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Instruction manual ASL-53

A. Features

This multifunctional relay control device is designed to
provide automation solution for a broad range of applications.
It can be used as timer, counter, frequency meter, or
tachometer. It allows you to activate the relay at a specific
time, number of count, frequency, or rotation speed.

The timer function covers almost every application that needs
atimed relay action. It can be set as single delay, double
delay, pulsed output, or cumulative timer. It can display the
timing in either count up or count down mode. The range of
timing can be as shortas 0.01 second and as long as 9999
days. The timer can be activated by the power up, front key
pad, or remote switch.

The counter and frequency meter offer advanced signal
discriminator that can remove noise triggered false count. It
can perform multiplication and division so that more
meaningful number will be displayed. e.g, if each mold
injection produces four parts but counter only receive one
pulse, user can set the counter to multiply the pulse by 4 to
display the actual parts count.

For customers that use our temperature controller, the timer
can enhance the performance of their system. One example is
to cycle a circulation fan in the oven with preset time, on and
off. The other example is using the alarm output of the
controller to trigger the timer. When the preset temperature
reached, the alarm will start the timer. When the timer delay is
reached, the timer will shut off the heater.

B. Specification

Timerrange: 0.01s to 9999days.

Timer mode: single time delay, double time delay, cumulative
time.

Timer trigger: power on, front key pad, remote switch or
Sensor.

Timer accuracy: <1s/day.

Frequency counterrange: 0.1-9999hz

Counter: Max speed, 0.1ms. Max no. 100 million.
Counter/tachometer signal input low: -30~0.5V; high: 4~30V.
Tachometer range,60-9999 rpm.

Power supply: 24-48V DC.

Power Consumption: <2W

Relay output: 7A@240V AC and 24V DC, 12A@120V AC
(resistive load)

Relay life: 100,000 times.

Operating temperature: 0-60 °C.

Humidity: 0-95%RH

Panel cutout: 44.5x44.5mm

MULTIFUNCTION TIMER v 1
C. Front Panel

1. RUN LED. Flashing during delay, cumulating or counting.
Stay on in other conditions.

2.0UT LED. On when relay pulls in. Off when relay drops out.
3. PAU Key. Pause key.

4. Shift key. For selecting the digit to be changed. Press
and hold it for 10 second will enter the function setting mode.
5.@ Up key. For changing the value of the digit selected. The
value can only be changed in one direction. When pass 9, it
starts from 0 again.

6. RST key. Reset key.

7. LED digital display. During normal operation as timer,
frequency counter or counter, the top displays the actual
time, frequency, or count; the bottom displays the set value.
For cumulative timer and 8 digits counter, both top and
bottom are used for displaying the time or counter.

D. Terminal Assignment
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E. Counter Wiring Sketch
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Proximity sensor Mechanical switch

Optical coupler
1. Proximity sensor wiring above is for NPN type sensor. Add a 1
kohm resistor between IN and COM for PNP type sensor.
2. When using the DC power source, there is no polarity
difference for the terminal 9 and 10.

3. For the relay output, = is normally closed (NC) and ' is

normally open (NO).
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F. Function Code and Range

|. Timer, Single delay (Function 01-10)

1. These functions offer one delay time. At the end of delay, the relay will

NO Relay Operating Modes

Starts counting when on. Relay pulls-in when reaches the set value.
Starts counting by reset. Relay pulls-in when reaches the set value.
Starts counting when on. Relay drops-out when reaches the set value.
Starts counting by reset. Relay drops-out when reaches the set value.
Starts counting when on. Relay pulls-in for the set duration after
reached the set value. Restart again automatically.

6 | Starts counting by reset. Relay pulls-in for the set duration after
reached the set value. Restart again automatically.

o~ N

Note, For mode 5 and 6, the duration range for the relay pull-inis 0.1-999.9s.

