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Operating Precautions

1.The use of the products mentioned in this catalog refers to
consumer appliances that are available on the open market.

2.There are cases which high levels of reliability distinctive
from consumer appliances sold on the open market are nec-
essary for electrical components which are used in equip-
ment that could effect human life or create huge social loss
owing to defects in medical equipment, space equipment,
nuclear power-related equipment, vehicle-mounted equip-
ment, aircraft and other equipments. When you examine the
use in the above-mentioned equipment or for uses not men-
tioned within this catalog, ensure that you consult with our
sales department prior to deployment.

3.As the use of resistors and surface-mounted parts used in
all electrical components, especially resistors used in high-
voltage circuits and in circuits prescribed for safety regula-
tions, will be greatly affected by the circuit used, the method
of mounting, the material, and environmental conditions, en-
sure that you consult with our sales department prior to de-
ployment when examining the viability of use in characteris-
tic circuits, mounting methods, material and under charac-
teristic environmental conditions.

4.Thoroughly verify performance and reliability when using un-
der the following characteristic environmental conditions:

(1) Use within a liquid environment (water, oil, liquid chemi-
cal, organic solution, etc.)

(2) Use in direct sunshine, outdoors in heavy dew, in dusty
environments, or where corrosive gas is present (sea
breezes, Clz, H2S, NHs, SOz, NO2, etc.)

(3) Use in environments with strong electrostatic or magnetic
waves exist.

(4) Use nearby flammable substances.
(5) Use with the resistors coated in resin, etc.

(6) Use of water or water solution for flux cleaning after un-
washed soldering or soldering.

(7) Use in environment which allow condensation to collect
on the product.

5.Storage
(1) Store these products in the following environment :
Within 5~35°C, 25~75 % R.H.

(2) Avoid storage in locations where corrosive gas is present
(sea-breezes, Clz2, H2S, NHs, SO2, NOz2, etc.,) or in direct
sunlight. Failure in observing this may result in a deterior-
ation of performance and may adversely affect the sol-
dering.

(3) Terms of guarantee:
2 years except RC series and RC1/2U. Please refer stor-
age terms at RC and RC products at 57 and 59.

6.Take care handling these products as they may be damaged
and become defective if subject to impact, such as dropping.

7.Take special note of the following for surface-mounted com-
ponents:

(1) Separate the parts that do not require soldering with sold-
er resist, and do not solder areas which do not require
soldering.

(2) Avoid mounting in areas which are subject to mechanical
stress, such as close to printed circuit board grooves or
areas which distort easily.

(3) Ensure that the condition of the mounting is evaluated
and verified on circuit boards when subjected to over-
loads in the form of pulses or surges, etc.

(4) Use non-corrosive flux.

(5) Avoid gripping chip resistors with pincers as this may re-
sult in the loss of the protective cover or resistance.

(6) Do not allow soldering irons to come into direct contact
with the electrodes when soldering with the use of an
iron.

8.Ensure that the rated electricity is reduced sufficiently in
consideration of temperature rises caused by adjacent heat
generation components when using high-voltage circuits.

[RoHS Directive Compliance]

About shipment product after January, 2004 of our product (KAMAYA brand product), we ship it with an article (an electrode plating
no lead article) for environment.

All of KAMAYA branded products, chip resistors* and leaded resistors are in compliance with RoHS directive**

* In case of chip resistors, PbO is content in glass materials which is agreed by RoHS directive as exception.
("Environment Update, WEEE Handbook V")

** RoHS Directive (The restriction of the certain hazardous substances in electrical and electronic equipment)
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FIXED THICK FILM CHIP RESISTORS; RECTANGULAR TYPE mumssssn KAMAYA OHM m
RMC

®Features

1. 01005 to 2512 inch size and Jumper chip available.

2. 0.1W is available for 0402 inch (RMC1/16S).

3. Precise dimension by Laser-scriber method (RMC1/20, RMC1/32).
4. Press Pocket Taping package (RMC1/20, RMC1/32).

5. Stability Class : 5%

{Y[&F Chip Resistors

®Dimensions

Rated resistance value marking is 3-digit on the over
coating except RMC1/16S & RMC1/20 & RMC1/32.
‘ 4-digit marking is available for F & G tolerance except
—— RMC1/16, RMC1/16S & RMC1/20 & RMC1/32 type.
£l
- -
Unit : mm

Style Metric Inch L W H [ d *Unit weight/pc.
RMC1/32 0402 01005 0.4+0.02 | 0.2 +0.02 0.13+£0.02 | 0.08 £0.03 | 0.1 +0.03 0.035mg
RMC1/20 0603 0201 0.6+0.03 | 0.3 +0.03 0.23+0.03 | 0.1 *0.05 | 0.15+0.05 0.16mg
RMC1/16S 1005 0402 1.0+£0.05 | 0.5 +0.05 0.35+0.05 | 0.2 +0.1 0.25 13% 0.6mg
RMC1/16 1608 0603 1.6+0.1 0.8 oo 0.45+0.10 | 0.3 +0.1 0.3 +0.1 2mg
RMC1/10 2012 0805 2.0+0.1 1.25+0.10 | 0.55+0.10 | 0.4 =+0.2 04 #0.2 5mg
RMC1/8 3216 1206 3.2+0.15 | 1.6 *£0.15 | 0.55+0.10 | 0.5 *0.25 | 0.5 +0.25 9mg
RMC1/4 3225 1210 3.2+0.15 | 25 +0.15 | 0.55+0.15 | 0.5 *0.25 | 0.5 +0.25 16mg
RMC1/2 5025 2010 5.0+0.15 | 25 *0.15 | 0.55+0.15 | 0.6 *0.2 | 0.6 0.2 25mg
RMC1 6332 2512 6.3+0.15 | 3.2 £0.15 | 0.55+0.15 | 0.6 *0.2 | 0.6 0.2 40mg

*Values for reference

®Part Number Description

Example
Styic
[ RvC | [ 110 ||| K | | 103 | | F | TP
- ‘ - Tolerance on Rated Resistance *Packaging & Standard Qty. (Min.)
Product Type _‘I’emperaturgt(;?jzfgrr:éent of Resistance F + 1% B | Bulk (Loose Package) | 1,000pcs. | All Styles
i £ 2% .
K +£100x10%/°C Resistor ? ~ g,,; Resistor pa | Press-Pocket 20,000pcs. | RMC1/32
= 9/ Paper Tape (2 mm pitch) | 15,000pcs. | RMC1/20
None — Jumper K £10% Paper T RMC1/16S
aper Tape 1/16:
None Jumper TH | (2 mm pitch) 10,000pcs. | ppcy/6
Rated Dissipation & Size AVIGTIG
Code | Rated Dissipation | Metric | Inch Rated Resistance
- 5,000pcs.
1/32 0.03W 0402 | 01005 E24 Series . TP | Paper Tape i Smgw
1/20 0.05W 0603 | 0201 e.g.: 2R2=2.2 ohm |3-Digit
17165 1005 | 0402 103=10k ohm Resistor RMC1/4
116 0.1W 1608 | 0603 E96 Sﬁ;isz 102 oo TE | Embossed Tape 4,000pcs. RM%}/Z
110 0.125W 2012 | 0805 eg.: =10.2 ohm|4-Digit
1/8 0.25W 3216 | 1206 1002=10k ohm 25,000pcs. | RMC1/16
- BA | Bulk Case 10,000pcs. | RMC1/10
1/4 0.33W 3225 | 1210 P Jumper 5,000pcs. | RMC1/8
1/2 0.75W 5025 | 2010 :
1 1.0W 6332 | 2512 *Refer to Tape and Packaging information on pages 48 and 49.

*Please contact Kamaya sales department for 1mm pitch taping of RMC1/16s, 1/20.

2 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [J RoHS[



s KAMAYA OHM
FIXED THICK FILM CHIP RESISTORS; RECTANGULAR TYPE RMC

®Ratings
Size | Rated Dissipation Rated Resistance Range Tolerance | Temperature Coefficient | Limiting | |sojation | Category
Style Metric at 70°pC - of Resistance | Element Voltage Tegperature ®
(Inch) w 1Q 10Q 100Q 1MQ 10MQ Resistance | Code 1 0'6/°C VoI{/age Y, E:ncge =]
! ! ! ! ! 0
0402 0.03 L [47091] ‘ ; ; [ |06000 00200 2
RMC1/32 ' [ 1o0o1 | | | F 0 + 300 1
C1/32 |1 010050 | (0.5A) : w [ Toon M| j Y O 5 T
0.4700.91 | . ) ) ) J 0 010000 () 300 <
0603 0.05 [ 10976 | ! ! ] F,J O [ 6000] [0 200 50 08500125 O
RMC1/20 002010 : ! [0097.6 | : F.G.J 0 |x 300 25 O
(1.04 1 ‘ 5 S R VRO I J 0 [x200 =
[ 10976 ] ! ; F.J 5] 0 5000 0 200 [any
RMC1/16s || 1005 ! TR ; Gy 0 200
004020 ! F K |+ 100
' . . 1.02M 10M | E.G.J & + 200
0.1 0.4700.91 | ! ! ! ! K 5] 71,0001 0 300 50 100
1608 (1.0A) [ 10976 ; ; ; F.G.J 0 |05000 0 200
RMC1/16 0 06030 100 10M GFJ DK E fgg
‘ : ‘ w T1MO 22M J 0 =200
0.27000.91 | . ' : | K 0 01,0000 O 300
2012 0425 [ 10976 ' | | [ F.G.J ] 0 5000 O 200
N L L G, J O + 200
RMC1/10 0 08050 (2.0A) | 100 2.2M [ ] E K |z 100 150
' | :  [22MTi0M] F.G.J O s 200
| X : | [T1MO22M J -
0.22(1 0.91 | ! ' : : K O 01,0000 0 300
3216 0.25 ‘[ 109.76 | \ ! FGGJJ E 5] Zggu 0 200
RMC1/8 2l A 1 Lo F K i 100
012060 | (20A) ! ‘ GO e T T 05500155
. : . 11M0 24M J -
0.201 0.91 J[ ' : , K ] 01,0000 0 300
10 9.76 L F.J 0 00 50000 (1 200
3225 0.33 i | G, J 0 + 200
AMCT/4 012100 (2.08) 1 o 1.02M0 10M i F <F3 J e 500
1 1 ] [T1MI1 22M J O |20 200
0.3301 0.91 Jl ' i K ] 01,0000 [0 300
5025 0.75 109.76 . . F,J 0 T 5000 0 200
RMC1/2 020100 (2.0A) ‘ 100 1M i G.’:J ?( a0
. 1.1ML 22M J ] + 200
0.3301 0.91 ! ! K ] (01,0000 [J 300
6332 1.0 109.76 I F,.J 0 [0 50007 00 200
! G,J + 200
RMCT Il o5120 | (2.08) : 100 1M ; = KL 360
! i 1. 1M 22M J W] + 200
Note1. E24 series is available , E96 series is available for tolerance"F"(1%)
Note2. Rated Voltage =\/(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)
Note3. Limiting Element Voltage can only be applied to resistors when the resistance value is equal to or higher than the critical resistance value.
Note4. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage.
Note5. Jumper : Resistance value is less than 50m ohm.
®Derating Curve ®Climatic Category
The derated values of dissipation for temperatures in excess of 70°C shall be indicated 55/125/56 : RMC1/32, 1/20
by the following Curve. 55/155/56 : RMC1/16S, 1/16, 1/10, 1/8, 1/4, 1/2, 1
(For Jumpers the load current shall be derated according to the Derating Curve )
_§ 100 ) RMC RMC1/32, 1/20 RMC1/16S, 1/16, 1/10, 1/8, 1/4, 1/2, 1
% ! 1/16S, 1/16, 1/10, 1/8, 1/4, 1/2, 1 Lower Category Temperature -55°C —55°C
8 ' RMC Upper Category Temperature +125°C +155°C
% %1 3 1/32, 1/20 Duration of the Damp heat, Steady-State Test 56 days 56 days
e .
53 Area of recommended operation
g |
8 |
e 0 I
$ =55 70 125 155
Ambient Temperature (°C)
®Performance Characteristics Jis c 5201-1: 1998
Description Requirements Test Methods
No breakdown or flashover Clause 4.7 RMC1/32,1/20 50Va.c.,60s
Voltage proof R=1G ohm RMC1/16S,1/16 100Va.c.,60s
B RMC1/10~1 500Va.c.,60s
Variation of resistance - +20°C/-55°C/+20°C/+125°C/+20°C : RMC1/32, 1/20
with temperature See Ratings Table Clause 48 | 50°C/-55°C/+20°C/+155°C/+20°C : RMC1/165~1
Overload AR=x(1%-+0.05 ohm) Clause 4.13  The ap_pli_e_d voltage shall be 2.5 times of the rated voltage or twice
No visible damage, legible marking of the limiting element voltage, whichever is the less severe, 2s.
Solderability In accordance with Clause 4.17.4.5 Clause 417  235°C, 2s
Resistance to Clause 4.18  After immersion into the flux, the immersion into solder

soldering heat AR=x(1%+0.05 ohm) shall be carried out in Solder bath at 260°C for 5s.

Rapid change of o - Clause 4.19 5 cycles between -55°C and +125°C : RMC1/32, 1/20
temperature AR=x(1%+0.05 ohm) No visible damage 5 cycles between -55°C and +155°C : RMC1/16S~1

Clause 423  Dry/Damp heat (12+12h cycle), first cycle./

Climatic sequence AR=x(5%+0.1 ohm) No visible damage Cold/Damp heat (12+12h cycle), remaining cycle./ D.C.Load.
Damp test, steady state AR=<%(5%+0.1 ohm) No visible damage, legible marking Clause 424  40°C, 95%R.H., 56 days, test a) and b) of Clause 4.24.2.1
Endurance at 70°C AR=%(5%+0.1 ohm) No visible damage Clause 4.25.1 Rated voltage, 1.5h"ON", 0.5h"OFF", 70°C, 1,000h
Endurance at the upper o i Clause 4.25.3 125°C, no-load, 1,000h. : RMC1/32, 1/20

category temperature AR=x(5%+0.1 ohm) No visible damage 155°C, no-load, 1,000h. : RMC1/16S~1

Adhesion No visible damage Clause 432 5N, 10s (RMC1/20 = 3N, RMC1/32 = 2N )
Bend strength of the o Clause 4.33 RMC1/32~1/4 Amount of bend : 3 mm
face plating AR=(1%+0.05 ohm) RMC1/2, 1 Amount of bend : 1 mm

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. 0 RoHSO 3



FIXED THICK FILM CHIP RESISTORS; RECTANGULAR TYPE & PRECISION mmm KAMAYA OHM
RGC

O®Features

1. Suitable for precision applications.

2. High stabilized characteristics and Performance equivalent to thin- @
film chip resistors. @

3. Precise Dimension by Laser-scriber method (RGC1/20). g @

4. Press Pocket Taping Package (RGC1/20).
5. Stability Class : 5% @

RGC EiaENEGEE

@®Dimensions

— Rated resistance value marking is with 3-digit (E24) or

M },i;‘ 4-digit (E96) on the over coating.

RGC1/16 : only 3digit marking is available.

F_:u_—‘ l RGC1/16S,1/20 : only No marking is available.
I
d d ‘

Unit : mm
Style Metric Inch L W H ® d *Unit weight/pc.
RGC1/20 0603 0201 0.6+0.03 | 0.3 +0.03 | 0.23+0.03 | 0.1 +0.05 | 0.15+0.05 0.16mg
RGC1/16S 1005 0402 1.0+£0.05 | 0.5 +0.05 | 0.35+0.05 | 0.2 *0.1 0.25 3% 0.6mg
RGC1/16 1608 0603 1.6+0.1 0.8 3% 0.45 +0.10 | 0.25+0.10 | 0.3 =+0.1 2mg
RGC1/10 2012 0805 2.0+0.1 1.25+0.10 | 0.6 *0.1 0.4 +0.2 0.4 #0.2 5mg
RGC1/8 3216 1206 324015 | 1.6 +0.15 | 0.6 0.1 0.5 025 | 0.5 +0.25 9mg

*Values for reference

®Part Number Description

Example
Stylc
[ rRac | | 1/16 [ | [ | [ 473 || D | | TP |
\ \
| Product Type | Rated Dissipation & Size Tolerance on Rated Resistance * Packaging & Standard Qty. (Min.)
Code |Rated Dissipation | Metric | Inch D +0.5% B | Bulk (Loose Package) 1,000pcs. | All Styles
1/20 | 0.05W 0603 | 0201 F +1.0% PA Press-Pocket . 15,000pcs.| RGC1/20
1/16S | 0.063W | 1005 | 0402 Rated Resistance Paper Tape (2mm pitch)
116 ?016%/3\,\,) 1608 | 0603 E24 Series N TH | Paper Tape (2 mm pitch) | 10,000pcs.| RGC1/16S
' e.g.: 473=47k ohm  |3-Digit RGC1/16
1110 | %'RRYY | 2012 | o805 : TP | Paper Tape 5,000pcs.| RGC1/10
- E96 Series o RGC1/8
178 | 052 Mw)| 3216 | 1206 e.g. : 7152=71.5k ohm |4-Digit 25 000905 RGG1/16
It (é‘,gte%z%/"Tegutae;alt;re_Ratpge_is Temperature Coefficient of Resistance BA | Bulk Case 10,000pcs.| RGC1/10
—J9~+ y ate Issipation 1s L] yS
applied toin ( ). C + 50x10%/°C 5,000pcs.| RGC1/8
K +100x10%/°C *Refer to Tape and Packaging information on pages 48 and 49.

*Please contact Kamaya sales department for tmm pitch taping of RGC1/16s, 1/20.

4 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. (1 RoHS[



s KAMAYA OHM am
FIXED THICK FILM CHIP RESISTORS; RECTANGULAR TYPE & PRECISION RGC

®Ratings
(2]
Size  |Rated Dissipation Rated Resistance Range Temperature Goefficient | |imiing Eloment | Isolation | Category T 3
” i Tolerance on e g Element |  |solation | Category Temperature 2
Style Metric | at70°C 100 1000 1kQ  1MQ Rated Resistance. —2 Rvs'smnc_z ) Votage | Voltage Range 8
(Inch) w \ \ \ Code| 10%°c | V v C e
0603 : 51~976 : K | +100 S
RGC1/20 0.05 ‘ ‘ +0.5% 55~
(0201) ; ‘ Tt | D(x05%) = % 59 25 50 55~+125 o
10~97.6 ! K | =100 e
1005 | ‘ o
RGC1/16S | (g402) | 0.063 ! 100~1M ; E((f?;;/o) C | 50 ~55~+155
: ! 10M~33M] K | +100
3.3~9.76 1 ! F(£1%) 50 100
; K | +100
1608 0.1 10~97.6 ‘ s
RGCI/16 | (0603) | *1(gey) : 100~1M | E((:—f?;f)@ C | x50
! ‘ [10omM~33m] 7 K | +100 55~+125
2012 | 0.125 | 8.3~9.76 : | F(+1%) (-55~+155)
: + 1
RGC110 1 (0g05) 1(0.1) 10~3.3M [ [D(z05%), F(£1%) c 50 %0 500
3216 | 025 | 33~976 i ; F(x1%)
RGC1/8 (1206) | '(0.125) 10~4.7M D (£05%),F (+1%) C | £50 200

*1 If Category Temperature Range is "-55~+155", Rated Dissipation is applied to in ( ).

Note1. E24, E96 are avaialable for "F"(1%) and "D"(0.5%)

Note2. Rated Voltage = (Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)

Note3. Limiting Element Voltage can only be applied to resistors when the resistance value is equal to or higher than the critical resistance value.
Note4. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage.

®Derating Curve ®Climatic Category
The derated values of dissipation for temperatures in excess of 70°C 55/125/56 *2(55/155/56)
shall be indicated by the following Curve. Lower Category Temperature —55°C *2(~55°C)
100 Upper Category Temperature +125°C *2(+155°C)
g Duration of the Damp heat,
é Steady-State Test 56 days *2(56 days)
:é Area of recommended operation 2
—55 70 125 155
Ambient Temperature (°C)
®Performance Characteristics Jis c 5201-1: 1998
Description Requirements Test Methods
Voltage proof No breakdown or flashover Clause 4.7 RGC1/20 50Va.c.,60s
gep R=1G ohm RGC1/16S, 1/16, 1/10, 1/8  100Va.c.,60s
Variation of resistance with temperature| See Ratings Table Clause 4.8  Measuring temperature : +20°C/+125°C *2(+155°C) /+20°C
AR<%(1%+0.05 ohm) Clause 413  The applied voltage shall be 2.5 times of the rated voltage or twice of the limiting
Overload - ) . . .
No visible damage, legible marking element voltage, whichever is the less severe, 2s.
Solderability Inaccordance with Clause 4.17.4.5 Clause 417 235°C, 2s
Resistance to soldering heat | AR<x(1%-+0.05 ohm) Clause 4.18  After immersion into the flux, the immersion into solder shall be carried out in Solder bath at 260°C for 5s.

Rapid change of temperature | AR<(1%+0.05 ohm) No visible damage Clause 4.19 5 cycles between -55°C and +125°C *3(+155°C).

Clause 4.23 Dry/Damp heat (12+12h cycle), first cycle./
Climatic sequence AR=x(5%+0.1 ohm) No visible damage Cold/Damp heat (12+12h cycle), remaining
cycle. /D.C.Load.

Damp test, steady state | AR<x(5%+0.1 ohm) Novisible damage, legible marking | Clause 424 40°C, 95%R.H., 56 days, test a) and b) of Clause 4.24.2.1

Endurance at 70°C AR<%(5%+0.1 ohm) No visible damage Clause 4.25.1 Rated voltage, 1.5h"ON", 0.5h"OFF", 70°C, 1,000h.
Endurance at the upper category temperature | AR<%(5%+0.1 ohm) No visible damage Clause 4.25.3 125°C *¥(155°C), no-load, 1,000h.

Adhesion No visible damage Clause 4.32 5N, 10s (RGC1/20 : 3N)

Bend strength of the face plating | AR<+(1%+0.05 ohm) Clause 433 Amount of bend : 3 mm

%2 () on Derating Curue, Climatic Category, and Test Methods will be applied, when Upper Category Temperature is +155°C.

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. 0 RoHSO 5



FIXED THIN FILM CHIP RESISTORS; RECTANGULAR TYPE s KAMAYA OHM I
RNC

O®Features

1. Suitable for high precision, higher stability and reliability applications
compared to thick-film chip resistors.

2. Contribute to the reduction of fine adjustment, high accuracy and

stability of circuit.
3. Stability Class : 1% @

2I\[6f Chip Resistors

®Dimensions
=
Rated resistance value is maked with 3-digit (E24) or
c ‘ c 4-digit (E96) on the over coating.
d ‘ ‘ d
Unit : mm
Style Metric Inch L W H [ d *Unit weight/pc.
RNC20 2012 0805 2.0+0.15 1.25 1532 0.6+0.1 0.4 *0.2 0.3132 5mg
RNC32 3216 1206 3.1%0.1 1.55 2048 0.6+0.1 0.45+0.20 0.313% 9mg
*Values for reference
®Part Number Description
Example
Styic
[ RNnC || 32 | | | E | | 1002 | | B | | TP |
| | |
Product Type Temperature Cogfficient of Resistance Tolerance on Rated Resistance * Packaging & Standard Qty. (Min.)
E \ +25x10%/°C B +0.1% B |Bulk (Loose Package) | 1,000pcs.
C +0.25% TP |Paper Tape 5,000pcs.
D +0.5% *Refer to Tape and Packaging information on pages 48 and 49.
Size Rated Resistance
Code| Metric| Inch E24 Series 3-Diait
20 | 2012 | 0805 e.g.:103=10kohm |° %'
32 | 3216 | 1206 E96 Series
e.g. : 10R2=10.2 ohm (4-Digit
1002=10k ohm

6 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. (1 RoHS[



. KAMAYA OHM
FIXED THIN FILM CHIP RESISTORS; RECTANGULAR TYPE RNC

®Ratings n
. , s
Syle Size  |Rated Dissipation| Rated Resistance | Tolerance on | Temperature Coeficent| Limiting Element Prefgrrgd Nfumber |\S/0|I?T|0n CategoréTemperature 2
Metric at70°C i of Resistance Voltage eries for oliage ange @
(Inch) W Range Rated Resistance 10C v R vV o g
0012 100Q~130kQ B (+0.1%) (3]
RNC20 0.1 % 75
(0805) 100~130kq | ©(£0.25%) S
D (+0.5%) 105 E96 100 s5~+125 |
3216 100Q~180kQ B (£0.1%) E24
RNC32 0.125 C (£0.25%) 150
1206 ~ e
(1206) 10Q~180kQ D (0.5%)
Note1. Rated Voltage =/ (Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)
Note2. Limiting Element Voltage can only be applied to resistors when the resistance value
is equal to or higher than the critical resistance value.
Note3. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage.
®Derating Curve ®Climatic Category
The derated values of dissipation for temperatures in excess of 70°C 55/125/56
shall be indicated by the following Curve. Lower Category Temperature ~55°C
g * ‘ Upper Category Temperature +125°C
g : Duration of the Damp heat,
g ! Steady-State Test 56 days
E:j, Area of recommended operation
& 0 |
-55 70 125
Ambient Temperature (°C)
®Performance Characteristics Jis c 5201-1: 1998
Description Requirements Test Methods
No breakdown or flashover
Voltage proof R=1G ohm Clause47 100Va.c.,60s
xﬁmg%‘p‘;‘;ﬁj’?ance See Ratings Table Clause48  Measuring temperature : +20°C/+125°C/+20°C
Overload AR=<%(0.25%+0.05 ohm) Clause 4.13  The applied voltage shall be 2.5 times of the rated voltage or twice of the
verloa No visible damage, legible marking limiting element voltage, whichever is the less severe, 2s.
Solderability In accordance with Clause 4.17.4.5 Clause 417 235°C, 2s
Resistance to AR=+(0.25%+0.05 ohm) Clause 4.18  After immersion into the flux, the immersion into solder shall be

soldering heat carried out in Solder bath at 260°C for 5s.

