Triple Insulated Winding Wire
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The TIW (Triple Insulated Winding Wire) series was developed by Totoku
Electric Co., Ltd. for use in switching power transformers.
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Features

primary from secondary of the transformer.
« Unlike conventional enameled wires, the TIW series is classified as a wire with

eliminates barriers, interlayer tapes, and insulating tubes in a transformer.

- In addition to the reduction in size and economy in material cost of the tramsformer
between the coils.

« In joining the wires the insulation can be easily stripped off by manual operation.

Therefore, the fusing of the three layers of insulation that may occur in soldering can

high-speed winding on the automatic wire winder.
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By eliminating the barriers, interlayer tapes and insulating
tapes of the transformer, TIW contributes to its miniaturigation,
material cost reduction and performance improvement.
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A wire with a reinforced insulation insulated with tape that satisfies Class B heat-resistance
requirements. The wire is finished with a small outside diameter. Soldering can be done
without stripping off the insulation.

TIW-3 - ]

A wire with a reinforced insulation insulated with tape that satisfies Class F heat-resistance
requirements. Available in a wide variety of combinations of wire with bobbin and
impregnating materials.
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A wire with a reinforced insulation insulated with tape that satisfies Class H heat-resistance
requirements. Highest heat-resistance of the TIW series.

A wire with a reinforced insulation insulated with extruded fluoric resin that satisfies Class F
heat-resistance requirements. Excellent resistance to voltages such as corona starting voltage.

Small-diameter TIW-2 wire with a reinforced insulation insulated with tape that satisfies Class
B heat-resistance requirements. Its small conductor size of 0.12 — 0.30 mm allows the size of
a transformer to be reduced.

“Reference:

For wires with a tape-wound structure, the qualification “reinforced insulation” is certified on condition
that the half-wrapped (doubled) or larger amount of one-layer tape is wound twice, the wire has the
prescribed withstand voltage performance, and it successfully passes additional tests.
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TIW-2LZ

TIW-3LZ

SWW-2

A wire with reinforced insulation insulated with a tape that satisfies Class B heat-resistance
requirements, which is equivalent to those of TIW-2 wire. A Litz wire is twisted with a
polyurethane enameled wire (UEW). This wire has excellent high-frequency properties and a
variety of sizes are available. (Inquire for details.)

A wire with a reinforced insulation insulated with tape that satisfies Class F heat-resistance
requirements, which are equivalent to those of TIW-3 wire. A Litz wire is twisted with a
polyurethane enameled wire (UEW). This wire has excellent high-frequency properties and a
variety of sizes are available. (Inquire for details.)

A wire with supplementary insulation insulated with tape that satisfies Class B
heat-resistance requirements. This type of wire is mainly for use in power supply
transformers of communication circuits. The conductor size is 0.12 — 0.30 mm.
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Dimensions of TIW Series

