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e

CP3 Al2|= Bl CDHD Amp = Servotronix AF2| Delta Tau PMAC2 Style &
M8 AMP L|Ct. & Xt2= UMAC 2| PWM AMP £ Axis Interface Card QI

ACC-24E2 E 7|02 Rt AL}

StEHIO 27

A. ENCODER/Hall 9= ’Om[;‘

- ACC-24E2 Encoder Port

B. Direct PWM =H N

- ACC-24E2 Digital PWM Port fi’o_,
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ACC-5E 7}EE A3 7S 19 MN

UMACTAZ0| MACRO /O Interface 7}E Q1 ACC-5E £ =7} Rbxtg| QICHH 119 (Clock
Source I-Variable Number) & A™E2 HIEA| &jjOFQF SHL| L.
e ACC-5ERC7F =7} 5|o{Ys A
- $$$ @ Al CIZE AME|QI 119 = 68072 M™EE|0f Q&L|C} (16807 = 0, 17207 = 3)
119 = 7207 2 HiE F| SAVE £ 31, $$$ £ ThL|Ct (16807 = 3, 17207 = 0)
Qo] MXo0| tEA| Turbo Setup T2 124 A|RFSL|CE
- Turbo Setup =2 12HS O|23I0] T E ME 2AF Al

119 = 6807 2 HIE T SAVE £ &l $$$ £ $HL|C} (16807 = 0, 17207 = 3)

e ACC-5ERE7} =7} E|O{YUX| L= 1AM
- $§¢ R A| C|ZEE AEfQI [19=72072 HAHO| E0|H QUELICL (119 & HAAZ
e gel 16807 = 3,17207 = 0)

- Qo] S HAY T2 Q0| Turbo Setup T2 IS A|REHL|Ct.

X 16807 , 7207 H}2tHES XIF HFRA|X| OFAA|Q. WDO| 2HAISHL|C}.
(119 HFA| Z0| HZOo| ELCt.)
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TURBO SETUP 2 0|g2%t DIRECT PWM AMP 4%

Step 1. Turbo Setup Pro 43l
A. BFESIHO|A Turbo Setup ProS A& A|F|7{L} Pewin32ProQ| Tools |40 A
turbo/UMAC Setup ProE A ZHA|ZIL|CH

Turbo
Setup Program

B. Information &O0|A Yes& &5t F| UMACHt EAE A|ZMgtL|C.
Information x|

i The Turbo Setup Pro program works with QMAC, UMAC, Turbo PMACZ, Turbo Lltalte and UMAC MACRO. Do you wish to
- ) continue?

I I Eﬂan play
PRAC 02 - SEFM COR4, Baudrate: 38400, Parity:Mone I
PMAC 03 - NA [ neer |
BMAC 05 - M
- Rernove
PrAC 06 - Ma& —I
PrAac 07 - Ma&
Test |

Properties, .. Cancel |
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C. S0 BYHo= O|FOX|H ofzfet &2 HO
2

% Turbo-PMAC Setup Program
Configuration Setup FeaturestDevl) ToolstDevl) SEF featuresiDevl)  Help

| EELICt Start HES E2 AMP

JPMAC DEVIGE 1 &l Teminal| 8 Posiion | 732 watoh | € Motor | 42 MACRO

* Setup PMAC Device ] _[Efx]

£ Turbo PMAC2.PC Ultralite

QEHM&U

Press Fhito tumn on or turn off Verbose Mode

Step 2. PMAC Typel} Accessory JMEH
A. PMAC Type 47

- PMAC Type : UMACINON-Macro]

- Accessory : Yes

About Your PMAC and Acce ril

 PHAC Ultralite ~ Turbo Pmac 2 * UMAC (Non-Macro)

Pleaze Select Your Pmac-Turbo Type:
’7(" Turhbo Pmac 1 = Turbo/UMAC MACRD ¢ QMAC

Do you have any Accesory 24 or 51 in your system 7
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B. ACC-24 ¥
- Accessary 24 ™2 7|24S AMtETLICE
Your First 5et of Boards shows: |2 Servo ICs [8 channels) LJ
Your Second Set of Boards shows: |Not Selected LJ
Your Third Set of Boards shows: |Nol Selected LJ
| Your Fourth Set of Boards shows: |Nol Selected LJ
B.ased on your system. the selection has been made automaticaly. we
recomend not changing this selection.
i'L Close Back Mext
Step 3. PWM, Phase, Servo Frequency &7
- Of2f HE Servotronix At| AMP PWM Frequency Spec @ L|LCt.
Amp Model CP303(3A) CP306(6A) CP310(10A) CP320(20A) CP335(35A)
CDHDO003x | CDHDOO06x CDHDO010x CDHDO020x
PWM Frequency(MAX) 15.5kHz 8 kHz 8 kHz 8 kHz 8 kHz
PWM Frequency(#%) 7.5 kHz 7.5 kHz 7.5 kHz 7.5 kHz 7.5 kHz
A. Frequency Setup HO|A “User Defined"E HAst = ">>" HEZ ZE0 PWM

FOE Qe

Step 1: Choose Your Dominant PWM Frequen

Main PWM, phase, and servo frequency se(up‘_

Select your dominant servo frequency

hz.

