INSEVIS

Product information

Periphery module
PM DIO8-Z

Changes to older versions of this document

Changed in Rev. 05: new versions DIO8Z...03 explained
Changed in Rev. 06: new design line
Changed in Rev. 07: new configuration: “count-up counter and time measurement”

(valid from 03/2015 / from art.-no. DIO8Z...-03, ConfigStage 1.0.14.20, Firmware BS 2.2.4)
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compact periphery module
with 6 dedicated input
channels and 2 fast back-
readable outputs 24V/2A in 3
hardware versions:

for 24V:
6 digital inputs 24V
2 digital back-readable
outputs 24V/2A
(Art.-no. PM-DIO8Z-24V-03)

for 5V
6 digital back-readable
outputs 5V
2 digital back-readable
outputs 24V/2A
(Art.-no. PM-DIO8Z-5V-03)

for RS422
6 bidirectional channels
according RS485 / RS422
2 digital back-readable
outputs 24V/2A
(Art.-no. PM-DIO8Z-422-03)

configurable by software to:
- 2 up/down-counter for
encoder or puls and
direction signal
reference track
2 compare-outputs

or
- 2 counter to measure
frequency or time period
for encoder or puls and
direction signal
2 compare-outputs

or

- 6 counter 16 bit
count-up or
measure time period

or
- 2 SSl absolute encoder
interfaces

alert function

Counting with 32 Bit
time resolution 40 ns
configurable input filter
green diagnostic LED
for each in-/ output
insertion stripe with
description field for
every signal

insertion stripe with
description field for
every signal

———

INSEVIS

inscription areas for

==

' — inserting stripe
Name | Name
for customers name +24V | +24V for customers name
L+ (24V) for outputs rsvo)l5v(0) L+ (24V) for outputs
5V-supply for encoder 5V-supply for encoder
- PR y. . DI/00+|DI/O4+ ;. ppy‘ o
positive switching input positive switching input
negative schwitching input* 4g°!/00- PIo4- i negative schwitching input*
positive switching input DI/O1+[DI/O5+(e positive switching input
negative schwitching input* N /01- bros. I negative schwitching input*
positive switching input positive switching input
: ppm g s 1/02+DI/O6+ . . .
negative schwitching input negative schwitching input
backreadable output** 0.3 gP1/02- PI/06- I8 backreadable output** 0.7
digital ground M (0V) IDI/03 PI/IO7 1§ digital ground M (0V)
0 OV | OV PO
- .
state LED for « changeable customized
(Pin2 = Byte 0.0) _XJ with your logo before order
%ff gre"‘:’: @ Tl * n.c. only at 24V-signals
Low 3 High \3 47447 ** inactive by default
HOBE (it means: as input)
519lisko
L+ (+24V) L+ (+24V)
n.c. +5V
track A DI O(+ DI 4(+ track A
n.c. i Dl 4(- track A
1 track B DI1(+ DI5(+  trackB| [
T N.C. 9 DI 5(- track
trackZ DI 2(+ DI 6(+ track Z
n.c. A M DI6 (- track 7
DIO 3 | N DIO 7
M (QV) B ¥ M (0V)
sample left: encoder 24V sample right: encoder RS422
Figure above: description and wiring of all connec- Input
tions of periphery module DIO8Z-24V-03 - 0
! L+ f~1.11
4 Output
\ Start address: 0
é} DIO(3.7) Og 19 gl
Counter
Backpl M O10,20
ERCHIE Configuration: Up and Down-Counker v
3 [#] Download
Parameter Address
] Channel 1:
L+ f~1. 11
| O
\ Module information
T DIO(3.7) OB, 19 - i
<} |:1'] Mame: DIoEz
Backplane M 10.20 Order number: PM-DIOE-02
_O Description: 18 Digitalzingange, 2 Digitalausganae, 2 Zahler
DIO8Z Counter, configuration El
Le 01 1 Description:  Up and Down-Counker
|j Yersion: vi.0
@ f Aoz Og‘ = = Counter input: | Disabled v
\ Input filker: |1 ps v
Backplane M_O10 20 Compare value; |0

Figure above: block diagram of DIO3 and DIO7
as input (top), as output (L+ switching, middle)
and as output (M-switching, down)
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INSEVIS

Technical data

20 x 108 x 70 mm
ca. 150 g

-20°C ... +60°C (without condensation)
-30°C ... +80°C

cage clamp connector with lift-arms or bolt flanges on the sides
(cage clamp technology) for cross section up to max. 1,5mm?

