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Exterior Lighting System

Automotive system design models
Animated Symbols

Real-time Displays

Variables (temperature)

User derived messages in output
State Machines




Exterior Lighting System

Wiring &
Battery Protection User Control
Head Lamps Tail Lamps Flash Lamps
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Automotive Library

Automotive Library l
Power Storages PWM Models

PWM

PWM Switch

PWM Load

Flasher Switch

Connectors

Inline Terminal Pair

Eyelet Terminal

Fuses
Fuse - Single Element

Fuse—Botble-Element —I—Machmes
i Alternator - Transient Model

PPTC (Three RC combinations del
PPTC (Two RC Combinations) Alternator - Current Source i
Starter

DC Machine
Mechanical Models
Inertia

Friction

Fan

Ideal Gearbox
Gearbox with Losses

Spark Plugs
Spark Plug

Wire - Thermal static
Wire - Thermal dynamic
Wire - Thermal dynamic Il

Gauge based

Wire - Thermal static
Wire - Thermal dynamic
Wire - Thermal dynamic Il

Relay - Normally Open

Relay -Normally Closed
Relay - One Pole, Two Throws

Wire with Thermal Pin Relay - Two Poles, Two Throws
Wire - Advanced Relay - Two Poles, Cross-Strap

Wire - Advanced |1 Components Used
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Model Structure

High-Low-Beam Switch
«— Park Lamp Switch
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”‘E e E)S}' Light Switch ~ n
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Hazard Flasher Model
Left \ J Right

Headlamp Headlamp ] 5

Park Lamps

Bus Voltage and Circuit Protection

Low and High Beam Tail Lamps
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Switch Control
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Properties - LightSwitch

Characteristic | Output A Displayl LiI:urar_l,lI

W Show Mame

Name  [LightSwitch
HE-
— Parameters
Interpolation I'W'ithl:uut ﬂ Phase [ded] ID
U Angul
| o =
Penod [z] I-I oo Periodical I Mo j

™ File Reference

¥ Data Paj

Enter Data Manually and save...

... or read measurement data from file




Where To Get Data?

e Characteristics WL

o Stimuli

 Loads

= NATIONAL
= F INSTRUMENTS

NL_Charact

2D, 3D, multi

/v dimensional | ™ v3pLUT
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Data Processing
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Hazard Flasher

mD
[ Properties - flynol x|
a
rlyno1 ‘ Farameters | Dutput / Displa_l,ll LiI:urar_l,lI
S1 K
_/ R Marme | v show
’ L1¥ ] #|
MName | ¥alue | Unik | Description |
10 o) 0.5 H Coil Induckance
10l 5 Chim Zoil Resistance
elt7 | 1z W Resistor Yoltage For Switching On
10 drop z W Resistor Yolkage For Switching OFF
10 o 5 Chim on-Resistance (Load Side)
10 orf 10Meq  Ohm Off-Resistance (Load Side)
10 b 0.z 5 Delay QOFF-0n
10 bk, 3m 5 Delay On-OFF
10 erable_ramp 1 Selection Transition Tvpe
ak I Cancel Spply Help
s
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Behavioral Relay Model

no

+ | VM1

com

 Fastl!

DELAY_OFF_ON
DEL: lon###tdmk

, IPULL := VPULL/RCoil.R « Easy model
LCoil.| <= IDROP/ IDROP := VDROP/RCoil R generation
‘/C. DELAY_ON_OFF

DEL: loff###tdbrk

 Good numerical
behavior

—f LCoil.I >= IPULL

loff
OFF_DIS




Temperature Zones

Passenger Compartment Temperature Engine Compartment Temperature

Ambient Temperature
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Initial Temperature Definition

