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Notice:
OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.
The following conventions are used to indicate and classify precautions in this manual. Aiways heed
the information provided with them. Failure to heed precautions can result in injury to people or dam-
age to the product.

/\ DANGER! Indicates information that, if not heeded, is likely to result in loss of life or serious
injury. .

/\WARNING Indicates information that, if not heeded, could possibly result in loss of life or
serious injury.

A Caution Indicates information that, if not heeded, could result in relatively serious or mi-
nor injury, damage to the product, or faulty operation.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers
to an OMRON product, regardiess of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for any-
thing else.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient operation
of the product.

1,2, 3. 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

© OMRON, 1989

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitied, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permis-
sion of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high—quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes 1o
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the informa-
tion contained in this publication.
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About this Manual:

This manual describes the installation and operation of Analog Input Units
and Analog Output Units for the C120, C500, C1000H, and C2000H SYS-
MAC C-series PCs. These Units are classified as Special /O Units and in-
clude the foliowing:

Analog Input Units

The Analog Input Units convert analog inputs to digital (binary) form. The
type and range of input as well as the digital format depend on the model.
Some models provide additional features such as peak values, means, or
scaling.

PC Applicable models

C120 3G2A6-AD001
3G2A6-AD002
3G2A6-AD003
3G2A6-AD004
3G2A6-AD005
3G2A6-AD0O06
3G2A6-AD007

C500
C1000H
C2000H

C500-AD101

3G2A5-AD001
3G2A5-AD002
3G2A5-AD003
3G2A5-AD004
3G2A5-AD00S
3G2A5-AD006
3G2A5-AD007

Analog Output Units

Analog Output Units convert digital (binary) data to analog outputs. The type
and range of output as well as the digital format depend on the model.

PC

Applicable models

Ci20

3G2A6-DA001
3G2A6-DA002
3G2A6-DA003
3G2A6-DA004
3G2A6-DA00S

C500
C1000H
C2000H

C500-DA101
3G2A5-DA001
3G2A5-DA002

3G2A5-DA003
3G2A5-DA004
3G2A5-DA00S

Be sure to familiarize yourself with the information in this manual and your
PC's Operation Manual before you try to install or use an Analog /O Unit.

Model References
If an Analog 1/O Unit is referred to using only the last half of the model num-

ber (i.e., 3G2A5 or 3G2A6 is omitted), the information being provided applies
to all Units whose model number ends with the number given.

ix






SECTION 1
System Design

This section describes the basic use of Analog I/O Units in a Control System and illustrates the type of applications in
which they might be found.

N QO {513 10T 1 e T o 2
1-2 BasicConfiguration ............ciiiiiiiiiiiiiiintiiiintitiiiitieeriianeas 2
1-3  Example Configurations . ......cviiirieiiirintietintesnnssosnsscnnsesssanses 3
1-4  Allocated WOTAS . ..o oottt ittt ittt iie st insetosannsnnnnrsoenens 3
1-4-1  ADOO1 through AD0OOS Analog InputUnits ...........coiiiiiiviiinennnn 4
14-2  ADO006 and ADOO7 Analog Input Units .......coevviviiiineiiiinnnn. 4
14-3 ADIOl Analog Input Units .......cvviineinnriiniriieinnsneiiinennns 4
1-4-4  DAOO1 through DAOOS Analog Output Units .. ... ovvvveveiinniinnnnnen, 4
1-4-5 DAI101 Analog Output Unifs .. ... oiieierrreineeeieannaensnnssnenas 4



Basic Configuration Section 1-2

1-1 introduction

Analog I/O Units are used to interface the digital operation of the PC with
analog /O field devices. Analog input Units convert analog signal from input
devices to digital PC data. Analog Output Units convert digital PC data to
analog signals for output devices.

1-2 Basic Configuration

This diagram shows some of the possible field devices for the Analog I/0
Units. Any l/O device may be used as long as its voltage/current require-
ments fall within the specified ranges (see Appendix B).

The /O device connected to the Analog /0 Unit will often serve as an inter-
face for another device, e.g., a preamplifier may interface a pressure gauge
to increase the signal level to Analog Input Unit requirements; a regulator
may interface a heating system to control temperature.
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Temperature

Pressure
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Flow rate
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Power
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Allocated Words Section 1-4

1-3 Example Configurations

Below are two examples of how the Analog I/O Units can be employed in
control systems. The first diagram shows a temperature regulating system
and the second shows a servomotor positioning system.

Analog Input Unit

Transducer

sensing
element

E H_:l_'\

B
Temperature |

Valve controller

o T e
E @ Output Unit
-1\~ | 4
[ ] Fuel
It
Sensor
L e 4 —

Vi | conte
| controller 4= Analog Output Unit
Platform ﬂg Servo motor

\ e

Encoder

.
-]

i |

Locating pulse * \

High-speed
Counter Unit

1-4  Allocated Words

Each Analog I/O Unit is allocated either two or four words. This section speci-
fies only the actual number of words allocated to the Units; use of these
words is dealt with in Section 4 Operation.

The first word allocated to the Unit is designated as “n™ in this manual. Re-

maining words, which are always consecutive, are designated as n+1, n+2,
etc. Refer to you PC’s Operation Manual for details on how words are allo-
cated to Units.



Allocated Words v Section 1-4

1-4-1

1-4-2

1-4-3

1-4-4

1-4-5

ADO001 through AD005 Analog Input Units

Each of these Analog Input Units is allocated two words, one for each analog
input point. Word n is for point 1, and word n+1 is for point 2. Each of these
words contains the decimal-converted value for the analog input point.

AD006 and AD007 Analog Input Units

Each of these Analog Input Units is allocated four words, one for each analog
input point. Word n is for point 1, word n+1 is for point 2, word n+2 is for point
3, and word n+3 is for point 4. Each of these words contains the decimal-con-
verted value for the analog input point.

AD101 Analog Input Units

Each of these Analog Input Units is allocated either two or four words, de-
pending on the switch settings. The operation of the Unit is completely differ-
ent depending on this switch setting. Refer to later sections of this manual for
details.

DAO001 through DA005 Analog Output Units

Each of these Analog OQutput Units is allocated two words, one for each ana-
log output point. Word n is for point 1; word n+1 is for point 2. Each of these
words contains the digital-converted value for the analog output point.

DA101 Analog Output Units

Each of these Analog Output Units is allocated four words, one for each ana-
log output point. Word n is for point 1, word n+1 is for point 2, word n+2 is for
point 3, and word n+3 is for point 4. Each of these words contains the digi-
tal-converted value for the analog output point.



SECTION 2
Components and Switch Settings

This section describes the switch settings for the AD101 Analog Input Unit and the DA101 Analog Output Unit. There
are no switch settings required on the other Analog I/O Units.

2-1 ADIOl Analog Input Units . ...uiveinriininiiiiiiiiereeeeennrasiascisonsas 6
2-2 DAI01 Analog Output UnitS ..o vvrinnenirennniiiiiiieersreesnaearaessoseonss 9



ADI101 Analog Input Units

Section 2-1

2-1  AD101 Analog Input Units

Operation Mode

Input Ranges

&Caution

&Caution

There are two settings necessary for this Unit: the operation mode and the
input ranges (offset and gain) for each input point

Select either two-word or four-word operation. If you select two-word opera-
tion, data is transferred between the Analog Input Unit and PC using the /O
READ and I/0 WRITE instructions, WRIT(87) and READ(88). If you select
four-word operation, data is transferred between the Analog Input Unit and
PC via the MOVE instruction, MOV(21).

Use of WRIT(87) and READ(88) will simplify programming and shorten the
time required to access analog input data.

The switch for this setting is on the back of the Unit and will not be accessible
while the Unit is mounted to a Rack. Be sure to set this switch before mount-

ing the Unit to the PC. The setting of the switch is read when the PC power is
turned ON.

Only the following G120 and C500 CPUs are equipped with WRIT(87) and
READ(88), which are required for two-word operation: 3G2C4-SC023-E and
3G2C3-CPU11-EV1 With all other C120 and C500 CPUs, you must use
four-word operation. These instructions are supported by all C1000H and
C2000H CPUs. Two-word operation is not possible if the Analog /O Unit is
mounted to a Slave Rack in a Remote 1/O System, regardiess of the CPU.

( Four-word operation
L Two-word operation
Back of Unit

- W

Each input point is set with an offset (minimum) of 1 V (4 mA) and a gain
{maximum) of 5 V ( 20 mA) at the factory. Use the following procedure to
change these settings if necessary. The offset and gain can be set to any-
where between 0 and 10 V (0 and 20 mA) as long as the gain is greater than
the offset. (Refer to Section 3 Operation for details on AD conversion.)

If an offset is set below 0 V (0 mA), the binary-converted value will be locked at
000hey; if @ gain is set above 10 V (20 mA), the binary-converted value will be
locked at FFFy for voltage inputs, but not for current inputs.



ADI01 Analog Input Units

Section 2-1

Wiring when input 1is setat0to 10 V:

0to 10 VDC

1,2, 38... 1.

AD101

O

O,
O

O
O
o

2.

First set up a power source and meter. For voltage inputs, you will need
a 0to 10 VDC supply and a DC voltmeter. For current input, you will
need a 0 to 20 mA DC supply and a DC ammeter. Mount the Unit to the
PC and connect the power source and meter. Voltage and current speci-
fications can be set independently for each input point. The following
examples illustrate how to wire the input points

Wiring when input 5 is set at 0 to 20 mA:

AD101

Short terminals @
16 and 17.

®

® (N
(9

17

0to 20mA DC

Turn the PC power supply and confirm that power is being supplied to
the PC.

oo,

SW 1 (DIP switch)
Use to designate the input point.

SW 2 (toggle switch)
Use to read in the desired values.

Remove the front panel of the Unit with flat-blade screwdriver. Pins 1
through 8 on SW 1 represent input points 1 through 8 respectively. Turn
ON the pin for the input point to be set and make sure all the other pins
are OFF. First we will set input point 1.

—

B

OFF ON

The offset is the lowest voltage or current that will be input. The Unit will
convert this value to 000 hexadecimal. Apply the desired offset to the
terminals of input point 1. Flip SW 2 down to read in as O V or mA the
current or voltage currently being applied to the input terminals. This
input value will be stored as the offset, i.e., as zero.

SW 1

Flip SW 2 down.

gonuound

sw2

O




ADI01 Analog Input Units

Section 2-1

The gain is the highest voltage or current that will be input. The Unit will
convert this value to FFF hexadecimal. Apply the desired gain) to the
terminals of input point 1. Flip SW 2 to down to read in as10 V or 20 mA
current or voltage currently being applied to the input terminals. The in-
put value will be stored as the gain, i.e., as 10 V or 20 mA.

-

=

= SW 1

=

=]

= Flip SW 2 up.
HO o

Continue on in this way to set the offset and gain for input points 2
through 8. Make sure you turn OFF each pin of SW 1 before you turn
ON the next pin. Never allow more than one pin of SW 1 to be ON
simultaneously. After you are finished setting all the input points, re-at-
tach the front panel to the Unit.



DA101 Analog Output Units Section 2-2

2-2 DA101 Analog Output Units

The output range must be set for each input point using the DIP switches on
the back of the Unit. Each input point is set to 1 to 5 V at the factory, but
double check the settings before use. Be sure to set these switches before
mounting the Unit, as they will not be accessible while the Unit is mounted.

N\, DIP switch Port Pin Output range
| 0to10V 105V 41020 mA
1 OFF ON ON
1 2 OFF ON ON
3 OFF OFF ON
SW1 4 ON OFF OFF
5 OFF ON ON
2 6 OFF ON ON
E. Wi 7 OFF OFF ON
8 ON OFF OFF
1 OFF ON ON
5 o 3 2 OFF ON ON
3 OFF OFF ON
SwW2 4 ON OFF OFF
5 OFF ON ON
4 6 OFF ON ON
7 OFF OFF ON
8 ON OFF OFF
Set the pins to the appropriate positions for the output range you are going to
= use. The pins are set as shown below.
Bank of Unit - <7
OFF ON






SECTION 3
Installation

This section provides the dimensions, wiring diagrams, and other information required to install the Analog I/O Units. Be
sure to set back-panel switches as required before mounting the Units to the Racks.

3-1 ADQO1 through ADOO5 Analog Input UnifS ........coiiiuiiiriiiiiiernirrenenns 12
3-1-1  DiMeNSIONS . vtvveirttrertneeenoessrornsnearetnsansosasscosnsnssans 12
3-1-2 WD o.iitiiit ittt eiieennreaeeeronanneeertoonsssonsssasssnens 13
3-2 ADO006 and ADOO7 Analog Input UnitS . ... .oveevner it iiin i irannsenennas 16
3-2-1  DIMENSIONS . vvvvittvnretnnveesnnnsroessonnessonasansasassasncssas 16
K | ¢ ¢ 17
3-3 ADIOI Analog Input Units ... ..oiiitiiiiiiit it iiiaeerneeaanneaesonssnsnans 19
3-3-1  DimMeNSIONS . uvvvinneveeennneeennreroreenssesoncanesesnsacesaassas 19
K N ¢ 1+ 19
3-4 DAOO1 through DAGOS Analog Output Units .............ccoiiiirinreriarnnenas 21
3-4-1 DimMEDSIONS . .vvvtit vt versereenoasrosssnoneressoaoresnaesassaesos 21
K A ¢+ i reerssaeeeaieneaa 22
3-5 DAIOI Analog Output UnitS .. ... oiitiirieereiierrreeennrnncnanssonsonnasas 23
3-5-1  DiMERSIONS ©vvveeenseverreersnoraeseaasasenasenaneensasassonssons 23
352 WL .ttt iitie ittt ittt ittnrrsnesensansosneecaasenananannnesns 23



ADO001 through AD005 Analog Input Units Section 3-1

3-1  ADO001 through AD005 Analog Input Units

3-1-1  Dimensions
All dimensions given below are in millimeters.

