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Current Sensor Metal Resistor (MI-Series)

W& S E AR (M R5)

Current Sensor Metal Resistor (MI-Series)

O 455 Features

Y BEWEAE AW
High power up to 1W

* RIKTCR A +50PPM/C
Lowest TCR 50 PPM/C
* NBU{E 0402
The small size to 0402

* & TR RN A B P ER AN B R R B
Current detecting resistors for power supply etc
* 54 ROHS 54 ER
Compliant with RoHS directive

& A4 Application

MRIP. BEETRR, BIREHRE. TER. FHEAREF.
Switching Power Supply.Over Current Protection. Voltage Regulation Module(VRM),DC-DC Converter,Charger. Portable

FrREIR T

Devices etc.

& S & ¥R Type Designation

M F 03 W R002 F T
@RS MENERS KD IR RHR S REERS )| RREREEER aEsRKE
Product Code ez (Rl Type Code T.C.R Code REBE ZTED = Resistance Packing Style Code

Code Value Code Tolerance Code _
BEDE | k2 | B2 || me | e | (CR |[ 2o, ME || ke | =egE || kS | 8854
rs E3 ] Code | Type Type Cod PFM/ FARETR; 8L Code | Tolerance Cod Packing
Code | Power ode C mQ, /N e Style
rating MERTR;
02 0402 H 150 Units:Q
F 1/4W Decimal point F o
TR should be
P = expressedby
Famk 03 | 0603 “R” .
Current K +100 Units ; ma
R 1/3W 0402 : g g
Senso'r Metal 0603 Decimal . f’]?ﬁ@f
Resistor 0805 point should ape
(MI-Series) 05 | 0805 || 4505 be Reel
J +150
G 1/2W - expressed
by'M’ J +5%
%40 Example:
R001=0.001Q
06 1206
J 1w w +200 1M50=1.5mQ
R010=0.010Q
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& 254 Construction

-

¢ &R~ Dimensions

File= PR{ER S FE1E L w T A
Resistance
Type Value Code (mQ) (mm) (mm) (mm) (mm)
0402 R005 5 1.00+0.10 0.52+0.10 0.30+0.10 0.25+0.15
0603 R002 2 1.60+0.20 0.80+0.20 0.40+0.15 0.45+0.20
R001 1 2.00+0.20 1.25+0.20 0.50+0.15 0.65+0.20
0805 1M50-R002 1.5-2 0.65+0.20
2.00+0.20 1.25+0.20 0.40+0.15
R003-R005 3-5 0.40+0.20
R001 1 0.55+0.15 1.10£0.25
R002 2 1.10£0.25
1206 3.20+0.20 1.60+0.20
R003-R004 34 0.40+0.15 0.90+0.25
R005 5 0.60+0.25

& I R4%5K) Structure

/ |

||

(4) (2) (3) (5) (1)

*  E4R / Substrate: BEFIAR / PI

* FERE/Adhesive: SIERAE / epoxy

* HFEA{K / Resistive element: &% / Cu - alloy

* et / Terminal electrode: %5 ~ %8 ~ 4@ / Sn ~ Ni~ Cu

* {R4PBHIZE | Protective coating:  BANRINEMBE(FE)/

fHCu —]

NI
#Sn

Flame-retardant epoxy, meets UL - 94-VO0 requirements (green)
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fw

& fafi NBEfh4k Derating Curve

-55C 70C
1001 N
|
o | i \ ERBERE:
! RN Operating
BTEmEsk | : \ Temperature
Percent Rated Load : I \ Range:
| | \ -55C ~155¢C
26— :
I |
I |
0 ] 1
-75 -B0 -25 0 25 50 75 100 125 155

BERE Ambient temperature (C)
i WERERANEEEESRTOCH, REFANEEE) R LARETRE,

Note: For resistorsoperated in ambient over 70C rated load (rated power) shall be derated in accordance with
the above figure.

