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BAEIEH > EDIESE  conductor and plating materials

Table 1 B{Xit#}

Material and type of conductor, plating

EXSA (27K F$/ ; TPC)
Tough pitch copper

—MTAY - =TI DBHE L TLLERENTVS,
Widely used as a conductor for general wire & cable.

BEFHEREEC—MER - 7T,
General wire & cable including electronic use.

#EEEFRSA (OFC)
Oxygen free copper

EEBEEETILIRREPAMME IS hTFrLLEE AL
DT, BER, BEEEHEL TV 51, EENICHEI
FHEEH > TWVWD, Bl 1 XBHETHEEER - FEMEICEL
FRAEED LB B2 — 2 ABEREFICHERS NS,
Becaue there are only traces of oxygen & those impurities
that cause a low conductivity level, it has superior
conductivity, heat conductivity & other superior mechanical
properties. Being an extremely fine size conductor, it has
excellent conductivity & welding properties, & so is used for
internal wiring in main frame computers.

AR Y E a2 — 2 NEERRAER.

F =7 AREHER - T

Wire used for internal wiring in main frame computers.
Special wire & cable for audio use

HARAEER LD, TTEFEFMLELHD, FMTHIC
&V ERAYSRE, SERFR/MES/REL Y, BEF S CHERIC
LNFENRIShE, KRWEDBDICTTAVRELY H 5,

WA X (E &L TI0AWGHLT) DREEEIRA, E

Copper clad steel wire

o TR - — JI)LHE o
Ew The copper alloy has tin added to it, to improve mechanical HTER _/T 7 VB )
Copper alloy strength. Because of this added element : mechanical Small size conductor (mainly under 30 AWG) for
. . o . mobile wiring, & bend resistant wire & cable use.

strength & conductivity are different & it if used properly it has
many uses. It is typical to put tin in the same alloy.
SAOEMAVAER LD 28, SIROIEICIE 2 37E L 72455k
B, . -

SRR SRR B#h 4 — 7L O ER,

To improve the mechanical strength of copper, this is a
specially designed conductor which has copper, clad around
the steel wire.

Center conductor for coaxial cable.

Table 2 $ho=EDEFE Material of plating

e LE2S RERRE
Type Features Max. rating temperature
fm
poEkL R4 — 7L Coaxial cable 150°C
Bare copper
TIHo& = . . ) - o
T ol EFHEATAY - F—JILOIZHEMLHR Common material for electronic wire & cable 150C
in plate
D fit#h, = EH A Heat resistant wire & cable 200C
Silver plate
ZyhlLHo&E
/. N fitE4 Heat resistant wire & cable over 200C. 250C
Nickel plate
Note STEE(F (BHR) MEIDMEE  Efficiency of each type of conductor material
Ba Type TEHoXHEME | TTEAVARE | EEEFIRR § SR SRR
(&%) (Code) (TA) § (30SN) . (TA (OFC)) | (H-HP)
U ¥ Tensile strength ~ (MPa) Max. 275 Max. 860 Max. 275 Max. 785
s Elongation (%) Min. 10 Min. 2 Min. 15 1 Min. 1
HEX Conductivity (%) Min. 94 Min. 70 Min. 98 ; Min. 39.2
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Conductor

B{RDiEsE Type of conductor

&8 WrE Ak kS

Type Cross section Description
FAR (strand) 1K 5 % 3 £V &€ ThHVER,
EIXMTWEHZH, AJE M, MiFYEFESORY BV, EEMICZ L ETREBHESHRICIK
HE)—BOIFERI MLV,

B RE o — T OFER, A XOFERBET—TIVE

Solid conductor

EEEIRAICFERIN S,

A single strand, uncombined conductor.

It is low cost but is generally not used for electronic wire & cable as its flexibility, handling of bend
resistance & reliability is poor.

The central conductor for coaxial cable & small size data transmission cable etc.

Used in fixed wiring.

