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SURFACE MOUNT
COMMON MODE CHOKES

Pulse

A TECHNITROL COMPANY

(i

Suited for LAN and Telecom Applications

@

©

@

Reduces radiated EMI| emissions

Filters common mode noise for
EMI reduction

Common mode attenuation from
100 kHz to 1 GHz

Tape & Reel packaging available for
surface mount parts*

Electrical Specifications @ 25°C

I I:‘rin;ary Common Mode Attenuation NPag:
Part No.of | " ‘(')"c‘l"_“ce (dB TYP) DCR of““',:‘eci’
Number Lines (uH MIN) (Q MAX) & Schem.
100KHz 1MHz 10MHz 30 MHz 50 MHz 100 MHz 300 MHz 500 MHz 1 GHz
PE-68624 2 47 11 27 40 44 42 36 26 17 — 0.40 2
PE-65855 2 4700 41 43 49 39 34 26 20 20 12 1.0 4
B2013 2 6300 46 47 43 32 25 29 21 14 16 1.0 3
B4003 2 4700 42 41 48 38 33 21 22 23 17 1.0 6
23Z87SM 3 69 9 24 31 30 29 27 21 16 — 0.20 4
PE-65857 4 22.5 7 20 30 37 38 34 24 13 — 0.22 4
PE-68627 4 24 8 21 32 36 37 36 30 20 — 0.25 4
T8003 4 33 9 13 32 32 30 27 16 17 13 0.20 6
23Z4000SMD 4 36 7 23 35 38 38 36 29 24 — 0.50 5
PE-65854 4 47 3 19 32 36 35 29 12 6 — 0.40 3
23Z104SM 4 68 8 22 28 28 27 25 20 15 — 0.20 5
PE-67540 4 100 14 33 44 48 49 44 34 29 20 0.60 4
PE-65853 4 4700 40 51 38 30 25 20 14 13 — 1.20 3
PE-68602 6 21 6 19 28 34 35 36 34 29 1 0.35 3
23Z106SM 6 68 8 22 29 30 30 29 24 19 — 0.20 5
PE-69011 8 36 8 24 36 39 35 29 18 11 — 0.35 3
23Z105SM 8 68 8 24 30 29 27 24 16 11 — 0.20 5
232109SM 10 7.5 4 9 20 25 26 24 16 11 — 0.20 5
T8008 16 47 7 27 40 44 42 36 26 — — 0.40 6
* When ordering Tape & Reel packaging, add a “T" at the end of the part number (i.e. PE-65738T or 23Z106SMT).
NOTE: Additional common mode chokes are available. Please contact Applications Engineering.
Mechanicals Schematics
PE-68624
265
340 ‘ 673 ‘
‘ 864 X ‘ 0 — PE-68624
100
1 - = —F T 2,54 200 1 .= 6
%:Pulse 4100 LD 5,08 30—e™"M—04
254 280ax
PE-68624 v 660 '
H —
DATE CODE Toso 0451
COUNTRY OF ORIGIN 2,03 114 Weight ............. 0.17 grams
SUGGESTED PAD LAYOUT Tape &Reel ........ ... 1500/reel
Tube ... .. ..... .. .. .. .. 85/tube

