Chapter 5.  GM PROGRAMMING

Chapter 5. GM PROGRAMMING

5.1 Programming Examples

If not especially noted, this section explains programming examples in reference with the G4F — HSCA

that is loaded onto the system given below

e System configuration

GM4- GM4- G4l- G4F- G4Q-
PA2A CPUA D22A HSCA TR2A
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5.1.1

Enabling the count operation

HSC_START

1

COUNTER_E
N

Lina ©

Line 1

Line 2

Line 3 -

Lina 4 |

Lime 5

Line & [~

Lime B -

Line 9 =

Line 10 [

® Timing Diagram

HSC_START

COUNTER_EMN

——— WHITE
HSC_WR
REQ) DONE
0 —BASE STAT |
T —|8LOT
OUT_EMABL — 3T E
E
HOME_LATC —| HOME
H
Cy_Bw_RST | CY_R
EQIIAL_RES | EC_R
ET
LP_D_WR | DOWN
COUNTER_E —|CT_E
M
*1

*1. Counting is only possible when the COUNTER_EN is turned on.

e,
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5.1.2 Preset
%40.0.0 MOVE
Lime O 1 P | EN ENC
Lime 1 [ 100 —{IN1 QUT |~ PRESET_W
Lire 2 &
%10 0.1 MOVE .
™M
Line 3 e | o g
i OUT |~ PRESET_W
Lire & [ a0 i -
Line 3 [
—— PRESET
%0,0.0 HSC_PRE
Line & i | HEQ DONE |- PRE_EN
200,01
Ling 7 E— —-o> 0 — BASE STAT [~ PRE_ST
Line 8 [ i /7 5L0T
Lime 9 [© PRESET_W — PSET
Line 10
e Timing diagram
% 10.0.0 ——Q
2%10.0.1 : —
*1 Po#
T T sane e i o : B e S S SRR 100 e T
PRESET _\W ==

*The function block HSC_PRE will be processed for one scan.
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5.1.3 Setting the comparison value

e 0.2 MOWVE

Line O | & | EM ENO
Aol

oL 800 — N1 OUT |~ CMPARE_V
Limne 2 | o

20,0 3 MOVE
Line 3 - P | EN ENOY |-
Line 4 - 1000 ={ B OuT = CMPARE_Vv
Line &

—— CMPARE —

561002 HEC_ChMP
Line & P} RECQ DOME |- CMP_DN

9540.0.3 |
Line 7 | P | a - BASE STAT |[=CMP_ST
Line 8 [ 1 1 5L0T
Lime & I CMPARE_W - CMPD
Lime 10 a1 CMP
Line 11 [~ ChaPpz 1 CMPZ
Line 12 | :

® Timing Diagram

%610.0.2 ! —
%10.0.3 : ! l ——
Pow Lo
1 A B 0 a0 - G00 P & oo e e B e B 1000
CMPARE_W

*1. The function block HSC_CMP will be processed for one scan.




Chapter 5.

GM PROGRAMMING

5.1.4 Setting the magnitude comparison values
%10.0.0 MOVE
Line O | P | EN END -
Line 1 [ A4 = N1 QUT = Cha1
Lk 2 T
%610.0. 1 MOVE
Line 3 | P | EM EMNO -
Lirez 4 I~ 2 — N1 QUT = ChF1
Line 5 [~
R0 2 MOWE
Linez 6 i P | Emn EMO =
Line 7 - 4 =M1 OUT |- ChP2
ez B [~
26I0.0.3 MOIVE
Line 9 | P | En EMO -
wne 10 7 = IN1 QuUT - ChiPZ
Line 11 [~ — CMPARE —
%I0.0.0 HSC_CMP
Lire 12 — P} REC DOME - CMP_DM
%6K0.01
Lne 13 —— ¢ — 0 ={BASE  STAT —CMP_ST
56I0.0.2
Line 14 — P F—— 1 -15L0T
%6I0.0.3
Line 15 P CMPD 3 CMPD
Line 16 [~ CMP1 — CMP1
Lina 17 CMP2 | CMPZ
Line 18

