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MP &L|Ct.

CP3 A|2|=+& Servotronix AtQ| Delta Tau PMAC2 Style  M& A
A= LCt.

& XtZ+& Cruiser 2| PWM Output Option 2 7| &2 2 At L]

StEHIo 27

A. ENCODER ¢H
< M
- Analog Encoder Input Port «“m oy
B. Direct PWM =&

- Digital PWM Output Port ]

C. Hall Sensor &

- Digital Encoder Input Port \(om(;

A. Pewin32Pro>Menu ->configure

.

->Encoder Conversion Table & AlgHistL|C}.

B. Entry &9 HEZ xHsl OrX|2 Encoder Conversion Table 2 O|sgtL|Ct.

" Turbo Encoder Conversion Table :PMAC:0 V1.947 11/01/2010 UMAC TURBO: Ethemne... [ = |[ = |[s3s] "% Turbo Encoder Conversion Table PMAC0 V1947 11/01/2010 UMAC TURBO: Etheme... [-o- |- |[a]
Select a table ert

Select a table ety to vien/edit vien/edit
* Endof Table Downiead Enty 0 End of Table Digwrload Entry
Entny: 1 Entry: 13

First Entry of Table B Eirst Enty of Table
Dore Done

Eniy  v-$3501 Processed Data X 43501 Enty  v:43515 Frocessed Dala :43515
Address: Address: Address: ess:
View Al Ertiies of Table ‘ iew Al Entiies of Table ‘
[Viewing) Wiewing)
Conversion Type: 17T eatension of incremental encoder | Conversion Type: [Reserved for future use (End of Table) |
Source Address: [§78200 Encoder 3 ~ Source Address: | -
Conversion Shifing of Paralel Data
£ Nomal shit (5 bis tathe righi]
& HNaShiing
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C. H|0{ = Encoder Conversion Table 2| Conversion Type 1} A/D Converter Address ZAHA
= Download Entry H{E1} View All Entries HHES X2 FEL|CT
P Turbo Encoder Conversion Table PMAC0 V1.947 11/01/2010 UMAC TURBO: Etheme..El@‘ "gmmo Encoder Conversion Table :PMAC:0 V1.947 11/01/2010 UMAC TURBO: Etherne... - |[- &1 ] [a53a]
S::: i‘;b‘ﬂi‘m e End of Table Download Entry SEE::_T:HE Ezw R End of Table Download Entiy
First Entry of Table First Entry of Table
Done Dore.
iggyyﬁs Y-$3515 zyﬂ:zzed Dala x-$3517 E;Qﬁm Y:$3515 F‘mtzzied Dsta %:43517
Wiew All Entries of Table 1 View &l Entrigs of Table 1
(Editing] [Editing]
Conversion Type: z Conversion Type: |High Resolution Interpolator [Acc51E] |
Souoe Addiess = — S Source Address: [§FA200 Servo IC 2 Chamnel 1 |
A/D Converter Address: Eii‘f]r_;?izm " J A/D Corverter Address: [g7g800(
ADBe [0 Tz C
Conversion Type : High Resolution Interpolator(Acc51E)
Source Address :
Channell | Channel2 | Channel3 | Channel4 | Channel5 | Channel6 | Channel7 | Channel8
$78800 $78802 $78804 $78806 $78808 $7880A $7880C $7880E

D. “View All Entries of Table"S +2H

Edit &of =Xy

A=l Encoder Conversion Table O]

LtEFHEFL|Ct Download &+ Conversion Table ©| Bias term FAZfS Ixx03(Position Loop

Feedback Address)2t Ixx04(Velocity Loop Feedback Address)0j|

A& Editor Pro PMAC:0 V1947 11/01/2010 UMAC TURBO: Ethemet Port
DeHE#H &‘%E@" o | P L]

0dat|

| E dat dat

[ )

Encoder Table Defi
Executed - Mon

Address

pos of locat
1 pos of location
el pas of lecat
1lel pas of lecatien
pos of lacation

Incerpolacor (Acces,

1 EciTurboTemp? dat

- HOI20 xx03 2731t xx04 2%

Position Window Off EA|%|O{OF tL|

- HM™MOZ2 Encoder 7F YEHE|K| &4

SE=2
PSS
L

YBLIC

DE 1HO|AM $3517 HE ALRS AR
1103 = $3517

1104 = $3517

2|QF Z0| Terminal O LESIA|H ElL|CH

928l DEZ 202 XIS [ Encoder 740
Ct.
S Z2 NS sels) FA7| HREIUCEH
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TURBO SETUP & 0|&%t DIRECT PWM AMP 4&7d

-

Step 1. Turbo Setup Pro &3
A. HIEESIHO|A Turbo Setup Pro & A
M50l A turbo/UMAC Setup Pro & &

4

Turbo
Setup Program

B. Information &O|A YesE 223t § UMAC 1} EAIE A|&FSHL|CL

¥

s The Turbo Setup Pro program works with QMAC, UMAC, Turbo PMACZ, Turbo Lltslte and UMAC MACRO. Do you wish to

\l) continue?

Mo
PMAC Devices B
g - [5E ugﬂan play

FAC 02 - SER4 - COM4, Baudrate:35400, Parity:MNone

PMAC 03 - NA msert, |

PMAC 05 - NA

- R
PMAC 05 - NA [ Bemsw |
PRAC 07 - N& T
est |

Properties, ., Cancel |

Cruiser_Direct PWM AMP Setup



C. S0 Xz O|ROX[H ot2fet 22 HO0| Z=HELICt Start B
2 fLict.

2
fjo
=

20
o

% Turbo-PMAC Setup Program
| Configuration Setup Features(Dewl)  1o0/s(0ey1s SEP featurestDevl)  Help

|PMAC DEVICE 1 Ellvemina] 8 Fostion | Zwatch | @ motor | 4 Macro

= Setup PMAC Device I} (ol

i Turbo PMAC2-PC Ultralite
fote: *K will kill all motors in any screen|

Turbo PMACVME

q;.u.é,mu

Press F6to turn on or tum off Yerbose Mode

Step 2. PMAC Type 1} Accessory MEH

A. PMAC Type &7
- PMAC Type : UMAC[NON-Macro]

- Accessory : Yes

= |
About Your PMAC and Accessori i

"Please Select Your Pmac-Turbo Type:

= PHAL Ultralite " Turbo Pmac 2 f+ UMAC [Mon-Macro)
~ Turbo Pmac 1 " Turbo/UMAC MACROD  OQMAC

Do you have any Accesory 24 or 51 in your system 7

Cruiser_Direct PWM AMP Setup
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B. ACC-24 47H

- Accessary 24 M2 7|22 AMSEL|CL

-
About Your Accessary 24

Your First 5et of Boards shows: |2 Servo ICs (8 channels)

Your Second Set of Boards shows: |Nol Selected

Your Third Set of Boards shows: |Nol Selected

| Your Fourth Set of Boards shows: |Nol Selected

recomend not changing this selection.

loze Back

En

Izl

Based on your system. the selection has been made automaticaly. We

Step 3. PWM, Phase, Servo Frequency A7

- Of2f = Servotronix Ate| CP3 A|2|=2| AMP PWM Frequency Spec & L|C}.

Amp Model CP303(3A) CP306(6A) CP310(10A) CP320(20A)
PWM Frequency(MAX) 15.5kHz 8 kHz 8 kHz 8 kHz
PWM Frequency(#%}) 7.5 kHz 7.5 kHz 7.5 kHz 7.5 kHz

A. Frequency Setup EO|Al “User Defined"E M 3ot

Fo42 YgLic

= ">>' BES 20| PWM

Main PWM, phase, and servo frequency selup‘__
Step 1: Choose Yow Dominant PwWM Frequency

Ca 1] ed:
4.5173 Khz (defaull] - "

Click on >> to set
vour frequency

Step 2:

Select your dominant phase frequency 9.0346 Khz _:J
Step 3:

Select your dominant servo frequency |2.2588 Khz j

Mow PMAC has PWM Freq: 4.5173 Khz Phase Freq: 9.0346 Khz Servo Freq: 2.2587
Khz.

Back

| =]

I ﬂ Close
"

PWM frequency setting

Enter your PWH frequency

V 0K x Cancel

Cruiser_Direct PWM AMP Setup
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B. A% Servo Frequency £ MEHSE & Next & S+EL|Ct
-
Main PWM, phase, and servo frequency setup
Step 1: Choose Your Dominant P%M Frequency
[+ User Defined: 749934 Kh
[45173 Khz (default)  ~] =
Click on >> to set
vour frequency —
Step 2:
Select your dominant phase frequency 14.9988 Khz j
l
Step 3:
Select your dominant zervo frequency 2.1427 Khz ﬂ
Mow PMAC haz PWHM Freq: 45173 Khz Phaze Freq: 9.0346 Khz Servo Freq: 2.2587
Khz.
j'IL Cloze Back |
M o o] =) S ES L=
C. 230 IA EOUA=X| &2l = OK HES FELIH

" . TE—
Commands to Send

[~ Edit Command

Skip " 0K x Cancel

- I7m00 : Servo IC m MaxPhase/PWM
Frequency Control

I7m01 Servo IC m Phase Clock

Frequency Control

I7m02 Servo IC m Servo Clock

Frequency Control

- I10 : Servo Interrupt Time

Cruiser_Direct PWM AMP Setup
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D. 2Zf Channel OfA AF2E PWM FhOb=

PWM Frequency Setup for Accessary 24s

Pleaze zpecify the PWHM frequency for the following boards:

[Ehannel 14] [ERannel 58]

Select your desired PwWM Frequency for 1st Acc24: 7.4994 Khz j |1.l]?1? Khzj
i 1.0717 Khz

1.5003 Khz
2.5004 Khz
7.4994 Khz |
22 4866 Khz

| Close Back | |

- Cruiser FX(4AXIS) RES At23}4l &

. MHS FO4E golsh & OK

-

Commands to Send I-EE'-J

17200=3911 -
17300=3931

[ Edit Command

Skip & OK X Cancel

Cruiser_Direct PWM AMP Setup
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Step 4. 2¥E REQ Hzo} FRE MY
A REBzet FFE MHS 2 Continue HES F&LICH

E

2 Setup PMAC Device

= =

[Motor 1 | pC Ultralite

Motor Type Selection
Hote: *K wﬁl_' kil é._i_ln_rf:':c-ic-'r_s rl-‘l Eny gcreen
Step 1 of 23 | Ingtruction

Motor Type:
" PMAC commutated-DC-Brush

(* PMALC commutated-DC-Brushless

" PMALC commutated-AC-Induction I
i~ Stepper

" Mon-Commutated [Analog +/-10 ¥DC)

The Motor is:
" Rotary

[ Thiz motor iz on MACRO

@UtLIAI&U Eunt-inue

\Press F6 to turn on or turn off Verbose Mode

B. OK HEE 2 REHE M3t Al7|D Commutation 2 2435} A|ZL|CT

Commands to Send [ﬁ

==

- Ixx00 Motor xx Activation Control

[ - Ixx01 Motor xx Commutation Enable
™ Edit Command

Skip « DK x Cancel

Cruiser_Direct PWM AMP Setup
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2 setup PMAC Device 0 [ T =

Channel Selection

Hote: “K wﬁl_- Kill :'i_i_lm_rfi_c-ic;r_s r|_1 Eny Screen
Step 2 of 23 Inslruction]

i+ lsze Digital Current Loop
{” Do Not Use Digital Current Loop

Pwi Channel

|Boald #1 Channel 1 ﬂ
ADC Channel
|Boald #1 Channel 1 ﬂ

Your PwM Frequency Setting:
7.4994 Khz

|Motor 1 _~[r-pC untraiite
Commutation Hglhod Selection and Dutput

! Back SI{':; Continue |

|Press F& to turn on or turn off Verbose Mode

%

B. NOE MEiLCL

=

- Use Digital Current Loop
- PWM Channel : Cruiser PWM =3 Channel
- ADC Channel : Cruiser PIWM =2 Channel

Warni ng .