3G2A5-AD001 through 3G2A5-AD005

93 -34'5—
I E
(@]
.+. %
(@]
3
250 | [&
6]
03
\ =
[
@]
(o]
T3
-
113

3G2A6-AD001 through 3G2A6-AD005
(Mounted to 3G2C4-S1025/S1026)

12



ADO001 through AD005 Analog Input Units Section 3-1

3-1-2  Wiring
Use shielded twisted-pair cable for external connections.

Connect the positive and negative terminals of any unused input points to the
shield terminal.

Use separate power supplies for input points 1 and 2 whenever possible.
When using separate power supplies, always connect the negative input ter-
minal to the shield line; failure to do so will produce several percent of error
in the converted data.

Incorrect wiring will produce inaccuracy in converted data. Use the proper
wiring diagram and wire with care.

Voltage Inputs

Common-mode Input Signals

_— - - v
Inputdevioe—1 T
]
[> l > I +input
oV ( ) ( ) % inout Input point 1
s \‘——T —inpu
l 3 Shield
| 4
[> 7 = 5 +input
: R
( ) ( ) | 6 . Input point 2
ov > — 7] —input
, I 8 | Shield
! Shielded 9 |
—— — __‘ twisted-pair Y
Cable /—_\,_’4
Separate Power Supplies for Points 1 and 2 with Differential Input Signals
—_— - - v
Input device__] T
]
Vo i I +input
( ) ( ) —l— . Input point 1
ov> W N =2 Sinput
. 3 Shield
4
V> i — | 5 | +input
.( ) ( ) 6 . Input point 2
ov>W—F \ B T 7] —input
i 8 | Shield
! Shielded 19 |
—— — twisted-pair
-~ cable /'-\L/

13



AD001 through ADO005 Analog Input Units

Section 3-1

Common Power Supplies
for Points 1 and 2 with

lowing wiring diagrams.
Differential Input Signals g g diag

vl T~
|
V> +| & =N 0
OHel=
= — 2
=T 11
oV i 4
V> T = 5
) U) |[e
N 4 7
-]
T
oV 9
— - Shieded | |
twisted-pair < ————

cable

—_— = = Pl
Input dewoe_\ R: 15 kQ
I
V> +| ~ 0
LUIR
TG
| <R 3
oV +l 4
> Voo ey 2N 5
LU s
< 1 < 7
-1 2
T B
ov Rl Lo
- - Shielded | |
twisted-pair —
cable
Current Inputs
Separate Power Supplies for Poinis 1 and 2
Tput_de_\;ice_‘ T
|
V> +| & > 0
U U0
oV < =g 2
- I
r‘J 3
] 4
V> T 5
oV 7
-1
l—] ¢ 8
9
- - = Shielded | |
twisted-pair < ——
cable

14

Do not connect the negative inputs to the shield wire. Use either of the fol-

+input |

Input point 1
— input

Shield /

+ Input N

~Input Input point 2

Shield 7

+lnput |

Input point 1
— Input

Shield /

+input

- Input Input point 2

Shield /

+ Input
+ Resistan
~ Input
Shield

Input point 1

+ Input
+ Resista
- Input
Shield

Input point 2



ADO001 through AD00S Analog Input Units

Section 3-1

Common Power Supplies  Connect the negative inputs to the shield wire via a resistor. With this wiring,

for Points 1 and 2 the accuracy will be £-1%.
e _ _ /
Inputdevice | . 5 4 T
I
N +
V> f ) ( ) l(?
R
oV~ - 2
T LEL S
{
\ 4
V> R S 5
L) e
oV > W g 7
—r—! | % 8
9
—_— == Shielded
twisted-pair -
cable

+ Input
+ Resista
— input
Shield

Input point 1

+ Input
+ Resista
— input Input point 2

Shield

15



AD006 and AD007 Analog Input Units

3-2 ADO006 and AD007 Analog Input Units
3-2-1 Dimensions

All dimensions given below are in millimeters.

3G2A5-AD006/AD007

345

\i

sancacacnesczoococcl M

3G2A6-AD006/AD007
(Mounted to 3G2C4-S1025/S1026)

Section 3-1

93

110

120 s

==
8 | o

350

N
R
b O ——]
@

Nin

16



AD006 and AD007 Analog Input Units

_Section 3-1

3-2-2

Voltage Inpuis

Current inputs

Wiring

Tnpuidevios | T—T1
§ .
D < 0 +input |
TOF
oV > = # 2 —input
I | 3 Shield 7
‘/ e A 4 +input «
omoliE
ov> 6 ~input
: 7 Shield /
{/ LS 8 +input
U]
0V >—-s 10 —input
! | 11 Shield /
i/ A~ 7 12 +input \
) [
oV >— u___T 14 —input
| 15 Shield 7
Shielded 16
—_—— e twisted-pair
cable A~
- __ ~
Input device——l o
I
V> L 0 + Input
( ) ( > 1 + Resistan
ov>-W— - = 2 ~ Input
gl | 3 Shield
v A EP=S = 4 + Input
( ) ( ) 5 + Resista
oV W N 6 ~ Input
'::] I 7 Shield
\ s = C 8 + Input
. ( ) ( ) 9 + Resista
oV - 10 — Input
,J | 11 Shield
V> + z 12 + Input
( ) ( ) 13 + Resista
o VW s 14 — Input
~ | 15 Shield
L edpar | 18
cable A~

Input point 1

Input point 2

Input point 3

Input point 4

Input point 1

Input point 2

Input point 3

/

Input point 4

7/

17



ADO006 and AD007 Analog Input Units

Section 3-1

Common Power Supply for All Input Points

Tpm_de;ice—! R: 25 kQ/_\_//
v et 0
IO
. 3
V> o an C 4
A
v> L ¢ 8
A
v u ¢ 12
ov>—'vv‘v—7"_|(v> §T>§R 13
| Shielded 1:

— - e [0 L

Note 1.

+ Input

+ Resistan
~Input
Shield

+ Input

+ Resistan
— Input
Shield

+ Input

+ Resistan
~ Input
Shield

+ Input

+ Resistancg

—input
Shield

7/

/

/

N\

7/

Use shielded twisted-pair cable for external connections.

tnput point 1

Input point 2

Input point 3

Input point 4

2. Connect the positive and negative terminals of any unused input points to

the shield terminal.

3. For voltage inputs, connect the negative terminal to the shield terminal.
Failure to do so may cause several percent error in the data.

4. For current inputs, it is recommended that you use a separate power sup-
ply for each input point. However, if you wish to use the same power sup-
ply for all input input points, connect the wires as shown above. Note that,
unlike the connections for independent power supplies, the negative ter-
minals are not connected to the shieid. Failure to observe the proper wir-
ing when using a single power supply will result in inaccurate data due to

interference between input points.

18



ADI01 Analog Input Units

Section 3-3

3-3

3-3-1

Dimensions

AD101 Analog Input Units

All dimensions given below are in millimeters.

s
o +
®
go
=151 250
o
612
a3
Ho +
ryid
o 18]
o1
518
<
[~ 345 93
120
3-3-2  Wiring
Terminal Allocations
Point 1 + Voltage/current input 1 | 0 15 + Voltage/current input 5 Point 5
— Current input 1 |1 16 — Current input §
- Voltage/current input 1 | 2 17 — Voltage/current input 5
Shield | 3 18 Shield
Point 2 + Voltage/current input 2 | 4 19 + Voltage/current input 6 Point 6
—Current input2 |5 20 — Current input 6
- Voltage/current input 2 | 6 21 - Voltage/current input 6
Not connected | 7 22 Not connected
Point 3 + Voltage/current input 3 | 8 23 + Voltage/current input 7 Point 7
~ Current input 3 | 9 24 - Current input 7
- Voltage/current input 3 | 10 25 — Voltage/current input 7
Shield | 11 26 Shield
Point 4 + Voltage/current input 4 | 12 27 + Voltage/current input 8 Point 8
—Current input4 | 13 28 — Current input 8
— Voltage/current input 4 | 14 29 — Voltage/current input 8

19



ADI101 Analog Input Units Section 3-3

Voltage Input Connections

+Voltage/current
+ el A Input 1
T “ 'I 1‘\r 1 1]
Sensor | |, + 1| ~Voltage/current ToAD
[ v input section
oV R-wn O
‘ ¢ Shield
(analog 0 V)
Input impedance 1 MQ
Current Input Connections
+Voltage/current
input
N
Sensor To A./D
oV section
—Cur-
rent input
—Voltage/

current input
Shield (analog 0 V)
Input impedance 250 Q

Note 1. Use shielded twisted-pair cable for external connections.
2. Connect the positive and negative terminals of any unused input points to

the shield terminal.
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3-4 DAO001 through DA005 Analog Output Units

3-4-1 Dimensions
All dimensions given below are in millimeters.

3G2A5-DA001 through 3G2A5-DA00S

93 ="
I E
44 %
K
250 | 8
ol
e
4 %
(]
£
&
#*
113
3G2A6-DA001 through 3G2A6-DA005
{Mounted to 3G2C4-S1025/51026)
FERER

120 -

J_' gl

350

120
| 1%0 T 1

i i

3-4-2  Wiring

Voltage Inpuis
Tinput device | P
|
T 0 +Voltage output
- 1 —Voltage output (0 V)
' 2
! 3
4
7 5 +Voltage output
< ] 6 ~Voltage output (0 V)
]
7
8
|
|
o ___J P _//

Shiglded twisted-pair cable

j Point 1

Point 2
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Current Inputs

“Inputdevice | o~
I
. 0 +Current output .
< z 1 ~Current output (0 V) | Point1
. 2
| ;
4
’ +Current output .
i § ( g ~Current output (0 V)j Point 2
|
7
8
[
| 9
o _J /—\_//

Shielded twisted-pair cable

Note 1. Use 2-conductor shielded twisted-pair cable for external connections to
prevent induction and noise.

2. Ground the shields to the Unit.

3. Do not use the same cable for signal lines and AC wiring to external de-
vices.

4. Do not run the Unit’s cables near or bind them together with main circuit
cables or high voltage cables. Keep the external signal cables separate
from AC cables.

3-5 DA101 Analog Output Units

3-5-1 Dimensions

All dimensions given below are in millimeters.

=
ag 1
g5
181 250
& 18-
O
Iy
2g +
g0
5O
Gty
©
+
~34.5™ 93
113
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3-5-2  Wiring

Terminal Allocations

Voltage Output Connections

Current Output Connections

Note 1.

Polint Output Polarity Terminal
1 Voltage output + 0
- 1
Current output + 2
- 3
2 Voltage output + 4
- 5
Current output + 6
' - 7
3 Voltage output + 8
- 9
Current output + 10
- 11
4 Voltage output + 12
- 13
Current output + 14
- 15
Not used. 16
Input device
+ "‘ """" "' 0
E l)——j_
Input device
+ ,"‘ """" " 6
< Dt ' 7

T

Use 2-conductor shielded twisted-pair cable for external connections to
prevent induction and noise.

Ground the shields to the Unit.

. Do not use the same cable for signal lines and AC wiring to external de-
vices.

Do not run the Unit's cables near or bind them together with main circuit
cables or high voltage cables. Keep the external signal cables separate
from AC cables.
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SECTION 4
Operation

This section describes the basic operation of the Analog I/O Units, including A/D and D/A conversion methods and IR
bit allocations and application.

4-1 ADO0O1 through ADOOS Analog InputUnits ..........ciiiiiiiniinirenrcnnenann. 26
4-1-1  Block Diagram .. ..ii it it i e i i e et e s 26
4-1-2  A/DCORVEISION ..t veti ettt e i eiereersreennerrrsonarenenasaeasnss 26
4-1-3 IR BitAOCAHONS ..uivirir ittt iaireeenenrerennenanacrenenans 27
4-2  ADO06 and ADOO7 Analog Input UnitS . .. oot vin i ivvee i tinererinnsoannaeenes 28
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4-3 ADI0I Analog Input UnitS ... ovuitie et iiioninenrentrenerooereernncaserons 29
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4-3-3  Operational Flow .. ...t itieiiiiiiiiiiie e ennnranrceneaenaarenns 31
4-3-4  Two-wOrd OPeration ... .....vvueneerenniennenssossnscernoosssonnnas 31
4-3-5  Four-word Operation ... ......ccciiercervrernnereneronesoaannesnasnns 37
4-4  DAOO1 through DAGOS Analog Qutput Units . .....coiiiiiiiiiinerenrenrrnnanans 39
4-4-1 Block Diagram .. ..viieiiti ittt ittt i e 39
4-4-2 DJACONVEISION .. ivvv it e ienneetrreaaneroresionassosssosanoenns 39
4-4-3 TRBit ALlOCAHOMS .+ .. v vvevreeiseeecerernnnnseesecaasscassssososans 41
4-5 DAI01 Analog Output Units .....vtvevnvrtnien et errenereernsseecnsensanans 41
4-5-1  BIOCKDIAZIAM . ..\t ettt et et e et e e e e e 42
4-5-2 D/ACONVEISION ..t tventin e tnntieeerereesaneeenasesoasosonsonens 42
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4-1  ADOO01 through AD005 Analog Input Units

With the AD001 and AD0O05, the binary-converted value of each input point is
input to a dedicated IR word, i.e., the contents of the IR word allocated to any
one input point will always contain the value of the analog input at the most
recent /0 refresh period. This data can be used directly in binary form or
converted to BCD for further use.

