while the INT signal is output and thereatter keeps
it stopped if the signal recovers the OFF status. If you write the start
command with this signal ON, the PCL5014 does not start generating
pulses for that direction while outputting the INT signal. In the origin
search mode, the EL signal in the moving direction reverses the mov-

ing direction and does not accompany the INT signal.

+ELand — EL signals may be pulse signals, of which the shortest width
is usually a time length of 64 cycles at the reference clock (approximate-
ly 3us with a reference clock of 19.6608MHz). However, you can make
it a time length of 2 cycles at the reference clock (approximately 0.1ps
with a reference clock of 19.6608MHz) by setting bit 8 of R6 at 1 to turn
the input filter off. The microstep control, if used, delays the stop timing
until all pulses in the unit number are output. However you can stop
PCL5014 before outputting all pulses in the unit number by setting bit
23 of R7 at 1.

You can check ON/OFF conditions of these signals by reading the status
code. Also, note that these signals are neglected in the timer mode and
dummy operation (with bit 7 of R7 set at 1) but the status can be moni-
tored. For safety, you cannot change the input logic.

® [nterrupt status Code
08nex: +EL signal initiated the INT signal.
07uex: — EL signal initiated the INT signal.

® To check *EL signal status, read status bits 4 and 3.
0: OFF
1: ON
® To select the external signal input filter mode, set bit 6 of R9 at—

0: Minimum pulsewidth 64 cycles at the reference clock
1: External signal input filter OFF

— 59—



(2) +SD and - SD Signals
By setting bit 29 of R6, you select whether these signals effect decelera-
tion only or stop after deceleration. By setting bit 5 of the operation mode
buffer, you can select whether these signals are made valid or invalid.
You can also latch OFF-ON change by setting R6. In such a case the next
start or a latch input setting cancels the latched condition. The default
input logic is negative but you can change it to the positive logic by set-
ting bit 4 of R6. You can check ON/OFF conditions of these signals by
reading the status code. An input filter is provided as for * EL signals.
® Deceleration only
When the ramping-down signal in the moving direction (+SD or —SD)
is turned on during varied-speed operation, the PCL5014 decelerates
the pulse output to the FL rate. When the signal is turned off during
or after deceleration, the PCL5014 accelerates the pulse output to the
FH rate. If the signal is on at the start, the PCL5014 does not acceler-
ate the pulse output to the FH rate but keeps outputting pulses at the
FL rate. SD signals are invalid in the constant-speed mode.

® Stop after deceleration

When the ramping-down signal is turned on during varied-speed oper-
ation, the PCL5014 decelerates the pulse output to the FL rate then
stops generating pulses. If the signal is turned off during deceleration,
the PCL5014 accelerates the pulse output but if it is turned off after
deceleration completed, the PCL5014 keeps the stop condition. If the
signal is turned on during constant-speed operation at the FL pulse
rate, the PCL5014 immediately stops generating pulses but if the signal
is turned on during constant-speed operation at the FH rate, SD signals
are neglected.

® To make the *SD signal control valie or invalid, set bit 5 of the
operation mode buffer at—
0: Valid
1: Invalid
® To select deceleration only or stop after deceleration, set bit 29 of R6 at—
0: Deceleration only
1: Stop after deceleration

® To select the input logic of +SD signal, set bit 4 of R6 at—

0: Negative

1: Positive
® To select the trigger mode of * SD signal (and ORG signal), set bit 30
of R6 at—

0: Level trigger
1: Latch trigger
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The latched condition is cancelled by the next start or by setting to
level trigger.

® To check the interrupt factor, read the interrupt status code:
OAnex: +SD initiated the INT signal.
09uex:  —SD initiated the INT signal.

® To check the *SD signal status, read status bits 6 and 5 (for —SD
and +SD, respectively).
0: OFF
1: ON (the latched condition is read in the case of latch input)

® To select the external signal input filter mode, set bit 8 of R6 at—
0: Minimum pulsewidth 64 cycles at the reference clock
1: External input signal filter OFF

® To output the INT signal at the start of deceleration, set bit 3 of R8 at:
1: INT signal output

® To check the interrupt factor, read the interrupt status code:
15uEex: The ramping-down signal initiated the INT signal.
(3) ORG Signal

Use this signal for origin return. Motion control using this signal is avail-
able in the origin return modes 1 and 2, origin search mode and origin
escape mode. The OFF-ON change can be latched by setting R6. In such
a case the latched condition can be cancelled by the next start or by
cancelling the latch input setting. The default input logic is negative but
you can change it to the positive logic. If you need to stop the PCL5014
after counting the EZ signal, you should keep placing the ORG signal in
the ON status until the PCL5014 stops. Or you should select the latch
input. If you stop the PCL5014 with the ORG signal only, it may be a pulse
signal, of which the shortest width is usually a time length of 64 cycles
at the reference clock (approximately 3us with a reference clock of
19.6608MHz). However, you can make the pulsewidth a time length of
two cycles at the reference clock (approximately 0.1 with a reference
clock of 19.6608MHz) by turning the external input filter off. You can
check the ON/OFF condition of the signal by reading the status code.

® To select the input logic of ORG signal, set bit 5 of R6 at—
0: Negative logic
1: Positive logic
® To select the trigger mode of ORG signal (and *SD signal), set bit 30
of R6 at—
0: Level trigger
1: Latch trigger
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® To check the interrupt factor, read the interrupt status code:
03uex: Completion of origin return or search initiated the INT
signal.

® To check the ORG signal status, read the status bit 7.
0: OFF
1: ON (latched condition is read in the case of latch input)

® To select the condition at the completion of origin return, set bits 5
and 4 of R7 at—

00: Stop upon ORG signal turning ON

10: ORG signal initiates deceleration and EZ counting then stops the
PCL5014 from generating pulses.

01: ORG signal initiates EL counting then stops the PCL5014 from
generating pulses.

11: Setting prohibited

(The ORG signal must be off at the completion of origin escape.)

® To select the EZ counts at the completion of origin return, set bits
3to 0 at—
(counts — 1) in a range of 0 to 15.

® To check the EZ counter value, read bits 19 to 16 of R12.

® To select the input logic of EZ signal, set bit 7 of R6 at—
0: Negative logic
1: Positive logic
® To check the EZ signal status, read bit 7 of R14.
0: OFF
1. ON
® To select the external signal input filter mode, set bit 8 of R6 at—

0: Minimum pulsewidth 64 cycles at the reference clock
1: External signal input mode OFF

5.4.15 Pulse Output Mode

You can select the common pulse mode or the 2-pulse mode by setting of
R6 and the output logic of OUT and DIR pins.

If you select the common pulse mode, the OUT pin outputs operating pulses
in no relation with the moving direction and the DIR pin outputs a level
signal for direction judgment. In the negative output logic, the high level
direction judgment signal indicates plus direction and the low level signal
indicates minus direction.

If you select the 2-pulse mode, the OUT pin outputs operating pulses in
plus direction and the DIR pin outputs operating pulses in minus direction.
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In the common pulse mode the driver requires a time from receiving the
direction signal to accepting pulses. By effecting the direction switching timer,
you can secure a time length of 4096 cycles at the reference clock (approxi-
mately 200us with a reference clock of 19.6608MHz) for the time from a
change of the direction signal to the output of pulses.

Start Timing Delayed due to Direction Change in Timer Mode Operation

DIR X
Timer |

When the start command is written during the timer mode operation

4096 cycles at Reference Clock

START

Command L]

ouT L B

BSY | :

S_';‘;k_R—'l: —\;\;l'-lé;l_t_h—e. ;t.z;rE ;;)_I'I_l-rl_l;i;]_d_ i_s_\:v_r_it_té;l_e;f_té; —C:').H.li)—lét_i-o-l';of timer mode operation
Command L]

ouT —

BSY

® To select the pulse output mode, set bit 2 of R6 at—
0: Common pulse mode
1: 2-pulse mode

® To select the OUT signal output logic, set bit 0 of R6 at—
0: Negative logic
1: Positive logic
® To select the DIR signal output logic, set bit 1 of R6 at—
0: Negative logic
1: Positive logic
® To select the direction switching timer operation, set bit 11 of R7 at—
0: No delay of operation at direction switchover

1: Start of operation at direction switchover is delayed by 4096 cycles
at the reference clock

5.4.16 Interrupt Signal Output

The PCL5014 can output the INT signal to the CPU according to 22 types
of factors. These interrupt factors are coded and can be read as interrupt
status. If two or more factors are generated simultaneously, they are read
in the order from the larger code number and not in the order of genera-
tion. Reading all factors returns the INT signal to the high level.

If you use multiple units of PCL5014, you can connect their INT pins together
in the wired OR mode. Note that such wired OR connection requires an
external pull-up resistor of 5kQ to 10kQ.
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Interrupt Signal Generating Factors

to true.

Code Factor Setting to Effect Interrupt
00HEX | INT output OFF

O1HEX | Deceleration-stop (OAHEX) command Bit 0 of R8 =1

02HEX | In-positioning Bit 1 of R8 = 1

03HEX | Origin return (or origin search) completed | Bit 2 of R8 = 1

04HEX | Origin escape completed Bit 2 of R8 =1

O5HEX | Immediate stop command (09HEX) Bit 0 of R8 =1

06HEX | STP signal ON Bit 5 of operation mode buffer = 1
07HEx | —EL signal ON to stop

08Hex | +EL signal ON to stop

09HEX | —SD signal ON to deceleration-stop Bit 29 of R6 = 1

0AHEX | +SD signal ON to deceleration stop Bit 29 of R6 = 1

0BHEX | ALM signal ON to stop

OCHEX | Detection of out-of-step status to stop Bits 12 to 8 of R8 = 00000
ODHEX | APO pin changes from high to low level | Bit 4 of R8 = 1

OEHEX | AP1 pin changes from high to low level | Bit 5 of R8 = 1

OFHEX | AP2 pin changes from high to low level | Bit 6 of R8 = 1

10HEX | CLR singal resets the up/down counter. | Bit 7 of R8 = 1

1THEX | Error in receiving EA and EB signals Bit 27 of R6 = 1

12HEX | Error in receiving PA and PB signals In continuous mode 2 or preset mode 4
13HEX | Error in receiving ERA and ERB signals | Bits 12 to 8 of R8 # 00000
14HEX | Start of next operation* Bit 14 of R8 =1

15HEX | Start of deceleration Bit 30f R8 =1

16HEX | Comparate condition changes from false | Bit 13 of R8 = 1
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5.5 Command Buffer

You can write the following commands in the command buffer. Do not write
other than those described below.

5.5.1 Start Commands

(1) 10uEx for Constant-Speed Operation at FL Pulse Rate
Write this command when the PCL5014 stops generating pulses. It will
generate pulses at the FL pulse rate (R1 x R4). Write the command when
the PCL5014 is generating pulses. The command will be the start com-
mand for the next operation.

(2) 11HEX for Constant-Speed Operation at FH Pulse Rate
Write this command when the PCL5014 stops generating pulses. It will
generates pulses at the FH pulse rate (R2 x R4). Write the command when
the PCL5014 is generating pulses, the command will be the start com-
mand for the next operation.