x
.098 \1ax
2,49

v

.004/0,100
6 SURFACES

v
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Suited for LAN and Telecom Applications
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A TECHNITROL COMPANY
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Mechanicals Schematics
PE-68602, PE-69011 PE-68602
350 16 1514 1312 11 10 9
075 ‘ 8,89 050
P T el
T270MAX —> T
120 270 Di . Inches
AAAAAAARA e 210 imensions: — ol e
ZPulse T v Unless otherwise specified,
PE-6XXXX GZSSMAX -370 —_pooooooo all tolerances are , .010 1 2 3 456 7 8
COUNTRY OF ORIGIN 9.40 —ll T 0,25
e DATE CODE X
] SUGGESTED PAD LAYOUT PE-69011
olaTYP Weight ......... 0.83 grams 16 15 14 1312 11 10 9
0:46 Tape & Reel ... ... .. 900/reel
Tube .............. 40/tube
200 pax
,,,,,,, LS ¢ D) O D) (J L) o D J
073 350 | 1 040 [].004/0,100 ]
185 8 sst.Oj Tvp 1,02 ‘ 16 SURFACES
0 1vp 0% < eaes — 12345678
PE-65853 229 Tvp »H«—%TYP
o . 00 00
5 ‘ r 030
0,76 760 520
H 19,30 13,20 ﬂ ‘H % Dimensions: M°Nes. PE-65853
720 \ax 10§Pulse 530 600 l LUD oo Unless otherwise specified, 109 8 7 6
18,30 PE-65853 13,46 15,04 100 ‘ all tolerances are + m
.1DATE CODE 284 ) ;0 0.25
e 34
125907 A ‘ﬁ SUGGESTED PAD LAYOUT Weight .. 4.0 grams 3l < &«
] Tape & Reel ... ... .. 150/reel
.010/.020
390 | 025,051 Tube .............. 35/tube 1 2 3 4 5
9,91
4 THY Y
L =200 [[00400,100
072 5,08 .040/.050
183 ‘H 8 Surfaces 1.017127 ‘
| B2013 s %‘
3, 05
F%MATT 030
07
L : B2013
I N 5 T GJO 420 1023 TP Dimensions: "M
Z=Pulse
SBmax | eaia | {37MAX 1e¥6 1 f Unless otherwise specified, 18
l County ofOrigin l \ — all tolerances are (%
,25
T e 1% Tvpﬂ\ \e - " g
N .085 ’ SUGGESTED PAD LAYOUT
216 Weight . ... .. ... 9.5 grams
I — Tray ............... 30/tray 4 5
i B8R
Tl pial%0 (=]t ]
PE-65854
340 1 i 78
8,64 —y
Dimensions: \_nches PE-65854
I = Unless otherwise specified, )
g . all tolerances are , .010 4o0—e~—05
I 76 - 0,26 30— —0g
PE-65854 80y }
patecooe [l , 20— ™—o07
o PE ‘;@*_‘ Weight . ....... .. 0.3 grams 1o 08
6,86
/] SUGGESTED PaD LAYOUT Tape & Reel . ... . .. 1500/reel
Tube ........... ... 60/tube

[ ] 0040,100]

i . y ]
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SURFACE MOUNT
COMMON MODE CHOKES

()

Suited for LAN and Telecom Applications

Pulse

TECHNITROL COMPANY

Mechanicals Schematics
PE-65855 x@-046 +.002/-.000
1,17+0,05/-0,00
CONTACT SURFACE
245 w002 | (DM .345 +.000/-.010 Dimensions: cnes 1 4
6,22:005 | \& 8,76 +0,00/-0,25 " mm
Unless otherwise specified,
P 1 Identitier 7 all tolerances are , .010 2l
15 762 0.2
381 — ' 400 +0001-.010
8 & f 10,16 <000r025 Weight ......... 0.69 grams
I_H_‘ 62%; MAX Tape & Reel ....... 800/reel 2 3
1 T } Tube ............. 40 /tube
* 005 [£].004/0,10]
L9991y AsH AREA 4 SURFACES
0,13
PE-65857, PE-67540 ) H‘ — 50 050 1yp
3,05 12
.030 o805y
- \ \H 0,76 0o EI 0
640 400
8 5 . .
Bruse | o L, ok e PE-65857 PE-67540
600 = . . ; ions: Nches .
590 ax PE.600X ;90 A%8 MAx Dimensions: 8 76 5 8 7 5
ooy J 4~ 00o0oano Unless otherwise specified,
W 2‘23 TYP all tolerances are , .010
3 ﬁ& a0 | 025 .
475 pax— 762 ollee e Sl
fﬁ12 1 \ SUGGESTED PAD LAYOUT Weight .. ............ 2.0 grams
Tape &Reel ....... .. .. 250/reel
220 max Tube ................. 40/tube 123 4 123 4
L4
ol l_.100 \].004/0,100
254 \—‘ml .040/.050 ‘ ‘F
N .085 010/ .020 1,01/1,27
AL 0,2570,51
PE-68627 = 070
i s
- . PE-68627
7,24 . .
Il ?’ Dimensions: —m
.100
254 300 | Unless otherwise specified, 1 o0—euu—>o08
n — 762 —H ]
PE-68627 il 55 e } all tolerances are %05 2 0 7
[[]]IH]E DATE CODE il ' 30— 06
COUNTRY OF %’ L; 2704" ey
585 . 4 o—~~—05
SUGGESTED PAD LAYOUT Weight .. ..... ... 0.3 grams
- Tape & Reel .. ... .. 1500/reel
QL Tube .............. 55/tube
526 MAX N _ _ _
il NINYi
[ ] 0040100
8 Surfaces
.100
23787SM L [T
| 127
HHA
Fil-Mag LY Dimensions: 1S 23287SM
23Z87SM 10,16 6,60 : 6 5 4
Date Code 80 . .
(Country of Origin l 208 Unless otherwise specified,
° v (oo all tolerances are , .005
LR 00| * 013
> — %TYP 076 '
" SUGGESTED PAD LAYOUT A\
— 20 28 T
5,84 6,73
Weight ........ .. 0.5
| | ig grams 753
215 Tape & Reel . ..... .. 750/reel
e o Tube ............. 100/tube

