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Chapter1  A700 VFD On SSCNet Ill - General Considerations
With the presence of the FR-A7NS card, the Drive will always power up in NET mode.

This will prevent typical set up access for Offline Auto Tuning, running in PU mode, or any manual control.

In order to allow the unit to go to PU mode (whether on PU itself or through FR-Configurator) do the
following:

e Set pr. 499 to “9999”

e Disconnect the SSCNet (Useful if the control application may have the All Servo ON command
active on power up)

e Cycle Power

e Switch to PU mode using the PU controls (if this will not switch make sure drive is in “Stop” mode)

If control and parameter changes are desired to be changed/set from FR-Configurator then:

e Make sure Pr 77 is set to “2” so you can write parameters in any mode

e Set Pr 551 to “3” if using the USB port from FR-Configurator to manually control the drive operation
(very convenient if the motor is not visible from the drive panel or nearby the PC location)

e Power Cycle the drive after changing Pr. 551

e Then choose “View/Navigation/Test Operation” to get the control panel on your FR-Configurator

screen:
ﬂ‘m A700 Speed Tuning Curve... - FR Configurator SW3 ﬂ‘m AT00 Speed Tuning Curve... - FR Configurato
File Tool Help File View Tool Help
[ Graph = = O o "] =]
N O Terminal Monitor int Graph 1/0 Mon. i Oper Save Print
DB Mechine Analyzer

Batch Monitor

Parameter List

Diagnasis

Convert

|— Nayigation

v System Setting
Troubleshooting

Setting Wizard

v Test Operation
T Rl N m== OFFLINE | ONLINE
Selected St 0051 FR-A720-00030-NA e ——

B - . - Selected St: 005t FR-A720-00030-MNA

Once the drive is available in PU mode the normal set up and configuration of the drive can be done.
Offline Auto Tuning and any Manual tuning should be done while in this mode.

The drive can also be utilized to jog that axis and verify rotation direction, encoder setting, gear ratios and speed
settings desired.

When modifications and settings are complete return the drive to Network control:

Set Pr. 499 back to “0”

Set Pr. 77 back to default “0” if desired

Set Pr. 551 back to the Default “2” (PU is in control when in PU mode)

Reconnect SSCNet if disconnected

Power Cycle Drive

Recommend PCPY be performed at this point to save the parameters in the PU
0 Set“PCPY”to “1", will flash “PCPY” when complete

11
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Chapter 2

With the addition of the SSCNet Il card, the A700 VFD can be included on the SSCNet bus and operated

A700 Motion Control through Q170M/Q173D

2.1 A700 VFD Can be used together with Servo Axes

through the motion controller in a way very similar to the Servos.

The Main difference is that Parameters CANNOT be written across SSCNet IIl by the Motion Controller.

The two types of Axes — Servo and VFD can also be operated together on the same bus:

S Motion SFC 10:6V_ServoON

Item

Axis1 |

. OPR Request Setting in

Pulse Conversion Unit
Standby Time after Clear

- Signal Qutput in Pulse C...

=] 30G Operation Data
- JOG Speed Limit Value

Darama tar Alack Gattinn

=] Fixed Parameter Set the fixed parame
- Unit Setting 3PLS
- Mumber of Pulses/Rev. 17444[PLS]
Travel ValueRev, &40000[PLS]
- Baddash Compensation a[PLS]
- Upper Stroke Limit a[rLS]
- Lower Stroke Limit a[rLS]
+ Command In-position 100[PLS]
Sp. Ctrl, 10x Mult. for
Deg.
=] g:t':e s Set the data to exea
OPR Direction 1:Forward Direction
- OPR Method 2:Data SetType 1
-+ Home Position Address 0[PLS]
- OPR Speed -
-~ Creep Speed -
Travel After Dog -
- Parameter Block Setting |-
- OPR Retry Function =
. Dwell Time &t the OPR
Retry
.. Home Position Shift
Amount
.. Speed Set at Home Pos.
shift
.. Torque Limit Value at
Creep Speed
.. Operation for OPR. 0:Execute Servo
Incompletion Program

Set the data to exec
20000[PLS/s]

1
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u Servo Parameter

%, Servo [

Amplifier Setting

~ Deceleration Process on

STOP

Allowable Error Range for

Advanced S-curve
-] Acceleration/Decelerat...

Acceleration 1 Ratio -
Acceleration 2 Ratio -
Deceleration 1 Ratio -

0:Deceleration Stop

Circular Interpolation 100[PLS]
- Bias Speed at Start O[PLS/s]
~ Acceleration/Deceleration . )
S 0:Trapezoid/5-curve

Marclarstine 7 Dot _

2-1
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—Amplifier Type Axiz Mo,
|Fr-a700 =l | 3%
—External Signal Input Setting
& amplifier Input Invalid
" amplifier Input Valid
OK Cancel
Ttem Block No. 1 | Block Mo.2
=] Parameter Block Set the data such as the acceleration/deceler.
- Interpolation Contral Unit FPLS FPLS
- Speed Limit Value £8091798[PLS/[s] 3275803[PLS/s]
- Acceleration Time 4000[ms] 10000[ms]
- Deceleration Time 4000[ms] 10000 [ms]
- Rapid Stop Deceleration Time | 2000[ms] 2000[ms]
- 5-curve Ratio 5[%a] 5[]
- Torgue Limit Value 300[%%] 300[%a]

0:Deceleration Stop

100[PLS]
0[PLS/s]

0:Trapezoid/S-turve

Set the data of advanced 5-curve acceleratior




2.2 VFD Error Codes and how to reset

The A700 VFD will properly report back the error codes to the Motion Controller through SSCNet and can be
observed in MT Developer 2 using the various Monitor function displays already built in to MT Dev 2.

] Motion CPU Error Batch Monitor -

BERERL & E A8

‘@I Motion CPU Error Batch Monitor ~ |@ PLCReady(M2000) :
@ PCPU Ready(sM500)
Multiple CPU Self-Diagnosis Error 9| petsi || [ Svstem Setting Error @ ALAX Servo ONMZ042)
@ 10040 MC.UNITERROR 2 Mo Error @  Al-AX SV ON Acpt. (M2049)
- Servo Ready Bz 3a|s|s|7]|s

3282012 An error occurred on the inverter with the motion Motion CPU WOT Error @ 9 |10|11/12| 13| 14| 15| 1¢
12:46:15 AM

CPU connected. @ Ho Error @ Forced Stop Signal(SM502)

StartAcceptFlag | 1| 2| 3| a|5|6| 7|8

9 | 10| 11| 12| 13] 14| 15] 1¢

&5 Each AxisErrorInfo  The eror detsits of the avis specified in the detsil information comin are displayed by dicking the axis No.

vnor Eror J[23 [T [6 7 [8 [0 [oifizfisfiaisie] Mation Operaton Cycl Seting(sD523)
Major Eror |1 [2[3[4[5[6 |7 |89 [10[11[12[13[14]15]16 144 —

[servoError [l 2[3 ][4 [5]6 7 [8 ]9 [10[11[12[13]14]15]16 - E

Motion Operation Cyde Monitor (SD522)
78 psec
‘ Current Main Cyde(SD520)

m

Motion Error History 3 arrors wers detected, Detsils are shown by clicking the button on the right. Detail

o msec
Program No.

