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Metal Alloy Low Resistance Chip Resistor(MA Series)

BE # - EOER/TCR

Features Low Resistance / TCR

- BNZREIZEM

Excellent long term stability

- RoHS#E#L, NOT VD) —

RoHS compliant and halogen free.

-7 —

Lead free

- SREEDSERRE CBEDE

High precision current sensing and voltage division

BA & -IVV—-FT—XUk

Applications Entertainment product

_ &=
=SSN/
Power supply
gI==ce

- AIRESS

Measuring instrument

- ITXH

Industrial product
Ny T U—EBEBY T A

Battery management system

miE &
Construction
Xy FE2
Plating Thickness
Ni: = 2um
Sn: = 3um
D BT EB . Sn/Ni/Cu =
Terminal Electrode : Sn/Ni/Cu Marking
© ZF—IN—2—k @ BNERFETZR
Over cort Resistive element(Meral Alloy Plate)
W REBX
Numbering
 MA | 2512 20 D ROS Mz
SIS B
HRiE T (49 EIBED = NHMETE % &8 273>
Product Type Size(Inch) Power Rating Resistance Resistance Material Optional
Tolerance
1206 07=0.75W 0m20=0.2mQ
252 || [ Tisow || Fixiow | Roorzomn | S MICHSn |l oo
=1. = 1.0% =2. . N
ggg 20=200W || G:%20% | R005=5.0mQ 1\11 : ?%Cil General
30=3.00W J:%£50% | R100=100mQ S hebr Purpose
4521 40=4.00W R500=500m@ | C:Cu
50=5.00W
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Metal Alloy Low Resistance Chip Resistor(MA Series)

By A
Dimension
Fu == = S
S ETBET) }E‘E.}M@@ L (mm) W (mm) H (mm) T 1 (mm) T 2(mm)
Type Power Rating Resistance Range
51~TomQ 0.400£0.254
0.75(W)
T76~100mQ 0.350%0.254
mQ 0.770£0.254
100 2mQ 0.650%0.254
MA1206 ) 3~20mQ 3.200%0.254 | 1.650+0.254 | 0.550+0.264 | 0.608+0.254 | 0.608+0.2564
21~50mQ 0.470%0.254
mQ 0.770%0.254
1.5(W) 2mQ 0.650%0.254
3~10mQ 0.550%0.254
0.5mQ 0.770%0.254
2.200%0.254
mQ
1.5mQ 0.670£0.254 1.400%0.254
1.150£0.254
2mQ 1.150£0.254
2.5~6mQ 0.550%0.254
1001 T~10m Q2 0.600%0.254
2.00W) T o
TI~To5mQ 0.600%0.254 | 1.0560£0.254
1.1001+0.254
76~100mQ 0.550%0.254
101~135mQ 0.470£0.254
MA2512 136~200mQ2 | 6.3560%0.254 | 3.050x0.254 0.750%0.254
0.400%0.254
201~450mQ
0.850%0.254
1.0(W) 451~500mQ2 0.350%0.254
0.5mQ 0.770%0.254
2.200£0.254
mQ
1.150£0.254
1.5mQ 0.670%0.254 1.400+0.254
3.0(W) 2mQ 1.1501+0.254
2.5~6mQ 0.550%0.254
T~T5mQ 0.600£0.254 | 0.750%0.254 | 1.100£0.254
76~100mQ 0.550%0.254
0.25mQ 2.300%0.254
0.770£0.254
0.3mQ 1.800+0.254
0.5mQ 2.300£0.254
MA2T725 4.0(W) 6.800£0.254 | 6.350%0.254 1.1501+0.254
mQ 0.650%0.254 1.800+0.254
1.5mQ
1.600%0.254
2~3mQ 0.550%0.254

wESPNBERRIUS
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Metal Alloy Low Resistance Chip Resistor(MA Series)

