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UMAC Turbo CPU / Communications Board 23

UMAC 2 JI&0l ALY PMAC Series 2t €¢l CPU JIs1dt Communications 1SS

& Board 0l 245t JI&E ACC-54E(SAEE)It 22 RELILH Base Board =
80MHz 2| 2E=Z ¢t DSP56303 CPU £ AtEatal Option 0l et 160MHz, 240MHz 2
CPU E AtZ& = UASLICH 100 Mbit/sec UDP/IP, TCP/IP Ethernet &4l, 480 Mbit/sec
USB 2.0 S4&I2 XI5t £ X Serial Port 2 JWJF & =& ASLILCH

Note:
&, USB 2] A2 HOST 22 M Xtoll 2 USB L1EO0| LME &~ A2 =

AEE Aot EsLICH

i & | E6 Jumper | | E3 Jumper |

i

T 1
[. LLARRIARIANARNE]

L LA

E23 Jumper

< UMAC Turbo CPU Board 2 & 2 XI>

E3 Jumper : Re-lInitialization on Reset Control

UMAC Ol W= 228 2MZ 2ottt S4l0l HELUS R0 otEANE 22

RESET 2 & M AtE6t= Jumper 2 A, 22t HB 0 $$$+++ 2t 22 I s2 &LILCL

SIERAINHA 22 RESET 0| 228 B0 Jumper £ Close(&E) = :

HZ S0 UMAC Ol &5t MRS I110 PEWIN 32 Pro € Al 8iotH =I5t & AEHZ
A ELICH
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E Point and Description Default
Physical Layout
:Mzw Remove jumper for normal reset mode (default). No jumper mnstalled
T Jump pins 1 to 2 for re-initialization on reset.

< E3 : Re-Initialization On Reset Control >

Note:

Z)|5t &5 R N&E = Ol= CPU =8 THAl 22I5t0 E3 Jumper € MIHGHL
TSollOF BFLICH E3 Jumper Jt HZE &EHZ A2H UMAC S S E T OCH CHAI
=130t ELICH 2k, UMAC 0| RE& M OHCH =J(3H0t 2 THE E3 Jumper £
0101 OF BHLICH

E6 Jumper : USB/Ethernet Micro—Controller Firmware Reload Enable

MZ 2 H&E2 USB/Ethernet Micro—Controller Firmware £ reload Al21J] 6l Al
AZ3dt= Jumper 2 LICH Z=J(0l= Jumper JF 2= AEHOI0, 228 A0

Jumper € HIHGEH AFEZELICH Jumper HIH = UMAC Ol &21610d M3 2 2
(@)

(.

R4
AL

AMEHOIA Jumper E &2 = configure Ethernet for PMAC E2 &2 0|06t

MZ 2 HE 2 firmware 2 reload A& LIC}.

E Point and Description Default
Physical Layout
Remove jumper to reload firmware on power-up\reset. Pins 1-2 jumpered
Install jumper for normal operations.

< E6 : USB/Ethernet Micro—Controller Firmware Reload Enable >

E23 Jumper : Firmware Reload Enable

MZ& B& 2 CPU Firmware Z reload Al212] fIHA AF=2dt= Jumper & LICEH.
ZI10l= Jumper JF 20| oF TIHUCH, 2LEH 220 J
AEELICH Jumper HZ = UMAC 0fl & ol 832 £ = PEWIN32Pro £

AHBIH EI|0l Firmware Reload € 918t 0| £ Y firmware I 2 Reload

umper € A Z5H0

4

otAIH ELICH
E Point and Description Default
Physical Layout
Install jumper to reload firmware through the communications port. | No jumper installed
Remove jumper for normal operations.

< E23 : Firmware Reload Enable >
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Note:
Reload &2 F0ll= CPU =& CtAl 22I6tH E23 Jumper & M HGH2 2 SELICH
PEWIN 32Pro € &8s M A &0] oF &) Firmware Reload Off 2t& & &0 £H

m
N
w
[

umper £ &0Ia10F 8 LICH

ACC-24E2A Board A7

a

o

ACC-24E2A = £10V DAC £ 0|28t LBtHA0l &3, EE2E XM, 2-Phase
Command &4 M0 E 28 Board & LI

8t OS] ACC-24E2A Board = 4 Channel(4 )& M Jt=36tH, Base Board =

2 Channel 2 MO Jts3t22 Interface & Option Board (OPT-1A)E FJtot0

4 Channel 2 Mg = AsLILCH

Servo IC = PMAC CPU 22 212 A2 AT S2HHA CIHHEIOIA 2 St M2 JIs
+=eiot= & IC 0l Encoder Counter, Position Capture, Position Compare Jls &

Mel s=0 elZet JlsS2 CPU 2 2 Q10| SEXHCZ =g LI

o

- Analog +/— 10V velocity commands

- Analog +/- 10V torque commands

- Sinusoidal analog +/- 10V phase current commands
- Pulse and Direction commands

- Differential/sigle—ended encoder input

- TTL Level U,V,W(Hall sensor) input

- +/- Limit, Home, User Flag input

Channel & &1t == Connector £ Xl

Base board 1 JH(2 channel)0il interface £ option board & =J+4 channel)old
MNEE 4= JASLICH dHE2 ZMIF HA Az 2L e & £20] ¢ (Digital

Encoder)0l Otel £20] & (Command output) 2 LICH & 220 M 8HEZ(|

ME 129 =010 & 20| JHE 2 2 YSEALICE Ot BEE22 & 2210 2tz

MOHEZQ| JHE 29 20|10 & Z0| HE 1 9 SEALICH H2S 4= UASD
Al

HIZN &3 AMEN e FES F 110t
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Note
2t Channel & 2|8t & LEE HZE M= PHEA HESH /IXIE &0e16t1
oA Z5HOF SLICH (222 Accessory Ol T et AXIDF CHED| THR)

ol ¥y
'P']\_I_T':

[Chamer 1 ] [ v |

<ACC—24E2A Board Jumper % Connector, DIP Switch ® XI>

E13 Jumper : phase and servo clocks(receive / transmit)

O 2 IIEE & R0 2= ItE2 clock 2 SI18tAIAOF ct=0l, 0 I AFESHA
&= Jumper & LICH OFAH JtE= Transmit mode & &8t UE JtESE
Receive mode & & &0t Clock 2 SJIAIH AtEoHOF &LICH Transmit mode 2
HHotHAH E132/ 1,238 SUHA 2,3 8= HZot1, receive 2 &FGtH 1282
1ot ELICH (BHES 018360 AEAIR)

Jumper | Config. Description Default
El3 1-2-3 | Jump -2 to receive phase and servo clocks Factory set
Jump 2-3 to transmit phase and servo clocks

< E13 Jumper : phase and servo clocks(receive / transmit) >

Note:
ItEe WA ¥ =t Aol E13 Jumper € E0IGH A clock 2 S718 Al 0F &LICtH
ch, 2A =1 UMAC =& & &06IAl CPU 0l A= HEM 3t=(Servo IC 2)E
Master clock 3tE2 &G0 E5tE &LICH
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E1A, E18, E1C, E1D Jumper

Jumper JF &0 AKXl £ 2 M= Motor 2 hall sensor (TTL Level) 22 = g2
o0, Jumper Jt & &0 A= B R0= Pulse and Direction (1S E £ ot= &=
e LICt.
Jumper | Config Description Default
E1A 1-2 No Jumper for TTL Level input for CHU1 flag No jumper
Jumper 1-2 for DIR 1+ output in Stepper Mode
EIB 1-2 No Jumper for TTL Level input for CHV1 flag No jumper
Jumper 1-2 for DIR1- output in Stepper Mode
EIC 1-2 No Jumper for TTL Level input for CHW1 flag No jumper
Jumper 1-2 for PUL1+ output in Stepper Mode
E1D 1-2 No Jumper for TTL Level input for CHT1 tlag No jumper
Jumper 1-2 for PUL1- output in Stepper Mode

< E1A, E1B, E1C, E1D Jumper >

Dip Switch : Servo IC Number & &

Servo IC 2] Base address = UMAC 0l &S A U= =A2 2H 0| Dip Switch 2

3oz Holl&ELICH

Number J} 2

o2

CtZ Number &&=

Otell el E2F 20| Dip Switch € 2% on 21AIH Servo IC

AT E D 18 Channel 2 =401 $78200 22 & & &LILCY.

< ol

M= Otell 22 201 €3S o8 AlR.

e Turbo 1" 1 w h (516
e SY1 ety PMAC Servo | Channe | 2 : ’ : ; [-Variables | Ident,
i Channel | Channel | Channel
615141312 1 IC# (m) 1 Address
on | on |on | on | on | on 2 | $78200 | $78208 | $78210 §78218 | I7200-I7249 | ST8F08
on | on|on | on | on | off 3 | S78300 | 78308 | $78010 §T8318 | I7300-I7340 | §78FOC
on | on |on | off | on | on 4 | $70200 | $79208 | $79210 S70218 | I7400-17449 | STOF0S
on | on |on | off | on | off 5 §70300 | $79308 | 79310 | S$79318 | I7S00-I7549 | $79F0C
on | on |off | on | on | on i STAZ00 | $7TA208 | STAZI0 | §TALIS | I7600-I7649 | STAFOS
on | on |off | on | on | off 7 | §7A300 | $7A308 | $7A310 | $7A318 | I7700-17749 | STAFOC
on | on |off | off | on | on ] $7B200 | $7B208 | $7B210 $7B218 | I7800-17849 | $7BFOR
on | on | off | off | on | off 9 $7B300 | $7B308 | §7BAI0 | $TB3IS [ IT900-IT949 | STBEOC
on | on|on | on | off | on 2t §78220 | S7TEI2E | 7R230 | S§78238 | I7250-17199 | S§76F1R
on | on|on | on | off | off 3* S78320 | $78328 | $7R030 §78338 | I7350-I7390 | $78F2C
on | on | on | off | off | on 4% §79220 | $79228 | §79230 $79238 | I7450-17409 [ ST9FIR
on | on | on | off | off | off 5t | 879320 | $70328 | §$70330 | 870338 | I7550-I7599 | $70F2C
on | on |off | on | off | on 6* [ $7A220 | $7A228 | $7A230 | $7A238 | I7650-17690 | STAF28
on | on |off | on | off | off 7* | §7A320 | $7A328 | S$TA330 | $7A338 | I7750.17799 | STAFXC
on | on | off | off | off | on §* | §7B220 | $7B228 | $7B230 | §7B238 | I7850-I7809 | $7BF2S
on | on | off | off | off | off g | §7B320 | $7B328 | $7B330 | $7B33§ | I7950-17999 | $TBEC
< Dip Switch &&0il & Servo IC Number & Base address >
UMAC MANUAL 5
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Note:
=9l WAl & =IF A0l Dip Switch & &¢Qlall A Servo IC Numbe %
Base address I} S5 Xl 2H & Aol OF &LICH

H2L X Y| A6t Servo IC =AU2 &2 SIAAIL.
Jl& E0tAl &=AUZ X8 SN Y20 CPU HA & JINMSEBLRH
Servo IC2 HOZ A|ZELICH

Array X &} : Encoder Loss Detection &3

CHE 22| Turbo PMAC HIZ =2 2122] Encoder & & IHE 0l Encoder loss detection
2|25 JHAI 2 /JUSLICH Encoder loss detection JIsS AIEEY 22 Xts 2telEet0lE
(Differential Encoder input) &A1 2] Encoder AFEAI0I2F DtS3HMH Single—ended 2419
Encoder AtZ Al0ll= Encoder loss detection JIs& AlEE == SIS LICH

Encoder 22| 2+2t0] A &k /A &9 228 = XOR(exclusive—or) 5t AEHE &0l
efLICH Encoder & &2 AEHDJ &4 HO0I2tD SO 3 S &9 AEiD erat BHH

OIH XOR gate 2 £50| &&f 1 & RAELICH

Note:

K= E£06lAI0l Encoder loss detection 2SS AI26tE2 3D U =200
AZ5IHA %8 d<0l= USER J} B 25104 OF BFHLICH

+5V
RE $2R
Ae +
Ae -
® 3
—AWA—e 2
2R J;
GND
< PMAC Encoder /& 3|2 >
Akl
fiE
< XS 2ielEeo|e 2= ghal >
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ol

N
0
=
1
e
!
Al
mio
x
0z
mio
ol
x
e

Encoder loss detection =S dllMlot)| Ko A=

SfLICH cigol= ZHE S 0ellol Mets BHiHE S &

=)
1D
1°
o
Q'E
=
=
il
C
fm

< ACC-24E2A 2| Ofallol Mg AXl >

s, Oro v 3 :
. it 5 5 m

< Default &HEH > <BHHZ 4&Fel>

<ofalol M&k >

Note:
Lt Statd gsk0l 1 ®LICH

O 2H3F0ll S &r2loi OFELICEH

[
El
o
Jou
e
o
M

[e]
ol
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ACC-24E2S Board 2 A

Stepping Motor RS (L& O XM ) S 2ol Pulse & Direction &2 dl= Servo IC

Board 2/LIC}. Base Board 0l 4 JH2| channel 0] /U&LICEH.

