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1. INTRODUCTION

The 2000 Series JAMSC-B2802 1/0 preset counter module (in this manual, abbreviated to
B2802) is a counter incorporating one circuit up to 50kpps, for both A/B phase pulse
input and code + pulse input modes.

When a notch point set value is preset by the cpu module, B2802 compares all the
pulse counts and the notch. point set value, and outputs notch signals continuously
(9 lines)on the basis of the comparison results.

As a CPU module, both Memocon-SC GL20 Chereinafter, GL20) and Memocon-SC GL6OS
(herein- after, GLG60S) can be used. The main features of B2802 are as follows:
* The notch output is in two patterns; A and B.
* The notch output may be given hysteresis,
» Counting is up to 6-digit decimal (GL20) or 8-digil decimal (GLEOS)
* The digit positions can be expanded by carrving and/er borrowing.
» The count can be simply checked by the counting test input,
* The 9 notch oufputs can be independently turned on and off, without comparison with
the pulse counts.
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2. CONFIGURATION

An example of B2802 system cenfiguration is shown in Fig. 2.1
(using GL20 for CPU and one B2802 module.)
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Fig. 2.1 B2802 System Configuration




3. SPECIFICATIONS

3.1 GENERAL SPECIFICATIONS

.Table 31 General Specifications

[tem

Specification

Model JAMSC - B2802
Ambient Temperature 0 to + 55°C
Storage Temperature -20 to + 85C

Humidity

10 to 90% RH (non-condensing)

Vibration Resistance

In compliance with JIS* 0911 (Range: 10 to 55 Hz,
amplitude: 0.075mm, No. of sweeps: 10 times)

Shock Resistance

In compliance with JIS* C0912 (10G max.)

Environmental
Condition

Free from explosive, inflammable and/or corrosive gases,

Dielectric Strength,
Resistance

Strength: 1500 VAC for one minute (Internal circuit
against external circuit)
Resistance: 500VDC, 100MQnin,

Noise Resistance

1500V, 1us, Ins at startup, by noise simulator

Dimensions in mm (inches)

38(1. 50)W>250(9. 84)Hx 1044, 10)D* , 1 Span

Weight

Approximately 0.6kg 1.31b

Internal Consumable
Current (Veo)

oVDC = 3% 0. 25A

+ Japanese Industrial Standard

t Including terminal block



3.2 PERFORMANCE SPECIFICATIONS

Table 3.2 Performance Specifications

Item

Specification

Remarks

Function

Pulse count and output of external notch signal

Number of
Counter Circuits

One circuit

Adaptable CPU Module

GL20, GLGOS

Selected by a switch

1/0 Allocation,
Points/Registers

Input relay : 16 points (also 8 points)

Output coil : 24 points (alse 18 points)

Input register ; 2 registers binary altocation
Qutput register : 2 or & registers binary allocation

Number of allocations for
CPU modules

Counter Digits

g-tigit decima! (GL2G)
8-digit decimal (GLBOS)

Selected by a switch

Maximum
Counting
Speed

50kpps (Multiplier 1), 100kpps {(Multiplier 2,
200kpps (Multiplier 4)

Counting Pulse
Method

Count specification

Phase A/B (Multipliers 1, 2 and 4)sign t pulse
(Multiplier 1)

Selected by ipitial setting

Pulse Input
Voltage

5YDC, 12VDC, 24VDC

Selected by terminal block.
Ext. power supply required.

External Input Signal

External count enable, extermal reset, ADD test,
SUBTRACT test

Corresponds to 12 V and
24 V inputs.

External Qutput Signal

FWD run, RVS run, 9 notches

Open collector output,
power supply required.

Moniter Function

Provided.

External Power Supply

For pulse input : 5, 12, 24 V
For ext. output signal : 12, 24 V




3.3 INTERFACE OF CPU MODULE AND EXTERNAL DEVICES

Fig. 3.1 shows the relationship between B2802 interfaces, CPU module (GL20, GLB0S), and
external devices.

CPU MODULE

GL20, GL60S

EACH STATUS

PRESET COUNTER MODULE

INPUT RELAY K 16 POINTS (8 POINTS)
A

EACH COMMAND

OUTPUT COIL 24 POINT (15 PQINTS)

EACH DATA MONITOR

INPUT N2R R
REGISTER < BIN 2 REGISTERS
EACH DATA SETTING N
oUTPUT BIN 2 OR 8 REGISTERS
REGISTER 0 EGIS —b>
(EXAMPLE)

CPU

170 Modute| GL20 | GLBOS
Allocation
1001 10001
[nput Relay 4 S
1016 16016
0001 00001
Output Coil { (
0024 00024
) 3001 30001
Input Register § {
3002 30002
40801 405001
Output 4002 40002
Register 40S01 408001
4008 40008

—

5
=
2ot
géa
2
= nks
-t -"-m
a 3
g8 -
=
z
3
8
= &
: 35
< Q|
& @
= =
z g
o)
=

L

XT INPUT
CIRCUIT

[

EXT. OUTPUT
CIRCUIT

L

TST1{ADD TEST INPUT

s TST2( SUBTRACT TEST INPUT
- : PHA(PHASE A, PULSE

— PHB{ PHASE B, PULSE

_— ENB(EXT. COUNT ENABLE

RST(EXT. RESET

== FWD( FORWARD RUN QOUTPUT

—= RVS(REVERSE RUN QUTPUT

w=— N,{ TQ NOTCH OUTPUT 9

TO

-s=— N.( NOTCH QUTPUT &
I~ = EXT.OUTPUT POWER SUPPLY

T {12/24V)

Fig. 31 Interface of CPU Module and External Devices



3.4 B2802 OPERATION FLOW

Fig. 3.2 shows B2802 operation outline flow,
(The reference numbers here are given as an example. )

START

|

Pulse Count
Enable
Pulse Counting

Setting and Conditions by CPU Module (GL20)

Refer to Section 5.

{(OUTPUT ENABLE) j

Input Relay Qutput Coil
Output Register Remarks
No. Status No. Status
Module Reset Ll R ON B2802 requires approx.
............. - 1001 ON (MODULE RESET) J,’ 055 for its initial
(RDY) setting.
After 0.5s
il S+ e o et e T 00 IST 2N
e 1002 ) {4001
‘ (ACKD 4002 lll1. l
= 1003 OFF
(NAKD
Current
e e e 006 ON 1ST  2ND
Value Setting
............ - 1002 ON (CURRENT VALUE {~ | 4001
ESET
N e[ oo i o B o BT 20
------------- - 1002 1
PRESET )
-3 OFF sooz LI L1
OR
4001 7TH 8TH
) § (TTITT]
4008
Ext Qutput
Enabl.;epu—‘—---v B LR CTTER L EEEL LS EEE A 0005 ON Ext. output OK

0004 ON
(COUNT ENABLE} __[_

Ext. count enable input

ON {check LED )




4. COUNTER FUNCTION (NOTCH OUTPUT)

B2802 has 9 external notch outputs (N,, Ni, -+-- Na). When the CPU module presets the
notch point set values, B2802 compares the pulse count (current counter reading) with
the notch point set value, and outputs notch signals one after another in accordance
with the comparison. Notch points are set in three modes: 1-notch point setting, 4-notch
point setting and 8-notch point setting. Select among these modes in accordance with
the request such as economizing on the number of required notch outputs or output regis-
ters, given by the system,

The notch output is in two patterns: A and B, Pattern B is either forward run or
reverserun for convenient mixing of the two run directions. The notch output may also
be given hysteresis.

l Notch Output form )

{ Notch Qutput Pattern)
by Initial Setting

Pattern A Par. 4.2

© Selection by internal
| interface output coil
= —— = ——w— - “forward run output”

. ! and “reverse run output”’
’/Q..___

Forward run
mode (same
operation as
pattern A}

(Specifying No. of Notch
Cutput Lines and Qutput
Registers} by Initial Setting Notch paint Notch point

setting mode setting mode

1-notch point
setting mode

4-notch point 8-notch point 1-notch point
setting mode setting mode

4-notch point
setting mode

8-notch point
setting mode

setting mode

Pattern B reverse
run mode (Par. 4.2.2)

Pattern B forward
. run mode (Par. 4,2.2)
(Hysteresis Qutput) by Hysteresis in subtract Hysteresis in add

Initial Setting counting counting




41 PATTERN A NOTCH OUTPUT
411 Notch Output (Pattern A)

(1) Basic Form of 1-Notch Output (Pattern A)
(a) 1-Notch point setting mode
Two notches, No (notch output 0) and Ny (notch output 1), are used. Set the Ny notch

point Py.
1-NOTCH POINT SETTING {WHEN 0+P,)
SUBTRACTING DIRECTION ADDING DIRECTION
e ——
NOTCH POINT SET VALUE MAX 99.999.999 (GL60S)
P P, 509,999 (GL20)
CURRENT COUNTER , _ b e
COUNT 10 : 10 ; 10
i : : |
toN : i : :
OFF f -

N, (NOTCH QUTPUT 0) | ! | : I

N, (NOTCH QUTPUT 1) " OFF

Note . Notch outputs 2 (N2) te ( Ny} are always OFF. However, ON output by output coil “forced notch
output 1" is possible.

Notch No. is entered here.

Fig. 4.2 Basic Form (Pattern A} at 1-notch Point Setting

(b) 4-Notch point setting mode

Five notches. No (notch output 0) to Ni (notch output 4), are used. Set Nu notch
point Pi, N:» notch point Pz, N notch point P;, and Ny notch point Ps.

4~-NOTCH POINT SETTING (WHEN 0 <P, <P, <P3 <Py)

N, —

(NOTCH OUTPUT 3) . ON |

SUBTRACTING DIRECTION ADDING DIRECTION
P P, MAX 99.999,999(GL60S)
-] b P, b P, 99,999 (GL20)
P ’ : . P, ; H R
CURRENT COUNTER :
COUNT RO : ; : fo : 5 : .0
: : : : | : : : :
tox & L0 T
OFF —-—-I' ‘ : : l———| : : : i
N, il : : \ : _Jl_——
(NOTCH OUTPUT 0) O N ; : i : : : ; i
1 ; H : [___| :
NI ‘_‘———'—__]l E E 4 by !
(NOTCH QUTPUT 1) | : P ON : ! ! : i
] H : H v B H '
. ' : |
N, - L - L -
(NOTCH OUTPUT 2) | : fooN g : ., : i
! : i : . ; ; !
! I | i ! : 1
t ; : i ; : : :
|

{NOTCH OUTPUT 4}

|
Note : N, {notch output 5) to N, (notch output §) are always OFF. However, ON  output by output coil

“forced notch output [ is possible.
Notch No. is entered here.

Fig. 4.3 Basic Form (Pattern A) at 4-notch Point Setiing

- 10 —




(¢) 8-Notch point setting mode

Nine notches, Ny (notch output 0) to Ns (notch output 8) are used. Set N, notch
point Py, N: notch point P2, Ns notch point Py----and Ns notch point Ps.

8-NOTCH POINT SETTING (WHEN 0<P; <P <P3<P4<P5<Ps<P7<Py)

SUBTRACTING DIRECATION ADDING DIRECTION
—————— E————

MAX 99,999,999 (GL60S)
999,599 (GL20)

p. P

Py

COUNT
COUNTER CURRENT

0

(NOTCH QUTPUT 0)

]

i PONE
P :
]

(NOTCHOUTPUT1) | Pl PP
X, il = S Ry S
(NOTCHOUTPUT2) | i © g Pl A
N, - 1
(NOTCH OUTPUT 3) | PN

]
[
i
I '
A
N, - 1
S
A
1
[
I
]
]

{NOTCH OUTPUT 4) | iion

i
i
il

N, ——
(NOTCH OUTPUT 5) |

o
N‘ * + + - d ¥ v
(NOTCH OUTPUT 6) A A P
N, - L
(NOTCHOUTPUT7) | | | | | T | i oion!

P b o
Na o TR = B
(NOTCHOUTPUTS) L L — J_—L_L

Fig. 4.4 Basic Form at 8-notch Point Setting (Pattern A)
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411

Notch Output (Pattern A) (Cont'd)

Application of Notch Qutput

The same notch point can be set with the 4-notch point setting and the 8-notch point
setting. The notch outputs with the same notch point provide the same ON/OFF opera-
tion. Assume N, notch point to Dbe P,, N, notch point to be Pu, N; notch point to be

P, and N, notch peint to be Pi.