Rapid change of

temperature AR<+(0.25%+0.05 ohm) No visible damage Clause 419 5 cycles between -55°C and +125°C.
. Clause 423 Dry/Damp heat(12+12h cycle), first cycle./
Climatic sequence ANRSt(.1 /E'IO%S ohm) Cold/Damp heat(12+12h cycle), remaining
0 visible damage cycle./ D.C.Load.
D test. steady stat AR<x(1%+0.05 ohm) Clause 424 40°C, 95%R.H., 56 days, test a) and b)
amp test, steady state| \ visible damage, legible marking of Clause 4.24.2.1

Endurance at 70°C AR<x(1%+0.05 ohm) No visible damage, legible marking | Clause 4.25.1 Rated voltage, 1.5h"ON", 0.5h"OFF", 70°C, 1,000h.

Endurance at the upper

category temperature AR<%(1%+0.05 ohm) No visible damage Clause 4.25.3 125°C, no-load, 1,000h.
Adhesion No visible damage Clause 4.32 5N, 10s
Bend strength of AR<2(0.25%+0.05 ohm) Clause 4.33  Amount of bend : 3 mm

the face plating
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FIXED THICK FILM CHIP RESISTORS; RECTANGULAR TYPE & HIGH VOLTAGE s KAMAYA OHM
RVC

O®Features
1. Higher Limiting Element Voltage compared with RMC (general use)
2. Stability Class : 5%

2\Y/®} Chip Resistors

®Dimensions

=
Rated resistance is marked with 3-digit (E24)

or 4-digit (E96) on the over coating.
RVC16 : only 3digit marking is available.

Unit : mm
Style Metric Inch L W H ® d *Unit weight/pc.
RVC16 1608 0603 1.6+0.1 0.8 3% 0.45+0.10 | 0.3 +0.1 0.3 +0.1 2mg
RVC20 2012 0805 2.0+0.1 1.25+£0.10 0.55+0.10 0.4 +0.2 0.4 +0.2 5mg
RVC32 3216 1206 3.2+0.15 1.6 +£0.15 0.55+0.10 0.5+0.25 0.5 +£0.25 9mg
RVC50 5025 2010 5.0+0.15 2.5 +0.15 0.55+0.15 0.6 +0.2 0.6 +0.2 25mg
RVC63 6332 2512 6.3+0.15 3.2 +£0.15 0.55+0.15 0.6 +0.2 0.6 +0.2 40mg

*Values for reference

®Part Number Description

Example
Style
[ rRee | [ 32 ||| K | | 475 | | F | | TP |
\ \ ‘
\ \
|Product Type| Size Rated Resistance Tolerance on Rated Resistance * Packaging & Standard Qty. (Min.)
Code|Metric| Inch E24 Series | |D] + 05% Al Styles
16 | 1608|0603 eq.:475-47Mohm |3-Digit| |7 1% B | Bulk (Loose Package) | 1,000pcs. y
20 |2012|0805 E96 Series 1G] 2% RVC16
32 3216|1206 e.g. : 7154=7.15M ohm|4-Digit| 57T 150, TP | Paper Tape 5,000pcs. nggg
50 |5025|2010 K +10% -
— - RVC50
2| 2512 Temperature Coefficient of Resistance TE |Embossed T 4 .
63 |6332|25 o Seflcens mbossed Tape ,000pcs RVCE3
[ +100x10°%°C *Refer to Tape and Packaging information on pages 48 and 49.

8 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. (1 RoHS[



s KAMAYA OHM am
FIXED THICK FILM CHIP RESISTORS; RECTANGULAR TYPE & HIGH VOLTAGE RVC

O®Ratings n
- — S
Size | Rated Dissipation | Limiting Element | ~ Combinations of Rated Resistance Range and Tolerance on Rated Resistance Temperature Cogfhaent Isolation | Category Temperature %
Style | Metric at70°C Voltage of Resistance | Voltage Range e
(Inch) W V D(£0.5%) F(£1%), G(£2%) ‘ J(£5%), K(£10%) |Code | 10€/xC \Y °C o
2
1608 — 470Q ~ 10MQ K +100 o
RVC1 A 2 1
c16 (0603) 0 00 — 47Q ~ 464Q - +200 00 g
2012 — 100Q~10MQ \ 100Q~51MQ K +100 i
RVC2 12 4
C20 (0805) 0125 00 — 47Q ~ 97.6Q — +200
~ ~ ~ +
RVC32 3216 0.95 100Q~4.7MQ 100Q~10MQ \ 100Q~51MQ K +100
(1206) 500 - 47Q ~ 97.6Q - +200 —-55~+125
5025 — 470Q~20MQ \ 470Q~51MQ K +100 500
RV .
o0 (2010) 0.5 - 47Q ~ 464Q - +200
6332 — 560Q~20MQ \ 560Q~51MQ K +100
RVC63 (2512) 1.0 800 — 100Q ~ 5490 - +200
— 47Q ~ 97.6Q — | +500~-200

Note1. E24 series is available , E96 series is available for tolerance "D" (0.5%) and "F" (1%)

Note2. Rated Voltage =/(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)

Note3. Limiting Element Voltage can only be applied to resistors when the resistance value is equal to or higher than the critical resistance value.
Note4. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage.

®Derating Curve ®Climatic Category

The derated values of dissipation for temperatures in excess of 55/125/56
70°C shall be indicated by the following Curve. Lower Category Temperature —55°C
100 | Upper Category Temperature +125°C
£ : Duration of the Damp heat, Steady-State Test 56 days
é? Area of recommended operation
0 1
—55 0 70 125
Ambient Temperature (°C)
®Performance Characteristics Jis c 5201-1: 1998
Description Requirements Test Methods
Voltage proof No breakdown or flashover Clause 4.7 RVC16 100Va.c.,60s
gep R=1G ohm RVC20~RVC63 500Va.c.,60s

Variation of resistance

with temperature See Ratings Table

AR=x(1%+0.05 ohm)
No visible damage, legible marking
In accordance with Clause 4.17.4.5

Clause 48  Measuring temperature :+20°C/-55°C/+20°C/+125°C/+20°C

Clause 4.13  The applied voltage shall be 2.5 times of the rated voltage or twice
of the limiting element voltage, whichever is the less severe, 2s.

Clause 417 235°C, 2s

Clause 4.18  After immersion into the flux, the immersion into solder
shall be carried out in Solder bath at 260°C for 5s.

Clause 419 5 cycles between -55°C and +125°C.

Clause 423  Dry/Damp heat(12+12h cycle), first cycle./
Cold/Damp heat(12+12h cycle), remaining cycle. /D.C.Load.

Clause 424 40°C, 95%R.H., 56 days, test a) and b) of Clause 4.24.2.1

Overload

Solderability
Resistance to
soldering heat

Rapid change of
temperature

AR=<%(1%+0.05 ohm)

AR=%(1%+0.05 ohm) No visible damage

Climatic sequence AR=%(5%+0.1 ohm) No visible damage

Damp test, steady state | AR<+(5%+0.1 ohm) No visible damage, legible marking

Endurance at 70°C

AR=%(5%+0.1 ohm) No visible damage

Clause 4.25.1 Rated voltage, 1.5h"ON", 0.5h"OFF", 70°C, 1,000h.

Endurance at the upper
category temperature

AR=<%(5%+0.1 ohm) No visible damage

Clause 4.25.3 125°C, no-load, 1,000h.

Adhesion

No visible damage

Clause 4.32 5N, 10s

Bend strength of the
face plating

AR=<%(1%+0.05 ohm)

Clause 4.33 RVC16~RVC32 Amount of bend : 3 mm
RVC50, 63 Amount of bend : 1 mm
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FIXED THICK FILM CHIP RESISTORS;RECTANGULAR TYPE & ULTRA HIGH VOLTAGE s KAMAYA OHM mm
RZC

®Features

1. Endurance in the rushing into voltage of 3,000V.
Note:3,000V, 1sec "On", 9sec"off" ,100,000 times, Room temperature.

2. Higher Limiting Element Voltage than RVC series.

3. Stability Class: 5%

2¥40F Chip Resistors

®Dimensions
=
Rated resistace is marked with 3-digit(E24) on the over coating.
Unit : mm
Style Metric Inch L W H *Unit/weight/pc.
RZC50 5025 2010 5.0£0.15 2.5+0.15 0.55+0.15 0.5+0.2 0.6+0.2 25mg
RZC63 6332 2512 6.3+0.15 3.2+0.15 0.55+0.15 0.6+0.2 0.6+0.2 40mg
*Values for reference
®Part Number Description
Example
Style
[ Rzc | [ s0 | |[=1[ 45 ] J | | TE |
\ \
| Product Type | Size Rated Resistance | | Tolerance on Rated Resistance * Packaging & Standard Qty. (Min.)
Code|Metric | Inch €.9.:105=1.0M ohm J + 5%
50 | 5025 | 2010 O 475=4.7M ohm K “10% B | Bulk (Loose Package) 1,000pcs. | All Styles
63 | 6332 | 2512 166=16Mohm | [y +20%
TE | Paper Tape 4,000pcs. | All Styles
Temperature Coefficient of Resistance *Refer to Tape and Packaging information on pages 48 and 49.

— Standard
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A KAMAYA OHM
FIXED THICK FILM CHIP RESISTORS;RECTANGULAR TYPE & ULTRA HIGH VOLTAGE RZC

®Ratings
&2
Size | Rated Dissipation | Liniting Element|  Ant-Rush , Temperature Coeffcint | Preferred Number | Isolation | Category Temperature 2
Style Metric at70°C Voltage | V°“tag.et. Rated Resistance| Tolerance on of Resistance Series for Voltage Range 4
(Inch) W vV aracvons Ics Range Rated Resistance 10%°C Resistors vV o T
£
5025
RZC50 1500 0
o010y | 0 1.0MQO 16MQ | J(£5%) ﬁ
3000 K(+10%) +200 E24 500 -550 0125
6332 M(£20%)
RzC63 (2512) 1.0 2000 4.7MQ0O 16MQ
Note1. Rated Voltage = /(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)
Note2. Limiting Element Voltage can only be applied to resistors, when the resistance values is equal to or higher than the critical resistance value.
Note3. Anti-Rush Voltage Charactoristics : 3,000V, 1sec "On", 9sec"off" ,1700,000 times, Room temperature.
®Derating Curve ®Climatic Category
The derated values of dissipation for temperatures in excess of 70°C 55/125/56
shall be indicated by the following Curve. Lower Category Temperature ~55°C
100 \ Upper Category Temperature +125°C
% | Duration of the Damp heat,
5 ! Steady-State Test 56 days
% Area of recommended operation
€ o 1
—55 70 125
Ambient Temperature (°C)
®Performance Characteristics Jis c 5201-1: 1998
Description Requirements Test Methods
No breakd flash
Voltage proof Rg 1 (;eéahmown orflashover Clause47 500Va.c.,60s
Variation of resistance - Clause 48  Measuring temperature : +20°C/-55°C
with temperature See Ratings Table /+20°C/+125°C/+20°C
Overload AR=%(1%+0.05 ohm) Clause 413 The applied voltage shall be 2.5 times of the rated voltage or twice of the
verioa No visible damage, legible marking limiting element voltage, whichever is the less severe, 2s.
Solderability In accordance with Clause 4.17.4.5 Clause 413 235°C, 2s
Resistance to Clause 4.18  After immersion into the flux, the immersion into solder shall be

ARs=x(1%+0.05 ohm)

soldering heat carried out in Solder bath at 260°C for 5s.

Rapid change of

temperature AR=%(1%+0.05 ohm) No visible damage Clause 419 5 cycles between -55°C and +125°C.

Clause 423 Dry/Damp heat(12+12h cycle), first cycle./
Cold/Damp heat(12+12h cycle), remaining
cycle./ D.C.Load.

AR<%(5%+0.1 ohm)

Climatic sequence .
No visible damage

D test. steady stat AR=<%(5%+0.1 ohm) Clause 424 40°C, 95%R.H., 56 days, test a) and b)
amp test, steady state| No visible damage, legible marking of Clause 4.24.2.1
Endurance at 70°C AR==(5%+0.1 ohm) No visible damage Clause 4.25.1 Rated voltage, 1.5h"ON", 0.5h"OFF", 70°C, 1,000h.
Endurance at the upper o - o :
category temperature AR=%(5%+0.1 ohm) No visible damage Clause 4.25.3 125°C, no-load, 1,000h.
Adhesion No visible damage Clause 432 5N, 10s
Bend strength of AR=x(1%+0.05 ohm) Clause 433 Amount of bend : 1 mm

the face plating
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FIXED THICK FILM CHIP RESISTORS; RECTANGULAR TYPE & ANTI SURGE sl KAMAYA OHM
RPC

®Features
1. Higher Anti surge performance compared with RMC (general use)

2. Stability Class : 5% @ @

RPC K ERREE

@ N
S N
=3 =
S S
@ @
N\
N\
®Dimensions
| - |
[] [ ]
. 124 :
[ ] [ |
c c ‘ Rated resistance value is marked with 3-digit on the over coating.
I
4] )
Unit : mm
Style Metric Inch L W H [ d *Unit weight/pc.
RPC20 2012 0805 2.0+0.1 1.25 £0.10 0.55+0.10 0.3+0.2 0.4+0.2 5mg
RPC32 3216 1206 3.2+0.15 1.6 +0.15 0.55+0.10 0.3+0.2 0.5+0.25 9mg
RPC35 3225 1210 3.2+0.15 | 25 *0.15 0.55%+0.15 0.3+0.2 0.5+0.25 16mg
RPC50 5025 2010 5.0+0.15 | 25 *0.15 0.55+0.15 0.3+0.15 0.6+0.2 25mg
RPC63 6332 2512 6.3+0.15 | 3.2 +0.15 0.55+0.15 0.3+0.15 0.6+0.2 40mg
*Values for reference
®Part Number Description
Example
Stylc
[ rrc | | 50 [ {1 103 | | J | | TE
\ \
\ \
| Product Type | Size Tolerance on Rated Resistance * Packaging & Standard Qty. (Min.)
i J + 5%
Code | Metric| Inch S B |Bulk (Loose Package) 1,000pcs. | All Styles
20 | 2012 | 0805 K +10%
32 | 3216 | 1206 M +20%
RPC2
35 3225 | 1210 TP | Paper Tape 5,000pcs. Rpgsg
50 | 5025 | 2010
Rated Resistance
63 | 6332 | 2512 - ! RPC35
E24 Series TE |Embossed Tape 4,000pcs. | RPC50
eg.:2R2=220hm |3 pjgjt RPC63
103=10k ohm
*Refer to Tape and Packaging information on pages 48 and 49.
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. KAMAYA OHM
FIXED THICK FILM CHIP RESISTORS; RECTANGULAR TYPE & ANTI SURGE RPC

®Ratings
(2]
Style N?;frei}c Flatec;ll);g%lganon Erice Bectsame | Toammes e Tempoefr%tggfs gzg?uent leltwcﬂtgé%ment Prefgrerzgstgrrnber I\s}gll?gg)g Categor)é;r??eperature %
(Inch) W Range Rated Resistance 109°C vV Resistors vV o0 g
<
2012 O
RPC20 (0805) 0.125 150 8
Rrc32 | 3216 0.25 i
(1206) ’ I+ 5%)
RPC35 (?gfg) 05 0.27Q ~ 22MQ | K(+10%) +200 E24 500 —55~+155
025 M(£20%) 200
RPC50 (2010) 0.75
6332
RPC63 (2512) 1.0

Note1. Rated Voltage = /(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)
Note2. Limiting Element Voltage can only be applied to resistors, when the resistance value is equal to or higher than the critical resistance value.
Note3. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage.

®Derating Curve @1Pulse Limiting Power Curve (e.g 100Q value for reference)
The derated values of dissipation for temperatures in ex- 10,000 RPC63
cess of 70°C shall be indicated by the following Curve. RPC50
100 RPC35
g | o~ RPC32 RMC1
1 : LA LTI RPC20 RMC1/2
= | 1,000 L-
g ! . — RMC1/4
£ ! = RMC1/8
B : ¢ RMC1/10
2 ! 8 ™~
= ! o "
% Area of recommended operation é 100 S \ >
E o : E —~——
&£ -55 70 155 @2 | .
Ambient Temperature (°C) et — ~
. . e —— ey
®Climatic Category 10 —
55/155/56 1
Lower Category Temperature -55°C
Upper Category Temperature +155°C
Duration of the Damp heat, Steady-Style Test 56 days 1
! 10 Pulse duration (ms) 100 1,000
* pulse limiting power curve is different from resistance value.
.Performance Characteristics JIS C 5201-1 : 1998 * Please contact Kamaya sales department for the details.
Description Requirements Test Methods
Voltage proof Ig;béegﬁgqown or flashover Clause47 500Va.c.,60s
Variation of resistance : o(/_ERo ° ° o
with temperature See Ratings Table Clause 48  +20°C/-55°C/+20°C/+155°C/+20°C
Overload AR=<x(1%+0.05 ohm) Clause 4.13  The applied voltage shall be 2.5 times of the rated voltage or twice
No visible damage, legible marking of the limiting element voltage, whichever is the less severe, 2s.
Solderability In accordance with Clause 4.17.4.5 Clause 417 235°C, 2s
Resistance to o Clause 4.18  After immersion into the flux, the immersion into solder
soldering heat AR=(1%+0.05 ohm) shall be carried out in Solder bath at 260°C for 5s.
Rapid change of . i . _Ero ° ;
temperature AR<x(1%+0.05 ohm) No visible damage Clause 419 Cycle : -55°C/+155°C 5times
A (5O i Clause 4.23 Dry/Damp heat(12+12h cycle), first cycle./
Climatic sequence AR=x(5%+0.1 ohm) No visible damage Cold/Damp heat(12+12h cycle), remaining cycle./ D.C.Load.
Damp test, steady state | AR<+(5%+0.1 ohm) No visible damage, legible marking Clause 4.24 40°C, 95%R.H., 56 days, test a) and b) of Clause 4.24.2.1
Endurance at 70°C AR=%(5%+0.1 ohm) No visible damage Clause 4.25.1 Rated voltage, 1.5h"ON", 0.5h"OFF", 70°C, 1,000h
Endurance at the upper +(EO i ° i
category temperature AR=<%(5%+0.1 ohm) No visible damage Clause 4.25.3 155°C, no-load, 1,000h.
Adhesion No visible damage Clause 432 5N, 10s
Bend strength of the (19 Clause 433 RPC20, 32,35 Amount of bend : 3 mm
face plating AR==(1%+0.05 ohm) RPC50, 63 Amount of bend : 1 mm
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TRIMMABLE CHIP RESISTORS; RECTANGULAR TYPE s KAMAYA OHM i
FCR

®Features

1.FCR is a trimmable device and replaceable with various resistors.
2. Resistance and coating film designed for YAG Laser Trimming.
3. Stability Class : 5%

[H®{28 Chip Resistors

®Dimensions
=
Unit : mm
Style Metric Inch L W H c d *Unit weight/pc.
FCR1/16 1608 0603 1.6%0.1 0.8 1513 0.45+0.10 0.3+0.1 0.3+0.1 2mg
FCR1/10 2012 0805 2.0£0.1 1.25+0.10 0.55+0.10 0.4£0.2 0.4£0.2 5mg
FCR1/8 3216 1206 3.2+0.15 1.6 *0.15 0.55+0.10 0.5+0.25 0.5+0.25 9mg
FCR1/4 3225 1210 3.2+0.15 | 2.5 *0.15 0.55+0.15 0.5+0.25 0.5+0.25 16mg
FCR1/2 5025 2010 5.0+0.15 | 2.5 *0.15 0.55+0.15 0.6+0.2 0.6+0.2 25mg
FCR1 6332 2512 6.3+0.15 | 3.2 *0.15 0.55+0.15 0.6+0.2 0.6+0.2 40mg
*Values for reference
®Part Number Description
Example
Styic
[ FCR 1/4 | 471 | | L | | TE
\ \ ‘
\ \
|Product Type| Rated Dissipation & Size Tolerance on Rated Resistance * Packaging & Standard Qty. (Min.)
Code |Rated Dissipation| Metric | Inch - 3% B | Bulk (Loose Package) 1,000pcs. | All Styles
1/16 | 0.063W | 1608 | 0603 L +15% FCR1/16
110 | 0.1W 2012 | 0805 TP | Paper Tape 5,000pcs. Egmgo
1 .125W 21 12
/8 0125 8216 06 Rated Resistance FCR1/4
174 0.25W 3225 | 1210 | | | E24 Series TE | Embossed Tape 4,000pcs. | FCR1/2
1/2 0.5W 5025 | 2010 6.g. : 471=470 ohm FCR1
1 1.0W 6332 | 2512 *Refer to Tape and Packaging information on pages 48 and 49.
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s KAMAYA OHM
TRIMMABLE CHIP RESISTORS; RECTANGULAR TYPE

FCR

®Ratings
. . Combinations of Rated Resistance Range and _— .
. Size | Rated Dissipation Temperature Coefficient of Resistargce Tolerance on Limiting Element Preferrgd Number | Isolation | Category Temperature
yle . at70°C - = . Voltage Series for Voltage Range
Metric w Rated Resistance | Temperature Coefficient | Rated Resistance v s v °C
(Inch) Range of Resistance 10°%/°C
Fcrite | 1998 | o0.063 100~4.7MQ +200 50 100
FCR1/10 (ggég) 0.1 150
3216
FCR1/8 (1206) 0.125 0010 500200 L (+£15%) s o518
3225 ~9. +500~— -(0~—30%) T
FCR1/4 (210 | 028 10Q~4.7MQ +200 200 s
FCRIZ | 205 | 05
FCR1 (ggﬁg) 1.0
Note1. Rated Voltage =/ (Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)
Note2. Limiting Element Voltage can only be applied to resistors when the resistance value is equal to or higher than the critical resistance value.
Note3. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage.
Note4. T.C.R.: £100x106/°C (10 ohm~1M ohm) is available on your request.
Note5. The indicated values of Ratings are in the case without trimming.
®Derating Curve ®Climatic Category
The derated values of dissipation for temperatures in excess of 55/125/56
70°C1gglall be indicated by the following Curve. Lower Category Temperature —_55°C
| Upper Category Temperature +125°C
= ; Duration of the Damp heat, Steady-State Test 56 days
% Area of recommended operation
0 1
-55 70 125
Ambient Temperature(°C)
®Performance Characteristics Jis c 5201-1: 1998
Description Requirements Test Methods
No breakdown or flashover Clause47 FCR1/16 100Va.c.,60s
Voltage proof R=1G ohm FCR1/10~1 500Va.c.,60s
Variation of resistance " Clause 48 Measuring temperature : +20°C/-55°C/
with temperature See Ratings Table +20°C/+125°C/+20°C
o Clause 4.13 The applied voltage shall be 2.5 times of the
Overload ANRSi.(1.t)/T+%‘05 ohm)l ibl i rated voltage or twice of the limiting Element voltage,
0 visible damage, legible marking whichever is of the less severe, 2s.
Solderability In accordance with Clause 4.17.4.5 Clause 4.17 235°C, 2s
Resistance to solderin Clause 4.18  After immersion into the flux, the immersion
heat 9 AR=<%(1%+0.05 ohm) into solder shall be carried out in Solder bath
at 260°C for 5s.
Eaan?pl)%rcaqﬁ?ge of AR<x(1%+0.05 ohm) No visible damage Clause 419 5 cycles between -55°C and +125°C.
Clause 423 Dry/Damp heat(12+12h cycle), first cycle/
Climatic sequence AR=%(5%+0.1 ohm) No visible damage Cold/Damp heat(12+12h cycle), remaining
Cycle./ D.C.Load.
Damp test, steady state | AR=<x(5%+0.1 ohm) No visible damage, legible marking Clause 4.24 40°C, 95%R.H., 56 days, test a) and b) of Clause 4.24.2.1
Endurance at 70°C AR<x(5%+0.1 ohm) No visible damage Clause 4.25.1 Rated voltage, 1.5h"ON", 0.5h"OFF", 70°C, 1,000h.
Endurance at the upper o . o
category temperature | AR<x(5%+0.1 ohm) No visible damage Clause 4253 125°C, no-load, 1,000h.
Adhesion No visible damage Clause 4.32 5N, 10s
Bend strength of the Clause 433 FCR1/16~1/4 Amount of bend : 3 mm
face plating AR=x(1%+0.05 ohm) FCR1/2, 1 Amount of bend : 1 mm

Note5. The indicated characteristics value is without trimming.

