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1. Ju[ Scope

AHHE P IE T U T GRC Series Z 471 & LS ik F =X A 2%
This specification is applied to the GRC Series for General thick film chip resistors

2. F5 /4 Features

automatic SMT equipment

/INEUK, R4 Small size and light weight

ke, wAlEEMHigh stable electrical capability, high reliability
AR ~F 1515 FE EiHigh uniform appearance

GualrE%E, BT 5 &R E shbR % % UCEC Tape or bulk packaging can be matched

3 FH T AR D [|] 3 S5 Suitable for both wave & re-flow soldering

® Fi&RoHSTE A1 X % % 5k Complaint with RoHS directive and Halogen free requirment

3. A A ¢HPart Number Explanation
EX: GRCO805F4701T

TEAR P2 DL i AR R

Page6

GRC 0805 F 4701 T
7= i ARG R FEEAZNRE | AR AT ARG
Product type Type code Resistance Resistance Packaging
GRC: H#lJE 5 5 =L | 0201 tolerance 3% (E-24%%)) T:7"Tape & Reel
PH 2% 0402 J:125% Example: B:Bulk
GRD: #JT % &5 | 0603 G:+2% 102=1KQ A:13"Tape & Reel
Jv 2L PH 2= 0805 F:+1% 103=10KQ E:Embossed Tape
1206 P:Jumper 472=4.7TKQ
1210
2010 AR E (E-96 %))
2512 Example:
1001=1KQ
1002=10KQ
4701=4.7KQ
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4. #5KJE Construction
g | —— s,

| SRR

)
o SR
L
s
\ iy
5. 4ME RS} Dimension
w|
Type L w T A B
0201 060+0.05 | 0.30+x0.05 | 0.23+0.05 | 0.10+x0.05 | 0.15+0.05
0402 1.00+£0.10 | 0.50+0.10 | 0.35+0.05 | 0.20+£0.10 | 0.20+0.10
0603 1.60+0.15 | 0.80+0.15 | 045+0.10 | 0.30+0.15 | 0.30+0.15
0805 2.00+£0.20 1.25+0.15 | 0.50+0.10 | 040+£0.15 | 0.40+0.15
1206 3.10+0.20 160+0.15 | 0.55+0.10 | 0.50+0.20 | 0.40+0.20
1210 310+0.20 | 250+0.15 | 055+0.10 | 0.50+0.20 | 0.45+0.20
2010 500+£0.20 | 250+£0.20 | 0.55+0.10 | 0.60+0.20 | 0.60+0.20
2512 6.40+£0.20 | 3.20+0.20 | 0.55+0.10 | 0.60+0.20 | 0.60%0.20
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6. %5 {fiRatings &Characteristics

S e T 27 . Bt | BME | BEAEEH ORPHEYE | OR# KA
A5 " honer R i | s | E248E96 | pop , i
Type | Ratingat | wMax. | Mex (PPMIC) | rosiooer | "ot
70°0) RCWV Voltage Range Current
1R~10R | -200~+500 0.5A
+5% Max.
0201 | 1720w 25V 50V 10R~100R | -200~+200
£2% 50mQ
100R~10M | -100~+100
159 | 1R~10R | -200~+500 o 1A
0402 | 1/16W 50V 100V | +2% | 10R~100R | -200~+200
£1% | 100R~10M | -100~+100 | °0mQ
150 | 1R~10R | -200~+400 o 1A
0603 |  1/10W 50V 100V | +2% | 10R~100R | -200~+200
£1% | 100R~10M | -100~+100 | °0mQ
159 | 1R~10R | -200~+400 o 2A
0805 |  1/8W 150V 300V | +2% | 10R~100R | -200~+200
£1% | 100R~10M | -100~+100 | °0mQ
159 | 1R~10R | -200~+400 o 2A
1206 | 1/4W 200V 400V | +2% | 10R~100R | -200~+200
+1% | 100R~10M | -100~+100 | °0mQ
150 | 1R~10R | -200~+300 o 2A
1210 | 1/3W 200 400 | +2% | 10R~100R | -150~+150
+1% | 100R~10M | -100~+100 | °0mQ
159 | 1R~10R | -200~+300 o 2A
2010 | 12w 200 400 | +2% | 10R~100R | -150~+150
£1% | 100R~10M | -100~+100 | °0mQ
159 | 1R~10R | -200~+300 o 2A
2512 W 200 400 | +2% | 10R~100R | -150~+150
£1% | 100R~10M | -100~+100 | °0mQ
%’HE

