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HCAK55HE!, W85THB, S5 4x%

BARBEFENRATS FEIFBAERIEMEERS
HCAKS55H High Reliability, Ultra Low ESR,

Polymer Electrolytic Tantalum Capacitors (THB Series)

o MIEEER R, BHEE. AN, AR EER. ARIE

o HMBEMRIRE. ARMS. LERERT

e SHENTREVEMR. BIRESREGHREKENE). SMEERFRT. WASIKER

o SEFHE

o RMLMRT,

o BRT GITR. FW. M. Bk, BY. BMFUEAETELE KROBEFRERE WEERSAKENEBE;

o BTGNS M@ RAFKA, FRERSREMEEM L, BEEESESE TKAE(85°C. 85%RH, 1000h)f=F1TIFAI8ES].
o HITHRAE:GIB2283-95, QJ/PWV502-2012

o i WSS mAY, BEIT GRS ETIER" W85 "FH

Features and Applications

e Resin molded package, excellent sealing, chip-type, compact size, lightweight, polarized;

e Superior and stable electrical performance, high reliability, excellent storage stability;

e Conductive polymer electrolyte, ultra-low ESR (Equivalent Series Resistance), High frequency capacitance retention, high ripple current;

e High breakdown voltage;

e 100% accelerated steady state aging;

e 100% surge current tested;

e Suitable for high reliability circuit in aircraft, vehicles, ships, radar, electronics, communications, and other military fields;

e THB requirement available on request; Utilizing new technology, improve long-term storage time and operation under high
tempPerature and humidity (85°C, 85% RH, 1000 hours)

e Compliance military standards: GJB2283-95, QJ/PW/502-2012;

e Up screened options includes surge current testing of 10 cycles at +25°C and 10 cycles at -55°C/+85°C

@ How to order

HCAK55H \ 476 M 010 R 0050 T
! ) I ! i ! ! !
Type Case Size  Capacitance code Tolerance Rated DC Voltage Package ESR in mQ) THB Series
HCAK55H  See size table  pF Code: 1st two digits K:+/-10% Code 035: 35VDC R: Tape and Reel ~ Code 0050: 50mQ  T: THB Series
represent significant figures M: +/-20% 006 = 6.3VDC 0050 = 50mQ
3rd digit represents mulitplier 010 = 10VDC 0100 = 100mQ
(number of zeros to follow) 025 = 25VDC 1000 = 1000 MQ
106 = 10uF 035 = 35VDC

476 = 47uF 050 = 50VDC
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o FREETERE . -55~125°C; FERRIT RN BIES3.1;
o HEHE. BAHBE. HFRERE: IFK2;

e HAEAFRE: K. £10%; M. +20%;

e ZRERFER. EEMFEALY). FBER2HE;

o L EREEHIAESR ( 25°C. 100KHz ) ; FBIFR2ME;
o fRiE “*” i%%ﬂaﬂﬁi}\ﬂi‘ﬁESR, KiRE 7 BIESRIES
o BIRTES, VIEEEITEFEE;

o SIMNERSTRAINER S ME1MZR.

Key Technical Specifications

e Operating temperature range: -55~125°C; Derating design refers to Application Guide 3.1;

e Rated voltage, derated voltage, nominal capacitance: See Table 2;

e Capacitance tolerance: K grade: £10%; M grade: £20%.

1
Figure 1

e Room temperature DC leakage current, room temperature dissipation factor: Not exceeding Table 2 specifications;

e Equivalent Series Resistance ESR (25°C, 100kHz): Not exceeding Table 2 specifications;

e Dimensions and case codes: See Figure 1 and Table 1.

4 Marking on Chip Tantalum Capacitor Body

Rated Capacitance 476 =4TuF

Internal Code

L Rated Voltage Code
o 1476
|
XX XXX nternal Code
Anode + M Anode +
Internal Code Rated Capacitance Code 107 = 100uF

Body marking and capacitor colors may vary per batch and per order.

F1 BARAYMERST (mm)

Table 1 Product Dimensions (mm)

57|\ —
Case

3.2+0.3 1.6+0.3
B 3.5+0.3 2.8+0.3
C 6.0+0.3 3.2+0.3
H 7.3+0.3 4.3+0.3
D 7.3+0.3 4.3+0.3
E 7.3+0.3 4.3+0.3
F 7.3+0.3 6.1+0.3
Vv 7.3+0.3 6.1+0.3
W 7.3+0.3 6.1+0.3
X 7.3+0.3 6.0+0.3
Z 7.3+0.3 6.0+0.3
G 8.5+0.3 7.5+0.3
S 11.0+£0.3 9.0+0.3
T 11.0+£0.3 12.5+0.3
Y 8.0+0.3 12.0+0.3

1.6+0.3
1.9+0.3
25+0.3
2.1+£0.3
2.8+0.3
41+0.3
25+0.3
3.6+0.3
4.1+0.3
6.0+0.3
8.0+0.3
45+0.3
45+0.3
55+0.3
8.0+0.3

0.8+0.2
0.8+0.2
1.3+£0.2
1.7+0.2
1.5x£0.2
1.56+£0.2
1.35+0.2
1.56+0.2

(@]
N

NN N T

H H+ + + K

O O O O

1.2+0.2
2.2+0.2
22+0.2
2.4+£0.2
2.4+0.2
2.4+0.2
3.0+0.2
3.0+0.2
3.0+£0.2
40+0.2
4.0+0.2
45+0.2
10.5+0.4
10.5+0.4
8.0+0.4
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Table 2: Rated Voltage, Ripple Current, Nominal Capacitance, ESR, Case Codes, and Temperature Characteristics. Notice: Rated Voltage VDC at 85°C

FRFRER I BUR I Rmax (p A) BAETHEE(%) HFE A IE TImax (%)
NE B jimax
C 100KHz Leakage Current max ( Capacitance Variation Range % Dissipation Factor max %
(A)

( 7 F) Ripple Current
Nominal ’IOnSI?I('IZ
Capaéi:ance Case (A) + 1 250C

BEBE (Uy) 16V / RatedVoltage (U, ) 16V
0.500 0.28 5.0 40.0 50.0 -10~+10 —10~+30 -10~+50 10 12 15
0.300 0.54 5.0 40.0 50.0 -10~+10 -10~+30 -10~+50 10 12 15

