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Independent grounding
Best condition
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Shared -grounding
Good condition

Other

PLC equipment

Common grounding
Not allowed

*3 If the pressure is higher than the atmospheric pressure, do not use the
4AD; 4AD may malfunction.
*4 The criterion is shown in [EC61131-2.

2.2 Power specifications

Item

Specifications

A/D conversion
circuit drive power

24V DC +10%, 100mA
(Itis necessary to supply 24V DC from the terminal block.)

1. Outline

CPU drive power

5V DC, 100mA
(Since the internal power is supplied from the main unit, it
is not necessary to supply power externally.)

This section outlines HCA8-4AD/HCA8C-4AD.
For common descriptions of the HCA8-4AD/HCA8C-4AD, these model
names are referred to as the 4AD.

1.1 Outline of function

HCAB8-4AD is an analog special function block which is connectable with

HCA8 / HCAB8C series PLC used to capture 4-ch voltage / current data.

HCA8C-4AD cannot be connected to HCAS8 series PLC.

1) Up to 8 units can be connected to the HCA8/HCAB8C series PLC.
(including the other special function blocks).

2) Either "voltage input" or "current input" can be specified for each
channel.

3) The A/D conversion values will be stored in the 4AD buffer memory
(BFM).

4) Set the digital filter to read out stable A/D conversion values.

2. Specifications

This chapter describes the general, power supply, and performance
specifications for the 4AD.

2.1 Generic specifications

Items Specification

2.3 Performance specifications

Specifications

maximum input =15V

ftem Voltage input Current input
Analog input -10V to +10V DC -20mA to+20mA DC, 4mA to 20mA DC
range (Input resistance: 250 kQ) [ (Input resistance: 250 Q)
Absolute

+30mA

Digital output

With sign, 16bits, binary

With sign, 15bits, binary

Resolution

0.32mV (20V x1/ 64,000)
2.5mV (20V x1/8000)

1.25pA(40mAx1/32,000)
5.00pA(40mAx1/8000)

Overall accuracy

« Ambient temperature:
25°C+£5°C0.3% (x60mV)
for 20V full scale

« Ambient temperature:
0°C~55°C0.5% (£100mV)
for 20V full scale

« Ambient temperature: 25°C+5°C
+0.5%(+200pA) for 40mA full scale
Same accuracy (£200uA) for 4mA
to 20mA input

« Ambient temperature: 0°C~55°C
+1%(+400pA) for 40mA full scale
Same accuracy (£400pA) for 4mA
to 20mA input

A/D conversion time| 500us x number of selected channels

« The photocoupleris used to insulate the analog input area
from the PLC.

points occupied

I[:Z#Ztéon « The DC/DC converteris used to insulate the analog input area
from the power supply unit.
« Channels are notinsulated from each other.
Number of I/O

8 points (Taken from either the input or output points of the PLC.)

Ambient 0 to 55°C (32 to 131°F) when operating

temperature | -25to 75°C(-13 to 167°F) when stored
Relative o . .
humidity 5 to 95%RH (no condensation) when operating
: Half
Frequency |Acceleration amplitude Sweep
(Hz) (m/s2) (mm) Count for
) ) X, Y, Z:10
Vibration ., | DINRail 10to 57 — 0.035 times (80
resistance™ | Mounting [ 5710 150 49 — min in
Direct 10 to 57 — 0.075 Z?Ch )
Mounting*1 | 5710150 98 — irection)
Shock 147 m/s? Acceleration, Action time: 11 ms, 3 times by half-sine

resistance*4 | pulse in each direction X, Y, and Z

Using noise simulator of:

No!se Noise voltage: 1,000 Vp-p / Noise width: 1 ps / Rise: 1 ns /
resistance Cycle: 30 to 100 Hz

D‘!e'lqectritéi

withstan i

voltage 500V AC, for 1 min Between all terminals and ground

- - terminal

Insulation 5MQ or more using 500V DC
resistance insulation resistance meter

Groundin Class D grounding (grounding resistance: 100Q or less)

9 <Common grounding with a heavy electrical system is not allowed.>*2

Working Free from corrosive or flammable gas and excessive conductive

atmosphere | dust.
Working altitude | <2000m*3

*1 The direct mounting method cannot be used with HCA8-4AD.
*2

2.4 Input mode (characteristics) BFM #0

For the 4AD, there are two types of input characteristics: voltage
(-10to +10V) and current (4 to 20mA, -20 to +20mA) input characteristics.
The input characteristics depend on the set input mode as described
below. For each input range, there are 3 input modes.

