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Foreword

ISO (the International QOrganization for Standardization)~is
federation of national standards bodies (ISO membenr bodig
of preparing International Standards is normally.carried out
technical committees. Each member body interested in

which a technical committee has been established has th
represented on that committee. International organizations,
and non-governmental, in liaison with 1SO;-also take part in 1
collaborates closely with the International Electrotechnical
(IEC) on all matters of electrotechnical*standardization.

Draft International Standards.adopted by the technical co

a worldwide
s). The work
through 1SO
h subject for
e right to be
governmental
he work. ISO
Commission

Mmmittees are

circulated to the member bodies for voting. Publication as anf International

Standard requires approvalby at least 75 % of the member |
a vote.

International Standard ISO 11318 was prepared by Technic|
ISO/TC 150, Implants for surgery, Sub-Committee SC 2, (
implants, in collaboration with IEC Sub-Committee 62D, £
equipment.

Annexes'A and B form an integral part of this International
nexes.C, D and E are for information only.

odies casting

bl Committee
Cardiovascular
Hlectromedical

Standard. An-
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Introduction

The purpose of this International Standard is to specify a standard con-
nector assembly, DF-1, to provide interchangeability between implantable
defibrillator legds and defibrillator pulse generators from different manu-
facturers. The|safety, reliability and function of a particular connector part
are the resporjsibility of the manufacturer.
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INTERNATIONAL STANDARD

ISO 11

318:1993(E)

Cardiac defibrillators — Connector assembly for
implantable defibrillators — Dimensional and test

requirements

1 Scope

This Integnational Standard specifies a unipolar con-
nector assembly, DF-1, intended for use in connecting
implantaljle defibrillator leads to implantable defibril-
lator gengrators which do not produce more than
1 kV/50 A peak output. Essential dimensions and
performance requirements are specified along with
test metHods.

This Intefnational Standard does not specify other
connectof features such as fastening means and ma-
terial. Nof does it address all aspects of functional
compatibflity or reliability of different implantable“de-
fibrillator leads and implantable defibrillator generators
assembled into an implantable defibrillator system.

NOTE 1 |Defibrillator connector systems not’conforming

to this Intgrnational Standard may be safe\and reliable, and
may have tlinical advantages.

2 Normative reference

ing standard“contains provisions which,
ference in-this text, constitute provisions

are subjgct to\revision, and parties to agreements
based on| this ‘International Standard are encouraged

trical and mechanicalconnection to
generator.

3.2 lead connector: That part of the
sembly whichis inserted into the conng

a defibrillator

connector as-
ctor cavity.

3.3 , connector cavity: That part of

he connector

assembly which is part of the defibrillatpr generator.

3.4 sealing mechanism: Circumferential barrier in-

tended to maintain the electrical insul
electrically isolated parts of the connect

3.5 seal zone: Surface in the connec
on the lead connector on which one or 1
intended to bear.

3.6 sealing mechanism zone: Portio
connector (and optionally the connec

ion between
br assembly.

or cavity and
hore seals are

h of the lead
tor cavity) in

which the sealing mechanism is permitted.

3.7 connector cavity GO gauge: Tool
the ability of a connector cavity to acce
nector of maximum size.

3.8 lead connector GO gauge: Tool
the ability of a lead connector to be in
connector cavity of minimum size.

for assessing
bt a lead con-

for assessing
serted into a

to investigate-the—possibitity-of-applying-the-mestre
cent edition of the standard indicated below. Mem-
bers of IEC and ISO maintain registers of currently
valid International Standards.

ISO 7436:1983, Slotted set screws with cup point.

3 Definitions

For the purposes of this International Standard, the
following definitions apply.

3.1 connector assembly: Assembly, consisting of
a lead connector and a connector cavity, for the elec-

3.9 lead connector pin: Conductive e

lement of the

lead connector intended to contact the connector

cavity conductive element.

3.10 defibrillator system: Assembly

consisting of

defibrillator generator and a defibrillator lead(s).

3.11 defibrillator lead: Means of electrically con-
necting a defibrillator generator to the patient.

3.12 defibrillator generator: Portion of the defibril-
lator system which includes the power supply and

electronic circuits.
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3.13 grip zone: Area of lead connector which is
provided for grasping the lead connector during in-
sertion and withdrawal.

3.14 connector contact: Current-carrying interface
between the connector cavity and the lead connector.

4 Requirements

The test methods provided for the requirements that
follow are type (qualification) tests. Equivalent test
methods may_be used. i

dispute, the test methods described in this Inter-
national Standard shall be used.