S5

Are you uzsing a Delta Tau Geo dmplifier on this asis?

C. 4FZ AP F OK HES LELITL.

Commands to Send

1102=478202
1182=$78206
1184=$FFF0O00
17206=$FFFFFE

[~ Edit Command

Skip ook ¥ Cancel

B W B 17mn6 : Servo IC m Channel n Output

Mode Select

- Ixx02 : Motor xx Command Output
Address

- Ixx82 : Motor xx Current-Loop Feedback
Address

- Ixx84 : Motor xx Current-Loop Feedback
Mask Word

- I7m06 : Servo IC m ADC Strobe Word

Cruiser_Direct PWM AMP Setup
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D. Continue HES L£ELICL

r -
& Setup PMAC Device O L

_~ B Ultralite

lMDlDI 1

Safety Check on Current

Mote: *K will kill all motors in any screen|

Step 3 of 23 l Inslluclioni

—our DC bus wvoltage

I Vaolts

—Your motor resistance:

I Ohms
I Henrys

i+ Resistance per phasze

~ Phase-to-phase resistance

Your system's rated curmrent:

I Amps

F. Continue HEEZ LFEL|C}L

I -
& Setup PMAC Device O wr—a|wl =k

lMD[DI 1

Is wour D.C. Bus Voltage
substantially higher (mare than
1 and half times ) than wour
motar rated voltage? (If so.
please select "ves' and click
‘Continue’. Otherwise. select
‘Mo’ and click 'Continue.

A

II | Back |s.[nc.

v

!Pres; F& to turn on or turn off Werbose Mode

Cruiser_Direct PWM AMP Setup
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Step 6. & MA| Test
sHHO=Z 5~10% LHQ| O|0f Z[CH 15%7tX| A&
- Detect the current offset &3

- PWM percentage =

- Trace currents during the test X{|=2

A. PWM Percentage 12 = Continue HES FEL|C}
[EEREESC)

jH’C Ulkralite

Current Feedback Sensors Test.

& Setup PMAC Device 0

]MDlDI 1

Hote: ~K will kil all motors in Ehyreen
Step 5 of 23 l Instruction ]

- DE9| BEl7F & 42 Enter PWM input
(e]

percentage °| 7f0| 2O ™ Test A| Error 7f 24l & o~
Please enter the PWM
input percentage: /&L C}
5 '] %
Detect the current offset (1129,
M 17a). y= 1o o
- PWM Test Percentage 7t 10%E H& 4% 41

v Trace cunrents during the test

BAIX| 7t 2 etLICt (Yes HES FELICH

Waning ¥
- L 3

_:Pfess F6 to tum on or turn off Verbose Mode

e = =

! Back

“Continue | WeatningYou have selected a P duty cycle of mave than 10%, which increase the chances of damaging your amplier and /o motor, Do you wantto proeed ?

A

=

B. OKH{ES FEUCt

——
Notice
—

One or more active motors will be killed before this test
begins._ If you are uzing Brushless DC motors to
reactivate these motors, it will be necessary to
rephase them before applying open loop commands or
cloging their position loop again. f

«’QK

[ Don't thow this message in the future

x Lancel

C. Test T2 Al of2fet 22 o s Lct

| BB Real Time Trace Window

Plzaze Wait...

B |

Click on Cancel or Press Escape to abort the test.

ADC sensor (phase A and B)

20,00

10,00+

0.00 == Ny

-10.00

-20.00

2 4 6 & 10 12 14 16 18 20

xgancd

Cruiser_Direct PWM AMP Setup
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D. OK HEE F+&UICt

Based upon the results of this test. 1172 [motor
commutation phase angle] will be set to a value of
683.

x Cancel

E. OK HEZ %EUc}.

l Based upon the results of this test. 1129 has been be
set to a value of -92.

x Cancel

F. OK HES F+&UCt

z B ased upon the results of this test, 1179 has been be
set to a value of -24.

\ ' 0K X Cancel

G. 4% 29l 3 OK HES FEUCk

Commands o Send

- Ixx72 : Motor xx Commutation
1172=683 -

1129 = -92
1179 = 24 Phase Angle.

- Ixx29 : Motor xx Output/First
Phase Offset

[ EdiGoriand - Ixx79 : Motor xx Second Phase

Skip Offset

Cruiser_Direct PWM AMP Setup
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Step 7. Commutation 2 £|¢t Encoder Channel MEH
A. Commutation 2 |8l AFEE Encoder Channel & MEiSE & Continue HEES S+EL|LCL

B Setup PMAC Device 0 = e e

[Motor 1 _~ pe Ultralite

"OnGoing’ Commutation Feedback Selection. ..

Mote: *K wﬁl_‘ Kill éi_l-'ffig»ic»'r_s ||:| Eny screen|
Step 6 of 23 | Instruction

5elect Your Encoder Channel
tor Commutation

Board #1 Channel 1 |

Positive count direction is
+ Counter Clockwise

" Clockwise

- Cruiser Analog Input Channel & MEigtL|C}.
- "x4"E N3 gL C}

AQuadrature Decode

€ Oz - Using ACC-51E &= N3 8tL|C}.

V¥ I'm using ACC-51E[Sinusoidal]

[ Back

B. ™&l FAQ} Encoder Decode Type 0| St=X| 2t0Ist & OK HES +5L|Ct.
D Send [d_E-J

1183=378201

- Ixx83 : Motor xx Commutation Position
Address

[~ Edit Command

Skip " OK

15
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Step 8. Voltage Six Step Test(Motor Pole Pitch A7)
A. PWM Duty Cycle Percentage £ =%t = Continue HEZ FELICt

- Enter PWM duty cycle percentage : 5 ~ 10 [%]
- Time between steps : 2000 [ms]

Step 7 of 23 Inslluclioni

: - DE9| BE317F 2 Z2 PWM duty cycle
Voltage Six Step: - =
Enter PWM duty cycle percentage 9' a}l-ol |'9 Test Al Error 7|_ I:él-g

percentaqe:
= x g = AL

Time between steps:

20Nt - PWM duty cycle percentage 20| 10%= o™

1 HAIXE LI (Yes HES FELICH

[~ Using Yaskawa absolute encoder

Skip Yolt Six Step Test i - i
I Sk Yotage s e T wars B B =)
- \ .

