High Voltage Ceramic Capacitors
500V to 20KV
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CalRamic Technologies LLC manufactures
High Voltage Ceramic Capacitors. Applications of
our products are Space Level, Military Aircraft
and Ground Based Systems, Commercial
Aerospace, Medical Imaging, High Temperature
(Geophysical and Geothermal), Pulse Discharge
and High Repetition Rate and a variety of
Commercial and Industrial applications.

Our products range from Radial Leaded Multi-
layer and Disc to Surface Mount Chip capacitors
in a variety of dielectrics to suit your application.
We can produce large or small production
quantities. Our lean manufacturing process
and discipline offer the shortest lead times

in the industry with out-of-stock same day
delivery.

We also offer our “Fast Track” delivery for
those special delivery needs. Custom designs
and variations are welcome.




BASIC APPLICATIONS

It is the basic ability of a capacitor to store
energy for controlled release that makes it an
extremely valuable tool for use in a wide range
of applications in the electronics industry.
Typical applications would include:

Energy / Pulse Discharge

The energy stored in the capacitor can be
discharged for use in an ignition, firing or
triggering circuit or as a power source.

Direct Current Blockage

A fully charged capacitor acts as a high
impedance device and can block the passage
of DC current while still allowing AC current to
pass to a specified portion of the circuit.

Coupling of Circuit Components

With the ability to pass AC signals, a capacitor
is able to couple one section of an AC circuit
to another circuit.

Decoupling of Circuit Components
Capacitors are often used in integrated circuits
(IC’s) to minimize noise in the logic signal by
providing an additional current source.

Filter Capacitors

The reactance of a capacitor is inversely
proportional to the frequency thereby offering
decreased resistance to current flow at higher
frequency levels. This ability to decrease or
increase the impedance of the circuit allows
the capacitor to discriminate and filter out
undesired frequencies.

By-Pass Capacitor

The ability to block DC current and allow the
passage of AC current permits the capacitor
to be placed in parallel with other components
to by-pass the AC at a certain frequency with-
out allowing the DC component of the signal
to pass.

Snubber Capacitors

Capacitors can be used to protect sensitive
components in a circuit by limiting the

energy associated with high voltage transients
generated by the opening of relays or silicon
controlled rectifiers (SCR) used to drive high
inductance loads.

PRODUCTS

SECTION A
High Voltage Multilayer Ceramic Capacitors

Military and COMMENCIAl seasmsnsnmsmsmnnnensnnnnsnan PAZE 4.

High Voltage Radial Leaded Capacitors
Military & Commercial Grade — 500 Vdc to 10 KvVdc

High Voltage Surface Mount Capacitors
Military & Commercial Grade — 500 Vdc to 10 KVdc

High Voltage Multi-Layer Chip Capacitors
Military & Commercial Grade — 500 Vdc to 10 KVdc

SECTION B
High Voltage Multilayer Ceramic Capacitors

Space Level

High Voltage Radial Leaded Capacitors
Space Level — 500 Vdc to 10 KVdc

High Voltage Surface Mount Capacitors
Space Levele — 500 Vdc to 10 Kvdc

High Voltage Multi-Layer Chip Capacitors
Space Level — 500 Vdc to 10 KVdc

High Voltage Radial Leaded Disc Capacitors
Space Level -3 kVDC to 20 kVDC

SECTION C
High Voltage Ceramic Disc Capacitors
Military and Commercial

High Voltage Radial Leaded Disc Capacitors
Military & Commercial Grade —3 kVDC to 20 kVDC

High Voltage Radial Leaded Disc Capacitors
Negative TC Low Loss — 3 kVDC to 20 kVDC

High Voltage Single Layer Bare Disc Capacitors
Military & Commercial Grade — 3 kVDC to 10 kVDC

High Voltage Single Layer Bare Rectangular Capacitors
Military & Commercial Grade — 3 kVDC to 10 kVDC

SECTION D
High Temperature 50Volt to 20,000 Volt
200°C Rated

High Voltage Radial Leaded Disk Capacitors
High Temperature +200°C Rated — 3 kVDC to 20kVDC

High Temperature - High Voltage Leaded Capacitors
200°C Rated NPO / HTX7R — 50 Vdc to 10Kvdc




High Voltage Radial Leaded Capacitors
Military & Commercial Grade — 500 Vdc to 10 KVdc
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CalRamic Technologies LLC manufactures a series of
highly reliable, military / commercial grade high voltage,
radial leaded ceramic capacitors that are designed

specifically for those conditions where the assembly may
be exposed to high levels of thermal and / or mechanical
shock. In addition, these assemblies are packaged in a
high resistance conformal coating that provides enhanced

electrical isolation and added environmental protection.
Intended for continuous operation at full rated voltage and
across the entire operating temperature range, these
capacitors utilize a special internal design specifically
intended to reduce electric field stresses, thereby providing
a device that exhibits very low ESR characteristics and no
reduction in insulation resistance with life.

Military & Commercial

1.250”
[31.75 mm]
Min

i

Lead 0.025” £0.002” @
Spacing [0.635 mm %0.05 mm]

Available with ultra stable Class |, NPO and stable Class I,
X7R dielectric materials, these capacitors are ideally suited

0 Lead Type: #22 AWG, CCFE for timing / precision circuitry, energy storage, DC blocking,
@

3 ALRAMIE: (775) 851-3580 / calramic.com / 5462 Louie Lane / Reno, NV 89511 USA LI B LD EL IS AL UGS MU LT LD snubbers, transient suppression, decoupling, resonators
’ TECHNOLDGIES LLOC and EMI filtering applications.

Performance Characteristics
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1.5xWVDC @WVDC =500Vdc / 1.2xWVDC @ WVDC > 500 Vdc

Mechanical Dimensions

Dimensions Product Style
inches [mm] HV02 | HV03 | HV10 | HVO04 | HV11 HV06 | HVO7 | HV13 | HV14 | HV15 | HV16

0.320 | 0.370 | 0.450 | 0.470 | 0.550 o 570 | 0.670 | 0.770 | 0.850 | 1.050 | 1.250 | 1.450
[8.13]1 | [9.40] | (11.43] | [(11.94] | (13.97] | [14.48] | [17.02] | [19.56] | [21.59] | [26.67] | [31.75] | [36.83]
0.280 | 0.300 0.400 | 0.280 500 | 0.600 720 | 0.400 . soo 0.720
7111 | [7.621 1o.16] | [7.11] . 15.24] 29] | [10.16] . 8.29]
Thickness - | 0-200 0.200 | 0.270 270 270 7o z7o 0.270 | 0.270
Max [5.08] [5.08] | [6.86] .86] | [6.86] [6.86] | [6.86]
Lead Spacing| 0.170 0.275 | 0.300 | 0.375 | 0.400 | 0475 | 0575 675 | 0.700 | 0.975 | 1.175
+0.030 [0.762] | [432] 6.99]1 | 7621 | [9.531 | r10.16] | 12.071 | 1461 | (17151 | (17.78] | [24.771 | [29.85]

CRT-0010
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High Voltage Radial Leaded Capacitors
Military & Commercial Grade — 500 Vdc to 10 KVdc
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High Voltage Radial Leaded Capacitors
Military & Commercial Grade — 500 Vdc to 10 KVdc
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Electrical Characteristics Performance Charts (Typical)

NPO Capacitance Range
Style HVO01 HV02 HVO03 HVO04 HVO05 HV06 HVO07 HV10 HV11 HV13 HV14 HV15 HV16
Min Cap 120 220 270 270 180 270 470 100 100 120 180 330 560 ( - ) ( ) )
500 472 822 103 223 563 823 104 103 183 823 104 224 334 ) 1
1000 152 392 682 183 333 473 683 472 123 393 563 104 154 _ % g
2000 271 821 102 222 472 682 103 102 152 562 103 223 253 X 0% =
— 2]
8 3000 151 561 681 152 392 562 822 471 821 472 562 153 183 g 2% // \\ o
E 4000 . . . 681 152 272 392 221 561 152 332 562 822 E 4% —r s
5000 3 s s . 102 222 272 . 391 122 182 392 562 S o \\ S o ‘M
(3]
7000 . . . . . . . . . 471 102 182 272 2 g S s
10000 . . . . . . . . . . 821 122 222 £ 5
g -10% ® P
- S 2% &
X7R Capacitance Value © L O s
Style HVO01 HVO02 HVO03 HV04 HVO05 HVO06 HVO07 HV10 HV11 HV13 HV14 HV15 HV16 16% | 24
Min Cap 271 561 681 271 47 681 821 151 271 221 471 821 122 55 35 45 5 25 45 65 8 105 125 55 0 25 85 105 125
500 823 184 224 564 125 185 255 224 394 155 225 395 565 Temperature [Deg C] Temperature [Deg C]
1000 183 683 823 274 474 684 105 563 154 684 105 155 225 _ y, \. J
2000 332 123 183 333 683 104 184 822 223 823 154 254 334 _ -
Q3000 : g B “on o p =5 = = = o 58 o X7R Temperature Coefficient NPO Temperature Coefficient
E 4000 . . . 682 103 153 273 122 472 123 273 473 683
5000 o o o o 682 103 153 o 272 822 223 273 393 - N - N
7000 . . . . . . . . . 332 472 103 183 10 2
10000 0 0 0 0 0 0 0 0 0 0 392 562 103 —_ 0 0 AN
= g 2L\
°g’, -10 | e 4 \
c
Notes g 2 S s \\
(&S] = NPO
1. Product designed and manufactured to be drop in replacements for DSCC HV designs. § 30 3 N \ —X7R
< 10
2. Group A screening available to MIL-PRF-49467. % w0 8 . \
S -
3. Special testing including SLAM / CSAM and Partial Discharge (Corona) is available. % 4 » \
See Space Level HS catalog CRT-0009 for more information. O 50 S " \
4. Custom voltages, package sizes and capacitance values available. Contact factory 50 8 N\
5. X7R dielectrics are not intended for AC line filtering applications. °o [:Z: W4Ok SOV IGO :; 8 %0 100 1 10 100 1000 10000
orking Voltage
6. Large ceramic capacitors, even leaded devices are susceptible to damage when exposed to thermal L g ge [%] ) L Frequency (kHz) )
and / or mechanical shock. Refer to Technical Bulletin AN103 for handling and installation recommendations. o ]
7. High voltage products may require additional conformal coating to prevent possible arc over. Voltage Coefficient Capacitance Vs Frequency
{ )
1000 ) 5
Part Number / Ordering Information
100 Q\'_o' 4
20 |HVO3| B | 562 | K| M | R 7, 5 -
|| | | < 1 —— X7R, 0.56yF u“_’
o, x— XTR, 1.04F c — o
I 14 1 e XTR, 2.2F ) ) —X7R
Voltage I I I RoHS A o PO 0134F g
05 = 500 Vdc Style I Capacitance I Screening R = RoHS o 2, /
. . R (=] >
20 = 2000 Vdc HV03 Dielectric Value in pF Tolerance M = Group A
100 =10 kVdc - Reference B = X7R - Two significant J =$5%, NPO only - Excludes 0.01 o o 0 : : : : : : : : : |
table N = NPO figures, plus K = 110% corona 0.1 1 10 100 1000 10000 0.1 100 200 300 400 500 600 700 800 900 1000
Frequency [kHz] Frequency [kHz]
number of zeros M = +20% L ) L y
Note: Group A and RoHS compliance is not 562 = 5600 pF P=-0/+100%
included unless designated in part number 104 = 100,000 pF Z=-20/+80% ESR Vs Frequency DF Vs Frequency
CRT-0010 CRT-0010
6 Rev 1410 Rev 1410




High Voltage Surface Mount Capacitors High Voltage Surface Mount Capacitors
Military & Commercial Grade — 500 Vdc to 10 KVdc Military & Commercial Grade — 500 Vdc to 10 KVdc

CalRamic Technologies LLC manufactures a series of Electrical Characteristics
L Configuration J Configuration highly reliable, military-/ commercia! grade high vqltage, NPO Capacitance Range
T surface mount, ceramic chip capacitors, that are intended Style | smo1 [ smo2 [ smos [ smoa [ smos [ smoe [ smo7 [ smio | smi1 | smiz [ smia [ smis [ smie
W AI for those applications where the assemb'Y may be exposed Min Cap 120 220 270 270 180 270 470 100 100 120 180 330 560
to high Ieyels of thermal and / or mechamcallshock. A 500 272 322 03 223 563 323 Tod 03 183 323 Toa 224 334
| — Cpnservatwely Qe3|gned, they are ideal for use in demanding 1000 152 392 682 183 333 273 633 272 123 393 563 104 154
Tab L T L high voltage, high current environments. o 2% en 821 102 222 472 682 103 102 152 562 103 223 253
a
Intended for continuous operation at full rated voltage and a iggg 5iL poT oSt 52 go2 po2 222 ci S 2 po2 g55 g83
| | across the entire operating temperature range, these E : : : 881 152 272 392 221 361 152 332 362 822
. . . . o 5000 o . . . 102 222 272 . 391 122 182 392 562
— capacitors utilize a special internal design specifically 7000
2 . o . . . . . . . . . . 471 102 182 272
_4 | 0.100 + 0.020 0.100 * o_ozo_)l | intended to reduce electric field stresses, thereby providing 70000 R S R S R S S R S R o e o
[2.54 + 0.51] [2.54 £ 0.51] a device that exhibits very low ESR characteristics and no
| 0.030£0.010 reduction in insulation resistance with life. X7R Capacitance Value
[0.76 £0.25] Available with ultra stable Class I, NPO and stable Class Il, Style | smo1 [ smo2 | smo3 [ smoa | smos | smos | smo7 [ smio [ smi1 | smi3 | smia [ smis [ smie
1. Tab thickness 0.009 + 0.001 [0.25 * 0.05] XT7R dielectric materials, these capacitors are ideally suited Min Cap 271 561 681 271 471 681 821 151 271 221 a7 821 122
2. SM01, SM02, SM03 @ 0.040 + 0.010 [1.02 * 0.26] for timing / precision circuitry, energy storage, DC blocking, 500 823 184 224 564 125 185 255 224 394 155 225 395 565
snubbers, transient suppression, decoupling, resonators 1000 183 683 823 274 474 684 105 563 154 684 105 155 225
and EMI filtering applications. o 2000 332 123 183 333 683 104 184 822 223 823 154 254 334
a 3000 E 392 562 153 333 393 823 222 822 273 563 823 124
E 4000 . . . 682 103 153 273 122 472 123 273 473 683
Performance Characteristics 5000 . . . . 682 103 153 . 272 822 223 273 393
7000 . . . . . . . . . 332 472 103 183
L Dielectric Type (EIA Designation) 10000 ° ° 0 0 c c 0 0 9 0 392 562 103
Specification
NPO (COG) X7R
Material Classification Type |, Ultra Stable, K90 Type Il, Stable, K2500 Notes
Coefficient of Thermal Expansion 9x10°/°C 11x10°/°C
Density 67 g/ in® 1. Group A screening available to MIL-PRF-49467.
Operating Temperature Range 55 to +125°C 2. Special testing including Ultrasound (SLAM / CSAM) and Partial Discharge (Corona) is available. See
- Space Level Surface Mount catalog page CRT-0022 for more information or contact factory.
Aging Rate 0 -2% Max per decade hour . . .
— 3. Custom voltages, package sizes and capacitance values available. Contact factory.
Temperature Coefficient *30 PPM /°C *15% . . . . L o
— — 4. X7R dielectrics are not intended for AC line filtering applications.
Voltage Coefficient Negligible Range -35% to -55% Max @ WVDC . ) . .
5. Large ceramic capacitors, even leaded devices are susceptible to damage when exposed to thermal
Capacitance Range 10 pF to 0.33 pF 150 pF to 5.6 uF ) ) ) ) ) ) )
and /or mechanical shock. Refer to Technical Bulletin AN101 for handling and installation recommendations.
Voltage Range 500 Vdc to 10KVdc . . . .
- 6. High voltage products may require conformal coating to prevent possible arc over.
Insulation Resistance @ +25°C 100,000 MQ or 1000 MQ - uF, W/E is less
Insulation Resistance @ +125°C 10,000 MQ or 100 MQ - yF, W/E is less
Dissipation Factor 0.1% Max I 2.5% Max
DWV 1.5x WWDC @ WVDC =500Vdc / 1.2xWVDC @ WVDC > 500 Vdc Part Number / Ordering Information
. . . SMO6| B | 103 | K| 502 | M | L
Mechanical Dimensions 1 1
1
Dimensions Product Style I Configurations
Inches [mm} SMo1 SM02 SMo03 SMo04 SMO05 SM06 SMo7 SM10 SMi11 Smi3 Swmi4 SM15 SM16 Style I L = Ref draWing
Longth L | omm | oo sam | s one | oo | o | | o e || o o | | 0 | s o SMos Dielectric | J = Ref drawing
Width [W] [ 0:1500.015 [ 0.200 020 | 0.200 £ 0.020 f 0300  0.030 | 0.400 £ 0.030 | 0.500 £ 0.030 | 0.600 £ 0.030 | 0.150 £ 0.015 | 0.200 £ 0.020 | 0.300 £ 0.030 | 0.400 £ 0.030 | 0.500 £ 0.030 | 0.600 £ 0.030 - Ref table B = X7R CapaCitance TOIerance I
[3.81 +0.38] | [5.08 +0.51] | [5.08 +0.51] | [7.62 ¢ 0.76] | [10.16  0.76] | [12.70 £ 0.76] | [10.20 + 0.76] | [3.81 £ 0.38] | [5.08 + 0.51] | [7.62 + 0.76] | [10.16 * 0.76] | [12.70  0.76] | [10.20 * 0.76] .
Thic[lﬁae:]s [T o130 3.301 | 0.18014.571 | 018014571 | 0220 (5.59) | 0.220 5.59] | 0220 5.59] | 0.220 (5.59] | 0.140 (3551 | 0.130 3:30] | 18014571 | 0.220(5.59] | 0.220 (5.59) | 0.220 5.59) N =NPO Value in pF J = 5%, NPO only | screenlng
- Two significant K =*10% Voltage M = Group A
Tab [A] 0.100 [2.54] | 0.100[2.54] | 0.100 [2.54] | 0.2005.08] | 0.300[7.62] | 0.400[10.2] | 0.500 [12.7] | 0.100 [2.54] | 0.100 [2.54] | 0.2005.08] | 0.300[7.62] | 0.400 [10.2] | 0.500 [12.7]
figures, plus M = +20% 501 = 500 Vdc - Excludes Corona
number of zeros P=-0/+100% 502 = 5000 Vdc
103 = 10000 oF Z=-20/+80% 103 = 10 kVdc
CRT-0017 CRT-0017
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High Voltage Surface Mount Capacitors
Military & Commercial Grade — 500 Vdc to 10 KVdc

