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— QUICK REFERENCE/CAPACITORS -

Miniature Radial Aluminum Capacitors

W.V. [Vdc] Temp. L.C. [uA] max
Series Features Part No. Cap. [uF] Range [°C] 2 min. Load Life Case Size Page
General Purpose ECE [6.3~450] 2000h/ 5x11~
sSuU Standard Size AXXUxxX 0.47~15000 -40~+85 0.01CVor3 85°C 18x35.5 7
General Purpose ECE [4~50] 1000h/ 4X7 ~
KA Small Size (7mm hgt.) | AxxKAxXxx 0.1~470 -40~+85 0.01CVor 3 85°C 8x7 22
General Purpose ECE [4~50] 1000h/ 3x5~
KS Small Size (5mm hgt.) | AxxKSxxx 0.1-330 -40~+85 0.01CVor3 85°C 8x5 24
Industrial Grade ECE [6.3~450] -55~+105 0.01CVor3 1~2000h/ 5x11~
NHE Standard Size AXXGEXxx 0.1~15000 -25~+105 | 0.06CV + 10 105°C 18x35.5 10
Industrial Grade ECE [6.3~50] 1000h/ 4x7~
KG Small Size (7mm hgt.) | AxxKGxxx 0.1~220 -55~+105 0.01CVor3 105°C 8x7 26
Low Impedance ECA [6.3~63] 2~5000h/ 5x11~
HFG 2-5000 hours/105°C | xxFGxxx 0.1~15000 -55~+105 0.01CVor3 105°C 18x35.5 13
Low Impedance ECA [6.3~63] 2-7000h/ 4x11~
HFQ 2-7000 hours/105°C XXFQxXxx 6.8~15000 -55~+105 0.01CV 105°C 18x40 16
Low Impedance ECA [6.3~63] 5000h/ 8x15 ~
HFZ 5000 hours/105°C XXFZxxx 22~5600 -55~+105 | 0.002CV + 2 105°C 18x40 19

Miniature Axial Aluminum Capacitors

General Purpose ECE [6.3~450] -40~+85 0.01CVor3 2000h/ 3.5%7~

SuU Standard Size BxxUxxx 0.47~22000 -25~+85 0.06CV + 10 85°C 22.4x50 1
Industrial Grade BxxGExxx [6.3~450] -55~+105 0.01CVor3 1 ~2000h/ 5x11 ~

NHE/NH Standard Size BxxGxxxS 0.1~15000 -25~+105 | 0.06CV + 10 105°C 18x35.5 4

Surface Mount Aluminum Capacitors

General Purpose ECE [4~50] 2000h/ 4.0x5.7~
VA +85°C VXXAXXX 0.1~820 -40~+85 0.01CVor3 85°C 10.0x10.2 47
Industrial Grade ECE [4~50] 2000h/ 4.0x5.4~
\'A% +105°C VxxXVxxxS 0.1~220 -40~+105 0.01CVor3 105°C 6.3x5.4 50
Extra Low Impedance | ECG [6.3~16] 1000h/ Chip
SP-CB 1000 hours/+105°C CxxBxxx 4.7~33 -40~+105 0.04CVor3 105°C 7.9x5.3x3.3 52

Snap-Mount Aluminum Capacitors

General Purpose ECE [16~450] -40~+85 2000h/ 22x25~

TS-U Standard Size SXXUXXX 33~47000 -25~+85 See specs. 85°C 35x51 28
General Purpose ECO [16~450] -40~+85 2000n/ 20x25~

TS-UP Small Size SXXPXXX 56~68000 -25~+85 see Specs. 85°C 35x50 37
Industrial Grade ECE [10~400] -40~+105 2000h/ 22x25~

TS-NH High Ripple SXXGXXX 33~33000 -25~+105 see specs. 105°C 35x51 31
Industrial Grade ECO [10~400] -40~+105 2000h/ 20x25~

TS-HA High Ripple, Miniature | SxxAxxx 56~68000 -25~+105 see specs. 105°C 35x50 42
Industrial Grade ECO [160~400] -40~+105 5000h/ 20x25~

TS-NXA Long Life SXXXXXX 39~1200 -25~+105 see specs. 105°C 35x40 34

Tantalum Capacitors

Resin Dipped Leaded | ECS [4~50] 1000h/

EF High Reliability FXXExxxx 0.047~470 -55~+105 |0.008CV or 0.5 105°C see Specs. 151
Surface Mount Chip ECS [2.5~35] 2000h/

TE General Purpose Txx| Jxxxx 0.047~150 -55~+125 | 0.01CVor 0.5 125°C see Specs. 154
Surface Mount Chip ECS {4~35] 2000h/

TEH High Reliability Hxx[ Poxxx 0.047~100 -55~+125 | 0.01CVor0.5 125°C See Specs. 157
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Electric Double Layer (“Gold”) Capacitdrs

W.V. [Vdc] Temp.
Series Features Part No. Cap. [F] Range [°C]| Backup Current | Load Life Case Size Page
Coin Type EEC [2.5] 1000h/ diameter
EL w/Terminals EOELxxx 0.1~-2.0 -25~+70 pA range 70°C 6.8-20.0 97
Flat Can Type EEC [6.5] 1000h/ 13.5x7.5~
NF Low Profile F5R5Uxxx 0.022~1.0 -25~+70 pA range 70°C 21.5x8.0 99
Flat Can Type EEC [6.5] 1000h/ 13.56x9.5~
F Industrial Grade FS5R5Hxxx 0.033~0.68 -25~+85 uA range 85°C 21.5x9.5 100
Miniature Flat Type EEC [6.5] 1000h/ 11.5x4.5~
SG w/Terminals S5R5[ Jxxxx 0.022~1.0 -25~+70 pA range 70°C 19.0x6.0 101
Miniature Flat Type 'EEC [5.5] 1000h/
ST Taped SBERETxxx 0.022~0.22 -25~+70 pA range 70°C 11.5x4.5 102
Molded Case EEC [6.5] 1000h/
D High Current W5R5Dxxx 0.1~38.3 -25~+70 mA range 70°C see specs. 103
Radial Leaded Can EEC [2.5] 1000h/ 6.8x21~
AL High Current AOELxxx 0.22~10.0 -40~+70 Arange 70°C 18.0x35.0 104
Film Capacitors
W.V. [Vdc] Temp. Dissip. Factor
Series Features Part No. Cap. [uF] Range [°C] Tolerance (20°C, 1kHz) Dielectric Page
General Purpose ECQ [100~1250] Metallized
ECQ-E(F) High Voltage ExxoxF 0.001~10 -40~+85 | 5%,10%,20% | 1.0% max. Polyester 113
General Purpose ECQ [50~200]
ECQ-B(F) Low Voltage BxxxxxxF 0.0001~0.47 | -40~+85 5%,10% 0.8% max. Polyester 105
General Purpose ECQ [50~100] Metallized
ECQ-V Low Volt., Miniature VXXXXXXX 0.01~2.2 -40~+85 5% 1.0% max. Plastic 110
High Frequency ECW [250~450] Metallized
ECW-F Intermediate Voltage FXXOXOXxx 0.16~3.3 -25~+85 5%,10% 0.1% max. Polyprop. 119
High Frequency ECW [800~2500] 3% Metallized
ECW-H High Voltage HXXXxxxx 0.001~0.068 | -25~+85 | 5%,10%,20% @ 0.1% max. Polyprop. 121
High Frequency ECH [50~100]
ECH-S High Tolerance/Temp. | SXxxxxxx 0.001~0.47 | -40~+125 1%,2%,5% 0.3% max. PPS 126
Low Loss ECQ [50~100]
ECQ-P High Tolerance PxxxxxxZ 0.001~0.47 -40~+85 1%,2%,5% 0.1% max. Polyprop. 129
Low Loss ECQ [200~630]
ECQ-F Moisture Resistant FX000KK 0.001~0.47 -40~+85 5%,10%,20% | 0.1% max. Polyprop. 134
Interference Suppress. | ECQ [250Vac] Metallized
ECQ-U(V) Molded Case, Class X | UxxxxxxV 0.001~1.0 -40~+85 10%,20% 1.0% max. Polyester 137
Interference Suppress. | ECQ [250Vac] Metallized
ECQ-U(Y) Resin Dipped, Class Y | UxxxxxxY 0.001~0.047 | -40~+85 10%,20% 1.0% max. Polyester 139
Surface Mount Chip ECW [16~100] Metallized
ECW-U(B) General Purpose UxxxxxxxB 0.001~0.22 | -55~+105 5% 1.0% max. Polyester 147
Surface Mount Chip ECH [16~50] Metallized
ECH-U(B) Industrial Grade UxxxxxxxB 0.0001~0.1 -55~+125 2%,5% 0.6% max. PPS 147
Ceramic Disc Capacitors
W.V. [Vdc] Temp. Dissip. Factor | Temperature
Series Features Part No. Cap. [pF] Range [°C] Tolerance (20°C, 1kHz) Character. Page
High Voltage ECK [1~3kVdc]
KBP Y5P Temp. Char. DxxxxxKBP 100~5600 -25~+125 10% 2.5% max. B/Y5SP 61
Safety Regulation ECK [125/250Vac] 2.5% max. | E/Y5U, B/Y5P
DGL (1500Vac Withstand.) | DGLxxxxx 100~10000 -25~+85 20% 5.0% max. \% 63
Safety Regulation ECK [125Vac] 2.5% max. | E/Y5U, B/Y5P
DNS Class Il (4000Vac) DNSxxxxx 100~22000 -25~+85 20% 5.0% max. Vv 63
Safety Regulation ECK [125Vac] 2.5% max. |E/Y5U, B/YSP
DRS Class | (2600Vac) DRSxxxxx 100~10000 -25~+85 20% 5.0% max. \ 63
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Aluminum Electrolytic Capacitors

Axial Lead Type

Features

e [or general purpose
¢ Wide CV value range
e Life 2000 hours at +85 °C
e Compact size (3.5 x 7 ~)

SU Series

Specifications
Item Performance Characteristics
Rated Working Voltage Range 6.3to100V DC 160 to 450V DC
Operating Temperature Range —40to0 +85 °C -25 to +85 °C
Nominal Capacitance Range 0.1 to 22000uF 1to 470pF

Capacitance Tolerance

£20% (120Hz, +20 °C)

Leakage Current

1<0.03CV or 4 [pA] after 1 minute

1 <0.01CV or 3 [pA] after 2 minutes
whichever is greater measured with rated
working voltage applied at +20 °C

1<0.06CV +10 [pA] after 2 minutes
application of rated working voltage at
+20 °C

High Temperature Loading

Applied voltage

Rated DC working voltage

Post test requirements at +20 °C
: < Initial specified value

Leakage current
Capacitance change
tan &

+20% of initial measured value (s 25% for ~3.5 ~ 4.5mm)

< 150% of initial specified value

Working voltage [V]| 6.3 10 16 25 35 50 63 100

tan & max- 0.22 0.19 0.16 0.14 0.12 0.10 0.09 0.08
tan &

Working voltage [VI| 160 200 250 350 400 450

tan & max. 0.16 0.18 0.18 0.20 0.20 0.20

For capacitance value >1000uF, add 0.02 per every 1000uF

(120 Hz, +20 °C) | Refer to standard products table for @3.5mm

Refer to standard products table (120Hz, +85 °C)

Correction factor for frequency
Ripple Current Frequency[Hz] 50/60 120 1k 10k

Correction factor (Multiplier) 0.7 1 1.3 1.7

Maximum C-Z (rated Cap. [uF] X Impedance [Q]) value at 10kHz

Working voltage [VI| 6.3 10 16 25 35 50 63 100

C-Z max. at +20 °C| 220 160 125 90 80 60 55 50

C-Zmax. at —25 °C| 3000 1900 1300 800 650 560 500 450
Impedance

Working voltage [V] 160 200 250 350 450

| C-Z max. at +20 °C 100 140 150 170 270
C-Z max. at =25 °C 2400 2500 3100 3500 12000
Test conditions
Duration 2000 hours
Ambient temperature +85 °C

Shelf Life

Test conditions
Duration
Ambient temperature
Applied voltage

1000 hours
+85 °C
(None)

Post test requirements at +20 °C
Same limits for high temperature
loading.
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Aluminum Electrolytic Capacitors ‘
Axial Lead Type SU Series

Explanation of Part Numbers

E cl[E L] u HEE L]
Common code Shape W.V code Series code Capacitance code Su]‘fix

Suffix code Configurations
B Ammo-pack | W = 26mm for 3.5 X 7
Sz Ammo-pack | W =52mm for 3.5, 4.5
AZ Reel-pack W = 52mm for 3.5 ~ 6.3
W = 63mm for 83.5 ~ 28 x 16
A Reel-pack W = 73mm for 68 x 16~212.5
Dimensions
Safety vent
(=10mm (jia.) Vinyl sleeve
#d
(ed) ¢
¥3) =
35~45
| | R 29T
$0+0.5max. =<¢6.3:20min. L <¢6.3: 20min.
L=7: L+0.5 max
L<16: L+1.0max.
[ >20: L+2.0max
Body dia. oD | 3.5 4.5 6.3 8 10 12.5 16 18 22.4
Lead dia. @d | 0.45 | 0.5 0.6 0.6 0.6 0.8 0.8 0.8 0.8
Case size / Ripple Current eDxL(mm) / (MA) r.m.s. (120 Hz / +85 °C
o e HEE 6.3 (0J) 10 (A) 16 (10) 25 (1 E) 35 (V) 50 (I H)
0.1 (OR1) 3.6x7 07
0.22(R22) 3.5x7 1.6
0.33(R33) 3.5x7 2.5
0.47(R47) 3.5x7 3.5
1.0 (010) 3.5x7 7.4
2.2 (2R2) 3.5x 7 9.0 3.5x7 12
3.3 (3R3) 3.5x 7 11.2 3.5x 7 18
4.7 (4R7) 3.5x 7 14.7 | 3.7x7 20 4.5x10.5 30
10 (100) 3.5x7 19.6 | 4.5x10.5 40 4.5x10.5 45 4.5x10.5 50
22 (220) |3.5x 7 20.7 | 4.5x10.5 40 | 4.5x10.5 50 4.5x10.5 60 4.5x10.5 95 6.3x10.5 | 100
33 (330) [4.5x10.5 50 |4.5x10.5 60 | 4.5x10.5 80 4.5x10.5 90 6.3x10.5 110 6.3x10.5 | 110
47  (470) |4.5x10.5 70 | 4.5x10.5 90 | 4.5x10.5 110 6.3x10.5 130 6.3x10.5 130 6.3x10.5 | 130
100 (101) |4.5x10.5 100 | 6.3x10.5 150 | 6.3x10.5 180 6.3x10.5 180 8 x16 210 8 x16 250
220 (221) [6.3x10.5 240 | 6.3x10.5 250 | 8x16 280 8 x16 310 8 x20 350 10 x20 400
330 (331) 16.3x10.5 300 | 8x16 330 | 8x16 350 8 x20 390 10 x20 440 10 x25 500
470  (471) |8x16 380 | 8x16 400 | 8x20 440 10 x20 480 10 x25 550 12.5x25 650
1000 (102) |8 x20 580 10x20 630 10x25 680 12.5x25 850 12.5x31.5 900 16 x25 1050
2200 (222) (12.5x25 890 12.5x25 920 12.5x31.5 | 1000 16 x25 1200 16 x31.5 1250 18 x40 1300
3300 (332) [12.5x25 | 1020 | 12.5x31.5! 1090 | 16 x25 1200 16 x31.5 | 1300 16 x40 1400 | 22.4x40 |1500
4700 (472) |12.5x31.5| 1170 16x25 1200 16 x31.5 | 1360 18 x40 1500 22.4x40 1600 22.4x50 1700
6800 (682) [16x31.5 1270 16x31.5 1400 16 x40 1600 22.4x40 |1700 22.4x50 1800
10000 (103) [16x40 1450 | 18x40 1600 | 22.4x40 | 1800 | 22.4x50 |1800
15000 (153) |18x40 1700 | 22.4x40 1900 | 22.4x50 | 2000 Case size | Ripple
22000 (223) |22.4x40 2000 | 22.4x50 2100 current

* () shows W.V. and capacitance code
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Aluminum Electrolytic Capacitors
Axial Lead Type SU Series

Case size/Ripple current @D xL(mm) / (MA) r.m.s. (120 Hz / +85 °C)
W.V. (V. BC)
Caplu) 63 (IJ) 100 (24) 160 (2C) 200 (2D) 250 (2E)
0.1 (OR1) 4.5x10.5 15
022  (R22) 45x10.5 38
033 (R33) 45x10.5 5.0
047  (R47) - 4.6x10.5 10 ) -
1.0 010) 4.5x10.5 16 6.3x10.5 13 6.3x10.5 16
22 ER2 | | | 45105 | 24 | 63x16 24 6.3x16 27| 8x16 31
3.3 (3R3) 4.5x10.5 32 6.3x16 | 31 | 8«16 36 | 8x16 40
4.7 (4R7) | _45x105 40 6.3x16 |40 8x16 45 | 8x20 | | 49 |
10 (100) 45x10.5 | 55 6.3x10.5 70 8x20 63 10x20 | 72 | 10x20 81
22 (220) 6.3x10.5 130 8x16 115 10x20 108 10x25 126 | 12.5%x25 144
33 (330) 63x10.5 130 8x16 145 10x25 144 12.5x25 157 | 12.5x25 171
47 (470) 8x16 160 8x20 180 12.5x25 180 12.5x25 193 | 12.5x31.5 207
100 (101) 8x20 270 10x25 350 16x25 270 16x31.5 306 | 16x40 340
220 (221) 10 x25 450 12.5x31.5 | 550 18x40 400 18x40 440 | 22.4x40 500
330 331) 12.5x25 550 16x25 700 22.4%40 490 22 4x50 540
470 @71) 125x31.5 | 750 16x40 900 22.4x50 570
1000 (102 [ 16x315 1100 22.4x40 1050
2200 (222) L 22.4x40 1400 Case size | Ripple
3300 (332) | 22.4x50 1600 current
Cant) e 350 (2V) 400 (2G) 450 2W)
1.0 6.3x16 20 8x16 21 8x16 21
2.2 8x20 36 8x20 36 10x20 38
3.3 10x20 44 10x20 46 10x25 49
4.7 10x20 60 10x25 61 12.5x25 63 |
10 12.5x25 96 12.5x25 100 16x25 105
22 16x25 160 16x31.5 160 16x40 161
33 16x31.5 200 16x40 205 18x40 210
47 16x40 240 18x40 260 22.4x50 260
100 22.4x40 350 22.4x50 370 Case size Hiople

*( ) shows W.V. and capacitance code.
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Aluminum Electrolytic Capacitors

Axial Lead Type

NHE/NH Series

Features

Industrial grade/compact size
Wide CV value range (0.1 ~ 1

5000uF/6.3 ~ 350 V)

Long life 1000 ~ 2000 hours at + 105 °C

(PHOTO NOT AVAILABLE)

Specifications
Item Performance Characteristics
Operating Temperature Range —5510 +105 °C -25 10 +105 °C
Rated Working Voltage Range 6.3to100V DC 160 to 350V DC
Nominal Capacitance Range 0.1 to 15000uF 1 to 100puF
Capacitance Tolerance +20% (120Hz, +20 °C)
1< 0.01CV or 3 [uA)/ after 2 minutes 1<0.06CV +10 [pA)/ after 2 minutes
Leakage Current whichever is greater measured with rated application of rated working voltage at
working voltage applied at +20 °C +20 °C
Working voltage [V] 6.3 10 16 25 35 50 63 100
tan & max. 0.28 0.22 0.19 0.16 0.13 0.10 0.09 0.07
tan &
Working voltage [VI 160 200 250 350
tan & max. 0.12 0.12 0.12 0.12
(120Hz, +20 °C) | For capacitance value >1000uF, add 0.02 per every 1000uF
Refer to standard products table (120Hz, +85 °C)
Correction factor for frequency
Ripple Current Frequency[Hz] 50/60 120 1k 10k
Correction factor (Multiplier) 0.7 1 1.3 1.7
Test conditions
Duration 2000 hours > 210 of 6.3 ~ 100V
1000 hours 160 ~ 350V & < @8 of 6.3 ~ 100V
Ambient temperature +105 °C
Applied voltage DC voltage with maximum permissible ripple current
specified at + 105 °C (< rated working voltage)
High Temperature Loading
Post test requirements at +20 °C
Leakage current : < Initial specified value
Capacitance change +20% of initial measured value
tan & <150% (160 350V), <200% (6.3 ~ 100V) of initial
specified value
Test conditions Post test requirements at +20 °C
Shelf Life Duration 1000 hours ~ Same limits for high temperature
Ambient temperature +105 °C  loading.
Applied voltage : (None)
Capacitors rated working range of 6.3V to 100V shall be capable of withstanding exposure to
the following cleaning solvents.
Conditions Solvent Exposure Temperature Ultrasonic 1
Cleaning Solvents condition time wave
<boiling
Freon-TE, TES, TP35 Liquid or <5 min point at Acceptable
or equivalents vapor (total) 1 atm
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Aluminum Electrolytic Capacitors
Axial Lead Type NHE/NH Series

Explanation of Part Numbers (6.3~100V)

E|/C/E[] B] [ | G[E] NN L
Common code Shape W.V code Series code Capacitance code SuIJ‘fix
S
Suffix code Configurations
B Ammo-pack | W = 26mm for 3.5 x 7
SZ Ammo-pack | W = 52mm for 3.5, @4.5
AZ Reel-pack W = 52mm for ©3.5 ~ 6.3
W = 63mm for 3.5 ~ 08 X 16
A Reel-pack W = 73mm for @8 x 16~012.5
Case size/Ripple current oDxL (mm)/(mA) r.m.s. (120 Hz/ +105 °C)
cap i 2 6.300) 10 (1A) 16 (10) 25 (1E) 35 (1V) 50 (1H) 63 (1J) 100 (2A)
01 (OR1) 5x10.5 11
022 (R22) 5x10.5 23
033 (R33) 5x10.5 35
047 (R47) 5x10.5 5 5x10.5 9
10 (010) 5x105 | 10 5x10.5 14
22 (2R2) 5105 | 18 |5x105 20(63x105 | 21
33 (3R9) 5x105 | 22 |6.3x105 25/6.3x16 31
47 (@4R7) 18 5x105 22 |5x10.5 24 | 63105 | 26 |63x105 30|6.3x16 38
10 (100) 5x10.5 33 63x105 | 36| 63x16 | 39 |6.3x16 51/6.3x16 61
2 (220 5x10.5 41 [63x10.5 | 46 [6.3x105 | 49 |6.3x16 62 1 6.3x16 | 70 | 6.3x16 848x16 98
33 (330) 6305 | 50 |63x105 | 57 |6.3x16 70 |6.3x16 841636 | 91 '63x16 | 98820 130
47 @) 63105 | 60 |6.3x16 77 |6.3x16 91 6.3x16 98 | 63x16 | 100 |8x16 30/ 8x20 160
100 (101) |6.3x105 | 91 |6.3x16 110 |6.3x16 120 | 6.3x16 130 I8x16 160 | 8x16 | 170 | 8x20 210]10%25 280
220 (221) |6.3x16 150 |6.3x16 160 |8x16 210 |8x16 220 [8x20 260 | 10x20 | 330 |10x25 400|12.5%315 | 510
330 (331) | 8x16 230 |8x16 230 |8x16 260 | 8x20 300 [10x20 360 | 10x25 | 440 | 1255 | 550|16x25 650
470 (471) | 8x16 250 |8x16 270 |8x20 330 |10x20 410 [10x25 480 | 12.5%25 | 580 |12.5x315 | 700|16x40 880
1000 (102) | 10x20 450 |10x20 500 |10x25 600 [12.5%25 | 720 [12.5%31.5| 840 | 16x25 | 940 |16x315 | 1130
200 (222) |12.5x25 | 780 |12.5x25 | 850 |125x315 | 1010 |16x25 | 1110 [16x315 | 1270 | 18x40 |1490 |
3300 (339) [125x25 | 920 |125x315| 1080 |16x25 | 1210 |16x31.5 | 1380 |16x40 | 1540
4700 (472) [12.5%31.5 [ 1150 [16x25 | 1270 |16x31.5 | 1490 |18x40 | 1690
6800  (682) |16x315 |1440 |16x31.5 | 1530 |16x40 | 1740
10000 (103) [16x40  |1700 [18x40 | 1840 Case | Ripple
15000(153)18x40 | 1910 size current

*() shows W.V and capacitance code.
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Aluminum Electrolytic Capacitors
Axial Lead Type

Explanation of Part Numbers (160 ~ 350V)

NHE/NH Series

EJ[C/El L] G NN S|
Common code Shape W.V code Series code Capacitance code Suffix
Suffix code Configurations
B Ammo-pack | W =26mm for 3.5 X 7
SZ Ammo-pack | W =52mm for ©3.5, 4.5
AZ Reel-pack W = 52mm for 3.5 ~ 6.3
W = 63mm for 83.5 ~ 28 X 16
A Reel-pack W = 73mm for 08 x 16~012.5
Case size/Ripple current @DxL (mm)/mA) r.m.s. (120Hz/+105 °C)
V. (V. DC)
Cap (1) 160 (2C) 200 (2D) 250 (2E) 350 (2V)
1.0 010) 6.3x10.5 156 6.3x16 17 8x16 20 8x16 25
22  (2R2) 6.3x16 25 8x16 30 8x16 35 8x20 45
3.3 (3RY) 8x16 35 8x20 40 8x20 45 10x20 55
47  (4R7) 8x16 45 8x20 50 10x20 55 10x25 75
10 (100) 10x20 70 10x20 80 10x25 90 12.5x25 120
22 (220) 10x25 120 12.5x25 140 16x25 160 16x25 200
33 (830) 12.5x25 160 16x25 175 16x25 190 16x31.5 250
47 (470) 16x25 200 16x25 215 16x31.5 230 Case size Ripple
100 (101) 16x31.5 300 16x40 340 current
* () shows W.V. and capacitance code.
Dimensions (mm)
Safety vent more than 10 mm dia.
Vinyl sleeve
- .
® 3‘ .
. !
¢ D+05max $6.32 - 20min. $6.3= : 20min.
L<16: L+1 max.
L >20: L+2 max.
Body dia. oD 5 6.3 8 10 12.5 16 18
Lead dia. ad 0.6 0.6 0.6 0.6 08 | 08 0.8
Panasonic




Aluminum Electrolytic Capacitors
Radial Lead Type SU Series

Features

+ General purpose

+ Wide CV value range

+ Life 2000 hours at +85 °C

« Safety vent construction for ©6.3mm products

Specifications
Item Performance Characteristics

Operating Temperature Range —40 1o +85 °C 22510 +85 °C

Rated Working Voltage Range 6.3to100V DC 160 to 450V DC

Nominal Capacitance Range 0.1 to 15000uF 0.47 to 220uF

Capacitance Tolerance +20% (120Hz, +20 °C)
1=0.03CV or 4 [uA] after 1 minute 1=0.06CV +10[pA] after 2 minutes
1< 0.01CV or 3 [uA] after 2 minutes application of rated working voltage at

|Leakage Current whichever is greater measured with rated +20 °C
working voltage applied at +20 °C
Working voltage [V] | 6.3 10 16 25 35 50 63 100
tan & max. 0.22 0.19 0.16 0.14 0.12 0.10 0.09 0.08

tan &
Working voltage [VI | 160 200 250 350 400 450
tan & max. 0.16 0.18 0.18 0.20 0.20 0.20

(120 Hz, +20 °C)| For capacitance value >1000uF, add 0.02 per every1000uF

Refer to standard products table (120Hz, +85 °C)
Correction factor for frequency

Ripple Current Frequency[Hz] 50/60 l 120 1k 10k
Correction factor (Multiplier) 0.7 | 1 1.3 1.7
Maximum C-Z (rated Cap. [uF] x Impedance [ ]) value at 10kHz
Working voltage [VI | 63 10 16 25 35 50 63 100
C-Z max. at +20 °C| 220 160 125 90 80 60 55 50
C-Z max. at -25 °C | 3000 1900 1300 800 650 560 500 450
Impedance
Working voltage [V] 160 200 250 350 450
C-Z max. at +20 °C 100 140 150 170 270
C-Z max. at =25 °C 2400 2500 3100 3500 12000
Test conditions
Duration : 2000 hours
Ambient temperature : +85 °C
Applied voltage : Rated DC working voltage
High Temperature Loading
Post test requirements at +20 °C
Leakage current : =lnitial specified value
Capacitance change : +20% of initial measured value
tan & : =150% of initial specified value
Test conditions Post test requirements at +20 °C
Shelf Life Duration : 1000 hours  Same limits for high temperature
Ambient temperature : +85 °C loading.
Applied voltage : (None)
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Aluminum Electrolytic Capacitors
Radial Lead Type SU Series

Explanation of Part Numbers

Ece]  w Ly o [0 OO

Common code Shape W.V code Series code Capacitance code Suf‘ﬁx

Suffix Configuration

— | Standard long lead

E | Snap-in lead forming

Lead taping in ammo-pack
B | 5mm pitch for @5 - 12.5
7.5mm pitch for @16 - 218
Lead taping in ammo-pack
i | 2.5bmm pitch for @5 - 96.3

Dimensions in mm (not to scale)

Viny! sieeve
Vent
(<6.3mm dia.) =
Body Dia. @D | 5 6.3 8 10 [125| 16 | 18
C Ty 'Mﬁ—m; LeadDia.ed (05| 05 | 06| 06|06 |08 0.8
LS16:L+1.0max. Lead space P | 2 25| 35 5 5 |75|75
L=20:L+2.0max.
Case size/Ripple current eDxL (mm)/(mA) r.m.s. (120 Hz/ +105 °C)
W.V. (V. DC)
Cop. 4P 6.3 (OJ) 10 (1A) 16 (10) 25 (1E) 35 (1V) 50 (1H) 63 (1J) 100 (2A)
0.47 (R47) 5x11 5 | 5x11 5|5x11 10
1.0 (010 5x11 10 | 5x11 10| 5x11 20
2.2 (2R2) 5x11 20 | 5x11 29 |5x11 30
3.3 (3R3) 5x11 35 | 5x11 40 | 5x11 40
4.7 (4R7) 5x11 35 | 5x11 45 | 5x11 4515x11 50
10 (100) b5x11 60 | 5x11 65 | 5x11 7016.3x11.2| 70
22 (220 5x11 75 | 5x11 90 |5x11 95 | 5x11 100 | 6.3x11.2| 105(8x11.5 115
33 (330) 5x11 60 (5)(11 110 | 5x11 110 |5x11 110 | 6.3x11.2| 110 | 6.3x11.2| 130|10x12.5 | 145
47 (470) 5x11 90 | 5x11 130 | 5x11 130 [6.3x11.2| 130 | 6.3x11.2| 130 | 8x11.5 160|10x16 180
100 (101) | 5x11 130 | 5x11 150 | 6.3x11.2 | 180 |6.3x11.2| 180 |8x11.5 210 | 8x12.5 250 | 10x12.5 | 270(12.5x20 | 350
220  (221) [6.3x11.2 | 240 |6.3x11.2 | 250 | 8x11.5 280 | 8x12.5 | 310 |10x12.5 | 350 | 10x16 400 | 10x20 450 | 16x25 550
330 (331) |6.3x11.2 | 300 | 8x11.5 330 | 8x12.5 350 | 10x12.5 | 390 | 10x16 440 | 10x20 500 | 12.5x20 | 550 |16x25 700
470 (471) | 8x11.5 380 | 8x12.5 400 | 10x12.5 | 440 | 10x16 480 | 10x20 550 | 12.5x20 | 650 | 12.5x25 | 750|16x31.5 | 900
1000 (102) | 10x12.5 580 | 10x16 630 | 10x20 680 | 12.5x20 | 850 {12.5x25 | 900 | 16x25 |1050 | 16x31.5 | 1100
2200 (222) | 12.5x20 890 | 12.5x20 920 | 12.5x25 | 1000 | 16x25 [1200 |16x31.5 | 1250 | 18x35.5 {1300
3300 (332) |12.5x20 |1020 | 12.5x25 | 1090 | 16x25 1200 | 16x31.5 [1300 | 18x35.5 | 1400
4700  (472) | 16x25 1170 | 16x25 1200 | 16x31.5 | 1360 | 18x35.5 |1500
6800 (682) | 16x25 1270 | 16x31.5 | 1400 | 18x35.5 | 1600
10000 (103) | 16x31.5 |1450 | 18x35.5 | 1600 Case | Ripple
15000 (153) | 18x35.5 |1700 size | current

* () shows W.V. and capacitance code.
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Aluminum Electrolytic Capacitors
Radial Lead Type SU Series

W.V. (V. DC)

Cap. (P 160 (2C) 200 (2D) 250 (2E) 350 (2V) 400 (20) 450 (2W)
047 (R47) 5x11 95
1.0 (010 6.3x11.2 13 6.3x11.2 16 | 6.3x11.2 18 | 6.3x11.2 18 8x11.5 18 10x12.5 19
22  (2R2) 6.3x11.2 22 6.3x11.2 27 | 8115 31 | 10x12.5 28 10x12.5 28 10x16 29
33 (3R3) *6.3x11.2 31 8x11.5 36 10x12.5 40 | 10x16 35 10x16 35 10x20 35
4.7 (4R7) 8x11.5 40 10x12.5 45 10x12.5 49 | 10x16 40 10x16 45 12.5x20 50
10 (100) 10x12.5 66 10x16 72 *10x16 81 10x20 70 12.5x20 70 12.5x25 75
22 (220) *10x16 110 10x20 126 *12.5x20 144 12.5x25 110 16x25 110 16x31.5 110
33 (330) *10x20 144 *12.5x20 | 160 12.5x25 171 | 16x25 140 16x25 140 18x31.5 150
47 (470) *12.5x20 | 180 12.5x25 193 16x25 210 | 16x31.5 170 16x31.5 | 170
100 (101) 16x25 300 16x31.5 330 *18x31.5 | 320 Case Ripple
220 (221) *18x31.5 | 510 size current

*() shows W.V. and capacitance code.
** suffix “W” for items marked
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Aluminum Electrolytic Capacitors
Radial Lead Type NHE Series

Features

» Compact size (Same case size as SU series)
and long life (1000 ~ 2000 hours at +105°C)

* Wide CV value range (0.1 ~ 15000uF/6.3 ~ 450V)

Specifications
Item Performance Characteristics
Rated Working Voltage Range 6.3 to 100V DC 160 to 450V DC
Operating Temperature Range -55t0 +105°C -25to +105°C
Nominal Capacitance Range 0.1 to 15000uF 0.47 to 220uF
Capacitance Tolerance +20% (120Hz, +20°C)

1= 0.01 CV or 3 [nA] whichever is greater j| I= 0.06CV +10 [pA]
after 2 minutes application of rated working voltage at +20°C

Leakage Current

Working voltage [V] 6.3 10 6| 25| 3 | 50 63 | 100
tan d max. 0.2210.19 | 0.16 | 0.14| 0.12 | 0.10 | 0.09 | 0.07
ene Working voltage [V] 160 | 200 | 250 | 350 | 400 | 450
tan § max. 0.15)0.15 ] 0.15 | 0.20| 0.24 | 0.24
(120Hz, +20°C) For capacitance value >1000wF, add 0.02 per every 1000k
Refer to standard products table (120Hz, +105°C)
Correction factor for frequency
Freq. [Hz]
60 | 120 | 1k | 10k | 100k
W.V. [V.DC] Cap. [uF]
0.1~ 330 085 1 1.30 | 1.40 | 1.55
6.3~50 470~3300 095 1 1151120 | 1.25
Maximum Permissible Ripple Current =4700 0.95 1 110 { 1.20 | 1.20
0.47~ 33 075 1 1.55 | 1.65 | 1.80
63~100 47~ 220 075] 1 1.40 | 1.60 | 1.65
B = 330 080 1 1.30 | 1.35 | 1.40
=160 1~ 220 070 1 1.30 | 1.70 | 1.70

Impedance ratio max. at 120Hz.

Working voltage [V] 6.3 10| 16 25 35 50 63 | 100
-25°C/+20°C
-40°C/+20°C
-55°C/+20°C 12 10 8 6

Low Temperature Characteristics
Working voltage [V] 160 | 200 | 250 | 350 | 400 | 450
-25°C/+20°C 3 3 3 6 6 15

For capacitance value >1000uF: Add 0.5 per another 1000uF for -25°C/+20°C.
Add 1.0 per another 100CwF for —40°C/+20°C.

Add 2.0 per another 1000pF for —-55°C/+20°C.

Panasonic 10




Aluminum Electrolytic Capacitors

Radial Lead Type NHE Series
-]
Specifications
[tem Performance Characteristics
Test conditions
Duration : 2000 hours (1000 hours for = &8 mm. products)
Ambient temperature : +105°C
Applied voltage : DC voltage with maximum permissible ripple current specified
at +105°C (Sum of the DC voltage and super-imposed peak
High Temperature Loading AC voltage for maximum permissible ripple current should be
equal to rated DC working voltage.)
Post test requirements at +20°C
Leakage current : < Initial specified value
Capacitance change : +20% of initial measured value
tan & . =200% of initial specified value
Test conditions Post test requirements at +20°C
) Duration : 1000 hours Same limits for high temperature
Shelf Life Ambient temperature : +105°C loading.
Applied voltage : (None)
Capacitors for ratings of 6.3V to 100V shall be capable of withstanding exposure to following
cleaning solvents.
) Conditions Solvent Exposure Tempera- | Ultrasonic
Cleaning Solvents condition time ture wave
= boiling
Freon-TE, TES, TP35 or Liquid or = 5 min point at Acceptable
equivalents vapor (total) 1atm
Dimensions [mm]
vinyl sleeve
—~ .
Safety vent =
(=6.3mm dia) |i TT o N

$ D+0. 5max

L <16 L+1.0max
L 220 : L+2.0max

Body dia. $D 5 6.3 8 10 | 125 | 16 18

Lead dia. ¢d 05| 05| 06| 06 | 06 | 0.8 08

Lead space P 2 25 | 35 5 5 75 | 7.5

Explanation of Part Numbers

Ejclel ] LILJ] [}  [ICJ] ]

Common code Shape W.V code Series code Capacitance code Suffix
Suffix code Configurations
5mm pitch for g4 ~ @12.5
B Ammo-pack |, 5 pitch for 016 ~ 918
BQ Ammo-pack | H = 18.5mm height for 8 ~ 12.5
i Ammo-pack | 2.5mm pitch for @3 ~ 26.5 & @8x5
AX Reel-pack 5mm pitch for @4 ~ 28 + lead first
AZ Reel-pack 5mm pitch for o4 ~ 28 - lead first

11 Panasonic



Aluminum Electrolytic Capacitors
Radial Lead Type NHE Series

Case Size/Ripple current eDXL (mm)/(mA) r.m.s. (120 Hz/ +105 °C)
nvvee 6.3 10 16 25 35 50 63 100
Cap. [ F] ©J) (1A) (10) (1B) (v (1H) 1Y) 2A)
0.1 (OR) 5x11 14
022 (R22) 5x11 23
0.33 (R33) 5x11 35
0.47 (R47) 5x11 5 5 x11 9
1 (010 5x11 | 10 5x11 | 14
22 (2R2) 5x11 | 18 5x11 | 21
33 (3R3 5x11 | 22 5x11 | 31
47 (4R7) 5x11 | 26 5x11 | 38
10 (100) 5x11 | 39 |5x11 51163x11.2 61
2 (220) 5x11 | 70 |63x11.2| 84|8x115 | 98
33 (330) 5x11 84|63x112 91 [63x112| 98 10x12.5 |130
47 (470) 5x11 77 5% 11 91/63x11.2] 98|63x11. |100 |8x11.5 | 130[10x16 |160
100 (101) |5x 11 91[5x11 | 110/6.3x11.2| 120 |6.3x 112 130|8x11.5 | 160| 8x12.5 | 170 |10x 125 | 210 [12.5x 20 280

220 (221) |63x11.2| 150|6.3x11.2 160(8x 115 | 210|8x 125 | 220{10x125| 260| 10x16 |330 |[10x20 | 400 [16x25 |510

330  (331) [63x11.2| 230|18x11.5 | 230(8x 125 | 260 |10x12.5| 300{10x 16 | 360| 10x20 |440 |[12.5x20| 550 [16x25 |650

470 (471) |8x12.5 250 (8x 12,5 | 270(10x12.5| 330|10x 16 | 410/10x20 | 480| 12.5x20|580 |12.6x25| 700 [16x31.5 |880

1000 (102) [10x12.5 | 450(10x16 | 500(10x20 | 600|12.5x20| 720/12.5x25| 840| 16x25 |940 |16x31.5|1130
2200 (222) |125x20 | 780|125x20| 850|12.5x25 (1010 |16x25 [1110|16x31.5|1270| 18 x 35.5 1490
3300 (332) |12.5x20 | 920{12.5x25|1080|16x25 [1210[16x31.5{1380|18 x 35.5 1540

4700  (472) |16x25 | 1150|16x25 [1270|16x31.5|1490 |18 x 35.5 |1690
6800  (682) |16x25 | 1440(16x31.5{1530|18x35.5 [1740

10000 (103) |16x31.5 | 1700|18x35.5|1840 Case |Roe
15000 (153) | 18x35.5 | 1910 sie auren
W.V.IV.DC] 160 200 250 350 400 450
Cap. [ F] (20) (2D) (2B) 2v) (2G) (2w)
047 (R47) | 63112 | 12 63112 | 12 63x11.2 | 12 |8xi15 11| 8x115 11
10 (010) | 63x112| 17| 63x11.2 | 17| 63x11.2 | 17 [10x125 | 18| 10x125 | 18| 10x125 | 18
22 (R?) | 63x112| 25| 63x112 | 25| 8x115 | 29 |10x16 31 10x16 30 | 10x16 29
33 (3R3) | 8x115 | 36| 8x11.5 | 36| 10x125 | 42 10x16 38 | 10x20 40 | 10x20 41
47 @R7) | 8x115 | 43 |10x125 | 50 10x125 | 50 10x20 49 | 10x 20 45| 12.5%20 | 49
10 (100) | 10x125 | 70 |10x16 80 | 10x 20 88 [125x20 | 82|125x25 | 79| 12.5x20 | 75
22 (220) | 10x20 | 130 | 10x20 | 140 | 12.5x25 | 155 [16x25Z | 130 | 16x25 | 145 | 16x25 | 115
33 (330) | 125x20 | 180 125x25 | 190 | 125x25 | 190 |16x25 175 | 16x31.5 | 185 | 16x31.5 | 145
47 (470) | 125x25 | 220 |125x25 | 220 | 16x25 | 230 [16x31.5W | 230 | 18x 31.5 | 230
100 (101) | 16x25 | 330 | 16x31.5 | 335| 18x31.5W | 340 Case size | Ripple
220 (221) | 18x31.5W| 500 current

*W or Z in above case size table is suffix code.
Example ECEA 0 GE 007

** () shows W.V. and capacitance code.
.. .}
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Aluminum Electrolytic Capacitors
Radial Lead Type

HFG Series

Features

« High CV value per standard case size (same size as SU series)
* Low impedance (approx. 1/2 of HFS series)
» Long life: 2000-5000 hours at +105 °C

Specifications

ltem

Performance Characteristics

Operating Temperature Range

—55t0 +105 °C

Rated Working Voltage Range

6.3 to 63V DC

Nominal Capacitance Range

0.1 to 15000uF

Capacitance Tolerance

+20% (120Hz, +20 °C)

Leakage Current

1<0.01CV or 3 [uA]

whichever is greater measured after 2 minutes application of rated

working voltage applied at +20 °C

Working voltage [VI 6.3 10 16 25 35 50 63
tan & tan & max. 0.22 0.19 0.16 0.14 0.12 0.10 0.08
(120Hz, +20 °C) | For capacitance value >1000uF, add 0.02 per every 1000uF
Refer to standard products table. (100kHz, +20 °C)
req. [Hz
Cap. [UF] o [ 50/60 120 1k 10k 100k
Frequency correction factor for R.C. 0.1 ~ 330 0.55 0.65 0.85 0.90 1.00
470 ~ 3300 0.75 0.80 0.90 0.95 1.00
4700~ 0.80 0.85 0.95 1.00 1.00

Ripple Current

Refer to standard products table (120Hz, +85 °C)

High Temperature Loading

Test conditions
Duration

Ambient temperature
Applied voltage

Leakage current
Capacitance change
tan &

Post test requirements at +20 °C

2000 hours (for @5 ~ @8mm)

3000 hours (for @10mm)

5000 hours (for 12 ~ @18mm)

+105 °C

DC voltage with maximum permissible ripple current
specified at +105 °C ( Rated working voltage)

=lInitial specified value

+20% of initial measured value

=150% (160 350V), 200% (6.3 ~ 100V) of initial
specified value

Shelf Life

Test conditions
Duration

Ambient temperature
Applied voltage

Post test requirements at +20 °C

1000 hours  Same limits for high temperature
+105 °C loading.
(None)

Explanation of Part Numbers

EIC/A

Common code

L

Flle]

L] L]

W.V code Series code Capacitarlwce code Sujix
\
Capacitances in pF are designated Suffix code Configurations
by three numerals. The first two 5 A " 5mm pitch for o4 ~ 012.5
numerals are the significant digits mmo-pac ;
and the last numeral designates 7.5mm pitch for 216 ~ 018
the number of zeroes that follow BQ Ammo-pack | H = 18.5mm height for @8 ~ 12.5
the significant digits. i Ammo-pack | 2.5mm pitch for 03 ~ 06.5 & 98x5
Example: gg;:gggong AX Reel-pack 5mm pitch for @4 ~ 68 + lead first
AZ Reel-pack 5mm pitch for 4 ~ @8 - lead first
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Panasonic




Aluminum Electrolytic Capacitors

Radial Lead Type HFG Series
Dimensions [mm]
vinyl sleeve
Safety vent : — T
(=6.3mm dia) | N ; B fA0 ‘\“ ©
).;_____;_:__,___i__ - ! )
L 16 L+1.0max. # D+0. Smax.
L =20 : L+2.0max.
Body dia. oD 5 6.3 8 10 12.5 16 18
Lead dia. od 0.5 0.5 0.6 0.6 0.6 0.8 0.8
Lead space P 2 2.5 3.5 5 5 7.5 7.5
Standard Products Table
WV. | Cap. D.C.L tand Impedance Ripple current Dimensions
V.DC] | [uF Part No. (+20°C/2 min.) | (120Hz, +20 °C) | (100kHz/+20 °C) | (100kHz/+105 °C) [mm]
[WA] max. max. []max. [MA] rms max. oD L P od
100 | ECAOJFG101 6.3 0.22 1.0 140 5 11 2.0 0.5
220 | ECAOJFG221 13.8 0.22 0.42 245 6.3 11.2 2.5 0.5
330 | ECAOJFG331 20.7 0.22 0.42 245 6.3 11.2 2.5 0.6
470 | ECAOJFG471 29.6 0.22 0.21 400 8 11.5 3.5 0.6
6.3 | 1000 | ECAOJFG102 63.0 0.22 0.15 560 10 125 5.0 0.6
(@J)) | 2200| ECAOJFG222 138.6 0.24 0.050 1280 12.5 20 5.0 0.6
3300 | ECAOJFG332 207.9 0.26 0.050 1280 125 20 5.0 0.6
4700 | ECAOJFG472 296.1 0.28 0.031 1970 16 25 7.5 0.8
6800 | ECAOJFG682 428.4 0.32 0.031 1970 16 25 75 0.8
10000{ ECAOJFG103 630.0 0.40 0.028 2220 16 31.5 7.5 0.8
15000; ECAOJFG153 945.0 0.50 0.023 2770 18 35.5 7.5 0.8
100 | ECATAFG101 10.0 0.19 1.0 140 5 1 2.0 0.5
220 | ECA1AFG221 22.0 0.19 0.42 245 6.3 11.2 2.5 0.5
330 | ECA1AFG331 33.0 0.19 0.21 400 8 11.5 3.5 0.6
470 | ECA1AFGA471 47.0 0.19 0.21 400 8 1.6 3.5 06 |
10 1000 | ECA1AFG102 100.0 0.19 0.11 720 10 16 5.0 06
(1A) | 2200 | ECA1AFG222 220.0 0.21 0.050 1280 12.5 20 5.0 0.6
3300 { ECA1AFG332 330.0 0.23 0.040 1560 12.5 25 5.0 0.6
4700 | ECA1AFGA472 470.0 0.25 0.031 1970 16 25 7.5 0.8
6800 | ECA1AFG682 680.0 0.29 0.028 2220 16 31.5 7.5 0.8
10000, ECA1AFG103 1000.0 0.37 0.023 2770 18 35.5 7.5 0.8
47 | ECA1CFG470 7.5 0.16 1.0 140 5 11 2.0 0.5
100 | ECA1CFG101 16.0 0.16 0.42 245 6.3 | 11.2 2.5 0.5
220 | ECA1CFG221 35.2 0.16 0.21 400 8 1156 3.5 0.6
330 | ECA1CFG331 52.8 0.16 0.21 400 8 1.5 3.5 0.6
16 470 | ECA1CFG471 75.2 0.16 0.15 560 10 12.5 5.0 0.6
(1C) | 1000 | ECA1CFG102 160.0 0.16 0.076 940 10 20 5.0 0.6
2200 | ECA1CFG222 352.0 0.18 0.040 1560 12.5 25 5.0 0.6
3300 | ECA1CFG332 528.0 0.20 0.031 1970 16 25 7.5 0.8
4700 | ECA1CFG472 752.0 0.22 0.028 2220 16 31.5 7.5 0.8
6800 | ECA1CFG682 1088.0 0.26 0.023 2770 18 35.5 7.5 0.8

* () shows W.V. code for part number
R e N
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Aluminum Electrolytic Capacitors
Radial Lead Type HFG Series

W.V. Cap D.C.L. tand Impedance Ripple current Dimensions
[V.DC]|  [uF] Part No. (+20 °C/2min.) (120Hz,+20 °C) | (100kHz/+20 °C) | (100kHz/+105 °C) [mm]

[vAJmax. max. [QImax. [mA] rms max. oD L P od

47 ECA1EFG470 11.7 0.14 1.0 140 5 11 20 | 05

100 | ECA1EFG101 250 0.14 0.57 245 6.3 | 112 25 | 05

220 ECA1EFG221 55.0 0.14 0.21 400 8 15| 35 | 0.6

25 330 ECA1EFG331 82.5 0.14 0.15 560 10 125 | 50 | 06
(1E) | 470 ECATEFG471 | 1175 014 011 | 720 10| 16 | 50 | 06 |

1000 | ECA1EFG102 250.0 0.14 7 0.050 1280 | 125| 20 | 50 | 06

2200 ECA1EFG222 550.0 0.16 0.031 1970 16 25 75 | 08

3300 ECA1EFG332 825.0 0.18 0.028 2220 16 | 315 75 | 0.8

4700 ECAT1EFG472 1175.0 0.20 0.023 2770 18 | 365 | 75 | 08

33 ECA1VFG330 11.5 0.12 1.3 125 5 11 20 | 0.5

47 ECA1VFG470 16.4 0.12 0.57 210 63 | 112 25 | 05

100 ECA1VFG101 35.0 0.12 0.32 325 8 15| 35 | 06

220 ECA1VFG221 77.0 0.12 0.23 450 10 | 125 | 50 | 0.6

35 330 ECA1VFG331 115.5 0.12 0.18 565 10 16 50 | 0.6

(1Vv) 470 ECA1VFG471 164.5 0.12 0.13 720 10 20 5.0 0.6

1000 ECA1VFG102 350.0 0.12 0.074 1140 125 | 25 50 | 0.6

2200 ECA1VFG222 770.0 0.14 0.034 2010 16 | 31.5| 75 | 0.8

3300 ECA1VFG332 1155.0 0.16 0.024 2710 18 | 355 | 75 | 0.8

0.1 ECATHFGOR1 3.0 0.10 24.0 2.0 5 11 20 | 05

0.22| ECATHFGR22 3.0 0.10 10.0 4.5 5 11 20 | 05

0.33] ECATHFGR33 3.0 0.10 7.2 6.7 5 11 20 | 05

0.47| ECATHFGR47 3.0 0.10 5.0 9.5 5 " 20 | 05

1 ECATHFGO10 3.0 0.10 24 20 5 11 20 | 05

2.2 ECATHFG2R2 3.0 0.10 1.3 45 5 11 20 | 0.5

3.3 ECATHFG3R3 3.0 0.10 1.3 65 5 11 20 | 05

50 4.7 ECATHFG4R7 3.0 0.10 1.3 95 5 1 20 | 05

(1H) 10 ECATHFG100 5.0 0.10 1.3 125 5 1 20 | 0.5

22 ECATHFG220 11.0 0.10 1.3 125 5 11 2.0 | 05

33 ECATHFG330 16.5 0.10 0.57 210 6.3 | 112 | 25 | 05

47 ECATHFG470 23.5 0.10 0.57 210 63 | 112 | 25 | 05

100 ECAT HFG101 50.0 0.10 0.32 325 8 115| 35 | 06

220 ECATHFG221 110.0 0.10 0.18 565 10 16 50 | 0.6

330 ECATHFG331 165.0 0.10 0.13 720 10 20 50 | 0.6

470 ECAI HFG471 235.0 0.10 0.088 965 125 20 50 | 0.6

1000 ECATHFG102 500.0 0.10 0.047 1600 16 25 75 108

2200 ECAIHFG222 1100.0 0.12 0.024 2710 18 | 355 | 75 | 0.8

10 ECA1JFG100 6.3 0.08 2.2 95 5 11 20 | 05

22 ECA1JFG220 13.8 0.08 0.94 165 83 | 11.2| 25 | 0.5

33 ECA1JFG330 20.7 0.08 0.94 165 63 | 11.2| 25 | 05

63 47 ECA1JFG470 29.6 0.08 0.68 220 8 11.51] 35 | 0.6

(1J) 100 ECA1JFG101 63.0 0.08 0.36 360 10 | 125 | 50 | 0.6

220 ECA1JFG221 138.6 0.08 0.20 580 10 20 50 | 0.6

330 ECA1JFG331 207.9 0.08 0.14 765 125 20 5.0 | 0.6

470 ECA1JFGATA 296.1 0.08 0.12 900 125 | 25 5.0 | 06

1000 ECA1JFG102 630.0 0.08 0.052 1630 16 | 315 75 | 08

* () shows W.V. code.”

