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10.

11.

12.

Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation or any other use of the circuits,
software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and
damages incurred by you or third parties arising from the use of these circuits, software, or information.

Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents,
copyrights, or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical
information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and
application examples.

No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas
Electronics or others.

You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics
disclaims any and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification,
copying or reverse engineering.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended

applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment;
home electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication
equipment; key financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other

Renesas Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a

direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious

property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military

equipment; etc.). Renesas Electronics disclaims any and all liability for any damages or losses incurred by you or any third parties arising

from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’s manual or other

Renesas Electronics document.

When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General
Notes for Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the
ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of
the use of Renesas Electronics products outside of such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products
have specific characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless
designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing
safety measures to guard against the possibility of bodily injury, injury or damage caused by fire, and/or danger to the public in the event
of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.
Because the evaluation of microcomputer software alone is very difficult and impractical, you are responsible for evaluating the safety of
the final products or systems manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each
Renesas Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate
the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or
losses occurring as a result of your noncompliance with applicable laws and regulations.

Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use,
or sale is prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control
laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or
transactions.

It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or
otherwise sells or transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this
document.

This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or
Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly

controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)




Handling of Unused Pins
Handle unused pins in accordance with the directions given under Handling of Unused Pins in the manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false recognition of
the pin state as an input signal become possible. Unused pins should be handled as described under
Handling of Unused Pins in the manual.

Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and pins are
undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states of pins are not
guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function are
not guaranteed from the moment when power is supplied until the power reaches the level at which
resetting has been specified.

Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access these
addresses; the correct operation of LSI is not guaranteed if they are accessed.

Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable. When
switching the clock signal during program execution, wait until the target clock signal has stabilized.

—  When the clock signal is generated with an external resonator (or from an external oscillator) during a
reset, ensure that the reset line is only released after full stabilization of the clock signal. Moreover,
when switching to a clock signal produced with an external resonator (or by an external oscillator) while
program execution is in progress, wait until the target clock signal is stable.

Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm that the
change will not lead to problems.

—  The characteristics of Microprocessing unit or Microcontroller unit products in the same group but
having a different part number may differ in terms of the internal memory capacity, layout pattern, and
other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a
different part number, implement a system-evaluation test for the given product.
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1. Introduction

This User Manual describes how to use the Fuse Box in combination with RL78/F14
software. There are 4 interfaces how to use the Fuse Box:

e Debugger interface

e USB/UART interface
e CAN interface

e LIN interface (option)

The first version of Fuse Box in combination with RL78/F14 software was based on
Debugger interface. This version will support also the communication with CAN interface.
Later on a software to support the communication with LIN interface is planned. The
USB/UART interface can be also used with a different software.

A GUI for control and settings of the Fuse Box is available. For this a PC needs to be
connected to the Fuse Box via CAN Interface using a CAN-USB Adapter.

The Fuse Box provides three current classes by IPD’s (Intelligent Power Devices):

o 30A
e 10A
o 3A

The user can select a current in order to configure the desired fuse function depending on
cable diameter (high cable diameter = high currents for fuse function).

The fuse parameters are cable parameter (cable resistance, heat capacitance of cable and
thermal resistance of cable) or I?t value in combination with I« current. In addition, the
ambient temperature and the maximum temperature is needed.

The IPD’s provide self-protection features such as over-current, over-temperature, open
load and short circuit to ground.

R33UZ0007ED0200 Rev. 2.00
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2. Overview and introduction of Fuse Box

2.1 Features of Fuse Box

The Fuse Box has following features:

* Implemented channels

« 2x30A
« 4x10A
+ 4x3A

e Communication
- CAN
* LIN (option)

*  Modi
+ Off Mode
* On Mode (Normal Mode)
» Parking Emulation Mode
+ Calibration Mode

* Fuse algorithm
* |t based on cable parameter method

* |t based on two point method (I*t value and I~ value)

* Other features
* 1 x Temp sense (between 30A devices)

* 10 x Current measurement

R33UZ0007ED0200 Rev. 2.00
October 26, 2022 RENESAS
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2.2 Board (Frontside and Backside)