H. Function and relay mode set up
Example, set the function 09 and relay mode 05. Relay set to pullin for 5 sec.

Operation mode

XX X X | Press@fortosec | X X —X Press @ 51
X X X X| Enterfunction Set function code
setting mode
4 Shifttorelay | press @
mode setting L
After 10 sec, flashes stop and N
the set values will be stored
Press Setrelay
© mode to 5
\
Use®@and® set drop out time| e — g Press @ e — ’:L
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Setdrop outtime |7 =7 =0

. Rela i ; ; ; ;
Function Range Code modg Mf“a'ggj'f actlv_ate once. It can be either pull-in or drop-out, depending on the relay
_ _ working mode selected.
Time delayed on or off (cnt up) 0.018-99.99S [ 01 |1~6 2. During operation, top display shows the delay time, the lower display
Time delayed on or off (cnt down) 0.01S-99.99S 02 [1~6 shows the set value.
Time delayed on or off (cnt up) 1M-9999M 03 [1~6 3. Example, set the delay time to 2'30” for Function 07.
Time delayed on or off (cntdown) | 1M-9999M 04 |1~6 Operation Mode I
Time delayed on or off (cnt up) 15-9999S 05 |1~6 XXX X[Press @ &5 Press@ | 303 03 07| Press@ |00 1 1 Y
= ™~ il
Time delayed on or off (cntdown) | 1S-9999S 06 |1~6 XX XX |setelay ~ [AXXX XXX HxXX
Time delayed on or off (cnt up) 15-99M59S 07 [1~6 r
Time delayed on or off (cntdown) | 1S-99M59S 08 |1~6 Press®
Time delayed on or off (cnt up) 1M-99H59M 09 |1~6
Time delayed on or off (cnt down) 1M-99H59M 10 [1~6 l
Time delayed on and off (cntup) | 1M-99H59M 1|12 After 10 sec, flashes stop and the set values will be stored [
Time delayed on and off (cnt down)] 1M-99H59M 12 1,2 T ',",:-"'-‘,:',':_",'
Time delayed on and off (cnt up) 18-99M598 13 [1,2 -
Time delayed on and off (cntdown)] 1S-99M598 14 (1,2 4.|':'he PAU:E key(PAU):V\llhﬁnlihetimelrisru(rjming, press and hold the key
i _ i the counting until the key is released.
Time delayed on and off (cnt up) 15-9999S 15 |1,2 will pause . . .
Time delayed on and off (cnt down) 15-99995 6 1.2 5. RESET key (RST): Press and release the key will start the time delay from
- beginning no matter the timer is running or stopped.
Time delayed on and off (cnt up) 1M-9999M 17 1.2 6. PAU terminal: Connecting the PAU terminal to the COM terminal will
Time delayed on and off (cnt down)| 1M-9999M 18 1,2 function the same as pressing the PAU key.
Cumulative time (instantly reset) | 0-99H59M59.99§| 19 |1~6 7.RST terminal. Connecting the RST to COM terminal will function the same
Cumulative time (8s reset) 0-99H59M59.995] 20 [1~6 asgfessmg the RSTkey. ¢ ,
Cumulative time (instantly reset) | 0-9999H59M595 | 21 |1~6 8. CNT terminal. This terminal has no effect on the timer.
Cumulatli\letlime ('83 reset) 0-9999H59M59S [ 22 |1~6 J. Timer, Double de|ay (Function 11-1 8)
Cumulative time (instantly reset) | 0-9999D23H59M | 23 1~6 1. These functions offer two delay times. At the end of first delay, the relay
Cumulative time (8s reset) 0-9999D23H59M| 24 |1~6 will pullin and start the second delay. At the end of second delay the relay
Frequency counter 1Hz-9999Hz 25 [1,3 will drop out. The first delay will start again automaticlly.
Frequency counter 1.0Hz-999.9Hz 26 [1,3 2. During operation, top display shows the time of the delay that is running.
The lower display shows the set value of the cresponding delay.
- 27 11,3 ; - .
Tachometer 60-9999RPM 3. Example, Function 13. Set the first delay time to 1'08” and second
Frequency/Tachometer 0-9999 28 (1,3 a,b delay t0 2'30" .
Counter 0-9999 29 |1,3,5 Operation Mod
eration Mode
counter e 0 L33 pXXXX Pess® _ [XXXX]_0_[73 o, [EXxx
Counter 0-99999999 31 |1,3,5 2[R XK [ XX XL | L
Counter 0-99999999 32 [1,3,5( @ XXXX R XXXX
A ®
Note,
. ::gégr?e,dThe top display starts from zero and counts up until the set value After 10 sec, flashes stop and the set values will be stored
“cnt down”, The top display starts from set value and counts down until zero Press ©
s reacned : o.uog|l 9 < =] PR G
G. Relay working mode oo e x [ A x X

4.The PAUSE key (PAU): When the timer is running, press and hold the key
will pause the counting until the key is released.

5.RESET key (RST): Press and release the key will start the time delay from
beginning no matter the timer is running or stopped.