1RE 2 RBAOFREPLEL, TORARICKBRURICK Y EbE & ER. —MNVICIEPOIE
D75 &N, 195 &), 375 SUPELTEAEIA TS,
Al &S, THTY BFHEORY BV E S L DD, REPFBED TERBEER, Lotz

Rl & V) #R EREShDREHT— TIVEIFERES WS,
Concentric stranded It has a single or multiple strands in the center & around each layer are combined concentric shaped
conductor strands.
Generally, the single center core’s : 7, 19 or 37 strands has many adaptations.
Flexibility & the handling of bend resistance is maintained & it also has a smooth surface, so it is used
for thin insulation wire, & for coaxial cable where flaxibility is required.
BHADHRFE—FEL TRAMICE N EhE K.
RD&WIREERS &, 1#E - BRLE, REOMMHAREVWRAY H2H, RETH) KEEEICE
LTHY, »OERE+ABIYEFEVE, EEEEZHEL TV, SFRBEASIROERHRE L TR
o1 1m H—MINCERE N TS,

Bunch stranded conductor

Multiple strands are bundled together & combined in the same direction.

When compared to the concentric stranded conductor, regarding the construction & stranding -
surface unevenness is a failing. However, with its low price & suitability to mass production & also its
sufficient handling ability with regards to practical usage & reliability, it is for a variety of reasons the
most generally used conductor for electronic wire & cable.

BEL VIR
Rope lay conductor

—EEELNLEDBD(FLY), BI—ERLEVICENEDEZGERELN) DD, EEBREDT,
BESLVIREFIEN S, 71YO-TOLYWIBRERLEDT, O—7 &Y EHFIEN 3, BEHE
RE, ATE DM, MEHENDEKRKSINIER - r— TN OFEFKE L TERSWS, 71 vO0—-T &R
%, B - MEMMEREICL ) S OBEN H B,

Once it is a bunch stranded conductor (child strand), it is once again combined into a concentric
stranded conductor (parent strand). As it has rope lay strands it is called a rope lay conductor. It is the
same as a wire rope strand, so is also known as a ‘rope conductor’ . It is a conductor used for mobile
wiring, & wire & cable that require flexibility & bend resistance. Like wire rope there are many types
depending on use & bend resistance.

N Ty TIT14Y
TASC
Tin over coated tinned
annealed stranded copper
wire

SWIREFEDEH DA E I M EKRIBICIBE S Z &AL, BiROMYEUTMEHRR L A8H, §T0 - &
HERIRE7TARD & V) (E, Z) L=bDIC, B G~5umZE) DT T—HEI—F 1 > J L7118,
T2 Ty ECTEGRICHARINZBDTH S Y, IHMETIEPCBICHABRERI NI TICW, FA
ERhWEPRFEORMEEDL L, BEREMGADT7 v 97y 7To4 v - BEU R AGHABHRELT
FHIND, £/, MEHEICEREZFDZT L X (SUS)EiEAL b H 5 (PE3SHR),

The flexibility of this standed conductor does not have many failings ; it has also improved on the
bendability of the solid conductor. The tinned annealed copper has 7 identical strands (right Z) -
bundled together with a thin (3-5 xm) tin coating. It was originally developed for wrapping connector
use, but over recent years it has become difficult to open the conductor strand when inserting it into
the PCB. It has the added advantage of having solderability, & it is used as the conductor for hook up
wire, & extruded flat ribbon wire on directly soldered PCBs. There is also excellent bend resistance in
the stainless steel center wire conductor (SUS). (Reference P83)
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BADiEsE Type of conductor

Note.1 /\1Sv 701 OEMIIFE (BZ(E) Mechanical properties of TASC conductor (for reference)

AR Testsample 5|5kiBX  Tensile test e
EEe] YA X 5|5R3R & o Bending test
Type Size Tensile strength (MPa) Elongation (%) (cycle)

E#R  Solid 0.4mm (1/0.4) 248 21.8 4
NM59774% TASC | oimm? (70.44) | 2 | w7 | 0
 &W#§ Standed | OAmme (7/044) | 236 | 02 | "o

H#% Solid 24AWG (1/0.511) 248 28.4 5
N435774% TASC |  24AWG (70203) | o6 | 09 | 5
£ Standed |  24AWG (70203 | 20 | 222 | 7

HEREM ; SIRVAER  53RVEE 250mm/min, FFHR 250mm,AIERE 23C.
EEER  BTER 04mm, AE £H0E, TE 2.45N

Test conditions : Tensile test : Tensile speed : 250 mm/min, test sample length : 250mm, measured temperature : 23C.