Figure 1 below shows the fuse box board from top view and bottom view.
On top view are soldered the following components:

e 2x30AIPD’s (RAJ2800024H12HPF)
e 4x10A IPD’s (uPD166033T1U)

e Linear regulator (ISL78301)

e Battery connector

e Load connector

e Connector for adapter board

e DIP Switches

On bottom view are soldered the following components:

2 x 3A IPD’s (uPD166027T1J)
RL78/F14 16-bit MCU

LIN Transceiver (TJA1020T)
CAN Transceiver (TJA1041T)

Top view Bottom view

Batiery
Connector

Figure 1: Board of Fuse Box (Frontside and Backside)

R33UZ0007ED0200 Rev. 2.00
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2.3 Description of DIP switches and LEDs

The figure below shows the DIP switches of the Fuse Box. Only DIP 4 is used in GUI
mode, DIP1, DIP2 and DIP3 have no function. Figure 1 shows all DIP switches.

Figure 2: Picture of DIP switches

The table below describes the functions of DIP switches.

DIP switches

DIP Function

DIP1 No function

DIP2 No function

DIP3 No function

DIP4 on=GUI mode / off=debugger mode (not used)

Table 1: Description of DIP switches

R33UZ0007ED0200 Rev. 2.00
October 26, 2022 RENESAS
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The figure below shows the LEDs of the Fuse Box. There are 7 LEDs available to show
which mode/function is active.

.,-'-""Hf{f
Figure 3: Picture of LEDs
The table below describes the functions of LEDs.
LED Function color
LED D4 Not used Blue
LED D6 IPDs on/off if any channel is on Blue
LED D2 Parking Mode Yellow
LED D3 Normal Mode Yellow
LED D5 Failure / Error red
LED D11 CAN enabled green
LED D1 2.5V reference enabled green
Table 2: Description of LEDs
R33UZ0007ED0200 Rev. 2.00 Page 5 of 32
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2.4 Description of components

241 RAJ2800024H12HPF

Please refer to data sheet “RAJ2800024H12HPF (30A IPD)”
RAJ2800024

242 uPD166033T1U
Please refer to data sheet “uPD166033T1U (10A IPD)”

uPD 166033

243 uPD166027T1J
Please refer to data sheet “uPD166027T1J (3A IPD)”

uPD166027

R33UZ0007ED0200 Rev. 2.00
October 26, 2022 RENESAS
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3. Quick Start

3.1 How to connect Fuse Box to a PC
The figure below shows how to connect the Fuse Box to a PC.

e Connect Peak Adapter via CAN Connector to the Fuse Box
e Connect Peak Adapter to a PC

Figure 4: Pictures to show how to connect Fuse Box to PC

R33UZ0007ED0200 Rev. 2.00
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3.2 How to connect Battery Voltage, Ground and Loads

The figure below shows how to connect the Fuse Box board with Loads and Ground.

e Connect Battery to Battery Connector
o Please use 12V as a typical supply voltage
o The voltage supply range is from 4,5V to 28V

e Connect Loads and Ground to the Fuse Box
o The color of ground connection is as follows:
=  Ground: black

o The color of load cables is as follows:
= 30A channel: red
= 10A channel: white
= 3A channel: green

Load and GND
Connector

IR

T

—
—
J—

BB B

Battery
Connector

Figure 5: Pictures to show how to connect Fuse Box to Battery, GND and Loads

R33UZ0007ED0200 Rev. 2.00
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3.3 How to set DIP switches for “Quick Start”

DIP1 = no function
DIP2 = no function
DIP3 = no function
DIP4 = on (with GUI)