(3) 13HEX for Varied-Speed Operation
Write this comand when the PCL5014 stops generating pulses. It will
start generating pulses at the FL pulse rate then accelerate the pulse output
to the FH pulse rate. Write the command when the PCL5014 is generat-
ing pulses. The command will be the start command for the next
operation.

(4) 14Hex to Output Remaining Pulses for Suspended Constant-Speed
Operation at FL. Pulse Rate
Write this command after stopping the PCL5014 on the way of preset
mode operation. The PCL5014 will output remaining pulses at the FL
pulse rate. The command written during operation in progress has no
function.

(5) 15HEX to Output Remaining Pulses for Suspended Constant-Speed
Operation at FH Pulse Rate
Write this command after stopping the PCL5014 on the way of preset
mode operation. The PCL5014 will output remaining pulses at the FH
pulse rate. The command written during operation in progress has no
function.

(6) 17HEX to Output Remaining Pulses for Suspended Varied-Speed
Operation
Write this command after stopping the PCL5014 on the way of preset
mode operation. The PCL5014 will start generating pulses at the FL pulse
rate then accelerate the pulse output to the FH pulse rate to output
remaining pulses. The command written during operation in progress
has no function.
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5.5.2

5.5.3

(7) 30HEX for Simultaneous Start
Writing this command lets the STA pin output the simultaneous start
signal of one-shot pulse. If STA pins of plural units of PCL5014 are
connected together, the units which are placed in the start retention status
“will start simultaneously.

Pulse Rate Switchover Commands

(1) OOHEX for Instantaneous Switchover to FL Pulse Rate
Write this command during operation in progress. The pulse rate will
instantaneously be switched to the FL pulse rate. Writing the command
during cessation has no function.

(2) O1HEX for Instantaneous Switchover to FH Pulse Rate
Write this command during operation in progress. The pulse rate will
instantaneously be switched to the FH pulse rate. Writing the command
during cessation has no function.

(3) 02HEX for Ramping-down to FL Pulse Rate
Write this command during operation in progress. The pulse rate ramps
down to the FL pulse rate. Writing the command during cessation has
no function.

(4) 03HEX for Ramping-up to FH Pulse Rate
Write this command during operation in progress. The pulse rate ramps
up to the FH pulse rate. Writing the command during cessation has no
function.

Stop Commands

(1) 09HEX for Immediate Stop
Write this command during operation in progress. The PCL5014 will
immediately stop generating pulses while cancelling the start command
for the next operation if entered. Writing command during cessation has
no function.

(2) OAHEX for Deceleration-Stop

Write this command during constant-speed operation at the FL pulse
rate. The PCL5014 will immediately stop generating pulses. Write the
command during constant-speed operation at the FH pulse rate or during
varied-speed operation. The PCL5014 will decelerate the pulse output
to the FL pulse rate then stop generating pulses while cancelling the
start command for the next operation if entered. Writing the command
during cessation has no function.

(3) 28HEX for Simultaneous Stop
Writing this command lets the STP pin output the simultaneous stop
signal of one-shot pulse. If STP pins of plural units of PCL5014 are
connected together, the command immediately stops all units of PCL5014
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for which the simultaneous stop funtion is turned on by setting bit 5
of the control mode buffer at 1.

5.5.4 Start Retention Commands

(1) 20Hex for Retention of Constant-Speed Operation at FL Pulse Rate
Writing this command during cessation will cause the PCL5014 to be
placed in standby condition for STA signal. When it receives the STA
signal, the PCL5014 starts the constant-speed operation at the FL pulse
rate. The command written during operation in progress is the start com-
mand for the next operation.

(2) 21Hex for Retention of Constant-Speed Operation at FH Pulse Rate
Write this command during cessation. The PCL5014 will be placed in
the standby condition for the STA signal. When it receives the STA signal,
the PCL5014 starts the constant-speed operation at the FH pulse rate.
The command written during operation in progress is the start command
for the next operation.

(3) 23HEX for Retention of Varied-Speed Operation
Write this command during cessation. The PCL5014 will be placed in
the standby condition for the STA signal. When it receives the STA signal,
the PCL5014 starts the varied-speed operation. The command written
during operation in progress is the start command for the next operation.

(4) 24HEeX for Retention of Suspended Constant-Speed Operation at FL Pulse
Rate
Write this command during cessation. The PCL5014 will be placed in
the standby condition for the STA signal. When it receives the STA signal,
the PCL5014 outputs remaining pulses at the FL pulse rate. The com-
mand written during operation in progress has no function.

(5) 25HEx for Retention of Suspended Constant-Speed Operation at FH Pulse
Rate
Write this command during cessation. The PCL5014 will be placed in
the standby condition for the STA signal. When it receives the STA signal,
the PCL5014 outputs remaining pulses at the FH pulse rate. The com-
mand written during operation in progress has no function.

(6) 27HEX for Retention of Suspended Varied-Speed Operation
Write this command during cessation. The PCL5014 will be placed in
the standby condition for the STA signal. When it receives the STA signal,
the PCL5014 starts outputting pulses at the FL pulse rate then acceler-
ate the pulse output to the FH pulse rate to output all remaining pulses
for the varied-speed operation. The command written during operation
in progress has no function.
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5.5.5 General-Purpose 1/0 Bit Setting Commands
If the general-purpose 1/0 pins are defined as output, use the following com-
mands to put them at low or high level:

40HEX | Places general-purpose output pin BP0 at low level.

41HEX | Places general-purpose output pin BP1 at low level.

42Hex | Places general-purpose output pin BP2 at low level.

43HEX | Places general-purpose output pin BP3 at low level.

44HEX | Places general-purpose output pin BP4 at low level.

45HEX | Places general-purpose output pin BP5 at low level.

46HEX | Places general-purpose output pin BP6 at low level.

47Hex | Places general-purpose output pin BP7 at low level.

48HEX | Places general-purpose output pin APO at low level.

49HEeX | Places general-purpose output pin AP1 at low level.

4AHEX | Places general-purpose output pin AP2 at low level.

50HEX | Places general-purpose output pin BP0 at high level.
S51HEX | Places general-purpose output pin BP1 at high level.
52HEX | Places general-purpose output pin BP2 at high level.

53HEX | Places general-purpose output pin BP3 at high level.

54HEX | Places general-purpose output pin BP4 at high level.

5SHEX | Places general-purpose output pin BP5 at high level.

56HEX | Places general-purpose output pin BP6 at high level.

S5THEX | Places general-purpose output pin BP7 at high level.
58HEX | Places general-purpose output pin AP0 at high level.

59HExX | Places general-purpose output pin AP1 at high level.

SAHEX | Places general-purpose output pin AP2 at high level.

5.5.6 Control Commands
(1) 60HEX for Software Reset
This command resets the PCL5014 (the same effect as the RST pin at
low level). After writing this command, do not try to access to the PCL5014

for a time length of 16 cycles at the reference clock (approximately 0.8s
with a reference clock of 19.6608MHz).

(2) 61HEX to Reset Up/Down Counter
This command resets the up/down counter R9 to 0.

(3) 62HEX to Reset Deviation Counter for Out-of-Step Detection
This command resets the deviation counter for out-of-step detection to 0.

(4) 63HEX for Emergency Stop
This command lets the PCL5014 output the ERC signal in one shot.
Writing this command during operation in progress stops the PCL5014
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immediately from generating pulses. The command neglects the unit
number of output pulses under the microstep control and may shorten
the width of the last output pulse.

(5) 66HEX to Put Preregisters in Settled Status
This command puts preregisters in settled status.

(6) 67HEX to Put Preregisters in Unsettled Status
Writing the start command during operation in progress lets the PCL5014
judge that the preparation for the next operation is complete and auto-
matically start the next operation upon completion of the present oper-
ation. This command allows you to cancel such the status so as not to
start the next operation.

5.5.7 Register Read Commands
Register read commands copy register contents on the input/output buffer
then let the CPU read them from the input/output buffer.

Command Reading Parameter
8OHEX Number of output pulses entered in RO register
81HEX FL pulse rate entered in R1 register
82HEX FH pulse rate entered in F2 register
83HEX Accel/decel rate entered in R3 register
84HEX Multiplication factor entered in R4 register
85HEX Ramping-down point entered in R5 register
86HEX Environmental condition 1 set by R6 register
8THEX Environmental condition 2 set by R7 register
88HEX Environmental condition 3 set by R8 register
89HEX Up/down counter value saved in R9 register
S8AHEX Comparator 1 data saved in R10 register
8BHEX Comparator 2 data saved in R11 register
8CHEX Counter data saved in R12 register
8DHEX | Command status 1 saved in R13 register
8EHEX Command status 2 saved in R14 register
90HEX Output pulses for next operation entered in RO preregister
91HEX FL pulse rate for next operation entered in R1 preregister
92HEX FH pulse rate for next operation entered in R2 preregister
93HEX Accel/decel rate for next operation entered in R3 preregister
94HEX Multiplication factor for next operation entered in R4 preregister
95HEX Preset counter value
96HEX Ramping-down point counter value
97HEX Ramping-down point entered in R5 preregister
98HEX Deceleration rate for next operation entered in R15 preregister
99HEX S-curve related parameter for next operation entered in R16 preregister
9AHEX Deceleration rate entered in R15 register
9BHEX S-curve related parameter entered in R16 register
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5.5.8 Register Write Commands
Register write commands copy the contents of the input/output buffer onto
registers. Let the CPU write data in the input/output buffer in advance.

Parameters entered in preregisters are copied into the respective registers
at the time of starting the next operation.

Command Writing Parameter
COHEX Number of output pulses into RO preregister
ClHEX FL pulse rate into R1 preregister
C2HEX FH pulse rate into F2 preregister
C3HEX Acceleration rate into R3 preregister
C4HEX Multiplication factor into R4 preregister
C5HEX Ramping-down point into R5 preregister

C6HEX Environmental condition 1 into R6 register
CTHEX Environmental condition 2 into R7 register
C8HEX Environmental condition 3 into R8 register
COHEX Up/down counter value into R9 register
CAHex | Comparator 1 data into R10 register
CBHEX Comparator 2 data into R11 register

D1HEX Change of FL pulse rate under operation into R1 register
D2HEX Change of FH pulse rate under operation into R2 register

D3HEX Change of acceleration rate under operation into R3 register

D7HEX Change of ramping-down point under operation into R5 register
D8HEX Deceleration rate into R15 preregister

DOSHEX | S-curve related parameter into R16 preregister

DAHEX | Change of deceleration rate under operation into R15 register

DBHEx | Change of S-curve related parameter under operation
into R16 register
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5.6 Registers

5.6.1

5.6.2

5.6.3

RO—Qutput Pulse Register, 28-bit

This register sets a target position in the number of output pulses. In the
origin return mode 2 and preset mode 1, it retains the number of output
pulses with no sign (0 to 268,435,455). In the preset mode 2, it retains the
number of output pulses with a sign (— 134,217,728 to +134,217,727). In
the preset mode 3, the presence or absence of a sign depends on a selected
counting range of up/down counter. Write the parameter into the preregister.
If the parameter is the same as previous, you need not write it anew. When
the parameter is read as 32-bit data, high-place four bits are all 0.