Properties - wire23 x|
Maode|Tree | x|
Parameters | Dutput Displa_l,ll LiI:urar_l,lI
b anufacturers
Uzers | Frojects
Basics | Dizplays | Add Ons Name I~ show
[#-{7] Signal Characteristics - =
E% Tu;;uls LX) 1 #|
=-[E3 Time Functions NMame [ value | Unit | Description | |
""" ® 5"';'3 WEE H],,r\‘ 1 mm Wire F.adius
----- o I |
ot P"! 5 Wave 1 3000 mm Wire Length
----- © Triangular Wave 10, - ductiviti
_____ ® Trapezoidal Wave =5 rha 17.8u Chrrn Conduckivitiy
..... @ Saw-Tookth Advanced E alpha 3.93m 1K Termperature Coefficient
..... @ Arctangent 28 tref 20 “C Reference Temperakure
----- O Meede S I M P LO RE R 10 |n5r 0.1u H Parasitic Inductance
..... @ Voltage Controlled ¢ W. El} i il & Initial Current
""" ® 2D Lookup Table I re 10 pamb T ec 2 Ambient Ternperature
@[ Charackeristics 10, 120 oC Maxi I ‘
£ Equations Model 28 tmax aximum Temperature
_____ @ Initial values 10 enable_bpéak 0 Flag Enable Circuit Break,
..... @ Equation 0.1 s Blowing Delay
----- @ DES | 13 Zhirn Off-Resistance
« | _>|l a3k K*rmn Relative Thermal Resistance 1
B 30k, K*rmn Relative Thermal Resistance 2
10 oty pel 10u Wel(k*mm)  Relative Thermal Capacitance 1
10 otz el 1.5m WelkK*mm)  Relative Thermal Capacitance 2
ICA: Init_Temps
Ok I Cancel Spply Help
T_a:=23 Ambient Temperature (local) E

T_pc:=20 Passenger Compartment Temperature

T ec:=40 Engine Compartment Temperature
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Temperature Modification

Properties - T_PC_High

Pararnaters | Dutput / Displa_l,ll Librar_l,ll

x|

M ame T PC High IF Show M arne _O
— Parameters

Actions £ Eﬁﬂﬂ [ Aclivate State

Type | walue | Info

SET: T_pci=30 Calculation once at the moment of activation

DIs: T_pc Displays variable value

TET: "Pass, Compartt. Temp, set bo 30C"

Displays text string

o]

Cancel |

Set Passenger
Compartment

/Temperature to 30C

T PC Low | e T PC High
® O
T EC Low | T EC High

O

O, 1

Any Quantity or
parameter can be
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modified by a state
machine while the
simulation is running




Simulation Results
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Simulation Results
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Simulation Results
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imated Symbols

An
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Park Lamp Switch ON
Hazard Flasher ON

Park Lamp Switch OFF
Hazard Flasher OFF

Park Lamp Switch ON
Hazard Flasher OFF
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EPA23 Drive Cycle

Load Profile Description Using Lookup Tables

AM2 MISC HBL HL Wipers HS HBIwr

" v - [— S e [ [ [

engine_ss1

ot Alternator  alternator

AM1

w5
(a)
\J

Dl P A R A R R R

e

R_Misc  Heated_Backlight HeadLamps R _Wipers Heated_Seats tBlwr HeatBlwr1

TS1

P .
R1 R :=100Meg

coni

VM1

IC1 d
I
Automotive Library Load with characteristic




SIMPLORER Sheet-Scan
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1111.07
1606.921667
2102.773333

2598.625
3094.476667
3590.328333
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4582.031667
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Current(Amps)
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98.46739404
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108.789193
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122.3158945
123.3720833
123.7217884
124.0779392
124.5570288
124.7650305

Speed(Rad/Sec)

116.3509783
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Drive Cycle Results
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Conclusion

» Automotive Library
» Multiple Accuracy Levels
» Comprehensive Set of Components
» Including first level battery & fuel cell model
» State Machines
» Easy to use for system modification and observation

» External Data
» Sheet-Scan — easy data acquisition
» Flexible external data interface
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