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Chig Eroduct situation for environment ....... 0>

The reduction of the environmental hazardous materials(ex:Halogen,Antimony) of all chip product is promoted in KAMAYA now.

Pb free c'."a"éges’g',ggee Antimony free
or Br= ppm

Products RoHS (Pb = 1000ppm) & ) (Sb203 = 900ppm)
Cl+Br = 1500ppm

[General] RMC Series
[General] RGC Series
[General] RNC Series
[High Voltage] RVC Series
[High Voltage] RZC Series
[Surge] RPC Series
[Trimable] FCR Series
[Sencing] RLC Series
[Sencing] RLS Series
[Sencing] RLP - MLP Series
[Sencing] RCC Series
[Sencing] RHC Series

O1O1O1O0101010]0|0]0]0]0
X [O]OIx|x[x|x|x|x]|O|x]|x
OO0 10101010]0|0]0]0]0
Ol1O1O10101010]0]0]0]0]0

[Chip Network] RAC Series
[Chip Network] RAC168U

@)
X
@)
@)

@)
X
@)
@)

[Circuit Protection] FCC - FHC Series
[Circuit Protection] FCCR Series
[Circuit Protection] FMC16 Option code : AB
[Circuit Protection] FMC16  Option code : AH
]
]

[Circuit Protection] FMC10 Option code : AB
[Circuit Protection] SBF Series

OO0 |0]|0|0O
O1010|0]0|0
OO0 |0]0|0
O]1O01O0|0]0|0

[Circuit Protection] FRC Series

[Circuit Protection] SPC Series

[Circuit Protection] HSPC Series

[High Frequency] RAC101A

[Temperature Compensation] LTC Series

<<NOTE>> The threshold in Pb free, Halogen free and Antimony free product shows the content in a homogeneous material.
" O "mean the items are matched the condition. " X "mean the items are not match the condition.

RoHS Directive Comgliance & REACH Action

1. RoHS Directive Compliance 2. Kamaya REACH Action

(1) All Kamaya products are in compliance with RoHS directive*1. Kamaya produce and develop our products in compliance with REACH*?
which is effective since June 2007.
Please contact Kamaya Sales department about contained material of

(2) The following 6 materials are prohibited by RoHS directive.

-Lead(Pb) -Hexavalent Chromium ey . B .
-Cadmium(Cd) _-Polybrominated Bipheuyl(PBB) SVHC*® in Kamaya product, which need permission in REACH regulation.
-Mercury(Hg) -Polybrominated Diphenyl Ether(PBDE) *1 RoHS Directive(The restriction of the certain hazardous substances in

. . . electrical and electronic equipment.)
(3) PbO is content in glass materials of Kamaya products.

However, this is exception stated by RoHS directive. *2. REACH (The Regulation for Registration, Evaluation, Authorization,
=>Directive 2011/65/EU OF THE EUROPEAN PARLIAMENT and Restriction of Chemicals)
AND OF THE COUNCIL of 8 June 2011 7(c)-1 *3. SVHC (Substances of Very High Concern)
Electrical and electronic components containing lead in a glass or cer- Substances in REACH regulation that especially affect the global envir-
amic other than dielectric ceramic in capacitors, e.g. piezoelectronic onment and human body.
devices, or in a glass or ceramic matrix compound. Please refer to ECHA (European Chemicals Agency) website for detail
(4) About shipment product after January,2004 of our product(KAMAYA about SVHC in REACH regulation.

brand product),we ship it with an article (an electrode plating no lead

article) for environment. ECHA website :

(http://echa.europa.eu/chem_data/authorisation_process/
candidate_list_table_en.asp)
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ChipResistors

General purpose

KAMAYA OHM http://www.kamaya.co.jp

RMC

[ Halogen Free

[ Antimony Free

.Features 01005 to 2512 inch size and Jumper chip available.
Precise dimension by Laser-scriber method(RMC1/20,RMC1/32).
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.
Walsin Technology Corporation OEM products (1206 to 0402 inch) are also available.
. . Rated resistance value marking is 3-digit on the over coating except RMC1/16S & RMC1/20 & RMC1/32.
.D|menS|onS 4-digit marking is available for F & G tolerance except RMC1/16, RMC1/16S & RMC1/20 & RMC1/32 type. Unit: mm
| L | Style |Metric| Inch |Product L W H © d *Unit weight/pc.
[ | RMC1/32 0402 | 01005 | KAMAYA | 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 KAMAYA | 0.6+0.03 0.3 +0.03 0.23+0.03 | 0.1 +0.05 | 0.15+0.05 0.16mg
KAMAYA
RMCINGS | 1005 | 0402 o ™ 105005 | 05 £005 | 035:005 | 02 01 | 025 a% 0.6mg
KAMAYA
RMC1/16 1608 | 0603 1.6+0.1 8 1015 .45+0.1 .3 1041 3 £0.1 2m
c c ‘ WALSIN 6+0 0.8 5% 0.45+0.10 0.3 =0 0.3 %0 g
KAMAYA
— RMC1/10 2012 | 0805 WALSIN 2.0£0.1 1.25+0.10 | 0.55%0.10 04 0.2 04 *0.2 5mg
I
KAMAYA | 3.2%0.15 1.6 £0.15 | 0.55+0.10 05 +0.25 | 0.5 +0.25
= ._I RMC1/8 3216 | 1206 9mg
d d WALSIN 3.1£0.1 1.6 £0.1 0.6 +0.15 0451020 | 05 0.2
RMC1/4 3225 | 1210 | KAMAYA | 3.2+0.15 25 £0.15 | 0.55+0.15 05 $0.25 | 05 £0.25 16mg
Please refer to Specification (Reference) at the RMC1/2 5025 | 2010 | KAMAYA | 5.0+0.15 25 £0.15 | 0.55+0.15 | 06 +0.2 06 0.2 25mg
Website for Marking. RMC1 6332 | 2512 | KAMAYA | 6.3+0.15 | 32 +0.15 | 0.55+0.15 | 0.6 +0.2 | 0.6 +02 40mg
. Rat i n gs *Values for reference
Size issipati Rated Resistance Range Tolerance |Temperature Coefficient | Limiting | |sojation  |_Category
Style Metric Rat;‘: [;f)slp(a;tlon on Rated of Resistance |Element Voltage VEIFEIETD
(Inch) 1Q 10Q 100Q 1MQ 10MQ Resistance | Code 10%/°c Vol:/age \% Flaogge
0402 0.03 —laz~oal 1 ! —  [+e00~—200
AMC1/32 | (01005) | (05) : — <=2 1 ‘ PO = 15
0.47~0.91 | ! ! ' ' J — +1000~ +300
0603 0.05 h~392} ! ! ! ! FJ — +600~—200 50 —55~+125
X \ 4.02~9.76| ! ) : — _ [+350~—100
RMC1/20 || (5201) | (1.08) 1 o ; F6J | = i 25
. ! T AM~10M | FJ —
1005 04 1 1~9.76 | L F,J — +500~—200
RMC1/16S - T 10~1M ! G.J ; £200
(0402) a.on . ! 1.02M~10M | A — o0
1608 o1 — 1‘ 1~9.76 1 1 ‘ F6 —soo~—s00] 0 100
RMC1/16 || (0603) | (2.0A) : 10~10m G ——
| N ! N 11M~22M J — 00
0.27~0.91 | L i K — ,000~ +300
| 1~9.76 | [ | F.G.J — 00~ —200
oo | 388, | &% : T — et e [
! ! : ! ["2.21M~10M } S F (Js J _ +200
0.22~0.91 | N i i i K — +1,000~+300
[ 1~9.76 ! ! 1 F.G.J — |[500~—200
RvMcis | (3338 | 9 1 10~1Mm : %’ K700 —55~+155
§ 1.02M~10M } F,G,J _ +200
. : TIM~24M J =
0.2~0.91 J[ —5—s N K — ~+1,000~+300
~9. N F.J f— +500~—200
wovs | (BB | 5 | o~ : ===
! ! 1.02M~10M } S F. (J;.J — |+200 200
e E e : : e
avorz | 8385 | 83 = o : EESS
. 1. 1M~22M J — +200
0-98=091 ‘[ i~9.76 ! : FKJ - + 3’3‘1“_23%"
6332 1.0 } = . =
RMC1 (2512) | (2.0A) ‘ 10~1Mm } : S 200
| N | 1.1M~22M J — +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.
®Part Number Description
Example
Styic;
[ rRmc | [ 110 ] K | | 103 | | F TP
— - Tolerance on Rated Resistance *Packaging & Standard Qty. (Min.)
7T€mperat“r;tgﬁzf2féem of Res's‘a"_ce F = 1% B | Bulk (Loose Package) | 1,000pcs. | All Styles
K £100x109°C____|esistor & * 2% Resistor pa | Press-Pocket 20,000pcs. | RMC1/32
N J K :100; Paper Tape (2 mm pitch) 15,000pcs. | RMC1/20
lone| umper + o
Paper Tape RMC1/16S
None Jumper TH (2 mm pitch) 10,000pcs. RMC1/16
Rated Dissipation & Size AMGT/6
Code | Rated Dissipation | Metric | Inch Rated Resistance
1/32 0.03W 0402 | 01005 E24 Series TP | Paper Tape 5,000pcs. | RMG1/10
1/20 0.06W 0603 | 0201 e.g.:2R2=2.2 ohm (3-Digit BMC1/8
1/168 1005 | 0402 103=10k ohm Resist RMC1/4
116 0.1W 1608 | 0603 E96 S%Eg 0non 5 esistor TE | Embossed Tape 4,000pcs. Emg]/z
eg.: =10.2 ohm|4-Digit
ootz {oviz e QAR
14 0.5W 3525 | 1210 P J BA | Bulk Case 10,000pcs. | RMC1/10
- umper 5,000pcs. | RMC1/8
1/2 0.75W 5025 | 2010
1 1.0W 6332 | 2512 *Refer to Tape and Packaging information on pages 22 and 23.

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

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

[RoHS]
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RGC

Chip Resistors

General purpose

http://www.kamaya.co.jp KAMAYA OHM

’L Halogen Free

L Antimony Free

O®Features suitavle for precision applications.
High stabilized characteristics and Performance equivalent to thin film chip resistors.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

Line up, 01005 sizes resistor.

@®Dimensions

Rated resistance value marking is with 3-digit (E24) or 4-digit (E96) on the over coating.
RGC1/16 : only 3-digit marking is available.
RGC1/16S,1/20,1/32 : only No marking is available.

Unit : mm
= Style Metric Inch L w H c d *Unit weight/pc.
@D RGC1/32 0402 01005 0.4+0.02 | 0.2 +0.02 | 0.13+0.02 | 0.08+0.03 | 0.1 +0.03 0.035mg
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
+0.05
RGC1/16S 1005 0402 1.0+£0.05 | 0.5 £0.05 | 0.35+0.05 | 0.2 0.1 0.25 230 0.6mg
+015
RGC1/16 1608 0603 1.620.1 08 Ioms 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 04 +0.2 04 +0.2 5mg
RGC1/8 3216 1206 3.2+0.15 | 1.6 +0.15 | 0.6 +0.1 05 +025 | 0.5 +0.25 9mg
*Values for reference
®Ratings ®Part Number Description
Size Rated Resistance Range T Liniing Element | - Isolation - |Category Temperature EXampIe
Style | Metric | at70°C 10Q 1000 1kQ  1MQ Raled Resetance [—oorssanee Voltage
(inch) | ~w I | Code| 10°/°c v C y
RGC1/32 ‘f‘?fs) 003 | 100~100k D(+05%) | C | =50 15 ||_F‘"5C_| [ ““5 || [c a3 ] | T ][ TP ]
50 | -55-+125
0603 51~976 K [ +100 I I
RGC1/20 | 4501y | 005 i L } = i D(£05%) 5 25 ProductType Rated Dissipation & Size [Toermnceon * Packaging & Standard Qty. (Min.)
1005 [ 10~976 | § N K [ +100 Code |Raked Disspaiion | Metric | Inch [o] +o5% B |Bulk (Loose Package) | 1,000pcs.| All Styles
RGC1116S | (0a0z) | 0.069 | [ foo=im__| E(f?j*) C | =50 —55~+155 /32 | 0.08W | 0402 [01005 [El=10% | [ [Presspocket 20,000p0s.| RGC1/32
! . [ioagan| F) kT o0 1/20_| 0.05W__| 0603 | 0201 Rated Resistance Paper Tapo (2mm pitch) 116,000pcs | RGC1/20
‘ 33~9.76 \‘ i N F(+1%) K | +100 50 1/16S | 0.063W | 1005 | 0402 E24 Series o TH | Paper Tape (2 mm pitch) [10,000pcs. Eggmgs
1608 10~97.6 W iy -Dig|
RGC1/16 | (0603) w[?,'u‘m) I i T i D(+05%) [~ T = 59 100 1/16 | (6.063w)| 1608 | 0603 | |9 5473'””"'" TP | Paper Tape 5000pcs.| RGC1/10
| ; ! Tioazza] 1% K_| =100 —55~+125 110 | 5RRY [ 2012 | o805 £96 Series 4-Digi| RGC1/8
; 0.1 ©.9.: 7152=71.5k ohm |4-Dig
2012 | 0125 | 33976 i | FG) 1(-55~+155) e 25,000pcs.| RGC1/16
RGC110 | (ogoe) | gy | TERET] Thimii] © | % | 0 118 | (0'T25w)| 3216 | 1206] | [Femperature Coefiicientof Resistance | | BA | Bulk Case 10,000p0s [ RGC1/10
3216 025 | 33~976 i F(;%) *If Category T C |+ 50x10%°C 5,000pcs.| RGC1/8
RGOV | (1208) | “to125) | 10-47M Deosgrpm] O | TS0 | 20 Range is "~55~+155", Rated K +100x10%°C “Refer to Tape and Packaging information on
"1 If Category Temperature Range s '—55-+155", Rated Dissipation s applied to in ( ). Dissipation is applied to in (). pages 22 and 23
Note{. E24, E96 are for "F*(1%) and "D"(0.5%) *Please contact Kamaya sales department for
Note2. Rated Voltage = /{Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage) 1mm pitch taping of RGC1/18s, 1/20.

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.

D
RNC

L Halogen Free

L Antimony Free /L Pb Free

O®Features suitavle for high precision, higher stability and reliability applications.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.
New line up minimum sizes resistor 0201inch.

®Dimensions

| L |
| \

Rated resistance value is maked with 3-digit (E24) or
4-digit (E96) on the over coating.

