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Overview of H-CAD DN5 Sysiem

H—CAD DNS is an innovative system in automotive wiring harness
industry, which is capable of minimizing the development time by
analyzing the electrical performance in advance during the design
phases through automation of wiring design and simulation and is
capable of supporting the product development and
manufacturing by focusing on low cost and high quality through
the qualified drawing.
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Effecliveness From In-Process oj

® Standardization of Design € Reliability Enhancement of Design & Data
® Simplification of Procedure € Accurate Design Verification Capability

® Speed-Up of Processing € Development Time Reduction

® |Integration of Data € Development Cost Reduction
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Circuit Design CD

— Power Distribution And
Verification

— Matching Fuse versus
Wire

— Circuit Configuration
Evaluation

— Protection Circuit
Evaluation

— Voltage Drop Evaluation

Layout Design LD

— Product
breakdown/structure
review

— Calculation of bundle
Size

— Calculation of circuit
number on layout

— Analysis of Product
Specification

Product Design PD

— Product Drawing
Generation using
circuit diagram and
layout diagram

— Calculation of inner
diameter of tube

— Productivity Evaluation

Electrical
Circuit
Diagram

Performance
Evaluation
Document

Product
Drawing

Automatic Design And Verification Program for Automotive Wire Harness
(H-CAD Design & Simulation System)

MFG Design MD

— Generation of Assembly
Orawing per part
number

— Crimping process
document per part
number

— Productivity Evaluation

Specification
Analysis
Table

Manufacturing
Specification

Raw Material
Cost Analysis
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® Circuit Diagram Data |Input
v" Speedy and Accurate Data Input based on the symbol library database of wire harness
v' Easy revision of drawing thanks to the concurrent linkage of symbol and wire already entered
v' Capable of verification of operational characteristic in advance for logical circuit inside ECU

when entry

funcftion Description — Circ

v" Matching Evaluation of Fuse versus Wire
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Funcftion Descripfion — C Hszexz

Rev HO | Data Raizion rata Checkisd

Power Distribution Drawing Generation and |
Verification

v Evaluation of Circuit Configuration

v Evaluation of Fuse melting TC characteristics
v Evaluation of Protection Circuit g
v" Matching Evaluation of Fuse versus Wire
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Funcftion Descripfion — Hszexz

® Circuit Configuration Design and Verification

Evaluation of suitability for Circuit Configuration Evaluation of Wire Color Alloc
Evaluation of Voltage Drop for specific load (Duplication or Minimizing
Verification of load malfunction by current loop

when fuse opens

Capable of verification of operational
characteristics in advance for logical circuit
inside ECU

I2r= (T;"'Tz) /R




Funcfion Descripfion — Hs#e%z

Circuit Configuration Design and Verification
v' Capable of verification of operational characteristics in advance for logical ci

todify Property - Logical Wire
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Funcfion Description

Circuit Configuration Design and Verification
v"|dentify the wire harness component connected to SW selected and then i

on diagram and the list on a pane

o { }
|dentification of component 235 —_ load J

connected to SW
Wiper Motor

Washer Motor
Intermit Wipre Relaw

Waahar Motor

o




Function Description Hates

Circuit Configuration Design and Verification
v Record the result of simulation on Fuse and Wire
= Load rate / Load ratio loaded on Fuse
= Suitability of Load versus Wire at Normal Curren
= Suitability of Fuse versus Wire at Normal Cu
= Suitability of Fuse versus Wire at Absol

AVX 2.0 3000 AYSS (.85 94900 AYSS 0.5 o—@
OK LW 22,54 3374 OF FW 193.94 236,04 OK LW 7.54 14.94 O [V 39,04 B6.0A OK LW 7.54 11.54
NG Fi 41mi: 59mk NG Fit 205m( 242mi)

AVSS 0.85 3000 AVSS 0.3 Q_@
OK L 944 14948 QK P 26 04 5608 MG LW 5,44 8.84
O P 205m0 80mlt 100W

oK S T (0)
AYSS 0,85 5000 AYSS 1.5

OK L 3064 1484 OF BW 19,04 GE.0A kLW 254 11,54
Ok P 410me 127 mi




Funcftion Descripfion — La Hszexz

® Review of Layout Allocation and Layout Separation Location of Wire Harness
® (Calculation of bundle size and display of number of circuit per route of layout
® Coloring identification for the layout corresponded to wire information of circuit diagram i
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Function Descriplic Hatke%