‘ SC - Flek - Hockno, | XSMe.  or Code Error Contents

Date / Time

Maximum Main Cycle(SD521)
2 msec

Minor
3/28/2012 12:44:02AM 306 1 101 Start acceptance (M2001 to M2008/M2032) of the corresp|
SFC FIG/K Block Servo
I 1 2102 PSPUstop
SFC FIG/K Block Servo
S a 2107 5L Speed limit indication (output during speed limit) Error Program No. (SD516)
L]
Error Item Information(SD517)
R —
2 Module Fault Detect(M2047)
System Setting Error(M2041)
WDT Error(SM512)
WDT Error Cause(SD5132)
o

Gperation Cydle Over Alam(M2054)
Motion Error Detect(M2039)
Servo Program Setting Error{SM515)

L ®C

3/28/2012 12:44:17 AM

3/28/2012 12:46:15 AM

ENE

4| v

Seff-diagnostic Error (SD0)
10040

Servo Program Error £ JOG Simul, Start{M2048)
In Debug Mode(M2038) -

Mo Error

-« m s

® e rﬁ_l = | Y

Those code numbers for the VFD Axes are correct, but the Descriptions provided in the software are those for
the Servo Errors only.

In order to properly annunciate the errors, the chart from:

Technical report: Specification of FR-A700 Connection with SV13SV22 for
Q172DCPU_Q173DCPU_Q170MCPU

Servo Error Detected signal M2408 + 20n (n = axis number) is ON when a Servo Error occurs.

Servo Errors can be reset by removing the cause and turning on Servo Error Reset command (M3208+20n)
then a Reboot as noted in the excerpt from the same technical report below:

(6) VFD Error Detected by FR-A700-cK (Additional Servo Error)
Servo error detection signal (M2408+20n) 1s on when a VFD error occurs. The servo error

is reset by removing the error cause and turning the servo error reset command

(M3208+20N) on. Reboot afterward.

2-2
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2.3 VFD Error Code Definitions in Motion Controller

The Error codes reported in this table to the Motion Controller are the VFD specific errors and will have a
different definition than those for the Servo Axis Servo Errors as follows:

{a) Details of VFD Error
See below for the classification of the VFD errors.

Error Codes and Classification

Error Code Classification |
2000-2099 Alarm |
2100-2199 Warning |

List of VFD Error Codes

Error Communication Status Abbr. Error Description
Code Monitor Display Code
2012 QC3 E.QOC3 Overcurrent interrupt during deceleration
2015 ov3 E.OV3 Regenerative overcurrent mterrupt during
deceleration/stop
2016 THM E.THM Motor overload intermupt
{electronic thermal)
2017 THT ETHT VFD overload current
{electronic thermal)
2018 IPF EIPF [nstantaneous power outage protection
2019 UVT EUNVT Undervoltage protection
2020 BE EBE Brake transistor error detection
2022 GF E.GF Output side earth overcurrent protection
2022 OHT E OHT External thermal operation
2023 OLT EOLT Motor overload
2024 OPT E.OPT Option error
2027 PE E.PE Parameter memory unit error
2028 PUE EPUE PU disconnection
2030 CPU E.CPU CPU error
2031 ILF EILF Open-phase at mput
2032 FIN EFIN Fin Overheat
2033 0s E.O8 Overspeed
2034 Q5D E.OSD Detection of excessive velocity error |
2035 ECT E.ECT Detection of disconnection |
2036 oD E.QOD Significant position error |
2045 P24 E P24 DC24V power supply output short circuit |
2046 CTE E.CTE Power short circuit for DC24V |
2047 LF ELE Open-phase at output protection
2048 PTC EPTC PTC thermistor
2049 PE2 E.PE2 MMemory unit error (VLA side)
2-3
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Error Communication Status Abbr. Error Description
Code Monitor Display Code
2050 CDO E.CDO Output current detection value over
2051 I0H EIOH Rush resistor overheat
2052 SER E.SER Communication error (main unit)
2053 AIE E.ATE Analogue input error
2055 USB EUSB USB communication error
2056 E.1 E.l Error 1 |
2057 E.2 E.2 Error 2 |
2058 E3 E3 Error 3 |
2061 E.6 E6 Error 6 |
2062 E7 E7 Error 7
2070 EEP EEP Encoder phase error
2090 OP3 E.OF3 Option slot error (slot 3)
2091 OP3 E.OP3 Option slot emror (slot 3)
2092 OP3 E.OP3 Option slot error (slot 3)
2100 OL oL Stall prevention (overcurrent)
2101 ol oL Stall prevention (overvoltage)
2102 PS5 PS PU stop
2103 EB EB Regenerative brake pre-alarm
2104 TH TH Electronic thermal pre-alarm
2105 MT MT Maintenance signal output
2106 CP CP Parameter copy
2107 SL S5L Speed limit output
(output during speed control)
2108 Fn Fn Fan failure
2144 Pr Parameter write error
2146 MES Output stop
2147 EMG Output stop (emergency stop included)

(b) Motion Error History (#8640-8735)

VFD errors are regarded as servo errors. Errors can be determined if detected by

a VFD or servo amp. based on the error model in the motion error history. See the

table below for the detailed error info in the motion error history.

MITSUBISHI
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Monon Emror History

Deatailed Emvor Information

Mo. Sigmal Desenphon
Motion SFC Control Error Motion Control Faror
+0 | Meotion SFC Ewaor | 0-255: 5CF program Mo wath an | -1
Program No. eITor
l: Emer nrelevant to the motion
SFC program
+1 | Emvor Tape MN:-ET5 3 Mmor/zenous emror
-G 4: Minor'sencus emor (virual servo
22: K or others (peither F'FS nor | motor axas) (3V22 onky)
G) 5 Minorsenems emor (syoechromous
23: hotion 5P G diagram encoder axiz) (5V22 only)
&: Error detected by servo amp
T: Servo program seting ermor
&: Mode =elechon error (5V22 onlv)
%: Manual pulsar axis setting emvor
10: Test mode reguest emor
11: WDT erver
13: Self-diagnosis emor (emer code:
under 10000}
14: Svstem setiing ewor
40: Error detected by VED
+2 | Error Program Mo, | 0-340%85: Program No. of TS, ¢ | Emor tvpe 15 “37, "4, o ©77
and K {dizplay’}
(0-255: G5UB program Mo, 0-3095: servo program Mo, = 0-4093
-1: Imelevant to F'FS, G K, and | FFFFH: JOG =& ‘JOG
GEUE FFFEH: mamal pulsar = “BAN
FFFDH: test mode (home retum, servo
analysis, servo starup) = "TEST
FFOOH: others = blank
Eror tvpe 15 other than <37, “4”, ar “77
-1: wrelevant
+3 | BEmor block Mo, | 0-8191: Block Mo, (hine Mo of | 1-32: Applicable axis pumber when
Monon SEC List | FEFS or & program when Emvor | emor tvpe 1 “37-767 or “407
Line No. fype 1 17 or “27, -1: Orthers
‘Az Mo, 0-8188: Lire mumber i the
maotien SFC hist when eror type
s S
-1: Emor type “17 or emeor type 13
“17 or “27, and 1melevant to the
block
+4 | Emor Code After 16000 ® FExsting emor codes (below 16000)
(Motion SFC error code) when error type 15 “37-76" or "4
® D019 storage emror code when
errar type 15 7
® D0193 storage emror code when
errar type 15 87
® -] when the emor type 13 “97 or
1o
® D918 storage emmor code when
arrar type 15 117
® DO1% storage emmor code when
arror type 1z <12
® 5SDH storage emor code when emor
type1s 137 or “147
*Snip*
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2.4 Trapezoidal and Advanced S-Curve functions in Motion Controller

Both Trapezoidal and Advanced S-Curve functions are available in the Motion controller and can be applied to
the VFD Axis.

