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Specification for Anti-Surge Thick Film Chip Resistors - Type RS

1. SBEE (scope) :

L1@HTAR AP R T s Z PRI S ENG F HLB RS &5

This specification applies to anti-surge thick film chip resistors which meet requirements of Pb free and

halogen free.

1.2 AR A R TC AR AR K Fr i B FE AR TE 4, 10 A7 £ T FRLBHR BB (45 45 RoHS #2630

There no lead exists in terminal of resistor, and lead which exist in glass of resistor layer meets RoHS

exemption.

2. TS (part number) ;
0603 1/8W 1% 10 Q

RS0603F810R0G
RS 0603 F 8 10R0 G
1 (Type) R~F(Size) | | A% HE Th# RELAEL (@R
RS:HLIR I J5 15 0402 Tolerance Rated Power Resistance value | |Packing Code
5 A FLRE 0603 F=t1% 1=1W H%: G=reel (£HZH)
(Anti-surge 0805 G=12% 2= 3/4W 49R9=49.9Q V=bulk (HED
thick film chip 1206 J=15% 3=1/2W 1002=10K Q S= Double Standard
resistors) 1210 K=+10% 4=1/4W 2%, #5% , Quantity (Fif5 4
2010 L=+15% 8=1/8W #0%, £15%, FbrfE L )
2512 M=420% A= 1/10W 320%:
06R8=6.8 Q
0564=560K Q
2 Y A44mgk - 613-00 -018  RA:V9.0
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Specification for Anti-Surge Thick Film Chip Resistors - Type RS

3. HfH AR RS FR R (Marking on the Resistor's Body):

0402 RIAA KN, Ak EIori9hnm
For 0402 size, no marking on the body due to
the small size of the resistor

INFEAD%, H10%, H15%, 20% 177, PA=F4Y
bRz, 0P R R BAE A 37, fa —hRos
10 IR

45%,+10%, £15%, 220% tolerance product: the
marking is 3 digits, the first 2 digits are
significant figures of resistance value and
thex3rd one denotes the power number of 10,
(10

%, 2%0757 5, VIWFEss, #5 =45 R R
BRI BT, e —hRR 10 3k
#1%,32% tolerance product: the marking is 4
digits, the first 3 digits are significant
figures of resistance value and the 4th one
denotes the power number of 10, (10"

0603 +1% E96 R FIMIbniERLAE, PRI BHAA R
Ny SR AR R

Standard E96 series values of 0603 #+1%: due to
the small size of the resistor’s body, use 3digits
code to indicate the resistance value.

6R81

HBE8

472=47x102=4.7KQ2

10Q LA FHpzn: B5R6=5.6()
Below 10(2: 5R6=5.6()

4992=499x102=49.9K(2

100Q LA Fhr7s: 6R81=6.81Q
Below 100(Q): 6R81=6.81Q)

SF4ESR 0 613-00-018  hiRA:V9.0
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Specification for Anti-Surge Thick Film Chip Resistors - Type RS

0603 1% E96 518 HT A FHAE FCI5 (Standard E96 Series Resistance Value Code for 0603 £1% Marking)

R | FEE | (oS | FRE | (OR5 | BLE | (o8 | FLE | 68 | WE | R | HE
Code | Value | Code | Value | Code | Value | Code | Value | Code | Value | Code | Value

01 100 17 147 33 215 49 316 65 464 81 681
02 102 18 150 34 221 50 324 66 475 82 698
03 105 19 154 35 226 51 332 67 4877 &3 715
04 107 20 158 36 232 52 340 68 499 &4 732
05 110 21 162 37 237 53 348 69 511 85 750
06 113 22 165 38 243 54 357 70 523 86 768
07 115 23 169 39 249 55 365 71 536 87 787
08 118 24 174 40 255 56 374 72 549 88 806
09 121 25 178 41 261 57 383 73 562 89 825
10 124 26 182 42 267 58 392 74 576 90 845
11 127 27 187 43 274 59 402 75 590 91 866
12 130 28 191 44 280 60 412 76 604 92 887
13 133 29 196 45 287 61 422 77 619 93 909
14 137 30 200 46 294 62 432 78 634 94 931
15 140 31 205 47 301 63 442 79 649 95 953
16 143 32 210 48 309 64 453 80 665 96 976