® (Calculation of bundle size and display of number c

HEAD LAMP LH *
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Funcftion Descripfion — Hszexz

® Display of wire information per route of layout E .
Layout selection

Identification of detailed
circuit per route
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There could be wrong information on the display of pane in case
of having no recent data for circuit number and bundle size




Function Description Hsze%

® Coloring identification for the layout corresponded to wire info
diagram imported
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® Design Verification
Suitability of Fuse rating selection

Evaluation of Protection Circuit

Matching Evaluation of Fuse versus Wire

Evaluation of Voltage Drop value of

specific load

Suitability evaluation of circuit
configuration

Funcfion Descriptfion — DN>

Generation of ‘FROM/TO’ table of wire

Generation of table of wire bundle size and

circuit number per route

Generation of tables for Wire to Wire connector

number and circuit number

Collection and summary of usage status per
component type (Fuse, Wire and CONN)

B CD-Demo-Wiper Motor_Report, xls

1

2 EHE SO CD-Demo-Wiper Moatar, dwg Foo2004W DER 22
3 FROM(E =) i TOTESH Hilbws 57 Halvs AEESERE) E7 ys JHHEFEHHEE) =7 ws JMECHER
il D 28 J2 i Z=E 1D gEEs L A0 P Ea=2E | D g2ZF: 22 [ AE; Be - ItE SHeE: IE | = ASCH SMAshy - IEE Pl
5 [&] [c] [rm] [c] [&] [%2] ¢ [%] [&] [&] [&] L]
3] Fa-01: 70 5/B 40 0,00 : ghH [ 505 00% | Good 339.3

I 9EAT § AWSS 0851 3.000 40 * * Open * * a4, 22 Bad Fil
g Fa-02: 30 =/B 40 15,23 EFH [ 50% i B2 4% | Bad 145, 4

9 9ESE AVEE 2 1.500 40 25,99 Good 184,0 Good =
10 ACB3I P AVS 085§ 1,500 40 16,19 Good 1038 Bad =
11 FB-01: 1523 Fuse 49
12 ACB3: AWS 085 ¢ 1,500 40 16,13 Good 1038 Bad S
13 FE-01: 1523 Fuse 43
14 Fa-03: 30 5/B 40 15,23 &FAl | 50% i 52 4% § Bad 1454

15 9EFD AEXF 8 3.000 40 * * ALT 49,63 Good 8235 Good g
16 FE-01: 10 : Blade 40 15,23 &FH | 70% § 166,2% | Bad 19,5

17 ACCT: AWSE 085 1,670 40 14,91 Bad 66,0 Good =
12 AmBs 1 AWSE 0,851 5,000 40 = = Open = = 66,0 Good 156
19 AECE | AVWSE 085 1.670 40 14,91 Good 66,0 Good -
20 L-001 i 11,25 Load 73
21 AE34 | AWSE 085§ 5.000 40 14,91 Good 66,0 Good S
2z AE34 : AWSS 085 5000 40 14.91 Good 6.0 Good =
23 L-001 ¢ 11,25 Load 156
24 A8TE  AWSS 086 3,330 Good =

M 4 » M\ Sheetl
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Design Verification

Funcfion Descripfion — D

v" Save the result of Open/Short circuit as MS Excel file after simulation

Ej CO_Fak |l _C100_Report, =1s
fal B [ B E F & K L fA I o F ]
i
2 |#. COpen Circuit List #. Short Circuit List
3 |EFHE | EFF|EFEEF EE | =H | SEHEF | HHER ErHEF | FE-E | EF2E EE | &4 [ 5 EHE AHER
il &F3 30 5/B EF& 2n Blade
=) 1 ERR4A AYEEX 2 1 B22a0 | AWSS 1,26 AW
(5] 2 BER4A AWES 2 2 =22A0 | AMSS 1,25 AW
K 3 CE543 AWVES 2 3 G240 | AVSE 1,26 BWw
2] AF4 30 5/B 4 FRE0C AVE5 1,256
2] 1 ERRR3 AYEEX 2 5 (GRG0 AYES 1.7 B
10 2 BERR3 AYES 2
11 3 CAERS AVES 2
12 AF5 30 =/B
13 1 E7059 ANVEEH 2
14 2 B7059 AWS5 085
15 3 C7053 AVESR 2
16 EF2 a0 5/B
17 1 B240 FLY 4
12 F1 20 5/B
14 1 BRAO AVES 126
20 2 DRAND AWES 1,26
21 3 [D&ea0 AWVES 1,75
22 F29 10 Blade
23 1 BE41C AVES 05
24 Fze? 15 Blade
2b 1 C418 AWES 06
26 F5 15 Blade
27 1 1140 AWES 085
22 F7 15 Blade
249 1 B1340 AVES 05
30 F3 10 Blade
31 1 B1540 AWVES 05
32 F11 10 Blade I _l
33 1 1740 AVES 03
34 2 39 AWES 03
M 4 » H[ASheetlh 2= _ 82 (FEE[EE S | 1]
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Funcfion Descripfion — D