—
(Example) 4-Notch Point Setting (When 0< P, <P,=P;< P,}
SUBTRACTING DIRECTION: ADDING DIRECTION
—_—
P, P, P P MAX 59.999,$99(G1.60S)
P, ' 999,999 (GL20)
P,
COUNTER CURRENT— 5 : : : :
COUNT A : ; 0 ; : 0
0SS S A N S R R
OFF § i i § '
N, il I T I S
(NOTCH QUTPUT 0} | PN . : ; : :
| : : i : ; ! :
H H : !
N, ! : P | : .
~ S S R R
{NOTCH QUTPUT 1) : Lo | i : : ;
N, — ! H l : o
NOTCH OUTPUT ! ; ! : : !
( vTe DoN P S
i ; ; t i ; !
X, -_ Tl B U
(NOTCH OUTPUT 3) : : PN : : i
: H ; ; : H i
N, H H 1 ; H
(NOTCH OUTPUT 4} 1 j : ] ! ; : ] L
i 3 : . i ‘: : :
i : - : i : : i

(b)

Fig. 45 Application 1 at 4-notch Point Setting { Pattern A)

With the 4-notch point setting and the 8-notch point setting, the notch point sett-
ing value magnitude combination is free. Np notch point is assumed to be Py, N2
notch point to be P., Ns notch point to be P and Ny notch point to be Pa.

(Example) 4-Notch Point Setting { When 0< P, <P, < P,<P,)

SUBTRACTING DIRECTION ADDING DIRECTION
il — -

: P, MAX 99,999,990 (GL6DS}
’ 995.999(G1.20)
COUNTER CURRENT . 5 : . i
1o ! : ; ! 10 ! ! ! 0
COUNT i H : : : i : H : : 'l
j ON : : ; i ; : : i
OFF | : i
N, ___!—_-1,__ I ir——! 1 . B
(NOTCH OUTPUT 0} | : fON . : i : i : i !
h H : : H ! : ; ; : |
] . . H H 1
N, SN SN S e IS SN SRS HUUN By B
(NOTCH OUTPUT 1) | i : ; L ooN | ' : ; :

(NOTCH QUTPUT 2) : : : . : : * ! h
: : : |

. T R R B B
[ : i ‘ ' i : : 1 i
N, - e
{NOTCH QUTPUT 3) { PoN i : ; : f : ; 5 ]
i ; : ; ! ; : : : !
' | H : I
N, - b - -
(NOTCH OUTPUT 4) ! § : ! i i 5

Fig. 46 Application 2 at 4-notch Point Setting (Pattern A)
— 12 —



{3) Precautions on Pattern A Notch Qutput

(@) When the power supply is turned on. modules are reset, and initial setting is made,
all the notch point setting values in the module become 0, Until notch points are
preset, the output of N, (notch output 0) through Ns (notch output 8) are QFF,
However, ON <—-> OFF output by output coil “forced notch outputl 1" is possible.

(b) When notch point is set for 0, that notch output does not turn ON, Set the unused
notch outputs among the 4-notch point setting and the 8 notch point setiing to 0,
ON «— OFF output by “forced notch outputC]" is possible,

(c) When the notch point interval including the 0 point is narrow, notch output may be
skipped at last counter counting. Assure at least 5 ms notch point intervals,

MAX ' : MAX

COUNTER CURRENT : :
COUNT L A T T Y

th 12,63, t4> 5 ms is required
(Example) When Input pulse is 30kpps single counting.

50p/ms % 5 ms=250 pulses

Secure intervals of 250 pulses or wider

Fig. 4.7 Notch Point Interval Condition

(d) The response time from pulse input to notch output ON-QFF change is 5 msec max,

— 13 _



4.1.2 Hysteresis ( Pattern A)

The notch output changeover in the subtracting direction may be given hysteresis. (Oper-
ation becomes the same as the pattern B forward run mode.) Set the hysteresis width 0
to 99 pulses) by the initial setting.

(1) Notch Output When Hysteresis Width is Set

- |
[ (Example) Ni(i:1, 2, - -+, 8) notch point set value is Py, and the hysteresis width is W (pulses).
HYSTERESIS WIDTH ~ NOTCH POINT
. w P SETVALUE ADDING DIRECTION
— ———

Z -
= ON
3 : :
o Ni, i * OFF
g | )
= :
g : i ON
= : :
= : OFF
= Ni - =
< 5 ;
o SUBTRACTING
g DIRECTION
= ~=————  ON :
Q) . H
£ Nior — OFF
= H
% ; ON
E _ OFF -
= Ni d
=4 H
= :
m 1 .
o i :
n ; :

A A

L |

Fig. 4.8 Notch Output When Hysteresis Width has been Set (Pattern A)

F( Example) Ninotch point set value = 100, hysteresis width=50 { pulses) and pulse count single
counting are assumed.
NOTCH POINT SET VALUE
48 49 50 99 100 101 102
COUNTER bl 1 [y I ) [ ) SO N
CURRENT COUNT ;
& ON .
2 Ni, . OFF
s [}
%]
z i ON
= OFF }
< Nj _f_
A
18 49 50 a9 100 101 102
COUNTER SR SO TR B ey oy
= CURRENT COUNT : ;
2 ON |
e Ni —————+ OFF
Z ‘
5 i ON
= OFF |
= Ni ——P——?
2 : . HYSTERESIS WIDTH W
L A A

Fig. 4.9 Notch Output Example When Hysteresis Width is Set {Pattern A)
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F( E)iarnble) Making hysteresis width= W (pulses) by notch point setting (0 <P, <P, <P,<P,)

SUBTRACTING COUNT ADDING COUNT

b MAX 99,999,996 (GLAOS)
p, b ' 999,999 (GL20)

COUNTER
CURRENT COUNT

. ‘fi?fr——Léifﬁ!—‘

(NOTCH OUTPUT ¢)

N}
(NOTCH OUTPUT 1)

ADDING COUNT

!
i
i
1
i
N, f :
. 1 : : :
(NOTCH OUTPUT2) ! : . ON
I :
|
!
|
|
|

Ny
(NOTCH OUTPUT 3)

N,
{NOTCH OUTPUT 4)

=

i
i
|
: ! : : I :
: : i LW !
N : : : : OFF | _—[—.—ls
(NOTCH OUTPUT 0, L; ? ; : ) '

W ON

N, - .
(NOTCH OUTPUT 1} w ON ¢

H ——r N
N S S e L
(NOTCH QUTPUT 2) g . WON
N : L

1

i

|

L] —l ; H
{(NOTCH OQUTPUT 3) ! ; w ON

: . :

}

I

i
!
|
1
r
i
i

SUBTRACTING COUNT

N, —
{NGTCH OUTPUT 4)

Fig. 410 Hysteresis Notch Output at 4-notch Point Setting (Pattern A)

{2) Precauiions on Hysteresis (Pattern A)

(a) The hysteresis width setting is common to all the notch output signals. Hysteresis
is present also at the MAX <« — 0 changeover,

(b) When the hysteresis width is 0 pulse, no hysteresis operation is executed. The noich
output changeover point also becomes the same as the adding direction and subtract-
ing direction,

SUBTRACTING NOTCH POINT
DIRECTION SET VALUE  ADDING DIRECTION
—— e —_—
COUNTER £
CURRENT COUNT O : —

ADDING
DIRECTION

Ni-1

N

OFF

ON

OFF

SUBTRACTING
DIRECTION

Fig. 411 When Hysteresis Width Setting =0 (Pattern A)
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41.2 Hysteresis (Pattern A) {Cont’d)

(¢) When executing output coil “current counmt reset”, current count preset command’
“notch point preset command” or external input “external reset”, notch output hyste-
resis width becomes invalid.

The notch output hysteresis operation is valid only for adding and sybtraciing
the current counf by external pulse inputs and add/subtract test pulse inputs.

(4) When the respective notch point setting intervals including the current count = 0 is
narrower than the hysteresis width, the notch output becomes ON at the set value in
the adding direction, and in the subtracting direction, the resulting output does
not turn ON by the hysteresis operation,

(Example) Notch output 1 set value P,=50, hysteresis width W =230 pulses

50 100 150 200,

0 P, P Py

COUNTER I 1 ! I 1
CURRENT COUNT

N, ' ; , . : -—
(NOTCH OUTPUT 03 ' ‘

N, f : AAj 5 -
{NOTCH OUTPUT 1) : : :
N, i : : ! -

( NOTCH OUTPUT 2} : : ; ; ‘—’—"—"“

ADDING DIRECTION

N,
{NOTCH OUTPUT 3}

Z No

2 {NOTCH OUTPUT 0) ; :
i : i—— ON IS DISABLED
E N, : : 3
g {NOTCH OUTPUT 1) : ‘ f '
&) : : :

Z { CW H *

'E.) N3 R :

= { NOTCH OUTPUT 3} : :

]

jum]

[42]

N
(NOTCH OUTPUT 3)

Fig. 412 When Hysteresis Width > Notch Point Interval {Pattern A)
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4.2 PATTERN B NOTCH OUTPUT

4.2.1 Notch Qutput (Pattern B)

The pattern B notch output is in two modes; the forward run mode and the reverse run
mode. The selection between the two is effected by the ON/OFF combination of the output
coil “forward -run output” and the “reverse run output”. Since the notch output setting
is in 3 modes: 1-, 4-and 8-netch point setting, select them (initial setting) to suit to
the system. The notch output becomes effective when the output coil “output enable” is
ON,

Table 41 Forward/Reverse Run Mode Selection

Refereace No. | 0008+8n | GOCO+Rn
Forward | Reverse
Name Run Run Pattern B Remarks
OFF OFF Forward run mode
Same as
ON OFF Forward ren mode | pattern A
State operation
ON ON Forward run mode
OFF ON Reverse run mode

(1) Notch Qutput Basic Form (Pattern B)
(a) 1-Notch point setting mode

Two notches, No (notch output 0) and N, (nolch output 1) are used, Set N, noteh
point P,.

SUBTRACTING DIRECTION ADDING DIRECTION
—————
MAX NOTCH POINT MAX MAX 199,999,999 (GL60)
SET VALUE 999,995 (GL20)

93] P, It
s
= COUNTER : :
> CURRENT COUNT |0 i 0 ; 0
= Fon
2 OFF : = -
; Nﬂ -——m
% (NOTCH OUTPUT 0¢) ON!
= N, ———  OFF j I

(NOTCH QUTPUT 1) ——‘ I——-I S

i : : !
g ON ‘ ' F.
g No —~=—1 OFF : :
=z (NOTCH QUTPUT 0) m
= ON ! : i
) OFF S i ————
= (NOTCH OUTPUT I} ! ; ;
o i : ' '
N (noteh output 2) to N, (notch output 8) are always OFF. However, ON by output coil “forced notch output(]” is possible.

Fig. 4.13 Basic Form at 1-notch Point Setting {Pattern B)
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4.21 Notch Output (Pattern B) (Cont'd)

(b) 4-Notch point seiting mode

Five notches from No (notch output 0)to N¢ (notch output 4) are used. Set the N,
noich point Py. N» notch point P2, N3 notch point P,, and N4 notch point P..

4-NOTCH POINT SETTING (WHEN 0< Pi<Po<P3<Py)

SUBTRACTING DIRECTION ADDING DIRECTION
——————— JEEE——
MAX  §9%999.999(GL50S)
MAX : » B, 499,994 (GL20)
/ p P, P P,
B . : P ; .
COUNTER CURRENT—] : ; ; : ; :
COUNT R
i LON | : i : l . ; : i |
% OFF : ; : |
= N L 5 I S S
Z Lo : ; ; : ;
5 (NOTCH QUTPUT 0) L ON : : : ; E E
I e s -
B (NOTCHOUTPUT L) : : ON | : [ : : ;
o H ' : | H :
g l_—l : | - f I
= N, ! : | . : | | ; L
{NOTCH OUTPUT 2) I' : = N i g i
i : : : i : ; i
N, l I | [ l L t
{(NOTCH OUTPUT 3% | : P : : i
| : : :
1 : : ]
N, ! 11 L
(NOTCH OUTPUT 41§ : i ;
ON : i |
N, ! OFF : r—' :
{NOTCH QUTPUT 0} : : - | : : : J. I
P on é : : ; : : { : !
2l N S S S |
S (NOTCE OUTPUT 1) § {OON : : ; ; i
z| N Py NS S S N :
b {NOTCH OUTPUT 21 | : ©OON § | 5 5 i
on 1 H v B 1 . H
5 N —— S I U ] S N :
3 : : : ! : : : : '
= (NOTCH OUTPUT 31 | E PON ! ; : 5 - i
! i I : : i 3
. — B [ NS S S U B
{(NOTCH OUTPUT 4} | : : | : : : g I
I [ t
Note : N, {notch output 5) to Ny {notch output 8} are always OFFE. However, turning on by output coil
“forced notch output [1” is possible.

