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Be sure to read carefully the safety precautions given in data sheet and user’s manual before operating the module
and follow them.

The precautions explained here only apply to the high-speed counting module.

For safety precautions on the PLC system, see the GLOFA PLC GM3/4/6 and MASTER-K200S/300S/1000S CPU
User”s Manuals.

A precaution is given with a hazard alert triangular symbol to call your attention, and precautions are represented
as follows according to the degree of hazard.

/

fi WARNING |::> If not provided with proper prevention, it can cause death or fatal
injury or considerable loss of property.

CAUTION ::> If not properly observed, it can cause a hazard situation to result
in severe or slight injury or a loss of property.

However, a precaution followed with A CAUTIONcan also result in serious conditions.

Both of two symbols indicate that an important content is mentioned, therefore, be sure to observe it.

Keep this manual handy for your quick reference in necessary.

DeS|gn Precautions

I

~

Installatlon Precautions

CAUTION

Operate the PLC in the environment conditions given in the general specifications.

If operated in other environment not specified in the general specifications, it can cause an
electric shock, a fire, malfunction or damage or degradation of the module

Make sure the module fixing projections is inserted into the module fixing hole and fixed.

Improper installation of the module can cause malfunction, disorder or falling.

p
A CAUTION /I\ CAUTION

Design a safety circuit in the outside of the ) ) )
PLC for system safety in case of disorder Do not run 1fO signal lines near to high
of the external power or PLC module body. voltage line or power line.

Separate them as 100 mm or more as
Otherwise, it can cause injury due to wrong possible.
output or malfunction. Otherwise, noise can cause module

L malfunction.




Wiring Precautions

-

A CAUTION

When grounding a FG terminal, be sure to provide class 3 grounding which is dedicated to

the PLC.

Before the PLC wiring, be sure to check the rated voltage and terminal arrangement for
the module and observe them correctly.

cause a fire or disorder of the nodule.

Drive the terminal screws firmly to th

If loosely driven, it can cause short circuit, a fire or malfunction.

e defined torque.

If a different power, not of the rated voltage, is applied or wrong wiring is provided, it can

Be careful that any foreign materials like wire scraps should not enter into the module.
It can cause a fire, disorder or malfunction.

Test Run and Maintenance

Precautions

A WARNING

Do not contact the terminals
while the power is applied.
It can cause malfunction.

When cleaning or driving a termi-
nal screw, perform them after the
power has been turned off
Do not perform works while the
power is applied, which can
cause disorder or malfunction.

i ;E CAUTION

Do not separate the module from
the printed circuit board(PCB), or
do not remodel the module.

They can cause disorder, mal-
function, damage of the module
or a fire.

When mounting or dismounting
the module, perform them after
the power has been turned off.

Do not perform works while the
power is applied, which can
cause disorder or malfunction.

Waste Disposal Precautions

-

r

A CAUTION

When disposing the module, do it as an industrial waste.

|
|
|




Chapter 1. INTRODUCTION

Chapter 1. INTRODUCTION

This manual describes the specifications, handling instructions, and programming information for the
G3F- HSCA, the G4AF-HSCA and the G6F-HSCA.

It is the high speed counting module used with CPU of the GLOFA PLC GM1/2/3/4/6 series and the
MASTER-K200S/300S/1000S series.

The G3F-HSCA is used for GM1/2/3 series and K1000S series, and the G4F-HSCA for GM4 series and
K300S series, the G6F-HSCA for GM6 series and K200S series.

The G3F-HSCA, the G4F-HSCA and the G6F-HSCA consist of 24bit counting part which performs incre-

ment or decrement count, an external input part, a comparison part which compares the set value speci-
fied by the user with the current counting value, and an output part which outputs the comparison results.

1-1
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Chapter 2.

SPECIFICATIONS

2.1

General Specifications

Table 2.1 shows general specifications of the GLOFA GM series and MASTER-K series.

No ltem Specifications Standards
1 Operating ambient 0~55 (32~131 )
2 Storage ambient 25~75 (-13~167 )
tamnaratiira
3 Operitingde}mbient 5~ 95%RH, non-condensing
Liminihs
4 Storage gmbmnt 5~ 95%RH, non-condensing
humidity
Occasional vibration
Frequency  |Acceleration Amplitude Sweep count
10< f 57Hz - 0.075 mm
5 Vibration |2/ =< 150Hz| 0001Ka] 10 times in each| 1EC 611312
Continuous vibration o
- - direction for
Frequency  |Acceleration Amplitude XY 7
10 f 57 Hz - 0.035 mm Y
57< < 150 Hz 4.9 -
*Maximum shock acceleration: 15¢g
6 Shocks *Duration time :11 ms IEC 61131-2
*Pulse wave: half sine wave pulse( 3 times in each of X. Y and Z directions )
impulse noise + 1500V
o ) . IEC 61131-2
Electrostatic discharge Voltage :4kV(contact discharge) IEC 1000-4-2
Radiated electromagnetic field 27 ~ 500 MHz, 10 VIm IEC 61131-2
. . . IEC 1NNN_A1_2
7| Noise immunity Digital | Digital 1/0s
. I/0s (Ue <24V)
Fast transient burst noise Si\;?/rgly Ar\rllloFc)i?J\lA(/aesr (Ue Analog /0 IEC 611312
3 communication | IEC 1000-4-4
24 V) 1/0s
Voltage | 2 kV 1kV 0.25 kV
8 Operating Free from corrosive gases and excessive dust
9 Altitude for use Up to 2,000m(6,562ft)
10 | Pollution degree 2 or lower
11 [ Cooling method Self-cooling

1) IEC(International Electrotechnical Commission)

[Table 2.1 ] General Specifications

: The international civilian organization which produces standards for electrical and electronics industry.

2) Pollution degree

: Itindicates a standard of operating ambient pollution level.

The pollution degree 2 means the condition in which normally, only non-conductive pollution occurs.
Occasionally, however, a temporary conductivity caused by condensation shall be expected.
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2.2 Performance Specifications

The following show various specifications of the High-speed counting module including basic performance
specifications, input specifications, limit switch input specifications and transistor output specifications.

2.2.1 Basic Performance Specification

Specifications

Item
G3F - HSCA G4F - HSCA G6F - HSCA
I/O Points 32 Points 16 Points
Number of Channels 2 channels 1 channel
Signal Phase A, Phase B or Phase Z
Counter inputl 0o Jevel 5/ 12/ 24 VDC (7-13mA)
signal
Signal type Voltage input

Counting range 0to 16,777,215 (24 Bits Binary)

Counting speed Maximum 50 kHz

Limit switch input 24 VDC
Setting 1-phase input Set by program or Phase B is set
Increment
/Decrement 2-phase input Set by difference of phase automatically
Type Out 1, Out 2(One among “>7, “=7 and “<” is selected)
External
output _ _
Signal type Transistor output ( open collector output, 10 to 30 V)
Multinlication The multiplication factor for the input pulse may be setto 1, 2 or 4
P (Selected by DIP Switch adjustment)
Current consumption 5VDC,0.3A 5VDC,0.25 A 5VDC,0.18 A
Weight 620 g 330 ¢ 160 g
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2.2.2 Input Specifications

Item

Specifications

5 VDC (7 mA)

Rated input voltage / current

12 VDC (7 mA)

24 VDC (13 mA)

5VDC 4.5V or more
' On ' guarantee voltage 12 VDC 11 V or more
24 VDC 14 V or more
5VDC 0.8 or less
' Off ' guarantee voltage 12 vDC 1.5V orless
24 VDC 2.5V orless

2.2.3 Limit Switch (L/S) Input Specifications

Item

Specifications

Input voltage

24 VDC

' On ' guarantee voltage

19 VDC or more

' Off ' guarantee voltage

6 VDC or less

On Delay Time

1.5 ms or less

Off Delay Time

2 ms or less

2.2.4 Transistor Output Specifications

Item

Specifications

Rated output

24 VDC, 200 mA

Leakage current

50 y A orless

Saturated voltage

1.3V

On Delay Time

50 p sorless

Off Delay Time

50 p sorless
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2.3 Names of Parts and Functions

2.3.1 Names of Parts and Functions

The names of parts and functions of the high speed counter module are shown as below

1) G3F—HSCA
A
G3F —HSCA
PWR ERR
b
$B LED
&7 " Indicators
Lis I
oum
oum?
CHO CH 1 )
CHOQ Bl
i 24y 1
2V
& B 2 3
Al com
24V 4 5
xS
E oo 6
B [EaT] 7
__ 24 E g
¢| 25 10
| == 1
= AN 12
US[ o 14 13
QUT1 15 t
o2 16 Input/
. ey 17 | > output
T . L 18 terminal
- CH 1 mry block
| I 7 21| ¢
| I o| B 22
- Al o= 23
| L | 24
| I v 25
¢ gy 26
sl 117
Dip switch T 29
Setting part g ) 30 31
WA
- i 32
lus[ =~ 34
oum
35
OuTZ 3-6
24y 3?
T | 3
T— -‘r
Ay @)
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2) GAF—HSCA

Iy

aals

Dip switch
setting part

G4F —HSCA
PR
ERR = LED
4 ol Indicators
L} L{S
M LT
2
@ ™
2y
Fas 1
] ol Z 3
) [as 1]
7 o 5
f I?l.l:“l E
L 2N B 4 Input/
T
BT 9 | -~ output
¢ ] 10 terminal
o B ik block
= =] 1¢
,_IS[U'.I' 13
L
=~ % 2
e=—= z 17
1
19
20 J

3) G6F-HSCA

oA
0B

READY

0z
G6F-HSCA

Lis
PRESET
ouT1
ouT2

G6F-HSCA

1
|
|
[
|
|

LED
Indicators

Input/
output
Connector



Chapter 2.

SPECIFICATIONS

2.3.2 Function of LED Indicators

No.

Description

Power LED |
Turns On when the power is applied.

Error LED |

Turns on for 0.5 sec when the power is applied and
then turns off if the system is normally running.
Flickers with 0.1 sec, 0.2 sec or 0.3 sec cycle
according to the error content, If an error has
occurred.

Phase A pulse input LED |

Turns on when voltage is applied to phase A input
terminal.