1. Voltage input characteristics [-10 to +10V] (Input mode: 0 to 2)

Set input mode: 0

Input type: Voltage input
Analog input range:

-10 to +10V

Digital output range:
-32000 to +32000

Set input mode: 1

Input type: Voltage input
Analog input range:

-10 to +10V

Digital output range:
-4000 to +4000

Set input mode: 2

Input type: Voltage input
(analog value direct
indication)

Analog input range:

-10 to +10V

Digital output range:
-10000 to +10000

Digital value

Digital value

Digital value

+32640 +4080 +10200
+32000 > +4000 > +10000 >
I~ I~ 8
Input S Input S Input S
voltage _1gv 0 + voltage _jgv 0 + voltage _1qy 0 +
> +10V > +10V > +10V
o~ o~ ~N
S S oS
— — —
' -32000 ' -4000 ' -10000
-32640 -4080 -10200
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2. Currentinput characteristics [4 to 20mA] (Input mode: 3 to 5)

Set input mode: 3 Set input mode: 4 Set input mode: 5
Input type: Current input | Input type: Current input | Input type: Current input
Analog input range: Analog input range: (analog value direct

4 to 20 mA 4 to 20 mA indication)
Digital output range: Digital output range: Analog input range:
0 to 16000 0 to 4000 4 to 20 mA
Digital output range:
4000 to 20000
Digital value Digital value Digital value
16400 4100 20400
16000 4000 20000
< < <
£ £ £
< < <
o o o
N N 4000 41 N
0[4mA 20mA Current 0[4mA 20mA Current 0[4mA 20mA Current
input input input

3. Current input characteristics [-20 to +20mA] (Input mode: 6 to 8)

Set input mode: 6 Set input mode: 7 Set input mode: 8
Input type: Current input | Input type: Current input | Input type: Current input
Analog input range: Analog input range: (analog value direct

-20 to +20 mA -20 to +20 mA indication)
Digital output range: Digital output range: Analog input range:
-16000 to +16000 -4000 to +4000 -20 to +20 mA

Digital output range:
-20000 to +20000

Digital value Digital value Digital value

+16320 +4080 +20400
+16000 < +4000 < +20000 <
§ § §
Current o Current o Current o
Input -20mA ¢ T | nput 20mA T | nput 20mA ¢ B
< +20mA < +20mA < +20mA
£ £ £
< < <
o o o
& -16000 V¥ -4000 & -20000
-16320 -4080 -20400

3. Wiring

3.1 Wiring precautions

» Make sure to cut off all phases of the power supply externally before
attempting wiring work.

Failure to do so may cause electric shock or damage to the product.

» Connect the DC power supply wiring to the dedicated terminals
described in this manual.

If an AC power supply is connected to a DC input/output terminal or DC
power supply terminal, the PLC will burn out.

* Do not wire vacant terminals externally.

Doing so may damage the product.

 Perform class D grounding (grounding resistance: 1000or less) to the
grounding terminal on the main unit.

Do not use common grounding with heavy electrical systems.

» When drilling screw holes or wiring, make sure cutting or wire debris
does not enter the ventilation slits.

Failure to do so may cause fire, equipment failures or malfunctions.

» Make sure to observe the following precautions in order to prevent
malfunctions under the influence of noise:

- Do not bundle the power line or shield of the analog input/output cable
together with or lay it close to the main circuit, high-voltage line, or load line.
Otherwise, noise disturbance and/or surge induction are likely to take
place. As a guideline, lay the control line at least 100mm (3.94") or more
away from the main circuit, high-voltage line, or load line.

- Ground the shield of the analog input/output cable at one point on the
signal receiving side.

However, do not use common grounding with heavy electrical systems.

» Make sure to properly wire to the terminal block (European type) in
accordance with the following precautions.

Failure to do so may cause electric shock, equipment failures, a short-
circuit, wire breakage, malfunctions, or damage to the product.

- The disposal size of the cable end should be 9mm.
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- Tightening torque should be within 0.22~0.25Nem.

- Twist the end of strand wire and make sure that there are no loose wires.

- Do not solder-plate the electric wire ends.