®  Timing Diagram

i 0.0

251001

%i0.0.2

Wl 03

ChP

CMPZ

*1.The function block HSC_CMP will be processed for one scan.
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5.1.5 Reading the current count value

HSC_STAAT CGUNJEH_E
Lire O | " 3
— READ — WHRITE=—
HEC_START HSC_AD HSC_WHR
Line 1 I REQ  DONE REG  DONE |- ]
Line 2 - 0 -] BASE STAT [~ RD_ST 0 —|BASE STAT [~ _
Line 3 1= SLOT  CONT [~ CURREMT_V 1 sLoT |
Line 4 OUT1 [~ OUTd DUTJEENAEL - OT_E _
Line 5 [~ ouT? [~ ouT2 HWEﬁl ATC —{ HomE il
Line & e UP_DM CY_BW_RST —|CY_H g
Line 7 HOME |= HOME EGLIPEJ__F_REE —I EQ_R N
Lne 8 CY [~ CARRY UP_DN_WR | DOWN _
Line 9 Bw [~ BORAOW CGUNJEH_E ~CT_E a
Lire 10 [~ -
e Timing Diagram
External input j 1
Signal (OA)
HSC_START -h
Po*1 /
COUNTER_EN —
0 1 2 3 3
CLRRENT W —_ :

*1.The current count value (CNT) is read only when the COUNTER_EN is turned on.
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5.1.6 Enabling the external output

Line

Line

Line

L e

Lime

Ling

Lire

Lire

Lir

Lire

Lirme

OUT_ENABL
OUT_EN_CH “E
0 N ¢ s 9
OUT_EN_NO U B
1 i P | {1 R )
—— WRITE —
HSC_WR
2 REQ DONE - -
i 0 | BASE STAT [~ -
4 1 7] SLOT ol
5 F OUT_EnABL —|CT.E —
E
& [ HOME_LATC —| HOME -
H
T Cy_Bw_RsT —]CY_R g
B EQUAL_RES —JEGR —
ET
8 UP_DN_wR | DOWN -
10 F COUNTER_E —|CT_E ]
M

® Timing Diagram

QUT_EN_OK

OUT_EN_MNO

OUT_EMABLE

Output disable

Output €nable

Output disable
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5.1.7 Coincidence reset

EQ_RST_OK E@Jﬁél_r _RES
Limz O F P I[ 1 y—
— READ — —— WRITE——
HSC_RD HSC_WihR

i FEQ  DONE REQ  DONE o

Line 2 [ 0 - BASE STAT [~ AD_ST 0 —]BASE STAT [ A

Line 3 = 19 SLOT  CNT [~ CURRENT_V 1 —5L0T |

Line 4 |— CUT1 = CuT1 OUT_EMABL - OT_E _
E

Line 5 [ OuT?E - out? » HOME_LATC  —| HOME el
H

Line 6 [ LEe [~ UP_DN CY_BW_RST —{CY_R =

Line 7 HOME — HOME EcuaL_rEs T EQ_R A
ET

Line 8 [~ o [ CARRY UP_DN_WR ] DOWN _I

Line o W — BORROW COUNTER_E \CT_E bl
]

Line 10 [~ -

e Timing Diagram

EQ_RST_OK '
1 SCAM ON
EQUAL_RESET
*1
ouT1, ouTZ '\
*1.This occurs only when the comparison values 1 and 2 are setto “=", “ 3 “ or “ £ “ and

the current count value (CNT) equal to the comparison value (CMPD)
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5.1.8 Carry/ Borrow reset

CY_BwW_RST_Ok CAREY CY_BW_RST
BORROW
Line 1| 1 — 3
Line 2 [~ — READ —— — WRITE —— 7]
HSC_AD HSC_WR
Line 3 REQ  DOMNE REQ  DONE— —
Line 4 |~ 0 BASE STAT [FRD_ST 0 =—|BASE STAT |- —
Line 5[ 1 ={SLOT  CNT [~ CURRENT_V 1 —{SLOT =
Line 6 OUTT [ OoUT OUT_EMaBL | OT_E ]
E
Line 7 [~ ouTZ [ ouT? HOME_LATC —{ HOME -
=
Lirey 8 [~ LIP = L[N CY_BW_RST —CY_R -
Line & HOME [~ HOME ECHUAL_RES = EQ_RA =]
ET
Line 10 |~ CY [ CARAY UP_DMN_WA  —| DOWN -
Line 11§ BW [~ BORAOW COUNTER_E 7| CT_E &
t
Line 12 [~ S =1

