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1 Overview
This document specifies Technion Control Unit (TEC152) electrical and mechanical details and
gives brief functional overview of the controller.

Technion Oy MAY CHANGE WITHOUT PRIOR NOTICE




TECHNION Technion Control Unit TEC152 5(62)

.:5!%!!5 5‘. Technical Manual V1.2
b4+ 27.04.2017

»

2 Abbreviations and terminology

CAN Controller Area Network

TBD To Be Defined

CLAMP-15, cl15 Automotive power rail which is supplied when ignition
switch is closed

CLAMP-30, cI30 Automotive power rail that has permanent power supply
regardless of ignition switch state.

Al Analog input

DI Digital input

DO Digital output

FI Frequency input

PWM Pulse width modulation. In this document this refers to
digital output with pulse width modulation capability.

EMC Electromagnetic compatibility

I/0 Input / Output

SW Software

System SW Software preprogrammed to device by Technion Oy

Application SW Software customized by/for customer —i.e. CODESYS
IEC-61131 program

Wetting current Minimum current flow through switch to break any oxida-
tion on the switch contacts
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3 General

TEC152 is a general purpose controller for mobile vehicles. Mobile vehicles consist of but not lim-
ited to following utility, forest, construction, mining, load and container handling machinery.
TEC152 is intended to be a part of the control system in vehicle. The control unit will control
valves and other actuator, read different kind of sensors and communicate with other control units
forming a complete control system. The TEC152 is intended for mounting directly to vehicle body
or inside the cabin.

Functionality of application is developed by CODESYS V3 freely by customer. Technion offers
supportive libraries for 1/0O mapping and field communication interfaces.

3.1 Limited Responsibility

This Product is designed and intended to be used for machine / equipment controlling purposes.
Technion Oy shall not assume any responsibility for this Product being fit for any specific applica-
tion, unless Technion has so expressly stated in writing.

Technion Oy requires that applicable machine / equipment safety guidelines, requirements, direc-
tives, machine / equipment warning labelling and rules are adhered to in the country/market where
the product is used.

WARNING. The Product including the System software and libraries can fail in operation causing
serious damage.

Technion Oy recommends that for each machine / equipment type in which the Product is used a
separate professional safety analysis be performed. The machine / equipment builder and system
integrator shall analyze all aspects of the Product and the operation conditions and the applications.
The machine / equipment builder is alone responsible for making the final selection of components
and systems integrated into its product. The machine/equipment builder is alone responsible for any
and all consequences that may occur. Technion Oy does not have responsibility for any consequen-
cies, be it direct or indirect, caused by failures or malfunctions. Furthermore, Technion Oy does not
have any responsibility for accidents caused by incorrectly mounted or maintained machin-
ery/equipment and it does not assume any liability for Technion Oy components which have been
incorrectly applied or the system having been programmed in a manner which jeopardizes safety.

The specifics and features of the Product should always be appropriately documented in the ma-
chine and equipment owner/user manuals in a way that the machine and equipment operator has the
data to enable him to operate the machine / equipment correctly and in a safe manner.

Technion Oy shall not be liable for loss of production, loss of profit, loss of use or any other conse-
guential damages, punitive damages and/ or indirect losses, irrespective of the cause thereof. In
case claims based on product liability are brought against Technion Oy for which Technion Oy
may be liable, Technion Oy’s liability is limited to the coverage covered under normal product lia-
bility insurances. The equipment/machinery builder shall compensate Technion Oy to the extent
Technion Oy might be liable to pay damages as a result of claims based on product liability.

Technion Oy reserves the right to alter the contents of this Technical Manual as well as the right to
improve its products without further notice.
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4 Product data

4.1 Mechanics

Material: Aluminum casing

Protection Class: IP67

Weight: 1.5 kg

Dimensions: 215 mm x 200 mm x 45 mm (W x L x H)
Mounting: 5 holes at module corners for M6 bolts
Connectors: Right angle mount, located at side of the casing

Mechanical drawing is presented in Chapter 9.

4.1.1 Mounting recommendations

Following guidelines shall be followed:
e TEC152 module shall be mounted to flat surface.
e TEC152 module mounting location shall be protected against:
- high pressure cleaner
- gravel bombardment
- high level of vibration
- locations with high electromagnetic disturbances
- high temperature radiation or conduction from other sources
- insufficient air flow (that prevents proper cooling)
- continuous exposure to liquids
e Cable harness shall be mounted to same rigid body as TEC152 with distance less than 150 mm.

4.2 Electrical connection

Module has two connectors. Connector types and usage is presented in Table 1. Connector orienta-
tion and location is presented in mechanical drawing (see Chapter 9).

Table 1- TEC152 connectors

Ref [Module connector Contact |Mating connector Usage
plating
A |TE Connectivity 1241434-1 [Tin TE Connectivity 1473244-1 © Power, inputs, outputs
TE Connectivity 1241434-1 [Tin TE Connectivity 1473252-1 © Inputs, outputs

Y Lever assembly and MQS retainer are also needed, see TE Connectivity connector datasheets and instruc-
tion sheet 411-78008 [3]

Maximum current for single connector pin is MAX 3 A (MQS pin) and 10 A (JPT pin). Power and
ground signals have multiple parallel pins on the module. Wiring harness design shall guarantee an
equal current distribution between parallel pins. This is achieved in most cases when each parallel
pin is connected using identical wire (length and diameter) directly to its source.

Note: Mating of tin coated contacts to gold coated contacts is not recommended. Tin-to-gold con-
tacts are susceptible to fretting corrosion related failures. Lubrication of contacts improves reliabil-
ity and prevents fretting corrosion for both tin-to-tin and gold-to-gold contacts. See references [1] —
[2] for more details.

Technion Oy MAY CHANGE WITHOUT PRIOR NOTICE




TECHNION

BEHIRL0E @
>0

[ 1]
e
>0

»

4.3

4.4

Technion Control Unit TEC152 8(62)
Technical Manual V1.2
27.04.2017

Marking
Product is marked with type label. Type label contains following information: Technion part num-
ber, serial number and production date.

Order options
This documents covers following products.

Table 2 — TEC152 order codes covered by this manual

Order code | Description
TEC152-001 | Standard version

This document version applies only to specific module version. Version information is provided in
separate PCN documents.
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5.1 System block diagram

Input type 4

Input type &

Input type 7.

Technion Control Unit TEC152 9(62)

Technical Manual V1.2

27.04.2017

VBAT_DO

VBAT_CL30

VBAT_CL15

GND

AI_5V/10V/1k5/DI_H

Al_5V/10V/1k5/DI_H

Al_5V/10V/1k5/DI_H

AI_5V/10V/1k5/DI_H

Al_5V/10V/20mA/DI_H

Al_5V/10V/20mA/DI_H

AI_5V/10V/20mA/DI_H

Al_5V/10V/20mA/DI_H

Al_5V/10V/20mA/DI_H

S|©|n|N|o|u|slw|o)-

AI_5V/10V/20mA/DI_H

xlo‘

GND_AI

AI_10V/DI_H

Al_10V/DI_H

AI_10V/DI_H

Al_10V/DI_H

Al_10V/DI_H

AI_10V/DI_H

Al_10V/DI_H

Al_10V/DI_H

AI_10V/DI_H/L

Al_10V/DI_H/L

=
2|B[e|e|No|u| s lwn]=

Al_10V/DI_H/L

12

AI_10V/DI_H/L

TEC152

9-32V

DO_H2A5

DO_H2A5

DO_H2A5

DO_H2A5

DO_H2A5

DO_H2A5

DO_H2A5

DO_H2A5

o(No|vswinfe-

DO_H2A5

DO_H2A5

DO_H2A5

Input/Output type 1

DO_H2A5

DO_H2A5

DO_H2A5

DO_H2A5

DO_H2A5

HB_SDV/DI/AI_32V

HB_SDV/DI/AI_32V

HB_SDV/DI/AI_32V

HB_SDV/DI/AI_32V

HB_SDV/DI/AI_32V

HB_SDV/DI/AI_32V

HB_SDV/DI/AI_32V

HB_SDV/DI/AI_32V

o(N|jo|u|swinfe-

—Output/Input type 3—

GND_DO

DO_L/DO_L_RET

DO_L/DO_L_RET

DO_L/DO_L_RET

DO_L/DO_L_RET

DO_L/DO_L_RET

DO_L/DO_L_RET

-Output type 2-

DO_L/DO_L_RET

DO_L/DO_L_RET

o(N|jo|u|slwinf-

FI_H/DI/AI_10V

FI_H/DI/AI_10V

FI_H/DI/AI_10V

FI_H/DI/AI_10V

FI_H/DI/AI_10V

FI_H/DI/AI_10V

FL_VR

NP [OU0B_WN -

FL_VR

x
o

GND_FI

x
3

GND_DI/DO

Vehicle
chassis

VREF_5/10V

VREF_5/10V

VREF_5/10V

VREF_5/10V

ENITUTNIFN

-Output type 5

VOUT_12v

VOUT_12V

N[

—Output type 6—

MOD_ADDR

MOD_ADDR

RS-232

—SERIAL—

CAN

CAN

CAN

CAN

ENITU NI

—CAN—

Figure 1 - TEC152 1/O block diagram
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System properties
TEC152 has following system properties.
Memory Size
CPU type MPC5674F
CPU architecture €200z7 Power
Architecture
CPU performance 600 DMIPS

521

TEC152 memory resources are presented below.

Memory resources Size
RAM (total) 1.25 MiB
RAM (application) 0.75 MiB
Program Flash (total) 4 MiB
Program Flash (application) 2 MiB
Data Flash (total) 16 MiB
Data Flash (application) 9.5 MiB
Retain data memory 3.5KiB

CODESYS (IEC-61131) application is executed and located in “program flash (application)”
memory. Data flash can be used to store for example application parameters and/or failure / diag-
nostics log. Retain data memory is a fast non-volatile memory. Data in retain data memory remain
unaltered on power failure (unintended VBAT _cl30 power loss).

Retain data memory parameters:

Item Min | Nom | Max | Unit | Notes

Endurance 25 years

Data refresh time 10 ms data is refreshed automatically

Data retention 10 years | TEC152 power-OFF time shall not exceed

data retention time, otherwise data may be
corrupted. During power-ON data is auto-
matically refreshed

Module start-up time

Parameter Time (min) | Time (nom) | Time (max)
Start-up time from power-up to applica- 400 ms
tion software start*

Internal system monitoring

TEC152 has external hardware watch-dog that monitors system software execution. External
watch-dog time out period is maximum 750 ms. If watchdog is activated (maximum kick time is
exceeded) all outputs are switched OFF (OFF is expected to be output safe state). System software
is restarted automatically and SW failure information is forwarded to application software. Appli-
cation software execution can be monitored using CODESYSS task watch-dog. Application software
programmer may decide if automatic application restart is accepted or not.

