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List of Ordering Codes

Ordering code Page | Ordering code Page| Ordering code Page
B78108-51102-K 109 | B78108-T1273-K 107 | B78148-T1472-K 107
B78108-S1152-K 109 | B78108-T1333-K 107 | B78148-T1562-K 107
B78108-S1222-K 109 | B78108-T1393-K 107 | B78148-T1682-K 107
B78108-S1332-K 109 | B78108-T1473-K 107 | B78148-T1822-K 107
B78108-S1472-K 109 | B78108-T1563-K 107 | B78148-T1103-K 107
B78108-S1682-K 109 | B78108-T1683-K 107 | B78148-T1123-K 107
B78108-S1103-K 109 | B78108-T1823-K 107 | B78148-T1153-K 107
B78108-S1153-K 109 | B78108-T1104-K 107 | B78148-T1183-K 107
B78108-51223-K 109 B78148-T1223-K 107
B78108-S1333-K 109 | B78148-51102-K 109 | B78148-T1273-K 107

B78148-51152-K 109 | B78148-T1333-K 107
D ateay) 1og | B781a8-51222-K 109 | B78148-T1393-K 107
D o oo™ 199 | B78148-51332-K 109 | B78148-T1473-K 107
D a1y 199 | B78148-51472-K 109 | B78148-T1563-K 107
DS o194y 199 | B78148-51682-K 109 | B78148-T1683-K 107
e o155y 109 | B78148-51103-K 109 | B78148-T1823-K 107

B78148-S1153-K 109 | B78148-T1104-K 107
B78108-51474-J 109 | g7g148-51223-K 109
B78108-S1684-J 109

B78148-51333-K 109 | B81111-A-B33 52
B78108-S1105-J 109 OB o
B78108-S1155-J 109 | B78148-51473-J 109 | oo 11 A hae 22
B78108-S1225-J 109 | B78148-51683-J 109 | o500 11 A hae o2
B78108-S1335-J 109 | B78148-51104-J 109 | po1111-ATB30 o
B78108-T3101-. 107 | pISIas o 109 | B81111-A-B40 38
B78108-T3121-. 107 B81111-A-B41 38

B78148-51474- 109
B78108-T3151-. 107 | o7 e A 100 | B81111-A-B42 38
B78108-T3181-. 107

B78148-51105-J 109 | B81111-A-C37 38
B78108-T3221 - 107" B78148-51155-J 109
B78108-T3271- 107
e o 107 | B78148-51225- 109 | B81121-A-B43 53
AP 197 | B78148-51335-4 109 | B81121-A-B44 53

B78148-S1475-J 109 | B81121-A-B45 53
B78108-T3471-. 107 o111 A oae o0
B78108-T3561 107 | B78148-T3101-. 107 | pol 12l A RS e
B78108-T3681-. 107 | B78148-T3121-. 107 | oo A na 3
B78108-T3821-. 107 | B78148-T3151-. 107

B78148-T3181-. 107 | B81121-A-B49 39
B78108-T1102-K 107 | p78178-18757- 107 | B81121-A-B50 39
B78108-T1122-K 107 | p/8128-13227-+ 107 | B81121-A-B51 39
B78108-T1152-K 107 B81121-A-B52 39
D T1as Kk 1oy | B78148-T3331-. 107
D oo 11995 K 1oy | B78148-T3391-. 107 | B81121-C-B92 46
D e T1o7 Kk 107 | B78148-T3471-. 107 | B81121-C-B93 46
D TiasaTk 107 | B78148-T3561-. 107 | B81121-C-B94 46
D e T130K 1oy | B78148-T3681-. 107 | B81121-C-B95 46

B78148-T3821-. 107 | B81121-C-B96 46
B78108-T1472-K 107 D iaihee P
B78108-T1662-K 107 | B78148-T1102-K 107 | oot o S hoa P
B78108-T1682-K 107 | B78148-T1122-K 107 | oot 12 T e P
B78108-T1822-K 107 | B78148-T1152-K 107 | ool 151 e Bi0o e
B78108-T1103-K 107 | B78148-T1182-K 107 | oo 51 e aon s
B78108-T1123-K 107 | B78148-T1222-K 107 | pol131 S oo “
B78108-T11563-K 107 | B78148-T1272-K 107 | oo 2 aon a
B78108-T1183-K 107 | B78148-T1332-K 107 | oo o o a
B78108-T1223-K 107 | B78148-T1392-K 107




List of Ordering Codes

Ordering code

Ordering code

Ordering code

B81121-C-B108
B81121-C-B109
B81121-C-B110
B81121-C-B111
B81121-C-B112
B81121-C-B113
B81121-C-B114
B81121-C-B121
B81121-C-B122
B81121-C-B123
B81121-C-B124
B81121-C-B125
B81121-C-B126
B81121-C-B127
B81121-C-B128
B81121-C-B129
B81121-C-B130
B81121-C-B132
B81121-C-B141
B81121-C-B142
B81121-C-B143
B81121-C-B144
B81121-C-B145
B81121-C-B147
B81121-C-B148
B81121-C-B149

B81121-C-C104
B81121-C-C105
B81121-C-C106
B81121-C-C107
B81121-C-C108
B81121-C-C109
B81121-C-C110
B81121-C-C111
B81121-C-C112
B81121-C-C113
B81121-C-C114
B81121-C-C121
B81121-C-C122
B81121-C-C123
B81121-C-C124
B81121-C-C125
B81121-C-C126
B81121-C-C127
B81121-C-C128
B81121-C-C129
B81121-C-C130
B81121-C-C132

B81121-C-D108
B81121-C-E108

B81151-A-C
B81151-A-C
B81151-A-C
B81151-A-C
B81151-A-C
B81151-A-C
B81151-A-C
B811561-A-C

ONOODRWN =

B81211-A-B32
B81211-A-B33
B81211-A-B34
B81211-A-B35

B81221-A-B19

B81311-A-B31
B81311-A-B32
B81311-A-B33
B81311-A-B34
B81311-A-B35

B81321-A-B11
B81321-A-B12
B81321-A-B13
B81321-A-B14

B81321-A-B15

B81321-A-E14
B81321-A-E15

B81321-A-F 5
B81321-A-F 7
B81321-A-F17

B81361-C-B 1
B81362-C-B 1

B81551-A-B 7
B81551-A-B 9
B81551-A-B14
B81551-A-B16

B81551-A-C 1
B81551-A-C 2
B81551-A-C 3
B81551-A-C 4

B81711-A-B21
B81711-A-B22
B81711-A-B23
B81711-A-B24
B81711-A-B25
B81711-A-B31

B81711-A-B32
B81711-A-B33
B81711-A-B34
B81711-A-B36
B81712-A-B36
B81921-A-B 3
B81921-A-B13
B81921-A-B21

B81921-C101-B11
B81921-C220-B11
B81921-C221-B11
B81921-C470-B11
B81921-C471-B11

B81921-C101-B12
B81921-C220-B12
B81921-C221-B12
B81921-C470-B12
B81921-C471-B12

B81921-C101-B14
B81921-C220-B14
B81921-C221-B14
B81921-C470-B14
B81921-C471-B14

B81921-C101-C11
B81921-C220-C11
B81921-C221-C11
B81921-C470-C11
B81921-C471-C11

B81921-C101-C12
B81921-C220-C12
B81921-C221-C12
B81921-C470-C12
B81921-C471-C12

B81921-C101-C14
B81921-C220-C14
B81921-C221-C14
B81921-C470-C14
B81921-C471-C14

B81921-C101-F18
B81921-C220-F18
B81921-C221-F18
B81921-C470-F18
B81921-C471-F18

B81921-C101-G18
B81921-C220-G18
B81921-C221-G18
B81921-C470-G18
B81921-C471-G18

B81923-A-B 8

100
100
100

100
100

102
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List of Ordering Codes

Ordering code Page | Ordering code Page| Ordering code Page
B81923-A-H 5 102 | B82111-B-C18 113 | B82501-W-A 5 136
B82111-B-C19 113 | B82501-W-A 8 136
B81923-C-8 7 101 | Bg2111-B-C20 113 | B82501-W-A10 136
B81923-C-B 8 101
D955 c b 5 101 | B82111-B-C21 113
B 1923-0_510 107 | B82111-B-C22 113 | B82502-D-A 2 138
B82111-B-C23 113 | B82502-D-A 5 138
—-B-— 1 —-D-—
B81923-C-C 8 101 | B82111-E-C20 113 | po202 D19 5
B81923-C-C 9 101 | B82111-E-C21 113
B81923-C-C10 101 | B82111-E-C22 113 | B82502-W-C 2 137
B82111-E-C23 113 | B82502-W-C 5 137
B82111-A-C 1 113 | B82111-E-C24 113 | B82502-W-C 8 137
B82111-A-C 2 113 | B82111-E-C25 113 | B82502-W-C10 137
B82111-A—C 3 113 | B82111-E-C26 113
B82111-A-C 4 113 | B82111-E-C27 113 | B82503-U-A 5 139
B82111-A-C 5 113 | B82111-E-C28 113 | B82503-U-A 8 139
B82111-A-C 6 113 | B82111-E-C29 113 | B82503-U-A10 139
B82111-A-C 7 113 B82503-U-A12 139
B82111-A-C 8 113 | B82112-D-C53 119 | B82503-U-A13 139
B82111-A-C11 113 | B82112-D-C54 119 | B82503-U-A14 139
B82111-A-C12 113 | B82112-D-C55 119
B82111-A-C13 113 B82504-W-A 1 140
B82111-A-C14 113 | B82114-R-A 1 121 | B82504-W-A 2 140
B82111-A-C15 113 | B82114-R-A 2 121 | B82504-W-A 3 140
B82111-A-C16 113 | B82114-R-A 3 121 | B82504-W-A 4 140
B82111-A-C17 113 | B82114-R-A 4 121 | B82504-W-A 5 140
B82111-A-C18 113 B82504-W-A 6 140
B82111-A-C19 113 | B82114-R-C 1 121 | Bg2504-W-A 7 140
B82114-R-C 2 121
B82111-A-C21 113 | po2ile-h-c 2 Iy
B82111-A-C22 113 | oo e 121 | B82505-W-A 2 141
B82111-A-C23 113 B82505-W-A 3 141
B82111-A-C24 113 B82505-W-A 4 141
B82111-A-C25 113 | 582121-A-C7° 123 | BB2505-W-A 5 141
B82111-A-C26 113 | oo e 155 | B82505-W-A 6 141
B82111-A-C27 113 | B e 155 | B82505-W-A 7 141
B82111-A-C28 113 | Bg2121-A-C32 123
B82111-A-C29 113 | pooa2l A2 125 | B82506-W-A 3 142
B82111-A-C31 113 B82506-W-A 4 142
B82111-A-C32 113 B82506-W-A 5 142
B82111-A-C33 113 | 0823024 g 125 | B82506-W-A 6 142
B82111-A-C34 113 | Do . 1og | B82506-W-A 7 142
B82111-A-C35 113 | Do & 1o | B82506-W-A 8 142
B82111-A-C36 113
B82111-A-C37 113 B82507-B-A 3 143
B82111-A-C38 113 | p82500-8~ 13 | B82507-B-A 4 143
B82111-A-C39 113 B82507-B-A 5 143
B82500-B-A 5 135 | DO2307 04 2 1o
B82111-B—C11 113 | B82500-B-A 8 135
B82111-B-C12 113 | B82500-B-A10 135
B82111-B—C13 113 B82508-B-A 3 144
B82111-B—C14 113 | B82501-W-A 1 136 | B82508-B-B 4 144
B82111-B-C16 113 | B82501-W-A 2 136 | B82508-B-B 6 144
B82111-B-C17 13 B82508-B-B 7 144
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List of Ordering Codes

Ordering code Page | Ordering code Page | Ordering code Page
B82510-A-B 1 145 | B82602-G-C 2 156 | B82724-G2-A 8 168
B82510-A-B 2 145 | B82602-G-C 5 156 | B82724-G2-A 9 168
B82510-A-B 3 145 | B82602-G-C 8 156 | B82724-G2-A10 168
B82602-G-C10 156 | B82724-G2-A12 168
B82522-C-A 1 148 B82724-G2-A13 168
B82522-C-A 2 148 | B82603-G-C 2 157 | B82724-G2-A14 168
B82522-C-A 5 148 | B82603-G-C 5 157
B82522-C-A 8 148 | B82603-G-C 8 157 | po2720-Ga-n 8 159
B82522-C-A10 148 | B82603-G-C10 157 | Do 189
B82522-C-A13 148 | B82603-G—C12 157 -G4-
B82724-G4-A12 169
B82522-C-A14 148 N
B82722-G2-A 3 160 ~Ga-Al 169
B82522-V-C 1 147 B82724-G4-A14 169
B82722-G2-A 5 160
B82522-V-C 2 1471 Bg2722-G2-A 8 160
B82522-V-C 3 147 | o2y S 1o0 | B82765-C1-A 5 172
B82522-V-C 5 147 | D827 s 199 | B82765-C2-A 6 172
B82522-V-C 8 147| po2r22-G2-631 B82765-C3-A 3 172
B82522-V-C10 147 - B82766-C4-A 9 172
B82723-E1-A © 167 | BB2765-C5-A 7 172
B82523-T-A 5 1491 Bg5723-E1-A10 167
B82523-T-A 8 149 | o2 1 Alo 107 | B8B2791-A5-A 5 177
B82523-T-A10 1a9| D278 A2 1oy | B82791-G11-A12 177
B82523-T-A12 149 B82791-G12-A13 177
B82523-T-A13 149 | B82723-G2-A 5 162
B82523-T-Ai4 149 | B82723-G2-A 6 162 | B84101-C 10 201
B82723-G2-A 8 162 | B84101-C 20 201
B82524-V_A 2 150 B84101-C 30 201
B82524-V-A 3 150| po2723-G2-8 ° 192 | BB4a101-C 60 201
B82524-V-A 4 150 | po27as e 192 | BB4101-C140 201
B82524-V-A 5 150 | Bo2723-G2-5 3 1oz | B8at01-c150 201
B82524-V-A 6 150 B84101-C180 201
B82723-G2-B10 162
B82524-V-A 7 150
B82723-G2-B11 162 ]
B82723-G2-B12 162 | B84102-C 20 204
B82525-V-A 2 151 B84102-C 30 204
B82525-V-A 3 151 | B82723-G2-C82 162 | B84102-C 40 204
B82525-V-A 4 151 B84102-C 50 204
B82525-V-A 5 151 gg%;gg:gizg . 1o4 | B84102-C140 204
B82525-V-A 6 151 B84102-C150 204
VN 12| B82723-Ga-B 8 164
-V- B82723-G4-B 9 164 | B84102-K 30 207
B82723-G4-B10 164 | B84102-K 40 207
B82526-V-A 3 1521 Bg2723-G4-B12 164 | B84102-K 50 207
B82626-V-A 4 152 B84102-K160 207
B82526-V-A 5 152 | B82723-G5-A 5 165
B82526-V-A 6 152 | B82723-G5-B 6 165
B82526-V-A 7 152 | B82723-G5-A 8 165 | Do 03 B2 238
B82526-V-A 8 152 | B82723-G5-A10 165
B84103-B2-A40 238
B82723-G5-A12 165 | pogtos oo heo 238
B82527-A-A 3 153
B82527-A-A 4 153 | B82724-C1-A10 170 | B84103-C3-A10 238
B82527-A-A 5 153 | B82724-C1-A12 170 | B84103-C3-A20 238
B82724-C1-A13 170 | B84103-C3-A40 238
B82527-A-8 6 153| Bg2724-C1-A14 170 | B84103-C3-A60 238
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List of Ordering Codes

Ordering code Page | Ordering code Page| Ordering code Page
B84104-A1-A10 240 | B84112-B—K10 221 | B84204-C22-B202 291
B84104-A1-A20 240 | B84112-B-K30 221 | B84204-C22-B212 335
B84104-A1-A40 240 | B84112-B-K60 221 | B84204-C23-B 2 292
B84104-A1-A60 240 B84204-C23-B 12 334
B84113-C-A 30 228 | B84204-C23-B102 291
SRR 2o | B8a113-Cc-A 60 228 | B84204-C23-B112 335
-B2- B84113-C-A110 228 | B84204-C23-B202 291
B84104-B2-740 240 B84204-C23-B212 335
B84104-B2-A60 240 | B84113-C-B 30 228
B84113-C-B 60 228 | B84204-D21-B 2 294
B84104-C3-A10 240 | Bga113-c-B110 228 | B84204-D21-B 12 334
B84104-C3-A20 240 B84204-D21-B102 291
B84104-C3-A40 240 | B84113-C-K30 228 2
B84204-D21-B112 335
B84104-C3-A60 240 PSS SYs
B84114-D-A 10 232 | B84204-D21- 291
B84104-K162 244 B84204-D21-B212 335
B84114-D-A 20 232 | B3A204-D22-B 2 294
B84104-K901-A 246 | B84114-D-A 30 232
B84204-D22-B 12 334
B84104-K909 246 | B84114-D-A 60 232
B84204-D22-B102 291
B84114-D-A110 232
B84110_AA 5 187 B84204-D22-B112 335
BRI 157 | B8a114-D-8 10 232 | B84204-D22-B202 291
D 10 A A20 157 | B84114-D-B 20 232 | B84204-D22-B212 335
B 10 A As0 157 | B84114-D-B 30 232 | B84204-D23-B 2 294
A= B84114-D-B 60 232 | B84204-D23-B 12 334
B84110-B-A14 189 | B84114-D-B110 232 | B84204-D23-B102 291
o .. | B84204-D23-B112 335
B84111-A-A 10 216 | oot 10 D K30 o35 | B84204-D23-B202 291
B84111-A-A 20 216 B84204-D23-B212 335
B84114-D-K60 232
B84111-A-A 30 216 B84204_E
B84111-A-A 60 216 84204-E21-B 2 294
B 215 | B84150-A-A 40 191 | B84204-E21-B 12 334
B I A 20 210 | B8a150-A-A 60 191 | B84204-E21-B102 291
B84150-A-A110 191 | B84204-E21-B112 335
B84111-A-B 60 216 | B84150-A-A115 191 | B84204-E21-B202 291
B84111-A-B110 216 B84204-E21-B212 335
B84111-A-B120 21p | B84150-B-A115 191 | Bg4204-E22-B 2 294
Bsat1i-A-ki0 216 | BETO0-CTAIS Ao B0 a1
B84111-A-K30 216 | B84150-D-A115 191
B84204-E22-B112 335
B84111-A—K60 216
B84204-E22-B202 291
B84151-A-A25 199 | Bg4204-E22-B212 335
B84112-B-A 10 221 | B84151-A-A40 197
B84204-E23-B 2 294
B84112-B-A 20 221 | B84151-B-A30 195
B84204-E23-B 12 334
B84112-B-A 30 221 B84204-E23-B102 291
B84112-B-A 60 221 | B84203-C25-E8 271 -
B84204-E23-B112 335
B84112-B-A110 221 B84204-E23-B202 291
B84112-B-A120 221 | B84204-C21-B 2 292 ~E23-=
B84204-E23-B212 335
B84112-B-B 10 ,q | B8420a-C21-B 12 334
D 1o e 20 521 | BBa20a-Cc21-B102 291 | BB4204-F21-B 2 296
B o e s a0 521 | Ba20a-c21-8112 335 | BB4204-F21-B 12 334
D 150 8 a0 521 | BBa20a-C21-B202 291 | B84204-F21-B102 291
B aos 221 | BBa2oa-c21-8212 335 | BBA204-F21-B112 335
B o o120 221 | B84204-C22-B 2 292 | B84204-F21-B202 291
B84204-C22-B 12 334 | B84204-F21-B212 335
B84204-C22-B102 291 | B84204-F22-B 2 296
B84204-C22-B112 335 | B84204-F22-B 12 334
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List of Ordering Codes

Ordering code

Ordering code

Page

Ordering code

Page

B84204-F22-B102
B84204-F22-B112
B84204-F22-B202
B84204-F22-B212
B84204-F23-B 2
B84204-F23-B 12
B84204-F23-B102
B84204-F23-B112
B84204-F23-B202
B84204-F23-B212

B84204-G21-B 2
B84204-G21-B 12
B84204-G21-B102
B84204-G21-B112
B84204-G21-B202
B84204-G21-B212
B84204-G22-B 2
B84204-G22-B 12
B84204-G22-B102
B84204-G22-B112
B84204-G22-B202
B84204-G22-B212
B84204-G23-B 2
B84204-G23-B 12
B84204-G23-B102
B84204-G23-B112
B84204-G23-B202
B84204-G23-B212

B84206-C21-E 2
B84206-C21-E 12
B84206-C21-E102
B84206-C21-E112
B84206-C21-E202
B84206-C21-E212
B84206-C22-E 2
B84206-C22-E 12
B84206-C22-E102
B84206-C22-E112
B84206-C22-E202
B84206-C22-E212
B84206-C23-E 2
B84206-C23-E 12
B84206-C23-E102
B84206-C23-E112
B84206-C23-E202
B84206-C23-E212

B84206-D21-E 2
B84206-D21-E 12
B84206-D21-E102
B84206-D21-E112
B84206-D21-E202

292
334
291
335
291

292
334
291
3356
291
3356
292
334
291
335
291
335

294

291
335
291

B84206-D21-E212
B84206-D22-E 2
B84206-D22-E 12
B84206-D22-E102
B84206-D22-E112
B84206-D22-E202
B84206-D22-E212

B84206-D23-E 2
B84206-D23-E 12
B84206-D23-E102
B84206-D23-E112
B84206-D23-E202
B84206-D23-E212

B84206-E21-E 2
B84206-E21-E 12
B84206-E21-E102
B84206-E21-E112
B84206-E21-E202
B84206-E21-E212
B84206-E22-E 2
B84206-E22-E 12
B84206-E22-E102
B84206-E22-E112
B84206-E22-E202
B84206-E22-E212
B84206-E23-E 2
B84206-E23-E 12
B84206-E23-E102
B84206-E23-E112
B84206-E23-E202
B84206-E23-E212

B84206-F21-E 2
B84206-F21-E 12
B84206-F21-E102
B84206-F21-E112
B84206-F21-E202
B84206-F21-E212
B84206-F22-E 2
B84206-F22-E 12
B84206-F22-E102
B84206-F22-E112
B84206-F22-E202
B84206-F22-E212
B84206-F23-E 2
B84206-F23-E 12
B84206-F23-E102
B84206-F23-E112
B84206-F23-E202
B84206-F23-E212

B84206-G21-E 2
B84206-G21-E 12

335
294

291
335
291
335

294
334
291
335
291
335

294
334
291
335
291
335
294
334
291
3356
291
335
294
334
291

B84206-G21-E102
B84206-G21-E112
B84206-G21-E202
B84206-G21-E212
B84206-G22-E 2
B84206-G22-E 12
B84206-G22-E102
B84206-G22-E112
B84206-G22-E202
B84206-G22-E212
B84206-G23-E 2
B84206-G23-E 12
B84206-G23-E102
B84206-G23-E112
B84206-G23-E202
B84206-G23-E212

B84209-C26-E 2
B84209-C26-E102
B84209-C26-E202
B84209-D26-E 2
B84209-D26-E102
B84209-D26-E202
B84209-E26-E 2
B84209-E26-E 102
B84209-E26-E 202

B84224-C24-E 2
B84224-C24-E102
B84224-C24-E202
B84224-D24-E 2
B84224-D24-E102
B84224-D24-E202
B84224-E24-E 2
B84224-E24-E102
B84224-E24-E 202
B84224-F24-E 2
B84224-F24-E 102
B84224-F24-E 202
B84224-G24-E 2
B84224-G24-E102
B84224-G24-E202

B84226-C25-E 2
B84226-C25-E102
B84226-C25-E202
B84226-D25-E 2
B84226-D25-E102
B84226-D25-E202
B84226-E25-E 2
B84226-E25-E 102
B84226-E25-E 202
B84226-F25-E 2

291
3356
291
335
296
334
291
335
291
3356
296
334
291
335
291
335

292
291
291
294
291
291
294
291
291

292
291
291
294

291
294

291
296
291
291
296
291
291

292
291
291
294
291
291
294
291
291
296
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List of Ordering Codes

Ordering code Page | Ordering code Page | Ordering code Page
B84226-F25-E 102 291 | B84299-C87-E 3 302 | B84299-G64 329
B84226-F25-E202 291 | B84299-C89-B 3 302 | B84299-G65 327
B84226-G25-E 2 296 | B84299-C90-B 3 302 | B84299-G86-B 3 306
B84226-G25-E102 291 | B84299-C91-E 3 302 | B84299-G87-E 3 306
B84226-G25-E202 291 | B84299-C92-E 3 302 | BB4299-G89-B 3 306
B84299-C93-E 3 308 | B84299-G90-B 3 306
B84243-C24-E 8 269 | B84299 C94-E 3 302 | B84299-GI1-E 3 306
B84299-C97-E 3 302 | B84299-G92-E 3 306
B84261-A23-B 11 282 B84299-G93-E 3 312
B84261-C23-B 11 284 | pog299-D20-E 2 310 Bga299-G9a-E 3 306
-D33- B84299-G97-E 3 306

B84263-A23-B 13 282 | Do4299-Da6-E 2 310
B A 13 23 | B84299-D86-B 3 304 | B84299-H 12 321
B84299-D87-E 3 304 | B84299-H 13 321
B84264-A21-E 276 | 584299-D89-8 3 300 | BBa299-kK 21 255
B84264-C21-E 278 | B a0 3 3o+ | BB4299-K 26 255
B84299-D92-E 3 304 | Co4299-K 27 255
B84266-A21-E 13 276 | Do 299-D92-F 3 30% | Bga299-K 28 267
B84266-C21-E 13 278 | posace bost o  oog | B84299-K 33 263
B84299-D97-E 3 304 | Do4299-K 35 263
B84298-A24 277 B84299-K 36 263
B84298-A25 277 | B84299-E20-E 2 310 | B84299-K 37 263
B84298-A26-L141 277 | B84299-E33-B 2 310 | B84299-K 39 263
B84298-A26-L142 277 | B84299-E46-E 2 310 | B84299-K 44 210
B84298-A26-L143 277 | BB4299-E86-B 3 304 | BB4299-K 46 210
B84298-A26-L144 277 | B84299-E87-E 3 304 | B84299-K 53 260
B84298-A26-L145 277 | B84299-E89-B 3 304 | B84299-K 55 260
B84298-A26-L146 277 | B84299-E90-B 3 304 | B84299-K 56 260
B84298-A26-L147 277 | B84299-E91-E 3 304 | B84299-K 57 260
B84298-A26-L148 277 | B84299-E92-E 3 304 | B84299-K 61 248
B8B4298-A26-L149 277 | B84299-E93-E 3 310 | B84299-K 62 248
B84298-A26-L150 277 | BB4299-E94-E 3 304 | B84299-K 63 248
B84298-A26-L151 277 | B84299-E97-E 3 304 | B84299-K 64 248
B84298-A26-L152 277 B84299-K 65 248
B84298-A26-L153 277 | B84299-F20-F 2 377 Bga299. K 66 248
B84298-A26-L154 277 | Do-299-F33-8 2 312 Bgar99 K 67 248

B84298-A26-L155 277 | De299-FA6-F 2 312
B84298-A26-L156 277 | Doi299-F86-8 3 300 | pgazi1c 10-8 3 316
B84298-A26-L157 277 | Bea299-F87-F 3 300 | Bga311_c 10-8103 338
B84298-A26-L158 277 | Dei299-F89-8 3 300 | Bga3ii-c 208 3 316
B84298-A26-L169 277 | DeaZ99-190-8 3 300 Bga3i1c 20-B103 338
B84298-A26-L160 277 | bo,299-F31-F 3 300 | Bgazi1c 308 3 316
B84298-A26-L161 277 | BoA299-E92-F 3 300 | Bg4311-C 30-8103 338
B84298-A26-L162 277 | Bod299-F98-F 3 312 gga311c 208 1 316
B84298-A26-L163 277 | bo,299-F33-F 3 308 | pgazi1_c 40-B101 338
B84298-A26-1164 277 B84311-C 50-B 1 316
B8B4298-A26-L165 277 | B84299-G20-E 2 312 | B84311-C 50-B101 338
BB4298-A26-L166 277 | B84299-G33-B 2 312 | B84311-C 60-B 1 316
B84299-G35 324 | B84311-C 60-B101 338

B84299-C20-E 2 308 | B84299-G46-E 2 312
B84299-C33-B 2 308 | B84299-G56 328 | B84551-A10-A 3 180
B84299-CA6-E 2 308 | B84299-G59 325 | B84551-A11-K90 178

B84299-C86-B 3 302 | BB4299-G60 326

15




List of Ordering Codes

Ordering code Page | Ordering code Page | Ordering code Page

B85111-A-B 1 73 | B856321-A-B 4 88

B85111-A-B 2 73 | B85321-A-B 5 88

B85111-A-B 13 77 B85321-A-B 6 84

B85111-A-B 14 77 | B85321-A-B 7 88

B85111-A-B 15 77 | B86321-A-B 8 88

B85111-A-B 16 77 | B85321-A-B 9 84

B85111-A-B 17 77 | B856321-A-B 11 88

B85111-A-B 18 77 | B86321-A-B 12 88

B85111-A-B 30 77

B85111-A-B 33 77 | B85331-A-B 1 86
B85331-A-B 2 86

B85112-A-B 1 73 | B856331-A-B 3 86

B85121-A-B 1 68 | B85332-A-B 1 86

B85121-A-B 2 68

B85121-A-B 3 68 | C62104-A1-A2 80

B85121-A-B 4 68 | c62104-A2-A1 80

B85121-A-8 5 68 | c62104-A2-A2 80

B85121-A-B 6 68

B85121-A-B 7 70 | C62104-A4-A1 80

B85121-A-B 8 70

B85121-A-B 9 70

B85121-A-B 10 70

B85121-A-B 11 70

B85121-A-B 12 70

B85121-A-B 13 70

B85121-A-B 14 70

B85121-A-B 15 70

B85121-A-B 17 77

B85121-A-B 18 77

B85121-A-B 24 75

B85121-A-B 29 77

B85121-A-B 35 75

B85121-A-B 38 75

B85121-A-B 39 75

B85121-A-C 37 75

B85121-D-B 1 70

B85121-D-B 2 70

B85121-D-B 3 70

B85121-D-B 4 70

B85122-A-B 2 75

B85313-A-B 3 91

B85313-A-B 4 91

B85313-A-B 7 91

B85313-A-C 1 91

B85321-A-B 1 88

B85321-A-B 2 88

B85321-A-B 3 88
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General Information

Electromagnetic compatibility

Introduction

For as long as electronic transmission equipment such as radio, television, and telephone has
been in existence, it has had a history of susceptibility to interference from other electronic
devices. Legal regulations on radio interference suppression have been in existence since
1928. These regulations protect transmission paths and reception equipment by limiting the
emitted interference.

In view of the increasing number of electrical and electronic appliances in use, not only the
principles of radio interference suppression must be observed, but rather, it must be ensured
that all equipment is able to operate simultaneously in the sense of electromagnetic compati-
bility (EMC). EMC is defined as the ability of electrical equipment to function satisfactorily in
its electromagnetic environment and not influence other equipment in this environment to an
impermissible extent.

The concept of EMC includes both electromagnetic emission (EME) and electromagnetic
susceptibility (EMS) (Fig. 1).

An interference source may emit either conducted (conducted emission CE) or radiated
(radiated emission RE) electromagnetic oscillations.

This also applies to the propagation paths and the electromagnetic susceptibility of victim
equipment.

In order to elaborate economic solutions, it is necessary to take into consideration both
possible factors, i.e. propagation and susceptibility, to an equal extent and not only one sub-
area, e.g. conducted emission.

EMC
Emission sllsgephh“'ty EMC = electrorpa_g_netic
compatibility
EME = electromagnetic
EME EMS emission
EMS = electromagnetic
susceptibility
CE Conducted CS CE = conducted
emission
CS = conducted
. susceptibility
RE Radiated RS RE = radiotd
1 irhi emission
Interference  propagation Vl_ctlm RS s
source equipment susceptibility

Fig. 1 EMC terms

EMI (electromagnetic interference) suppression components or EMI suppression filters are
used to restrict conducted electromagnetic interference to the level values stipulated in an
EMC plan or to reduce this interference below the limit values specified in the radio inter-
ference suppression regulations. These components or filters may be assigned either to the
interference source or the victim equipment (Fig. 2).

A well-balanced range of Siemens EMI suppression devices is available both for power lines
and for signal and control lines.
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RE Power supply
RE CE

N__/

T 1 Victim
s GE CE =) GE equip-
ment

/ \RE = CE

RE RE Signal Tine

"

Control line

—>CE

CE— Interference currents o electric field

- RE—magnetic field
Filter ~~Interference voltages \electromagnetic field

Fig. 2 Susceptibility model and filtering

Interference sources and victim equipment

We can differentiate two main groups of interference sources on the basis of the type of

freguency snectrum emitted (Fig. 3).

SqQuendly spetiivini © tiec

Interference sources with discrete frequency spectra (e.g. radio frequency generators and
microprocessor systems) emit concentrated interference energy on narrow frequency bands.

Switchgear and electric motors in household appliances, for instance, distribute their inter-
ference energy over wide frequency bands and are classified amongst the interference
sources with a continuous frequency spectrum.

Interference
source
[ |
Discrete frequency Continuous
spectrum frequency spectrum
uP systems Switch gear (contactors),

RF generators

Medical equipment

Data processing systems
Microwave equipment
Ultrasonic equipment

RF welding apparatus

Radio and TV receivers
Switched-mode power supplies

Fig. 3 Interference sources

relays)

Household appliances
Electric discharge lamps
Power semiconductors
Two-point regulators

Ignition systems

Welding apparatus
Atmospheric discharges
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Electrical devices and systems subject to such interference are defined as victim equipment.

In the same way as interference sources, victim equipment can also be categorized as regards
the frequency characteristics. We can differentiate between narrowband and broadband sus-
ceptibility (Fig. 4).

Narrowband systems include, e.g. radio and TV sets, whereas data processing systems are
generally specified as broadband systems.

Victim
equipment
1
[ ]

Narrowband Broadband
susceptibility susceptibility
Radio and TV receivers Digital and analog systems
Radio reception equipment Data processing systems
Modems Process control computers
Data transmission systems Control systems
Telemetric radic transmissien Video transmission systems

devices
Frequency-coded signaling equipment

Interface lines

Fig. 4 Victim equipment

The propagation of electromagnetic interference and EMC measurement techniques

As previously mentioned, an interference source emits both conducted and radiated electro-
magnetic interference.

Propagation along lines can be detected by measuring the interference current and the inter-
ference voltage (Fig. 5).

The effect of magnetic and electric interference fields on their immediate vicinity is assessed
by measuring the magnetic and electric field components. In many cases, this method of pro-
pagation is also termed electric or magnetic coupling.

In the higher frequency range, characterized by device dimensions in the order of magnitude

of the wavelength under consideration, the interference energy is predominantly radiated
directly.

During actual measurement, this radiation can be measured by assessing the electric or mag-
netic components of the electromagnetic interference radiation density.

Conducted and radiated propagation must also be taken into consideration when measuring
the susceptibility of victim equipment.

Sources, both with sinusoidal continuous interference and pulse generators with a wide
variety of pulse forms are available as interference generators.
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Power supply Dipole antenna

Selective
Current ’

voltmeter
transformer

Line
impedance

stabilization,
network

Pint

Selective voltmeter Source Hint = magnetic inter-
Spectrum analyzer ference fields
Storage oscilloscope S i
Transient recorder Eint fé?:ﬁg: f|i“e‘ledrs
{ \ Hint Pint = electromagnetic
Rod antenna E interference fields
int Frame antenna (radiated emission)

Selective = Selective
voltmeter voltmeter

Fig. 5 Propagation of electromagnetic interference and EMC measurement techniques

ENMC guideiines and specifications

Today, the entire field of electromagnetic compatibility has not yet been comprehensively
covered by guidelines or specifications in the civilian sector.

RFI suppression specifications exist as regards the transmission of interference.

Admittedly, initial attempts have been made to regulate the susceptibility of victim equipment
in the relevant committees of the German Electrotechnical Commission yet defined values
and measuring procedures still need to be discussed between manufacturers and customers.

The field of electromagnetic compatibility in the military sector is largely covered by specifi-
cations.

The propagation of conducted interference

In order to permit the correct EMI suppression components and filters to be selected, it is
necessary to know the propagation conditions of conducted interference.

Initially, an ungrounded interference source only emits interference which is propagated
along the connected lines.

Like the line current, the interference current flows towards the victim equipment on one
conductor and back to the interference source on the other conductor.

Both currents are in differential mode.
This interference is, therefore, designated either as differential mode interference or as sym-
metrical interference (Fig. 6).
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Interference Victim
source equipment
—it Y i
O = |
} _ A it
| — l
— Common mode C,: parasitic
interference current capacitance

-===9 Differential mode
interference current

Fig.6 Common mode and differential mode interference

Parasitic capacitances in the interference source and in the victim equipment or intended
ground connections, however, also cause an interference current in the ground circuit. This
interference current flows towards the victim equipment through both connecting lines and
returns to the interference source through the ground lines.

The two currents on the connecting lines are in common mode. This interference is, therefore,
designated as common mode or asymmetric interference.

In European parlance, the term “unsymmetric interference” is also used in addition to the two
above-mentioned components. This component identifies the interference voltage between a
line and reference ground or between the second line and reference ground.

The characteristic attenuation values are specified for the individual filter types in order to
assist in the selection of suitable Siemens EMI suppression filters.

Filter circuits and line impedance

EMI suppression filters are virtually always designed as reflecting low-pass filters, i.e. they
reach their highest attenuation when they are, on the one hand, mismatched to the impe-
dance of the interference source or victim equipment and, on the other hand, mismatched to
the impedance of the line. Fig. 7 shows possible filter circuits with various impedances of the
line or interference source and victim equipment.

A knowledge of the internal impedances is also necessary in order to permit filter circuits to be
designed optimally and permit economic solutions.

The internal impedances of the line networks under consideration are known on the basis of
calculations and extensive measurements. The impedances of the interference sources or
victim equipment are, in most cases, not known or not adequately known.

For this reason, measuring techniques are always required for selecting the suitable filter
circuit.

In this respect, Messrs. Siemens offer all customers who do not, themselves, have an EMC test
laboratory, their assistance in their applicational laboratory.
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Impedance Impedance
of of the
the line interference source/

victim equipment
low I high

high I high

high I I high
unknown I I unknown

low — low
low I low
unknown I unknown

Fig. 7 Filter circuitry and impedance

Application laboratory

The central office for development and production of EMC and EMI suppression equipment
such as capacitors, chokes, filters, and shielded enclosures has been established in Regens-
burg. An extensively equipped laboratory has been set up for applicational tests. It has the
task of determining the most economically favorable EMI suppression circuit for equipment,
systems, and machines, suitable for observing the legally required or recommended limit
values.

Shielded enclosures with test set-ups and the appropriate measuring instruments are avail-
able for determining conducted interference emitted by the equipment under investigation
via power lines, data lines, and connecting lines. Several test set-ups can be controlled
centrally with the help of a computer-aided test method, developed specifically at Siemens.
This permits interference voltage values to be recalled within a short period via corresponding
commands, permits these values to be stored for repetition purposes and either displayed as
curves on CRT display units or printed out. The most favorable component or the most favor-
able component configuration can be determined in a very short period by repeatedly compar-
ing and analyzing the measured values of various EMI suppression circuits for most equip-
ment. In general, the use of standard filters and components results in the most favorably
priced solution.

Space should be provided for wiring the EMI suppression circuit even at the design stage of
the equipment. Initial interference suppression tests on a prototype may be useful in this
respect. In addition, they also supply important information, at the right time, on acceptable
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line routes and shielding equipment from the point of view of EMI suppression. Should it
prove necessary, design-specific modifications can still be implemented easily at this stage.

A specially developed, shielded hall, lined with absorbers, is available for investigating radiat-
ed interference. This hall is provided with a reflective floor and thus complies with the
conditions required in accordance with VDE for test set-ups designed to route both the direct
and the ground wave to the test antenna in the open air.

This hall is equipped with special interference measurement receivers, spectrum analyzers
and various antennas for determining the interference field strength in the frequency range
10 kHz...1 GHz. A test set-up with absorbent current transformer calipers has been built up
for determining the interference power in the frequency range 30 MHz...300 MHz.

Special facilities such as water inlets and outlets, extraction facilities for toxic gases, tempera-
ture regulation facilities, 3 x 200 A electric connection facilities and large doors permit even
large-volume or high-power equipment and systems such as large data processing systems
or motor vehicles to be tested at measuring distances up to and less than 10 m. Furthermore,
the room shielding permits tests to be conducted free from environmental interference and
interference from local, useful signals such as TV and radio or private and state radio services
and, not least, testing can be carried out independently of weather conditions.

All tests and advice given are based upon the relevant national and international recommen-
dations and specifications. Experience is exchanged with the German Central Telecommuni-
cations Office (FTZ) and the VDE Testing Institute in Offenbach at joint VDE meetings.

Naturally, all equipment and information which our various customers entrust to us is treated
with the necessary discretion.

Systems and equipment in the frequency range 10 kHz to 1 GHz can be tested for RFI
suppression and EMC in the Siemens applicational laboratory. The appropriate installations
and measuring instruments are available for virtually any case of EMI suppression.

This means that the necessary interference suppression circuit and necessary interference
suppression measures can be determined in the shortest possible time.

Selection criteria for EMI suppression devices
On the basis of current technologies, a frequency range of 10 kHz.to 1000 MHz must be
considered for guaranteeing electromagnetic compatibility in normal cases, providing audio-
frequency line and network retroactive effects are not taken into consideration.
Consequently, EMI suppression equipment must have high frequency characteristics and
generally exhibit an extremely broadband effect.
@® As regards components, a specification of the impedance versus frequency serves to iden-
tify the high-frequency characteristics.
® As stated above, the insertion loss constitutes the selection criterion for EMI suppression
filters.
The insertion loss is defined as the logarithmic ratio of the power emitted at the load imped-
ance both with and without a filter (for further details please refer to the section entitled
"EMI suppression filters” at the beginning of this chapter).
If the test sample is terminated on both sides with a real resistance of, for instance, 50 ohms
this is referred to as a 50-ohm insertion loss.
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Depending upon the particular application in question, the priorities for consideration of the
three possible methods of attenuation or loss

— asymmetric (common-mode attenuation)
— symmetric (differential-mode attenuation)
— unsymmetric

must be specified.

The measuring procedure for 50-ohm insertion loss has been taken from the field of com-
munications engineering and is also standardized in the relevant national and international
specifications.

Admittedly, it permits a comparison of different filters yet provides little information about
special applications.

The reason is that — as already stated in the previous section — neither the line impedance nor
the impedance of the interference source or victim equipment respectively for the connected
line system correspond to a real resistance of 50 ohms at frequencies less than 1 MHz.

Likewise, the attenuation of interference pulses can also not be easily determined on the basis
of the insertion loss. In this case, it is necessary to observe the non-linear response of the
EMI suppression chokes in the filters.

We will be able to specify filter-specific values if provided with information on the type of
pulses on request.

Arrangement and installation of filters and filter components
If filter circuits are to be combined using individual components, the following should be con-
sidered:

@® components should be arranged along the lines (see example in Fig. 8) to avoid capacitive
and inductive coupling between components and between filter inputs and outputs.

1c, ’
(A) ;zgcg)i CYJJ:iF %F (8)
; T —

Fig. 8 Correct arrangement of filter components, e.g. on a PC board

@® since attenuation of a filter circuit in the MHz range is primarily determined by the capac-
itors wired to ground, the connecting wires of the capacitors should be as inductance-
free as possible, i.e. short.
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@ filter circuits which are to be installed in devices with limited available space must be
shielded.

With ready-made filters, the following aspects are particularly important:

@® to provide a proper electrically conductive connection between the filter case or filter
ground, respectively, and metallic case of interference source or victim equipment, re-
spectively.

@ to provide sufficient high-frequency decoupling between the lines at the filter input (line
causing the interference) and the filter output (filter line), if necessary by using shielding
walls.

Safety regulations

When selecting EMI suppression devices — in particular for power line applications — the
safety regulations for the respective device must be observed.

The following points necessitate special reference:

Capacitors connected between power lines and ground (Y capacitors) may cause — in the
event of faults (interruption of the safety conductor or defective protective insulation) and if a
person touches the device ground — a capacitive leakage current to flow between device
ground, person, and ground. This current must be limited or dissipated in such a way that
no dangerous voltages can occur on the accessible metal parts. VDE regulations 0875 contain
a summary of the permissible leakage currents. However, the values specified in the individual
specifications on specific equipment must be taken obligatory.