PR N

.005/.010 ‘ 050
0.13/0.25 J T TYP
2 54

020
‘ﬁﬁ MIN
.360
X0
9,14
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Mechanicals Schematics
zaz10:w B
fn " 232104SM
HHHH . . Inches
D .
Fil-Mag mem imensions: e 8 7 6 5
23Z104SM . apn
Date Code 080 Unless otherwise specified,
Soran! “n0n DABOS all tolerances are , .005
GEEE! 2oy T 013 " ' Jl
"‘ L*mTVP SUGGESTED PAD LAYOUT
i or | Weight 05
eight ... ... .. .. .5 grams
t ‘ Tape & Reel ... .. ... 750/reel 12 34
21
2 . Tube ............. 100/tube
L N
. e e
381 1
23Z105SM, 232106SM
.350
8,89 ‘ ‘ .050
127
fnnnnnnnn 23Z2105SM 23Z106SM
HOHHHAAH Dimensions: Inches
. 400 mm 16151413121110 9 1615 1312 10 9
Fil-Mag 016 e ) .
23710XSM o Unless otherwise specified,
Date Code Country of Origin ‘ “noooooo 'ET all tolerances are , .005
o 0,13 S .
f -0 ellesl Ak
mTYF ﬂ‘ 'SUGGESTED PAD LAYOUT (J (J (J (3 . D O D O D O
450 | 265
iy — “* 673 *"
‘ 23Z105SM  23Z106SM 12345678 12 4 5 7 8
:7:2 Weight . ... .. ... 0.8 grams .. ..1.0 grams
¢ 08 Tape &Reel ... ... .. 750/reel ... .. 750/reel
Oo?gjgggj Pfi?w N *m”"” — Tube .......... .. .. 50/tube .. ... 50/tube
Lm0 5?3—-‘
889
[
23Z109SM
AAARAARAAR ]TDDDDDDDOED"L Dimensions: '1<NeS
Fil-Mag N Imensions: = 20191817 161514 13 12 11
23Z109SM 7 090 Unless otherwise specified,
Da.leCode Country of Origin| ‘ l 529 all tolerances are . @ .
CEEEEEEEER 00o0o0000on= 0,13 " 588 "
018 SUGGESTED PAD LAYOUT 0—»‘ k -
—> 045TY
| 600 295 .
528 ‘ “* a 4" Weight ... ... ... 1.3 grams
oo | Tape & Reel .. ... ... 500/reel 12 3456 7 8 910
= e Tube .............. 38/tube
4 N
sos010 § 050 —»‘ ‘«7 MIN ‘\}
0130025 127 20
450 10,67 >
11,43
2324000SMD 300 -
=y L
T oooo - 2324000SMD
A A a4 T
Fil-Mag e Dimensions: "M% 8 765
2324000SMD l 080 Smmo
Date Code “nooo 203 Unless otherwise specified,
Country of Origin e T all tolerances are , .005
TTETEH sueeﬁ;m;.wom 013 | Il
*“ “*%‘WP 395
o2 Weight .......... 2.1 grams 1534
270 Tape & Reel ... ... .. 350/reel
b o o Tube .............. 38/tube

—
.100. 2
f N L:‘ Frria(n \“051”“" A
300 50()*>

i 12,70
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SURFACE MOUNT
COMMON MODE CHOKES

Pulse

A TECHNITROL COMPANY
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Suited for LAN and Telecom Applications

