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WWAARRNNIINNGGSS

•• RReeaadd  tthhiiss  OOppeerraattoorr  MMaannuuaall  ccaarreeffuullllyy  bbeeffoorree  uussiinngg  tthhiiss  iinnssttrruu--
mmeenntt  ffoorr  pprrooppeerr  aanndd  ssaaffee  ooppeerraattiioonn..  

•• DDoo  nnoott  uussee  pprroocceedduurreess  ootthheerr  tthhaann  tthhoossee  ssppeecciiffiieedd  iinn  tthhiiss
mmaannuuaall..  

•• OOnnllyy  wweellll--ttrraaiinneedd  ppeerrssoonnnneell  sshhoouulldd  ooppeerraattee  tthhee  iinnssttrruummeenntt..

•• KKeeeepp  tthhee  OOppeerraattoorr  MMaannuuaall  iinn  aa  ppllaaccee  wwhheerree  yyoouu  ccaann  eeaassiillyy
aacccceessss  iitt  wwhheenn  ooppeerraattiinngg  tthhee  iinnssttrruummeenntt..

•• FFoorr  aannyy  qquueessttiioonnss  aabboouutt  tthhee  iinnssttrruummeenntt  oorr  tthhee  mmaannuuaall,,  ccoonn--
ttaacctt  yyoouurr  TToommeeyy  rreepprreesseennttaattiivvee  oorr  llooccaall  ddiissttrriibbuuttoorr..  

•• DDOO NNOOTT RREEMMOOVVEE TTHHEE OOUUTTEERR CCOOVVEERR ooff  tthhee
iinnssttrruummeenntt..  IIff  yyoouu  ddoo,,  yyoouu  mmaayy  bbee  ssuubbjjeecctteedd  ttoo
ddiirreecctt  hhiigghh  vvoollttaaggee..

•• AALLWWAAYYSS  uussee  aa  cclleeaann  pprroobbee  ffoorr  eeyyee  mmeeaassuurreemmeennttss
((sseeee  sseeccttiioonn  1100..22..11))..

•• NNEEVVEERR  uussee  tthhee  pprroobbee  iiff  tthheerree  iiss  aannyy  vviissiibbllee  ddaamm--
aaggee  ttoo  iittss  ttiipp..  SSuucchh  uussee  mmaayy  ccaauussee  aann  iinnccoorrrreecctt
mmeeaassuurreemmeenntt  aanndd//oorr  ddaammaaggee  ttoo  tthhee  ccoorrnneeaa..

•• TThhiiss  iinnssttrruummeenntt  iiss  ddeessiiggnneedd  eexxcclluussiivveellyy  ffoorr  oopphh--
tthhaallmmiicc  uussee..  DDOO NNOOTT  uussee  tthhee  iinnssttrruummeenntt  ffoorr  aannyy
ootthheerr  ppuurrppoossee..

•• TThhee  ccoonnttrroolllliinngg  vvoollttaaggee,,  ppuullssee  rreeppeettiittiioonn  ffrreeqquueenn--
ccyy  aanndd  ppuullssee  dduurraattiioonn  ooff  tthhee  uullttrraassoouunndd  oouuttppuutt
aarree  ffiixxeedd;;  tthheeyy  CCAANNNNOOTT  bbee  cchhaannggeedd..

•• DDOO NNOOTT  uussee  ccaabblleess  oorr  mmeemmoorryy  ccaarrddss  ootthheerr  tthhaann
tthhoossee  ssppeecciiffiieedd  iinn  tthhee  mmaannuuaall..  SSuucchh  ccoonnnneeccttiioonn
mmaayy  rreessuulltt  iinn  ddaammaaggee  ttoo  tthhee  iinnssttrruummeenntt..
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SSYYMMBBOOLLSS

SSYYMMBBOOLLSS UUSSEEDD IINN TTHHIISS MMAANNUUAALL

The symbols used in this manual represent the following:

•• TThhiiss  iiss  aa  pprreeccaauuttiioonn  tthhaatt,,  iiff  uunnhheeeeddeedd,,  wwiillll  rreessuulltt  iinn  aa  hhaazzaarrddoouuss
ssiittuuaattiioonn  wwhheerree  tthheerree  iiss  aann  iimmmmiinneenntt  ddaannggeerr  ooff  sseerriioouuss  iinnjjuurryy
oorr  ddeeaatthh..