-Jls
- Pulse and Direction commands

- Differential/sigle—ended encoder input

- +/- Limit, Home, User Flag input

2t Channel 9 Xl

HHSO S ML H& AEHZ

= 2 Mo AZUAN dHEZO0I 18 MHWE, D FIt2
M, OteHZ 0N & HFEO]

S ay

e e e e e e T L

- 4

drsaimant

Channel 4 Channel 3 Dip Switch

< ACC-24E2S Board 2| Jumper ¥ connector {1 XI>

E16 Jumper : phase and servo clocks(receive / transmit)
Oef &2 JtIEE
El= Jumper & LI

Receive mode & 8 &Gt Clock € SJIAIA AF&dHOF & LICH Transmit mode &

UMAC MANUAL
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HFotAH E1621 1,238 SUHA 2,3 8= HZ5t1, receive 2 &FGteAH 1,28
HZotH ELICH (BEIHE 0I=20t0 AEAIY)
Jumper | Config. | Description Default
El6 I-2-3 | Jump 1-2 to receive phase and servo clocks Factory set
Jump 2-3 to transmit phase and servo clocks

< E16 Jumper :

phase and servo clocks(receive / transmit) >

Wi L F=I Ao E16 Jumper E

Note:

B, @A =71 UMAC £8 = £6HAI CPU 0l A=

Master clock JtE& &

EQlol Al clock 2 SJ13t AIHOF ELICH

SHHM IL=(Servo IC 2)J}

ZolH E£otE ELIC

Dip Switch : Servo IC Number & &

Servo IC 9| Base address = UMAC 0fl & ¢

232z HollELICH

SIOHAM U

Oteh el E2F 20| Dip Switch £

NumberJl 281 o2 A& D1 H

Channel 2| =4

= =AM 2t 22H 80| Dip Switch 2
P 5% on JIAIH Servo IC

ot $78200 2= S&ELICH

CHE Number &8 2 ®IoHM = Otell 2 20| 282 S AIR.
st =
Interp SW1 Settings P“?g:u_ ) a an 48 5 taie
] Servo | Channe | , . I-Variables Ident,
5 Channel | Channel | Channel
615141312 1 IC# (m) 1 Address
on | on |on | on | on | on 2 [ $78200 | $78208 | $78210 $78218 | I7T200-17249 | S§78FO8
on | on |on | on | on | off 3 | STB300 | $78308 | §78010 | S78318 | ITI00-I7349 | $7EFOC
on | on | on | off | on | on 4 570200 | 379208 | 79210 §79218 | I7400-17449 | STOFGS
on | on | on | off | on | off 5 §70300 | $79308 | 79310 | S$79318 | I7S00-17549 | $79F0OC
on | on |off | on | on| on b STA200 | $7AZ08 | STAZI0 | §7A218 | I7600-I7649 | S7AFCR
on | on |off | on | on | off 7 | §7A300 | $7A308 | $7A310 | $7A318 | I7700-17749 | STAFOC
on | on |off | off [ on | on ] §7B200 | S7B208 | $7B210 $7B218 | I7800-17849 | $7BEOS
on | on | off | off | on | off g $7B300 | $7B30E | §7B310 | $7B3IS [ IT900-I7949 | STBEOC
on | on|on | on | off | on 2t 37822 §78228 | 378230 $78238 | I7250-17299 | §78F18
onn | on | on | on | off | off 3 §78320 | $78328 | §78030 $78338 | I7350.I7300 | $7RF2C
on | on | on | off | off | on 4% | $79220 | $79228 | $79230 $79238 | I7450-17499 | ST9F28
on | on | on | off | off | off 5t | 879320 | 70328 | $79330 | S70338 | I7S50-I7599 | $T7OF2C
on | on |off | on | off | on 6* [ §7A220 | $7A228 | $TA230 | $7A238 | I7450-17699 | STAF28
on | on |off | on | off | off TH | $7A320 | $7A328 | $7A330 | $7A338 | I7750-I7799 | $TAFIC
on | on | off | off | off | on 8 $7B220 | $7B228 | $7B230 | §7B238 | I7850-I7899 | $7BF28
on | on | off | off | off | off g | $7B320 | $7B328 | $7B330 | $7B338 | I7950-17999 | $TBF2C

< Dip Switch €380l & Servo IC Number & Base address >

Note:
It=9 WAl & =} A0l Dip Switch & #2Isl A Servo IC Number & S=E4 XA 2
& XolloF &LICH
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ACC-11E Board &&

ACC-11E Board = general Purpose input/output board &/ LICt. 24 Ji2 20|
124 4] 0| USLIC.

10
pal

Channel 9] &//&
MO NI A MEHZ B e &8 220 1/0 Input 0112 Ofel 20|
I/O Output & LILCH.
S S20A HHEER0| MY 19 22010 H 0| W20 2

R Z0 ML 29 s=LIC

A

OL&JIRIZ 8HRZ0| HE 1 2 0!

Channel 1 ¥ Channel 2 ¢ & El, E2, E3, E4

Jumper

Channel 1 ¥ ¥ Channel 1 3

< ACC-11E Board Jumper, Connector, Fuse 91Xl >

Note:
2t Channel & &)t =3 LEE HZE = BtEA &S fIXE &0I5t1

A2 OF &LICH

E1, E2, E3, E4 Jumper : UMAC OlA 2l J|2 Address &3

UMAC Ol T1E It=E Ittt AMFESHH 2 R0 JIE&0 QA8 11E It=2t address It
& = ASLICH Of TH E1, E2, E3, E4 Jumper £ AFEGHN 28212 11E 3tE2

==
= address £ 80t S=2 U2 = USLICE Oteffel =2 20l ET1 Jumper E
o4

M2 M= UMAC Turbo OlA $078C00 2| D12 F=AE A ELIH FItd =

= Of

R
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FE 0l ot & LICH.

i
0

MEJIES2 B2 2H X Z HEGH JI2 =4

Jumper Chip Select UMAC MACRO UMAC Turbo
El 10 $FFEO or $8800%* $078C00 (default)
E2 12 SFFESR or $8840%* $078D00
E3 14 $FFFO or $8880% $078E00
E4 16 $88CO* S078F00
* Could not be used with legacy MACRO CPUs (rev 100 —rev 104) but SFFE0. SFFE8
and $FFFO0 can be used with legacy MACRO CPUs.

< E1 - E4:1/O Gate Transfer Jumpers >

Note:
Iteol WAl & =3t AU 2= JAE =2l E1, E2, E3, E4 Jumper E & CIolA
J|=2 address Jt 25X LA ZFdlOF SLICH

ACC-51E Board A A

Analog(Sine input) Encoder £ A2E& 4= U= Interpolator board & LIC.

Analog Encoder 0l A sine wave £ &0tM 4096 MEHE S04 High resolution & 4=

HUSH MO E JtsatHl &LIC.

o

Il Mo gZ= 2-Channel 20| JlsdlH option—-1 2 FJt6td 4-Channel & & 0]

Jts e,

Channel 1 Channel 2

| Channel 4 | | Dip Switch

< ACC-51E Board Dip Switch, Connector {1 Xl >

11
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Dip Switch : Servo IC Number & &

Servo IC 2| Base address = UMAC 0l & EAHA Us =A 2 2H 0| Dip Switch 2
Ado=z HolYLICH oFeHel HE2F 20| Dip Switch 8 25 on 21AIH Servo IC
Number 2l 2 1 ©2 AX™ T D | Y Channel & =401 $78200 @22 & A &l LILCH.

CHE Number 28 = ?oiA= Ot E2 20| 28 = ot AR.

i Turbo 1" i v 4 (516
ey SW1 Setforp PMAC Servo | Channe | > , 4 , 4 [-Variables | Ident.
& Channel | Channel | Channel

615141312 1 IC# (m) 1 Address
on | on |on | on | on | on 2 | $78200 | $78208 | $78210 $78218 | I7200-17249 | S78F08
on | on|on | on | on | off 3 | S78300 | $78308 | $78010 §78318 | I7300.17349 | $78FOC
on | on|on | off | on | on 4 | $79200 | $79208 | $79210 ST0218 | [7400-17449 | STOFGS
on | on | on | off | on | off 5 579300 | $79308 | $79310 | S$79318 | I7S00-17549 | §79F0C
on | on |off | on | on | on 6 STAJ00 | $7A208 | S7A2I0 | §TA2IS | I7600-I7649 | STAFOS
on | on |off | on | on | off 7 | $7A300 | $7A308 | $7A310 | $7A318 | I7700-I7749 | STAFOC
on | on |off | off | on | on g $7B200 | $7B208 | $7B210 $7B218 | I7800-17849 | $7BFOR
on | on |off | off | on | off g $7B300 | $7B30§ | $7B3I0 | $7B3I8 | I7900-I7949 | STBEOC
on | on|on | on |off | on 2% 878220 | $78228 | 78230 | S$78238 | I7250-17299 | S§78F18
on | on | on | on | off | off 3 §78320 | §78328 | $78030 §78338 | I7350.17399 | $78F2C
on | on | on | off | off | on 4* §70220 | $79228 | §79230 §70238 [ I7450-17400 | $79F28
on | on | on | off | off | off 5t | $79320 | §79328 | 579330 | S§79338 | I7550-I7599 | $79F2C
on | on |off | on | off | on 6* [ §7A220 | $7A4228 | $TA230 | $7A238 | I7630-I7699 | $7AF28
on | on |off | on | off | off 7% | $7A320 | $7A328 | $7A330 | $TA33R | [7750.I7799 | $TAFIC
on | on | off | off | off | on g | §7B220 | $7B22 §7B230 | §7B238 | I7850-17800 | $7BF28
on | on | off | off | off | off g | $7B320 | $7B328 | $7B330 | $7B33§ | I7950-17999 | $TBFC

< Dip Switch &80l & Servo IC Number & Base address >

Note:
=2l WH L I A0l Dip Switch & &92I81 M Servo IC Number £ S5 Xl &
A A olloF &LICH

20um analog encoder € AIE6IU =S ZE 2 Count AHlAH

ACC-51E = Analog Qurdrature XMI8H(4 MUH)E St12, StERA 32 M, 2AZERN
32 AHHHE GO 4096 MIBHOF El= 24 21LIC}.

AB &S 4 THUN » SFESO 32 MbH » 2ZEAN(L=Z 0I5t 32 MbH = 4096 Xl th
& LICH

ez g 4% 2 &2l 128(8 %) + 3
OllH 20um analog encoder £ AIEE B
20um / 128 = 0.15625um (8=+%) =1 cts

0.15625 / 32 = 4.8828125nm (&=+2) = 0.xx cts L LICt.

£

2(a==5) Ot &= A2 LICH

UMAC MANUAL 12
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AWHEOZ2 1cts = 0.15625 cts 0/04, ACC-51E

ArEAl OAE QI HIH Jtsgt =
Resolution 2 H&F 0.04cts = 0.0015625um * 4 e

oy U
H
S
0
rr
Py
18]
c
fw

_,—-""'—-—_—‘_
/’//
>
///
/ \ A
1
/‘/
//
32 software counts per HW count

(128 software counts states per line)

1024 states per HW count

(4096 states per line)

= P! One HW count

NN Four hardware counts per line
< p| One encoder line

< ACC-51E 4096 HMtil &2l >

UMAC Board 274 9

EZ Lima Acturator pulse RIH

A8 Quardrature Encodor
A E HOST PC Z-ch DiftiSingle-ended encoder input

AxisLink-32hoard

deoh. il 1
' Pulzeir.
e Mitprt 2%
Ethemet 100 hbitfsec Zrehmnngl input, outpt
USE 2.0 430 Mbitises d-channsl dchannel 4 channal d-channz| Enc.input Opteisolation
X Enc.Input Enc:. Input Enc. Input Enc:. Input -
R5232 Serial interface g ©. Inp! e c. Inp :" ':
2 ¥ .
TGP/ ; ; ; Y vV
= = | = | ! ! = [¥=
i Do oo 20 s 5 i o 5 i : o | : x 'gc'
- i SRR 3 i I % - Ly] i & o i S e | e 15 =
; Pt Pt o
BRI Z| B Bz B iE|EiZ AR
= D=0l 0l (B0 05 40 00 (07| 8
W i 2 b = | = | F | = | =z
UMACD | ats| g i o i [2 i e | %
SiE|(E - 3 ! | |2 - UEREE B
= = ! | el | | L= | e =
Ei i f H : ¥ 4 = (O
= I 5 | el | I | . = (2]
g; i 2. i ': HERE NG
4 feod Bfe A Bl B B8 =4 ) = (I ) = S A =] PP SO = R AL | = TR Y -tk
ElO'l_l'O Mo % i 4 e 3 & )
—%
[}
L]
[ ]
[ ]

L]
d-channel < channel dchannel dchannel [ 8
Ot put Outpurt output output
E-channel
l i autput

Raotary Serva Drive

Rotary Servo Motor
. Pasition cortrol mads ACIDC SMPE
= e Torque control mode 1120 output

Speed control mode

<UMAC 0ff @Z & Board =2l 0l >
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UMAC 0l 922 =l Board E2| S5 &

1. CPU/Communication Board 1
2. ACC-24E2A(OPT-1A) Board 5 M
3. ACC-24E2A Board 1 H
4. ACC—-24E2S Board 1 I

Board &8 & & At

00

1. CPU/Communication Board

- E3 Jumper : No Jumper (Re—Initialization on Reset Control Disable)

— E6 Jumper : Close (USB/Ethernet Micro—Controller Firmware Reload Disable)

- E23 Jumper : No Jumper (Firmware Reload Disable)

2. HBIM ACC-24E2A(OPT-1A) Board — 4channel

- E13 Jumper : 2,3 ¥ A& (Transmit — Master card)

- E1A, E1B, E1C, E1D Jumper : No Jumper

(Motor 2 hall sensor (TTL Level) gtS &5

LICt.)

— Dip Switch : 6(0ON) 5(0ON) 4(ON) 3(ON) 2(ON) 1(ON)

Channel 1 Base Address :
Channel 2 Base Address :
Channel 3 Base Address :
Channel 4 Base Address :

$78200 —> motor 1
$78208 —> motor 2
$78210 —> motor 3
$78218 —=> motor 4

— Array X&' : Encoder Loss Detection Jls AFEWHE0 et Z2E&HLICH

3. SH T ACC-24E2A(OPT-1A) Board — 4channel

- E13 Jumper : 1,2 H A A (Receive — Slave card)

- E1A, E1B, E1C, E1D Jumper : No Jumper

(Motor 2l hall sensor (TTL Level) g2 &&

LICH)

— Dip Switch : 6(ON) 5(ON) 4(ON) 3(ON) 2(ON) 1(OFF)

Channel 1 Base Address :
Channel 2 Base Address :
Channel 3 Base Address :
Channel 4 Base Address :

$78300 —> motor 5
$78308 —> motor 6
$78310 —> motor 7
$78318 —> motor 8

— Array X& : Encoder Loss Detection Jls AF2H 20 et Z2H-ELICEH

UMAC MANUAL

14



UMAC MANUAL

4. I ACC-24E2A(OPT-1A) Board - 4channel
- E13 Jumper : 1,2 81 A2 (Receive - Slave card)
- E1A, E1B, E1C, E1D Jumper : No Jumper
(Motor 2| hall sensor (TTL Level) at2 2&LILCH)

— Dip Switch : 6(ON) 5(ON) 4(ON) 3(OFF) 2(ON) 1(ON)

Channel 1 Base Address :
Channel 2 Base Address :
Channel 3 Base Address :
Channel 4 Base Address :

$79200 —> motor 9

$79208 —> motor 10
$79210 —> motor 11
$79218 —> motor 12

— Array M& : Encoder Loss Detection Jls AFEHE0 et Z2A&HLICH.