4.5173 Khz [default) - et
Click on >> to set 3>
vour frequency =
Step 2
Select your dominant phase frequency 9.0346 Khz _.J
Step 3
|2.2586 Khz |

Mow PMAC has P'WM Freq: 4.5173 Khz Phase Freq: 9.0346 Khz Servo Freq: 2.2587

PWM frequency setting

Enter your PWM frequency

75 Khz

v

x Cancel

pok | [ mew | Jr

UMAC_Direct PWM AMP Setup
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B. A% Servo Frequency & MEHSE &= Next & FEL|Ct
-
Main PWM, phase, and servo frequency setup
Step 1: Choose Your Dominant P'WM Freguency
v User Defined: 7.4994 Eh
[45173 Khz (defaul) -] <
Click on >> to set
vour frequency —
Step 2:
Select your dominant phase frequency 14.9988 Khz ﬂ
I
Step 3:
Select your d it servo freq -y 21427 Khz ﬂ
How PMAC has PwM Freq: 4.5173 Khz Phase Freq: 9.0346 Khz Servo Freq: 22587
Khz.
j-'L Close Back Mext
A m] [ S S ES =2
C. 230] &A EOA=A| =2l 2 OK HES FELHH
T — 3

Commands to Send

[~ Edit Command

Skip

" 0K

- I7m00 : Servo IC m MaxPhase/PWM
Frequency Control

I7m01 Servo IC m Phase Clock

Frequency Control

[7m02

Servo IC m Servo Clock
Frequency Control

- 110 : Servo Interrupt Time

UMAC_Direct PWM AMP Setup
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D. UMAC O] RHAHE| 24E2 7} O] PWM ZIFAZ MEHSE S Next HHES =2L|C}

PWM Frequency Setup for Accessary 24s - —_—

Please specify the PwWM frequency for the following boards:

[Channel 1-4] [Channel 5-8]

Select your desired PWM Frequency for 1st Acc24: |7-4934 Khz j |1-U?1? Khzj

i 1.0717 Khz
1.5003 Khz
2.5004 Kha
22,4866 Khz

j-'|_ Close Back ‘ Mext |

r

E. Zt 24E2 7tEQ| FII+E =2Qlst & OK HES F+EH System 0 gt 7|2 HHO|
2Lt
r -
Commands to Send l-"EL-J

17200=3911 -
17300=3931

[ Edit Command

Skip & OK X Cancel

UMAC_Direct PWM AMP Setup
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Step 4. A&

A ZEHT ERE M

e

DEQ| t

EH S}

-
B2 Setup PMAC Device 0

|Hutur 1

Motor Type Selection
Hote:

Inztructio

Motor Type:
~

(»
~
i Stepper
~

The Motor is:
i~ Rotary

DATASYETENE, ILE.

LJ!-P{.‘. Ulkralite

*K wﬁl_' Kill -i.i._i_ln_F‘!l'I.n_Cl:l.:Or-E Il-1 _.'_ihyr_{:reen
Step 1 of 23

PMAC commutated-DC-Brush
PMAC commutated-DC-Brushless

PMALC commutated-AC-Induction

Non-Commutated [Analog +/-10 ¥DC]

[ Thiz motor iz on MACRO

Continue

\Press F6 to turn on or turn off Verbose Mode

B. OK H{ES 3| 2E

A
o

3t AlZ7|2 Commutation=

Commands to Send

=

[ Edit Command

Skip

=S|
=o

St AlZIL|CF

- Ixx00 Motor xx Activation Control

- Ixx01 Motor xx Commutation Enable

UMAC_Direct PWM AMP Setup
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Step 5. Commutation £ 3 PWM &3 %2 4H

A. PWM/ADC Chanel ME{ & Continue HHES H+EL|C}
B Setup PMAC Device O =N ) |
|Motor 1 _~|npC Uttralite
i e - Use Digital Current Loop
Hote: “K wﬁl_- Kill :'i_i_lm_rfi_c-ic.r_s ||_1 Eny Screen =24
Step 2 of 23 | Instruction | - PWM Chanel : 24E2 PWM Z£& Chanel
_ - _ - ADC Chanel 1 24E2 PWM =& Chanel
i+ sze Digital Current Loop
{" Do Not Use Digital Current Loop
Pwk Channel
|Board #1 Channel 1 |
X Servo IC 2 -> Board #1
ADC Channel
[Board #1 Channel 1 ] X Servo IC 3 -> Board #2
Board HS = 2|2 Z0| IC2HEE XK}g|C O
Your PwM Frequency Setting: oa d 2T TI |- E | C =T -I r :" HE H
7.4994 Khz ool 9o PMW 5 ADC Chanel 42
24E2°| PWM Z2 Chanel2 MEH S[A|T L
[ Back SI{':; Continue | EI’
|Press F& to turn on or turn off Verbose Mode
B. Geo AmpZ AIR3}X| @O NOZ MEHSHL|CH.
Warning . &J“
l Are you uzing a Delta Tau Geo Amplifier on this asis?
Mo |
C. MYS =B 3 OK BES FELLC

Commands to Send

BES - 706

: Servo IC m Channel n

1102=478202
1182=$78206
1184=3FFFO00
17206=$FFFFFE

[~ Edit Command

Skip X Cancel

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

UMAC_Direct PWM AMP Setup

11



DELTA TAU KOREA

www.deltatau.cokr

D. Continue HES F£ELIC}

-
& Setup PMAC Device 0

anlnl 1

=BG Ulkralite

S afety Check on Current

Step 3 of 23 l Instruction |

—Your DC bus voltage

I Yolts

Y our motor resistance:

I Ohms
I Henrps

i* Resistance per phase

{~ Phase-to-phase resistance

Your system’s rated current:

I Amps

EE Press FG to turn on or turn off \Verbose Mode

Continue HEE SEL|C}

I -
&3 Setup PMAC Device 0 i Lo

Note: *K will kill all motors in any scr

Step 4 of 23 Inslluclinni

[Motor 1 _~|r-pc uitratite

Iz wour D.C. Bus Yoltage
substantially higher (more than
1 and half times ) than your
rmotor rated voltage? (If so.
please select “es' and click
'Continue’. Otherwise, select
‘Mo’ and click 'Continue'.