RNCO6: only No marking is available. Unit : mm
Style Metric Inch L W H © d *Unit weight/pc.
@DRNCO06 0603 0201 0.6+0.03 0.3 £0.03 | 0.23+0.03 | 0.1 £0.05 | 0.15%0.05 0.16mg
+0.10 +02
RNC20 2012 0805 2.0£0.15 1.25 Zo05 0.6 0.1 04 %02 0.3 Ioj 5mg
+0.10 +02
RNC32 3216 1206 3.1+0.1 1.55 Tgo5 0.6 0.1 0.45+0.20 0.3 o5 9mg
*Values for reference
. . .
®Ratings ®Part Number Description
SES Rated Tolerance on | Te Liniing Element| Isolation |Celegary Temperas Exam p le
Style Metric a70c Range Rated Resistance |0 Resstance Voltage Seresfor | Voltage Range: Style-
inch) W ¢ Code] 107C e < RNC 32 E 1002 [ B ] [ i ]
00 2% 1000~ 1kQ B(¥01%) | E | +25 I—'—I ‘
RNCO6 470-4.9%Q . E| +25 15 50
(o201 | 008 siko—to | D05 e e Product Type Tenpaatre Coeicnt f Resisnce *Packaging & Standard Qty. (Min)
o012 1000~130kQ | B (£0.1%) cos +25x10%°C B } +0.1% B_|Bulk (Loose Package) | 1,000pcs. Al Styles
RNC20 0.1 N C (+0.25%) 75 —55~+125 C | +0.25% Press-Pocket
(0805) 10Q~130kQ | 5 (+0.5%) o5 E24 100 D | +05% PA | paper Tape (2mm pitch) |12-000PC RNCO0s
1000~180kQ | B (£0.1%) Size Rated Resistance TP |Paper T 5.000pcs.| FNC20
RNCa2 (fgég) 0.125 o0—1e0a | € (£025%) 150 s s — aper Tape 000pcs.| N2
D (+0.5%) 06 | 0603 | 0201 eg.:103=10kohm [0 *Refer to Tape and Packaging
Note1. Rated Voltage = /[{Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage) 20 | 2012 | 0805 E96 Series information on pages 22 and 23.
Note2. Limiting Element Voltage can only be applied to resistors when the resistance value |32 | 3216 | 1206 e.g.: 10R2=10.2 ohm 4-Digit
is equal to or higher than the critical resistance value. 100210k ohm

Note3. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage.

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order.
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High Voltage
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RVC

[ Halogen Free

[ Antimony Free

@®Features Higher Limiting Element Voltage compared with RMC series.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

®Dimensions

Rated resistance is marked with 3-digit (E24)
or 4-digit (E96) on the over coating.
RVC16 : only 3-digit marking is available.

Unit : mm
Style Metric Inch L W H c d *Unit weight/pc.
+0.15
RVC16 1608 0603 1.640.1 0.8 15 045+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 04102 5mg
RVC32 3216 1206 3.2%0.15 16 £0.15 | 0.55£0.10 0.5+0.25 0.5+0.25 9mg
RVC50 5025 2010 5.0+0.15 25 +0.15 | 055+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
®Ratings ®Part Number Description
Size | Rated Disspaton | Liming Element | Combinations of Rated Resistance Range and Tolerance on Rated Resistance | Temperature Coefiicient | Isolation | Caegoy Temperatuel EXample
Style || Metric | a70C Volage of Resistance | Voltage | Range
(inch) v D(+05%) | F(£1%), G(x2%) | J(£5%), K(£10%) |Code | 10%C 7 g Style:
1608 - 470Q ~ 10MQ K £100 RVC 32 [ K ] 1 475 ][ E ] 1 TP ]
RVC16 (0603) 0.1 200 - 470 — 4640 — 200 100 ‘ ‘
RVC20 ég(‘é) 025 400 = ‘OOON'OMﬁn 1 97‘52041 MQ K f;gg Product Type Size Rated - ging & Standard Qty. (Min.)
B = c: ri %
- ‘.'EJ,Z 025 100kQ~47MQ[_ 1000~10MQ | 100Q~51MQ K iﬂoo 12 ?s'oa égcog SEA:Sf;fL Mohm |3Digi 2 i ?;z/ B | Bulk (Loose Package) | 1,000pcs. |AllStyles
(1206) 500 — 470 ~ 97.60 — +200 ~85-+125 20 [2012]0805 E96 Series i G| +2% RVC16
RVCS0 gois 05 — 4700-20M0_|_4700-51M0 K 100, 500 32 32161206 e.g. : 7154=7.15M o DI [T 59 TP | Paper Tape 5,000pcs. | VG20
o - 5soo~2omgok\ AG;?omsw Mo K ifgg 50 1502512010 Kl =10 Ezczi
=
RVCS3 12232) 1.0 800 - 1000 ~ 5490 - 200 63 [6332]2612)] Eame%@?&.@:’:e”‘ﬂ - TE |Embossed Tape 4000ps- | pyce3
— ATQ - 97.60 L $500- 7200 *Refer to Tape and Packaging information

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.

on pages 22 and 23.

RZC

@®Features suitable for the backiight inverter for large-screen LCD.
Higher Limiting Element Voltage than RVC series.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

L Halogen Free L Antimony Free

®Dimensions

| L |
Rated resistace is marked with 3-digit(E24) on the over coating. Unit: mm
Style Metric Inch L W H c d *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
. . .
®Ratings ®Part Number Description
~
Size | Rated Disspa AntiRush i Tempeatre Coefcent | Prefered Nunber | Isol Example
svie | o | it A |rtodosstance| Tarmoan [pRn i it | oy | iy Sy
Inch) W ¥ Range Rated Resistance 107°C Resisors v C RZC 50 J ] [ TE |
RZC50 5025 | o 1500 J(x5%) ‘
(2010) [Prosuctryee | Size Tolerance on * Packaging & Standard Qty. (Min.)
3000 | 1.0MQ~16MQ K(£10%) +200 E24 500 -55~+125 Codal Tinch U] =%
%) — B | Bulk (Loose Pack: 1,000pcs. | All Sty
RZC63 (gg?g) 10 2000 M(£20%) 50 | 5025 | 2010 K[ =10% uk (Loose Package) pes. yles
s [eone | o512 | ml ao% TE | Paper Tape 4,000pcs. | Al Styles
Note1. Rated Voltage = y(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. [ — [Standaa | *Refer to Tape and Packaging information
Note3. Anti-Rush Voltage Charactoristics : 3,000V, 1sec "On", 9secoff" ,100,000 times, Room temperature. on pages 22 and 23.
4 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS]
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/L Halogen Free

L Antimony Free

O®Features Higher Anti surge performance compared with RMC series.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

®Dimensions
} L } Rated resistance value is marked with 3-digit on the over coating. Unit: mm
—r Style Metric Inch L W H c d *Unit weight/pc.
RPC20 2012 0805 2.020.1 1.25+0.10 | 0.55£0.10 0.3+0.2 0.4£0.2 5mg
= RPC32 3216 1206 32+0.15 | 1.6 +0.15 | 0.55+0.10 0.3+0.2 0.5£0.25 9mg
RPC35 3225 1210 32+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
-4 -2
®Ratings
. Combinations of Rated Resistance Range and
S'Z(? Rated Dissipation Temperature Coefficient of Resistance Tolerance on Limiting Element | Preferred Number |  Isolation | Category Temperature
Style Metric at70°C Rated Resistance | Temperature Coefficient | Rated Resistance Voltage Series for Voltage Range
(Inch) Range of Resistance 10%/°C v Resistors v C
RPC20 | 805 | 0.125 150
RPca2 | (508 | 025
0.27Q~0.91Q +200 J (£ 5%)
RPC35 | ($550) 05 10~ 1MQ +100 K(£10%) E24 500 —55~+155
1.1M~22MQ +200 M(£20%) 200
5025
RPC50 (2010) 0.75
RPCE3 | S333) | 10
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.
®1Pulse Limiting Power Curve Comparison (e.g 100Q value for reference)
10,000 RPCE3 — T T 1 10,000 [
RPC50 APC-Series RMC-Series-|
o RPC32 mC{
1000 gt gl RPC20 1000 RMC1/2
2 TS s = SSesE
g g MC1/1
8 T~ 8
2 LT 2
;E 100 .E 100 —
3 - 3
E = — s z | =
. -\\ .-\ — hn:! 0 M 5—_:----
—— 5
1 1
! 10 Pulse duration (ms) 100 1,000 ! 10 Pulse duration (ms) 100 1,000
* pulse limiting power curve is different from resistance value.
* Please contact Kamaya sales department for the details.
®Part Number Description
Example
Styic
[ rRrc | | 50 || 1 103 | | J | | TE |
\ \ ‘
\ \
Product Type Size Rated Resistance Tolerance on Rated Resistance * Packaging & Standard Qty. (Min.)
Code | Metric| Inch E24 Series J + 5% B | Bulk (Loose Package) | 1,000pcs. | All Styles
20 | 2012 | 0805 e.g.: 2R2=2.2 ohm 3-Digit K +10% TP | Paper Tape 5,000pcs. Sgggg
32 | 3216 | 1206 103=10k ohm M +20%
35 | 3225 | 1210 RPC39
TE | Embossed Tape 4,000pcs. | RPC50
50 | 5025 | 2010 RPC63
63 6332 | 2512 *Refer to Tape and Packaging information on pages 22 and 23.

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

5

[RoHS]



ChipResistors

Sensing

KAMAYA OHM http://www.kamaya.co.jp

RLc [ Halogen Free [ Antimony Free

.Features Most suitable for a detection of current in power source circuits, motor circuits, etc.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

®Dimensions
Rated resistance is marked with 4-digit on the over coating. (RLC20~RLC63)
RLC10 : only No marking is available.

Please contact KAMAYA for marking of RLC16. Unit: mm
Style Metric Inch L W H c d *Unit weight/pc.
= RLC10 1005 0402 1.0£0.05 | 0.5 +0.05 | 0.35+0.05 | 0.2+0.1 0.2575% 0.6mg

RLC16 1608 0603 1601 | 08 % 0.45+0.10 | 0.3+0.1 0.3 0.1 2mg
c ‘ RLC20 2012 0805 2.0£0.15 | 1.25+0.10 | 06 0.1 04202 04 +0.2 5mg
F RLC32 3216 1206 31£02 | 16 +0.15 | 0.6 0.1 05025 | 0.3 X% 9mg

+0.2

RLC35 3225 1210 3.1£0.2 25 *+0.15 0.6 +0.15 0.5%0.25 0.3 o3 16mg
T RLC50 5025 2010 5.0+0.2 25 1015 | 0.6 £0.15 0.6+0.2 06 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
},1.‘ },Q.‘ *Values for reference

®Ratings
Size | Rated Dissipation | Rated Current|  Rated Combinations of Rated Resistance Range, Temperature Isolation | Category Temperature
Styl Metri at 70°C e Besisans Coefficient of Resistance and Tolerance on Rated Resistance Voltage Range
yie etric 9 Rated Resistance Tolerance on | Temperature Coefficient 9 :
(Inch) W A Range Range Rated Resistance | of Resistance 10°/°C \ C
100mQ~220mQ J
0~+300
1005 240mQ~430mQ F,J
RLC10 | o0 0.125 0.11~1.11 |100mQ~10Q | —220mi=-430n F o 0500
3.60~10Q F.J £100
100
100mQ~180mQ F.G,J 0~+250
1608 200mQ~430mQ F.G,J 0~+200
RLC16 (0603) 0.25 0.14~1.58 |100mQ~10Q 47228”?&? F*FGJJ 100
2012 : ' —55~+125
RLC20 0 0.33 0.15~2.56 50mQ~180mQ F,G,J 0~+250
(0805) 50mQ-10Q 200mQ~430mQ F.G,J 0~+200
3216 470mQ~3.3Q F,G,J
RLC32 | 3338 0.5 0.18~3.16 o = +100
500
RLC35 | (i5%5) 0.66 0.44~3.63 50mQ~180mQ F,G,J 0~+250
RLC50 || (3533 0.75 0.47~3.87 | 50mQ~3.3Q 200mQ--430mQ) F.G.d 0:1+02000
RLC63 || 8335 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)
Note3. Limiting Element Voltage* is set up on RLC16, 20, 32, and rated current is not applied in the range of following rated of Resistance*2.

*1 RLC16=1.41V, RLC20=1.58V, RLC32=1.81V *2 RLC16 and RLC20 : 7.5Q<R, RLC32 : 6.2Q<R

The Rated Current in the above range of the Rated Resistance Value is calculated as below way.

Rated Current=Limiting Element Voltage/Rated Resistance

®Rated Resistance

Resistance| Code ||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 4.3Q 4R30
51mQ | RO051 90mQ R090 220mQ | R220 470mQ | R470 800mQ | R800 1.8Q 1R80 4.7Q 4R70
56mQ R056 91mQ R091 240mQ R240 500mQ R500 820mQ R820 2.0Q 2R00 5.1Q 5R10
60mQ | R060 100mQ | R100 250mQ | R250 510mQ | R510 900mQ | R900 2.2Q 2R20 5.6Q 5R60
62mQ R062 110mQ | R110 270mQ R270 560mQ R560 910mQ R910 2.4Q 2R40 6.2Q 6R20
65mQ | R065 120mQ | R120 300mQ | R300 600mQ | R600 1.0Q 1R00 2.7Q 2R70 6.8Q 6R80
68mQ | R068 130mQ | R130 330mQ | R330 620mQ | R620 1.1Q 1R10 3.0Q 3R00 7.5Q 7R50
70mQ | R070 150mQ | R150 360mQ | R360 650mQ | R650 1.2Q 1R20 3.3Q 3R30 8.2Q 8R20
75mQ | R075 160mQ | R160 390mQ | R390 680mQ | R680 1.3Q 1R30 3.6Q 3R60 9.1Q 9R10
80mQ | R080 180mQ | R180 400mQ | R400 700mQ | R700 1.50 1R50 3.90 3R90 10Q 100

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

®Part Number Description
Example Styl

[ rRc || 3 | || K | | R470 | | F | | TP |
\ \

Rated Resistance
Product Type * Packaging & Standard Qty. (Min.)

e.g.: R050=50m ohm

Size R100=100m ohm B | Bulk (Loose Package) | 1,000pcs. | All Styles
Code | Metric | Inch 1R00=1 ohm TH | Paper Tape(2mm pitch) | 10,000pcs. | RLC10
10 | 1005 | 0402 100=10 ohm RLC16
16 | 1608 | 0603 | [remperature Coefficient of Resistance . TP | Paper Tape 5,000pcs. | RLC20
20 | 2012 | 0805 | [ +100x109/°C Tolerance on Rated Resistance RLC32
32 3216 | 1206 — ys F +1% RLC35
35 | 3225 | 1210 0~+200x10™/°C G 2% TE |Embossed Tape 4,000pcs. | RLC50
50 | 5025 | 2010 || - | 0-+250x10%/°C ] =y RLC63
63 6332 | 2512 0~+300x10%/°C —o° *Refer to Tape and Packaging information on pages 22 and 23.