•• TThhiiss  iiss  aa  pprreeccaauuttiioonn  tthhaatt,,  iiff  uunnhheeeeddeedd,,  mmaayy  ccaauussee  aa  hhaazzaarrddoouuss
ssiittuuaattiioonn  wwhheerree  tthheerree  iiss  tthhee  ppoossssiibbiilliittyy  ooff  sseerriioouuss  iinnjjuurryy  oorr
ddeeaatthh..

•• TThhiiss  iiss  aa  pprreeccaauuttiioonn  tthhaatt,,  iiff  uunnhheeeeddeedd,,  mmaayy  ccaauussee  mmiinnoorr  oorr
mmooddeerraattee  iinnjjuurryy  oorr  pprrooppeerrttyy  ddaammaaggee..

•• TThhiiss  iiss  aa  ssppeecciiaall  pprreeccaauuttiioonn  tthhaatt  iiss  rreellaatteedd,,  eeiitthheerr  ddiirreeccttllyy  oorr
iinnddiirreeccttllyy,,  ttoo  ppeerrssoonnaall  ssaaffeettyy  oorr  ttoo  pprrootteeccttiioonn  ooff  pprrooppeerrttyy..
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11..11    CCaauuttiioonnaarryy  NNootteess

11..  PPRRIIOORR TTOO UUSSEE

11..11    CCaauuttiioonnaarryy  NNootteess

•• RReeaadd  tthhiiss  OOppeerraattoorr  MMaannuuaall  ccaarreeffuullllyy  bbeeffoorree  uussiinngg  tthhee  iinnssttrruummeenntt
iinn  oorrddeerr  ttoo  ooppeerraattee  iitt  pprrooppeerrllyy  aanndd  ssaaffeellyy..

•• DDoo  nnoott  uussee  aannyy  pprroocceedduurreess  tthhaatt  aarree  nnoott  ssppeecciiffiieedd  iinn  tthhee  mmaannuuaall..

•• OOnnllyy  wweellll--ttrraaiinneedd  ppeerrssoonnnneell  sshhoouulldd  ooppeerraattee  tthhiiss  iinnssttrruummeenntt..

•• WWhheenn  iinnssttaalllliinngg  tthhiiss  iinnssttrruummeenntt,,  oobbsseerrvvee  tthhee  ffoolllloowwiinngg::

- Do not install the instrument in a place where it might be
exposed to moisture or chemicals.

- Do not install the instrument in a place where it is subject to
adverse conditions, such as direct sunlight, high temperature,
excessive humidity, dust, sulfur or salt.

- Ascertain that any adverse factors such as excessive slope,
vibration and impact will not endanger the instrument (includ-
ing during transportation).

- Do not install the instrument in or near the storage area of
chemical substances or where any gas may be generated.

- Follow frequency, voltage and allowable current (or allowable
power consumption) specifications.

-  Be cautious of electrical power conditions such as discharge,
polarity, etc.

-  Ascertain that the power source is properly grounded.

•• BBeeffoorree  uussiinngg  tthhiiss  iinnssttrruummeenntt,,  oobbsseerrvvee  tthhee  ffoolllloowwiinngg::

- Ascertain that all cables and cords are properly connected.
- Carefully inspect the probe tip before using.

•• WWhhiillee  uussiinngg  tthhiiss  iinnssttrruummeenntt,,  oobbsseerrvvee  tthhee  ffoolllloowwiinngg::

- Always make sure that the patient is comfortable.
- If any complication or abnormality is encountered, either with

the patient or the instrument, ensure the safety of the patient
by discontinuing testing.

- Make sure the patient has no contact with the instrument
(other than the probe) during testing.

•• AAfftteerr  uussiinngg  tthhiiss  iinnssttrruummeenntt,,  oobbsseerrvvee  tthhee  ffoolllloowwiinngg::

- Be sure to clean the probes after each use (see section
10.2.1).
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11..22    UUnnppaacckkiinngg

11..22    UUnnppaacckkiinngg

When unpacking the instrument, make sure that all of the components are present and that
none of them are visibly damaged. If any items are missing or damaged, contact your Tomey
representative.