5. UM ACC-24E2A(OPT-1A) Board - 4channel

— E13 Jumper : 1,2 81 A2 (Receive — Slave card)

- E1A, E1B, E1C, E1D Jumper : No Jumper
(Motor 2| hall sensor (TTL Level) at2 &&LICEH)

— Dip Switch : 6(0ON) 5(0ON) 4(ON) 3(OFF) 2(ON) 1(OFF)
Channel 1 Base Address : $79300 —> motor 13
Channel 2 Base Address : $79308 —> motor 14
Channel 3 Base Address : $79310 —> motor 15
Channel 4 Base Address : $79318 —> motor 16

— Array X&' : Encoder Loss Detection 2ls AF2HE0 et Z2E &HLICH

6. CHA B ACC-24E2A(OPT-1A) Board — 4channel
- E13 Jumper : 1,2 H A& (Receive — Slave card)

- E1A, E1B, E1C, E1D Jumper : No Jumper
(Motor 2| hall sensor (TTL Level) at2 2&LICEH)

— Dip Switch : 6(ON) 5(ON) 4(OFF) 3(ON) 2(ON) 1(ON)

Channel 1 Base Address :
Channel 2 Base Address :
Channel 3 Base Address :
Channel 4 Base Address :
- Array M& : Encoder Loss Detection 15 AF20 S0 et

$7A200 —> motor 17
$7A208 —> motor 18
$7A210 —> motor 19
$7A218 —> motor 20

Z UL

UMAC MANUAL
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7. ACC-24E2A (No OPT-1A) Board - 2channel
- E13 Jumper : 1,2 81 A2 (Receive - Slave card)
- E1A, E1B, E1C, E1D Jumper : No Jumper
(Motor 2| hall sensor (TTL Level) at2 2&LILCH)
— Dip Switch : 6(0ON) 5(0ON) 4(OFF) 3(ON) 2(ON) 1(OFF)
Channel 1 Base Address : $7A300 —> motor 21
Channel 2 Base Address : $7A308 —> motor 22
- Array M& : Encoder Loss Detection Jls AHE 20 et ZE&LICH

8. ACC-24E2S Board

- E16 Jumper : 1,2 81 A2 (Receive - Slave card)

— Dip Switch : 6(ON) 5(ON) 4(OFF) 3(OFF) 2(ON) 1(ON)
Channel 1 Base Address : $78200 —> motor 25
Channel 2 Base Address : $78208 -> motor 26
Channel 3 Base Address : $7B210 —> motor 27
Channel 4 Base Address : $78218 —> motor 28

Pewin32Pro € 0|28t UMAC 1} HOST PC 22| EAlIH A

Pewin32Pro T2 &2 PMAC 2 Al (Setup), CIHH 2 (Debug), & &l SH(Diagnose) =

et BAFO Y Z2IMYLICH
D2IBS 2F HX8 3 PEWING2 Pro £ A#BICHD 5101 HHZ UMAC It S4l
2GRN = ABSLICH

UMAC 2 PC Ot A2 E415}

== Ethernet/USB HOI== HZotD) &&= ollOf 6t

|25t UMAC 3} HOST PC 2tel E4l AZ0| Jis&L L.

2= & H PEWIN32Pro 2| View W0 Al Terminal 2
0

StAIAAN HBOURE &0 = AsLIL S& 33
J

i

I Terminal 20l Lt LIC.

< Terminal :PMAC:O V1.943 01/31/200...

Press Enter/Return to send command to PMAC.

<S4 HZ HRIF &olE AEHS Terminal & >

UMAC MANUAL 16
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Unable to communicate. —» &4 HZ0| ¢t ZAS M L= HIAI X LICH
Press Enter/Return to send command to PMAC. — S41 HZ0| DI/U=S M
Ol Ml KT LICE
Serial Cable & &
1. UMACZt PCE Serial Cable2 AZ&rLIL}.
(EHIOIX Kt=2= =20l Serial Cable H& =™ &X)
2. PEWIN32Pro 2| Setup Ol 0IAl Force all windows to device numberg 2

% PEWING2PRO — [ C:#PROGRAM FILESWDELTA TAUWREWINGZPROWPEWINGZPRO Default.INI 1

L2

=
[a—

File M-%ariable Monitar Configure  Miew Besource Manager Backup BSE0EM Tools  Mindow Help

General Setup and Options

Force &ll Windows to Device Number

v Show Message Window

v Show Project Manager F2

< Force All Windows to Device Number € Xl >

3. M& Z¢&l PMAC Device

E0lA NAZ =

Cancel
O A Insert | Xl >

< PMAC Device

4. M2 Z¢&l Available PMAC DeviceZ 0l 4 COM PortE

Available PMAC Devices

F‘MAC devices not

Zancel
E0IA COM Port & &4 >

< Available PMAC Device

s

5. PMAC Device&E 0l A

=l Serial 12 (SER3-COMS3, Baudrate:38400,
= HEHGID] Test E =

d&otH OKE 2=6t) SE&LILL

PMAC Devices ]

sSHSE S o
Al SH S =)

PMAC DD ETHD IP 192 b, Qd 5
i Tk TR rate 341l lL]
Remaove
PRAC 07 - A
Test
Properties, . Cancel
< PMAC Device E0IA MAE Serial 22 L& >

Parity:None)

UMAC MANUAL
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USB Cable ¢& (HF&GHX &

00

)

1. UMACZt PCE USB Cable2 HAZ 6t PCOIAM Delta Tau UMAC USB 2.0 DeviceE
0

=
QIAGHH ATZENHE EXIELICE

i M BIEA0) B :
Delta Tau UMAC USE 2.0 Device

< PC 0l A Delta Tau UMAC USB 2.0 Device 214! >

W SF=4io] 24 nfEAr

A SHESIOl 214 DHE AL AIZE
. EL OrAbE CHS GHERI0M e 2 ZEQH €718 E2HEL

"Delta Tau UMAC USE 2.0 Device

H&THAE [CHS1E SREHM 2.

“Os(N) > 2 2SI

e

B

4|

< Delta Tau UMAC USB 2.0 Device 2AZEQ0 2 >

ot =HI0| 23

'[E ChS o= H el @715 2lE 2 ZESH:
Lhm
Delta Tau UMAC U3E 2.0 Device
Windows <P FIkd Z0I= 27t Windows 21 HAEE 2164
Al BRtELCEH (O H~EN Z2H5 0] 7)
A=ERQH x5 HEolD ol - LESS] MAS AEHE
SM5EHLE S0tEgH] TiE & A} A=EY xS
ZNotd ol HEZBHE M=ol Windows =1 HA
EE EdTt AZEHQOE =22 A= 23 ABZELILL
“ AH(C) © E SISLICH
T §|[ #3 ZTE |

< Delta Tau UMAC USB 2.0 Device 2ZEHH &Xl >

UMAC MANUAL 18
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M ot=HAln] == O AR

M stesiol 34 OHA 2

EL OHH AR CHS SHERIDNH HEE 4 ZERIDN 27§ sl

g Delta Tau UMAC USB 2,0 Device

O ALE UMD [OE] S S8EhA 2,

< Delta Tau UMAC USB 2.0 Device 2ZE9IH &X &2 >

v
Im
1
(2]
il
AL

2. PCO X2l XM 8HE &g HA Ol Delta tau UMAC USB 2.0
Devicedt A=A EOIEHLILCH.

- PC ol RIOIEOAN AASS 228

Z2HE

} LEH3 HAN)
Z2E F OAE)
Y EAME F ANEHFI

7] okl =aeEw..

Windows XP Professional

TR D,

<PCOIA HOIZ AAXI>

B ES=iH)

v‘ﬂul% Narton Antivirus @ -

e a2 ~
A2 AEER EIEETE T 1
e £ MNER HEES .
@373 o e
DT N HEEE WL AL
L ALY Eesr e MRS A R
% UENT & DA UEYS 28 0.,

CHE ZEELE

AERL Z
AEBAE PCE .
Ol Z2EHE
2002 #7) AR ZEEIH
=80 0t SIEY0 &7 J

2 2 FHHICE.,

ZEE AAH

AS2E ¥z |

HMAE 4 g =

OIEL EA R A,

WindowsH M 7.
i RARIE 289 ...
ZAFE HEH2..,
HaHaEd AE A
F A e
e 2 S0 FA =l

< HIOEOA AIAE 9AXI>
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3. PEWIN32Pro2| Setup Ol%= 0l M Force all windows to device number

[ E3 Pl AHD) ]
==
Toole  CEIOIH MBS 2 25T S20HI Windows2h THE|=T
_Q oIz o SO CoiE ZA4S 9(5) Windows Updatelf]
d3sts g s Az = flalo,
[ ERMEERE | [ Windows Update(W)
SIEH0 =2
o BIEYN ERTS ASTL IS SIS FAS SESD
&2l REE IS EESHERLDL
[ stEamz=zeE |
(== J[ 5= ] ==

DFE) S=E 2700 T2UH)
&S 2 W =R &

= E@' WAID
=oEw HES 3 HHE
o 1394 5 HRE

2 Intel(R) PROA00 VE MNetwork Connection

28 Intel(R) PROMireless 2200BG Metwork Connection
i+ < [|23 ECHIE
& C~Z80 HEE
5 OES A 5 e UL R
A ME2 2l S2H0iH

BrEal Host Controller - 2658
InteI(H) BEBDIFB/FBM USE Universal Host Controller - 2659
= Intel(R) B2B01FB/FEM LUSE Universal Host Contraller - 2654
i Intel(R) 82801FB/FBEM USE Universal Host Controller - 2658
i Intel(R) BEBDIFB/FBM USBZ Enhanced Host Controller - 285C
USB EE D_|l:|

|

|is

< @XlZel X0l A Delta Tau UMAC USB 2.0 Device &901>

% PEWINGZPRO — [ C:WPROGRAM ALESWDELTA TAUWPEWINGZPROWPEWIN32PRO Default.INI 1

Fila

M-*ariable Monitar Configure  Wiew Besource Manager Backup B Tools Window Help

Genera\ Setup and Optlons
MNumber

v Show Message Window
v Show Project Manager F2

< Force All Windows to Device Number £ Xl >

UMAC MANUAL
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-

4. M2 Z&l PMAC Device Z0lA NAZ ZHRU=sE E2= 226l InsertE & &HLICY.

PMAC Devices X

P.CDD ETHD [P:152.6.94.5

PIMAC OF - MA T

< PMAC Device #0lA Insert | Xl >

5. N2 £ Available PMAC DeviceZ 0l Pmac USBO € & 8i6t10 OKE 2 & LIC.

Available PMAC Devices

PRM&C devices not

‘Frvac LSB

Cancel
< Available PMAC Device #0lA Pmac USBO & & >

6. PMAC DeviceZ0lAM A= USB HZ(USBO-Plug and Play)E M E&i6t1D TestS
AlSHSH & 4 Z26H OKE 22l S= & LICH

PMAC Devices )
PRAC 00 - ETHO - [P: 192 6,945 0K
01 - SER3 OMS Baudrate 38400, Parity:Mane

BMACTS-NA
R |
PMAC 06 - N e
PMAC 07 - M&

Test
Fropedies, .. ] Cancel ]

< PMAC Device &0lA 444& USB HZ &8 >

7. PC2 ground2 UMACS groundJt & XJF A2 L fIEE = AJ| W20
HAEGHA ZSLICH

LAN(Ethernet) HZ (A &)

Z| &= Pewin32Pro € & X & E410| JI=0ot)| {6 A= Window register 0l UMAC 2| IP
o0k otH, UMAC I HOST PC 22| Ping TEST £ o4 AHO0I=
AEHE =01 SHLICH. 010l CHAl S XIDF 812 H 0 Pewin32Pro & A&l &t

4l

ol

1. UMAC 2| IP =4 = 192.6.94.5 &ILICt. O] =AE PC window registry Ol X & &HLICE.
-PCOUHAM AlIE - 2208 — PEWIN32Pro — Configure Ethernet 2.0 for PMAC £
Sl eI,
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o A >
m EXZ20d ’
4 2HD) M R Micrasoft Visual Studio 2005 »
10 o NG > o vt o P
s ) Prmac Plot32 Pro v ¢ Configure USB for PMAC
E j...}i 2T b @ PmacTuningPro 12 'J_"':._ PComm32 Driver Installation Instructions
% ) Turbo Setup Pro v [ PEWINIZPRO
N @ =322 A &) UmacConfigPro *» £l Readme32
g 7 SR, ) Pcomm3PRO 4 » Configure Ethernet 2,0 for PMAC
m ¥ ¢ Configure USB 2.0 for Pmac

< Configure Ethernet 2.0 for PMAC I Xl >

- M & = Eth2Configure UM &2 =21 JICHelH Ethernet Configuration
20l SLICH

EthZ2Configure B]

to stare a new IP address into the
Accessory or program new FAY into the
EEFRCM,

'E Flug in the USE connector on the card
L]

< M2 &&= Eth2Configure & >

£

. Ethernet Configuration

Code Program

[Blaotstrap firmware has not been

2 Bt ‘programmed this segsion,
Application firmware has not been
Store EAW ] programmed this session,
IP Address -~ Pratocol

Stora [P T  UDP  JCP

H/W Type
 ACCHIE sl  AMAC

 PCI04 s

Serfal Not ’—‘

Store MAC/D CG-34-14-00-06-D0

< 8olg =21 JICtel™ L@ = Ethernet Configuration& >

— Store IP 220 &M UMAC & IP =240t UASLICH Store IP E 2&lotd, M8H &&=
| C}.

0zt
in
o
=
R
r
O
A
i
[l

=2l
=

el
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% Ethermet Configuration

Code Program
Store EAW

IP Address

Store [P

H/W Tupe
 ACCHIE

 PC104
Serial Mot

Store MAC/ID

Bootstrap firmware has not been
pragrarmmed this session,

Application firmware hag not been
programmed this session,

T .

¢ SUHE " OMaC

ol

—

C8-34-14-00-06-D0

Pratocal

" UDP

{ g I

< Ethernet ConfigurationZ 0l Al Store IP £&

e Ethermet Configuration

Code Program

EEE
Store EAW

IP Address

Bootstrap firmware has not been
prograrnmed this session,

‘Application firnware has not been
pragrammed this session,

Protocal

 LUDP c Icp

Stare [P 192 & (B i 38 v &

H/%W Tupe

¢ ACCHIE ~ AMAC

(S HL
 PCI04 et

—

Serial No:

Store MACAD C8-34-14-00-06-D0

2>

< Ethernet ConfigurationZ0lAl TCP &

- Done & 2=oiAl &= ESLILL
2. PCY IP A5 192.6.94.2(56 & M<2E L
255.255.255.0 2 & &ot) LHH Xl &= HIESLICh.