I
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Aluminum Electrolytic Capacitors

Radial Lead Type HFQ Series

Features

*Low impedance at high frequency and low temperature
*Wide operating temperature range from -55 to +105 °C
*Various case sizes (flat to slim) are provided
*Anti-solvent: Freon-TE, TES, TP35 or equivalents

Specifications

Item Performance Characteristics

—5510 +105 °C

6.3 to 63V DC

6.8 to 150004F

+£20% (120Hz, +20 °C)

Operating Temperature Range
Rated Working Voltage Range
Nominal Capacitance Range
Capacitance Tolerance

Leakage Current 1<0.01CV or 3 [pA] whichever is greater measured with rated

working voltage applied at +20 °C

Working voltage [V] 6.3 10 16 25 35 50 63
tan & max. 0.22 0.19 0.16 0.14 0.12 0.10 0.08
For capacitance value >1000uF, add 0.02 per every 1000uF

Refer to standard products table. (100kHz, +20 °C)

Refer to standard products table. (100kHz, +105 °C)

Test conditions
Duration
Ambient temperature
Applied voltage

tan &

(120Hz, +20 °C)
Impedance at High Frequency
Ripple Current

2000 hours (1000 hours for gD =< 8mm)

+105 °C

DC voltage with maximum permissible ripple current
specified at + 105 °C (the sum of the DC voltage
and super-imposed peak AC voltage for maximum
permissible ripple current should be equal to rated
DC working voltage.)

High Temperature Loading

Post test requirements at +20 °C
Leakage current : < Initial specified value
Capacitance change +30% of initial measured value
tan & : = 300% of initial specified value

Test conditions

Post test requirements at +20 °C

Shelf Life Duration 1000 hours  Same limits for high temperature
Ambient temperature +105 °C loading.
Applied voltage (None)
Capacitors shall be capable of withstanding exposure to the following cleaning solvents.
Conditions Solvent Exposure Temperature Ultrasonic
Cleaning condition time wave
=boiling
Solvents | Freon-TE, TES, TP35 Liquid or =5 min point at Acceptable
or equivalents vapor (total) 1 atm
. _ ]
Panasonic
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Aluminum Electrolytic Capacitors

Radial Lead Type

HFQ Series

Explanation of Part Numbers

Elleja

Common code ® shape

W.V code

Fla [ [ ]

Series code Capaoitr‘:lnce code

B

Suffix

Capacitances in uF are designated by three numerals. The
first two numerals are the significant digits and the last
numeral designates the number of zeroes that follow the

significant digits.

Example: 331—330 pF,

332—3300 uF
Dimensions
Vent <)
. 6.} o dia B - N
e et BodyDia.oD | 4 | 5 |63 | 8 | 10 125 16 |18
NPT e L NS Body Length L. 15-25 | 30~40
o L L .————J LeadDia.od (04505 |05 | 06| 06] 06 | 08 | 08[08
e :‘: o TR Sorosen T leadspaceP | 15| 2 2535| 5| 5 | 5 | 75|75
L=20:L+2.0max
Case size/Capacitance
W.V. (V. DC) .
Case 938 Capacitance (uF)
oD x L (mm) 6.3V(0J) 10V(1A) 16V(1C) 25V(1E) 35V(1V) 50V(1H) 63V(1J)
4x11 68 47 39 27 18 10 6.8
5x11 100 82 56 39 27 18 12
5x15 150 100 82 56 39 27 18
6.3x11.2 220 180 120 82 56 33 22
6.3x15 330 220 180 120 82 56 39
8x12.5 470 330 270 180 120 68 56
8x15 680L 470L 330L 220L 150L 100 82
8 x20 1000 680 470 330 220 150 100L
10x12.5 680 470 330 220 150 82 68
10x16 820 560 390 270 180 120 100
10 x20 1200L 1000L 680L 470L 330L 2201 150L
10 x25 1500 1200 820 560 390 270 180
10 x30 2200L 1500L 1200L 820L 560L 390L 270L
12.5x15 1200 1000 680 470 330 220 150
12.5x20 2200 1800 1200 820 560 330 220
12.5x25 2700 2200 1500 1000 680 470 330
12.5x30 3900 2700 2200L 1500L 1000L 560 390
12.5x35 4700L 3300L 2700L 1800L 1200L 680L 470L
12.5x40 5600L 3900L 3300L 2200L 1500L 820L 560L
16 x15 2700S 1800S 15008 820S 560S 390 270
16 x20 4700 3300 2200 1500 1000 680 470
16 x25 5600 3900 2700 1800 1200 820 560
16 x31.5 6800 5600 3900 2700 1800 1000 680
16 x35.5 8200 6800L 4700L 3300L 2200L 1200L 820
16 x40 12000 8200L 5600 3900L 2700L 1500L 1000L
18x15 3300 22008 1800 1200 820 470S 330S
18 x20 56008 39008 33008 22008 1500 680S 5608
18 x25 6800S 5600S 3900S 2700S 1800S 1000S 680S
18x31.5 10000 6800 4700 3300 2200 1200 1000
18 x35.5 120008 8200 6800 3900 2700 1500 1200
18 x40 15000 10000 8200 4700 3300 1800 1500
* L or Sin above case size table is suffix code. Example ECATITIFQICITIS
**(') show W.V. code
Panasonic
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Aluminum Electrolytic Capacitors

Radial Lead Txee HFQ Series

Maximum Impedance & Ripple Current vs Case Size Table

[tem Maximum impedance [Q3] at 100KHz, +20 °C Maximum ripple current .
Case size W, V. DO [mA] rms at 100kHZ, +105 °C

D x L [mm] 6.3~35V 50V 63V 6.3~35V 50V 63V

4x11 1.000 2.500 3.500 120 90 80
5x11 0.650 1.300 2.000 175 155 145
5x15 0.460 0.900 1.300 235 215 200
6.3x11.2 0.300 0.600 1.000 290 260 240
6.3x15 0.200 0.400 0.700 400 360 330
8x12.5 0.170 0.300 0.380 445 410 370
8x15 0.120 0.230 0.300 575 500 450
8x20 0.090 0.160 0.190 760 670 600
10x12.5 0.120 0.230 0.300 625 510 470
10x16 0.090 0.160 0.190 795 640 580
10x20 0.065 0.110 0.140 1015 890 820
10x25 0.055 0.090 0.120 1190 1040 950
10x30 0.045 0.075 0.095 1440 1300 1110
12.5x15 0.065 0.130 0.160 1010 920 890
12.5x20 0.042 0.080 0.095 1400 1200 1140
12.5x25 0.034 0.070 0.090 1690 1440 1420
12.5x30 0.030 0.060 0.080 1950 1680 1620
12.5x35 0.024 0.050 0.065 2220 1850 1780
12.5x40 0.021 0.043 0.060 2390 2010 1950
16x15 0.046 0.084 0.100 1360 1270 1220
16x20 0.034 0.053 0.070 1730 1470 1450
16x25 0.028 0.044 0.060 2070 1810 1750
16x31.5 0.025 0.033 0.060 2350 2120 2050
16x35.5 0.022 0.028 0.042 2550 2260 2220
16x40 0.018 0.026 0.034 2900 2410 2370
18x15 0.038 0.070 0.085 1620 1470 1410
18x20 0.028 0.050 0.065 2000 1810 1750
18x25 0.025 0.041 0.057 2200 2000 1940
18x31.5 0.023 0.031 0.048 2800 2220 2110
18x35.5 0.021 0.027 0.041 2900 2460 2300
18x40 0.017 0.025 0.033 3000 2560 2510

Frequency Correction Factor for Ripple Current

Frequency
W.V. [V.DC] [Hz] 60 120 1k 10k 100k
Cap. [uF]
6.8 ~ 330 0.55 0.65 0.85 0.90 1.0
6.3 ~ 63 390 ~ 1000 0.70 0.75 0.90 0.95 1.0
1200 ~ 2200 0.75 0.80 0.90 0.95 1.0
2700 ~ 15000 0.80 0.85 0.95 1.00 1.0
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Aluminum Electrolytic Capacitors

Radial Lead Type

Features

» Long life: 5000 hours at + 105°C

(Expected life: 13 years at + 60°C)
» Low impedance at high frequency & low temperature
* Wide operating temperature range from -55 to +105°C
+ Anti-solvent: Freon-TE, TES, TP35 or equivalents
= Various case sizes (flat to slim) are provided

Specifications

HFZ Series

ltem

Performance Characteristics

OperatAi“r;g;Temperature Range

-55t0 +105 °C

Rated Working Voltage Range

6.3 to 63V DC

Nominal Capacitance Range

22 to 5600pF

Capacitance Tolerance

£20% (120Hz, +20 °C)

Leakage Current

1=0.01CV or 3 [pA] whichever is greater measured with rated

working voltage applied at +20 °C for 2 minutes

tan &

(120Hz, +20°C)

Working voltage [V] 6.3 10 16 25 35 50

63

tan & max. 0.17 0.15 0.10 0.08 0.07 0.06

0.05

For capacitance value >1000pF, add 0.02 per another 1000uF

Impedence at High Frequency

Refer to standard products table (100k/300k/500kHz, +20 °C)

Impedence at Low Temperature

Z(100kHz/-10°C): = 2 times of the specified value (100kHz, +20°C)

Ripple Current

Refer to standard products table (100kHz, +105°C)

High Temperature Loading

Test conditions
Duration
Ambient temperature
Applied voltage

5000 hours
+105 °C

DC voltage with maximum permissible ripple current

specified at + 105 °C (the sum of the DC voltage
and super-imposed peak AC voltage for maximum
permissible ripple current should be equal to rated

DC working voltage)

Post test requirements at +20 °C
Leakage current : = Initial specified value
Capacitance change : + 20% of initial measured value
tan 8 : = 200% of initial specified value
Impedence = 200% of initial specified value

Test conditions

Duration 1000 hours
Ambient temperature +105 °C
Applied voltage (None)
Shelf Life
Post test requirements at +20 °C
Leakage current : = Initial specified value
Capacitance change + 15% of initial measured value
tan & : = 1560% of initial specified value
Impedence = 200% of initial specified value
Capacitors shall be capable of withstanding exposure to the following cleaning solvents.
Conditions Solvent Exposure Temperature Ultrasonic
Cleaning Solvents condition time wave
=boiling
Freon-TE, TES, TP35 Liquid or =5min point at Acceptable
or equivalents vapor (total) 1 atm

19 Panasonic




Aluminum Electrolytic Capacitors

Radial Lead Type HFZ Series
Explanation of Part Numbers
Ejcial  [Flz] L) [ N ]
Common code Series Code W.V.code Capacitance code Suﬁix
\ | : ‘
Capacitances in puF are designated by Suffix code Configurations - —
three numerals. The first two B Ammo-pack | Bmm pitch for @4 - 12.5 Case size variation
numerals are the significant digits and 7.5mm pitch for @16 - 518 code if any
Lhu%%ztr%#r;ggég ?ﬁg@g}%ﬁ?ﬁe BQ Ammo-pack | H=18.5mm height for @8 - 612.5
significant digits. i Ammo-pack | 2.5mm pitch for 93-06.5 & 28x5
Example: 331—330 pF, AX Reel-pack | 5mm pitch for @4-08 + lead first
332—3300 pF AZ Reel-pack | 5mm pitch for 84-68 + lead first
Dimensions [mm]
vinyl sleeve
Safety vent . éd ®
(26. 3mm dia) i H H = e—=— - O
— I - =5
= +
’ : EE&T — \W/ a
L 15min. ‘_‘{ Smin.
L <16 : L+1.0max. #D+0. 5max.
L 220 : L+2. Omax.
Body dia. oD | 8 10 12.5 16 18
BodylengthL| — — | =256 | =30 | — —
Leaddia.od | 0.6 | 0.6 | 0.6 08 | 0.8 0.8
LeadspaceP| 35 | 5 5 7.5
Case Size vs Capacitance Capacitance [uF]
oo e wvv.a 6.3 10 16 25 35 50 63
D x L [mm] (0J) (1A) (10) (1E) (1v) (1H) (1J)
8x15 330 220 150 82 56 33 22
8x20 470 390 220L 120L 82L 47 33L
10x16 390 330 220 120 82 39 33
10x20 560 470 330 180 120 68 47
10x25 820 680 390 220 150 82 56
10x 30 1200L 1000L 560 330L 220L 120L 82L
12.5x20 1000 820 470 270 180 100 82
12.5x25 1200 1000 680 330 220 120 100
12.5x 30 1500 1200L 820L 470L 330L 180L 120
125x 35 2200L 1800L 1000L 560L 390L 220L 150L
12.5x40 2700L 2200L 1200L 680L 470L 270L 180L
16x20 1800 1200 820 470 330 180 150
16x25 2200 1800 1000 560 390 220 180
16x31.5 3300 2200 1500 820 560 330 220L
16x35.5 3900L 2700 1800L 1000L 680 390L 270
16 x 40 4700L 3300L 2200L 1200L 820L 470L 330L
18x20 2200S 1800S 1200 560S 470 220S 180S
18x25 2700 2200S 15008 680 560S 270 220
18x31.5 3900 3300 1800 1000 820 390 330
18x35.5 4700 3900 2200 1200 1000 470 390
18 x40 5600 4700 2700 1500 1200 560 470
*Land S of above nominal capacitance are the last suffix code of part numbers ex. ECA1AFZ102L . . . .210x 30
** () shows W.V. code ECA1AFZ102.. ... 212.5x 30
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Aluminum Electrolytic Capacitors
Radial Lead Type

Case Size vs Ripple Current Table

[mA] rms max. at 100kHz, +105°C

HFZ Series

Frequency Correction Factor for
Ripple Current

W.V. [V.DC W.V. [V.DC] 6.3 - 63V
Case Size 6.3-35V 50V 63V Cap. [uf]
Dxtpmm ] Frea. [ 22-330 | 390-1000 | 1200-2200, 2700-
8x15 575 500 450 60 0.55 0.70 0.75 0.80
8x20 760 670 600 120 0.65 0.75 0.80 | 085
10x16 95 | 640 580 1k 0.85 0.90 090 | 095
| 10x 20 1015 890 820 10k 0.90 0.95 095 | 1.00
10x 25 1180 | 1040 950 100k 1.00 1.00 1.00 1.00
10 x 30 1440 1300 1110
12.5x 20 1400 1200 1140
12.5x25 1690 1440 1420
12.5 x 30 1950 1680 1620
12.5x 35 2220 1850 1780
12.5 x40 2390 2010 1950
16 x 20 1690 1470 1450
16 x 25 2010 1810 1750
16 x 31.5 2350 2120 2050
16 x 35.5 2550 2260 2220
16 x 40 2900 2410 2370
18 x 20 2010 1810 1750
18x 25 2200 2000 1940
18 x31.5 2800 2220 2110
18 x35.5 2900 2460 2300
18 x 40 3000 2560 2510
Case Size vs Impedance Table Impedance [Q] max. at +20°C
v, vodl 6.3 - 35 50 63
Case Size Frequency
D x L [mm] 100kHz 300kHz 500kHz 100kHz 300kHz 500kHz 100kHz 300kHz 500kHz
8x 15 0.120 0.132 0.144 0.230 0.253 0.276 0.300 0.330 0.360
8 x 20 0.090 0.099 0.108 0.160 0.176 0.192 0.190 0.209 0.228
10x 16 0.090 0.099 0.108 0.160 0.176 0.192 0.190 0.209 0.228
10x 20 0.065 0.072 0.078 0.110 0.121 0.132 0.140 0.154 0.168
10x25 0.055 0.066 0.071 0.090 0.099 0.108 0.120 0.132 0.144
10x 30 0.045 0.054 0.058 0.075 0.083 0.090 0.095 0.105 0.114
12.5x 20 0.042 0.054 0.063 0.080 0.104 0.120 0.095 0.124 0.143
12.5x25 0.034 0.044 0.051 0.070 0.091 0.105 0.090 0.117 0.134
12.5x 30 0.030 0.039 0.045 0.060 0.078 0.090 0.080 0.104 0.120
12.5x35 0.024 0.031 0.036 0.050 0.065 0.075 0.065 0.085 0.093
12.5 x40 0.021 0.027 0.031 0.043 0.056 0.065 0.060 0.078 0.090
16 x 20 0.034 0.051 0.061 0.053 0.080 0.095 0.070 0.105 0.126
16 x25 0.028 0.042 0.050 0.044 0.060 0.079 0.060 0.090 0.108
16 x31.5 0.025 0.037 0.045 0.033 0.050 0.059 0.050 0.075 0.090
16 x 35.5 0.022 0.033 0.039 0.028 0.042 0.050 0.042 0.063 0.076
16 x 40 0.018 0.027 0.032 0.026 0.039 0.047 0.034 0.051 0.061
18 x 20 0.028 0.044 0.061 0.050 0.080 0.110 0.065 0.104 0.143
18 x 25 0.025 0.040 0.055 0.041 0.067 0.090 0.057 0.092 0.125
18x31.5 0.023 0.036 0.050 0.031 0.050 0.068 0.048 0.077 0.106
18 x 35.5 0.021 0.033 0.046 0.027 0.043 0.059 0.041 0.066 0.090
18 x 40 0.017 0.027 0.037 0.025 0.040 0.055 0.033 0.053 0.073
Panasonic
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Aluminum Electrolytic Capacitors )
Radial Lead Type KA Series

s

Features

» Low profile 7mm height for g4 ~ 28 mm

= Various lead taping for high density insertion
« Anti-solvent: Freon-TE, TES, TP35 etc.

Specifications
[tem Performance Characteristics
Operating Temperature Range —-40 10 +85 °C
Rated Working Voltage Range 4 10 50V DC
Nominal Capacitance Range 0.1 to 470uF
Capacitance Tolerance +20% (120Hz, +20 °C)
Leakage Current 1<0.01CV or 3 [uA] whichever is greater measured after 2 minutes application of rated
working voltage applied at +20 °C
tan & Working voltage [V] 4 6.3 10 16 25 35 50
an (120Hz, +20°C) [ tan & max. 0.35 0.24 0.20 0.16 0.14 0.12 0.10
Impedance ratio max. at 120Hz.
Working voltage [V] 4 6.3 10 16 25 35 50
Characteristics at Low Temperature -25 °C/+20 °C 7 4 3 2 2 2 2
-40 °C/+20 °C 15 8 6 4 4 3 3
Test conditions
Duration : 1000 hours
Ambient temperature : +105 °C
Applied voltage : Rated DC working voltage

High Temperature Loading
Post test requirements at +20 °C

Leakage current : < Initial specified value
Capacitance change : +20% of initial measured value
tan & : < 200% of initial specified value
Test conditions Post test requirements at +20 °C
Shelf Life Duration : 1000 hours  Same limits for high temperature
Ambient temperature : +85 °C loading.
Applied voltage : (None)

Capacitors shall be capable of withstanding exposure to the following cleaning solvents.

Conditions Solvent Exposure Temperature Ultrasonic
Cleaning Solvents condition time wave
<boiling
Freon-TE, TES, TP35 Liquid or <5 min point at Acceptable
or equivalents vapor (total) 1 atm

Panasonic 22



Aluminum Electrolytic Capacitors
Radial Lead Type KA Series

Explanation of Part Numbers

EJlc]le] &l L) [KJa] [ ] ]

Common code Shape W.V code Series code Capacitance code Suffix
Suffix code Configurations
B Ammo-pack 5mm pitch for @4 ~ 212.5
7.5mm pitch for 216 ~ 218
BQ Ammo-pack | H=18.5mm height for o8 ~ 12.5
i Ammo-pack | 2.5mm pitch for @3 ~ 6.5 & 98x5
AX Reel-pack 5mm pitch for 84 ~ @8 + lead first
AZ Reel-pack 5mm pitch for 94 ~ @8 - lead first
Dimensions in mm (not to scale)
Vinyl sleeve
Body Dia. @D 4 5 6.3 8
Lead Dia. od 0.45 0.45 0.45 0.45
Lead space P 15 2 2.5 3.5
"L+1max 15 min. 5m|n ¢D+05max
Case size/Ripple current @DxL (Mm)/(mA) r.m.s. (120 Hz/ +85 °C)
o D9 4 (0G) 6.3 (0J) 10 (1A) 16 (10) 25 (1E) 35 (1V) 50 (1H)
0.1 (OR1) 4x7 1
0.22 (R22) 4x7 2
0.33 (R33) 4x7 3
0.47 (R47) 4x7 5
1.0 (010) 4x7 10
2.2 (2R2) 4x7 16
3.3 (3RY) ax7 18
4.7 (4R7) 4x7 21 |4x7 22 |4x7 23
10 (100) ax7 28 |4x7 28 |bx7 30 |5x7 35
22 (220) 4x7 35 |4x7 39 | 5x7 55 |6.3x7 60 |6.3x7 60
33 (330) 4x7 43 | 5x7 60 |6.3x7 65 |6.3x7 65 |8x7 75
47 (470) ax7 34 | 4x7 46 | 5x7 65 | 5x7 70 |6.3x7 70 | 8x7 85
100 (101) 5x7 61 | 5x7 71 | 6.3x7 80 |6.3x7 91
220 (221) 6.3x7 82 | 6.3x7 103 | 8x7 120
330 (331) 8x7 110 | 87 130 Case Ripple
470 471) 8x7 140 size current

* () shows W.V. and capacitance code.
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Aluminum Electrolytic Capacitors
Radial Lead Type KS Series

Features
* Low profile 5mm height for g3 ~ 8 mm
» Various lead taping for high density insertion 7 /
7/
Specifications
ltem Performance Characteristics
Operating Temperature Range —401t0 +85 °C
Rated Working Voltage Range 4 1o 50V DC
Nominal Capacitance Range 0.1 to 330uF
Capacitance Tolerance +20% (120Hz, +20 °C)
Leakage Current I1<0.01CV or 3 [uA] whichever is greater measured after 2 minutes application of rated
working voltage applied at +20 °C
s Working voltage [V] 4 6.3 10 16 25 35 50
tan (120Hz, +20°C) |[tan & max. 035| 024 0.20 0.16 0.14 0.12 0.10
Impedance ratio max. at 120Hz.
Working voltage [V] 4 6.3 10 16 25 35 50
Characteristics at Low Temperature -25 °C/+20 °C 7 4 3 2 2 2 2
-40 °C/+20 °C 15 8 6 4 4 3 3
Test conditions
Duration : 1000 hours
Ambient temperature : +85 °C
Applied voltage : Rated DC working voltage
High Temperature Loading
Post test requirements at +20 °C
Leakage current : = Initial specified value
Capacitance change : +20% of initial measured value
tan & : = 200% of initial specified value
Test conditions Post test requirements at +20 °C
Shelf Life Duration : 1000 hours  Same limits for high temperature
Ambient temperature : +85 °C loading.
Applied voltage : (None)
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Aluminum Electrolytic Capacitors
Radial Lead Type KS Series

Explanation of Part Numbers

EJ[ClE| L ks [T LJ
Common code Shape W.V code Serie‘s code Capacitance code Sjﬁix
‘ -
Series code KK KS Suffix code Configurations
Size 23 04~08 B A K 5mm pitch for o4 ~ 12.5
MMO-PACK 1 7 5mm pitch for 016 ~ 218

BQ Ammo-pack | H=18.5mm height for 88 ~ 12.5
i Ammo-pack | 2.5mm pitch for @3 ~ 06.5 & @8x5
AX Reel-pack 5mm pitch for @4 ~ @8 + lead first
AZ Reel-pack 5mm pitch for @4 ~ @8 - lead first

Dimensions in mm (not to scale)

Vinyl sleeve
#d o o
e TN T 3
(S E::_;’Q___ \ / °+_l Body Dia. oD 3 4 5 6.3 8
L1 maxi ' i5min. 5 min. [ = Lead Dia. ed 0.4 0.45 0.45 0.45 0.45
- - - - [ pa— Lead space P 1.0 1.5 2 2.5 2.5
#D+0.5 max.
Case size/Ripple current @DxL (mm)/(mA) r.m.s. (120 Hz/ +85 °C)
capgm 9 4 (0G) 6.3 (0J) 10 (1A) 16 (10) 25 (1E) 35 (1V) 50 (1H)
0.1 (OR1) o4x5 1
0.22 (R22) *4x5 2
0.33 (R33) o4x5 3
0.47 (R47) o455 5
1.0 (010) o4x5 10
2.2 (2R?) 3x5 8 4x5 16
3.3 (3R3) 3x5 10 |4x5 16 |4x5 18
47 (4R7) o455 22 | 4x5 22 |5x5 23
10 (100) o4x5 28 |5x5 28 |5x5 30 |6.3%5 35
22 (220) | 3x%5 19 | 4x5 29 | 5x5 35 |5x5 39 16.3x5 55 |6.3x5 60 |8x5 60
33 (330) | 4x5 26 | 5x5 38 |5%5 43 [6.3x5 60 |6.3x5 65 |8x5 65
47 (470) | 4x5 34 |5x5 46 |6.3x5 65 |6.3x5 70 8x5 85
100 (101) | 5%5 61 |6.3x5 71 |6.3x5 80 |8x5 91
220 (221) | 6.3%5 82 8x5 120 Case  |Ripple
330 (331) 8x5 130 size current|

* @3x5 size is available on request (shown with e).
Products of 63 V DC is available on request.
** () shows W.V. and capacitance code.
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Aluminum Electrolytic Capacitors
Radial Lead Type KG Series

Features

* Low profile 7mm height for g4 ~ 8 mm

» Long life: 1000 hours at +105 °C

» Various lead taping for high density insertion
+ Anti-solvent: Freon-TE, TES, TP35 etc.

Specifications
Item Performance Characteristics
Operating Temperature Range —-55t0 +105 °C
Rated Working Voltage Range 6.3 to 50V DC
Nominal Capacitance Range 0.1 to 220pF
Capacitance Tolerance +20% (120Hz, +20 °C)
Leakage Current 1<0.01CV or 3 [uA] whichever is greater measured after 2 minutes application of rated
working voltage applied at +20 °C
an’s Working voltage [V] 6.3 10 16 25 35 50
an (120Hz, +20°C) |[tan & max. 0.22 0.19 0.16 0.14 0.12 0.10
Impedance ratio max. at 120Hz.
Working voltage [V] 6.3 10 16 25 35 50
Characteristics at Low Temperature -25 °C/+20 °C 3 2 2 2 2 2
-40 °C/+20 °C 6 5 3 3 3 3
-55 °C/+20 °C 8 6 4 4 4 4
Impedance Refer to standard products table (100kHz, +20 °C)
Test conditions
Duration : 1000 hours
Ambient temperature : +105 °C
Applied voltage : Rated DC working voltage
High Temperature Loading
Post test requirements at +20 °C
Leakage current : < Initial specified value
Capacitance change : +20% of initial measured value
tan & : < 200% of initial specified value
Test conditions Post test requirements at +20 °C
Shelf Life Duration : 1000 hours Same limits for high temperature
Ambient temperature : +105 °C loading.
Applied voltage : (None)
Capacitors shall be capable of withstanding exposure to the following cleaning solvents.
Conditions Solvent Exposure Temperature Ultrasonic
Cleaning Solvents condition time wave
<boiling
Freon-TE, TES, TP35 Liquid or <5 min point at Acceptable
or equivalents vapor (total) 1 atm

Panasonic 26



Aluminum Electrolytic Capacitors
Radial Lead Type

KG Series

Explanation of Part Numbers

NN

Suffix

Common code Shape W.V. code Series code Capacitance code
Dimensions in mm (not to scale)
Vinyl sleeve
. i 1
: Lo Body Dia. oD 4 5 6.3 8
/) ! Lead Dia. od 0.45 0.45 0.45 0.45
‘ - ; Lead space P 1.5 2 2.5 3.5
L +1 max. 15min. 5 min.
Case size/Ripple current DXL (mm)/(mA) r.m.s. (120 Hz/ +85 °C)
oo 1) e e 6.3 (0) 10 (1A) 16 (1C) 25 (1E) 35 (1V) 50 (1H)
01 (ORY) 4x7 1.7]22
0.15 (R15) ax7 2.5[16
0.22 (R22) ax7 3.5[12
0.33 (R33) 4x7 5.4[10
0.47 (R47) 4x7 7.6[10
0.68 (R68) ax7 10 |10
1.0 (010) 4x7 16 |10
15 (1R5) ax7 24 |10
22 (2R2) ax7 36 |10
33 (3R3) ax7 47 |10
47 (4R7) a7 |47 |10 | ax7 47 |10
6.8 (6R8) ax7 | 47 Mo |axz | 47 10 |ax7 |47 |10 |sx7 70 | 5
10 (100) ax7 | 47 o |4ax7 | 47 [10 [sx7 |70 [ 5 |e63x7 [121 | 2
15 (150) ax7 | 47 10 |5x7 | 70 |5 [63x7 121 |2 |e63x7 |121 | 2
22 (220) | 4x7 47 10 |axz | 47 {10 |5x7 |70 |5 |5x7 | 70 |5 |63x7 [121 |2 |87 |190 |1.2
33 (330) |5x7 70 |5 |5x7 |70 | 5 |63x7 |121 |2 |e63x7|121 | 2 [8x7 [190 | 12]|8x7 190 |1.2
47 (470) |5x7 70 |5 |63x7 [121 | 2 |63x7 [121 |2 |[8x7 | 190 | 1.2|8x7 190 | 1.2 | ooxtfmm)|marms @
68  (680) |6.3x7 [121 |2 |63x7 [121 | 2 |8x7 |190 | 12 |8x7 | 190 | 1.2 (100kHz/ 100Ktz
100 (101) |e6.3x7 | 121 |2 |63x7 1121 | 2 |sx7 |190 | 1.2 +106°C) 1+20°C
20  (21) |sxz | 190 | 12 oz | et I

* () shows W.V. and capacitance code.
- |
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Aluminum Electrolytic Capacitors
Snap-In TS-U Series

Features

* For general purpose

* Wide CV value range (33 ~ 47000uF/16 ~ 450V)
» Various case sizes

* Top vent construction

Specifications
[tem Performance Characteristics
Rated Working Voltage Range 16 to 250V DC 400 to 450V DC
Operating Temperature Range -40 °C to +85 °C -25 °Cto +85 °C
Nominal Capacitance Range 120 to 47000pF 33 to 390uF
Capacitance Tolerance +20% (120Hz, +20 °C)
Leakage Current 1=0.01CVor 3 [pA] CV= 100,000 for 16 ~ 100V
| < 3VCOV [pA] CV> 100,000 for 16 ~ 100V & all items of 160 ~ 450V
Leakage current shall be measured after 5 minutes application of rated working voltage at +20 °C.
(C=nominal capacitance in pF, V=rated working voltage in V)
N Working voltage [V] 16 25 35 50 63 80~450
tan (120Hz, +20 °C) |[tan & max. 0.35 0.30 0.25 0.20 0.20 0.15
Refer to standard products table (120Hz, +85 °C)
Correction factor for frequency
Ripple Current Frequency [Hz] 50 60 120 500 1k 10k-50k
16~100V 0.93 0.95 1.00 1.05 1.08 1.15
160~450V 0.75 0.80 1.00 1.20 1.25 1.40
Test conditions
Duration : 2000 hours
Ambient temperature : +85 °C
Applied voltage : DC voltage with maximum permissible ripple current
specified at +85 °C (<rated working voltage)
High Temperature Loading
Post test requirements at +20 °C
Leakage current : = Initial specified value
Capacitance change : +20% of initial measured value
tan & : = 150% of initial specified value
Test conditions Post test requirements at +20 °C
Shelf Life Duration : 1000 hours ~ Same limits for high temperature
Ambient temperature : +85 °C loading.
Applied voltage : (None)
Pre-treatment for measurements
Measurements shall be conducted after application of DC working voltage for 30 minutes
Dimensions [mm]
Terminal
Polarity bar viny! sleeve ‘0 0.8+0-2 |- 2.0max
/ ‘| —0.
Safety vent 1
=\ = ™
b~ i 1S
- - -
~ |
—1.5%0.2
L+2 max. J # D+1max. #D
-1 1
6.3*+1 PC Board Mounting Holes
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Aluminum Electrolytic Capacitors
Snap-In TS-U Series

Explanation of Part Numbers

E|c]e] [s] [ U NN ]
Common code Shape W.V code Series code Capacitance code Case code
I
W.V. code| 1C |[1E | 1V | 1H|1J |1K| 2A Capacitances in uF are L
W.V. (V) |16 |25 | 35| 50(63 |80[100 designated by three numerals. fml | 25 | 315 | 40 | 50
The first two numerals are the oD
significant digits and the last mm)
W.V. code| 2C| 2D | 2E | 2T | 2G| 2W numeral designates the number 22 | D E G H
W.V. 160(200|250(385 400450 of zeroes that follow the
V) significant digits. 25 |J | K | M|N
Example: 331—330 pF, 30 | Q R T U
332—3300 uF 35 | - X Y | @
Z:L =51Tmm
Expected Life for Ripple Current & Ambient Temperature Stress
eCalculation Formula
The life of aluminum electrolytic capacitors is highly affected by applied Where:
ripple current and ambient temperature. In general the relation | : Ripple current to be applied to the capacitor at T°C (120Hz).....
between life time, ripple current and ambient temperature is known as: (A rms]
L= L0><2T0'rr + At (/)7 I+ Specified maximum permissible ripple current at 120Hz, +85°C
10 [A rms]
Atvs T (i = constant) L : Expected life at T°C.....[n]
9 Lo : Specified life (TSU series: 2000 hours).....[N]

T : Ambient temperature.....[°C]
To : Hot spot temperature in the capacitor element = [maximum

@

gE ; N operating temperature] + [At at maximum ambient temperature]
23 N = [maximum temperature (TSU series: +90 °C).....[°C]

g; 6 At : Temperature rise at constant current flow of maximum

[ [— permissible ripple current value specified at +85 °C (see the

v

graph ' Atvs T).....[°C]

) " 2 .

a : <2 tim

i <0 0 e m % [Conditions: (I/Ip) < 2 times]
Ambient temperature = T[°C]

e Expected Life (calculated on the basis of specified life in high temperature loading)

100
50 +45°C
40
30
— 20 _——
38 +65°C ~r
v O
§ % 10— L
Q = : e
X @
W o
5
4 +85°C
3 Z1
2
1
0 0.1 0.2 03 04 05 06 07 08 09 10 11 1.2 1.3 14 1.5
Ripple current duty factor = I/I,
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Aluminum Electrolytic Capacitors
Snap-in TS-U Series

Case Size Table

(16v) (25v)
Cap. | Ripple Case size @D x L [mm] Cap. | Ripple Case size gD x L [mm]
[uF] | current [uF] | current
4700 1.60 22x25 3300 1.60 22x25
6800 1.80 22x31.5 | 25x25 4700 1.80 22x31.5 | 25x25
10000 2.40 22x40 25x31.5 | 30x25 6800 2.30 22x40 25x31.5 | 30x25
15000 3.20 22x50 25x40 30x31.5 10000 2.70 22x50 25x40 30x31.5
22000 3.60 25x50 30x40 35x31.5 15000 3.40 25x50 30x40 35x31.5
33000 4.40 30x50 35x40 22000 4.20 30x50 35x40
47000 4.70 35x51 33000 4.60 35x51
(35V) (50V)
Cap. | Ripple Case size oD x L [mm] Cap. | Ripple Case size oD x L [mm]
[uF] | current [uF] | current
2200 1.40 22x25 1500 1.20 22x25
3300 1.70 22x31.5 | 25x25 2200 1.40 22x31.5 | 25x25
4700 2.00 22x40 25x31.5 | 30x25 3300 1.70 22x40 25x31.5 | 30x25
6800 2.40 22x50 25x40 30x31.5 4700 2.10 22x50 25x40 30x31.5
10000 3.00 25x50 30x40 35x31.5 6800 2.60 25x50 30x40 35x31.5
15000 3.70 30x50 35x40 10000 3.40 30x50 35x40
22000 4.00 35x51 15000 3.70 35x51
63V) (80V)
Cap. | Ripple Case size gD x L [mm] Cap. | Ripple Case size oD x L [mm]
[uF] | current [uF] | current
1000 1.20 22x25 680 1.00 22x25
1500 1.30 22x31.5 | 25x25 1000 1.20 22x31.56 | 25x25
2200 1.50 22x40 25x31.5 | 30x25 1500 1.40 22x40 25x31.5 | 30x25
3300 1.90 22x50 25x40 30x31.5 2200 1.70 22x50 25x40 30x31.5
4700 2.30 25x50 30x40 35x31.5 3300 2.10 25x50 30x40 35x31.5
6800 3.00 30x50 35x40 4700 2.60 30x50 35x40
10000 3.30 35x51 6800 3.10 35x51
(100V) (160V)
Cap. | Ripple Case size gD x L [mm] Cap. | Ripple Case size oD x L [mm]
[wF] | current [uF] | current
470 1.00 22x25 180 0.65 22x25
680 1.10 22x31.5 | 25x25 270 0.87 22x31.5 | 25x25
1000 1.20 22x40 25x31.5 | 30x25 390 1.10 22x40 25x31.5 | 30x25
1500 1.50 22x50 25x40 30x31.5 560 1.30 22x50 25x40 30x31.5
2200 1.80 25x50 30x40 35x31.5 820 1.50 25x50 30x40 35x31.5
3300 2.40 30x50 35x40 1200 1.80 30x50 35x40
4700 2.70 35x51 1500 2.00 35x51
(200V) (250V)
Cap. | Ripple Case size @D x L [mm)] Cap. | Ripple Case size gD x L [mm]
[uF] | current [uF] | current
150 0.65 22x25 120 0.45 22x25
220 0.87 22x31.5 | 25x25 150 0.65 22x31.5 | 25x25
330 1.10 22x40 25x31.5 | 30x25 220 0.87 22x40 25x31.5 | 30x25
470 1.30 22x50 25x40 30x31.5 330 1.10 22x50 25x40 30x31.5
680 1.50 25x50 30x40 35x31.5 470 1.30 25x50 30x40 35x31.5
1000 1.80 30x50 35x40 680 1.50 30x50 35x40
1200 2.00 35x51 1000 1.90 35x51
(385/400V) (450V)
Cap. | Ripple Case size @D x L [mm] Cap. | Ripple Case size gD x L [mm]
[uF] | current [uF] | current
47 0.25 22x25 33 0.20 22x25
68 0.35 22x31.5 | 25x25 47 0.29 22x31.5 | 25x25
100 0.47 22x40 25x31.5 | 30x25 68 0.38 22x40 25x31.5 | 30x25
150 0.60 22x50 25x40 30x31.5 100 0.52 22x50 25x40 30x31.5
220 0.75 25x50 30x40 35x31.5 150 0.70 25x50 30x40 35x31.5
270 0.90 30x50 35x40 220 0.92 30x50 35x40
390 1.10 35x51 330 1.10 35x51

* Ripple current: [A] rms at 120Hz, +85 °C
** Capacitors of 835x51 should be reinforced with supplementary adhesive when mounting to P.W.B.
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Aluminum Electrolytic Capacitors

Snap-in TS-NH Series

Features

» Long life 105 °C 2000 hours & high ripple current
*  Wide CV value range (47 ~ 47000uF/10 ~ 400V)
» Various case size & top vent constructions

Specifications
ltem Performance Characteristics
Rated Working Voltage Range 10 to 250V DC 400V DC
Operating Temperature Range -40 to +105 °C -25t0 +105 °C
Nominal Capacitance Range 68 to 47000uF 33 to 220uF

Capacitance Tolerance +20% (120Hz, +20 °C)

Leakage Current 1<0.01CV or 3 [uA] CV< 100,000 for 16 ~ 100V
| <3VCV [pAl CV> 100,000 for 16 ~ 100V & all items of 160 ~ 450V

Leakage current shall be measured after 5 minutes application of rated working voltage at +20 °C.
(C=nominal capacitance in pF, V=rated working voltage in V)

Working voltage [V] 10 16 25 35 50 63
tan & tan & max. 0.45 0.35 0.30 0.23 0.18 0.16
Rated working voltage [V] 80 100 160 ’ 200 250 400
(120Hz, +20°C) |tan & max. 0.12 0.11 0.10 [ 0.10 0.10 0.10
Refer to standard products table (120Hz, +105 °C)
Correction factor for frequency
Ripple Current Frequency [Hz] 50 60 120 500 1k 10k-50k
10~100V 0.93 0.95 1.00 1.05 1.08 1.15
160~450V 0.75 0.80 1.00 1.20 1.25 1.40
Test conditions
Duration 2000 hours
Ambient temperature +85 °C

Applied voltage DC voltage with maximum permissible ripple current
specified at +85 °C (<rated working voltage)

High Temperature Loading
Post test requirements at +20 °C

Leakage current : < Initial specified value

Capacitance change
tan &

+20% of initial measured value
< 150% of initial specified value

Shelf Life

Test conditions
Duration
Ambient temperature
Applied voltage

Pre-treatment for measurements

Measurements shall be conducted after application of DC working voltage for 30 minutes

Post test requirements at +20 °C

1000 hours Same limits for high temperature
+85 °C loading.
(None)
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Aluminum Electrolytic Capacitors

Snap-in

TS-NH Series

Explanation of Part Numbers

E[clE] s [ 6 L] L

Common code Shape W.V code Series code Capacitance code Case code
[
W.V. code [1A|1C 1E 1V |1H [1J [1K| 2A gapacit?ng%s i?huF are | " L] o5 | 315 | 40 50
esignated by three numerals. mm .
W.V. (V) [10]16{25 |35 |50 |63 [80|100 The first two numerals are the oD
significant digits and the last tmm)
W.V. code 2C | 2D | 2E |2G numeral designates the number 22 D E G H
of zeroes that follow the
W.V. (V) 160 |200 |250|400 significant digits. 25 J K M N
Example: 331—330 pF, 30 | Q R T U
332—3300 pF 35 - X Y (v4)
Z:L=51Tmm
Dimensions [mm]
Terminal
Polarity bar vinyl sleeve 0
y
Safety vent ]
) N
> _ B P~
=4
L
L+2 max. J $ D+1max. 4D
LAl |
6.3%1

PC Board Mounting Holes

e Expected Life (calculated on the basis of specified life in high temperature loading — see equation p. 29)

Expected
life [ x 103h]

500
400

300
200

100

50
40
30

20

10

~N w bu

+45°C
1 ———
)
+65°C
ﬁ\
\___
+85°C
1/
+105°C
0 01 02 03 04 05 06 07 08 09 10 11 12 13 14 1.5

Ripple current duty factor = 1/l
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Aluminum Electrolytic Capacitors
Snap-in TS-NH Series

. |
Case Size Table

(1ov) (1ev)
Cap. | Ripple Case size oD x L [mm] Cap. | Ripple Case size oD x L [mm]
[uF] | current [wF] | current
4700 1.80 22x25 3300 1.60 22x25
6800 2.10 22x31.5 | 25x25 4700 2.00 22x31.5 | 25x25
10000 2.50 22x40 25x31.5 | 30x25 6800 2.40 22x40 25x31.5 | 30x25
15000 | 3.10 22x50 | 25x40 | 30x31.5 10000 | 2.90 22x50 | 25x40 | 30x31.5
22000 | 340 | 25x50 | 30x40 | 35x31.5 15000 = 3.50 25x50 | 30x40 | 35x31.5
33000 3.90 30x50 35x40 22000 4.20 30x50 35x40
47000 | 4.90 35x51 33000 4.80 | 35x51
ev) (@5v)
Cap. | Ripple Case size oD x L [mm)] Cap. | Ripple Case size oD x L [mm]
[uF] | current [uF] | current
2200 1.50 22x25 1500 1.40 22x25
3300 1.70 22x31.5 | 25x25 2200 1.60 22x31.5 | 25x25
4700 2.20 22x40 25x31.5 | 30x25 3300 1.80 22x40 25x31.5 | 30x25
6800 2.60 22x50 25x40 30x31.5 4700 2.30 22x50 25x40 30x31.5
10000 3.10 25x50 30x40 35x31.5 6800 2.90 25x50 30x40 35x31.5
15000 3.50 30x50 35x40 10000 3.50 30x50 35x40
22000 4.00 35x51 15000 3.90 35x51
(50V) (63V)
Cap. | Ripple Case size gD x L [mm] Cap. | Ripple Case size oD x L [mm]
[uF] | current [uF] | current
1000 1.30 22x25 680 0.90 22x25
1500 1.50 22x31.5 | 25x25 1000 1.30 22x31.5 | 25x25
2200 1.90 22x40 25x31.5 | 30x25 1500 1.60 22x40 25x31.5 | 30x25
3300 2.30 22x50 25x40 30x31.5 2200 2.00 22x50 25x40 30x31.5
4700 2.80 25x50 30x40 35x31.5 3300 2.50 25x50 30x40 35x31.5
6800 3.20 30x50 35x40 4700 2.90 30x50 35x40
10000 3.70 35x51 6800 3.30 35x51
(80V) (100V)
Cap. | Ripple Case size gD x L [mm] N Cap. | Ripple Case size oD x L [mm]
[uF] | current [uF] | current
470 0.80 22x25 330 0.70 22x25
680 1.20 22x31.5 | 25x25 470 1.20 22x31.5 | 25x25
1000 1.50 22x40 25x31.5 | 30x25 680 1.40 22x40 25x31.56 | 30x25
1500 1.80 22x50 25x40 30x31.5 1000 1.70 22x50 25x40 30x31.5
2200 2.30 25x50 30x40 35x31.5 1500 2.10 25x50 30x40 35x31.5
3300 2.80 30x50 35x40 2200 2.60 30x50 35x40
4700 3.00 35x51 3300 2.90 35x51
(160V) (200V)
Cap. | Ripple Case size @D x L [mm] Cap. | Ripple Case size oD x L [mm)]
[uF] | current [uF] | current
150 0.70 22x25 100 0.72 22x25
220 1.00 22x31.5 | 25x25 150 0.80 22x31.5 | 25x25
330 1.20 22x40 25x31.5 | 30x25 220 1.00 22x40 25x31.5 | 30x25
470 1.40 22x50 25x40 30x31.5 330 1.20 22x50 25x40 30x31.5
680 1.70 25x50 30x40 35x31.5 470 1.40 25x50 30x40 35x31.5
820 2.00 30x50 35x40 680 1.70 30x50 35x40
1200 2.30 35x51 1000 2.10 35x51
(250V) (400V)
Cap. | Ripple Case size oD x L [mm] Cap. | Ripple Case size oD x L [mm]
[uF] | current [uF] | current
68 0.45 22x25 33 0.33 22x25
100 0.72 22x31.5 | 25x25 47 0.47 22x31.5 | 25x25
150 0.80 22x40 25x31.5 | 30x25 68 0.56 22x40 25x31.5 | 30x25
220 1.05 22x50 25x40 30x31.5 100 0.69 22x50 25x40 30x31.5
330 1.25 25x50 30x40 35x31.5 150 0.82 25x50 30x40 35x31.5
470 1.45 30x50 35x40 220 1.00 30x50 35x40
680 1.80 35x51 330 1.20 35x51

*Ripple current: [A] rms at 120Hz, +105 °C
** Capacitors of @35x51 | should be reinforced with supplementary adhesive when mounting to P.W.B.
-]
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Aluminum Electrolytic Capacitors
Snap-in TS-NXA Series

Features

*  Premum industrial grade
» Long life 5000 hours at +105°C with ripple current applied

