The MPH Series of capacitors are the updated version of Microelectronics Group
MHP series and designed specifically for high voltage and high RF current applications.
They are offered either in chip form, with axial or radial wire leads or axial silver ribbon
leads. This configuration assures low ESR, minimum inductance and high RF current
capabilities. Glass or epoxy encapsulation is available to protect the capacitors against
contaminants and humidity and to minimize partial discharge activity. Non standard
capacitance values, special tolerances and voltages, alternative dielectrics and other

mechanical configurations are available. The MPH Series can be supplied compliant
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High Power, High Current Capacitors

to the EU’s RoHS standard.

Features

Capacitance Range: 1pF to 5100pF
High Operating Voltages
- DC Voltage: 300Vdc to 7KVdc
- RF Voltage: 200Vrms to 5000Vrms
RF Current Rating up to 12A rms
Ultra Low ESR
High Q
Chip and Leaded Configurations Available
Encapsulation Options Available
High Reliability

Specification and Performance

Applications

* MRI Coils
* HF/RF Power Amplifiers

* Plasma Chambers

* Antenna Tuning

¢ High Power RFF Transmitters
* Inductive Heating

* Semiconductor Equipment

Piezoelectric and Aging Effects:

None

Temperature Range:

-55°C to +125°C

Temperature Coefficient of Capacitance (TCC):

+90430ppm/°C (-55°C to +125°C)

Q:

>10,000 (1.0pF to 1000pF) at 1 MHz
>10,000 (>1000pF) at 1KHz

Insulation Resistance:

>10°MQ at 25°C , at 500VDC
>10'MQ at 125°C , at 500VDC

Drift and Retrace:

10.02% or 0.02pF Whichever is Greater




Ng —
Microelectronics Inec.

MPH Series Overview

High Power, High Current Capacitors

Condensed Data for MPH RF Power Capacitors

Electrical Characteristics

Series MPH
Range (Case Size Format) MPH25 MPHI1 MPH2 MPH3
Capacitance Range (pF) 1-2700 1-5100 10-75 82-620
Standard Capacitance Values E-24 E-24 E-24 E-24

Capacitance Tolerances

B, C, D for capacitance C<10pF; E G, J, K, M for capacitance C>10pF;

Capacitance Range (pF) for
Voltage Range

1- 300 | 510 1300 2000 | 1-390 | 430 750 2400 10-75 82- 160- 360-
270 | 470 | 1200 | 1800 2700 680 | 2200 | 5100 155 330 620

VR Rated Voltage Vdc

2500 | 1500 | 1000 500 300 3600% | 2500 | 1000 600 7000 7000 | 5000 | 3600

RF Rated Voltage Vrms

1768 | 1060 | 707 354 212 2500 | 1800 | 700 425 5000 5000 3500 | 2500

Test Voltage Vdc 3000 | 1800 | 1500 750 450 4320 | 3000 | 1500 900 8400 8400 6000 | 4320
Reactive Power (KVAR) 4 22 1.5 1.2 1.0 12 6 6 3 18 18 18 12
Rating (kw)
RF Current Rating (Arms) 6 12
Length of Chip (L) in (mm) | = 53, 5 84) (Non-Encapsulated) 380 (9.65) 760 (19.30)
s
= | Width of Chi i
S| Wddhof Chip (W) in (mm) | 554 4 35) (Non-Encapsulated) 380 (9.65) 760 (19.30)
=
g Thickness of Chip (T) in 145 (3.68) for C . Value <6800F
-';) mm) (Encapsulated) (max . . or apacltance alue < P 1 1 2 M Afi 1 lati
g (mm) ( p ) ( ) 1165 (4.19) for Capacitance Value >680pF | ° 77 (4.50) may Increase to .236 (6.0) Max. After Glass Encapsulation
£
A| Ribbon Lead Dimension | | v
. oth: 500 (12.7) min Width: .24 (6.1) . o . .
in (mm) Thickness: .01 (0.25) Length: .750 (19.05) min Width: .350 (8.89) Thickness: .010 (0.25)
E Lead Material Pure Silver (99.9%) Tin plated copper
< .
3 Lead Bonding Silver Brazed 280°C Solder
=)
]
9] g -
2 2 Encapsulation Glass-Ceramic Coated on all 6 Sides Glass-Ceramic Coated on 4 Sides
E = High Frequency Polymer Optional High Frequency Polymer Optional
o :
© Lead Material Solder Coated Copper
g
- -
21 8 ) Lead Bonding High Temperature Solder
gl &0
5| 28 Encapsulation
O @ E P Glass-Ceramic Coated on all 6 Sides
s = High Frequency Polymer Optional

Lead Dimension

Dia=0.024%0.002 (0.61+0.051) Lenth=0.5 (12.7) min

* 1-100pF with extended working voltage 7000Vdc

AFM Microelectronics Inc

Phone (858)755-7688 « Fax (858)348-3217 - 3347 Industrial Court - Suite J - San Diego, CA 92121 USA

www.afmmicroelectronics.com 45
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Microetcnanics Inc MPH 25(MHPQ25)

High Voltage High Current, High RF Power Capacitors

Features Applications

¢ Capacitance Range: 1pF to 2700pF * MRI Coils

* High Q Low ESR/ESL * HF/RF Power Amplifiers

* High RF Power * Plasma Chambers

e Ultra Stable Performance * Antenna Tuning

* Operating Voltages * High Power RF Transmitters
- DC Voltage: 300Vdc to 2500Vdc * Inductive Heating
- RF Voltage: 200Vrms to 1800Vrms * Semiconductor Equipment

* RF Current Rating 6A rms

¢ Available with Encapsulation Option

AFM Part Number Code

M P H 25 A\ 101 J H C B B
Produc|t Series: Product Type: Termination Code: Tolellance:* Test |Code: Pacl|<aging:
M: High Frequency H: High Power A: Axial Wire; B: £0.1pF C: Commercial Test B: Bulk