6 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS]
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Rcc L Halogen Free /L Antimony Free L Pb Free

O®Features New lineup, 0201 & 1206 Size, Lower than 50mQ.
Suitable for current sensing of small mobile devices.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

.DI menflons Resistance value is marking on surface.
} } Please refer to Specification (Reference) on kamaya website.
— Please contact Kamaya Sales Dept. for marking of RCC16.
RCC10 & RCCO06 is no marking. Unit : mm
uEu = Style \ Metric | Inch |Rated Resistance L W H © d *Unit weight/pc.
[@DRCC06| 0603 | 0201 |AllResistance| 0.6+0.03 | 0.3 +0.03 | 0.2325% 0157 5% 0.15£0.05 0.16mg
‘ c ‘ ‘ c ‘ RCC10 1005 | 0402 |All Resistance| 1.0+0.05 | 05 +0.05 | 0.352 3% 0.2525% 0.257 5% 0.6mg
e = 0.3 %0.1
RCC16 1608 | 0603 20mQ <R 1.6+0.1 08 5ox 05 +0.10 | 0.3 0.1 2mg
IT ,—llT R >20mQ 0.55 +0.1
T < 4 +02
RCC20 2012 | 0805 20mQ < R 2.0£0.15 | 1.25+0.10 | 0.6 +0.10 | 0.4 0.2 0 0 5mg
‘ d ‘ ‘ R >20mQ 06 +0.2
(@DRCC32| 3216 | 1206 | All Resistance| 3.1+0.2 16 +0.15 | 0.6 +0.10 | 05 +0.25 | 0.5 +0.25 9mg
'R ati n g s *Values for reference
Sizg Rated Disiipation Rated Current CO'?gmgg?gﬁ:jgg%%g%ﬂfgnce Ran%f:"d TelemEEs @n Isolation Category Temperature
Sy itsiits at70°C Range Rated Resistance Temperature Coefficient |Rated Resistance|  Voltage Range
(Inch) W A Range of Resistance 10°/°C V °C
RCCO06 0603(0201) 0.1 1.0~2.23 20mQ ~100mQ 0~+500 J (+£5%) 50
1005 25mQ ~ 50mQ 0~+350
RCC10 (0402) 0.125 1.11~2.23 51ma ~100mQ 150
1608 10mQ ~ 30mQ 0~+350 100
RCC16 0.25 1.58~5.00 33mQ ~ 50mQ 0~+250 F(£1%)
(0603) 51mQ ~100mQ +150 J (+5%) oIS
2012 10mQ ~ 27mQ 0~+250 B
RCC20 (0805) 0.33 2.56~5.74 30mQ ~ 50mQ 150 500
3216 20mQ ~ 33mQ 0~+250
RCC32 (1206) 0.5 2.23~5.00 36mQ ~100mQ 100
Note1. Rated Current = / (Rated Dissipation)/(Rated Resistance)
Note2. Rated Voltage = / (Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage)
®Part Number Description ®Rated Resistance
Examglle Resistance| Code | Mark | |Resistance| Code | Mark | |Resistance| Code | Mark
tyle-
RGC 0 050 [ T ] | 75 ] 10mQ | R010 | 010 39mQ | RO39 | 039 68mQ| RO68 | 068
[ 15mQ | R015| 015 40mQ | R040 | 040 70mQ| R070 | 070
Product Type _ Miv‘:ce _ [[Rated Resistance | [« et i — LPackPagLng&Stan?a(;gomy (Min. )/.\u _ 20mQ | R020 | 020 43mQ | R043 | 043 75mQ| RO75 | 075
o Tososogor] | °o°fosone | | £ tre | [P [BkloosTecgn | 1ooopes | Alate 22mQ | R022 | 022 |[47mQ [R047 | 047 || 80mQ[R080| 080
18 T1608[oeos TR AT LY il R 24mQ [ R024 | 024 |[50mQ [ R050] 050 |[ 82mQ[R082| 082
20 [2012]0s05 S A e 25mQ[R025 [ 025 |[51mQ[R051 [ 051 |[ 90mQ|R090 | =90
Lo i 1z0e TP | PaerTapo s000pcs. | RCC20 27mQ [R027 [ 027 ||56mQ [ R056 | 056 || 91mQ[ R091 | 091
QPrecautlons of use o T e e ez, |-30MQ | RO30 | 030 f60mQ | RO60 | 060 | [100mQ| R100 | R10
Resistive element is on bottom surface. 33mQ | R0O33 | 033 62mQ | R062 | 062
Please note for inspection of parts existence & nonexistence, inversion mounting by 36mQ | R036 | 036 65mQ | R065 | 065

Inspection machine. N
2. Resistance value will be changed by soldering condition. Please contact Kamaya Sales Dept. for any other resistance values.
Please design products in consideration of this change of resistance value.

RLs L Halogen Free L Antimony Free ’

O®Features suitable for current detection of high-precision circuits.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

®Dimensions
Rated resistance value is marked with 4-digit on the over coating. Unit: mm
Style Metric Inch L W H c d *Unit weight/pc.
RLS50 5025 2010 5.0+0.2 25%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
®Ratings ®Part Number Description
Example
Size | Rad Dispaton | Rated Curent | " orencrsion Contidens oo™ | toeancean | Isolation | CatoyTemece pSMe
gyb Metric ane Range Rated Resistance | Temperature Coefficient | Rated Resistance Voltage e RLS 1[5 ] [ R050 [ F ] [ TE ]
(inch) . A Range of Resistance 10°C. v ° ; -’—I T ‘
]
RLS50 (ggfg) 0.75 1.93~6.12 20mO~ 33mQ | 0~+350 (1%) [Proa e ] ‘ S\ze‘ [ Rated Resistance | To\eva‘nceon Rated Resistance * Packaging & Standard Qty. (Min.)
Soma—a7ma 01200 bt 500 554125 [Code[Metric | Inch le.g.: RO50=50m ohm F 1% 5 | Buk (Loose Pacage) | 1,000
RLS63 (22135) 1.0 228-7.07 50mQ~200mQ | 0~+150 J(£5%) 50 | 5025 | 2010 R100=100m ohm| G } uk Loose Package) | 1,000pcs.
63 | 6332 | 2512 J
Note1. Rated Current = (Rated Dissipation)/(Rated Resistance) TE | PaperTape 4000pcs.

Note2. Rated Voltage = /(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage) “Refer to Tape and Packaging information

on pages 22and 23.

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [J RoHS[ 7
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D
RLP,MLP

L Halogen Free [ Antimony Free L Pb Free

O®Features new lineup, 1MQ to 5mQ,10mQ,15mQ.
Suitable for current sensing of battery pack.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

H H Resistance value of RLP series are marked like below.
.DI mensions The resistance value of RLP63 & MLP63 are marked with 4 charactors on the overcoating.
L The resistance value of RLP20 & RLP32 are marked with "2 numbers" & "_" on the overcoating.
} } Please contact KAMAYA for marking of RLP16. Unit:mm
Style Metric | Inch [Ratd L W H © d *Unit weight/pc.
RLP16 1608 | 0603 10mQ 1.6%0.1 0.8 0.1 0.3 *0.1 0.2 *0.1 0.3 0.1 2mg
= @ RLP20 | 2012 | 0805 10mQ | 2.0+0.45 | 1.25%0.15 | 0.22%0.10 | 0.3 *0.1 0.47£0.20 3mg
1imQ 0.32+0.15 1.1 +0.25 1.1 *0.25 12mg
2mQ T 0.5 +0.25 0.5 *+0.25 11mg
@D RLP32 | 3216 1206 5mQ 3.2+0.15 1.6 *0.15 0.35%0.10 1.0 £0.25 1.0 £0.25 11mg
c ‘ c 10mQ 0.28%0.10 9mg
Y.e0-Y. 1Y | + +
15mQ 0.22+0.10 05 £0.25 0.5 *0.25 6mg
imQ 3.2 *0.25 0.38%0.15 2.2 *0.25 2.2 £0.25 50mg
+ + +
[ | =] no R L S L
+ + .75%0. .75%0.
d d 6332 | 2512 15mQ 631025 3.1 X025 0.23£0.15 0.95%+0.25 0.95+0.25 26mg
}——~‘ }——-‘ @ VLPE3 5mQ 0.51%0.15 1.1 +0.25 1.1 *0.25 64mg
10mQ 0.35+0.15 0.5 +0.25 0.5 +0.25 41mg
*Values for reference
O®Ratings
N Combination of Rated Resistance Range and .
Size Rated Dissipation Rated Current Temperature Coefficient of Resistance RETRET Isolation Category Temperature
Y o — 4
Style Metric at70°C Range Rated Resistance Tempgfra(urg Coifgmen( Rated Resistance Voltage HE:nge
itz ) i . Range Code | 107C v ¢
1608 K +100
RLP16 (0603) 0.33 5.7 10mQ N 370
2012 K +100
RLP20 (0805) 0.5 7.0 10mQ N 70
- +150
RLP32 3216 1 o ma K 100
1206 K +100 F(£1%) 5
(1206) 22.3,14.1,10, 8.1 2mQ, 5mQ, 10mQ, 15mQ N 70 k5% 100 55~+155
- +150
2 44.7 1mQ N 70
RLP63 6332 K 100
(2512) 1 14.1, 10, 8.1 5mQ, 10mQ, 15mQ N 70
K +100
MLP63 2 20.0, 14.1 5mQ, 10mQ N 70
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.
®Part Number Description
Example
Style
| RLP | | 63 | K | [ _Roos | | F | ] TE |
\ \ \ \ \
Product Type Size Rated Resistance| [Tolerance on Rated Resistance * Packaging & Standard Qty. (Min.)
RLP Code | Metric | Inch e.g.. R0O01=1mQ F +1% RLP16
MLP 16 {1608 | 0603 R010=10mQ J +5% TP | Paper Tape |5,000pcs. |RLP20
20 2012[0805 | e RLP32
32 (3216|1206 emperature Coefficient of Resistance RLP63
63 16332125121 | - +150%x10°%/°C TE | Embossed Tape | 4,000pcs. |\ pa3
-6
K +100x10 G/ZC “Refer to Tape and Packaging information on page 22 and 23.
N +70 x10%°/°C
®Rated Resistance ®Recommended land Pattern Unit
nit: mm
Style Resistance Marking Style Metric Inch ||Rated Resistance| A B X Y
RLP16 10mQ No Marking RLP16 1608 0603 10mQ 1.0 2.2 0.8 0.6
RLP20 10mQ 10 X RLP20 2012 0805 10mQ 0.8 2.7 1.35 | 0.95
1mQ 01 1mQ 1.0 1.45
2mQ 02 2mQ 2.1 0.9
RLP32 5mQ 05 Y A Y RLP32 3216 1206 5mQ 1.4 3.9 1.7 1.25
10mQ _10 B 10mQ
15mQ 15 15mQ 21 08
1imQ ROO1 1imQ 2.0 2.8
RLP63 5mQ R005 RLP63 5mQ 2.4 2.6
10mQ RO10 6332 2512 10mQ 76 | 35
15mQ RO15 15mQ 4.0 : ’ 18
5mQ R005 5mQ ) :
MLP63 10mQ R010 MLP63 1omQ
*Values for reference
®Precautions of use
Resistance value will be changed by soldering condition.
Please design products in consideration of this change of resistance value.
8 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS]
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RAc ’L Halogen Free /L Antimony Free

O®Features High-density SMD packaging contributes higher productivity and reduces assembly costs.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.
Walsin Technology Corporation OEM products are also available.

®Dimensions
Circuits

e

2

jiey

Rt | [R2 Rn
R1=R2=---=Rn

* Please contact KAMAYA for different resistance values.

=t

‘ RAC102D

I

EEF:D:I‘T RAC104D

P

RAC164D RAC168D
Note. Please contact KAMAYA for the detail of marking on the over coating. Unit: mm
Style | TerminalStyle| Product L w H Qi Q2 a b *P_ | *Unit weight/pc.
KAMAYA 1.0+£0.05 | 1.0+0.05 | 0.35+0.05 0.33£0.10 | 0.15+0.10 | 0.25%3%
- - X 1.1
RACI02D| C  |"WALSIN | 1.0£01 | 1.0£0.1 | 0.3520.10 0342005 | 02 £0.45 | 0252017 | % mo
KAMAYA 2.0+0.1 1.0£0.1 0.354+0.05 | 0.35+0.1 0.45+0.10 | 0.15+0.10 | 0.25+0.10
. 2.1m
RACIAD| C | "WALSIN | 2004 | 1.0£0.1 | 0.4520.10 | 0.3 £0.05 | 04 £0.1 | 02 £01 | 025:010 | *° 9
KAMAYA 3.2%0.1 1.6+0.1 05 +0.1 0.4 +0.15 | 0.6 £0.15 | 0.3 £0.2 | 0.25+0.15
m
RACIBAD| C |"WALSIN | 32:01 | 16£01 |05 £0.1 | 0.4 01 | 06 +01 | 03 0.1 | 03 502 | °% 9
RAC168D C WALSIN 3.8+0.1 1.6+0.1 0.45+0.1 0.3 £0.1 - 0.3 £0.1 0.3 £0.1 0.5 8.3mg
*Values for reference
. ®Part Number Description
®Ratings
I Il il IO R i e et el Example
— W/Element] OV\‘I/ZE:. A 109G v Besisos v :C | e ] oI Z 1 51 | g || 11 S 1T 5 ]
- J(£5%) 25 50 f f f f I
RAC104D 0063 0.25 1o Toa-1Ma 200 2 srizs [Product Type][Size ][ No.ofEements ][ Circuits | [ Termina style ] * Packaging & Standard Qty. (Min.)
:22::2 gz: F(j:;:(az: - ZZ e S H%MI B | Bulk (Loose Package) | 1,000pcs. |All Styles
Note1. Rated Voltage = /(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage) _ TH | Paper Tape (2mm pich) | 10,000pcs. §§§}g§3
Note2. Limiting Element Voltage can only be applied o resistors when the resistance value is equal to or higher than the critical resistance value. Rated Resistance | | Tolerance on Rated Resistance RAGTeID
Note3. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage. EQQAZWSDE;:‘SOKMN Resistor 5 £1% Resistor TP | Paper Tape 5,000pcs. RAC168D
JP [t | o] ——— e “Refer to Tape and Packaging information

on pages 22 and 23.