Phase B pulse input LED |

Turns on when voltage is applied to phase B input
terminal

Phase Z pulse input LED |

Turns on when voltage is applied to phase B input
terminal

Limit switch input LED |

Turns on when voltage is applied to limit switch input
terminal

OUT1 output LED |

Indicate the magnitude comparison result of CMP 1

OUT2 output LED |

Indicate the magnitude comparison result of CMP 2

Preset Switch Input (PRESET) |

Turns on when voltage is applied to preset switch
input terminal

G3F-HSCA - ®
Power T { gRROR| - @
BA ——— 3
dB - Y
47 0 -
:IIS : : - =] '@
S s e
otz |} i ie— ®
CHO  CH1
H P
H 0 ®
av || 4
¢ﬁlg w | ¢
A - T | &
o
_ 4
_\“" 5
“-u..._\_\_\_;_'_,_,.,-o-""'
!_ |
G4F —HSCA
F‘.I,,G4_I_:__'HSCA )
POWE - ] )
ERRO 77 g | @
- .-F"‘———_ - | @I
| 07 ..: ' ._‘I-_IIS T—— |:5:I
T ®
omi ! i e | T @
@
CH 0 @
Ly 1
¢ | - 2 2
| R 3
L 4 e
\ _,_,_.—'—'_'_'_'_'-r

—| READY: US|

—»| oA 7 { PRESET|<—

—| oB U OUTL |e—

| °C T U oUT2 |e—
G6F-HSCA
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2.3.3 DIP Switch Setting Part

The DIP Switch settings are used for phase-2/ phase-1 operation mode specification, Increment /
Decrement count method specification at 1-phase operation, and multiplication specification at 2-phase

operation.
G3F-HSCA G4F-HSCA/G6F-HSCA
N mam g:
~EE | | | channel 0 -
~ -
-~ ro
: o ] m_:l
omm— || oo
- - -~
L
Switch Functions
G3F-HSCA GAF-HSCA,
G6F-HSCA ..
channel 0| channel 1 Status Descriptions
On Specifies the 2 — phase pulse operation mode.
SwW1 SW 5 SwW1
Off Specifies the 1 — phase pulse operation mode.
Specifies the phase B pulse input mode as
On increment/decrement count method at 1 — phase
SW 2 SW 6 SW 2 _____pulse inputs
Specifies the program input mode as
Off increment/decrement count method at 1 — phase
pulse inputs
on Specifies as multiplicate 1
on p p
on Specifies multiplicate 2
SW 3 SW 7 SW 3 off pecifies multiplicate
Off No multiplication is applied
SW 4 SW 8 SW 4 On P PP
Off . .
off Specifies multiplicate 4
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2.3.4 Input / Output Terminal Block

1) G3F-HSCA/G4F-HSCA

/\/ e Phase A pulse Input Terminal
One of 24V, 12V and 5V is selected
auT 2
| CH O CH 1
e Phase B pulse Input Terminal
CH O @) puse Tpr o
! One of 24V, 12V and 5V is selected
24N 1 |-
EE 5
@ 5
A | com 4 ) B
[ = : 5 e Phase Z pulse Input Terminal
B -_,}_J—\-f“— ] T i One of 24V, 12V and 5V is selected
3 7av 8 |
" .E-".__ -E_ g ......
4 c::-uw 12 " | -----
L 13| e Limit Switch Input Terminal
e
- _om) 1 |5 24VDC
Ut _1-6_ 15 |
J-_?IU_E-',_I.I__._ 1? ! .....
Tt 18 ——
13
CH 1 S
-— aav| 20 P2l | e Comparison Output Terminal
1%
f: o 22 23 Transistor Open Collector Output
LLH
Ml PP
" 1 - 26
g = g B ||
g z 29 e External Power Input Terminal
= 24VDC
L C IJ._/s 12 |
Lsl oo 33
Sp1 it 3-!1 i
——— 37
<o 138 —
r |
@

The above input/output terminals the CHO and CH1 of the G3F-HSCA use the same input/output
terminals as shown above.
The GAF—HSCA input/output terminal” s configuration is also same as above.
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2) G6F-HSCA
e Phase A pulse Input Terminal
One of 24V, 12V and 5V is selected
[
12V s OFf
OA 5V OH .
20 N e Phase B pulse Input Terminal
L CoM =0 ok I One of 24V, 12V and 5V is selected
v ) oq
12v o~ OF
OB 0
C?l(/l "O Oz e Phase Z pulse Input Terminal
L g Ol One of 24V, 12V and 5V is selected
v oy ONf
12V o< OR%
vz 5V <= 0%
I CoM gt I e Limit Switch Input Terminal
24V = O 24Vhe
us[ — ov <= O
Gadd 3 - e Preset Switch Input Terminal
PRE [ __ OV 20 O3 24VDC :
OuT1 ~ e -
(o]
2y T2 =0 < ..
= =0 I e Comparison Output Terminal
OV / ..........

Transistor Open Collector Output

e External Power Input Terminal

24VDC

The G6F-HSCA module has external preset input terminal(15, 16).
And it is possible to used to preset value setting signal of external.
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2.4

Interface with External Devices

Table 2.1 and Table 2.2 shows the list for interface with external devices.

1) G3F-HSCA/G4F-HSCA

Termina
| No Input
110 Internal Current CH éH Signal Name | Operation | guarantied
0 1 Voltage
3 R 1|21 24V, Phase A On 14~26.4 V
o — — pulse input off 25V
1.2k(d 5 | 29 12 V, Phase A On 11~13.2V
LV AW VS :
! pulse input Off 15V
330W 3 1235V Phase A on 4.5~5.5 V
pulse input Off 0.8 V or less
4 | 24 COM
5 | 25 24V, Phase B On 14~26.4 V
pulse input Off 2.5V
6 | 26 12 V, Phase B On 11~13.2V
Input pulse input Off 15V
7 1 27 5V, Phase B On 4.5~5.5V
pulse input Off 0.8 V or less
8 | 28 COM
9 | 29 24V, Phase Z On 14~26.4 V
pulse input Off 2.5V
12 V, Phase Z On 11~13.2 V
107130 pulse input Off 15V
11 | 31 5V, Phase Z On 4.5~5.5V
pulse input Off 0.8 V or less
12 | 32 COM
. On 19~26.4 V
13 | 33 | L/Sinput, 24 V
Input Off 6V orless
14 | 34 L/S COM
M0 15 | 35 | Open collector Rated output:
o output OUT1 24VDC, 200 mA
R Response time:
2KL2 ; 16 | 36 Open collector | Off® On 50 or less
A ) output OUT1 On® Off 50 or less
Output |_ External |
el 17 | 37 | Power supply
output
24V Input voltage
External 10.2~30V
power supply
18 | 38 COM
0V

-11
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[Table 2.1] External interface list ( G3F-HSCA / G4F-HSCA )

2) G6F-HSCA
Terminal Input
110 Internal Current : Signal Name | Operation | guarantied
pin No.
Voltage
33 1 24V, Phase On 14~26.4V
AAAA A pulse input Off 25V
1.2 9 12 V, Phase On 11~13.2 V
—— WM A pulse input Off 1.5V
330Q ~
| AAAA ] 5V, Phase A on 40'58 5/50:/
Ise input '
} £V ¥ ) 28209 pulse inpu Off less
— - 23 4 COM
AAAA ; 24V, Phase On 14~26.4 V
12 B pulse input Off 2.5V
— VWA 12 V, Phase On 11~13.2 V
3300 6 B
Input | MM pulse input Off 15V
}41 4% } iszocz 7 5V Phase B On 4658~?/.5 v
_— ; 23 pulse input Off .Iessor
MM
8 COM
1.2 o 24V, Phase On 14~26.4 V
\ . Z pulse input off 2.5V
— o 12 V, Phase On 11-13.2 V
10 :
} A’\/#Z ) §8209 Z pulse input Off 1.5V
- 5 1 5V, Phase Z on 40'58~f/'5 v
pulse input Off ' or
less
12 COM
. 19~26.4 V
VN 13 | USinput 24 v —20 9-26
} »N #Z) g 2700 Off 6 V or less
14 L/S COM
Input . .
P oA 15 Preset input On 19~26.4 V
:‘;4 »NV #z ) g 2700 24V Off 6 V or less
16 L/S COM
Open
ZhEy Rated output:
Output ; 17 io"fg&rn 24VDC, 200 mA
P oo = - outpu Response time:
2K ; 18 cocl)lzitnor Off® On 50 or less
e — On® Off 50 |
i . output OUT2 " oriess
External
|__..._. 37 power supply Input voltage
output 10.2~30V
24V

-12
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External
power supply
COM
oV

[Table 2.2] External interface list ( G6F-HSCA )
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2.5 Output Mode of Encoder

® Open collector output

Encoder High speed counter module

+Eiw 24V phase A, B or Z
T pulse input 15052

< i
A .

® Voltage output

Encoder High speed counter module

=

+ 24V |

24 V phase A, B or Z
pulse input 1.5kL2

COM

L)

__(:} -

—

oV |
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2.6 Function Descriptions

The High-speed counting module can count high-speed pulse which cannot be proceed with the CPU
counting instructions (CTU,CTUD, etc.). Up to 24 bits binary (16,777,215) can be counted.

Pulse input mode is classified into 1-Phase (Phase A) pulse input and 2-Phase (Phase B) pulse input. In 1-
Phase pulse input mode, there are two kinds of increment/decrement count methods. One is specified by
program and the other is specified by phase B pulse input signal. In 2-Phase pulse input mode, the
increment/decrement count method is specified by the phase difference between phase A and B pulsed.