10V ..30VDC
20 mA (max.) without load
internal limited

30m
100m
DI/O0 ... DI/O2, (RS422 without (with terminating
DI/O4 ... DI/O6 24V sV terminating resistor) RS422 resistor)
8 (max.), all with alert-function (interrupt)
8, green
PM-DIO8Z-24V-03 PM-DIO8Z-5V-03 PM-DIO8Z-422-03
oV ... +5V 0..+3V
+7,5V ... +30V +4 .. +5V
DI/O0(+) .. 7(+): signal DI/O0(+) ..2(+), 4(+) .. 6(+): signal
DI/O0(-)..2(-), 4(-) .. 6(-): open DI/O0(-)..2(-), 4(-) .. 6(-): open
+2.5V ... +30V +2..+5V
oV ... +1.5V 0..+1V
DI/O0(+) .. 2(+), 4(+) .. 6(+): 5V DI/O0(+) .. 2(+), 4(+) .. 6(+): open
DI/OO0(-) .. 2(-), 4(-) .. 6(-): signal DI/OO(-) .. 2(-), 4(-) .. 6(-): signal

- differential reg. RS422
- differential reg. RS422

DI/O0(+)..2(+), 4(+).. 6(+): 6kOhm 1.5 kOhm 150 Ohm
DI/OO0(-) .. 2(-), 4(-) .. 6(-):
Diode + 1.5 kOhm

max.5mA

no
no
no

2 ps (typ.)
2 ps (typ.)

125kHz (subject to change)

DI/O3, DI/O7
2 with L+
2, green
1,0 V bei 500Q (max.) 0V ... +5V
L+ - 1,0V bei 0,5A Last (min.) +7,5V ... +30V
0,5mA (max.)
2 A (max. bis 60°C,
subject to change)
30 ps (typ., without load) 50 ps (typ.)

100 Hz
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INSEVIS

The function module DIO8Z is a counter module with 6 function channels and 2 fast digital back-readable outputs.

Signal level

Function channels are available in 24V-, 5V- and RS422-versions (to be configured at INSEVIS only).
Bi-directional functions are possible only in 5V- and RS422-versions.

Configuration “up/down counter”

(hardware version 4.0, configuration vers. 1.000)

The function module contains 2 fast forward- and backward counters with alternative interfaces for encoder or pulse and
direction signals.

The counter register has a preset- and a reference function.

The encoder interface always quadruples (x4) the number of physical pulses.

Preset and Reset
Counter can be preset in an asynchronous way with any values by the preset function. The new setpoint is written into the
setpoint register (for reset write “0”) and activated by a bit inside of the control byte.

Homing

The reference (homing-) function sets back the counter in a synchronous way onto an external reference signal (Z-trace).
The homing mode will be started by setting a bit inside of the control byte and keeps active until the reference signal is
detected. Then the counter returns into normal operation mode. The appearance of the reference signal can be requested
by status bits.

Compare

The compare output will become active when the counter value exceeds the configuren Compare value. To configure the
compare value the new value is written into the setpoint register and activated by a bit inside of the controlbyte.

Output 0.3 rsp. 0.7 and the counter compare output are logical xor-ed. Setting the output value bit inverts the compare-
output (and vice versa)

[a][0]:74
DIO8Z
e
1 12 +5V-Ausgang DI(0)+ O3 Spur A
2,12 ~+5V-Ausgang DI(0)+ OB Spur A Inkremental DI(4)+ 13
Inkremental- DI(4)+ 13 _ | geber-
__| geber- Interface DI(0)- 04, Spur \A
Interface DI(1)+ 05 Spur B DI(4)- 14
A - DI}t 5. SpurB
O pur
DI(2)+ ~7, SpurZ M DI(5)+ 15
Di)r 17 DIt} _(p. Sour'e
i - +5V
Inkremental DI5) 16 oVl
DI(0..2)- 4 ‘,E n.c. geber 24V DIQ)t  ~7,SpurZ m
DI(4.6)- ~14,16,18 DIy 17
P—
DI(2)- OS, Spur\Z
L+ C1 11 H DI(6)- 18
- W Inkremental-
il geber RS422
I DIO(3.7) Ce 19 oy .
Ruckwand- 24V -
bus - M_1~10.20 | DIOB7) (.19
Riickwand-
Biis M (1020

Samples: Block diagrams of DIO8-Z(24V) with 24V-encoders and DIO8-Z(RS422) with RS422-encoders

S7-Data

The 32 bit counters are latched with the read of the less significant byte (LSB) into an mirror register. The remaining bytes
are read from there. So it is possible to use byte, word and dword access. Consider to always read the LSB first to get a new
and consistent counter value. Due to S7's high endian addressing the physical LSB is read at offset 3 using byte and at
offset 2 using word access.

