Panasonic Multilayer Ceramic Capacitors(Eera)

Multilayer Ceramic Chip Capacitors
(For General Electronic Equipment)

Series: ECU

Series: ECJ ﬁ

M Features B Recommended Applications

® Small in size and wide capacitance range Class 1 (T.C. Type)

® Superior humidity characteristics and long life Temperature compensation, tuned circuits, and filter
thanks to monolithic construction circuits, where low loss, high stability of capacitance,

® Excellent solderability and resistance to soldering and high insulation resistance are required
heat thanks to terminals with three layers of silver, Class 2 (Hi-K Type)
nickel, and solder Coupling and By-pass, where low loss and high

® Low self-inductance and excellent frequency stability of capacitance are not so important
characteristics

M Explanation of Part Numbers
® ECU Series

E@@EEEEEEE@@‘W‘*’

o i i

Product Code Packaging Styles Rated Voltags Norminal Capacnance Capacitance Temperature Sufiix
Multiayer Code | Styles Cooe | Voltage || Ex. Cap. Tolerance | Characteristics | [Coge] Size Code
ECU | Ceramic Chip | [[X_[Buk 1H |[50VDC||ORs | o05pF [[Codel Tol. |Notel|Code|Temp.Chard |™Q |10 type[o402
Capacitors E :;&i;aﬁ:;!; 1E |25voc | o010 1oF ||_C | #0-25 pF 10 C | NPo V_|11 type|0603
. 1c_[16vDC |[ 100 10pF || | 205pF |* P | N150 |INGT12type
v |Paper Taping F o1 oF oF (MR T N220 0805
(Pitch: 4 mm) 101 100 pF P X_|12type
Y Embossed Taping 100000 pF J | 5% S N330 M/H |13 type 1206
(Pitch: 4 mm) 1041 o1 pm [ K #10% |>10|[ T [ Naro W [13type
Large Size M [+20% pF [ U | N750
W | Reel Taping 480 Nil*| sLGP
E L |=* 5 | BxrR
Z | Reel Taping F FIYSV
{Pitch: 4 mm) # When omitted, all the rest P/N factors shall be moved up respectively
C |Bulk Case
® ECJ Series
1 2 3 4

€] [e] [4] [2] EE@EIEEM@

— T =

Product Code Suffix Packaging Styles Temperature Rated Voltage || Nominal Capacnanc CapaC|tance
Multilayer [Code] Size Code (EIA) | [Code [Syles Characteristics | [Code [ Vollage | [ Ex. | Cap. Tolerance
ECJ | Ceramic Chip 0 |10 type(0402) X__|Bulk i Code Temp.Char 14 [sovDC || 103 | 10000 oF Code| Tol. Note
Capacitors 1 [11type|ie0a)| | E Paper Taping B | BX7R 1E | 25 vDC 100000 pF K | £10%
(Pitch: 2 mm) F F/YSV 104 0.1 UF M | t20% |>10
2 |12 type|(0805) Paper Taping 1C |16 vDC (0.1 yF) oF
3 |13 type|(1206) v (Pitch: 4 mm) 1A |10VDC || 105 1uF 7z | +80¢
Y Embossed Taping 20
(Pitch: 4 mm)
Large Size
W |Reel Taping
(Pitch: 2 mm)
Large Size
Z |Reel Taping
(Pitch: 4 mm)
C | Bulk Case

W Precautions for Handling
See Page 26 to 30

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Ceramic Capacitors(E..;)

M Construction

@

Inner electrode
Ceramic dielectric

H Capacitance Range in pF
® T.C. Type

H Dimensions in mm (not to scale)

(® Substrate electrode

@ Intermed

iate electrode

® External electrode

L

L1

(mm)

Size Code

(EIA)

L

w

T

Ly Le

“10” Type

0402) | 1.00£0.05 | O

50£0.05 | 0.50+0.05

0.20£0.10

“11” Type

.80£0.10 | 0.80+0.10

0.30£0.20

“12” Type

(
(0603) | 1.60£0.10 | 0
(

0805) | 2.00+0.10 | 1

.25+0.10 | 1.35 max.*

0.50+0.25

“13” Type

(1208) | 3.20£0.15 | 1

.60+0.15

1.8 max.*

0.60+0.30

% Specified by the nominal capacitance

Class

Size
Code
(EIA)

Capacitance Range (pF) [50 VDC]

Dim. “T”

NPO

(mm)

CA St

N150

N220

N330

N470

N750

PA*

RA*

SA*

TA*

UA*

50VDC 50VDC

50VDC

50VDC

50VDC

50VDC

50VDC

“10” (0402)

0.50+0.05

0.5-220 0.5-220

0.5-39

0.5-39

0.5-39

0.5-39

0.5-120

“11” (0603)

0.80£0.1

0.5-1000 | 0.5-1200 [ 0.5-150

0.5-180

0.5-180

0.5-220

0.5-1200

0.6+0.1

0.5-2200 | 0.5-2700 | 0.5-220

0.5-220

0.5-220

0.5-270

0.5-2700

“12” (0805)

0.85+0.10

2400, 2700 —

240-330

240-390

240470

300470

0.6+0.1

2400-4700] 30005600 | 240-560

240-680

240-680

300820

3000-5600

“13” (1206)

0.85+0.10

5100-6800 —

620-1200

7501200

750-1500 | 910-1500

1.15+£0.10

[7500-10000 —

* PA to UA : Special order
e (Capacitance values) E12 series : Standard order, E24 series : Special order

® Hi-K Type

Class

Size
Code
(EIA)

Capacitance Range (pF)

Dim. “T”

B [X7R]

F

Y5V]

(mm)

50VDC | 25VDC

16 VDC | 10

VvDC | 50

VvDC | 25 VDC

16 VDC

10 VDC

“10” (0402)

0.50+0.05

100-3900 | 100-6800

5600-15000

— 100010000

1000-22000

15000-100000 —

“11” (0603)

0.8+0.1

220-15000 1000047000

10000-100000] 120000-220000

100047000

68000, 100000

100000-470000 | 1000000

“12” (0805)

0.6+0.1

100022000 —

—  |10000-68000

68000-150000

100000-220000 —

0.85+0.10

27000-39000 | 39000-100000

A7000-220000

— 100000-220000] 220000

3300001000000 —

1.25+0.10

A7000-100000 [120000-220000

270000470000 | 560000-100000

330000,470000 [1500000,2200

000 {3300000,4700000

“13” (1206)

0.85+0.10

— 100000-330000

100000-680000)

— 470000

680000-2200000 —

1.15+£0.10

— 390000-470000

820000,1000000

680000-2200000[3300000,4700)

000

1.6+0.2

— 5600001000000

— 200000-330000

10000000

e (Capacitance values) B[X7R] EB series : Standard order, E12 series : Special order

F[F5V] E3 series : Standard order, E6 series : Special order

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Ceramic Capacitors(Eq.a1)

B Nominal Capacitance vs. Capacitance Tolerance

Tol. Code [Capacitance Tolerance, Nominal Capacitance Available (pF) Temp. Char. Class
C +0.25 pF 051,152 3 4,5
D <10 pF +0.5 pF 1, 15,2, 3,4,5,6,7,8 9,10 CA to UA 1
F +1.0 pF 10 (NPO) (N750)| (T.C. Type)
J +5 % E24 and SL
> 10 pF - .
K +10% E12 Within Capacitance Range,
K +10% E12 E-Series Numbers x10" B (7R 5
M +20 % E6 ( ) (HiI-K Type)
i e
z +80,20% E6 F (Y5V) ®
B E-Series Numbers
E3 1 22 4.7
E6 1 15 2.2 3.3 47 6.8
E12 1 12 15 1.8 22 27 3.3 3.9 4.7 56 6.8 8.2
E24 [ 1 [11][12]13]15]16[1.8] 2 [22]04[27] 3 [33]36]39]43[47]5.1]56]6.2]6.8]75]8.2]0.1
B Temperature Coefficient of Class 1 Capacitors/T.C. Tolerance (ppm/°C)
Temp. Coeff.
Code. | ¢ (NPo) | PA (N150) | RA (N220) | Sa (N330) | TA (N470) | UA (N750) SL
T.C. Cap.
<2pF | CK(+250) | PK(+250) | RK(+250) | SK(x250) | TK(+250) | UK(+250) | +350t0-1000
;g; 3pF | CJ=120) | PJ(=120) | RU=120) | SJ(£120) | TJ(=120) | UJ(£120) |+350t0-1000
24pF | CH(x60) PH(+60) RH(=60) SH(£60) TH(£60) | UJ(x120) | +350to—1000
B Temperature Characteristics of Class 2 Capacitors
i h
Capacitance Change Measurement o
Temp. Char. Temperature T eterence
No DC Voltage Applied |1/2 Rated Voltage Applied Range emperature
B (X7R) +10 % max. +10, =30 % max. -251085°C 20°C
F (Y5V) +30, -80 % max. +30, -95 % max. -251t0 85°C 20°C

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Ceramic Capacitors(E..1)

Hl Specifications

Characteristics

Specifications

Class 1 (T.C. Type)

Class 2 (Hi-K Type)

Test Methods

CAto UA, SL

B(X7R) F(Y5V)

Operating Temperature Range

-55to 125 °C*

-251085°C

Rated Voltage

50 VDC

50 VDC, 25VDC
16 VDC, 10VDC

Dielectric
Withstanding Voltage

No break down

Test Voltage
Class 1: Rated Voltage x3
Class 2: Rated Voltage x2.5
Electrificationtime: 1to5s
Limit surge current: 50 mA max.

IR 2 10000ME or 500/C (M)

Measurement Voltage: Rated Voltage
Electrificationtime : 60 £ 5 s
(Electrificationtime of 10VDCis 2minutes)
Limit surge current: 50 mA max.

Standard Temperature : 20 °C

Insulation Resistance(IR) [ IR=10000MQ whichever is less
[C: Rated capacitance in pF]
Capacitance Within the specified tolerance
Capacitance < 30 pF Rated | Temperature Characteristics
Q Factor or Q 2 400+20 C¥** Voltage B F
Dissipation Factor 30 pF = Cap. < 1000 pF [ 50VDC ftans=0.025|tand < 0.05
(tan &) Q= 1000 25VDC [tan$<0.025 | tan§<0.05
Capacitance > 1000 pF (tan § £ 0.07)"
(tan ) £ 0.002 16 VDG [tand < 0,025 | tand < 0.07
(tan & <0.035)"
10VDC |tan§ £0.05 Jtand £0.125

Measurement
(1) Class 1(T.C. Type)
Nominal Cap| Frequency
C £ 1000pF [I MHz=10 %
C > 1000 pF |1 kHz=10 %
(2) Class 2 (Hi-K Type)
Pretreatment : 150+0/-10 °C for 1 hour and
then shall be stored in a room temperature for
48 + 4 hours, before initial measurement.

