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Approval Specification for Low Resistance High Power Thick Film Chip Resistors - Type CH

1. SEE (scope)

11 EHTARRAF A FRE . J6 i 2 ARBHAR = Dh 28 B A F B CH #2471
This specification applies to low resistance high power thick film chip resistors which meet
requirements of Pb free and halogen free.

1.2 AN E I TCE = Shd8 NG Fr e Bt B AR TR, TAZLE T H L Z B 3 75 & RoHS #8925 3K
There no lead exists in terminal of resistor, and lead which exist in glass of resistor layer meets RoHS
exemption.

2. FEfES (part number)
1206 1/2W 1% 68m (2

CHI1206F3R068G
CH 1206 i 3 RO63 G _
| A N | I |
K (Type) |[JIF(Size) ||AZE BE DR PEAE LAY X50hg
CH: 0402 Tolerance ||Rated Power|[Resistance value ||Packing Code Distinction Code
EFE 5 (0603 F=+1% 1=1W <100mQ(A)  ||G=/dk, 7 inchreel ||%E05 = TIEE
Wi HIFH {0805 J=+5% 2=3/4W  ||[R050=50 mQ AL - "X U= RiplE
(high power [[1206 3=1/2W R068=68mQ H=pAh, 10 inch reel || € R EIFEHEE
thick film  {{1210 4=1/4W  ||=100mQ(7) EERTES AEHEE
chip 2010 8=1/8W  ||R100=100mQ Z=plfh, 15K E
resistors) |[2512 A= 1/10W ||R470=470mQ S=rith, 20K {2 &
B=2W U=H il , S50KfL3%
V=bulk (kb
* AR 1024
I NWIE &S
2 SF4RSE © 613-00-019 HRA:V6.0
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Approval Specification for Low Resistance High Power Thick Film Chip Resistors - Type CH

3. HfEAEFERE R ~Marking on the Resistor's Body):

#0402 RIAERN » K ETEFRGHRR -
For 0402 size, no marking on the body due to the small
size of the resistor

% 0603 RSTEVF=in o LR 0 iR TR R10=R100=0.100Q
For 0603 size, use three digitals to declare
Resistance The first letter 'R’ denotes 107,
The other two digitals declare resistance.

¥ 0603 DAERSFHIF G AP E AR > B5—friER

FoR107 > G =R RBEEN A RS -

The size larger than 0603, use four digitals to declare
resistance. The first letter R’ denotes 10°, The other three
digitals declare resistance. R068=0.068€2
m R330=0.33012
R-value LiiiSé%\c}e 0603Code | R-value LS\8J§5((Z%’\d)e 0603Code | R-value LS\8J§5((Z%’\d)e 0603Code
10mQ R010 010 100mQ R100 R10 360mQ R360 R36
20mQ R020 020 110mQ R110 R11 390mQ R390 R39
25mQ R025 025 120mQ R120 R12 400mQ R400 R40
30mQ R030 030 130mQ R130 R13 430mQ R430 R43
40mQ R040 040 150mQ R150 R15 470mQ R470 R47
50mQ R050 050 160mQ R160 R16 500mQ R500 R50
51mQ R0O50 051 180mQ R180 R18 510mQ R510 R51
56mQ R056 056 200mQ R200 R20 560mQ R560 R56
62mQ R062 062 220mQ R220 R22 620mQ R620 R62
68mQ R068 068 240mQ R240 R24 680mQ R680 R68
75mQ RO75 075 270mQ R270 R27 750mQ R750 R75
82mQ R082 082 300mQ R300 R30 820mQ R820 R82
91mQ R091 091 330mQ R330 R33 910mQ R910 R91

3 SCRRSE ¢ 613-00-019 RRA:V6.0
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Approval Specification for Low Resistance High Power Thick Film Chip Resistors - Type CH

4.R~f (dimension) :

