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1. Scope
1.1 This specification covers the detail requirements for chip fuses; rectangular type, style of FMC10, 16.

1.2 Applicable documents
UL248-1-2000 Low-Voltage Fuses—Partl: General Requirements
UL248-14-2000 Low—-Voltage Fuses—Part14: Supplemental Fuses
CSA C22.2 N0.248.1-2000 Low-\oltage Fuses—Partl: General Requirements
CSA C22.2 N0.248.14-2000 Low-Voltage Fuses—Part14: Supplemental Fuses

2. Classification
Type designation shall be the following form.
(Example) FMC 16 202 AB TP
1 2 3 4 5
1 Chip fuses; rectangular type

2 Size :I— Style

3 Rated current  Example: 202 - 2.0 (A)

4 Optional code Symbol Optional code
AB
WB Standard
WH

5 Packaging form

3. Safety standard approval
» UL248-1 and UL248-14
* CSAC22.2, No. 248.1-00 and CSA C22.2, No. 248.14-00
The file number to be designated by UL and C-UL shall be as follows: E176847

4. Rating
The ratings shall be in accordance with Table—1.
4.1 Optional code: AB

Table-1(1)
Sy Rated current Vg Internal resistance value v%ﬁ;zde E;%zlg:ft? Time / current characteristic
Symbol A symbol (mQ max.) ) ®) Current Pre-arcing time
501 05 F 240
751 0.75 A 140
0 | 10 | L 5 1009 | anmin
FMC10 . DC24 35 200% 5 s max.
152 L5 H 60 300% | 02smax.
202 2.0 S 41
252 25 T 32
302 3.0 R 25

-
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4.2 Optional code: WB

Table-1(2)
Rated current _ Internal resistance value Rated Breaking Time / current characteristic
Style Symbol A Marking (MQ max.) voltage capacity Current Pre-arcing time
symbol V) A
501 05 F 260
751 0.75 A 140
102 1.0 L 110
132 1.25 M 80 100% 4hmin
FMC16 ;gg ;g g 4612 DC32 35 200% 5 s max.
: 300% 0.2 s max.
252 25 T 32
302 3.0 R 26
402 4.0 X 18
502 5.0 Y 14
4.3 Optional code: WH
Table-1(3)
Sy Rated current Varing Intemnal resistance value vFéliztaZc:a Ii;izkélrgg Time / current characteristic
Symbol A symbol (MmQ max.) ) ®) Current Pre-arcing time
501 05 E 250
751 0.75 A 150
102 10 L 100
132 125 M 70
152 15 H 60 100% 4 hmin.
FMC10 202 20 S 40 DC24 35 200% 5 s max.
252 25 ? 30 300% 0.2 s max.
302 3.0 R 25
322 3.15 U 24
402 4.0 X 18
502 5.0 Y 14
501 0.5 OF 400
631 0.63 Ol 300
751 0.75 OA 210
801 0.8 OK 180
102 10 OL 15
1 [125] ow 0 0% | anmn
FMC16 162 16 ON 60 DC32 35 200% 5smax.
. 300% 0.2 s max.
202 2.0 (O] 50
252 25 oT 37
302 3.0 OR 28
322 3.15 ou 26
402 4.0 OX 18
502 5.0 0)4 14

4.4 Working temperature range: —55 to +125(°C)
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5. Packaging form
The standard packaging form shall be in accordance with Table—2.
Table-2
; Standard packaging .
Symbol Packaging form quantity / units Application
B Bulk (loose package) 1,000 pcs. FMCI10, 16
TH Paper taping 8mm width, 2mm pitches 10,000 pcs. FMC10
TP Paper taping 8mm width, 4mm pitches 5,000 pcs. FMC16
6. Dimensions
6.1 The resistor shall be of the design and physical dimensions in accordance with Figure-1 and Table-3.
L
N [
=
s E )
C E
a )
Figure—1
Table-3 Unit : mm
Style Optional code L wW H c d
WH 0.3540.05
FMC10 AB 1.0£0.05 0.5+0.05 0.38£0.05 0.2+0.10 | 0.25+0.10
FMC16 WB,WH 1.6+0.1 0.8 L 0.45+0.10 | 0.3+0.15 0.31+0.1
6.2 Net weight (Reference)
Style Net weight(mg)
FMC10 0.6
FMC16 2
7. Marking
The Marking symbol of Sub- clause 4.1 shall be marked on over coat side.
(Example)
Style Optional code | Marking symbol Content
FMC10 AB S FMC10 202 AB
FMC10 WH S FMC10 202 WH
FMC16 WB S FMC16 202 WB
FMC16 WH (O] FMC16 202 WH