3.4 How to connect GUI to Fuse Box (via CAN)
The figure below shows how to connect GUI to the Fuse Box after starting the GUI:

select “Connect to PEAK CAN”.
1A
Mocom
e 2 T
ch190 Temp
O O

W7 Renesas PDB and eFuse GUI
File | Comm PDB Help
ﬁm able 03 (3A) \/ Cable 47 (10A) \/ Cable 8.9 (30A) \/ General Config \/ IPD Calib. \/ Script \/ Log \

o O

eFuse Status O

Elapsed Time (sec) 00sec 00sec 0.0sec 00sec 0.0 sec 0.0 sec 0.0sec 0.0 sec 0.0 sec 0.0sec
P © O © O O O 0 O O O
IPD Current (A) 000A 000A 0.00A 000A 000A 000A 000A 000A 000A 000A
70 onve tenon | mon | smow | wmon | mon | vamow | wmon | nmon | mamow | wmon |

Enable: Nom Current(A) " Ch0:3A I Ch1:3A [ Ch23A I Ch3:3A I Ch&10A I Ch&:10A I Ch6:10A I Ch7:10A I" Ch8:30A I Ch9: 30A

Figure 6: How to connect GUI to Fuse Box

After GUl is connected to Fuse Box there is a green “ok” for PCB status.

AEREERERERR

Micro (PCB) Temp
m

Ch9 IPD Temp
m
eFuse Status
Elapsed Time (sec) 00 sec 00 sec 00 sec 0.0 sec 00 sec 00 sec 00 sec 00 sec 00sec 00 sec
S O O O O O O
IPD Current (A) 0.00A 000A 0.00A 0.00A 000A 000A 000A 0.00A 0.00A 000A
0 Conee | _vemon | _vamon | _rmon | mmon | wanon | venon | wmon | rmon | wamon |

Enable: Nom Current (A) FCho:3A F Ch1:3A F Ch23A I Ch3:3A I Ch4:10A I Ch§:10A M Ch6:10A T Ch7:10A I™ Ch8:30A I™ Chs:30A

Figure 7: PDB status after connection to GUI

R33UZ0007ED0200 Rev. 2.00 Page 9 of 32
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3.5 Selection of PDB Modes
The picture below shows how to select PDB Modes.

o Off Mode
e On Mode (Normal Mode)
e Parking Emulation Mode

e Calibration Mode

¥ Renesas POB and eFuse GUI
Fle Comm PDB Help

[ Cable Tomp \/ Graph \/ Cable 0.3 (30) \/ Cable 47 (10A) \/ Cable 83 (30A) \/ General Config \/ TPD Calib. \/ Script \

ARERRR

eFuse Status

Elapsed Time (sec) 00sec 00sec 00sec 00sec 00sec 00sec 00sec 00sec 00sec 00sec
e O O Q) © © @

IPD Current (A) 000A 000A 000A 000A 000A 000A 000A 0.00A 000A 000A
oot o | mon | o smon | smon | smon | s | o | o | o

Enable: Nom Current (A) FCho:3A FChi:3A FCh23A I Ch3:3A I Cha:10A I Ch5:10A 7 Ch6:10A I~ Ch7:10A I" Ch8:30A I Chs: 30A

Parking 55 aooe
Calibration Mode J
Battery Voltage
NA
Micro (PCB) Temp
m
Ch9 IPD Temp
m

Figure 8: Selection of PDB mode

3.6 How to set fuse parameter

In the picture below shows how to configure fuse parameter. The user can select between

e (Cable Parameter Method
e Two Point Method

File Comm PDB Help
/Cable Temp \/ Graph \/ Cable 0.3 (3A) \/ Cable 4.7 (10A) \/ Cable 8.9 (30A) \/ General Config \/ 1PD Calib. \/ Script \/ Log \

Thermal Capacitance (Ce) (JI°C) 3077

Thermal Resistance (Rth) (m*K/W) 3
[Coosso3]

Electrical Resistance at Tref (Rc) (Qm)

Reference Temperature (Tref) (°C) 20 3 20 3:
85

©
8

3

Cable
Parameter
2
3

N
S

3077 =

0.0550

Anbion Tompersure (T () § % | [ w3 5 ‘E s S e [ =g
Max. Temperature (Tmax) (°C) § § m § E ,W m W
TempasarsCouiton ©47C) & [—3 [oma] [oma] E

12T Constant (A 5) 8¢ 2557 JO ,ﬁ ,ﬁ ,ﬁ
M Comtomcm e 1)) B § [—:1 szl = =
J2T:Theeshold (ADC cnts) Two Point I s ﬁ Cable Parameteﬁ ,ﬁ ,ﬂ
Parking Emul. Limit (ADC cnts) pjathod Method ﬁ [ [ o3
eFuse Temperature Algoritie %‘,.m Parameters [Cable Parameters <] [Cable Parameters ]
Cable Name t a cable ~| |Select a cable. lect a cable.