‘("!es + Ho

[ Back |5|l’}cl'1 Cont
| ~

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

UMAC_Direct PWM AMP Setup
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Step 6. MF MA Test
- PWM percentages EA4MOZ 5~ 10 % L{Q| O|H E|Cf 15%7tX| A & = U&L|Ct
- Detect the current offset X3

- Trace currents during the test M3

A. PWM Percentage® & = Continue HEZ FEL|LC}
3 Setup PMAC Device 0 (SRS

]Mulol 1

_~ |r-pC Ultralite

Current Feedback Sensors Test..

Hote: *K will kill all motors in any screen
Step 5 of 23 ] Inslluclinn]

- DEQ9| BEl7t 2 ZS Enter PWM input percentagel|
20| 2o ™ TestA| Error7t &l o = QUAFL|CH

Please enter the PWM
input percentage:

—

I

- PWM Test Percentage?} 10%S 98 42 21 HA|X|
7t &yt (Yest{ =S FEUEH
¥ Trace currents during the test Waming . " 1. '- h &J

Waring You have selected a P duty cyele of more than 10%, which increase the chances of damaging you amplfier and/for motor, Do you wantto preeed ?
b}

Detect the current offset [1129.
M e

! Back ]Q!.?;;H Continue

LV NCE
M|{Press F6 to turn on or turn off Verbose Mode

begins. If you are using Brushless DC motors to
reactivate these motors, it will be necessary to
rephasze them before applying open loop commands or
closing their pogition loop again. i

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

- U
\/ oK x LCancel
! [~ Don't show this message in the future
2 g L|ct.

C. Test ZIgH A| ofgfet Ze #o| =
—

- — —_—
| B Real Time Trace Window =|Tel 2
s
1 Please Wait... i -
ADC zensor (phase A and B)
20.00- Click on Cancel or Pres: Ezcape to abort the test.
10.00-
e I ‘- 9% I
-10.00 | :
_20.00- _ - ) - !
' ) ) x Cancel
2 4 6 B 10 12 14 16 18 20 ; ; lJ

13
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D. OK HHEZ F=&LICL

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

x LCancel

E. OK HES HE2Uct

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

| o OK X Cancel

EOS L

Based upon the results of thig test. 1179 has been be
set to a value of -24.

mn
r
In}

I 0K X Cancel

G. % 9 ¥ OK HEZ FSLct

| .

Comrmands to Send

179 =-24

[~ Edit Command

Skip

- Ixx72 : Motor xx Commutation

Phase Angle.

- Ixx29 : Motor xx Output/First
Phase Offset

- Ixx79 : Motor xx Second Phase
Offset

UMAC_Direct PWM AMP Setup
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Step 7. Commutation2 |¢t Encoder Chanel JMEH
EHS

A.  CommutationS {8l AFEE Encoder Chanel& MEHSE & Continue HEE SEL|LCT

TR

LJH'(: Ultralite

"OnGoing' Commutation Feedback Selection...

B2 Setup PMAC Device 0

|Motol1

Note: *K WTI_. Kill éjllnlrﬁ.oior_s ||_1 Eny SCreen
Step 6 of 23 | Instruction

Select Your Encoder Channel
for Commutation

Board #1 Channel 1 |

Quadrature Decode
R e b

[ I'm uzing ACC-51E[Sinusoidal]

|Press F6 to turn on or turn off Verbose Mode

L —

B. MHE Fal WEX QIS B

- 24E2 Encoder Chanel& MEdB}L|CE.
- Quardrature DecodeE |3 gfL|C}.

X Servo IC 2 -> Board #1
X Servo IC 3 -> Board #2

‘Commands to Send

1183=$78201
17210=3

[~ Edit Command

Skip

o OK

k e —

UMAC_Direct PWM AMP Setup
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Step 8. Voltage Six Step Test(Motor Pole Pitch A7)
A. PWM Duty Cycle PercentageE 2ot £ Continue HEZ F+&LICtL

—

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

| [Motor 1 _~ PG Ultralite
fYoltage 'Six-Step’ Test .

Mote: “K will kill ai_lur!;:'_c;t'{rr_s in Ehy SCreen|
Step 7 of 23 | Instruction |

: - DE9| 7t 2 AL PWM duty cycle
‘| Voltage Six Step: -

Enter PwWM duty cycle percentagegl al‘O| 7&!’2% TestAl Errorjl. HFAH SF

o =20 =2
percentane:
F = = 2 ULt

Time between steps:

200 s - PWM duty cycle percentage 7t0| 10%E Hod

B3 MAIXIE ZHELCL (Yes HES FELIEY

I Using Yaskawa absolute encoder

[~ Skip Yoltage Six Step Test

. - e
- ) =

Your P Input iz more than 10%, Do you still want to proceed 7

'\ "

B. Continue HEZ HF&LC}.

i -—

i

—
l 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
clozing their position loop again.

o OK X Cancel

[~ Don't show thiz message in the future

- ] -

16
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o
—

C. Test Xl A| Ofz2{et &

Please Wait .

Click on Cancel or Press Escape to abort the test.

YO| LIEHLH EEVP 2H=2 SYYUCH

25%

x Cancel

1407 981

either:

higher selected Pt signal

' -y |
Measured steps: 967 1491 1193 1046

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

Retum. Check your hardware and encoder connections
and redo the Voltage Six Step Test [perphaps with a

Accept the measurement values.

- StepZte| O|&7HE[e] Xt0|7t E 87
ZH51t 20| Error HIAIX|E &d5HA
E Lo

- "A"E =2 duty cycle percentage &

M 3lHoz S0zt 5 PWM duty

cycle percentageE Z2{AM CIA| Test

£ THLLICE 15%7HA] 23 F
@ Ignore and Continue. “Warning: nothing will be set in the &19 x._'%"EIXl Lol‘g 7:’0 AMP OlAI'
Pmac.
Gi=E BHoIstLct
D. Test7} MAXoZ 2z L|H REQ| Pole Pitchet 1Imm& Line CountE & stL|CT.