6. PAU terminal: Connecting the PAU terminal to the COM terminal will
function the same as pressing the PAU key.

7.RST terminal. Connecting the RST to COM terminal will function the same
as pressing the RST key.

8. CNT terminal. This terminal has no effect on the timer.

9. To view the value of both delays during the operation, press @ key. All
digits will flash. The top display shows the pull-in delay time, and the bottom
display shows the drop-out delay time.

K. Cumulative Timer (Function 19-24)

1. These functions is similar as single delay timer but delay does not reset
when powered up. It has much longer time range. 8 digits (both lines) are used
for displaying the single delay time. This allows up to 9999 days of delay with

1 minute resolution. To prevent accidental reset, function 20, 22, and 24
require the reset key be pressed for 8 sec to reset the timer. One application
example is to let the operator to know when the equipment service schedule

is due.

2. Example, Function 19. Set the delay time to 1hr.1 min, 10.6 s

2013.05
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Operation mode

XXX X|Pes® _ [XXXX]|_o_ [rixxx]_ o [OXxX
XX XX TIXXXX X XXX T X XXX
A ®

After 10 sec, flashes stop and the set values will be stored

w} @
00| @ . O[O0 r ofg
o [ Xxx TX.X X

4.The PAUSE key (PAU): When the cumulation is running, press and hold the
key will pause the counting until the key is released.

5. RESET key (RST): Press the key will start the cumulation from

beginning no matter the itis running or stopped. For function 20, 22, and 24,
the key needs to be hold for 8 second before reset.

6. PAU terminal: Connecting the PAU terminal to the COM terminal will
function the same as pressing the PAU key.

7.RST terminal. Connecting the RST to COM terminal will function the same
as pressing the RST key.

8. CNT terminal. This terminal has no effect on the cumulative timer.

9. To view the value of delay during the operation, press the @ key. Al digits
will flash. The top display and the bottom display show the total time needed
before relay action.

L. Frequency Counter (Function 25-26)

1, These functions offer frequency counter and frequency controlled relay action
When frequency reaches the preset value, the relay will be activated. It can be
either pull-in or drop-out, depending on relay working mode selected.

2, During operation, top display shows the current frequency, the lower display
shows the set value.

3. Setup example. We want the relay to pull-in at 9030Hz. Set the function 25
and relay mode1 as in section F. Then, set the frequency as following.

Operation mode

XXXX|Pes® _ L1000 |\gooo| e |ogon
XX XX XXXX T EX XX il =) X
A ®
{0

After 10 sec, flashes stop and the set values will be stored 757771~
L A

o030

4. The PAUSE key (PAU), RESET key (RST), PAU terminal, and RST terminal
are disabled.

5. CNT terminal is used for pulse input

6. If the frequency exceed 9999Hz, the display will show EEEE.

7. Frequency upper limit, reset rate and trigger mode setting.

At the normal operation mode, press@ 8s to enter the setting mode.

A. Thetopdisplay is the frequency upper limit.

B. Thelowerdisplay shows the reset rate in Hz. The lower limitis 0.1Hz.
0.1Hz means if the input suddenly stopped, the display will wait for 10
s before drop to 0. That is not suitable for high frequency signals. User
should set the reset rate based on the lowest frequency measured. It
should allow the display drops to 0 at reasonable time when the input
pulse stopped. Please note that it should not be set to zero.

After change the screen, the top display shows trigger setting. 0000 is
for triggering at negative edge, and 0001 is for triggering at positive
edge of the pulse.

Following is a example on setting the upper limit to 5000 hz and using positive
edge to trigger.

C.

M. Tachometer (Function 27)

1. This function offers rotation speed measurement and can activate the relay
when rotation speed reaches the preset value. The relay can be either pull-in
or drop-out, depending on relay working mode selected.

2. During operation, top display shows the speed in RP M, the lower display
shows the set value.

3. Example. We want the relay to pull-in at 2050 rpm. Set the function
to 28 and relay mode 1 as in section F. Then, set the rpm as following.

Operation mode

XXX X|Pes® _|LIOUO_ S |oooo| e |onon
X XXX XXX = XXX XXX
A ®

'

oo
=05
4. The PAUSE key (PAU), RESET key (RST), PAU terminal, and RST terminal
are disabled.

5. CNT terminal is used for pulse input

6. If the frequency exceed 9999rpm, the display will show EEEE.

7.RPM upper limit, reset rate and trigger mode setting.