The tests shgll be conducted at room temperature
unless otherwise specified.

4.1 Defibrillator lead connector
4.1.1 Design requirements

4.1.1.1 Sealing mechanism

At least one geal shall be provided on the lead con-
nector and be|located as specified in figure 1.

4.1.1.2 Dimensions

The lead connector shall have the dimensions speci-
fied in figure 1|.

4.1.2 Other requirements

4.1.2.1 Insention and withdrawal forces

As shipped, the lead connector shall fit completely
into the lead connector GO gauge.(specified in
figure 2. Neither the insertion force nor'the withdrawal
force shall exceed 14 N. After insertion and with-
drawal the lead connector shall comply with figure 1.

4.1.2.2 Deformation dueto.setscrew and grip
zone forces

When tested as described below, the forces imposed
by the securing mechanism shall not cause the lead
connector to be_deformed to the extent that it does

4.1.2.3 Electrical isolation requirement

The lead connector shall provide electrical isolation
between the lead connector pin and the surrounding
fluid. Compliance shall be determined as described in
annex A.

4.1.3 Marking

Marking shall be permanent and legible.

The |
“DF-1" as depicted in figure 3.

4.2 Defibrillator connector cavity

4.2.1 Design requirements
4.2.1.1 Optional seal mechanism

4.2.1.1.1 Location

If provided, seal(s) shall be located at the zohe speci-
fied in figured.

4.2.1.1.2 Electrical isolation requirement

If,provided, seal(s) shall provide electrical [isolation.
Compliance shall be determined as describgd in an-
nex A.

4.2.1.2 Dimensions

The connector cavity dimensions shall be as |specified
in figure 4.

4.2.2 Other requirements

4.2.2.1 Insertion and withdrawal forces

As shipped, the connector cavity shall accept the GO
gauge specified in figure 5. Neither the inserfion force
nor the withdrawal force shall exceed 9 N.|After in-
sertion and withdrawal, the connector cayity shall
comply with figure 4.

not comply whh4-+2-3-
Compliance shall be determined as follows.

Insert the lead connector into a lead connector GO
gauge complying with figure 2. Fasten the lead con-
nector in the centre of zone 1 (see figure 2) with an
M2 setscrew with cup point complying with
ISO 7436, applying a torque of (0,156 + 0,01) N'm.
Apply an axial withdrawal force of (156 + 1) N for
(60 + 10) s to the grip zone and then retract the
setscrew. Check that the lead connector still complies
with 4.1.2.1.

4.2.2.2 Current-carrying requirement
The connector contact shall be capable of carrying

current. Compliance shall be determined as described
in annex B.

4.2.3 Marking

The defibrillator generator shall be marked with the
symbol “DF-1" as depicted in figure 3.
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Dimensions in millimetres

Break sharp corner
K' R 0,5 max.
o2 MEX.

11 max. 3

9,75 min. & ZT%0.13 [B]—

@ 1,25 0,03

® 3,23 20,1
+
|
|
|
!
|
|
|
|
B
|
!
|
|
|

50,25 4,4 0,25 2 1 5 6

9.5£0,25

/]# 0.13 [8]

18 mims

Key

1 Sealifg mechanism zone. Sealing rings as shown are for illustration only and are not restricted as to phape, size or
numbier.

Seal rone (for optional seal mechanism in gonnhéctor cavity), @ 3,23 + 0,1 applies to this zone.
Maximmum length of rigid area.

Minirphum length of rigid area.

@ 3,43 f(g'; applies to this zone.

N A1 &~ WN

Grip zone length dimension,at_the manufacturer's discretion, diameter 4,1 mm max.

Figure 1 — DF-1 lead connector
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Dimensions in millimetres

RuO\.y
Surface finish on all bore diameters to be um

2 (¢[00 ®[AO)

4,12 -01 +0.01 Break
R 0,13 max. 1 ®131 0 /3 0.5 max. x 45° £5°

Vent hole
as
+0,01

@343 0

o 55,

6,5 min. 18 £0,08
28 +2

Key
1 Setscrew fontact zone.
2 ® : indicgites maximum material condition.