- Do not connect more than the specified number of wires or electric
wires of unspecified size.

- Affix the electric wires so that neither the terminal block nor the
connected parts are directly stressed.

» Make sure to properly wire the terminal block in accordance with the
following precautions.

Failure to do so may cause electric shock, equipment failures, a short-
circuit, wire breakage, malfunctions, or damage to the product.

- The disposal size of the cable end should follow the dimensions
described in the manual.

- Tightening torque should be within 0.5~0.8Nem.

o |

N Signal name
24+
24-
@ Ground terminal
[ ] D V+
VI-
C | I+
FG
V+
VI-
I+
FG
[ V+
D VI-
I+
FG
V+
VI-
I+

Application

.

24V DC power supply

+9C

l

>

2l

[1A]

[+1[+n]¥e]

HlZ)E)

Channel 1 analog input

o

ZHD

Channel 2 analog input

[o4]1n[o4]

EYEIE

€HD

H el
&2l
—

o

—

Channel 3 analog input

YHD

dvy-8vOH

Bl

EIRYEN

—Qf—l/\ [94]-1n]
[Tl
22162

Channel 4 analog input

@

3.2 Cable (HCA8-4AD)

1.Cable
Applicable cable and tightening torque

Wire size (stranded/ | Tightening

single-wire) torque Termination

« To connect a stranded cable,
peel the cover off the cable
and then twist the core before
connection.

« To connect a single-wire cable,
peel the cover off the cable
before connection.

0.3 mm2to 0.5 mm?

Single wire (AWG22 to 20)

Double wire | 0.3 mm2 (AWG22)

0.22t0 0.25( « Rod terminal with insulation
Nem sleeve (recommended terminal)
Al 0.5-8WH : Manufactured by
Phoenix Contact

0.3 mm2to 0.5 mm?2
Rod terminal | (AWG22 to 20)

i Refer to the .
mlstlr:lation i:xternal view of rod + Caulking tool
. . CRIMPFOX ZA 3: Manufactured
sleeve terminal showninthe

by Phoenix Contact (or CRIMPFOX
UD 6: Manufactured by Phoenix
Contact)

following figure.)

2. Termination of cable end

To terminate the cable, treat the stranded/single-wire directly or use

the rod terminal with insulation sleeve.

 To directly terminate end of stranded/single-wire cable:

- Terminate the end of the stranded cable so that the "barbed wires”"
cannot protrude.

- Do notsolder-plate the end of the cable.

Termination of cable end
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3.3 Power supply wiring

The power (24V DC) of 4AD is supplied from the terminal block [24+] |
[24-] .

*Ground the "L " terminal and " @ " terminal to the Class - D grounding

line (100 or less) together with the ground terminal of the main unit.

3.4 Analog inputline

The analog input type, "voltage input "or "current input”, can be selected
for each channel.

( Currentinput J 4AD
*1 Terminal block
v+
2500
IO+
VI- =]
VL] + —
O 2500
IO+
VI- —
7T
(External power supply wiring)
+ 24V + N
DC24V I X
24V- T
L T 4
Class-D
grounding

OinVvO+, IO+, chO represents channel number.

*1 Use a 2-core twisted shield wire for analog input line, and separate it
from other power lines or inductive lines.

*2 For the current input, short-circuit the [VO+] terminal and the [ICI+]
terminal.

3.5 Grounding

Grounding should be performed as stated below.

« Please perform class-D grounding. (Grounding resistance: 100 Q or less)
« Independent grounding should be performed for best results.

When independent grounding is not performed, perform "shared
grounding" as shown in the following figure.

Other Other Other
equipment PLC equipment PLC equipment

[ 1

Inde-pendent grc;unding
Best condition

PLC

Common grounding
Not allowed

Shared -grounding
Good condition

» Please use the grounding wire of AWG22~20(0.3~0.5mm?2)
*The PLCgrounding point should be close, and all grounding wires
should be asshortas possible.

4. Reading out analog data

This chapter describes the minimum programming necessary to readout
the 4AD analog data.

Follow the procedure below to confirm that the analog data can be
properly read out.
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4.1 Procedures of reading out analog data

1 Unit number check
Unit numbers from 0 to 7 will be assigned to the special function units/blocks
starting from the left. Check the unit number assigned to the 4AD.