At the normal operation mode, press @to enter the setting mode. The details
is the same as in Section J (7). The difference is that for RPM measurement,
the upper limitis not as critical as the frequency measurement..

N. Frequency Counter/ Tachometer with
Multiplier (Function 28)

1. This function can be used as frequency counter or tachometer. The
multiplier allows the sensor signal to be displayed by multiplying a factor.
e.g. If two pulses were received for each rotation, the counter can divide the
signal by 2 to display the true frequency or rpm (by multiplying 60).

2. During operation, top display shows the current frequency, the lower
display shows the set value.

3. Setup example. We want the relay to pull-in at 9168Hz. Multiply factor
Osergtion mode

After 10 sec, flashes stop and the set values will be stored

Setrelay action value

Press
X X XX o | ZXXX|_ O 159X XX[_O_ [FXXX
X XXX XXXX [ Exxxx™ T [xxxx
| Upper display is the frequency that relay will act. S
Lower display is the a factor. When lower display is
blank, upper display is the b factor. vy ©
=I=1- |@ I@‘:l'/":“" |5 155
oo Setavalue OXXX|™ A X X X
®
 j
XXXX]|_8, [AXXX|_8,..._ 0, [mooT T
Setb value
After 10 sec, flashes stop and the set values will be stored Y

4. The PAUSE key (PAU), RESET key (RST), PAU terminal, and RST terminal

are disabled.

5.CNT terminal is used for pulse input

6. Frequency upper limit, reset rate and trigger mode setting.

Atthe normal operation mode, press @ 8s to enter the setting mode. This is

very similar to Section J, (7).

7. The range of multiply factor for a and b are 0-9999 and 1-9999 respectively.
The displayed frequency = signal frequency x a/b

To use it as a tachometer instead of frequency counter, multiply a by 60.

8. During the operation, press @, the top display will flash the frequency that

relay will act. The lower display will flash the value of a. Press @ again, the

top display flash the value of b.

O. Counter (Function 29)

1. This function counts the input signal and can activate the relay when
counter reaches the preset value. The relay can be either pull-in or drop-out,
depending on the relay working mode selected. The counter can count up
and down.

2. During operation, top display shows the current count value, the lower
display shows the set value.

xxxX|_@ss 99959 _o [H55]_o_[5H5T
XXXX X TIXX XX
A
S
A
S000 Q SO00 |5 000
— | T -t
X XXX XX XX XX XX
l ® Setresetrate
bt -3 — e . e
Hooo .2 9O 1oooy| settrigger by positive
edge
After 10 sec, flashes stop and the set values will be stored l

3. Example. We want the relay to pull-in at 6080 count. Set the function to 29
and relay mode 1 asin section F. Then, set the count value as following.
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XXXX|Press@® _|GO0L|_© (oooo| e |o0oo

XXXX XX XX E XXX T EX XX
Operatign Mode

y o

After 10 sec, flashes stop and the set values will be stored ono ,",’

— I I_II ]

[

4. Define the signal. The signal in some working environments might contain
noise spike that can cause in false counting. Using the pulse width
discriminator can help the counter to remove the noise spike. Press@ for 8s
to enter the pulse width setting mode. The top LED is t1 value and bottom is
the t2 value. The relationship of t1 and t2 is shown at the figure blow. The
range is 0.1-999.9ms. When the pulse width is less than t1 or t2, it will not
count. When the frequency of the signal is >5kHz, set t1=0 and t2=0. The
table below is a reference for the pulse width at different frequency of the
signal. Please note thatt1 and t2 might not be the same. t1 should be close to
the real pulse width. t1too short could resultin losing the pulse count . t1 too
long could resultin counting extra noise. Press () again to enter the signal
level setting screen. 0 is for counting the low level pulse (or CNT connects to
COM), 11is for high level pulse (or CNT

and COM open). The setting also applies | (HZ) T(ms, t1+12)
to NPN sensor. 1000.0
10 100.0
e vole— 100 10. 0
1000 1.0
2000 0.5
10000 0.2

Operation Mode

T T T T =
XXX X|Press® _ |LOO5_Q |O0005% o |Hooo
L IR TR TR A= v I Tn TR~ >
X XXX (R ] [y R

A

After 10 sec, flashes stop and the set values will be stored ooo :I("

5. PAU terminal controls whether it is count up or down. When connected to
COM, it counts down. Disconnect will count up.