1 50E TAE L RARSE % A RV=AN(P*R)ITHE (P RFUEIIR, RAHEMEM) , B KM B
BER R TAERL ., R EU 2 () ds/ME
2 /i IR ZVEE (Operating Temperature Range) :-55°C~+125°C,
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7. e R R Hh 2 Derating Curve
4 B R A 2 PR BRI 70°CH, R R B T BRI M 2R, RN E T
For resistors operated in ambient over 70°C, rated load (rated power) shall be derated in

accordance with the below figure.

_55°C 70°C
100 i \
R g [ N
0 ! RN
=8 60 L : N
R g I : \
Ho 40 ;
B2 ! : \
8 20 [ :
§ 1 I \
o L !
60 -40 -20 0 20 40 60 80 100 120 140 ?1 60
. 155°C
AR TE Ambient temperature (°C)
8. IHEMENIRIT
No. | Testitems Reference Test methods Specifications
T D Standard 720 VD)
(ZFEhAE)

1 Temperature JIS-C5201-1- | >DC resistance values measurement Within Specified T.C.R
Coefficient of 438 >Temperature Coefficient of Resistance (T.C.R) TEREEAN
Resistance Natural resistance change per change in degree

(TCR) centigrade.
(FIRHIREERED R, —-R <10°
R(t,~1) (ppm~°C)
R1:Z= P2l PHEQ); R2-65CH+155C
TR IHIHQ)
M IE(C); 255 CH+155CZiE
(©)- ]
t1: 20°C*3: ; t2: -55°C or +155°C test temperature
R1: Resistance at reference temperature
R2: Resistance at test temperature

2 | ShortTime JIS-C5201-1- | Permanent resistance change after 5 seconds ARR max.

Overload 413 application of a voltage 2.5 times RCWV or the +(2%+0.05Q);0Q max.
Gl ONiE=) 50mQ or less
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maximum overload voltage specified in the above list, No visible damage
whichever is less. JorT WAsHH
2.5 1 F A A FEU S B N O
51
Bending Strength JIS-C5201-1- | Resistors mounted on a 90mm glass epoxy resin ARR max.
R 433 PCB(FR4); bending: 3 mm, once for 10 seconds, +(1%+0.050Q);0Q max.
bending speed 1mm/s 50mQ orless
LEAE ImmY/'s,  ZHiZEES: 0402 0603 0805 1206 No Mechanical damage
3mm JeRT s
Adhension JIS-C5201-1- | Pressurizing force: 5N, Test time: 10+1sec. No Mechanical damage
(BT D 4.32 JaBN, F£10s+1s oA WA
Temperature JIS-C5201-1- | 30 minutes at-55°C+3°C, 5 minutes at 20°C*3-¢, 30 ARR max.
Cycling 419 minutes at +155°CGe3°C, 5 minutes at 20°C*5:¢, total 5 | #(1%+0.05Q),0Q max.
QT continuous cycles 50mQ or less
) 55C 30%0%h, HiEE M, +155°C 30 /%P, %45 | NoMechanical damage
T Jeny s
Resistance to JIS-C5201-1- | Un-mounted chips completely immersed for ARR max.
Soldering Heat 418 10+1second in a SAC solder bath at  260°Cx5°C +(1%+0.050Q0);0Q max.
(P RIEHT A EEIRIBAE 260°CE5CHIr, FHRR: 50mQ or less
10st1s No Mechanical damage
paCIV il
Solderability JIS-C5201-1- | Un-mounted chips completely immersed for 2+0.5 At least 95% of surface
CL e 417 second in a SAC solder bath at 235°C+5°C area of electrode shall be
AN e AIRIEA 235 C A5 CHl, FH#42s40. | covered with new solder
5s
Load Life Humidity | JIS-C5201-1- | 1000 +48/-0 hours, loaded with RCWV or Vmax in ARR max.
(lERER A | 424 humidity chamber controller at 40°C+2°C and 90~95% | +(2%+0.05Q);,0Q max.
Civd) relative humidity, 1.5hours on and 0.5 hours off 50mQ orless
40°C£2°C, #8/%90% ~95%, 1000/N; EREHE No Mechanical damage
(9077%ON, 30741OFF) JeRT s
Load Life JIS-C5201-1- | 1000 +48/-0 hours, loaded with RCWV or Vmax in ARR max.
(70°Ciif A 425 chamber controller 70+2°C, 1.5 hours onand 0.5 hours | +(2%+0.05Q),0Q max.
C59) off 70°C£2°C, 1000/Nv, #UEHUHCH1.5/NM, Wr | 50mQorless