Fig. 414 Basic Form at 4-notch Point Setting {Pattern B)
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(c) 8-Notch point setting mode

Nine notches, No (notch output 0) to Ns (notch output 8) are used. Set the N, notch
point Py, N2 notch point Ps, Ns; notch point Ps, Ny notch point P,, Ns notch point Ps,
Ne notch point Ps. N; notch point P,, and Ns notch point Ps.

8-NOTCH POINT SETTING
(WHEN U<P1<P2<P3<P4<P5<P5<P7<Pa)
’; SUBTRACTING DIRECTION ADDING DIRECTION

i
MAX p, MAX p, MAX

COUNTER
CURRENT COUNT o

]
|

Ne
(NOTCH OUTPUT ¢)
N]
(NOTCH OUTPUT 1)
N,
(NOTCH OUTPUT 2)
N;
(NOTCH QUTPUT 3)
N4
(NOTCH QUTPUT 4)
N,
(NOTCH OUTPUT 5)
Nl
(NOTCH OUTPUT 6)
N;
{NOTCH OUTPUT 7)
N,
(NOTCH QUTPUT 8) !

s lr—|

FORWARD RUN MODE

1

1

| j;l%

i
0Ni=55?i'i:0N§

(I\;OTCH OUTPUT 0} S S N i r—| R N ; i_
N SR g U S | T

(NOTCH OUTPUT 1)

N, ——

(NOTCH OUTPUT 2)
N, —
{NOTCH QUTPUT 3)

]
i
1
|
!
i
N. ——
(NOTCH OUTPUT 4) |
N — 1
{(NOTCH OUTPUT 5) i
i
!
H
!
|
!
f

Ll

TON:

REVERSE RUN MODE

Ny -
{NOTCH OUTPUT 6)
N, -
(NOTCH QUTPUT 7}

3

{NOTCH OUTPUT 8)

Fig. 4.15 Basic Form at 8-notch Point Setting (Pattern B)
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4.21 Notch Output (Pattern B) (Cont'd)

9} Notch Output Application (Pattern B)

(a) With the 4-notch setting and the 8-noich setting, the same notch point can be set.
The notch output with the same notch point executes the same ON «— OFF operation.
Set the N, notch point Py, N: notch point P, Nz notch point P and N, notch point

Pi.

{ Example) 4-Notch Point Setting {When 0<P<P.=Ps< P}

SUBTRACTING COUNT ADDING COUNT

MAX MAX

COUNTER
CURRENT COUNT

OFF I——l
No

(NOTCH OUTPUT &)

N,
{NOTCHOUTPUT 1)

FORWARD RUN MODE

N,
(NOTCH QUTPUT 2)

N,

(NOTCH QUTPUT 3} ON

N, :
{NOTCH QUTPUT 4) : : : : . 1

N, — OFF ‘ h : ; J——-—l__

(NOTCH OUTPUT 0} + ; - !
: : ; : : |

N, T
{NOTCH OUTPUT 1) | PON

J—__'-.
1

(NOTCH OUTPUT 2) i © DN

(NOTCH OUTPUT 2} ! H CON
H :

REVERSE RUN MODE

N. ]
{NOTCH OUTPUT 4) i
1

Fig. 416 Application 1 at 4-notch Point Setting (Pattern B}
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(b) With the 4-notch setting and 8-notch setting, the magnitude relationship among the
notch point settings can be combined freely. Set the N, notch point Py, N, notch
. point P,, Ns notch point Py, and N, notch point Ps.

(Example) 4-Notch Point Setting (When 0<P,<P,<P,<P,)

SUBTRACTING DIRECTION ADDING DIRECTION
MAX MAX
}J

COUNTER
CURRENT COUNT Iﬂ

P,
i H ; : Il i
YIal S
. [ S T S ey
|
i
[

{(NOTCH QUTPUT 9)

N,
(NOTCH OUTPUT 1}

FORWARD RUN MODE

N
(NOTCH OUTPUT 2)

N,
(NOTCH OUTPUT 3)

N,
(NOTCH OUTPUT 4)

. i J S S S S N S S S R

x il S N U v TS S N

(NOTCH OUTPUT 0) : : : ! : : —

N,
(NOTCH OUTPUT 1)

N,
{NOTCH OUTPUT 2)

N,
(NGTCH OUTPUT 3)

REVERSE RUN MODE

T
]

N,
(NOTCH OUTPUT 4)

]

Fig. 417 Application 2 at 4-notch Point Setting (Pattern B)
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4.2.1 Notch Output (Pattern B) (Cont'd)

(3) Precautions on Pattern B Notch Qutiput

(a) After specifving pattern B in the initial setting, the notch point set value is O
until the notch point is preset. The output from No (notch output 0) to Ne {notch
output 8) is OFF. However, the ON <—> OFF output by the output coil “forced notch
output[]” is possible.

(b) When the notch point set value is 0, its notch output cannot be turned on. Set the
unused notch outputs among the 4-notch point setting and 8-notch point setting to 0.
Still, ON < OFF output by “forced notch output’]” is possible.

(¢) When the notch point intervals including the 0 point are narrow, notch output may be
skipped at high speed counting. Secure at least 5ms for the notch intervals,

MAX MAX

COUNTER : : :
CURRENT COUNT 0 o I N 4 ‘o

Make ti. 13, 1y, L, >>Dms.

{Example) When input pulse 50kpps is counted single,
50p,/ ms X 5 ms=250 pulses
Make the intervals wider than 250 pulses.

Fig. 418 Notch Point Interval Condidtion

(d) The response time from pulse input to external notch output ON <— QOFF change is
less then bms.




4.2.2 Hysteresis (Pattern B)

The notch output changeover point differs between the forward run mode and the reverse
run mode. Set the hysteresis width (0 to 99 pulses) common to all the notch output
signals by the initial setting.

{1) Notch Output at Hysteresis Width Setting

Set the Ni notch point to P,, and the hysteresis width to W (pulses).
[i:]_’ 2’ ,8]

Hysteresis may be given to the subtracting direction notch output changeover.
(same operation as pattern A)
HYSTERESIS NOTCH POINT
g WIDTH SET VALUE
8 w Pi ADDING DIRECTION
E COUNTER i
= CURRENT COUNT ! on :»
g Ni-s i | OFF
: - t—
wo| : : ON
() H H
=) LOOFF
= N1 : 4
Z : :
jo]
o
]
o
< |5 SUBTRACTING
A= DIRECTION :
_— :
218 ON |
a4 . H
a8 Ni., DE— OFF
&) H
E { ON
[ 8] OFF
§ Ni 1———* :
E N H
> A A
Fig. 419 Hysteresis Operation at Forward Run Mode {Pattern B)
Hysteresis may be given to the adding direction notch output changeover.
NOTCH POINT
HYSTER
SET VALUE WIDTH ESIS ADDING DIRECTION
v
= —
o COUNTER : '
& CURRENT COUNT CON D
A ! :
© Ni : i OFF
z s [ A
4|8 E i ON
= i OFF
z Nit+. H
Z ! :
=4
&
£ SUBTRACTING
5|8 DIRECTION
o E _ ON |
& Ni -—’ OFF
(=)
4] H
Z | on
E . OFF f—
g Ni+1 G——i :
EE H :
& A A
—
[<7]

Fig. 4.20 Hysteresis Operation at Reverse Run Mode (Pattern B)




4.2.2 Hysteresis (Pattern B) (Cont'd)

(Example} Ni notch point is set to 500, hysteresis width=>50 (pulses), and pulse counting is
single. (i=1,2, ----8)
48 449 450 499 500 501 502
COUNTER S ¥ I 2 I ) flfaan
CURRENT COUNT ON i
Ni- i OFF
= ' I .
% .
= i oN
t;‘ QFF *
m | & Ni :
alg
2| a
= | = ;
% ;
= A
g
2 448 449 450 499 500 501 502
& COUNTER !
[ E CURRENT COUNT ON
2 Nis -~ OFF
Q H
2 ¢ on
g OFF
g2 —_—J
§ Ni :
= ! HYSTERESIS WIDTH
= : i
74 H N
A A
Fig. 4.21 Hysteresis Operation at Forward Run Mode (Pattern B)
{Example) Ni notch point is set to 500, hysteresis width=100 (pulses}, and pulse counting is
single. (i=1, 2, ----8)
NOTCH POINT
499 500 501 549 550 551 552
COUNTER f “_fl_ ................... _”_.”_”._”—.
. CURRENT COUNT oN |
. Ni : { OFF
= : 1
o i ON
Z OFF |
= Ni {
1z} a . |
é i HYSTERESIS WIDTH
= : K
5 A A
E 499 500 501 549 550 551 552
= . COUNTER nnn nnrnn
g2 = CURRENT COUNT [ e
= Ni ON
g \ OFF
[ &) ’
= :
§ ON
= Ni., OFF §
> !
=2 H
— H
W H
A

Fig. 4.22 Hysteresis Operation at Reverse Run Mode (Pattern B)



(2)

(d)

(c) When executing “current value reset”, “current value preset command”,

Precautions on Hysteresis (Pattern B)

(a) The hysteresis width becomes the same for all notch ottput changeovers.

(b) When the hysteresis width is 0 puise, there is no hysteresis operation. The notch

output changeover becomes the same in both the adding and subtracting directions.

SUBTRACTING DIRECTION ADDING DIRECTION
COUNTER Fi
CURRENT COUNT
ON i
(Ni-1) i oF
! ON
OFF

(Ni} j

Fig. 4.23 When Hysteresis Width Setting = 0 (Pattern B)

“Notch point
preset command” for the output coil, or “external reset” for external input, the

notch output hysteresis width is invalid, The same applies when changing over be-
tween forward and reverse,

The notch output hysteresis operation is valid only when executing the current

count addition or subtraction by external pulse input, or add test or subtract test
pulse input,

When the notch point setting intervals including the current count 0 point are nar-
rower than the hysteresis width, the notch output is turned on at the set value in
the adding direction, and in the subtracting direction, some notch outputs are not
turned on due to the hysteresis operation, and vice versa, (Fig. 4,24)



4.2.2 Hysteresis (Pattern B) (Cont'd)

%xample) Notch Point Set Values are : P, =50, P.=70, and P,=150, Hysteresis Width W=2300 pulse;]
“ON” Omitted in Subtracting Direction Pulse Counting (Same Operation as Pattern A)

SUBTRACTING DIRECTION 50 70 100 150 ADDING DIRECTION
] pl Pz P;
COUNTER . L L1 ' :
CURRENT COUNT | | ON | P :
N, : i r—
{NOTCH OUTPUT 0} ; P PON

N, : NS N

{(NOTCH OUTPUT 1} i P P ON :

{NOTCH OUTPUT 2)

ADDING DIRECTION

N
(NOTCH OQUTPUT 3)

©OON :
N -——! W :
{NOTCH QUTPUT 0) | o w ! .} -ON" OMITTED
OFF | P

FORWARD RUN MODE

N, :
(NOTCH OUTPUT 1} S o)

- | !
{(NOTCH OUTPUT 2) : [P

N, : - : j W
{NOTCH OUTPUT 3) P
“ON" Omitted in Adding Direction Pulse Counting

SUBTRACTING DIRECTION

SUBTRACTING DIRECTION 50 70 100 150 ADDING DIRECTION
0 N. N, N.
COUNTER 1 1 ¢ 1 1 1 1
CURRENT COUNT {OON : :
N, :
(NOTCH OUTPUT 0 - [
i ONi

N, ; 4w b
(NOTCH OUTFUT 1) pp L "ON” P
P OMITTED ——

N, : -
(NOTCH QUTPUT 2) : : : oN

(NOTCH QUTPUT 3}

ADDING DIRECTION

REVERSE RUN MODE

N, ON

(NOTCH OUTPUT 0) |

aN

N, -t
{NOTCH OUTPUT 1} _ Dox

. M

{NOTCH OUTPUT 2} co i ON

] . T i

SUBTRACTING DIRECTION

{NOTCH OUTPUT 3)

Fig. 4.24 When Hysteresis Width > Notch Point Interval { Pattern B)



5. INTERNAL INTERFACE
5.1 CPU MODULE 1/0 ALLOCATION

The output coil, input relay, output register and the input register are allocated to
the internal interfaces between the CPU module and B2802. The number of CPU module 1/0

allocations is shown in Table 5.1. When allocating the output register and input
register, specify BINARY.