2.6.1 Operation Modes

1) 1-phase Operation Mode (Increment /Decrement Count by Program)
When Phase A pulse input rises, the counter performs increment or decrement count by decrement
counter specification signal.
If the decrement counter specification signal is low the counter performs increment count, and if
high, it performs decrement count.

s e £ L LU

innut I
Decrement counter : E : |
specification signal 7._';;*
10 "n i 12 i o1 12 1 10 | 11
Counter |
=== Increme = - Decrement —l"-i"i—-lncremen

2) 1-phase Operation Mode (Increment /Decrement Count by Phase B Pulse Input)
When Phase A pulse input the counter performs increment or decrement count by Phase B pulse
input.
If Phase B pulse input is low, it performs decrement count, and if high, it performs increment count.

gigigipkakpk

Phase A pulse _f_'(:rr
input

i
Phase B pulse——7
input i 1 ;
10 9 8 T8 9 0 | g

| i
g — . Decrement --f———— Increme ———p= |-f——Decremen
Counter | 7 |

value
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3) 2-Phase Operation Mode (Multiplicate 1)

When Phase A pulse-input leads Phase B, the counter performs increment count when phase B
pulse-input leads phase A, it performs decrement count.

If Phase B pulse input is low when Phase A pulse input rises, the counter performs increment count.
If Phase B pulse input is low when phase A pulse input falls, it performs decrement count.

T N N

)

B-phf'ase pulse -~ | f \ i i i
input = : : ;
i0 11 : ;

12

-
(]
i=5
L

Counter L 12 11

———— |ncrement : b‘* Decrement ‘b(

4) 2-Phase Operation Mode (Multiplicate 2)

When Phase A pulse-input leads Phase B, the counter performs increment count when phase B
pulse-input leads phase A, it performs decrement count.

If Phase B pulse inputis low when Phase A pulse input rises or it is high when phase A pulse input
falls, the counter performs increment count.

If Phase B pulse input is high when Phase A pulse input rises or it is low when phase A pulse input
falls, the counter performs decrement count.

g e d LT LT

innut

e e [T UL

input

10 M i12 13 i14i15; 16 17116 115 14113 i12:i1 ] 10

Counter |
}i— Increment ‘I'*l*i Decrement — _"1
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5) 2-phase Operation Mode (Multiplicate 4)
When Phase A pulse input leads Phase B pulse input, the counter performs increment count. When

the other leads the one, it performs decrement count.
The counting is performed when the Phase A and B pulse inputs rise or fall.

o TV

L ar e St e S e A N

10011012 1314 1516 17:18:19 02122 2 2zia 5?0:19:13 1 143:15 4: 1302811110
Counter R oSS T : =

‘-l'r ————————  |Increment D-|"'l = Decrement —————— &=

2.6.2 Comparison Signal Output

The counting module has the function of comparison output, which outputs the result of
magnitude comparison between the Current value (=current value) and a comparison value.
There are two outputs in the comparison output and they can be used separately.

The magnitude comparison mode can be set as shown in the below table.

Comparison mode Settings

0 No magnitude comparison is performed.
1 Current value < Setting value

2 Current value = Setting value

3 Current value < Setting value

4 Current value >  Setting value

5 Current value # Setting value

6 Current value > Setting value

7 Always On

The results as shown above will be indicated on the OUT1 LED or OUT2 LED regardless of the
output. Output to the external terminal block is performed only when the output enable signal is ON.
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1) Example When the Comparison Mode Is Set to “ Current Value < Setting Value”

Current value 123-156_X 12315?§< 123458 >< 123459 >< 123460 X 123dﬁ‘|_>< 123462

Setting -

value 123459

< Signal |

LED status ]

Output Enable

signal -

External outpu

2) Example When the Comparison Mode Is Set to “ Current Value > Setting Value”’

Current value jzasss >< 123457 >< 123458 >< 123459 XE#EI} >< 123461 >< 123467

Setting 123458
value —_ _—

> Signal =

LED status

Output Enable )
signal |

External output l
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3) Example When the Comparison Mode Is Set to “ Current Value = Setting Value”

Contrary to the “>(GT)” and “<(LT)” signals, once the coincidence (=) signal is turned ON, it
retains the ON state until the coincidence reset signal is turned ON.
The LED status is same as the coincidence signal. Output is performed only when the output
enable signal is turned ON.

Current 123:155_>< 1?3&5?)('-23455 >< 173450 >< 123460 X 123461 >< 123467

Setting value ' 123457 >< 123460
I T |
Coincidence (=) |
signal
Coincidence (=) H | | _
Reset signal

LED status 4 \—/ [__

Output enable Q
signal
| D

External output

2.6.3 Home Signal

Home signal is operated only when the HOME-LATCH enable signal is turned on.
Home signal turns on when both of phase Z pulse input and limit switch input is turned on.
The count value retains “0” until the HOME-LATCH enable signal turns OFF though the
counter continuos its counting operation.

Phase Z pulse —— J ‘—l——’—‘ I—|

Limit switch -

Home Latch _,

enable signal

] |

Home signal

Current value ‘f'_>'<‘—>< 12 >< 0 :3(_“' _>< ¢ X
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2.6.4 Carry Signal

The carry signal appears when the counter value changes from 16,777,215 to 0 during increment
counting. The carry signal retains its ON State until the carry reset signal turns on. If the home
signal is input, the carry signal will be cleared.

Current 16777213 1BTT7214 ¥ 1&???215_>< o x i X ? >< 3

Carry signal

Carry Reset ’7 ‘
signal

2.6.5 Borrow Signal

The borrow signal appears when the counter value changes from 0 to 16,777,215 during decrement
counting. The borrow signal retains its ON State until the borrow reset signal turns on. If the home
signal is input, the borrow signal will be cleared. The borrow reset signal is used together with the
carry reset signal.

Current z W _>< 1E-’."-'215>< 16777214 X_IE??T213>< 16777212

Borrow ———d | S e L

Borrow — — |
Reset signal
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Chapter 3. INSTALLATION AND WIRING

3.1 Installation

3.1.1 Installation Ambience

This module has high reliability regardless of its installation ambience. But be sure to check the following for system in higher
reliability and stability.

1)  Ambience Requirements
Avoid installing this module in locations, which are subjected or exposed to:
Water leakage and dust a large amount of dust, powder and other conductive power, oil mist, salt, of organic solvent

Mechanical vibrations of impacts transmitted directly to the module body.
Direct sunlight.
Dew condensation due to sudden temperature change.

High or low temperatures (outside the range of 0-55 )

2) Installing and Wiring
During wiring or other work, do not allow any wire scraps to enter into it.

Install it on locations that are convenient for operation.
Make sure that it is not located near high voltage equipment on the same panel.

Make sure that the distance from the walls of duct and external equipment be 50 mm or more.

Be sure to be grounded to locations that have good noise immunity

3.2 Wiring Precautions

When using High-speed inputs, take the following precautions against noise in wiring.
1) Be sure to use shielded twisted pair cables and provided class 3 grounding.
2) Separate a twisted pair cable from power cables or 1/O line that may generate noise.
3) Use a stabilized power supply for pulse generator.

For 1-phase input, connect count-input signal only to phase A;
For 2-phase input, connect to phases A and B.
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3.3  Wiring Example

3.3.1 5VDC Voltage Output Type Encoder

G3F-HSCA/G4F-HSCA/G6F-HSCA Encoder

External
15k Power
—*W“‘lqimzw DC +5Y
1.2kE2
____Mxm:llmw-mv oy 7
J30KCT Shield Cable
dA+EY
p—— fat T o
msg ison L LA
T com W
1502
— AN B Y External
E?kﬂ Pnwear
F#8+ 12V
330K 72 HBE+5Y Shield Cable
AN
F Ay 820Q ‘ 1>< ><
L -
O
1.5kLs
b+ 24
D F+ 12y
hF4+EY Shield Cable
i — X
COoM
220 L/S Switch
——i e __Innut +24\V/ Py s
av 270Q
"FL."S ComM
Zrid
ouT1 /—\‘
v el () ?
Lty
External
AS i' ouT2 m ] Pnwer

L +24y
—i + 24V !
ov -

o
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3.32

G3F-HSCA/G4F-HSCA/G6F-HSCA

24VDC NPN Open Collector Type Encoder

A Phase

"1 15K 1w

1
| I
1.2K 1/4W

330 1/4W

1

Y]

| I

|£| 820 1/4W

Shield Cable

Encoder

+24V

%

X

o
c
puur

B Phase

*1
1.5K 1w

1

T o
N———

| I
1.2K 1/4W

330 1/4W

1

Y]

| I

|£| 820 1/4W

Shield Cable

Shield

O — O

|
m

+
N
~
<

X

o
c
puur

Z Phase

*1
1.5K 1w

1

T o
N———

| I
1.2K 1/4W

330 1/4W

1

| I

|£| 820 1/4W

Shield Cable

Shield !

=

O- == —m—

+
]
~
<

<

X

o
c
puur

)
J

T o
N———

External

Shield

o
L |G

Q= m O m e m

+24V

Power

T o S @ Som——
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3.3.3  24VDC PNP Open Collector Encoder

G3F-

HSCA/G4F-HSCA/G6F-HSCA

115K 1w
1
| I |

A Phase 1.2K 1/4W
[
330 1/4W Shield Cable
— +5V
| I |
N
[L] 820 1/4W ) >( >< (
4 7
coM
1.5K 1W 20y
| I |
B 1.2K 1/4W
[
330 1/4W ey Shield Cable
1
| I |
N
|;|820 1/4W ) >( >< (
4 7
coM
sk 1w
A +24V
| I |
Z 1.2K 1/4W

330 1/4W
| —

| S

|;| 820 1/4W

)
\
A
N

Encoder

External Power Supply
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This shows function block for high speed counter module on the GMWIN.

A kind of function block is as follows.

No

G3F-HSCA

G4F-HSCA

G6F-HSCA

Local

Remote

Local

Remote

Local

Remote

Function

HSC_PRE

HSCR1PRE

HSC_PRE

HSCROPRE

HSC_PRE

HSCR6APR

Preset value setting

HSC_CMP

HSCR1CMP

HSC_CMP

HSCROCMP

HSC_CMP

HSCR6ACP

Compare value setting

HSC_WR

HSCR1IWR

HSC_WR

HSCROWR

HSC_WR

HSCRGAWR

Operation information writing

HSC_RD

HSCR1RD

HSC_RD

HSCRORD

HSC_RD

HSCR6ARD

Operation status value reading

4.1 Insertion of the Function Block for High Speed Counter Module on the GMWIN

Function Block is inserted on the execution of the GMWIN according to following procedure.
Function block can be inserted only in the open condition of the Project.