List of Components:

• Main unit

• Biometry probe

• Probe holder

• Foot switch

• Power cord

• Memory card

• Biometry test piece

• Printer paper

• Dust cover

• Fuses (2)

• Operator manual

Pachymetry Components:

• Pachymetry probe

• Pachymetry test piece

- When disconnecting the power cord, hold the plug, not the
cord, and do not use excessive force.

- If you do not plan to use the instrument for a considerable
period of time, refer to Section 10.4 for storage instructions.

•• IInn  ccaassee  ooff  aa  mmaallffuunnccttiioonn,,  ddoo  nnoott  aatttteemmpptt  ttoo  rreeppaaiirr  tthhee  iinnssttrruummeenntt
yyoouurrsseellff..  PPllaaccee  aa  ssiiggnn  oonn  tthhee  iinnssttrruummeenntt  iinnddiiccaattiinngg  tthhaatt  iitt  iiss  mmaall--
ffuunnccttiioonniinngg  aanndd  ccoonnttaacctt  yyoouurr  TToommeeyy  rreepprreesseennttaattiivvee..

•• BBee  ssuurree  ttoo  kkeeeepp  tthhee  bbooxx  aanndd  tthhee  ppaacckkiinngg  mmaatteerriiaall  ffoorr  uussee  iiff  tthhee
iinnssttrruummeenntt  iiss  mmoovveedd  ttoo  aannootthheerr  llooccaattiioonn..
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11..33    OOuuttlliinnee  ooff  OOppeerraattiioonn

11..33    OOuuttlliinnee  ooff  OOppeerraattiioonn

The AL-2000 is an ultrasound instrument designed for measuring the axial length of the eye and
the thickness of the cornea for medical ophthalmic use.

•• Ultrasound energy is emitted from the probe tip.  The probe acts as both the transmitter
and receiver of ultrasound energy.  

•• Some of the energy is reflected back toward the probe in the form of echoes.  Measurement
data can be calculated based on the time it takes the echoes to travel back to the probe
from the eye and the preset converted velocity. 

•• The time from the echo for the corneal epithelium to the echo for a measuring object is
measured. The  length of a biological object is calculated using a set conversion value for
the speed of sound. 

L = V x t/2

where L  =  length of the biological object
V =  converted sound speed
t  =  measuring time

•• The axial length and corneal thickness measurement are acquired automatically and do not
depend on the operator's experience and capability.

•• IOL power calculation can be performed immediately after measuring the axial length.  Six
standard IOL formulae are provided. 

•• The instrument can store axial length, corneal curvature and implanted IOL data, on the
basis of which personal lens constants may be determined.

11..44    SSooffttwwaarree  VVeerrssiioonn

The version of the installed software appears on the monitor when the instrument is turned on.



AL-2000 Biometer & Pachymeter

4



22..  CCOOMMPPOONNEENNTTSS
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22..11    FFrroonntt  aanndd  rriigghhtt  ssiiddee  ooff  AALL--22000000

PPrriinntteerr
Prints measured data and calculated results

PPoowweerr  iinnddiiccaattoorr
Lit when power is on.

PPrriinntteerr  CCoovveerr
Remove the cover in order to replace the
printer paper.

PPrroobbee  hhoollddeerrss
When the probes are not in use, place
them in the holders. 

The upper holder is for the pachyme-
try probe. 
The lower holder is for the biometry
probe.

TTeerrmmiinnaall  ffoorr  PPaacchhyymmeettrryy  PPrroobbee
The probe for corneal thickness
measurement is connected here.

TTeerrmmiinnaall  ffoorr  BBiioommeettrryy  PPrroobbee
The probe for axial length meas-
urement is connected here.

MMeemmoorryy  ccaarrdd
Stores acquired data.

FFoooottsswwiittcchh
Depress to acquire data in the manual mea-
surment mode

BBiioommeettrryy  pprroobbee
Use for axial length meas-
urement.

SSccrreeeenn  ((ttoouucchh  ppaanneell))
Measurement data and other information are
displayed on the screen. The instrument is
operated by touching the keys.
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22..22    BBaacckk  aanndd  lleefftt  ssiiddee  ooff  AALL--22000000

22..22    BBaacckk  aanndd  lleefftt  ssiiddee  ooff  AALL--22000000

PPoowweerr  ssuuppppllyy  tteerrmmiinnaall  ffoorr  cchhiinn  rreesstt  ffiixxaattiioonn  lliigghhtt  
The power plug for the fixation light for the chin-
rest (AL-1100) is inserted here.