Performance Charts (Typical)
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Performance Characteristics

High Voltage Multi-Layer Chip Capacitors
Military & Commercial Grade — 500 Vdc to 10 KVdc

CalRamic Technologies LLC manufactures a series of
highly reliable, military / commercial grade high voltage,
multilayer ceramic chip capacitors that are conservatively
designed and intended specifically for use in demanding
high voltage,high current environments.

Intended for continuous operation at full rated voltage and
across the entire operating temperature range, these
capacitors utilize a special internal design specifically
intended to reduce electric field stresses, thereby providing
a device that exhibits very low ESR characteristics and no
reduction in insulation resistance with life.

Available with ultra stable Class |, NPO and stable Class I,
X7R dielectric materials, these capacitors are ideally suited
for timing / precision circuitry, energy storage, DC blocking,
snubbers, transient suppression, decoupling, resonators
and EMI filtering applications.

Dielectric Type (EIA Designation)

Specification
NPO (COG) X7R
Material Classification Type |, Ultra Stable, K90 Type Il, Stable, K2500
Coefficient of Thermal Expansion 9x10%/°C 11 x10%°/°C
Density 67 g/in®
Operating Temperature Range -55 to +125°C
Aging Rate 0 -2% Max per decade hour
Temperature Coefficient 30 PPM/°C +15%
Voltage Coefficient Negligible Range -35% to -55% Max @ WVDC
Capacitance Range 10 pF to 0.33 pF 150 pF to 5.6 pF

Voltage Range

500 Vdc to 10KVdc

Insulation Resistance @ +25°C

100,000 MQ or 1000 MQ - uF, WIE is less

Insulation Resistance @ +125°C

10,000 MQ or 100 MQ - yF, WI/E is less

Dissipation Factor

0.1% Max

2.5% Max

DWV

1.5x WVDC @ WVDC =500Vdc /

1.2x WVDC @ WVDC > 500 Vdc

Mechanical Dimensions

Dimensions

Product Style
in [mm] Hv1515 | Hvisi2 | Hvis2s | Hv2020 | Hv2225 | Hv2s20 | Hv3333 | Hv3s3o | Hvaoso | Hvasao | Hvsaao | Hvssso | Hveseo | Hvzo30 | Hvgoao | Hviieso | Hvizoso
Length [L] | 0.150(3.81) | 0.180(4.57] | 0.180[4.57] | 0.200(5.08] | 0.220[5.59] | 0.250[6.35] | 0.330(8.38] | 0.350[8.89] | 0.40010.2] | 0.450 [11.43] | 0.540[13.7] | 0.550 14.0] | 0.650 [16.5] | 0.700 17.8] | 0.900[22.9] | 1.100 [27.9] | 1.300[33.0]
Tol £ 0.015[0.38] | 0.020[0.51] | 0.020[0.51] | 0.020[0.51] | 0.020[0.51] | 0.020 [0.5] | 0.030[0.76] | 0.030 [0.76] | 0.030[0.76] | 0.030[0.76] | 0.030 [0.76] | 0.030[0.76] | 0.030 [0.76] | 0.030 [0.76] | 0.030[0.76] | 0.030 [0.76] | 0.030[0.76]
Width [W] | .50 (3.81] | 0.120[4.57] | 0.250[6.35] | 0.200 [5.08] | 0.250[6.35] | 0.200(5.08] | 0.3308.38] | 0.300[7.62] | 0.400[10.2] | 0.40010.2] | 0.400[10.2] | 0.500[12.7] | 0.600[15.2] | 0.300[7.62] | 0.400[10.2] | 0.500 (12.7] | 0.600[15.2]
Tol £ 0.015[0.38] | 0.015[0.38] | 0.020[0.51] | 0.020[0.51] | 0.020[0.51] | 0.020[0.51] | 0.030[0.76] | 0.030[0.76] | 0.030 [0.76] | 0.030[0.76] | 0.030[0.76] | 0.030[0.76] | 0.030 [0.76] | 0.030[0.76] | 0.030[0.76] | 0.030[0.76] | 0.030 [0.76]
Thickness [T]|  o.140 0.100 0.160 0.180 0.200 0.180 0.220 0.220 0.220 0220 0.220 0.220 0.220 0.220 0.220 0.220 0.220
Max 3.55] [254] [4.07] [457] 5.08] [457] [5.59] [5.59] [5.59] [5.59] [5.59] [5.59] [5.59] [5.59] [5.59] [5.59] [5.59]
EB 0.010-0.030 | 0.010 - 0.040 | 0.010 - 0.040 | 0.010-0.040 | 0.010 - 0.040 | 0.020 - 0.060 | 0.020 - 0.060 | 0.020 - 0.060 | 0.020 - 0.060 | 0.020 - 0.060 | 0.020 - 0.060 | 0.020 - 0.060 | 0.020 - 0.060 | 0.020 - 0.060 | 0.020 - 0.060 | 0.020 - 0.060 | 0.020 - 0.060
Min - Max  |[0.254 - 0.762]| [0.254-1.02] | [0.254 - 1.02] | [0.254 - 1.02] | [0.254 - 1.02] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52]
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High Voltage Multi-Layer Chip Capacitors
Military & Commercial Grade — 500 Vdc to 10 KVdc
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High Voltage Multi-Layer Chip Capacitors
Military & Commercial Grade — 500 Vdc to 10 KVdc
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Electrical Characteristics Performance Charts (Typical)

NPO Capacitance Range
HV Style 1515 1812 1825 2020 2225 2520 3333 3530 4040 4540 5440 5550 6560 7030 9040 11050 13060
Min Cap 120 120 220 220 270 270 270 270 180 180 270 270 470 120 180 330 560 4 \ (" )
500 472 272 822 822 123 103 153 223 393 563 823 823 104 823 104 224 334 % 2
1000 152 122 392 392 822 682 123 183 223 333 333 473 683 393 563 104 154 zh - 1.5
—— 9
2000 271 271 821 821 102 102 222 222 392 472 562 682 103 562 103 223 253 R 0% =
= [
8 3000 | 151 121 561 561 681 681 122 152 222 392 472 562 822 472 562 153 183 S % / \ 2
& @ / \ © 05
E 4000 . . . . . . 681 681 122 152 222 272 392 152 332 562 822 8 4% Ve £
5000 o . . o . . . . . 122 . 222 272 122 182 392 562 g 6% \\ % ° M '
7000 . . . . . . . . . . . . . 471 102 182 272 g -8% g
[v] © 05
10000 . . . . . . . . . . . . . . 821 122 222 2—" 10% E
© © A
S 2% 2
X7R Capacitance Range o 4% O s
HV Style 1515 1812 1825 2020 2225 2520 3333 3530 4040 4540 5440 5550 6560 7030 9040 11050 13060 16% 2
Min Cap 271 271 561 561 681 681 471 271 471 471 681 681 821 221 471 821 122 55 35 15 5 25 45 65 85 105 125 55 0 25 85 105 125
500 823 563 184 184 224 224 474 564 824 125 155 185 255 155 225 395 565 Temperature [Deg C] Temperature [Deg C]
1000 183 183 473 683 823 823 254 274 394 474 684 684 105 684 105 155 225 \_ ) \_ J
2000 | 332 252 822 123 153 183 333 333 473 683 563 104 184 823 154 254 334 .. ..
Q [w] - " 73 T a0 T as T 502 T 5 1 2o T 15 T 395 1 33 | 305 [ 525 T 295 | ses | 505 | 12 X7R Temperature Coefficient NPO Temperature Coefficient
E 4000 . . . . . . . 682 . 103 103 153 273 123 273 473 683
5000 . . . . . . . . . 682 - 103 153 822 223 273 393 s ~ e R A
7000 . . . . . . . . . . . . . 332 472 103 273 10 T \
10000 . . . . . . . . . . . . . . 392 562 103 —_ 0 —_ 0 \
s 8 2
o 10 5 < \
c c \
Notes S S s
(8] (&) 8 \ — PO
1. Group A screening available to MIL-PRF-49467. § 30 8 \ — xR
c 10
2. Special testing including Ultrasound (SLAM / CSAM) and Partial Discharge (Corona) is available. % % S " \
Reference CRT-0021, Space Level, HV MLCC catalog, or contact factory for more information. b § \
f . . © -14
3. Custom voltages, package sizes and capacitance values available. Contact factory. o 50 S " \
4. X7R dielectrics are not intended for AC line filtering applications. 60 18 N\
5 L . . . . 0 10 20 30 40 50 60 70 80 90 100 . 1 10 100 1000 10000
. Large ceramic capacitors are susceptible to damage when exposed to thermal and / or mechanical ] .
shock. Refer to technical bulletin AN101 for handling and installation recommendations or consider DC Working Voltage [%] Frequency (kHz)
selecting radial leaded or surface mount alternatives as detailed in catalogs CRT-0010 and CRT-0017. ~ < . -
6. High voltage products may require conformal coating to prevent possible arc over. Voltage Coefficient Capacitance Vs Frequency
N\ ( )
1000 5_
Part Number / Ordering Information
100 g 4
Hv2520 B[ 183 | K| 202 [N | M| R —_ S
1 T g 10 ] XTR, 0.154F “g 3 /
< m— X7R, 0.56pF w —_—rO
I 9. X— XTR, 1.0pF - — R
X7R, 2.2yF []
Style | RoHS e 1 T o0 = 2
. . - Q.
HV2520 Dielectric | ] R=Compliant w 8 //
. . 7]
- Ref table B = X7R Capacitance Screening L a '
N =NPO Value in pF Tolerance M = Group A .
- Two significant J = 5%, NPO only I - Excludes corona 0.01 s : 0 — |
. Volta e Termination 0.1 1 10 100 1000 10000 0.1 100 200 300 400 500 600 700 800 900 1000
=+10Y
figures, plus S ) 9 Frequency [kHz] Frequency [kHz]
number of zeros M = £20% 501 = 500 Vdc P = Pd/Ag S=Ag \ ) L )
183 = 18000 pF P=-0/+100% 502 = 5000 Vdc N = Ni barrier / 100% Sn plate ( 7030 Pkg)
104 = 100.000 oF Z=-20/+80% 103 = 10 kVdc Y = Ni barrier / Sn-Pb plate ( 7030 Pka) ESR Vs Frequency DF Vs Frequency
CRT-0016 CRT-0016
12 Rev 1410 Rev 1410




High Voltage Radial Leaded Capacitors
Space Level — 500 Vdc to 10 KVdc
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CalRamic Technologies LLC manufactures a series of
highly reliable, mission critical, high voltage, radial leaded
ceramic capacitors that are designed specifically for those
non-repairable, space applications where the assembly may
be exposed to high levels of thermal and / or mechanical
shock.

&
= In addition, these assemblies are packaged in a high resis-
s L I i i tance conformal coating that provides enhanced electrical
pace eve isolation and added environmental protection.
Intended for continuous operation at full rated voltage and
across the entire operating temperature range, these
capacitors utilize a special internal design specifically
intended to reduce electric field stresses, thereby providing

a device that exhibits very low ESR characteristics and no
reduction in insulation resistance with life.

Available with ultra stable Class |, NPO and stable Class I,
& X7R / BR dielectric materials, these capacitors are ideally
se CaLRAMIC (775) 851-3580 / calramic.com / 5462 Louie Lane / Reno, NV 89511 USA Lead Type: #22 AWG, CCFE / Solder plate suited for timing / precision circuitry, energy storage, DC

= TECHNOLOGIES LLDC blocking, snubbers, transient suppression, decoupling,
resonators and EMI filtering applications.