The control byte works static, i.e. the control bits must be set and reset. Consider that the process image will be updated at
control point time — wait 1 cycle between set and reset or use direct periphery access.

Setup

The setup fur input-mode (inactiv/activ, encoder or pulse/direction), filter time and compare value can be done in the
software “ConfigStage”. It is also possible to change these value at runtime from S7-code.
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Hardware Interrupt (for “-T”-series devises only)
The compare output of each counter is assigned to an alarm channel. Each channel is to be enabled or disabled at runtime
by a control bit (offset 11) separately.
In case of enabled channel and active compare output OB40 will be called. While the runtime of OB40 new events of the
same channel are ignored.
Parameter OB40_MDL_ADDR of OB40's local data contains the base address of the peripheral modul,
parameter OB40_POINT_ADDR of OB40's local data contains status bits, corresponding the causing channel.
The format of the status bits is identical to the enable bits (.0 counter0, .1 counter1)

INSEVIS

Assignment of process image “up/down counter”

The function module uses 12 byte in- and outputs in the process image.

Offset

/10

Function

Description

0.3

Counter 0

32 bit forward and backward counter

0]

Setpoint register counter 0
(Config-, Compare-, Preset-Register)

asynchronous setpoint counter0,
operation control bit depended

4.7

Counter 1

32 bit forward and backward counter

Setpoint register counter 2
(Config-, Compare-, Preset-Register)

asynchronous setpoint of counter1
operation control bit depended

Input bits (status bits)

.0 pulse / trace A counter 0

.1 direction / trace B counter 0
.2 trace Z counter 0

.3 input 24V or status output 0.3
.4 pulse / trace A counter 1

.5 direction / trace B counter 1
.6 trace Z counter 1

.7 input 24V or status output 0.7

Output enable bits

.0 - .7 output enable

activate output driver of corresponding channel
- not allowed when use channel as input

- doesn't work at 0.-.2 and .4-.7 in 24V version

reserved

Output data bits

.0 - .7 output

10

Status byte

.4 reference mode counter 0
.5 reference mode counter 1
'"1" reference mode active
'0" reference impulse detected and counter resetted
Mode 'counting'

Control byte

.0 set preset counter 0

While this bit is 1 the output value from offset 0...3

will be carried over into counter 0.
.1 set preset counter 1

While this bit is 1 the output value from offset 4...7

will be carried over into counter 1.
.2 set compare value 0

While this bit is 1 the output value from offset 0...3

will be carried over into the compare register of counter 0.
.3 set compare value 1

While this bit is 1 the output value from offset 4...7

will be carried over into the compare register of counter 1.
.4 enable homing mode counter 1
.5 enable homing mode counter 2

If counter is in homing mode and trace Z is '1',

the counter is resetted and the homing mode is left.
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INSEVIS

Offset |I/O |Function Description
0] Control byte .6 Set Config 0
.7 Set Config 1
While this bit is 1 the output value from offset 0...3 /4...7
will be carried over into the configuration register
.0 SW-Gate 0=STOP, 1=RUN
.1 Mode_INK 0=Puls/Dir, 1=encoder 4x
.2res
.3res.
4-5 limit of input bandwith
00 = 500kHz
01 = 30kHz
10 = 8kHz
11 = 2kHz
.6-.15 res.
.16 - .31 res.
11 | Status Alarm enable State of enabled alarms
0] Alarm enable Alarm
.0 enable compare counter 0
.1 enable compare counter 1

Description of function pins “up/down counter”

Pin Identification Function Direction
1,11 +24V common 24V-supply of outputs Input / supply
2,12 |5V(0) common 5V-outputs to supply the encoders Output

3 DI/O0+ positive switching input trace A / pulse counter0 Input

4 DI/O0- negative switching input" trace /A counter0 Input

5 DI/O1+ positive switching input trace B / direction counterQ Input

6 DI/O1- negative switching input" trace /B counterQ Input

7 DI/O2+ positive switching input trace Z counterO Input

8 DI/O2- negative switching input" trace /Z counter0 Input

9 DI/O3+ back-readable output? 0.4 Output

10,2 |0V common reference potential Input / supply
13 DI/O4+ positive switching input trace A counter1 Input