There are a couple of precautions:

e Trapezoidal S-Curve applies evenly at both Start and End of Acceleration, and to both
Acceleration/Deceleration
e Advanced S-Curve can be applied separately at each start and finish of Acceleration and Deceleration
0 Advanced S-Curve use will allow speed to continue to Increase as Acceleration moves to zero
by the ratio specified — This can result in a very prolonged, calculable, and notable rise in speed
when the Axis stop command has already been issued.
0 This does NOT occur when using Trapezoidal — Acceleration stops immediately and
Deceleration begins when the Axis Stop command is issued

4 PARAMETERS FOR POSITIONING CONTROL

[Dperation]
(1) Stop processing
‘When the stop command tums OM during acceleration, the acceleration is
decreased until it reaches zere according to acceleration section 2 ratio setting.
Thersfore, the speed will continue to increase for a while before deceleration stop
processing is executed.
(Deceleration is smooth.)
Speed
N e dungzion - -
command GFF =T
= e
e T
e e
- .
= Time:
[] - DECEiEron processing aner
acesterason +" sa0p command ON
$ Ceceieration stop pocessing
Amaxs =
N
/ %, w—— Conirol during stop
! command OFF
S Time
[} -~
\\ 7
\
\ /
Dmaxs,
o oN
op command
M3200+20m) 2FT
POINTS
When the stop command turns OM during acceleration processing of advanced 5-
curve acceleration/deceleration, in arder to maintain smoothness of acceleration,
the speed will continue to increase until acceleration reaches zero.
Use the rapid stop command i an increase in speed is not desired.
4-28
(0}
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2.5 Advanced S-Curve Actual Operation

Here is a graph of an actual 20 sec Acceleration of Axis 1 interrupted by the Axis 1 Stop command
approximately 2.7 sec into a 20 sec accel. Cursor 1 is the Axis 1 Stop Command Issued, Cursor 2 where the
Deceleration begins (approximately 15.5 sec after Stop Command issued)

Note: Speed rises from 152.2 rpm to 704 rpm during this interval.

@‘_,‘ @‘@‘@l }lm‘:‘:‘ u‘_f‘ml E '!‘ Testi g with adv 5-Curve set to 55% with a 20 sec accel/3sedece! time use axis 1 stop cmd M4800 during acelto 3 | =
User device( D4104),2(2) User device(M 712) 1] 27 (E) ==K 21 s 1| = 11 ) | 271 82853 [ms]

K Curent Device Comment Project : [2012-03-22 VLT ADV SCRY 55PCT CPU Type : [R170M 05 Type ; FW8-5V220F Change Project

300 | -

§

T

T

CACHCAC AT e
=

& Scale |AUTO hd L

¥ Status STOP ﬁ i-’\‘] l

* Cantiousl Made  Trigger Counts Finish Time
g Unit A B A-B 1 2 2-1 T T-1 2-T
Ax. 1-Motor speed 0. 1rmin 1522 7040 -5518 1505 7046 5541 0 -1505 46
User device(D4100) 560510 1786793 -1226283 0 0 0 1463287 1463287 1463287
o] User device(D4104) 2999 3000 -1 3000 3000 0 3000 0 0
ser device(M 712) 0 0 0 1 1 1
ser device(M 713) 1 1 0 0 1 1
User device( M4800) 1 1 o o 1 1
[[&]user device( M4s01) 0 0 o 0 o 0

S |

2-7
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2.6 Trapezoidal S-Curve Actual Operation
Here we used the same machine and motor, with the only change being to use the Trapezoidal S-Curve with the
same 20 sec Accel, 3 sec Decel we used on the Advanced S-Curve:

Note the immediate response to the Stop Command — Acceleration is abruptly taken to zero and Deceleration
started. This is with the S-Curve set to 100%

User device( D4104),2(2) User device( M 712) 1] eacl] 2 | 12005.3) IR %0027| |1 20.7| LN =360 ERS 128387 [ms]
Eﬁ Current Device Comment Project : |2D 12-03-22 VLI ADV SCRV 55PCT CPU Type : p 170M 05 Type : FWBSV 22QF Change Project

—) 1

WORD

3001 -

CEeeE® @]
=l

2009| | - =

& Scale |AUTO ~|| =y
0.0 10000. O
¥ Status sTOP :g :’"] 4

¥ Contioual Madc Trigger Counts Finish Time

? Unit A B A-B 1 2 2-1 T T-1 2-T
vl |Ax. 1-Motor speed 0. 3rfmin 2600 1400 3200 3135 5356 2711 0 -3135 5356
d User device({ D4100) 1400000 600000 800000 0 0 0 1463236 1463236 -1463236
v . User device( D4104) 3000 2999 1 3000 3000 0 3000 o 0
v 1| User device(M 712) 0 ] 0 1 -
wIZ]user device( M 713) 1 1 0 0 1 1
VI[B]user device( Mazoo) 1 1 0 0 -1 1
VI[A]user device( Mas01) 0 0 0 0 0 0

[~ Display Device Comments

While both are extremely useful, their application is quite different.

Be sure that the appropriate structure is used for the application at hand.

2-8
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Chapter 3  A700 with Servo Axes on SSCNet lli

e Servo and VFD axes can be combined on one network as noted before
e VFD Axis can follow Servo Axis and vice-versa: Coordinated motion can be accomplished
o Real and Virtual mode can be utilized for both types of Axes

This is an example from a real application: 29 Axes of Servo with 2 axes of VFD on the same SSCNet llI
controlled from an 1Q PLC with 2 Q173 Motion CPU’s

Here is a Detail of the two VFD Axes — Note the Auxiliary Input circled. This is used to add pulse counts to the
virtual line-shaft speed command (Speed Limit for those axes in Torque Mode) which will keep the Speed limit
above the running speed of the web.

& Mechanical System page 01

3-1
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Chapter4  A700 Torque/Speed Mode Switching

Speed and Torque Control can be switched to/from “On the Fly” in either Real or Virtual mode using the
SV22Y03 OS — Switching to/from Position Control can only be done at a Stop (graphic taken from the SV22Y03
Specification)

Position control mode

. AR
Swilch at stop only / LY \S-ndtchatsbpﬂnly
¥, L K

[SpEEchlrrtrcllrnDdE ] q—[Tﬂmuemrrtrulmnde ]

i

Switch during operation *1

Mode switching chart
“1: Immediaely after switching from the speed control o the torgue control, the motor speed may be
changed for a moment

Before switching the s peed control to the torque confrd, it is recommended to stop the mator and
set the torgue command value to 0

There is no time delay between when switching between Torque/Speed modes (also from the SV22Y03
Specification):

[ Made Switching Timing Chart ]

[Mode swiching command | t } E

Speed! torque control \

made enablad flag ,/ /: | ]: ; .'r\
mee N vy

D ) D D D D

41

MITSUBISHI
ELECTRIC R72-125-SLSASG-001



4

This is a Motion Graph taken of the motor Speed (Yellow) and Motor Current (Pink) for a drive in Speed mode at

600 rpm, switching to Torque mode with a Speed Limit of 600 rpm, Torque Command Set to 30% (cursor 1 is at
the mode change command):

4.1 Speed to Torque Mode Low Torque settings

A, 19alor speed Useer dervice| M5744) (1] ]| 2 || 7zt [EED) =43 [ 1a gem| 2 1) T2 [ms]
Gl  Current Devier Comment Preject : [2012-03-22 VLI ADY SCRV S5CT CPUType : [QL70M 05 Type : EWE-SVIIGF Change Project |

R iy nrr

o @O0

o geafo[wo -||_FE

000.0 5000. 80000 7000.0 Boo0. e 95,0 200080
< Fatus e _za }"i |
& Contoos! Mods | Trigyer Courts Finish Time
% Unit A A8 1 2 T-1 27
= 0. w000 1 149 008 51 57 6008 seE7
] 0.1% Mnm £ on Ex) 19 % -5 -8 124
=1 wn ea 1 wnn ann n W A

There is little change in speed because there is sufficient Torque available to overcome the inertia of the motor
This is the same change from Speed to Torque Mode at 600 rpm Speed Command/Speed Limit but with Torque
Command set down to 15% (Note the slight drop of about 16 rpm in speed after the change):