This section describes the internal connections of the Unit, the AD conver-
sion method used, and the IR bit allocations. Refer to Section 5 Program-
ming Considerations for programming examples.

4-1-1 Block Diagram

The following diagram shows the basic internal connections of the Unit.

The Disconnection detec-
tor functions only for input Discon-
ranges of 1to 5 Vand 4 to ¥ nection
20 mA. detector Insulation
+input ]
+Resis-
tance B Memol
input | Y
point 1 —Input
Shield )
Range
selector .
. AD Photo- Bus
¥ Nlluln— —o—B converter =D coupler — inter- [4— PcC
N plexer face
+Input 8 /0 bus
+Resis- ’
Input tance =
point 2
—input ot
Shield 1 —1 Memory [
v
Analog0 V
Photo- Timing
SEm— coupler circuit

Insulation

Analog 4—  pg/pc —{ sV
power €—{ converter’

supply <€— ﬁ oV

4-1-2 A/D Conversion

The analog inputs are converted to 12-bit binary code. Five different conver-
sion ranges are available, 0to 10V, 0t05V,1to 5V (410 20 mA),-5t0 5V,
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Positive Ranges

Positive/Negative Ranges

Bit 11 is 1 for
negative values.

4-1-3

or =10 to 10V, depending on the model of the Unit. The relationships be-

tween the analog input values and converted binary values are shown next.

Decimal equivalent of

Decimal equivalent of

binary code binary code
[ 3
4095 fecccccccans 40/ terrecccaccnx
& L}
& L}
1 L}
) L}
[} []
[} [}
) ]
0 ]
) L}
0 . __ Analog 0 :
ov sorfoy  "PU 1V (4maA) 5V (20 mA)

Decimal equivalent

Positive and negative values are differentiated via bit 11 (see below).

of binary code
400
) 1}
[} I
: : Bit 11 is for
' ' positive values.
: :
: 0 :
: : Analog
~5or—10V ov sorioy Pt

IR Bit Allocations

Bits in words IR n and IR n+1 are allocated as shown beiow. .

Bit 11 provides 2! data for ranges with only positive values, but operates as
the Sign Flag for input ranges that include negative values. The Sign Fiag will
be 0 for positive values and 1 for negative values.

Bit 15 is the Disconnection Flag for input ranges of 1 to 5 V and 4 to 20 mA,
and will be 1 when a voltage of 0.5 V or less is detected for 1 fo 5 V or when
a current of 2 mA or less is detected for 4 to 20 mA.

Bit Input words

IR n: point 1 IR n+1: point 2
0 A/D converted data 20 A/D converted data 20
1 A/D converted data 2? A/D converted data 21
2 A/D converted data 22 A/D converted data 22
3 A/D converted data 23 A/D converted data 23
4 A/D converted data 24 A/D converted data 24
3 A/D converted data 25 AD converted data 25
6 A/D converted data 28 A/D converted data 28
7 A/D converted data 27 A/D converted data 27
8 A/D converted data 28 A/D converted data 28
9 A/D converted data 29 AD converted data 29
10 A/D converted data 210 A/D converted data 21°
11 A/D converted data 211 or A/D converted data 211 or

Sign Flag Sign Flag

1210 14 0 0
16 Disconnection Flag Disconnection Flag

27



ADO006 and AD007 Analog Input Units

Section 4-2

4-2

4-2-1

Input
point 1

Input
point 2

input
point 3

Input
point 4

4-2-2

28

ADO006 and AD007 Analog Input Units

With the AD006 and ADQ07, the binary-converted value of each input point is
input to a dedicated IR word, i.e., the contents of the IR word allocated to any
one input point will always contain the value of the analog input at the most
recent I/O refresh period. This data can be used directly in binary form or

converted to BCD for further use.

This section describes the internal connections of the Unit, the AD conver-
sion method used, and the IR bit allocations. Refer to Section 5 Program-

ming Considerations for programming examples.

Block Diagram
The following diagram shows the basic internal connections of the Unit.

+Input

+Resis-
tance

—Input
Shield

+input

+Resis-
tance

—Input
Shield

+input

+Resis-
tance

—input
Shield

+nput

+Resis-
tance

~Input
Shisld

v
Analog0 V

Range
selector
— —| Memory [
Photo-
Multi- f——3p A/D =1> coupler [— E::r- {e— pPC
—8{ plexer converter face
~1® 1/0 bus
—1 Memory 2>
—
Photo- Timing
Em— coupler circuit
—
Analog DC/DC {5V
power €—}  converter
supply € + ov

A/D Conversion

The analog inputs are converted to 10-bit binary code. Two different conver-
sion ranges are available, 0to 10 Vor 1 to 5V (4 to 20 mA), depending on
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the model of the Unit. The relationships between the analog input values and
converted binary value are shown below.

Decimal equivalent

Decimal equivalent of

of binary code binary code
[ ) £
1023 beccmcacaces= 1023
1 ]
] 1
] ]
1 ]
1 13
] ]
1 [}
1 1]
] )
0 ! . Analog ' Analog
ov oy nedt 1V (4 mA) 5V (20ma) "PUt
4-2-3 IR Bit Allocations
Bit Input words
IR n: point 1 IR n+1: point 2 IR n+2: point 3 IR n+3: point 4
0 A/D converted data 20 A/D converted data 20 A/D converted data 20 A/D converted data 20
1 A/D converted data 2 A/D converted data 2! A/D converted data 21 A/D converted data 2
2 A/D converted data 22 A/D converted data 22 A/D converted data 22 A/D converted data 22
3 A/D converted data 23 A/D converted data 2° A/D converted data 23 A/D converted data 23
4 A/D converted data 24 A/D converted data 24 A/D converted data 24 A/D converted data 24
5 A/D converted data 25 A/D converted data 25 A/D converted data 25 AJD converted data 25
6 A/D converted data 26 A/D converted data 26 A/D converted data 28 A/D converted data 25
7 A/D converted data 27 A/D converted data 27 A/D converted data 27 A/D converted data 27
8 A/D converted data 28 A/D converted data 28 A/D converted data 28 A/D converted data 28
9 A/D converted data 29 A/D converted data 2° A/D converted data 29 A/D converted data 29
10to 15 0 0 0 0
4-3 AD101 Analog Input Units

There are two modes of operation available with the AD101: two-word opera-
tion and four-word operation. Although the method for reading in analog val-
ues varies depending on the operation mode, the binary-converted value of
each input point is input into the PC in binary form. This data can be used

directly in binary form or converted to BCD for further use.

This section describes the internal connections of the Unit, the AD conver-
sion method used, the IR bit allocations, the methods used to input analog
values, and special functions available. Refer to Section 5 Programming

Considerations for programming examples.

29




ADI101 Analog Input Units Section 4-3

4-3-1 Block Diagram

The following diagram shows the basic internal connections of the Unit.

" +Voltage

Input +Current
int 1
poin Common ! Tim- —p Memory

ing
Shield Pelio

4 +Voltage

+Current AD Bus in-

Multi- b N Photo- terface
Input Common plexer convertey coupler

point2|  gphicld

+Voitage
CPU

il

+Current

Input
point 3

Common
Shield

" +Voltage

+Current

Input ¢
point 4 Common N )

Shield

v
Analog 0 V Analog 4—  pepe —{ 5V

power €4—  converter

supply < —; oV

4-3-2 A/D Conversion

Analog input values are converted to binary according to the offset and gain
values set for the input (most binary values are given in hexadecimal in this
manual). Line (1) in the following figures shows the factory settings, 1to5 V
(4 to 20 mA). This means that an input of 1 V (4 mA) will be converted to
000hex and an input of 5 V (20 mA) will be converted to FFFpex.

The maximum ranges, 0 to 10 V (0 to 20 mA), are shown by line (2) in the
figures. The offset and gain for any input point can be set anywhere within
these ranges as long as the gain is greater than the offset: the offset value is
always converted to 000yex, and the gain is always converted to FFFpey.
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The relationships between the input analog values and the converted binary
values are shown below. Binary values are given in their hexadecimal equiv-

alents.
Voltage Inputs ’ ~ Current inputs
Gain
‘/\ T
S R i by ' FEE 1 Gain
) N )
]
v @ , .
P ]
Digital (1) ' : Digital 1
value f ) value !
] ' f
[ N 1
] : '
' ' '
[ 1 '
oo (D : L 000 L
(o] 5V 10V 0 4 mA 20mA
Offset Analog input voltage Offset Analog input voltage

4-3-3  Operational Flow

The basic steps involved in setting up and operating the AD101 are shown
below. Some of these steps have already been described in this manual.

\
( Stan j Programming

Setup
Setoperatingmode, | --------------4----c--o--- Select either two-word or four-word operation. See
Saction 2 Components and Switch Settings.
Setinputranges. | =---cc -----s-qe------so-- Mount the Unit to the Rack, and then set the input
range for each input point, See Section 2 Compo-
nents and Switch Settings.
Wiring connections | - -+=---=-=---=-<--q-cc<-<c=-=<---=- Connect input signal wiring. See Section 3 Installa-
tion.
Word allocation - - -~ Allocate I/O and DM areas. )
See Section 4 Op-
eration.
i
Programming - - - - Write the PC program.

C Oporate }

4-3-4  Two-word Operation

In two-word operation, there are two types of data transfer that occurs be-
tween the Analog Input Unit and the PC. One of these uses the normal 1/O
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1/0 WRITE Instruction

refresh period to transfer flag and control bit status (see /R Bit Allocations
below) between the Analog Input Unit and the IR words allocated to the Unit.
Here, the output word (IR n) is used to designate when peak value for input
points are to be read or reset and the input word (IR n+1) is used to confirm
data validity and to check when peak values are being read.

The other form of data transfer is used to write parameters (e.g., offsets and
gains) directly to the Analog Input Unit or to read data (i.e., binary-converted
analog values or peak values) directly from the Unit. In this case the input
and output words are used as the operands for the IO WRITE and /O READ
instructions, WRIT(87) and READ(88). The data being read or written is
stored at consecutive words beginning at a word designated as another oper-
and. The general forms of these instructions are shown below. Refer to your
PC’s Operation Manual for details.

VO READ Instruction

WRIT (87) READ (88)
e—  Number of words transferred [ Number of words transferred
e— Beginning source word re— Specify IR n+1
Specify IRn le—= Beginning destination word

Communications The following diagram illustrated communications between the AD101 Ana-

log Input Unit and the PC during two-word operation. The /0O READ and /O
WRITE instructions are used to directly read and write data. Refer to page 33
for detailson IR nand IR n+1.

READ(88)

IR n+1 (input word)

WRIT(87)

AD101 - IR n (output word)

Analog input Unit

PC

/O refresh IRn+1

/O refresh IRn

IR Bit Allocations

32

The following bits are used to control data transfer between the Analog input
Unit and the PC as explained below the table. The first three bits in each
word are system handshaking flags, bit 03 of n+1 is used to confirm data,
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Handshaking Flags

Unconfirmed Data Flag

Peak Reset Bit

Peak Read Bits

Peak Flags

Writing Data

and the other bits are used to control and monitor reading of peak input val-

ues.
Bit Ouput word: IR n Input word: IR n+1
00 (PC Busy Flag) (A/D Busy Flag)
01 (PC Wiite Finished Flag) (A/D Read Finish Flag)
02 (PC Read Finished Flag) (A/D Wiite Finish Flag)
03 Not used. Unconfirmed Data Flag
04 to 06 Not used. Not used.
07 Peak Reset Bit Not used.
08 Peak Read Bit 0 Peak Flag 0
09 Peak Read Bit 1 Peak Flag 1
10 Peak Read Bit 2 Peak Flag 2
11 Peak Read Bit 3 Peak Flag 3
12 Peak Read Bit 4 Peak Flag 4
13 Peak Read Bit 5 Peak Flag 5
14 Peak Read Bit & Peak Flag 6
15 Peak Read Bit 7 Peak Flag 7

Bits 00 through 02 of both the input and output words are system handshak-
ing flags and cannot be used in programming. The status of these bits deter-
mines whether or not the IO READ and I/O WRITE instructions will be ex-
ecuted as desired (see Reading Data and Writing Data below).

This bit turns ON when data has not been confirmed (for example, when the
power has just been turned on). Be sure this flag is OFF before reading data.

This bit is turned ON with one or more of the Peak Read Bits to reset the
peak values of the input points designated by the Peak Read Bit.

If the Peak Reset Bit is OFF, these bits are turned ON to read the peak val-
ues. The peak value for each ON bit will be read in the next time READ(88) is
executed for the input word. If the Peak Read Bit is turned ON for an input
point, the data read with the next READ(88) will be the peak value; if the
Peak Read Bit is turned OFF for a point, the data read with the next
READ(88) will be the normal input value. Here, however, “the next
READ(88)” is the next one following the next I/O refresh period. The Peak
Flags can be used to check to see whether peak values have been reached.

The Peak Read Bits are also used with the Peak Reset Bit to reset the peak
values.

The Peak Flags turn ON to indicate that the input value for the input point
has reached a peak value. input points for which peak values have been
read instead of normal input values.

WRIT(87) is used to transfer operating parameter directly to the Anaiog I/O
Unit and is executed only when both the A/D Busy Flag (IR n+1, bit 00) and
A/D Read Finished Flag (IR n+1, bit 01) are OFF. If either of these flags is
ON when WRIT(87) is reached in the program, WRIT(87) will be executed as
NOP. After WRIT(87) has been executed, the PC Write Finished Flag (IR n,
bit 01) will turn ON for one scan and the Equals flag ( SR 6306 or SR 25506)
will turn ON.
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Data Writing Area

34

WRIT(87), is used to transfer a maximum of 26 words of data to the Analog
Input Unit. The first word, m, is specified by the user and written as the be-
ginning source word of WRIT(87). All consecutive words must be in the same
data area (DM m through DM m+25).