The parameter written in the preregister is copied from the preregister RO
to the register RO at the start then converted into a moving amount to be
loaded in the preset counter. After starting, the counter counts down at every
output of pulses in the unit number. However, it does not count down if
bit 0 of the control mode buffer is set at 1. Also, under the microstep con-
trol, the number of output pulses is (preset counter value x unit number
of output pulses). Set the unit number with R7. Refer to “5.4.2 Microstop
Control” for details.

® To effect the preset counter, set bit 0 of the control mode buffer at—
0: Normal counting
1: No counting

® o select the counting range of up/down counter, set bit 28 of R6 at—
0: 0 to 268,435,455 (FFFFFFFHEX)
1: —134,217,728 (80000001Ex) to +134,217,727 (TFFFFFFhEX)

® o select the unit number of output pulses for microstep control, set bits
31 to 24 of R7 at—
(resolution of microstep — 1)
The setting range is 0 to 255.

R1—FL Pulse Rate Register, 15-bit

This register sets a starting pulse rate for varied-speed operation in a range
of 1 to 32,767 (TFFFHEX) steps. If the parameter is the same as previous,
you need not write it anew. In reading the content as 32-bit data, high-place
17 bits are all 0. This register has a preregister function. A parameter writ-
ten in the preregister R1 is copied to the register R1 at the start.

R2—FH Pulse Rate Register, 15-bit

This register sets an operating pulse rate in a range of 1 to 32,767 (7FFFHEX)
steps For varied-speed operation, enter a higher value in the register R2
than in the register R1. If the parameter is the same as previous, you need
not write it anew. In reading the content as 32-bit data, high-place 17 bits
are all 0. This register has a preregister function. A parameter written in
the preregister R2 is copied to the register R2 at the start.
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5.6.4

5.6.5

5.6.6

5.6.7

R3—Acceleration/Deceleration Rate Register, 16-bit

For varied-speed operation, enter an acceleration rate in a range of 1 to 65,535
(FFFFHEX). If the parameter is the same as previous, you need not write it
anew. In reading the content as 32-bit data, high-place 16 bits are all 0. This
register has a preregister function. A parameter written in the preregister
R3 is copied to the register R3 at the start.

R4—Multiplication Factor Register, 12-bit

The parameter entered in this register is used to multiply the pulse rates
entered in registers R1 and R2. The setting range is 1 to 4,095 (FFFHEX).
If the parameter is the same as previous, you need not write it anew. In
reading the content as 32-bit data, high-place 20 bits are all 0. This register
has a preregister function. The parameter written in the preregister R4 is
copied to the register R4 at the start.

R5—Ramping-down Point Register, 24-bit

This register sets a starting point of deceleration for varied-speed operation
in a preset mode. If the parameter is the same as previous, you need not
write it anew. In reading the content as 32-bit data, high-place 8 bits are
all 0. This register has a preregister function. The parameter written in the
preregister is copied to the register at the start.

R6—Environmental Condition Register 1, 32-bit
76 543210

OUT Signal Output Logic

0: Negative 1: Positive
— DIR Signal Output Logic
0: Negative 1: Positive

————— Pulse Output Mode
0: Common pulse 1: 2-pulse

INP Signal Input Logic

0: Negative 1: Positive
"+5D Signal Input Logic

0: Negative 1: Positive
ORG Signal Input Logic

0: Negative 1: Positive
ALM Signal Input Logic

0: Negative 1: Positive
EZ Signal Input Logic

0: Negative 1: Positive



1514131211 10 9 8

23 22 21 20 19 18 17 16

L1 L L l—External Input Filter

0: ON 1: OFF

Automatic ERC Signal Output

0: OFF 1: ON

EA and EB Signal Input Mode

00: 1x 90° phase difference signals
01: 2x 90° phase difference signals
10: 4x 90° phase difference signals
11: 2 pulse signals, plus and minus

PA and PB Signal Input Mode

00: 1x 90° phase difference signals
01: 2x 90° phase difference signals
10: 4x 90° phase difference signals
11: 2 pulse signals, plus and minus

ERA and ERB Signal Input Mode

00: 1x 90° phase difference signals
01: 2x 90° phase difference signals
10: 4x 90° phase difference signals
11: 2 pulse signals, plus and minus
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LInput/ Output Selection for BP0

0: Input 1: Ouput
Input/Output Selection for BP1
0: Input 1: Output

— Input/Output Selection for BP2

0: Input 1: Output
Input/Output Selection for BP3

0: Input 1: Output
Input/Output Selection for BP4

0: Input 1: Output
Input/Output Selection for BP5

0: Input 1: Output
Input/Output Selection for BP6

0: Input 1: Output
Input/Output Selection for BP7

0: Input 1: Output



31 30 29 28 27 26 25 24

L Input/Output Selection for AP0

0: Input 1: Output
Input/Output Selection for AP1

0: Input 1: Output
——— Input/Output Selection for AP2

0: Input 1: Output
Signals Counted by Up/Down Counter

0: Output pulses 1: EA & EB input

Counting Range of Up/Down Counter
0: 0 to 268,435,455
1: —134,217,728 to +134,217,727

+SD Signal ON Effect
0: Deceleration only
1: Deceleration and stop

ORG, £SD Signal Latch Function
0: OFF 1: ON

STA Signal Trigger Mode
0: Level trigger 1. Edge trigger

Bits 7 to 0—Pulse Output Mode
These bits set input/output signal logics and pulse output mode. For details,
refer to 5.4.15 Pulse Output Mode.

Bit 8—External Input Filter
To prevent erroneous operation, = EL, £ SD, ORG, ALM and INP signals
are filtered before use in the internal circuit. For quick response, turn the
filter off by setting bit 8 at 1. When it is set at 0, input signals with a pulse-
width shorter than than 64 cycles at the reference clock (approximately
3Ms with a reference clock of 19.6608MHz) are eliminated.

Bit 9—Automatic ERC Signal Output Function
With this function set to ON, the ERC signal is automatically output when
the EL or ALM signal stops the PCL5014 from generating pulses or when
it completes the origin return.

Bits 11 and 10—EA and EB Signal Input Mode
If you manage the present position according to signals fed back from
the encoder, select an input mode for EA and EB pins. If the 2-pulse mode
is selected, counting is made at the edge of the signal’s changing from
low to high level.

Bits 13 and 12—PA and PB Signal Input Mode
If you use a manual pulser or the like for continuous operation, select
an input mode for PA and BP pins. If the 2-pulse mode is selected, count-
ing is made at the edge of the signal’s changing from low to high level.
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Bits 15 and 14—ERA and ERB Signal Input Mode
If you want to detect an out-of-step status based on signals fed back from
the encoder, select an input mode for ERA an ERB pins. If the 2-pulse
mode is selected, counting is made at the edge of the signal’s changing
from low to high level.

Bits 23 to 16—Input/Output Selection for BP0 to BP7
Define pins BPO—BP7 as input or output, bit by bit. If the CPU interface
is used for a 16-bit bus, settings of bits 23—16 have no function.

Bits 26 to 24—Input/Output Selection of AP2 to AP0
Define pins AP2—-AP0 as input or output, bit by bit.

Bit 27—Signals Counted by Up/Down Counter
The up/down counter can count either output pulses or signals input to
EA and EB pins. Select either by setting bit 27 at 0 or 1. If the “output
pulses” mode is selected, it counts output pulses in the unit number under
the microstep control.

Bit 28—Counting Range of Up/Down Counter
A selected counting range does not affect the counting operation. Note,
however, that in the preset mode 3 and the zero return mode, processing
for calculation of the number of pulses for movement and the comparison
method change accordingly.

Bit 29— £ SD Signal ON Effect
Select whether the SD signal in the moving direction initiates deceleration
only or deceleration and stop. For details, refer to “5.4.14 External Input
Signals from Mechanical System”

Bit 30—ORG and *SD Signal Latch Function
Set the bit at 1. The ORG or £SD signal which is turned from OFF to
ON will be internally latched.

Bit 31—STA Signal Trigger Mode
Select the simultaneous start signal’s trigger mode. Setting the bit at 0
selects the level trigger and setting it at 1 selects the edge trigger. The
simultaneous stop signal is fixed to the level trigger.
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5.6.8 R7—Environmental Condition Register 2, 32-bit

76 5 4 3 2

1 0

1514131211109 8

0

L] ]

Number of EZ Signals at Origin Return
0 (1) to 15 (16)
Condition of Completing Origin Return
00: ORG signal ON stops PCL5014.
01: EZ signal counted after ORG signal
ON stops PCL5014.
10: ORG signal ON initiates deceleration
EZ signal counted stops PCL5014.
Up/Down Counter Reset at Completion

of Origin Return

0: No 1: Yes
Dummy Operation
0: OFF 1: ON

l—I:“Registelr to be Read by Direct Port 2
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00: Preset counter value
01: Counter monitor R12
10: Command monitor 1 R13
11: Command monitor 2 R14

——— Timer Operation with ERC Signal OFF

0: OFF 1: ON
Time Operation at Direction Change
0: OFF 1: ON

Number of Idling Pulses 0 to 7



23 22 21 20 19 18 17 16

L] \_Ll_li‘
Comparate Condition

0000: R10 > Counter value
0001: R10 = Counter value
0010: R10 < counter value
0100: R11 > Counter value
0101: R11 = Counter value
0110: R11 < Counter value
1000: R10 > Counter value or
R11 < Counter value
1001: R10 < Counter value or
R11 > Counter value
1010: R10 = Counter value or
R11 = Counter value
1011: R10 > Counter value or
R11 > Counter value
1100: R10 < Counter value or
R11 < Counter value
1101: R10 < Counter value < R11
1110: R10 > Counter value > R11

—Effect of Comparate Condition Satisfied
00: No processing

01: PCL5014 immediately stops generating pulses.
10: PCL5014 continues internal operation but does not
output any pulse.

11: FL and FH rates are switched to preregistered values.
Counter Subjected to Comparison

0: Up/down counter

1: Preset counter
Microstep Control

0: Applied to all operations

1: Not applied when EL or ALM signal or origin return

stops PCL5014.

31 30 29 28 27 26 25 24

!
|

L |

L[]
I——Unit number of output pulses

Bits 3 to 0—Number of EZ Signals at Origin Return
If you set bits 5—4 at 01 or 10, the PCL5014 counts the EZ signals to
complete an origin return. Select the number of counted signals by en-
tering a binary code (required number — 1) in these four bits 3—-0.

Bits 5 and 4—Condition to Complete Origin Return
An origin return is available in a simple mode and search mode. In any
mode it is completed with the condition selected here.
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Bit 6—Up/Down Counter Reset at Completion of Origin Return
Set bit 6 at 1. The up/down counter will be reset upon completion of an
origin return.

Bit 7—Dummy Operation
Set bit 7 at 1 when you need to check the operation of PCL5014 without
letting it generate any pulse (without moving the target axis). For details,
refer to “5.4.12 Dummy Operation”’

Bits 9 and 8—Register to be Read by Direct Port 2
You can select a register to directly read the status through the direct port
2. For your reference, you can read the status of up/down counter through
the direct port 1.

Bit 10—Timer Operation with ERC Signal OFF
Set bit 10 at 1. Pulse output will be delayed by a time length of 4096 cycles
at the reference clock (approximately 200us with a reference clock of
19.6608MHz) from the ERC signal recovering the OFF status if you will
write the start command.