Bending Test : Bent radius : 0.4 mm, Left/Right angle : 90° , Load : 2.45N

Note.2 Fib ATV L AR (SUS) AD/I\ASvTIA P D45E (26AWG)  Properties of TASC conductor with stainless steel center wire

##l Test sample SR Ehstia
it Rk Conductor resistance Bending test (ref. Value)
Type Stranding (Q) at20C (cycle)
N ZyTT14% TASC
Tin over coated tinned
7/0.16 TASC Max. 139 19
annealed stranded
copper wire
FLZX T L REEAL)
—ET -7 1 > 7k
7/0.16 TASC.SUS Max. 155 26
Stainless steel center wire
with a tin coated conductor

[EEEER  HFHAR 0.4mm, AR £AH90RE, TE 0.98N, 3HMDFIHE,
Bending Test : Bent radius : 0.4mm, Left/Right angle : 90°, Load : 0.98N, Taken from an average of 3 test samples.
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AWGHRSER AwG (American wire gauge) size table

) SIBf Sl unit A > FHAL  Imperial unit _—
AVLG;:TQZ 8 o B W A . E?& P EAE . Copper ?ass
iameter Cross-section Diameter Cross-section (kg/km)
(mm) (mm2) (mil) (CM)
4/0 11.68 107.2 460.0 211,600 953.0
3/0 10.40 85.03 409.6 167,772 755.9
2/0 9.266 67.42 364.8 133,079 599.4
,,,,,,,,,,,, w_ | 84 | 5349 | 3249 | 105560 | 4755
1 7.343 42.41 289.3 83,694 377.0
2 6.544 33.63 257.6 66,358 299.0
3 5.827 26.66 229.4 52,624 237.0
4 5.189 21.15 204.3 41,738 188.0
,,,,,,,,,,,,, 5 o |..aen | te77 | 1819 | 33088 | 1491
6 4.115 13.30 162.0 26,244 118.2
7 3.665 10.55 144.3 20,822 93.79
8 3.264 8.368 128.5 16,512 74.39
9 2.906 6.632 114.4 13,087 58.96
10 2.588 5.262 101.9 10,384 46.78
”””””” " | 235 |  at72 | 9074 | 8284 | 8709
12 2.053 3.309 80.81 6,530 29.42
13 1.828 2.625 71.96 5,178 23.33
14 1.628 2.081 64.08 4,106 18.50
15 1.450 1.650 57.07 3,257 14.67
”””””” 6 | 1201 | 1309 |  s082 | 2583 | 1164
17 1.150 1.037 45.26 2,048 9.219
18 1.024 0.8226 40.30 1,624 7.313
19 0.9116 0.6529 35.89 1,288 5.804
20 0.8118 0.5174 31.96 1,021 4.600
”””””” 2t | o7es | o41t05 | 2846 | 800 | 3649
22 0.6438 0.3256 25.35 642.6 2.895
23 0.5733 0.2581 22.57 509.4 2.295
24 0.5106 0.2047 20.10 404.0 1.820
25 0.4547 0.1623 17.90 320.4 1.443
”””””” 6 | 04094 | o188 | 1594 | 2541 | 1145
27 0.3606 0.1021 14.20 201.6 0.9077
28 0.3211 0.08097 12.64 159.8 0.7198
29 0.2859 0.06425 11.26 126.8 0.5712
30 0.2546 0.05097 10.03 100.6 0.4531
”””””” 3 | o228 | 004039 | 8928 | 7971 | o391
32 0.2019 0.03203 7.950 63.20 0.2847
28 0.1798 0.02540 7.080 50.13 0.2258
34 0.1601 0.02014 6.305 39.75 0.1790
,,,,,,,,,,,, 8 | ..ot | ooy | 5615 | 315 | o017
36 0.1270 0.01267 5.000 25.00 0.1126
37 0.1131 0.01005 4.453 19.83 0.08934
38 0.1007 0.007968 3.965 15.72 0.07084
39 0.08969 0.006319 3.531 12.47 0.05618
,,,,,,,,,,,, 40 | .. oo7e37 | 0005012 | 8145 | 9891 | 004456
41 0.07113 0.003973 2.800 7.842 0.03532
42 0.06334 0.003151 2.494 6.219 0.02801
43 0.05541 0.002499 2.221 4.932 0.02222
44 0.05023 0.001982 1.978 3.911 0.01762
,,,,,,,,,,,, 45 | oo473 | ooots72 | 478t | 3102 | 001398
46 0.03984 0.001246 1.568 2.460 0.01108
47 0.03547 0.0009884 1.397 1.951 0.008787
48 0.03159 0.0007838 1.244 1.547 0.006968
49 0.02813 0.0006216 1.108 1.227 0.005526
50 0.02505 0.0004929 0.9863 0.9728 0.004382