Frequency | Voltage
1 kHz+10 % {1.0£0.2 Vrms

Voltage
0.5-5 Vrms

* Operating Temperature Range: —-25 to 85 °C for capacitance range of 5100 to 10000 pF, NPO, Type 13.
s« Specified by individual Specification
s« Nominal capacitance value in pF

Minimum Q at 1 MHz

10000 et 9000 M
s
1000 = 5000
1000 g %
[= %
5 2 2
800 S 2 4000
[« L @
£ S &
g T 500
g 600 =)
£ k=]
=]
Z 400 2 100
£
50
200 £
£
4 = ol
10 20 30 20 7 1000 005001 00501 05

Nominal Capacitance (pF)
TNominal capacitance value in oF

Minimum Insulation Resistance

Nominal Capacitance {LF)

TINominal capacitance value in uF

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Ceramic Capacitors(E.q.a1)

H Capacitance Range (in pF)
® [Size Code “10” Type/<04027]

Téhm;: CA SL PA RA SA TA UA Téhm;i BIX7R ——
o] (NPO) (N150) |(N220)|(N330) [(N470) | (N750) S
o, (o) 50V | 50V | 50V | 50V | 50V | 50V | 50V cap. e~ 50 V] 25 V[ 16 v[ 50 V[25 v [16V
os |1l T 100 |11
1 120
15 150
2 180
3 TT (T (T T T T 220 1]
4 270
5 330
6 390
7 [T T (T 1T Ty T T 470 1]
8 560
9 680
10 [ L] L 820 n
11 TT (T [T [T 1000 HIN
12 1200
13 1500 HiN
15 [ L] L 1800 n
16 TT (T [T [T 2200 LTI
18 2700
20 3300 HiN
22 T 3900 |
24 [T T (T 1T Ty T T 4700 LTI
27 5600
30 6800 | | HiN
33 LD L L 8200
36 T 111 [T] T 10000 LTI
39 HRREIEEREE 12000
43 15000 HI
47 18000
51 1] B 22000 |
56 T 27000 |
62 33000 O
68 | 39000
75 [ 1] 47000 |
82 56000
91 68000 O
100 82000
110 ] B 100000 [1
120 | |
130
150 | | | M Dimensions in mm {not to scale)
160 [10 Type] [0402(EIA)]
180 1.00+0.05
—200 0.50£0.05
220

0.50+0.05

0.2:0.1

0.2+0.1

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic Multilayer Ceramic Capacitors(52era)

H Capacitance Range (in pF)
® [Size Code “11” Type/ “0603” (EIA)]

Templ  CA PA RA SA TA UA Temp.
m neoy | SE [ (vis0) | (ve2oy | (v3so) | (varo) | (n7s0) g o B/X7R Fivsy
Cap.(p 50V | 50V | 50V | 50V | 50V | 50V | 50V Cap. (oF 50 V25 V16 V610V |50 V]25 V[16 V]61ov
o Ir1iri1tirtirrtirirritri 220 I
1| ____ 2710 |
___ 15 | __ 330 |
2 IlplipEimiimiEmiin e 390
3 470
4 560
5 680
6 IlplipEimiimiEmiin e 820
7 1000 ||
B 1200
9 1500 (|
10 IlgpiigiimiimiiminEe 1800
11 2200 ||
12 | ___ 2700 |
3 3300 d
15 IlplipEimiimiEmiin e 3900
1 | 4700 | |
1B | 5600 |
20 ___ 6800 | O
2 L L Bl B 8200
24 __10000 | L
27 12000 |
£ 15000 ||| d
B Al mEEmin e 18000 1
35 22000 | L
EY 27000 |
43 __ 33000 | O
7 Al mEEmin e 39000 1
5 | __47000 | || |
56 __ 56000 |
62 __ 68000 | O
68 L L Bl B 82000
B | __100000 | || I | |
& | __120000 | [
9 ] 150000 [
100 L L Bl B 180000
1o | __220000 | 1
__120 | __270000 | a
__ 130 | 330000 (|
150 | | ] | | 1 L] L 390000
__160 | __470000 | * 1
80| | || L 560000
— 200 | 580000
220 | | | | 820000
240 | 7000000 ]
=270 | *k Under development
__ 8w |
330
360 BR [~ H Dimensions in mm (not to scale)
390 [11 Type] [0603 (EIA)]
430
470 | | | B 1.6:0.1
510
560
620
680 | | | B
750
— 820 | 0.3:0.2 0.3:0.2
910
1000 | | B
1100
1200 - L

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic Multilayer Ceramic Capacitors(Eq.a1)

H Capacitance Range (in pF)
® [Size Code “12” Type/ “0805” (EIA)]

e CA PA Rad | SA TA Ua Tem
rel =S| npo) | SL | (iso) | (Nezo) | (Na3o) | (va7o) | v7s0) R L1 BIX7R Fiysv
Cap. (o) 50V_| 50V | 50V | 50V | 50V | 50V | 50V Cap. (oF) 50V ] 25V 16V [6-10y 50V] 25V ] 16V ] 6-1ov
05 220
7 270
15 330
> Al eI 390
3 470
4 560
5 680
6 Al eI 820
7 1000
3 1200
9 1500
10 Al eI 1800
iK 2200
12 2700
13 3300
5 Al eI 3900
16 4700
18 5600
20 6800
20 Al eI 5200
24 10000 L1
27 12000
30 15000 (|
33 Al eI 18000
36 22000 L1
39 27000 7
43 33000 (|
47 L B o e b b b 39000
51 47000 1 |
56 | 56000 |
62 68000 | | -
68 4+ - -4 =4 M4 B4 B —82000 |
— 75 1 100000 _| (77| .|
82 | 120000 |
o1 | 150000 (i | !
100 L B o e b b b 180000 -
0 220000
120 270000 @
130 330000 ;%
150 AN N 390000
160 470000 )
180 560000
200 680000 !
220 | || | 820000
240 1000000 %
270 | 1200000 |
300 ? 1500000
330 | 1 a | | L]l 1800000
360 7 EZER 2200000 | "
550 7 2700000 ]
430 ’ 3300000
470 | || | 3900000
510 4700000 Y,
560 % Under development
620 H Dimensions in mm (not to scale)
ggg == L [12 Type] [0805 (EIA})] 2.020.1
820 S
910 &
1000 | | | | X
1100
1200 TI
1300
500 ] | | | | 0.5020.25 0.500.25
1600 H Thickness “T"
1800
2000 T (mm)
2200 /)
5700 0.6+0.1
2700 | L T 0.85+0.10
1.25+0.10

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Ceramic Capacitors(E2..a1)

H Capacitance Range (in pF)
® [Size Code “13” Type/ “1206” (EIA)]

Termp | CA PA RA SA TA ua Ternp.
(aed Vohag(e:har (NPO) SL (N150) | (N22oy | (N330) | (N470) | (N750) {eed v.mgf = B/X7R F/Ysv
Cap. (pF) 50 V 50V 50V 50V 50V 50V 50V Cap. (pF) 50V | 25V | 16V [6-10V] 50V | 25V | 16V [6-10V
240 [ | [ | [ | [ | 68000
270 82000
300 100000
330 L L) L 120000
360 150000
390 180000 i
430 220000 1
470 L L) L 270000
510 330000
560 7 390000
620 470000
680 | | 560000
750 680000 |77/
820 820000 bos:
910 % 1000000
1000 1200000
1100 LT 1500000 " w
1200 ZAV 7 1800000
1300 2200000 \_/
1500 2700000
1600 4 3300000
1800 3900000 |
2000 4700000
2200 5600000 "
2400 6800000
2700 8200000
3000 10000000 \ /
3300 || * Under development
3600
3900
4300 H Dimensions in mm (not to scale)
4700 |/
=100 |_ [13 Type] [1206 (EIA)]
5600 3.20:0.15
6200
6800
7500
8200
9100
10000

| 0.6+0.3

M Thickness“T”

T (mm)

0.6+0.1

0.85+0.10
1.15+0.10

1.6+0.2

® T 1.6mm : L=3.20:0.20, W=1.600.20

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic Multilayer Ceramic Capacitors(E2...1)