AN: Non-Mag Axial Wire C: £0.25pF S: Special T: Tape & Reel
B: Axial Ribbon D: £0.5pF (Customer Defined) W: Waffle Pack
BN: Non-Mag Axial Ribbon F: +1% M: Hi-Rel
C: Pd/Ag Term G: 2%
G: Ag Term, Ni/Au Plated J: £5%
M: Microstrip K: £10%
MN: Non-Mag Microstrip M: +20%
N: Non Magnetic Term
(Ag Term., Cu/Sn Plated) *B,C,D for
P: Solder Dipped W Term in C<10pF
60/40 Sn/Pb
Q: Radial Wire
QN: Non-Mag Radial Wire
T: Ag Term, Ni/100% Sn
Plated (Pb Free)
Dielectrics: W: Ag Term, Ni Barrier, Voltage: Marking:
P: Porcelain 90/10 Sn/Pb Plated H: 300 Vdc B: Not Marked
J: 500 Vde M: Marked (Cap
L: 1000 Vdc code and tolerance)
Chip Size: Capacitance Code: N: 1500 Vdc S: Special Marking
25:2325 Lst two digits are P: 2500 Vdc

significant: Third

digit denotes number of
zero(s); R=Decimal point
2R0=2.0pF

101=100pF



Nﬂﬁcroe;éc;o_f;hs Ine. M P H 2 5 (M H P O 2 5)

High Voltage High Current, High RF Power Capacitors

Standard Capacitance Values

Cap. Cap. Tol. WVDC Cap Cap. Tol. WVDC Cap Cap. Tol. WVDC
Code pE V Code pE v Code pE A%
1RO 1.0 180 18 331 330

1R2 1.2 220 22 391 390 1500
1R5 1.5 270 27 471 470

1R8 1.8 330 33 561 560

2R2 2.2 390 39 681 680

2R7 2.7 B,C,D 470 47 821 820 FEG,J, K| 1000
3R3 33 560 56 EGJ K, 102 1000 M

3R9 3.9 2500 680 68 M 2500 122 1200

4R7 4.7 820 82 152 1500 500
5R6 5.6 101 100 182 1800

6R8 6.8 121 120 222 2200 300
8R2 8.2 151 150 272 2700

100 10 EGJ, K 181 180

120 12 M 221 220

150 15 271 270

* Special capacitance, tolances and WVDC are available, please consult with AFM.

Specification and Performance

Piezoelectric and Aging Effect: None
Temperature Range: -55°C to +125°C
Temperature Coefficient of Capacitance: +90+20ppm/°C

>10,000 (1pF~1000pF) at 1MHz

lity Fact :
Quality Factor (Q) >10,000 (1100pF~2700pF) at 1KHz

10°MQ min. at +25°C at rated WVDC

Insulation Resistance (IR, at Rated Voltage): .
( ge) 10°MQ min. at +125°C at rated WVDC

1pF~470pF: 120% of rated WVDC for 5 secs;
Dielectric Withstand Voltage (DWV): 560pF~1200pF: 150% of rated WVDC for 5 secs;
1500pF~2700pF: 250% of rated WVDC for 5 secs;

Capacitance Drift: 10.02% or +0.02pF, whichever is greater

AFM Microelectronics Inc
Phone (858)755-7688 « Fax (858)348-3217 - 3347 Industrial Court - Suite J - San Diego, CA 92121 USA
www.afmmicroelectronics.com 47
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Chip Dimensions

MPH 25(MHPQ25)

High Voltage High Current, High RF Power Capacitors

Termination Outline Lin (mm) W in (mm) _Tin (mm) B in(mm)
min max
MPH25C, MPH25G, + OZﬁiO 010
MPH25N, MPH25T, r ) (5 8;
MPH25W ) +
] +0.51~-0.25)) ('622(5)16022) 138 165 040 (1.02)
230 U (3.50) (4.19) max
F— +.070~-.010
MPH25P "_'_ (5.84
+1.78~-0.25)
Lead Options
Dimensions in (mm)
'(I-':er(;n Type Outline Add .070 inches (1.77mm) if Encapsulated DLe:?d St}fle
ode L - T 4 esignation
—
i i/ =l | 145(3.68)
lcrostrlp W . .
M/MN Non- — :tl Max for 1. Silver Braced leads attached
Magnetic T w = C<680pF for 99.9% Silver Leads
1: .500(12.7)min
. 240+ +
.245+.025 | .250%+.015 VtV 021%0_:000015 86'215(1__00612257)
(6.221+0.64) | (6.35%0.38) +-010:.001 (0.2520.025)
=+ a— 2. Leads Attached with High
—
~ Axial ] | - 165(4.19) Melting Temperature Solder
B/BN [ Ribbon/Non - —1 Max for plated copper lead
Magneti I C>680pF
——
Axial Wire/ .145(3.68)
A/AN N xla\’[ tre " Max for
on-Hlagne C<680pF Solder Coated Coppet
1: .500(12.7)min
: + +
2454025 | 250+.015 .OZéi(;l) d: .024+.002 (0.610%0.051)
+ + :
(6.220.64) | (6.35%0.38) Nominal Leads Attached with High
Melting Temperature Solder
- .165(4.19) Alloy
Radial Wire/ Y
Q/ QN Non-Magneti —T Max for
= T C>680pF
d 14
— S— E—
AFM Microelectronics Inc
Phone (858)755-7688 - Fax (858)348-3217 « 3347 Industrial Court - Suite J - San Diego, CA 92121 USA
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High Voltage High Current, High RF Power Capacitors

Environmental Tests
MPH25 Series Capacitors are designed and manufactured to meet and exceed the requirements of EIA-198, MIL-PRF-55681 and MIL-
PRF-123.

Ttem Specifications Method

MIL-STD-202, Method 107, Condition A.