0.025” +0.002” @
Spacing [0.635 £0.05 mm]

Performance Characteristics

Specification
| wocoe) | 00000 xRBRI |
| AgingRate | 0 |  -2%Maxperdecadehour |
Temperature Coefficient *15%
Voltage Coefficient Range -40% Max @ WVDC
Capacitance Range m 270 pF to 2.2 yF
| BIREYE aE ! Dissipation Factor 0.1% Max

= , DWv 1.5xWVDC @ WVDC =500Vdc / 1.2xWVDC @ WVDC > 500 Vdc

¥

N _ e Mechanical Dimensions

imensions Product Style
e inches [mm] | Hso1 | HS02 | HS03 | HS10 | HS04 | HS11 | HS05 | HS06 | HS07 | HS13 | HS14 | HS15 | HS16 |
e } 0.320 0.370 0.450 0.470 0.550 0.570 0.770 0.850 1.050 1.250 1.450
i [8.13] [9.40] [11.43] [11.94] [13.97] [14.48] [19.56] [21.59] [26.67] [31.75] [36.83]
4 0.280 0.300 0.400 0.280 0.500 0.400 0.500 0.600 0.720
] [7.11] [7.62] 6] [7.11] [12.70] .70] [15.24] 18.29]
il Thickness - 0.200 0.200 270 0.270 0.270 270 0.270 0.270 0.270 0.270 0.270
Max [5.08] [5.08] [6.86] [6.86] [6.86] [6.86] [6.86] [6.86] [6.86] [6.86] [6.86]
Lead Spa 0.170 0.275 0.300 0.375 0.400 0.475 575 0.675 0.700 975 1.175 1.300
+0.030 [0.762 [4.32] [6.99] [7.62] [9.53] [10.16] [12.07] [14.61] [17.15] [17.78] [24.77] [29.85] [33.02]
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High Voltage Radial Leaded Capacitors
Space Level — 500 Vdc to 10 KVdc

High Voltage Radial Leaded Capacitors
Space Level — 500 Vdc to 10 KVdc

Electrical Characteristics

NPO Capacitance Range
Style HS01 | HS02 | HS03 | HS04 | HS05 | HS06 | HS07 | HS10 | HS11 | HS13 | HS14 [ HS15 [ HS16 e - a ( ) )
Min Cap 120 220 270 270 180 270 470 100 100 120 180 330 560 “ ]
500 392 682 822 183 473 683 823 123 223 104 124 184 224 2% =
1000 122 272 472 153 253 393 473 332 682 473 563 823 124 g 0% =
2000 561 681 821 252 562 822 183 681 182 822 123 183 223 g 2% / \ é’,
8 [3000 . . 471 122 272 412 562 271 681 392 472 123 153 § // ~ g
E 2000 . . . . 102 182 272 . 561 152 332 472 822 g % \ ﬁ 0 [ e |
———
5000 . o . . 561 152 222 . 251 122 222 392 392 2 g N e 05 |
7000 . . . . . . . . . 102 821 122 222 % o % '
. . . . . . . . . L . © -
10000 102 152 § A2% 3 '
© 14% O as
X7R Capacitance Range o) 2l
Style HS01 | HS02 [ HS03 | HS04 | HS05 | HS06 [ HS07 | HS10 | HS11 | HS13 | HS14 | HS15 | HS16 55 35 45 5 25 45 65 85 105 125 55 0 % 85 105 125
Min Cap 271 561 681 271 471 681 122 151 271 221 471 821 122 Temperature [Deg C] Temperature [Deg C]
500 273 823 104 274 474 684 105 823 154 684 105 155 225 \. J \. J
1000 682 223 273 823 154 224 334 183 473 224 274 474 684 o o
2000 | 122 472 682 153 273 473 683 332 103 333 683 104 154 X7R Temperature Coefficient NPO Temperature Coefficient
8 3000 . . . 562 123 223 333 122 392 153 273 473 683
E 4000 . . . . 472 822 123 . 222 682 154 223 333
5000 . . . . 392 472 522 . 152 392 822 123 223 ( 5 A (. )
7000 . o B . . . o . . 472 332 472 822 0 \
0
10000 . . . . . o . o o 5 a 332 562 E ) < \
o | Y \
2 10 2 N
Notes § 4 g
% H ~ =
1. Product receives 100% Group A Inspection in accordance with MIL-PRF-49467 including Corona. = § -10 \
= 25 =
2. Special testing including 100% SLAM / CSAM is available upon request. 8 c 2 \\
Q -30
3. Custom voltages, package sizes and capacitance values available. Contact factory. 3 , § 4 \
35
4. X7R dielectrics are not intended for AC line filtering applications. “© 1 \
-18 1
5. Space level products are capable of meeting a minimum of 4000 hours life at full rated conditions with 0 10 2 30 40 5 60 70 8 9 100 1 10 100 1000 10000
no degradation in insulation resistance. DC Working Voltage [%] . Frequency (kHz)
\ J J
6. Large ceramic capacitors, even leaded devices are susceptible to damage when exposed to thermal
and / or mechanical shock. Refer to Technical Bulletin AN103 for handling and installation recommendations. Voltage Coefficient [BR] Capacitance Vs Frequency
7. High voltage products may require additional conformal coating to prevent possible arc over.
( \ 4 \
1000 5
Part Number / Ordering Information
100 §' 4
30|HS03| B | 392 | K| S 7 5 -
| | | E ) —— XTR, 0.56F & o
I I o — XTR, 1.04F c —r
e XTR, 2.24F °
3:) 14 o N;”O, 0.1‘;uF ‘:E 2
Voltage | | Ultrasound ww g //
05 = 500 Vdc Dielectric Capacitance S = SLAM 01 ] 8 11
20 = 2000 Vdc Style B = BR/X7R Value in pF C = C-SAM .
- - a o .01 - ° 0 . . . . . . . . . |
100 =10 kVdc HS03 N = NPO - Two significant Tolerance 0.0 > ; - . o o1 10 200 a0 a0 oe0 o 700 800 900 1000
- Reference figures, plus J =15%, NPO only Frequency [kHz] Frequency [kHz]
table number of zeros K=%10% P=-0/+100% \. J \. J
. o i i = = +209 = = +80°¢
Note: Ultrasound (SLAM / C-SAM) is not included 392 = 3900 pF M = ¥20% Z=-20/+80% ESR Vs Frequency DF Vs Frequency
unless designated in part number. 104 = 100,000 pF
CRT-0009 CRT-0009
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High Voltage Surface Mount Capacitors High Voltage Surface Mount Capacitors
Space Level — 500 Vdc to 10 KVdc Space Level — 500 Vdc to 10 KVdc

. . . . CalRamic Technologies LLC manufactures a series of Electrical Characteristics
L Configuration J Configuration highly reliable, mission critical, high voltage, surface mount NPO Capacitance Range
T —_ tab leaded ceramic capacitors that are designed specifically HS Style | SM01 | SM02 | SM03 | SM04 | SM05 | SM06 | SM07 | SM10 | SM11 | SM13 | SM14 | SM15 | SM16
W A for those non-repairable, space applications, where the Min Cap 120 220 270 270 180 270 470 100 100 120 180 330 560
assembly may be exposed to high levels of thermal and / or 500 | 392 682 822 183 473 683 823 123 223 104 124 184 224
l — mechanical shock. Conservatively designed, they are ideal 1000 122 272 472 153 253 393 473 332 682 473 563 823 124
; L T L for use in demanding high voltage, high current environments. 2000 561 681 821 252 562 822 183 681 182 822 123 183 223
je— O
Tab Intended for continuous operation at fllrated voltage and g [l - - T wm [ [ s |t [ oot | oo | 4 | W5 | s
| | across the entire operating temperature range, these ; 5000 . . . . T 5 e - 51 = e ) )
ILI — L] Ig capacitors utilize a special internal design specifically 7000 - - - - ; - - . - 102 321 122 222
intended to reduce electric field stresses, thereby providin
0.100 + 0.020 0.100 £ 0.020 2 . e reby p g 10000 3 5 5 5 5 5 z z z : 5 102 152
le— Y- . - [2.54 + 0.51] a device that exhibits very low ESR characteristics and no
[2.54 £0.51] reduction in insulation resistance with life. X7R Capacitance Range
| 06073:f ;’-;510 Available with ultra stable Class |, NPO and stable Class I, HS Style | SM01 | SM02 | SM03 | SM04 | SM05 | SM06 | SM07 | SM10 | SM11 | SM13 | SM14 | SM15 | SM16
[0.76 £0.25] XT7R / BR dielectric materials, these capacitors are ideally Min Cap 271 561 681 271 471 681 122 151 271 221 47 821 122
1. Tab thickness 0.009 + 0.001 [0.25 % 0.05] suited for timing / precision circuitry, energy storage, DC 500 273 823 104 274 474 684 105 823 154 684 105 155 225
2. SM01, SM02, SM03 @ 0.040 £ 0.010 [1.02  0.26] blocking, snubbers, transient suppression, decoupling, 1000 | 682 223 273 823 154 224 334 53 i 224 | on4 ik S
resonators and EMI filtering applications. o zggg 122 472 682 153 273 473 683 332 103 333 683 104 154
a o o . 562 123 223 333 122 392 153 273 473 683
; 4000 . . . . 472 822 123 . 222 682 154 223 333
L 5000 . ° ° . 392 472 522 . 152 392 822 123 223
Performance Characteristics 7000 . . . . . . . . . 472 332 472 822
10000 . . . . o o 5 o c o 5 332 562
. Dielectric Type (EIA Designation)
Specification
NPO (COG) X7R [BR]
Material Classification Type |, Ultra Stable, K90 Type Il, Stable, K2500 Notes
Coefficient of Thermal Expansion 9x10€/°C 11x10%/°C . o ) . .
Density 67 g/in 1. Product receives 100% Group A Inspection in accordance with MIL-PRF-49467 including Corona.
Operating Temperature Range -55 to +125°C 2. Special testing including 100% SLAM / CSAM is available upon request.
Aging Rate 0 2% Max per decade hour 3. Custom voltages, package sizes and capacitance values available. Contact factory.
= (]
Temperature Coefficient 30 PPMI°C 5% 4. X7R dielectrics are not intended for AC line filtering applications.
u ICI = z o
Vort Coefficient Nealiaibr = 0% M WD 5. Space level products are capable of meeting a minimum of 4000 hours life at full rated conditions with
oltage Loefricien egligible ange -40% Max @ c no degradation in insulation resistance.
Capacitance Range 2nRtol022)G 2I0IpGtoIZ:2IHG 6. Large ceramic capacitors, even leaded devices are susceptible to damage when exposed to thermal
Voltage Range 500 Vdc to 10KVdc and / or mechanical shock. Refer to Technical Bulletin AN101 for handling and installation recommendations.
Insulation Resistance @ +25°C 100,000 MQ or 1000 MQ - pF, W/E is less 7. High voltage products may require conformal coating to prevent possibility of arc over.
Insulation Resistance @ +125°C 10,000 MQ or 100 MQ - yF, WIE is less
Dissipation Factor 0.1% Max I 2.5% Max
DWV 1.5x WVDC @ WVDC =500Vdc / 1.2x WVDC @ WVDC > 500 Vdc Part Number / Ordering Information
[HS|smo6| B 103 [ K| 502 | s | L|
Mechanical Dimensions J
I ey Configurations
Dimensions ACELE High Reliability Ultrasound L =Ref drawing
SMo1 SMo02 SMo3 SMo04 SMO05 SM06 SMo7 SM10 Sm11 SM13 SM14 SM15 SM16 Space Level I C = C-SAM J = Ref drawing
I ] o] o] yea Fevose] Fovorn] Frenmeerl KT o Frpir Frpeen e Forreer Eerrcen Dielectric s =stam
Width [W 0.150 £ 0.015 | 0.200 +.020 | 0.200  0.020 | 0.300 + 0.030 | 0.400 + 0.030 | 0.500 + 0.030 | 0.600 + 0.030 | 0.150 + 0.015 | 0.200 + 0.020 | 0.300 + 0.030 | 0.400 * 0.030 | 0.500 + 0.030 | 0.600 * 0.030 B = BR l X7R capacitance
! w] [3.81 £ 0.38] | [5.08 £0.51] | [5.08+0.51] | [7.62 % 0.76] |[10.16 + 0.76] | [12.70 + 0.76] | [10.20 + 0.76] | [3.81 % 0.38] | [5.08 + 0.51] | [7.62 + 0.76] | [10.16 % 0.76] | [12.70  0.76] | [10.20  0.76] T | _I
Thicmae:]s [T] 0.130 [3.30] | 0.180 [4.57] | 0.180 [4.57] | 0.220[5.59] | 0.220 [5.59] | 0.220[5.59] | 0.220[5.59] | 0.140[3.55] | 0.130 [3.30] .180 [4.57] 0.220 [5.59] | 0.220[5.59] | 0.220 [5.59] N =NPO Value in pF olcrance
Style - Two significant J = 5%, NPO only Voltage
Tab [A] 0.100 [2.54] | 0.100 [2.54] | 0.100 [2.54] | 0.2005.08] | 0.300[7.62] | 0.400 [10.2] | 0.500[12.7] | 0.100 [2.54] | 0.100 [2.54] | 0.2005.08] | 0.300[7.62] | 0.400[10.2] | 0.500 [12.7] .
SMO06 figures, plus K=+10% 501 = 500 Vdc
- Ref table number of zeros M = +20% 502 = 5000 Vdc
103 = 10000 pF P=-0/+100% 103 = 10 kVdc
Note: Ultrasound (SLAM / C-SAM) is not 104 = 100,000 pF Z=-20/+80%
CRT-0022 included unless designated in part number CRT-0022
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High Voltage Surface Mount Capacitors
Space Level — 500 Vdc to 10 KVdc
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High Voltage Multi-Layer Chip Capacitors
Space Level Grade — 500 Vdc to 10 KVdc

© © © 0 0 0 000000 00000000 0000000000000 000000000 0000000000000 0000000000000 0000000000000 O

Performance Charts (Typical) CalRamic Technologies LLC manufactures a series of
highly reliable, mission critical, high voltage, multi-layer
T ceramic chip capacitors that are intended specifically for
( o ) q 5 ) I nonrepairable, space applications. Conservatively designed
- ] ] they are ideal for use in demanding high voltage, high
= < e 7 current environments.
X =
g 2% / \ ‘é’, ! L Intended for continuous operation at full rated voltage and
E 4% / \ & 05 : across the entire operating temperature range, these
o - \ C [ TT—— | f capacitors utilize a special internal design specifically
§ % ~ e o5 ! intended to reduce electric field stresses, thereby providing
% 0% % ' a device that exhibits very low ESR characteristics and no
g . g 2 reduction in insulation resistance with life.
8 12% 8 W EB
4% 15 Available with ultra stable Class I, NPO and stable Class II,
16% -2 XT7R dielectric materials, these capacitors are ideally suited
S5 35 45 5 25 45 65 85 105 125 %5 0 % 8 108 128 for timing / precision circuitry, energy storage, DC blocking,
Temperature [Deg C] L Temperature [Deg C] ) snubbers, transient suppression, decoupling, resonators
. " . . .
g and EMI filtering applications.
X7R Temperature Coefficient NPO Temperature Coefficient
o ) o A Performance Characteristics
° ° = Dielectric Type (EIA Designation)
> - lelectric e esignation
= 5] I N\ Specification e =
o o N\ NPO (COG) X7R [BR]
c -10 g’
© S 6 \ Material Classification Type |, Ultra Stable, K90 Type Il, Stable, K2500
S 15 L-:) \
8 2 g * ~ - Coefficient of Thermal Expansion 9x10%/°C 11 x10%/°C
5 25 g™ \ Density 67g/in®
§ 30 § " \ Operating Temperature Range -55 to +125°C
8 35 8 :: \ Aging Rate 0 -2% Max per decade hour
40 a8 N Temperature Coefficient 130 PPM /°C 15%
e o s 8T8 s 0 1 10 100 1000 10000 Voltage Coefficient Negligible Range -40% Max @ WVDC
DC Working Voltage [%]
L ’ ) L Frequency (kHz) ) Capacitance Range 12 pF to 0.22 pF 270 pF to 2.2 pF
Vol Coeffici BR C . Vs F Voltage Range 500 Vdc to 10KVdc
oltage Coefficient [ } apacitance Vs Frequency Insulation Resistance @ +25°C 700,000 MQ or 1000 MQ - pF, WIE is less
Insulation Resistance @ +125°C 10,000 MQ or 100 MQ - uF, WI/E is less
( N\ 4 N\
1000 55 Dissipation Factor 0.1% Max I 2.5% Max
Dwv 1.5xWVDC @ WVDC =500Vdc / 1.2xWVDC @ WVDC > 500 Vdc
100 § 4
7 g : : :
£ xR et g — Mechanical Dimensions
= —_ ’ T8 — NFO
S _:_Z: ;::: H / —X7R Dimensions Product Style
% 1 o NPO, ,ij 'ﬁ 2 in [mm] HS 1515 HS 2020 HV2520 HS 3530 HS 4040 HS 4540 HS 5550 HS 6560 HS 7030 HS9040 | HS11050 | HS13060
w 2 Length [L] | 0.150[3.81] | 0.200(5.08] | 0.250[6.35] | 0.350 [8.89] | 0.400[10.2] | 0.450 [11.43]] 0.550 [14.0] | 0.650[16.5] | 0.700 [17.8] | 0.900 [22.9] | 1.100 [27.9] | 1.300[33.0]
3 Tol * 0.015[0.38] | 0.020 [0.51] | 0.020 [0.51] | 0.030[0.76] | 0.030[0.76] | 0.030[0.76] | 0.030[0.76] | 0.030[0.76] | 0.030[0.76] | 0.030[0.76] | 0.030[0.76] | 0.030 [0.76]
0.1 ] 2
o r Width [W] 0.150 [3.81] | 0.200 [5.08] | 0.200[5.08] | 0.300[7.62] | 0.400[10.2] | 0.400[10.2] | 0.500[12.7] | 0.600[15.2] | 0.300([7.62] | 0.400[10.2] | 0.500[12.7] | 0.600 [15.2]
. Tol £ 0.015[0.38] | 0.020[0.51] | 0.020(0.51] | 0.030(0.76] | 0.030[0.76] | 0.030[0.76] | 0.030[0.76] | 0.030[0.76] | 0.030[0.76] | 0.030[0.76] | 0.030[0.76] | 0.030[0.76]
0.01 o o 0 Thickness [T] 0.140 0.180 0.180 0.220 0.220 0.220 0.220 0.220 0.220 0.220 0.220 0.220
0.1 1 10 100 1000 10000 0.1 100 200 300 400 500 600 700 800 900 1000 Max [3.55] [4.57] [4.57) [5.59] [5.59] [5.59] [5.59] [5.59] [5.59] [5.59] [5.59] [5.59]
Frequency [kHz] Frequency [kHz] EB 0.010- 0.030 | 0.010- 0.040 | 0.020 - 0.060 | 0.020 - 0.060 | 0.020- 0.060 | 0.020- 0.060 | 0.020- 0.060 | 0.020 - 0.060 | 0.020 - 0.060 | 0.020 - 0.060 | 0.020 - 0.060 | 0.020 - 0.060
\ y \ y Min - Max [0.254 - 0.762]| [0.254 - 1.02] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52] | [0.51-1.52]
ESR Vs Frequency DF Vs Frequency
CRT-0022 CRT-0021
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High Voltage Multi-Layer Chip Capacitors
Space Level Grade — 500 Vdc to 10 KVdc
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High Voltage Multi-Layer Chip Capacitors
Space Level Grade — 500 Vdc to 10 KVdc
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Electrical Characteristics