H Standard Products for“10"Type (EIA*0402"Type) , Taped Version [Rated Voltage 50 VDC]
CA (NPO) SL PA (N150) | RA (N220) | SA (N330) | Ta (N470) | uA (N750)
Capacitance | Capacitance Dim. Dim. Dim. Dim. Dim. Dim. Dim.
(pF) Tokrance | Part No. [ T [ Part No. | T [ Part No. | T | Part No. | T | PartNo. | T| PartNo. [T | PartNo. | T
mm) mm) mm) mm) (mm) (mm) (mm)
0.5 [£0.25 pF(C){ECUEIHIRCCA |0.5| ECUETHIRSCA [0.5[ECUETHIRSCPQ 0.5 |ECUETHORSCRQ 10.5|ECUETHORSCSQ (0.5 [ECUETHIRECTQ [0.5|ECUETHORSCUQ [0.5
1 ECUETHO10C10Q [0.5| ECUETHO10CI 0. 5|ECUEIHO10CIPQ (0.5 [ECUETHO1TIRQ 0.5 [ECUEIHMOTISQ [0.5 |ECUEHOTOTTA [0. 5[ECUEIHO10DUQ [0.5
1.5 |[+0.25 pFECUEHTREI0N 0.5 ECUEIHIREIA [0.5|ECUEIHIRETPQ |0.5 |ECUETHIRSRQ (0.5 [ECUEIHIREISQ 0. 5 |ECUETHIRSLIIA [0. S|ECUEIHIRS KR [0.5
2 (C)  [EouEiH20100 |0.5] ECUETH0I [0.5|ECUEIHI201R |05 |ECUEHI20IRA (0.5 ECUET 0207150 |05 |ECUETHI0T [0 5ECUE MK 0.5
3 io%r (o [ECUE{HI30C100 0.5 ECUETHIBHIQ 0. 5[ECUEAHIGHIPQ 0.5 |ECUEIHIBAAQ [0.5 [ECUEIHIANISA [0.5 ECUETHO0CTA [0 S{ECUETHINAI0.5
4 (D) [FCUE1HM00Q 0. 5[ ECUEHM0TIO 0. 5|ECUEIHMATIPQ |0.5 [ECUEIHMITIRQ |0.5|ECUEHMITISQ 0.5 |ECUEIHMOTTTA 0. 5|ECUEIHMITIU 0.5
5 ECUETHOS0C10Q [0.5| ECUETHOS0CIQ 0. 5|ECUEIHOS0CIPQ 105 [ECUETHISTIRQ 0.5 [ECUEIHS0TISQ |05 |ECUEHISHTTA [0. 5[ECUEIHSIDUQ [0.5
6 ECUETHOS0DCQ [0.5| ECUETHOB0DQ 0. 5|ECUEIHOBODPQ 10.5[ECUETHORODRQ 0.5 [ECUEIHIS0DSQ |05 |ECUETHOBODTQ (0. S{ECUEiHOBDUQ 0.5
7 | +0.5 pF [ECUEIHITODCQ (0.5 ECUEHITODQ [0.5]ECUEIHOTODRQ 0.5 [ECUEHITIDRQ 10.5|ECUEIHITOSA 0.6 [ECUEMHOTIDTQ [0.5[ECUEMHITOUA [0.5
8 (D) [EcUEtH080DCQ [0.5| ECUETHISDQ 0.5|ECUEIHS0DPQ 0.5 |ECUETHABDRA (0.5 |ECUETHIBSQ [0.5(ECUEMHMODTA [0.5{ECUEHMDUQ [0.5
9 ECUETHOIDCQ [0.5| ECUETHO%0DQ 0. 5|ECUEIHO%0DPQ [0.5[ECUETHODRQ 0.5 |ECUEIHIDSQ |0.5ECUETHOSODTQ [0. 5[ECUEHINDUQ [0.5
10 [205°7 %) [ECUEM100T100 [0.5] ECUEMHINNTIN 0. 5{ECUEIH10ITRQ [0.5]ECUEIHIONTIR 0.5 |ECUEIH10NTSQ 0.5 [ECUEHIBIA [0. 5|ECUEMHINEA [0.5
11 ECUETHI10JCQ [0.5| ECUETHI10/Q 0. 5|ECUEIHI10IPQ |0.5[ECUETHTIORQ [0.5[ECUETHITNSQ J0.5]ECUEIHIOITQ [0.5[ECUEMHHALA 0.5
12 ECUETH1200100 [0.5| ECUETHI20C1Q 0. 5|ECUEH120IPQ (0. 5[ECUETH120TJRQ 0.5 [ECUEIHI20T15Q |0.5|ECUEHI200TTA [0. 5[ECUEIHIZODUQ [0.5
13 ECUETHI3ICQ [0.5| ECUETHI3Q 0.5|ECUETHI3MPQ 10.5[ECUETHI3NRQ 0.5 [ECUEIHIANSQ [0.5]ECUEIHIBNTQ [0.5[ECUEMHI3MLQ 0.5
15 ECUETH150010Q [0.5| ECUETHISOTI 0. 5|ECUEIHISOIPQ (0. 5[ECUETH1SATIR 0.5 [ECUEHIS0TISQ |0.5 |ECUEHISATA [0. S[ECUEHISINUQ [0.5
16 ECUETH1B0JCQ [0.5| ECUETHIB0Q 0.5|ECUEIHIBMPQ [0.5[ECUETHIBIRQ [0.5[ECUEIHIGNSQ |0.5|ECUETHIBNTQ [0.5[ECUETHIBALQ 0.5
18 ECUETH180CICQ [0.5| ECUE1H1B0CIQ 0. 5|ECUEH180TIPQ (0. 5[ECUETHIBTIRQ 0.5 [ECUEH1S0TISQ |05 |ECUEHIBATA [0. S[ECUE1HIBIUQ [0.5
20 ECUETH200/0Q [0.5| ECUEIH200Q 0. 5|ECUEIH200PQ [0.5[ECUETHARQ [0.5[ECUEIH2NSQ J0.5|ECUEIH20NTQ [0, 5[ECUETHR0MLQ 0.5
22 ECUETH2200100 [0.5| ECUE1H220T1Q 0. 5|ECUEIH2201PQ [0.5[ECUETHR20TIRQ 0.5 [ECUEIH22015Q |05 |ECUEH2200TTA [0. 5[ECUEIHR20DUQ [0.5
24 ECUETH240)CQ [0.5] ECUEIH240Q [0.5{ECUETH2400PQ [0.5|ECUEIH240IRQ 0.5 ECUEIH240SQ 0.5 |ECUETH4MTA (0. 5|ECUETH4OILUQ [0.5
27 ECUETH2700100 [0.5| ECUETH270C1Q 0. 5|ECUEIH270IPQ [0.5[ECUETHEZ0TIRQ 0.5 [ECUEIH270T1SQ |05 |ECUEH2700TTA [0. 5[ECUEIHRI0DUQ [0.5
30 ECUETH300JCQ [0.5( ECUEIH300Q |0 5{ECUETH300PQ [0.5[ECUEIHI0IRA 0.5 [ECUETH30ISQ 0.5 |ECUETH3OMT (0. 5|ECUETH30ALQ [0.5
33 ECUETH330C10Q (0.5 ECUETHS30CI 0. 5|ECUEIHB30IPQ [0.5[ECUETHB3TIRQ 0.5 [ECUEIH330TISQ |05 |ECUEHA3TA [0. 5[ECUEIHS30UQ [0.5
36 5o ECUETH360/Q [0.5| ECUETHS60Q 0. 5|ECUEIH360PQ [0.5[ECUETHI0RA [0.5[ECUEIH3BNSQ |0.5|ECUEIHSBAITQ [0, 5[ECUETHIBALA 0.5
39 | T(yy [ECUEIRESICA 0.5] ECUEIHINTI [0.5|ECUEIHSHI 1P [0.5|CUETHSH, AQ (0.5 [ECUETHSNIIQ 0.5 [ECUEIHSAITT |O. SIECUETHYITIN [0.5
43 or  |ECUEIHA30)0Q [0.5] ECUEIHAOIQ [0.5 (Cap. Tol. Codey* ECUETHIZIUQ [0.5
47 +10 % (ECUETHA7CCQ [0.5| ECUEIHTOTIA 0.5 ECUETHA7000 [0.5
51 (K} [EcuEtHtoxa [0.5| ECUETBIOR. .6 ECEBIA [0.5
56 ECUETH50.100 [0. 5| ECUETHS60TI 0.5 ECUETH5801)0 [0.5
62 ECUETH62010Q [0.5|ECUETHB2IQ 0.5 ECUETHEX0UQ [0.5
68 ECUETH630C1CQ [0.5| ECUETHe80TI 0.5 ECUETHG801)Q [0.5
75 ECUETHTS0/0Q [0.5| ECUETHTSMQ 0.5 ECUETHT0IUQ [0.5
82 ECUETHB20100 [0.5| ECUETHB2 T 0.5 ECUE1H820110 [0.5
91 ECUETHY10,CQ [0.5| ECUETHYIONQ 0.5 ECUETHO10JUQ [0.5
100 ECUETHIOI0Q [0.5| ECUETHIO 0.5 ECUETHIOIA [0.5
110 ECUETHI1140Q [0.5|ECUEMHIIQ 0.5 ECUETHITIUQ [0.5
120 ECUEtHI2100Q [0.5] ECLEIHI2(Q 0.5 ECUETHI2( [0.5
130 ECUETHI31.CQ [0.5|ECUETHIBG 0.5
150 ECUETHIS1CICQ [0.5| ECUETHISTIR 0.5
160 ECUETHIB14Q [0.5| ECUETHIBIQ 0.5
180 ECUETH1B1CICQ [0.5| ECUETHIBITIA 0.5
200 ECUETH2014CQ [0.5| ECUETH0IQ 0.5
220 ECUETHE21100 [0.5] ECUENHE21Tha 0.5

(Packing Style Code}*

*k Packaging Style Code: “E” for Taped Version (Taping pitch:
2mm) and “X” for Bulk Type.
ok [: Capacitance Tolerance Codes.
Capacitance values of “E24” series and capacitance tolerance
of £5% are available on special order.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Ceramic Capacitors(E..1)

H Standard Products for “10” Type (EIA “0402" Type) , Taped Version

B/X7R FIY5V
Cpeil [ 80VDC 25 VDC 16 VDC T sovoc 25 VDC 16 VDC
e | 2P Dim Dim Tim | 2P Dim Din Dim
() e Part No. | T Part No. T Part No. T fe Part No. T Part No. | T Part No. T
Tolerance Tolerance
(mm) (mm) (mm) (mm) (mm) (mm)

100 ECUETHI01CBd 6.5 | ECUEIE10101B0| 05
| ECUE1H121KBQ| 0.5 | ECUE1E121KBA| 05
80| ECUETHI51CBd 6.5 | ECUEIEIS10B| 05
"0l ECUETH181KBQ| 0.5 | ECUETE181KBA| 05
o ECUEIH221Bd] 0.5 | ECUETE2210B0| 05
“onl ECUETH271KBQ] 0.5 | ECUETE271KBA 05
] ECUETH331CBd 6.5 | ECUEIE33TIB| 05

20 ECUE1H391KBQ| 0.5 | ECUE1E301KBA| 05
| ECUEIH47ITBQ] 0.5 | ECUETE47ICB| 05
50| ECUEIH561KBQ] 0.5 | ECUETE61KBA| 05
" %0) ECUETH681CBd 6.5 | ECUEIESBILIBY| 05
g0 ECUETHB21KBQ| 0.5 | ECUETE821KBa| 05
“1000] ECUEIH102780] 05 | ECUETET02TB| 05 ECUEIH1022FQ| 0.5 | ECUEIE1022FQ | 05
T1200| =10 %|ECUEIH122KB0] 05 | ECUETET22KB 0] 05
150| ( |ECUEIH15218q] 05 | ECUETEtS2 8] 05 0, [ECUEtH1522F] 05 |ECUEIE522Fa 05

1800| o [ECUEIH182KBO| 05 [ECUETETE2KBQ] 05 20
“2000| =20 %|ECUETH2220TBQ] 05 | ECUEIE222Bd] 05 @ |EcUEIHzz2zFa] 05 |ECUEIE2222F0 | 05
70| o) [ECUEIHz72KBq| 05 [ECUETE272KB] 05
3300} ECUETH3320Bd] 0.5 | ECUEIE33201B0| 05 ECUETH3322F0| 0.5 | ECUETE332ZFQ]| 05

2900 ECUETH392¢B0] 0.5 | ECUETE392KBO] 05
4700 (Packaging Stye Code) |EGUE1EA72080] 05 ECUEIH4722FQ| 0.5 | ECUEIE4722FQ | 0.5
5600 ECUE1E562KBQ)] 0.5 | ECUE1C562KBQ] 0.5
6800 ECUE1E6820Bd] 0.5 | ECUE1Ce82T1Bd 0.5 ECUETHe827F0| 0.5 | ECUETEG822ZFO | 0.5
5200} ECUE1C822KBQ| 05
10000} ECUEIC103Td 05 ECUETH103ZF0| 0.5 | ECUEIE103ZFQ | 0.5
12000} ECUEIC123KkBQ| 05
15000 ECUE1C1538d 05 ECUE1E1537FQ | 0.5 | ECUE1C153ZFa |05
18000) (Cap. Tol. Code)
22000} ECUETE2237FQ | 05 | ECUE1C2232FQ |05
27000}
33000 ECUE1C3332F0 |05
35000)
27000) ECUEICA73ZFQ|05
56000)
58000) ECUE1C683ZFQ |05
82000)
To000q] ECUEIC1042FQ| 05

#k [ Capacitance Tolerance Code.
sk Packaging Styles Code: “E” for Taped Version (Taping pitch:
2mm) and “X” for Bulk Type

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic Multilayer Ceramic Capacitors(E2era)

M Standard Products for“11"Type (EIA“0603’Type) , Taped Version [Rated Voltage 50 VDC]
Ca (NPO) SL PA(N150) | RA (N220) | SA (N330) | Ta (N470) | UA (N750)

Capacitance | Capacitance - - - - - - -
(pF) Tolerance Dim. Dim. Dim. Dim. Dim. Dim. Dim.
Part No. | T | PartNo. | T | PartNo. | T] Part No. | T| Part No. [ T] Part No. [ T] Part No. [ T

(rm) (rm) (rm) (rm) () () ()