Ax. 1Mator speed User device( M5744) 1 CET| 2 [T 21 T v EE v [T -

t Device Comment Project : [2012-03-22 VLT ADV SCRV 55FCT CPUType : [a170M 05 Type : [FWa-5V220F Change Project

esEwe]

300.9)

200.9)

aaaaaa

5000.0 5000.0 5000.0 a0 1000 .0
 Status STOP ,’g] '/"] Ll

 Captiousl Made  Trigger Counts

Finish Time

lolx

Unit A B A-B 1 2 2-1 T T-1

v]__|Ax. 1-Motor speed 0. Irfmin 5390 5836 154 5999 5947 -52 o -5899
Ax. 14Motor current *0.1% 2422 2335 87 45 101 56 -4 -4

150 150 0 150 150 0 150 0

1 n
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Here is a close up of that drop in speed — notice it only lasted about 65 ms:

Ao 1-Mator soeed

o 7 LE| -1 =70 BBl - B 2 et

O SCTY S9CT P Type : 1170 05 Type : fB-Si22

Cument Device Comment Froject

woRD = T

|

Bz
O]
]
L] &
L
o) o
L]

o Stetes s1om e
5 Covtinual Mide  Trigger Counts Finish Time
- st A A8 -1 T T- T
a
0, ijmin w00 157 = + 0 -5 wH
% a2 ) 7 % - -
150 T ] =0 50 0 150 0 0
0 1l 0 0

This is the same speed command with Torque Command set to 10% - Note that the speed drop is about 33 rpm
and lasts 148 ms:

Ax. 1-Motor speed User device( M5744) (1] E| 2 | =] 21 | T el 71 B 21 7253 [ms]

i  cumentDevice Comment Project : [2012-05-22 VLT ADV SCRV S5pCT CPUType : [Q170M 05 Type : EWa-5V220F Change Praject
WORD rmin BIT

500.0| J T
L
J £00.0| .
J : : II II_
o 0 | | |
L '

<00.0|

T
300.9]
=

¥ Scale |AUTO hd L

6000.0 7000.0 5000.0 9000.0 100000
* Status STOP :ﬂ ;"“ j
* Cantinual Made Trigger Counts Finish Time
ﬁ Unit A B A-B 1 2 2-1 T T-1
w| __|Ax. 1-Motor speed x0. 1r/min 6002 5672 330 5996 5930 -66 0 -5996
vl | Ax. 1-Motor current x0.1% 3933 3745 188 56 103 47 -11 67
| Il User device( D2376) 101 100 1 100 100 ] 100 0
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4.2 Torque to Speed Mode Switching

Here is a graph of the same motor switching from Torque Mode to Speed Mode — Note that the speed just

increases slightly to the set point smoothly because the full value of Pr 22 (Torque Limit) is available to
accelerate the motor:

2. 1-Motor speed User device( M5904) 1] iz459) [ | 21| e 7 R v SR v R
Eid  current Device Comment Project : Eﬂlz-ﬂi-zz VLI ADV SCRV 55PCT CPUType : [Q170M ©S Type : FW8-5v220F Change Project
[ I
wORD ihmin T

700. 0|

500.9f

s00.9|

CeesEE®@

200.qf

3000

200. 0| Bl |

100.0f j
9

& Seaie |AUTO ~|| P

5000.0 10000.0
2 Status sTOP :3] }"“ 2
 Continual Made  Trigger Counts Finish Time
i Unit A B A-B 1 2 2-1 T T-1
vl ax. 1-Motor speed 0. 1r/min 5991 4566 1425 5959 5995 36 0 5950

And here is Speed Mode with a load applied to the shaft, then switched to Torque mode (Torque Command =
10%, Speed Limit‘Command set to 600 rpm)

] 2 LT 71 ST T

U Ty : Q170 s

o (-
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Chapter5 A700 Torque Mode Tuning Notes

5.1 General Notes on Using Torque Mode

e |tis essential that Speed Limit not be reached if Torque Control is critical
0 At Speed Limit, the mode of Operation changes to Speed mode but has the full amount of Pr.
22 available — which can be quite excessive relative to the Torque Setting
0 An Example would be an Unwind application where the Unwind axis Speed limit is dropped
below the current Web speed. The Unwind will go to into a speed mode but the torque output
will climb as the Unwind fights the Speed controlling axis until the web is damaged
o This is different from a commanded Speed mode where a device for Torque limit can be set in
place of Pr. 22 — which is typically 150-300% to prevent Overcurrent during stopping/starting
e Stopping In Torque Mode: If Web Tension cannot be lost while stopping, the Axis Stop Command must
be used (M4800 for Axis 1 for example).
e If Rapid Stop Command is used, the axis will stop as fast as commanded with no torque control and
web tension control will be lost
o0 This may be acceptable for an Emergency Stop situation depending on the application
0 Some applications with large inertial loads may allow 2 sec to bring the load to a stop which
may be attainable using the Axis Stop Command with a Deceleration of 2 seconds as an
alternative to Rapid Stop
e Note that use of the Advanced S-Curve in the Motion Parameter Blocks or K-Blocks will extend time to
decelerate so Rapid Stop may be required (bypasses use of S-Curve during the stop)

5.2 Notes on Tuning A700 VFD for Torque Mode control
This may have additional reference after meetings prior to Technical Summit:

In running 3 axes of VFD in a Unwind/Rewind application (1 Axis running in Speed/Position mode, the other two
in Torque mode) we had an issue with web material “bouncing” in an excessive way causing loss of tension
control and affecting roll quality

(See video: Mark Andy VLI Bounce Issue with Inertia Comp OFF_IMG_1037.MOV)
This application had a very high reflected inertia ratio (in the video about 123:1) which makes tuning very difficult.

After exhausting all avenues noted in the manual we attempted the approach recommended by our Senior Field
operatives: Tuning in Speed mode from the PU before running Torque mode following these steps:

e Obtain Large Inertial Load (preferably the maximum the system is designed for)
e Calculate the Maximum Speed and the Accel time needed for Example: 40" Max Dia Roll, Max Web
Speed 950 ft/min, Accel min = 3 seconds so:

[(950 ft/min)*(12"/ft)*(Rev/40™*Pi)]*(Gear Ratio)/1750rpm*60Hz = Freq for Top Speed
{[(950*12)/(40*Pi)]*(1.53)/1750}*60 = 4.76 Hz

Set A700 into PU mode, set Pr 20 = 4.76Hz (Frequency to attain top Web Speed)

Set A700 Pr 7/8 (Accel/Decel) to 3 sec (min Accel/Decel time)

Enable EZ Gain Tuning (Pr. 819 to “1” to enable EZ Gain tuning)

Set Pr 818 to a high value to begin (15 for our test)

Graph Motor Speed and Motor Torqgue on FR-Config Oscilloscope utility

Start and let roll reach full web surface speed, Stop and Start a few times

Continue to Stop and Start, Adjusting Pr 818 down until the Speed Curve approaches a smooth ramp
up with little or no overshoot and settles quickly

Turn Off EZ Gain when results are not improved by lowering pr 818

e Read all parameters and make note of new Pr. 880 setting, Pr.820, & Pr 821 settings

5-1
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e If further adjustment is needed manually, start with Pr 820 Speed P Gain until overshoot minimized

e Then adjust Pr 821 (Speed Integral Gain) until the speed graph settles quickly and with a minimal
bounce

o When satisfied, reset Pr 20 to 60 hz, and rest pr. 499 to get unit back in Net Mode, cycle power and run
machine to test Torque Mode operation

e SetPr.7 and Pr. 8to 0.1 sec after tuning is complete before going back to torque control

e If needed Torque Mode Gains (Pr. 824 — P Gain, and Pr. 825 | Gain, can be adjusted to refine the
torque control.