@ Timing Diagram

CY_BW_RST_OK

CY_BW_RST
* 1

CARRY

LA}

BORROW

*1. Carry, Borrow signal occurs when the Current count value changes from 16,777,215 to 0

from 0 to 16,777,215
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5.1.9 Enabling the home latch
Home Latch enable signal is used to set the current count value to 0 when the mechanical reference
point has been reached.
Moving
S— Moto Encod
77
_%/ Z
- L/S signal
Terminal g e
High speed
Countina module
HSC_START COUNTER_E
Lire O I { M § —
HOME_LATC
H_DK HOME_LATC
Lina 1 | I { ¥ =
Limz 2 [~ -
— READ — — WRITE —
HEC_START HELC_RD HSC_WH
Line 3 i § REQ  [DOME RECQ  DOME - —
Line 4 - 0 —|BASE STAT[ RD_ST 0= BASE STAT - -
Line 5 = 1 —|SLOT  CNT[ CURRENT_V 1] 5LOT —
Line & [~ ouT1 [T OuUT1 OQUT_EMABL - OT_E —
E
Lirex 7 = auT? FOuUTz HDME\._LFLTG = Hf:l'llE
H
Line 8 - UR = UP_DN CY_Bw_RSTJCY_R -
Line 9 [ HOME [~ HOME EQUAL_RES - EQ_R -
ET
Lirez 10 |- CY [~ CARAY UP_DN_WR =] DOWN =
Line 11 [~ BW [~ BORROW COUNTER_E =| CT_E ~
M
Lime 12 = =

e Timing diagram

HOME _LATCH_ O

L/S

Phase-Z |

vg

[ 1

signal

HOME

Current Counter value =
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5.1.10 Read/ Write when the high speed counter module Is mounted onto the remote
station
e System configuration

NET-NO : The number of the slot where the G4L — FUEA is loaded = 1

ST-NO: G4L-RBEA Station No. = 3
BASE : The number of the base unit where the G4F — HSCA is loaded = 1
SLOT : The number of the slot where the G4F — HSCA is loaded = 2
e Program
i r— R_PRESET—
| w00 ACIVE HECROPRE
Lime 0 it EM ENC REQ NDR - PRE_MNOR
Line 1 [— 100 —{IN1 OUT [~ PRESET_V 1 %T_ ERR— When %10.0.0 is turned
Line 2 [— 3— &1}y STAT|- ON,  one  processing
o make the PRESET_V set
Line 3 [— 1 1 BASE
Line 4 [~ 2—SLOT
Line 5 |~ PRESET W —{ PSET
Loarnes 8 [
[N ] = R_CKP
MOVE | [ Hschrocwme
Line 8 | EM EMNC — [AEQ MOR = CAMP_MDR
Line 9 — 500 —|IN1_ QUTI-CMP_Y 14 :\.:KF}T rnptl: When %10.0.1 is turned
Lirez 10 [ 3 ST_N STAT| on, one processing
O . make the CMP_V set to
Line 11 |— 0 4 mase |
Line 12 [~ 2 16T
Line 13 — CMP_ V- CMPD |
Lire 14 [~ 4 —~{ chmP |
Lime 15 |— — CMPZ
Lirex 16 [—
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— FA_WRITE —
%640.0.2 WH_NDR HSCROWR
Lira 17— ¢ 1=t REC NDR |~ WR_NDR ]
Lire: 18 — 1 EET' ERR— When %10.0.0.2 is turned on, write .
Line 19 — 3-{ST_N STAT| is executed every normal 2
o communication complete cycle
Lime 20 — 1 —| BASE /ARy -
Ling 21 |— 2 — 5LOT 7]
Line 22 |- 1 aTE ]
Line 23 |- HOME WA —| HOME -
Line 24 1— CARRY_RST —| CY_R -l
Line 25 (= EQ_RST —| EQLR 7]
Line 26 UP_ON — DOWN 7
Ling 27 (— 1 CT_E =
Line 78 — B_READ — 1
2%i0.0.3 READ_MOR HSCRORD
Line 28 —— b—————f o —— REQ MO - READ_NDR =
Line 30 |— 1 NET. EmRL When %10.0.0.3 is turned on, read is —
NO executed every normal
L e 3 gT—” STAT= communication  complete  cycle 7
Line 32 \i 11— BASE  CNT | CURRENT W 1
Line 33 2= 5L0T OUT1F ouTi =]
Limz 34 — QUTZ - aoute —
Line 35 |- UP = UP_DOWHN _
Lime 36 HOME |- HOME_IM -1
Line 37 (— CY - CY_IN N
Line 38 — BW - BwW N —|
Lz 39 f— =