0.5 |+0.25 pF(C)| ECUVIHORSCCY 0.8 [ ECUVIHORSCY 0.8 [ ECUVIHORSCPY |0.8 [ ECUVIHORSCRY | 0.8 [ ECUVIHORSCSV | 0.8 | ECUVIHORSCTV [ 0.8 | ECUVIHORSCUY |0.8
1 ECUVIHO100JCV|0.8 | ECUVIHOT00V [0.8 | ECUVIHO100JPV [ 0.8 | ECUVIHO100JRV| 0.8 | ECUVIHO10JSV 0.8 | ECUVIHO100ITV 0.8 | ECUVIHO100JUV(0.8

15 0.25 ECUVIHIRSJCV) 0.8 | ECUVIHIRSJV (0.8 | ECUVIHIRSJPV| 0.8 | ECUVIHTRS[IRV] 0.8 | ECUVIH1RS[JSV (0.8 [ ECUVIHIRSITV] 0.8 | ECUVIH1RS[IUV 0.8
2 [7© P ECUVIH020[JCV) 0.8 | ECUVIHO200JV (0.8 | ECUVIHO20[IPV (0.8 | ECUVIH020[JRV] 0.8 | ECUVIH0201J8V [ 0.8 | ECUVTHO20(JTV 0.8 | ECUVIH0200JUV|0.8

3 tO(.(ér)pF ECUVIHO0JGV| 0.8 | ECUVIHO30V [0.8 | ECUVIHO300PY [ 0.8 | ECUVIHASOTJRV[0.8 | ECUVIHO30ISY | 0.8| ECUVIHO300TTV 0.8 | ECUViHO30TUV[0.8
4 ECUVIHO401CV{ 0.8 | ECUVIHOA0IV | 0.8 | ECUVIHOMALIPY |0.8 | ECUVIHO40JRY| 0.8 | ECUVIHO4DISY [ 0.8 | ECUVIHO40TTV|0.8 | ECUVIHO400JUV 0.8
5 ECUVIHOSOLICV{ 0.8 | ECUVIHOSOLIV | 0.8 | ECUVIHOSOLIPY |0.8 | ECUVIHOSOLIRY| 0.8 | ECUVIHOSOLISY 0.8 | ECUVIHOSOTTV|0.8 | ECUVIHOSOLIUV 0.8
6 ECUVIHOBODCY | 0.8 | ECUVIHOBODV |0.8 | ECUVIHOBODPY | 0.8 | ECUVIHOBODRY| 0.8 | ECUVIHOBDSV 0.8 | ECUVIHOBADTY 0.8 | ECUVIHORODUY |0.8
7 tO(.S)pF ECUVIHOTODCY | 0.8 | ECUVIHOTODV |0.8 | ECUV1HO7ODPY | 0.8 | ECUVIHOTODRY| 0.8 | ECUVIHOTODSV 0.8 | ECUVIHOZADTY 0.8 | ECUVIHOTODUY |0.8
8 ECUVIHOB0DCY | 0.8 | ECUVIHOBODV |0.8 | ECUV1HOB0DPY | 0.8 | ECUVIHOSODRY| 0.8 | ECUVIHOBIDSV 0.8 | ECUVIHOBADTY 0.8 | ECUVIHO80DUY |0.8
9 ECUVIHO30DCY | 0.8 | ECUVTHO90DV |0.8 | ECUVIHO0DPY | 0.8 | ECUVIHES0DRY| 0.8 | ECUVIHOSIDSV 0.8 | ECUVIHO0DTY 0.8 | ECUVIHOS0DUY |0.8
10 |20,5 PR G ECUVIHIO0EICV] 0.8 | ECUVIHIONIV |0.8 | ECUVIIGOIPY (0.8 | ECUVIHIOOTIRY|0.8 | ECUVIH100SV | 0.8 | ECUVIH100ITY 0.8 | ECUVIHIOTW | 0.8
12 ECUVIH201CV{ 0.8 | ECUVIHI200IV | 0.8 | ECUVIH120[JPV |0.8 | ECUVIH1200JRV| 0.8 | ECUVIHIZ0ISY [0.8 | ECUVIH120(TTV|0.8 | ECUVIH1200JUV | 0.8
15 ECUVIHISOICV{ 0.8 | ECUVIHISOTIV | 0.8 | ECUVIHISOLIPY |0.8 | ECUVIHISOIRY| 0.8 | ECUVIH1SOLISY [0.8 | ECUVIH1SO[TTV|0.8 | ECUVIH1S0TIUY 0.8
18 ECUVIHI80ICV{ 0.8 | ECUVIHIBOTIV | 0.8 | ECUVIH180LIPY |0.8 | ECUVIH180JRY| 0.8 | ECUVIH1BOISY [0.8 | ECUVIH1BOTTV|0.8 | ECUVIH180TIUY 0.8
20 ECUVIH2001CV{0.8 | ECUVIH2200}V |0.8 | ECUVIH220[JPV | 0.8 | ECUVIH220(JRV| 0.8 | ECUVIH220(18V [ 0.8 | ECUVIH220TTV|0.8 | ECUVIH2200JU¥ | 0.8
27 ECUVIHZZ00ICV{ 0.8 | ECUVIHZ7O0}V |0.8 | ECUVIH2700IPY |0.8 | ECUVIHZ70(JRV| 0.8 | ECUVIH27OLISY [0.8 | ECUVIH270(TTV|0.8 | ECUVIH2700JUV | 0.8
33 ECUVIH3300CV{0.8 | ECUVIH3300V | 0.8 | ECUVIH3300IPY |0.8 | ECUVIHA30JRY| 0.8 | ECUVIH3300ISY [0.8 | ECUVIHSATTV|0.8 | ECUVIHI300LY 0.8
39 ECUVIHA0CICV{ 0.8 | ECUVIH3%0IV | 0.8 | ECUVIH3900IPY |0.8 | ECUVIHAB0IRY| 0.8 | ECUVIHIR0LISY [ 0.8 | ECUVIH3NTTV|0.8 | ECUVIH300ILY 0.8
47 ECUVIHATOLICV{ 0.8 | ECUVIHAZOLIV | 0.8 | ECUVIHAZOLIPY |0.8 | ECUVIHATOLIRV| 0.8 | ECUVIHATOLISY [ 0.8 | ECUVIHATOLTTV|0.8 | ECUVIHAZOLIUV 0.8
56 ECUVIHE80LICV{ 0.8 | ECUVIHSBLIV | 0.8 | ECUVIHSBOLIPY |0.8 | ECUVIHEBOIRY| 0.8 | ECUVIHSROLISY [0.8 | ECUVIHSAOLTTV|0.8 | ECUVIHSBOLIUY 0.8
68 ECUVIHB80LICV{0.8 | ECUVIHBBILIV | 0.8 | ECUVIHGBOLIPY |0.8 | ECUV1HBBOIRY| 0.8 | ECUVIHBR0LISY [0.8 | ECUVIHGAOTTV|0.8 | ECUVIHBBILILY 0.8
82 o5 o ECUVIHA2001CV{0.8 | ECUVIHB200JV |0.8 | ECUVIHB20[JPY |0.8 | ECUV1HA20(JRV| 0.8 | ECUVIH820(ISY [0.8 | ECUVIHE0ITV|0.8 | ECUVIHBAOIUY 0.8

100 (J)  |ECUVIHIOIICV)0.8] ECUVIHI01DV | 0.8 | ECUVIHIOICIPV 0.8 | ECUVIHIOITIRY| 0.8 | ECUVIHIOITISY |0.8 | ECUVHIOIITV] 0.8 [ ECUVIHI0IOUY(0.8
or
120 tg%% ECUVIH1210JCV) 0.8 | ECUVIH1210V (0.8 | ECUVIHT21[IPV {0.8 | ECUVIHI21JRV] 0.8 | ECUVIH121J8V 0.8 | ECUVIH21[JTV| 0.8 | ECUVIH121JUV [ 0.8

150 ECUVIH151[1CV) 0.8 | ECUVIH1SI0IV (0.8 | ECUVIHISILIPV [0.8 | ECUVIHISIJRV] 0.8 | ECUVIHIS1ISV [ 0.8 [ ECUVIH1B1[ITV] 0.8 | ECUVIHISIJUV 0.8
180 ECUVIH18101CV| 0.8 | ECUVIH1BITIV [0.8 ECU\{1H181[IHV 0.8 | ECUVIH181[ISV | 0.8 | ECUVIH181JTV|0.8 | ECUVIH181UV (0.8
220 ECUVIH221[JCV| 0.8 | ECUVIH210V [0.8 (Packaging Style Code)* ECUVIH221[1Tv{0.8 | ECUVIH221[JUV]0.8
270 ECUVIH271[JCV| 0.8 | ECUVIH2TITV [0.8 ECUVIH2rW (0.8
330 ECUVIH331[JCV| 0.8 | ECUVIHS3ITV [0.8 ECUVIH33W (0.8
390 ECUVIH391[JCV| 0.8 | ECUVIH39ITIV [0.8 ECUVIH391W (0.8
470 ECUVIHA71[ICV) 0.8 | ECUVIHATICIV [0.8 ECUVIH4TIOW (0.8
560 ECUVIHG61[1CV|0.8 | ECUVIHGBILIV [0.8 ECUVIHSBIUY (0.8
680 ECUVIHG81[1CV| 0.8 | ECUVIHESITIV [0.8 ECUViHBeIU (0.8
820 ECUVIH821[JCV| 0.8 | ECUVIHB21[V [0.8 ECUVIHB1W (0.8
1000 ECUV1H102DCV 0.8 ECUVIH102v (0.8 ECUVIH1020JWv (0.8
1200 (Clap» Tol. Code?I* ECUVIH1221V 10.8 ECUVIH1Z0W (0.8

*k Packaging Style Code "V" for Taped Version (Taping pitch:
4mm) and “X" for Bulk Type.
sk [J: Capacitance Tolerance Codes.
E Capacitance values of “E24" series and capacitance tolerance
of £5% are available on special order.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises form this product, please inform us immediately for technical consultation.
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Panasonic Multilayer Ceramic Capacitors(E2..a1)

