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1. Introduction and system overview

1.1 Introduction

The CTU system is used to perform component connection tests to preassembled car parts. The test objective is
to find assembly errors before the parts are assembled in the car. In order to manufacture at low cost, it is very
important to keep high quality throughout the whole process and not only assure quality at the EOL, but also at

every workstation where assembly is done.

In a modern car, there are a lot of electrical consumers like LEDs, speakers, sensors, switches, outlets and so
on. Those components are assembled onto parts like seats, interior door panels, interior roofs, bumpers and
cockpits. If one of those sensors, switches etc. is not functioning when the car is checked at the EOL, there is

often a major cost to correct it.

The LP335 CTU, Connection Test Unit, is a module that has a standardized electrical interface that may be used
to quality assure assembly of electrical harness. The most common method is to power up the components that
has been connected to the harness and measure the current consumption. The system can also measure the
impedance. For the more intelligent modules connected to the harness, there are three communication chan-
nels; CAN, LIN and Serial (RS232), that can be used. Those channels require a specific driver to be developed

for each case.

To be able to connect to each harness, a specific cable adapter must be manufactured. LP335 CTU includes in-
and outputs to control LEDs and read a switch in the adaptor. The LEDs can be lit up in the colors green, yellow
and red. They will show status to the operator during the test sequence. A switch inside the adaptor is used to

verify that the adaptor has been connected to the test harness.

1.1.1 Prepared for the future

The CTU is based on a PCB that is developed together with Volvo Car Tooling. The board contains several fea-

tures that is used in other equipment sold to Volvo Car.
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1.2 CTU

The main part of the CTU System is the CTU. The CTU is connected to the factory network and is acting like an
intelligent I/O-node. The interface is either CAN or ProfiNet.

Picture: LP335 — CTU (Connection test unit)

The CTU has 8 connectors at the bottom intended for connection of test objects. In the current version of the
CTU only connector 1 to 4 is implemented, Connector 5 to 8 is intended for future usage to communicate with
test objects.

In addition, there is one power connector and two bus connectors to connect to the factory network.

In most installations it is not enough with one CTU. When several CTUs is needed or when special cross connec-
tions are required a HAU is used.

) g | g | g |
M12 Ethernet | . . e ! { ) ‘
connector for
WEB

¥ T ¥ ) - |meas) ik ¥ v

‘ ‘ Power

Bus connectors
Profinet or CAN
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2. Diagnostic tool

2.1 Overview

The CTU have an internal homepage that you can use for diagnosing the inputs and output status.

Diagnose  Setup

CTU LP335 - ProfiNet&CAN

IP: 192.168.0.254

Status: OK @

Status
CTU Status oK
Internal Voltage 238V
Internal Temp 27°C
Firmware version 052
‘Web content version 1.0.0
TEEEEEEEE
Connector 1 Connector 2 Connector 3 Connector 4

:;,;:-«_-:1 O :; n; A 03 O :;,r';:\f_-:s O :;‘r-;:«_-.— O
DOouT_12v_ 02 DOUT_12v 04

O o O e O O

T oelT e T e ™ e
o © o ) ©

2.2 Connecting Ethernet

Connect the CTU to your laptop or local network with a M12 to RJ45 cable. If you want to diagnose more the
one CTU you need to connect the CTUs to a switch.

Picture: LP335 - (connected to a laptop)
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Picture: LP335 - (connected to a switch)

2.3 Ethernet M12 to RJ45 standard cables

To connect the CTU to ethernet use ethernet to R145 cable.

51520 Profinet/ethernet, Green, PUR 0.5m M12-R145
51521 Profinet/ethernet, Green, PUR 1m M12-R145
51522 Profinet/ethernet, Green, PUR 2m M12-RJ45
51523 Profinet/ethernet, Green, PUR 5m M12-RJ45
51524 Profinet/ethernet, Green, PUR 10m M12-R145 3
51525 Profinet/ethernet, Green, PUR 15m M12-R145

2.4 Access the homepage

To access the homepage in the CTU open your browser and type in the default IP 192.168.0.254 and press

enter.

C @& 192.168.0.254

= Apps G Google m Bing B Start @ Binar

You will now see a page containing an overview of the CTU. Check your local PC network settings, cables and
CTU power supply if you get problem to access. You have the following menus, “Home”, “Diagnose” and

“Setup”.

In the Home view you can see the CTU connection 1 - 4 status and the system status.