e Show video of Same Web Material at the same 950 fpm web speed, 3 sec accel, with NO torque
parameters tuned off of defaults:

Mark Andy VLI Post Tuning - LabelStock 3s Accel to 950 fpm_Bad Unwind Roll Quality IMG_1048.MOV
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Chapter 6

A700 Parameter/Function Restrictions on SSCNet llI

MITSUBISHI
W ELECTRIC

R72-125-SLSASG-001

Function Function|
Parameter Name Valdity Parameter Name Valdity
239 |Multi-speed setting (speed 15) » 262 [Subtracted frequency at deceleration start| =
240 |Soft-PWM operation selection o 263 |Subtraction starting frequency x
241  |Analog input display unit switchover * 264 |Power-failure deceleration time 11 b3
54p |Terminal 1 added compensation amount| 265 |Power-failure deceleration time 2 x
(lerm_lnal 2) B Power failure deceleration time
543 Terminal 1 added compensation amount » 266 switchover frequency =
] gerr?lnalfﬁl) G oo 5 267  (Terminal 4 input selection x
= RO? :;1glran operafion selechion 268  [Monitor decimal digits selection Q
245 ated siip . 570 Stop-on contact/load torque high-speed
246 |Slip compensation time constant b frequency control selection =
547 |Constant-power region slip . 271  [High-speed setting maximum current *
compensatpn selection 272  |Middle-speed setting minimum current x
250 |Stop selection * — .
_ _ 273 |Current averaging range b
251 |Output phase failure protection selection| O — - -
- . 274  |Current averaging filter time constant *
252 |Override bias X
: _ 575 Stop-on contact excitation current low- p
253  |Override gain s speed multiplying factor
255 |Life alarm status display o 276  |PWM carrier frequency at stop-on contact|
256 |Inrush current limit circuit life display o 278 |Brake opening frequency «
257  |Control circutt capacitor life display o] 570 |Brake opening current -
258 Mam c?rcuwt capac!tor I!fe dlsplay. © 280 |Brake opening current detection time x
259  |Main circuit capacitor life measuring o} 281 Brak o Cstart
260 |[PWM frequency automatic switchover o rake opera fon ime at sta *
261 |Power failure stop selection X 282 |Brake operation frequency .
RESTRICTIONS ON THE FUNCTIONS \%
Function Function
Parameter| Name Valdity Parameter| Name Validity
283 |Brake operation time at stop ® 307  |Setting for zero analog output[AY] o]
284 |Deceleration detection function selection| = Setting for maximum analog
- - 308 O
285 Overspeed detection frequency (Excessive “ output[AY]
“  |speed deviation detection frequency) 309 Analog output signal voltage/current o
286 |Droop gain [} ~ |switchover[&Y]
287 |Droop filter time constant o 310 Analog meter voltage output o
288 |Droop function activation selection o selection[AY][AN]
291 |Pulse train /O selection Q-7 311 Setting for zero analog meter voltage o
292 |Automatic acceleration/deceleration e output[AY]
203 Acceleration/deceleration time individual » 312 Setting for maximum analog meter o
- calculation selection voltage output[AY]
294 |UV avoidance voltage gain x 313*2 |DOO0 output selection[AY] =
290 ic;tta;llw_tci)ggdirectian detection selection at v 31422 |DO1 output selection[AY] o]
- : 315*2 |DO2 output selection[AY] 0
300 [BCD input bias[AX] * -
- - 316*2 |DO3 output selection[AY] o
301 |BCD input gain[&X] * .
: - 3172 |DO4 output selection[AY] o
302 |BIN input bias[AX] * :
: 318+2 |DO5 output selection[AY] ©
303 |BIN input gain[AX] # :
. - 319+2 |DO6 output selection[AY] o)
304 Digital input and analog input y -
compensation enable/disable selection [AX] 32072 |RA1 output selection [AR] [AC] ©
305 |Read timing operation selection[AX] x 32172 |RA2 output selection [AF] [AC] ©
306 2 |Analog output signal selection[AY][AK] o 3222 |RAS3 output selection (] °©
323 |AMO OV adjustment[AT][AN] o
6-1