Your P Input iz more than 10%, Do pou still want to proceed ?

_ l‘.\_ Z. ? H

! Back !'&H Continue
¥

F.‘.I.'ESS. F6 to turn on or turn off Verbose Mode

B. Continue HEZ HFEL|C}

= -

& 1 IR

l One or more active motorz will he killed before thiz test

begins. If you are using Brushless DC motors to
reactivate these motors, it will be necessary to

rephase them before applying open loop commands or
clozing their position loop again.

X Cancel
[ Don't show this message in the future

- - - -

16
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C. Test TIH A| Offet €2 L

Please Wait..

gO| LIEtLHH 2E7L 22 X

Click on Cancel or Press Escape to abort the test.

X Cancel

1407 981

either:

higher selected P signal

Accept the measurement values.

Pmac.

D. Test 7} PSPNES!

o= ARE|H

ote: K will kil all
Step 8 of 23

n any screen

Instruction
‘Yoltage Six Step Result: 1195 1266

1113711351293 1130 [cte]

“Your eng. unit is:
" Inch

{= Millimiter [mm])

Length per pole pair is
36 mm

Your counts per unit is:

200{
! Back z!l;\c Continue |

i Press F6 to turn on or turn off Veroose Mode

ctz per mm

Measzured steps: 967 1491 1193 1046

One or more of the measured steps
indicate a potential problem. You may

Return. Check your hardware and encoder connections
and reda the Yoltage Six Step Test (perphaps with a

lgnore and Continue. % arning: nothing will be zet in the

- Step 7t9| O|&AH2|e| XtO|7} &
2% ZHHFDF 20| Error HAIX|E
SHMSHA E L|CH

=

X—I 2}%

=2 duty cycle percentage &
2 =07k § PWM duty

cycle percentage & =2{M CIA| Test
DAL 15%7HK] 22 8o
ALK s 89 AMP O]

FOISHL|C},

|0

L & mn

I

o
o5t

=
= [y=]

[tot

2 E{9| Pole Pitch 2t Imm & Line Count & YU=gtL|Ct

- Unit: 2EQ| 27t 7{2|9| T2 MENStL|CH

- Length per pole pair : 2 EQ| M7|zt2 = SfL|Ct
(H7142 ¢ 382 #= &Y plate M 1 CFF A4
plate 7tX| o] AH2|E <|0] gfL|LC})

- Counts per unit : ZE 7} 1[mm]EE= 1finch]E 221

i Counting £|= Encoder Line =& &%t

N4 ffHl ¥ Data & L3 FM Q.

L|C}.

- 0|& &9 20[um] lint Pitch & 7}X|&=
Encoder 2| Counts per Unit = (1/0.02) X 4 = 200
2L C.

Cruiser_Direct PWM AMP Setup
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- YUY BHO| St AH2|7F X| s B Of2ft 20| Error HIA[X| 7} gL Ct

. =

e Bazed on your input, the number of encoder counts per commutation cycle should be 18000,
| ! The MEASURED number of courits per commutation cycle is 7127, These two values do not seem ta closely match each other.

-

E. Y=g +X|7} Voltage Six Step 2| Zntet FASIO] Of2fet 22 HAIX|7} S &|H
Yes HHES F+ELICH
- —

Please Verify...

Based on your input, the number of encoder counts
per commutation cycle should be 7200,

The MEASURED number of counts per commutation
cycle is 7127. These two values seem to closely
match each other. Do you agree ?

FoodE 2 gel 5 oK

Commands to Send . i

N71=F200

- Ixx70 : Motor xx Number of

Commutation Cycles (N)

5 - Ixx71 : Motor xx Counts per N

™ Edit Command Commutation Cycles

Skip

Cruiser_Direct PWM AMP Setup
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i Pole Pitch l

- 2| O2l2 Linear Motor Q| Pole Pitch O CHe AEHQIL|CE AF2SHA @ E{ Q| Pole Pitch 2} &
N S= Aol AR 2Z20|M B0 fIX|S &2 382 Rt AR AX|7HK|2] A

2| & UBFL|Ct EESH Line Pitch = Encoder & E3dlf Counting &|& XA GRS ZstL|Ct.

ot Pole Pitch & Counting &|= Linear 2 E{Q| Line PitchE QYU =3SIA|H EL|LCH

rot

of 1)13]™%T 1000 Line 0] L} = QIFACIE Z1 4HHE Sl 4= EB{f2|A ZEHE 13HY
27 o] Commutation Cycle 1} 1 3|7 T 4000 72| Count =& Z&L|Cl HI2tA Ixx70=2 2 O]
S| Ixx71 =4000 22 MXo0| EHL|C}. O] Ixx70=1, Ixx71,2 2000 22 MME &o{& EL|C}.

off 2) T71ZH(StLte] N(S)SOIM CHE N(S)= 7kX|2] 7{2]) O] 60.96mm 0|11 40um Ri2| WAL S
PMACO| HZ 3t 4 KHHHE SHCHH Ixx70 2 12 40| E|1 Ixx71 2 CHZat 2o 4% Lt

Ji
Ixx71 = electric _cycle* UL 4 e _ 5 4 COUNLS
cycle encoder _ resolution(mm) line

D7l =60.96% mm ,  lne x4 COUNIS _ (10 - COUNLS

cycle 0.04mm line cylcle

19
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Step 9. AMP Fault %! LIMIT ! Channel 47
A. OF2{e} Zt0| Fault/LIMIT/HOME Flag M = Continue HHES HFEL|C}