RAc 1 68“ [ Halogen Free /L Antimony Free

O®Features Highly suitable for the purposes of pull-up and pull-down.
Easy to handle because of no specified direction for mounting due to the symmetrical position of common terminals.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

®Dimensions @®Application Examples
Q2D

wf -Q
oEN |
L]
‘ El

Circuits
¢ 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.

Ri=Re=-..=R7=Rs

I

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/pe.

RAC168U C 32+0.2 | 1.6+0.1 | 05+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

®Ratings ®Part Number Description

Rated Dissipation Temperaure Coeicient | Limiting Element | Preferred Number | Isolation | Celeguy Terpeare Example
s Rated Resistance |  Toranceon
Style at70°c = . of Resisance Voltage: Series for Voltage Rarge y
W 109C v Resisiors v il I 1| [Tes ] 11 c 11 i ]
100~180 +250
RAC168U 0.063 J(£5%) 25 E24 100 —55~+125 I I
200~1MQ +200 [ProductType] | [ No. of Etements | [ Rated Resistance | Terminal Style
8 |8-Elements] E24 Series -C _waex Type _Wilh corner.
Note1. Rated Voltage = /(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage) g IOk ohm
Note2. Limiting Element Voltage can only be applied to resistors
when the resistance value is equal to or higher than the critical resistance value. - - .
Note. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage. [[_siz ] ] Circuits ] [Tolrance on Rated Resistance] [ Packaging & Standard Qiy. (Min) ]
16 [W:1.6mm U_[ Common Electrode 2: Same Type| |IFH +£5% | | B TBulk (Loose Package) [ 1,000pcs. |

TP | Paper Tape 5,000pcs.

“Refer to Tape and Packaging information
on pages 22 and 23.

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS] 9



ChipResistors

Trimmable & Sensing

KAMAYA OHM http://www.kamaya.co.jp

FCR

/L Halogen Free [ Antimony Free

.Features Trimmable device and replaceable with various resist

ors.

Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

@®Dimensions

| - |
Unit: mm
= Style Metric Inch L W H c d *Unit weight/pc.
FCR1/16 1608 0603 1.6+01 | 08 R% 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 32%0.15 | 1.6 £0.15 | 0.55+0.10 0.5£0.25 0.5£0.25 9mg
FCR1/4 3225 1210 32+0.15 | 25 +0.15 | 0.55%0.15 0.5+0.25 0.5+0.25 16mg
FCR1/2 5025 2010 50£0.15 | 25 £0.15 | 0.55+0.15 0.6£0.2 0.6£0.2 25mg
FCR1 6332 2512 6.3+0.15 | 32 +0.15 | 0.55+0.15 0.6£0.2 0.6£0.2 40mg
*Values for reference
®Ratings ®Part Number Description
Sizo | RatstDispaion|  OOTPOls of el Rooanco Range and | ey |LmingElment | Pt Numbor | Islaton | asyTreae Example
Style || Metic | a0 IR Recance [ Temperaiure Cooficient | Rated esiarce|  '012%° ek g (N ctace) e y
(inch) Range of Resisiance 10°7°C v Resisios v ¢ || For ] | /4 | |{CEE O TE ]
Ferine | 1908 | 0063 100~4.7MQ +200 50 100 ] ]
FoRto | 22 | o1 150 Product Type Rated Dissipation & Size [ Toetance o s Fessiare| ~ Packaging & Standard Qly. (Min.)
gg?g Code [Rated Dissipation| Metric | Inch =T 8% B [ Bulk (Loose Package) | 1,000pcs. | All Styles
Fome 2o | 0129 10-9.10 +500~—200 Les) E24 -55~+125 116 | 0.063W_| 1608 | 0603 S S iy oy Paper Tape 5.000pcs. | FORIAG
FCRI/4 2 | oes 20 |l 500 110 | 01w | 2012 | 0805 A )
ror12 525 | o< 200 /8 | 0.125W | 3216 | 1206 — v
2019 14 | 025W | 8225 | 1210 [ e o s TE | Embossed Tape 4,000pcs. | FCR1/2
FeR1 @s12) | 10 12 [osw[soes [aoto| | 21T FOR1
T [ 1ow [ess2|es2 - -
Note1. Rated Voltage = /(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. .m.s. Voltage) Refer to Tape and Packaging information on pages 22 and 23.

Note2.
Note3.
Note4.
Note5.

Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage.
T.C.R.: £100x10°6/°C (10 ohm~1M ohm) is available on your request.
The indicated values of Ratings are in the case without trimming.

RHC

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

[ Halogen Free [ Antimony Free

.Features Suitable for compact instrumentation, infrared rays, sensors, etc.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

®Dimensions

\ L |
‘ ‘ Unit : mm
Style Metric Inch L W H c d *Unit weight/pc.
+0.15
= RHC16 1608 0603 1.6+0.1 0.8 Zoos 0.45+0.10 0.3£0.1 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
v *Values for reference
— ]
. . .
®Ratings ®Part Number Description
Size | Rated Temperature Coefficient isolation| Calegory Temperaure
style o | v o‘at:g . Rated Resistance Tolerance on P Preferred Number \jglfag’: *Wga"gg ﬁj style
Inoh v Range Rated Resistance Iseries for resistors| \/ o
) RHC 20 [ 7560 ] [ ™ ] [ TP ]
100MQ ~ 270MQ J (£ 5%)
1608 100MQ ~ 4GQ K (£10%) ‘ ‘
RHC16 || com) M (£20%) 0~-2,000 —85~+155 [Frosweityes | Size Rated Resistance Toernceon FaedRessarce | | Packaging & Standard Qty. (Min,) |
5 100MQ ~ 150GQ N e . 100 [Code[ Metric [ Inch .9 100M=100M ohm J + 5% | B ] Buk (Loose Package) | 1,000pcs. |
100MQ ~ 160 J (= 5%) 16 | 1608 | 0603 1G00=1G ohm K +10% TP | Paper Tape 5,000
ez | 2012 — kLo 2,000 s51125 20 | 2012 | 0805 1060-10G ohm M -20% *Refer to Tape and Packaging
(0805) 100MQ ~ 1060 N (300 100G=100G ohm N +30% information on pages 22 and 23.
100GQ ~ 150GQ H (+£50%) +4,000 H +50%
1 D Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS]



RAC101A

Chip Attenuators &« Chip T hermistors

http://www.kamaya.cojp. KAMAYA OHM

/L Halogen Free

[ Antimony Free

@®Features suitable for use at DC and up to UHF band frequencies.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

®Dimensions

1H\

Circuits
1 2
N .IL nced
Unbalanced T Type
Unit : mm
T Style Terminal Style L w H Q a b P *Unit weight/p.
+0.10
‘ ‘ RAC101A C 1.0£0.1 1.07 0.35+0.1 0.33+0.10 0.15£0.10 0.25+0.10 0.65+0.10 1.1mg
<—>
*Values for reference
Dot mark on Termination 1
Attenuation factor on Termination 2 to 3
®Ratings ®Part Number Description
TR Example
Cli istic | Attenuation Factor pel Voltage Standing Frequency  |Rated Input Power R ICiED p
Style Factor Range
Impedance symbol | dB ® Wave Ratio Range mW/package o
— IR%‘\CIIwII;IIAIIFIIFII Tr ]
Il Il
2 2 [Product Type ] [c Impedance | ‘Attenuation Factor * Packaging & Standard Qty. (Min.)
3 3 +03 1 50 ohm 1 B_|Bulk (Loose Package) | 1,000pcs.
4 4 £ 298 TH | Paper Tape (2 mm pitch) | 10,000pcs.
5 5 i = jon on
RACIOIA 50 ohm e e 1.2max. DG <f <3GHz 100 _40-4125 | < | | — | g 45 ‘Refer to Tape and Packaging information on pages 22 and 23.
7 7 10 | W:1.0mm A _| Unbalanced Type 6 6
3 3 7 7d Terminal Style
s04 s =
Z 190 A 10dB

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

LTC

O®Features Linearity of resistance change in wide temperature range.
Suitable for temperature compensation, temperature sensing and controling, and circuit protection applications.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

L Halogen Free L Antimony Free { Pb Free

®Dimensions

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.

Unit : mm
Style Metric Inch L W H c d *Unit weight/pc.
+0.10 +0.2
LTC1/10 2012 0805 2.0£0.15 1.257005 0.6£0.1 04 +0.2 0.3 5p3 5mg
+0 2
LTC1/8 3216 1206 3.1£0.1 1.55+0.10 0.6+0.1 0.45+0.20 0.35, 9mg
*Values for reference
Rati ®Part Number Description
Rated Resistance Range — . \solati - EXample
Temperature Coefient of Resistance | Resistance Temperature | (Rated Dissipation at 70°C) Toeranceon | ‘;"e_d '“’"bs’ o ‘Ewm:";‘”“‘“’” Style
7 Coeffcent Tolerance LTC1/10 LTC1/8 eries for s i LTC 1/8 [ o | [tz ] [ | [ |
Code (0.1W) (0.125W) Resistors C ‘
500 05 +100x10°%/°C | 100 ohm-~5.1k ohm | 100 ohm- 10k ohm I I
800 08 :|50:10,s/ac 100 ohm-—5.1k ohm | 100 ohm- 10k ohm Product Type Rated Dissipation & Size [[Rated Resistance | [ Toeranceon
7000 0 100 ohm=5. 1k ohm | 100 chm_ 1ok chm Code [ RaedDissain] Metric [ Inch E24 Series J +5%
1,500 15 =15% 100 ohm-3.3k ohm | 100 ohm~4.7k ohm 1;10 | o.www [ 2012 | 0805 ©.9.102=1k ohm . -
/8| 0.125W | 3216 | 1206 * Packaging & Standard Qty. (Min.)
2,000 20 100 ohm-3.3k ohm | 100 ohm~4.7k ohm
T 5 Too Lo s o
2,800 28 100 0hm-3.3k ohm | 100 ohm-3.6kohm | J(=5%) E24 100 -40-4125 Refer o Ratings Tabl on nex! page TP |Paper Tape 500000
3,000 30 100 ohm-~3.3k ohm | 100 ohm-~3.6k ohm e.9.: 30=3,000x10°/°C *Refer to Tape and Packaging
3,300 33 £10% 100 ohm~3.3K ofm | 100 ohm-3.6k ohm information on pages 22 and 23.
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
4500 45 33 ohm- 200 ohm | 33 ohm- 180 ohm

Note1. Rated Voltage =

Rated Disspation)x(Rated
Note2. Listed above will be made by order. Please contact KAMAYA for further information.

nce). (d.c. or a.c. r.m.s. Voltage)

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

[RoHS]
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Chip Fuses

Circuit Protection

KAMAYA OHM http://www.kamaya.co.jp

Fcc, FHc L Halogen Free [ Antimony Free L Pb Free

O®Features Fast-Atcting Type. Suitable for over-current protection of the circuit of miniature portable equipment.
Please contact Kamaya Sales Dept, if you need to confirm Inrush current endurance, Anti-pulce performance etc.

We can provide Application Guide for FCC,FHC selection. ®
c s

Please refer to Specification (Reference) at the Website to confirm the specification for more detail. certified UL, c-UL. File No. : E176847

i i Current value is marked on the cover coating.
.DlmenSIOnS Please refer to Ratings table as below.
‘ L ‘ MRatings/Option Code : AD, AB, AA Unit : mm
| Style Metric Inch L w H c d *Unit weight/pc.
FCC10 1005 0402 1.0£0.05 0.5 £0.05 0.4 £0.05 0.2£0.1 0.25+0.10 0.8mg
FHC10
= FCC16
1608 0603 1601 | 08 3% | 045%0.10 | 032045 | 0.3 +0.1 2mg
FHC16
}.i.‘ }.i.‘ Eﬁg:g 2012 0805 2.0+0.1 1.25+0.10 0.6 0.1 0.4+0.2 04 +0.2 6mg
J— FCC32 0.6 £0.1 10mg
+ + + +
ﬁ I{ FHCa2 3216 1206 3.2+0.2 1.6 +£0.15 0.6520.10 0.5+0.25 0.5 £0.25 Timg
d T M Ratings/Option Code : LB
}‘—*‘ }‘—“ Style Metric Inch L W H c d “Unit weight/pc,
FCC10 1005 0402 1.0£0.05 0.5 +0.05 0.35 Max. 0.2+0.1 0.25+0.10 0.6mg
Values for reference
®Ratings/Option Code : AD (Fast-Acting type)
Size Rated Current Internal Resistance q : ’ i | Working Temperature Range
Interrupting Rating | Time/Current Characteristi
Notre inch Style Codo B m ohm m. Mark terrupting Rating e/Current Characteristics °C
151 0.15 2,700 o 32vd.c. 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. 35A
631 0.63 210 |
1005 0402 801 0.8 150 K
102 1.0 120 L
132 1.25 90 M
162 1.6 55 N
202 2.0 40 s
FHC10 252 55 36 T 24vd.c. 35A
322 3.15 26 u
151 0.15 4,000 oD 50vd.c. 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. 35A
1608 0603 801 0.8 130 KD
102 1.0 110 LD
132 1.25 85 MD
162 1.6 70 ND
202 2.0 55 sD
252 25 45 D 32vd.c. 35A
322 3.15 26 ub Rated Currentx250%
FHC16 e 20 P XD 24vd.c. 35A T —55~+125
201 04 330 401 Opening Time 5s max.
501 0.5 270 501
631 0.63 190 631
801 0.8 130 801
FCC20 102 1.0 100 102 50Vd.c. 50A
132 1.25 80 132
2012 0805 162 1.6 65 162
202 2.0 55 202
252 25 40 252
322 3.15 26 uD 3oVde. 50A
FHC20 402 4.0 19 XD
502 5.0 14 YD 24vd.c. 50A
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
3216 1206 132 1.25 85 132
152 1.5 78 152
162 1.6 75 162
202 2.0 65 202
252 25 45 252
322 3.15 26 uD
FHC32 402 4.0 19 XD 32vd.c. 50A
502 5.0 14 YD

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



Chip Fuses

Circuit Protection

http://www.kamaya.co.jp KAMAYA OHM

FCC, FHC

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

Size Rated Current Internal Resistance ' : : tins| Working Temperature Range
Metric Inch Style Code A ol . Mark Interrupting Rating | Time/Current Characteristics "0
201 0.2 2,400 z
251 0.25 1,000 C
321 0.315 750 D
401 0.4 620 E
501 0.5 340 F
631 0.63 290 I
1005 0402 FCccio 751 0.75 220 A 30vd.c. 35A
801 0.8 210 K
102 1.0 150 L
132 1.25 120 M
152 1.5 100 H
162 1.6 90 N
202 2.0 55 S
FHC10 Ses = 20 = 24vd.c. 35A
201 0.2 3,200 ZB
251 0.25 1,800 CcB
321 0.315 1,000 DB
401 0.4 750 EB Rated Currentx200% 5125
501 0.5 330 FB Opening Time 5s max.
631 0.63 280 1B
FCC16 751 0.75 210 AB 36Vd.c. 35A
1608 | 0603 801 0.8 200 KB
102 1.0 130 LB
132 1.25 110 MB
152 1.5 95 HB
162 1.6 85 NB
202 2.0 70 SB
FHC16 252 2.5 40 B 32Vd.c. 35A
501 0.5 330 FB
631 0.63 270 1B
801 0.8 190 KB
102 1.0 130 LB 50Vd.c. 50A
2012 0805 Fec20 132 1.25 100 MB
162 1.6 80 NB
202 2.0 65 SB
FHC20 252 25 40 B 32Vd.c. 50A
Size Rated Current Internal Resistance " oo | T stins | Working Temperature Range
Motric inch Style Code A o A, Mark Interrupting Rating | Time/Current Characteristics s
1005 0402 FCC10 321 0315 750 3 30Vd.c. 35A S e . —55~+125
®Rating/Option Code : AA (Fast-Acting type)
Size Rated Current Internal Resistance " oo | T stins | Working Temperature Range
Motric inch Style Code A o M. Mark Interrupting Rating | Time/Current Characteristics "0
50 0.5 270 50
63 0.63 90 63
80 0.8 30 80 )
2012 | 0805 FCC20 102 1.0 % 102 50vd.c. 50a | hated Currentx200% ~55~+125
165 16 65 165 Opening Time 120s max.
202 2.0 55 202
252 2.5 40 252

®Recommended Derating for Rated Current

« Nominal Derating

Option Code AD:Nominal Derating = 80% of Rated Current
Option Code AB,LB:Nominal Derating = 70% of Rated Current
» Temperature Derating

Please refer to the following graph regarding the current derating value for

ambient temperature.