A
B
1.5 A 0.500 0.28 5.0 40.0 50.0 -10~+10 -10~+30 -10~+50 10 12 15
1.5 B 0.300 0.54 5.0 40.0 50.0 -10~+10 -10~+30 —-10~+50 10 12 15
2.2 A 0.500 0.28 5.0 40.0 50.0 -10~+10 -10~+30 —-10~+50 10 12 15
2.2 B 0.300 0.54 5.0 40.0 50.0 -10~+10 -10~+30 -10~+50 10 12 15
8.8 A 0.500 0.28 5.3 42.2 52.8 -10~+10 -10~+30 -10~+50 10 12 15
3.3 B 0.300 0.54 5.3 42.2 52.8 -10~+10 -10~+30 -10~+50 10 12 15
4.7 A 0.500 0.28 7.5 60.2 75.2 -10~+10 -10~+30 -10~+50 10 12 15
4.7 B 0.300 0.54 7.5 60.2 75.2 -10~+10 -10~+30 -10~+50 10 12 15
4.7 C 0.100 1.07 7.5 60.2 75.2 -10~+10 -10~+30 -10~+50 10 12 15
6.8 A 0.500 0.28 10.9 87.0 108.8 -10~+10 -10~+30 -10~+50 10 12 15
6.8 B 0.300 0.54 10.9 87.0 108.8 -10~+10 -10~+30 -10~+50 10 12 15
6.8 C 0.100 1.07 10.9 87.0 108.8 -10~+10 -10~+30 -10~+50 10 12 15
10 A 0.500 0.28 16.0 128.0 160.0 -10~+10 -10~+30 -10~+50 10 12 15
10 B 0.300 0.54 16.0 128.0 160.0 -10~+10 -10~+30 -10~+50 10 12 15
10 C 0.100 1.07 16.0 128.0 160.0 -10~+10 -10~+30 -10~+50 10 12 15
15 B 0.300 0.54 24.0 192.0 240.0 -10~+10 -10~+30 -10~+50 10 12 15
15 C 0.100 1.07 24.0 192.0 240.0 -10~+10 -10~+30 —-10~+50 10 12 15
15 D 0.060 1.62 24.0 192.0 240.0 -10~+10 -10~+30 -10~+50 10 12 15
18 C 0.100 1.07 28.8 230.4 288.0 -10~+10 -10~+30 -10~+50 10 12 15
18 D 0.060 1.62 28.8 230.4 288.0 -10~+10 -10~+30 -10~+50 10 12 15
18 E 0.060 1.69 28.8 230.4 288.0 -10~+10 -10~+30 -10~+50 10 12 15
22 B 0.300 0.54 35.2 281.6 3520 -10~+10 -10~+30 -10~+50 10 12 15
22 C 0.150 0.87 35.2 281.6 3520 -10~+10 -10~+30 -10~+50 10 12 15
22 D 0.060 1.62 35.2 281.6 352.0 -10~+10 -10~+30 -10~+50 10 12 15
22 E 0.060 1.69 35.2 281.6 352.0 -10~+10 -10~+30 -10~+50 10 12 15
33 B 0.300 0.54 52.8 4224 528.0 -10~+10 -10~+30 -10~+50 10 12 15
&3 C 0.150 1.07 52.8 4224 528.0 -10~+10 -10~+30 -10~+50 10 12 15
33 D 0.060 1.62 52.8 4224 528.0 -10~+10 -10~+30 -10~+50 10 12 15
33 E 0.060 1.69 52.8 4224 528.0 -10~+10 -10~+30 -10~+50 10 12 15
47 C 0.150 1.07 75.2 601.6 752.0 -10~+10 -10~+30 -10~+50 10 12 15
47 D 0.060 1.62 75.2 601.6 752.0 -10~+10 -10~+30 -10~+50 10 12 15
47 E 0.060 1.69 75.2 6016 7520 -10~+10 -10~+30 -10~+50 10 12 15
68 C 0.100 1.07 108.8 870.4 1088.0 -10~+10 -10~+30 -10~+50 10 12 15
68 D 0.060 1.62 108.8 870.4 1088.0 -10~+10 -10~+30 -10~+50 10 12 15
68 E 0.060 1.69 108.8 870.4 1088.0 -10~+10 -10~+30 -10~+50 10 12 15
75 C 0.100 1.07 120.0 960.0 1200.0 -10~+10 -10~+30 -10~+50 10 12 15
75 D 0.080 1.4 120.0 960.0 1200.0 -10~+10 -10~+30 -10~+50 10 12 15
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Table 2: Rated Voltage, Ripple Current, Nominal Capacitance, ESR, Case Codes, and Temperature Characteristics. Notice: Rated Voltage VDC at 85°C

FRFRER
gg
o
(LF)

ZRBUK JBEEmax (u A) IRFE A IE PImax (%)
EE mmax
100KHz

(A)