Table 5.1 Number of CPU Module | / O Allocation Points

| .
A{?ocation Signal Flow
Points/Registers ,

Name CPU Module B2802
Qutput Coil 24 (16 possible)
Input Relay 16 (8 possible) —
Qutput Register 2or 8 ——
Input Register 2




5.2 OUTKPUT COIL (CONTROL SIGNAL) FOR CPU MODULE TO B2802

{1} Qutput Coil List

There are 24 output coils (16 are possiblel, activating as control signals from

the CPU module to B2802.

Table 5.2 is the output coil list.

Table 5.2 Qutput Coil List

GL20 GLB0S Signal Name
0001 t 8n 000! + 8n Module reset
0002 + 8n 00002 + 8n Initial setting
0003 i 8n 00003 + 8n Current count reset
0004 t+ 8n 00004 + 8n Countable
Q005 4 8n 00005 + 8n Qutput enable
0006 + 8n 00006 + 8n Current count preset command
0007 t 8n 00007 + 8n Notch point preset command
0008 + 8n 00008 + 8n Forward run output
0009 + 8n 00009 + 8n Reverse run putput
G010 + 8n 00010 + 8Bn Forced notch output O
0011 + 8n 0001 + 8n Forced notch output 1
00i2 + 8n 00012 + 8n Forced notch output 2
0013 + 8n 00013 + 8n Forced notch output 3
0014 + 8n 00014 + 8n Forced notch outputi 4
0015 + 8n 00015 + 8n Forced notch output 5
0016 + &n {0016 + 8n Forced notch output 6
0017 + 8n Q0017 t Bn Forced notch output 7 —7
0018 + 8n 00018 + 8n Forced notch output 8 ]
0019 1 8n 00019 + 8n Monitor 0 . .
0020  8n | 00020 + 8o | Monitor 1 ‘ft}:g‘s‘ealigﬁﬁ;“irlﬁtﬁg;‘t}éz
0021 + 8n 00021 + 8n Monitor 2 < OFF in Lhe module
0022 1 8n | 00022 i 8n | Monitor 3 a :
0023 + 8n 00023 + 8n Reserved for future use
0024 + 8n 00024 + 8n Reserved for future use —

Reference Nos.

n=0, 1, 2+

at output coil allocation



(2) Contents of Output Coils

The 24 output coils activaie as
the coil ON/OFF statys

Commands not conforming
approximately 0.5s is required.
from the module reset,

the control signals shown in Table 5. 3.
in accordance with Table 5. 4 Output Coil Condition
to these conditions are treated as errors,

B2802 checks
List,
For initial setting,

Each setting must be performed after more than 0. 5s

Tabie 5.3 Output Coil Signal Names and Contents

Reference Np.

GL2o GLGOS

Signal Name-

Contents

0001 + 8n | 00OGI + 8n

Module reset

Module reset command

When B280Z receives MODULE RESET. it initializes the internal RAM
and external 1/0 signals. For {he initial selling, defaults are set,
{See Par. 5.4.1) It becomes valid at DFF tg ON.

0002 + 8n | 00002 + &

Initial setting

B2802 initial setting command” (Initial values are set in the oput-
pul register in advance. )

Sets counter function of the module. When the initial setting
command is given. the current count, current count preset value,
and notch point preset value are cleared. and mest be reset,
Becomes valid at OFF to ON.

Setting is possible while “count enable” coil is OFF, (External

“counl enable” is irrelevaat)

0063 + 8n | 00003 + 8n

Current count reset

the current count remains 0
Becomes effective at ON. It ig
in OR with ON of external reset input signai RST

While “current count reset” is ON
and the pulse counting is off.

0004 + 8n {00004 + 8n

Count enable

When “count enabie”
signal ENB is ON, counter can count pulses, Becomes effaective at QN

Is ON. and the external count enable input

0005 + 8n | 00005 + 8n

Output enzble

While “output enable” is ON, N, to N.(notch outputs 0 - ), the
forward run output and reverse run oufput can be ON exiernally.
At OFF, all the output sigaals are turned OFF. Becomes effective

0086 + 8n | 00006 + 8n

Current count preset
command

Current count preset command (current couni is set in Lhe ortput
register in advance) It presets the outpul register valee to the
current count.  Becomes effective at OFF to ON

0007 + 8n | 00007 + 8n

Notch point preset
command

Notch point set value preset command (Notch point set value is set
in the guiput register in advance) Two or eight outpul registers
may be used. Becomes effective af OFF 1o ON. Be aware that the
preset sequence varies with the 1-notch point setting mode, 4-notch
point setting mode and &-notch point setting mode. (See Par. 5.4.2)




5.2 OUTPUT COIL {(CONTROL SIGNAL) FOR CPU MODULE TO B2802 (Cont’ d)

Table 5.3 Output Coil Signal Names and Contents {Cont'd)

Reference No.
GL20 GLBOS

Signal Name Contents

0008 + 80 | 00008 + 8n| Forward run output The ON/OFF status of the “forward run” and “reverse run coils
becomes the external output “forward run gutput”™ and “reverse
run output”, directly. Qutput is enabled when “output enable’

coil is ON. In the notch outpul pattern B, it is alsoc used for
0009 + 8n | 0O009 + 8n} Reverse run output switching over between “sorward run mode” and ‘reverse run mode”.
In this case, the ON/OFF status of “ouiput enable” coil becomes
irrelevant. ‘

001C + 8n | 00010 + 8n| Forced notch output O | When the “forced noteh output [ coil is turned on. ihe “external
potch output (17 is turned on. Hewever. when any of the forced
0O1L + 8n | 00011 + Bn Forced notch output 1| netch outputs is turned on, the regular notch outpul is turned
off. When ail the forced notch guiput coils are turned of f, the
0012 + 8np ] 00012 + 8n | Forced notch output Z | regular notch output state is restored.

[:-Farced notch output O--ecorresponds to No {notch output 03 :}

$ $
Forced notch outpul g .-scorresponds to No (notch putput 8)
0014 + 8n | 0ODL4 + Bn| Forced notch output 4 | Two or more ON outputs are possible.
When “output enable” is on, external output is enabled

G013 + 8n | 00013 + Bn Forced notch output 3

0015 + 8n | 00015 + 8n | Forced notch outpul 5

0016 + 8n | 00016 + Ba | Forced notch output &

0017 ¢ 8n | 0GOLT + Ba | Forced notch output 7

o

0018 + 8n | 00018 + 8n ) Forced notch output

QG184 8n | 00019 + 8o Monitor O The following contents may be monitared in the input register by
various combinations of monitor coil ON/OFF.

0020 + 8n | 00020 + 8n} Moniter 1 - - - -
Monitor | Monitor |Monitor |Monitar

0 1 2 3

Contents

0021 + &n | 00021 + 8n| Monitor 2
Current count

N, notch point set value

0022 + 8n | 00022 + 8n | Monitor 3 :
N, notch point sel value

N; notch point sel value

N, notch point sel value

N, natch point set value
Ne noich point set valuve
N, notch point set value
Ns notch point set value
Initial set value

Current count preset value

0 0 0
1 0 0
0 1 0
1 1 0
0 0 1
1 0 1
0 i 1
1 1 1
0 0 0
i 0 0
0 1 0

I R B e e Y E=R =R =R =0 E=0 =

1 0N 0 : OFF
Combinations other than the above brimg the counter to the
curreni count.




(3) Output Coil Condition Ligt

Table 5.4 shows the output coil condition list. Commands not satisfying the output coil
ON/OFF conditions become EFTOTS.

Tabie 5.4 Output Coil Condition List

Output Coil | Module Initial | Current | Count . Output Current | Notch Forward/ | Forced Monitor | Remar]

Signal | Reset Setting | Count Enable Enable Count Point Reverse | Noteh 0103
Name Reset Preset Praget Run 0 to 8
Operation Command | Command

Module Reset @
Initial

Settling — 0 — -
Current Count

Reset — @
Count Enable -— @
Qutput Enable — @

Current Count
Preset - -P

Notch Paint
Preset — — - @

Forward /
Reverse Run — 1
Qutput

Forced Notch

Qutput 0 to 8 — I (::) (::)
Monitor @ @
0to3 —

Combi-
nation

Note : Symbols in table above mean the followings

1 :ON, 0 : OFF, § - OFF—0N, — : no status change, Blank space : disregarded,

-P : Not under notch point preset scanning,

4 : Under notch point preset scanning (see Par. 5.4.2)

®. @, @ : indicate coils which are made effective after conditions of other coils
are mef,

<How to read the table> The vertical column indicates the module operation, and the
horizontal column indicates the corresponding output coil ON/OFF condition,

For example, when executing the B2802 initial setting, the output coil conditions
are tracked horizontally:
@ The coils for “module resei” and “current count preset” are free from status change,
(@ Notch point presetting is off,
@ The “count enable” coil is of f,
Finally, “initial setting” coil is turned from OFF to ON,



5.3 INPUT RELAY (CONTROL SIGNAL) FOR B2802 TO CPU MODULE

(1) Input Relay List

The input relays activate as control signals from B2802 to the CPU module using 16 points
(or 8 points). Table 5.5 shows the input relay list.

Table 5.5 Input Relay List

GL20 GL60S Signal Name
1001 + 8n 10001 + 8n READY
1002 + 8n 10002 + 8n Preset ACK
1003 + 8n 10003 + 8n Preset NAK
1004 + 8n 10004 + 8n Carry
1005 ¢ 8n 10005 + 8n Borrow
1006 + 8n 10006 + 8n Notch output 0
1007 + 8n 10007 + 8n Notch output 1
1008 + 8n 10008 t 8n Notch output 2
1009 + 8n 10008 + Bn Notch output 3
1010 + 8n 10010 + 8n Notch output 4
ol + 8n 10011 + 8n Notch output b
1012 + 8n 10012 + 8n Notch output 6
1013 + & 10013 + &n Notch output 7
1014 + 8n 10014 + 8n Notch output 8
1015 + 8n 10015 + 8n Reserved for future use
1016 ¢+ 8n 10016 + 8n Scan time error

t: Reference No.

n:o, 1, 2....

for input relay allocation



(2) Input Relay Contents
. - The 16-point input relay gives the control signals with the contents shown in Table 5. 6.

Table 5.6 Input Relay Signal Name and Contents

Reference No.

Signal Name Contents
5120 GLEOS ¢ enten

1001 + 8n | 10001 + 8n | READY Shows result of module self-diagnosis. ON for normal, result, OFF for
abaormal (e, g.. errors in ROM, RAM, WDT and check). It stays OFF for
approximately 0.5 sec for power ON, or module reset.

1002 + 8n | 10002 + &n | Preset ACK Shows that B28G2 preset operation has been completed normally. While
preset command is ON, i{ stays on Cinitial setling, current count
setting, nolch peint setting.)

. 1003 + 8| 10003 + &n | Preset NAK Indicates tha the preset operation in the B2802 is not working
correctly. Stays ON while preset command is 0N,

1004 + 8n | 10004 + 8n Carry Turns ON for 1 scan when the current count changes te 0 after 999, 99g
{GL20) or 99, 999,999 (GLEOS),

1005 + 8n | 10005 + 8n | Borrow Turns ON for 1 scam when the current count gets smaller than 0 and
changes to 999,999 (GL20) or 9, 959, 999 (6LB0S).

. 1006 + 8n | 1GO06 + 8n | Notch output © Indication of B2802"s currently outputting external notch oufput.