Note;

1. AWG (American wire gauge) 460mil%4/0AWG, 5mil#36AWGEL, ZDRE%ESEEIC3OERBEICAI7=bD, AWG/A L= (460/5) " (1139 =1/1.123
2. 1mil=1/1000 inch=0.0254mm

3. CM:Circular mils (1CM=EZ1milOMNETE) 1CM=0.0005067mm?

210



FrilaEF

Technical data

o
Conductor

HitachiCable

EAEE(MBRL  standard conductor table
Table 1 AWGH 1 XE{k AWG Size conductor
yox IZHEEAIER  Standard stranding (é%%R of.)
Size BifR Eadl) Rl & ) HE D E*Eiéaz; ;_?ze
(AWG) Solid Stranded Stranded Stranded )
(Bunched) (Concentric) (Flexible)
42 1/0.064 7/0.025
40 1/0.08 7/0.03
38 1/0.101 7/0.04
,,,,,,,,,,,, s | oworr | | woes | Lo
34 1/0.16 7/0.064
33 1/0.18
,,,,,,,,,,,, 2 | oweos | | 7o | | o
31 1/0.23
30 1/0.26 7/0.102 11/0.08 0.05
29 1/0.287 0.08
”””””” 28 | sz || wmoaer | te008 | (008)
27 1/0.361 7/0.14 0.10
26 1/0.404 7/0.16 30/0.08 0.14
”””””” 25 | pass | [ s | o1
24 1/0.511 11/0.16 7/0.203 41/0.08 0.2
22 1/0.643 17/0.16 7/0.26 65/0.08 0.3
”””””” 20 | o813 | 2016 | 7032 | | o5
18 1/1.024 43/0.16 19/0.26 0.75
,,,,,,,,,,,, 6 | mes | seots | goesr | | 425
14 1/1.628 41/0.26 19/0.361 2
12 1/2.052 65/0.26 37/0.32 3.5
,,,,,,,,,,,, 0 | wesss | to4o26 | aoso | | 55
8 7/24/0.26 8
6 7/38/0.26 14
,,,,,,,,,,,,, 4 o oT7eoo2e |22
2 19/35/0.26 33
1 19/44/0.26 42
1/0 19/55/0.26 55
”””””” 20 | 1 groe2s | e
3/0 19/88/0.26 85
4/0 37/57/0.26 107
Table 2 mm2Y 4 X&{& mm?2 size conductor
- 1ZHEE(RER  Standard stranding @?,%Re‘(')?
Size BifR Kasn RID & 1) BEDeEY EJEi\J/:-laEr;rt ;ze
(AWG) Solid Stranded Stranded Stranded (mm?)
(Bunched) (Concentric) (Flexible)
30 7/0.1 0.05
29 7/0.12 0.08
27 10/0.12 7/0.14 0.10
”””””” %6 | 11 o6 | 28008 | o014
25 7/0.18 0.18
24 7/0.2 40/0.08 0.2
”””””” 2 |1 12018 | 702 |  seo0o08 | 03
20 20/0.18 7/0.32 104/0.08 0.5
18 30/0.18 7/0.37 7/21/0.08 0.75
”””””” 7o e e
16 50/0.18 7/0.45 7/36/0.08 1.25
14 37/0.26 7/0.6 7/57/0.08 2
”””””” 2 |1 4032 | s || 85
10 35/0.45 7/1.0 5.5
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%ﬁ-‘@ifgﬁﬁﬁif Typical connection methods