[Mator 1 _v|.pC Uttralite

Commutation 5Size Verification

Note: *K will Kill a_i_l“_rf:‘_c-ic-r-s ||| .'_ii]y screen
Step 8 of 23

Instruction

“aoltage Six Step Aesult: 1195 1266
111311351293 1130 [cts)

Your eng. unit is:
" Inch

&= Millimiter [mm]

Length per pole pair iz
36 mm

Your counts per unit is:

200 cts per mm

- Unit: BE9| 27t AHg|o| tto|= M
- Length per pole pair : 2 E2| 7|2
(®712t2 5L 342 ZE X4 plateof A

platetx| o 2|2 2|n] g|ch)

- Counts per unit : 2 E7} 1[mm]EE= 1finch]E 2L
[y Counting%|= Encoder Line=E A= BtL|LCt

M 4XHY = DataZ QUS| =M 2.

- O & =0f 20[um] lint PitchE 7tX|&=
Counts per Unit = (1/0.02) X 4 = 200 L|C}.

Encoder9|

! Back ,!l}c Continue |

\'Pres; F6 to turn on or turn off Verbose Mods

UMAC_Direct PWM AMP Setup
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- YEot BEO| St A7t HX| Y= FS Oorfet ZO| Error BiAIX[Zt ZASLCY.

-

-

L
k

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

E. Y3 +X|7} Voltage Six StepQ| ZItet FAISHY Of2fet 22 HAIX[7t SHE|H
=

s HES FELULL

Please Verify.. - e

>

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

The MEASURED number of counts per commutation
cycle is F127. These two values seem to clozely
match each other. Do you agree ?

ML - Ixx70 : Motor xx Number of

Commutation Cycles (N)

- Ixx71 : Motor xx Counts per N

[~ Edit Cammand . Commutat|on CyC|eS

Skip

UMAC_Direct PWM AMP Setup
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Pole Pitch

Q| O2l2 Linear MotorQ| Pole PitchOf Cigt MEHQL|CE AF2SHA B E Q| Pole Pitchzg} &t
N S= AHMQ A|ZF 220N CHZ0| f(X[ot 22 3482 AtAM A|ZH {{X[7HX|2] A
E US| CL EESH Line Pitch= EncoderE S3df| Counting &l %A CHQIE LStL|CE
Ixx

=
712 ot Pole PitchEt Countingk|= Linear 2 E{2| Line PitchE U HSIA|H ElL|LC}.

0l 1)138 &Y 1000 Line0| LI2 = AIAHE 21D 4HHIE ol= 42 BEH2lA ZHE 13F3H 29
9| Commutation Cyclelt 13|& & 4000042 Count%=E Z&LICH M2tA Ixx70 =22 A0 T2

=

Ixx71 =400022 & A0| ELICH 0l Ixx70=1, Ixx71,2 200022 &&ZE ot0HE ELICH

Ol 2) &J12H(GtLE2l N(S)=0IA TS N(S)= ItAI2 Hel) 0l 60.96mmO| 1] 40umMe| AZHE
PMACOI & ot 4MBHE SHOE Ixx702 12 £&0l T Ixx712 O3S 20 £&& FLUIOh

Dx71 = electric _cycle* s« line % 4 COUNLS
cycle encoder _resolution(mm) line
L7 = 60.96 % s line *4counts 6096 counts
cycle  0.04mm line cylcle

19
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Step 9. AMP Fault 9! LIMIT /& Chanel 47
A. Of2§et Z0| Fault/LIMIT/HOME Flag 4™ % Continue HHES +~EL|C}

.
B Setup PMAC Device 0 (o=l

|Molor 1

LJ!-P(: Ultralite

Motor #1's Input Channel Selection. ..

Note: “K WTI_' Kill é_i_ln_rf:'_crior_a ||:| _aijy_c:reen
Step 9 of 23 | Instruction |

| want my amp fault, pozition limit and  home:
FLAG INPUTS to come from:

Board #1 Channel 1 ~|

My Amp Fault Signal is - AMP Fault, Position LIMIT . ACC‘24E2 PWM %E—1
* High-True Amp Fault

" Low-True Amp Fault Chanel % AI_-I Iﬂ}l'{él- |_| |:|.

" IGNORE Amp Fault

And ..
o

- Servotronix AMP(CP3) Fault Level : HIGH

[ I'm using ACC-51E

- Position Limits Enabled X3

! Back y}c Continue |

\Press F6 to turn on or turn off Verbose Mode

B. OK HES FELHEtt

1124=$800001 Ixx25 : Motor Flag Address
Ixx42 : Amp Fault Input Address
Ixx43 : Motor LIMIT Flag Address

Ixx24 : Motor Flag Mode Control

[~ Edit Command

Skip « 0K X Cancel ‘ :

20
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Step 10. Current Loop Tuning

A. Current Loop Auto-Tuning HE

2L

=2
=

F k]
5 Setup PMAC Device 0 0 [ncnlvi= - [

[Motor 1 _~[LPE Ultralite

Current Loop Tuning
Note: *K will IuII a'l-lnrr_a- _c»'{c-r:'s iri-_a__n_:,r Screen

Step 10 of 23 | Instruction

Current Loop Auto-Tuning ‘

[recommanded for new users)

Interactive Current Loop Tuning

[recommanded for expenienced users)

G,

Back

]

. Continge

'iF"ress F6 to turn on or tumn coff Verbose Mode

L% =

B. ofzfiet 0] 4 F Begin Current Loop Auto Tuning HES FEL|CH

Current Loop Auto-Tuning

S

~Design Goals

Band Width [Hz]: ]233.0
1“.?