PPoowweerr  sswwiittcchh
Press the “l” side of the switch to turn on
the power. Press the “O” side to turn if off.

CCoonnttrraasstt  aaddjjuusstteerr
Controls the contrast of the
screen.

TTiilltt  ssttaanndd
Tilts the instrument to achieve better
visibility of the screen, if necessary.

PPoowweerr  ssuuppppllyy  tteerrmmiinnaall
The power cord is connected here.

RRSS--223322CC  tteerrmmiinnaall
The RS-232C cable is connected
here.

PPoowweerr  ccoorrdd  wwiitthh  33--pprroonngg  pplluugg
Connection of this cord to a 3-prong
power receptacle provides power to
the AL-2000.

FFoooottsswwiittcchh  TTeerrmmiinnaall
The footswitch is
connected here.
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33..11    SSaaffeettyy  PPrreeccaauuttiioonnss

33..  SSEETTUUPP
33..11    SSaaffeettyy  pprreeccaauuttiioonnss

33..22    PPrreeppaarriinngg  tthhee  iinnssttrruummeenntt  ffoorr  uussee

33..22..11    IInnssttaallllaattiioonn  SSiittee

• Ascertain that the power receptacle is electrically grounded and be sure to use
the 3-prong power cord provided.

• Do not install the instrument in a location where it might be exposed to moisture
or chemicals.

• Do not install the instrument in a place where it is subject to adverse conditions,
such as direct sunlight, high temperature, excessive humidity, dust, sulfur or salt.

• Ascertain that any adverse factors such as excessive slope, vibration and impact
will not endanger the instrument (including during transportation).

• Do not put anything on top of the instrument.

• Make sure that there is no equipment that generates a strong magnetic field near
the instrument.

•• AALLWWAAYYSS  cclleeaann  tthhee  pprroobbee  ttiipp  bbeeffoorree  ttaakkiinngg  aa  mmeeaassuurree--
mmeenntt  oonn  aa  hhuummaann  eeyyee  ((sseeee  sseeccttiioonn  1100..22..11))..

•• NNEEVVEERR  uussee  tthhee  pprroobbee  iiff  tthheerree  iiss  aannyy  vviissiibbllee  ddaammaaggee  ttoo
iittss  ttiipp..  SSuucchh  uussee  mmaayy  ccaauussee  aann  iinnccoorrrreecctt  mmeeaassuurreemmeenntt
aanndd//oorr  ddaammaaggee  ttoo  tthhee  ccoorrnneeaa..

•• TThhiiss  iinnssttrruummeenntt  iiss  ddeessiiggnneedd  eexxcclluussiivveellyy  ffoorr  oopphhtthhaallmmiicc
uussee..  DDOO NNOOTT  uussee  tthhee  iinnssttrruummeenntt  ffoorr  aannyy  ppuurrppoossee
ootthheerr  tthhaann  oopphhtthhaallmmiicc  uussee..

•• DDOO NNOOTT  uussee  aannyy  ccaabblleess  oorr  mmeemmoorryy  ccaarrddss  ootthheerr  tthhaann
tthhoossee  ssppeecciiffiieedd  iinn  tthhiiss  mmaannuuaall..  SSuucchh  uussee  mmaayy  rreessuulltt  iinn
ddaammaaggee  ttoo  tthhee  iinnssttrruummeenntt..

SSttrroonngg  mmaaggnneettiissmm  mmaayy  ccaauussee  iinntteerrffeerreennccee  aanndd  mmaayy  rreessuulltt
iinn  iinnccoorrrreecctt  mmeeaassuurreemmeenntt..
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33..22    PPrreeppaarriinngg  ffoorr  UUssee  

33..22..22    CCoonnnneeccttiioonn  ooff  aacccceessssoorriieess

aa))  IInnsseerrttiinngg  tthhee  pprroobbee  hhoollddeerr

bb))  CCoonnnneeccttiinngg  tthhee  bbiioommeettrryy  pprroobbee

cc))  CCoonnnneeccttiinngg  tthhee  ppaacchhyymmeettrryy  pprroobbee  

dd))  CCoonnnneeccttiinngg  tthhee  ppoowweerr  ccoorrdd

1. Insert the protruding rectangular tabs (1)
on the probe holder into the holes (2) on
the right side of the instrument.