* GMWIN V3.1 above(G3F-HSCA)

Directories

select

Proie_ct(P)

'

Library

2] %]

o &) e = 2

Look in:

=
[38] COMMUNL 3

|s8] mitalin 3fu

=] REMOTES 3t

] REMOTES 318

s8] SPECIAL 31b

=] STDLIB 318

o8] Stetin 31w

insert

Stdiib

Open

[ e |
Cancel |

File hame:

Files of twpe:
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4.2 Local Function Block

4.2.1 The specification of the preset value(HSC_PRE)

Specifying preset (Initial)value for the applicable channel of the High Speed Counter Module.

Function block Descriptions
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BODL A

HSC_FRE

REC DONE = BOO0L

LISINT 7 BASE STAT = USINT

USINT 9 SLOT

usnTH o *7

LIDINT 4

PSET

= INPUT

REQ : Function block execution request at rising edge.(f )
BASE : Base location No. for the loaded high speed counting
module.
(GM1 : 0~31, GM2 : 0~7, GM3/4 : 0~3, GM6 : 0)

SLOT : Slot location No. for the loaded high speed counting module.
0~7

CH : Specifies the operating channel No.( 0 ~ 1)

PSET : Specifies the preset value setting(0 ~ 16,777,215)

m OUTPUT

DONE : Turns on when the function block has finished without error.
The On state is kept until next request.
However, turns off if error occurs during execution of the
function block.

STAT : Indicates the error that occurs during execution of the
function

block.

*1: G3F-HSCA only applicable

4.2.2 The specification of the comparison value(HSC_CMP)

Specifies the reference value, which will be compared with the current value for the corresponding channel of
the High Speed Counter Module.

Function block

Description




Chapter 4.

FUNCTION BLOCK

OUT1 | OUT2
No. | Symbol Contents LED LED
0 Not compare OFF OFF
1 < CNT < CMPD ON ON
2 = CNT = CMPD ON ON
3 < CNT < CMPD ON ON
4 > CNT > CMPD ON ON
5 Z CNT # CMPD ON ON
6 > CNT > CMPD ON ON
7 - CNT - CMPD ON ON
m INPUT
HSC_CMP
REQ : Function block execution request at rising edge.( A )
BOOL 9 FEQ DONE —BOCL BASE : Base location No. for the loaded high speed counting
module.
LISINT | BASE STAT [=USINT (GM1 : 0~31, GM2 : 0~7, GM3/4 : 0~3, GM6 : 0)
usvtd Lot SLOT(. §I0~t I;))catlon No. for the loaded high speed counting module.
LsNTq ol ™! CH : Specifies the operating channel No.( 0 ~ 1)
CMPD : Specifies the Setting value (0 ~ 16,777,215)
LIDMT o CME CMP1 : Specifies the comparison method for the first Setting
I —— value. (0 ~ 7)
) ) CMP2 : Specifies the comparison method for the second Setting
BYTES CMP? value. (O ~ 7)

[ Magnitude comparison method specification]

m OUTPUT
4-4
DONE : Turns on when the function block has finished without error.

Tha N Atata in Lans

vkl A
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4.2.3 Writing the operating information(HSC_WR)

Specifies the run status control information for the corresponding channel of the High Speed Counter Module.

Function block

Description

BOOL
USIN
USIN -
USIN o
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

BOOL |

HOME
CY_
EQ_R

DOWN

PRE 9

rBOOL
r BOOL

r USIN

INPUT

REQ : Function block execution request.(_|™1_)
BASE : Base location No. for the loaded high speed counting module.
(GM1 : 0~31, GM2 : 0~7, GM3/4 : 0~3, GM6 : 0)

SLOT : Slot location No. for the loaded high speed counting module.

(0~7)
CH : Specifies the operating channel No.( 0 ~ 1)
OT_E: Specifies output enable/disable (0:disable, 1:enable)
HOME :Specifies Home-Latch enable/disable (0:disable, 1:enable)
CY_R: Specifies carry/borrow reset enable/disable (0:disable, 1:enable)
EQ_R: Specifies coincidence reset enable/disable (0:disable, 1:enable)
DOWN: Specifies the increment/decrement (0:increment, 1:decrement)
CT_E : Specifies counting enable/disable (0:disable, 1:enable)
PRE_I/E : Specifies external preset input usable

(0 : external preset input disable,

1 . external preset input usable)

OUTPUT
DONE : Turns on when the function block has finished without error.
The On state is kept until next request.
However, turns off if error occurs during execution of the
function block.

STAT : Indicates the error that occurs during execution of the function
block.

*1: G3F-HSCA only applicable

*2: G6F-HSCA only applicable
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4.2.4 Reading the value of the operating status (HSC_RD)

Reads the current value and operating status for the corresponding channel of the High Speed Counter

Module.

Function block

Descriptions

BOOL

LISINT

LISINT o =i

LISINT

HSC RD
G DONE
BASE STAT
SOT Nt
cH ™

ouT
ouT?
Hp
HOME
cv

RW/

B0

FLSINT

INPUT

REQ : Function block execution request.(_|™1_)
BASE : Base location No. for the loaded high speed counting module.
(GM1 : 0~31, GM2 : 0~7, GM3/4 : 0~3, GM6 : 0)
SLOT : Slot location No. for the loaded high speed counting module.
(0~7)
CH : Specifies the run channel No ( 0 ~ 1)

OUTPUT

DONE : Turns on when the function block has finished without error.
The On state is kept until next request.
However, turns off if error occurs during execution of the
function block.
STAT : Indicates the error that occurs during execution of the function
block.
CNT : Current count value read from the High Speed Counter Module
(0~16,777,215)
OUTL: OUT1 status ( 0:0ff. 1:0n)
OUT2: OUT2 status ( 0:0ff, 1:0n)
UP :Increment/decrement status (0:decrement, l:increment)
HOME: Home signal input status ( 0:0ff, 1:0n)
CY :Carry signal status ( 0:0ff, 1:0n)
BW :Borrow signal status ( 0:0ff, 1:0n)

*1: G3F-HSCA only applicable
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| 4.3 Remote Function Block

4.3.1 The specification of the preset value (HSCR1PRE)
Sets the preset value for the corresponding channel of the High Speed Counter Module mounted on a remote

station.

Function block

Descriptions

1
HSCR1PRE
BOOL 1 =6 WOIA
LISNT 4 mfj EAA
LEEINT = 5T _N STAT
0
USINT 4 BASE

USINT 1 SLOT

= BO0L

= BOOL

= LISINT

INPUT

REQ : Function block execution request at rising edge.( —&— )
NET_NO : Location No.(0 ~ 7) of the slot where the local communicati
modules (G3L — FUEA, G4L — FUEA, G3L - FUOA) is loaded
to which the function block will be sent.
St_NO : Station No.(0 ~ 63) of the communication modules(G3L — RBEA,
G4L — RBOA, G4L — BBEA) mounted on the remote 1/O station.
BASE: Location No. of the base unit where the High Speed Counter
Module is loaded.
(GM1 : 0~31, GM2 : 0~7, GM3/4:0~3, GM6 : 0)
SLOT: Location No. of the slot in the base unit where the High Speed
Counter Module is loaded.(0 ~ 7))
CH : Specifies operating channel No. (0 ~ 1)
PSET : Specifies preset value (0 ~ 16,777,215)

OUTPUT

NDR : Turns on when the function block has finished without error.
Turns off at next scan.
ERR : Turns on when an error occurs during execution of the function
block.
STAT : Indicates the error that occurs during execution of the function
block.

*1: G4F-HSCA : “HSCROPRE”
G6F-HSCA : “HSCRG6APR”

*2: G3F-HSCA only applicable
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4.3.2 The specification of the comparison value (HSCR1CMP)

Specifies the reference value, which will be compared with the current value for the corresponding channel of
the High Speed Counter Module mounted on a remote station.

Function block Descriptions
HECATOMP = INPUT

sooL req NDF - BooL REQ : Function block execution request at rising edge.( &A™ )

NET_NO : Location No.(0 ~ 7) of the slot where the local
USINT-H';_I' ERA - BOOL communication modules (G3L — FUEA, G4L — FUEA, G3L -

i FUOA) is loaded to which the function block will be sent.
VSTpEl M SSRAT FUSNT St_NO : Station No.(0 ~ 63) of the communication modules(G3L -
LEINT QASE RBEA, §4L — RBOA, G4L — BBEA) mounted on the remote
I/O station.
USINT 1 5LOT BASE: Location No. of the base unit where the High Speed Counter
N Module is loaded.
USNT LR (GM1 : 0~31, GM2 : 0~7, GM3/4 : 0~3, GM6 : 0)
UOINT EMPD SLOT: Location No. of the slot in the base unit where the High Speed
Counter Module is loaded.(0 ~ 7)
BYTE - CMP1 CH : Specifies operating channel No. (0 ~ 1)
CMPD : Specifies the Setting value (0 ~ 16,777,215,)
BYTE | CMP2 CMP1 : Specifies the comparison method for the first Setting
value. (0 ~ 7)
CMP2 : Specifies the comparison method for the second Setting
value. (0 ~ 7)

[ Mannitiide eomnarienn methnd anecificatinnl

OUT1 | OUT2
No. | Symbol Contents LED LED
0 Not compare OFF OFF
1 < CNT < CMPD ON ON
2 = CNT = CMPD ON ON
3 < CNT < CMPD ON ON
4 > CNT > CMPD ON ON
5 Z CNT # CMPD ON ON
6 > CNT = CMPD ON ON
7 CNT - CMPD ON ON

m OUTPUT

NDR : Turns on when the function block has finished without error.
Turns off at next scan.

ERR : Turns on when an error occurs during execution of the
function block.

STAT : Indicates the error that occurs during execution of the
function block.

*1: G4AF-HSCA : “HSCROCMP”
G6F-HSCA : “HSCRG6ACP”

*2: G3F-HSCA only applicable
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4.3.3 Writing the operating information (HSCR1WR)

Specifies the control information of the operating status for the corresponding channel of the High Speed
Counter Module mounted on the remote station.