At the maximum rated temperature (-55°C and +125°C) stay 30
Thermal Shock minutes, the time of removing shall be not more than 3 minutes.
DWV: the initial value Perform the five cycles.

IR: shall be not less than 30% the initial value
Capacitance Change: no more than 0.5% or 0.5pF

Moisture MIL-STD-202, Method 106
Resistance

DWV: the initial value MIL-STD-202, Method 103, Condition A, with 1.5 volts D.C.
Humidity IR: the initial value applied while subjected to an environment of 85°C with 85%

(steady state) Capacitance Change: no more than 0.3% or 0.3pF | relative humidity for 240 hours min.

IR: shall be not less than 30% the initial value MiIL-Std-202, Method 108, for 2000 hours, at 125°C.
Life Capacitance Change: no more than 0.2% no less than 1500V, 120% Rated voltage D.C. applied;
less than 1500V, 150% rated voltage D.C. applied.

Performance Curve

ESR vs.Capacitance ESR vs.Capacitance
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Q vs.Capacitance

MPH 25(MHPQO25)

High Voltage High Current, High RF Power Capacitors
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High Voltage High Current, High RF Power Capacitors

Features Applications

* Capacitance Range: 1pF to 5100pF * MRI Coils

* High Q Low ESR/ESL * HF/RF Power Amplifiers
* High RF Power * Plasma Chambers

Ultra Stable Performance « Antenna Tuning

Operating Voltages

- DC Voltage: 600Vdc to 3600Vdc

- RF Voltage: 425Vrms to 2500Vrms
Extended WVDC up to 7200 Vdc

* High Power RF Transmitters
¢ Inductive Heating

* Semiconductor Equipment

RF Current Rating 12A rms

Available with Encapsulation Option

AFM Part Number Code

M P H U 1 B 101 J R C M B G
Product Series: Product Type: Termination Code: Tolerance: Test Code: Packaging:
M: High Frequency | F; High Power A: Axial Wire; F: 1% C: Commercial Test B: Bulk
AN: Non-Mag Axial Wire G: +2% S: Special W: Waffle Pack
B: Axial Ribbon J: +5% (Customer Defined)
. BN: Non-Mag Axial Ribbon K +10% M: Hi-Rel
Blank: with C: Pd/Ag Term M: +20%

encapsulated G: Ag Term, Ni/Au Plated
U: Without | wp: Microstrip

encapsulated | N, Non-Mag Microstrip

N: Non Magnetic Term

(Ag Term., Cu/Sn Plated)

P: Solder Dipped W Term in

Voltage: .
. . 60/40 Sn/Pb 8 ; E lation:
Dielectrics: Q: Radial Wire J: 500 Vde Marking: 5 1nczp\s’;l :; ion
P: Porcelain QN Non-Mae Radial Wi 1. 1000 Vdc B: Not Marked ank: Without
: g Radial Wire M: Marked (Ca Encapsulated
T: Ag Term, Ni/100% Sn P: 2500 Vde ' b G: Gl ulated
A8 > ’ de and tolerance)  fofass encapsulate
R: 3600 Vdc co X
Plated (Pb Free) . $: Special Marking E: Epoxy encapsulated
W: Ag Term, Ni Barrier, Capacitance Code: T:5000 Vde ’ U: Polymer Coating
90/10 Sn/Pb Plated st two digits are Ui 7200 Vde

significant: Third

digit denotes number of

Case Size: zero(s); R=Decimal point
1: 3838 2R0=2.0pF

101=100pF
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MPH 1 (MHP1-MHPU1)

High Voltage, High Current, High RF Power Capacitors

Standard Capacitance Values

*STD.:Standard Voltage;  EXT.: Extended Voltage

CAP CAP — RATED WVdc CAP CAP S~ RATED WVdc CAP CAP — RATED WVdc
CODE (pF) STD.* | EXT.x | CODE ®F) STD. EXT. CODE (pF) STD. EXT.
1RO 1.0 220 22 471 470
1R2 1.2 270 27 561 560 3600
1R5 15 330 33 681 680
1R8 1.8 390 39 821 820 FG
2R2 2.2 470 47 7200 102 1000 KM
2R7 2.7 560 56 122 1200
B,C,D ’ ’ 1000
3R3 33 680 68 152 1500
3R9 3.9 820 82 182 1800
3600 7200 EGL 3600 NA
4R7 4.7 101 100 KM 222 2200
5R6 5.6 121 120 272 2700
6R8 6.8 151 150 5000 332 3300 | G,J,K, s00
8R2 8.2 181 180 472 4700 M
100 10 221 220 512 5100
120 12 3 271 270
EG,]J, NA
150 15 KM 331 330
180 18 391 390
* Special capacitance, tolances and WVDC are available, please consult with AFM.
Specification and Performance
Piezoelectric and Aging Effect: None

Temperature Range:

-55°C to +125°C

Temperature Coefficient of Capacitance:

+90+30ppm/°C

Quiality Factor (Q) :

>10,000 (1pF~1000pF) at 1MHz
>10,000 (1100pF~5100pF) at 1KHz

Insulation Resistance (IR, at Rated Voltage):

10°MQ min. at +25°C at rated WVDC
10*MQ min. at +125°C at rated WVDC

Dielectric Withstand Voltage (DWV):

1pF~680pF: 120% of rated WVDC for 5 secs;
820pF~2200pF: 150% of rated WVDC for 5 secs;
2700pF~5100pF: 250% of rated WVDC for 5 secs;

Capacitance Drift:

10.02% or £0.02pF, whichever is greater

52

AFM Microelectronics Inc
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High Voltage, High Current, High RF Power Capacitors

C h | p DI mens | ons All Dimensions are in Inches (mm)