Hl Standard Products for“11"Type (EIA“0603"Type) , Taped Version

B/X7R F/Y5V
Capack o~ 50VDC ‘ 25 VDC‘ 16 VDC ‘ 10 VDC o 50 VDC‘ 25VDC ‘ 16 VDC ‘ 10 VDC ‘
fance Dim. Dim,| Dim. Dim,| Dim. Dim,| Dim,| Dim.
PF) frce Part No.| T [Part No. [ T |Part No.[ T [Part No.| T frce Part No.| T |Part No.[ T |Part No.| T [Part No.| T
Tolerance| i ) - i Tolerance ) ) o) )
7 EcUvIHe2iCeY | 08
T ECUVIHZTIKGY | 08
B ECUVIHITY | 08
B EcUVIHstkay | 08
T ECVIHATIRY | 08
g EcUVIH1KGY | 08
T ECUVTHESITY | 08
T EcUVIHe21KGY | 08
" ECIVBHIE | 08 ECUVIHIOZFY | 08
o EcIVBIH22( | 08
" ECIVBIHIEL | 08 ECUVIHBZFY | 08
o) EcIVBIHIB | 08
"o +10% |Ecovathea | 08 ECUVIHR22ZFY | 08
Tl W (e | o8 o
T o [ | o8 0 [eowmezry |08
a0 s20% [Ecvthanx | 08 @
| on [ecnvsman |08 ECUVIHZFY | 08
) ECIVBIHG6K | 08
" EcIVB e | 08 ECUVIHRZFY | 08
"o ECIVBIHB2X | 08
"1 EcIVBtHIOA] | 08 | Ecomatet | 08 [ ecomgicioan | 08 ECIVFINIGZ | 08
" EcIVBIH2aK | 08 | EcorvatEnsk | o8 [ ecomsiciz | 08
“rand comathtea) | 0 | oo [ 08 | ecansicsa [ 8 ECIVFIHIESZ | 08
700 (Cap. Tol. Code)™ | ECIIVBIEIRHK | 08 | ECIVBICIERK | 08
"o ECIVBIE2Z] | 08 | ECovBicza | 08 ECIVIRZEZ | 08
o ECIHVBIEZTSK | 08 | ECIvBICEaK | 08
“an ECIVBIERRL] | 08 | ECyvBicaa] | 08 ECIVIRGRZ | 08
S ECIIVBIERSRK | 08 | ECIVBICHSAK | 08
i caateerD) | o8 |Ecowaican | 08 ECHVFIRZ | 08
s (Packaging Style Codey* | ECIIVBICSK | 08
e ECIVBICE] | 08 ECIVFIERSZ | 08
"o ECIVBICRK | 08
oo ECIVBICIN | 08 ECIVFIEIMZ | 08 | EGIVFIGIONZ | 08
“1e00] EcivBItsaD | 08 ECIVFICISNZ | 08
"z EcivBa2e | 08 ECIVFIGZZ | 08
"] ECIVFICINZ | 08
o] ECHVFIGHTZ | 08
o] ECIVFIAISZ | 08
500
200

*kPackaging Styles Code: “V” for Taped Version (Taping pitch:
4 mm) and “X” for Bulk Type.
#k[J: Capacitance Tolerance Codes.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Ceramic Capacitors(Eer)

H Standard Products for“12"Type (EIA*0805"Type) , Taped Version

[Rated Voltage 50 VDC]

CA (NPO) SL PA (N150) | RA (N220) | SA (N330) | TA (N470) [ uA (N750)
Capacitance | Capacitance Dim. Dim. Dim. Dim. Dim. Dim, Dim,
(3] Tokrance | Part No. | T| Part No. | T| PartNo. | T| PartNo. | T| PartNo. | T| PartNo. | T| PartNo. [ T
(mm) (mm) (mm) (mm) (mm) (mm) (mm)

0.5 | #0.25 pF{C)| ECUVIHORSCON | 0.6 | ECUVIHORSCN | 0.6 | ECUVIHORSCPN | 0.6 | ECUVIHORSCRN [ 0.6 | ECUVIHORSCSN | 0.6 | ECUVIHORSCTN | 0.6 | ECUVIHORSCUN | 0.6

1 ECUVIHOT0ION | 06 | ECUVIHO100N | 0.6 | ECUVIHO1O0PN| 0.6 | ECUVIHO10JRN | 0.6  ECUVIHO10[JSN| 0.6 | ECUVIHO10[TTN| 0.6 ECUVIHO100JUN| 0.6
1.5 [+0.25 pHECWIHIRSTION| 06 | ECUVIHIRSTN | 06 [ECUVIHIRSLIPN| 0.6 [ECUVIHIRSRN] 0.6 | ECUVIHIRSSN] 0.6 | ECUVIHIRSLITN| 0.6 |ECUVIHIRSLIUN 0.6

2 (gr> ECUVIHO20TJON | 06 | ECUViHG200N | 0.6 | ECUVIHO200)PN| 0.6 | ECUVIHO20(JRN | 0.6 [ ECUV1HO20(JSN| 06 | ECUVIHO20(TTN | 06 |ECUVIHG20TJUN| 06

3 | £0.5 pF [ECUIHOSOTON [ 06 | ECUVIHOCIN | 06 [ECUVIHOSOTIPN 0.6 | ECUVIHOR0CIAN | 06 | ECUVIHOGOTISN| 0.6 | ECUVIHONLIIN | 06 |ECUVIHONTIUN] 06

4 (D) [ ECUVIHMO[ICN | 0:6 | ECUVIHO400N | 0:6 | ECUVIHO4GIPN| 0.6 | ECUVIHOQIAN 0.6 | ECUVIHO0TISN | 0.6 | ECUVIHOA0TTTN | 0.6 | ECUVIHO40IUN| 0.6

5 ECUVIHOS0LION | 0.6 | ECUVIHOSODN | 0.6 | ECUVIHOSOIPN| 0.6 | ECUVIHOSOLIRN | 0.6 [ ECUVIHOSO[ISN| 0.6 [ECUVIHOSOLTTN | 0.6 | ECUVIHOSOTJUN| 0.6

6 ECUVIHOBODCN [ 0.6 | ECUVIHOGODN | 06 | ECUVIHOB0DPN | 0:6 | ECUVIHOGODRN | 0.6 | ECUVIHOGODSN | 0.6 | ECUVIHOGODTN | 0.6 | ECUVIHOBODUN | 0.6

7 |£0.5 pF [ECUVIHO7GDCN | 06 | ECUVIHOPGDN [ 0.6 | ECUVIHOTODPN | 06 | ECUVIHOTODRN | 0.6 | ECUVIHITODSN | 06 | ECUVIHOTODTN | 0.6 | EGUVIHITODUN | 06

8 (D) | ECUVIHOBODON | 0.6 | ECUVIHOB0DN | 0.6 | ECUViHOB0DPN | 0.6 | ECUVIHOGODRN | 0.6 [ ECUV1HOGODSN | 06 | ECUVIHOB0DTN | 06 | ECUVIHOGODUN | 0.6

9 ECUVIHO90DCN [ 0.6  ECUVIHOS0DN | 06 | ECUVIHOS0DPN | 0:6 | ECUVIHO30DRN | 0.6 | ECUVIHOSODSN | 0.6 | ECUVIHOSODTN | 0.6 | ECUVIHOS0DUN | 0.6
10 [ 22570 | ecuvirtoorion | o6 | Ecuvintoorn [ 06 [Ecuvakiooien] o | ECuvIHioaTIRN| 0.6 | ECUVIHI000ISN| 0.6 [ECUvIH100TITN| 06 | ECUVIHINTIUN| 0.6
12 ECUVIHI20ION | 06 | ECUVIH1200N | 06 | ECUVIHI200PN| 06 | ECUVIH120(JRN | 0 [ ECUVIHI20[JSN| 06 [ECUVIH120(TIN | 0 [ECUVIHIZOTJUN| 06
15 ECUVIHISOON | 06 | ECUVIH1SODN | 0.6 | ECUVIHISIOPN| 0.6 | ECUVIH1SOTIRAN | 0.6 [ ECUVIHISOISN| 0.6 [ECUVIH1SOTIN | 06 [ECUVIHISOTIUN| 06
18 ECUVIHIGOON | 06 | ECUVIH1BODN | 0.6 | ECUVIHIGOOIPN| 0.6 | ECUVIH1GOLIAN | 0.6 [ECUVIHIGO[ISN| 0.6 [ECUVIHIGOLTIN | 0.6 [ECUVIHISOTIUN| 06
22 ECUVIH2200JON | 0.6 | ECUVIH2200N | 0.6 | ECUVIHR2001PN| 0.6 | ECUVIH2200JRN | 0.6 [ECUVIH220(ISN| 0.6 [ECUVIH220[TIN | 0.6 [ECUVIHZ20TJUN| 0.6
27 ECUVIHZ0106 | 06 | ECUVIH2700)G | 06 | ECUVIH2701JPN | 0.6 | ECUVIHZ7GTJAN | 0.6 | ECUVIH2700JSN| 0.6 | ECUVIH20(TTN | 0.6 | ECUVIHZ7OJUN| 06
33 ECUVIHI010G | 06 | ECUVIHA0G [ 06 | ECUVIH330TJPN | 0.6 | ECUVIHA3000AN | 0.6 | ECUVIH3300ISN| 0.6 | ECUVIHI[ITN | 0.6 | ECUVIHIOTIUN| 0.6
39 ECUVIHI901CG | 06 | ECUVIHI®0G | 0.6 | ECUVIH30TIPN | 0.6 | ECUVIHIIOTIAN | 0.6 | ECUVIHII00ISN| 0.6 | ECUVIHIOLITN| 0.6 | ECUVIHISOTIUN| 0.6
47 ECUVIHAT01GG | 06 | ECUVIHATO0)G | 0.6 | ECUVIHAZOTIPN ] 0.6 | ECUVIHAZGTIAN | 0.6 | ECUVIHATOTISN| 0.6 | ECUVIHATOLITN| 0.6 | ECUVIHATOIUN| 06
56 ECUVIHSA010G | 06 | ECUVIHSE0)G | 0.6 | ECUVIHSBOLJPN | 0.6 | ECUVIHSBOTIAN | 0.6 | ECUVIHSB0[ISN| 0.6 | ECUVIHSBOLITN | 0.6 | ECUVIHSGOIUN| 0.6
68 ECUVIHEB0ICG | 06 | ECUVIHBR0)G | 06 | ECUVIHGBOLJPN | 0.6 | ECUVIHGBOLIAN | 0.6 | ECUVIHGB0[ISN| 0.6 | ECUVIHEGOLITN | 0.6 | ECUVIHEGOIUN| 06
82 ECUVIHB20106 | 06 | ECUVIHB200G [ 0:6 | ECUVIHE20T)PN | 0.6 | ECUVIHG20TJAN | 0.6 | ECUVIHG20(ISN | 0.6 | ECUVIHGZOLITN | 0.6 | ECUVIHB20JUN| 0.6
100 ECUVIHI010366 | 06 | ECUVIHI0IG [ 06 [ ECUVIHIOILIPN | 0.6 | ECUVIHIOIEIAN | 0.6 |ECUVIH1OI1ISN| 0.6 | ECUVIHIOILITN| 0.6 | ECUVIHIGIIUN] 0.6
120 | oy ee [ECOVIHT2IEIOB] 06 | ECUVIHARATG |06 | ECUVIHI2ITIPN] 06 |ECUVIHTACIN 06 |ECUVIT2ADSN 06 |ECUVIHG2ACIN | 06 [ECUVIHTZADWN] 06
150 (Jy  [ECUVIHISI00G | 06 [ ECUVIHIS1CIG | 06 | ECUVIHISHIPN| 0 |ECUVIHISILIAN | 06 | ECUViHiet ISN 0.6 | ECUVIHISILITN| 05 |ECUVIHISLIUN | 06
180 or  [ecuvintg1(ica| 08 | ECuvinIBING [ 06 [ECUVIHIGIIPN] 06 [ECUVIHIBILIAN | 0.6 |ECUVIHIBIISN| 0.6 | ECUVIHIGILITN| 0.6 | ECUVIHIGIIUN 06
220 tg%% ECUVIH2210106 | 06 | ECUVIH221006 [ 06 [ECUVIHZZITIPN | 0.6 | ECUVIHZZICIAN | 0.6 | ECUVIHZ1LISN| 0.6 |ECUVIHZAITN| 0.6 | ECUVIHR2ALIUN| 06
270 ECUVIH271[106 | 06 | ECUVIHZ7TG [ 06 | ECUVIHETILIPN |0.85| ECUVIHZTILIAN |0.85| ECUVIHZPISN | 0.85| ECUVIHZ7ITN | 0.6 | ECUVIHRMLIUN] 06
330 ECUVIH331106 | 06 | ECUVIH3ITG [ 06 [ ECUVIHABILIPN |0.85| ECUVIHSILIAN |0.85| ECUVIHELISN | 0.85| ECUVIHB31JTN |0.85| ECUVIHI3IIUN| 06
390 ECUVIH391106 | 06 | ECUVIHNITG |06 ECUVIH31LIAN | 0.85 ECUVIH391 (1SN |0.85| ECUVIH91 [JTN [ 0.85| ECUVIH91[Jux | 06
470 ECUVIHATIIO0N | 06 | ECUVIHATILIG [ 06 ECUVIHAT1ISN{0.85{ ECUVIHATICI 0,85 ECUviHeTUx | 06
560 ECUVIHSG10X | 06 | ECUVIHSE11G [ 06 (Packaging Style Code)* ECUVIHS61JUX | 06
680 ECUVIHBB1J0X | 06 | ECUVIHBSIIG | 06 ECUVIHB81JUX| 06
820 ECUVIHB21J0X | 06 | ECUVIHB21[ [ 06 ECUVIHB21JUx| 06
1000 ECUVIH102000X | 06 | ECUVIH1G2DX [ 06 ECUVIH1020JUX| 06
1200 ECUVIH122000X | 06 | ECUVIH1220 [ 06 ECUVIH12200Ux{ 06
1500 ECUVIH15200X | 06 | ECUVIH1S2X [ 06 ECUVIH1S200UX | 06
1800 ECUVIH1820J0X | 06 | ECUVIH1G2[X [ 06 ECUVIH1G20JUX| 06
2200 ECUVIH2220J0X | 06 | ECUVIHR220Dx [ 06 ECUVIH2220Ux| 06
2700 ECUVIH2720)0X [0.85| ECUVIH272[ [ 06 ECUVIR2720JUx | 06