Function block

Descriptions

BOOL o
USIN o
USIN
USIN
USIN o
USIN o
BOOL
BOOL

BOOL 4

BOOL +

BOOL 4

BOOL

BOOL |

HSCRIWR*1
REQ NDR {BOOL

NET- |

NG ERR { BOOL
ST-N STAT T USIN
2 S|
BASE
sLO

CH*D

m  [INPUT

REQ : Function block execution request at rising edge.( & )
NET_NO : Location No.(0 ~ 7) of the slot where the local
communication modules (G3L — FUEA, G4L — FUEA, G3L -
FUOA) is loaded to which the function block will be sent.
St_NO : Station No.(0 ~ 63) of the communication modules(G3L -
RBEA, G4L — RBOA, G4L — BBEA) mounted on the remote
I/O station.
BASE: Location No. of the base unit where the High Speed Counter
Module is loaded.
(GM1 : 0~31, GM2 : 0~7, GM3/4 : 0~3, GM6 : 0)
SLOT: Location No. of the slot in the base unit where the High Speed
Counter Module is loaded.(0 ~ 7)
CH : Specifies operating channel No. (0 ~ 1)
OT_E: Specifies output enable/disable (0:disable, 1:enable)
HOME :Specifies Home-Latch enable/disable (0:disable, 1:enable)
CY_R: Specifies carry/borrow reset enable/disable (0:disable,
1:enable)
EQ_R: Specifies coincidence reset enable/disable (0:disable,
1:enable)
DOWN: Specifies the increment/decrement (0:increment, 1:decrement)
CT_E : Specifies counting enable/disable (0:disable, 1:enable)
PRE_I/E : Specifies external preset input usable
(0 : external preset input disable,
1 : external preset input usable)

m OUTPUT

NDR : Turns on when the function block has finished without error.
Turns off at next scan.
ERR : Turns on when an error occurs during execution of the function
block.
STAT : Indicates the error that occurs during execution of the functio
block.

*1: G4F-HSCA : “HSCROWR”™
G6F-HSCA : “HSCR6AWR”

*2: G3F-HSCA only applicable

*3: G6F-HSCA only applicable
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4.3.4 Reading the value of the operating status (HSCR1RD)

Reads the current value and operating status for the corresponding channel of the High Speed Counter
Module mounted on the remote station.

Function block

Descriptions

*1

HSCR1RD
BOOL = REG MNOR =BO0L
T AMET Sore I,
LIS ND ERR = BO0L
LISIMT 45T N STAT [~ LSINT
o
LISINT 5 BASE CMT = LIDIMT

USINT 4 5L0T QUTY =BE00L
USINT HCH*  ouTe -BoOL
U -BOGL
HOME = BO0L
CY FBOOL

W - BOOL

m  [NPUT

REQ : Function block execution request at rising edge.( A )
NET_NO : Location No.(0 ~ 7) of the slot where the local

communication modules (G3L — FUEA, G4L - FUEA, G3L -
FUOA) is loaded to which the function block will be sent.

ST_NO : Station No.(0 ~ 63) of the communication modules(G3L -
RBEA, G4L — RBOA, G4L — BBEA) mounted on the remote
I/O station.

BASE: Location No. of the base unit where the High Speed Counter
Module is loaded.

(GM1 : 0~31, GM2 : 0~7, GM3/4 : 0~3, GM6 : 0)

SLOT: Location No. of the slot in the base unit where the High Speed
Counter Module is loaded.(0 ~ 7)

CH : Specifies operating channel No. (0 ~ 1)

m OUTPUT

NDR : Turns on when the function block has finished without error.
Turns off at next scan.

ERR : Turns on when an error occurs during execution of the function
block.

STAT : Indicates the error that occurs during execution of the function
block.

CNT : Current count value read from the High Speed Counter Module

(0~16,777,215)

OUTL1: OUT1 status ( 0:0ff. 1:0n)

OUT2: OUT2 status ( 0:0ff, 1:0n)

UP :Increment/decrement status (0:decrement, 1:increment)

HOME : Home signal input status ( 0:0ff, 1:0n)

CY :Carry signal status ( 0:0ff, 1:0n)

BW :Borrow signal status ( 0:0ff, 1:0n)

*1: GAF-HSCA : “HSCRORD”
G6F-HSCA : “HSCR6ARD”

*2: G3F-HSCA only applicable
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44 Error code on the function block

This shows the errors on the output variable “STAT” of variables and the resolutions in accordance with them.

STAT | Local/ - :
Descriptions Resolutions
No. |Remote
0 Operating with no fault -
1 The base location number is exceeding the proper | Correct the number in accordance with the proper range(See
setting range Section 4.2)
2 H/W error of the base Contact the service station.
3 The slot location number is exceeding the proper | Set the right number to the slot mounting the high speed
setting range counter module.
4 The high speed counter module on the slot is empty | Mount the high speed counter module to the specified slot
Local
5 rTnf:;urlr;odule loaded isn't the igh speed counter Mount the high speed counter module to the specified slot
6 The channel number is exceeding the proper range | Specify the available channel correctly
7 H/W error of the high speed counter module Contact the service station.
8 The high speed counter module's shared memory | Contact the service station.
9 The available channels are not specified _l\/I_a_kg a_correct _specmcanon of the available channel on the
initialization function block
128 H/W error of the communication module for remote See the manual for the remote communication module
129 The base location number is exceeding the proper | Corsets the number in accordance with the proper range(See
setting range Section 4.2)
131 The slot location number is exceeding the proper |Set the right number to the slot mounting the high speed
setting range counter module
Remote isn' i . o
133 ;f;%urlrgodule loaded isn' the high speed counter Mount the high speed counter module to the specified slot
135 H/W error of the high speed counter module Contact the service station.
136 The high speed counter module’s shared memory | Contact the service station.
137 The available channels are not specified Make a correct specification of the available channel on the

initialization function block
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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.
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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 =



Chapter 5.  GM PROGRAMMING

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 [—




Chapter 5.  GM PROGRAMMING

— 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.
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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.




Chapter 6.  BUFFER MEMORY AND /0O SIGNAL CONFIGURATON

6.1 Operating block diagram

1) G3F-HSCA
Buffer Memory data
send/receive by PUT/GET.
1 :> CHO, CH1
—t ouT 1 4 P00, POB
H_ACK H_AY
ouT 2
AAM | ' = -1 POY, PO
Preset | Home Input POz pos
=] ¢RrY R Set ) Increment/Decrement Count | S
| Carry Signal
Fresen | el I -1 PO4, POC
roMm | {—— l
) L Borrow Signal | pos. PoD
L) Data Format Error POE. POE
PLC® HSC - L Counter Preset Signal | oy g
i} e gl Counter Set Signal 1 et e
L J HSC ®
HSC G/A PLC m a-t Counter Operation Enable . py2. pig
I i Increment/Decrement Count
A . 1 = Specification Signal — P13, PiB
— o s TIR
i ™71 output Enable Signal ~ —| P14 FIC
=T Home Latch Signal 1 Fis PR
| | AND
| =1~ Coincidence Reset Signal —| F16. FIE
| ™1~ Ccarry/Borrow Reset Signal —| P17. FIF
Arate- | [Pnoto- | [Phowo- Photo- i Photo- |
Coupher CW; Coupler Cc\q:leri- Couple
ks Limit out
Phase | | Phase | | Phase s 12

|A B z |

Terminal Block

The above shows the operation block diagram where the 1/0 word number of the G3F-HSCA is 0




Chapter 6.  BUFFER MEMORY AND /0O SIGNAL CONFIGURATON

2) G4F-HSCA / G6F-HSCA

G4F-HSCA |/ G6F-HSCA PLC CPU
Buffer Memory datq
send/receive by PUT/GET.
; ,,
ouT 1 L)
POO
H_ACK H_Roy ouT 2
| | mam | ¢ t PO1
| Preset | Home Input
- = P2
| = CPU Increment/Decrement Count
Set | T =
Carry Signal
| = P4
Presaet Suk
ROM | (—
Borrow Signal
1 P05
Data Format Error
- PG
FLG—HED i
HEC" e Counter Preset Signal POR
]! 17 o Lol Counter Set Signal o9
i Counter Operation Enable
, HSC G/A = | Poa
| [ i 'y Increment/Decrement Count
- Specification Signal - Fig
& B o auT, 2 )
= Output Enable Signal — poc
- Home Latch Signal — POD
AND ot Coincidence Reset Signal | pge
.—' l -—— Carry/Borrow Reset Signal < poF
r—J"_' |
Phn'rc-- th-;:l- | Photo— Photo- Photo-
C::wler C-:n.pler ‘il:ounla' waJ Coupler

our
Phase Phase Phase i b2

Terminal Block

[— ——
=
3
a

The above shows the operation block diagram where the I/O word number of the G4F-HSCA / G6F-
HSCA is 0.
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6.2 Input / Output signal configuration

6.2.1 G3F-HSCA

1) Input signals: PLC CPU module = High Speed Counter module

Signal Contents Remarks
P(N)O ouT 1
P(N)1 OUT 2
P(N)2 Home Input Signal
P(N)3 Increment/Decrement Count Signal (1:Up, 0:Down)
Channel 0
P(N)4 Carry Signal
P(N)5 Borrow Signal
P(N)6 Data Format Error
P(N)7 Unused
P(N)8 ouT 1
P(N)9 ouT 2
P(N)A Home Input Signal
P(N)B Increment/Decrement Count Signal (1:Up, 0:Down)
Channel 1
P(N)C Carry Signal
P(N)D Borrow Signal
P(N)E Data Format Error
P(N)F Unused

“N” means the I/0 word number of the High Speed Counter module.
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2) Output signals: PLC CPU module = High Speed Counter module

Signal Contents Remarks
P(N+1)0 Counter Preset Signal
P(N+1)1 Counter Set Signal
P(N+1)2 Counter operation enable signal
P(N+1)3 Increment/decrement count specification signal
Channel 0
P(N+1)4 Output enable signal
P(N+1)5 Home Latch enable signal
P(N+1)6 Coincidence rest signal
P(N+1)7 Carry/Borrow Reset Signal
P(N+1)8 Counter Preset Signal
P(N+1)9 Counter Set Signal
P(N+1)A Counter operation enable signal
P(N+1)B Increment/decrement count specification signal
Channel 1
P(N+1)C Output enable signal
P(N+1)D Home Latch enable signal
P(N+1)E Coincidence rest signal
P(N+1)F Carry/Borrow Reset Signal

“N” means the 1/0 word number of the High Speed Counter module.
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6.2.2  G4AF-HSCA / G6F-HSCA
Signal Contents Remarks
P(N)O ouT 1
P(N)1 ouUT 2
P(N)2 Home Input Signal
P(N)3 Increment/Decrement Count Signal (1:Up, 0:Down) Input Signals
P(N)4 Carry Signal (PLC ~ HSC)
P(N)5 Borrow Signal
P(N)6 Data Format Error
P(N)7 Unused
P(N)8 Counter Preset Signal
P(N)9 Counter Set Signal
P(N)A Counter operation enable signal
P(N)B Increment/decrement count specification signal Output Signals
P(N)C Output enable signal (PLC = HSC)
P(N)D Home Latch enable signal
P(N)E Coincidence rest signal
P(N)F Carry/Borrow Reset Signal

“N” means the 1/0 word number of the High Speed Counter module.
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6.2.3

1)

2)

Functions of 1/0 Signals

Input Signals

ouT1

A data among “>”, “=” and “<” is selected and if the current comparison result conforms to the
selected data this input signal will be set to high (On).