Parameter| Name H'v:::;n Parameter Name mﬂ
324 |AM1 OmA adjustment[AY] o 353 |Creep switchover position [AP] X
325+*6 |Terminal 40 input selection[AN] x 354 |Position loop switchover position[AF][AL]| *
329 |Digital input unit selection[AX] X 355  |DC injection brake start position B
331 |RS-485 communication station 4 356 |Internal stop position command[AP] [AL] *
332 |RS-485 communication speed ® 397  |Orientation in-position zone [AP] *
333 |RS-485 communication stop bit length x 358 |Servo torque selection[AF] [AL] b3
334 Ejﬁzﬁgnconlmunicauon parity check % 359 |Encoder rotation direction[AP] o
335 |RS-485 communication retry count 4 360 |16 bit data selection ~
336 |RS-485 communication check time interval| 361 |Position shift (&F] -
337 |RS-485 communication waiting time setting| = 362 Qr\entation pn_)sition loop gain[AP] -
338 Eommuni_catic_:n operati;)n commar;d source| = 363 ;:g‘l signal output delay x
339 ommunication speed command source| x -
340 |Communication startup mode selection * zz: E):;?:::;OS:)I:;:?KG z
341 |RS-485 c_om_m unication CR.r'I__F se\ecti_on X 366 |Recheck fime 1Ll ”
342  |Communication EEPROM write selection| O *8
343  |Communication error count 367 |Speed feedback rangelAP(AL] o
349 |Communication reset selection * 368 |Feedback gain[AP] -
Stop position command 369  [Number of encoder pulses Q
350 selection X 374 |Overspeed detection level @]
7 fmraa | ©
352  |Creep speed[AP]
RESTRICTIONS ON THE FUNCTIONS \?
Parameter| Name F"v:‘.':::;’n Parameter| Name F‘E::yn
379 |SSCNET I rotation direction selection o 419 Positiqn command source y
380 |Acceleration S-pattern 1 % selection[AP]
381 |Deceleration S-pattern 1 b 420 El?:;r:;l;tjcaling factor x
382 |Acceleration S-patter 2 * Command pulse scaling factor
383 |Deceleration S-pattern 2 'Y 421 denominator[AF] x
384 (Input pulse division scaling factor X 422 |Position loop gainAE] (AL] 0
385 |Frequency for 0 input pulse e 423 |Position feed forward gain[AF] o
386 |Freguency for maximum input pulse X Position command acceleration/
393 |Orientation selection[#P] b 424 deceleration time constant[AF] *
396  |Orientation speed gain (P term)[AP][AL] % 495 Position feed forward command o
397  |Orientation speed integral time [AP][AL] % filter [AP]
398 |Orientation speed gain (D term)[#e] % 426 |In-position width[AP] ©
399 |Orientation deceleration ratio [AP] x 427 |Excessive level error[AF] ©
406  |High resolution analog input selection[AZ]| 428 |Command pulse selection =
407  |Motor temperature detection filter[AZ] o] 429 |Clear signal selection[AF] = ﬂ
408 |Motor thermistor selection [&Z] o) 430  |Pulse monitor selection o
413 |Encoder pulse division ratioAL] o) 432 |Pulse train torque command bias[AL] b
414 +3 |PLC function operation selection x 433 |Pulse train torque command gain[AL] x
415 +3 |Inverter operation lock mode setting >< 447  |Digital torque command bias [AX] b
416 *3 |Pre-scale function selection x 448  |Digital torque command gain [AX] x
417 *3 |Pre-scale setting value % 449 |SSCNET LI input filter setting o]
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Function Function
Parameter Name Valcity Parameter Name Validity
450 |[Second applied motor x 468 Second position feed amount upper 4 B
451  [Second motor control method selection | = dig.its
453 |Second motor capacity - 460 Thlrd position feed amount lower 4 "
454 |Number of second motor poles % ?'r?";' - ; 1
—— ird position feed amount upper
455 |Second motor excitation current
e ‘ - 470 igits 1 )
456 ated second motor voltage * j Fourth position feed amount lower 4
457 |Rated second motor frequency % 471 digits [AF] X
458  |Second motor constant (R1) x 472 Fourth position feed amount upper 4
459 [Second motor constant (R2) P digits [AP] )
460 |[Second motor constant (L1) X Fifth position feed amount lower 4
473 o "
461 |Second motor constant (L2) X digits [AP]
462 [Second motor constant (X) * 474 F_'ft_h position feed amount upper 4 v
463 |Second motor auto tuning setting/status | x digits (AP
464 Digital position control sudden stop B 475 S_'x_lh position feed amount lower 4 »
deceleration time [&F] dl_glts
- - Sixth position feed amount upper 4
465 First position feed amount lower 4 y 476 diait x
7 |digits P1(A0] ars -
- . Seventh position feed amount lower 4
466 First position feed amount upper 4 B 477 o »
digits (AP (2] g'g“f’ s .
467 Second position feed amount lower 4 y 478 d_e\_feltlon eed amount upper w
digits[AP] |_g|ts —
479 Eighth position feed amount lower 4 "
T |digits [BP]
RESTRICTIONS ON THE FUNCTIONS \\$
Function Function
Parameter Name Valdity Parameter Name Validity
480 Eighth position feed amount upper 4 y 490 Fourteenth position feed amount upper "
digits [AF][AL] 4 digits[AP] [AL]
451 Ninth pasition feed amount lower 4 » 493 Fifteenth position feed amount lower 4 "
digits [AP][AL] digits [2P]
482 Ninth position feed amount upper 4 y 404 Fifteenth position feed amount upper 4 "
digits [AP][AC] digits[AF]
483 Tenth position feed amount lower 4 y 495 |Remote output selection O
digits [AP][AL] 496 |Remote output data 1 O
Tenth position feed amount upper 4 497 |Remote output data 2 o]
484 - "
digits [AF] [AL] 498 *3 |PLC function flash memory clear X
485 Eleventh position feed amount lower 4 y 499 |SSCNET Il operation selection o)
digits (AF1(AL] 500 |Communication error execution waiting time| <
486 Eleventh position feed amount upper 4 « 501 Communication error occurrence count
digits [2F] [AL] - display s
487 TW‘?'““ position feed amount lower 4 “ 502  |Stop mode selection at communication error|
digits (AP 7 503 |Maintenance timer o)
488 nglﬂh position feed amount upper 4 % 504 |Maintenance timer alarm output set time| O
dlg.IlS _ 505 |Speed setting reference o
489 Thlrteenth position feed amount lower 4 B 506 -3 |Paramater 1 for user "
digits [2F]
- — 507 *3 |Parameter 2 for user b
490 Thirteenth position feed amount upper 4 " =
Y digits (AP [AL] 508 *3 |Parameter 3 for user *
o Fourteenth position feed amount lower 4 2093 |Parameter 4 for user x
491 digits AF1 [&0] ® 510+3 |Parameter 5 for user X
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Function Function
Parameter Name Valcity Parameter, Name Valdity
511 =3 |Parameter 6 for user x 557 Current average value monitor signal o
512 *3 |Parameter 7 for user *® o output reference current
5133 |Parametar & for user ” 222 Energltzatlc;n time carrylng-ov?r times g
5 erating time carrying-over times
514 *3 |Parameter 9 for user * P el ying -
569 |Second motor speed control gain e
515+3 |Parameter 10 for user x - - -

576 (Soatem T saror orat 570 |Multiple rating setting o]
;fpattern t!me at asta c‘> ?cce ?m fon * 571 |Holding time at a start e
S-pattern time at a completion o

517 acEeleration p X 573*3 |[4mA input check §eleclion , x

518 [S-pattern time at a start of deceleration | x 574 |Second mator online aufo tuning X

519 S pattern time at a completion of 575 |Output interruption detection time X
deceleration 8 576  |Output interruption detection level x

539 |Modbus-RTU communication checktime| 577 |Output interruption cancel level x
interval - n

— 592 *4 |Traverse function selection ®

547  |USB communication station number - .

— S— 593 *4 |Maximum amplitude amount e

548 |USB communication check time interval -

- 504 + Amplitude compensation amount during

549 |Protocol selection 5944 |40 coleration %

550 NET mode operation command source v 505 14 Amplitudg compensation amount during »
selection acceleration

551 | P'Umode operation command source % 596 *4 |Amplitude acceleration time P
selection - 597 *4 |Amplitude deceleration time 4

555  |Current average time Q

- 598 5 |Undervoltage level o]
556 |Data output mask time o ——
611 |Acceleration time at a restart *
665 |Regeneration avoidance frequency gain | x
RESTRICTIONS ON THE FUNCTIONS \‘T
Function Function
Parameter| Name aldity Parameter, Name Validity

684 [Tuning data increments switchover o] 821 |Speed control integral time: 1 o]

800 |Control method selection X 822 [Speed setting filter 1 s}

802  |Pre-excitation selection o} 823  |Speed detection filter 1 ®

803 Constant power range torque o 824 |Torque control P gain 1 (o]
characteristic selection 825 (Torque control integral time 1 o

804 |[Torque command source selection X 826 |Torgue setting filter 1 x

805 |Torque command value (RAM) X 827 |Torque detection filter 1 0

806 |Torgue command value (RAM EEPROM)| = 828 |Model speed control gain o]

807 |Speed limit selection X Number of machine end encoder

829 *

808 |Forward rotation speed limit x pulses[AL]