Cable Description [ xamp . descrpt

Exar P ““ o
Load from HW Load from HW Load from HW

Cho Cable: 3A Ch1 Cable: 3A Ch2 Cable: 3A

Figure 9: Most important parameter
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To store configured parameter, proceed the following steps:

e Turn on related channel

e Deselect related channel

3.7 How to save plots

To check whether parameter have been stored push “Load from HW”

The picture below shows how to save the related plot. Please push “Save to file” button.
The plot can be saved in “csv” format. It is possible to open the file either in EXCEL or with

an Editor.

« Progra. » Renesss PDB GU

3 30 Objects

B Desitop
Documents

& Downloads

d Music

- Putures

B Videos

= DUN03243 (C)
File name:

Save astype: CSV File (".csv)

A Hide Folders

. 8 \/1PD Calib.\/ Script \/ Log \

DB Measurements

Clear All Data J

Figure 10: How to save plots

Tme (sec)

/'lo Fie

Fit All Data
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4. How to calibrate IPD’s

All' IPD’s have been already calibrated and values are stored inside “Data Flash” of the
“microcontroller”. If a new calibration is required, the picture below describes how to

calibrate the IPD’s.

File Comm PDB Help
/"Cable Temp \/ Graph \/ Cable 0-3 (3A) \/ Cable 4.7 (10A) \/ Cable 8.9 (30A) \/ General Config \/ 1PD Calib. \/ Script \/ Log \

Start calibration and follow instructions
PD# l Board Description:
[ 0 ﬂ Start IPD Calibration l Erase IPD Calibration ’ | x
—
/ Select the IPD to calibrate and then select the ‘start’ button. Each IPD has 2
calibration phases: offset and gan. A precise current load (each IPD's nominal . 2 - g
max current) is required fo calibrate the gain. A popup window wll guide the user. f: f“m“’"c:;’,““::r;;f:f"ﬁ . S dhosupion i 8
Select channel me caitraton for the cument IPD can aiso be erased by selecting the erase 2 e .
button
Nominal Gain (KILIS) 3400 3400 3400 3400 12000 12000 12000 12000 70000 70000
Actual Gain 506 37
Corrected Gain 999 994 2 33994 200 33097 0 119995 119993 119992 )00
IPD Offset (ADC cnts) )
IPD 0: 3A IPD 1: 3A IPD 2: 3A IPD 3: 3A IPD 4: 10A IPD &: 10A IPD 6:10A IPD 7:10A IPD 8: 30A IPD 9: 30A
Figure 11: Calibration procedure
R33UZ0007ED0200 Rev. 2.00 Page 12 of 32
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5. How to select Parking Mode

The figure 12 below shows how to select Parking Mode.

/ Cable Temp \/ Graph \/ Cable 03 (3A) \/ Cable 47 (10A) \/ Cable &9 (30A) \/ General Config \/ IPD Calib. \/ Seript \/ Log \

|
PDB Mode
Parking Emul. Mode
Status
oK
le
Cable Temp (C) g‘"" Voltage
rking‘Mode
Micro (PCB) Temp
37°c
Ch3 IPD Temp
u'c
o s ® O OO OO0 0OOoOo
Elapsed Time (sec) 285sec 0.0 sec 00 sec 00sec 0.0 sec 00 sec 0.0 sec 00sec 0.0 sec 00 sec
PO suns ® O O O O O O O O
IPD Current (A) 0.14A 0.00A 000A 0.00A 0.00A 0.00A 000A 0.00A 000A 000A
IPD Control TunOFF| Tum ON | Tum ON | Tum ON ‘ Tum ON ‘ Tum ON | Tum ON | Tum ON I Tum ON I Tum ON ‘
Enable: Nom Current(A)  ~ Ch0:3A " Ch1:3A " Ch23A [ Ch3:3A I Ch4:10A [ Ch&:10A " Ch6:10A [ Ch7:10A [ Ch8:30A I Ch: 30A

