MULTILAYER CERAMIC CHIP CAPACITOR
- GMC SERIES -

B APPLICATIONS

- Can be used on surface mount assembly equipment

- Our fully integrated manufacturing and total quality
control systems ensure unprecedented high standards of
quality and reliability.

B | FEATURES

- Large capacitance values in small sizes
- Excellent high frequency characteristics

B CHIP CAPACITOR SELECTION

DIELECTRIC TYPE

- COG / NPO - Capacitance change with temperature is 0-30ppmI°C which is less than -0.3%°C from -55°C to +125°C.
Typical capacitance change with life is less than -0.1 % for NPOs, one-fifth that shown by most other dielectrics. NPO
formulations show no aging characteristics.

Ultra stable class | dielectric: linear temperature coefficient, low loss, negligible change of electrical properties with
time, voltage and frequency.
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e TS\;EE:EI'TJ??E TEMPERATURE | DISSIPATION INSULATION WII?FEIS_EEI-\IHSICIZ\JG AGING TEST
RANGE COEFFICIENT FACTOR RESISTANCE VOLTAGE RATE PARAMETERS
* C<1000pF f=1MHz
o " - 0.1% Max, N >10°(JGQ e CuTel? 0% per V=1.0Vrms *£0.2Vrms T=25°C
-55°C to +125°C 0 = 30PPM °C 0.02% Typical ;I:‘iiec\l/e\ioizwlzelgGQF or 100QF 3 X Voew decadshour o C>1000pF f=1KHz
V=1.0Vrms *0.2Vrms T=25°C
Stable Class Il Dielectric
TEOI\ZIEEQEFI\LIJ(;E TEMPERATURE | DISSIPATION INSULATION WI?'EIS_'EEIL—EIE\IG AGING TEST
RANGE COEFFICIENT FACTOR RESISTANCE VOLTAGE RATE PARAMETERS
X7R: -55C to+125C +15% ® At 25 °C (measured at rated VDC for
X5R: -55C to+85C +15% 2.5% Max 60-120s): IR = 10,000 MQ or IRxC = <2% per ® 1KHz 1.0Vrms +/-0.2Vrms 25¢
X6S: -55C to+105C +22% 1 éo/ OT ; II 1,000 MQ-uF (whichever is smaller) 2.5 X Vocw d do Ph . Values > or = to 10pF 0.5+/-0.1
'| X7S: -55C to+125C +22% 4259 [fpTee] © At 125 °C: IR = 1,000 MQ or IRxC > eCade NOUT Voo @120Hz
X7T: -55C to+125C +22/-33% 100 MQ-pF (whichever is smaller)

- Z5U - Despite their capacitance instability, Z5U formulations are very popular because of their small size, temperature
range low ESL, low ESR and excellent frequency response. These features are particularly important for decoupling
application where only a minimum capacitance value is required.

- Y5U - Y5V formulations are for general purpose use in a limited temperature range. They have a wide temperature
characteristic of +22% - 82% capacitance change over the operating temperature range of -30°C to +85°C. Y5Vs high
dielectric constant allows the manufacture of very high capacitance values (up to 100uF) in small physical sizes.

h High Capacitance Per Unit Volume: General Purpose Product
=

TEMPERATURE
TI(E)I\EIEEQI\!I"\L‘J(;E TEMPERATURE VOLTAGE DISSIPATION INSULATION WI?FEIS_EACIL—E)'ICI:VG AGING TEST
COEFFICIENT COEFFICIENT FACTOR RESISTANCE RATE PARAMETERS
RANGE VOLTAGE
(AC MAX @ Vbcw)
5 L +22% 3.0% Max, * 10GQ or 100QF whichever is less, 3.0% per ® 1 KHz, 1 Vrms 25°C values >
-30°C to +85°C -82% N/A 2.0% Typical 25°C, Voew 2.5 X Vocw decade hour  or = to 10uF 1.0Vrms 120Hz
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MULTI-LAYER CERAMIC CAPACITOR - GMC SERIES

|

CONSTRUCTION AND DIMENSIONS

L

NO. NAME CLASS | DIELECTRIC CLASS Il DIELECTRIC
Z Ceramic Material CazrO; BatTi0O3

E Inner Electrode Ni Ni

E Inner Layer Cu Cu

E Termination | Middle Layer Ni Ni

E Outer Layer Sn Sn

B CAPACITANCE VALUE & TOLERANCE

- Determined by circuit requirements. Note that chip prices
decrease with lower capacitance value and looser
tolerance.

B VOLTAGE

- Determined by circuit requirements.

B REFLOW SOLDERING CONDITIONS

B CAPACITOR SIZE

- Select the smallest unit permitted by the circuit constraints
that provides the required capacitance and voltage rating.
All Cal-Chip capacitors conform to EIA specifications.

B CAPACITOR TERMINATION

- Nickel barrier is standard and recommended for units
exposed to repeated solder cycles, to minimize leaching of
the termination.