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. 0 RoHSO 1 5
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FIXED THICK FILM CHIP RESISTORS; RECTANGULAR TYPE & LOW OHM mm KAMAYA OHM
RLC

®Features

1. Most suitable for a detection of current in power source circuits,
motor circuits, etc.

2. Raised Rated dissipation compared with RMC (except 2010,2512 size).

3. Stability Class : 5%

SN Chip Resistors

®Dimensions
| L |
[ |
=
Rated resistance is marked with 4-digit on the over coating. (RLC20~RLC63)
}_L‘ ‘ﬁ,‘ RLC10 : only No marking is available.
Please contact KAMAYA for marking of RLC16.
El
d ‘ ‘ d
Unit : mm
Style Metric Inch L W H ® d *Unit weight/pc.
RLC10 1005 0402 1.0+0.05 | 0.5 +0.05 | 0.35+0.05 0.2+0.1 0.25%3%% 1mg
RLC16 1608 0603 1.6+0.1 0.8 138 0.45+0.10 0.3%0.1 0.3 +0.1 2mg
RLC20 2012 0805 2.0+0.15 1.25+0.10 0.6 *£0.1 0.4+0.2 0.4 *+0.2 5mg
RLC32 3216 1206 3.1+0.2 1.6 *+0.15 0.6 *+0.1 0.5+0.25 0.3 tg;? 9mg
RLC35 3225 1210 3.1+0.2 2,5 +0.15 0.6 +0.15 0.5+0.25 0.3 3% 16mg
RLC50 5025 2010 5.0+£0.2 2.5 *0.15 0.6 £0.15 0.6+0.2 0.6 £0.2 25mg
RLC63 6332 2512 6.3+0.2 3.2 +0.15 0.6 +0.15 0.6+0.2 0.6 +0.2 40mg
*Values for reference
®Part Number Description
Example
Styic
[ rRc || 3 | || K | | R470 | | F | | TP |
\
Product Type Rated Resistance * Packaging & Standard Qty. (Min.)
- e.g.: R050=50m ohm B | Bulk (Loose Package) | 1,000pcs. | All Styles
Size _ -
- R100=100m ohm TH | Paper Tape(2mm pitch) | 10,000pcs. | RLC10
Code | Metric | Inch _
1R00=1 ohm RLC16
10 1005 | 0402
16 | 1608 | 0603 TP | Paper Tape 5,000pcs. | RLC20
20 5012 | 0805 Temperature Coefficient of Resistance Tolorance on Rated Resistance RLC32
> 3216 | 12 K +100x10%/°C . RLC35
3 3216 06 0-+200%10%/°C F £1% TE |Embossed Tape 4,000pcs. | RLC50
35 | 3225 | 1210 5 G +2% RLC63
50 5025 | 2010 - 0-+250x10"/°C J +5% *Refer to Tape and Packaging information on pages 48 and 49.
63 | 6332 | 2512 0~+300x10%/°C

1 6 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. (1 RoHS[



. KAMAYA OHM
FIXED THICK FILM CHIP RESISTORS; RECTANGULAR TYPE & LOW OHM RLC

O®Ratings n
Size | Rated Dissipation | Rated Current|  Rated Combinations of Rated Resistance Range, Temperature Isolation |Category Temperaturd [y
Style Metric at 70°C Range SesiEEnE Coefficient of Resistance and Tolerance on Rated Resistance Voltage Renge 2
W Rated Resistance Tolerance on | Temperature Coefficient . o
(Inch) W A Range Range Rated Resistance | of Resistance 10°/°C \ C 2
100mQ~220mQ J 0~ 4300 O
RLC10 (Sggg) 0.125 0.19 ~1.11 | 100mQ~3.3Q 240mQ~430mQ F,J Q
470mQ~3.3Q F,G,J 0~ +200 «
100mQ~180mQ F,G,J 0~ +250 100
RLC16 (;ggg) 0.25 0.27 ~1.58 | 100mQ~3.30 200mQ~430mQ F,G,J 0~ +200
470mQ~3.3Q F,G,J +100 —55~ 1125
RLC20 (3882) 0.33 0.31 ~2.56
RLC32 (?553) 0.5 0.38 ~3.16 50mQ~180mQ F,G,J 0~ +250
RLC35 | (3550, 0.66 0.44 ~3.63 | 50mQ~3.3Q 200mQ~430mQ F,G,J 0~ +200 500
RLC50 | (300) 0.75 0.47 ~3.87 470m0~3.3Q F,G,J +100
RLCE3 | (a35) 1.0 0.55 ~4.47
Note1. Rated Current = / (Rated Dissipation)/(Rated Resistance)
Note2. Rated Voltage = / (Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)
®Derating Curve ®Climatic Category ®Surface Temperature Rise (Reference)
The derated values of dissipation for temperatures 55/125/56 140 ALCss
in excess of 70°C shall be indicated by the following Curve. Lower Category Temperature -55°C 120 | Hosurement Pim
g ; Upper Category Temperature +125°C — 100 | g ALCSO
g ! Duration of the Damp heat,
2 ! Steady-State Test 56 days % 80 ALC35
3 3 % 60 RLC32
5 | e
= Area of recommended operation § 40 RLC20
S \ < RLC16
& % 70 125 0
Ambient Temperature (°C) 0 25 50 75 100
Fta_ted Power Ratio(%)
®Rated Resistance Tor e Setals about dasioymant condion and trma of uee. cParment
Resistance Code Resistance Code Resistance Code Resistance Code Resistance Code Resistance Code
50mQ R050 82mQ R082 200mQ R200 430mQ R430 750mQ R750 1.6Q 1R60
51mQ R0O51 90mQ R090 220mQ R220 470mQ R470 800mQ R800 1.8Q 1R80
56mQ R0O56 91mQ R091 240mQ R240 500mQ R500 820mQ R820 2.0Q 2R00
60mQ R060 100mQ R100 250mQ R250 510mQ R510 900mQ R900 2.2Q 2R20
62mQ R062 110mQ R110 270mQ R270 560mQ R560 910mQ R910 2.40 2R40
65mQ R065 120mQ R120 300mQ R300 600mQ R600 1.0Q 1R00 2.7Q 2R70
68mQ R068 130mQ R130 330mQ R330 620mQ R620 1.10 1R10 3.0Q 3R00
70mQ R070 150mQ R150 360mQ R360 650mQ R650 1.20 1R20 3.30 3R30
75mQ R0O75 160mQ R160 390mQ R390 680mQ R680 1.3Q 1R30
80mQ R080 180mQ R180 400mQ R400 700mQ R700 1.5Q 1R50
Note3. Other nominal resistances values are also available, please contact KAMAYA for further information.
®Performance Characteristics Jis c 5201-1: 1998
Description Requirements Test Methods
No breakdown or flashover Clause4.7 RLC10,16 100Va.c.,60s
Voltage proof R=1G ohm RLC20-63  500Va.c..60s
Variation of resistance with temperature See Ratings Table Clause 48  Measuring temperature : +20°C/+125°C/+20°C
Overload AR<+1% Clause 4.13 The applied voltage shall be 2.5 times of Rated
verioa No visible damage, legible marking Voltage, or equivalent current 2s.
Solderability In accordance with Clause 4.17.4.5 Clause 4.17 235°C, 2s
i ; . Clause 4.18  After immersion into the flux, the immersion into solder
Resistance to soldering heat AR=x1% shall be carried out in Solder bath at 260°C for 5s.
Rapid change of temperature AR=<+1% No visible damage Clause 419 5 cycles between -55°C and +125°C.
Clause 423 Dry/Damp heat(12+12h cycle), first cycle/
Climatic sequence AR=+5% No visible damage " Cold/Damp heat(12+12h cycle), remaining
cycle./ D.C.Load.
Damp test, steady state AR=<25% No visible damage, legible marking | Clause 424 40°C, 95%R.H., 56 days, test a) of Clause 4.24.2.1
Endurance at 70°C AR=<x5% No visible damage Clause 4.25.1 Rated current, 1.5h "ON", 0.5h "OFF", 70°C, 1,000h.
Endurance at the upper category temperature AR=+5% No visible damage Clause 4.25.3 125°C, no-load, 1,000h.
Adhesion No visible damage Clause 432 5N, 10s
: RLC10~35 Amount of bend : 3 mm
Bend strength of the face plating AR<+1% Clause 4.33 RLC50. 63 Amount of bend : 1 mm

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. 0 RoHSO 1 7



FIXED THICK FILM CHIP RESISTORS; RECTANGULAR TYPE & LOW OHM mmssm KAMAYA OHM s
RLS

O®Features

1. Suitable for current detection of high-precision circuits
(power supply, motor, etc.)

2. Stability Class : 5%

S{BSY Chip Resistors

®Dimensions
=
Rated resistance value is marked with 4-digit on the over coating.
Unit : mm
Style Metric Inch L W H [ d *Unit weight/pc.
RLS50 5025 2010 5.0+0.2 2.5+0.15 0.6+0.15 0.6+0.2 0.6+0.2 25mg
RLS63 6332 2512 6.3+£0.2 3.2+0.15 0.6+0.15 0.6+0.2 0.6+0.2 40mg
*Values for reference
®Part Number Description
Example
Styic
[ Rs || 50 | | R050 | | F | | TE |
\ \ ‘
\ \
| Product Type | Size Rated Resistance Tolerance on Rated Resistance * Packaging & Standard Qty. (Min.)
Code|Metric | Inch e.g.: R050=50m ohm F 1%
B | Bulk (Loose Pack 1 .
50 | 5025 | 2010 R100=100m ohm G 2% ulk (Loose Package) | 1,000pcs
2 | 2512 +5%

63 | 633 S J 5% TE | Paper Tape 4,000pcs.

*Refer to Tape and Packaging information on pages 48 and 49.

18 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. (1 RoHS[



s KAMAYA OHM am
FIXED THICK FILM CHIP RESISTORS; RECTANGULAR TYPE & LOW OHM RLS

O®Ratings n
S
f Combinations of Rated Resistance Range and k7]
Size Hatedl[);(s)si(gaation Ratzla:{d Current Tel;mplerature Coefﬁcienlt of Resistar?ce TG I\SIOII?tion Calegoryé Temperature é
Style : at70° ange s oltage ange
Y LT W A Rated Resistance | Temperature Coefficient | Hated Resistance v 0 2
(Inch) Range of Resistance 10°/°C O
5025 9
RLS50 (2010) 0.75 1.93~6.12 20mQ~ 33mQ |0~ +350 F(£1%) o
6332 36mQ~ 47mQ | 0~ +200 G(+2%) 500 —55~+125
RLS63 (2512) 1.0 2.23~7.07 50mQ~200mQ | 0~ +100 J(£5%)
Note1. Rated Current =/ (Rated Dissipation)/(Rated Resistance)
Note2. Rated Voltage =/ (Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)
®Derating Curve ®Climatic Category @Surface Temperature Rise (Reference)
The derated values of dissipation for temperatures 55/125/56 180
Mesurement Point RLS63
in excess of 70°C shall be indicated by the following Curve. Lower Category Temperature -55°C 160 |- | ﬁé
100 Upper Category Temperaturel +125°C RLS50

Duration of the Damp heat,
Steady-State TestD 0 0 0 0 0 00 56 days

120
100

w A
60 /
40
20 7
0 25 50 75 100

Rated Power Ratio(%)

140 I I /
s

Surface Temp Rise ()

Area of recommended operation

Percentage of the rated dissipation(%)

*Because values are different, please contact Kamaya salesdepartment
—55 70 125 for the details about deployment condition and terms of use.

Ambient Temperature(°C)

®Rated Resistance

Resistance Code Resistance Code Resistance Code Resistance Code Resistance Code Resistance Code
20mQ R020 33mQ R033 50mQ R0O50 68mQ R068 91mQ R091 160mQ R160
22mQ R022 36mQ R036 51mQ RO51 70mQ R070 100mQ R100 180mQ R180
24mQ R024 39mQ R039 56mQ R056 75mQ R0O75 110mQ R110 200mQ R200
25mQ R025 40mQ R040 60mQ R060 80mQ R080 120mQ R120
27mQ R027 43mQ R043 62mQ R062 82mQ R082 130mQ R130
30mQ R030 47mQ R047 65mQ R065 90mQ R090 150mQ R150

Note3. Other nominal resistance values are also available, please contact KAMAYA for further information.

®Performance Characteristics Jis ¢ 5201-1: 1998

Description Requirements Test Methods
Voltage proof g;béegrlfg]own or flashover Clause47 500Va.c.,60s
Variation of resistance with temperature | See Ratings Table Clause 48  Measuring temperature : +20°C/+125°C/+20°C
Overload AR<+1% Clause 413 The rated voltagex2.5 times of Rated Voltage,
No visible damage, legible marking or equivalent current 2s.
Solderability In accordance with Clause 4.17.4.5 Clause 417 235°C, 2s
i ; <+1% Clause 4.18  After immersion into the flux, the immersion into solder

Resistance to soldering heat AR==1% shall be carried out in Solder bath at 260°C for 5s.
Rapid change of temperature AR=<x1% No visible damage Clause 419 5 cycles between -55°C and +125°C.

Clause 423 Dry/Damp heat(12+12h cycle), first cycle./
Climatic sequence AR=+5% No visible damage Cold/Damp heat(12+12h cycle), remaining

cycle./ D.C.Load.

Damp test, steady state AR=+5% No visible damage, legible marking | Clause 424 40°C, 95%R.H., 56 days, test a) of Clause 4.24.2.1
Endurance at 70°C AR=x5% No visible damage Clause 4.25.1 Rated Current, 1.5h "ON", 0.5h "OFF", 70°C, 1,000h.
E:t%gggctee;tptg;tﬁger AR=%5% No visible damage Clause 4.25.3 125°C, no-load, 1,000h.
Adhesion No visible damage Clause 4.32 5N, 10s
Bend strength of the face plating AR<+1% Clause 4.33 Amount of bend : 1 mm

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. 0 RoHSO 1 9



NEWS

METAL-PLATE CHIP RESISTORS; LOW OHM messssssssssssssss KAMAYA OHM N

RLP,MLP

®Features

1. New Lineup, 1ImQ, 5mQ, 10mQ, 15mQ.

2. Suitable for current sensing of Battery pack.
3. Stability Class: 5%

S{Ml Chip Resistors

®Dimensions

c ‘ c ‘ Rated Resistnace marking is 4digit on over coating.

| | =
- -4

Unit : mm
Style Metric | Inch | Rated Resistace L W H © d *Unit weight/pc.
1mQ 3.2+ 0.25 0.38+ 0.15 22 025 | 22 £0.25 50mg
RLP63 5mQ 0.34+ 0.15 1.95+ 0.25 | 1.95+ 0.25 43mg
6332 | 2512 10mQ 6.3+ 0.25 31+ 0.95 0.23+ 0.15 1.75+ 0.25 | 1.75+ 0.25 30mg
15mQ T 0.23+ 0.15 0.95+ 0.25 | 0.95+ 0.25 26mg
MLP63 5mQ 0.51+ 0.15 1.1 +0.25 | 1.1 +0.25 64mg
*Values for reference
®Part Number Description
Example
Style
[ RiP | [ 63 | | K | | R005 | | F | | TE |
\ \
| Product Type| Size Rated Resistance Tolerance on Rated Resistance * Packaging & Standard Qty. (Min.)
Code | Metric | Inch e.g.: R0O01=1mQ F \ 1% TE ‘ Embossed Tape ‘ 4,000pcs.
63 63322512 R010=10mQ *Refer to Tape and Packaging information on page 48 and 49.

Temperature Coefficient of Resistance
- +150x10°%/°C
K +100x10%/°C

20 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. (1 RoHS[



s KAMAYA OHM m
@D METAL-PLATE CHIP RESISTORS; LOW OHM RLP

®Ratings
; ecinati Combination of Rated Resistance Range and ;
Slzg Rated D|s§|pat|on Rated Current Temperature Coefficient of Resistance Tolerance on Isolation Category Temperature
Style VT e IR Rated Resistance | Temperature Coefficient |Rated Resistance| Voltage sige
(Inch) W A Range of Resistance 10°%/°C \ C
2.0 447 1mQ + 150
RLP63 6332
(2512) 1.0 8.16,10,14.1 | 5mQ,10mQ,15mQ + 100 F(£ 1%) 100 —55~+155
MLP63 2.0 20 5mQ
Note1. Rated Current = / (Rated Dissipation)/(Rated Resistance)
Note2. Rated Voltage = / (Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)
Note3. Please contact Kamaya Sales Dept. for any other resistance values.
®Derating Curve ®Climatic Category ®Surface Temperature Rise (Reference)
The derated values of dissipation for temperatures in ~ 55/155/56 120
g);crszs of 70°C shall be indicated by the following Lower Category Temperature(] ~55°C ecurement Point Surace A e
. Upper Category TemperatureD +155°C 100 — So\de}ng Point RLP63 1mQ 0 Soldering Point
100 Duration of the Damp heat, _ ; MLP83 5mQ 0 Surface
= 1 Steady-State TestD 0 0 0 0 0 0 56 days 80
g ! 2 AP 50 OSuface
é‘ i e 60 // 'étﬁgiwéﬂgéﬁ‘ﬁﬁéé"g Fit
% i E 20 RLP83 5mQ [ Surface
= ! g RLP63 5mq [ Soldering Point
a ! X a //, RLP83 15mQ I Soldering Point
g Area of recommenged operation 20 RLP83 10mQ 0 Soldering Point
: | 0 =
-55 70 155 0 20 40 60 80 100
Ambient Temperature (°C) Rated Power Ratio(%)
*Because values are different, please contact Kamaya salesdepartment
for the details about deployment condition and terms of use.
®Rated Resistance ®Recommended land Pattern N
Style Resistance| Code Style Metric | Lnch |RatedResistance| A B X Y
1mQ 2. 7. . 2.
RLP63 imQ | RoO1 | X 529 5 2 g Z g 2 5 2
RLP630 MLP63 150m£E2 28?’3 . N - RLP63 6332 2512 10mQ
RLP63 1529 015 B 15mQ | 4.0 | 7.6 | 35 | 1.8
MLP63 5mQ
*Values for reference
®Performance Characteristics Jis c 5201-1: 1998
Description Requirements Test Methods
No breakdown or flashover
Voltage proof R=1G ohm Clause47 100Va.c.,60s
Variation of resistance with temperature See Ratings Table Clause 48  Measuring temperature : +20°C/+155°C/+20°C
Overload AR=x1% Clause 413 The applied voltage shall be 2.5 times of Rated
No visible damage, legible marking Voltage, or equivalent current 2s.
Solderability In accordance with Clause 4.17.4.5 Clause 4.17 235°C, 2s
i i 219 Clause 4.18  After immersion into the flux, the immersion into solder
Resistance to soldering heat ARs=1% shall be carried out in Solder bath at 260°C for 5s.
Rapid change of temperature AR=<%1% No visible damage Clause 419 5 cycles between -55°C and +155°C.
Clause 423 Dry/Damp heat(12+12h cycle), first cycle/
Climatic sequence AR=+5% No visible damage " Cold/Damp heat(12+12h cycle), remaining
cycle./ D.C.Load.
Damp test, steady state AR=<x5% No visible damage, legible marking | Clause 424 40°C, 95%R.H., 56 days, test a) of Clause 4.24.2.1
Endurance at 70°C AR=<x5% No visible damage Clause 4.25.1 Rated current, 1.5h "ON", 0.5h "OFF", 70°C, 1,000h.
Endurance at the upper category temperature AR=+5% No visible damage Clause 4.25.3 155°C, no-load, 1,000h.
Adhesion No visible damage Clause 4.32 5N, 10s
Bend strength of the face plating AR<x1% Clause 4.33 Amount of bend : 1 mm

®Precautions of use
Resistance value will be changed by soldering condition.
Please design products in consideration of this change of resistance value.

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. 0 RoHSO 2 1
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FIXED THICK FILM CHIP RESISTORS,RECTANGULAR TYPE & LOW OHM m KAMAYA OHM
RCC

®Features

1. New lineup, 0402, 0603, 0805size, Lower than 50mQ

2. Suitable for current sensing of small mobile devices

3. Higher rated dissipation compared to RMC series (General use)

4. Stability Class: 5% \\@)

[2{66f Chip Resistors

®Dimensions
| L |
[ \
— Resistance value is marking on surface.
C ‘ ‘ Cc ‘ Please refer to Rated Resistance table on page 23.
Please contact Kamaya Sales Dept. for marking of RCC16.
—— — RCC10 is no marking.
| | <]
e -4
Unit : mm
Style Metric Inch L " H ® d *Unit weight/pc.
RCC10 1005 0402 1.0+ 0.05 | 0.5 + 0.05 0.35 5 3% 0.25 5 3% 0.252 3% 1mg
RCC16 1608 0603 1.6+ 0.1 0.8 238 0.5 + 0.1 0.3 +0.1 0.3 +0.1 2mg
RCC20 2012 0805 2.0+ 0.15 1.25+ 0.10 0.6 + 0.1 04 +0.2 04 +0.2 5mg
*Values for reference
®Part Number Description
Example
Style
[ rec || 20 | | R050 | | F | | TP
| | ‘
\ \
| Product Type | Size Rated Resistance Tolerance on Rated Resistance * Packaging & Standard Qty. (Min.)
Code | Metric | Inch e.g.: R050=50mQ F +1% B | Bulk (Loose Package) 1,000pcs. All style
12 1282 gggi R100=100mQ J + 5% TH | Paper Tape (2mm pitch) | 10,000pcs. | RCC10
20 | 2012/ 0805 TP | Paper Tape 5,000pcs. Sgg;g

*Refer to Tape and Packaging information on page 48 and 49.

2 2 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. (1 RoHS[



I KAMAYA OHM s
@ FIXED THICK FILM CHIP RESISTORS;RECTANGULAR TYPE & LOW OHM  RCC

®Ratings
. L Combination of Rated Resistance Range and :
Size Rated Dissipation |  Rated Current Temperature Coefficient of Resistaﬁce Tolerance on | Isolation | Category Temperature
Style Metric at70°C Range Rated Resistance | Temperature Coefficient |Rated Resistance| Voltage Range
(Inch) 1] A Range of Resistance 10°/°C \ €
1005 33mQ 0 50mQ 00 +350
RCC10 (0402) 0.125 1.11 01.94 51mQ 0 100mQ £ 150 100
1608 33mQ 0 50mQ 00 +250 F(x 1%) e
RCC16 (0603) 0.25 1.58 02.75 51mQ 0 100mQ =150 J (& 5%) 55~+125
2012 20mQ 0 27mQ
RCC20 | B3es,) 0.33 256 (4.0 Zomf) 2wl 0L+250 500

[2{6l6f Chip Resistors

Note1. Rated Current =
Note2. Rated Voltage =

(Rated Dissipation)/(Rated Resistance)
(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)

@Surface Temperature Rise (Reference)

®Derating Curve

The derated values of dissipation for temperatures in excess of 0 ROC20 Surface

70°C shall be indicated by the following Curve. ag L Mt RCC20 Soldering Point
— Surface

100 40 — l Soldering Point

B =35 — RCC16 Soldering Point

5 8w e

.§ §25 4”'

3 5 / RCC10 Surface

3 = 20 N "

® @ RCC10 Soldering Point

s g 4//'

e g 15

£ 3 /

5 ? 10

g Area of recommended operation 5

g |

& ' 0

i 0 25 50 75 100
0 . Rated Power Ratio(%)

70 125

155 Ambient Temperature (°C
P ) *Because values are different, please contact Kamaya salesdepartment

for the details about deployment condition and terms of use.