0603 £1%E96 ZFHIa4 1S (Multiplier Code for 0603 1% Marking)

A5 Code Y X A B C D E F

FE 47 Multiplier 107 10" 10" 10' 10° 10° 10° 10°

FEAEFR~40 T (So the resistance value are marked as the following examples)

I 10D I
10D=124x10"=124K Q)

I38YI

SCE4RSE © 613-00 -018

38Y=243x10"=2.43Q

hA: V9.0
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Specification for Anti-Surge Thick Film Chip Resistors - Type RS

4, R~} (dimension) :

E
Rt < i
dimension ] L—Ej .
BAL (ynit) : mm
5 CType) L W T E e
RS0402 1.0010.05 0.50%0.05 0.30+0.05 0.1530.10 0.20%0.10
RS0603 1.60£0.10 0.800.10 0.45%0.10 0.2510.20 0.30£0.20
RS0805 2.0010.15 1.25%0.15 0.50%0.10 0.35%0.20 0.40£0.20
RS1206 3.10%0.15 1.60+0.15 0.55+0.10 0.45%0.25 0.40x0.25
RS1210 3.1010.15 2.5010.15 0.55%0.15 0.35%0.25 0.60£0.25
RS2010 5.00£0.20 2.5010.20 0.55%0.15 0.65%0.25 0.50%0.25
RS2512 6.2510.20 3.1010.20 0.55%0.15 0.85%0.25 0.95%0.25
5. THERZR ML ( Derating Curve) :
100 o ¢ 70
a. N,
80.
. \\
Ih 60.
tk  40.
(%) 155
20.
0.—(¢

-55 20 40 60 80 100 120 140 160.
RIRIBE(C) .

TAEREVERE (Operating Temperature Range) : -55C~+155C;
-4 Cstorage condition ) @ 5~30C, 30~75%RH.

5 SF4ESR 0 613-00-018  hiRA:V9.0
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Specification for Anti-Surge Thick Film Chip Resistors - Type RS

6.k AHTHEREZ (Curve of Pulse Duration)

6.1 27 Tolerance: £1.00% ~ £2.00%%0 |:

Single Pulse
10000.0
3
~
x ~
x .
1000.0 =
E —— i
Q. i —.-RS2512
2 ~. = [
= i _m.\_“ RS2010
o 1000 == o= s
o = PR — -+ - RS1210
e N I - ‘l"‘- A.\'
© L - =~ | R51206
(@) i ~ ™ T .\"--...
-~ 10.0 B e -
p = == — RS0805
] =< ARl
S S e 4 — - RS0603
o A
0 L] - .- RS0402
0.1
0.01 0.1 1 10 100 1000
Pulse Duration t (ms)
6.2 N7 Tolerance: £5.00% ~ £10.00% ~ £15.00% ~ £20.00%41 T :
Single Pulse
10000.0
— P
= I
x - S
© = —.-RS2512
€ 10000 L
o N "~ RS2010
_2 ~— B “-.__\
= - =it ---RS1210
[&] Tho I
)] -4 A ~.
w1000 A T ~ RS1206
e H e S i RS0805
(=} H~. h ’
- =] B’ — . RS0603
S 100 = <. RSD402
n' ey
1.0
0.01 0.1 1 10 100 1000
Pulse Duration t (ms)

SCE4RSE © 613-00 -018
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Specification for Anti-Surge Thick Film Chip Resistors - Type RS

7.83FH%EFS (Construction )

Marking
Quter Protective layer
Inner protective layer

Resistive layer

Conductive layer

Side conductive layer

Mi plating layer

— 5Sn plating layer

\— Ceramic Substrate

No. gt F B R
construction Major material
1 W 5 AR = f At s
Ceramic substrate Al203
2 ALK il
Conductive layer Ag
3 ] FE A BEA &
Side conductive layer NiCr
4 PHAZ 2 AALET 33
Resistive layer RuO2 + glass
5 MRS E B
Inner protective layer Glass
6 MR W EM NG
Outer Protective layer Epoxy
7 L IEM R
Marking Epoxy
8 PR i
Ni plating layer N1
9 Bk &
Sn plating layer Sn