- The lead-free termination MLCCs are not only to be used | 2o LT kv
o 0 & (KA T
on SMT against lead-free solder paste, but also suitable g o AN
. i a0 @ o N N
against lead-containing solder paste. If the optimized i EEEC I rEECa I EEEEaIEEECONEErr SOCITOna T
. . . . . . . 220 g + 4°C/SEC
solder joint is requested, increasing soldering time, L oy NS,
3 AL 200 n-Ag-Cu [
temperature and concentration of N2 within oven are N Ry SN
] I |
recommended. o K = !
Il Il
140 3°CISEC = 1 ¢
Y| il | |
120 ayd P | |
P MIN TEMP. | |
100 A - : :
80 Y +* : :
60 VAR I I
74P PEAK TEMPERATURE: 280°C MAX Em
40 % DURATION TIME: >260°C, 10 SEC MAX —+—|
5 >217°C, 60 -90 SEC ]
0|44 .
A
1 : 60-90 SEC :
1
1 120 SEC 120 SEC : 120 SEC :
TIME
Recommended Ir Reflow Soldering Profile For Smt Process With SnAgCu series solder paste
B PART NUMBER GUIDE
GMC 21 CG 102 J 50 NT D
PRODUCT TYPE DIMENSIONS DIELECTRIC CAPACITANCE TOLERANCE VOLTAGE DC TERMINATION PACKAGING CODE
01: 1005 32: 1210 CG: COG/NPO ORS5: 0.5pF A: +/- .05pF 4R0: 4.0V NT: Sn/Ni Blank: 7" reel
02: 0201 40: 1808 X7R 5RO: 5.0pF B: +/-.1pF 6R3: 6.3V PT: Pd/Ag C: See page 19 & 20
04: 0402 43:1812 X5R R75: 0.75pF C: +/-.25pF 10: 10V D: See page 19 & 20
10: 0603  45: 1825 X7S 100: 10pF D: +/-.5pF 16: 16V G: See page 19 & 20
21: 0805 55:2220 X7T 101: 100pF F:+/-1% 2525V Q: See page 19 & 20
31: 1206 57:2225 X6S 102: 1000pF G: +/-2% 85: 8 35V
Y5V 103: .01uF J: +/-5% 50: 50V
Z5U 104: .1uF K: +/-10% 63: 63V
105: 1.0uF M: +/-20% 100: 100V
106: 10uF Z: -20%/+80% 200: 200V
107: 100uF
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B NPO / COG =
5
DIELECTRIC NPO / COG T
s GMCO1 GMC02 GMC04 GMC10 GMC21 GMC31 E
L (L1) 0.4 £0.02 0.6 = 0.03 1.0 £ 0.05 1.6 +0.2 2.0+0.3 3.2+0.3 m
W 0.2 +0.02 0.3 +0.03 0.5 +0.05 0.8+0.2 125 =02 1.6 +0.2 v
BV\_/_(LZ/LW) 0.07 ~ 0.14 0.15 + 0.05 0.1 ~ 0.35 0.1~04 0.25 ~ 0.75 0.25 ~ 0.75 o
RATED VOLTAGE | ¢3 | 10 | 16 | 25 | 50 [ 16 | 25 | 50 | 100 | 6.3 | 10 | 16 | 25 | 50 | 100 | 200 | 25 | 50 [ 100 [ 200 | 10 | 16 | 25 | 50 [ 100 [ 200 | 25 | 50 | 100 | 200 m
0.1pF | R10 clcl|lc|c|H|H|[H|H|H =X
0.2 R20 A A A A C C C C H H H H H >
0.3 R30 A A A A A © © © © H H H H H ;
0.4 R40 AlalAa|lalalc|lc|lc|Cc|H|H|H|H]|HI|H L L L @)
0.47 | R47 clc|lc|c|H|H|H]|H|H]|H L L L L L O
0.5 OR5 AlAalAa|lAalAalc|fc|Cc|C|H|H|H|H]|HI|H L L L L L L L L %
0.56 | R56 clclc|c|H|H|H|H|H]|H L L L L L >
0.6 OR6 Al Al AlaA clcl|lc|c|H|H|H|H|H]|H L L L L L L L Q
0.68 R68 H H H H H H L L L L L 8
0.7 OR7 AlA|lA]|A clcl|lc|c|H|H|H|H|H]|H L L L L L L L pZu)
0.75 | R75 AlA|lA]|A clcl|lc|c|H|H|[H|H|H L L L L L L !
0.8 OR8 A|lA|lA]|A clcl|lc|c|H|H|H|H|H]|H L L L L L L L Q
Y 0.82 | R82 clc|lc|c|H|H|[H|H|H]|H L L L %
' 0.9 OR9 A A A A C C C C H H H H H H L L L L L L L w
1 1RO AlA|lA]|A c|lc|lc|c|H|H|[H|H|H]|H]|H L L L L L L L L M
1.1 1R1 AlAalAa|lAalAalc|c|c|C|H|H|H|H]|HI|H L L L L E
1.2 1R2 AlA|lA]|A c|lcl|lc|lc|H|H|[H|H|H]|H]|H L L L L L L L L (I'/I'I.’
1.3 1R3 Al Al AlaA clcl|lc|c|H|H|H|H|H]|H L L L L L L L
1.4 1R4 AlA|lA]|A c|lc|lc|c|H|H|H|H|H]|H
1.5 1R5 AlAalAa|lalAalc|lc|lc|C|H|H|H|H]|HI|H L L L L L L L L
1.6 1R6 AlA|lA]|A clcl|lc|c|H|H|H|H|H]|H L L L L L L L L
1.7 1R7 AlA|lA]|A clcl|lc|c|H|H|H]|H|H]|H
1.8 1R8 Al Al AlA clcl|lc|c|H|H|H|H|H]|H L L L L L L L L
Gl 19 1R9 AlAl]A]|A c|lcl|lc|c|H|H|H|H|H]|H
g 2 2R0 AlA]A]|A clc|lc|c|H|H|H|H|H]|H L L L L L L L L
% 2.1 2R1 AlA|lA]|A c|lcl|lc|c|H|H|H|H|H]|H
2.2 2R2 AlA|A]|A c|lcl|lc|lc|H|H|[H|H|H]|H]|H L L L L L L L L
2.3 2R3 Al Al AlaA clcl|lc|c|H|H|H|H|H]|H
24 | 2R4 AlA]A]|A c|lcl|lc|c|H]|H|H|H|H]|H L L L L L L L L
2.5 2R5 Al Al AlaA clcl|lc|c|H|H|H|H|H]|H
2.6 2R6 AlAl]lA|A clcl|lc|c|H|H|H|H|H]|H
2.7 2R7 AlalAa|lalalc|lc|lc|C|H|H|H|H]|HI|H L L L L _ L L L L
2.8 2R8 Al Al AlA clcl|lc|c|H|H|H|H|H]|H
2.9 2R9 AlA]A]|A c|lcl|lc|c|H|H|H]|H|H]|H
3 3RO AlAalAa|lAalAalc|lc|c|C|H|H|H|H]|HI|H L L L L _ L L L L
3.1 3R1 A|lA|A]|A clcl|lc|c|H|H|H|H|H]|H
3.2 3R2 AlA|lA]|A clcl|lc|c|H|H|H]|H|H]|H
33 3R3 AlAalAa|lAalAalcfc|lc|C|H|H|HI|H]|H H L L L L _ L L L L
34 | 3R4 AlA|A]|A clcl|lc|lc|H|H|[H|HI|H
8Y5 3R5 Al Al AalaA clcl|lc|c|H|H|[H|HI|H
h 3.6 3R6 Alalalalalc|lc|lc|lc|H|H|H|H]|H L L L L _ L L L L
3.7 3R7 AlA|lA]|A clcl|lc|lc|H|H|[H|H|H
3.8 3R8 Al Al AlA clcl|lc|c|H|[H|[H|H|H
3.9 3R9 AlalAa|lalalcfc|lc|Cc|H|H|H|H]|H L L L L L L L L
4 4R0 AlA|lA]|A clcl|lc|c|H|H|[H|HI|H L L L L L L L L
4.1 4R1 A|lA|A]|A clclc|c|H|H|H|HI|H
? 4.2 4R2 AlA|lA]|A clcl|lc|lc|H|H|[H|H|H
4.3 4R3 A|lA|A]|A clc|lc|lc|H|H|H|HI|H L L L L _ L L L L
4.4 | 4R4 Al Al Al A clcl|lc|c|H|H|[H|H|H
45 4R5 A|lA|A]|A clclc|lc|H|H|[H]|H|H
MAX HEIGHT
[ J A C H L
al_ C hl 0.22 0.33 0.55 0.70 0.90

