2/11

HREBANTIEE METAL FILM RESISTORS
2
INDEX
B B p 7 P A
1 i * # & Specification 2
2 #1+ Feature 2
3 & % Part Number 2
4 % 1#-® Construction 2
5 % Glossary 3
6 ® <t Dimension 4
7 ¢ 7% Explanation of color 4
8 % # #1£ Characteristics 5
9 145y Performance 5-6
10 % 413 ;% Forming type 6-8
11 776 * 3¢ How To Order 9
12 i@ * 2R %3 Precautions for Use 10
w= H-2022



&

Psunroval g s e METAL FILM RESISTORS

|

A

1. i * §#® Specification

-1 A RpEFEF*» 2272 32 2 AHBEBAETEE (1/8W-~ 1/6W~ 1740~ 1/2W~ 1W ~ 20 ~ 3W
W)z B | 3]t 2 =& B gt o
The specification is only suitable for Precision Metal Film Fixd Resistors (1/8W~ 1/6W -
1/74W~ 1/2W ~ IW~ 20~ 3W ~ 5W)and there are small size manufactured by
Sunroyal Electronic Technology Co.,Ltd

1-2 4+ 4% Applicable specification
*k3nE 4% (JIS C5201-2011) = (GB/T 5729-2003/1EC 60115-1:2001)

The specification Applicable specification {JIS C5201-2011) and {GB/T 5729-2003/1EC
60115-1:2001)

1-3 A %% & RoHS # REACH /% #end 377 % & F o
Products meet the latest environmental requirements of RoHS and REACH regulations.
2. FF1¥ Feature
2-1 4%~ 34~ %7344 High-accuracy, high steady, high dependability
2-2 W M > TR GHc] . Low noise & voltage coefficient
2-3 BB ¥iL, th~+100PPM/°C.  Great economy #5~+100PPM/"C
2-4 s % eE £ 840, 1%~+1%. Very tight tolerance from #0.1%~#*1%

3. & ¢ Part Number
RPp AR A BAPREIFF A AR REE AR ek A SRR BB Ko racE
SR IREN
According the Resistors type, To mark the Rated power, Tolerance, Resistance value, and forming

type. If the product has a temperature coefficient of the requirements specified in the order.

(e g): MF 1/2W B(%0. 1%) 1000 Th2
TR EE FL e i a7k

Type Rated power Tolerance Resistance Forming

4. %+ W Construction

a4 5 Tinned copper lead wire

%A @E L High heat exchanged ceramic base

47 Tin-plated steel caps

BRI ETH  High stability Electric conduction film

§ %+ Color ring Mark

@ O @ ® @®

@6 e e

% ¥ #*5 % F  Epoxy resin coating

T@e

AR FAEIRIMNE TEAREAI AL A REG A WNASFLEHF X 0 AR R BRI ERE -

wen 12022
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5.

Glossary

-1 ALl Rt e A L AT R .

Rated resistance : Designed resistance value usually indicated on the resistor -

52 FARRER: TEBAHAAF TV HEL (Chh A BRER LA DI BT E AR P I RS
£

BT A R E AR A R AR R A ARE P TEEYRORR -
Rated Ambient Temperature : Maximum ambient temperature at which the power rating may be applied
continuously. The rated ambient temperature refers to the temperature around the resistor mounted

inside the equipment, not to the air temperature outside the equipment °

53 EH F A T0CHRBEA TERFMAMESR » m P LEH A AQE R RR N F AT L F bt HF o

Rated power : At 70 °C ambient temperature durability test, and the change in resistance does not
exceed the value of the test allows the maximum power allowed °

4. HFHHIFEHAF AR FIER T0CT @ f L ehd < # 5, R URBRE RAcAZE T0CH2Z T

5-5.

5-6.

5-1.

5-8.

