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FENGHUA FENGHUA ADVANCED TECHNOLOGY (HOLDING) CO., LTD

&4 AUt e L FH#%  Metal Foil Chip Fixed Resistor

MFoooo

A5 Version of:

MF-1.1

1.0 %5 &5 Features

@ 5 5 ) H ]k 2W * High power up to 2W

@ 5% TCR 4y £=50 PPM/C » Lowest TCR from =50 PPM/C

@ i T AE PRI H P RH * Current detecting resistors for power supply,
QRS . RS M A motor circuits, etc.

O HUIGR S = mURE PR * Superior mechanical and frequency characteristics

@ 7F 5 ROHS 74 %K * According with RoHS standard

@ [ [ 45Xk Applications

TR EP e Rl ORI d . RIS . SR VUSRI . R A
Switching Power Supply. Over Current Protection in Audio Application. Voltage Regulation Module(VRM). DC-DC

Converter. Charger. Automotive Engine Control. Portable Devices etc.

2.0 §5#) J¢ R~} Structure And Dimensions
2.1 45# Structure

»
i
@

OIOLORVIG)

@ Pg#EHA Ceramic Substrate
@ &4J)2 Alloy Plate

@ [ HH Top Electrode

@ — AP Primary Overcoat
® #l JZ CuPlating

® —IkK{RY" Secondary Overcoat
@ i Hi# Edge Electrode

Hia] F B Barrier Layer

© AMHHM: External Electrode

B
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A4 A 2 L #§ Metal Foil Chip Fixed Resistor

A5 Version of: MF-1.1
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2.2 R~ Dimensions L
s e
A
W
t
b
5 Type L (mm) W (mm) t (mm) a (mm) b (mm)
0805 2.00+0.20 1.2540.15 0.7040.20 0.40%0.25 0.40%0.20
1206 3.20£0.20 1.60£0.15 0.75+£0.2 0.50+£0.25 0.50£0.20
2010 5.00£0.20 2.50%+0.20 0.754+0.20 0.60+0.25 0.60£0.20
2512 6.40£0.20 3.20%+0.20 0.75+0.25 0.90+0.30 0.90+0.25
fifar 126 Power Derating Curve
-557C 70T
100 —— N
|
: 1N
75 i ERBETE:
WE SR 97 E | | \\ Operating
Percent Rated Load 5( I I Temperature
| l N Range:
o ! N\ -55C"170C
20 ] | \
| I
o I I N\
-75 -50 -25 0 25 50 75 100 1256 155 170

INEEE Ambient temperature (C)

2 LA A B RO 70°C I, HAIE fasr (RUE D)) 4% Bk ik %,
For resistors operated in ambient over 70°C rated
figure.

load (power rating) shall be derated in accordance with the above

&
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=
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FENGHUA FENGHUA ADVANCED TECHNOLOGY (HOLDING) CO., LTD

44 Fr U 52 HLPH %8 Metal Foil Chip Fixed Resistor

JRA 5 Version of: MF-1.1

MFoooo

3.0 %72 {H Ratings

0805 172 150 300 0.005 Q <R<0.03Q
172, 1 200 400 0.005Q <R<<0.04 Q

1206
1/2 200 400 0.04 Q <R<0.056 Q
2010 1 200 400 0.01 Q <R=<0.05Q
2 200 400 0.005Q <R=<0.1Q

2512

1 200 400 0.1 2 <R=<0.2Q

¥ Note:
1o U BRI AU
Voltage of DC or AC RMS value.