7 SF4ESR 0 613-00-018  hiRA:V9.0
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Specification for Anti-Surge Thick Film Chip Resistors - Type RS

8. FHAEYERE (resistance range) :

[H{& G Resistance Range
753 Type
1% 2% 5% 10% 15% 20%
RS0402 1Q~22MQ 1Q2~22MQ 1Q2~22MQ 1Q2~22MQ 1Q~22MQ 1Q~22MQ
RS0603 1Q~22MQ 1Q~22MQ 1Q~22MQ 1Q~22MQ 1Q~22MQ 1Q2~22MQ
RS0R805 1Q~22MQ 1Q~22MQ 1Q~22MQ 1Q~22MQ 1Q~22MQ 1Q~22MQ
RS1206 1Q~22MQ 1Q~22MQ 1Q~22MQ 1Q~22MQ 1Q~22MQ 1Q~22MQ2
RS1210 1Q~22MQ 1Q~22MQ2 1Q~22MQ 1Q~22MQ 1Q-~22MQ 1Q~22MQ
RS2010 1Q~22MQ 1Q2~22MQ 1Q2~22MQ 1Q2~22MQ 1Q~22MQ 1Q~22MQ
RS2512 1Q~22MQ 1Q~22MQ 1Q~22MQ 1Q~22MQ 1Q~22MQ 1Q~22MQ
9. S5 C(electrical characteristics) :
5] Type RS0402 | RS0603 | RS0805 | RS1206 | RS1210 | RS2010 | RS2512
A L/EHE
Max Working Voltage 50V 75V 150V 200V 200V 200V 200V
AR e R
Max Overload Voltage 100V 150V 300V 400V 500V 500V 500V
Ha 2% M

3 (remark) :

¥ B ETHHE AR (The rated voltage is calculated by the following formula)

E= JrP

E : #ix€HJE (Rated Voltage) (V)
P : FiE &% (Rated Power ) (W)

R : HFHPHAE (Resistance

) (ohm)

¢ ARIR T PR R R b R ) ) e K A L, S R ) 8 e K A e e DA b R BEL R 05 P S

In case the value calculated by the formula exceed the maximum working voltage as above table 9, the

maximum working voltage shall be regarded as rated voltage.

SCE4RSE © 613-00 -018

hA: V9.0
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Specification for Anti-Surge Thick Film Chip Resistors - Type RS

10.MEBEE8 NN, (Performance Reliability Test Methods )

NA MALT77% MR FES
[tem Test Methods Test Conditions Specification
NI JIS C 5201 4.8 TCR= (R-Ro ) / (t-to) Ro x10° (ppm) 1Q=R=10Q:
Temperature Ro FEPHAE %05 T HYRH{E (resistance at room +200 PPM/C
Coefficient temperature) 10Q<R=10MQ:
R HFHAE 125°CE-55C THYFHEAE (resistance at | £100 PPM/C
125°C or-55C) IOM Q<R =22MQ
to 25,5 (room temperature) +200PPM/C
t MIAJEE (test temperature 125°C or -55C )
IR JIS C 5201 4.17 WEBNERIER ASIE > SRR 24515°C » B | £/ 95%IHFH_E45
Solderability [f] 31£0.5 b (Min 95% coverage)
Dip the terminal in a flux and then dip into a
soldering bath at 245+5°C for 3%0.5ec.
¢ 25 A [H JIS C 5201 4.6 R HAS A FnEk4e i Ik 6015 Fh5 @ MIEL | >10GQ
Insulation ZIHHT.
resistance Applied the dielectric withstanding voltage on the
center of body for 60+5seconds. Then measure
insulation resistance.
M E JIS C 5201 4.7 L PH AR _Fngk e 2t ik 6015 7 - Tz IR ] AL
Dielectric Applied the dielectric withstanding voltage on the | F&kIMEHI
withstanding center of body for 60+5seconds. No evidence of
voltage flashover, mechanical
damage arcing or
insulation breakdown
RfEIRE e | TIS C 5201 4.13 hn#Ek 2.5 EHVEUE IR iRl S B EIIE 5 | £(1.0%+0.05Q) Max
Short-time AT E % -
overload Applied 2.5 times of rated voltage for 5 second.
Measure the variation of resistance.
arie R (g
R1 =158 F7FH{E (resistance before test)
R2 =158 /5 [H {E (resistance after test)