Capacitance Variation Range %

+125°C +85°C +125°C
+25°C

Leakage Current max (p A) Dissipation Factor max %

Ripple Current
Nominal 1(;\(’1)21(_‘2

BMEBRE (Uy) 16V / RatedVoltage (U;) 16V

75 E 0.080 1.47 120.0 960.0 1200.0 -10~+10 —-10~+30 -10~+50 10 12 15
85 C 0.100 1.07 136.0 1088.0 1360.0 -10~+10 -10~+30 -10~+50 10 12 15
85 D 0.080 1.40 136.0 1088.0 1360.0 -10~+10 -10~+30 -10~+50 10 12 15
85 E 0.080 1.47 136.0 1088.0 1360.0 -10~+10 -10~+30 -10~+50 10 12 15
100 C 0.100 1.07 160.0 1280.0 1600.0 -10~+10 -10~+30 -10~+50 10 12 15
100 D 0.080 1.40 160.0 1280.0 1600.0 -10~+10 -10~+30 -10~+50 10 12 15
100 E 0.080 1.47 160.0 1280.0 1600.0 -10~+10 -10~+30 -10~+50 10 12 15
100 Vv 0.080 1.62 160.0 1280.0 1600.0 -10~+10 -10~+30 -10~+50 10 12 15
100 S 0.080 2.32 160.0 1280.0 1600.0 -10~+10 -10~+30 -10~+50 10 12 15
150 D 0.080 1.40 240.0 1920.0 2400.0 -10~+10 -10~+30 -10~+50 10 12 15
150 E 0.080 1.47 240.0 1920.0 2400.0 -10~+10 -10~+30 -10~+50 10 12 15
150 Y 0.060 1.87 240.0 1920.0 2400.0 -10~+10 -10~+30 -10~+50 10 12 15
150 W 0.060 1.89 240.0 1920.0 2400.0 -10~+10 -10~+30 -10~+50 10 12 15
220 D 0.080 1.40 352.0 2816.0 3520.0 -10~+10 -10~+30 -10~+50 10 12 15
220 E 0.080 1.47 352.0 2816.0 3520.0 -10~+10 -10~+30 -10~+50 10 12 15
220 \ 0.060 1.87 352.0 2816.0 3520.0 -10~+10 -10~+30 -10~+50 10 12 15
220 W 0.060 1.89 352.0 2816.0 3520.0 -10~+10 -10~+30 -10~+50 10 12 15
330 E 0.080 1.47 528.0 4224.0 5280.0 -10~+10 -10~+30 -10~+50 10 12 15
330 E 0.025 2.62 528.0 4224.0 5280.0 -10~+10 -10~+30 -10~+50 10 12 15
330 Vv 0.080 1.62 528.0 4224.0 5280.0 -10~+10 -10~+30 -10~+50 10 12 15
330 W 0.080 1.63 528.0 4224.0 5280.0 -10~+10 -10~+30 -10~+50 10 12 15
470 Vv 0.080 1.62 752.0 6016.0 7520.0 -10~+10 -10~+30 -10~+50 10 12 15
470 W 0.060 1.89 752.0 6016.0 7520.0 -10~+10 -10~+30 -10~+50 10 12 15
470 X 0.080 1.98 752.0 6016.0 7520.0 -10~+10 -10~+30 -10~+50 10 12 15
470 T 0.060 2.67 752.0 6016.0 7520.0 -10~+10 -10~+30 -10~+50 10 12 15
680 W 0.080 1.63 1088.0 8704.0 10880.0 -10~+10 -10~+30 -10~+50 10 12 15
680 X 0.080 1.98 1088.0 8704.0 10880.0 -10~+10 -10~+30 -10~+50 10 12 15
680 T 0.040 3.28 1088.0 8704.0 10880.0 -10~+10 -10~+30 -10~+50 10 12 15
1000 T 0.080 2.31 1600.0 12800.0 16000.0 -10~+10 -10~+30 —-10~+50 10 12 15
1500 T 0.080 2.31 2400.0 19200.0 24000.0 -10~+10 -10~+30 -10~+50 13 15 18
2200 T 0.080 2.31 3520.0 28160.0 35200.0 -10~+10 -10~+30 -10~+50 13 15 18
FMEBRE (U,) 20V / Rated Voltage (Ug) 20V

1 A 0.500 0.28 5.0 40.0 50.0 -10~+10 -10~+30 -10~+50 10 12 15

1 B 0.300 0.54 5.0 40.0 50.0 -10~+10 -10~+30 -10~+50 10 12 15
1.5 A 0.500 0.28 5.0 40.0 50.0 -10~+10 -10~+30 -10~+50 13 15 18
1.5 B 0.300 0.54 5.0 40.0 50.0 -10~+10 -10~+30 -10~+50 13 15 18
2.2 A 0.500 0.28 5.0 40.0 50.0 -10~+10 -10~+30 -10~+50 13 15 18
2.2 B 0.300 0.54 5.0 40.0 50.0 -10~+10 -10~+30 -10~+50 13 15 18
8.3 A 0.500 0.28 6.6 52.8 66.0 -10~+10 -10~+30 -10~+50 10 12 15
3.3 B 0.300 0.54 6.6 52.8 66.0 -10~+10 -10~+30 -10~+50 10 12 15
8.3 C 0.100 1.07 6.6 52.8 66.0 -10~+10 -10~+30 -10~+50 10 12 15
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Table 2: Rated Voltage, Ripple Current, Nominal Capacitance, ESR, Case Codes, and Temperature Characteristics. Notice: Rated Voltage VDC at 85°C

FRFRER I BUR I Rmax (p A) BAETHEE(%) HFE A IE TImax (%)
NE B jimax
C 100KHz Leakage Current max ( Capacitance Variation Range % Dissipation Factor max %
(A)

( 7 F) Ripple Current
& 10n8'a<)'(-‘z ..... ..
capsetancel e (o +25°C | +85C [+125C | -55°C | +85C | +125C +85°C [+125°C

KEBE (U, ) 20V / Rated Voltage ( Uy ) 20V

4.7 B 0.300 0.54 9.4 75.2 94.0 -10~+10 -10~+30 -10~+50 10 12 15
4.7 C 0.100 1.07 9.4 75.2 94.0 -10~+10 -10~+30 -10~+50 10 12 15
4.7 D 0.075 1.45 9.4 75.2 94.0 -10~+10 -10~+30 -10~+50 10 12 15
6.8 B 0.300 0.54 13.6 108.8 136.0 -10~+10 -10~+30 —10~+50 10 12 15
6.8 C 0.100 1.07 13.6 108.8 136.0 -10~+10 —-10~+30 —10~+50 10 12 15
6.8 D 0.075 1.45 13.6 108.8 136.0 -10~+10 -10~+30 -10~+50 10 12 15
10 B 0.300 0.54 20.0 160.0 200.0 -10~+10 -10~+30 -10~+50 10 12 15
10 C 0.150 0.87 20.0 160.0 200.0 -10~+10 -10~+30 -10~+50 10 12 15
10 D 0.075 1.45 20.0 160.0 200.0 -10~+10 -10~+30 -10~+50 10 12 15
15 C 0.150 0.87 30.0 240.0 300.0 -10~+10 -10~+30 -10~+50 10 12 15
15 D 0.060 1.62 30.0 240.0 300.0 -10~+10 -10~+30 -10~+50 10 12 15
18 C 0.100 1.07 36.0 288.0 360.0 -10~+10 -10~+30 -10~+50 10 12 15
18 D 0.060 1.62 36.0 288.0 360.0 -10~+10 -10~+30 -10~+50 10 12 15
18 E 0.080 1.47 36.0 288.0 360.0 -10~+10 -10~+30 -10~+50 10 12 15
22 C 0.100 1.07 44.0 352.0 440.0 -10~+10 —-10~+30 -10~+50 10 12 15
22 D 0.060 1.62 44.0 352.0 440.0 -10~+10 —=10~+30 -10~+50 10 12 15
22 E 0.080 1.47 44.0 352.0 440.0 -10~+10 -10~+30 -10~+50 10 12 15
33 C 0.100 1.07 66.0 528.0 660.0 -10~+10 —=10~+30 -10~+50 10 12 15
33 D 0.060 1.62 66.0 528.0 660.0 -10~+10 -10~+30 —-10~+50 10 12 15
33 E 0.080 1.47 66.0 528.0 660.0 -10~+10 —=10~+30 -10~+50 10 12 15
47 C 0.100 1.07 94.0 752.0 940.0 -10~+10 -10~+30 -10~+50 10 12 15
47 D 0.080 1.40 94.0 752.0 940.0 -10~+10 -10~+30 -10~+50 10 12 15
47 E 0.080 1.47 94.0 752.0 940.0 -10~+10 -10~+30 -10~+50 10 12 15
68 D 0.080 1.40 136.0 1088.0 1360.0 —-10~+10 —10~+30 -10~+50 10 12 15
68 E 0.080 1.47 136.0 1088.0 1360.0 —-10~+10 —10~+30 -10~+50 10 12 15
68 \Y 0.080 1.62 136.0 1088.0 1360.0 -10~+10 -10~+30 -10~+50 10 12 15
75 D 0.080 1.40 150.0 1200.0 1500.0 -10~+10 -=10~+30 -10~+50 10 12 15
75 E 0.080 1.47 150.0 1200.0 1500.0 -10~+10 -10~+30 -10~+50 10 12 15
75 \ 0.080 1.62 150.0 1200.0 1500.0 -10~+10 -10~+30 -10~+50 10 12 15
85 D 0.080 1.40 170.0 1360.0 1700.0 -10~+10 —=10~+30 -10~+50 10 12 15
85 E 0.080 1.47 170.0 1360.0 1700.0 —10~+10 —10~+30 -10~+50 10 12 15
85 \Y 0.080 1.62 170.0 1360.0 1700.0 -10~+10 —-10~+30-10~+50 10 12 15
100 D 0.080 1.41 200.0 1600.0 2000.0 -10~+10 —=10~+30 -10~+50 10 12 15
100 E 0.080 1.47 200.0 1600.0 2000.0 -10~+10 —=10~+30 —10~+50 10 12 15
100 \Y 0.080 1.62 200.0 1600.0 2000.0 -10~+10 —=10~+30 —10~+50 10 12 15
100 W 0.080 1.63 200.0 1600.0 2000.0 -10~+10 —=10~+30 —-10~+50 10 12 15
150 E 0.080 1.47 300.0 2400.0 3000.0 -10~+10 —=10~+30 —10~+50 10 12 15
150 \Y 0.080 1.62 300.0 2400.0 3000.0 -10~+10 —=10~+30 —10~+50 10 12 15
150 W 0.080 1.63 300.0 2400.0 3000.0 -10~+10 —-10~+30 -10~+50 10 12 15
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Table 2: Rated Voltage, Ripple Current, Nominal Capacitance, ESR, Case Codes, and Temperature Characteristics. Notice: Rated Voltage VDC at 85°C