®Climatic Category ®Rated Resistance

55/125/56 Resistance | Code Mark Resistance | Code Mark Resistance | Code Mark
Lower Category Temperature ~55°C 20mQ R020 020 40mQ R040 040 68mQ R068 068
Upper Category Temperature +125°C 22mQ R022 022 43mQ R043 043 70mQ R070 070
Duration of the Damp heat, 24mQ R024 024 47mQ R047 047 75mQ R075 075
Steady-State Test0 000000 56 days 25mQ R025 025 50mQ R050 050 80mQ R080 080

27mQ R027 027 51mQ R0O51 051 82mQ R082 082
30mQ R030 030 56mQ R056 056 90mQ R090 =90
33mQ R033 033 60mQ R060 060 91mQ R091 091
36mQ R036 036 62mQ R062 062 100mQ R100 R10
39mQ R039 039 65mQ R065 065
Please contact Kamaya Sales Dept. for any other resistance values.
®Performance Characteristics Jis c5201-1: 1998
Description Requirements Test Methods
No breakdown or flashover Clause47 RCC10,16 100Va.c.,60s
Voltage proof R=1G ohm RCC20  500Va.c.60s
Variation of resistance with temperature See Ratings Table Clause 48  Measuring temperature : +20°C/+125°C/+20°C
Overload AR=+1% Clause 4.13 The applied voltage shall be 2.5 times of Rated
verioa No visible damage, legible marking Voltage, or equivalent current 2s.
Solderability In accordance with Clause 4.17.4.5 Clause 417 235°C, 2s
i i 19 Clause 4.18  After immersion into the flux, the immersion into solder
Resistance to soldering heat AR==1% shall be carried out in Solder bath at 260°C for 5s.
Rapid change of temperature AR=<x1% No visible damage Clause 419 5 cycles between -55°C and +125°C.
Clause 423 Dry/Damp heat(12+12h cycle), first cycle/
Climatic sequence AR=25% No visible damage " Cold/Damp heat(12+12h cycle), remaining
cycle./ D.C.Load.
Damp test, steady state AR=x5% No visible damage, legible marking | Clause 424 40°C, 95%R.H., 56 days, test a) of Clause 4.24.2.1
Endurance at 70°C AR=<%5% No visible damage Clause 4.25.1 Rated current, 1.5h "ON", 0.5h "OFF", 70°C, 1,000h.
Endurance at the upper category temperature AR=x5% No visible damage Clause 4.25.3 125°C, no-load, 1,000h.
Adhesion No visible damage Clause 4.32 5N, 10s
Bend strength of the face plating AR=%1% Clause 433 Amount of bend : 3 mm

®Precautions of use
1. Resistive element is on bottom surface.

Please note for inspection of parts existence & nonexistence, inversion mounting by Inspection machine.
2. Resistance value will be changed by soldering condition.

Please design products in consideration of this change of resistance value.

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. 0 RoHSO 2 3



FIXED THICK FILM CHIP RESISTORS; RECTANGULAR TYPE & HIGH OHM s KAMAYA OHM
RHC

®Features
1. Max. resistance value : 150G ohm.
2. Suitable for compact instrumentation, infrared rays, sensors, etc.

2{[0 Chip Resistors

®Dimensions

- |

Ich d
Unit : mm
Style Metric Inch L W H [ d *Unit weight/pc.
RHC16 1608 0603 1.6+0.1 0.8 5 0.45+0.10 0.320.1 0.3+0.1 2mg
RHC20 2012 0805 2.0+0.1 1.25+0.10 | 0.55+0.10 0.4+0.2 0.4+0.2 5mg

*Values for reference

®Part Number Description

Example
Style
[ RHC | [ 20 | | 75G0 | | M | | TP |
\
| Product Type | Size Rated Resistance Tolerance on Rated Resistance * Packaging & Standard Qty. (Min.)
Code| Metric | Inch e.g.: 100M=100M ohm J + 5% B | Bulk (Loose Package) | 1,000pcs.
16 | 1608 | 0603 1G00=1G ohm K +10% TP | Paper Tape 5,000pCs.
20 | 2012 | 0805 10G0=10G ohm M +20% *Refer to Tape and Packaging information on pages 48 and 49.
100G=100G ohm
N +30%
H +50%

24 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. 0 RoHSO



s KAMAYA OHM am
FIXED THICK FILM CHIP RESISTORS; RECTANGULAR TYPE & HIGH OHM

RHC

®Ratings
Size Rated ; Temperature Coefficient Isolation | Category Temperature
Style Metric Voltage Rated Resistance ToIeranqe on i A— Preferred Number Voltage ange
V Range Rated Resistance 108/°C series for resistors| * "y, °oC
(Inch)
100MQ ~ 270MQ J (£ 5%)
1608 100MQ ~ 1GQ K (£10%) _
RHC16 (0603) M (£20%) 0~-2,000
100MQ ~ 150GQ N (iSOZVo)
15 'j Ef5g;°; E12 100 | —55~+125
100MQ ~ 1GQ K (5100/:)
2012 +2,000
RHC20 0805 100MQ ~ 10GQ M (£20%)
(0805) N (+30%)
100GQ ~ 150GQ H (£50%) +4,000
®Derating Curve
The derated values of load for temperatures in excess of
70°C shall be indicated by the following Curve.
100 ‘
g Area of recommended operation
0 1
-55 70 125
Ambient Temperature(°C)
®Performance Characteristics
Description Requirements Test Method JIS C5202-1990
RHC16 \ RHC20
Resistance Within specified tolerance 5.1 clause Measuring voltage: 15V
Temperature characteristic . . Lo o
of resistance See Rating Table 5.2 clause Measuring temperature: 5°C/35°C
100M ohm=R<100G ohm 100M ohm=R=<10G ohm
- : within £1%/V : within 0~-2%/V . .
Voltage coefficient 100G ohm<R<150G ohm 100G ohm<R<150G ohm 5.3 clause Measuring voltage: 5V/15V
: within +2%/V : within +10%/V
Insulation resistance At least 10T ohm 5.6 clause 100Vd.c., 60s
Solderability At least 95% of the terminal surface must be covered by new solder | 6.11 clause Dip into 235°C solder bath for 2s.
100M ohm=R=<10G ohm 100M ohm=R=<10G ohm
Resist t deri : within 1% : within 1%
ot e fo S0IdeMNg | 10G ohm<R<150G ohm 100G ohm=R<150G ohm 6.10 clause Dip into 260°C solder bath for 10s.
ea : within 2% : within 5%
No major visible damage
100M ohm=R=<10G ohm 100M ohm=R=<10G ohm
Rapid change of : within 1% : within 1%
10G ohm<R<150G ohm 100G ohm=R=150G ohm 7.4 clause Cycle between -55°C and +125°C for 5 cycles.
temperature : within 2% : within 5% y y
No major visible damage
100M ohm=R=<10G ohm 100M ohm=R=<10G ohm
. . : within 2% : within 2%
Moisture resistance 10G ohm<R=150G ohm 100G ohm=R=150G ohm 7.5clause 40°C, 90~95%R.H., 1,000h.
property (steady state) : within 5% : within 5%
No major visible damage
100M ohm=R=<10G ohm 100M ohm=R=<10G ohm
End 70°C : within 3% : within +3%
ndurance at 70° 10G ohm<R=<150G ohm 100G ohm=R=<150G ohm 1AN® "AEE" T70e
(rated load) . Within 5% - within £20% 7.10 clause Rated voltage, 1.5 h "ON", 0.5h "OFF", 70°C, 1,000h.
No major visible damage
Capacity 1.0pF or less Measuring voltage: 1V, Measuring frequency: 10k, 100k, 1MHz.

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. 0 RoHSO 2 5
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FIXED CHIP RESISTOR NETWORKS; RECTANGULAR TYPE s KAMAYA OHM mm
RAC

®Features

1. High-density SMD packaging contributes higher productivity and
reduces assembly costs.

2. Stability Class : 5%

Networks

®Dimensions and Circuits

S
L2
R2)

7}

()
o
f=3
=
(&)

Terminal Style: A Terminal Style: C — Circuits

Q19 g o | PP
UL UL

RAC

1Qy %

Ri| |Rz2 Rn
R1=R2=---=Rn

|.....| * Please contact KAMAYA for different resistance values.
P RAC162D LP%‘ RAC164D
L
.

Note. Please contact KAMAYA for the detail of
marking on the over coating.

LQ_&‘ © o]
aliay

=
1] r
—1=!
t ‘ RAC102D
Unit : mm
Style | Terminal Style L w H Qi *Q2 a b *P | *Unit weight/pc.
RAC102D c 1.0+0.05 1.0+0.05 | 0.35%0.05 - 0.33 | 0.15+0.10 | 0.25%3% 0.65 1.1mg
RAC104D c 2.0£0.1 1.0+0.1 | 0.35+0.05 | 0.35+0.1 0.45 | 0.15+0.10 | 0.25+0.10 | 0.5 2.1mg
RAC162D A 1.6+0.1 1.6+0.1 0.5 0.1 | 0.5 +0.1 - 0.25+0.10 | 0.25%573 0.8 3.5mg
RAC164D c 3.240.1 1.6+01 | 05 +0.1 | 0.4 015 | 0.6 | 0.3 £0.2 | 0.25+0.15 | 0.8 7mg
RAC168D c 3.8+0.1 1.6£0.1 | 0.45+0.1 | 0.3 £0.1 0.3 | 0.3 0.1 | 0.3 +0.1 0.5 8.3mg

*Values for reference

®Part Number Description

Example
Style
Coe] ) ) | e o o | ; |
] I I I
|Product Type| Size No. of Elements | Circuits Terminal Style * Packaging & Standard Qty. (Min.)
10 (W:1.0mm|| 2 2-Elements| D ‘Isolation | A | Convex| Without corner
16 |W:1.6mml| 4 4-EIements| c | Tyee | with comer B | Bulk (Loose Package) 1,000pcs. |All Styles
8 [8-Elements
| TH | Paper Tape (2 mm pitch) |10,000pcs. Eﬁg}gig
Rated Resistance Tolerance on Rated Resistance
E24 Series , F 1% . RAC162D
e.0:103=10k ohm | Resistor | 1= 5% Resistor TP | Paper Tape 5,000pcs. | RAC164D
JP dumper | el ——— | Jumper RAC168D
*Refer to Tape and Packaging information on pages 48 and 49.
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s KAMAYA OHM
FIXED CHIP RESISTOR NETWORKS; RECTANGULAR TYPE

RAC

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. 0 RoHSO 2 7

®Ratings
Rated Dissipation Rated Current : Temperature Coefficient | Limiting Element | Preferred Number | Isolation | Category Temperature
Style at70°C of Jumper RatedRF;cre]&:tance R;gﬁ:gg;g;ce of Resistance Voltage Series for Voltage Range
W/Element| W/pc. A g 10%°C V Resistors V °C
RAC102D 0.125
25 50
RAC104D 0.25 J(£5%)
RAC162D 0.063 0.125 1.0 10Q~1MQ +200 50 E24 —55~+125
RAC164D 0.25 F(£1%)J(25%) 100
RAC168D 0.25 J(£5%) 25
Note1. Rated Voltage = /(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)
Note2. Limiting Element Voltage can only be applied to resistors when the resistance value is equal to or higher than the critical resistance value.
Note3. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage.
®Derating Curve ®Climatic Category 5¢
The derated values of dissipation for temperatures in excess of 55/125/56 é 2
70°C shall be indicated by the following Curve. o aZ
(For Jumpers the load current shall be derated according to the Derating Curve) b%v;g: 8::2883 $Z$g§:§:3:§ +&1-’25?C G
_ 100 : Duration of the Damp heat, Steady-State Test 56 days o
z : z
g | o
“é Area of recommended operation
N |
-55 70 125
Ambient Temperature(°C)
®Performance Characteristics Jis c 5201-1: 1998
Description Requirements Test Methods
Voltage proof No breakdown or flashover Clause47 RAC102D, 104D 0 50Va.c.,60s
gep R=1G ohm RAC162D, 104D, 168DL] 100Va.c.,60s
Variation of resistance . Clause 48 Measuring temperature : +20°C/-55°C/
with temperature See Ratings Table +20°C/+125°C/+20°C
o Clause 413  The applied voltage shall be 2.5 times of the
Overload ANRSi.“.b/‘I’J'%‘OS ohm)l " i rated voltage or twice of the limiting
0 visible damage, legible marking element voltage, whichever is the less severe, 2s.
Solderability In accordance with Clause 4.17.4.5 Clause 417 235°C, 2s
: : Clause 4.18  After immersion into the flux, the
R | ’
hee:tlstance to soldering AR==(1%+0.05 ohm) Immersion into solder shall be carried out
in Solder bath at 260°C for 5s.
gﬁ&g}ﬁrnge of AR=<x(1%+0.05 ohm) No visible damage Clause 419 5 cycles between -55°C and +125°C.
Clause 423 Dry/Damp heat(12+12h cycle), first cycle./
Climatic sequence AR=<x(5%+0.1 ohm) No visible damage Cold/Damp heat(12+12h cycle), remaining
cycle./ D.C.Load.
Damp test, steady state | AR<%(5%+0.1 ohm) No visible damage, legible marking Clause 4.24 40°C, 95%R.H., 56 days, test a) and b) of Clause 4.24.2.1
Endurance at 70°C AR=x(5%+0.1 ohm) No visible damage Clause 4.25.1 Raoted voltage, 1.5h "ON", 0.5h "OFF",
70°C, 1,000h.
e et | ARs=(5%+0.1 ohm) No visible damage Clause 4253 125°C, no-load, 1,000h.
Adhesion No visible damage Clause 432 5N, 10s
air;dp?;?nnggth of the AR<x(1%+0.05 ohm) Clause 433 Amount of bend : 3 mm



FIXED CHIP RESISTOR NETWORKS; RECTANGULAR TYPE s KAMAYA OHM s
RAC168U

®Features
1. Highly suitable for the purposes of pull-up and pull-down.
2. Easy to handle because of no specified direction for
mounting due to the symmetrical position of common
terminals.
3. Stability Class : 5%

Networks

S
L2
R2)
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f=3
=
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®Dimensions and Circuits

RAC168U

Circuits

R1=R2=...=R7=Rs

Rated resistance is marked with
3-digit on the over coating.

Unit : mm
Style | Terminal Style L W H D Q1 *Q2 a b *P | *Unit weight/pc.
RAC168U C 3.2+0.2 | 1.6+0.1 0.5+0.1 |0.32+0.10| 0.32+0.10| 0.53 | 0.3 +0.2 | 0.3+0.15 | 0.64 7.6mg

*Values for reference

®Application Examples

* Making the parallel 8-Elements
resister for pull-up / pull-down
into one chip.

* |deal for high density SMT
applications as direct mounting
on the bus line is possible.

®Part Number Description

Example
Stylc
[Rac [[ 16 |[ 8 |[ v [JI[ 103 || J || c || TP
\
[ Product Type | No. of Elements Rated Resistance Terminal Style
8 |8-Elements E24 Series C \ConvexType With corner
e.g.: 103=10k ohm
Size Circuits Tolerance on Rated Resistance * Packaging & Standard Qty. (Min.)
16 |W:1.6mm U | Common Electrode 2: Same Type J +5% B |Bulk (Loose Package) | 1,000pcs.
TP | Paper Tape 5,000pcs.

*Refer to Tape and Packaging information on pages 48 and 49.
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s KAMAYA OHM am

FIXED CHIP RESISTOR NETWORKS; RECTANGULAR TYPE

HEN

RAC168U

®Ratings
Rated Dissipation Rated Resistance Toera Temperature Coefficient | Limiting Element | Preferred Number Isolation Category Temperature
Style at70°C Ranae R to de;lngeton of Resistance Voltage Series for Voltage Range
W g aled hesistance 10%1°C Vv Resistors V C
10Q~18Q +250
RAC168U 0.063 J(£5%) 25 E24 100 —55~+125
200~1MQ +200
Note1. Rated Voltage = /(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)
Note2. Limiting Element Voltage can only be applied to resistors when the resistance value is equal to or higher than the critical resistance value.
Note3. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage.
®Derating Curve ®Climatic Category -
The derated values of dissipation for temperatures in excess of 55/125/56 % ‘g
70°C shall be indicated by the following Curve. Lower Category Temperature _55°C gg
100 ‘ Upper Category Temperature +125°C S

= : Duration of the Damp heat, Steady-State Test 56 days
5 | )
i ! 3
& ! ©
2 1 o
2 ! <<
| *
E-ja Area of recommended operation
2 |

0 1

-55 70 125

Ambient Temperature(°C)

®Performance Characteristics Jis c 5201-1: 1998

Description Requirements Test Methods
No breakdown or flashover
Voltage proof R=1G ohm Clause 4.7 100Va.c.,60s
Variation of resistance : Clause 48 Measuring temperature : +20°C/-55°C/
with temperature See Ratings Table +20°C/+125°C/+20°C
Clause 4.13  The applied voltage shall be 2.5 times of the
AR==%(1%+0.05 ohm) . -
Overload No visible damage, legible marking ratgd voltage or twice of the limiting element voltage,
whichever is the less severe, 2s.
Solderability In accordance with Clause 4.17.4.5 Clause 4.17 235°C, 2s
; : Clause 4.18  After immersion into the flux, the immersion into
Resist to sold ’
h::tls ance 1o soldeiNg | AR=+(1%+0.05 ohm) solder shall be carried out in Solder bath
at 260°C for 5s.
E;ﬁ;gg}ﬁ?ge of AR=+(1%+0.05 ohm) No visible damage Clause 419 5 cycles between -55°C and +125°C.
Clause 423 Dry/Damp heat(12+12h cycle), first cycle./
Climatic sequence AR=+(5%+0.1 ohm) No visible damage Cold/Damp heat(12+12h cycle), remaining
cycle./ D.C.Load.
Damp test, steady state | AR==(5%+0.1 ohm) No visible damage, legible marking Clause 424 40°C, 95%R.H., 56 days, test a) of Clause 4.24.2.1
Endurance at 70°C AR==%(5%+0.1 ohm) No visible damage Clause 425.1 Raoted voltage, 1.5h"ON", 0.5h"OFF",
70°C, 1,000h.
Endurance at the upper o . o
category temperature | AR=(6%+0.1 ohm) No visible damage Clause 4253 125°C, no-load, 1,000h.
Adhesion No visible damage Clause 4.32 5N, 10s
%%r;dpzls;?nnggth of the AR=+(1%+0.05 ohm) Clause 4.33 Amount of bend : 3 mm

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. 0 RoHSO 2 9



Chip Fuses

FCC FHC

CHIP FUSES; RECTANGULAR TYPE meessssssssssssssss KAMAYA OHM N

FCC,FHC

®Features
1. Fast-Acting Type
2. Suitable for over-current protection of the circuit of miniture portable

equipment. @
3. 4 sizes available : from 0402 to 1206. @ @

4. No smoke, no flame, at the fusing conditions. @ @
5. Certified UL and ¢-UL. @ N
*File No.: E176847 @ @ @ @
b\ e e ==
c us S e
- S
6. Major applications @ @ @

*PC related equipment and peripherals (PC, Hard Drive, Printer etc.). @ @
*Small portable devices (Mobile phone, PDA Battery Charger etc.).
*Digital Camera (Digital still camera).

*Game equipment.

®Dimensions
| L |
N \
=
— Current value is marked on the over coating.
c ‘ ‘ c ‘ Please refer to Ratings Table on next page.
=]
d ‘ ‘ d
Unit : mm
Style Metric Inch L w H [ d *Unit weight/pc.
iﬁg:g 1005 0402 1.0£0.05 0.5 +0.05 0.4 +0.1 0.2+0.10 0.25+0.10 0.8mg
FCC16 +0.15
FHC16 1608 0603 1.6£0.1 0.8 Ioos 0.45+0.10 0.3+0.15 0.3 +0.1 2mg
::ﬁgzg 2012 0805 2.0+0.1 1.25+0.10 0.6 £0.1 0.4+0.2 0.4 +0.2 6mg
FCC32 0.6 +0.1 10mg
+ + + +
FHC32 3216 1206 3.2+0.2 1.6 +£0.15 0.65+0.10 0.5+0.25 0.5 +0.25 11mg
*Values for reference
®Part Number Description
Example
Style
[ Fcc | [ 20 | | 202 | | AD | | TP
| |
\ \

Product Type Size Rated Current Option Code * Packaging & Standard Qty. (Min.)
FCC Code| Metric | Inch e.g.:501=0.5A Code Clearing Time B |Bulk (Loose Package)| 1,000pcs. | All Styles
FHC 10 | 1005 | 0402 132=1.25A |3-Digit Within 5s under 250% Press-Pocket FCC10

N PA 10,000pcs.
16 | 1608 | 0603 202=2.0A AD of Rated Current Paper Tape (2mm pitch) pos FHC10
20 | 2012 | 0805 AB Within 5s under 200% FCC16
32 | 3216 | 1206 of Rated Current FHC16
. FCC20
ap | Within 120s under TP |Paper Tape 5,000pcs. | FHcoo
200% of Rated Current FCC32
FHC32

*Refer to Tape and Packaging information on pages 48 and 49.
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s KAMAYA OHM

CHIP FUSES; RECTANGULAR TYPE FCC FHC
®Ratings/Option Code : AD (Fast-Acting type)

: Sl Style Pl Cliei Inemal Resisiance |y - | Interrupting Rating | Time/Current Characteristics CategoryTerEperature Range
Metric Inch Code A m ohm max. C
151 0.15 2,700 o 32vd.c.0 35A
201 0.2 1,000 z
251 0.25 750 c
321 0.315 620 D
401 0.4 340 E
Fcc10 501 0.5 290 F 30Vd.c.0 35A
631 0.63 210 I
1005 0402 801 0.8 150 K
102 1.0 120 L
132 1.25 20 M
162 16 55 N
202 2.0 40 s
FHC10 252 o5 % T 24Vd.c.0) 35A
322 3.15 26 u
151 0.15 4,000 oD 50vd.c.0 35A
201 0.2 1,800 zD
251 0.25 1,000 cD
321 0.315 750 DD
401 0.4 330 ED
501 0.5 280 FD
FCC16 631 0.63 200 ID 36Vd.c.0] 35A
1608 0603 801 0.8 130 KD
102 1.0 110 LD
132 1.25 85 MD
162 1.6 70 ND 3
202 2.0 55 SD é
252 25 45 TD 32Vd.c.0 35A o
322 3.15 26 uD Rated Currentx250% 5
FHC16 00 20 o 0 24vd.c.0 35A o 05500125 ©
201 04 330 401 Opening Time 5s max.
501 0.5 270 501 ®)
631 0.63 190 631 Tt
801 0.8 130 801
FCC20 102 1.0 100 102 50Vd.c.0J 50A 8
132 1.25 80 132 s
2012 0805 162 1.6 65 162
202 2.0 55 202
252 2.5 40 252
322 3.15 26 uD 32Vd.c.0 50A
FHC20 402 4.0 19 XD
502 5.0 14 YD 24Vd.c.0] 35A
201 0.2 1,800 201
251 0.25 1,000 251
321 0.315 750 321
401 0.4 350 401
501 0.5 295 501
631 0.63 200 631
FCC32 801 0.8 140 801 64Vd.c.[] 50A
102 1.0 110 102
5216 1206 132 1.25 85 132
152 15 78 152
162 1.6 75 162
202 2.0 65 202
252 2.5 45 252
322 3.15 26 uD
FHC32 402 4.0 19 XD 32Vd.c.0 50A
502 5.0 14 YD
®Performance Characteristics
Description Requirements Test Methods
Carrying capacity No fusing Carrying Current : Rated current X 110%, 70°C, 1h.
Temperature rise on the 75°C max Ambient temperature : 10°C~30°C
surface : Carrying Current : Rated current
Bend strength of the face plating| No visible damage IEC 60127-4 Clause 8.3 1mm/s, amount of bend : 3 mm
Solderability At least 95% of the terminal surface must be covered by new solder | IEC 60127-4 Clause 8.5 Be immersed into solder at 235°C for 2s.
Resistance to soldering heat | No visible damage. Meet electrical requirement IEC 60127-4 Clause 8.7 Be immersed into solder at 260°C for 10s.
. IEC 60127-4 Clause 9.4 At normal condition.
Endurance The voltage drop shall not have increased by more Rated current X1.05, 1h"ON", a quarter"OFF", 100 cycles.
(rated load) than 10% of the value measured before the test Rated current X1.25. 1h

Note. Please contact KAMAYA for special applications.
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Chip Fuses

FCC FHC

CHIP FUSES; RECTANGULAR TYPE

. KAMAYA OHM

FCC FHC

®Ratings/Option Code : AB (Fast-Acting type)

: SIZ Style A G Inemal Resistance Mark Interrupting Rating | Time/Current Characteristics Category Terrlperature Range
Metric Inch Code A m ohm max. C
201 0.2 2,400 z
251 0.25 1,000 9
321 0.315 750 D
401 0.4 620 E
501 0.5 340 F
631 0.63 290 |
FCC10 751 075 220 A 30Vd.c.0 35A
1005 0402 801 0.8 210 K
102 1.0 150 L
132 1.25 120 M
152 15 100 H
162 1.6 90 N
202 2.0 55 S
FHC10 o5 5 m = 24Vd.c.0 35A
201 0.2 3,200 zB
251 0.25 1,800 cB
321 0.315 1,000 DB
401 0.4 750 EB Rated CurrentX200%
05500125
501 0.5 330 FB Opening Time 5s max.
631 0.63 280 B
FCC16 751 0.75 210 AB 36Vd.c.00 35A
1608 0603 801 0.8 200 KB
102 1.0 130 LB
132 1.25 110 MB
152 15 95 HB
162 1.6 85 NB
202 2.0 70 SB
FHC16 252 2.5 40 B 32vd.c.l] 35A
501 0.5 330 FB
631 0.63 270 B
801 0.8 190 KB
FCC20 102 1.0 130 LB 50vd.c.0 50A
2012 0805 132 125 100 MB
162 1.6 80 NB
202 2.0 65 SB
FHC20 252 2.5 40 T8 32Vd.c.0 50A
®0Option Code : AA (Fast-Acting type)
: Size Style Rated Current Internal Resistance Mark | Interupting Rating |Time/Current Characteristics Category Tengperature Range
Metric Inch Code A m ohm max. C
501 0.5 270 501
631 0.63 190 631
801 0.8 130 801
2012 0805 FCC20 102 1.0 100 102 SOVd.c. 50A Rated CurrentxX200% 551125
182 1.25 80 182 Opening Time 120s max.
162 16 65 162
202 2.0 55 202
252 2.5 40 252
®Recommended Derating for Rated Current Temperature Derating
100
» Nominal Derating = ;
Option Code AD:Nominal Derating = 80% of Rated Current ’Té 1
Option Code AB:Nominal Derating = 70% of Rated Current é l
» Temperature Derating § 1
Please refer to the following graph regarding the current derating value for e
ambient temperature. % 1
< |
Ex.) If FCC16 102AB (Rated Current:1.0A) is used under ambient temperature 70°C, :
Kamaya recommends, less than the current value derated as below, %55 }0 125

Rated Currentd 1.0AXx (Nominal Derating : 70% X Temperature Derating : 100%) =0.7A

NOTE > Please contact Kamaya Sale Dept, if you need to confirm Inrush current endurance,
Anti-pulse performance etc.
We can provide Application Guide for FCC, FHC selection.