The first two words are used to specify which points will be used and which
points the mean and scaling functions will be used for. If the mean or scaling
values are not required for an input point, no data need be provided, i.e., you
need to transfer only the data that is actually required for operation as speci-
fied in the first two words. If not all of the data is required, fewer words will
need to be transferred. '

The internal software of the C500-AD101 enables the C500-AD101 to read
data consisting of 26 words, regardless of the number of words to be trans-
ferred, if the Intelligent WRIT Instruction is executed. This causes the conver-
sion data to be OFFF or over and also causes some points to have data
which differ from the actual values. This means even if only one-word data of
the DM is transferred, the remaining 25-word data will be read, the contents
of which are indefinite.

If the user uses all the points, there is no need to use the WRIT instruction. If
the user, however, does not want to use all eight points but wants to desig-
nate the points to be used with the WRIT instruction, the user should write
one-word data to DM words 0 and 1. The data of DM m+1 will be 0000 be-
cause the mean and scaling functions are not used.

DM word Bit
15 |14 [13 12 | 11 [10]9 |8 |7 |6 |5 |4 |3 |2 |1 |o

DMm Specify points for mean function Specify points to be used

DM m+1 Specify points for scaling function 0 I 0
DM m+2 Mean value 1

DM m+3 Mean value 2

DM m+4 Mean value 3

DM m+6 Mean value 4

DM m+6 Mean value 5

DM m+7 Mean value &

DM m+8 Mean value 7

DM m+9 Mean value 8

DM m+10 Scaling offset 1

DM m+11 Scaling gain 1

DM m+12 Scaling offset 2

DM m+13 Scaling gain 2

DM m+14 Scaling offset 3

DM m+15 Scaling gain 3

DM m+16 Scaling offset 4

DM m+17 Scaling gain 4

DM m+18 Scaling offset 5

DM m+19 Scaling gain §

DM m+20 Scaling offset 6

DM m+21 Scaling gain 6

DM m+22 Scaling offset 7

DM m+23 Scaling gain 7
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&Caution

Point Specification

Mean Value Specification

Scaling

DM word Bit

1s|14|13|12|11|1o|9 |a |7 |6 |5 |4 |3 |2 |1 |o
DM m+24 Scaling offset 8

DM m+25 Scaling gain 8

Input the mean value and scaling values only for points for which the mean and/
or scaling function has been designated. If one of these is not needed for a point,
move all other parameters up one word to replace it. For example, if a mean val-
ue is not required for input point 3 but is required for points 1, 2, and 4, the mean
value for point 4 would be placed in DM m+ 04 instead of DM m+5.

If a point is to be used, turn the corresponding bit ON. If a point is not to be
used, turn the corresponding bit OFF.

DMm 07| 06] 05| 04| 03] 02 01| OO

L

Input point 1
to

Input point 8

if mean for an input point is to be used, turn the corresponding bit ON. If
mean is not to be used, turn the corresponding bit OFF.

DMm i5] 14} 13} 12] 11} 10| 09 ] 08
[ )
Input point 1
to

Input point 8

Specify the sampling count (2 through 9999) for the mean value. Enter data
for each point specified for the mean function. Data must be specified in
BCD. The actual words where data will need to be stored will depend on the
actual data required.

If a large count is set, the conversion time may exceed the10-ms-per-point
conversion time by 1 or 2 ms.

DMm+2 15 to 00 lgee Input point 1

o to

DMm+9 | 15 to 00 te——nout point 8

If scaling is to be used for an input point, turn the corresponding bit ON. If

. scaling is not to be used, turn the corresponding bit OFF.

DMm 15} 14| 13] 12] 11 ] 10| 09 | 08

input point 1
to
Input point 8

Enter the offset and gain for each point for which the scaling function has
been designated. The offset is the value that is to correspond to 000pex. The
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Reading Data

Data Reading Area

gain is the value corresponding to FFFLex. The offset and gain must be set in
BCD and must be in the range 0 through 9999. The gain must be greater
than the offset.

DMm+10] 15 to 00 Offset ‘
:I Input point 1
DMm11 | 15 to 00 Gain
to to
DMm24 | 15 to 00 Offset .
:l Input point 8
‘DMm25 | 15 to 00 Gain

READ(88) will be executed when the A/D Busy Flag (IR n+1, bit 00) is OFF
and the A/D Write Finished Flag (IR n+1, bit 02) is ON. If the A/D Busy Flag
is ON or the A/D Write Finished Flag is OFF, READ(88) will not be executed.

The data transferred for READ(88) depends on the status of the Peak Read
Bits, i.e., if the Peak Read Bit for an input is ON, the peak value will be trans-
ferred; if the Peak Read Bit is OFF, the normal binary-converted value will be
transferred. The Peak Flags can be used to confirm what data has been
transferred. The last word transferred always contains the Disconnection
Flags.

READ(88) is used to transfer a maximum of 9 words of data beginning from
DM |. The first word, |, is specified by the user and written as the beginning
destination word of READ(88). You can select any area of DM as long as the
end of the area is not exceeded (DM | through DM [48).

DM word Bit
15 {14 [13 l12 |11 [10 ]9 la |7 |6 [5 !4 ]3 |2 |1 lo

DMI Input point 1 converted data

DM I+1 Input point 2 converted data

DM |+2 Input point 3 converted data

DM |+3 Input point 4 converted data

DM 1+4 Input point 5 converted data

DM |+5 Input point 6 converted data

DM |+8 Input point 7 converted data >
DM I+7 Input point 8 converted data

DM I+8 0 | 0 | Disconnection Flags

Note Do not allocate the same area for both writing and reading data.

input Point Converted Data A/D converted data is written to the specified words. When scaling is used,
data is in 4-bit BCD (bits 00 to 15). When scaling is not used, data is in 3-bit

36

hexadecimal (bits 00 to 11).

DM 1+2 16 to 00 lg—ee Inputpoint 1
to 1o
DM [+7 15 to 00 |lge Input point 8
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Disconnection Flags

4-3-5

When an input line disconnection is detected, the flag assigned to the input
point will turn ON. The offset value must be at least 1 V (1 mA) for these flags

to work.

DMi+8

07

06] 05} 04

03] 02} 01] 00

Four-word Operation

With four-word operation, IR n and IR n+2 are used as dedicated output and
input words, respectively. IR n+1 is used to control data transfer and IR n+3
is used to monitor data transfer.

Input point 1
to

Input point 8

To write data, move the desired data to IR n and then set the proper control
bits o designate what data has been set. The data will be read in at the next
I/0 refresh period. To read data, set the proper control bits and then move
the data input to IR n+2 fo the desired storage location after checking the

flags to confirm that the desired data has been input.

Individual control bits and flags are described following the allocations table

below.
IR Bit Allocations
Bit Output Input
IRn IR n+1 IR n+2 IR n+3
00 Point 1 Control Bit Point 1 Read Flag
o1 Point 2 Control Bit Point 2 Read Flag
02 Point 3 Control Bit Point 3 Read Flag
03 Point 4 Control Bit Point 4 Read Flag
04 Point 5§ Control Bit Point 5 Read Flag
05 Point 6 Control Bit Point 6 Read Flag
06 Writing data | Point 7 Control Bit Reading data | Point 7 Read Flag
07 Point 8 Control Bit Point 8-Read Flag
08 Normal/Peak Control Bit Disconnection Flag
09 Normal/Peak Flag
10 Not used.
11 Not used.
12 Peak Reset Bit
13 A/D Conversion Bit Not used.
14 PC Write Completed Bit A/D Read Completed Flag
15 PC Read Completed Bit A/D Write Completed Flag

Point Control Bits

Normal/Peak Control Bit

Turn ON one of the Point Control Bits to designate the desired input point
when writing the number of sampling counts for the mean value and when
reading binary-converted data. When using peak hold, turn the A/D Conver-
sion Bit OFF. When not using peak hold, turn this flag ON.

Turn this flag and the A/D Conversion Bit ON to read normal binary-con-

verted values and turn this flag and the A/D Conversion Bit OFF to read peak

values.
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Peak Reset Bit

A/D Conversion Bit

Point Read Flags

Disconnection Flag

Normal/Peak Flag

Mean Function

Turn this bit ON to reset an input point for which the peak value is being read.

Turn this flag ON when reading normal data, and turn it OFF when reading
peak values or writing the number of sampling counts for the mean value.

One of these flags turns ON to designate the input point for which data is be-
ing read.

When the signal line of the point designated by the Point Read Flags is
burned out or disconnected, this flag turns ON. The offset must be set to at
least 1 V (4 mA) for this flag to work.

This flag turns ON when the data being read is normal data and turns OFF
when the data is the peak value.

If the both the Normal/Peak Control Bit and the A/D Conversion Bit are
turned OFF, the value in IR n will be read in as the sampling count for the
mean value for the input point specified by the Point Control Bits. Specify the
sampling count (2 through 9999) for the mean value. Set the count to 0 fo
turn OFF the mean function for that point. Data must be specified in BCD.

Note The scaling function does not work with 4-word operation.

4-4 DAO0O01 through DA0O5 Analog Output Units
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With the DA0O1 through DAQOQS, the binary-converted value for each output
point is placed in a dedicated IR word, i.e., the contents of the IR word allo-
cated to any one output point contains the value of to be converted for output
as an analog value.

This section describes the internal connections of the Unit, the AD conver-
sion method used, and the IR bit allocations. Refer to Section 5 Program-
ming Considerations for programming examples.
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4-4-1 Block Diagram

The following diagram shows the basic internal connections of the Unit.

Point

1+ | =
Voltage output |

Analog 0V

+ 00—
Current output . i
- EF: o

oA K= Memory K] EQSS?e_r -

Bus in- PC VO
Ranger selector — terface bus
Point
2 + g
Voltage output P
- Analog 0V Photo-
. o D/A K Memory CF_ coupler <
Current output
- o—
1
Photo- | Timing
coupler | circuit
-]
———< 5§V
<——— DC/DC converter
Analog power supply < oV

The current outputs are not connected in Units whose voltage output range is other than 1 to 5 V.

4-4-2 D/A Conversion

These Units convert 12-bit binary data to voltage or current output. Each Unit
has a different type of output. Outputs can be either unipolar or bipolar, with
the resolution depending on the model.

Unipolar Outputs Outputranges: 0t010V,0to 5V, or 1to 5V (4 to 20 mA)
Data format:  12-bit binary
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Data conversion for unipolar outputs is illustrated below.

[} |
1OV(BEV) fomececeenn- 5V (20 mA)
: !
§ [}
Output : Output :
L i
1 ]
L) )
' 1V (4 mA) :
ov ) » Digital : » Digital
0 4095 value 0 4095 value
0to 10 V Output or 0 to 5 V Qutputs 110 5V (4 to 20 mA) Outputs
Bipolar Output Output range: -10t0o 10V, -5to5V

Data format: 11-bit binary +1 Sign Flag (The Sign Flag is bit 11; OFF is posi-
tive, ON is negative.)

Data conversion for bipolar outputs is illustrated below.

Qutput
|
1OV(EV) f-ccmccanene
'
1
1
1
]
L]
]
—2047 0 :

T L » Digital

' ov 2047 value

X

]

1]

1

1

1

]

]

-10V(5V)

Note: The numbers 2048 to 4095 rep-
resent the values -0 to0 —2047.
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4-4-3 IR Bit Allocations

Bit allocations of the words that contain the values that will be converted to
analog values for output from each output point on the Analog Output Unit
are shown below.

Bit Output words

IR n: Point 1 IR n+1: Point 2
0 D/A conversion data 20 D/A conversion data 20
1 D/A conversion data 2 D/A conversion data 21
2 D/A conversion data 22 D/A conversion data 22
3 D/A conversion data 23 D/A conversion data 23
4 D/A conversion data 24 D/A conversion data 24
5 D/A conversion data 25 D/A conversion data 25
6 D/A conversion data 26 D/A conversion data 26
7 D/A conversion data 27 D/A conversion data 27
9 D/A conversion data 29 D/A conversion data 28
10 D/A conversion data 210 D/A conversion data 210
1 D/A conversion data 21! or D/A conversion data 211 or

Sign Flag Sign Flag

1210 15 Usable as work bits. Usable as work bits.

Note For bipolar outputs, bit 11 is OFF for positive output values and ON for nega-
tive output values.

4-5 DA101 Analog Output Units

With the DA101, the binary-converted value for each output point is placed in
a dedicated IR word, i.e., the contents of the IR word allocated to any one
output point contains the value of to be converted for output as an analog
value.

This section describes the internal connections of the Unit, the AD conver-
sion method used, and the IR bit allocations. Refer to Section 5 Program-
ming Considerations for programming examples.
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4-5-1 Block Diagram

The following diagram shows the basic internal connections of the Unit.

Point 1
+
] ' Voltage output
>l Memory >| D/A [__ -
+
& Current output
) —
Point 2
4 +
o Voltage output
Bus >\ | Photo- | Memory : D/A . .
PC /O inter- coupler o—» Current output
bus face \ _
7
Point 3
N +
Voltage output
Memory -
> > D/A L o +
o—» Current output
Paint 4
-+
& Voltage output
Timing D/A -
circuit > Memory 3 o +
&—s Current output
2 -
Photo-
coupler Range | [ov>- pemc —= Analog
selector —== power
5V > converter —bSUpply

4-5-2 D/A Conversion

This Unit converts 3-digit hexadecimal values (000 to FFF) from the specified
words (IR n to n+3) for output from the Analog Output Unit. The output range
depends on the setting of the DIP switches (see Section 2 Components and
Switch Settings).