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,

Rated Current : 1.0Ax (Nominal Derating : 70% x Temperature Derating : 100%) =0.7A

o

0

Temperature Derating

Percentage of the rated current(%)

—55 70 125
®Part Number Description Ambient Temperature(*C)
Example Style.
[ Fcc | | 20 | | 202 | | AD | | TP |
i i \ \ \
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
16 | 1608 | 0603 202=2.0A AD of Rated Current PA Paper Tape (2mm pitch) 10,000pcs. FHC10
AB | Within 5s under 200% FCC16 FHC16
20 | 2012 | 0805 LB of Rated Current TP |Paper Tape 5,000pcs. |FCC20 FHC20
32 | 3216 | 1206 AA | Within 120s under FOC32 FHOS2
200% of Rated Current TH |Paper Tape (2mm pitch) | 10,000pcs. |FCC10(LB)

*Refer to Tape and Packagi

ng information on pages 22 and 23.

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

Circuit Protection

KAMAYA OHM http://www.kamaya.co.jp

@D
FCCR 1 0 L Halogen Free L Antimony Free | Pb Free

@®Features suitable for over-current protection of the circuit of miniature portable equipment.
Low internal resistance compared with FCC10AB series for low power consumption and voltage dropping.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

®
Certified UL, c-UL. File No.: E176847 c“ us

®Dimensions
Current value is marked on the cover coating.
Please refer to Ratings table as below. Unit : mm
Style Metric Inch L W H c d *Unit weight/pc.
= FCCR10 1005 0402 1.0£005 | 05%0.05 0.4%0.05 0.2%0.1 0.25£0.10 0.8mg

*Values for reference

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

MetricSIze Inch Style Coli::ted Curre:t Inienr]ngmezi]s;i?ce Mark Interrupting Rating | Time / Current Characteristics Vorking Tenlpce;ramre Rage
151 0.15 1850 n
201 0.2 1250 z
1005 | 0402 | FCCR10 221 312‘:’5 232 g 24Vd.c. 35A ggfrﬁn%“tﬁﬁg‘ X 200% —55~+125
401 0.4 400 E
501 0.5 300 F
®Recommended Derating for Rated Current : .
100 emperature Deratlng
» Nominal Derating . !
Nominal Derating < 75% of Rated Current £
« Temperature Derating § ;
Please refer to the following graph regarding the current derating value for § l
ambient temperature. % 1
Ex.) If FCCR10 501AB (Rated Current:0.5A) is used under ambient temperature 70°C, § :
Kamaya recommends, less than the current value derated as below, = :
Rated Current : 0.5AX (Nominal Derating : 75% X Temperature Derating : 100%) = 0.375A  °_ - 125

Ambient Temperature(°C)

®Part Number Description

Example
Style:
[ Fcer | [ 10 | || 151 | | AB | | PA
Product Type Rated Current * Packing & Standard Qty. (Min.)
FCCR e.g. :151=0.15A B |Bulk (Loose Package)| 1,000pcs.
321=0.315A |3digit Press-Pocket
501=0.5A PA Paper Tape(2mm pitch) 10,000pcs.
“Refer to Tape and Packaging information on pages 22 and 23.
Size Option Code
Code | Metric | Inch Code Clearing Time
10 1005 | 0402 AB | Within 5s under 200% of Rated Current

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



Chip Fuses

Circuit Protection

http://www.kamaya.co.jp KAMAYA OHM

Option Code : AB / Low Ohm & Fast Acting r £ -
FMC1 6 Option Code : AH / In- rush Withstand (Halogen Free | Antimony Free L Plo[FIEE

O®Features Option code : AB/ Low internal resistance compared with FCC/FHC16 AB series for low power consumption and voltage dropping.
Option code : AH / High anti pulse perfomance.
Please contact Kamaya Sales Dept, if you need to confirm Inrush current endurance, Anti-pulce performance etc.

We can provide Application Guide for FMC16 selection.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.
®
Certified UL, c-UL. File No.: E176847 c“ us

®Dimensions
| L Current value is marked on the cover coating.
N B Please refer to Ratings table as below. Unit: mm
= 2
a B Style Metric Inch L W H c d *Unit weight/pc.
}—3“ }—3“ FMC16 1608 0603 1.6£0.1 0.8 105 0.45+0.10 | 0.3%0.15 0.3+0.1 2mg
E_:] EL *Values for reference
= =
®Ratings/Option Code : AB (Fast-Acting type)
Size Rated Current Internal Resistance . ! . L Working Temperature Range
Metric Tl Style Code A 1 ohm max Mark Interrupting Rating Electrical Characteristics oG
501 0.5 260 F
751 0.75 140 A
102 1.0 110 L _—
132 125 80 M Rated Current| Opening time
152 1.5 65 H X100% 4h Min.
1 FMCH1 32Vd.c. 35A —55~+125
608 0603 C16 202 20 45 S c X200% 55 Manx.
- 2 = . X300% | 0.2s Max.
402 4.0 18 X
502 5.0 14 Y
®Ratings/Option Code : AH (Fast-Acting type)
Size Rated Current Internal Resistance : ] : . Working Temperature Range
Metric | inoh | Style Code A ' ohm max. Mark Interrupting Rating Electrical Characteristics C
501 0.5 400 HF
631 0.63 300 HI
751 0.75 210 HA
801 0.8 180 HK
102 1.0 115 HL -
132 125 90 HM Rated Current| Opening time
152 1.5 70 HH X100% 4h Min.
16 06 FMC1 32Vd.c. 35A —55~+125
08 03 C16 162 16 60 HN © X200% | 5s Max.
e o = i X300% | 0.2s Max.
302 3.0 28 HR
322 3.15 26 HU
402 4.0 18 HX
502 5.0 14 HY
®Recommended Derating for Rated Current o
« Nominal Derating _ o = N
Nominal Derating = 75% of Rated Current gg“ 123 R
g 1
» Temperature Derating g w0 :
Please refer to the following graph regarding the current derating value for ambient temperature. § ;g .
= 1
S 50 1
Ex.) If FMC16 102AB (Rated Current 1.0A) is used under ambient temperature 70°C, g 4 ! \
Kamaya recommends, less than the current value derated as below, g a0 ! \
o I
Rated Current : 1.0AX (Nominal Derating : 75% X Temperature Derating : 80%) = 0.6A fg i
]
0 1
= = -60 -50 -40-30-20-10 O 10 20 30 40 50 60 70 80 90 100110120130
®Part Number Description Ambient Temperature(-C)
Example
Styic
[ fmc | [ 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 22 and 23.
Size Option Code
Code | Metric | Inch Code Clearing Time
16 | 1608 | 0603 QE Rated Currentx200% 5s max.

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS] ‘l 5



Chip Fuses

Circuit Protection
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@D

FMC1 o Option Code : AB / Low Ohm & Fast Acting L Halogen Free L Antimony Free L Pb Free

O®Features Features Suitable for over-current protection of the circuit of miniature portable equipment.
Low internal resistance compared with FCC/FHC 10AB Series.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

®
Certified UL, c-UL. File No.: E176847 c“ us

®Dimensions
} L } Current value is marked on the cover coating.
Please refer to Ratings table as below. Unit: mm
Style Metric Inch L W H c d *Unit weight/p.
=
FMC10 1005 0402 1.0£0.05 0.5+0.05 | 0.38+0.05 0.2%0.1 0.25+0.10 0.6mg
c *Values for reference

B
]
T

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

n

Size Rated Current Internal Resistance ; ) . . Working Temperature Range
Metric inch Style Code A ' ohm max. Mark Interrupting Rating Electrical Characteristics o
501 0.5 240 F
Zg; ?'35 132 ﬁ Rated Current | Opening time
1005 | 0402 | FMC10 182 125 73 M 24Vd.c. 35A X100% | 4h Min. —55~+125
152 1.5 60 H X200% 5s Max.
;g; 22 ;; $ x300% | 0.2s Max.
302 3.0 25 R
®Recommended Derating for Rated Current ot
« Nominal Derating g "o = S
Nominal Derating m 75% of Rated Current g 12:; R
o 1
» Temperature Derating B w0 :
. . . . o 70 T
Please refer to the following graph regarding the current derating value for ambient s w0 '
temperature. g w0 i \
SRt
Ex.) If FMC10 102AB (Rated Current 1.0A) is used under ambient temperature 70«C, o 32 H
1
Kamaya recommends, less than the current value derated as below, 20 ! \
10
Rated Current : 1.0Au (Nominal Derating : 75%uTemperature Derating : 80%) = 0.6A H

0
-60-50 -40-30 -20 -10 0 10 20 30 40 50 60 70 80 90 100110120130

Ambient Temperature(°C)

®Part Number Description

Example
Style
[ rmc | [ 10 | || 501 | | AB | | TH
! ! ‘
\ \
Product Type Size Rated Current * Packing & Standard Qty. (Min.)
FMC 10 ‘ 1005 e.g. :501=0.5A B |Bulk (Loose Package) 1,000pcs.
132=1.25A | 3digit TH |Paper Tape 10,000pcs.
302=3.0A *Refer to Tape and Packaging information on pages 22 and 23.
Option Code
Code Clearing Time

AB |Rated CurrentX200% 5s max.

1 B Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS]
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SBF32 Slow Blow L Halogen Free [ Antimony Free L Pb Free

O®Features “siow Blow "ensure high anti pulse performance.
Please contact Kamaya Sales Dept, if you need to confirm Inrush current endurance, Anti-pulce performance etc.

We can provide Application Guide for SBF32 selection.
Certified UL, c-UL. File No.: E176847 c“ us

Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

®Dimensions
\ L |
[ |
Current value is marked on the cover coating.
; Please refer to Ratings table as below. Unit: mm
Style Metric Inch L w H c d *Unit weight/pc.
c ‘ ‘ c ‘ SBF32 3216 1206 32402 16+0.15 | 065+0.10 | 05025 | 05%0.25 10mg
- *Values for reference
E I

SO

@®0Opton Code:AS(Slow Blow type)

Size Rated Current Internal Resistance A : - Working Temperature Range
Metric Inch Style Code A mohmtyp. Mark Interrupting Rating Electrical Characteristics °C
102 1.0 130 S10
132 1.25 94 S13
63Vd.c. 50A Opening time
152 15 68 15 Rated Current | win Max
202 2.0 40 S20 ’ ’
252 25 30 S25 X100% | 4h —
3216 1206 SBF32 302 3.0 24 S30 X200% | 1s 120s —55~+125
402 4.0 15 $40 X300% | 0.02s | 3.0s
502 5.0 12 S50 32Vd.c. 50A > %
602 6.0 10 360 800% | 0.0015s | 0.05s
702 7.0 7 S70
802 8.0 6 S80
®Recommended Derating for Rated Current 0
. . 110 ——— =
« Nominal Derating £ 100 N
Nominal Derating = 75% of Rated Current % Zg i
3 1
» Temperature Derating g 7 '
£ 60
Please refer to the following graph regarding the current derating value for ambient temperature. T 50 ' 3 \
8 40 1
S 1
Ex.) If SBF32 102AS (Rated Current 1.0A) is used under ambient temperature 70°C, 5 Zg ! \
Kamaya recommends, less than the current value derated as below. 10 !
1

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

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

®Part Number Description

Example
P Sty=c
[ sBF | [ 8 ||| 402 | | AS | | TP
| |
\
Product Type Rated Current Packing & Standard Qty. (Min.)
SBF e.g. :252=2.5A B |Bulk (Loose Package)| 1,000pcs.
402=4.0A | 3digit TP |Paper Tape 5,000pcs.
802=8.0A *Refer to Tape and Packaging information on pages 22 and 23.
Size Option Code
Code | Metric | Inch Code Clearing Time
32 3216 | 1206 AS | Rated CurrentX200% : 1s min~120s. max.

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS] ‘l 7
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Support of Chip Fuse Selection

We would like to support the customer to find the appropriate Kamaya chip fuse it the following condittions of usage are provided.

Please contact kamaya Sales Dept for details.

* The item you would like to check.
« Circuit Voltage:Max voltage value of circuit mounting fuses.

« Steady-State Current:Current value flown fuses on normal condition.

* Ambient Temperature:Temperature around fuses.

* Wave form (In-rush Current) : It rapidly flows on circuit when power supply is turned on.

EConfirmation for Derating

Nominal Derating |
Temperature Derating |

75%
100%

Percentage of the rated current(%)

o I
55 70 125
Ambient Temperature(°C)

M Basis of selection
0.2666667 A Min.
#2 0.5 A Max.