3 Material: gpoxy.

Figure' 2 — DF-1 lead connector GO gauge

DF-1

Symbol to be used on the defibrillator lead connector and generator

Figure 3 — Marking
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Dimensions in millimetres unless otherwise noted

3 7
[©[2 0.05 ®@[B @)
4,12 max. ‘
4 S 25 7
6 [©[2 0.05 ®[B ®)
+0,05
1037 0,51min. |5 ®1310 8
f=
£ / /
m_ A
e | w0
' o
/ A
A I R 11 . — NG o YR
/] 17 + 3 =
e
(o)}
6.31min. 350,25 1 2
10,4 min{
18 max.
Key
1 Optignal sealing mechanism zone. The diameéter in this area is required to meet the requirements of 4.2.2.1.
2 Seal pone. Specified diameter applies to ‘this zone only.
3 Whenp lead is locked in place, lead axis shall not be displaced from connector cavity axis by more than 0,07 mm.
4 Lead|connector pin contact zone,
5 @ 1,31 3% applies to this zone only.
6 9 1,31 min. applies to this'zone only.
7 ® Ipdicates maximum/material condition.
8 o 3,43 min. applies-to this zone only.
9 The pore centreline shall be 2,06 mm min. from the defibrillator generator at any point beyond the ogen end of the
conngctor Cavity.
Figure 4 — DF-1 connector cavity
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Dimensions in millimetres

Rad,8
Surface finish on all gauge diameters to be J um

0.008

- +0,01 +0,01
% ®333 0 ®338 0 Knurted handle
: /.
&
o) S
=)
H
— -t 1 R i ]
o~
e
0,3 * 11 ._0‘03
5,18 0,05 4,65 0 4 X 45° £6°
9.8 £0,05 25 min.
i

Figure 5 — DF-1 connector-cavity GO gauge
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Lead connector electrical isolation test

This is a
to be us
facturer

A Aian
ina GisSp

A1 E

The test
test arra
rangeme

Test
wave

a)

b) Test
from
peak

mum

The t
18 m
betws
d) Test
tude,
the p

e) Imme

type (qualification) test and is not intended
ed as a routine production test. The manu-
nay use equivalent test methods; however,

+aad - Ad ahall lha 1iaaAd

+hia at 'y
JLU, LIIID ool IHUI.IIUU oflall DT UsStTuU.

uipment

equipment shall be the electrical isolation
hgement shown in figure A.1. The test ar-
nt shall conform to the following criteria.
signal shall be
orm (figure A.2).

truncated exponential

signal shall have a (1,5 + 0,5) us rise time
10 % (maximum) to 90 % (minimum) of the
voltage and the dV/dT shall be 2 kV/us maxi-

bst signal shall have a minimum duration_of
5, and there shall be a 10 s minimum interval
ben pulses.

pulse shall be 1,5 kV + 5 % jn*peak ampli-
and shall be 750 V minimum-at 18 ms after
bak amplitude.

rse a reference electrode with a minimum

area ¢f 500 mm® in a 9 g/ saline solution not less

than §
lead ¢

0 mm, and not.more than 200 mm, from the
onnector undenrtest.

A.2 Test samples

The sam

bles intended for test shall be in the condition

as shippgd1o the customer.

suring that the lead connector axis
0,07 mm and that no bubbles of aircare
the assembly to remain immersed in

L EY O £av A cmmimiiaa: i

ution at \o/ T O) L 10r a minimum of
to the test.
A3.2 For connectorcavities if o

are used

Place the impedance test pin (see fig
connector <avity and, using the

ommended by the manufacturer, secu
bly with'it submerged in 9 g/l saline ang
no bubbles of air are trapped. Allow th

remain  immersed in the saline
87+ 5) °C for a minimum of 10 day
test.

A.3.3 Test cycles

is offset by
trapped. Allow
the saline sol-
10 days prior

ire A.4) in the
method rec-
re the assem-
ensuring that
e assembly to
solution at
s prior to the

CAUTION — The following test employs high

voltages. Faillure to use safe laborat
may result in severe electrical shock
sonal injury or death to persons

equipment or conducting the test
electrical equipment is also possible.

Test either the lead connector or the cd

for (500 + 50) test cycles by applying
to the assembly.

A.4 Test results

Monitor the last 10 test cycles and o
current leakage complies with the fol

ory practices
causing per-
handling the
Damage to

nnector cavity
the test signal

heck that the
owing criteria

(see fiqure A B):
¢ g 4

A.3 Procedure

A.3.1 For lead connectors

Assemble the lead connector and test cavity (see fig-
ure A.3) while submerged in 9 g/l saline solution, en-

a) from 4 ps to 1 ms, the electrical leakage does not

exceed 50 mA;

b) from 1 ms to the end of the pulse,

leakage does not exceed 10 mA.

the electrical
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4

L T e S
yuatl cnannel oscittoscope

::;gh VU‘\.ILUHC |_‘
probe
—_— M + N
- + —\J ]

000,1% S

|
L
_r Cl ;S%ZD VRI10 V

100 Q, 1% < R2
<

/—— Lead connector body

|

ol

/

Test
fixture

.

x Saline solution

4

Z

XL

74

LReference electrode \- 50 mm to 200 mm separation

) Optional capagifor maximum value: Cl = 1 pF

Figure A.1 — Electrical isolation test arrangement
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E\—/-— max.