&% E{E Ratings

= 70 CTEEINZE TLHFARBREE R B AT G far LR FEESEE
Rating Power at 70°C Limiting Element Current Max.Over load Current Resistance Range
Type (W) (A) (A) (mQ)
0402 1/3 8.2 18.3 5
0603 1/4 1.2 25.0 2
1 31.6 70.7 1=R<2
0805
12 18.3 40.8 3<Rs5
1206 1 31.6 70.7 1<Rs5
1. BRABERSEREANE.
Current of DC or AC RMS value.
. 2. [ =P/ R S5t iRe E A ch I E.
/Note I=~P/Ror Limiting element current whichever is lower.
I: HERR Rated current (A)
P: #EILHZE Rated power (W)
R: #=#RBA{E Normal resistance (Q)

O HiE(H Ratings

HEE &% T.C.R (PPM/C)
M HRIRE R
iR .
RESEENED RENED #HRPA{E 215 1RZ Resistance Tolerance
Type
(mQ)
+1% +5%
0402 5 +200 +200
0603 2 +200 +200
1-1.5 +150 +150
0805
2-5 +100 +100
1 +150 +150
1206
2-5 +100 +100
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& +5% Characteristics

il =| L3 MR T3 7%

ltem Specifications Test Methods
IEC 60115-1 4.17

AR AR E=95%
) 245°C+5CH#E, {R¥F 3520.3s.
Solderability 95% Cover Min o
Lead-free solder bath at 245°C+5°C for 3s+0.3s.
TR IEC 60115-1 4.18

Resistance to Soldering

Heat

TR L4545
No mechanical damage
ARs%1.0%R

270°C+5CH#iE, fR¥F 10st1s.
Lead-free solder bath at 270C+5°C for 10st1s.

EARE I
Substrate Bending Test

TR A5t
No mechanical damage
AR=+1.0%R

IEC 60115-1 4.33

ZEphieE (Bending distance):
0402, 0603, 0805, 1206: 3mm.
{R$%818)(Duration): 60s+5s.

HIERE RN AR IEC 60115-1 4.8
TCR Within specified T.C.R +25°C/+125°C/+25°C
BEIREENL T r] i A5 IEC 60115-1 4.19
Rapid Change of No mechanical damage -55°C(30 43$)~&EIR(s1 2¥h)~155°C(30 4744)1000 MEIF .
Temperature AR=<+1.0%R -55°C(30min)~normal temperature(1min)~155°C(30min) 1000cycles
sERTIE I fadk Ferl Wikt IEC 60115-14.13

Short Time Overload

No mechanical damage
AR=+1.0%R

5 EEEE, FIFSH.

5xRated Power, for5s.

IEC 60115-1 4.24

RESEH Fer] AR5 40°C+2°C, 93%RH+3%RH, 1000 /i, EiERRITHRIRER (RMFLHE)
Damp Heat, No mechanical damage 18 1.5 /NE/#R 0.5 /BT
Steady State AR<+1.0%R 40°C+2°C, 93%RH+3%RH, 1000h, Rated current or limiting element current
whichever is lower 1.5h ON/0.5h OFF
IEC 60115-1 4.25.1
70°CT AT TR DL A54R 70°C+2°C, 1000 /B, EREF RS STHFRIRAETE (BRRDE) 18 1.5 /\BJ/#T 0.5
Endurance No mechanical damage IN:0
at 70C AR=<+1.0%R 70°C+2°C, 1000h, Rated current or limiting element current whichever is lower
1.5h ON/0.5h OFF
HIRSSAIERETR A
B] 3515
Endurance 9E—IJ_JJ‘17J IEC 60115-1 4.25.3
at Upper Catego Nomechanical damage | 1 5. .o 1000n
PP gory ARS£1.0%R =
Temperature
IEC 60115-1 4.6
e s 1000MQ Min TR SEE AR 100VH15V EREE, 2551 99, AEMBEEHEME.
Insulation Resistance Apply DC 100V+15V between substrate and terminations for 1min, then check
insulation resistance.
IEC 60115-1 4.7
T S FERARS K BIUA 2 100V/s MR B B A S E SR

Voltage Proof

No breakdown or flashover

(0603:150V, 0805:300V, 1206:400V), {&¥F 60st5s.
Apply max. overload voltage of AC RMS at a rate of approximately 100V/s
between substrate and terminations for 60s5s.