Capacitors for applications in which their failure, as a result of a short-circuit, would not cause
a dangerous electric shock (X capacitors) are subdivided into two subclasses X1 and X2,
corresponding to the peak voltages to which they are subjected in addition to the power line
voltage. The selection criteria in this case are specified in VDE regulation 0565 section 1.

Quality information
The following is specified as regards identification of delivery quality:

1 technical data and typical values for insertion loss
2 sampling agreement, AQL values (acceptable quality level)

It is highly probable (probability generally = 90 %) that a batch with a percentage defect
rate at a characteristic quantity equal to or less than the specified AQL value will be accept-
ed during a corresponding sampling inspection in respect of this characteristic quantity.

3 Defects, defectives

A component is considered defective if it does not comply with the characteristics speci-
fied in the data sheet. The defectives are subdivided into “major defects and minor de-
fects” and the defects into mechanical and electrical defects. Unless otherwise agreed
upon, the AQL values summarized in section 4 apply to the various defectives. The iden-
tical sampling inspection plans DIN 40080 (or) MIL-STD 105 apply as a basis for inspec-
tion by attributes.

Only the number of defective units (each with one or more defective characteristic quanti-
ties) is evaluated in the particular defect class for each defective for which an AQL value
is determined.
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4 AQL table for EMI suppression components and filters

Defects and defectives

Components

AQL values
Filters

Defects as regards electrical
characteristics

Major defects

Minor defects

Sum of all defects

04

0.25

Defects as regards mechanical
characteristics

Major defects

Minor defects

Sum of all defects

5 Quality assurance

0.65

0.4

The quality of our products is assured on the basis of the following operational sequence:
5.1 Incoming inspection on the basis of the sampling inspection plan
5.2 Product quality inspection during the production process

5.3 Final production inspection
5.3.1 Electrical characteristics 100%
5.3.2 Mechanical characteristics on the basis of the sampling inspection plan

5.4 Quality assurance on the finished product
5.4.1 Lot-by-lot random type sampling inspection

5.4.2 Routine verification tests in accordance with VDE 0565, Sections 1-3.

These measures are designed to dispense with the need for costly incoming inspections on
the premises of the user. However, if the user still wishes to conduct an incoming inspection, it
is recommended that this inspection be based on the sampling inspection plan as specified
in Section 6. The inspection method used must be agreed upon between the customer and
the supplier. Furthermore, reference is made to the PPM concept within the framework of
optimized quality. With this concept, the component manufacturer and the user assist each

other mutually to improve their products.

The following information is required for assessing any complaints:
Test circuit, sample size, number of defective items found, sample of evidence, or package

label.
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6 Sampling inspection plan for normal inspection in
accordance with DIN 40080 or ABC standard 105 D, inspection level I

AQL value

Sample
Lot size size |0,065|0,10 |0,15 | 0,25 | 0,40 |0,65| 1,0 15 |25 |40 | 6,5

A R|A R|IA RIA R|A R/A R|A R/A R/A R|/A R|/AR

2 to 8 2 L 01
9 to 15 3 01
A
16 to 25 5 01 '
26 to 50 8 0 1 l 1
51 to 90 13 v 01 122
91to 150 20 vy |01 T 1 2|2 3|3 4
161to 280 32 v |01 ¢ 1 2 3 4|5
281to 500 50 v o1 1 212 3|3 4|5 6|7 8
501 to 1200 80 v 0 1 ? 1 2|2 3|3 4(56 6|7 8|1011
1201 to 3200 125 y |0 1 L 1 2|2 3|3 4|5 6|7 8|1011{1415
3201 to 10000 200(0 1 1 212 3|3 4|5 6|7 8(1011(14 15/2122
10001 to 35000 315 T 1 2|2 3|3 4|5 6|7 8|10 11|14 15|21 22

35001-150000| 500 ¢ 1 2|2 3|3 4|5 6|7 8(1011|14 1521 22
1560001-500000| 800 |1 2|2 3|3 4|5 6|7 8|10 1114 15/21 22
500001 ormore 12602 3|3 4|5 6|7 8|1011{14 15121 22 T

A = acceptance number: the maximum number of defective sample units up to which the lotis accepted.
R = rejection number: the minimum number of defective sampie units which a sampie must contiain if
the lot is to be rejected.

Additional condition

Since the informative value of the acceptance number O and rejection number 1 is low, the
next highest size should be sampled.
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Climatic categories

The permissible temperature and humidity stress is type-dependent and is identified as
follows in accordance with DIN 40040:

1st code letter

Lower category temperature
— 55°C/—67°F '
— 40°C/-40°F

— 25°C/-13°F

— 10°C/+14°F

- 0°C/+32°F

Individual regulation

NARCITO™

2nd code letter

Upper category temperature

+125°C/+257°F
+110°C/+230°F
+100°C/+212°F
90°C/+194°F
85°C/+185°F
80°C/+176°F
75°C/+167°F
70°C/+158°F
65°C/+149°F
60°C/+140°F
Individual regulation

pvzzrx

4+t

NCc-Hwx

3rd code letter, humidity category

G F D C
relative humidity, annual average =65% =75% =80% =95%
30 days per year, continuously?) - 95% 100% 100%
60 days per year, continuously 85% - - -
on the remaining days, occasionally3) 75% 85% 90% 100%

1) If a temperature value not specified in the table is required, code letter Z must be specified.
2) These days should reasonably be distributed throughout the entire year.
3) Observing the annual average.
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Test category in accordance with DIN 40045 or IEC-68

EMI suppression components and filters are assigned to specific test categories depending
upon the climatic conditions on the basis of which they are tested. The test categories are
based on three determining variables:

Example:

Test category: 55/085/56
Test A: low temperature
—-55°C/-67°F
(in accordance with DIN IEC 68-2-1)
Test B: dry heat
+85°C/+185°F
(in accordance with DIN |[EC 68-2-2)
Test C: Damp heat (long-term test)
56 days
(in accordance with DIN IEC 68-2-3)
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EMI Suppression Capacitors

Terms and definitions

The following terms and definitions are mainly drawn from the competent VDE specification
VDE 0565-1/12.79 and are as far as possible adapted to the IEC publication 384, part 14
(1981): “Fixed Capacitors for Radio Interference Suppression”.

EMI suppression capacitors

are capacitors to be used for the reduction of interference at radio frequencies caused by elec-
trical appliances.

EMI suppression capacitors of class X (briefly X capacitors)

are capacitors suitable for use in situations where failure of the capacitors would not lead to
danger of electric shock. Class X capacitors are divided into two subclasses according to the
peak voltages to which they may be subjected in addition to the power line voltage applied.

Note
Such additional load may arise from:

a) peak voltages superimposed on the power line voltage due to switchings. This is based on
the assumption that peak voltages occurring in a normal household, are equal to or less
than 1200 V.

b) peak voltages, arising in the appliance to be suppressed during switching off of inductive
load.
The magnitude of these peak voltages depends on kind and construction of the appliance
to be suppressed.

The subclass of the X capacitors to be used is determined by the peak voltage, established by
the equipment producer for the X capacitor of the equipment to be suppressed under the
worst load and turn-off conditions.

Table 1
Subclass Peak voltage Application Peak voltage applied
in service during the endurance test
V,in kV V, in kV
X1 >1.2 High peak voltage 4 for C=0.33 pF
application 4¢ 033 - O gor
C>0.33 pF
X2 =1.2 General purpose 1.4

EMI suppression capacitors of class Y (briefly Y capacitors)

are capacitors suitable for use in situations where failure of the capacitor could lead to danger
of electric shock. Y capacitors are used for normal insulation requirements (in accordance
with VDE 0550, part 1) of V,,; = 250 V at an increased electrical and mechanical safety
margin and limited capacitance.

Note

The increased mechanical and electrical safety margins are intended to prevent electric short
circuits; the limited capacitance is intended to decrease the ac current flowing through the
capacitor or, at dc voltage, decrease the stored energy to a non-dangerous level.
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EMI Suppression Capacitors

Y capacitors are placed across the insulation of electrical appliances, machines, and installa-
tions so as to maintain their safety to humans and animals.

Examples

Figure 1a gives an example of an interference suppression of a motor of an electrical appli-
ance, e.g. vacuum cleaner, hand-drilling machine, etc. to safety class|. The capacitor C, provid-
ed to reduce the unsymmetrical interference voltage, is connected between the line and the
metal case G of the appliance which is accessible to touch. The capacitor must therefore be
a “Y" type.

An appliance according to safety class Il, may not have a connection to the metal case G, as
is shown in Fig. 1b. The live parts, which are not an integral part of the operating circuit, are
non-accessible by virtue of double insulation.

In both cases a short circuit of the Y capacitor would endanger a person touching the appli-
ance if at the same time the neutral conductor is interrupted (in safety class I) or the case
insulation is damaged (in safety class Il).

——— ¢ — Case

c
T N

Cx Power line

L

a) Example of an interference suppression by X and
GND Y capacitors in an appliance according to safety
class | e.g. in acc. with VDE 0730, part 1

Case
~

. T N
51

Power line

L

b) Example of an interference suppression by X and
Y capacitors in an appliance according to safety
class Il e.g. in acc. with VDE 0730, part 1

Fig. 1 Examples of an interference suppression by X and Y capacitors
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EMI Suppression Capacitors

Terms and definitions

Two-terminal capacitors
are capacitors having two terminals.

11
O " O
Fig.2 Example of a two-terminal EMI suppression capacitor

Four-terminal capacitors (feed-through capacitors)

are capacitors in which the operating current flows through or across the electrodes. Either
three (Figs. 3a and 3b) or four (Fig. 3c) external terminals are provided.

Fig.3 Examples of four-terminal EMI suppression capacitors

Coaxial feed-through capacitors

are four-terminal capacitors with a central current carrying conductor (e.g. feed-through rod)
surrounded by the capacitor element to form a coaxial construction (Figs. 3a and 4).
Generally, one layer is connected to the capacitor case or a conductive part of it to produce
an RF seal. The case (or its conductive part) permits RF-tight connection with a shielding
wall.

1 Feed-through current carrying rod
2 Metal case of the capacitor
3 Insulated cover
3 4 Layer connected to the feed-through rod
5 Layer connected to the capacitor case
6 ‘Shielding wall of the equipment
7 RF-tight connection between capacitor
and shielding wall

Fig. 4 Example of fitting a coaxial feed-through capacitor (wound capacitor)
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EMI Suppression Capacitors

An RF-tight construction is generally based on strict maintenance of a continuous contact.

Non-coaxial feed-through capacitors

are four-terminal capacitors having one or several conductors carrying the operating current,
which are of non-coaxial construction (Figs. 3b, 3c and 5).

Line Load

Fig. 5 Example of a non-coaxial feed-through capacitor

Wideband capacitors (non-coaxial)

have high attenuation characteristics over a wide frequency range contrary to two-terminal
capacitors with an attenuation which is most effective at the resonant frequency. The leads
to the source interference must be kept short in order to fully utilize the wideband characteris-
tics of EMI suppression capacitors.

Test specification symbols

In principle all Siemens EMI suppression capacitors are designed in conformity with the
appropriate VDE specifications. For each type the relevant VDE specifications are quoted. In
addition, certain designs are tested by VDE or by similar foreign associations for compliance
with their specifications. On passing the test, the design in question is allocated the appro-
priate test or quality symbol. e.g.

H ® O ® 6

VDE NEMKO SEMKO DEMKO SEV
Germany Norway Sweden Denmark Switzerland

Rated voltage Vi
The rated voltage V; is that voltage for which a capacitor is designed, according to which it is
designated, which serves as reference value for other ratings, and which may be applied
continuously to the terminations at any temperature between the lower and the upper cate-
gory temperature.

Note

1 The rated voltage of EMI suppression capacitors should generally be the same value or
higher than the rated voltage of the power line to which it will be applied. The possibility of
the power lines temporarily exceeding their rated value by up to 10 % should be allowed
for.
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Terms and definitions

Line current rating

for four-terminal capacitors is the highest current which may flow through the current carry-
ing conductor.

Generally, the magnitude of the current line rating is determined by the equipment to be
suppressed. In special cases the current actually generated by the interference voltage must
be taken into account.

Superimposed ac voltage up to 400 Hz

Capacitors with a rated dc voltage may have an ac voltage superimposed on the applied dc
voltage. The sum of the dc voltage and the peak value of the superimposed ac voltage must
not exceed the rated dc voltage. The superimposed ac voltage must in any case be kept below
the rated ac voltage.

Non-sinusoidal RF voltage (continuous operation)

The specific rating of capacitors to which non-sinusoidal RF voltages are applied continuously
must be ascertained separately for each application. Requests for information should pref-
erably include a voltage oscillogram.

Peak voltage

A peak voltage is an intermittent, pulse-shaped voltage of the peak value V, as may partic-
ularly be caused by the switching of inductances. Such peak voltages may, however, occur
only during fractions of a second up to 5 times per hour.

(The limit of “5 times per hour” is meant to be for general guidance and is intended to convey
clearly that those peak voltages should occur only occasionally).

Overvoltage

In addition to the line voltage, permitted in accordance with VDE specification 0565-1,
overvoltages up to 1.1 times the rated voltage V; are allowed for EMI suppression capacitors.
Those overvoltages may occur as occasional line fluctuations up to 2 hours per day.

(The limit of “2 hours per day” is meant to be for general guidance and is intended to convey
clearly that those overvoltages should occur only occasionally).
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Capacitance

The preferred capacitance tolerance is =20 %.

The maximum permitted capacitance values for Y capacitors throughout the entire tempera-
ture range for all voltage values are contained in the equipment provisions of the VDE, which
indicate safety limits for leakage current through the Y capacitor and the insulation and for the
energy content of the capacitor. Where no limits are indicated for an appliance or machine,

the specifications for the use of Y capacitors VDE 0875 “Specification for EMI suppression of
appliances, machines and installations for rated frequencies between O and 10 kHz"” apply.

The capacitance is measured at 1000 Hz and 20°C/68°F.

Insulation resistance
of a capacitor is the ratio of the applied dc voltage to the current flowing after a defined time.
The current flowing on applying a constant dc voltage is dependent on temperature, voltage

and time and comprises charging, recharging and leakage current (definition in accordance
with VDE 0560, part 1, §11).

The insulation quality (in seconds) is the product of insulation resistance (in MQ) and capaci-
tance (in pF).

Operating temperature range

is the range between the category temperatures at which the capacitor may be operated. The
operating temperature range is limited by the category in accordance with DIN 40040.

Mechanical stress

Permitted vibration stress is referred to in the specification DIN 40046, sheet 8, June 1970,
test Fc, partial test B 1 or IEC publication 68-2-6 at the following conditions:

Endurance duration: 6 hours 1.5 hours
Frequency range: 10 to 55 Hz 10to 55 Hz
Displacement amplitude: 0.75 mm 0.35 mm
conforming to max. 10g 5¢9

The following details apply:

RFI suppression capacitors') max. 5 g

Coaxial feed-through capacitors up to 200 A max. 10 g

Coaxial feed-through filters up to 40 A max.5 g

Coaxial feed-through capacitors > 200 A } For these types particulars are given in
the corresponding technical data

Coaxial feed-through filters > 40 A sheets or are available upon request.

) Including spark suppression combinations
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EMI Suppression Capacitors B81111-A

X1 capacitors Rated voltage 250 V dc/ac, 50 Hz
Capacitors comprising impregnated paper dielectric and metal foil electrodes, enclosed in

tubular plastic can with epoxy resin seal. Leads 1X0.8 mm dia (YV). Other lead lengths
or litz wires are available upon request.

black oo 1 black @

B Hl= Zm% p- —-—6+1 d+05
85.5 {4 85.5
Dimensions in mm

Technical data
Test voltage 1650 V dc, 2 s (layer to layer)
Continuous voltage test 1000 hrs with 1.25 Vz = 315 V ac, in acc. with
(type test) VDE 0565-1
Capacitance tolerance +20%
Insulation =6000 MQ
DIN climatic category HPF (- 25 to +85°C/— 13 to + 185 °F, humidity category F)
IEC climatic category 25/085/21
(IEC 68)
Specifications as X1 capacitors, these capacitors comply with the VDE

specification 0565-1

& S 6
Test symbols 565-1

Types

Rated capacitance Dimensions Approx. Ordering code
axl weight

uF mm g PU: 200

0,01 (X1) 10X 34 7 B81111-A-C37

0,025 (X1) 10X34 7 B81111-A-B38

0,05 (X1) 14X44 11 B81111-A-B39

0,07 (X1) 14X44 11 B81111-A-B40

0.1 (X1) 16X44 14 B81111-A-B41

0,2 (X1) 20x44 20 B81111-A-B42
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EMI Suppression Capacitors B81121-A-B

X1 capacitors Rated voltage 250 V dc/ac, 50 Hz

Capacitors comprising impregnated paper dielectric and metal foil electrodes, enclosed in
tubular plastic can with epoxy resin seal. Leads 1X0.8 mm dia (YV). Other lead lengths
or litz wires are available upon request.

black e=c

black, T

2
—ftl malj« d*05
1-— 455 (4

Dimensions in mm

Technical data

Test voltage 1650 V dc, 2 s (layer to layer)

Continuous voltage test 1000 hrs with 1.25 Vg = 315 V ac in acc. with

(type test) VDE 0565-1

Capacitance tolerance +20%

Insulation =6000 MQ

DIN climatic category HPF (— 25 +85°C/- 13 to + 185 °F, humidity category F)
IEC climatic category 25/085/21

(IEC 68)

Specifications as X1 capacitors, these capacitors comply

with the VDE specification 0565-1

& S @
Test symbols 565-1

Types

Rated capacitance Rated voltage Dimensions Approx. Ordering code
axl weight

uF V dc/V ac 50 Hz mm g PU: 200

0,01 (X1) 8X34 6 B81121-A-B47

0,025 (X1) 10X34 7 B81121-A-B48

0,05 (X1) 250 12X44 9 B81121-A-B49

0,07 (X1) 14X39 11 B81121-A-B50

0,1 (X1) 14X39 11 B81121-A-B51

0,2 (X1) 20X39 20 B81121-A-B52
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EMI Suppression Capacitors B81551-A-B

X1 capacitors Rated voltage up to 600 V dc
hermetically sealed up to 380 V ac/60 to 400 Hz

Capacitors comprising impregnated paper dielectric and metal foil electrodes.

The capacitors are enclosed in tubular metal or ceramic cases and are hermetically sealed.
Axial connecting studs M6 at both face ends.

Ceramic case Metal case

17‘02
|
—| 185"

> >
© ©
& 5 S
=}
M6
i 3
é
Mounting hole, 7 mm dia
Type B81551-A-B7 Type B81551-A-B14
Nuts and spring washers are loosely supplied. Dimensions in mm
Application

Generally, the capacitors are intended to suppress interference from electrical equipment,
such as machines, appliances, and on board ships. They feature specially high operational
reliability and high test voltage. In order to obtain a broadband EMI suppression effect,
the connection of the capacitor to the line to be wired must be as short as possible (low
inductance).
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EMI Suppression Capacitors B81551-A-B

Technical data

Capacitance tolerance +20%
Insulation =12000 MQ for C=0.15 pF
DIN climatic category GMC (—40to +100°C/— 40 to +212°F; humidity
category C)
IEC climatic category 40/100/56
(IEC 68)
Specifications as X1 capacitors, these capacitors comply with VDE specifi-

cation 0565-1

Types
Rated capacitance | Rated voltage Test voltage') Dimensions |Approx.| Ordering code
Sample Type weight
V dc/V ac| Vac test test dxl
uF 60 Hz [400 Hz| Vdc;2s |Vdc; 1 min mm g PU: 50
0,035 (X1) |600/380| 220 | 3600 2250 20,0x49 45 B81551-A-B7
0,15 (X1) |440/260| 125 | 2700 2250 31,6X46,0 80 B81551-A-B14

') Layer to layer, individual test at 20°C/68 °F, type test at ¥,
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EMI Suppression Capacitors B81121-C

X2 capacitors Rated voltage 250 V ac, 50 to 400 Hz

Self-healing flat capacitor winding comprising polypropylene dielectric, enclosed in rectan-
gular plastic case with epoxy resin seal. (Plastic case and epoxy resin are flame-retardant.)
The case is provided with spacers to improve solderability in the solder bath.

The capacitors have parallel leads in the lead spacing. Version B is particularly suitable for
PCB mounting.

Version with litz wires upon request.

Version B
11)

L‘—E:O,A%

1) Max. dimension

Technical data

Permissible dc voltage

Test voltage

Permissible voltage peaks (max.)
Voltage rate of rise (max.)
Continuous voltage test (type test)

Capacitance tolerance
Insulation

DIN climatic category

IEC climatic category (IEC 68)
Specifications

Test symbols

to be preferred

42

Version C

[1} - bﬂ

~

h 1)_.‘

B\¢ 0,8 tinned

Dimensions in mm

630V dc

1200V dc, 2 s (layer to layer)

1200V

100 V/us

1000 hrs with 1.25 V3 =315 V ac, in acc. with
VDE 0565-1

+10 %

=10,000 s for C=0.33 pF

=30,000 MQ for C=0.33 pF

GPF (— 40 to +85°C/— 40 to + 185 °F; humidity
category F)

40/085/21

as X2 capacitors, these capacitors comply with the
specifications IEC 384-14 and VDE 0565-1
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EMI Suppression Capacitors B81121-C

Types

Rated Dimensions Lead spacing Approx. Ordering code)
capacitance bXhX/ e weight

uF mm mm g PU: 200
0,022 (X2) 56X11 X18 15 1,5 B81121-C-*121
0,033 (X2) 56X11 X18 15 2,0 B81121-C-*122
0,047 (X2) 7 X13 X18 15 2,3 B81121-C-*123
0,068 (X2) 9 X14,5X18 15 3.2 B81121-C-*124
0,1 (X2) 9 X14,5X18 15 3,2 B81121-C-*125
0,15 (X2) 8,56 X18,56X27 22,5 5,2 B81121-C-*126
0,22 (X2) 10,6X19 Xx27 22,5 6,5 B81121-C-*127
0,33 (X2) 11 X20,5X27 22,5 7.0 B81121-C-*128
0,47 (X2) 11,56X21 X31,5 27,5 10 B81121-C-*129
0,68 (X2) 13,6X23 X316 27,5 12 B81121-C-*130
1,0 (X2) 18 X27,6%X31,5 27,5 19 B81121-C-*1322)

) When ordering, quote the code letter of the lead length required (see dimensional drawings).
B = short leads
C = long leads

2) without SEMKO symbol
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X2 capacitors

Self-healing, flat capacitor winding comprising polyester dielectric, enclosed in rectangular
plastic case with epoxy resin seal. (Plastic case and epoxy resin are flame-retardant). The

Rated voltage 300 V ac

case is provided with spacers to improve solderability in the solder bath.

The capacitors have parallel leads in the lead spacing. Version B is particularly suitable for

PCB mounting.

Version with litz wires upon request.

Version B
3l

1) Max. dimension

Technical data

Permissible dc voltage

Test voltage

Permissible voltage peaks (max.)
Voltage rate of rise (max.)
Continuous voltage test (type test)

Capacitance tolerance
insuiation

DIN climatic category

IEC climatic category (IEC 68)
Specifications

Test symbols

Nto be preferred

a4

ﬁ\¢ 0,8 tinned

Dimensions in mm

Version C
[1) b\)
11
T. S
k?
ex0,4
800V dc
1300 V dc, 2 s (layer to layer)
1200V
100 V/us

1000 hrs with 1.25 Vz = 315 V ac, in acc. with
VDE 0565-1

+20%

=10.000 s for C=0.33 pF

=30.000 MQ for C=0.33 pF

GPF (— 40 to +85°C/— 40 to + 185 °F; humidity
category F)

40/085/21

as X2 capacitors, these capacitors comply with
the specifications IEC 384-14 and VDE 0565-1

&£ 00
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EMI Suppression Capacitors

B81121-C

Types

Rated Dimensions Lead spacing Approx. Ordering code')
capacitance bXhX/ e weight

uF mm mm g PU: 200
0,022 (X2) 56X11 X18 15 1,5 B81121-C-*104
0,033 (X2) 7 X13 X18 15 2,0 B81121-C-*105
0,047 (X2) 9 X14,5X18 15 2,2 B81121-C-*106
0,068 (X2) 9 X14,5X18 15 2,2 B81121-C-*107
0,1 (X2) 7,3X16,56X27 22,5 4,4 B81121-C-*108
0,15  (X2) 8,56X18,56X27 22,5 5,2 B81121-C-*109
0,22 (X2) 10,6X19 X27 22,5 7.5 B81121-C-*110
0,33  (X2) 11,6X21 X316 27,5 10 B81121-C-*111
0,47 (X2) 13,6 X23 X31,5 27,5 14 B81121-C-*112
0,68 (X2) 15 X24,6X31,56 27,5 16 B81121-C-*113
1,0 (X2) 18 X27,6X31,6 27,5 20 B81121-C-"1142)

From Jan. 1984, the type B81121-C-+108 will be replaced by the following types:

0,1 (X2)
0,1 (X2)

9 X17,6X18
9 X17,6X18

15
15

5
5

B81121-C-D1082)
B81121-C-E108%)

) When ordering, quote the code letter of the lead length required (see dimensional drawings).

B = short leads
C = long leads

2) without SEV and SEMKO symbols
3) short leads, refer to B version
4) long leads, refer to C version
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B81121-C-B

X2 capacitors

Rated voltage 400 V ac, 50 to 1000 Hz

Self-healing capacitors with polypropylene film dielectric; enclosed in rectangular plastic
case with epoxy resin seal (plastic case and epoxy resin are flame-retardant). The case
is provided with spacers to improve solderability in the solder bath.

The capacitors have parallel leads in the lead spacing and are particularly suitable for PCB

mounting.
[ —

]——e:o,u—’l

Technical data

)]

b1

Permissible dc voltage

Test voltage
also permitted

Permissible voltage peaks (max.)

T e

Voitage rate of rise {max.j
Continuous voltage test (type test)

Capacitance tolerance

Insulation

DIN climatic category

|IEC climatic category (IEC 68)

Specifications

* ') Max. dimension

Dimensions in mm

1000V dc

1800 V dc, 2 s (layer to layer)
750V ac, 50 Hz, 1 min
1600V

200 V/ps

1000 hrs with 1.25 V3 =500V ac, in acc. with
VDE 0565-1

+10%

=30,000 MQ

GPF (— 40 to +85°C/—40 to + 185°F; humidity
category F)

40/085/21

as X2 capacitors, these capacitors comply with the VDE
specification 0565-1

Test symbol @

Types

Rated Dimensions Lead Approx. PU Ordering code
capacitance bXhX/ spacing e weight

uF mm mm g

0,01 (X2) 7 X13 X18 15 2 300 B81121-C-B92
0,022 (X2) 9 X14,6X18 15 2,2 300 B81121-C-B93
0,033 (X2) 7,3X16,56%X27 22,5 4.4 200 B81121-C-B94
0,047 (X2) 8,6X18,56X27 22,5 5,2 200 B81121-C-B95
0,068 (X2) 10,5%X19 X27 22,5 7,5 200 B81121-C-B96
0,1 (X2) 11 X20,6%x27 22,5 8,5 100 B81121-C-B97
0,15  (X2) 11,6X21 X31,5 27,5 10 100 B81121-C-B98
0,22 (X2) 16 X24,5X%X31,5 27,5 15,4 100 B81121-C-B99
0,33 (X2) 18 X27,6%X31,5 27,5 20,8 100 B81121-C-B100

to be preferred
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EMI Suppression Capacitors B81151-A-C

X2 capacitors Rated voltage 300 V dc
hermetically sealed 250 V ac/60 to 400 Hz

Capacitors comprising impregnated paper dielectric and metal foil electrodes, in ceramic pro-
tective tube, hermetically sealed with metal caps at both ends and covered with insulating
caps.

] e

b

Dimensions in mm

Technical data

Test voltage 1650 V dc, 2 s (layer to layer)

(sample test)

Capacitance tolerance +20%

Insulation =12000 MQ

DIN climatic category GMC (—40 to +100°C/—40 to +212°F; humidity category C)
IEC climatic category 40/100/56

(IEC 68)

Specifications as X2 capacitors, these capacitors comply with the VDE

specification 0565-1.

Types

Rated Rated voltage Dimensions Approx. | Ordering code

capacitance V dc/V ac Vac axt | a | b weight

uF 60 Hz 400 Hz mm g PU: 50

0,05 (X2) 156X25 25104 14 B81151-A-C7
-] 300/250 110

0,1 (X2) 19%X30 | 25 | 04 19 B81151-A-C8
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EMI Suppression Capacitors B81551-A-B

X2 capacitors Rated voltage up to 800 V dc
hermetically sealed up to 440 V ac

Self-healing capacitors comprising impregnated paper dielectric and a vacuum deposited
metallizing as electrodes.

The capacitors are enclosed in tubular metal or ceramic cases and hermetically sealed. Axial
connecting studs M6 at both face ends.

Ceramic case Metal case

]7+02

1
E ¥ S E f g‘:i@mg
g0
M6 T M6 ¥
;
Mounting hole 7 mm dia
Type B81551-A-B9 Type B81551-A-B16
Nuts and spring washers are loosely supplied. Dimensions in mm
Application

For general EMI suppression purposes in electrical equipment such as machines, appliances,
and on board ships. The capacitors <1 pF are designed for specially high operational reliability
and high test voltage. The 1 pF version is intended for low voltage applications. To obtain
a broadband EMI suppression effect, the connection of the capacitor to the line must be
as short as possible (low inductance).
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EMI Suppression Capacitors

B81551-A-B

Technical data

Capacitance tolerance

Insulation

DIN climatic category
|IEC climatic category

(IEC 68)
Specifications

+20%
=3000 s for C=0.6 pF
GPC (—40 to +85°C/— 40 to + 185 °F; humidity category C)
40/085/56

as X2 capacitors, these capacitors comply with the VDE
specification 0565-1

Types
Rated Rated voltage Test voltage') Dimensions |Approx.| Ordering code
capacitance Sample Type weight

V dc/V ac| Vac test test dXxl
uF 60 Hz |400 Hz| Vdc; 2s |V dc; 1 min mm g PU: 10
0,6 (MP2) (X2) (800/440| 220 | 2500 2250 37X%X562 120 |B81551-A-B16
1 (MP2) (X) | 125/560 - 350 190 20%X33 30 |B81551-A-B9

1) Layer to layer, sample test at 20°C/68°F, type test at 0,,,,,
2) MP stands for metalized paper.
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EMI Suppression Capacitors B81121-C-B

Y capacitors Rated voltage 250 V ac, 50 Hz

Self-healing capacitors with polypropylene film dielectric; enclosed in rectangular plastic
case with epoxy resin seal. (Plastic case and epoxy resin are flame-retardant.) The case is
provided with spacers to improve solderability in the solder bath.

The capacitors have short parallel leads in the lead spacing and are particularly suitable for
PCB mounting.

[1) b“

F—e:o,u—»l

) Max. dimension Dimensions in mm

Technical data

Test voltage 1500V ac, 2 s (layer to layer)

Voltage rate of rise (max.) 200 V/us

Continuous voltage test 1000 hrs with 1.7 V3 = 425 V ac

(type test)

Capacitance tolerance +10%

Insulation =30000 MQ

DIN climatic category GPF (- 40 to +85°C/- 40 to + 185 °F; humidity category F)
IEC climatic category 40/085/21

(IEC 68)

Specifications as Y capacitors, these capacitors comply with the VDE

specification 0565-1

+
Test symbols % @ @

Nto be preferred
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EMI Suppression Capacitors B81121-C-B

Types
Rated Dimensions Lead Approx. PU Ordering code
capacitance bXhXx/ spacing e weight

mm mm g
2500 pF(Y) 7 X13 X18 15 2 500 B81121-C-B141
3300 pF(Y) 7 X13 X18 15 2 500 B81121-C-B142
4700 pF(Y) 9 X14,5X18 15 2,2 500 B81121-C-B143
6800 pF(Y) 7,3X16,56X27 22,5 4,4 400 B81121-C-B1441)
0,01 pF (Y) 7,3X16,5X27 22,5 4,4 400 B81121-C-B1451)
0,015 pF(Y) 8,6 X18,6X27 22,5 52 300 B81121-C-B146
0,022 pF(Y) 10,6X19 X27 22,5 7,5 300 B81121-C-B147
0,027 pF(Y) 11 X20,6%X27 22,5 8,56 250 B81121-C-B148")
0,033 pF(Y) 11,6X21 X32 27,5 10 200 B81121-C-B1491)
1) without SEMKO symbol
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EMI Suppression Capacitors B81111-A-B
B81211-A-B

Y capacitors Rated voltage 250 V dc/ac, 50 Hz

Capacitors comprising impregnated paper dielectric and metal foil electrodes, enclosed in
tubular plastic can with epoxy resin seal. Leads 1 X 0.8 mm dia (YV). Other lead lengths or litz
wires are available upon request.

black - -— ,green/
‘ . yellow \
Bt Zma’x‘ >i6t1!<, = 05 L
f-— - 45.5 —— (4 — -t - 45.5 — -
black
green/yeliowF jl-_k ] black ': & /|
1 2
|Gt mai e Bttt = 405
,,,,,45'5 E— "’L* [.y B e 45757

Dimensions in mm

Technical data

Test voltage 2700V dc, 2s (layer to layer)

Continuous voltage test 1000 hrs with 1.7 Vg = 425V ac

(type test)

Capacitance tolerance +20%

Insulation = 6000 MQ

DIN climatic category HPF (—25 to +85°C/—13 to +185°F, humidity category F)
IEC climatic category 25/085/21

(IEC 68)

Specifications as Y capacitors, these capacitors comply with the VDE

specification 0565-1

Test symbols @ @

Types
Rated capacitance Dimensions Approx. Ordering code
axl weight
mm g PU: 200
5000 pF (Y) 10X34 7 B81111-A-B33
0,01 pF (Y) 12X34 8 B81111-A-B34
0,025 pF (Y) 12X44 9 B81111-A-B35
0,035 pF (Y) 14X44 11 B81111-A-B36
2X2500 pF (Y) 10X34 7 B81211-A-B32
2X5000 pF (Y) 12X34 8 B81211-A-B33
2X0,015 pF (Y) 14X44 11 B81211-A-B34
2X0,035 pF (Y) 20X44 20 B81211-A-B35
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EMI Suppression Capacitors B81121-A-B

Y capacitors Rated voltage 250 V dc/ac, 50 Hz

Capacitors comprising impregnated paper dielectric and metal foil electrodes, enclosed in
tubular plastic can with epoxy resin seal. Leads 1 X 0.8 mm dia (YV). Other lead lengths or litz
wires are available upon request.

DlaCK wmmtc
-
green/yellow
oiﬁi1>+ 2m§i e d+05
' 5 b Dimensions in mm
Technical data
Test voltage 2700 V dc, 2s (layer to layer)
Continuous voltage test 1000 hrs with 1.7 Vg = 425 V ac
(type test)
Capacitance tolerance +20%
Insulation = 6000 MQ
DIN climatic category HPF (—-25 to +85°C/—13 to +185 °F, humidity category F)
|IEC climatic category 25/085/21
(IEC 68)
Specifications as Y capacitors, these capacitors comply with the VDE

specification 0565-1

Test symbols @ @

Types
Rated capacitance Dimensions Approx. Ordering code
axl weight
mm g PU: 200
5000 pF (Y) 10X34 7 B81121-A-B43
0,01 pF (Y) 12X30 7 B81121-A-B44
0,025 pF  (Y) 12X44 9 B81121-A-B45
0,035 pF (Y) 14X39 11 B81121-A-B46

53



EMI Suppression Capacitors

B81221-A-B

Y capacitors

Rated voltage 250 V dc/ac

Capacitors comprising impregnated paper dielectric and metal foil electrodes, enclosed in
tubular plastic can with epoxy resin seal. As their leads are arranged in the lead spacing,
they are particularly suitable for PCB mounting.

Technical data
Test voltage

Continuous voltage test
(type test)

Capacitance tolerance
Insulation
DIN climatic category

IEC climatic category
(IEC 68)

Specifications

$13:01

Mounting holes

—+110[<—

2700V dc, 2s (layer to layer)
1000 hrs with 1.7 Vg = 425 V ac

*+20%
= 6000 MQ

Circuit diagram

Dimensions in mm

HPF (-25 to +85°C/—13 to +185 °F, humidity category F)

25/085/21

as Y capacitors, these capacitors comply with the
VDE specification 0565-1

Test symbol C—
565-1
Types
Rated capacitance Dimensions Approx. Ordering code
axl weight
mm g PU: 200
2X0,015 pF (Y) 20X35 17 B81221-A-B19
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EMI Suppression Capacitors B81151-A-C
B81551-A-C

Y capacitors Rated voltage 440 V dc/250 V ac
hermetically sealed

Capacitors comprising impregnated paper dielectric and metal foil electrodes, enclosed in
ceramic protective tube, hermetically sealed with metal caps at both ends and covered with
insulating caps.

Type B 81551 is a low loss version which is particularly suitable for bypassing RF to ground.
55

/+15 o g*05 -— 5 S04 - 08
7 M3
o
l
3
*bw Ma ’bb_ a
Dimensions in mm
Type B 81151 Connecting tags Type B 81551 Threaded stud connected to
at both sides outer layer, tag at opposite side
Technical data
Test voltage layer to layer
(sample test) 3000V dc, 2s
Capacitance tolerance +20%
Insulation = 12,000 MQ
DIN climatic category GMC (—40 to +100°C/—40 to +212°F; humidity category C)
IEC climatic category 40/100/56
(IEC 68)
Specifications as Y capacitors, these capacitors comply with the

VDE specification 0565-1

55




EMI Suppression Capacitors B81151-A-C

B81551-A-C
Y capacitors
Types
Rated capacitance Rated voltage Dimensions Approx. | Ordering code
V dc/V ac V ac dx1l | a | b | weight
60 Hz 400 Hz mm g PU: 50
Type B81151
1000 pF (Y) 8,6X18 | 2 0,3 4 B81151-A-C3
2500 pF (Y) 8,6X22 | 2 0,3 5 B81151-A-C12)
5000 pF (Y) 10,6x25 | 2,6 | 0,3 9 B81151-A-C2
————— —— 440/250 110
0,01 pF Y) 13 X256 |25 |04 12 B81151-A-C4
0,025 uF (Y) 19 X25 |25 | 04 17 B81151-A-C5
0,035 pF (Y) 19 X30 |25 |04 19 B81151-A-C6
Type B81551 PU: 10
500 pF (Y) 8,6X18 | 2 0,3 4 B81551-A-C1
2500 pF (Y) 10,6x22 | 2,6 | 0,3 8 B81551-A-C2
————— 440/250 110
0,01 pFY) Y) 156 X22 |25 | 04 10 B81551-A-C3
0,025 pF (Y) 19 X30 |25 | 04 21 B81551-A-C4

1) A reduction in the upper category temperature to + 95 °C/203°F would permit a continuous operation at 125V,
400 Hz,

2) with test symbol
£
565-1
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EMI Suppression Capacitors

B81311-A-B

X1Y capacitors

Rated voltage 250 V dc/ac, 50 Hz

Capacitors comprising impregnated paper dielectric and metal foil electrodes, enclosed in
tubular plastic can with epoxy resin seal. Leads 1 X 0.8 mm dia (YV). Other lead lengths or litz
wires are available upon request.

|black

-J 05 L

——{6+1

black {
green/ 1
yellow
L 611~ Zma_x—
—6+1 55.5
855

Technical data
Test voltage

Continuous voltage test

(type test)

Capacitance tolerance
Insulation
DIN climatic category

|IEC climatic category
(IEC 68)

Specifications

Test symbols

85.¢ i
Dimensions in mm

X1 capacitors: 1650 V dc, 2s (layer to layer)
Y capacitors: 2700 V dc, 2s (layer to layer)

X1 capacitors: 1000 hrs with 1.25 V= 315V ac,
in acc. with VDE 0565-1
Y capacitors: 1000 hrs with1.7 V; =425V ac

+20% (applies to each X1 or Y capacitance)

= 6000 MQ

HPF (—25 to +85°C/—13 to +185 °F, humidity category F)
25/085/21

as X1Y capacitors, these capacitors comply with the
VDE specification 0565-1

M ONE

Types
Rated capacitance Dimensions Approx. Ordering code
axl weight
mm a PU: 200
0,025 pF (X1)
+2X 2500 pF ) 12x44 9 B81311-A-B31
0,05 pF (X1)
+2X2500 pF ) 14X44 11 B81311-A-B32
0,07 pF (X1)
+2X2500 pF (Y) 14X44 11 B81311-A-B33
0,1 uF (X1)
+2X2500 pF ) 16Xx44 14 B81311-A-B34
0.2 pF (X1)
+2X2500 pF ) 20%44 20 B81311-A-B35
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EMI Suppression Capacitors

B81321-A-B

X1Y capacitors

Rated voltage 250 V dc/ac, 50 Hz

Capacitors comprising impregnated paper dielectric and metal foil electrodes, enclosed in
tubular plastic can with epoxy resin seal. Leads 1 X 0.8 mm dia (YV). Other lead lengths or litz
wires are available upon request.

DIACK ammmc——

green/yelloW e

black

2max
]

.'6:1 e
‘ 45.¢

Technical data
Test voltage

Continuous voltage test

Capacitance tolerance
Insulation
DIN climatic category

IEC climatic category
(IEC 68)

Specifications

Test symbols

Dimensions in mm

X1 capacitors: 1650 V dc, 2s (layer to layer)
Y capacitors: 2700 V dc, 2s (layer to layer)

X1 capacitors: 1000 hrs with 1.25 V; = 315V ac
Y capacitors: 1000 hrs with 1.7 Vz =425V ac

+20% (applies to each X1 or Y capacitance)

= 6000 MQ

HPF (=25 to +85°C/—13 to + 185 °F, humidity category F)

25/085/21

as X1Y capacitors, these capacitors comply with the

VDE specification 0565-1

565-1

S 6

Types
Rated capacitance Dimensions Approx. Ordering code
axl weight
mm g PU: 200
0,025 pF (X1) « L
+2X2500 pF ) 12X30 8 B81321-A-B11
0,05 pF (X1) % N
+2X2500 pF ) 14X39 11 B81321-A-B12
0,07 pF (X1) N
+2 X 2500 pF ) 14X39 11 B81321-A-B13
01 wF X1) L
+2X2500 pF ) 16X44 14 B81321-A-B14
0,2 pF (X1) « N
+2X2500 pF ) 20X 39 20 B81321-A-B15
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EMI Suppression Capacitors

B81321-A-E

X1Y capacitors

Rated voltage 250 V dc/ac

Capacitors comprising impregnated paper dielectric and metal foil electrodes, enclosed in
tubular plastic can with epoxy resin seal. As their leads are arranged in the lead spacing,
they are particularly suitable of for PCB mounting.

90,8 tinned

4,

=]
j ——

Technical data
Test voltage

Continuous voltage test

Capacitance tolerance
Insulation
DIN climatic category

IEC climatic category
(IEC 68)

Specifications

Test symbols

Jiis

75t02 Mounting holes

- D

Circuit diagram

—a
o

#1301

L
—

Dimensions in mm

4
= ®

X1 capacitors: 1650 V dc, 2s (layer to layer)
Y capacitors: 2700 V dc, 2s (layer to layer)

X1 capacitors: 1000 hrs with 1.25 V; = 315V ac
Y capacitors: 1000 hrs with 1.7 Vy =425V ac

+ 20% (applies to each X1 or Y capacitance)

= 6000 MQ

HPF (—25 to +85°C/—13 to + 185 °F, humidity category F)
25/085/21

as X1Y capacitors, these capacitors comply with the
VDE specification 0565-1

MO0

Types
Rated capacitance Dimensions Approx. Ordering code
axl weight
mm g PU: 200
0,1 uF (X1) + 2X2500 pF Y) 20X 35 17 B81321-A-E14
0,2 uF (X1) + 2X2500 pF (Y) 20X 35 17 B81321-A-E15
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EMI Suppression Capacitors

B81321-A-F

X1Y capacitors

Rated voltage 250 V dc/ac, 50 Hz

Capacitors comprising impregnated paper dielectric and metal foil electrodes, enclosed in
tubular aluminum can, with epoxy resin seal.

