3¢ : PYYivlL CUSTOM CONNECTORS AND

Engineered Solutions Group:
Custom Filtered Connector Design Guide

Advantages of connectors with Transient and EMI Suppression:

1. Transient protection can be combined with EMI filtering if required

2. Mixture of electrical parameters such as power, voltage, polarity, and capacitance are available

within the same connector.
3. Protection is located at the Interface of the system.
4. System retrofit to unprotected connectors.

5. Electrical components protected by the shell housing, reducing environmental and mechanical damage.

Electrical Characteristics:

1. In addition to specific filter characteristics shown on the following pages, general characteristics are as follows:

Filter Selection:

1. See pages 3, 4 and 5 for specific filter curves. If an application requires filter values not shown consult factory.

Operating Temp Range

-65°Ct0125°C

Size 16 15 amps
Current Rating Size 20 7.5 amps

Size 22 5 amps
Maximum RF Current 3 amps

2. Other considerations in choosing a filter type are:

Filter Type Circuit Schematic Ideal Application
Pl L Unknown or medium source

4 I and load impedance

C High source and high
l load impedance

LC e Low source and high
I load impedance

CL T High source and low
]; load impedance

T . L Low source and low
il load impedance

Cost Considerations:

1. If filtering is required in conjunction with transient suppression, capacitive "C" filtering of 47nF or less is

considerably less expensive than other configurations.

A WON =

are less expensive.

[ 20¢)]

connector for use throuahout a proaram if feasible.
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. The greater the number of cavities in the connector, the lower the cost per line.
. The addition of "Pi" network affects the cost per line noticeably more than capacitive filtering.
. Receptacles are less expensive than plugs (fewer shell components).
. Square Flange receptacles provide more stable shell to ground conductivities than jam nut receptacles, and

. Pin contacts for the connector interface are less expensive than socket contacts.
. The greater the quantity of connectors the program will use, the lower the cost. Develop a standard
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Engineered Solutions Group:
Custom Filtered Connector Checklist

PLEASE FAX CHECKLIST ATTN: DesignTeam@FilConn.com

Reference P/N: [.A.W. Mil-Spec:

Shell Modifications: (Flange location, clinch nuts, helicoils, other)

Special Requirements & Considerations:

Contact Termination: [ pcai [ sodercep [ crimp ] other
Insulation Resistance: secamn@ _ voc DWV: _ woc
Filter Capacitance Insertion Loss
Pin Positions Filter Value [pF]£20% Filter Type Frequency [MHz] | Attenuation [dB]
! [ PiFitter 1
[ critter
[ LFitter
[ T Fitter
b [ i Fitter ‘
D C Filter
[ LFiter
[ T Fitter
b [ riFitter 2
[ crFitter
[ LFitter
[ T riter
p [ i Fitter p:
[ cFitter
[ LFitter
[ T rFiter
Company: Phone:
Requested By: E-Mail:

NOTES: 1. For non-filtered lines specify as Insulated Feedthru or Ground.
2. If filters are needed in conjunction with diode suppression see Filter Connector Checklist in addition to Diode Suppression Checklist,
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Electrical Performance