9 S PELESE - 613-00 -018

hA: V9.0
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Specification for Anti-Surge Thick Film Chip Resistors - Type RS

NA M55 Mt FA%

[tem Test Methods Test Conditions Specification
PUE G JISC 5201 4.18 | VHBNEAIER AT > S0EE 26025°C - B | £(1.0%+0.05Q) Max
Resist to [A] 10£0.5 #b, MIEIALGRTSHIPHEZ(EE -
soldering heat Dip the terminal in a flux and then dip into a

soldering bath at 260+5°C for 10+0.5sec. Measure
the variation of resistance.

AR%= % #100--— (%)
1
R1=1RX5&F1}H{E (resistance before test)

R2 =156 o FH E (resistance after test)

iy 525 i JISC5201433 | EEBEAFHEAEMAM BT, B ORFFNE | £(1.0%+0.05Q2) Max
Terminal 2081+ 1206(5) MATFHIRFZ5H 5% mm;
bending 1206 DL EAYRSFZSH 2 hmm; EAASATE

HER=RUF e

Specimen shall be mounted on test board, then
bend the board and maintained for 20£1s. the
distance of bending is 5**/omm for resistors which
size no larger than 1206 or 2"**/omm which size
larger than 1206. Measure the variation of

resistance.

MM (testboard) =k (ig)

t201 ! W0 i Unit : mm
W \
N
| ! - Ri7O |
100" mm 1.60.2 mn
specimen testing printed n e
@iy /7 cicithoard e
AY ﬁﬂ?ﬁgﬁ jon b o
| i supporting jig
\ i

4542 4542
R>-Ri

AR%= R *100------ (%)

R1=1X5HiFHAE (resistance before test)
R2 = 146 [ RH {H (resistance after test)

10 N F4ETE - 613-00-018  fRA:V9.0
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Specification for Anti-Surge Thick Film Chip Resistors - Type RS

P
Item

M 771 a2 A FA%
Test Methods Test Conditions Specification

i EERE
Temperature
Cycling

JISC 5201 4.19 | HEFHICACREERHLA » MRS 15582°C 2-551 | £(2.0%+0.05€2) Max
3°C » $L 5 AMERF -
=R AT S HEZ B
Put specimen in a chamber which temperature can
be changed to 155+2°C or -55%3°C, repeated 5
times. Measure the variation of resistance.

AR%= 7R;R1 #100--- (%)

1

R1=1R5&F1}H{E (resistance before test)
R2 =156 o FH E (resistance after test)

[pinaEsies
Humidity

JIS C 5201 4.24 FFH A EDRIENEAS - JRE 4082°C > 1R *(2.0%+0.05Q) Max
90~95 %RH;HEHAE HE 1.5 /N > e 0.5
/NS 5 BRI FE AR TG AT [R] 1000 0 /NS,
=R EHET .
Put the specimen in a chamber at 40£2°C
temperature and 90~95% relative humidity, then
applied rated voltage forl.5H and rested for 0.5H
repeatedly till total test time is 1000 **/o. Measure
the variation of resistance.
Ra-Ri

AR%= —R *100------ (%)
R1=1R3&F1FHE (resistance before test)
R2=1&5% 5 fH {E (resistance after test)

UALGIpsaG]
Load life

JISC52014.25.1 | HFHALAE RAG S » R 7042°C » iBHATE | £(2.0%+0.05) Max

I 1000 /o /NI EMIAGS AT S FEE 2B

Put the specimen in a chamber at 70£2°C
temperature, and applied rated voltage for 1000
“/,H. Measure the variation of resistance.
AR%= % #100-w- (%)
1
R1 =154 HiH{E (resistance before test)