1 X 0.8 mm dia. leads (YV) with 3 fastened adapter plugs (6.3 X 1 DIN 46247, tinned brass).

black == &2 — T .J_j
green/yellow = ¥ 11 - [
black T M8

ZmEXJ

1005 05 g*! d05

Dimensions in mm

Nuts and spring washers upon request

Technical data

Test voltage
(sample test)

(type test)

Continuous voltage test

Capacitance tolerance

Insulation

DIN climatic category
IEC climatic category

(IEC 68)
Specifications

Test symbols

X1 capacitors: 1650 V dc, 2s (layer to layer)
Y capacitors: 2700 V dc, 2s (layer to layer)
2500V ac, 2s (layers to case)

X1 capacitors: 1000 hrs with 1.25 V; = 315 V ac1 in acc. with
Y capacitors: 1000 hrs with 1.7 V; =425V aci VDE 0565-1

+ 20% (applies to each X1 or Y capacitance)

= 6000 MQ

HPF (25 to +85°C/—13 to +185 °F; humidity category F)

25/085/21

as X1Y capacitors, these capacitors comply with the
VDE specification 0565-1

NONE

Types
Rated capacitance Dimensions Approx. Ordering code
axl weight
mm g PU: 200
0,1 pF (X1)
+ 2% 2500 pF V) 20X 38 B81321-A-F5
03 uF x1) 30
+ 2X2500 pF (Y) 20X%X45 B81321-A-F7
+ 1 MQ
0,25 pF (X1)
+ 2X27000 pF (Y) 25X45 B81321-A-F17
+1 MQ
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EMI Suppression Capacitors B81361-C-B1
B81362-C-B1

X1Y capacitors Rated voltage up to 450 Vdc/250 V ac
hermetically sealed

Capacitors comprising impregnated paper dielectric and metal foil electrodes, enclosed in
rectangular metal case, hermetically sealed.

The broadband EMI suppression effect — as shown in the graphs — is obtained by connecting
the capacitor terminals directly to the lines to be suppressed.

To ensure a good ground connection, two sharp notches are provided underneath the
mounting bracket which would puncture a paint film.

--! 10 r—» M4 -
| o
[ B81361-C-B1 B81362-C-B1
RS with glass feed-through =g with ceramic
; Z & elements and solder tags S feed-through
N S elements and
] J » screw connections

= 250 1) Max. dimensions —275_o5 —= Dimensions in mm
Technical data

Test voltage layer to layer

(sample test) type B 81361-C-B1:

2000 V dc; 2s at 20°C/68°F for X1 capacitance
2700V dc; 2s at 20°C/68°F for Y capacitances
type B 81362-C-B1:

3000 V dc; 2s at 20°C/68 °F for X1 capacitance
5000 V dc; 2s at 20°C/68°F for Y capacitances

Capacitance tolerance + 10% for X1 capacitances
+ 20% for Y capacitances
Insulation =12,000 MQ
DIN climatic category HQC (-25 to +80°C/—-13 to +176 °F; humidity category C)
IEC climatic category 25/080/56
(IEC 68)
Specifications as X1Y capacitors these capacitors comply with the

VDE specification 0565-1.
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EMI Suppression Capacitors

B81361-C-B1
B81362-C-B1

X1Y capacitors

Insertion loss a, versus frequency f (typical values)

dB

60

50
de

40

2x2500pF 1T

30

20

10

0
100kHz

Circuit diagram

1

Types

F_*'___'g\AI
|
|
|
|
|
|
|
i
|

_

10 100MHz

Measuring arrangement

60Q

'

-‘— 60Q

6‘7V2

Rated capacitance

Rated voltage
Vdc/V ac V ac
50 Hz 400 Hz

Dimensions
bXx1
mm

Approx.

weight
9

Ordering code

PU: 10

0,1 uF
+2X2500 pF

(X1)
(Y)

440/250 125

0,1 uF
+2X2500 pF

(X1)
(Y)

450/250 125

27,5X40

40

B81361-C-B1

B81362-C-B1

62



EMI Suppression Capacitors

B81711-A-B

X1Y capacitors

Rated voltage 250 V dc/ac, 50 Hz
Rated current 4 A

Broadband EMI suppression capacitors comprising impregnated paper dielectric and metal
foil electrodes, enclosed in tubular plastic can with epoxy resin seal. Leads 1 X 0.8 mm
dia (YV). Other lead lengths or litz wires are available upon request.

black =< — e black!)
bIaCkgreen/yellow = i« back | |
‘ gt Zmax|| 16:05 L
—*6&1—— f——55.¢ A—T‘_ g1~
f 85.5 ; 44 4 120.5

Technical data
Test voltage

Continuous voltage test
(type test)

Capacitance tolerance
Insulation
NINI ’\“M'\t;r\

i Chiiiaus

IEC climatic category
(IEC 68)

Specifications

Test symbols

Dimensions in mm

X1 capacitors: 1650 V dc, 2s (layer to layer)
Y capacitors: 2700 V dc, 2s (layer to layer)
X1 capacitors: 1000 hrs with 1.25 V3 = 315 V ac } in acc. with
Y capacitors: 1000 hrs with 1.7 Vz =425V ac | VDE 0565-1
+ 20% (applies to each X1 or Y capacitance)
= 6000 MQ

LUDE (—92FE +5 L QE0C/—-12 +
rr (T&0 W To0 [R-

25/085/21

as X1Y capacitors, these capacitors comply with the
VDE specification 05665-1

&S @

565-1
Types
Rated capacitance Dimensions Approx. Ordering code
axi weight
mm g PU: 100
0,025 uF (X1)
+2X2500 pF ) 12%x44 ] B81711-A-B21
0,05 uF (X1)
+ 2X2500 pF ) 14x44 1 B81711-A-B22
0,07 uF (X1)
+2X2500 pF ) 14 %44 11 B81711-A-B23
0.1 uF (X1)
+2X2500 pF ) 16x44 14 B81711-A-B24
0,2  pF (X1)
+2x2500 pF ) 20x44 20 B81711-A-B25

1) Unambiguous assignment by varicolored terminals upon request
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EMI Suppression Capacitors B81711-A-B

B81712-A-B

X1Y capacitors

Rated voltage 250 V dc/ac, 50 Hz
Rated current 10 A

Capacitors comprising impregnated paper dielectric and metal foil electrodes; in metal tubes
with mounting strips and epoxy resin seal.

Litz wire connections 1 X 0.75 mm?2 (NYFAFw). Other litz wire lengths are also available upon

request.
black = }
black - AD"!_'C‘—VF =
2max 248 f
10+ 2\~ 12402}~
855 L.g5 85¢5 |12

Technical data
Test voltage

Continuous voltage test

(type test)
Capacitance tolerance
Insulation
DIN climatic category

IEC climatic category
(IEC 68)

Specifications

Test symbols

Dimensions in mm

X1 capacitors: 1650 V dc, 2s (layer to layer)
Y capacitors: 2700 V dc, 2s (layer to layer)

X1 capacitors: 1000 hrs with 1.25 V3 = 315 V ac | in acc. with
Y capacitors: 1000 hrs with 1.7 Vz =425V ac ] VDE 0565-1

+ 20% (applies to each X1 or Y capacitance)

= 6000 MQ

HPF (—25 to +85°C/—13 to +185 °F; humidity category F)
25/085/21

as X1Y capacitors, these capacitors comply with the
VDE specification 0565-1

565-1
Types
Rated capacitance Dimensions Approx. Ordering code
adXxl1 weight
mm g PU: 100

0,05 pF (X1)

+2X2500 pF Y) B81711-A-B31
0,07 pF x1) 20%X38 25

. U N

+2X2500 pF (Y) B81711-A-B32
0,1 uF (X1)

+2 X 5000 pF (M) B81711-A-B33
0.1 F x1) 20X45 29

: ul

+2 %2500 pF ) B81711-A-B34
0,2 uF (X1)

+2X2500 pF ) 20x58 42 B81711-A-B36
0,2 pF (X1)

+2X2500 pF ) 20 X 61 42 B81712-A-B36)
1) with R} symbol
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EMI Suppression Feed-Through Elements




EMI Suppression Feed-Through Elements

Feed-through capacitors
Four-terminal capacitors

Feed-through capacitors fitted in a shielding wall

Capacitors in combination with shielding elements are effective from audio frequencies up to
and above the SW and VHF band and are used to eliminate interference from electrical
apparatus and appliances over a broad bandwidth. To fully utilize their RF characteristics the
capacitors must be fitted in a shielding wall. The capacitor case must have RF tight contact
with the shielding wall.

The mounting elements are so constructed as to guarantee the required complete and con-
centric joint between the capacitor and the shielding. For capacitors with threaded lugs this is
achieved by means of the contact cone on the threaded lug care being taken to ensure that the
mounting hole has sharp edges. The complete joint between feed-through capacitors with
external M6 X 0.5 thread and the shielding is similarly obtained via the contact cone of the nut,
whilst the type with an external M12 X 0.75 thread is provided with a sharp-edged mounting
nut.

The types for 100 to 1600 Adc/1200 Aac current ratings must be screwed into a threaded
socket thereby ensuring good contact via the threaded sides.

In these so-called feed-through capacitors the load current carrying conductor which is
connected over a large surface area to one layer, is fed centrally through the capacitors. The
other layer makes concentric contact with the capacitor case.

Due to their electrical equivalent circuit, feed-through capacitors can be considered as four-
terminal networks. They are designed to be effective from audio frequency to far above 300
MHz. The low loss reliable contact winding with leads contacted at its ends is enclosed in a
metal case with either a threaded socket or an external thread.

In order to guarantee the EMI suppression effect even at high frequencies, all coaxial feed-
through capacitors are sample-tested for attenuation.
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EMI Suppression Feed-Through Elements

Feed-through capacitors
Four-terminal capacitors

Mounting instruction for feed-through capacitors up to 25 A
When fitting the capacitor in the metal shielding wall, the following points should be noted:

Spanner

Base plate

1. The capacitor must be fitted vertically into the hole in the base plate and mounted by
tightening the nut with a slotted screw driver. When using a ring or open-end spanner as an
auxiliary tool, the spanner should only be applied directly on the mounting plate thus only
applying torque to the case in that position.

2. When bending the feed-through lead, the 6 mm distance between the bending point and
the upper edge of the feed-through tube must be observed and the lead should be gripped
between glass bead and bending tool by a suitable device.

3. Soldering at the feed-through lead requires a minimum space of 5 mm from the upper
edge of the feed-through tube.

67



EMI Suppression Feed-Through Elements B85121-A-B

Feed-through capacitors Rated voltage up to 440 Vdc
Y capacitors up to 250 V ac
for central screw mounting Rated current 16 and 25 A

Coaxial feed-through capacitors of class Y in accordance with VDE 0565-1. In respect of
surface leakage paths they meet VDE 0110, group C.

These capacitors also meet the stringent requirements in respect of test voltage for use in
electrical machines in accordance with VDE 0530 and in switching appliances in accordance
with VDE 0660.

[—— N-15
,__/31) [11)
40+5 5 4025
1) Max. dimension Dimensions in mm
Type d, T /, /, l I m I d, Thread Mounting
mm hole
B85121-A-B1
B85121-A-B2 16 24 42,5 16,5 16 1 M 10X0,75 10,5%03
B85121-A-B3
B85121-A-B4 26,5 | 46
B85121-A-B5 20 18 17 2 M 12X0,75 12,6%08
38,5 | 58
B85121-A-B6
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EMI Suppression Feed-Through Elements B85121-A-B

Technical data

Operating voltage category voltage V.= rated voltage Vj;
V; is referred to the upper category temperature
If the capacitors are not used as Y capacitors but for example
for wiring anode voltage lines, the max. permissible
operating voltage is:
350V, 60 Hz/750V dc or
250V, 60 Hz/600 V dc for B85121-A-B6

Test voltage Sample test 3750 V dc, 2 s at 20°C/68 °F
Type test 1500 V ac, 50 Hz, 1 min at 100°C/212°F
(non-destructive)
or 2500V ac, 50 Hz, 1 min at 20°C/68°F
(destructive)

Operating current max. permissible operating current = rated current
Capacitance tolerance +20%
Insulation = 12,000 MQ
Inherent temperature rise max. 15°C/59°F at rated current operation
DIN climatic category GMC (—40 to +100°C/—-40 to + 212 °F; humidity category C)
Types
Rated current Rated voitage Rated capacitance | Approx. Ordering code
weight
A V dc/V ac 60 Hz |V ac 400 Hz g PU: 20
1250 pF (Y) B85121-A-B1
16 2500 pF (Y) 23 B85121-A-B2
440/250 110 5000 pF (Y) B85121-A-B3
0,01 pF(Y) 36 B85121-A-B4
25 0,035 pF (Y) B85121-A-B5
350/125 60 0,05 pFY) 51 B85121-A-B6

1) The capacitor design corresponds to that of a Y capacitor for 260 V ac.
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EMI Suppression Feed-Through Elements B85121-A-B

B85121-D-B
Feed-through capacitors Rated voltage up to 350 V dc
X capacitors up to 220 V ac
for central screw mounting Rated current 10 to 25 A

Coaxial feed-through capacitors of class X2 in acc. with VDE 0565-1 or class X in acc.
with VDE 0560-7/11.67.
In respect of surface leakage paths they meet VDE 0110, group C.

!
N

«:6-

111
M7

—

—e 13225

— 141)

d11)

111)
405 ;" 4015 Type B85121-A-B«

1) Max. dimension Dimensions in mm
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EMI Suppression Feed-Through Elements B85121-A-B

B85121-D-B
Type d, ‘ A \ /, ‘ I [ m | d, Thread Mounting
mm hole
B85121-A-B 7
24 42,5
B85121-A-B 8
B85121-A-B 9 34 52,5
8 16 16,5 16 1 M 10X0,75 10,6493
B85121-A-B10 24 42,5
B85121-A-B11
34 52,5
B85121-A-B12
B85121-A-B13
20 38,6 58 18 17 2 M 12X0,75 12,6705
B85121-A-B14
B85121-A-B15 16 34 52,5 16,5 16 1 M 10X0,75 10,6703
Technical data
Operating voltage category voltage V. = rated voltage Vy;
V. referred to the upper category temperature
Operating current max. permissible operating current = rated current
Capacitance tolerance +20%
Insulation for C=0.33 pF: =12,000 MQ
for C>0.33 pF: = 4,000s
type B85121-A-B15:= 1,000 s
Inherent temperature rise max. 15°C/59°F at rated current operation
DIN climatic category GMC (—40 to +100°C/—-40 to +212°F; humidity

category C)

type B85121-A-B15:

GPC (- 40 to +85°C/—-40 to + 185 °F; humidity category C)
Specifications types which are marked "class X2' comply as X2 capacitors

with VDE 0565-1;

types which are without any marking comply as X capacitors

with VDE 0560-7/11.67 (expiration 11.1983)
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EMI Suppression Feed-Through Elements B85121-A-B

B85121-D-B
Feed-through capacitors
X capacitors
for central screw mounting
Types
Rated Rated voltage Rated Test voltage |Approx. Ordering code
current| Vdc/Vac Vac capacitance weight
A 60 Hz 400Hz Vdc;2s g
5000 pF (X2) B85121-D-B 11)
350/250 110 1500
10 0,01 uF (X2) 13 B85121-D-B 21)
160/110 60 0,025 pF (X) 750 B85121-D-B 32
80/ 42 - 0,05 uF (X) 900 B85121-D-B 4
350/250 110 0,025 pF (X2) 1500 B85121-A-B 7
160/110 60 0,05 pF (X) 750 26 B85121-A-B 8
350/250 110 0,05 uF (X2) 1600 28 B85121-A-B 9
16 80/ 42 - 01 uF (X) 375 26 B85121-A-B10
160/110 60 (X) 750 28 B85121-A-B11
80/ 42 - 0,25 pF (X) 375 30 B85121-A-B12
160/ 75 40 1,0 uF (MP*(X) 300 B85121-A-B153)
25 160/110 60 0,25 pF (X) 750 cn B85121-A-B13
80/ 42 - 0,5 pF (X) 375 B85121-A-B14
Ordering code PU
B85121-D-B 1 150
B85121-D-B 2 200
B85121-D-B 3 150
B85121-D-B 4 200
B85121-A-B 7 100
B85121-A-B 8 100

B85121-A-B 9 100
B85121-A-B10 100
B85121-A-B11 100
B85121-A-B12 100
B85121-A-B15 100
B85121-A-B13 100
B85121-A-B14 100

1) Surface leakage paths in acc. with VDE 0110, group A
2) Surface leakage paths in acc. with VDE 0560-1 § 25
3) Dimensions in accordance with DIN 41172, sheet 2

4) MP stands for metalized paper.
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EMI Suppression Feed-Through Elements B85111-A-B

B85112-A-B
Feed-through capacitors Rated voltage 440 V dc
Y capacitors 250 V ac
with external thread M 12 x 0.75 Rated current 16 A

Coaxial feed-through capacitors of class Y in accordance with VDE 0565-1. In respect of
the surface leakage paths they meet VDE 0110, group C. The Y capacitor design

of type B85111

also complies with the Swedish specification SEN 432901; and that

of type B85112

with the specifications for EMI suppression capacitors of Denmark (DEMKO), Norway
(NEMKO), Sweden (SEMKO) and Switzerland (SEV).

’»—-—74035&“ (4 4«—77’1“»—4015—»—
‘ ; 3402
| | =
| ‘ 5 I s
S ) B
| \ ‘ Dimensions in mm
73 M12x 0,75
——‘ f——
’~<‘/2-> 13 r——

Mounting hole 12.5"%3 mm dia

Type h3 fr1s /3.4

B85111-A-B1 54,5 235 | 11,4
B85111-A-B2 64 29 10,6
B85112-A-B1 72 14,6
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EMI Suppression Feed-Through Elements B85111-A-B
B85112-A-B

Feed-through capacitors
Y capacitors
with external thread M 12 x 0.75

Technical data

Operating voltage category voltage V; = rated voltage V;;
V. referred to the upper category temperature
When the capacitors are not used as Y capacitors but for
example for wiring anode voltage lines, the max. permissible
operating voltage is 350 V,,, 50 Hz/750 V dc.

Operating current max. permissible operating current = rated current
Capacitance tolerance +20 %

Insulation =12,000 MQ

Inherent temperature rise max. 15°C/59°F at rated current operation

DIN climatic category GMC (—40 to + 100°C/— 40 to +212°F; humidity category C)

When the capacitors of type B85112 are used in accordance
with the Norwegian specifications (NEMKO) the upper cate-
gory temperature is 80°C/176 °F.

Types
Rated Rated voltage Rated Test voltage |Approx.| PU Ordering code
current| Vdc/V ac V ac capacitance weight
A 60 Hz 400 Hz pF Vdc, 2s g
2500 (Y) 3760 25 125 | B85111-A-B1
16 440/250 110 5000 (Y) 30 100 | B85111-A-B2
2500 (Y) 5000 100 | B85112-A-B1
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EMI Suppression Feed-Through Elements B85121-A

B85122-A-B
Feed-through capacitors Rated voltage up to 600 V dc
X and Y capacitors up to 440 V ac
for central screw mounting Rated current 16 and 25 A

Coaxial feed-through capacitors of class X1 in acc. with VDE 0565-1 or class X in acc. with
VDE 0560-7/11.67. Type B85122-A-B2 complies with class Y in acc. with VDE 0565-1.
Due to their construction and electrical design they are suitable for use in electrical machines
and apparatus and on board ships. They are designed for particularly high operational reli-
ability.

Types for particularly high operational reliability

_—- _—
[— /M.15
et — [31)——-‘~—— [11)4-—————
|- 40252 R
1) Max. dimension Dimensions in mm

2) B86121-A-C37, length 65 £ 5 mm

Type d, I / | /, | /3 [ m | d, Thread Mounting
mm hole

B85122-A-B 2 16 24 425 | 16,5 | 16 1 M 10X0,75 10,5%03

B85121-A-B24 20 38,5 | 58 18 17 2 M 12X%0,75 12,5705

B85121-A-B35 16 34 52,5 | 16,56 | 16 1 M 10X%0,75 10,6193

B85121-A-C37 32 61 19 18,5

B85121-A-B38 20 2 M 12X0,75 12,6705
38,6 | 58 18 17

B85121-A-B39
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EMI Suppression Feed-Through Elements B85121-A

B85122-A-B

Feed-through capacitors
X and Y capacitors
for central screw mounting
Technical data
Operating voltage category voltage V, = rated voltage Vy;

V. referred to the upper category temperature
Operating current max. permissible operating current = rated current

at 400 Hz only 75 % of the rated ac current
Capacitance tolerance +20%
Insulation for C=0.33 pF: =12,000 MQ

for €>0.33 pF in acc. with VDE 0560-14:= 1,000 s
Inherent temperature rise max. 15°C/59°F at rated current operation
DIN climatic category GMC or GPC respectively (see table)
GMC (—40 to + 100°C/—40 to +212°F; humidity
category C)
GPC (—40to+ 85°C/—40 to + 185 °F; humidity
category C)
Specifications types which are marked with a class designation comply with
VDE 0565-1;

types which are without any marking comply with
VDE 0560-7/11.67 (expiration 11.83)

Types

Rated Rated voltage Rated Test DIN Approx. Ordering code

current| Vdc/V ac V ac capacitance voltage | climatic | weight

A 60 Hz 400 Hz V dc, 2s | category g PU: 50

16 600/250 220 2500 pF (Y)| 3950 GMC 30 B85122-A-B 21)
125/ 50 40 1 uF (MP2) (X) 300 GPC B85121-A-B35
600/440 220 0,035 uF (X1)| 3950 55 B85121-A-B39

25 600/380 125 0,05 pF (X1)| 3600 GMC B85121-A-B24

80/ 60 - 0,25 pF  (X) 540 50 B85121-A-B38

160/ 75 - 1 uF (MP2) (X) 450 GPC 55 B85121-A-C37

1) If used as an X1 capacitor, a rated voltage of 440 V ac/50 Hz is permitted.
2) MP stands for metalized plastic

76



EMI Suppression Feed-Through Elements B85111-A-B

B85121-A-B
Feed-through capacitors Rated voltage 600 V dc
X capacitors 440 V ac
for central screw mounting Rated current 100 to 1600 A dc

100 to 1200 A ac

These coaxial feed-through capacitors are of class X1 or X2 in acc. with VDE 0565-1. Due
to their construction and electrical design they are suitable for use in electrical machines
and apparatus on land and on ships. They are designed for particularly high operational
reliability and high test voltage. The 0.5 and 2 pF types (MP capacitors) are provided with
windings of a high surface resistance resulting in a particularly steep attenuation rise in the
VHF band.

The cable is connected to the feed-through conductor between two nuts fitted on each ter-
minal of those types with current ratings of 100 to 600 A dc/500 A ac. When tightening,
both the nuts must be braced so that no torque can be applied on the feed-throughs of the
capacitor.

For those types with 1000 A dc/800 A ac and 1600 A dc/1200 A ac current ratings special
connecting elements (C62104-A) should be used which must be ordered separately. These
connecting elements prevent the application of the torque on the ceramic parts of the capac-
itor when screwing on the cable and provide for simultaneous connection of several cables.
It is, therefore, recommended that these connecting elements should also be ordered for
the 100 to 600 A dc/500 A ac types.

Special mounting instructions upon request.

I

L]
T
-
—— (Ij -
=—M70x15 —=

Type I Lo |l d Rated dc current 1000/1600 A
B85111-A_B30 270 | 153 | 65 | M30x2 Rated ac current 800/1200 A

B85111-A-B33 310 173 86 M 363
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EMI Suppression Feed-Through Elements

B85111-A-B
B85121-A-B

Feed-through capacitors

X capacitors

for central screw mounting

D

g0

—t Mi2XI5 =

Type Lol
mm
B85121-A-B17
60,5 | 252
B85121-A-B29
B85121-A-B18 86,5 | 278
121)
1
ly (3
— 14 e 1
= W,
e AF.U :
1 <t
| 1=
R [51) o ?
Type ho L T Tnsl K 1T d
mm
B85111-A-B13
27 | 115 | 66.4| 27 20 | M 8
B85111-A-B14
B85111-A-B15
40 | 169 | 92.4| 45 14 | M12
B85111-A-B16
B85111-A-B17 73 | 204 [109.,| 27 20 | M 8
B85111-A-B18 80 | 260 |144_5| 45 20 | M12

1) Max. dimension

78

Rated dc current 600 A
Rated ac current 500 A

Rated dc current
100/300 A
Rated ac current
100/200 A

Dimensions in mm



EMI Suppression Feed-Through Elements

B85111-A-B
B85121-A-B

Technical data

Operating voltage

Test voltage

Operating current

Capacitance tolerance

Insulation

Inherent temperature rise

DIN climatic category

category voltage V, = rated voltage Vj;

V. referred to the upper category temperature

2500 V dc, 2s at 20°C/68°F

types B85111-A-B13, -A-B15,B85121-A-B17

3950 V dc, 2s at 20°C/68°F

max. permissible operating current = rated current;

at 400 Hz only 75 % of the rated ac current

+20%

for C =0.035 pF =12,000 MQ
for C=0,5 pF in acc. with VDE 05660-14:= 1,000 s

max. 156°C/59°F at rated current operation

the connecting elements C62104-A2-A1 for 600 A feed-
through capacitors may only be used with an additional
mechanical support

GPC (—40 to +85°C/—40 to + 185 °F; humidity category C)

Types
Rated Rated voltage Rated Approx. Ordering code
current Vdc/V ac V ac capacitance weight
A dc/A ac 60 Hz) 400 Hz uF kg PU: 1
0,035 (X1) 0,4 B85111-A-B13
100/ 100 0,5 (MP)(X2) 0.4 B85111-A-B14
2 (MP) (X2) 0,9 B85111-A-B17
0,035 (X1) 0,6 B85111-A-B15
300/ 200 0,5 (MP)(X2) 0,6 B85111-A-B16
2 (MP) (X2) 1,2 B85111-A-B18
600/440 220
0,035 (X1) 1.4 B85121-A-B17
600/ 500 0,5 (MP)(X2) 1.4 B85121-A-B29
2 (MP) (X2) 1,6 B85121-A-B18
1000/ 800 0,5 (MP)(X2) 3.1 B85111-A-B30
1600/1200 0,56 (MP)(X2) 4,1 B85111-A-B33

') Referred to 85°C/185 °F
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EMI Suppression Feed-Through Elements C62104-A

Connecting elements for coaxial feed-through capacitors

When screwing the cables tightly on the bolts of coaxial feed-through capacitors for 100 to
1600 A dc/1200 A ac, there is danger that the feed-throughs of the capacitors can be
damaged by the applied torque. In order to prevent this, it is recommended that the copper
connecting elements listed below be used which, moreover, provide for the simultaneous
connection of several cables for the types = 600 A dc/500 A ac; and have a label marking
the various lines.

So as not to exceed the mechanical stress for coaxial feed-through capacitors up to
1600 A dc/1200 A ac, the connecting element C62104-A2-A1 for 600 A feed-through
capacitors should only be used with an additional mechanical support.

The connecting elements must be ordered piece by piece. Two connecting elements are
required for each feed-through capacitor.

Types
Suitable for feed-through Rated current Approx. Ordering code
capacitor weight

A dc/A ac 60 Hz g PU: 2

B85111-A-B15
B85111-A-B16 300/ 200 300 C62104-A1-A2
B85111-A-B18

B85121-A-B17

B85121-A-B18 600/ 500 C62104-A2-A1
B85121-A-B29 900

B85111-A-B30 1000/ 800 C62104-A2-A2
B85111-A-B33 1600/1200 1800 C62104-A4-A1
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EMI Suppression Feed-Through Elements C62104-A

Dimensions (in mm)

C62104-A1-A2 C62104-A2-A1

M12x20 {165 - 42—
1 -

!
T

N
2 clamping screws

|

Mérking as required

— 75—
C62104-A2-A2 C62104-A4-A1
M12x 20 ~ —‘_]
==
@
B
j > & ‘
8 l
* — 1

Sl M36x3 =
2 clamping screws ‘ (reach of screw: 20)

-@@@51
o0 6]
Sl

(. {) PE—

35—

1) Useful reach of screw: 11 mm
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EMI Suppression Feed-Through Elements

Feed-through filters

Four-terminal filters for power installations

Feed-through filters are designed to eliminate interference from power installations over a
broad bandwidth. Their construction and electrical characteristics make them highly suitable
for use in electrical machines and apparatus and on board ships.

These n-derived filters consist of two equal capacitive shunt networks and one ferromagnetic
series network. The concentric arrangement of the components results in high attenuation
values to above 1 GHz. To fully utilize their RF characteristics these filters must be fitted in
a shielding wall. The filter case must make RF tight contact with the shielding wall. For central
screw mounting filters this can best be achieved by screwing the filters into a threaded hole
or socket.

Good contact can be ensured for filters with threaded lug and additional contact cone
provided that the cone is inserted in a sharp-edged mounting hole. Filters without shielding
elements wich are used to reduce interference only up to the VHF band can be assembled by
angled mounting plates.

Filters with flange mounting have a special contact area in order to provide continuous con-
tact.

Filters with high capacitance values require special safety measures, e.g. neutral line
connection (in accordance with VDE 0875 and VDE 0100).

Feed-through filters fitted in a shielding wall
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EMI Suppression Feed-Through Elements B853..

Feed-through filters Frequency range and attenuation
Four-terminal filters for power installations

[\ 39 [ a

0..=20dB >20d8 > 40dB > 70dB > 100dB

Rated Rated

Type current| voltage = Tt [
A V dc/V ac Hoend i btk
" SR <20 Vs SO
B85321-A-B9 16 250/250 Germany fAllamogne
350/250 e )
B85321-A-B6 16 600,380 i )
3 10 30 100 300 MHz 1000

Rated Rated
Type current| voltage
A V dc/V ac

B85331-A-B2 | 25 350/250
B85331-A-B3 | 25 440/440
B85332-A-B1 25 440/300

B85331-A-B1 | 25 350/250 = Y
01 03 1 3 10 30 100 300 MHz 1000

Rated Rated
Type current| voltage
A V dc/V ac

B85321-A-B8 6 | 440/250
B85321-A-B3 40 | 750/600
B85321-A-B2 40 | 750/440
B85321-A-B1 40 | 440/250
B85321-A-B11| 100 | 750/440
B85321-A-B5 | 200 | 750/600
B85321-A-B4 | 200 | 750/440
B85321-A-B7 | 200 | 440/250

ZZZR N

U

]

]

78 N =]
1

)

T T T 1
01 0,3 1 3 10 30 100 300 MHz 1000
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EMI Suppression Feed-Through Elements B85321-A-B

Feed-through filters Rated voltage up to 600 V dc
for central screw mounting up to 380 V ac
Rated current 16 A

The capacitors enclosed in these coaxial feed-through filters comply with VDE 0565-1.
They are designed as Y capacitors.

B85321-A-B6 B85321-A-B9

w i 3
e e
I
I N |
- o l | 3
o ! -
B : %
1 i t
iy
“_’: :___.' cJ:
Mounting hole 12.5"% mm dia Mounting hole 10.67°% mm dia
1) Max. dimension Dimensions in mm
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EMI Suppression Feed-Through Elements B85321-A-B

Technical data

Operating voltage category voltage V, = rated voltage Vg;
V, referred to the upper category temperature
Capacitance tolerance +20%
Inherent temperature rise max. 15°C/59°F at rated current operation
DIN climatic category GPC (— 40 to +85°C/—40 to + 185 °F; humidity category C)
Circuit diagram rT
R I
. dB
Insertion loss a, versus 120 —
frequency f
(typical values; measured in 60 Q line,
without load)
100 — —
3e :
80 //\ \//
60— // —
w— // ]
) [
0
100kHz 1 10 100MHz 1GHz
. f
Types
Rated Rated voltage Rated Test voltage | Approx. Ordering code
current V dc/V ac V ac capacitance weight
A 60 Hz 400 Hz pF Vdc, 2s a PU: 100
16 250/250 110 2X2500 (Y) 2700 32 B85321-A-B9
350/250 110 2X2500 (Y) 50001) 50 B85321-A-B62)

1) or 2500 V ac, 1 min
2) If used as an X1 capacitor, a rated voltage of 600 V dc/380 V ac is permitted
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EMI Suppression Feed-Through Elements B85331-A-B

B85332-A-B
Feed-through filters Rated voltage up to 440 V ac
with fixing flange Rated current 25 A

The capacitors enclosed in these coaxial feed-through filters comply with VDE 0565-1.
In filters with test voltage values of 25600 V ac or 2700 V dc resp. they are designed as Y
capacitors — independent of the capacitance rating.

The high capacitance values of types B85331-A-B1 and B85332-A-B1 require special
safety measures, e.g. neutral line connection (in accordance with VDE 0875 and VDE 0100).

The filter must be fitted in a shielding wall in order to obtain continuous contact.

Each filter connection is provided with two nuts between which the cable must be connect-
ed to the feed-through conductor. When screwing on tightly the lock nut on the feed-
through must be held in place to prevent the torque being applied to the ceramic parts of
the filters.

1)

{2
3., ——J
>-—————111)-—-—,-———m,h——
% — 17.2 |
N 1o
o
| pe
obl—audll ML THH e f 2
s o] Iﬂ S
‘f e e g
=
N
N f
1) Max. dimension Dimensions in mm
Type / [ / ] /3 [ m
mm
B85331-A-B1 68 152 | 61 | 60,5
B85332-A-B1 ’
B85331-A-B2 485 | 115 | 44 | 435
B85331-A-B3 ’ '
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EMI Suppression Feed-Through Elements B85331-A-B

B85332-A-B

Technical data
Operating voltage category voltage V, = rated voltage V;

V, referred to the upper category temperature
Capacitance tolerance +20 %

+10 % for B85331-A-B1
Inherent temperature rise max. 15°C/59°F at rated current operation
DIN climatic category GPC (—40 to +85°C/— 40 to + 185 °F; humidity category C)
Circuit diagram

dB
Insertion loss a, versus 120
frequency f .
(typical values; measured in 60 Q line | Limitof
measurement

without load) 100

de i 7
T 80 2”:7
[ T ) 7

/
[/
3//4
/

au!
Y
v

N~

60—

R 7'_' ~-/,,,,,, /
- / /7
/

s
W

2 = B85332-A-B1

3 =B85331-A-B3 0
4 = B85331-A-B2 100kHz 1 10 100MHz 1GHz
- f

Types

Rated Rated voltage Rated Test voltage | Approx. | Ordering code

current| Vdc/Vac Vac capacitance weight

A 60 Hz 400 Hz \Y g PU: 20
350/250 110 2X2500 pF(Y) 2700Vdc, 2 s 175 B85331-A-B2

- 440/440 220 2X17500 pF (X2)") [2700Vdc, 2 s B85331-A-B3
440/300 110 2X0,05 pF(X2) |2500 Vac, 1min 245 B85332-A-B1
350/250 110 20,1 uF (X2) {1500 Vac, Tmin B85331-A-B1

1) When used at 250 V ac, the filter complies with VDE 0565-1, class. Y
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EMI Suppression Feed-Through Elements B85321-A-B

Broadband feed-through filters Rated voltage up to 750 V dc
for central screw mounting up to 600 V ac
Rated current 6 to 200 A

The capacitors enclosed in these coaxial feed-through filters comply with VDE 0565-1. In
filters with test voltage values =2500 V dc they are designed as Y capacitors — independent
of the capacitance rating.

The high capacitance values require special safety measures, e.g. neutral line connection (in
accordance with VDE 0875 and VDE 0100).

The filter must be screwed into a threaded hole or socket of at least 4 mm thread length in
order to obtain continuous contact. Shielding walls of less than 5.5 mm thickness require
a washer between filter base and shielding wall to make up the difference to 6 = 0.5 mm
(see dimensional drawing).

Each filter connection is provided with two nuts between which the cable must be connected
to the feed-through conductor. When screwing on tightly the lock nut on the feed-through
must be held in place to prevent the torque applied to the ceramic parts of the filter.

‘ Rl

r_(ﬂhﬂ

Dimensions in mm

1) Max. dimension

2) Min. dimension for supporting thread length 5 :0?—
Type A [ 1 | /3 l a2 [ n
mm

B85321-A-B 1

B85321-A-B 2 92 166 45, | M 6 | 17,
B85321-A-B 3 136 210

B85321-A-B 4

B85321-A-B 5 161 271 65, | M10 | 26_5
B85321-A-B 7

B85321-A-B 8 92 151 45, | M 6 | 17,
B85321-A-B11 94 | 200 | 62, | M 8| 24_,
B85321-A-B12 92 166 | 45.; | M 6 | 17,
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EMI Suppression Feed-Through Elements B85321-A-B

Technical data

Operating voltage category voltage V, = rated voltage Vj;
V. referred to the upper category temperature
Capacitance tolerance +20%
Inherent temperature rise max. 156°C/59°F at rated current operation
DIN climatic category GPC (—40 to +85°C/—40 to + 185 °F; humidity category C)

Circuit diagram

R e
L o
= R = |
[ A
dB
Insertion loss a, versus 120 S
frequency f o f
(typical values; measured in 60 Q line, | Limit of - —
without load) L measurement -

7

1 =B85321-A-B8
2 =B85321-A-B12

5 _ B85321-A_B1 ]
~ B85321-A-B7
B85321-A-B2 ]
4 =B85321-A-B11
B85321-A-B4
5 = B85321-A-B3 SN I
- 0
6 = B85321-A-85 0 100kHz 1 10 100MHz 1GHz

e f

89




EMI Suppression Feed-Through Elements

B85321-A-B

Broadband feed-through filters
for central screw mounting

90

1) Peak voltage 2700 V up to 20 times per day (rise time 1 ps, decay time 50 us)
2) Operation at 250 V ac up to 400 Hz also permitted.

Types
Rated Rated Rated |Dc resistance Rated Test voltage |Approx.| Ordering code
current voltage | voltage (typical capacitance weight
A/50 Hz Vdc/Vac Vac values) Vdc/Vac
(A/400 Hz)] 60 Hz 400 Hz Q uF 50 Hz g
@ g) 440/250 60 71 m 2X2 (MP) (X2)| 1400 Vdc, 2s | 600|B85321-A-B8
5400 Vdc, 2s
750/6001)| 300 761 [2x025 (x1)|3200VdeIminl1000Bg5321-A-B3
2000 Vac, Tmin
40 2500 Vdc, 2s
(30) 750/440 220 2X1 (MP)(X2) or B85321-A-B2
1500 Vac, Tmin
60 p 600
440/250 60 2X2 (MP)(X2)[1400 Vdc, 2s B85321-A-B1
440 Vdc?)| 250 2x4,7(MKV) (X2)|1100 Vdc, 2s B85321-A-B12
s 750/440 | 220 40p  |2X1 (MP)(X2)|2500 Vdc, 2s | 750[B85321-A-B11
5400 Vdc, 2s
3200 Vdc, Tmin
750/600') 300 2X0,15  {X1) or B85321-A-B5
2000 Vac, Tmin
30 p 1400
200 2500 Vdc, 2s
(100) 750/440 220 2x1,2 (MP)(X2) or B85321-A-B4
1500 Vac, Tmin
440/250 60 2x2,2 (MP)(X2)|1400Vdc, 2 s B85321-A-B7
Ordering code PU
B85321-A-B8 10
B85321-A-B3 5
B85321-A-B2 10
B85321-A-B1 10
B85321-A-B12 10
B85321-A-B11 5
B85321-A-B5 5
B85321-A-B4 5
B85321-A-B7 5



EMI Suppression Feed-Through Elements B85313-A

VHF feed-through filters for communications systems Rated voltage 350 V dc
for solder or screw connections Rated current 6 A

These n-derived filters consist of two capacitive shunt networks (feed-through capacitors of
class 2 ceramic material) and an inductive series attenuation network (through conductor
SIFERRIT tube core sleeve). The series network — also called waveguide — consists of a wire
through which the load current flows and a ferrite core slipped over the wire. This series
network is designed for high impedance values with predominant reactive losses at high
frequencies. The attenuation characteristic permits wideband operation (see diagram). To
fully utilize the effective suppression, the filters are fitted in a shielding wall separating the
non-suppressed from the suppressed room. Assembly is by solder or screw connection
(see dimensional drawing).

The type B85313-A-B4 is provided with a low melting point solder (melting point about
95°C/203°F); soldering temperature max. 160°C/230°F.

Application: These filters can be used in communications systems (e.g. in telecommunica-
tions apparatus and systems complying with VDE 0800 and 0804, in radio and similar sets
complying with VDE 0860), also at 250 V ac, 50 Hz, but not in power circuits and where
safety specifications for capacitors (VDE 0565-1) must be observed.

B85313-A-B7 B85313-A-B4 B85313-A-B3 B85313-A-C1

90,65 90,8

220 |

!

] | '
S e p T R
° . i J N vi'l ;r/ [ 7 $
Kmina | TeLt == J

s /1] o‘«{ : -

| 3
‘_{ Low melting l % _|
point solder | || 1 —ueres— |

——81)——-

) Max. dimension Dimensions in mm

Mounting holes for screw mounting 6.3"%? mm dia
Mounting holes for solder mounting 5.3*%2 mm dia
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EMI Suppression Feed-Through Elements B85313-A

VHF feed-through filters for communications systems
for solder or screw connections

Technical data
Permissible surface temperature  85°C/185°F
Permissible rms reactive current 0.75 A

Test voltage 1050V dc
DIN climatic category GPG (—-40 to +85°C/—40 to + 185 °F; humidity
category G)

Circuit diagram

R e
[ i
Types
Rated |Rated |Rated capacitance Perm. Approx.| Version Ordering code
current | voltage power weight
loss
Al) V dc pF tolerance | mW2) g PU: 200
2X 800 [+50, 120 0,2  (forscrew connection, wire | Bg5313-A-B7
. a5 |2X 800 |20 % 1120 013 |(363Cr530% wioe B85313-A-B4
2X1600 |+30 o 200 04 for screw connection, hook| B85313-A-B3
2x3500 [-20” |270 0,6 [for screw connection, wire | B85313-A-C1

1) At frequencies up to 20 kHz
2) At room temperatures up to 55°C/131 °F and mounting in a metal plate. The feed-through element then heats
by 30°C/86 °F; when mounted in a copper-clad plate only half the indicated power loss is permitted.
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EMI Suppression Feed-Through Elements B85313-A

Insertion loss a, versus frequency f
(measured with different operating currents and 60Q termination at both ends; typical values).

dB dB
100 / 100 —

80 Ay 80 /4
e /// 3e /A6A—
T . A/ Mfen [ 60 //f\BA—

40 / // 401
oS

B85313-A-B3 B85313-A-C1

0 0
10 100MHz 1 0GHz 10 100MHz 1 10GHz
— —F
dB
100 —
/

0 “7\ /
) Y
/]-64- -

/ ~3A-
40 / /
1
—1B85313-A-B4
o B85313-A-B7
10 100MHz 1 10GHz

—f

93






Spark Suppression Combinations




Spark Suppression Combinations

General

Particular measures are required to protect highly loaded contacts from quick contact-
burning due to switch sparking. Switch sparking can badly grow especially when inductances
such as relay coils and break contactor coils are incorporated in circuits. The spark suppres-
sion circuit is then intended to assist in reducing the energy stored in the inductance without
stressing the contacts.

Moreover, the pulses generated by the switching process result in high frequency oscillations
that may cause RF interference.

When opening an inductive circuit a self-inductance voltage arises due to the reduction of the
magnetic energy (L/2/2) stored in the coil. This self-inductance voltage causes a spark or an arc
at the contact breaker point thus generating a transformation from magnetic energy to heat.
The contact surfaces are strongly heated causing a flow of material that reduces the life of the
contacts considerably. The magnitude of the self-inductance voltage V|, also called maximum
voltage, depends according to the equation V|, = Ld//dt on the magnitude of the connected
inductance and the switching speed. Thus, values can be attained that lead to damaging the
insulation.

In any case these voltage peaks cause interference in pulse sensitive circuits; they may even
destroy sensitive components such as semiconductors etc.

Spark suppression circuits

In order to avoid the affects occurring when inductances are switched off, so-called spark
suppression circuits are used, e. g. for relay circuits; this is aimed at preventing the spark at the
point of contact by leading off the magnetic energy stored in the coil.

Spark suppression can be obtained by connecting a resistor in parallel with the coil (figure 1).
In case of dc operation a diode can be used instead of the resistor (figure 2).

The most usual spark suppression is achieved from a capacitor connected across the contact
to be switched or across the relay winding (figure 3). When opening the switch the capacitor
is charged, and discharged when closing it.

In order to eliminate too high currents that could weld the contacts, the discharge current is
limited by a resistor connected in series to the capacitor (RC spark suppression combination).

The RC spark suppression combination is mainly connected in parallel to the contacts, in this
way also resulting in best suppression effects.
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Spark Suppression Combinations

Power rating and measurement

The capacitance and resistance ratings for spark suppression depend on the inductance and
resistance values of the relay coil, the contact material, the switching current and the manxi-
mum voltage permitted. Typical values can be obtained from information material of pro-
ducers of relays, e. g. Siemens Relay Data Book, Ordering No. A 23999-A311-A959—x—
7604. The effect of spark suppression circuits can suitably be tested by an oscilloscope.