2. U L = RIUE DA X AR AR FLBHAE
Rating Voltage V= v Power RatingX Resistance Value
E: #CHE Rated voltage(V)
P: ZiEIh® Rated power(W)
R: FrFRFHAE Normal resistance( Q)

0805 0.005Q <R<0.03Q +50 +50 +50
1206 0.005 Q <R<0.056 Q +50 +50 +50
2010 0.01 Q <R=<0.05Q +50 +50 +50

0.005Q <R<<0.01 Q +100 +100 +100
»12 0.01 Q <R<0.2Q +50 +50 +50

%5 0 3k 18 0t
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4.0 RIS HiE R~ IpE How To Order

MF L 12 H R047 F T
4
U e J o HLFHAEAR s .
Pdennfﬁc“?d s L Resistance Value T AT
roduct Code code | Type Code Packing Style Code
A g,
) P E 05 | 0805 i, —
FLEH 25 Metal ANE T R s G ity (020
Foil Chip 06 1206 ?% il_'%, S T Tape & Reel
. IINEN M%7~ RS N
Fl'xed 10 2010 Units: Q Dec/ijr;lal C TR R
Resistor 12 2512 point should be Case
expressed by ‘“R”;
Units: mQ Decimal
point should be
expressed by ‘M
%140 Example:
R005=0. 005 Q
R047=0. 047 Q
2M50=2. bm Q
v v v
T E Sl PR S REC S F B R 22K AR S
Power Rating Series Resistance Temperature Resistance Tolerance
e Coefficient Code Code
. BUE DI R4 = N
s Power rating AT | RS TCR F +1%
code series Type | code (ppm/C)
G +2%
G 12W 0805
0,
! IW 1206 | H +50 ! 5%
K 1.5W 2010
L 2w
+50
2512
+100

&
o
=
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FENGHUA FENGHUA ADVANCED TECHNOLOGY (HOLDING) CO., LTD

A4 A 2 L #§ Metal Foil Chip Fixed Resistor

A5 Version of: MF-1.1
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4.1 #3icR 7~ J7¥% The Explanation For The Resistance Value Marking
m SRR A AR DU AL HhR

Metal Foil Chip Fixed Resistor using four digits marking.

w FRADRSTHE mQ, LA<Q Ry ffy, i HOyBE, DR K.
When the resistance value is accurate to m Q, using " Q" as a unit. And it is an integer; the decimal point is represented
by "RH.

n: R0O47 =47mQ ; RO10=10mQ ; R100=100m Q

m ARHER S mQ, Pl m Qo4 AL, i HOAREEE, ANEBUIHIM R R
When the resistance value is accurate to m €, using "mQ" as a unit. And it is a non-integer; the decimal point is
represented by "M".

. 2M50=2.5mQ

w BB R F 0t B24 ARBUBHAE, (HZ AT A — ARSI 2] m Q (KN, 2 BAS L 5.1mQ L 3.9 m

Q, HH 5ImQ. 39mQ.
General resistance value rule is according to E24 series, but the decimal point is generally not accurate to m Q in
industry. That is to say for example, it will not appear 5.1m Q. 3.9m Q, but the 51 m Q, 39m Q is allow.

m BATAGE E96. E24 RYIHKEE, — B WA AR R0
There are resistances values that are not belong to the E96 series or E24 series resistance, the general principle is there
is not a non-integer.

WSO RACAT R R EERIN U2 M P R ) 5 R BRI RR A

To get agreement by both parties if there special requirement for the marking.

m i FHPH{E Common resistance value: 5SmQ. 6mQ. 8mQ. 10mQ. 12mQ. 15mQ. 18 mQ. 20mQ. 24m
Q. 25mQ. 27mQ. 30me. 33mQ2. 35mQ. 39me., 40mQ. 50me. 51mQ. 90me. 100mQ. 120 m