U
(Cap. Tol. Code)**

*k Packaging Style Code: "V” for Taped Version (Taping pitch:
4mm) and “X” for Bulk Type.

[3: Capacitance Tolerance Codes.
apacitance values of "E24” series and capacitance tolerance

of £5% are available on special order.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises form this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Ceramic Capacitors(E2..1)

H Standard Products for“12"Type (EIA“0805"Type) , Taped Version

B/X7R F/Y5V
Cepett paai| 50 VDC 25VDC | 16VDC 10 VDC |caaei{ 50VDC | 25vDC 16 VDC 10 VDC
e | Gim| Bim) Dim| B e Bim. pim) Bim| Gim.
(pF) Part No.| T [Part No.| T [Part No.| T |Part No.[ T Part No.| T [Part No.| T [Part No.| T |Part No.[ T
Tolerancel mm) (mm) (mm) mm) Tolerancef (mm) mm) mm) (mm)
zzo
]
)
T
|
)
)
o
000 ECUViHi02TB 06
E ECUViHIZZAGN | 06
1500 Ecuvmiszmarq 06
E ECUVIHig2BN | 08
2] ECUVIH220BN] 06
270 ECVIH27216N | 06
T ECUVIHR BN 06
30| £10% [ECWIHBKEN | 0B
@ ) [Ecuvitar2Bg 08 a0,
0| o [ECUvIHsEKBa| 06 0
T600| £20% [ECUViHGRBd 0B @
“a| M [Ecvineea| 06
“1000) ECUVIHIO3BG 06 ECIVFIHIOZ | 06
10| ECUVIHI23KBX | 06
“1500) ECUVIHIS3BY] 06 ECIVFiHIS3Z [ 06
1800 ECUVIHIBHKBX | 06
20| ECUVIH23BY] 06 ECIVFIHR2Z | 06
T ECIVBIHTK | 085
30| ECIBIN33 |05 ECIVFIHRZ | 06
~3000) ECIVBIHaSRK | 085 | EcuveiEeK | 085
| EGI2vB1Ha730 | 125 | EcuvBiEarar] 085 | ECuvBIGTa] 085 ECIVFIRATAZ | 06
“5000) ECIYBIH5A3 | 1.25 | ECuvBiESsoK | 085 | ECvBICSK | 085
L ECI21B1H683] | 1.25 | ECUVBIERRT] 085 | ECUVBICEsa] 045 ECIVFIHGRaZ | 06 | ecavriessaz [ 06
T EGIYBIHGK | 125 | ECuvBiE2aK | 085 | ECRvBICE2K | 085
“100000] ECHBIHIAD) | 1.25 | ECIvBIEINMT] 085 ECIvBICIAT] 055 ECIVFIHI0Z [ 085 [ EcavriEnaz | 06 | ecaricioz [ 06
20| (Cap. Tol. Code)*™ | EGRVBIEIAK | 125| ECRVBICINK] 08
“15000) ECRYBIEISAC] 125 ECIVBICISAT] 085 ECIVFIHISAZ [ 05 | ecavriisaz | 06 | ecaricisaz | 06
“Ta000) EciovBIE1aK | 125] Ecovpicia [ 0ss
“200) ECoyBtE4T] 125] ECavBICoaT] 085 ECivFIHz [ o [ ecavriezaaz [oss | ecavricooz [ 06
M (Packaging St'y\e Code)* | ECRYBICIM[] 1.5 ECIYFIESMZ | 125 | EQIVFICMZ [ 085
“47000) ECRYBICHTT] 125 Eci2riEaz [ 125] Eciavricanz [oss
“500) ECI2YBIASL 125 ECIVFICEZ [ 085
o000 EQI2YBIAIOS] 125 ECVFIGHOSE | 085
50000 ECIOYFICISSZ | 125
2000 ECRIFIC25Z [ 125
00 ECRIFIAREZ | 125
4700000 EGRYFIAGSZ [ 125
won)
10000000

*kPackaging Style Code: "V” for Taped Version (Taping pitch:4 mm)
and "X” for Bulk Type.
#k(0: Capacitance Tolerance Codes.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises form this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Ceramic Capacitors(E%e.)

Hl Standard Products for*13"Type (EIA*1206"Type) , Taped Version

[Rated Voltage 50 VDC]

CA (NPO) SL PA (N150) | RA (N220) | SA (N330) | TA (N470) | UA (N750)
Capacitance | Capacitance Dim, Dim, Dim, Dim, Dim. Dim. Dim,
(pF) | Tolerance | PartNo. | T | Part No. | T | PartNo. | T [ PartNo. | T [ Part No. | T | PartNo. [T | PartNo. | T
[rm) [rm) [rm) rm) (rm) [rm) [rm)

270 ECUV1H271[IPM| 08 ECUV1H271[HM| 08 ECUV1H271[BM| 06 | ECUVHZTIITM| 08

330 ECUVHECPM] 06 | ECv1HB3tCIRM[ 06 [ Ecuvihasisw] o6 | Ecuvinasim] o6

390 ECUVIH3STCPM[ 06 | Ecuvikeo1Cm [ 06 | Ecuviami o] o6 [ cuviHam] o6

470 ECUV1H471[IPM| 08 ECUV1H471[HM| 08 ECUV1H471[BM| 06 | ECUVIHATICITM| 08

560 ECUVIHSSTCPM[ 06 | Ecuvikee1CM [ 06 | EcuviHsei o] o6 [ Ecuvineei] o6

680 ECUVtHGB1CPM] 0.65] ECUV1HBSICIRM [ 06 | ECuvthesiIow] 06 | EcUviHesiOM ] 6

820 ECUV1H821[IPM| 0.8)) ECUV1H821[HM|0.85 ECUV1H821[BM|0.85 ECUVIHB21LTM | 06

1000 o ECUV1H102[IPM| 0.8)) ECUV1H102[HM|0.85 ECUV1H102[BM|0.85 ECUVIH10ZITM | 085

1200 t5( Jg" ECUYtH122 M| 0.85] ECUvtHt22 M | 085] ECUVIH1220ToM] 085] ECUvIHizaM] 085

1500 or (Packaging Style Code)* ECUVIHIS2[1M] 085] ECUVIHISZTTM| 0.85

1800 | *10%

2200 Y

2700 ECUVIH2R2LI0W| 08

3300 ECUvIHB32CIw] 06 | Ecuvihzaw [ 06 ECUVIHRZ W] 06
3900 Ecuvikeee0ow] 06 | Ecuvinaw [ 06 ECUVIH32 W] 06
4700 ECUV1H472D3W| 06 | ECUVIHATZIW | 06 ECUVIHATZLW| 06
5600 EcUvikseeTow] 085] EcUvigew [ 06 ECUVIHS W] 06
6800 ECUVikBe2 W] 085

8200 ECUYTHe220I0W] 1.15
10000 ECUY1H103LJOW] 1.15

U
(Cap. Tol. Code)y**

*k Packaging Style Code: "V, “Y" for Taped Version (Taping pitch:
4mm) and “X" for Bulk Type.

[3: Capacitance Tolerance Codes.
Capacitance values of "E24" series and capacitance tolerance

of £5% are available on special order.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises form this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Ceramic Capacitors(

For

General)

H Standard Products for“13” Type (EIA “1206"Type), Taped Version

B/IX7R FIY5V
" 25VDC 16 VDC 10VDC ' 25 VDC 16 VDC 10 VDC
oF) | Cepcee Bim. Bim] Dim| Capeciance Bim] Bim| Dim.
Toere | pat No. [ T| PartNo. | T| PartNe. | 7| ™ | parno, |T| Partno. | T| Partno. | T
{mm) () {mm) ) {mm) {mm)
68000
82000
100000 ECJVBTE04] [0-85{ECIVBICTOA] [o.85
120000 ECJVBIET24K [0.85ECI3VBICI2AK [0.85
150000 ECJVBTEIS4] [0.85{ECIVBICTSAL] [o.85
180000 ECAVBTEISK [0.85ECIVBICIBN [0.85
220000| +10 % [ECJavBIE224[] [0-85[ECIBVBIC2240] [0.85 +80.,,
270000 O [EcwvBiEzaK JoslecuavBicarik oss "ZPZ)
330000| +20 % [ECIAVBIESM[] [0.85[ECIBVBICRAL] [0.65
390000 M) [EcusvBiEseK [1.15]ECIvBICa04K [o.85)
470000 ECI3VBIE474]] [1.15{ECI3VBICATAL] [0.65 ECIVFIEATA 5
560000 EC.OVB1CS64K 085
680000 ECJ3YBTEBS4] | 1.6 [ECIVBICE84L] 085 ECJYFIEGRZ |1, T5ECIIVFICERIZ [0.85
820000 ECJ3YBICE24K [1.15
1000000 ECJ3VBIE105(] | 1.6 [ECIvBICTOsT] [1.15 ECJSVFIEIO5Z 1. 15ECIVFICIOSZ .85
1500000 (Cap. Tol. Codey™ ECJBIATSEL] | 1.6 ECJSVFIEISSZ 1. 15[ECIVFICISSZ .85
2200000) EC/3VBIAZS]| 1.6 ECISVFIE225Z 1. 15(ECIVFIC2Z |85
3300000 ECJBIAREL] 1.6 ECIVFICAZ [1.15
4700000 (Packag'mglsty\e Code)* ECJ3YFIC475Z [1.15
6800000)
10000000 ECI3VFIAIOBL |16