By A
Dimension
U s
ES ERSED HE.}“{EEG L (mm) W (mm) H (mm) T1(mm) T2(mm)
Type Power Rating Resistance Range
MA2728 4.0(W) 4~450mQ2 6.600%£0.254 | 6.700%0.254 | 0.580%0.254 | 0.400%0.254 | 1.050%0.254
0.5mQ 0.770x0.254
0 3.000x0.254
m
2.0(W) 0.650%0.254 | 0.900+0.254
1.5~56mQ
2.000x0.254
6~100mQ 0.550+0.254
0.5mQ 0.7T70£0.254
0 3.000+0.254
m
MA452T 3.0W) 15~5m0 11.300%£0.500 | 6.600%0.500 | 0.650%0.254 | 0.900+0.254
Relagel|ll
2.000£0.254
6~60mQ 0.550+0.254
0.5mQ2 0.800%0.254
o 3.000£0.254
m
5.0(W) 0.680+0.254 | 0.650+0.254
1.5~6mQ
2.000£0.254
6~500mQ 0.580%0.254
« IpVIN—TA
Jumper Dimension
) == o
2 E%%D }E‘E.}MEEE L (mm) W (mm) H (mm) T 1 (mm) T 2(mm)
Type Power Rating Resistance Range
MA1206 17.0(W) < 0.2mQ 3.2600£0.254| 1.650%0.254 | 0.650£0.254 | 0.508+0.254 | 0.608£0.254
MA2512 2.0(W) < 0.2mQ 6.350+0.264 | 3.0560£0.254 | 0.650£0.254 | 1.150=%0.254 | 1.100%=0.254

B SEEELE
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Metal Alloy Low Resistance Chip Resistor(MA Series)

BEIEM
Electrical Specifications
58| ©RE RAER | &Xe8s IBNEEMQ) }MERE
Item (@70" Q) TCR ER %;ﬁ Resistance Range(mQ) $Z ':g ﬁ
?ég Power Rating at (po/D C) MaxRating MaxOverload + o + o Material Operating
Type 70" C Current Current +0.5%(D) | £1.0%(F) Temp.Range
0.75(W) 3.83A T.66A 51~100 51~100 | R0O51~R100 : FeCrAl
ROO1 : MnCuSn
1.0W) 31.62A 63.24A T~50 1~50 R002~R0OOT : MnCu
MA1206 =+50 RO08~R050 : FeCrAl
ROO1 : MnCuSn
1.5(W) 38.72A TT.49A 7~10 1~10 R002~ROOT : MnCu
RO08~R010 : FeCrAl
RO005~R0O00TH :
=+75 44.72A 100.00A — 0.5~0.75
MnCuSn
1.0W)
RO01~R006 : MnCu
=150 31.62A T0.71A T~500 1~500
ROOT~R500 : FeCrAl
R0O005~R0O00T5 :
=475 63.24A 141.42A — 0.5~0.75
MnCuSn
MA2512 2.0(W)
R0O01~R006 : MnCu
==+50 44.T2A 100.00A T~450 1~450
ROOT~R450 : FeCrAl
RO005~R0O00TH :
=+75 TT7.45A 154.91A — 0.5~0.75 .
2.0 MnCuSn -55 O~
' ROOT~R006 : Mncu | T110°C
=150 54.TTA 109.54A T~100 1~100
ROOT~R100 : FeCrAl
R00025~R0003 :
=475 126.49A 252.98A 0.24~0.3
MnCuSn
MA2725 4.0(W) -
RO005~R0025 : MnCu
=+50 89.44A 178.88A 0.50~3.0
RO03 : FeCrAl
MA2728 4.0(W) =150 31.62A 63.24A T~450 4~450 | R0O04~R450 : FeCrAl
=+75 63.24A 141.42A — 0.5 R0O005 : MnCuSn
2.0(W) R001~R005 : MnCu
=+50 44.72A 100.00A T~100 1~100
RO06~R100 : FeCrAl
=+75 31.62A 50A — 0.5 RO005 : MnCuSn
MA4527 3.0(W) RO01~R005 : MnCu
=+50 — — T~60 1~60
RO06~R060 : FeCrAl
=+75 31.62A 50A — 0.5 RO005 : MnCuSn
5.0(W) RO01~R005 : MnCu
=+50 — — T~500 1~500
RO06~R500 : FeCrAl
B e
Jumper Specifications
15 _— . o |
o8 rmmneroc | BAREER |BABMO) | ¥ B | DEEE6E
— Power Rating at 70° C MaxRating Current Resistance (mQ)) Material Operating Temp.Range
MA1206 1.0(W) T0.TA .
=0.2 Jumper : Cu| -Bb~+170"C
MA2512 2.0(W) 100.00A