Bit 11—Timer Operation at Direction Change

If the common pulse mode is selected for pulse output, it requires a time
for the pulse to be output after the direction signal changes. Set bit 11
at 1, and the start of the next pulse output will be delayed by a time length
of 4096 cycles at the reference clock (approximately 200 with a refer-
ence clock of 19.6608MHz) from a change of the DIR signal. In the origin
search mode and continuous mode 2, pulse output is alwasys delayed
irrespective of this bit setting.

Bits 14 to 12—Number of Idling Pulses
Refer to “5.4.4 1dling Pulse Output”
Bits 19 to 16—Comparator Condition
Select a desired comparator condition by setting bits 19-16.
Bits 21 and 20—Effect of Comparator Condition Satisfied
Refer to “5.4.8 Comparator’’
Bit 22—Counter Subjected to Comparison
Select the up/down counter or preset counter, which will be subjected
to comparison.
Bit 23—Microstep Control Range
Set bit 23 at 1. The * EL or ALM signal or an origin return will stop the
PCL5014 from generating pulses in other than the full-step position.
Bits 31 to 24—Unit Number of Output Pulses
Select the unit number of output pulses (resolution of microstep control

function). The setting range is 0 to 255 and the unit number is [n (set
number) + 1].
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5.6.9 R8—Environmental Condition Register 3, 16-bit

76 5 43 210

Ly

: INT Signal Output with a Stop Command
—1:

INT Signal Output upon Completion of

Preset Mode Operation

—— 1: INT Signal Output upon Completion of
Origin Return

1: INT Signal Output at the Start of
Deceleration

1: INT Signal Output with a Level Change at
APO

1: INT Signal Output with a Level Change at
AP1

1: INT Signal Output with a Level Change at
AP2

1: INT Signal with CLR Signal Input

1514 1312 11 10 9 8

-

Number of Pulses for Detection of Out-of-Step

1: INT Signal Output by Comparator Con-
dition Satisfied

1: INT Signal Output at the Start of Next
Operation

1: INT Signal Output with STP Signal
Input

Bit 1—INT Signal Output with a Stop Command
Set bit 0 at 1. The INT signal will be output when the immediate stop
command or deceleration-stop command will stop the PCL5014 from
generating pulses.

Bit 1—INT Signal Output at Completion of Preset Mode Operation
Setbit 1 at 1. The INT signal will be output when the PCL5014 will complete
operation in preset modes 1 to 4, zero return mode and one-pulse output
mode or when it will complete output of pulses in the designated num-
ber in the origin return mode 2.

Bit 2—INT Signal Output at Completion of Origin Return
Set bit 2 at 1. The INT signal will be output when the PCL5014 will complete
operation in the origin return mode 1, origin escape mode and origin
search mode or when it will stop at the origin in the origin return mode 2.
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5.6.10

5.6.11

Bit 4—INT Signal Output at the Start of Deceleration
Set bit 3 at 1. The INT signal will be output at the start of deceleration.

Bit 6 to 4—INT Signal Output with a Level Change at APO—AP2
Setbit 6, 50r 4 at 1. The INT signal will be output when the level of pin AP0,
AP1 or AP2 will change from high to low level. Input/output selection
for these pins has no concern with this operation.

Bit 7—INT Signal Output with CLR Signal Input
Set bit 7 at 1. The INT signal will be output when the CLR signal will change
from high to low level to reset the up/down counter.

Bits 12 to 8—Number of Pulses for Detection of Out-of-Step
The PCL5014 judges an out-of-step when an absolute value of the devia-
tion counter for detection of out-of-step exceeds the value set by bits 12—8.
The setting range is 0 to 31 pulses. To reset the deviation counter, write
the command “62HEX”

Bit 13—INT Signal Output by Comparator Condition Satisfied
Set bit 13 at 1. The INT signal will be output when the comparator condi-
tion will be satisfied.

Bit 14—INT Signal Output at the Start of Next Operation
Set bit 14 at 1. The INT signal will be output if parameters will be unsettled
for the next operation.

Bit 15—INT Signal with STP Signal Input
Set bit 14 at 1. The INT signal will be output if the next operation is started
in unsettled status.

NOTE: If you change setting from 1 to 0 under the condition where the INT
signal is ON due to setting at 1, the INT signal recovers the OFF status.

R9—Up/Down Counter Register, 28-bit

This 28-bit binary register retains a current up/down counter value to permit
you to manage the present position. Without using any read command, you
can read the current up/down counter value through the direct port 1. In
reading the status as 32-bit data, high-place four bits are used for a sign
if a range of — 134,217,728 (8000000HEX) to +134,217,727 (7TFFFFFFHEX)
is selected by bit 28 of R6. For details, refer to “5.4.7 Up/Down Counter”’

R10—Comparator 1 Data Register, 28-bit

This register retains comparison data for the comparator 1. If the up/down
counter is selected for comparison by setting bit 22 of R7 at 0, the setting
range for this register is the same as a counting range selected for the up/down
counter with bit 28 of R6. If the preset counter is selected for comparison
by setting bit 22 of R7 at 1, a setting range for this register is limited to 0
to 268,435,455 (FFFFFFFHEX) only. In reading the status as 32-bit data, high-
place four bits are used for a sign if a range of — 134,217,728 (8000000HEX)
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to +134,217,727 (TFFFFFFHEX) is selected. For details, refer to “5.4.8 Com-
parator”’

5.6.12 R11—Comparator 2 Data Register, 28-bit
This register retains comparison data for the comparator 2 with the same
manner as the R10 register.

5.6.13 R12—Counter Monitor, 32-bit
7 6 543 210

Current Pulse Rate (low-place)
1514131211109 8
0 |

L[]
. .
Current Pulse Rate (high-place)

23 22 21 20 19 18 17 16
0

I ]

| [ ]
l————EZ Counter

Idling Pulse Counter

31 30 29 28 27 26 25 24

| !

N N N A

| Out-of-Step Detection Counter

Bits 15 to 0—Current Pulse Rate
These bits allow you to monitor the current pulse rate in steps (the same
steps as retained in registers R1 and R2) used for acceleration, decelera-
tion, etc. Note, however, that during cessation of pulse output these bits
indicate the pulse rate retained in the FL register RI1.

Bits 19 to 16—EZ Counter
These bits allow you to monitor the EZ counter value used for origin return.
Until the counting condition is satisfied, they indicate the set number of EZ
signals and when the condition is satisfied, each EZ signal lets the counter
count down. After counting down to O, it recovers the initial value.

Bits 22 to 20—Idling Pulse Counter
Bits 22—20 allow you to monitor the idling pulse counter. During cessa-
tion of pulse output, these bits indicate the set number of idling pulses
and when the PCL5014 starts outputting pulses, it counts down idling
pulses. Counting down to O starts accleration. Under the microstep con-
trol, acceleration starts after pulses are output in the number multiplied
by the unit number.




Bits 29 to 24—Out-of-Step Detection Counter

Bits 29—24 allow you to monitor a current value of the out-of-step detec-
tion counter. If the value is negative, it is read as a twos complement.
Though the counter is of 6 bits, you can read the data in 8 bits with an
extension for a sign. If the motor is in a minus direction from the position
integrated by output pulses, the counter value is positive and if the motor
is in a plus direction from the integrated position, the counter value is
negative.

5.6.14 R13—Command Monitor 1, 24-bit
76 543 210

I

Command

STAPin  0:OFF (H) 1:ON (L)
STP Pin  0: OFF (H) 1: ON (L)

1514131211109 8

L]

L [T ]
l————()peration Mode
23 22 21 20 19 18 17 16

1]

LT
L Control Mode

Bits 5 to 0—Command
These bits allow you to monitor the low-place 6 bits of the last command
among those written at the cessation of pulse output (OOHEX to 30HEX).

Bits 7 and 6—STA and STP Pins

These bits allow you to monitor the status of STA and STP pins.
Bits 15 to 8—Operation Mode

These bits allow you to monitor the present operation mode.

Bits 23 to 16—Control Mode
These bits allow you to monitor the present control mode.

5.6.15 R14—Command Monitor 2, 27-bit
76 5 4 3 2 1 0

L1 I 1 |

Preregistered Command
Start Retention Status

1: Waiting for STA signal input
EZ Signal 0: OFF 1: ON
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I

L1 ]
. ,
Preregistered Operation Mode
23 22 21 20 19 18 17 16

L 1: RO preregister has a parameter written.
— 1: R1 preregister has a parameter written.
1: R2 preregister has a parameter written.
: R3 preregister has a parameter written.
: R4 preregister has a parameter written.
: Next operation mode has been written.
: Preregisters have been settled.
: Start command has been written.

bk e ek ek e

31 30 20 28 27 26 25 24
0/0 0/0{0

: RS preregister has a parameter written.
— 1: R15 preregister has a parameter written.
— 1: R16 preregister has a parameter written.

Bits 5 to 0—Preregistered Command
These bits allow you to monitor low-place 6 bits of a start command for
the next operation. (High-place 2 bits are 00.)

Bit 6—Start Retention Status
This bit keeps indicating “1” from receiving the start retention command
to inputting the STA signal.
Bit 7—EZ Signal
This bit allows you to monitor the ON/OFF status of the signal according
to the input logic.
Bits 15 to 8—Preregistered Operation Mode
These bits allow you to monitor the preregistered next operation mode.
Bits 20 to 16 and 26 to 24—Preregister Written Status
These bits indicates “1” when preregisters RO to R5, R15 and R16 have
parameters written. Starting the next operation lets all these bits indicate 0.
Bit 21—Next Operation Mode
This bit indicates “1” when the next operation mode is written. Starting
the next operation lets the bit indicate 0.
Bit 22—Preregister Settled Status

This bit indicates “1” when you write a start command or settled com-
mand (66HEX) during operation with bit 4 of the control mode bufer at
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5.6.16

5.6.17

1. Starting the next operation, writing an unsettled command (67HEX),
writing a stop command (09HEX, OAHEX) or abnormal stop lets the bit in-
dicate 0. With this bit set at 1, completion of the present operation starts
the next operation automatically.

Bit 23—Start Command Written
This bit indicates “1” when a start command is written and “0” when
the PCL5014 stops pulse output. A difference from status bit 2 (BSY pin
monitor of the status buffer is that the start retention status (waiting for
the STA signal) lets this bit indicate 1 while bit 2 of the status buffer

indicates 0 (cessation).

R15—Deceleration Rate Register, 16-bit

This register sets the deceleration rate for the varied-speed operation in a
range of 1 to 65,535 (FFFFhex). If the parameter is the same as previous,
you need not set anew. In reading the parameter in 32-bit data, high-place
16 bits are all 0.

The register has a preregister function. The parameter written in the
preregister is copied to the register at the start. If 0 (default) is written in
the register, the acceleration rate written in the R3 register is used for de-
celeration.

R16—S-curve Related Parameter Register, 14-bit

The register R16 sets the S-curve related parameter in the number of pulse
steps to put an intermediate linear acceleration/deceleration on the way
of acceleration/deceleration. If the acceleration/deceleration time is fixed,
an intermediate linear acceleration/deceleration allows you to lower the max-
imum acceleration rate.