To design the voltage of the dielectric requires to know how the peak voltage runs (voltage
diagram). The load of the resistance results from the spark suppression current, the effective
value of which can be measured with a thermocouple.

The permissible values for peak voltage and rate of rise are given for all types. As a maximum
limiting load they are not allowed to be exceeded.

L R
\S Figure 1

with resistor R in parallel to coil L

R

\S L j& D Figure 2

with diode D in parallel to coil L

-

g o

Figure 3
RC combination in parallel to contact S
or in parallel to coil L

_/;_
w
H—/
o X
~

b { s
o X

97




Spark Suppression Combinations B81921

RC combinations Rated voltage 250 V ac

RC combination including a self-healing capacitor winding with polycarbonate dielectric and
a series-connected fixed resistor, enclosed in rectangular plastic case with epoxy resin seal.

The components are provided with parallel leads in the lead spacing. Version C is particularly
suitable for PC board mounting.

Version B Version C
(1) b1)

AFS

L1

Iy

l [ =
o
o~
Ll

@0,8 tinned Dimensions in mm

1) Max. dimension

Technical data

Test voltage

Permissible voltage peaks (max.)
Pulse repetition frequency

Capacitance tolerance
Resistance tolerance
Insulation resistance
DIN climatic category

IEC climatic category (IEC 68)

Specifications

Test symbol

98

1200 V dc; 1 s, (layer to layer)
1000V (for ms)

because of the arising inherent heating, the pulse
repetition frequency must be limited such that the
average power loss of 0.66 W or the maximum sur-
face temperature of 85°C/185 °F is not exceeded.

+20%

+10%

= 30,000 MQ

HPF (—25 to +85°C/—13 to +185 °F; humidity
category F)

25/085/21

as X capacitors the capacitors comply with the VDE
specification 0560-7/11.67

(until expiration of regulation, 11.1983)



Spark Suppression Combinations

B81921

Types
Rated value Dimensions Lead spacing Approx. Ordering code*)
bxhx/ e weight
mm mm g PU: 100

0,1 pF+ 22Q B81921-C220-*11
0,1 uF+ 47Q B81921-C470-*11
0,1 pF+100Q 8,6X18,56X27 22,5 8 B81921-C101-*11
0,1 uF+220Q B81921-C221-*11
0,1 uF+470Q B81921-C471-*11
0,18 pF+ 22Q B81921-C220-*12
0,18 uF+ 47 Q B81921-C470-"12
0,18 pF + 100 Q 10,6 X19,0X27 22,5 10 B81921-C101-*12
0,18 pF +220 Q B81921-C221-*12
0,18 uF +470Q B81921-C471-*12
0,25 pF+ 22Q B81921-C220-*14
0,25 uF+ 47 Q B81921-C470-*14
0,25 uF + 100 Q 11,0X20,0X32 27,5 12 B81921-C101-*14

0,25 uF + 220 Q
0,25 uF + 470 Q

B81921-C221-*14
B81921-C471-*14

*) When ordering, quote the code letter for the desired lead length (see dimensional drawings) for *:

B = long leads;
C = short leads.
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Spark Suppression Combinations B81921

RC combinations Rated voltage 380 V ac
RC combination including a self-healing capacitor winding with polycarbonate dielectric and
a series-connected fixed resistor, enclosed in rectangular plastic case with epoxy resin seal.

These components are provided with parallel leads in the lead spacing. Version G is particu-
larly suitable for PC board mounting.

Version F Version G
321)__‘ 131)
’v'—" -
o,
&
f Lt
Y 1 JLjv
g 215
N
l 20,8 tinned Dimensions in mm
1) Max. dimension
Technical data
Test voltage 1600 V dc; 1 s, (layer to layer)
Permissible voltage peaks (max.) 1200V (for ms)
Puise repetition frequency because of the arising inherent heating the puise

repetition frequency must be limited such that the
average power loss of 0.66 W or the maximum
surface temperature of 85°C/185 °F is not exceeded.

Capacitance tolerance +20%

Resistance tolerance +10%

Insulation resistance > 30,000 MQ

DIN climatic category HPF (—25 to +85°C/—13 to +185 °F; humidity
category F)

IEC climatic category (IEC 68) 25/085/21

Specifications as X capacitors the capacitors comply with the VDE

specification 05660-7/11.67

Types
Rated value Dimensions Approx. Ordering code*)
bxhxl weight
mm g PU: 100

0,15 yF + 22Q B81921-C220-*18
0,15 pF + 47Q B81921-C470-*18
0,15 pF + 100Q 13X22,56X32 15 B81921-C101-*18
0,15 pF + 220Q B81921-C221-*18
0,15 pF + 470Q B81921-C471-*18

*) When ordering, quote the code letter for the desired lead length (see dimensional drawings) for*:
F = long leads
G = short leads
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Spark Suppression Combinations B81923-C

RC combinations Rated voltage 250 V dc
100V ac/50 Hz

RC combination consisting of a self-healing flat capacitor winding with polyester dielectric
and vacuum deposited metal electrodes and a series-connected fixed resistor, enclosed in
rectangular plastic case with epoxy resin seal.

The components are provided with parallel leads in the lead spacing. Version C is partic-
ularly suitable for PC board mounting.
Version B Version C

— K

-
n .l
T
[ %
17 15—
n
> e
L 3
Dimensions in mm
1) Max. dimension 11208 tinned
Technical data
Peak voltage 325V
Test voltage 350V, 2s (layer to layer)
Capacitance tolerance +20%
Resistance tolerance + 5%
Insulation resistance = 30,000 MQ
DIN climatic category GPF (—40 to +85°C/—40 to +185 °F; humidity category F)
IEC climatic category 40/085/21
(IEC 68)
Specifications DIN 44131
Types
Rated value Dimensions Approx. Ordering code*)
bxXhxl weight
mm g PU: 200
0,047 pF +470 Q B81923-C-*10
5,6X11X18 2
0.1 uF +470 Q B81923-C-*7
0,22 pF+100Q B81923-C-*9
7 X13X18 3
0,22 pF+220Q B81923-C-*8

*) When ordering, quote the code letter for the desired lead length (see dimensional drawings) for *:
B = long leads
C = short leads
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Spark Suppression Combinations B81921-A-B
B81923-A

RC combinations Rated voltage up to 500 V dc
up to 380 Vac

RC combination consisting of a capacitor winding with impregnated paper dielectric and
metal foil electrodes and a series-connected fixed resistor, enclosed in a tubular aluminum
case with epoxy resin seal.

Leads 1 X 0.8 mm dia (YV) (configuration according to dimensional drawings).

blue _{:,__"_]_

blue

N2 b= Zmax|| 20
6= b 65+5

10525 {

Type B81921-A-B3
B81921-A-B21

black ——t — ]
red t—-— Ba—
black i
2max | L
102 hains 25
02~ | 555 [—
8015
Type B81921-A-B13
black -—-l:‘}—j =
black L. I M8
Tmay
v‘szw - gt —d—
' 8515 { Dimensions in mm
Type B81923-A-H5
B81923-A-B8 Nuts are supplied loosely. Spring washers upon request.
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Spark Suppression Combinations B81921-A-B

B81923-A

Technical data
Peak voltage
Test voltage

Capacitance tolerance
Resistance tolerance
Insulation resistance
Specifications

Test symbols

1350V

2500V dc, 1 s (layer to layer) for Vg = 380 V ac
1600 V dc, 1 s (layer to layer) for V; = 250V ac
2500V ac, 1 s {layer to case)

+20%
+20%
= 6000 MQ

As X capacitors the capacitors comply with the VDE
specifications 0560-7/11.67
and as X1 capacitors with VDE 0565-1

The types marked * have the VDE symbol A @
The types marked ** additionally have the SEV symbol
Types
Rated value Rated voltage DIN climatic Dimensions |Approx. Ordering code
category axl weight
Vdc/Vac50Hz mm g
HPF
0,1 uF (X)+ 50Q| 250/250 | Z2510+88°C/ | 20x43 27 |B81923-A-H5"
Humidity category F
HSF
0,1 pF (X) + 50Q T2t Toest | 20x50 B81921-A-B3**
Humidity category F|
380/380 HSF ) 34
0,1 uF (X) +220Q T2810tT0SE | 20x50 B81921-A-B21
Humidity category F
HSF
2X0,1pF (X)+ 50Q| 500/380 | Z2510+70°CL | 25x50 B81921-A-B13*
Humidity category F 48
HPF
0,2 yF (X)+ 50Q| 250/250 | Z2510+83CL | 25x50 B81923-A-B8™
Humidity category F
Ordering code PU
B81923-A-H5 200
B81921-A-B3 100
B81921-A-B21 100
B81921-A-B13 100
B81923-A-B8 200
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EMI Suppression Chokes

RF chokes
General information

RF chokes are EMI suppression chokes of particularly small size. They are needed for audio
and radio frequency decoupling of signal and control circuits, for filtering supply voltages, for
the use in filters, and where electromagnetic compatibility (EMC) has to be ensured. Their field
of application covers electronically controlled household appliances, devices of entertain-
ment electronics, personal computers, board computers in vehicles, as well as professional
equipment.

The RF chokes are suitable for automatic assembly.
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EMI Suppression Chokes B78108-T
B78148-T

RF chokes Rated current 0.08 to 1.1 A

MCC chokes

MCC (miniature cylindrical core) chokes are RF chokes comprising a copper-wire winding
on special cylindrical ceramic (type B781+8-T3) or ferrite core. The plastic encapsulation
is flame-retardant in accordance with UL94 V-0. Color coding is performed by rings in
accordance with IEC publication 62+. Axial and radial (vertical) versions of the chokes are
available on continuous tapes. The bent lead of the vertical version is insulated. The chokes
are suitable for automatic assembly.

B78108-T B78148-T
taped \ central-radially taped
—— B85
7,0 max. (DIN 41099) o
p—— o~
1 o ‘ S
= - (@]
- 1% - o
» ! i
= : Eﬁ“f L {
—=8,0max. 5 £ Q5| J | —

lacquer-coated

Dimensions in mm l \

- batind
Technical data L 12,7

Rated inductance 0.1...100 pH
measuring frequency 1 MHzfor L=10 pH
10 kHz for L>10 pH
distance between measuring clamps 25.4 mm

Rated current referred to 40°C/104°F ambient temperature
DC resistance measured at 20°C/68°F

distance between measuring clamps 25.4 mm
Quality measured at quality test set-up HP 4342 A
Resonant frequency absorption measurement in acc. with MIL-C 15305
DIN climatic category FKF (=55... +125°C/—67 ... + 257 °F,
(DIN 40040) humidity category F)

IEC climatic category (IEC 68) 55/125/56

Test Tb (DIN IEC 68-2-20) 260°C/500°F, 10s
Tensile strength of the leads =20 N

RF choke assortment

The series of values between 1 and 100 pH - covering 13 values of the E6 series —
is also available in tape sections of 10 items, each, in an easy-to-use packing box.

Ordering code: B78108-X3

N to be preferred
* basic unit: pH
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EMI Suppression Chokes B78108-T
NB78148-T
RF chokes
MCC chokes
Induc- | Toler- Quality at Rated current | DC resistance Resonant Ordering code
tance ance measuring Iz?) Ronax') frequency
L frequency Frin
uH % nin MHz mA Q MHz PU: 50008)
0,10 40 25,2 1100 0,11 600 B781+8-T3101-x
0,12 40 25,2 1000 0,12 570 B781+8-T3121-x
0,15 | £10 38 25,2 1020 0,13 500 B781+8-T3151-x
0,18 | 2K 35 25,2 1000 0,14 460 B781+8-T3181-x
0,22 35 25,2 990 0,16 420 B781+8-T3221-x
0,27 35 25,2 910 0,17 380 B781+8-T3271-x
0,33 35 25,2 830 0,20 330 B781+8-T3331-x
0,39 | £20 35 25,2 790 0,22 300 B781+8-T3391-x
0,47 | &M 35 25,2 750 0,25 280 B781+8-T3471-x
0,56 35 25,2 700 0,28 260 B781+8-T3561-x
0,68 35 25,2 530 0,48 240 B781+8-T3681-x
0,82 35 25,2 500 0,55 230 B781+8-T3821-x
1,0 35 25,2 630 0,25 180 B781+8-T1102-K
1,2 610 0,25 170 B781+8-T1122-K
1,5 570 0,30 150 B781+8-T1152-K
1,8 40 540 0,30 130 B781+8-T1182-K
2,2 520 0,35 120 B781+8-T1222-K
2,7 +10 480 0,40 110 B781+8-T1272-K
3,3 2K 45 7,96 420 0,50 110 B781+8-T1332-K
3,9 400 0,55 100 B781+8-T1392-K
4,7 380 0,65 90 B781+8-T1472-K
5,6 50 260 1,30 75 B781+8-T1562-K
6,8 250 1,45 70 B781+8-T1682-K
8,2 240 1,60 65 B781+8-T1822-K
10 230 1,70 60 B781+8-T1103-x
12 55 190 2,4 50 B781+8-T1123-x
15 185 2,7 45 B781+8-T11563-x
18 +10 175 2,9 40 B781+8-T1183-x
22 2K 170 3,2 30 B781.8-T1223-x
27 160 3,6 27 B781+8-T1273-x
33 2,52 150 4,1 24 B781+8-T1333-x
39 140 4,5 22 B781+8-T1393-x
47 +5 60 100 8,5 20 B781+8-T1473-x
56 2] 100 8,8 18 B781+8-T1563-x
68 95 10,0 15 B781+8-T1683-x
82 90 11,6 14 B781+8-T1823-x
100 85 12,5 11 B781+8-T1104-x

* Here, the digit O or 4 is to be inserted (refer to table and type):
0 £ axial taping; 4 = central-radial taping
x Here, the tolerance code letter is to be inserted: J 2+ 5 %; K2+ 10%; M2 +20%

1) ROumb = Rmax X (0.92 + 0.004 0,,,) = max. dc resistance at 0,,,,°C
125 — 0,mp

2) Ig = max. dc current at 40°C
19,p = max. dc current at 9,,,,°C = 0.1175 I
I9amp = Ig for O, =40°C

3) PU 2000 for B78148-T

108

1+0.00433 0, ' o7 Jamy =40°C



EMI Suppression Chokes B78108-S
B78148-S

RF chokes Rated current 0.05 to 1.2 A

BC chokes

BC (bobbin core) chokes are RF chokes comprising a copper-wire winding on special ferrite
drum core. The plastic encapsulation is flame-retardant in accordance with UL 94 V-0. Color
coding is performed by rings in accordance with |EC publication 62+. Axial and radial (vertical)
versions of the chokes are available on continuous tapes. The bent lead of the vertical ver-
sion is insulated. The chokes are suitable for automatic assembly.

B78108-S B78148-S
taped central-radially taped

65
9,2 max. (DIN 41099)

o

lacquer-coated Dimensions in mm J
- § |-—
Technical data -—12,7
Rated inductance 1...4700 pH

measuring frequency 1 MHzfor L =10 pH
10 kHz for L> 10 pH
distance between measuring clamps 25.4 mm

Rated current referred to 40°C/104°F ambient temperature
DC resistance measured at 20°C/68°F

distance between measuring clamps 25.4 mm
Quality measured at quality test set-up HP 4342 A
Resonant frequency absorption measurement in acc. with MIL-C-15305
DIN climatic category FKF (-=55 ... +125°C/—67 ... + 257 °F,
(DIN 40040) humidity category F)
IEC climatic category (IEC 68) 55/125/56
Resistance to soldering heat
Test Tb (DIN IEC 68-2-20) 260°C/500°F, 10's
Tensile strength of the leads =20N

RF choke assortment
The series of values between 1 and 4700 pH — covering 23 values of the E6 series — is also
available in tape sections of 10 items, each, in an easy-to-use packing box.

Ordering code: B78108-X1

Nto be preferred
* basic unit: uH
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EMI Suppression Chokes NB78108-
NB78148-
RF chokes
BC chokes
Induc- Toler- Quality at Rated current DC resistance Resonant Ordering code
tance ance measuring /2 max frequency
L frequency min
pH % Quin | MHz mA Q MHz PU: 5000°)
1 1200 0,16 205 B781+8-51102-K
1,2 1150 0,18 185 B781+8-S1122-K
1,5 55 1100 0,20 165 B781+8-S1152-K
1.8 1030 0,22 155 B781+8-S1182-K
2,2 1000 0.25 140 B781+8-51222-K
2,7 |+10% 7,96 940 0,26 125 B781+8-51272-K
33 900 0.29 115 B781+8-51332-K
3,9 a 60 850 0,31 105 B781+8-S1392-K
4,7 820 0.34 95 B781:8-S1472-K
5.6 780 0.38 85 B781+8-51562-K
6.8 670 0,51 75 B781-8-51682-K
8.2 65 690 0,48 50 B781+8-51812-K
10 680 0,49 35 B781+8-S1103-x
12 +10% 70 650 0,55 30 B781+8-S1123-x
15 Ta 610 0,60 20 B781+8-S1153-x
18 60 580 0,67 17 B781+8-S1183-x
22 N 560 0,74 13 B781+8-S1223-x
27 5% | 55 2,52 530 0.83 10 B781+8-S1273-x
33 =J 500 0,92 9 B781+8-51333—x
39 50 470 1,02 8 B781+8-51393-x
47 45 450 1,10 7.5 B781+8-S1473-J
56 430 1,23 7,0 B781:8-S1563-J
68 40 410 1,35 6.5 B781+8-S1683-J
82 35 390 1,54 6,0 B781+8-51823-J
100 370 1,7 5,0 B781+8-S1104-J
120 300 2.4 45 B781+8-S1124-J
150 280 2.8 42 B781+8-S1154-J
180 270 3.0 3.9 B781+8-S1184-J
220 70 250 3.3 37 B781+8-51224-J
270 200 5.7 2.8 B781+8-51274-J
330 0,796 190 6.4 2.7 B781+8-S1334-J
390 +5% 180 7.0 2.4 B781+8-51394-J
470 170 7.9 2.2 B781+8-S1474-J
2y
560 60 160 8.8 2,0 B781+8-51564-J
680 55 150 10,0 1,9 B781+8-S1684-J
820 140 12,0 1,6 B781-8-S1824-J
1000 130 14.0 1.6 B781+8-S1105-J
1200 50 115 16,9 1.3 B781+8-S1125-J
1500 100 21.6 1,25 B781+8-S1155-J
1800 95 24,0 1,20 B781+8-51185-J
2200 80 34,7 1,10 B781+8-51225-J
2700 0,252 75 40,0 1,00 B781:8-S1275-J
3300 40 62 59,5 0,90 B781+8-S1335-J
3900 59 66,0 0,80 B781+8-S1395-J
4700 35 55 74,0 0,70 B781+8-S1475-J

* Here, the digit O or 4 is to be inserted (refer to table and type):
O = axial taping; 4 = central-radial taping
x Here the tolerance code letter is to be inserted J=+5%; K2+ 10%

) Rmax. = R20 = mMax. dc resistance at 20 °C
RO,y = Ra0 X (0.92 4+ 0.004 9,,,,) = max. dc resistance at 9,,,,°C
125 ~ 9,

2) Iy = max. dc current at 40°C
I¥ymp = Max. dc current at 9,,,°C = 0.1175 I
I8, = I fOr Dympy = 40°C

3) PU 2000 for B78148-S
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EMI Suppression Chokes

VHF chokes

Types and application

VHF chokes are intended to reduce interference from every kind of small equipment and are
specially suitable for blocking high frequency and for decoupling of communications, TV and
radio equipment. They meet the requirements for a low dc resistance at small dimensions, low
impedance at low frequencies, and high impedance in the RF and VHF range.

Chokes rated at different self-resonant frequencies should not be connected in series as
harmfui series resonance would otherwise develop in the range between the two self-
resonant frequencies where one choke has an inductive impedance and the other a capacitive
impedance.

The following versions are available:

- VHF chokes with plastic core with axial leads at both ends and encapsulation

The inductance of these chokes is unaffected by the operating current. They can thus be
used in circuits, tuned to a stop frequency, and also where certain Q requirements have
to be maintained.

- VHF chokes with ferrite or carbonyl iron core, with axial leads at both ends and insu-
lating sleeve.

Contrary to chokes with plastic cores these chokes feature at the same dimensions a
higher inductance and a substantially lower dc resistance and therefore a higher current
carrying capability, as a result from the high effective permeability of the RF core material.

- VHF chokes with six-aperture ferrite cores with axial leads at both ends with or without
insulating sleeve.
This type is preferred for wideband EMI suppression of electrical machines and installa-
tions in the short wave, RF and VHF range and for reduction of radiated interference
from radio and TV sets. The magnetically closed core with a low external leakage field
implies that the inductance of the choke largely depends on the current carrying capability.
By suitable selection of the core material, maximum impedance is provided in the inter-
esting frequency range between 50 and 200 MHz.



EMI Suppression Chokes

VHF chokes

Types and application

— Damped VHF chokes (RL networks) with special carbonyl iron core and axial leads at
both ends and insulating sleeve.

For EMI suppression of electrical household appliances, electrical tools, and similar
devices, chokes with inductances of some pH have to be applied to reduce RFl in the RF
and VHF range.

Despite good interference suppression in the VHF range the chokes can cause significantly
increased resonances of the interfering voltage at MW and SW frequencies. The increase
in the interfering voltage is due to the effect of a resonant circuit set up by the inductance
of the VHF choke and the stray capacitances of the interference source being effective
to ground. These parasitic capacitances of the interference source are given by the design
and construction of the interference source and cannot be influenced. The undesired in-
crease in the interference voltage can be effectively avoided by using damped VHF chokes
(RL networks) instead of the usual, low-loss VHF chokes. The damped VHF choke features
such high losses over the frequency range in which the resonance may arise that an in-
creased resonance doesn’t occur.

When mounting VHF chokes, the following should be taken into consideration:

Pliers should be used to bend the leads not closer than 5 mm from the end of the choke core.
In order to reliably avoid tearing of the winding wire, the soldered joint between winding and
connecting lead should in no case lie in the bending range.
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EMI Suppression Chokes B82111

VHF chokes (ferrite or carbonyl iron core) Rated voltage 500 V dc/ac
Rated current 0.1 to 10 A

VHF choke with single layer-winding on cylindrical ferrite or carbonyl iron core with axial
leads and insulating sleeve.

Type B82111-E-C with ferrite core
B82111-A-C with carbonyl iron core

(22 |

d1 *) /1 \ /3
10t0 15 ’ 83
20t025 | 93

346

Type B82111-B-C with ferrite core

102. ‘ )
L i 10

—_— —E‘E—jt

l115
b3

*) Max. dimension
Dimensions in mm
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EMI Suppression Chokes B82111

VHF chokes
Technical data
Test voltage 2500V ac, 1 min (voltage strength of insulation)
Inductance tolerance +20%
DIN climatic category FKF (=55 to +125°C/—67 to +257 °F, humidity category F)
IEC climatic category 55/125/56
(IEC 68)
Marking uncoded legend
Specifications the EMI suppression chokes comply with the VDE
specification 0565-2
Test symbol .
. . Iop
Current carrying capability 12

R I
versus ambient R

temperature O

08

04 \

0 20 40 60 80 100 120 140°C
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EMI Suppression Chokes B82111

Types
Rated Rated Cold First Approx. Dimensions Ordering code
current inductance resistance resonant weight B82111-
at +20°C/68°F| frequency I I d, d,
(typical value) | (typical value)
A pH mQ MHz g mm mm mm mm PU: 500
0,1 1200 34000 16 2,2 20 24 6,0 0,8 -E-C29
100 19000 18 1,0 10 13 4,0 0,8 -A-C8
160 18000 18 1,6 15 18 4,0 0,8 -A-C19
0,15 350 19000 10 2,3 20 24 6,0 0,8 -A-C29
475 20000 10 3,0 25 29 6,0 0,8 —A-C39
0,2 680 14000 19 2,2 20 24 6,0 0,8 -E-C28
40 4100 28 1 10 13 4,5 0,8 -A-C7
70 4500 27 1,5 15 18 4,5 0,8 -A-C18
0,3 160 6600 14 2,3 20 24 6,0 0,8 ~A-C28
230 7200 14 3,0 25 29 6,0 0,8 -A-C38
470 6500 25 2,3 20 24 6.0 0.8 -E-C27
30 2700 32 1,0 10 13 4,5 0,8 -A-C6
50 3000 31 1,5 15 18 4,5 0,8 -A-C17
0,4 130 4800 16 2,4 20 24 6,0 0,8 -A-C27
160 3800 17 3.2 25 29 6,0 0,8 —-A-C37
0,5 220 2600 32 2,3 20 24 6,5 0,8 —-E-C26
14 760 46 1,0 10 13 4,5 0,8 -A-C5
23 730 47 1,6 15 18 4,5 0.8 -A-C16
0,7 55 1300 24 2,6 20 24 6,5 0,8 -A-C26
75 1300 25 3.3 25 29 6,5 0,8 —-A-C36
1 100 650 55 2,5 20 24 6,6 0,8 —-E-C25
6 190 73 1,0 10 13 4,5 0,8 -A-C4
10 230 70 1,6 15 18 4,5 0,8 -A-C15
1.5 25 340 36 2,7 20 24 6,6 0,8 -A-C25
30 350 38 3,6 25 29 6,5 0,8 —-A-C35
56 300 70 2,7 20 24 6,5 0,8 -E-C24
3 77 105 1,0 10 13 4,5 0,8 -A-C3
6 120 92 1.5 15 18 5,0 0,8 -A-C14
2 15 165 42 2,9 20 24 6,56 0,8 -A-C24
17 63 100 3.0 18,3 24 7,0 0,45 -B-C14
20 170 48 3.8 5 29 6.6 0,8 -A-C34
40 180 90 3.0 20 24 7.0 0,8 -E-C23
2 45 125 1,0 10 13 5,0 0,8 -A-C2
3 38 130 1,6 15 18 5,0 0,8 -A-C13
8 25 145 3,0 18,3 24 7,0 0,63 -B-C13
10 87 60 3,0 24 7,0 0,8 -A-C23
3 12 83 62 4,2 25 29 7,0 0,8 -A-C33
13 24 170 3,5 24,5 29 6,5 0,67 -B-C19
20 54 125 3,6 24,5 29 6,0 0,6 -B-C20
22 70 110 3,3 20 24 7,0 0,8 -E-C22
25 46 85 6,0 28,5 34 8,5 0,63 -B-C24
1 15 180 1,0 10 13 5,0 0,8 -A-C1
2 20 175 1,6 15 18 5,5 0,8 -A-C12
5 34 80 3.2 20 24 7.0 0,8 -A-C22
6 17 170 3,0 18,3 24 7.5 0,75 -B-C12
4 7 35 80 4,6 25 29 7,5 0,8 -A-C32
11 20 150 6,0 24,5 29 6,5 0,71 -B-C18
12 40 140 3,56 2 24 7.5 0,8 -E-C21
15 24 120 7.0 28,5 34 8,5 0,75 -B-C23
1 11 225 1,5 15 18 5,6 0,8 -A-C11
3 18 100 3,5 20 24 7,6 0,8 -A-C21
4 14 205 4,0 18,3 24 7,5 0,8 -B-C11
5 23 96 5,0 25 29 7.5 0,8 -A-C31
6 6 10 200 5,0 24,5 29 7.0 0,95 -B-C17
7 20 180 3,6 2 24 7,5 0,8 -E-C20
9 12 150 8,0 28,5 34 9,0 0,95 -B-C22
9 3 6 220 5.0 24,5 29 7.5 1,2 -B-C16
10 5 5 175 10,0 28,5 34 9,5 1,3 -B-C21




EMI Suppression Chokes B82111

VHF chokes

Impedance Z versus frequency f (typical values)
The following impedance characteristics have been measured in accordance with VDE 0565-2.

B82111-A-C B82111-A-C
Q Q
100k —-— 1™
¥ 1
’ll [
7 & i ;
Z "
1 [\ | |
10k ,'/ ,')\, ﬂ\‘..' 100k A
l’ A\ “‘\‘R’ \ I" “ I,
67 /TN AN AWAY T / I
AN XX Y - AR WA
N /YN
3 N
1k LA 10k £\
/ 4 7 AN
/’/ 1 7 y4 \\
v a4 / AN
i ;
v’ e \
100 O A " l
10 100MHz 1GHz 1 10 100 MHz
—f o
B82111-A- —A—
Q 1-A-C Q B82111-A-C
1™ T I e T T ™
T I T
= — —
T
7 z L
i | I
100k ] 100k *“L / 1
l| I § - I l, \
it /N
J/ A W] // A\
] y \
17/ \ / \
10k ——A16 A 10k |—— A N
g gy N HiHA—
/ / /0 AN 194 /
/ L7 ¥ /
A /13 . 18 4 N
// //// 7 1 ,/
A 1/ / u LA
10 100MHz 1GHz 1 10 100MHz

— —f

116



B82111

EMI Suppression Chokes

Impedance Z versus frequency f (typical values)
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EMI Suppression Chokes B82111

VHF chokes

Impedance Z versus frequency f (typical values)
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EMI Suppression Chokes B82112

VHF chokes Rated voitage 500 V dc/ac
with plastic core Rated current 0.7to 1.5 A

VHF chokes with single-layer winding on a plastic core, axial leads and insulating sleeve.

*) Max. dimension Dimensions in mm

Technical data

Test voltage 2500V ac, 1 min (voltage strength of insulation)

Inductance tolerance +20%

DIN climatic category FKF (- 55 to +125°C/—67 to + 257 °F, humidity category F)
|IEC climatic category 55/125/56

(IEC 68)

Marking uncoded legend

Specifications the EMI suppression chokes comply with

the VDE specification 0565-2

I, o . -
Current carrying capability Tp 12
versus ambient R Iop
temperature U
10
08

06 \
y \

2l 4 \
0 20 40 60 8 100 120 140°C
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EMI Suppression Chokes

B82112

VHF chokes
Types
Rated Rated Cold First Ordering code
current inductance resistance resonant
at +20°C/68°F frequency
(typical value) (typical value)
A uH mQ MHz PU: 500
0,7 3 760 165 B82112-D-C55
1 2 400 210 B82112-D-C54
1,56 1 180 245 B82112-D-C53
Q
Impedance Z versus 100k 7718
frequency f (typical values) - il EEEEEEEae
4 ] [
Il 4’7 |
i HHE—
10k 1. |
f mal
— i -
i i
/]
// /
/)
/
/1
1k 7 i uis o
LA I 0
,1 ‘ i
y e RRRiN
,/)/& 22 LT
100 // 55 i
10 100MHz 1GHz
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EMI Suppression Chokes B82114

VHF chokes Rated voltage 250 V dc/ac!)
with tubular six-aperture ferrite cores Rated current max. 1 A

VHF chokes of a ferrite core with 6 axial holes to take up the winding, with and without in-
sulating sleeve. By suitable selection of core material, maximum impedance is provided in
the interesting frequency range between 50 and 200 MHz.

132

——— =3

L—-—z.s_s 1005 45— 6,2-04=—

Type B82114-R-A*

r—— e
I |
—13+2
Type B82114-R-C*
Wire gauge 0.5 mm (tinned) Dimensions in mm

Application for broadband interference suppression in electrical apparatus and appliances in
the RF and VHF range, and to reduce the radiated interference from radio and TV receivers.

Technical data

Test voltage 2500V ac, 1 min (only for insulated types)

Rated current max. 1T A

Approx weight 1.3g

Specifications The EMI suppression chokes comply with the VDE

specifications 0550-1 and VDE 0565-2.

Test symbol 5501

applied for

Version without insulating sieeve | with insulating sleeve

DIN climatic category FZF HQF

(DIN 40040) —-551t0+120°C/—67 to +248 °F| —25 to +80°C/—13 to +176°F
Humidity category F

1) only for types with insulated sleeves.

Nto be preferred
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EMI Suppression Chokes

\B82114

VHF chokes
Types
Resonant Impedance Z Color code No. of turns Ordering code
Zeq”ency ath PU: 500 PU: 500
MHz Q uninsulated insulated
5 500 white B82114-R-A2 B82114-R-C2
15 700 red 25 B82114-R-A3 B82114-R-C3
60 900 brown . B82114-R-A4 B82114-R-C4
100 800 green B82114-R-A1 B82114-R-C1
Impedance Zversus frequency f
1,: dc premagnetizing cuirent
Q Q
Tk— 1k _—
,// TN
/| I/ \ N\
i // ¥ RN
T ~1(I,=250mA) r 2(Iy=150mA)
/ r4(Iy= 50mA) / 3(Iy = 50mA)
100 /17 100 / 1
// // // _ ]
/ / B82114-R-A2,3
10 ‘ 1 BSZW»:R-C 23
100kHz 1 10 100MHz 1GHz 100kHz 1 10 100MHz 1GHz

R — Y i

Nto be preferred.
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EMI Suppression Chokes B82121

Damped VHF chokes (RL networks) Rated voltage 500 V dc/ac
Rated current 1.5t0 6 A

VHF chokes with single-layer winding on a cylindrical carbonyl iron core, axial leads and
insulating sleeve.

122
x
=== = -+ - — ==~ )
A=)
5% e — {5 d *)
361 {14 3641
*) Max. dimension Dimensions in mm
Technical data
Test voltage 2500V ac, 1 min (voltage strength of insulation)
Inductance tolerance +25 %
DIN climatic category FKF (=55 to +125°C/—67°C to +257 °F, humidity
category F)
IEC climatic category (IEC 68) 55/125/566
Marking uncoded legend
Specifications the EMI suppression chokes comply with

the VDE specification 0565-2

Test symbol

565-2
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EMI Suppression Chokes B82121

Damped VHF chokes (RL networks)

IO
Current carrying capabilityi—p 12
versus ambient R S
temperature ¥ Iq
10
08
06

04 \\
’ \
0 20 40 60 80 10 120 140°C

-}

amb

Types
Rated Rated DC resistance Dimensions Approx. Ordering code
current inductance (typical value) I L, d, weight

at +20°C/68°F
A pH mQ mm g PU: 500
1,56 10 260 15 18 4,5 1,3 B82121-A-C15
1,6 25 345 20 24 6,5 2,7 B82121-A-C25
2 15 175 20 24 6,5 2,8 B82121-A-C24
3 12 90 25 29 7,0 4,3 B82121-A-C33
4 7 40 25 29 7.5 5 B82121-A-C32
6 5 25 25 29 7.5 5 B82121-A-C31
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EMI Suppression Chokes

I-core chokes

General technical information

l-core chokes are used to attenuate symmetrical as well as unsymmetrical interference
voltages. Their inductance is highly independent of the operating premagnetizing current.
The low inherent capacitance of the windings is obtained by dividing the tubular wire wind-
ing into sections or by a single-layer, wound on edge.

I-core chokes generally utilize laminated transformer grade iron cores with windings applied
on plastic coil formers.

The number of turns determines whether the chokes are designed as single or double units.
Terminations may be flying leads or by connecting terminals. Simple means of fixing are pro-
vided. For use in printed circuit boards, sealed versions with connecting pins in the lead
spacing are available.

Technical data

Specifications The chokes comply with the VDE specifications 0550-6 and
VDE 0565-2
DIN climatic category
Open chokes G L F
—40 to +110°C/humidity category F
—40 to +230°F
Exceptions: B82503-U-A (GKC)
B82523-T-A (GKC)
Sealed chokes G K C
—40 to + 125°C/humidity category C
—40to +257°F
Rated inductance measured in acc. with VDE 0565-2 at 160 kHz for L=<1 mH
at 16 kHz forL>1 mH

Inductance tolerance +20%

DC resistance typical values, measured in accordance with VDE 0565-2 at
20°C/68°F

Rated voltage the quoted rated voltage is the insulating voltage applicable

under operating conditions between windings or between
one winding and accessible metal parts (VDE 0565-2)
Test voltage') 2800V ac, 2, (winding to core, for multiple chokes also
winding to winding)
2800V ac, 2s, (winding to case)
Exception: B82500..., see data sheet
Rated current depending on the type 0.1 A dc or ac up to 700 A dc/
550 A ac referred to 50 Hz and 40 or 60°C/104 or 140°F
room temperature.
Operating current at 400 Hz: see individual data sheets

1) Repetition test in accordance with VDE 0550, part 1, § 28, para. 2.2
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EMI Suppression Chokes

| core chokes

Permissible operating current [, 14

versus ambient temperature 0 I,

08 N

06

04

02

\

\

\

Curve 1:

Choke, open version (rated current referred to 9,,, = 40°C/104°F)
Curve 2:

Choke, sealed version (rated current referred to ¥, = 60°C/140°F)
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EMI Suppression Chokes

| core chokes

Technical data

Thermal characteristics
(measurement of the heating in accordance with VDE 0550; part 1, § 13)

Version Open chokes Sealed chokes
Room temperature 40°C/104°F 60°C/140°F

Excess temperature

of the winding <60°C/140°F <55°C/131°F

(at rated current)

Maximum permissible
temperature 100°C/212°F 115°C/239°F
of the winding

Designation of terminals and choke circuits

1 (yellow 4 (red
T(y ) T( ) Single choke
! (yellow) 3 (green) Double choke
LNRT\(\_I effective for unsymmetrical
interference voltage
Load 1 and 3 to be connected to line,
2 (red) 4 (black) 2 and 4 to load.
Line
2 (red) o o3 (green) Double choke
effective for symmetrical
interference voltage,
Load 2 and 3 to be connected to line,
1 (yellow) 4 (black) 1 and 4 to load.

Double choke

(used as single choke)

2 and 3 must be connected close
together. About 3 times the

1 (yellow) 4 (black) inductance of each winding
obtains between 1 and 4.

The color code given in brackets refers to chokes with insulated leads.
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EMI Suppression Chokes

| core chokes
Summary of types
Single chokes
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EMI Suppression Chokes

| core chokes
Summary of types
Double chokes
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EMI Suppression Chokes

| core chokes

Impedance Z versus frequency f(typical values)
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EMI Suppression Chokes

I core chokes

Impedance Z versus frequency f (typical values)
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EMI Suppression Chokes

| core chokes

Impedance Z versus frequency f (typical values)
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EMI Suppression Chokes

| core chokes

Impedance Z versus frequency 7 (typical values)
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EMI Suppression Chokes

I core chokes

Impedance Z versus frequency f (typical values)
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EMI Suppression Chokes NB82500

| core single chokes Rated voltage 250V ac
Rated current 0.1 to 2 A

Tubular choke body of ferrite material with winding and shrunk sleeve encapsulation. The
particularly low-capacity choke design guarantees excellent RF characteristics.

Axial leads

f
1) Max. dimension Dimensions in mm

Technical data

Permissible voltage 250V dc
Rated current referred to 50 Hz and +40°C/104 °F room temperature
Dielectric strength of test voltage 1500 V ac, 1 min.
insulation
Approx. weight 749
Test symbol (for B82500-B—A5/8/10)
550-1
applied for

565-2

For further details refer to “Technical data on | core chokes”.

Types

Rated current Rated inductance DC resistance Ordering code
(typical value)

A Q PU: 100

0,1 8,2 mH 65 B82500-B-A1

0,2 3,9 mH 20 B82500-B-A2

0,5 820 pH 2,5 B82500-B-A5

1,0 330 pH 0,7 B82500-B-A8

2,0 120 pH 0,2 B82500-B-A10

Nto be preferred
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EMI Suppression Chokes B82501

I core single chokes Rated voltage 500V ac
Rated current 0.1 to 2 A

Choke body with low capacity winding; enclosed in rectangular plastic case with epoxy resin
seal. Terminal pins in the lead spacing; suitable for use in PC boards.

|

l=—19,5_0,6 —=

‘—17_0'6——

l—v16,5_u,5-—

L-15:o,2.-l ———I 125t0,2 l___

Dimensions in mm

Terminal pins 0.8 mm dia

Technical data

Permissible voltage 600V dc

Rated current referred to 50 Hz and +60°C/140°F room temperature
Approx. weight 169

Specifications (additional) Insulation group C in accordance with VDE 0110.

For further details refer to “Technical data on | core chokes”.

Types

Rated current Rated inductance DC resistance Ordering code
(typical value)

A Q PU: 50

0.1 68 mH 90 B82501-W-A1

0,2 18 mH 25 B82501-W-A2

0,5 2,7 mH 4 B82501-W-A5

1.0 560 pH 0,9 B82501-W-A8

2,0 180 pH 0,3 B82501-W-A10




EMI Suppression Chokes

B82502-W-C

I core single choke

Rated voltage 500V
Rated current 0.2to 2 A

Chokes, enclosed in rectangular plastic case, epoxy resin sealed.

Terminal pins in the lead spacing.

Choke connection

47 + L

g

Heé- 4] |
504

1

| 8

T

Technical data

|

208 ‘.] J]
- 425:02 15:02 I

Ll

!

37,2

Dimensions in mm

Permissible voltage 600V dc

Rated current referred to 50 Hz and +60°C/140°F room temperature
Permissible operating 0.75 X I

current at 400 Hz

Approx. weight 40g

Specifications (additional) Insulation group C in accordance with VDE 0110.
For further details refer to “Technical data on | core chokes”.

ac

Types
Rated current Rated inductance DC resistance Ordering code
(typical value)

A Q PU: 50
0,2 82 mH 45 B82502-W-C2
0,5 15 mH 8,5 B82502-W-C5

1 3,3mH 1.9 B82502-W-C8
2 680 pH 0,55 B82502-W-C10

N to be preferred
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EMI Suppression Chokes B82502-D-A

I core single chokes Rated voltage 380V ac

Rated current 0.2to 6 A

10——f

5

" )
-
—] S Ik
v
- taslfi i |1
5254 715832

) Max. dimension

Technical data

Dimensions in mm

Permissible voltage 450V dc

Rated current
Approx. weight

referred to 50 Hz and +40°C/104 °F room temperature
251035 ¢g

Specifications (additional) Resistance to tracking: Group KA 1 in accordance

Test symbol

with DIN 53480
Insulation group B in accordance with VDE 0110.

5650-1/6

For further details refer to “Technical data on | core chokes”.

Types

Rated current Rated inductance DC resistance Ordering code
(typical value)

A Q PU: 50

0,2 69 mH 34 B82502-D-A2

0,5 14 mH 5,7 B82502-D-A5

1 3,8 mH 1,6 B82502-D-A8

2 750 pH 0,5 B82502-D-A10

6 70 pH 0,07 B82502-D-A13
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EMI Suppression Chokes B82503

| core single chokes Rated voltage 380V ac
Rated current 0.5to 10 A
41 . | i
H ﬁ“ s g
. T el
] i :
. \\ $ l {
e — 51702 ———=
58405 936
2 | 4 23402 —e|
= I %z | Io
3V N Y 7= S P+
B ~= ]
1 T[ r? J Dimensions in mm
51202
58405 — o
Flat plug A 4.8 X 0.8 DIN 46244, tinned
Technical data
Permissible voltage 450V dc
Rated current referred to 50 Hz and +40°C/104 °F room temperature
Permissible operating 0.75 X [
current at 400 Hz
Storage temperature down to —55°C/—67°F
Approx. weight 70t090¢g

Specifications (additional) Resistance to tracking: Group KA 1 in accordance
with DIN 53480
Insulation group B in accordance with VDE 0110.

£

550-1/6

applied for 565-2

Test symbol

For further details refer to “Technical data on | core chokes”.

Types
Rated current Rated inductance DC resistance Ordering code
(typical value)

A Q PU: 50
0,5 47 mH 10 B82503-U-A5
1 15 mH 2,7 B82503-U-A 8
2 3,3 mH 0,7 B82503-U-A 10
4 680 pH 0,2 B82503-U-A 12
6 330 pH 0.1 B82503-U-A 13

10 100 pH 0,03 B82503-U-A 14

Nto be preferred
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EMI Suppression Chokes

B82504

I core single chokes

Rated voltage
Rated current 1 to 25 A

Chokes, enclosed in rectangular plastic case, epoxy resin sealed.

(7R — =50 )
& %7
1@3} A
N
6802
78
M4
- =cd
i |
Y
S
]5345'*
Technical data 96,5F=—
Permissible voltage 600 V dc

Rated current
Permissible operating
current at 400 Hz

Storage temperature
Specifications (additional)

Figure 1
Type with clamps

Figure 2

500V ac

Type with spring washers

Dimensions in mm

referred to 50 Hz and +60°C/140°F room temperature

0.6 X [

down to —55°C/—67 °F
Resistance to tracking: Group KA 1 in accordance

with DIN 563480

Insulation group B in accordance with VDE 0110.
For further details refer to “Technical data on | core chokes”.