OUT 2

A data among “>”, “=” and “<” is selected and if the current comparison result conforms to the
selected data this input signal will be set to high (On).

Home Input Signal
If the Home signal is inputed, this signal will be set to high (On). That is, this signal will be set to high
if the both of the limit switch signal and phase Z signal are turned On when the Home Latch enable
signal turns On. This signal will be set to low if the Home Latch signal turns Off.

Increment/Decrement Count Signal

This signal turns On if increment counting is being performed in present, and turns Off if decrement
counting is being performed.

Carry Signal

If the current count value is “16,777,215” and increments by one pulse, the current value becomes
“0” and the carry signal turns On.

Borrow Signal
If the current count value is “0” and decrements by one pulse, the current value becomes
“16,777,2157 and the borrow signal turns On.

Data Format Error

If a value of Preset, Set or Out data exceeds the input range, this signal turns On. If a normal data
value is inputed it turns Off.

Output Signal

Counter Preset Signal
This signal makes the high speed counting module process the counter initial set value(Preset value)
written in the Buffer Memory (CHO: addresses 0 and 1, CH1: addresses 10 and 11). Only one pulse
has to be turned On.

Counter Set Signal

This signal makes the high speed counting module process the current value written in the Buffer
Memory (CHO: addresses 2 and 3, CH1: addresses 12 and 13) and the set value(SET value) which
will be compared with it.
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Counter operation enable signal
This signal should be turned On in order that the high speed counting module start counting by the
pulse input. If this signal turns Off, the high speed counting module does not execute counting.

Increment/decrement count specification signal
When the increment/decrement mode is the program mode at 1-phase pulse inputs, Decrement
count will be proceeded if this signal is turned On. Increment count if Off. ( See 5) of section 4.2)

Output enable signal
Turn this signal On to allow the terminal block(or external connector) output signals (OUT1 and
OUT2) to be outputed.

Home Latch enable signal
If this signal is turned On and phase Z and L/S inputs turns On, then the Home input signal turns On
and the current value will be reset(000000).

Coincidence Reset Signal
Turns this signal On to reset the signal “current value = set value”.

Carry/Borrow Reset Signal
When a Carry or Borrow signal has occurred, this signal is used to reset it.
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6.3 Buffer memory configuration

The high speed counting module has a Buffer Memory for data write/read to/from the PLC CPU. The PUT
and PUTP instructions write data from the PLC CPU to the Buffer Memory. The GET and GETP instruction
reads data. (Refer to the Manuals relating to the instructions.)

The followings explain the structure of the Buffer Memory and the data configuration.

6.3.1  Buffer memory configuration

G3F-HSCA Buffer Memory

Address Address
(Decimal (Decimal
* 0000| Preset Value(Lower) * 0010| Preset Value(Lower)
0001 | Preset Value(Upper) 0011| Preset Value(Upper)
0002 Set Value(Lower) 0012| Set Value(Lower)
0003 | Set Value(Upper) Chagnel 0013| Set Value(Upper) Chafi“'
0004 Out Data 0014 Out Data
0005 Current Value 0015 Current Value
(Lower) (Lower)
0006 Current Value 0016 Current Value

G4F-HSCA / G6F-HSCA Buffer Memory

Address
(Decimal

\

0000 | Preset Value(Lower)

0001 | Preset Value(Upper)
0002 Set Value(Lower)

0003 Set Value(Upper) Chagnel
0004 Out Data

0005 Current Value

0006 (Lower)

Current Value
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6.3.2  The contents and data configuration of buffer memory

The followings explain them in reference with the channel 0. For the channel 1, only address is different
and contents are same as the channel 0.

(1) Preset Value (Addresses 0 and 1)
15 14 13 12 11 10 9 5 4 3 2 1 Q

B 7 &
0000 O|O|O|0]0]0[0]0]0[0]0]0|O|O|O O |rower

15 14 13 12 11 10 89 8

7 5 4 3 2 1 0
0001 X [ X | X |[X|x|X|xX[x|O

OO OO0 |upper

O :Usable X :Unusable

O =
O

Used to store the preset value from which count starts.
The preset value setting range is 0 to hOOFFFFFF(16,777,215 as decimal). Up to hOOFF(bits 0 to 7)
will be stored to the upper address (address 0001) and up to hFFFF(bits 0 to 15) to the lower address

(address 0000). If a value is stored to the upper bits 8 to 15(exceeds the preset value setting range),
the input signal P(N)6 turns On.

For the channel 1, the upper address is 0011 and the lower address 0010. If the preset value exceeds
the setting range the input signal P(N)E turns On.
If a preset value exceeds the setting range, the ERR LED flickers with 0.5 sec cycle.

(2) Set Value (Addresses 2 and 3)
15 14 13 12 11 108 a2 10

B 7 4
02| O|O|O|0]0]0[0]0]0[0]0]0|O|O|O O |rower

15 14 13 12 11 10 9 8 6 5 3.2z 1.0

0003] X | x| x| x|x|x|x xbODOOOOOUpper

O :Usable X :Unusable

Used to store the set value which will be compared with the current count value.

The set value setting range is 0 to hOOFFFFFF(16,777,215 as decimal). If the set value exceeds the
setting range, the input signal P(N)6 turns On.

For the channel 1, the lower address is 0012 and the upper address 0013. If the set value exceeds the
setting range the input signal P(N)E turns On.

If a set value exceeds the setting range, the ERR LED flickers with 0.5 sec cycle.
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®)

Out Value (Address 4)

15 14 3 12 11 0 8 B 7 6 5 4 3 2 1 0
ooo4><xxx§><OOOn<xx><XOOO
O :Usable X :Unusable

Only bits 0, 1, 2, 8, 9 and 10 are usable. If other bit is used, the input signal P(N)6 turns On and the
ERR LED flickers with 0.5 sec cycle.

=9

3 1

)

-

=%

~
_

Ut

.
]

Bit 0 On : If current count value < set value, OUT1 will be turned On. (output enable)
Bit 1 On : If current count value = set value, OUT1 will be turned On. (output enable)
Bit 2 On : If current count value > set value, OUT1 will be turned On. (output enable)
Bit 8 On : If current count value < set value, OUT2 will be turned On. (output enable)
Bit 9 On : If current count value = set value, OUT2 will be turned On. (output enable)

0
Bit 10 On : If current count value > set value, OUT2 will be turned On. (output enable)
Bits 0, 1 and 2 can be used in combination.

[Example]

Bits 1 and 2 On : If current count value 3 set value, OUT1 will be turned On. (output enable)

Bits 0 and 1 On : If current count value £ set value, OUT1 will be turned On. (output enable)

Bits 0 and 2 On : If current count value * set value, OUT1 will be turned On. (output enable)

If bits 8, 9 and 10 are used in combination as shown above, the results same as above will be output to
the OUT2.

In relation to the channel 1, the address is 0014.

Current Count Value (Addresses 5 and 6)

4

13

O

10

O

10

2

O

4]

O iLower

0

O

, 15 .1-1
0005 | OO

13
b4

12

O

11

O

B 7 4
0|0 0|0|0

a2 1
0O|0|0

X :Unusable

O

14
x

O O

0006 Upper

O :Usable

If the counter operation enable signal turns On, the current count value to pulse inputs will be stored to
these addresses.
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The input range is 0 to hOOFFFFFF(16,777,215 as decimal). During increment counting, if the current
count value is hOOFFFFFF and next pulse input has been received, it changes into h00000000 and
occurs a Carry. During decrement counting, if the current count value is h00000000 and next pulse

input has been received, it changes into hOOFFFFFF and occurs a Borrow.

If a Carry occurs, the P(N)4 will turn On for the CHO and the P(N)C for the CH1.
If a Borrow occurs, the P(N)5 will turn On for the CHO and the P(N)D for the CH1.

In relation to the channel 1, the addresses are 0015 and 0016.



Chapter 7. MK PROGRAMMING

Chapter 7. MK PROGRAMMING

This chapter explains the programming method for using the high speed counter module.

7.1 Buffer Memory Read / Write

The followings explain the read/write of the PLC CPU from/to the Buffer Memory.
7.1.1 Read from the Buffer Memory(GET,GETP)

The instruction given below are used to read data from the Buffer Memory of the high speed counter

module to the CPU. The data read can be stored to the CPU memory(F area is not excluded.).

