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1 Introduction

The Multiple Input Output module (MIO) is a universal, modular
controller for use both in the industrial and automotive fields.

The module has two CAN interfaces as well as multiple analog and
digital inputs and outputs. Incoming signals can be processed by
the microcontroller and then forwarded to the CAN interfaces or
output channels.

For this purpose, the behavior of the PCAN-MIO module can be
freely configured using comprehensive Windows software. A large
number of function blocks and other settings are available to help
the user in creating such a configuration. A bus structure also
enables expansion of the number of inputs and outputs with addi-
tional modules. This permits implementing individual customer
requirements.

1.1 Properties at a Glance

2 High-speed CAN channels via pluggable transceiver modules

Alternatively, Low-speed, Single-wire, and opto-decoupled High-
speed modules, as well as High-speed modules without wake-up
function available

Compliant with CAN specifications 2.0A (11-bit ID) and 2.0B
(29-bit ID)

Wake-up via a separate input or the CAN bus
CAN termination switchable
8 digital inputs with low-pass performance

8 digital outputs, 2 of them PWM-capable
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6 analog inputs, measuring range unipolar 0 - 10 V, resolution
10 bit, sample rate 1 kHz

2 analog outputs, 0 - 10 V, each 20 mA, resolution 10 bit
Suitable for use in automotive applications

Comprehensive configuration with the Windows software
PPCAN-Editor 2

Module can store up to 15 configurations
CAN gateway between the buses
Various function blocks for data linking and modification

Available with industrial connectors (Phoenix spring terminal
connectors) or automotive connectors (Tyco connectors)

Aluminum profile casing with mounting flange
DIN rail mounting option on request

9 to 27 V voltage supply, overvoltage and reverse polarity
protection

Extended operating temperature range of -40 to +85 °C
(-40 to +185 °F)

1.2 Operation Requirements
Power source, nominal 12 V DC, 9 - 27 V possible

For the configuration:
Computer with Windows 10, 8.1, or 7 (32/64-bit)

CAN interface of the PCAN series
(in scope of supply when ordering the Set)

CAN cabling with correct termination
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1.3 Scope of Supply

PCAN-MIO basic module in aluminum casing
4 spring terminal strips 11-pin (industrial model IPEH-002187)’

32-pole and 12-pole plug with crimp contacts (automotive model
IPEH-002187-A)"

Configuration software PPCAN-Editor 2 for Windows
Documentation in PDF format
CAN interface PCAN-USB with order of the Set

T Connector types: see technical specifications on page 30
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2 Function Characteristics of
the Basic Module

This chapter describes the essential functional characteristics of the
PCAN-MIO basic module.

There is a list of all logical resources (I/O function, I/O number)
which are provided by the PCAN-MIO module in the Appendix C on
page 36.

2.1 Supply

The internal 5-Volt supply is provided by a switching regulator. This
regulator also meets the 5-Volt needs of additional boards and
external low-power consumers such as sensors. The dimensioning
covers an overall need of 2 A.

At the power input protection is provided against overvoltage and
reversed polarity. With the help of two internal control lines the
microcontroller can switch internal consumers on or off and activate
self-holding. To handle brownouts, a comparator checks the internal
5-Volt supply and triggers a reset if necessary (smaller than 4.35 V).
The CAN transceiver modules are wake-up-capable and are
permanently supplied with input voltage.

The PCAN-MIO module can be activated by an external control
connection as an alternative to the CAN wake-up. After booting the
microcontroller can itself control the power supply by means of the
already mentioned self-holding. External sensors are supplied with
5V, protected and loadable to a max. of 500 mA. In case of a short-
circuit the continued work of the microcontroller is assured by the
decoupling of the internal 5-Volt supply. A reference of 5V is
provided for analog, internal use.
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2.2 Analog Inputs

There are six analog inputs with pull-down circuit (12 kQ), low-pass
performance and overvoltage protection. The default measuring
range is from 0 to 10 V. Analog measurements are unipolar, single-
ended, have a resolution of 10 bit (A/D converter) and referenced to
abV, 0.2 % accuracy and a temperature coefficient of 20 ppm.

The measuring range for the individual inputs can be adapted by a
voltage divider. Regarding this subject please contact PEAK-System
(contact information: see on page 2).

2.3 Analog Outputs

The two analog outputs are derived from a 10-bit D/A converter. The
standard output voltage is 0 to 10 V for a maximum current drain of
20 mA. The outputs are short-circuit-proof. As an option, instead of
the internal reference of 5 V, the supply voltage VE can be specified
as a reference (hardware modification required). In this case, the
internal reference is 1/3 of the supply voltage VE, however, it is
limited to 5.1 V.

The internal reference is used as a standard. Regarding the optional
external reference please contact PEAK-System (contact informa-
tion: see on page 2).

2.4 Digital Inputs

There are eight digital inputs with low-pass performance and hys-
teresis behavior. In groups with one, two or three inputs, pull-up
and pull-down resistors can be connected, for example for contacts.

The switch thresholds are 4 V (High) and 3 V (Low). For the power-
save mode the pull-up circuits can be shut down by the microcon-
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troller. The inputs DINO to DIN4 are connected directly to the input-
capture pins of the microcontroller as fast inputs to determine
frequencies and the duty cycles. The DIN5 to DIN7 inputs are for the
static status recognition (max. possible switching frequency:
approx. 1 kHz).

2.5 Digital Outputs

The eight digital outputs are subdivided into six protected, statically
addressable low-power switches (DOUT2 to DOUT7, max. 0.6 A)
and two protected, PWM-capable high-side switches (DOUTO and
DOUT1, max. 1.4 A). The high-side switches are allocated to PWM-
capable timer outputs (HW-PWM). In the case of the low-power
switches, a configuration can be used to decide for each output
whether it should work as high-side or low-side switch or be inac-
tive. When used as low-side switch, an output can be operated with
up to 30 V against ground.