WG AERFT (BER - KD#R - I\ S5 v T IALY) Soldering (Solid conductor, Stranded conductor, TASC)

E) BALFUDEE, BALZBIIER
torw, HoxfFEK (§7, R

#E{k Conductor

#E{&  Conductor #E#%{&  Insulation

ﬁﬁw_ HoE%) EIHACEIL, WA
nsulation ERHORBARE LTI, JS C .
< 3 5402 (1992) ZHH U T, I L \/' : §
NB. When attaching by soldering, in order ~
T MEAR AT to improve the solderability, use a plated 7> bR Printedboard LU X b Resistor
Printed board Solder conductor (tin, silver etc.) As a testing

method for soldering properties there is

(RJL—3Kk—JL  Through hole)
the JIS C 5402 (1992) etc.

(SMT : RE*E% Surface mount technology)

WSyEV T (B4 - \(S5vTILY) Wrapping (Solid conductor, TASC)

&k Conductor
__—&fk  Conductor —

84k Insulation

E>¥F Pinterminal
(##T@E  Cross section)

E>i%F Pinterminal

WEEER (&b#R)  Crimping (Stranded conductor)
AR, IR, RNUYT, EE — I\DIYVIEA

Length measurement, cutting, strip, crimping — inserted into housing.

E#& Crimp

/

Ny P Y Housing

WE (327 h)
Terminal (contact)

/ A

Pl - A b v T
Cut, strip

WEEER (BIR - KD (FELTERKD) - \ 1S5y TD1P)
IDC (Insulation displacement contact) (Solid conductor, Stranded conductor (mainly 7 strands), TASC)
MR ERIBEERE (T 2y F )

xR T 1
Connector body
“Warsy -
“U” contact |::>
© & ©

J14v - r—Tn—0Q
@ y—7rotiy)azxy

I:{>o/ﬂo

Wire, cable

X7 2HIN—
Connector cover

(1) IXT2HN-—DED @ “Vara7b0nF— /

BT — T IO LS
EE€3,

The cable is adjusted to
fit the connector cover
slot.

2K7 1 (Wh®3 ‘U
aravbh) e#EHeLA
Po5TLZXT 5B,

The connector body( “U”
contact) mounts the top
of the cable & pushes
down on it from above.
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IN—EB THEAEAAD A V)
EshU"xOy hOR
HEHTEHEIRFSN D,

The conductor is held
inside the gouged out
“U” slot in the insulating
body with the tapered
ends of the “U” contact.

E#EIx 74  IDC connector
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%rﬁsa)?:ggﬁﬁ/f Typical connection methods

NSy TEFRDFHEIICDOWLT  Regarding contact resistance

[EitER A (IDC) A& LT, — ML WVRE—FEITFI—FT1>7
(B&E I NAZyTT714Y, BES=TASC) DAEEEHIA TLET,
N Ty TITAVEDEE, TRICRTESY, — ML WVIRAICHE
NEMEROBIBELLHD L, EED2ENNELLELTVET,

(m@) 12
—~ — R i
2 10l #E LV #RS Stranding
L — I M Ty TT1Y & TASC
N
A S 8L
>
lo
2l 6
o | L |
g54 BT (AREEEREE AR EEECEECER S EEEEEEEES -4
o EFHYC4X  Conductor size : 28 AWG
2L Jx7%  Connector : At
0 " " " " "
0 250 500 750 1,000 (h)
—— B5fE  Time

85CICH T B EMIKM DR

85C was maintained over the time when the contact resistance changed.
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Stranded & bundled tin coated conductors (Product name : Hi-
Wrap Wire, abbreviated form : TASC) are the two types generally
used as IDC conductors. As shown in the graph opposite, when
comparing TASC conductor products to the stranded products, the
TASC conductor products contact resistance changes less over
time & scattering also became less.