Damping R atio:

¥ Auto Select Bandwidth for me

~Proportional Gain Selection-

= Kpl [in feedback path]
« Kp2 [in forward path]

{~ Both Kpl and Kp2

Auto Tune Parameters

Excitation Magnitude [bits]:

==*E yercise caution!-see manual™

e —

Excitation Time [ms):

Usze Test Scale Factor of

5000

=

Begin Cumrent Loop Auto Tuning

Exit

Feedback Path&2C} Feed forward

path Gain0| L 0|=92| &

o

SES
[o] A=X
':E

]

g g

=

UMAC_Direct PWM AMP Setup
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C. OK HES FEHE

Motice — - —

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.

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

X Cancel I

[~ Don't show this message in the future

D. Current Gain Auto TuningO| ZLtH Implement New Gains and Check Response HHES

2Lt

Current Loop Auto-Tuning Resuls

==

Present Gains Recommanded Gains
Ki [current): 0.0000000 0.0267131
K.p2 [Current): 0.0000000 1.2068892
Kp1 [Current): 0.0000000 0.0000000
The auto-tuner has selectd a bandwith of 238.0 Hz - i@i ‘
Implement HNew Gains and Check Responsze

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

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

JQK

x LCancel

[ Don't show this message in the

future

UMAC_Direct PWM AMP Setup
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F.

Current Loop Step Response 201 = Close HES FEL|Ct.

—

BB Current Loop Step Respanse q “ E@lﬂ

I HR(k-& BEDER| b F| LA >

Actual and Command Current (ctg) Vs. Time (sec)
6000.00

R Ty 1 e B S

P T S e e R
=

& az000- oo

5

& 3600.00--

B 000
£ 1800.00-(4
£ 1200.00
o

= ! 1 ! !
T e e e L
z

B

0.000 0.010 0.020 0.020 0.040

— Actual Current

| Rize Time=0.001 s Peak Time=0.002 ¢ Matural Freg=310.3 Hz Over
Shoot=6.3% Damping=0.7 Settling Time=0.003 =

0 X

Eff 4 L|Ct
- Rise Time <= 0.001][s]
- Over Soot <= 5%

- 0.7<=Damping <=1

gutyoz ofgfel =AZ UHY FS Current Loop gain Of LR HYE

—

HrO} MAUSEA Current Loop Gain & Tuning 6t 42 & Interactive Current Loop

Tuning HEZS F&LIC
(& setup PMAC Device 0 l ) =R

IMolm 1

_~|vpe Ultralite

Current Loop Tuning
Hote: *K will l-':;i_l'l all hjic»i{n rs in'_a-_n_y screen
Step 10 of 23 | Instruction |

Current Loop Auto-Tuning

[recommandad for new users]

Interactive Current Loop Tuning

[recommanded for experienced users)

Back

Press F6 to turn on or turn off Verbose Mode

UMAC_Direct PWM AMP Setup
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H. Ixx6l, Ixx62 & Z™E38}0 HCF MYUSIA Current Loop Gain & Tuning & L|Ct.

Interactive Digital Current Loop 'I'uni?gﬂ““dr::mﬂH
— . — — — S
7 Your Current Loop Gains iiEanent ooy Sep :
Ix61 Current Loop Ki ]'1025 Step Size [bits] :
]5I]I]I]
Ix62 Current Loop Kp2 11-5 .
1%76 Current Loop Kp1 ||]-|]|]|]|]|]|]|]|]|]|]|]|]
Dwell Ti 3
129 First Phase OffSet |-92 well Time: msat)
]5I]
| 1x79 Second Phase Dff5 |-8
Do A Current Loop Step
| foee m
- E 3 E = y |
- Ixx6l O] =OFEIAZE 2Ch &L= wWalx|X|0F Overshoot O] I8N Ixx62 =
ZS7tAl7|H Overshoot & £ £ Y& LICH
PQ& Current Loop Step Response =HAET X )
‘Ha k-~ REEER «d @ LB L »
Actual and Command Current (ctg) Vz. Time (zec)
GO00.00 | T T
5400.00
= 4800.00 T B e -
& 420000 I
g;%uu.uu- f
| ;% 3000.00-| I
o 2400.00----
£ |
,E 1800.00 |
E 1200.00-{
= 1
600.00-| _ ; : :
i 0.000 0.010 0.020 0.030 0.040 0.050
| — Actual Current
I Rise Time=0.001 s Peak Time=0.002 s Matural Freq=593.2 Hz Over
| Shoot=0.7% Damping=1.0 Settling Time=0.001 ¢

— =

2| d2j== OvershootS Z£0|7| I8 xx62 & Z7IA|7{ ™= ZH Y L|CH
o

Auto Tuning A| £ %=l Overshoot(6.3%)7} E0=RAS2(0.7%) & = USL|LCL

24
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 Your Current Loop Gains

Ix61 Current Loop Ki

10.025
%62 Current Loop Kp2 11-5
I %76 Current Loop Kpl IU-UUUUUUUUUUUU

1%29 First Phase OffSet |-92

1x79 Second Phase OFff5 I'B

Interactlue Digital Current Loop Tum‘n-gm&E

I

Cunent Luup Step
Step Size [bits] :

lﬁl]l]l]

Dwell Time [mzec] :

—

Do A Cumrent Loop Step

r
@& Current Loop Step Response

([ H@ ko -d - B[
6000.00 |
5400.00 |

o 4800.00---(
4200,00-|
360000 |
3000.00 ||

rbo Setup Plot Resul
B
=
=
= =
=

ul
oW
=
=
=]
=]

Actual and Command Current (cts} Ve Time (gec)

o 1 i " i
2120000
o

"B & |2

600.00 : ; _ _
i 0.000 0.010 0.020 0.030 0.040 0.050
i_—— Actual Current
I Rise Time=0.001 s Peak Time=0.002 s Matural Freq=501.6 Hz Over
| Shoot=1.1% Damping=0.8 Settling Time=0.001 ¢ 1 Close
2| JEHu'— Damping Ratio(1:0ver Damped)E& Z0|7| I8l Ixx6l & FI7tA7AA H5H
Z1 YL|Ct. Damping Ratio 7} O| 0| H|SH E20{=AS2(08) & = UASLICH

-
ot
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Step 11. M & Protection 47
- HFEA] BEQ| Current Spec I} Amp 2| Current Spec & Z!
AHSIHA 2.