5 Setup PMAC Device 0 el e |

ftoi ~hecumame | AMP Fault, Position LIMIT : Cruiser PWM =
Motor #1's Input Channel Selection. .
ote: ~K will kill al Channel 2 M Iﬂ|-|'6él- L|C}.
Step 9 of 23 | Instruction
| want my amp fault, position limit FLAG
IMPUTS to come from:
Bosrel H1zChatificl-| =l - Servotronix AMP(CP3) Fault Level : HIGH
My Amp Fault Signal is
+ High-True Amp Fault
" Low-True Amp Fault
" IGNORE Amp Fault
- Position Limits Enabled X3
Limits Enabled
Disabled
¥ I'm using ACC-51E
My home FLAG & feedback fram.. _ USIng ACC'S].E -Q' :'6_ Ar\a|Og EnCOder ?:IE_1|
|Board #1 Channel 1 ~|
Channel & MEHSHL|LCF
! Back z!l;\c Continue |
B. OK HES +EUCt
1125=$78200
1142=378200
1143=$78200
1124=g820801
Ixx25 : Motor Flag Address
Ixx42 : Amp Fault Input Address
e Ixx43 : Motor LIMIT Flag Address
skin v 0K Ixx24 : Motor Flag Mode Control
20
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Step 10. Current Loop Tuning

A. Current Loop Auto-Tuning HEZ SEL|LCt

&2 Setup PMAC Device 0 = |l

-

: iMuluH

Current Loop Tuning

Step 10 of 23 | Instruction

_~|LPE Ultralite

Hote: K will kill all motors i ¥ SCreen

Current Loop Auto-Tuning ‘

[recommanded for new uszerz]

Interactive Current Loop Tuning

[recommanded for experienced users)

TN

Back

'S:Press F6 to turn on or turn off Verbose Mode

L% -

B. ofzfiet 20| &7 = Begin Current Loop Auto Tuning HHES FEL|CH

e

Current Loop Auto-Tuning

|

~Design Goals-

Damping R atio:

~Proportional Gain Selection-

i~ Kpl1 [in leedback path]
{* Kp2 [in forward path]

{~ Both Kp1 and Kp2

Band Width [Hz): ]238.[!
0.7

v Auto Select Bandwidth for me

Auto Tune Parameters

Excitation Magnitude [bits]):

=*Exercise caution!-see manual™

T

Excitation Time [ms]):

Use Test Scale Factor of

5000 L

—

Begin Current Loop Auto Tuning l

Exit

)

Feedback Path HC} Feed forward path Gain O] 0|=9| ¥stg & Hr&L|CE

Cruiser_Direct PWM AMP Setup
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C. OK HES F2Uct

Motice s —

begins. If you are using Brushless DC motors to
reactivate these motors, it will be necessam to
rephase them before applying open loop commands or
closing their position loop again.

t One or more active motors will be killed before this test

JQK X Cancel I

[~ Don't show this message in the future

D. Current Gain Auto Tuning O] ZLtH Implement New Gains and Check Response HHEZ

F= UL
Current Loop Auto-Tuning Resuls L&J

Present Gains Recommanded Gains

Ki [current): 0.0000000 00267131

Kp2 [Current): 0.0000000 1.2068892

Kp1 [Cument): 0.0000000 0.0000000

The auto-tuner has selectd a bandwith of 238.0 Hz - -,@: ‘

Implement Mew Gainz and Check Responsze

E. OK HEZ %EUc}.

Notice J—

beginz. If you are using Brushless DC motors to
reactivate these motors, it will be necessary to
rephasge them before applying open loop commands or 1
closing their position loop again.

i One or more active motors will be killed before this test

x LCancel

,/gK

[~ Don't show this message in the future

22
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F.

Current Loop Step Response 29l & Close HEE S+EL|C}.

BB Current Loo;; Step Response Q “@M
PHRalk-& | DRECE@ @ L R|>

Actual and Command Current (cts) Ve. Time (sec)

§000.00

540000 - --
= 4800.00--
=

1200.00- : :
o N N P

T e T

0.000 0.010 0.020 0.030 0.040 0.050

— Actual Current

| Rise Time=0.001 s Peak Time=0.002 s Matural Freq=310.3 Hz Over
Shoot=6.3% Damping=0.7 Seltling Time=0.003 s

X gHtgoz ofgie] =S UHY FS Curent Loop gain O LSHH HFE
SEfRILICH

- Rise Time <= 0.001][s]
- Over Soot <= 5%

- 0.7<=Damping <=1

B} MUSHH Current Loop Gain € Tuning 3t A€ [ Interactive Current Loop
Tuning HES FELIC}
(@ setup PMAC Device 0 ‘ S

!Motor 1

_~ |»PE Ultralite

Current Loop Tuning

Note: “K will kill all motors in any scr

Een|

Step 10 of 23 | Instiuction

Current Loop Auto-Tuning

[recommanded for new uzers]

Interactive Current Loop Tuning

[recommanded for experienced uzers)

Back Continue

Press F6 to turn on or tumn off Verbose Mode

23
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H. Ixx6l, xx62 & Z=3s}0 =Lt JAUSHA Current Loop Gain & Tuning gfL|LCt.