FRFRE %/EZLEZ R Rmax (u A) BAELEWTEE(%) RFE M IE PImax (%)
Jtmax

B8
CR 100KHz Leakage Current max ( Capacitance Variation Range % Dissipation Factor max %
(A)

(RF) Ripple Current
CapsiEnce| - se (o +25°C | +85C |+125C | -55°C | +85C | +125C +85°C +125°C
HEBE (Uy) 20V Rated Voltage (Ug) 20V
220 E 0.080 1.47 440.0 3520.0 4400.0 -10~+10 -10~+30 -10~+50 10 12 15
220 V 0.080 1.62 440.0 3520.0 4400.0 -10~+10 -10~+30 -10~+50 10 12 15
220 W 0.080 1.63 440.0 3520.0 4400.0 -10~+10 -10~+30 -10~+50 10 12 15
220 X 0.080 1.97 440.0 3520.0 4400.0 -10~+10 —10~+30 -10~+50 10 12 15
330 V 0.080 1.62 660.0 5280.0 6600.0 -10~+10 —10~+30 -10~+50 10 12 15
330 W 0.060 1.89 660.0 5280.0 6600.0 -10~+10 —=10~+30 -10~+50 10 12 15
330 X 0.080 1.97 660.0 5280.0 6600.0 -10~+10 -10~+30 -10~+50 10 12 15
470 X 0.080 1.97 940.0 7520.0 9400.0 -10~+10 -10~+30 -10~+50 10 12 15
470 T 0.040 3.28 940.0 7520.0 9400.0 -10~+10 -10~+30 -10~+50 10 12 15
680 T 0.080 2.31 1360.0 10880.0 13600.0 =10~+10 -10~+30 -10~+50 10 12 15
1000 T 0.080 2.31 2000.0 16000.0 20000.0 —=10~+10 -10~+30 -10~+50 10 12 15
1000 T 0.040 3.28 2000.0 16000.0 20000.0 =10~+10 -10~+30 -10~+50 10 12 15
HEHBE (U,) 25V / RatedVoltage (U, ) 25V
0.68 A 0.500 0.28 5.0 40.0 50.0 -10~+10 -10~+30 -10~+50 10 12 15
0.68 B 0.300 0.54 5.0 40.0 50.0 -10~+10 -10~+30 -10~+50 10 12 15
1 A 0.500 0.28 5.0 40.0 50.0 -10~+10 -10~+30 -10~+50 10 12 15
1 B 0.300 0.54 5.0 40.0 50.0 -10~+10 -10~+30 -10~+50 10 12 15
1 C 0.150 0.87 5.0 40.0 50.0 -10~+10 -10~+30 -10~+50 10 12 15
1.5 B 0.300 0.54 5.0 40.0 50.0 -10~+10 -10~4+30 -10~+50 10 12 15
1.5 C 0.150 0.87 5.0 40.0 50.0 -10~+10 -10~+30 -10~+50 10 12 15
2.2 B 0.300 0.54 5.8 44.0 55.0 -10~+10 -10~+30 -10~+50 10 12 15
2.2 C 0.150 0.87 55 44.0 55.0 -10~+10 -10~+30 -10~+50 10 12 15
2.2 D 0.120 1.15 .6 44.0 55.0 -10~+10 -10~+30 -10~+50 10 12 15
3.3 B 0.300 0.54 8.3 66.0 82.5 -10~+10 -10~+30 -10~+50 10 12 15
8.8 C 0.150 0.87 8.3 66.0 82.5 -10~+10 -10~+30 -10~+50 10 12 15
3.3 D 0.100 1.26 8.3 66.0 82.5 -10~+10 -10~+30 -10~+50 10 12 15
4.7 B 0.300 0.54 11.8 94.0 117.5 -10~+10 -10~+30 -10~+50 10 12 15
4.7 C 0.150 0.87 11.8 94.0 117.5 -10~+10 -10~+30 -10~+50 10 12 15
4.7 D 0.075 1.45 11.8 94.0 117.5 -10~+10 -10~+30 -10~+50 10 12 15
4.7 E 0.120 1.21 11.8 94.0 117.5 -10~+10 -10~+30 -10~+50 10 12 15
6.8 B 0.300 0.54 17.0 136.0 170.0 -10~+10 -10~+30 -10~+50 10 12 15
6.8 C 0.150 0.87 17.0 136.0 170.0 -10~+10 -10~+30 -10~+50 10 12 15
6.8 D 0.075 1.45 17.0 136.0 170.0 -10~+10 -10~+30 —-10~+50 10 12 15
6.8 E 0.120 1.21 17.0 136.0 170.0 -10~+10 -10~+30 -10~+50 10 12 15
10 B 0.300 0.54 25.0 200.0 250.0 -10~+10 -10~+30 -10~+50 10 12 15
10 C 0.150 0.87 25.0 200.0 250.0 -10~+10 -10~+30 -10~+50 10 12 15
10 D 0.075 1.45 25.0 200.0 250.0 -10~+10 -10~+30 -10~+50 10 12 15
10 E 0.075 1.52 25.0 200.0 250.0 -10~+10 -10~+30 -10~+50 10 12 15
15 C 0.100 1.07 37.5 300.0 375.0 -10~+10 -10~+30 -10~+50 10 12 15
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Table 2: Rated Voltage, Ripple Current, Nominal Capacitance, ESR, Case Codes, and Temperature Characteristics. Notice: Rated Voltage VDC at 85°C