- Of2l = Servotronix AFQ| Current Spec QUL|Ct ALESIA|=

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 15.9

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 1237

A. Yes O H33t = Continue HES =2{FAH L.

- —
&> Setup PMAC Device 0 0 [scul=n i o

_~|vPe Ultralite

] iMutor 1

Integrated [12T] Current Protection 5etup

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

Step 11 of 23 Inslruclion]

Do you want to enable
the 12T current protection
feature ? (this would
medify 1-Variable: 1x69,
1x57, and 1x58)

J | Continue

| Press F6 to turn on or turn off Verbose Mode

26
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b

B. RE/ET0 et Current Limit FEE PHt = OK HEZS FELILCE

-
Current Protection Setup ‘ - e E

We will set up your current protection parameteres based on the following queston:

1.%hat current {in amps) indicate a full range reading on th ADC Amp
[Woltage limit of the ADCAaltsfbmps of the current sensor ?

2.Whatis the Instantaneous Current Limit of vour systerm (The Armnp
lesservalue between the motar and amplifier instaneous
current limif) ¥

3.WWhatis the Continuous Current Limit of vour system (The Armp L
lesservalue between the motar and amplifier continuous current
lirnit) ?

4 Wvhatis the maximum tirme farwhich the instantaneous current S8
limitis permited ?

™ Select from Driver Lists

x Lancel

4
Current Protection Setup et

“We will set up your current protection parameteres based on the following queston:

1.%vhat current {in amps) indicate a full range reading on th ADC 31.8 Amp
(oltage limit of the ADCHoltsfAmps of the curtent sensar ?

2. Whatis the Instantaneous Current Limit of your system (The 18 Amp
lesservalue between the motor and amplifier instaneous

0 | current limit 2
3.%hatis the Confinuous Current Limit of vour system (The 6 Amp
lesservalue between the motor and amplifier continuous current
limit) 7
0.5 Sec
4. %vhatis the maximum time for which the instantaneous current

limmitis permitted 7
=

¥ Select from Driver Lists |EP3[II325[I (6A) j
J OK x Lancel

b )

- Select from Driver ListsE X|Ast F| AIRDEHS MEHGHL| L}
- BEo| ME 80| AMPO| ME 8=C}
XFAd

o 1=
2~4 BB ZMBHL|CEH (B2 12 AMPO| 222 AL2%tL|CH

C. 238 @0 %=X =Holst £ OK HES +&LICH

Commands to Send b | -\@

Ixx69: Motor Output Command Limit
ll  Ixx57: Motor Continuous Current Limit

| Ixx58: Motor Integrated Current Limit

[~ Edit Command

Skip

UMAC_Direct PWM AMP Setup
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Step 12. Rough Phasing Test

- Percentage of command output Gt

gt

=

A. Command Output Percentage 2%

E& Setup PMAC Device 0 =

L=

iMolm 1

Rough Phaszing Test. .

Step 12 of 23 ] Instruction

v |LPE Ultralite

Enter the percentage of command

i between each step 2000 (ms]

L7 e

Back

Continue |

| Press F6 to turn on or turn off Verbose Mode

=2 10%8: &7 =2 15%Le[Z HAES

I
n>
o2

= Continue HEE FEL|LC}.

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

- Time elapse between each steps : 2000 [ms]

AL percentage of command

TestA| Error7} 24 &b £~ Q)

oultput: - EE‘I 9' —?—6"7" %‘
| output2| 0| o™
5 -z L|C}.
Time elapse

o>

- percentage of command output £f0| 10%E HoH™

B3 HAIX[E

Warning

SHTLICL (Yes HES FEL|CH

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

l'\

L —

B. OK HEZS F&UHEt

-
Motice - E -

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

U’QK

x LCancel

I Don't show this meszage in the future

R — __

UMAC_Direct PWM AMP Setup
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I=Rmi=|

C. Ofgiet &2 HO| HAILZBHAM ZH7I X YL|Ct
Please Wait... L.

Click on Cancel or Press Escape to abort the test.

m -

- Output Percentage?} £510f H|3{ HOtM ZH7I YHo=z X 0[X| &g 4% Of
BiQt Z+2 0|2 OJA|X|E Z=HTL|C} percentage of command output 7S =9l &

CHA| TestE Tl L|CH

—
Error

‘.61 Irvalid Test Results. One or more of the measured step sizes were invalid. ou muszt repeat the test (with a possible larger PWh - amount) before continuing,your curment-sis-step result i
ey 11 -1 5 2000 -972 52

IF you wish to skip this test and phase the motor manualy please select - 'Setup features' from the menu, and then 'Go ta Step’ and select '0pen loop test' from the list

D. Test7t} d5&o2 2tgk|H OK HEZ FELICH

<

-
Scuccess! - .

Your current-gix-step result is
-1125 -1234 -1250 -1208 -1150 -1171
Your motor haz been successfully phazed!

