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Connection setup for the QD75P to A700 Inverter

This Document is designed to show a basic setup for connecting the QD75P
to an A700 series inverter. For full information please see the manuals for the
QD75P and the A700 Inverter.

Manuals
FR-A740EC Applied Instruction Manual ib0600257eng
FR-A7AP instruction manual ib0600238eng

QD75P-QD75D Positioning Module User's Manual  sh080058

All page reference in this document are for the manual A700 inverter
dedicated instruction manual (Applied) IB(NA)-0600257ENG, unless other
wise stated

Equipment needed:
A700 inverter

A7AP Encoder card
QD75P Position module

Recommendations

If the A700 inverter is also configured a network for instance CC-Link, all
parameters are accessible in the PLC for monitoring and setting. This
includes drive feed back information on current position.

This gives more flexibility in operation and diagnostics.
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Wringing Diagram for QD75P and A700 inverter

Select sink operation for the drive inputs.

Trros phase AC | e
D'Dwa':ol.ppnr: = -1 ~ AT e g Mator
[ ] iy ;
e AR | OFF fonnucter = Earth (Grownd)
L 25 [ Main circuit | B9
Gaeri Control circuit
Positioni e
ositioning modul + Limit [£1]
QD7s ® [61]
o o LMt
® [ad |
SON ME
CLEARCOM| 14 — o &
CLEAR | 13 I [ ]
HD"r‘C OM 12 #
Direction [2]

REDY | 11 |=——
PULSE F+| 15
PULSEF-| 16 T
PULSE R+ 17
PULSE R-| 18 !
PGOS | 8
PGD COM| 10
Common
<]
:
:
Title: Connection setup for the QD75P to A700 Inverter Page 2 of 11

Keywords:  QD75, A700, A7AP, Position control



Issued by: Mitsubishi Electric Europe B.V. - UK Branch
Document issue: Ver A July 2008
Produced by : - PM

Travellers Lane, Hatfield, Herts, AL10 8XB, UK
Author: Guy Kennett

Databank - Technical Bulletin

Wiring of A7AP

Terminal Terminal Name Application Explanation
PA1 Encoder A-phase signal input
PA2 Encoder A-phase inverse signal input
PB1 Encoder B-phase signal input A-, B- and Z-phase signals are input from the encoder.
PB2 |Encoder B-phase inverse signal input | (For details of pulse signal, refer to page 15)
PZ1 Encoder Z-phase signal input
PZ2 Encoder Z-phase inverse signal input
PG Power supply (positive side) input Input power for the encoder power supply.
sD s — Connect the external power supply (5V, 12V, 15V, 24V) and the
encoder power cable.
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Setting procedure for A700

Perform secure wiring. (Refer to page 35.)
Mount the FR-ATAP.
Set the motor and encoder. (Pr: 71, Pr. 359, Pr. 369)

Set Pr. 71 Applied motor, Pr. 359 Encoder rotation divection and Pr. 369
Number of encoder puises according to the motor and encoder used.
(Refer to page 36.)
Set the motor capacity and the number of motor poles.
(Pr. 80, Pr. 81) (Refer to page 85.)
Set the motor capacity (KW) in Pr. 80 Motor capacity and set the number
of motor poles (number of poles) in Pr. 81 Number of motor poles. (MIF
control is performed when the setting is "9999" (initial value).)
Select a control method. (Refer to page §5.)

Make speed control valid by selecting "3" (position control) "4" (speed-
position switchover) or "5" (position-torque switchover) for Pr: 800.

Selection of position command source. (Pr: 419)

Position command by contact input Position command by inverter pulse train input
Set "0" (initial value) in Pr. 419. Set"2"in Pr 419

Setting of parameter for position feed Selection of command pulse form.
(Pr 465 to Pr. 494). {Pr. 428)
(Refer to page 124.) l (Refer to page 127.)
Test run

[ As required

- Set the electronic gear. (refer to page 129)
- Setting of positioning adjustment parameter (refer fo page 130)
- Gain adjustment of position control (refer to page 131)
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Parameter setting

Parameter No. Name Value Function
Pr.71 Applied motor 13 Type of motor, 13 for other manufacturer's constant
torque motor
Pr. 359 Encoder rotation Encoder rotations directions 0=CW 1=CCW
direction
Pr. 369 Number of encoder Encoder Pluses. Set as per the encoder on the
pulses motor.
Pr.80 Motor capacity Rated name plate size of motor in Kw
Pr.81 Number of motor Set the number of motor poles.
poles
Pr.800 Control method 3 3 = position control mode, see manual for more
selection options
Pr.188 STOP terminal 23 this configures the STOP input on the drive to LX
function selection input for the Servo On signal
Pr.419 Position command 2 Position command by inverter pulse train, (When
source selection Pr.419is set to 2 the JOG terminal becomes a high
speed input and there is no need to set Pr.291 Jog
is PLS input Pr.291=1)
Pr. 180 RL terminal function 68 RL input is changed to the sign — Direction of travel
selection input
Pr.191 SU terminal function 84 SU terminal changed to RDY Signal. output when
selection the servo is on (LX-ON) and ready to operate
Pr.192 IPF terminal function 36 IPF terminal changed to Y36 In-position. Output
selection when the number of droop pulses has fallen below
the setting value.