1007 + 8n | 10007 + 8n | Netch ovfput 1

Notch output 0 “wcorresponding to No (notch output 0)

1008 + 8n | 10008 + 8n | Nolch output 2 l: § § :'

Notch output 8 *+corresponding to Ny (notch ovtput 8)

1009 + 8n | 10009 + 8n | Notch output 3

Effective when “output enable” coil is ON.
. 1010 1 8n | 10010 + 8n | Notch output 4

1011 + 8n [ 10011 + 8n | Notch output 5

1012 + 8n { 10012 + 8n | Noteh output §

1013 + Bn | 16013 + 8n | Notch output 7

i014 + 8n | 10014 + 8r | Notch output 8

1016 + 8n | 10016 + 8n | Scan time error Turns ON when scan time of CPU module is too short for the B2802
internal process. OFF is normal.




5.3 INPUT RELAY (CONTROL SIGNAL) FOR B2802 TO CPU MODULE (Cont'd)

(3) Precautions on Input Relays
(a) The input relays for “Preset ACK” and “Preset NAK™.

PRESET COMMAND
(OUTPUT COIL) X ———’: :
e : I
zZ : : J:
f=~ 3SCANS ORMORE
ACK, NaK ’_—J_ : :
(INPUT RELAY) -— ; g
L X : Ly | XY.Z J

Fig. 5.1 Responses of Preset ACK and NAK {GL20)

5.4 OUTPUT REGISTERS (SETTING DATA) FOR CPU MODULE TO B2802

When presetting various selting data to the B2802 from a CPU module two or eight
successive output registers are used. Preset commands which require output registers
are : “initial setting”, “current count preset command”, and “notch point preset
command”,

Since the same output registers are used for preset commands, care must be taken not
to duplicate their timings. One output register will allow 3-digit decimal (GL20), or
4-digit decimal (GLBOS).  Table 5.7 shows allocations of output registers.

Table 5.7 Output Register Allocations (BINARY)

GL20 GLBOS Qutput Register No.
4001 + n 40001 + n 15T 12 Registers
Allocated
4002 + n 40002 + n ZND t
4003 + n 40003 + n 3RD
4004 + n 40004 + n ATH
8 Registers
4005 + n 40005 + n 5TH Allocated
4006 ¢+ n 40006 + n &TH
4007 + n A0007 + n TTH
4008 + n 40008 4 n 8TH

H b0 L2 e
Reference No. for output register allocations

The selection between 2-regfé£gggallocation and 8-register allocations made with the

notch peint setting mode.
34 —




5.4.1 Initial Settings

Initial settings are used for setting counter functions of the B2802. [nitial settings
are achieved by setting an ipitial value to output registers and by output coil command
“initial setting”.

(1) Initial Setting Items

Table 5.8 shows initial setting items of the B2809.

Table 5.8 Initial Setting Items

Setting Items Description
Pulse Input Mode Specifies pulse input mede
Setting 0 : Pulse with sign
1 : Phases A, B
Pulse Count Mode The setting pulse input mode and specifying phases A/B pulse
Setting count mode for phases A/B need to be specified.
(Phases A, B) 0: x1
I x2
2 x4

(PULSE COUNT TIMING)
MODE ADD COUNT SUBTRUCT COUNT

0 (puasEA——F T 1|, 1
piasE B L |ppasp — I

1ofiasEA——F T v g Ay
Paase B~ L |opase 8 — I L

2 fpuasEA——F T U |pmsga_ 1
prase B Y pmapp o f [

Notch OQutput Notch output patterns are set.
Pattern Setting 0 : Pattern A
1 : Pattern B
Hysteresis Width Notch output hysteresis width is specified.
Setting Setting is possible between 0 and 99 pulses,

Notch Point Setting | Required number of notches and number of output registers are
Mode specified. Remember that when setting the number of notch
points, the number of CPU module scans are also relevant.
(see Par. 5,4.2)

0 : I-notch point setting (2 output registers x | scan)
: 4-notch point setting (2 output registers X 2 scans)
: 4-notch point setting (8 output registers X | scan)
: 8-notch point setting (2 output registers X 8 scans)
: 8-noich point setting (8 output registers X 2 scans)

— 35 _
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5.4.1 Initial Settings (Cont'd)

(9) Setting Initial Values to Output Registers

For the initial setting, two successive output registers are used. The setting method
for the output registers is shown in Table 5.9. The values, in the frames are default
values, which are automatically set when the power is turned on or the modules are reset.

Table 5.9 Setting Initial Values to Cutput Register

(o200 [ [ [T 13 Digits), GL6OS T[T 1@ pigits) )

18T
. 0, 0{ 010
PULSE INPUT MODE SETTING
0 - SIGN + PULSE
1 : PHASES A and B
L PHASES A and B PULSE INPUT MODE SETTING
0 : 1 MULTIPLIER When sign + pulse input is specified,
1 < 2 MULTIPLIERS single multiplier is automatically
9 . 4 MULTIPLIERS selected and this position becomes
idle.
L NOTCH OUTPUT MODE SETTING
0 : PATTERN A
1 : PATTERN B
2ND
HYSTERESIS WIDTH SETTING
0 TO 99 PULSES
NOTCH POINT SETTING MODE
0 - 1-NOTCH POINT SETTING (2 OUTPUT REGISTERS X 1 SCAN)
| - 4-NOTCH POINT SETTING (2 OUTPUT REGISTERS > 2 SCANS)
9 . 4-NOTCH POINT SETTING (8 OUTPUT REGISTERS X 1 SCAND
9 . 8-NOTCH POINT SETTING (2 OUTPUT REGISTERS < 8 SCANS)
4 - 8-NOTCH POINT SETTING (8 OUTPUT REGISTERS X 2 SCANS)

¢ Precautions in initial setting processing >

(a) When the initial setting Is executed,
« The counter current count is cleared.
« The notch point preset value is cleared, and the notch outputs are all
turned off.
« The current count and preset value are cleared.
« The preset error is cleared.

(b) The initial setting checks all the set items for normal and abnormal values.
When abnormal values are detected, they remain unchanged, and all other ifems
are replaced by new setting values. Then. “PRESET NAK™ turns on.

(c¢) The unused digit positions are invalid. Although values are displayed on the
monitor. they are disregarded.

L
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5.4.2 Data Setting
. (1) Setting Method to Output Registers

Table 5.10 shows the data setting method for executing various preset commands to the
putput registers. :

Table 510 Various Data Settings

Output Register
Set [tem
GL20 GLB0S
Current Count IST  2ND 1ST 2ND
breset TIIT (TIITITT]
P———— r
0 to 999, 999 0 to 99, 999, 995
. Notch Point E’ IST  IND IST IND
Preset 2 (ITT1T] LITITTTIT]
= -
“_ 0 to 995,999 0 to 99, 999, 999
IST  2ND 1ST zﬁn-
o [T T3 T |
2 ARD  4TH 3RD 1TH
S| 1 | n ]
. = 5TH  6TH 5TH 6TH
w| [T 3 C [ |
= 7TH  8&TH 7TH 8TH
00
LT ] I 1
R ——) —
0 to 999, 999 0 to 99, 999, 999
1ST, 3RD : 2ND,4TH
5TH,7TH ; 6TH,8TH

Higher-place Lower-place
Digit Digit
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5.4.2 Data Setting (Cont'd)

(2) Notch Point Preset Sequence by Notch Point Setting Mode

For the notch point setting, preset sequences are specified for the setting modes, The
output register contents must be controlled in accordance with Tabie 5. 11, Refer to the

preset ladder circuit examples in Par. 5.6.

Table 5.11 Notch Point Preset Sequence (Example of GL20)

Notch Point Setting Mode Notch Point Preset Sequence
1 SCAN
1-Notch Point Setting : [
2-Qutput Register x : B
0 1 Scan PRESET COMMAND |
1ST IND e e en e eea s m e eeeeanea e seas
[TTTTT] N
L N, NOTCH POINT SET VALUE
4-Notch Point Setting : 4 SCANS
2-Output Register x :
1 4 Scans PRESET COMMAND ——— 11 SCAN
IST  ZND e i
EEEEEE AN L I
N
4-Notch Point Setting : .1 SCA :
8-Output Register x H H
1 Scan PRESET COMMAND |
IST ZND -----------------------------------------------------------------
CLTTTT] N
2 IRD 4TH e -
(TTTTr0 N
STH  6TH e ] TR PIt
CITTITT] ~
7TH  &TH et r et et e A et e e e Same et e et e e et et e n et e
[(TTTTT] N
8-Notch Point Setting : 8 SCANS
2-Output Register x
3 8 Scans PRESET COMMAND — 1 SCAN
IST IND e — s
EEEEEN Ny |y N NGNS NG NG| N
8-Notch Point Setting : ZSCANS
2-Output Register x f
2 Scans PRESET COMMAND S SCAN
15T ZND e e L AL L
CITTrITl M
4 3RD  4TH e
TTITIT] N, N,
STH  GTH  crremeesess s s s
CTTTTT] il
7‘1‘11 8TH R R TR e L L T R




5.5 INPUT REGISTER (MONITOR DATA) FOR B2802 TO CPU MODULE

To monitor various data of B2802, two contiguous input registers are used. The contents
of the monitored data vary with monitor code {output coil: monitor 0 to 3 ON/OFF
combination) setting. '

Table 512 Input Register Allocation {Binary)

GL20 GL60S Input Register No,
3001 + n 30001 + n 18T
3002 + n 30002 + n 2ND
! n=0, 1, 2

— Reference No. for Input Register Allocaiion
Table 5.13 Monitor Contents of input Registers

Input Registers

Monitor Contents

GL20 GL60S
Current Count/ 18T 2ND IST 2ND
Current Count Preset . s e o
Value/ R
Notch Point Set Value 0~999, 999 0~99, 999, 999

Initial Setting Value Same form as output register of the initial setting
value (see Table 5, 9).

Table 5.14 Monitor Code and Monitor Contents

Monitor 0| Monitor I |Monitor 2 | Monitor 3 Contents
0 0 0 0 Current count
1 0 0 0 Ni notch point set value
0 1 0 0 N: notch point set value
1 1 0 0 Nz notch point set value
0 0 1 0 N: notch point set value
1 0 1 0 Ns notch pdint set value
0 1 i 0 Ne notch point set value
1 1 1 0 N7 notch point set value
0 0 0 . ] Na notch point set value
I 0 0 ! Initial set value
0 1 0 1 Current count presel value
1:0N,  0:0FF

Combinations other than the above bring th%é:ounter to the current count.