Figure 12: Selection of IPD’s

Figure 13 below shows how to configure “Parking Emulation Limit” (ADC value). The value
can be calculated in Ampere for each channel:

CHO — CH3: 1LSB = 16mA

CH4 — CH7: 1LSB = 60mA
CH8 — CH9: 1LSB = 330mA

File Comm PDB Help

/Cable Tomp \/ Graph \/ Cable 0.3 (3A) \/ Cable 4-7 (10A) \/ Cable 8.9 (30A) \/ General Config \/ 1PD Calib. \/ Script \/ Log \
Thermal Capacitance (Cc) (J°C)

3077 = 3077 =

3077

Thermal Resistance (Rth) (m*K/W)

w
w

Electrical Resistance at Tref (Rc) (Q/m) 0.0550 = 0.0550 =

g

Reference Temperature (Tref) (°C)

N

Ambient Temperature (Tamb) (*C)

Max. Temperature (Tmax) (°C) 5

2

Temperature Coefficient (a) (%/°C) 0.393 = 0393 =

12T Constant (A* * s)
Max Continuous Current (I=) (A)

12T Threshold (ADC cnts)

2557.00 =

9.530

EE
o

o]
S
3

AEERRAN

o

MR RRRRERE
AR GRRRERE

Parking Emul. Limit (ADC cnts) speroma sy

eFuse Temperature Algorithm |Two Points / 2T :] ICable Parameters j

Cable Name I t a cable

Cable Description I xample description I xample description I xample description

Load from HW

ChO Cable: 3A

Figure 13: Select Parking Mode Threshold

The transition from “Parking Mode” to “Normal Mode” can be seen in Figure 13. If the
current is below “Parking Emulation Limit” there is no e-fuse calculation (status is gray). If

R33UZ0007ED0200 Rev. 2.00 Page 13 of 32
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the current is equal or above “Parking Emulation Limit” the e-fuse calculation starts (status

is green)

[ Cable Tomp \/ Graph \/ Cable 0.3 (34) \/ Cal
—

Cable Temp ('C)

Below Threshold
- Parking Mode
\‘

Elapsed Time (sec) 285 sec

PO Current (A) 014A

PO Control Tum OFF

Enable: Nom Current (A) & Ch: JA

Above Threshold
- Normal Mode

Figure 14: Parking Mode > Normal Mode

[ Cable Temp \/ Graph \/ Cable 03 (3A) \/ Cal

Cable Temp ("C)

oFuse Status T

Elapsed Time (sec)

IPD Current (A) 024A

IPD Control Tum OFF

Enable: Nom Current (A) ¥ ChO: 3A

R33UZ0007ED0200 Rev. 2.00
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6. How to read diagnosis

6.1 Diagnosis in “on-state” and “off-state”
The following diagnosis items can be checked in “on-state” or “off-state”

e OC (over current, on state)

e OT (over temperature, on state)

e SCG (short circuit to ground, on state)
e OL (open load, off state)

The IPD’s switch off very fast in case of detection of diagnosis in “on-state”.

7 Renesas PDB and eFuse GUI - X
File Comm PDB Help

/ Cable Temp \/ Graph \/ Cable 0.3 (3A) \/ Cable 47 {104) \/ Cable 89 (30A) \/ General Config \/ IPD Calib. \/ Script \/ Log \
l l l l l l l l l l o
On Mode
PDB Status
OK
Cable Temp (°C) Battery Voltage
N/A
Micro (PCB) Temp
3rec
Ch9 IPD Temp
H°C
®@ O OO OO OO O O
Elapsed Time (sec) 0.0 sec 0.0 sec 0.0 sec 0.0 sec 0.0 sec 0.0 sec 0.0 sec 0.0 sec 0.0 sec 0.0 sec
®@ O OO O O OO O O
IPD Current (A) 0.0A 0.00A 0.00A 0.00A 0.0A 0.00A 0.00A 0.00A 0.0A 0.00A
IPD Control Clr Fautt | Turn ON | Turn ON | Turmn ON | Turmn ON | Turmn ON | Turn ON | Turn ON | Turn ON | Turn ON |
Enable: Nom Ci 1t (A M Ch0:3A [ Chi:3A [ Ch2:3A [ Ch3:3A I Ch4:10A [ Ch5:10A I Ch6:10A | ChH7-10A h8: 30A I Ch9: 30A
nable: Nom Current (A) v