A resultant acceleration/deceleration pattern is that S-curve acceleration/
deceleration applies between the FL pulse rate to (FL pulse rate + R16) pulse
rate and between (FH pulse rate — R16) pulse rate to the FH pulse rate,
while an intermediate linear acceleration/deceleration applies in between.
If the R16 is set at 0 (default), (FH — FL)/2 is used as the S-curve related
parameter.
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5.7 Monitor

5.7.1

You can check the following by monitoring the status code.
(1) Status
Pulse output: Stopping, accelerating, operating at a constant rate, decel-
erating, timer operating to delay the start
Signals: £EL, *SD, ORG, CMP, ALM, ERC, INP, EZ, CLR, BSY
Input/output status of general-purpose 1/0 ports AP0, AP1 and AP2
(2) Interrupt Status
You can read the factor which causes the INT signal to be output.
(3) Input/Output Status of General-purpose 1/0 Ports BP0 to BP7
(4) Parameters Retained in Registers
(5) Direct Reading of Parameters Retained in Registers
(Preset counter, R12, R13 and R14 through the direct port 2; up/down
counter through the direct port 1)

Status

The conditions at the start of processing for status reading are latched. So
contents in the data bus do not change during the read cycle. But if you
read the status successively, allow a time length of over two cycles at the
reference clock (approximately 0.1 s with a reference clock of 19.6608 MHz)
for the CS pin to become high level.

76 543 2 10

L1 ]

Pulse Output

000: Cessation

010: Waiting for STA signal)

101: Accelerating

110: Operating at a constant rate

111: Decelerating

100: Timer operating to delay the start (bit
2 becomes 1 with BSY pin at low level)

Input +EL signal ~ 0: OFF 1: ON
Input —EL signal ~ 0: OFF 1: ON
Input +SD signal ~ 0: OFF 1: ON
Input —SD signal ~ 0: OFF 1: ON
Input ORG signal ~ 0: OFF 1: ON
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|-CMP Pin

0: OFF 1. ON
Input ALM Signal 0: OFF 1: ON
————Input ERC Signal 0: OFF 1: ON
INP Pin 0: OFF 1: ON
CLR Pin 0: OFF 1: ON

APO Pin 0: Low 1: High

AP1 Pin 0: Low 1: High

AP2 Pin 0:Low 1: High

Bits 2 to 0—Pulse Output
You can check the present status of pulse output. “100” indicates that
the ERC signal is being output, the timer is operating to stop pulse output
until the ERC signal recovers the OFF status, the timer is operating to
meet pulse output with a direction change in the common pulse mode,
or the INP signal is waited for. (For details, refer to bits 10 and 11 of
R7—Environmental Condition Setting Register (6.6.8).)

Bitsl2 to 3— + EL, = SD, ORG, CMP, ALM, ERC, INP, EZ and CLR Signals

You can check the input/output status of these signals with ON/OFF
conditions based on the input logic.

Bits 15 to 13—General-purpose 1/0 Ports
You can monitor the status of general-purpose 1/0 ports whether they
are defined as input or output.
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6. Hardware

6.1 Terminal Pin Assignment

Pin No.| Name |Input/Output| Logic Description
1 |[CS I Negative | Chip select signal
2 |RD (E) I Negative | Read signal
3 | WR(R/W) I Negative | Write signal
4 |US I Negative | High-place data (D8 to D15) select signal
5 | A0 (LS) I Positive | Address bus signal 0 (low-place data select signal)
6 |Al I Positive | Address bus signal 1
7 | A2 I Positive | Address bus signal 2
8 | A3 I Positive | Address bus signal 3
9 |DO 170 Positive | Data bus signal 0
10 |GND I Ground
11 | DI 70 Positive | Data bus signal 1
12 D2 170 Positive | Data bus signal 2
13 | D3 170 Positive | Data bus signal 3
14 | D4 170 Positive | Data bus signal 4
15 | D5 170 Positive | Data bus signal 5
16 | D6 170 Positive | Data bus signal 6
17 | D7 170 Positive | Data bus signal 7
18 | D8 (BPO) 170 Positive | Data bus signal 8 (general-purpose port)
19 |D9 (BP]) 170 Positive | Data bus signal 9 (general-purpose port)
20 | DI0 (BP2) I70 Positive | Data bus signal 10 (general-purpose port)
21 D11 (BP3) 70 Positive | Data bus signal 11 (general-purpose port)
22 | D12 (BP4) I/0 Positive | Data bus signal 12 (general-purpose port)
23 | D13 (BPS) 170 Positive | Data bus signal 13 (general-purpose port)
24 | DI5 (BP6) 170 Positive | Data bus signal 14 (general-purpose port)
25 | DI5 (BP7) [70 Positive | Data bus signal 15 (general-purpose port)
26 | vdd I +5V £5%
27 | APO [70 Positive | Universal port
28 | APl 70 Positive | Universal port
29 | AP2 1/0 Positive | Universal port
30 |GND I Ground
31 |CLR [* Negative | Clears the up/down counter.
32 | EA I* Encoder A phase signal, up signal
33 |EB I* Encoder B phase signal, down signal
34 |EZ I* Negative™*| Encoder Z phase signal
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Pin No.| Name | Input/Output | Logic Description
35 |PA I* Manual pulser A phase signal
36 |PB I* Manual pulser B phase signal
37 | ERA [* Encoder A phase signal for out-of-step detection
38 |ERB [* Encoder B phase signal for out-of-step detection
39 |ALM I* Negative**| Servo alarm signal (immediate stop)
40 |INP [* Negative** | Servomotor in-position signal
41 |ERC I/0* | Negative | Clears the deviation counter.
42 | GND I Ground
43 | OUT 0 Negative™* | Output pulse/output pulse to (+) direction
44 | DIR 0] H*=* Direction signal/output pulse to (—) direction
45 | +EL [* Negative | Mechanical (+) direction end limit signal
46 | —EL [* Negative | Mechanical (—) direction end limit signal
47 | +SD I* Negative™*| Mechanical (+) direction ramping-down signal
48 | -SD [* Negative™*| Mechanical (—) direction ramping-down signal
49 | ORG [* Negative™* | Mechanical origin return signal
50 |STA 1/0** Negative | Simultaneous start signal
51 |STP I/0*  |Negative | Simultaneous stop signal
52 |CMP 0 Negative | Comparate condition satisfied
53 | BSY 0) Negative | Operation monitor signal (operation in progress)
54 |FUP 0 Negative | Operation monitor signal (ramping-up)
55 | FDW O Negative | Operation monitor signal (ramping-down)
56 | I/M [* CPU interface switchover to Intel or Motorola
57 |B/W I* CPU interface switchover to 8 or 16 bits
58 | vdd I +5V 5%
59 | vdd I +5V £5%
60 |CLK I Reference clock
61 GND | Ground
62 |RST I Negative | Internal reset signal
63 |INT o* Negative | Interrupt request signal
64 | WRQ o) Negative | Wait request signal for access to CPU

*. With pull-up resistor
*. With pull-up resistor and connectable in wired OR
*: The logic is changeable and the indicated one is the default logic.
H: The default condition is high level.
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6.2 Terminal Pin Functions (Pin No. in brackets)

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

6.2.9

6.2.10

vdd [26, 58, 59], GND [10, 30, 42, 61]
These are power input pins. Be sure to input +5V £5% to all Vdd pins
and connect all GND pins to the ground.

CLK [60]

This pin is reference clock input. You are recommended to use a reference
clock of 19.6608MHz. The PCL3013 produces output pulses referring to the
clock. Accordingly, the accuracy of output pulses depends on the clock. The
reference clock is also used for internal control.

RST [62]
The PCL3013 is reset if the reference clock is input in over eight cycles with

this pin placed in low level. For reset conditions, refer to “4.5
Default (Reset) Conditions of PCL3013”

CS [1]

Placing this pin in low level enables RD and WR pins.

RD () [2] B B

This pin is active when the CS pin is low level. It inputs the RD signal for the
Intel system or the E signal in the case of 8-bit or Motorola system.

WR (R/W) [3] B o
This pin is active when the CS pin is low level. It inputs the WR signal in the
case of Intel system or the R/W signal in the case of Motorola system.

WRQ [64]

Command processing requires four cycles of the reference clock. This pin
outputs the signal to let the CPU wait if the PCL3013 is accessed from the
CPU during command processing in these four cycles at the reference clock.

US [4]
This pin is active when the CS pin is low level. The signal selects high-place
8 bits of the 16-bit data bus.

A0 to A3 [5 to 8]
These pins input address signals. If the PCL3013 is connected to the 16-bit
data bus, the signal at A0 pin selects low-place 8 bits of the 16-bit data bus.

DO to D7 [9, 11 to 17]
These pins form a bidirectional data buse, which is connected to low-place
8 bits if the 16-bit data bus is connected.
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6.2.11

6.2.12

6.2.13

6.2.14

6.2.15

6.2.16

6.2.17

6.2.18

D8 to D15 [18 to 25]

These pins are connected to high-place 8 bits when the 16-bit data bus is
used. They are universal I/0 pins BPO to BP7 when the 8-bit data bus is
used. Under the default condition, they are input ports but you can define
each individual bit as an output port with a software technic. Since the
PCL5014 is a CMOS LSI, pull up unused pins using external resistors of
1kQ to 100k€2.

I/M [56] and B/W [57] with Pull-up Resistor
These pins select types of the interface to the CPU.

INT [63]

This pin outputs an interrupt request signal to the CPU. If you use two or
more units of PCL5014, you can connect them in a wired OR mode. When
it reads the interrupt status after outputting the signal, this pin is turned
off. The pin requires an external pull-up resistor of 5kQ to 10kQ.

+EL [45] and — EL [46] with Pull-up Resistor

The +EL pin detects an end limit signal for the plus direction and the
—EL pin detects an end limit signal for the minus direction. You can check
their ON/OFF condition by monitoring the status.

+SD [47] and — SD [48] with Pull-up Resistor

The +SD pin detects a ramping-down signal for the plus direction and the
"—SD pin detects a ramping-down signal for the minus direction. You can
change or mask the input logic with a software technic and check their
ON/OFF condition by monitoring the status.

ORG [49] with Pull-up Resistor
This pin inputs an origin return signal. You can change the input logic with
a software technic and check the ON/OFF condition by monitoring the status.

OUT [43]

This pin can output two types of signal. In the common pulse mode, it outputs
the pulse of which the direction depends on the DIR signal. In the 2-pulse
mode, it outputs pulses in the plus direction. You can change or mask the
output logic with a software technic.

DIR [44]

This pin can output two types of signal in conjunction with the OUT pin. In
the common pulse mode, it outputs a direction signal. In the 2-pulse mode,
it outputs pulses for the minus direction. You can change the output logic
with a software technic. In the 2-pulse mode, you can mask the output if
required.
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6.2.19

6.2.20

6.2.21

6.2.22

6.2.23

EA [32] and EB [33] with Pull-up Resistor

These are encoder input pins for up/down counter. They can also input
90° phase difference signals (1, 2 or 4 times multiplied) or 2 pulse signals
(plus and minus). In the case of inputting 90° phase difference signals, the
up/down counter counts up if the phase of EA signal leads the EB signal.
For 2-pulse signals, the EA pin inputs the plus pulse and the EB pin inputs
the minus pulse.