T M% | is
dimension ] L—é ER Cami) : mm
F45H] (Type) L W T E e

CHO0402 1.00£0.05 0.50£0.05 0.30£0.05 0.15%0.10 0.20£0.10
CHO0603 1.60%0.10 0.80£0.10 0.45%0.10 0.25%0.20 0.30£0.20
CHO805 2.00£0.15 1.25%0.15 0.50£0.10 0.35%0.20 0.40£0.20
CHI1206 3.10£0.15 1.60%0.15 0.55%0.10 0.45%0.25 0.40£0.25
CHI1210 3.10£0.15 2.500.15 0.55%0.15 0.3510.25 0.60£0.25
CH2010 5.00£0.20 2.50£0.20 0.55%0.15 0.6510.25 0.50£0.25
CH2512 6.25£0.20 3.10£0.20 0.55%0.15 0.8510.25 0.95%0.25

5. ThERZEFRIZ ( Derating Curve) :

g Lol p—r

8. N

w N
. X

7

e 40.
(%) 155
20.
0-—(¢
-55 20 40 60 80 100 120 140 160.
WIBBE(CC).

TAEEETERE (Operating Temperature Range) : -55C~+155C;
fiB1FZ (storage condition ) @ 5~307C, 30~75%RH.

4 LGRS ¢ 613-00-019 FRAS: V6.0
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Approval Specification for Low Resistance High Power Thick Film Chip Resistors - Type CH

6.E8fH 45 (Construction ) -
6.1 HPHZERIE: 300mR(E5)LAF (Structure: resistance less than or equal to 300mR )

Marking

Quter Protective layer

ﬁ Innter Protective

T 4 Resistive Ia‘,-'er

\

Conductive layer

;;i | 5-*— Cu plating layer

s B

“—  Ni plating layer
Ceramic substrate Y Sn plating layer

Side conductive layer

No. Gt EZAF
construction Major material
1 P Z R (Ceramic substrate) —EAEZFR(ALO:)
2 N EE AR (Inner Conductive layer) tR(Ag)
3 (il e (Side conductive layer) AR &< NICr)
4 PH{AJZ (Resistive layer) L HEFERUO: + glass)
5 W ER$E (Inner protective layer) P35 (Glass)
6 SMRAPZ(Outer Protective layer) MM RE(Epoxy)
7 X (Marking) &M RE(Epoxy)
8 i F. MR (Cu plating layer) Fl(Cu)
9 R AR (NI plating layer) FA(NI)
10 B M (Sn plating layer) 5 (Sn)

LGRS ¢ 613-00-019 FRAS: V6.0
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Approval Specification for Low Resistance High Power Thick Film Chip Resistors - Type CH

6.2 HPFHZERIE: 300mR (AE) PLE (Structure: resistance value greater than 300mR)

Marking

Cuter Protective layer
Inner protective layer
Resistive layer

Conductive layer

Side conductive layer

Mi plating layer

Sn plating layer

\— Ceramic Substrate

N A FEZM R
0. . . .
construction Major material
1 W 25 HE i —H M
Ceramic substrate Al203
) R EiR
Inner Conductive layer Ag
3 ] FEL Al B EE
Side conductive layer NiCr
FHAR = EALET+ B
4 Resistive layer RuO2 + glass
5 WIRTTE g
Inner protective layer Glass
6 SMRIT R 7= il
Outer Protective layer Epoxy
7 F 7= il
Marking Epoxy
g R AL )
N1 plating layer Ni
9 B HK =9
Sn plating layer Matte Tin

LGRS ¢ 613-00-019 FRAS: V6.0
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Approval Specification for Low Resistance High Power Thick Film Chip Resistors - Type CH

7. BHAEYERE (resistance range) :

FEAE ST
75 Type Resistance Range
1% 5%

CHO0402 0.05Q~1QE) 0.05Q~1QAE)

CHO0603 0.05Q~1QE) 0.05Q~1QE)

CHO0805 0.05Q~1QE) 0.05Q~1QAE)

CH1206 0.05Q~1QAE) 0.05Q~1QAE)

CH1210 0.10Q~1QAE) 0.10Q~1Q )

CH2010 0.10Q~1QAE) 0.10Q~1Q )

CH2512 0.10Q~1QAE) 0.10Q~1QAE)

