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I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
MEDICAL ELECTRICAL SYSTEM – INPUT INTERFACE FOR 
HAEMODIALYSIS  EQUIPMENT FOR USE OF EXTERNAL  

ALARMING DEVICE  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ i zation  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ica l  commi ttees  ( I EC National  Commi ttees).  The  object  of I EC i s  to  promote 
i n ternati ona l  co-operation  on  a l l  questions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC publ i shes  I n ternational  Standards,  Techn ical  Speci fi cations,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard i zation  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or agreements  of I EC on  techn ical  matters  express,  as  nearl y  as  poss ible,  an  i n ternati ona l  
consensus  of opi n ion  on  the  re l evant subjects  s i nce  each  techn ical  comm i ttee  has  representati on  from  al l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC Nati ona l  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con ten t of I EC 
Publ i cations  i s  accu rate,  I EC  cannot be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  exten t possib le  i n  thei r national  and  reg i onal  publ i cations.  Any d i vergence  
between  any I EC Publ i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I ndependent  certi fi cati on  bod ies  provide  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  National  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or rel i ance  upon ,  th i s  I EC  Publ i cation  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  pub l i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts.  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

A PAS  is  a  techn ical  speci fication  not fu l fi l l i ng  the  requ i rements  for a  s tandard ,  bu t made  
avai l ab le  to  the  publ ic.  

I EC PAS  63023  has  been  processed  by subcommittee  62D:  E lectromed ical  equ ipment,  of I EC 
techn ica l  comm ittee  62:  E lectrical  equ ipment i n  med ica l  practice  

The  text  of th i s  PAS  i s  based  on  the  
fol l owing  document:  

Th i s  PAS  was  approved  for 
publ i cation  by the  P-members  of the  
comm i ttee  concerned  as  i nd icated  i n  

the  fol l owi ng  document 

Draft PAS  Report on  voting  

62D/1 273/PAS  62D/1 281 /RVD  

 
Fol lowing  publ ication  of th is  PAS,  wh ich  is  a  pre-standard  publ ication ,  the  techn ical  comm ittee  
or subcommittee  concerned  may transform  i t  i n to  an  I n ternational  Standard .  
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Th is  PAS  shal l  remain  val i d  for an  i n i ti a l  maximum  period  of 3  years  starti ng  from  the 
publ ication  date.  The  val i d i ty may be  extended  for a  s ing le  period  up  to  a  maximum  of 3  years,  
at  the  end  of wh ich  i t  sha l l  be  publ ished  as  another type  of normative  document,  or shal l  be  
wi thdrawn .  
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INTRODUCTION  

The effort to  standard ize  an  I NPUT I NTERFACE  i s  based  on  the  request to  connect an  EXTERNAL  
ALARMING  DEVICE  to  the  HAEMODIALYSIS  EQU IPMENT  i n  order to  s top  the  extracorporeal  ci rcu i t.  

Th is  PAS  establ ishes  a  un ique  i n terface  for connection  of an  EXTERNAL ALARMING  DEVICE .  

I n  extracorporeal  treatment d i fferen t hazardous  s i tuations  may occur.  One  major concern  i s  
b lood  loss  to  the  envi ronment.  I n  1 2. 4. 4 . 1 04. 1  of I EC  60601 -2-1 6: 201 2,  d i fferent  techn ical  
solu tions  are  g i ven .  

The  re levant excerpt concern ing  th is  i ssue  from  201 . 1 2 .4 . 4. 1 04. 1  of I EC  60601 -2-1 6: 201 2  
reads  as  fol lows:  

“a)  The  HAEMODIALYSIS  EQUIPMENT  shal l  i ncl ude  a  PROTECTIVE  SYSTEM  to  protect the  PATIENT 
from  extracorporeal  b l ood  l oss  to  the  environment that may cause  a  HAZARD .  

NOTE  1  Today no  system  has  been  devel oped  that  can  total l y be  rel i ed  upon  to  detect b l ood  l oss  to  the  
envi ronment.  The  fol l owing  recommendation  i s  the  best  known  system  to  detect b l ood  l oss  to  the  envi ronment.  

I f a  PROTECTIVE  SYSTEM  i s  u ti l i zing  measurement of the  VENOUS  PRESSURE ,  the  OPERATOR  
shou ld  have  at l east the  poss ib i l i ty to  ad just the  l ower ALARM LIM IT  manual l y as  closel y as  
poss ib le  to  the  current  measurement value.  The  s i ng le  need le  treatment mode needs  
add i ti onal  measures.  

b)  The  HAEMODIALYSIS  EQU IPMENT  sha l l  i ncl ude  a  PROTECTIVE  SYSTEM  to  protect the  PATIENT 
from  extracorporeal  b l ood  loss  to  the  envi ronment caused  by a  rupture  or separation  i n  the  
EXTRACORPOREAL CIRCUIT  d ue  to  excess ive  pressure,  un less  th is  i s  prevented  by i nheren t 
safe  des ign .  