*#Packaging Style Code: "V”, *Y” for Taped Version (Taping pitch:
4mm) and "X” for Bulk Type.
#k[J: Capacitance Tolerance Codes.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic Multilayer Ceramic Capacitors(Ee.a1)

H Packaging Specifications
® Standard Packing Quantity

Sire Code (EIANThicknose s Paper taping Embossed taping Bulk Bulk case
10(0402) | 0.5mm | Pitch2 mm: 10000 (50000) pcs./reel — 1000 pes./oag | 50000 pes./case
" 08 Pitch2 mm: 8000 (20000) pcs./reel 1000 Jbag | 15000555

(0603) | O.8mm | by s 4 mm: 4000 (10000) pos. reel - pes foag posfoase
06 Pitch 2 mm: 10000 (40000) pes./reel 1000 tbag | 10000 pos,
» MM 1 pich4mm: 5000(20000) pos.reel - pes.foag pes./case
(0805) 0.85mm | Pitch4mm: 4000 (10000) pcs./reel — 1000 pes./oag —
1.25mm — Pitch 4 mm: 2000 (10000) pcs./reel | 1000 pcs./bag —
0.6mm | Pitch4 mm: 5000 (20000) pcs./reel — 1000 pes./oag —
13(1206) | 0.85mm | Pitch4mm: 4000 (10000) pcs./reel — 1000 pes./oag —
1.15mm — Pitch 4 mm: 2000 (10000) pcs./reel | 1000 pcs./bag —
1.6mm — Pitch 4 mm: 2000 pes.freel | 1000 pes./bag —

( ) for large size reel applied

® Paper Taping ® Reel for Taping

Pi: 2mm

Lt Feeding hole Chip pocket
#Do ll
A NN X A
\TJ \/‘/ AN NN \u_ G B}
T
A \
——— w
P1P2| Po Tape running direction | W1
ymooT
= ALBIWIFIEIPIP Pl bl Symool| A B C D E W ]

10 [0.65(1.15 0.7]1.0 -
(0402)| £0.05[ £0.05 max. | max. Dim. :;7313%05,3 ¢b;g.0;o.513.010.5 2210.030.8 20205 8‘91?‘03) (12.(1)3:00.52)

oim. | 11 |1.10]1.90] 8.03.501. 752.002.00 4.0| 1.5 {mm) | £+ | 150 mn) fomn) S0 @00
(mm} J(0603)|£0.10[£0.10] £0.2 [£0.05}0. 10}£0.05k0.05] £0.1 [ +0.1| 1.1 1.4 ( ): Large size reel

0 |max.|max.
2 [1.65] 2.4
(0809)]+0.20] =02 ® Leader Part and Taped End
Py 4mm Tape end
t Feeding hole Chip pocket
¢Do
| 0 8,0 0 O 0 O om
min.
m I'fLI m m m ﬁ-u' = Vacant position
O oo o
2\ Chip component P1 |P2| Po | Tape running direction Leader part

oAl [WIFTEIP [P [PyfgDa| t | &

11 [1.10]1.90 ’ .
(0603)] £0.10| £0.10 ‘ 40 min. 200 min.
oim. | 12 [1.65( 2.4 | 8.0[3.50(1.75 4.0 [2.00 4.0[ 1.5 1.1[ 1.4 Vacant position  Top caver tape
(mm} [(0805)[£0.20 | £0.2 | £0.2|+0.0540.10] £0.1 |£0.05| +0.1 +8.1 max. |max Unit : mm
13 12.0]3.6
(1206)] £0.2 | 20.2
® Embossed Taping (1)Bulk Case
t Feeding hole  Chip pocket
¢Do o
Q@ o
OB 0/0—0—0—01" © .y
— 3}
Y Py L e — _
H 4 By LT ’
2 Chip component P1 |P2| Po | Tape running direction
soore| A | B [W[F[E [P |P]Po|gDo| t: | t .
12 11.5512.35
Dim, | (0805120201 +0.2 fg 0 [3.50(1,75(4.0/2.00/4.0|1.5]0.6] 2.1 L 110
(mm) 0.2 [+0.05+0.10| 0.1 |£0.05] £0.1 | +0.1 |max. | max I
13 |11.951 3.6 ) :
(1206)] £0.20| +0.2 Unit: mm

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic Multilayer Ceramic Capacitors(E2..a1)

B Typical Temperature Characteristics
[Class 1 (T.C. Type)]

[CH (0+60 ppm/°C}] [PH (—150+60 ppm/°C})]
S £
+1.
) g +2.0
g § +1.0
4] 3]
@ > 0
Q
< 2
£ & -10
P s
§ § -2.0
© =20 -10 0 10 20 30 40 50 60 70 80 © 2010 0 10 20 30 40 50 60 70 &0
Temperature {"C) Temperature ("C)
[RH (=220x60 ppm/°C)] [SH (—330+60 ppm/°C})]
&
g +2.0 g +3.0
g +1.0 o 2.0
6 g +1.0
0 ) .
8 — 6
§ -10 2 0
g —-2.0 é -1.0
[} @ -20
-20-10 0 10 20 30 40 50 60 70 80 3
Temperature ("C) © -30
. -20 -10 0 10 20 30 40 50 60 70 80
[TH (—470+60 ppm/'C)] Temperature ("C)
9 +3.0
< 20 [UJ (=750+120 ppm/°C)]
=]
(=4 —
3 10 £ w0
(&) 0 Y
8 S +20
5 -1.0 2 0
S [+
g -20 g 20
O -30 8
g 40
-20 —10 0 10 20 30 40 50 60 70 80 g 6.0
. (4]
Temperature ("C)
—20-10 0 10 20 30 40 50 60 70 80
Temperature ("C)
[SL (+350 to —1000 ppm/°C})]
& +40 Mo
& +20 ot
[ ..
5 O
8 —a20[ ==
5
£ -40
o
2 g0
(6]
-20-10 0 10 20 30 40 50 60 70 80
Temperature ("C)
[Class 2 (Hi-K Type)] 0 [F/Y5V]
[B/X7R] = ) i
—T— ‘ ‘ g I 3
P I | | & o 1
S T T T ; H j j
R : & 2T ‘
5 5 : g k" 1
> o— : g A0 ‘
o = ! !
§ -0+t e g 80—
s ; : == 3 ‘ :
& ol ! : S 80— St
8 ! ! ! 100 | 1 1 LN
55 25 0 20 85 125 e 2 0 20 8 125
Temperature ("C}) Temperature ("C)

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Geramic Capacitors

Multilayer Ceramic Chip Capacitors

series: ECU, ECJ (For General Electronic Equipment)

Handling Precautions

A Safety Precautions

The Multilayer Ceramic Chip Capacitors (hereafter referred to as "The Capacitors’) may fail in a short circuit mode
or in an open-circuit mode, when subjected to severe conditions of electrical, enviromental and/or mechanical
streses beyond the specified “"Ratings” and specified "Conditions” in the Catalog and the
Specifications, resulting in burnout, flaming or glowing in the worst case.

Following * A Precautions for Safety” and “Application Notes” shall be taken in your major consideration. If you
have a quetion about the Precautions for Handling. Please contact our engineering section or factory.

1. AOperating Conditions and Circuit Design

1.1 Operating Temperature Range

The specified "Operating Temperature Range” in
the catalog is absolute maximum and minimum
temperature rating. So in any case, the

Capacitors shall be operated within the

specified"Operating Temperature Range”.
1.2 Designs of Voltage Applications
The Capacitors shall not be operated exceeding

the specified "Rated Voltage” in the catalog. If
voltage ratings are exceeded, the result could be

failure or damage. In case of application of
DC and AC voltages to the capacitors, the
designed peak voltage shall be within the specified
“Rated Voltage”.

In case of AC of pulse voltage, the peak voltage
(peak to peak) shall be within the specified "Rated
Voltage”. If high frequency voltage or fast rising
pulse voltage is applied continuously even within
the "Ratad Voltage”, contact our engineering
section before use.

1.3 Charging and Discharging Current
The Capacitors shall not be operated beyond the
specified "Maximum Charging/Discharging Current
Ratings” in the specifications. Applications to a low
impeadance circuit such as a “"secondary power
circuit” are not recommended for safety.

1.4 Temperature Rise by Dielectric Loss of the

Capacitor
The "Operating Temperature Range” mentioned
above shall include a maximum surface tempera-
ture rise of 20 °C, which is caused by the Dielectric
Loss of the Capacitor and applied electrical
stresses (such as voltage, frequency and wave
form etc.)
It is recommended to measure and check “Surface
Temperature of the Capacitor” in your equipment at
your estimated/designed maximum ambient
temperature.

1.5 Restriction on Environmental Conditions

The Capacitors shall not be operated and/or stored

under following environmental conditions;

a) To be exposed directly to water or salt water.

b) To be exposed directly to sunlight.

¢) Under conditions of condensation

d) Under conditions of corrosive atomosphere such
as hydrogen sulfide, sulfuric acid, chlorine, or
ammonia etc.

e) Under severe conditions of vibration or shock
beyond the specified conditions in the
Specifications.

1.6 Secular Changes in Capacitance

(1) Peculiar characteristics of "Secular Changes in
Capaitance” are observed in the Capacitors
(Class 2 High Dielectric Constant. Temperature
Characteristics "X7R” and "Y5V"). The “"secular
changes” shall be considered in your circuit
design.

(2) The Capacitance changes, due to the individual
characteristics of ceramic dielectric materials
applied, can be recovered to the each initial
values at shipping by a heat treatment (140 to
150°C for 1 hour).

(The recovered capacitance of Class 2 Capacitor
shall be measured at the standard test condition
after recovery times of 48 hours.)

2. ADesign of Printed Circuit Board

2.7 Selection of Printed Circuit Boards

When the Capacitors are mounted and soldered
on an "Aluminum Substate’, the substrate has
influences on Capacitor's reliability against
“Temperature Cycles” and "Heat shock” because
of difference of thermal expansion coefficient
between them. It shall be carefully confirmed that
the actual board to be used does not deteriorate the
characteristics of the Capacitors.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.
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Panasonic

Multilayer Geramic Capacitors

2.2 Design of Land Pattern
(1) Recommended Dimensions of Lands: As shown
in Table 1 and Fig.1.
Notes: * Too large land requires excess amount
of solder.
** The Dimmensions shall be symmetrical

Fig.1 Recommended Land Dimensions

Solder resist

2

{Unit: mm)

Table 1 Recommended Land Dimensions in mm

Size Components | Land Dimensions | Land Dimensions
Code Dimensions | for Flow Soldering | for Reflow Soldering
EA) [Lfw] T a [ b [c a b | ¢
0.5- |2.0-[4.4-[1.0-11.8-]3.8-[1.2-

13(01208))32(16| 155 [ G4 | 48|13 |24 |48 |16
0.5- 11.0-13.0-10.8-10.8-12.4-[1.0-

12(0805))2.0125) 745 14 |32 |10 |12 |32 |12
0.8-[2.0-10.6-10.8-12.0-[0.8-

11 (0603)[1.6(0.8] 0.8 10l26 108 01‘0 12.6 01‘0
.5-11.5-10.5-

10(0402)[1.0]05( 05 | — | — | — 06|17 |08

(2) Recommended amount of solder
Recommended amount of solder: As shown in
Fig.2
Excess amount of solder gives large mechanical
stresses to the Capacitors/components.