. L . CE
» Expected life: 75000 hours at +65°C with ripple current applied NXA®
+ Various case sizes & top vent construction osc 9l
Specifications
Item Performance Characteristics
Rated Working Voltage Range 160 to 250V DC 400V DC
Operating Temperature Range -40to +105 °C -25to +105 °C
Nominal Capacitance Range 39 to 1200uF
Capacitance Tolerance +20% (120Hz, +20 °C)
1< 3GV [pA] after 5 minutes application of rated working voltage at +20 °C.
Leakage Current (C=nominal capacitance in pF, V = rated working voltage in V)
tan & 0.15 max (120Hz, +20°C)
Refer to standard products table (120Hz, +85°C)
Correction factor for frequency
Ripple Current ‘ Frequency [Hz] 50 60 120 500 1k ’ 10k-50k
|Correctionfactor | 0.75 | 08 | 1.0 | 12 | 125 | 14
For capacitance value >1000uF, add 0.02 per another 1000uF
Test conditions
Duration : 5000 hours
Ambient temperature : +105 °C
Applied voltage : DC voltage with maximum permissible ripple current
specified at + 105 °C (<rated working voltage)
High Temperature Loading Post test requirements at +20 °C
Leakage current : < Initial specified value
Capacitance change : + 20% of initial measured value
tan & : <200% of initial specified value
Test conditions
Duration : 1000 hours
Ambient temperature : +105 °C
Applied voltage : (None)
Shelf Life
Post test requirements at +20 °C
Leakage current : < Initial specified value
Capacitance change : + 15% of initial measured value
tan & : < initial specified value
Pre-treatment for measurements.
Measurements shall be conducted after application of DC working voltage for 30 minutes
Dimensions [mm]
Terminal
Polarity bar vinyl sleeve 70
/
Safety vent .
— N\ —
B i Z
S
L
L+2 max. L $ D+1max. D
-
6.3%1 PC Board Mounting Holes
L
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Aluminum Electrolytic Capacitors
Snap-in TS-NXA Series

Explanation of Part Numbers - Regular Size

e - e . —— :
Eliclo] ] LI I L] LI T
Common code Shape W.V 9ode Series code Capacitance code Casela code
B [ T S - = | -
’ W.V. codel 2C | 2D| 2E | 2G Capacitances in pF are i Code | Dia. Suﬁilxtfor tgpk
\ = designated by three numerals. | A 20mm | Insulation aisk
WV, (V) [160] 200/250] 400 The first two numerals are the | B | 22mm A | With
significant digits and the last C | 25mm ‘ Disk
numeral designates the number D | 30mm .
of zeroes that follow the E [ 35mm B | (without
significant digits. Disk)
Example: 331—330 pF, .
332—3300 pF ‘
Expected Life for Ripple Current & Ambient Temperature Stress
eCalculation Formula
The life of aluminum electrolytic capacitors is highly affected by Where:
applied ripple current and ambient temperature. In general the I : Ripple current to be applied to the capacitor at T°C (120Hz).....
relation between life time, ripple current and ambient temperature Arms]
is known as:

Ip : Specified maximum permissible ripple current at 120Hz,
+105°C.....[A rmg]

L LoxoTo T+ At
10 L : Expected life at T°C.....[n]

At vs T (i = constant) Lo : Specified life (TSNXA series: 5000 hours).....[N]

9 T : Ambient temperature.....[°C]

8 To : Hot spot temperature in the capacitor element = [maximum
oo operating temperature] + [At at maximum ambient temperature]
g% 7 \\\ = [maximum temperature (TSNXA series: +110 °C)].....[°C]
£
é’n 6 At : Temperature rise at constant current flow of maximum
2] T~ —— permissible ripple current value specified at +105 °C (see the

5 graph ' Atvs T).....[°C]

o 2 )
45 = % -5 = 55 9 70 [Conditions: (I/Ip) < 2 times]

Ambient temperature = T[°C]

e Expected Life (calculated on the basis of specified life in high temperature loading)

1000 T
+45°C
500 bt
400 P —— L
300
+65°C o
100 EAI
T
50 1
Expected 40 +85°C
life [1035h] 30 b A
20
ol
10 +105°C
£
V4
5
4
3
2
1
0 01 02 03 04 05 06 07 08 09 10 1.1 1.2 13 14 1.5
Ripple current duty factor = 1/l
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Aluminum Electrolytic Capacitors
Snap-In TS-NXA Series

Case Size Table

(160V) (200V)
Case Case

Cap code Case size oD x L [mm] Cap code Case size oD x L [mm]

WA |ont A B c D E WF] ot A B c D E
100 | 0.70 20x25 100 | 0.70 20x25
150 | 0.85 22x25 120 | 0.75 22x25
180 | 0.90 22x25 150 | 0.85 22x25
220 | 1.00 22x30 | 25x25 180 | 0.90 22x30 | 25x25
270 | 1.10 22x30 | 25x25 220 | 1.00 22x35 | 25x30 | 30x25
330 | 1.20 22x35 | 25x30 | 30x25 270 | 1.10 22x40 | 25x30 | 30x25
390 | 1.30 22x40 | 25x30 | 30x25 330 | 1.20 22x45 | 25x35 | 30x30
470 | 1.40 22x45 | 25x35 | 30x30 390 | 1.30 25x40 | 30x30 | 35x25
560 | 1.50 25x40 | 30x30 470 | 1.40 25x45 | 30x35 | 35x30
680 | 1.70 25x45 | 30x35 | 35x30 560 | 1.50 30x40 | 35x30
820 | 2.00 30x40 | 35x30 680 | 1.70 30x45 | 35x35

1000 | 2.20 30x50 | 35x35 820 | 2.00 30x50 | 35x40
1200 | 2.30 35x40
(250V) (400V)
Case Case
Cap o code Case size oD x L [mm] Cap Ao code Cast? size oD x L [mm]
[uF] current A B C D E o [uF] current A B C D E
82 | 0.64 22x25 39 | 0.40 20x05

100 | 0.70 22x30 | 25x25 47 | 0.47 29%30
120 | 0.75 22x30 | 25x25 56 | 0.51 29535 | 25x25
150 | 0.85 22x35 | 25x30 68 | 0.56 29%40 | 25x30
180 | 0.90 22x40 | 25x30 | 30x25 8o | 0.64 ooxa5 | 95x35 | 30x25
220 | 1.00 22x45 | 25x35 | 30x30 100 | 0.70 29%50 | 25x40 | 30x30
270 | 1.10 22x50 | 256x40 | 30x30 120 | 0.75 25%45 | 30x35 | 35x25
330 | 1.20 25x45 | 30x35 | 35x30 150 | 085 25x50 | 30x40 | 35x30
390 | 1.30 25x50 | 30x40 | 35x30 180 | 0.90 30x45 | 35x35
470 | 1.40 30x45 | 35x35 200 | 1.00 30x50 | 35x40
560 | 1.50 30x50 | 35x40

*Ripple current:[A] rms at 120Hz, +105°C
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Aluminum Electrolytic Capacitors
Snap-In TS-UP Series

Features
» Compact size & for general purpose
(20 ~ 40% less volume than TS-U series)
» Various case size & wide CV value range
» Top vent construction
» Flat Type available for low profile applications

Specifications
[tem Performance Characteristics
| Rated Working Voltage Range 16to250VDC | 400to450vDC
Operating Temperature Range -40 to +85 °C B ) -2510 485 °C )
| Nominal Capacitanoe Range 180 to 68000uF (120 to 15000uF for Flat Type)l 56 to SGQHF (33 to 150uF for Flat Type)
Capacitance Tolerance +20% (120Hz, +20 °C)
Leakage Current | <3VCV [pA] after 5 minutes application of rated working voltage at +20 °C
(C=nominal capacitance in uF, V=rated working voltage in V)
| Working voltage [V] 16 25 35 50 | 63 |80
tan & tan & max. 0.50 0.40 0.35 0.30 0.25 0.20
Working voltage [V] 100 160 200 250 400 450
tan & max. 0.20 0.15 0.15 0.15 0.15 0.15
For capacitance > 33000uF, add the value of (rated capacitance - 33000F) xq 1
(120Hz, +20 °C) 10000uF
Refer to standard products table (120Hz, +85 °C)
Correction factor for frequency
Ripple Current Frequency [Hz] 50 60 120 500 1k 10k-60k |
16~100V 0.93 0.95 1.00 1.05 1.08 115
160~450V 0.75 0.80 1.00 1.20 1.25 1.40
Test conditions
Duration : 2000 hours
Ambient temperature : +85 °C
Applied voltage : DC voltage with maximum permissible ripple current

specified at +85 °C (<rated working voltage)
High Temperature Loading
Post test requirements at +20 °C

Leakage current < Initial specified value

Capacitance change : +20% of initial measured value
tan & : < 200% of initial specified value
Test conditions Post test requirements at +20 °C
Duration : 1000 hours Same limits for high temperature
Ambient temperature : +85 °C loading.
Shelf Life Applied voltage : (None)

Pre-treatment for measurements
Measurements shall be conducted after application of DC working voltage for 30 minutes

Dimension - Regular Size

Terminal
Polarity bar vinyl sleeve 0
-I 0.8+ 2. 0max.

Safety vent 1 -

— \ — ﬁ

R } - _I <

-~ ]
—1.5%0.2
L+2 max. $ D+1max.
6.3%1 PC Board Mounting Holes
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Aluminum Electrolytic Capacitors
Snap-in

TS-UP Series

Explanation of Part Numbers - Regular Size

Ejcjol s 0 [Pl [ L1 [ (A

Example: 331—330 pF,

Common code Shape W.V code Series code Capacitance code Case code
|
W.V. code[1C|1E 1V [1H| 1J | 1K[2A || | Capacitances in uF are Code | Dia. Suffix for top
W.V. (V) [16]25|35 |50 |63 |80 [100 designated by three numerals. A | 20mm insulation disk

The first two numerals are the B 22mm A With
significant digits and the last C | 25mm Disk

W.V. code2C| 2D | 2E | 2T 2G| 2W numeral designates the number D | 30mm I,S

| W.V. (V) [160200|250/385] 400450 of zeroes that follow the E [ 35mm B) | (Without
significant digits. Disk)

332—3300 pF

Expected Life for Ripple Current & Ambient Temperature Stress

eCalculation Formula

: Ripple current to be applied to the capacitor at T°C (120Hz).....

: Specified maximum permissible ripple current at 120Hz,

. Specified life (TSU series: 2000 hours).....[h]

: Hot spot temperature in the capacitor element = [maximum

operating temperature] + [At at maximum ambient temperature]
= [maximum temperature (TSU series: +90 °C)].....[°C]

. Temperature rise at constant current flow of maximum

permissible ripple current value specified at +85 °C (see the

The life of aluminum electrolytic capacitors is highly affected by Where:
applied ripple current and ambient temperature. In general the |
relation between life time, ripple current and ambient temperature
is known as: [A rms]
T[T + At (/1) l
L =L0x2 Orr_ﬂ)h(i] p +85°C....[A rms]
AtvsT (i = constant) L : Expected life at T°C.....[]
9 Lo
T : Ambient temperature.....[°C]
; T
*p N 0
g5’ NS
A
(=4 \
5 graph ' Atvs T).....[°C]
] - [Conditions: (V1)°< 2 times]
49 50 60 70 80 90

Ambient temperature = T [°C]

e Expected Life (calculated on the basis of specified life in high temperature loading)

200
100
50 o
Expected 40 — a5
life [x 103h] 30 - —%
N
20 ] s‘
+65°C T
10 ya
5
4 +85°C
3“—_—% o
2
1
0 01 02 03 04 05 06 07 08 09 10 11 12 13 14 1.5
Ripple current duty factor = I/1,
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Aluminum Electrolytic Capacitors
Snap-in TS-UP Series

Case Size Table - Regular Size

(16V) (25V)
Cap. cog? Case size 2D x L [mm] Cap. Sase Case size oD x L [mm]
[uF] | S, A B c D E (W] | e A B c D | E
| 6800 | 315 20x25] | ||| 4700 ] sos l20x25[ |
| 8200 | 347 |20x30 ‘ - 5600 | 3.36 |20x30
10000 | 3.78 | 20x35 | 22x30 | 25x25 6300 | 3.47 | 20x35 22x30| 25x25
12000 | 452 | 20x40|22x30 | 25x25 8200 | 3.57 | 20x40 | 22x30 | 25x 25
15000 | 5.26 22x35 | 25x30 30x25, | | 10000 = 378 | 22x35  25x30 | 30 x 25
25x35 | 30 x 30 12000 | 410 |  |22x40! 25x35  30x30|
)| 265x40 | 30x 30 15000 | 4.63 22 x50 | 25x40 | 30x 30
25x 45 | 30 x 35 18000 | 5.47 | | 25x45 | 30x35
25 x50 | 30 x 40 | 35 x 30 22000 | 6.10 25x50 | 30 x 40
30x 45 | 35x 35 27000 | 6.21 30x 45 | 35x 35
30 x 50 | 35 x 40 33000 | 6.84 B 30x50 | 35x 40
56000 | 8.73 35 x 45 39000 | 7.36 \ 35 x 45
8000 | 905 | | T o 35x50| | 47000 | 800 | | 35 x 50
(35V) (50v)
Cap. Sase Case size oD x L [mm] Cap. Gase Case size @D x L [mm]
[uF | e A B c D E [WF] | Sore A B c D E
3300 | 273 |20x25 2200 | 226 | 20x25 ] B
3900 | 2.94 | 20x30 2700 | 252 | 20x30
4700 | 326 |20x35 22x30 | 25x25 | | N 3300 273 | 20x35|22x30 | 25x25
5600 3.36 | 20x40|22x30 | 25x25 3900 | 275 |20x40[22x30 ! 25x25
6800 | 3.68 22x35 | 25x 30 4700 | 3.03 22x35 | 25x30 | 30 x 25
8200 | 4.00 22x40 | 25x 35 5600 | 3.42 22x40 | 25x35 | 30 x 30
10000 | 4.42 22x50 | 25x40  30x30  35x25 6300 | 3.85 22x50 | 25x40 | 30 x 30
12000 | 5.05 25x45 | 30 x 35 | 35x 30 8200 | 4.41 25x45 | 30 x 35
15000 | 557 25x50 | 30 x 40 | 35 x 30 10000 | 4.97 25 x50 | 30 x 40
18000 7655—4_‘# B 30x45 | 35x35 12000 | 5.58 - 30 x 45 | 35 x 35
22000 | 6.10 30 x 50 | 35 x 40 15000 | 6.44 30 x 50 | 35 x 40
27000 | 6.84 | 35 x 45 18000 | 6.94 ! 35 x 45
33000 | 7.5 | 35x50 | | 22000 | 7.57 | 35 x 50
(63V) (80V)
Cap. S Case size oD x L [mm] Cap. Case Case size oD x L [mm]
[F] | e A B o} D E R | Shee A B c D E
2200 | 252 | 20x35 | 22x30 | 25x25 1500 | 2.26 |20x35 |22x30  25x25
2700 | 373 | 20x40|22x35 | 25x30 1800 | 252 |20x40 |22x30 | 25x25
3300 | 4.10 22x40 | 25x30 | 30x 25 2200 | 2.73 22x35 | 25x30 | 30 x 25
3900 | 4.44 22x45 | 25x35 | 30x 30 2700 | 278 22 x40 | 25x35 | 30 x 30
4700 | 4.86 22x50 | 25x40 | 30x 30 | 35 x 25 3300 | 3.21 22x50 | 25x40 | 30 x 30
5600 | 5.36 25x45 | 30x 35 | 35 x 30 3900 | 3.59 25x45 | 30x 35
6800 | 5.84 25 x50 | 30 x 40 | 35 x 30 4700 | 4.09 25 x50 | 30 x 40
8200 | 6.00 30 x 45 | 35 x 35 5600 | 4.55 30x 45 | 35x35
10000 | 6.52 35 x 40 6800 | 5.16 30 x 50 | 35 x 40
12000 | 7.15 35 x 50 8200 | 5.83 35 x 50

* Ripple current: [A] rms at 120Hz, +85 °C
*When 35 x 45 and 935 x 50 capacitors are mounted in P.C.B, reinforce them with supplementary utensil or adhesives. (Avoid using adhesives
including halogenated composition.)

Panasonic 39



Aluminum Electrolytic Capacitors
Snap-In TS-UP Series

Case Size Table - Regular Size

(100V) (160V)
Cap. 5o Case size oD x L [mm] Cap. Gase Case size @D x L [mm]
[uF] | S A B o} D E [T s A B c D E
1000 1.96 | 20x35 |22x30 | 25x25 330 1.45 120x30 |22 x25
1200 2.31 20x40 | 22x35 | 25x30 T 390 1.62 |20x35 [22x30 | 25x25
1500 2.57 22 x40 | 26x30 | 30x25 470 2,11 22x30 | 26 x 25
1800 2.84 22x45 | 25x35 | 30x30 560 2.25 22x35 | 25x30 | 30x25
2200 3.14 22 x50 | 265 x40 | 30x 30 680 2.50 22 x40 | 25x35 | 30x 25
2700 3.71 25x45 | 30x35 820 2.75 22x50 | 25x40 | 30x 30
3300 4.06 25 x50 | 30x40 1000 3.00 25x45 | 30x35 [35x25
3900 4.54 30x45 |35x35 1200 3.25 25x50 | 30x35 [35x30
4700 5.13 30 x50 | 35x40 1500 3.73 30x45 |35x35
5600 5.75 35x 45 1800 4.20 30 x50 |35x40
6800 6.60 35 x50 2200 4.78 35x45
2700 5.45 35 x50
(200V) (250V)
Cap. oS Case size oD x L [mm] Cap. Gase Case size oD x L [mm)]
[uF] | Shhe A B c D E [WF] | Gor A B o} D E
270 1.41 20x 30 | 22x25 180 1.07 |20x30 | 22x25
330 1.56 20x35[22x30 | 25x25 220 117 |20x35 | 22x30| 25x25
390 1.68 22x30 | 25x25 270 1.31 22x30| 25x25
470 1.85 22x35 | 256x30 | 30x25 | 330 1.75 22x35| 25x30 | 30x25
560 2.43 22x40 | 25x35 | 30x 25 390 1.91 22x40| 25x35 | 30x25
680 268 22x50 | 26x35 | 30x30 470 2.1 22x45| 25x40 | 30x 30
820 2.93 25x45 | 30x35 [35x25 560 2.25 25x45 | 30x35|35x25
1000 3.25 25x50 | 30x40 | 35x 30 680 2.52 25x50 | 30x40| 35x30
1200 3.50 30x45 | 35x35 820 2.77 30x45|35x35
1500 3.87 30 x50 |35 x40 1000 3.32 30 x50 | 35x40
1800 4.32 35x 45 1200 3.53 35x45
2200 4.92 35 x 50 1500 4.04 35 x50
(385/400V) (450V)
Cap. e Case size oD x L [mm] Cap. @ Case size oD x L [mm]
[uF] | e A B C D E F | o A B o} D E
68 0.76 |20x30 | 22x25 56 0.70 |20x30 | 22 x 25
82 0.83 |20x30 | 22x 25 68 0.76 |20x35 | 22 x30
100 092 |20x35 | 22x30| 25x25 82 0.83 |20x35 | 22x30| 25x25
120 1.02 |[20x40 | 22x35| 25x 30 100 0.93 22x35| 25x30 | 30x25
150 1.16 22x40| 256x30 | 30x 25 120 1.04 22x40 | 25x30 | 30x25
180 1.44 22x 45| 25x35 | 30x 30 150 1.19 22 x50 | 25x40 | 30x30
220 1.49 22x50| 25x40 | 30x 30 180 1.35 25x45| 30x35|35x25
270 1.67 25x45 | 30x35 | 35x30 220 1.56 25x50 | 30x40 | 35x 30
330 1.90 30x40 | 35x35 270 1.78 30x45 | 35x35
390 213 30x45 | 35 x40 330 2.01 30x50 | 35 x40
470 2.39 35 x 40 390 2.24 35 x 45
560 2.69 35 x 50 470 2.53 35 x 50

* Ripple current: [A] rms at 120Hz, +85 °C
*When 935 x 45 and 935 x 50 capacitors are mounted in P.C.B, reinforce them with supplementary utensil or adhesives. (Avoid using adhesives
including halogenated composition.)
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Aluminum Electrolytic Capacitors
Snae-ln TS-UP Series

Explanation of Part Numbers - Flat-Type

Vent

P.W. Board Mounting Holes

Ellello] 5] LIS [P (] L] [¢
Common code Shape W.V code Series code Capacitance code Case code
I |
W.V. code| 1C | 1E |1V [1H [1J [1K | 2A Capacitances in pF are Code | Dia.
W.V. (V) 16|25|35 50 |63 |80 [100 designated by three numerals. B 22mm
The first two numerals are the C 25mm
significant digits and the last D 30mm
W.V. code| 2C | 2P | 2D | 2E 2G‘| 2W numeral designates the number E | 35mm
W.V. (V) |160(180 |200{250 400{450 of zeroes that follow the
significant digits.
Example: 331—330 pF,
332—3300 uF
Dimensions in mm (not to scale)
Standard terminal type
2-¢2.0+0.1 Terminal
Polarity bar  Vinyl sleeve 100 /‘\(;00;01 (t=0.8) =
\ ; . max. 2.0 0.8 5
3 hd <
s 1 15
L+ 2,0ma:x '6‘3,4:1.0 D+ 1.0 max Top of spin

Case size/Ripple current - Flat-Type

oD + 1 x L max. [mm]
[A] rms (120Hz/+85°C)

41

W.V,
Cap. V. DCJ 16 25 35 50 63 80 100
[uF]
470 22 x 20 1.0
680 22x20 |1.0 | 25x20 1.1
1000 22 x20 1.2 25x20 (1.2 30 x 20 1.2
15600 22 x 20 1.2 25 x 20 1.3 | 30x20 (1.4 35 x 20 1.5
2200 22x20 | 1.4 | 25x20 1.4 30 x 20 1.5 ] 35x20 1.7
3300 22x20 | 1.6 | 25x20 | 1.7 | 30x20 1.7 35x20 1.7
4700 22x20 | 1.6 | 25x20 | 1.8 | 30x20 | 20 [ 35x20 | 2.1
6800 25x20 | 1.8 | 30x20 | 2.3 | 35x20 | 2.4
10000 30x20 | 24 | 35x20 | 2.7 Case Ripple
15000 35x20 | 3.2 size current
W.V.
Cap. [V. DC] 160 200 250 400 450
[uF]
33 22 x 20 0.20
47 22 x 20 0.25 25 x 20 0.29
68 25 x 20 0.35 30 x 20 0.38
100 30x20 0.47 35x 20 0.52
120 22 x 20 0.45
150 22 x 20 0.65 25 x 20 0.65 35x 20 0.60
220 22 x 20 0.75 25x 20 0.87 30 x 20 0.87
270 25 x 20 0.87
330 30 x 20 1.00 35x 20 1.10
390 30x20 1.10
470 35x20 1.30 Case Ripple
560 35x20 1.30 size current
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Aluminum Electrolytic Capacitors
Snap-in TS-HA Series

Features

* Compact size(30 ~ 40% less volume than TS-NH series)
» Long life 105 °C 2000 hours & high ripple current

* Various case size & top vent construction

» Flat Type available for low profile applications

Specifications
ltem Performance Characteristics
Rated Working Voltage Range 10 to 250V DC 400V DC
Operating Temperature Range -40 °C to +105 °C -25 °C to +105 °C
Nominal Capacitance Range 180 to 68000uF (B8 to 10000uF for Flat Type) | 56 to 470pF (33 to 100uF for Flat Type)
‘Capacitance Tolerance +20% (120Hz, +20 °C) )
Leakage Current 1 <3VCV [pA] after 5 minutes application of rated working voltage at +20 °C
(C=nominal capacitance in pF, V=rated working voltage in V)
Working voltage [V | 10 16 25 35 50 63 80 |
tan & tan & max. 0.55 0.45 0.35 0.30 0.25 0.20 0.17J
Working voltage [V] 100 160~400
tan & max. 0.15 0.15
(120Hz, +20 °C) | For capacitance value >33000uF, add the value of (rated cap. [uF] - 33000uF) x 0.1
10000uF )
Refer to standard products table (120Hz, +85 °C)
Correction factor for frequency
Ripple Current Frequency [Hz] 50 60 120 500 1k 10k-50k
10~100V 0.93 0.95 1.00 1.05 1.08 1.15
160~400V 0.75 0.80 1.00 1.20 1.25 1.40
Test conditions -
Duration : 2000 hours
Ambient temperature : +105 °C
Applied voltage : DC voltage with maximum permissible ripple current

specified at +105 °C (<rated working voltage)
High Temperature Loading
Post test requirements at +20 °C

Leakage current < Initial specified value

Capacitance change : +20% of initial measured value
tan & : < 200% of initial specified value
Test conditions Post test requirements at +20 °C
Duration : 1000 hours Same limits for high temperature
Ambient temperature : +105 °C loading.
Shelf Life Applied voltage : (None)

Pre-treatment for measurements
Measurements shall be conducted after application of DC working voltage for 30 minutes

Dimension - Regular Size

$2+01 Terminal
Polarity bar vinyl sleeve 0
/
Safety vent

IRy et

- - o~

=
L L+42 max. l_ 4 D+1max. $ D
r~ T T -
6.311 PC Board Mounting Holes
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Aluminum Electrolytic Capacitors
Snap-in TS-HA Series

Explanation of Part Numbers - Regular Size

Eclo s L A L] Ll A
Common code Shape W.V Jcode Series code Capacitance code Case code
) N S R S T - |
| W.V. code[1A[1C | 1E [ 1V TH1J [ 1K | { Capacitances in uF are _ Code| Dia. Suffx fortop |
CW.V.() 101625 35|50 63|80 | designated by three numerals. A | 20mm insulation disk
The first two numerals are the B | 22mm A With
- N N significant digits and the last C | 25mm Disk
_.,W,.,\Z:_QQQQ,_ZAJ,ZQ 12D | 2E | 2T [2G numeral designates the number D 130 e
W.V. (V) [100 /160 200|250 385400 ‘ of zeroes that follow the mm (B) | (Without
S S significant digits. E | 35mm Disk)
Example: 331—330 pF, -
’ 332—3300 pF
Expected Life for Ripple Current & Ambient Temperature Stress
eCalculation Formula
The life of aluminum electrolytic capacitors is highly affected by Where:
applied ripple current and ambient temperature. In general the | : Ripple current to be applied to the capacitor at T°C (120Hz).....
relation between life time, ripple current and ambient temperature
is known as: [Arms]
T[T + At (I/1 )2 ln @ Specified maximum permissible ripple current at 120Hz,
L=Lox2 —0”1~( )] P 1105°C....[A rms]
L : Expected life at T°C.....[h]
At vs T (i = constant) Lo : Specified life (TSHA series: 2000 hours).....[]
9 T . Ambient temperature.....[°C]
8 Tp : Hot spot temperature in the capacitor element = [maximum
N operating temperature] + [At at maximum ambient temperature]
Temperature 7 \\ = [maximum temperature (TSHA series: +110 °C)].....[°C]
rise = At[°C] At . Temperature rise at constant current flow of maximum
S~ — permissible ripple current value specified at +85 °C (see the
5 graph ' Atvs T).....[°C]
‘0 50 60 70 . 80 30 100 10 [Conditions: (I/Ip)ZS 2 times]

Ambient temperature = T [°C]

¢ Expected Life (calculated on the basis of specified life in high temperature loading)

500
400

300
200

+45°C

100

50 +65°C
Expected 40 [t —— P

fife [x 103h] 30
20

+85°C
10 £

+105°C

N w s v

0 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15
Ripple current duty factor = 1/1,
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Aluminum Electrolytic Capacitors
Snap-In TS-HA Series

Case Size Table - Regular Size

(1ov) (16V)
Cap. oS Case size @D x L [mm)] Cap. Case Case size oD x L [mm]
[P | ShRs A B c D E W] | e A B c D E
6800 1.30 |20x25 6300 2.20 20x 30 |22x25
8200 1.60 | 20x30 8200 2.40 20x35 |22x30
10000 1.80 [20x30 {22x25 10000 2.60 |[20x40 |22x30 | 25x25
12000 220 |20x35 {22x30 12000 2.90 22x35 | 26x30 | 30x25
15000 230 |[20x40 |22x35 | 25x25 15000 3.20 22x40 | 25x35 | 30x 30
18000 2.40 22x40 | 26x30 18000 3.50 22x45 | 25x40 | 30x30 | 35x25
22000 2.60 22 x45 | 25x 35 | 30x25 22000 3.80 25x45 | 30x35 | 35x 30
27000 3.10 22 x50 | 26x40 | 30x30 | 35x25 27000 4.20 25x50 | 30x40 | 35x30
33000 3.40 25x45 | 30x35 | 35x30 33000 4.70 30x45 | 35x35
39000 3.70 25x50 | 30x40 | 35x30 39000 5.10 30x50 | 35 x40
47000 4.20 30x45 | 35x35 47000 5.50 35 x 45
56000 5.00 30x50 | 35x40 56000 6.00 35 x50
68000 5.50 35 x50
(25V) (35V)
Cap. Case Case size oD x L [mm] Cap. Casa Case size @D x L [mm]
[uF]| oo A B c D E [uF] | e A B o} D E
4700 2.00 |[20x30 |22x25 3300 1.90 20x30 | 22x25
5600 220 |20x35 |22x30 o 3900 2.00 20x35 | 22x 30
6800 240 |20x40 |22x30 | 25x25 4700 2.20 20x40 | 22x35| 25 x25
8200 2.70 22x35 | 25x30 | 30x25 5600 2.40 22x35|25x30 |30x25
10000 3.00 22 x40 | 25x35 | 30x 30 6800 2.60 22x40| 25x35 | 30x30
12000 3.20 22 x50 | 25 x40 | 30x30 | 35x25 8200 2.90 22x50| 256x40 | 30x30 | 35x25
15000 3.60 25x45 | 30x35 | 35 x30 10000 3.20 25x45 | 30x35 | 35x30
18000 3.90 25x50 | 30x40 | 35x35 12000 3.50 25x50 [ 30x40 | 35x30
22000 4.30 30x45 | 35x35 15000 3.90 30x45 | 35x 35
27000 4.80 35 x 45 18000 4.30 35x40
33000 5.50 35 x50 22000 5.00 35 x 45
(50v) (63V)
Cap. s Case size gD x L [mm] Cap. Case Case size oD x L [mm]
[uF] | oo A B c D E [WF] | e A B c D E
1800 1.50 20x30 | 22x 25 1200 1.40 |20x30 | 22x25
2200 1.70 20x 35 | 22 x 30 1500 150 |20x35 | 22x30
2700 1.80 20x40 | 22x30 | 25x25 1800 170 |20x40 | 22x30| 25x25
3300 2.00 22 x35 | 25x30 2200 2.00 22x35| 25x30
3900 2.20 22x40 | 25x35 | 30x25 2700 2.20 22x40| 25x 35| 30x25
4700 2.50 22x45| 25x40 | 30x30 | 35x25 3300 2.50 22x50| 256x40| 30x30| 35x25
5600 2.80 22x50 | 256x40 | 30x35 | 35x 30 3900 2.70 25x45 | 30x 35| 35x30
6800 3.30 25 x50 | 30x40 | 35x30 4700 3.00 25x50 | 30x40| 35x30
8200 3.60 30x45 | 35x35 5600 3.30 30x45| 35x35
10000 4.00 30 x50 | 35 x40 6800 3.60 30x 50| 35x40
12000 4.50 35x45 8200 3.90 35x 45
15000 4.80 35 x50 10000 4.40 35x50

* Ripple current: [A] rms at 120Hz, +85 °C
*When 035 x 45 and 935 x 50 capacitors are mounted in P.C.B, reinforce them with supplementary utensil or adhesives. (Avoid using adhesives
including halogenated composition.)
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Aluminum Electrolytic Capacitors
Snap-in TS-HA Series

Case Size Table

(80V) (100V)
Cap. oS Case size @D x L [mm] Cap. Case Case size oD x L [mm]
[uF] | Shee A B c D E [ A B C D E
820 1.20 20x30| 22 x25 560 1.10 |20x30 | 22x25
1000 1.30 20x35|22x30| 25x25 820 1.40 120x35 |22x30 | 25x25
| 1200 1.50 20x 40| 22x30| 25x 25 ) 1000 1.70 |20x40 | 22x35 | 25x30
1500 1.70 22x35| 25x 30 1200 1.80 22x40 | 25x35 | 30x 25
1800 1.80 22x40| 25x35 | 30x25 1500 2.10 22x45 | 25x40 | 30x30  35x25
2200 2.10 22x45| 25x35 | 30x30 | 35x25 1800 2.30 25x45 | 30x35 | 35x30
2700 2.40 25x 45 | 30x 35| 35x 30 2200 2.60 25x50 | 30x40 | 35x 30
3300 2.60 25x 50 | 30x40 | 35x 30 2700 2.90 30x45 | 35x35
3900 3.00 30x45| 35x35 3300 3.20 30 x 50 | 35 x40
4700 3.30 30x50| 35x40 3900 3.60 35x 45
5600 3.70 R 35x45 4700 3.80 35 x 50
6800 | 3.90 35 x 50
(160V) (200V)
Cap. Case Case size oD x L [mm] Cap. Cage Case size oD x L [mm]
MR A B c D E [WF] | e A B o} D E
220 1.00 | 20x 25 220 1.00 | 20x30|22x25
270 1.10 20x 30| 22 x 25 270 1.10 20x35 [ 22x30 | 25x25
330 120  20x35|22x30 330 120 | 20x40122x30 | 25x25
390 1.30 | 20x40| 22x 30| 25x 25 390 1.30 22x35| 25x30 | 30x 25
470 1.40 22 x 35| 25x 30 470 1.40 22x40 | 25x35 | 30x 25
560 1.50 22x40| 25x30 | 30x25 560 1.50 22x45 | 25x35 | 30x 30
680 1.70 22x 45| 25x35 | 30x 30 680 1.70 25x 40 | 30x30
820 2.00 25x 40 | 30x 30 820 2.00 25x50 | 30x35|35x30
1000 2.20 25x45 | 30x35 1000 2.20 30x45 | 35x35
1200 2.30 25x 50 | 30x 40 1200 2.30 30 x50 | 35 x40
1500 2.50 30x45 | 35x35 1500 2.50 35x 50
1800 2.70 30x50 | 35x40
2200 2.90 35 x 50
(250V) (385/400V)
Cap. Sase Case size @D x L [mm)] Cap. Case Case size oD x L [mm]
[uFT| ShR A B c D E T e A B c D E
180 0.90 20x 35| 22x30| 25x 25 56 0.51 | 20x30|22x25
220 1.00 20x 40| 22x 30| 25x25 68 0.56 | 20x35|22x30| 25x25
270 1.10 22x35| 25x30 | 30x25 82 0.64 | 20x40|22x35| 25x25
330 1.20 22x40| 25x35 | 30x25 100 0.69 22x35| 25x30
390 1.30 22x45| 25x35 | 30x30 120 0.75 22x40 | 25x35|30x25
470 1.40 25x45 | 30x35 | 35x 30 150 0.82 22 x50 | 25x40 | 30x30
560 1.50 25x50 | 30x35 | 35x30 180 0.90 25x45 | 30x35 | 35x25
680 1.70 30x45 | 35x35 220 1.00 25x50 | 30x40 | 35x 30
820 2.00 30x50 | 35 x40 270 1.10 30x45 | 35x35
1000 2.20 35x 45 330 1.20 30x50 | 35x40
1200 2.30 35 x50 390 1.30 35x 45
470 1.40 35 x50

* Ripple current: [A] rms at 120Hz, +85 °C
*When 035 x 45 and 835 x 50 capacitors are mounted in P.C.B, reinforce them with supplementary utensil or adhesives. (Avoid using adhesives
including halogenated composition.)
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Aluminum Electrolytic Capacitors
SnaB-In TS-HA Series
Explanation of Part Numbers - Flat-Type

Ellcfo] ] [ [ [LIJ 0O @

Suffix

Common code Shape W.V code Series code Capacitance code Case code
W.V. code[1C | 1E |1V | 1H | 14 | 1K Capacitances in F are Code | Dia.
designated by three numerals. B 22mm
W.V. (V) [16 |25 |35 | 50|63 |80 The first two numerals are the c o5mm
significant digits and the last L D 30
W.V. code|2A |2C | 2D | 2E |2G numeral designates the number mm
W.V. (V) 100|160 [200 |250[400 of zeroes that follow the E | 35mm |
significant digits.
Example: 331—330 pF,
332—3300 pF
|
Dimensions in mm (not to scale)
Standard terminal type Terminal
(t=0.8)
2-420+0.1
Polarity bar  Vinyl sleeve 100 2 100£01 o
\‘f—‘ max. 2.0 0.8 i
<
) l\é
il o - ;
LLL_J \i.// 15
L+ 2‘03? |6.31 1.0 [ ¢D+1.0max (¢D) Top of spin
Vent P.W. Board Mounting Holes
Case size/Ripple current - Flat-Type oD+1 x L max. [mm]
[A] rms (120Hz/+105°C)
W.V,
Cap. [V. DC] 16 25 35 50 63 80 100
[uF]
330 22x20 | 0.8
470 22x20 | 0.8 | 25x20 | 1.0
680 22x20 | 0.9 25x20 | 1.0 30x20 | 1.1
1000 22x20 | 0.9 25x20 | 1.2 | 30x20 | 1.2 | 35x20 | 1.2
1500 22x20 |11 | 256x20 | 1.2 30x20 | 1.3 | 35x20 | 1.4
2200 22x20 | 1.3 | 256x20 |14 | 30x20 | 1.4 35x20 | 1.5
3300 22x20| 1.3 | 25x20 | 1.6 | 30x20 | 1.7 | 35x20 | 1.7
4700 25x20 ! 1.6 | 830x20 | 1.8 | 35x20 | 2.0
6800 30x20, 1.8 | 35x20 | 2.3
10000 35x20| 2.4
W.V.
Cap. [V. DC] 160 200 250 400
[uF]
33 22 x 20 0.20
47 25x 20 0.25
68 22 x 20 0.40 30 x 20 0.35
100 22 x 20 0.50 25 x 20 0.50 35x 20 0.47
150 22 x 20 0.55 25 x 20 0.65 30x 20 0.65
220 22 x 20 0.75 30 x 20 0.87 35x 20 0.87
330 30 x 20 1.00 35x 20 1.10 Case Ripple
470 35x 20 1.15 size current
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Aluminum Electrolytic Capacitors

Surface Mount Type

VA Series

Features

» For general purpose
« Life: 2000 hours at 85 °C

* 4x6 to 10 x 10.5mm products

» Excellent space factor

» Bi-polar type is available on request

Specifications
[tem
BEéfating fér;pz;éture Range -40 10 +85 °C - ) o 7
VRated Worklng Voltage Range 4to50vDC o -
Nominal Capacitance Range 0.1to 820_HF ) - -
Capacitance Tolerance +20% (120Hz, +20 °C)
Leakage Current | <0.01CV or 3 [uA] whichever is greater measured after 2 minutes application of rated
working voltage at +20 °C. (Bi-polar type: | <0.02CV or 6 [pA])
Working voltage [V] 4 6.3 10 16 25 35 50
tan & tan & max. 0.35 0.26 0.20 0.16 0.14 0.12 0.12
(120Hz, +20°C)  ||tan & (Bi-polar) max. | 0.70 0.52 0.40 0.32 0.28 0.24 0.24
- S Impedance ratio max. at 120Hz. - B
Worki It 4 3 10 1 25 5 0
Characteristics at Low Temperature orking voltage [V] 6 6 8 °
-25°C/+20°C 7 4 3 2 2 2 2 4
-40°C/+20°C 15 8 6 4 4 3 3
Test conditons o
Duration 2000 hours
Applied voltage Rated DC working voltage (Bi-polar type: 500 hours for
each polarity)
Ambient temperature +85°C
High Temperature Loading
Post test requirements at +20 °C
Leakage current : < Initial specified value
Capacitance change +20% of initial measured value (£30% for 4 W.V.)
tan & < 200% of initial specified value
Test conditions
Duration 1000 hours
Ambient temperature +85 °C
Applied voltage (None)
Shelf Life
Post test requirements at +20 °C
Leakage current : < Initial specified value
Capacitance change +30% of initial measured value (£30% for 4 W.V.)
tan & < 150% of initial specified value
Test conditions
Capacitors shall be placed for 30 seconds on a plate (termination face down onto the plate)
heated to +250 °C
Resistance to Soldering Heat
Post test requirements at +20 °C
Leakage current : < Initial specified value
Capacitance change +10% of initial measured value
tan & < Initial specified value
Capacitors shall be capable of withstanding exposure to the following cleaning solvents.
Conditions Solvent Exposure Temperature Ultrasonic
Cleaning Solvents condition time wave
<boiling
Freon-TE, TES, TP35 Liquid or <5 min point at Acceptable
or equivalents vapor (total) 1 atm

1
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Aluminum Electrolytic Capacitors
Surface Mount Type

Explanation of Part Numbers

VA Series

E|[C|E I I

L]

Common code Shape W.V code Series code Capacitance code Squix
|
[ [
Series code A AN Taped on reel
Size code B,C,D,E,F,G B,C,D Rl W=12mm 23,04 (A,B)
Polarized | Bi-polar Pl W=16mm | ©506.308x6.5 (C,D,EFG)

Marking Dimensions in mm (not to scale)
Example : 50V 1 uF )
r v\ Capacitance (UF) A i 0.2
Negative polarity marking — Rated Voltage 0.3 max.—-H-— "—j__N
L 11 Series Code k..o K <
) o~ +l
+l
o H <+
(No marking for bi-polar) ke —_".ﬁ >
' 4
+  Positive Negative L+0.3 w
Capacitance
(uF)
Rated voltage Size code oD L A B | W P
(V.DC) B 4 57 |43 | 43 [ 18 | 05~0.8 |1.0
Lot number Matsushita logo C 5 57 153 | 53 |22 | 0508 |15
D 63 | 57 |66 | 66 | 24 | 05~08 |22
E 8 6.2 |83 |83 |34 | 05-08 |22
Sleeve Natural blue Marking color Black E 8 10.2 8.3 8.3 29 0.7~1.0 32
Fand G size have vinyl sleeve G 10 | 10.2 |10.3 [ 10.3 | 32 | 0.7~1.0 |46
Case size/Ripple current
Polarized (mA) rm.s. (120 Hz/ +85 °C)
o M4 0G) 6.3 (0J) 10 (1A) 16 (10) 25 (1E) 35 (1V) 50 (1H)
0.1 (ORM) B 1
0.22 (R22) B 3
0.33 (R33) B 3
0.47 (R47) B 5
0.68 (R68) B 7
1.0 (010) B 10
22 (2R2) B 16
3.3 (3R3) B 16
4.7 (4R7) B 22 B 22 C 23
6.8 (6R8) B 25 D 27
10 (100) B | 28 | C 28 c 30 D 35
22 (220) B 29 C 39 D 55 D 60 E 120
33  (330) | B 26 C 43 D 65 E 130 F 110
47 (470) | B 34 C 46 D 70 E 165 G 130
100 (101) | C 61 D 71 E 200 F 180 G 210
220 (221) | D 82 E 250 G 310
330  (331) E 300 F 330
470 471) F 380 G 400
680  (681) G 550 Size | Ripple
820 (821) G 660 code current

* () shows W.V. and capacitance code

Panasonic
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Aluminum Electrolytic Capacitors
Surface Mount Type VA Series

Case size/Ripple current

Bi-polar
— e 6.3 (0J) 10 (1A) 16 (10) 25 (1E) 35 (1V) 50 (1H)
022 (R22) ‘ I B B 2
033 (R3Y3) B 3
047  (R47) o B 5
1.0 (010) B 10
22 (R?) T I R B T B 12 c 16
33 (3RY) B B Y R R T- S N B o} 21
47 (4R7) B 20 C 25 o D 28
10 (100) B 25 C 25 D 28 T
22 (220) | D 39 | a -
33 (330) D | 43 N - Sze | Ripple
- 47 (470) D o 46 o R I v - - code current

*() shows W.V. and capacitance code
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Aluminum Electrolytic Capacitors

Surface Mount Type

Features

» High reliability surface mount type
* Long life: 2000 hours at +105 °C

*  5.5mm max. height
» Excellent space factor

» Bi-polar type is available on request

Specifications

@

VV Series

Item

Performance Characteristics

Operating Temperature Range

-40 to +105 °C (Bi-polar type -40 to +85 °C)

Rated Working Voltage Range

4 to 50V DC

Nominal Capacitance Range

0.1 10 220uF

Capacitance Tolerance

+20% (120Hz, +20 °C)

Leakage Current

| <0.01CV or 3 [uA]

whichever is greater measured after 2 minutes application of rated

working voltage at +20 °C. (Bi-polar type: | <0.02CV or 6 [uA])

50

Working voltage [V] 4 6.3 10 16 25 35 50 |
tan & tan & max. 0.35 0.26 .20 0.16 0.14 0.12 0.12
(120Hz, +20 °C) tan & (Bi-polar) max. 0.70 0.52 .40 0.32 0.28 0.24 0.24
Impedance ratio max. at 120Hz.
Working voltage 4 6.3 10 16 25 35 50
Characteristics at Low Temperature cl ge V]
-25°C/+20°C 7 4 3 2 2 2 2
-40°C/+20°C 15 8 6 4 4 3 3
Test conditions
Duration 2000 hours (Bi-polar type: 1000 hours for each polarity).
Applied voltage Rated working voltage
Ambient temperature +105 °C (Bi-polar type: +85 °C)
High Temperature Loading
Post test requirements at +20 °C
Leakage current : < Initial specified value
Capacitance change +20% of initial measured value (< £30% for 4 W.V.)
tan & < 150% of initial specified value
Test conditions
Duration 1000 hours
Ambient temperature +105 °C (Bi-polar type: +85 °C)
Applied voltage (None)
Shelf Life
Post test requirements at +20 °C
Leakage current : < Initial specified value
Capacitance change +20% of initial measured value (£30% for 4 W.V.)
tan & < 150% of initial specified value
Test conditions
Capacitors shall be placed for 30 seconds on a plate (termination face down onto the plate)
heated to +250 °C
Resistance to Soldering Heat
Post test requirements at +20 °C
Leakage current < Initial specified value
Capacitance change +10% of initial measured value
tan & < Initial specified value
Capacitors shall be capable of withstanding exposure to the following cleaning solvents.
Conditions Solvent Exposure Temperature Ultrasonic
Cleaning Solvents condition time wave
<boiling
Freon-TE, TES, TP35 Liguid or <5 min point at Acceptable
or equivalents vapor (total) 1 atm
Panasonic




Aluminum Electrolytic Capacitors

Surface Mount Type VV Series

Explanation of Part Numbers

v L L s
Common code Shape W.V code Series‘ code Capacitance code SuTﬁx
) .
v N Taped on reel
Polarized Bi-polar ‘ R W=12mm o4 (B)
T I P W=16mm 5, ©6.3, (C,D)
Marking Dimensions in mm (not to scale)
A+0.2
Example : 50V 14F L O 3max ppp—
S S st e
r “\ Capacitance (UF) :l b -ﬁ
(—) — Rated Voltage e “ Si &
Negative polarity marking L 4 Series Code I[ | - H
/ L +0.1 W
Size code D L A B I W P
B 4 5.4 4.3 4.3 1.8 0.5~0.8 | 1.0
(No marking for the bi-polar) C 5 54 | 53 53 | 2.0 05-08 |15
D 6.3 5.4 6.6 6.6 2.4 0.5~0.8 |22
Case size/Ripple current
Polarized (mA) r.m.s. (120 Hz/ +105 °C)
Cop. (o e 4 (0G) 6.3 (0J) 10 (1A) 16 (10) 25 (1E) 50 (1H)
01 (OR1) B 1
015 (R15) B 15
022 (R22) B 2.3
0.33 (R33) B 3.5
0.47  (R47) B 5
0.68 (R68) B 7
1.0 (010) B 10.6
15 (1R5) B 13
22  (2R2) B 16
33  (3R3) B 18
4.7 (4R7) B 21 CD 22,23
6.8  (BR) B 25 CD | 27,29
10 (100) B 28 c 28 D 35
22 220) B 29 C 39 D 55
33 (330) B 26 B 26 C 43 D 65
47 470) B 26 C 46 D 70
100 (101) C 61 D 71 Size Ripple
220 (221) D 82 code current
Bipolar (MA) r.m.s. (120 Hz/ +85 °C)
Cap. (4 — 6.3 (0J) 10 (1A) 16 (10) 25 (1E) 50 (1H)
022 (R22) B 2
0.33 (R33) B 3
047 (R47) B 5
10 (010) B 10
33  (3R3) B 12 D 16
47 (4R7) B 12 D 23
10 (100) B 20 B * C 25 D 28
22 (220) C 26 D 55
33 (330) D 29 D i Size Ripple
47 (470) D 35 code |current

* () shows W.V. and capacitance code.

** contact factory.
. ____________________________________________________________________________________________________________________________________________________________ ]
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Specialty Polymer Aluminum Electrolytic Capacitors

Surface Mount Type SP Cap CB Series

Features

» |deal low impedance at high frequency
(300kHz to 10MHz)
(Reduced ESR due to an applying speciality polymer
with high conductivity.)

S g
% % ] + i
$ & & & &
] . H 1 $
& & & &S
\;’ 5 iéé} ;4 f
« Excellent noise-absorbent characteristics
» Surface mountable (Reflow soldering method available.)

» Very stable capacitance against temperature and frequency

» Excellent endurance characteristics due to adoption of solid
electrolyte

» 4-terminal-construction realize further low impedance

Specifications
Item Performance Characteristics
Operating Temperature Range —40to +105 °C
Rated Working Voltage Range 6.3to16V DC
Nominal Capacitance Range 2.2 to 33uF

Capacitance Tolerance +20% (120Hz, +20 °C)
Leakage Current 1< 3 pA after 2 min.
tan & <0.06 (120kHz/+20 °C)

Impedance Refer to standard products table (400kHz/+20 °C)

Permissible Ripple Current Refer to standard products table (100kHz/+20~+105 °C)

Surge Voltage rated working voltage x 1.25
After applying rated working voltage for 1000 hours at +105 °C, and then being
stabilized at +20 °C, capacitor shall meet following limits.

Endurance Capacitance change +10% of initial measured value

tan & : Initial specified value
Leakage current Initial specified value

After storing for 500 hours at +40 °C, 90 to 95% RH

) ) Capacitance change : +40 - 20% of initial measured value
Moisture Resistance tan & Initial specified value

Leakage current Initail specified value

Permissible Current between terminals
with same polarity

2A DC max. (This shall be applicable only when each terminal is landed or the circuit
individually.)