The protective measures relate to excessive voltage, current, and
temperature. The high-side switch is supplied with power directly
from the module's power connection. Protection is provided against
reverse poling of the supply voltage.

2.6 Function Blocks

This table is an overview of the various function blocks available for
processing the data with the microcontroller.

You can obtain details about the individual function blocks from the
reference tables which come with the configuration program
PPCAN-Editor for Windows which is included in the delivery.

10
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Function block
Identity
Scaling

Hysteresis
Monoflop

Extended Hysteresis

Switch Delay
Lowpass

Characteristic Curve

Characteristic Curve
with Limit
Characteristic Map

Characteristic Map
with Limit
Small Map

Ramp Counter

Counter with Clock
and Reload Input

Pl Element
PIDT1 Element
Difference
Math Function
Binary Field

System

Description
Copies the input variable to the output variable.

Conversion of an input value, with multiplicators and
offset; the result is copied into the output variable.

The output is dependent on the input value set to one of
two pre-defined values.

The output is set to one of two pre-defined values
depending on the input value for a pre-defined period.

Depending on an input value the output is timeout
activated for a pre-defined period (set to 1). A second
input acts as an enable signal.

Switch-on, switch-off delay or a combination of the two.

Realization of a lag element by a low-pass with an
adjustable time.

The input signal is converted by applying a pre-defined
characteristic curve.

Like the characteristic curve but in this case values
specified outside the characteristic curve are returned.

The input signal is converted using a pre-defined surface
which is composed from a list of characteristic curves.

Like the characteristic map but in this case values
specified outside the surface are returned.

The two inputs indicate a position within a grid of 12
fields. The return values of the fields are specified by the
default assignment tables.

Each time a function is called the counter counts one
more step from a lower to an upper limit and then begins
again at the lower value.

Counter for flanks to an input

Simple Pl regulator with reference and actual value inputs
PIDT1 regulator

Help function block for the PIDT1 regulator

Collection of various mathematical and logical functions

Compiles a sequence of digital data into a binary value.

11
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2.7 PPCAN Protocol

The PCAN-MIO module is configured via a connected CAN bus per
PPCAN protocol (point-to-point CAN), a development achieved by
PEAK-System Technik GmbH. The PPCAN protocol permits as a
principle the data communication between two specified CAN
nodes, i.e., CAN data are transmitted to a specific target. In this way
configuration data transmissions can be directed to one PPCAN-
capable module or to a transmitted PCAN-MIO module on the CAN
bus.

€) Note: The PPCAN protocol uses the CAN ID 7E7h for
communication. Do not use this CAN ID for further
communication of CAN nodes in a net.

2.8 Module Reset

The module has no separate switch or input for a reset. You can
reset the PCAN-MIO module by separating it for a short time from
the supply. An option for switching off, for example, is the selfhold
function controlled via CAN; the subsequent restart can be triggered
by a wake-up signal.

12
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3 Startup

This chapter describes the preparations necessary to ensure that the
PCAN-MIO module can receive and transmit data via a connected
CAN bus. This section does not yet discuss how to create and apply
a configuration. There is a guide on this subject in the help pages
provided with the Windows-based PPCAN-Editor.

The description assumes that you initially connect only one PCAN-
MIO module via a High-speed CAN bus to a PC with a Windows
operating system.

Please read through all the sections in this chapter.

ﬁ Note: For the configuration of the PCAN-MIO module, a CAN
interface of the PCAN series (e.g. PCAN-USB) is required.

3.1 Module Settings

Settings for the module ID and a CAN termination can be made
using switches on the PCAN-MIO module.

Please check that the rotary switch for the Module ID is set to 0.

4T 1T -
S RED
zzzzzZ2z2$200An0n0 =) O N®OSWON
L1Z XX ZwZZZzZzzzzZ
5666222%05& =6Y5555585656a
A [1]2]3]4]5]6]7[8]9[10[11] cano can+1 [112[3]4]5[6]7[8]9[10[11] C
J\I\J\I\ O~ NMIT WO OM
cooon FEEEFEEEE
ZZZZZ2 SN0 S W a 222322222
I<< oZZZZZ% Zw0000000O0
dgodoxII<I<< (O YaYaYalaYalaYalal
B [112[3]4]5[6[7[8]91q11 [2]3]4]5[6[7[8]91a11] D

Rotary switch for the module ID on the front plate of the industrial model

13
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=TT - E 4 © <+ N O
>-Tcewvocswoc5 3oaf oes \ea5555
I<<<KZLZZZZZZZQooLlzz ZZ000O0
oooonooooaCCcIcIa OO 12 VRV aNaNaNal
A32313 29128|27(26/2524123[22/2120]19[18]17| \.Module ID S 6[5]4[3]2] 1 B
16|15(14]13[1211]10/ o[ 8| 7[6]5[4]3[2] 1 121110/ 9[ 8|7
oIoIgsgssgseosyy s
LRS- 232323
ogog < é lalaNagal

Rotary switch for the module ID
on the front plate of the automotive model

Since in the assumed case the PCAN-MIO module is the sole node
on the High-speed CAN bus connected via a direct line to the CAN
interface of a PC, the termination must be activated. The two DIP
switches on the switch block for CAN 0 must be in the upper
position ON.