FRFRER I BUR I Rmax (p A) BAETHEE(%) HFE A IE TImax (%)
NE B jimax
CR 100KHz Leakage Current max ( Capacitance Variation Range % Dissipation Factor max %
(A)

( 7 F) Ripple Current
Nominal ’IOnSI?I('IZ
Capaéi:ance Case (A) + 1 250C

BEBE (Uy) 25V / RatedVoltage (Ug) 25V

11 D 0.060 1.62 7.8 300.0 375.0 -10~+10 -10~+30 -10~+50 10 12 15
15 E 0.075 1.52 37.5 300.0 375.0 -10~+10 -10~+30 -10~+50 10 12 15
18 C 0.100 1.07 45.0 360.0 450.0 -10~+10 —-10~+30 -10~+50 10 12 15
18 D 0.060 1.62 45.0 360.0 450.0 -10~+10 —-10~+30 -10~+50 10 12 15
18 E 0.060 1.69 45.0 360.0 450.0 -10~+10 -10~+30 -10~+50 10 12 15
22 C 0.100 1.07 55.0 440.0 550.0 -10~+10 -10~+30 -10~+50 10 12 15
22 D 0.080 1.40 55.0 440.0 550.0 -10~+10 -10~+30 -10~+50 10 12 15
22 E 0.060 1.69 55.0 440.0 550.0 -10~+10 -10~+30 -10~+50 10 12 15
B3 D 0.080 1.40 82.5 660.0 825.0 -10~+10 -10~+30 -10~+50 10 12 15
33 E 0.080 1.47 82.5 660.0 825.0 -10~+10 -10~+30 -10~+50 10 12 15
33 \Y% 0.090 1.53 82.5 660.0 825.0 -10~+10 -10~+30 -10~+50 10 12 15
47 D 0.080 1.40 117.5 940.0 1175.0 -10~+10 -10~+30 -10~+50 10 12 15
47 E 0.080 1.47 117.5 940.0 1175.0 -10~+10 -10~+30 -10~+50 10 12 15
47 \ 0.080 1.62 117.5 940.0 1175.0 -10~+10 -10~+30 -10~+50 10 12 15
68 D 0.080 1.40 170.0 1360.0 1700.0 -10~+10 -10~+30 -10~+50 10 12 15
68 E 0.080 1.47 170.0 1360.0 1700.0 -10~+10 -10~+30 -10~+50 10 12 15
68 \Y% 0.080 1.62 170.0 1360.0 1700.0 -10~+10 -10~+30 -10~+50 10 12 15
68 W 0.080 1.63 170.0 1360.0 1700.0 -10~+10 -10~+30 -10~+50 10 12 15
75 E 0.080 1.47 187.5 1500.0 1875.0 -10~+10 -10~+30 -10~+50 10 12 15
75 Vv 0.080 1.62 187.5 1500.0 1875.0 -10~+10 -10~+30 —-10~+50 10 12 15
75 W 0.080 1.63 187.5 1500.0 1875.0 -10~+10 -10~+30 -10~+50 10 12 15
85 E 0.080 1.47 212.5 1700.0 2125.0 -10~+10 -10~+30 -10~+50 10 12 15
85 \Y% 0.080 1.62 212.5 1700.0 2125.0 -10~+10 -10~+30 -10~+50 10 12 15
85 W 0.080 1.63 212.5 1700.0 2125.0 -10~+10 -10~+30 -10~+50 10 12 15
100 D 0.080 1.40 250.0 2000.0 2500.0 -10~+10 -10~+30 -10~+50 10 12 15
100 E 0.080 1.47 250.0 2000.0 2500.0 -10~+10 -10~+30 -10~+50 10 12 15
100 \Y 0.080 1.62 250.0 2000.0 2500.0 -10~+10 -10~+30 -10~+50 10 12 15
100 W 0.080 1.63 250.0 2000.0 2500.0 -10~+10 -10~+30 -10~+50 10 12 15
100 T 0.080 2.31 250.0 2000.0 2500.0 -10~+10 -10~+30 -10~+50 10 12 15
150 \Y% 0.080 1.62 375.0 3000.0 3750.0 -10~+10 -10~+30 -10~+50 10 12 15
150 W 0.080 1.63 375.0 3000.0 3750.0 -10~+10 -10~+30 -10~+50 10 12 15
150 T 0.060 2.67 375.0 3000.0 3750.0 -10~+10 -10~+30 -10~+50 10 12 15
220 \Y% 0.060 1.87 550.0 4400.0 5500.0 -10~+10 -10~+30 -10~+50 10 12 15
220 W 0.080 1.63 550.0 4400.0 5500.0 -10~+10 -10~+30 -10~+50 10 12 15
220 X 0.080 1.97 550.0 4400.0 5500.0 -10~+10 -10~+30 -10~+50 10 12 15
220 T 0.060 2.67 550.0 4400.0 5500.0 -10~+10 -10~+30 -10~+50 10 12 15
330 W 0.080 1.63 825.0 6600.0 8250.0 -10~+10 -10~+30 -10~+50 10 12 15
330 X 0.080 1.97 825.0 6600.0 8250.0 -10~+10 -10~+30 -10~+50 10 12 15
330 T 0.060 2.67 825.0 6600.0 8250.0 -10~+10 -10~+30 -10~+50 10 12 15
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Table 2: Rated Voltage, Ripple Current, Nominal Capacitance, ESR, Case Codes, and Temperature Characteristics. Notice: Rated Voltage VDC at 85°C