Performance Charts (Typical)

NPO Capacitance Range
HS Style 1515 2020 2520 3530 [ 4540 5550 6560 4040 7030 9040 | 11050 | 13060 - ~\ s “
Min Cap 120 220 270 270 180 270 470 100 120 180 330 560 4% 2
500 392 682 822 183 473 683 823 223 104 124 184 224 2% - 15
1000 122 272 472 153 253 393 473 682 473 563 823 124 SO % ]
2000 561 681 821 252 562 822 183 182 822 123 183 223 o 2% / \ iy
8 3000 . . 471 122 272 472 562 681 392 472 123 153 E 2% // \ g "
2 [ ] . . . . 102 182 272 561 152 332 472 822 S o ~. % o M
5000 . . . . 561 152 222 251 122 222 392 392 2 &% ~ % 05
© 8 .
7000 . o . o o . . . 102 821 122 222 2 aow G
10000 o o o a o o o o o o 102 152 S .. a
© -12% ©
© 14% O s
X7R Capacitance Range o 2
HS Style 1515 | 2020 2520 3530 4540 5550 6560 4040 7030 9040 | 11050 | 13060 $5 35 45 5 25 45 65 85 105 125 55 0 % 8 105 125
Min Cap 271 561 681 271 471 681 122 271 221 471 821 122 Temperature [Deg C] Temperature [Deg C]
500 273 823 104 274 474 684 105 154 684 105 155 225 \. J ~ ~/
1000 682 223 273 823 154 224 334 473 224 274 474 684 _ .
2000 | 122 a7 582 153 273 a3 o83 103 353 683 104 154 X7R Temperature Coefficient NPO Temperature Coefficient
8 3000 . . . 562 123 223 333 392 153 273 473 683
E 4000 . . . o 472 822 123 222 682 154 223 333 e R ) ( )
5000 . o . o 392 472 522 152 392 822 123 223 ] N
7000 . . . . . . . . 472 332 472 822 = ° - N
S X 2
10000 . . . . . . . . . . 332 562 ';' 5 4 ;‘ \
g 0 2 N
Notes g s s *
2 . % 8 \ —::‘;
1. Product receives 100% Group A Inspection in accordance with MIL-PRF-49467 including Corona. % ) 2 . \
o - E
2. Special testing including 100% SLAM / CSAM is available upon request. g % o 12 \
- ©
3. Custom voltages, package sizes and capacitance values available. Contact factory. § % S 4 \\
35 (8]
4. X7R dielectrics are not intended for AC line filtering applications. -16 AN
40
5. Space level products are capable of meeting a minimum of 4000 hours life at full rated conditions with 0 10 2 30 4 5 6 70 8 9 100 8- ] " 100 1000 10000
no degradation in insulation resistance. DC Working Voltage [%] Frequency (kHz)
6. Large ceramic capacitors are susceptible to damage when exposed to thermal and / or mechanical \. J \. J

shock. Refer to technical bulletin AN101 for handling and installation recommendations or consider
selecting radial leaded or surface mount alternatives as detailed in catalogs CRT-0009 and CRT-0022.

7. High voltage capacitors may require conformal coating to prevent arc over.

Voltage Coefficient [BR] Capacitance Vs Frequency

r D r )
1000 5.
Part Number / Ordering Information
T4
[Hs2520| B| 183 | K| 202 [N| Cc | R =
—_ o
] ] XTR, 0.154F 0 3 /
[ RoHS E — xR 05w £ —no
Style I R = Compliant o, = XTR, 1.04F S —R
. . i X7R, 2.2uF —
Hv2s20  Dielectric | x PO, 0155 g 2
-Ref B=BR/X7R Capacitance Ultrasound u @ /
table N =NPO Value in pF Tolerance C = C-SAM g 11
- Two significant J = 5%, NPO only S =SLAM
figures, plus K = +10% 0.01 o N 0 i i i i i i . . . |
number of zeros M = +20% Voltage Termination 0.1 1 10 100 1000 10000 04 100 200 300 400 500 600 700 800 900 1000
183 = 18000 pF P=-0/+100% 501 =500 Vdc P = Pd/Ag S=Ag Frequency [kHz] Frequency [kHz]
104 = 100,000 pF Z=-20/+80% 502=5000Vdc N = Ni barrier / 100% Sn plate ( 7030 Pkg) \. J - <
103 =10 kVdc Y = Ni barrier / Sn-Pb plate ( 7030 Pkg)
Note: Ultrasound (SLAM / C-SAM) is not included unless ESR Vs Frequency DF Vs Frequency
designated in part number.
CRT-0021 CRT-0021
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High Voltage Radial Leaded Disc Capacitors High Voltage Radial Leaded Disc Capacitors
Space Level - 3 kVDC to 20 kVDC Space Level - 3 kVDC to 20 kVDC

CalRamic Technologies LLC manufactures a series of
highly reliable, mission critical, single layer, conformally
T coated, leaded ceramic disc capacitors that are designed
and manufactured under strict quality control guidelines to ; ; ioti
quality g Electrical / Mechanical Characteristics
ensure unparalleled performance in high voltage space level
applications. Working | Disc Dimensions [in] Capacitance Range [pF]
M These capacitors, which draw on thirty plus years of proven Voltage | Style | ppax [ S | 7Max | M Max Lo LA AR x50 250
desi d . ilize doubl . 0.030 Min Max Min Max Min Max Min Max Min Max
_]r_ esign and process experience, utilize double action D30 0.300 0.250 0.210 0.125 8.4 12 270 370 260 350 500 670 1000 1300
pressing to minimize gradients within the dielectric D40 0.400 0.250 0.210 0.125 12 24 410 780 380 730 730 1400 1500 2900
| powder and produce a finished capacitor with a uniform D50 0.500 0.375 0.210 0.125 28 46 920 1500 870 1400 1700 2700 3400 5600
. i . ) (&) D60 0.600 0.375 0.210 0.125 38 61 1300 2000 1200 1900 2200 3600 6000 7300
0" Min fired ceramic density. g D70 0.700 0.500 0.210 0.125 63 95 2100 3100 2000 2900 3700 5600 7500 11000
Capactorsare avaiabie wih it sable Cas , NP0 2 [l o Tome o | oo | o oo 1w [ | o | | o
dielectrics, essential where low losses and tight capacitance D100 1.000 0.500 0.210 0.125 150 200 5000 6500 4700 6200 9000 12000 18000 13000
Lead Type™ 2 tolerances are critical and stable Class Il, X5R, X7R, X5U D120 1.200 0.500 0.210 0.125 200 310 6600 10000 6200 9500 12000 18000 24000 36000
ead Type
. . ) . . 1.400 0.625 0.210 0.125 310 350 10000 12000 9600 12000 19000 22000 37000 45000
- CCFE and Z5U dielectric materials, which are intended for those Eg;: =300 250 ~>% s = T o 20 5 10 o0 =00 500 %
applications where added dielectric losses and less D40 0.400 | 0250 | 0250 | 0125 7.3 15 250 473 230 440 440 850 900 1700
1. Lead Size: D30, D40 @ 0.025” ¢ (#22 AWG) [0.64 mm] precision can be tolerated. D50 0.500 0.375 0.250 0.125 17 28 560 920 520 860 1000 1600 2100 3300
D50 & larger @ 0.32” o (#20 AWG) [0.81 mm] (&) D60 0.600 0375 | 0.250 0.125 23 37 760 1200 700 1100 1400 2200 3600 4300
2. Lead Finish: Solder Plate - Standard / RoHS — 100% Tin Plate These capacitors are ideally suited as snubbers for switching g D70 0.700 0.500 0.250 0.125 38 57 1300 1800 1200 1800 2300 3400 4500 6700
3. Order of marking may vary depending on size of capacitor power supplies, coupling and decoupling capacitors, inverter < D80 0.800 0.500 0.250 0.125 57 69 1900 2300 1800 2100 3400 4000 6800 8200
ircuitry. lighting ball d other high vol | o D90 0.900 0.500 0.250 0.125 69 97 2200 3100 2100 3000 4000 5700 8100 11000
circuitry, lighting ballasts, and other high voltage pulse D100 1.000 0.500 0.250 0.125 92 120 3000 3900 2900 3700 5500 7100 11000 14000
applications. D120 1.200 0.500 0.250 0.125 120 180 3900 6100 3800 5700 7200 11000 14000 22000
D140 1.400 0.625 0.250 0.125 190 230 6200 7500 5800 7000 11000 13000 22000 27000
L D30 0.300 0.250 0.310 0.150 3.4 4.6 110 150 100 150 200 270 400 540
Performance Characteristics D40 o400 | o250 | ost0 | oas0 | 5 56 | 70 [ 10 | w0 | w00 | se0 [ o | w00 | troe
" T T T D50 0.500 0.375 0.310 0.150 12 19 370 610 350 580 670 1100 1400 2200
Specification Dielectric Type (EIA Designation) 8 D60 | 0600 | 0375 | 0310 | 0150 15 25 510 800 470 750 900 1450 2400 2900
NPO (COG) X7R XSR Xsu Z5U S D70 0.700 0.500 0.310 0.150 25 38 830 1200 780 1200 1500 2200 3000 4500
Material Classification Type |, Ultra Stable, K76 Type Il, Stable, K2350 Type Il, Stable, K2500 Type Il, Stable, K5000 Type Il, Stable, K10000 = D80 0.800 0.500 0.310 0.150 37 46 1300 1500 1200 1400 2200 2700 4500 5400
Coefficient of Thermal Expansion 9x10%/°C 11 x10%/°C 11 x10%/°C 11 x10%/°C 11 x10%/°C "r! D90 0.900 0.500 0.310 0.150 45 65 1500 2100 1400 2000 2700 3800 5400 7600
Density 729/int ~ D100 1.000 0.500 0.310 0.150 60 80 2000 2600 1900 2500 3700 4700 7300 9500
N D120 1.200 0.500 0.310 0.150 80 120 2600 3300 2500 3800 4800 7400 9500 14000
OperatingilemperaturelRange ESSItOLE12500 I SSUOLIBSIC I g1 0ifoliB53G, D140 1.400 0.625 0.310 0.150 120 150 4100 5000 3800 4700 7400 9000 15000 18000
Aging Rate 0 -2% Max per decade hour -3% Max per decade hour D30 0300 | 0250 | o440 | 0170 2.5 35 84 110 78 110 150 200 300 410
Temperature Coefficient *30 PPM /°C +15% +22/-56% D40 0.400 0.250 0.440 0.170 3.8 7.2 120 230 110 220 220 420 450 850
Voltage Coefficient Negligible -20% Max @ WVDC -35% Max @ WVDC D50 0.500 0.375 0.440 0.170 8.5 14 280 480 260 430 500 820 1000 1600
Capacitance Range 1.4 pF to 350 pF 42pFt00.012pF | 44 pFt00.012 F 80pPFt00.022yF | 150 pF to 0.045 uF 8 D60 | o600 [ 0375 | 0440 | 0.170 12 18 380 600 350 560 680 1000 1800 2100
D70 0.700 0.500 0.440 0.170 19 28 620 940 580 880 1100 1700 2300 3400
Voltage Range 3 kVDC to 20 kVDC >
4 D80 0.800 0.500 0.440 0.170 28 34 930 1100 870 1100 1700 2000 3400 4100
JustlationiRes slancal@ka25ie 1001000[McHlor000IMAEHENWIElislless =} D90 0.900 0.500 0.440 0.170 34 48 1100 1600 1000 1500 2000 2900 4000 5700
Insulation Resistance @ T Max 10,000 MQ or 100 MQ - pF, WJE is less = D100 1.000 0.500 0.440 0.170 46 60 1500 2000 1400 1800 2700 3500 5500 7100
Dissipation Factor 0.1% Max 2.5% Max D120 1.200 0.500 0.440 0.170 60 93 2000 3000 1900 2800 3600 5500 7200 11000
DWV 1.5 x WVDC D140 1.400 0.625 0.440 0.170 94 110 3100 3700 2900 3500 5600 6800 11000 13000
D30 0.300 0.250 0.545 0.175 1.6 2.3 55 76 52 71 100 130 200 270
D40 0.400 0.250 0.545 0.175 2.4 48 52 160 76 150 150 280 300 570
. D50 0.500 0.375 0.545 0.175 5.7 9.4 180 300 180 290 330 550 700 1100
General Information 8 D60 0.600 0.375 0.545 0.175 7.7 12 250 400 230 370 450 720 1200 1400
_ _ - _ _ _ S D70 0.700 0.500 0.545 0.175 12 20 410 620 390 590 750 1100 1500 2200
1. Capacitors receive 100% Group A Inspection including Partial Discharge (Corona). x D80 0.800 0.500 0.545 0.175 19 23 620 760 580 710 1100 1360 2300 2700
. . . . . n D90 0.900 0.500 0.545 0.175 23 32 740 1000 690 1000 1300 1900 2700 3800
2. Ultrasonic examination (SLAM / CSAM) is available. Contact factory. - D100 | 1.000 | 0500 | 0545 | 0175 30 40 1000 1300 950 1200 1800 2400 3700 4700
3. Group A testing and Group B Inspection when required, is performed in accordance with applicable requirements of D120 | 1.200 || 0500 [ 0.545 | 0.75 40 50 100 2000 1300 1900 2300 8600 600 7300
1.400 0.625 0.545 0.175 60 77 2100 2500 1900 2300 3700 4500 7500 9000
MIL-PRF-49467, DSCC 87125, DSCC 89087 and NASA GSFC S-311-15C. D140
D50 0.500 0.375 0.650 0.175 4.6 6.8 150 220 140 210 270 400 500 830
4. Custom voltages, package sizes and capacitance values available. Contact factory. D60 0.600 0.375 | 0.650 0.175 6.2 8.9 200 290 190 270 360 520 890 1000
. . . . O D70 0.700 0.500 0.650 0.175 10 14 330 450 310 430 600 820 1200 1700
5. Higher voltage parts may require further encapsulation to prevent surface arc over and breakdown. When required, parts should g D80 0.800 0.500 0.650 0175 5 7 500 550 270 520 900 1000 1700 2000
first be cleaned and oven dried at +85°C. Care should be taken to select a suitable epoxy that will not apply mechanical stress x D90 0.900 0.500 0.650 0.175 18 23 600 770 560 720 1100 1400 2000 2800
to the part and de_airing of encapsulates is recommended. 8 D100 1.000 0.500 0.650 0.175 24 30 800 960 760 900 1500 1700 2800 300
. . . . X . . D120 1.200 0.500 0.650 0.175 32 45 1000 1500 1000 1400 1900 2600 3600 5500
6. Testing of higher voltage parts before installation and / or supplemental encapsulation, may be done in a suitable, D140 1.400 0.625 0.650 0175 50 56 1700 1800 1600 1700 3000 3300 5600 6300
non-contaminating dielectric fluid like FC-40.
7. Large ceramic capacitors, even leaded devices are susceptible to damage when exposed to thermal and / or mechanical shock.
Refer to Technical Bulletin AN103 for handling and installation recommendations.
CRT-0020 CRT-0020
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High Voltage Radial Leaded Disc Capacitors
Space Level - 3 kVDC to 20 kVDC

Part Number / Ordering Information

HS| D30 [ DSO | W | 921 [ K| R

Notes

I
Series I_ .