Controller monitors internal temperature. If internal temperature exceeds safe range all outputs are
put to safe state (OFF) and program execution is halted. Internal temperature is readable in applica-
tion SW. Controller will send critical warning to application before automatic output turn-off.

! Application software is located and executed from flash memory (simple application toggling digital output,
system software v3.7.0.9).
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Iltem Min | Nom | Max | Unit | Notes

Internal temperature -45 130 | °C

measurement range

Accuracy +5 °C

Technion Oy
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5.3 Power supply
TEC152 module can operate either in 12V or 24V electrical system.

Iltem Min | Nom | Max | Unit | Notes

Supply voltage Us | 9 24 32 V

Overvoltage 1 36 \% Controller operates normally during over-
voltage (32 V — 36 V). Maximum overvolt-
age 1 duration that module withstands is 60
minutes. °

Overvoltage 2 48 \% Controller does not operate during over-
voltage 2 (36 V — 48 V). If overvoltage 2 is
exceeded module will be damaged.

Reverse voltage -28 Vv

Under voltage detection 8 V Automatic shutdown after 60 seconds

Under voltage shutdown 5.4 V

VBAT15 threshold volt- 8 9

age

VBAT1s input pull-down 3.3 kQ

resistance

Supply current: mod- 0.2 A @ 28V, sensor supply output not included

ule/logic (VBAT z0) current

VBAT30 fuse rating 4 A Includes -30% fuse derating, supply voltage
range 9-32V, maximum load conditions.

Standby Supply current: 2.6 mMA | VBATw15< 2V, VBATcI30 =24 V, VBATpo

module (VBATCl3o + = 24 V, module is turned to OFF state

VBATDo)

Supply current: outputs 20 A

(VBATDbo)

Controller has under and over voltage monitor. During VBAT 3, under voltage all outputs are
switched off (i.e. safe state) and user application is shut down; during VBATpo under voltage all
outputs are switched off, but the user application remains active and output control can be restored
if supply voltage reaches minimum value. Exceeding Overvoltage 1 maximum value causes imme-
diate shutdown of the module. If Overvoltage 2 maximum value is exceeded module will be dam-
aged permanently.

Module monitors VBAT o total current. If maximum current is exceeded all outputs are switched
OFF and power off-on cycle is required for returning to normal operation.

Power supply fault events are reported for user application.

5.3.1 Power supply input

Supply voltage must be within the module operating range. Module has two separate power inputs
and one control input. Separate power inputs are for module logic (VBATc3) and outputs
(VBATpo) power. VBAT 3 supplies power to internal logic circuitry and input functions (includ-
ing power supply for the sensors). VBATpo power supply provides power for high-side outputs
(DOy) and Sauer-Danfoss valve control (HBgpy) outputs. Module power is controlled using one
dedicated control signal VBAT ;5. Module is started after VBAT ;5 is activated. Power-off is con-
trolled either from software or VBAT 35 signal. VBAT 15 signal can be used e.g. to implement de-
layed power-off functionality.

2 Some 1/0 functions do not tolerate overvoltage during short circuit to battery conditions. See detailed 1/0
specifications.
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TEC152 power inputs VBAT 3 and VBAT o Voltage can be measured in application software.

TEC

> Al

Input voltage measurement
EsTOP/ DO ?I It; t
MAIN SWITCH VBAToo MAIN supply voltage measuremen
@QV-I FUSE SWITCH Total cuArIrent to ouputs
Battery N (wmmm{ | VBAT DO | —— DOy, Outputs
A A HBsoy
__+ -~
-
RESET- —————
-._ SW: DO SUPPLY DISABLE  ——
> Al
VBATc30 MAIN Input voltage measurement
SWITCH
FUSE
$ [} — Gumm|{ | VBAT.C30 |} ——]
A
SW: LOGIC POWER KEEP-ALIVE
FUSE
Ignition key, cl15 g—E__-( ——{ ‘ VBAT cl15
system star- 932V 932V
grounding point i i - -
(| | GND o1
I VBAT5 input state
i detection ('0'/'1') Logic power Sensor power
L supplies supplies
EMI Notice
Module enclosure can be
connected to vehicle chassis, if
needed.
Figure 2 — VBAT power input topology
Table 3 - VBAT input diagnostics
Item Min | Nom Max | Unit | Notes
VBATcL30 & VBATDo 0 48 \%
voltage measurement
range
Measurement accuracy +1 %FS
% FS
Accuracy, typical 0.7+0.2 % + (% of reading + % FS)
Table 4 - Functional specification
Iltem Value Notes
VBAT30 main Power supply for logic and sensor supplies are
switch control supplied through internal “main switch”. Logic

operation is started when VBAT 15 is powered.
Module is powered-down after both VBAT 15 is
switched off and software control signal (logic
power keep-alive) is negated.
VBATpo main Digital output (DOy) outputs are supplied
switch control through single VBATpo main switch. Main
switch is enabled when:
1) Controller logic power supplies are
stable (reset = ‘1")
AND
2) Application SW asserts main switch
control signal (do_supply_disable =
0)
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Item

Value

Notes

VBATpo main
switch reverse
current protection

Main switch is reverse protected when disabled
(i.e turned OFF). Then short circuit to battery on
DOy cannot supply power to VBATpo pin
(=vehicle battery / cI30)

Table 5 - Power input signals

Signal Type | Description

VBAT 30 PWR | Power supply input for module logic functions
and sensors

VBATDpo PWR | Power supply input for outputs (DOx and
HBspv)

VBATcus IN Control input for module power supply

GND - Ground for logic and output power supply

5.3.2

Module grounding
TEC152 grounding shall be designed carefully in system level to prevent false operation and mod-
ule damage. Typically high currents are driven in 12V or 24V mobile vehicles. These currents may
cause differences in ground potential at vehicle level. At least following shall be considered when
designing grounding topology:
All TEC152 ground pins are connected internally together (i.e. there is no isolated interfaces).

All ground pins shall be connected to single ground point in vehicle (to prevent ground currents

through module.

Reference ground pins (GNDp, / GNDg / GNDyp,) shall not be connected to general ground
point. Instead direct connection between sensitive sensors and TEC152 is recommended to
prevent measurement errors caused be system ground potential differences. However extra care
must be taken to verify that sensor has only one ground connection (through TEC152) other-
wise unwanted ground currents are introduced.
TEC152 enclosure has not connected directly to module ground pins. Instead enclosure is con-
nected capacitively to module ground. This connection reduces electromagnetic interference in
most cases if module enclosure is well grounded to vehicle chassis.

Technion Oy
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6 General I/O functionality
All 1/0O functions (every connector pin) have short circuit protection against system supply voltage

6.1

(max 32V) and GND short circuit.

I/O List

TEC152 controller has versatile set of I/O types. Different 1/O types/functions are presented in Ta-
ble 6. Detailed description of the 1/0 types is provided in Chapters 6.2 and 6.3. TEC152 I/O pins
can be configured to several 1/0 functions. I/O configuration is presented in Table 7. Configuration

is mainly selected in SW.

Table 6 - TEC152 1/O types

/0 Type

Abbreviation

Digital input PNP (high active) Dly
Digital input PNP/NPN (high or low active) Dlui
Digital output high-side, PWM or ON/OFF 2,5 A | DOw2as
Digital output/input return signal (GND) GNDpopi

Current measurement input for DOy (current
control operation mode) 1A / 2A range

DOL_reT1A2A

Digital output low-side ON/OFF DO,
Half-Bridge output for Sauer-Danfoss valve HBspv
control (PVE actuator)

Analog input - voltage measurement 0-5V Alsy
Analog input - voltage measurement 0-10V Al1gy
Analog input - current measurement 4-20mA Algoma
Analog input — resistance measurement (inter- Al1ska
nal 1k5 pull-up)

Analog input — sensor ground GNDa
Voltage reference output5V/10V VREFsv/10v
Sensor power supply output 12 V VOUT12v
Sensor power supply ground GNDvout
Frequency / pulse input high active Fly
Frequency / pulse input — variable reluctance Flvr+
sensor Flvr-
Controller address input MODappr
RS-232 RS-232
CAN CAN

Note 1: Each input/output can have several subtypes. Subtype number is shown after I/O-type e.g. DI,y (i.e. Digital in-

put, high-active, type 1)
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Table 7 - TEC152-001 1/O configuration
TEC152-001
1/0 Group Pcs |I/O Types Notes
HIGH SIDE DIGITAL OUTPUTS 16 DOk2as.1 Digital output 2,5A, high side, PWM
(Output #1)
LOW SIDE DIGITAL OUTPUTS / DOL1 Digital output 1 A, low side
PWM CURRENT CONTROL INPUTS 8 |DO. retiara1 | Current measurement input (CC PWM with
(Configurable output #2) DOki2as)
RATIOMETRIC OUTPUT HBspv.1 Sauer-Danfoss valve control (PVE)
(Configurable output #3) 8 |Alsvs Analog input 0-32 V
Dlys Digital input (PNP / active high)
HIGH PRECISION INPUTS Alsy 1 Analog input 0-5 V
(Configurable input #4) Aliov1 Analog input 0-10 V
(10 pes) 4 Al1ksa.1 Analog input resistance
Dln.1 Digital input (PNP / active high)
Alsy.1 Analog input 0-5 V
6 Aliov.a Analog input 0-10 V
Al2oma.1 Analog input 0-20 mA
Dly.1 Digital input (PNP / active high)
GND (for Al sensors) 10 | GNDa
REFERENCE OUTPUTS 4 VREFsy 1 Voltage reference output 5 V
(Configurable output #5) VREFi0v.1 Voltage reference output 10 V
SENSOR SUPPLY VOLTAGE VOUT12v.1 Sensor supply voltage 12 V
(Configurable output #6)
GND (for sensor supply voltage) GNDvyour
PULSE INPUTS Flh1 Pulse input (active high)
(Configurable input #7) 6 |Dlus Digital input (PNP / active high)
(10 pes) Aliov3 Analog input 0-10 V
5 Flvr+ Variable reluctance sensor pulse input
Flyg-
GND (for Fl sensors) 6 | GNDg
GENERAL PURPOSE INPUT 8 Dln.2 Digital input (PNP / active high)
(Configurable input #8) Alioy 2 Analog input 0-10 V
(12 pcs) 4 |Dlz Digital input (PNP/NPN)
Aliov.2 Analog input 0-10 V
GND (for in-puts/outputs) 5 | GNDpopi
Controller Address 1 |MOD_ADDR |Module address input
Module power supply 1 |VBATus Power supply control signal
1 |VBATuz0 Power supply for module logic and inputs
1 |VBATour Power supply for outputs (DO & PWM)
GND VBAT ground
CAN 4 |CAN
RS-232 1 |RS232

Technion Oy

MAY CHANGE WITHOUT PRIOR NOTICE




TECHNION
esatase 22°

BEHIRL0E @
>0

[ 1]
e
>0

»

6.2 1/O definition
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Every configurable I/O type has its own specification. Each specification part is divided to two

parts:
1) electrical specification and
2) functional specification

I/0 functions presented in following chapters have several protection and diagnostics functions to
detect failures either in module, wiring or sensor/actuator. Failure mode diagnostic capability de-
pends on I/O type. Failure types are presented in table below.