. .
Mechanicals Schematics
T8003 s — —
Tso03| = —
254 - ' 075 . . Inches
I oooo Fi Dimensions: e 87 6 5
Ao b 310 Unless otherwise specified,
EPulse 8,64 all tolerances are , .005
T8003 ] 0.13 | S |
Date Code  Country of Origin —~——0Qooo o|lCe Q
. ol e 085
T T T on 1,14
‘ ‘F%WP SUGGESTED PAD LAYOUT Weight ......... 0.84 grams 1234
i f— 2% — Tape &Reel ........ 750/reel
t 1 Tube ............. 100/tube
210 215
5335 546 0-8°
QL) | N
3x1% 1o L‘ ‘ <020 ‘\/
254 - -~ 8 Surfaces 051
’ 300 360
e 9,14
T8055 015 i
1.9 : 050
20y —— %D’HD EH T2 Dimensions: Inches T8055
R I sio ;E Unless otherwise specified,
=Pulse 864 T all tolerances are , .010 8 7 65
— 4 + —
T8055 610X 0,25
| “noop
Country of Origin (%4.‘ ‘.—
SUGGESTED PAD LAYOUT Weight .......... 0.2 grams
Tape & Reel . ... ... 1750/reel
m ube .............. ube
il Tub 80/tub
(=X
ST | | e 2 99
. 800 |
] e B4003
254
f Di . Inches
imensions: >
270 4 5
Gfe n Unless otherwise specified,
B4003 all tolerances are , .010
DateCode  Countryof Origin | 8,76 ﬂ%‘ L; @j - m
o 4 178 127 !
% % % % J SUGGESTED PAD LAYOUT e ®
Weight . ......... 1.0 grams
310 Tape & Reel ... ... .. 425/reel 1 8
7.62 Tube .............. 50/tube
MAX
O Joowoio] | 25—
8 Surfaces ’
T8008 T8008
1125 (00000C0000oOB0o0oD 1 O—erin—040
e 22 MAX —— ‘ ‘ p—
28,58 480 2 O—esoooo—039
AAAAARAARAAAAARARAR T ; 3 O—eauun—038
— Pul H 40X% 12,19 Dimensions: Incﬁ 5 e 36
= O—eooo—0
=Pulse 29 | l i i
T8008 640 \ax 00000000000000000000 Unless otherwise specified, 6 O—euuu—O35
DATE CODE 16,26 050 ¥ 030 all tolerances are | .010 70——— 034
o COUNTRY OF ORIGIN o7 -~ 40XW * 025
R | 19% 2050 _ /950 T
\ .050 1,27 '<2T13> 100—8Coo—031
| X157 018
T 40X 575 SUGGESTED PAD LAYOUT . 11 O—en—030
.950 ’ Weight ...... .. .. 4.0 grams 12 — 9
O—eoo—0
24,13 ‘F 485 ﬁ Tape & Reel .. ... ... 250/reel 13 08
O—eon—0
2% | Tube ... ...l 15/tube ]
230 yax 150—8coo—026
0°— 8° el
] j*ﬁ . Sj'sr“ 16 0—ean—025
010 [.004/0,10 | % .045 O—m—r o
<ﬁ> 40 Surfaces 4 F4OX 1,14 17 24
’ 18 O—e&an—023

NOTE: The common mode test circuit for surface mount is the same as for through hole and is on the back page.

200—eoooo—0 21

USA 858 674 8100 » Germany 49 7032 7806 0 * Singapore 65 6287 8998 ¢ Shanghai 86 21 32181071 * China 86 755 33966678 ¢ Taiwan 886 3 4643715

www.pulseeng.com

Downloaded from Elcodis.com electronic components distributor

6

(G002.J (4/08)


http://elcodis.com/parts/458444/23Z104SM.html

SURFACE MOUNT

COMMON MODE CHOKES
Suited for LAN and Telecom Applications

® Reduces radiated EMI emissions
2 Filters common mode noise for EMI reduction

& Common mode attenuation from 100 kHz to 1 GHz

Pulse

A TECHNITROL COMPANY

(i

; 1 @ Tube packaging available for through hole parts

Electrical Specifications @ 25°C

Infi:m::n‘::e Common Mode Attenuation N::?;ﬂ

Part N?' of OCL (dB TYP) DCR of Mech.

Number Lines (uH MIN) (Q MAX) & Schem.