® Analysis of Component Specification
v' Save the component status as MS Excel file

after simulation

SEECCERT _(O| x|

H CADDNS

arness

B C L
1 P Summarized table of Component - Fuse
o Type aTY Device MName
3 Fuse Blade 104 4 | HALP RLY
il IFJB-1 SIDE MIRROR
5 T/51G
6 HaRZARD
7 Fuse Blade 154 3 | FUSE_ZHDLP LD
2 FUSE_12 HOLP HI
g TalL
10 Fuse Blade 204 1 | FUSE_Z27 'WIPER
11 Fuse Blade 304 2 | IP=2 PAWINDOW REAR
12 IP-1 PAYIMNDOW FRT
13 Fuse 578 1204 1| &LT
14 Fuse 5/8 304 6| 1&1
15 G2
16 LIGHT
17 ALT
18 IHIB-2 B+
19 HaRZARD
20 Fuse 5/8 404 1| PANDW
21 E| 18
22
03 P Summarized table of Component — Relay
24 | Type aTY Device MName
25 Relay B | PANIMNDOW
26 TalL LAKMP RELAY
27 HEAD LamiP LOW RELAY
28 HEAD LakdP HI REL&Y
2 Intermit Wipre Relay
30
M 4 » W[y Component status {Wire status, | <]




Funcfion Descripfion — L Hs#28%

Analysis of Wire Specification B T
. . 2 |DOOR_FRT_LH |AEXF AR 5

v Save the usage status of wire as MS Excel file after 5 |DOORFATLH AEXE 2B 2 200
) . 4 |DOOR_FRT_LH | AENF 2s 2 200
5 |DOOR_FRT_LH AEXF o7 2 200
SlmU|at|0n 6 |DOOR_FRT_LH AENF 2L 3 400
7 |DOOR_FRT_LH AESF 2G 2 200
8 |DOOR_FRT_LH | AEXF 2/La 2 200
9 |DOOR_FRT_LH | AVSS 2L 2 650
10 |DOOR_FRT_LH  AYSS 2 Br 2 1240
11 |DOOR_FRT_RH | AEXF 2ls 2 290
12 |DOOR_FRT_RH | AEXF 2|1 2 290
=Y B _ 13 |DOOR_FRT_RH |AEXF 2L 2 290
A AHAZASE.xls =10Ix] 14 |[DOOR_FRT_RH |&¥SS 2L 2 610
B C D E F | G | — 15 |DOOR_FRT_RH AYSS 2 Br 2 610
=l 18 |DOCR_RR_LH  AENF 2G 2 230
' ' ' 17 |DOCR_RR_LH  AENF 2P 2 230
1 P Summarized table of wire usage status per harness item L DooR.ARH et oF 2 s
2 Ma, Harmess name MO, of Circuit [ 'Wire length | Wire weight | Wire cost QeSS A les ~ el
20 |DOOR_RR_RH  AEXF 2L 2 260
3 1| MaAIN 6 34,370 459.5 3,764 21 |DOCR_RR_RH  AEXF 2/Lg 2 260
22 |DOOR_RR_RH AEXF 2P 2 260
il 2 | ENGIME 3n 4R, 950 1,068, 1 8,392 | T S S - =%
R 3| DOOR_FRT_LH 21 1.370 110,48 528 gg ESQEERR_RH igiﬁ g%\; g ?gg
B 4 | FLOOR q 18,370 3129 2,785 96 |ENGINE AEXF 8 R o 440
27 |ENGINE AEF g B 2 340
B b | REAR 9 10.100 834 B30 28 |ENGINE AVS 0.85/S 2 1230
8 |[ o] boon FATK | sl wol sp| Liggese aso o en, o ae
5] T | ENGINE_COMTROL b 4,500 97,8 98 31 |[ENGINE AVSS 05 Br o 230
32 |EMGINE AVSS 0.85|L 2 2610
10 8 | DOCR_RR_LH b 2020 45 B 404 S NG as B 5 290
11 9 | DOOR_RR_RH b 1,940 437 388 34 |ENGINE A 3R 3 £960
12 & A 154 128,180 2.277.5 18,561 S ENaE ve SR A —
13 37 |[ENGINE AVRE 035 2 2880
, 38 |ENGINE AVXE 0.3 4 6470
M 4 » W[\ Component status’, Wire status (Sheetl /| ¢ 39 |ENGINE AVXE 0.3 P 2 1940
40 |ENGINE AVXE 0.3 Br/W 2 530
41 |ENGINE AVXE 0.5 Br 2 2980
42 |EMGINE BYXF 0.5 Or 2 2980
43 |EMGINE BYRF 0,85 ¥ 4 2020
44 |ENGINE AYXF 0.85 | G/\W 4 2020
45 |ENGINE AVXF 0.85 B 3 290
48 |ENGINE AVXE o 2 2080
47 |ENGINE AYVXE 3 0r 2 2080
48 |[FLOOR AVSS 05 P 2 2350
49 |FLOOR AVSS 0.85 L 2 2350
R FL iR DA o IR0
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Funcftion Descripfion — Hszexz