e Timing Diagram

5410.0.0 _J R_PRESET finished processing signal ;

i *1
i several
PP
PRE_MDR _
—_— i L scan ON
900 0.3 —_l R_READ finished processing signal L
iSevera Severa Severa Severa Severa

READ_MDR —'F—-L———J | |__i| [_]I [_II |_|

*1. It is normal communication complete cycle, and it extents in proportion with quantity of

communication data and the number of stations connected to the communication module.



Chapter 5.  GM PROGRAMMING

5.2 Application Examples

5.2.1 Program for moving the cart

®System Configuration

Forward rotatign
Reverse rotation

(>
I

Start position

Oy
p—
f

First stop
Position (1000pulse)
First work

—O

Second stop
Position (1800pulse)
Second work

Inverter

GM3 | cMe | Ga | G4 | GeF e
I 1 1 L fo .
: ' “Q0.19 | Forward rotation
PAZA | CPUA | D224 TR4A HSCA 900,11 Output
Reverse rotation
BCD DIGITAL display
% 00.1.16—~
%G0.1.31 | I [ ]
@000 (O Start command
620,01 S BN ; ;
'S ®) First work complete signal
9%600.0.2 —l i
'S o Second work complete signal
GM4 —CUPA 1 GM4 CPU Module
Gdl— D22A DC Input Module (16
G4G—TR4A © TR Output Module (32 Point)
G4F —HSCA ©  High-speed counting module
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e Operation Description
The motor for moving the cart rotates with start command, and makes the cart stop at the first stop position
with the High-speed counting module counting the encoder signals from the motor.

Then, if the first work complete signal turns ON, the motor moves the cart to stop at the second stop position.

When the second work complete signal turns on, the motor return the cart to the start position.

e Input/Output Signal Allocation
%10.0.0 : Start Command
%10.0.1 : 1st Work Complete Signal Input
%10.0.2 : 2nd Work Complete Signal

%0Q0.1.0 : Motor forward rotation signal (On : forward rotation , Off : Stop)
%Q0.1.1 : Motor reverse rotation Signal (On : Backward rotation, Off : Stop) Output
%0Q0.1.16 - %Q0.1.31 : Indicates the current count value(BCD) of

the High-speed counting module.

@ Driving mode

Motor
Forward Speed reducing position
rotation P gp Speed reducing position
Start position
f—h—:# : == D(pulse)
100 T 1700
1000
First stop position 1800
;k Second stop position
Motor . .
reverse Speed reducing position
rotation