FRFRER T BUR TRERmax (u A) BAETHSEE(%) HFE A IE UImax (%)
NE B jimax
CR 1 O?}f)HZ Leakage Current max ( Capacitance Variation Range % Dissipation Factor max %

( B F) Ripple Current
Nominal 1(;\(’1)21(_‘2
Capaéi:ance (A) + 1 250C

BEHLE (U,) 25V /  RatedVoltage ( U, ) 25V
470 X 0.080 1.97 1175.0 9400.0 11750.0 -10~+10 -10~+30 —-10~+50 10 12 15

470 T 0.080 231 1175.0 9400.0 11750.0 —10~+10 —=10~+30 —=10~+50 10 12 15
680 T  0.080 2.31 1700.0 13600.0 17000.0 —10~+10 —10~+30 —10~+50 10 12 15
BEBE (Uy) 35V /  RatedVoltage (U, ) 35V

01 A 0600 0.26 5.0 40.0 50.0 -10~+10 -10~+30 —-10~+50 10 12 15
01 B 0600 0.40 5.0 40.0  50.0 -10~+10 -10~+30 —-10~+50 10 12 15
015 A 0600 0.26 5.0 40.0 50.0 -10~+10 -10~+30 —-10~+50 10 12 15
0.15 B  0.600  0.40 5.0 40.0  50.0 -10~+10 —10~+30 —10~+50 10 12 15
022 A 0600 0.26 5.0 40.0 50.0 -10~+10 —10~+30 —10~+50 10 12 15
0.22 B 0.600 0.40 5.0 40.0  50.0 —10~+10 —=10~+30 —10~+50 10 12 15
033 A 0600 0.26 5.0 40.0 50.0 -10~+10 —10~+30 —10~+50 10 12 15
033 B 0.600  0.40 5.0 40.0  50.0 -10~+10 —10~+30 —-10~+50 10 12 15
047 A 0500 0.28 5.0 40.0 50.0 -10~+10 -10~+30 —-10~+50 10 12 15
047 B 0350 0.50 5.0 40.0  50.0 -10~+10 -10~+30 —-10~+50 10 12 15
068 A 0500 0.28 5.0 40.0  50.0 -10~+10 —10~+30 —10~+50 10 12 15
068 B 0.350  0.50 5.0 40.0  50.0 -10~+10 —10~+30 —10~+50 10 12 15
068 C 0200 0.75 5.0 40.0 50.0 -10~+10 —10~+30 —10~+50 10 12 15
1 A 0500 0.28 5.0 40.0  50.0 -10~+10 —=10~+30 —10~+50 10 12 15
1 B 0350 050 5.0 40.0 50.0 -10~+10 -10~+30 —10~+50 10 12 15
1 C 0200 0.75 5.0 40.0  50.0 -10~+10 -10~+30 -10~+50 10 12 15
15 B 0.350  0.50 5.3 420 525 -10~+10 —-10~+30 —-10~+50 10 12 15
15 C 0.200 0.75 5.3 42.0 525 -10~+10 —10~+30 —10~+50 10 12 15
22 B 0350 0.50 7.7 61.6  77.0 -10~+10 —-10~+30 —10~+50 10 12 15
22 C 0200 075 7.7 616  77.0 —10~+10 —10~+30 —10~+50 10 12 15
22 D 0120 1.15 7.7 616  77.0 -10~+10 —10~+30 —10~+50 10 12 15
33 B 0350 050 11.6 924 1155 —10~+10 —=10~+30 —-10~+50 10 12 15
33 C 0200 0.75 116 924 1155 -10~+10 —-10~+30 —-10~+50 10 12 15
33 D 0100 1.26 116 924 1155 -10~+10 -10~+30 -10~+50 10 12 15
47 B 0350  0.50 16.5 131.6 164.5 —10~+10 —=10~+30 -10~+50 10 12 15
47 C 0200 0.75 16.5 131.6 164.5 —10~+10 =10~+30 -10~+50 10 12 15
47 D 0120 1.15 16.5 131.6 164.5 —10~+10 —10~+30 —10~+50 10 12 15
47 E 0120  1.20 16.5 131.6 164.5 —10~+10 —10~+30 —10~+50 10 12 15
6.8 C 0200 0.75 23.8 190.4 238.0 -10~+10 —10~+30 -10~+50 10 12 15
6.8 D 0075 1.44 23.8 190.4 238.0 -10~+10 —10~+30 -10~+50 10 12 15
6.8 E 0120 1.20 23.8 190.4 238.0 -10~+10 —10~+30 -10~+50 10 12 15
10 C 0.200 0.75 35.0 280.0 350.0 -10~+10 —10~+30 —-10~+50 10 12 15
10 D 0.090 1.32 35,0 280.0 350.0 —-10~+10 —10~+30 -10~+50 10 12 15
10 E  0.075  1.51 35.0 280.0 350.0 —10~+10 —10~+30 —10~+50 10 12 15
10 V0120 133 350 280.0 350.0 -10~+10 -10~+30 -10~+50 10 12 15
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Table 2: Rated Voltage, Ripple Current, Nominal Capacitance, ESR, Case Codes, and Temperature Characteristics. Notice: Rated Voltage VDC at 85°C

FRFRER I BUR I Rmax (p A) BAETHEE(%) HFE A IE TImax (%)
NE B jimax
C 100KHz Leakage Current max ( Capacitance Variation Range % Dissipation Factor max %
- (A)

( 7 F) Ripple Current
& 10n8'a<)'(-‘z ..... ..
capsetancel e (o +25°C | +85C [+125C | -55°C | +85C | +125C +85°C [+125°C