B
It
Hu
L

2
(G
-

r

&

s

WL
fie
—
=
-

.+ HIOZHO)

LIESSE =)
[Ty DEIF 9 TR

H) B T EAE L AEHS

(T3

; XP Professional
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CUESRA AHA KXl >

v o=

=
223
Zim md
Imze
p 22l
ok

=)
mjn
Wig

& niErir
i 0}

ME D)
AHI(U)
=23p)

EER=E RG]
HLE._ }‘DI 2SI1E)

Hiz

1

0= 04= ik
e
&
=
&

TR PR 9 res
4 padm 0

e

=

IE HHUH_)

L= S e
My i mdo

lccisr 8 ¢ o
18 [0 5

JEF HA

O i

I

A\

<=2Z d X

09

S AZ0A

- 22 99 A SHUM IHY Z2E2(TCP /IP)E 2ot 54
CIHY Z2EZ2(TCP /IP) S5 EE EUA IP =42 MEY OtA T
LI X =X, MEY 0tA 3 @ 255.255

IP =4 0 192.6.94.2(5 E M2l&t

=3 3
‘ E® MNVIDIA nForce 104100 Mbps Network | AT, % SHT0R 2L

O 20 OHS 258 AE0n ONESRIP 24 20D
¥ BMicrosoft IES3E ZEI0IZE @O P F4 MHEBI(EN
¥ B Microsolt IEY 38 T 2 Z2IE 2§ P30y |m|
v 3= RIE D T2 ES(TCF/P) MBS OpA T
712 HOIEROHDN

DgEgzecamna zess Jano aa sy @CHS DS Al =& ALS(EN
EE%E_E\_%E, CHSEH B35 HERZSHM EHE HMEw JE HE DNS MR ﬁ
: BT NS M H{AT v % |
CISZES 2 S0 O EA W)
IS EEIR SALE HBO0| HEEE U= (M) T
EE
[ ][ &= ]

<IPFAL} AEY OtAT €3 X >

3. UMACt PCE LAN(Ethernet) Cable ¥ Zat1) UMACE &S 2/ LICH.
4. PC2l Network IS0 &4d3t S [=AXl &CIEHLICE
5. Ping testE ollA H&O0| £

- PCOIA AR — A8S Z2i5t0i ABR 0 A cmdS LHBLICH
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©

c

1=

[

2

&

n‘- _EJEH EE' C'A.l EE‘— D|E1L1\ El)\.)\. D|E= DIE1;}/\I‘J\‘2

o __—j o =, =0, =M, T 205 cax UISE 550 A

=

4 2200 [emd v

- Administrator 212 Z(L,.,

=

= T NI, [ =2 ] [ =2 | [z0E26.
<ABF AT > <>

22 F0lA ping 192.6.94.5 E FEHoIH AHAHAN HE HHFE IS LILC
(0] 2

or C:WWINDOWSWsystemI2Wemd. exe

Microsoft Windows P [U A N e R
<C> Copyright 1985-2881 M e o orosote Sovge
C:Whocunents and SettingsWDTKi>ping 192.6.94.5
CiWDocuments and SettingsWDTKi>ping 192.6.94.5
Pinging 192.6.94.5 with 32 bytes of data:
.6.94.5 with 32 bytes of data:
Reply from 192.6.94.5: 7 time{ins TTL=64
Reply from 192.6.94.5: 7 time<ims TTL=64
Reply from 192 .6.94.5: E time{ims TTL=%4
Reply from 192 _.6.%94.5: c time{imz TTL=64

host unreachable.
estination
unreachahle .
host unreachable. . 192.6.94.
t = 4. Rece =4, Lost = @ (@x loss).
Approxinate round trip times milli-second:
Minimum = Bms, Maximum = Bms,. Average = Bms

ved = B, Lost = 4 (108x lo

C:Whocuments and SettingsWDTRL>

<HZ Al >

File M-Variable Monitor Configure  Miew Besource Manager Backup BEEOREN Tools  Window _Heln
General Setup and Options

v Show Message Window
v Show Project Manager F2

< Force All Windows to Device Number 9 Xl >

4
PMAC 01 - N&
PMAC 02 - N& ;
PRAC 03 — N& i Insett,. I
PRMAC 04 - NA
PMAC 05 - N& o
PMAC 06 = NA
PMAC 0T - N&

rpertie Cancel

< PMAC Device #0IAl Insert /Xl >
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MZ & Available PMAC DeviceZ Wl A Pmac ETHO, IP 192.6.94.5 2 Hd&i5t1] OKE

=22/ 8tL|C}.
Available PMAC Devices @ =X

Mew, ..
Delete
Cancel

< Available PMAC Device &0IA Pmac ETHO, IP 192.6.94.5 {1& >
9. PMAC DeviceZ 0l M M A= Ethernet HZ(ETHO, IP 192.6.94.5)E &5l Test
a == 5t Ll E|.

aleist §| 8S306tH OKE 2&olN S=&

Femave

PMAC devices not

=
=

PMAC O7 — N&

Froperties, .,

< PMAC Device Z0IA

MAE Ethernet &2 SEH >

PEWIN32Pro & A] &

PEWIN32 Pro 204
2 XIct(diagnose)S 9

= = -

PMAC 2| Al (setup), ClH 2 (debug)

PMAC Plot pro, PMAC Tuning Pro @ 201 AFS&HLICH.

-Jls
- PMAC 0ff &¢ctol
- 2 Xl(positions), &

QS MNEIREE

- BH, EA &

A S
Z0l4 (following errors) EAl

2= PMAC BH4=2| EAl,L HE &
2= PMAC A9 A (backup) L &= (restore)
Download Suggested M—variables
MBi= PMAC 2 I22I2t I/O E dNAGHE EEZ AIE6t=E H4-Z M, UMAC 2
Moz AL = MH=E=E UMAC 0l Download ot=

Bl2elet 1/O ol CHoh A 1=

N
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1. PEWIN 32 Pro 2| Configure B0 M M-variables & 2= & L|C}.

A PEWINGZPRO - [ C:WPHOGRAM FILESWDELTA TAUWPEWIN32PROWPEWINSZPRO_Default.INI 1

File  Watch Window ESERIEEEN View Resource Manager Backup Setup Tools  Mindow Help

I-Yariables 4
P-Variables
QO-Variable

Coordinate System
Encoder Conversion Tahle
Encoder Converstion Table MACRO

< Configure 0l M—-variables 9 Xl >

2. M—variables Configuration Z0ll A Download Suggested M—variables & 22! &LIC}.

o Taf1000 Upload To Editer | _Baliesh | L Llcdate Paindicaly

=< ] =100 ] = | gk ] +100 1 2 I Download Suggested M-variables |T Use Suggested M-var. Description

Mumber Definitior ]Vaiue |
MO-> §u !
M1 a
M2 ]
M3 ]
44> a
M5 1]
ME-> a
M7-> a
- ]
(153 1]
M10-> ¥ ]
]
a
1]
a
a
]
1]
]
]

M17-»
M2
13
M4
W15
M6
M7
W18
13-

< M-variables Configuration &0l 4 Download Suggested M-variables ¥ Xl >

Suggested M—-var. Description 2 2&lotH 24219l M EH &Y= &0
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wi M—Yariable Configuration :NO'DEVICE SELECTED

GoTofio00 Upload TaEditer | Reshesh | I Update Parindicall

< | -100 | = | | +100 | I | Download Suggested M-variables Iv Llse Suggested M-var. Diescrptior
Mumber [iescription Definition Yalue
M- 1/000 Data Line: J3 Pin | H
CRES 1/007 Data Line: J3 Pin 2 $TE400.1 1
M2-> 17002 Data Line:J3Pin 3 'v:$78400.2 1
M3 1003 Data Line; J3 Pinc 4 784003 1
M- 1/004 Drata Line; J3 Pin 5 §70400.4 1
45> |/005 Data Line: J 3 FPin B v $78400 5 1
E-x 1/006 Data Line: J3Pin 7 - §764006 1
M7 I/007 Data Line: J3 Fin 8 784007 1
b 14008 Data Line: J3 Pin 9 4784008 1
Mg 1#003 Data Line;J3 Pin 10 v:$78400.9 1
M10-2 Data Line; J3 Pin 11 47840010 1
b11-2 1/017 Data Line; J3 Pin 12 r:$78400,11 1
M12:> 14012 Data Line; J3 Pin 13 ¥:$78400.12 1
13 1/013 Data Line: J3 Pin 14 ri$78400,13 1
b14-x 1/014 Data Line: J3 Pin 15 Y:§78400,14 1
M15-> 1/015 Data Line;./ 3 Pin 16 ;47840015 1
MTE-> I/016 Data Line; J3 Pin 17 Yo$7E400,16 1
17 1/017 Data Line: J3 Pin 18 47840017 1
18> 1/018 Data Line:J3 Pin 19 1:$78400.18 1
M13-> 1/013 D ata Line: J3 Fin 20 Y:$TB4UU,:I ] 1

< M-variables Configuration 20l Al Description Al >

View HI=0lA Terminal, Watch Window, Position, Motor Status & &

1. Terminal : 2ct@l HE Adl He 48 S & &= A= FLYUL.

2. Watch Window : |, M,

3. Position : 2H=2 & ¢ &
(position #0UIA OtRA QEZE 28 — Velocity 2 Following Error 2&)

4. Motor Status : AMP Enable 0lLt Home

Aes SFYLICH

L2 PEWIN32PRO --- [ C:WPROGRAM FILESWDELTA TAUWPEWI
File Configure [Vlewl Resource Manager Backup Setup Tools Window Help
Terminal
Watch Window
Pasition
Jog Ribbon
DPR Viewer

Connector Status

Motor Status

Coordinate System Status

Global Status

Motor Setup Summary

Program/PLC Status (and Upload)
Special Program Status (and Upload)
PLCC Status

< Pewin 32Pro 2| View OI%>
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&= 8t Thread Period, priority & &

=

010

il

11l

rm
o

ZH

I'IﬂJ

Terminal, Watch Window, Position, Motor Status 0l A 0IRA @
=I5 A

2=l M set thread priority Lt set thread period delay £
Default &EHQI 1000 2 AAETH /LT 2 & HHI0IE It

Ho

|
_I_

OII

100 22 &FELICH
1 =0tCt &= ELICH

UMAC Config Pro € 0|&8t Servo IC & & ARl &0l
So| 529 42, 2429

UMAC Config Pro € A &atH UMAC Ol HZ & U= IIES

=SS0l et F2E &g = JASLICH

1. UMAC Config Pro &&3alJ] —> PEWIN32Pro 2| Tool 0l 0l A UMAC Config Pro 2&!
2 &0l UMAC Comfig Z#UHM HF2 IIE 0|52 2=6tH S =0

4= USLICH ACC-24E2A = Dip Switch & Base Address &

et RE2E stols
3tolst & 917 ACC-11E = Base Address @ E1~E4 Jumper & &Q1& 4= USLICH.

& UmacConfig Yer 1.0
File  Tools Miew Help

=
Select
_ﬁﬁ Urnac Parts
RO ACC-24E2A
iz Description: 2!4 -Channel Analog InterfacefBreakout board

v |
R ACC 24EES (Auto det
i@ Unknown?2

Yariables: 17000-17949

Dip Switch

< UMAC Config 0l ACC—24E2A 2| Base Address, Dip Switch

01>

29
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I UmacConfig Ver 1.0

File: Tools View Help

=
Select Define

:_[EE Umac Parts
K - (huta det | mKRown

* = uto de

& ACC-24E2S (Auto det Descnptlon Unknown IO card that may be 9E 10E 11E 12E.
+

Base Address: Y:$78C00
Options: [ None |

Jumper E1-E4: E1

Jumper EGA-EGH: 1-2 [ Low ]
I¥ariables: [ None ]

< UMAC Config 0l ACC—-11E 2 E1 ~ E4 Jumper &QI >

Data Backup

S UMAC OIlA &S0l 208 & 28 HaeS S= PC & Backup ot AL PC 2
Backup & It S CHAl U
USLICH Backup Hi=E &/ [
Ribbon & & &0l OF & LICt.

Al {8t gHH 0| PEWIN32Pro 2 Backup Oil =0l
ANESQ2I PLC 2 25 Disable AlZ11] Jog

" PEWINSZPRO ——- [ C:WPROGRAM FILESWDELTA TAUWPEWIN3ZPROWPEWINGZPRO_Default.iNi 1

File Configure Miew HResource Managef BaklEA _ﬁn_etup _'_I'_Unls ﬂ_i dow Help

Upload Configuration
Bestore Configuration
Merify Configuration

< PEWIN 32 Pro 2 Backup Ol {¥1Xl >

Upload Configuration

S UMAC OIM EXEGID AF2ZQl data(BH 4, T2 S)=0l M Backup S dt=
St=22 MEIEtH PC 2 M350 Y2 MEEHLICH
QBIM O Default AEHE BT UE | B, P BH , MH

Motion Z2 8, PLC EZZ ] &, Coordinate Systems 2 & &3+ Upload & LICH.
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i Item Groups to Backup

™ MACRO Configuration

Backup How ?

Backup Configuration :PMAC:2 V1.943 0173172007 UMAC TUR...[®

I Important M.Begisters and User Buff, |

¥ PVanables ¥ Mation Programs and Kinematics
¥ O %anables ¥ PLC Program

W M Variable Definitions v Coordinate Spstems

T User‘Written Servos/PLCC's I Compenzation Tables

| Standard Option 16 Memory Registers [ Extended Option 16 Memory (Turba]

* Single Backup File " Usze Include Files

6] 8 Done

< Backup data &€ 3H >

Restore configuration

o

PC 0l Backup

.

Verify configuration

=
AT [PMAC Files

< Backup & I &

& >

PO (S A XD CFG @ IHY)E CHAl UMAC 22 Restore AlZ)LICH.

- verify comfiguration 0] 22 &A= [ &M UMAC data & backup It 0| A2
223 PEWIN 32 Pro 2 SFE 0l Orel 8 1k 201 ZEAIE LICH

Upload completed successfully
Uploading [+ ariables 17163..8191
Parzing [¥168..8191

5 Upload cormpleted successfully
Yerifying |-variables

#* PRAC's configuration haz been successfully VERIFIED! [Mo Mizmatches found), =

Result: | Change Monitor J

< Verify configuration &2 (2 82 23) >

UMAC MANUAL
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- verify comfiguration 0] 22 &A= M & M UMAC data 2 backup LI 0| A2
Ct=™ PEWIN 32 Pro 2| Editor 20| 47|10 ™ data It CHE Xl EAIE LICH.

< Editor Pro :PMAC:2 ¥1.943 01/31/2007 UMAC TURBO: USB Port

DEEHSM | PBRST oo b o

an¢m|

Verify Errors in file C:%Documents and Settings'DTE1W My Documents'testhtest.CFG:
(File] P100=0 ws. (PMAC) P100=1

< Verify configuration &2 (CI2 B2 US) >

Servo IC ¢} Servo IC channel 37| 2™ (m,n)

1.Servo IC 2F 2&E 7000 i EJIE & M= i7mnd2F 20 mAn2S WA
HI|IE &LICH HIIA m 2 Servo IC Number 0112, n 2 Servo IC Channel Number
ILICH = == AFLICY.