0.5/ )N

No Mechanical damage
JoRI WA
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AR WIRIr
an 15%8&+2% 1%
(E-24 %% (E-24 % 5I|&E-96 % 51D
0201/0402 TG T
0603 =Y =5

9.1 0201/0402K R~} /N, o7t

9.2 +5%8&+2% (E-24 %% -
GRC0603/GRC0805/GRC1206 +5%&+2% £ 41|41 ] = F RS %K 7 .
9.2.1 10Q K& UL FFEE SIS, HImA 3T RnEE, 3 = RR %10 n K5%)
9.2.2 10QLL N FHAEwAS, FIAH “RE»R/NIA
E.G. 4.7Q=4R7 47Q=47R=47X10°=470 470Q=470R=47X10"=471
4700Q=4K7=47X102=472  47000Q=47K=47X103=473 470000=470K=47X10%=474
4700000Q=4M7=47X105=475

E-24 R5FrARFEAER
No. FrFRfE | No. | #eFR{E | No. | #sFR{E | No. | #sFR{E | No. | #sfRfE
1 10 6 16 11 27 16 43 21 68
2 1M 7 18 12 30 17 47 22 75
3 12 8 20 13 33 18 51 23 82
4 13 9 22 14 36 19 56 24 91
5 15 10 24 15 39 20 62

9.3 1% (E-24 Z5|&E-96 % 41)): GRC0805/GRC12062 +1% £ 4|4 MU F Y %7 .
9.3.1 100QLA EFHAE S, FI =% IArFRE N EEL, ISR RMGERE (10 n KF)
9.3.2 100QLA FRHEZID, R “R'ER/NES.

E.G.: 10=1R00 10Q=10R0
1000Q=1K00=100X10"=1001 10000Q=10K0=100X102=1002
100000Q =100K=100X103=1003 1000000Q=1M00=100X10=1004

9.4 +1% (E-24 A 5&E-96 £ 41): GRC06032 +1% F 4|l = 7&K,

9.4.1 E-24 R HIBHAA: [FI+5% = b A IR N, ARFE S SG— A0 N 5 F R 7s .
E.G. 4.7Q0=4R7 47Q=47R=47X10°=470 470Q0=470R=47X10"'=471
4700Q=4K7=47X102=472  47000Q=47K=47X103=473  470000=470K=47X10%=474
4700000Q=4M7=47X105=475

9.4.2 E-96 R FIBHAA: BIPIIS AFAEARS, 2 =00 AR 7R, RRBEAON K.

100Q=100R=100X10°=1000
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E.G. 1.02Q=1R02=102X102=02Y 10.2Q=10R2=102X10"=02X
102Q=102R=102X10°=02A 1020Q=1K02=102X10'=02B
10200Q=10K2=102X10%=02C 102000Q =102K=102X10%=02D