RREFEPM T144-0051 RREABXGEEBS-27-14 TEL 03-3730-3651
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Metal Alloy Low Resistance Chip Resistor(MA Series)

W 88
Characteristics
HlE e SR
ltem+B2:E9E27 Requirement Test Method
oy w JIS-C-5201-1 4.8
IEUR SR fHigsR EC-60115-1 48
Temperature Coefficient Reference Spec. 250 C / +1 500 C\ 250 C%E/_?E}EJE

of Resistance . . .
25 C/+150 C,25 Cis reference temperature

JIS-C-5201-1 413

IEC-60115-1 4.13

BEEED  MTOEDP=-EBEN) FCE. RESBETEBROLNFNDH
'V, BEeEE : SUE

Overload Power : following power(P=rated power) or Max. overload current, whichever is lower.

= Ny MA4527 : +2.0% Overload time : 5 seconds
ERMBAE |2 i tosy | MA1206: 4P
The others MA2512(1W & 2W) : 5XP
MA2512(38W) : 4XP
MAZ2725: 4XP
MA2728 : 4XP

MA4527(2W & 3W) : 5XP
MA4527(BW) : 3XP

JIS-C-5201-1 4.23.2

BEME - MA452T : £2.06 | 0 g0068-2-2
nghET’:Om:;rr:lure ﬂé?mﬁﬁ 1 +£1.0% @+170° C. 1,000B5M&E

1,000hrs at +170° C

JIS-C-5201-1 4.18

e oy EC-60115-1 4.18
Hoat I @260+5 C. 10/

@260+5 Cfor 10+ Iseconds

JESD22 Method JA-104

SR )L 0 BERH -55C© +155 C., 1,000 Y1 )L, HERHE24+ 4B TH
Tempxerature Cycling + 05/0 Eo %gﬂfﬁ%fﬁg—cmf%}ﬁﬂ§ﬁlg30ﬁﬁaﬁ Ca‘%o

1,000cycles(-55" C & +155° C) Measurement at 24+4 hours after test conclusion. 30min. maxmum dwell time at each
temperature extreme.

MIL-STD-202 Method 103
fiTiE &fr&on +0.5% @85 C. 85%RH. BEEND10%%= 1,000 &E. HiRE24 +46F5
Biased Humidity —eeh R CEIE,

at 85" C/ 85%RH, 10% of operating power for 1,000hrs. Measurement at 2444 hours after test conclusion.

JIS-C-5201-1 425
. 0 IEC-60115-1 4.25.1

s WO RO | 07042 C @R SlE. BAREERONINE
tosd LiEndurnce) | EOME = 210X | 4 Spepq e 0,585 AL, 1,000BRIENS

@70=%2" C, Load with Rated Current or Max. Rated Current whichever is lower
for 1,000 hrs with 1.5 hrs "ON" and 0.5 hrs "OFF"

JIS-C-5201-1 417
FARHITH |BRARIITOSHRIME | IEC-60115-1 417
Solderability 95% min. coverage [FATITITRE 1 245+£5°C, 3050

245+5" C for 3+0.5 seconds

wESPNBERRIUS
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Metal Alloy Low Resistance Chip Resistor(MA Series)

(MAY 1) —X)

W 4 BE(DTF)

Characterlstlcs
B8 E HERTS A
Ttem Requirement Test Method
TEE WiE. ISwya JIS-C-5201-1 4.7
Dielectric Withstanding | 77—/ \—MDEE(\C & IEC-60115- 1, \4'7
Voltage No breakdown or flashover ACS500 V1 DEEN

Applied 500VA Cfor 1 minute.

ERAEE

Core Body Strength

WROENCE

No breakdown

JIS-C-5201-1 4.15
ChIREFNIED SN, RESE | 10WE

Central part oressurizing force : 5N for 10 seconds

" o — AEC Q200-006
= SDHN . .
TR SVD) RO C BOEE : 177N, (RF5E5RS : GOMRY
Pressuruzing force : 17.7N for 60 seconds
+0.5% JIS-C-5201-1 4.33
(TR e — - -
EhiTRE IBDE,\— & IEC-60115-1 4.33

Bending Strength

No breakdown

EiReTHEROH - 10,

Bending onece 2mm for 10 seconds

RIS - 10O, BITYE !