EEEEEEEEEN MS LEVEL 1
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MULTI-LAYER CERAMIC CAPACITOR - GMC SERIES
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(9p)
LLl
= m | NPO / COG
LLl
wn DIELECTRIC NP0 / COG
LE) DIMENSION (MM) GMCO1 GMC02 GMC04 GMC10 GMC21 GMC31
L(L1) 0.4 +0.02 0.6 +0.03 1.0 £ 0.05 1.6 0.2 20£03 3.2+03
O w 0.2 +0.02 0.3 £0.03 0.5 £ 0.05 0.8+0.2 1.25 £ 0.2 1.6 0.2
I BW(L2/LW) 0.07 ~ 0.14 0.15 £ 0.05 0.1 ~ 0.35 0.1~0.4 0.25 ~ 0.75 0.25 ~ 0.75
x RATED VOLTAGE | 6.3 | 10 | 16 | 25 | 50 25 50 63| 10 | 16 | 25 | 50 | 100|200 25 | 50 | 100 | 200 25 | 50 | 100
@) 500pF | 501
= 510 | 511 € H | H|H|#H|[H][H L
G 560 561 ) H H H H H H L
< 620 621 © H H H H H H L
o 680 | 681 € H | H|H|H|[H][H L
< 750 751 ) H H H H H H L
U 820 821 © H H H H H H L
L_) 910 | 911 € H | H|H|H|[H][H L
E 1000 | 102 C H|lH|H|H|H]|H L
<): 1100 | 112 H|H|H]|H]|H L
[a'd 1200 | 122 H | H | H|H]|H M
L 1300 | 132 H|H|H|H]|H
U 1500 152 H H H H H
% 1600 | 162 H|H|H|H|H
p 1800 | 182 H|H|H|H]|H
5 2000 | 202 HlH|H|[H
2200 | 222 H|H|H|H|H
2400 | 242
|: 2700 | 272 H|H|H]|H]|H
= 3000 | 302
= 3300 | 332 H|H|H|H]|H
3600 | 362
3900 | 392
§ 4300 | 432
<| 4700 472 | | 1 1 |
g 5600 | 562 I I i I
6200 | 622
6800 | 682
7500 | 752
8200 | 822
9100 | 912
0.01uF | 103 [ T I
0012 | 123
0015 | 153
0018 | 183
0.02 | 203
0.022 | 223
0.027 | 273
003 | 303
0033 | 333
0039 | 393
0.047 | 473
0.056 | 563
0.068 | 683
0082 | 823
0.1 104
012 | 124
MAX HEIGHT
C H | o Q R
0.33 O155 0.65 0.95 1.10 1.40 1.45 1.80 1.90
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MULTI-LAYER CERAMIC CAPACITOR - GMC SERIES

"m NPO/COG
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---------------------
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-----
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------
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y
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Slooz [ s [ x [ v [ = [ v [ v |
------
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MULTI-LAYER CERAMIC CAPACITOR - GMC SERIES

BIAIO,

MS LEVEL 1

B X/R

DIELECTRIC X7R

DIMENSION (MM) GMC04 GMC10 GMC21

L(L1) 1.0 = 0.05 1.6+02 2.0+03

wW 0.5 + 0.05 0.8+0.2 1.25+0.2

BW(L2/LW) 0.1 ~0.35 0.1~0.4 0.25 ~0.75

RATED VOLTAGE . 6.3[10]{16]25(35|50 4 [6.3110]16[25|35|50[100 0|16
4700pF | 472 C C| |H|H|[H|H|H|H [ O T O T S S e R R R
5600 | 562 c|cfc|c HIH|[H|H|H|H [ T S R R R
6800 | 682 € lle|ele H|H|H|H|H|H Lffuofuofeofefo]e|t R R R
8200 | 822 €|ele|e HIH[H|H|H]|H Lfejojefofojr)r|tL R R R
0.01uF | 103 clcfc|c HIH[H|H|H|H [ T T T S S T S S R R R
0.012 | 123 HIH[H|H|H|H Lo fuofuofefe|te R R R
0.015 | 153 H|H|H|H|H|H Lfofofofofefe]u R R R
0.018 | 183 H|H|H|H|H|H Lfofuofuofuofefe]e R R R
0.02 | 203 LfL|LjLfLjL|tL R R R
0.022 | 223 HfH|H|H[H LfL|LfLfL|L|tL R R R
0.027 | 273 H|H|H|H|H [ S T O (T T R R R
0.033 333 HIH|H|H[H M M R R R
0.039 | 393 H|H|[H|H|H R R T
0.047 473 H|H|H|H|H R R T
0.056 563 HIH|H|H[H R R T
0.068 | 683 H|H|H[H[H R R T
0.082 823 H|H|H|H|[H R R T
0.1 104 H{H[H|H]|H M
0.12 124
0.15 154 H|H

wl 018 | 184

%9 022 | 224 NIE

| 027 | 274 H

6 0.33 334 H
0.39 394
0.47 474
0.56 564
0.68 684
0.82 824
1 105
1.5 155
22 225
3.3 335
4.7 475
6.8 685
10 106
22 226
33 336
47 476
100 107
150 157
220 227