**/**/20**
Messrs*** Kamaya Electric Co., Ltd. M Confirmations for Rush Numofwave | 1
Lpe . . . . Hokkaido Research Center #1__| Trapezoidal waveform 0 0.00002 s
Verification of Chip Fuse Application No.HR2TGFOGH*+++ Im 3A
Mitem for examination Operating condition T JEm—
= Im
Se.nes FCCR Application 15 Vd.c. l t 5 us
Size 1005 (mm) 20 A - t: 10 us
- o u L t 20 us
OP Code] AB Nominal | 0.2 A Max.
Ambient | 70 deg.C Max Joule Integral 90A™2 * us
Abnormal | 1 A
Bitem for recommend Amount | | Joule Integral |
PIN | size | Amp. | Fusing | Interrupting | Note. . .
FCCR10501AB | 1005 | 0.5A [200%,5s] 24 vd.c. 35A | Standing Pulse 100k times M Confirmation of Rush
Items Size |Current| Fusing Note
#1 _FCCR 10 501 AB 1005 | 0.5A [200%, 5s| _Standing Pulse 100k times
B Confirmation for Interrupting #2
Condition| Spec |Judgment 100 Termperature Derating #3
Voltage | 15vd.c. | 24vd.c.| OK #4
Current | 20A 35A OK #5

Recommended Item

FCCR10501AB

0.01
g ——FCCRI0501A8

— 0,001 g

o H
g =
= | Your Waveform ot
& —
= 0.0001 —

=)

5
E
o v
3 0.00001
3

0.000001

0.000001 0.00001 0.0001 0.001
Time t (s)

We can provide Application Guide for Fuses selection.

18
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Chip Fusible Resistors

Circuit Protection

http://www.kamaya.co.jp KAMAYA OHM

FRC L Halogen Free /L Antimony Free

@®Features suitable for battery circuit and power supply circuit.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

®Dimensions
| L | Rated resistance value is marked with 3-digit on the over coating Unit: mm
- i Style Metric Inch L W H © d *Unit weight/pc.
FRC16 1608 0603 1.6+0.1 08 0% 0.45+0.10 0.3£0.1 0.3£0.1 2.2mg
=< FRC20 2012 0805 2.0£0.1 1.2520.10 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

®Ratings
Size e . Temperature Cogfficient | Preferred Number Fusing Characteristic Maximum | Category Temperature
Style Metric |Rated [cvssmanon Rated Resistance H‘It'oée}r_“ancleton of Resistance Series for : . —— open-circuit Range
(Inch) Range BN IR 10€°C Resistors | Applied Power | Fusing Time | yoltage °C
FRC16 | (5809 | 0.063 |3.90~510 1.89W
FRC20 | 838 | o1 10~510 | J(+5%) 1,000 E24 20W | 30smax. | 50V ~55~+125
3216 10~51Q
FRC32 | (1206) | 0125 565 1000 +500 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.

®Part Number Description

Example
Style
[fre [ 20 1| e [ 1[0 3 1 | TP
I
Product Type Tolerance on Rated Resistance
J ] +5%
Fusing Characteristics Rated Resistance
C [ standard E241388_6180Q * Packing & Standard Qty. (Min.)
Size ox. 120= B [Bulk (Loose Package)| 1,000pcs.
Code [Metric| Inch Size |Rated Dissipation TP _|Paper Tape | 5.000pcs.
16 1608 0603 16 1J 0.063W *Refer to Tape and Packaging information on pages 22 and 23.
20 2012 | 0805 20 | 2A | 0.1W
32 3216 | 1206 32 | 2B | 0.125W

®Example of Typical Fusing Characteristics

Rated Resistance : 10 ohm Rated Resistance : 1 ohm Rated Resistance : 51 ohm
00 = 1000 == = =—°
| I — i i i i

100‘ ‘! | ‘ lOOI ‘ l I | | 10I I I I |

e —— e ————
10 ; 10 ! I I ¥ | | | ]

= I == t t | O ; — i t t | © 1%

I I A . I I ] I I 1 1l I I ] L

Q| S ——— Q| S——— S £ \

2 e s e | S e ———— o, 01 3

S N| —— - I ——— < A

a | t LS t t | a ; : i — : | Q

LE I i N i i | L|3_ I i N— i | LE

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS] ‘l 9



ESD Suppressors

Circuit Protection

KAMAYA OHM http://www.kamaya.co.jp

SPC10

[ Halogen Free /L Antimony Free L Pb Free

O®Features Low capacitance 0402inch: 0.1pF Max.
Suitable for ESD protection of High Speed data lines.
High ESD Withstand, IEC61000-4-2 Lv4 8kV Contact Discharge
[Major application]
*PC, PC related equipment and peripherals
*Mobile Phone, PDA, Small portable devices
«Digital Video Camera, Digital Still Camera
LCD TV, PDP TV, STB
*Game equipment etc.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.
®Dimensions
| L | Unit : mm
Style Metric | Inch L W H @ d *Unit weight/pc.
> SPC10 1005 0402 | 1.0%+0.05 | 0.5£0.05 |0.35+0.05| 0.2+0.1 |0.25%£0.10| 0.6mg
*Values for reference
Circult
®Ratings
: ot Note.4 Note.5 Note.6
Size Capacitanc ghote1 ESD Characteristics Rated Leakage | Category Temperature
Part Number|| Metric E Notos ol : votage current Range
(Inch) p Peak Voltage Clamp Voltage ESD pulse withstand v A °C
Code Vv V Pulses H
SPC10 | (0409) 0.1 Max. 501 |500 Max.| 100 Max. 100 Min. 30Max. | 1Max. | —55~+125

Note1. Capacitance : Measured at 25°C, 1MHz, 1V rms.
Note2. Peak voltage : Measured at IEC61000-4-2 8kV Contact Discharge.

Note3. Clamp voltage : Measured at IEC61000-4-2 8kV Contact Discharge, at 30ns.

Note4. Rated Voltage : The value of voltage that is applicable to each terminal of ESD suppressor without operation of suppressor.
Note5. Leakage Current : The value of current that ESD suppressor is impressed at rated voltage.
Note6. Category Temperature Range : Working Temperature Range of ESD suppressor.

®Part Number Description

Example
Style:
[ sec [ 10 1] 501 | | A | | 01 | | TH
\
\
Product Type Peak Voltage Option Code
SPC Code | Peak Voltage Code Option Code
501 500V 01 Capacitance 0.1pF max.
- Rated Voltage * Packing & Standard Qty. (Min.)
S'Ze_ Code | Rated Voltage B |Bulk (Loose Package) | 1,000pcs.
Code | Metric | Inch A | 30V max. TH | Paper Tape (2mm pitch) | 10,000pcs.
10 1005 0402 *Refer to Tape and Packaging information on pages 22 and 23.

ED Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS]
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HSPC16

ESD Suppressors

Circuit Protection

http://www.kamaya.co.jp KAMAYA OHM

L Halogen Free [ Antimony Free L Pb Free

O®Features High ESD protection performance(15kV) for automotive (Tight ESD spec requirement)
IEC61000-4-2 Air Discharge: t15kV

[Major application]
Car audio, Car Navigation System etc.

Video Camera, DSC, Desk top-PC. Note PC etc.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

®Dimensions
| L | Unit : mm
‘ ‘ Style Metric | Inch w H c *Unit weight/pc.
. HSPC16 | 1608 | 0603 | 1.6%0.1 | 0.8 7302 | 0.5+0.10 | 0.320.1 | 0.3+0.1 | 2mg
*Values for reference
‘L‘ ‘L‘ Circult
— -
| a
e e i
®Ratings
Frah Note.4 Note.5 Note.6
st Size | aoacitance et ESD Characteristics Rated Leakage | Category Temperature
yle Metric . Range
(Inch) pF Peak Voltage™°*®? | Clamp Voltage™°** | ESD pulse withstand vot\z;\ge currint ng
Code| V v Pulses H
HSPC16 (éggg) 0.2 Max. 701 |700 Max. 100 Max. 100 Min. 20 Max. 1Max. | —55~+125
Note1. Capacitance : Measured at 25°C, 1MHz, 1V rms.
Note2. Peak voltage : Measured at IEC61000-4-2 15kV Air Discharge.
Note3. Clamp voltage : Measured at IEC61000-4-2 15kV Air Discharge, at 30ns.
Note4. Rated Voltage : The value of voltage that is applicable to each terminal of ESD suppressor without operation of suppressor.
Note5. Leakage Current : The value of current that ESD suppressor is impressed at rated voltage.
Note6. Category Temperature Range : Working Temperature Range of ESD suppressor.
®Part Number Description
Example
Style
[mspe | [ 16 ]| ] 701 | | B | | 02 | | TP
\
Product Type Peak Voltage Option Code
HSPC Code | Peak Voltage Code Option Code
701 700V 02 Capacitance 0.2pF max.
- Rated Voltage * Packing & Standard Qty. (Min.)
S'Z? Code |Rated Voltage B |Bulk (Loose Package) | 1,000pcs.
Code | Metric | Inch B |20V max. TP |Paper Tape 5,000pcs.
16 1608 | 0603 “Refer to Tape and Packaging information on pages 22 and 23.

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order.
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Packaging for SMD

KAMAYA OHM http://www.kamaya.co.jp
Packaging for Surface Mount Devices

Label A
®Reel Dimensions n
L \ o
— L e <
1 Label B 1
D
oI,
Unit : mm
Code A B C D E H
. PA,TH,TP,TE | Shoot moldin " 11.4+1.0
Plastic Reel . g o + 9*° ——=—1 2405
(8 mm width) .| ¢180 5 | 960 7 $13+0.2 13.0+1.0 $21+0.8
(EIAJ ET-72008B) ——— Vacuum molding : o
TE(12 mm width) 13 75 17.0£1.0 —
*Dimension A : Please contact KAMAYA for plastic reels of $250mm and $330mm.
®Tape Dimensions (Unit : mm)
PA  TH (Cavity pitch : 2mm) TP  TE (Cavity pitch : 4mm)
t c $1.50-1 c $1.5%01
2.0:0.05 -0 w t t Sk
$l1 ‘ 1.75+0.1 < 20:005 ‘ 1.75x0.1
oo g olo &
N, RCHACEVCIRCINCH R}
0oamsm— Tt
) [ |0
t A 1 A
|42 Pulling direction —- LL‘ 4‘ Lm Pulling direction —
*Please contact Kamaya sales department for imm pitch cavity taping.
Metric Inch Style Code A B C W E t to t
0402 01005 RMC1/32, RGC1/32 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, RCC06, RNC06 PA 0.37+0.05 |0.67+0.05 4.020.05 0.42+0.03|0.27+0.02 | 0.45+0.05
FCC10, FHC10, FCCR10 0.65+0.10 [1.15£0.10| "~ 0.6+0.05 | 0.5+0.05 | 0.7 max.
1005 0402 RMC1/16S, RGC1/16S, RLC10, RCC10, 1005 1005
FCC10(LB), FMC10, SPC10 - 0.6557% | 1.15%% 0.4+0.05 - 0.5 max.
RMC1/16 1.15£0.15 | 1.9+0.2 0.6+0.1 - 0.8 max.
1608 0603 RMC1/16, RGC1/16, FCR1/16, RVC16
RLC16, RHC16, RCC16, RLP16 1.15£0.15 | 1.9+0.2 0.6+0.1 - 0.8 max.
FCC16, FHC16, FMC16, FRC16, HSPC16 8.0+0.2
3.5%0.05
RMC1/10, RGC1/10, FCR1/10, RNC20
2012 0805 RVC20, RPC20, RLC20, RHC20, LTC1/10 1.65+0.15 | 2.5+0.2 0.840.1 )
FCC20, FHC20, FRC20, RCC20 TP
RLP20 0.6%+0.1
4.0+0.1 1.0 max.
RMC1/8, RGC1/8, FCR1/8, RNC32, RVC32
RPC32, RLC32, LTC1/8, FCC32, FHC32 0.8+0.1
3216 1206 SBF32 FRC32, RCC32 2.0£0.15 | 3.6+0.2 -
RLP32 0.6+0.1
3225 1210 RMC1/4, FCR1/4, RPC35, RLC35 2.85+0.20 | 3.5%0.2 8.0+0.3 - 1.0%0.2
RMC1/2, FCR1/2, RVC50, RPC50, RZC50
5025 2010 RLC50, RLS50 TE 3.1+0.2 | 55+0.2 - -
RMC1, FCR1, RVC63, RPC63, RZC63 1203 1 5.5£0.05 112015
6332 2512 RLC63, RLS63, RLP63, MLP63 3.6+£0.2 | 6.9+0.2 - -
RAC101A 0.55 max.
RAC102D ™ 115285 | 1.15%% sos0s 0.4 %% - o
Chip Networks - T .0£0. " . .5 max.
e - R i e
’ TP e — 620.1 = 0.8 max.
RAC168D 194015 | 41£0.15 8.003 0620 _ mex
22 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS]



Packaging for SMD
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PACKAGING FOR SURFACE MOUNT DEVICES

®Bulk Case (Code : BA) (Unit : mm)

@Standard Packaging Quantities

Size
= Bulk case (pcs./case
Metric Inch ® )
1608 0603 25,000
2012 0805 10,000
3216 1206 5,000
®Standard Packaging Quantities (Minimum Units)
Tape & Reel Bulk
Metri Inch Styl M. P.Q Outer Carton Q't
etric nc e .P.Q. - -
y Code (pcs./reel) Reel Q'ty |Gross Weight | Measurement (pc Sy)
(pcs.) (kg) (m?) ’
0402 01005 RMC1/32, RGC1/32 20,000 8.8
0603 0201 RMC1/20, RGC1/20, RCC06, RNC06 PA 15,000 7.8
FCC10, FHC10, FCCR10
1005 0402 RMC1/16S, RGC1/16S, RLC10 10.000 6.0
RCC10, FMC10, SPC10 TH ’
RMC1/16 8.3
RMC1/16, RGC1/16, FCR1/16
1608 0603 RVC16, RLC16, RHC16, RCC16, RLP16 7.2
FCC16, FHC16, FMC16, FRC16, HSPC16 50
RMC1/10, RGC1/10, FCR1/10, RLP20
2012 0805 RNC20, RVC20, RPC20, RLC20, RHC20 ™ 5000 8.4
LTC1/10, FCC20, FHC20, FRC20, RCC20 ’
RMC1/8, RGC1/8, FCR1/8 0.027 1,000
RNC32, RVC32, RPC32, RLC32, 8.8 ’
3216 1206 LTC1/8, FRC32, RCC32
RLP32, FCC32, FHC32, SBF32 10.0
3225 1210 RMC1/4, FCR1/4, RPC35, RLC35 77
RMC1/2, FCR1/2, RVC50, RPC50
5025 2010 RZC50, RLC50, RLS50 8.0
TE 4,000
RMC1, FCR1, RVC63, RPC63, RZC63 40 104
6332 2512 RLC63, RLS63 :
RLP63, MLP63 12.0
RAC1 6.0
C102D, RAC101A ™ 10,000
Chip Networks RAC104D o 6.3
Chip Attenuators RAC164D, RAC168U 7.7
TP 5,000
RAC168D 8.6 5,000

*¢Please contact Kamaya Sales department about bulk package of RLP16, RLP20, RLP32, RLP63, MLP63 .