14 D1/O4- negative switching input" trace /A counter1 Input

15 DI/O5+ positive switching input trace B counter1 Input

16 DI/O5- negative switching input" trace \B counter1 Input

17 DI/O6+ positive switching input trace Z counter1 Input

18 DI/O6- negative switching input" trace /Z counter1 Input

19 DI/O7+ back readable output? 0.7 Output

" keep pin unconnected at hardware version ,24V*, optional use in version ,5V“

2 default configuration: input
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INSEVIS

Description of the status-LEDs configuration “up/down counter”

Pin Identification Function

2,12 |5V 5V-supply voltage ok

3 DI/O0 State on input .0 pulse / track A counterQ

4 DI/O0 Output .0 enabled

5 DI/O1 State on input .1 direction / track B counterQ
6 DI/O1 Output .1 enabled

7 DIl/02 State on input .2 track Z counterQ

8 DI/02 Output .2 enabled

9 DI/O3 State on input .3 / back-readable output 0.3
13 DI/O4 State on input .4 pulse / track A counter1

14 DI/O4 Output .4 enabled

15 DI/O5 State on input .5 direction / track B counter1
16 DI/O5 Output .5 enabled

17 DIl/O6 State on input .6 track Z counter1

18 DI/O6 Output .6 enabled

19 DIl/O7 State on input .7 / back readable output 0.7

Configuration “Frequency and Time measurement”

(hardware version 4.0, configuration ver. 1.0)
The function module contains 2 fast forward- and backward counters to measure frequency (rsp. revolution speed) or time
period

Measure frequency / revolution speed
The counter inputs can be configured as single channel, detecting rising edges or as encoder interface, which quadruples
(x4) the number of physical pulses.

Cycle duration / time measurement
The counter measures the time between two rising edges of the pulse input, encoders are treated as single channel. There
is no direction detection

Compare

The compare output will become active when the counter value exceeds the configuration Compare value. To configure the
compare value the new value is written into the setpoint register and activated by a bit inside of the control byte.

Output 0.3 rsp. 0.7 and the counter compare output are logical xor-ed. Setting the output value bit inverts the compare-
output (and vice versa)

S7-Data

The 32 bit counters are latched with the read of the less significant byte (LSB) into an mirror register. The remaining bytes
are read from there. So it is possible to use byte, word and dword access. Consider to always read the LSB first to get a new
and consistent counter value. Due to S7's high endian addressing the physical LSB is read at offset 3 using byte and at
offset 2 using word access.

The control byte works static, i.e. the control bits must be set and reset. Consider that the process image will be updated at
control point time — wait 1 cycle between set and reset or use direct periphery access.
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Assignment of process image “Frequency and Time measurement”

The function module uses 12 byte in- and outputs in the process image.

INSEVIS

Offset

/10

Function

Description

0.3

Counter 0

32 bit forward and backward counter

0]

Setpoint register counter 0
(Config-, Compare-Register)

asynchronous setpoint counter0,
operation control bit depended

4.7

Counter 1

32 bit forward and backward counter

Setpoint register counter 2
(Config-, Compare-Register)

asynchronous setpoint of counter1
operation control bit depended

Input bits (status bits)

.0 pulse / trace A counter 0

.1 direction / trace B counter 0
.2 trace Z counter 0

.3 input 24V or status output 0.3
4 pulse / trace A counter 1

.5 direction / trace B counter 1
.6 trace Z counter 1

.7 input 24V or status output 0.7

Output enable bits

.0 - .7 output enable

activate output driver of corresponding channel
- not allowed when use channel as input

- doesn't work at 0.-.2 and .4-.7 in 24V version

reserved

Output data bits

.0 - .7 output

10

Status byte

.0 NDRO

.1 NDR1

New Data Ready
'1' the last read counter value was new
'0" no new data (no pulse detected)

Control byte

.0 reset NDR 0
While this bit is 1 the NDRO bit in Status byte will be cleared
.1 reset NDR 1
While this bit is 1 the NDR1 bit in Status byte will be cleared
.2 set compare value 0
While this bit is 1 the output value from offset 0...3
will be carried over into the compare register of counter 0.
.3 set compare value 1
While this bit is 1 the output value from offset 4...7
will be carried over into the compare register of counter 1.
A res.
Sres.
.6 Set Config 0
.7 Set Config 1
While this bit is 1 the output value from offset 0...3 /4...7
will be carried over into the configuration register
.0 SW-Gate 0=STOP, 1=RUN
.1 Mode_INK 0=Puls/Dir, 1=encoder 4x
.2 Mode_T 0= frequency measurement
1= time measurement
.3 res.
4-5 limit of input bandwith
00 = 500kHz
01 = 30kHz
10 = 8kHz
11 = 2kHz
.6-.15 res.
.16 - .31 res.