*1L1.0+0.10 | W 0.5%0.10

*1L1.0£0.15| W 0.5+0.15

MAX HEIGHT
C o P
0.33 0.95 1.10 1.35 1.45 1.80 1.90

ALl 01 1L O

« FF - | s hEmms

-J"

y.a R A
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X7R

GMC57
5704
3204
0.50 ~ 1.20
RATED VOLTAGE
[ 102 [o]oo]o]oo]o]o]o ERENE R R R R R
1200
1500
1800
2200
2700
3000
1
1
1

w© ll[S)
2REE
& z
= (%2}
O
z
<
<

330
3600
3900
4300

5600

| 362 |
| 392 |
| 432 |
| 472 |
| se2 |
6800 | 682 |
| 822 |
| 103 |
| 123 |
| 153 |
| 183 |

2
392
432
472
562
682
22

8200
0.01uF

El

3

~ -
I IS N o
o N S
o o o
O <] S O
n n

0.
83

w

0.027 273
0.033 333
0.039

| 273 |
| 333 |
-
0.047
-
| 683 |
| 823 |

o
o

H

BON

CAP. RANGE

lﬂﬂlﬂlﬂ“ﬂﬂ“ﬂlﬂﬂlﬂl

N

o]
lﬂﬂlﬂﬂﬂlﬂﬂlﬂﬂlﬂﬂll

| ose | ses | v

"o [ oo Lol o Lo Lo oo | R |

| o2 | o4 [ofofofofofololhd | [ | |

IEEEEEEAENESESEAENEY - x [ x [ x| x ] x| x
s [ s lelzlz]e] 2z | | | v

Y
Y

MAX HEIGHT
T | x| a : |
_
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w
LLl
= B X7S & X7T
LLl
wn DIELECTRIC X7S
@) DIMENSION (MM) | GMC02 GMC04 GMC10 GMC21 GMC31 GMC32 GMC43 | GMC55
S L(L1) 0.6 +0.03 1.0 = 0.05 1.6+0.2 20+03 32+03 3203 45+035 |57+04
. w 0.3+0.03 0.5 + 0.05 0.8+0.2 1.25 +0.2 1.6 +0.2 25+03 32+033 |50+04
) . BW (L2/LW) 0.25 ~ 0.75 0.1~0.35 0.1~04 0.25 ~ 0.75 0.25 ~ 0.75 0.25 ~ 0.75 0.25+0.75 [0.50 ~ 1.20
! RATED VOLTAGE 4 163[10]16 :/3 10|16 (25|50 [100 00| 4 [6.3[10(16|25|35|50|100|4 |6 |10[16|25|35|50|100| 4 |6.3|10|16[25[35|50|100[16|25|50|100|25 |50 |100
% 1000pF | 102 HIH|[H|H[H]H L
1500 | 152 HlH|[H|H[H][H L
|: 2200 | 222 Hln|H|H[H]|H L
U 3300 | 332 H|{H[H|H|H|H L
< 4700pF | 472 HlH|[H|H[H][H L
o 6800 | 682 HIH|H|H[H]|H L
< 0.01uF 103 HIH|H|H[H[H L
O 0.022 | 223 m HlH|H|A|H]H L
0.033 | 333 H|{H|H|H|H
Q 0.039 | 393 H{H|[H[H[H
- 0.047 | 473 HlH[H|H]H
2 0.056 | 563 H|{H|H|H|H
< 0.068 | 683 HH[H[H[H
[a'd 0.082 | 823 H{H|H[H
LLl w01 104 H|H[H]|H
(@) Q| 015 | 154 R
< | 022 | 224 AR R
% o033 [ 334 HlA | R
p S 1047 | 474 HH|H R
0.56 | 564 R
5 0.68 | 684 H|H R
i 0.82 | 824 R
1 105 H|H R
'j 1.5 | 155 1] R
) 22 | 225 R
2 3.3 335 R
47 | 475 R
68 | 685 ||
10 106 R
15 156
22 226
33 336
47 476
100 | 107
DIELECTRIC
DIMENSION (MM) | GMC02 GMC04 GMC10 GMC21 GMC31 GMC32 GMC43 | GMC55
L(L1) 0.6 +0.03 1.0 +0.05 1.6+0.2 20+03 32+03 32+03 45+035 |57+04
w 0.3 +0.03 0.5 = 0.05 0.8+0.2 1.25+0.2 1.6 +0.2 25+03 32+033 |50+04
BW(L2/LW) 0.15 ~ 0.05 0.1~0.35 0.1~04 0.25 ~ 0.75 0.25 ~ 0.75 0.25 ~ 0.75 0.25+0.75 [0.50 ~ 1.20
RATED VOLTAGE 4 163(10(16 :g 10 (16| 25|50 | 100 64;’ 10 (16[25(35|50(100| 4 |6.3|10|16|25|35|50(100|4 |6 |10[16|25(35|50(100( 4 [6.3|10(16[/25|35|50(100(16|35|50(100(25 |50 100
1000pF | 102 H{H[H|H|H|H|L|L|]LfLfLfL|fL
1500 152 HIH[H[H[H|H|L|LfLjLfLfjL]L
2200 222 H{H[H|H|H|H|L|L]LfLfLfL|L
3300 332 H{H[H|H|H|H|L|L|]LfLfLfL|fL
4700pF | 472 HIH|H|H|H|H]|L|LfL{LJL]LJ|L
6800 682 H{H[H|H|H|H|L|L]LfLfLfL|L
0.01uF 103 H{H[H|H|H|H|L|L|]LfLfLfL|fL
0.022 | 223 H HIH[H[H[H|H|L]LfLjLfL|jL]L
0.033 | 333 H{H[H[H]H
0.039 | 393 H{H[H[H]H
0.047 | 473 HIH[H|[H[H
0.056 | 563 H{H[H[H]H
0.068 | 683 H{H[H[H]H
0.082 | 823 HH[H]|H
w 0.1 104 HI{H[H]|H
Q| 015 | 154 R
g [ 022 | 224 HnE R
o | 033 | 334 HH[H R
S 1047 | 474 HH|H R
0.56 | 564 R
0.68 | 684 H[H R
0.82 | 824 R
1 105 H|H R
1.5 | 155 1] R
22 | 225 R
33 | 335 R
47 | 475 R
68 | 685 ||
10 106 R
15 156
22 226
33 336
47 476
100 | 107
MAX HEIGHT
qumLMN PMT (x I z [y
0.33 /0.35| 055 ] 0.65| 070 | 0.90 | 0.95 | 1.00 | 1.35 ]| 1.45 | 1.80 | 1.90 | 2.2 2.5 2.8 2.9 3.1 3.4
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W X6S