ON

PR PN O~ NM< WO OM~
Oooo%o NS W 0 8 %D 55555555
zZ2ZzZzZ ha
<<<<O0ZZZZZZ EZwO0O0000000
oo CILCICIILCILCICIC 12 nO>00000000

B [M12[3[4]5]6]7[8[OMOM Mmodule ip [1T2[3[4]5T6]7T8]0f10[1] D
Switch blocks for the CAN bus termination
on the front plate of the industrial model
D ——
PEAK-System w2 a CANO
MIO STPL automotive ME }R:;:E }R
Rev. 1.0,RZ,25.03.08 53 52

5 4 32
12 e 16

J5
C(top)

J1 J3 J2

Switch blocks for the CAN bus termination (automotive model),
rear side of the connector board when the PCAN-MIO housing is open

14
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3.2 Basic Connections

22T ok ON ON 3
ssss 2553 %D O N®OSWON
22%2%2503222% £2,2222222%2
CC00XIIIBOFE = = =0>000000300
A [1]2]3]4]5]6[7]8]oM0[11] cano can 1 [112[3[4]5]6]7]8]of1q]11] C
J\I\J\I\ 4 O~ NM< WO OM~
Oooo%o NS W 0 8 %D 55555555
zZZzZ ha
I<<<0ZZZZzZ £ZwOO0O000000
oo CILCICIILCILCICIC 12 nO>00000000
B [112]3]4]516]7[8]90M1] Mmodue 0 [112]3]4]5]6]7]8]010[1] D
Connector pin assignment industrial model
4 T T - [ 4
S55Sswncuech 300 oeds oob555
I<<<KZLZZZZZZZQooLlzz ZZ000O0
[CNCHONONayaNaNa R =g MR ONO] 12 [ORUNaNaNaNal
A [£23100200282712625242322212019]18l17]  Module 1D |6 5[4[3]2]1 B
16/1514[13]12]1110[ 9| 8] 7| 6[5]4] 3| 2] 1 121110[9[ 8|7
oo 22222222588 QQEREE
<Z(Z<Z(ZODDD<<<O&2§';-' 3330
ogoé <™ Z lalaNagal
2
Connector pin assignment automotive model
The following pins are used to connect the CAN bus:
Line Connection | Connection | Comment
Industrial | Automotive
CANO_L B1/B3 A14/A16 | Ports with the same signal name are
CANO H B2/B4 A13/A15 internally connected.

The operation of the PCAN-MIO module requires a voltage source
with a nominal 12 V direct current voltage (9 - 27 V possible). The
connection is made using these pins:

Line Connection | Connection  Comment

Industrial | Automotive
GND C2/D2 A17/A18 | Ports with the same signal name are
VE C3/D3 A1/A2 internally connected.

When supply voltage is present, the module starts operation only
on a wake-up signal. Depending on the CAN transceiver equipment

15
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this happens automatically, or you have to apply a High stage to the
external wake-up line.

Line Connection | Connection
Industrial | Automotive
WAKE-UP C1 A3

The PCAN-MIO module has started operation when the status LED
blinks green.

3.3 Output States at Power-up

After powering up the module and before a configuration is read
from the EEPROM the outputs have the following states:

Outputs State

DOUT high impedance (tri-state)
AOUT oV

5V-OUT high impedance (tri-state)

3.4 Ssoftware Installation

The module is configured using the included PPCAN-Editor, which
runs on a Windows platform, via a CAN bus connection between
the computer with CAN interface from PEAK-System and the PCAN-

MIO module.
®» This is how to install the PPCAN-Editor:

1. Start the setup program from the supplied CD, directory
Tools/PPCAN-Editor. Confirm the possible User Account

Control request.

16
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Welcome to the PPCAN-Editor 2
P Installation Wizard

Itis strongly recommended that you exit all \Windows programs
before rurning this setup program,

Click Cancel to quit the setup program, then close any programs
you have munning. Click Next to continue the installation

‘WARNING: This program is protected by copyright law and
international treaties.

Unauthorized reproduction or distibution of thiz program, or amny
portion of it, may result in severe civil and criminal penalties, and
will be: prosecuted o the masimum extent possible under law,

Startup screen of the installation program for the PPCAN-Editor

2. Follow the instructions of the setup program until you come
to the step Select Hardware Profiles. At this point select at
least both entries for the PCAN-MIO module so that it will be
supported by the PPCAN-Editor.

Select Hardware Profiles

Select the Hardware Profiles that should be installed for the
application.

I the optians list
beside, select the
checkbores for the

profiles that wou would
like to hawe installed.

™ MU-Thermocouplel CAN 28k
The disk space figlds

1eflect the

requirements of the

profiles you have

selected

Disk Space Required 45k
Disk Space Remaining 56130329k

[ <Back ][ News | [ Cancal |

Selection of the hardware profile for the PCAN-MIO module

3. Follow the remaining instructions of the setup program.

17
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You can then launch the PPCAN-Editor, create a configuration, and
transmit this to the PCAN-MIO module. Find relevant information in
the help of the PPCAN-Editor. See also some introductory video
tutorials to the PPCAN-Editor in the Support area on our website
(www.peak-system.com).

ﬂ Note: The PPCAN-Editor uses the CAN ID 7E7h for communi-
cation with the PCAN-MIO module. Do not use this CAN ID for
further communication of CAN nodes in a net.

3.5 Altered Configuration Structure from
Serial Number 100

From serial number 100 PCAN-MIO modules work with an internally
altered configuration structure. Therefore, at creation of a new
configuration in the PPCAN-Editor you must select the appropriate
hardware profile:

PCAN-MIO MIO hardware profile
serial number to be used

up to 99 PCAN-MIO

from 100 PCAN-MIO (32-Bit)

Configurations being created based on the other MIO hardware
profile cannot be directly sent to a PCAN-MIO module.

®» Do the following to adapt a configuration to another MIO
hardware profile:
1. In the PPCAN-Editor open the present MIO configuration.
2. Select the menu command Edit > New Configuration.
The window for selecting a hardware profile is shown.