5.6 LADDER CIRCUIT EXAMPLES
5.6.1 6-Digit GL20 Circuit Examples

(1) Various Settings
Qutput register: 4001, 4002

} Allocation
Output coil: 0001 to 0024

MODULE RESET
COMMAND CONDITION
pesievess MODULE RESET
—i} e —
.............. 0001
NOTCH OUTPUT MODE NOTCH POINT SETTING MODE
PULSE COUNTING
MODE
INITIAL SETTING g npur | HYSTERESIS WIDTH
COMMAND CONDITION MODE h
AT X 4 1H INITIAL SETTING
— 0000 I I —
------------- 0002
0000 0000
SUB SUB
4001 4002
CURRENT COUNT
T COMMAND CURRENT COUNT SETTING
CONDITION - CURRENT COUNT
thesetlaa PRESET COMMAND
— 0000 0000 e R —
.............. : 0006
0000 Q000
SUB SUB
4001 4002
COUNT ENABLE
COMMAND CONDITION
ki ) COUNT ENABLE
I__.” e emneno e e T AT —(
................ A 0004
EXTERNAL COUNT ENABLE “ENB” & “AND" CONDITIONS
FORWARD RUN OUTPUT
COMMAND CONDITION
PSS PO PT FORWARD RUN OUTPUT
”_ .............................................................................. .
el 0008
REVERSE RUN OUTPUT
COMMAND CONDITION
IRl - REVERSE RUN OUTPUT
: . :
" OSSR,

0009
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(2) 1-Notch Point Setting, 2 Output Registers X 1 Scan Example

Qutput coil: 0001 to 0024
}-Allocation
Output registers: 4001, 4002
N1 notch point setting value is 100,

NOTCH POINT PRESET
COMMAND CONDITION NOTCH POINT
FRREEE LR PRESET COMMAND
~——f———— 0000 0100 [ oo ems oo e —
---------------- 0007
0000 0000
SUB SUB
4001 4002

(3) 4-Notch Point Setting, 8 Qutput Registers X ] Scan Example

Output coil: 0001 to 0024
}-Allocation
Output Register: 4001, 4009 <+ --4008

Ni notch point is set to 400,
N: notch point is set to 800,
N: notch point is set to 1200
N+ notch point is set to 1600

NOTCH POINT PRESET
COMMAND CONDITION
e —
--------------- 0151
NOTCH POINT
PRESET COMMAND
T L —
0151 0007
0000 0400 N, NOTCH POINT PRESET
0000 0000
SUB SUB
4001 4002
0000 0800
Nz NOTCH POINT PRESET
0000 0000
SUB SUB
4003 4004
—it 0001 0200
0151 N, NOTCH POINT PRESET
0000 0000
SUB SUB
4005 4006
0001 0600
N, NOTCH POINT PRESET
0000 0000
SUB SUB
4007 4008
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5.6.1 6-Digit GL20 Circuit Examples (Cont'd}

(4) 4-Notch Point Setting, 2 Qutput Registers x 4 Scans Example

Qutput coil: 0001 to 0024
} Allocation
Output register: 4001, 4002, 4051
N, notch point is set to 1000
N, notch point is set to 2000
N, notch point is set to 3000
N, notch point is set to 4000
NOTCH BOINT PRESET
COMMAND _C(_)IND[’I‘ION
—{'r_ — e e e ima e an __(
SO : 0151
NOTCH POINT
PRESET COMMAND
0151 2104 0007
0G07
oy 4051 STEPPING SWITCH CLEAR
0007
4051
SUB
4051
=l 4051 STEPPING SWITCH STEP
0007
0001
ADD
4051
] 0001 0000
2101 N, NOTCH POINT PRESET
0000 0000
SUB SUB
4001 4002
if 0002 0000
2102 N, NOTCH POINT PRESET
0000 0000
SUB SUB
4003 4004
i 0003 0000 .
2103 N, NOTCH POINT PRESET
0000 0000
SUB SUB
4005 4006
it 0004 0000
2104 N, NOTCH POINT PRESET
G000 0000
SUB SUB
4007 4008
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(3) 8-Notch Point Setting, 2 Qutput Registers X 8 Scans Example

Qutput coil: 0001 to 0024

} Allocation
Ouiput register: 4001, 4002
N1 notch point is set to 150
N: notch point is set to 300
Ns notch point is set to 450
N« notch point is set to 600 I
Ns notch point is set to 750
Ns notch point is set to 900
Nz notch point is set to 1050 J
Ns notch point is set to 1200
NOTCH POINT FRESET
COMMAND CONDITION
: ‘_“L —
-------------- 0151
NOTCH POINT
PRESET COMMAND
'] {._ o —
OIEI 2108 0007
0007
e £051 STEPPING SWITCH CLEAR
0007
4051
SUB
4051
—i 4051 STEPPING SWITCH STEP
0007
0001
ADD
4051
I 0000 0150
2101 N, NOTCH POINT PRESET
0000 0000
SUB SUB
4001 4002
—l— 0000 0300
2102 N; NOTCH POINT PRESET
0000 0000
SUB SUB
4001 4002
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5.6.1 6-Digit GL20 Circuit Examples {Cont'd)

(5) 8-Notch Point Setting, 2 Output Registers X 8 Scans Example (Cont'd)

i 0000 0450
2103
gg%o g%go N, NOTCH POINT PRESET
4001 4002
{— 0000 0600
2104
0000 0000 N, NOTCH POINT PRESET
SUB SUB
4001 4002
—i 0000 0750
2105
gggo gggo N, NOTCH POINT PRESET
4001 4002
i 0000 0900
2106
0000 0000 N, NOTCH POINT PRESET
SUB SUB
4001 4002
{— 0001 0050
2107
G000 0000 N. NOTCH POINT PRESET
SUB SUB
4001 4002
1 0001 0200
2108
0000 0000 N, NOTCH POINT PRESET
SUB SUB
4001 4002
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(6) 8-Notch Point Setting, 8 Qutput Registers x 2 Scans Example
Output coil: 0001 to 0024

}Allocation
Ouiput register: 4001 to 4008
N1 notch point is set to 100
N2 notch point is set tg 200
Ns notch point is set tg 300
N« notch point is set to 400 !
Ns notch point is set to 500
Ne notch point is set to 0O
Nz notch point is set to 700
Ns notch point is set to 800
NOTCH POINT PRESET
COMMAND CONDITION
. 0151
NOTCH PQINT
PRESET COMMAND
444 } A e
0151 2102 0007
{—
007
4 4051 | STEPFING SWITCH CLEAR
0007
4051
SUB
4051
if 4051 STEPPING SWITCH STEP
oooT
0001
ADRD
4051
N, N, N, Ny
—{— 0000 0000 0000 0000
2101 ___J [
0000 0000 0000 0000
SUB SUB SUB SUB
4001 4003 4005 4007
0100 0200 0300 0400
0000 0000 | o000 0000
SUB SUB SUB SUB
4002 4004 4006 4008
Ns Ns N» Na
i} 0000 0000 0000 0000
2102
0000 0000 0000 0000
SUB SUB SUB SUB
4001 4003 4005 4007
0500 0600 0700 0800
0G00 G000 0000 0000
SUB SUB SUB SUB
4002 4004 4006 4008
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5.6.1 6-Digit GL20 Circuit Examples (Cont'd)

(7) Carry and Borrow Circuit Example

When the number of counting digits are more than 6, digits can be carried or borrowed
from the module.

Input relay: 1001 to 1016
}-Allocation
Input register: 3001, 3002

Higher-place digit register: 4081 }

Working register: 4100

L]

4081 3001 3002 ——— DECIMAL 9 DIGITS
HIGHER-PLACE MIDDLE-PLACE LOWER-PLACE 0 TO 999, 999, 999
3 DIGITS 3 DIGITS 3-DIGITS
al; QOBL e —_—
1004 0301
(CARRY) 0001 '
23& CARRY TO NEXT PLACE
-k 4081
1005
{BORROW) Oggl
S . = - e e e e e e i e mmm e e __(
4100 0302

\

BORROW TO NEXT PLACE

it A 4081
1005 0302
0001

SUB
4081

i i 0999 |. (SET 9%9 FOR BORROW)
1005 0302
0000
ADD
4081
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5.6.2 8-Digit GL60S Ladder Circuit Examples

(1) Various Settings
Output coil: 00001 to 00024

MODULE RESET

00001

NOTCH POINT SETTING MODE

INITIAL SETTING

00002

CURRENT COUNT
PRESET COMMAND

' o 00006

} Allocation
Output register: 40001, 40002
MOUDULE RESET
COMMAND CONDITION
-—;——4F—‘—%‘—-—" .....................................
NOTCH OUTPUT MODE
ULSE COUNTING MODE| HYSTERESIS WIDTH

INITIAL SETTING II)PULSE INPUT MODE
COMMAND CONDITION t
— 00000 00000

00000 00000

SUB SUB

40001 40002
CURRENT COUNT !
PRESET COMMAND CURRENT COUNT SETTING
CONDITION
— i 00000 00000

00000 00000

SUB SUB

40001 40002

COUNT ENABLE
COMMAND CONDITION

FORWARD RUN OUTPUT
COMMAND CONDITION

REVERSE RUN QUTPUT
COMMAND CONDITION

EXTERNAL COUNT ENABLE “ENB” & “AND” CONDITION

COUNT ENABLE

00004

00008

REVERSE RUN OUTPUT

00009

{2} 1-Notch Point Setting, 2 Output Registers X | Scan Example

Output coil: 00001 to 00024

} Allocation
Qutput register: 40001, 40002

N1 notch point is set to 10000,

NOTCH POINT PRESET

COMMAND CONDITION

— 00001 00000
00000 00000
SUB SUB
40001 40002

NOTCH POINT

00007
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5.6.2 8-Digit GL60S Ladder Circuit Examples (Cont'd)

(3} 4-Notch Point Setting, 2 Output Registers X 4 Scans Examples

Qutput coil: 00001 to 00024

] }Allocation
Output register: 40001, 40002

40200: Pointer }
40300: Working register

N, notch point is set to 11000
N, notch point is set to 12000
N, notch point is set to 13000
N, nolch point is set to 14000

NOTCH POINT PRESET
COMM AND CONDITION
R 00151
NOTCH POINT PRESET
COMMAND
— )t = SR WU
00151 00164 00007
L —_—
00007
=4 40200 POINTER CLEAR
00007
40200
SUB
40200
- - 40200 POINTER STEP
00007
00001
ADD
40200
- 40300 40200 40300
00007
40300 40300 00161
Y0R MBIT BLEM
00001 00001 00001
00001 01000 N, NOTCH POINT PRESET
00161
00000 00000
SUB SUB
40001 40002
- = 00001 02000 N, NOTCH POINT PRESET
00162
00000 00000
SUB SUB
40001 40002
{ —- 00001 03000 N, NOTCH POINT PRESET
00163
00000 00000
SUB SUB
40001 40002
— - 00001 04000 N, NOTCH POINT PRESET
00164
00000 £o000
SUB SUB
40001 40002
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{4) 8-Notch Point Setting, 8-Registers x © Scans Example

Output coil: 00001 to 00024

Output register: 40001 te 40008

40200:

Pointer

}Allocation

00151

NOTCH POINT PRESET
COMMAND

00007

40300: Working register }
. 40101 40102
40101: set N, notch point to 500 (0 T &0 ]
10103 40104
.40103: set N: notch point to 2500 —-i-401 - -Em-mﬁ
(] 49
40105: set Ny notch point to 4500 L,40%7 I ‘ﬁﬂ%gg
40107: set N, notch point to 6500
40109 40110
40109: set N5 notch point to 8500 0 T w00 ]
. 40111 40112
40111: set Ns notch point to 10500 — %0 I 4g?f:j
4011 14 -
. 40113: set N; notch point to 12500 _--0115 ﬂm-n 0
4 401
40115: set Ns notch point to 14500 L 171 4500 )
NOTCH POINT PRESET
COMMAND CONDITION
R L
i A
00}51 00162
00007
—f o 40200 POINTER CLEAR
00607
40200
SUB
40200
| — 40200 | POINTER STEP
00007
00001
ADD
40200
—{ } 40300 40200 40300
00007
40360 40300 00161
X0R MBIT BLEM
00001 00001 00001
—~ 40101 N, TO N, NOTCH POINT FPRESET
00161
40001
BLKM
00008
— = 40152 N, TO N, NOTCH POINT PRESET
00162
40001
BLEM
00008
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5.6.2 8-Digit GL60S Ladder Circuit Examples (Cont'd)

(5) Carry and Borrow Circuit Example

When 8 counting digits are not sufficient, digits may be increased by carry and borrow

calculations from the module,

Input relay: 10001 to 10016
}A!location
Input register: 30001, 30002

Higher place register: 40051}

Working registier: 40100

HEEN

L]

||

HEEE

DECIMAL 12 DIGITS

40051 30001 30002 0 TO 999, 999. 699, 999
HIGHER-PLACE MIDDLE-PLACE LOWER-PLACE
4 DIGITS 4 DIGITS 1 DIGITS
—_— 40051
10004 00301
{CARRY) 00001 t
ADD CARRY TO
40051 NEXT PLACE
~ b 40051
10005
(BORROW) 00001
SUB ............ ———
40100 OOSTOZ
BORROW TO
NEXT PLACE
— —} 4= 40051
10005 00302
00001
SUB
40051
—_ — — 09999 SET 9999 FOR BORROW
10005 00302
00000
ADD
40061
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6. EXTERNAL INTERFACE

6.1 B2802 FRONT PANEL ARRANGEMENT

RDY FWD STATUS INDICATORS

ENB  RVS
0
PHA. RO
PHE N2
we {3
N5
DEC N3
ERR NS

»Tg
—
2
[7,] ﬁ
< <
I

EXTERNAL CONNECTION -

/ TERMINALS (38P, M3)

—“cCQ
£

CEL)

8(

FE]
R o P T ot o B P S D % <l 51 51
7 o Rt R S et S KB T G RPTRpH  e

* 112/29y

PRESET
COUNTER

®

Fig. 6.1 B2802 Front Panel Arrangement
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6.2 1/0 SIGNAL APPLICATIONS

(1) 1/0 Signals and Description

Table 6.1 1/ 0 Signals and Description

Signal Names Description
TST1 Test input terminals for simple count checking. TSTH
(Add Test Input) is used for count test for ADD direction, and TSTZ
TST? for SUBTRACT direction. Turn output coil “count enable”

(Subtract Test Input) ON {or ADD/SUBTRACT tests. External pulse input count
should be stopped in the test modes (refer to Table 6. 3).
“TJENB” can be at OFF.