<
C
=
>
<
T
v
@)
O
P
>
=
@)
Q
>
>
O
—
o
A
@)
<
@)
2]
%
22
rm
9p)

DIELECTRIC
DIMENSION (MM) GMC02 GMC04 GMC10 GMC32
L(L1) 0.6 +0.03 1.0 + 0.05 1.6+0.2 3.2+0.30
W 0.3 +0.03 0.5 + 0.05 0.8+0.2 2.5+0.30
BW(L2/LW) 0.15 + 0.05 0.1~0.35 0.1~04 0.75 + 0.25
RATED VOLTAGE | 4 |6.3| 10| 16| 25|35 10 (16|25 10 (16|25 631016 |25
2200 | 222
4700pF | 472
0.01uF | 103 HIH|H|H[H|H[H
0.012 | 123 H|H|H|H[H[H|H
0.015 | 153 H|H|H|H[H[H|H
0.018 | 183 H{H[H[H[H]|H]|H
0.022 223F H|{H|H|[H[H|H|H
0.027 | 273 H|H|H|H[H
0.033 | 333 H|H|H|H[H H
0.039 | 393
0.047 | 473 H|H|H|H[H H
0.056 | 563 H|H|H|H[H J
0.068 | 683 H[H|H|H|H J
0.082 | 823 H|H|H|H[H
01| 104 [l Annne
0.12 | 124 H|H
0.15 | 154 H H|H|H
0.18 | 184 H | H
022 | 224 - ]
027 | 274 H | H
w
g 0.33 334 H|H
<l 039 | 394 H|H
G| 047 | 474 HH
E 056 | 564 H | H
% 068 | 684 H|H
S| o082 | 824 H[H
1 105 H | H
1.5 | 155
22 | 225 |H|H
27 | 275
33 | 335 z
39 | 395
47 | 475 z
68 | 685 z
10 | 106 z|z|z
15 156
22 | 226
33 | 336
47 | 476
68 | 686
100 107 z|z
150 | 157
220 | 227 z
330 | 337

14-..”“

—!I
0.33 0.39 0.55

C

" - T L) T

Electronics Inc.
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MULTI-LAYER CERAMIC CAPACITOR - GMC SERIES

GMCO02-*L0.6 £0.09 W O0.3 +0.09
GMC04-*L1.00+0.2I/W0.5+0.2

GMCO4- # L 1.00-0.05/+0.2 / W 0.50-0.05/+0.2
GMC10-*L1.6 + 0.3 W0.8+/-0.3

MAX HEIGHT

e B o t B

A

| o INEESTES . T |

0.22 0.25 0.33 0.35 0.39 0.45

0.55 0.65 0.70 0.80 0.90 0.95 1.00 1.45

BIAIO,

MS LEVEL 1

B X5R
DIELECTRIC X5R
DIMENSION (MM) GMCO1 GMC02 GMC04 GMC10 GMC21
L(L1) 0.4 =0.02 0.6 + 0.03 1.0 = 0.05 1.6 +0.2 2.0+0.3
W 0.2 +0.02 0.3 +0.03 0.5 + 0.05 0.8+0.2 1.25+0.2
BW(L2/LW) 0.07 ~0.14 0.15 = 0.05 0.1 ~0.35 0.1~04 0.25 ~0.75
RATED VOLTAGE 4 (6311016 4 [63]10[16]25]35]50| 4 16.3]10]|16]25]|35[50]63]100]6.3[10]16|25]|35]50]100f 4 ]6.3]10]|16[25]35
1000pF| 102 [ A [ A | A clc|c|lc|c|c|C|H|H|[H|H|H|[H|H L|L L|L
1200 122 | A | A clc|lc|lc|c|Cc|C|H|H|[H|H|H|[HI|H L|L L|L
1500 152 |A|lA|lAaflAalc|c|cfc|c|Cc|C|H|H|[H|[H|H|H|H L|L L|L
1800 182 A| A clc|c|c|c|Cc|C|H|H|H|H[H|HI|H L | L L|L
2200 22 |Aa|lAa|lAajaljc|fc|c|c|Cc|C|C|H|H|H|H|H|H]|H L|L L|L
2700 272 | A | A clc|c|c|c H|H|H|H|[H|H|[H L|L L|L
3300 332 A|A|A cfc|jc|c|c|CcC|C|H|H|H|H|[H]|HI|H L|L L|L
3900 392 | A| A clc|lc|c|c C|H|H|[H|H|[H|H|H L|L L|L
4700pF| 472 [ A | A Alc|c|c|c|c]|c H|H|H|H|[H|H|[H L|L L| L
5600 562 A| A clc|lc|c|c H|H|H|H|H[H]|H L | L L|L
6800 682 |A|lA|A|A]lcCc|Cc|fc|cCc|C C|H|H|[H|H|[H|H|H L|L L|L
8200 822 | A| A clc|c|c|c]|c H|H|H|H|[H|H|[H L|L L|L
001uF| 103 |A|[A|A|[A]JCc|cCc|cCc|cC]|C C|H|H|H|H|H|[H[H L|L L|L
0.012 123 clc|c|c H|H|H|H|[H|H[H L|L L|L
0.015 153 | A | A clc|c|c H|H|H|H|[H|H|[H L|L L|L
0.018 183 Cle|e| € H|H|H|H|H[H]|H L | L L|L
0.02 203 L L L L
0022 | 223 | A| A clellelle] e H|H|H|H|[H|H|[H L|L L|L
0.027 273 Cle|]e| € H|H|H|H|H[H]|H L | L L|L
0.033 333 | A| A clc|c|c H|H|H|H|[H|H[H M M M M M L
0039 | 393 clecle]c Hln|w|wlulnln MM MM M F
0.047 473 A| A clc|c|c H|H|H|H|H[H]|H M M M M
0.056 | 563 clc|c|c H|H|H|H|[H M M M M
0.068 683 Al A clc|c|c M M M M
w 0.082 823 Cle|e| € M M M M
% 0.1 104 | A[A]|A clc|cfc|c|c M M M M
<1 012 124 Cclle]| € M M M M
%l 015 | 154 clclc|c MM R
© 0.18 184 M M R
0.22 224 Al A clel|ec|e | | | [ | H|H|H M M R LY
0.27 274 H|H]|H M R
0.33 334 H|H|H|H|H]|H M R
0.39 394 H| H|H M
0.47 474 n c|c|cC J J J J J M
0.56 564 H| H|H M
0.68 684 H|H|H|H|[H]|H M
0.82 824 H|H]|H M
1 105 F 7 @ l|le | e e H|H|H|H|[H|HI[H
1.5 155 €| c
2.2 225 | | | I I | | |
33 335
47 475 H* | H*
6.8 685
10 106 [RF* ;
15 156
18 186
22 226
33 336
47 476
100 | 107 i
N
[
e
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>
t