fEEVUSHE (mm) BREEE (g/m)
Overall Diameter . Standard Weight
w07 Py e | "om s e
Insulation Type Reinforced Insulation hsliation Max Conductor Reinforced Insulation Insulation
Resistance
%}ﬁguié‘r(gzrg) TIW—2S TIW—2 TIW=3 TIW—E TIW—4 SWwW-—2 TIW=2S | TIW—2 | TIW=3 | TIW—E | TIW—4 | SWW—2
0.12 0.29 +0.03 0.17 =0.03 1,780 0.17 0.12
0.14 0.31 +0.03 0.19 =0.03 1,280 0.21 0.15
0.16 0.33 +0.03 0.21 =0.03 970 0.26 0.20
0.18 0.35 +0.03 0.23 +0.03 780 0.32 0.25
0.20 0.37 +0.03 0.25 +0.03 630 0.39 0.30
0.205 044 +0.04 | 047 £0.04 | 051 =0.04 | 0.52 £0.04 614 0.44 0.45 0.60 0.52
0.22 0.39 +0.03 0.27 £0.03 540 0.45 0.36
0.24 0.41 +0.03 0.29 +0.03 450 0.51 0.43
0.254 0.56 £0.05 380 0.79
0.26 0.43 +£0.03 | 047 =004 | 049 +0.04 | 0.56 £0.05 | 0.55 £0.04 | 0.31 =0.03 380 0.58 0.64 0.64 0.79 0.72 0.50
0.28 0.45 +0.03 0.33 =0.03 330 0.66 0.58
0.30 0.47 +£0.03 | 0.50 +=0.04 | 0.51 +0.04 0.35 +0.03 280 0.74 0.79 0.80 0.66
0.32 0.52 +0.04 | 052 +0.04 | 0.62 =0.05 | 0.59 *+0.04 237 0.86 0.87 1.09 0.97
0.35 0.54 +0.04 | 055 +0.04 198 1.03 1.04
0.40 0.59 +0.04 | 0.60 +0.04 0.64 +0.04 152 1.32 1.32 1.38
0.404 0.70 £0.05 152 1.57
0.45 0.63 +0.04 | 0.63 =0.04 | 0.75 =0.05 120 1.62 1.61 1.96
0.50 0.68 =0.04 | 0.68 +0.04 0.72 +0.04 95.1 1.95 1.91 2.03
0.51 0.81 +0.05 89.3 2.36
0.55 0.72 £0.04 | 0.73 +0.04 78.6 2.34 2.37
0.60 0.77 £0.04 | 0.77 =0.04 | 0.90 =0.05 | 0.82 +0.04 66.1 2.73 2.73 3.20 2.84
0.64 0.82 =0.04 | 0.81 =0.04 | 0.94 =005 | 0.85 +0.04 56.3 3.07 3.07 3.51 3.19
0.70 0.87 =0.04 | 0.87 =0.04 | 1.00 £0.05 | 0.92 +0.04 485 3.66 3.66 413 3.79
0.80 0.95 +0.04 | 0.97 +0.04 37.2 476 4.77
0.81 1.11 £0.05 | 1.01 £0.04 35.2 5.36 4.96
0.90 1.09 =0.04 | 1.09 +0.04 294 6.09 6.09
1.00 1.16 =0.04 | 1.19 =0.04 | 1.30 =005 | 1.19 +0.04 238 7.38 7.45 7.95 7.42
1.20 1.41 £0.04 1.50 +£0.05 | 1.40 *=0.04 16.5 10.52 11.13 | 10.60
WEVSZ Mg Safety Standards Acquired
i TIW-2 TIW-2L.Z TIW-28 TIW-3 TIW-3LZ TIW-4 TIW-E SWW-2
UL UL2353(UL60950-1, UL60601-1)
CSA CAN/CSA C22.2(No. 60950-1, No. 60065)
TUV EN60950-1, EN60065. EN60601-1 EN60950-1 EN60950-1 —_—
EN60065
VDE EN60950-1
BSI BS EN60950-1 L BS EN60950-1 L L L
BS EN60065 BS EN60065
SEMKO EN60950-1 —_—

MIRTE, TEDV AT LICHH DTN EAATNTEIET,
ERN—TIF1(#) SBI
BIL{ER T2 (%) HIS-8

*Currently, TOTOKU's TIW products are integrated into the following systems.

Sumitomo Bakelite Co., Ltd.: SBI system
Hitachi Chemical Co., Ltd.: HIS-8 system

XAZOTEREEDOREIKR T FMICDZEL TR BHAVEDETEL,

" The standards listed in this table are safety standards acquired when preparing this catalog. Inquire for details.
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®Registered in the SONY Green Book (raw materials database). The GB numbers of our products are as follows:

TIW=2
TIW—-2S
TIW-3
TIW—4
TIW—E
SWwW-—2

M2870001
M2870002
M2870003
M2870005
M2870006
M2870007
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Low-loss type TIW
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({3851 ) (Low-loss type)
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We developed a wire with three-layered insulation, which makes low
losses compatible with a high space factor and ensures easy-of-handling

like single wires. The wire has reinforced insulation with tape that satisfies
Class B heat-resistance requirements.