Ambient Temperature(°C)
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CHIP FUSES; RECTANGULAR TYPE

I KAMAYA OHM s
FCC FHC

®Time / Current Characteristics

FCC10 AD : 0.15A0 1.25A

< < < < <
FHC10 AD : 1.6A0 3.15A |53853585SRESEY

OO

I
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Chip Fuses

FSC/In-rush Withstand

INEWS

CHIP FUSES; RECTANGULAR TYPE meessssssssssssssss KAMAYA OHM N

FMC/Low Ohm & Fast Acting

OFeatures

1. Suitable for over-current protection of the circuit of miniature portable
equipment.

2. Low internal resistance compared with FCC/FHC16 AB series for low
power consumption and voltage dropping.

3. Certified UL, c-UL.

.

-File No. : E176847 @
®

L\ RS o

4. Major application
*PC related equipment and peripherals (PC, Hard Drive, Printer etc.).
*Small portable devices (Mobile phone, PDA Battery Charger etc.).
*Digital Camera (Digital still camera).
*Game equipment.
*L.CD monitors, LCD modules.
*Battery pack.

®Dimension

]

Current value is marked on the cover coating.
Please refer to Ratings table on next page.

Unit : mm
Style Metric Inch L W H c d *Unit weight/pc.
FMC16 1608 0603 1.6+ 0.1 0.835% 0.45+ 0.10 0.3+ 0.15 0.3+ 0.1 2mg

*Values for reference

®Part Number Description

Example
Style
[ Fvc | | 16 ||| 252 | | AB | | TP
Product Type Rated Current * Packing & Standard Qty. (Min.)
FMC e.g. :102=1.0A B |Bulk (Loose Package)| 1,000pcs.
132=1.25A | 3digit TP |Paper Tape 5,000pcs.
252=2.5A *Refer to Tape and Packaging information on pages 48 and 49.
Size Option Code
Code | Metric | Inch Code Clearing Time
16 1608 | 0603 AB |Rated CurrentX200% 5s max.

334 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. 0 RoHSO



IS KAMAYA OHM
@ CHIP FUSES; RECTANGULAR TYPE FMC

®Ratings/Option Code : AB (Fast-Acting type)

MetricSIze inch Style Cozzted Curre;t Inlenr]nglhl:!neil]satihce Mark Interrupting Rating Electrical Characteristics S TeT[gature Range
501 0.5 260 F
751 0.75 140 A
102 1.0 110 L
132 125 80 M Rated Current | Opening time
152 15 65 H X100% 4h Min.
1608 0603 FMC16 32vd.c. 35A —55~+125
202 2.0 45 S x200% | 5s Max.
252 25 32 T
302 30 6 R X300% | 0.2s Max.
402 4.0 18 X
502 5.0 14 Y

®Performance Characteristics

Description Requirements Test Methods

Temperature rise on the 75°C max Ambient temperature : 10°C~30°C

surface ) Carrying Current : Rated current

Ei%r;dpls;;?nnggth of the No visible damage IEC 60127-4 Clause 83 1mm/s, amount of bend : 3 mm

Solderability At least 95% of the terminal surface must be covered by new solder | IEC 60127-4 Clause85 Be immersed into solder at 235°C for 2s. 8

Resistance to soldering | |\ i . . . . o 3

heat o visible damage. Meet electrical requirement IEC60127-4 Clause 8.7 Be immersed into solder at 260°C for 10s. L;
Note. Please contact KAMAYA for special applications. -S
®Recommended Derating for Rated Current 0

"

» Nominal Derating "o T~

100
90
80
70
60
50
40

Ex.) If FSC16 102AB (Rated Current 1.0A) is used under ambient temperature 70°C,
Kamaya recommends, less than the current value derated as below, zg

Rated Current : 1.0AX (Nominal Derating : 75% X Temperature Derating : 80%) = 0.6A 10

Nominal Derating = 75% of Rated Current
« Temperature Derating

Please refer to the following graph regarding the current derating value for ambient temperature.

e
c
©
=
2]
<
=
<
[}
>
¥
c
=
(@]
w
[T

Percentage of the rated current(%)

Fe=t=F4-r=-7-r--1
i

60 -50 -40-30-20 -10 0 10 20 30 40 50 60 70 80 90 100110120130
Ambient Temperature(°C)

®Time / Current Characteristics ®Help Support of Fuse Selection
< 5 < § sss s Please contact kamaya sales D(_apt, if you need to confirm
S S~ T @ 56 In-rush Current endurance, Anti-pulse performance etc.
100 t ¥ We can provide Application Guide for FMC16 selection.
SEiE
C | **’” i Messrs™** Kamaya Electic o, wad = Confirmations for Rush T ——
Verification of Chip Fuse Application " Reriticrossr — 3 T
10 m item for examination Operating condition T o E—
’UT Jeg 3 ax Joule Tniegral [D00A™2 ~us
E’ 1  ltem for recommend Amount T Soue miegra s
g i '= =| = Confirmation of Rush
= 1§ T T e Sy Pue T imes
o 1 —
% o1 | \ ———
S L — i - =t % T
Z ST EE; e T
\ \ \ \
AN \
001 \n \- \- 'S “ ‘\‘ Armbient Temperatire('C
=Sl o\ = Basi o secion
NN OO i
0.001 \ NNONTRN
0.1 1 10 100

Fusing Current (A)
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Chip Fuses

FSC/In-rush Withstand

CHIP FUSES; RECTANGULAR TYPE meessssssssssssssss KAMAYA OHM N

FSC/In-rush Withstand

®Features
1. 0603inch size is available and suitable for circuit protection of
portable devices and terminals.
2. High anti pulse performance.
3. Certified UL, c-UL.
-File No. : E176847

C“ us

4. Major application
*PC related equipment and peripherals (PC, Hard Drive, Printer etc.).
*Small portable devices (Mobile phone, PDA Battery Charger etc.).
*Digital Camera (Digital still camera).
*Game equipment.
*L.CD monitors, LCD modules.

-
s>
e

*Battery pack.

®Dimension
=
Current value is marked on the cover coating.
Please refer to Ratings table on next page.
Unit : mm
Style Metric Inch L w H [ d *Unit weight/pc.
FSC16 1608 0603 1.6+0.1 0.8 1302 0.45+0.10 0.3+0.15 0.3+0.1 2mg
*Values for reference
®Part Number Description
Example
Style
[ rsc | [ 16 ||| 252 | | AB | | TP
Product Type Rated Current * Packing & Standard Qty. (Min.)
FSC e.g. :102=1.0A B |Bulk (Loose Package)| 1,000pcs.
132=1.25A | 3digit TP |Paper Tape 5,000pcs.
252=2.5A *Refer to Tape and Packaging information on pages 48 and 49.
Size Option Code
Code | Metric | Inch Code Clearing Time
16 1608 | 0603 AB |Rated CurrentX200% 5s max.

3 6 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. (1 RoHS[




IS KAMAYA OHM
CHIP FUSES; RECTANGULAR TYPE FSC

®Ratings/Option Code : AB (Fast-Acting type)

Size Rated Current Internal Resistance U ) _ Category Temperature Range
Metric Inch Style Code A 1 ohm max. Mark Interrupting Rating Electrical Characteristics °C
501 0.5 400 F
631 0.63 300 I
751 0.75 210 A
801 0.8 180 K
102 1.0 115 L Rated Current | Opening time
132 1.25 90 M
152 1.5 70 H X100% | 4h Min.
32Vd.c. 35A —55~+125
1608 0603 | FSC16 162 16 60 N %200% | 5s Max.
202 2.0 50 S X300% | 0.2s Max.
252 25 37 T
302 3.0 28 R
322 3.15 26 U
402 4.0 18 X
502 5.0 14 Y
®Performance Characteristics
Description Requirements Test Methods n
Temperature rise on the 75°C max Ambient temperature : 10°C~30°C 2
surface ) Carrying Current : Rated current z
Q.
fBa%r;dpls;iennggth of the No visible damage IEC 60127-4 Clause 8.3 1mm/s, amount of bend : 3 mm -S
Solderability At least 95% of the terminal surface must be covered by new solder | IEC 60127-4 Clause85 Be immersed into solder at 235°C for 2s.
Resistance to soldering No visi ) . . . R o
heat o visible damage. Meet electrical requirement IEC 60127-4 Clause 8.7 Be immersed into solder at 260°C for 10s. <
Note. Please contact KAMAYA for special applications. E
. S
®Recommended Derating for Rated Current 0 =
—— 2
« Nominal Derating = 1;2 R <
= T )
Nominal Derating = 75% of Rated Current g ! 8
. _g' 80 1 [T
« Temperature Derating g !
Please refer to the following graph regarding the current derating value for ambient temperature. £ o i
S 50 1
(=3 1
Ex.) If FSC16 102AB (Rated Current 1.0A) is used under ambient temperature 70°C, £ 4 ' \
Kamaya recommends, less than the current value derated as below, & zg ! \
Rated Current : 1.0AX (Nominal Derating : 75% X Temperature Derating : 80%) = 0.6A 10 !

0 1
-60 -50 -40-30-20-10 0 10 20 30 40 50 60 70 80 90 100110120130
Ambient Temperature(°C)

®Time / Current Characteristics ®Help Support of Fuse Selection
<< < < . .
SORSIEFTIETSLES Please contact kamaya sales Dept, if you need to confirm
100 SRR ST In-rush Current endurance, Anti-pulse performance etc.
iESESEE We can provide Application Guide for FSC16 selection.
1
| Messrs™™ Kamaya Electic G, . | | ® Confirmations for Rush ey ——
10 1 Verification of Chip Fuse Application " Reriticrossr — C—— ) ——
'i 'i i 1 T l\len;!nrexam;zzuun . Operating mmm:nva T p—
- BRI SR & === e i =
e T e e D
E ‘l‘ ‘l‘ &» I ‘\\ = Confirmation of Rush
o .
nElE w e |
% 01 LML p———
LE i L v Wiy # 1 | 1
AN AW TR ¥ A |
T AR \ = EETT
AW W WY \\ \
001 AL
NN N A
\\ \\ \\ \‘\\\ \ m Basis of selection
0.001 NALATNNNNNNY o
o1 1 10 100
Fusing Current (A)
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Chip Fuses

FLC/Low-ratio Fusing

CHIP FUSES; RECTANGULAR TYPE meessssssssssssssss KAMAYA OHM N

FLC/Low-ratio Fusing

®Features
1. Low-ratio fusing.

-Rated Current X140% fusing (120s Typical.)
2. Certified UL, and c-UL.

-File No. : E176847

A o=
3.Major application @ @

*PC related equipment and peripherals (PC, Hard Drive, Printer etc.).
*Small portable devices (Mobile phone, PDA Battery Charger etc.).
*Digital Camera (Digital still camera).

*Game equipment.

*L.CD monitors, LCD modules.

*Battery pack.

®Dimension
=
Current value is marked on the cover coating.
Please refer to Ratings table on next page.
Unit : mm
Style Metric Inch L W H [ d *Unit weight/pc.
FLC16 1608 0603 1.6+0.1 0.8 7302 0.45+0.10 0.3+0.15 0.3+0.1 2mg
*Values for reference
®Part Number Description
Example
Style
[ rc | [ 16 ||| 102 | | AF | | TP
Product Type Rated Current * Packing & Standard Qty. (Min.)
FLC e.g. :102=1.0A B |Bulk (Loose Package)| 1,000pcs.
132=1.25A | 3digit TP |Paper Tape 5,000pcs.
202=2.0A *Refer to Tape and Packaging information on pages 48 and 49.
Size Option Code
Code | Metric | Inch Code Clearing Time
16 1608 | 0603 AF |Rated CurrentXx160% 5s max.
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IS KAMAYA OHM
CHIP FUSES; RECTANGULAR TYPE FLC

®Ratings/Option Code : AF (Fast-Acting type)

Size Rated Current Internal Resistance U ) - Category Temperature Range
Metric Inch Style Code A 1 ohm max. Mark Interrupting Rating Electrical Characteristics °C
102 1.0 120 L
Rated Current | Opening time
132 1.25 100 M
X100% | 4h Min. —55~
1608 0603 | FLC16 162 16 75 N 32Vd.c. 35A % in 55~+125
X160% | 5s Max.
202 2.0 55 S
®Performance Characteristics
Description Requirements Test Methods
Temperature rise on the 75°C max Ambient temperature : 10°C~30°C
surface ) Carrying Current : Rated current
]%%rédpls;?iannggth of the No visible damage IEC 60127-4 Clause 8.3 1mm/s, amount of bend : 3 mm
Solderability At least 95% of the terminal surface must be covered by new solder | IEC 60127-4 Clause85 Be immersed into solder at 235°C for 2s.
Resistance to soldering No visi . . } . R
heat o visible damage. Meet electrical requirement IEC 60127-4 Clause 8.7 Be immersed into solder at 260°C for 10s
Note. Please contact KAMAYA for special applications.
3
£
®Recommended Derating for Rated Current 0 g
——
» Nominal Derating = 1;2 R
El H
Nominal Derating = 70% of Rated Current g 90 i _E’
3 1 (7]
» Temperature Derating B 32 ! z
Please refer to the following graph regarding the current derating value for ambient temperature. £ 6o i %
o 50 ! oy
(=3 1
Ex.) If FLC16 102AB (Rated Current 1.0A) is used under ambient temperature 70°C, £ 4 H \ §
Kamaya recommends, less than the current value derated as below, s zg ! \ o
Rated Current : 1.0AX (Nominal Derating : 70% X Temperature Derating : 80%) = 0.56A 10 ! T

0 1
-60 -50 -40-30-20-10 0 10 20 30 40 50 60 70 80 90 100110120130
Ambient Temperature(°C)

®Time / Current Characteristics ®Help Support of Fuse Selection
éﬁ_ 33 Please contact kamaya sales Dept, if you need to confirm
100 bt In-rush Current endurance, Anti-pulse performance etc.

We can provide Application Guide for FLC16 selection.
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Verification of Chip Fuse
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CHIP FUSIBLE RESISTORS ; RECTANGULAR TYPE mssssssss KAMAYA OHM I
FRC

®Features
1. No flame, No smoke in overload conditions.
2. Suitable for Battery circuit and Power supply circuit.

®Dimension

Resistors

Rated resistance value is marked with 3-digit on the over coating

o
=]
@
S
w
2
<
(@)

FRC

Unit : mm

Style Metric Inch L W H [ d *Unit weight/pc.
FRC16 1608 0603 1.6+0.1 0.8 52 0.45+0.10 0.3+0.1 0.3+0.1 2.2mg
FRC20 2012 0805 2.0+0.1 1.25+0.10 0.6 0.1 0.4+0.2 0.4+0.2 6mg
FRC32 3216 1206 3.2+0.2 1.6 +0.15 0.6 +0.1 0.5+0.25 0.5+0.25 10mg

*Values for reference

®Part Number Description

Example
Style
[ FRCc | [ 20 | [ ¢ | [ 2~ | [ 100 | [ g | | TP
!
Product Type Tolerance on Rated Resistance
J +5%
Fusing Characteristics Rated Resistance
C ‘ standard E24series * Packing & Standard Qty. (Min.)
Size ex.:100=10Q B |Bulk (Loose Package)| 1,000pcs.
TP |P. T .
Code | Metric | Inch Size |Rated Dissipation p— ape:P aLpg p— 5’0230‘)::
16 1608 | 0603 16 1J 0.063W efer to Tape and Packaging information on pages 48 and 49.
20 | 2012 | 0805 20 | 2A | 0.1W
32 | 3216 | 1206 32 | 2B | 0.125W

A O Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. 0 RoHSO



A KAMAYA OHM
CHIP FUSIBLE RESISTORS; RECTANGULAR TYPE FRC

®Ratings
Size o : Temperature Coefficient | Preferred Number Fusing Characteristic Maximum | Category Temperature
Style Metric 2 [\)}Vssmatlon A R To:je: fIcé On of Resistance Series for ) o open-circuit Range
(Inch) Range ated Resistance 105G e Applied Power | Fusing Time voltage °C
1608
FRC16 (0603) 0.063 3.90~51Q 1.89W
2012
FRC20 (0805) 0.1 J(£5%) +1,000 E24 2.0W 30s max. 50V —55~+125
10~51Q
3216
FRC32 (1206) 0.125 2.5W

Note1. Rated Voltage = /(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)
Note2. Contact us for further information on other style, resistance and pre-arcing time-current characteristic than those mentioned above.
Note3. Contact us for information when inrush and surge voltage are supposed to be applied.

Note4. Maximum open circuit voltage is the value of voltage applicable to both ends of resistors,when a resister is open condition in a circuit.

This voltage shall be corresponding to 1,000 times the rated dissipation or maximum open circuit which is the less severe.

100

®Derating Curve

The derated values of dissipation for temperatures in excess of
70°C shall be indicated by the following Curve.

Area of recommended operation

Percentage of the rated dissipation(%)

. - -55 0 70 125
.Performance Characterlst'cs Ambient Temperature(°C)
Description Requirements Test Method JIS C5202-1990 g 2
Resistance Within specified tolerance 5.1 clause u%_g
[0]
) o
Ife 22;;2%: characteristic See Ratings Table 5.2 clause Room temp. and 100°C above. 5
Overload AR==5% 5.50¢l Rated voltage x2.5, 5 )
verloa No major visible damage .5 clause Rated voltage x2.5, 5s £
Eigastlstance to soldering AR=%3% 6.4 clause Dip into 260°C Solder bath for 10s.
Rapid change of AR=<+5% . i
ten‘?perature? No major visible damage 7.4 clause 5 cycle between -55°C and +125°C.
. - AR<+5% Rated voltage, 1.5h "ON", 0.5h "OFF", 40°C,
Endurance in humidity No major visible damage 7.9 clause 95%R.H.. 1,000h.
Endurance at 70°C AR=<+5% Rated voltage, 1.5h "ON", 0.5h "OFF", 70°C,
No major visible damage 710 clause 4 noon,

®Example of Typical Fusing Characteristics

Rated Resistance : 10 ohm Rated Resistance : 1 ohm
1000

Rated Resistance : 51 ohm

1000 ey 100
i | —H i i |
A | I I | I I I 1
100% 100% 10
| E==———=— ;
10% 10% \
z \ s BEBH——-— 3= ' \
E ; E === £ \
- \ s EEee——] %o _‘
5 01 %Qlﬁ 5 \
o} > I i in Y i i | >
w \ w I i I — i | L 0.01
0.01 0.01% N—
I i N | ~— ]
o001 000t 000"
0.0001 0.0001 0.0001
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
Power (W) Power (W) Power (W)
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CHIP ATTENUATORS messsssssssssassssamammmmmmms KAMAYA OHM

RAC101A

®Features

1. Suitable for use at DC and up to UHF band frequencies.

2. 75 ohm is available upon request.

3. Replaceable three discrete resistors with one chip on attenuation
circuits.

®Dimensions and Circuits

1 o e o
il

— Circuits —

; 1 2
Dot mark on Termination 1
L] Attenuation factor on Termination 2 to 3

i 3

m 'I_I Unbalanced 1 Type

Unit : mm

Style Terminal Style L W H Q a b *P | *Unit weight/pc.

RAC101A (o} 1.0+0.05 | 1.0+0.05 | 0.35+0.05 | 0.33+0.10 | 0.15+0.10 | 0.25*5% 0.65 1.1mg

*Values for reference

RAC101A EeIFAEIEGS

®Part Number Description
Example

Sty le

IR/‘ACII 10 | | ! LA || | F L ¢ ]| TH |
\ \
| Product Type | Characteristic Impedance Attenuation Factor * Packaging & Standard Qty. (Min.)

1 ‘ 50 ohm 0dB B | Bulk (Loose Package) 1,000pcs.

o.?gg TH | Paper Tape (2 mm pitch) | 10,000pcs.

1.5dB *Refer to Tape and Packaging information on pages 48 and 49.
2dB
3dB

4dB Terminal Style

5dB )
6B C |Convex Type| With corner

7dB

8dB

odB
10dB
11dB
12dB
13dB
14dB
15dB
16dB
17dB
18dB
19dB
20dB

Size Circuits
10 | W:1.0mm A | Unbalanced nType

X ITOMMOO|E > ooNololNwN<|=|Xlo
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I KAMAYA OHM
CHIP ATTENUATORS RAC101A

®Ratings
Style Characteristic | Attenuation Factor ToIeranceFZ:lg:t enuation Voltage Stan.ding Frequency Rated Input Power Categoryé;'r?éneperature
Impedance symbol dB B Wave Ratio Range mW/package °C
] 0 0 ] 0 0
X 0.5 +0.1 1.1max.
1 1
Y 1.5
2 2
3 3 +0.3
4 4
5 5
6 6
7 7
8 8 +0.4
RAC101A 50 ohm 9 9 DG <f <3GHz 100 —40~+125
A 10 1.2max.
B 11
C 12 +0.8
D 13
E 14 +1.0
F 15
G 16 *1.5
H 17
J 18 +2.0
K 19
L 20 +2.5

Note. The following information is available.
1. Test methods for Attenuation Factor and VSWR characteristics.