I RoHS

HS = Space Voltage I Dielectric I Tolerance Compliant
Level D30 = 3 kVDC Style N =NPO Capacitance J = %5%, NPO only
D100 =10 kVvDC D50 W = X5R Value in pF K=%10%
D150 =15 kvDC - Reference X=X7R - Two significant M = +20%
table Y = X5U figures, plus P=-0/+100%
Z=275U number of zeros Z=-20/+80%
Note: RoHS compliance is not included 8R4 = 8.4 pF
unless designated in part number 921 =920 pF
223 =22,000 pF
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High Voltage Radial Leaded Disc Capacitors
Military & Commercial Grade - 3 kVDC to 20 kVDC
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CalRamic Technologies LLC manufactures a series of
highly reliable, single layer, conformally coated, ceramic
disc capacitors, designed with leaded terminals and in-

T tended for those applications where the capacitor may be
" *‘ exposed to higher levels of thermal and mechanical shock.

These capacitors are manufactured under strict quality

control guidelines to ensure unparalleled performance in
high voltage applications.

Military & Commercial

These capacitors, which draw on thirty plus years of proven
design and process experience, utilize double action pressing
to minimize gradients within the dielectric powder and
produce a finished capacitor with a uniform fired ceramic
density.

1.250” Min

Capacitors are available with ultra stable Class |, NPO
dielectrics, essential where low losses and tight capacitance

= s = Lza::dFlTEyPe1'z tolerances are critical and stable Class I, X5R, X7R, X5U
& i and Z5U dielectric materials, which are intended for those
b ALRAMlC (775) 851-3580 / calramic.com / 5462 Louie Lane / Reno, NV 89511 USA 1. Lead Size: D30, D40 @ 0.025” o (#22 AWG) [0.64 mm] applications where added dielectric losses and less

= TECHNOLOGIES LLOC D50 & larger @ 0.32” @ (#20 AWG) [0.81 mm]
2. Lead Finish: Solder Plate - Standard / RoHS - 100% Tin Plate

3. Order of marking may vary depending on size of capacitor

precision can be tolerated.

These capacitors are ideally suited as snubbers for switch-
ing power supplies, coupling and decoupling capacitors,
inverter circuitry, lighting ballasts, and other high voltage
pulse applications.

Performance Characteristics

) . Dielectric Type (EIA Designation)
Specification

NPO (COG) X7R X5R X5U Z5U
Material Classification Type |, Ultra Stable, K76 Type I, Stable, K2350 Type Il, Stable, K2500 Type ll, Stable, K5000 Type ll, Stable, K10000
Coefficient of Thermal Expansion 9x10°/°C 11 x10%/°C 11x10°/°C 11 x10%/°C 11 x10°/°C
Density 72g/in®
Operating Temperature Range -55 to +125°C I -55 to +85°C I +10 to +85°C
Aging Rate 0 -2% Max per decade hour -3% Max per decade hour
Temperature Coefficient +30 PPM / °C +15% +22 / -56%
Voltage Coefficient Negligible -20% Max @ WVDC -35% Max @ WVDC
Capacitance Range 1.4 pF to 350 pF 42 pF to 0.012 pF I 44 pF to 0.012 pF 80 pF to 0.022 pF I 150 pF to 0.045 pF

Voltage Range

3 kVDC to 20 kVvDC

Insulation Resistance @ +25°C 100,000 MQ or 1000 MQ - pF, W/E is less
10,000 MQ or 100 MQ - uF, WIE is less

2.5% Max

Insulation Resistance @ T Max

0.1% Max
DWV 1.5 x WVDC

Dissipation Factor

General Information

1. Standard inspection and Group A testing, when required, is performed in accordance with applicable requirements of
MIL-PRF-49467, DSCC 87125, DSCC 89087 and NASA GSFC S-311-15C.

2. Special testing including 100% Partial Discharge (Corona) is available upon request. Contact factory.

3. Custom voltages, package sizes and capacitance values available. Contact factory.

4. Higher voltage parts may require further encapsulation to prevent surface arc over and breakdown. When required, parts
should first be cleaned and oven dried at +85°C. Silicone rubbers or a suitable epoxy may be used and de-airing of
encapsulates is recommended.

5. Testing of higher voltage parts before installation and / or supplemental encapsulation, may be done in a suitable,
non-contaminating dielectric fluid like FC-40.

6. Large ceramic capacitors, even leaded devices are susceptible to damage when exposed to thermal and / or
mechanical shock. Refer to Technical Bulletin AN103 for handling and installation recommendations.
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High Voltage Radial Leaded Disc Capacitors High Voltage Radial Leaded Disc Capacitors
Military & Commercial Grade - 3 kVDC to 20 kVDC Military & Commercial Grade - 3 kVDC to 20 kVDC

Electrical / Mechanical Characteristics Part Number / Ordering Information
Working | Disc Dimensions [in] Capacitance Range [pF]
votage | Style | pmax | S% | Tmax | M Max NPO X5R X7R X5U Z5U I D|30 | D50 | W | 921 | M | M | I:l I
0.030 Min Max Min Max Min Max Min Max Min Max
D30 0.300 0.250 0.210 0.125 8.4 12 270 370 260 350 500 670 1000 1300 I I
D40 0.400 0.250 0.210 0.125 12 24 410 780 380 730 730 1400 1500 2900 Voltage I r I RoHS
D50 0.500 0.375 0.210 0.125 28 46 920 1500 870 1400 1700 2700 3400 5600 _I
(&) D60 0.600 0.375 0.210 0.125 38 61 1300 2000 1200 1900 2200 3600 6000 7300 D30 =3 kvDC Style I Capacitance Screening R = RoHS
R e e B o=t o0 Dielectric  vlueinge Tolerance = Grou A
< . ) ! : 000 13000 o
@ D90 0900 | 0500 | 0210 | 0.125 110 160 3700 5300 3500 5000 6600 9500 13000 19000 D150 =15kVDC - Reference N =NPO - Two significant J =1#5%, NPO only - Excludes
D100 1.000 0.500 0.210 0.125 150 200 5000 6500 4700 6200 9000 12000 18000 23000 table W = X5R figures, plus K =+10% corona
D120 1.200 0.500 0.210 0.125 200 310 6600 10000 6200 9500 12000 18000 24000 36000 _ o
D140 | 1400 | o625 | 0210 | o0.25 310 350 10000 | 12000 9600 12000 | 19000 | 22000 | 37000 | 45000 X=X7R number of zeros M = 20%
D30 0.300 0.250 0.250 0.125 5.1 6.9 160 220 150 210 300 400 600 820 Y = X5U 8R4 = 8.4 pF P=-0/+100%
D40 0.400 0.250 0.250 0.125 7.3 15 250 473 230 440 440 850 900 1700 Z=275U 921 = 920 pF Z =20/ +80%
D50 0.500 0.375 0.250 0.125 17 28 560 920 520 860 1000 1600 2100 3300 . .
3 D60 0600 | 0375 | 0250 | 0.125 23 37 760 1200 700 1100 1400 2200 3600 4300 Note: Group A and RoHS compliance is not 223 = 22,000 pF
(a] D70 0700 | 0500 | 0250 | 0.125 38 57 1300 1800 1200 1800 2300 3400 4500 6700 included unless designated in part number
i D80 0.800 0.500 0.250 0.125 57 69 1900 2300 1800 2100 3400 4000 6800 8200
0 D90 0.900 0.500 0.250 0.125 69 97 2200 3100 2100 3000 4000 5700 8100 11000
D100 1.000 0.500 0.250 0.125 92 120 3000 3900 2900 3700 5500 7100 11000 14000
D120 1.200 0.500 0.250 0.125 120 180 3900 6100 3800 5700 7200 11000 14000 22000 :
D140 1.400 0.625 0.250 0.125 190 230 6200 7500 5800 7000 11000 13000 22000 27000 Performance Charts (Typlcal)
D30 0.300 0.250 0.310 0.150 3.4 46 110 150 100 150 200 270 400 540
D40 0.400 0.250 0.310 0.150 5 9.6 170 310 150 300 300 570 600 1100
o D50 0.500 0.375 0.310 0.150 12 19 370 610 350 580 670 1100 1400 2200 - ~ - N
a D60 0.600 0.375 0.310 0.150 15 25 510 800 470 750 900 1450 2400 2900 10% 2.
S D70 0.700 0.500 0.310 0.150 25 38 830 1200 780 1200 1500 2200 3000 4500
x D80 0.800 0.500 0.310 0.150 37 46 1300 1500 1200 1400 2200 2700 4500 5400 = %] - 15
n D90 0.900 0.500 0.310 0.150 45 65 1500 2100 1400 2000 2700 3800 5400 7600 = =
~ D100 1.000 0.500 0.310 0.150 60 80 2000 2600 1900 2500 3700 4700 7300 9500 g 0% S !
D120 1.200 0.500 0.310 0.150 80 120 2600 3300 2500 3800 4800 7400 9500 14000 £ / / \ \ £ 05
D140 1.400 0.625 0.310 0.150 120 150 4100 5000 3800 4700 7400 9000 15000 18000 5 % —XR 5
D30 | 0300 | 0250 | o440 | o0.170 2.5 3.5 84 110 78 110 150 200 300 410 ° / / \ \ R 0 0 > |
D40 0.400 0.250 0.440 0.170 3.8 7.2 120 230 110 220 220 420 450 850 o .30% —— 3 |
c — 75U <
D50 0.500 0.375 0.440 0.170 8.5 14 280 480 260 430 500 820 1000 1600 K] / / \ \ g 0
8 D60 0.600 0.375 0.440 0.170 12 18 380 600 350 560 630 1000 1800 2100 g <% s .
S D70 0.700 0.500 0.440 0.170 19 28 620 940 580 880 1100 1700 2300 3400 e / \\ =3
x D80 0.800 0.500 0.440 0.170 28 34 930 1100 870 1100 1700 2000 3400 4100 O -50% O .45
= D90 0.900 0.500 0.440 0.170 34 48 1100 1600 1000 1500 2000 2900 4000 5700 / \\,
- D100 1.000 0.500 0.440 0.170 46 60 1500 2000 1400 1800 2700 3500 5500 7100 -60% 2]
D120 1.200 0.500 0.440 0.170 60 93 2000 3000 1900 2800 3600 5500 7200 11000 55 45 45 5 25 45 65 8 105 125 -55 0 25 85 105 125
D140 1.400 0.625 0.440 0.170 94 110 3100 3700 2900 3500 5600 6300 11000 13000 Temperature [Deg C] Temperature [Deg C]
D30 0.300 0.250 0.545 0.175 1.6 2.3 55 76 52 71 100 130 200 270 \ ) L )
D40 0.400 0.250 0.545 0.175 2.4 48 52 160 76 150 150 280 300 570
D50 0.500 0.375 0.545 0.175 57 9.4 180 300 180 290 330 550 700 1100 - fq
o D60 0.600 0.375 0.545 0.175 7.7 12 250 400 230 370 450 720 1200 1400 Class Il Temperature Coefficient NPO Temperature Coefficient
g D70 0.700 0.500 0.545 0.175 12 20 410 620 390 590 750 1100 1500 2200
x D80 0.800 0.500 0.545 0.175 19 23 620 760 580 710 1100 1360 2300 2700 ( 0 A s N
n D90 0.900 0.500 0.545 0.175 23 32 740 1000 690 1000 1300 1900 2700 3800 1
= D100 1.000 0.500 0.545 0.175 30 40 1000 1300 950 1200 1800 2400 3700 4700 5 0y
D120 1.200 0.500 0.545 0.175 40 60 1300 2000 1300 1900 2400 3600 4800 7300 Sy T
D140 1.400 0.625 0.545 0.175 60 77 2100 2500 1900 2300 3700 4500 7500 9000 ° o
D50 0.500 0.375 0.650 0.175 46 6.8 150 220 140 210 270 400 500 830 2 2 s
D60 0.600 0.375 0.650 0.175 6.2 8.9 200 290 190 270 360 520 890 1000 & a0 \\\ 8 \.
8 D70 0.700 0.500 0.650 0.175 10 14 330 450 310 430 600 820 1200 1700 o \ \ NPO o NPO
S D80 0.800 0.500 0.650 0.175 15 17 500 550 470 520 900 1000 1700 2000 3 \ \ :Zi/xju ) T XTR/XER
x D90 0.900 0.500 0.650 0.175 18 23 600 770 560 720 1100 1400 2000 2800 S 2 c —=Y5U/ 250
o D100 1.000 0.500 0.650 0.175 24 30 800 960 760 900 1500 1700 2800 300 = 2 \ % I
N D120 1.200 0.500 0.650 0.175 32 45 1000 1500 1000 1400 1900 2600 3600 5500 g \ S 4
D140 1.400 0.625 0.650 0.175 50 56 1700 1800 1600 1700 3000 3300 5600 6800 3 30 \ ©
-35 o
-40 | -20
(] 10 20 30 40 50 60 70 80 90 100 1 10 100 1000 10000
DC Working Voltage [%] Frequency [KHz]
\. / \_ J
Voltage Coefficient Capacitance Vs Frequency
CRT-0006 CRT-0006
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High Voltage Radial Leaded Disc Capacitors High Voltage Radial Leaded Disc Capacitors
Negative TC Low Loss - 3 kVDC to 20 kVDC Negative TC Low Loss - 3 kVDC to 20 kVDC