YR FIR  Features / Effect
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We developed a wire with three-layered insulation, which makes low
losses compatible with a high space factor and ensures easy-of-handling
like single wires. The wire has reinforced insulation with tape that satisfies
Class F heat-resistance requirements.

(DThe integration of a special thin-film conductor into the transformer’s
conductor reduces eddy-current losses generated inside the
conductor, thereby resulting in low overall losses.

(@Space saving is achieved due to the high performance of Litz-type
wires. Winding wires is easier due to excellent flexibility.

(®While retaining excellent ease of peeling, which is a major feature of
the TIW series, peeling from the conductor is facilitated by the
improved specifications of the tape material.

@ Direct soldering can be done without stripping off the insulation.

&

EXRHESR RERASECIRLLEDNTVIR(vF I IEFA
NSV ADMHEXIER ] DEE EFER] [CRELHRDBDET .

Applications

These products demonstrate considerable effects in terms of loss reduction
and mitigating temperature rises when used in switching power transformers,
which are widely used in industrial and consumer-use equipment.
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Structure and Size of TIW-2 (LL tipe) and TIW-3 (LL type)
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Ex.) Temperature-rise comparisons of AC adapter transformer
(in-house comparison)

150 200
F(KHz)

fE EWSE (mm) RAEEE (g/m)
-
Wﬁ,ﬁﬂﬁe choélt Outside Diameter — Standard Weight
°c °c ! L
aol o= HRs17 BALIER (Q/km) | bR
- % §§ % E¥] Insulation Type Reinforced Insulation Max Conductor| Reinforced Insulation
QL3 © T N
B = I 25 9’§ B{AY X (mm) Resistance ~ 8
L = g =h % Conductor Size TIW—2 TIW—3 TIW=2 | TIW—3
- - 3
|t 3o0c ~ 0.33 0.53 +0.04 | 0.53 +0.04 284.3 0.76 0.76
L 6.6
N < 0.36 0.55 +0.04 0.56 +0.04 236.6 0.94 0.94
B EEH 0.41 0.60 £0.04 0.61 =0.04 179.8 1.19 1.19
30 20 + +
TIW-200.5 TG 0.46 0.64 =004 | 064 +0.04 1438 1.48 1.48
{EHR%RS1T RIRRE17
e e 0.51 069 £004 | 0.69 £0.04 1148 1.78 1.78
N . .73 £0. .74 £0. . . .
B ) TR (YAt t) 0.56 0.73 +0.04 0.74 +£0.04 94.3 213 213
Ex.) AC resistance change ratio (in-house comparison) 0.61 0.78 +004 | 0.78 +004 79.5 2592 252
30
P 0.65 0.82 004 | 082 0.04 69.6 2.78 2.78
2 e e e T
g §_ 2 0.71 0.88 £0.04 0.88 +0.04 57.9 3.29 3.29
3 E
« 8
+ +
£ 51 4 0.81 0.96 +0.04 | 098 +0.04 44.4 431 4.31
E % 0.91 1.10 +0.04 1.10 £0.04 34.9 5.52 5.52
iz & 10
L) TIW-2¢40.5 1.00 1.20 £0.04 282 6.75
= € BHRKE1T"
Lowlossityps 1.01 117 +£0.04 282 6.68
0
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TOTOKU ELECTRIC CO., LTD.
Head Office: 6-1-11 Shinbashi, Minato-ku, Tokyo 105-0004 Japan
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Nagoya Branch: 2-172 Takayashiro, Meitou-ku, Nagoya City, Aichi 465-0095 Japan
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Shin-etsu Sales Office: 300 Oya, Ueda City, Nagano 386-0192 Japan

FAX. 06-6354-0828
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The specifications, standards and/or designs shown in this catalogue are subject to change without notice to improve products.

10.10] TIW-1-96.4



