aAtFy7NEERE Thick Film Chip Resistors
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Thick Film Chip Resistors
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s E Features

o EBR - NEBRBTE v bOEX~<—Z{LIZHBK ® Small size and lightweight

o= EfE - A I N7V — XEEHET AR & - B E i For PCB size reduction and lightweight products
Bk 25V EHS ® High reliability

@B F—Er 7, eHULERE, SEAH Metal glaze thick film resistive element and three
A 12 1 layers of electrodes result in high reliability

® Matching with placement machine

< £ el — 1> — |
® (FA T \J 7“‘:' {”’ {' )~ 7 7= Bulk, Taping and magazine packagings for automatic
¥ 7 DT HU A placement machine

OF TR DFMESTIE % 3T 34T CIREE LIz &R ® Solderability
2G4 7 %®<) Suitable for both reflow soldering and flow soldering
® Marking
Three digit marking of nominal resistance value on
resistive element side
(Except 2G type)

Conforming to :
WE&R%

EIAJ-RC-2690A, EIAJ-RC-10 EIA-RS-481A
EIAJ-RC-2690A, EIAJ-RC-1009B, EIA-RS-481A J-RC OA, BIAJ-RC-10098, RS-481

HMRERFE  Explanation of Part Numbers

* & 5 B ok B & T - ¥k IETUHERTEX 2 Bp K W 1A a ¥ F O
h=§.2 L5 Rtk s iy L XS [ENEHEE | | MnRFTRDLT. | |5 mIak%
o 7EEENS |[2GE[1/16W W # & &Iy [Zmm||[F 1% () 222:2.2kQ EH| 52

3GS [1/16W M i & B |fmrte=> 1[G 2 % . AR7T:47Q V [#®r—err
6GM[1/10W Bl i & #|l— T Zx N —IEROOT CRAT—Co 7
J +5% %b H | 2 RAF—E' 2
6GE | /I0W /i & & T 0% ¥ B [ Arr—=
8GC | 1/8 W(1/4 W) {lmi EHk IR PREEYS
0 Dx ¥ Z | 10000fgY—n7 -t
8GE | 1/8 W(1/4 W) il ] £k A | 20087 —Cy7
4 [1/4W W B % B e
21w 7 & T B X | 2am¥' o7 —
W W_ W W & B l,I
] 2 3 4 5 [} 7 8 9 10 1 12
E|R|J 8|G|E Y J 110 2 \Y
, l I !—J Suffix for Packaging
I I | Code Packaging
Common Code Power Rating Marking Resistance Tolerance Nil | Std. Bulk packing
Thick Film Code | Power R. Code Marking Code | Tolerance ) Std. Taped & reel
Chip Resistors 2GE 1716 W Value markingon| |_F 1% H | Plastic embossed
Y ; > taped & reel
3GS 116 W black side G + 2% 5 Bulk case
; : +
6GE | 110w Nil_| No marking J = 5% Z 10000 pes. T & R.
8GE 1/8 W K +10 % A 20000 pcs. T. & R.
14 4w 0 Jumper X__| 2 mm pitch T. & R,
12 172 W
) PRYY Nominal Resistance Value
The first two digits are significant figures of resistance and
the third one denotes number of zeros following.
Jumper is expressed by R0O.
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Thick Film Chip Resistors

&R Construction

B#kTiEBE  Dimensions in mm (not to scale)

] L
REE Y
Protective coating r— a/ /
ERCEEtTT Iy IER ohear
High Eurity a|u?nina substrate Termination(inner) W
o ]
—< L
PRI A b T —— —
Termination imensions (mm et Weight
(Between) PatNo. —TW T a | o T | (1000 pes.)
ERJ2GE | 160" | 0550 | 020 | 025 | 048 | 084
ERJ3GS | 160" | oo’ | 030 | 030 | 045 | 29
ERJBGM | 1020| +om0| +025| 030 | ot 4
ERJ6GE | 200 | 125 | 040 [~ +ozs| 0.60 9
BEEUAINLT L~ XBEE srEtEE ERJBGC | 03| 8%| o] 036 | o
Resistive element Termination(Outer) ERJBGE | 320 | 160 | 050 | 25| 0.60 109
ERI4 | 526°| 256 | 050 | 056 | 060 | 169
ERN2 | 355 | 326 | 050 | 0.56 | 060 | 279
ERIW | ¢45°| 555 | oes | 136 ] 116 799
B¥E # Ratings
T %P’f%'%h EEHREE | BEBRAEE i R (Q) BEHEAE L
(a(s) H
| o | i | T eosiance | Resistance Range @) | st
' at 70°C RCWV* Voltage Tolerance min. max. Res. Values
+ 2 10 10M E-24
ERJ2G 116 W 50V 100 V + 5 10 10M E-24
+ 2 10 10M E-24
ERJ3G 116 W 50V 100 V *5 10 1.0M E-24
+10 1.0 10.0 M E-12
+ 1 10 1.0M E-24
T2 10 1.0M E-24
ERJ6G 110 W 150 V 200 V ¥ £ 10 10M E_54
+10 1.0 10.0M E-12
+ 1 10 1.0M E-24
1/8 W * 2 10 1.0M E-24
ERJEG (/awyr* [ 200V 400V +5 10 1.0 M E-24
*10 0.39 10.0M E-12
+ 2 10 1.0 M E-24
ERJ14 174 W 200V 400 V + 5 10 10M E-24
*10 0.39 1.0M E-12
+ 2 10 10M E-24
ERJ12 172 W 200V 400 V *+5 10 1.0M E-24
=10 1.0 1.0M E-12
+ 2 10 10M E-24
ERJ1W 1W 250V 500V *5 10 10M E-24
*10 1.0 1.0M E-12