809 |Reverse rotation speed limit % 830 |Speed control P gam 2_ o

810 (Torque limit input method selection b 831 |Speed con_tro\ integral ime 2 ©

811 |Set resolution switchover ] 832 |Speed settlng ﬂlt§r2 *

812 [Torgue limit level (regeneration) X 833 |Speed detection flltgr 2[AP][AL] *

813 |Torgue limit level (3rd quadrant) X :ig ?rque contro: !Dtgaln Izt' 5 8

orque control integral time

814  |Torque limit level (4th quadrant) x g - - 9

— 836 (Torque setting filter2 b

815 [Torque limit level 2 x -

— - - 837 |Torque detection filter 2 x

816 |Torque limit level during acceleration b - - -

- — - 838 |DA1 terminal function selection[AZ] o
817 |Torgue limit level during deceleration X 839 - o
818 |Easy gain tuning response level setting o] 9 DAl OUtP“t fllter
819 |Easy gain tuning selection ) 840 |Torque bias selection [AP] *
820 |[Speed control P gain 1 [e) 841 |Torque bias 1[AP][AL] X
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Function Function
Parameter| Name Valdty Parameter Name Valcity
842 |Torque bias 2[AP][AL] * 866 [Torgue monitoring reference o]
843 |[Torque bias 3EFIAL] x 867  |AM output filter o]
844 [Torque bias filter(AP] (AL - 868 |Terminal 1 function assignment %
845  |Torque bias operation time[AF] x 809 TJUHEI"ILOIIID;H.:IMBF o g
Torque bias balance compensation 872 |Input phase failure protection selection
840 * 873 |Speed limit[AF][AL] x
847 Fall-time torque bias terminal 1 bias 874 |OLT level setting o
” 875 |Fault definition X
Fall-time torque bias terminal 1 gain 877 Speed feed forward control/model o
848 ) = adaptive speed control selecti
(AP p peed control selection
849 |Analog input off set adjustment ® 878 |Speed feed forward filter _ °
850 |Control operation selection x zgg fpegd fesd fort\.f\rard torque limit g
— oad inertia ratio
893 Spe_ed .dewat!on time [4P1 ° 881 |Speed feed forward gain [e]
854 |Excitation ratio o] - - -
. 882 Regeneration avoidance operation ><
857 |DA1-0V adjustment[AZ] o selection
858 |Terminal 4 function assignment ® 883 |Regeneration avoidance operation level | x
859 |Torque current o g4 Regeneration avoidance at deceleration y
860 [Second motor torque current ® detection sensitivity
862 |Notch filter ime constant [e) 885 Regeneration avoidance compensation “
863 |Notch filter depth ) frequency limit value
864 [Torque detection e) 886 |Regeneration avoidance voltage gain X
865 |Low speed detection o) 888 |Free parameter 1 ©
RESTRICTIONS ON THE FUNCTIONS \?
Function Function
Parameter Name Valdty Parameter Name Valcity
889 |Free parameter 2 © C8(930)|cyrrent output bias signal o
891  |Cumulative power monitor digit shifted times| O 4
892 |Load factor o] CEJ{E:SUJ Current output bias current X
Energy saving monitor reference (motor ’
893 capacity) © 1 %93 h Current output gain signal X
Control selection during commercial 1 r
894 power-supply operatior? o c ”*(53 Dlcurrent output gain current P
895 |Power saving rate reference value ] C12(917)|Terminal 1 bias frequency (speed) %
896 |Power unit cost o C13(917)[Terminal 1 bias frequency (speed) X
897 |Power sav?ng monltor_average_ time © C14(918)|Terminal 1 gain frequency (speed) X
898 |Power jsavnjg r:umulatw? monitor clear o] C15(918)[Terminal 1 gain (speed) =
899 |Operation time rate (estimated value) o] - - -
- ——— C16(919) Termlna_H bias command (torque/ “
C0(200) |FM terminal cal!brat!on 10 o] magnetic flux)
C1(901) |AM terminal callbratlon_ i o C17(919)[Terminal 1 bias (torque/magnetic flux) x
C2(902) |Terminal 2 frequency setting bias frequency| C18(920) Terminal 1 gain command (torque/ ;
C3(902)|Terminal 2 frequency setling bias X - magnetic flux)
125(903)[Terminal 2 frequency setting gain frequency| C19(920)[Terminal 1 gain (torque/magnetic flux) * n
C4(903) [Terminal 2 frequency setting gain X £29(925) Motor temperature detection calibration o
C5(904) [Terminal 4 frequency setting bias frequency| (analog input)[AZ]
CB(904) [Terminal 4 frequency setting bias < C30(926)(Terminal 6 bias frequency (speed)[AZ] ®
126(905)|Terminal 4 frequency setting gain frequency| = C31(926)Terminal 6 bias (speed)[AZ] *
C7(905)|Terminal 4 frequency setting gain X C32(927)(Terminal 6 gain frequency (speed)[AZ] *
C33(927)|Terminal 6 gain (speed)[AZ] x
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Function] *1 Read and write from communication with PU

Parameter Name Validity connector only is enabled.
" - "2 Some functions of the I/O signals set using these
C34(928 al 6 hia i .
¢ JTerm!mI 6 b!'|s command (torque)[AZ] * parameters are invalid. Refer to page 69.
C35(928)| Terminal 6 bias (torque)[AZ] % "3 Sefting can be made only for the EC and NA
C36(929)(Terminal & gain command (torque)[AZ] % versions.
C37(929)|Terminal 6 gain (torque)[AZ] % 4 \?g:;r;ascan be made only for the EC and CH

Terminal 4 bias command (torque/
magnetic flux)

C39(932)|Terminal 4 bias (torque/magnetic flux)

C38(932)

e

*5  Setting can be made only for the CH versions.

*6  Setting can be made only for the NA versions.

*7T  Note that pulse train input is invalid.

C40(933) Terminal 4 gain command (torque/ *8  Note that only RS-485 communication from PU port

magnetic flux) is valid.

C41(933)(Terminal 4 gain (torque/magnetic flux) *Q  Setting increments is always the same. (Note that a
989 |Parameter copy alarm release value can be displayed.)
900 |PU buzzer control *10 When EC or CH version is used, this parameter is

91 |PU contrast adjustment CA terminal function selection”.

ks

H

©
0| 0| 0] =

6.1 A700 Inverter I/O Terminal Function List
RESTRICTIONS ON THE FUNCTIONS Y

6.3 Inverter /O Terminal Function List

The following shows O : validity, = : invalidity of 1/O terminal function during SSCNET III communication
operation.

The following symbols are I/O terminal that functions when used with an option.

[AY] ......FR-ATAY, (&]........... FR-ATAR

6.3.1 Input terminal function

[=-) =
Tg: _§,§ Function Name ~§§ g §§ Function Name gf
2 B2 5= wnZ ==
Prs0=0 Low-speed operation B} _Selection of automatic restart a_ﬁer B
(initial value) |command 6 les instantaneous power fallurg flying start
0| RL [pr50=1,21 |Remote setting (setting clear) Commercial power supply-inverter «
- switchover function
\Pr. 270 = 11, 3 *2 |Stop-on-contact selection 0 = 7 TOH [Extemal thermal relay nput 3 6]
P50 =0 Middle-speed operation x 15 speed selection (combination with three
1 | RM [(initial value)  |command 8 [REX speeds RL, RM, RH) x
\Pr. 50=11,2=1 |Remote sefting (deceleration)| = o | X0 [Third function selection =
2 | ot it vy commang | | [10]xco [ cperaon ot sgaf (FRHC. BT,
\Pr. 59=11,2*1 |Remote sefting (acceleration)| = 1 lxn FR:HC or MT-HC connection, instantaneous ° ﬂ
N Second function selection x power failure detection
\Pr. 270 = 1, 3 *2|Stop-on-contact selection 1| = 12 | X12|PU operation external interlock X
4 | AU |Terminal 4 input selection X 13| X13 |External DC injection brake operation start *7| =
5 |JOG|Jog operation selection % 14 | X14 |PID control valid terminal b
15| BRI |Brake opening completion signal b
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[— = — =
g E,g Function Name §§ § %E Function Name 'EE
3o 2= |8|le2 2=
16 | X16 |PU-external operation switchover * &1lsTR Rew_erse rotation comrr_land Ass
) Load pattern selection forwardireverse (assigned to STR terminal (Pr. 179) only)
171 X7 ation boost * 62 |RES|Inverter reset [s]
18lx18 :a‘:'theivg;tlchgﬁ; (V/F control is exercised " g3leTC t’;{gi:;?fhfgiiﬁgdfi,:]grl:lty()ﬂSSIQﬂed to AU o
19X 19 |Load torque high-speed frequency x 64 | X64 |PID forward/reverse action switchover *
20|x20 st_ha[_)ed acce_Ieration;‘deceleration C B 65| X685 |PU-NET operation switchover b3
switching terminal 66 | X66 |[External-NET operation switchover %
22| X22|Orientation command *4 X 67 |X67 [Command source switchover x
23| LX |Pre-excitation/servo on *s * 68| NP [Conditional position pulse train sign X
Output stop © 69 |CLR|Conditional position droop pulse clear *
24|MRS Commercial power supply-inverter P 70[{X70|DC feeding operation permission [e]
switchover function -
25|STOP|Start self-holding selection b T1|X71]DC feegmg cancel °
74 | X74 |Magnetic flux decay output shutoff signal w
26| MC |Control mode changing x 76 X76 [Froximity dog 6]
27| TL |Tarque limit selection x %08 — [No function 6)
28| X28 |Start-time tuning start external input x
37| X37 Traverse function selection *6 *
44| X44 |P/PI control switchover x
50| SQ [Sequence start *7 P
Forward rotation command
60|STF (assigned to STF terminal (P 178) only) Avs

RESTRICTIONS ON THE FUNCTIONS \?