Always executed when the execution condition
o ( ) | GET
is in the On state. .
Executed when the execution condition turns On. [4 ) GETP
[Table 7.1] The difference between GET and GETP
GET instruction
| execution condition |
? | GET] n: [n, [ D[ | ?
A4 l l
No. of the
Head head word
Number of the | address of of the Number of
slot where the | the Buffer CPU words of
Content special Memory memory the read
module is where the area data.
loaded data is where the (1~50)
stored. read data
is stored.
Usable Integer M,P,K,L,
memory Integer (Decimal T,C, D or Integer
AvAan AN RVAY HM

[Fig 7.1] Read Instruction GET

Main base Expansion hase
el 2| 2 2| 2| 2 2| 2] S| Z el 2| 2 2| 2] L 2=
% ol o of of of o of 2| = c§> Lol 2] e 2 2 e 2| e
o S w [72) (%] [72) (%] w (%] w o (%] [72) (%] w (%] w (%2} w

<«—

PTTTTTT CITTTT

n: is calculated from 8 for the first expansion base board, from 16 for the second and from 24 for
the third.

«—
«—

(n:

[Fig 7.2] Method for Obtaining nl.
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I Example 1 I

When the high speed counter module is mounted on the first expansion base and the data at address 5 of the

Buffer Memory is read to the two words D15 and D16.

High Speed Counter Module

CPU Buffer Memory
Register (address)
Read
D15 | (Data) | —. 1| (Data) S}Current count value of CHO
D16 | (Data) (Data) | 6

| Execution Condition
T I {GET 8 5 DO0015 H

I Example 2 I

When the same data as the example 1 is read but a pulse relay is used.

Execution Condition
H C D M0008 J——»

T [ GETP 8 5 D0015 ]

I Example 3 I

When the high speed counter module is mounted on the slot 4 of the main base and the 6-word data

from address 6 of the Buffer Memory are read to the D1 to D6.

CPU High Speed Counter Module
D1| Datal Datal | 10
D2 | Data?2 GET Data?2 | 11
D3| Data3 Data3 | 12
D4 [ Datad | —— ' Data 4 | 13
D5| Data5b Read Data 5 | 14 Data of CH1
D6 | Data 6 Data 6 | 15

| Execution Condition _
’ I [ GET 4 10 D1 6i—+

[Fig 7.3] 16-Bit Data Read Example
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7.1.2 Write to the Buffer Memory(PUT,PUTP)

Besides the data stored in the CPU memory area, decimal integer(OO) and hexadecimal integer(HOO)

can be used as the data that can be written from the CPU to the Buffer Memory of the high speed

counter module.

Always executed when the execution condition
( ) | puT
is in the On state. .
. . 4
Executed when the execution condition turns On. ( ) PUTP

[Table 7.3] The Difference between PUT and PUTP

Integer or,
Head f':leoai dO {Ntohr%
Number of the | address of  the Number of
slot where the | the Buffer OCPU words of
Content special Memory the write
module is where the memory data.
loaded data is area (1~50)
stored. Whlere the
write data
is stored.
Usable Integer M,P,K,L,
memory Integer (Decimal T, C, D or Integer
area [Hex) #D

[Fig 7.4] Write Instruction PUT
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IExampIe 1I

® 16-bit data Write
When the High Speed Counter Module is mounted on the slot 2 of the first expansion base unit and 1-word data

stored in the data register D90 is written to the address 0 of the Buffer Memory.

High Speed Counter

CPU
Write Module

(Data Register) (Address)
oso [0 — D2 JOCHO preset vaiue

| Execution Condition
T I fPUT 5 0 DO0090 D—+

IExampIe 2I

® 32-bit data Write
When the High Speed Counter Module is mounted on the slot 5 of the main base and 2-word(32-bit) data stored

in the data registers D51 and D52 is written to the addresses 2 and 3 of the Buffer Memory.

High Speed Counter
CPU Module

(Data Register) Write
D51 | Data (Lower) | . — Data (Lower)

2
D52 | Data (Upper) Data (Upper) |3 j CHO Set Value

| Execution Condition
’ I} [PUT 5 2 DO051 zj—¥

IExampIe 3'

® [nteger Write
When the High Speed Counter Module is mounted on the slot 5 of the main base and H0402 is written to the

address 4 of the Buffer Memory.

High Speed Counter

Writ Madiile
e (Address)
h%Z(L)JZ ' — h0402 4:CHO Out Data

Execution Condition

Il [PUT 5 4 h0402 1:[—4.

——

[Fig 7.5] Write Example
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7.2 Programming Examples

If not especially noted, this section explains programming examples in reference with the K7F-HSCA that is

mounted on the system given below.

e System configuration

7.2.1
Preset

GM3-
PA2A

Execution condition (CHO)

K7P-
30AS

Setting Preset Value

- Preset

G3l-
D22A

P00

— I DMOVP

G3Q-
RY4A

G3F-
HSCA

Execution condition (CH1)

G3Q-
TR2A

P01 P03 P05
P02 P04 } I/0 Word No.
0 D0100 }
Writing the preset
[PUTP 2 0 D000 2 Hvalue “0000” to the
Buffer Memory.
r o Preset is executed.

00100

] k

00101 |

DQ200

D020

P40 H(1 Pulse On)

L DMOVP 100 DO200 1
Writing the preset
[PUTP 2 10 Do200 2 Jvalue “100” to the
Euffer Memory. y
" reset is executed.
LD Po4a }'(1 Pulse On)
CH1 Counter Preset Signal 4f .
CHO
| PULE y Lower Address 0
Upper Address 1
PUTP 1
puTP L Address 10
' _> ower
Upper Address 11
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e Setting Preset Value by External Preset Input ( Only G6F-HSCA )

Condition
||

External Preset

e Timing Chart

External Preset
Condition

Buffer Memory
Value

External
Connector
Preset Signal

Counter present
Value

{ DMOVP 166 If external Preset
condition
0 turn On, writing “100” to
[ PUTP 2 0 D20 the Buffer Memory
address 0.
If external connector
Preset
signal(Pin  No. 15) s
innitad
100 p 100
100 P 100
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7.2.2  Setting Comparision Value
Set Value
Execution
condition -
{ | L DMOVP
L T PuT® 2
L
Set Value CHO Counter Set Signal
Execution
condition
{ — { pmMmovp
i [ PUTP 2
- L
= CH1 Counter Set Signal
7.2.3 Setting OUT DATA
Out Data
. Execution
| condition
e = { PUTE 2
Out Data
Execution
condition
i T - { WMOWP
L L - { PUTF 2

30000 D002

2 o2 2 H

D POd1 T

4

2500 D020 1

12 Dz 2

] PO48 H

S |

i

nO106 D030 H

14 DO 1 H

Writing a set value 30000 to the
Buffer Memory

Setting  for  comparison s
performed.

Writing a set value 2500 to the
Buffer Memory

Setting  for  comparison is
performed.

Writing out data to the Buffer

Memory so that output is enabled for

OUT1 when *“="matched, and for
OUT2 when “>"matches.
Writing out data to the Buffer

Memory so that output is enabled for
OUT1 when “= ”matched, and for
OUT2 when “<”matches.
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7.2.4 Reading the Current Count Value

Command for
reading the

AAAAAA The current count value will
i ‘ { GET 2 & D0205 2 Hope read to the D0205 (Lower)

and D0206 (Upper).

Counting  proceeds  only
'
( PO42 }_when the counter operation

T enable signal is On.
Enable

Counter  Operation
- Command for

reading the
current count
Ol r The current count value will
LA LGET. 215 D025 -2 ]_be read to the D0215 (Lower)
and D0216 (Upper).
l { PO4A }_Counting proceeds  only

when the counter operation
Counter  Operation Enable--m-_f enable signal is On.

7.2.5 Enabling Output
Turn On the P044 and P04C to enable outputs to the external terminals OUT1 and OUT2.

Output enable "
Command i

|} i PO44

‘t | Output enables signal
Output enable for the CHO.
Command

|| { POAC )

Output enables signal
I~ for the CH1.
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7.2.6  Enabling Home Latch

Home Latch enable signal is used to set the current count value to 0 (zero) when the mechanical

reference point has been reached.

Moving object

Phase Z signal

Motor Encoder

L/S signal

Terminal block e __—F— ]

High speed
countina module

Home Latch
Enable command
CHO
|} { PO45
Home Latch . _f
Enable command Home Latch Enable signal for the CHO
CH1
| | { PO4D |
Home Latch Enable signal for the CH1 —*

- Timing Chart

Home Latch
Enable signal

L/S signal

T

Phase Z

Home input

signal \‘
Current Count Value

=0(zero)
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- Setting Preset Value using the Home Input Signal

7.2.7

. Home Latch enables
signal condition
||

{ PO45S M

PO3z

1 r
Home input signal for

the CHO
= [ D P41 1
Coincidence Reset
Coincidence reset
command for the
CHO
| —( P46 1

{PUTP 2 0 400 114

Coincidence reset
command for the
CH1

Coincidence reset signal for the CHO 4*‘

—{ POJE M

7.2.8 Carry/Borrow Reset

Carry/Borrow
Reset command (CHO)

Coincidence reset signal for the CH1 4‘*‘

~( P047 }

Carry/Borrow
Reset command (CH1)

Carry/Borrow reset signal for the CHO 4*‘

 {PO4F

Carry/Borrow reset signalforthe CH1 f

Writing the preset values for
the CHO to change the
current count value into 400

Preset
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7.3 Application Examples

7.3.1 Program for moving the Cart

- System Configuration

Forward rotation
>

Reverse rotation

B O

O
r

Start position

First stop position (1000 pulse) Second stop position (1800 pulse)
First work Second work

Motor
Encoder
Inverter
GM3-|K7P- | G3I- | G3Q- | G3F- *1
PA2A|30AS | D22A | TR4A | HSCA
P0010 Forward rotation
P0011 Output

Reverse rotation

BCD DIGITAL display (4x1)

I

P0020~P002F R
P0000 OO start command
P0001 1
) (» First work complete signal
P0002

— B (O Second work complete signal

K7P-30AS : MK 1000S CPU module

G31-D22A : DC Input module (16 points)

G3Q-TR4A : TR Output module (32 points)
G3F-HSCA : High Speed Counter Module (32 points)
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e Operation explanation
The motor for moving the cart rotates with start command, and makes the cart stop at the first stop position
with the High Speed Counter 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
P0000 : Start Command
P0001 : 1st Work Complete Signal Input
P0002 : 2nd Work Complete Signal

P0010 : Motor forward rotation signal (On : Forward rotation , Off : Stop)
P0011 : Motor reverse rotation Signal (On : Revese rotation, Off : Stop) Output
P0020 ~ POO2F : Indicates the current count value(BCD) of the High Speed Counter Module.

