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- Position Compare &% & & M-t (Suggested M-Variable)

M101 -> Y:$78201,0,24,5 ; Hardware Position Value (counts)

M108 -> Y:$78207,0,24,S ; Position Compare A Value (counts)

M109 -> X:$78207,0,24,S ; Position Compare B Value (counts)

M110 -> X:$78206,0,24,5 ; Auto-Incremental Value (counts)

MIN -> X:$78205,11 ; Position Compare Write Enable

M2 -> X:$78205,12 ; Position Compare Direct Write (Initial State) Value
M116 -> X:$78200,9 ; Position Compare Output State

- Single Pulse Output

L5t E 5
4% Thsot S ot

[ o -

Ztolot 2212 2 R5tE OB 2ol Mol M §

M

- Position Compare A Value 87 (Front edge)

- Position Compare B Value 87 (Front edge)

- Auto Incremental Value & 0228 A%

+ Position Compare Direct Write (Initial State) Value & &
* Position Compare Write Enable A4 7%

O 2 5t StIA St QXM StDA St= HE
S sfLct,

i

Hardware Encoder Count & QIXIE 7|&
Position Compare A 2t B Value 2} A%

AN o)

1000Cts Al ™ 2 E{ 1100Cts 7HX| 2] EQU 32 4
M108 = 1000 ; EQU Start Position

M109 = 1100 ; EQU End Position
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MT10 =0

; Auto Incremental value

M112 =0 ; Initial value of 0
M1 =1 ; Enable direct write
EQU &1 ON
| A |
T T T Position[counts]
Start M108[1000] M109[1100]
Position[0]

Example PLC)

HeHE HYgoZ YL UM EF TN 22 W PLCYLICH
Close
Del gat
End gat
#define EQU_INITIAL P100
#define EQU_ENABLE P101
#define CURR_OUTPUT P200
#define PREV_OUTPUT P201
#define USER_POS A P300
#define USER_POS B P301
#define EQU_POS A M108
#define EQU_POS B M109
#define WRITE_ENABLE Mi111
#define DIRECT_WRITE._ VALUE M112
#define OUTPUT_STATUS M116
#define HW_ENC_RESET M113
#define REPORT_ERR P999
M113->X:$78205,10 , Hardware encoder count reset register

,(Amp Enable ° &HAXE SEHUNE Interlock O ZER T Y2 Hardware encoder count reset ° &4

Open plc 0 clear
REPORT ERR =0

EQU_ENABLE = 0

IF(M138 = 1)
REPORT_ERR = 1

DISABLE PLCO
RETURN
ENDIF

PREV_OUTPUT = OUTPUT_STAUS
DIRECT_WRITE_VALUE = 0
WRITE_ENABLE = 1
EQU_ENABLE = 1

EQU_POS A= USER_POS A
EQU_POS B = USER_POS B

WHILE (EQU_ENABLE = 1)
CURR_OUTPUT = OUTPUT._STATUS
IF (CURR_OUTPUT = 0 AND PREV_OUTPUT = 1)
EQU_ENABLE = 0

OFro

L30T

; Error Report Z /3
; EQU N XT3

,; #1 Open loop N
,; Error Report M5

, PLC 0 Disable
; PLC 0 Return

; 9N EQU £5 4H X2

; EQU YA 2 ZTg AF

; EQU NE HZ X3 M5

; EQU NA A5

; User 1t 2181 Front Edge A%
; User 7} 218l Back edge 43

; 8N EQU EZ4H ANE
; Front edge YN Back edge £ HH= &5
; EQU EY
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EQU_POS A = -8358608
EQU _POS_B = 8388607

; EQU Front Fdge £ HHZ A%
; EQU Back edge £ #HE A%

ENDIF

PREV_OUTPUT = CURR_OUTPUT ; 8% EQU £5 YHIE 9/ FQU £ 4HIZ NE
ENDWHILE
DISABLE PLCO ; PLC 0 Disable
CLOSE

- Multiple Pulse Outputs (Auto Incremental)
YSIDR 5t= AFHOMEE S7HHC2 FQUEH S 275t ofZ2|Aol Mol XHE
- First front edge &%
- First back edge &%
- Auto Incremental Value A7
* Position Compare Direct Write (Initial State) Value & 3

+ Position Compare Write Enable A%

M A
MI108 = 1000 ; First front edge at 1000 counts
M109 = 1010 - M110  ; First back edge at 1010 counts -> RIEA W Off Al H & 21F7| 5t
M110 = 20 ; Auto incremental of 20 encoder counts
M2 =0 ; Initial value of 0
M1 =1 ; Enable direct write
EQU &S ON
r T ]
BO A0 | B1 A1 | B2 |
M109[990]  M108[1000] ' M109[1010] M108[1020] ' M109[1030] +
[t ﬁ ! - -
| M110 [20]