InteraLtwe Digital Current !_Dop Tunl‘:c_lcwmﬁH
 Your Current Loop Gains [ enk LDDP dten
1461 Current Loop Ki 10-025 Step Size [bits) :
]5I]I]I]
1#62 Cunrent Loop Kp2 |1-5 .
1476 Current Loop Kp1  |0.000000000000
Dwell Ti :
1x29 First Phase OffSet |92 el Jame et
]5!]
I 1479 Second Phaze Off5 1'3
Do A Cunrent Loop Step
 _ ALCo m
== = — = —
- Ix6l O =OfEE 2F &L Walx|X|gb Overshoot 0] Z7ISIH k62 =
ZS7tA|7|®H Overshoot 2 £ £ AUHL|Ct
PQ& Current Loop Step Response = [ B e |
‘Halk-o-DECEE| «e# |~ 8 & |>
Actual and Command Current (cts) Vs. Time (sec)
6000.00 . -
5400.00
= 4800.00 e i [ s e
w
£ 420000
5 3s00.00
=3 |
| g 3000.00-| I
@ 240000 -
£ |
E 1800.00 |
E 1200.00-{
E ]
600.00-|
| 0o . ; i ;
i 0.000 0.010 0.020 0.030 0.040 0.050
| — Actual Current
I Rize Time=0.001 = Peak Time=0.002 = Matural Freq=593.2 Hz Over
I Shoot=0.7% Damping=1.0 Settling Time=0.001 s

2| d2j= L= Overshoot & Z0|7| I8l Ixx62 & Z7IA|7{ ZSHE= Z4QL|C}
o

o
Auto Tuning A| EXEl Overshoot(6.3%)7 E0H=RHS20.7%) & = USL|LCH

24
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Interactwe Digital Current !_Dop Tum‘n—gcwmﬁB
 Your Current Loop Gains Eunenl LDDP Step
1%61 Current Loop Ki 10-025 Step Size [bits]
]5I]I]I]
1¥62 Current Loop Kp2 |1-5 :
! 1%76 Current Loop Kpl {U-UUUUUUUUUUUU
Dwell Ti =
1529 First Phase OffSet |92 well Time: msecl
]EI]
1479 Second Phaze Off5 I'B
Do A Cunrent Loop Step
4j-|. Eluse J m
A = === e — —

f - b |
@ Current Loop Step Response E@&J
‘Halk-o- | |HMEDBE@R «F | LB S|»

Actual and Command Current (cts) Vs. Time (=ec)

6000.00 |
5400.00-| ; ! :
480000 e e s e U
4200.00-|
3600.00-- |
3000.00--|
2400.00-|
1800.00-|-
1200.00-|{
600.00- : _ _ :

PmacTurbo Setup Plot Result

| 0.000 0.010 0.020 0.030 0.040 0.050

| — Actual Current

I Rize Time=0.001 = Peak Time=0.002 s Matural Freq=501.6 Hz Over
Shoot=1.1% Damping=0_8 Settling Time=0.001 =

2l 2= Damping Ratio(l:Over Damped)E Z0|7| {8l Ixx6l 2 S 7tA|F{A

o
£3H 2t YL|Ch Damping Ratio 7 O|H0| B|3) ZO{SASS(08) & & YULICH

25
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Step 11. ™MJ Protection 47
HtEA| HE{S| Current Spec 1} Amp 2| Current Spec & %2 2 7J|&Ee=
2HESIHA 2.

- Of2§ HE L= Servotronix AFQ| Current Spec QUL|CH AI23SIA|= 20| A MM TISHs|

Z=AAIQ.

Amp Model Continuous Current Peak Current ADC Current ADC Current
(Amps RMS) (Amps RMS@0.5sec) (Amps RMS) (Amps Peak)

CP3 03xx 3 9 11.25 159

CDHD 003x

CP3 06xx 6 18 225 318

CDHD 006x

CP3 10xx 10 20 25 354

CDHD 010x 10 28 35 495

CP3 20xx 20 40 50 70.7

CDHD 020x 20 48 60 84.85

CP3 35xx 35 70 87.5 123.7

A. YesO| H 3%t & Continue HES =2{FAH 8.

' : B
B Setup PMAC Device 0 © L"'-:"' i &J

] 1“0':0[1

= |vPE Ultralite

Integrated [12T] Current Protection Setup
Note: *K will Llll allllnn'_i- _cn'iorjs ma-ny screen

Step 11 of 23 Inslluctinn]

Do you want to enable
the 12T current protection
feature ? (this would
modify |-Variable: 1x69,
1x57, and I1x58)

i+ Yes I

T LT
J © Back | Continue

sIi’re:.sFEtc}turn on or turn off Verbose Mode

26
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B. REHEZ2 2} Current Limit HEE Q&8s & OK HE

o
1r
mjn
C
ful

Current Protection Setup ‘

o =)

‘e will g8t up wour current protection parameteres bhased on the following questan:

1. What cutrent (in amps) indicate a full range reading onth ADC Amp
[Voltage limit of the ADCvoltsfAmps of the current sensor ¥

2. What is the Instantaneaus Current Limit of your system (The Amp
lesservalue between the motor and armplifier instaneous
current limity 7

3. What is the Continuous Current Limit of vour system (The Amp
lesservalue between the motor and amplifier continuous current

limit) ¥

4. %What is the maxirnurn time for which the instantaneous current Bie
lirnitis permitted 7

[ Select from Driver Lists

x LCancel

-
Current Protection Setup &]

Wie will setup your current protection parameteres based on the following questan:

1.%hat current {in amps) indicate a full range reading on th ADC 318 Amp
[Vaoltage limit of the ADCMoltsfAmps of the current sensar 7

2. Whatis the Instantanecus Current Limit of vour system (The 18 Amp
lesservalue between the maotar and amplifier instaneous

N current limif ?
3. What is the Continuous Current Limit of wour system (The 3 Amp
lesservalue between the motor and amplifier continuous current
lirniif) ?
. . " 0.5 Sec
4 Wyhatis the maxirurm fime forwhich the instantaneous current
lirnit is permitted 7
¥ Select from Driver Lists |EP3I]I525l] (6A) j " Apply
\/ OK x LCancel
k& A

- RHO| MR EYO0| AMPO| TR SFEL &S [ ZHO| Hlxgs HI5O
2~4 S22 EMSHLCEH (B2 12 AMP O] 222 AFREHL|CH

278 0] H=X| =Helet £ OK HES F&LIH
"

Ixx69: Motor Output Command Limit

; . Ixx57: Motor Continuous Current Limit

L iEd Bonnd Ixx58: Motor Integrated Current Limit

Skip

¥ Cancel ‘ Y

Cruiser_Direct PWM AMP Setup
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Step 12. Rough Phasing Test

St
=1

L|C}.