B | X5R
DIELECTRIC X5R
DIMENSION (MM) GMC31 GMC32 GMC43 GMC55
L(L1) 3.2+0.3 3.2+0.3 4.5 +0.35 5704
W 1.6+0.2 25+03 32+03 50£04
BW(L2/LW) 0.25 ~ 0.75 0.25 ~ 0.75 0.25 ~ 0.75 0.50 ~ 1.2
RATED VOLTAGE 4 |63]10] 16| 25|35 50 63]100]63] 10 16| 25] 3550 100] 63 10] 16| 2550|100
0.1 104 \% Vv v Y% v \Y% \ 1 \%
0.12 124 o o o o o o o (] (o)
0.15 154 P P P P P P P T (o) (6] (0] (e) O (0] (@) (0] Y
0.18 184 P P P P P P T (o) O (6] (e) O (6] (o) O
022 | 224 |a|la|a|la|la|la|a|T|o|lo|lo|o|o|o|o|o]|o
0.27 274 Q Q Q Q Q Q Q T o o o [e) () (0] (o) (] T
0.33 334 Q Q Q Q Q Q Q T O 0] o () 0] [(¢] (o) (0] (o)
0.39 394 U U u u U U o (o) O (e) O Y
0.47 474 U U u u U U o o) O o (]
0.56 | 564 U U U U U U
0.68 | 684
082 | 824
ol 1 105
2l s 155
o
g 22 | 225
33 | 335
47 | a75
68 | 685 z
10 106 Y v
15 | 156 v ]
22 226 Y Yooy
33 336 v v|v|v
47 476 A3 x| x| x| x
68 686 v x | x
100 107 Y Al Al
220 | 227 Y
330 | 337 Y
GMC31 - *13.2 + 0.3 | W1.6+/-0.3
MAX HEIGHT
0 P Q R U v X A3
0.95 1.1 1.35 1.40 1.45 1.80 1.90 2.2 2.5 2.7 2.8 2.9 3.1 3.4
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v

= m | Y5V

LLl

v DIELECTRIC Y5V/Z5U

&) DIMENSION (MM) | GMC02 GMC04 GMC10 GMC21 GMC31 GMC32 GMC43 GMC55

= . L(L1) 0.6 +0.03 1.0 £ 0.05 1.6 %0.2 20£03 3.2+03 3.2+03 4.5 +0.35 57+0.4

O w 0.3 +0.03 0.5 + 0.05 0.8+0.2 1.25 0.2 1.6 0.2 2.5+0.3 3.2+0.3 5004

I . BW(L2/LW) 0.15 + 0.05 0.1~0.35 0.1~0.4 0.25 ~ 0.75 0.25 ~ 0.75 0.25 ~ 0.75 0.25 ~ 0.75 0.50 ~ 1.20

o RATED VOLTAGE | 6.3/10 [6.3[10 |16 |25 (50 [6.3]10 1625 |50 . 6311016 | 25|50 6.3 10162550

O 0.01uF | 103 c HlH|[H|H[H L|L R R R R

— 0.012 | 123 c HIH|[H|H]|H o|lo|o|o|o

U 0.015 153 © H H H H H o|lo|lO|O|O

< 0.018 | 183 ¢ H|H|H|[H|H olo|o|o|o

o 002 | 203 c olofo|o]o

< 0.022 223 © H H H H H o|lo|lO|O|O

U 0.027 273 C H H H H H ofo|lO|O|O

O 0.03 | 303 c o|lo|lo|o]|o

5 0.033 | 333 € HlH|H|H o|lo|o|o]|o

< 0.039 393 C H H H H ofo|lO|O|O

(' 0.047 | 473 C H|H|H|H o|lo|lo|o|o

LL 0056 | 563 € Hlnfnln ololo|ofo

U 0.068 683 C J J J J O O (o) (o) (0] \% A% Vv \Y \%

o 0.082 | 823 € H W |n]|H o|lofofo]o viviv]v]v

g 0.1 104 © H H H H A \ Vv Vv Vv Vv V Vv A A
0.12 124 H H H H o O (o) (o) (0] % % \Y \Y \%

il 0.15 154 H H H H oflo|lOo|O|O Vv Vv Vv A% A

E 0.18 184 H H H H o|lo|lO|O|O Vv V A% A% A

:) 0.22 224 | | | | oflo|lO|O|O Vv V v A% A

z 0.27 274 H H H O (o) (e) (o) (0] A% \% \Y \Y \% |-
0.33 334 H H H (o) () (o) (e} o \% \% Vv Vv A%
0.39 394 H H H olo|O \ Vv Vv A% A
0.47 474 H H H olOo|O Vv Vv vV v A
056 | 564 H|H|H viv|v]|v]|v
0.68 684 H H H Vv Vv v v \
082 | 824 H|H|H viv|v]|v]|v