TR EEIES Y RS o

Rated power is maximum power which can be continuously loaded at specified ambient temperature 70
°‘C, however when Rated Ambient Temperature exceeds 70°C, rated power should be determined form the
derating curve °

120— - -
e : —
100235 70°C 125
wE gl P\ |
ga | | \\ [
Z 60H | |
] I\ [
k= 404 i i
Te) 2
* ol | \\‘ |
| | ‘\|
0Ll 1 |
60 =30 0 30 60 90 120 150 180 210 240

IR B Ambient temperature (1)

FERR FIRBFALHIVEAT VRIS PR DR T RATTR (FrHFFRE) > *
A Fe o T ILE - FHT AN E o BT RB FAQEE S L IFTR o
Rated Voltage : Maximum allowable D.C. or A.C. voltage(rms), capable to be continuously applied to
a resistor or a resistor element under the rated ambient temperature or terminal part temperature.
It shall be calculated from the rated power and nominal resistance using the following formula.
The rated voltage shall not exceed the max. working voltage °
U: & [:20 — U
P R:peit U=-+PxR I= R

TRl IEE A7 REEF R TRAFRT TS LI F b OFTIEE - ARATIEET > FFLRR
ENBATETR o

Critical Resistance : The maximum nominal resistance value at which the rated power can be applied
without exceeding the maximum working voltage. The rated voltage is equal to the max. working voltage
at the critical resistance value °

BRI RITEEATEAZ I TREE OB AE T RAITR (FAAEFFcE) - L ARAET
FEEMT » 7 s s RREZFETTR o

Maximum Working Voltage : Maximum D. C. or A.C. voltage(rms) that can be continuously applied to the
terminations of a resistor. However, the maximum value of the applicable voltage is the rated voltage
at the critical resistance value or lower °

v

WRRATE D AERFELRRY VRS SONENT R - RS AL RALOR L VARERAEPTE -
Allowable voltage : which is applied in b sec. under short time overload test. Overload voltage shall
be 2.5 times of rated voltage or max. overload voltage, whichever is lower °

4/11 W=t H-2022
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6. < -t Dimension
d
— (I} ©
H »le > > H
)"'— [ : [ _'| ‘_D_"
Unit: mm
Size Resistance
T L+l D+1 H+3 | d+0. 06 T.C.R Tolerance
ype range
1/6W 1/8W 1/4WS 1/2WSS 3.5 1.7 27 0.45 [0Q&0.1Q~10MQ
1/74W  1/2WS 1WSS 6.5 2.4 27 0.48 00Q8&0.1Q~10MQ
B: +0.1%
1/20 1WS  2WSS 9.2 3.3 26 0.60 |0Qe0.1Q-~10MQ | T1OPPM .
C: +0.25%
+25PPM
1w 2WS 11 4.5 28 0.70 0.1Q~2MQ D: 0.5%
+50PPN el
2W  3WS 15 5.0 32 0.75 0.1Q~2MQ o
10PN | . o
3W 5WS 18 6.0 33 0.75 0.1Q~2MQ
oW 25 8.0 38 0.75 0.1Q~2MQ
2t O0QrEE R =50mQ ;
®@ “X¥” means “40.5" ;
@7 & fhodm JF 2 Wl ¢ BAatRRGEE > FTEERL e A TR N TRE S & RYITE
DL B EASZNE* > slMmPAmyrAE B <1.5mm > PN * 573 4B Sk

1.

¢ 7% Explanation of color

— 7 NS

B 5 - ik L d EIENE % #ic I X))
Color IND band 2ND band 3ND band Multiple Tolerance
Black 2 0 0 0 10°
Brawn # 1 1 1 10' F(£1%)
Red &= 2 2 2 10° G(+2%)
Orange ¥ 3 3 3 10°
Yellow £ 4 4 4 10"
Green % 5 5 5 10° D(%0. 5%)
Blue & 6 6 6 10° C(£0. 25%)
Violet % 7 7 7 10" B(#0. 1%)
Gray * 8 8 8 10°
White © 9 9 9 10°
Gold £ 10"
Silver 42 10°

A 0Q* -2 &7 Notice:

0Q mark with one Black color

5/11
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8. % # #1+ Characteristics
[tem Size
3E T F 1/8W  1/6W 1/4W 1/2W v 2W 3V 5W
Rated power 1/74WS  1/2WSS | 1/2WS 1WSS | IWS 2WSS 2WS 3WS 5WS
=B TR
250V 350V 500V 500V 500V
Max continuous working voltage 200V g
BREL LR
500V 700V 1000V 1000V 1000V
Max overload voltage 400V
it E TR
Insulation resistance 300V 350V 500V 500V 500V 700V
voltage
® YRR R 55C - +125C
Operating temp range

Note: g =& &

é’—\J.g fFl:h

U=

B e R

13 TR

JPxR

BAEFRY T

B S K o] ¥

When the calculated rated voltage greater than the maximum operating voltage, whichever is the lesser of use

9. #.it Performance

g B RIE 2
Characteristics Specifications Test methods
¥ & =1Q :£100PPM/C
TR R S S Bk
F2 i 4 ) BRGESYE
<1Q +200PPM/°C R2-R1 X10°(PPM)/ C
1Q~10Q £100PPI/°C RI*(T2-T1)
BR ik 10.1Q~100KQ | +50PPM/C RI: % 8 (T4,
T.C.R =100KQ +100PPM/°C Resistance value at room temperature (T1)
1 R2: % B +100°C(T2)reFie,
210Q7 &% = & &2 F+50PPM/C ~ £25PPM/C ~ £15PPM/C; [Resistance value at room temperature+100°C.
C1QREHA g & (h e 2 +100PPM, & 5] 5 4 S @
MR E AL G A FAUR R Gl R R EAR]
B R Tl fHAR S
BET0R2C, R fae , e R EF T T
EE(E*’P'ﬁ ) BRI PERE 0.5 E* J§§§’1000
B R FefuiE 1 +(2%R10. 05 Q). W EFE2 7 3 G, |/ PF.
Load aife Resistance change rate+(2%R+0.05Q) MAX Resistance change after 1000hrs operating at
With no evidence of mechanical damage. rated voltage or Max continuous working voltage
(Whichever is the less. )with duty cycle of
1.5hrs ON 0.bhrs OFF at 70°C+2°C.
R iéﬁ@%ﬁ%ﬁ&%@éﬁ?@(%wﬁ)%J
; B ')
Short time +(0. %R+0. 05€2) 2.5 times the rated vol tage or maximum overload
over load voltage (whichever is less), testing b seconds
G 4 b
I;ﬁ;;ﬂ 1000MQ 2 e 0tV A
) 1000MQ2 or more V-block
resistance

6/11
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TEA R EAR VAL, FEA L TR
RE e 60 7).

.Eieitré§ Resistance change +(0.5%R+0. 050 ). No Resistance shall be clamped in the trough of
WHIRSTanding ey idence of flashover mechanical damage, a 90 metallic v-block and shall be test at
voltage Arcing or insulation breakdown. specified in the above list for 60 seconds.
T RATRELERBE L
* 2 B T E PR
- feduiE gt £(0.5%R+0. 05Q ) b, B RIFMET Step Temperature Time (MIN)
B Rk i
PR AR 1 -25°C+3°C 30
Te"‘pei‘i‘wre Resistance change is +(0.5%R+0. 05 )MAX.
cyciing With no evidence of mechanical damage. 2 Room temp 10-15
3 85C+2C 30
4 Room temp 10-15
MR LA R EAE M 0 E N TFR RS ARY
ot i P i 40 5UR0. 05Q). 1, 4L (oo ;BT AR 2
T 3G ..
F
RelsgSt,anceh t0 |Resistance change is +(0. 5%RH. 05Q). MAX. Temperature Dip time
soldering heat \y;y 1 evidence of mechanical damage. 350°C+10°C 310.5 sec
260°C+5C 10+1 sec
R R 1 26015°C
¥l B2 95 BESES EAFPER 320, 5 sec
Solder ability |95% coverage minimum Test temperatures of solder260+5°C

Dwell time in solder:3+0.5 sec

ZE R ORE A
No terminal wire loosening and breakage shall
occur.