Unit number:0  Unit number:1 Unit number:3

. .. [Input/output Special Special Input/output Special
Main unit X . . X ;
HCASC extension function function extension function

block block block block block

2 Input mode (BFM#0) setting

Depending on the analog signal generator to be connected, set the input
mode (BFM#0) for each channel.

Use hexadecimal numbers for input mode setting. Set the corresponding
channel digit to the input mode setting value specified in the following table:

HOOOO

CHa T Tch
CH3 CH2

Setting value Input mode Analog input range|Digital output range
0 Voltage input mode -10V ~ +10V -32000 ~ +32000
1 Voltage input mode -10V ~ +10V -4000 ~ +4000

Voltage input
2 Analog value direct indication mode -10V~+10V ~10000 ~+10000
3 Current input mode 4mA ~20mA 0~16000
4 Current input mode 4mA ~20mA 0~4000
Current input mode
5 Analog value direct indication mode 4mA ~20mA 4000~ 20000
6 Current input mode -20mA~+20mA | -16000 ~ +16000
7 Current input mode -20mA ~+20mA | -4000 ~ +4000
Current input mode
8 Analog value direct indication mode -20mA~+20mA | -20000~ +20000
F Channel not used

5. Buffer memory (BFM)

This chapter describes the buffer memory incorporated in 4AD.

5.1 Buffer memory list (BFM)

4AD incorporates the following buffer memories.

Sl Description setting | Initial Data
number range value type

#0 Input mode setting for channels 1 to 4 *1 HO000 |Hexadecimal
#1 Not used — — —

#2 Averaging time units for channel 1 1~4095( K1 Decimal
#3 Averaging time units for channel 2 1~4095( K1 Decimal
#4 Averaging time units for channel 3 1~4095( K1 Decimal
#5 Averaging time units for channel 4 1~4095( K1 Decimal
#6~#9 | Not used — — —

#10 Channel-1 data (current data or average data) - — Decimal
#11 Channel-2 data (current data or average data) - — Decimal
#12 Channel-3 data (current data or average data) - — Decimal
#13 Channel-4 data (current data or average data) - — Decimal
#14~#28 | Not used — — —

#29 Error status — HOO000 |Hexadecimal
#30 Model code K2011 — K2011 Decimal
Others [ Not used — — Decimal

5.2 Buffer memory details

5.2.1 BEM#0: Input mode specification

Specify the input modes of channel 1 to 4.

4 hexadecimal digits are assigned to specify the input modes of the 4 channels.
Change the value of each digit to change the input mode of each channel. 0 to
8 or F can be set for each digit.

HRO0Q
cu | [ om

The different types of input modes are shown in the following table:
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5.2.2 BFM#2 to #5: Averaging time

To change the channel data type from the immediate data (channels 1 to
4: BFM#10 to #13) to the average data, set the desired averaging time
(channels1to4:BFM#2to5).

The relation between the set averaging time and the corresponding
operation is shown in the following table.

Averaging time

# #
(BFMH#2 to #5) Channel data (BFM#10 to #13) type

Error descriptions

KO will be set, and the
averaging time setting
error (BFM #29 b1) will
occur.

Immediate data
0 or less (Each time the A/D conversion is performed,
the channel data will be updated.)

Immediate data
1 (initial value) | (Each time the A/D conversion is performed, —
the channel data will be updated.)

Average data
(Each time the A/D conversion is performed,

2~400 the average value will be calculated and the -
channel data will be updated.)
Average data )
401 ~ 4095 (Each time the A/D conversion data reaches _

the averaging time, the average data will be
calculated and the channel data will be updated.)

Average data 4096 will be set, and the
(Each time the A/D conversion data reaches | averaging time setting
the averaging time, the average data will be | error (BFM #29 b1) will
calculated and the channel data will be updated.) | occur.

4096 or more

1 Application

If the measurement signal contains comparatively reduced ripple noise,

such as supply voltage frequency, averaging will result in obtaining of

stable data.

«If the averaging time is out of the setting range, the averaging time
setting error (b10 of BFM#29) will occur.

5.2.3 BFM#10 to #13: Channel data

Use these buffer memories to store the A/D converted digital values.
The channel data (BFM#10 to #13 for channels 1 to 4) and the data update
timing will depend on the set averaging time (BFM#2 to #5 for channels
1to 4) as shown in the following table.