3. Depending on the MIO hardware profile used presently
select the other one. When updating to a PCAN-MIO module

18
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with serial number 100 and up, this is $1B PCAN-MIO (32-
Bit), in the vice versa case accordingly $14 PCAN-MIO.

4. Create the module-specific CAN configuration on the new
tab in the window CAN Objects. This is done on basis of the
General CAN objects. When matching the entries, you can
use the previous module-specific CAN configuration for
orientation.

5. Open the configuration windows of the previous and the
new configuration (Config XY).

6. From each tab of the present configuration, copy all entries
onto the tab of the new one. You can use the known key
shortcuts for selecting, copying, and inserting under
Windows.

7. Inthe CAN Objects window, delete the former configuration
by executing the corresponding context menu command on
the configuration's tab.

€) Note: New /O functions which are only available in the hard-

ware profile “$1B PCAN-MIO (32-Bit)” cannot be copied to
configurations based on the profile “$14 PCAN-MIO".

19
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4 Front Panel Elements

This chapter describes the elements present on the front of the
PCAN-MIO module housing. They involve connections, the switches
for the CAN bus termination, the rotary switch to set the module ID
and the status LED.

If you use an alternative plug-in board with an appropriately modi-
fied front panel the elements may be different from the standard
elements mentioned here.

4.1 Pin Assignment

This section describes the functional assignment of all pin connec-
tions. There is a list of all logical resources (I/0 function, 1/0
number) which are provided by the PCAN-MIO module in the
Appendix C on page 36.

Ports with the same signal name are internally connected.

4.1.1 Industrial Connector (Phoenix)
o
O T - ON ON 2
S RED u
X O~ ANMTWON
E%%%%SSS%QQ £2,2222222%2
CO00IIIBOFE = = S0>00000000
A [MT2[3[4]5T6]7[8[9M0[M1] cano can1 [A12[3[4]5]6]7[8[9f0[11] C
J\I\J\I\ 4 O~ NMIT WO OM
22228 ccamxsy gl=s w0 55555555
%%%226zzz2zz 22 .,00000000
o000 CCCCICICIC 12 nOdO>00000000
B [1[2[314]56]7[8T9M0M] modue v [112[3[45[6[7[8]0[1d11] D

Connector pin assignment of the industrial model
(connector type: see technical specifications on page 30)

20



PCAN-MIO - User Manual

10
11

© o N o

IR Y
- | o

Name Use
CAN1_L
CAN1_H CAN connection transceiver 1
CAN1_L
CAN1_H
Ground analog, reference for
AGND AOQOUT and AIN
AOUTO Analog Output
AOUT1 0-10V, 20 mA, 10 bit
5V-OUT 5V, 500 mA
GND Ground, reference for digital
and power supply
XD RS-232
RXD
CANO_L
CANO_H CAN connection transceiver 0
CANO_L
CANO_H
Ground analog, reference for
AGND AOQOUT and AIN
AINO
AIN1
AIN2
Analog input 0-10V
AIN3
AIN4

AINS

System

More info

Connected to pin 3; at Single-
wire CAN not connected

Connected to pin 4

Connected to pin 1; at Single-
wire CAN not connected

Connected to pin 2

Only source

Connected to pin 3; at Single-
wire CAN not connected

Connected to pin 4

Connected to pin 1; at Single-
wire CAN not connected

Connected to pin 2

13.6 kQ input impedance
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WAKE-UP

User Manual

Use

Digital input for wake-up signal

Ground, reference for digital

System

More info

High (> 4.0 V) = module on

2 GND
and power supply
3 VE Power supply 9 - 27V DC
4 DINO High>4.0V, Low <3.0V
5 DIN1 L ) 5-10,000 Hz
Digital input, optional Pull-up/Pull-down:
6 DIN2 determination of frequencies up to ser. no. 99 by jumpers
7 DIN3 and duty cycles on the board (on request),
from ser. no. 100 by
8 DIN4 configuration
9 DIN5S
1 DIN Digital input (static status Max. processible switch
0 6 detection) frequency < 500 Hz
11 | DIN7
D
1 Shield Shield
2 GND Ground, reference for digital
and power supply
3 VE Power supply 9 - 27 V DC
4 | DOUTO Digital output, high-side driver | Optional FOUT/PWM OUT
5 DOUT1 5 A short circuit with maximum frequency
6 DOUT2
7 DOUT3 Useable as high-side, low-
8 DOUT4 Digital output side,. or pu_sh-pull driver (by
0.6 A each configuration)
9 DOUT5 1.4 A together Low-side: max. 30 V against
10 | DOUT6 GND
11 | DOUT7?7

22
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Automotive Connector (Tyco)
4

=TT - E © < NO
SSTSrwocswoc5 Boa oes oa5555
I<<<KZLZZZZZZZQooLlzz ZZ000O0
oooonooooaCCcIcIa OO 12 [ORUNaNaNaNal
A32313 29128/27[26/252412322/2120/19[18]17]|  Module D  |6[5]4[3]2]1 B
16|15(14]13[1211]10/ o[ 8| 7[6]5[4]3[2] 1 121110/ 9[ 8|7
oIoIgsgssgseosyy s
LRS- 232323
0505 < é lalaNagal

Connector pin assignment of the automotive model
(connector types: see technical specifications on page 30)

Name Use More info
VE Power supply 12V DC KL30
GND Ground, reference for digital KL31

and power supply
WAKE-UP | Digital input for wake-up signal | High (> 4.0 V) = module on
5V-OUT 5V, 500 mA