2. Servo IC Number : m
Servo IC Board 2| dip switch & & & &LICt. UMAC Hid= 2 2E AIRELICH
UMAC 0l 2 JH2| Servo IC Board Jt A= B0 ® B Servo IC Board = 2 2
H&ot) & B Servo IC Board = 3 22 A& &fLICH
3. Servo IC channel Number : n
2t Servo IC Board = 4 JH 8| channel £ AtE2J+S3H| 20l Servo IC channel

Number = 1 ~ 4 JtXl USLICH

4. Servo IC channel 815 2t Motor 1S
Aot oz AP Servo IC Board(m:2)2l HH M channel(n:1)01 1 ¥ 2& It ELICH.
M=2, n=1 - 18 2H
M=2, n=2 — 2 & 2H
M=2, n=3 - 3 & Z2H
M=2, n=4 — 4 & ZH
M=3, n=1 - 581 B H
M=3, n=2 — 6 &1 2H
M=3, n=3 — 7 & 2H
M=3, n=4 — 8 &1 Z2H
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Motor +&
DHE Sole HAllle 25 E32C5 ) 21X 2E(Stepping Motor Control) Al JHX
BHAIO| USLICH AKAFMAH I PMAC I Servo Driver 2 MIGHEAIN et L= X2
DHE SYol= YUY T UELIC

E3A2PE(Torque Mode)

T.RAXMAL SEMODNK ARAMHIIS PMAC OIA & & LICEH
2. ACC—24E2A Board £ AtE6tH +£10V DAC &8s A4 efLICH
3. HOST Controller BilAl PID &&= otH Ect0IHOIA FE0

(S, ECOoIH el MISHol 2 s DetHEeE 20 =MHO0F &LICH)

4. 18+ &3

nlo

- Ixx00 : Motor xx Activation Control (xx = 2 =]
2HE S0t M= Ixx00 H+E 1 2 MM 2EHE Active AIHAOL
SLICH 212 Z22 =J(801 1 2 8350 UXLHGE REIES E=J1840
02z 835N AUASLICH

- Ixx19: = 3l =1 JIEE (Maximum Permitted Jog Acceleration)
(units : cts/msec?)
DHO ABHN Y= 22 5 Itsst
SH AE 0|4 gt 8EE &

— Ixx20 : Dt AI2E (Acceleration Time)
(units: msec; integer)
S-curve Al2t 10| JDIHAIZ2IEE UAE B2 J
SASEH0 AN 2EI SHEME > USLICH AIAEU SH A
IS AI2EDE S—curve AlZtS Z &GOk & LICY

- Ixx21:“ S” HE Al2t (S-Curve Time)
(units: msec; integer)
Ixx21 * 2 g8t0| Ixx20 2Ct 2 B2 Ixx20 2| gt= FAIGHL Ixx21 * 2 gt0] & Xl
P& AIZHOI &I, Ol [HE full St S LICH 0] B0l S-Curve S2AUEE
OlA ZICH D50 2 M6t0, E30 248t 2H B A
USLICH

- Ixx22 : &2 =% (Motor xx Jog Speed)

A
ro

(units : counts / msec)
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DHO 75 252 ZHEUL. FEEMlE M5(Ixx22=1)22 & F5t1
L= SIHAIZIBE M 2HE ASELICH

= |7mn6 : Servo IC m channel n Output Mode Select

(m : Servo IC 15, n: channel B15)

I7mn6 = 0 : output A, B, C E PWM 2& A& LILCEH.

I7mn6 =1 : output A, B = DAC 2 AI=3l1] output C = PWM 22
A A EHLICE.

[7mn6 = 2 : output A, B = PWM 22 AIE6t10 output C = PFM 22
A A EHLICE.

I7mn6 = 3 : output A, B = DAC 2 A5t output C = PFM 22
A A EHLICE.

E32 =0l A= DAC(Digital to Analog Converter)2 AFE56tD| H20

1 =392 AFEHLICH (I7Tmn6=1 or I7mn6=3)

Note:
Ixx00 : 052 TURBO SRM 124 HIOI X
Ixx19 ~ 1xx22 : Bl TURBO SRM 142 ~ 144 HIO| X|
I7mn6 : M%< TURBO SRM 259 HIOIX

5.PID &<
- PID Tuning € ¢t ot 2H <5 BES Aol 2HIF 232 20110 R
T30 PID Tuning & & &0l oF ot HEL3 H&tol SA0IX EsLILH E&te 2H
=S floiAd= PID Tuning 2 &St oiOF&FLICEH
— PEWIN 32 Pro 2| Tool BiI5=(ALT+T) 0l S0 ItA PMAC Tuning Pro £ A& & LICH.

% PEWINGZPRO —— [ CWPROGRAM HIESWDELTA TAUWPEWINGZPROWPEWINIZPAD DefaultINI 1

Eile Terminal Configure Miew Resource Manager Backup Setup BIEEES __\'I_fiﬂduw_ﬂ_a\p

PMAC Taest Pro
PMAC Plot Pro
PMAC Tuning Pro

P1Setup Pro

P2Setup Pro
TurboUMAC Setup Pro
UmacConfig Pro

CPU Resource
Memory Viewer
AwxisLink Manager
PMAC Autolndent

LCusgtomnize Tools Menu, .,

< PMAC Tuning Pro ®1 Xl >

— PMAC Tunig Pro Ol 2EE SEHBIL Interactive Tuning S A& &HLICY.
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kd Pmac Tuning v3.2.3 PMAC:Z V1.943  01/31/2007 UMAC TURBG: USB Port

- Ixx34 (IM)=1 (

— Ixx30 (P gain) € 2~3 B ZJtAI2|H

<ZH &

St
S

&t Gain 2

Commanded position e =

AS0oILt &3

11x35 [ Kaff )

0l

]2I]I]I1 .

lxx30 [ Kp )

Ixx31 (Kd ) [1zs0
1xx32 (Kvff]  [1280

15633 [ Ki ] o
1ax34 [ 1M) [

Saote Jlsg

18]

SEH 2 HI==oi Xl 1)

ASMUMX SIHAIZLICEH

| PID Interactive Tuning Motor #1
- Present PID Terms

PID Diagram

—Trajectary Selection

= Position Step
" Position Ramp
" Parahaolic Welocity

A Do A step Move

Notch/Low Pass Filter Inactive

1xx29 " Trapezoidal Velocity
|2l]48l] .
It 7 5-Curve Welocity
12460 |I] " Sinusoidal
1xx68 |U " Sine Sweep
1xx11 I32l]l]l] " User Defined
Enable Molor #11 | Motch Filter Low Pass Filter
Caloul Aty
| Exit l
X1 Ex Notch/Low Pass Filter Setup |
€< ' > |

INone

2 |nteractive Tuning 2 Xl >

~5tep Move

Step Size [cis]: !1000

Step Time [ms] : 500

Do A Step Move |

[~ Kill Motor After Step Move

I~ Move in one direction

Lesft Az Plat

IF'osition ‘:]
Right iz Plat
‘:]

. Tuning 012t 1 2 SF&LICH)
£ S=oiA el =0t
Rise time O] E2tX == 2H 0l A

< “ Do A Step Move” x>

- 1xx30 (P gain)0l % 0tA Rise Time 0l ¥ Commanded Position £ W2t Xl
R LICH

144000 -

131000

180,00 -,
g’ 050,00
5 920.00
% Fanon-
3 )
T BE0.00-
= !
5 530.00-
E |
E 400,00
= 270.00-
5 : ;
ﬁ 0 100 200 300 400 00 GO0 700 aoo 00

Time (mzec)
Rise Time=0.040 = fPeak Time=0.060 5 MNatural Freg=139 Hz COver Shoot=0.0% Damping=1.04 Settling Time=-1.000 5
Fropartional Gain (x300=10000 Derivative Gain Gain (1x31)=1280 Yelocity Peedforward Gain (1x32)=1280
Integral Gain (1x331=0 Integral Mode (1x34)=1 ALccelerstion Feedforward Gain (35)=0
Command Cffset (x28)=0 Command Limi (1x65)=20480 Servo Cycle Extension (lxE07=0
Friction Feedforward Gain (1x68)=0 Fatal Following Errar Limit (1x11)=32000

— Commanded Position (Left) — Actual Position [Lett)
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< Ixx30=10000, 1xx31=1280, [xx32=1280, 1x33=0, 1xx34=1, 1xx35=0 Graph >

- Ixx30 (P gain)S 10 Hi =JtAI2! Graph & LICH. &'=(Oscilation) 0| 2434 X| 0t
Rise Time 0] ¥ 2}tXI22 Commanded Position S 2t USLICH

2160.00 -

1890.00
162000 /\
135000

1080.00 \/

10,00
40,00 /_\
27000
0.00 \/
=2vn.o0
0 100 200 300 400 00 600 o0 a00 an0

Time (msec)
Rise Time=0.029 ¢ Peak Time=0043 = Matural Freg=10.3 Hz Over Shoot=5603% Damping=0.24 Settling Time=0167 =

Proportional Gain (1 300=100000 Derivative Gain Gain (31)=1280 Velocty Feedforward Gain (1x32)=1280
Integral Gain (1x33)=0 Integral Mode (1x34)=1 Accelerstion Feedforward Gain (1=35)=0
Command Cffset (1x23)=0 Command Limit (1x83)=204580 Servo Cycle Extension (1x60)=0
Friction Fesdiorward Gain (1268)=0 Fatal Following Ervar Limit (511 )=32000

=)

Actual and Commanded P osition (ot

— Commanded Position (Left) — Actual Position [Left)

< [xx30=100000, Ixx31=1280, I1xx32=1280, 1x33=0, Ixx34=1, [xx35=0 Graph >

H (=) =<
- Ixx30 (P gain)2 CtAl 3Bl SItAI2! Graph & LICt. &l &S (Oscilation)0] UK Gt
. . . . = = S A A
Rise Time 1t Settling Time 0] ( &etdl A= &olg = USLITH
470000 -
447000
424000 (\
: (il
[ 401000 v
E.)
= 3780.00
=] 1
&= 3550.00 -
3
% 332000 -
- . It
E 309000, e
E 286000
[=3
L]
- 263000 -
e 1
& 240000 e = i i e s i T St ety 2
§ o 100 200 300 400 500 600 700 00 Q00
Time (msec)
Rize Time=0.020 5 }Peak Time=0.036 = Matural Freg=14 & Hz Over Shoot=41 8% Damping=0 3] Settling Time=0.09E =
Proportionsl Gain (x300=300000 Derivative Gain Gain (1x31)=1280 Yelocty Feedfarward Gain (1x32)=1280
Irtegral Gain (1x330=0 Integral Mode (1x34)=1 Accelerstion Feedforsward Gain (1x35)=0
Command Offset (1x299=0 Command Limit (<63)=20480 Zervo Cycle Extension (1x600=0
Friction Feedforward Gain (1x681=0 Fatal Followving Error Limit (1x113=32000
— Commanded Position (Left) — Actual Position (Left)

< Ixx30=300000, I1xx31=1280, 1xx32=1280, I1x33=0, Ixx34=1, 1xx35=0 Graph >

— Ixx31 (D gain) 1} Ixx32 (Vif)S& 20| SIIAIHAA(100~200 &) Oel=Zol MsS
jcOILl E'.
— Ixx31 (D gain) It Ixx32 (Vif)E 2200 22 ZJtAI2! Graph &LICH XS0l 0| E0HE
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A

U0
Jon

olgh &= ASLICH ot Xl 2t Steady State Error Jt =& LICH

*x Steady State Error : Commanded Position gf 1t Actual Position g8t2l X0l

440000 -
4230.00
408000~ |[\

362000 -

72000

3550.00- Steady State Error =7
380,00 -

304000 - -

2670.00 [V v !

Actual and Commanded P osition [ct=)

2TO0.00 PR = et Tt i p i i p i pis =
o 100 200 300 400 500 G600 o0 g00 Q00
Time {m=ec)
Rize Time=0.018 5 Pesk Time=0.033 = Matural Freg=17 1 Hz Cwer Shoot=17 6% Damping=0.5 Settling Time=0.049 =
Proportionsl Gain (E300=300000 Derivative Gain Gain (1311=2200 Yelocity Feedforvward Gain (1x32)=2200
Irtegral Gain (x33)=0 Integral Mode (1:x341=1 Accelerstion Feedforveard Gain (1x35)=0
Command Offset (1x29)=0 Command Limit (63=204580 Servo Cycle Extension (lx600=0
Friction Feedforward Gain (1x651=0 Fatal Following Error Limit (lx111=32000
— Commanded Position (Left) — Artual Position (Left)

< 1xx30=300000, Ixx31=2200, 1xx32=2200, 1x33=0, Ixx34=1, 1xx35=0 Graph >

- xx30 2 HE X0 [xx31 2 2 0|a2ex AN otKl 2SLICH
— Steady State Error gft= &0[2] foil A 1xx33 (I gain)= 30000 2= & A &HLICY.

(overshoot 0| 2 B2R= &2 gtz 4F&LICH)
440000 -
4220 00
4040.00: (\
IBE0.00 - |

368000
350000 Steady State Error 744>

332000+ ;
314000 ‘ /\ 3
2060.00 - V .
278000 \_/ ;

2600.00

100 200 300 400 S00 G600 oo 200 a00
Time [msec)
Rize Time=0.015 = Pesk Tine=0.033 = Matural Freg=18.9 Hz Ower Shoot=196% Damping=05 Settling Time=0.049 =

Artusl and Commanded Postion (cts)

Proportional Gain (x30)=300000 Derivative Gain Gain (x31)=2200 Velocty Feediorward Gain (1x32)=2200
Integral Gain (1x33)=30000 Integral Mode (1x34)=1 Acceleration Feedforward Gain (1x35)=0
Comimand Offset ([x29)=0 Command Limit (1x63)=20430 Servo Cyole Extension (kB0)=0
Friction Feedforward Gain (1x68)=0 Fatal Followwing Error Limit (1x11)=32000

— Commanded Position (Left) — Actual Position (Left)

< Ixx30=300000, 1xx31=2200, 1xx32=2200, 1x33=30000, 1xx34=1, Ixx35=0 Graph >

— Ixx35 (Af)&2 &S Ao Al Parabolic Move & &l &HLIC}.

Trajectory Selection 0l Al Parabolic Velocity & &1 &6t Move Time 2 200ms &
A AMEHLICE.
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Present PID Terms i ST ~Parabolic Move

lxx30 (Kp ) 300000 - — Maove Size [cts): ﬁl]l]l]
lxx31 [ Kd ] 2200 e e I Move Time [ms): |2I]l] I

Ixx32 [ Kvif ] {2200 PID Diagram

i Trajectory Selection
1xx33 [ Ki ) 30000

* Position Step
B : " Faosition Bamp Do A Parabolic Move
I35 (Kaff) |0 I =
Ixx29 0  Trapeznidal Velocity [~ Kill Motor After Parabolic Move
Ixx69 ,ﬁﬁﬂ [~ Move in only one direction

" B-Curve Yalocity

I Dwell Time After Move |D01 [mz])
it L ™ Sinusoidal 1.