11

Res.

Res.
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Description of function pins “Frequency and Time measurement”

Pin Identification Function Direction
1,11 +24V common 24V-supply of outputs Input / supply
2,12 |5V(0) common 5V-outputs to supply the encoders Output

3 DI/O0+ positive switching input trace A / pulse counter0 Input

4 DI/O0- negative switching input" trace /A counter0 Input

5 DI/O1+ positive switching input trace B / direction counter0 Input

6 DI/O1- negative switching input" trace /B counter0 Input

7 Dl/O2+ positive switching input trace Z counterQ Input

8 DI/O2- negative switching input" trace /Z counter0 Input

9 DI/O3+ back-readable output? 0.4 Output

10,2 |0V common reference potential Input / supply
13 DI/O4+ positive switching input trace A counter1 Input

14 DI/O4- negative switching input" trace /A counter1 Input

15 DI/O5+ positive switching input trace B counter1 Input

16 DI/O5- negative switching input" trace \B counter1 Input

17 DI/O6+ positive switching input trace Z counter1 Input

18 DI/O6- negative switching input" trace /Z counter1 Input

19 DI/O7+ back readable output? 0.7 Output

" keep pin unconnected at hardware version ,24V*, optional use in version ,5V*
3 default configuration: input

Status-LEDs in configuration “Frequency and Time measurement”

Pin Identification Function

2,12 |5V 5V-supply voltage ok

3 DI/O0 State on input .0 pulse / track A counterQ

4 DI/O0 Output .0 enabled

5 DI/O1 State on input .1 direction / track B counterQ
6 DI/O1 Output .1 enabled

7 DI/O2 State on input .3 track Z counterQ

8 DIl/O2 Output .2 enabled

9 DI/O3 State on input .3 / back-readable output 0.3
13 DI/O4 State on input .4 pulse / track A counter1

14 DI/O4 Output .4 enabled

15 DI/O5 State on input .5 direction / track B counter1
16 DI/O5 Output .5 enabled

17 DI/O6 State on input .6 track Z counter1

18 DI/O6 Output .6 enabled

19 DIl/O7 State on input .7 / back readable output 0.7
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INSEVIS

Configuration “Count-up counter or Time measurement”

(hardware version 4.0, configuration ver. 1.0)

The function module contains 6 fast forward-counters. The counter mode can by changed to measure time period.
To measure frequency the PLC's timebase must be used.

For compatibility purposes to other configurations the counters are grouped into 2 channels with 3 counter each.

Count up
The counter inputs are configured as single channel, detecting rising edges with 16 bit.

Cycle duration / time measurement
The counter measures the time between two rising edges of the pulse input in timesteps of 1us or 250 ps.

Compare
In this configuration are no compare outputs.

Program

The 16 bit counters are latched with the read of the less significant byte (LSB) into an mirror register. The remaining byte is
read from there. So it is possible to use byte, word and dword access. Consider to always read the LSB first to get a new
and consistent counter value. Due to S7's high endian addressing the physical LSB of a DW is read at offset 3 using byte
and at offset 2 using word access.

The payload data of this configuraion are 16 bit words, the counter bytes are arranged this way to get 6 words

(using “L 1W”)

The bits of the control byte works static, i.e. the control bits must be set and reset. Consider that the process image will be
updated at control point time — wait 1 cycle between set and reset or use direct periphery access.
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Assignment of process image “Count-up counter or Time measurement”

The function module uses 12 byte in- and outputs in the process image.