P0030 ~ POO3F : High-speed counter Input Signal
P0040 ~ PO04F : High-speed counter Output Signal

e D Register Allocation

D0000 : High-speed counter Current count Value
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e Operation pattern

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

delayed by reducing timing of the inverter

Motor
Forward
rotation Speed reducing position Speed reducing position

(" (

Start position

— : D(pulse)
H : =
£ 100 900 $ 1700
1000
First stop position 1800

Second stop position

Motor t

reverse Speed reducing position
rotation

e Operation timing Diagram

Start command s lj

(P0000)

First work

complete signal

(P0001) E ; 7
Second work f
complete signal I ! !

(P0002) § : :
oUT1 é [___i 8 !____f_ﬂ,_______.ﬂl

(P0030)

Motor forward J
Rotation.(P0010) L—

Motor reverse
Rotation.(P0011)
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e Program
P10 P30 Forward rotation of the motor
00000 {2 i - { B=T POI0 34  stops, when speed reducing
| position is over-passed
Gkl Reverse rotation of the motor
] 1 i i r
oo b i LAST PO 3 Gops, when speed  reducing
4 position is over-passed.
PO00
000 i} D M0 Start (Pulse)
Start command |
MO0Co ’ Reverse rotation of the motor
00009 {5} { RST PO11 14 stops, when speed reducing
position is over-passed
POWO
{ =  Preset signal
o Setting the sgeed, reducing
L PUT 00002 00002 00800 00001 3~ position for the first stop.
| Setting value=900
o Set signal complementary
r
E H output
—{ PUT 00002 00004  nOOO4 00001 3~ Outl : “>”
1 SET PO4Z 3+  Operation Enable signal On
{ SET PO1G 3~  Motor forward rotation signal
PO |
00041 =il , .= Lo w00t
First work complete signal |
RGN Setting the speed reducing
00044 i [ PUT 00002 00002 01700 00001 J- gosn_lon for the second stop.
etting value=1700
bl Set signal complementary
A H output
{ 8ET ®010 3=  Motor forward rotation signal
POOR ]
DO0S6 1 | {0 MOOO0Z 1
Second work complete signal 1
s Setting the speed reducin
00055 tof L PUT 00002 00002 00100 00001 1 posi.tign for stgp at the star
4 position. Setting value=100
L Set signal complementary
€ X output
[ PUT 00002 00004  hOOO1 00001 3 Outl : “<”
[ SET PO11 34  Motor reverse rotation signal
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MOD 10 PO4A . .
- Set signal is set to On

| _::{m? - GET " 1 Reading
Ooosd J L oooz - 00005 DOGO0 0000 the current count value

| Output the current count
— -L BCD DOO0D P02 T+ vaIBe as a BCD value

00049 { END 1
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7.3.2 Program for Control of the Constant Angle rotation of the Turntable.

- System Configuration

Encoder (1000 pulse /rotation)

Change-speed

device
GM4- | K4p- |G4l- | Gal- | G4F- | G4Q- P00 -
PA2A| 15AS [D22A | D22A | HSCA| TR2ZA High-speed
i Low-speed Outpu
ouT!

Stop

OUT1 is an output terminal of the
High Speed Counter Module.

BCD digital display for setting
the rotation angle (4x1)

PO10 ~ POIF | | | i

) () Start switch

PO01 S illi i i
'®) ®) Drilling work complete signal switch

K4P-15AS : MK 300S CPU Module

G41-D22A : DC input Module (16 points)

G4F-HSCA : High speed counter Module (16 points)
G4Q-TR2A : TR output Module (16 points)
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- Operation Description

If the start switch is pushed, the turntable rotates as much as the rotation angle set (60° ) and
completes drilling.
If the drilling work complete signal turns On, it rotates again 60° . If repeating the above operations

has finished six drilling works, all processing will be finished.

- Operation Format

Speed
[ High speed

Low speed Stop

P00 P31 ouT

Program
00000 m [ o sogon | 1 Pulse On

start switch

MO000 Conversion of the rotation angle
00003 { | [ BN A DOODD 1

60° from BCD type to BIN type

- [ WL Doood  oiooo oooos 1 360° (1 rotation) : 1000pulse=60" : x
x =60° x 1000 =+ 360
D0003 166

[ { Do D000 OOODOOO360  DOO0Z 1=

- [ FUT 0000F O00OM0 00000 00001 }-| Presetvalue =0

W00 . . .
| ‘ —| Preset signal complementary junction

— [EUT 0o00F 00007 Doooa  goooe | Set value = 166

o { = Set signal

= [PUT 00002 00004 nooe  00op1 +— OUTL @ setto “=7

High speed counter module
operation enable signal : On

— [ ST PO2A 1

£ 7 e 1 Terminal block output enable
signal : On
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Q0T |-

00avE

DA

Q0101

Do104

P24
i { GET 00002 00005 ODO010 00002 1
= —{ > DO0iD 138 1 { SET  PO31 1
= - —— RET PO30 ]
P31 POFG
-1l I { RST  PO31 1
POO1
i F - - { D Moo01 1
complete signal switch
MO0
I { PUT 00002 O00DOO 00000  OO0001 1=
W01
k! { i
FOZE
e {
MO0 ]
| U ETU 6000 I—
i L
—] R {5» ODDG |
RO PO31 COo0
= 1 L1 1| . { SET  PO30 I
Process complete signal
W00
_.| '— —
W00 FOz8
it S
AT
] |_ il
{ END 1

Reading the current count value
of the high speed counter
module to D0010 and D0011

If the turntable has rotated
138( 50° ), then the low
speed operation turns On

If the turntable has rotated 60°
with low speed, it will be stopped
by the coincidence signal (‘=) of
OuUT1

Setting the Preset value to “0" to
change the current count value
into “0”.

Preset signal complementary
contact

Coincidence reset signal

turns On.

After the drilling work has been
repeated six times, the processing
complete signal (C000) turns On.

High-speed operation
turns On.

Preset signal
turns On.
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Chapter 8. TROUBLESHOOTING

The following explains troubles and corrections when using the High Speed Counter Module.

For troubleshooting relating to the CPU module, refer to the CPU module user’s manual.

8.1 Troubleshooting

8.1.1 The LED status of High Speed Counter Module

PWR LED is turned off |
ERR LED is turned on | |::> See Section 8.2.1
ERR LED is flickering |

8.1.2 The counting status of High Speed Counter Module

No changes of count value | |:> See Section 8.2.2
: See Section 8.2.3
Changes of count value do not conform to the operation status.

8.1.3 The output status of High Speed Counter Module

Output operations do not execute. |
Output operations do not conform to the operation status. |

See Section 8.2.4
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8.2 Troubleshooting Procedure

8.2.1 LED Indication Is Incorrect

LED abnormal

Is the PWR LED
turned on?

Is voltage of the
power supply
module normal?

HW Fault I

Yes
Is ERR LED on?

Is normal other
modules onto their
slots?

HW Fault I

Is the ERR LED
flickering?

Is data formatting
signal on?

No changes of ERR LED

HW Fault I HW Fault I

No

I

Check the power supply
module and replace It.

No

HW fault of the other
modules loaded onto
their slots.

Yes

Check the initial values

setting values and out

data, and correct the
program.
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8.2.2 Counter Operations Do Not Execute.

Counter operations do not
execute.

Is the voltage of No

Change after checking power

power supply
module Normal?

Is the Phase A

module?

LED flickering?

Is external

Yes wiring?

When voltage
given on
counter input
terminal, is A,B
phase ?

external wiring

Correct after checking

HW Fault

Is turned the counter
operation enable

signal On? No

Correct program to turn on the count
operation enables signal.

Is input/output signal
allocation?

Correct program as normal infoutput
signal

Is 2-Phase operating
mode?

No
No

Phase B LED
flickering?

Is Slot No. correctly

set?
Yes

Correct program to set correct
Slot No

Yes

g A gD
%angling.

Remove the foreign material.

HW Fault I
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8.2.3 Count Value Is Incorrect

Count value abnormal

Is the count value

conforming to the
inout

Is the DIP switch

correctly set?

Is the input wire a

shielded twist wire?

Have adequate
measures been

Are count values the
same by providing the
same count inputs to Ch0

Check the input waveform with
an oscilloscope.

DOG the tre uency

exceedné)(ﬁnKpps

No Correct the counter input
conforming to the input
specifications.
No Set the DIP switch correctly
conforming to input conditions.
No Use a shielded twisted wire
for counter input wiring.
No
Remove noise the sources
No Separate the counter input
line 10 cm or more from the
power line.
No
HW Fault I
Yes

o]

HW Fault I

Re-check the pulse input
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8.2.4 Output Operations Do Not Execute

Output operations do not
execute.

Is the voltage of the
external power

No

Check and correct the

sinnlv normal?

Yes

Is the voltage

No

b external power supply

Connect the output line so that

conforming to the output
snecificatinns?

Yes

Is output wiring

No

> it conforms to the output
specifications.

> Correct the wiring

normal?

Yes

Is OUT1 and OUT2
LEDs correctly
operatina?

Yes

Is turned the output

No

Is the set value set
everv scan?

Yes

il

Correct the program so that
the set value is set only when

HW Fault I

the value is changed.

enable sianal ON?

Yes

No

h 4

Correct the program to set the
output enable signal ON.

Correct the program for

Is output data
correct?

Yes

Is channel correctly

No

proper output data.

Correct the program for

set?

Yes

Are 1/0 signals

No

proper channels.

orrectlv allocated?

Yes

Is entered any foreign
material when handling?

No

HW Fault I

Yes

Correct the program for
proper 1/0 signals.

Remove the foreign material
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8.3 Error LED List

Type

LED operation

Correct action

Watchdog
timer error

Cycle 100 ms flickering
(50 ms on, 50 ms off)

Contact a service station

Common RAM error

Cycle 200 ms flickering
(100 ms on, 100 ms off)

Contact a service station

Data format error

Cycle 500 ms flickering
(250 ms on, 250 ms off)

The data set is outside the range.
Correct the data.
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