2. Push inward on the center of the probe
holder (3) and pull it downward to lock it
in place.

Plug the biometry probe connector (1) into
the terminal (2) labeled BIO on the right side
of the instrument. When it is properly insert-
ed, you will hear it click.

Plug the pachymetry probe connector (1)
into the terminal (2) labeled PACHY on the
right side of the instrument. When it is prop-
erly inserted, you will hear it click.

Plug the power cord connector (1) into the
terminal (2) on the back of the AL-2000
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33..22    PPrreeppaarriinngg  ffoorr  UUssee  

ee))  CCoonnnneeccttiinngg  tthhee  ffoooott  sswwiittcchh

ff))  IInnsseerrttiinngg  aanndd  rreemmoovviinngg  tthhee  mmeemmoorryy  ccaarrdd

1. Plug the connector (1) for the foot switch
to the terminal (2) labeled FOOT SW on
the back of the AL-2000. Line up the slot
of the connector with the tab on the ter-
minal.

2. To secure the connector, turn the locking
ring (3) until you hear it click into place.

•• BBeeffoorree  uussiinngg  tthhee  mmeemmoorryy  ccaarrdd  ffoorr  tthhee  ffiirrsstt  ttiimmee,,  sseett  tthhee  bbaatt--
tteerryy  iinn  aaccccoorrddaannccee  wwiitthh  tthhee  IInnssttrruuccttiioonn  MMaannuuaall  ffoorr  MMeemmoorryy
CCaarrdd  ((llooccaatteedd  iinn  tthhee  bbooxx  tthhaatt  ccoonnttaaiinnss  tthhee  ccaarrdd))..  FFoollllooww  tthhee
iinnssttrruuccttiioonnss  ffoorr  BBNN--HHSSRR sseerriieess..

•• SSiinnccee  tthhee  mmeemmoorryy  ccaarrdd  ppooppss  qquuiicckkllyy  oouutt  ooff  tthhee  sslloott  wwhheenn
rreemmoovveedd,,  hhoolldd  tthhee  eeddggee  ooff  tthhee  ccaarrdd  wwhheenn  pprreessssiinngg  tthhee  bbuutt--
ttoonn  ffoorr  ccaarrdd  rreemmoovvaall..

Inserting the card:
Hold the front of the memory card toward
you and insert it into the slot until the card is
aligned with the removal button (1).

Removing the card:
Remove the memory card by pressing the
button (2).
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33..22    PPrreeppaarriinngg  ffoorr  UUssee  

33..22..33    CChhiinn  rreesstt  iinnssttaallllaattiioonn  ((AALL--11110000))

An optional chin rest with a fixation light is available for use when measuring axial
length. 

aa))  IInnssttaalllliinngg  tthhee  cchhiinn  rreesstt

bb))  CCoonnnneeccttiinngg  tthhee  ffiixxaattiioonn  llaammpp  ppoowweerr  pplluugg

The entire chin rest apparatus is shown in the
upper figure. The lower figure shows a larger
view of the top portion.

1. Grasp the slider (1) on both sides to immo-
bilize it.

2. From the operator’s side, carefully insert the
biometry probe into the slider until it locks
into place. (Be careful not to damage the
eye contact area of the probe.)

3. Coil the probe cord twice (as shown) and
secure it with the cord hook (2). The cord
length (3) from the probe to the hook
should be approximately 20 cm to prevent
tension on the cord when the slider is
moved forward during measurement.

Insert the power plug (1) for the chinrest fixa-
tion lamp into the terminal (2) labeled “FIX
LIGHT” on the back of the AL-2000.

The fixation lamp lights up when the AL-2000
power is turned on.

MMaakkee  ssuurree  tthhaatt  tthhee  sslliiddeerr  mmoovveess  ssmmooootthhllyy..