Types
Rated Rated inductance DC resistance Approx. Ordering code Figure
current (typical value) weight
A Q g PU: 10
1 27 mH 5,25 170 B82504-W-A1
2 7,5 mH 1,3 170 B82504-W-A2
4 2,0 mH 0,33 180 B82504-W-A3 1
6 600 pH 0,15 180 B82504-W-A4
10 200 pH 0,054 180 B82504-W-A5
16 140 pH 0,024 200 B82504-W-A6 2
25 65 uH 0,009 230 B82504-W-A7




EMI Suppression Chokes

B82505

I core single chokes

Rated voltage 500V ac
Rated current 4 to 40 A

Chokes, enclosed in rectangular plastic case, epoxy resin sealed.

M5
e &
\.Q w
b 5
<
{ 72
) t
T
48
_>¢35 l——
e )
“
g g
@ ¢ 1t
l A
97:02 J Dimensions in mm
11005
Technical data
Permissible voltage 600V dc
Rated current referred to 50 Hz and +60°C/140°F room temperature
Permissible operating 0.6 X Iy
current at 400 Hz
Approx. weight 600g

Specifications (additional)

with DIN 53480
Insulation group C in accordance with VDE 0110.

For further details refer to “Technical data on | core chokes”.

Resistance to tracking: Group KA 1 in accordance

Types
Rated current Rated inductance DC resistance Ordering code
(typical value)
A mQ PU: 10
4 5,6 mH 480 B82505-W-A2
6 2,2 mH 220 B82505-W-A3
10 1,2 mH 75 B82505-W-A4
16 330 pH 35 B82505-W-A5
25 150 pH 15 B82505-W-A6
40 56 pH 6 B82505-W-A7
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EMI Suppression Chokes B82506

I core single chokes Rated voltage 500V ac
Rated current 6 to 60 A

Chokes, enclosed in rectangular plastic case, epoxy resin sealed.

M6

&

|

0
50

|

[Ye)
o8 |1l |}
P95 | o

B @\
( <) 3
iR g
= S
l @ EJ @) 1
e 128 -
4 Dimensions in mm

Technical data
Permissible voltage 600V dc
Rated current referred to 50 Hz and +60°C/140°F room temperature
Permissible operating 0.45 X [y

current at 400 Hz

Specifications (additional) Resistance to tracking: Group KA 1 in accordance
with DIN 53480
Insulation group C in accordance with VDE 0110.

For further details refer to “Technical data on | core chokes”.

Types

Rated current Rated inductance DC resistance Approx. Ordering code
(typical value) weight

A mQ g PU: 10

6 5,0 mH 350 880 B82506-W-A3

10 2,5mH 125 1030 B82506-W-A4

16 1,5 mH 45 1220 B82506-W-Ab

25 500 pH 20 1220 B82506-W-A6

40 200 pH 8 1250 B82506-W-A7

60 80 puH 3,6 1250 B82506-W-A8




EMI Suppression Chokes B82507

| core single chokes

Rated voltage 500V ac
Rated current 25 to 75 A

Chokes with flat copper band, wound on edge.

+44

+4+

A )

[ P —

196"

) Max. dimension

Technical data
Permissible voltage
Rated current

Permissible operating
current at 400 Hz

Approx. weight

Specifications (additional)

1015" ——
F 685" =
- )
L)
8+02

955, ._j
—— o= 33204 t
— =i 565" Dimensions in mm

600V dc
referred to 50 Hz and +40°C/104 °F room temperature
0.4 X [g

2.5 kg

Resistance to tracking: Group KA 3 c in accordance
with DIN 53480
Insulation group C in accordance with VDE 0110.

For further details refer to “Technical data on | core chokes”.

Types
Rated current Rated inductance DC resistance Ordering code
(typical value)

A mQ PU: 2

25 1,4 mH 30 B82507-B-A3
35 550 pH 16 B82507-B-A4
60 200 pH 7 B82507-B-A5
75 80 pH 2 B82507-B-B6
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EMI Suppression Chokes

B82508

I core single chokes

Chokes with flat copper band, wound on edge.

Rated voltage 500V ac
Rated current 60 to 270 A

+ 44

T4

!

-t 1
4

__1331)

(S V'Y Y S——

261"

B
$\
%

1) Max. dimension

-Technical data
Permissible voltage
Rated current

Permissible operating

current at 400 Hz
Approx. weight

Specifications (additional)

P —

600V dc

)

r
] - :
=

Dimensions in mm

referred to 50 Hz and +40°C/104 °F room temperature

0.3X Iy
6.8 kg

with DIN 563480

Resistance to tracking: Group KA 3 c in accordance

Insulation group C in accordance with VDE 0110.

For further details refer to “Technical data on | core chokes”
Types
Rated current Rated inductance DC resistance Ordering code
(typical value)
A pH mQ PU: 2
60 870 10 B82508-B-A3
75 300 4 B82508-B-B4
160 Adc/125 A ac 80 1 B82508-B-B6
270 Adc/230 Aac 30 0,4 B82508-B-B7
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EMI Suppression Chokes B82510

I core single chokes ' Rated voltage 750V ac
Rated current 200 to 700 A

Chokes comprising specially formed insulated cable windings (copper litz wire, rectangularly
shaped).

p-—————=355 TWSO
|

~160

$95

Dimensions in mm

415
Technical data
Permissible voltage 900V dc
Rated current referred to 50 Hz and +40°C/104 °F room temperature

Specifications (additional) Resistance to tracking: Group KA 3 c in accordance
with DIN 53480
Insulation group C in accordance with VDE 0110.

For further details refer to “Technical data on | core chokes”.

Types
Rated current Rated inductance DC resistance Approx. Ordering code
(typical value) weight
uH mQ kg PU: 1

250 Adc

200 A ac 120 1 18,56 B82510-A-B1
350 Adc

275 A ac 70 0,5 19 B82510-A-B2
700 Adc

550 A ac 16 0,15 20 B82510-A-B3
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EMI Suppression Chokes

B82510

I core single chokes

Permissible operating current I,
versus frequency f

_____ B82510-A-B1
— _ __ B82510-A-B2
B82510-A-B3
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EMI Suppression Chokes B82522-V

| core double chokes Rated voltage 500 V ac
Rated current 0.1 to 2 A

Chokes, enclosed in rectangular plastic case, epoxy resin sealed.
Terminal pins in the lead spacing.

1)

-50 —
41 ERS

Winding 1: pins 1 and 2
5 2 (A3 Winding 2: pins 3 and 4

| - , | { 2
Pt SEn
208 s L
425102 «22,5”—» Dimensions in mm
) Max. dimension
Technical data
Permissible voltage 600V dc
Rated current referred to 50 Hz and +60°C/140°F room temperature
Permissible operating 0.75 X I
current at 400 Hz
Approx. weight 409
Specifications (additional) Insulation group C in accordance with VDE 0110.

For further details refer to “Technical data on | core chokes”.

Types

Rated current Rated inductance DC resistance per winding Ordering code

per winding per winding (typical value)

A Q PU: 10
0,1 68 mH 50 B82522-V-C1
0,2 33 mH 25 B82522-Vv-C2
0,3 12 mH 12 B82522-V-C3
0,5 5,6 mH 4,5 B82522-V-Cb

1 1,2 mH 1 B82522-V-C8
2 330 pH 0,3 B82522-V-C10

Nto be preferred
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EMI Suppression Chokes

B82522-C

I core double chokes

=100

) Max. dimension

Technical data

Permissible voltage

Rated current
Approx. weight

Specifications (additional)

Test symbol

440V dc

Rated voltage

380V ac

Rated current 0.1 to 10 A

— 15‘5" L—’

Dimensions in mm

referred to 50 Hz and +40°C/104°F room temperature

25t03bg
Resistance to tracking: Group KA1 in accordance with

DIN 53480
Insulation group B in accordance with VDE 0110.

&

550-1/6

For further details refer to “Technical data on | core chokes”.

Types

Rated current Rated inductance DC resistance per winding Ordering code

per winding per winding (typical value)

A Q PU: 150

N 0,1 64 mH 50 B82522-C-A1

N 0,2 23 mH 16 B82522-C-A2

N 0,5 4,7 mH 3,2 B82522-C-A5

1 1,25 mH 0,8 B82522-C-A8
2 320 pH 0,3 B82522-C-A10
6 30 pH 0,03 B82522-C-A13

10 12 uH 0,012 B82522-C-A14

Nto be preferred
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EMI Suppression Chokes B82523

| core double chokes

,,‘:,,,* RIS | SR T | p— ]
H 4
\ !
’ LA 51202 \
L, - 5805 — —
2 4
1] @J
1 93j

Rated voltage 380 V ac
Rated current 0.5 to 10 A

Dimensions in mm

51£02

58+05

Flat plug A 4,8 X 0,8 DIN 46244 tinned

Technical data
Permissible voltage
Rated current

Permissible oneratin

nsSSiie opeiall

current at 400 Hz
Storage temperature
Approx. weight
Specifications (additional)

Test symbol

applied for

450V dc
referred to 50 Hz and +40°C/104°F room temperature
0.75 X I

down to —55°C/—67°F
70t0 90 g

Resistance to tracking: Group KA1 in acc. with DIN 53480
Insulation group B in accordance with VDE 0110.

550-1/6

 —
565-2

For further details refer to “Technical data on | core chokes”.

Types
Rated current Rated inductance DC resistance per winding Ordering code
per winding per winding (typical value)
A Q PU: 25

0,5 15 mH 5 B82523-T-Ab5
1 3,9 mH 1.4 B82523-T-A8
2 1,2 mH 0,4 B82523-T-A10
4 220 pH 0,1 B82523-T-A12
X 6 82 pH 0,05 B82523-T-A13
10 33 pH 0,02 B82523-T-A14

Nto be preferred
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EMI Suppression Chokes

B82524

| core double chokes

Rated voltage

500 V ac

Rated current 2 to 25 A
Chokes, enclosed in rectangular plastic case epoxy resin sealed.

% II Il
[T l Illl
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68+02
78
Technical data
Permissible voltage 500 Vdc
Permissible operating 0.6 X Iy

current at 400 Hz
Storage temperature

Approx. weight

Specifications (additional)

down to —55°C/—67°F
140¢g

Figure 1

Type with spring washers

Figure 2

Type with clamps

Dimensions in mm

Resistance to tracking: Group KA1 in accordance with

DIN 53480

Insulation group B in accordance with VDE 0110.
For further details refer to “Technical data on | core chokes”.

Types
Rated current Rated inductance DC resistance per winding Ordering code Fig.
per winding per winding (typical value)
A mQ PU: 10
2 3 mH 680 B82524-V-A2
4 450 pH 175 B82524-V-A3 2
6 200 pH 80 B82524-V-A4
10 65 uH 28 B82524-V-A5
16 45 uH 12 B82524-V-A6 1
25 20 pH 4,5 B82524-V-A7
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EMI Suppression Chokes B82525

| core double chokes Rated voltage 500 V ac
Rated current 4 to 40 A

Chokes, enclosed in rectangular plastic case, epoxy resin sealed.

L B
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9702 |
110£05 Dimensions in mm

Technical data
Permissible voltage 500V dc
Rated current referred to 50 Hz and + 60°C/140°F room temperature .
Permissible operating 0.6 X Iy
current at 400 Hz
Approx. weight 600 g
Specifications (additional) Resistance to tracking: Group KA1 in accordance with

DIN 53480
Insulation group C in accordance with VDE 0110.

For further details refer to “Technical data on | core chokes”.

Types
Rated current Rated inductance - DC resistance per Ordering code
per winding per winding winding (typical value)
A mQ PU: 10
4 1,8 mH 240 B82525-V-A2
6 560 pH 110 B82525-V-A3
10 220 pH 35 B82525-V-A4
16 100 pH 17 B82525-V-Ab
25 39 pH 7 B82525-V-A6
40 15 upH 3 B82525-V-A7
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EMI Suppression Chokes B82526

I core double chokes Rated voltage 500 V ac
Rated current 6 to 60 A

Chokes, enclosed in rectangular plastic case, epoxy resin sealed.
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Dimensions in mm

Technical data

Permissible voltage 500V dc

Rated current referred to 50 Hz and 60°C/140°F room temperature

Permissible operating 0.45 X I

current at 400 Hz

Approx. weight 1.1 kg

Specifications (additional) Resistance to tracking: Group KA1 in accordance with
DIN 53480

Insulation group C in accordance with VDE 0110.
For further detaiis refer to “Technicai data on i core chokes™.

Types
Rated current Rated inductance DC resistance per Ordering code
per winding per winding winding (typical value)
A mQ PU: 10

6 1,7 mH 175 B82526-V-A3
10 650 pH 63 B82526-V-A4
16 320 pH 25 B82526-V-A5
25 150 pH 10 B82526-V-A6
40 60 pH 4 B82526-V-A7
60 25 pH 1,8 B82526-V-A8




EMI Suppression Chokes B82527

I core double chokes Rated voltage 500 V ac

Rated current 25 to 75 A

Chokes with flat copper band, wound on edge.

i

a— 55 —e=

+ [++4] +

+ {44 4

o 181105
196"

1) Max. dimension

Technical data
Permissible voltage
Rated current

500V dc

802

f———

referred to 50 Hz and +40°C/104°F room temperature

Permissible operating 0.4 X Iy
current at 400 Hz
Approx. weight 2.5kg

Specifications (additional)

Resistance to tracking: Group KA3c in accordance with

DIN 53480

Insulation group C in accordance with VDE 0110.
For further details refer to “Technical data on | core chokes”.

Types

Rated current Rated inductance DC resistance per Ordering code
per winding per winding winding (typical value)

A pH mQ PU: 2

25 300 14 B82527-A-A3
35 180 8 B82527-A-A4
60 85 3 B82527-A-A5
75 28 1 B82527-A-B6
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EMI Suppression Chokes B82302

Ring core chokes

General technical information

Neutral conductor chokes

The reduction of radio interference from electrical appliances, especially those which are
grounded by connection of a neutral conductor, by capacitors alone is frequently insufficient.
Suppression chokes must therefore be inserted into the power line to provide additional
voltage attenuation.

For appliances consuming high power these chokes become large and heavy. In hand-
operated devices, e.g. electric tools up to about 1 kW, the chokes would become too un-
wieldy to be located in the equipment.

This problem can be solved by replacing both operating current chokes by one choke only
which is placed in the (non-fused) neutral, provided the safety regulations applicable to the
equipment are not infringed. In accordance with VDE 0565-2 the winding of the neutral con-
ductor choke must have at least the same cross section as the neutral itself, moreover, with
up to 4 times the rated current, the voltage drop must not exceed 4 V. To safeguard against
incorrect applications and to avoid confusion, four different wire sections and therefore only
four different current ratings are recognized.

Rated Copper wire
current cross section
A mma2

16 1,0

20 1,5

27 2,5

36 4,0

During normal operation only the leakage current flows through the neutral conductor choke
(= 3.6 mA) and, because of the resultant low premagnetization, closed cores (ferrite ring
cores) of high permeability can be used which makes for especially small sizes. At operating
currents of >3.5 mA saturation already starts.

VDE specification 0875 draws attention to the following point: A choke in the neutral con-
ductor of an equipment which may accidentally be connected to ground during operation
becomes ineffective in these circumstances by being short-circuited.

An example is a drilling machine working on a grounded object.

Ring core chokes with powder core

Ring core single chokes with powder core are used to attenuate the symmetrically pro-
pagating interference voltages and interference currents (differential mode) (for example in
switched-mode power supplies and semiconductor correcting elements). In comparison with
| core chokes, the dependence of the inductance on the operating current premagnetization
is likewise low whereas the leakage field is substantially smaller due to the closed core shape.
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EMI Suppression Chokes B82302

Neutral conductor chokes Cross section of the conductor up to 4 mm?2

Ferrite ring core chokes with an insulated copper wire winding, without encapsulation

? 7 TN\
= - SN~ ' / )
v 0% : \‘ : H =
‘ = / - 10 p———
l
fg————————— 110-5 ————

—

Dimensions in mm
1) Max. dimension
2) Min. dimension

Type d, d, h

B82302-A-A2| 43 12 20
B82302-A-A3| 41 12 18
B82302-A-A4 | 43 12 20
B82302-A-A5| 21 5 18

Suggested fixing: The choke should be put between two bakelized paper washers (dia-
meter d,), held together by threaded studs and nuts.

Technical data
Upper category temperature +100°C/212°F

Specifications The chokes comply with the VDE specification 0565-2
Test symbol applied for

565-2
Types
Rated Rated [ Cross section Material Approx. Ordering code
current inductance of the conductor weight
A mH mm2 g PU: 20
16 1,2 1 CuL 20 B82302-A-A5
20 4,3 1,5 Litz wire?) 60 B82302-A-A3
27 1,6 2,5 Litz wire3) 65 B82302-A-A2
36 1,6 4 CuL 70 B82302-A-A4
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EMI Suppression Chokes B82602

Ring core single chokes with powder core Rated voltage 250 ac
Rated current 0.2to 2 A

Ring core single chokes with powder core, sealed in a plastic can; can and sealing are flame-
retardant in accordance with UL 94 V-0. The chokes are provided with parallel terminal pins
in the lead spacing and are particularly suitable for PC board mounting.
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—{ 15,2402 13-
Fe———35max———= =—18 max—- Dimensions in mm
Technical data
Permissible voltage 250V dc
Inductance tolerance +30%
Rated current referred to 50 Hz and +40°C/104 °F room temperature
DC resistance typical values, measured at +20°C/68 °F
Approx. weight 45¢g
DIN climatic category GKC (=40 to +125°C/—40 to +257°F, humidity category C)
Specifications The chokes are designed in accordance with

VDE 0565, part 2.

Types

Rated current Rated inductance DC resistance Ordering code
(typical value)

A mH mQ PU: 50

0,2 25 25 B82602-G-C2

0,5 8 5 B82602-G-C5

1 3,3 1,2 B82602-G-C8

2 1,2 0,27 B82602-G-C10
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EMI Suppression Chokes B82603-G-C

Ring core single chokes with powder core Rated voltage 250 V ac
Rated current 0.2to 4 A

Ring core single chokes with powder core, sealed in a plastic can; can and sealing are flame-
retardant in accordance with UL 94 V-0. The chokes are provided with parallel terminal pins
in the lead spacing and are particularly suitable for PC board mounting.

Winding: pins 1 and 4
not connected: pins 2 and 3 Dimensions in mm

Technical data

Inductance tolerance + 30%

Rated current referred to 50 Hz and +40°C/104 °F test room temperature
DC resistance typical values, measured at +20°C/68°F

Approx. weight 100g

DIN climatic category GKC (—40 to +125°C/—40 to +257°F, humidity category C)
Specifications The chokes are designed in accordance with

VDE 0565, part 2.

Types

Rated current Rated inductance DC resistance Ordering code
(typical value)

A mH Q PU: 100

0,2 50 39 B82603-G-C2

0,5 20 6,2 B82603-G-C5

1 6 1,6 B82603-G-C8

2 2,5 500m B82603-G-C10

4 1,2 160m B82603-G-C12
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EMI Suppression Chokes

Current-compensated ring core chokes
General technical information

In order to eliminate interference from interference sources, in particular from grounded
motors and appliances the interference range of which covers the LW-MW-SW range,
so-called current-compensated ring core chokes have been developed. A special winding
arrangement on high permeability ring cores prevents the core from being premagnetized by
the operating current. The full inductance in connection with capacitances connected to
ground is being effective in order to reduce the unbalanced interference voltage.

Because of its construction the suppression effect of the current-compensated choke on
symmetrical interference is relatively low. An additional combination with symmetrically
connected capacitors of about 0.1 to 1 pF is therefore recommended.

1interference source (user),
2 choke with windings W1and W2,
/ operating current (50 Hz)

Circuit design of an EMI suppression filter with a current-compensated choke
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EMI Suppression Chokes

Current-compensated ring core chokes

Technical data

Specifications The chokes are designed in accordance

with VDE 0550-1 and VDE 0565-2
DIN climatic category GKC (—40 to +125°C/—40 to +257°F, humidity category C)
Rated inductance measured in accordance with VDE 0565-2

at 20°C/68°F and 160 kHz for=1 mH
and 16 kHz for>1 mH

Inductance tolerance + 30%

Inductance drop < 10% at initial dc loading with /5

(at current-compensated

connection)

DC resistance Typical values, measured in accordance with VDE 0565-2
Test voltage in accordance with VDE 0565-2

Thermal characteristics Measurement of the heating in accordance with VDE 0565-2
Room temperature 60°C/140°F

Excess temperature of the  <55°C/131°F
windings

Max. permissible 115°C/239°F
temperature of the windings

Permissible operating current [,
versus ambient temperature O

14
12 \\
Iy
Iy
10
08
0,6

0.4 \

02 \

0 20 40 60 80 100 120 140°C

—_—g
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EMI Suppression Chokes B82722-G2

Current-compensated ring core double chokes Rated voltage 250 V ac

Rated current0.3to 2 A

Ring core chokes with ferrite core, sealed in a plastic can.

Can and sealing are flame-retardant in accordance with UL 94 V-0.

The chokes are provided with terminal pins in the lead spacing and are particularly suitable
for PC board mounting.

12,502

22 ~J

Dimensions in mm

Technical data
Test voltage
Rated current

1500V ac, 2 s (winding to winding)
referred to 50 Hz and +60°C/140°F room temperature

Approx. weight 10g
Test symbol

For further details refer to “Technical data on current-compensated ring core chokes”.

Types

Rated current Rated inductance DC resistance per winding Ordering code

per winding per winding (typical value)

A mH mQ PU: 500

0,3 47 2100 B82722-G2-A3
0,35 27 1700 B82722-G2-C31

0,5 18 1500 B82722-G2-A5

1 5,6 700 B82722-G2-A8

N2 2,2 180 B82722-G2-A10

to be preferred
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EMI Suppression Chokes

B82722-G2

Impedance Z versus frequency 7
(measured with windings connected in parailel)

kQ
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10 100kHz 1 10MHz
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EMI Suppression Chokes

B82723-G2

Current-compensated ring core double chokes

Rated voltage

250 V ac

Rated current 0,5 to 4 A

Chokes sealed in plastic can with terminal pins in the lead spacing. Can and sealing are
flame-retardant in accordance with UL 94 V-0.

Technical data
Test voltage
Rated current
Approx. weight

Test symbol
1est symbo!

1500V ac, 2s, (winding to winding)
referred to 50 Hz and + 60°C/140°F room temperature

25¢g

= o
565-2

Dimensions in mm

«-marked types additionally have the test symbol MY (Guide FOKY 2)

For further details refer to “Technical data on current-compensated ring core chokes”.

Types

Rated current

Rated inductance

DC resistance per

Ordering code

per winding per winding winding (typical value)
A mH mQ PU: 250
0,5 27 1800 B82723-G2-B5*
0,5 39 2000 B82723-G2-A5*
0,65 39 1400 B82723-G2-A6*
0,8 22 1100 B82723-G2-B7
1 12 700 B82723-G2-B8*
1 18 600 B82723-G2-A8*
1,4 27 500 B82723-G2-C82
1,6 10 400 B82723-G2-B9*
2 6,8 200 B82723-G2-B10*
2,5 5,6 160 B82723-G2-B11
4 3,3 90 B82723-G2-B12*

Nto be preferred
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EMI Suppression Chokes B82723-G2

Impedance Z versus frequency f
(measured with windings connected in parallel)

kQ kQ
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Interference Suppression Chokes B82723-G4

Current-compensated ring core double chokes
incl. shielding

Rated voltage 250 V ac
Rated current 0.5 to 4 A

Chokes sealed in a plastic can with terminal pins in the lead spacing. Can and sealing are
flame-retardant in accordance with UL 94 V-0. A metal can, which can be grounded, is used
for shielding.

Interference from the short-range magnetic field throughout the frequency range between
20 kHz and 300 kHz has been lowered by 30 dB.

Ground connections

35

N
——IA”

Technical data

Test voltage

Rated current
Approx. weight

37

T
A{fm‘_
12,5204

1500 Vac, 2 s, (winding to winding)
2500 Vac, 2 s, (winding to case)

referred to 50 Hz and +40°C/104 °F room temperature

50g

Dimensions in mm

For further details refer to “Technical data on current-compensated ring core chokes”.

Types

Rated current Rated inductance DC resistance per Ordering code

per winding per winding winding (typical value)

A mH mQ PU: 200

0,5 39 2000 B82723-G4-Ab
0,5 27 1800 B82723-G4-B5
1 12 850 B82723-G4-B8

1,6 10 450 B82723-G4-B9

N2 6,8 200 B82723-G4-B10

4 3.3 90 B82723-G4-B12

N to be preferred
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EMI Suppression Chokes N B82723-G5

Current-compensated ring core double chokes Rated voltage 250 V ac

Rated current 0.5 to 4 A

Ring core chokes with ferrite core, sealed in a plastic can. Can and sealing are flame-retar-
dant in accordance with UL 94 V-0.

The chokes are provided with terminal pins in the lead spacing and are particularly suitable
for PC board mounting.

Technical data
Test voltage
Rated current

1500V ac, 25, (winding to winding)
referred to 50 Hz and +60°C/140°F room temperature

Approx. weight 15¢g
Test symbol 565-2

Dimensions in mm

For further details refer to “Technical data on current-compensated ring core chokes”.

Types

Rated current Rated inductance DC resistance per Ordering code
per winding per winding winding (typical value)

A mH mQ PU: 100

0,5 22 1600 B82723-G5-A5
0,6 39 1100 B82723-G5-B6

1 10 600 B82723-G5-A8
2 5,6 160 B82723-G5-A10
4 2,7 60 B82723-G5-A12

Nto be preferred
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EMI Suppression Chokes

B82723-G5

Current-compensated ring core double chokes

Impedance Z versus frequency f
(measured with windings connected in parallel)
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EMI Suppression Chokes B82723-E1-A

Current-compensated ring core double chokes Rated voltage 250V ac
incl. shielding Rated current 1 to 6 A

Chokes, enclosed in aluminum case, epoxy resin sealed. A threaded stud at the bottom of the
case is provided for mounting.

Single-ended fine litz-wire lines.

|ett————————— 13010 - 33505 —| B¢ -
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_r’_——————“ | &
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— i\ § —
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|
N/
blue
310,

*
-3

max 2 black . . .
Dimensions in mm
Technical data
Test voltage 1500V ac, 2 s, (winding to winding)
2500V ac, 2 s, (winding to case)
Rated current referred to 50 Hz and +60°C/140°F room temperature
Approx. weight 50g

For further details refer to “Technical data on current-compensated ring core chokes”.

Circuit

black *_—__black

__

blue —  pus— Dlue

Types

Rated Rated inductance DC resistance per Connections Ordering code

current per winding winding (typical value) cross section/

per winding material

A mH mQ PU: 50
1 12 700 B82723-E1-A8
1,6 10 450 B82723-E1-A9

2 6,8 200 0,75 mm2/NYFAFw | B82723-E1-A10
4 3,3 90 B82723-E1-A12
6 1,6 40 B82723-E1-A13

Nto be preferred

167



EMI Suppression Chokes B82724-G2

Current-compensated ring core double chokes Rated voltage 250 V ac

Rated current 1 to 10 A

Ring core chokes with ferrite core, sealed in a plastic can. Can and sealing are flame-retar-
dant in accordance with UL 94 V-0.

The chokes are provided with terminal pins, arranged in the lead spacing. They are partic-

ularly suitable for PC board mounting.

61
I e

25+0,2

Technical data
Test voltage
Rated current
Approx. weight

Test symbol

6 2*0,1

i

1500V ac, 25, (winding to winding)
referred to 50 Hz and +60°C/140°F room temperature

80g

R (Guide FOKY 2)
For further details refer to “Technical data on current-compensated ring core chokes”.

Dimensions in mm

Types

Rated current Rated inductance DC resistance per Ordering code

per winding per winding winding (typical value)

A mH mQ PU: 250
1 33 1000 B82724-G2-A8
1,6 27 560 B82724-G2-A9
2 15 400 B82724-G2-A10
4 6,8 120 B82724-G2-A12
6 3.9 55 B82724-G2-A13

10 1,8 25 B82724-G2-A14

N to be preferred
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EMI Suppression Chokes B82724-G4

Current-compensated ring core double chokes Rated voltage 250 V ac
incl. shielding Rated current 1 to 10 A

Ring core chokes with ferrite core, sealed in plastic can. An aluminum can is used for shielding.

The chokes are provided with terminal pins in the lead spacing and are particularly suit-
able for PC board mounting.

=28, 5-o6.=—

1
®1.2|
———

Dimensions in mm

Technical data

Test voltage 1500V ac, 2, (winding to winding)
2500 V ac, 2, (winding to case)

Rated current referred to 50 Hz and +60°C/140°F room temperature
Approx. weight 100g
For further details refer to “Technical data on current-compensated ring core chokes”.

Types

Rated current Rated inductance DC resistance per Ordering code

per winding per winding winding (typical value)

A mH mQ PU: 200
1 33 1000 B82724-G4-A8
1,6 27 560 B82724-G4-A9
2 15 400 B82724-G4-A10
4 6,8 120 B82724-G4-A12
6 3,9 55 B82724-G4-A13

10 1,8 25 B82724-G4-A14
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EMI Suppression Chokes B82724-C1

Current-compensated ring core double chokes Rated voltage 250 V ac
incl. shielding Rated current 2 to 10 A

Chokes, enclosed in aluminum case, epoxy resin sealed. A strip at the bottom of the case
is provided for mounting.

Single-ended fine litz-wire lines.

black | =20205% blue
I 130+10 51-05 —o{100,2f—
1042 |=-—
_a% - A' 4 \
- — Y

45205

U A
2max. . LS_ 3,6

Dimensions in mm _.I 105 L‘_

le—G3+0,2—— o=
60+0,2

Technical data

Test voltage 1500V ac, 2 s, (winding to winding)

2500V ac, 2 s, (winding to case)
Rated current referred to 50 Hz and +60°C/140°F room temperature
Approx. weight 100g

For further details refer to “Technical data on current-compensated ring core chokes”.

Circuit
black ———— N —— black

blue — p— Dlue

Types
Rated Rated inductance DC resistance per Connections Ordering code
current per winding winding (typical value) cross section/
per winding material
A mH mQ PU: 50
2 15 400 B82724-C1-A10
4 6,8 120 0,75 mm2/NYFAFw | B82724-C1-A12
6 3,9 55 B82724-C1-A13
10 1,8 25 1,5 mm2/NYAF B82724-C1-A14

Nto be preferred
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EMI Suppression Chokes B82724-C1

Impedance Z versus frequency f
(measured with windings connected in parallel)
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EMI Suppression Chokes N B82765-C

Current-compensated ring core quadruple chokes Rated voltage 380V dc/ac
Rated current 6 to 75 A

Chokes, enclosed in aluminum case, epoxy resin sealed. A base plate is provided for mount-
ing.
Single-ended tinned leads or litz wires.
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L——/Z — /31) (510 Dimensions in mm

Type L L Iy Ly ls

B82765-C3-A3 50 60 42 | 110 | 160
B82765-C1-A5 60 75 47 | 160 | 160
B82765-C2-A6 60 75 58 | 110 | 360

142 ———
‘ 13002 448
e ! Y (
' 4 I rs d; 1 e e——
* 2 g ' ? 8 f = ——
8 ?% —_ T__ ...... - g _______ -
+ & ! R:3 = ¥ —r—x &
Pan , L -
& . T 4;‘Q ﬁ S
| _/ L
122 11) . __290i13_
Type l
B82765-C5-A7 70
B82765-C4-A9 92

) Max. dimension

Nto be preferred
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EMI Suppression Chokes NB82765-C

Technical data
Rated current referred to 50 Hz and +60°C/140 °F room temperature

Drop in inductance < 20% at a direct current load with I
(at the worst current-
compensated connection)

Test voltage 2.5 kV ac, 2s (winding to winding)
2.5 kV ac, 2s (winding to case)

For further details refer to “Technical data on current-compensated ring core chokes”.

Circuit

2 ——
I—
4— |4
Types
Rated Rated inductance | DC resistance Connections Approx. Ordering code
current per winding per winding diameter/ weight
per (typical value) cross section/
winding material
A mH mQ g

6 3 45 1 mm dia. CuL 250 | B82765-C3-A3
16 1.8 20 2X1,18 dia. CuL 450 | B82765-C1-Ab
25 1,3 14 4 mm? litz wire 750 | B82765-C2-A6
50 1,3 6 11,5 mm? litz wire | 1700 | B82765-C5-A7
75 0,7 2,5 16  mm? litz wire | 3900 | B82765-C4—-A9

Ordering code PU

B82765-C3-A3 10
B82765-C1-Ab 10
B82765-C2-A6 10
B82765-C5-A7 1
B82765-C4-A9 1
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Chokes and Filters
for Data and Signal Lines




Chokes and F ters for Data and Signal Lines

General technical information

State-of-the-art data and signal transmission methods — particularly in terminal systems —
“allow symmetrical data processing on simple unshielded multi-wire lines at a speed of up to
several 100 Kbits/second.

In order to keep this technology alive even under the regulations of RFl suppression as well as
from the EMC point of view, highly symmetric suppression chokes and filters have been
developed.

Current-compensated ring core chokes are available for unsymmetric EMI suppression of
data and communication lines. Low leakage inductance and thus high natural symmetry
ensure a good balancing effect of the data lines. Double or quadruple chokes are available for
selection; the quadruple chokes may also be used as triple chokes (current compensation
taken for granted).
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Chokes and Filters for Data and Signal Lines B82791

Chokes Rated voltage 80 Vdc/42 V ac
Rated current 0.1 A

Ring core chokes with a ferrite core and highly symmetrical double or quadruple windings,
enclosed in flame-retardant plastic case, sealed. The chokes are provided with terminal pins
in the lead spacing and are particularly suitable for PC board mounting.

Version B82791-A5-A5 Marking of terminals
|
S,
© C pw=—==
r\L 3 ﬂy | 20—uuu——03
— STE I —_1
=]
. [ e To—r—ok
T
Hin o]
o2} 1237
— 7
Double choke
Version B82791-G11-A12 B82791-G12-A13

b1 7,5

—==

st91 Féa (3 1

I [ J 2 (3]

10,3 == =-15202 {10202 el—

l=—17,5

Quadruple choke Double choke Dimensions in mm
Technical data
DIN climatic category GKC (—-40 to +125°C/—40 to +257°F, humidity category C)
Rated inductance measured in acc. with VDE 0565-2
Inductance tolerance + 30%
DC resistance typical values measured in acc. with VDE 0565-2
Thermal characteristics measurement of the heating in acc. with VDE 0565-2,

excess temperature of the windings <55°C

Types
Rated inductance Test voltage DC resistance Weight Ordering code
per winding
mH 1 min. mQ g PU: 500
N2x38 300 Vac 3000 4 B82791-A5 -A5
2x 5 1200V ac 900 4 B82791-G12-A13
4 x 6 300V ac 1200 5 B82791-G11-A12

N to be preferred
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Chokes and Filters for Data and Signal Lines

Filter

With the aid of this filter the asymmetrical interference levels can be lowered to the re-
quired level directly at the interface. The high balancing effect of the circuit simultaneously
guarantees unhindered data flow and prevents character alterations due to unsymmetrical
electromagnetic stray fields. The attenuation in the forward range is negligible. Line shielding

is not required.

The filter is designed for wiring four lines (two transmitting and receiving lines, each) for the

use on flat assemblies (max. 10 mm overall height).
EMC filter in 16 pin DIP case

Outline drawing

t— 21 —]

10

f

1

b=
1]} | =y
05 03

7x2,54=1778

Technical data
Rated voltage
Rated current

Test voltage between the
terminals 3/14, 4/13
and 8/9 etc.

DC resistance
DIN climatic category
Weight

Capacitance between
the terminals

C1toC4
C5/C6
Ordering code

Nto be preferred
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Dimensions in mm

50V dc
0.1 A per line
300V ac/750V dc, 1 min (VDE 0804 c)

2.5 Q per line (typical value)
HPF (-25 to +85°C/—13 to +185°F), humidity category F
25g

10 nF
1.5nF
B84551-A11-K90

N B84551



Chokes and Filters for Data and Signal Lines

B84551

Circuit diagram L1
Fig. 1 9 Tasaat 2
. I3 I
8 il L
10 P aaad 1
2 ]
7 i L3
1N o S AAAAS 16
3 ]
6 i L
12 LYY Y 15
Ct J
5 i
3 I 1%
4 —l 3
Design example
L1
VYY)
(== L a5
T L2 ':ST czI —
.L CAAAAN T
2
T L3
) ca-L oL o ¢
c6
E L& T cl,_r
Ch Fig. 2 Fig. 3
I @
80
Insertion loss a, versus frequency f
(typical values at Z= 60 Q)
for design example according to figure 2
60 v
/ unsymmetri
140 —A
20
symmetrical
Measuring set-up in accordance with VDE 0565
part 3 (tentative standard) (without current load, 0 1
however) 100kHz 10 MHz
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Chokes and Filters for Data and Signal Lines B84551

Filter Rated voltage 80 V dc/42 V ac
Rated current 4 x 0.1 A

EMC filter in plastic package for PC board mounting

T 3
NL_E- 9 ©
M= s
1 5
. — —— D SR o~
N
ot | + +
sf
"¢ <+ 4
A] LP | J
‘ T
5 =980 ; 3202
Dimensions in mm
-0 L b9
s d
4 D1
4 1
3 2
N i
25
Technical data
Number of lines 4 (2 transmitting and receiving lines, each)
Rated voltage 80V dc/42 V ac (line to ground)
Test voltage 300V ac, 1 min. (transmitting to receiving lines)
500V ac, 1 min. (line to ground; VDE 0804 § 18 c)
Rated current 4x0.1A
DC resistance (per line) approx. 1.2 Q
Approx. weight 149
Ordering code B84551-A10-A3
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Chokes and Filters for Data and Signal Lines B84551

Circuit diagram

C4 C5
Fo—e—] +——o7?
L A5
C3 C6
g i - ot
A4 A3 A2 Al
R D
VOREE 23 Ru
Do I
S | S p—— i S
E4 E3 E2 E1
40— ——0 1
C2== Cl=
30 —02

Insertion loss a, versus frequency f (typical values at Z= 60 Q)

dB dB
100 100

( 80 /\ a' 80

60 / 60
40 / 40

a
/
20 20 £
/
Z
-
-~
-
0 0 ==
100kHz 1 10MHz 100kHz 1 10MHz
———f E—
Unsymmetrical measurement Symmetrical measurement

(all branches in parallel)

181






Line Filters for Single-Phase Systems




Line Filters for Single-Phase Systems

General technical information

To suppress interference from single-phase electrical apparatus and machines up to a current
consumption of 20 A, small suppression filters have proven useful. Suppression chokes and
suppression capacitors combined to RF-tested low volume units provide simple mounting
conditions for the users.

The choice of the type to meet the different requirements depends on the following aspects:
1. Voltage, operating current and line frequency

2. Permissible leakage current

3. RF characteristics of the interference source, victim equipment, and EMC requirements
4. Mechanical construction of the suppression filter

In the field of interference suppression the suppression effect of the filters used largely
depends on the RF characteristics of the interference source and the victim equipment.
Appropriate to the design, the interference voltage arises as socalled symmetric part between
the lines or as unsymmetric or asymmetric part between the lines and ground (case). The volt-
age division depends on the internal impedance of the interference source. When filters are
used to protect against pulses from the power-supply system the RF impedance of the con-
nected networks is of influence. Statements on the attenuation of EMI suppression filters
taking all possible applications into consideration, would therefore require many diagrams. It
is, however, international use to only indicate one insertion loss, measured in a system of a
defined characteristic impedance. In Germany a characteristic impedance of Z = 60 Q is
preferably used. This results in the following arrangement for measuring the insertion loss:

a) symmetrical measurement (differential mode)

Transmitter Specimen Receiver

S — e —
! Hﬂﬁo O_i7 1?* ,rgls)iittance
0
Vo S oL Kivz‘ ;5

J_ C ] !
-L see C.I.S.P.R. 17 (1981) fig.B 5

V,
Insertion loss a, = 20 X log TXV. ><VV [dB]
2
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Line Filters for Single-Phase Systems

b) asymmetrical measurement (common mode)
paralleled branches

Transmiﬂei Specimpn  Receiver
50% ! | Input
ET e T resistance
| \ [ Va| DSOQ
@ L. o |
= ! |
T T
-~ —I' see C.I.S.P.R. 17 (1981) fig.B 6

The asymmetrical measurement with paralleled branches is widely used in the United States.
For some diagrams in this data book it is indicated in addition to the measurements according
to a) and c).

c) unsymmetrical measurement,
adjacent branch terminated

Transmitter Specimen Receiver
i
5042 \ ol ‘]nplut*
| \resistance
| V2| [s00
I
o

see C..S.P.R. 17 (1981) fig. 7

The termination of the adjacent branch by a defined resistance value has not been stan-
dardized up to now. As far as the present data book contains attenuation characteristics deter-
mined by other measuring arrangements, the deviations are marked at the relevant diagrams.
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Line Filters for Single-Phase Systems

General technical information

The filters are determined for continuous operation at rated voltage and rated frequency. Their
design allows operation at full rated current and ambient temperatures up to 40°C/104°F. For
other ambient temperatures the permitted operating current is given in the following graph.

Permissible operating current [,
versus ambient temperature 0,

12

~

op

~
EY

10

08 :
N

\

0 20 40 60 80 100 °C

—_——
amb
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Line Filters for Single-Phase Systems NB84110-A

Filters for printed circuits Rated voltage 250V ac
Rated current up to 4 A

Application: switched-mode power supplies of medium performance; prefiltering in data
processing systems

Circuit diagram

o o LYY Y o)

_J_ L

g =

R
O- . \AAAS T -0
Technical data
Rated voltage 115/250V ac, 50/60 Hz
Rated current referred to +40°C/+104 °F ambient temperature

+60°C/+140°F for B84110-A-A5
Test voltage 1100 V dc, 2 s, (line to line)
2700V dc, 2 s, (line to ground)

Leakage current <0,5mA
DIN climatic category HPF (—25 to +85°C/—-13 to +185 °F, humidity category F)
Test symbols VDE 0565-3, SEV applied for
Rated current Leakage current Approx. weight Ordering code
A mA g PU: 75
0,5 B84110-A-A5
1 B84110-A-A10
2 <05 53 B84110-A-A20
4 B84110-A-A40
Outline drawing

jt———— 5 —— f—— 30 —=]

23—

L
f

f——47,5——e
30— Hole on
PC board
F: e G i LS 25
I S B G 1
SN "
j#:_h — T Dimensions in mm

Nto be preferred
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Line Filters for Single-Phase Systems NB84110-A

Filters for printed circuits

Insertion loss (typical values at Z = 50 Q)

unsymmetrical measurement, adjacent branch terminated
,,,,,,,,, asymmetrical measurement, both branches in parallel (common mode)
,,,,,,,,,, symmetrical measurement (differential mode)

dB dB
80 80
ER A ae
AV T A
T ¢ ] /\\ 6 7§7\/\\T
/ /./ h / / -——_Wr\\
/// ’ // Vi
40 7 // 40 ,Z / \ -
B / i\
pa, ~ 4 W
/ Y4 vl
20 - 20 1
/ //
v y
0 I ol | ]
10 100kHz 1 10 100MHz 10 100kHz 1 10 100 MHz
B84110-A-A5 =f B84110-A-A10 =f
dB dB
80 80
a N a 1/\\|
© 7 \ @ -
/\ /A /\ [\
60 60 |}
HITEY =N
A ./-/ v\

¥

11 \

40 y ,/// \ ,' L0 /f///
///// / \.\5' \ 3 /{ / \

/4 /

A
0 0
10 100kHz 1 10 100MHz 10 100kHz 1 10 100MHz

-
1

7
<
2

B84110-A-A20 —f B84110-A-A40 =f
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Line Filters for Single-Phase Systems N\B84110-B

Filter for printed circuits Rated voltage 250 V ac
Rated current 1.4 A

Application: TV, switched-mode power supplies up to 100 W, prefiltering in office machines

Circuit diagram

(o, e O

Technical data

Rated voltage 250V ac, 50/60 Hz

Rated current referred to +40°C/104 °F ambient temperature

Test voltage 1100V dc, 2s

DIN climatic category HPF (—25 to +85°C/-13 to +185 °F, humidity category F)
©®

Test symbols 565-3

appiied for SEMIKO

Rated Approx. Ordering code

current weight

A g PU: 125

1,4 47 B84110-B-A14

j

or
-]

R
| oy

1
|=275-=]
31—

)

]

|
1

L =

Nto be preferred

f——33

Dimensions in mm

[:1
-
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Line Filters for Single-Phase Systems B84110-B

Filter for printed circuits

Insertion loss (typical values at Z = 50 Q)

unsymmetrical measurement, adjacent branch terminated
. asymmetrical measurement, both branches in parallel (common mode)
symmetrical measurement (differential mode)

dB
80
ae
—~~
1 60 . =~
~N
/ s \ N
7\
/ N
40 // -
/ AN
y) N N
/ A
N
20 >
0
100kHz 1 10 100MHz

—-—-f
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Line Filters for Single-Phase Systems B84150

Tubular filters Rated voltage 250 V ac
Rated currentup to 15 A

Filter with a current-compensated choke, enclosed in tubular metal can, epoxy resin sealed.
A threaded stud at the bottom of the can is used for mounting and simultaneously for ground-
ing. The filter is connected via 4 flat plugs A 6.3 X 0.8 DIN 46244.