The following diagram shows the basic flow of data from some PC memory
area, to the IR words allocated to the Analog Outputs Unit, to the Unit itself,
and finally to the external device.

BCD BCD to BIN
data 0 to conversion
40
® IRnto IR = D/Acon- - Extgmal
| 3 Data version | Analog ovice
Hexadecimal transfer output
data 0 to OFFF
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The following diagram illustrates the conversion of values in IR nto IRn+3 to
analog output values. The specific analog output ranges to which the binary
values are converted depends on the switch settings of the Unit.

A
oy 5V (20 mA)

Output Output
1V (4 mA) '
ov » Digital . o Digital
0 FFF value 0 FFF value
(4095) (4098)

4-5-3  Operational Flow

The basic operational flow is illustrated below. Some of these steps have al-
ready been described.

=

Settheoutputranges | - - - ---- - - - o comcmo - Use the DIP switches on the

back of the Unit.

s

Mountthe Unit. | === --c-c-mmmmoonon- - [ The Unitis allocated 4 words. |

Wire connections. | -~=--cccccccmreccnnnon-

Connect the points to the ex-
ternal device

Program. ~  j---------mme e ey Write a PC program which

transfers binary data in the
range 0000 through OFFF to
the IR n through IR n+3.

s

( Operate >

4-5-4 IR Bit Allocations

Bit allocations of the words that contain the values that will be converted to
analog values for output from each output point on the Analog Output Unit
are shown below.
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Bit Ouiput words
IR n: Point 1 IR n+1: Point 2 IR n+2: Point 3 IR n+3: Point 4

0 D/A conversion data 2° D/A conversion data 20 D/A conversion data 20 D/A conversion data 20
1 D/A conversion data 21 D/A conversion data 21 D/A conversion data 21 D/A conversion data 21
2 D/A conversion data 22 D/A conversion data 22 D/A conversion data 22 D/A conversion data 22
3 D/A conversion data 23 D/A conversion data 23 D/A conversion data 23 D/A conversion data 23
4 D/A conversion data 24 D/A conversion data 24 D/A conversion data 24 D/A conversion data 24
5 D/A conversion data 25 D/A conversion data 2° D/A conversion data 2° D/A conversion data 25
6 D/A conversion data 26 D/A conversion data 26 D/A conversion data 26 D/A conversion data 26
7 D/A conversion data 27 D/A conversion data 27 D/A conversion data 27 D/A conversion data 27
8 D/A conversion data 28 D/A conversion data 28 D/A conversion data 28 D/A conversion data 28
9 D/A conversion data 28 D/A conversion data 29 D/A conversion data 29 D/A conversion data 28
10 D/A conversion data 210 D/A conversion data 210 D/A conversion data 210 D/A conversion data 210
1 D/A conversion data 211 D/A conversion data 211 D/A conversion data 211 D/A conversion data 211
12t0 15 Usable as work bits. Usable as work bits. Usable as work bits. Usable as work bits.
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SECTION 5
Programming Considerations

This section provides examples of the most common methods of programming for the Analog I/O Units. Be sure to read
Section 3 Operation first to understand the basic operation of the Unit before attempting to study these programs.

5-1 ADO01 through AD005 Analog Input Units .......cciiiriiiiiiinirennniinnennns 46
5-2 ADO006 and ADOO7 Analog Input UnitS . .. oot vvminiiit it iiiiiitinaenaan 48
5-3 ADI01 AnalogInput Units .......cvneiainintiinieirereiannrsrensnnnnnnans 50

5-3-1  Two-word Operation .. ......veeeueernnnneeennereeennsroonsossonnens 50

5-3-2  Four-word OperatiOn . ....veveeerrreanennnensruoesonnseorsnssnsosons 59
5-4 DAQO1 through DAGOS5 Analog Qutput Units .....vvvvvettiviinvininnennenoncnns 70
5-5 DAI101 Analog Qutput Units ......cvverviernnnnnnnns, e eereeerieeee e 72
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5-1  ADO001 through AD005 Analog Input Units

All that is necessary in programming these Units is to access the binary-con--
verted analog values at the allocated IR words and use it as required by the
control system. The following example program converts two input points to
two 4-digit BCD values (4095 maximum) and outputs the result. The words
allocated to each Unit are shown above the Unit. The program is shown on
the following page. In programming, ANDW(34) is used to read the data and
at the same time filier out the converted value, i.e., only bits 0 through 11.

IRO1
IR02 IR 03 1R 04 IR 05
Input point 1 Input point 2 . X .
4-digit 4-digit ?lspom:ecqon 1detectu:m
or input point
ol oo BCD output. oo BCD output. o ™1 b— put poi
1] o1 11 01 1] 0t
2] 02 21 02 21 02
Input 3] 03 3] 03 3103
g 0 0
point 1 . al o7 X 10 4 Ga X 10 4o
5| 05 5] 05 51 05
6| 06 6] 06 61 06
7] 07 7107 7107
1 1
input 8 |cON - 8 [COM a 8 JcoM Disconnection detection
npu o[ 08 o 08 9|08 . "
oint 2 for input point 2
poimte_ 1, 1409 \ 10 09 1909
1% 10 \ 11} 10 11} 10
Y x102 |14 X 102 1241
13 12 N\ 13 12 13 12
14 13 14 13 14 13
q 14 19 14 18 14
14 15 ig 15 14 15
X 103 3
14COM 171COM X 10 17]COM
18 18 18
19 19 19
Analog Input Unit  Output Unit QOutput Unit Qutput Unit
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Always ON Flag
6113
'——I } ANDW(34) For input point 1
o1
Reads the converted
#FFF)  data from IR 01 and
DM 000 stores it in DM 000.
BCD(24) Converts the content of
DM 000 DM 000 to BCD and
outputs itto IR 03.
03
0115
iL
il 0501
Always ON Flag
6113
| ANDW(34) For input point 2
” Reads the converted
#FFFL  data from JR 02 and
DM 001 stores itin DM 001.
BCD(24) Converts the content of
oV 001 DM 001 to BCD and
outputs it to IR 04.
04
0215 Q
1l 0509
10
Address | Instruction Operands Address | Instruction Operands
00000 LD 6113 00005 LD 6113
00001 ANDW(34) 00006 | ANDW(34)
01 02
# OFFF # OFFF
DM 000 DM 001
00002 | BCD(24) 00007 | BCD(24)
DM 000 DM 001
03 04
00003 LD 0115 00008 | LD 0115
00004 | OUT 0501 00009 | OUT 0501

5-2

ADO006 and AD007 Analog Input Units

All that is necessary in programming these Units is to access the binary-con-
verted analog values at the allocated IR words and use it as required by the
control system. The following example program converts four input points to
four 4-digit BCD values (1023 maximum) and outputs the result. The words
allocated to each Unit are shown above the Unit. The program is shown on
the following page. In programming, ANDW(34) is used to read the data and
at the same time filter out the converted value, i.e., only bits 0 through 9.
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Input
point 1

Input
point 2

Input
paint 3

Input
point 4

Analog Input Unit  Output Unit

48

IR 01
IR 02
IR 03
IR 04 IR 05
Input point 1
4-digit
ol 00 BCD output,
1101 A
A\
202 3
3[03 \ 0
4[0a X1
5[ 05 :
i —
07
& 1
8 [COM \flo.
9|08
10 09 \
11] 10 \
1Y x 102
. 14 12 N
14 13 \
19 14 N
1§75 | Y 100
17/COM .
14
19

IR 08

Input point 2
4-dight
BCD output.

@ N SE GO~ O

8

8

—
ury
-
[«]

oy
D)
—
—y

Py
(]
-
N

—
=Y
—_
w

—
(4,1
—
P

-
fo]
—
[$4]

17COM

> x > >
- - —d -t
o o o ¢ o
w n - o

18

19

Output Unit

IR 07 IR 08
Input point 3 Input point 4
a-digh 4-digk
ol oo BCD output. ol 00 BCD output.
1[ o1 ) 1{o1 )
i N =3
y 0
s oa X 10 402 X109
5| 05 : 5] 05 1‘
6] 06 | b— 606
7[067 \ + 707 .
8 [COM \3(._12 8 [COM \5.10.
9] 08 S 91 08
100 09 10 09 q
11 10 3 11 10
14 111 Y 19 11
X 102 X102
13 12 L—. 13 12
1413 A\ 1418
1§ 14 A 18 14
19 15 s | 14 15
1ACOM & 17COM X16°
18 18
19 19
Output Unit

Output Unit
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Always ON Flag

6113
11

ANDW(34)

01

#03FF

DM 000

Always ON Flag
6113

BCD(24)

DM 000

05

i

ANDW(34)

#03FF

DM 001

Always ON Flag
6113

BCD(24)

DM 001

i

ANDW(34)

#03FF

DM 002

Always ON Flag

6113
I

BCD(24)

DM 002

07

ANDW(34)

#03FF

DM 003

BCD(24)

DM 003

For input point 1

Reads the converted
data from IR 01 and
stores it in DM 000.

Converts the content of
DM 000 to BCD and
outputs it to IR 05.

For input point 2

Reads the converted
data from IR 02 and
stores itin DM 001.

Converts the content of
DM 001 to BCD and
outputs it to IR 06.

For input point 3

Reads the converted
data from IR 03 and
stores itin DM 002,

Converts the content of
DM 002 to BCD and
outputs it to IR 07.

For input point 4

Reads the converted
data from IR 04 and
stores it in DM 003.

Converts the content of
DM 003 to BCD and
outputs it to IR 08,
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5-3

5-3-1

50

Address | Instruction Operands Address | Instruction Operands
00000 LD 6113 00006 | LD 6113
00001 ANDW(34) 00007 | ANDW(34)

01 03
# 03FF # 03FF
DM 000 DM 002
00002 BCD(24) 00008 | BCD(24)
DM 000 DM 002
05 07
00003 LD 6113 00008 | LD 6113
00004 | ANDW(34) 00010 | ANDW(34)
02 04
# 03FF # O3FF
DM 001 DM 003
00005 BCD(24) 00011 BCD(24)
DM 001 DM 003
06 08

AD101 Analog Input Units

The operation of the AD101 Analog input Unit depends on the setting of the
operation mode switch (see Section 2 Componenis and Switch Settings.)
Although two-word operation simplifies programming and aiways direct read-
ing of analog input values without delays caused by waiting for the I/O re-
fresh period, it is possible only on CPUs that support the /0 WRITE and I/0
READ Instructions, WRIT(87) and READ(88).

Two-word Operation

When executing ' |

WRIT(87)

READ(88) are used to program transfer of normal and peak binary-converted
analog values from the Analog Input Unit to the PC and WRIT(87) is used to
program transfer of parameters from the PC to the Analog Input Unit.

When programming, take into account the difference between the time data
is written memory and time data is input or output via READ(88) and
WRIT(87), i.e., there must be one /O refresh period between any MOV(21)'s
used to set control bits and READ(88) and WRIT(87).

e

MOV(21) WRIT(87) ofrosh

Data is written to Data is output
shared memory

v
Time lag

in the following example, we will use the C500 as an example. All 8 points
will be used. Means will be calculated for points 5 through 8, and scaling will
be performed for points 7 and 8. The Unit will be mounted in IR 00, so that IR
00 will be the output word and IR 01 will be the input word. DM 000 through
DM 009 will be used for writing data, and DM 100 through DM 108 will be
used for reading data. DM 200 through DM 207 will be used to hold the peak
values of points 1 through 8.
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Allocation for Reading Data

The following tables show the memory locations to which the program will
move the various values resulting from the analog inputs.

Input point Normal converted Peak value BCD
data converted data
1 DM 100 DM 200 DM 300
2 DM 101 DM 201 DM 301
3 DM 102 DM 202 DM 302
4 DM 103 DM 203 DM 303
5 DM 104 DM 204 DM 304
6 DM 105 DM 205 DM 305
7 DM 106 DM 206 DM 308
8 DM 107 DM 207 DM 307
l Disconnection Flag | DM 108 ]

Allocation for Writing Data  The following table shows the memory locations from which the program will
write parameters to the Analog Input Unit.

Address Set value Contents
DM 000 FOFF Mean value specification/point to be used
DM 001 coo0o0 Scaling specification
DM 002 0005 Point 5
DM 003 0010 Point 6 Mean value data
DM 004 0020 Point 7 {Sampling counts)
DM 005 0050 Point 8
DM 006 0000 Point 7 Offset data
DM 007 3000 Point 7 Gain data Scaling data
DM 008 1000 Point 8 Offset data
DM 009 5000 Point 8 Gain data
Contents of DM 000 Contents of DM 001
DM 000 F|0|F‘F DM 001 clololo
N— N/ N/
Upper 8 bits  Lower 8 bits Upper 8 bits I
Set to 00
(not used)
Mean specification Points to be used Scaling
specification
1f111l0000(1T 1111111
1111|0000
) O 4 \ /
Specify Specify N~—}}
points points Speci
§ through 8 1 through 8 p%?m;y
7and8

Note: The data writing area extends to 27 words maximum. If some points are not
used for mean value or scaling, as shown above, the area will be smaller. Set
only the data which needs to be set according to the settings of the first two
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words (here DM 000 and DM 001).