Table 8 - 1/0O protection features

Failure Abbreviation
Open load oL

Short circuit to ground SC_G

Short circuit to battery SC B

Over Current ocC

Each 10-type is named according to Figure 3. TEC152 has several 10 types that have same func-
tionality and subtype but different electrical specification. Extra care has to be taken on electrical
specification when selecting 10-type / pin for application.

10V.

Al
10 functionality J

10 subtype

Electrical specification —

1

Figure 3 - 10-type naming

Technion Oy

MAY CHANGE WITHOUT PRIOR NOTICE




TECHNION Technion Control Unit TEC152 18(62)

.:sﬁﬁi §‘. Technical Manual V1.2
b4+ 27.04.2017

»

6.2.1 Input, PNP, [Dly1/ Dly,/ Dly3]
Active high i.e PNP digital input is used interface sensors / switches connected to battery voltage or
TEC152 power supply outputs. For example following sensors can be connected to this input:
e Mechanical on/off switches
e Semiconductor switches
e Inductive proximity sensors

Sensor e.g. Switch
Inductive promixity switch TEC

PWR

PWR L( j
= DI X —
I Threshold detector

PWR could be e.g. =
-VOUT,y

- VREFSV/]OV

- BAT+

- DOy

Figure 4- DIy usage (Note! DIy, ; shall not be fed from BAT+)

Table 9 - Electrical specification DIy,

Item | Min | Nom [ Max [ Unit [ Description | ID
Type DIy, Digital input PNP, Active high, sw controlled threshold levels

Voltage range Uin 0 32 V

Over voltage 36 V

Threshold low Uiow 1 3 5 \Y Software controlled

Threshold high Unhigh | 2 7 9 \Y Software controlled

Threshold accuracy Uacc 0.3 Vv

Threshold adjustment 0.1 \%

resolution

Hysteresis Uhyst depends on threshold level MIN Unyst = Unigh - Uiow - 2 * Uace
Cutoff frequency f3d8 50 Hz HW filter

Wetting current lw 9.5 mA at28 VvV

Pull-down resistance | Rep 3 kQ Uns10V

Input capacitance 4.7 nF

Protection SC G,SC B
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Table 10 - Electrical specification DI} ;

Item | Min | Nom [ Max [ Unit [ Description | ID

Type Dly.1 Digital input PNP, Active high, sw controlled threshold levels, high input im-
pedance

Voltage range Uin 0 32 V

Over voltage 36 V

Threshold low Ujow 1 3 5 Vv Software controlled

Threshold high Uhigh 2 7 9 Vv Software controlled

Threshold accuracy Uacc 0.3 V

Threshold adjustment 0.1 \%

resolution

Hysteresis Unyst | depends on threshold level MIN Unyst = Unigh - Uiow - 2 * Uacc

Cutoff frequency f.3d8 1.6 kHz HW filter

Wetting current lw 1 mA at28Vv

Pull-down resistance | Rep 50 kQ Uns10V

Input capacitance 4.7 nF

Protection SC _G,SC B NO reverse polarity protection

Reverse polarity

Note!

Input type DIy, shall only be used to interface with switches and sensors that are supplied from

the module voltage output DOy, VREFsy10v Or VOUTy,y. This input is not protected against

reverse polarity (Ui, <0 V).

Table 11 - Electrical specification DI} 5

Item | Min | Nom [ Max [ Unit [ Description | 1D

Type Dln.3 Digital input PNP, Active high, sw controlled threshold levels, high input im-
pedance

Voltage range Uin 0 32 Vv

Over voltage 36 Vv

Threshold low Uiow 1 3 5 \Y Software controlled

Threshold high Uhigh 2 7 9 V Software controlled

Threshold accuracy Uacc 0.3 V

Threshold adjustment 0.1 \%

resolution

Hysteresis Uhyst depends on threshold level MIN Unyst = Unigh - Uiow - 2 * Uacc

Cutoff frequency f.3d8 50 Hz HW filter

Wetting current lw 25 mA at28 VvV

(@28V)

Pull-down resistance | Rep 11 kQ Uns10V

Input capacitance 4.7 nF

Protection SC G,SC B

Table 12 - Functional specification

Item Value Notes

Input refresh rate 100Hz

Digital filter cutoff | 40Hz Digital filter implemented
frequency f.a4s in system software
Digital filter stop- Typical 20dB at f > 100Hz

band attenuation

Table 13 - DI signals

Signal Dir Description
Dly In Active high digital input
GNDpopi Reference ground for DO/DI
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6.2.2

Input, PNP, [Dl}s]
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Active high i.e PNP digital input is used interface sensors / switches. For example following sen-
sors can be connected to this input:
e Mechanical on/off switches

e Semiconductor switches

¢ Inductive proximity sensors

Sensor e.g.

Switch
Inductive promixity switch TEC
PWR
PWR L j
tIE L e Threshold detector
(s 1
—<
PWR could be e.g. =
-VOUT,y
- VREFsy/10v
- BAT+
- DOy
Figure 5- DIy 5 usage
Table 14 - Electrical specification Dl 5
ltem | Min [ Nom [ Max | Unit | Description | ID
Type Dly.s Digital input PNP, Active high, sw controlled threshold levels
Voltage range Uin 0 32 V
Over voltage 32 V
Threshold low Uiow 1 3 5 \Y Software controlled
Threshold high Uhigh | 2 7 9 \Y Software controlled
Threshold accuracy Uacc 0.3 V
Threshold adjustment 0.1 \%
resolution
Hysteresis Unyst depends on threshold level MIN Uhnyst = Unigh - Uiow = 2 * Uace
Cutoff frequency f3d8 100 Hz HW filter
Wetting current lw 8 mA | at28V
Pull-down resistance | Rep 3.4 kQ
Input capacitance 27 nF
Protection SC G,SC B
Table 15 - Functional specification
Item Value Notes
Input refresh rate 100Hz
Digital filter cutoff | 40Hz Digital filter implemented

frequency f.a4s

in system software

Digital filter stop-
band attenuation

Typical 20dB at f > 100Hz
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Table 16 - DI signals
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Signal Dir Description
DIy In Active high digital input
GNDpoypi Reference ground for DO/DI
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6.2.3 Input, PNP/NPN, [Dly, ]
SW configurable active high or low (i.e PNP/NPN) digital input is used for interface sensors /
switches connected to battery voltage.
e Mechanical on/off switches
e Semiconductor switches
¢ Inductive proximity sensors

Switch | Sensor. €.g. . . . Switch TEC
! Inductive promixity switch ! VBAT cI30
3 3 BAT+ A
i PWR i j
—C | i | Dly | Sotmn —
} } Threshold detector
| | 5
G | | 3
| | = e,
| |
i PWR could be e.g. i )
! -VOUTyyy ! -
i - VREFSV/lUV i
‘ - BAT+ ‘
Figure 6- DIy usage
Table 17 - Electrical specification
Item | Min | Nom [ Max [ Unit | Description | ID
Type Dlnw2 Digital input PNP/NPN, Active high, sw controlled threshold levels
Voltage range Uin 0 32 V
Over voltage 36 V
Threshold low Uiow 1 3 5 \Y Software controlled
Threshold high Unhigh | 2 7 9 \Y Software controlled
Threshold accuracy Uacc 0.3 V
Threshold adjustment 0.1 \%
resolution
Hysteresis Uhyst V MIN Uhigh - Uiow - 2 * Uace
Cutoff frequency f3d8 50 Hz
(HW)
Wetting current lw 9.5 mA at28 Vv
(@28V)
Pull-down resistance | Rep 3 kQ SW controlled (PNP)
Pull-up resistance Rpy 3.3 kQ SW controlled (NPN)
Input capacitance 4.7 nF
Protection SC G,SC B
Table 18 - Functional specification
Item Value Notes
Input refresh rate 100Hz
Digital filter cutoff | 40Hz Digital filter implemented
frequency f.a4s in system software
Digital filter stop- Typical 20dB at f > 100Hz
band attenuation
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Table 19 - DI signals
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Signal Dir Description
Dl In Active high/low digital input
GNDpoypi Reference ground for DO/DI
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6.2.4 Input, Frequency / Pulse input [Fl, 4]

Configurable frequency input can be used to interface e.g. following sensors:
Incremental encoder (quadrature signals, push-pull or PNP output)
Incremental encoder (direction and increment signals, push-pull or PNP output)
Incremental encoder with index/reference signal (push-pull or PNP output)
Inductive/HALL sensors (frequency / pulse counter, push-pull or PNP output)

Incremental encoder
(quadrature output)

Speed / pulse

Sensor +2V
sensor VOUT:ay diagnostics

4<—— Fly

PWR

Fly

Figure 7- Fl usage

Table 20 - Fly, Electrical specification

Parameter [ Min | Nom [ Max [ Unit [ Description | ID

Type Flh1 Frequency/pulse input

Input frequency range 1 25000 | Hz Rising edge frequency at
one channel

Minimum pulse width 16 ps push-pull OV/5V input

(Hl or LO) signal, Ri»=100Q,
t/tr=100NnS

Pulse length measure- 15 us push-pull OV/5V input

ment mode time jitter signal, Ri»=100Q,
t,/t=100ns

Input voltage range 0 32 V

Over voltage 36 Vv

Threshold low 2 V

Threshold high 4 V

Hysteresis 0.2 0.5 V

Cutoff frequency (HW) f.3d8 25 kHz HW filter

Input resistance 11 kQ

Input capacitance 4.7 nF

Protection SC B,SC G
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Table 21 - Functional specification

Counter event frequency can be four times the
single channel input signal frequency, i.e. coun-
ter value can change 40 000 times per second
when individual encoder inputs receive 10 kHz
signal.

Pins used as encoder inputs must be allo-
cated in pairs from the following list:

FI1 (Al4) & FI2 (Al15)

FI3 (A16) & Fl4 (A17)

FI5 (A18) & FI6 (A19)

FI7 (A20/A39) & FI8 (A21/A40)

With encoder type providing a pulse signal and
direction signal, the direction signal must be
connected to the latter of the listed channels
(the one with higher Fl-channel index).

Item Value Notes
Incremental en- High resolution mode is supported (i.e. all edg-
coder mode es of the quadrature signal are evaluated).

Pulse counter
mode

Rising, falling or both edges can be counted
(application specific configurability).