*1. 100(Difference between stop position and speed reducing position) is an interval

delayed by reducing timing of the inverter.
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Start command

complete signal

complete signal

Motor forward
rotation

Motor reverse
rotation

® QOperation

%10.0.0
First work

%10.0.1
Second work

%10.0.2
OUT1

%Q0.1.0

%Q0.1.1

® Used Variable List

vm]e

CMP_DATA
CMP_SET
CMP_SET_DN
CMP_SET_ST
CMP1
COUNT_ENABLE
CUA_DATA,
CUR_WALLE
CY_REST
ECt_RESET
HOME_LATCH
MOVE_ENO
MOWVE_EMO1
OUT_EN

ouTA

PRESET
PRESET_DATA
PRESET_DN
PRESET_ST
READ
READ_DMN
UP_DOWN_OUT
WRITE

-15

. FB Instance
: BOOL

D LUSINT

: BYTE

- BOOL

: LINT

D LIDINT
 BOOL

» BOOL

T BOOL

. BOOL

: BOOL

D BOOL

: BOOL

| FB Instance
 UDINT

: BOOL
DUSINT

" FB Irstance
C BOOL

D BOOL

' FB Irstance
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Line

Line 1

Lire

Line

Lne

Line

Loruz

Line

Line

10

Lire

Line

Lire

13

Lirne

Lire

Lire

Lire

Lire

Lire

Lire

Lire 20

Program

%00.1.0 QUuT1 Hel2,1.0
— { | { R
%00.1.1 OUTY 00,11
=610.0.0 MOVE MOWVE COUNT_EMABLE
— F | EM  END EM END { 5 1

%00.1.0
= 0= INT  QUT -PRESET_DATA S00-{IN1  OUT|-cwmP paTA —< 5 1
MOVE
— —EN END —
== 411M1 OUT = P =
— PRESET -
HSC_PRE
- L REQ  DOMNER PRESET_DN -
T 0-1BASE STAT[—PRESET_ST |
= 2-5L0T —
I~ PRESET DA~ PSET —
TA |
%:10.0.1 MOWVE MOWE_END
— P ——{EN END i T
%600, 1.0
— 1700 N1 QUT CAMP_DATA L 5
%1002 WONE WOVE MOWVE_ENO1
— P ——EN END EM ENC { e
%00.1,1
- W00qm1 OUTcwP paTa 1M1 OUT [~ CMP1 — 5 )
= E

Stops forward rotation of
the motor when speed-
reducing position is over-
passed.

Stops reverse rotation of
the motor when speed-
reducing position is over-
passed

If start command turns on,
PRESET_DATA =0
CMP1=4,CMP_DATA=900.
COUNT_ENABLE=ON,

Tha mntar ctarte farmard

When the first work has
been finished,
CMP_DATA =1700 and
the motor starts forward
rotation.

When the second work
has been finished
CMP DATA =100 and the
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Line

Lire

Lire

Lire

Line

Lire

Line

Line

Lina

Lane

Lune

Lane

Lire

Lire

Lire

L

Ling

Lire

Line

Line

21

22

23

24

25

26

27

28

3

32

a3

34

35

36

37

ia

L

40

—CMP_SET—

%I0.0.0 H5C_CMP

— P} REC DONE CMP_SET_D
M
MOVE_END
P 0| BASE STAT —CMP_TSET_S
MOVE_ENCH
2 5LOT
= CMP_DATA = CMPD
— CMP1— CMP1
— 0— CMmPz
T_ENA — WRITE — — FEAD ——
CGUQ‘LE HSC_WH HSC_RD
1 REQ BONE REQ  DONE [~READ_DN
— 0 —|BASE STAT 0 —|BASE STAT I—
B 2 TsLor 2 |SLOT CNT [~ CUR_VALUE
— QUT_EN 1OT_E QuUT1 [ QUTt
= HOME_LATC —HOME ouTz —
H
— C¥_REST —|CY_R w b
— EQ_RESET —|EQ_R HOME I—
— UP_Doywr_0 —|DOWN cy -
ur
I COUNT_EMa —|ET-E BwW
BLE
READ_DN LIDANT _TIO_LIINT LDINT_TO_BCD
| EN  END EN  ENOF

I CUR_WALLE—]INY CUT FCUR_DATA CUR_DATA— IN1 ouTt

When first or second
works or start
command have been
finished,
_|~*'™ _DATA will be
__|Write/read are
executed whenever

—

—

eQW0.1.1 —- -

COUNT_ENABLE = ON

The High Speed
Counter Module outputs
the current count value
(CUR_VALUE) on the
‘igital display.