(ALto Incremental)

BO < Start Position < A0

nx
o
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Example PLC)

ol o= Hall & XL E «Auto-Incremental’(Xt 5 F 7} 7152 £8lis5t,
I EQHE EQU 80| LI7tH Xt5 2 & Auto Increment & Disable st= 2 &
QU&LICH o] koM EQUILESEE Mok 5t7] W2, EQUE AL WMo &M £ o
M gtol & LICEH,

SR oA Aol M = 4 100Cnt ZHOllA EQU £ HEIE X AsHoF 57 W2 ik 50 ~
70 Cnt OtCt EQU &3 JEIE A3 slioF ghLICt.

O|§ ZtotstCtdd, AFR X7t Default Servo Update Cycle @1 442usec & At£ S Z 29l

| £ 2 100 ~ 140K Cts HEE ArR &2 Q= ZHQL|Ct,
etA, ECH W2 £ 2o EQUE AtL5H7] /i M= (Aol M AL
Servo Update Cycle & EC} ZFAH M7gsHoF §HLICH

(Olet AT EE L «Tyrbo SRM»E EH1 5404 FA|7| vE2tL|C})

op
S’,E
rir
T
T

CLOSE
END GAT
DEL GAT

#define SV_CNT M101
#define COMP_A M108
#define COMP_B M109
#define COMP_AUTOINCM110
#define COMP_WE M111
#define COMP_IS M112
#define COMP_STAT  M116
#define MTR_POS M162
#define MTR_BIAS M164
#define MTR_SCALE 1108

#define COMP_ON_POS P108
#define COMP_OUT_WIDTH P109
#define COMP_INCVALUE P110

#define COMP_OUT_COUNT PI111
#define OFFSET_CNT ~ P164
#define TEMP_CNT P101
#define TEMP_OUT_CNT P102
#define CURR_EQU P116
#define PREV_EQU P117

8=0

I5=3

COMP_ON_POS = 30000, cnt
COMP_OUT_WIDTH = 100 ; cnt
COMP_INCVALUE = 1000 ; cnt

COMP_OUT_COUNT = 100 ; &

OPEN PLC 0 CLEAR
; Actual |/ X1 2 Servo IC 7H2 E17t9 Offset £ gt L/CH,
TEMP_CNT = (MTR_POS+MTR_BIAS)/(MTR_SCALE*32) ;cnt
OFFSET_CNT = SV_CNT - TEMP_CNT
; COMP_A, COMP_B 2 #Ix|E & 7§ 5L/t
COMP_A = COMP_ON_POS+OFFSET_CNT
COMP_B = COMP_A + COMP_OUT_WIDTH
COMP_AUTOINC = 0
JEQUEZ S 022 £7/3 gL/t
COMP_ IS =0
COMP_WE =1
;EQU ES YEI7F 0 ->'1' Z Bt E WIFX] J]CHE/ LI CF,
;97N AR ZE ZEZF LA O] D QUL ZH2LICF,
TEMP_OUT_CNT =0
CURR_EQU = COMP_STAT
PREV_EQU = CURR_EQU
While (CURR_EQU = PREV_EQU)
CURR_EQU = COMP_STAT
EndWhile
;2 AEICF BFF B Auto Increment gtS &5 gL/ CF,

Position Compare



COMP_AUTOINC = COMP_INCVALUE
PREV_EQU = CURR_EQU
; O17IA BEIE FQU E2 H+E FILE gLt
WHILE(TEMP_OUT_CNT<COMP_OUT._COUNT)
CURR_EQU = COMP_STAT
IF ( CURR_EQUI=PREV EQU ) ; EQU £2] &€} '1->'0' © 2 bt B wojct 712 E gLt
AND ( CURR_EQU=0)
TEMP_OUT._CNT = TEMP_OUT._CNT+1
ENDIF
PREV/_EQU = CURR_EQU
ENDWHILE

, Compare Disable

COMP_A = 8388607
COMP_B = -8388608
COMP_AUTOINC = -8388608

;PLCE E&3//ot
DISABLE PLC 0
CLOSE
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- Fractional Count Compare

Fractional count compare 7|%5 & 2002 4 ©| & 9| Revision D Et Q] DSPGATET PMAC2 EtQ 2 E| 7t5 509,
Firmware 8H{ ™ EESH V1,937 | £ 2 E Jt5SHL|CH. PMACI EFQ 2 O] 7152 ArL & 4 gi&LC,