HEBE (Uy) 35V / RatedVoltage (Ug) 35V

15 D 0.090 1.32 525 420.0 525.0 -10~+10 —-10~+30 —10~+50 10 12 15
15 E 0.075 1.51 525 420.0 525.0 -10~+10 -10~+30 —-10~+50 10 12 15
15 Vv 0.100 1.46 525 420.0 525.0 -10~+10 -10~+30 -10~+50 10 12 15
18 D 0.075 1.44 63.0 504.0 630.0 -10~+10 —=10~+30 -10~+50 10 12 15
18 E 0.075 1.51 63.0 504.0 630.0 -10~+10 -10~+30 -10~+50 10 12 15
18 \ 0.100 1.46 63.0 504.0 630.0 -10~+10 —=10~+30 -10~+50 10 12 15
22 H 0.090 1.14 77.0 616.0 770.0 -10~+10 —=10~+30 —10~+50 10 12 15
22 D 0.090 1.32 77.0 616.0 770.0 -10~+10 —-10~+30 -10~+50 10 12 15
22 E 0.075 1.51 77.0 616.0 770.0 -10~+10 —-10~+30 -10~+50 10 12 15
22 \Y 0.070 1.74 77.0 616.0 770.0 -10~+10 -10~+30 -10~+50 10 12 15
22 W 0.120 1.34 77.0 616.0 770.0 -10~+10 —10~+30 -10~+50 10 12 15
33 D 0.090 1.32 1155 924.0 1155.0 -10~+10 -10~+30 -10~+50 10 12 15
33 E 0.090 1.38 1155 924.0 1155.0 -10~+10 -10~+30 -10~+50 10 12 15
33 E 0.075 1.51 1155 924.0 1155.0 -10~+10 -10~+30 -10~+50 10 12 15
33 \ 0.075 1.67 1155 9240 1155.0 -10~+10 -10~+30 -10~+50 10 12 15
33 W 0.080 1.64 1155 924.0 1155.0 -10~+10 -10~+30 -10~+50 10 12 15
47 D 0.090 1.32 164.5 1316.0 1645.0 -10~+10 -10~+30 -10~+50 10 12 15
47 E 0.090 1.38 164.5 1316.0 1645.0 -10~+10 -10~+30 -10~+50 10 12 15
47 \Y 0.090 1.53 164.5 1316.0 1645.0 -10~+10 -10~+30 -10~+50 10 12 15
47 W 0.090 1.54 164.5 1316.0 1645.0 -10~+10 -10~+30 -10~+50 10 12 15
68 E 0.090 1.38 238.0 1904.0 2380.0 -10~+10 —10~+30 —10~+50 10 12 15
68 \ 0.090 1.53 238.0 1904.0 2380.0 -10~+10 —=10~+30 —10~+50 10 12 15
68 W 0.090 1.54 238.0 1904.0 2380.0 -10~+10 —10~+30 —10~+50 10 12 15
68 X 0.090 1.86 238.0 1904.0 2380.0 -10~+10 -10~+30 -10~+50 10 12 15
68 T 0.100 2.07 238.0 1904.0 2380.0 -10~+10 -10~+30 -10~+50 10 12 15
75 W 0.090 1.54 262.5 2100.0 2625.0 =10~+10 —=10~+30 -10~+50 10 12 15
75 X 0.090 1.86 262.5 2100.0 2625.0 —10~+10 —=10~+30 -10~+50 10 12 15
85 W 0.090 1.54 297.5 2380.0 2975.0 —-10~+10 —=10~+30 -10~+50 10 12 15
85 X 0.090 1.86 297.5 2380.0 2975.0 -10~+10 —=10~+30 —10~+50 10 12 15
100 F 0.090 1.28 350.0 2800.0 3500.0 —=10~+10 —=10~+30 —10~+50 10 12 15
100 W 0.090 1.54 350.0 2800.0 3500.0 -10~+10 -10~+30 —-10~+50 10 12 15
100 X 0.090 1.86 350.0 2800.0 3500.0 -10~+10 —10~+30-10~+50 10 12 15
100 T 0.090 2.18 350.0 2800.0 3500.0 —10~+10 —=10~+30 —10~+50 10 12 15
150 W 0.090 1.54 525.0 4200.0 5250.0 -10~+10 —=10~+30 -10~+50 10 12 15
150 X 0.090 1.86 525.0 4200.0 5250.0 -10~+10 —=10~+30 —10~+50 10 12 15
150 T 0.090 2.18 525.0 4200.0 5250.0 —-10~+10 —=10~+30 —-10~+50 10 12 15
220 X 0.090 2.18 770.0 6160.0 7700.0 -10~+10 —-10~+30 -10~+50 10 12 15
220 T 0.090 2.18 770.0 6160.0 7700.0 -10~+10 —-10~+30 -10~+50 10 12 15
330 T 0.090 2.18  1155.0 9240.0 11550.0 -10~+10 —10~+30 —-10~+50 10 12 15
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Table 2: Rated Voltage, Ripple Current, Nominal Capacitance, ESR, Case Codes, and Temperature Characteristics. Notice: Rated Voltage VDC at 85°C

FRFRER T BUR TRERmax (u A) BAETHSEE(%) HFE A IE UImax (%)
NE B jimax
C 100KHz Leakage Current max ( Capacitance Variation Range % Dissipation Factor max %
- (A)

( 7 F) Ripple Current
B 1(;\8;);‘2 ..... ..
CapsiEnce| - se (o +25°C | +85C |+125C | -55°C | +85C | +125C +85°C [+125°C

FE®BE (U,) 35V / RatedVoltage ( Uz ) 35V
470 T 0.090 2.18 1645.0 13160.0 16450.0 —=10~+10 —10~+30 —10~+50 10 12 15
HEHRE (U,) 40V / RatedVoltage (U, ) 40V

100 W 0100 146  400.0 4000.0 5000.0-10~+10 —10~+30 —-10~+50 10 12 15
BEHRRE (U, ) 50V / Rated Voltage (U, ) 50V

0.1 A 0600 0.26 5.0 40.0  50.0 -10~+10 —-10~+30 —10~+50 10 12 15
01 B 0600 0.40 5.0 40.0  50.0 -10~+10 -10~+30 —10~+50 10 12 15
01 C 0500 0.48 5.0 40.0 50.0 -10~+10 —10~+30 —10~+50 10 12 15
0.15 A  0.600 0.26 5.0 40.0  50.0 -10~+10 —10~+30 —10~+50 10 12 15
0.15 B  0.600  0.40 5.0 40.0  50.0 -10~+10 —10~+30 -10~+50 10 12 15
022 A 0600 0.26 5.0 40.0  50.0 -10~+10 —10~+30 -10~+50 10 12 15
0.22 B 0.600 0.40 5.0 40.0  50.0 -10~+10 —10~+30 —10~+50 10 12 15
033 A 0600 0.26 5.0 40.0  50.0 -10~+10 —-10~+30 —10~+50 10 12 15
0.33 B 0.600 0.40 5.0 40.0 50.0 -10~+10 -10~+30 —10~+50 10 12 15
047 B 0350 0.50 5.0 40.0  50.0 -10~+10 —10~+30 —10~+50 10 12 15
0.47 C 0200 0.75 5.0 40.0  50.0 -10~+10 —10~+30 -10~+50 10 12 15
0.68 B  0.350  0.50 5.0 40.0  50.0 -10~+10 —10~+30 -10~+50 10 12 15
068 C 0200 075 5.0 40.0  50.0 -10~+10 —10~+30 -10~+50 10 12 15