NOTE  2  Th i s  i s  not  re lated  to  separation  of the  PATI ENT CONNECTION  o r access  need le  bu t  related  to  the  
poten tia l  pressu re  that  can  be  generated  by the  pump  wh ich  cou ld  cause  tubing  ruptu re  or j o i n t  separati on  i n  
the  EXTRACORPOREAL  CI RCU IT .  

c)  Operation  of the  PROTECTIVE  SYSTEM  shal l  ach ieve  thefol lowing  safe  cond i tion :  

−  acti vation  of an  aud ib le  and  visual  a larm  s ignal  (see  208. 6. 3. 1 ,  208. 6. 3. 3. 2 ,  
208.6 .3. 3. 1 01 :  

−  s toppage of the  b lood  flow to  the  environment caused  by the  HAEMODIALYSIS  

EQU IPMENT ,  even  under  S I NGLE  FAULT CONDITION ;  

−  i n  the  case  of HAEMOFI LTRATION  or HAEMODIAFI LTRATION ,  s toppage  of the  SUBSTITUTION  
FLU ID  fl ow. ”  

Concern ing  Subclause 201 .1 2.4.4. 1 04. 1  a)  of IEC  60601 -2-1 6: 201 2  

Mon i toring  of the  VENOUS  PRESSURE  i s  not a lways  su i table  for detecti ng  a  b lood  l oss  i n  time,  in  
case  the  venous  puncture  cannu la  s l ips  ou t.  The  VENOUS  PRESSURE  i s  determ ined  main l y by 
the  h ydrau l ic  res istance  of the  venous  puncture  cannu la,  particu larl y wi th  today's  usual  h igh  
b lood  fl ow rates  of up  to  500  m l /m in .  H ence a  VENOUS  PRESSURE  ALARM SYSTEM  i s  not a lways  
able  to  detect whether or not  the  puncture  cannu la  s l i ps  ou t.  

I f d ia l ys is  i s  performed  i n  the  s ing le-need le  mode wi th  on l y one  b lood  pump ("s ing le-need le  
s i ng le  pump",  "SN  cl ick-clack"),  the  VENOUS  PRESSURE  measurement i s  an  in tegral  part  of the  
con trol  system .  An  error i n  th is  con trol  system  (e . g .  pressure  sensor stuck to  l ow value)  m ight  
l ead  to  the  upper changeover poin t of the  VENOUS  PRESSURE  n ever being  reached .  As  a  resu l t,  
the  pressure  becomes  too  h igh ,  the  tubing  system  may burst,  and  the  PATIENT  may lose  a  
great amount of b l ood .  Th is  may requ ire  a  PROTECTIVE  SYSTEM  that  i s  i ndependent of the  
con trol  system ,  e. g .  mon i toring  of the  phase  duration  by an  i ndependent m icroprocessor.  

I nherent safe  des ign  is  e . g .  a  pump rotor that i s  spring -mounted  so  smooth l y that bu rsti ng  of 
the  tubing  i s  not  poss ib le.  However,  i n  th is  case  the  HAZARD  of haemolysis  may exist.  
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Other measures  for preven tion  of overpressure  are  holders  for the  EXTRACORPOREAL CIRCUIT  
l i nes  and  the  DIALYSER  wh ich  make kinking  su fficien tl y un l ikel y.  

B lood  l oss  to  the  envi ronment caused  by d isconnections  or fau l ts  i n  the  EXTRACORPOREAL  
CIRCUIT  cannot  be  prevented  by any PROTECTIVE  SYSTEM .  The  PROTECTIVE  SYSTEM  shou ld  be  
designed  so  that blood  l oss  i s  detected  and  major blood  loss  is  prevented .  Most reported  
cases  of fata l  b l ood  l oss  are  caused  by b lood  access  cannu las  s l ipping  from  the  fi s tu la  or 
graft.  Th is  cannot be  prevented  by the  HAEMODIALYSIS  EQUIPMENT .  Trad i tional l y,  VENOUS  
PRESSURE  mon i tors  have  been  used  for protection  of b lood  loss  to  the  envi ronment.  These  
sensors  detect a  d rop  of the  pressure  i n  the  return  b lood l ine.  I n  case  of a  b lood l i ne  rupture  or 
d isconnection  of the  b lood l ine  from  the  b lood  access  device  (cannu la  or cen tra l  venous  
catheter)  the  pressure  wi l l  d rop  cons iderabl y because  of the  h igh  flow res istance  in  the  b lood  
access  device.  When  the  venous  cannu la  s l i ps  from  a  fi stu la  the  pressure  change  is  usual l y 
too  l ow to  be  detected  by the  VENOUS  PRESSURE  mon i tor.  The  pressure  drops  on l y by the  
amount of the  fi stu la  pressure,  wh ich  i s  typical l y 5  mmHg  – 20  mmHg.  To  avoid  frequent 
nu isance  alarms  caused  by PATIENT  movement the  d i fference between  the  actual  VENOUS  
PRESSURE  and  the  lower pressure  ALARM  LIMIT  i s  u sual l y ad justed  to  1 0  mmHg  – 20  mmHg.  