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order.
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L.eaded Resistors

Pulse
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RC1/2U

.Features UL recognized component(UL1676) (File No.E151897). Reduce UL or CSA approval and maintenance cost.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

®
UL recognized component (UL1676) (File No.E151897) CN US

®Dimensions

S

Unit : mm
| Style L D H d *Unit weight/pc.
08 0.07
H ‘ L | H .9D | RC12u | 952 | 36+02 | 28+3 | 0797 | 422mg
*Value for reference
®Ratings ®Part Number Description
S Tolerance on Rated ' Example
swle ez f’;%i'gﬂ""" VH?"“‘ Rated Resistance | Resistanceand | Specified Line '\5/°'|?"°" Catew?emvevam P
an osw Range Perferred Number Series| ~ Voltage e 5 Style
for Resistors. [Re_] 1/2U 685 [ M ] [ B |
K(+10%) [[Prosuctype | [ Rated Dissipation | Rated Resistance [[Tolrance on Reted Resistance | “Packaging
E12 120]_05W E12, 6 Series k] +10% B | Bulk (straight)
250Va.c. max. eg.:685=68Mohm| | M| +20% H | Horizontal Forming
RC1/2U 05 350 1M ohm~10M oh or 500 ~55~+125 106=10M ohm TB | 52 mm Width Tape (Ammo Box)
125Va.c. max. TD | 52 mm Width Tape (Reel)
M(:£20%) “Refer to Tape and Packaging information
E6 on pages 25.

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

®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) ~ | [ Rated Resistance
First color band

(First significant figure)

RC

.Featu F@S Improved pulse endurance characteristics compared to carbon-film devices.
Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

®Dimensions

Unit : mm
Style L D H d *Unit weight/pc.
RC1/4 6.3+0.7 | 24%0.1 30+3 | 0.6 +0.05 222mg

I
—

e

H L H D 108 1007
¢ RC1/2 9.5 17 3.6+0.2 28+3 0.7 ‘005 422mg
*Values for reference
®Ratings ®Part Number Description
C solation | Cagoy Tenpesire Example
Style ane Volage | Fted Resistance [ oot % Voltage Rarge
o Range 1 o Raled Resistance | e pe S e s o oy Style:
w N at-55°C [at+125°C Range v C
T 5 [Rc 11 1/4 1] [ 102 ] [ J I B
RC1/4 0.25 250 |fotm-SeMohn| —Sio it oMt E24 100 ‘
+10 - = k ohn - 10k ohi K(=10%) - 1 ~ ~
13 -0 | 0--75 | t1tkotm-toocom ~55-+125 [Product Type] [Rated D | Rated Resistance Torarceon “Packaging
RC1/2 05 350 | fohm-22Mohm| —18=0 1 0-=10 , 1iOkohm- iMchm M 2 500 1/4_| 0.25W E24, 12, 6 Series J [ % B_| Buk (Straight)
420 -0 |_0--15 | 1.1Mohm-22M ohm e.g. : 2R2=2.2 ohm K| +10% H_| Horizontal Forming
Note1. Rated Voltage =/ (Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage) 102=1k ohm M| +20% TB | 52 mm Width Tape (Ammo Box)
Note2. Limiting Element Voltage can only be applied to resistors when the resistance value is equal to or higher than the critical resistance value. TD | 52 mm Width Tape (Ree)
Note3. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage. *Refer to Tape and Packaging information
on pages 25

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

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



L.eaded Resistors

High Voltage
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.Features 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 etc.

Please refer to Specification (Reference) at the Website to confirm the specification for more detail.

‘ . . Unit: mm
Di mensions d Style L D H d *Unit Weight/pc,
|
[\ TL m RH1 145+1.0 | 4.0+1.0 3813 0.8 950mg
- J N
I
RH 2 26.5+1.0 | 5.0%1.0 3813 1.0 1,950m!
‘ H L ‘ H D o
T T T 1
. . RH3 39.0+2.0 | 5.0£1.0 3813 1.0 2,410m
*Dimension "L" should be measured 9
between both side of D/2.
RH 4 52.0+2.0 | 9.0£1.0 3813 1.0 6,880mg
Note. Please contact KAMAYA for the details of marking.
RH 6 77.0+2.0 | 9.0£1.0 3813 1.0 9,290mg
.Ratings RH8 97.0+2.0 | 9.0£1.0 38+3 1.0 11.46g
e e Dxmm umm\-;\ng: g;mem Max\m;u%{;zedoad - k‘c’"age H”(Sdnzz;i:“m Temp;';ﬂig: ﬂmm T::EE‘:: *Values for reference
M ohm 10%C
0 s . . ®Part Number Description
RH 2 20 5 125 75 F(+ 1%) Example
Style:
RH3 30 1 ® ' 1sRs500 \ +100 G( 2%) CR1 3 11 ) 1 [ Soom I ] 11 B ]
RH4 4.0 15 30 20 s00<R5000 | =200 J( 5%) ‘ ‘ ‘
w | = | w | = K109 et [t e oore | [ e 2| [T as ]
2 | 20w .o 1 +200x10¢°C | e 100M=100M ohm G + 2%
RH8 8.0 30 60 40 3 3.0W 1G00=1G ohm J + 5%
N . — 4 | 40W *Marking and label indication for K £10%
ote1. Rated Voltage= V(Rated Dissipation)x(Rated Resistance). (d.c. or a.c. r.m.s. Voltage) 5 | 6.ow Temperature Coefficient Resistance
Note2. Limiting Element Voltage can only be applied to resistors when the resistance value is equal to or higher than the critical resistance value. s | 8.OW HVD : £100x10°%/°C
Note3. Critical Resistance Value is the resistance value at which the rated voltage is equal to the limiting element voltage. HVS : £200x10-/°C
Packaging for Leaded Resistors
@®Tape @Ammo Box
. a N
Unit : mm Unit : mm
. 777777
Style W |[Li-l2| T t P z S Style Code a b c
4 —.Is | Rc1/4 . RC1/4 B 60£5 275+5
i +16
RRCC11/£2U 5247, 1.0max. |6.0£0.5|0.5max. [5.080.38| 1.0max. | 3.2min. Window Indication | mo1/2 Sﬁrg{; 7545
Indication label ! 65+5 455%5
e T RC1/2U Tape
@Tape & Reel (Code : TD) @Horizontal Forming (Code : H)
Unit : mm Unit : mm
A _ -
Style |Code| A | *A' | B [ C1 | C2 | d [*Y = - Style || Code A B t
A RC1/4 | H6O |10.0#0.5
RC1/4 " + [ O o 1.5max.
2N RC1/2 | TD [260+5| 280 |75:+5|60.4+1[7821|145205 3 RG1/4 || He2 | 125405
Qy RC1/2U A 5.0%+0.5
L [ RC1/2
3 *Value for reference RCCi /QU H 15.0£0.5 1.8max.
Label indication
Tape & Reel Ammo Box Bulk Packaging
Outer Carton Outer Carton M.P.Q. 'ty / Outer Carton
Style Qty/ Reel Size : Width of Qty/ - Qty/ ﬁ'ln):er :
Reel (mm) Q'ty / Gross | Measure- | Taping Box Qty/ Gross | Measure- Plastic Ba Cart Q'ty / Gross | Measure-
(pcs.) Carton | Weight | ment (mm) (pcs.) Carton | Weight | ment pcs 9 ( CSO;‘ Carton | Weight | ment
(pes.) (kg) | (m3) (pes.) (kg) | (m3) ) [k (pcs.) (kg) | (m?)
RC1/2U 3,000 260 24,000 13 0.04 52 2,000 30,000 16 0.05 (13825) 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 (1(5)825) 5,000 30,000 13 0.04
1000
RC1/4 5,000 260 40,000 12 0.04 52 2,000 30,000 10 0.03 (200X5) 10,000 50,000 13 0.04
Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS] 25
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Multilayer Ceramic Capacitor

Please see Catalog of Walsin Technology Corporation. (Website: http://www.passivecomponent.com/) for detail information.

®Features 1. General purpose, Board of PC etc.
2. Full support by Japanese Quality Assurance team.
Unit: mm
®Dimensions Metric[_Inch L w T/Symbol Ma Series
1005 | 0402 1.0 £0.05 0.5 +0.05 0.5 £0.05 |N 0.25+0.05/—0.1 | General Purpose, High Capacitance, MW, HH
1608 | 0603 1.6 *0.1 0.8 +0.1 0.8 +0.07 [S 0.4 *+0.15 General Purpose, High Capacitance, MW, HH
1.6+0.15/—0.1 0.8+0.15/—0.1 [0.8+0.15/—0.1 | X General Purpose, High Capacitance
0.6 +0.1 A General Purpose, High Voltage
il i i ) i
} L l 1 25404 0.8 +0.1 B gegeral Purpose, High Capacitance, High Voltage
2012 | 0805 2.0 *0.15 125401 1D General Purpose, High Capactance, High Voltage
- oP
T + 0.95max. | T T
2.0 0.2 1.2520.2 1.25+0.2 1 High Capacitance
1632 | 0612 3.2 £0.15 1.6 +0.15 0.8 *0.1 B Low Inductance
W 0.8 +0.1 B ggneral Purpose, High Voltage
0.95max. T 1T
Ms Me 32 015 16 *015 + General Purpose, High Capacitance, High Voltage
0.95%0.1 [} OP
3216 | 1206 1.15%0.15 J Sieg%e(r)aalpztl}?::(:ee
+ +
3.2 0.2 1.6 0.2 1 25max. T
16 +0.15 195401 D gegeral Purpose, High Capacitance, High Voltage
3.2 +0.15 - - -
16 +02 16 +02 G (éegeral Purpose, High Capacitance, High Voltage
3.2+0.3/—0.1 1.6+0.3/—0.1 1.6+0.3/—01 |P General Purpose, High Capacitance
0.95max. T T
General Purpose, High Voltage
+
32 %03 25 0.2 0.85£01 |C op
3225 | 1210 1.2540.1 D g;neral Purpose, High Voltage
16 +02 G General Purpose, High Voltage
32 04 25 *0.3 OoP
25 +0.3 M High Voltage
125401 |D S
4520 | 1808 45 +0.4 2.03+0.25 05 Foon sélss 9
2.0 0.2 K| # s =t
0.75+0.25 High Voltage
+
1.95+0.1 Dl# 8;5:822 ggneral Purpose, S2, S3
+ =+ .6 X0.
4532 | 1812 45 204 8.2 203 20 +0.2 K| # 0.75+0.25 General Purpose, S2, S3
o 0.6_+0.25 OoP
‘Characteristic #: Reflow soldering process only.
Application Series Dielectric Size Rated Voltage Capacitance
0402(1005) 0805(2012) 1210(3225) 16V, 25V, ~
General Purpose NPO, X7R, Y5V 0603(1608) 1206(3216) 1812(4532) 50V, 100V 0.5pF~1uF
General Purpose
' . 0402(1005) 0805(2012) 1210(3225) 6.3V, 10V, 16V, -
High Capacitance X7R, X8R, Y5V | 0603(1608) 1206(3216)  1812(4532) 25V, 50V TuF~100uF
Safety and . . 0805(2012) 1210(3225) 200V, 250V, 500V, 630V ~
Power supply control | Middle & High Voltage NPO, X7R, Y5V | 4506(3216) 1812(4532) 1KV, 1.5kV, 2kV, 3kV 0.5pF~0.22uF
®Part Number Description
Example General purpose Example Low profile
High Capacitance Open-mode Design
Ultra-small High Q Low ESR
Middle & High Voltage Microwave
Low Inductance Safety certified
Style Style
(o ] | B | [ S Y - e 1 ]
I I ] ]
Size Dielectric Capacitance Tolerance Rated Voltage Electrode Package Product Type Size
Inch _(Metric) N=NPO R47=0.47pF 6R3=6.3 Vdc L = Ag/Ni’'Sn | | B=Bulk TT= 1520402
0201=_(0603) B=X7R OR5=0.5pF 100=10 Vdc C=Cu/Ni/Sn_| | C=Bulk case oP= 18-0603
0402=_(1005) X=X5R 1R0=1pF 160=16 Vdc T= 7Inch width Reale HH= 21-0805
0603=_(1608) F=Ysv 100=10pF 250=25 Vdc MW= 31=1206
0805=_(2012) 101=100pF 500=50 Vdc So= 3221210
1206=_(3216) 102=1000pF 101=100 Vdc S3= 22-1808
1210=_ (3225) 103=0.01uF 201=200 Vdc 23-1812
1808=_(4520) 104=0.1uF 251=250 Vdc
1812=_(4532) 105=1uF 501=500 Vdc
106=10uF Z =—20t0+80% 631=630 Vdc
107=100uF 102=1000 Vdc
152=1500 Vdc
202=2000 Vdc
302=3000 Vdc

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

®Dipped metallized film capacitors

OCR Units
Film Capacitors Summary
Summary Style Series Features Rated Capacitance Temp.o Range
Code Voltage (uF) (°C)
FPB o 250VDC 0.47~10 -40~
* Small in size 450VDC 0.22~4.7 +85
630VDC 0.068~2.2 (+105)
250VDC 0.01~10 -40~
MDX « Standard 450vVDC 0.01~4.7 +85
630VDC 0.01~2.2 (+105)
Standard 100VDC 0.56~10 a0~
250VDC 0.18~10
MDS + Standard 400VDC 0.039~4.7 e
630VDC 0.01~22 (+109)
50VDC 0.1~2.2
40~
VDC RESK
; MDD « Lead pitch 5,7.5mm ?SOVDC 8_8471.00_47 +85
General use 250VDC 0.01~0.15 (+105)
* Small in size 450VDC 40~
FPA * High temperature proof 550VDC 0.47~2.2 +85
PFC circuit + Halogen-free (+110)
i -40~+85
In power FPS3 + Low Noise (+110)
 Needle flame test proof 450VDC 047~22 -40~+85
FPS (+105)
Large_ MDL * Miniature and Large capacitance 35VDC 4.7~22 'fg;
capacitance « For high frequency and high ripple 63VDC 10~22 (+105)
Hiah voltage MDD * High voltage series 1250VDC 0.0022~0.1 '108;
9 g + For AC and DC (500VAC) ' ’ (+105)
250VDC 0.01~10 s0~
FPD4 - Standard gggzgg g.g}’vg-g 105
High frequency circuit use
. L ~ -40~
FPD5 Small in size 450VDC 0.47~2.2 I
Ctha. i ! « For noise immunity test 125VAC 0.083~4.7 oty
Across- the- line use CFD-N . Standard 250VAG 0.01~2.5 e
0.1uF
. ’ 125VAC +120Q 40~
Surge absorber o ot Fonvhe 00 e
C-R units .
* C-R Unit 250VAC 0.01~0.1uF -40~
CRKH + UL,VDE Safety Standard (275VAC) 47,100, 120Q +100

B Compliance with RoHS requirement
Our film capacitors (all products in the above list) comply with RoHS requirement.