8. ESM:(Electrical Characteristics):
45 Type CHO0402 | CHO0603 | CHO0805 | CH1206 | CHI1210 | CH2010 | CH2512
>—£<‘

BUE T 1/10W 1/8W 1/4W 12W 3/4W W 2W
Rated power
A TAEER
B E TR
Max Overload Current 3.54A 3.95A 5.59A 791A 6.85A 791A 11.18A
“a 2% 1M &
Dielectric Withstanding Voltage 150V 220V 430V 570V 710V 710V 710V

#Z%% (remark) :

3¢ BE R TTE/AZL (The rated current is calculated by the following formula)
I= JP/R
[ FEHES (Rated current) (A)
P : ZEINZE (Rated Power ) (W)
R : HFHFH{E (Resistance ) (ohm)

X ANSRTH R Y U I LB AV AR B R AR ERIAT - R A i K T A'F R IEE PR PH A RE FEIAT @

In case the value calculated by the formula exceed the maximum working current as above table 8, the

maximum working current shall be regarded as rated current.

7 LGRS ¢ 613-00-019 FRAS: V6.0
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Approval Specification for Low Resistance High Power Thick Film Chip Resistors - Type CH

OfEHHENR (Reliability Test Methods)

N M54 M LS
Item Test Methods Test Conditions Specification

I JISC 5201 4.8 TCR= (R-Ro ) / (ttv) Ro x10° (ppm) 0.05Q-0.06Q(&) :
Temperature Ro FEPHAE =R T HIFHAE (resistance at room +1500PPM/C;
Coefficient temperature) 0.060-0.1Q(&) :

R H[HAE 125°C8-55C FHYFHAE (resistance at | 21000PPM/C

125C or-557C) 0.1Q-05Q(&) :

to 255 (room temperature) *800PPM/C;

t MHASEE (test temperature 125°C or -55C ) >0.5Q : £600PPM/C
s JISC 5201 4.17 | HBNIERIER ASGNT » 0PRSS 24585°C > i | 520 95%E A 45
Solderability [8] 310.5 b (Min 95% coverage)

Dip the terminal in a flux and then dip into a

soldering bath at 245+5°C for 3+0.5sec.
Haz e JIS C 5201 4.6 FHPEAER_EnEkAa it e 6025 FUfE > &L | >10GQ
Insulation 2Z%FHET
resistance Applied the dielectric withstanding voltage on the

center of body for 60+5seconds. Then measure

insulation resistance.
“u 25 & JIS C 5201 4.7 EHPE AR EnEk4e 2t & 6025 ) o T g~ KA AT AT
Dielectric Applied the dielectric withstanding voltage on the | M:Hi{5
withstanding center of body for60%5seconds. No evidence of flashover,
voltage mechanical damage arcing

or insulation breakdown

FERSIEEE DT | JIS C 5201 4.13 | 0k 2.5 REVATE HIE » B E 5 PEllERE | £(2.0%+0.001 Q)Max
af ATEHYREE B -
Short-time Applied 2.5 times of rated voltage for 5 second.
overload Measure the variation of resistance.

ARG —R 00 ()

R1 =128 H1FH{E (resistance before test)
R2 =148 5 FH {H (resistance after test)

8 LGRS ¢ 613-00-019 FRAS: V6.0
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Item Test Methods Test Conditions Specification
PUES JISC 5201 4.18 | JEBEFIER AR > SRR 260£5°C » B | £(1.0%+0.001 ©QQ )Max
Resist to (8] 1020.5 ¥, MR IXEEATEAYPEEZ B
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.
R>-Ri
AR%= R *100------ (%)
1
R1 =138 H1}H{E (resistance before test)

R2 = 14 J5FH B (resistance after test)

il JISC52014.33 | APEIF RN B TSI, BITORFTE | £(2.0%+0.001 Q2 )Max

Terminal 2041 B > 1206(&) PATFAHYRSTZRE 5% mm;
bending 1206 DL EAYRSTZE R 2% hmm; SRR HIE
[ER =R (S

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.