EZ [34] with Pull-up Resistor

This is the input for encoder marker pulse EZ. The EZ signal is used in origin
return, origin search and origin escape modes. This signal improves the
accuracy of origin return. You can change the input logic with a software
technic and read the input status with the register R14.

PA [35] and PB [36] with Pull-up Resistor

These pins input external pulse signals. In the continuous mode 2 or the
preset mode 4, inputting external pulse signals to these pins lets the OUT
and DIR pins output the pulses. In the continuous mode 2, the moving direc-
tion is determined by PA and PB signals, while in the preset mode 4, the
direction is as set by the CPU. You can input 90° phase difference signals
(1, 2 or 4 times multiplied) to these pins or a plus pulse to the PA pin and
a minus pulse to the PB pin. In the case of inputting 90° phase difference
signals, the moving direction is plus if the phase of PA signal advances over
the PB signal. You can use a pulser (manual revolution encoder) to input
pulses to these pins.

ERA [37] and ERB [38] with Pull-up Resistor

These pins receive signals from the encoder for detection of an out-of-step
condition of stepping motor. You can input 90° phase difference signals (1,
2 or 4 times multiplied) to these pins or a plus pulse to the ERA pin and
a minus pulse to the ERB pin. In the case of 90° phase difference signals,
input them in such a manner that the phase of ERA signal advances over
the ERB signal when operating in the plus direction.

ALM [39] with Pull-up Resistor

This pin inputs an external alarm signal, which immediately stops the
PCL5014 from outputting pulses. Also, when the signal is on, writing a start
command does not start the PCL5014 outputting any pulse. Whether the
PCL5014 is outputting pulses or not, inputting the ALM signal to this pin
lets the PCL5014 output the INT signal. You can change the input logic with
a software technic and check the ON/OFF condition by monitoring the status.
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6.2.24

6.2.25

6.2.26

6.2.27

6.2.28

INP [40] with Pull-up Resistor

This pin receives an in-position signal from the servo driver. You can change
the input logic with a software technic and check the ON/OFF condition
by monitoring the status.

ERC [41]

This pin outputs the signal to reset the deviation counter of servo driver.
The pulseswidth of the output signal is 4096 cycles at the reference clock
(approximately 200pus with a reference clock of 19.6608MHz). If you do not
use the pin, place it in an open condition. Also note that the pin requires
an external pull-up resistor of 5k to 10kq.

STA [50]

If you use two or more units of PCL5014 to control multiple axes, connect
the STA pins of all units, and the STA signal will simultaneously start all axes.
If connected to such the effect, you can set the system with a software technic
so that the STA signal starts some specific axis only. You can also start all axes
simultaneously by sending an external signal. When you write the simul-
taneous start command, the pin outputs a pulse signal with a time width
of 512 cycles at the reference clock (approximately 26s with a reference
clock of 19.6608MHz). You can read the ON/OFF condition with the R13
register. If you do not use the pin, place it in an open condition.

STP [51]

If you use two or more units of PCL5014, connect the STP pins of all units.
All units will simultaneously stop outputting pulses if some unit stops gener-
ating pulses due to an abnormal event. When a factor to simultaneously
stop all units is generated, this pin outputs a pulse signal with a time width
of 512 cycles at the reference clock (approximately 26us with a clock of
19.6608MHz). If connected to such the effect, you can set the system so that
the STP signal may not stop all units except for the unit causing the signal.
You can also stop all axes simultaneously by sending an external signal.
When the STP pin is at a low level, writing a start command does not start the
the PCL5014 outputting pulses. You can check the ON/OFF condition with
the R13 register. If you do not use this pin, place it in an open condition.

APO to AP2 [27 to 29]

These pins are general-purpose input/output ports. You can individually
set each pin to input or output. You can also let these pins output the INT
signal by inputting the signal. If you do not use these pins, connect external
pull-up resistors of 1kQ to 100k.
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6.2.29

6.2.30

6.2.31

6.2.32

6.2.33

CLR [31] with Pull-up Resistor

This pin clears the up/down counter by changing from high to low level,
though counting is made under the low level condition. The INT signal can be
output when clearing the counter. You can check the ON/OFF condition
by monitoring the status.

CMP [52]

This pin becomes low level while the comparator condition is being satis-
fied. You can check the ON/OFF condition by monitoring the status.
BSY [53]

This pin becomes high level when the PCL5014 stops outputting pulses
and becomes low level when it is outputting pulses. The INP signal delays the
output timing. You can check the ON/OFF condition by monitoring the status.
FUP [54]

This pin becomes low level during ramping-up.

FDW [55]

This pin becomes low level during ramping-down.

6.3 CPU Interface Function

The PCL5014 is so designed that you can connect it to the Intel or Motorola
CPU of 8 or 16 bits by setting I/M and B/W pins as follows.

CPU | I/M Pin | B/W Pin Interface Specifications
| 68000 L L Motorola 16-bit CPU
6809 | L H Motorola 8-bit CPU

8086 H L Intel 16-bit CPU

Z80 H H Intel 8-bit CPU

Connect CPU signals as follows.

Terminal Pins on PCL5014

CPU"RD TWR [ A3 | A2 | Al | A0 | US WRQ

68000 | +5V | R/W | A3 A2 Al LDS | UDS |DTACK

6809 E R/W | A3 A2 | Al A0 | +5V |MRDY

8086 RD | WR A3 A2 Al A0 | BHE [READY

280 RD | WR | A3 A2 Al A0 | +5V | WAIT

NOTE: By connecting the A3 pin to the ground, you can secure the address
space to the eighth address. Note, however, that such connection
voids the direct reading function for the up/down counter, etc. and
reading will be all made through the input/output buffer.
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6.4 Block Diagrams of CPU Interface Circuit

68000 PCL5014
AS b——— e — 19.6608MHz CLK B/W }
AR b—/———————————p Decode Circuit T — N O I/M —1
GND
Al-A3 = = === Al-A3
DO0-D15 === — —————p DO-DI15
UDS |~ ——» US
_LDS - — A0
DTACK |e WRQ
IPLO-IPL2 p&—————=—==—=== Interrupt INT
Control Circuit +5V -
. ——{RD.
R/W — —» WR
RESET [¢—%—- ————{ RST
SYSTEM RESET——
6809 PCL5014
. 19.6608 MHz ——»{ CLK
AdALS ) Decode Circuit &S |45V
+5V | R/WH
—US UM |+
AQ-A3 = =94 A(-A3 GND
IRQ ———{INT
B ——» RD.
R/W —»WR
MRDY WRQ
DO-D7 e———=x= » DO-D7
RESET [¢——- — - ———» RST
SYSTEM RESET\J
8086 PCL5014
Decode Circuit 19.6608MHz CLK
M/I0 }— —> CS +5V
A4-A19 =7
> /M
ALE » { AO-A3 B/W ]
Al16-A19 === Latch AQ-A19 — = AQ-A3 GND
ADO0-AD15 pe&= T— F
7 L ) ——» D0-DI5
BHE |—— — Us
INTR - Interrupt <« INT
INTA f ——————————» Control Circuit
_ f 2
RD —»RD
WR M WR
READY {¢—— —— WRQ
RESET [¢———— -
MN/MX [— 45V | o RST
SYSTEM RESET——— |

SYSTEM RESET
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780 PCL5014

MI > 19.6608MHz —» CLK
- +5V
Decode Circuit & B
A4-A7 > 5V | /M
——TUs RW
A0-A3 = A0-A3
INT INT

WR ), *| VR

WAIT [« WRQ

DO-D7 |« »{ D0-D7

RESET |« » RST
SYSTEM RESET——

6.5 Precautions in Designing Hardware
® Notice that the CLK pin only operates at the CMOS level.

® Allow a time length of over eight cycles at the reference clock for the RST
signal at low level.

® Using a resistor of 1kQ to 100k, pull up any of pins AP0 to AP2 which
will not be used.

® If you connect the PCL5014 to the CPU via the 8-bit bus, you may use
pins D8 to D15 as general-purpose I/0 pins. But if you do not use these
pins, pull up them with resistors of 1kQ to 100k€2.

® [f you connect the PCL5014 to the CPU via the 8-bit bus, connect the
US pin to Vdd.

® Connect the RD pin to Vdd if the B/W pin is low level when the /M pin
is low level (68000 mode).

® For safety the input logic of +EL and —EL pins cannot be changed.
If you need to change the input logic, prepare an external circuit for such
the purpose.

® Though INT and ERC pins have a pull-up resistor built in, you need to
additionally mount an external pull-up resistor of 5k to 10k, since their
resistance is high.
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7. Characteristics

7.1 Absolute Maximum Ratings

Item Symbol Rating Unit
Power Voltage Vad -0.3to +7.0 \Y%
Input Voltage ViN —03to Vaa+03 | V
Input Current [N +10 mA
Storage Temperature Tstg —40 to +125 °C

7.2 Recommended Operating Conditions

Item Symbol Rating Unit
Power Voltage Vad 4.75 to 5.25 \'
Ambient Temperature Ty 0to +70 °C

7.3 DC Characteristics

Item Symbol | Condition Min. Max. Unit
Static Current Consumption [ddl CLK = OHz 100 MA
Current Consumption [dd2 | Note 1 44 mA
Note 2 -10 10 MA
L
Output Leakage Current loz Note 3 ~200 10 UA
Input Capacity 2.3 pF
Note 4 -10 10 MA
Low Level Input Current B Note 5 Z200 ~10 UA
High Level Input Current VIH -10 10 MA
Note 6 0.8 \
|
Low Level Input Voltage ViL Note 7 10 v
) Note 6 2.2 \
High Level Input Voltage ViH Note 7 20 v
Low Level Output Current loL Notes 2 and 3 8 mA
High Level Output Current loH Note 2 -8 mA
loo=1pA 005 V
Low Level Output Voltage VoL oL 8mA 0.4 ,
. lon=—1hA | Vda —0.05 \%
High Level Output Voltage Vou lone —8mA 94 v
Internal Pull-up Resistance Rup 25 500 kQ

NOTES: 1. CLK=19.6608MHz, output frequency=4.9152MHz, with no load

. D0-D15, 1/08-1/010. OUT, DIR, CMP, BSY, FUP, FDW

. ERC, STA, STP, INT, WRQ

. CS, RD, WR, US, A0-A3, D0-D15, CLK, RST

. CLR, EA, EB, EZ, PA, PB, ERA, ERB, ALM, INP, ERC, +EL, —EL, +SD, —SD,
ORG, STA, STP, I/M, B/W

. Input of other than CLK and input/output pins

7. CLK pin only

U1 W N

[=p]
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7.4 AC Characteristics

7.4.1

Reference Clock

Item Symbol = Condition Min. Max. Unit
Reference Clock Frequency fex 25 MHz
Cycle Time at Reference Clock | Tcik 40 ns
Time Width of High Level Tckn 20 ns
Time Width of Low Level Texkw 20 ns

Texu TexL
CLK \
Teik
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7.4.2 CPU Interface 1 (I/M=L, B/W=L) to 68000