Figure 15: Figure to show ADC value in case of failure in “On-state”

The user can restart the system after failure detection with “Clr Fault’. Please refer to the
figure above.
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7. Appendix

7.1 Example of cable

An example of FLRY cable can be seen in the figure below.

FLRY mit dinnwandiger PVC-Isolierung

TypA/TypB
Lei fbau Isolierung Kabel
| Aufien-@
h‘ MNenn- | Anzahl | Einzel- | Leiter-@ |Elektr. Widerstand| Wand- zu- | Gewicht
quer- Einzel- | draht-@ bei 20 °C dicke ldssige
schnitt | drihte™ blank/verzinnt Abwei-
max. max. max. min. max. | chung ca.
mm? mm mm m{/m mm mm mm | kg/km
Temperaturbereich (3.000 h)
-40 uc bIS +105 Dc 0,22 T 021 07 84,8/ 86,5 0,20 1,2 -01 3
0,35 T 0,26 08 54,4555 0,20 1,3 -01 5
Aufbau / Werkstoffe 0,5 19 0,19 1,0 371/38.2 0,22 1,6 -0,2 7
0,75 19 0,23 1,2 24,7/254 0,24 19 -0,2 9
Leiter Weichgegli]htes Elektmlytkupfer 1 19 0,26 1,35 18,5/19,1 0,24 21 -0,2 1
Cu-ETP1 nach DIN EN 13602, 1,25 19 0,3 17 14,9/159 0,24 2,3 -0,2 15
blank oder verzinnt 1,5 19 0,32 17 12,7/13,0 0,24 2.4 -0,2 16
2 19 0,38 2,0 9,42/9,69 0,28 2,8 -0,3 22
Leiteraufbau gemaB 1SO 6722-1 25 19 0,41 22 761782 0,28 3 03 %
Isolierung  Weich-PVC mit Eigenschaften FLRY-Typ B
gemiB IS0 6722-1, Klasse B 0,35 12 0,21 09 54,4/555* | 0,20 14 | -02 5
0.5 16 021 1,0 371/382 0,22 1,6 —0,2
NormenfSpezifikationen 0,75 24 021 1,2 24,7/254 0,24 19 -0,2 9
1 32 0,21 1,35 18,5/19,1 0,24 21 —0,2 1
BMW GS 95007-1-1 - VW 60306-1 - DBL 6312 1,25 16 033 17 1497159 0,24 23 0.2 14
Ford ES-AU5T-1A348 - LV 112-1 - MAN 3135 15 30 0,26 17 12,7/13,0 024 24 | 02 16

Figure 16: Example of a cable specification
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Schematic and layout

e
renuapywe ) swwuny | 6 0 | s |
] § s |
PaTdoL gad
SVSININ* .
L REIC S TY] WSS T dASIT W
" - N U U - sl
ety 33N w A N Hil.. o mlls&”.-:!
s e,
awd
|
dun e ogosH NN CJ W T T msl.v o
el 0f0SH_ N X
o =
oo ey
BIUALY SOIU0LIDI|J SeSAUAY
SVS3N3IR* oo O . —— ol TS > o ocosi s
0 OEOSH O - - e O(0SH 1O
VS YOU_LNOS]
Vo€ LNOSH
st prisade saumbod S . (mo"010SH = < TS TR T e
moums s posams. {1 o1osH_ NN DIOSH SNuH o] E
e ey grandes vey g e s s
pea K4 3q o8 pooe G [+ 1hm 01081 O o.ﬁ-
N 2 R | SIS Y] 2P 8 PSS 3 o S 3 TRVl 1
o8 o0 pagemnd ey ¢ 0 powse 3q o) powsnd e o ¥ IVOI LNOSH weadny
gy NG ) g PN e ©3€2 FELID iy oy
g
45 120 wog posyd @ g g s Yussereeyer pamy xund
] B 3y ) O 34 WD K330 R § PR €08 (188 § 3O S [P - :
wrepe oy 4 o1 _gosH_nor e
g« gp ey {a> o a3 70 7 o paihesp w pamg {0 ™" gosH noK