* FASEE  VEREN X AMIEDUAIC & 2 HE, FolkED

DEGHERTEDVWTNP NI CEFEFOEEEEL LN ET,

*% it 2L R B O B B (RCWV X 255 ->RCWV X 2.0f5) 12 &
0 x5 BEo

B EE IR  Power Derating Curve
IR 70°C LLETHERI NS L &, ARATTER
HERIC L7 - TERB D EFERBML T /23 v,

For resistors operated in ambient temperatures above
70 °C, power rating shall be derated in accordance
with the right figure.

* Rated continuous working voitage (RCWV) shall be determined
from RCWV =+/Power Rating X Resistance Value, or max.
RCWV listed above, whichever less.

%% Available for reduction of load of pulse characteristic (RCWV
X 2.5 — RCWV X 2.0)
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B3a#&ELH Packaging Specifications
eXxkakMB| Standard Packing Quantity

o {ET—E Y Paper Taping

BIFA ’rlﬁsf%‘ll»“ wr—torr v KA
Chi yle 4 = o . YRR Ha R
B Resistor o | 7oEr -n‘ Foeang hole e mTER
Type Thickness Paper Taping |Embossed Taping / ~#06 /
i A N Part a1
ERJ2G 0.35 10000 (2 mm pitch) AP0 O A
ERJ3G 0.45 | 5000, 10000, 20000 M %{{J’—E‘] HHAL
ERJ6G 0.60 5000, 10000, 20000 i
u BRI RELIBE P, P2 Pa Sl L EiE
ERJSG 0.60 | 5000,10000, 20000 | 4000 pcs./reel Crp component e on
ERJ14 0.60 4000 pcs./reel
ERJ12 0.60 2000 pcs./reel w5 A B W F E P1
ERJIW 1.10 1000 pcs./reel 4w |26 076 | 155 200
Dimensions 3G | 110 | 195 +020 +005 +0.10 .
U= @ﬁifﬂ‘? +Q15 +0.20 800 350 175 +0.10
&uucﬁhf; Style| WY B RV EOR (mm) :g 195 250 4.00
?? * Resistor Magazine Bulk 200
ype Thickness E P2 Po $Do t1 12
ERJ2G 0.35 1000 pcs./pack 2G L R
-Tj‘ if -‘ 005 -*005
ERJ3G 0.45 1000 pcs./pack Dimensions 3G +005 010 8| o080 0.64
ERJ6G | 060 | 200 pcs./case | 1000 pes./pack mmy 68| 200 | 400 1 4150 oo | o
ERJSG 0.60 200 pcs./case | 1000 pcs./pack 8G ' :
ERJ14 0.60 500 pcs./pack ® T RXF—~E4 Embossed Taping
ERJ12 0.60 500 pcs./pack . i;::gthe BORM (T A
ERJIW 1.10 100 pcs./pack / e, ) P
eF—EYJRY—N Reel é ¢i¢r¢:¢ o0& t;
m iy flmlih
7 g prppegn
T u FHrRBLIBS P | Pe| Po kL@ 4D
*———{ Chip component Tape running dlre—cllon
A B w F E P1
R 8G 1?9060 Cz{.;(z)o 1030 +0.05 010
DR 020 o020 | 8.00 3.50 4.00
Gimensi 141 280 | 350 £010
imensions o | o | =om 175
- m (mm) 3.50 4.80 +0.30 +005 +£0.10
|| 1w ;géo srgéo 120 | 550 8.00
Eokd P2 Po ¢Do t1 tz $D1
8G
& +0.10 010 | $1.00
Di - 14 +0.05 +0.10 0 max. 1.00
W L 1 "?e"s';’”s 12| 200 | 400 | ¢150 | 0.40
mm min.
| w res | #10
/3 No%—ZX Bulk Case
F | gA | 9B | 4C | ¢D | E 254 5~
Din?ensiﬁs ZG'SG’SG'BG'M 20 10 *+05 10 15 \"L Slider
(mm) 12, W 178.0 | 80.0 13.0 21.0 3.0
s —
L W T t r 8 Shutter
_ N 10 t20
oF R 1263666861 00 | 120 05 | o5
Dimensions 10 20 10 15 / 110 /
(mm) 12,1W 14.0 16.0 ‘ ' / —7
Note ¢A; 10000 pcs./reel =255
20000 pcs./reel =330 ERJ3GT: 25000 pcs./1 case