Offset |I/O |Function Description
0.1 | Channel 0, counter 0 16 bit forward counter or period time
2.3 | Channel 0, counter 1 16 bit forward counter or period time

0..3 0] Config-register

channel 0, counter 0 - 2

configuration data buffer,
control bit depended

4.5 | Channel 1, counter 0

16 bit forward counter or period time

6..7 | Channel 1, counter 1

16 bit forward counter or period time

4.7 0] Config-register

channel 0, counter 0 - 2

configuration data buffer,
control bit depended

8 | Input bits (status bits)
or

MSB Channel 0, counter 2

.0 state of input channel 0, counter 0
.1 state of input channel 0, counter 1
.2 state of input channel 0, counter 2
.3 input 24V or status output 0.3

.4 state of input channel 1, counter 0
.5 state of input channel 1, counter 1
.6 state of input channel 1, counter 2
.7 input 24V or status output 0.7

0] Output enable bits

.3, .7 output enable
activate output driver of corresponding channel
(0.-.2 and .4-.7 ignored)

9 | reserved
or

LSB Channel 0, counter 2

0] Output data bits

.3, .7 output data
(0.-.2 and .4-.7 ignored)

10 | Status byte
or

MSB Channel 1, counter 2

0] Control byte

.0 resets channel 0, counter O - 2
.1 resets channel 0, counter O - 2
Writing this bits '1' resets the corresponding counter synchron
.2 - 5res.
.6 Set Config channel 0
.7 Set Config channel 1
Writing this bits '1' the value from offset 0...3/4...7
will be carried over into the configuration register
.0-.2 Mode counter 0 — 2
O=counter, 1=period time count
.3-.5 Timestep (period time count only)
0= 250us, 1=1us
.6 -.7 limit of input bandwith

00 = 500kHz
01 = 30kHz
10 = 8kHz
11 = 2kHz

.8-.11 Interrupt enable input .0 bis .7

1 | reserved
or

LSB Channel 1, counter 2

(@) Mux

.7 Multiplexor input bytes 8 — 11
0= Status 1= channel 0, counter 2, channel 1, counter 2

INSEVIS Gesellschaft fiir Systemelektronik und Visualisierung mbH ¢ Am Weichselgarten 7 « D-91058 Erlangen

TI_PMDIO8Z_engl_Rev07

11




INSEVIS

Description of function pins “Count-up counter or Time measurement”

Pin Identification Function Direction
1,11 +24V common 24V-supply of outputs Input / supply
2,12 |5V(0) common 5V-outputs to supply the encoders Output

3 DI/O0+ positive switching input pulse channel 0, counter 0 Input

4 DI/O0- negative switching input" pulse channel 0, counter 0 Input

5 DI/O1+ positive switching input pulse channel 0, counter 1 Input

6 DI/O1- negative switching input® pulse channel 0, counter 1 Input

7 Dl/O2+ positive switching input pulse channel 0, counter 2 Input

8 DI/O2- negative switching input" pulse channel 0, counter 2 Input

9 DI/O3+ back-readable output? 0.4 Output

10,2 |0V common reference potential Input / supply
13 DI/O4+ positive switching input pulse channel 1, counter 0 Input

14 DI/O4- negative switching input" pulse channel 1, counter 0 Input

15 DI/O5+ positive switching input pulse channel 1, counter 1 Input

16 DI/O5- negative switching input® pulse channel 1, counter 1 Input

17 DI/O6+ positive switching input pulse channel 1, counter 2 Input

18 DI/O6- negative switching input" pulse channel 1, counter 2 Input

19 DI/O7+ back readable output? 0.7 Output

" keep pin unconnected at hardware version ,24V*, optional use in version ,5V*

3 default configuration: input

Status-LEDs in configuration “ Count-up counter or measurement”

Pin Identification Function

2,12 |5V 5V-supply voltage ok

3 DI/O0 State on input .0 pulse channel 0, counter 0
4 DI/O0 -

5 DI/O1 State on input .1 pulse channel 0, counter 1
6 DI/O1 -

7 DI/O2 State on input .2 pulse channel 0, counter 2
8 DI/02

9 DI/O3 State on input .3 / back-readable output 0.3
13 DI/O4 State on input .4 pulse channel 1, counter 0
14 DI/O4 -

15 DI/O5 State on input .5 pulse channel 1, counter 1
16 DI/O5 -

17 DI/O6 State on input .6 pulse channel 1, counter 2
18 DI/O6

19 DIl/O7 State on input .7 / back readable output 0.7
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INSEVIS

Function module DIO8-Z (8 digital in/ -outputs / encoder inputs)

Configuration ,,Synchronous Serial Interface*

(hardware version 4.0, configuration version 1.0)
The function module contains 2 Synchronous Serial Interfaces (SSI).