Averaging time Channel data (BFM#10 to #13) update timing

(BFM#2 to #5) Channel data type Update timing
Immediate data Each time the A/D conversion is

0orless "0" will be set, and the averaging | performed, the data will be updated.
time setting error The update timing will be as follows:
(b10 of BFM#29) will occur. Update time = 500ps*1 xNumber

1 Immediate data of selected channels

2~400 Average data

Each time the A/D conversion is
performed, the data will be updated.
The update timing will be as follows:
Update time = 500us*1 xNumber
of selected channels

401 ~4095 Average data

Average data

"4096" will be set, and the
averaging time setting error
(b10 of BFM#29) will occur.

4096 or more

5.2.4 BFM#29: Error status
Error data is assigned to the bits of BFM#29.

Bit No. Item Description
If any bits between b2 and b5 are turned on, b0 will turn on.

The averaging time (BFM#2 to #5) is not set correctly.
Set the averaging time again in the range from 1 to 4095.

b0 Error detection
Averaging time
setting error

bl

The 24 V power is not supplied properly. Check the wiring
condition or the voltage supplied.

b3 Hardware error HCA8-4AD/HCA8C-4AD may be defective.

b2 Power supply error

b4 |A/D conversion error [ The A/D conversion value is abnormal.

b5 EEPROM error EEPROM data error

b6 ~bl5[ — —

Set value Input mode Analog input range | Digital output range If the error cause is eliminated, the error bit will turn off.
0 Voltage input mode -10V~ +10V -32000 ~ +32000 Do notdirectly write "HO000" in BFM#29 using a sequence program.
1 Voltage input mode -10V~+10V -4000 ~ +4000 del cod
Voltage input 5.2.5 BFM#30: Model code
2 . S -10V ~ +10V -10000 ~ +10000
Analog value direct indication mode "K2011" (fixed value) is stored as the model code.
3 Current input mode 4mA ~20mA 0~16000
4 Current input mode 4mA ~20mA 0~4000
Current input 6 Examples of Practical Programs
5 Analog value direct indication mode 4mA ~ 20mA 4000~20000 P g
6 Current input mode -20mA ~ +20mA -16000 ~ +16000
7 Current input mode -20mA ~ +20mA -4000 ~ +4000 1. Conditions
Current input The sequence program described in this section is created under the
8 Analog value direct indication mode -20mA~+20mA | -20000~+20000 following conditions.
F Channel not used 1) System configuration

The HCA8-4AD (unit No.0) should be connected to the HCA8 Series PLC
2) Input mode

Channels 1 and 2 should be set to mode 0

(voltage input, -10V to +10V — -32000 to +32000).
Channels 3 and 4 should be set to mode 3

(currentinput, 4mA to 20mA — 0 to 16000).

3) Averaging time

For channels 1 to 4, the averaging time should be set to "10".
4) Device assignment

DO: A/D converted digital value for channel 1

D1: A/D converted digital value for channel 2

D2: A/D converted digital value for channel 3

D3: A/D converted digital value for channel 4

Example of sequence program
For HCA8, HCAS8C series PLCs

M8002
— TO | Ko KO |H3300| K1

TO KO K2 K10 K4

Input modes of channel 1 to 4
will be specified.

For channel 1 to 4, the averaging
time will be setto “10" .

The digital values of channels 1 to 4
will be read out to DO to D3.

M8000
—H—{FROM| KO ||<10| DO | K4

This manual confers no industrial property rights or any
rights of any other kind, nor does it confer any patent
licenses. HCFA cannot be held responsible for any problems
involving industrial property rights which may occur as a
result of using the contents noted in this manual.

Warranty

HCFA will not be held liable for damage caused by factors found not
to be the cause of HCFA; opportunity loss or lost profits caused by
faults in the HCFA products; damage, secondary damage, accident
compensation caused by special factors unpredictable by HCFA;
damages to products other than HCFA products; and to other duties.

A For safe use

« This product has been manufactured as a general-purpose part
for general industries, and has not been designed or
manufactured to be incorporated in a device or system used in
purposes related to human life.

« Before using the product for special purposes such as nuclear
power, electric power, aerospace, medicine or passenger
movement vehicles, consult with HCFA.

e This product has been manufactured under strict quality
control. However when installing the product where major
accidents or losses could occur if the product fails, install
appropriate backup or failsafe functions in the system.
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