380 max
Length of Chip / .
g Encapsulated (L) in (mm) .380 (9.65) /.550(13.97) max after encapsulation 9.65)
A
3 | Width of Chip/ .
.g Encapsulated (W) n (mm) .380 (9.65) / .550(13.97) max after encapsulation ,3?90621;)4
w o
=l
o . v
g Thickness of Chip (T) in ZZ) (‘;'gg) may mgre”? o
(mm) (Encapsulated) (max) ’ (5.99) max. a ter glass A77 tC——
encapsulation (4.50)
Lea d OptIO NS All Dimensions are in Inches (mm)
Capacitor Dimensions Lead Dimensions
Term Type Outlines Lead
Code Length Width Thickness Length Width Thickness Material
d<) (W) (T¢) d<) W) (T¢)
: ._ \\_\' ¥ /'{:
. . i ‘1//T,/
M/MN | Mictosttip/
Non-Magnetic[ . <~~~
NN 750 350 010
(19.05) +.010 +.005
min (8.89 (0.25

+0.25) +0.13
B/BN |Axial Ribbon/
Non-Magnetic

Solder-plated
.380 Copper leaded
+.015~-.010 .038 177 (Pure Silver
R |Radial Ribbon (9.65 +.010 4.5) 394 £.039 (.114 +£.005] .012 £.002 Ribbon
+0.38~-0.25)[(9.65£0.25) max (10 £1) [(2.9 £0.13)] (0.3 £0.05) [ with Glass
Ecapsulation)

787
Q/QN | Radial Wire/ . (20)
Non-Magnetic| e min

' Dia.=.031 £.004

(0.8 £0.1)
Axial Wire/ ,\ 1.18
A/AN |Non-Magnetic t\f‘s‘:@l (30
o Y min

AFM Microelectronics Inc
Phone (858)755-7688 « Fax (858)348-3217 - 3347 Industrial Court - Suite J - San Diego, CA 92121 USA
www.afmmicroelectronics.com 53



@ MPH 1 (MHP1-MHPU1)

Microelectronics Ine.
High Voltage, High Current, High RF Power Capacitors

Environmental Tests
MPHI1 Series Capacitors ate designed and manufactured to meet and exceed the requirements of EIA-198, MIL-PRF-55681 and MIL-

PRF-123.

Ttem Specifications Method

MIL-STD-202, Method 107, Condition A.

At the maximum rated temperature (-55°C and +125°C) stay 30
Thermal Shock | DWV: the initial value minutes, the time of removing shall be not more than 3 minutes.
IR: shall be not less than 30% the initial value Perform the five cycles.

Capacitance Change: no more than 0.5% or 0.5pF

Moisture MIL-STD-202, Method 106
Resistance

DWV: the initial value MIL-STD-202, Method 103, Condition A, with 1.5 volts D.C.
Humidity IR: the initial value applied while subjected to an environment of 85°C with 85%

(steady state) | Capacitance Change: no more than 0.3% or 0.3pF | relative humidity for 240 hours min.

MIL-STD-202, Method 108, for 2000 hours, at 125°C.

Life IR: shall be not less than 30% the initial value Rated voltage=7200V: 100% Rated Voltage D.C. applied.
Capacitance Change: no more than 0.2% 1500V <=Rated Voltage<72000V: 120% Rated Volatge D.C. applied.
Rated voltage >1500V: 150% Rated Voltage D.C. applied.

Performance Curve

ESR vs.Capacitance ESR vs.Capacitance
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N‘mmm MPH 1 (MHP1-MHPU1)

High Voltage, High Current, High RF Power Capacitors

Q vs.Capacitance
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Features

MPH 2 (MHP2-MHPU2)

High Power, High Current, Silver Ribbon Leaded Capacitors

* Capacitance Range: 10pF to 75pF
* High Q Low ESR/ESL

High RF Power

Ultra Stable Performance

* Operating Voltages
- DC Voltage: 7000Vdc
- RF Voltage: 5000Vrms
¢ RF Current Rating: 12A rms

* Available with Encapsulation Option

AFM Part Number Code

Applications

* MRI Coils

* HF/RF Power Amplifiers

¢ Plasma Chambers

* Antenna Tuning

* High Power RF Transmitters

* Inductive Heating

* Semiconductor Equipment

1T4 P H U 2 B 0 ] K C M B G
Product Series: Product Type: Termination Code: Tolerance: Test Code: Packaging:
M: High Frequency| H: High Power B: Axial Ribbon F: 1% C: Commertcial Test B: Bulk
C: Pd/Ag Term G: £2% S: Special W: Waffle Pack
Blank: with N: Non Magnetic J: £5% (Customer Defined)
encapsulated Term (Ag Term, K: £10% M: Hi-Rel
U: Without Cu/Sn Plated) M: £20%
encapsulated P: Solder Dipped
W Term in 60/40 .
Dielectrics: Case Size: Sn/Pb Capacitance Code: Voltage: Marking: Encapsu'latmn:
P: Porcelain 2:7638  T: Ag Term, 1st two digits are U: 7000 Vdc B: Not Marked Blank: Without
Ni/100% Sn Plated ~ significant: Third digit M: Marked (Cap Encapsulated
(Pb Free) denotes number of code and tolerance) G: Glass encapsulated
U: Unencapsulated  zero(s); R=Decimal S: Special Marking E: Epoxy encapsulated
W: Ag Term, Ni point 2R0=2.0pF U: Other ploymer
Barrier, 90/10 Sn/  101=100pF encapsulated
Pb Plated
Specification and Performance
Piezoelectric and Aging Effect: None
Temperature Range: -55°C to +125°C
Temperature Coefficient of Capacitance: +90+30ppm/°C

Quality Factor (Q) :

>10,000 (1pE~1000pF) at 1MHz;

>10,000 (1100pF~5100pF) at 1KHz

Insulation Resistance (IR, Test Voltage 500V):

10°MQ min. at +25°C at rated WVDC;

10*MQ min. at +125°C at rated WVDC

Capacitance Drift:

10.02% or £0.02pF, whichever is greater

56

AFM Microelectronics Inc
Phone (858)755-7688 - Fax (858)348-3217 « 3347 Industrial Court - Suite J - San Diego, CA 92121 USA

www.afmmicroelectronics.com



Nﬁ ——
Microelectronics Inec.