R2 =156 5 FHAE (resistance after test)

11 N F4ETE - 613-00-018  fRA:V9.0
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Specification for Anti-Surge Thick Film Chip Resistors - Type RS

N NG WaprA MRS Fig
Item Test Methods Test Conditions Specification
SRR EER MIL-STD-202 25 7 C~65 “ C,90~100%RH, 2.5 /INHEf; 65°C | £(2.0% +0.05Q) Max
Moisture METHOD 106 90~100%RH, 3/]NET; 65°C~25°C,80~100%RH,2.5
resistance IINESE TO NI ER, 196 245 B 2434/ INBsf fs 2B 473000
1.

25 7 C~65 " C90~100%RH, 2.5H; 65 " C
90~100%RH, 3H; 65°C~25C
80~100%RH, 2.5H, 10 cycles, Measurement at
2434 hours after test conclusion.

AR%= % *100------ (%)

1
R1=1R3&F1FHE (resistance before test)
R2 =154 5[ {E (resistance after test)

SR MIL-STD-202 15585°C FIRE 1000h, A A0ETHE » RIG45 5 | £(1.0% +0.05Q) Max
High Temperature | METHOD 108 2414 /INESF fE AT,
Exposure(Storage) 1000hrs.@T=155%5C. Unpowered. Measurement
at 2414 hours after test conclusion
AR%= % *100------ (%)

R1=1R3&FIFHE (resistance before test)
R2 =154 J5fH {H (resistance after test)

Fi H IEC 60115-1 4.27 | #ZiaRkiohrhZih s hngifiofon= 1 2 il +(2.0%+0.05Q) Max
Pulse e HTEHE T ER.

Load pulse power 1 time according to Curve of
pulse duration.
Measure the variation of resistance.
AR%= L;Rl #100---- (%)
1
R1=15aFFHE (resistance before test)

R2 =156 5 FHAE (resistance after test)

12 N F4ETE - 613-00-018  fRA:V9.0
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Specification for Anti-Surge Thick Film Chip Resistors - Type RS

11. B2 (Tapping Specification)

11.1 FBLHER~F (reel dimension)

. Ej A B C F W
Dimensions
RS0402
RS0603 mm 17812.0 60.0%1.0 13.510.5 11.4%0.1 9.00£0.3
RS0805
ﬁggﬁg Tnch | 7.008t0.079 | 2.36240.039 | 053140.020 | 0.44940.039 | 0.354%0.012
mm 178%2.0 60.0£1.0 13.5%0.5 15.4%1.0 13.0£0.3
RS2010
RS2512
Inch | 7.008+0.079 2.362%0.039 0.531£0.020 0.60610.039 0.51240.012
¥ &7 (Remark) : (1) 0402 A% 10,000 pes
0402 Quantity per Reel 10,000 pcs/Reel
(2) 2010/2512 & 4,000 pes
2010/2512 Quantity per Reel 4,000 pcs/Reel
(3) 0603/0805/1206/1210 &4 5,000pcs
0603/0805/1206/1210 Quantity per Reel 5,000 pcs/Reel
(4) 0402 AR P E SRS 20,000pcs
0402 Quantity per Reel 20,000 pcs/Reel as customer requirement
SC E I N R
R @ @ }l Q ﬁ 0 — — — it | A8
Standard Quantity per Reel
5,000 pcs/Reel F
13 YAE4RGE - 613-00 -018  JA:V9.0