First Scan Flag
6115
® i} Py Mov(21) Specifies the points to N
be used and mean val-
#FOFF 1 e settings.
DM000
G——————={ MOV(21)
#cooo|  Spedifies scaling set-
-~ tings.
i ) Input point 5
#0005] (5 samples)
DM002
@1 Movian Input point 6
#0010} (10 samples) Sets the
DM003 ?9:"
a
(sampling
¢ MOovi21) . counts). These settings
$0020 Input point 7 can be made via
Swoos] (€0 samples) the Programming
Console using
. data modification
@—— Mov(21) Input P°‘f:t 8 functions instead
Y0050 (50 samp es)/ of_in program-
OMo05 ming, if desired.
o | Imputpoint 7™
#0000
DM006
&1 Mov)) Input point
#3000| gain data Sets the
DM007 Z‘;?;mg
@i MOV(21) Input point 8
wioo| Offsetdata
DM008
Input point 8
MOV(21
al gain data
#5000 S
DM00g
6115
© | WRIT(87)
#0010 Transfers the 10 words of parameters from
DM000 BM_tOOO through DM 009 to the Analog Input
o~ nit.
EQ
3.200 6.336 3200 When the transfer is complete, SR
T | 41 6308 (the Equal Flags) tums ON. Here,
IR 3200 is used as a work bit to hold
the status of EQ at this point.

{Continued on next page.)
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(From previous page.)

3200 0103
READ(88) A/D converted data and the Disconnec-
ocoa| tion Flags from points 1 through 8 are
read in and stored in DM 100 through DM
o 108. IR 0103 (the Unconfirmed Data Flag)
DM100)  stops unconfirmed data from being ac-
(EQ) cepted.
3201 6306
I 1 3201 When reading is complete, SR 6306
{the Equal Flags) turns ON, activat-
3201 ing IR 3201,
Mov(21) , .
i | Disconnection Fiags ({the lower 8
DMI0|  bits of DM 108) are output to IR 34,
7
3400
e—If BCD(24) ~
DM106]  jnput point 1
DM300
3401
—if BCD(24)
DM101 Input point 2
DM301
3402 . .
v Binary data from points
| @ ( BCD(4) 1 through 6 is converted
DM102 . to BCD and written to
wwz| [MPutpoint3 DM 300 through DM
305. IR 3400 through
3433 3407 are used as work
—U BCD(24) . bits activated by the Dis-
omios]  Inputpoint 4 connection Flags to pre-
308 vent data from being
moved when an input is
3404 disconnected.
@ 17
“1 BCO@Y Input point 5
DM104
DM304
3405
e—iF BCD(24)
DM105|{  Input point 6
DM305 e
3408
4 MOV{21)
Input point 7
DM106 Scaling (BCD output) is
DM306 performed on points 7
3407 and 8 and the data is
¥ Mov(21) written to DM 306 and
a1 : DM 307 without conver-
DM107 Input point 8 sion.
DM307
3300
¢—| o
3301
.—| ; 0009
3302

1
T—h 0010

(Continued on next page.)
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(From previous page.)

-

oo
3304
1 ) !
b—] }— 0012
3305
1
o] }— 0013
3306
1
—i} 0014
3307
I 0015
I
3308
} 0007
0008 0108
1 i}
[ | it MOV(21)
DM100
DM200
0008 01
L It
— | | MOV(21)
DM101
DM201
010 0110
1 it
| il MOV(21)
DM102
DM202
o1 0N
1 11
l il MoV(21)
DM103
DM203
w2z 0112
L ! L
I i MOV(21)
DM104
DM204
w13 o113
1 L
— | { | Mov(21)
DM105
. DM205
0014 0114
} Il
l ] MOV(21)
DM106
DM206
015 0115
1 11
—i| | Mov(21)
DM107
DM207
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IR 33 is used for peak values. IR 0008
through IR 0015 are used fo activate
the moving of the peak values into the
desired storage locations. Turn ON the
Peak Read Bits and check the Peak
Flags to read the peak values (see the
page 55). IR 0007 is used as the Peak
Reset Flag. Tum both the Peak Reset
Flag and the Peak Read Bit ON to reset
a peak value. i

IR 0108 through IR 0115 are used as
Peak Flags. When the input point data
reaches a peak value, the flag
corresponding to the input point will tumn
ON. When both the Peak Read Bit and
Peak Flags are ON, the peak value,
which will have been read at the last
READ(87), will be written to DM 200
through DM 207.



ADI101 Analog Input Units

Section 5-3

Address | Instruction Operands Address | Instruction Operands
00000 | LD 6115 00027 | BCD(24)
00001 | MOV(21) DM 100
# #FOFF DM 300
DM 000 00028 LD TR 1
00002 | MOV(21) 00029 | AND NOT 3401
# #C000 00030 | BCD(24)
DM 001 DM 101
00003 | MOV(21) DM 301
# #0005 00031 LD TR 1
DM 002 00032 AND NOT 3402
00004 | MOV(21) 00033 | BCD(24)
# #0010 DM 102
DM 003 DM 302
00005 | MOV(21) 00034 | LD TR 1
# #0020 00035 | AND NOT 3403
DM 004 000368 | BCD(24)
00006 MOV(21) DM 103
# #0050 DM 303
DM 005 00037 | LD TR 1
00007 | MOV{21) 00038 | AND NOT 3404
# #0000 00039 | BCD(24)
DM 006 DM 104
00008 MOV(21) DM 304
# #3000 00040 LD TR 1
DM 007 00041 | ANDNOT 3405
00008 | MOV(21) 00042 | BCD(24)
# #1000 DM 105
DM 008 DM 305
00010 | MOV(21) 00043 [ LD TR 1
# #5000 00044 | AND NOT 3406
DM 009 00045 | MOV(21)
00011 LD 86115 DM 106
00012 | WRIT(87) DM 306
# 0010 00046 LD TR 1
DM 000 00047 | AND NOT 3407
00 00048 MOV(21)
00013 LD 3200 DM 107
00014 | AND NOT 6306 DM 307
00015 | OUT 3200 00058 | LD 3300
00016 LD NOT 3200 00060 ouT 0008
00017 | AND NOT 0103 00062 LD 3301
00018 | OR 3201 00063 | OUT 0009
00019 | READ(88) 00064 | LD 3302
0009 00065 ouT 0010
01 00066 | LD 3303
DM 100 00067 | OUT 0011
00020 LD NOT 6306 00068 LD 3304
00021 AND LD 00069 ouT 0012
00022 | OUT 3201 00070 LD 33056
00023 LD NOT 3201 00071 ouT 0013
00024 ouT TR 1 00072 LD 3306
00025 | MOV(21) 00073 | OUT 0014
DM 108 00074 LD 3307
34 00075 ouT 0015
00026 | AND NOT 3400 00076 | LD 3308
00077 ouT 0007

(Continued on next page.)
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(,/

Address | Instruction Operands Address | Instruction Operands
00077 | LD 0008 00089 | LD 0012
00078 | AND 0108 00090 | AND 0112
00079 | MOV(21) 00091 | MOV(21)

DM 100 DM 100

DM 200 DM 200
00080 LD 0009 00092 LD 0013
00081 | AND 0109 00093 | AND 0113
00082 | MOV(21) 00094 | MOV(21)

DM 100 DM 100

DM 200 DM 200
00083 | LD 0010 00095 | LD 0014
00084 | AND 0110 00096 | AND 0114
00085 | MOV(21) 00097 | MOV(21)

DM 100 DM 100

DM 200 DM 200
00086 | LD 0011 00098 LD 0015
00087 | AND 0111 00099 | AND 0115
00088 | MOV(21) 00100 | MOV(21)

DM 100 DM 100

DM 200 DM 200

CV-series PCs The processing speed of CV-series PCs is faster than those of C-series PCs.

56

Therefore, a program made for a C-series PC cannot be converted for a CV-
series PC without altering part of the program. When using the C500-AD101
with the CV-series PC, edit the previous ladder diagram starting on page 52
by adding the C500-AD101 Unconfirmed Data Flag OFF as the WRIT
instruction executing condition as shown in the following ladder diagram.
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A50015

ooo000 [ |

(Next page)

MOV(030)

#FOFF

MOV(30)

D00001

MOV(030)

#0005

MOV(030)

#0010

MOV(030)

MOV(030)

#0050

DO000s

MOV(0300

MOV(030)

D00007

MOV(030

#1000

MOV(030)

#5000
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000011

000016

000019
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010001 1000103

) 4 LY
y ¢ p g WRIT(191)
#0010
D00000
00000
AB000S
| 010000
010000
: 010001
010001
010001
: READ(120)
#0009
10001
D00100
AB0008
: 010002
010002
} MOV(030)
D00106
0101
010100
F BCD(101)
D00100
D00300
010101
4 BCD(101)
p 4
D00101
DO0301
010102
) 4
v 4 BCD(10%)
D00102
D00302
010103
If BCD{101)
D00103
D00303
010104
v ia BCD(101)
000104
D00304
010105
) 4
H BCD(101)
D00105
D00305
010106
I‘{ BCD{101)
D00106
D00306
010107
W BCD(101)
D00107
D00307
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5-3-2

IR Allocations

IR Bit VO comment
1000103 C500-AD101 Unconfirmed Data Flag
010000 WRIT instruction completed
010001 WRIT completion hold
010002 READ instruction executed
010100 Data 0 disconnected
010101 Data 1 disconnected
010102 Data 2 disconnected
010103 Data 3 disconnected
010104 Data 4 disconnected
010105 Data 5 disconnected
010106 Data 6 disconnected
010107 Data 7 disconnected

Four-word Operation

The following example is for four-word operation. We will be using the C500

in this example.

The following table shows the allocations of the IR words allocated to the
Analog Input Unit.

During four-word operation, data is transferred between the Unit and PC ac-
cording to the settings of these control bits and flags.

Bit Output Input
IR 00 IR 01 IR 02 IR03

00 Point 1 Control Bit Point 1 Read Flag
01 Point 2 Control Bit Point 2 Read Fiag
02 Point 3 Control Bit Point 3 Read Flag
03 Point 4 Control Bit Point 4 Read Flag
04  Point 5 Control Bit Point 5 Read Flag
05 Point 6 Control Bit Point 6 Read Flag
06 Writing data | Point 7 Control Bit Reading data | Point 7 Read Flag
07 Point 8 Control Bit Point 8 Read Flag
08 Normal/Peak Control Bit Disconnection Flag
09 Normal/Peak Flag
10 Not used.
" Not used.
12 Peak Reset Bit
13 A/D Conversion Bit Not used.
14 PC Write Completed Bit A/D Read Completed Fiag
15 PC Read Completed Bit A/D Write Completed Flag
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DM Area Allocation

The following table shows the bits used to store the various data resulting

from the binary-converted analog input values.

Input point iMean value Converted data | Converted data
(sampling count) {normal) (peak value)
1 DM 000 0000 DM 100 DM 200
2 DM 001 0000 DM 101 DM 201
3 DM 002 0000 DM 102 DM 202
4 DM 003 0000 DM 103 DM 203
5 DM 004 0005 DM 104 DM 204
6 DM 005 0010 DM 105 DM 205
7 DM 006 0020 DM 106 DM 208
8 DM 007 0050 DM 107 DM 207

Program Using Only Point 1 The following program is used when only one of the input points is used.
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0314 3201
P4 1t

i

Al 1l
A/D Read
Completed Flag

First Scan Flag
6115

MOV(21)

3201

3200 3201
LY. p 4

0113

Al P4

3200
12

O

0108

L4

3201

AD Read
0'3}1’4 Corrpleted Fiag

i

4]

3201

0100

0114

®

0300
I It o - !
il i #H i} Moveen)
Desig- A/DWrite  Disconnsction Normal value 02
nates Corrpleted  detsct flag
point1. Fiag DM 100
0308
W MOV(21)
Peak value 02
DM 200
0115
3300
I 0112
3301
| 3200

If you are not using mean, set the
number of samples to 0 or delete
this part of the program.

Starts A/D conversion.

Turned ON for normal value and OFF
for peak value.

Specifies the point.

indicates PC write is complete.

Transfers normal value.

Transfers peak value.

Indicates PC read is complete.

Turned ON to reset peak value,

This bit tums ON to tum OFF IR 0113, the
A/D Conversion Bit when the peak value
has been read.
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Address | Instruction Operands Address | Instruction Operands
00000 | LD NOT 0314 00016 | AND 0315
00001 | AND 3201 00017 | AND NOT 0308
00002 | OR 6115 00018 | OUT TR 1
00003 | MOV(21) 00019 | AND 0309

# 0000 00020 | MOV(21)
00 02
00004 | OUT 3201 DM 100
00005 | LD NOT 3200 00021 LD TR 1
00006 | AND NOT 3201 00022 | AND NOT 0309
00007 | OUT 0113 00023 | MOV(21)
00008 | LD NOT 3200 02
00009 | OR 3201 DM 200
00010 | OUT 0108 00024 | OUT 0115
00011 LD NOT 0314 00025 | LD 3300
00012 | OR 3201 00026 | OUT 0112
00013 | OUT 0100 00027 | LD 3301
00014 | OUT 0114 00028 | OUT 3200
00015 | LD 0300
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Program Using All 8 Points The following program can be used when all eight input points are being

used.

(Continued on next page.)

First Scan Flag
6115
i1 Mov(21)
#0000
DM 000
MOV21
#0000
DM 001
MOov(21)
#0000
DM 002
MOV(21)
#0000
DM 003
MOV(21)
#0005
DM 004
MOV(21)
#0010
DM 005
MOV(21)
#0020
DM 006
Mov(21)
#0050
DM 007
First Scan Flag
6115
it Mov(21)
#0001
Always OFF Flag 32
6114 N
—} SFT(10)
0314 3208
cP
) L V¥
— —H kS
6114
R
p— | 32

N
Input point 1\
. if you are not
Input point 2 using mean
values, setto
#0000. See
Note 1.
Input point 3
Input point 4
Initial param-
eter setting
input point §
input point 6 Set the mean
data (number
of samples.)
See Note 2.
Input point 7
Input point 8/ e

Sets the initial value of the shift register.
This will be used for writing data consecu-

tively through the output word.