Counter event frequency can be two times the
input frequency (if both edges are counted).

Frequency meas-
urement mode

Resolution of frequency values: 1 Hz.

Frequency evaluation interval: Maximum 1
second (software configurable).

Polling interface: The last evaluated frequency
value is given.

Period or pulse
length measure-
ment mode

Measurement is configurable for rising or falling
edge (pulse period measurement) or for either
pulse high time or low time (pulse length meas-
urement).

Resolution: 1 microsecond.

Polling interface: The last evaluated frequency
value is given.

Input capture
mode

Input events (rising, falling or either edge) are
time stamped.

Resolution of timestamps: 1 microsecond.

Polling interface: The last captured timestamp
value is given.

Alternatively, counter value from another pulse
input can be recorded when input event occurs.

Digital input mode

State of frequency input pin is readable while in
pulse counter / measurement modes.

Table 22 — Frequency input interface signals

Signal Dir Description
Fly In Configurable frequency input
GNDg In Fl reference grounds
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6.2.5
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Input, Frequency / Pulse input for variable reluctance sensors [Flygr ]

This input is dedicated for variable reluctance type sensor (VR). TEC152 VR sensor interface has
electrically differential input to minimize interference from electrical system disturbances. The in-
put filter is effective below intended maximum input frequency to maximize immunity to noise.
This is possible because input signal amplitude is proportional to input frequency. Input can be
used as pulse/frequency counter or incremental (quadrature) encoder input. Twisted-pair cabling
shall be used to minimize interference from other circuits.

Variable reluctance speed/ TEC
position sensor
E—C e V0
S L
@ A 0

Figure 8- Flyr usage
Table 23 - Flyg Electrical specification

Parameter [ Min [ Nom [ Max | Unit [ Description | ID

Type Flyr+ Frequency / Pulse input for Variable Reluctance-Sensor

Input frequency range 1 25000 | Hz

Input voltage range -90 90 V

Over voltage 90 V

Minimum threshold 50 mV

voltage

Cutoff frequency (HW) f3d8 8 kHz HW filter

f.6.508 15 kHz
f.10.308 25 kHz

Input resistance 15 kQ

Input capacitance 4.7 nF

Protection SC B,SC G
Table 24 - Functional specification

Item Value Notes

Pulse input filter 1 ps (pulses shorter than filter length are ig-

length nored)
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6.2.6
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Counter event frequency can be four times the
single channel input signal frequency, i.e. coun-
ter value can change 40 000 times per second
when individual encoder inputs receive 10 kHz
signal.

Pins used as encoder inputs must be a se-
quential pair; e.g. FI7yg and FI8yr

Iltem Value Notes
Incremental en- High resolution is supported (i.e. all edges of
coder mode the quadrature signal are evaluated).

Pulse counter
mode

Rising, falling or both edges can be counted
(application specific configurability).

Counter event frequency can be two times the
input frequency (if both edges are counted).

Frequency meas-
urement mode

Resolution of frequency values: 1Hz.

Frequency evaluation interval: Maximum 1
second (software configurable).

Impact of high frequency on CPU load is negli-
gible.

Polling interface: The last evaluated frequency
value is given.

Period or pulse
length measure-
ment mode

Measurement is configurable for rising or falling
edge (pulse period measurement) or for either
pulse high time or low time (pulse length meas-
urement).

Resolution: 1 microsecond.

Impact of high frequency on CPU load is negli-
gible.

Polling interface: The last evaluated frequency
value is given.

Input capture
mode

Input events (rising, falling or either edge) are
time stamped.

Resolution of timestamps: 1 microsecond.

Polling interface: The last captured timestamp
value is given.

Table 25 — Frequency input interface signals

27(62)

Signal Dir Description
Flyr+ In Differential sensor input+
Flyr- In Differential sensor input-

Twisted-pair cable shall be used.

Input, Controller address [MODappr]

Controller address input is used to configure module ID-number / address in control system. ID-
number can be used in application SW to identify each controller’s intended functionality. Address-
ing supports 32 individual addresses. Resistor between two address pins defines the module ad-
dress. Address resistor should be connected to mating connector using short wires (< 0,1 m).
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Module address pin configuration other than presented in Table 27 returns error code. If module
address pins are shorted together module start-up time is increased by 1 second.

Table 26 - MOD appr Electrical specification

Parameter Min | Nom | Max | Unit Description ID
Address configu- 0.22 82 kQ Value is selected from E12-series.

ration resistor

Address resistor 1 %

tolerance

Address resistor 100 | ppm/K

temperature drift

Address resistor 125 mw

power rating

Table 27 — Module address / resistor coding

Module address Resistor value
1 220 Q
2 270 Q
3 330 Q
4 390 Q
5 470 Q
6 560 Q
7 680 Q
8 820 Q
9 1kQ
10 1,2 kQ
11 1,5 kQ
12 1,8 kQ
13 2,2 kQ
14 2,7 kQ
15 3,3kQ
16 3,9 kQ
17 4,7 kQ
18 5,6 kQ
19 6,8 kQ
20 8,2 kQ
21 10 kQ
22 12 kQ
23 15 kQ
24 18 kQ
25 22 kQ
26 27 kQ
27 33 kQ
28 39 kQ
29 47 kQ
30 56 kQ
31 68 kQ
32 82 kQ
No address open
(MODappr pins not connected)
Module base address is used
Not valid shorted
(MODappr pins connected together)
Table 28 — Module address interface signals
Signal Dir Description
MOD ADDR+ In Module address resistor
MOD ADDR- In Module address resistor reference
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6.2.7 Input, High precision analog input, 0-5V / 0-10V / 0-20mA / Resistance, [Alsy1 / Al /

AIZOmA.l /

Al lkSQ.l]

Analog input type is software configurable. For example following sensors can be connected to in-

put.

Sensor
(e.g. pressure)
0-5Vor 0-10 V output

PWR

|
|
|
|
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|
|
|
s |
0-5V i
|
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|

—<
PWR could be e.g.

- VOUTy

- VREFsy/10v

- BAT+ |

Figure 9 - Al

Sensor
(e.g. pressure)
4-20mA output

PWR

optional GNI;
PWR could be e.g.
-VOUT,y

- VREFsy/10v

- BAT+

usage

Potentiometer (3-wire)
Temperature sensors (PTC or NTC)
Pressure sensors

Variable resistance
Voltage output sensors
4 — 20 mA current output sensors

|
|
|
|
|
|
|
1
1
1
1
|
|
|
|
|
|
|
|
|
|
1
1
1
1
1
1
|
1
|
|
|
|
|
|
|
1
1
1
1
1
1
|
1
1
|
|

Resistance (e.g PTC
temperature sensor,

—

N

L

Table 29 - Analog input electrical specification

Potentiometer
) — VREFsy/10v

I
I
I
I
I
I
I
I
|
I
I
I
I
I
:
! | Alsy/10v/20ma/1ks0
I
‘ I
|
I
I
‘ [
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
I
I
I
I
I
I

TEC

configuration

configuration [

AlSV / AIlOV
configuration

=
AlemA

Parameter Min Nom Max | Unit | Description ID
Resolution 12 bits

Protection SC _G,SC B NO reverse polarity protection
Type Alsy1 0-5V Voltage input

Input voltage range 0 5 V Voltage input

Over voltage 32 V

Accuracy % FS +1 %FS

Accuracy, typical 0.1+0.3 % + (% of reading + % FS)
Input resistance 47 kQ

Input capacitance 4.7 nF

Input cut-off frequency f.3d8 0.9 kHz HW filter

Type Aliov.1 0-10V Voltage input

Voltage range 0 10 \Y Voltage input

Over voltage 32 V

Accuracy % FS +1 %FS

Accuracy, typical 0.4+0.3 % + (% of reading + % FS)
Input resistance 50 kQ

Input capacitance 4.7 nF

Input cut-off frequency f.3d8 1.6 kHz HW filter

Type Alzoma.i1 0...20mA current input

Current range mA

Nominal 4 20

Actual 0 22.5 for diagnostics purposes
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Parameter Min Nom Max | Unit | Description ID
Over current protection >22.5 | mA Input is switched to voltage
mode
Accuracy % FS +1 %FS
Accuracy, typical 0.5+0.3 % * (% of reading + % FS)
Input resistance 220 Q
Input capacitance 4.7 nF
Input cut-off frequency f.3d8 1 kHz HW filter
Type Aliso1 Resistance input
Measurement range 0.015 70 kQ Error <15 % RD
Accuracy +2 %RD | Reading 180 Q - 6.9 kQ (for
details see Figure 10)
Resolution Depends on reading see Figure
11
Input resistance (pull- 15 kQ
up)
Pull-up reference volt- 4.97 5 5.03 |V
age
Input capacitance 4.7 nF
Input cut-off frequency | f.ads 1 kHz HW filter

Reverse polarity

Note!

Input type Alsy1, Aligv1 & Alyomas Shall only be used to interface with switches and sensors that
are supplied from the module voltage output DOy, VREFsy10v, VOUT 1,y Or have external protec-
tion against input reverse polarity. This input is not protected against reverse polarity (U, <0

V).

e el

/
A
/
/
1
/
/

Error %RD

100

000

LONOUVPAPWNRPORNWAUIONOOORNWAWU
[efeolofolofololofolofoofoloflofolofolooloo oo o)
- FRUI B T A A A AP AP AP AP AV AP AP AR

Resistance / Q

+Error %RD
-Error %RD

Figure 10 — Al s, accuracy
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Reading / Q

Figure 11 — Alyso measurement resolution

Table 30 - Analog input functional specification

Item Value Notes

Sampling interval | 6.4 kHz Unfiltered samples can be
streamed to application at
full sample rate (RAW
sample rate)

Input refresh rate 800Hz Digitally filtered (FAST
sample rate).

Diagnostic evalua- | 100Hz

tion interval
Digital filter cutoff | 320Hz Digital filter implemented
frequency f.ads in system software

Digital filter stop- Typical 20dB at f > 800Hz
band attenuation
Input configuration | Selected during device initialization

Overcurrent han- Fault reporting: Application can reconfig-
dling in Alzoma e Current exceeds measurement ure the channel to voltage
mode range measurement mode to

e Overcurrent protection is active prevent the fault condition

Automatic disabling of current measurement on | from repeating.
overcurrent after 30ms. Automatic re-enabling
of current measurement after 1 second cool-
down period (SUSPENDED state). After 10
retry sequences, input is permanently disabled
(SHUTDOWN state) until power off-on cycle is
performed.