100kHz 1MHz 10MHz 30MHz 50 MHz 100 MHz 300 MHz 500 MHz 1 GHz

PE-65944 2 24 1 14 28 32 33 28 13 5 — 0.30 8
PE-67531 2 140 14 34 45 49 50 47 38 32 25 0.60 9
B2005 2 9000 47 47 41 30 22 33 21 15 15 1.0 9
PE-65554 4 24 — 21 32 38 39 34 24 13 — 0.30 8
PE-68002 4 68 7 24 37 41 42 40 31 27 — 0.35 9
232104 4 85 8 23 29 29 28 25 17 11 — 0.20 10
PE-67539 4 140 14 33 44 48 48 43 33 28 19 0.60 9
PE-65542 4 1000 28 41 42 32 22 — — — — 0.70 8
PT5039 4 3600 42 43 42 32 27 17 15 9 13 0.50 8
J0010D11 4 — 9 13 32 35 35 29 13 24 19 0.50 10
PE-65950 4 4700+30% 40 51 37 28 23 20 — — — 1.00 8
PE-65541 4 6000 44 54 33 32 29 — — — — 1.40 8
PE-68613 4 3290 40 51 37 28 23 20 — — — 1.00 10
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SURFACE MOUNT
COMMON MODE CHOKES

(i

Suited for LAN and Telecom Applications

Pulse

A TECHNITROL COMPANY

. .
Mechanicals Schematics
PE-65541, PE-65542, PE-65950
o8 PE-65541
< 558
‘ »‘ ;52% Dimensions: 'Nches PE-65542
mm
12 pulse? £ Unless otherwise specified, PE-65950
PE-65XXX 558 \1ax 400 all tolerances are = .010
DATE CODE 0,25 1 o—fo"i\—o 2
S vy v B0 A o4
7 8 8
5 O_N'v-v-\_o 6
? Weight .. ... ... 0.38 grams 7 ‘.=
oO—R " —0
400 ax Tube ............... 35/tube ° 8
10,16 130
[
—
555 ax - e PE-65554
6_7 65| A %% 1 s ¥ Dimensions: Inmch% 8 76 5
%_g%l;e 480 \iax (E—ﬂ—J(—ff Unless otherwise specified,
DATE CODE 122 o o)o o all tolerances are + 010
C?UNTEV OFSORI(ﬂN [e) 1 0 O, 2 5 || .~ I
.300 olle CollCe
¢ ¢ 7ezj
BOTTOM VIEW
o Weight ........... 2.5 grams 1234
.300
762 MAX Tube ............... 35/tube
.300
PT5039
502
12,75
f [oo oo PT5039
=‘;:_‘;3‘:'? % % Dimensions: 'nches 8 7 6 5
| o o |+ mm-
. QLO 3030 F oo Unless otherwise specified,
T 8X%08 015 all tolerances are + 010
COUNTRY CODE O 25
DATE CODE 520 !
13,20 H
138
3503 L R l SEATING & GAUGE ol 6o [1%ll &
H H U t% PLANE Weight . .......... 2.5 grams
5 !
o0t JI 1] | 100 Tube ... ... 35/tube 3 4
127 »*f; 4X HA
200 A
ﬂ‘ 00 A5,08
~"10,16
DATE CODE
e Dimensions: Nches.
mm PE-65944
Unless otherwise specified,
all tolerances are + 910 10—e&uu—02
0,25 —
—
120 ; 232 max Weight ... ... .. 1.07 grams
- Tube . ....... ... ... . 30/tube