ERJ6GE: 10000 pcs./1 case

Panasonic
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Thick Film Chip Resistors

W M Performance Characteristics

¥ E H BtEfE  Specifications ®ER K OE
Characteristics ¥ 71EFi%  Chip Resistors Chip Jumper Test Methods
I E AFHEPUA I LB B2 MO B 50 mQ ERIETIEE TRICEDIEREEZHMLT
DC Resistance |ifiTH2 2k, max. PET 5,
DC Resistance value shall be within the DC resistance value measured at the test
specified tolerance. voltage specified below.
NI i T T A OB E T
Nominal resistance value Test voltage
<100 Q oov
< 1kQ 10V
< 10 kQ 30V
<100 kQ 100V
< 1MQ 250V
over 1 MQ 500V
JEDLIR FE R TENENMEBEEREOBHANTH L 2 &, B HERRFE 12 8 7 2 IEDUIE AR M & IR 20°C
Temperature Temperature coefficient shall be within BTN R L, KRNTERDH B,
Coefficient the limits specified beiow. Natural resistance change per temperature
degree centigrade.
N )‘} ?r ?Etﬁ ﬁg' max. (ppm/°C) ° Ro — ng
ominal resistance value m X 10° (ppm/°C)
< - + .
2G. 8G, 14 |—10¢ | 710010 +600 Ru: SRR 12 350 2 HEHCE
12 1W. 6G 10Q 101 MQ +200 Resistance value at reference
T 1 MQ< | —400to +150 temperature (t1)
<10Q —200 to +500 Rz: ABRIRE t2 12 BT AHIEPUHE
Resistance value at test temperature (t2)
+
3G 10Q1t0 1MQ 250 t2 —t1 =100 °C, t1 = 20 °C
1 MQ< —300 to +100
FERFHE B B T EDEEILE £ 020% + 01 QLT 50 mQ ERBEHRD2HENEIE, b5 IEHES—EE
Short Time Resistance change shall be within max. DEERAMELOVWTRIDECWFNAERE
Overload £(20% + 01Q) JEF 7213 %M B (% AR REDH) 2 5 B8
Kema iRl s hiaZ &, s 5,
With no evidence of arcing, burning, or Permanent resistance change after the
charring. application of a potential of 2.5 times RCWV,
or the maximum overload voltage respectively
specified in the above list, whichever less for
5 seconds.
Un-FoREE EHAZERE : 2(1.0% + 0L1QUT 50 mQ GlED®E
Terminal Resistance change shall be within max. BB OBIE S R ICAES 2 &) (ICHskn
Strength +(1.0% + 0.1Q) BERRAICIIAZHITL, ERo—F2EZEL,
BRI ED s hnt &, ft 512 10 mm/s ?EHE T 4.90 N (500 gf) D3|
With no evidence of mechanical damage. N E10REIMZ 2,
TebhAigX
DB DRI A LSBT 2 & 5 ICERES
Z, 77N ¥ MRIZIZAZZHT L 22%2 90 mm,
72bAHEES mm 21088 2bEY.
Bending Test : Y/X=5/90 mm 1 time
Pulling Test : 4.90 N (500 gf)
R (EE) | IEDUEZ L D £ (10% + 0.1 QUTF 50mQ | ikIE0.8 mm (£iRIE1.6 mm) DIE#I%, H\iZ
Vibration Resistance change shall be within max. R BEE 23S N 285 3> A5 6 BRI 2
Low Frequency | (1.0 % + 0.1 Q) %, BN (310 Hz—55 Hz—10 HzO B %
WNE—RRIZELL, I7HTHET2 LD ET S,
Resistor shall be subjected to a single vibration
having an amplitude of 0.8 mm, or 0.0315 inch
(1.6 mm, or 0.063 inch double amplitude) for
2 hours in each of three mutually perpendicular
direction for a total of 6 hours.
The vibration frequency shall be varied uni-
formy 10 to 55 Hz and return to 10 Hz shall
be traversed in 1 minute.
__________________
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Thick Film Chip Resistors