Diagnostics Alooma | OVERLOAD

Table 31 - Al signals

Signal Dir Description
Al In Configurable analog input
GNDa Al reference ground
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6.2.8 Input, Precision analog input, 0-10V, [Alyv.2 / Aliovs]
For example following sensors can be connected to input.
e Potentiometer (3-wire)
e Temperature transducers
e Pressure sensors
e Voltage output sensors

TEC
Sensor (e.g. pressure)
0-10 V output
PWR Al l > > Al
GND T -
PWR could be e.g.
- VOUT,y
- VREFsy/10v
- BAT+
Figure 12 — Alygy, / Alygy 3 Usage
Table 32 - Analog input electrical specification
Parameter Min Nom Max | Unit | Description ID
Resolution 12 bits
Protection SC_G, SC_B
Type Aliov.2 0-10V Voltage input
Input voltage range Un |O 10 V Voltage input
Over voltage 32 V
Accuracy % FS +3 %FS
Accuracy, typical 2+0.5 % + (% of reading + % FS)
Input resistance 3 kQ Un<10V
Input capacitance 4.7 nF
Input cut-off frequency f.3d8 50 Hz HW filter
Table 33 - Analog input electrical specification
Parameter Min Nom Max | Unit | Description ID
Resolution 12 bits
Protection SC G,SC B
Type Aljov.3 0-10V Voltage input
Input voltage range 0 10 \Y Voltage input
Over voltage 32 V
Accuracy % FS +3 %FS
Accuracy, typical 2+0.5 % + (% of reading + % FS)
Input resistance 11 kQ Uns10V
Input capacitance 4.7 nF
Input cut-off frequency f.3d8 50 Hz HW filter
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Table 34 - Analog input functional specification

Item Value Notes

Sampling interval | 800 Hz Unfiltered samples can be
streamed to application at
full sample rate (RAW
sample rate)

Input refresh rate 100Hz Digitally filtered (NORMAL
sample rate).

Digital filter cutoff | 40Hz Digital filter implemented

frequency f.ads in system software

Digital filter stop- Typical 20dB at f > 100Hz
band attenuation
Input configuration | Selected during device initialization

Table 35 - Al signals

Signal Dir Description
Al In Configurable analog input
GNDay Al reference ground

6.2.9 Input, Precision analog input, 0-32V, [Alsy 5]
For example following sensors can be connected to input.
e Temperature transducers
e Pressure sensors
e Voltage output sensors

TEC
Sensor (e.g. pressure)
0-10 V output DO SUPPLY
270kQ

PWR | Alsyy > > Al

(9}
2
lw)
i
If
i
If

Figure 13 — Alygy 5 Usage
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Table 36 - Analog input electrical specification

Parameter Min Nom Max Unit | Description ID
Resolution 12 bits

Protection SC G,SC B

Type Aliovs 0-32V Voltage input

Input voltage range Uin 0 32 V

Over voltage 32 V

Accuracy % FS +1 %FS

Accuracy, typical 0.6+0.3 % + (% of reading + % FS)
Input resistance 3.4 kQ

Input capacitance 27 nF

Input cut-off frequency f.3d8 100 Hz HW filter

Table 37 - Analog input functional specification

Iltem Value Notes

Sampling interval | 800 Hz Unfiltered samples can be
streamed to application at
full sample rate (RAW
sample rate)

Input refresh rate 100Hz Digitally filtered (NORMAL
sample rate).

Digital filter cutoff | 40Hz Digital filter implemented

frequency f.as in system software

Digital filter stop- Typical 20dB at f > 100Hz
band attenuation
Input configuration | Selected during device initialization

Table 38 - Al signals

Signal Dir Description
Al In Configurable analog input
GNDa Al reference ground
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6.2.10 Output, Sensor supply voltage 12 V [VOUT oy 4]
Supply voltage for external sensors that are not tolerant to automotive power system.

TEC

VBAT, 30 |—m—

9-32V

12v

wod

Total current
to all VOUTy,y

ouputs

Al

> VOUT3,y

Figure 14- VOUT,,y usage

Table 39 — VOUT .,y Electrical specification

Sensor supply
voltage

Sensor output

Parameter | Min [ Nom [ Max [ Unit [ Description [ ID
Type VOUT1ov1 12 V + 15% Sensor supply output

Default state OFF

Output voltage Uow | 10.2 | 115 135 |V

Output over volt- 32 \% Output short circuit to battery
age

Output current 250 mA

Maximum capaci- 50 pF

tive load

Turn-on delay 40 ms

Protection SC_G, SC_B, OC

Output voltage 0 138 |V

measurement

range

Output voltage +3 %FS

measurement

accuracy % FS
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Table 40 - Functional specification

Item Value Notes
Supply state Software controllable as digital state (‘0’ = sup-
ply off, ‘1’=supply on)
Diagnostics VOLTAGE_ABOVE_NORMAL E.g. short to battery

VOLTAGE_BELOW_NORMAL

E.g. short to ground

Overcurrent /
short to ground
handling

Automatic disabling of supply on fault detection.

After 1 second of cool-down period (SUS-
PENDED state), application can turn the supply
on again. After 100 repeated faults, the supply
is permanently disabled (SHUTDOWN state).

Short circuit to
Battery handling

Fault reporting: Output voltage above threshold
value.

Table 41 — VOUT,,y signals

36(62)

Signal Dir Description
VOUT 1,y Out Sensor supply voltage output
GNDvout Al reference ground

6.2.11 Output, Voltage reference output 5V / 10V [VREFsy 1, VREF 4y 1]

Output can be used as reference voltage output for sensors (i.e. ratiometric measurement) or supply
voltage source for external sensors.

TEC

9-32V

- |

Reference 5V / 10V
(sw configurable)

VBAT 30 |t

Supply for
ratiometric
measurement

Sensor supply
voltage

Al
diagnostics

—

@

Figure 15- VREF usage

Table 42 — Voltage reference output electrical specification

Parameter [ Min [ Nom [ Max [ Unit [ Description [ ID
Type VREFsv.1, VREF10v.1
Default state OFF
Output voltage Uout 5 \% Software selectable
10 \Y
Output accuracy +0,5 | %FS
% FS
Output over volt- -3 32 \% Output short circuit to battery
age
Output current 50 mA
Protection SC G, SC B, 0OC
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Parameter Min | Nom | Max | Unit | Description ID
Output voltage 0 105 |V

feedback meas-
urement range
Output voltage +1 %FS
feedback meas-
urement accuracy
% FS

Table 43 - Functional specification

Iltem Value Notes
Supply state Software controllable as digital state (‘0’ = sup-
ply off, ‘1’=supply on)
Diagnostics VOLTAGE_ABOVE_NORMAL E.g. short to battery
VOLTAGE BELOW_ NORMAL E.g. short to ground
Short circuit to Fault reporting: Output voltage above threshold
Battery handling value.

Table 44 — VREFsy10v Signals

Signal Dir Description
VREFsv/iov Out Voltage reference output
GNDa Al reference ground
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6.2.12 Output, hlgh side PWM or ON/OFF with current feedback [DOH2A5.1/ DOL_RETlA/ZA.l]

TEC152 high-side outputs can be used either in open-loop PWM or current controller closed-loop
mode. PWM output has integrated free-wheeling diode. Proportional valves with current controlled
mode need both DOy,as and DO,_ger OUtpULS.

TEC152 high-side output load examples:

e Proportional valve (current controlled)
e ON/OFF valve
e Solenoid
e Bulb lamp
e Ledlamp
e Heaters (and other resistive loads)
e Relay
TEC
e 1 1 1 1
! i i : i
} Douple acting i Proportional i Bulb or led i Inductive load i Resistive load
I PWM valve (current i valve i lamp i e.g. solenoid i e.g. heater
} controlled) ! ! ! orrelay !
| N | |
W 1 1 e s
‘ | | i |
| > | > | | |
| - R 1 1 1
} H [ | H [ 1 @ ! }
o I 1 1 ]
| r | | | | |
‘ | | | |
S P [0} ==, 1 1 3 3
0O, L_o____/ ya
POuper /B0 DOy SUPPLY | | | |
H | | i |
ON/OFF ———————| %
e 1 | | | |
1A/2A I [ GNDyo | 1 | Poy— 1y

_-~"When current controlled drive is not needed:
7 Ground can be connected either to common grounding

point near TEC module or to GNDpg pin.
4 system star-grounding

Figure 16 — DOp,a5 USage
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Table 45- DOy,a5 Electrical specification

Parameter Min_[Nom [Max [Unit [Description ID

Type DOw2as.1 High-side output

Default state OFF

Voltage range 9 32 V

Over voltage 48 \% Output is switched automatically OFF
when voltage exceeds 39-45.5V. Opera-
tion is resumed automatically after volt-
age is below this limit.

Output current 25 |A Parallel connection of the channels is
allowed for higher output current in
ON/OFF mode only with dedicated
CODESYS block.

Voltage drop U(VBATpo) — U(DOR )

load 1 A 01 |V

load 2.5 A 03 |V

Output current 25 |A

Freewheeling diode 1 A Average current

current

Short circuit current 6.5 |A

limit

Leakage current in off -2 0.4 |mA |Leakage current from DOy (positive value

state outgoing from DOy), VBATpo < 32V

Pull-up resistance Rpu 100 kQ

PWM frequency fowm |10 1000 [Hz PWM period must be multiple of 100 ps

PWM duty cycle 0.1 %

resolution

Dither frequency fortn 500 |Hz Dither frequency can be set to
fDITH = fPWM / DIV s where D|V={2,4,6,8,}

Dither amplitude 50 % PWM duty modulation depth. ‘PWM duty’
+ ‘Modulation depth’ must always be
0%...100%

Protection SC_G, SC_B, OC Output voltage (during SC_B) shall not
exceed VBATpo supply voltage in any
conditions
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DOy output short circuit to battery voltage

Note!

If any of the DOy outputs is short-circuited to battery voltage Us higher than module supply volt-
age (VBATpo/DOy) reverse current will flow through module. This current will flow through
output FET parasitic diode and there now way to prevent this to happen (see Figure 17). During
this condition following will happen:

All other DOy channels are powered through failing channel

Complete electrical system powered through failing channel (current is flowing through
VBATpo)

DOy supply voltage cannot anymore be switched OFF using main switch

Reverse feed will damage the TEC152 module permanently and may cause unexpected device
behavior.

Short circuit to battery can be detected from DOy diagnostic functions (VOLT-
AGE_ABOVE_NORMAL). Diagnostic function is available in condition described in Table 48.
After DOH output short circuit is detected APPLICATION program shall:

1) Switch OFF all DOy channels (to protect TEC152 against damage)

2) and switch OFF DOy MAIN SWITCH (to prevent reverse current flow to other devices in

system)
TEC
-——>
p— — VBAT o | )——
] . MAINSwITCH
| \
‘ \
| \ +Us
N
| S Ireverse
N2 e B //
DOy D—
— 2
>
a
a
-]
(%)
ol DOy D—
[a)
] % ;
DOy )—

Figure 17 — DOy, output short to battery
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6.2.12.1 Low-side output with current measurement [DO retia1/ DOL reT2a1]

Low-side output with current measurement is used to closed loop current control for proportional
hydraulic valves. Current measurement is used in conjunction with high-side PWM output
(DOy2a5). Two high-side outputs can be connected to same current measurement (DO, get) channel
if not used simultaneously (i.e for double acting valve). Current measurement range is software
configurable to 0 — 1 A or 0 — 2 A. See Figure 16 for typical connections.