Servo IC = Ol Encoder sample clock =7| WolM 1/T timer-based 715l 28l Fractional count £
Mg & LICt. Sinusoidal encoder £ Albi 7H5 3t ACC-51E & A& A9l =2 AlHfol 28fA Servo
feedback resolution 2 I A F7tE stk AX Compare 7152 Hardware Count greoll 8t Zio] 7|
&2l Hardware count 2| resolution & F7tstX| Qf&LICH. A8t Digital quadrature encoder 2t
2o EAMH FLCH

Fractional count compare 7152 Ar£st7] M= Servo IC 81421 17mn9(Servo IC m Channel n
Haedware 1/T Control) & g2 18 M & 2 SlioF ghL|Ct.

7mn9 Y1271 1 2 MEISICtE 212 £ xH'd 2l 24Bit Timer register 2 HFRCH= ZdQlL|Ch 0|72
Encoder conversion table 2 2BFH QI Software 1/T MBHE M= Zio| ofL|2t Hardware 1/T AHHIE
AL S0 E ZAQlOl ol 4702 12Bit gf2 Z2 FH2l 24Bit Register & Ar£ ot g LICH QFk of
BESM CXIE 4K AZHE AL GHCHH hardware /T M B &% B AE S A2 6H0{oF gFLICEH,

Servo IC 0 2] Y 12| Suggested M-Variable
M118 -> Y:$78001,0,12,U ; Compare A Fractional Count
M119 -> Y:$78000,0,12,U ; Compare B Fractional Count
219l Register & Zf& 12Bit |22 0B E 4096 2 U Z Zt&LICEH,
EQU 3 2 YUsSte EX| Mol &A4H A ZH 2 (ACC-51E E ©| £ 3t 20um 2 Analog Encoder At£)
Compare A position : 100.5 (5um * 100.5 = 502.5um)
Compare B position : 120.7 (5um * 120.7 = 603.5um)

olgtM A M CHRlof st Ma2|7F &2 §HLICH ol Fractional count compare & 715 & AF&38Hiof
5t01 212 Compare fractional count register ol 2} & & &3lioF g LICt,

AN o)
EQU &/ ON
- ]
|M110 [4] | |
(AEto Incremental) | |
| |
Y Y #
P1 P2 P3 P4 P5 P6
Mxx01 226 24 26.6 28 30.6 32
Position(Cts)  732.2 768 851.2 896 979.2 1024
ARSI Xl(um) 113 120 133 140 153 160

9 AW ZE FL U o

M108 = 22
M109 = 24
M110 = 4
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M188 = 0.6 * 4096
M189 =0
% 20| Abg

Z| A Hardware 1 count Ol A2l ZFS M 3aHoF GFLICEH. 1 count LHollAM el E2|H & SHEH Hiof| £ X[ ©f 7|

WEAULICE. oI E =91 105.3 2k 105.5 9l A = Trigger 7t 7t55tLt BFZ fIXI7H 105.7 ol = E &l A7t
X QF& LICE. 105.3 2k 105.5 9l A Trigger 7t = 8 Tt @I Xl= 106 ©l /442l gfolo{oF gt LCt.

(CHI1 : ¥t 2 Y X|= 2| X|(No fraction), CH2 : &2 =% G2 WA X|= & Xl(Fraction))

Example PLC)
Qlo| g2 BIES 2 5t9f PLC QLT

Close

End gat

Del gat

#define INIT_SET P600
#define ENC6_RAWDATA M501
#define CURR_POS P601
#define CURR_POS WITHFRAC P602
#define ENC6_CMPPOSA_Mxx08 M608
#define ENC6_CMPPOSB_Mxx09 M609
#define ENC6_PREV_CMPPOSA P8000
#define ENC6_PREV_CMPPOSB P8001
#define COMPARE._POSA P603
#define COMPARE._POSB P604

#define ENC6_FRAC_CMPPOSA_Mxx08 M688
#define ENC6_FRAC_CMPPOSB_Mxx09 M689
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#define CURR_CMP_STATUS P8004

#define PREV._CMP_STATUS P8005
#define CMP_INDEX P8006
#define 1um_PULSE_DIS P800S
#define ENC6_CMP_OUT M616
#define ENC6_CMP_WRITEENABLE M611
#define ENC_CMP_INIT M612
#define HARDWARE_BASE._CNT 5
#define OUTPUT_DIS 6
#define NEXT_CMPPOSA P8015
#define NEXT_CMPPOSB P8016
#define PREV_CMPPOSA P8017
#define PREV._CMPPOSB P8018
Open plcO clear