1S

N
/ \
1.5 kV £5 % —f—l |
| !
| 1
S i — 750 V min.
// | |
————(—-—/ |
/7 \\-—//
—_———— ,/
S~ e 18 ms min.
\\ d
N\ //
\\ //
\ e
R / \ v
b KV £5% \ e
I’ 1 //
1 /
| ! .7
| ] 7
1 1 e
| | 7z
90 % ! ] //
| 1,
| 17
I r
| 1
| 1
1 |
1 |
t |
| |
| 1
| |
\ 1
\ 1

T=(15 £0,5) us

Figure A.2 — Test signal
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5o

Dimensions in millimetres

0

? 136 -0,01

\L
N
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

e

'”0“1’4

6,31 min.

17 #1

Key

Material: non-copductive epoxy
The provision fof 0,07 mm offset is left to the discretion of the tester.

Figure A.3 — Test cavity

Dimensions in millimetres

Ra0.§
Surface finish on all pin diameters to be M um
faal Brpak sharp corner
o
) 9‘ R 0.S max.
N
N
)
wn w
g \ | g
°% [ i Is
o — T T Ty T
m . ~
8 / \ Y

520,25

9.5 £0,25

Key
1 Material: stainless steel
2 Material: epoxy

10

18 min.

Figure A.4 — Impedance test pin
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50 mA max., from 4 psto1ms
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10 mA max., from 1 ms to end of pulse—

Figure A.5 — Current leakage waveform

18 ms (ref.)

1
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This is a type
to be used as

Annex B
(normative)

Connector cavity current-carrying test

(qualification) test and is not intended
a routine production test. The manu-

facturer may yse equivalent test methods; however,
in a dispute, tHis test method shall be used.

B.1 Equipment

The test equ
carrying test p
test arrangemg

B.2 Specir

The connector
condition as sH

pment shall consist of the current-
in (figure B.1) and the current-carrying
nt (figure B.2).

hen preparation

cavity intended for test shall be in the
ipped to the customer.

B.3 Procedure

CAUTION —
voltages. Fail
may result in
sonal injury

equipment of

The following test employs high
ire to use safe laboratory practices
severe electrical shock, causing per-
or death to persons handling the
conducting the test,"Damage to

electrical equlpment is also possible.

a) Perform th
cavity dry.

b) Install the o
cavity usin
manufactur

test at (37 £ 5) 2C\with the connector

urrent-carrying test pin in the connector
g the fastening mechanism that the
er has.provided for clinical use (e.qg.

B.4 Test results

Monitor the last 10 test cycles and check
voltage drop across the test assembly comp
the following (see figure B.3):

a)

b)

At

drawal force required to remove the current
test pin complies with 4.2.2.1.

setscrew, leaf spring, collet). Complete
trical contact to the current-cafrying tes
shown in figure B.2 and to thevend of t

he elec-
pin as
he feed-

through that enters the defibrillator gengrator (or

the electrical equivalent).

Charge the 200 uF"&-10 % capacitor tg
+ 100) V (see figure B.2). After reaching
voltage, discharge the capacitor through

(1 000
the final
the test

assembly via, the 15 Q + 5 % power registor for

a minimum<of 25 ms. Allow a minimum o

10 sto

elapse between each successive capaditor dis-

charge.

Repeat c) for (500 + 50) cycles and mo
voltage across the test assembly u
oscilloscope.

that the voltage drop waveform decays ¢
tially;

that the peak voltage measured after
4 us of the waveform does not exceed 64

the conclusion of the test, check that t

nitor the
5ing  an

that the
ies with

Xponen-

the first
V.

he with-
Lcarrying

12
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Dimensions in millimetres

- Break sharp corner

5 Y

)

H

S

Al

A
n ey
<
P ——— i —
H b — e — e — —— —— e — e — e —— e — e — ]
o i
<
m
o /

4,95 £0,05

15 min.