‘Pi’ Selection Curves
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100 1000
Frequency (MHz)
Electrical Characteristics
Nominal Capacitance 1000 pF 2000 pF 4000 pF 10000 pF 20000 pF 30000 pF
Freq
1 MHz 1.3 2.3 4.4 6.7 9.4 10.4
Minimum No Load 2 MHz 2.5 3.9 6.9 9.7 13.0 14.8
Insertion Loss @ 25°C | 10 MHz 8.9 12.3 18.2 26.8 35.8 41.6
in a 50 Ohm System 100 MHz 34.9 45.0 56.3 71.5 80+ 80+
500 MHz 60.7 72.3 80+ 80+ 80+ 80+
1GHz 72.9 80+ 80+ 80+ 80+ 80+
Voltage Rating Typically, 500 VDC or 350 Vrms @ 400 Hz
DWYV, sea level with
50 microamps Typically, 500 VDC
max charge/discharge
Insulation Resistance 5,000 Mega Ohms minimum @ 100 VDC
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‘C’ Selection Curves
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Electrical Performance
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Frequency MHz
Nominal Capacitance 1000 pF 2000 pF 4000 pF 10000 pF 20000 pF 30000 pF
Freq
1 MHz 1.3 2.4 4.2 8.2 12.3 15.1
Minimum No Load 2 MHz 2.4 4.2 7.1 12.3 17.2 20.4
Insertion Loss @ 25°C | 10 MHz 8.2 12.3 17.2 24.5 30.2 33.6
in a 50 Ohm System 100 MHz 24.5 30.2 36.1 44.0 49.9 53.3
500 MHz 38.0 44.0 49.9 57.5 62.5 64.7
1 GHz 44.0 49.9 55.7 62.5 65.8 66.9

Voltage Rating

Typically, 500 VDC or 350 Vrms @ 400 Hz

DWYV, sea level with
50 microamps

max charge/discharge

Typically, 500 VDC

Insulation Resistance

5,000 Mega Ohms minimum @ 100 VDC
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‘L’ Selection Curves
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Electrical Performance
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Frequency MHz
Nominal Capacitance 1000 pF 2000 pF 4000 pF 10000 pF 20000 pF 30000 pF
Freq
1 MHz 1.3 2.4 4.4 8.4 12.6 15.4
Minimum No Load 2 MHz 2.5 4.5 7.4 12.8 17.8 20.9
Insertion Loss @ 25°C | 10 MHz 9.4 13.8 18.9 26.3 32.1 35.5
in a 50 Ohm System 100 MHz 28.4 34.3 40.2 48.1 54.1 57.5
500 MHz 42.4 48.4 54.3 61.9 66.9 69.1
1 GHz 48.6 54.5 60.4 67.1 70.5 71.5
Voltage Rating Typically, 500 VDC or 350 Vrms @ 400 Hz
DWYV, sea level with
50 microamps Typically, 500 VDC
max charge/discharge
Insulation Resistance 5,000 Mega Ohms minimum @ 100 VDC
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Engineered Solutions Group:

Reference Connector Specifications

FilConn Connectors comply with the performance requirements set forth by the specifications below.

Test

MIL-DTL-38999
Paragraph Ref.

Description

Requirement

Temperature Cycling 454 Per Method 1003 of MIL-STD-1344, Condition A, | No evidence of breaking or
temp range -55°C to 125°C. electrical deterioration.

Durability 4.5.7 Mated and unmated 500 times to mating No electrical or mechanical
connector at a rate of 200 +100 cycles/hr. defects affecting performance.

Insulation 4.59.1 Per Method 3003 of MIL-STD-1344. Equal to or greater than the

Resistance (IR) Measurements shall be between any pair of minimum value in the table
contacts and between any contact and the when tested at the specified
connector shell shall be 5,000 MQ minimum. voltage per the performance
IR after altitude immersion shall be 1000 M(} data table.
minimum. IR after humidity shall be 100 MQ Min.

Dielectric 4.5.10.1 Per Method 3001 of MIL-STD-1344. There shall be no dielectric

Withstanding Measurements shall be between each contact, breakdown or flashover when

Voltage (DWV) each adjacent contact, and the shell. Test tested at specified voltage in

(Sea Level) Voltage shall be maintained at the specified per the performance data
value for for 2 seconds minimum. table.

Dielectric 45.10.2 Per Method 3001 of MIL-STD-1344. Tested to applicable

Withstanding Measurements shall be between each contact, | drawing / requirements.

Voltage (DWV) each adjacent contact, and the shell. Test

(Altitude) Voltage shall be maintained at the specified
value for for 2 seconds minimum. Connector
shall be unmated, and only the engaging face
shall be subjected to altitude.