12168 o ™ Sine Sweep | Left iz Plat
bl 32000 * lUser Defined [Velocity =

| Right Awis Plot
tor #1 | ﬂolf:h Fllter ‘ I__ogal;-':li:;ll;l:lm |Fo||0wing Eror _'J
| Hotch/Low Pass Filter Setup | Coc_m;ll_nale System
definition not saved.
R 8 Motch/Low Pass Filter Inactive
H X
< Parabolic Move && >

30800.00 - 72.00

23100.00 54.00
o
£ 15400.00 36.00
i
5 7ro00n 18.00
z 000
3 0.00 !
k]
2 -T700.00 -1a.nn
3
2 11540000 -36.00
E
E -23100.00 5400
(&)
T -30800.00 7200
= 8000
§ i 41 62 123 164 205 245 287 328 369

Time (msec)

Proportional Gain (k30)=300000 Derivative Gain Gain (31)=2200 Yelocty Feedforward Gain (x32)=2200
Irtegral Gain (1x33=30000 Integrsl Mods (1x34)=1 Accelerstion Fesdforyeard Gain (1x35)=0
Command Offzet (x29)=0 Command Limit (1x69)=20480 Servo Cycie Extension (x60)=0
Friction Feedforsward Gain ([x68)=0 Fatal Following Error Limit (1 1)=32000

— Commanded Yelocity (Left) — Actual Welocty (Left) — Fallowing Error (Right)

< Parabolic Move &3 Z 1 >

- Ixx35 (Aff)E& Z=IJIAIHA M Following Error 2 & LICH. Following Error IF& 0]
Actual and command Velocity IS F BHIHC| EERDE € H R0 = Ixx35 (Aff)

st= =Y LICH

3a000.00
4400
30400.00
3300
22800.00
o 2200
% 1520000
@ 11.00
5 70000
= 000 .
2 0.00 o =]
5 -11.00 g
=3
= -7E00.00 2200 E
= |
E -15200.00 3300 3
£ -22800.00 4400 @
O )
E -30400.00 5500
T -33000.00
g 4 a2 123 164 205 246 287 328 369
Time (maec)
Proportional Gain (1x300=300000 Derivative Gain Gain (1:31)=2200 Yelocty Feediorward Gain (1x32)=2200
Irtegral Gain (1:x32)=30000 Integral Mode (34)=1 Accelerstion Feedforward Gain (1:35)=30000
Cotmmand Offset (290=0 Command Limit (1x69)=20430 Servo Cycle Extension (E0)=0
Friction Feedforward Gain (1x65)=0 Fatal Following Error Limit (x11=32000
[— Commanded Yelocity (Left) — Actual Velocity (Lett) — Following Error (Right)

< Ixx30=300000, 1xx31=2200, 1xx32=2200, 1x33=30000, Ixx34=1, Ixx35=30000 Graph >
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- Ixx34 (IM) =0 (B X &Mt | Gain E4F, Tuning 0l 2LIH 0 22 A& &HLICY.)

Note:
[xx30 ~ Ixx35(PID Tuning &l |1 ¥4) @ B2 TURBO SRM 153 ~ 155 HIO| X

6. EIRE Ha 43 0l(1 8 2H)

- 1100=1 // 181 28 activativation

- 17216=3 // Output Mode : DAC

- 1119=1 // 2l 518 =1 =% = 1counts/msec”
- 1120=100 /] It A2 = 100msec

- 1121=20 /]S HE A2t = 20%2 = 40msec

- 1122=32 /] 21 &5 = 32counts/msec

- 1130=300000  // P gain = 300000
- 1131=2200 /1 D gain = 2200

- 1132=2200 /] Vff = 2200

- 1133=30000 /11 gain = 30000
- 1134=0 /I M =0

- 1135=0 /] Aff =0

= & 2= (Velocity Mode)

—_

CRIXHOE A=IMAH D2 PMAC Ol A A8 SFLIC.

. ACC—-24E2A Board € AtE0tH £10V DAC == ZMerLICH

. Servo Driver (A SEMOUHEE FE 0l 228 ULICH Servo Driver A §&0] 2F £/ 0f
USH UMACOIM PID EY 2 il H&s S0l HFSLIC

N Servo Driver A §Y2 &2=56t10 UMAC 0l §Y2 AIEELICEH

4. 18+ 23

wWw N

- Ixx00 : Motor xx Activation Control (xx = 28 2135)
2HE =0t fIciM= Ixx00 =5 1 2 E-oHA 2EHE Active AlHO0F
SLICH 2812 22 D120l 1 2 85N /UKL OE BHSE =180
02z 350 ASLICH
- Ixx19: = ol =1 JIEE (Maximum Permitted Jog Acceleration)
(units : cts/msec?)
SHO AN Y=z 512 Jtsst OS2 20 20 8&F LI
2 J

DH AH 0|2 gts €88 F2 2H
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- Ixx20 : Ik A2t (Acceleration Time)

(units: msec; integer)

S—curve AlZF S10] JIHAIZ2E0E A S B0 = IS S HE0 UQAHAM
SEASH0| MAA 2EHII SCHAEGHE 4= USLICH AIAEN LH HEEH
IS AI2E D S—curve Al2tS 2 & 6HOF &HLICH

- Ixx21 :“ S” HE Al2t (S-Curve Time)
(units: msec; integer)
Ixx21 * 2 80| Ixx20 2Ct 2 B Ixx20 2| gt=S P AIGHLD Ixx21 = 2 gt0| & Xl
JtSS AI2H0l ©I04, O WHE full Setd &LICH 0l <0l S-Curve S22 &
HIA ZICH OSSO MG, ET0F 24st 2HS 2R MO Hag &
USLICH

- Ixx22 : &2 =% (Motor xx Jog Speed)

ro
[}

(units : counts / msec)
PHO RS ST E ZHELIL SEYEU= MB(Ixx22=1)22
L2 ZSIAIIIHAN BHE 2sELICH

x
0
el
N

= 17mn6 : Servo IC m channel n Output Mode Select
(m:Servo IC 815, n: channel 1&)
[7mn6 = 0 : output A, B, C E PWM 22 AIEELILCI.
[7mn6 = 1 : output A, B= DAC & AIE3dl1D output C = PWM 22
S HELIC.
[7mn6 = 2 : output A, B = PWM 22 AIE3l10 output C = PFM 2=
A A EHLICE.
[7mn6 = 3 : output A, B = DAC 2 AI23l1D output C = PFM 22
SAHELIC.
=G D E 0l A= DAC(Digital to Analog Converter)2 AFE5tD] 20l
=392 Z&FEHLICE (I7mn6=1 or I7mn6=3)

Note:
Ixx00 : 02 TURBO SRM 124 HIOI X
Ixx19 ~ 1xx22 : Ol TURBO SRM 142 ~ 144 HIOI X
I7mn6 : B2 TURBO SRM 259 HIOI XI

5.PID &€
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-PID RS ¢t ot 2H = EYs Aol 2HIH =32 SH0ID HFA
T PID FES B0l ¢t otH HHLZ ol SHOIX EsLIt Z=E 2
== FlolAd= PID T €= HZ6HH o OF&fLICH

-EE2C0AMe PID FE2 HA Servo Driver §42 21 Ixx31 (D gain)E 0 0Ol
e K2 oz 886t § EQZCe 22 daoz §US &L

Note:
IXx30 ~ Ixx35(PID Tuning 2& | ¥==) : 0= TURBO SRM 153 ~ 155 H|O| X
6. 5E2CE H= 23 0(1 2 2H)

- 1100=1 /] 1¥ 2H activativation

- 17216=3 // Output Mode : DAC

- 1119=1 /] T 512 =1 IS = 1counts/msec?

- 1120=100 /] ItE A2 = 100msec

- 1121=20 /] S HE A2t = 20%2 = 40msec

- 1122=32 /] =1 5% = 32counts/msec

- 1130=20000 // P gain = 200000

-1131=100 // D gain = 100

- 1132=5000 /] Vff = 5000

- 1133=3000 // 1 gain = 3000

- 1134=0 /' IM =0

- 1135=10000 /] Aff = 10000

Stepping Motor Control

Stepping Motor (LBt QI 2IXIHMOH)E M Stz <0l A
ACC-24E2S E 0|&0tH MO JtsotlH, AlE2dI0l& HIAE
Ct, PMAC Ol A = Pulse and Direction ( 1 pulse 24l) 0F X|@ot22 =210l &
=20t XIANHEE &elot OF g LIC.

EotH UMAC 0l
£ ?IotH 28JtsgLIth
NS /\|

1. PMAC It &2t810| Servo Driver 1M |IXIHINH, SEHH, 8FHAHE 2 HELICH
2. BANSO &= 2XE LIEIWLD BAAMSO| = 52 LIEFRHLICE
3.1 A

=2 =]
ZHE #=ob)| M= Ixx00 =2 1 2 &

0
%
x
H
m
]
>
e
<
@
=
W
[S)
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o
C
O
tO
m
10
oY
— 10
Pt
|
g
(=]
Hu
W
X
Q
<Y
bl
=
[m]
il

2HS

ro
]

J1840l

0oz 835N AUASLICH
- Ixx19: = ol =1 JIEE (Maximum Permitted Jog Acceleration)
(units : cts/msec?)
CHO AN %= U2 3S Jtss S G ECH A SZ UL
CH AH 0lae gts £3E 2R 2HIt D&Y = ASLICH
— Ixx20 : Dt AI2F (Acceleration Time)
(units: msec; integer)
S—curve Al2t Q10| DS AIZtEE AS Z20= JtEE B30l [_AM
SEAST0 AN 2EHI SHEHE = USLICH AIAE0 SEH HE S

i
JFS A2 S—curve AlZ2t2 & o0 &LICH.

- Ixx21 1 “ S” HE A2t (S-Curve Time)
(units: msec; integer)
Ixx21 » 2 80| Ixx20 2Lt 2 B2 Ixx20 2 gt= FAlot]
IS AIZ2HOl ©I, O THE full St &LICH Ol <0l S-
A ZICH OIS E0F 2M5ED, E30F 28t PHC B2
UASLILCH

— Ixx22 : 21 % (Motor xx Jog Speed)

(units : counts / msec)

L= =2

FEdti= M

TS SIAIIIBEAM 2HE S LICL

— I7mn6 : Servo IC m channel n Output Mode Select
~17mn6 = 0 : output A, B, C E PWM 22 AtS&LILCH.
~17mn6 =1 : output A, B = DAC & AtE3dt1
~17mn6 = 2 : output A, B= PWM 22 AtE
< 17mn6 = 3 : output A, B = DAC 2 AtE35tL]
- Stepping Motor Control Ol A= PFM 22 ALE

Aot Ixx02 B 282 oM output = C 2 HBELILCH

— 17mn0 : Servo IC m Channel n Encoder/Timer Decoder Control

= (Ixx22=1)

output C= PWM 2 &3 ¢E
ot output C= PFM 22 £ & &

output C = PFM 22 & & & LILC}.
ot =20l 2 £= 322

oz 285t

SPSESl

Internal Pulse and Direction 2 AFE3t1] open loop stepper system Ol A

Phantom closed loop € M&Hdl=8 22 A& LILC.
— Ixx02 : Motor xx Command Output Address
JIE28HHl +2 E ol M output A £ output C & HE S LILCH.

(Ixx02=Ixx02+2 — Command output setting for stepper)

UMAC MANUAL

42



UMAC MANUAL

Note:
Ixx00 : Bl TURBO SRM 124 HIO| X
Ixx19 ~ Ixx22 : Ol TURBO SRM 142 ~ 144 HIOI X
I7mn6 : 0% TURBO SRM 259 HIOI X
I7mn0 : 052 TURBO SRM 255 HIOIX|
Ixx02 : 02 TURBO SRM 125 HIOI X

4. PID &<
- Stepping Motor Control 2] 2L 0= PID &0l 2RACH EF =400 HE
Ixx30 & Ixx35 NtAI2] &FO0| DEEN UASLICH

— Ixx30 : Motor xx Propotional Gain
Stepping Motor Control Ol 4= Ofelf el A1 201 I7m03 0l 2l 6
PFM_CLK Divider 2t ZoHXI12 11 gt0fl et PEM_Clock Frequency Ol
Aol & LICH AdHE PFM_Clock Frequency 2t Ixx08 g+l 2/ aH 1xx30 O]
o & LICH
Ixx30 = 660000 / (Ixx08 * PFMClock(MHz))
PFM_Clock Frequency = 39.3216MHz / 2" (PFM_Clock Divider)
I7m03 = Encoder_SCLK Divider + 8*PFM_CLK Divider + 64xDAC_CLK

Divider + 512*ADC_CLK Divider

— Ixx31 : Motor xx Derivative Gain
Stepping Motor Control fiAd= 0 22 & & &fLICH

- Ixx32 : Motor xx Velocity Feedforward Gain
Stepping Motor Control OlAl= OteH 2l AUt 20| Servo Frequency Ol 2| ol
Ixx32 Jt H o & LICEH
Ixx32 = 6660 * Servo Frequency (kHz)

— Ixx33 : Motor xx Integral Gain
Stepping Motor Control A= 0 22 £&&gLICH

— Ixx34 : Motor xx Integration Mode
Stepping Motor Control iAl= 0 22 &g LI

— Ixx35 : Motor xx Acceleration Feedforward Gain
Stepping Motor Control IM= 0 22 & & LILC.

Note:
[xx30 ~ Ixx35 : 0I=& Acc—24E2S 27 ~ 28 H|OI X
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5. Stepping Motor Control H= A& 0l(1 ¥ 2H)

- 1100=1 // 1 ¥ 2§ activativation

- 17216=3 // Output Mode = A,B(DAC), C(PFM)

- 17210=8 // Encoder/Timer Decoder Control : Internal Pulse and Direction
- 1102=x // Command Output Address ZJ|3t(output A : $78202)
- 1102=1102+2 // Command Output Address = output C($78204)

- 1119=1 // O 512 =1 IS £ = 1counts/msec?

- 1120=100 /] It A2 = 100msec

- 1121=20 /] S HE A2+ = 20*2 = 40msec

- 1122=32 /| 22 5% = 32counts/msec

- 1130=700 // P gain = 700(Default)

- 1131=0 // D gain=0

- 1132=15050 /] Vff = 15050(Default)

- 1133=0 //'1 gain =0

- 1134=0 /' IM =0

- 1135=0 /] Aff =0

2H TS ® ol L 9| AHg

1. Servo Driver 2 M2 E(

2. (+,-) Limit &¢ls & LICt.