Key
1 Matefial: stainless steel
2 Mateyial: epoxy

3 Electflical contact; configuration may vary.

Figure B.1 — Current-carrying test pin

13
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Oscilloscope

Power supply

Mercury-wetted

{ high-voltage relay Connectar cavity
- + - +
(o] (o] (o] (o]
10 kQ £10 % 1B Q5%
e AAA i T e ul A~A
' ' VVv

| 200 uF £10% Current-carryin
[~ 1kV min. 2 Y

test pin
Voltmeter '—|

1 High-current
loop

Single point ground High-voltage probg
Key

1 In the highlighted high-current loop electrical circuit, use as short and heavy wiring as possible to reduce inductance and
resistive logses. Use only soldering, bolting“or welding to make electrical contacts in the high-current loop.

2 The 200 uF|capacitance may be a combination of capacitors.

Figure B.2 — Current-carrying test arrangement

14
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b ps

OS5 VIUX. aiTer & [s

Figure B.3 — Current-carrying test waveform

]

18 ms (ref.)

15
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Annex C
(informative)

Rationale for lead connector electrical isolation test

C.1 Need for electrical isolation test

The implantabl
ity of the lead
Failure to seal

away from the

lation attempt
sue damage
generator.

C.2 Durati

half times any amplitude currgntly envisaged by the

m

e defibrillator system relies on the abil-
connector to seal the connector cavity.
bdequately can lead to current shunting

heart which could make the defibril-
less effective or possibly result in tis-
in the vicinity of the defibrillator

pn of test

(500 + 50) cydles was selected as the number of test

cycles becaus
what is expec
one patient.

C.3 Tests

A truncated ex
1.5+ 0,5) us

b it was considered far in excess of
fed to be experienced clinically in any

ponential waveform with a rise time of
was selected because it is similar to

the output capabilities of implantable defibrillators that

the manufactu
able future. FU
time was cons
exerted by o
sinusoid.

The minimum

rers expect to employ for the foreseé-
rthermore the comparatively rapid rise
idered a greater stress than might be
her waveforms such as _a-damped

duration of 18 ms was selected as be-

ing longer tham any value considered clinically useful

and the amplit

16

de was selected(as being one and one

C.4 Leakage criteria

The current is not measured during-the firs
recognition of the extreme difficulty of a
monitoring a small current in'thé presence o
and rapid voltage step. Thisywas considered
able since it is unlikely Gthat a unit under tg
produce enough currentfeakage during the fi
to cause tissue damage, and subsequently n
specified leakage-criteria.

The allowable feakage levels as detailed belq
selected to“avoid tissue damage and to repr
insignificant loss in output when compareq
many\@mperes typically required to defibrills
tient.

50 mA maximum current leakage for the fi
was considered acceptable, and unlikely to ¢
sue damage, since it is similar to stimulatid
used clinically.

10 mA maximum current leakage for the lag
was considered acceptable, and unlikely to ¢
sue damage, since it is similar to stimulatig
used clinically.

R2 and VR1 of figure A.1 were added to the
cuit to provide improved safety for the test eq
and personnel operating the equipment.

4 pus in
fcurately
f a large

accept-
st could
rst 4 us
neet the

W were
bsent an
| to the
te a pa-

st 1T ms
huse tis-
n levels

t 17 ms
Ause tis-
n levels

test cir-
uipment
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Annex D
(informative)

Rationale for connector cavity current-carrying test

D.1 Need for current-carrying test

A 200 pF capacitor was selected to provide 100 J of

stored energy, which is far in excess

of what the

The implantable defibrillator system relies on the abil-
ity of the connector cavity to make sufficiently good
electrical contact between the pin on the lead con-
nector and the defibrillator generator to carry the de-
fibrillation current to the patient with minimal resistive
losses. If the contact is too resistive, or is unable to
handle the current required, sufficient power may be
in the connector assembly causing damage
to it, or the defibrillation output may be reduced to the
point where it is ineffective.

D.2 Duration of test

(500 £ 90) cycles was selected as the number of test
cycles bpcause it was considered far in excess of
what is expected to be experienced clinically in any
one patignt.

D.3 Test configuration

A capacifor discharge test was selected to provide a
means t¢ deliver high peak currents in a (repeatable,
and easy|to implement, fashion. It also represents the
waveform that the test assembly is-expected to ex-
perience(clinically.

A 100qV source delivered( thorough 15 Q was
selected| to represent a very) severe, but clinically
possible [situation.

manufacturers contemplate using.