A. Command Output Percentage

—|Eas

& Setup PMAC Device 0 =

| 1Molm 1 _"_]!-PB Ultralite

Rough Phasing Test. .

Enter the percentage of command
output:

b vl oz

Time elapse

| between each step 2000 [ms)

Back

"'_Press F6 to turn on or turn off Verbase Mode
A — 2 ’ |

B. OK HE& +&UCtL

- Percentage of command output :Et=2 10%™ME 7| 52 15%UQIZ HAEE

e

Al

"
=

-
o
e

Continue HEE FEL|C}

- percentage of command output : 5 ~ 10 [%]

- Time elapse between each steps : 2000 [ms]

- BHQO| 8517t 8 A F percentage of command
output O| Zf0| O™ Test A| Error 7} B4 & 2=

A& Lk

- percentage of command output 40| 10%E HoH™

B3 HAXE EHLICE (Yes H] LIC})

EOo L=
="
Warning

= T9

Your P Input is more than 10%, Do pou still want to proceed 7

_l'\

-

Motice -

" OK

One or more active motors will be killed before this test
begins. If you are using Brushless DC motors to
reactivate these motors. it will be necessary to
rephase them before applying open loop commands or
closing their pozition loop again.

X Cancel

I~ Don't show this message in the Future

R
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ofgfier g2 FO| BAIZHA 2H7} SHYLICL

Pleaze Wait...

A

Click on Cancel or Press Ezcape to abort the test.

m -

- Output Percentage 7} £5}0] H|gf ZOtAl RE7F HaEHoZ ZZI0[X|

et 22 o2 HAXIE 28

CtA| Test & ZlZHptL|Ch.

Error

L|Ct. percentage of command output %t

—

‘?._a?' 1 -1 5 2000 472 52

Invalid Test Results. One or mare of the measured step sizes were invalid. Y'ou must repeat the test [with a possible larger Pt amount] befare continuing.Y'our curent-sis-step result is

IF you wish ta skip this test and phase the mator manualy please select - 'Setup features' fram the menu, and then 'Go to Step’ and select 'Open loop test' fram the list.

D. Test7}] M3X™o

-

Scuccess!

Your current-six-step result iz
-1125 -1234 -1250 -1208 -1150 -1171

Your motor has been successfully phased!

Cruiser_Direct PWM AMP Setup
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Step 13. Open Loop Test

A. Open Loop Magnitude 2} Time &

U
=get

2| Do Open Loop Test H

&3 Setup PMAC Device 0 [B=H[RES

Mote: *K will i'_-;'i_'l'l E.l.l.l;'r_i-_t;i{rf i a__n_y screen|

| Step 13 of 23 ] Instruction | l

. Open LI;DD Magnilul.:-le [Z):
E—

Il Open Loop Time [msec):

100

Mumber of repetitions:

U 2 ]

Do Open Loop Test

_~|vpe Ultralite

L1 1

Back

Continue

A

- BE7L W2 SHY 4
Test £ TSl Z=A|7| H}ZHL|CE

oL w2 % S

M XS

- Open Loop Time €& HE ZA d¥" 2L 7|79

Stroke & B0 = UFLICH

'!iF.’ress F6 to turn on or turn off Verbose Mode

B. Command 2} Velocity o| HtgkO|

-
@ Open Loop Test Result

I * __‘1&'%' EE&

§00.00-|

400.00-|

0.00-F -~ -
1111111 AN S I

-400.00-|

PmacTurbo Setup Plot Result

-500.00-

0.000 0.020 0.180

— Commanded Current

Commanded Current{bits} & Velcocity (cts/zec) Vs. Time (sec)

~ 100000.00
- 8000000
- 000000
- s0000.00
- 20000.00

0.00
|- 20000.00

1~ -40000.00

- -60000.00

| _80000.00

0.240 0.320 0.400

— Velocity

You should see an increasing velocity curve during the positive segment of the
current command. and a decreasing velocity curve during the negative segment
of the current command. s that what pou are seeing ?

o Yes

S = =

Cruiser_Direct PWM AMP Setup
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Step 14. Phasing Mode 474 (Using Hall Sensor)

JU——
=8¢t

A. Power-up Phasing Method £ Hall Sensor 2
5 Setup PMAC Device 0 1 ecnn=i]mee S |

|| jMDlDI 1

= |%-PC Ultralite

Applying the Phaze Register Yalue
Hote: ~K will I-_i-i_-l-l a'I'I“rr_i_ _cr'for:'s |na__r|y SCreen

Step 14 of 23 Inslluctinn]

l For initial power-up phaszing of the
l motor. | will be using a :

[

I i Resolver

i~ Absolute encoder

o Hall effect sensor
or encoder’s UYW track

| "~ Incremental encoder

BN o
Back | Continue i

':_Press F6 to turn on or turn off Verbose Mode
|l 2

B. Hall Sensor Calibration HEE

F

~

Hall effect sznsor calip,{_aﬁgn-qu' motc

Flease first select the magnitude for doing hall sensor
calibration. Then, click 'Do hall sensor calibration.! After the
calibration is completed, you can click Testhall sensor
phasing' to test how your hall sensorwarks. (Note: the testing
invalves 4 open loop maove, and its just an optional step).

15 | Z[percent]

{Board #1 Channel 1

Magnitude of implementing
calbration:

Select U¥W Input Channel LI i
~How you want motor phasing being implemented?

|
|| | @ Phase at'$' command. I

" Phase at power-upfreset.

Do Hall 5enzor Calibration. m
Calibration Complete!
Test hall sensor phasing IL Close

5 Continue HEZ F+ELICtL

%] Do Hall Sensor Calibration HEZ +E&L|LC}.