2mm

[inpikes

Moisture Resistance

+0.5%

MIL-STD 202 Method 106
T=2488/Y D)L, 10T DI
#ak, X7 v I7aRkU7TblIRE (™1 28R)

T=24 hours / Cycle , 10Cycles Steps 7a & 7b not required , Unpowered(Figure 1)

[ 111 HEEEEEEEEEEEEEEEEEEEN
. [T T1 | [ e0-1002 [ [T TTTTTTT]
INITIAL CON- 50-100%_RH RH 90-100%_RH 80-100% RH
s DITIONING IN '-—E‘L
0 A DRY OVEN
24 HOURS \
55
s LI
LIS
a5 HUMIDITY / \ / \
UNCONTROLLED
a0
5
s 7 Vi B e
SPECIFIED IN 3.6
25
20 10
s INITIAL MEASURENENTS
AS SPECIFIED IN T [V IoRATE 15
10 l HINUTES AS |
s SPECIFIED IN
. l~—— VOLTAGE APPLIED AS SPECIFIED IN 3.5 —=f
I [ [T 11T 1] [ ]
STEPS 7a & 7b(IF APPLICABLE) 1
-10 SHALL BE PERFORMED A MINIMUM OF
5 0F THE 10 CYCLES. WUNIDITY IS - —fster 70
UNCONTROLLED DUR
STERS 7ok 7o oMLY STEP 7a
LI T T TTTTTd
PRIOR TO FIRST CYCLE[ STEP 1| STEP 2 | STEP 3 STEP 4| STEP 5 | STEP & STEP 7
l—— SPECIF1ED —=f ONE CYCLE 24 HOURS. REPEAT AS SPECIFIED IN 3.3 ——=

TIME (HOURS) ——==

01 2 3 4 5 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24

&1

Figure 1

wESPNBERRIUS
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Metal Alloy Low Resistance Chip Resistor(MA Series)

« IpV)\—1ERE

Jumper Characteristics

ICIS] 2 SERTIE

Ttem Requirement Test Method

JIS-C-5201-1 413

IEC-60115-1 413

ERRIB AT —o0.2m0 BEFE | ERBNDAS T, REBATERONFNHENTS
Short Time Overload = ,%JjH%F[j 5*)%3

Overload Power : 4 times of rated power or Max. overload current, whichever is lower.
Overload time : 5 seconds

JESD22 Method JA-104

SBEH A D)L BEFRH  -55°C & +155C ., 1,000 D)L, ERE24+ 485 THEI
"I'empxerature Cycling =0.2mQ Eo %ﬁ%ﬁmﬁf@ﬁ%ﬁ?ﬁ(gSO Fﬁ(‘:g—é

1,000cycles(-55" C & +155° C) Measurement at 24+4 hours after test conclusion. 30min. maxmum dwell time at each
temperature extreme.

JIS-C-5201-1 4232

Hig'% {"ﬂ?nf)%r%re =0.2mQ IEC-60068-2-2
Exposure @+1 700 C\ 1 ,OOO%F'ETWE
1,000hrs at +170" C
MIL-STD-202 Method 103
MR &S <0.2n0 @85’ C, 85%RH. EfFBOD10%%E1,0001MER, HERK24+4E
Biased Humidity = &}l EJEO
at 85" C/ 85%RH , 10% of operating power for 1,000hrs. Measurement at 24+4 hours after test conclusion.
JIS-C-5201-1 4.25
e IEC-60115-1 4.251
&% an <0.2n0 @70+2'C, EEER Tl RAEBERDOLFNDENT
Load Life(Endurance) B 1.565f @& . 0.56™ AL, 1,00085EX1E

@70%2" C, Load with Raled Current or Max. Rated Current whichever is lower
for 1,000 hrs with 1.5 hrs "ON" and 0.5 hrs "OFF"

JIS-C-5201-1 417
BARRTE | ZAEMITIS%E | IEC-60115-1 417
Soldemabilly o5 min.coverage FARNIRE | 24525 C, 3051