AL-2000 Biometer & Pachymeter

11

44..11    BBiioommeettrryy  MMooddee  SSeettuupp

44..  BBIIOOMMEETTRRYY ((AAXXIIAALL LLEENNGGTTHH MMEEAASSUURREEMMEENNTT))

44..11    BBiioommeettrryy  MMooddee  SSeettuupp
44..11..11    TTuurrnniinngg  oonn  ppoowweerr  aanndd  iinniittiiaall  aaddjjuussttmmeennttss

•• AALLWWAAYYSS  cclleeaann  tthhee  pprroobbee  ttiipp  bbeeffoorree  ttaakkiinngg  aa  mmeeaassuurree--
mmeenntt  oonn  aa  hhuummaann  eeyyee  ((sseeee  sseeccttiioonn  1100..22..11))..

•• NNEEVVEERR  uussee  tthhee  pprroobbee  iiff  tthheerree  iiss  aannyy  vviissiibbllee  ddaammaaggee  ttoo  iittss
ttiipp..  SSuucchh  uussee  mmaayy  ccaauussee  aann  iinnccoorrrreecctt  mmeeaassuurreemmeenntt  aanndd//oorr
ddaammaaggee  ttoo  tthhee  ccoorrnneeaa..

BBeeffoorree  ttuurrnniinngg  oonn  tthhee  ppoowweerr::

•• MMaakkee  ssuurree  tthhaatt  tthhee  ppoowweerr  pplluugg  iiss  pprrooppeerrllyy  ccoonnnneecctteedd  ttoo  tthhee
rreecceeppttaaccllee..

•• MMaakkee  ssuurree  tthhee  bbiioommeettrryy  pprroobbee  iiss  pprrooppeerrllyy  ccoonnnneecctteedd..

1. Turning on the power switch (1) at the upper
left side of the instrument initiates self-
checking of the probe. If the biometry probe
is not detected (i.e., no probe or pachyme-
try probe connected), the message “Probe
Check ... NG” (no good) will be presented.

2. Adjust the contrast of the screen with the
contrast adjuster (2). 

3. Tilt the screen forward by pulling out the
“legs” (3) on the bottom of the instrument,
if desired.

IIff  tthhee  ssccrreeeenn  iiss  nnoott  ttoouucchheedd  ffoorr  aapppprrooxxiimmaatteellyy  33  mmiinnuutteess,,  tthhee  aauuttoo--
mmaattiicc  ppoowweerr  ssaavviinngg  ffuunnccttiioonn  iiss  aaccttiivvaatteedd  aanndd  tthhee  ssccrreeeenn  wwiillll  bbeeccoommee
ddaarrkk..  TToo  rree--iilllluummiinnaattee  tthhee  ssccrreeeenn,,  ttoouucchh  iitt..

IIff  tthhee  iinnssttrruummeenntt  ssttaarrttss  uupp  iinn  PPaacchhyymmeettrryy  mmooddee,,  ttoo  cchhaannggee  ttoo
BBiioommeettrryy  mmooddee::

aa..  PPrreessss  tthhee  UUTTIILLIITTYY bbuuttttoonn  aatt  tthhee  bboottttoomm  ooff  tthhee  ssccrreeeenn..
bb..  PPrreessss  tthhee  AALL  bbuuttttoonn  nneeaarr  tthhee  bboottttoomm  ooff  tthhee  ssccrreeeenn..
cc..  PPrreessss  tthhee  OOKK bbuuttttoonn  ttoo  tthhee  rriigghhtt  ooff  tthhee  AALL bbuuttttoonn..

•• AAss  wwiitthh  aannyy  uullttrraassoouunndd  iinnssttrruummeenntt,,  iitt  iiss  rreeccoommmmeennddeedd
tthhaatt  tthhee  eexxppoossuurree  bbee  kkeepptt  aass  llooww  aass  rreeaassoonnaabbllyy  aacchhiieevv--
aabbllee  ((AALLAARRAA))..
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44..11    BBiioommeettrryy  MMooddee  SSeettuupp

44..11..22    DDeessccrriippttiioonn  ooff  WWiinnddoowwss

aa))  MMeeaassuurreemmeenntt  wwiinnddooww

EEyyee  ttyyppee//ccoonnvveerrtteedd  vveelloocciittyy
Displays the eye type to be measured and
the converted velocity.