Fig.2 Recommended Amount of Solder

Excessive amount gfpropriate amount  Too small amount
of solder

solder of solder

Solder Solder Solder

PC board
x O Recommended x

PC board PC board

2.3 Component Layout
When placing/mounting the Capacitors/components
near an area which is apt to bend or a grid groove
on the PC board, it is advisable to have both
electrodes subjected to uniform stresses, or to
position the components electrodes at right angles
to the grid gloove or bending line.

Fig.3 Component Layout

SMD breakage probabilty by stress at
a breakaway

Cracks SMDs
located at an easily warped

o0

Uneven mounting density
O : Proper
* : Improper
(Under certain occasions)

Co00 CCD 0000
O=

Probability at which the chip capacitor is broken by the stress on
PC board break: A>C>B=D

2.4 Mounting Density and Spaces
Placements in too narrow spaces between
components may cause “"Solder Bridges”, during
soldering. The minimum space between components
shall be 0.5 mm in view of the positioning tolerances
of the mounting machines and the dimensional
tolerances of the components and PC Boards.

2.5 Applications of Solder Resist
Applications of Solder Resist are effective to
prevent solder bridges and to control amounts of
solder on PC boards. (As shown in Table 2)

Table 2 Application Examples of Solder Resist

Recommended
Application Examples

Examples of
Solder Bridges

Narrow Spacing Solder Resist Solder Bridge
between Chip

Components

Radial Components Solder
are directly Bridge

Solder Resist
commected to Chip
Components

Common lands

(chassis, etc.) are
close to Chip T T
Components. = =T

Solder Resist Solder Bridge

3.Precautions for Assembly

3.1 Adhesives for Mounting

(1) Selection of adhesives

® The viscosity of an adhesive for mountings shall
be such that the adhesive does not flow off on
the land during it's curing.

® If the adhesive is too low in its viscosity,
mounted components may be out of alignment
after or during soldering.

® The adhesives shall not be corrosive or
chemically active to the mounted components
and the PC boards.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
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® The amount of adhesive shall be such that the
adhesive does not flow off or be out of alignment.

(2) Curing Conditions

® Adhesives for mountings can be cured by
ultraviolet or infrared radiation. In order to
prevent the terminal electrodes of the Capacitors
from oxidizing. The curing shall be done at
conditions of 160 °C max., for 2 minutes max.

3.2 Chip Mounting Consideration

In mounting the Capacitors/components on a

printed circuit board,/any bending and expanding

force against them shall be kept minimum to pre-
vent them from being damaged or cracked.

Following precautions and recommendations shall

be observed carefully in the process;

(1) Maximum stroke of the vaccum nozzle shall be
adjusted so that the pushing force to the printed
circuit board shall be limited to a static load of
1to 3N (100 to 300 gf). (See Fig.4)

(2) Maximum stroke of the nozzle shall be adjusted
so that the maximum bending of printed circuit
board does not exceed 0.5 mm. (See Fig.4)

Fig.4

\l\ll?)gglusmﬂ_ Vacuum Nozzleﬂ

O Proper

x Improper

(3) The printed circuit board shall be supported by
means of adequate supporting pins as shown in
Fig.5-(b).

Fig.5

(a) Improper (b) Proper

Vaccum Nozzle
for Chip-Mounting

Vaccum Nozzle
for Chip-Mounting

= i}

Printed Circuit Board M

Pins for Supporting

3.3 A Soldering Flux and Solder

(1) Soldering Flux:

® The content of halogen in the soldering flux shall
be 0.2 wt% or less.

® Rosin-based and non-activated soldering flux is
recommended.

(2) Water soluble type Soldering Flux:
In case of water soluble type soldering flux
being applied, the flux residue on the surface of
P.C. boards may have influence on the
reliability of the components and cause
deterioration and failures of them.

(3) Solder:
An eutetic solder (Sn63: Pb37) is recommended.

3.4 ASoldering

3.4.1 Flow Soldering

In flow soldering process, abnormal and large
thermal and mechanical stresses, caused by
“Temperature Gradient” between the mounted
Capacitors and melted solder in a soldering bath,
may be applied directly to the Capacitors, resulting
in failure and damage of the capacitors. So it is
essential that the soldering process shall be
controlled to the following recommended conditions
and precautions. (See Fig. 6)

Fig.6 Recommended Soldering Temperature-Time
Profile (Flow soldering)

300
[5) Soldering
250
4
5200
a8
@ 150
£

100
2

50

\*\Gradual cooling

Preheating 250 °C| s

0 - -
1 minute or more 2 minutes or more

3to5
seconds

(1) Application of Flux:
The soldering flux (3.3) shall be applied to
the mounted Capacitors thinly and uniformly
by forming method.

(2) Preheating:
The mounted Capacitors/Components shall be
preheated sufficiently so that the "Temperature
Gradient” between the Capacitors/components
and the melted solder shall be 150 °C or below.

(3) Immersion to Soldering Bath:
The Capacitors shall be immersed into a solder-
ing bath of 240 to 250 °C for 3 to 5 seconds.

(4) Cooling:
The Capacitors shall be cooled gradually to
room ambient temperature with the cooling tem-
perature rates of 8°C/s max. from 250 °C to
170°C, and 4 °C/s max. from 170 °C to 130 °C.

(5) Flux Cleaning:
When the Capacitors are immersed into
cleaning solvent, it shall be confirmed that the
surface temperatures of devices do not exceed
100°C. (See 3.5)

3.4.2 Reflow Soldering

In reflow soldering process, the mounted
Capacitors/components are generally heated
and soldered by a thermal conduction system such
as an “Infrared radiation and hot blast soldering
system” or a "Vapor Phase Soldering System
(VPS)”, Large temperature gradients such as a
rapid heating and cooling in the process may
cause electrical failure and mechanical damage
of the devices. It is essential that the soldering
process shall be controlled by the following recom-
mended conditions and precautions. (See Fig.7)
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Fig.7 Recommended Soldering Temperature-Time
Profile (Reflow soldering)

. 300 Soldering
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(1) Preheating 1:
The mounted Capacitors/components shall be
preheated sufficiently, for 60 to 90 seconds so
that the surface temperatures of them to be 140
to 160°C.
(2) Preheating 2:
After "Preheating 17, the mounted Capacitors/
components shall be heated to the elevated
temperatures of 150 to 200°C for 2 to 5
seconds.
(3) Soldering:
The mounted Capacitors/components shall be
heated under the specified heating conditions
(200 to 240 to 200 °C for total of 20 to 40 sec-
onds, See Fig.7) and shall be soldered at the
maximum temperature of 240 °C for 10 seconds
or less.
Cooling:
After soldering, the mounted Capacitors/
components shall be gradually cooled to room
ambient temperature for preventing mechanical
damages such as cracking of the devices.
Flux Cleaning:
When the mounted Capacitors/components are
immersed into cleaning solvent, it shall be
comfirmed the surface temperatures of them does
not exceed 100 °C. (See, 3.5 A\Post Soldering
Cleaning)

Note: If the mounted Capacitors/components are
partially heated in the soldering process,
the devices may be separated from the
printed circuit board by the surface tension of
partially melted solder, and stand up like a
“Tomb Stone”.

3.4.3 Hand Soldering

In hand soldering of the Capacitors, large tempera-
ture gradient between preheated the Capacitors
and the tip of soldering iron may cause electrical
failures and mechanical damages such as cracking
or breaking of the devices. The soldering shall be
carefully controlled and carried out so that the
temperature gradient is kept minimum with following
recommended conditions for hand soldering.

=

&)

[Recommended Soldering Conditions]

(1) Solder:

o1 mm Thread eutectic solder (Sn63: Pb37) with

soldering flux*in the core.

* Rosin-based, and non-activated flux is re-

commended.

Preheating:

The capacitors shall be preheated so that

“Temperature Gradient” between the devices

and the tip of soldering iron is 150 °C or below.

(3) Soldering Iron:

Rated Power of 20 W max. with 3 mm soldering
tip in diamter.

(4) Temperature of soldering iron tip: 300 °C max.
(The required amount of solder shall be melted
in advance on the soldering tip.)

(5) Cooling:

After soldering. The Capacitors shall be cooled
gradually at room ambient temperature.

3.5 A\ Post Soldering Cleaning

(1) Residues of corrosive soldering fluxes on the
PC board after cleaning may have great influ-
ence on the electrical characteristics and the
reliability (such as humidity resistance) of the
Capacitors which have been mounted on the
board, it shall be confirmed that the characteris-
tics and the reliability of the devices are not
affected by the applied cleaning conditions.

(2) Solubility of alternative cleaning solvent such as

alcohol etc, is inferior to that of freon cleaning
solvent in flux cleaning.
Soin the case of alternative cleaning solvents ap-
plied, fresh cleaning solvent shall always be
used, and sufficient rinsing and drying shall be
carried out.

(3) When an ultrasonic cleaning is applied to the
mounted Capacitors on PC boards, following
conditions are recommended for preventing
failure or damage of the devices due to the
large vibration energy and the resonance
caused by the ultrasonic waves :

S

Frequency 29 kHz max.
Radiated Power : 20 W/liter max.
Period © 5 minuets max.

3.6 Process Inspection

When the mounted printed circuits are inspected

with measuring terminal pins, abnormal and excess

mechanical stresses shall not be applied to the PC
board and mounted components, to prevent failure
or damage of the devices.

(1) The mounted PC boards shall be supported by
some adequate supporting pins to prevent their
bending.

(2) It shall be confirmed that the measuring pins
have the right shaped tip, are equal in height
and are set in the right positions.

Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use.
Whenever a doubt about safety issues arises from this product, please inform us immediately for technical consultation.

wwwe.DataSheetdlU.com



Panasonic Multilayer Ceramic Capacitors

3.7 Protective Coating

When the surface of a printed board on which the

Capacitors has been mounted is coated with resin

to protect against moisture and dust, it shall be

confirmed that the protective coat does not
influence the reliability of the capacitors in the
actual equipment.

(1) Coating materials, such as being corrosive and
chemically active, shall not be applied to the
Capacitors and other components.

(2) Coating materials with a large expansivity shall
not be applied to the Capacitors for preventing
failures or damages (such as cracking) of the
devices in the curing process.

3.8 A\Dividing/Breaking of PC Boards

(1) Abnormal and excessive mechanical stresses,
such as bending or expanding force, on the
components on the printed circuit board, shall
be kept minimum in dividing/breaking.

(2) Dividing/Breaking of the PC boards shall be
done carefully at moderate speed by using a jig
or apparatus to protect the Capacitors on the
boards from mechanical damages.

3.9 Long Term Storage

The Capacitors shall not be stored under severe

conditions of high temperatures and high

humidities. Store them indoors under 40 °C max.
and 75 % RH max.. Use them within 6 months and

check the solderability before use. (See 1.5)
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