One hex nut BM 8 DIN 439 and one locking washer — for example A 8.2 DIN 6797 — are
required for mounting.

The application of current-compensated chokes and capacitors with high symmetric capaci-
tance values results in a very high attenuation.

The filters are particularly suitable for use in household appliances and office machines.

Circuit diagram

=z

: -
@F-#Eu_f

Technical data

Rated current referred to 50 Hz and 40°C/104 °F ambient temperature
Rated voltage 250V ac, 50 Hz
Test voltage X1 capacitors: 1650 V dc, 2s (layer to layer)
Y capacitors: 2700V dc, 2s (layer to case)
DC resistance measured at 20°C/68 °F
Capacitance tolerance +20%
Inductance tolerance +30%
Inductance drop ) < 10% at dc load according to I
Excess temperature 45°C/113°F (at rated current)
DIN climatic category HPF (—25 to +85°C/—13 to +185 °F, humidity category F)
IEC climatic category 25/085/21
Specifications the filters comply with the VDE specification 05665-3
Test symbols @ @ A (Guide FOKY2)
applied for g?ESI\AKO, NEMKO

1) Current-compensated circuit
Nto be preferred
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Line Filters for Single-Phase Systems YB84150
Tubular filters
Rated | Rated Rated DC Dimensions Approx. | Ordering
current | capacitance inductance | resistance®) 1 dX/, |weight |code
A mH mQ mm | mm g PU: 35
. 0.224F (X1)|2X39  |2X80  lg45|35x5a 105 | OAISO-AALD.
6 +2X2500pF (Y) |2X2,2 2X54 B84150-A-A60
0,33 pF (X1)
10 +2x2800pF (v) |2%18 2%16 78 |35%67 [135  |B84150-A-110
0,47 pF (X1)
+2 X 5000 pF (Y) B84150-A-A115
0,47 pF (X1)
+2X0,01 uF(Y) B84150-B-A115
® 047 4F (x1) | 2712 o i R B84150-C-A115
+2X0,0224F (Y)
0,47 F (X1)
+2X0,03 pF(Y) B84150-D-A115
Flat plug
i i A6,3x0,8
Outline drawing A63x 08

12[‘7

35

-

Dimensions in mm

*) Typical values
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Line Filters for Single-Phase Systems NB84150

Insertion loss (typical values at Z = 50 Q)
—_ unsymmetrical measurement, adjacent branch terminated
_______ asymmetrical measurement, both branches in parallel (common mode)
__________ symmetrical measurement (differential mode)
dB dB
80 80

o7 IR Sa\
20'. //, \,y 20//// \/\X

/ //
7 7/
0 0
100kHz 1 10 100MHz 100kHz 1 10 100MHz
-t —
Type B84150-A-A40 Type B84150-A-A60
dB dB
80 80
de e

$ 60 ./A { 60

< \\ 7 N )/\

Z , "
20 // //
0 0
100kHz 1 10 100MHz 100kHz 1 10 100MHz
Type B84150-A-A110 Type B84150-A-A115

B84150-B-A115
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Line Filters for Single-Phase Systems NB84150

Tubular filters

Insertion loss (typical values at Z = 50 Q)

unsymmetrical measurement, adjacent branch terminated
o ._. asymmetrical measurement, both branches in parallel (common mode)
,,,,,,,,,, symmetrical measurement (differential mode)

N
/'/// 7 '\

o WV

20 —~

40

0
100kHz 1 10 100MHz

Type B84150-C-A115 — = f
B84150-D-A115

194



Line Filters for Single-Phase Systems B84151

Tubular filter with plug terminal Rated voltage 250 V ac
Rated current 3 A

Filter with a current compensated choke, enclosed in metal tube with mounting strip. Connec-
tion to the line is provided via plug terminals, to the user via leads, and ground connection
at the metal tube. In order to avoid leakage currents, the filter has only one unsymmetric
capacitance that is connected across neutral conductor (Mp) and safety conductor (chassis).

When the EMI suppression filter is used in fluorescent lamps with an incorporated series-
connected choke, where RF interference arises, because of gas discharges of the fluorescent
light tubes, the interference level can be decreased to 10 dB below K grade suppression
according to VDE 0875. These requirements are established for installations, hospitals, labo-
ratories etc.

Circuit diagram

1 — o black
A
— A

blue

Technical data

Rated current referred to 50 Hz and 40°C/104°F ambient temperature
Rated voltage 250V ac; 50 Hz

DC resistance measured at 20°C/68°F

Capacitance tolerance +20%

Rated inductance measured in accordance with VDE 0565-2 at 20°C/68°F
Inductance tolerance + 30%

Inductance drop’) < 10% at dc load according to I

Excess temperature 45°C/113°F (at rated current)

DIN climatic category HPF (—25 to +85°C/—13 to +185 °F; humidity category F)
Permissible switching surges 2000 V

Rated capacitance 0.2 pF (X1) + 0.035 pF (X1)

Rated inductance 2X3.9mH

Specifications the filter is designed in accordance with VDE 0565-3
Test symbols @

applied for SEMKO

Ordering code B84151-B-A30

1) Typical value per branch
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Line Filters for Single-Phase Systems

B84151

Tubular filter B84151-B-A30 with plug terminal

1911 64-05
2max

|

) —

LI

10045

=

Choke side

J

i
5 & Gty

8

kiotonliie
—=112:02 40:02

Insertion loss a, versus frequency f
(typical values at Z= 60 Q)

asymmetrical measurement
(with lines connected in parallel)

_ _ _ __ symmetrical measurement
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Wire connection 0.5-1.5 mm?2

Dimensions in mm

T/

40

20—

0
100kHz

1

10 100MHz



Line Filters for Single-Phase Systems N B84151

Tubular filter in flat-oval metal tube
with litz wire connections

Rated voltage 250 V ac
Rated current 4 A

Filter with a current-compensated choke; enclosed in flat-oval metal tube with mounting

strip; connection on both sides via litz wires, ground connection at the metal tube.

Circuit diagram

blue

—— black

blue 7:

1
1
L black

Technical data
Rated current

Rated voltage

DC resistance

Cdpdb’l wanve wicirarnce
Rated inductance
Inductance tolerance
Inductance drop')
Excess temperature
DIN climatic category
Rated capacitance

Rated inductance
Discharge resistance

Specifications
Test symbols
applied for

Ordering code

Nto be preferred
1) Typical value per branch

referred to 50 Hz and 40°C/104°F ambient temperature
250V ac, 50 Hz

measured at 20°C/68°F

+=20%

measured in accordance with VDE 0565-2 at 20°C/68°F
+ 30%

< 10% at dc load according to I

45°C/113 °F (at rated current)

HPF (—25 to +85°C/—13 to +185 °F; humidity category F)
0.12 pF (X1) + 2 X 2,600 pF (Y)

2X1mH

1 MQ

the filter is designed in accordance with VDE 0565-3.

©)

VDE, SEMKO

B84151-A-A40
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Line Filters for Single-Phase Systems NB84151

Tubular filter B84151-A-A40 in flat-oval metal tube
with litz wire connections

1005 53 _05 1005

—et10t p-— — | j———

[ se— q r] a— ]
,,,_l : | Choke side

+

°

oD

——

202024 ®4,8 ik
A4030,z‘_.l 11%0,2

6502 Dimensions in mm

Insertion loss a, versus frequency f 100
(typical values at Z= 50 Q)

A
. AN

40 o4
/
Z
4
s
20 £

asymmetrical measurement / //
(with lines connected in parallel) <
_ _ _ _ symmetrical measurement 0
100kHz 1 10 100MHz
o f
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Line Filters for Single-Phase Systems

Tubular filter in flat-oval metal tube
with litz wire connections

Filter with a current-compensated choke; enclosed in flat-oval metal tube with mounting

Rated current 2.5 A

strip; connection on both sides via litz wires, ground connection at the metal tube.

Circuit diagram

-7

blue

black —E———ﬁ— blue

Technical data
Rated current

Ratged voltage

DC resistance
Capacitance toierance
Rated inductance
Inductance tolerance
Inductance drop!)
Excess temperature
DIN climatic category
Rated capacitance

Rated inductance
Discharge resistance

Specifications
Test symbols
applied for

Ordering code

Nto be preferred
1) Typical value per branch

referred to 50 Hz and 40°C/104°F ambient temperature
250V ac, 50 Hz

measured at 20°C/68°F

+20%

measured in accordance with VDE 0565-2 at 20°C/68°F
+ 30%

< 10% at dc load according to I

45°C/113°F (at rated current)

HPF (—25 to +85°C/—13 to +185 °F; humidity category F)
0.12 pF (X1) + 2 X 2,500 pF (Y)

2X3.9mH
1 MQ

the filter is designed in accordance with VDE 0565-2.

©® 6

VDE, SEMKO

B84151-A-A25
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Line Filters for Single-Phase Systems B84151

Tubular filter B84151-A-A25 in flat-oval metal tube
with litz wire connections

100£5 64_05 100+5
— 0t 2 Zmax. 406
?__—Ii' >
— :\: ] ) e J—
Choke side t
S © &
Eimoz-—!
] 40%0.2 %48
12+0.2
Dimensions in mm
B
Insertion loss a, versus frequency f 100

(typical values at Z= 50 Q)

—
=]
o

e

4\
4
60 - \

20 £
asymmetrical measurement v
(with lines connected in parallel) //
__ _ _ __symmetrical measurement 0
100kHz 1 10 100MHz
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Line Filters for Single-Phase Systems B84101

Filters with connecting terminals Rated voltage 250 V dc/ac
Rated current up to 6 A

These EMI suppression filters contain an I-core double choke and a wideband multiple-
section capacitor. These components are assembled on a base plate fitted with connecting
terminals; the base plate is closed by a metal cover ensuring the necessary mechanical and
electrical protection. They are connected into the line, and cable clamps are fitted on both,
line and equipment sides which ensure stress relief on the connecting leads.

Circuit diagrams
® ®o

B84101-C10 to -C60 B84101-C140, -C150

@

1 o—

Technical data B84101-C180 F-®
Rated voltage 250V dc
250V ac, 50/60 Hz
Rated current referred to +40°C/104 °F ambient temperature
Test voltage 1650V dc, 2s (line to line)
2700V dc, 2s (line to ground)
DIN climatic category HPF (-25 to +85°C/—13 to +185 °F; humidity category F)
Approx. weight 300g
Specifications The capacitors used are designed in accordance with

VDE 0565-1, the chokes in accordance with VDE 0565-2.

Types

Rated Rated Rated capacitance Leakage Ordering code
current inductance current

A PU: 20

0.5 2X 15 mH | 01 uF (X1) + 2X2500pF (V) | <05 mA B84101-C10
1 2X 3,9mH B84101-C20
2 2X 1,2mH B84101-C30
4 2X220 pH 0,1 pF (X1) + 2X5000 pF (Y) B84101-C60
2 2X 1,2mH B84101-C140
4 2X220 pH 2X0,035 pF (Y) <3,5 mA B84101-C150
6 2X 82 pH B84101-C180
Nto be preferred
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Line Filters for Single-Phase Systems NB84101

Filters with connecting terminals

Hole 4.3 mm dia.

+ —=5 84+01
|
~ | R )
\d
g | N ED N
_.__—//\
D
ac
N

97 r—335—=

Dimensions in mm

Insertion loss a, versus frequency f (typical values)

dB dB
100 100 Is) —
TR AN
Y
/ S~
80 L 80 7 // 7
de : / /[,‘/ // )
1o / 7 \ At \_gz%
L / / -
o TN wl s
/7 7 -C60
-C20 VY / s
A ~ 77
20 - /| wl |
~C60 ]
0
100kHz 1 10 100MHz 100kHz 1 10 100MHz
Unsymmetrical measurement Symmetrical measurement
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Line Filters for Single-Phase Systems NB84101

Insertion loss a, versus frequency f (typical values)

dB dB
100 - 100

‘ -
~C180 % !\

A
\A ~C150 X
TGO - /%‘C“‘O Teo i // .{1"“\_(:130*_
NG L
27N\
2 / / / \’\ 20 2 A

s
/ // /////
V/ 77

oL 0C

100kHz 1 10 100MHz 100kHz 1 10 100MHz
Unsymmetrical measurement Symmetrical measurement
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Line Filters for Single-Phase Systems B84102

Filters with connecting terminals Rated voltage 250 V dc/ac
Rated current up to 6 A

These EMI suppression filters, type B84102-C««, contain | core double chokes and type
B84 102-K««+ current-compensated ring core chokes. The components are epoxy resin sealed
in a plastic can. Terminals on the input and output side via clamps with wire protection.
The metallic mounting strips are simultaneously used for RF contacting of the filter with the
filter case.

Construction with | core chokes B84102-C

Circuit diagrams

®©H @

1 W T 1 lﬁ——y—"’“—o 1
AL ASA = =

H~® ~®
B84102-C20 to -C50 B84102-C140,-C150
Technical data
Rated voltage 250V dc/ac, 50/60 Hz
Rated current referred to 40°C/104 °F ambient temperature
Test voltage 1650 V dc, 2s, (line to line)
2700V dc, 2s, (line to ground)
DIN climatic category HPF (- 25 to +85°C/— 13 to + 185 °F, humidity category F)
Approx. weight 250¢g
Test symbol
565-3
Types
Rated current Rated inductance Rated Leakage Ordering code
A capacitance current PU: 20
0,5 2X 13,6 mH,2X14 pH B84102-C20
1 2X  3,1mH,2xX10 pH | 0,1 pF (X1)+ <0.5 mA B84102-C30
2 X 2500 pF (Y) '

2 2X 1,1mH,2X 2 pH B84102-C40
4 2%X220 pH, 2X 1 uH B84102-C50

2 2X 1,1mH,2X 2 pH B84102-C140

2X0,035 pF (Y) <3,5 mA
4 2X220 pH, 2X 1 pH B84102-C150

Nto be preferred
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Line Filters for Single-Phase Systems B84102

e—max 32—

103

f= 90
N

Dimensions in mm

Insertion loss a, versus frequency f (typical values)

dB dB
100 100
+~-C30
/ _-C20
80 80 Acd=—="F"N-C50
% / -7/ 4
de /1 r 4 7 y; -C40
_ . / e
| A\ Iy
8020 /M T
/\ L ~/ | // / (1/ /
4 ~ 777
-C30 ) 7y
40 . 40 7L/ 7 —
pd s
_ _ _/ _
-C40 / //
20 207
ZCs0 4
0 1 0
100 kHz 1 10 100MHz 100kHz 1 10 100MHz
- f — -
Unsymmetrical measurement Symmetrical measurement
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Line Filters for Single-Phase Systems

Filters with connecting terminals
Insertion loss a, versus frequency f (typical values)

dB dB
100 100
80 80 N
e L ! N-C140
T
N\ N\ !
CE A N
-C150 N
e \/ \\< 4 /s
/ —
40 7 7
Ve
/ /

40 /
// ~ -
20 / 2.
// //
Vi
L ~
10 100MHz

20
7
1

f

0
100MHz  100kHz

1 10

0100 kHz
» f
Symmetrical measurement

Unsymmetrical measurement
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Line Filters for Single-Phase Systems NB84102

Filters with connecting terminals
Construction with current-compensated chokes B84102-K

Circuit diagram

@

LYY > . 1

I T L
LT

2 SRR U 4
F—®
Technical data
Rated voltage 250V ac, 50/60 Hz
Rated current referred to 40°C/104°F ambient temperature
Test voltage 1200 V dc, 25, (line to line)
2700V dc, 2s, (line to ground)
DIN climatic category HPF (- 25 to +85°C/— 13 to + 185 °F, humidity category F)
Approx. weight 250g
Specifications the filters comply with the VDE specification 05665-3

Damping of short-term pulses

Input voltage
Amplitude = 1000 V

Residual voltage at the
filter output
Amplitude = 11 V

Time scale: 2 ps/cm

Nto be preferred
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Line Filters for Single-Phase Systems

B84102

Filters with connecting terminals

Types

Rated current Rated inductance Rated capacitance Ordering code

A mH PU: 20

1 2X18 2X0,22 uF (X2) + 2X2500 pF (Y) |B84102-K30

2 2X10 2X0,33 uF (X2) + 2X2500 pF (Y) |B84102-K40

4 2x 4,7 2X0,47 uF (X2) + 2X2500 pF (Y) |B84102-K50

6 2X 2,2 2X0,47 uF (X2) + 2X0,035 pF (Y) |B84102-K160
(" 3 Jl

—

08 )
le—max 32—
ﬁ_
=

103

90

| "@’_:—J{[a

LI

»L !
28—

e——385——=
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Line Filters for Single-Phase Systems

B84102

Insertion loss a, versus frequency f (typical values)
dB dB
100 100
de de
80 T AL
T 80 e \:\
| TAN \:V KL0
BN
/\_/’\ / NS0
60 ,\ 60 7 AN
L K30 —K30
/ K&0 II
40 13 40
‘.v/\m\/ K50 /
i IA j
20 20 L
0 0
10 100kHz 1 10 100MHz  1GHz 10 100kHz 1 10 100MHz 1GHz
Unsymmetrical measurement Symmetrical measurement
dB dB
100 100
3e de
T ® T ® /v
/ 71V YKieo
/ /
/
60 60 ]
/
\ T
!
40 / 40 t
| \\/’\ /
20 ,/ K160 20 h
!
{
|
0 |
1 10 100MHz  1GHz 10 100kHz 1 10 100MHz
—f I
Symmetrical measurement

0
10

100kHz
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1GHz
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Line Filters for Single-Phase Systems B84299-K

Filters with connecting terminals Rated voltage 250 V ac, 50/60 Hz

Rated current up to 25 A

Two-wire EMI suppression filters in plastic case. Favorable volume/attenuation relationship
due to compact construction and the use of current-compensated chokes.

Circuit diagram

Technical data
Rated current

referred to the upper ambient temperature

Permissible ambient temperature —25 to +40°C/—13 to + 104°F

Number of suppressed lines
Test voltage

Leakage current
Specifications:

2

1100V dc, 2 s, (phase/neutral conductor)
2700V dc, 2 s, (phase connected to neutral conductor/GND)

<3.5mA
design in acc. with VDE 0565-3

Types

Rated Voltage drop')/ Reactive Approx. PU Ordering code
current phase current')/phase weight

A \Y A kg

10 <0,25 0,075 0,6 10 B84299-K44
25 <0,25 0,15 1.1 5 B84299-K46

) measured at 50 Hz
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Line Filters for Single-Phase Systems B84299-K

l 202
‘ 96
| 14
| i =
gl =0
LR ;
Bolt M4 for 105202 — et 57—y
safety conductor . N 1
T & 1 !}
~ o~ M ¢~
— — o~ ¥
T 77— 2
V0
Clamp covered A-] <5 Screw-type conduit fitting
terminal cross section 4 mm?2 for cable 8 to 12.5 mm dia.
Type B84299-K44 Rated current 10 A
249
142

48—

Bolt M4 for Screw-type conduit fitting
safety conductor for cable 8 to 12.5 mm dia.

T R == )
g 2 i
w " w0
| [y I
Clamp covered 152202 =57 —~
terminal cross section 4 mm?2 195%0.2
Type B84299-K46 Rated current 25 A

Dimensions in mm
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Line Filters for Single-Phase Systems B84299-K

Filters with connecting terminals

Insertion loss a, versus frequency f (typical values at Z= 50 Q)

dB dB
100 100
: AL 1+ )
] " \ [ i / \\
/ .

60 / \ 60 // \\\

- \ -K&b
/ Kb / R
40 40 N
\\ \
\
\
20 - 20 ——
0 0 —
10 100kHz 1 10 100MHz 10 100kHz 1 10 100MHz
—f —
Unsymmetrical measurement Symmetrical measurement

(Characteristic frequency run with filter B84299-K44 taken as an example)
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Line Filters for Single-Phase Systems B84111

...B84114

Standard SIFl filter series

Application

Construction

Terminals

Design and
symbols

Rated current

Discharge
resistors

Four filter series for the solution of EMC problems and for EMI suppression
are offered with the new standard filters SIFI B84111-A to B84114-D.
An economic design can thus be realized dependent on the attenuation
effect required.

Filters with one choke
SIFIAB84111-A—+ 10to —+120
normal attenuation, for rated currents up to 20 A

SIFIBB84112-B—+ 10to —«120

enhanced attenuation, for rated currents up to 20 A
SIFIDB84114-D—+ 10to —+110

high attenuation compared to SIFI B, for rated currents up to 10 A

Filter with two chokes

SIFICB84113-C—«30to-+«110
very high attenuation, for rated currents upto 10 A

The components are enclosed in a shielding aluminum case provided with
mounting strips and sealed in a self-hardening epoxy resin.

Version A and B: flat plugs on both sides 6.3 mm X 0.8 mm (DIN 46 244),
inserted in insulating lead-throughs.

Version K: Thermosetting plug on the line side in accordance with IEC
320/C 14; flat plug on the plug side 6.3 mm X 0.8 mm, DIN 46244,

Every case is provided with a flat plug 6.3 mm X 0.8 mm, DIN 46 244 as
safety connector.

The filters are designed such that they meet the requirements in accor-
dance with VDE 0565-3, UL, CSA, SEV, SEMKO, NEMKO, and DEMKO.
The corresponding test symbols for the filter series are applied for.

The rated current intensity applies to 115 V ac, 50/60 Hz as well as to
250 V ac, 50/60 Hz, i.e. a current reduction in case of application at
250 V ac is not necessary.

As the VDE specification 0565-3 is limited to filters up to a rated current
of 16 A, the VDE test symbol for both the 20 A filters applies up to 16 A.

The discharge resistors are designed in accordance with VDE 0730, i.e.
one second after disconnection between device and line, the voltage at the
line plug must have dropped to 34 V. The requirements of this VDE specifi-
cation are the same as those of the corresponding IEC specifications (IEC
355 for household appliances, IEC 380 for office machines, and IEC 435
for data processing systems.)
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Line Filters for Single-Phase Systems B84111
...B84114

Standard SIFl filter series

Leakage current Asvoltage-independent dielectrics are used for the Y capacitors, a leakage
current of less than 0.5 mA per branch is ensured at 250 V, 50 Hz.

Attenuation The ability of attenuating unsymmetric interference as well as symmetric
interference voltage parts is an important factor for a powerful EMI
suppression. Particularly the filter series B, C, and D ensure a high, sym-
metric suppression effect already from 150 kHz on due to a suitable selec-
tion of the components.

Other technical data
Rated voltage 115/250V ac, 50/60 Hz

Rated current referred to 40°C ambient temperature
Test voltage 1414V dc; 2 s; line to line
2700 V dc; 2 s; line to ground
DIN climatic HPF (—25 to +85°C/-13 to +185 °F, humidity category F)
category Inherent heating of the choke at rated current <45°C/113°F
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...B84114

Line Filters for Single-Phase Systems
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Line Filters for Single-Phase Systems

B84111

Standard SIFl filter series

SIFI A, normal attenuation

Circuit diagram

@ =

Technical data
Rated voltage Vi
Rated current
Test voltage

Leakage current
DIN climatic category

Test symbols

115/250V ac, 50/60 Hz

Rated voltage 250 V ac
Rated current up to 20 A

referred to 40°C/104 °F ambient temperature

1414 V dc; 2 s; line to line
2700V dc; 2 s; line to ground

< 0.5 mA at 250 V ac/50 Hz
HPF (-25 to +85°C/—13 to +185 °F, humidity category F)

% @ @ W) (Guide FOKY 2)

applied for CSA, SEMKO, NEMKO
Discharge resistors in accordance with VDE 0730, IEC 355, IEC 380, and
IEC 435
Rated Version A') Version B Version K
current Ordering code Approx. Ordering code Approx. Ordering code Approx.
weight weight weight
A PU: 20 g PU: 20 g PU: 20 g
1 NB84111-A-A10 80 - - NB84111-A-K10 140
2 NB84111-A-A20 80 - - - -
3 NB84111-A-A30 80 - - NB84111-A-K30 140
6 B84111-A-A60 110 |NB84111-A-B60 110 NB84111-A-K60 140
10 B84111-A-A110| 120 |\B84111-A-B110| 120 - -
202) B84111-A-A120| 210 |YB84111-A-B120| 210 - -

1) Version A is particularly suited for mounting at a shielded wall.
2) VDE test symbol only for a rated current up to 16 A, as the VDE specification VDE 0565-3 is restricted
to filters with a rated current of max. 16 A.

Nto be preferred
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Line Filters for Single-Phase Systems B84111

Version A Version B
fe— 45
|¢265‘-1
o @5@ g
2 3} §
i i i

Flat p
A63x08 DIN 46244

|_L‘

oL |
x{u_,_;ﬁ_
TFW

606———>

765

fe—— 50 ——»

70—

B84111-A-A10
B84111-A-A20
B84111-A-A30

re—— 45 45
__26,5*1 26,5
f (D f
< Ny Y
®| ~ 1 I
3 i T B
ot f
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)
w r |
D)r R 2 Do i ;‘ o
l | ui_t | J 1]
— 604 —— o4
70 ——=
B84111-A-A60 B84111-A-B60
B84111-A-A110 B84111-A-B110

Dimensions in mm
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Line Filters for Single-Phase Systems B84111

Standard SIFl filter series

Version A Version B

63,5 635
re— 315 —-I (e—315 —»

A ! (D \ |
o © L g0 o]
L ‘ D , g{ l D S l

i i i T
at plug
A63x08 DIN 46244 .
BT S THN |
2 | 2o
=3 l N~ o~
| |
NA T4 H
i o471 A |
B84111-A-A120 B84111-A-B120

Dimensions in mm
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Line Filters for Single-Phase Systems B84111

Version K

50.8 Mounting section

T
;«28,5——

40— 40=02

Flat plug
[
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=
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B84111-A-K10
B84111-A-K30
B84111-A-K60

219



B84111

Line Filters for Single-Phase Systems

Standard SIFl filter series
unsymmetrical measurement, adjacent branch terminated
asymmetrical measurement, both branches in parallel (common mode)

Insertion loss (typical values at Z = 50 Q)
j_ jA j~ j_ __, symmetrical measurement (differential mode)
dB dB
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ae de
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B84111-A-A30/-K30
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e \\I
p 7
= e
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B84111-A-A110/-B110 ——=Ff B84111-A-A120/-B120 —=f
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Line Filters for Single-Phase Systems B84112

Standard SIFl filter series
SIFl B, enhanced attenuation

Rated voltage 250 V ac
Rated current up to 20 A

Circuit diagram

Technical data
Rated voltage Vi
Rated current
Test voltage

115/250V ac, 50/60 Hz
referred to 40°C/104°F ambient temperature

1414 V dc; 2 s; line to line
2700V dc; 2 s; line to ground

< 0.5 mA at 250V ac/50 Hz
HPF (—25 to +85°C/—13 to +185 °F, humidity category F)

@@N (Guide FOKY 2)

565-3

Leakage current
DIN climatic category

Test symbols

applied for CSA, SEMKO, NEMKO
Discharge resistors in accordance with VDE 0730, IEC 355, IEC 380, and
IEC 435
Rated Version A') 'Version B2) Version K2)
current Ordering code Approx. Ordering code Approx. Ordering code Approx.
weight weight weight
A PU: 20 g PU: 20 g PU: 20 g
1 B84112-B-A10 110 |B84112-B-B10 110 B84112-B-K10 140
2 B84112-B-A20 110 |B84112-B-B20 110 - -
3 B84112-B-A30 140 |B84112-B-B30 140 B84112-B-K30 210
6 B84112-B-A60 150 |B84112-B-B60 150 B84112-B-K60 210
10 B84112-B-A110 200 |B84112-B-B110 200 - -
2083) B84112-B-A1204)| 340 |B84112-B-B120%4)| 340 - -

1) Version A is particularly suited for mounting at a shielded wall.
2) Nto be preferred
3) VDE test symbol only for a rated current up to 16 A, as the VDE specification VDE 0565-3 is restricted

to filters with a rated current of max. 16 A.

4) PU: 10
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Standard SIFl filter series

Version A Version B
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Dimensions in mm
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Version A Version B
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Standard SIFI filter series

Version K

508 Mounting section

| C | ML oL
| D,

28,5—=
- 40 * 4,020,2——==1
Flat plug

lﬂ A 6,3x0,8 DIN 46 244
—

d
N
=20,

32—
*16"

TT_?

13

63,

S S

g%
T
e
W

Dimensions in mm

B84112-B-K10

224



Line Filters for Single-Phase Systems B84112

Version K
508 Mounting section
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Line Filters for Single-Phase Systems B84112

Standard SIFl filter series

Insertion loss (typical values at Z = 50 Q)

unsymmetrical measurement, adjacent branch terminated
e asymmetrical measurement, both branches in parallel (common mode)
__________ symmetrical measurement (differential mode)
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Insertion loss (typical values at Z = 50Q)

unsymmetrical measurement, adjacent branch terminated
. asymmetrical measurement, both branches in parallel (common mode)
__________ symmetrical measurement (differentiai mode)
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Line Filters for Single-Phase Systems B84113

Standard SIFl filter series Rated voltage 250 V ac
SIFl C, very high attenuation Rated current up to 10 A

Circuit diagram

Technical data

Rated voltage Vg 115/250V ac, 50/60 Hz
Rated current referred to 40°C/104 °F ambient temperature
Test voltage 1414 V dc; 2 s; line to line
2700V dc; 2 s; line to ground
Leakage current < 0.5 mA at 250 V ac/50 Hz
DIN climatic category HPF (=25 to +85°C/-13 to +185 °F, humidity category F)
Test symbols %@ @ R (Guide FOKY 2)
applied for CSA, SEMKO, NEMKO
Discharge resistors in accordance with VDE 0730, IEC 355, IEC 380, and
IEC 435
Rated Version A1) Version B2) Version K2)
current Ordering code Approx. Ordering code Approx. Ordering code Approx.
weight weight weight
A PU: 20 g PU: 20 g PU: 20 g
3 B84113-C-A30 210 |B84113-C-B30 210 B84113-C-K30 270
6 B84113-C-A60 510 |B84113-C-B60 510 - -
10 B84113-C-A110 690 B84113-C-B110 690 - -

1) Version A is particularly suited for mounting at a shielded wall.
2) Nto be preferred
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Version A Version B
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Line Filters for Single-Phase Systems

B84113

Standard SIFl filter series

Version K
508 Mounting section
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Line Filters for Single-Phase Systems

Insertion loss (typical values at Z = 50Q)
unsymmetrical measurement, adjacent branch terminated
e asymmetrical measurement, both branches in parallel (common mode)

__________ symmetrical measurement (differential mode)
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Line Filters for Single-Phase Systems

B84114

Standard SIFl filter series
SIFI D, high attenuation

Circuit diagram

Line

——
|
T
|
|

Technical data
Rated voltage V;
Rated current
Test voltage

Leakage current
DIN climatic category

Test symbols

115/250 V ac, 50/60 Hz
referred to 40°C/104 °F ambient temperature

1414 V dc, 2s, line to line
2700V dc, 2s, line to ground

<0.5 mA at 250 V ac/50 Hz
HPF (- 25 to +85°C/— 13 to + 185 °F, humidity category F)

565-3

Rated voltage

250 V ac

Rated current up to 10 A

@ @ @ R (Guide FOKY 2)

applied for CSA, SEMKO, NEMKO
Discharge resistors in accordance with VDE 0730, IEC 355, IEC 380 and IEC 435
Rated Version At) Version B?) Version K2)
current Ordering code | Approx. Ordering code Approx.| Ordering code |Approx.
weight weight weight
A PU: 20 g PU: 20 g PU: 20 g
1 B84114-D-A10 150 B84114-D-B10 150 B84114-D-K10 210
2 B84114-D-A20 150 B84114-D-B20 150 - -
3 B84114-D-A30 150 | B84114-D-B30 150 | B84114-D-K30 | 210
6 B84114-D-A60 230 B84114-D-B60 230 B84114-D-K60 290
10 B84114-D-A110 | 420 | B84114-D-B110 | 420 - -

1) Version A is particularly suited for mounting at a shielded wall.
2) Nto be preferred
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Line Filters for Single-Phase Systems

B84114

Version A
50,8
<~ﬂ5—j
D) @ }
1w ~
T.D £
" Flat plug o

A 6,3 x 0,8 DIN 46244

895
635

le—— 70—l
B84114-D-A10
B84114-D-A20
B84114-D-A30

[e— 50,8 —

31,5
e
@ _<> - 12
Flat plug ?
AB,SXO,B%%_Z:E_

A j ] NS
3 |
AN :
Bl — = (@ an

L

| ‘—f'—‘//

60,6 —
70

B84114-D-A60

Dimensions in mm

Version B
50,8
e 31,5 —=
o) a 3
o W
3 5
¥

89,5

r—— 63,5——~>1

B84114-D-B10
B84114-D-B20
B84114-D-B30

fe— 50,8 —

31,5—>
-

@ @
A4
D =

[ 20 »

Flat plug
A6,3x 0,8 DIN 46244

97
871
15,5

101,5

® 47

B84114-D-B60

le— 31,8
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Line Filters for Single-Phase Systems

B84114

Standard SIFI filter series

Version A

s

[e——50,8 —»

-—31,5——|
|

f)_ @

D

3

=l

—285

"]

g 1 ]L T

Flat plug
A 6,3x0,8DI

-

N 46244

.

B8411
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|
|
|

< /
le—508 —d

92
18

N2

L

EF

60,46———

70 ——

4-D-A110

e 4,5 ——

Version B
+—50,8
re— 31,5 —
a4 ?
Y WYiig
D 5%
Flat plug

A 6,3 x0,8 DIN 46244

i

i

13
1031
92

18

B84114-D-B110

Dimensions in mm



Line Filters for Single-Phase Systems B84114

Version K
50.8 Mounting section
T - N ML @45 N i
o~ éy o & ¢ 4 )
m ] o <
& ° 1
||
40— | 4,0+02

Flat plug
ﬁ ﬂ A 6,3 x 0,8 DIN 46244

I

I
I

79,5

|
|
|
|
|
|

[
=315
T
o
i @
- Dimensions in mm

B84114-D-K10
B84114-D-K30
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Line Filters for Single-Phase Systems B84114

Standard SIFI filter series

Version K

50.8

Mounting section

M4 94,5

32

=16

Jéoflmy Bl o

I
T

e 40—

Flat plug
A 6,3 x 0,8 DIN 46244
faa}
:m—\ | .—m—/ﬂ
( T

"

T T h

| L
' —31,5—=]
! |
e qa
e o

Dimensions in mm
|

B84114-D-K60
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Line Filters for Single-Phase Systems

B84114

Insertion loss (typical values at Z = 50 Q)
. unsymmetrical measurement, adjacent branch terminated
o asymmetrical measurement, both branches in parallel (common mode)

e

I~
7 N

60

~
B N

40

/

i >

4

20

/\/‘/
TN

0
1

0 100kHz 1 10 100MHz
- f
B84114-D-A10/-B10/-K10
B84114-D-A20/-B20
B84114-D-A30/-B30/-K30

dB
100
b~
/ \\
de / N
/ N
Tm FN
/
/
/ N
60 7 L/ 1
n——"
/ ‘f- e— -
40 I [‘/[ \Z_ v
20 I
A
2
0
10 100 kHz 1 10 100MHz

B84114-D-A110/-B110 ——= f

dB
100

80

60

40

20

symmetrical measurement (differential mode)

pat

Id \
/l’ [ v
o

/\
Y v

0
1 100kHz 1 10

f

B84114-D-A60/-B60/-K60

100 MHz
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Line Filters for Single-Phase Systems 'B84103
B84104

Filters with IEC plug Rated voltage 250 V ac
Rated current up to 6 A

Series of filters having an integrated plug in accordance with IEC 320 with and without
fuses are available for use in desk calculators, office machines, medical equipment,
and other electronic devices.

Relating to electromagnetic compatibility, the filters can be mounted at the best suitable
position directly at the interface of line and device.

The application of these filters results in reducing the interference level generated in the
devices as well as in an efficient protection against interference from the power line.

Circuit diagrams

YA N e N
g = . ] i L
SO -0 o @
L - — T L
Circuit diagram 1 N Circuit diagram 4 N
o ] j_ o ] —_
O =l |0 @— =l |TH-@
B _ I T _ [ .

Circuit diagram 2 " Circuit diagram 5

Y

] 4
ot | e

-
|
JlTI

L

A

Circuit diagram 3

Technical data

Rated voltage 115/250V ac, 50/60 Hz
Rated current referred to 40°C/104 °F ambient temperature
Test voltage 1414V dc, 2s (line to line)
2700V dc, 2s (line to ground)
DIN climatic category HPF (- 25 to +85°C/— 13 to + 185°F
humidity category F)
Test symbols o= R (Guide FOKY 2)
applied for CSA, SEV, SEMKO, DEMKO, NEMKO
Discharge resistor in acc. with VDE 0730, IEC 355, IEC 380 and IEC 435

N to be preferred
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Line Filters for Single-Phase Systems NB84103

Filters with IEC plug and fuses

Rated current Leakage current®) | Circuit diagram | Dimen- | Approx. Ordering code
sion weight

A mA 1 g PU: 30
1 B84103-B2-A10
2 B84103-B2-A20
4 <0.34 ! 635 60 B84103-B2-A40
6 B84103-B2-A60
1 B84103-C3-A10
2 B84103-C3-A20
4 <05 2 79 80 B84103-C3-A40
6 B84103-C3-A60
*) at 250V ac, 50 Hz
Outline drawing

3 x flat plug Plug including

DIN 46244-A 6,3-0,8 fuse (IEC 320/C14)

Af 3DIN 75

Ofs—
D

=]
J

g

28,2-»

E:
I

—=i115

5

L3

2.4 \’
=115,9 |-
|32, 4=

Mounting section

3303

f—

e

©

2903

—-360,1—m]

jMﬁ Dimensions in mm

ﬂ
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Line Filters for Single-Phase Systems

\B84104

Filters with IEC plug

Rated current Leakage current”) | Circuit diagram | Dimen- | Approx. Ordering code
sion weight
A mA 1 g PU: 40
1 B84104-A1-A10
2 B84104-A1-A20
4 <034 3 o1 %0 | B84104-A1-A40
6 B84104-A1-A60
1 B84104-B2-A10
2 B84104-B2-A20
4 <0.34 4 61 60 B84104-B2-A40
6 B84104-B2-A60
1 B84104-C3-A10
2 B84104-C3-A20
4 <05 5 6 80 B84104-C3-A40
6 B84104-C3-A60
*)at 250V ac, 50 Hz
Outline drawing
3 x flat plug Plug
DIN 46244-A 6,3 -0,8 IEC 320/C14
TZB‘— Af 3DIN 75
e |
*2 @S -f1-
g i
£ —
a ! i
bR -t~
4,5 5.5
—— [
20,7max.
| |——

Mounting section

2100,5 .

_.,@},

£,0+01
2859

1

Nto be preferred
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Line Filters for Single-Phase Systems B84103
B84104

Insertion loss (typical values at Z = 50 Q)

Unsymmetrical measurement, adjacent branch terminated
[ asymmetrical measurement, both branches in parallel (common mode)
__________ symmetrical measurement, (differential mode)

dB dB
80 T 100

PR e
f \|".p_ 60

L \
0 % /
/ ; 40 7
/ /
/ o
2 / 20 - ~
/ //
Z

Y

// ,//
0kt 0"
100kHz 1 10 100MHz ~ 100kHz 1 10 100MHz
B84104-A1-A10 —f B84104-A1-A20 —f
dB
80
3e (
\ .
40
/1
Il i
l/ l
20 | Wiy // -
/ z
. s/
Z
v 7
7
7~
0 04
100 kHz 1 10 100MHz  100kHz 1 10 100MHz
B84104-A1-A40 - B84104-A1-A60 —
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Line Filters for Single-Phase Systems B84103
B84104

Filters with IEC plug

Insertion loss (typical values at Z = 50 Q)

unsymmetrical measurement, adjacent branch terminated
el _ asymmetrical measurement, both branches in parallel (common mode)
__________ symmetrical measurement (differential mode)

dB dB
60 60

By a7
T“° a /e \v’{“‘vﬂi | “r7 / \\J \

QU

/ \ /
7 < 7
/ /
// 20 /
20 4
/ / / //
/
/ J/
7
// /
v
0
0100kHZ 1 10 100MHz  100kHz 1 10 100MHz
B84103-B2-A10 f B84103-B2-A20 —-F
B84104-B2-A10 B84104-B2-A20
dB dB
80 e — 80 —
de de
e A A
] ! -
A _+ . L 4
40 . - L0 / - \/
Ve Vv A ~ |
S // P .
/ / / A i
v // / v
20 / 20 /‘ //
/ // “ 7 //I
o 2
Ve
// v
0 0
100 kHz 1 10 100MHz  100kHz 1 10 100MHz
B84103-B2-A40 e B84103-B2-A60 —-f
B84104-B2-A40 B84104-B2-A60

242



Line Filters for Single-Phase Systems B84103
B84104

Insertion loss (typical values at Z = 50 Q)

. unsymmetrical measurement, adjacent branch terminated
S asymmetrical measurement, both branches in parallel (common mode)
symmetrical measurement (differential mode)

dB dB
100 100
EX p ~J N a, p S|
T 80 // ~ T 80 //

{ AL A 60 /\<

[
60 /'-’ /I
4 /\~ A
~— . . f 4

“l;

N
~
~
=<
- —t
Ny
g .
~
<

40

<
<
\.

e
/ /
/ /
20 f 20 j/
/ /
L/
0 0
100kHz 1 10 100MHz  100kHz 1 10 100MHz
B84103-C3-A10 —f B84103-C3-A20 ——f
B84104-C3-A10 B84104-C3-A20
8 d8
100 100
aE / ~ ae \\
/ I~ / >
80 : 80 /
,l/ n /l A
N/ A\ ERIay7
60 A 4/ \\ 60 1 /,
i\ k=
- \ § s 5
| Ix N\ [/ .7 “\U
40 L4 ~ 40 1t =
A //,’
L I T
/ / / R / !
20 / 20 '
~J, '
/ 1
=~ /7 r S
0 0
100 kHz 1 10 100MHz  100kHz 1 10 100MHz
B84103-C3-A40 ——f B84103-C3-A60 ——t
B84104-C3-A40 B84104-C3-A60
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Line Filters for Single-Phase Systems “B84104-K162

Filters with IEC plug Rated voltage 250 Vdc/ac
for medical equipment Rated current 6 A

Filters to suppress EMI from stationary and mobile equipment. Due to the low leakage current,
these filters are particularly suitable for use in medical equipment.

In addition to a reduced interference voltage, generated in the device to be suppressed, an
effective protection against individual pulses from the power supply system can be obtained
with these filters.