1020000Q=1M02=102X10*=02E

9.43 E-24 %% | 5E-96 5| H T 2 1H,

E.G. 10=1R00=100X102=01Y
100Q=100R=100X10°=01A
10000Q=10K0=100X10%=01C
1000000Q=1M00=100X10*=01E

HARIRLLE-96 & 41 Jyifk .
10Q=10R0=100X10""=01X
1000Q=1K00=100X10"=01B
100000Q =100K=100X103=01D

E-96 Z 5 sr bk E B % |

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

RS RAANEES

TR Y X A

fi 102 | 10" | 10°

10’ 102 10° 10* 10° 106
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10. %% 77\ Taping & Package
10.1 4Uiif%E Paper taping (i&H10201/0402/0603/0805/1206/1210)

Bottom Tape

Top Tape

0/

9:\\%
D-

s \ g I EP oy -
17 )Tw P T
| | | | | | | | |
| | T g
I e e B N
(i_‘ i i i i i : i
-]
i ! Resistor Pl P2|_ PO direction of unreeling
Paper Tape
10.2 ¥Rt Emboss Tape (i&12010/2512)
Top Tape
¢ Do
/S & Badad & & & 4 f
4 \.V }.'/ \.{/ \.lf Ny 1 \.l/ ry
1 Sl Ead 1 1 l L ;
| | = | | | |
® oMo ° P & q
| | | | I l_‘_\
1 1 T ] 1 -
; @1 1.5min
Resistor P Pg, Po direction of unreeling o
Emboss Tape
10.3 #iHZ Specification
BA7Unit: mm
gl A B w F E P1 P2 PO DO T D1
0201 045401 0.75+0.1 8.040.1 354005 | 1.7540.1 20401 204005 | 4.040.1 @15+0.1 0.35+0.1
0402 0.65+0.1 1.1540.1 8.0+0.1 354005 | 1.7540.1 2.0+0.1 208005 | 40401 | @1.5+01 045401
0603 1.0540.15 1.8540.15 8.040.1 354005 | 1.7540.1 40401 204005 | 4.040.1 @15+0.1 0.60+0.1
0805 164015 24+02 8.0+0.1 35H0.05 | 1.7540.1 40401 201005 | 40401 | @1.5+01 0.7540.1
1206 204015 36402 8.0+0.1 354005 | 1.7540.1 40401 208005 | 40401 | @1.5+01 0.7540.1
1210 2940.15 36402 8.040.1 354005 | 1.7540.1 40401 204005 | 4.040.1 @15+0.1 0.75+0.1 -
2010 284015 56402 12,0401 55H0.05 | 1.7540.1 40401 201005 | 40401 | @1.5+01 1.0040.1 215401
2512 344015 6.740.2 12.0401 554005 | 1.7540.1 40401 204005 | 4.040.1 @15+0.1 1.0040.1 15401
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11 Kl#iReel Specification

@D__ E ek
W
1
. e
: S |8
@D
i N Bl
3
Y
e T |
$1ﬁ mm
5l | RS | & (pes) oA oB @c @D E W T
0402 7" 10000 178.0£1.0 | 60.0+1.0 21+0.5 13.0£0.5 | 20+05 | 95+1.0 | 11.5¢1.0
0603 7" 5000 178.0+1.0 | 60.0£1.0 21+0.5 13.0£05 | 2.0+05 | 9510 | 11510
0805 7" 5000 178.0+1.0 | 60.0+1.0 21+0.5 13.0£0.5 | 2.0+05 | 95+1.0 | 11.5+1.0
1206 7" 5000 178.0£¢1.0 | 60.0£1.0 21+0.5 13.0£05 | 20405 | 9510 | 11510
1210 7" 5000 178.0+1.0 | 60.0£1.0 21+0.5 13.0£05 | 20+05 | 95+1.0 | 11.5¢1.0
2010 7" 4000 178.0+1.0 | 60.0£1.0 21+0.5 13.0£0.5 | 2.0+05 | 13.0£1.0 | 155+1.0
2512 7" 4000 178.0+1.0 | 60.0£1.0 21+0.5 13.0£0.5 | 2.0+05 | 13.0£1.0 | 155+1.0
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