1 B 0350 0.50 5.0 40.0  50.0 -10~+10 —10~+30 -10~+50 10 12 15

1 C 0200 0.75 5.0 40.0 50.0 -10~+10 —10~+30 —10~+50 10 12 15

1 D 0.120 1.15 5.0 40.0  50.0 -10~+10 -10~+30 -10~+50 10 12 15
15 B 0350 0.50 7.5 60.0 75.0 -10~+10-10~+30 -10~+50 10 12 15
15 C 0.200 0.75 7.5 60.0  75.0 -10~+10 —10~+30 —10~+50 10 12 15
22 B 0350 050 11.0 880 110.0 -10~+10 —10~+30 —10~+50 10 12 15
22 C 0200 075 11.0 880 110.0 —10~+10 —10~+30 —10~+50 10 12 15
22 D 0120 115 11.0 880 110.0 -10~+10 —10~+30 —10~+50 10 12 15
22 E 0150 1.07 110 880 110.0 -10~+10 —10~+30 —-10~+50 10 12 15
33 C 0200 075 165 132.0 165.0 —10~+10 —10~+30 —10~+50 10 12 15
33 H 0100 1.09 165 132.0 165.0 —10~+10 —=10~+30 —10~+50 10 12 15
33 D 0100 125 165 132.0 165.0 —10~+10 —10~+30 —10~+50 10 12 15
33 E 0120 120 165 132.0 165.0 —-10~+10 —10~+30 —10~+50 10 12 15
47 C 0200 075 235 188.0 235.0 -10~+10 —10~+30 —10~+50 10 12 15
47 H 0100 1.09 235 188.0 2350 —10~+10 —10~+30 —10~+50 10 12 15
47 D 0100 125 235 188.0 235.0 -10~+10 —10~+30 —10~+50 10 12 15
47 E 0120 120 235 188.0 235.0 -10~+10 —10~+30-10~+50 10 12 15
68 C 0200 0.75 34.0 272.0 340.0 -10~+10 —10~+30 —10~+50 10 12 15
68 H 0100 1.09 34.0 272.0 340.0 -10~+10 =10~+30 —10~+50 10 12 15
68 D 0100 1.25 340 272.0 340.0 -10~+10 —10~+30 —10~+50 10 12 15
6.8 E 0120 1.20 340 272.0 340.0 -10~+10 —10~+30 —10~+50 10 12 15
10 D 0.100 125  50.0 400.0 500.0 -10~+10 —10~+30 —-10~+50 10 12 15
10 E  0.100  1.31 50.0  400.0 500.0 -10~+10 —=10~+30 —10~+50 10 12 15
10 V. 0120 1.32  50.0 400.0 500.0 -10~+10 —10~+30 —10~+50 10 12 15
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Table 2: Rated Voltage, Ripple Current, Nominal Capacitance, ESR, Case Codes, and Temperature Characteristics. Notice: Rated Voltage VDC at 85°C

FRAREE ZMBUK I Rmax (p A) BERETRUTEE(%) FE A IE YImax (%)
xE B jimax
CF( 1 O?AK)HZ Leakage Current max ( Capacitance Variation Range % Dissipation Factor max %

( B F) Ripple Current
Nominal ’IOnai)l('lz
Capaéi:ance (A) + 1 25OC

BESBE (U,) 50V / RatedVoltage (U;) 50V

10 W 0.120 1.34 50.0 400.0 500.0 -10~+10 -10~+30 -10~+50 10 12 15
15 D 0.100 1.25 75.0 600.0 750.0 -10~+10 -10~+30 -10~+50 10 12 15
15 E 0.100 1.31 75.0 600.0 750.0 -10~+10 -10~+30 -10~+50 10 12 15
15 \ 0.100 1.45 75.0 600.0 750.0 -10~+10 -10~+30 -10~+50 10 12 15
18 W 0.120 1.34 90.0 720.0 900.0 -10~+10 -10~+30 -10~+50 10 12 15
18 D 0.100 1.25 90.0 720.0 900.0 -10~+10 =10~+30 -10~+50 10 12 15
18 E 0.100 1.31 90.0 720.0 900.0 -10~+10 -10~+30 —-10~+50 10 12 15
18 \ 0.080 1.62 90.0 720.0 900.0 -10~+10 -10~+30 -10~+50 10 12 15
22 D 0.100 1.25 110.0 880.0 1100.0 -10~+10 -10~+30 —10~+50 10 12 15
22 E 0.100 1.31 110.0 880.0 1100.0 -10~+10 -10~+30 -10~+50 10 12 15
22 Vv 0.100 1.45 110.0 880.0 1100.0 -10~+10 -10~+30 —-10~+50 10 12 15
22 W 0.100 1.46 110.0 880.0 1100.0 -10~+10-10~+30 —-10~+50 10 12 15
88 B 0.100 1.31 165.0 1320.0 1650.0 -10~+10 -10~+30 —10~+50 10 12 15
33 \ 0.100 1.45 165.0 1320.0 1650.0 -10~+10 -10~+30 -10~+50 10 12 15
33 W 0.100 1.46 165.0 1320.0 1650.0 -10~+10 -10~+30 —10~+50 10 12 15
47 E 0.100 1.31 235.0 1880.0 2350.0 -10~+10 -10~+430 -10~+50 10 12 15
47 Vv 0.100 1.45 235.0 1880.0 2350.0 -10~+10 -10~+30 -10~+50 10 12 15
47 W 0.100 1.46 235.0 1880.0 2350.0 -10~+10 -10~+30 -10~+50 10 12 15
47 X 0.100 1.76 235.0 1880.0 2350.0 -10~+10 -10~+30 —10~+50 10 12 15
47 T 0.100 2.07 235.0 1880.0 2350.0 -10~+10 -10~+30 -10~+50 10 12 15
68 Vv 0.100 1.45 340.0 2720.0 3400.0 —-10~+10 -10~+30 -10~+50 10 12 15
68 W 0.100 1.46 340.0 2720.0 3400.0 -10~+10 -10~+30 -10~+50 10 12 15
68 X 0.100 1.76 340.0 2720.0 3400.0 -10~+10 —-10~+30 -10~+50 10 12 15
68 T 0.100 2.07 340.0 2720.0 3400.0 -10~+10 -10~+30 -10~+50 10 12 15
75 W 0.100 1.46 375.0 3000.0 3750.0 —10~+10 —10~+30 —-10~+50 10 12 15
75 X 0.100 1.76 375.0 3000.0 3750.0 -10~+10 -10~+30 —-10~+50 10 12 15
85 W 0.100 