Insert Retention 4.5.11 Per Method 2010 of MIL-STD-1344. A Pressure | Inserts shall not be displaced
of 100 psi with a 25 |b. minimum force shall be or show evidence of damage.
applied to inserts.

Salt Spray 4512 Per Method 1001 of MIL-STD-1344, Condition B. | Shall show no exposure of

(Corrosion) base metal.

Contact Retention 4519 An axial load is applied to the mating end of Axial displacement of contacts
each contact for 5 seconds minimum. 10 Ibs. - shall not exceed .012 inches.
size 22, 15 Ibs. - size 20, & 25 Ibs. - size 16.

Vibration 45221 Per Method 2005 of MIL-STD-1344, Condition VI | No evidence of deterioration
Letter J, 8 hrs. longitudinal and perpendicular of Attenuation or IR.
axis 25°C and 4 hrs. @ -55°C and 125°C.

Physical Shock 4.5.23.1 Per Method 2004 of MIL-STD-1344. No evidence of deterioration

of Attenuation or IR.

Humidity 4525 Per Method 1002 of MIL-STD-1344. Insulation Resistance greater

than 100 M2 when tested
at high humidity.

Fluid Immersion 4529 Per Method 1016 of MIL-STD-1344. Shall meet attenuation after

drying.

Electrical
Performance

All FilConn Custom Filtered Connectors are
100% electrically tested which includes DWV,
Insulation Resistance, and Capacitance Range.

All additional testing can be
completed upon customer
request.
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Engineered Solutions Group: Diode Suppression Selection

PLEASE email CHECKLIST ATTN: DesignTeam@FilConn.com

Reference P/N:

I.LA.W. Mil-Spec:

Shell Modifications: (Flange location, clinch nuts, helicoils, other)

Special Requirements & Considerations:

Contact Termination: O pcai O solder cup
Diode Suppression
Pin Positions | (coe Next Page) | Low Cap | Power Rating
r
[ soow
Y
g * [ 1,000w
N
° [ 2.000w
: Ov [ soow
il ] 1,000w
N
[ [ 2,000w
3 O [ soow
e [ 1,000w
N
L% 3 2,000w
’ Ov ] soow
0 = ] 1,000w
N
| [ 2000w
Company:

Requested By:

NOTES: 1. For non-protected lines specify as Insulated Feedthru or Ground.

O crimp O other:
PinPositions | (sos Naxt Page) | Low Cap | Power Rating
5
[ soow
Yes
O [ 1,000w
No
] [ 2.000w
a
[ soow
Y
[ ves ] 1.000w
No
O ] 2.000w
7
[[] soow
Yes
[ 3 1,000w
No
O O 2,000w
8
O [ soow
Yes
O [ 1,000w
No
[ 2.000w
Phone:
E-Mail:

2. If filters are needed in conjunction with diode suppression see Filter Connector Checklist in addition to Diode Suppression Checklist.
3. Diode Power Rating: an internal standard of 600W, higher power ratings available upon request.
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Engineered Solutions Group: Suppression Diode Selection Chart

DIODE |nommad TEST | R v OF | S NOORF | TYPIAL @ v 1605 ACCEPTABLE | CLAMPING VOLTAGE
VALUE | Ve Al Vbr  CURRENT | 200 300 400 600 1000 |  Vr 200 300 400 600 1000 Ve (VOLTS)