=

A& HF

LIZ Electronics

DR RS Fr 2 PR A% 15-RS 2751

Specification for Anti-Surge Thick Film Chip Resistors - Type RS

11.2 B3R~} (packing dimension)

L.76£0.1

— {0.080 +0.004)
[ B1
T o r'l“'-f-
= = =
mI_ C 11101
- — L
.y
Unit: mm
RjL A B D F PO Pl P2 W T
Dimensions
RS0402 | 0.65%0.10 | 1.15%0.10 1.50i8:3 3.50£0.05 | 4.00£0.10 | 2.00£0.10 | 2.00+0.05 | 8.00£0.20 {0.42%0.07
RS0603 1.10£0.10 | 1.90+0.10 1.50i8:(1) 3.5020.05 | 4.00£0.10 | 4.00£0.10 | 2.00+0.05 | 8.00£0.20 | 0.60+0.07
RS0805 1.65+0.20 | 2.40£0.20 l.SOigzé 3.50%0.05 | 4.00£0.10 | 4.00+0.10 | 2.00£0.05 | 8.00+0.20 | 0.75%0.07
RS1206 | 2.00+0.20 | 3.60£0.20 l.SOigzé 3.5020.05 | 4.00£0.10 | 4.00£0.10 | 2.00+0.05 | 8.00£0.20 | 0.75+0.07
RS1210 | 2.80+0.20 | 3.50£0.20 1.50ig:(1) 3.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00+0.05 | 8.00£0.20 | 0.75+0.07
RS2010 | 2.90%0.10 | 5.30%0.10 l.SOigzé 5.50%0.05 | 4.00£0.10 | 4.00+0.10 | 2.00£0.05 | 12.0+0.10 | 1.0+0.07
RS2512 | 3.40+0.10 | 6.60£0.10 l.SOigzé 5.50£0.05 | 4.00+0.10 | 4.00£0.10 | 2.00+0.05 | 12.0£0.10 | 1.0£0.07
14 YAE4RGE - 613-00 -018  JA:V9.0
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Specification for Anti-Surge Thick Film Chip Resistors - Type RS

12. ¥24% R~ ( Recommended land patterns) :

Resistor
e ———— i
Z /EENpguEN
a
b
(SRR Dimensions (mm )
d pattern
A Type a b c
0402 0.5~0.6 1.4~1.6 0.4~0.6
0603 0.7~0.9 2.0~2.2 0.8~1.0
0805 1.0~1.4 3.2~3.8 09~14
1206 2.0~24 4.4~5.0 1.2~1.8
1210 2.0~24 4.4~5.0 2.3~3.5
2010 3.3~3.7 5.7~6.5 2.3~3.5
2512 3.6~4.0 7.6~8.6 2.3~3.5

13. BB H RIS SR (Peel force of top cover tape)
R BA 200mm/2 B IR B, W 165~ 180 BEA T R AT R B, an M. 4 R &
JIIE N 10g~70g; #ery BRI B 7136 Bl N 15~80g
The top cover tape 1s pulled at a speed of 200mm/min with the angle between the tape during peel and
the direction of unreeling maintained at 165 to 180 degree as following picture. The peel force of paper
carrier tape shall be 0.1N to 0.7N(10 to 70 g), the peel force of plastic carrier tape shall be 0.15N to
0.80N (15 to 80g)

Top cover tape

carrier tape
Direction of pull

Under tape

15 N F4ETE - 613-00-018  fRA:V9.0
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Specification for Anti-Surge Thick Film Chip Resistors - Type RS

14. Y& (soldering )

14.1 ZX[ERErhZ% (Recommend reflow soldering profile )

280
260
240
230
200
180
160
140
120
100

0

0]

40

20

0

240-2607 Max

27

200%

1507

A<ETs

MBS

60-120s

20 40 60 80 100 120 140 180 180 200 220 240 260 280 300 320 340 360 380 400 420

|

14.2 BEEDNCHESERIZE (Recommend wave soldering profile )

280

260

120

20

a

250-2607 Max

H |
=108
| |

240 |
220 |
200 |
180
160

140 1

120

100
80
60 |

a0 t

A3

[«— Preheating — &

AR /s

Caaling

20

80 100 120 140 160 180 200 220 240 260

143 FLHEEE (hand soldering temperature )
FEPEORE 350210C 3 D2 N - e te kit F AR

The iron temperature is 350£10°C, hand soldering time less than 3S. Avoid solder iron tip direct touch the
components body

P A R FORIHI A B > AR ST IR -

All product specification and data are subject to change without notice.

16 TE4EYE - 613-00 -018