®Performance Characteristics Jis ¢ 5201-1: 1998

Requirements

RAC101A EeIFAEHIEE

Description 0.5-20B ‘ 3dB_5dB 6dB-20dB Test Methods
Measuring ! 2
ﬂé‘éﬁiféf te 50 ohm Cireuits R Ri=50 ohm
4 i3
Insulation resistance At least 100M ohm 50Vd.c., 60s
Solderability In accordance with Clause 4.17.4.5 Clause 4.17 Dip into 235°C Solder bath for 2s.

i i Within =0.1dB |  Within 0.2dB |  Within =0.3dB
Resistance to soldering ins0108 | winins0208 | winin 034 Clause 418 Dip into 260°C Solder bath for 5s.

heat
No major visible damage.
i Within =0.1dB Within £0.2dB Within +£0.3dB
giﬁ);gg}ﬁpge of thin ‘ thin ‘ i Clause 4.19 5 cycles between -55°C and +125°C.

No major visible damage.

Endurance at 85°C Within +0.1dB Within +0.2dB Within +0.3dB Clause 4.25.1 Rated input power, 1.5h"ON", 0.5h"OFF", 85°C, 1,000h.

Bend strength of the

face plating Within +0.1dB Within +0.2dB Within +0.3dB Clause 4.33 Amount of bend : 3 mm

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. 0 RoHSO 43



LINEAR POSITIVE T-C CHIP THERMISTORS; RECTANGULAR TYPE s KAMAYA OHM mmm
LTC

®Features

1. Linearity of resistance change in wide temperature range.

2. Suitable for temperature compensation, temperature sensing and
controling, and circuit protection applications.

3. Stability Class : 5%

®Termal Characteristics
— 4,500X106/°C

S
Temperature Characteristics and Linearity =~ & 30
< — 3,000X10°6/°C

AN

— 1,000X10°6/°C

-40 -20 0 25 40 60 75 100

.DimenSions Ambient Temperature(°C)

Rated resistance and T.C.R. value are marked with 4-digit on the over coating.
e.g. 10E3- 10:1,000x10°¢/°C
E3: 1.5k ohm

Please contact KAMAYA Sales department for further information.

2
<
(@]
'_
o
—

Thermistors

% Unit : mm
Style Metric Inch L W H [ d *Unit weight/pc.
LTC1/10 2012 0805 2.0+0.15 125798 0.6+0.1 0.4 +0.2 0.3%3% 5mg
LTC1/8 3216 1206 3.1+0.1 1.55+0.10 0.6+0.1 0.45+0.20 0.379% 9mg
*Values for reference
®Part Number Description
Example
Style
[ tte | [ 18 | 30 | [ 102 | | J | B
|Product Type| Rated Dissipation & Size Rated Resistance Tolerance on Rated Resistance
Code | Rated Dissipation| Metric | Inch E24 Series J ‘ +5%
1/10 | 0.1W 2012 | 0805 e.g.:102=1k ohm
1/8 | 0.125W | 3216 | 1206 * Packaging & Standard Qty. (Min.)
— - B |Bulk (Loose Package) | 1,000pcs.
T t fficient of Resist,
emperature Coefficient of Resistance TP |Paper Tape 5,000pCS.

Refer to Ratings Table on next page
e.g.: 30=3,000x10¢/°C

*Refer to Tape and Packaging information on pages 48 and 49.
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s KAMAYA OHM am

LINEAR POSITIVE T-C CHIP THERMISTORS; RECTANGULAR TYPE

LTC

heat

AR<%(1%+0.05 omh)

shall be carried out in Solder bath at 260°C for 5s.

Rapid change of
temperature

ARs=(1%+0.05 omh)

No visible damage

Clause 4.19

5 cycles between -40°C and +85°C.

Climatic sequence

AR=%(5%+0.1 omh) No visible damage

Clause 4.23

Dry/Damp heat(12+12h cycle), first cycle./
Cold/Damp heat(12+12h cycle), remaining
cycle./ D.C.Load.

Damp test, steady state

AR=%(5%+0.1 omh) No visible damage, legible marking

Clause 4.24

40°C, 95%R.H., 56 days, test a) of Clause 4. 24. 2. 1

Endurance at 70°C

AR<%(5%+0.1 omh) No visible damage

Clause 4.25.1

Rated voltage, 1.5h"ON", 0.5h"OFF",
70°C, 1,000h.

Endurance at the upper

®Ratings
Rated Resistance Range Preferrad Numb Isolation Cateaon T !
Temperature Coefficient of Resistance | Resistance Temperature | (Rated Dissipation at 70°C) Toleranceon | ' '© gr:;es fl;rrn er Vel aegoryRa:n;pera e
10%/°C Coefficient Tolerance LTC1/10 LTC1/8 Rated Resistance Resist Y ch
Code (0.1W) (0.125W) R
500 05 +100x10%/°C | 100 ohm~5.1k ohm | 100 ohm~ 10k ohm
800 08 +150x10%/°C | 100 ohm~5.1k ohm | 100 ohm~ 10k ohm
1,000 10 15% 100 ohm~5.1k ohm | 100 ohm~ 10k ohm
1,500 15 U 100 ohm~3.3k ohm | 100 ohm-~4.7k ohm
2,000 20 100 ohm~3.3k ohm | 100 ohm~4.7k ohm
2,400 24 100 ohm~1.6k ohm | 100 ohm~2.2k ohm
2,800 28 100 ohm~3.3k ohm | 100 ohm~3.6k ohm J(=5%) E24 100 -40~+125
3,000 30 100 ohm~3.3k ohm | 100 ohm~3.6k ohm
3,300 33 +10% 100 ohm~3.3k ohm | 100 ohm~3.6k ohm
3,600 36 51 ohm~ 910 ohm | 51 ohm~1.2k ohm
3,900 39 51 ohm~ 560 ohm | 51 ohm~ 910 ohm
4,200 42 33 ohm~ 360 ohm | 33 ohm~ 470 ohm
4,500 45 33 ohm~ 200 ohm | 33 ohm~ 180 ohm
Note1. Rated Voltage = /(Rated Disspation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)
Note2. Listed above will be made by order. Please contact KAMAYA for further information.
100
®Derating Curve _ |
The derated values of dissipation for temperatures in excess of g |
70°C shall be indicated by the following Curve. % 1
®Climatic Category 3 !
40/125/56 £ 3
Lower Category Temperature -40°C é? Area of recommended operation
Upper Category Temperature +125°C g 1
Duration of the Damp heat, Steady-State Test 56 days 0 ‘
40 70 125
. . Ambient Temperature(°C)
®Performance Characteristics Jis c 5201-1: 1998
Description Requirements Test Methods
No breakdown or flashover
Voltage proof R=1G ohm Clause 4.7 100Va.c.,60s g
O®
Variation of resistance : - . ,OE9 o =g
with temperature See Ratings Table Measuring temperature : +25°C/+75°C 52
'_
Overload ARs=x(1%+0.05 ohm) . Clause 413 The applied voltage shall be 2.5 times severe, 2s.
No visible damage, legible marking O
-
Solderability In accordance with Clause 4.17.4.5 Clause 4.17 235°C, 2s -
Resistance to soldering Clause 4.18  After immersion into the flux, the immersion into solder

AR=%(5%+0.1 omh) No visible damage Clause 4.25.3 125°C, no-load, 1,000h.

category temperature

Adhesion No visible damage Clause 4.32 5N, 10s

Bend strength of the

face plating ARsx(1%+0.05 omh)

Clause 4.33 Amount of bend : 3 mm
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TECHNICAL GUIDE meessssssssssasaaanmammmmmmmms KAMAYA OHM s

RECOMMENDED LAND PATTERN (SMD TYPE)

Note: This land pattern is not supported by the mounting evaluation.
This is reference information only.

®Application
All KAMAYA Surface Mount Devices

®Recommended land pattern (Reference)
1.Square chip type (No. of terminals: 2)

Size Flow soldering Reflow soldering
Metric Inch Al [ x|y | Al | x|vY
- 0402 01005 018 | 058 | 02 | 0.2
0603 0201 Not applied 03 | 09 | 03 | 03
1005 0402 05 | 13 | 05 | 04
> 1608 0603 10 | 26 | 08 | 08 | 1.0 | 20 | 08 | 05
2012 0805 1.3 | 31 | 125 | 09 | 13 | 27 [ 125 | 07
3216 1206 22 | 43 | 16 | 105 | 22 | 39 | 16 | 0.85
Y | A Y 3225 1210 22 | 43 | 25 [ 105 | 22 | 39 | 25 | 085
i B i 5025 2010 39 | 63 | 25 | 12 | 39 | 59 | 25 | 1.0
6332 2512 52 | 76 | 32 | 12 | 52 | 72 | 32 | 1.0

0 For RLP63, please refer to the page 21.
2.Chip network type (No. of terminal: Multiple)

Land pattern 1 Land pattern 2
P P
0 i ! i
! i ! i
L L e
m| <<| ! i o < i
: ] ' T
1 | .
! i ! i
X |c| x X |c| x
Land pattern 3 Land pattern 4
P oop !
i i ! —L
! l ! 1
! l ! l
L e
m| < ! i o <« ! i
alinn alEn
I |
! i : i
c O O
: X |c| x x| x
S
= Flow soldering Reflow soldering
Land pattern Style Terminals style ?
- Al B [ c | x | v A B c X Y
[am
i} RAC10 2D
1 . . . 1. .34 . 4
E RAC10 1A c 0.65 Not applied 0.5 3 0.3 0.33 0
= 2 RAC10 4D 0.5 0.5 1.3 0.15 0.35 0.4
<t
3 1 RAC16 2D A 08 | 10 | 26 | 035 | 045 | 08 | 10 | 20 | 035 | 045 | 05
o 2 RAC16 4D C
& 3 RAC16 8U C 0.64 Not applied 1.0 2.0 0.32 0.32 0.5
§ 4 RAC16 8D C 0.5 1.0 2.0 0.2 0.3 0.5
o]
Z  @Others

(1) Please contact Kamaya Sales Dept. for other products and further details.
(2) Please carry out an enough mounting evaluation when use these patterns.
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TECHNICAL GUIDE meessssssssssssaaaaaanmmmmmmmms KAMAYA OHM

RECOMMENDED SOLDERING CONDITION (SMD TYPE)

Note: This soldering condition is not supported by the mounting evaluation.
This is reference information only.

@Application
All KAMAYA Surface Mount Devices

®Recommended soldering condition (Reference)

1. Reflow soldering

1.1 Recommended condition of Sn-Pb solder. 1.2 Recommended condition of Sn solder
Reflow times: 2 times Reflow times: 2 times
_Peak2450 2500
230012400 ™\ 10s.max.
230
200
200
§ 5 180 /
o °
5 150 5 150
© [ Preheat
8_ [0}
IS Preheat g
o S 100
100 600 120s 100 30s
800 120s 400 30s
2. Flow soldering (Recommended condition of Sn solder and Sn-Pb solder)
24500 2500
200
o
Y
Ei
T 150
Q
Q
£
(7}
o
1100 1300
100 S
T
Preheat %
=
600 120s 30 5s

3. Soldering Iron (Recommended condition of Sn solder and Sn-Pb solder)
(1) Temperature of soldering iron tip: 300°C, Duration: 10 s max.
(2) Temperature of soldering iron tip: 350°C, Duration: 3 s max.

®0thers

(1) Please contact Kamaya Sales department for further information.

=
(=3
=
=
=
O
o
S
=
oc
o
a
—
[}
@D
o
uw]
=)
=
juw]
=
=
[}
[&]
o
oc

(2) Please carry out an enough mounting evaluation when use this profile.

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. 0 RoHSO 47



SURFACE MOUNT DEVICES meessssssssssssmmmmmms KAMAYA OHM mmm
Packaging for Surface Mount Devices

Label A

®Reel Dimensions

Label B

Unit : mm
Code A B C D E G H
. PA,TH,TP,TE Shoot molding 1.0 11.4+£1.0
Plastic Reel o 9 2+0.5
(EIA) ET-72008) |_Emmwidh) [ 10180 S5 | 260 [ | ©13+02 ° [ 13.0%1.0 ?2140.8
TE(12 mm width) 9 13 *1° 17.0£1.0 —

*Dimension A : Please contact KAMAYA for paper reels of @250mm and plastic reels of @330mm.

®Tape Dimensions (Unit : mm)
PtA TH (Cavity pitch : 2mm) TP  TE (Cavity pitch : 4mm)

t 2.010.053H ‘ 1.75:0.1

B@ete gl B 157 f
E} R R @g}?@ =

204005 j«—C o158 21539

=
t A A
LL‘ Pulling direction — »‘ ‘M Pulling direction ——
*Please contact Kamaya sales department for 1mm pitch cavity taping.
Metric Inch Style Code A B C W E t t t
0402 01005 | RMC1/32 0.24+0.03 |0.45+0.03 | 4.0£0.05 0.31£0.03|0.15+0.02 | 0.36+0.03
0603 0201 RMC1/20, RGC1/20 PA  |0.37£0.05 [0.67%0.05 40£0.05 0.42+0.03|0.27+0.02 | 0.45%0.05
1005 0402 FCC10, FHC10 0.65+0.10 [1.15£0.10 | 0.6+0.05 [0.55+0.05| 0.7 max.
RMC1/16S, RGC1/16S, RLC10, RCC10 TH 0.65:3% | 1.1570% 0.4+0.05 - 0.5 max.
RMC1/16 1.15+0.15 | 1.9+0.2 0.60.1 - 0.8 max.
RMC1/16, RGC1/16, FCR1/16
1608 0603 RVC16
1.15£0.15 | 1.9+0.2 0.6+0.1 - 0.8 max.
RLC16, RHC16, RCC16
FCC16, FHC16, FSC16, FLC16, FMC16, FRC16
RMC1/10, RGC1/10, FCR1/10 8.0£0.2
RNC20, RVC20, RPC20 3.5%0.05
2012 0805 RLC20, RHC20 TP  [1.6540.15| 2.5+0.2 -
LTC1/10
FCC20, FHC20, FRC20, RCC20
5 0.8+0.1 1.0 max.
5] RMC1/8, RGC1/8, FCR1/8 4.0+0.1
£ RNC32, RVC32, RPC32
= 3216 1206 RLC32 2.0+0.15 | 3.6%0.2 -
LTC1/8
FCC32, FHC32, FRC32
[%2]
8 RMC1/4, FCR1/4
g 3225 1210 RPC35, RLC35 2.85+0.20 | 3.5%0.2 8.0+0.3 - - 1.0£0.2
g RMC1/2, FCR1/2
2 5025 2010 RVC50, RPC50, RZC50 TE 31+0.2 | 55+0.2 - -
@ RLC50, RLS50
§ 12+£0.3 | 5.5%0.05 1.1+0.15
5 RMC1, FCR1
",6’ 6332 2512 RVC63, RPC63, RZC63 3.6+0.2 | 6.9+0.2 - -
> RLC63, RLS63, RLP63, MLP63
c
@ RAC1 02D +0.05 +0.05 +0.05 —
g RAG101A TH 1.15:8% | 1.159% 0.4 % 05 max.
e RAC104D 12401 | 2.240.1 8.040.2 0.4+0.1 -
Chip Networks RAC162D 1.8+01 | 1.8401 | 40+01 | |35+0.05
Chip Attenuators RAC164D _
RAC168U TP 1.91+0.1 3.6%0.2 0.6+0.1 0.8 max.
RAC168D 1.9+0.15 | 4.1£0.15 8.0+0.3 -
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I KAMAYA OHM
PACKAGING FOR SURFACE MOUNT DEVICES

®Bulk Case (Code : BA) (Unit: mm)

[ Please contact Kamaya Sales department about bulk package of RLP63, MLP63.

Slider
@Standard Packaging Quantities
Size
= Bulk case (pcs./case
Metric Inch ® )
1608 0603 25,000
Shutter 2012 0805 10,000
3216 1206 5,000
®Standard Packaging Quantities (Minimum Units)
Tape & Reel Bulk
. Outer Carton
Metric Inch Style M. P. Q. - Q'ty
Code (pes.freel) Reel Q'ty | Gross Weight | Measurement (pos.)
(pcs.) (kg) (m?) i
0402 01005 | RMC1/32 20,000 8.5
0603 0201 RMC1/20, RGC1/20 PA 15,000 8.0
1005 0402 FCC10, FHC10 7.8
RMC1/16S, RGC1/16S, RLC10, RCC10 ™ 10,000 6.5
RMC1/16 8.3
1608 0603 RMC1/16, RGC1/16, FCR1/16
RVC16 7.8
RLC16, RHC16, RCC16
FCC16, FHC16, FSC16, FLC16, FMC16, FRC16
RMC1/10, RGC1/10, FCR1/10 50 0.027
RNC20, RVC20, RPC20
2012 0805 | RLC20, RHC20 TP 5,000 86
LTC1/10
FCC20, FHC20, FRC20, RCC20
RMC1/8, RGC1/8, FCR1/8
RNC32, RVC32, RPC32
3216 1206 | RLC32 9.6 1,000
LTC1/8 01
FCC32, FHC32, FRC32
RMC1/4, FCR1/4
3225 1210 | Hocas RLCS5 50 8.2 0.02
RMC1/2, FCR1/2
5025 2010 | RVCS50, RPC50, RZC50 TE 4.000 6.4 p
RLC50, RLS50 ’ 20 %
RMC1, FCR1 %
6332 2512 | RVC63, RPC63, RZC63 8.3 =
RLC63, RLS63, RLP63, MLP63
RAC102D 0.027
RAC101A TH 10,000 66 g
>
. RAC104D 83 2
Chip Networks RAC162D 50 8.1 B
Chip Attenuators RAC164D P 5,000 o5 2
RAC168U : 8
RAC168D 5,000 8.6 5,000 :7%)
S
2
g
j:
o
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FIXED FUSIBLE RESISTORS meesssssssssssssssssmmmms KAMAYA OHM IR
FRN

®Features

1. Resistor fuses in overload conditions.

2. Suitable for use with paper-phenol PBC due to small size and light
weight.

3. Pre-formed products available by request.

4. Metal-film resistor element gives stable characteristics under
normal conditions.

5. Fusing immediately under abnormal overload. E

®Dimensions
¢od |
N/
!
H L H oD
I T T I [
Unit : mm
Style L D H d *Unit weight/pc.
FRN1/4 6.5+0.5 2.3+0.5 30+3 0.6+0.05 218mg
FRN1/2 8.5+1.0 3.0+0.5 30+3 0.6+0.05 292mg
FRN1 11.0+£1.0 4.0+1.0 35+3 0.7+0.05 655mg
*There is a broad space between the second and the third color bands. *Values for reference
®Part Number Description
Example
Style
[ RN | [ 12 | | A | | 101 | | J | | B
- |Product Type| Rated Dissipation Rated Resistance *Packaging
g 1/4 | 0.25W E24 Series B | Bulk (Straight)
§ 1/2 | 0.5W e.g.: 2R2=2.2 ohm HA | Horizontal Forming (Kinked) All Styles
% 1 1.0W 101=100 ohm HB | Horizontal Forming (Free-Standing)
S TB | 52 mm Width Tape (Ammo Box) FRN1/4
= TD | 52 mm Width Tape (Reel) FRN1/2
E *Refer to Tape and Packaging information on pages 64 and 65.
Fusible Characteristic Tolerance on Rated Resistance
A Characteristic A J +5%
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FIXED FUSIBLE RESISTORS

s KAMAYA OHM
FRN

®Ratings
Rated Dissipation | Temperature Coefficient . Perferred Number Category Temperature
Style at70°C of Resistance RatedRReS|stance R Toclielr:?nc_e et Series Range
W 10%°C ange iz e for Resistors “C
FRN 1/4 0.25
FRN 1/2 0.5 +300 1.0 ohm~1k ohm J (£5%) E24 —25~+155
FRN 1 1.0
Note1. Rated Voltage =V (Rated Dissipation) x (Nominal Resistance). (d.c. or a.c. r.m.s. Voltage)
. & 100
®Derating Curve g :
The derated values of dissipation for temperatures in excess of 2 :
70°C shall be indicated by the following Curve. 3 :
% Area of recommended operation
& -25 70 155
Ambient Temperature(°C)
®Performance Characteristics
Description Requirements Test Method JIS C5202-1990
Resistance Within specified tolerance Clause 5.1
Temperature characteristic . .
of resistance See Ratings Table Clause 5.2 Room temperature and 100°C above.
Overload Within =(1.5%+0.05 ohm) Clause 5.5 Condition A
No major visible damage Rated Voltage x 2.5, 5s
. . . Clause 5.7 FRN1/4  :300Va.c., 60s
Voltage proof No flashover, scorching or insulation breakdown FRN1/2,1 :350Va.c., 60s
Pulling Clause 6.1.2 (1) FRN1/4,1/2 :10N for 5~10s
Bond strength : P FRN1 :25N for 5~10s
of the face plating Lead is not cut, Terminal is not loose
Bending Clause 6.1.2 (4) 5N, 2 times
Vibration Within =(1%+0.05 ohm) Clause 6.3 Type A
No mechanical damage 10~55Hz, 3 directions, 2h each
Resistance to soldering | Within .:(1%-?-0.05 ohm) Clause 6.4 350°C, 2~2.5mm from the body 3.5s.
heat No major visible damage
Solderability At least 95% of the dipping surface must be covered Clause 6.5 235°C, 5s
by new solder
Rapid change of Within =(1%+0.05 ohm) _ogo o
temperature No major visible damage Markings legible Clause 7.4 25°C/+85°C for 5 cycles.
Humidity Within £(5%+0.1 ohm) o 059
(Normal Condition) No major visible damage Markings legible Clause 7.5 40°C 90-95%R.H. 500h.
. . Within £(5%+0.1 ohm) Clause 7.9 Rated voltage, 1.5h "ON", 0.5h "OFF",
Endurance in humidity No major visible damage Markings legible 40°C, 95%R.H., 1,000h.
Within £(5%+0.1 ohm) Clause 7.10 Rated Voltage, 1.5h "ON", 0.5h "OFF",

Endurance at 70°C

No major visible damage Markings legible

70°C, 1,000h.

Fusing
characteristic

This must melt and cut within the time indicated
below without burning or arcing characteristic A
24s at 15 times rated dissipation.

But with FRN1/4 R<4.7 ohm.
30s at 15 times rated dissipation.

Using the resistor without turning on electricity as

the testing sample at room temperature with no wind,
apply a voltage equivalent to the rated dissipation ratio
(keep the voltage fixed while testing), and measure
the times until the circuit current decreases drastically.

Note2. Fusing characteristic of constant current circuit is available on your request.
Note3. Other fusing characteristic products are also available. Contact KAMAYA for further details.
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IS KAMAYA OHM
FIXED FUSIBLE RESISTORS FRN

@®0Observation for smoke during fusing out

To illustrate fusing characteristics and flame resistance of KAMAYA The pictures taken at various time intervals graphically record the
OHM FRN type resistors. These pictures were taken of a 10 ohm ability of the FRN1/2 to withstand severe overload without smoke.
FRN1/2 subjected to an overload of 15 times rated power at room

temperature.