Q. 150mQ. 200mQ.,
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5.0 AT £ Reliability
5 H - - R 7k
- Fr #E Specification Test Method
em
(IEC60115-1)
CERUEN YT
Resistance TERLEE N IEC 60115-1 4.8
Temperature within specified T.C.R +20°C/-55°C+20°C/+125°C/+20°C
Coefficient
Jd I ) o IEC 60115-1 4.13
H I_l il 2 7 S = N e S
o o R i 2.5 A5 U EE sl ke 7 FLE. (UMD, 548 5
Short Ti No mechanical damage. 55t ted volt load volt hich .
ort Time AR<+ (1.0%R40.5mQ) .5 times rated voltage or max.overload voltage whichever is
Overload lower for 5s.
IEC 60115-1 4.6
FE AR 53 F At i 100V 15V IR L, IR RF 1 2044,
AR Jim I 246 2% o BELAE
Apply DC 100V X 15V between substrate and termination
for 1 minute, then check insulation resistance.
“ B .
Insulation 1000MQ  Min /
Resistance L
/ A1
Pt ATEHTBZ95%. IEC 60115-1 4.17
Solder- The termination coverage should | 245°C+5CH##8, {r{F 35+£0.3S
ability be 95% cover min Lead-free solder bath at 245°C+5°C for 3S+0.3S

B
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A
5 - R 7
It Fr  #E Specification Test Method
em
(IEC60115-1)
i p el AR [EC 60115-1 4.18
Resistance to No mechanical damage. 270°C+5°CHtE, fRFF 10S£1S
Soldering Heat AR=£1.0%R Lead-free solder bath at 270°C+5°C for 10S+1S
IEC 60115-1 4.33
FEM IR0 S s B A 2 R AR )R 22 1.6mm
Substrate :Glass Epoxy (t=1.6mm)
495 JE- ¥ Thickness of Copper foil:0.035mm
SRS Span:90mm.
25 15 25 Bending Distance:
0805: 5Smm;  1206: 4mm;
2010, 2512 :2 mm
LR A7) 1] (duration):60s£5s
FEAR S ik Jo ] WA A s e o,
No mechanical damage. i A A et erReg T T
Substrate R<+£1.0%R
— ¥ "E o5
Bending Test PN ] :zm P!
45 45
RS w50 .
otk
lﬂﬂ[{;
K230 o
‘%7 L g
i r
AR e EE AR
IEC 60115-1 4.19
Ui JEE DU AR Ty Wi -55°C (30 43FmD) ~HR (5 43P ~155TC (30
Rapid change No mechanical damage. ED 300 MIEIR.
of Temperature AR<+1.0%R -55°C ( 30mins) ~normal temperature (5min)
~155°C ( 30min) , 300 cycles.

B
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&4 Fr a5 L PH S Metal Foil Chip Fixed Resistor

A5 Version of: MF-1.1

Resistance to

No mechanical damage.

MFoooo
il
5 [ o - AR S
- Fr #E Specification Test Method
em
(IEC60115-1)
IEC 60115-1 4.24
40°C+2°C ¥ & 93%+3%RH,1000h, & HL s 5470
FRASTE A Jon] Wit PERRBR R (U MED, 38 1.5 /NIS/IE 0.5 /)
Damp Heat No mechanical damage. I
Steady State AR<£1.0%R 40C+£2C , 93%=+3%RH,1000h,rated voltage or
limiting element voltage whichever is lower for
1.5h ON/0.5h OFF.
IEC 60115-14.25.1
70°Ciiif At o] At 70°C+2°C,1000 /N, #UE HL S s T A AR PR L
Endurance at No mechanical damage. (B /MED 1.5 /NI 0.5 /N
70°C AR<#1.0%R 70°C£2°C, 1000h,rated voltage or limiting element
voltage whichever is lower for 1.5 h ON/0.5h OFF.
TR I ey WAt IEC 60115-14.29

SAEE (TPA), 23°C+5°C, ¥ 10 /B

Solvent AR<+1.0%R Iso-propyl alcohol(IPA), 23 C+5°C,10h.
PR
[P/ N3 Jen] Wit IEC 60115-14.25.3
Endurance at No mechanical damage. 0805, 1206. 2010, 2512: 170°C+2°C, 1000h
Upper Category AR<£1.0%R
Temperature
IEC 60115-14.7
E F 5 6 e ) LK 24 100V/S 11338 556 it Jn A7 %%
i HL R Torb ek K B 0y e O A ey HEL R R AS L HL s, PR FF 60S+5S.
Voltage proof No breakdown or flashover Apply max.overload voltage of AC RMS at a rate

of approximately 100V/S between substrate and
terminations for 60S+5S.