Bits 3201 through 3208 are shifted to
move consecutive parameters to the
output word.

ON
0314

OFF

The bits are shifted when bit 0314 goes

from OFF to ON.

Note 1. When mean is not used, no setting is necessary. The above example in-
cludes settings for all points to allow for easy modification.

2. Mean processing starts after the points are specified, It takes 10 ms x
(number of samples) for the data {o be output.
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(Continued from previous page)
3200
11 MOV(21)
1!
DM 000 ™N
00
3201
11 MOV(21)
DM 001
00
3202
{1 MOV(21)
DM 002
00
3203
11 MOV(21
H D Bit 3209 tums OFF after 8 param-
DM 003 eters are written sequentially out-
00 put to the Unit.
{ } MOV(21)
DM 004
00
3205
i} MOV(21)
DM 005
00
3206
+—| MOV(21)
DM 006
00
3207
] Mov(21)
omoor} S
00
3300 8301
W—W 0108 Turns ON for normal values and OFF for
peak values.
9208 3301 A/D conversion starts. Bit 3208 tums
aml p g on3 ON after data writing is complete.
3209 )
1 o
+— Movi21) Sets the initial value of the shift register.
3408 #0001 This will be used for reading data.
h——l 34
Always OFF Flag
6114 N
——| : SFT{10) The specified bits are shifted sequentially.
Bit 0315 is the A/D Write Completed Flag.
0315 3208 cP
I Y]
ON
6114 R
0315
i * OFF
The bits are shifted when bit 0315 goes
from OFF to ON.

(Continued on next page.)
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i @
3200
3401 0100 0102 01063 0104 0105 0106 0107
___ll \¥ LY )4 )4 )% )4 ()4 0101
I pgi P4 pq P e Pe] p gl P
3201
3402 0100 0101 0103 0104 0105 0106 0107
___ll )4 (P4 Ly ) )4 )4 V4 0102
r P4 P 4] P q) P 4] Py A A1 )
3202
3403 0100 0101 0102 0104 0105 0106 0107
} 1 Ly )4 Ly 9% ) 1K )4 0103
— | rql P 4] P4l g A A A1
3203
0100 0101 0102 0103 0105 0106 0107
1} Ly Ly )4 [§4 Iy4 ()4 ()4 0104
I ¢ P4 P4 A pgi e A
3204
3405 0100 0101 0102 0103 0104 0106 0107
i P4 LY. [§ 4 L (4 LY. 1V 0105
I P4 Pq] P o] p 4] p g P
3208
34 0100 0101 0102 0103 0104 0106 0107
11 1V )4 )4 1) 4 12 LY. L 0106
1 rd) pq) P4 P o] P4 p g A1
3206
3407  0100- 010t 0102 0103 0104 0105 0106
It LY. 1V LY. 1y [§ 4 LY LY. 0107
i P q] Fq| pql pql 4l A1 A1
3207
(Continued on next page)

Specify the points to be
read. These are set up
so that only one of the
operand of these OUT's
is ON at the same time.
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(From previous page.)
T o ~ .2\ PC write is complete.This bt s tumed
H p 4] ON when the point to be used is speci-
fied.
0101
0102
0103
0104
0105
0106
0107
0300 0315 0308 0309 0108 N
_—| ; = : }f ” : MOov(21) Input point 1
02| Normal
DM 100
008 0108
H—H— voviz1)
021 Peakvalue
DM 200
0301 0315 0308 0309 0108
1l I P4 il H Mov(21) o
i ] P4 1 ] wgrt:rt‘ g]olnt 2 Data moved to
02 :
storage locations.
DM 101
IR 0300 through
01339 0'1 ga IR 0307 spedily in-
p (i p (i Mov(21 put data setting for
02| Peak value points 1 through 8.
oM 2t IR 0315 is the A/ID
0302 0315 0308 0308 0108 l\é\llzte Completed
1} i} e |} I MOV(21) Input point 3 9
1 H pq| i 1
oz| Normal IR 0308 is the Dis-
DM 102 connection Flag.
0309 0108 IR 0309 is the Nor-
Ly )4 Mov(21) mal/Peak Fiag
“ A Peak value (usually used with
02 IR 0108).
DM 202
0303 0315 0308 0309 0108
"—l ; = } ,'rf : { : MOV(21) Input point 4
c2] Normal
DM 103
0309 0108
W H— movi2y)
(Continued on next page.) 02] Peak value
DM 203 )
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(From previous page.)

0304 0315 0308 0309 0108 : 3
3 il { |1 Movey Input point 5
oz | Normal
DM 104
0309 0108
W - movia1)
o) Peak value
DM 204
0305 0315 0308 0309 0108
4 il ] moveen Input point 6
| Normal
DM 105
0309 0108
1 - movear)
o] Peak value
DM 205
0306 0315 0308 0309 0108 Data moved
I i Y i} ! MOV(21) Input point 7 .
I i A H 1 Normal (continued
@ from pre-
DM 106 vious pags).
0309 0108
W ] MOV(21)
- “ =] Peak value
DM 206
0307 0315 0308 0309 0108
i {| il # {1 { 1 Moven) Input point 8
oz| Normal
DM 107
0308 0108
H W moveay
02| Peak value
DM 207
o
03:5 IR 0115, the PC Read Completed
+— | 0115 ) Flag, turns ON when IR 0315, the A/D
Read Completed Flag, tums ON.
3s01 - ond » Tums ON when a peak value is reset.
I 0112 } |R 0144 is the PC Write Completed
. Flag See Note 1.
3.“-’?0 0.1:4 a1 ) Turns ON when a peak value is being
¥ 1 read (any bit can be used). See Note 2.

Note 1. The peak value is reset when the Peak Reset Flag turns OFF.

2. The peak value is held while the Peak Flag is ON. IR 0114 initiates the
reading of new peak values while IR 3501 is ON.
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Address | Instruction Operands Address | Instruction Operands
00000 | LD 6115 00026 | LD 3205
00001 MOV(21) 00027 | MOV(21)
# 0000 DM 005
DM 000 00
00002 | MOV(21) 00028 | LD 3206

# 0000 00029 | MOV(21)
DM 001 DM 006
00003 | MOV(21) 00
# 0000 00030 | LD 3207

DM 002 00031 MOV(21)
00004 | MOV(21) DM 007
# 0000 00
DM 0003 00032 | LD NOT 3300
00005 | MOV(21) 00033 | AND NOT 3301
# 0005 00034 | OUT 0108
DM 004 00035 | LD 3208
00006 | MOV(21) 00036 | AND NOT 3301
# 0010 00037 | OUT 0113
DM 005 00038 | DIFU(13) 3209
00007 | MOV(21) 00038 | LD 3209
# 0020 00040 | OR 3408

DM 006 00041 MOV(21)
00008 MOV(21) # 0001
' # 0050 34
DM 007 00042 | LD 6114
00009 | LD 6115 00043 | LD NOT 0315
00010 | MOV(21) 00044 | AND 3208
# 0001 00045 | LD 6114

32 00046 | SFT(10)
00011 LD 6114 34
00012 | LD 0314 34
00013 | AND NOT 3208 00047 | LD 3400
00014 | LD 6114 00048 | OR 3200
00016 | SFT(10) 00049 | AND NOT 0101
32 00050 | AND NOT 0102
32 00051 AND NOT 0103
00016 | LD 3200 00052 | AND NOT 0104
00017 | MOV(21) 00053 | AND NOT 0105
DM 000 00054 | AND NOT 0108
00 00055 | AND NOT 0107
00018 | LD 3201 00056 | OQUT 0100
00019 | MOV(21) 00057 | LD 3401
DM 001 00058 | OR - 3201
00 00059 | AND NOT 0100
00020 | LD 3202 00060 | AND NOT 0102
00021 MOV(21) 00061 AND NOT 0103
DM 002 00062 | AND NOT 0104
00 00063 | AND NOT 0105
00022 | LD 3203 00064 | AND NOT 0106
00023 | MOV(21) 00065 | AND NOT 0107
DM 003 00066 | OUT 0101
00 00067 | LD 3402
00024 | LD 3204 00068 | OR 3202
00025 | MOV(21) 00069 | AND NOT 0100
DM 004 00070 | AND NOT 0101
00 00071 AND NOT 0103

(Continued on next page.)

67



ADI101 Analog Input Units

Section 5-3

68

Address | Instruction Operands Address | Instruction Operands
00072 AND NOT 0104 00128 OR 0102
00073 | AND NOT 0105 00129 | OR 0103
00074 AND NOT 0106 00130 OR 0104
00075 | AND NOT 0107 00131 | OR 0105
00076 ouT 0102 00132 OR 0106
00077 LD 3403 00133 OR 0107
00078 | OR 3203 00134 | AND NOT 0314
00079 AND NOT 0100 00135 OuUT 0114
00080 | AND NOT 0101 00136 | LD 0300
00081 AND NOT 0102 00137 | AND 0315
00082 | AND NOT 0104 00138 | AND NOT 0308
00083 | AND NOT 0105 00139 | OUT TR 1
00084 | AND NOT 0106 00140 | AND 0309
00085 | AND NOT 0107 00141 | AND 0108
00086 | OUT 0103 00142 | MOV(21)

00087 | LD 3404 02
00088 OR 3204 DM 100
00089 AND NOT 0100 00143 LD TR 1
00090 AND NOT 0101 00144 AND NOT 0309
00091 { AND NOT 0102 00145 | AND NOT 0108
00092 AND NOT 0103 00146 MOV(21)

00093 AND NOT 0105 Q2
00094 | AND NOT 0106 DM 200
00095 | AND NOT 0107 00148 | LD 0301
00096 ouT 0104 00149 AND 0315
00097 { LD 3405 00150 | AND NOT 0308
00098 | OR 3205 00151 | OUT TR 1
00099 | AND NOT 0100 00152 | AND 0309
00100 | AND NOT 0101 00153 | AND 0108
00101 AND NOT 0102 00154 MOV(21)

00102 AND NOT 0103 02
00103 AND NOT 0104 DM 101
00104 AND NOT 0106 00155 LD TR 1
00105 | AND NOT 0107 00156 | AND NOT 0309
00106 | OUT 0105 00157 | AND NOT 0108
00107 | LD 3406 00158 | MOV(21)

00108 OR 3206 02
00109 | AND NOT 0100 DM 201
00110 | AND NOT 0101 00158 | LD 0302
00111 AND NOT 0102 00160 | AND 0315
00112 AND NOT 0103 00161 AND NOT 0308
00113 | AND NOT 0104 00162 | OUT TR 1
00114 | AND NOT 0105 00163 | AND 0309
00115 AND NOT 0107 00164 AND 0108
00116 ouT 0106 00165 MOV(21)

00117 | LD 3407 02
00118 OR 3207 DM 102
00119 | AND NOT 0100 00166 | LD TR 1
00120 | AND NOT 0101 00167 | AND NOT 0309
00121 | AND NOT 0102 00168 | AND NOT 0108
00122 AND NOT 0103 00169 MOV(21)

00123 AND NOT 0104 02
00124 | AND NOT 0105 DM 202
00125 AND NOT 0106 00170 LD 0303
00126 LD 0100 00171 AND 0315
00127 | OR 0101

(Continued on next page.)
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Address | Instruction Operands Address | Instruction Operands
00172 | AND NOT 0308 02
00173 ouT TR 1 DM 205
00174 AND 0309 00203 LD 0306
00175 | AND 0108 00204 | AND 0315
00176 | Mov(21) 00205 | AND NOT 0308
02 00208 | OUT TR 1
DM 103 00207 AND 0309
00177 LD TR 1 00208 AND 0108
00178 | AND NOT 0309 00209 | MOV(21)
00179 | AND NOT 0108 02
00180 | MOV(21) DM 106
02 00210 | LD TR 1
DM 203 00211 AND NOT 0309
00181 LD 0304 00212 { AND NOT 0108
00182 AND 0315 00213 MOV(21)
00183 | AND NOT 0308 02
00184 | OUT TR 1 DM 206
00185 | AND 0309 00214 { LD 0307
00186 AND 0108 00215 AND 0315
00187 | MoOv(21) 00216 | AND NOT 0308
02 00217 ouT TR 1
DM 104 00218 AND 0309
00188 LD TR 1 00219 AND 0108
00189 | AND NOT 0309 00220 | MOV(21)
00190 | AND NOT 0108 02
00191 MOV(21) DM 107
02 00221 LD TR 1
DM 204 00222 | AND NOT 0309
00192 LD 0305 00223 AND NOT 0108
00193 AND 0315 00224 MOV(21)
00194 | AND NOT 0308 02
00195 | ouT TR 1 DM 207
00196 AND 0309 00225 LD 0315
00197 AND 0108 00226 ouT 0115
00198 MOV(21) 00227 LD 3501
02 00228 AND 0114
DM 1056 00229 ouT 0112 |
00199 | LD TR 1 00230 | LD 3500
00200 AND NOT 0309 00231 AND 0114
00201 AND NOT 0108 00232 | OUT 3301
00202 | MOV(21)
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5-4 DAO001 through DA005 Analog Output Units

All that is necessary in programming these Units is to move a binary vaiue
(up to 4095) to the word allocated to the desired output point. The following
example coverts BCD input from outside the PC to binary and places the re-
sults in the proper output words for unipolar outputs. The words allocated to
each Unit are shown above the Unit. The program, written for a C500, is
shown on the following page.