Construction Dimensions

Positive terminal

Molded resin

T
C.
N

ol P =
A,‘ A, Bz B,
S
S]]
T
5 @ J
) n
[mm]
/ Size L+02 |[W+01 | T+01 |A,£01]A +0.1
Capacitor element code 1 2
7.9 5.3 3.3 1.2 2.2
Negative terminal Marking Size B,+0.1|B,+01|C,+02|C,£0.1 | D+0.1
code
1.5 1.9 1.2 2.4 0
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Speciality Polymer Aluminum Electrolytic Capacitors

Surface Mount Type SP Cap CB Series

Stable Capacitance Characteristics

Capacitance-temperature Characteristics Impedance-frequency Characteristics

+25
Tantalum electrolytic Capacitance : 104F Aluminium electrolytic
capacitor rganic semiconductor sa - capacitor
FI::n c;pacllu? ’ - " (TCNQ- - :J'“: X ; Tantalum electrolytic
0 A e S~ N\ N J---_--aa_rlfc_"_of .
® T Rd N eciali mer rganic semiconductor - -1
c; 'Alu-vmnium electrolytic \\\ (?CQNO salt) ‘ \_/
S L/ capacitor ~ ™
Q[ / — X~
,/ Ceramic capacitor (frequency chalaclenﬁ\\\ (Speciahty polymer& »»»»»
,/’ \\\ Ceramic capacitor (frequency characleristics)
/ N
—50 \\ I Film éapacnor
S T 1 3
—55 +20 Temperature ('C) 105 Tk 10k 100k
Frequency (Hz)
Endurance
Capacitance range Leakage Current
10
10 At 105°C At 105°C
™
S e
e § 5k
o S~ 5
Aluminium electrolytic capacitor x Aluminium electrolytic capacitor
(6.3mm in diameter) 3 (6.3mm in diameter)
—20— ﬁL
I ° i —— L e———==== =
0 1000 2000 0 1000 2000
Time (h) Time (h)
Explanation of Part Numbers
Elceg ¢ ] HEN RI
Common code Shape W.V ‘code Series code Capacitance code Suffix
[ l
W.V. codes | 0J [ 0K | 1A ] 1B [1C Capacitance in pF are designated by
W.V. . 1 . three numerals. The first two numerals
] 63] 8 0 ‘ 12:5 |16 are the significant digits and the last
numeral designates the number of ze-
roes that follow the significant digits. The
letter ‘R’ is used for the decimal point,
and if it is used, all numerals are signifi-
cant digits.
Example: 0.1uF — OR1, 1uF — 010,
4.7uF — 4R7, 10puF — 100.
Impedance (400kHz/+20 °C) / Ripple current (100kHz/+20 ~ +105 °C)
W.V. [V. DC] 6.3 8 10 12.5 16
Cap. [uF] ©J) ©K) (1A (1B (10
4.7 (4R7) *
6.8 (6R8) *
8.2 (8R2) 0.40Q 1000mA
10 (100) *
15 (150) 0.3Q2 1300mA
22 (220) * 0.2Q 1600mA
33 (830) *
* denotes product under development.
Panasonic
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Speciality Polymer Aluminum Electrolytic Capacitors

Surface Mount Type SP Cap CB Series
Packaging Embossed Taping [mm]
Standard Packing Quantity
Embossed taping
3000 pcs./reel
Reel dimensions [mm] Tape (W==16mm)
jﬁ Feeding hole P. Po /cmppT
3 Do
2T 1Co o o0 oolodoloolf
“ C P e
p PELICILE BN
t2
| Chip component Py Tape running direction
!
m
Il A+02 | B%020| W+03 | F+0.1| E<0410 | P, 0.1
wll 8.4 5.65 16.0 7.5 1.75 8.0
P,+01 | Py=0.1 oD, t, t, = 0.1
2.0 4.0 . 180 04 | 36
A B c D E w T [t
380+2| 50min. 13.0+05|21.0+£08 2005 18x1/22 |20
Marking
Cap. code Polarity bar (Positive) B
™ W.V.[V.DC] | 6.3 8 10 12.5 16
+ W.V.code | | K A B C
||
W.V. code
Panasonic
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Aluminum Electrolytic Capacitors
General Information - All types Taping Specifications

Packaging Quantities [unit: pcs.]
A type (Radial type) bulk B type (Axial type) bulk
Long lead Lead formed ) Long lead
Case size Case size
[mm] Inner Outer Inner Outer [mm] Inner Outer
packaging | packaging | package |packaging packaging | packaging
03X5~06.3x7 200 10000 200 10000 035X 7 200 6000
26.3x9 ~ 06.3 x 16 200 5000 200 5000 04.5x 105~ 05x 105 | 4000 |
08x5~08x12.5 200 4000 200 4000 | | 06.3x105~010x31.5 100 2000
08X 15 ~ 08 x 16 - 200 3000 200 3000 0125 x 25 ~ 016 x 40 1000
28 x 20 200 2000 200 2000 218 x 40 56
210x9 ~012.5x 16 200 2000 200 2000 222.4 x 40 500
212.5x 15 100 2000 100 2000 222.4 x 50 25 400
212.5x20 ~ 212.5x 25 100 2000 100 1000 | 925 x 50 200
212.5x 30 ~ 212.5 x 40 100 1000 100 500
1616 X 16 ~ @16 x 20 50 1000 50 1000
216 x 25 ~ 216 x 31.5 50 1000 50 500
216 x 35.5 50 500 50 200
216 x 40 50 500 50 200
218 x 15~ @18 x 20 50 1000 50 500
218 x 25 ~ @18 x 40 50 500 50 200
220 x 30 50 500 — —
A type (Radial type) taping B type (Axial type) taping
) Box Reel i Box Reel
C?rsﬁrrﬂ'a' Inner Outer Inner Outer Cetrs:ﬁn%a. Inner Quter Inner Outer
packaging | packaging packaging | packaging packaging | packaging | packaging | packaging
23 20000 10000 — — 23.5
o4 2000 10000 2000 8000 W = 26mm 1000 10000 - o
25 2000 10000 1500 6000 3.5
06.3 2000 10000 1000 4000 W=s5omm | 2000 12000 4000 20000
28 1000 5000 750 3000 4.5 1500 9000 3000 15000
210 500 2000 — — 25 — — 1500 7500
2125 500 2000 — — 26.3 — — 1000 5000
21618 250 1000 — — 08 — — 1000 5000
210 — — 500 2500
V type (Chip type) taping
Case code Inner packaging Outer packaging
AB 2000 20000
C,DE 1000 10000
F.G 500 3000
TS type (Snap-in type) TS type (Snap-in type)
Case dia. [mm] Box Case dia. [mm] Box
220 300 235 100
222 ~ 925 200 240 50
230 ~ 235 100

Please consult us regarding lug terminal types (M type), screw terminal types (G type), and capacitors for photo flash.

The above tables are as of 1990 and are subject to change without notice.
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Aluminum Electrolytic Capacitors

General Information - Axial Lead Type Taping Specifications
Axial Lead Type Taping & Packaging
g == 1.0 max. =
gl —— k
T —
4 0.5 max
N
: = :" J‘N
E B
e
4 3.2M
; i
?J__}!,_ w - ‘i; ~:0.8max
. ot B s
Ammunition pack o o [mm]
Case size Suffix W P+05 VA Li-Lo
B 26 ‘8% 5.0 1.0 0.5
8:5x7 BZ 50+ 2 5.0 1.0 0.5
4.5x10.5 BZ 52+2 5.0 1.0 1.5
Reel pack
Case size Suffix w P+0.5 yA Li-Leo
55y 7 AZ 52+ 2 5.0 1.0 0.5
) A 63+2 5.0 1.0 0.5
AZ 52+ 2 5.0 1.0 1.5
45x10.5 A 63+ 2 5.0 1.0 15
AZ 52+ 2 10.0 1.0 1.5
5x105-125 A 63+ 2 10.0 1.0 15
AZ 52+2 10.0 1.0 1.5
6.3x10.5-16 A 63+2 10.0 1.0 15
8x16 A 63+ 2 10.0 1.0 1.5
8 x 20 A 73+£2 10.0 1.0 1.5
10 x20 ~ 31 A 73+2 156.0 1.5 1.5
12.5x25 ~ 31 A 7312 15.0 1.5 1.5
Reel packing Ammunition packing
w w, 2,
52 x2 70x2 81 max. W A B C
63 = 2 82 x2 93 max. 26 51 max. 80 max. | 260 max.
73x2 | 922 | 103max. 350 max 52 75max. | 110 max. | 330 max.
Style W @385 24.5 05 6.3 08 010 012.5
Packaging Reel 52/63/73 | 4,000 pcs. | 3,000 pcs. | 1,500 pcs. | 1,000 pcs. | 1,000 pcs. | 500 pcs. 400 pcs.
quantity 52 2,000 pcs. | 1,500 pcs.
Ammunition 26 1,000 pcs.
Explanation of Part Numbers
EJ[CE HE L] H RN
Common code Shape W.V code Series code Capacitance code Suffix
Notes
1) The anode has colored tape. . ] -
2) Product polarity is aligned in one direction. Suffix code Configurations
3) No missed products when taping. B Ammo-pack | W = 26mm for 3.5 x 7
: ! BZ Ammo-pack | W = 52mm for 3.5, 4.5
4 Plea;e order in package units I . AZ Reel-pack W = 52mm for 3.5 ~ 96.3
5) I\QIarl;ng on thk;a outside of each box indicate the following. W = 63mm for 03.5 ~ 08 X 16
- Fart number A Reel-pack | W = 73mm for 08 x 16~012.5
2. Quantity
3. Date of production and lot number
4. Country of production.
Panasonic
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Aluminum Electrolytic Capacitors

General Information - Radial Lead Type Taping Specifications
Taping Specifications (Radial Lead Type) [mm]

F =25 (03, 04, 05) F=5.0(@3 ~ 28)

U &

F=25(06.3, 08x5,08x7)

Code F=5.0 ! F=25 Tolerance
ad 0.40 ~ 0.60 +0.05
Py 12.7 £0.2
F 5.0%% [ 25+05
W 18.0 0.5
Ho 16.0 — +0.5
'21 75 _&ﬂO?S 18-576075
_ H 918.6'%%
I 20,097
2D, 4.0 0.2
P 12.7 +1.0
{ [ P 3.85 ! 5.10 +0.50
& = P, 6.35 +1.00
T 5h <1.0 —
t 0.6 0.3

*1 for dia @3 ~ ©6.3 & @8 x 5 products

*2 for4x5,5x5,6.3x5,4x7,5x7,6.3x7 products

*3 for 5 x 11, 5% 15,6.3 x 11.2, 6 x 15 products also @8 products available (suffix “BQ")
*4 fore8x7,8x9,8x11.5, 8x12.5, 8x 16, 8 x 20 products

F=5.0 (210, 012.5 (height <25)

Code 210 ‘ 212.5 Tolerance
od 0.60 +0.05
Po 12.7 I 15.0 +0.2
F 5.0 +0.8, -0.2
w 18.0 +0.5
Wo >12.0 | >15.0 —
Wi 9.0 +0.5
W, 0~15 —
=‘ H 16.0 +0.75, -0
218.50 +0.75, -0.5
2Do 4.0 +0.2
T P 12.7 15.0 +1.0
B P+ 3.85 5.0 +0.50
v P> 6.35 7.50 +1.00
Ah <1.0 —
t 0.6 +0.3
*1 Suffix “B”
*2 Suffix “BQ”
F =7.5(216, 218 (height <25))
Code Standard Tolerance
od 0.80 +0.05
P 30.0 +1.0
Po 15.0 +0.2
P+ 3.75 +0.50
P> 75 +1.0
F 7.5 +0.5
W 18.0 +0.5
Wo >15.0
Wi 9.0 +0.5
Wa 0~15 —
H 18.50 +0.75, -0.50
@Do 4.0 +0.2
AP <1.3 —
Ah <2.0 —
t 0.6 +0.3
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Aluminum Electrolytic Capacitors
General Information - Radial Lead Type

Taping Specifications

Packaging for Radial Lead Taped Products

Packaging Ammunition pack Reel pack (available on request)
Stitching
- ol
— %
) Q
T
WP 65 max [4] o4 ~ 28
HP 330 max A 30+2
Dimensions LP 340 max B 902
(Unit: mm) W, 44 + 2
W, 52 max
D 370 max
03,04 .ot 2000 pes. 04 i 2,000 pcs. @8 i 750 pcs.
Packing quantity per 05, 6.3 ......... 2000 pcs 05 ... .. 1,600 pcs.
box/reel 28 e, 1,000 pcs. 26.3 . 1,000 pcs
Container Order quantity shall be a multiple of packing quantity of one box.

No more than 3 consecutive missing components are permitted.
Container quantity shall be actual number as indicated

Components shall be capable of sustaining a 500 gram steady pull
for 10 seconds in the direction of lead egress.

All polarized components shall be oriented in one direction.

Tape splicing

10mm min.

[ed—=K6]}

- L?m_rn min.

Explanation of Part Numbers

Each box shall be marked with following:

a) Part name

<)

b) Manufacturer's part nuimber
Quantity

d) Manufacturer's name or symbol
e) Date code or lot number
f) Country of origin
Ammunition packing is recommended.
Both are available to supply components with polarity by + plus first or -

minus first.

Ejlc]

Common code

Shape

LI

W.V code

[ ]

I I

Series code Capacitance code Suffix
Suffix code Configurations
5mm pitch for g4 ~ 212.5

B AMMO-pack | 7 5 bitch for 016 ~ 018
BQ Ammo-pack | H=18.6mm height for @8 ~ 212.5
i Ammo-pack | 2.5mm pitch for 23 ~ 26.5 & @8x5
AX Reel-pack 5mm pitch for g4 ~ 28 + lead first
AZ Reel-pack 5mm pitch for @4 ~ @8 - lead first

Panasonic
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Aluminum Electrolytic Capacitors
General Information - Radial Lead Type

Taping Specifications

Lead forming
Self mounting type

04 ¢ 050 06.3 08

H3 H}
H2)

| Mrééz H|§ F

2100 @125 316 @ 218

=11 =s:

*Direction of bending shape is random.

Dimensions [mm]
Case H1 F E for P.C.B

dia. +0.5 H2 H3 +0.5 P max. od dia. @ thickness
5 4.5 2.7 2.5 5.0 0.85 1.0 0.5 0.8 1.6
6.3 4.5 2.7 25 5.0 1.00 1.0 0.5/0.6 1.0 1.6
8 4.5 2.7 2.5 5.0 1.00 1.0 0.6 1.0 1.6
10/12.5 4.5 2.7 - 5.0 1.30 1.3 0.6 1.0 1.6
16/18 4.5 2.7 — 7.5 1.30 1.3 0.8 1.0 1.6
*4/5/6.3 4.5 2.8 1.5 5.0 0.95 1.3 0.45 0.9 1.6

*5mm & 7m height products (ex. KA/KS series)

Straight & formed lead cut

Form & cut type (non-standard)

Straight cut type (non-standard)

_
T e

25mm_«iL_4J*m
max.

4.5+0.5mm

A+0.5mm

~1mm
45 -05mm

(Self mounting type is recommended as standard products)

Explanation of Part Numbers

Eflell ] [a] L[]

Common code Shape W.V code

I 0 I 3

Series code Capacitance code Suffix
Suffix code Configurations
£ Self mounting 5mm pitch for 04 ~ 012.5
type 7.5mm pitch for 16 ~ 218
© Straight lead cut | |2 ~ 7-5mm pitch
for o4 ~ 918
() Formed & cut 5mm pitch for g4 ~ 18
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Aluminum Electrolytic Capacitors
General Information - Surface Mount Type Taping Specifications

Packaging Specifications
Reel Dimensions in mm (not to scale)

T ltem Dimension Quantity
— Size code W [mm] [pcs./reel]
] A 14 2000
B 14 2000
C 18 1000
D 18 1000
—i|— E 18 1000
@ F 26 500
G 26 500
1
A* B C D E F T t
U v A, Bsize | 380+2 | 50 min. | 13.0+£0.5 | 21.0+£0.8 | 2.0+0.5 | 14+1| 20+1 | 3.0
l—w— lit C,D,E size | 380+2 | 50 min. | 13.0+0.5 | 21.0+£0.8 | 2.0+£0.5 | 18+1| 2441 | 3.0
F,G size | 380+2 | 50 min. | 13.0+0.5 | 21.0+£0.8 | 2.0+£0.5 | 26+1| 3241 | 3.0

Taping Dimensions in mm (not to scale)

+ 1.5 +
L A e
“’3 0 0—o+e o—m&éo—r '}
| (BR S
z| (& Q
PuliIn E—
[mm]
Size code W A B P4 F t E t
Series A | Series S | SeriesV | Series G | Series Z
A 12.0 3.4 3.5 8.0 5.5 0.4 1.75 — 5.8 — — —
B 12.0 4.7 4.6 8.0 5.5 0.4 1.75 6.2 5.8 5.8 — —
*C 12.0 6.0 6.0 12.0 5.5 0.4 1.75 — 5.8 — — —
C 16.0 6.0 6.0 12.0 7.5 0.4 1.75 6.4 — 5.8 — —
D 16.0 7.0 7.0 12.0 7.5 0.4 1.75 6.8 — — 6.8 —
E 16.0 8.7 8.7 12.0 7.5 0.4 1.75 6.8 — — 6.8 —
F 234.0 8.7 8.7 16.0 11.5 0.4 1.75 11.0 — — 11.0 —
G 24.0 10.7 10.7 16.0 11.5 0.4 1.75 11.0 — — 11.0 —
*C: Series S correspond.

Explanation of Part Numbers

EJ[Cc[E L] I I I I R

Common code Shape W.V code Series code Capacitance code Suffix

!

8mm tape width (for case code A & B)
P 12mm tape width (for case code C & D)

py)
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Ceramic Disc Capacitor
High Voltage (1kV - 3kV) ECK-KBP Series

Features
« Wide operating temperature range: -25 to 125 °C

» Improved “Voltage vs. Temperature Rise” through
low loss ceramic dielectric materials

» Temperature stable type (Char. B/Y5P)
* Flame-retardant insulating coating applied

Applications

+ Snubber circuit of switching power supply

« Horizontal resonance circuit of TV and CRT display
* Inverter lighting apparatus

« High voltage and pulse circuit

Specifications Dimensions
Characteristics Specifications
hOperating Temper'éitarg #%ah'ge 2510 125 *°C T max.
bRated Voltage 1kVDC, 2 kvDC and 3 kVDC
. A : 200% of the rated voltage for 1 to 5
Dielectric Withstanding Voltage seconds a
Within the specified tolerance, when
Capacitance measured at 1 kHz £10 %, 1 to 5 Vrms
and 20 °C
T 0.025 max. at 1 kHz +10 %, 1 to 5Vrms
Dissipation Factor and 20 °C
' : 10000 MQ min. at 500 VDC and 1
Insulation Resistance minute electrification
i Capacitance Change: +10 % max. over
Temperature Characteristics the temperature range of -20 to 85 °C
*Including maximum temperature rise of +20 °C
[Temperature Characteristic B/Y5P/2B4] Unit: mm

+10

o

Capacitance Change (%)

Temperature Rise ("C)

-20 0 20 40 60 80 100

Temperature (°C)

Explanation of Part Numbers

- “Suffix
[ 1 |
f Common Code Style ‘Rated Voltage Rated CapaCItance ! ?apacnance Temperature
Class 2 D | StraightLead Type | |3A | 1KkvDC | | The first two digits are olerance Characteristics
BCK | ik Type) | | Z | Straight Lead, 3D [ 2KkvDo| | sionificant figures of K[ +10% | |B[B/YSP/2BA
Radial Taped Type 3F | 3KVDC capacitance and the
R Crimped Lead third denotes number
Radial Taped 'i'ype of following zeros.
Ex. 102: 1000pF
472: 4700pF
Panasonic
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Ceramic Disc Capacitor
High Voltage (1kV-3kV) ECK-KBP Series

Standard Product (For DC and Pulse Circuit, Rated Voltage 1kV~3kVDC, B/Y5P/2B4)

Rated Part Number Capacitance Dimensions (mm)

Voltage Cap. (pF) Tol. (%) D max. T max. F od
ECKD3A101KBP 100 +10 6.0 4.5 5.0£1.5 0.6
ECKD3A121KBP 120 +10 6.0 4.5 5.0£1.5 0.6
ECKD3A151KBP 150 +10 6.0 4.5 5.0+1.5 0.6
ECKD3A181KBP 180 +10 6.0 4.5 5.041.5 0.6
ECKD3A221KBP 220 +10 6.0 4.5 5.0+1.5 0.6
ECKD3A271KBP 270 +10 6.0 4.5 5.0£1.5 0.6
ECKD3A331KBP 330 +10 6.0 4.5 5.0+1.5 0.6
ECKD3A391KBP 390 +10 6.0 4.5 5.0+1.5 0.6
ECKD3A471KBP 470 +10 6.0 4.5 5.0+1.5 0.6
ECKD3A561KBP 560 +10 7.0 4.5 5.0+1.5 0.6

1kVDc ECKD3A681KBP 680 +10 7.0 4.5 5.0+1.5 0.6
ECKD3A821KBP 820 +10 7.5 4.5 5.0£1.5 0.6
ECKD3A102KBP 1000 +10 9.0 4.5 5.0+1.5 0.6
ECKD3A122KBP 1200 +10 9.0 4.5 5.0+1.5 0.6
ECKD3A152KBP 1500 +10 9.5 4.5 5.0+1.5 0.6
ECKD3A182KBP 1800 +10 10.0 4.5 5.0+1.5 0.6
ECKD3A222KBP 2200 +10 12.0 4.5 5.0+1.5 0.6
ECKD3A272KBP 2700 +10 12.0 4.5 5.0+1.5 0.6
ECKD3A332KBP 3300 +10 135 4.5 10.0£2.0 0.6
ECKD3A392KBP 3900 +10 13.5 4.5 10.0+2.0 0.6
ECKD3A472KBP 4700 +10 15.5 4.5 10.0+2.0 0.6
ECKD3A562KBP 5600 +10 17.0 4.5 10.0+2.0 0.6
ECKD3D101KBP 100 +10 7.0 5.0 7.5£2.0 0.6
ECKD3D121KBP 120 +10 7.0 5.0 7.5+£2.0 0.6
ECKD3D151KBP 150 +10 7.0 5.0 7.56+2.0 0.6
ECKD3D181KBP 180 +10 7.0 5.0 7.542.0 0.6
ECKD3D221KBP 220 +10 7.0 5.0 7.5+2.0 0.6
ECKD3D271KBP 270 +10 7.0 5.0 7.5+2.0 0.6
ECKD3D331KBP 330 +10 7.0 5.0 7.5+£2.0 0.6
ECKD3D391KBP 390 +10 7.0 5.0 7.5+£2.0 0.6
ECKD3D471KBP 470 +10 75 5.0 7.54£2.0 0.6
ECKD3D561KBP 560 +10 8.0 5.0 7.5+£2.0 0.6

2kVDC ECKD3D681KBP 680 +10 9.0 5.0 7.54£2.0 0.6
ECKD3D821KBP 820 +10 9.0 5.0 7.5£2.0 0.6
ECKD3D102KBP 1000 +10 10.0 5.0 7.512.0 0.6
ECKD3D122KBP 1200 +10 10.5 5.0 7.5+2.0 0.6
ECKD3D152KBP 1500 +10 12.0 5.0 7.51£2.0 0.6
ECKD3D182KBP 1800 +10 12.5 5.0 7.5+£2.0 0.6
ECKD3D222KBP 2200 +10 14.0 5.0 10.0+2.0 0.6
ECKD3D272KBP 2700 +10 16.0 5.0 10.0+2.0 0.6
ECKD3D332KBP 3300 +10 17.0 5.0 10.0+£2.0 0.6
ECKD3D392KBP 3900 +10 18.0 5.0 10.0+2.0 0.6
ECKD3D472KBP 4700 +10 25.0 5.0 10.0+£2.0 0.8
ECKD3D562KBP 5600 +10 25.0 5.0 10.0+2.0 0.8
ECKD3F101KBP 100 +10 75 6.0 7.5£2.0 0.65
ECKD3F121KBP 120 +10 75 6.0 7.5+2.0 0.65
ECKD3F151KBP 150 +10 7.5 6.0 7.5+2.0 0.65
ECKD3F181KBP 180 +10 75 6.0 7.5+2.0 0.65
ECKD3F221KBP 220 +10 7.5 6.0 7.5£20 0.65
ECKD3F271KBP 270 +10 75 6.0 7.5+2.0 0.65
ECKD3F331KBP 330 +10 8.0 6.0 7.5+2.0 0.65
ECKD3F391KBP 390 +10 9.0 6.0 7.54£2.0 0.65

3kVDC ECKD3F471KBP 470 +10 9.5 6.0 7.51£2.0 0.65
ECKD3F561KBP 560 +10 10.0 6.0 7.5£2.0 0.65
ECKD3F681KBP 680 +10 11.0 6.0 7.5+£2.0 0.65
ECKD3F821KBP 820 +10 11.0 6.0 7.5+2.0 0.65
ECKDS3F102KBP 1000 +10 . 125 6.0 7.5+£2.0 0.65
ECKD3F122KBP 1200 +10 14.5 6.0 10.0+2.0 0.65
ECKD3F152KBP 1500 +10 14.5 6.0 10.0+2.0 0.65
ECKD3F182KBP 1800 +10 16.0 6.0 10.0£2.0 0.65
ECKD3F222KBP 2200 +10 17.0 6.0 10.0+2.0 0.65
ECKD3F272KBP 2700 +10 18.5 6.0 10.0+£2.0 0.65
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Ceramic Disc Capacitor

For Safety Regulations ECK-DGL Series

Features
. . . I3 ” A
« Ceramic Disc Capacitors, “Type GL”, rated 250 VAC, f“‘, ;fi;
are recognized by UL S K
/
Related Standards and Certificate Number /
/
Related Standards Certificate Number/File No. ;
uL1414 E62674 (Rated 250 VAC) ‘ /
CSA C22.2 LR58064-7 (Rated 125 VAC) é
Specifications (Type GL) Dimensions
Characteristics Specifications
Operating Temperature Range -2510 85 °C
T
Applicable Standards | Rated Voltage —T—"“
Rated Voltage uL 250 VAC
CSA 125 VAC
Dielectric Withstanding Voltage 1500 VAC for 1 minute
. Within the specified tolerance, when B
Capaaitance measured at 1 kHz, 1 to 5 Vrms and 20 °C
B/Y5P/2B4: 0.025 max. E
Dissipation Factor E/Y5U/2E4: 0.025 max. <
V: 0.05 max.
Insulation Resistance 10000 MQ min. at 500 VDC, 1 minute [
T.C. Cap. Change | Temp. Range Unit: mm
B/Y5P/2B4 | £10 % max. | -25t0 85 °C
Temperature Characteristics E/Y5U/2E4 | % max. | -25t085°C
(see page 68) v B%max. | 0to70°C
The reference temperature: 20 °C
Ratings and Characteristics
Part Number Capacitance Tolerance Temperature Dimensions in mm
(PF) (%) Characteristics D max. T max. F d
ECKDGL101MB 100 +20 ~ B/Y5P/2B4 8.0 5.5 7.5 0.65
ECKDGL151MB 150 +20 B/Y5P/2B4 8.0 5.5 7.5 0.65
ECKDGL221MB 220 +20 B/Y5P/2B4 8.0 5.5 7.5 0.65
ECKDGL331MB 330 +20 B/Y5P/2B4 8.0 5.5 7.5 0.65
ECKDGL471MB 470 +20 B/Y5P/2B4 9.0 5.5 7.5 0.65
ECKDGL681MB 680 +20 B/Y5P/2B4 9.0 5.5 7.5 0.65
ECKDGL102ME 1000 +20 E/Y5U/2E4 9.0 5.5 7.5 0.65
ECKDGL152ME 1500 +20 E/Y5U/2E4 1.0 5.5 7.5 0.65
ECKDGL222ME 2200 +20 E/Y5U/2E4 12.0 5.5 7.5 0.65
ECKDGL332ME 3300 +20 E/Y5U/2E4 15.0 5.5 10.0 0.65
ECKDGL472ME 4700 +20 E/Y5U/2E4 17.0 5.5 10.0 0.65
ECKDGL4722V 4700 +80, -20 V 12.0 5.5 7.5 0.65
ECKDGL1032V 10000 +80, -20 \ 17.0 5.5 10.0 0.65
Panasonic
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Ceramic Disc Capacitors

For Safety Regulations (Class i) ECK-DNS Series

Features

« Ceramic Disc Capacitors, Type NS, are recognized
by UL, CSA, BSI, SEMKO, SEV and VDE

« The NS (Suffix: X) capacitors are applicable to
“Class II” equipment in European safety regulations

Specifications (Type NS)

Specifications
-251t0 85 °C

Characteristics

Operating Temperature Range

Applicable Standards
UL, CSA
VDE (565-1)
VDE (560-2),
SEV, BS, SEMKO

Rated Voltage
125 VAC
250 VAC

400 VAC

Rated Voltage

[For Class Il equipment]
4000 VAC, 1 min.

[For Class | equpiment]
2600 VAC, 1 min.
Notes:

[T.C. E, 10000 pF] 2000 VAC, 1 min.
[T.C. V] 2500 VAC, 1 min.

Within the specified tolerance, when
measured at 1 kHz, 1 to 5 Vrms and 20 °C
B/Y5P/2B4, E/YBU/2E4: 2.5% max.

V: 5.0% max.

When measured at 1 kHz, 5Vrms max. and |
20 °C -

10000 MQ min. at 500 VDC, 1 minute l |

Dimensions

Dielectric Withstanding Voltage

D max. 7.5 max.

Capacitance

Dissipation Factor

Insulation Resistance

5 max.

T.C.
B/Y5P/2B4
E/Y5U/2E4

Cap. Change | Temp. Range

_,.l
I+
N

20 min.

+10 % max. | -25to 85 °C

d+0.05—*H*—

Temperature Characteristics 2% max. | -25to0 85 °C

(see page 68) v W% max. | 0to70°C

Unit: mm

®The reference temperature: 20 °C

Explanation of Part Numbers

64

Ejc/k| b [N[s| [1]02] [K P | Eamie
Common Code Style Rated Voltage Rated Capacitance || Gapacitance | | Temperature Suffix
Class 1 D | Straight Lead 125VAC The first two digits | |_olerance | | Characteristics For
ECK 1 ik Type) Type 250VAC are signficant || M | £20% || B | B/Y5P/2B4 | | Nil| Class |
Z | Straight Lead, 400VAC figures of capaci- Z | 2% E | E/Y5U/2E4 equipment
Radial Taped | | NS| Recognized by| | tance and the third For
Type UL, CSA, BSI, | | denotes number of V|V % | Class I
: SEMLO, SEV, following zeros. >
R | Crimped Lead, VDE Ex. 101: 100 pF equipment
o 1aped | 102: 1000pF
yp 472: 4700pF
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Ceramic Disc Capacitors
For Safety Regulations (Class Il) ECK-DNS Series

Related Standards and Certificate Numbers

Related Standard Certificate Number T.C. Cap. Range (Applicable)
uL (USA) UL1414 E62674 B/E/N 100~22000 pF
CSA (Canada) CSA C22.2 LR31605 B/ENV 100~22000 pF
32543 B 100~1000 pF
VDE 560-2* 35912 E 1500~4700 pF
VDE (Germany) 32543 \Y 4700~22000 pF B
. VDES565-1° | 30544 B 100~1000 pF
35912 E 1500~4700 pF
) SEV 1016™ 90,102655,11 B/E 100~4700 pF
SEV (Switzerland) ™o 1055 - 90,102655,12 E 10000pF
BSI (UK) BS 415 415226319 B/E/NV 100~22000pF
SEMKO  (Sweden) SEMKO 101 8372418 B/EN 100~22000 pF
Notes: *VDE 560-2: For coupling use **SEV 1016: For protection from electric shock
VDE 565-1: For radio interference suppressor SEV 1055: For radio interference suppressor
Standard Products (Type NS)
Capacitance Dimensions (mm) Applicable standards
Part Number Rated Tol. T.C D max. F d uL CSA VDE SEV BS | SEMKO
Cap. pF)| (%) 560-2 | 565-1
ECKDNS101MBX 100 | +20 B 11.0 10.0 0.65 O @) [ ] [ ] ([ ] [ J [ J
ECKDNS221MBX 220 +20 B 11.0 10.0 0.65 @] O [ J [ J [ [ J [ J
ECKDNS471MBX 470 +20 B 11.0 10.0 0.65 O @] [ J [ J [ ] [ J [
ECKDNS102MBX 1000 +20 B 11.0 10.0 0.65 O ] [ J [ J [ J [ J [ J
ECKDNS152MEX 1500 +20 E 11.0 10.0 0.65 O O [ J [ ] o [ J [ ]
ECKDNS222MEX 2200 +20 E 11.0 10.0 0.65 O @) [ J [ J [ J [ J [ J
ECKDNS332MEX | 3300 | +20 E 13.0 10.0 0.65 O O (] [ ] o { [ J
ECKDNS472MEX 4700 +20 E 16.0 10.0 0.65 O O [ J [ J ® [ J [ J
ECKDNS101MB 100 +20 B 10.5 7.5 0.65 O O O O O O O
ECKDNS221MB 221 +20 B 10.5 7.5 0.65 O O O O O O @]
ECKDNS471MB 470 +20 B 10.5 7.5 0.65 O @] O O O O O
ECKDNS102MB 1000 +20 B 10.5 7.5 0.65 O O O O O O O
ECKDNS152ME 1500 +20 E 10.5 7.5 0.65 O O O O O O O
ECKDNS222ME 2200 | +20 E 10.5 7.5 0.65 O O @) O O (@]
ECKDNS332ME 3300 +20 E 13.0 10.0 0.65 O O O O O ] O
ECKDNS472ME 4700 | +20 E 16.0 10.0 0.65 O O O O O O O
ECKDNS103ME 10000 +20 E 22.0 10.0 0.80 O O — — — O O
ECKDNS4722v 4700 |+80, -20 V 12.0 7.5 0.65 O O O — — O O
ECKDNS1032V 10000 |+80, -20 \ 17.5 10.0 0.65 O O O — — O O
ECKDNS2232V 22000 |+80, -20 \ 24.0 10.0 0.80 O O O — — O O

Notes: O for Class | equipment
@ for Class Il equipment
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Ceramic Disc Capacitors
For Safety Regulations (Class I) ECK-DRS Series

Ceramic disc capacitors, Type RS, are recognized by the
following safety regulations:

+ UL1414 (125 VAC) and CSA (125 VAC)
» European safety regulations for “Class I” equipment:

VDE, SEV, BSI, SEMKO, FIMKO, NEMKO
and DEMKO

Specifications (Type RS) Dimensions
Characteristics Specifications
Operating Temperature Range -2510 85 °C B max. 7.5 max.
Applicable Standards| Rated Voltage
UL, CSA 125 VAC % M)
Rated Working Voltage £
VDE (565-1) 250 VAC w0
VDE (560-2), FIMKO 400 VAC |
NEMKO, DEMKO ?
SEV, BS, SEMKO | |
=
T.C. Voltage o g
Dielectric Withstanding Voltage || B/Y5P/2B4, E/YS5U/2E4 | 2600VAC for 1 min. &
V 2500VAC for 1 min. —_
Wth' the tol h d at 1 9005
. ithin the tolerance, when measured a
Capacitance kHz, 5 Vrms. max. and 20 °C
B/Y5P/2B4, E/Y5U/2E4: 2.5% max. Unit: mm
Dissipation Factor V: 5.0% max.
When measured at 1kHz, 5Vrms. max. and 20 °C
| Insulation Resistance 10000 MQ min. at 500 V DC. 1 minute
T.C. Cap. Change | Temp. Range
B/Y5P/2B4 | £10 % max. | -2510 85 °C
Temperature Characteristics E/Y5U/2E4 | %% max. | -2510 85 °C
(see page 68) \Y B%max. | 0to70°C
® The reference temperature: 20 °C

Explanation of Part Numbers

Ejc/k/ b [R[s| [1]0o]2] M [ ]
J A ‘ Suffix
Common Code Lead Style Rated Voltage Rated Capacitance | | Capacitance | | Temperature
Class I D | Straight Lead 125VAC The first two digits | |_-o'erance | | Characteristics
ECK | Gk Type) Type 250VAC are significant M| +20% | |B [ B/Y5P/2B4
7 Straight Lead, 400VAC figures of capaci- 7 | oo, E | E/Y5U/2E4
Radial Taped | | RS | Recognized by tance and the third 20
Type UL, CSA, BS, denotes number of V|V
; SEMLO, SEV, following zeros.
R| amped ead || VOE, FIMKO, Ex. 101: 100 pF
Tvbe NEMKO, DEMKO 102: 1000pF
ypP 472: 4700pF
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Ceramic Disc Capacitors
For Safety Regulations (Class I) ECK-DRS Series

Related Standards and Certificate Numbers

Related Standard Certificate Number T.C. Cap. Range (Applicable)
uL (USA) uLi4td E62674 B/EN 100~10000 pF
CSA (Canada) CSA C22.2 LR58064-7 B/EN 100~10000 pF
51437 B 100~1000 pF
VDE 560-2 51438 E 1500~4700 pF
VDE (Germany) 51436 v 4700~10000 pF
VDE 565-1 51454 B 100~1000 pF
- 51455 E 1500~4700 pF
| SEV 1016 (B 87, 102636, 04 B/E 100~3300 pF
. @ 87, 102636, 05 B/E | 100-4700 pF
SEV (Switzertand) g 1055 x 87, 102636, 08 B/E 100~4700 pF
Y 87, 1 02636, 06 B/E 100~4700 pF
BS| (UK) BS 415 226843 B/EN 100~10000 pF
SEMKO  (Sweden) SEMKO 101 8731033 B/EN 100~10000 pF
AMKO  (Fiiand) E101-82 121318-01 B/ENV 100~10000 pF
i E384-14/82 124364-01 B/ENV 100~10000 pF
NEVKO  (Norway) IEC 65 E44177 B/EN 100~10000 pF
132/85 E 44178, E 44179 B/ENV 100~10000 pF
DEMKO  (enmar | SECTION 21 98270 EC B/EN 100~10000 pF
SECTION 101 98270 EC B/EN 100~10000 pF
Standard Products (Type NS)
Capaoitance_ Dimensions (mm) Applicable standardi_»
Part Number | Rated | Tol. | T.C. |Dmax.| F d UL | CsA VDE SEV BS |SEMKO! FIMKO
Cap. (0F) | (%) 560-2 | 565-1 | 1016 | 1055 NEMKO| DEMKO)
ECKDRS10IMB | 100 | 20 | B 956 | 75 | o065 | O | 0 O | O o oo ol o
ECKDRSI5IMB | 150 | +20 | B 95 | 75 oes | o | o lo o tololol ol o
ECKDRS221MB | 220 | 20 | B 95 | 75 |oes | ol ool aololaolol ol o
ECKDRS47TIMB | 470 | +20 | B 95 | 75 |oes | o |l o lololololololo
ECKDRS102MB | 1000 | %20 | B 1000 756 (065 | 0Ol o oo lololol ol o
ECKDRS152ME | 1500 | 20 | E 100 75 |oes | Ol ol o | olololo | o] o
ECKDRS222ME | 2200 | =20 | E 1056 75 (065 | O | o lo o lololol ol o
ECKDRS332ME | 3300 | +20 | E 126 756 |oes | ol o lo o lololo | ol o
ECKDRS472ME | 4700 | 20 | E 160 100 (065 | Ol o ool Alolololo
ECKDRS472ZV | 4700 |+80/-20/ V 110 75 loes | O | oo | —| =l =10 ol o
ECKDRS103ZV | 10000 |+80/20 V 1770 1100 (065 | O | O O | — | =l 1o o o

Notes: O: Indicates recognized components by the related standards on the table.
/\: ECKDRS472ME; Applicable only for SEV1016 @, not applicable for SEV1016 (b).
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Ceramic Disc Capacitors
For Safety Regulations Temperature Characteristics

Temperature Characteristics B/Y5P/2B4
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Ceramic Disc Capacitor
Straight/Crimped Lead Taping/Packaging Specifications

Standard Products and Indvidual Taping Specifications
For DC and Pulse Circuit, Rated Voltage 500V DC to 3kV DC B/Y5P/2B4, SL/GP

Rated Temp. Capacitance Taping Dimensions in mm

Voltage Char. Part Number Range (pF) Taping Type B F P, P
| ECKZ3AIITII IKBP 100~2700 Z0, RO 5.0+0.8 12.740.3 12.7+1.0
1kvDo B ECKR3A I II'KBP —~3—(§0—0‘~—56&A Z2,R2 7.5£1.0 15.0£0.3 30.0£2.0
ECKZ3DI Il IKBP 100~1800 Z1, R1 7.5+1.0 15.0+£0.3 15.0+£2.0
2KV De B ECKR3D' 11 I IKBP 2200~3900 z2,R2 7.5£1.0 156.0£0.3 30.0+£1.0
ECKZ3F 111" KBP 100~1200 Z1, R1 7.5+1.0 15.0£0.3 15.0£2.0
Svbe 5 ECKR3F 11 KBP |  1500~2700 72,R2 | 75410 15.0£0.3 30.042.0

Safety Regulations Recognized Type RS, NS, and GL

Temp. Capacitance Taping Dimensions in mm
Type Part Number
Char. Range (pF) Taping Type F P, P
ECKZRSI 1111B
B 100 - 1000 Z1, R1 7.5+1.0 15.0£0.3 15.0£2.0
RS ECKRRS1T1711'B
ECKZRSL 1[I IME 1500 - 3300 Z1, R1 7.5£1.0 15.0+£0.3 15.0+2.0
(For Class | E
equipment) ECKRRS 111 ME 4700 72, R2 7.5£1.0 15.0+0.3 30.0+2.0
ECKZRSI 1712V 4700 Z1, R1 7.5+1.0 15.0£0.3 15.0+£2.0
\
ECKRRS1 12V 10000 Z2,R2 7.5+1.0 15.0+0.3 30.0£2.0
NS B ECKZNSI I IEBX 100 - 1000 Z3 10.0+1.2 15.0+0.3 15.0£2.0
(For Class Il 1500 - 3300 Z3 10.0x1.2 15.0+£0.3 15.0£2.0
" E ECKZNSI I IMEX
equipment) 4700 74 10.041.2 15.0+0.3 30.042.0
ECKZGL 1M IMB
B 100 - 680 Z1, R1 7.5+1.0 15.0+£0.3 15.0£2.0
ECKRGL I I MB
GL ECKZGU Il ME 1000 - 2200 Z1, R1 7.5+1.0 15.0+0.3 15.0+£2.0
E
ECKRGL I JTME 3300 - 4700 Z2,R2 7.5£1.0 15.0+0.3 30.0+2.0
ECKZGLIID 2V 4700 Z1, R1 7.5+1.0 15.0+£0.3 15.0£2.0
\
ECKRGLLIOC1zv 10000 Z2,R2 7.5+1.0 156.0+£0.3 30.0£2.0

*See next page for taping type detalil
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Ceramic Disc Capacitor

Straight/Crimped Lead Taping/Packaging Specifications

Specifications for Straight Lead, Radial Taped Type

An, Ah,
T
Type Z0 ) l r/_
Pitch: 12.7 mm | i
Lead spacing: 5.0 mm A
Max. diameter: 12.0 mm
#d
Type Z1 T
Pitch: 15.0 mm
Lead spacing: 7.5 mm
Max. diameter: 13.0 mm Z
5 '
«@ﬁ_
(Not to scale)
Type 72 Type Z3 Type 24
Pitch: 30.0 mm Pitch: 15.0 mm Pitch: 30.0 mm
Lead spacing: 7.5 mm Lead spacing: 10.0 mm Lead spacing: 10.0 mm
Max. diameter: 18.0 mm Max. diameter: 13.0 mm Max. diameter: 18.0 mm
D
D D ' P, P
‘:“' P, L
[y ) e | = | | 1 — 1
L W HEERE NN N N
5ok lo i i< S ibhiel fobtoi ¢ | L o ol o fel <
I H—t o I 1 VA A NV | I 1] ]
Pa Po Po
(Not to scale) (Not to scale) (Not to scale)
Taping Dimensions in mm
Taping Type
Symbol Z0 1 72 Z3 - Z4
P 12.7+1.0 15.0£2.0 30.0+2.0 156.0£2.0 30.0£2.0
P, 12.7£0.3 15.0+0.3 15.0+0.3 15.0+£0.3 15.0+0.3
F 5.0+0.8 7.5+1.0 7.5+1.0 10.0+£1.2 10.0+£1.2
P, 3.85+0.70 3.75+0.80 3.756+0.80 10.0+£0.8 10.0+0.8
P, 6.35+1.30 7.5+1.5 7.5+£1.5 15.0+1.5 15.0£1.5
D (To comply with each individual specification)
W 18.0 49
W, 10.0 min.
W, 9.0£0.5
W, 3.0 max.
H 18.0 *§
e 3.0 max.
oD, 4.0£0.2
ad 0.60+0.05 or 0.65+0.05
t, 0.6+0.3
t, 1.5 max.
T (To comply with each individual specification)
Ah,, Ah, 2.0 max.
L 11.0 max.
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Ceramic Disc Capacitor
Straight/Crimped Lead

Taping/Packaging Specifications

Specifications for Crimped Lead, Radial Taped Type

P, p D Ah, Ah,
T
Type RO
Pitch: 12.7 mm
Lead spacing: 5.0 mm -
Max. diameter: 12.0 mm -~
F «
P, s = f I
Type R1 o 7
Pitch: 15.0 mm SICRIVERENE )?;
Lead spacing: 7.5 mm Y NHIRHP: NP NI A
Max. diameter: 13.0 mm ChOTY W Y N e
[t Tt L -
Po ¢d\ ¢Do -
P —
(Not to scale)
Type R2 Type R3 Type R4
Pitch: 30.0 mm Pitch: 15.0 mm Pitch: 30.0 mm
Lead spacing: 7.5 mm Lead spacing: 10.0 mm Lead spacing: 10.0 mm
Max. diameter: 18.0 mm Max. diameter: 13.0 mm Max. diameter: 18.0 mm
D
P, >——-}
P v_D__,‘ P. P ) j D ‘Jl P, P !
P, i il L P i,ﬁ,
[ ] = I J) — J1
; L a—at E:§ S ol doitol idc § o —tol ot
) —H—t1 # ﬁ“J ot IR T J I Tt #— ]
Po Pq Py
(Not to scale) (Not to scale) (Not to scale)
Taping Dimensions in mm
Taping Type
Symbol RO R1 R2 R3 R4
P 12.741.0 15.0+2.0 30.0+£2.0 15.0£2.0 30.0+£2.0
Po 12.7£0.3 15.0+0.3 15.0+0.3 15.0£0.3 15.0£0.3
F 5.0£0.8 7.5£1.0 7.5£1.0 10.0£1.2 10.0£1.2
P, 3.85+0.70 3.75+0.80 3.75+£0.80 10.0+0.8 10.0+0.8
P, 6.35+1.30 7.5+1.5 7.5£1.5 15.0£1.5 15.0£1.5
D (To comply with each individual specification)
W 18.03%°
W, 10.0 min.
W, 9.0+£0.5
W, 3.0 max.
A 20.0
H, 16.0 42
oD, 4.0£0.2
od 0.60£0.05 or 0.65+0.05
t, 0.6+0.3
t, 1.5 max.
T (To comply with each individual specification)
Ah,, Ah, 2.0 max.
L 11.0 max.
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Ceramic Disc Capacitor
Straight/Crimped Lead

Packing Specifications

Packing Quantity

High Voltage Capacitors (1 to 3kV DC)

Taping/Packaging Specifications

Temperature Rated Capacitance Range Packing Quantity
Characteristics Voltage (pF) (pcs)
100 to 2700 2000
1kv DC 3000 1000
4700 to 5600 500
100 to 1800 1000
B 2kV DC
2200 to 3900 500
100 to 1200 1000
3kV DC
1500 to 2700 500
680 to 4700 2000
1kVv DC 6800 1000
10000 500
E 1000 to 3300 1000
2kv DC
4700 to 6800 500
1000 to 2200 1000
3kV DC
3300 to 4700 500

Safety Regulations Recognized Type

Type Temperature Capacitance Range Packing Quantity
Characteristics (pF) (pcs.)
RS B,EV 100 - 10000 500
NS B,E 100 - 4700 500
GL B,EV 100 - 10000 500
Packing Case
/ Unit: mm
Symbol Dimensions*
A 150 or 175 or 190 or 215
‘?/ B 47 or 55
’ C 335

Note: *Tolerance; £3 mm
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Surface Mount Ceramic Capacitor

High Voltage (1kV - 3kV)

ECK-S/T Series

Features

voltage rating of 1 to 3 kVDC

molded construction

Temperature stable type

Resin molded type for reflow soldering with a high
High reliability through disc capacitor element

Excellent “Voltage vs. Temperature Rise” through
low loss ceramic dielectric materials

(Characteristics: SL/GP and B/Y5P)

Performance Characteristics

Characteristics Characteristics SL/GP Characteristics B/Y5P
Operating Temperature Range -25t0 105 °C
Rated Voltage 3 kvDC 1to 2 kVDC
Capacitance Range 10 to 47 pF 1 kVDG - 390 to 470 pF

2 kvDC - 100 to 330 pF

Dielectric Withstanding {/oltage

200% of the Rated Volt

age for 1 to 5 seconds

Capacitance

Within the specified tolerance at
1 MHz, 1 to 5 Vrms and 20 °C

Within the specified tolerance at
1 kHz, 1 to 5 Vrms and 20 °C

Q or Dissipation Factor (tan d)

C<30 pF: Q=400 + 20 C (C: Cap. pF)
C>30 pF: Q=1000
at 1 MHz, 1 to 5 Vrms and 20 °C

D.F. (tan 0)<0.025 at 1 kHz,
1to 5 Vrms and 20 °C

Insulation Resistance

10000 MQ min. at 500 VDC and 1 minute electrification

Temperature Characteristics

Temperature Coefficient:
+350 to -1000 ppm/°C

Max. Capacitance Change: AC/C<+10%
(Temperature Range: -25 to 85 °C)

Explanation of Part Numbers

ECK s

3[p [2]2]1

KB

e
— T ] \ T o=
Common Code Packaging Style Rated Voltage Rated Capacitance | | Capacitance | | Temperature
ECC | Class 1 Code Style Code Voltage The first two digits Tolerance Characteristics
ECK | Class 2 S Bulk 3A 1 KVDC are significant K | +10% | |G | SL/GP
figures of capaci-
T Taped 3D 2 kvDC tance and the third B | B/YSP
3F 3 kVDC denotes number of
following zeros.
Ex. 100: 10 pF
220: 22pF
101: 100pF
471: 470 pF
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Surface Mount Ceramic Capacitor
High Voltage (1kV - 3kV)

ECK-S/T Series

Standard Products

Rated Voltage Part Number Rated Capacitance (pF) Capacitance Tolerance (%) Temperature Characteristics

ECCII3F100KG 10 +10 SL/GP
ECCII3F120KG 12 +10 SL/GP
ECCI13F150KG 15 +10 SL/GP
ECCII3F180KG 18 +10 SL/GP

3 kvDC ECCII3F220KG 22 +10 SL/GP
ECCII3F270KG 27 +10 SL/GP
ECCLI3F330KG 33 +10 SL/GP
ECCII3F390KG 39 +10 SL/GP
ECCLI3F470KG 47 +10 SL/GP
ECK13D101KB 100 +10 B/Y5P
ECK13D121KB 120 +10 B/Y5P
ECK13D151KB 150 +10 B/Y5P

2 kVvDC ECK13D181KB 180 +10 B/Y5P
ECK13D221KB 220 +10 B/Y5SP
ECK™13D271KB 270 +10 B/Y5P
ECK13D331KB 330 +10 B/Y5P

1kVDC ECK' 13A391KB 390 +10 BNSP
ECKI 18A471KB 470 +10 B/Y5P

"l: Packaging Styles Code: S; Bulk, T; Embossed Taping

Temperature Characteristics

SL Characteristics SL/GP (ECC

B Characteristics B/Y5P (ECK:---- )

S +10 § +10
a 5]
5 o h\ 5 o e~ . \
8 P— Q
g § \
§ =10 § -10
S S
—20 0 20 40 60 80 100 -20 0 20 40 60 80 100
Temperature (°C) Temperature (°C)
Applied Voltage vs. Temperature Rise
ECCS3F330KG (3 kV, 33 pF) ECKS3A471KB (1 kV, 470 pF)
, [ 4
S +20 S +20 ’1§/ / J:
3 3 o §/ £ r
« « @xb / S T
e +10 2 +10 v 3
T ©
5 200 kHz b 1
£ o £ 0 —
Y R
0 100 200 300 400 500 0 100 200 300 400 500
Voltage (Vrms) Voltage (Vrms)
Panasonic
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Surface Mount Ceramic Capacitor