g B Rz Specifications ® OB OF Ok
Characteristics ¥ v 71kPi#k  Chip Resistors Chip Jumper Test Methods
13 A 7S B EPUEEEE 200% +01QLUF 50 mQ EIB 2 270°CE5CHOFALZZOFIZIR L, 107
Resistance to | Resistance change shall be within max. BB Lo BEiEIc 3 i s i HEhiE &
Soldering Heat | =(1.0 % + 0.1 Q) BET 5,
MERIEE R ShZ &, Test Temperature : 270 °C+5°C
With no evidence of mechanical damage. Dip Time : 10*} seconds
mESA 7 EPUEE/LE © £2(1.0% + 0.1 QLT 50 mQ FRIZRTBES A 7202 1L 70 LTHE
Temperature Resistance change shall be within max. Mo A 2N,
Cycling *(1.0% + 01 Q) Resistance change after continuous five
MMM G ED S 2 &, cycles for duty cycle specified below.
With no evidence of mechanical damage. Step | Temperature Time
1 —55°Cx3°C 30 minutes
2 Normal 10 to 15 minutes
3 +125°C*3°C 30 minutes
4 Normal 10 to 15 minutes
it i 1 G 7 AKRE) | IEPUE R LE £ (1.0 % + 0.1 QLT 50 mQ w60 "Cx2 °C, AHAIRAEIN~95 % NIHIRIHIE
Humidity Resistance change shall be within max. Z 5 HiZ1000H BERT S A T HE T S,
(Steady State) *(1.0% + 01 Q) Temporary resistance change after 1000 hours
MRS RD Hsal b, exposure in a humidity test chamber controlled
With no evidence of mechanical damage. at 60£2 °C and 90 to 95 % relative humidity.
i A% (R E A7) | IRPUER LR D B0 % + 0.1 QLT 50 mQ MBE60 "CE2 °C, AHABEEEI0 ~95 % NhliR R
Load Life in Resistance change shall be within max. 2T, CHRERELES L5EM 2, 058K
Humidity +@B0% + 01Q) Yl B4 4 7L 21000"" BER#EE T,
BEMIMIRE D GED S il &, Resistance change after 1000 hours (1.5 hours
With no evidence of mechanical damage. “on” 0.5 hour "off") at RCWV or max. RCWV,
whichever less in a humidity chamber cont-
rolled at 60*2 °C and 90 to 95 % relative
humidity.
i AT (CERS AR | IRDUEALE D £ (3.0% + 01 QLI 50 mQ | EAET0 C*2 CHME £ 5 R TEREHKEEZ
Load Life Resistance change shall be within max. L5WEIANZ, 0.5 244 7 /L 210007 B
T(3.0% + 01Q) BlRuK S,
MR R Sz &, Permanent resistance change after 1000 hours
With no evidence of mechanical damage. operating at RCWV or max. RCWV, which-
ever less with duty cycle of 1.5 hours “on”,
0.5 hour “off” at 70£2 °C ambient.
BoERLEDERRIE Application Notes.

S Feiy—BE
FATTITERBA S OBERERBIE Iz 25, 7o-13
ATEDBEIEZ » Folgs F» 7GR L Y <
RETT 2 LB ETYT, —ISF v TIEIMBE O (W)
x0.7~080 8 TT,

)7 — (3 A T FOEAE,

BAZZERDPFETELNT

WX 1.0~137%58 4 TY,

F>  Example
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In the case of flow soldering, the land width must be
smaller than the Chip Resistor width to control the

solder amount properly.

should be

Generally, the land width
chip resistor width (W) 0.7 to 0.8 times of

the width of chip resistor. In the case of reflow solder-
ing, solder amount can be adjusted, therefor the land
width should be set to 1.0 to 1.3 times chip resistor

width (W).
o i

o | Dimensions (mm)

Part No. a b c
ERJ2G 05t0 06 14t016 04t006
ERJ3G 0.7t0 09 20to22 08to1.0
ERJ6G 10to14 QZ t0 3.8 09to 14
ERJ8G 20to24 441050 12t018
ERJ14 20to 24 44t05.0 1.8t028
ERJ12 331037 571065 231035
ERJIW 361040 76t086 23t035