Automatic Generation of Product Drawing
v" Automatically generate the product drawing using the data of circuit diagran
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Function Description — Libra

® Conn. Library

i Connecter baster

Connector Master |

I?es

Ho |

H
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I|A|V|!| Zl!l Save |Eance||1295HECOrd

[w ]

HP GBS
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HAPO402502E0

HAPO402502%0

HAPO40251 240
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oo | Foe| P | | LD DO DO

HAPO4OT0. 200

HAPO4030:3160

HAPO42500260

HAPO425002U0

HAPO42501 200

HAPO428005E0

THBG .,

Flate

WP  Blanking

Yender NO Description

“ender Mame

OEM1 NO

DEMZ NO

[ =] JAPOIMSNO4BO | 3685231

[R-E J MII1 3F(B) AP

EEEEERN

| M5-UD-3F (B)

FTerminal NO.

Strip

SO-L

SE-H Wire

Plate

TAP1ZMSWDBSN

4.00

0.0

0.50 1

TAPF4MENDGEEN

4,00

0.55

1.25 1
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4.00

0.0

0.50 1

-
A
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QW

HAPO431 25200

HAPO4DMPOGUOD
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HAPO4JPTOBGR
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HAPO4MENDEGER

Wire Seal

AWES

Lo High

AY
Low _ Hiah

Lo

DA

Hiah

JAPTZMIN00L0

0.30] 0.50

0.30] 0.30

JAPTZM3NDTBO

0.85] 0.85

0.50] 0.50

JAPIEMINDTGR

1.25] 1.25

0.85] 0.85

HAPO4MENPEED

HAPO528005E0

HAPOSJPTAZED

HAPOSJPTIEE0

HAPOSM I CO1W0

HAPOSM | COZB0

HAPOSM | COZG0

HAPOSM | COZLO

rOlhers —
RAPOSMIWDZYD

Terminal

| Wire Seal

.Etc

Yender HO

Descript ion

Yender Mame

(EM1
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(EMz MO
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Function Description — Libra

& Setup DB

® Si . .t
Simulation Condition Simulation Condition

Save | !