006 68 6.46 7.14 10mA 100 150 300 300 500 52 769 1153 1537 2305 3839 10.5
007 75 | 713 788 10mA | 200 300 600 600 1000 | 60 | 629 943 1254 1881 3140 13
008 | B2 | 779 B840 10mA | 100 150 300 300 500 | 70 | 506 759 1009 1513 2527 121
009 91 87 98 WmA_ | 40 60 120 120 200 | 75 | 460 689 oie 1374 2204 134
010 100 | 95 105 imA | 10 15 30 30 50 85 | 385 78  7es 1153 1925 145
on 1.1 105 1.8 1mA 3 3 6 6 10 9.0 356 534 710 1065 1775 156
012 12.0 114 126 1mA 2 2 5 5 8 10.0 307 460 612 918 1530 16.7
0 AEA 124 14,7 TmAa 2 2 5 k) L] 10 269 auy S8 Hsua 1340 w2
015 161 | 143 158 wmA |2 2 3 3 5 120 | 238 3 475 713 1188 212
016 16.0 152 16.8 TmA 2 2 3 3 5 13.0 212 319 425 637 1062 225
018 180 | 174 189 mA | 2 2 3 3 5 150 | 174 260 347 521 868 252
020 200 19.0 210 1ma 2 2 3 3 5 170 146 218 201 437 728 2717
022 20 | 208 21 WA |2 2 3 3 5 180 | 134 202 263 403 672 w06
024 240 228 252 mA 2 2 3 3 5 200 118 174 232 348 580 332
027 274 | 251 284 wmA |2 2 3 3 5 20 | 101 152 203 304 s07 375
030 00 | 285 315 wmA |2 2 3 3 5 250 | 85 121 170 254 424 a4
033 331 314 347 TmA 2 2 3 3 5 280 72 108 144 217 361 a57
036 360 342 378 1mA 2 2 3 3 s 300 (3 98 131 197 328 499
BIPOLAR 039 39.4 ara 41.0 1mA 2 2 3 3 5 330 57 B6 115 172 287 539
543 a1 | 408 452 mA_| 2 3 3 6 0 | 51 76 102 152 254 593
047 a7 | a1 e84 imA 3 38 00 | e 66 ea i 218 648
551 519 | 485 536 mA 3 3 8 430 | 40 5979 118 1ge 70.0
056 56.0 532 58.8 1mA 2 3 3 s 47.0 35 70 105 17 770
062 820 58.9 85.1 1mA 2 2 3 3 5 530 0 44 59 83 148 85.0
063 630 | 600 660 WA |2 2 3 3 5 535 | 2 42 56 84 140 8.0
068 630 | 646 714 wmA | 2 2 335 580 | 28 3 52 7 1% 920
075 754 | 713 788 imA | 2 2 3 3 5 50 | 23 34 45 &8 113 1030
082 820 779 86.1 1mA 2 2 3 3 5 70.0 20 30 40 &0 100 113.0
091 910 | 865 965 WA | 2 2 3 3 5 750 | 8 2 % & o 1250
100 100.0 95.0 1050 imA 2 2 3 3 5 82.0 16 24 32 48 80 137.0
110 110.5 105.0 116.0 AmA 2 2 3 3 5 2940 13 20 26 40 66 152.0
120 120.0 1140 126.0 imA 2 2 3 3 5 100.0 12 18 24 37 81 168.0
131 130.5 1240 1370 ImA 2 2 3 3 [ ] 110.0 11" 16 2 32 53 1820
187 1970 | 1300 1440 tmA | 22 3 3 5 | 185 | 01418 20 48 1800
181 1505 | 1430 1680  mA | 2 2 3 3 5 | 80 | © 18 17 26 43 2130
1m 1705 162.0 179.0 1mA 2 2 3 3 5 1500 7 1" 14 p<3 36 245.0
180 180.0 171.0 189.0 1mA 2 2 3 3 5 1540 T 10 14 20 M 261.0
181 1905 | 1810 2000  imA | 2 2 3 3 5 w0 | 6 8 12 1. 3 2780
200 2000 | 1900 2100 imA | 2 2 8 3 5 | 100 | 8 8 12 17 2 2640
220 2200 | 290 280 _ imA | 2 2 5 3 5 | 1850 | 5 8 10 16 2 326.0
232 220 | 2200 2600 _ mA | 2 2 a3 5 | w2 | 5 7 8 42 3400

DIODE o[ sy _reer | o o . L

VALUE 200 300 400 600 1000 200 300 400 600 1000 | Ve(voLTs)