R
Component Solvent
Resistance

TR D455
No mechanical damage
AR<%1.0%R

IEC 60115-1 4.29
BRE(IPA), 23°C+5°C, 38 10 /At
Iso-propyl alcohol(IPA), 23°C+57C, 10h
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Mis% Appendix |

W EEEaRT
Recommend Solder Pad Size
@ 5 R [EEHBPAEE Chip fixed resistor

B unit;: mm

AR5 S Type | FEIESERE (mQ) A B C
0402 5 0.35 1.21 0.60
. 0603 2 0.61 2.61 1.00
ERENas
m 1~2 0.50
?"‘E@E*’“ 8 0805 3.20 1.40
N EEE 3~5 0.80
[z
1~4 0.80
1206 4.40 1.80
5 1.80
B % Packaging
L i s
Paper Taping
* ERAF 0402
For 0402 :
PO ik
®DO P1 |
A o Fan | = =
B 5 & i, 5 5
i
E
0402
BA{S unit: mm
A5 Type A B W F E
0402 1.20£0.10 0.700.10 8.00£0.20 3.50+0.05 1.7540.10
BA{ unit; mm
A2 Type P PO P1 DO T
0402 2.000.05 4.00£0.10 2.00+0.05 1.50£0.10 0.42+0.05
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* EFAF 0603, 0805. 1206:

For 0603, 0805. 1206:
T
®DO PO
\\ A L ) i a L= -
N AN 5
NI MM m M
\\ <: \
SRR Lp ) |
P Pl
B {3 unit: mm
#S Type A B w F E
0603 1.85:0.10 1.10£0.10 8.00£0.20 3.50£0.05 1.7520.10
0805 2.35:0.10 1.65£0.10 8.00+0.20 3.50£0.05 1.750.10
1206 3.50+0.20 1.90+0.20 8.00+0.20 3.50+0.05 1.750.10
B unit; mm
B2 Type P PO P1 ®DO
Ml & & EE AMI ER4&EHBE
0603 4.00£0.10 4.00£0.10 2.00£0.05 1.50£0.10 0.60£0.10
0805 4.00£0.10 4.00£0.10 2.00£0.05 1.50£0.10 0.75:0.10
1206 4.00£0.10 4.00£0.10 2.00£0.05 1.50£0.10 0.75:0.10
& 52 Reel
B
il Dl -HH
|: 1 i
i
W
T
BT unit: mm
RIS Type M T A B © D
w
0402, 0603, 17842.0 9.5+1.0 12.5¢1.5 2.0+0.5 13.0+£0.5 21.0£0.5 58.0+2.0
0805, 1206
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& i ElAcEE
Taping Ability
EHRS
Top tape peel strength
EHRBER 11g~70g (0.1N~0.7N) , iEEE: 300mm/min, 2 TFREEN 2 IFGMEMEINR.
Peel strength is 11g~70g (0.1N~0.7N),with speed of 300mm/min,and should not have flash and
tear after peeling.

FLF37717)
165° ~180° peeling direction

i
carrier tape

N

\ T

top tape

SR 75 3% Test method: I botEm%taPe
EEMzIEM, THERE. KEHEAR.
Resistor is free, no sticking to top tape and bottom tape.
RS MAE B, BR R FLEASRG .

Resistor is easy to take out from carrier tape and chip hole have no mechanical damage.

& GR¥E
Packaging Quantity

BRGE ek
Packaging style Tape & reel

B3 Type 0402 0603, 0805. 1206

8 Quantity (pcs) 10000 5000

M IEC E-24. E-96 R%IEEENRBITERE
IEC E-24. E-96 Series Resistance Cross-reference List

®E-24 &% E-24 series (x10"Q)
(B4 unit: 0.001Q. 0.01Q. 0.1Q, 1Q. 10Q, 100Q, 1kQ. 10kQ. 100kQ. 1MQ. 10MQ. 100MQ. 1000MQ)

1.0 1.5 2.2 3.3 4.7 6.8
1.1 1.6 2.4 3.6 5.1 75
1.2 1.8 2.7 3.9 56 8.2
1.3 2.0 3.0 4.3 6.2 9.1
®E-96 %] E-96 series (x10"Q)
(B4 unit: 0.001Q. 0.01Q. 0.1Q, 1Q. 10Q, 100Q, 1kQ. 10kQ. 100kQ. 1MQ. 10MQ. 100MQ. 1000MQ)
1.00 1.33 1.78 2.37 3.16 4.22 5,62 7.50
1.02 1.37 1.82 2.43 3.24 4.32 5.76 7.68
1.05 1.40 1.87 2.49 3.32 4.42 5.90 7.87
1.07 1.43 1.91 2.55 3.40 4.53 6.04 8.06
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1.10 1.47 1.96 2.61 3.48 4.64 6.19 8.25
1.13 1.50 2.00 2.67 3.57 4.75 6.34 8.45
1.15 1.54 2.05 2.74 3.65 4.87 6.49 8.66
1.18 1.58 2.10 2.80 3.74 4.99 6.65 8.87
1.21 1.62 2.15 2.87 3.83 5.11 6.81 9.09
1.24 1.65 2.21 2.94 3.92 5.23 6.98 9.31
1.27 1.69 2.26 3.01 4.02 5.36 7.15 9.53
1.30 1.74 2.32 3.09 4.12 5.49 7.32 9.76