M
i
[0
in
1A
i
m
it
[0
in
v
0
i
il
c
a

- (+,—) Limit Sensor, Home Sensor 2| Wi &S 2HQISHLICE
- Ixx24 H==2| bit172 022 &M St=AAH Limit £ enable AIZ LIC}.
Limit &A= BtE Al Normal Close Type 01010F & LIC}.
Limit &K E ALESHA] 2= ZR0 = 1xx24=$20001 X aLIC
- Ixx15 H=0ll Al Abort ZE Ut Limit E IR S ZSE5ES Q8L
>

(Ixx15 =52 S&M Z=ES 3 60 Abort EE 1t Limit E SHtS M WE

o

E\,
3
»
[©]
35
(2]
e
=
b
=
O
=
N
J
—_
O
98
[0}
35
(2]
e
=2
_\TI_
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Download Suggested M—variables Jls2 AI=2&t &
imit)H =2 018 £ USLICH (xx : 2H BHF)

Mxx21 (+ Limit), Mxx22(—Limit)

Note
Ixx24 : M%< TURBO SRM 144 HIO| K|
Ixx15 : M%< TURBO SRM 140 HIOI K|
3. Encoder &taF &0l
Encoder &8f0| 2H & OHE 220 2H= MU Z S&SHA ZSLICH
- 202 2HE =2lH AN pewin32pro 2 position Z 0l Al position(cts)gt0| Hot=X]
SHOISHLICH AAEINA +2LEO2 0|SE [§ position(cts)at0l SItotD -&stez
Ol =& [ position(cts)gt0l 2ol OF & LICEH
- &=02 PHE S2IJ| o2 220 = oteioll L2t = Analog DAC &2 &0l
SE2S S0I5l1) open loop HHEOZ DHE RSoM 2SS &0IELICt.
— position(cts)g2t0] BIHH2 LISA R I7mn0 H=0] Sl gt 2016t 010 &=
SHEO USZ HIHUBLILH (04, 15,26, 3<7)
Note:
17mn0 : B2 TURBO SRM 255 HIOIX|
4. Analog DAC =& &0l
openloop BEOZ BEHII & S&G=Al &01otD 0%=2L [ 2HS sHHEE
SIS Al offset M S EXNSLICH
— Terminal &0 #xxo0 Z 2 AN 2H =52 &I LICH
(#xx00 HHS xx B 2E2 Amp £ Enable AlZ1 2 (open loop &EH) 0O%EHEHO=2Z
Sol= "3geLict)
* =O| ALEH *

#xx00 HHES A = SHS 5%(#xx05)0l6t2 ot= 0| ESLICH
10%AE Lo SEHOZL BEIFZ2EG WEH S22 LICH
-Open loop HE2Z PHE FSots 220 2EIF ZEFE = UD| R0

Open loop 948 &l = DHE HXIAIZ =HIE o0k &LICH

45
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FOF SF K| Bt offset 8o =2

(o3
LS

0121)

=

=
-/

ol 28It A 0IX

]

Ctrl + K(2E 2H

—

—

2012 [H

=
=

DAPNEL
0%

X
o

=

=

&

(]
-

2EE [xx29 B

a2 20480 22 6.25V & LILC}.

il

Ct.

A EL

=

32767 =
Note:
Ixx29: 02 TURBO SRM 153 HIO| X
Ixx69: 0l TURBO SRM 169 HIO| X

=2

=

oled ™ [xx69

M
= o

[CHegtel 10V 2

5. Encoder

R0

FOl CHAI HHH

gts
IS

— Analog DAC &3 XX S 6% A Encoder

46

HeLICH

0

=
=]

1)
?.

.
=

:11.64mm

A2l =2ct

=

& =F(
o

=

o

A
=
S

EHOIA 28
AY

Al =

dI8H, Xl

X

F oAb
gt

DAC-=
I

BA

H Al

o=z
4

9728counts

1 266.02393counts
Hel I 10em(100mm) & S0l S 26600 counts & H 2|

I

=]

=
-2

=

0|

=
=

LICt.

=2

=
A
e

[ 128 Pulse

JI 1

X

S

o1 2
—
o—

!

[=)
=2

AN

HOF

o

[e]
AL
T
=0

t

F counts

o
—

B, 2EH2 MiiE S= &Cloil A counts & Ol 24el It S0kLE

11.64%P1(3.141592) = 36.5681mm

128%19%4

?.

SH+8 — DAC+
=
=

: Ixx30(P gain) 22

F A
o

—/

=2

=2

2
HEER OIS

< A
=2
’
S
(i

4

2

tH 22t
x|

HOlAL 2 &

—

9
ZEHl =191, A2

gt HHHA 0ls -
imm Ols2 %

et 8t 0l -

&
)

- H/W 23
- S/W +F
1
0l) 2EIH

6. Jt
2

PEWIN 32Pro 2| Terminal &0l A 2H

8.
JOG &8
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1. #xxd+  xx LHE + H&2=2
CH#xxd- I xx SHE - 2EL2
C#xxd/ xx REE ZXIELICH.

. #xxK 1 xx 2HE EXIAII112 Open Loop mode 2 & LICEH
(0l 20 2EE 222 82 £ AsLICH)
5.#xxd ==kt xx EHE =XAXZ 0l LILCH
Ol) #1J = 2000 : 1 ¥ 2HE 2000cts ®IXIZ 0| S&LICH.
#1J =-2000 : 1 81 2HE -2000cts ?XIZ2 O|=¢gfLICt.
6. #xxJ ' A xx 2HE M AXOAM =X2tZ2 0lSELICH
Ol) #1J:2000 : 1 ¥ 2 E 2000cts 2t= 0| S&LILH.
S ?IXIJF 2000cts @1 A< 4000cts 2 Ol=&LICt.
#1J:-2000 : 1 &1 EHE -2000cts 2t3 Ol=& LILC}.
S fIXIJF 2000cts 21 AL Octs 2 0l =& LICEH

M~ W N

Note:
Jogging commands: 02 TURBO SRM 77 H| 0| X|

2H s

=

ol M Following Error £ &01&

ol M Following Error 2 24

ZSOIAIIIH A 2EIQ 2612 AEHE S QISHLICH =SS0 SIHeHoll HekA Following
N

Error JF HXIHLE 2HOUIM A5, =0 £A43l= 20 PID Gain Y 2 CHAl &L C}.

r
Ql
kJ
>0
[0

210
o,
ro

I
a
0l0
ne
P
10
o
@)

-]

A2 [ Motor = Home(2E)2Z OlSaHA &S AIZGHOF 1 M0l GHE & £22
ZUE LAY = ASLICH 2t S ON AIJIL) Home & X &30 71 Kl 0l A
AS U2 AMEHCHH AlE XIEO0l KA CHED] H20 et 22 208 dMs -
AsLICH

UMAC MANUAL 47



UMAC MANUAL

Home 2 ¥ Xl Z2& - (I7mn3)

1. 17mn3=0 : Home 2| ?IXIE Home Flag & Z & &LIC}.

2. 17mn3=1 : Home 2| ?IXIE Positive End Limit Flag & Z2 & & LILt.
(Ixx24 2| bit17 & 1 2 =& & LICH Ixx24=$20001)

3. I7mn3=1 : Home 2| ?IXIZ Negative End Limit Flag & Z2& & LILC}t.
(Ixx24 2| bit17 2 1 2 =& &LICE 1xx24=$20001)

4.17mn3=3 : Home & A XIE User Flag & Z&8&LILCI.

Note:
I7mn3 : M%< TURBO SRM 257 HIO| X|
Ixx24 : 0l=E TURBO SRM 144 HIO| X

Home Search &

1. Home Sensor, (+,—) Limit Sensor & AI2dl= 3L

- HES ONE M 2HS AXE JI=2Z Home 2 AXIIH+&EH0 US =5

o
AD -HEHUE US 2 A 20| 2H Motor £ -2 0/S

End Limit 2tXl Ol S AIZILILCH.

— Negative End Limit 0l £&& & Home HE (#xxHM)O 2 DPHE +2&0 2 0|

AlIIEH A Home 2 E#&LICH

2. Home Sensor 80| (+,-) Limit Sensor 2+ At25l= E 2

— (+) Limit Sensor 2 (-) Limit Sensor S0l Al Home Sensor £ AI2& 212 AEHLILCH.
o

- ANAEo MRS ONES M 26 IF Home Sensor & A&t Limit S
A THE20l 2E{JF Home Sensor 2 A&t Limit Sensor & BHLED
Home @2 ZHA&HL|C}.

3. AIAESOI [etA Home 2 2= & E

rlo

" 2 = UAsLIth

Homing &t&l | variables 2+ & & 0f

2

1. Ixx19 : Motor xx Maximum Jog/Home Acceleration(counts/msec®)

ensor

L

KILEIb= Al

Jog H& (#xxJ-) 1 Home HH(#xxHM)C 2 0|S& [} IISTE Z2HEHLICH

2. I1xx20 : Motor xx jog/Home Acceleration Time(msec)

Jog B & (#xxJ-)It Home B (#xxHM)CZ 0| E [ IIEE Al2HS

Z U
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3. Ixx21 : Motor xx Jog/Home S—curve Time(msec)
Jog B & (#xxJ-) Bt Home B (#xxHM)2 2 0|=& [ S—curve Al 2!
Z2HE LI
* Z=O| AFSF *

o

Ixx20 1t Ixx21 2 S Lt 0 22 £&FotH ot E LI

4. 1xx22 : Motor xx Jog Speed(counts / msec)
Jog HH(#xxJ-)22 0|5 [ £=E Z2FELICH

5. Ixx23 : Motor xx Home Speed and Direction(counts/msec)

- Home E(#xxHM)OZ OIS E M &2 ¢&s 2F

- 230t -2 A0 -2 2 0|sotL) +2 B0 +2

1

LICt.

o2 0l=

osw
ol

FLICH.
6. Ixx24 : Motor xx Flag Mode Control
Positive End limit Flag 2t Negative End Limit Flag & Home & ®IXIE
Z8e M Ixx24 2 Bit17 2 1 2 &&EH A Hardware Limit £ Disable & LILCt.
7. 1xx26 : Motor xx Home Offset
AN EEY AAXNOA L& HeletE B XS FECZ2 &1 4= [
AEELICH &3tz Hel a2 Ixx26 ol E&SLICH (29 1 1/16 counts)
8. I7mn2 : Servo IC m Channel n Capture Control
Xl Capture &S Flag & Xl Index(Encoder 2| C &) & &KX &= S M
Z0| AtSoliA X Z2E LI
Ol I7mn2=2 : Flag Jt High Jt @2 [ capture & LILC}.
[7mn2=10 : Flag 7t Low Jt &I AS [ capture & LILCI.

i

I7mn2=1 : Index(Encoder 2 C &})0| high 7t} EAS W capture ELILCH.
I7mn2=5 : Indec(Encoder 2| C 40| Low It &A= [ capture & LICH.
9. 242 HHE N : HM

— #xxHM : xx & 28I} Home & &

rr

Ols= A&

P

rr

A LIC

lo
ol

Note:
Ixx19 ~ Ixx24 : OI%=& TURBO SRM 142~144 HIO| K|
Ixx26 : Ol =& TURBO SRM 150 HIOIXI
I7mn2 : Oil%=<€ TURBO SRM 256 H|0IXI
HM(On-Line Command) : Oll%=2 TURBO SRM 353 H|0I Xl

Homing & & Motor 2 2 M-variables
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1. M220 : HMFL2 flag input status
motor2 2| Home Flag It High It &%= M 1 0l &30, Low & [ 0 Ol ELICH.

2. M221 : PLIM2 flag input status
motor2 2| Positive end limit £ 2tLHO1LE Positive end limit flag It high 2t & &
10l LICt 10l &H motor status &0l A Positive end limit set(soft of hard)
F=20 =0l S0sLICL

3. M222 : MLIMZ2 flag input status
motor2 2| Negative end limit £ 2tLIH LE Negative end limit flag Jt high It
<™ 10| ELICH 1 0l ©/™ Motor Status 20l Al Negative end limit set(soft of
hard) &0 =0l S0{SLIC

4. M245 : #2 Home complete bit
Home H& S Soll Home & & &l® gt0l 1 0l &1, Motor Status & 0ll A
Home Complete 20 201 S SLICH

5. M240 : #2 Background in—position bit
Home 2 2™ gt0l 1 0l & 10 Motor Status &0l A In—position true & 0fl
=0l S0 sLIL

6. M233 : #2 Desired—velocity—zero bit
Home € &2 ™ gt0| 1 0] & 12 Motor Status Z 0l M Desired velocity 0
F20 =0l S0 sLICL

7. M238 : #2 Open-loop—mode bit
2E 2 Jt Open Loop It ©IAS MH(#2K & &H) 1 0l LICH.

Note:
M220, M221, M222, M233, M238, M240, M245 : D=2 TURBO SRM 699, 700 HIOI Xl

Homing Motors 0l Ml(Home Sensor, (+,—) Limit Sensor £ AlEol= &3 2)

close

end gat

del gat

open plc 15 clear ; buffer open

P1237=0 Al DES HMUHEE S01E U= BLIHEE HE
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; #2 Home complete

M245=0
i220=300 ; Acceleration Time
i221=50 ; S—Curve Time
1222=20 ; Jog Speed
1223=20 ; Home Speed and direction
COMMAND"#2j-"  ; motor 2 £ Negative &2 =2 0= AlIA A Negative Limit Ofl
; SEOtE S &L
15311=500+8388608/110  ; 500msec =¢t XA
While (15311 > 0)
EndWhile
%) &2 Timeout & &
=0l

; 50000msec(50
Negative limit, in position, desired vel. zero

15311=(50000)*8388608/110

St0|
_/ —

While (M232 = 00rM240 = 00rM233 = 0)
; open loop mod

AND(m238=0)
AND(15311>0) ; timeout &€l
EndWhile
/*
0IotHA 50 =2| AlZ2tHIEHS SLICH Negative Limit End
F%4) m232, m240, m233 0| 2F 1 &

m230, m240, m233, m238 2
Flag Jt High Jt & ™ (Negative Limit 0l E&3d
B1otH M while 22 WA LESLICH
0 = WOl Negative Limit End Flag It High & HI® X| €
SOt =L

JOl= Ofehet 22 oled

2 (Negative Limit Ol

ok

CYotXl =8 E=2
*/
If (M238 = 10rI5311 1> 0) ; open loop mode & 2!, Timeout EQI5t0 HHAZE Al SH
P1237=1 ; ZBLIHE H=, OIS0 2M6HH P1237 H==J 0 0IM 1 2 BHR =
; A2 Sofl UiZE SHHFE =Holg = AsLICH
COMMAND"#2k" s #2 Kill, 2HE S0HA s E&SLIGH
15311=100+8388608/110 ; 100msec =¢t XA
While (15311 > 0)
EndWhile
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DISABLEPLC15 ; disable plc 15, plc1h E2 ) ==
RETURN ;2 T2 30| &9l close 2 JIA &= & LICH
Endlf
15311=(1000)*8388608/110 ; 1000msec s9ot XA
While (15311 > 0)
EndWhile
COMMAND"#2hm" ; #2 home start, Home ZJ| Al &
15311=500%8388608/110 ; 500msec s9ot XA
While (15311 > 0)
EndWhile
15311=(50000)*8388608/110 ;» 50000msec(50 =) S92 Timeout &8

While (M245 = 00rM240 = 00rM233 = 0)

; home complete, in position, Desired Vel. Zero

Jor
e

AND(m238=0) ; open loop mode &2l
AND(I15311>0) ; timeout Q!
EndWhile
/*

m245, m240, m233, m238 & &QI5tHA 50 =2| Al2tHI8tS &Ct. Home Flag 2t
High JF &l 2 (Home £ S M) m245, m240, m233 01 25 1 2 HolHAM while 22
ik & Lt LI C

0 = WOl Negative Limit End Flag 7t High 2 HIP Xl 2= &2 (Negative Limit 0f
CYotAl 28 ZR)0l= Oteiet 22 olel 201 A ELICH
*/

If (M238 = 10RI5311 1> 0) ; open loop mode, Timeout & Q!
P1237=2 s BLIEHE HE, 0 2EDF LHMEHHE P1237 HED 0 0l A 2 2 HER

AH
O
NS Soff flelZE 22U R E &g = UASLICH

rr

COMMAND"#2k" ; #2 Kill
15311=100%8388608/110 ; 100msec =2t XA
While (15311 > 0)

EndWhile
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DISABLEPLC15 ; disable plc15
RETURN
Endlf
15311=(1000)*8388608/110 ; 1000msec =02+ XA
While (15311 > 0)
EndWhile
dis plc15 ; disable plc15
close ; buffer &3

Data Gathering (A5 %)

NE2T €4, D272 C(H S oM 2H &5, &G, 2IFl S| S
AAII2Z £F oA PMAC Plot Progts T2 1S SohA 12T 2 LIEFHLICH
1IN 2HEFGI AFR S 2 U= Quick Plotoll CHOH A8 & YBHLICH

Data Gathering &1 280

1. DEFINE GATHER (DEF GAT) : gatheringZ=t|. &M &2 W22 ¥H2 ML
gathering @922 A& &LICH

2. GATHER (GAT) : gatheringS AI& & LICH

3. END GATHER (ENDG) : gatheringE2 &= &LIC}.

4. DELETE GATHER (DEL GAT) : gathering buffer A Xl. 22| =2 S &LICH

2tEH8t Data Gathering 2 Xt Ol Al

18 ZHE 0ISAIZIEA O 20 e 222 =& &LICH

PSSy

e
H
TS
™

el

- Tool =2 PMAC Plot Pro & 2% &fL|LC}.