Mon i tors  employing  pressure  pu lses  or other parameters  may offer g reater sens i ti vi ty bu t may 
a lso  requ ire  up  to  a  m inute  to  detect the  fau l t cond i tion  and  swi tch  off the  b lood  pump.  Wi th  
h igh  b lood  flow th is  may cause  b lood  l osses  of 500  m l ,  wh ich  are  usual l y not fata l  for adu l ts .  

The  effects  of haemorrhage  are  described  by [1 ] 1 .  

Concern ing  Subclause 201 . 1 2.4.4.1 04. 1  c)  of IEC  60601 -2-1 6: 201 2  

As  alarm  reaction ,  the  s topping  of an  occlud ing  b lood  pump  is  cons idered  as  sufficien t.  The  
add i tional  cl osing  of the  safety cl amp adds  on l y l i ttl e  va lue ,  because  a  rupture  wi l l  occur most  
l i kel y at  the  poin t of h i ghest  pressure,  wh ich  normal l y i s  between  the  b lood  pump and  the  
DIALYSER.  I n  th is  case  “retrograde”  b lood  l oss  via  the  venous  b lood l ine  is  neg l ig ib le  compared  
to  the  d i rect b lood  l oss  th rough  the  arteria l  b l ood l ine.  

I f staff i s  not presen t (e. g .  home PATIENT)  or delayed  for a  l ong  period ,  i n  the  case  of venous  
puncture  cannu la  s l ippage,  the  b lood  l oss  from  the  venous  access  (backwards)  may become  
hazardous  to  the  PATIENT .  

An  EXTERNAL ALARMING  DEVICE  cou ld  detect b lood  l oss  to  the  environment from  venous  need le  
d isconnection .  The  a larm  reaction  of the  HAEMODIALYSIS  EQU IPMENT  vi a  the  i nput i n terface  
avoids  fu rther b lood  l oss.  

The  solu tion  i n  th is  PAS  i s  g i ven  by hardware  and  software  wi th  regard  to  the  behaviour of the  
HAEMODIALYSIS  EQUIPMENT  i n  case  of acti vation  by an  EXTERNAL ALARMING  DEVICE .  

I t  i s  the  understand ing  of the  standard  committee  that  i n i ti a l l y as  l i ttle  as  poss ib le  shou ld  
standard ized .  I t  i s  hoped  that  a  quasi -standard  evolves,  wh ich  can  then  be  standard i zed .  

The  des ign  of the  socket and  p l ug  is  under the  responsibi l i ty of the  manufacturers .  

___________ 
1  Numbers  i n  square  brackets  refer to  the  B i b l i ography.  
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MEDICAL ELECTRICAL SYSTEM – INPUT INTERFACE FOR 
HAEMODIALYSIS  EQUIPMENT FOR USE OF EXTERNAL  

ALARMING  DEVICE  
 
 
 

1  Scope 

This  PAS establ ishes  a  un ique  I NPUT I NTERFACE  for connection  of an  EXTERNAL ALARMING  

DEVICE  to  HAEMODIALYSIS  EQU IPMENT .  

The  I NPUT I NTERFACE  of the  HAEMODIALYSIS  EQU IPMENT  i s  des igned  as  a  s imple  solu tion ,  wh ich  
takes  a  SINGLE  FAULT CONDITION  of the  I NPUT I NTERFACE  i n to  account,  to  stop  the  
extracorporeal  b l ood  fl ow i n  case  of need les  s l ipping  ou t  from  the  fistu la  or g raft  detected  by 
the  EXTERNAL ALARMING  DEVICE .  

2  Normative references  

The fo l l owing  documents,  i n  whole  or i n  part,  are  normativel y referenced  i n  th is  document and  
are  ind ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i ti on  ci ted  appl ies .  For 
undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  any 
amendments)  appl i es .  