PPaattiieenntt,,  PPhhyyssiicciiaann,,  DDaattee  && TTiimmee
Displays the patient’s name and ID number,
the physician’s name and the date and time.

MMeeaassuurreemmeenntt  mmooddee
Automatic (Hand/Chin) and
manual measurement modes
are available.

GGaaiinn
Displays the gain. Press to
change (8 levels).

EEyyee  ((RR//LL))
Displays the eye to be
measured (right or left).

RReettiinnaall  wwaavveeffoorrmm  ccuurrssoorr  sseelleeccttiioonn
The waveform to the right of this
cursor is taken as the retinal
waveform.

IIOOLL kkeeyy
Press to enter the IOL calculation mode.

UUttiilliittyy  kkeeyy
Press to display to Utility window.

EEddiitt  kkeeyy
Press to display the measurement review window.

RReettiinnaall  wwaavveeffoorrmm  ccuurrssoorr  sshhiifftt  kkeeyy
Press to shift the position of the
retinal waveform cursor.

RReettaakkee  kkeeyy
Deletes the measurement data
of right (R) or left (L) eye.

CClleeaarr  kkeeyy
Deletes the measure-
ment data of both eyes.



bb))  MMeeaassuurreemmeenntt  rreevviieeww  wwiinnddooww  ((11))
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44..11    BBiioommeettrryy  MMooddee  SSeettuupp

SSttaannddaarrdd  ddeevviiaattiioonn
Standard deviation of axial
length measurements.

RRaannggee
Difference between minimum and maxi-
mum axial length measurement.

LL
Maximum axial length.

MMeeaann  aaxxiiaall  lleennggtthh
Mean of the axial length
measurements.

AA--mmooddee  wwaavveeffoorrmm
A-mode waveform is displayed in
real time during measurement.

MMeeaassuurreedd  ddaattaa
Each row displays memory number, axial length,
anterior chamber depth and lens thickness for
each individual measurement. The last row dis-
plays the mean of all measurements.

CCaalliippeerr  kkeeyy
Press to switch to caliper window.

PPrriinntt  kkeeyy
Press to obtain a printout
of the data.

SS
Minimum axial length.

MMeemmoorryy  kkeeyy
Press to store data on the
memory card.
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44..11    BBiioommeettrryy  MMooddee  SSeettuupp

cc))  MMeeaassuurreemmeenntt  rreevviieeww  wwiinnddooww  ((22))

SSeelleecctteedd  mmeeaassuurreemmeenntt  
Displays the waveform for the selected meas-
urement and indicates the memory number.

DDiissppllaayy  sseelleeccttiioonn
The selected measure-
ment is highlighted.

LLeevveell  ccuurrssoorr//lleevveell  lliinnee
In the automatic measure-
ment mode, the measure-
ment data are acquired only
when there are crests rising
above the cursor level.

MMeemmoorryy  KKeeyy
Press to store data on
the memory card.

SSeelleeccttiioonn  kkeeyyss
Used to select the measure-
ment data to be displayed.

MMeeaassuurreemmeenntt  ccuurrssoorr//mmeeaass--
uurreemmeenntt  lliinnee
Distances are measured
from the level of this cursor.

SSeelleecctt  kkeeyy
Select Axial length
measurement to
be used for IOL
calculation.

RReeccaallll  kkeeyy
Press to retrieve data
that were deleted
using the Delete key.

DDeelleettee  kkeeyy
Deletes data.

MMeeaassuurree  kkeeyy
Press to change to the
measurement window.
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44..11    BBiioommeettrryy  MMooddee  SSeettuupp

44..11..33    SSeettttiinngg  tthhee  mmeeaassuurreemmeenntt  ccoonnddiittiioonnss

Before measuring axial length, the following measurement conditions should be set:

• Patient name, patient ID and physician name
• Eye (right/left)
• Eye type
• Gain
• Measurement mode
• Retinal waveform

aa))  PPaattiieenntt  nnaammee,,  ppaattiieenntt  IIDD nnuummbbeerr  aanndd  pphhyyssiicciiaann  nnaammee

bb))  SSeettttiinngg  tthhee  eeyyee  ttoo  bbee  mmeeaassuurreedd

SSttoorreedd  ddaattaa  aarree  ccoonnttrroolllleedd  bbyy  IIDD nnuummbbeerrss..  IIff  yyoouu  ppllaann  ttoo
ssttoorree  ddaattaa  oonn  tthhee  mmeemmoorryy  ccaarrdd,,  yyoouu  mmuusstt  eenntteerr  aa  ppaattiieenntt  IIDD
nnuummbbeerr..