IR 05
IR 01 IR 02 IR 03 IR 04 IR 06
I Input
nput data 1 data 1
0 reaﬂmlng not
=0 [00 == 0[] —6 "o [0[60]] | 0G0 e convertible
o2 + 1] 01 o2 1] 01 ) O | 1] 01 i] ot -2 input
o2 [0 =12 [92]| mputdata1 | 2 [02]] | 2] 702 da:a1
X100 5 r 3] 03 || X100 3|03 read timing | 3 | 03 3]03 ggnvenib!e Input
< 4 [ 04 - 4104 4[04 4104 ;gﬁ;aloz
~»1 5 | 05 —> 5| 05 5[05|||5[05 output
Ze16 | 05 == el 6|06l le[06
X101 L7 1707 || x10 707 7071l | 7[ 07
8 |COM 8 [COM 8 [cOM | | & [cOM
20,1908 2] 9|08 ofos|||of08 Inout
2', 1d 09 2 . 14709 1qoo]| | 1d08 o dota 1
2. 11]10 , 2] 11[ 10 1o || | 1170 analog
X102 22 171 | | x102 2w 1911 121 13711 output
2yt 14772 2:’ 1912 gzl g2
2ol 14 13 2 ol 1413 14 13|| |14 13
221 1673 2,1 1514 14 14 19 14
x108 2ot 15 || x108 2| 16715 1d 51| |16 15
17]COM 17]coM 17coM | | 14CoM
18 18 18 18
19 19 19 18
Input Unit Input Unit InputUnit  Output Unit Analog Output Unit
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osoo

0—“ CMP(20)
Input (]
data o
1
read 6307 (LE)
condi- _l BIN23)
tion p
05
6306 (EQ) O
| 0400
L
6305 (GR)
0400
6303 (ER) (See note.)
il
L
0301
1 CMP(20)
Input 02
data
2 40%
fea% i 6307 (LE)
conat g p—————— a2
tion &) =
06
6306 (EQ)
] 0401
i
6305 (GR)
0401
6303 (ER) Note

Compares input 1 data
with 4096.

Converts input 1 data
to 12-bit binary and
transfers it to the
Analog Output Unit.

Indicates input 1 data is
not convertible.

Compares input 2 data
with 4096.

Converts input 2 data
to 12-bit binary and
transfers it to the
Analog Output Unit.

Indicates input 2 data is
not convertible.

The error flag turns on if the

input data is not in BCD form.

Address | Instruction Operands
00000 LD 0300
00001 { OUT TR 1
00002 CMP({20)

01
4096
00003 | AND 6307
00004 | BIN(23)
01
05
00005 LD TR 1
00006 AND 6306
00007 | OR 6305
00008 OR 0400
00009 OR 6303
00010 | OUT 0400
00011 LD 0301
00012 | OUT TR 1
00013 CMP(20)
02
4098
00014 ] AND 6307
00015 | BIN(23)
02
06
00016 | LD TR 1
00017 | AND 6306
00018 | OR 6305
00019 | OR 0401
00020 | OR 6303
00021 OouT 0401
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5-5 DA101 Analog Output Units

All that is necessary in programming this Units is o move a binary value (up
to 4095) to the word allocated to the desired output point.

The following program, written for the C500, transfer data between the PC
and Analog Output Unit. The conversion data is stored in DM 100. The Unit
will uses IR 10 through IR 13. Only the programming for point 1 (IR 10) is
shown. The programming for the rest of the points follows the same logic.

Program for BCD Data
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o) |
'l CMP(20) Compares the content of
Output pM100| DM 100 with 4096.
condition
#4096
6307 (<)
f— BIN(23) if the data is less than
DM 100 40986, the data is con-
verted to binary and
10|  transferred to the Unit.
33,97 (<) If the data is not
y i 3000 convertible, IR 3000
is tumed ON.
6303 (ER)
3000
_l ’.__..__
Address | Instruction Operands Address | Instruction Operands
00006 | LD 0000 00004 | BIN(23)
00001 | OUT TR 1 DM 100
00002 | CMP(20) 10
DM 100 00005 | LD TR 1
# 4096 00006 | AND NOT 6307
00003 AND 6307 00007 OR 6303
00008 | OR 3000
00008 | OUT 3000
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e
Program for Binary Data
N,
+| CMP(20)

I Compares the content of
Output DM100| DM 100 with OFFF.
condition

#OFFF
6305 (>}
4 MOV(21) If the data is not greater
oM 100 than OFFF, the data is
transterred to the Unit.
10
6305: {>) If the data is not
— | 3000 ) convertible, IR 3000
is turned ON.
6303 (ER)
3000
Address | Instruction Operands Address | Instruction Operands

00000 | LD 0001 00004 | MOV(21)
00001 | OUT TR 1 DM 100
00002 | CMP(20) 10

DM 100 00005 LD TR 1

# OFFF 00006 | AND 6305
00003 | AND NOT 8305 00007 | OR 6303

00008 | OR 3000
00009 | OUT 3000
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Analog Input Units

Appendix A
Standard Models

PC Specifications Model
c120 1t05V, 41020 mA 3G2A6-AD006
OtoiOV 3G2A6-AD007
C500 010 10V, 0 to 20 mA (adjustable) C500-AD101
C1000H 1t05V,41t020 mA 3G2A5-AD001
C2000H Cto10V 3G2A5-AD002
OtoSV 3G2A5-AD003
-10to 10V 3G2A5-AD004
-5to5V 3G2A5-AD005
1to5V, 41020 mA 3G2A5-AD006
OtoiOV 3G2A5-AD007
Analog Output Units
PC Specifications Model
C120 1105V, 41020 mA 3G2A6-DA001
Oto10V 3G2A8-DA002
Oto5V 3G2A6-DA003
~10to 10V 3G2A6-DA004
~-5to8V 3G2A6-DA005
C500 Oto10V, 1105V, 41020 mA C500-DA101
C1000H 1105V, 41020 mA 3G2A5-DA001
C2000H Oto10V 3G2A5-DA002
Oto5V 3G2A5-DA003
-10to 10V 3G2A5-DA004
-5to5V 3G2A5-DA005

Expansion I/O Racks
(For connecting Analog: I/O Units to the C120)

Power supply Model
100 VAC 3G2C4-S1025
200 VAC 3G2C4-S1026
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Appendix B
Specifications
ADO001 through AD005 Analog Input Units

All general specifications of the AD001 through AD005 conform to those of the C Series except the following:
e Insulation resistance between the external terminals and the frame: 5 MQ min. (at 250 VDC)
e Dielectric strength between the external terminals and the frame: 500 VAC, 50/60 Hz for 1 minute

Number of analog Inputs 2
Input signal range (See Note 1.) Voltage inputs 1to 5V (AD0O1)
0to 10 V (AD002)
0to 5V (AD0O3)
—10to 10 V (AD00C4)
-5 1o 5 V (AD005)
Current inputs 4 to 20 mA (AD001)
Input impedance Voltage input:: 1 MQ min.
Current input: 250 Q
Resolution 1/4095 (full scale)
PC signal 12-bit binary (for bipolar outputs, 11-bit binary + 1 sign bit.)
Linearity error 10.1% max.
Accuracy 10.2% max. (full scale at 25°C)
Accuracy temperature coefficient +100 PPM/°C (full scale)
Conversion time 2.5 ms max./port
Conversion cycle 5§ ms max.
Max. PC write delay (See Note 2.) 1s
Conversion method Sequential comparison
Max. input signal Voltage input: £15 V
Current input: 260 mA
External connections Terminal block (not removable)
Power consumption 500 mA max. at &5 VDC
Weight 600 g max.
Note The PCwrite delay is the time required for achange in the input signal to be converted and transferred to the
PC bus.
Analog input I
0
X Time
) Conversion
: cycle A filter inside the Unit causes
the digital signal to increase
Digital output in a stepwise fashion.
(to PC)
PClwrite delay
0000 4
& Time
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Specifications

Appendix B

ADO006 and AD007 Analog Input Units

All general specifications of the AD006 and AD007 Analog Input Units conform to those of the C Series ex-

cept the following:

e Insulation resistance between the external terminals and the frame: 5§ MQ min. (at 250 VDC)
e Dielectric strength between the external terminals and the frame: 500 VAC, 50/60 Hz for 1 minute

Number of analog inputs

4

Input signal range (See Note 1.)

Voltage inputs

0 to 10 V (AD007)
110 5 V (AD00G)

Current inputs

4 10 20 mA (AD00S)

Input impedance

Voltage input:: 1 MQ min.

Current input: 250 Q

Resolution 1/1023 (full scale)
PC signal 10-bit binary
Linearity error 10.2% max.

Accuracy

+0.2% max. (full scale at 25°C)

Accuracy temperature coefficient

1150 PPM/°C (full scale)

Conversion time

2.5 ms max./port

Conversion cycle

10 ms max.

Max. PC write delay (See Note 2.)

1s

Conversion method

Sequential comparison

Max. input signal

Voltage input: £15 V

Currentinput: 60 mA

External connections

Terminal block {not removabie)

Power consumption

750 mA max. at 5 VDC

Weight

650 g max.

Note The PC write delay is the time required for a change in the input signal to be converted and transferred to the

PC bus.

Analog input T

Digital output

(to PC)
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Specifications

Appendix B

AD101 Analog Input Unit

All general specifications of the AD101 Analog Input Unit conform to those of the C Series.

Number of analog inputs

8

Input signal range

Voltage inputs: 0 to 10 VDC (adjustable)
Current inputs; 0 to 20 mA (adjustable)

Resolution (See Note 1.)

1/4096 max.

Accuracy

25°C 10.5% (full scale, including linearity error)

0 to 55°C +1.0% (full scale, including linearity error)

Conversion time (See Note 2.)

10 ms max./port

Input impedance Voltage input 1 MQ min.
Current input 250 Q

Max. input signal Voltage +i5V
Current 130 mA

PC signal 12-bit binary

Number of words 32 or 64 (selectable)

External connections

30-pin terminal block (not removable)

Isolation

Between input terminals and PC: photocoupler

Between input terminals and Unit: none

Power consumption

880 mA max. at5 VDC

Dimensions

34.5 (W) x 250 (H) x 120 (D) mm

Weight

700 g max.

Note 1. This is the resolution when the difference between offset and gain is at
least 4 V (16 mA). The resolution is less for smaller ranges (e.g., if the

difference is 2 V, the resolution is 1/2048).
This is the conversion time when the signal changes from one end of the

range to the other. The smaller the signal change, the shorter the conver-

sion time.
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DAO001 through DA0O5 Analog Output Units

All general specifications of the DAD01 through AD005 Analog Output Units conform to those of the C Series

except the following:

« Insulation resistance between the external terminals and the frame: 5 MQ min. (at 250 VDC)

« Dielectric strength between the external terminals and the frame: 500 VAC, 50/60 Hz for 1 minute

Number of analog outputs 2
1 to 5V (DA0O1)
0to 10 V (DA0O2)
Qutput signal range Voltage outputs 0to 5V (DA0O3)
-10 to 10 V (DA00C4)
-5 to 5 V (DAOOS)
Current outputs 4 to 20 mA (DAO0O1)

Max. output impedance

Voltage output:: 0.5 Q

Max. output current

Voltage output: 15 mA

Max. load resistance

Current output: 850 Q

Resolution

1/4095 (full scale)

PC signal

12-bit binary (for bipolar outputs, 11-bit binary + 1 sign bit.)

Linearity error

+1/2 LSB max. (at 25°C)

Accuracy +0.2% max. (full scale, at 25°C)
Accuracy temperature coefficlent +50 PPM/°C
Conversion time 5 ms max.

Conversion cycle

PC program scan time

External connections

Terminal block (not removable)

Power consumption

550 mA max. at 5 VDC

Weight

600 g max.

DA101 Analog Output Unit

All general specifications of the DA101 Analog Output Unit conformi to those of the C Series.

Number of anzlog outputs 4
Output signai range Voltage outputs | 1to5V
Oto10V
Current outputs | 4 to 20 mA
Resolution 1/4096
Accuracy 25°C +0.5% max. (full scale, including linearity error)
0 to 55°C +1.0% max. (full scale, including linearity error)
Conversion time (See Note.) 10 ms max.

Max. output impedance

Voltage output: 0.5 Q

Max. output current

Voltage output: 10 mA

Max. load resistance

Current output: 400 Q

PC signal

12-bit binary

Number of words

64

External connections

17-pin terminal block {not removable)

Isolation

Between output terminals and PC: photocoupler

Between output terminals and Unit: none

Power consumption

1.3 Amax. 5 VDC

Dimensions

34.5 (W) x 250 (H) x 113 (D) mm

Weight

650 g max.

Note Thisisthe conversion time when the signal changes from one end of the range to the other. The smallerthe
signal change, the shorter the conversion time.
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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. W121-E1-2A

'— Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the

previous version.

Revision code Date Revised content
2 March 1990 Maijor Revision :
The entire manual was completely restructured, terms were changed and unified,
and text was corrected and expanded.
2A March 1998 ADOO1 through AD0OOS added.

TR bits and mnemonic code added to programs.

Page 6: CPU model numbers corrected in caution.

Page 7: Directions to set DIP pins corrected.

Page 18: Two paragraphs of information added to Data Writing Area.

Page 30 : Bottom model number corrected and dimension changed from 100 to
103 in bottom graphic. ‘

Page 31: Current Inputs diagram corrected.

Pages 32, 34: “MW"” corrected to "MQ” and “W” corrected to "Q.”

Page 35: Model numbers corrected in headings.

Page 41: Operand corrected in third ANDW(34).

Page 44: "61115” corrected to “6115” and operand in first MOV(21) corrected.
Page 45: Instruction names and function codes corrected.

Page 47: Ladder diagram program added for CV-series use.

Page 56: BID corrected to BIN. Function code corrected for BIN and operand cor-
rected in bottom OUT.

Page 59: PC-Analog I/O Unit applicability corrected.
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