AR T i 90°, kw A o
Bending strength load 90° reciprocation twice

HER A
Join intensity

10. =712 3% Forming type
10-1 Tape packing 3]
STYLE TYPE 0 |lL2]| P T Z )
¢ KH
. 1/8W T
| 0 | et | | 160 1w 26 | Imax | 5$0.5 | 5¢1 | lmax | 5000pcs
M~ "] 1/4W 26" 1 540, 5 1
] 1/9WS ) max 10. 5+l max | 5000pcs
Rk ﬂmnr-: _______
S 1 It 1/6Wl/81W/4WS 52+1 Imax 510. 2 b+l Imax 5000DCS
i ey,
, - . /W
AN I W= | 5241 | 1max | 5+0.2 b+l Imax | 5000pcs
f {IHm) -5 AL
s 5241 | lmax | 50.2 b+l Imax | 2000pcs
ol Jb | 5261 | tmax | 5:0.2 | 551 | tmax | 1000pes
y
— LT T-63 o 633 | Imax | 5£0.5 | 51 | 2max | 1000pcs
P
v i e 735 | Imax | 5:0.5 | 5+ | 2max | 1000pcs
PN
I - 1000pcs/
Ffpiq*—l‘—* ~L2im T-73 A 7345 | Inax | S| 5el | 2max | 5o0pes
T
Eis 7345 | Imax [10£0.5| 51 | 2max | 500pcs
[L1=L2|=Imm Max
T-83 oW 8345 | 1max |[1040.5| 5%l 2max 250pcs
7/11 w2022
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10-2 M-Type TYPE P+l Hl
1/8W 1/6W 1/4WS 5 3.2~10
. /4% 1/2WS 10 3.2~10
ffiw /20 WS 12.5 3.2~10
- v 2¥S 15 3.2~10
H M WS 20 3.2~10
P W 5NS 25 3.2~10
ViAo A g R 41 B
It can be man fractured according to the dimension that required
by customers
10-3 MK-Type
TYPE P+l Hit1 H2+1
+a T~
| AR 1/4W  1/2WS 10 4/7 3~5
‘ ‘ J“ \ 2V WS 12.5 4/7 3~5
\ h H\ W 2Ws 15 4/1 3~5
Hi ([ iy H\
/ \ I 1B 2% 3WS 20 4/7 3~5
- —p ‘-,.7"‘.
Hey || b ;‘ l | Y 3W 5 25 4/7 3~5
< > 0-3.0
dr 1/AW B %rEe s 8mm~ 1/2W £« %eEE 5 12, 5mm
IW -] %rie % 15mm ~ 2W -] %rie 5 20mm
W B %rEe 5 23mm -
10-4 F-Type
/ - \_ N
4 \\ )4 \\A TYPE H+3 H1+1 P
(— — || =
\\ 1/8W 1/6W 1/4WS | 27 Max 3.2~10 6~10
\ AV 1/20S | 26 Max | 3.2~10 6-10
=) — %i — = /210 24 Vax | 3.2~10 6-10
4 & || |
HI \\ |\ \\ W 2WS 28 Max 3.2~10 6~10
H-*— ST . - : oW 3WS 32 Max 3.2~10 6-10
3 50S 32 Max 3.2~10 6~10
W >+ 9 > L& AEFEF]3 3 2mn

10-5 F-Type 2 %4 KIN (E & KIN)

8/11

“P* ehe <t T % ¥ IE 7@3?‘5]&'@5 Fl4e 1 pFEesE > & ;‘é:\lp

RS L TS

FELrL AR T 3 5+Imm A b B

zﬁgﬁﬁ“‘pﬁ‘%— '&r’ﬁ‘ivi

TYPE H1+1 H2+1 P

1728 1WS 3.5/6 3.2~10 6~10

W 2WS 3.5/6 3.2~10 6~10

2w 3WS 3.5/6 3.2~10 6~10

3w 5WS 3.5/6 3.2~10 6~10
e o L AR E] 3 2m
Pt i R A E Tl 1 e ¢
B R SR R §F R e
FoEGR o HRREEE AT 3 55 mm s B