Structure

Each interface contains a configurable clock output, a bit-counter and a data shift register. The shift register includes always
32 bit, the transmission runs ,MSB-first”, the LSB will be read and shifted shortly before the (next) rising clock edge.

The data register used in S7 will be updated after the last clock.

Due to 5V-/ RS422- level of the clock output this configuration doesn't run in the 24V-version.

Number of bits, clock-frequency, break length
The number of clocks is configurable from 1 to 32. After the clock burst a configurable break from 8 .. 64 ps occurs.
The clock frequency is configurable from 62,5 kHz to 2 MHz.

Special funktions: Gray-Code, Parity, Latch

Optionally a Gray-Code-Decoder can be switched into the data input path.

At every shift event of the register the parity is determined. The state of the parity is mapped into the status register and
must be read separately.

The latch offers sampling synchronized to a digital 24V-signal. ,Disabled” causes free running continuously sampling, at
,High® or ,Low* only during High- resp. Low-level. At switching edges the initiated transfer will be completed. Mode ,Edge*
causes sampling initiated by both edges (rising and falling).
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Function module DIO8-Z (8 digital in/ -outputs / encoder inputs)

Assignment of process image ,,Synchronous Serial Interface*

The function module uses 12 byte in- and outputs in the process image.

Offset /O |Function Description
0.3 I Data interface 0 32 bit data register
0] Configuration setpoint register 0 | asynchronous input of configuration data, s. control bit
4.7 I Data interface 1 32 Bit Datenregister
0] Configuration setpoint register 1 asynchronous input of configuration data, s. control bit
8 I Input bits (status)0 status of clock- | .0 status of clock-output / interface 0
output / interface 0 .1 input data / interface 0
.1 input data / interface 0 .2 status input or output 0.2
.2 status input or output 0.2 .3 24V-input (Latch interface 0) or status output 0.3
.3 24V-input (Latch interface 0) or |.4 status of clock-output / interface 1
status output 0.3 .5 input data / interface 1
4 status of clock-output / interface | .6 status input or output 0.6
1 .7 24V-input (Latch interface 1) or status output 0.7

.5 input data / interface 1

.6 status input or output 0.6

.7 24V-input (Latch interface 1) or
status output 0.7

0] Output enable bits .0 - .7 output enable

activate output driver of corresponding channel
- .0 and .4 always output (Clock)

- .1 and .5 always input (Data)

9 I reserved
0] Output data bits .0, .1, .4, .5 not connected (SSI signals)
.2, .3, .6, .7 outputs
10 I Status byte .0 Parity bit interface 0
.1 Parity bit interface 1
0] Control byte .0 ... .5 unused
.6 Set configuration interface 0
.7 Set configuration interface 1
Writing '1' to these bits causes loading the configuration
from setpoint register:
0..4 number of bits [1..32] -1
.5, .6 reserved
.7 0: Dual Code, 1: Gray Code
.8, .9break length
0:64 ys 1: 32 ys, 2: 16 ys, 3: 8 s
10, .11 Latch
0: disabled, 1: high, 2: low, 3: edge
12 ... .14 clock-frequency
O:disabled, 1: 62,5 kHz, 2: 125 kHz, 3: 250 kHz
4: 500 kHz, 5: 1 MHz, 6: 1,5 MHz, 7: 2 MHz
11 I reserved

0] reserved
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Description of function pins configuration ,,Synchronous Serial Interface*

Pin Identification Function Direction
1,11 | +24V common 24V-supply of outputs Input / supply
212 |5V(0) common 5V-outputs to supply the encoders Output

3 DI/O0+ positive switching ouput® clock interface 0 Output

4 DI/O0- negative switching output® clock interface 0 Output

5 DI/O1+ positive switching input” data interface 0 Input

6 DI/O1- negative switching input" data interface 0 Input

7 DI/O2+ positive switching general input / output? 0.2 Input

8 DI/O2- negative switching general input / output? 0.2 Input

9 DI/O3+ back-readable output 24V? 0.3 In / Out

10,2 |0V common reference potential Input / supply
13 DI/O4+ positive switching Ausgang” clock interface 1 Output