MPH 2 (MHP2-MHPU?2)

High Power, High Current, Silver Ribbon Leaded Capacitors

Standard Capacitance Values

CAP CAP (pF) TOL WVDC CAP CAP (pF) TOL WVDC
CODE v CODE v
100 10 330 33
110 11 360 36
120 12 390 39
130 13 430 43
150 15 470 47
160 16 510 51
EGJ, KM 7000 EGJ,K,M 7000
180 18 560 56
200 20 620 62
220 22 680 68
240 24 750 75
270 27
300 30
C h | p D| mens | ONS Al Dimensions are in Inches (mm)
Length of Chip / Encapsulated (L) in (mm) 1D (1503 1082 (@607 e e 7760 max
encapsulation (19.3)
¢§ -
5 Width of Chip/ Encapsulated (W) in (mm) | .380 (9.65)/.550 (13.97) max after encapsulation
= .380 max
g . (9.65)
.S Thickness of Chip (T) in (mm) 177 (4.50) may increase to .236 (5.99) max. ’
]
g (Encapsulated) (max) after glass encapsulation
&
A Length: .750 (19.05) 177 3
Ribbon Lead (Axial) in (mm) Width: .350 (8.89) (4.50)
Thickness: .010 (0.25)
I_ea d OptIO NS Al Dimensions are in Inches (mm)
Lead Material Pure Silver | Solder Plated 1.062 max 750 min
3 (99.9%) Copper (26.97) — 1209 _
= — 4
E - .550
5 L 35 ]‘ max
7 - , (8.89) 13.97
< 3 Lead Bonding Silver Brazed | 280°C Solder (13.97)
5 ~— AN
=1 =}
8|z | |
}m: ﬁ Glass- Glass- _ -
g . Ceramic Ceramic t ]
8 Encapsulation Coated on all | Coated on all '2356 9r;1ax 0(1(? Zr;ax
6 Sides 4 Sides %) '

Phone (858)755-7688 - Fax (858)348-3217 - 3347 Industrial Court - Suite J

AFM Microelectronics Inc

www.afmmicroelectronics.com
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MPH 3 (MHP3-MHPU?3)

High Power, High Current, Silver Ribbon Leaded Capacitors

Features
¢ Capacitance Range: 82pF to 620pF

* High Q Low ESR/ESL
High RF Power

e Ultra Stable Performance
* Operating Voltages
- DC Voltage: 3600Vdc to 7000Vdc

- RF Voltage: 2500Vrms to 5000Vrms

* RF Current Rating 12A rms

e Available with Encapsulation Option, Chip

and Leaded Configurations

AFM Part Number Code

Applications
* MRI Coils

* HF/RF Power Amplifiers

e Plasma Chambers

 Antenna Tuning

* High Power RF Transmitters

* Inductive Heating

* Semiconductor Equipment

M P H U 3 B 101 ‘|] K C M B G
Product Series: Product Type: Termination Code: Tolerance: Test Code: Packaging:
M: High Frequency| H: High Power B: Axial Ribbon F: £1% C: Commercial Test B: Bulk
C: Pd/Ag Term G: £2% S: Special W: Waffle Pack
Blank: with N: Non Magnetic J: 5% (Customer Defined)
encapsulated Term (Ag Term, K: £10% M: Hi-Rel
U: Without Cu/Sn Plated) M: £20%
encapsulated P: Solder Dipped
W Term in 60/40
Dielectrics: Case Size: Sn/Pb Capacitance Code: Voltage: Matking: Encapstl'latlon:
P: Porcelain 3:7676 1+ AgTerm, 1st two digits are R: 3600 Vdc B: Not Marked Blank: Without
Ni/100% Sn Plated significant: Third digit T: 5000 Vdc M: Marked (Cap Encapsulated
(Pb Free) denotes aumber of U: 7000 Vdc code and tolerance) G: Glass encapsulated

U: Unencapsulated
W: Ag Term,
Barrier, 90/10 Sn/

Pb Plated

Specification and Performance:

) zero(s); R=Decimal point
Ni 2R0=2.0pF
101=100pF

E: Epoxy encapsulated
U: Other ploymer
encapsulated

S: Special Marking

Piezoelectric and Aging Effect:

None Exhibited

Temperature Range:

-55°C to +125°C

Temperature Coefficient of Capacitance:

+90£30ppm/°C

Quality Factor (Q) :

>10,000 (1pF~1000pF) at 1MHz;

>10,000 (1100pF~5100pF) at 1KHz

Insulation Resistance (IR, at Rated Voltage):

10°MQ min. at +25°C at rated WVDC;

10*MQ min. at +125°C at rated WVDC

Capacitance Drift:

+0.02% or £0.02pF, whichever is greater
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MPH 3 (MHP3-MHPU?3)