]

PHA Pulses fed to phase A and B terminals are counted as
(Phase A : 24, 12, 5V) current counter values. Select 24V, 12V or 5V
PHB terminals depending on the voltage level of signals.

(Phase B : 24, 12, o) Either pulse system for phase A and B, or sign with
pulse system can be selected for the input system

For the pulse with sign sysiem feed the sign to phase
8 and the pulse to phase A For the pulse system for
phases A and B a pulse count mode of %1, X2, and x4
can be selected. The sign with pulse system is good for
an %1 count only. These selections are made by initial
settings. (Refer to Table 6. 4)

ey

ENB Input signal to enable the counter to count. Count can
(Externa! Count Enable be made when “ENB” is ON and at the same time outpul
Input) coil “count enable” is ON.
[
RST While “RST” is ON counter current value is reset.
(External Reset Input) Pulse count is stopped. [t forms an OR condition with

the ouiput coil “current value reset”.

-

o
FWD The ON/OFF status of the external coil “F¥D” and “RVS”

(External Forward Run is output as it is. These signals are effective when
Qutput) output coil “output enable” is ON.
RVS
(External Reverse Run
Qutput)

F_____t‘—Jf___,___——’“‘___,J

N, (external notch output 0) | Output based on the comparison between the notch point
N;(external notch output 1) | set value and the counter current count. Forced notch
N,{(external notch output 2) | output, if any, {s output with priority. These signals
N,(external notch output 3y | are effective when Lhe output coil “output enable” is
N,(external notch output 4) | ON.

Ns(external notch output 5)
Ng(external notch output 6)
N;(external notch output D
Ns(external notch output 8)
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{
\

2) 1/0 Signals and Electrical Characteristics
Table 6.2 |/0 Signals and Electrical Specifications

Counter
Signal Name Terminal - [ntarnal Cirecuit Eiectrical Specification
No.
TST 1 1 iy
(ADD Test Input) Operation Operation
Voltage Current
TST 2)(SUBTRACT Test 2 22k ON 1102 to 26,4V 4 to 19nA
Input
- OFF 3V or less 0. 5mA or less
COM 8 ON  Response Time:120ms or less
OFF Response Time:!20ms or loss
24V (Phase A Pulse 5 22k
[nput) Operation Operation
Ik Voltage Current
12V (Phase A Pulse 8
Input) 24 | ON 20.4 to 26.4V T to 1lmA
22041 —
5V (Phase & Pulse 7 V | OFF 3V or less 0.3m4 or less
Input) o
- I 120N [10.2 to 13 8y 7 to 1lmd
COM 8 —

V | OFF 2V or less G. 3mA or less
24Y  (Phase B Pulse 9 5 | ON 4.5 to 5.5V 7 to 1lmA
Input)

V [ OFF IV or less 0. 3mA or less
12V (Phase B Pulse 10
Input) Phase A becomes pulse and phase B

beomes sign at “sign + pulse” input
S¥  (Phase B Pulse 11 mode.

Input) *Max No. of imput pulses:
50 kpps (x1)
COM 12 100 kpps (x2)
200 kpps (x4>
*(12/24V) (External 15
Count Enakle Inmput) Operation fperation
Voliage Current
5V (External Count 16 22k
Enable Input) 12/ | ON 10.2 1o 26.4V 4 to 12mA
5600 24
COM 17 V | OFF 3V or less 0.5mA 9r less
ON 4.5 to b 5V 6 to 7.5mA
V | OFF IV or lass 0.5mA or less
ON Response Time : Ims or less
OFF Response Time : 2ms or less
$(12/24V) (External 19
Reset Input) Gperation Operation
Voltage Current
5V (E%(ternal Reset 20 27k
Input RDT ON 10.2 to 26. 4V 4 to 12mA
CoM 21 5 OFF 3V or less 0. 5mA or less

(0FF to ON Response Time)

External Covnt Emable : Ims or less

External Reset : 6ms or lass

(ON to OFF Response Time)

External Count Enable : Zms or less

Exterral Reset : 4ms or less
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6.2 1/0 SIGNAL APPLICATIONS (Cont'd)

Table 6.2 1/0 Signals and Electrical Specifications

Counter
Signal Name Termina!l Internal Circuit Flectrical Specification
No.
23 ,
FWD -L
Extenal Forward Run o | EXTERNAL OUTPUT
Output
L Cpen collecter output is effective
N at negative logic L.
Max. load voltage : 28Y
RVS 24 .......... ee i immee e .
(gxtenal Reverse Run) SAME CIRCUIT AS ABOVE ON voltage : L BY max.
utpu'i PR PR PR .
load current : 0.64 / 4 circuits.
Nn 25 s e eaa e e .
(External Noich OQutput O SAME CIRCUIT AS ABOVE . 0.25A / tcircuit
Peak surge current : 1A (10ms)
N] 26 [ERRES e mea e ew
(External Notch Output 1) L SAME CIRCUIT AS ABOVE OFF current : 0.2 mA max.
N2 27 ¢ mme e e Response time from pulse input
{External Notch Output 2} | SAME CIRCUIT AS ABOVE
S e e e to notch output : 5 ms max.
(External Notch Qutput 3} ————— SAME CIRCUIT AS ABOVE -
(Exiernal Notch Output 4) —— SAME CIRCUIT AS ABOVE
N:_‘ 30 eeee amwees e PR
(External Notch Dutput 5} ———— SAME CIRCUIT AS ABOVE
NH 31 [REEEE e P .
(External Notch Output 6) - SAME CIRCUIT AS ABOVE
N7 32 [EERRETT e e s
(External Notch Output 7) ———— SAME CIRCUIT AS ABOVE
Nﬁ 33 [RRRTEE P
(External Noteh Output 8> ——— SAME CIRCUIT AS ABOVE
x(12/24) 34 P Power supply voltage range
Power Supply Input for 1 10, 2~26. 4V
Qutput Power supply:With all points ON,
40mA/24VDC,
20ma/12VDC
v 36 T
(For Output} l
N




(3) Test Input Count Timing

Table 8.3 TEST1 and TEST2 Count Timing

ADD SUBTRACT
@ If ON time is less ON TEST [ OFF
than one sec it TEST 1 OFF
becomes one-pulse _,J—|—_
ADD/SUBTRACT. L < ON
' i TEST 2 OFF [
P, +1 A
TEST ? OFF — tel,
Po—1
@ 1f ON time is more ON
than one sec it TEST 1 OFF

becomes ten-pulse
ADD/SUBTRACT.

TEST 1 OFF
kil g

s b L

oo

Po+1tl Po+20  Po 20

TEST 2 OFF TEST 2
i i t
P,-10 P20 P, ~20
@ [f TEST1 and TEST2
are simultaneously - [ |
ON, count is TEST ? f
stopped. : ;
TESTz————r——I
} }
L, Po+0
Note:

1. Quiput coil “count enable

»

2. “Py” shows initial values.
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6.2 1/0O SIGNAL APPLICATIONS (Cont'd)

(4) Pulse Count Timing
Table 6.4 External Input Pulse Count Timing
Pulse Input Mode Pulse Ceunt Made ADD SUBTRACT
“ PHASE A L prasE A — L
Phases A and B
PHASE B —]_—I—— PHASE B" l—
s PHASE A § t PLASE A f i
I)HASE B —I—\—‘— PHASE B_—]—_l‘_
w4 PHASE A I l PHASE Al
PHASE B __,,.f—‘— PHASE Bﬂ
. PHASE A | l PHASE A —r—\—
Sign + Pulse -
w1 ({PULSE) {PULSE)
HIGH
] LOW
PHASE B PHASE B
(SIGN) (SIGN b
Pulse Waveform
; T
: f FREQUENCY : T220us
PHasE a7 b—1

PHASES A/B
METHOD’

T ta ta L.

PHASE B —J—_L—J—

. :
—

SIGN + PULSE PULSFW

otk g

AT

SIGN J

l.a [

I

The pulse counting time is influenced by the pulse rise and fall time. The countable

waveform is as follows:

T N—

E P
e g el

t < 2us
t < 20us

30kpps
5kpps
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6.3 PRECAUTIONS FOR I/0 TERMINAL CONNECTION AND WIRING

6.3.1 1/0 Terminal Connection

(1) TST! and TSTZ Terminal Connection (Example)

B2802
: . . . .
TSTL ! 1 22k
=R - & {1 % % *
1
TST2 J. 2 22k
1
coM l‘ 3
5 T
12V 0V
POWER |
SUPPLY - - - - -

Fig. 6.2 TST1 and TST2 Connection Example

(2) Phases A/B Pulse Input Terminal Connection (Example)

(D When the pulse generator is open corrector output (12V)

PULSE GENERATOR B2802
HIELDED i
s | 2ev 2.2k0
PHASE A / -
1.0k

B
=
al

y’ 7 v
S L) ] L 1
5 GROUNDED _'_Z T
SHIELDED .
J 22k 0

24V )
PHASE B —
. ,“;"‘ “““““““ inirs 12v 1.0k
Fi ' I}
i For -

]
e ———— y
4 . GROUNDED =

% ¥ power
TWISTED ' SUPPLY !
% k%

0y

Fig. 6.3 When Pulse Generator is Open Cormector Qutput (12V)
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6.3.1 1/0 Terminal Connection (Cont'd)

@ When the pulse genmerator is source voltage output (5V)

PULSE GENERATOR

B2aoz
L 234V 22kn
3
SHIELDED
\ 12V 1.0k0
PHASE A [ 2000
"’"-: _______ - 'r'\‘ 5V o

]

i

[}

;| com I
]

Fig. 6.4 When Pulse Generator is Source Voltage Output (5V)

T
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2,2k0
24V
SHIELDED ~ # -
' | l2v Lok
PHASE B =
ST T T 5V o
)T_ ‘Y I‘ i I| T
h o [ L v—
¢! TWISTED 1 ) =
1 1
l \ ; ' ; J'OOM T
Mo\
GROUKNDED = |
+5V J‘ AT m T T T\ — —‘
% T T +5V
ov ' TWISTED | POWER |
] -
v T o SUPPLY
e mmm e i GROUNDED




(3) ENB (External Count Enable) Terminal Connection (Open Corrector 5V) (Bxample)

EXTERNAL DEVICE B2802
- : SHIELDED - —
‘ / % 2oty 22Ka
5V L T T 5V 56002
i l1 ; '. ™= >
(] 1
! Vo TWISTED + ¢ ¢ T =
i
OUTL N Vol J‘OOM -[
+—d
T i T T '
GROUNDED 1 |
SHIELDED l L
AT '/’ AN T .
- BRAR
oV J . TWISTED | !

' L JF POWER
v Y O supeLY 1
““““““ |, GROUNDED

Vv T 1 .

Fig. 6.5 ENB (External Count Enable Input) Terminal Connection Example

{4) RST (External Reset Input) Terminal Connection (Open Corrector 24V) Example

SHIELDED
EXTERNAL DEVICE [ B2802
uv | FTTTTe S 22k
i '1| [ I 12/ 24V
f 1
: ! TWISTED: t
- -
L1 i -

RO R
| . GROUNDED = ey 5600

. o= &
con [ ]

i

‘é + 24V POWE

ov TWISTED |

! to T

Fig. 6.6 RST {External Reset Input) Terminal Connection Example
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6.3.1 I/ 0 Terminal Connection {(Cont'd)

(5) External Notch Outpul Connection (Inductive Load) (Example)

|
|
&5

11}

W

ki

RVS
b

|
"
_TL}

|

H
_7_\_1
i

HITIINY

1y

| 4

1113

T¢
oV 24V
POWER SUPPLY

Fig. 8.7 External Notch Output Connection Example (Inductive Load}
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6.3.2 Wiring Precautions

(1) Make sure to use shielded twisted pair wires for signal lines.