Product specification contained in this specification are subject to change at any time without notice.
If you have any questions or a Purchasing Specification for any quality agreement is necessary, please contact our sales staff.

Issue: KAMAYA ELECTRIC CO., LTD. Research & Development Department HOKKAIDO Research center Last update: 2015.12.1



KMY

Drawing No:

FMC-K-HTS-0001 /6

Title:
FMC10, 16

CHIP FUSES; RECTANGULAR TYPE

Page: 4/8

8. Performance

8.1 Unless otherwise specified, the standard range of atmospheric conditions for tests is as follows;
Ambient temperature: 5 °C to 35 °C, Relative humidity: 45 % to 85 %, Air presser: 86 kPa to 106 kPa
If there is any doubt the results, measurements shall be made within the following:
Ambient temperature: 20 °C £ 2 °C, Relative humidity: 60 % to 70 %, Air presser: 86 kPa to 106 kPa

8.2 The performance shall be satisfied in Table—4.

Table—4(1)
No. Test items Condition of test Performance requirements
1 Temperature rise The fuse shall be mounted on the test substrate as | 75 °C max.
shown in Figure—2.
Measurement temp.: 10 °C to 30 °C
Test current: Rated current
The temperature at the hottest point on the surface
of the fuse shall be measured after temperature
equilibrium has been attained.
2 Time / current characteristic | The fuse shall be mounted on the test substrate as | Current | Pre—arcing time
shown in Figure—2. 100% 4 h min.
Test current shall be applied for continuously. 200% 5s. max.
300% 0.2 s max.
3 Terminal bond strength of | JIS C 60068-2-21 Uel Change of internal resistance:
the face plating The fuse shall be mounted on the test substrate as | +10%
shown in Figure-2. No evidence of mechanical
Bending value: 3 mm(Among the fulcrums: 90 mm) | damage.
Duration: 10s+15s
4 Resistance to soldering | Test by a piece. Change of internal resistance:

heat

Temp. of solder bath: 260 °C £5 °C
Immersiontime: 10s+1s

After immersion into solder, leaving the room temp.
for 1h or more, and then measure the internal
resistance.

* Reflow soldering

Pre—heating: 150 °C 0180 °C, 120 s max.

Peak: 260 °C =5 °C, 10 s max.

Reflow cycle: 2 times

After immersion into solder, leaving the room temp.
for 1h or more, and then measure the internal
resistance.

+10%
No evidence of
damage

appearance

5 Solderability

JIS C 60068-2-58

Test by a piece

Flux: Rosin—-Methanol

Temp. of solder: bath: 235°C +5 °C
Immersiontime: 2s+05s

The surface of terminal immersed
shall be min. of 95 % covered with
a new coating of solder.

6 Rapid change temperature

JIS C 60068-2-14 Na

The fuse shall be mounted on the test substrate as
shown in Figure—2.

Lower temperature: =55 °C

Upper temperature: +125 °C

Duration of exposure at each temperature: 30 min.
Number of cycles: 5 cycles

Change of internal resistance:
+10%

No evidence of
damage

appearance

-
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9. Test substrate

@ 20 Unit: mm
[
0.5 l:l :Copper clad
(4.2
: :Solder resist
= e O 3 -
7~ N
a
90
100 c b c

Style a b C
FMC10 | 03 | 06 | 065
FMC16 | 06 | 1.0 05

Figure-2 FMC TEST SUBSTRATE
Remark 1). Material: Epoxide woven glass
Thickness: 1. 6mm Thickness of copper clad: 0. 035mm