CalRamic Technologies LLC manufactures a series of Electrical / Mechanical Characteristics
highly reliable, single layer, conformally coated, negative
temperature compensating, leaded ceramic disc capacitors Working | Disc Dimensions [in] Capacitance Range [pF]
. ) T
T ol that deliver both very stable and predictable performance Voltage | Style | ppax 03050 T Max | M Max MG RI ERNE ol IRl s
characteristics typically associated with low loss dielectrics. i Min_| Max |} Min_| Max | Min | Max | Min_| Max } Min | Max
D30 0.3 0.25 0.210 0.125 14 18 37 50 100 130 190 250 230 300
These capacitors, which draw on thirty plus years of proven D40 0.4 0.25 0.210 0.125 20 37 55 100 150 280 280 530 330 630
design and process experience, are manufactured under D50 0.5 0375 [ 0210 | 0125 45 3 D 200 S0 550 530 1000 50 1200
i i | ideli d ili d bl . (&) | D60 0.6 0.375 0.210 0.125 80 96 220 260 600 720 1200 1300 1400 1600
" strict quality control guidelines and utilize a double action (] 070 oz e 0.210 | 0.125 100 150 280 410 750 1100 1500 2100 1700 2500
press to minimize gradients within the dielectric powder, i D80 0.8 0.5 0.210 0.125 150 180 420 500 1200 1300 2200 2500 2500 3000
l producing a finished capacitor with a uniform fired ceramic ™ D90 0.9 0.5 0.210 0.125 180 250 500 700 1400 1900 2600 3600 3000 4200
d . llel ff in high | D100 1 0.5 0.210 0.125 250 310 670 870 1900 2300 3500 4400 4100 5200
_T_ ensity and unparalleled performance in high voltage D120 12 0.5 0.210 0.125 320 480 880 1300 2400 3600 4500 6900 5300 8100
applications. Leaded construction limits risk for damage D140 14 0.625 0.210 0.125 500 600 1400 1600 3800 4500 7100 8500 8300 10000
0” Min due to exposure to mechanical and thermal stress. D30 0.3 o025 | 0250 | 0125 8 10 22 30 60 82 120 150 140 180
D40 0.4 0.25 0.250 0.125 12 22 33 62 89 170 170 320 200 370
Essential where low losses and tight capacitance tolerances D50 0.5 0.375 0.250 0.125 27 44 74 120 210 330 390 620 450 730
" . . . (&) D60 0.6 0.375 0.250 0.125 48 57 140 150 360 430 680 820 800 960
are cnfuca!, these capamtgrs are |d§ally suited as shubbers a 070 - - 0250 0125 % m 7 220 50 570 250 200 1000 500
12 for switching power supplies, coupling and decoupling i D80 0.8 0.5 0250 | 04125 90 100 250 300 680 820 1300 1500 1500 1800
Lead Type capacitors, inverter circuitry, lighting ballasts, and other high 0 D90 0.9 0.5 0.250 [ 0.125 110 150 300 420 810 1100 1600 2100 1800 2500
- CCFE voltage pulse applications D100 1 05 0250 | 04125 150 190 410 520 1100 1400 2100 2600 2500 3100
ge pu PP . D120 1.2 0.5 0.250 0.125 190 290 530 800 1500 2200 2700 4100 3200 4800
1. Lead Size: D30, D40 @ 0.025” Dia (#22 AWG) [064 mm] D140 1.4 0.625 0.250 0.125 300 360 820 990 2300 2700 4300 5100 5000 6000
D50 & Iarger @ 0.32” Dia (#20 AWG) [0.81 mm] D30 0.3 0.25 0.310 0.150 5.5 7 15 20 40 54 76 100 89 120
2. Lead Finish: Sn60 / Pb40 Solder D40 0.4 0.25 0.310 0.150 8 15 22 4 60 110 120 210 140 250
3. Order of marking may vary depending on size of capacitor (T} D50 0 0375 | 0310 | 0150 £s 29 = il f40 220 260 210 S00 290
a D60 0.6 0.375 0.310 0.150 32 38 87 100 240 280 450 540 530 640
> D70 0.7 0.5 0.310 0.150 40 60 110 160 300 450 570 850 670 1000
= | D30 0.8 0.5 0.310 0.150 60 72 170 200 450 540 850 1000 1000 1200
n
R e . D90 0.9 0.5 0.310 0.150 72 100 200 280 540 760 1100 1400 1200 1700
Performance CharaCterIStICS ~ D100 1 0.5 0.310 0.150 98 120 270 340 730 950 1400 1700 1700 2100
Dielectric Type D120 1.2 0.5 0.310 0.150 130 190 350 530 950 1400 1800 2700 2200 3200
Specification o T Eros = o D140 1.4 0.625 0.310 0.150 200 240 550 660 1500 1800 2900 3400 3300 4000
- — D30 03 0.25 0.440 0.170 4 5 1 15 30 M 57 77 67 91
Material Classification N750 (U2J) N1500 (P3K) N2200 (R3L) N4700 (T3M) N5600 (U3N) D40 0.4 0.25 0.440 0.170 ry T} 17 Y] 5 85 84 160 99 180
Coefficient of Thermal Expansion 11 x10°/°C 11x10°/°C 11x10°/°C 11x10°/°C 11x10°/°C D50 0.5 0.375 0.440 0.170 14 22 37 60 110 160 200 310 230 360
Density 72g/in® 8 D60 0.6 0.375 0.440 0.170 24 28 66 79 180 210 340 410 400 480
Operating Temperature Range -55 to +125°C > D70 0.7 0.5 0.440 0.170 30 45 83 120 230 330 430 640 500 750
Aging Rate 0 X D80 0.8 0.5 0.440 0.170 45 54 130 150 340 410 640 770 750 910
Temperature Coefficient -750 PPM / °C_#10% Max_| 1500 PPM /°C #17% Max | -2200 PPM /°C #24% Max | -4700 PPM/°C #52% Max | -5600 PPM /°C #59% Max e D90 0.9 0.5 0.440 0.170 54 76 150 210 410 570 760 1000 900 1200
Voltage Coefficient 4% Max @ WVDC 7% Max @ WVDC D100 1 0.5 0.440 0.170 73 95 210 260 550 710 1100 1300 1300 1500
y D120 1.2 0.5 0.440 0.170 95 140 270 400 720 1100 1400 2000 1600 2400
Capacitance Range 2.0 pF to 600 pF I 5.5 pF to 1699 pF 15 pF to 4500 pF | 29 pF to 8500 pF | 34 pF to 0.010 pF D140 4 o628 0.440 0.170 150 180 210 290 1200 1300 2200 2500 2500 3000
Voltage Range 3 kVDC to 20 kvDC D30 e oE 0545 | 0.175 3 35 75 10 20 27 38 51 25 60
Insulation Resistance @ +25°C 100,000 MQ or 1000 MQ - pF, W/E is less D40 0.4 0.25 0.545 0.175 4 75 11 20 30 56 56 100 66 120
Insulation Resistance @ +125°C 10,000 MQ or 100 MQ - pF, WIE is less D50 0.5 0.375 0.545 0.175 9 14 25 40 68 110 130 200 150 240
Dissipation Factor 0.2% Max 8 D60 0.6 0.375 0.545 0.175 16 19 44 53 120 140 230 270 270 320
DWV 1.5 x WVDC > D70 0.7 0.5 0.545 0.175 20 30 55 82 150 220 290 420 340 500
X D8O 0.8 0.5 0.545 0.175 30 36 83 100 230 270 430 510 500 600
n D90 0.9 0.5 0.545 0.175 36 51 99 140 270 380 510 720 600 850
= D100 1 0.5 0.545 0.175 49 63 140 170 370 470 690 890 810 1000
D120 1.2 0.5 0.545 0.175 64 97 180 260 480 730 900 1300 1100 1600
. . . . . . . . . 0.545 0.175 99 120 280 330 750 900 1500 1700 1700 2000
1. Standard inspection and Group A testing, when required, is performed in accordance with applicable requirements of '3015‘-‘60 3‘5‘ gg:: s - - = = = = ~ = = =
MIL-PRF-49467, DSCC 87125, DSCC 89087 and NASA GSFC S-311-15C. D60 0.0 0375 0.650 | 0475 12 1 T 30 39 100 170 200 200 240
2. Group B Inspection is available upon request. 8 D70 07 0.5 0.650 | 0175 15 22 42 62 120 160 220 320 250 370
S D80 0.8 0.5 0.650 0.175 23 27 62 75 170 200 320 380 380 450
3. Special testing including 100% Partial Discharge (Corona) is available upon request. Contact factory. x D90 0.0 05 0.650 0.175 27 38 74 100 210 280 380 540 450 630
- 5 5 o D100 1 0.5 0.650 0.175 37 47 110 130 280 350 520 670 610 790
4. Custom voltages, package sizes and capacitance values available. Contact factory. N D120 " o 650 017 m 7 120 200 250 =50 530 7000 300 1200
5. Higher voltage parts may require further encapsulation to prevent surface arc over and breakdown. When required, parts D140 14 0.625 0.650 0.175 75 90 210 240 560 670 1100 1200 1300 1500
should first be cleaned and oven dried at +85°C. Silicone rubbers or a suitable epoxy may be used and de-airing of
encapsulates is recommended.
6. Testing of higher voltage parts before installation and / or supplemental encapsulation, may be done in a suitable,
non-contaminating dielectric fluid like FC-40.
7. Large ceramic capacitors, even leaded devices are susceptible to damage when exposed to thermal and / or mechanical
shock. Refer to Technical Bulletin AN103 for handling and installation recommendations.
CRT-0019 CRT-0019
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High Voltage Radial Leaded Disc Capacitors High Voltage Single Layer Bare Disc Capacitors
Negative TC Low Loss - 3 kVDC to 20 kVDC Military & Commercial Grade - 3 kVDC to 10 kVDC
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Part Number / Ordering Information

CalRamic Technologies LLC manufactures a series of
highly reliable, single layer, ceramic disc capacitors that
I D30 | D50 | CR22 | 102 | K | M I = are designed and manufactured under strict quality control
J | guidelines to ensure unparalleled performance in high
I I voltage applications.
Voltage I | _I Screening These capacitors, which draw on thirty plus years of proven
D30 = 3 kVvDC Style I Capamtance M = Group A design and process experience, utilize double action press-
D100=10 kVvDC D50 Dielectric Value in pF Tolerance - Excludes corona I | ing to minimize gradients within the dielectric powder and
D150 = 15 kVDC - Reference CRO01 = N750 - Two significant J =+5% € D > T —€ ’\ produce a finished capacitor with a uniform fired ceramic
table CR03 = N1500 figures, plus K =%10% density.
CRO09 = N2200 number of zeros M = +20% Capacitors are available with ultra stable Class |, NPO
CR17 = N4700 5R5 = 5.5 pF P=-0/+100% dielectrics, essential where low losses and tight capacitance
CR22 = N5600 102 = 1000 pF Z=-20/+80% tolerances are critical and stable Class Il, X5R, X7R and X5U
Note: Group A Inspection is not 103 =10,000 pF dielectric materials, which are intended for those applications
included unless designated in part number where added dielectric losses and less precision can be
tolerated.
. These capacitors are ideally suited as snubbers for switching
Performance Charts (Typlcal) power supplies, coupling and decoupling capacitors, inverter
” N . \ circu.itry,' lighting ballasts, and other high voltage pulse
6000 60% 1. Termination Type: 100% fired-on silver applications.
0 L |
D 4000 [~ X a0~
: 5
s 2000 g Whi Performance Characteristics
o —— 2 — === N750
& 0] ® —o=N7%0 o % === N1500 Dielectric Type (EIA Designation)
o s N1500 s == N2200 Specification
S 2000 0 | == N2200 QO -20% — 700 NPO (COG) X7R X5R X5U
5 s N4700 g N5600 Material Classification Type |, Ultra Stable, K76 Type ll, Stable, K2350 Type ll, Stable, K2500 Type ll, Stable, K5000
9 4000 N5600 5 4% Coefficient of Thermal Expansion 9x10%/°C 11x10°/°C 11x10°/°C 11x10°/°C
g S Density 7297in°
'g -6000 8 Operating Temperature Range -55 to +125°C I -55 to +85°C
s 8000 -80% Aging Rate 0 -2% Max per decade hour -3% Max per decade hour
© - +25 + %5 85 A5 5 25 45 65 85 105 125 Temperature Coefficient 430 PPM / °C +15% +22 / -56%
Temperature [Deg C] Temperature [Deg C] Voltage Coefficient Negligible ~20% Max @ WVDC -35% Max @ WVDC
\\ / \\ J Capacitance Range 1.6 pF to 310 pF 52 pF to 9500 pF I 55 pF to 0.010 pF 100 pF to 0.018 pF
0 g . . Voltage Range 3 kvDC to 20 kvDC
o (0)
Temperature Coefficient [PPM / °C] Temperature Coefficient [% Vs Temp] aiaion Resistance ©325°C T e e 2T
Insulation Resistance @ T Max 10,000 MQ or 100 MQ - yF, WJ/E is less
r ~ Dissipation Factor 0.1% Max I 2.5% Max
1, DWV 1.5 x WVDC
0
g A 1. Standard inspection and Group A testing, when required, is performed in accordance with applicable requirements of
(] o - 9 =
3 . N~ MIL-PRF-49467, DSCC 87125, DSCC 89087 and NASA GSFC S-311-15C.
< _ . . L . o N . . .
i \ \ o/ 2. Special testing including 100% Partial Discharge (Corona) is available upon request
° \ \ N2200/ 3. Custom voltages, package sizes and capacitance values available. Contact factory.
o 4 -
= Moo 4. Higher voltage parts may require encapsulation to prevent surface arc over and breakdown. When required, parts should
5 ° first be cleaned and oven dried at +85°C. Silicone rubbers or a suitable epoxy may be used and de-airing of encapsulates
8 5 \ is recommended.
1]
© 7 \ 5. Testing of higher voltage parts before installation and / or application of supplemental encapsulation, may be done in a
suitable, non-contaminating dielectric fluid like FC-40.
-8 |
0 10 20 30 40 5 60 70 8 90 100 6. Large ceramic capacitors are susceptible to damage when exposed to thermal and / or mechanical shock. Ensure care is
DC Working Voltage [%] taken while handling and during installation, or consider selecting leaded alternatives as detailed in catalog page CRT-0006.
\ J
Voltage Coefficient
CRT-0019 CRT-0001
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High Voltage Single Layer Bare Disc Capacitors High Voltage Single Layer Bare Disc Capacitors
Military & Commercial Grade - 3 kVDC to 10 kVDC Military & Commercial Grade - 3 kVDC to 10 kVDC
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Electrical / Mechanical Characteristics Part Number / Ordering Information
Working Dimensions [in] Capacitance Range [pF]
Disc Style 030 53
Voltage 4 D Max T Nom T Max _ NPO _ X5R = X7R = XsU D 1 W 1 22 K 1 M
Min Max Min Max Min Max Min Max 1 T
D0606 0.220 0.060 0.075 3.4 10 270 340 260 320 500 600
D0706 0.245 0.060 0.075 9.7 12 320 370 300 350 570 670 I I
D0806 0.275 0.060 0.075 12 15 410 500 380 470 730 900
D1006 0.330 0.060 0.075 20 24 640 780 600 730 1200 1400 D iSC I I scree ni ng
D1206 0.400 0.060 0.075 28 34 920 1100 870 1100 1700 2000
o D1406 0.460 0.060 0.075 38 46 1300 1500 1200 1400 2200 2700 D = Bare disc Style CapaC|tance Voltage M = Group A
a D1606 0525 0.060 0.075 50 61 1600 2000 1500 1900 3000 3600 ; .
i D1806 0.590 0.060 0.075 63 77 2100 2500 2000 2400 3700 4600 1030 Dlelectrlc Value in pF Tolerance 302 =3 kVDC
D2006 0.650 0.060 0.075 78 95 2600 3100 2400 2900 4600 5600 . . o
© D2206 0.710 0.060 0.075 94 110 3100 3800 2900 3500 5600 6800 - Reference N =NPO - Two significant J = 15%, NPO only 103 =10 kvDC
D2406 0.775 0.060 0.075 110 140 3700 4500 3500 4200 6600 8100 .
= =+109 =
D2606 0.840 0.060 0.075 130 160 4300 5300 4100 5000 7800 9500 table W =X5R figures, plus K=%10% 153 =15 kvDC
D2906 0.930 0.060 0.075 150 200 5000 6500 4700 6200 9000 12000 X = X7R number of zeros M = izofyo
D3206 1.030 0.060 0.075 200 240 6600 8000 6200 7500 12000 14000
D3606 1.150 0.060 0.075 230 310 7400 10000 7000 9500 13000 18000 Y = X5U 8R4 =8.4 pF P=-0/+100%
D0610 0.220 0.100 0.125 5.1 6.2 160 200 150 190 300 370 . .
D0710 0.245 0.100 0125 58 5.9 190 220 180 210 350 200 Note: Group A is not included unless 122 = 1200 pF Z=-20/+80%
D0810 0.275 0.100 0.125 7.3 9.2 250 300 230 280 410 540 designated in part number 223 = 22’000 pF
D1010 0.330 0.100 0.125 12 15 390 473 370 440 700 850
D1210 0.400 0.100 0.125 17 21 560 680 520 640 1000 1200
D1410 0.460 0.100 0.125 23 28 760 920 700 860 1400 1600
&) D1610 0525 0.100 0.125 30 37 950 1200 930 1100 1800 2200
g D1810 0.590 0.100 0.125 38 a7 1300 1500 1200 1400 2300 2800
X D2010 0.650 0.100 0.125 47 57 1500 1800 1500 1800 2800 3400
. 0.100 0.125
0 D2210 0710 57 69 1900 2300 1800 2100 3400 4000 Performance Charts (Typ|ca|)
D2410 0.775 0.100 0.125 69 83 2200 2700 2100 2600 4000 4900
D2610 0.840 0.100 0.125 79 97 2600 3100 2500 3000 4700 5700
D2910 0.930 0.100 0.125 92 120 3000 3900 2900 3700 5500 7100
D3210 1.030 0.100 0.125 120 150 3900 4800 3800 4500 7200 8700 e ~
D3610 1.150 0.100 0.125 140 180 4500 6100 4200 5700 3000 11000 ( 10% ) 2.
b
D4010 1.280 0.100 0.125 190 230 6200 7500 5800 7000 11000 13000
D0615 0.220 0.150 0.180 34 4.1 110 140 110 130 200 240 —/\ 15
D0715 0.245 0.150 0.180 3.9 4.6 130 150 120 150 230 270 = 0% )
D0815 0.275 0.150 0.180 s 6.1 170 200 150 190 300 360 = / M .
D1015 0330 0.150 0.180 7.8 9.6 260 310 240 300 460 570 40 8’
D1215 0.400 0.150 0.180 12 14 370 460 350 430 670 820 [=2] ° c
I3) D1415 0.460 0.150 0.180 15 19 510 610 470 580 900 1100 g © 05
a D1615 0.525 0.150 0.180 20 25 660 800 620 750 1200 1450 £ .20% —X7R| S
> D1815 0.590 0.150 0.180 25 31 830 1000 780 960 1500 1800 o - X5R ® 0 [ |
!
=< D2015 0.650 0.150 0.180 31 38 1000 1200 970 1200 1900 2200 8 5 == X5U o e |
u,. D2215 0.710 0.150 0.180 37 46 1300 1500 1200 1400 2200 2700 c -30% — 75 % 05
= D2415 0.775 0.150 0.180 a5 55 1500 1800 1400 1700 2700 3300 s / = :
D2615 0.840 0.150 0.180 53 65 1700 2100 1600 2000 3100 3800 'O 40% 8
D2915 0.930 0.150 0.180 60 80 2000 2600 1900 2500 3700 4700 g o -
D3215 1.030 0.150 0.180 80 o8 2600 3200 2500 3000 4800 5800 © ©
D3615 1.150 0.150 0.180 90 120 3000 4000 2800 3800 5300 7400 Q -50% (S Iy
D4015 1.280 0.150 0.180 120 150 4100 5000 3800 4700 7400 9000 / \\
D0620 0.220 0.200 0.235 2.5 3.1 84 100 78 95 150 180 -60% 2 1
D0720 0.245 0.200 0.235 2.9 3.5 96 110 90 110 170 200
55 35 15 5 25 45 65 8 105 125 55 0 25 85 105 125
D0820 0.275 0.200 0.235 3.8 4.6 120 150 110 140 220 270
D1020 0.330 0.200 0.235 5.9 7.2 190 230 180 220 350 420 Temperature [Deg C] Temperature [Deg C]
D1220 0.400 0.200 0.235 8.5 10 280 340 260 320 500 610 L )
o D1420 0.460 0.200 0.235 12 14 380 480 350 430 680 820 \. J
D D1620 0.525 0.200 0.235 15 18 500 600 470 560 890 1000
S D1820 0.590 0.200 0.235 19 23 620 770 580 720 1100 1400 C C 101 O C 101
2 D180 2 2 lass Il Temperature Coefficient NPO Temperature Coefficient
2 D2220 0.710 0.200 0.235 28 34 930 1100 870 1100 1700 2000
D2420 0.775 0.200 0.235 34 41 1100 1400 1000 1300 2000 2400
D2620 0.840 0.200 0.235 40 48 1300 1600 1200 1500 2400 2900 s ~\ { N
D2920 0.930 0.200 0.235 46 60 1500 2000 1400 1800 2700 3500 10
D3220 1.030 0.200 0.235 60 73 2000 2400 1900 2300 3600 4300 0
D3620 1.150 0.200 0.235 68 93 2200 3000 2100 2800 4000 5500 5 b
—
D4020 1.280 0.200 0.235 94 110 3100 3700 2900 3500 5600 6800 a\'_ﬂ' °\°
D0630 0.220 0.300 0.350 1.6 2.1 55 68 52 64 100 120 ot 0 b —
D0730 0.245 0.300 0.350 19 23 64 76 60 71 120 130 g 5 % 5
D0830 0.275 0.300 0.350 2.4 3.1 52 100 76 94 150 180 c c
D1030 0330 0300 0.350 39 48 130 160 120 150 230 280 _tcﬂ 10 g \I
D1230 0.400 0.300 0.350 5.7 6.9 180 230 180 210 340 410 o \ \ Mo o NPO
1) D1430 0.460 0.300 0350 7.7 9.4 250 300 230 290 450 550 o 15 ——X7R X5R P === X7R/X5R
a D1630 0525 0300 0.350 10 12 330 400 310 370 600 720 o \ \ —a— X5U/ Z5U o -10 —av5U/ 750
c
> D1830 0.590 0.300 0.350 12 16 410 510 390 480 750 920 g -20 ©
K D2030 0.650 0.300 0.350 16 20 520 620 490 590 930 1100 b= \ = .
Lo D2230 0.710 0.300 0.350 19 23 620 760 580 710 1100 1360 S -25 S
D2430 0.775 0.300 0.350 23 28 740 910 690 850 1300 1600 o .30 \ o -15
D2630 0.840 0300 0.350 26 32 870 1000 820 1000 1600 1900 © 8
D2930 0.930 0.300 0.350 30 40 1000 1300 950 1200 1800 2400 0 35
D3230 1.030 0.300 0.350 40 49 1300 1600 1300 1500 2400 2900
D3630 1.150 0300 0.350 15 60 1500 2000 1400 1900 2700 3600 40 | 20
D4030 1.280 0.300 0.350 60 77 2100 2500 1900 2300 3700 4500 0 10 20 30 40 50 60 70 80 90 100 1 10 100 1000 10000
D1040 0330 0.400 0.460 32 35 100 110 98 100 190 200
D1240 0.400 0.400 0.460 4.6 5 150 170 140 160 270 300 C i I "0, Frequency [KHZ]
- - L . DC Working Voltage [%]
D1440 0.460 0.400 0.460 6.2 6.8 200 220 190 210 360 400 L ) \ )
D1640 0525 0.400 0.460 8.1 8.9 270 290 250 270 480 520
o D1840 0.590 0.400 0.460 10 11 330 370 310 350 600 670
a D2040 0.650 0.400 0.460 13 14 410 450 390 430 750 820 C ff i C i
a Voltage Coefficient apacitance Vs Frequency
= D2240 0710 0.400 0.460 15 17 500 550 470 520 900 1000
p= D2440 0775 0.400 0.460 18 20 600 660 560 620 1100 1200
~ D2640 0.812 0.400 0.460 21 23 700 770 660 720 1300 1400
D2940 0.930 0.400 0.460 24 30 810 960 760 900 1500 1700
D3240 1.030 0.400 0.460 32 36 1000 1200 1000 1100 1900 2100
D3640 1.150 0.400 0.460 36 45 1200 1500 1100 1400 2200 2600 CRT-0001 CRT-0001
36 D4040 1.280 0.400 0.460 50 56 1700 1800 1600 1700 3000 3300 Rev 1410 Rev 1410