About Nitsuko product, Please contact as follows.

Nitsuko Nitsuko Electronics Corporation nttp:mww.nitsuko-ele.co.jp/

Development - Sales Department
2031-1, Ogawara, Suzaka-shi, Nagano-ken, Postcode 382-0071
TEL (+81) 26-246-6351 FAX (+81) 26-245-6239 E-Mail: ec@nitsuko-ele.co.jp

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS] 2 7
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SMD Product handling manual

1. Scope
This product handling manual is applied to parts for the surface
mounting that KAMAYA ELECTRIC CO., LTD. produce.

2. Storage
Consider the following four points for keeping the environment, the
storage method, and the storage period to maintain the qualities of
parts below.

2.1 Avoid storing in locations where corrosive gas is present (Sea
breezes, Clz, H2S, NHs, SO2, NOz2, etc.) or in dusty and moist
circumstances. Otherwise, it may result in deterioration of
performance and adversely affect the soldering.

2.2 Avoid keeping goods in high temperature and direct sunlight.
Otherwise, it may cause deformation of packing materials, and
adherence of parts on packing materials.

2.3 Please enforce First-In & First-Out for the use of parts in
consideration of the change in the environmental condition.

2.4 Store these products in the following environment.
Temperature: 5 to 35°C
Humidity : 25 to 75%
Terms of guarantee: 2 years

3. Pattern Design

To solder parts on the printed circuit board properly, it is necessary
to take a careful attention in design stage.

It is necessary to consider the land pattern position by mounting
equipment, method of soldering (flow or reflow), and material of
print circuit board. Moreover, it is necessary to consider the position
of adhesive and the array of parts at the flow soldering. Refer to
Page 30 for recommended land pattern of Kamaya product

3.1 Strength of parts might decrease under the condition that the
width or the shape of land pattern is too large, or the bend of the
substrate occurs when gap of soldering position is generated or
there are a lot of solder quantities.

3.2 Interval of parts should not narrow too much for the short-circuit
prevention.
In general, it is safer to open more than 0.5mm from the
positioning accuracy of mounting.

3.3 The resistor is a generation of heat source.
The pattern design that opens enough distance is necessary
from other generation of heat parts.
Especially, please do enough derating of the rated dissipation
for a high voltage circuit after considering the temperature rises
of the adjoining generation of heat parts.

3.4 When the flow soldering is executed, soldering differs
depending on the direction where the printed circuit board is
thrown.

Figure-1 PCB flows direction

A

Easy to become a defective soldering.

R

Bad Good

3.5 Examples of division of land pattern (Cross-sectional view)
a. Land share with lead component.
b. Mounted near Chassis.
c. Side by side array.

Figure-2
a) Land share with lead component.

Lead of component Lead of component

I || N

Failure example Improvement example

b) Mounted near chassis

hassis
%

Salder (for Grounding)

hassis
%

Solder resist

Failure example Improvement example

c) Side by side array

Failure example

Improvement example

3.6 Avoid the component placement to the following places.
1) Near cutting line of print circuit board.
2) Place where print circuit board is distorted and mechanical stress
is received easily.

Figure-3 Board?
Layout of resistors near the cutting line | Boardl U oar
A D
of print circuit board. C E O ()
Improper A = B = C&D — Proper O
U (B
A
S
4. Print Circuit Board ﬂ

Please consider following respects.

4.1 Thermal diffusivity (thermal conductivity)
Thermal diffusivity through the print circuit board is necessary
for generation of heat from parts.
Especially, use the print circuit board with high thermal
conductivity when the calorific value is large.

4.2 Resistance to soldering heat
Select a heatproof, good substrate to soldering parts.
Because it often solders two or more times.

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS]
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SMD PRODUCT HANDLING MANUAL

4.3 Pull peel strength of land pattern
Consider that the print circuit board corresponding to the land
pattern size and sticking strength with the copper foil.

4.4 Bend strength
The stress in the electrodes and parts body, when the PCB
bends by weight and external stress of parts, causes the joining
electrode flaking off and the crack. Consider the bend ability of
print circuit board.

5. Adhesive

When an adhesive is applied, the spread should be set
corresponding to each part so that there are no overflow into the
land or no dropout of the parts.

5.1 Strength of adhesive must be strong not to fall and move parts
in the mounting process.

5.2 Stiffen at the low temperature as much as possible. Do not heat
parts as the cure temperature.

5.3 Keep without stringy, slumping adhesion, and dewetting that
solder can not adhere to parts.

5.4 After soldering, there must be no causticity.

6. Mounting

Please consider following to install parts in the printed circuit board.
1) Gap of installing position

2) Product floating from land pattern

3) Mechanical stress to overcoat of parts.

6.1 Do not touch with bare-handed in the electrode and wash it well
with an organic solvent when the foreign body such as oils and
fats adheres.

6.2 Mounting trouble of static electricity may occur when you touch
or rub the part, packaging materials and the cover tape of the
taping especially. When you deal with parts on the worktable,
please execute the static electricity prevention measures (like
the electrification prevention mat).

7. Soldering

7.1 The lead free is recommended in the solder paste.
Select appropriate solder paste after executing the evaluations
of soldering and strength of bond, etc.

7.2 Select flux without the causticity.

7.3 The conditions of temperature and time should be well
considered in the soldering process so that any warp or twist in
the printed circuit board may not grow.Moreover, the electrode
might flake off when the substrate is bent after it solders or the
high impact is given parts or around it.

7.4 In VPS Reflow, preheat well so that the difference of
temperature may not big too much between parts and inside of
furnace. A big difference of temperature cause drop out of parts.

7.5 Do not rub the electrodes of resistor with soldering iron. The
electrode may flake off when the iron is pressed on the
electrode. Do not raise the temperature of the soldering iron
more than necessary when the side electrode of parts is formed
with the Ag resin.

Figure-4

7.6 The overcoat and the main body may be chipped off when you
hold the parts strongly with tweezers.
Do not use parts detached from the print circuit board once
again.

7.7 Please refer to page 31 for our recommended soldering
conditions.

8. Cleaning

The remaining of the flux on print circuit board with part mounted
may cause a bad effect on humidity resistance and corrosion
resistance. Please use a rosin flux with low chlorine-containing, or
alcoholic and hydrocarbon solvent.

9. Other Notes

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

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

9.3 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 safely regulations, will be
greatly affected by the circuit used, the method of mounting, the
material, and environmental conditions, ensure that you consult
with our sales department prior to deployment when examining
the viability of use in characteristic circuits, mounting methods,
material and under characteristic environmental conditions,

9.4 Thoroughly verify performance and reliability when using under
the following characteristic environmental conditions :

(1) Use within a liquid environment (Water, oil, liquid chemical,
organic solution, etc.)

(2) Use in direct sunshine. Outdoors in heavy dew, in dusty
environments, or where corrosive gas is present (Sea
breezes, Clz2, H2S, NH3, SO2, NOz, etc.)

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

(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
unwashed soldering or soldering.

(7) Use under environment of condensation

9.5 Ensure that the condition of the mounting is evaluated and
verified on circuit boards when subjected to overloads in the
form of pulses or surges, etc.

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

Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS] 2
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SMD Product handling manual (RECOMMENDED LAND PATTERN)

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 A ls | x | v A B X Y
0402 01005 018 | 058 | 02 | 0.2
0603 0201 Not applied 03 | 09 | 03 | 03
1005 0402 05 | 1.3 | 05 | 04
> 1608 0603 10 | 26 | 08 | 08 | 1.0 | 20 | 0.8 | 05
2012 0805 13 | 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
‘ B i 5025 2010 39 | 63 | 25 | 1.2 | 39 | 59 | 25 | 1.0
6332 2512 52 | 76 | 32 | 12 | 52 | 72 | 32 | 10

»¢For RLP, MLP please refer to the page 8.
2.Chip network type (No. of terminal: Multiple)

Land pattern 1 Land pattern 2
P P
| — I 1
! i ! i
J i ! i
L i A :
m| < ! i m << ! i
h ] t T
[} | .
! i ! i
X |c| x X |c| x
Land pattern 3 Land pattern 4
P op
| e— ! T
! i ! i
! | ! i
e LR
m| < ! i o < ! i
: T : T
| |
! i ! i
X [c| X x || x
Flow soldering Reflow soldering
Land pattemn Style Terminals style P
A B | ¢ | x v A B c X v
RAC10 2D
. . 0.5 1.3 0.34 0.33 0.4
! RAC10 1A C 0.65 Not applied
2 RAC10 4D 0.5 0.5 1.3 0.15 0.35 0.4
2 RAC16 4D C 0.8 1.0 2.6 0.35 0.45 0.8 1.0 2.0 0.35 0.45 0.5
3 RAC16 8U C 0.64 . 1.0 2.0 0.32 0.32 0.5
Not applied
4 RAC16 8D C 0.5 1.0 2.0 0.2 0.3 0.5
®0thers

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

30 Product specifications contained in this catalogue are subject to change at any time without notice. Please confirm specifications with your order. [RoHS]
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SMD Product handling manual (RECOMMENDED SOLDERING CONDITION)

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
_Peak245~-250°C
230~240°C_ ™\, 10s.max.
230
200
200

(0’3‘ o 180 /
o °
5 150 5 1%
g ® Preheat
3 @
IS Preheat g
° 2@ 100

100 60~120s 10~30s

80~120s 40~30s
2. Flow soldering (Recommended condition of Sn solder and Sn-Pb solder)
245~250°C

200
o
°
3
T 150
Q
o
£
()
K

110~130°C
100
Preheat
60~120s 3~5s

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.
(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. [RoHS] 3 ‘l
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Term Explanation

® 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 70°C 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.

o
S

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

(current)(%)

Area of recommended operation

I
I
|
|

955 70 125 155
Ambient Temperature (°C)

Percentage of the rated dissipation

Variation of resistance with temperature (Temperature Coefficient of Resistance: TCR)
The change of resistance 1°C rate of the resistor within the range of the category temperature (category temperature range) is shown.
R-Ro 1

X Xx10®
T-To

Temperature Coefficient of Resistance: TCR (X10%/°C) =

R :Measured resistance at T°C
Ro :Measured resistance at T°C
T :Measured test temperature (°C)
To :Measured base temperature (°C)

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
® 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 (l) and fusion time (t) that flows to fuse.

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.

Working 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

1) Nominal Derating
It is derating value for rated current.
The reduction rate is depended on the type of fuse.

2) Temperature Derating
It is ambient temperature derating value for rated current.
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.
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Product Marking

®Color coding
¢ Three - color band or four - color band system ¢ Five - color band system
Color 1st color band | 2nd color band | 3rd colorband | 4th color band Color 1stcolorband | 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 10* - Yellow 4 4 4 10* -
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 10 J(£5%) Gold - 10 -
Silver - - 102 K(£10%) Silver - - - 102 -
Not colored - - - M(£20%) *RC1/2U : Please refer to page 24.
*For three-color band system the 4th color band is eliminated
(Resistance tolerance is £20%).
e Example e Example
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 8 107 +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)

Rated resistance symbols | Resistance value
R15 0.15 ohm
1R5 1.5 ohm
150 15 ohm
151 150 ohm
152 1.5k ohm
153 15k ohm
154 150k ohm
155 1.5M ohm
156 15M ohm
157 150M ohm

* 4-Digit (example)

Rated resistance symbols | Resistance value
R154 0.154 ohm
1R54 1.54 ohm
15R4 15.4 ohm
1540 154 ohm
1541 1.54k ohm
1542 15.4k ohm
1543 154k ohm
1544 1.54M ohm
1545 15.4M ohm
1546 154M ohm

* Resistance values of
100M ohm and greater(example)

Rated resistance symbols | Resistance value
100M 100M ohm
1G00 1G ohm
10G0O 10G ohm
100G 100G ohm

*The letters M and G are used as multipliers
for 108 and 10° respectively of the
resistance value expressed in ohms.
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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% N +70x10%/°C
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 1 8(2) iéz 29 25 29 215 g;? EE 47 47 47 464 :gg é‘s‘é
104 223 481
105 | 105 | 10 226 | 226 | 228 487 | 487 | 487
07 | 1es 22 | B2 51 499 | o2
11 | 110 | 110 | 110 oq | 237 | 287 | 5% 511 | 511 | 311
13 | 112 243 | 253 523 | 223
o | qp | 15[ 115 1 249 | 249 | 289 536 | 536 | 336
118 255 549
| B 21 | 201 | & © 1% s | s | o
123 264 569
124 | 35 27 | 27 267 | 5% 576 | 555
127 | 127 | 1z 274 | 274 | 214 590 | 590 | 5%
13 130 igg 280 égg 604 gi"é
V| B P er | B 2 | 70 | &
138 30 298 642
140 140 i%‘é 301 301 géé 649 | 649 géz
o | 1 | ato | ot0 | S| | || ® | e | oo | B
i 224 | 358 698 | 55
TP s BB 0 s | 7 | s | 2
156 336 723
16 158 | 128 340 | 3¢ 732 | 12
162 162 }gi 348 | 348 g‘s‘g 75 750 | 750 ;gg
165 | 18 36 357 | %7 768 | 758
169 169 }gg 365 | 365 ggg 787 | 787 ;gg
174 | 174 374 | S04 82 82 806 | 8%
o e S el e
184 397 856
187 187 ]gg 402 | 402 jg§ 866 | 866 ggg
191 ]g; 412 315 887 ggg
196 196 ]gg 43 422 | 422 j§§ o1 909 | 909 ggg
20 200 ggg 432 jg? 931 gi;
205 | 205 ggg 442 | 442 jjg 953 | 953 ggg
210 | 219 453 | %3 976 | ¢
*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) u(micron) n(nano) p(pico)
Multiplier 102 10° 108 108 103 10° 1072
Formula of Ohm's Law
Direct Current Power(P) Voltage(E) Current(l) Resistance(R)
. 2 2
Caloulating| PR % R | /PR —'ID % % £ —'f % TF;
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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

(6) 2.7 KQF (52—50H) 5000PCS (3)

(4) L/N 071412282H (70815)
(%) 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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@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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