Table 46- DO rem1a Electrical specification

Parameter Min_[Nom [Max [Unit [Description ID
Type DO. ret1a1 return current measurement 0 — 1 A (for DOpias)
Default state OFF
Voltage drop Y DO._rer — GND
load 1 A 0.3
Output current 1 A
Freewheeling diode 05 |A Average current
current
Short circuit current 12 (13 |A tmeasure = 100 ms
limit
Current measurement 0 1 A
range
Current measurement +1 % FS
accuracy
Current measurement 0.6 + % + (% of reading + % FS)
accuracy, typical 0.2
Current measurement 1 mA
resolution
Input cut-off frequen- | f.ags 1 kHz | HW filter
cy
Protection SC G, SC B, 0OC
Table 47- DO greT2a Electrical specification
Parameter Min [Nom [Max [Unit |Description ID
Type DOL retza1 return current measurement 0 — 2 A (for DOizas)
Default state OFF
Voltage drop \% DOL_rer — GND
load 2 A 0.6
Output current 2 A
Freewheeling diode 05 |A Average current
current
Short circuit current 2.4 25 |A tmeasure = 100 ms
limit
Current measurement 0 2 A
range
Current measurement +1 % FS
accuracy
Current measurement 0.6 + % + (% of reading + % FS)
accuracy, typical 0.2
Current measurement 1 mA
resolution
Input cut-off frequen- |f.3qs 1 kHz | HW filter
cy
Protection SC _G, SC B, 0OC
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6.2.12.2 Functional specification

Table 48 — Functional specification

Item

Value

Notes

Dither modes

1) Direct PWM, PWM output without
current control (i.e. open-loop con-
trol).

2) Current controlled output

1) PWM duty is modulated by
dither depth value.

2) Current controller’s target
value is modulated by dither
depth value

Direct PWM dither
(amplitude and
resolution)

Dither amplitude in PWM duty cycle devi-
ation amount. Dither resolution 0.1%

Current controlled
dither (amplitude
and resolution)

Dither amplitude is fraction of full scale
feedback current. Dither resolution is mA

Turn-on/off ramp
(soft-start) modes

1) Direct PWM
2) Current controlled output

Turn-on/off ramp
(soft-start)

Minimum ramp step time: One PWM
period

Ramp type: linear or S-curve

Dynamic ramp control: Linear ramp pa-
rameters can be controlled during ramp
(see Figure 18)

PID current control

Current controller loop time: One PWM
period

Double acting valve
control

Single control value for two complemen-
tary channels.

DOy Over current /
short circuit protec-
tion

Different overcurrent profiles for inductive
and lamp loads

Quick autoretry ( < 100ms until output
value is automatically restored after turn-
off due to fault detection)

After 10 autoretries, 1 second cool-down
period (SUSPENDED state, output is
disabled) after which application is al-
lowed to turn on the output

After 100 faults in total, output is disabled
permanently (SHUTDOWN state) until
power off-on cycle is performed

DO._ret Over cur-
rent / short circuit
protection

Output is disabled for cool-down period of
1 s typical (SUSPENDED state) after
overcurrent or short circuit, after which
user application is allowed to turn on the
output.

Number of different
PWM frequencies

Each channel can be configured inde-
pendently.

PWM frequency
resolution

Period time of PWM must be multiple of
100ps

DO._reT current
measurement Input
refresh rate & sam-
pling interval

10kHz

DO._reT current
measurement filter
— CC mode

Moving average filter

Sample window length one PWM
cycle.

Note: if PWM amplitude dither is
enabled actual current and
measurement varies

DO._reT current
measurement filter
— normal mode

Exponentially weighted moving average
filter

Sample weight 0.125

Diagnostics DOy

CURRENT_ABOVE_NORMAL

E.g. short to ground
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Iltem Value Notes
VOLTAGE_ABOVE_NORMAL E.g short to battery.
This detection is available only
for output duty cycles 0-85%
Diagnostics DO._rer | CURRENT_ABOVE_NORMAL E.g short to battery
OVERLOAD E.g short to battery
SATURATING Measurement range is exceed >
too high current is driven to valve
I | |
t t t

Figure 18 - Linear ramp control (left), dynamic control of linear ramp (middle) and S-curve (right)

Table 49 — DOy & DO ger signals

Signal Dir Description

DOy Out High-side output

DO\ gret In Feedback current measurement
GNDpoyi DO reference ground

6.2.12.3 Parallel connection of DOy outputs

Two DOy outputs can be connected parallel to increase output current. When outputs are connected
parallel only ON/OFF control of the outputs is possible (no PWM control). Parallel connection
must be done using special CODESY'S block (this block guarantees simultaneous switching of the
parallel channels). Otherwise outputs may not behavior correctly or TEC152 module may be dam-
aged. When outputs are connected parallel maximum output current is doubled. However free-
wheeling current remains same as for one output and must not be exceeded.

Channels that can be connected parallel are presented in the Table 50. Other connections are not
possible. Parallel channels must be connected to each other also in wire harness. Parallel wires
shall be connected together on actuator side (not directly at TEC152 connector) to balance current
sharing between channels (parallel wiring minimizes the effect of possible contact resistance dif-
ferences on TEC152 connector). Otherwise TEC152 may be damaged.

Table 50 — DOy Parallel connections

# CHA CHB Notes

1 B97 B117 DOn2as
2 B120 B119 DOu2as
3 B112 B111 DOu2as
4 B110 B109 DOu2as
5 B105 B113 DOw2as
6 B108 B107 DOw2as
7 B118 B115 DOu2as
8 B116 B121 DOw2as
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6.2.13 Output, low side ON/OFF

TEC152 low side output load examples
o Relays

e ON/OFF valves

e Resistive loads

Maximum output current is 1 A.

TEC

Technion Control Unit TEC152 44(62)
Technical Manual V1.2
27.04.2017

VBAT_DO

VBATpo D— \

DOy2as

DOy, SUPPLY

A

DO, D

i

VBAT_DO

>

>7

ON/OFF %
T Inductive load Resistive load
L e.g. relay e.g. heater
GND j
Figure 19 - DO, usage
Table 51 - Electrical specification
Parameter Min [Nom [Max [Unit [Description ID
Type DO, ., Low-side output 1 A
Default state OFF
Voltage range 9 32 Vv
Over voltage 48 Vv
Voltage drop
load 1 A 0.3 V
Output current 1 A
Freewheeling diode 05 [A Average current
current
Short circuit current 1.2 1.3 A tmeasure = 100 ms
limit
Leakage current in off 10 100 |pA
state
Protection SC _G, SC B, 0C
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Internal freewheeling diode & reverse polarity

Note 1!
TEC152 DO, has internal freewheeling diode connected to DOy SUPPLY voltage. If voltage at
DO, pin is higher than in VBATpo pin reverse current will flow inside the TEC152. Reverse cur-
rent can damage TEC152. And DOy supply main switch (Figure 2) is not functional because cur-
rent will bypass the main switch. DO, controlled loads shall be powered either

1) directly from module VBATpo pin OR

2) from module DOy output

Note 2!
DO, output switch has parasitic diode that will be activated if DO, voltage is reversed. Excessive
reverse current will damage TEC152 module.
1) DO, shall be protected against reverse current externally (e.g. series diode or power sup-
ply from DOy output) OR
2) reverse current has to be limited <<1A

Table 52 - Functional specification

ltem Value Notes
Signal change <10Hz
rate
Diagnostics CURRENT_ABOVE_NORMAL E.g. short to battery
Diagnostic evalua- 100Hz
tion interval
Overcurrent / Output is disabled for cool-down period of 1 s
short circuit to typical (SUSPENDED state) after overcurrent
battery handling or short circuit, after which user application is
allowed to turn on the output.

Table 53 — Digital output, low side interface signals

Signal Dir Description
DO, Out Digital output low side
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6.2.14 Output, Sauer-Danfoss valve control [HBspy 1]

TEC152 Sauer-Danfoss valve control output is intended to be used with voltage controlled hydrau-
lic valves (Sauer-Danfoss valves with PVE actuator e.g. PVG 32, PVG 100 and PVG 120). Dedi-
cated half-bridge output produces high frequency and symmetric push-pull PWM output (HBspv).
HBspy output is connected to valve signal input (Us) to generate ratiometric control voltage
(0,25...0,75)*Upc. HBspy output must be used together with DOy output. DOy output provides
supply voltage to PVE actuator. Valve signals Us and Upc must connected to specific TEC152 1/0
pins. TEC152 connection to PVE actuator is defined in Table 56.

TEC152 has internal monitoring to HBspy output voltage. If application software detects misbe-
havior at the HBgpy output voltage DOy shall be switched OFF to stop hydraulic valve. HBgpy out-
puts have common overcurrent diagnostics. If overcurrent or short to ground is diagnosed at any
HBspy output all channels are disable i.e. DOy should be turned off (see Table 55).

TEC152 HBgpy Usage:
e Voltage controlled Us = (0,25...0,75)*Upc hydraulic valves.

TEC

DOy SUPPLY N VBAToo

ON/OFF — E

Hydraulic valve
PVE series
actuator

PWM
10kHz

1
|

TSI TIT

Al < GND )w
Output 1
monitoring -

Figure 20 - HBgpy Usage
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Table 54- HBgpy Electrical specification

Parameter Min_[Nom [Max [Unit [ Description ID
Type HBspv.1 Half-bridge output for 12 kQ resistive load (24 kQ Pull-up/-
down)
Default state Pull-down 3.4 kQ HBspv is not activated
(Output driver Hi-Z)

Voltage range 9 32 V

Over voltage 36 V

Voltage drop

load 0.001 A 1.2 \Y DOux SUPPLY — HBspv

Output current 0.03 |A VBATpo=32V, HBspv = GND

PWM frequency 10 kHz

PWM duty cycle 0.1 %

resolution

HBspyv output range 10 90 %

Ubc

PVE valve pull-up/- 24 kQ |i.e Valve input impedance in relation to

down input resistance 0.5*Upc = 12 kQ. HBspy output does not
give correct output for other loads

Series output re- Rser 1.2 kQ |Voltage drop in series resistance is auto-

sistance matically compensated. PVE valve input
resistance pull-up/-down resistance must
be 24 kQ (i.e input impedance in relation
t0 0.5*Upc = 12 kQ)

Protection SC G, SC B,0C

Table 55 - Functional specification

Item Value Notes
Diagnostics CURRENT_ABOVE_NORMAL E.g. Over current at output
VOLTAGE_BELOW_NORMAL HBspv turned OFF (Hi-z)

due to undervoltage.