14 DI/O4- negative switching Ausgang” clock interface 1 Output

15 DI/O5+ positive switching Eingang" data interface 1 Input

16 DI/O5- negative switching Eingang” data interface 1 Input

17 DI/O6+ positive switching general input / output? 0.6 Input

18 DI/O6- negative switching general input / ouput? 0.6 Input

19 DI/O7+ back-readable output 24V? 0.7 In / Out

" default configuration, fixed
2 default: input

Status-LEDs in configuration ,,Synchronous Serial Interface*

Pin |ldentification Function

212 |5V 5V-supply voltage ok

3 DI/O0 State of clock-output Interface 0

4 DI/O0 Run: active during SSl-clock burst interface 0

5 DI/O1 State at data input interface 0

6 DI/O1 Output .1 enabled (LED only, no external function due to data input)
7 DIl/O2 State at input .2

8 DI/O2 Output .2 enabled

9 DI/O3 State back-readable output .3

13 DI/O4 State of clock-output Interface 1

14 DI/O4 Run: active during SSl-clock burst interface 1

15 DI/O5 State at data input interface 1

16 DI/O5 Output .5 enabled (LED only, no external function due to data input)
17 DI/O6 State at input .6

18 DI/O6 Output .6 enabled

19 DI/O7 State back-readable output .7
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Hints for downloading functions from ConfigStage into DIO8Z

*  ConfigStage : Enabling the Download-option in counter configuration extensive data are stored into system data.
After successful download into the PLC the configuration will be transferred into the DIO8Z module at the next
startup and stored remanent. After this the download-option can be disabled.

» If the system data of the PLC contain the configuration data of DIO8Z ("Download" activated)
and
if the DIO8Z contains another configuration,
and in the next run up (changeover from STOP to RUN) the physical download of the configuration data from the
PLC into the DIO8Z is carried out. This download takes about 4 seconds.

During this time the PLC may NOT be switched off

Attention
no new download from ConfigStage into the PLC may be started.

»  After a successful download of the counter configuration the configuration will be kept remanently in the DIO8Z-
module after the next run up. Than the download-option can be deactivated.

*  Older DIO8Z-version doesn't support configuration by ConfigStage

* In case of configuration error the operation system does following diagnostic buffer entries:

Event: 16# BF05
OB: 16# 00
PK: 16# FF
DatID 1/2: 16# 00 00
Add.inffo  1: start address of module
2: Slotindex (0..10)
3: 1: ,Programming error” - corrupt VME-data or hardware-error

2: ,no Data“ - Download-Option not enabled or SDB missing or corrupt

3: Configuration in ConfigStage for old hardware but new hardware detected

3: Configuration in ConfigStage for new hardware but old hardware detected
The PLC enters always STOP-state.

Identification Order-no. Packaging unit
Periphery module DIO8-Z for 24V signals PM-DIO82-24V-03 PU: 1 piece
Periphery module DIO8-Z for 5V signals PM-DIO82-5V-03 PU: 1 piece
Periphery module DIO8-Z for RS422 signals PM-DIO82-422-03 PU: 1 piece
Identification Order-no. Packaging unit
Connector 2x10pin with lift arms E-CON20D-00 PU: 1 piece
Connector 2x10pin with bolt flanges E-CONS20D-00 PU: 1 piece
Inserting stripe for description fields, 2x11 fields * E-LABES22-00 PU: 20 pieces
Inserting stripe V for logo and identification for rear side E-LABV-00 PU: 100 pieces

* (1x already part of first deliveries scope)
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Qualified personnel

All devices described in this manual may only be used, built up and operated together with this documentation. Installation, initiation and
operation of these devices might only be done by instructed personnel with certified skills, who can prove their ability to install and initiate
electrical and mechanical devices, systems and current circuits in a generally accepted and admitted standard.

Manuals, sample programs
Additional documentation by manuals is available as well sample applications at the download area of www.insevis.com in English language
for free download.

Copyright

This and all other documentation and software, supplied or hosted on INISEVIS web sites to download are copyrighted. Any duplicating of
these data in any way without express approval by INSEVIS GmbH is not permitted. All property and copy rights of theses documentation
and software and every copy of it are reserved to INSEVIS GmbH.

Trade Marks
INSEVIS refers that all trade marks of particular companies used in own documentation are reserved trade marks are property of the
particular owners and are subjected to common protection of trade marks.

Disclaimer

All technical details in this documentation were created by INSEVIS with highest diligence. Anyhow mistakes could not be excluded, so no
responsibility is taken by INSEVIS for the complete correctness of this information. This documentation will reviewed regularly and
necessary corrections will be done in next version.

With publication of this information all other versions are no longer valid.
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