High Power, High Current, Silver Ribbon Leaded Capacitors

Standard Capacitance Values

CAP CAP (pF) TOL WVDC CAP CAP (pF) TOL WVDC
CODE A\ CODE A\
820 82 271 270
910 91 301 300 5000
101 100 331 330
111 110 7000 361 360
121 120 391 390
131 130 431 430
EGJ, KM EGJ, KM
151 150 471 470
161 160 511 510 3600
181 180 561 560
201 200 5000 621 620
221 220
241 240
C h | p D| mens | ONS All Dimensions ate in Inches (mm)
Length of Chip/ 760 max
Encapsulated (L) in .760 (19.3)/ 1.062 (2{).97) max after 193)
encapsulation
(mm)
g | Width of Chip / 760 (19.3)/ 1.062 (26.97) max after h 4
a Encapsulated (W) in .
encapsulation
= | (mm)
=]
.g Thickness of Chip (T) 177 (4.50) May Increase to .760 max
£ | in (mm) (Encapsulated) 236 (5.99) Max. After Glass (19.3)
£ | (max) Encapsulation
R v
Ribbon Lead (Axial) i Length: .750 (19.05)
oy (Axial) in Width: .350 (8.89)
Thickness: .010 (0.25) 177 (4.50) t C ]
I_ea d OptIO NS Al Dimensions are in Inches (mm)
1.062 max .750 min
26.97 19.05
2 Lead Material Pure Silver (99.9%) il @
=
=) ( \
§ -8 1.062
o "% max
,§ 'é Lead Bonding Silver Brazed 2657
3| 2 \ ) 2
& 2 -
A | |
g Glass-Ceramic Coated on all =
= Encapsulation 6 Sides 236 max .010 max
Epoxy Encapsulation Optional (5.99) (0.25)

AFM Microelectronics Inc
Phone (858)755-7688 « Fax (858)348-3217 - 3347 Industrial Court - Suite J - San Diego, CA 92121 USA
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Features

* Capacitance Range: 1pF to 2700pF

* High Q Low ESR/ESL

* High RF Power

* Operating Voltages
- DC Voltage: 300Vdc to 2500Vdc
- RF Voltage: 200Vrms to 1800Vrms

Ultra Stable Performance

* RF Current Rating 6A rms

MNH 25

High Voltage, High Current, High RF Power Capacitors

Applications

* MRI Coils

* HF/RF Power Amplifiers

* Plasma Chambers

* Antenna Tuning

* High Power RF Transmitters
* Inductive Heating

* Semiconductor Equipment

* Available with Encapsulation Option

AFM Part Number Code

M

Product Series:
M: High Frequency

N

Dielectrics:
N: NPO

Product Type:
H: High Power

H 25

Chip Size:

25:2325

A\ 101 J H C B B
Termina|tion Code: Toler|ance:* Test Code: Pac]|(aging:
A: Axial Wire; B: £0.1pF C: Commercial Test B: Bulk
AN: Non-Mag Axial Wire C: £0.25pF S: Special T: Tape & Reel
B: Axial Ribbon D: £0.5pF (Customer Defined) W: Waffle Pack
BN: Non-Mag Axial Ribbon F: £1% M: Hi-Rel
C: Pd/Ag Term G: £2%

G: Ag Term, Ni/Au Plated J: £5%
M: Microstrip K: £10%
MN: Non-Mag Microstrip M: £20%
N: Non Magnetic Term
(Ag Term., Cu/Sn Plated) *B,C,D for
P: Solder Dipped W Term in C<10pF
60/40 Sn/Pb
Q: Radial Wire
QN: Non-Mag Radial Wire
T: Ag Term, Ni/100% Sn
Plated (Pb Free)
W: Ag Term, Ni Barrier, Voltage: Marking:
90/10 Sn/Pb Plated H: 300 Vde B: Not Marked
J: 500 Vdc M: Marked (Cap
Capacitance Code: L: 1000 Vdc code and tolerance)
st two digts are N: 1500 Vdc S: Special Marking
P: 2500 Vdc

significant: Third digit
denotes number of
zero(s); R=Decimal point
2R0=2.0pF

101=100pF
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Standard Capacitance Values

MNH 25

High Voltage, High Current, High RF Power Capacitors

Cap. Cap. Tol. WVDC Cap Cap. Tol. WVDC Cap Cap. Tol. WVDC
Code pF \Y% Code pF Y% Code pF A%
1RO 1.0 180 18 331 330
1R2 1.2 220 22 391 390 1500
1R5 1.5 270 27 471 470
1R8 1.8 330 33 561 560
2R2 2.2 390 39 681 680
2R7 2.7 C,D 470 47 821 820 G J,K,M| 1000
3R3 33 560 56 102 1000
3R9 3.9 680 68 122 1200
4R7 4.7 2500 820 82 G J,K,M| 2500 152 1500 500
5R6 5.6 101 100 182 1800
6R8 6.8 121 120 222 2200 300
8R2 8.2 151 150 272 2700
100 10 181 180
120 12 221 220
GJ,K,M
150 15 271 270
* Special capacitance, tolances and WVDC are available, please consult with AFM.
Specification and Performance
Piezoelectric and Aging Effect: None
Temperature Range: -55°C to +125°C
Temperature Coefficient of Capacitance: 0+30ppm/°C
Quality Factor (Q) >10,000 (1pF~1000pF) at 1MHz
i rQ:
Haltyracto >10,000 (1100pF~2700pF) at 1KHz
1pF~2700pF:
Insulation Resist (IR, at Rated Voltage): 10°MQ min. at +25°C at rated WVDC
e 10'MQ min. at +125°C at rated WVDC
Max. test voltage is 500VDC.
1pF~470pF: 120% of rated WVDC for 5 secs;
Dielectric Withstand Voltage (DWV): 560pF~1200pF: 150% of rated WVDC for 5 secs;
1500pF~2700pF: 250% of rated WVDC for 5 secs;
Capacitance Drift: 10.02% or £0.02pF, whichever is greater
AFM Microelectronics Inc
Phone (858)755-7688 « Fax (858)348-3217 - 3347 Industrial Court - Suite J - San Diego, CA 92121 USA
www.afmmicroelectronics.com 61
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Chip Dimensions