1 105 H H H H \% \% Vv A\ A%
1.2 125 Vv Vv Vv A% A
15 | 155 - %
22 | 225 viv|v]|v]|v
27 | 275 viv|v]|v]|v
33 | 335 viv|v]|v]|v
47 | 475 viv|v]|v]|v
56 | 565 viv|v]|v]|v
68 | 685 viv|v]|v]|v
82 | 825
10 106 ]
15 156
22 226
33 336
47 476
68 686
100 | 107
220 | 227
330 | 337
MAX HEIGHT F
€ H | L N o P Q R U v X z Al
0.33 0.55 0.65 0.90 0.95 1.00 1.10 1.35 1.40 1.45 1.80 1.90 2.20 2.5 2.8 2.9 3.1

-J-"

y.a R A
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MS LEVEL 1 Electronics Inc. [1s s s s s s s s u Jin u}

¥ 59 Steamwhistle Drive, Ivyland, PA 18974 | p. 215.942.8900 | www.calchip.com | quotes@calchip.com

~ L ™y ALY 1 1L Oy




B LAND PATTERN & DIMENSIONS

<
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(@)
0
S
>
=
(@)
O
>
>
o
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O
V)
Q)
<
(@)
%2
%
A
[Tl
wn

—»| D5 |«

Sl D1 D2 D3 D4 D5 ':
SIZE
- 0201 (0603) 0.85 (0.033) 0.30(0.012) 0.25 (0.010) 0.30(0.012) 0.35 (0.014) L
0402 (1005) 1.70 (0.067) 0.60 (0.024) 0.50 (0.020) 0.60 (0.024) 0.50 (0.020)
0603 (1608) 2.30 (0.091) 0.80 (0.031) 0.70 (0.028) 0.80 (0.031) 0.75 (0.030)
0805 (2012) 3.00(0.118) 1.00 (0.039) 1.00 (0.039) 1.00 (0.039) 1.25 (0.049)
1206 (3216) 4.00 (0.157) 1.00 (0.039) 2.00 (0.079) 1.00 (0.039) 1.60 (0.063)
1210 (3225) 4.00 (0.157) 1.00 (0.039) 2.00 (0.079) 1.00 (0.039) 2,50 (0.098)
1808 (1808) 5.60 (0.220) 1.00 (0.039) 3.60 (0.142) 1.00 (0.039) 2.00 (0.079)
1812 (4532) 5.60 (0.220) 1.00 (0.039) 3.60 (0.142) 1.00 (0.039) 3.00(0.118)
: 1825 (4564) 5.60 (0.220) 1.00 (0.039) 3.60 (0.142) 1.00 (0.039) 6.35 (0.250)
‘ 2220 (5750) 6.60 (0.260) 1.00 (0.039) 4.60 (0.181) 1.00 (0.039) 5.00 (0.197)
a 2225 (5763) 6.60 (0.260) 1.00 (0.039) 4.60 (0.181) 1.00 (0.039) 6.35 (0.250)

i
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MULTI-LAYER CERAMIC CAPACITOR - GMC SERIES

PACKAGING (TAPING)

- Per EIA-481 - Reel Type Size

-«

A

A

UNIT: MM
SYMBOL | TAPE WIDTH A B C D E W t
1 8mm @178+2.0 | MIN@50 | @13£0.5 21+0.8 2.0£0.5 10£0.5 0.9+0.2 ‘
Vi 12mm @178+2.0 | MIN@50 | @13+0.5 21+0.8 2.0+0.5 13+0.5 1.2+0.2
10" Reel 8mm @258+2.0 | MING70 | @13£0.5 21+0.8 2.0+0.5 10+0.5 1.8+0.2
; 8mm @330+2.0 | MIN@70 | @13+0.5 21+0.8 2.0+0.5 10+0.5 1.8+0.2
= 12mm @330+2.0 | MIN@70 | @13£0.5 21+0.8 2.0+0.5 13+0.5 2.2+0.2

MS LEVEL 1

Electronics Inc.

¥ 59 Steamwhistle Drive, lvyland, PA 18974 | p. 215.942.8900 | www.calchip.com | quotes@calchip.com
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- Carrier Tape (Standard)
BOTTOM COVER TAPE
TOP COVER TAPE
EMPTY SECTION CHIP MOUNTING SECTION EMPTY SECTION  LEADER SECTION
| | | |
165180 J T il 1 1
oo 00 00 oo
CARRIER TAPE DD D DD D D D D START
[ e o = e
50 pitch 30 pitch 200mm
COVER TAPE TENSION DIRECTION (200mm) < L oam (120mm)
F::::::::::::::::::::::::::::::q UNREELING DIRECTION
TAPE UNREELING DIRECTION
4 Fo a Ja Y
- To peel off the cover tape by the method shown in the § EI 1
right figure apply a peel-off force of 20GF - 60GF (card f\ (N Do
board); 10GF - 75GF (plastic tape). Ao \_/ P \_/ L 4
— —= F w
- The cover tape should not touch the top or bottom of the
h. v Bo
chip.
. - If the cover tape has been peeled off it may be difficult i f
to remove the chip due to punch-hole clearance, dirt, and ¢ g > DIMENSION OF PAPER TAPE
& . 1
- | debris. Make sure therefore that no paper waste will adhere
to and block the absorption nozzle.
- If the cover tape has been peeled off from the top, stick it
back on with a suitable adhesive.
- Follow the illustration for the start and end of the winding
operation. 1
CARDBOARD CARRIER TAPE FOR 01005, 0201, 0402, 0603, 0805, 1206 UNIT: MM
STD. OPTIONAL
TYPE | Ao Bo J Ko W Po | 10XPo | P P, Do D1 E Fo[MOANG [ReeLary| ReeLary
7 (10/13")
1005 [0.25+0.04|0.45+0.04(0.36+0.05 = 8.0+0.30 | 4.0+0.10 |40.0£0.10| 2.0+0.5 | 2.0+0.5 | 1.5%0.1 f* 1.75+0.1 | 3.5+0.05 20,000 50,000 D F
0201 [0.39+0.07|0.69+0.07| <0.50 X 8.0+0.10 | 4.0+0.10 |40.0£0.10| 2.0+0.5 | 2.0+0.5 [1.55%0.05 i’ 1.75+0.05| 3.5+0.05 12’888 50,000 D
20,000 C
0402 | 0.7+0.20 | 1.2+0.20 <0.80 * 8.0+0.10 | 4.0+0.10 |40.0£0.10| 2.0+0.5 | 2.0+0.5 [1.55%0.05 X 1.75+0.05| 3.5+0.05 10,000 40,000 D
50,000 G
Angular 10,000 D
0603 | 1.1+0.20 | 1.9+0.20 <1.20 & 8.0+0.10 | 4.0+0.10 |40.0£0.10| 4.0+0.5 | 4.0+0.5 [1.55%0.05 9 1.75%0.05| 3.5+0.05 | Punch Hole 4,000 1510006
10,000 D \
0805 |[1.65+0.20| 2.4+0.20 <1.30 a 8.0+0.10 | 4.0+£0.10 |40.0£0.10| 4.0+0.5 | 4.0+0.5 [1.55%0.05 9 1.75+0.05| 3.5+0.05 4,000 15,000 G ¥
20,000 Q
10,000D  j
1206 | 2.0+0.20 | 3.6=0.20 <1.30 o 8.0+0.10 | 4.0+£0.10 |40.0£0.10| 4.0+0.5 | 4.0+0.5 [1.55%0.05 9 1.75+0.05| 3.5+0.05 4,000 15,000 G
20,000 Q -
°
POBE® al-Chips
OO O