High Voltage Single Layer Bare Rectangular Capacitors High Voltage Single Layer Bare Rectangular Capacitors
Military & Commercial Grade - 3 kVDC to 10 kVDC Military & Commercial Grade - 3 kVDC to 10 kVDC

CalRamic Technologies LLC manufactures a series of Electrical / Mechanical Characteristics
highly reliable, single layer, rectangular ceramic capacitors that Dimensions [in] Capacitance Range [pF]
are designed and manufactured under strict quality control Working Styl
S . . yle L w T T NPO X5R X7R X5U
guidelines to ensure unparalleled performance in high voltage Voltage £0.010 | +0.010 Max Nom - - - -
applications. = = Min Max Min Max Min Max Min Max
These capacitors, WhICh draw on th|rty plus years Of proven o 3408 0.340 0.080 0.075 0.060 6.8 8.1 230 275 200 240 460 550
5625 0.560 0.250 0.075 0.060 35 42 1200 1400 1000 1200 2400 2900
design and process experience, utilize double action pressing g 5439 0.540 0.390 0.075 0.060 53 64 1800 2200 1600 1900 3600 4300
to minimize gradients Wlthln the dieleCtric pOWder and prOduce z 7050 0.700 0.500 0.075 0.060 88 106 3000 3600 2600 3100 6000 7100
| a finished capacitor with a uniform fired ceramic density. 100100 1.000 1.000 0.075 0.060 250 300 8500 10200 7500 9000 17000 20000
€ w > T — Capacitors are available with ultra stable Class |, NPO 3408 0-340 0-080 0-125 0-100 4 5 140 170 120 150 270 340
dielectrics, essential where low losses and tight capacitance g 5625 9-560 9250 0125 0-100 aa ad 700 870 620 7700 1400 1700
3 tolerances are critical and stable Class Il, X5R, X7R and X5U = 5439 0540 0390 0128 0100 2 i 1100 1300 240 1200 2100 2600
dielectric materials, which are intended for those applications © 7950 e s a1 o 2 = i 2 ks e =0 i
. L. 100100 1.000 1.000 0.125 0.100 150 184 5000 6200 4400 5500 10000 12400
L where higher losses and less precision can be tolerated. 3208 5270 5080 5150 5100 = = - . - - . .
These capacitors are ideally suited as snubbers for switching 8 5625 0.560 0.250 0.180 0.180 14 17 470 580 410 500 940 1200
power supplies, coupling and decoupling capacitors, inverter 3 5439 0.540 0.390 0.180 0.180 21 26 700 870 620 760 1400 1700
circuitry, lighting ballasts, and other high voltage pulse N 7050 0.700 0.500 0.180 0.180 35 43 1200 1400 100 1300 2300 2900
—V— applications_ 100100 1.000 1.000 0.180 0.180 100 120 3400 4100 2900 3600 6700 8200
3408 0.340 0.080 0.235 0.200 . L) L] o L) L] L) .
1. Terminatlon Type: 100% fil'ed-on s||ver <é 5625 0.560 0.250 0.235 0.200 11 13 350 430 310 380 710 870
x~ 5439 0.540 0.390 0.235 0.200 16 19 530 650 470 570 1100 1300
g 7050 0.700 0.500 0.235 0.200 26 32 880 1100 780 950 1800 2200
100100 1.000 1.000 0.235 0.200 75 92 2500 3100 2200 2700 5000 6200
3408 0.340 0.080 0.350 0.300 o o o o o o L4 L4
Performance CharaCteI'ISthS 8 5625 0.560 0.250 0.350 0.300 7 8.5 240 290 210 250 470 580
i 5439 0.540 0.390 0.350 0.300 11 13 350 430 310 380 710 870
Specification Dielectric Type (EIA DeSignation) :‘2 7050 0.700 0.500 0.350 0.300 17 21 590 720 520 630 1200 1400
NPO (COG) X7R X5R X5U 100100 1.000 1.000 0.350 0.300 50 60 1700 2100 1500 1800 3400 4100
Material Classification Type |, Ultra Stable, K76 Type ll, Stable, K2350 Type ll, Stable, K2500 Type I, Stable, K5000 3408 0.340 0.080 0.460 0.400 . . . . . . . .
Coefficient of Thermal Expansion 9x10%/°C 11x10%/°C 11x10%/°C 11x10%/°C 8 5625 0.560 0.250 0.460 0.400 5.2 6.4 180 220 160 190 350 430
Density 72g/in® i 5439 0.540 0.390 0.460 0.400 7.9 9.6 270 330 230 290 530 650
Operating Temperature Range -55 to +125°C I -55 to +85°C 54 7050 0.700 0.500 0.460 0.400 13 16 440 540 390 470 880 1100
Aging Rate 0 -2% Max per decade hour -3% Max per decade hour 100100 1.000 1.000 0.460 0.400 37 46 1300 1500 1100 1400 2500 3100
Temperature Coefficient +30 PPM/°C +15% +22/ -56%
Voltage Coefficient Negligible -20% Max @ WVDC -35% Max @ WVDC
Capacitance Range 5.2 pF to 300 pF 120 pF to 9000 pF I 140 pF to 10,200 pF 270 pF to 0.020 uF
Voltage Range 3 kVDC to 20 kvDC
Insulation Resistance @ +25°C 100,000 MQ or 1000 MQ - uF, WIE is less Part Number / Ordering Information
Insulation Resistance @ T Max 10,000 MQ or 100 MQ - uF, WIE is less
Dissipation Factor 0.1% Max | 2.5% Max I SL | 7050 | W | 122 | K | 752 | M |
DWV 1.5 x WVDC 1 T
I I
1. Standard inspection and Group A testing, when required, is performed in accordance with applicable requirements of Disc I r I Screening
MIL-PRF-49467, DSCC 87125, DSCC 89087 and NASA GSFC S-311-15C. SL=Single layer  Style I Capacitance I Voltage M = Group A
2. Special testing including 100% Partial Discharge (Corona) is available upon request. 7050 Dielectric Value in pF Tolerance 752 =17.5 kVDC
3. Custom voltages, package sizes and capacitance values available. Contact factory. - Reference N =NPO - Two significant J = £5%, NPO only 103 = 10 kvDC
4. Higher voltage parts may require encapsulation to prevent surface arc over and breakdown. When required, parts should first table W=X5R figures, plus K=110% 153 =15 kvDC
be cleaned and oven dried at +85°C. Silicone rubbers or a suitable epoxy may be used and de-airing of encapsulates X=X7R number of zeros M = $20%
is recommended. Y = X5U 6R8 = 6.8 pF P=-0/+100%
5. Testing of higher voltage parts before installation and / or application of supplemental encapsulation, may be done in a L DS AT e TS AL Z=-201+80%
suitable, non-contaminating dielectric fluid like FC-40. gdeslanatedmpartoumber ARSI
6. Large ceramic capacitors are susceptible to damage when exposed to thermal and / or mechanical shock. Ensure care is taken
while handling and during installation, or consider selecting a leaded alternative.
CRT-0007 CRT-0007
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High Voltage Single Layer Bare Rectangular Capacitors
Military & Commercial Grade - 3 kVDC to 10 kVDC
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High Voltage Radial Leaded Disc Capacitors

High Temperature +200°C Rated - 3 kVDC to 20 kVDC
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CalRamic Technologies LLC manufactures a series of
Ii highly reliable, single layer, leaded ceramic disc capacitors
that are designed and manufactured under strict quality

control guidelines to ensure unparalleled performance in
high temperature, high voltage applications.

These capacitors, which draw on thirty plus years of proven

— 2 o LN design and process experience, utilize double action
H Igh Te m p ’ oo c pressing to minimize gradients within the dielectric powder
and produce a finished capacitor with a uniform fired
ceramic density.

. Capacitors are available with ultra stable Class I, NPO
1.250” Min

dielectrics, essential where low losses and tight capacitance
| tolerances are critical and stable Class Il, X7R type dielectric
materials, which are intended for those applications where

Lead Type "2 higher losses and less precision can be tolerated.

- CCFE These capacitors are ideally suited as snubbers for switching

[ ]
- ) ) ower supplies, coupling and decoupling capacitors, inverter
e ALRAMlC (775) 851-3580 / calramic.com / 5462 Louie Lane / Reno, NV 89511 USA . Lead Size: D30, D40 @ 0.025” Dia (#22 AWG) [0.64 mm] Eircuit :i)ghting ballistsg and otheriigfvoltpage i
"® TECHNOLOGIES LLC D50 & larger @ 0.32” Dia (#20 AWG) [0.81 mm] iy, et » anc c P
. Lead Finish: Solder applications intended for the high temperature down-hole,

Order of marking may vary depending on size of capacitor automotive and industrial markets.

Performance Characteristics

Specification
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. Standard inspection and Group A testing, when required, is performed in accordance with applicable requirements of
MIL-PRF-49467, DSCC 87125, DSCC 89087 and NASA GSFC S-311-15C.