"1 When Pr 59 Remote function selection = "1 or 2", the functions of the RL, RM and RH signals change as listed
above.

"2 When Pi: 270 Stop-on contact/load torque high-speed frequency control selection = "1 or 3", the functions of the RL and
RM signals change as listed above

*3  The OH signal tums an when the relay contact "opens”

"4  The FR-ATAX (16-bit digital input) i1s needed to externally input a stop position under orientation control

*5  Servo ON is made valid during position control under vector control operation

"6 Setting can be made only for the EC and CH versions

*7  Setling can be made only for the EC and NA versions

*8  Although run command is invalid as a start signal since it depends on SSCNET IIT communication, terminal
function as upper/lower stroke limit 1s valid

7 RESTRICTIONS ON THE FUNCTIONS

6.3.2 Output terminal function

i = Setting . =
Posi|si:e“;l:gaﬁve EE Function Name %% Positive | Negative ilagrl:]ael Function Name ‘E%‘
Logic | Legic SEE u==j = Logic | Logic Z =
0 T00 | RUN [Inverter running -1 [e] 19 — | MC3 |Electronic bypass MC3 X
1 101 SU |Up to frequency =2, 3 X 20 120 | BOF |Brake opening request ®
2 102 IPE |nslg|ntla|]eous power o 25 125 FAN |Fan fﬂ.U“ output [e]
failure/undervoltage 26 126 | FIN |Heatsink overheat pre-alarm| O
3 103 | OL |Overload alarm o 27 127 | ORA [Orientation in-position x
4 104 FU |Output frequency detection=3] O 28 128 | ORM |Orientation error -
5 | 05 | Fuz [SECond outputfrequency | o 30 | 130 | V30 |Forward roation output o)
3 131 Y31 |Reverse rotation output o
6 106 | FU3 ggt'redc{?é'.tﬁ'jt frequency o 32 132 | Y32 |Regenerative statuspoutput [e]
7 T07 | RBP |[Regeneralive brake prealarm| © 33 133 | RY2 |Operation ready 2 o
Electronic thermal rela 34 134 LS |Low speed output o
8 1081 THP lgynction prealarm ’ © 35 T35 | TU [Torque defection ¢}
10 110 PU |PU operation mode X 36 136 | Y36 [In-position *4 (¢}
11 11 RY [Inverter operation ready (] 39 139 Y39 |Start time tuning completion| x
12 112 Y12 [Output current detection [e] EX] T4 FB [Speed detection [e)
13 113 | Y13 |Zero current detection o 42 142 | FB2 [Second speed detection €
14 114 | FDN |PID lower limit X 43 143 | FB3 |Third speed detection o
15 115 | FUP |PID upper limit X 44 144 |[RUNZ2|Inverter running *1 [e]
ard/ Inverter running and start
17 | — |MC1 Plectronic bypass MC1 . 46 | 146 | vae Eéjcru]r?eﬂ%geclﬁrgclJl\cC\)rgraftailure X
18 — | MC2 |Electronic bypass MC2 X (retained until release)
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Setting S = Setting . s
Signal s Signal =r
Positive [Negative NI::'n: Function Name == Positive [ Negative ';g:; Function Name B3
Logic | Legic u=:§ Logic | Logic “=_'§
47 147 PID |During PID control activated| = 99 199 | ALM [Alarm output [*]
64 164 | YB4 |During retry x 9999 — [No function o
70 170 |SLEEP|PID output interruption X *1 RUN and RUNZ turn on when speed command from
Bosition control preparation SSCNET II is not "0" at turning on the servo during
84 184 | RDY |y prep o speed confrol and torque control.
3 T85 | Va5 |OC feeding o ggg?gig% tcr(;?wt?g\m on turns the terminals on during
Control circuit capacitor life *2 Note that when the frequency setting is varied using
86 186 Y86 @]
Main circuit capacitor life an analog signal or @ of the operation panel
a7 187 | Y87 o]
- , the output of the up to frequency
(FR-DUQT), the output of the SU (up to fi )
38 188 | Y88 |Cooling fan life [A¥] [AR] o] signal may alternate on and off depending on that
T A varying speed and the timing of the varying speed
a9 189 | Y89 urrentllmlt cireuit lite o} due to acceleration/deceleration time setting. (The
— output will not alternate on and off when the
90 190 | Y90 [Life alarm €] acceleration/deceleration time setting is "0s".)
91 191 Ya1 Alarm output 3 (power-off o "3 Up to frequency SU, frequency detection FU, FU2,
signal) FU3 under encoder feed back control or vector
Eneray saving average control signals are as below.
92 192 Y92 Va|uegﬂpdateg “mmgg o SU, FU: Output when the actual speed (frequency)
by the encoder feedback signal exceeds detected
C t |
93 193 | Y93 mi’,'{ﬁg'r 2{,‘?@?9 vale o specification frequency
" FU2, FU3: Qutput when the inverter output
94 194 |ALM2/Alarm 0utput2_ 5 - ° frequency exceeds detected specification frequency.
95 195 | Y95 |Maintenance timer signal © *4  The signal is on even when the servo is off during
96 196 [ REM [Remote output [¢] SSCNET III communication operation.
a7 197 ER [Minor fault output 2 [e] "5 When a power supply reset is performed, the alarm
08 108 [F [Minor fault output o] output 2 signal (ALM2) tums off as soon as the
power supply switches off.

7 PRECAUTIONS

During SSCNET III communication, the inverter parameter can not be changed from the servo system
controller. Note that, even if the mode has changed to SSCNET III operation mode, setting “2" in Pr.77
Parameter write selection allows parameter setting change from the PU (FR-DUO7/FR-PUQ7/FR-PUQ4).
In such case, Pr.CL Parameter clear and ALLC All parameter clear can not be made.

The usable encoder pulses are 1000 to 4096 pulses.

Start and stop commands are given from SSCNET III side and STF signal and STR signal are made
invalid. Instead, upper stroke limit signal can be assigned to STF terminal and lower stroke limit signal to
STR terminal. (Refer to page 69 for input terminal function validity/invalidity.)

Before starting operation, always give the servo ON signal from the host controller to put the moter in the
servo lock status, and then start operation.

Running speed depends on the command from the servo system controller.

(The rotation direction depends on the setting of Pr. 379 SSCNET III rotation direction selection.)

When "0, 10" (droop control is disabled during acceleration/deceleration) is set in Pr:288 Droop function
activation selection, droop control can not be performed. Set "1, 11" or "2".

(For details, refer to the inverter manual.)

E.OC3 and E.QV3 are displayed when the inverter stops due to "overcurrent shut-off" or "regenerative
overvoltage shut-off” during SSCNET III operation. (For details, refer to the inverter manual.)
Restrictions of I/O signal (Refer te page 69) are the same even when used with other options (FR-ATAX,
FR-ATAY, FR-ATAR, etc).

Offline auto tuning cannot be performed from the servo system controller. Perform it using the PU or the
setup software (FR Configurator FR-SW3-SETUP-WE) before starting communication.

Before shutting off the communication temporarily by resetting the inverter power, disconnecting the
SSCNET 1I cable, or other methods, it is necessary to perform the disconnection/reconnection function
for the servo system controller. Refer to "Q173DCPU/Q172DCPU motion controller programming manual
(common mode version)" for details.

When the MRS signal is on, create a motion SFC program that turns on the servo off command of the
target shaft. Before resetting the MRS signal (ON to OFF) or turning off the servo off command, make sure
that the motor speed is 20r/min or less.

-

-

-

-

74
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