®E—96 &% 0603 BE (FeHLMxTBR) K& (HBAERBEITER)

E-96 series(0603) {multiplied Cross-reference List) And {Resistance Cross-reference List)

H x100 x10" %102 x103 x10* %105 %108 x107 %107 %102 x103
multiplied
K75 code A B C D E F G H X Y 4
RS E-96 %I MH RS E-96 %I MH KS E-96 %I MH KS E-96 %I FH
code E-96 resistance code E-96 resistance code E-96 resistance code E-96 resistance
01 100 25 178 49 316 73 562
02 102 26 182 50 324 74 576
03 105 27 187 51 332 75 590
04 107 28 191 52 340 76 604
05 110 29 196 53 348 77 619
06 113 30 200 54 357 78 634
07 115 31 205 55 365 79 649
08 118 32 210 56 374 80 665
09 121 33 215 57 383 81 681
10 124 34 221 58 392 82 698
11 127 35 226 59 402 83 715
12 130 36 232 60 412 84 732
13 133 37 237 61 422 85 750
14 137 38 243 62 432 86 768
15 140 39 249 63 442 87 787
16 143 40 255 64 453 88 806
17 147 41 261 65 464 89 825
18 150 42 267 66 475 90 845
19 154 43 274 67 487 91 866
20 158 44 280 68 499 92 887
21 162 45 287 69 511 93 909
22 165 46 294 70 523 94 931
23 169 47 301 71 536 95 953
24 174 48 309 72 549 96 976

I B 57 A ) B P PEL{EL XA R AR IS AT
Description for resistance Value Code and Marking of Current Sensing Thick Film Chip

Resistor

L AT T
Resistance Value Code

PR R ME A AE 0402, 0603, 0805, 1206, 1210, 2010, 2512 L—K ALK AERERR.
All resistance value code of current sensing thick film chip resistor, including 0402, 0603, 0805. 1206, 1210 2010, 2512 size used four

digits.
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51 Example

MIFO3WRO02FT

MR SRR, W: R0O02=2mQ; 0M50=0.5mQ
To use four digits codes represent resistance value,
5] Example R002=2mQ; 0M50=0.5mQ

@ #riE Marking
Ml RFIRK AMI RFIE S5 1206 BT IS RENRIFRIE
There is no mark on the glass side.
“IE IEC FRERTIMEBIEFRERR A : —RURIZIE IEC E-24 RIFRFRFEIRICRTAE,
For the resistance values which don't belong to IEC serial, use the resistance of IEC serial which is most close to the required resistance
of non-IEC serial for replacement.
“BPIIRC A HRERE, MIZBINEALERENRBIFRIC.

To get agreement by both party if the customers have special requirements for the marking.

WA EMERERR
Chip Resistor Instructions For Use

O R RANTHHRIME TR A, MEETRESZEFMm:

ERTEBRRE, Bk, . KER. BILEFIER.

EPNERRBEMHNMS, RERLZHMSER.

EFMREAMS, BENIEAMSE, 8BRS« BUE. 85 8RR, ZS5HLE.

EERRETEHESB KM SER.

EFFERERE . 2Rk, SEMSMRIRMEEER.

“ERAMBESRE R EMREE R T ER.

“IEIE R A AR E RN B K Sk A M E B T &

FREERMNEMRENE. HTMREEMPAEKELLRE, R ERMBHRABIIFAN NN, HEMHVES (F
TR AN LERY . MRMERERELXERANED, FHAHGREHIT ON/OFF, NFEIEBHRMLE.
AEOMEAERNRR, BURTHAREMNEZNA)N, BHE. REZRPEAMS, BENEEEARANENLE
#fer NO/OFF i M T ERRT, BRIEBLIHITIRIT.

@ Application of the products in a special environment can deteriorate product performance:

*Use in various types of liquid, including water, oils, chemicals, and organic solvents.
*Use outdoors where the products are exposed to direct sunlight, or in dusty places.
*Use in places where the products are exposed to sea winds or corrosive gases, including Clz, H2S, NH3, SO2, and NOa.
*Use in places where the products are exposed to static electricity or electromagnetic waves.
*Use in proximity to heat-producing components, plastic cords, or other flammable items.
*Use involving sealing or coating the products with resin or other coating materials.