Ground analog, reference for
AGND AOUT and AIN
PO Reserved
AOUTO Analog Output Onlv source
AOUT1 | 0-10V, 20 mA, 10 bit 4
AINO Pull-down circuit 12 kQ,

optional pull-up circuit to 5V-
AIN1 ouT
AIN2 Analog input 0- 10V
AIN3
Pull-down circuit 12 kQ
AIN4
AIN5
DINO High>4.0V, Low<3.0V
DIN1 Digital input, optional 5-10,000 Hz
L . Pull-up/Pull-down:

DIN2 determination of frequencies .

and duty cvcles up to ser. no. 99 by jumpers
DIN3 yey on the board (on request),
DIN4 from ser. no. 100 by config

23
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27 | DINS
12 | DIN6
28 | DIN7
13 | CANO_H
14 | CANO_L
15 | CANO_H
16 | CANO_L
29 |CAN1_H
30 |CAN1_L
31 |CAN1_H
32 |CAN1_L
B
1 DOUTO
7 DOUT1
2 DOUT2
8 DOUT3
3 DOUT4
9 DOUT5
4 DOUT6
10 | DOUT7
5 GND
6
11 RxD
12 | TxD

User Manual

Use

Digital input (static status
detection)

CAN connection transceiver 0

CAN connection transceiver 1

Digital output, high-side driver
5 A short circuit

Digital output
0.6 A each
1.4 A together

Ground, reference for digital
and power supply

RS-232

24

System

More info

Max. processible switch
frequency < 500 Hz

Connected to pin 15

Connected to pin 16; at
Single-wire CAN not
connected

Connected to pin 13

Connected to pin 14; at
Single-wire CAN not
connected

Connected to pin 31

Connected to pin 32; at
Single-wire CAN not
connected

Connected to pin 29

Connected to pin 30; at
Single-wire CAN not
connected

Optional FOUT/PWM OUT
with maximum frequency

Useable as high-side, low-
side, or push-pull driver (by
configuration)

Low-side: max. 30 V against
GND

KL31
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CAN Bus Termination (Switch)

Depending on the used CAN transceiver module you can activate or
change a CAN bus termination with the corresponding switch
blocks. Switches 1 and 2 on a switch block always must have the
same position. By default the switches are in OFF position (lower
position according to the orientation of the figure). The assignment
of switch block to CAN channel is visible from the respective
labeling (CAN channels CANO and CAN1).

oo CICICICI

B [1]2]3]4]5]6[7[8]o 1011

1
Module ID

Switch blocks for the CAN bus termination (industrial model)

PEAK-System

3
12

J5
C(top)

J1

MIO STPL automotive
Rev. 1.0/RZ/25.03.08

W mmm
S3 8

2

32
16

J2

Switch blocks for the CAN bus termination (automotive model),
rear side of the connector board when the PCAN-MIO housing is open

Type of transceiver

High-speed CAN (ISO 11898-2)

Low-speed CAN (ISO 11898-3)

Single-wire CAN (SAE J2411)

* Both switches of a switch block

Termination at switch position*

OFF (standard)

none
4.7 kQ for

CAN_L and CAN_H
9.1 kQ for CAN_SW

25

ON

120 Q between
CAN_L and CAN_H

1.1 kQ for
CAN_L and CAN_H

2.1 kQ for CAN_SW
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4.3 Module ID (Rotary Switch)

The rotary switch has 16 rest positions to determine the module ID
(0-F hex=0-15). The position for ID 0 is to the left. The model IDs
increase in a clockwise direction.

o
-4 T =T = ON ON 2
e RED a
X O ANM< WO ON
22225302228 £2,2222222¢%
OO00O0IIIBOFE 0 = S0>000004000
A [112[3]4]5]e[7[8]o1a11] cano can1 [112[3[4]5]6]7[8]o[10[t1] C
O~ NM< WO OM~
o FFFEEEEE
0 222322222
EZwWOO0000000
nOdO>00000000
[1T2]3[4]5]e6[7[8[ofidlt1] D

J‘IIJ‘II - - © <N
Zzzzswozwos5 3og ao5555
I<<<KZLZZZZZZZQooLlzz ZZ000O0
oooonooooaCCcIcIa OO [ORUNaNaNaNal
A 3231[30|29]28[27]26|2524|23[22|21[20[19|18]17] 6|(5[4[3]|2]1 B
161514/13[12[11]109[ 8| 7]|6|5[4]| 3|2 1 12[1110/9| 8|7
JogTgzggzgseosyy s
£52g°000°°539y ©3333
0505 < é lalaNagal

Rotary switch for the module ID (automotive model),
remove cover plug if present

When the PCAN-MIO module is started the configuration with the
number from the internal memory is loaded which matches the
specified module ID (from ser. no. 100 excluding module ID 15). In
addition, with the module ID there is a unique identification of the
PCAN-MIO module during the PPCAN communication (configu-
ration transfer). For the transmission of CAN messages in normal
operation this module ID is not relevant.

From serial number 100 the module ID 15 is reserved for the case of
a firmware update failure so that there's still a possibility to access
the PCAN-MIO module. At this setting a CAN bootloader is ready
after a module reset. See also the separate documentation for a
firmware update via CAN (on request).
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®» This is how you change the module ID of a PCAN-MIO module:

1. Change the position of the rotary switch with a small slot
screwdriver.

2. Restart the module by briefly cutting off the power supply.

After the restart the changed module ID will be active.
Before the restart changes made at the rotary switch will
have no influence on operation.

» ! «

Q’

>

Tip: If the communication with the PCAN-MIO module is

Z prevented because you do not know the bit rates used by the
CAN channels, you can set the module ID to a position without
configuration. In this case the respective standard bit rate is
active for each equipped CAN transceiver (see following
chapter 5 on page 28).

4.4 Status LED

The status LED being located on the lower right of the front panel
indicates the current operation status of the PCAN-MIO module by
different colors and blinking frequencies.