\
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A4 A 2 HL B #¢ Metal Foil Chip Fixed Resistor

A5 Version of: MF-1.1
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6.0 £1.2%% Package

6.1 Zwiiyf%E Taping
6.1.1 Z5¥J R~} Dimension And Stru

= ﬁ‘ﬂi‘;ﬁ%‘ top tape

reel hole -..'-D_q-;" %;H?l;
JERET

bottom tape

carrier tape

(A) #H R~ Carrier Tape Dimension

w477 gn T paper carrier tape

For0805. 1206 type

dDO PO

N
/)

\
R
_
-
=
=
_
)
=
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A5 Version of: MF-1.1
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AT Unit:mm
#15 Type A B W F E
0805 2.35+0.10 1.65+0.10 8.00+0.20 3.50+0.05 1.75+0.10
1206 3.50+0.20 1.90+0.20 8.00+0.20 3.50+0.05 1.75+0.10
745 Type P PO Pl ®D0 T
0805 4.00+0.10 4.00+0.10 2.000.05 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
m ARl At Embossed taping
®DO PO K0Q
—Fm =
\_ 29 \m
NP I Oy E p S B e R
il A N Sy
P P1 ®D1 Lt
Unit: mm
#15 Type A0 B0 W F E t
2010 5.45+0.10 2.77+0.10 12.00+0.10 5.50+0.10 1.75+0.10 0.24+0.05
2512 6.73+0.10 3.40+0.10 12.00+0.10 5.50+0.10 1.75+0.10 0.24+0.05
#15 Type P PO Pl ®DO ®DI KO
2010 4.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10/-0 1.50+0.10 0.84+0.10
2512 4.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10/-0 1.50+0.10 0.81+0.10

>
>
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FENGHUA FENGHUA ADVANCED TECHNOLOGY (HOLDING) CO., LTD

&4 Fr a5 L PH S Metal Foil Chip Fixed Resistor

A5 Version of: MF-1.1
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(B) ## R~} Reel Dimension Unit: mm
A5 Type M W T A B o D
0805
1206 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
2010
2512 178+2.0 13.0+0.5 15.5+1.5 2.0+0.5 13.0+0.5 21.0+£0.5 57.0£2.0

QR -

=
1=

6.1.2 g MR Taping Specification

(A) fE&J7 Ability
m[flii7$7 /] top tape peel strength
TR P S50 A 11~70g(0.IN~0.7N),7# & 300mm/min £ F 556 J5 A SRVFE R K I 4
Peel strength is 11~70g(0.1N~0.7N) with speed of 300mm/min, and should not have flash and
tear after peeling.

-

TR 77 test method:

i

Evwapiil
165° ~180° /eling direction
carrier tape

\\\ A i

top tape

i

JAT
bottom tape

w SRS B, ok R
Resistor is free, no sticking to top tape and bottom tape.
ws vy AR TR B, ELE  F LG U 5.

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

\
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FENGHUA FENGHUA ADVANCED TECHNOLOGY (HOLDING) CO., LTD

A4 A 2 L #§ Metal Foil Chip Fixed Resistor

A5 Version of: MF-1.1
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(B) B34 & Quantity In Taping Unit: PCS / reel
TSR Type & Quantity
o
a

(C) #,A Ui Carrier Tape Statement

pRAIRGE ESEARCE paAiRGE Azn A RO
no components have components no components lead Tape Conly top tape)
Ly di sl
¥ 4% AT 3L 7 1
[N T VT T T I I I — pDirection  of