006 68 | 645 714 10mA | 200 300 600 600 1000 1267 1685 253 4223 105
007 75 713 788 10mA 100 150 300 300 5000 1106 1471 2212 3883 1"a
008 82 | 779 861 1omA | 40 60 120 120 200 975 1297 1950 3247 124
009 91 8.7 102 mA 10 15 30 30 50 846 1125 1692 2817 134
10 10.0 9.5 10. 1mA 3 6 6 10 744 990 1488 2478 145
11 11.1 105 11. ma 3 6 6 10 653 B68 1308 2174 156
12 120 114 126 ImA 2 5 5 8 584 777 1168 1945 16.7
13 131 | 124 13 | 2 5 5 8 520 683 1040 1733 182
015 54 | 143 158 wmA |2 2 3 3 5 a2 510 8ss 1425 212
016 16.0 152 168 1mA 2 2 3 3 5 393 524 787 1311 25
018 180 171 18.9 mA 2 2 3 3 5 335 46 669 1116 252
020 200 | 180 210 WA |2 2 3 3 s 207 383 575 958 277
022 20 | 208 231 mA |2 2 3 3 5 252 306 505 841 06
024 260 | 228 252 WA | 2 2 3 3 8 205 | 149 224 209 448 747 32
025 250 | 2475 2625 _WmA | 2 2 3 3 5 212 | 138 207 276 414 690 339
027 21| 257 284 mA |2 2 3 3 85 231 | 127 180 250 380 634 375
030 300 285 315 1mA 2 2 3 3 5 256 110 165 220 a3 551 414
033 a3 314 347 1mA 2 2 3 3 5 282 26 145 183 285 482 457
UNIPOLAR 036 B0 | 342 318 mA | 2 2 3 3 5 08 | 85 128 256 427 98
039 39.1 37 41.0 1mA 2 2 3 3 5 333 ked 15 154 230 384 539
043 431 | 408 as2 wmA | 2 2 3 3 5 68 | 67 100 134 201 a3 593
047 471 447 494 1mA 2 2 3 3 5 402 59 89 118 178 206 648
051 511 485 53.6 mA 2 2 3 3 5 436 53 B0 108 159 265 70.1
056 60 | sa2  sas wmA | 2 2 3 3 8 78| 47 70 o4 140 2% 770
062 620 | 588 651 mA |2 2 3 3 5 530 | 41 61 81 12 203 850
068 %30 | 646 714 mA | 2 2 3 3 5 581 | 36 54 72 10717 920
75 751 | 675 825 A |2 2 3 3 5 81 | 91 47 @ o4 1% 1030
082 820 | 778 8t A |2 2 3 3 5 701 | 28 M 8% 8 1% 1130
091 1.0 86.5 955 1mA 2 2 3 3 5 778 24 36 a8 72 120 1250
100 1000 | 950 W50 _mA | 2 2 3 35 85 | 2131 42 63105 1370
170 1905 | 1050 160 mA | 2 2 3 3 5 %0 | 18 28 ¥ 5 @ 1520
120 1200 | 1140 1260 imA | 2 2 3 3 6 | 20 | % 25 33 s 8 1650
1 1305 | 1240 170 WmA | 22 3 3 5 | o | 5 2 %0 4 7 1790
181 1505 | 1430 1580  mA | 2 2 3 3 5 | 180 | 12 18 24 3 &1 207.0
160 160.5 152.0 168.0 1mA 2 2 3 3 5 1360 1" 17 2 ped 56 218.0
171 170.5 162.0 179.0 1mA 2 2 3 3 5 1450 10 15 20 31 51 234.0
180 180.0 171.0 189.0 1mA 2 2 3 3 5 1540 9 14 19 28 a7 246.0
200 200.0 190.0 2100 1mA 2 2 3 3 5 1710 8 12 18 25 41 2740
220 2200 | 1760 2640 _ mA | 2 2 3 3 5 | 170 | 7 101421 % 2600

NOTE: Low capacitance lines may be requested when selecting a diode. A typical low capacitance line would be specified as [100pF Maximum].
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