MNH 25

High Voltage, High Current, High RF Power Capacitors

Termination Outline Lin (mm) W in (mm) - T in (mm) B in(mm)
min max
MNH25C, MNH25G, + 02.(2)30 010
MNH25N, MNH25T, T ’ 5 8;
MNH25W : +
i +0.51~- 0.25)) ('62?5):00;; 138 165 040 (1.02)
230 U (3.50) (4.19) max
e P +.070~-.010
MNH25P (5.84
+1.78~-0.25)
Lead Options
Dimensions in (mm)
zer(;n Type Outline Add .070 inches (1.77mm) if Encapsulated I;_‘ez'td St}fle
ode L W T a1 esignation
Microstrip/ | ] VP 145(3.68)
i\ 1crostr1p W . .
M/MN Non- — :II Max for 1. Silver Braced leads attached
Magnetic = w = C<G680pF for 99.9% Silver Leads
1: .500(12.7)min
: + +
siseins | asnes . 202005 s 1020.2)
(6.22£0.64) | (6.35%0.38) T U
—+ " a— 2. Leads Attached with High
. —+1
xi . - elting Temperature Solder
Axial 4 = 165(4.19) Melting Temp Sold
B/BN | Ribbon/Non-  — 1 |] Max for plated copper lead
Magneti | C>G680pF
L I
- 145(3.68)
A/AN N MaM e . Max for
on-Magnett C<680pF Solder Coated Copper
1: .500(12.7)min
1024+ +
2454.025 | 2504015 .OZSi(.él) d: .024+.002 (0.610£0.051)
a.
+ +
(6.2220.64) | (6.35%0.38) Nominal Leads Attached with High
Melting Temperature Solder
A1 1 .
JQN | Radial Wire/ \?[5 (4f K Alloy
Q Q Non-Magneti ax tor
C>680pF
AFM Microelectronics Inc
Phone (858)755-7688 - Fax (858)348-3217 « 3347 Industrial Court - Suite J - San Diego, CA 92121 USA
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High Voltage, High Current, High RF Power Capacitors

Environmental Tests
MNH25 Series Capacitors are designed and manufactured to meet and exceed the requirements of EIA-198, MIL-PRF-55681 and MIL-
PRF-123.

Ttem Specifications Method

MIL-STD-202, Method 107, Condition A.

At the maximum rated temperature (-55°C and +125°C) stay 30
Thermal Shock minutes, the time of removing shall be not more than 3 minutes.
DWV: the initial value Perform the five cycles.

IR: shall be not less than 30% the initial value
Capacitance Change: no more than 0.5% or 0.5pF

Moisture MIL-STD-202, Method 106
Resistance

DWYV: the initial value MIL-STD-202, Method 103, Condition A, with 1.5 volts D.C.
Humidity IR: the initial value applied while subjected to an environment of 85°C with 85%

(steady state) | Capacitance Change: no more than 0.3% or 0.3pF | relative humidity for 240 hours min.

IR: shall be not less than 30% the initial value MiIL-Std-202, Method 108, for 2000 hours, at 125°C.
Life Capacitance Change: no more than 0.2% no less than 1500V, 120% Rated voltage D.C. applied;
less than 1500V, 150% rated voltage D.C. applied.

Performance Curve

) ESR vs.Capacitance 4 ESR vs.Capacitance
A0OMHz
T~ 0.1 - S
T — 1 ——
g T~ g H00MHE
o1 - = |
g" g T
[id o T——
a ﬂ o MMk §~~~.__‘\
S0MHE:
—
(Typical) {Typical)
0.01 | 1E-3 il
1 10 100 10 100 1000 10000
Capacitance(pF) Capacitance(pF)

{1.0pFto47pF) (51pF1o2700pF)
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Q vs.Capacitance

MNH 25

High Voltage, High Current, High RF Power Capacitors

Resonance vs.Capacitance
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EEEEEEi@ .
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L 111
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01
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Features

MNH 1

High Voltage High Current, High RF Power Capacitors

¢ Capacitance Range: 1pF to 2200pF
* High Q Low ESR/ESL

* High RF Power

e Ultra Stable Performance

¢ Operating Voltages
- DC Voltage: 1000Vdc to 3600Vdc
- RF Voltage: 425Vrms to 2500Vrms
¢ Extended WVDC up to 7200 Vdc

* RF Current Rating 12A rms

¢ Available with Encapsulation Option

AFM Part Number Code

M N

Product Series:
M: High Frequency

Dielectrics:
P: NPO

H

U

Product Type:
H: High Power

Blank: with
encapsulated
U: Without
encapsulated

Case

Termination Code:

A: Axial Wite;

AN: Non-Mag Axial Wire
B: Axial Ribbon

BN: Non-Mag Axial Ribbon
C: Pd/Ag Term

G: Ag Term, Ni/Au Plated
M: Microstrip

MN: Non-Mag Microstrip
N: Non Magnetic Term

(Ag Term., Cu/Sn Plated)

P: Solder Dipped W Term in
60/40 Sn/Pb

Q: Radial Wire

QN: Non-Mag Radial Wire
T: Ag Term, Ni/100% Sn
Plated (Pb Free)

W: Ag Term, Ni Barrier,
90/10 Sn/Pb Plated

Size:

1: 3838

Applications
* MRI Coils

* HF/RF Power Amplifiers

¢ Plasma Chambers

* Antenna Tuning

* High Power RF Transmitters

¢ Inductive Heating

* Semiconductor Equipment

101 ]

Tolerance:
F: ilo/o

G: i2%

J: £5%

K: £10%
M: £20%

Capacitance Code:

1st two digits are
significant: Third digit
denotes number of
zero(s); R=Decimal point
2R0=2.0pF

101=100pF

R C M B G
Test Code: Packaging:
C: Commercial Test B: Bulk
S: Special W: Waffle Pack
(Customer Defined)
M: Hi-Rel
Voltage: .
J: SOOgV de Marking: Encapsulation:
' B: N Blank: Without
1: 1000 Vdc : Not Marked
P: 2500 Vde M: Marked (Cap Encapsulated
R: 3600 Vde code and tolerance) G: Glass encapsulated
T 5000 Vde S: Special Marking E: Epoxy encapsulated
U‘ 7200 Vd U: Polymer Coating
: c
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MNH 1