(2) 30m (100 feet) at 50kpps is a reference wire length. The shorter the better.
{3} Ground the shielding at a single point.

(4) To avoid interference by noise, take the following measures:
* Insert surge killers in coils for relavs, contacts and solenoids.
* Provide separation of at least 30cm (one foot) between power lines (AC line, 1/0
lines) and DC signal lines. Never bundle them together or run them in the same duct,

(5) External Power Suppiv:
* For external power supply, use general DC stabilized power supply.
*Provide line filter at the AC input side of the DC stabilized power supply, so that

primary and secondary sides of line filter and DC output side are not run in the
same duct,

~ 3|

100 VAC I/ O MODULE POWER SUPPLY

LINE DC STABILIZED gggg:iif opuLE
POWER SUPPLY
FILTER ) POWER SUPPLY

|

Fig. 6.8 Counter Module External Power Supply
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6.4 INDICATORS

Table 6.5 shows the ON conditions for LED indicators.

Table 6.5 LED Indicators

Name Description

RDY Indicates result of module self-diagnosis(linked with input relay “READY”)

ENB Lights under the count enable state (when external input “ENB” is ON and
and output coil “count enable” is ON.)

PHA Lights when a signal is fed to phase A

PHB Lights when a signal is fed to phase B.

INC Lights during ADD count.

DEC Lights during SUBTRACT count.

ERR Lights when preset error or scan Lime error occurs.

FWD Lights while external forward run output is ON

RVS Lights while external reverse run output is ON.

No Lights while external notch output 0 is ON.

N Lights while external notch output 1 is ON.

N Lights while external notch output 2 is ON.

N3 Lights while external notch output 3 is ON.

Ny Lights while external notch output 4 is ON.

Ns Lights while external notch output 5 is ON.

Ne Lights while external notch output 6 is ON.

N; Lights while external notch output 7 is ON.

Ns Lights while external notch output 8 is ON.

Note:

1. ENB is OFF at the {est mode and conter resetting (“EXTERNAL RESET" ON or “CURRENT

COUNT RESET" OND
9 PRESET ERROR remains ON umtil the normal value is set.
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7. TEST RUN

7.1 PRECAUTIONS BEFORE TEST RUN

Before turning the power on check wiring and connections.
(1) Are the switch setting correct for the CPU module ?

(2) Is the voltage level of the B2802 input terminals correctly set ?
Wrong wiring may damage the units.

(3) Is wiring for each terminal correct ?

7.2 POWER ON

{1} After switch settings of the B2802 and wiring are checked correct, turn the power
switch on,

RDY|lights when self-diagnosis of the module is completed without any trouble,

(2) Qperate the pulse generator.

[PHAJand[PHB]blink for “phase A/B pulse™ inputs. PHAJblinks for “sign + pulse” input.

{3} Verify whether directions of ADD/SUBTRACT by the pulse generator and that of B280?2

coincide by and.

» Set the counter to “count enable.” [ENB|should light.

* Operate the pulse generator. [INC|should light for ADD direction and [DEC|should
light for SUBTRACT direction.
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8. TROUBLESHOOTING

8.1 SELF DIAGNOSIS OF B2802

(1) Self diagnosis of the B2802 include the following:

(D During power up
« ROM total sum check
* RAM check

@ During operation
* ROM total sum check
* WDT check
e Various setting errors
«Monitoring of CPU module scan time
« RUN/STOP status check of CPU module

(2) Corrective Action for Errors

Table 8.1 shows error symptoms and required corrective action.

Table 8.1 Error Displays and Corrective Action

Input Reiay LED Indicator External
ERROR Corrective Action
READY | Scan Time Error } RDY ERR Output
ROM/RAM OFF OFF OFF QFF OFF Reseil the module or turn the internal
Check Errar, power supply OFF and then ON again.
WDT Error If the same errors are found, replace
the B2802.
Setting Errer 0N OFF ON ON Normal Perform correct settings.
Service Scan ON ON OGN ON Normal This error occurs when very few if
Time of CPU any, ladder circuits are stored in the
Module is too CPU module. Add more ladder circuits
Short or dummy aklocations.

When a CPU module is stopped by the programming panel, the external outputs (FWD, RVS,
notch outputs 0 to 8) become OFF, but the count continues, Therefore, when the CPU module
is started again and counter current count may change, resulting in change of the external
output.
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8.2 SYSTEM TROUBLESHOOTING

When a fault occurs, first, check if it is due to faulty manipulation or to system

defects.
(1) B2802 does not count

Troubleshooting

B2802

LED ON?

NO

[PHA]and[PHB

NO

ml\lo

blinking ?

[ENB]oN?

Pulse input mode
correct?

1/0 allocation tadder
circuits of CPU module

Check power supply or
replace module.

Check external wiring.

Voltage level

correct ?

YES

Hardware Fault

Replace B2802

“External count
enable input” ON?

Make a wiring for

“external count enable
input”

Qutput coil “count
enable” ON?

Check 1/0 allocation or
ladder circuits.

YES

]

Hardware Fault

Replace B2802

Check pulse input mode
in initial setting

Check 1/0 allocation or
allocation ladder circuits.

Module mounted
securely ?

Hardware Fault

Replace B2802

Check module instaliation
and foreign matter entry.
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8.2 SYSTEM TROUBLESHOOTING (Cont'd)

{2)

B2802 Counts but Wrong

Troubleshooting

Cheek §-digit mode (GL20)
/ B-digit mode (GL60S).

Check pulse input made
of initial setting.

Switch setting NO
OK?
YES
Pulse input NO
mode correct ?
YES
Pulse count NO
mode correct?
YES
Input pulse NO

Check pulse count mode
of initial setting.

waveform OK?

“Count enable”

Check external wirings.

control OK?

“Current count reset”
control OK?

Check for error in ladder
circuits.

Recheck wiring.

Hardware fault if retry
does not solve the problem.

Replace B2802.

Check “external count
enable input” { for stability).
Check output coil “count
enable”

Check “external reset input”.
output coil “current count reset”
If either one is ON,

count is stopped.




9. DIMENSIONS in mm (inches)
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5 7% (3.11) 25
(0.20) {0.99)
104 {4.10)
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[ B2302
RDY FWD
§ ENB RIE'OS
< o N
3 N3
NG N3
DE N5
C N§
' ERR N7
N8
1871
5T2 0
COM E_
24v E’
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BV
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24V
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z 2
g E x E-
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: A
[ *
= g[sv E’
g 7| Com[ E‘
R 5
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No
NI E‘
(7
Q| N3
Y Na
NG
NG
N7
e
*
| ov
* 12/24v
PRESET
] J COUNTER '@'
37.3
{147}
A
]
—

STATUS INDICATORS

EXTERNAL CONNECTION
TERMINALS (38P, M3)

Approx. Weight : 0.6kg (1.31b)



APPENDIX INTERNAL INTERFACE SIGNAL LIST

Table A1 Output Coil List

GL20 GL60S Signal Name
0001 + 8n 00001 + 8n Module reset
0002 + 8n 00002 + 8n Initial setting
0003 + 8n 00003 + 8n Current count reset
0004 + 8n 00004 + 8n Count enable
0005 + 8n 00005 + 8n Qutput enable
0006 + 8n 00006 + 8n Current count preset command
0007 + 8n 00007 + 8n Notch point preset command
0008 + Bn 00008 + 8n Forward run output
0009 + 8n 00009 + 8n Reverse run output
0010 + 8n 00010 + 8n Forced notch output 0
0011 + 8n 00011 + 8n Forced notch ouipuf |
0012 + 8n 00012 + 8n Forced notch output 2
0013 + 8n 00013 + &n Forced notch output 3
0014 + 8n 00014 + 8n Forced notch output 4
0015 + 8n 00015 + 8n Forced notch output 5
0016 + 8n 00016 + 8n Forced notch output 6
0017 + 8n 00017 + 8n Forced notch output 7
0018 + 8Bn 00018 t Bn Forced notch output 8
0019 + 8n 00019 ¢+ 8n Monitor 0
0020 + 8n 00020 + 8n Monitor 1
0021 + &n 00021 + 8n Monitor 2
0022 + 8n 00022 + 8n Monitor 3
0023 + 8Bn 00023 + 8n Reserved for future use
0024 + Bn 00024 + 8n Reserved for future use —

I

"— Reference Nos.

n=0, 1, 2----

for Qutput Coil Allocation
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For the 16-point
allocation, these signals
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Table A2 Input Relay List

2 Registers

Allocated

GL20 GL60S Signal Name
000t + 8n 10601 + 8n READY
0002 + 8n 10002 + 8n Preset ACK
0003 + 8n 10003 + 8n Preset NAK
0004 + 8n 10004 + 8n Carry
0005 + 8n 10005 + 8n Borrow
0006 + 8n 10006 + 8n Notch output 0
Q0007 + 8n 10007 + &n Notch output 1
Q008 + 8n 10008 + &n Notch output 2
0009 + 8n 10009 + 8n Notch output 3
0010 + 8n 10010 + 8n Notch output 4
0011 + 8n 10011 + 8n Notch output 5
0012 + 8n 10012 + 8n Notch output 6
0013 + 8n 10013 + 8n Notch output 7
0014 + 8n 10014 + 8n Notch output 8
0015 + 8n 10015 + 8n Reserved for future use
0016 + 8n 10016 4 8n Scan time error
i_’ !'1:0, 1, 2 .
— Reference Nos. for Input Relav Allocation
Tabie A3 Output Register Allocations
GL20 GLBOS (Juiput Register No.
4001 + n 40001 + n 1ST
4002 + n 40002 + n 2ND
4003 + n 40003 + n 3RD
4004 + n 40004 + n 4TH
4005 + n 40005 + n 5TH
4006 1 n 40006 + n 6TH
4007 + n 40007 + n TTH
4008 + n 40008 + n 8TH
*J‘ n:D, l, 2 P

— Reference Nos. for Output Register Allocations
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APPENDIX INTERNAL INTERFACE SIGNAL LIST (Cont’d)

Table A4 Initial Values Setting to Output Registers

cezo [ [ 1} 3oDigits), GLeos. [ [ [ ] (4 Dbigits)

j

18T
0
L-PULSE INPUT MODE SETTING
. SIGN + PULSE
1 . PHASE A / B
_—— PHASE A / B PULSE INPUT MODE SETTING
0 : 1 MULTIPLTER WHEN SIGN + PULSE INPUT 1S DESIGNATED, ONE
1 : 2 MULTIPLIERS | MULTIPLIER 1S SELECTED AUTOMATICALLY, THIS]
9 . 4 MULTIPLIERS “POSITION IS SKIPPED.
NOTCH QUTPUT MODE SETTING
0 : PATTERN A
1 : PATTERN B
2ND
P ol o] of

L HYSTERESIS WIBTH SETTING
0 TO 99 PULSES

NOTCH POINT SETTING MODE

0 : 1-NOTCH POINT SETTING (2 OUTPUT REGISTERS < 1 SCAN)
: 4-NOTCH POINT SETTING (2 OUTPUT REGISTERS x 2 SCANS)
: 4-NOTCH POINT SETTING (8 OUTPUT REGISTERS x 1 SCAN)
. 8-NOTCH POINT SETTING (2 OQUTPUT REGISTERS x 8 SCANS)
: 8-NOTCH POINT SETTING (8 OUTPUT REGISTERS X 2 SCANS)

e LD DND e

< Precautions in Initial Setting Process >

(&) When the initial setting is made:
« Counter current count is cleared.
« Notch point preset values are cleared and all notch outputs are turned
OFF.
« The current count preset value is cleared.
» Preset errors are cleared.

(b) The initial seiting items are checked for normal/abnormal value item by item
When abnorma! values are set, the old seiting remains for those items, and

other items are replaced by the new set values, At this time, PRESET NAK
turns ON,
(¢) Unused digit places are idle, and on the monitor, idle data is indicated.
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Table A5 Input Register Allocations

GL20 GLBOS Input Register No.
3001 + n 30001 + n 18T
3002 + n 30002 + n 2ND

! - ! n:=0, 1, 2

—— Reference Nos. for input Register Aliocations
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