Figure-1 Figure-2

Before the voltage charge 3 seconds after the voltage charge Immediately after fusing

®Example of Typical Fusing Characteristics

Rated Resistance:4.7 ohm Rated Resistance:47 ohm Rated Resistance:100 ohm
30 30 30
25 25 25
—~ 20 —~ 20 —~ 20
2 2 2
@ @ kg
S \ S £
|_
o 15 5, 15 =15
c c £
g E E
[T [T L
10 10 10 \
5 \ 5 \ 5 \
0o 5 10 15 20 25 30 0o 5 10 15 20 25 30 0o 5 10 15 20 25 30
Rated dissipation ratio P/Pn(Times) Rated dissipation ratio P/Pn(Times) Rated dissipation ratio P/Pn(Times)
FRN 1/2
Rated Resistance:4.7 ohm Rated Resistance:47 ohm Rated Resistance:100 ohm
30 30 30
25 25 25
—~ 20 —~ 20 —~ 20
2 2 2
@ @ kg
S \ S £
|_
o 15 5, 15 =15
< < £
8 3 E [\
[T [T L
10 \ 10 10
5 \ 5 \ \ 5 \ \
I ~— D
0 2 0 2 0 2

0 5 10 15 2 5 30 0 5 10 15 2 5 30 0 5 10 15 2 5 30

Rated dissipation ratio P/Pn(Times) Rated dissipation ratio P/Pn(Times) Rated dissipation ratio P/Pn(Times)
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I KAMAYA OHM s
FIXED FUSIBLE RESISTORS FRN

Rated Resistance:4.7 ohm Rated Resistance:47 ohm Rated Resistance:100 ohm
30 30 30

25 \ 25 25

— 20 — 20 — 20
L K23 K2
[0] [0] [0}
£ £ £
= = F
o, 15 o, 15 o, 15 \
= £ =
[} [} (2]
=} > >
[T [T [T
10 10 10 \\

A

5 5 5
T — ]
0 0 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
Rated dissipation ratio P/Pn(Times) Rated dissipation ratio P/Pn(Times) Rated dissipation ratio P/Pn(Times)

»
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FIXED HIGH VOLTAGE RESISTORS messssssssssssssssss KAMAYA OHM

RNV

O®Features
1. High maximum working voltage, excellent for surge applications. ‘ ‘
2. [EC Publ. 65 applies to RNV1. ‘
3. Approved to UL, c-UL, BSI and VDE standards. |
*UL, c-UL, File No. E151897 ‘
510k ohm~910k ohm : 125V max.
960k ohm~11M ohm : 250V max. ‘
*BSI No.7778 |
BS EN 60065:1994 (BS 415:1994) : Sub-clauses 9.3.5,14.1
(a) and (b)
*VDE No.VDE-Reg.-Nr.10149
DIN EN VDE (EN 60065:1994-04,14.1a)

3\ T

4. Stability Class : 5% ‘

@®Dimensions

L-: distance between inner caps

L2 ‘ od

||
EO

I
—
i

I

Unit : mm
Style L1 L2 D H d *Unit Weight/pc.
RNV 1 120712 | 6.0min. | 4.0£1.0| 37+2 | 0.7+0.1 703mg

*Value for Reference

®Part Number Description

2 Example
3 Style
£ LRw | [ 1 ] | 225 | | J || B
% |ProductType| Rated Dissipation Rated Resistance Tolerance on Rated Resistance *Packaging
1 [1ow E24, 12 Series J | +5% B | Bulk (Straight)
e.g. : 225=2.2M ohm H | Horizontal Forming

HB | Horizontal Forming (Free-Standing)

TB | 52 mm Width Tape (Ammo Box)

TD | 52 mm Width Tape (Reel)

*Refer to Tape and Packaging information on pages 64 and 65.
Some code numbers may be added after packing codes.
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I KAMAYA OHM
FIXED HIGH VOLTAGE RESISTORS RNV

®Ratings
Rated Dissipation | Limiting Element | Temperature Coefficient . Preferred Number Isolation Category Temperature
Style at70°C Voltage of Resistance RatedRReS|stance ToIe;?:Sciztgch;ated Series Voltage Range
w v 10°C ange for Resistors v °C
+350 470k ohm ~4.7M ohm
RNV 1 +5% -55~
1.0 2,000 Z600-+500 5 6M ohm ~ 12M ohm J (£5%) E12 500 55~+155

Note1. Rated Voltage = /(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)
Note2. Limiting Element Voltage can only be applied to resistors when the resistance value is equal to or higher than the critical resistance value.
Note3. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage.

®Derating Curve £ 100 ‘
The derated values of dissipation for temperatures in excess of % 1
70°C shall be indicated by the following Curve. g 1
®Climatic Category 'g,, Area of recommended operation
55/155/56 g !
Lower Category Temperature -55°C 5 0 |
Upper Category Temperature +155°C -55 0 155
Duration of the Damp heat, Steady-State Test 56 days Ambient Temperature("C)
®Performance Characteristics Jis c 5201-1: 1998
Description Requirements Test Methods
Voltage proof No breakdown or flashover Clause47  V—block method 500Va.c.,60s
Variation of resistance See Ratings Table Clause48  Measuring temperature : +20°C/-55°C/
with temperature 9 +20°C/+155°C/+20°C
AR=%(0.5%+0.05 ohm) Clause 4.13  The applied voltage shall be 2.5 times of the rated
Overload No visible damage, legible marking voltage or 4,000V whichever is the less severe, 5s.

Conditioned at 40°C, 95%R.H., for 21 days.
Overloadability Within +20% : Charged 10kV to capacitor (1,000pF ) for 1 second
and discharge for 4 seconds, total of 50 cycles.

Robust Tensile AR=<%(1%+0.05 ohm) No visible damage Clause 4.162 10N for 5~10s
obustness
of terminations Bending AR=x(1%+0.05 ohm) No visible damage Clause 4.16.3 5N twice

Torsion AR=<%(1%+0.05 ohm) No visible damage Clause 4.164 180°C, 2 rotation
Solderability In accordance with Clause 4.17.4.5 Clause 4.17  235°C, 2s

: : Clause 4.18  After immersion into the flux, the immersion into
R I + : o
hgastlstance to soldering ﬁRST(?;f’J'g'OS ohml) ibl i solder shall be carried out in Solder bath
o visible damage, legible marking at 350°C for 3.5s.

g?r%%faqﬁpge of AR=<%(1%+0.05 ohm) No visible damage Clause 419 5 cycles between -55°C and +155°C.

Clause 423  Dry/Damp heat(12+12h cycle), first cycle./
Cold/Damp heat(12+12h cycle), remaining cycle./
D.C.Load.

AR=%(5%+0.1 ohm) Insulation resistance : R=100M ohm

Climatic sequence No visible damage

AR=<%(5%+0.1 ohm) Insulation resistance : R=100M ohm

»
=]
R
7}
@
[as
b=
53
S
&
@
=

40°C, 95%R.H., 56 days, test a),b) and c) of
Damp test, steady state No visible damage, legible marking Ciause 424 Clause 4.24.2.1
o AR=<%(5%+0.1 ohm) No visible damage Clause 425.1 Rated voltage, 1.5h "ON", 0.5h "OFF",
End t 70°C
ndurance a Insulation resistance : R=1G ohm 70°C, 1,000h. >
Endurance at the upper | ARs<x(5%:+0.1 ohm) No visible damage Cluse 4253 155°C, no-load, 1,000h. g
category temperature Insulation resistance : R=1G ohm
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FIXED CONDUCTIVE PATH RESISTORS msssssssssssssss KAMAYA OHM BN
RC1/2U

®Features
1. UL recognized component (UL1676) (File No.E151897)

3\ T

2. Reduce UL or CSA approval and maintenance cost.

3. Color band 5 is green signify UL 1676 approval and distinguishes
from standard resistors.

4. Stability Class : 10%

1
1
st
s

®Dimensions
_ ¢od !
H L H oD
I |
Unit : mm
Style L D H d *Unit weight/pc.
RC1/2U 9.5:9% 3.6+0.2 28+3 0.7 052 422mg
*Value for reference
®Part Number Description
Example
Stylc
[ rc | | 1/2U | | | 685 | | M | ] B
2 \ \ ‘ ‘
2 \ \
§ | Product Type | Rated Dissipation Rated Resistance Tolerance on Rated Resistance *Packaging
z 12U 0.5W E12, 6 Series K +10% B | Bulk (straight)
= e.g. : 685=6.8M ohm M +20% H | Horizontal Forming
2 106=10M ohm TB | 52 mm Width Tape (Ammo Box)
S TD | 52 mm Width Tape (Reel)
o

*Refer to Tape and Packaging information on pages 64 and 65.

O The name of this, product is granted as Conductive Path, but UL1676 and the requirements as Discharge Path shown in CSA22, 2 No,1-94
are satisfied, but the products performance does not cover all the requirements as Conductive Path.
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I KAMAYA OHM
FIXED CONDUCTIVE PATH RESISTORS RC1/2U

®Ratings
s Tolerance on Rated .
Style Rated P;S()ilgatlon VRTtted Rated Resistance EecisEnes ane Specified Line I\s/oll?tlon Categor}FI‘Temperature
& W o\;age Range Perferred Number Series|  Voltage o\;age fge
for Resistors.
K(£10%)
E12
250Va.c. max.
RC1/2U 0.5 350 1M ohm~10M ohm or 500 —55~+125
125Va.c. max.
M(£20%)
E6

Note1. Required characteristic performance is based on JIS C 6406 and UL 1676.
Note2. The name of this, product is granted as Conductive Path, but UL1676 and the requirements as Discharge Path shown in CSA22, 2 No,1-94
are satisfied, but the products performance does not cover all the requirements as Conductive Path.

@Storage

Temperature 20+15°C, Humidity 60%R.H. Max, Recommendation Storing Term 6 months after shipped from factory.

®Derating Curve 100

The derated values of dissipation for temperatures in excess of
70°C shall be indicated by the following Curve.

®Climatic Category

Percentage of the rated dissipation(%)

55/125/56
Lower Category Temperature —55°C Area of recommended operation
Upper Category Temperature +125°C

Duration of the Damp heat, Steady-State Test 56 days

-55 70 125

Ambient Temperature(°C)

®Color Coding

Fifth color band: Green (Symbol of UL approved component)
Fourth color band: Resistance tolerance; K or M (In the case of M: Nil color band)

Third color band
(Multiplier)

Second color band
(Second significant figure)
First color band

(First significant figure)

»
=]
R
7}
@
[as
b=
53
S
&
@
=

—— Rated Resistance

RC1/2U
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FIXED CARBON COMPOSITION RESISTORS mssssssssss KAMAYA OHM I
RC

O®Features

1. Improved pulse endurance characteristics compared to carbon-film

devices.
2. Wide resistance range is available, 1 ohm ~ 22M ohm.

3. Stability Class : 10%

aumm-
aus

442
it

®Dimensions
¢od \
= ‘
| ®
H |
‘ H L H ‘ oD
Unit : mm
Style L D H d *Unit weight/pc.
RC1/4 6.3 0.7 | 2.4+0.1 30+3 0.6 £0.05 222mg
RC1/2 9.5 28 3.6+0.2 28+3 0.7 3% 422mg
*Values for reference
®Part Number Description
Example
Stylc
[ rc || 1/4 | | | 102 | | J | | B
m | |
s | Product Type| Rated Dissipation Rated Resistance Tolerance on Rated Resistance *Packaging
8 1/4 | 0.25W E24, 12, 6 Series J +5% B | Bulk (Straight)
kS 1/2 | 0.5W e.g. : 2R2=2.2 ohm K +10% H | Horizontal Forming
3 102=1k ohm M +20% TB | 52 mm Width Tape (Ammo Box)
TD | 52 mm Width Tape (Reel)

*Refer to Tape and Packaging information on pages 64 and 65.
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IS KAMAYA OHM s
FIXED CARBON COMPOSITION RESISTORS RC

®Ratings
Rated Dissipation | Limiting Element . Combination of Rated Resistance Range and Temperature Coefficient of Resistance: ‘ Isolation Category Temperature
5 Rated Resistance = Fr— ’ Tolerance on Rated Resistance and
Style at70°C Voltage Range Temperature Coefficent of Resistance % Rated Resistance Perfere Number Seres o Resisos Voltage Range
w v at-55 °C [at+125°C Range v G
+65~0 | +1~-5 10hm~ 1k ohm J(= 5%)
RC1/4 0.25 250 1 ohm~5.6M ohm 10 - Tk ohm— 10K ohm . : |5$4o 100
+13 ~0 | 0~-7.5 | 11k ohm~100k ohm <_*E1g/°) —55~+125
+15 ~0 0~-10 | 110kohm~ 1M ohm '
. M( = 20%
RC1/2 0.5 350 1 ohm~22M ohm 20 0 0-—15 | 1M ohm=22M ohm (: -2 ) 500

Note1. Rated Voltage = /(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)

Note2. Limiting Element Voltage can only be applied to resistors when the resistance value is equal to or higher than the critical resistance value.
Note3. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage.

®Storage

Temperature 20+15°C, Humidity 60%R.H. Max, Recommendation Storing Term 6 months after shipped from factory.

®Derating Curve 100

The derated values of dissipation for temperatures in excess of
70°C shall be indicated by the following Curve.

®Climatic Category

Percentage of the rated dissipation(%)

55/125/56
Lower Category Temperature -55°C Area of recommended operation
Upper Category Temperature +125°C

Duration of the Damp heat, Steady-State Test 56 days

%5 70 125
. . Ambient Temperature(°C)
®Performance Characteristics Jis c 5201-1: 1998
Description Requirements Test Methods
Clause 4.7 V-block method RC1/4 100Va.c.,60s
Voltage proof No breakdown or flashover RC1/2 500Va.c. 60s
Variation of resistance . Clause 48 Measuring temperature : +20°C/-55°C/
with temperature See Ratings Table +20°C/+125°C/+20°C
o Clause 4.13 The applied voltage shall be 2.5 times of the
Overload ANRSt.(z.b/‘I’J'%1n?hm) leible markin rated voltage or twice of the limiting element voltage,
0 visible damage, legible marking whichever is the less Severe, 5s.
Tensile AR=<%(2%+0.1 ohm) No visible damage Clause 4.16.2 10N for 5~10s
Robustness  Bending | AR=+(2%+0.1 ohm) No visible damage Clause 4.16.3 5N twice
of terminations
Torsion AR=<%(2%+0.1 ohm) No visible damage Clause 4.16.4 180°C, 2 rotation
Solderability In accordance with Clause 4.17.4.5 Clause 417 235°C, 5s
: " Clause 4.18  After immersion into the flux, the immersion g
Resistance to solderin + y . ’ k7
het "9 ANRS‘.(QZI’J'%Jnshm) legible markin into solder shall be carried out 4mm from the 2
0 visible damage, legible marking body at 350°C for 3.5s. %
@?Tﬁ’r'gfaqﬁ[‘ge of AR=+(2%+0.1 ohm) No visible damage Clause 419 5 cycles between —55°C and +125°C. g
(100 ’ : ‘Ra Clause 423 Dry/Damp heat(12+12h cycle), first cycle./
Climatic sequence AR__.(.10 %+0.5 ohm) Insulation resistance : R=100M ohm Cold/Damp heat(12+12h cycle), remaining cycle./
No visible damage
D.C.Load.
AR=%(10%+0.5 ohm) Insulation resistance : R=100M ohm | Clause 424 40°C, 95%R.H., 56 days, test a) , b) and c) of
Damp test, steady state No visible damage, legible marking Clause 4.24.2.1
5 AR<%(10%+0.5 ohm) No visible damage Clause 4.25.1 Rated voltage, 1.5h "ON", 0.5h "OFF",
Endurance at 70°C Insulation resistance : R=1G ohm 70°C, 1,000h.
Endurance at the upper ARs:(_1 0%+_0.5 ohm) No visible damage Clause 4.25.3 125°C, no-load, 1,000h.
category temperature Insulation resistance : R=1G ohm
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I KAMAYA OHM s
FIXED CARBON COMPOSITION RESISTORS RC

®Typical Characteristics

*Surge Resistance Characteristics
Charging and discharging a 2,000 pF capacitor for 100 cycles.

10 10
0 0 a
9 ~_ 3 °
€ b T c
& -10 € -10
< <
RC1/4 ¢ RC1/2
a:1.2Mohm a:1.2Mohm
-20 b : 33k ohm -20 b 10k ohm
c:1kohm c: 1kohm
-30 -30
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Voltage(kV) Voltage(kV)
*Relationship between Load Ratio and *Endurance at 70°C
Category Temperature
0 0
\ 0
X 5 Load FactorP/Ph=1.25 0.25—1 X -1
& 10| 075 05 4
[an o
< < RC1/4
-10 -2
RC1/2
220k ohm in an
[ RC1/2 100k ohm n=50 atomosphere of 70°C
-15 2,500 hours -3
1 1
30 50 70 90 110 130 0 100 500 1000
Ambient Temperrature(°C) Testing Time(Hrs.)
*Variation with Time *Frequency Characteristics
Condition : 5~35°C , 45~85% R.H.
3 \ \
a: RC1/4 100k ohm 100 ~_
b:RC1/4 1k ohm
2 ¢:RC1/2 1M ohm ™~
g g7
£ [— — g
- %4 e 8 50
0 o a:RC1/4 a
b:RC1/2 b
25
-1 —
o
0 2 4 6 8 10 12 0.1 05 1 5 10 50 100
Variation with Time(month) (MHz - M ohm)
. o "Typical characteristics indicate the mean values of AR/R etc."
- OReliability Test »
_§ Endurance in humidity
< Samples : RC1/4J,100 ohm,1k ohm,10k ohm,100k ohmx150 each. Total 2,400.
% Conditions : Direct current voltage equivalent to the following load ratings in cycles on "ON" for 1.5h and "OFF" for 0.5h for
et a total of 5,000h in an atmosphere of 40°C, 90 to 95%R.H.
Criterion Load Ratio Total Testing Time | Number of Failures Failure Ratio Average LIS
(%) P/Pn T(Hrs. ) f(pcs.) (60% reliability level)
(%) A ACL(60%) (Hrs.)
0 2.984X10° 6 0.201 0.244 4.098x10°
20 2.990X10° 4 0.134 0.176 5.682x10°
ARR +5 60 2.997X10° 2 0.067 0.104 9.615x10°
100 2.992X10° 3 0.100 0.139 7.194x10°
Total 1.196X107 15 0.125 0.138 7.209%x10°
+10 Total 1.20X10’ 0 0.0055 0.007 1.299x10’
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JUMPER WIRES mussssssssaamammms KAMAYA OHM Il
JW

®Features "'w.*
1. 26 mm and 52 mm available for automatic insertion. "'u“
2. Pre-formed product available on request. “q.”
-
Ve
®Dimensions
1. Tape 1 w l 2. Forming
m
18 !
1
\ A
o
Example
A dimension x B dimension
50x 25
e N 50x 5.5
10.0 x 15.0
g . 125 x 2.5
T t *Please contact KAMAYA for other dimensions.
Unit : mm
Style w T t P Z S
52 mm Width Tape | S2+1 6.0+0.5 0.5max 5.0+0.3 1.0max 3.2min
26 mm Width Tape 26+0.2 e ) ) e ) ) ) )
®Ratings
Maximum Rated || Category Temperature
Currency(A) Range(°C)
10 -55~+155
Styic %
[ aw | | 1 | | 3 [ | | H16A 3
\ \ \ \
‘ ‘. ‘ - *Packaging
|Product Type| Dia Material H16A | Forming 5.0x2.5
1] $0.6mm 3 | Sn Plated copper H13A | Forming 5.0x5.5

H14D | Forming 10.0x15.0

H16E | Forming 12.5x2.5
TA 26 mm Width Tape (Ammo Box)
B 52 mm Width Tape (Ammo Box)

*Some code numbers may be added after packing codes.
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FIXED HIGH VOLTAGE RESISTORS; PRECISION mssssssssss KAMAYA OHM
RH

O®Features

1. This product has a low temperature coefficient of resistance and
features a choice of 100x10%/°C (K type) and 200x10¢/°C (D type).

. Extremely stable characteristics.

2
3. A wide range of high resistance values available.
4. Various resistance tolerance available.

5

. Most suitable resistor for high-tension circuits in which high
precision is required for example the physical and chemical

measurement equipment, X-ray apparatus, electron microscope
and the like. g
g g [ ]
®Dimensions
Unit : mm
Style L D H d *Unit Weight/pc.
RH 1 14.5+1.0 | 4.0+1.0 38+3 0.8 950mg
RH 2 26.5+1.0 | 5.0+1.0 38+3 1.0 1,950mg
RH 3 39.0+2.0 5.0+1.0 38+3 1.0 2,410mg
. . RH 4 52.0+2.0 | 9.0£1.0 38+3 1.0 6,880mg
*Dimension "L" should be measured
between both side of D/2.
RH 6 77.0£2.0 | 9.0£1.0 38+3 1.0 9,290mg
RH 8 97.0£2.0 | 9.0£1.0 38+3 1.0 11.469g
. ) *Values for reference
Note. Please contact KAMAYA for the details of marking.

®Part Number Description

Example
Stylc
| R‘H | | ? | | | D | | 500M | | J | | B |

| | | |
< | Product Type| Rated power * Temperature Coefficient of Resistance Rated Resistance Tolerance on Rated Resistance Packaging
% 1 1.0W K | *£100x10°%°C Available on demand F + 1% B | Bulk
= 2 2.0W D | +200x10°°C e.g.: 100M=100M ohm G + 2%

3 3.0W 1G00=1G ohm J + 5%

4 4.0W K +10%

6 6.0W

8 8.0W

*Marking and label indication for Temperature Coefficient Resistance
HVD : +100x107%/°C
HVS : £200x107%/°C
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FIXED HIGH VOLTAGE RESISTORS; PRECISION

s KAMAYA OHM
RH

®Ratings
Combination o Temperature Coeffcient of Resistance and rated Resistance Range
Rated Dissipation | Limiting Element | Maximum Overload Pulse Voltage Rated Resist Temnerature Coefficient Tolerance on
Style w Voltage Voltage kv ated nesistance peraue Rated
KV KV Range of Resistance Resistance
M ohm 10°°C
RH 1 1.0 15 4 4
RH 2 2.0 5 12.5 7.5 F(+ 1%)
RH 3 3.0 10 25 15 1<R<500 ‘ 4100 G(£ 2%)
< + o
RH 4 40 15 30 20 5005000 | 4200 J (£ 5%)
K(£10%
RH 6 6.0 20 40 30 ( )
RH 8 8.0 30 60 40

Note1. Rated Voltage= /(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)
Note2. Limiting Element Voltage can only be applied to resistors when the resistance value is equal to or higher than the critical resistance value.
Note3. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage.

100

®Derating Curve

The derated values of dissipation for temperatures in excess of
40°C shall be indicated by the following Curve.

Percentage of the rated dissipation(%)

|
|
|
|
|
|
|
|
|
|
Area of recommended operation
|
|
|
|

0
-25 40 100

Ambient Temperature(°C)

®Performance Characteristics

Description Requirements Test Method JIS C5202-1990
Resistance Within specified tolerance clause 5.1
Temperature characteristic | gee Ratings Table clause 5.2 Room temperature and 80°C above.
of resistance
Within £1% clause 5.5 Condition A
Overload AT
No major visible damage Rated voltage x 2.5, 5s
. . lause 5.6 Condition A
Insulation resistance At least 1,000M ohm c
dation rest 500Vd.c., 60s

Within 1%
No major visible damage

Apply (1.2x50)us pulse wave 10,000 times 10s each.

Pulse endurance See ratings table for pulse Voltage.

i | -1-2(1) 25N, 1 %

Bond Strength Pulling . o clause 6-1-2(1) 25N, 10s £
of the face plating | Lead is not cut Terminal is not loose 3

Bending clause 6-1-2(4) 90°C, opposite directions 5 times. 3
Solderability At least 3/4 of the dipping surface must be covered clause 6.5 260°C, 5s

by new solder

Rapid change of Within 1% _oEo o
temperature No major visible damage, legible marking clause 7.4 25°C/+85°C for 5 cycles.
Humidity Within +5% ° o
(Normal Condition) No major visible damage clause 7.5 40°C, 95%R.H., 1,000.
Endurance at 70°C Within £5% clause 7.10 Rated voltage, 1.5h "ON", 0.5h "OFF",

No major visible damage
*We have equivalent products for the use in insulating oil. Please contact us for further information.