EES

* H-2022
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10-5 FT-Avisertv Type * ;% %+

(1 5 REEE

@: yrob s KIN 4 (8L FT-K4)

TP RESRAE REFRF L)

P2
P —~ ah Ah
- / F
¢ <€ 1
ase)
| | -
— || II \
EDSIEINEPNEN PN l
—O0-0.Q_C > ::
~—T10 K\
PO d . P
Unit : mm
-Size
H d P+1 i F i F«1 | Ah u il W2 Ho Dy
Type +0. 06 +0.3 0.7 +1.3 10.5 4l +0. 3
1/4W
1/21S 12Max 0.56 12.7 12.7 3.85 6. 35 5 0+1 9 18 10Min [16. 5Max 4
11/WZSW 19Max 0.56 12.7 12.7 3.85 6. 35 5 0+1 9 18 10Min [16. 5Max 4
ZIVYS 22Max 0.65 12.7 12.7 3.85 6.35 5 0£2 9 18 10Min [16. bMax 4
2W .
WS 2bMax 0.75 12.7 12.7 3.85 6. 35 5 042 9 18 10Min [16. 5Max 4
. %ﬁg’@v# KIN ﬂll ( fli %I;U FT_KI ) PP ,/""\\
i L jéfl_k#_iEfL
\ / S—
) ) ) - T
ase)
—
Ll
_ | \
xDOYENEPN KNl
{ I 2 1l T\ In \__ J Fi = e
Do \\
PO d ‘L" e
Unit : mm
-Size
| 4| pg | PO | BT R2 e Ap P e | o | DO
Type +0. 06 0.3 0.7 1.3 0.5 | 41 +0.3
1/4W .
1/9%S IMax 0.56 12.7 12.7 3.85 6.35 5 041 9 18 10Min 20.5Max| 4
II/WZSW 16Max 0.56 12.7 12.7 3.85 6. 35 5 0+1 9 18 10Min 20. 5Max 4
21“YJS 19Max 0.65 12.7 12.7 3.85 6. 35 5 012 9 18 10Min 20. SMax 4
2\ i 20. 5M
WS 22Max 0.75 12.7 12.7 3.85 6. 35 5 042 9 18 10Min . oMax 4

Wkt H-2022
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11. 37 >3 How To Order
dor W s BAETEEL/2W Th2 +0.1% 100QQ  25PPM
Example: MF 1/2W Tb52 +0.1% 1002 25PPM
] [F] [o] [o] [2] B] [1] [of [o] [0] MCEH
1) (2) (3) @) (5) ()
Ry B g 3 7 7 & . 7
e
Code Wattage Code Meaning i * Mark
008 | 1/8W T Tape / Box SEEE N 050 | Riso
,J. HIQ
006 1/6W P Bulk/ Box oo . 008
FT 2 X P
004 1/4W
Size + =0 10Q2 1009
002 1/72W L ;
Normal size FeQ | 1000 1000
010 1w s Small size .
B K 1K 1001
020 oW S Super small size
Extent + =K 10K 1002
030 3W
26 Tape width 26mm Bk 100K 1003
050 5W
52 Tape width 52mm =M M 1004
63 Tape width 63mm e oM 1005
73 Tape width 73mm A
DR <P
SR - - fpi o R
S A ST H| 5 B A 7 BR Gk
Code Type Code | tolerance Code TCR
HHeBpAERILE , L S
MF Precision Metal Film B +0. 1% —— Fiu B
Fixd Resistors
c £0. 25% 1C5 +50PPN
D £0. 5% TC15 +15PPM
P 1% TC25 +25PPM
G 2% TC50 50PPM
TC100 +100PPM
Bt H-2022
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12. #* ;2% %% Precautions for Use
12,1 HHp 2B mhEd ALt A 5848284 [R5 0k A&
b~éﬂ%@p+ SR ST A G AR X B
TREERGNE SR F R AR RS
Prec131on metal film resistor conductive layer mainly composed of Ni Cr alloy, the higher resistance layer
is thinner, when high resistance in a few hundred K ohm, film thickness may has reached nanometer level. At
this time the reliability of the product will relatively lower, especially under high humidity environment,
prone to occasional abnormal failure. Therefore, the product design of high reliability requirements, do not
for convenience using ultra high resistance.