High Voltage (1kV - 3kV) ECK-S/T Series
Markings (Example) Dimensions in mm (not to scale)
| |
Manufacturer's Rated Voltage ! ' J
Identification T
— )
@1 kV G S S E
apacitance W
S g AN K - Tolerance f— L -~
Rated Capacitance o0 ;
(in 3 digits) )
l
Date Code - ' -
}
L2
B
Packaging Specifications
Standard Packing Quantity Sympol | L | W | H | S E| A B
+0.5 +0.3 +0.3 +0.30 +0.2
Bulk: 1000 pcs./bag Dimensions| 7.1 6.3 25 | 1.45 25 | 20 @7
Embossed taping: 2000 pcs./reel
Reel Embossed taping
| W (W=12 mm)
Feeding hole
= #Do /7 P, P, Chip pocketm
4 ‘ 1
- @ A e
aT o o) FanN fl} ¢ ;
P, L
U Chip component Tape running
direction
Wil t
Symbol | A | B Cc | D | E | w | t r symbol A lBIw|F[EP [P P loDo| ti |t
D|m +5 min. +0.5 +1 +0.5 +1.5 +0.5 D|m #02 | 0.2 +0.3 +0.1 +0.10 +0.1 +0.05 | 0.1 +0.1 +0.1 +0.3
(mm) 330 60 | 13.0| 25 20 135 20 | R1.0 (mm) \6.5 7.5/12.0/ 6.5 |1.75 8.0 |2.00/4.0 510332
Leader Part and Taped End
Vacant position Chip component position Vacant position Top cover tape
40 mm min. 20 mm min. 400 mm min.
- g T T g
oooo(ooooooooooooooooooooooooooojrooo]
o[a pEEEEEAEREEeER sl
Tape running direction
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Ceramic Multilayer Chip Capacitor

(0402 - 1206) ECU Series
Features
* Small size/wide capacitance range
. FRT] T . e - A i 7
» Superior humidity characteristic and long life - - - = .
- 1
« Excellent solderability and resistance to soldering - - n B
. - . W
due to three layer terminals - - - L
« Low inductance and excellent frequency - - ¢ 4 -
characteristics
Applications
+ Class| *Temperature compensation
(T.C. Type) <Tuned Circuit and Filters
+ Class I *By-pass and Coupling
(Hi-K Type
Specifications (For “Z5U” Characteristics, see Standard Product Tables)
Requirement
Item Class | (T.C. Type) Class Il (Hi-K Type) Test Method
CA~UA and SL/GP B/X7R ’ F/Y5V
O ti
perating 55 t0 125 °C 25 t0 85 °C —
Temperature Range e - |
Rated Voltage 50V DC 50V DC, 25V DC 50V DG, 25V DC,
9 ’ 16V DC 7
, . Class I: Rated Voltage x 3, 1 to 5s
Dielectric
Withstanding Voltage No break down Class Il: Rated Voltage x 2.5, 1 to 5s
9 9 Limit surge current: 50 mA max.
Insulation IR>10000 mQ or 500/C MQ whichever is less Rated voltage at 1 minute
Resistance (IR) [C...Rated capacitance in uF] electrification
Capacitance ‘ Within the specified tolerance [ Class  |Frequency| Voltage | Ternp.
Q Factor or Capacitance < 30 pF BTV
Dissipation Factor Q>400+20C* | <10000F % oo | 0.5-5
(tand) 30 pF < Cap. < 1000 pF . . ! TkHz | Vrms | 20°C
1000pF,
Q21000 D.F. (tand)<2.5% D.F. (tan §)<5% >1000pF
(cf. Minimum Q at Capacitance>1000 pF Il 1kHz | 1202
1 MHz on page 78) D.F. (tan 8)<0.2% £10% | Vims
Without Cap. change: Cap. change:
voltage
7 +30
Temperature |application See page 79 +10% max. -80 % max. Measurement temperature range
Character- Class I: 20 °C and 85 °C
istics Within 1/2 Cap. change: Cap. change: Class Il: -25t0 85 °C
rated voltage — 10 +30
application 30 %o maX. o fomax
* Rated Capacitance in pF ** -25 to 85°C for Type B, NPO, 5100~10000pF
Dimensions in mm (not to scale)
L
| Size Code (EIA) L W T L.L,
" “10” Type (0402) | 1.00+0.05 0.50+0.05 0.50+0.05 0.2£0.1
/ “11” Type (0603) 1.6+0.1 0.840.1 0.840.1 0.3+0.2
- “12” Type (0805) 2.0+0.2 1.26+0.20 1.45 max.* 0.50+0.25
N “13” Type (1206) 3.240.2 1.6£0.2 1.25 max.* 0.6+0.3
| I Lt l L2 *Specified by nominal capacitance
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Ceramic Multilayer Chip Capacitor

(0402 - 1206)

ECU Series

Explanation of Part Numbers

S I I S .
Elclu—x 1K 101 4 © 6 e
- T ] | I
S B S — N
Common Code . Packaging Style”ﬁ B H Rated Voltage Rated Cap. Gap. Tolerance Temp. Char. Suffix
| Multilayer || Code | Style B \‘Code Voltage | Ex. | Capacitance || Code] Tol.  |Note [ Code| Temp. Char. | Code| Size Code
ECU | Ceramic | X Buk H 2A [100vDC || OR5 0.50F || G | 0.25pF cro| NP0 Q_[10Type |0402
[ Capacitor E Paper Taping (Pitch: 2mm) I 1H |50vDC || 010 TR D | =0.50F 7pF 7_27%22_8 777777 |V [t1Type |0603
b ] ,_,Y,,,__, Paper Taplng (PltCh AE@H | 1E |25V DC 100 10pF F +1pF N/G 12 Type 0805
| W | Large Redl Teping Rmm) |- o - T 1% S [NSSO_ [ X li2Typer
Y% Embossed Taping (4mm) || 16V DC ,191 . ,,m.1 QO_DF =7 T | N470 M/H 12 Type
in Large RBS' Taplng (4mmj i 104 100000pF K +10% >10 LJ N7§O_7’7“ _-W - s Type 11206
e — (OTWR T M s20% | pFI| NIl | SUGP :
—— I - — Extended capacwtance
z 180, -20% B | BX/R range products
F | F/Y5V
E EZ5U
L L
Capacitance Range in pF (For "Z5U” Characteristics, see Standard Product Tables)
L - Capac;tance Range (pF) [50 VDC] )
Class | Size Dim. “T” NPO SL/GP N150 N220 N330 N470 ‘ N750
Code (mm) _Ca | PA RA sa 1 TA TL UA
(CAJ (SLJy* (PAJY RAJ)* (SAJ)* Ty Ay
‘10;’" 0.5040.05 | 0.5 - 220 0.5 - 220 — — — l — [ —
(0603) 0.8+0.1 0.5 - 1000 0.5 - 1200 0.5-150 0.5-180 0.5-180 0.5 -220 0.5 - 1200
0
qon 0.65-0.15 0.5 - 2200 0.5-2700 0.5 -220 0.5-220 0.5 - 220 0.5-270 0.5 - 2700
0
1 logos) 1.00-0.35 | 240022700 — 240 - 330 240 - 390 240 - 470 300 - 470 —
.C.) 1.25+0.20 — — 360 - 470 430 - 560 510560 510 - 680 —
e 0
» . 0.65-0.15 0.5 -4700 0.5 - 5600 0.5 - 560 0.5 - 680 0.5 - 680 0.5 - 820 0.5 - 5600
0
(1206) 1.00-0.35 5100 - 6800 . — 620 - 1200 750 - 1200 750 - 1500 910 - 1500 —
0
1.25-025 |7500 - 10000\ — 130001500 13001500 16001800 1600 - 2200 —
i Capacitance Range (pF)
Classi Size Dim. “T” B/(RB)*/X7R F/(FJ)*/YBV
. Code (mm) 50 VDC 25 VDC 16 VDC 50 VDC 25VDC 16 VDC
] “10” 0.50+0.50 — 100 - 4700 5600 - 10000 — 1000 - 10000 15000 - 33000
T
‘ (0603) 0.8+0.1 220 - 15000 18000 - 22000 — 1000 - 47000 68000 100000
0
“12” | 0.65-0.15 220 - 22000 18000 - 33000 — 1000 - 100000 | 68000 - 220000 —
0
o |(0805) 1.00-0.35 27000 - 39000 | 39000 - 56000 — — — —
0
ik | 137 0.65-0.15 220 - 56000 33000 - 82000 — 1000 - 220000 | 100000 - 470000 —
i- 0
ype) (1206) 1.00-0.35 | 68000 - 100000 [100000 - 150000 — — — 680000
0
1.25-0.25 — — — — — 1000000
*Temperature characteristics codes conform to JIS C6429
Temperature coefficient of Class 1 Capacitors/T.C. Tolerance (ppm/°C)
Temp. Coeff.
Code | CA (NPOQ) A (N150) RA(N220) SA (N330) TA (N470) UA (N750) SL/GP
T.C. Cap.
<2 pF CK(£250) PK(+250) RL(+250) SK(+250) TK(250) UK(+250) | +350 to -1000
T.C.
3pF CJ(+120) PJ(120) RJE120) SJ(120) TJE120) UJ@E120) | +350 to -1000
Tol.
>4 pF CH60) PHE60) RH(+60) SH(+60) TH(60) UJE120) | +350 to -1000
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Ceramic Multilayer Chip Capacitor
(0402 - 1206)

Temperature Characteristics of Class 2 Capacitors

ECU Series

Capacitance Change Measurement Reference
Temp. Char. No DC Voltage Applied 1/2 Rated Voltage applied Te”%‘;ﬁ?;“re Temperature
B* (RB) +10 % max. +10, -30 % max. -25t0 85 °C 20°C
F (FJ) +30, -80 % max. +30, -95 % max. -2510 85 °C 20 °C

*Temperature Characteristicsjéi” (JIS) covers “X7R” (EIA)

“*Temperature Characteristics “F” (JIS) covers “Y5V” (EIA)

Nominal Capacitance vs. Capacitance Tolerance

Tol. Code | Capacitance Tolerance 7 Nominal Capacitance Available (pF) Temp. Char. C|£\ss
C +0.25pF 0.5,1,15,2,3,4,5
D <10pF +0.5pF 1,15,2,3,4,5,6,7,8,9, 10 Ca~UA
F +1pF 10 (NPO)(N750) |
J >10pF +5% E24 and (T.C. Type)
K +10% E12 SL/GP
K +10% E12 Within Capacitance Range, B (X7R) Il
M +20% E6 E-Series Numbers x 10" (Hi-K Type)
L 4 +80, -20% E6 F (Y5V)
E-Series Numbers
| E6 | 1 15 2.2 3.3 4.7 6.8
E12 1 1.2 1.5 1.8 2.2 2.7 3.3 3.9 4.7 5.6 6.8 8.2
E24 | 1 ' 1.1 1.2' 1.3 1.5T1.6 1.8! 2 2.2‘ 2.4 2.7T 3 3.3{3.6 3.9 ‘ 4.3 4.7]5.1 5.6} 6.2 6.8‘ 75| 82 { 9.1
Minimum Q at 1MHz Minimum Insulation Resistance
10000 MQ
10000
1000 5000
1000 3
2
< 3
800 58 £ 1000
@] D‘QQ @
€ 53 500
g 600 <
5 o
b= kS
2
4 = 0 2 1
00 = eI 35 2 100
X\ §
1004 % 200 E %
200 ——100-+10/3C £
=
55 10—y
10 20 30 40 1000 05 oo 005 o 05 1
Nominal Capacitance (pF) Nominal Capacitance (pF)
* Rated capacitance value in pF *% Rated capacitance value in pF
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Ceramic Multilayer Chip Capacitor
(0402 - 1206) ECU Series

Typical Temperature Characteristics

[CH(0=£60 ppm/°C)] [PH(—150%60 ppm/°C)]
£ £ ‘ | l
[ » +2.0 } +
o o |
C C !
2 © .
L2 <
(@] o
o e L
C jo}
c = —
= =z ‘
8 8 —2.0 1 1 ‘T* t
Q aQ k
© < L
© —20—10 0 10 20 30 40 50 60 70 80 © —-20—10 0 10 20 30 40 50 60 70 80
Temperature ('C) Temperature ('C)
[RH(—220%60 ppm/°C)] [SH(—330£60 ppm/C)]
£ 1
E +2.0 ) +3.0F—
2 e
& +1.0 o +2.0
£ > le))
% 0 I S +1.0
2 ) O»A—J‘r B — 5
s L o 0
B | u Q
2 ~2.o-~~~¢—r~—] , € -1.0
a | : | =
@ L 1 O —2.0
© —20-10 0 10 20 30 40 S0 60 70 80 S e
Temperature ('C) 8 -3.0
—20 =10 0 10 20 30 40 S50 60 70 80
Temperature ("C)
[UJ(—750%+120 ppm/°C)] [SL/GP(+350 to —1000 ppm/°C)]
T I T . < T
& +4.01- i f by z = +4.0~'l—-’r\' .
o : ) : ; N
& +2.0 r : R =
& | & l ~
&) 0 ! ! O ) -
8 20 : 8, ol=r=f
Q- & —Z.
5 : 5
E —4.0— 5 -
S 0 é 4.0
Q
—-6.0 T © —
S [ &
—=20—10 0 10 20 30 40 S0 60 70 80 —20—-10 0 10 20 30 40 50 60 70 80
Temperature ('C) Temperature ('C)
[B/X7R] [F/Y5V]
T T +40 T T
2 ] : . |
o X ‘ e t20 ! X
o i ' Y : .
§ +10 T T o 0 | |
5 = - : K ;
g O i 5 72T .
§ —10—f 4 . S —e0f— :
= | | | c |
8 M | T ot | !
g~ . S —80—m ;
© + | © |
O ! Q 1
I 1 | © —80 ! .
-85 -25 0 20 85 125 © | Sol
. ~100 v N
Temperature (C) 55 25 0 20 85 125
Temperature (°C)
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Ceramic Multilayer Chip Capacitor
(0402 - 1206) ECU Series

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

CA(NPO) SL/GP
Capacitance Capacitance 50 VDC 50 VDC
(pF) Tolerance Dim. Dim.
Part No. T Part No. T
(mm) (mm)
0.5 +0.25 pF (C) ECUETHOR5CCQ 0.5 ECUETHOR5CQ 0.5
1 +0.25 pF ECUETHO10LICQ 0.5 ECUETHO10Q 0.5
1.5 ©) ECUETH1R51CQ 0.5 ECUETH1R5[ 1Q 0.5
2 or ECUE1H020CICQ 0.5 ECUETHO020Q 0.5
3 +0.5 pF ECUETHO30[1CQ 0.5 ECUETHO30.1Q 0.5
4 D) ECUE1H040[1CQ 0.5 ECUETHO40[ 1Q 0.5
5 ECUE1HO0501CQ 0.5 ECUETHO50 1Q 0.5
6 ECUE1H060DCQ 0.5 ECUE1HO060DQ 0.5
7 +0.5 pF ECUE1HO70DCQ 0.5 ECUE1HO70DQ 0.5
8 D) ECUE1H080DCQ 0.5 ECUE1HO80DQ 0.5
9 ECUE1H090DCQ 0.5 ECUE1H0O90DQ 0.5
10 +0.5pF(D), £1pF(F) ECUETH10071CQ 0.5 ECUETH100Q 0.5
11 ECUETH110JCQ 0.5 ECUETH110JQ 0.5
12 ECUE1H120I 1CQ 0.5 ECUETH120 'Q 0.5
13 ECUE1H130JCQ 0.5 ECUE1H130JQ 0.5
15 ECUE1H150 1CQ 0.5 ECUETH150 1Q 0.5
16 ECUE1H160JCQ 0.5 ECUE1H160JQ 0.5
18 ECUETH180 1CQ 0.5 ECUETH180 IQ 0.5
20 ECUE1H200JCQ 0.5 ECUE1H200JQ 0.5
22 ECUE1H220 1CQ 0.5 ECUE1H220 1Q 0.5
24 ECUE1H240JCQ 0.5 ECUE1H240JQ 0.5
27 ECUE1H270 1CQ 0.5 ECUETH270 IQ 0.5
30 ECUE1H300JCQ 0.5 ECUE1H300JQ 0.5
33 ECUETH330 ICQ 0.5 ECUETH330I 'Q 0.5
36 ECUETH360JCQ 0.5 ECUETH360JQ 0.5
39 ECUETH3901CQ 0.5 ECUETH390 1Q 0.5
43 +5%** ECUE1H430JCQ 0.5 ECUE1H430JQ 0.5
47 ) ECUE1H4701 ICQ 0.5 ECUE1H47Q\ Q 0.5
51 or ECUE1H510JCQ 0.5 ECUE1H510JQ 0.5
56 +10% ECUE1H56071CQ 0.5 ECUE1H560" 1IQ 0.5
62 (K) ECUE1HB20JCQ 0.5 ECUE1H620JQ 0.5
68 ECUE1THB80 ICQ 0.5 ECUE1HB80 1Q 0.5
75 ECUE1H750JCQ 0.5 ECUE1H750JQ 0.5
82 ECUE1H820"ICQ 0.5 ECUETH820 1Q 0.5
AN ECUE1H910JCQ 0.5 ECUETH910JQ 0.5
100 ECUETH10111CQ 0.5 ECUETH101.1Q 0.5
110 ECUE1H111JCQ 0.5 ECUETH111JQ 0.5
120 ECUE1H12111CQ 0.5 ECUE1H1211Q 0.5
130 ECUE1H131JCQ 0.5 ECUETH131JQ 0.5
150 ECUETH15111CQ 0.5 ECUE1H15111Q 0.5
160 ECUE1H161JCQ 0.5 ECUETH161JQ 0.5
180 ECUE1H1811CQ 0.5 ECUETH18111Q 0.5
200 ECUE1H201JCQ 0.5 ECUE1H201JQ 0.5
220 ECU[E‘I H2211CQ 0.5 ECUE1H221 [‘_'fJQ 0.5
(Packaging Style Code)™* (Cap. Tol/ Code)

**Capacitance values of “E24” series and capacitance tolerance of £5% are available on special order.
“**Packaging Styles Code: “E” for Taped Version (Taping pitch: 2 mm) and “X” for Bulk Type.
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Ceramic Multilayer Chip Capacitor

(0402 - 1206) ECU Series
Standard Products for “10” Type, (EIA “0402” Type), Taped Version
B S I e — e
Capacitance | Capacitance ~28vbC - 16vDC | Capacitance ~25VDC 16VDC
(PF) Tolerance Dim. Dim. | Tolerance Dim. Dim.
Part No. T Part No T Part No. T Part No. T
(mm) (mm) (mm) (mm)
100 | EcuEtEtOr BQ | 05 | ) i I
120 ECUETE121KBQ | 0.5
150 ECUETE151 BQ | 05 1
180 ECUEIE181KBQ | 0.5 )
220 ECUETE221 BQ | 0.5
~2r0 ECUETE271KBQ | 05 - o
830 | ECUEfESSt BQ | 05 | | o ,
890 | _ECUE1ES91IKBQ | 0.5 |
470 ECUE1E471 IBQ = 05
560 ECUETE561KBQ | 0.5 |
680 ECUE1E6S1 IBQ | 0.5
820 ECUE1E821KBQ = 0.5
1000 ECUE1E102 IBQ | 05 ECUE1E102ZFQ | 0.5
1200 +10% | ECUE1E122KBQ | 0.5
1500 K ECUE1E152 1BQ | 05 <800 ECUE1E152ZFQ | 0.5
1800 or ECUE1E182KBQ | 0.5 -207°
2200 +20% | ECUETE222 iBQ | 0.5 @ ECUE1E222ZFQ | 0.5
2700 (M) ECUE1E272KBQ | 0.5
3300 ECUE1E332 IBQ | 05 ECUE1E332ZFQ | 0.5
3900 ECUE1E392KBQ | 0.5
4700 ECUE1E472 1BQ | 0.5 ECUE1E472ZFQ | 0.5
5600 (Packétging Style Code)™ | ECUE1C562KBQ | 0.5
6800 ECUE1C682 BQ | 0.5 ECUE1E682ZFQ | 0.5
8200 ECUE1C822KBQ | 0.5
10000 ECUE1C103 1BQ | 0.5 ECUE1E103ZFQ | 0.5
12000 (Cap. Tol. Code)*
15000 ECUE1C153ZFQ | 0.5
18000
22000 ECUE1C223ZFQ | 0.5
27000
33000 ECUE1C333ZFQ | 0.5

*"]; Capacitance Tolerance Code.

** Packaging Styles Code: “E” for Taped Version (Taping pitch: 2 mm) and “X” for Bulk Type.
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Ceramic Multilayer Chip Capacitor
(0402 - 1206) ECU Series

Standard Products for “11” Type (EIA “0603” Type), Taped Version [Rated Voltage 50 VDC]

CANPO) SLGP PAN50) RAN220) SANG30) TANGTO) UANT50)
Capacttance |Capacitance Dim. Dim. Dim. Dim. Dim. Dim. Dim.
(o3} Tolerance Part No. T Part No. T Part No. T Part No. T Part No. T Part No. T Part No. T
(mm) (mm) {mm) (mm) mm) (mm) (mm)
05 [+0.250F(C) ECUVIHORGCOV| 0.8 [ECUVIHORECY | 0.8 [ECUVIHORSCPY | 0.8 ECUVIHORSCRY| 08| ECUVIHORSCSV 08 |ECUVIHORSCTV | 0.8 |ECUVIHORSCUY| 0.8
i ECUVIHO10 V| 0.8 |ECUVIHO10 V| 0.8 [ECUVIHOT0 PV | 0.8 ECUVIHO10' Rv| 08 ECUViHO10 'Sv|08 ECUVIHO10 TV 0.8 |ECUVIHO10 LV|0:8
15 | 0250F [ECUVIHIRE CV| 0.8 [ECUVIHIRG V|08 [ECUVIHIRS PV| 08 ECUVIHIRS RV| 0.8 ECUVIHIRG 'SV|08 ECUVIHIRS TV 08 ECUVIHIRS V|08
> ©  ECUVIHO20 O] 08 |ECUVIH020 V| 0.8 ECUVIHO20 PV | 0.8|ECUVIHO20 RY| 0.8 | ECUVIHO20 'SV |08 |ECUVIH20 TV 0.8 ECUVIHO20 LV 0.8
3 o |[ECUVIH080l CV|0.8 [ECUVIHO30 V|08 [ECUVIHO30 Pv| 0.8|ECUVIHO30 RV] 0.8| ECUVIHO30 SV|0.8 |[ECUVIHO30 TV | 0.8 ECUVIHO30 V|08
4 | 405pF |FCUVIHO40 OV]08|ECUVIHO40 /0.8 [ECUVIHO0 PV | 0.8| ECUVIHO40 RY| 0.8|ECUVIHO40 SV 08 [ECUVIHO40 TV | 0.8 |ECUVIHO40 UV|08
5 O |Ecuviroso ovlos [Ecuvinoso o8 EcviHoso Pv| 0.8|ECUVIHOSO Rv| 08|ECUVIHOSD Sv|08 [ECUVIHOS0 TV | 0.8 ECUVIHOS0 UV|08
6 ECUVIHOBODCV | 0.8 | ECUViHoB0DV 0.8 |ECUviHoB0DPY | 0.8| ECUV1HOB0DRY 0.8| ECUVIHOBIDSV (0.8 |ECUVIHOBODTY | 0.8 |ECUVIHOBODUY | 0.8
7| 105pF ECUVHOTODCY |08 |ECUVIHO7ODV |0.8 [ECUVIHOTODPY | 0.8| ECUVIHO7ODRV| 0.8| ECUVIHO7ODSV |0.8 |ECUVHO70DTY | 0.8 |ECUVIHO70DUY | 0.8
8 D |ECUviHOBODCV] 0.8 [ECUVIHOBODV 0.8 | ECUVIHOBODPY | 0.8| ECUVIHOBODRY| 0.8| ECUVIHOBODSY | 0.8 |ECUVIHOBODTV | 0.8 |ECUV1HOBODLY| 08
9 ECUV1H090DCY | 0.8 ECUVIHO90DV |0.8 [ECUVIHO90DPV | 0.8| ECUVIHO90DRV| 0.8| ECUVIH0S0DSV |08 | ECUVIHO90DTY | 0.8 |ECUVIHOS0DUY | 0.8
10| 50 ECU1H100 CV| 08 [ECLVIHION V|08 ECUVIHIOD PV | 0.8|ECUVIHION V] 08| ECUVIHICO SV/08 ECUVIHIGD TV | 08 ECUVIHION L]0
12 ECUVIH120 CV| 0.8 |[ECUVIHT20 V|08 [ECUVIHI20 Pv| 08|ECUVIHI20 RV] 0.8] ECUVIHI20 Sv|0.8 |ECUVIHIZ0 TV | 0.8 ECUVIHI2G LV|08
15 ECUVIHIS0 O] 0.8 [ECUVIH1S0 IV 0.8 [ECUVIHIS0 PV | 0.8|ECUVIHIS0 Rv| 08| ECUVIHISO SV 08 |ECUVIH150 TV | 0.8|ECUVIHIS0 UV 08
18 ECUVIH180_0V] 0.8 |[ECUVIH180 0.8 [ECUVIHISO PV | 0.8|ECUVSHIBO Rv| 08| ECUVIH1ED Sv|08 [ECUVIH1BO TV | 0.8|ECUVIHISO V|08
2 ECUVIH220 CV| 0.8 |ECUVIH2201 V]08 [ECUVIH20 PV | 08| ECUVIHR20 RVl 0.8| ECUVIH220' SV|0.8 |ECUVIHR20 TV | 0.8 |ECUVIH220 LV| 08
o ECUVIH270 OV] 0.8 [ECUVIH270 V|08 [ECUVIHR70 PV | 0.8|ECUVIH270 RV 08| ECUVIHZTO Sv|08 |ECUVIHR70 TV | 0.8 ECUVIHETO V|08
@ ECUVAHB30 ICV| 0.8 |[ECUVIHB301 V08 [FCUVIHB30 Pv| 0.8|ECUVIHBR0 Rv| 0.8 ECUVIHBS0 'SV 0.8 [ECUVIHB30 TV | 0.8 |ECUVIHE3D WV|0:8
% ECUVIHS90 (CV 08 [ECUVIHB90 V|08 ECUVIHA90 PV | 08|ECUVIHBI0 RY! 08| ECUVIHASD Sv|08 ECUVIHRo0 TV | 0.8 ECUVIHE%0 V|08
& ECUVIHATO V| 0.8 |ECUVIHATO V|08 ECUVIHATO PV 0.8 ECUVIHATO RV, 08| ECUVIHATO Sv|08 |ECUVIHATO TV | 0.8|ECUVIHATO LV|08
56 ECUVIHE60 V| 0.8 [ECUVIHBB0 V| 0.8 [ECUVIHBE0 PV | 0.8|ECUVIHBB0 Rv| 08| ECUVIHB60 SV|08 |ECUVIHS60 TV | 0.8|ECUVIHEE0 UV 0.8
68 ECUVIHBS0 CV| 0.8 |ECUVIHBB0 V0.8 ECUVIHBR0 PV | 0.8|ECUVIHBEO Rv| 08| ECUVIHEBD Sv|0.8 ECUVIHBBO TV | 0.8 |ECUVIHESO UV, 08
8 | 5% |ECUVIHB20 Cv|08 ECUVIHE20 V|08 ECUVIHE2D PV 0.8|ECUVIHE20 RV 08| ECUVIHB20 SV 0.8 |ECUVIHE20 TV | 0.8 |ECUVIHB20 |08
100 | ) |ECUVIHION (V|08 [ECUVIHION V|08 [ECUVIHION PV | 08|ECUVIHIOT RV|0:8|ECUVIHION SV|0:8 [ECUVIHION TV | 08 [ECUVIHION LV 08
120 | o |ECUVIHI21 CV|08 [ECUVIHI21 V|08 ECUVIHI21 PV 08 ECUVIHI21 RV 0.8  ECUVIHIZY SV|0:8 [ECUVIFI21 TV | 08 [ECUVIHIZN LY 08
150 | +10% |ECUVIHI51 CV|08 |ECUVIHIST V|08 |ECUVIHIS! Pv| 08| ECUVIHISY RV|0.8|ECUVIHIST SV]08 [ECUVIHIST TV | 08 [ECUvIHIST V|08
180 | K |Ecuviniet cv|os [Ecuvikisl v os ECUViH181 RV| 0.8 ECUVIH18T Sv|08 [ECUviHist Tv | 08 [Ecuvikist Lv]os
220 ECUVIH221 V|08 [ECUViH21 V|08 Packaging Sty Code] ECUVIH221 TV | 08 [ECUVIHR21 V| 08
270 ECUVIH271 (Ov|08 [ECUViH2T1! V08 ECUVIH271 W08
30 ECUVIH331 O] 08 |[ECUVIHa31 |08 ECUVIH331! V|08
3% ECUVIH391! Cv| 0.8 [ECUVIHa91 |08 ECUVIH3oT V|08
470 ECUVIHAT1 CV| 08 [ECUVIHATT V|08 ECUVIHAT1 W08
560 ECUVIHS61! 1CV| 0.8 |ECUVIHB617V |08 ECUVIHEB1 V|08
680 ECUVIHGS1 OV| 0.8 [ECUVIHBST! IV 0.8 EcUviHest W 08
820 ECUVIHB21. 10V 0.8 |[ECUVIHER1 V|08 ECUVIHE21l |08
1000 ECUVIH102 10V|08 [ECV1H102 V|08 ECUVIH102 W 08
1200 (Cap. Tol. Code®|  |ECUVIH12211V 08 ECUVIH12210V| 08

* Packaging Style Code: “V” for Taped Version (Taping pitch: 4 mm) and “X” for Buk Type.
** Capacitance Tolerance Codes.
** Capacitance values of “E24” series and capacitance tolerance of 5% are available on special order.
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Ceramic Multilayer Chip Capacitor
(0402 - 1206)

ECU Series

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

Capacitance

(oF)

12000

15000
18000

22000

33000

47000

68000

100000

Capacitance
Tolerance

+10%

i 50VDC — # - 25VDC . Capacitance | ~ 50VDC e 25VDC : 16 VDC : l
Dim. Dim. |Tolerance Dim. Dim. |
Part No. ! T | PartNo. T Part No. } Part No. T Part No. T l
| ,, mrm)! mm) i(mmr) ,(mlin) (fim,) i
ECUVIHZ21 BV 08 ’ !
ECUVIH271KBV | 0.8 J |
Sy i A A
[ECUVIHI9TKBY | 0.8 | 2
jFouvHBs ey |08 | . ]
IECUV1H681 BvV|0.8
E&%Hé&@ 08| ’ | |
‘ECU\/1H102 BvVi0.8 7 L ‘ECUV1H102ZF\/ 0.8
ECUVIHIZ2KBY 08 | | - ,H-“.,,,,!_“_,,__ R o
5)%_;52 BV|0.8 ] *I lECU\/1H1522W 0.8 |
ECUV1IH182KBV | 0.8 ‘ i
SoWire BV 08 CECWViH222zFV 08 | | o
ECUV1H272KBV | 0.8 80 |
ECUV1IH332 BV |0.8 —20% ECUV1H332ZFV
ECUV1H392KBY | 0.8 (V4]
Ecuviraz BV 08 | ECUViH472ZFV
ECUviHBeRkY (08 | | T o
‘ECU\/‘IH682 BV 0.8 ! ECUV1HB82ZFV
ECUV1H822KBV | 0.8 I -
ECUVIHI03 BV 08 | | ECUViH108ZFY
ECUV1H123KBV | 0.8 i _ ‘
IECUV1H153!‘ BV | 0.8 - T _EEU.\;1H15SZFV
(Cap. Tol. COde)*T 7 ECUVIE183KBV | 0.8 |
| ECUE1E223 BV | 0.8 l ECUV1H223ZFV
o : N T ‘5\11 H333ZFV
ECUVIH4T73ZFV
(Packaging Styles Code)"} ECUV1EBB83ZFV| 0.8
ECUV1C104ZFV1 0.8

* Packaging Styles Code: “V” for Taped Version (Taping pitch: 4 mm) and “X” for Bulk Type.
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Ceramic Multilayer Chip Capacitor
(0402 - 1206) ECU Series

Standard Products for “12” Type (EIA “0805” Type), Taped Version [Rated Voltage 50 VDC]

CANPO) SUGP PAN150) RAN220) SAN330) TANATO) UANT50)
Capacitance {Capactance Dim. Dim. Dim. Dim. Dim. Dim. Dim.
(nF) Tolerance Part No. T Part No. T Part No. T Part No. T Part No. T Part No. T Part No. T
{mm) (mm) ) (mm) (mm) {mrm) (mm)

05  H0.25pF(C)[ECUVIHORSCCNI0.65[ECUVIHORSCN 0.65 [ECUVIHORSCPN |0.65/ECUVIHORSCRN|0.65 ECUVIHORSCSN (0.65|ECUVIHORSCTN |0.65[ECUVIHORGCUN|0.65
ECUVIHO10-ICNI0.65/ECUVIHO10IN 0,65 [ECUVIHO10™JPN | 0.65|ECUVIHO10_ RN O.6§E‘CUV1 HO10L1SN0.65 ECUVIHO10_ITN |0.65/ECUVIHO10 TUN|0.65

—_

156 | 40.25 pF |[ECUVIH1RE. ICNJ0.65ECUVIHTRELIND.65 ECUVIHTRELIPN | 0.65 ECUVIHTRSLIRN 0.65 ECUVIH1RG! 1SN 0.65 ECUVIHTR5L TN | 0.65ECUVIHTR5IUNI0.65
2 (€  |ECUVIHO20.ICN|0.65 ECUW HO207IN0.65[ECUVIHO20_PN | 0.65ECUVIHO20'_IRN|0.65 ECUV1H020. 1SN (0.65|ECUVIHO20. TN | 0.65!ECUVIHO201UN|0.65
3 or  [ECUVIHO30_ICNI0.65/ECUVIHO30.IN|0.65|ECUVIHOB0LIPN | 0.65/ECUVIHO30 -IRN|0.65 ECUVIHO30. 1SN (0.65|ECUVIHO30 TN |0.65|ECUVIHO30./UN/0.65
4 0.5 pF |ECUV1HO40/CN|0.65[ECUV1HO40"IN|0.65 ECUVIHO40 1PN [ 0.65|ECUVIHO40. ‘RN|0.65 ECUVIHO40 1SN 0.65|ECUVIHO40 TN |0.65|ECUVIH040 1UN|0.65
5 D) |ECUV1IHO50.1CN;{0.65/ECUVIHO50.N{0.65 [ECUVIHOSO”IPN | 0.65/ECUVIHO50. IRN|0.65 ECUVIH050 |SN 0.65_ ECUV1HO50 TN |0.65[ECUVIHOS0LJUN|0.65
6 ECUVIHOBODCN |0.65|ECUVIHOGODN (0.65 |ECUVTHOBODPN |0.65| ECUVIHOB0DRN|0.65 ECUVIHOBODSN 0.65| ECUVIHOBODTN |0.65|ECUVIHOBODUN 0.65
7 0.6 pF E(—DE/THO?ODCN 0.65(ECUVIHO70DN (0.65 [ECUV1HO7ODPN |0.65| ECUVIHO70DRN|0.65 ECUVIHOTODSN 0.65|ECUVIHO70DTN (0.65|ECUVIHO70DUN0.65
8 B)  |ECUVIHO80DCN|0.65/ECUVTHO80DN (0.65({ECUVIHOBODPN |0.65/ECUV1HO80DRN|0.65 ECUV1HO80DSN (0.65|ECUVIHO8ODTN |0.65/ECUVIHOB0DUN|0.65
9 ECUV1HO90DCN [0.65|ECUVIHOS0DN [0.65 |ECUVTHO0DPN |0.65{ ECUVIHO90DRN|0.65 ECUVIHO90DSN 0.65| ECUVIHO90DTN |0.65|ECUVIHOG0DUN [0.65
10 o8 %Fé% ECUVIH100LICN|0.85[ECUVIH1001.IN 0.65 ECUV1 H100L 1PN | 0.65|ECUV1H100 RNJ0.65 ECUVIH100 'SN|0.65|ECUVIHI00 TN |0.65|ECUVIHT00 (UN|0.65
12 ECUV1IH120_ICN|0.65/ECUVIH120. IN0.65[ECUV1H120, IPN | 0.65|ECUVIH120 IRN|0.65 ECUVIH120, 1SN 0.65|ECUVIH120 TN |0.65|ECUVIH1201 JUN|0.65
15 ECUV1H150ON|0.65ECUV1H150. N|0.65 ECUVIH150 PN | 0.65 ECUVIH150 IRN|0.65 ECUVIH150 SN|0.65/ECUVH150. TN |0.85[ECUVIH1S0 1UN|0.65
18 ECUVH1801(CN|0.65[ECUV1H1801 N (0,65 ECUV1H180_ PN | 0.65/ECUVIH180 AN]0.65 ECUVIH180. ‘SN 0.65{ECUVIH180, TN |0.65{FCUVIH1S0 UN|0.65
22 ECUV1IH220ICNI0.65/ECUVIH2200IN|0.65 [ECUV1H2201 1PN | 0.65|ECUVIH220 RN|0.65 ECUVIH220! 1SN [0.65(ECUV1H220 TN {0.65|ECUV1H2201 TUN|0.65
27 ECUVIH270_ICG|0.65[ECUVIH270 1G(0.65[ECUVTH270. IPN | 0.65|ECUVIH2701 IRN|0.65 ECUVIH270 ISN (0.65|ECUVIH270 TN 10.65|ECUVIH270_IUN|0.65
33 ECUVIH330JCG|0.65[ECUVIH330./G|0.65|[ECUVTH330._IPN | 0.65|ECUVIH330. IRN|0.65 ECUVIH330 SN (0.65/ECUVIH330" TN |0.65|ECUVIH330_JUN(0.65
39 FOUV1H390.10GI0.65[ECUVTH390 1GI0.65 ECUVIHA90 PN |0.65/ECUVIH3Y0 IRN|0.65 ECUV1H390 'SN|0.65 ECUV1H390. TN |0.65[ECUV1H390 IUNI0.65
47 ECUV1H470.ICG|0.65|ECUVIHA70 1G|0.65 [ECUVIHATO! IPN |0.65[ECUVIHA7O RNI0.65 ECUVIHATO ISN|0.65/ECUVIHATOL TN |0.65|ECUVIHA70L IUN|0.65
56 ECUVIH560.1CG|0.65ECUVIHE60_1G(0.65 [ECUVTHE60 1PN |0.65ECUVIHG60. IRN|0.65 ECUVIHG60 ISN(0.65/ECUVIHS60! TN |0.65[ECUVIHS60 IUN|0.65
68 ECUV1HB80_ICGI0.65ECUVIHB80. G 0.65 [ECUV1HB80 1PN | 0.65/ECUVIHBS0L IRN|0.65 ECUVIHB80. 1SN |0.65|ECUVIHBS0. TN | 0.65|ECUVIHB80 IUN0.65
82 ECUV1HB20.ICGI0.65/[ECUVIHB20..1G(0.65 [ECUV1H820! IPN | 0.65|ECUVIHB20. IRNI0.65 ECUVIHB20 SN |0.65|ECUVIHB20: TN | 0.65|ECUVIHB20I IUN|0.65
100 ECUVIH10111CGJ0.65[ECUVIH101(1G[0.65|ECUVTH101L IPN | 0.65/ECUVIH101_RN)0.65 ECUVIH101: ISN 0.65|ECUVIH101 TN |0.65|ECUVIH101I IUN|0.65
120 5% [ECUVIH1211/CG|0.65|ECUVIH1211JG 0.65 ECUVIH121! IPN |0.65|ECUV1H121. IRN|0.65 ECUVIH121! ISN|0.65|ECUVIH121L TN |0.65 ECUVIH121LIUN|0.65
150 () |ECUVIH1517CG0.65|ECUV1H1511 1G0.65 ECUVIHT51LIPN |0.65|ECUVIH151 IRNI0.65 ECUVIH151 ISN{0.65/ECUVIH151 TN |0.65|ECUVIHTS1TIUN|0.65

180 or  [ECUVIH181ICGI0.65/ECUVIH18111G0.65 ECUVIH181IIPN | 0.65|ECUVIH181.JRN|0.65{ ECUVIH181 ISN 0.65[ECUVIH181 TN |0.65|ECUVIH18111UN|0.65
220 +10%  [ECUVIH221LJCG|0.65[ECUVIH22111G(0.65 ECUVIH221L IPN | 0.65|ECUV1H221 IRN|0.65 ECUVIH221L ISN|0.65|ECUVIH2211ITN |0.65 ECUVIH2211JUN|0.65
270 () |[ECUVIH2710JCG|0.65|ECUVIH27111G(0.65[ECUVIH271 PN | 1.0 |[ECUVIH2711 RN 1.0{ECUVIH271 ISN| 1.0 |[ECUVIH271LITN | 1.0 |[ECUVIH271IUN|0.65

330 ECUVIH3317ICG|0.65ECUVIH33111G 0.65 [ECUVTH331LIPN | 1.0 [ECUVIH331LRN] 1.0{ECUVIH331! ISN| 1.0 [ECUVIH331T TN | 1.0 |ECUVIH331TIUN(0.65
390 ECUVIH391ICG|0.65ECUVIH3ITIG0.65 ECUVIH391LIRN| 1.0{ECUVIHB1IISN| 1.0 [ECUVIH3HI TN | 1.0 |ECUVIH3HIIUX|0.65
470 ECUVIHA71ICX |0.65[ECUVIHAT1TIG 0.65 ECUVIHATILISN | 1.0 |ECUVIHATILITN | 1.0 |ECUVIHATALIUX|0.65
560 ECUVIH5611ICX|0.65[ECUVIHE61IG 0.65 (Packaging Style Code)* ECUV1H561I7UX(0.65
680 ECUV1HB811CX|0.65[ECUVIHBB11G 0.65 ECUV1HB81 1UX|0.65
820 ECUV1HB21[JCX|0.65/ECUVTH821L1X 0.65 ECUV1H821L1UX|0.65
1000 ECUVIH102IICX|0.65|ECUVIH102(X 0.65 ECUVIH10201UX|0.65
1200 ECUV1H122ICX|0.65|ECUVIH1220X 0.65 ' ECUVIH1220JUX|0.65
1500 ECUV1H1521CX|0.65|ECUVIH15201X 0.65 ECUVIH152JUX|0.65
1800 ECUVIH182ICX [0.65|ECUVIH182(1X 0.65 ECUVTH182(IUX (0.65
2200 EUCV1H2227ICX [0.65|ECUVIH222C1X 0.65 ECUV1H22211UX|0.65
2700 ECUV1H272_CX| 1.0 |ECUVIH272LIX0.65 ECUV1H272C1UX|[0.65
(Cap. Tol. Codg”
* Packaging Style Code: “V"” for Taped Version (Taping pitch: 4 mm) and “X” for Buk Type.
** Gapacitance Tolerance Codes.

*** Capacitance values of “E24” series and capacitance tolerance of 5% are available on special order.
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Ceramic Multilayer Chip Capacitor

(0402 - 1206)

ECU Series

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

' B B/X7R - ~ F/Y5V E/z5U
Capacitance (Capacitance 50VDC 25VDC Capacitance 50VDC 25VDC 500C
(PF) Tolerance Dim. Dim. |Tolerance Dim. Dim. Dim.
Part No. T Part No. T Part No. T Part No. T Part No. T
mm) mm) (mm) (mm) (mm)
220 | ECUVIH221 BN 0.65 o
270 ECUV1H271KBN |0.65 7
g0 ECUV1H331 BN (0.65 | 0
20 | ECUV1H391KBN [0.65 -
a0 ECUVIH471 BN |0.65
560 ECUV1H561KBN 10.65 ] ; - 7
680 ECUVIHES1 BN 10.65 B
80 ECUV1HB21KBN 10.65 T O o
1000 ECUVIH102 BN0.65 ECUVIH102ZFN |0.65 B |
1200 ECUVAH122KBN |0.65 B |
1500 ECUVAH152 BN |0.65 ECUV1H152ZFN |0.65 [
| 1800 ECUV1H182KBN |0.65 |
2200 ECUVIH222 BN |0.65 ECUV1H222ZFN |0.65 |
2700 ECUV1H272KBN |0.65 | R
3300 | +10% |[ECUVIH332 BN (0.65 ECUV1H3322FN |0.65
3900 ((  |ECUVIH3G2KBN 0.65| N 50, -
4700 o [ECUVIH472 BG 0.65 20% | ECUV1H4T2ZFN |0.65
| 5600 | 420% |ECUVIHS62KBG |0.65 @
6800 M ECUViHes2 BG|0ss | ECUViHBR2ZEN (065 | i
| 8200 ECUViHe22kBG oss| | | | L
10000 ECUVIH103 BG|0.65 ECUVAH103ZFG | 0.65 ECUV1H103MENI 1.0
12000 ECUV1H123KBX (0.65
15000 ECUVIH153 BX |0.65 R ECUV1H1537FG |0.65 ; ECUVH153MENI 1.0
18000 ECUV1H183KBX |0.65 |ECUVIE183KBX |0.65
22000 EOUVIH223 BX (0.65 [ECUETE223 BX 10.65 | | ECUV1H2237FG | 0.65 ECUV1H223MEN| 1.0
27000 ECUVIH273KBX | 1.0 |ECUVIE273KBX |0.65 |
33000 ECUVIH333 BX | 1.0 IECUVIE333 BX |0.65 | ECUV1H333ZFX |0.65 ECUV1H333MEN] 1.0
30000 ECUVIHAI3KBX | 1.0 [ECUVIEBIRKBX | 1.0 R
47000 (Cap. Tol. CodeJ”* | [ECUVAE473 BX | 1.0 | ECUVIHATAZFX 0,65 ECUVIHAT3MEN| 1.0
56000 ECUVAES63KBX | 1.0 ﬁ
68000 (Packaging Style Code ECUVIHB83ZFX |0.85 | ECUVIEBB3ZFX | 0.65 I
100000 | ECUV1H104ZFX |0.65 | ECUV1E104ZFX | 0.65
150000 l ECUVAE154ZFX : 0.65 |
220000 | ECUVAE224ZFX | 0.65 J

* Packaging Style Code: “V” for Taped Version (Taping pitch: 4 mm) and “X” for Bulk Type.
** . Capacitance Tolerance Codes.
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Ceramic Multilayer Chip Capacitor
(0402 - 1206)

ECU Series

Standard Products for “13” Type (EIA “1206” Type), Taped Version [Rated Voltage 50 VDC]
CANPO) sueP | PAN150) RAN220) SAN330) TAN4TO) | UANTS0
Capacitance | Capacitance Dim. Dim, Dim. Dim. Dim. Dim.| Dim.
[oF) | Tolerance Part No. T Part No T Part No. T Part No, T Part No. T Part No. T l Part No. T
(mm) (mm) (mm) (mm) (mm) (mm) (mm)
05 |40259FC]| ECUVIHORSCOM 05| ECUVIHORBOM | 065| ECLVIHORBCPM| 0.5 ECLVIHORSCAM] 0.85| ECUVIHORBCSH 1085 ECUVIHORSCTM | 085] ECLVIHORSOUM 065
i ECUVIHO10 'CM|0.65|ECUVIHO10 M | 0.65| ECUVIHOTO PM| 0.65| ECUVIHO10 RM0.65 ECUVIHOTO SM |0.65| ECUVIHO10 TM |05 ECUV1HO10 UM[065
|15 | 4025pF [ECUVIHIRS OM|065/ECUVIHIRS M| 065 ECUVIHIRG PM|0.65/ECUVIHIRG RM]0.65|ECUVIHIRS SM]0.65 ECUVIHIRS TM 4 065ECUVIHIRS (UM 065
2 (O |ECUVIHO20 CM| 065 ECUVIHO20 M |065) ECUVIH020. IPM]0.65|ECUVIH020 RM0.65) ECUVIHG20 SM (065 ECUVIHO20 TM | 065|ECUVIHO20 UM (065
3 or  |ECUVIHO30 OM[0.85|ECUVIHO30 M | 065| ECVIH0G0™PM| 0.6 ECUVIHO30_ RM0.65| ECUVIH030 M 065 ECUVIHOS0 T | 065/ ECLVIHO30 UM 05
4| 405pF |ECUVIH040 (OM|0.65/ECUVIHO40 M | 0,85 ECUVIHO40 PM] 0:65 ECUVIHOA0 RM |0.65] ECUVIHO40 SM 065 ECUVIH040 TM | 0,65 ECUVIHO40 UM]065
5 (D) ECUVIHO50 M| 065 ECUVIHO50. M | 0.65| ECUVIHOS0 PM|0.65| ECUVIHOS0 R 065) ECUVIHOSO SM (0,65 ECUVIHOS0 ™ 0,_65LECQV1_ H050 UM 065
6 ECUVIHO60DCM | 0.65] ECUVHOBODM | 0.65 ECUVIHOBO0DPM ] 0.65| ECUVIHOBODRM | 0.65] ECUVIHOBODSM (065 ECUVIHOBODTM | 0.65 ECUVIHOBODUM 0.65
7 | 405pF | ECUVIHOTODGM|0.65 ECUVIHO7ODM | 0.65) ECUVIHO7ODPM)| 0.65| ECUVIHOTODRM 0,65 ECUVIHOTODSM [0.65) ECUVIHO7ODTM | 0.85 ECUVIHO70DUM [0.65
8 {0)  |ECUV1HOBODCM] 0.65| ECUVIHOBODM | 0.65| ECUVIHOBODPM| 0.65| ECUV1 H080DR’M065 'ECUVIHOBODSM 0.65| ECUVIHOBODTM | 0.65) ECUVAHOBODUM 1065
9 | ECUVIHO30DCM| 0.65] ECUViH090DM | 0,65 ECUVIHO90DPM| 0.65 ECUVIHO90DRM | 0.65, ECUVIHOZ0DSM [0.65 | ECUVIHOG0DTM | 065 ECUV1HO0DUM (065 |
10| P55 [ECUVIHI00 OM|065ECUVIHI0 M |0.65 ECUVIHIOO PM|065|ECUVIHI00 RM|0:65 ECUVIHIOD SM|0.65 ECUVIHIOO Th | 0/65|ECUVIHI0D UM 065
L ECUVIH120 (CM|0.65|ECUVIHI20 M | 065 ECUVIHI20. PM)|0.65/ECUVIH120 RM|0.65/ ECUVIH120 SM (0,65 ECUVIHI20 TM | 0:65|ECUVIHI20 UM [0.65
|15 ECUVIH150 (CM] 0.65|ECUVIH150 M | 0.65] ECUVIHIS0 PM] 065 ECUVIHIS0 RM|0,65 ECUVIHIS0 SM|0.65 ECUVIHIS0 TM | 0:65 ECUVIH150 UM0.65
G ECUVIH1B0 CM|085|ECUVIH1ED M| 065 ECUVIHIEO P 085) ECUVIH1B0 AM 0,65/ ECUVIH1B0 ‘SM [0.65| ECUVIH1B0 TM | 065 ECUVIH180
2 ECUV1H220 10| 0:65 ECUV1H220 M | 0.65] ECUVIH220 PM| 0,65 ECUVIH220 RM|0.65| ECUVIH220 SM (0.65| ECUVIH220 M | 065 ECUVIH220 UM 065 |
o ECUVIH2701ICM| 0:65|ECUVIH270 M | 0.65 ECUVIH270 PM| 0,65 ECUVIH270 RM|0.65| ECUVIHR70 ‘SM [0.65] ECUVIHR70 TM | 085 ECUVIH27O UM 065
8 ECUVIH330 (OM|0:65(ECUVIH30 M | 0.65/ ECUVIHA30 PM) 0.66|ECUVIHB30 RM0.65| ECUVIHB30 S |0.65| ECUVIHB30 T | 0,65 ECUVIHB30 UM 065,
N ECUVIH3%0 M| 0.65|ECUVIH300 M | 0,65 ECUVIH3A0 IPM| 0.65| ECUVIH390 M| 0.65 ECUVIHB0 SM (0.65] ECUVIH3Y0 TM | 0,65 ECUVIHAY0 UM |05 ]
47 ECUVIHA70 ICM| 0.65|ECUVIHATO M | 0.65 ECUVIHA7O PM| 0,65 ECUVIHATO RM|0.65 ECUVIHATO ‘SM (065 ECUVIHATO TM | 0.65 ECUVIHATO UM [0.65
| s ECUVIHS60 ICM] 0.65ECUVIH560 M | 0.65 ECUVIHG60 PM| 0,65 ECUVIHS60 RM|0.65| ECUVIHS60 SM (065 ECUVIHG60 TM | 085/ ECUVIHG60 UM (065
68 ECUVIHBB0 (OM] 05| ECUVIHBE0 M |0/65| ECUVIHBB0 PM) 0.66|ECUVIHEB0 RM|0.65| ECUVIHGBO SM [0.65 | ECUVIHEA0 TM | 0.5 ECUV1HE80 “U-MOE‘H
& ECUV1H820 (OM]0.65|ECUVIHB20 M | 065 ECUVIHB20 PM] 0:65|ECUVIHB20 M |0.65| ECUVIHB20 SM|0.65| ECUVIHB20 TM 065 ECUVIHB20 UM [085
100 ECUVIHI01 ICH|0.65 ECUVIH101 H | 0.65 ECUVIH1O1! IPMI0.65] ECUVIH101 RM]0.65] ECUVIHIOT SM 10,65 ECUVIR101 TM | 0.65 ECUVIHION UM 065 ]
120 ECUVIHI21 (CH|0:65] ECUVIH121 H | 0.65 ECUVIHI21 PM| 065/ ECUVIH12! RM|0.65| ECUVIRT21 SM0.65|ECUVIHI2! TM | 0.65] ECUVIH121 UM (065 ]
150 | ECUVIH151, (CH|0.65] ECUVIH151 H | 0.65 ECUVIH151 PM|0.65 ECUVIHIS! RM|0.65 ECUVIHIST SM |0.65]ECUVIHIST TM | 0,65 ECUVIHIST UM [065 |
180 ECUVIH181 CH| 065 ECUVIH181 H | 065/ ECUVIHI8T PM] 0.65] ECUVIH181 {065/ ECUVIHIBT SM (0,65 ECUVIH1B! TM |0.65 ECUVIHIBT UM0:65
220 | 5% |ECUVIH221 CH|0.65| ECUVIHR21 H |0.65| ECUVIH221 IPM)|0.65] ECUVIHR21 M| 065 ECUVIH2211 SM 10,65 ECUVIHR21 TM | 0.65ECUVIH221 UM [0.65
200 | W) |ECUVIH2T! CH|085]ECUVIHR71 H | 085 ECUVIH271 PM|0.65(ECUVIH271 RM]0.65] ECUVIHRTT SM [0.65|ECUVIH271 TM | 0.65|ECUVIHRTT UM 065
30 | o |ECUVIH331 (CH|0.65] ECUVIH331 H | 0.65] ECUVIH331 IPM|0.65 ECUVIHB31 RM|0.65] ECUVIH331 ISM (0.65 ECUVIHB3! TM |0.65 ECUVIH331 UM0:65
300 | +10% |ECUVIH3G! (CH|0.65] ECUVIH39T H |0.65 ECUVIHAO iPM|0.65 ECUVIHAG RM|0.65 ECUVIH39T SM 10.65|ECUVIH39T TM | 0.65 ECUVIHBIT UM 065
470 | (9 |ECUVIHATY CH|0.85 EQUVIHATY H |0:65| ECUVIHAT1 IPM|0.85|ECUVIHA71 IRM|0.65 ECUVIHAT! SM (0,65 ECUVIHATT TWI | 0.65| ECUVIHAT1 UM|0.65 |
560 ECUVIHS61 (CH| 0,65/ ECUVIHS6! H |0.65| ECUVIHB61 PM| 065 ECUVIHB61 RM|0:65 ECUVIHG6T ISM (0.65 ECUVIHS61 TM | 065/ ECUVIHB6T. UM 1065
680 ECUVIHg81 ICH| 0,65 ECUVIHGST H |0.65] ECUVIHE81 IPM| 1.0 | ECUVIHES1 RM0.65 ECUVIHBBT |SM [0.65| ECUVIHG81 TM | 0,65 ECUVIHEBT UM 065
820 ECUVIHB21! (CH|0.65] ECUVIHB21 H |0.65] ECUVIHB21L IPM| 1.0 |ECUVIHB21I IRM] 1.0 | ECUVIHB21 ‘SM| 1.0 |ECUVIHB21 TTM | 0:65|ECUVIHB2! UM (065
1000 | ECUVIH102 OW| 0.65| ECW1H102 H |0.65 ECUVIH102 IPM| 1.0 |ECUVIH102. RM| 1.0 |ECUVIH01 'SM 1.0 [ECUVIHI02 TM | 1.0 [ECUVIHI02 UM [065
1200 ECUVIH122. CW| 0.5 ECUVIH122 H | 065 ECUVIH122 PM| 1.0 | ECUVIH122 RM] 1.0| ECUVIH122 SM | 1.0 [ECUVIH122 TM | 1.0 [ECUVIH122 JUM 065
1500 ECUVIH152 ICW|0.65| ECUVIHI52 H | 085 ECUY1H152 PM| 1.25[ECUY1H152 RM|1.25 ECUY1H152 |SM | 1.0 |[ECUVTHIS2 TM | 1.0 [ECUVIHI52 UW|0.65
1800 ECUVIHI82 COW!0,65|ECUVIH1B2 H 065 (Packaging Styes Codel’ ECUY1H182 1SM 1.25|ECUY1H182. TM |1.25|ECUVIH182 1UW|065
2200 EUCV1H222 ICW|0.65| ECUVIH222 H 065 ECUY1H222 TM | 1.95/ECUVIH222 UW|0.65
2700 ECUVIH272 ICW| 0.65| ECW1H272 H | 065 ECUVIH272 UW 065 |
3300 ECUVIH332 CW| 0.65ECUVIH332 IW | 065 ECUVIH332 UW 065
3000 ECUVIHB92 JOW! 0:65|ECUVIH392 W | 065 ECUVIH3%2 UW (065
4700 ECUVIHAT2 IOW|0,65|ECUVIHAT2 W 065 ECUVIHAT2 W 065
5600 ECUVIHB62 IOW! 10 [ECUVIH562 W |065 ECUViHB62 IUW|065
6800 ECUVIHB82 IOW| 10
8200 ECUYIHB22 (W] 1.25
10000 ECUY1H103_COW|1.23

(Cap. Tol. Code)™

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

x|

I Capacitance Tolerance Codes.