40°C, 1,000h.
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s KAMAYA OHM
Packaging for Leaded Resistors

Unit : mm
®Tape Style w Li-Lz T t P z s
RNVA1 s 5.0+0.3
i ™ 5243
FRN1/4
{ Y FRN1/2 1.0max. | 6.0£0.5 | 0.5max. 1.0max. 3.2min.
RC1/4 5.08+0.38
RC1/2 52.401%
RC1/2U
{ Y
P
{ Y
Z
)
»
W
iR T
Unit : mm
®Ammo Box Style Code a b e
RNVA1 85+5
275+5
FRN1/4 60+5
B
FRN1/2 75+5 252+5
52mm 7545
RC1/4 Width 60£5 B 275+5
Tape
b RC1/2 + 4
‘ RC1/2U 65+5 455+5
C

Window Indication
Indication label

®Tape & Reel (Code : TD)

>

\/

®
k=]
@0
77}
4}
oc
-
D
=]
I
@
4

25
-

}g ﬁﬁk |

g Label indication

@ Unit : mm
&

3 Style Code A *A' B Ci C2 d Y

S

S

5 RNV1

> RC1/4, 1/2, 1/2U TD 260+5 280 75+ 5 60.4+1 78+1 14.5£0.5 3

= FRN1/2,1/4

g

§ *Value for reference
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I KAMAYA OHM s
PACKAGING FOR LEADED RESISTORS

Unit : mm
®Horizontal Forming (Code : H) Style Code A B t
,,{ N RC1/4 H60 10.020.5
— 1 1.5max.
RC1/4 H62 12.5+0.5
RC1/2
H 15.0=0.
@ RO1/2U 5.0+0.5 5.0+ 0.5 1.8max.
H77 15.0+1.0
] RNV1 1.5max.
H78 25.0+1.0
. . . . Unit : mm
Horizontal Forming (Free-Standing) (Code : HB) Stylo Gotn " = G : 5
Application : FRN, RNV FRN 1/4 10.0+1.0
8.055° 5.0+1.5 | 1.2+0.2 |1.5max.
FRN 1/2 12.5+1.0
HB
RNVA1
o FRNA 15.0=1.0 | 8.055° | 5.0+1.5 | 1402 |1.5max.
[3) Note. Recommended PCB hole : FRN1/4,1/2 : $0.75-¢0.85
FRN1, RNV1 : ¢0.9-¢1.05
Unit : mm
®Horizontal Forming (Kinked) (Code : HA) Style | Code A B c Q P
e (A == FRN1/4
FRN1/2 12.5+1.0 . .
HA 8000 5.0+0.5 1.0c0 1.5max.
@ FRN1 15.0+1.0
| Q
i o
] A
Tape & Reel Ammo Box Bulk Packaging
Syl Qty / Outer Carton Width of| Q'ty/ Outer Carton M.P.Q. Q'ty / Outer Carton
yie Reel |ReelSize| Qty/ |Gross [Measure- Taping Box Q'ty/ |Gross |Measure-|/ Q'ty/ Inner Q'ty/ |Gross |Measure-
(pcs.) (mm) Carton |Weight| ment (mm) (pcs.) Carton |Weight| ment |{PlasticBag)| Carton Carton |Weight| ment
[PES- (pcs) | (kg) | (m?) PCS.) | (pes) | (kg) | (m?) |\ pes. 7| (pes) | (pes) | (kg) | (m?)
RC1/2U 3,000 260 24,000 | 13 | 0.04 52 2,000 30,000, 16 | 0.05 (18835) 5,000 30,000| 13 | 0.04
RC1/2 3,000 260 24,000 | 13 | 0.04 52 2,000 30,000, 16 | 0.05 (13835) 5,000 30,000{ 13 | 0.04 %
o
RC1/4 5,000 260 40,000 | 12 | 0.04 52 2,000 30,000, 10 | 0.03 (210%205) 10,000 50,000 13 | 0.04 %
250 =
FRN1 O O O O 0 O O g O O (50 5) 3,000 12,000/ 10 | 0.03 o
o
FRN1/2 3,000 260 24,000 | 10 | 0.04 52 2,000 24,000 10 | 0.02 (18885) 7,000 | 28,000, 10 | 0.03 -%
o
FRN1/4 5,000 260 40,000 | 12 | 0.04 52 2,000 40,000, 13 | 0.03 (15’8)95) 8,000 | 32,000/ 9 | 0.03 §
(3]
RNV1 1,500 260 12,000 | 12 | 0.04 52 1,000 12,000 11 | 0.02 (5395) 4,000 12,000, 10 | 0.03 @
(=}
52 10,000 60,000 15 | 0.02 1000 =)
JW O 0 £
26 5,000 | 150,000, 17 | 0.03 |(200x 5) g
0 Please contact Kamaya Sales Dept. §
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I KAMAYA OHM

Product Marking

®Color coding
¢ Three - color band or four - color band system ¢ Five - color band system
(——= — — (——= — —
Color 1st color band | 2nd color band | 3rd color band | 4th color band Color 1st color band | 2nd color band | 3rd colorband | 4th colorband |  5th color band
1st figure | 2nd figure | Multiplier | Resistance tolerance 1st figure | 2nd figure | 3rd figure | Multiplier | Resistance tolerance
Black 0 0 10° - Black 0 0 0 10° -
Brown 1 1 10! F(£1%) Brown 1 1 1 10! F(£1%)
Red 2 2 102 G(£2%) Red 2 2 2 102 G(£2%)
Orange 3 3 10° - Orange 3 3 3 10° -
Yellow 4 4 104 - Yellow 4 4 4 104 -
Green 5 5 10° - Green 5 5 5 10° D(£0.5%)
Blue 6 6 10° - Blue 6 6 6 10° C(£0.25%)
Purple 7 7 107 - Purple 7 7 7 107 B(+0.1%)
Gray 8 8 108 - Gray 8 8 8 108 -
White 9 9 10° - White 9 9 9 10° -
Gold - - 107" J(£5%) Gold - 107 -
Silver 102 K(£10%) Silver 102 -
Not colored - - - M(£20%) *RC1/2U : Please refer to page 56.
*For three-color band system the 4th color band is eliminated
(Resistance tolerance is £20%).
e Example * Example
(—T—= | (—T—= —c—
] N
[ |
1st color band | 2nd color band | 3rd color band | 4th color band 1st color band | 2nd color band | 3rd color band | 4th color band | 5th color band
Brown Red Yellow Gold Purple Blue Gray Gold Brown
1 2 10* +5% 7 6 8 10 +1%
12 X10,000 (ohm) +5% 768 X0.1 (ohm) £1%
120k ohm J 76.8 ohm F

®Rated resistance symbols

The symbols to indicate rated resistance are depicted in 3 characters (for the E6, E12 and E24 series) or 4 characters (for the E48, E96 and E192 series) as indicated
below.

In the case of 3 characters, the first and second character represent the effective numeral, and the third character is the multiplier following the effective numeral.

In the case of 4 characters, the first, second and third character represent the effective numeral, and the fourth character is the multiplier following the effective numeral.
When a decimal point exists, the decimal point is represented by an R for all effective numerals.

* 3-Digit (example) * 4-Digit (example) * Resistance values of

100M ohm and greater(example)

Rated resistance symbols | Resistance value Rated resistance symbols | Resistance value Rated resistance symbols | Resistance value
R15 0.15 ohm R154 0.154 ohm 100M 100M ohm
1R5 1.5 ohm 1R54 1.54 ohm 1G00 1G ohm
150 15 ohm 15R4 15.4 ohm 10G0 10G ohm
151 150 ohm 1540 154 ohm 100G 100G ohm
152 1.5k ohm 1541 1.54k ohm *“The letters M and G are used as multipliers
153 15k ohm 1542 15.4k ohm for 106 and 10° respectively of the
154 150k ohm 1543 154k ohm resistance value expressed in ohms.

155 1.5M ohm 1544 1.54M ohm
156 15M ohm 1545 15.4M ohm
157 150M ohm 1546 154M ohm
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Kamaya Shipping Label

Kamaya products are put a shipping label on reel or other packaging.
Refer to the sample of the shipping label as follows.

®Example for chip resistors
RMC1/16K 272F TP 1608size, Fixed Thick Film Chip Resistor, 2.7k ohm F(+1%)

@ | RMC1/16 K 272F TP 01 @)
@ | PIN XXXX
(©)

2.7 KORIS20 50H0 5000PCS €

L/N 071412282H 0 708150
(5) KAMAYA OHM

=

(1)Product type(Style, Temperature coefficient of resistance, Rated resistance, Tolerance, Packaging)
(2)Parts number from customer (P/N)

(3)Quantity

(4)Shipping Lot Number (L/N)

(5)Manufacturer

(6)Internal code 1

(7)Internal code 2
*There are cases in which (2) and (7) are not shown on Kamaya shipping label.
*Please contact Kamaya sales department, if you need to confirm this label specification.
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Standard Resistance Values and Symbols

®Code Tolerances ®Temperature Characteristics Symbol Table
Code Tolerance on rated resistance Code Temperature coefficient of resistance
H +50% E +25x10°%/°C
N +30% C +50x10%/°C
M +20% K +100x10°%/°C
K +10% D +200x10°%/°C
J +5% A +500x10°¢/°C
G +2% M +1,000x10°¢/°C
F +1%
D +0.5%
C +0.25%
B +0.1%

@Significant Figure of Resistance Value

E6 E12 E24 E48 E96 | E192 E6 E12 E24 E48 E96 | E192 E6 E12 E24 E48 E96 | E192
10 | 10 | 10 | 100 182 igg oo | oo | oo | 215 ;;? ’g‘;g P e :;3451 %"‘é
104 223 481

105 | 105 | 1% 226 | 226 | 228 487 | 487 | 487

107 i ‘éé 232 25‘271 51 499 ‘é?g

11 110 Hg H;, o4 237 ii; 32‘8 511 g;; g;;

114 246 530
AR
120 258 56 56 556

121 | 121 | 12 261 | 261 | 281 562 | 562 | 962

124 | 12 27 | 27 267 | 287 576 | 278

127 | 127 | 127 274 | 274 | 274 590 | 590 | 5%

13 130 | 139 280 | 280 604 | %

133 | 133 | 188 287 | 287 | 287 6o | 619 | 619 | &9

107 | g 30 204 | 624 | £

140 | 140 | 140 301 | 301 | 301 649 | 649 | 849

143 }jg 309 g?g 68 68 68 665 g;"g

147 | 147 | 147 316 | 316 | 318 681 | 681 | €81

15 | 15 | 15 150 | 150 33 | 33 | 33 324 | 32 698 | 698
154 | 154 | 134 332 | 332 | 3= 715 | 715 | 118

16 158 | 1% 340 | 340 732 | 7
162 162 igz 348 348 g‘ég 75 750 750 %g%

o0 | 109 | % | g5 | ae | bt S il

172 370 796

174 } ;g 374 g;‘g‘ 82 82 806 g?g

18 | 1g | 178 | 178 | 178 a0 | 5o | 383 | 383 | 825 | 825 | 825
182 }gi 392 §g§ 845 g‘s‘g

187 | 187 | 1&7 402 | 402 | 402 866 | 866 | 89

191 }g; 412 ig 887 ggg

196 | 196 | 1% 43 | 42| 422 | iz 91 | 909 | 909 | 89

20 200 ggg 432 jgi 931 gi;
205 | 205 | 29% 442 | 442 | 442 953 | 953 | 98

210 g}g 453 jgg 976 ggg

*Please refer to each page for standard values of each parts.

Numerical Symbols and Multipliers
Code T(tera) G(giga) M(mega) k(kilo) m(milli) w(micron) n(nano) p(pico)
Multiplier 102 10° 10° 10° 10°° 10° 10° 10712

Formula of Ohm's Law

Direct Current Power(P) Voltage(E) Current(l) Resistance(R)
Calculating 2 E PR | P E P P E = P
Formula El R R IR PR | R R E I P 12
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"JIS C5201-1" established in 1998 was made on the basis of "IEC 60115-1:1982".
Technical terms and Electronics-Test Methods in the catalogue are based on "IEC 60115-1:1990".
Please refer to the cross reference down below for making a comparison between "JIS C5201:1994/JIS C5202:1990" and "IEC 60115-1:1990".

JIS C5201 : 1994
JIS C5202 : 1990

IEC 60115-1 : 1990
(JIS C5201-1 : 1998)

Nominal resistance value

Rated resistance

Critical resistance value

Critical resistance

Working temperature range

Category temperature range

Climatic category

Highest ambient temperature

Upper category temperature

Lowest ambient temperature

Lower category temperature

Duration of the damp heat, steady-state test

Rated power

Rated dissipation

Derating curve

Derating curve

Ratio to rated dispassion

Percentage of the rated dissipation

Rated voltage

Rated voltage

Maximum working voltage

Limiting element voltage

Maximum overload voltage

(Not applicable)

Stability class

Stability class

Resistance change after long term test

Limits for change in resistance-Long-term test

Resistance change after short term test

Limits for change in resistance-Short-term test

Tolerance on resistance value

Tolerance on rated resistance

Nominal resistance range

Rated resistance range

Standard values of nominal resistance

Preferred number series for resistors

Isolation voltage

Resistance

Resistance

Temperature characteristic of resistance

Variation of resistance with temperature

Temperature characteristic of resistance

Temperature coefficient of resistance

Temperature coefficient of resistance

Voltage coefficient

Voltage coefficient of resistance

Temperature rise

Temperature rise

Short-time overload

Overload

Insulation resistance

Insulation resistance

Dielectric withstand voltage (voltage proof)

Voltage proof

Intermittent overload

(Not applicable)

Robustness of terminations
Tensile strength of termination

Robustness of terminations-Tensile

Robustness of terminations
Torsional strength of lead/wire termination

Robustness of terminations-Torsion

Robustness of terminations
Bending strength of lead/wire termination

Robustness of terminations-Bending

Resistance to base material bending

Bond strength of the face plating

Adhesiveness Adhesion

Robustness of resistor body Robustness of the resistors bory
Resistance to vibration Vibration

Resistance to soldering heat Resistance to soldering heat
Solderability Solderability

Shock Shock

Resistance to solvent
Resistance to solvent of body

Component solvent resistance

Resistance to sovent
Resistance to solvent of marking

Solvent resistance of marking

Resistance to dry heat

Dry heat

Change of temperature

Rapid change of temperature

Resistance to damp heat (steady state)

Damp test, steady state

Endurance (under damp and load)

(Not applicable)

Endurance (rated road)

Endurance at 70°C

Stability

Endurance at the upper category temperature

Flame resistance-Flame resistance test

(Not applicable)

Flame resistance-Over-load burning
resistance test

(Not applicable)

Climatic sequence

Climatic sequence

Resistance to dry heat

Dry heat

Resistance to damp heat  (cyclic)
(first cycle)

Damp heat, cycle, test Db, first cycle

Resistance to cold

Cold

Low air pressure

Low air pressure

Resistance to damp heat  (cyclic)
(remaining cycle)

Damp heat, cycle, test Db, remaining cycle

D.C.Load

D.C. Load

Endurance at room temperature
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Term Explanation

m Resistors

Rated Dissipation

The maximum value of the electric power that can continuously be impressed to the resistor at the ambient temperature provided
for within the category temperature range is indicated.

The derated values of dissipation for temperatures in excess of 700 shall be indicated by the derating Curve.

Please note that the chip resistor networks provide for the rated dissipation of each element and each package when you use it.

Rated Voltage
The maximum value of the D.C or r.m.s. voltage that can continuously be impressed to the resistor at the ambient temperature provided for
within the range of the category temperature range is indicated.

Rated Voltage = (Rated Dissipation) (Rated Resistance). (d.c. or a.c. r.m.s. Voltage)

However, Limiting Element Voltage can only be applied to resistors when the resistance value is equal to or higher
than the critical resistance value.

Critical Resistance Value
Critical resistance value is the resistance value at which the rated voltage is equal to the limiting element voltage.
Below critical resistance value, please use the rated voltage as the limiting element voltage.

Limiting Element Voltage
The maximum value of the d.c. or r.m.s. voltage that can continuously be impressed to the resistor and the resistive element is indicated.
Limiting Element Voltage that provides for the kind and each shape is different.

Isolation Voltage

The maximum value of the d.c. voltage that can be impressed for 1 minute the one that the electrode (terminal) was lumped together and
between the insulation exterior or substrates is indicated.

When the voltage that exceeds the isolation voltage is impressed for the electrode and the insulation exterior (substrate), the insulation
exterior might be destroyed by generation of heat and the direct current electrolysis action by the leakage current.

Voltage proof
The r.m.s voltage is impressed for 1 minute the one that the electrode (terminal) was lumped together and between the insulation
exterior or substrates, and the insulation exterior indicates the maximum value of the voltage that breakdown or flashover.

Category Temperature Range

The ambient temperature of the resistor that can continuously be used adding a regulated rated load (electric power) is shown.
It is not a temperature of air outside of an electronic equipment, and it is necessary to compare it with the ambient temperature
in the electronic equipment in which the resistor is built in.

Derating Curve
The derated values of dissipation for temperatures in excess of 700 shall be indicated by the following Curve.

Variation of resistance with temperature (Temperature Coefficient of Resistance: TCR)
The change of resistance 10 rate of the resistor within the range of the category temperature (category temperature range) is shown.

Ro Ro 1

0 Temperature Coefficient of Resistance: TCR1 x 1040 0= —— x
Ro ToTo

R :Measured resistance at TO
Ro :Measured resistance at TO
T :Measured testO temperature (O)
To :Measured base temperature (O0)

Especially, because the resistance temperature coefficient tends the large dependence of the measurement resistance
on the measuring method, RLC/RLS/RCC/RLP&MLP needs noting.
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Term Explanation

m Chip Fuses & Fusible Resistors

Joule Heat
It is the heat generated by the current.
The fuse melts inside by joule heat, and interrupts the current.

Fusible Characteristics

Relation between current (I) and fusion time (t) that flows to fuse.

Characteristics of this catalog are typical examples of the representative characteristics.
It shows for the fusible Resistors by the relation between an impressed electric power (W)
and the fusion time (W-t characteristic).

Rated Voltage

It shows maximum voltage value fuse can work properly.

It is the maximum voltage value in which the circuit can be safely interrupted after the fuse workings.

On selecting a fuse, it is necessary to confirm that the maximum rated voltage is less than rated voltage.

Interrupting Rating
It shows Maximum voltage(Rated voltage) and Maximum current for an interrupting circuit safely.
Maximum voltage and Maximum current should be applied below interrupting rating.

Category Temperature Range
It is temperature range fuse can works with specified condition,
Ambient temperature is to be within category temperature range.

Rated Current
A value of current which the fuse can be complied with, according to the test conditions.
It is different from the maximum current that applied to fuses, considering a long life span, the deratings are required.

Steady - State Current
It is current value at time that regularly flows to circuit regularly.

Deratings

0 10 Nominal Derating
O OO Itis derating value for rated current.
0O O O The reduction rate is depended on the type of fuse.

0 20 Temperature Derating
O O O It is ambient temperature derating value for rated current.
O O O The reduction rate is depended on the types of fuse and ambient temperature.

In-rush Current(Rush current)

Current that rapidly flows on circuit when power supply is turned on.
In many cases In-rush Current is bigger than Steady-state Current.
Chip fuses are confirmed to withstand In-rush Current.

Internal Resistance Value

An internal resistance values shown in this document include values in any materials of fuse,
fuse element, outer terminations etc. Please refer to "section 10" for further information.
Additionally, resistance values are different depending on Temperature and Steady-state Current.

Maximum Open Circuit Voltage
Maximum open circuit voltage is the value of voltage applicable to both ends of resistors,[] when a resister is open condition in a circuit.
This voltage shall be corresponding to 1,000 times the rated dissipation or maximum open circuit which is the less severe.

71



MEMO

s KAMAYA OHM

72



eKamaya Global Network

a

KAMAYA ELECTRIC (H.K.

) LTD.

WORLD HONG KONG, CHINA

)

MMC ELECTRONICS (THAILAND) LTD. (SALES OFFICE)

THAILAND

KAMAYA ELECTRIC (M) SDN. BHD (FACTORY & SALES OFFICE)

SUZHOU WALSIN TECHNOLOGY
ELECTRONICS. CO.,LTD.

KAMAYA INC. SAN DIEGO SALES OFFICE\

SUZHOU, CHINA

HEAD OFFICE

KANAGAWA, JAPAN

SAN DIEGO, CA U.S.A

KAMAYA INC.
FORT WAYNE, IN U.S.A

KAMAYA INC.
L PASO, TX U.S.A

-

©

PERAK, MALAYSIA

T TAIWAN KAMAYA ELCTRIC CO., LTD. (SALES OFFICE
TACHUNG, TAWAN

¢

/s

WALSIN ELECTRONICS (S) PTE. LTD.

SINGAPORE

Application Facilities Standard  Certification Organization Certification No.  Certificate Date
1SO9001 Bureau Veritas Japan Co., Ltd | 187346 Jul.28,1995
—@®JAPAN | NAIE Factory Reliability Center for Electronic
1SO14001 Components of Japan EMS 02 028 May.9,2002
1SO14001 | SIRIM QAS Sdn, Bhd. K00810001 Jul.11,2003
MALAYSIA | KAMAYA ELECTRIC(M)SDN, BHD. 1SO/TS16949 NQA Global Assurance IATF 0054622 Jul.26,2007
1SO9001 22815 Jul.25,2007

JAPAN

NAIE FACTORY

HOKKAIDO RESEARCH CENTER

OSAKA OFFICE

HEAD OFFICE

LOGISTIC CONTROL DEPT




7)) BEEREART
KAMAYA ELECTRIC CO., LTD.
http://www.kamaya.co.jp

HEAD OFFICE

A-209, KSP R&D Business Park Building, 3-2-1

Sakado, Takatsu-ku, Kawasaki-shi, Kanagawa 213-0012 Japan
Tel:(+81)44-820-8560 / Fax: (+81)44-820-8563

E-mail : sales@kamaya.co.jp

Osaka Office 6th floor, Sin Nakajima Building, 1-9-20 Nishi Nakajima, Yodogawa-ku, Osaka-shi, Osaka, 532-0011
TEL: (+81) 6-6304-5761 FAX: (+81) 6-6306-0131

Logistic Control Dept 8-4-17 Fukayanaka, Ayase-shi Kanagawa, 252-1107
TEL: (+81) 467-71-0881  FAX: (+81) 467-71-0911

Naie Factory, Hokkaido 955-1 Naie, Aza, Naie-cho, Sorachi-gun, Hokkaido, 079-0397
Hokkaido Resersh Center  TEL: (+81) 125-65-2171  FAX: (+81) 125-65-2177

US.A KAMAYA INC. (SALES OFFICE AND WAREHOUSE)
URL http:/www.kamaya.com/
6407 Cross Creek Blvd. Fort Wayne, IN 46818 U.S.A.
Tel : (+1) 260-489-1533 / Fax : (+1) 260-489-2261 / E-mail : sales@kamaya.com
KAMAYA INC. (SAN DIEGO SALES OFFICE)
6312 Rancho Mission Road, 109 San Diego, CA 92108
Tel : (+1)858-487-9340 / Fax : (+1) 858-487-3540
KAMAYA INC. (EL PASO WAREHOUSE)
28-A Concord Street, El Paso, TX 79906 U.S.A.
Tel : (+1)915-779-7253 / Fax : (+1)915-779-7180 / E-mail : sales@kamaya.com

TAIWAN TAIWAN KAMAYA ELECTRIC CO., LTD. (SALES OFFICE)
No. 4-1 Nan 2nd Road, Tepz Tantzu, Taichung 427 Taiwan, R.O.C.
Tel : (+886)4-2532-0118, 0119 / Fax : (+886)4-2533-5458, 2068
MALAYSIA KAMAYA ELECTRIC (M) SDN. BHD. (1ST FACTORY AND SALES OFFICE)
No. 2, Jalan Klebang 1/5 Zone, Perindustrian Bebas, Kinta Jalan Kuala Kangsar,
31200 Chemor, Perak, Malaysia.
Tel : (+60)5-291-5522 / Fax : (+60)5-291-2600 / E-mail : Kmy@kamaya.com.my
KAMAYA ELECTRIC (M) SDN. BND. (2ND FACTORY)
No. 17, Jalan Klebang 1/6 Zone, Perindustrian Bebas, Kinta Jalan Kuala Kangsar,
31200 Chemor, Perak, Malaysia.
HONG KONG KAMAYA ELECTRIC (H.K.) LTD.
NO.638,Mei Jing West Road (523799) Xiniupo Administrative Zone
Dalang Town, Dong-Guan City, Guang Dong Province, China.
Tel : (+86)769-8106-9331 / Fax : (+86)769-8895-3204
CHINA SUZHOU WALSIN TECHNOLOGY ELECTRONICS. CO.,LTD.
NO.369 Changyang Street, Suzhou Industrial Park, Jiangsu P.R. 215024 China.
Tel : (+86)512-6283-6888 / Fax : (+86)512-6283-0886 / E-mail : kamayasales@kamaya.co.jp

SINGAPORE  WALSIN ELECTRONICS (S) PTE. LTD.
2 Jurong East St.21, #04-33F IMM Building, Singapore 609601
Tel : (+65)6896-3862 / Fax : (+65)6899-6697

THAILAND MMC ELECTRONICS (THAILAND) LTD.
129/2 Moo17 Bangplee Industrial Estate, Bangsaothong,
Bangsaothong Sub-District Samutprakarn 10540 Thailand
Tel : (+66)2-705-1346 / Fax : (+66)2-315-1565 / E-mail : mmethsa@mmeth.co.th

Important

Product specifications contained in this catalogue are subject tochange
at any time without notice. Please confirm specifications with your order.

Printed in Japan 2008.10