Diagnostic evalua- | 100Hz
tion interval
Fault handling DOw channel providing supply to HBspv channel | Driver hardware has inter-
is turned off to prevent erratic control nal protection.

Fault protection is shared
by HBspv channels 1-4
(port 1) and 5-8 (port 2) —
fault in one channel shuts
down all HBspy port chan-
nels
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Table 56 — Sauer-Danfoss valve control interface signals

# | TEC152 Signal | Dir TEC152 PVE Description

Pin
1 | DOy Out B108 Upc Supply voltage to PVE actuator
1 | HBspv Out B100 Us Signal voltage to actuator
1| GND B114 GND Ground
2 | DOy Out B109 Upc Supply voltage to PVE actuator
2 | HBspv Out B101 Us Signal voltage to actuator
2 | GND B114 GND Ground
3 | DOy Out B110 Upc Supply voltage to PVE actuator
3 | HBspv Out B102 Us Signal voltage to actuator
3 | GND B114 GND Ground
4 | DOy Out B107 Upc Supply voltage to PVE actuator
4 | HBspv Out B99 Us Signal voltage to actuator
4 | GND B114 GND Ground
5 | DOx Out B112 Upc Supply voltage to PVE actuator
5 | HBspv Out B93 Us Signal voltage to actuator
5 | GND B114 GND Ground
6 | DOy Out B113 Upc Supply voltage to PVE actuator
6 | HBspv Out B94 Us Signal voltage to actuator
6 | GND B114 GND Ground
7 | DOy Out B111 Upc Supply voltage to PVE actuator
7 | HBspv Out B84 Us Signal voltage to actuator
7 | GND B114 GND Ground
8 | DOy Out B105 Upc Supply voltage to PVE actuator
8 | HBspv Out B85 Us Signal voltage to actuator
8 | GND B114 GND Ground
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6.2.15 10 GND (actuator / sensor return signal)

TEC152 module has several 10 GND pins that can be used to connect load / actuators / sensor re-
turn signals. 10 GND is internally connected to module GND pins.

It is essential to use strictly controlled grounding principle at system level. For example the use of
dedicated analog ground signal prevents measurements errors caused by ground currents. Sensors
and loads shall be grounded (IO GND pin or star-grounding near module GND pin) only in module
side to prevent ground loops.

Table 57 — 10 GND electrical specification

Parameter | Min | Nom | Max | Unit | Description [ ID
Type GNDfi, GNDa|, GNDvout, GNDpo/pi, GNDRrs232
Ground signal for sensors and actuators
Input current 3 A MQS pins
10 A JPT pins

6.2.16 System status LEDs

There are two LEDs that are visible to the user. LEDs are located on cover near main connector
(see Figure 23). First (green) led indicates module operational or fault state other (yellow) is user
application programmable. Module status LED (green) functionality is according to Table 58.

Table 58 - Status led operation

LED (green) state Description

Constant ON Power ON — system software not running

2 blinks Application SW running

3 blinks System SW running — application not started
4 blinks Application / system SW reprogramming

5 blinks HW fault

6 blinks SW operation fault

OFF Power failure

LED (yellow) state Description

ON/OFF (default OFF) Application specific, freely programmable
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6.3

6.3.1
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Communication definition

CAN

Module has four CAN 2.0 A/B communication interfaces (CANA-CAND, CANA is dedicated to
CODESYS development interface CANB-CAND can be used freely in IEC application). CAN
physical layer is according to ISO 11898-2. CAN interface supports CANopen and other protocols
implementable over CAN2.0 A/B. CAN bus can be terminated in the module using short wire loop
(max 80 mm) between pins CAN_H_TERM and CAN_L_TERM.

TEC
120Q }—'CAN_H_TERMI——H termination wire loop should
be as short as possible
>
1 CAN_H |—— CAN_H
E ] 1200 Q
l CAN_L | e CAN_L
I 0.1nF  =—=0.1nF
) o000
Figure 21- CAN usage
Max
=y i
Figure 22- CAN termination wire loop maximum length
Table 59- CAN Electrical specification
Parameter Value Description
Physical layer ISO 11898-2 High speed CAN
Termination resistor 120 Q + 5% Termination resistor is connected using

wire loop in connector

Communication speed

40 kbps — 1 Mbps

Common mode voltage 25V ...+25V

Short circuit protection 28V ...+36V

CAN_H / CAN_L leak- 5pA Max leakage current during power-off,

age current Ucan Hican L<5V

Table 60 - CAN interface signals

Signal Dir Description

CAN_H In/Out | CAN transmit / receive high

CAN L In/ Out | CAN transmit / receive high

CAN_TERM L - Termination resistor connection (internally connected to CAN_L)

CAN_TERM_R - Termination resistor connection (internally connected to termination
resistor)

Twisted-pair cable shall be used.
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6.3.2 RS-232

Technion Control Unit TEC152 51(62)
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RS-232 interface can be used to communicate with external devices.

Table 61- RS-232 Electrical specification

Parameter

Value

Description

Communication speed

max. 115200 bps

Input capacitance

typ. 1,5 nF

Table 62 — RS-232 interface signals

Signal Dir Description

TXD Out RS-232 Transmit data
RXD In RS-232 Receive data
GNDgrs232 Reference ground signal
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6.4 Fault handling

Individual 10 channels implement fault containment mechanisms which protect the hardware from
breaking down. Recovery from situation can be attempted, unless allowed number of retries has
been exhausted due to repeated failure. When no more retries are allowed, the affected 10 channel
is non-operational until a power off-on cycle is performed.

The recovery is performed in two stages:

- When the fault is initially detected, the output channel may enter RECOVERING state (im-
plemented on some 10-types). The channel output is momentarily disabled, but will be auto-
matically re-enabled with the value last set by application. If the fault is still present, recovery
is attempted again.

- When a set limit of fault events for one 10 channel has been reached, the channel is disabled
for a longer cool-down time. This is SUSPENDED state. After cool-down time expires, normal
operation is allowed. Note however, that the output will remain turned off unless application
explicitly writes a control value for the output after exit from SUSPENDED state.

- When faults have repeated long enough, the channel is put to SHUTDOWN state. In this state,
the channel is disabled and cannot return to normal operation until power off-on cycle is per-
formed.

The application can read the diagnostic information from all outputs using the functions provided
in the Technion 10 library.

Table 63 - 10 channel fault handling parameters

Parameter Value Notes

Number of fault events | 10 DOy outputs (fast auto-recovery through RECOVERING state)
until IO channel is set 1 Other 10 types

to SUSPENDED state

Number of entries into 10 All 10O types

SUSPENDED state
after which 1O channel
is set to SHUTDOWN
state

Minimum cool-down 1s
time in SUSPENDED
state

Faults that affect the whole module, such as power supply issues, are reported to application using
CODESYS system events mechanism. Where appropriate, the operation of the user application is
forced to stop unless fault is removed.
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7 Environmental specification

7.1 General

Technion Control Unit TEC152 53(62)
Technical Manual V1.2
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Electrical and environmental requirements are based on standard 1SO 16750.

7.2 Ambient temperature

TEC152 is to be designed to operate mounted directly in vehicle body or inside the cabin.

Item Min Nom | Max | Unit | Notes
Operating temperature -40 - 75 °C
Storage temperature -40 - 85 °C

7.3 Functional safety

TEC152 is not a safety component according to the machine directive 2006/42/EC. TEC152 is not

SIL classified.
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8 Connector pin mapping

8.1 Connector locations

—

Figure 23 - Connector locations

©) o/ )

ystem LED
ser LED

:

ﬁ
@

Figure 24 - LED locations

Technion Oy MAY CHANGE WITHOUT PRIOR NOTICE




TECHNION

BEHIRL0E @
>0

[ 1]
e
>0

»

8.2

Main connectors pin map (TEC152-001)

Main connector is divided to two parts A & B. Connector pinout is presented below. Connector has
two type of contacts JPT and MQS. Contact current rating has to be taken account in power and
ground pins. Maximum current for single JPT pin is 10 A and for MQS 3 A. Ground pin current
rating is presented in notes column.

Table 64 — Connector A pinout (TEC152-001)

Technion Control Unit TEC152

55(62)
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27.04.2017

Connector A = TYCO 1241434-1, TEC152
Pin Dir Function(s) 1/O Notes
Group

Al1 [ PWR" VBATDo Power supply for outputs (MAX 10 A)

Al 2 | PwR" VBATo Power supply for outputs (MAX 10 A)

Al 3 | GND¥ GND¥ Power Supply Ground (MAX 10 A)

Al 4 | PWR VBATci30 Power supply for logic and sensors

Al 5 [ GND® GND¥ Power Supply Ground (MAX 10 A)

Al 6 | Dlp.2, Aligv.2 |_#8

Al7 GNDpoypi Ground for digital outputs / inputs
(MAX 3 A)

Al 8 I Dlhi2, Aliov.2 |_#8

Al 9 | Alsv.1, Aliov.1, Aliks.1, DIna |_#4 High precision analog input

Al 10 | | Alsy.1, Aligv.1, Aliks.1, Dlna | #4 High precision analog input

Al 11 | Alsy.1, Aliov.1, Aligs.1, Dlga |_#4 High pI’ECiSiOI'] analog input

Al 12 | O VOUT1ov1 O _#6 +12V output

A[13 |0 VOUT12v.1 O_#6 +12V output

Al14 || Fl1n1, Aligv3, Dlns | #7 Frequency/pulse, analog or digital input

Al15 |1 Fl24.1, Aligv.3, Dlns | #7 Frequency/pulse, analog or digital input

Al16 || FI3n.1, Aligv.3, Dlns | #7 Frequency/pulse, analog or digital input

Al17 |1 Fl44.1, Aligv.3, Dlns | #7 Frequency/pulse, analog or digital input

Al 18 || FI54.1, Aligv.3, Dlns |_#7 Frequency/pulse, analog or digital input

Al19 |1 Fl6n.1, Aligv.3, Dlns | #7 Frequency/pulse, analog or digital input

Al 20 |1 Fl7yrat+ | #7 Frequency/pulse input+

Al21 |1 FI8vr.1t | #7 Frequency/pulse input+

Al 22 | 10 CANA _H CAN interface A dominant high line

Al 23 | 10 CANA L CAN interface A dominant low line

Al 24 |1 VBATcL15 Control input for logic power supply

Al 25 || Dly2, Aligv.2 | #8

Al 26 |1 Dlnn2, Aliov.o |_#8

Al27 1 Dlnn2, Aliov.o |_#8

Al 28 GNDagj Ground signal for Al (MAX 3 A)