DDOENE > )ERE0000 Feeding

K& length unit:mm
250 terminal AU HE front 7z 47 lead tape
80~280 350~400 120~140
6.1.3 /M3% Outer Packaging
Bk Bl 1B~10% Bk A P25 &E
the first package : 1~10 reels the second package: 8 case Max
s
Marking
—_—=

e #riA
Marking
w4 E SRR AN BEIA B e KN 3R A% 2 R A7 SR P At B e A

When quantity shall not reach the max , the remaining empty space shall be buried with buffer material.

w = By d /N IS AP 3 0 7 v i DR i A b e ) RS R SR E R
When the quantity is a few, alternative packing methods may be used. It is very important to ensure the safety
of the products during transportation.

>
>
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FENGHUA FENGHUA ADVANCED TECHNOLOGY (HOLDING) CO., LTD

A4 A UL E R BH A Metal Foil Chip Fixed Resistor

A5 Version of: MF-1.1
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6.1.4 7% Label
w5 ALFRZE label on the reel
(1. & kL5 customer part No. 2.% )] §1%5 customer P/O) 3. XRS5l % fenghua Part No
4 = quantity 5.FRFRBHME  resistance 6.4 3¢ T % rated power
7. HBHAE % 2 tolerance 8. H Y delivery date 9.QC EJ#E QC marking
10. GP or RoHS marking
m A FRZE label on inner packaging box
(1.Z YKl customer part No. 2. /] ¥.5 customer P/O) 3. A5 4% fenghua Part No
4 %+ quantity 5. FRFRBEAE resistance 6.8 3¢ T % rated power
7. HBHAE % 2 tolerance 8. HIY delivery date  9.QC &% QC marking
10. GP or RoHS marking
w/MiF5R%E label on outer packaging box

1.2 ) 4 %% customer name 2.4 1A% 5 contract No. 37544 FR product name

4 AT SRS part No. 5.4 quantity 6.4 case No.
7.3 ¥ 44 F% maker name 8.QCEITE QC marking 9. & i H5 customer P/O
10. &/ 1i] #.5 customer P/O 11. Bk customer part No 12, Hi % H 3 delivery date
13. BE407E ¥ %5 Packing list number 14, BT gross weight 15. {47 net weight

16. J5=H Country of origin

#%1F Remark:
@ E AL ) RN E -
The content with bracket could be designed according to customers’ requirement.
O BHFOLR, PR iR “RoHS AR 718 o

Usually, the environmental product will be used”’RoHS” label.

BRARE R ORARE S BRI R AR &
Environmental Logo on Reel Label Environmental Logo on Outer Box

e

15 U4t 18 W
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FENGHUA FENGHUA ADVANCED TECHNOLOGY (HOLDING) CO., LTD

&4 AUt e L FH#%  Metal Foil Chip Fixed Resistor

A5 Version of: MF-1.1
MFoooo

7.0 RIEMULE Environmental Protection Statement
X FEHPFA RoHS 84 Compliant with RoHS Directive.
1) Kbz CRPAMIE D Je8T (Pb<100ppm)
The termination of the chip resistor is lead-free(Pb<100ppm).
2) AAETETE T RoHS i A% S it g h it
the Pb in the resistor body is belong to the RoHS exception of “Pb in glass material ”
X REPE (BTEERIGRERNEEINEG KE, AEERNESYRELNT:
According to the requirement of Administration on the Control of Pollution caused by Electronic Information
Products, below are the hazardous substance information for the chip resistor:

Ak 1A FH T E hazardous substance

3] N NS 3 VL b VB —

part name 15 (Pb) 7k (Hg) #h (Cd) /\1”6?% AR F LRI
(Cr'™) (PBB) (PBDE)

Jv AL PH “ o o o o .

chip resistor

o: FNIZA A FY AL HTA BRI 5 I LEST/T11363-2006 bR HERE 1 PR B SR ELT .
o: Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for this part is
below the threshold requirement in ST/J11363-2006.