UMAC MANUAL 53



UMAC MANUAL

£ BEWINZZPRO —— [ C:WHPROGHAM HLESWDEL TA TAUWE _~efaulkINI 1

File  Terminal Configure  Miew HResource Manager Backup Setu Window Help

# Terminal SPMAG:0 V1.942. 10/11/200... @@@

P1Setup Pro

PESetup Pro
Turbo/UMAL Setup Pro
UrnacConfig Pro

CPU Resource
Mernory Viewar
AxisLink Manager
Pr&C Autalndent

LCustornize Tools Menu,,,

< PMAC Plot Pro &/ #/XI>

— Quick Plot Z0l M Motors to Gather... 2& & LI|LC}.

&4 PMACPIot Version 3.2.3 2004-05-21 UMAC(D) Ethernet... [C][H|[X]

Open Save Configure

1 Dietail Fiot i About

Plot Title: |uuick Plot

- Left Flot s Paossible Choices: i
Motors to i
Mir 1 Act Pos Gather ..
Mtr 1 Act Vel

Mtr 1 Act Accel = 1
Mir 1 Act Jerk Define Gather Buffer |
Mtr 1 Cmd Pos - =
Hemoye liem > Mtr 1 Cmd Vel
— Mtr 1 Cmd Accel
- Right Plot Axis Mir 1 Cmd Jerk
Mtr 1 Fol Err

[l << Addto Left ‘ Upload Data |%

| Exit || Open ” Help | ] < Addto Flighl‘ ‘

Horizontal Axis: |Time (sec) j

< Motor to Gather... |IXl >

- N2 S 60 A2 WES FELILH (Ixx00=1 & 83 & 2HC ZAIELICH)
- Commanded : E@& gt=S &I LILC.
- Actual : HEO0l 2oH &K LSt 20t (Motor Feedback gt)2 & IEHLICY
- Servo Cmd Out : Analog =10V 0fl CHet =S gt= &tQI8tLICY.

—-32767(-10V) ~ 32768(10V)2| 2t22 HEAIELICH.

- Gather Period : At&24=& F=I|E HELICH

0ll) Gater Period = 1 : servo update Al2H(442usec)0iCt X2 =& S &

Gater Period = 5 : servo update » 5 AlI2t0ICH XtE =& S &LIC.
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Motor: 1
Commanded

Actual

Servo Cmd Dut

r
-

Motor:
Commanded

Actual

Servo Cmd Dut

Motor:

Commanded

Actual

Servo Cmd Dut

Gather Period:

== S

LCancel ‘ ‘ Help ‘

<Xz =+

& W& % Gather Period &

- FENE A LICH
del gat /] OIE0 AFESHD JUSKE LE A= =& buffer E AMELICH
def gat /] Xz EHIE LIt
gat #1j+ /] SEAIZD SA0 A28 S 6t fIoiA 8 =0l
/| Mg A HH(gat)t SEAH HH(#1j+)= SLICH
#1j/ /| S&& EXAZLILCHL
end g /] Riz=8g SZ&LICL
- PMAC Plot 2| Quick Plot Z0IAl Upload Data =& & LILt.

— Possible Choices
Add to Left Lt Add to Right H

Dietail Flat
Plot Title Illuick Plat
- Lett Plot diis- Possible Choices: | .
Motors to
Mir 1 Act Pos Gather .. @éﬂ
Mtr 1 Act Vel i -
Mtr 1 Act Accel | =
Mir 1 Act Jerk Define Gather Buffer |
Mtr 1 Cmd Pos - =
— Mtr 1 Cmd Accel ,
-~ Right Plat &xis Mt 1 Cmd Jerk g
Mtr 1 Fol Err
Gather Time
-00
| [E] << AddtoLeft ‘l Upload Data h

| Exit ” Open ” Help ‘ << Addto Fllghl
Horizontal Axis: |Time [sec) ﬂ
Upload Data Il >
=20 A NS HPE 22A
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2 PMACPIot Yersion, 3,2.3 2004-05-21 UMAC(

0) Ethernet...

Right Plot &is
Mtr 1 Cmd Vel

Remove Item >>

Open Save  Configure
T Deetail Plot 1 About
Plot Title |Quick Plot
Left Plat Axis Posszible Choices:
. T : Mators to ;

Mt 1 Cmd Pos Mt 1 Act Pos b &
Mir 1 Act Vel
Mir 1 Act Accel ! -

k Mt 1 ActJerk Define Gather Buffer

Mtr 1 Cmd Accel : z

Remove Ileh)) Mtr 1 Cmd Jerk I _
Mtr 1 Fol Err !

Gather Time

<< Add to Left ‘ Upload Data EQ
Exit || Open || Help | << Add to Right ‘ Plot Data ‘
Harizonkal Axis: ]Time (sec) l.]

< Possible Choice & Plot Axis 0I1S >

Open  Save Configure
T Dretail Plot 1 About
Plot Title |Quick Plot
Left Plot Az Possible Choices:
5 S5t : Motors to 2

Mtr 1 Cmd Pos Mtr 1 Act Pos Baithi g&
Mir 1 Act Vel
Mtr 1 Act Accel ! n
Mtr 1 Act Jerk Define Gather Buffer
Mtr 1 Cmd Accel : z

HBemove ltem >> Mtr 1 Cmd Jerk I _

| Mtr 1 Fol Enr !
Mtr 1 Cmd Vel 3 4
Gather Time
Remove ltem >> << Add to Left ‘ Upload Drata 1E£

Exit || Open || Help |[F) << Add to Right

Plot Data

Horizontal Axis:. ] Time [sec)

I

< Plot Data 9/ Xl >

PLC Program <] Z}A 31} 21 3§

OIERI0 PLCOH &2 &9 U2 &S 8ol D& T2 030 2H Q0| BF=EX0|1D
2 S&= §LICH
2 AEDLIH (monitoring inputs)
£ 2LIH (setting outputs)
2+E Aol gt HA (changing gains)
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PMAC &EH2F Al (monitoring card status)
H2 AlSH (commanding actions, cmd “ 7 )

HAM X 8% “ sending messages”

1. Terminal 20l i5=3 &l & (background PLCs on) — Ol & Turbo SRM 87 HIOI X
2. File Ol =0l A New File & — Editor Pro &0 & LILCH.
3.close &4 : el U2 == U= UE Z2 A9 buffer E ESLICH CHE buffer Jt
TZ)E0 S & =
4. end gat Z4&: B+ gathering(XtE2+&)E ot US ZR0 SZTAIZLICH
)

5. del gat &4 : E2 Al2! gathering(At2£=&

6.0PEN PLCn CLEAR & &
—nt plc E20#ES A0t ?lo buffer & S0 1 buffer 2| LIES 25 Al MIct=
ZAULICH (n: 0~31)
7. ¥l W8 &4

8. OFXI 2 =0l close &4 — buffer & &£ &LILH

9. Otefl &2l OL0I2S =2HU Ctrl+s £ =d M A48 Z28s NEE = USUILH

/ Editor Pro :PMAC:0 V1,942 10/11/2005 UMAC TURBO: Ethernet Port
: pdh P BB oo PN TEN

7
|
k-4

<MKE orolE >

10. Mgt 22 dots 200 228 &= 1 Ot 82| Ol0I2= =2 M 20 = =

4. Editor Pro :PMAC:0 V1,942 10/11/2005 UMAC TURBO: Ethernet Port

< go| otolE >

gt IS st ?loi M Otef A& 2l Ot0I2S =2l M Download & LICEH

FXl 2 0t= Download ot A& A2 &= USLICE.

=
HU  ox
[
o
o
a
o?

/ Editor Pro :PMAC:0 V1.942 10/11/2005 UMAC TURBO; Ethernet Port (LB

DEEESH BRRS oo )
Untilled prc |
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<U2=E 0101 >

12. Download € 2=256tH OleH2t 22 Z0| Pewin32Pro 2| &0l LIEFELICY.

o
Error Ot A=Al &0I15t10 JAS R0 HYst T2 ) HeLICt.

o
1

Dowrload Completell
Downloaded 29 lines in 20 mzecs
Safriting macro dictionary table: C:AProgram FileshDelta TauhPEWIRNIZFROM otor TEL
we | Tatal Warnings: O
|| Total Errors: O
EMD.

Fiesultz | Change Manitor |

< Error #9021 & >

13. Error 10| Download € 2Z203dl™H Terminal &0 ENA PLCn 2 A& &LICH.
HIOIA n& ZHdst PLC 289 HS2ILICY.
14, 2 HEHPLC EZ2 00| AlSHEL

I

o

b

Motion Program &] 2}/J 2} 2 &}

CH E2HE2 ?/IXZEE € 22015 ?lof 2HE MOctd X&ots 9 &L
S et & S Aot 2= A2 010180l =S LICH

SEACA LI

et T2 82 S0 HEHUA SAIH AddE = AsLI

st IHel HEHOMAM= & e 220l & Its

12
Y
20
1o
oy
10
e
o
=
[E
HU
u

v
S
0

bl
o
o
1>
20
iy
r
[w

3. end gat &4 0t gathering(XAIE&+&)2 ot UAS R0 S= AZLICH
)

4. del gat &4 : =2 Al2] gathering(AH24=&

lval
aa
=
=2 0
x
e
>
02
tn
E
HU
2
3
S
o
>
I
HU
L_J
mlo

(@]
5. &N &4 Motion Z=2 ] &4

6. #xx->X &d  YEH 0 2HE 2HE £8ot) ZHE Y S22 AIEE ]
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7. OPEN PROGgn CLEAR & &
n Y Motion Z2 1S &5t ?lo buffer & 210 1 bufferl LHES 2F
AtHlote & Y LICH

8. ¥ot= e &4

9. DtXI2 =0l close & — buffer & &&LICH

10. Ot 182 Ot012S =AM Hdet T2 8= MEE &= JASLICH

/. Editor Pro :PMAC:0 V1,942 10/11/2005 UMAC TURBO: Ethernet Port [ |[B1|[X

DdEHgHh sdBRS o PHIEH
Urititled TP
<H%E ool >
1. d&st It 2 Jot= S0 222 == A0 Otel A2 00|22 =M 80 =2 =

<. Editor Pro :PMAC:0 ¥1.942 10/11/2005 UMAC TURBO: Ethernet Port

< gd| oLol&E >

12. Adet s Aot fIoiAl Otei 182l Ot0l2= =2l Al Download & LICH.

FXl 2 0t= Download ot A& AIZ &= /USLICH.

I5]
HU ¢
|
i
o
_>.-|_
o?

DEHEH L RRS oo bl .

Unitithed! prrc |

<O2]=ZE otol& >

13. Download € &t=06tH Ot &2 &0l Pewin32Pro 2| ot&HS 0| LIEFELICY.
X L

=
Error Ot A=Kl &0lotl) (s B0 Hdet 22 18s =88

Dowrload Completell
Downloaded 29 lines in 20 mzecs
Safriting macro dictionary table: C:AProgram FileshDelta TauhPEWIRNIZFROM otor TEL
we | Tatal Warnings: O
|| Total Errors: O
EMD.

| Resultz I Change Monitar ]

< Error 901 & >

14. Error 10| Download € 2256t Terminal Z 0l #xxJ/& & &5l
Servo On(amplifier enabled) AlZ LIC}.
HIOIAM xx = Hdst T2 )M =38 = SEHHS0I LD SEIF S It Ot
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N
0
|.|_[_
0]
fn
H

B £ Servo On(amplifier enabled)&fLIC}.
FLICF.

R
B AEACtE L2 0P HAEAHUHA 22 ]SS e Xl Z2EELICH

o
—
@

3

=
o
Och
==
iz
02
ol

16. 248t Motion Z2 10| A& LIC

HE =30 04 &&0] M5t 2061 BXAIFHOF &= B2

Al

(wm]
e 22 EHE X AIZLULCH
o =

A&d— DEDF EXe S &0 — 22t FE0

~

02

o
1) amp enable &EH LICEH.
1) amp disable &FEHILICF.

- HI&EX WM PLC 22088

CLOSE [l M EHAUE
END GATHER /I A=
DELETE GATHER // Xt=

// p7000 : Emergency stop input latch
// m7000 : Emergency stop input
// m7024 : main contact for main AC for BUS Voltage

// i5111 : count down timer

OPEN PLC 5 CLEAR // 5 PLC T2 )&2| Buffer 8 €10 LiES AMELICH
If (M7000 = 1 And P7000 = 0) // Latch Jt 0 012 BI&&E X ALIXIDI =A™ME M
COMMAND"A /] All Motor Abort(2E 28 & Xl / Amp enable A EH)
15111=500%8388608/110 // 2= <8t 500msec Al2+ X
While (15111 > 0)
EndWhile
COMMAND"K /1 All Motor Kil(2& 28 & Xl / Amp disable &HEH)
M7024=0 // main contact for main AC for BUS Voltage X+&t
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P7000=1 //latchE 12 d&oiM B0l A= MYS == 22 LA
Endlf
If (M7000 = 0 And P7000 = 1) [l BI&ERIOb S48l =

M7024=1 // main contact for main AC for BUS Voltage & &

15111=5000%8388608/110 // 5000msec Al2+ X[AH

While (15111 > 0)

EndWhile

COMMAND"A /| 2€ 2HE Amp Enable &EiE 2tSLICH

P7000=0 //latch € 022 SFolM BH0l H=S M &= A= X
Endlf
CLOSE // buffer &8. T2 1&H S
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