=101

Class Detail Value| Unit
Alternator(voltage drop) || 1450 |
Voltage rating BATT(fuse melting) | 1400 | v
SOOK [1200 | v
SO [1zo0 | v
Ambient temperature Cabin | 4000 | %5
. . Slow Blow Fuse (S/F)  |l5000 | %
The ideal ratio of fuse versus load Blade Fuse (M/F) [Fo0 | 2
: » Slow Blow Fuse (500%) || 200 | Sec
Fuse Melting TC condition Mini Fuse (200%) [ 500 | Sec
) Slow Blow Fuse (SiF) |l 2400 |
Reference temperature of Fuse Rating Blade Fuse (M/F) [Zioo | o
_ Slow Blow Fuse (S/F) || 014 | %
Fuse Rerating curve {Temperature) Blade Fuse (M/F) o | 2
_ Diode | 300 | A
Nominal Current Relay [0 | A
Relay Solenoid | 240 | wy
Cluster Gage | 240 | Wy
Nominal Power Rheostat [Dimmer Unit) || 240 | w
Flasher Unit | 240 | w
LED | 1.00 [
TML-General | 100 |mp
TML-Earth | 100 |mQ
TML-Slow Blow Fuse || 30 |mQ
Resistance TML-Blade Fuse | 30 |mQ
TML-Relay | 40 |mD
ContactSw/ | 100 [y
Contact-Relay |

H
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Function Description — Libra

® Wire Database

o]
mre DB 159 EA I - | e | b4 | 4 | - | o | Save | Cancel | & | an o | 1 Sec | 5 | Sec
wietye | Mo | G | o | Orel | iy | Gt | kg | o | o[ ey | Ml | b |t
Diamneter [mm] . T, [a/bT1 Lirnit Lirnit 1 Lirnit 2

E A : 0.30 0.37 na 14 50,200 120 1590 5.0 a0.0({PE 11.8 55,4 435
AESSH 0.50 0.56 1.0 16 32700 120 1590 7.0 50.0(PE 165 772 B0, 4
AESSH 085 0.86 1.2 1.8 21.700 120 190 10.0 85.0( PE 20,0 1067 834
AESSH 1.25 1.25 15 21 14,700 120 1590 14.0 125.0|PE 2549 147.3 115.0
AESSx 2.00 1.96 1.8 26 9.500 120 130 220 200.0(PE 349 232 1802
AESSHF 0.30 0.3a na 14 48,800 120 1590 5.0 a0.0({PE 120 564 44 2
AESSHF 0.50 054 1.0 16 36,700 120 190 7.0 50.0(PE 146 725 BE.8
AESSHF 0.75 074 1.2 148 24.400 120 1590 10.0 75.0(PE 184 99.1 770
AESSHF 085 084 1.2 1.8 21.700 120 140 100 85.0/( PE 200 1062 g3
AESSHF 1.25 1.28 15 21 14,700 120 1590 14.0 125.0|PE 2549 148.0 1156
AESSHF 200 1.96 1.8 26 9.500 120 1590 220 200.0|PE 3449 231.2 180.2
AEX, 0.30 0.37 na 148 50,200 120 1590 .0 a0.0({PE 1249 723 564
AEX, 0.50 0.56 1.0 20 32700 120 1590 a0 50.0(PE 16.7 983 767
AEX, 0.85 0.aa 1.2 22 20,800 120 1590 120 85.0(PE 218 135.8 1059
AEX, 1.25 1.29 15 27 14,300 120 1590 17.0 125.0|PE 284 198.7 154.7
AEX, 200 209 14 a1 a.a10 120 1590 250 200.0|PE 8.3 2877 22349
AEX, a.00 330 24 aa 5.540 120 1590 ara 300.0|PE 516 439.8 3419
AEX 5.00 h.23 3.0 46 3520 120 130 53.0 R00.0(PE B3.3 BEE.9 5196
AEX, a.00 7.95 a7 5.3 2320 120 1590 q0.0 800.0| PE 89.7 9396 7295
AEHF 0.30 0N ne 1.8 £1.100 120 190 6.0 30.0(PE 11.7 64,7 506
AERF 0.50 0.51 1.0 20 3E.700 120 1590 a0 50.0(PE 158 920 718
AEHF 0.75 0.76 1.2 2.2 24.400 120 190 10.0 75.0(PE 202 123.3 96.2
AERF 0.85 0.a7 1.2 22 21.600 120 1590 120 85.0(PE 214 1331 103.8
AERF 1.25 1.27 15 27 14,700 120 1590 16.0 125.0|PE 280 195.6 152.3
AERF 200 20 14 a1 9.280 120 1590 240 200.0|PE ara 2787 2169
AERF a.00 303 25 a9 5.540 120 1590 ara 300.0|PE 521 438.8 2| .
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Address : 182-5, Nowon—-3ga,
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