Once parameters are set Cycle power on the drive

Auto Tune the drive for increased performance see parameter Pr. 96.
Running the drive off table operation mode proves the drive and encoder are
configured correctly.

Please factory reset the drive before auto tune!
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Operation

Turning on the servo on signal (LX) cancels the output shutoff and the
operation ready signal (RDY) turns on after 0.1s. Turning on the STF (forward
stroke end signal) or STR (forward stroke end signal) runs the motor
according to the commanded pulse. When the forward (reverse) stroke end
signal turns off, the motor does not run in that direction.

Actual rotation

Forward rotation /_\
]

Base signal ____ | L
Servo on (LX) | I_l -
Forward stroke end (STF) | I
Reverse stroke end (STR) _,—I :

Operation ready completion (RDY) | :
+i+01s P P
Imverter pulse train command 1 i [TTITITTTIT1IM TTTITITTITTTTTTIT] [T
Sign signal (NP) 1 I S —
In-position (¥36) L1 [
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Other Parameter available when the A7NP option card is fitted for

Position control mode.

See the A700 manual for full details.

A Name Initial Value LS Description
Number Range
0 Conditional position control function by contact
419 Position command source 0 input. (position command by parameter settings)
selection 5 Conditienal pulse train position command by
inverter pulse train input
) Oto2 . . Negative logic
428 Command pulse selection 0 Pulse train + sign o ;
3tk Paositive logic
Deviation counter is cleared at edge of turning off
0 of the clear signal (CLR) frem on
429 Cl ignal selecti 1 -
RN se TN 1 Deviation counter while the clear signal (CLR) is
on
Oto§ The status of various pulses during runnning is
430 Pulse monitor selection 49999 displayed.
9999 Frequency monitar is displayed.
Parameter T Setting ==
Nmior Name Initial Value Range Description
420 Command pulse scaling 1 010 32767 * .
factor numerator Set the electric gear.
i Pr 4201s a numerator and Pr. 421 is a denominator.
421 Command pullse scaling 1 010 32767 * £ r 42
factor denominator
Position command Used when rotation has become unsmooth ata
424 acceleration/deceleration Os 0to 50s large electronic gear ratio (about 10 times or more)
time constant and low speed.
Parameter o i =
Numbar Name Initial Value | Setting Range Description
7 : . | When the number of droop pulses has fallen below
42 In positipmouiih Tlbgtlens | Bincelhd pakas the setting value, the in-position signal (Y36) turns on.
0 to 400K A position error excessive (E.OD) occurs when the
427 Excessive level error 40K number of droop pulses exceeds the setting.
9999 Function invalid
e Name Initial Value Sl Description
Number Range
422 Position loop gain 26571 0to 150s! Set the gain of the position loop.
423 | Position feed forward gain 0% 0 i {0, | Funcion fo.cancel @ delay catsed by the:drop
pulses of the deviation counter.
425 Position fes:»d forward 0s 0 to 5s Enters the primary delay filter in response to the
command filter feed forward command.
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A700 tuning Parameter

Parameter == : =
Number Name Initial Value | Setting Range Description
818 Easy gain tuning 2 11015 Set the response level.
response level setting 1: Slow response to 15: Fast response
0 Without easy gain tuning
819 Easy gain tuning 0 1 With load estimation, with gain calculation
selection (valid only during vector control)
2 With load (Pr: 80) manual input, gain calculation
Set the proportional gain for speed control.
. ) {Increasing the value improves trackability in
% %
820 Speed control P gain 1 60% 0 to 1000% response to a speed command change and
reduces speed variation with disturbance.)
Set the integral time during speed control.
821 Speed control integral 0.3335 010 205 (Decrease the value fo shorten the time taken for
time 1 returning to the original speed if speed variation
with disturbance occurs.)
; Second function of Pr: §20 (valid when RT signal is
0 to 1000%
830 Speed contral P gain 2 9999 ’ on)
9999 No function
Second function of Pr: §21 (valid when RT signal is
831 Speed control integral 5999 Dto 20s on) { 9
time 2
9999 No function
880 Load inertia ratio 7 times 0 to 200 times Set the load intertia ratio to the motor.
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Troubleshooting

OLT = there is an issue with the wiring or rotation direction of the encoder.

Phenomenon Cause Countermeasures

(1) The phase sequence of the (1) Check the wiring. (Refer to page 34 )
motor or encoder wiring is
wrang.