10. Taping
10.1 Applicable documents JIS C 0806-3: 1999, EIAJ ET-7200B: 2003
10.2 Taping dimensions
10.2.1 Paper taping (8mm width, 2mm pitches)
Taping dimensions shall be in accordance with Figure—-3 and Table-5.
4401 Unit: mm
t Sprocket hole ol5 +8‘1 1.75+0.1

- .
nr n
Li'l i

8+0.2

fmhﬁw;m
...... :L'_| L‘Ji

12 Carrier cawty 2+0.05 [ 3.5+0.05

Direction of unreeling —— 8 ———»

B
4

Figure-3
Table-5 Unit; mm
Style A B t1 t,

FMC10 | 065%9% | 115 9% | 04+005 | 0.5max.

-
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10.2.2 Paper taping (8mm width, 4mm pitches)
Taping dimensions shall be in accordance with Figure—4 and Table—6.
Unit: mm
4+0.1
t1 Sprocket hole gl.5 *Q1 2+0.05 1.75+0.1

| O

A

~
J

(N

t2 Carrier cavity 4+0.1 / 3.5+0.05

Direction of unreeling —— 5

8+0.2

Figure—4
Table—6 Unit : mm
Style A B t1 t2

FMC16 1.1540.15 1.940.2 0.680.1 0.8 max.

1). The cover tapes shall not cover the sprocket holes.
2). Tapes in adjacent layers shall not stick together in the packing.
3). Components shall not stick to the carrier tape or to the cover tape.
4). Pitch tolerance over any 10 pitches +0.2mm.
5). The peel strength of the top cover tape shall be with in 0.1N to 0.5N on the test method as shown in the following Figure—5.
6). When the tape is bent with the minimum radius for 25 mm, the tape shall not be damaged and the components shall
maintain their position and orientation in the tape.
7). In no case shall there be two or more consecutive components missing.
The maximum number of missing components shall be one or 0.1%, whichever is greater.
8). The fuses shall be faced to upward at the over coating side in the carrier cavity.

Top cover tape

Carrier tape
Peel-off
(About 300mm/min)
165° to 180° >

Direction of unreeling v
!

e’

Figure-5

-
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10.3 Reel dimension
Reel dimensions shall be in accordance with the following Figure—6 and Table—7.

Plastic reel (Based on EIAJ ET-7200B) Unit; mm

(V]
HIE
1 ("v')l
I | 0
HH] - ol © r||
i 3l 8
i) S ‘_9-'
T
m
; B
Figure-6
Table-7 Unit: mm
Style A B Note

11.4+1.0 Injection molding
FMC10, 16 30 -
9% 13+1.0 | Vacuum forming

Note: Marking label shall be marked on a place of Marking A or two place of marking Aand B.

10.4 Leader and trailer tape.
Example) 400mm min.
| 160mm min. J 100mm min,
oo oo % ------ 00 oo
oo oog-—— ) B0 00 st
Trailer \| | Leader
~ Direction of unreeling ———>

Figure—7

11. Marking on package
The label of a minimum package shall be legibly marked with follows.

11.1 Marking A
(1) Classification (Style, Rated current, Optional code, Packaging form)  (2) Quantity  (3) Lot number

(4) Manufacturer’s name or trade mark  (5) UL and /or C-UL recognized component mark  (6) Others
11.2 Marking B (KAMAYA Control label)
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12. Recommended Derating for Rated Current
This fuse will recommend use by the current reduction value according to the following derating curve.
* Nominal Derating
Nominal Derating < 75% of Rated Current
*FMC10 Optional code: WH, Rated current = 3.15A : Nominal Derating < 70% of Rated Current
» Temperature Derating
Please refer to the following graph regarding the current derating value for ambient temperature.
Ex.) If FMC16 202WH (Rated Current 2.0A) is used under ambient temperature 70°C,
Kamaya recommends, less than the current value derated as below,
Rated Current : 2.0A x (Nominal Derating : 75% x Temperature Derating : 80%) = 1.2A

Derating curve

130
120 ==

110 ——

100 ~r—
90
80
70
60
50
40
30
20
10

0

Percentage of rated current(%)

d

\

-60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 110 120 130

Ambient temperature (°C)
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