Al 29 GNDagj Ground signal for Al (MAX 3 A)

A| 30 GNDai Ground signal for Al (MAX 3 A)

Al 31 GNDvyout Ground signal for VOUT (MAX 3 A)

Al 32 GNDvyout Ground signal for VOUT (MAX 3 A)

Al 33 GNDg - Ground signal for Fly (MAX 3 A)

Al 34 GNDg - Ground signal for Fls (MAX 3 A)

Al 35 GNDg - Ground signal for Fls (MAX 3 A)

A| 36 GNDg - Ground signal for Fly (MAX 3 A)

Al 37 GNDg - Ground signal for Fly (MAX 3 A)

Al 38 GNDg - Ground signal for Fls (MAX 3 A)

Al39 |1 Fl7vra- | #7 Frequency/pulse input-

Al 40 |1 FI8vr.1- | #7 Frequency/pulse input-

Al 41 |1 CANA H TERM CAN interface A bus termination (con-
nect to A42)

Al 42 |1 CANA_L_TERM CAN interface A bus termination (con-
nect to A41)

Al 43 GND

Al 44 GNDpopi Digital output/input ground (MAX 3 A)

Al 45 |1 Alsy 1, Aliov.1, Alis.1, Dlna | #4 High precision analog input
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Connector A —TYCO 1241434-1, TEC152
Pin Dir Function(s) 1/0 Notes
Group
Al 46 |1 Alsv.1, Aliov.1, Alooma.1, DIk |_#4 High precision analog input
Al 47 ]| O VREFsv.1, VREFov.1 O_#5 5V/10V reference output
Al 48 |1 Alsy.1, Aliov.1, Alzomai, Dlna | #4 High precision analog input
Al 49 |1 Alsy.1, Aliov.1, Alzomai, Dlna | #4 High precision analog input
Al 50 | O VREFsy.1, VREF10v.1 O #5 5V/10V reference output
A[51 1 Alsv.1, Aliov.1, Alooma.1, DIk |_#4 High precision analog input
Al 52 |1 Alsy.1, Aliov.a, Alooma1, Dlna |_#4 High precision analog input
Al 53 |1 Alsy.1, Aliov.a, Alooma1, Dlna |_#4 High precision analog input
Al 541 Dlh2, Aliov2 |_#8
A 55| 0O TDX RS-232 transmit signal
A|[ 56 | 10 CAND_H CAN interface D dominant high line
A| 57 | 10 CAND L CAN interface D dominant low line
A| 58 | 10 CANC H CAN interface C dominant high line
Al 59 | 10 CANC L CAN interface C dominant low line
A| 60 | IO CANB_H CAN interface B dominant high line
A| 61 | IO CANB_L CAN interface B dominant low line
Al 62 |1 MODappr+ Module address resistor
Al 63 |1 Dly.2, Aliov2 |_#8
A| 64 GNDagy Ground signal for Al (MAX 3 A)
A| 65 GNDaj Ground signal for Al (MAX 3 A)
Al 66 | O VREFsy.1, VREFgv.1 O #5 5V/10V reference output
A| 67 GNDay Ground signal for Al (MAX 3 A)
A| 68 GNDay Ground signal for Al (MAX 3 A)
Al 69 | O VREFsyv.1, VREF10v.1 O #5 5V/10V reference output
Al 70 GNDa Ground signal for Al (MAX 3 A)
Al 71 GNDa Ground signal for Al (MAX 3 A)
Al 72 GNDa Ground signal for Al (MAX 3 A)
Al 73 GNDgrs23 Ground reference for RS232
Al 74 |1 RXD RS-232 receive signal
Al 75 |1 CAND_H_TERM CAN interface D bus termination (con-
nect to A76)
Al 76 |1 CAND_L TERM CAN interface D bus termination (con-
nect to A75)
Al 77 |1 CANC_H_TERM CAN interface C bus termination (con-
nect to A78)
Al 78 |1 CANC_L_TERM CAN interface C bus termination (con-
nect to A77)
Al 79 |1 CANB_H_TERM CAN interface B bus termination (con-
nect to A80)
Al 80 | I CANB_L_TERM CAN interface B bus termination (con-
nect to A79)
Al 81 ]I MODappr- Module address resistor

D Several parallel pins are needed for output current rating, all pins must be connected
2 Several parallel pins are needed for output current rating, all pins must be connected
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Table 65 — Connector B pinout (TEC152-001)
Connector B—-TYCO 1241434-1, TEC152
Pin Dir Function(s) I/O Notes
Group
B |82 |l Dln.2, Aliov.2 |_#8
B |83 |l Dln.2, Aliov.2 I_#8
B [84 |10 HBspv.1, Alsavs , Dlns 10_#3b
B [85 |10 HBspv.1, Alsavs , Dlns 10_#3b
B |86 GNDpo/pi Digital output/input ground (MAX 3 A)
B |87 |IO DO\ retiaza1, DOL1 10_#2
B |88 |IO DO, Rretiaza.1, DOL1 10_#2
B [89 [IO DO reriaal, DOL1 10_#2
B |90 [I Dlh.2, Aliov.s I_#8
B |91 |l Dln.2, Aliov.2 |_#8
B |92 |l Dln.2, Aliov.2 |_#8
B |93 |[IO HBspv.1, Alsavs , Dlns 10_#3b
B |94 |10 HBspv.1, Alzavs , Dlns 10_#3b
B |95 GNDpo/pi Digital output/input ground (MAX 3 A)
B |96 |10 DO\ Rretiaza1, DOL1 10_#2
B |97 |O DOm2as.1 O_#1
B |98 |IO DO. reT1A2a.1, DOL.1 10_#2
B[99 |IO HBspv.1, Alzavs , Dlns 10_#3a
B [100 |10 HBspv.1, Alzavs , Dlhs 10_#3a
B (101 |10 HBspv.1, Alazyvs , Dlys 10 #3a
B {102 |10 HBspv.1, Alszyvs , Dlys 10 #3a
B |103 |10 DO. reT1A2a.1, DOL1 10_#2
B |104 |10 DO. reT1A2a.1, DOL1 10_#2
B [105|0 DOh2as.1 o
B [106]10 DO reriapal, DOL1 10_#2
B [107]0 DOki2as.1 O _#1
B [108|0O DOh2as.1 O_#1
B [109|0O DOh2as.1 O_#1
B [110|O DOh2as.1 O_#1
B [111]0 DOki2as.1 O _#1
B [112]0 DOki2as.1 O _#1
B [113|0O DOh2as.1 O_#1
B |114 GNDpopi Digital output/input ground or
Ground reference for HBspv (MAX 10 A)

B [115]0 DOki2as.1 O _#1
B [116]0 DOki2as.1 O _#1
B [117|O DOh2as.1 O_#1
B [118|0O DOh2as.1 O_#1
B [119|0O DOn2as.1 O_#1
B [120]0 DOrizas.1 O_#1
B [121]0 DOki2as.1 O_#1

[ 1]
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Figure 25- Connector A & B pin numbering
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9 Mechanical drawings
All measurements in millimeters (mm).
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10 Software environment

User applications for TEC152 are developed as IEC 61131-3 applications, using CODESYS V3
programming environment. By default, CANA is used as development port for communication be-
tween the module and the development PC. The CODESYS tool is compatible with USB-to-CAN
interfaces provided by Kvaser and PEAK-System Technik. The firmware of TEC152 supporting
development of user applications consists of the Boot loader and the System software.

10.1 Boot loader

The boot loader is the first program running after power-up of the device, and it provides facilities
for updating the system software and user application over CAN using CANopen-based download
protocol. Technion offers a software tool for Windows-based PCs for performing the download.
The software tool is compatible with USB-to-CAN interfaces provided by Kvaser and PEAK-
System Technik.

10.2 System software
The system software of TEC152 manages the I/O features of the module, and implements
CODESYS V3 Runtime System, necessary for creating user applications with CODESYS. Main
features provided by the runtime system for application development are:

On-line monitoring and writing of application variables

Software break points

Pre-emptive multitasking scheduler for application tasks

Exception processing for handling application programming errors
Support for CAN interfaces

Support for file access on data flash

Support for RS232 interface

Retain variables support

Support for configuring all analog and digital 1/0 interfaces of TEC152

Documentation on how to access these features can be found in built-in help system of CODESYS.
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11 Reference documents

Item Document name Description Rev

[1] Technical Report: The Tin Command- http://www.te.com/documentation/whitepapers/p | 7/31/96
ments: Guidelines For The Use Of Tin On | df/sncomrep.pdf
Connector Contacts, AMP Incorporated

[2] Technical Report: Golden Rules: Guide- http://www.te.com/documentation/whitepapers/p | 7/29/96
lines For The Use Of Gold On Connector | df/aurulrep.pdf
Contacts, AMP Incorporated

[3] Instruction sheet 411-78008, Sealed http://www.te.com/commerce/DocumentDeliver | 4/6/09
MQS/JPT 81/40pos connector, Tyco y/DDEController?Action=showdoc&Docld=Spec
Electronics ification+Or+Standard%7F411-

78008%7FA%7Fpdi%7FJapanese%7FIJPN_SS
411-78008_A.pdi%7F1241434-1
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Version Date Description Author Approval
1.0 02.02.2015 Technical manual initial public release TA,TS AP
1.1 19.04.2016 Updates in following chapters: TA AP

Ch. 5.3 VBAT30 fuse rating added

Ch. 5.3.1 VBATDpo reverse current protection description

Ch. 6.3.1 Minimum communication speed updated

Ch.6.2.1&6.2.7 Input types D|H_1, A|5v,1, Aliovi & Alooma

do not withstand reverse polarity

Ch. 6.2.2 & 6.2.9 Reverse feed and polarity restrictions

removed

Ch. 6.2.4 Removed limitation on FI64 encoder modes,

alternative mode added to input capture. Minimum pulse

width & jitter spec added

Ch. 6.2.5 Flyr cutoff frequency updated

Ch. 6.2.7 Alysq 1 accuracy specification clarified

Ch. 6.2.12 DOy reverse feed note added

Ch. 6.2.12.3 Added guidelines for parallel connection

Ch. 6.2.13 DO, connection guidelines added

Ch. 6.2.14 HBspy electrical specification updated

Ch. 6.2.x Diagnostic specification clarified in all sub-

chapters

Ch. 9 Mechanical drawing updated
1.2 27.04.2017 Updates in following chapters: TA AP

Ch. 4.1.1 Chapter added

Ch. 4.2 Connection guidelines added

Ch. 4.2 Reference to TE instruction sheet added

Ch. 5.3.2 Chapter added

Ch. 6.2.12 Description for operation during over voltage

added, current measurement filter characteristics added

Ch. 8.2 CAN bus naming convention updated
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