M (testboard)  JE3k (ig)

Unit : mam

20 W10

1

! -] R170 |

{

AR%= —R *100------ (%)

R1 =138 H1H{E (resistance before test)
R2 =155 5 [H{E (resistance after test)

9 LGRS ¢ 613-00-019 FRAS: V6.0
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RE M7 WA 2% A itk

[tem Test Methods Test Conditions Specification
i AEHR JISC52014.19 | R ACREEIERNLE - JRE 15522°C E-555 | £(2.0%+0.001 Q)Max
Temperature 3°C » 5 4MEEF -
Cycling =0l R e ol =1 ER R (oSS

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%= 7}{? #100--- (%)
R1=1{ZaHFHEE (resistance before test)
R2 =156 5 FH {E (resistance after test)
M 4 P JISC 5201 4.24 | HEFHMAERIEIEFE - DR 4082°C > 2% 1(2.0%+0.001 2)Max
Humidity 90~95 %RH;EEEAE HIE 1.5 /N > e 0.5
/NI 5 B AT EE S IR AG ST [E] 1000 /0 /NS
AR ATEEET B,
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 /0. Measure
the variation of resistance.

AR%= % 51000 (%)

1
R1 =136 H1[H{E (resistance before test)
R2 =155 f5FHAE (resistance after test)

e A dp JIS C 5201 FEREI AE EFE S - JRE 7022°C > ON 1(2.0%+0.001 ©2)Max
Load life 4.25.1 TIME:1.5H > OFF TIME:0.5H - @ &0 E &

1000 */o/NESF > B IE AT EPEE I R,
Put the specimen in a chamber at 70£2°C
temperature, ON TIME:1.5H > OFF TIME:0.5H >
and applied rated voltage for 1000 *'/sH. Measure
the variation of resistance.

AR%-= % #100- (%)

R1 =136 H1[H{E (resistance before test)
R2 =155 f5FHAE (resistance after test)

10 LGRS ¢ 613-00-019 FRAS:V6.0
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Approval Specification for Low Resistance High Power Thick Film Chip Resistors - Type CH

ESS S REWARS A 2% A itk
[tem Test Methods Test Conditions Specification
TETRTEER MIL-STD-202 25 7 C~65 " C,90~100%RH, 2.5 /[N B 5 65 ° C | £(2.0%+0.001 Q)Max
Moisture METHOD 106 90~100%RH, 3/I\EF; 65°C~25°C,80~100%RH,2.5
resistance JINESE, 1O MIEER 1086 45 TR 2434/ NI} f 3R 7.
25°C~65°C,90~100%RH, 2.5H; 65°C 90~100%RH,
3H; 65C~25°C

80~100%RH, 2.5H, 10 cycles, Measurement at
24F4 hours after test conclusion.
AR%= 7R;R1 #100---- (%)
1
R1 =136 H1FH{E (resistance before test)

R2 = 15456 5[ H {E (resistance after test)

11 LGRS ¢ 613-00-019 FRAS:V6.0
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Approval Specification for Low Resistance High Power Thick Film Chip Resistors - Type CH

10. EZE#AE (Tapping Specification)
10.1 HBH& R~} (reel dimension)

/ L\\ )]

Reel f’j | @cC | ———| @B| oA
\T // S
Unit: mm
it AR
Reel Type / Tape PA ®B ®C W
7 N5 8mm LT
7" reel for 8 mm tape 178+2.0 60.0£1.0 13.5+£0.5 9.00£0.3
7 INBAL 12mm 48T
7" reel for 12 mm tape 178+2.0 60.0£1.0 13.5+£0.5 13.0+0.3
10 I 45 4% 8mm 487
10" reel for 8 mm tape 254+1.0 100.0+1.0 13.5+£0.5 10.0+1.0
13 IN54E 8mm 487
13" reel for 8 mm tape 330+1.0 100.0+1.0 13.5+£0.5 10.0£0.5

10.2 2R 5] Kk ## (Packing Style And Packaging Quantity)

Unit: pcs/reel

FmR TN B 10m B& 13 B&
Product Size 7 inch reel 10 inch reel 13 inch reel
CH0402 10,000/20,000 20,000 50,000
CHO0603 5,000 10,000 20,000
CHO0805 5,000 10,000 20,000
CH1206 5,000 10,000 20,000
CH1210 5,000 10,000 20,000
CH2010 4,000 - -
CH2512 4,000 - -