*“* Capacitance values of “E24” series and capacitance tolerance of 5% are avallable on special order.
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Ceramic Multilayer Chip Capacitor
(0402 - 1206)

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

Capacitance
(PF)

100000

120000

150000
220000
330000
470000
680000

1000000

Capacitance _ ;

Tolerance

+10%
K
or

+20%
M)

ECU Series

 BX7TR - E/Z5U
_ 100VDC sowe o 25VDC 50VDC
Dim. [ Dim Dim. Dim.
Part No. T Part No. Part No T Part No. T
] Com) Comy (mm) (mm) |
ECUViHZ221 BM | 0.65 |
- " ECUVIH271KBM | 0.65|
| A ECUVIH331 BM | 0.65 -
r - | ECUVIH391KBM | 065 ; ) S o
! || ECUVIH471 BM | 065 I )
T || ECUVIHseIKBM | 065 )
o ! ECUViHBE81 BM | 0.65 I
- | ECUVIH821KBM | 0.65| o \
 ECUV2A102KBM | 1.0 | ECUVIH102 BM | 0.65 '
 ECUV2AT22KBM | 1.0 ECUVIHI22KBM | 0.65
| ECUV2A152KBM | 1.0 | ECUVIH152 IBM | 0.65
| ECUV2A182KBM | 1.0 | ECUVIHI82KBM | 0.65|
ECUV2A222KBM | 1.0 | ECUVIH222 BM | 0.65
ECUV2A272KBM | 1.0 | ECUVIH272KBM | 065 -
ECUV2A332KBM | 1.0 | ECUVIH332 BM | 0.65 o
ECUV2A392KBM | 1.0 | ECUVIH392KBM | 0.65
| ECUV2A472KBM | 1.0 | ECUVIHA72 BM | 065
| ECUV2A562KBM | 1.0 | ECUVIHS562KBM | 0.65 |
| ECUV2A682KBM | 1.0 | ECUVIHES2 BM | 0.65 - )
ECUV2A822KBM | 1.0 | ECUVIH822KBM | 0.65
 ECUV2AT03KBM | 1.0 | ECUVIH103 IBM | 0.65 ECUVIHI03MEM | 1.0
ECUV2AT23KBM | 1.0 | ECUVIH123KBM | 0.65
ECUV2AT53KBM | 1.0 | ECUVIH153 BM | 0.65 ECUVIH153MEM | 1.0
ECUV2A183KBM | 1.0 | ECUVIH183KBM | 0.65
ECUV2A223KBM | 1.0 | ECUVIH223 BM | 0.65 ECUV1H223MEM | 1.0
ECUV2A278 BM | 1.0 | ECUVIH273KBM | 0.65 i ]
ECUV2A333 BM | 1.0 | ECUVIH333 1BM | 0.65| ECUVIE333 BW |0.65  ECUVIH333MEM | 1.0
ECUVIH393KBM | 0.65, ECUVIE393KBW |0.65
o e ECUVIH473 BM | 0.65| ECUVIE473 BW |0.65 | ECUVIH473MEM | 1.0
ECUV1H563KBM | 0.65| ECUVIESB3KBW |0.65
ECUVIHG83 BM | 1.0 | ECUVIEGS3 BW |0.65 | ECUVIHGS83MEM | 1.0
ECUVIHB83KBM | 1.0 | ECUVIES823KBW |0.65
ECUVIH104 BM | 1.0 | ECUVIE104 BW | 1.0 | ECUVIH104MEM | 1.0
(Packaging Styles Code)™ ECUVIE124KBW | 1.0
ECUVIE154 BW | 1.0
(Cap. Tol. Code)*

* ] Capacitance Tolerance Code.

** Packaging Styles Code: “E” for Taped Version (Taping pitch: 2 mm) and “X” for Bulk Type.

Panasonic
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Ceramic Multilayer Chip Capacitor

30402 - 1206! ECU Series

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

NPO/COG
Capacitance | Capacitance 50VDC 100VDC
(PF) Tolerance Dim. Dim.
Part No. T Part No. T
(mm) (mm)
1.0 ECUV1HO10CCM 1.0 ECUV2A010CCM 1.0
1.2 ECUVIH1R2CCM 1.0 ECUV2A1R2CCM 1.0
1.5 ECUV1H1R5CCM 1.0 ECUV2A1R5CCM 1.0
1.8 +.25 ECUVIH1R8CCM 1.0 ECUV2A1R8CCM 1.0
2.2 pF ECUV1H2R2CCM 1.0 ECUV2A2R2CCM 1.0
2.7 ECUV1H2R7CCM 1.0 ECUV2A2R7CCM 1.0
3.3 ECUV1H3R3CCM 1.0 ECUV2A3R3CCM 1.0
3.9 ECUV1H3RICCM 1.0 ECUV2A3RICCM 1.0
4.7 ECUV1H4R7CCM 1.0 ECUV2A4R7CCM 1.0
5.6 +.5 ECUV1H5R6DCM 1.0 ECUV2A5R6DCM 1.0 |
6.8 pF ECUV1HBR8DCM 1.0 ECUV2ABR8DCM 1.0
8.2 ECUV1H8R2DCM 1.0 ECUV2A8R2DCM 1.0
10 ECUVIH100JCM 1.0 ECUV2A100JCM 1.0
12 ECUV1H120JCM 1.0 ECUV2A120JCM 1.0
15 | ECUV1H150JCM 1.0 ECUV2A150JCM 1.0
18 ECUV1H180JCM 1.0 ECUV2A180JCM 1.0
22 ECUV1H220JCM 0 | ECUV2A220JCM 1.0
27 B ECUV1H270JCM 1.0 ECUV2A270JCM 1.0
33 ECUV1H330JCM 1.0 ECUV2A330JCM 1.0
39 ECUV1H390JCM 1.0 ECUV2A390JCM 1.0
47 ECUV1H470JCM 1.0 ECUV2A470JCM 1.0
56 J=15% ECUV1 HSGOEJ_QM‘ 1.0 ECUV2A560JCM 1.0
82 ECUV1H820JCM 1.0 ECUV2A820JCM 1.0
100 | | ECUVIH101JCM 1.0 ~ ECUV2A101JCM 1.0
120 K=t10% ECUV1IH121JCM 1.0 ECUV2A121JCM 1.0
150 | ECUVIH151JCM 1.0 ECUV2A151JCM 1.0
180 ECUV1H181JCM 1.0 ECUV2A181JCM 1.0
220 ECUV1H221JCM 1.0 ECUV2A221JCM 1.0
330 ECUV1H331JCM 1.0 ECUV2A331JCM 1.0
390 ECUV1H391JCM 1.0 ECUV2A391JCM 1.0
470 ECUV1H471JCM 1.0 ECUV2A471JCM 1.0
560 ECUV1H561JCM 1.0 ECUV2A561JCM 1.0
680 ECUV1HB81JCM 1.0 ECUV2A681JCM 1.0
820 ECUV1H821JCM 1.0 ECUV2A821JCM 1.0
1000 ECUV1IH122JCM 1.0 ECUV2A122JCM 1.0 |
1200 ECUV1H122JCM 1.0 (Packaging Code™)
1500 ECUV1H152JCM 1.0
1800 ECUV1H182JCM 1.0 1
2200 ECUV1H222JCM 10 |

Capacitance Tolerance Code. -————f
** Packaging Styles Code: “V”, “Y” for Taped Version (Taping pitch: 4 mm) and “X” for Bulk Type.
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Ceramic Multilayer Chip Capacitor
(0402 - 1206) ECU Series

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

F/Y5V
Capacitance | Capacitance 50VDC 25VDC | 16VDC

(F) Tolerance Dim. Dim. Dim.
Part No. T Part No. T Part No. T
(mm) (mm) (mm)

1000 ECUVIH102ZFM | 0.65
1200 -
1500 |

| 1800 | !
2200 |
2700
3300 ECUV1H332ZFM | 0.65
3900
4700 ECUV1H472ZFM | 0.65
5600
6800 180 ECUVIHB82ZFM | 0.65
8200 -20%
10000 @ ECUViH103ZFM | 0.65
12000
15000 ECUVIH153ZFM | 0.65
18000
22000 ECUV1H223ZFM | 0.65
27000
33000 ECUVIH333ZFM | 0.65
39000
47000 ECUVIH473ZFM | 0.65
56000
68000 ECUV1HB83ZFW | 0.65
82000 N
100000 ECUVIH104ZFW |0.65 | ECUVIE104ZFW | 0.65
120000
150000 ECUVIH154ZFW | 0.65 | ECUVIE154ZFW | 0.65
220000 ECUV1H224ZFW | 0.65 | ECUVIE224ZFW | 0.65
330000 (Packaging Styles Code)™ ECUV1E334ZFW 0.65
470000 ECUVIE474ZFW | 0.65
680000 (Cap. Tol. Code)* ECUViCB84ZFW | 1.0
1000000 ECUY1C105ZFW | 1.25

ECUV1H152ZFM | 0.65

ECUVIH222ZFM | 0.65

* [: Capacitance Tolerance Code.
** Packaging Styles Code: “V”, “Y” for Taped Version (Taping pitch: 4 mm) and “X” for Bulk Type.

- S T B S P S P
89 Panasonic



Ceramic Multilayer Chip Capacitor

s0402 - 12062 ECU Series
Packaging Specifications

Standard Packing Quantity

Size Code Thickness Stye Paper Taping Embossed Taping Bulk
10 (0402) 0.5 mm Pitch 2 mm: 10000 (50000) pcs./reel — 1000 pcs./ bag
11 (0603) 0.8 mm P?tch 2 mm: 8000 (20000) pcs./reel . 1000 pos.bag
Pitch 4 mm: 4000 (10000) pcs./reel
0.65 mm Pit.ch 2 mm: 10000 (40000) pcs./reel o 1000 pos./bag
Pitch 4 mm: 5000 (20000) pcs./reel
12 (0805) 1.0mm Pitoh 4 mm: 8000 (20000) pcs./reel - 1000 pos./bag
Pitch 4 mm: 4000 (10000) pcs./reel
1.25 mm — — 1000 pcs./bag
0.65 mm Pitch 4 mm: 5000 (20000) pcs./reel — 1000 pcs./bag
13 (1206) 1.0 mm Pitch 4 mm: 4000 (10000) pcs./reel — 1000 pcs./bag
l 1.25 mm — Pitch 4 mm: 2000 (10000) pcs./reel 1000 pcs./bag
() for large size reel
Reel for Taping Paper Taping

Z2mm
Pl 2 Feeding hole Chip pocket

1] n i =

_ [ A A AN A A g
AN
u
3
4
—] Fi R R
. o 1
Lﬂ’_l Chip component P, | P, Po Tape running direction

: W Al g W | FlE|P P

Size Codd Po | oDo | t
065 | 1.15 07 [ 10
\- t W 10 +0.05 +005 max. max.
Dim. | 11 | 110] 190 | 80 | 850 | 1.75 /200 { 200| 40 | 15
Wl (mm) (0603) +0.10 0,10 0.2 +0.05 +0.10 40.05 1005 #0.1 +%.1 1 1 -1 4
12 [165] 24 max | mex
(0805) . 0.2 0.2
symol | A | B c D E W W, Pi: 4 mm
Dm. | 0180 0600:05 21,0408 9.0£03 | 1.3:02 -t Feeding hole Chip pocket
1180405 | 20405 ' #0,
(mm) | (330:5) ‘(50 min) (20 min)) ©5:1.0) | (2.0105) | /S
(k)fl:ai-fgféisize reel AP (D D C} ® ui‘
w
ulluiinciuliniiniinlnes
Leader Part and Taped End W OO O g 4
|
Ll_,I Chip component Py [Pz| Po
Tape end Tape running direction
IMABWFERPQPozDohb
11 (110 1.70
K 0603} 010 1010
40 min._ Dim. | 12 | 165| 24 | 80 | 350 | 175 | 40 | 200| 40 | 156 | 1.1 | 14
Vacant position (mm) | 0209 | 020 | 102 | 02 1005 | 010 [ 201 005 | 201 | w0t | mac | e
13 [ 20| 36
Leader part . | qen | s02 | 02
Embossed Taping
l_ 40 min. L 200 min. J t, Feeding hole Chip pocket
""Vacant position ' Top cover tape Unit
nie:. mm
N oW
24 %
s
sl A | B lW | Fl E|P [ PP lod]| tilt 2y LH
. P, |P.| Po
Dim.| 13 | 195| 36 |80 | 350 | 175| 40 | 200, 40 (15 | 06 | 15 u Chip component P N
(mm) | (208 | 2020 302 | 202 | 005 | 010 | 01 005 | 01 | 401 | mex | max Tape running direction
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Ceramic Multilayer Radial Leaded Capacitor

ECU Series (Leaded)

Features
+ High Volumetric Efficiency PHOTO
+ Packaged for Automatic Insertion NOT
« Excellent Stability AVAILABLE
» Excellent Solderability
» Excellent Moisture Resistance
Specifications
ltem NPO/COG X7R Z5U
Operating Temperature Range -55;tho 125°C l —55 °Cto125°C 7 i +10°Cto0 85 °C
Rated Voltage 63 VDC 100 VDC ; 63 VDC 100 VDC 63 VDC
Capacitance Range* 100-47000 pF | 4.7-22000 pF ‘ 3300-100,000 pF | 220-33000 pF | .01 pf-2.2uF -
Capacitance Tolerance +.5pF, £5%, £10% +10%, +20% iZO%
Dielectric Strength 200% rated VDC for 10 s 200% rated VDC for 10°s 150% rated VDC for 10 s
Q Factor/Dissipation Factor <15% <2.5% 0% |
Insulation Resistance 100,000 MQ or (1000M€2 X uF), 50,000 MQ or (500 mQ x pF), 10,000 MQ or (100 pQ2 x uF),
whichever is less whichever is less whichever is less
| Endurance Test (1000 hrs) 150% rated VDC at 125 °C 150% rated VDC at 125 °C 125% rated—VDC at 85 °C o
Temperature Coefﬂcrent. - MMO +30ppm/°C _~_;1.5% - +22% / -56%

*NPO/COG, X7R - measured at 1.0 VRMS max at 1KHz (1.0 MHz for >100 pF); Z5U - measured at 0.5 VRMS max at 1KHz.

Explanation of Part Numbers

[J@@ ] DD ] m L
4AJ ﬁj Suffix
— ‘— I -
Common Code Style Rated Voltage | | Rated Capacitance Capacnance Temperature Lead Spacing
3 Buk |11y | eav OR5 | 0.5pF Tolerance Coefficient — |TA T 25 mm
ECU R | T&R | op | 100y || 010 | 1pF C | +.26pF| | C | NPO/COG |[B | 5.0 mm
B T&B 100 10pF D +.5pF B | X7R
101 100pF J +5% E | Z5U
102 | 1KpF K | #10%
103 | 10KpF M | £20%
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Ceramic Multilayer Radial Leaded Capacitor

ECU Series (Leaded)

Characteristic Curves
Capacitance change versus temperature

Case Configuration by Case Code

Case Code A
. L max. =5.0 mm
COG ceramics
H max. = 5.5 mm
05 KKEQ0 W Tmax. =2.5mm
o S =2.5mm
)
s % Case Code B
01 7
0 g L max. =5.0 mm
-01 H max. = 6.5 mm
02 L Tmax. =3.1 mm
-0,3 S =2.5mm
04
'0,5 o
5S40 20 0 20 40 60 80 100 °C 125 Case Code C
—T L max. =5.0 mm
72, Tolerance range Hmax. =5.5mm
Tmax. =2.5mm
) S =5.0mm
X7R ceramics (typical values)
20 KKEQ043-S
% Case Code D
16 L max. =5.0 mm
AC \\ H max. = 6.5 mm
s 8 Tmax. =3.1 mm
4 N '1 S =5.0mm
0 P
. N ,/
8 NN Case Code E
2 L max. =7.5mm
_1 H max. = 9.0 mm
-6 T max. =3.8mm
-20
-60 -40 -20 0 20 40 60 80 100 120°C140 S =5.0mm
—_— 7
. Case Code F
Z5U ceramics (typical values) L max. =10.0 mm
Hmax. = 11.56 mm
0 / nesee- Tmax. =5.0 mm
AC % N S =5.0mm
Cys /
T b—ei s
-50 _,_
<
-100 2 #0,552005
-60 40 -20 0 20 4 60 80 °C 100 cal } R
—T
Lead Length = 30.5 mm Min.
Lead Diameter = 0.55 mm
Panasonic
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Ceramic Multilayer Radial Leaded Capacitor

Part Number Selection Guide

ECU Series (Leaded)

Capacitance Part Number Part Number Part Number Part Number Part Number Part Number
pF Case A Case B Case C Case D Case E Case F
NPO/COG 50-63 VDC -
B 100 ECUS1J101JCA ECUS1J101JCB
120 ECUS1J121JCA ECUS1J121JCB
150 ECUS1J151JCA ECUS11511JCB
180 ECUS1J181JCA ECUS1J181JCB
220 ECUS1J221JCA ECUS1J221JCB
270 ECUS1J271JCA ECUS1J272JCB .
330 ECUS1J331JCA ECUS1J331JCB
390 ECUS1J391JCA ECUS1J391JCB
470 ECUS1J471JCA ECUS1J471JCB
560 ECUS1J561JCA | ECUS1J561JCB
680 ECUS1J681JCA | ECUS1J681JCB
820 | ECUS1J821JCA ECUS1J821JCB
1000 ECUS1J102JCA ECUS1J102JCB
1200 ECUS1J122JCA ECUStJ122908 | | N
1500 ECUS1J152JCA ECUS1J152JCB
1800 ECUS1J182JCA B ECUS1J182JCB
2200 ECUS1J222JCA ECUS1J222JCB
2700 ECUS1J272JCA ECUS1J272JCB
3300 ECUS1J332JCA ECUS1J332JCB
3900 ECUS1J392JCA ECUS1J393JCB
4700 ECUS1J472JCA ECUS1J472JCB
5600 } ECUS1J562JCB -
6800 EW S1J682JCB
8200 ECUS1J822JCB
10000 ECUS1J103JCB
12000 ECUS1J123JCB
18000 ECUS1J183JCB
22000 ECUS1J223JCB
27000 ECUS1J273JCB
33000 - - ECUS1J333JC
39000 ECUS1J393JC
47000 ECUS1J473JC
NPO/COG 100VDC -
4.7 ECUS2A4R7DCA ECUS2A4R7DCB e i
5.6 ECUS2A5R6DCA ECUS2A5REDCB ' o
6.8 ECUS2AGR8DCA ECUS2A6R8DCB | l
8.2 ECUS2A8R2DCA ECUS2ASR2DCB |
10 ECUS2A100JCA ECUS2A100JCB
12 ECUS2A120JCA ECUS2A120JCB
15 ECUS2A150JCA ECUS2A150JCB
18 ECUS2A180JCA ECUS2A180JCB
22 ECUS2A220JCA ECUS2A220JCB
27 ECUS2A270JCA ECUS2A270JCB
33 ECUS2A330JCA ECUS2A330JCB
39 ECUS2A390JCA ECUS2A390JCB
47 EGUS2A470JCA ECUS2A470JCB |
56 ECUS2A560JCA ECUS2A560JCB
68 ECUS2A680JCA ECUS2A680JCB
82 ECUS2A820JCA ECUS2A820JCB
100 ECUS2A101JCA ECUS2A101JCB
120 ECUS2A121JCA ECUS2A121JCB
150 ECUS2A151JCA ECUS2A151JCB
180 ECUS2A181JCA ECUS2A181JCB
220 ECUS2A221JCA ECUS2A221JCB
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Ceramic Multilayer Radial Leaded Capacitor

ECU Series (Leaded)

Capacitance
pF

Part Number
Case A

Part Number |
Case B

Part Number
Case C

Part Number
Case D

Part Number
Case E

Part Number
Case F

270

ECUS2A272JCA

ECUS2A271JCB

330

ECUS2A331JCA

ECUS2A331JCB

390

ECUS2A391JCA

ECUS2A391JCB

470

ECUS2A471JCA

ECUS2A471JCB

560

ECUS2A561JCA

ECUS2A561JCB

680

ECUS2A681JCA

ECUS2A681JCB

820

ECUS2A821JCA

ECUS2A821JCB

1000

ECUS2A102JCA

ECUS2A102JCB

1200

ECUS2A122JCA

ECUS2A122JCB

1500

1800

ECUS2A152JCA

ECUS2A1562JCB

ECUS2A182JCB

2200

ECUS2A222JCB

2700

ECUS2A272JCB

3300

ECUS2A332JCB

3900

ECUS2A392JCB

4700

ECUS2A472JCB

5600

'ECUS2A562JCB |

6800

ECUS2A682JCB

8200

ECUS2A822JCB

10000

ECUS2A103JCB

12000

ECUS2A123JCB

15000

ECUS2A153JCB

18000

| ECUS2A183JCB

22000

X7R 50-63VDC

|

ECUS2A223JCB

3300

T

ECUS1J332KBA

ECUS1J332KBB

3900

ECUS1J392KBA

ECUS1J332KBB

4700

ECUS1J472KBA

ECUS1J472KBB

5600

ECUS1J562KBA

ECUS1J562KBB

6800

ECUS1J682KBA

ECUS1J682KBB

8200

ECUS1J822KBA

ECUS1J822KBB

10000

ECUS1J103KBA

ECUS1J103KBB

12000

E W S1J123KBA

ECUS1J123KBB

15000

ECUS1J153KBA

ECUS1J153KBB

18000

ECUS1J183KBA

ECUS1J183KBB

22000

ECUS1J223KBA

ECUS1J223KBB

27000

ECUS1J273KBA

ECUS1J273KBB

33000

ECUS1J333KBA

ECUS1J333KBB

39000

ECUS1J393KBA

ECUS1J393KBB

47000

ECUS1J473KBA

ECUS1J473KBB

56000

ECUS1J563KBA

ECUS1J563KBB

68000

ECUS1J683KBA

ECUS1J683KBB

82000

ECUS1J823KBA

ECUS1J823KBB

100000

ECUS1J104KBA

ECUS1J104KBB

120000

ECUS1J124KBA

ECUS1J124KBB

150000

ECUS1J154RBA

ECUS1J154KBB

180000

ECUS1J184KBB

220000

ECUS1J224KBB

270000

ECUS1J274KBB

330000

ECUS1J334KBB

470000

ECUS1J474RBB

560000

ECUS1J564KBB

680000

ECUS1J684KBB

820000

ECUS1J824KBB

1000000

ECUS1J105KBB

Panasonic
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Ceramic Multilayer Radial Leaded Capacitor ECU Series (Leaded)

Capacitance Part Number Part Number | Part Number |  Part Number Part Number Part Number
- pF Case A ﬁ_ﬁgase B ~ CaseC Case D | Case E Case F
X7R 100VDC

220 | ECUS2A221KBA T | ECUS2A221KBB |
270 ECUS2A271KBA | ECUS2A271KBB
330 | ECUS2A331KBA | | ECUS2A331KBB |
390 ECUS2A391KBA ' ECUS2A391KBB |
470 ECUS2A471KBA 'ECUS2A471KBB |
560 | ECUS2A561KBA | 'ECUS2A561KBB |
680 ECUS2A681KBA ECUS2A681KBB |
820 ECUS2A821KBA = ECUS2A821KBB
1000 ECUS2AT02KBA ' | ECUS2A102KBB
1200 ECUS2A122KBA | ECUS2A122KkBB | N
1500 - ECUS2A152KBA = | ECUS2A152KBB o 1T

1800 ECUS2A182KBA ECUS2A182KBB | ' -

2200 " ECUS2A222KBA ' ECUS2A222KBB
2700 | ECUS2A272KBA ECUS2A272KBB

3300 | ECUS2A332KBA | )  ECUS2A332KBB

3900 | ECUS2A392KBA | | ECUS2A392KBB

4700 | ECUS2A472KBA | ECUSZ2A472KBB |

5600 | ECUS2A562KBA . ' ECUS2A562KBB |

6800 | ECUS2AGS2KBA | ECUS2A562KBB

8200 | ECUS2A822KBA | ECUS2A822KBB

10000  ECUS2A103KBA | ECUS2A103KBB
12000 ECUS2A123KBA ECUS2A123KBB
45000 ECUS2A153KBA ECUS2A153KBB | '
18000 | ECUS2A183KBA ECUS2A183KBB
22000 |  ECUS2A223KBA ECUS2A223KBB
27000 ECUS2A273KBA o ECUS2A273KBB
33000 ' | ECUS2A333KBA ECUS2A333KBB
39000 o ECUS2A393KBA | ECUS2A393KBB
47000 ECUS2A473KBA ECUS2A473KBB
56000 ECUS2A563KBA ECUS2A453KBB
68000 o | ECUS2A683KBA ECUS2A683KBB
82000 ECUS2A823KBA ECUS2A823KBB
100000 ECUS2A104KBA ECUS2A104KBB
120000 ECUS2A124KBB
150000 ECUS2A154KBB
180000 ECUS2A184KBB

220000 i ECUs2A224KBB

270000 ECUS2A274KBB

330000 ECVS2A334KBB

Z5U 50-63VDC
010pF ECUS1J103MEA ECUS1J103MEB
015pF ECUS1J153MEA ECUS1J153MEB
022 F ECUS1J223MEA ECUS1J223MEB
033p.F ECUS1J333MEA ECUS1J333MEB
04T uF ECUS1J473MEA ECUS1J473MEB
0B8F ECUS1J683MEA ECUS1J683MEB
100pF ECUS1J104MEA ECUS1J104MEB
150uF ECUS1J154MEA ECUS1J154MEB
220pF ECUS1J224MEA ECUS1J224MEB
330uF ECUS1J334MEA ECUS1J334MEB
A70uF ECUS1J474MEB
B680F ECUS1J684MEB
1.000uF ECUS1J105MEB
1.500uF ECUS1J155MEB

2.200uF ECUS1J225MEB

B S
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Ceramic Multilayer Radial Leaded Capacitor

ECU Series (Leaded)

Tape Packaging of Radial-Lead Capacitors (Taping in accordance with IEC 286-2)

Dimensions and Tolerances

D

8 P-1 Ap TF‘Z{ —:—SZ::x.-:—
(L) 1]
T T !
y—’F\ 1 d R | _
vy [ ?”‘ \%Eﬁ IR T g&_:
B i

SV

>

Dimension Lead spacing ; Tolerance Remarks
(mm) 2.54 mm 508 mm |
B | 110 11.0 max.
S . 3.1 '75.0 max.
d 055 0.55 +0.05 ‘ T
P 12.7 12.7 +1.0
PO 12.7 12.7 +0.2 +1 f‘gﬁrgﬁgshole
;_J’J 5.1 3.85 +0.7 J
P, 6.35 6.35 1.3
F | 254 5.08 +0.6/-0.1
An 0 0 20 |t b
Ap 0 0 13 o
W 18.0 18.0 +0.5
W, 5.5 5.5 “min Peel force > 5N 360 max.
W, 9.0 9.0 +0.5
W, 1.0 1.0 0.5
H 18.0 18.0 +2.0/-0
H, 16.0 16.0 £0.5
H, 32.2 32.2 max.
D, 4.0 4.0 +0.2
t 0.7 0.7 +0.2
L 11.0 1.0 max. |
| 1.0 1.0 max.
KKEDDS5-T
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Electric Double Layer Capacitors
“Gold” Capacitor EL Series

Features
¢ |C memory back-up device (mA range load) ﬂ”
e Coin type with various terminal style \‘:“J:;' /

e Suitable for application in limited space

Specifications

ltem Performance Characteristics
Operating Temperature Range 7 -25t0 +70°C |
Rated Working Voltage 2.5V DC
Nominal Capacitance Range 0.1F to 2.0F
‘Capacitance Tolerance | -20% to +80% (+20 °C) o
Internal Resistance l Refer to “Standard products table” for each value

i

Characteristics at High and Low ! -25°C & +70°C Capacitance change +30% of the measured value at +20°C
Temperature -25°C Internal resistance = 5 times of the measured value at +20°C

The capacitor shall meet the following limits after 1,000 hours application of 2.5V DC a +70°C

Capacitance change © *=30% of the initial measured value
High Temperature Loading

Internal resistance . = 4 times of the initial specified value

The capacitor shall mest the limits for “High Temperature Loading” after 1,000 hours

Shelf Life exposure at +70°C with no voltage applied.
i ) ) The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours
Loading with Moisture exposure at +55°C/90 to 95% RH with 2.5V DC applied.

Standard Products Table

Rated working voltage Normal capacitance Part number Internal resistance
[V.DC] [F] [Q] at 1 kHz
0.10 EECEOEL104 7 | 40
0.33 EECEOEL334 ] 40
2.5 0.47 EECEOEL474T1] 40
0.68 EECEOEL684 '] 10
2.0 EECEOQEL205 (] 15

*

1 Terminal configurations A/R VIH

P =
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Electric Double Layer Capacitors

“Gold” Capacitor EL Series
Dimensions [mm]
B A
D,
|
[ ]
& .
(@]
s|llo (10)))
Ny’
i T ]
E, D, [‘
|
' x
Terminal: A - °
® 1 ) Terminal: V 0) P @ o
O
N B el kJ
Eifsas | c%’ =
-+G" D+ |—1D. ’ m
) LEJ B &
U
Thickness of terminal Ds
0.2+0.05 Terminal: R Terminal: H
Terminal: A
Part No. A*d 4 B9, Cy*05 Dy=0.1 Eymax. | Fy=02
EECEOEL104A 6.8 1.4 12.4 05 19 1 1.8
EECEOEL334A 95 2.1 15.5 2.0 2.9 2.0
EECEOEL474A 1.0 2.0 17.0 2.0 238 2.0
EECEOELGS4A 20.0 16 26.0 2.0 25 2.0
EECEOEL205A 18.5 22 245 2.0 3.0 2.0
Terminal: R
| PatNo. | A'Gg B'02 Gy max. Dy+0.1 Epmax. = Fpt02 | Ppr05
| EECEOEL104R 6.8 1.4 95 05 19 | 18 20
EECEOEL334R 9.5 2.1 13.5 1.5 2.9 2.0 45
EECEOEL474R 11.0 2.0 15.0 1.5 28 2.0 55
EECEOEL684R |  20.0 1.6 24.0 15 25 2.0 55
EECEOEL205R 18.5 22 225 1.5 3.0 2.0 5.5
Terminal: V
Part No. A4 B0 Cg max. Dg+_0.1 Egmax. | Fa(+)£0.3 F4()£0.3 Py+_ 05
EECEOEL334V 95 2.1 12.0 0.8 2.9 5.0 4.0 3.0
EECEOEL474V 11.0 2.0 13.0 0.8 2.8 5.0 40 3.0
EECEOEL684V 20.0 1.6 22.0 0.8 2.5 5.0 4.0 3.0
EECEOEL205V 18.5 2.2 205 038 3.0 5.0 40 3.0
Terminal: H
Part No. A*S, 2, Cy4=05 D40.1 E4 max. F,+03 P,*+0.5
EECEOEL334H 95 2.1 10.5 0.8 4.0 5.0 10.0
EECEOEL474H 11.0 2.0 12.0 0.8 3.9 5.0 10.0
EECEOEL684H 20.0 1.6 21.0 038 35 5.0 20.0
EECEOEL205H 18.5 2.2 19.5 0.8 4.1 5.0 20.0

Panasonic
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Electric Double Layer Capacitors
“Gold” Capacitor NF Series

Features

¢ |C memory back-up device (uA range load)
* | arge capacitance for long time back-up

* General purpose

¢ 5mm terminal spacing

Specifications
[tem ! Performance Characteristics
moeeratin{j Ternperature Range T -25 t0 +70°C - o
Rated Working Voltage 8 5.5V DC
Nominal Capacrtance Range | 0.022F to 1.0F

G apacrtance Tolerance

;Vir]rterna( Resretance

| -20% o +80% (+20 °C)
;r Refer to “Standard produots table” for each value

. : ) -
Characteristics at High and Low ‘ 1 25°C & +70°C | Capacitance change
Temperature i

+30% of the measured value at +20°C

}
T
| = 5 times of the measured value at +20°C

iy —25°(‘ r Internal resistance

i
\
| The Capacrtor shall meet the followrng limits after 1,000 hours applrcatron of 5.5V DC at +70°C
i
|

High Temperature Loading Capacitance change : +30% of the initial measured value
lnternal resrstance : = 4 times of the |n|t|a| Specmed value
Shelf Lif The capacitor shall meet the limits for “High Temperature Loading” after 1 OOO hours
efrie \ exposure at +70°C with no voltage applled
Loadi ith Moist r The Capacrtor shall meet the hmrts specrﬂed for “High Temperature Loading” after 500 hours
oading with Moisture | exposure at +55°C/90 to 95% RH with 5.5V DC applied.
Dimensions [mm]
o 1.240.1
0.8+0.1
sleeve
it
(’Z
' [0} f [ -
: ' © .—. = w| +
[} @© 5| @ o
. | t_’ 5 274 [ Case Codel  ¢D L
1 | - H|® e
L) fw: N A 135 75 ‘
-..-- o L.
Lmax. J‘6+‘I . B 215 8.0 (
Standard Products Table
Rated working voltage Nominal capacitance Internal resistance
[V.DC] [F] Case code Part number [Q] at 1kHz
022 ! A EECF5R5U223 150
0.033 A EECF5R5U333 150
0.047 A EECF5R5U473 120
0.1 A EECF5R5U104 75
5.5 0.22 A EECF5R5U224 75
0.33 B EECF5R5U334 40
0.47 B EECF5R5U474 30
1.0 B EECF5R5U105 30
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Electric Double Layer Capacitors

“Gold” Capacitor F Series
O O D N N R R

Features
* IC memory back-up device (A range load)
 Industrial grade (max. temperature: +85°C)

Specifications
[tem Performance Characteristics
Operating Temperature Range -2510 +85°C - ]
Rated Working Voltage 5.5V DC
Nominal Capacitance Range 0.033F to 0.68F
Capacitance Tolerance -20% to +80% (+20 °C)
Internal Resistance Refer to “Standard products table” for each value
Characteristics at High and Low -25°C & +85°C Capacitance change  + 30% of the measured value at +20°C
Temperature -25°C Internal resistance = 5 times of the measured value at +20°C
The capacitor shall meet the following limits after 1,000 hours application of 5.5V DC at +85°C
High Temperature Loading Capacitance change : + 30% of the initial measured value
Internal resistance . = 4 times of the initial specified value
Shelf Lif The capacitor shall meet the limits for “High Temperature Loading” after 1,000 hours
el Lie exposure at +85°C with no voltage applied.
Load ith Moist The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours
oading with Moisture exposure at +55°C/90 to 95% RH with 5.5V DC applied.
Dimensions [mm]
1.240.1
0.8%+0.1
sleeve
AN T -
' () H -
0 N .-' % H w| +H
d o @ . w
S s .
r— —-:" N H § ﬂ[ﬂ 'Case Code | &D L
L ® r“o’ i al” A 135 | 95
Lmax. l 641 B 21.5 9.5
N
Standard Products Table
Rated working voltage Nominal capacitance Internal resistance
[V.DC] [F1 Case code Part number [Q] at 1kHz
0.033 A EECF5R5H333 150
0.047 A EECF5R5H473 120
55 0.1 A EECF5R5H104 100
0.47 B EECF5R5H474 75
0.68 B EECF5R5H684 50

I L B S L O S N S N T S EOE
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Electric Double Layer Capacitors
“Gold” Capacitor SG Series

Features ‘
e |C memory back-up device (MA range load) ‘ *

e Volumetric efficiency (50% smaller than NF series)
e Light weight (1.29)
e (General purpose

Specifications
Item ‘\ Performance Characteristics
Operating Temperature Range “ -25to +7Q°C
Rated Working Voltage i 5.5V DC
Nominal Capacitance Range | 0.022F to 1.0F
Capacitance Tolerance - -20% to +80% (+20 °C)
Internal Resistance erefer to “Standard products table” for each value
Characteristics at High and Low ! ‘ 7»25"() & +70°6 ‘ Capacitance change : + 30% of the measured value at +2(7);CW 3
Temperature -25°C " Internal resistance - = 5 times of the measured value at +20°C j

The capacitor shall meet the following limits after 1,000 hours application of 5.5V DC at +70°C
High Temperature Loading Capacitance change : + 30% of the initial measured value

Internal resistance : = 4 times of the initial specified value

The capacitor shall meet the limits for “High Temperature Loading” after 1,000 hours

Shelf Life exposure at +70°C with no voltage applied.
Loadi ith Moist The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours
Gading with Moisture exposure at +55°C/90 to 95% RH with 5.5V DC applied.
Dimensions [mm]
[ e e . . R e
! Configuration: V Configuration:: H |
\v’ 45 #19.040.3 l
) - Sleeve !
| ‘ {
@ |
o ; < 125405 #11.50.3 '
- e
g JE l s o [ ]
< 2 H :J:g I o
0.8 © w05 @ - w r 3
__H__o.z 1.0 o (-] ) @ &
S'OIO.M 10.020.5 _.“.£ —9!—<—-—0.8
Case code: A Case code: B Case code: C
Standard Products Table
Rated working voltage Nominal capacitance Internal resistance B Case code
V.DC] [F] Part number [Q] at 1kHz V H
0.022 EECSBR5 1 223 150 A C
1 0.047 EECSBR5 11473 120 A C
o | 0.10 EECS5R5 104 75 A c
' 0.22 EECSBR5 7] 224 | 75 A C
0.47 EECS5R5 (] 474 30 B D
1.0 EECSBR5 (1 105 30 B D

* [T = V (Configuration: V) or H (Configuration H)

...~ e ]
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Electric Double Layer Capacitors

“Gold” Capacitor

Features

e | ead taping type of SG series

e |C memory back-up device (MmA
e Volumetric efficiency (50% small
e General purpose

Specifications

range load)

ST Series

er than NF series)

Item

Performance Characteristics

' Rated Working Voltage

2510700

5.5V DC

i Nomiij_@l Capacitance Range o w‘”_l
Capacitance Tolerance

0.022Ft0 0.22F
-20% to +80% (+20 °C)

Internal Resistance

Refer to “Standard products table” for each value

exposure at +70°C with no voltage applied.

Characteristics at High and Low -25°C & +70°C i Capacitance change tSO%-(djkfw‘r’HéEAe;é&red value at +20°C
Temperature -25°C Internal resistance = 5 times of the measured value ét +20°C
The capacitor shall meet the following limits after 1,000 hours application of 5.5V DC at +70°C
High Temperature Loading Capacitance change +30% of the initial measured value
Internal resistance = 4 times of the initial specified value
Shelf Life The capacitor shall meet the limits for “High Temperature Loading” after 1,000 hours 7

Loading with Moisture

The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours

exposure at +55°C/90 to 95% RH with 5.5V DC applied.

Dimensions [mm]
| Pa P 12.3+0.3
T | Code Dimensions Tolerance
' d | 055 +0.05
i Py 12.7 +0.2
a F 5.0 +0.8/-02 |
P w 18.0 +05
= W, =55 —
I e A ! aT‘ . W, 9.0 +0.5
i Pl F dd | S T 2 W2 0~3.0 —_
é At 1 Ho 18.0 0.5
° ( ‘ ! 2 2 4D, 4.0 +0.2
= O M r‘\ P 12.7 +1.0
] Y T YY) P, 3.85 +0.50
L . \ ( P, 6.35 +1.00
L ' Ah, AR, 0 1.0
Po ] 404 Hy 29.5 +0.5
r——————{
! Packing quantity: 1500 pcs
Standard Products Table
Rated working voltage Nominal capacitance Internal resistance
[V DC] [F Part number [Q] at 1kHz
0.022 EECS5R5T223 150
0.047 EECS5R5T473 120
5.5
0.10 EECS5R5T104 75
0.22 EECS5R5T224 75
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Electric Double Layer Capacitors
“Gold” Capacitor D Series

Features

e Back-up for mA range load
¢ |arge capacitance (3.3F)

e Molded case

Specifications
ltem Performance Characteristics
' 'Operating'Tempér'ature Range -25 10 +70°C ) ) N .
Rated Working Voltage 5.5V DC

NQmmal Capacitance Range
Capacitance Tolerance
Internal Resistance

1.0F to 8.3F o 7 ) -
-20% to +80% (0.1F, 0.33F), -20% to +40% (1F, 3.3F) (+20 °C)
Refer to “Standard products table” for each value

Characteristics at High and Low '—25°C &'+70°C Capacitance change +30% of the measured value at +20°C ‘

Temperature _05°C

Internal resistance = 3 times of the measured value at +20°C

- |

The capacitor shall meet the following limits after 1,000 hours application of 5.5V DC at +70°C

High Temperature Loading Capacitance change : +30% of the initial measured value
Internal resistance : = 2 times of the initial specified value
Shelf Lif o o o . The capacitor shall meet the limits for “High Temperature Loading” after 1,000 hours
elr Life exposure at +70°C with no voltage applied.
Load ith Moist The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours
oading with Moisture exposure at +55°C/90 to 95% RH with 5.5V DC applied.
Dimensions [mm]
W1 T+
e
H Case Dimensions |
T code W T H P &d
+ T A 250 9 | 280|175 | 07
M i B 290 | 10 | 3156 225 | 0.7
s N £
£ ™ o C 425 15 | 325|325 | 08
f PE1.5 D 425 | 15 | 425 1325 | 0.8

Standard Products Table

Rated working voltage Nominal capacitance Internal resistance
v.DC] [F] Case code Part number [OQ] at 1kHz
0.1 A EECWSER5D104 9.0
0.33 B EECW5R5D334 5.0
55 1 C EECW5R5D105 5.0
| 3.3 D EECW5R5D335 2.5

S s
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Electric Double Layer Capacitors
“Gold” Capacitor AL Series

Features
¢ Low internal resistance, 1/10 of NA series.
e For back-up on ampere order

Specifications
ftem Performance Characteristics
| Operating Temperatdre Rangém | -40t0+70°C a B —_:‘
__Rated Working Voltage 25VDC B} i S , i
_Nominal Capacitance Range 022 to 10F
Capacitance Tolerance -20% to +80% (20 °C)
Characteristics i Ca C|tan“oe ohangeA - :80% ‘of the meésured {/alue at +20°C

at Low Temperature Internal resistance = 4 times of the measured value at +20°C

The capacitor shall meet the following limits after 1,000 hours application of 2.5V DC at +70°C

Endurance Capacitance change +30% of measured value
! Internal resistance = 2 times of initial specified value
The capacitor shall meet the limits for “Endurance” after 1,000 hours

Shelf Life

at +70°C with no voltage applied.

Moisture Resist The capacitor shall meet the limits specified for “Endurance” after 500 hours
olsture Hesistance exposure at +55°C/90 to 95% RH with 2.5V DC applied.

Dimensions [mm]

Sleeve
— $d+0.05
| e

|

! 15min. (5min.,
|

i . nd_,*-ig-—p’

L +2max.
$D*0.5 max.
Standard Products Table
Nominal capacitance Part number Internal Resistance Size gmm)
[F1 [Q] at 1kHz éD L &d P
0.22 EECAQEL224 2.60 6.8 21.0 0.7 2.5
0.33 EECAOEL334 1.60 6.8 21.0 0.7 25
0.47 EECAQEL474 1.30 8.0 22.0 0.7 3.5
1.0 EECAOQEL105 1.00 8.0 22.0 0.7 3.5
1.5 EECAQEL155 0.60 12.5 23.0 0.8 5.0
2.2 EECAQEL225 0.40 12.5 23.0 0.8 5.0
33 EECAQEL335 0.30 12.5 23.0 0.8 5.0
4.7 EECAQEL475 0.20 12.5 35.0 0.8 5.0
10.0 EECAQEL106 0.10 18.0 35.0 0.8 7.5
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Film Capacitors
Polyester Type

ECQ-B(F) Series

This series is especially designed for application where high
density insertion of components is required.