29
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Step 13. Open Loop Test

A. Open Loop Magnitude?} Time= 7%t 2| Do Open Loop Test HEZ FEL|LCt
(& setup PMAC Devicen G=SEER

[Motor 1 v |»PC Ultralite

Note: *K will klll all Frﬁc&c»r: 'a-_nly SCreen
Step 13 of 23 l Inslluclioni

| Open Loop Magnitude [%]:
|2

] Open Loop Time [msec):

100
- ZE7F #EA SHE 5+ A2 ®H2 % £

Mumber of repetitions:

il o TestE RIS F=A|7| HEEHL|LCF

Do Open Loop Test | . o
- Open Loop TimeE HE ZH 28 4% 7|79

StrokeE HOIE = /USLICL

Press F6 to turn on or turn off Verbose Mode

B. Command®} Velocityo| gtsk0| 2X|et AL Yes HES SEL|C}

- ™
@5 Open Loop Test Result - E@Iﬂ
‘Halk-o- || DEEER eadd | LB %>
Commanded Current(bitz) & Velcocity (cte/zec) Ws. Time (sec)
. + 100000.00
AO0ED0E = e :
: - G0000.00
600.00---
3 50000.00
§ 400.00
i ! 4000000 ||
=}
& 200.00 -
21 : 20000.00
£ 000 4
= ¢ 0.00
£ -200.00- it =
2 : |- -20000.00
8 -400.00 o
= i I~ ~40000.00
-500.00 .- -~
i .- _£0000.00
-800.00 e g
: i : 1 | -80000.00
0.000 0.0&80 0.160 0.240 0.320 0.400
— Commanded Current — Velocity
You should gee an increasing velocity curve during the positive segment of the
current command, and a decreasing velocity curve during the negative segment ¢ Yes @ No |
of the current command. Is that what you are seeing ? 8 H bR
[ — —— — =

30
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Step 14. Phasing Mode 474 (Using Hall Sensor)

A. Power-up Phasing MethodE Hall Sensor2 A%t | Continue HEZ FEL|Ct

53- Setup PMAC Device O _hﬁlﬂlg

JMotor 1

_~ |+-PE Ultralite
BApplying the Phase Register Yalue

Note: ~K will kl_ll a'I'I-E'(I__c;ior:-s |na__ny sCcreemn

Step 14 of 23 Inslluction]

l For initial power-up phazing of the
l motor, | will be uzing a :

[

I i Resolver

i Absolute encoder

= Hall effect sensor
or encoder’s UVW track

| i~ Incremental encoder

Back \

"_Press F6 to turn on or turn off Verbose Mode

B. Hall Sensor Calibration MEE 25t & Do Hall Sensor Calibration HHEZ & L|LC}.

F

-y

Hall effact sensor calip_rgﬁgn-qu'_ ptc

Flease first selectthe magnitude for doing hall sensor - Magthde of |mpIement|ng

calibration. Then, click 'Do hall sensar calibration.' After the o =el] o 0
il . calibration2 ECt=9 AL 10%
calibrafion is completed, you can click Test hall sensar e °
phasing' ta test haw your hall senlsolrwnrks. (Nlnte: the testing LH 2|7} =l L|LC}.(Calibration&! g 0|
involves 4 open loop move, and its justan optional step). N
. ) ) Al & AL 0] S XTIMN =
Magnitude of implementing m N = =2 o A= o7 @
calbration: v | Z[percent]
I 2Lch
Select UvW Input Channel JBuald #1 Channel 1 _,J ‘
How pou want motor phasing being implemented? - UVW Hall effect Sensorol ol
e =
|| | (* Phase at'$' command. I
" Phase at power-up/reset. S MENSHL| CEH(ACC-24E2)

Calibration Complete!

Do Hall Sensor Calibration. m
—— - Phasing A|M2 'Phase at '§’

'S AMEH SHL|C
Test hall sensor phasing I Close command'g A& LIC}
Warning ) k| E 1 — =) Magnitude?} 10%E 42 4
I_ “f'our input magnitude i more than 10%, Do you still want to proceed 7 —?— A 2 D‘” Al X| 7|‘ =5 E|=| |_| EI‘
L
(Yes HES FELICH
Mo ‘
L

31
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C. OK HES F5HE

D. CalibrationO]|

E.

Motice

i

— g

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

X Cancel

‘/QK

| I Don't show this message in the future

TAEHNM ZE7} S5 YLCH

-
Please Wait..

Click on Cancel or Press Ezcape to abort the test.

I
| |
Calibration0] MAIM oz Qtzg|m MA 7 20l &

OK HE& FEUCt

Commands to Send -
3

1191=$C30000
1181=478200
1174=0

1180=0

Ixx91 : Motor xx Power-On

Phase Position Format

Ixx81 : Motor xx Power-On

Phase Position Address

Ixx74 : Motor xx Phase Finding

[l [ Edit Command
Skip JDK X Cancel Ixx80 : Motor xx Power-Up
Mode Time
-9l e Ao mat Zrapd 4 ot

UMAC_Direct PWM AMP Setup
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F. Calibration ez =

——

HaII effect sensor cailbr

Flease first select the magnitude for doing hall sensor
calibration. Then, click 'Da hall sensaor calibration.! After the
calibration is completed, you can click 'Test hall sensar
phasing' to test how wour hall sensorworks. (Note: the testing
involves 4 open loop mowe, and its just an optional step).

IE '] Z[percent]

|Board #1 Channel 1

M agnitude of implementing
calbration:

Select UYW Input Channel

How pou want motor phasing being implemented?
{¢ Phase at '$' command.

" Phase at power-up/reset.

Do Hall Sensor Calibration.

Calibration Complete!

Test hall sensor phasing

Test hall sensor phasing HHEZ F+EL|LCt

-

o SN ——

The open loop mation will occur 6 times during this test to confirm phasing at
the 6 transition points of the Hall effect feedback. A messge indicating the end
of the test will appear after this test is over.