X RORNZATREAT T W) AR DAL (2S5 O R P IR S B ) SI/T11363-2006 Aol L E 1) 2 255K
x: Indicates that this toxic or hazardous substance contained in at least one of the homogeneous materials used for
this part is above the threshold requirement in ST/J11363-2006.

P S OBR LA 0B

the Environment Friendly Use Period logo as below: ‘ 5 O I’

Foik s BEIAORAEATI R & 17 o2 AE A A3 T ITRE 1) 251 B AR

Remarks: above “Environment Friendly Use Period” only applicable under the condition specified in this approval
sheet.

8.0 R TH b BT 4 Fr BAHER 5 F 474 2% Recommended Soldering Profile
W HEE PR ZE Recommended re-flow profile
M]3 Re-flow 3 times

230T"250C:
20s750s

150C7180C: 60s7120s

Temperature

Ramp up 37C/s(max)

Ramp down 6TC/s (max)

\
5
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FENGHUA FENGHUA ADVANCED TECHNOLOGY (HOLDING) CO., LTD

&4 Fr a5 L PH S Metal Foil Chip Fixed Resistor

A5 Version of: MF-1.1
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W HELE IR 1 28 Recommended wave solder profile

260C max

Temperature

Dip time 3576

HELE) IRE /128 J57Y Recommended solder alloy: 96.58n-3.0Ag-0.5Cu

9.0 ffF ¥t Chip Resistor Instructions for Use

[

A7 BIELA TRPRINE T A, MEREF RE S B

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

TEAFIZEBL A4, G, i, fsadi, AR .

Use in various types of liquid, including water, oils, chemicals, and organic solvents.

TR/ A R BR AR B G Ty, BRAE AR R 2 b T A

Use outdoors where the products are exposed to direct sunlight, or in dusty places.

FE7= i e (LTS, A BB P AR, RS sl &L e, R EEE.
Use in places where the products are exposed to sea winds or corrosive gases, including Cl,, H,S, NH3, SO,, and NO,
etc.

E it 2 i i P S LR DR ) M T 56

Use in places where the products are exposed to static electricity or electromagnetic waves.

FEP AR AR SR, B A 2 A it I AT

Use in proximity to heat-producing components, plastic cords, or other flammable items.

E I i A g J2 A e dab =t R 00 A

Use involving sealing or coating the products with resin or other coating materials.

FEA2 J5 AT FH AN Y ) B R 7K B S P D AN e = il o

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

\
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FENGHUA FENGHUA ADVANCED TECHNOLOGY (HOLDING) CO., LTD

&4 Fr a5 L PH S Metal Foil Chip Fixed Resistor

A5 Version of: MF-1.1

MFoooo

10.0 7= R FIN Precautions on Use of Products
I /AP AR €<B UMY o o TIAER VI 1BV B2 S ¢<B U TP ) B X ciof 0 it 2 - S L Sl N0 Wt k= | T [T Ve s N 127
M o
Avoid applying power exceeding normal rated power, exceeding the power rating under steady-state loading
condition may negatively affect product performance and reliability.
2. FHBR S RN . AT RS DR B P B A
Be careful when pick up the products with tweezers. There may be a care that the overcoat and / or the body can be
chipped.
3. T2 I, S AS ™ o

Soldering tip shall not touch the product when install product manually.

0 WAFSAEEE 5T ~30°C MR 30%~70%.
Storage conditions: T: 5C~30°C,RH: 30%~70%.
FWAERF A L EWAZ AT T 6 ST AT
The products are suggested to be used within six months when received, and the storage condition mentioned above
should be followed.

0 W HEEANSR BRG], 1= 5 RIR B3 DR AL R A% .
Be sure to return a copy to our company after stamping your company acceptance, if no copy returned after three
months, we would judge that you shall receive and accept this approval sheet.

O AR ABAAEMAEE, ZRTHIRCA B3 EK .

If there is any amendment, a former version shall become invalid.

\
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