High Voltage, High Current, High RF Power Capacitors

Standard Capacitance Values

*STD.:Standard Voltage;  EXT.: Extended Voltage

CAP CAP — RATED WVdc CAP CAP S~ RATED WVdc CAP CAP — RATED WVdc
CODE (PF) STD.* EXT.* | CODE (pF) STD. EXT. CODE (PF) STD. EXT.
1RO 1.0 220 22 471 470
1R2 1.2 270 27 561 560 3600
1R5 1.5 330 33 681 680
1R8 1.8 390 39 821 820
7200 EG,],
2R2 22 470 47 102 1000 KM
2R7 2.7 560 56 122 1200
B,C,D 1000
3R3 3.3 680 68 152 1500
3R9 3.9 820 82 EG,] 182 1800
3600 7200 > 5 ) 3600 NA
4R7 4.7 101 100 KM 222 2200
5R6 5.6 121 120 272 2700
6R8 6.8 151 150 5000 332 3300 | G, K, 500
8R2 8.2 181 180 472 4700 M
100 10 221 220 512 5100
120 12 ; 271 270
EG,]J, NA
150 15 KM 331 330
180 18 391 390

* Special capacitance, tolances and WVDC are available, please consult with AFM.

Specification and Performance

Piezoelectric and Aging Effect:

None

Temperature Range:

-55°C to +125°C

Temperature Coefficient of Capacitance:

0+30ppm/°C

Quality Factor (Q) :

>10,000 (1pF~1000pF) at 1MHz
>10,000 (1100pF~5100pF) at 1KHz

Insulation Resistance (IR, at Rated Voltage):

10°MQ min. at +25°C at rated WVDC
10*MQ min. at +125°C at rated WVDC

Dielectric Withstand Voltage (DWV):

1pF~680pF: 120% of rated WVDC for 5 secs;
820pF~2200pF: 150% of rated WVDC for 5 secs;
2700pF~5100pF: 250% of rated WVDC for 5 secs;

Capacitance Drift:

10.02% or £0.02pF, whichever is greater
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MNH 1

High Voltage, High Current, High RF Power Capacitors

C h | p DI mens | ons All Dimensions are in Inches (mm)

Length of Chip /
Encapsulated (L) in (mm)

.380 (9.65) /.550(13.97) max after encapsulation

Width of Chip/
Encapsulated (W) in (mm)

.380 (9.65) / .550(13.97) max after encapsulation

380 max
(9.65)

Thickness of Chip (T) in
(mm) (Encapsulated) (max)

Dimensional Data

177 (4.50) may increase to
236 (5.99) max. after glass

encapsulation

A4

(4.50)

Lea d O ptIO NS All Dimensions are in Inches (mm)

380 max
(9.65)

A | S—

Capacitor Dimensions

Lead Dimensions

Term Type Outlines Tead
Code Length Width | Thickness [ Length Width | Thickness Matetial
(Lo) Wo) (To) (Lo) Wo) (To)
M/MN | Microsttip/ ‘ : F :;"l': .
Non-Magnetic T
< /"' : .750 .350 .010
i (19.05) +.010 +.005
min (8.89 (0.25
: 10.25) +0.13
B/BN [Axial Ribbon/
Non-Magnetic
Solder-plated
.380 Copper leaded
+.015~-.010 .038 77 (Pure Silver
R |Radial Ribbon (9.65 +.010 (4.5) .394 £.039 |.114 £.005] .012 £.002 Ribbon
+0.38~-0.25) [ (9.65£0.25) max (10 1) [(2.9 £0.13)| (0.3 £0.05) | with Glass
Ecapsulation)
787
Q/QN | Radial Wire/ (20)
Non-Magnetic min
Dia.=.031 £.004
(0.8 £0.1)
Axial Wire/ 1.18
A/AN |Non-Magnetic (30)
min
AFM Microelectronics Inc
Phone (858)755-7688 « Fax (858)348-3217 - 3347 Industrial Court - Suite J - San Diego, CA 92121 USA
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Environmental Tests
MNHI1 Series Capacitors are designed and manufactured to meet and exceed the requirements of EIA-198, MIL-PRF-55681 and MIL-

MNH 1

High Voltage, High Current, High RF Power Capacitors

PRF-123.
Ttem Specifications Method
MIL-STD-202, Method 107, Condition A.
At the maximum rated temperature (-55°C and +125°C) stay 30
Thermal Shock | DWV: the initial value minutes, the time of removing shall be not more than 3 minutes.
IR: shall be not less than 30% the initial value Perform the five cycles.
Capacitance Change: no more than 0.5% or 0.5pF
Moisture MIL-STD-202, Method 106
Resistance
DWV: the initial value MIL-STD-202, Method 103, Condition A, with 1.5 volts D.C.
Humidity IR: the initial value applied while subjected to an environment of 85°C with 85%

(steady state)

Capacitance Change: no more than 0.3% or 0.3pF

relative humidity for 240 houts min.

Life

IR: shall be not less than 30% the initial value
Capacitance Change: no more than 0.2%

MIL-STD-202, Method 108, for 2000 hours, at 125°C.

Rated voltage=7200V: 100% Rated Voltage D.C. applied.

1500V =Rated Voltage<72000V: 120% Rated Volatge D.C. applied.
Rated voltage >1500V: 150% Rated Voltage D.C. applied.

Performance Curve

ESR vs.Capacitance
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MNH 1

Q vs.Capacitance
100000
\‘
“"1&
—““"\-..
10000 ™
.
30Mbe ™ ™
. \\:g
Typical
o (Typice
1 10 100 1000
Capacitance
(1.0pFto380pF)
Resonance vs.Capacitance
10000
P
i S
™|
1000 .
TN~
\.h..
100 S~
(Typical )
10
1 10 100 1000 10000
Capacitance(pF)

High Voltage, High Current, High RF Power Capacitors
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