I EC  60601 -2-1 6 :201 2,  Medical electrical equipment – Part 2-16:  Particular requirements for 
the basic safety and essential performance of haemodialysis,  haemodiafiltration  and 
haemofiltration equipment.  

3 Terms and  defin i tions   

For the  purposes  of th is  document,  the  terms  and  defin i ti ons  g i ven  i n  I EC  60601 -2-1 6: 201 2  as  
wel l  as  the  fo l lowing  terms  and  defin i tions  appl y:  

Additions:   

3. 1  
EXTERNAL ALARMING  DEVICE  
ACCESSORY  that  detects  ALARM  CONDITIONS  

3.2  
INPUT INTERFACE  
part of HAEMODIALYSIS  EQU IPMENT  provid ing  the  possibi l i ty of access  to  an  EXTERNAL ALARMING  

DEVICE .  

3.3  
INTERNAL SIGNAL PROCESSING   

part of HAEMODIALYSIS  EQU IPMENT  i n tended  to  process  s ignals  

3.4 
SIGNAL PLUG  
TERMINAL DEVICE  of the  EXTERNAL ALARMING  DEVICE  for the  connection  to  the  HAEMODIALYSIS  

EQU IPMENT S IGNAL SOCKET  

3.5  
SIGNAL SOCKET  

TERMINAL DEVICE  of the  I NPUT I NTERFACE  
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3.6  
HAEMODIALYSIS  EQUIPMENT GROUND  
ground ing  term inal  connected  to  conductive  parts  for I NTERNAL S IGNAL PROCESSING  

3.7  
SIGNAL GROUND  

ground ing  term inal  connected  to  conductive  parts  for external  s ignal  processing  

4 Appl ication  

4.1  Simpl i fied  ci rcu i t  d iagram  

The s impl i fi ed  ci rcu i t  d i agram  in  F igure  1  provides  a  hardware  solu tion  for an  I NPUT I NTERFACE .  
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EXTERNAL  

ALARMING  DEVICE
Signal  

cable

Imp2

AS
SCB

ALARM  

SIGNAL

switch

AS Pulse train  ALARM  SIGNAL :  duty cycle (pulse duration/period  

duration) =  0,33
AS Pulse train  No ALARM  SIGNAL :  Inverted  pulse train  ALARM  SIGNAL

- Pulse time duration  ALARM  SIGNAL :  0,2 s ± 1 0 %;  duration  of one period  0,6 s ± 1 0 %

- Switching voltage ALARM  SIGNAL  switch:  minimal  6 V;  maximal  30 V

- Switching power ALARM  SIGNAL  switch:  200 mW

TS

Imp3

Imp1 Pulse train  test signal:  No definition

UT:  Transformer input voltage

TS:  Test signal
UP:  Plug  voltage

UA:  ALARM  SIGNAL  voltage

HG:  HAEMODIALYSIS  EQUIPMENT  GROUND

uP:  SIGNAL  PLUG  connected

uA:  ALARM  SIGNAL

Signal  cable:

- 2  m;  

- 4  wires,  0,25 mm
2
;  

- perhaps shielded

HAEMODIALYSIS  EQUIPMENT

uA

SG

UA

Pin1

Pin2

Pin3

Pin4

TS

uP

UP

SG

HG

HG

HG

SG

SIGNAL  

SOCKET/PLUG
Signal  

isolation

Pin6

UT

INPUT  INTERFACE
IN
T
E
R
N
A
L
 S
IG

N
A
L
 P
R
O
C
E
S
S
IN
G

Pin1 :  ALARM  SIGNAL  switch  voltage

Pin2:  SIGNAL  PLUG  connected  output

Pin3:  SIGNAL  PLUG  connected  input

Pin4:  EXTERNAL  ALARMING  DEVICE  signal

Pin6:  Signal  cable shield

SG:  Isolated  SIGNAL  GROUND

SCB:  Signal  cable bridge

 

IEC 

Figure 1  – S impl i fi ed  ci rcu i t  d iagram  

4.2  Period ic functional  check 

A fai l ure  of the  I NPUT I NTERFACE  of the  HAEMODIALYSIS  EQU IPMENT  shou ld  become obvious  to  
the  OPERATOR  a t  l east once  per day when  i n  operational  use.  
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The  check of the  I NPUT I NTERFACE  i s  done  wi th  the  test s ignal  (TS).  For th is  pu rpose,  the  test 
s ignal  i s  set to  operation  vol tage  (OV)  and  the  test resu l ts  are  mon i tored  by the  I NTERNAL 

S IGNAL PROCESSING  un i t.  