245+5" C for 3+0.5 seconds

B ERER

Rating Current

« ERSEBR(1) =VP+R EBERA). P ERBEDW), [FMEREQ)
Rating Current(1) =yP+R 1I: Ratlng current(A) P : Rating Power(W) ,R : Nommal Resistance(Q)

wESPNBERRIUS

FUKUSHIMA FUTABA ELECTRIC CO., LTD.
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http://www.fu-futaba.co.jp e-mail:info@fu-futaba.co.jp P7



TEEERIEERTF v TIENE

(MAY 1 —2X)

Metal Alloy Low Resistance Chip Resistor(MA Series)

W R0

Marking Format

* I o YN—DISNDINTORBORENS, 4HHTRT

All products, except jumpers, have 4-digit markings

‘R B -LDNHERUEZTT,

“R” designates the decimal location in ohms

B AMQMDERED : ROO1

e.g. ImQ the product marking is R001

25mQMIKRED : RO25

25mmQ the product marking is R025

100mMQMERED : R100

100mQ the product marking is R100

s 'm” FRUA-LDONWERUEZTRT,

“m” designates the decimal location in milli-ohms

Bl O025MmQMIEE : OMm25

e.g. 0.25mQ the product marking is 0m25

0.5mQ®MDEKED : OM50

0.5mmQ the product marking is 0m50

55mQMDIEED : 5m50

5.5mQ the product marking is Sm50

25.5mQMKRED : 25m5

25.5mQ the product marking is 25m5

+ OQODFED : OR

0Q product marking is OR

* REDOREBDFENOREXBIEEL. XFMHBITET D E,

The criteria to distinguishing the mark on the surface of products are that characters can be identified.

B HRSAERHITRYE

Soldering Profile
BE(C
TEMP. E—2 25050 C
Peak :25045-0 C_
230

FlE0ER

Pre haating

+ 1
RARNITY—>
Soldar

daing Zone

90+t 30s

BRI

IRU 2O —I3IAIZHRIT

IR reflow soldering

« ARBE(ER

260° C/10s Typical values solid ling
20 T - TORRR(ERIR
25 Ol R Process limits(dotted line)
****** s 4 cond wave
—RIBR w
First wave
) — —5Cs
150 20 g
N o
- 2 Chs
R
P - !
4 - N -
, N R
2k EHLBE
R Forcad cvoling -
B[ (FD)
Time

20— 3ATST (ERIEAIZITIT)

Flow soldering (Wave soldering)

wESPNBERRIUS
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Metal Alloy Low Resistance Chip Resistor(MA Series)

W HERESY RNSY-Y

Recommend Land Pattern

1

BZ

IR EEE

; Almm) B(mm) C(mm)
Type Resistance Range
Jumper : =0.2mQ 1.46 2.15 1.68
MA1206-0.75(W), 1.0(W), 1.5(W)
TmQ~100mQ 1.46 2.15 1.68
Jumper : =0.2mQ 2.30 3.68 3.15
0.5mQ~1mQ 3.40 3.68 0.95
1.5mQ 2.35 3.68 1.35
MA2512-1.0(W), 2.0(W), 3.0(W)
2mQ 2.10 3.68 2.55
2.5mQ~200mQ 2.30 3.68 3.15
201mQ~500mQ 2.05 3.68 3.65
0.25mQ;0.5mQ 3.25 6.85 1.70
MA2T725-4(W)
0.3mQ;1mQ~3mQ 2.75 6.85 2.70
MA2T728-4(W) 4mQ~450mQ 2.05 7.20 3.90
0.5mQ~1.5mQ 4.50 8.74 4.50
MA4527-2.0(W), 3.0(W), 5.0(W) 2.0mQ~100mQ 3.60 8.74 6.50
101ImQ~500mQ 3.50 8.74 6.50
B IRYE
Packing Quantity To D
g PEHE BiGeE S350
Type Packing Quantity(pcs/Reel) Parts Number Explanation
MA1206 5,000 Z:5,000pcs.
MA1206-001 4,000 Z : 4,000pcs.
MA2512 4,000 Z :4,000pcs.
MA2725 2,000 / 1,000 £+ 2000pcs.
’ ’ 1:1,000pcs.
MA2726 2,000 / 1,000 £+ 2000pcs.
’ ’ 1:1,000pcs.
MA452T 1,000 / 500 Z :1,000pcs.
' 0: 500pcs.
BRERE 2515 C . ;EE : 60+ 20%RH

Storage Temperature

25+5° C ; Humidity , 60+20% RH

http://www.fu-futaba.co.jp

BSILIEREI IS M
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Metal Alloy Low Resistance Chip Resistor(MA Series)

B 2EOIR
Packing
T
« U= JUHEHR |
Reel Specifications y /i
/ g
a |
% i eB
| /!