Color Blinking Operational status of the module
frequency
Red Briefly on Initialization of the module (power-on self test, POST)

Permanently on | Hardware defect

Green 1 Hz (slow) Normal operation with the configuration which is
allocated to the currently specified module ID

2 Hz (fast) No or no valid configuration available for the currently
specified module ID

27
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5 Alternative CAN Transceiver
Modules

The PCAN-MIO basic module comes equipped with High-speed
CAN transceivers (from ser. no. 100 with wake-up function). On
request, we can provide each CAN channel also with an alternative
CAN transceiver module.

The PCAN-MIO module automatically detects the CAN transceiver
module in use and provides the according transfer parameters.

PCAN-MIO circuit board with plug-on transceiver modules

28
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Following CAN transceiver modules are available:

Module name
CAN-HS
CAN-HS opto
CAN-HS-1041
(standard)

CAN-LS

CAN-LS-SW

Transmission
standard
High-speed CAN
ISO 11898-2
High-speed CAN
ISO 11898-2
High-speed CAN
ISO 11898-2
Low-speed CAN
ISO 11898-3
Single-wire CAN
SAE J2411

Special function

Galvanic isolation up to 300 V
for the CAN interface
Wake-up

Wake-up

Wake-up

29
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Default bit rate

500 kbit/s

500 kbit/s

500 kbit/s

125 kbit/s

33.3 kbit/s
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6 Technical

Power supply
Supply voltage
Brownout check

Current consumption

Reverse-polarity protection

Sensor power supply

Connector types

Spring terminal block 11-pin
(for IPEH-002187)

Automotive connector 12-pin
(for IPEH-002187-A)

Automotive connector 32-pin
(for IPEH-002187-A)

Digital outputs
Count
Voltage proof

Constant current

Short-circuit current

Range of frequency generation

Analog outputs
Count

Voltage

Resolution

User Manual =

System

Specifications

9-27VDC
Reset if internal 5-Volt supply < 4.35 V

60 mA typ. (without separate circuits)
100 pA in power-down mode

Yes
5V (max. -2 %), 500 mA

Phoenix Contact FMC 1,5/11-ST-3,5 - 1952351

Housing:
Contacts carrier:
Crimp contacts:

TE Connectivity 929051-1
TE Connectivity 968473-1
TE Connectivity 928999-1

TE Connectivity 929053-1
TE Connectivity 968265-1
TE Connectivity 928999-1

Housing:
Contacts carrier:
Crimp contacts:

8, 2 of them PWM-capable (DOUTO0 and DOUT1)
DOUT2 - DOUT7: Low-side 30 V

DOUTO - DOUT1: High-side 1.4 A
DOUT2 - DOUT7: High-/Low-side 0.6 A per
output (1.4 A together)

DOUTO - DOUT1: 5 A
DOUT2 - DOUT7: 1 A

DOUTO - DOUT1:
up to ser. no. 99: 65 - 6000 Hz
from ser. no. 100: 17 - 6000 Hz

2

0-10V, each 20 mA (for internal reference
voltage), other voltage range on request

10 bit
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Digital inputs
Count 8
Switching thresholds ON>4V,OFF<3V
Frequency range DINO - DIN4 5-10,000 Hz
Integration time constant 23 ys
Maximum input voltage 30V
Analog inputs
Count 6

Measuring range
Resolution

Sample rate

Input impedance
Integration time constant

Maximum input voltage

CAN

Standard transceiver

Other transceivers (on request)

Wake-up time

Termination

CAN ID reserved for
configuration transfer

0- 10V, other measuring range on request
10 bit

1 kHz

13.6 kQ

1.6 ms

30V

Up to ser. no. 99:
High-speed CAN ISO 11898-2 (TJA1040)
From ser. no. 100:
High-speed CAN ISO 11898-2 with wake-up
function (TJA1041)

High-speed CAN ISO 11898-2 (PCA82C251)
without or with galvanic isolation

Low-speed CAN ISO 11898-3 (TJA1055)
with wake-up function

Single-wire CAN SAE J2411 (TH8056)
with wake-up function

typically 200 ms
(depending on the size of the configuration)

Setup with switches on the board

CAN OFF ON
High-speed none 120 Q
Low-speed 4.7 kQ 1.1 kQ
Single-wire 9.1 kQ 2.1 kQ
7E7h
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Interference resistance
Tests

Peculiarity surge

Environment
Operating temperature

Temperature for storage and
transport

Relative humidity
Ingress protection (IEC 60529)

Measures

Size

Weight

Conformity
EMV

RoHS 2

User Manual

System

IEC 61000 and DIN EN 61326 compliant
+500 V

-40 - +85 °C (-40 - +185 °F)
-40 - +100 °C (-40 - +212 °F)

15 - 90 %, not condensing
1P20

130 x 65 x 35 mm (without connectors)
See also dimension drawings in Appendix B on
page 34

max. 280 g

Directive 2014/30/EU
DIN EN 61326-1:2013-07

Directive 2011/65/EU
DIN EN 50581 VDE 0042-12:2013-02
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Appendix A CE Certificate

|
EU Declaration of Conformity PEAK
System
This declaration applies to the following product:
Productname: ~ PCAN-MIO
Item number(s): IPEH-002187(-A)
Manufacturer: PEAK-System Technik GmbH
Otto-Roehm-Strasse 69
64293 Darmstadt
Germany
c We declare under our sole responsibility that the mentioned product is in conformity with
the following directives and the affiliated harmonized standards:

EU Directive 2011/65/EU (RoHS 2)

DIN EN 50581 VDE 0042-12:2013-02

Technical documentation for the assessment of electrical and electronic products with respect to
the restriction of hazardous substances;