Circuit diagram

5@ E — — %— @
Technical data
Rated voltage 250 Vdc
250 Vac, 50/60 Hz
Rated current 6 A (referred to +40°C/+104°F ambient temperature)
Rated inductance 2X1,2mH
Rated capacitance 0,068 pF (X1) symmetrical
2X 330 pF (Y) unsymmetrical
Voltage drop <0,6 V
Leakage current approx. 0,1 mA
Test voltage 1075 Vdc, 2 s (phase to neutral)
2200 Vdc, 2 s (phase to case)
DIN climatic category HSF (—25 to +70°C/—13 to +158°F, humidity category F)
Approx. weight 60g
Test symbols b\ (Guide FOKY 2) @
Ordering code B84104-K162

Outline drawing

Piug
IEC 320/C14

]
E

>
o o
é)::
oo

,8x08 DIN 46244

o
T
\

"
;
1
Tt

Neutral conductor
63x08 55 54 8 |- P34 Dimensions in mm
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Line Filters for Single-Phase Systems B84104-K162

Mounting section
with fixing holes

oy

i

| )
ﬁLE\/V\_\
40-02 ———=i Dimensions in mm

Insertion loss a, versus frequency f (typical values)

97402

—l 20,6402 |

dB dB

100 100
3e Qe
T 80 Tso

A
e
60 60 A / ﬁ\L
| _. \
/\ N /
/ \_/ \ II
40 V4 40 7
/] /
,l
e
20 20 el
d P s
I/
—
0 0
100kHz 1 10 100MHz 100kHz 1 10 100MHz
= f —f
unsymmetrical measurement symmetrical measurement

to be preferred
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Line Filters for Single-Phase Systems B84104

Filters with IEC plug Rated voltage 250 Vdc/ac

Filters with IEC plug for high attenuation requirements, particularly throughout the AF range.
Circuit diagram

S

N Oblue
Technical data
Rated voltage 115/250 Vdc
115/250 Vac, 50/60 Hz
Rated current referred to +40°C/+104°F ambient temperature
Test voltage 1414 Vdc, 2 s (line to line)
2700 Vdc, 2 s (line to ground)
DIN climatic category HPF (—25 to +85°C/—13 to +185°F, humidity category F)
Test symbol VDE 0565-3, UL 478, %A\ intended
Discharge resistor in acc. with VDE 0730, IEC 355, IEC 380, and IEC 435
Rated current Leakage current') Approx. weight Ordering code
A mA g PU: 50
2 B84104-K901-A?)
6 <05 200 B84104-K909

') at 250 Vac, 50 Hz
2) with test symbol S (Guide FOKY 2)
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Line Filters for Single-Phase Systems B84104

Outline drawings

63,5 45,2———=] 63,5 45,2
M4, 6 deep [~=—38, 2——o=1 38 M4 ;.6 deepl~=—38,2 38
S E—
T (% B\ ) - N m
SERE G A
= 3‘ = e
i I X (= J J
_____ -@ - _ . . -
l \_ —EB_ M ] v y, | J
r 50 { N
0 5 13 {13 |
green/yellow green/yellow
blue

3.8 mm dia. eye ring

Dimensions in mm

4.8 mm adapter sleeve 6.3 mm adapter sleeve

with insulating sleeve
B84104-K901-A B84104-K909

Insertion loss (typical values at Z = 50 Q)

— unsymmetrical measurement, adjacent branch terminated
. asymmetrical measurement, both branches in parallel (common mode)
__________ symmetrical measurement (differential mode)

dB dB
100 T 100
]
de il\ de ]
I
80 "\ 80 H
I \ / \
I \‘ i \\
/ N
60 I // /\\ \\\ A 60 I/ \\\ A
N _S—=" ] N
| ¥ [ °w AVA T L1 L4 - N \
17Tk =
\\¢ / ,
40 ,/ r/ “V v“\ 40 A\U )\}
. N / \_/
d K v
! [
it L
20 p~ } 20 1
! !
~! /7‘\{,
N |
. v 0/
10 100kHz 1 10 100MHz 10 100kHz 1 10 100MHz
B84104-K901-A —f B84104-K909 ——
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Line Filters for Single-Phase Systems B84299-K61...K67

Filters incl. additional AF suppression Rated voltage 250 V ac, 50/60 Hz
Two-wire filters Rated current 2Ato36 A

Two-wire filters for EMI suppression of switched-mode power supplies. The operating fre-
quency of SMPS usually exceeds 20 kHz; from this frequency on, the filters become effective.

The filters are incorporated in fully closed metal cases (aluminum or steel) and sealed with
flame-retardant epoxy resin (UL 94 VO).

Typical circuit

Technical data

Rated current referred to the upper ambient temperature’)
Test voltage 1200V dc, 2 s, (line to line)

2700V dc, 2 s, (line to case)
Leakage current measured at 50 Hz sine
Reactive current measured at 50 Hz sine
Voltage drop measured at rated current and 50 Hz sine
Ambient temperature —25to +40°C/— 13 to + 104°F

Dimensioning: at present still in accordance with VDE 0550-1/6 (chokes)
VDE 0560-7 (capacitors)

Redimensioning to VDE 0565-3 in preparation.

Rated Reactive DC resistance | Voltage drop Leakage Approx. QOrdering code
current current per line per line current weight
A A mQ \% mA kg PU: 1
2 0,15 530 1,6 <3,56 0,35 B84299-K61
4 0,15 150 1,8 <3,5 0,37 B84299-K62
6 0,3 110 21 <3,56 0,82 B84299-K63
10 0,3 50 1,3 <3,5 1 B84299-K64
16 0,47 35 0,85 <3,5 1,8 B84299-K65
25 0,47 27 2,3 <3,5 2,9 B84229-K66
36 1,4 12 1.3 >3,52) 2,9 B84299-K67

') The input current characteristic of an SMPS more or less deviates from sine; a current derating can therefore
become necessary at choosing the filter.
2) additional protective measures are required.
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Line Filters for Single-Phase Systems B84299-K61...K67

M4, 7 deep
wn
T
~
AWG 18 =3
§ 0.96mm a3
i
ol i
Line -
b o5
£
!
N f
65 Type B84299-K61
M4, 7 deep
wn
~r

Built-in height

Type B84299-K62

| Dimensions in mm

75 ——
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Line Filters for Single-Phase Systems B84299-K61...K67

Filters incl. additional AF suppression
Two-wire filters

64:0.4 M4, 8 deep

67.5

=5

r 46204 a‘

]
(=3
g5
ER

7
300

Line

50

L
fe——58

Built-in height

Type B84299-K63

e—— 80204 M4; 8 deep

&) }

28—
67

!
T .
L‘__@ @ il 6 1 -

— J Z

| 11 T, .y o
N |
s =
Line 2
w o=
£
L ) Type B84299-K64
= T 1
100,5 Dimensions in mm

*) Ground connection for screen mesh or fixing bolt for line clamp
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Line Filters for Single-Phase Systems B84299-K61...K67

107204

i M4, 8 deep
; | -
C; -
I T
g 8 3
~n
il | s
® ®) ] —
' =
AWG 14 Ly
§_ 1,95mm? 3 )
ry T
— 1523 |
Line .‘%
S =z
\tF" L X
132

Dimensions in mm
Type B84299-K65

*) Ground connection for screen mesh or fixing bolt for line clamp
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Line Filters for Single-Phase Systems B84299-K61...K67

Filters incl. additional AF suppression
Two-wire filters

r»— 130 £0.4 V“h—l M5; 8 deep
1 % ~
+
z 1
g == R 3
L ﬁ'i :_J
=
}
— e G
| + )

1 -8
Tm

0 0

_—|15:3 e =
Line 2
oS
£
\ —+ — J o~ L
183 }

Type B84299-K66 (connecting litz wire AWG 12; 3.05 mm?,
length a = 300 mm (line), b = 800 mm)

B84299-K67 (connecting litz wire AWG 10; 5.76 mm?,
length a = 200 mm (line), b = 800 mm)

*) Ground connection for screen mesh or fixing bolt for line clamp

252



Line Filters for Single-Phase Systems B84299-K61...K67

Insertion loss (typical values at Z = 50 Q)

- unsymmetrical measurement, adjacent branch terminated

— asymmetrical measurement, both branches in parallel (common mode)
symmetrical measurement (differential mode)

dB dB
100 100
AN AN
ae / \\ e /’ \\\
/ \ / \\
T 80 ; < T 80 <
/ f\/\ \\ i‘\.

60 / NI 60 / A RN \
/ N~ s\ ) / //'/ \

40 / : 40

e

20 20 =
¢ >
\_,’__—,__ . R
0 0
10 100kHz 1 10MHz 10 100kHz 1 10MHz
B84299-K61 —f B84299-K62 ud
dB dB
100 7 < 100
nl / S~
de ,, 7 Qe
n
T 80 i T T 80
| SN
RV
60 / \ 60
I/ / / \
/ 7 \
40 /A R 40
/\/ 7
7
| 7
20 17 20
7
-
0 0
10 100kHz 1 10MHz 10 100kHz 1 10MHz
B84299-K63 —f B84299-K64 —f
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B84299-K61...K67

Line Filters for Single-Phase Systems

Filters incl. additional AF suppression

Two-wire filters
Insertion loss (typical values at Z = 50 Q)
unsymmetrical measurement, adjacent branch terminated
asymmetrical measurement, both branches in parallel (common mode)

symmetrical measurement (differential mode)

d8 dB
100 100
/Y n T VT
NI / o
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e
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Line Filters for Single-Phase Systems N B84299-K21, 26, 27

Filters incl. additional VHF suppression

Two-wire EMI suppression filters in metal case; additional interference suppression through-
out the VHF range is obtained by applying feed-through capacitors.

Circuit diagram

(Typical circuit of a filter B84299-K21, for example)

Technical data

Rated current referred to +60°C/140°F ambient temperature
Permissible ambient temperature —40 to +60°C/—40 to +140°F

Number of suppressed lines 2

Test voltage 1000 V dc, 2 s (line to line)

2500 V dc, 2 s (line to ground)

Types
Rated Voltage drop/ Reactive Leakage Approx. Ordering code
current conductor current current weight
A Y A mA kg PU: 1

3 0,05 <0,75 0,6 B84299-K27
10 <0,3 0,15 <35 1 B84299-K21
25 0,2 ' 1,8 B84299-K26

;?E)‘Ez-b—referred
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Line Filters for Single-Phase Systems

N B84299-K21, 26 ,27

Filters incl. additional VHF suppression

{E_

I
g~

Type B84299-K27

S S

Rated current 3 A

"——
| '
—F f —r\.—?
—T & [N 3
ol al
\
65 M4 Terminal clamp M4 f—
2.5 mm2

Suitable for line
7 to 10 mm dia.

=]
: V.
! 1Y
o~ o
162
146 8 f=— L
‘ =
248 é} 12
for line i
9to \15 mm dia ' I\
S U N 3
nE & f
s T LT I
s O ol
1t A

Type B84299-K21
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Rated current 10 A

Dimensions in mm



Line Filters for Single-Phase Systems

B84299-K21, 26, 27

Rated voltage 250 Vdc/ac 50/60 Hz

Two-wire filters

—=15 195203 6
T /|
+ e
- Al
b
218

Type B84229-K26

') with edge protection 13.56 mm dia

Insertion loss a, versus
frequency f (typical values)

unsymmetrical measurement
symmetrical measurement

Hole 15.5") mm dia.

dB

for line
8 to 12.5 mm dia.

\

€
.

e—38

50

75

Rated current 25 A

Dimensions in mm

100

40

[N}

2 7

0
10

(Frequency characteristic, e.g. of a filter B84299-K21)

100kHz 1
f

10 100MHz 1GHz
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Power Line Filters for Three Phase Systems




Power Line Filters for Three Phase Systems B84299-K53...K57

Filters with connecting terminals Rated voltage 220/380 V ac, 50/60 Hz
Rated current 6 to 50 A

Circuit diagram

1[0-7 ' . e e e feolt |
R ; w 1
R .
] ZEO*TW}I T qulifm-j»‘o!z |

| ] |

| | | !

EEE | | T
3l I S e e R B st
e i IR
| Tl T

} N ot T T il
 ®e1 T I °®

Technical data
Rated current referred to the upper ambient temperature
Permissible ambient temperature —25 ... +40°C/—13 ... +104°F (for the filters

B84299-K53 and —K55 an upper ambient temperature
of +60°C/+140°F is permitted)

Number of lines 4

Test voltage 1000 V dc, 2 s (phase to phase, phase to neutral)
2500V dc, 2 s (phase connected to neutral conductor/
ground)

Leakage current <3,5 mA

Types

Rated | Voltage drop!)/ Reactive h Screw-type conduit | Approx. Ordering code

current phase current')/phase fitting for cable dia. | weight

A \ A mm mm kg PU: 1

X 6 <0.4 0,07 48 8...12,5 1,1 B84299-K53

16 <0,3 0,15 65 8...125 1,6 B84299-K55

25 <0,3 0,15 65 9...15 1,6 B84299-K56

50 <0,6 0,5 - - 6,3 B84299-K57

N to be preferred
1) measured at 50 Hz
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Screw-type
142 conduit fitting

Clamp, covered )
Terminal cross section 4 mm2

ZT_
i

- 50t0
3
€0

le—s55t02

YL
il
195402 -
152 102 57 ———J
249
Types B84299-K53, —-K55, K586 in plastic package Rated current up to 25 A
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i t 7
23 M6
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L] al-Y
T ; — NN T j—f
o f 2 e
"I -— N
@ \ Li ;
LE | o= H
r"b Z
. /
— 210 Dimensions in mm
Type B84299-K57 in metal case Rated current 50 A
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B84299-K53...K57

Power Line Filters for Three Phase Systems

100MHz

Filters with connecting terminals
Insertion loss a, versus frequency f (typical values)
dB dB
100 100
7|\,
3. [\ EX RN
] 80 ] 80 AN
\
/\ / I\ /'//)\\\c“ N
ASIA S L
N\ 11/ \
60 g 60 /-/ / N
~-K53 -
// N K55 \\Ilf//
~KS5/56 \ -K56 \\1//
40 40 ,Ir
/ \ I//
[l
\/ I
20 4 20
0 0
10 100kHz 1 10 100MHz 10 100kHz 1 10 100MHz
— = f £
Unsymmetrical measurement Symmetrical measurement
dB dB
100 100
3e 3e ~ B
T 80 [ 80 LAY
/
~ f <
\ | \ -K57
60 60 1 N -
\ / N
40 / N 40 {
\-K57 |
1
TN / \ Il
20 \v4 20 7
- \ ~ |
S
AV
0 0
10 100 kHz 1 10 100MHz 10 100kHz 1 10
—f —f
Symmetrical measurement

Unsymmetrical measurement
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Power Line Filters for Three Phase Systems B84299-K33...K39

Filters incl. additional VHF suppression Rated voltage 220/380 V ac, 50/60 Hz
Rated current 6 to 75 A

EMI suppression filters for three-phase systems in metal cases; additional interference
suppression throughout the VHF range is obtained by applying feed-through capacitors.

Circuit diagram
(Typical circuit, e.g. of a filter B84299-K35)

|

—

— . _ -
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] { I L
| : |
T ' l
'y $—omen L
|
! | r®

Technical data

Rated current referred to +60°C/140°F ambient temperature
forthe types B84299-K33, -K35 and —-K36
referred to +40°C/104°F ambient temperature
for the types B84299-K37 and —K39

Permissible
ambient temperature —-40 to +60°C/-40 to +140°F or
—40 to +40°C/—40 to +104°F (see rated current)
Test voltage 1000 V dc, 2 s (phase to phase, phase to neutral)
2500 V dc, 2 s (phase connected to neutral conductor/
ground)
Tvpes
Rated current Voltage drop/phase Reactive current/ Approx. Ordering code
phase weight
A \ A kg PU: 1
6 <0,3 0,15 1,8 B84299-K33
16 <0,4 0,15 2,1 B84299-K35
25 <0,4 0,37 3 B84299-K36
50 <0,6 0,37 7.5 B84299-K37
75 <0,6 0,37 1 B84299-K39

N to be preferred
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N B84299-K33...K39

Filters incl. additional VHF suppression

Outline drawings

1,5
— ] 19520,3 36 +
/
Ln-
[¥e)
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B84299-K33 15 mm dia. hole
with edge protection
13.5 mm dia.
1
i& et 195403 —— =l P6
I 9
m
o~
i |
3 1 &
—=1{15 218
B84299-K35 15 mm dia. hole
with edge protection
13.5 mm dia.
—={11 214 203 @7 *
I l |
! m
l & : _]I,
S 3
© .
l & "?— zp_
—=i16 236
B84299-K36 23 mm dia. hole
with edge protection
20 mm dia.

Nto be preferred
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Suitable for line
8 to 12.5 mm dia.

20
20

— 5 () —mi

75

Suitable for line
810125 m\m dia.

Rated current 6 A

2R
30

L]

0
o

Suitable for line
14 to 18 mm dia.

\

Rated current 16 A

R\ —
&J

S

-3 -]

102

Rated current 25 A

Dimensions in mm



Power Line Filters for Three Phase Systems N B84299-K33...K39

—=1 30 f~— 375 mm dia. hole

1
Suitable for line
300 97 18 to 23 mm dja.
—=15 270%03 /
iy ‘l/
it *1—
S N~
b S
-4+ 4< Jfr__;l
CHRTGy T $
<r \\*)\ \i,/ —-——- o~
i i : o ! S
— 35 L /J 3H — 35 L_
28.5 mm dia. 28.5 mm dia. hole 95
with edge protection
25 mm dia.
Type B84299-K37 Rated current 50 A

Dimensions in mm
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NB84299-K33...

K39

Filters incl. additional VHF suppression

Pg29 350 37 mm dia. hole
F $23 35135 gvﬁitl:“?:%?apmtection
< - ~ .
! v
|\
& 1
°l
T
320 15—
I - T S ¥
N
H b
4 4
B
o .
= 3
—
— o
(0
AN T
G & N NN // ?
L—so»l Pg 29 67

Type B84299-K39

Insertion loss a,

versus frequency f
(typical values of the filter
B84299-K35, for example)

unsymmetrical measurement
symmetrical measurement
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Dimensions in mm

Rated current 75 A

20

0
100kHz 1

10

100MHz

e f

1GHz



Power Line Filters for Three Phase Systems B84299-K28

Filters for application in humid rooms Rated voltage 380 Vac, 50/60 Hz
Rated current 4 x 40 A

Four-wire EMI suppression filters in steel housings; they are intended to suppress EMI from
electrical machines, equipment, and installations. The housing complies with protection class
IP 65. The cable entries are not connected to the housing. (Cable shieldings are therefore to be
attached to the filter base plate with the help of cable clamps).

Circuit diagram
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o—e— 94— I
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Technical data
Rated current referred to +40°C/+104°F ambient temperature
Permissible ambient temperature —25 to +40°C/—13 to +104°F
Test voltage 1200V, 2 s (phase to phase, phase to neutral)
2500V, 2 s (phase connected to neutral conductor/
ground) ]

Voltage drop at rated current < 0.6 V at 50 Hz/line
Approx. weight 8.8 kg
Ordering code B84299-K28
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Filters for application in humid rooms

- i

Il Il
il T

="
Terminal
clamp B 14 810 i
PG21 [o] .
.
e E e
3 -1 § o
/ 8%
o~
i
i
& &
)
3] [ 75— 250*% ————
400 Dimensions in mm

dB
Insertion loss a, versus 100

frequency f (typical values)
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0 100kHz 1 10 100MHz
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Power Line Filters for Three Phase Systems B84243

Filters for application in humid rooms Rated voltage 380 Vac, 50/60 Hz
Rated current 4 x 60 A
380 Vac/500 Vdc between
conductor and housing
500 Vdc/ac between conductors

Four-wire EMI suppression filters in steel housings. They are intended to suppress EMI from
electrical machines, equipment, and installations. The housing complies with protection class
IP 65. The cable entries are not connected to the housing. (Cable shieldings are, therefore,
to be attached to the filter base plate with the help of cable clamps). The neutral conductor
(N) takes charge of the leakage current, thus leaving the safety conductor practically current-
less during operation.

Circuit diagram
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L B N
| e pa L
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All capacitors 2.2 pF
Technical data
Rated current referred to +40°C/+104°F ambient temperature -
Permissible ambient temperature —25 to +40°C/—13 to +104°F
Test voltage 1200V, 2 s (phase to phase, phase to neutral)
1200V, 2 s (phase connected to neutral conductor/
ground)
Voltage drop at rated current 3.6 V at 50 Hz/line
Approx. weight 8.8 kg
Ordering code B84243-C24-E8
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Power Line Filters for Three Phase Systems B84243

Filters for application in humid rooms

Outline drawing
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400 Dimensions in mm
Insertion loss a, versus 100

frequency f (typical value)
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Power Line Filters for Three Phase Systems B84203

Filters for application in humid rooms Rated voltage 380 Vac, 50/60 Hz
Rated current 4 x 100 A
380 Vac/500 Vdc between
conductor and housing
500 Vdc/ac between conductors

Four-wire EMI suppression filters in cast-iron housings. They are intended to suppress EMI
from electrical machines, equipment, and installations. The housing complies with the protec-
tion class IP 24. The cable entries are connected to the housing so that cable shieldings can
be attached to the cable entry. The neutral conductor (N) takes charge of the leakage current
thus leaving the neutral conductor practically currentless during operation.

Circuit diagram
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Capacitors at power line input, 1.8 pF each
Capacitors at the output, 0.6 pF each
Technical data
Rated current referred to +35°C/+95°F ambient temperature .
Permissible ambient temperature —25 to +40°C/—13 to +104°F
Test voltage 2500V, 2 s (phase to phase, phase to neutral
conductor)
2500V, 2 s (phase connected to neutral conductor/
ground)
Voltage drop at rated current 2.2 Vac at 50 Hz/line
Approx. weight 55 kg
Ordering code B84203-C25-E8
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Filters for application in humid rooms

Outline drawing
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Filters for Installations and Shielded Rooms

Line filters

General

The filters are designed for EMI suppression of installations and for the wiring of lines in
shielded enclosures and rooms (single and three-phase systems).

The following versions are available:
Filters (up to 40 A) in sheet steel housings

Version A (up to 35 GHz)
filters for the wiring of lines in shielded enclosures and rooms

Version C (up to 1 GHz)
filters for suppression of electrical installations

Filters (up to 200 A) in the Siemens U system

Version C (up to 1 GHz)
filters for suppression of electrical installations

Version D (up to 1 GHz)
filters for the wiring of lines in shielded enclosures and rooms

Version E (up to 1 GHz)
as version D, however with prolonged conduit fitting (for thicker walls, particularly for
shielded enclosures)

Version F (up to 10 GHz)
for shielded enclosures and rooms

Version G (up to 35 GHz)
for shielded enclosures and rooms

The insertion loss of filters for installations and shielded rooms is determined in accordance
with the CISPR specification 17.

This publication is more closely specified than the frequently used MIL STD 220 A requiring a
no-load measurement throughout the frequency range below 100 kHz.

The attenuation characteristics of all Siemens filters, however, apply to full load over the entire
frequency range indicated.
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Filters for Installations and Shielded Rooms B84264
B84266

Line filters in sheet steel housings Rated voltage 250 V/440 V, 50/60 Hz
440V dc
Rated current 4 A

The filters are suitable for use in three-phase systems as well as for four independent
control lines.

Circuit diagram
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B84264-+21-E11 B84266-+21-E13
Technical data
Rated voltage 250V/440V, 50/60 Hz
440V dc
Rated current referred to +40°C/104°F ambient temperature
Perm. ambient temperature —40 to +40°C/—40 to +104°F
Humidity category Cin acc. with DIN 40040
(for the components used)
Test voltage 1000 V dc, 2 s (line to line, parallel lines to ground)
Rated Number of lines Voltage drop at Approx. Ordering code
current rated current per line weight
A Vdc V ac, 50 Hz kg PU: 1
4 4 1 2 5,5 B84264-+«21-E111)
4 4 2,5 4,5 9 B84266-+21-E13")

1) Insert the appropriate code letter for the requested version (A or C):

Version A (up to 35 GHz):
filters for the wiring of lines in shielded enclosures and rooms
Version C (up to 1 GHz):
filters for suppression of electrical installations
Nto be preferred
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Filters for Installations and Shielded Rooms B84264
\B84266

Line filters in sheet steel housings

Version A (up to 35 GHz)

Filters for suppressing EMI from power lines running into shielded enclosures and
rooms.

Input section (line side):
Cable entry via conduit bush (PG) with rubber sleeve

Output section:
Flange with double gasket for RF-tight connection of the filter to a shielded enclosure or a
shielded room. An additional flange C62122-A100-C13 is required as counterpart at the
shielded room.

[ -]
F 0| o J 163% ke
S

r = |
|er == l/( = ¢
= fe I ] R - .
| § [ inS
J o L\_=zt | e ¢7*J Additional flange
| - & JJi o —r——1 C62122-A100-C13

Terminal section shielded Terminal bolt M6

View from below

& V
I -
o H- (;  RF gaskets
i
|
o )
6x M5
Dimensions in mm
® Cable entry PG 21 with adaptable rubber sleeve Tyoe Dimensions
for cable diameter 14 to 20 mm e a /

B84264-A21-E11 | 250 | 435
B84266-A21-E13 | 380 | 649

N to be preferred
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Filters for Installations and Shielded Rooms B84264
B84266

Connections

A connection is required, for example, if a filter cannot be connected directly to a shielded
enclosure because of a wall.

Position of RF gaskets
to be considered

Wall
Mounting plate o
Metal foil f!,Suppressmn filter ® Additional flange, to be ordered
[ ) if required, under the ordering
2 code C62122-A100-C13
o : @ Tightly welded around circum-
e P i ference. Position of holes to be
a .
cQ / considered.
= s
£ y
/
1 { !
/ M4x16 DIN 912
M5x16 DIN 912 Dimensions in mm
Ordering code Wall thickness Ordering code Wall thickness
PU: 1 in mm PU: 1 in mm
B84298-A24 57to 63 B84298-A26-L153 365 to 385
B84298-A25 110 to 130 B84298-A26-L154 385 to 405
B84298-A26-L141 130 to 150 B84298-A26-L155 405 to 425
B84298-A26-1142 145 to 165 B84298-A26-L156 425 to 445
B84298-A26-1143 165 to 185 B84298-A26-L157 445 to 465
B84298-A26-L144 185 to 205 B84298-A26-L158 465 to 485
B84298-A26-L145 205 to 225 B84298-A26-1L159 485 to 505
B84298-A26-L146 22510 245 B84298-A26-L160 505 to 525
B84298-A26-L147 245 to 265 B84238-A26-L161 525 to 545
B84298-A26-1L148 265 to 285 B84298-A26-L162 545 to 565
B84298-A26-L149 285 to 305 B84298-A26-L163 565 to 5685
B84298-A26-L150 305 to 325 B84298-A26-L164 585 to 605
B84298-A26-L151 325 to 345 B84298-A26-L165 605 to 625
B84298-A26-L152 345 to 365 B84298-A26-L166 625 to 645
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Line filters in sheet steel housings

Version C (up to 1 GHz'))
Filter for wiring electrical machines, equipment, and installations

Input section (line side):
Cable entry via conduit bush (PG) with rubber sleeve

Output side:
Conduit bush without rubber sleeve, however with metal ring for pressing the cable shielding
on.

1§ =112
. —— e S
M= =i
& flol- 1 [ I - R :
T { N O i b
LA\_=£= ) 2\ D |
- o~ — 4
Termins section shielded Terminal bolt M6
View from below
+ +
O—H 4 ®
= $ Dimensions in mm

® Cable entry PG 21 with adaptable rubber - -
sleeve for cable diameter 14 to 20 mm Type DlmenSIo;\s
a
B84264-C21-E11 | 250 | 435
B84266-C21-E13 | 380 | 649

@ Cable entry PG 21 with metal ring to
connect cable shield

') Limitation to 1 GHz because in practice the shielding effect of shielded cables (supply lines) decreases at high
frequencies.
Nto be preferred
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XB84266

Insertion loss a, versus frequency f
Symmetrical and unsymmetrical attenuation are
approximately equal; the worst case is indicated
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120 [
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s o h o)
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Filters for Installations and Shielded Rooms B84261
B84263

Line filters in sheet steel housings Rated voltage 250/440 V 50/60 Hz
120/250V 400 Hz
Rated current 40 A

The filters are outstanding for their low volume, low voltage drop, and favorable operating
current behavior at 400 Hz.

The circuitry of the capacitors (capacitive wiring to ground only across neutral conductor)
ensures that the neutral conductor remains practically currentless during normal operation.

Design

The electrical components are enclosed in an RF-tight stainless steel housing. Screw-type
conduit fittings are used for the cable entry. The RF-tight covering of the opening for the
connections is obtained by means of specially formed covers. Neutral conductor and conduc-
tor are connected via threaded bolts M6. The space around the fixing holes is left unpainted
in order to ensure good RF contacting to metal areas (ground).

Protective measures

Due to the high capacitances between outer and neutral conductor as well as between neutral
and safety conductor, protective measures in accordance with VDE 0100 and VDE 0875
(additional ground connection) are necessary if the relevant VDE specifications do not include
adequate measures.

In order to ensure discharging of the capacitors after turning off, resistors are incorporated
into the filters, which are able to reduce the voltage to less than 34 V in approximately 30 sec.
or 70 sec., depending on the filter type used.

Circuit diagrams
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Nto be preferred
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B84263
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B84263

Technical data
Rated voltage

Test voltage
Rated current
Climatic category
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250V  50/60Hz

120V 400 Hz

250V 400 Hz are permitted; increased reactive cur-
rent must, however, be considered

1100V dc; 2s

referred to 40°C ambient temperature

GPC (-40°C to +85°C/-40°F to +185°F; humidity
category C)

Number of suppressed lines 2
Types
Rated current |Symmet-| Capaci- | Induc- Symmetrical Voltage Ordering code
rical tance be-| tance reactive drop at
capaci- | tween N current!) the filter2)
50 Hz|400 Hz| tance |and case 50 Hz |400 Hz | 50 Hz |400 Hz
A A uF uF mH A A \' \% PU: 1
40 40 14 2 2X4,7 1,1 4,3 | 1,25 9 |B84261-+23-B113)
40 20 64 8 6X4,7 5 19,3 | 4 15 |B84263-+23-B133)

Nto be preferred
1) at rated current
2) across both lines at rated current

3) «: Insert the appropriate code letter for the requested version (A or C):

Version A (up to 35 GHz):

filters for the wiring of lines in shielded enclosures and rooms

Version C (up to 1 GHz):

filters for suppression of electrical installations
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Filters for Installations and Shielded Rooms B84261
B84263

Line filters in sheet steel housings

Version A (up to 35 GHz)
Filters for suppressing power line connections into shielded enclosures and rooms.

Input section (line side):
Cable entry via conduit bush (PG) with rubber sleeve

Output section:
Flange with double gasket for RF-tight connection of the filter to a shielded enclosure or a
shielded room. An additional flange C62122-A100-C13 is required as counterpart at the
shielded room.

@ ‘ {
| N

— Ty

@ Terminal bolt M6 Additional flange
C62122-A100-C13

:fj’

View from below

o
| RF gaskets

Dimensions in mm

® Cable entry PG 21 with adaptable rubber

sleeve for cable diameter 14 to 20 mm Type Dimensions Ax)e;?r(:]);.
® Terminal section shielded a b / kg

B84261-A23-B11| 380 | - 590 9
B84263-A23-B13| 380 | 380 |1128] 29

N to be preferred
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Filters for Installations and Shielded Rooms B84261
YB84263

Connector fittings
A connector fitting is required, for example, if a filter cannot be connected directly to a
shielded enclosure because of a wall.

Position of RF gaskets
to be considered
/.

o 7 - Wall ® Additionai flange, to be ordered,

Mounting plate — y if required, under the ordering

Metal foil ppression filter code C62122-A100-C13
] e
T | @ Tightly welded around circum-
\ { ference. Position of holes to be
- ] ‘ considered.
39 i ]
£2 ;‘
£ | \
| L ] |
v [
M4x16 DIN 912
M5x16 DIN 912 Dimensions in mm
Ordering code Wall thickness Ordering code Wall thickness
PU: 1 inmm PU: 1 in mm
B84298-A24 57to 63 B84298-A26-L1563 365 to 385
B84298-A25 110to 130 B84298-A26-L154 385 to 405
B84298-A26-L141 130to 150 B84298-A26-L155 405 to 425
B84298-A26-L142 145 to 165 B84298-A26-L156 425 to 445
B84298-A26-L143 165 to 185 B84298-A26-L157 445 to 465
B84298-A26-L144 185 to 205 B84298-A26-L158 465 to 485
B84298-A26-L145 205 to 225 B84298-A26-L159 485 to 505
B84298-A26-L146 225 to 245 B84298-A26-L160 505 to 525
B84298-A26-L147 245 to 265 B84298-A26-L161 525 to 545
B84298-A26-L148 265 to 285 B84298-A26-L162 545 to 565
B84298-A26-1149 285 to 305 B84298-A26-L163 565 to 585
B84298-A26-L150 305 to 325 B84298-A26-L164 585 to 605
B84298-A26-L151 325 to 345 B84298-A26-L165 605 to 625
B84298-A26-L152 345 to 365 B84298-A26-L166 625 to 645
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Line filters in sheet steel housings

Version C (up to 1 GHz'))
Filter for wiring electrical machines, equipment, and installations

Input section (line side):
Cable entry via conduit bush (PG) with rubber sleeve

Output side:
Conduit bush without rubber sleeve, however, with metal ring for pressing the cable shield-
ing on.

112 —
e LJ—
<« | L=
= 'ﬂ Nest q__@%_
He L\ @=== $® ||
[ \ 1 -

=3

Terminal bolt M

Dimensions in mm

® Cable entry PG 21 with adaptable rubber Type Dimensions Approx.
sleeve for cable diameter 14 to 20 mm weight
®@ Cable entry PG 21 with metal ring to a b / kg
connect cable shield B84261-C23-B11| 380 - 590 9
. . ) B84263-C23-B13| 380 | 380 {1128 20
® Terminal section shielded

Nto be preferred
1) Limitation to 1 GHz because, in practice, the shielding effect of shielded cables (supply lines) decreases at high
frequencies.
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Insertion loss a, versus frequency f
Symmetrical and unsymmetrical attenuation are
approximately equal; the worst case is indicated
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Filters for Installations and Shielded Rooms

Line filters in Siemens U system Rated current up to 200 A

General

Filters in the Siemens U system are available for single and three-phase systems with rated
frequencies of 50/60 Hz and 400 Hz.

As to attenuation requirements, versions C to G (marked in the ordering codes in the following
tables by an *) determine the upper frequency limit of 1, 10, or 35 GHz. For choosing the mode
of operation at lower frequencies, the following variants are available:

basic filters B84204 to B84227

standard filters which generally cover an attenuation range of greater than 100 dB, starting
at the MF range

basic filters B84204 to B84227 with one or two auxiliary filters

as a result of one or two auxiliary filters used in addition to the basic filters, the range of
attenuation greater than 100 dB is expanded to the AF range.

basic filters B84299; rated frequency 50/60 Hz (AF filter)

filters having attenuation values greater than 100 dB throughout the entire AF range.
A combination with auxiliary filters will not improve the attenuation characteristics and is,
therefore, not provided.

basic filters B84299; rated frequency 400 Hz

for rated frequencies of 400 Hz a filter series is available featuring attenuation of greater
than 100 dB starting at the MF range.
A combination with auxiliary filters is excluded.

Obtainable insertion loss, shown with a 25 A power line filter for three-phase systems, for
example.

dB
120
ae
C,DE F\ G
80 I~
[ Basic filter (AF filter) \
B84299 -% 92-E 3
60 o fter |
Basic filter
Ihl\ Baallzcé—n 22-E2 \ \
/J\ / | | Versions
40 Basic filter with one auxiliary filter
/\ B84206 - %22~ E102
|
20 Basic filter with two auxiliary filters
/ B8L206- x 22~ E 202 ‘
0 | |
10 100kHz 1 10 100MHz 1 10 100GHz

—
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Voltage drop

A voltage drop occurs across the chokes, which is approximately proportional to the operat-
ing current. The tables indicate the voltage drop at rated dc and rated ac current with 50 Hz.
For 60 Hz, the tabulated values must be multiplied by 1.2.

Safety precautions

Safety conductor and neutral conductor terminals are provided in the filter. The high capaci-
tance values in each line path against case require that safety precautions be taken in accor-
dance with VDE 0100 and VDE 0875 (additional grounding line). The safety conductor can
also be connected to the case from outside.

Where a neutral line connection is permitted by the local regulations and when the neutral
line is allowed to be grounded, the neutral conductor must be connected to the non-suppres-
sed line joined to the case. Otherwise a filter would be necessary in which a suppressed line
is also available for the neutral line (e.g. a four-wire filter).

Technical data
Basic filters B84204...B84227 incl. auxiliary filters
Rated voltage 500 Vac (phase to phase)
380 Vac/500 Vdc (phase to case)
at operating frequencies =60 Hz

Test voltage 1500 Vac, 1 min.
2500Vdc, 1s
Rated current referred to +40°C/+104°F ambient temperature
and 60 Hz
Permissible ambient temperature —40 to +40°C/—40 to +104°F
Humidity category C for the EMI suppression components used
Basic filters B84299 (AF filters)
Rated voltage 500 Vdc/ac (phase to phase)
500 Vdc/380 Vac (phase to chassis)
Rated current referred to +40°C/+104°F ambient temperature
Test voltage 1000 Vdc 2 s (phase to phase)
1000 Vdc 2 s (phase to chassis)
Leakage current to phase measured at 50 Hz
Voltage drop to phase measured at rated current and 50 Hz
Permissible ambient temperature —25 to +40°C/—13 to +104°F
Humidity category C for the EMI suppression components used
Basic filters B84299 (rated frequency 400 Hz)
Rated voltage 380/220V, 400 Hz
Rated current referred to +40°C/+104°F ambient temperature
and 400 Hz
Test voltage 2500 Vdc, 2 s (for filters up to 40 A)

1000 Vdc, 2 s (for filters up to 60 A)
Permissible ambient temperature —-40 to +40°C/-40 to +104°F
Humidity category C for the EMI suppression components used
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Circuit diagrams with two-wire filters, for example

Line filters in the Siemens U system
Basic filters B84204 to B84227
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Basic filter B84299 (AF filter)

- Ll

S

Basic filter B84299 (rated frequency 400 Hz)
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Line filters in the Siemens U system

Basic filters
Rated | Number | Rated a, [dB] Ordering code')
at f[kHz]
current of frequency
A lines Hz 14 | 50 | 100 | 1000
2 B84204—+21-B2
5 4 76 |>100| Bg4r06-+21-E2
6 a 97 |>100|>100|>100| B84299-.91-E3
2 B84204-.22-B2
. 50/60 | 19 | 56 | 76 |>100| poofod—-22-52
2 B84299-.86-B3
25 i 96 |>100|>100|>100| B29220~"05"33
2 B84299-.33-B2
: 400 a6 | 64 |>100| persoo e Tes
2 B84204-.23-B2
4 68 |>100| Bg4206-.23-E2
40 2 50/60 B84299-.89-B3
: 96 |>100|>100|>100| pa2s0-" o023
4 400 94 |>100|>100| B84299-.46-E2
4 70 |>100| B84224-.24_E2
60 2 50/60 B84299-.90-B3
. 96 |>100|>100|>100| poosdo"20" 22
4 400 | 30 | 76 | 80 |>100| B84299-.93-E3
100 4 58 |>100| B84226-+25-E2
4 50/60 | 68 |>100|>100|>100| B84299-.97-E3
200?) 4 58 |>100| B84209-.26-E2

1) «: Insert the appropriate code letter for the requested version:
Version C (up to 1 GHz):
filters for suppression of electrical installations

Version D (up to 1 GHz):
filters for the wiring of lines in shielded enclosures and rooms

Version E (up to 1 GHz):
as version D, however with prolonged connector fitting (for thicker walls, particularly for shielded enclosures)

Version F (up to 10 GHz):
for shielded enclosures and rooms

Version G (up to 35 GHz):
for shielded enclosures and rooms

2) 200 A filters are available as versions C, D, and E
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Basic filters
incl. one auxiliary filter

Basic filters
incl. two auxiliary filters

a, [dB] Ordering code') a, [dB] Ordering code?)
at f[kHz] at f[kHz]
14 | 50 | 100 [1000 14 | 50 | 100 [1000
B84204--21-B102 B84204-+21-B202
52 |>100[>100[>100| g 5 272 " 2105 | 73 [>100/>100>100| gous ™" 005
w2 [ 0 [ 100 - roo BT EIR] s [ovooroo]oroo et 22 222
B84204-.23-B102 B84204—.23-B202
9 | 73 | 85 |>100| ggy506-.23-E102 | 14 | 94 |7100|>100| pgs506-.23-E202
14 | 69 | 80 [>100]B84224-.24-E102] 18 | 90 | 100 [>100] B84224-.24-E202
| 40 | 65 [>100] B84226-.25-E102 | 14 | 60 | 80 [>100| B84226-+25-E202
| 40 | 65 [>100] B84209-.26-E102 | 14 | 60 | 80 [>100] B84209-+26-E202
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Line filters in the Siemens U system Rated current 5 to 200 A

Basic filters B84204...B84226
Version C (up to 1 GHz)

1

58  Output
]
9 L

-]

~—7

| — 6

—L———'-----—- — 2,34 —— ' H1 f————
~—~1 Input .

F—B1 Dimensions in mm
Types
Number of Ordering code Voltage drop Dimensions
suppressed at rated current (typical values)
lines per line
Rated
current 50 Hz mm
A PU: 1 Vdc V ac L, L, B, H,
2X 5 B84204-C21-B2 <0,5 1,7 525 587 248 157
4X 5 B84206-C21-E2 <0,5 1,7 525 587 315 157
2X 25 B84204-C22-B2 <0,5 4,2 525 587 248 157
4% 25 B84206-C22-E2 <0,5 4,2 525 587 315 157
2X 40 B84204-C23-B2 <0,5 2,4 525 587 248 157
4X 40 B84206-C23-E2 <0,5 2,4 525 587 315 157
4X 60 B84224-C24-E2 <0,5 3,6 777 839 315 157
4X100 B84226-C25-E2 <0,5 2,6 912 1010 315 177
4X200 B84209-C26-E2 <0,5 52 1039 1110 315 177
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1 2 3 4 5 6 7 8
Cable Thread Possible Clearance Max. available Thread |Approx.
Cross- for inside hole for cross-section of the for net
section conduit diameter bush clamps mm2 conduit | weight
(recom- bush for rubber bush
mended) sleeve Thread of the screw
mm?2 mm mm (M8 or M10) kg
1.6 PG 21 14 to 20 21 6 mm? 6 mm2 | PG 29/211)| 28
1.6 PG 21 14 to 20 21 6 mm? 6 mm2 | PG 29/21')| 36
4 PG 21 14 to 20 21 10 mm? 10mm2 | PG 29/21")| 30
4 PG 29 2310 29 30 10 mm? 10 mm?2 PG 29 38
6 PG 21 14 to 20 21 10 mm? 10mm2 | PG 29/21") | 31
6 PG 29 2310 29 30 10 mm?2 10 mm?2 PG 29 39
10t0 16 PG 29 231029 30 35 mm?2 M8 PG 29 52
35 PG 36 31to 37 38 M8 M8 PG 42/362) | 82
95/560 PG 42/362) | 39 to 41 43 M10 M10 PG 42 96

') Pg 29/21 indicates: Reducing adaptor to Pg 21 screwed into Pg 29 threaded hole in case.
2) Pg 42/36 indicates: Reducing adaptor to Pg 36 screwed into Pg 42 threaded hole in case.
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Line filters in the Siemens U system Rated current 5 to 200 A

Basic filters B84204...B84226
Version D (up to 1 GHz) Version E (up to 1 GHz)

10 /

1
| Output
75\:‘_—% g\f\\
Mount- 1
n

N \\
Mot 57 P
O < pate~] %Fn S

7

fm—

Mounting plate

7| p——¥ =
- Y b When ordering,
the wall thickness [

must be indicated
(when [ =40 mm

|6 Version D is to be
& //4} . - used)
e — Imax = 600 mm
2,34
-1
B3 S Hy =~— Dimensions in mm
Input (e.g. angle iron)

Types

Number of Ordering code’) Voltage drop Dimensions

suppressed at rated voltage (typical values)

lines per line

Rated

current 50 Hz mm

A PU: 1 Vdc | Vac L, Ly L, B, H, H,

2X 5 B84204-+21-B2 | <0,5 1,7 525 694 | 140 248 167 | 30*"
"4X 5 B84206-+21-E2 | <0,5 1,7 525 694 | 140 315 167 | 30*"°

2X 25 B84204-+22-B2 | <0,5 4,2 525 694 | 140 248 157 | 30%"°

4X 25 B84206-+22-E2 | <0,56 4,2 525 694 | 140 315 157 | 30*"°

2X 40 B84204-.23-B2 | <0,5 2,4 525 694 | 140 248 1567 | 30*"°

4x 40 B84206-+23-E2 | <0,56 | 2,4 525 | 694 | 140 | 315 | 157 | 30%"°

4X 60 B84224-+24-E2 | <0,5 3,6 777 948 | 140 315 157 | 30*"°

4X100 B84226-+25-E2 | <0,5 2,6 912 | 1085 | 200 315 177 | 30*"°

4X200 B84209-:26-E2 | <0,5 5,2 1039 | 1217 | 200 315 177 | 30*"°

1) «: Insert the appropriate code letter for the requested version (D or E):

Version D (up to 1 GHz):
filters for the wiring of lines in shielded enclosures and rooms

Version E (up to 1 GHz):
as version D, however with prolonged connector fitting (for thicker walls, particularly for shielded enclosures)
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1 2 3 4 6 7 10
Cable Thread Possible Clearance Max. available Clearance |Approx.
cross- for inside hole for cross-section of the hole for net
section conduit diameter bush clamps mm?2 conduit | weight
(recom- bush for rubber bush
mended) sleeve Thread of the screw
mm?2 mm mm (M8 or M10) mm kg
1,5 PG 21 14 to 20 21 6 mm? 6 mm?2 23,5 30
1,6 PG 21 14 to 20 21 6 mm? 6 mm?2 23,5 38
4 PG 21 14 to 20 21 10 mm? 10 mm?2 23,5 32
4 PG 29 231029 30 10 mm? 10 mm?2 23,5 40
6 PG 21 14 to 20 21 10 mm?2 10 mm?2 23,56 33
6 PG 29 23 to 29 30 10 mma2 10 mm?2 23,5 41
10to 16 PG 29 23 to 29 30 35 mma? M8 23,5 54
35 PG 36 31 to 37 38 M8 M8 42 84
95/50 PG 42/36") | 39 to 41 43 M10 M10 42 98

1) PG 42/36 indicates: Reducing adaptor to Pg 36 screwed into Pg 42 threaded hole in case.
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Line filters in the Siemens U system Rated current 5 to 100 A

Basic filters B84204...B84226
Version F (up to 10 GHz) or G (up to 35 GHz)

98 Output M| &146*7 4" 120
n
o FHCF LT T
iew W ~
12,35 -
4 % 1 —
View “A”
J v
~
— —C
+ Mounting plate — 1
\/5

. [ . 7

?2,3.4 =

H " 17 'I]

R _ﬁnz . Dimensions in mm
. B — Input “Hfﬂ

1 (e.g. angle iron)
Types
Number of Ordering code') Voltage drop Dimensions
suppressed at rated current (typical values)
lines per line
Rated
current 50 Hz mm
A PU: 1 Vdc Vac L, Ls | Lg | Ly | By | Hy | H,
2X 5 B84204-+21-B2 <0,5 1,7 525 | 812/ 258|151 248|157 [30*'°
4% 5 B84206-+21-E2 <0,5 1,7 |525| 812/258|151|316| 157 30*'°
2X 25 B84204-.22-B2 <0,5 4,2 525 | 812/ 258|151 248|157 [30*'°
4X 25 B84206-+22-E2 <0,5 4,2 525| 812/ 258|151 315|157 [30*'°
2X 40 B84204-.23-B2 <0,5 2,4 525 | 812/ 258|151 248|157 [30*'°
4X 40 B84206-+23-E2 <0,5 2,4 525| 812/258|151 315|157 (30"
4X 60 B84224-+24-E2 <0,5 3,6 |777(1066/258|151|315|157(30""°
4X%X100 B84226-+25-E2 <0,5 2,6 9121203/ 258|151 315|157 [30*'°

1) «: Insert the appropriate code letter for the requested version (F or G):

Version F (up to 10 GHz):
for shielded enclosures and rooms

Version G (up to 35 GHz):
for shielded enclosures and rooms
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1 2 3 4 5 6 11 12
Cable Thread Possible | Clearance | Max. available Con- Thread |Approx.
cross- for inside hole cross-section of duit for net
section conduit diameter for the clamps bolt conduit | weight
(recom- bush for rubber bush (mm?2) bush
mended) sleeve Thread of the
mm2 mm mm screw (M8) kg
1,6 PG 21 14 to 20 21 6 mm?2 M8 | PG 29/21Y)| 32
1,5 PG 21 14 to 20 21 6 mm?2 M8 |PG29/21Y) | 40
4 PG 21 14 to 20 21 10 mm? M8 |PG29/21Y)| 34
4 PG 29 23to 29 30 10 mm? M8 PG 29 42
6 PG 21 14 to 20 21 10 mm? M8 | PG 29/21")| 35
6 PG 29 23 to 29 30 10 mm? \VE] PG 29 43
10to 16 PG 29 23t0 29 30 35 mm? M8 PG 29 56
35 PG 36 31 to 37 38 M8 m8 PG 36 86

1) Pg 29/21 indicates: Cable screwed into Pg 29 in case; reducing adaptor to Pg 21 screwed into Pg 29;

loosely supplied.