Diagnose  Setup

CTU LP335 - ProfiNet&CAN Status: OK @

IP: 192.168.0.254

Status
CTU Status OK
Internal Voltage 238V
Internal Temp 27°C
Firmware version 053
‘Weh content version 1.0.0
TEEESENES
Connector 1 Connector 2 Connector 3 Connector 4

:;v’:;:-\f_-n O :; n; A_ 03 O :;,;;:-\f_-:s O :;‘;;:«_-.— O
DOUT_12v_ 02 DOUT_12v_ 0 DOUT_12v_06 DOUT_12v_03

o O o O ome O om O
AN A2 AN A D4

ov ov ov ov

DOUT_12v. 09 DOUT_12v_10

SWTCH

(ONON®)
(ONON®)
(ONON®)
(ONONV)
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2.5 Diagnose menu

In the diagnostic menu you can see the input and output status on each connector. You can set the CTU in di-

agnostic mode and manual set outputs and read the measured values. You can also test the connector with the

test plug for to verify that the connector channels are OK.

Home Setup

CTU LP335 - ProfiNet&CAN
IP: 192.168.0.254

CTU: Connector 1

' _

Channel 1 - Auto

COUTIZV 1
0 mA O Pin 4
DOUTIZV 2
D ma O Ping
AN_T
v PinT
DOUTIZV 9
O Ping
S\ H
O Pin 12
O Pin1,2

1 2 3 4 5 6 7 8
I —
!!E‘

CTU Diagnostic mods

ECEE -

Fncion TP e Dectpon |
Status Indication 1 DOUT 24V 01 Red IED
Outputs 2 DOUI_24V_09 Green LLD
Digital Dulpul 12V With 3 DOUT_OV 01 GND
Current Measurement — ;  poyT 13v 01 Qutput 12v
Digital Qutput 12V With 5 DOUT OV 02 GND
Current Measurement ¢ pour_1av 02 Output 12v

T AIN D1 Analog Input
Analog Input 0-12v

& AN OV 01 Analog GND
Digital Output 12V 9 DOUT_13y_ 09 Output 124
GHD 10 DOUT OV 09  GND
Connection Control, 24 11 24V 01 2av
bigital Input 24V 12 DIN 24V 01 Input
shield PEPE PE

Status: OK @

2.5.1 Connector channel 1-4

Description of the Channel Box.

Channel 1 - Auto

DOUTIZV 1

0 mA O Pin 4
Err:ﬂ\_ O Pin 6
ov o7
DoUTIZS o
swiTCH o rno
= PR

Channel 1 - Manusal control

DOUT12Y 1

122 mA @
DOUTIZ 2

66.5 mA @
AIN_[1

ov

DOUTIZY

SWITCH

© © O

Fin 4

Pin &

Fin 7

Pin 9

Pin 12

Fin1,2

Channel status, Auto or
Manual control

Output current
measurement x mA

Output On = green and
gray = Off

Analog input voltage/mA

Output On = green and
gray = Off
This output is normally
used for pull-up together
with the analog input

Adapter connector switch
input

Adapter connector LED
output, RED, Green or
Yellow
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2.5.2 Changing the connector

To change the viewed connector, click on the drop-down menu.

CTU: Connector 1
CTU: Connector 1
CTU: Connector 2
CTU: Connector 3

CTU: Connector 4

2.5.3 Diagnostic mode On and Off

To change the diagnostic mode, click the On button. You need to enter password 1632.

Enter passwaord:

CTU Diagnostic mode Enter a number

Login || Cancel

After entering the password, the “Diagnostic Mode” box flashes red. After 3 minutes of inactivity the CTU will

H

( on

automatically go back to Auto mode.

CTU Diagnostic mode Internal test with test plug

" o

When CTU is in the “Diagnostic Mode” the output control is in manual control and cannot be set from
Profinet or CAN master system!

2.5.4 Change output

To set a output, click the DOUTxx circle.

Click the circle to change
Channel 1 - Manusl coniral status of the output

DOUTIZ2V 1
12 mA Pin 4

DOoOUTi2 2

66.5 mA ° Pin 6

To make the output blink 2Hz click once more. This function is used for “keep alive” measurements.

Channel 4 - Expert control

Click the circle to change
status of the output

COUTI2V 7
0.3 mA Fin 4

:

———
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2.5.5 Change LED output
To change the LED, click the LED circle.

@ Pin 1, 2 © Pin 1, 2 o Pin1,2

Click the circle to change
status of the output

2.5.6 Adapter cable switch input status

When green the input is on.

SWITCH SWITCH

O Pin 12 @ Pin 12

Example of a switch sensor
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2.5.7 Read analog input

To change an output, click the DOUTxx circle.

AIN_D1
Pin 7 Click the circle to change status of the output
n.rv This output is normally used for pull-up
Dotz @ together with the analog input.

Check drawings to verify function in

Pin 9 your application.

2.5.8 Running test plug

Connect the test plug to the connector that you want to test and click “Start Test”.

In the “Test plug status” you will get information about the test.