Features

High volumetric efficiency
Non-inductive construction

Low-loss, high stability

Epoxy resin coating

Taped product available (see p. 141)

Specifications

4010 +85 °C
50V, 63V, 100V, 200VDC
' 0.0001 t0 0.47uF
£5%(J), +10%(K) (0.0001 to 0.00039uF/50V, 63VDC: +10% only)

Operating Temperature Range

WFr%érfed Voltage

Capacitance F'%angéﬂ

Capacitance Tolerance

désipation Factor I 0.8% max. (20 °C; 1kHZ)

Withstanding Voltage Between terminals: Rated voltage (VDC) x 250% 1 to 5s

| C<0.33mF: 30000MQMmin.
C>0.33uF: 10000MQeuFrmin.

Insulation Resistance

20 °C, 50VDC, 60s: ECQBIH(F), ECQB{J(F))
20 °C, 100VDC, 60s: ECQB1(F), ECQBX(F)

Construction

Polyester film,inorrw-inducti've, epoxy résin coating

Dimensions

Type-1 Type-2(Suffix W)
,oLma e Style N Style T
T“"*T T
i i e - -
‘ — N SRR
5 1 g Marking j Marking |
£ 1 3 £
5| | ) :
- - 5{ |
- !
‘ SRR
Y
£ /> @ ) 4w
78 | ! - ! h
S%0.8 $+0.8
Solder plated copper-clad steel wire
__4_L #d*0.05

Marking example
ECQB1H(F), ECQB1J(F)

1024}

Date code

ECQBI(F)
102K

Date code

100 0=

Explanation of Part Numbers

105

EcasB L
Common  Type Dielectric & N ] Suffix Suffix
Code | construction ’ '
’_-—‘A N
Code Type Rated Voltage Rated Capacitance Capacitance ’
T 7 aits indi Tolerance
i : 1H 50(DC) The two first digits indicate Lead Style
Q | Plastic fim Cipacﬁor 19 63(DC | thetwo most significant dig- J +5 Y
) its of the capacitance value, K 10
1 100(DC) and the third indicates the =
10-power ofthe capacitance
2 200(0C) value expressed in picofar-
ads.
Examples:
104=100000pF=100nF=0.1uF
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Film Capacitors
Polyester Type ECQ-B(F) Series

Rating & Dimensions

50vDC
Cap. Dimensions (mm) Crimped
Part No. H max. Fils S+0.8 od style
(uF) L max. T max
_____ - - Jmm@&e% Type-2 Type-1 Type-2 V_iO.O5 Type-2
ECQ B1H101KF( ) .0001 6.5 3.0 5.5 105 5.0 5.0 05 N
" THI21KE() 00012 ' ' S I A N "
" 1HI51KF( ) 00015 " D » B v " v
" HIBTKF( ) 00018 . " , " ' " " "
 1H221KF( ) 00022 . ] D I "
" H2TIKF( ) 00027 B T " , " "
" 1H331KF( ) 00033 T " . I
" 1HI9IKF( ) 00039 T " " , " z
14T R() 00047 z " N , " " "
e o T aces S R N S :
" iHest F() | 00068 | " ‘ , ' " g .
| 1H821 F() | .00082 " " ' . “ o "
" H102 F( ) 001 " " " . ' " '
S e ) = SR 5 S S E
L qHI52 R() 0015 . . e N '
" 1H182 () oots 1 o I D
" 1H222 IF() 0022 z v - ' o "
_____ " 1H272 () 0027 e " R
" 1H332 IF( ) 0033 " . " " ' " ' "
" 1H392 F( ) 0039 ' N T
" 1H472 F() 0047 T ‘ " " ‘ " " " "
T 1HE62 F( ) 0056 " T T A T
v 1Hes2 F() 0068 z ' " . . " ,
 1H822 () 0082 " z . " " " . "
" UAH108 () | O . " . L , " R
O AH123 () 012 7.0 ' 6.0 11.0 : ' ' B
B I e B R B
| " 1H183 () 018 E " R ’ B C
" 1H223 F( ) 022 " " " . " " ' ,
" 4H273 F( ) 027 ' 3.5 6.5 115 e " '
" {H33371F( ) 033 75 " " " ' " ’ '
" 1H393 F( ) 039 " " " " " ’ " "
" 1H473 () 047 ' 4.0 " " " " " "
" 1H563 F( ) 056 8.0 " 7.5 12.5 " " " Z
" 1HB83 F( ) 068 v " 8.5 135 ' " " '
" 1H823 F( ) 082 : 45 " " ' ' ' "
" 1H1040 F( ) 1 " " 95 145 " " " "
" {H12400F( ) 12 11.0 " " " 75 " 0.6 T
" AH1540F( ) 15 . 5.0 " " " , " '
" 1H184 F( ) 18 " 55 11.0 15.0 " " " "
" 1H2247 F( ) 22 " 6.0 11.0 16.0 " " " "
" H274LIF( ) 27 13.0 " 12.0 17.0 10.0 " " "
" 1H334IF( ) 33 " , 13.0 18.0 " " " "
" 1H3940F( ) 39 " 6.5 14.0 19.0 " " " "
" H4740F() A7 " 7.0 145 | 195 " v " "

L* Suffix for lead crimped or taped type (W: Self mounting crimped; 3: Crimped lead taping; 4: Straight lead taping)
Cap. tol. code J: +5% K: £10% (0.0001 to 0.00039 is only for £10% (K))
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Film Capacitors
Polyester Type ECQ-B(F) Series

Rating & Dimensions
63VDC

; Cap. Dimensions (mm) ] Crimped
Patho. | 4R Cmac | Tmec | Hmac | P95 | s08 | ad | sy
' Type-1 § Type-2 Type-1 Jr Type-2 | +0.05 ] Type-2
| ccamwioke) | oo | es | so | 55 105 | 50 | 50 | 05 | N
AL | 00012 ! ! ! ! ! ! L , ! ; !
" 1J1B1KF( ) .00015 ! ' ' ! ! ' ! ! f ! { !
©O1BIKF() | 00018 ' ;o R | o
S og22iKF() o002t " ' oL ‘ ’
7 127 1KF( ) o027 " L | " " o 3 o k B L "
" 1JBBIKF( ) 00033 | : * B " " ! ”
') o000t o " ; |
St 14T F() o .00047 L ' L, ' ! ' ! ! ‘ ! '
"6t F() .00056 | ! | ! ' ' ! " ' '
FO 001 ' S N R R .
() ! ; ' I R !
F) IR MR F I I T
RO B A " | N
e e t ' e e S T
s R . . I
. . F P P e B - .
L ) I -
" 6.0 11.0 ! E ! ! ! !
| 3.5 6.5 11.5 " ' !
" 1J333 H.) 033 ‘\r 7.5 o e ! ! "
———— Suffix for lead crimped or taped type (W: Self mounting crimped; 3: Crimped lead taping; 4: Straight lead taping)

~ " Cap. tol. code J: +5% K: +10% (0.0001 to 0.00039 is only for £10% (K))

107 Panasonic




Film Capacitors
Polyester Type ECQ-B(F) Series

Rating & Dimensions

100vDC
Cap. Dimensions (mr’n) Crimped
Part No. H max. | F S+0.8 od style
Wh) - max. Tmax et | Type2 | Typed | Type2 | 005 | Type2 |
ype yoe-2 | Typ yp yp
ECQ B1101KF( ) 0001 7.0 3.0 5.5 105 | 50 5.0 05 N
" 121KF( ) 00012 " " ' o " ’ -
" 1151KF( ) 00015 " v ' ’ " ’ ’ "
i " 181K ) 00018 " . N ' ' " o
" 1221KF( ) 00022 " " ‘ R " " "
' TerikF() | .ooo2r z " " L R
" 1331KF( ) 00033 " ' ' ’ " , " '
" 1391KF( ) 00039 " " ' " g " " "
"1471 F() 00047 " ' ' " g ' ' "
" 1561 IF( ) 00056 " " " " ' ' o "
v 1681 F() 00068 " " " " o " R
" 1821 () 00082 " " ' o ' " '
© 1102 F() | 001 " ' ' " v " " "
" 1122 F() | .0012 K I . " "
" 1152 F() 0015 " " ' " ‘ " " "
" 1182 F( ) 0018 " " 6.5 115 " ’ " .
" 12220 1F( ) 0022 " " ' " " ' " L
v 1212 F() 0027 " v " " " , " '
" 1332 () 0033 " " , " ' " ’ '
" 1392 F() 0039 " " " " " " " "
" 1472 () 0047 " I ' ’ " "
" 1562 () 0056 " " T ' " ' '
" 1682 IF( ) 0068 B " " . " N "
" 1822 IF( ) 0082 " 3.2 7.0 12.0 " S " '
" 1103 () 01 7.0 " ' " " " o '
" 1123 () 012 7.2 3.5 ' " " " g "
" 1153 1F( ) 015 " 4.0 75 125 " " . "
" 1183 IF( ) 018 " 45 8.0 13.0 v " "
" 1223 () 022 " v 9.0 14.0 " ] " "
" 1273 () 027 75 50 95 | 145 " ' " "
" 1333 () 033 " 55 10.0 15.0 " 0 " "
" 1393 F( ) 039 " 6.0 10.5 155 " " " "
" 1473F() 047 " 6.5 15 16.5 " " " "
" 1563 F( ) 056 100 5.0 9.5 14.5 7.5 " 0.6 T
" 1683 IF( ) 068 . 55 10.0 15.0 " " " "
" 1823 IF( ) 082 " z 120 17.0 " ' " "
" 1104 () 1 10.5 6.0 125 175 " " ' ’
" 11247 1F( ) 12 " 70 135 185 " " ' '
" 1154 ) 15 13.0 " 12.0 17.0 100 " ' .
" 11840 () 18 " 75 125 175 . " " '
" 12247 F( ) 22 " 8.0 13.0 18.0 " " " '
" 12747 IF() 27 " 8.5 15.0 20.0 " " " "
" 13340 F( ) 33 " 9.0 16.0 21.0 " 0 " "
" 13947 1F( ) 39 " 105 17.0 22.0 " " . "
© 1474 R() 47 v 1.5 175 225 " " " "
taping) LL— Suffix for lead crimped or taped type (W: Self mounting crimped; 3/9: Crimped lead taping; 4/5: Straight lead
aping
Cae. tol. code
Panasonic
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Film Capacitors
Polyester Type ECQ-B(F) Series

Rating & Dimensions

200vDC
1 Cap. ;ﬁ_, Dimensioqi(\m@m - - ‘ Crimped
Part No. : P | Lmax. | Tmax ‘ N Hmax. | Fx10 ‘” - S:0.8 od | style
| | ; CTypel | Type2  Typel | Type-2 | £005  Type2
ECQB2102 F() .00 85 40 70 | 120 50 50 05 N
2122 F() 0012 " " 75 125 i o ) | )
"oo152 F() 0015 | o " o | " [ o . | "
2182 F() : 0018 45 ' " | " ; . " "
" 0022 F() 0022 " v " ‘ " J " - ‘ o "
"2272 F() 0027 " " 8.0 130 " ' '
vo0330 F() 0033 11.0 75 12.5 7.5 0.6 T
" 2392 F() 0039 ' ‘ " : ' " '
"0472 F() 0047 " ' 8.5 13.5 " '
2562 F() | 0056 ' ' " * ' ,
2682 Fl) 0068 ' 0.0 140 " ' " '
" 0822 F() ; 0082 ' , ' ‘ " " ! '
2108 F() 0 ' 100 150 ' " 1, ‘
"2123 F() 012 " { 50 | 105 155 | ' " " ; '
" 2153 F() . .015 Y T ‘ " I
" 2183 F() | .018 " ' 100 150 ' ‘ A
" 0003 F() r 022 Lo ' ‘ 60 105 15.5 " " i T
vo2273 F() 027 o 65 15 16.5 ' ] o
BT e T N S Y R S BN B
" 2303 F() | .089 135 ‘ 5.0 12.5 175 | 10.0 75 ' "
v o473 F() | 047 | ¢ .55 | 130 | 180 | v | ] o [
v oose3 F() | 056 © 60 13.5 18.5 " " 1 T "
" B F() | 068 160 f’f:fz?f; 180 | 180 | 125 | 00 ¢
2104 K ; a Lot 1 1o 145 | 1es Y (SR I B
S to2124 F() 12 190 | 65 160 | ‘ )
" 2184 F() | 15 Coo .75 17.0 |
284 ) | 8 Y 175 1 )
voo004 F() | 22 j | 90 18.5 23.0 " " ‘ ' "
2274 () 27 | 240 L 80 17.5 225 20.0 150 |
" 2334 F() 33 I 9.0 18.5 235 " "
" 2394 F() 39 "'"; " 100 | 195 | 245 " " " o
' 2474 F() 47 E 115 205 255 | " " " ]
[— Suffix for lead crimped or taped type (W: Self mounting crimped; 3: Crimped lead taping)

—— Cap. tol. code

T ¥ D e S B DO S O
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Film Capacitors
Stacked Metallized Type ECQ-V Series
N D S T ST XN R T
This capacitor is constructed by stacking double metallized
film with a film dielectric coating. Because of the compound
dielectric layers and advanced manufacturing techniques, the
performance is excellent and the size is greatly reduced.

Features

* High volumetric efficiency

+ Tight capacitance tolerance, +5% (J)

« High stability

» Low dissipation factor

+ Stacked and non-inductive construction

» Taped product available (see p. 141)

Specifications
Operating Temperature Range -40 to +85 °C
Rated Voltage ‘5OV 63\/1 00vDC - -
Capacitance Range | 0.01to220F
Capacitance Tolerance +5%(J) “ - -

Dissipation Factor

1.0% max. (20 °C, 1kH2Z)

Withstanding Voltage

Between terminals: Rated voltage (VDC) x 150% 60s

Insulation Resistance

C<0.334F: 3000MOmin. 20 °C, 50VDC, 60s: ECQV1H, ECQV1J)
C>0.33uF: 1000MQepFmin. 20 °C, 100VDC, 60s: ECQV1

Construction Metallized film with dielectric coating, stacked construction, epoxy éesin coating
Dimensions
Type-1 Type-2(Suffix W) Marking example
[ max Tmax ECQVIH(L)
H Style N Style T -
ate coage
— - — T
E
Marking | T Marking Marking g 1 T
: 'a . , g iy g ECQVIIM)
3 - >y Y 1
- r F 7~’4Lo' ‘% B [%4-- Date code
. 1 4 (\j H
£ —< <
& f"‘J ECQVI(M)
$0.5+0.05 S+0.8 S+0.8
100 Date coae
104
4 Solder-plated copper-clad
Steel wire

Explanation of Part Numbers

eclalvl [ ]

T

UL

Common  Type Dielectric & Suffix Suffix
Code | construction . J
r S — L
Code Type Rated Voltage Rated Capacitance Capacitance |
n v N N 0
Q | Plastic fim capacitor| | 1H | 50D0C) The two first digits indicate | | To%erance (%) | | ooy gte
1 6300) the two most significant dig- J } +5
its of the capacitance value, —-
1 100(DC) and the third indicates the

10-power of the capacitance
value expressed in picofar-
ads.

Examples:
104=100000pF=100nF=0.1pF

Panasonic
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Film Capacitors
Stacked Metallized Type ECQ-V Series

Rating & Dimensions

50VDC
Cap. Dimensions (mm) ] Crimped
Part No. H max. F+0.8 S+0.8 od style
(uF) L max. T max.
Type-1 Type-2 Type-1 Type-2 +0.05 Type-2
ECQ VIH103JL( ) 01 7.3 3.2 5.0 9.0 5.0 5.0 0.5 N
" H123JY( ) 012 " | R . " " " "
" TH153JL( ) 015 " ] ' ‘ " "
" 1H183JL( ) 018 " ' ' ' " " " ’
" 1H223JL( ) [ " " " " " " "

" 1H273JL( ) 027 " " " " " " 0 "
o oaHsssi) | 0% " | " " " " I
" 1H393JL( ) 039 " " " " " " " E

" AH473IL( ) 047 " " ’ " " " " ]
" 1H563JL( ) 056 ' " o " " " C "
" 1HB83JL( ) 068 . . " " 2 v " “
" 1H823JL( ) 082 " D " " " " " -
" H104JU( ) A " | 40 " " " " z o
" H124dU( ) 12 " " ' : " . " "
" H154JL( ) 15 " 4.4 5.5 9.5 " " " .
1H184JL( ) 18 " 45 " ) " " " '
" H224JU( ) 22 " 4.8 " " " " " )
" H274JU( ) 27 " 46 7.0 11.0 " " " "
" 1H334JL( ) 33 " 5.2 " " " " " "
" 1H394JL( ) 39 " 5.7 7.3 1.3 " " " z
" H4TAJL( ) 47 " 6.0 " " " " " "
" 1H564JL( ) 56 " 5.8 10.0 14.0 " " " "
" {HB84JL( ) 68 " 6.5 ' " " " " z
" H824JL( ) 82 " 6.8 . " " " " "
" 1H105JL( ) 1.0 " 8.0 1.0 15.0 " " " '
" H125JL( ) 1.2 10.2 6.5 10.0 14.0 75 " " T
" 1H1550L( ) 15 " 7.2 ' ' ' " " "
* 1H185JL( ) 1.8 " " 12.0 165 " " " '
" 1H2250L( ) 2.2 0 7.9 " v " " " "

L Suffix for lead crimped or taped type (W: Self mounting crimped; 3: Crimped lead taping; 2: Straight lead taping)

.- . ]
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Film Capacitors
Stacked Metallized Type ECQ-V Series

Rating & Dimensions

63VvDC
Cap. Dimensions (mm) v Crimped
Part No. H max. F10.8 | 5208 od style
(uF) L max. T max. 1
Type-1 Type-2 Type-1 Type-2 +0.05 Type-2
ECQ V1J103JM( ) .01 7.5 3.2 6.8 10.8 5.0 5.0 0.5 N
" 1J128UM( ) .012 " ! ! " " " " !
" 1J153dM( ) .015 " " ! * " ! ! !
" 1J183JM( ) .018 ! ! ! ! ! ! " "
" 1J223UM( ) .022 " ! " " ! ! ! "
" 1J273IM( ) .027 ! ! ! ! ! " ! !
" 1J3B3IM( ) .033 " ! " ! ! ! ! "
" 1J393JIM( ) .039 " ! " " ! " " !
" AJ473IM( ) .047 ! " ! ! " " ! !
" 1J563JM( ) .056 " " " ! " ! ! "
" 1J683JIM( ) .068 ! " ! ! ! ! | ! !
" 1J823JM( ) .082 ! ! ! " b " 1’ ! !
" 1J104IM( ) A " 70 | 1o ot " '
"1d124dM( ) 12 " 3.8 ! ! ! ! " !
" 1J154M( ) 15 ! 4.1 " ! ! “ " !
" 1J184JdM( ) .18 10.2 3.5 9.0 14.0 7.5 ! ! T
" 1J2240M( ) 22 ! " " ! " ! " !
" 1J274M( ) .27 ! " ! ! ! ! " "
" 1J334IM( ) .33 ! 3.8 " ! ! ! ! !
" 1J394dM( ) 39 " 4.0 " " " " " "
" 1J474IM( ) 47 " 45 ! " " " . "
" 1J564JM( ) 56 " 4.9 . " " " o "
" 1J684JM( ) .68 ! 5.5 10.0 15.0 ! ! ! "
" 1J824JM( ) .82 " 6.1 " " " " " .
" 1J105JM( ) 1.0 " 6.9 " " " " " o
100vDC
ECQ V1103JM( ) .01 7.5 3.2 7.0 12.0 i 5.0 5.0 0.5 N
" 11238UM( ) 012 ! " ! " ! ! ! !
" 1153JM( ) .015 ! | " ! ! ! ! ! !
" 1183UM( ) .018 ! ! " " ! ! ! !
" 1223IM( ) .022 ! ! ! ! ! ! ! !
" 1273IM( ) .027 " ! ! ! ! ! ! !
" 1333JM( ) .033 ! ! " ! ! ! ! !
* 1393JM( ) .039 ! ! ! ! ! ! ! !
" 1473JM( ) .047 ! ! ! ! ! ! ! !
" 1663JM( ) .056 ! ! ! ! ! ! ! !
" 1683JM( ) .068 ! 4.0 ! ! ! ! ! !
" 1823JM( ) .082 " 4.1 " " ! " " "
" 1104JM( ) A " 4.5 " " " ' " "
" 11240M( ) A2 10.2 3.3 9.0 14.0 7.5 ! ! T
" 1154dM( ) .15 ! ! ! ! ! ! ! !
" 1184JM( ) 18 " 3.6 ! ! ! " ! !
" 1224JM( ) 22 " 4.0 " " " " " "
" 4274IM( ) 27 " 4.2 " " " ' " "
" 1334JM( ) 33 " 4.8 10.0 15.0 " " " "
" 1394JM( ) 39 " 5.5 " " " " " "
! 1474JM(L) A7 ! 6.8 10.5 15.6 ! ! ! !

L Suffix for lead crimped or taped type (W: Self mounting crimped; 3: Crimped lead taping; 2: Straight lead taping)
L e ]
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Film Capacitors
Metallized Polyester Type

ECQ-E(F) Series

The type ECQE(F) series uses a double side metallized
polyester film with high dielectric constant(e) which makes it
possible to produce large C-values in small dimensions, and
is an economical capacitor meeting high requirements for
professional circuit design.

Features

» Self-healing property

» Flame retardant epoxy resin coating

+ Taped product available (see pp. 141)

Specifications
Operating Temperature Range l -40 to +85 °C (+105 °C......75% of Rated Voltage)
Rated Voltage 100V, 250V, 400V, 630V, 1000V, 1250VDC
Capacitance Range 0.001 to 10puF
Capacitance Tolerance +5%(J), £10%(K), £20% (M)
Dissipation Factor 1.0% max. (20 °C, 1kHz)
*Rated voltage 100V to 630VDC rating
Between terminals: Rated voltage(VDC)x150% 60s
Withstanding Voltage *Rated voltage 1000VDC ~1250VDC rating
Between terminals: Rated voltage(VDC)x175% 2 to 5s or 1000VAC 60c
Between terminals and enclosure: 1500VAC 60s
100V to 630VDC: C<0.33uF 9000MOmiIn.(20 °C, 100VDC 60s)
C>0.33uF 3000MQe puFmin.
Insulation Resistance 1000VDC to 1250VDC: 10000MQmin. (20 °C, 100VDC 60s)
2000MQmin. (20 °C, 500VDC 60s)
Construction Metallized polyester film, flame retardant epoxy resin coating
Dimensions

Type-2 (Suffix B!
L max.

G max.

20 mm

Style B Style D

T max.

Solder-plated
Copper-clad steel-wire

Explanation of Part Numbers

FeaE O OO0 O

i

113

Common  Type Dielectric & - Suffix Suffix
Code ‘ construction ‘ ‘
-
| Code Type Rated Voltage Rated Capacitance Capacitance ’
Q| Plastic fim capacitors 1T 100D0) The two first digits indicate | | Tolerance Lead Style
5 250(0C) the two most significant dig- J +5
its of the capacitance value, K +10
4 400(DC) and the third indicates the =
10-power of the capacitance M +20
6 630(0C) value expressed in picofar-
10 | 1000(DC) ads.
12 | 1250(DC) Examples:
104=100000pF=100nF=0.1uF
Panasonic



Film Capacitors

Metallized Polyester Type

Marking (Example)

ECQ-E(F) Series

Rated voltage Rated voltage Rated voltage Rated voltage Rated voltage
100VDC 250VDC 400VDC 630V DC 1000V DC oy e
(0.01=0.1uF) (0.12~1.0p F) (0.01~0.33p F) (0.01~0.1pF) (0.01~0.047 ¢ F) | (0.001~0.47 p F)| Cap rangeE6 series
103K 124K 393K 103K 103K #823M o
100 [ 100 250 400 [ }— 630 Q-F 1000V @Q;m’ -
Date code Date code Daté code Date code Date code Date code Date code
(1.2~10.0u F) (0.39~10.01 F) (0.12~2.2uF) (0.056~2.2p F) Cap rangew o E6 series
M125K 105K 105K 105K ()@8235“1 v
100 3 250 E}-| % 630 D‘} 1251(/’{5(3
Date code Date code Date code Date code Date code
Rating & Dimensions
100vDC
G Dimensions (mm) Crimped
Part No. o ' H max. F+1.0 S+0.8 G max. od style
(uF) L max. T max.
Type-1 Type-2 Type-1 Type-2 | Type-1 +0.05 | Type-2
ECQ E1103[1F( ) .01 7.8 4.6 7.7 12.7 5.0 5.0 1.0 0.5 D
" 112800F() .012 ! 4.5 7.6 12.6 ! ! ! ! "
" 1153F( ) .015 ! ! ! ! ! ! ! ! "
" 118300F( ) .018 ! 4.6 7.7 12.7 " " ! ! !
" 122300F( ) .022 ! 4.9 8.0 13.0 ! ! ! ! !
" 12730F( ) .027 ! 4.7 7.8 12.8 " " ! ! !
" 1333 F( ) .033 ! 4.6 7.7 12.7 ! ! ! ! !
" 189301F( ) .039 ! 4.9 8.0 13.0 ! ! ! ! !
" 1473C00F( ) .047 " 4.5 7.5 12.5 ! " ! ! "
" 15B3F( ) .056 ! 4.8 7.9 12.9 " " ! ! !
" 1683 1F( ) .068 ! ! ! ! ! ! ! " !
" 18230JF( ) .082 ! 4.7 9.9 14.9 ! ! ! ! "
" 110400F( ) A ! 5.0 10.0 15.0 ! ! ! ! !
" 112400F( ) 12 10.3 4.5 7.5 125 7.5 7.5 ! 0.6 !
" 115400F( ) .15 ! " ! ! " ! ! ! !
" 118400F( ) .18 ! 4.8 7.9 12.9 ! ! ! ! "
" 122400F( ) 22 ! 5.0 8.0 13.0 ! " " " !
"A27400F( ) .27 ! 4.5 12.0 17.0 " ! ! " !
" 133400F( ) .33 ! 6.0 10.7 156.7 " ! ! ! !
" 183940F( ) .39 ! 6.3 11.0 16.0 ! ! ! " !
" 147400F( ) A7 ! 6.0 12.0 17.0 " ! ! " !
" 156400F( ) .56 12.0 5.5 10.9 15.9 10.0 10.0 ! ) !
" 16840F( ) .68 ! 6.0 11.9 16.9 ! ! ! " "
" 182400F( ) .82 " " 13.5 18.5 ! " " " !
" 11050F( ) 1.0 " 6.7 14.0 19.0 ! ! ! ! !
" 112500F( ) 1.2 18.56 5.5 12.8 17.8 15.0 ! " ! B
" 1155C0F( ) 1.5 ! 6.0 13.4 18.4 " ! ! 0.8 !
" 118500F( ) 1.8 ! 6.5 14.4 19.4 ! ! ! ! !
" 122500F( ) 2.2 ! 7.0 15.0 20.0 ! ! ! ! B
" 127800F( ) 2.7 ! 8.0 15.8 20.8 ! ! " " !
" 13380F( ) 3.3 ! 8.5 16.5 215 " ! ! " !
" 1395F( ) 3.9 26.0 7.0 16.4 21.4 225 15.0 " ! !
" 147500F( ) 4.7 " 7.5 17.0 22.0 " " ! " !
" 15650 F( ) 5.6 ! 8.3 17.5 22.5 " ! ! ! !
" 168850F( ) 6.8 ! 9.0 18.5 235 ! ! ! ! "
" 182580JF( ) 8.2 ! 10.0 20.0 25.0 ! ! 1.5 ! !
" 110600F( ) 10.0 ! 11.5 21.0 26.0 ! ! ! ! !
Suffix for lead crimped or taped type (B: Crimped; 3: Crimped lead taping; 2: Straight lead taping)
Cap. tol. code J: £5% K: £10%
Panasonic
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Film Capacitors
Metallized Polyester Type ECQ-E(F) Series

Rating & Dimensions

250VDC
Cap. Dimensions {(mm) Crimped
Part No. H max. F+1.0 S+0.8 G max. od style
(1F) L max. T max.
Type-1 Type-2 Type-1 Type-2 Type-1 +0.05 Type-2
ECQ E2103! IF( ) .01 10.3 4.3 7.4 12.4 7.5 7.5 1.0 0.6 D
"212871F( ) 012 " 4.4 7.5 12.5 ! ! ! ! !
" 215371F( ) 015 ! ! ! ! ! ! ! ! "
" 21837 1F( ) 018 " ! ! ! ! ! ! " "
" 2223 IF( ) 022 ! ! ! ! ! " ! ) !
" 2273 1F( ) 027 ! ! ! ! ! ! ! ! )
" 283371F( ) 033 ! 4.5 ! ! ! ! ! ! "
" 2893 1F( ) .039 ! ! ! ! ! ! " ! !
" 2473 IF( ) .047 ! ! " ! ! ! " !
" 2563 IF( ) .056 ! 4.8 7.9 12.9 " ! ! " !
" 2683 1F( ) .068 " 4.5 7.5 12.5 " ! ! ! !
" 28237 1F( ) .082 " 4.9 8.0 13.0 ! ! ! ! !
" 210400F( ) A ! 5.8 8.4 13.4 ! ! ! " !
t212400F( ) A2 ! 6.0 9.0 14.0 ' " ! " !
" 218407F( ) 15 ! ! 10.8 15.8 ! ! ! " !
" 218400F( ) 18 12.0 5.0 10.3 15.3 10.0 10.0 ! " !
" 222471F( ) 22 ! 5.5 10.5 15.5 ! ! " ! !
22747 F( ) .27 ! 6.0 11.5 16.5 " ! " ! !
" 28340 1F( ) 33 ! 6.5 12.0 17.0 ! ! ! ! !
" 289400F( ) .39 18.5 4.9 ! ! 15.0 ! ! ! B
" 247407F( ) 47 ! 5.3 125 17.5 ! ! ! ! !
" 256471F( ) .56 ! 5.5 13.0 18.0 ! ! ! " "
" 26841F( ) .68 ! 6.0 13.5 18.5 ! ! ! 0.8 "
" 282400F( ) .82 " 6.5 14.5 19.5 ! ! ! ! !
" 210500F( ) 1.0 " 7.4 15.0 20.0 " " ! ! !
" 2125070F( ) 1.2 " 8.0 15.9 20.9 ! ! ! ! !
" 215500F( ) 1.5 " 9.0 16.8 21.8 " " " " )
" 21851F( ) 1.8 26.0 7.5 16.5 20.5 22.5 15.0 " ! "
" 22250 0F( ) 2.2 ! 8.5 16.3 21.3 " ! " ! !
" 22750F( ) 2.7 " 9.4 17.0 22.0 ! ! ! " !
" 233507F( ) 3.3 " 10.3 18.0 23.0 ! " 1.5 " "
" 28981F( ) 3.9 ! 1.0 20.5 25.5 " ! ! ! !
" 247500F( ) 4.7 ! 12.0 21.5 26.5 ! ! ! ! !
" 256500F( ) 5.6 31.0 11.8 17.5 21.0 26.0 27.5 22.5 ! !
" 26850 F( ) 6.8 ! 13.0 22.4 27.4 ! ! ! ! "
" 28250 1F( ) 8.2 ! 14.3 23.5 28.5 ! " ! " "
" 210600F( ) 10.0 ! 15.9 25.8 30.8 " ! ! ! !

[ Suffix for lead crimped or taped type, (B: Crimped; 3: Crimped lead taping)
Cap. tol. code J: +5% K: +10%
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Film Capacitors
Metallized Polyester Type ECQ-E(F) Series

Rating & Dimensions

400VDC
c Dimensions (mm) Crimped
Part No. ap- H max. F+1.0 S+0.8 | Gmax. od style
(uF) L max. T max.
Type-1 Type-2 Type-1 Type-2 Type-1 +0.05 Type-2
ECQ E4103F( ) .01 10.3 4.3 7.4 12.4 7.5 7.5 1.0 0.6 D
4123C1F( ) 012 ! 4.4 7.5 12.5 ! ! ! ! !
" 415370F( ) .015 ! ! ! ! ! ! " ! !
" 418371F( ) .018 " ! ! ! ! ! ! ! !
Y 422370F( ) .022 " 4.8 7.9 12.9 " ) " ! !
" 427300F() .027 " 5.5 8.0 13.0 " " ! ! !
" 4383JF() .033 ! 6.0 9.0 14.0 ! ! ! ! !
" 439371F( ) .039 12.0 4.9 8.0 13.0 10.0 10.0 ! " !
" 447300F() .047 " 5.0 8.3 13.3 ! " " ! !
" 45630F( ) .056 " ! 10.0 15.0 ! ! " " !
" 46837 1F( ) .068 ! 54 10.5 15.5 ! ! ! " !
‘4823 0F( ) .082 " 5.8 11.0 16.0 ! ! " ! !
T A10470F( ) A . 6.3 12.0 17.0 " e " " “
" 4124070F( ) 12 18.5 5.0 10.0 15.0 15.0 ! " ! B
" 415471F( ) 15 " ! 124 174 " ! " ! !
" 41847TF( ) .18 ! 5.4 12.5 17.5 ! ! ! ! !
" 42247F() 22 ! 5.9 18.0 18.0 ! ! ! ! !
"4274000F( ) 27 ! 6.5 14.3 19.3 ! ! ! 0.8 !
" 43847F( ) .33 ! 7.0 14.9 19.9 ! ! ! ! !
" 439401F( ) .39 " 7.5 154 20.4 ! " ! " !
" 4474 0F( ) A7 ! 7.8 17.0 22.0 " " ! ! !
" 456470F( ) .56 26.0 6.5 16.0 21.0 22.5 15.0 ! " !
" 4684 1F( ) .68 ! 7.0 16.5 21.5 ! ! ! ! !
" AB24TF( ) .82 " 7.9 17.3 22.3 " ! ! ! !
" 410500F( ) 1.0 ! 8.5 18.0 23.0 " ! ! ! !
Y4125 0F( ) 1.2 ! 9.5 18.9 23.9 ! 3 ! ! !
B " 415571F( ) 1.5 31.0 ! 19.0 24.0 27.5 22.5 " " "
" 418500F( ) 1.8 ! 11.0 20.5 25.5 ! ! 1.5 " !
" 4225 0F( ) 2.2 " ! 22.0 27.0 ! ! ! ! !
630VDC
ECQ E610371F( ) .01 12.0 4.5 7.5 12.5 10.0 10.0 l 1.0 0.6 D
61231 IF( ) .012 " ! 7.8 12.8 " ! ! ! ! !
" B1530F( ) .015 ! 5.0 8.2 138.2 ! ! ' " ! !
" 61831F( ) .018 ! 4.9 10.0 15.0 ! " ! " !
" 6223 1F( ) .022 ! 5.3 10.5 15.5 ! ! ! ! "
" B62730F( ) .027 ! 5.5 10.9 15.9 ! ! ! ! !
" B333IF() .033 " 6.0 11.9 16.9 ! ! ! ! !
" 6393 IF( ) .039 ! " 13.4 18.4 ! ! ! ! "
" 6473 0F( ) .047 ! 6.5 13.5 18.5 ! ! ! ! !
" 6563 IF( ) .056 18.5 54 10.5 15.5 15.0 ! " ! B |
" 6683 IF( ) .068 ! 5.8 11.0 16.0 ! ! " ! “
" B823CIF( ) .082 ! 6.5 12.0 17.0 ! " " ! !
61040 F( ) K " 6.3 14.0 19.0 " " " v .
" 61240 0F( ) 12 " ! 14.5 19.5 ! " ! 0.8 "
" B15400F( ) 15 ! 7.5 154 20.4 ! ! ! ! !
" 61840 1F( ) 18 ! 8.0 16.0 21.0 ! ! ! ! !
" B622470F( ) 22 " 9.0 165 | 215 ! ! " ! !
"e274IF( ) 27 26.0 7.0 ! " 22.5 15.0 ! " "
" 8334 0F( ) .33 " 7.8 17.0 22.0 " ! ! ! l__‘
" B394 F( ) 39 " 8.5 17.9 22.9 . . . . "
" B4T4TIF() A7 ! 9.3 18.5 23.5 ! ! ! ! !
" B564°1F( ) .56 ! 10.0 20.0 25.0 " ! 1.5 ! !
" B684LIIF( ) .68 " 11.5 21.0 26.0 ! ! ! ! !
Y B8241TF( ) .82 31.0 11.3 20.5 25.5 27.5 22.5 " ! !
" B10500F( ) 1.0 ! 12.5 21.9 26.9 " " ! ! "
" B612500F( ) 1.2 ! 13.5 23.0 28.0 ! " ! ! !
" B16500F( ) 1.5 ! 15.3 24.7 29.7 ! ! ! ! "
" B185C1F( ) 1.8 ! 16.8 27.0 32.0 ! " ! ! !
" 8225 F( ) 2.2 " 19.5 29.0 34.0 ! ! ! ! !
L ———Suffix (B: Crimped)
Cap. tol. code J: £5% K: +10%
Panasonic
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Film Capacitors

Metallized Polyester Type

Rating & Dimensions
1000vDC

ECQ-E(F) Series

Note:
Marking for rated voltage
Type E: 1000V |
Type F: H000V, 125V~ or 2B,

Cap. __>‘_13@mensions (mm) - Crimped
Part No. H max. F+1.0 S+0.8 G max. od style

(uF) Lmax. | Tmax. e

Type-1 Type-2 Type-1 Type-2 Type-1 +0.05 Type-2
ECQ E10102 (£ - .001 15.5 6.0 11.0 16.0 12.5 10.0 1.0 0.6 D
" 10122 1§ 0012 " " " " " " " " "
" 10152 1§ 0015 " " " ' " " " " "

" 10182 H) 0018 ’ ‘ " ' | " " " o
"10222 H) 0022 " | | 115 16.5 " " " " "
Covoqo272 H) | o027 | " 65 | 120 'Tfo”}L“"' " " ' '

" 10332 F] |  .0033 " 6.0 15 | 165 | ' ) .
" 10392 &) 0039 " 6.5 12.0 17.0 " " " " "
v 10472 (] 0047 ' 7.0 125 175 ' ' " " "
' 10562 1] 0056 R 130 | 180 R '
" 10682 1E ] .0068 " 7.0 12.5 | 17.5 " " " " "
© 10822 1] .0082 " 6.5 12.0 ’ 17.0 " 12.5 ” . E
" 10103 1§ 01 " 6.0 110 | 160 " " " " "
" 10123 1f]) 012 " " 12.0 17.0 " " " " "
" 10153 ) 015 E 7.0 125 175 " " " " '
" 10183 1§ 018 " 7.5 13.0 18.0 " " " 08 "
" 10223 &) 022 " " 15.5 20.5 " " " " "
" 10278 18] .027 21.0 6.0 13.0 18.0 17.5 " " " B
" 10333718 .033 " 6.5 14.0 19.0 " " " " "
" 10393 ) .039 " 7.0 14.5 19.5 " " " " "
" 10473 1H) 047 " 7.5 15.5 20.5 " D " "
" 10563 1§ .056 N 17.0 22.0 " " " " "
" 10683 1§ .068 " 8.5 18.0 23.0 " " " " "
" 10823 1H) 082 " 9.0 18.5 23.5 " " . " "
" 10104 1§ A " 10.0 20.0 25.0 " " " " "
" 10124 18] 12 26.0 9.0 18.5 23.5 22.5 17.5 " " "
" 10154 18] 15 " 10.0 20.0 25.0 " " 1.5 " "
" 10184 1) 18 " 10.5 22.0 27.0 " " " " "
" 10224 1] 22 " 12.0 23.0 28.0 " " " " "

R Suffix (B: Crimped)
L Cap. tol. code J: £5% K: £10%
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Film Capacitors
Metallized Polyester Type ECQ-E(F) Series

Rating & Dimensions

1250VDC

Cap. Dimensions (mm) Crimped

Part No. P L max. T max. H max. F+1.0 S+0.8 G max. od style

Type-1 Type-2 Type-1 Type-2 Type-1 +0.05 Type-2

ECQE121020 /) .001 15.5 6.0 11.0 16.0 12.5 10.0 1.0 0.6 D
" 12122001 .0012 " " " . " " " " "
v 121520 ) 0015 " " " " . " " . "
" 121820 ) .0018 " " [ " " " " . "
" 120200 ) 0022 " " 115 16.5 " " " " "
v 120720 ) .0027 " 6.5 12.0 17.0 " " " " "
" 1233207E] .0033 " 6.0 115 16.5 " " " . "
" 123920 F .0039 . 6.5 12.0 17.0 " " " " "
" 12472008 .0047 " 7.0 125 17.5 " . " " "
" 1256207 E{{ .0056 " 75 13.0 18.0 " " " . "
" 12682018 .0068 " " 15.0 20.0 " " " " "
" 1282201 ) .0082 21.0 5.0 12.0 17.0 17.5 12.5 " " B
" 12103715 01 " " 12.5 17.5 " " " " "
" 1212371 012 " 5.5 13.0 18.0 " " " " .
" 1215300 015 " 6.0 13.5 18.5 " " " " "
" 121830 §) 018 " 6.5 14.5 19.5 " " " 0.8 "
" 122230 ) 022 " 7.0 15.0 20.0 " " " . "
" 1227300 ) 027 26.0 6.0 15.5 20.5 225 17.5 " " .
" 123330} .033 " 6.5 16.0 21.0 ' " " § "
" 1239315 039 ' 7.0 16.5 215 | " ' ' "
" 12473007 047 " 8.0 17.0 22.0 ' . ' ! "
" 12563718 .056 31.0 75 " " 27.5 22.5 . " "
" 1268301 068 " 8.0 175 22.5 " " " . .
" 128231 082 . 9.0 18.5 23.5 " " " " "
" 121040 1§ A " 10.0 19.5 245 " " v " .
" 1212401 E) 12 " 115 20.5 25.5 " " 1.5 " "
" 12154018 15 " 12.0 23.0 28.0 " " " " .
" 1218401 E) 18 " 13.0 24.5 29.5 " " " " "
" 1222470 §) 22 " 14.5 26.5 315 " " " " "

L suffix (B: Crimped; Suffix for taped lead: see page 141)
Cap. tol. code J: 5% K: £10% M: +20%
Note:

Marking for rated voltage
Type E: 1250V
Type F: 1250V, 125V~ or 2B,
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Film Capacitors
Metallized Polypropylene Type ECW-F Series

This series is designed for applications where high frequency
and high current are required.

Features

* Very low loss at high frequency

» Very small inherent temperature rise
» Flame retardant Epoxy resin coating ‘: |
+ Bulk packaging only | {

|
i
!
t

Specifications ‘
Operating Temperature Range -25~ +85 °C
[ .
Rated Voltage iggxgpéat 15.75kHz (250VDC)
Capacitance Range 0.15uF~3.3uF(E-24)
Capacitance Tolerance +5%(J), £10%(K)
Dissipation Factor 0.1% max. (20 °C, 1kHZ)
Withstanding Voltage Between terminals: Rated voltage (VDC) x 150% 60s
. : C<0.33pF: 9000MOMin. o
Insulation Resistance C>0.33uF: 3000MQepFmin. (20 °C, 100VDC, 60s)
Construction Metallized polypropylene film, flame retardant epoxy resin coating
Dimensions
Type-1 Type-2(Suffix B)
T max
L max =
- Marking example
T (200Vy_p)
Marking ? Marking | W-F105J
£ HF 200V
U®
? T Date code
Lgn | G (400VDC)
! W-F105K
Solder-plated 400V
CO‘:hev 4{\;0 steelwire D @ []
,_I__ Date code

Explanation of Part Numbers

Elcjwi e L

Common  Type Dielectric & Suffix Suffix
Code construction i ‘ }
Code Type Rated Voltage Rated Capacitance Capacitance |
n L A " (o)
W | Plastio fim capacitors| | 2H | 250(0C) | | The two fist digits indicate | | TOlerance (0)| | oy gy
4 400(DC) the two most significant dig- J +5
its of the capacitance value, K 10
and the third indicates the -

10-power ofthe capacitance
value expressed in picofar-
ads.

Examples:

104=100000pF=100nF=0.1uF
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Film Capacitors
Metallized Polypropylene Type ECW-F Series

Rating & Dimensions

250VDC (200V, )Cap. tol. +5%(J), +10%(K)

Cap. Dimensions (mm)
Part No. H max. F+1.5 S$+0.8 G max. od
(uF) L max. T max.
Type-1 Type-2 Type-1 Type-2 Type-1 +0.05

ECW F2H154L0N( ) .15 19.0 7.0 15.5 20.5 16.0 7.5 1.5 0.6
" 2H184CIN( ) .18 " 7.5 16.0 21.0 ! ! ! !
" 2H224IN( ) .22 ! 8.0 16.5 21.5 ! 10.0 ! !
" 2H2740IN( ) 27 " 7.5 16.0 21.0 ! ! " !
" 2H334CIN( ) .33 " ! 17.5 22.5 ! " ! "

" 2H394IN( ) .39 25.0 ! 156.5 20.5 22.0 17.5 ! 0.8
" 2HAT4IN( ) A7 ! ! 17.5 22.5 " ! ! !
t 2H564CIN( ) .56 " 8.0 18.0 23.0 ! ! ! "
" 2HB84LIN( ) .68 " 8.5 B 19.0 24.0 " " " !
" 2HB24IN( ) .82 ! 9.5 20.0 25.0 ! ! " "
" 2H105IN( ) 1.0 30.0 9.0 19.5 24.5 27.0 22.5 " !
"t 2H1257IN( ) 1.2 " 10.0 20.0 25.0 " ! ! !
" 2H155IN( ) 1.5 " 11.0 21.5 26.5 ! " ! "
" 2H185CIN( ) 1.8 " 12.0 22.5 27.5 " " ! "
" 2H22500N( ) 2.2 35.5 " 22.0 27.0 32.0 25.0 ! !
" 2H2750IN( ) 2.7 " 13.0 23.5 28.5 ! ! ! !
" 2H3350IN( ) 3.3 " 15.0 255 | 305 " " " "

400VDC Cap. tol. +5%(J), +10%(K)

ECW F 4154071Z( ) 15 | 180 9.5 16.5 21.5 150 | 100 3 0.8
"o418400Z( ) 18 19.0 9.5 16.5 21.5 15.5 ! " !
" 42247Z( ) 22 " 10.5 17.0 22.0 " " " !
"42740Z( ) 27 25.0 9.5 16.0 21.0 22.0 17.5 ! !
" 433400Z( ) .33 " 10.0 17.0 22.0 " " " "
" 439471Z( ) .39 ! 11.0 17.5 22.5 " ! " !
" 44741Z() AT 30.0 10.5 17.0 22.0 26.5 22.5 " "
" 456400Z( ) .56 ! ! 19.5 24.5 " " " !
" 4684071Z( ) .68 ! 11.5 20.5 25.5 " " ! !
" 4824C17( ) .82 " 12.5 21.5 26.5 " " ! "
" 410500Z( ) 1.0 " 14.5 23.0 28.0 " . . "
"41258007( ) 1.2 " 16.0 25.0 30.0 " " ! !
" 415500Z( ) 1.5 46.0 138.0 22.0 27.0 42.0 25.0 " !
"418501Z( ) 1.8 " 14.5 23.0 28.0 ! ! ! !
! 4225(:!2( ) 2.2 ! 16.0 25.0 30.0 ! ! ! "

L__. Suffix B for lead crimped type.
Cap. tol. code.

*Other C-values upon request.
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Film Capacitors
High-Voltage Metallized Polypropylene

This series is designed for applications where high
frequency, high pulse voltage and high current are

required.

Features

* Very low loss at high frequency

« Very small inherent temperature rise
+ Flame retardant epoxy resin coating
+ Taped product available (see p. 141)

Specifications

|
|
|
|

ECW-H Series

B

Operating Temperature Range

1 25~ 185 °C

Rated Voltage

Capacitance Range

0.001uF~0.068uF (E-24)

1000V, , at 15.75kHz (1250VDC), 1200V, _ at 15.75kHz (1600VDC)
1500V, at 16.75kHz (2600vDC), 80OVDC, 1000VDC

Capacitance Tolerance

£3%(H), £5%(J), £10%(K), £20%(M)

Dissipation Factor

0.1% max. (20 °C, 1kHz) 0.2% max. (20 °C, 10kHz)

Withstanding Voltage

Between terminals: Rated voltage (VDC) x 175% 1 ~ 5s
Between terminals and enclosure: 1500VAC 60s

Insulation Resistance 30,000MOmin.

(20°C, 500VDC, 60s)

Construction

Metallized polypropylene film, flame retardant epoxy resin coating

Dimensions

25min

ed

Solder-plated
Copper-clad steel wire

Marking example

ECWH8, ECWHIO
W-1822)
™) 800\ DC
e

Date code

ECWHIOH, 12H, 15H
W-11102)
™M 1.0k\VH
1.25kVDC [J=

Date code

Explanation of Part Numbers

Elcwn |

o o U

]
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Common  Type Dielectric & Suffix Suffix
Code J construction ‘ )
— : !
] Code Type Rated Voltage Rated Capacitance Capacitance ]
‘ W | Plastic film capacitor 8 | 800(DC) The two first digits indicate Tolerance (%) Lead Style
10| 1000DC the two most significant dig- H +3
(6C) its of the capacitance value, J +5
10H | 1250(DC) and the third indicates the =
10-power of the capacitance K +10
12H | 1600(DC) value expressed in picofar- M 20
15H | 2500(DC) ads. —
Examples:
104=100000pF=100nF=0.1uF
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Film Capacitors
High-Voltage Metallized Polypropylene ECW-H Series
L

Rating & Dimensions
800VDC Cap. tol. +3%(H), +5%(J)

Cap. Dimensions (mm)
Part No. H max. F+1.25 S5+0.8 od
(1F) L max. T max.
Type-1 Type-2 Type-1 Type-2 +0.05
ECW H 8822[1Z(C1ZR) .0082 21.0 7.5 12.0 17.0 16.5 7.5 0.8
" 891200Z(ZR) .0091 " 8.0 ! ! " ! !
" 810301Z(C1ZR) .01 ! ! 12.5 17.5 " " "
" 8113Z(1ZR) .011 ! 8.5 " " ! " "
" 81281Z(1ZR) .012 ! ! 13.0 18.0 " ! "
" 8183Z(1ZR) .013 ! 9.0 ! " " " !
" 81631Z(C1ZR) .015 ! ! 14.5 19.5 ! ! !
" 81631Z(1ZR) .016 ! ! 15.0 20.0 " ! !
" 8183JZ(1ZR) .018 ! 9.5 ! ! ! ! "
" 820301Z(C1ZR) .02 ! 10.0 15.5 20.5 ! " !
" 82230 1Z(C1ZR) .022 " ! 16.0 21.0 . " " "
" 82431Z(T1ZR) .024 ! 10.5 16.5 21.5 ! ! "
" 8273C1Z(IZR) .027 ! 11.0 17.0 22.0 ! ! !
" 8303Z(CIZR) .03 27.0 8.5 14.0 19.0 22.5 ! "
" 83331Z(JZR) .033 ! ! 14.5 19.5 ! ! !
" 83631Z(1ZR) .036 ! 9.0 ! " ! " "
" 8393C1Z(1ZR) .039 ! ! 15.0 20.0 " " "
" 843371Z(1ZR) .043 ! ! 16.5 21.5 ! ! !
" 847301Z(ZR) .047 ! 9.5 17.0 22.0 ! ! "
" 85131Z(1ZR) .051 ! ! 17.5 225 ! " "
" 8563[1Z(CI1ZR) . .056 ! 10.0 18.0 230 " " "
" 8623 1Z(1ZR) .062 ! 10.5 ! " N " ! "
" 86831Z(1ZR) .068 " 10.0 19.5 245 ! ! !
1000VDC Cap. tol. £3%(H), £5%(J)_
10562 1Z(1ZR) .0056 21.0 8.0 12.0 17.0 16.5 7.5 0.8
" 10622 1Z(1ZR) .0062 ! ! 12.5 17.5 ! ! "
" 10682Z(JZR) .0068 ! 8.5 ! ! ! " "
" 1075200Z(1ZR) .0075 " ! " " ! ! !
" 1082200Z(1ZR) .0082 ! ! 13.0 18.0 " ! "
" 1091200Z(1ZR) .0091 ! ! 14.5 19.5 ! " "
" 101030Z(C1ZR) .01 ! 9.0 ! ! ! ! "
" 1011300Z(C1ZR) .01 " " 15.0 20.0 " ! !
" 1012300Z(C1ZR) .012 ! 9.5 " " ! " "
" 1013301Z(1ZR) .013 ! ! 15.5 20.5 ! ! !
" 1015300Z(1ZR) .015 ! 10.0 16.0 21.0 ! ! !
" 10163C1Z(ZR) .016 " 10.5 " " ! ! !
" 10183 0Z(ZR) .018 ! 11.0 17.0 22.0 " ! !
" 102037Z(C1ZR) .02 27.0 8.5 14.0 19.0 22.5 ! !
" 10223Z(7ZR) .022 ! ! 14.5 19.5 " " "
" 1024300Z(CZR) .024 ! 9.0 ! ! " " "
*102732Z(1ZR) .027 ! 9.5 15.0 20.0 ! ! "
" 103031Z(C1ZR) .08 " 9.0 16.5 21.5 " " "
" 10833Z(JZR) .033 ! 9.5 17.5 225 ! ! !
" 10363 0Z(1ZR) .036 ! 10.0 ! ! ! ! !
*10393Z(ZR) .039 ! ! 18.0 23.0 ! ! !
" 104333Z(1ZR) .043 ! ! 19.5 24.5 ! " "
“1047300Z(C1ZR) .047 29.5 " 18.0 23.0 25.0 17.5 !
" 1051300Z(1ZR) .051 ! 10.5 18.5 235 ! ! "
“105631Z(JZR) .056 ! 11.0 ! " ! " "
" 10623 Z(C1ZR) .062 ! 1.6 19.0 24.0 ! ! !
' 106831Z(1ZR) .068 ! ! 19.5 24.5 ! " !