297




Filters for Installations and Shielded

Rooms

Line filters in the Siemens U system

Basic filters B84204...B84226

Fixing dimensions

#13 b -

Dimensions in mm

Ordering code Versions
C D and E) F and G1)

b, 1 A /3 dia. d A dia. d

mm mm mm mm mm mm mm
B84204-+21-B2 223 475 - 103 55 220 71
B84204-+22-B2 223 475 - 103 55 220 71
B84204-+23-B2 223 475 - 103 55 220 71
B84206-+21-E2 290 475 - 103 55 220 71
B84205-+22-E2 290 475 - 103 55 220 71
B84206—+23-E2 290 475 - 103 55 220 71
B84209-+26-E2 290 989 610 168 81 - -
B84224-.24-E2 290 727 475 103 55 220 71
B84225-.25-C2 290 727 475 168 81 220 71
B84226—-+25-E2 290 862 610 168 81 220 71

1) For the dimensions b,, /,, and /, see version C.
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Line filters in the Siemens U system

Auxiliary filters

(o > ) EC:LF

/)

(e 9, —F

- L - e

“Dimension 29" indicates the hole spacing
between basic filter and AF auxiliary filter.

L/f_____.___ i 4* Dimensions in mm

13 h 12
Built-in dimensions Dimensions') Approx. Voltage drop No. of Rated
(typical values) net at rated current lines current
weight per line
b, h L B H 50 Hz
mm mm mm kg Vdc V ac A
223 223 248 248 157 14 <0,5 1,7 2 5
290 223 248 315 157 17 <0,5 1,7 4 5
223 223 248 248 157 15 <0,5 4,2 2 25
290 223 248 315 157 21 <0,5 4,2 4 25
223 223 248 248 157 17 <0,5 2,4 2 40
290 223 248 315 157 22 <0,5 24 4 40
290 475 500 315 157 36 <0,5 3,6 4 60
290 610 635 315 177 65 <0,6 2,6 4 100
290 610 635 315 177 71 <0,5 5,2 4 200
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Line filters in the Siemens U system

Basic filters B84299 (AF filters)

Types

Ordering code

B84299- ~+86-B3|-+89-B3|-+90-B3|-+91-E3|-+92-E3 | -+94-E3 | -.87-E3 |-+97-E3
Number of

lines 2 4

Rated current 25 A 40 A 60 A 6 A 25 A 40 A 60 A 100 A
"?feres'smnce/ 20 mQ 5mQ |160mQ | 20 mQ 5 mQ 3mQ
Ohmic

voltage drop/ 05V 08V 0,3V 0,65V 0,5V 0,2V 0,3V 0,3V
line

Voltage drop/

phase 6V 9,6V 9,2V 8,3V 6V 6,6V 9,2V 9V
Leakage current/

phase 53A 52A 71A 1,8A 52A 71A 71A
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Line filters in the Siemens U system

Basic filters B84299 (AF filters'))

Fixing dimensions

= 4ty
[

| |

! . r
I O
’ u

} R «v_éb_.___(#‘_.?_l

13 mm di L |
mm dia.
; |
ls ly
Ordering code Versions
C D and E?) F and G2)
by h / /3 A dia. d A dia. d
mm mm mm mm mm mm mm mm
B84299-+86-B3 290 854 475 - 103 55 220 71
B84299-+87-E3 290 979 475 1483 103 b5 220 71
B84299-+89-B3 290 854 475 - 103 55 220 71
B84299-+90-B3 290 854 475 - 103 55 220 71
B84299-+91-E3 290 729 350 - 103 55 220 71
B84299-+92-E3 290 979 475 1483 103 65 220 71
B84299-+94-E3 290 979 475 1483 103 55 220 71
B84299-+97-E3 290 979 475 1483 155 81 220 71

1) AF = Audio frequency
2) For the dimensions b, /;, and /, see version C.
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Line filters in the Siemens U system
Basic filters B84299 (AF filter'))
Version C (up to 1 GHz)

1

58  Output
R} \\@ :3—
7
=
o~ #5-2( E‘;}
T (e + b
L — 6
& — pia
— \\234 —— H_I I —
—1 Input
——31—**—”‘ Dimensions in mm
Figure 1
Types
Number of Ordering code Figure Dimensions
suppressed (typical values)
lines
Rated current mm
A PU: 1 Ly L, B, H,
4% 6 B84299-C91-E3 1 754 816 315 157
2X 25 B84299-C86-B3 1 879 941 315 177
4X 25 B84299-C92-E3 2 1508 1570 315 177
2X 40 B84299-C89-B3 1 879 941 315 177
4X 40 B84299-C94-E3 2 1508 1570 315 177
2X 60 B84299-C90-B3 1 879 941 315 177
4X 60 B84299-C87-E3 2 1508 15670 |- 315 177
4X100 B84299-C97-E3 2 1508 1570 3156 177

1) AF = Audio frequency
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Version C (up to 1 GHz)

1
rl/
y 58
(& \\ﬂ b
7
¢ P i
¢ ) b-}
o~
~N
~
¢ @ i
* ¢ I3
6
|
r/
& 4 L
2,34 |
1
81 Hy— . . .
1 Dimensions in mm
Figure 2
1 2 3 4 5 6 7 8
Cable Thread Possible Clearance Max. available Thread |Approx.
cross- for inside hole for cross-section of the for net
section conduit diameter bush clamps conduit | weight
(recom- bush for rubber bush
mended) sleeve
mm?2 mm mm mm?2 kg
1,5 PG 21 20to 27 32 | 24 6 PG 29/21')| 34
4 PG 29 20to 27 32 10 PG 29 35
4 PG 29 20to 27 32 10 PG 29 55
6 PG 29 20 to 27 32 10 PG 29 35
6 PG 29 20to 27 32 10 PG 29 69
1010 16 PG 29 20to 27 32 35 PG 29 40
10to 16 PG 29 20to 27 32 35 PG 29 70
95/50 - PG 42 39 to 41 43 70 PG 42 70

1) Pg 29/21 indicates: Cable screwed into Pg 29 in case; reducing adaptor to Pg 21 screwed into Pg 29;

loosely supplied.
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Line filters in the Siemens U system

Basic filters B84299 (AF filters'))

Version D (up to 1 GHz) Version E (up to 1 GHz)
1 1 .
T Output | - -
J S\‘
v Mount- _:,%—‘ .
ing -y —H s
¢ \ * plate i D

Mounting plate

Tr

When ordering
the wall thickness [
must be indicated

13 (when [ =40 mm
Version D is to be
used).
v Lnax = 600 mm
Hy Dimensions in mm
Input (e.g. angle iron)
Figure 1
Types
Number of Ordering code?) Fig. Dimensions
suppressed (typical values)
lines
Rated
current mm
A PU: 1 L, Ly L, B, H, H,
4% 6 B84299-:91-E3 1 754 925 140 315 157 30*1°
2X 25 B84299-.86-B3 1 879 | 1050 140 315 177 30*1°
4% 25 B84299-.92-E3 2 | 1508 | 1679 140 315 177 | 30%3%°
2X 40 B84299-.89-B3 1 879 | 1050 140 3156 177 30*1°
4X 40 B84299-:94-E3 2 1508 | 1679 140 315 177 30*1°
2X 60 B84299-.90-B3 1 879 | 1050 140 315 177 30"
4X 60 B84299-.87-E3 2 1508 | 1679 140 3156 177 30%"°
4xX100 B84299-.97-E3 2 1508 | 1695 155 315 177 30*1°

1) AF = Audio frequency
2) »: Insert the appropriate code letter for the requested version (D or E):
Version D (up to 1 GHz):
filters for the wiring of lines in shielded enclosures and rooms
Version E (up to 1 GHz):
as version D, however with prolonged connector fitting (for thicker walls, particularly for shielded enclosures)
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Version D (up to 1 GHz) Version E (up to 1 GHz)

{
—
i

T

Mounting plate -
Mounting plate —

iR
3 © b When ordering
_— E& the wall thickness [
@ A4 i must be indicated
(when =40 mm
Version D is to be
I used)
— ) Lax. = 600 mm
' S ‘/ FS “} max.
Di . .
%\2' 34 . — imensions in mm
L\J\ (e.g. angle iron) ——|
‘ 1
Figure 2
8, S B
Hy
1 2 3 4 6 | 7 10
Cable Thread Possible Clearance Max. available Clearance [Approx.
cross- for inside hole for cross-section of the hole for net
section conduit diameter bush clamps conduit | weight
(recom- bush for rubber bush
mended) sleeve
mm?2 mm mm mm?2 mm kg
1,6 PG 21 20to 27 32 6 23,5 36
4 PG 29 20t0 27 32 10 23,5 37
4 PG 29 20to 27 32 10 23,5 57
6 PG 29 20to 27 32 10 23,5 37
6 PG 29 20to 27 32 10 23,56 71
10to 16 PG 29 20to 27 32 35 23,5 42
10to 16 PG 29 20to 27 32 35 23,5 72
95 to 50 PG 42 39 to 41 43 70 42 72
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Line filters in the Siemens U system

Basic filters B84299 (AF filters'))
Version F (up to 10 GHz) or G (up to 35 GHz)

11l |==— 146 120
98 Output f‘ "
n ? ;
View “A"——— © ~
~
12.3.5 - ‘
ES & 1 g ?
5 View “A”
%
|
— - —
+ Mounting plate— £: S
/6
i |
& 4, H .Sl ‘
234 ]
- H2
B Input <_H1‘—
1 (e.g. angle iron)
Figure 1 Dimensions in mm
Types
Number of Ordering code?) Fig. Dimensions
suppressed (typical values)
lines
Rated
current mm
A PU: 1 L, Lg Le | Ly | By | H H,
4X © B84299-+91-E3 i 754 | 1043 (268151315157 | 307*°
2X 25 B84299-+86-B3 1 879 | 1168 [268|151|315|177| 30*"°
4% 25 B84299-+92-E3 2 | 1508 | 1797 [268|151|315|177| 30*"°
2X 40 B84299-+89-B3 1 879 | 1168 (2681561315177 | 30*"°
4X 40 B84299-+94-E3 2 | 1508 | 1797 [268|151|315|177| 30*"
2X 60 B84299-+90-B3 1 879 | 1168 {268|151|315|177| 30"
4% 60 B84299-+87-E3 2 | 1508 | 1797 |{268|151 (315|177 | 30*"°
4X100 B84299-+97-E3 2 | 1508 | 1797 |268|151|315|177| 30*"°

1) AF = Audio frequency
2) «: Insert the appropriate code letter for the requested version (F or G):
Version F (up to 10 GHz):
for shielded enclosures and rooms

Version G (up to 35 GHz):
for shielded enclosures and rooms
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Version F (up to 10 GHz) or G (up to 35 GHz)

- {120
- 46 ~] — -
: n— ' T
. = B ~
View “A"— » L
123.5 — s )
] © L f
View “A”
©- © f i
p= -
: . —
Mounting plate — w
-~
~
[ B
r I
|
(e.g. angle iron)—"| U
| B, — ~—H —] Dimensions in mm
Figure 2 Hy
1 2 3 45 6 11 12
Cable Thread Possible | Clear- Max. available Con- Thread |Approx.
cross- for inside ance cross-section of duit for net
section conduit | diameter hole the clamps bolt conduit | weight
(recom- bush for rubber for bush
mended) sleeve bush
mm?2 mm mm mm?2 kg
1,56 PG 21 20to27 | 32|24 6 \VE] PG 29/211)| 38
4 PG 29 20t027 | 32124 10 M8 PG 29/211) | 39
4 PG 29 20to 27 32 10 M8 PG 29 59
6 PG 29 20to27 | 32124 10 M8 PG 29/21") | 39
6 PG 29 20to 27 32 35 M8 PG 29 73
10to 16 PG 29 20to 27 32 35 M8 PG 29 44
10to 16 PG 29 20to 27 32 35 ms8 PG 29 74
95 to 50 PG 42 39to41 | 43138 70 M8 PG 36 74

1) PG 29/21 indicates: Cable screwed into PG 29 in case; reducing adaptor to PG 21 screwed into PG 29.
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Line filters in the Siemens U system

Basic filters B84299 (rated frequency 400 Hz)
Version C (up to 1 GHz)

1
5.8  Output

L3
.

~—7

L — 6
//
&‘ M [ A
— —
234 ] Hil=—
. 1 Input
T by
*B—*—M Dimensions in mm
Types
Number of Ordering code Voltage drop Dimensions
suppressed a rated current (typical values)
lines
Rated
current 400 Hz mm
A PU: 1 Vdc V ac Ly L, B, H,
2X25 B84299-C33-B2 <0,5 2,51) 525 587 248 157
4X25 B84299-C20-E2 <0,5 2,51 525 587 315 157
4X40 B84299-C46-E2 <0,5 7 777 839 315 157
4X60 B84299-C93-E3 <0,5 5,2 1139 1201 315 167

1) Voltage drop of the chokes connected in parallel; with series-connected chokes 5 V.
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1 2 3 4 5 6 7 8

Cable Thread Possible Clearance Max. available Clearance |Approx.
cross- for inside hole for cross-section of the hole for net
section conduit diameter bush clamps (mm?2) conduit weight
(recom- bush for rubber bush
mended) sleeve Thread of the screw
mm2 mm mm (M8 or M10) mm kg

4 PG 21 14 to 20 24 | 32 10 mma? 10 mm?2 PG 29 32

4 PG 29 23 to 29 32 10 mm? 10 mm?2 PG 29 40
16 PG 29 23 to 29 32 35 mm? M8 PG 29 54
16 PG 29 23to 29 32 35 mma? 35 mm?2 PG 29 50
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Line filters in the Siemens U system

Basic filters B84299 (rated frequency 400 Hz)

Version D (up to 1 GHz) Version E (up to 1 GHz)
1 10
| Output J
i‘,’ N
Mount- — ] [ |-
ing :&
r¢ l 4 plate\ N %
\ - IF - .\\\
! 1 DN
~ < & I
5 )%
= ’ i —
Mounting plate
|6 When ordering
N //¢ V the wall thickness [
A - b must be indicated

| (when [=40 mm

234 Version D is to be
u_\ ! used)
| 1 -
' Hy Imax. = 600 mm
51 —] H1 I —
, Dimensions in mm
Input (e.g. angle iron)
Types
Number of Ordering code?) Voltage drop Dimensions
suppressed at rated current (typical values)
lines
Rated
current 400 Hz mm
A PU: 1 Vdc | Vac L, Ly Ly B, H, H,
2X25 B84299-+33-B2 | <0,5 | 2,62 525 694 | 140 248 1567 | 30"
4X25 B84299--20-E2 | <0,5 | 2,52) 525 694 | 140 315 157 | 30*"°
4X40 B84299-+46-E2 | <0,5 | 7 777 946 | 140 315 157 | 30*"°
4X60 B84299-+93-E3 | <0,5 | 5,2 1139 | 1310 | 140 315 157 | 30"

1) «: Insert the appropriate code letter for the requested version (D or E):

Version D (up to 1 GHz):

filters for the wiring of lines in shielded enclosures and rooms

Version E (up to 1 GHz):

as version D, however with prolonged connector fitting (for thicker walls, particularly for shielded enclosures)
2) Voltage drop of the chokes connected in parallel; with series-connected chokes 5 V.
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1 2 3 4 6 7 10

Cable Thread Possible Clearance Max. available Thread |Approx.
Cross- for inside hole for cross-section of the for net
section conduit diameter bush clamps (mm?2) conduit weight
(recom- bush for rubber bush
mended) sleeve Thread of the screw
mm2 mm mm (M8 or M10) kg

4 PG 21 14 to 20 32 10 mm?2 10 mm?2 23,56 34

4 PG 29 23 to 29 32 10 mma2 10 mm2 23,5 42
16 PG 29 23to 29 32 35 mma? M8 23,5 56
16 PG 29 23to0 29 32 35 mm?2 35 mm?2 23,5 52
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Line filters in the Siemens U system

Basic filters B84299 (rated frequency 400 Hz)
Version F (up to 10 GHz) or G (up to 35 GHz)

98 Output f=—146-= —={ 120
n
—F tt L
View “A” ——=— \j" 3
12,35 ’_
View “A”
w
~

& <+ H———
+ Mounting plate —] 1S

./6
& ﬁ“//é Commr |

23,4 [ =2
1 HZ m Dimensions in mm
B Input —— - ]
1 (e.g. angle iron)

Types
Number of Ordering code!) Voltage drop Dimensions
suppressed at rated (typical values)
lines current
Rated
current 400 Hz mm
A PU: 1 Vdc V ac L, Lg Le | Ly | By | H | H,
2X25 B84299-+33-B2 <0,5 2,562) 525| 814|258 |151 (248|157 |30™"°
4X25 B84299-+20-E2 <0,5 2,52) 525| 814(258(151|315|157|30*"°
4X40 B84299-:46-E2 <0,5 7 777|1066|258|151|315| 157 |30*"°
4X60 B84299-.93-E3 <0,5 5,2 1139(1428|258|151|315|157|30*"°

') »: Insert the appropriate code letter for the requested version (F or G):
Version F (up to 10 GHz):
for shielded enclosures and rooms
Version G (up to 35 GHz):
for shielded enclosures and rooms
2) Voltage drop of the chokes connected in parallel; with series-connected chokes 5 V.
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1 2 3 4|5 6 11 12
Cable Thread | Possible Clear- Max. available Con- Thread Approx.
cross- for inside ance cross-section of duit for net
section | conduit| diameter hole the clamps bolt conduit weight
(recom- | bush | for rubber for (mm?2) bush
mended) sleeve bush Thread of the
mm?2 mm mm screw (M8) kg

4 PG 21 | 14to 20 32 10 mm? M8 PG 29/211) 36
4 PG 29 | 23to29 32 10 mm2 M8 PG 29 44
16 PG 29 | 23to29 32 35 mm? M8 PG 29 58
16 PG 29 | 23to029 32 35 mm? M8 PG 29 54

1) PG 29/21 indicates: Cable screwed into PG 29 in case; reducing adaptor to PG 21 screwed into PG 29;
loosely supplied.
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Line filters in the Siemens U system

Basic filters B84299 (rated frequency 400 Hz)

Fixing dimensions

]
.
&

|
?

—]

|

o3 b -

L 1 l3 —= Dimensions in mm
Ordering code Versions

C D and E') F and G')

b, h 2 I3 dia. d Iy dia. d
PU: 1 mm mm mm mm mm mm mm
B84299-+20-E2 290 475 - 103 55 220 71
B84299-+33-B2 223 475 - 103 55 220 71
B84299-+46-E2 290 727 475 103 55 220 71
B84299-+93-E3 290 1114 475 103 55 220 71

1) For dimensions b,, /,, and /, refer to version C.
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Filters for communication lines Rated voltage 250 Vdc

Rated currentupto 1A
Two-wire filters for EMI suppression up to 35 GHz

General information

Filters comprising individual chokes as well as filters with current-compensated chokes are
available for suppressing EMI from communication and control lines, in particular cables in
shielded enclosures and rooms. Those components for the wiring of two lines, each, are
enclosed in a completely shielded housing. The input and output capacitors are constructed
as feed-through elements with the result of an attenuation that covers up to 35 GHz.

Filter design comprising individual chokes
B84311-C10-B3 EMI suppression filters for communication lines
matched to 600 Q
pass-band up to 10 kHz
B84311-C20-B3 EMI suppression filters for telephone lines
matched to 600 Q
pass-band up to 3.4 kHz
The filters B84311-C10-B3 and B84311-C20-B3 can also be used for wiring lines of
ionization fire-alarm systems.
B84311-C30-B3 EMI suppression filters for control lines
not matched
B84311-C40-B1 EMI suppression filters for communication lines
matched to 600 Q
pass-band up to 50 Hz

Filter design comprising current-compensated chokes

B84311-C50-B1 EMI suppression filters for communication lines
matched to 150 Q
pass-band up to 120 kHz

B84311-C60-B1 EMI suppression filters for communication lines
matched to 150 Q
pass-band up to 300 Hz

Care should be taken that the entry and exit lines of filters with compensated chokes be fed
through one filter.
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NB84311

Filters for communication lines

Circuit diagram

(of the filter B84311-C20-B3, for example)

Technical data
Number of lines

Rated current

Permissible ambient temperature
Protection class
Approx. weight

2

referred to +40°C/+104°F ambient temperature
—40 to +40°C/-40 to +104°F

IP 30 (in acc. with DIN 40050)

450¢g

Rated Rated DC resistance/ Test voltage Pass-band Ordering code
current voltage line phase/phase

phase/ground
A Vdc | Vac Q Vdc kHz PU: 1
0,1 250 | 100 4 800 Oto 10 B84311-C10-B3
0,1 250 | 100 1 400 Oto 34 B84311-C20-B3
1 250 80 0,5 400 not matched?) B84311-C30-B3
0,1 250 | 100 1.1 800 Oto 50 B84311-C40-B1
0,1 250 | 100 4,4 800 Oto 120 B84311-C50-B1
0,1 250 | 100 1.1 800 0 to 300 B84311-C60-B1

Nto be preferred

1) Capacitance to case 1.5 uF/line
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Hex head screw M10 with cutting ring )
and longitudinal hole (6 mm dia.) as cable entry Starting torque when mounting: 50 Nm

. |
[ ; |
T

T
l
B T
P
(=]
)

15
+=—25,5—

|
*1 208

1t06

g

Locking screw M10 Cable clamp Solder terminals

e \ A

o]

. &
v -
w
(Yol
/T - 3
Ground terminal Solder Cable clamp
(solder tag) terminals Ground terminal

(solder tag)

Dimensions in mm

The filters have a grey lacquer coating according to RAL 7035.

Locking and hex head screw can be interchanged to enable mounting either at the longitudi-
nal or at the narrow side.

Mounting hole 10.5 mm dia.
(Cr Ni sheet or sheet steel with galv. surface, 1 to 6 mm thick)
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Filters for communication lines
dB

Insertion loss a, in the pass band 1.2 /

1,0 -C10-B

[\
g
m
~N
o
(e 9]
ww
-74\
— 1 ]

. |
' /
N[

Test set-up, Z = 600 Q o4 / / U
300Q 0.2
/

an Vzl 600Q 0
100 Hz 1 10 : 100kHz

300Q T ey

Yo
2xV,

a,= 20 - log [dB]

” [ ]

2,0

)
™

y /
| /]
/

/
Test set-up, Z= 150 Q 0,8 // /
759 0L — /
’ 7
X)(V \/zl 1509
= T 01 10 100kHz 1MHz
—f

Vo
a, =20 - log [dB]
2xV,
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dB
Insertion loss a, in the stop-band 120 ” ’ f }

W 100 [I,

Limit of measurement
7

—

oL
Thssss
o IS
¥
o1

Test set-up (measuring individual branches)

609 0
Ve v,
! 0
Q’eoglsog_‘ﬁk 60© 1 10 100kHz 1 10 100MHz1 10  100GHz

-

Yo
2xV,

a,= 20 -log [dB]

120 ' } l

©

Limit of measurement

—_— =

100
/

I -C50-B1
l -C60-B1
60 I
40
Test set-up (branches connected in parallel)
609 20
Vo Vs 609
0
1 10 100kHz 1 10 100MHz 1 10 100GHz
L -
201 Yo [dB]
a, = - lol
€ 9% v,
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B84311

Filters for communication lines

Common-mode-rejection
for B84311-C10-B3 and -C20-B3

Test set-up
300Q
m—
V,
l 3000 2l E]mg
Vy 1

Vo
CMR = 20 - log— [dB]
7

Measured values in the pass-band > 40 dB
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Filters for communication lines Rated voltage 60 Vdc

Rated current 0.1 A
30-line filters for EMI suppression up to 1 GHz

Circuit diagrams

A T i
| |
[ — —_—l B |
..... —nm
I louliis NI s Ry |
L2 | —|r 2 |
R | — |
[ P
} I | | i
| | ' 1
R | ¥
|
S D L |
B84299-H12
T T
|
| Ap—Ll——q r——L—— F———L——— B
| ! | | YY) | Y | A~ Y | g l
| | T*eeee T teene (AL —elll: 1 |
[ i O i Dl O i B a0
| T T T |
|2 | l | 2|
B ! ! | '
I I I | i
|1 ] | | 1|
I} | ' | |1
| 30 | i { 30|
| |
S T B L
B84299-H13
Technical data
Number of lines 30
Rated voltage 60 Vdc (higher voltages upon request)
Rated current referred to +40°C/+104°F ambient temperature
Test voltage 375Vdc, 2s
Perm. ambient temperature -25 to +40°C/-13 to +104°F
Capacitance 0.014 pF for —H12; 0.021 pF for —H13
DC resistance approx. 12 Q
Approx. weight 5.6 kg
Types
Rated current Capacitance Ordering code
PU: 1
01A 0.014 pF B84299-H12
: 0.021 pF B84299-H13

The filter B84299-H13 exhibits a lower attenuation in the pass-band than the filter B84299-H12.
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Filters for communication lines
Outline drawing Shielded wall
soft-soldered
around circumference
(RF tight) |
=5 Side A ~y! Side B
4 | : !
o X Yo
: B - 1 i
R = 2
| l
j n i
T+
L
b
| N0+01 —— ;5< -~ ~44 — ~164 —— —
e 116 —— e e 376" ——————

B84299-H12, -H13

Insertion loss a, versus frequency f (typical values)

Dimensions in mm

dB dB
120 7 60
Limit of measurement
100 50
ae ae

H12 H13 T %0

80 /
60 // 30
L0 /7/ 20
20 N 10
0 0

10 100kHz 1 10 100MHz  1GHz 100 Hz

— -f

Unsymmetrical measurement

(in the stop-band)

Test set-up a, = 20 - log Yo 48]
2xV,
60Q
v, B Al Vy []600
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Symmetrical measurement

(in the pass-band)
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Filters for Installations and Shielded Rooms B84299-G

Filters in cabinet construction for power plants

EMI suppression filters in cabinet construction are used where, because of high voltages, high
current intensities and a large number of supply leads, the built-in volume of the standard
Siemens filter cases is insufficient. The EMI suppression elements are housed in a steel cabinet
designed in accordance with the regulations of RF engineering and the VDE requirements.
The feed-through filters for the higher frequency range are carried into an RF-tight section
within the steel cabinet.

Filter cabinets including overvoltage protection (EMP) upon request.
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Filters in cabinet construction for power plants Rated voltage 440 Vdc/ac
Rated current 10 A

Technical data

Rated voltage 440 Vdc/ac (conductor to ground)
Rated current referred to +40°C/+104°F ambient temperature
Number of lines 76

Inductance 700 pH/line

(at 50 Hz)

Capacitance 3.8 uF/line

(to ground)

Perm. ambient temperature —25 to +40°C/—13 to +104°F
Voltage drop approx. 2.2 V/line

(at 50 Hz and rated current)

Approx. weight 300 kg

Dimensions 950 mm x 1950 mm x 500 mm

(width x height x depth)

Ordering code B84299-G35

Insertion loss a, versus
frequency f (typical value)

Limit of measuremen

35100 [
tL 7

/
60 /
%0 Z
20 /
/

0
10 100kHz 1 10 100MHz  1GHz

-f
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B84299-G59

Filters in cabinet construction for power plants

Technical data
Rated voltage

Rated current
Number of lines

Inductance
(at 50 Hz)

Capacitance
(to ground)

Perm. ambient temperature

Voltage drop
(at 50 Hz and rated current)

Approx. weight

Dimensions
(width x height x depth)

Ordering code

Insertion loss a, versus
frequency f (typical value)

Rated voltage 500 Vdc

380 Vac
Rated current 400 A

500 Vdc
380 Vac (conductor to ground)

referred to +40°C/+104°F ambient temperature
4
55 pH/line

154 pF/line

—25 to +40°C/—-13 to +104°F
approx. 6 V/line

400 kg
950 mm x 1950 mm x 500 mm

B84299-G59

Limit of measurement

60

40
20
0
10 100kHz 1 10 100MHz
f

1GHz
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Filters in cabinet construction for power plants Rated voltage 1000 Vac

Technical data
Rated voltage
Rated current
Number of lines

Inductance
(at 50 Hz)

Capacitance
(to ground)

Perm. ambient temperature

Voltage drop
(at 50 Hz and rated current)

Approx. weight

Dimensions
(width x height x depth)

Ordering code

Insertion loss a, versus
frequency f (typical value)

326

Rated current 300 A

1000 Vac (conductor to ground)

referred to +40°C/+104°F ambient temperature
2

200 pH/line

70 pF/line

—25 to +40°C/—13 to +104°F
approx. 20 V/line

400 kg
950 mm x 1950 mm x 500 mm

B84299-G60

120 ] J —

Limjt/nf measurement

82100 /~\\
| N
/ N\

N

60

40

20

0
10 100kHz 1 10 100MHz  1GHz

— f
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Filters in cabinet construction for power plants Rated voltage 500 Vdc
380 Vac

Rated current 1200 A
Technical data

Rated voltage 500 Vdc
380 Vac (conductor to ground)
Rated current referred to +40°C/+104°F ambient temperature
Number of lines 4
Inductance 20 pH/line
(at 50 Hz)
Capacitance 231 pF/line
(to ground)
Perm. ambient temperature —25 to +40°C/—13 to +104°F
Voltage drop approx. 8 V/line
(at 50 Hz and rated current)
Approx. weight 800 kg
Dimensions 2 cabinets of 950 mm x 1950 mm x 500 mm, each

(width x height x depth)

Ordering code B84299-G65
dB
Insertion loss a, versus 120

frequency f (typical value)

100 ‘

ER N Zlimitof |
/ measurement

1 ao/J z
60/

40

20

0 —
10 100kHz 1 10 100MHz  1GHz

——
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Filters in cabinet construction for communication lines

EMI suppression filters for communication lines B84311—C«+« can also be combined to filter
cabinets, if required. Maximal 336 filters for 672 lines can be housed in a standard cabinet
950 mm x 1950 mm x 500 mm in size. The equipment can be varied throughout the spectrum
of the B8431 1-C+++ filters depending on the requirements and determined for every particu-
lar case.

The cabinets are also available with EMP protection.
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B84299-G64

Filters in cabinet construction for communication lines

Wire-protected Max. equipment: Cover, RF-tight
terminal strip 52 EMI suppression
for lines up to filters B8A311-Couxs
075 mm2 /
T #‘Lii/Li‘___}
- b B
T jl
| I ===
S I S
| £ B
t/ — e B
Intermediate bush PG 36 Cable entry
for 31 ... 37 mm dia. cable for 31 ... 37 mm dia. cable
600
— 1 400203
00 0 ‘.1 12
fet _ —T
FF o F o+ o+t T B
|
i 1
T . §5%
8 W_ g
o~ I i_
{ T S S S S Y =
e = Ly

Dimensions in mm

EMI suppression filters for communication lines B84311-C«»+ can be combined also in units

of max. 52 filters according to 104 individual lines, if required.
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Filters incl. overvoltage protection (EMP protection)

General information

The threat of electrical and electronic devices and equipment by electromagnetic pulses,
caused by lightning or nuclear discharges, is characterized by field strength magnitudes
measured in kV/m and A/m as well as by rise and fall times in the ns range.

Should phenomenena in the ns-range, based on these field strength magnitudes, appear on
the lines, suppression filters are capable of damping these pulses. In this context, input capac-
itors of extremely low-inductive construction (e.g. feed-through capacitors) take effect.

Both, power lines and signal lines act as low pass filters. Transmission of the pulses to the
filter input is therefore only possible in the ps-range, which the filter cannot damp sufficiently.
Moreover, the filter components may be destroyed.

In this case, suppression filters with integrated overvoltage protection are necessary. The in-
ternal resistance of the influencing source is a decisive factor for studying the overvoltage
stress of filters.

Referring to the main part of the frequency spectrum of ns and ps pulses, characteristic
impedances for power and signal lines of some 10 Ohms result. It is not realistic to assume
internal resistance values of less than 10 Ohms for the influencing source. On the other hand,
the internal resistance should not be rated too high, as otherwise the overvoltage protection
will perhaps be dimensioned without a sufficient safety margin.

The range of
10 Ohms < R; <50 Ohms
is adapted best to practical cases (see also literature listed next page).

The voltage peak value is clearly defined by the dielectric strength of the line (cable). For
common power lines (220/380 V), a value of > 20 kV cannot be expected. The value for
communications lines is accordingly lower.
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With the above mentioned value of Z = 10 Ohms, the unsymmetric total current of a cable
cannot exceed 2 kA. The current of one wire in the cable is reduced according to the number
of wires.

The following data is necessary for specifying the overvoltage protection:

amplitude

waveform [ open-circuit voltage

internal resistance or and
short-circuit current

The following methods are used for testing the suppression filters with integrated overvoltage
protection:

Surge voltages
Steepness 100 V/ps

1 kV/ps R, = 15 Ohms
10 kV/us
1 kV/ns R, =50 0hms

Damped oscillation 100 kHz; rise time 200 ns;
R, =50 Ohms/50 pH.
Surge currents
Standard pulse 8/20 us
Long duration current 10/700 ps
The waveforms are usually defined in open-circuit operation or short-circuit operation, re-
spectively.
References
EMP Engineering Practices Handbook
NATO File No. 1460.2 October 1977

DNA EMP Awareness Course Notes

Second Edition

Prepared by ITT-Research Institute

Chicago/Ill. Sept. 1973

Transient Control Level Philosophy and Implementation
F. D. Martzloff and F. A. Fisher

Proceedings, 2nd EMC Symposium June 1977, Montreux
pp. 383 to 394

Guideline on Surge Voltages in AC Power Circuits

IEEE, Working Group 3.4.4

CISPR-Publ. 16

CCITT Recommendation K 117
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Filters incl. overvoltage protection (EMP) Rated current up to 40 A
Line filters for 1 and 3 phase systems

“Filters in the Siemens U system” are the basic unit for these filters. The overvoltage protec-
tion is housed in the auxiliary case, completed by further arresters in the filter itself.

On principle, the technical data, circuit diagrams, mechanical data, and attenuation values of
the filters in the Siemens U system are adhered to, as far as possible. The following contain
only deviating and additional data. For reasons of clearness, the attenuation values are repeat-
ed in the tubulated technical data.

Circuit diagram
of overvoltage protection (auxiliary filter) per line

| |
: I

|
{ [

|

Input I | to filter unit

! i
| |
1 |

]
i i
I |

Technical data

Rated voltage 250 V/440 Vac, 50/60 Hz
250 Vdc

Test voltage as filter data, however, with separated overvoltage
protection

DC resistance increased by approx. 1 mQ/line

Rated pulse current 10 kA (8/20 ps)

Max. single surge operation 65 kA (4/10 ps)

Long duration current 1 kA

Power follow condition none

Power follow characteristic self restoring
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Max. voltage at the filter output.

Basic filter B84204 Basic filter

to B84206 incl. B84299

auxiliary filter (AF filter)
dv/dt= 1kV/ps v=700V v= 900V
dv/dt = 5kV/ps v=700V v= 900V
dv/dt = 10kV/ps v=700V v= 900V
dv/dt = 1kV/ns!) v= 40V v 40V
I1og/g7gtcj)ritsion current v =700V v = 900V
rated pulse current 8/20 ps v =800V v =1200V

') rise time 10 ns; time to half value 150 ns, peak value 12 kV

The specified voltages apply to non-load filter operation (worst case). With rated load, the voltages are lower.
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Filters incl. overvoltage protection (EMP)
Line filters for 1 and 3 phase systems

Auxiliary unit?) Basic filter incl. EMP
(EMP)
Rated | No.of | Rated a, [dB] Ordering code!)
current lines [frequency] at f [kHz]
A Hz Type 14 | 50 | 100 | 1000
2 A B84204—+21-B12
5 4 B 76 1 >100 | Bga206-+21-E12
6 4 B 97 | >100 | >100 | >100 | B84299—+91-E13
2 A B84204—+22-B12
4 B 19 | 56 | 76 |>100| ggs506-+22-E12
25 50/60
2 B B84299—+86-B13
; o 96 | >100 | >100|>100 | por299-"35-B13
2 A B84204—+23-B12
4 B 68 | >100 | gg4206-+23-E12
40
2 B B84299—+89-B13
z 5 96 | >100 | >100 | >100 | P24299-"39-813

1) «: Insert appropriate letter for the desired version:

Version C (up to 1 GHz):
filters for suppression of electrical equipment

Version D (up to 1 GHz):
filters for the wiring of lines in shielded enclosures and rooms

Version E (up to 1 GHz):

as version D, however with prolonged connector fitting (for thicker walls, particularly for shielded enclosures)

Version F (up to 10 GHz):
for shielded enclosures and rooms

Version G (up to 35 GHz):
for shielded enclosures and rooms

2) For dimensions and fixing dimensions refer to page 336
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Basic filter
with one auxiliary filter and EMP

Basic filter
with two auxiliary filters and EMP

a, [dB] Ordering code!) a, [dB] Ordering code!)
at f [kHz] at f [kHz)
14 | 50 | 100 [1000 14 | 50 | 100 1000
B84204—+21-B112 B84204—+21-B212
52 [>100[>100[>100| boa200~ 212112 | 73 |>100(>100(>100| pog 202172212
B84204—+22-B112 B84204—.22-B212
32 | 88 | 100 1>100|ggs706-.22-E112 | 4° |7100|>1001>1001 gg4506-.22 F212
B84204—+23-B112 B84204—.23-B212
9 | 73 | 85 |>100| ggsr06-.23-E112 | 14 | 94 |7100\>100| gg4206-.23-E212
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Filters incl. overvoltage protection (EMP)

Line filters for 1 and 3 phase systems

The basic filters and/or the basic filters with auxiliary filters are completed by an auxiliary unit
(EMP) of the following dimensions:

S N
(o &) ﬁ:}
xQ
2 i, —
— - e
Fixing dimensions
_é_ ; _¢. “Dimension 29" indicates the hole spacing
| l | between basic filter or basic filter with
i . H auxiliary filter (n) and auxiliary unit (EMP)
EL | ||
/ t ' Dimensions in mm
813 b ' 2
Version Dimensions Fixing dimensions
(typ. values)
L B H by h
mm mm
A 248 248 157 223 223
B 248 315 157 290 223
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Filters for overvoltage protection (EMP)
Filters for communication lines

Filters for the suppression of communication lines, suppression up to 35 GHz.

Filters for communication lines are the basic unit of these filters. The overvoltage protection
is housed in the auxiliary case.

On principle, the technical data, circuit diagrams, mechanical data, and attenuation values of
the filters for communication lines are as far as possible adhered to. The following contain only
deviating and additional data.

Circuit diagram
of overvoltage protection (auxiliary unit)

Input to filter unit

Technical data

Test voltage as filter data, however with separated overvoltage protection
Approx. weight 5009
DC resistance increased by approx. 0.3 Q/line
DC striking voltage < 500V
Surge striking voltage < 800Vat1kV/us
<1600V at 1kV/ns
Rated pulse current 5/10 kA (8/20 ps)
Power follow condition 1<y
Manx. voltage at the filter output:
unsymmetrical symmetrical
at dv/dt =1kV/ns v 1V v<1V
=1kV/ps v=30V v<1V
=0,1kV/ps v=30V v<1V
rated pulse current v=30V
(8/20 ps)
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Filters for overvoltage protection (EMP)
Filters for communication lines

Ordering code

Application

Filter design comprising individual chokes

B84311-C10-B103

B84311-C20-B103

B84311-C30-B103

B84311-C40-B101

Suppression filters for communication lines
matched to 600 Q
pass-band up to 10 kHz

Suppression filters for telephone lines
matched to 600 Q
pass-band up to 3.4 kHz

Suppression filters for control lines
not matched

Suppression filters for communication lines
matched to 600 Q
pass-band up to 50 kHz

Filter design comprising

current-compensated chokes

B84311-C50-B101

B84311-C60-B101

Suppression filters for communication lines
matched to 150 Q
pass-band up to 120 kHz

Suppression filters for communication lines
matched to 150 Q
pass-band up to 300 kHz
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Hex-head screw M10 with cutting ring

and longitudinal hole (6 mm dia) as cable entry (Starting torque when mounting: 50 Nm)

L

—o 1

18
26

i | L

IPI
fi i = ‘
- 5 U;
[ P

Contact area
AN

| e —

Only in case of version A3

20»1 (dummy screw)

~connection, if required
o

Contact area
kL

Cable entry

View “A”

|

—(62)——
,‘__,,_—-{

f——-56

:

¢

&

_‘_

b

r=——55 max—=

1N

Sold

Tightly welded

T o=

A
——

er terminals

208

Mounting holes

Lacquer coated sheet steel

Cr Ni sheet

around circumfe!

Cr Ni steel
bush

rence

(or galv. surface)

®10,5

Solder terminals

Dimensions in mm
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