12 LGRS ¢ 613-00-019 FRAS:V6.0
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Approval Specification for Low Resistance High Power Thick Film Chip Resistors - Type CH

10.3 B3R~} (Packing Dimension)

A 2.?5{1.08)4/ T

Unit: mm

A

) . A B D F PO P1 P2 \W T
Dimensions

CHO0402 0.65%0.10 | 1.15%0.10 1.50%, 3.50£0.05 | 4.00£0.10 | 2.00£0.10 | 2.00£0.05 | 8.00£0.20 | 0.4210.07

CHO0603 1.1030.10 | 1.900.10 1.50%, 3.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00%0.05 | 8.00£0.20 | 0.60+0.07

CHO805 1.6580.20 | 2.40%0.20 1.50%, 3.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00%0.05 | 8.00£0.20 | 0.75%0.07

CH1206 2.00£0.20 | 3.60+0.20 1.50", 3.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00%0.05 | 8.00£0.20 | 0.75%0.07

CH1210 2.80%0.20 | 3.500.20 1.50°, 3.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00%0.05 | 8.00£0.20 | 0.75%0.07

CH2010 2.90+0.10 | 5.30%0.10 1.50", 5.5010.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05 | 12.0£0.10 | 1.0%0.07

CH2512 3.40%0.10 | 6.60%0.10 1.50", 5.50£0.05 | 4.00£0.10 | 4.0020.10 | 2.00%0.05 | 12.0£0.10 | 1.0£0.07

13 LGRS ¢ 613-00-019 FRAS:V6.0
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Approval Specification for Low Resistance High Power Thick Film Chip Resistors - Type CH

11. ERHFIE 779K (Peel force of top cover tape)
IR BA 300mm/23 B I B, I 165180 BEA M7 IMIFAT RIES, W FER. 40 e i
M 10g70g; #i5 FIRES J1Ta RN 15 80g.
The top cover tape 1s pulled at a speed of 300mm/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 80

)

Top cover tape

carrier tape
Direction of pull

) )

A:ler tape

12. 1828 R~ ( Recommended land patterns) :

Re /u sLor

e L

Porc I W R W e W 70

p a Mo

b
12k 2 URE Dimensions (mm)
d pattern
RIS Type : b ¢

CHO0402 0.5~0.6 1.4~1.6 0.4~0.6
CHO0603 0.7~0.9 2.0~2.2 0.8~1.0
CHO805 1.0~1.4 3.2~3.8 0.9~1.4
CHI1206 2.0~24 4.4~5.0 1.2~1.8
CHI1210 2.0~24 4.4~5.0 2.3~35
CH2010 3.3~3.7 5.7~6.5 2.3~35
CH2512 3.6~4.0 7.6~8.6 2.3~35

14 LGRS ¢ 613-00-019 FRAS:V6.0
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Approval Specification for Low Resistance High Power Thick Film Chip Resistors - Type CH

13. ¥8# (soldering)
13.1 ZWN[EmEZ (Recommend reflow soldering profile )

280 r

240-2607 M oo
260 ot bl

R
240 | <105
2o0 L 2171
200 a0 BO-1505
180 | A BT
160 | -

140 -

B0-120s
120 t
100
L3 e
80 t
60t
a0t

20

0

0 20 40 60 80 100 120 140 160 180 200 220 240 260 230 300 320 340 360 330 400 420

13.2 EIURiEERhZ% (Recommend wave soldering profile )

280

e
250260 Max =10
260 :

240
220 ABT s
200
180
160 -
140 -

170 1207

100 -
- cial)
80
60
40 |

20 ¢

4+——— Preheatng —— » i Cooling

0

0 20 40 60 80 100 120 140 160 180 200 220 240 260

13.3 FLEEE (hand soldering temperature)
FEEORE 350110°C 3 M2 N - RS PRk F T H A A
The iron temperature is 350£10°C, hand soldering time less than 3S. Avoid solder iron tip direct touch the
components body.

P AL K BRI S L A R ATIE A .

All product specification and data are subject to change without notice

15 SCRRSE ¢ 613-00-019 RRA:V6.0
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