German version EN 50581:2012

EU Directive 2014/30/EU (Electromagnetic Compatibility)

DIN EN 61326-1:2013-07

Electrical equipment for measurement, control and laboratory use - EMC requirements - Part 1:
General requirements (IEC 61326-1:2012);

German version EN 61326-1:2013

Darmstadt, 22 February 2019

Vo diirs

Uwe Wilhelm, Managing Director
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Appendix B Dimension Drawings

105 (mm!
98.3 (mm
Cmm
5 C(mm:
59 (mm:
55.8 (mm
52.5 (mm
48.2 (mm
> < 46.1 (mm
4 (mmd
= < MR
5.f (AR a
/) \N
I (\f\ [}
ololo|lo|o|o|o|o|o]|o]|o llo|e|o|o]|o|o]|eo|efo]o]e
Ee npolsls|z|e[5[4]13]2]1 uliplelslz[els|4]3]|2]1 T
v E A A
oY £ o|lolofo|o|o|o|ofofo]o ‘\ o ololo olololo v E
a0~ 1lololslzi6l51413)12[1 ulofslslzlélsl4]3[2]1 oY
S N ey ~ 2 3x4, Smm N F— Euz
~ £ | ozem 55 (s v N
o VVE Ay -2 fan) e
§ [ A\ ) =
o W
L )
Front of the industrial model
105 (mm
98.8 (mm
99 (mm
70 C(mm]
65 (mm!
63.3 (mm.
) - 56.6 (mm
g (mmd>
> je
5[ (m
Ty N )
]\ %) /‘~\ N
L ) i
EE A —
v E & 210 P
o Y H
. ™ N
Do @y ©
® ¢ E O Vo
N E |- o2,8 EJ
EADS fan\ N
s U\ ) -
[ re

3.

Front of the automotive model
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Top view of the bottom plate

The figures do not show the original size.

35

PCAN-MIO - User Manual =
System
= .
jE 0

PN

VE 5

> e > = > < > 64\:46

g (mm> 9 (mm) 9 C(mmd 6 (mmp



PCAN-MIO - User Manual ]

System

Appendix C Module Resources

The table lists all the logical resources of the PCAN-MIO module, arranged by 1/0 functions (column “I/O Function”) and the respective I/O numbers (column
“1/0 Number”).

1/0 Function 1/0 Number Value range Connection Function

DOut Level (00h)

DO HO D4 High-side output 0 14A
DO H1 D5 High-side output 1
DO H2 D6 High-side output 2
DO H3 0: open, 1: High D7 High-side output 3
DO H4 D8 High-side output 4 0.6 A (1.4 A together)
DO H5 D9 High-side output 5
DO H6 D10 High-side output 6
DO H7 D11 High-side output 7
DO HL2 D6 Push-pull output 2
DO HL3 D7 Push-pull output 3
DO HL4 0: Low, 1: High b8 Push-pull output 4 0.6 A (1.4 A together)
DO HL5 D9 Push-pull output 5
DO HL6 D10 Push-pull output 6
DO HL7 D11 Push-pull output 7
DO L2 D6 Low-side output 2
DO L3 D7 Low-side output 3
DO L4 0: open, 1: Low D8 Low-side output 4 0.6 A (1.4 A together)
DO L5 D9 Low-side output 5
DO L6 D10 Low-side output 6
DO L7 D11 Low-side output 7
DOut Frequency (01h)
Freq 0 Up to ser. no. 99: 65 - 6000 D4 Frequency output 0 Generates a variable frequency signal with a configurable
Freq 1 From ser. no. 100: 17 - 6000 D5 Frequency output 1 duty cycle (indication in Hz)
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1/0 Function
DOut Ratio (03h)

AOut Level (10h)

Special Out (70h)

1/0 Number

PWM 0
PWM 1

AOQOut 0
AOut 1

Supply 5V
Selfhold
RS-232

LED Pattern

CAN 0 Mode

CAN 1 Mode

Routing 0 to 1 All
Routing 1 to 0 All

Debug Mode

Routing 0 to 1 Explicit
Routing 1 to 0 Explicit
Routing 0 to 1 Excluding
Routing 1 to 0 Excluding
CAN 0 Bitrate Raw

CAN 1 Bitrate Raw

CAN Bitrate: 33.3 kbit/s
CAN Bitrate: 47.6 kbit/s
CAN Bitrate: 50 kbit/s
CAN Bitrate: 83.3 kbit/s

Value range

0 - 255 (255 = 100 %)

0-1023(1023=10V)

0: Off, 1: On
0: Off, 1: On
0: Off, 1: On

0: Off, 1: On

11-bit CAN ID,
29-bit CAN ID

11-bit CAN ID,
29-bit CAN ID

0x0000 - OxFFFF

0, 1 (CAN channel)

Connection

D4
D5

A6
A7

A8

CAN_L: B1, B3
CAN_H: B2, B4

SW-CAN: B2, B4

CAN-L: A1, A3
CAN-H: A2, A4

SW-CAN: A2, A4

System

Function

PWM output 0
PWM output 1

Generates a PWM signal with variable duty cycle and
configurable frequency

Analog output 0 10-bit D/A converter, la =20 mA

Analog output 1

5-Volt supply for external sensor
la =500 mA

1 at power-on. To switch off the module set to 0.

1 at power-on. Switches the High stage for the pull-ups at the digital inputs, the reference voltage
for analog in-/outputs, the RS-232 level converter.