IF (INIT_SET = 1)
COMPARE _POSA = 6
COMPARE_POSB = 7

NEXT_CMPPOSA = COMPARE_POSA
NEXT_CMPPOSB = COMPARE_POSB
PREV_CMPPOSA = NEXT_CMPPOSA
PREV._ CMPPOSB = NEXT_CMPPOSB

Ium_PULSE_DIS = (1/HARDWARE_BASE_CNT) * 4096
CURR_POS = ENC5_RAWDATA * HARDWARE_BASE_CNT
CURR_POS_WITHFRAC = ENC5_RAWDATA * 4096

ENC6_CMPPOSA_Mxx08 = INT((COMPARE_POSA + CURR_POS) / HARDWARE_BASE_CNT)
ENC6_CMPPOSB_Mxx09 = INT((COMPARE_POSB + CURR_POS) / HARDWARE_BASE _CNT)
ENC6_FRAC_CMPPOSA_Mxx88 = (COMPARE_POSA * 1um_PULSE_DIS) — CURR_POS WITHFRAC
ENC6_FRAC_CMPPOSB_Mxx89 = (COMPARE_POSB * 1um_PULSE_DIS) — CURR_POS_WITHFRAC

ENC6_PREV_CMPPOSA = ENC6_CMPPOSA_Mxx08
ENC6_PREV_CMPPOSB = ENC6_CMPPOSB_Mxx09
ENC6_CMP_INIT = 0

ENC6_CMP_WRITEENABLE = 1
CURR_CMP_STATUS = 0

PREV_CMP_STATUS =0

INIT_SET =2
CMP_INDEX = 0
ENDIF

WHILE (INIT_SET = 2)
CURR_CMP_STATUS = ENC6_CMP_OUT
CURR_POS WITHFRAC = ENC6_RAWDATA * 4096

IF(CURR_CMP_STATUS = 1 AND PREV_CMP_STATUS = 0)
CMP_INDEX = CMP_INDEX + 1

NEXT_CMPPOSA = PREV_CMPPOSA + OUTPUT_DIS
NEXT_CMPPOSB = PREV_CMPPOSB + OUTPUT_DIS

ENC6_CMPPOSA_Mxx08 = ENC6_PREV_CMPPOSA + INT(NEXT_CMPPOSA / HARDWARE_BASE_CNT)
ENC6_CMPPOSB_Mxx09 = ENC6_PREV_CMPPOSB + INT(NEXT_CMPPOSB / HARDWARE_BASE_CNT)

ENC6_FRAC_CMPPOSA_Mxx88 = (NEXT_CMPPOSA * 1um_PULSE _DIS) — CURR_POS_WITHFRAC)
ENC6_FRAC_CMPPOSB_Mxx89 = (NEXT_CMPPOSB * 1um_PULSE_DIS) — CURR_POS_WITHFRAC)
ENDIF

PREV_CMPPOSA = NEXT_CMPPOSA

PREV_CMPPOSB = NEXT_CMPPOSB

PREV_CMP_STATUS = CURR_CMP_STATUS
ENDWHILE

CLOSE
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- Sugguested M - Variable Definitions for whole count and fractional count data

IC Chan Mode Compare A Compare A Compare B Compare B
# # I-Var Wole Count Fractional Count Wole Count Fractional Count
(Mxx08) (Mxx88) (Mxx09) (Mxx89)