6. RST terminal. Connecting the RST to COM terminal reset the counter.
Disconnect will start the counting.

7.RST key. Press it will reset the counter, release it starts the counter.

8. CNT terminal is used for pulse input.

9. PAU Key is disabled.

P. Counter w/ Multiplier(Function 30)

1. This function is similar as the Function 29. However, the multiplier allows the
sensor signal to be displayed with a multiplying factor. e.g. If one pulse signal
represents two events, the counter can multiply the count of signal by 2 to
display the correct counts of the events.
2. During operation, top display shows the current count, the lower display
shows the set value.
3. Setup example. We want the relay to pull-in at 8002 counts, and multiplying
factora=1.000. Set the function to 30 and relay mode1 as in section F. Then,
set the count and a as following.

Operation Mode

XXX X|_@ I XXXX|_o, [Exxx]|_e [aXXX
X XXX XX XX XXXX]|T T IXXXX
A
After 10 sec, flashes stop and the set values will be stored & (&)
ooz ) Q=002 elaons
wooo|— XXX [ EX XX

4. Set the signal discriminator such as pulse width and triggering voltage level
in the same way as described in Section M (4).
5. PAU terminal controls whether it is count up or down. When connected to
COM, it counts down. Disconnect it from COM will count up.
6. RST terminal. Connecting the RST to COM terminal resets the counter.
Disconnect will start the counting.
7.RST key. Press it will reset the counter, release it starts the counter.
8. CNT terminal is used for pulse input.
9. PAU Key is disabled.
10. The range of multiplying factor. a, is 0.001-9.999.

The displayed count = signal countx a
11. To find out the counter and a setting during operation, press@key The
top display will shows the counter set value. The lower display will show the
multiplying factor.

Q. Eight Digits Counter (Function 31)

1. This function is the same as Function 29 except the maximum count
numberis 9999 times larger.

2. During operation, both upper and lower displays are used to show the
current count value.

3.Example. We want the relay to pull-in at 20050726 count. Set the function
to 31 and relay mode 1 as in section F. Then, set the count value as following.

Operation Mode

XXX X]Pess® | [XXXX]|_ o [Fxxx|_o_[FXXX

X XXX XXXX XX XX T IXX XX

A 3]
After 10 sec, flashes stop and the set values will be stored
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o7 25 [oxXx x| XXX

4. Set the signal discriminator such as pulse width and triggering voltage level
in the same way as described in Section M (4).

5. PAU terminal controls whether itis count up or down. When connected to
COM, it counts down. Disconnect it from COM will count up.

6. RST terminal. Connecting the RST to COM terminal resets the counter.
Disconnect will start the counting.

7. RST key. Press it will reset the counter, release it starts the counter.

8. CNT terminal is used for pulse input.

9. PAU Key is disabled.

10. To find out the counter setting during operation, press@ key.

R. 8 Digits Counter w/ Multiplier(Function 32)

1. This function is similar as the Function 31. However, the multiplier allows
the sensor signal to be displayed with a multiplying factor. e.g. If one pulse
signal represents two events, the counter can multiply the count of signal by
2 to display the correct counts of the events.

2. During operation, both upper and lower displays are used to show the
current count value.

3. Example. We want the relay to pull-in at 20050726 counts, and
multiplying factor a=1.000. Set the function to 32 and relay mode 1 as in
section F. Then, set the count and a as following.

Operation Mode Press

XX XX ® IXxxX[_o, [Fxxx]|_o [XXX
XXXX XXXX[ TIXXXX|T T [XXXX
A <]
y ©
S005] @ o [=g05]  ef=00s
0725 OXXX|™[HXXX
¥ €} Change screento seta

XXXX[_Bp I'IX XX | _Cp... O [ 1731

After 10 sec, flashes stop and the set values will be stored L

4. Set the signal discriminator such as pulse width and triggering voltage level
in the same way as described in Section M (4).
5. PAU terminal controls whether itis count up or down. When connected to
COM, it counts down. Disconnect it from COM will count up.
6. RST terminal. Connecting the RST to COM terminal resets the counter.
Disconnect will start the counting.
7.RST key. Press it will reset the counter, release it starts the counter.
8. CNT terminal is used for pulse input.
9. PAU Key is disabled.
10. The range of multiplying factor. a, is 0.001-9.999.

The displayed count = signal count x a
11. To find out the counter and a setting during operation, press@ key. Both
top and bottom display will show the counter set value. Press@® key again,
the top display will show the value of multiply factor, a.
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