o R EBR N AE K WA LR R
REGHRRET > %5 WRBFEHL 2R F o 7

4_

| o

L.
[2

122 2B EMA R * AP MG ERRFHTIE (F#FE Fg* ) & CHIP P B (M FE R )
MG e B enmtiE ~ whiR > @R S ARt s A E S s T AR I RT A °
Ultra high resistance part recommend the use of our MG High Voltage Surge Reswtor or Chip Resistor to replace
the precision metal film resistors, Mg resistor of high temperature, humidity, pressure resistance, pulse,
corrosion resistance and other aspects of the reliability is the public resistance.

12.3 MPEZ A2 Mo B & BT 4ol B Bl 8 LA MR et @i+ 8 K3 o 9} A7 KN s
T H AR R Gl AR 2 @ G s AR o
Low resistance and low resistance precision metal film resistors such as temperature coefficient can not meet
the line or requiring high current capability high requirements, please refer to our KN Wire Wound Resistors
and the temperature coefficient, resistance pulse performance aspects have great advantages.

12.4 # % & BRI Al 8 <1~ I EaE g ey
Foe B PRIP B R eDAEE Y 6 B
Precision metal film resistors in the same size, with the resistance of the thin film resistor products film
is the thinnest, pulse resisting ability relative to other inferior products, please avoid the use of high
resistance products in high pulse and CW pulse circuit.

A5 Wk BT a4 U A RRE

4

120 R AR EAET S PAT T EFEFERSPIRT L HFARRY AL &5 B2 2 ¥ 4T
Fuif (2 °FH [ERC LI T ’v‘ﬁzx\ﬁé_r‘%’jaf, BAT MR- P R RN A BRI ¥ 2 e FRRT T D
AB 93 AT hoft SR 1 A o4l & A 2 > 50 m,,,i,mr TRy EFNTRETHHRBEA I AL T EF
AT A v AT AT R o S ENEHRL A R Y IRF B A ¥
SE R G
Precision metal film resistance of the conductive composition determines its high temperature when the metal
component is easy to be oxidized, high power products, please pay attention to the surface temperature rise
and the surrounding cooling conditions. Do not use plastic products fixed or potting in resistance surface.
Glue on the one hand reduces the radiation performance of the product, on the other hand, the whole plant commonly
used AB class such as pH do not control or not completely dry the use of electricity, caused by conductive
filmand acid and alkali resistance molecular produce electrochemical reaction and occasional failure, commonly
known as the electric resistance of coating was electrical erosion. Years of experience tells us that the use
of epoxy silicone glue analogy abnormality rate will be greater.

=

12.6 H =% £ %“‘** Fedg i mural A &> v SMT p ds b2 % 5 R R B fei Ji e 1 o AT e L 2y
A4 ;i ’ % iR %Frﬁﬁﬂ% ﬁﬁe SRR SIERE TR A 100% e f R T A RER -
%1 4 7 MEMF-MELF }i
Prec151on metal film resistors introduced a MILF type products, can be used SMT
automatic patchinstallation, to meet the wave soldering and reflow process. The (
resistance of the non cutting foot type production, does not exist when the cut foot %\‘
cap appears loose hidden danger, after pickling, electroplating tin and other ) .
processes, 100% short time load test, excellent reliability. Specific please refer £
to our MEMF-MELF products.

— Y ‘P.}
i s
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