(2) The control mode selection Pr- | (2) Check the Pr. 300 setting. (Refer to page 83 )

500 setting is improper.

(3) The servo on signal or stroke (3} Check that the signals are input normally.
end signal (STF, 3TR) is not
input.

(4} Command pulse, position pulse | (4)-1 Check that the command pulses are input normally.
sign (NP) are not correctly (Check the cumulative command pulse value in Pr
input. 430)

1. | Mabr dacxnokofete. (4}-2 Check the command pulse form and command
pulse selection, Pr 423, setting.
(4}-3 Check that the position pulse sign (NP) is assignad
to the input terminal. {inverter pulse input)

(5) Pr 419 Position command source | (5) Check the position command source selection in Pr
selection setting is not correct. 419

(6) When "0" is set in Pr. 419 (6) Check the position feed amount in Pr: 463 fo Pr: 494 .
Position command source
selection, the settings of position
feed amount in Pr. 465 to Pr. 494
are not correct.

(1) The command pulses are not (1)-1 Check the command pulse form and command
input correctly. pulse selection, Pr. 428 setting.

(1)-2 Check that the command pulses are input normally.
(Check the cumulative command pulse value in Pr
430)
2 | Position shift occurs. (1)-3 Check that the position pulse sign (NP) is assigned
to the input terminal. {inverter pulse input)

(2) The command is affected by (2}-1 Decrease the Pr 72 PWM fiequency selection value.
noise. Or the encoder feedback | (2}-2 Change the earthing (grounding) point of shielded
signal is compounded with wire. Or leave the cable suspended.
noise.

(1) The position loop gain is high. (1) Decrease the Pr 422 value.

3 | Motor or machine hunts. | (2) The speed gain is high. (2)-1 Perform easy gain tuning.
(2}-2 Decrease Pr 820 and increase Pr 821 .
4 Machine operation is (1) The acceleration/deceleration (1} Decrease Pr 7and Pr: §.
unstable. time setting has adverse effect.
Pr. 7 Acceleration time Refer to page 165

Pr.
Pr.
Pr.
Pr.
Pr.
Pr.

Pr

8 Deceleration time Refer to page 165
72 PWM frequency selection Refer to page 268
800 Control method selection Refer to page 85
802 Pre-excitation selection Refer to page 191
819 Easy gain tuning selection Refer to page 97
820 Speed control P gain 1 Refer to page 97

. 821 Speed control integral time 1 Refer to page 97
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Position control is not ™
|
\_exercised normally J

Have you checked M

the speed control items? }
Y v

Position shitt occurs.

Check the speed
control measures,

b

Y

M Have you made M
the electronic gear
setting?
v Set the electronic gear.
l (Pr. 420, Pr 427)
The torward (reverse)
rotation stroke end signal has___ Y
turned oft betore completion
TRy Do not turn oft the torward
N [reverse) rotation stroke end
signal betore completion of
- positioning.
\l
Motor or machine is ¥
hunting.
N
The position loop gain N
(Pr 422) is high.
Y : :
Pertorm easy gain tuning.
The speed contrel gain is high.
Decrease Decrease the speed control
Y the positicn loop gain proportional gain (Pr. 820).
(Pr. 422). Increase the speed control
= integral time (Fr. 827).

Machine operation is
unstable.

im

Please contact your sales
representative.

%

Insutficient torque.
Increase the excitation
ratio [Pr. 854).
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Setting in the QD75P

In the QD75P make sure the setting for Pulse output and direction is

selected.

i GX Configurator-QP - [Train wash / QD75P2 / Paramekter data (I/0 : 0]

ﬁProject Edit View Online Tool ‘Window Help

D|=S|d| &2 S
&g & #&

Z| =| zlele|=| miw[wlm]| 222> &

ol =| Kind Item Axiz #1 Awis #H2
=[] Train wash / QD75F Unit pulse pulse
Project information
[::I Edit Pulze per ratation 10000 pls 20000 ple
Parameter data
Pos?t?on?ng dat3 Travel per rotation 10000 pls 20000 pls
Pogitioning data
g:gzt z:::: 3::: palg:':;tt:ar Lnit magnification 1: 1 times 1: 1 times
-] Monib
gg ! Pulse output mode OPLS/51G mode 1CW/CCW made J
[]“'D Diagresis . — T T e T A el e ot g
fatioplil=ela increase address icreaze address
Biaz speed at start 0 plsds 0 pls/s
Speed limit 200000 pleds 200000 plsfs
palgr?fe'fm - ACC time HO 1000 ms 1000 ms
DEC time #0 1000 s 1000 mg
Backlazh compenzation 0 pls 0 pls
S stroke LMT HIGH 2147483647 plz 2147483647 plz
S stroke LMT LOMW 2147483648 pls 2147483648 pls
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