- Magnitude of implementing
S5 F2 10%
L 2|7} ElL|C}.(Calibration A3 0|

e o
Ay B FR

calibration £

FS x
o &2 =3 =

giLeh

- UVW Hall effect Sensor 2|
6 22 MEdSL|Ch(Cruiser

Digital Encoder Input Channel)

- Phasing A|™2 'Phase at '$’

command's MEH SHL|CY

. "L X -

“Y'our input magnitude is more than 10%, Do you stil want to proceed ?

- Magnitude 7} 10%E 9& &
? B2 HAXZt EHEUC

| (Yes HEZ +ELICH

Cruiser_Direct PWM AMP Setup
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C. OK HES FELILC

MNotice _— F - —

Q One or more active motors will be killed before this test
begins. If you are using Brushless DC motors to
reactivate these motors, it will be necessary to
rephase them before applying open loop commands or

closing their position loop again.

« OK X Cancel

| [ Don't show thiz message in the future

D. Calibration O] TIHE|HA BEI7} 2X QL|C}

-

Please Wait...

Click on Cancel or Press Escape to abort the test.

| I

b =

E. Calibration O] HAIMoZ QIEE|o MA Zt 50l & OK HES L2 C}.

Comrmands to Send - &J

1191=$C30000
1181=478200
1174=0

1180=0

[l [ Edit Command

Skip

\/ 114 x Cancel

SOl ol e A0 mat ZabE 4 AsLch

Ixx91 : Motor xx Power-On

Phase Position Format

Ixx81 : Motor xx Power-On

Phase Position Address

Ixx74 : Motor xx Phase Finding

Ixx80 : Motor xx Power-Up
Mode Time

Cruiser_Direct PWM AMP Setup
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F. Calibration 2t& = Test hall sensor phasing HHEZ +EL|LCt
i Hall effect sensor calil .
Flease first select the magnitude for doing hall sensor
calibration. Then, elick 'Do hall sensor calibration.' After the
calibration is completed, wou can click 'Test hall sensor
phasing' to test how wour hall sensorworks. (Naote: the testing
involves 4 open loop mowve, and its just an optional step).
Magnitude of implementing
calbration: 15 Vi %[percent]
Select UYW Input Channel iBoald #1 Channel 1 _,J
rHow you want motor phasing being implemented?
* Phase at '$' command.
i~ Phase at power-up/reset.
Do Hall Sensor Calibration. I m
Calibration Completel
Test hall sensor phasing I j-l. Close
f I ¥ .
Information i ‘ l ﬂ - Test hall sensor phasing H
%; ELEI o|.|:l:| x|.*9|. 7I-O
The open loop motion will accur 6 times during this test to confirm phasing at o| EAIEL|C JtsSHH
the 6 transition points of the Hall effect feedback. A messge indicating the end 7|H TEEEZ Stroke Of
of the test will appear after this test is over. ST = oloke =
= = o =+
of £1 5= Xl 517
ol& =
| {5l Stroke F2[0f CHE 7|
O o = =
7= =2 MASIAH FAM Q.
LS — -
S o
G 5H g5 Test7} ZF 2=2EH =0l HES FELIC
r@ Open Loop Test Result ﬁ . l i *mﬂg
PHelk-& DREE@ e¢F 5 Bs|>
Commanded Current(bns} & Velcocty (cte/sec) Ve. Time (sec}
100000 —————— e .
800.00- : I I _ - 150000.00
£ 600.00-| y ;l e eiheideeioooooLo...- 120000.00
c% 400.00 \ 90000.00
T H
Z 20000 ‘ 60000.00
g oo 30000.00 — ﬂ
Il 8 200007 000 InfDrmatlorl ﬁ
‘s -400.00 1
= : -30000.00
T 600.00--- % b i
| i Lo - -60000.00 leted
_1uuu.uu . ] |_ 4. _90000.00 Test comp eted.
" 0.000 0.080 0.160 0.240 0.320 0.400 |
:_— Commanded Current — Velucip_r i |
You should see an mcleaslng velucll_v curve during the positive segment of the 2 = | |
t d. and y during th ti t
eurren of lheac?umaanl command. | that a:;eyo:[:;ge S;Irrl:;gg e seomen '/ Yes I ; @ Ho ; |_
— = — A
H. Turbo Setup &
- PID Auto Tuning & Aal5HX| Qr&L|LCt.
- Turbo Setup & M| T2 FTM Q.
33
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Step 15. A X% 9! Reset
- Turbo Setup Al =0 UMAC Of|A| PLC 31 HE AFESHA ElL|Ct [2FA] Turbo Setup
E = 2 Pewin32 Menu>Upload Programs & A&ist0] PLC 31 0| 22171 /U2 4%
Z 28| F0{0f &tL|LC}. Terminal 0ff “Open PLC 31 Clear Close"E &6l FA|™ =lL|C}.

H PEWIN3ZPRO --- [ CWPROGRAM FILE 42 Upload Programs (PMAC:0 V1.943 01/31/2007 UMAC TURBO... [ = |[- & |[m=5m]
Temminal Configure View Resi | -, i | | |
New File iPLC. 31 %.2000
Taril E G Troeiens Gecunpins O Words In PHAGTS Ha
Open File. Total of 1 PLC Programs Occupying 154 Words In PMAC's Memory

MNew Workspace.

Open Workspace

Save Workspace

Save Workspace As...

Close Workspace

Show Project Manager F2

Upload Wariables
Upload Program(s) |

Select Al Motion Frograms Select All PLC Frograms ‘

Downlcad File

et Thars Select None | Selsct Al ‘

| Upload | Dorne
Exit 1

A& Terminal :PMAC:O V1,942 013172 [ |[E 42 Terminal (PMACO V1.943 01/31/2.. = | il
[-]

Open PLC 31 Clear Close

Open PLC 31 Clear Close] -]

- Save : Pewin32Pro A& = Terminal ¢ "SAV" H&HE 2SI Flash K| 22|0| Data &
&t
- Reset : Terminal 0f “$$$" HHS 80 UMAC 2 Reset $FL|LC}.

eturn to send

SAVE command completed

SAVE command completed
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