*Use involving unclean solder or use of water or water-soluble cleaning agents for cleaning after soldering.

*The substrate of chip resistors is alumina. Cracks may occur at the connection of solder (solder fillet portion) due to the difference of

the coefficient of thermal expansion from a mounting board when heat stresses like heat cycle, etc. are repeatedly given to them.

Care should be taken to the occurrence of the cracks when the change in ambient temperature or ON/OFF of load is repeated. The
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occurrence of the crack by heat stress may be influenced by the size of a pad, solder volume, heat radiation of mounting board etc.,
so please pay careful attention to designing when a big change in ambient temperature and conditions for use like ON/OFF of load

can be assumed.

@ {75 75% Storage Conditions
BB 5°C~30°C, HHXIEE 30%~70%. BHEREENES EREERERR 24 M8, BUE 12 MARER.
T: 5C~307C, RH: 30%~70%.The guarantee period is 24 months from the date of shipment in accordance with the above storage

conditions. It is recommended to use within 12 months.

¢ REREEEM

"R RABLERFEDENNR, BEHENERNRSABFH TARSX /RS~ A ERm.

RAETFEESREED, BURERRIPSERE AR,

*FEIRE MY, KRR .

ATEHRE. BETRE. MEREUREMSRAZZE, HARESIREXRANRE LM, FELERSHARK
F. REFRARXEMEPHRGER LR TESHA S LR ™ EHIR.

*BME (BEGEE) B MSL GRESURE) ERZE: 14 .

@ Precautions on use of products
*Avoid applying power exceeding normal rated power, exceeding the power rating under steady-state loading condition may negatively
affect product performance and reliability.
*Be careful when pick up the products with tweezers. There may be a care that the overcoat and / or the body can be chipped.
*Soldering tip shall not touch the product when install product manually.
*Contact our sales representatives before you use our products for applications including automotive, medical equipment and
aerospace equipment. Malfunction or failure of the products in such applications may cause loss of human life or serious damage.

*The MSL of chip resistor (thick film/thin film) : Level I.
B 23 Soldering
& HEFRELRIZ L & HEFRUR IS IR B2k

Recommended Reflow Profile Recommended Wave Solder Profile

260°C max

150

230°C ~250°C:|
20e-50: |

150°C~180C: 60s~1208

Tenperature

Temperature

\
V
100 Dip time 3s~6s

Ramp up 3C /e(mez) Ramp down 61C /s(maz)

s

80C~130C:
405~60s

& EFNRERE
Recommended solder alloy: 96.5Sn-3.0Ag-0.5Cu

10
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& (&1TF&Jh Revision History

KA Version HEA Date {£1TAA Change Descriotion fE1TH#AIA Checked by
V8.0 2025-09-04  -BisR: 1ERUBEETE. XI#PFA Hanyang Liu

— Appendix:Modify the storage conditions.
1810 0402 RIIFmEH
V7.0 2025-07-04 Add the parameters of 0402 B Weijian Feng

-0805 1~2m QB ENFRZHA 11 1W
V6.0 2024-11-26 Increase the rated power to 1W for MI0805 1~2mQ FEZ Jinrong Liang

-0805 &% m R001 FAIE

LI Jinrong Liang
V5.0 2024-08-02 New datasheet for MI0805 R001 series =

1810 0612 RIIF=HEEH
V4.0 2022-09-14 BiEEE Weijian Fen
Add the parameters of 0612 ’ y g

-IET RATE R BB R A F EiF

V3.0 2022-06-09 Modify the product marking from digital to handwritten Al Jianye Du
Ptz “ x =7 . '% -+ 3 A+ =

V2.0 2022-02-25 M&cﬁ % = #£24 0201 Rs 55 15K _@*‘Zﬁi _ #32d Jianye Du
Revise the quantity of 0201 15Kpcs to Packaging quantity

V1.0 2021-08-13 &hR The original version. DS Weijian Feng

E ERETREZ AR A RAERA. AR AREERN, NERBESLEARTTBITRAZAENF, HI~REEHS
PCN BE1Z .

Remark:Information provided above is intended to indicate product specifications only. Fenghua reserves all the rights for revising this

=

content without further notification, as long as products are unchanged. Any product change will be announced by PCN.

11



	M I