. Special testing including 100% Partial Discharge (Corona) is available upon request.
. Custom voltages, package sizes, lead configurations and capacitance values available. Contact factory.

. Higher voltage parts may require encapsulation to prevent surface arc over and breakdown. When required, parts should first
be cleaned and oven dried at +85°C. A suitable encapsulant, capable of withstanding the extreme conditions associated with
these applications, may be used and de-airing of coatings is recommended.

. Testing of higher voltage parts before installation and / or supplemental encapsulation, may be done in a suitable,
non-contaminating dielectric fluid like FC-40.

. Large ceramic capacitors, even leaded devices are susceptible to damage when exposed to thermal and / or mechanical
shock. Refer to Technical Bulletin AN103 for handling and installation recommendations.
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High Voltage Radial Leaded Disc Capacitors High Voltage Radial Leaded Disc Capacitors
High Temperature +200°C Rated - 3 kVDC to 20 kVDC High Temperature +200°C Rated - 3 kVDC to 20 kVDC

Electrical / Mechanical Characteristics Part Number / Ordering Information
Dimensions [in itance Ran F
Working | oo ensions [in] Capacitance Range [pF] [AT] D30 [ D50] X [ ARA] J |
Voltage yle DM HTNPO HTX7R T
ax S +£0.030 T Max
Min Max Min Max I
D30 0.300 0.250 0.210 8.4 12 260 350 .
D40 0.400 0.250 0.210 12 24 380 730 Series I I * I
D50 0.500 0.375 0.210 28 46 870 1400 HT = High Temp Voltage I Dielectric I Tolerance
8 ggg E:gg g;z g:’:g 22 :; ;zgg ;:gg +200 °C D30 = 3 kVDC Style N = HTNPO Capacitance J = 15%, NPO only
i D80 0.800 0.500 0.210 o4 110 2900 3500 D100 =10 kVvDC D50 X =HTX7R Value in pF K=*10%
™ D90 0.900 0.500 0.210 110 160 3500 5000 D150 =15 kVvDC - Reference - Two significant M = +20%
D100 1.000 0.500 0.210 150 200 4700 6200 table figures, pIUS P=-0/+100%
D120 1.200 0.500 0.210 200 310 6200 9500
D140 1.400 0.625 0.210 310 350 9600 12000 number of zeros Z=-201/+80%
D30 0.300 0.250 0.250 5.1 6.9 150 210 1R4 =1.4 pF
D40 0.400 0.250 0.250 73 15 230 440 120 = 12 pF
D50 0.500 0.375 0.250 17 28 520 860 192 = 1900 pF
($) D60 0.600 0.375 0.250 23 37 700 1100
o D70 0.700 0.500 0.250 38 57 1200 1800
i D80 0.800 0.500 0.250 57 69 1800 2100 Performance Charts (Typical)
0 D90 0.900 0.500 0.250 69 97 2100 3000
D100 1.000 0.500 0.250 92 120 2900 3700
D120 1.200 0.500 0.250 120 180 3800 5700 (o ) . A
D140 1.400 0.625 0.250 190 230 5800 7000 :
D30 0.300 0.250 0.310 3.4 4.6 100 150 0% 15
D40 0.400 0.250 0.310 5 9.6 150 300 g 0% — \ S
o D50 0.500 0.375 0.310 12 19 350 580 ° \ g 10
a D60 0.600 0.375 0.310 15 25 470 750 2 20% £ s
> D70 0.700 0.500 0.310 25 38 780 1200 g -30% \ 5
=< D80 0.800 0.500 0.310 37 46 1200 1400 o ) \ o 00 >
0 D90 0.900 0.500 0.310 45 65 1400 2000 S 0% Q
N~ D100 1.000 0.500 0.310 60 80 1900 2500 § - \ 8 08
D120 1.200 0.500 0.310 80 120 2500 3800 s \ S 40
D140 1.400 0.625 0.310 120 150 3800 4700 S % 2
D30 0.300 0.250 0.365 25 35 78 110 S 0% O s
D40 0.400 0.250 0.365 38 7.2 110 220 20
D50 0.500 0.375 0.365 8.5 14 260 430 -80% | 5 0 25 85 105 125 145 165 185 200
o D60 0.600 0.375 0.365 12 18 350 560 55 35 -15 5 25 45 65 85 105 125 145 165 185 200
g D70 0.700 0.500 0.365 19 28 580 880 Temperature [Deg C] Temperature [Deg C]
=~ D80 0.800 0.500 0.365 28 34 870 1100 \. J - ~
(=} 0.900 0.500 0.365 34 48 1000 1500 .. -
- > — — e = = s S HTX7R Temperature Coefficient HTNPO Temperature Coefficient
D120 1.200 0.500 0.365 60 93 1900 2800
D140 1.400 0.625 0.365 94 110 2900 3500 P _ P _
D30 0.300 0.250 0.474 16 2.3 52 71 1, 5.
D40 0.400 0.250 0.475 2.4 48 76 150 0
D50 0.500 0.375 0.475 57 9.4 180 290 =
O D60 0.600 0.375 0.475 7.7 12 230 370 = 4 E 4
g D70 0.700 0.500 0.475 12 20 390 590 g 2 5
x D80 0.800 0.500 0.475 19 23 580 710 s S 3
0 D90 0.900 0.500 0.475 23 32 690 1000 5 = L — o
~ D100 1.000 0.500 0.475 30 40 950 1200 e ’_:;2 £ xR
D120 1.200 0.500 0.475 40 60 1300 1900 < 4 £ 2
D140 1.400 0.625 0.475 60 77 1900 2300 2 s .% /
D50 0.500 0.375 0.575 46 6.8 140 210 s R o |
D60 0.600 0.375 0.575 6.2 8.9 190 270 S a
O D70 0.700 0.500 0.575 10 14 310 430 7
g D80 0.800 0.500 0.575 15 17 470 520 0 -—
~ D90 0.900 0.500 0.575 18 23 560 720 8. ; " 100 1000 10000 0.1 100 200 300 400 500 600 700 800 900 1000
o D100 1.000 0.500 0.575 24 30 760 900 Frequency [kHz]
N D120 1.200 0.500 0.575 32 45 1000 1400 L Frequency [KHz] ) k d Y y
D140 1.400 0.625 0.575 50 56 1600 1700
Capacitance Vs Frequency Dissipation Factor Vs Frequency
CRT-0018 CRT-0018
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High Temperature - High Voltage Leaded Capacitors
200°C Rated NPO / HTX7R — 50 Vdc to 10 KVdc

High Temperature - High Voltage Leaded Capacitors
200°C Rated NPO / HTX7R — 50 Vdc to 10 KVdc

Electrical Characteristics

CalRamic Technologies LLC manufactures a series of -
. . . . . HT NPO Capacitance Range [Max]
highly reliable, encapsulated radial / axial leaded ceramic
) ] ! Style HTRO1 HTRO02 HTRO3 HTRO04 HTRO5 HTR06 HTRO7 HTA10 HTA11 HTA12 HTA13 HTA14
capacitors that are designed specifically for those severe pm pres pres pres 253 pres v : 2 pres 03 "
E- @ conditions where the capacitor may be exposed to elevated e i 7 7 5 = 5 n e = 55 .
Diameter H H Y
—|‘_’| levels of mechanical stress and high temperature conditions. 200 392 392 392 183 473 683 o 102 252 682 o
These assemblies are packaged in a high resistance, high 500 182 182 272 103 333 473 . 681 182 472 o
|<_ Width _'I Thickness | temperature rated case and backfilled with a high tempera- Q | 1000 561 561 102 332 183 163 104 181 an 222 B
1.250” . . . .
[31.75 mm] ture epoxy that provides enhanced electrical isolation and E 2000 . . . 561 392 562 223 . . 221 .
Min added environmental protection. 3000 . . . . 272 392 153 . . 221 .
i . . 4000 . . . . 681 222 472 . . . .
Height + Intended for continuous operation at full rated voltage and
. . 5000 . . . . o 102 372 o B B B
Height across the entire operating temperature range of -55 to
i L X . i 10000 [ [ [ [ [ [ 122 [ . . .
+200°C, these capacitors utilize a special internal design
1.250” g . . "
(3175 mm spec.m.cally mte.nded to redyc?e electric field stresses, thereby HTXTR Capacitance Range
Min providing a device that exhibits very low ESR characteristics Style HTRO1 HTRO02 HTR03 HTR04 HTRO5 HTRO06 HTRO7 HTA10 HTA1M1 HTA12 HTA13 HTA14
_1_ and no reduction in insulation resistance with life. CapRange | stTo | ExT | sTD | ExT | sTD | ExT | sTD | ExT | sTD | EXT | sTD | EXT | sTD | EXT | sTD | ExT | sTD | EXT | sTD | EXT | sTD | EXT | sTD | EXT
Lead 0.025” fo_ooz"u o,ozsnfo,oozng Available with ultra stable Class I, NPO and stable Class II, 50 | 823 | 124 | 823 | 124 | 823 | 124 | 474 | 824 | 125 | 185 | 185 | 275 | o | 273 | 393 | 683 | 104 | 184 | 274 | 274 | 304 | 684 | 105
Spacing [0.635 £0.05 mm] [0.635 £0.05 mm] X7R diel i als. th ) ideall ited 100 | 683 | 104 | 683 | 104 | 683 | 104 | 394 | 684 | 105 [ 155 | 155 | 225 | o o | 223 | 333 | 563 | 823 | 154 | 224 | 224 | 334 | 564 | 824
15 ?Cmc materials, 1 e.se (.:apaCItorS gre ' eg y Su'te_ 200 | 273 | 393 | 273 | 393 | 393 | 563 | 154 | 224 | 564 | 824 | 824 | 125 | o o | 822 | 123 | 333 | 473 | 823 | 124 | 124 | 184 | 334 | 474
. o for a variety of extreme applications associated with the high 500 | 392 | 562 | 392 | 562 | 682 | 103 | 223 | 333 | 224 [ 334 [ 334 [ a7a | o | o | 102 | 152 | 332 | 47 | 153 | 223 | 273 | 303 | 124 | 184
Lead Type: #22 AWG, silver plated, CCFE or solid nickel temperature aerospace, down-hole mining and automotive Q 1000 102 | 152 | 102 [ 152 | 182 | 272 | s62 | 822 | 563 | 823 | 823 [ 124 | 304 | 564 | 274 [ 301 | ea1 [ 102 | 272 [ 302 | s62 [ 822 | 333 | 473
industries. E 2000 | o . . . . o | 102 | 152 | 153 | 223 | 183 | 273 | 863 | 124 | o . . o | 561 | 102 | 152 | 222 | 682 | 103
3000 | o . . . . . . o | 562 | 822 | 822 | 103 | 333 | 473 | . . o | 391 | 561 | 102 | 122 | 332 | 472
Performance CharactensUCS 4000 . . . . . . . . 252 | 392 | 392 | 562 | 153 | 183 . . . . . . 271 | 391 | 122 | 182
5000 | o . . . . . . . . o | 222 | 332 | 103 | 123 | o . . . . . . o | 821 [ 122
Dielectric Type (EIA Designation) 10000] - . . . . - . . . . N 222 | 332 . . . . . . . . . .

Specification

Voltage Range

50 VDC to 10 kvDC

Insulation Resistance @ +25°C

100,000 MQ or 1000 MQ - uF, W/E is less

Insulation Resistance @ 200°C

100 MQ or 1 MQ - uF, W/E is less

Dissipation Factor

0.1% Max |

2.0% Max

DWV

2 x WVDC @ WVDC <200 VDC /1.5 x WWDC @ 200 VDC WVDC <1kVDC/1.2x WVDC @ WVDC 1kVDC

Mechanical Dimensions

NPO (COG) HTX7R HTX7R [Extended Range]
Material Classification Type |, Ultra Stable, K90 Type Il, Stable, K2100 Type Il, Stable, K2500 NOteS
e 5 a 6 fo
Coefficlont Of[;:::al o Sx107/C 29l LLESUMA 1. Group A screening available to MIL-PRF-49467 at +200°C. [Voltage conditioning performed at 1.5 x WVDC for
product rated at < 200 VDC].
Operating Temperature Range -55 to +200°C

Aging Rate 0 -2% Max per decade hour 2. Special testing including Partial Discharge (Corona) is available for product rated at 2500 VDC. Contact factory

Temperature Coefficient 60 PPM / °C +15 / -40% +15 / -60% for more information.

Voltage Coefficient Negligible -20% Max @ WVDC -35% Max @ WVDC 3. Custom voltages, package sizes and capacitance values available. Contact factory
Maximum Capacitance 0.10 yF HTR/ 0.010 pF HTA 1.8 yF HTR / 0.68 uF HTA 2.7 yF HTR /1.0 yF HTA 4. X7R dielectrics are not intended for AC line filtering applications.

5. Large ceramic capacitors, even leaded devices are susceptible to damage when exposed to thermal and / or
mechanical shock. Refer to Technical Bulletin AN103 for handling and installation recommendations.

Part Number / Ordering Information

[200C | HTRO3 | B| 103 [ K| 101 [N | M|
]

Dimensions Product Style [ S
inches [mm] I'.:201 [ HTRO2 | HTRO3 | HTRO4 | HTROS | HTRO6 | HTRO7 | HTAL0 | HTAL1 | HTA12 [ HTA13 | HTA14 High Temperature Lead Type EEmpL
| = Ni
Width - Max 0.200 | 0.200 | 0.200 | 0.300 | o0.500 | 0.700 | 1.500 . . . . . +200°C Rated Dielectri N = Nickel
[5.08] | [5.08] | [5.08] | [7.60] | [12.70] | [17.80] | [38.10] lelectric | C = CCFE, Ag Plate
0.200 | 0.200 | 0.200 | 0300 | 0.500 | 0.400 | 0.750 B=HIXTR Capacitance
Height - Max : . : . . . . 0170 | 0270 | 0.400 | 0500 | 0.750 _ . Tolerance |
[5.08] | [5.08] | [5.08] | [7.60] | [12.70] | [10.16] | [19.05] | [4.32] | [6.86] | [10.16] | [12.70] | [19.10] NSLIHe Value in pF olerance
Style - Two significant J = 5%, NPO only Voltage
Thickness - Max | 9100 | 0.00 | o0.150 | o0.150 | 0250 [ 0.250 | 0.300 . . . . . HTR - Radial figures, plus K = $10% 500 = 50 VDC
[2.54] | [2.54] | [3.81] | [3.81] | [6.35] | [6.35] | [7.62]
HTA - Axial number of zeros M = #¥20% 101 =100 VDC
Diameter - Max . . . . . . . 0.100 0.135 0.155 0.200 0.375 - Ref table 122 = 1200 pF P=-0/+100% 502 = 5 kVDC
[2.54] | [3.43] | [3.94] | [5.08] | [9.53] 103 = 10,000 pF Z=-20/+80% 103 = 10 KVDC
Lead Spacing 0.100 | 0.200 | 0.100 | 0.200 | 0.400 | o0.500 1.375 . . . . .
10.030 [0.762] [2.54] | [5.08] | [2.54] | [5.08] | [10.16] | [12.70] | [34.93]
CRT-0014 CRT-0014
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High Temperature - High Voltage Leaded Capacitors
200°C Rated NPO / HTX7R — 50 Vdc to 10 KVdc
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(775) 851-3580 / calramic.com / 5462 Louie Lane / Reno, NV 89511 USA

b

CalRamic Technologies LLC is an 1ISO9001-2008 Certified facility. Our commitment to Quality is our primary objective and
we pride ourselves on our satisfaction to our client base. Our Goal is to provide the upmost Quality from the initial contact
in introducing our company, to quoting the same day if possible, followed by offering short deliveries coupled with “on time
deliveries” of our products. And of course, what we consider the most important element, the reliability of the components
in the application once delivered. In addition, we remain dynamic and open to our customer’s inputs so we may continue
to improve in all aspects related to our chosen field. We continue to grow at a substantial rate and believe that is in direct
response to maintaining the Quality Objectives stated above.