The  expected  test cond i ti on  s ignals  and  test  resu l ts  are  l i s ted  i n  Table  1 .  

Table  1  – Period ic functional  check of the  I NPUT INTERFACE  

Test condi tion  uP  uA Test resu l t  

Test  s i gnal  (TS)  =  
operati on  vol tage  (OV)  

HG  UA No  error  

HG  HG  Error  

HG  Imp2  No  error 

HG  Imp3  No  error 

Imp1  UA or HG  or Imp2  or Imp3  Error 

UP  UA or HG  or Imp2  or Imp3  Error 

 

The test  resu l ts  from  Table  1  l ead  to  the  expected  reactions  of the  HAEMODIALYSIS  EQU IPMENT,  
which  are  l i s ted  i n  Table  2 .  

Table  2  – Reaction  of HAEMODIALYSIS  EQUIPMENT   

Test resu l t  Reaction  HAEMODIALYSIS  EQU IPMENT   

No error D i splay status :  test  I NPUT  I NTERFACE  passed    

E rror D i splay s tatus:  test  I NPUT  I NTERFACE  fa i l ed  

 

4.3  Cond i tion  of INPUT INTERFACE  

The s i gnals  of the  connected  SIGNAL PLUG  (uP)  and  ALARM SIGNAL  (uA)  l ead  to  the  resu l ts  
l i sted  i n  Table  3 .  

Table  3  – S ignal  resu l t  of s ignal  input  to  INTERNAL SIGNAL PROCESSING  un i t  

uP  uA S ignal  resu l t  

Imp1  UA No  EXTERNAL  ALARM ING  DEVICE  connected  

Imp1  HG  I NPUT  I NTERFACE  defecti ve  

Imp1  Imp2  EXTERNAL ALARM ING  DEVICE  o r I NPUT I NTERFACE  d efecti ve  

Imp1  Imp3  EXTERNAL ALARM ING  DEVICE  o r I NPUT I NTERFACE  d efecti ve  

UP  UA I NPUT  I NTERFACE  defecti ve  

UP  HG  I NPUT  I NTERFACE  defecti ve  

UP  Imp2  I NPUT  I NTERFACE  defecti ve  

UP  Imp3  I NPUT  I NTERFACE  defecti ve  

HG  UA EXTERNAL ALARM ING  DEVICE  o r I NPUT I NTERFACE  d efecti ve  

HG  HG  EXTERNAL ALARM ING  DEVICE  o r I NPUT I NTERFACE  d efecti ve  

HG  Imp2  No  ALARM  S I GNAL  from  EXTERNAL ALARMING  DEVI CE  

HG  Imp3  ALARM  S IGNAL  from  EXTERNAL  ALARM ING  DEVI CE  

 

International  Electrotechnical  Commission

 



I EC PAS  63023:201 6  © I EC  201 6  – 1 1  –  

4.4  Reaction  of HAEMODIALYSIS  EQUIPMENT  

During  the  treatment,  the  s ignal  resu l t from  Table  3  l eads  to  the  expected  reactions  of the  
HAEMODIALYSIS  EQUIPMENT,  which  are  l i sted  in  Table  4.   

Table  4 – Reaction  of HAEMODIALYSIS  EQUIPMENT  during  the  treatment 

Signal  resu l t  Reaction  HAEMODIALYSIS  EQU IPMENT  du ring  the  treatment  

No EXTERNAL  ALARM ING  DEVICE  
connected  

D isplay status:  no  EXTERNAL ALARM ING  DEVICE  connected  

INPUT I NTERFACE  d efecti ve  – Vi sual  ALARM  S IGNAL  

– Aud ibl e  ALARM  S I GNAL  

–  D i splay status :  I N PUT I NTERFACE  defecti ve  

EXTERNAL ALARMI NG  DEVI CE  o r 
I NPUT  I N TERFACE  defecti ve  

– Vi sual  ALARM  S IGNAL  

– Aud ibl e  ALARM  S I GNAL  

–  D i splay status :  EXTERNAL  ALARM ING  DEVICE  o r I N PUT I NTERFACE  defecti ve  

No  ALARM  S I GNAL  from  EXTERNAL  

ALARM ING  DEVICE  
D i splay s tatus:  EXTERNAL  ALARM ING  DEVICE  i s  connected  

ALARM  S IGNAL  from  EXTERNAL 

ALARM ING  DEVICE  
–  S toppage  of b l ood  fl ow 

– Vi sual  ALARM  S IGNAL  

– Aud ibl e  ALARM  S I GNAL  

–  D i splay status :  EXTERNAL  ALARM ING  DEVICE  i n   ALARM  COND ITI ON  
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