'.\ ‘\_

\

N\ '
NN
N\
By
N _—
]

?A W
=LA T /5=
ot 7 ¢ A@mm) | ¢Bmm) | ¢Cmm) | Wemm) | T (mm)
7‘(‘/5”)—)b/8mm¢EIJ7R‘Z(MA1206) + + + + +
7 Reel for Smm embossed(for MA 1206) 178.5x1.0 | 60.0%£0.5 13.2x0.5 9.0£0.5 12.0x0.5
~ | _ = ~ ]
TTYF =)L/ 12mmiB TR 178.6+1.0 | 60.0+£0.5 | 136205 | 12.5£0.5 | 16.2+0.5
7" Reel for 12mm embossed
~ | _ = ~ »
TTYF)—IU/24nmi8 T2/RR 178.5%1.0 | 60.0£0.5 | 13.2+0.5 | 24.4+0.5 | 28.2%2.0
7" Reel for 24mm embossed
« TYMRAT—=THH
Emboss Tape Specifications by FF—"F 6D
Top Tape ) !
I/ A R N o N D A/ E
/ \ +. - 1 17 J L i \
14 A== {\"}'ﬂ‘f' 1| ¥ -1 ¥ .‘IE T W
\ \1 ' 11 a | ! \ W
\ \' L oh p W Wln noy AN ‘l‘
- 1 TR T i Ty T =
M ‘-l' J ;.| oy ) Iy 7] hy :I I ! N ||I
=N F fladnink Wi | foreirh [ wintats Ut I
\\ I ;# _;
I__'_J IEINES A P |p Po
Resistor I e
T =
%ymg giﬁﬁ% A (mm) B (mm) W(mm) | E(mm) [ F(mm) | Po(mm) | Pi(mm) | Pe(mm) [ ¢D(mm) | T (mm)
MA1206 mQ 2.03%+0.10| 3.656+0.10 | 8.0+0.3 |1.76%£0.10| 3.5+0.1 | 4.0£0.1 | 4.0£0.1 | 2.0%+0.1 [1.54+0.1/-0] 1.10£0.10
2~100mQ [2.03%+0.10| 3.35%+0.10 | 8.0£0.3 [1.75%0.10| 3.5%£0.1 | 4.0+0.1 | 4.0£0.1 | 2.0£0.1 [1.540.1/-0[0.85%+0.10
MAE 1 0.56~2mQ [3.60%£0.10| 6.76£0.10 | 12.0£0.3 [1.76£0.10[ 6.6+0.1 | 4.0£0.1 | 4.0%+0.1 | 2.0%0.1 |1.64+0.1/-0] 1.10£0.10
3~600mQ [3.50£0.10| 6.75+0.20 [ 12.0+0.3 | 1.75%+0.10| 5.5%+0.1 [ 4.0+0.1 | 4.0£0.1 | 2.0%£0.1 [1.540.1/-0/0.90£0.10
MA2725 | 0.25~3mQ [ 6.81£0.10| 7.16%£0.10 | 12.0£0.3 | 1.75£0.10| 56.6%£0.1 | 4.0£0.1 | 8.0+0.1 | 2.0£0.1 |1.540.1/-0[1.06£0.10
MA2728 | 4~450mQ | 7.100.10 | 7.05%0.10 | 12.0£0.3 [ 1.75£0.10| 5.5£0.1 | 4.0%+0.1 | 8.0%0.1 | 2.0£0.1 |1.540.1/-0[0.95%+0.10
MA4527 10.5~5600mQ || 7.38%0.10| 12.00£0.10 | 24.0%+0.3 [ 1.75£0.10| 11.5%£0.1 | 4.0%+0.1 | 12.0£0.1| 2.0£0.1 |1.5+0.1/-0[1.05%0.10
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