(Reserved)

0: Normal (all transceivers)

1: WakeUp (AU5790)

2: PowerDown (AU7590, PCA82C251, TJA1041, TJA1055)
3: ListenOnly (PCA82C251, TJA1041, TJA1055)

4: HighSpeed (AU5790)

5: Standby (PCA82C251, TJA1041, TJA1055)

Operation mode CAN transceiver 0

Operation mode CAN transceiver 1

from bus 0 to bus 1 Not to be combined with

Forwarding of all CAN messages Explicit or Excluding

from bus 1 to bus 0
(Reserved)

from bus 0 to bus 1 Not to be combined with All

Forward the specified 11-bit CAN ID .
or Excluding

from bus 1 to bus 0
from bus 0 to bus 1 Not to be combined with All

or Explicit

Forwarding of all CAN messages except

the specified 11-bit CAN ID from bus 1 to bus 0

Set the CAN baud rate by direct insertion of the register value into the baud rate register

Specify a CAN baud rate
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1/0 Function 1/0 Number Value range Connection Function
CAN Bitrate: 95.2 kbit/s
CAN Bitrate: 100 kbit/s
CAN Bitrate: 125 kbit/s
CAN Bitrate: 250 kbit/s
CAN Bitrate: 500 kbit/s
CAN Bitrate: 1 Mbit/s
DIn Level (80h)
Level 0 C4 Digital input O
Level 1 C5 Digital input 1
Level 2 Cé6 Digital input 2
Level 3 0: Low C7 Digital input 3 Vih=4V
Level 4 1: High cs Digital input 4 Vil=3V
Level 5 C9 Digital input 5
Level 6 c10 Digital input 6
Level 7 C11 Digital input 7
Din Frequency (81h)
Freq 0 Cc4 Frequency input 0
Freq 1 C5 Frequency input 1 Frequency measurement
Freq 2 5 - 10000 (Hz) C6 Frequency input 2 Vih=4V
Freq 3 C7 Frequency input 3 Vil=3V
Freq 4 C8 Frequency input 4
DIn Ratio (83h)
Ratio 0 c4 PWM input 0
Ratio 1 c5 PWM input 1 I\/!easurement of the duty cycle (high phase)
Ratio 2 0 - 1000 (1000 = 100 % High) Cé6 PWM input 2 x;lh:34\>/
Ratio 3 Cc7 PWM input 3 (only to 1 kHz)
Ratio 4 Cc8 PWM input 4
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1/0 Number

DIn Low Frequency (86h)

Low Freq 0
Low Freq 1
Low Freq 2
Low Freq 3
Low Freq 4

DIn Duty Cycle (87h)

Duty Cycle 0
Duty Cycle 1
Duty Cycle 2
Duty Cycle 3
Duty Cycle 4

Pull-Up/Down (88h)

Aln Level (90h)

Tau (98h)

Pull-Up 0; 1-3; 4; 5-7

Pull-Dn 0; 1-3; 4; 5-7

Aln 0
Aln 1
Aln 2
Aln 3
Aln 4
Aln 5

Tau 0
Tau 1
Tau 2
Tau 3
Tau 4
Tau 5

Value range

1-50000 (0.001 Hz)

1 - 1000 (%o)

0: deactivated
1: activated

0-1023

0 - 60000 (ms)

Connection

C4
Cs
cé
c7
Cc8

C4
C5
Ccé
c7
c8

C4...C11

B6
B7
B8
B9
B10
B11

Function

Digital input 0
Digital input 1
Digital input 2
Digital input 3
Digital input 4

Digital input 0
Digital input 1
Digital input 2
Digital input 3
Digital input 4

System

Measurement of low frequencies (0.001 - 50 Hz)
Vih=4V

Vil=3V

Sampling each second, calculation each 10 milliseconds

Measurement of the duty cycle (0 to 1000 %.)

at frequencies from 0.001 to 50 Hz

Vih=4V

Vil=3V

Sampling each second, calculation each 10 milliseconds

Pull-up resistor for digital input or digital input  Pull-up/pull-down resistors each 4.7 kQ.

group

Pull-down resistor for digital input or digital

input group

Analog input 0
Analog input 1
Analog input 2
Analog input 3
Analog input 4
Analog input 5

Time constant for analog input 0
Time constant for analog input 1
Time constant for analog input 2
Time constant for analog input 3
Time constant for analog input 4
Time constant for analog input 5

39

This I/0 function is only available in the
hardware profile “PCAN-MIO (32-Bit)” (from
ser. no. 100).

Input range: 0 - 10 V
Hardware low-pass: 6.8 k2, 33 nF

Software low-pass for analog inputs
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1/0 Function 1/0 Number

Const (CCh)
(See list in the PPCAN-
Editor)

Positive Const (CDh)
0 to 255

Negative Const (CEh)
0to -255
Special In (FOh)
Conf Ver Main
Conf Ver Sub
FW Ver Main

FW Ver Sub

FW Build

Module ID

Main Cycle Counter
Main Cycle Time Max
Main Cycle Time Avg

none
32bit Variable (FFh)

0 to 255

Value range Connection

(Diverse values)

(0 to +255)

(0 to -255)

0-255

0-255

0 - 656535

32 Bit signed

System

Function

Diverse constants
Read only; can be used as input constants.

Positive constants
Read only; can be used as input constants.

Negative constants
Read only; can be used as input constants.

Main version number of the
configuration Version of the configuration; can be specified in the PPCAN-
Secondary version number of the Editor during the module-specific settings
configuration

Main version number of the

firmware

S_econdary version number of the For information purposes; read only
firmware

Build version number of the
firmware

Module ID
Position of the corresponding rotary switch on the PCAN-MIO module; ID must be unique within
the CAN net.

Count of computation cycles of the firmware since the last call; read only
Maximum duration in ms for a computation cycle since the last call; read only
Average duration in ps for a computation cycle since the last call; read only

No function
Can be used as place-holder if the corresponding input or output has no function.

Internal 32-bit variable
Temporary memory for values of function blocks and CAN variables
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