0 1 17019 Y:$078007,0,24,S Y:$078001,0,12,S X:$078007,0,24,S Y:$078000,0,12,S
0 2 17029 Y:$07800F,0,24,S Y:$078009,0,12,S X:$07800F,0,24,S Y:$078008,0,12,S
0 3 17039 Y:$078017,0,24,S Y:$078011,0,12,S X:$078017,0,24,S Y:$078010,0,12,S
0 4 17049 Y:$07801F,0,24,S Y:$078019,0,12,S X:$07801F,0,24,S Y:$078018,0,12,S
1 1 17119 Y:$078107,0,24,S Y:$078101,0,12,S X:$078107,0,24,S Y:$078100,0,12,S
1 2 17129 Y:$07810F,0,24,S Y:$078109,0,12,S X:$07810F,0,24,S Y:$078108,0,12,S
1 3 17139 Y:$078117,0,24,S Y:$078111,0,12,S X:$078117,0,24,S Y:$078110,0,12,S
1 4 17149 Y:$07811F,0,24,S Y:$078119,0,12,S X:$07811F,0,24,S Y:$078118,0,12,S
2 1 17219 Y:$078207,0,24,S Y:$078201,0,12,S X:$078207,0,24,S Y:$078200,0,12,S
2 2 17229 Y:$07820F,0,24,S Y:$078209,0,12,S X:$07820F,0,24,S Y:$078208,0,12,S
2 3 17239 Y:$078217,0,24,S Y:$078211,0,12,S X:$078217,0,24,S Y:$078210,0,12,S
2 4 17249 Y:$07821F,0,24,S Y:$078219,0,12,S X:$07821F,0,24,S Y:$078218,0,12,S
3 1 17319 Y:$078307,0,24,S Y:$078301,0,12,S X:$078307,0,24,S Y:$078300,0,12,S
3 2 17329 Y:$07830F,0,24,S Y:$078309,0,12,S X:$07830F,0,24,S Y:$078308,0,12,S
3 3 17339 Y:$078317,0,24,S Y:$078311,0,12,S X:$078317,0,24,S Y:$078310,0,12,S
3 4 17349 Y:$07831F,0,24,S Y:$078319,0,12,S X:$07831F,0,24,S Y:$078318,0,12,S
4 1 17419 Y:$079207,0,24,S Y:$079201,0,12,S X:$079207,0,24,S Y:$079200,0,12,S
4 2 17429 Y:$07920F,0,24,S Y:$079209,0,12,S X:$07920F,0,24,S Y:$079208,0,12,S
4 3 17439 Y:$079217,0,24,S Y:$079211,0,12,S X:$079217,0,24,S Y:$079210,0,12,S
4 4 17449 Y:$07921F,0,24,S Y:$079219,0,12,S X:$07921F,0,24,S Y:$079218,0,12,S
5 1 17519 Y:$079307,0,24,S Y:$079301,0,12,S X:$079307,0,24,S Y:$079300,0,12,S
5 2 17529 Y:$07930F,0,24,S Y:$079309,0,12,S X:$07930F,0,24,S Y:$079308,0,12,S
5 3 17539 Y:$079317,0,24,S Y:$079311,0,12,S X:$079317,0,24,S Y:$079310,0,12,S
5 4 17549 Y:$07931F,0,24,S Y:$079319,0,12,S X:$07931F,0,24,S Y:$079318,0,12,S
6 1 17619 Y:$07A207,0,24,S Y:$07A201,0,12,S X:$07A207,0,24,S Y:$07A200,0,12,S
6 2 17629 Y:$07A20F,0,24,S Y:$07A209,0,12,S X:$07A20F,0,24,S Y:$07A208,0,12,S
6 3 17639 Y:$07A207,0,24,S Y:$07A211,0,12,S X:$07A207,0,24,S Y:$07A210,0,12,S
6 4 17649 Y:$07A21F,0,24,S Y:$07A219,0,12,S X:$07A21F,0,24,S Y:$07A218,0,12,S
7 1 17719 Y:$07A307,0,24,S Y:$07A301,0,12,S X:$07A307,0,24,S Y:$07A300,0,12,S
7 2 17729 Y:$07A30F,0,24,S Y:$07A309,0,12,S X:$07A30F,0,24,S Y:$07A308,0,12,S
7 3 17739 Y:$07A317,0,24,S Y:$07A311,0,12,S X:$07A317,0,24,S Y:$07A310,0,12,S
7 4 17749 Y:$07A31F,0,24,S Y:$07A319,0,12,S X:$07A31F,0,24,S Y:$07A318,0,12,S
8 1 17819 Y:$07B207,0,24,S Y:$07B201,0,12,S X:$07B207,0,24,S Y:$07B200,0,12,S
8 2 17829 Y:$07B20F,0,24,S Y:$07B209,0,12,S X:$07B20F,0,24,S Y:$07B208,0,12,S
8 3 17839 Y:$07B217,0,24,S Y:$07B211,0,12,S X:$07B217,0,24,S Y:$07B210,0,12,S
8 4 17849 Y:$07B21F,0,24,S Y:$07B219,0,12,S X:$07B21F,0,24,S Y:$07B218,0,12,S
9 1 17919 Y:$07B307,0,24,S Y:$07B301,0,12,S X:$07B307,0,24,S Y:$07B300,0,12,S
9 2 17929 Y:$07B30F,0,24,S Y:$07B309,0,12,S X:$07B30F,0,24,S Y:$07B308,0,12,S
9 3 17939 Y:$07B317,0,24,S Y:$07B311,0,12,S X:$07B317,0,24,S Y:$07B310,0,12,S
9 4 17949 Y:$07B31F,0,24,S Y:$07B319,0,12,S X:$07B31F,0,24,S Y:$07B318,0,12,S
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