R e

Prrl g B

S Vi LOSH
@TVE LnosHwedy

11
didd
Lt

&

e IRINOD TSR U ININOD

bty |~m.%.w.|w p NS L T TN0D o
Lindlo NV Ladrs) .
o TR e
» ravoo SN

[2A977 do, - xog uonnqrisi(q 1Mo g

The pictures below show the schematics of the “fuse box”.

7.2

s | s | v | 3 | z | 1
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Figure 23: Schematic of “30A protected IPD”

R33UZ0007ED0200 Rev. 2.00

October 26, 2022



| s |

===a=T = =

bt

-

A..,.,
PR Apye ) vense )y 6™ g ey — 1200 NN | ™o
v oebenase g '] ll_ g
‘ USSRt 1) NV, 004 |
SVSIND* =]
an
ALY,
ol bd
DLMALR IR,
o ..”u. e (0o wrvee 1'” M-“,lu_ (

+ TACUMD WY Nev o
_m L xT d B
;* vy " " —

™ N

" ™ AvD

o (spew dadpy ur jou) (7] U231

sl g b Koy s doege 19 LON| W

SILENYD S e ey m gy e

s
IR W CITT NP S R A P A
Prime

aw

NTIay
a

— smes—— ..&
- I _LL_J.L}

anpi

D o —

o v Gt o

mn
L . awn
b

iy —roum
by T

a0

L

D

N0

=T ‘ 2 AR

' Al
~or
o,
Pl
oy Sy

—wwT|™ oy

a0 [l ox b —
w1
]
.Au

[

S wpew e o G g WL b
2w pied 3 G e W Y

e
VD8 B — 15 S g P 1 S
VL
B AR L R L LR EL L
w__ 1 Jl_LL L1_LL

C-ig

an
aw s ﬁ RN LI
— a B x|
NS 14 Y
e Ny T ™
~e reon
-
= T HE =i
MNVD N
[1] v
L aw | g b e
o veor '
—L ES - v i b
N e o 0
Ate S,
7 ta] 3 3 ~*
- v T e — sl IR
) = =z
\:1_.. vl
[[&]

. -
— Wi

A s o e v g b g P >
|
A o e s e S e e

NELINUL NI'T/ NVD

[ | ¢ |

Figure 24: Schematic of “CAN and LIN Interface”

Page 24 of 32

RLRENESAS

R33UZ0007ED0200 Rev. 2.00

October 26, 2022



) o ey e
o g gy vy o vy v
s s e vend 4

neq A PRy TR TR AN induy vy

' "

oo YOl ™ PR s ey porensd sbrgas
Y Ao @ e vy ¢ e g Yy mp e

. av
ST e >
A w1 ..‘»u s [ ¢ v sy Iy ¢ e O ©
14 ~ - e g ant N1g " YN
» wm = — e i e R
A ’ . T T

AUNOS AS'T HOMIIALY mensns o poyennd sbegas mon w gRYN By
v v o - A o
L liv o .

aopenianyg A+

JIMO0J

Page 25 of 32

RLRENESAS

Figure 25: Schematic of “Power Supply”
R33UZ0007ED0200 Rev. 2.00

October 26, 2022



The picture below shows the layout of the “fuse box”.

ot I o O |
20

pl

820t
U8

o0
o0
00000

00000
o0 &b
o0

7

~RA13

e
l-rﬂ

™

1'l| a 'u,'
sl
:."._il-h’_.{’ :

Figure 26: Layout of the “Fuse Box (all layer)”
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