Item Symbol | Condition Min. Max. Unit
Address Setup Time to US, LS | | Tas 23 ns
Address Hold Time to US, LS 1 | Tsa 0 ns
CS Setup Time to US, LS { | Tess 10 ns
CS Hold Time to US, LS 1 | Tscs 0 ns
R/W Setup Time to US, IS | | Trws 11 ns
R/W Hold Time to US, LS 1 | Tsrw 8 ns
S e Tsrakr CL=85pF 5Tax+45 | ns
lay Ti t LS
ACK ON Delay Time o US LS Tsrakw CL=85pF 6-Tck+48 | ns
— . —_ Tsnaxr CL=85pF 28 ns
ACK OFF Delay Time to US, LS 1 Tomev | CLm85pF 23 s
Data Output Advancing Time to ACK | | Toaxir CL=85pF | Tax — 10 ns
Data Float Delay Time to US, IS 1 | Tsip CL=85pF 27 ns
Data Setup Time to US, LS | | Tost 22 ns
Data Hold Time to ACK | | Taxon 0 ns
Read Cycle
Al~A3
T Tsa
S
T Taes
US, LS(40)
T RWS T S RW
R/W(WR)
TSI,/\KR TSI]/\KR
ACK(WRQ)
Tl)/\}\'[.R TSHU
DO~15 >____—._
Write Cycle
Al~A3
T .- Tsa
3
T s T 20U
US, LS(A0)
T T..
R/W(WR)
T\'.i AKW 'I‘ N
TR (TR /
T - T
DO~15 —\
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7.4.3 CPU Interface 2 (I/M=L, B/W=H) to 6809

Item Symbol | Condition Min. Max. Unit
Time Length of E Signal at High Level Te Cu*=85pF 44 ns
Address Setup Time to ET | Tae 23 ns
Address Hold Time toE{ | Tea 0 ns
CS Setup Time toE 1 | Tese 10 ns
CS Hold Time to E | | Tics 0 ns
WRQ ON Delay Time to CS { | Teswr CL=85pF 46 ns
Time Length of WRQ Signal at Low Level Twarr 4-Taxk ns
R/W Setup Time to E 1| Trwe 11 ns
R/W Hold Time toE | | Terw 8 ns
Data Output Delay Time toE T | Tewo CL=85pF 44 ns
Data Output Delay Time to WRQ 1 | Twrp CL=85pF 14 ns
Data Float Delay Time to E | | Tewr CL=85pF 33 ns
Data Setup Time to E T | Tor 22 ns
Data Hold Time to E{ | Teow 0 ns
Read Cycle T "D0-D7
E S
. 2
E(RD) \
T ae — e Tea
A0~A3 X
T cse T Ecs
[
T cswr T warr Jd T wrHp
/[
WRQ R
L l[< T rwe s I T erw
R/W(WR) / \
TEnp T Epr
DO~D7 <

Write Cycle

E(RD) \ Te
T AR — T EA
A0~A3 X
T cse T Ecs
S
T cswr T warr
T rwz T erw
R/W(WR)
L Tom T eow
€
DO~D7 <
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7.4.4 CPU Interface 3 (I/M=H, B/W=L) to 8086

Item Symbol | Condition Min. Max. Unit
Address Setup Time to RD, WR | | Tarw 23 ns
Address Hold Time to RD, WR T | Trwa 0 ns
CS Setup Time to RD, WR | | Tesrw 10 ns
CS Hold Time to RD, WR 1 | Trwes 0 ns
WRQ ON Delay Time to CS | | Teswr CL=85pF 46 ns
Time Length of WRQ Signal at Low Level Twarr 4-Tek ns
US, LS Setup Time to RD, WR | | Tsaw 9 ns
US, LS Hold Time to RD, WR 1 | Trws 0 ns
Data Output Delay Time to RD | | Trow CL=85pF 50 ns
Data Output Delay Time to WRQ 1T | Twrup CL=85pF 14 ns
Data Float Delay Time to RD 1 | Trowp C.=85pF 29 ns
WR Signal Width Twr 29 ns
Data Setup Time to WR | | Towr 22 ns
Data Hold Time to WR 1 | Twro 0 ns
Read Cycle
Al~A3
T ARW T RW A
S
T csrw T rwes
m \“ ------ N J"r
T cswr T warr T wrp
!
US, LS(40)
T S RW T RWS
RD
TR')],U TRl)Hl)
DO~15 AN
Write Cycle
Al~A3
T ARW T RWA
S
T CSRW T RWC S
WRE ““ T wair /'
T CSwWT L .1
1
US, LS(40)
T SRW T RWS
—_ T wr o
WR
T TWR ' T Wikl
|I( 1 I { jr\
DO~15 < >
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7.4.5 CPU Interface 4 (I/M=H, B/W=H) to Z80

Item Symbol | Condition Min. Max. Unit
Address Setup Time to RD, WR | | Tarw 23 ns
Address Hold Time to RD, WR 1 | Trwa 0 ns
CS Setup Time to RD, WR | | Tesrw 10 ns
CS Hold Time to RD, WR 1 | Trwes 0 ns
WRQ ON Delay Time to CS | | Teswr CL=85pF 46 ns
Time Length of WRQ Signal at Low Level Twarr 4-Teix ns
Data Output Delay Time to RD | | Trow CL=85pF 50 ns
Data Output Delay Time to WRQ 1T | Twrip CL=85pF 14 ns
Data Float Delay Time to RD 1 | Trowp CL=85pF 33 ns
WR Signal Width Twr 29 ns
Data Setup Time to WR 1 | Towes 22 ns
Data Hold Time to WR T | Twrip 0 ns
Read Cycle
Al~A3
T ARW T RWA
S
T CSRW T RWC S
Teswr T WAIT T wrnp
%D /
T RDHD
DO~D7 j»
T RDLD
Write Cycle
Al~A3
T ARW T RWA
S
T CSRW T RWCS
T o
Tcswr T warr
L}
WR
TWR T“'R{[[' I
DO~D7 % >‘_
T DWRI
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7.4.6 Operation Timing

Item Symbol | Condition Min. Max. Unit

Time Width of Input RST Signal Note 1 8 Teik ns
Time Width of Input CLR Signal 2-Teik ns
Time Width of Input EA and EB Signals Teas 2-Tax ns
Time Width of Input EZ Signal 2-Tewk ns
Time Width of Input PA and PB Signals Trap 2-Tewk ns
Time Width of Input ERA and ERB Signals | Tzras 2-Tax ns
Time Width of Input ALM Signal Note 2 64-Tcix ns
Time Width of Input INP Signal Note 2 64-Tewk ns
Time Width of Input ERC Signal 4096-Teik ns
Time Width of Input *EL Signals Note 2 64-Tcix ns
Time Width of Input £SD Signals Note 2 64-Teix ns
Time Width of Input ORG Signal Note 2 64-Tcix ns
Time Width of Output STA and STP Signals 512-Tewk ns
Time Width of Input STA and STP Signals 8 Teik ns
- . Tevpasy 5-Tewk 7-Tewk ns
BSY Signal ON Delay Time Tsrassy 11-Tax 13-Tax ns

. TemprLs 21 Tew 23Tk ns
Start Delay Time Tsrapis 27 Tax 29-Tax ns
OUT Signal ON Delay Time Tonour | C=85pF 55 ns
OUT Signal OFF Delay Time Torour | CL=85pF 36 ns
DIR Signal HL Delay Time T pir CL=85pF 66 ns
DIR Signal LH Delay Time Tix DR CL=85pF 44 ns
BSY Signal ON Delay Time Tonesy | CL=85pF 42 ns
BSY Signal OFF Delay Time Tor Bsy CL=85pF 34 ns
FUP Signal ON Delay Time Toner | CL=85pF 47 ns
FUP Signal OFF Delay Time Torrup | CL=85pF 34 ns
FWD Signal ON Delay Time Tonrow | CL=85pF 45 ns
FDW Signal OFF Delay Time Torrow | CL=85pF 34 ns
CMP Signal ON Delay Time Tonewe | CL=85pF 41 ns
CMP Signal OFF Delay Time Torowp | CL=85pF 28 ns
STA Signal ON Delay Time Tonsta | CL=85pF 29 ns
STA Signal OFF Delay Time Torsta | CL=85pF 21 ns
STP Signal ON Delay Time Tonsre | CL=85pF 32 ns
STP Signal OFF Delay Time Torste | CL=85pF 21 ns
ERC Signal ON Delay Time Tonere | CL=85pF 66 ns
ERC Signal OFF Delay Time Torere | CL=85pF 26 ns
INT Signal ON Delay Time 1 Toxm | CL=85pF* 65 ns
INT Signal ON Delay Time 2 Tonme | CL=85pF** 34 ns
INT Signal OFF Delay Time Tor int C.=85pF 34 ns

NOTES: 1. Eight cycles of CLK signal should be input during the time the RST pin is at low level.
2. Setting bit 8 of R6 at 1 makes a minimum time 2-Tcik.
3. In the case the INT signal is output due to a cause other than a signal input to AP0, AP1 or AP2.
4. In the case the INT signal is output due to a signal input to AP0, AP1 or AP2.
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(1) EA and EB Input in 2-pulse Mode

EA

EB

T AR

T EAB

T EAB

(2) EA and EB Input in 90° Phase Difference Mode

EA

EB

(3) PA and PB Input in 2-pulse Mode

PA

PB

T PAR

(4) PA and PB Input in 90° Phase Difference Mode

PA

PB

(5) ERA and ERB Input in 2-pulse Mode

ERA

ERB

(6) ERA and ERB Input in 90° Phase Difference Mode

ERA

ERB

TI,R,\R

TI-I/\I’, Tl-'.‘\l% Ti.N]E TI{/\]{
Tiﬂ‘\!% TI'.\I‘, T'\ Al Tl A
Tl‘r\l% Tl'.\R

TI’J\B T)‘A]’- TI’K\H TI’.‘\H
Tl’,\[i TI’AH TI’AH Tl’.‘\l’.
T!fl* A T[’.RAI’.

TI RAI T!TR AR TIZH’\H T!’.R/\l%
rr N ’F‘ R TE_E‘!’\ Tf:k"\

—103—




(7) Command Start Timing with [/M=H and B/W=H
Writing START command

WR

o)
n
~

O
c
)

(8) Simultaneous Start Timing

STA

ov}
n
<

®)
c
—

TCM]JHS\'

TL.’\I]!]‘LS

h

First Output Pulse

/

Tﬂ FABSY

TS']'/\I’LS

(9) OUT Signal Delay Time

CLK

Ton

Our

Hi. DIR

T()N

HSY

T()N

rup

Ton

FHW
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First Output Pulse

Tor OuT
Tin vir
TUI’ BSY
Tor rue
Toi vow
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Tor

CAIP CMP” N|

CMP /

T(JN STA T(JI" STA N
STA /

TU'\J ST T(Jl‘ ST J
STP /

T‘)N [LRC T()l" 15 R N
ERC /

T()N 111 T()[" INT N
INT /
APO~AP2

T()N e
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8. Handling Precautions

8.1 Designing Precautions

(1) In any case the PCL5014 shall not be subjected to a condition exceed-
ing the absolute maximum ratings.
(2) Protect the PCL5014 from receiving a heating effect from environment
and keep ambient temperatures as lowest possible.
(3) A latch-up condition may cause heat generation and fuming. Take the
following precautions:
¢ Do not make the voltage level of input/output pins higher than Vdd
and lower than GND. Also, take the power-up timing into consideration.
¢ Do not apply abnormal noise to the PCL5014.
¢ Fix the potential of unused input/output pins to Vdd or GND.
® Do not short-circuit the output.
® Protect the PCL5014 against induction and static electricity from a high-
voltage generation circuit.
(4) Take care that an excess voltage due to noise, surge and static electricity
is not applied to the PCL5014.