LT Cap. tol. code (H, J) Last suffix R/B: Crimped leads(Type-2)
L
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Film Capacitors
High-Voltage Metallized Polypropylene ECW-H Series
e S

Rating & Dimensions

1250VDC (1000V, _ at 15.75kHz) Cap. tol. +3%(H), +5%(J), +10%(K), +20%(M)

Cap. Dimensions (mm)
Part No. H max. F+1.25 S+0.8 od
(uF) L max. T max.
Type-1 Type-2 Type-1 Type-2 +0.05
ECW H10H102 | § .001 22.0 8.0 13.0 18.0 16.5 10.0 0.8
" 10H112 1§ 0011 " " 13.5 18.5 " . "
" 10H122 | B 0012 " 8.5 " " " ! '
" 10H132 | § 0013 " " 14.0 19.0 " " "
" 10H152718 0016 | " 8.0 13.5 18.5 " ' "
" 10H162 1§ 0016 " " " " " " "
' 1oH182 1§ 0018 ' 85 : e I '
" 10H202 1§ 002 " 9.0 14.0 19.0 . T "
" 10H2220 1 8 .0022 " 8.0 13.0 18.0 ! ! .
" 10H242 1 § .0024 " " 13.5 18.5 " " .
" 10H272 1§ 0027 " 85 " " " ; ;
" 10H302 | § i .003 " " 14.0 19.0 " g p
" 10H332 18 .0033 " 9.0 " " ; p p
" 10H362 1§ .0036 " 9.5 14.5 19.5 " ! p
" 10H3921 § .0039 " 9.0 15.5 20.5 " ! ;
" 10H4320 1§ .0043 " 9.5 16.0 21.0 " ! .
" 10H47201 § .0047 " 10.0 16.5 215 " ! .
" 10H51201 § .0051 " " " . " " ; ;
" 10H5620 1 B .0056 " 10.5 170 | 220 . " "
" 10HB22.1 B .0062 " 11.0 17.5 225 [ " "
" 10HB82 1§ .0068 " 1.5 " " " " "
" 10H752] § 0075 . . 18.5 23.5 " ! p
" 10H82271§ 0082 28.0 8.5 15.5 205 22.5 15.0 "
" 10H912r 1 § .0091 " 9.0 " ! ; ; .
" 10H103 1§ 01 ' 95 16.0 210 0 ' .
" 10H11371§ 011 " 10.0 165 215 " " )
" 10H1237 1 § 012 " " 18.0 23.0 " " ;
" 10H13301§ 013 " ! 18.5 23.5 " " ;
" 10H1537 § 015 " 105 19.0 24.0 ! p :
" 10H1637) § 016 " 11.0 " " " " "
" 10H183 § 018 " i 20.5 25.5 " ' "
" 10H20301 § .02 30.5 " 19.5 24.5 25.0 17.5 "
" 10H223§ 022 " 115 20.0 25.0 " " "
" 10H2437 8 024 " 12.0 " " " " "
" 10H2731 R 027 " 12.5 20.5 25.5 " .- .
" 10H303 & .03 " 135 22.0 27.0 " " "
* 10H33371 § .033 " 13.0 23.0 28.0 " " :
" 10H36301 § .036 32,5 12.5 22.5 27.5 " " "
" 10H3931 § .039 " 13.0 23.0 280 " " p
" 10H43371§ 043 ' 14.0 235 28.5 ’ ' '
" 10H47301 B 047 " 14.5 24.0 29.0 ! ! p
" 10H51301 8 051 " " 24.5 29.5 " ! ;
" 10H5631 § 056 " 15.5 25.0 30.0 " ! "
" 10H6230 § 062 " 16.0 26.5 31.5 " ! "
" 10H683 § .068 ' " 28.0 33.0 " " .

" Cap. tol. code (H, J, K, M)
*Last suffix “R”=straight leads (Type-1)
Last suffix “S”=crimped leads (Type-2)
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Film Capacitors
High-Voltage Metallized Polypropylene ECW-H Series
L

Rating & Dimensions

1600VDC (1200V,, at 15.75kHz) Cap. tol. £3%(H), +5%(J), £10%(K), +20%(M)

Dimensions (mm)
Part No. cap. 1 H max. F+1.25 S£0.8 od
(uF) L max. T max.
Type-1 Type-2 Type-1 Type-2 +0.05

ECW H12H10201 § .001 22.0 8.0 13.0 18.0 165 10.0 0.8
" q2H11200 8 0011 " " 135 185 ' " '
" q2H12207 B 0012 " 8.5 " . ' ' '
" 12H13201§ 0013 " " 14.0 19.0 " " '
" 12H15200 B 0015 " 9.0 " " " " "
" 12H1620 1§ 0016 " 9.5 145 195 ' " .
" {2H182 1§ 0018 " 9.0 16.0 21.0 " " '
" 12H20271 § 002 " 10.0 " " d ' "
" 12H222 IR .0022 " " 16.5 215 ' . .
v 12H24208 0024 ' 10.5 " " ' ' '
" 12H272 1§ 0027 " 11.0 17.0 22.0 ' ' '
" 12H302 1§ 003 ' " 175 225 | " . .
" 12H332 1§ .0033 " 1.5 185 235 | " " "
" 12H362 1§ 0036 28.0 8.5 15,5 205 | 225 15.0 "
" 12H392 1§ 0039 " 9.0 " " " ' '
" 12H43201 § 0043 " 95 16.0 21.0 . " d
" 12H47200 § 0047 " 10.0 " " " ' '
" 12H5127 § 0051 " " 16.5 215 " " '
" 12H5620 1§ .0056 " " 185 23.5 " ] "
" 12HE227 18 0062 " " ' " " " "
" 12H682 | § .0068 " 105 19.0 24.0 " " '
" 12H75271 B 0075 " 11.0 195 24.5 . . 0
" 12Hg22 1 B 0082 , 15 " " I " "
" 12H9120) § 0091 " " 20.0 25.0 " " '
" 12H1037 § 01 30.5 ' ' " 25.0 17.5 "
12H1130 § 011 ' 12.0 " " " " "
" 12H1287§ 012 " " 20.5 25.5 " " "
* 12H1330 § 013 ' 13.0 21.0 26.0 ' " "
" {2H1530 § 015 ' " 23.0 28.0 ' " "
" 12H1637 § 016 " 135 23.5 28.5 ' ' "
" 12H1831 § 018 ' 14.0 24.0 29.0 0 0 C
" 12H203 1§ 02 , 15.0 25.0 30.0 " ' '
" 12H22371 § 022 " 0 25.5 30.5 " 0 "
" 12H24371 § 024 " 16.0 26.5 315 " " '
" 12H2737 § 027 32.5 15.5 25.5 30.5 27.0 20.0 '
" 12H3030 B 03 " 16.5 26.5 315 " " "
" 12H333 1§ 033 ' " 28.5 33.5 ' ' "
" 12H363 18 036 " 175 28.0 33.0 " " "

" 12H393 I § 039 37.5 165 27.0 32.0 31.0 25.0 1.0

—Cap. tol. code (H, J, K, M)
*Last suffix “R"=straight leads (Type-1)
Last suffix “S”=crimped leads (Type-2)
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Film Capacitors
High-Voltage Metallized Polypropylene ECW-H Series
L_____________________________________________________________________________________________-___________________________}

Rating & Dimensions

2500VDC (1500V,, at 15.75kHz) Cap. tol. £3%(H), £5%(J), £10%(K), £20%(M)

Cap. Dimensions (mm‘)
Part No. WP L max. T max. ‘AMHrmax. | F+1.25 S+0.8 od
w

Type-1 Type-2 | Type-1 Type-2 +0.05
 ECWH15H102 1R 001 28.0 9.0 15.5 205 225 15.0 0.8
v 1sH112 1R 0011 ' ' 16.0 21.0 ' v '

" 15H122 1§ 0012 " 95 | . . "
©15H132 (1§ 0013 . 100 | 185 215 " " "
" 15H152 1R 0015 . 105 | " " ' " "
© 15H162 ] 0016 " ' 17.0 22.0 ’ ' "
v sH182 1R 0018 " ' 19.0 24.0 " " o
" 15H202 1R 002 . 11.0 " " . " "
" 15H222 (R 0022 o . 19.5 24.5 . ' [
" 15H242 1] 0024 30.5 105 19.0 24.0 25.0 175 | "
L 1sH272 IR .0027 ' 11.0 19.5 24.5 ' ' "
" 15H302 | 003 ' 115 20.0 25.0 ' ' '
" 15H332 710 .0033 ' 12.0 205 25.5 ' " "
" 15H36271 D .0036 ' 125 ' ' ' " "
" 15H392 | 0039 ' 13.0 21.0 26.0 " . '
" 15H4327 1D 0043 " . 23.0 280 | " " "
" 15H472 1D 0047 " 135 235 285 | ' " "
" 45H51271R 0051 " 14.0 24.0 29.0 " . .
" 15H562 1R 0056 . 145 24.5 29.5 " . .
" 15HE22 1D 0062 " 15.0 25.0 30.0 " " "
" 15HE82 |} 0068 . 155 26.0 31.0 . ' .
* {5H752 19 0075 " " 275 32.5 " 0 "
" 15H822 71} .0082 ' 16.0 28.0 33.0 " " "
" 15H91271 0091 ' 17.0 29.0 34.0 ' ' '
* 15H103 1§ 01 325 16.0 28.0 33.0 27.0 20.0 "
* 15H113718 011 ' 17.0 29.0 34.0 " " 1.0
" 15H12371§ 012 " 17.5 295 34.5 " " "
" 15H133 | 013 375 16.0 28.0 33.0 31.0 25.0 "
' 16H153 1§ 015 " 17.0 29.0 34.0 " " "

L— Cap. tol. code (H, J, K, M)

*|Last suffix “D”=straight Leads (Type-1)
Last suffix “N”=crimped Leads (Type-2)
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Film Capacitors
PPS Type ECH-S Series
L ]
Suitable for circuits requiring high heat resistance and tight
tolerance.

Non-inductive wound using polyphenylene sulfide film
which has high heat resistance and excellent electrical
characteristics.

Features

* Very low loss at high frequency

» Wide operating temperature range -40~ +125 °C

» Excellent temperature coefficient -100PPM/°C

» Low dissipation factor (tand), and excellent frequency
characteristics

» Oxygen-free copper lead wire which provides good
quality sound

» Taped product available (see pp. 141)

Specifications
Operating Temperature Range -40~ +125 °C
Rated Voltage 50V, 100vVDC
Capacitance Range 0.0001~0.47uF
Capacitance Tolerance +1%(F), £2%(G), +5%(J)
Dissipation Factor 0.3% max. (20 °C, 1kH2)
Withstanding Voltage Between terminals: Rated voltage (VDC) x 250% 1~5s
. : C<0.33uF: 45000MQOmin. °
Insulation Resistance C>0.33uF: 15000MQepFimin. (20 °C, 100VDC, 60s)
Construction Polyphenylene sulfide film, non-inductive, epoxy resin coating
Dimensions
Marking example
Type-1 Type-2(Suffix W) 50VDC 100VDC
T Style N Style T (0.001~0.0564F) | (0.0001~0.0271F)
L. Lo 50 (J—— 1000
102J | 102J
= | Marking Marking | § Marking | & Date code Date code
1= -t : :
i F+1.25 Solder-plated (0.068~0.4TpF) (0.033~0.47pF)
oxygen free
copper (OFC) —tz2 —t2 _s0- 1000~
o wire L.‘fu;’ H @104J_] ®104J
—tw —12
| #d+0.05 i
-1 S$+0.8 S+0.8 Date code Date code

Explanation of Part Numbers

ElclHls] | [ ] L] O [
Common  Type Dielectric & Suffix Suffix
Code |  construction V

——— !
Code Type Rated Voltage Rated Capacitance o Capacitanc?
H | Plastic film capacitor 1H 50(DC) The two first digits indicate the two most signifi- Tolerance (%) |  Lead Style

1 100(DC) cant digits of the capacitance value, and the third || F +1
indicates the 10-power of the capacitance value | [ g

expressed in picofarads. 2
Examples: J 5

104=100000pF=100nF=0.1uF
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Film Capacitors
PPS Type ECH-S Series

Rating & Dimensions
50VDC Cap. tol. £1%(F), +2%(G), +5%(J)

Cap. Dimrejnsions (mm) Crimped
Part No. H max. F+1.25 S+0.8 od style
(uF) L max. T max.
Type-1 Type-2 Type-1 Type-2 +0.05 Type-2

ECH S1H102 1Z( ) 001 8.5 4.0 6.5 1.5 5.0 5.0 0.6 N
"AH122 1Z() 0012 " [ 7.0 12.0 " " " '
" HI52 1Z() 0015 " ] " " " " "
" 1H182 Z( ) 0018 " " " " " [ " "
" 1H222 Z( ) 0022 " " ' " [ " "
T qH272 Z2() 0027 " " " " " " " "
" {H332 1Z() 0033 S B R " S " " "
" 1H392 IZ( ) .0039 ' " N R ' "
" 1H472 Z( ) 0047 " " " " " " " "
" {HS62 1Z( ) 0056 ' " " " o ' " "
" 1H682 1Z( ) 0068 " R ' " ' " "
" 1H822 1Z( ) .0082 " i " 6.5 115 ' " " "
" IH108Z() | Of " _L ’ 7.0 12.0 " " " "
" H123 Z( ) 012 " " " ’ ' " " "
" AH153 1Z( ) 015 12.0 4.5 " " 75 " ' T
" 1H183 Z( ) 018 " " " " ' " " "
" 1H223 Z() 022 " " " " ' " [ "
" 1H273 Z() 027 " " 8.5 135 " " ' "
" 1H333 Z( ) .033 " " 9.0 14.0 " ' " "
" 1H393 " Z( ) .039 " 5.0 9.5 14.5 " " " "
" 1H473 Z( ) 047 [ " ' " " ' " "
" 1H563 1Z( ) 056 [ 5.5 10.0 15.0 " " " "
" 1H683 1Z( ) 068 145 5.0 9.5 145 10.0 ' " "
" 1H823 1Z( ) 082 0 5.5 10.0 15.0 " " " "

" H10401Z( ) A " 6.0 10.5 155 [ " " o
" 1H12471Z( ) 12 " 6.5 11.0 16.0 " " " "
" 1H15471Z( ) 15 17.0 " " " 125 " " [
" H184 1Z( ) 18 " " 12.5 17.5 " " " "
" AH224 1Z( ) 22 " 7.0 135 18.5 " " " "
| 1H274Z() 27 " 7.5 14.5 19.5 " " 0.8 "
" 1H3340 1Z( ) 33 " 8.5 15.5 20.5 " " " "
©1H39471Z( ) 39 " 9.0 16.0 21.0 " " " "
' HATATZ( ) 47 " 10.0 16.5 215 " " " "

Suffix for lead crimped or taped type (W: Self mounting crimped; 3/9: Taped type for automatic insertion; 2/5:
Straight lead taping)
See page 141 for detailed taping specification

——— Cap. tol. code
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Film Capacitors
PPS Type ECH-S Series

S O S IS R IR B R
Rating & Dimensions
100VDC Cap. tol. +1%(F), +2%(G), +5%(J)

Cap. Dimensions (mm) Crimped
Part No. H max. F+1.25 S$+0.8 od style
(uF) L max. T max. T
Type-1 | Type-2 Type-1 Type-2 +0.05 Type-2

ECH S1101173Z( ) .0001 8.5 4.0 6.5 115 5.0 5.0 0.6 N
o212 ) .00012 ! ! ! ! " ! " !
oMs11Z() .00015 ! ! ! ! ! ! " "
to118101Z() .00018 ! ! ! ! ! ! ! !
tot22100Z0) .00022 ! ! ! " " " ! !
to12ririZ() .00027 " ! ! ! ! ! ! !

" 183101Z( ) .00033 ' " " " " " " o
t189101Z( ) .00039 ! ! i ! ! ! ! ! !
to14r1Z() .00047 " " ! " ! ! " !
15610 1Z( ) .00056 " ! ! " ! ! " !
"o1es1iZ( ) .00068 ! " " " ! ! ! "
"oA8211Z() .00082 ! ! ! " ! ! ! "
"o11020 1Z() .001 10.0 4.5 7.0 12.0 ! ! ! !

v1122 1Z() 0012 I ' ' g [ .
11520 1Z( ) .0015 ! ! ! " " ! ) "

" 182 1z ) 0018 ' R o : : ]
"o122201Z() .0022 " " ' 7.5 12.5 " ! B " !
v q272012() 0027 ' " 70 | 120 " v " '
"183201Z( ) .0033 ! ! 7.5 12.5 ! " ! !
" 13920 1Z() .0039 ! ! 7.0 12.0 ! ! ! !
" 1472FTZ( ) .0047 ! 5.0 7.5 12.5 ! " ! !
" 1562 1Z() .0056 12.0 4.5 ! ! 7.5 " " T

" 1682 Z() .0068 " " 7.0 120 o " o
" 1822 1Z() .0082 " | 75 125 " " " '
" 1103 Z( ) 01 " " 7.0 12.0 " " " "
"o112371Z() .012 " 5.0 7.5 12.5 ! ! ! !
* 4153 1Z( ) 015 " " " " " " N
"o11831Z( ) .018 ! 55 8.0 13.0 ! ! ! !
t1223 1Z() .022 " 5.0 10.0 15.0 ! ! " !
"127371Z() .027 " 5.5 10.5 16.5 ! ! ! !
" 1333)Z( ) .033 14.5 ! 10.0 15.0 10.0 " " !
" 139301Z() 039 ' 6.0 s ' ' ' ' '
"147300Z( ) .047 ! " 10.5 15.5 " " ! !
" 16631Z( ) .056 " 6.5 11.0 16.0 ! ! ! !
" 168371Z( ) .068 17.0 ! 10.5 155 12.5 " N !
" 18231Z( ) .082 ! ! 12.0 17.0 ! ! " !
"o110400Z( ) A ! 7.0 13.5 18.5 ! ! ! !
"o112400Z() 12 ! 7.5 14.0 19.0 ! " ! "
" A15400Z( ) 15 20.5 ! ! " 15.0 ! 0.8 !
"o1184Z( ) .18 " ! 14.5 19.5 ! ! ! !
"1224007( ) .22 ! 8.5 15.5 20.5 ! ! " "
"12743Z( ) 27 ! 9.0 16.5 21.5 ! " ! !
" 133400Z( ) .33 " 10.0 17.0 22.0 " " " !
"139400Z( ) .39 ! 10.5 18.0 23.0 " ! " "
14747 ) A7 ! 11.5 19.5 24.5 ! ! ! !
[_ Suffix for lead crimped or taped type (W: Self mounting crimped; 3/9: Taped type for automatic insertion; 2/5:

Straight lead taping) See page 141 for detailed taping specification
—— Cap. tol. code
Panasonic
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Film Capacitors
Polypropylene Type ECQ-P Series
. ____________________________________________________________________________________________________________]
This series is designed for applications where tight capaci-
tance tolerance is required, and is an ideal replacement for
polystyrene capacitor because of linear negative
temperature coefficient, excellent frequency characteristics
and low dissipation factor.

Features

« Wide capacitance range

» Tight capacitance tolerance

» High insulation resistance

+ Low dissipation factor

+ Non-inductive construction

+ Epoxy resin coating

* Available for automatic insertion

Specifications

Operating Temperature Range -40~ +85 °C (Derating required above 70°C. See page 145)

Rated Voltage 50V, 100VDC (Derating required according to cap. value. See page 145)

0.0001~0.47yF

Capacitance Range

Capacitance Tolerance { +1%(F), £2%(G), £5%(J) (For cap. value 0.0001~0.00091uF, £5%(J) only.)
Dissipation Factor | 0.1% max. (20 °C, 1kHZ)
Withstanding Voltage Between terminals: Rated voltage (VDC) x 250% 1~5s

C<0.33uF: 45000MQmin.

Insulation Resistance C>0.33uF: 15000MQeuFmin.

(20 °C Rated volt. (VDC) 60s)

Construction Polypropylene film, non-inductive, epoxy resin coating
Dimensions
Marking example
50VDC 100VDC
StyleN Style T (0.0001~0.0684F) | (0.0001~0.018pF)
Lme e 102 F P 102F
| P[] 100 OJ
Marking 3 C T__ L
E
* Date code Date code
i Solder-plated (0.075~0.47pF) | (0.022~0.471F)
+l $d copper-clad
o T steel wire P 753F P 104F
[D ® %)v & %ov
Date code Date code

Explanation of Part Numbers

e O OO0 O O O

Common  Type Dielectric & Suffix Suffix
Code construction [E—
, [ | }
Code Type l Rated Voltage Rated Capacitance Capacitance

Q | Plastic film capacitor | | 1H [ 50(DC) The two first digits indicate the two most signifi- Tolerance (%)| - Lead Style
1 ! 100(DC) cant digits of the capacitance value, and the third | | F *1

—— L =277 ]| indicates the 10-power of the capacitance value 'G o
5 |

I+

expressed in picofarads.
Examples: J
104=100000pF=100nF=0.1uF

I+
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Film Capacitors
Polypropylene Type ECQ-P Series
L _ . _ ]

Rating & Dimensions

50VDC Cap. tol. £1%(F), £2%(G), 5%(J)

- Cap. Dimensions (mm) Crimped
(1F) L max. T max. H max. S5+0.8 00d+0.05 style

ECQ P1H101JZ( ) .0001 8.5 4.5 125 5.0 0.5 N

" OHT11JZ( ) 00011 " " " " " '

© 1H121dZ( ) .00012 " ' . " " "

" H131JZ( ) .00013 " " , " " "

" 1H151JZ( ) 00015 " . , " " '

" 1H161JZ( ) .00016 " ' " " " "

" qH181JZ( ) .00018 E " " " : '

" 1H201JZ( ) .0002 " " " " " '

" qH2210Z( ) .00022 " ' " " ] "

" 1H2414Z( ) 00024 " " " " " "

" AH2714Z( ) .00027 " ' " " " I

“ 1H301JZ( ) .0003 . " " " D "

" H331JZ( ) 00033 " " " " " "

" 1H361JZ( ) .00036 " ' " " " .

" 1H391JZ( ) .00039 ' " " " " "

" 1H431JZ( ) 00043 " " " " " .

" H471JZ( ) 00047 v " " " " v

" qH511JZ( ) 00051 " " " " " L

" 1H561JZ( ) 00056 v " . v ' E

" 1H621JZ( ) 00062 ' ] " " " "

" HB81JZ( ) 00068 " " 0 o ' '

" 4H751JZ( ) 00075 , " " ' " " -

" {H821JZ( ) .00082 " " ' ' " "

" 1H9114Z( ) .00091 " " " " " ]

" IH10271Z( ) .001 " " ' " o

" H11200Z( ) 0011 " ' " " " "

"H12207Z( ) 0012 " : " " ' "

" H13201Z( ) 0013 " . " " " "

©HTE2T1Z() 0015 ' " " " " "

" AH162 Z( ) 0016 ' o ' ' ' '

" 1H182Z( ) 0018 " " ' ' ' '

" {H20277Z( ) .002 " " " " " '

" {H2221Z( ) 0022 ’ " " , " "

" H24201Z( ) 0024 " ' " " " "

" AH27201Z( ) 0027 . " ' ' " "

* 1H3027Z( ) 003 ' " ' g " "

* {H33207Z( ) .0033 " " . " " "

" {H36201Z( ) 0036 " " . " ' "

" {H39271Z( ) .0039 I " " " ' "

" 1H43201Z( ) 0043 ] " ' " ' "

" AH472Z( ) 0047 o " " " " "

" AH51207Z( ) 0051 " " 13.0 " " "

" {H56201Z( ) .0056 , . " " " "

" {HB221Z( ) 0062 " 5.0 " " " '

' 1He82Z( ) 0068 ' " " " " '

= Suffix for lead crimped or taped type (W: Self mounting crimped; 3/9: Crimped lead taping)
- Cap. tol. code

Panasonic 130



Film Capacitors
Polypropylene Type

Rating & Dimensions

50VDC Cap. tol. £+1%(F), +2%(G), £5%(J)

ECQ-P Series

Cap. tol. code

w ——
N | Cap. Dimensions (mm) Crimped
(uF) L max. T max. H max. S+0.8 2d+0.05 style
ECQP1H752 1Z( ) 0075 12.0 5.0 14.0 5.0 0.6 T

" 1H822 1Z( ) .0082 ' 5.5 " , " "
L 1He12 Z() 0091 ' 5.0 135 : ' o

"1H103 1Z( ) 01 " } " | " " ’ | ’

"AH113 Z() 011 " ‘ " ‘ 14.0 | " " | "

" 1H123 1Z() 012 " 5.5 ' ’ " . "

“H133 Z() 013 " 5.0 I " " " "
BNSIN: X N S S

" 1H163 1Z( ) 016 " B 5.5 | " " " '

" 1H183 1Z( ) 018 " " 145 ' ' "
T 1208 Z() 02 " ' " ' " "
””” " {H223 Z( ) 022 " " 15.5 " o " N

" H243 1Z( ) 024 " 6.0 " " ' "
' 1H273 Z() 027 , ' 16.0 ' ' "

" 1H303 Z( ) 03 o 65 | " ' " "

1H333 Z( ) 033 " . 165 " " "

" 1H363 1Z( ) 036 14.5 5.5 17.0 ' 0 "

" 1H393 1Z( ) .039 ' " " ' " '

" 1H433 1Z( ) 043 60 | ’ z 0

©1H4T3 1Z() 047 ' - D 175 . " 0

" H513 Z( ) 051 " 6.5 185 " "

" 1HB63 1Z( ) 056 " , ' " " '

" 1HE23 1Z( ) 062 " 7.0 19.0 " " '

" 1H683 1Z( ) 068 ' ' " " ' '

“H753 1Z( ) 075 17.0 6.5 185 7.5 " '

" 1H823 1Z( ) 082 " 7.0 19.0 " " "

"H913 1Z( ) 091 ' " " 0 " '

" 1H104 Z() A " 7.5 19.5 o [ "

"H1147Z() 11 ' 8.0 20.5 ' " "

" 1H124 1Z( ) 12 . 8.5 ' B " " |

T 1H1341Z( ) 13 " " 21.0 " " "

"H15401Z( ) 15 20.0 8.0 20.5 10.0 [ "

TAH16401Z( ) 16 " 8.5 " " " "

" AH184T1Z( ) 18 " 9.0 21.0 " ' ‘

" H2040Z() | 20 " 9.5 215 " " "

"AH2241Z() | 22 L ' 22.0 ' ' "

" 1H244 1Z( ) 24 " 10.0 22,5 " " "

"H27401Z( ) 27 " 105 23.0 " " "

" 1H304 1Z( ) 30 225 9.5 24.0 12.5 0.8 "

" 1H33471Z( ) 33 " 10.0 24.5 " " '

" 1H364T1Z( ) 36 " 105 25.0 " " "

© 1H3941Z( ) 39 " 1.0 " " " "

" 1H43471Z( ) 43 " 1.5 25.5 0 " '

" AHAT4 IZ( ) 47 " 12.0 26.0 " " '

L suffix for lead crimped or taped type (W: Self mounting crimped; 3/9: Crimped lead taping)

131

Panasonic



Film Capacitors

Polypropylene Type ECQ-P Series
Rating & Dimensions
100VDC Cap. tol. £1%(F), +2%(G), £5%(J) (£5% only for 0.0001~0.00091F)
Cap. Dimensions (mm) Crimped
Part No. (uF) L max T max. H max. S+0.8 20+0.05 style
ECQ P1101JZ( ) 0001 10.0 5.0 13.0 5.0 0.6 N
" 11119Z( ) .00011 ' " " " " "
" 11219Z( ) 00012 " " " " " .
" 1131JZ( ) 00013 0 " " " " '
" 1151JZ( ) 00015 " " . " " o
" 11619Z( ) 00016 , " . " ' '
" 1181JZ( ) 00018 ' o " . L '
©1201JZ( ) 0002 " ' " " " "
" 122142 ) 00022 " ' ! ' " " "
" 124102 ) .00024 ] | ' " " " '
" 12714Z() 00027 . ] ' | " " " "
13014Z( ) .0003 ' o ' ' ' "
' 1831Z() | .00033 " " o ' " "
" 13614Z( ) 00036 " " " ' " .
" 139142 ) .00039 " " . " " "
" 143142( ) .00043 " " ' " " "
" 14719Z( ) 00047 " " ' ] " ‘
" 151142 ) 00051 " " . " " "
o 1561JZ() 00056 " " " | " o "
" 162142 ) .00062 " " " " " "
" 168142 ) .00068 " " " " " '
" 17514Z( ) .00075 " " o " " '
" 18219 ) 00082 " " " " '
" 19119Z( ) 00091 " " " " " ]
" 11020 1Z( ) 001 " " " " 0 0
"o411271Z( ) 0011 . " " " ' "
"112201Z( ) 0012 " " ' " ' "
" 1132 Z() 0013 z Z " S ' "
" 1152 1Z() 0015 ' " E ' " "
" 1162 1Z( ) 0016 " " " " " '
© 1182 1Z( ) 0018 " ’ g J ' " "
"o420207Z() | 002 " " " " " .
" 1222 1Z() 0022 K " " " " '
" 124271Z( ) 0024 " " " " " '
v oq27201Z( ) 0027 " " " ' ] "
" 1302 1Z( ) 003 " " " ' " "
" 133271Z( ) .0033 " " ' . " "
©136271Z( ) 0036 " " " . " "
" 139271Z( ) .0039 " " " " " "
©143271Z( ) 0043 " . " " " '
"o147271Z( ) 0047 " " " ' " "
" A51271Z( ) 0051 " " " ' " "
" 156271Z( ) 0056 " " " ' " "
" 162271Z( ) 0062 " 5.5 " " " "
' 1682°Z( ) .0068 " ' ! ' " " "
=——"Suffix for lead cnmped or taped type (W: Self mounting crimped; 3/9: Crimped lead taping)
Cap. tol. code
Panasonic

132



Film Capaci

tors

Polypropylene Type

Rating & Dimensions

100VDC Cap. tol. +1%(F), +2%(G), +5%(J)

ECQ-P Series

Suffix for lead crimped or taped type (W: Self mounting crimped lead 3,9: Crimped lead taping)

Cap. tol. code

* Dimensions in () are for taped product

Dimensions (mm) )
Part No. Cap. —— — Crimped
(uF) L max. T max. H max. S+0.8 0d+0.05 style
. ECQP1752 Z( ) U oors i35 5.5 14.0 5.0 0.6 T
" 1822 Z() o082 | I " e e e
o912 Z() | 0091 o 50 13.0 v ’ S

" 1103 Z() 01 T v 135 [ B

" 1113 Z() 011 o " " " " "

" 1123 Z() 012 ) " " " ’ "

Sz | ot - : : o

1183 1Z() 015 ( o 5.5 14.0 " ' "
1163 Z( ) 016 o " ’ " ' o
sz ) | o8 6 60 | 15@ N o "

© 1208 Z() | .02 16.0 5.5 ' ‘ " ’

" 1223 Z() 022 " . 0 G C "
S 1521342(')""" 024 | " " " D

L 27 z() | 027 ' 6.0 ' ' ' '
" 1303 7Z() | .03 " " 155 ' " "
" 1333 Z() 033 : 6.5 ' ' ' '
" 1363 Z(T_ik 036 ' 0 " : . "

" 1393 Zz() | .039 ' 7.0 16.0 " ] .

""""" v 1433 Z() 043 . 7.5 " " " "
777777 v1473 1Z() 047 " " 165 . o "

" 1513 Z( ) 051 18.0 6.5 17.0 7.5 " :

" 1563 1Z( ) 056 " " " " o I

" 1623 1Z( ) 062 " 7.0 175 ! " L
sy o | " S I "

" 1753 Z( ) 075 " " 18.0 ' " '

* 1823 1Z( ) 082 " " 185 " " '

" 1913 Z( ) 091 , 75 " " ’ "
1104 () K 185 " 19.0 " " "
T ez At ' " 0 10.0 o "

" 112471Z() 12 0 8.5 195 "

" 1134 Z( ) 13 ' 9.0 20.0 " ' "

" 1154 1Z( ) 15 " 9.5 20.5 " " ]

" 1164 1Z( ) 16 ' " " 125 : N

" 1184 Z() 18 19.0 10.0 21.0 " ' "

" 4204 Z() | 20 " 105 215 " " "
v 1224 1Z() 22 " 11.0 22.0 " ’ "

" 1244 Z() 24 25.0 9.0 215 " 0.8 T

"1274 1Z() 27 " 9.5 22.0 " , "

" 1304 1Z( ) 30 ’ 10.0 22.5 . " "

" 1334 1Z( ) 33 " " 23.0 0 ' "

" 1364 1Z( ) 36 ' 10.5 23.5 " ' "

" 13947Z( ) 39 ' 1.0 24.0 " ” "

" 143470Z( ) 43 ' 1.5 24.5 " " ,

" 147477( ) 47 ' 12.0 25.0 " " "

C
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Film Capacitors
Polypropylene Type ECQ-F Series

This series is recommended for applicatons where high
frequency and high current are required.

Features

+ Excellent frequency characteristics

» Excellent temperature characteristics

* Low dissipation factor

« High insulation resistance ‘

« Excellent moisture resistance due to wax

impregnation
Specifications
Operating Temperature Range -25~ +85 °C (For a higher temperature than 70 °C, derating is required. See page 145)
Rated Voltage 200V, 400V, 630VDC, 125VAC (Derating is required according to cap. value. See page 145)
Capacitance Range 0.001uF~0.47uF
Capacitance Tolerance +5%(J), £10%(K), £20%(M)
Dissipation Factor 0.1% max. (20 °C, 1kHz)
Withstanding Voltage Between terminals: Rated voltage (VDC) x 250% 1 ~ 5s, 125VAC x 230% 60s (For type 1A only) N

Between terminals and enclosure: 1000VAC 60s (For type 1A only)

C<0.33uF: 45000MQmin. (20°C, 100VDC 60s)
Insulation Resistance C>0.33pF: 15000MQeuFmin.
2000MQmin. (20 °C, 500VDC 60s) (For type 1A only)

Construction Polypropylene film, non-inductive, phenolic epoxy resin coating, wax impregnation
Dimensions
Marking
’ (200VDX) (125VAC 0.001~0.0015HF)
Type-1 Type-2(Suffix H) example
Tmax no4 Q-¥
L max ‘ L max 102M
] ﬂ E)]_
| @ oo ACI25V
Marking Date code
< (400VDC) (125VAC 0.0022~0.22¢F)
g (630VDC 0.0047~0.22¢F) 22
Q-F104K [—D@ ACIZSV
rﬂ @ 630\ }——1 %:
od Date code Date code

(630VDC 0.001~0.0033+F)

Solder-plated
Copper-clad steel wire

F102K
U —
Date code

StyleB

Explanation of Part Numbers

FeeE O OO0 O O O

Common  Type Dielectric & | Suffix Suffix
Code construction
= | LT | J
Code Type Rated Voltage Rated Capacitance Capacitance !
PP B " 0
Q | Plastic film capacitor 1A | 125(AC) The two first digits indicate Tolerance (%) Lead Style
> 200(0C) the two most significant dig- J +5
its of the capacitance value, K £10
4 400(DC) and the third indicates the =
10-power of the capacitance M +20
6 630(BC) value expressed in picofar-
ads.
Examples:
104=100000pF=100nF=0.1uF
Panasonic
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Film Capacitors
Polypropylene Type ECQ-F Series

Rating & Dimensions
200VDC Cap. tol. +5%(J), £10%(K), £20%(M)

Cap. Dimensions (mm) Crimped
Part No. | H max. F+1.25 S5+0.8 od style
(LF) L max. T max.
I o | Type-1 i Type-2 Type-1 i Type-2 | £0.05 | Type-2
ECQ F2223 IS( ISH) 022 18.5 60 | 120 17.0 13.5 10.0 0.6 B
" 2073 1S( ISH) 027 " | 125 175 ' " " "
" 2333 IS( SH) 033 " © 130 18.0 " ' " "
" 2393 iS( SH) .039 " U 145 19.5 " " [ "
" 2473 1S( ISH) 047 ’ 6.5 15.0 20.0 " " " "
" 2563 'S( ISH) 056 70 15.5 205 | | 150 | [ o
" 2683 S( 1SH) 068 " 75 | 160 210 " " R
w0823 8( SH) | 082 | 245 | 7.0 155 20.5 19.5 " 0.7 B
" 2104 'S( ISH) A [ 8.0 " e " " " o
" 2124 1S( ISH) 2 " 7.5 16.0 21.0 " " " "
| 2154 IS( ISH) 15 25.0 85 17.0 23.0 " 20.0 " D
" 2184 S( ISH) 18 " 9.5 18.0 24.0 " [ " "
" 2024 S( ISH) 22 25.5 10.0 18.5 24.5 ] [ " [
v 2274 1S( SH) 27 " 11.0 20.0 26.0 ] L [ "
" 2334 S( ISH) 33 26.0 12.0 21.0 °70 | " " [
" 2394 1S( ISH) 39 " 135 220 29.0 . " 0.8 '
" 2474 1S( 1SH) 47 265 14.5 235 315 " " " "
400VDC Cap. tol. +5%(J), £10%(K), £20%(M)
ECQ F4822 Z( 1ZH) .0082 18.5 7.0 13.0 180 | 135 10.0 0.6 B
" 4103 Z( izH) ol B 14.5 195 " ' " "
" 4123 17 IZH) 012 " " " " " " " "
" 415371Z( 1ZH) 015 N " T . " "
" 4183 1Z( 1ZH) o | " " " " " " "
© 4223 1Z( 1ZH) 022 E 7.5 15.0 20.0 " " " "
" 4273 1Z( 1ZH) 027 " 80 17.0 22.0 " " " "
" 4333 Z( 1ZH) .033 " 8.5 17.5 225 " 15.0 " D
" 4393 Z( ZH) 039 " 90 | 180 23.0 " " " "
" 4473 1Z( 1ZH) 047 " 10.0 18.5 235 " " " "
" 4563 Z( 'ZH) 056 | 245 8.0 17.0 22.0 19.5 " 0.7 B
" 4683 1Z( 1ZH) 068 d 9.0 18.0 23.0 " d ' "
" 4823 1Z( 1ZH) 082 " 10.0 18.5 235 " " " "
" 4104 Z( ZH) A 25.0 105 195 | 265 " 20.0 ' D
" 412470Z(77H) 12 " 1.5 20.5 27.5 " " " "
" 41540 1Z( 1ZH) 15 25.5 125 215 285 " " " "
" 418471Z( 1ZH) 18 32.0 " " 27.5 255 " 0.8 B
" 4024 17( 1ZH) 22 " 13.0 " " " " " "
" 4274 Z( ZH) | 27 " 15.5 245 30.5 " " " '
" 433471Z(ZH) 33 ' 16.0 25.0 31.0 " " " '
" 439471Z( 1ZH) 39 39.0 16.5 " g 310 | " "
44747 1Z(1ZH) 47 " 17.0 25.5 315 ' " " "

L1 — Cap. tol. code

* “H” suffix for crimped lead

O S e e S A e D D S PN
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Film Capacitors
Polypropylene Type ECQ-F Series

Rating & Dimensions
630VDC Cap. tol. £5%(J), £10%(K), £20%(M)

Cap. Dimensions (mm) Crimped
Part No. H max. F+1.25 S+0.8 ad style
(uF) L max. T max.
Type-1 Type-2 Type-1 Type-2 +0.05 Type-2
ECQ F6102JZ(JZH) .001 12,5 6.0 12.0 17.0 8.5 10.0 0.6 D
" 812207Z(JZH) .0012 ! ! " " " ! ! !
" 6156201Z(1ZH) .0015 " " " " ! ! " "
" 6182]Z(1ZH) .0018 " " " " " " " "
" B22200Z(C1ZH) .0022 ! ! 13.5 18.5 ! " " !
" B27201Z(C1ZH) .0027 " 6.5 14.0 19.0 " " ! !
" 63320Z(1ZH) .00383 " 7.0 145 19.5 " ! ! !
" 639207Z(1ZH) .0039 " 7.5 15.0 20.0 ! " " !
" B47271Z(1ZH) .0047 18.5 7.0 12.5 17.5 13.5 " " B
" 6562 1Z(1ZH) .0056 " 7.5 13.0 18.0 ! ! " !
" 6682 1Z(1ZH) .0068 ! 7.0 12.5 17.5 " ! ! !
" 88220 1Z(71ZH) .0082 ! " 14.5 19.5 ! " ! "
" 61030 1Z( 1ZH) .01 ! 7.5 15.0 20.0 " " ! !
" B123801Z(1ZH) .012 ! " 16.5 21.5 ! " ! "
" 81563 1Z(1ZH) .015 ! 8.0 17.0 22.0 " 15.0 ! D
" 6183 1Z(1ZH) .018 " 8.5 18.0 23.0 ! " ! !
" 6223801Z(1ZH) .022 " 9.5 18.5 23.5 " " ! !
" 6273 1Z(1ZH) .027 24.5 8.0 17.0 22.0 19.5 ! 0.7 B
" B333Z(1zH) .033 " 9.0 17.5 22.5 ! ! " "
" 6393 1Z( 1ZH) .039 " 10.0 18.6 23.5 ! ! ! !
" B47301Z(71ZH) .047 25.0 10.5 19.5 24.5 " " " !
" 6563 1Z(1ZH) .056 ! 11.5 20.0 27.0 " 20.0 " D
" 6683 1Z(1ZH) .068 25.5 12.5 21.0 28.0 " ! ! "
" 68231Z(1ZH) .082 32.0 12.0 20.5 26.5 25.5 " 0.8 B
" 6104T1Z(1ZH) A " 12.5 21.0 27.0 " ! ! "
" 61240Z(1ZH) 12 ! 14.5 23.5 29.5 ! " " !
" 615471Z(1ZH) 15 " 15.0 24.0 30.0 ! " ! !
" 61841 1Z(C1ZH) 18 39.0 16.0 24.5 30.5 31.0 " ! "
" 6224 1Z2(C1ZH) 22 ! " ! " " ! ! !
125VAC Cap. tol. +10%(K), +20%(M)

ECQ F1A1021D(1DH) ~.001 15.0 7.5 135 18.5 8.5 10.0 0.6 D
" 1A152CID(CIDH) .0015 " 8.0 14.0 19.0 " " ! "
" 1A2221D(IDH) .0022 " " 15.5 20.5 ! " ! !
" 1A3321D("IDH) .0033 ! 9.0 16.5 21.5 ! " " !
" 1A472C1D(C1DH) .0047 21.0 ! 14.5 19.5 13.5 " ! B
" 1A682[1D( 1DH) .0068 " " 15.0 20.0 " ! " "
" 1A103CID({IDH) .01 ! 9.5 17.0 22.0 " " " "
" 1A153CID(CIDH) .015 " 10.0 19.0 24.0 " 15.0 ! D
" 1A2231D(IDH) .022 ! 1.5 20.5 25.5 ! " " !
" 1A333[D(JDH) .033 26.5 10.5 20.0 25.0 19.5 " 0.7 B
" 1A473CID(CIDH) .047 ! 12.5 21.5 26.5 " ! " "
" 1A683[1D(DH) .068 27.0 14.0 23.0 30.0 " 20.0 ! D
" 1A104CID(CIDH) A 33.0 " 23.5 28.5 24.5 " 0.8 B
" 1A154CID(IDH) 15 " 17.0 26.0 31.0 " " " "
" 1A224C1D(IDH) 22 40.0 18.0 26.5 31.5 31.0 " " !

L L Cap. tol. code

* “H” suffix for crimped lead
]
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Film Capacitors
Interference Suppression Type-Class X2 ECQ-UV Series

This series is especially designed for radio interference
suppressors in accordance with UL/CSA and European
safety regulations class X.

Self-healing metallized polyester and flame resistant
preformed case-with epoxy endfill.

Features

» Excellent active and passive flame-resistant
properties

+ Overvoltage stress withstanding

+ Wide capacitance range (0.001 pF to 1.0 pF)

Specifications
Reference Standard UL, CSA, SEMKO, DEMKO, NEMKO, El, VDE, SEV

Operating Temperature Range -40 to +85 °C

Rated Voltage 200V AC (UL1414: 125VAC)
Capacitance Range 0.001pF to 1.0pF
Capacitance Tolerance +10%(K), £20%(M)
Dissipation Factor 1.0% max. (20 °C, 1kHz)
: C<0.0068uF: 1500VAC, 2121VDC 60s
Withstanding Voltage Between terminals 5.6 0068uF: 1000VAC, 1768VDC 60s

Between terminals and enclosure: 2000VAC 60s

C<0.33pF: 15000MQmin. (20°C, 100VDC 60s)
Insulation Resistance C>0.33uF: 5000MQeuFmin.
2000MQmin. (20 °C, 500VDC 60s)

Construction Metallized polyester fim, flame retardant plastic case, flame retardant resin endfill

Applicable Standard & Approval Number

Across-the-Line Capacitors )
UL k1414 Antenna-Coupling and Line-By-Pass Components File No. E62674
UL 1283 Electromagnetic Interference Filters. File No. E79502
CSA | CSAC22.2 No. 0-M1982, No. 1-M1gg1 | /1SS The Line, Antenna-isolation File No. LR35752
and Line-by-Pass Capacitor
Class X Class Y (0.001~0.0068uF)
SEMKO SS 443 04 14 Class X2 Reg No. 8804123 0.001-1.0uF Reg. No. 8804123
DEMKO | Afsnit 21 Class X2 Ref No. 93236EC 0.001-1.0uF Ref No. 93236EC
NEMKO | NEMKO 132 Class X2 Ref No. 37892 0.001-1.0pF Ref No. 37894
El IEC384/14 Class X2 Reg.No. 110918-01-02 0.001-1.0pF Reg No. 110918-01-02
VDE VDE 0565-1 Class X2 File No. 4811. 6-4670-1070 0.0082-1.0pF File No. 4811. 6-4670-1070
SEV SEV 1055 Class X Ref No. 88, 1 00318, 01 0.1-1.0uF —

Explanation of Part Numbers

Ecaou L [ L
Common  Type Dielectric & Suffix Suffix
Code construction -I;Y 1 ) ’

I

Code Type Rated Voltage Rated Capacitance Capacitance
Q | Plastic film capacitor 2A | 250(AC) The two first digits indicate | | _olerance (%) Lead Style
the two most significant dig- K +10
its of the capacitance value, M 190
and the third indicates the =

10-power of the capacitance
value expressed in picofar-
ads.

Examples:
104=100000pF=100nF=0.1uF
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FilmCapacitors

Interference Suppression Type-Class X2 ECQ-UV Series
Dimensions & Marking
(Type 1) (Type 2) (Marking Example)
L T A SIDE E(.ioS'DE C SIDE
001 FK UV . 250V = YIX2
IR Sowmn 0 S &pSes
CASE ! Either type 1 01 pFK ECQ-UV R, 250V = X2
] I % = $iim  sdoce
- « ECQ-UV GPT.
F i Tee o0 QJm ANS2.
% l smes el . OO0
Solder-plated copper-clad (0.1~0.22uF) W (125U (555352 dogi@i‘ -
steel wire P ECQ-UV 1055
STIVLES. @225/0%52 @ SO ®
(0.27~1.0uF) N MKT ’
Q A %%G;i 112252\\//;315\‘42184})1
8 :3525 40:085/21 [
i R
(Tolerance of the lead exit point) C]a[S)at: code
Rating & Dimensions
Cap. Dimensions (mm)
Part No. 4
(uF) L +0.5 T+0.5 H+0.5 F+0.4 @d+0.05 P 06
ECQ U2A102C1V .001 17.5 4.0 10.5 15.0 0.6 0£0.5 1.3
" 2A12201V .0012 " ! " " " ! "
" 2A152[ IV 0015 " ! ! ! ! ! !
" 2A18201V .0018 " ! ! ! " ! !
" 2A22211V .0022 " ! ! ! ! ! !
" 2A2721 1V .0027 ! ! ! ! ! ! !
" 2A332 1V .0033 ! ! ! ! ! ! !
" 2A3921 'V .0039 ! ! ! ! ! ! !
" 2A4721 IV .0047 ! ! ! ! ! ! !
" 2A5621 IV .0056 ! ! ! " " - ! o !
" 2AB821 1V .0068 ! ! ! ! " ! !
" 2A8221'\V .0082 ! ! ! ! ! ! !
" 2A103CV .01 ! " ! ! ! o "
" 2A123[ IV .012 ! ! ! ! " ! !
" 2A1531V .015 ! ! " ! " ! !
" 2A183[ IV .018 ! 4.5 ! ! ! ! !
" 2A22307V .022 ! ! ! ! ! ) ! !
" 2A2730V .0