CTU Diagnostic mode Internal test with test plug

O on i Start Test

Test plug status
Current at DOUTT out of tolerance: 11.7mA, should be between 29 2 and 32.2
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3. Setup menu

3.1 Overview

In the Setup menu you can change the network settings and update the firmware. You can also see the status
of the analog inputs. The input can be set by the controlling system to voltage 0-10V input or 1-20mA current

measurement input. Normally this input is used with 0-10V.

Home  Diagnose

CTU LP335 - ProfiNet&CAN
IP 192.168.0.254

IP address assignment:

DHCP (automatic)
# Manual

IF Address:

IPv4 Address:
192.168.0.254

Subnet Mask:
25525500

Default Gateway:
192.168.0.1

Submit

Firmnware upgrade:

Web interface
LP335 Firmware

Choose File | No file chosen

‘Analeg input configuration:

AIND AlN1
oltage oltage

Current current

Status: OK @

Reboot and upgrade

AlN2 AlN3
Woltage \oltage

Current Current

3.2 IP settings

You can change the default settings in the IP address settings, the default IP is 192.168.0.254.

IP address assignment:

DHCP (automatic)
® Manual

IP Address:

IPv4 Address:
192.168.0.254

Subnet Mask:
25525500
Default Gateway:.
192.168.0.1
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3.3 Change to default IP settings

You can reset the CTU to default IP address settings (192.168.0.254) by pressing the reset button on the CTU
card in 3 seconds.

4. Firmware

4.1 Firmware upgrade of the LP335 CTU unit

You can reset the CTU to new firmware with a simple SD-card.

4.1.1 Prepare the SD-card

The LP335 board contains a bootloader able to upgrade the firmware from a SD card.
If not already done, the SD-card must be prepared with the correct firmware the way described below:

1. Ensure the SD-card is formatted with FAT32.

2. Open the .zip file
|4 fw LP335CTUV0.5.3.zip

3. Copy all the files in the “fw_LP335CTU_v0.5.3" folder (red marked in picture) to the SD memory card root

directory.
0 fw LP335CTU D52 File folder
& Ifs_001.img Disc Image File 379 KE
__| 1p335.bin BIM File 8B KB
. original File folder

|| Ip335.bin 2019-01-07 11:27 BIM File 100 KE
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4.1.2 Update firmware with the SD-card

1. Switch off the power of the LP335 CTU unit.

2. Remove the LP335 black lid to be able to access the LP335 SD-card socket.

‘o

4. Connect the 24VDC power and wait 60 seconds.
5. Disconnect the 24VDC power.
6. Remove the SD-card.

7. The CTU is now ready, switch on the 24VDC.

4.2 Restore the original firmware

Follow instructions from chapter “Prepare the SD-card” except use files from the “original” folder.
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5. PC network setup

When using a PC to access the local WEB-page with default CTU settings
you need to have correct network settings.

5.1 How to setup

Open the “Local Area Connection Properties” on your PC.

Open the Internet Protocol Version 4.
Normally the IP address is set to DHCP (Obtain an IP address automatically).

§ Local Area Connection Properties [ Internet Protocol Version 4 (TCP/IPv4) Properties SR
Networking | Sharing General | Alternate Configuration
Connect using:

‘fou can get IP settings assigned automatically if your network supports
9 Intel(R) 82579LM Gigabit Network Connection this capability. Otherwise, you need to ask your network administrator

for the appropriate IP settings.
This connection uses the following items:

(7 Use the following IP address:
% Cliertt for Microsoft Networks i
g\il\dware Bridge Protocol [P address:
U3 005 Packet Scheduler
.Q File and Printer Sharing for Microsoft Netwaorks
i |ntemst Protocol Version 6 (TCP/IPvE) Default gateway:
¥ o Prioce Verson 4 TCPP) |
& Link-Layer Topology Discovery Mapper 1/0 Driver
& Link-Layer Topology Discovery Responder

Description

Alkernate DNS server:
Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

Subnet mask:

(@ Obtain DMS server address automatically

7 Use the following DMS server addresses:

Preferred DNS server:

Validate settings upon exit
oK Cancel OK Cancel
[ ok | | ) { ]

Change to “"Use The Following address:” and fill in the address as showed below. You should now be able to

access the CTU-WEB page, there you can change the default network settings, so it matches your local stand-
ards.

-

.
Internet Protocol Version 4 (TCP/IPvd) Properties R

General

You can get IP settings assigned automatically if your network supparts
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IF address automatically
(@ Use the following IP address:

IP address: 192,188, 0 ., 2
Subnet mask: 255,255,255 . 0
Default gateway:

Obtain DMS server address automatically
(@) Use the following DNS server addresses:

Preferred DMS server:

Alternate DNS server:

[ validate settings upon exit

| OK I[ Cancel ]

Don't forget to restore your network settings when you are ready with the CTU work.