=ik

| | 20 ||

10,2
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THROUGH HOLE — P
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COMMON MODE CHOKES = UIse
S . df LAN dTI A I' . ~—— A TECHNITROL COMPANY
Mechanicals Schematics
PE-67539
00 < 300,
—72,70MAX ] ‘ 7ﬁ‘2 “7 100
2,54
8 5 [ ol ’ -
x %Pulse o o~ o o—] Dimensions: Inches PE 67539
= mm
1'2,0700 MAX |  PE-675XX O O 7382 Unless otherwise specified,
i COUNTRY OF ORIGIN o o _o o— all tolerances are + .010. 8 76 5
i py 0,25
-1 BOTTOM VIEW
||
120 9,53 IAX Weight . ....... ... 2.4 grams DAL LC
SOSLW I ”\,{_L Tube ............... 40/tube
- .020/.025 12 3 4
f 300 0,51/0,64
R
PE-67531
.400
‘ 10,16 L%O Oo
200 — 0O 0o Dimensions: Inches PE-67531
5,08 mm
[ ) v .100 Unless otherwise specified, 2 3
— 254 all tolerances are + .010.
T £ Pulse BOTTOM VIEW 0,25
350 PE-67531 ||
8.89 DATE CODE o o
INTRY OF ORIGIN
TOU ore G‘ Weight .......... 0.76 grams
T T Tube .. ...... ... ... . 40/tube 1 4
| [
120 .300 .020
305 <~ 762 e 051
PE-68002 400
‘ 10,16 ‘
=
fPulse| | PE-68002
PE-68002 .400 MAX
conarer | 1016 Dimensions: m;h% 8 7 6 5
ORIGIN . .
° l Unless otherwise specified,
all tolerances are + .010.
I 0.25 Ie OllG
.300
WMAX Weight ........ 1.4 grams 123 a4
J Tube ............ 50/tube
R —— NI
.100
.300 i —
762 - 135 254 L‘-Sﬂg
3,43 7,62
B2005
% S| 1 Inches
= Di jons: NCNCS
?Blzgglsse 400 1y imensions — B2005
o Dalecfocd)e 10,16 Unless otherwise specified,
] )
qe My oIonIn | all tolerances are + % 10 6
‘e 500 MAX~>‘ ’
12,70
L) || o
500 yax .
12,70 Weight .. ... .. 3.7 grams
| 130 Tube ............ 40/tube 15
V330 ”u uk
B 300 4X @-%:’

400
ot

‘e7,62 0,64
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COMMON MODE CHOKES -—= UIse
. . . ~— A TECHNITROL COMPANY
Suited for LAN and Telecom Applications
Mechanicals Schematics
Fil-Mag
232104
DATE CODE i . |nches
o Comam Dimensions: _— 237104
R o018 Unless otherwise specified,
i AHFWTYP sos all tolerances are + .005 8 7 65
N — L "
1
il
! 63 Weight . ..... .. ... 1.0 grams TS 7
7 A Tube . ... ... ... .. ... 50/tube
o5, ] 5554081 12 34
038
100 .
P k= J [z
300 +.010
762+.0,25
PE-68613 e
12 4 5
FPulse b6 44 Dimensions: Inch_mes PE-68613
00 PE-68613 300 o010 Unless otherwise specified, w8 z8
o " i e tof all tolerances are + .005_
i ORIGIN ——| b b5 0,127 N
- T 7 6 \”
100 D D D D
— 258 7 \“ \ 200, 010
[ 00, o10_| % ¥ Weight ........... 3.5 grams
10,16 ~ 0,25 1 2 4 5
Tube . ........... ... 40/tube
500 ax
12,7
[ 1

J0010D11 - Filtered Connector

EMI FINGER 630
\’::16,00_>

.850
<53 Y59MAX >

125,020
3,187°0,51

IXXXXXXXX
] Date Code
SIGNAL PINS Country of Orgin

A 140
3

56 SHIELD PIN

.620
15,75
498
{285
47#754%41 Dimensions: [nches
; mm
< 1.89181 N Unless otherwise specified,
— 520 all tolerances are + %)
FRONT — 024 25
||| |-FRONT |1« 0.61
040
3040
193 [ |~ X %702
VIR #, —2x 0328 housing POST
® S
1!3 ’Gsl R 8 9/ 064
133 12 2x:984 spiELD PIN
338 | 4 1,63
F A 120
| .25

308 250
e 535

v 7 531 '°
© 0 0
L &6 oo
100 FL— - 1 8x 23549003

2,54 <050 089
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SURFACE MOUNT
COMMON MODE CHOKES

Suited for LAN and Telecom Applications

i

Pulse

A TECHNITROL COMPANY

Common Mode Test Circuit for Surface Mount and Through Hole

[_ _______ A
| I
(P— | e
| I
50 Q D.U.T. 50 Q
HP 3577A
Network Analyzer
Test Notes:

1. Network analyzer calibrated to compensate for 50 Q resistors.

2. All windings on a core are connected in parallel for the test.

3. For multi-core chokes, test data is for one core only. The windings
on the other core(s) are left unconnected (i.e. open).
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