8.2 Transportation and Storage Precautions

(1) Handle the packaging gently. Throwing or dropping it may damage the
PCL5014 in it.

(2) Do not store the packaging where it may be splashed with water or
exposed to direct sunlight.

(3) Do not store the packaging where poisonous or corrosive gases are gener-
ated.

(4) Prepare an anti-static container and take care that the PCL5014 may
not receive any load.

8.3 Assembling Precautions

(1) Take the following precautions to protect the PCL5014 against damage
due to static electricity:

¢ Ground the instruments and fixtures which are installed at the assem-
bling area.

® Ground the worktable with a conductive mat or the like having
resistance. Avoid the metal surface which causes an abrupt electrical
discharge with low resistance if an electrified PCL5014 contacts with
the surface.

e When picking up the PCL5014 with vacuum, mount a conductive
rubber or the like onto the tip of pickup to prevent the PCL5014 from
being electrified. Also, use contacts featuring highest possible resistance
for connection to lead terminals of PCL5014.
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* Tweezers which may contact with pins of PCL5014 should be resistant
against static electricity. Avoid metal tweezers if possible. Such tweezers
may electrify the PCL5014 through friction and cause electrical dis-
charge.

(2) The worker should wear a wrist strap, which should be grounded via
IMQ resistor.

(3) Use a low-voltage soldering iron and ground it at the tip.

(4) Do not place the PCL5014 or the container near instruments, such as
CRT, which generate a high electrical field.

(5) If the fully heating soldering method is used, conduct high-temperature
dehumidifying treatment at 125°C for 20 hours.

(6) If soldering is made through an infrared reflow method for reduction
of heat stress, the far and medium infrared reflow method is recom-
mended.

|

-------------- 'R 7\R> Product Flow

Medium Infrared Heater
Far Infrared Heater (Preheater) (Reflow Heater)

Soldering should be done in such a manner that the time length the
package surface and PC board surface are heated to a range of 210°C
to 240°C maximum is less than 30 seconds.

Temperature (°C)

240

150

Time

60~90sec. - 30~50secC,

(7) For the warm-air reflow, use the same procedure as the far infrared
method.
(8) For the vapor phase soldering, Florinade FC-704 or the equivalent is
recommended as the solution. Time lengths of heating should be within
30 seconds at 215°C and within 60 seconds at 200°C.
Ambient Temperature (°C)
215 |- oo

200 [----mme e
v 230 sec.'

150

/ 60 sec. . 60 sec. !

Pl
)

Time
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(9) In the case of soldering iron, soldering should be done within 10 seconds
at maximum 260°C or within 3 seconds at maximum 350°C.

8.4 Other Precautions

(1) If the PCL5014 is intended for use under adverse environmental condi-
tions (humidity, corrosive gases or dirt), take proper measures such as
humidity-resistant coating.

(2) Resin materials used for the package are flame-retardant but not non-
inflammable. So it may be burned or fume. Avoid placing it near an
inflammable material.

(3) The PCL5014 is designed for office appliances, communications equip-
ment, measuring instruments and home electric appliances. If you use
it for the system of which a trouble or erroneous operation may lead
to the death or injure the operator, such as nuclear control system, space
ship, traffic signal, combustion control system or safety device, take suffi-
cient care.
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9. External Dimensions

Unit: mm
23.8+0.3
20.0+0.2
51 33
oo | | ndAARHARHHAAAHAAEH]
gl 22e=n T 32
—_ | by
 — — o |
S — S -
i — s O B
o
T :13:13JH
|-t I | o~
T T ~ |~
o -
| — -
T O 1
64!:IIIS 7 20‘
LRGN |
11 19
1.0TYP ‘ ' 1.0 0.35+0.1 m
b
<
P
Te)
©
[40]

0.19%0.1({2.7%0.2
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10. Appendix

10.1 List of Commands

10.1.1 Start Commands

Command Description
10HEX Start constant-speed operation at FL rate.
1 1HEX Start constant-speed operation at FH rate.
13HEX Start varied-speed operation.
14HEX Start suspended constant-speed operation at FL rate.
15HEX Start suspended constant-speed operation at FH rate.
1 7HEX Start suspended varied-speed operation.
30HEX Start plural units of PCL5014 outputting pulses simultaneously.

10.1.2 Speed Change Commands

Command Description
0OHEX Change the pulse rate to FL rate instantaneously.
O1HEx Change the pulse rate to FH rate instantaneously.
02HEx Ramp down the pulse rate to FL rate.
03HEX Ramp up the pulse rate to FH rate.

10.1.3 Stop Commands

Command Description
09HEX Stop the PCL5014 from generating pulses immediately.
OAHEX Initiate deceleration then stop the PCL5014 from generating pulses.
28HEX Stop plural units of PCL5014 from generating pulses simultaneously.

10.1.4 Start Retention Commands

Command Description
20HEX Retain the start of constant-speed operation at FL rate.
21HEX Retain the start of constant-speed operation at FH rate.
23HEX Retain the start of varied-spped operation.
24HEX Retain the start of suspended constant-speed operation at FL rate.
25HEX Retain the start of suspended constant-speed operation at FH rate.
2THEX Retain the start of suspended varied-speed operation.

—110—




10.1.5 General-Purpose 1/0 Setting Commands

Command Description

40HEX Reset BP0 general-purpose output pin to low level.

41HEX Reset BP1 general-purpose output pin to low level.

42HEX Reset BP2 general-purpose output pin to low level.

43HEX Reset BP3 general-purpose output pin to low level.
44HEX Reset BP4 general-purpose output pin to low level.
45HEX Reset BP5 general-purpose output pin to low level.
46HEX Reset BP6 general-purpose output pin to low level.
47HEX Reset BP7 general-purpose output pin to low level.
48HEX Reset AP0 general-purpose output pin to low level.
49HEX Reset AP1 general-purpose output pin to low level.

4 AHEx Reset AP2 general-purpose output pin to low level.

50HEX Set BPO general-purpose output pin to high level.

STHEX Set BP1 general-purpose output pin to high level.

S2HEX Set BP2 general-purpose output pin to high level.

S3HEX Set BP3 general-purpose output pin to high level.

S4HEX Set BP4 general-purpose output pin to high level.

SSHEX Set BP5 general-purpose output pin to high level.

S6HEX Set BP6 general-purpose output pin to high level.

STHEX Set BP7 general-purpose output pin to high level.

S58HEX Set APO general-purpose output pin to high level.

59HEX Set AP1 general-purpose output pin to high level.

SAHEX Set AP2 general-purpose output pin to high level.

10.1.6 Control Commands

Command Description
60HEX Reset programmed settings.
6 1HEX Reset the up/down counter.
62HEX Reset the deviation counter for out-of-step detection.
63HEX Emergency stop

64nex | Reset the output ERC signal.

65HEx | Reset the output STA or STP signal.

66HEX Settle preregisters.

6 THEX Unsettle preregisters.
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10.1.7 Register Read/Write Commands

Command Description
80HEX Read the parameter from the RO register.
81HEX Read the parameter from the R1 register.
82HEX Read the parameter from the R2 register.
83HEX Read the parameter from the R3 register.
84HEX Read the parameter from the R4 register.
85HEX Read the parameter from the R5 register.
86HEX Read the parameter from the R6 register.
8THEX Read the parameter from the R7 register.
88HEX Read the parameter from the R8 register.
89HEX Read the parameter from the R9 register.
8AHEX Read the parameter from the R10 register.
8BHEX Read the parameter from the R11 register.
8CHEX Read the parameter from the R12 register.
8DHEX Read the parameter from the R13 register.
8EHEX Read the parameter from the R14 register.
90HEX Read the parameter from the R0 preregister.
91HEX Read the parameter from the R1 preregister.
92HEX Read the parameter from the R2 preregister.
93HEX Read the parameter from the R3 preregister.
94HEx Read the parameter from the R4 preregister.
95HEX Read the preset counter value.
96HEX Read the ramping-down point counter value.
97HEX Read the parameter from the R5 preregister.
98HEX Read the parameter from the R15 preregister.
99HEX Read the parameter from the R16 preregister.
9AHEX Read the parameter from the R15 register.
9BHEX Read the parameter from the R16 register.
COHEX Write the parameter in the RO preregister.
ClHex Write the parameter in the R1 preregister.
C2hHEX Write the parameter in the R2 preregister.
C3HEX Write the parameter in the R3 preregister.
C4uex Write the parameter in the R4 preregister.
C5HEX Write the parameter in the R5 preregister.
C6HEX Write the parameter in the R6 register.
C7Hex Write the parameter in the R7 register.
C8HEx Write the parameter in the R8 register.
CYHEx Write the parameter in the RO register.
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10.1.7 Register Read/Write Commands, continued

10.2

Command Description

CAHEX Write the parameter in the R10 register.
CBHEx Write the parameter in the R11 register.
D1HEX Write the parameter in the Rl register.
D2HEx Write the parameter in the R2 register.
D3HEx Write the parameter in the R3 register.
D7HEX Write the parameter in the R5 register.
D8HEx Write the parameter in the R15 preregister.
D9HEx Write the parameter in the R16 preregister.
DAHEX Write the parameter in R15 register.
DBuex | Write the parameter in R16 register.

Codes for Interrupt Signal Generating Factors
Code Factor
00uex | INT output is in OFF status.
O1HEX Deceleration-stop command (0OAHEx) stops pulse output after deceleration.
02HEx In-positioning stops the PCL3013 from outputting pulses.
03HEX Origin return (origin search) stops the PCL3013 from outputting pulses.
04HEX Origin escape stops the PCL3013 from outputting pulses.
O5HEX Immediate stop command (094ex) stops the PCL3013 from outputting pulses.
06HEX STP signal stops the PCL3013 from outputting pulses.
07HeX —EL signal stops the PCL3013 from generating pulses.
O8HEX +EL signal stops the PCL3013 from generating pulses.
09HEX —SD signal stops the PCL3013 from generating pulses.
OAHEX +SD signal stops the PCL3013 from generating pulses.
OBHEX ALM signal stops the PCL3013 from generating pulses.
OCHEx Out-of-step detection stops the PCL3013 from generating pulses.
ODHEx APO pin changes from high to low level.
OEHEX AP1 pin changes from high to low level.
OFHEX AP2 pin changes from high to low level.
10nEX CLR signal resets the present position counter.
11HEX EA and EB signal input error
12HEX PA and PB signal input error
13HEX ERA and ERB signal input error
14HEex Start of the next operation (parameters in preregisters can be revised)
15HEX The PCL3013 starts deceleration.
16HEX Comparate condition changes from false to true.
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