B | PACKAGING (TAPING)

- Tape & Reel Dimensions

C
—
-
1
1
) >
<
L : =<
Do @ --------------
[ N m
T 1
1
w : >
v <
= @)
Y : R
<@
D1 N P1 >
T
BENDING RADIUS O
o
20° MAXIMUM COMPONENT >y,
ROTATION 1
——— 100mm (3.937") it @
" h 1mm (0.039" <
| Typical Component 0= il MAX: O
Cavity Center Line 0 0o
L (¢) l (o) wn
Tl
A
T I Ta =
] pe [Tl
T 1mm (0.039") MAX. wn
¢——— 250mm (9.843")
;4 Typical
e &—— Component
Center Line
Embossed plastic carrier tape for 0805/1206/1210/1808/1812/1825/2220 AND 2225 type
STD. | OPTIONAL
TYPE | Ao Bo T Ko w Po | 10XPo | P P, Do Di E F o |MOUNTING|geel oty REEL QTY
HOLE A p
7 (10/13")
0805 | <1.80 | <270 |0.23%0.10| <250 | 8.0+0.20 | 4.0+0.10 |40.0+0.20| 4.0+0.10 | 2.0+0.05 | 1.5%0.10 | 1.0+0.10 |1.75+0.10| 3.5+0.05 2 SO0R [§10:0000
3,000 | 15,000G
2,000 | 8000D
1206 | <230 | <4.00 [0.230.10| <250 |8.0£0.20 | 4.0£0.10 [40.0+0.20| 4.0+0.10 | 2.0£0.05 | 1.5£0.10 | 1.0£0.10 |1.75£0.10| 3.5£0.05
3,000 | 10,000 G
500
1,000 | 4,000D
1210 | <320 | <395 [0.23:0.10| <3.00 | 8.00.20 | 4.0+0.10 |40.0+0.20| 4.0+0.10 | 2.0+0.05 | 1.5+0.10 | 1.0+0.10 |1.75+0.10| 3.5+0.05 T || B
3,000
1,000
1808 | <250 | <530 [0.2520.10| <250 [12.0£0.20| 4.0+0.10 [40.0+0.20 4.0+0.10 | 2.0£0.05 | 1.5+0.10 | 1.0+0.10 |1.7520.10| 5.5£0.10 | Angular | 2,000
Punch Hole 3,000
1812 | <390 | <530 [0.25+0.10| <3.50 [12.0£0.20| 4.0£0.10 [40.0£0.20| 8.0+0.10 | 2.0£0.05 | 1.5£0.10 | 1.5£0.10 |1.75£0.10| 5.5£0.10 15880
1825 | <6.80 | <530 [0.30£0.10| <3.10 [12.0£0.20| 4.0£0.10 [40.0+0.20| 8.0+0.10 | 2.0£0.05 | 1.5£0.10 | 1.5£0.10 |1.75£0.10| 5.5£0.10 15(?80
500
2220 | <580 | <650 |0.30%0.10| <3.10 |12.0+0.20| 4.0+0.10 |40.0+0.20| 8.0+0.10 | 2.0+0.05 | 1.5%0.10 | 1.5%0.10 |1.75+0.10| 5.5+0.10 700
1,000
2225 | <680 | <650 |0.30%0.10| <3.10 |12.0+0.20| 4.0+0.10 |40.0+0.20| 8.0+0.10 | 2.0+0.05 | 1.5%0.10 | 1.5%0.10 |1.75+0.10| 5.5+0.10 ;gg
WARRANTY:

All passive components supplied by Cal-Chip Electronics, Inc. 59 Steamwhistle Drive, Ivyland, PA. 18974, are under
warranty for a period of 2 years from the date of manufacture. Product will meet or exceed all reliability and test
specifications expressed by Cal-Chip for the above mentioned time period provided storage conditions (stated

below) are met. Product Storage Instructions:

1) Product must be kept away from direct sunlight.

2) Product must be stored in the following conditions - Temperature; 5 to 35 degrees Celsius / 40 to 95

degrees Fahrenheit Humidity; 45 to 85%
3) Product to be kept free of moisture, dirt and debris.

**WHEN THESE CONDITIONS ARE NOT MET, PRODUCT LIFE COULD BE SHORTENED*****

apply to all applications.

Cal-Chip

NOTICE: Specifications are subject to change without notice. Contact your nearest Cal-Chip Sales Office for the
latest specifications. All statements, information and data given herein are believed to be accurate and reliable,

but are presented without guarantee, warranty, or responsibility of any kind, expressed or implied. Statements or
suggestions concerning possible use of our products are made without representation or warranty that any such use
is free of patent infringement and are not recommendations to infringe any patent. The user should not assume that
all safety measures are indicated or that other measures may not be required. Specifications are typical and may not
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