25 ms minimum capacitor discharge tir
ted to ensure that the capaciter would b
discharged unless there _Wwas a grqg
borderline failure wouldnrtake approxi
substantially to discharge. the 200 iF c4

D.4 Peak voltage criterion

The voltagetis not measured during th
recognition_of the transients that are
rapidly. switched voltages in the presen
ductanges. This is not expected to reg

ne was selec-
e substantially
ss failure (a
Mmately 16 ms
pacitor).

e first 4 ps in
produced by
ce of stray in-
ult in any de-

gradation of test results since a tgst connector

assembly having a resistance of 0 Q w
a voltage decay with a time constant of
resistance assemblies will have even
decay time constants.

The peak voltage of 65 V represents a
sembly resistance of approximately
connectors in series with a typical
40 Q, this represents a 5 % loss in (
from the defibrillator generator. Any g

Il still result in
3 ms. Higher
onger voltage

connector as-
1 Q. For two
heart load of
utput voltage
reater voltage

loss was considered to be highly undesirable.

D.5 Withdrawal force

A withdrawal force requirement at the ¢
is included to check that the connector
not become welded together.

nd of the test
assembly has
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ISO 11318:1993(E)

Annex E
(informative)

Rationale for requirements of Standard

E.1 Need for connector Standard

Fastening methods are not specified in the Standard

Given the reclant development and commercial use

of implantable

manufacturers
velopment of
implantable ca
many years u
obvious need,

defibrillator systems, clinicians and
alike recognized the need for early de-
a standard connector design. Unlike
diac pacemakers, which were used for
htil a standard connector became an
it was felt that an early start on the

development qf a connector standard for implantable

defibrillator s
necessary, if t

stems was not only prudent but
ne problems experienced with the use

of adapters fol cardiac pacemaker connector designs

were to be av

bided. This Standard will not eliminate

adapters for implantable defibrillator systems, but is

intended to m
inconvenience

E.2 Select
and approa

nimize their use (and, therefore, their
and potential functional problems).

on of basic design concept
ch to Standard

The DF-1 Standard is limited to a unipolar configur-

ation since im

relatively limitg

The decision d

blantable defibrillator technology is still
d.

n a basic design concept has\focused

on the non-inferchangeability of existing( pacemaker

leads (includin
lator systems
that a conven

connectable td

voltage output

The DF-1 lead
contact, a sea

grip zone. The
nector is man

ability of the |

b 1S-1 types) with implantable defibril-
ead connectors. In particular, it is felt
tional pacemaker léad was not to be
a defibrillator pulse generator's high

connector-comprises a pin for electrical
zone,.a\s€aling mechanism zone and
sealing' mechanism on the lead con-
datory and provides the fundamental
pad’connector assembly to isolate the

to-allow manufacturers-to-explore-alternative-methods

of ensuring contact between connector cavity termi-
nals and lead connector terminals. Whatevel fasten-
ing method is used, it is considered” to|be the
responsibility of the manufacterer to’ensure {hat ade-
quate retention of the lead is maintained.

E.3 Specific requirement elements of
Standard

E.3.1 Dimensions (4.1.1.2 and 4.2.1.2)

The connector{in cavity aperture depth in figure 4 of
0,51 mm was' established to allow manufactyrers the
option of “using alternative fastening and| contact
means:

Qnly a unipolar version of the connector asspmbly is
specified. Some space is provided to allow for future
unknown lead/connector innovations or modification.

The lead connector pin cavity has a smaller gliameter
than that of previously used pacemaker leadg (includ-
ing 1S-1). This will prevent inadvertent conngction of
such a system to conventional pacing leads, and thus
prevent delivery of a high-energy shock throggh such
pacing leads.

This standard only ensures physical compatipility be-
tween leads and defibrillation generators and gloes not
address the functional compatibility of the defibrillator
system.

Moreover, although the DF-1 lead connectof can be
inserted into an I1S-1 connector cavity, the DF-1 con-
nector pin cannot make electrical contact with the |S-1
pin cavity.

surrounding fluid from the lead connector pin. The
seal zone on the lead provides a bearing surface for
optional seals in the connector cavity. The optional
seals in the connector cavity are provided to allow the
manufacturers design flexibility. In addition, design
flexibility is provided as regards the sealing mech-
anisms; their size, shape and numbers are not speci-
fied by this Standard.
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E.3.2 Performance (4.1.2 and 4.2.2)

The use of GO gauges permits the assessment of the
fit between connector elements without requiring
design-restrictive specifications regarding the sealing
dimensions and materials. The maximum GO gauge
insertion and withdrawal forces specified are intended
to result in acceptable clinical handling conditions.
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