- Test hall sensor phasing Hi
£g 29 od Fixel e
Yol BAEULE 7HsotH
7|4 F=EE StrokeQ|
of 71 5= %Xl o7

?|8ll Stroke F=2|0f CHE 7|

== =
7= 52 MASHH FAa.
% — -
= S EOo L=
G. S5 HiE Test’7} BF 2t kM =0l HEZ FELICL
i —— =] 3
BB Open Loop Test Result i . l E@Iﬂ
e @ k@ G &
100000 [ _— .
200.00 | : ‘ : | 150000.00
00 i |
5 60000 S i~ 120000.00
£ oo 20000.00
B l
o 200.00-| 50000.00
2 1 |
si iy 30000.00 —n ﬂ
o
il & 20000/ wo || Information ﬂ
S -400.00--- -
£ - -30000.00
T 600.00--- 1) i
I | - -80000.00
0000 | i | e Test completed.
~1000.00 ' ! L - ! _ |
0.000 0.080 0.160 0.240 0.320 0.400
= Commanded Current — Velocity |
-'"'D ................
You should zee an |n|::leax|ng velocity curve during the positive segment of the i a I-l—l ______________ 1]
| | current d. and a di locity curve during the negatlve segment ‘/ Yes
of the current command. ls lhal what pou are seeing ? o
S — _ A
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Step 15. Encoder Address A7

2> Setup PMAC Device 0 e

_~|1pG Uttratite
Position Loop Feedback Senszor Setup
linote: “K will kil a_i_lum_c;tcuré in éhy SCreen|

Step 15 of 23 | Ingtruction

| want my position feedback to come
from:

+ Incremental Encoder

= Absolute Encoder

" Sinusoidal Encoder

[ Back
¥

!:J}H .............. =T

Press F6 to turn en or turn off Verbose Mode

o
A. Incremental Encoder MEl = Continue H

g w2urt

B. Encoder 2 Chanel(Acc-24E2) MEH = Continue HEE SEL|C}

I8 Setup PMAC Device 0 Lol

_~ |G Untralite

Position Encoder Channel Selection

iltote: “K will kill all motors in any screen|

Step 16 of 23 | Ingtruction

'| Your encoder is in the following
channel:

|Board #1 Channel 1 -

~Quadrature Decod '

ol L ol S ol

[ Back
¥

Press F6 to turn en or turn off Verbose Mode

UMAC_Direct PWM AMP Setup
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A
C 28 U

ol £ OK HES +&5ULCH

i

Commands to Send

e ——

1103=$3501
|I1 08=36

Ixx03 : Motor xx Position Loop Feedback

address

[ Edit Cormmand Ixx08 : Motor xx Position Scale Factor

« OK X Cancel ‘

Skip

D. Incremental Encoder ME! & Continue HES FEL|CH

» Setup PMAC Device 0 [

_* [LPC Ultralite

elocity Loop Feedback Senzor Setup

Hote: “K will kill all motors in any screen

Step 17 of 23 | Instuction

| want my velocity feedback to
come from:

{* Incremental Encoder

" Absolute Encoder

" Sinusoidal Encoder

|Press F6 to turn on or turn off Verbose Mode

35
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E.

F.

G.

Encoder @2 Chanel(Acc-24E2) MEH = Continue HHEES FEL|C}

Sotup PMAC Device 0 (sl

|Molor 1

LJ -PC Ultralite ||

elocity Encoder Channel 5 election

Note: “K will kill all motors in any screen|

Step 18 of 23 | Instruction

Your encoder is in the following
channel:

|Board #1 Channel 1 -l

Quadrature Decode
= { &

[~ Edit Command

Skip : oK X Cancel ‘

Turbo Setup =

- PID Auto Tuning2 AZMSIX| 4&L L

- Turbo SetupE 2T SR FM 2.

Ixx04 : Motor xx Velocity Loop
Feedback address

Ixx09 : Motor xx Velocity Scale

UMAC_Direct PWM AMP Setup
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Step 16. d7d X% 9! Reset
- Turbo Setup A3 Z0| UMACO|A PLC 31RHE AtE3IA E LICL m2tA Turbo Setup &
& = Pewin32 Menu->Upload ProgramsE Al&l5t0] PLC 310| 22t7F 2 42 S =5|
Z=0{0f gtL|C}. Terminal0]] “Open PLC 31 Clear Close”"& 268l FA|™ =L|C}.

42 PEWIN3ZPRO -— [ CWPROGRAM FILE

42 Upload Programs :PMAC:0 V1.943 01/31/2007 UMAC TURBO... [ |5 | [sEam]

Tle] Teminal_Configure View Resi . P || ==
New File { PLC 31 $_A000 152
Total of 0 Programs Occupying 0 Words In DMACS S M
Open File. Toral of 1 DLC Dragrams Oscupying 154 Words In DMAC'= Memory

New Workspace.

Open Workspace.

Save Workspace

Save Workspace As...

Close Workspace

Show Project Manager F2

Upload Wariables
Upload Program(s)

Select All Motion Programs ‘ Select A1l PLC Programs ‘
Download File

et T Select None ‘ Select &l ‘

= | Upload ‘ Dene

42 Terminal PMAC:0 V1943 01312 [ [ 42 Terminal PMAC:O V1943 01/31/2.. [ = || 3 |[eE5a]
B

Open PLC 31 Clear Close

Open PLC 31 Clear Close] ~| | =

- Save : Pewin32Pro A3l = Terminal0f| “SAV" HZHEZ 243510 Flash M| 2 2|0 Datas X

et ot
- Reset : Terminal0] “$$$" HHS L0 UMACS Reset &tL|LC}

Enter/Return to send command to PMAC. = er/Re o send nand to PMAC. =

Please wait while PMAC writes to the EEPROM.. |

SAVE command completed

mmand to PMAC. | nand to PMAC.

Please wait while PMAC writes to the EEPROM... Please wait while PMAC writes to the EEPROM...

SAVE command completed SAVE command completed

Pl wait while resetting PMAC

Reset Complete

37
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