Up to 10 letters can be entered for each
item.

1. Touch the IInnddeexx key (1) on the measure-
ment window (fig. 1) to display the
Name/ID entry window (fig. 2). 

2. Touch the number keys and the alphabet-
ic character keys (2) to enter the patient’s
name, ID number and physician’s name.
If the physician’s name is already regis-
tered in the Physician List, it can be
selected by pressing the corresponding
number (6).

To switch between letters and numbers,
use the switch-over key (3). In the event
of an erroneous entry, touch the DDeelleettee
key (4).

3. To set the entered value and advance to
the next entry, touch the RReettuurrnn key (5).
The cursor location indicates the catego-
ry of the next entry.

4. Touch the IInnddeexx key (1) again to return to
the measurement window (fig. 1).

Touch the EEyyee key (1) to select the eye you
wish to measure (right or left).

The right eye (OD) or the left eye (OS) is
selected alternately each time the EEyyee key
is touched.
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44..11    BBiioommeettrryy  MMooddee  SSeettuupp

cc))  SSeettttiinngg  tthhee  eeyyee  ttyyppee  aanndd  ccoonnvveerrtteedd  vveelloocciittyy

The AL-2000 can be set to measure the following types of eyes:

• Normal: Select when the lens nucleus of the patient’s eye is rather soft, e.g.,
incipient cataract.

• Dense cataract: Select when the lens nucleus of the patient’s eye is rather
hard, e.g., hypermature cataract.

• Aphakic: Select when the patient’s eye is aphakic.
• Pseudophakic: Select when the patient’s eye is pseudophakic.

1. Touch the EEyyee  ttyyppee key (1) on the
measurement window (fig. 1) to display
the window shown in fig. 2.

2. Select the eye type (2) by touching the
desired option. 

3. Touch the VVeelloocciittyy key (3) to change
the converted velocity for the selected
eye type (fig. 3).

4. Enter the converted velocity using the
number keys (4). See range of convert-
ed velocities below.

In the event of an erroneous entry,
touch the DDeelleettee key (5).

5. Press the RReettuurrnn key (6) to set the
entered value and advance to the next
entry. The cursor location indicates the
category of the next entry.

6. Press the VVeelloocciittyy key to return to the
screen shown in fig. 2.

7. Press the EEyyee  ttyyppee key (1) to return to
the measurement window (fig. 1).

For aphakic eyes, ACD and LENS cannot
be measured. With a dense cataract, the
instrument sometimes does not identify a
wave shape behind the cataract due to
multiple echoes, and nothing is shown in
the LENS column.

Range of Converted Velocity
• Normal

Average axial length velocity: 1,500 m/s - 1,600 m/s
Lens velocity: 1,540 m/s - 1,740 m/s
Anterior chamber velocity: 1,430 m/s - 1,630 m/s

• Dense cataract
Average axial length velocity: 1,500 m/s - 1,600 m/s
Lens velocity: 1,540 m/s - 1,740 m/s
Anterior chamber velocity: 1,430 m/s - 1,630 m/s
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44..11    BBiioommeettrryy  MMooddee  SSeettuupp

dd))  SSeettttiinngg  tthhee  ggaaiinn

ee))  SSeettttiinngg  tthhee  mmeeaassuurrmmeenntt  mmooddee

Range of Converted Velocity (continued)
• Aphakic

Average axial length velocity: 1,430 m/s - 1,630 m/s
• Pseudophakic

IOL velocity:  800 m/s - 3,000 m/s
Average velocity (BIO): 1,000 m/s - 2,000 m/s
Anterior chamber velocity: 1,430 m/s - 1,630 m/s
IOL thickness:  0.10 mm - 4.00 mm

Set the gain level based on the waveform
amplitude. The higher you set the gain, the
larger the amplitude will be.

1. Touch the GGaaiinn key (1) on the measure-
ment window (fig. 1) to display the win-
dow shown in fig. 2.

2. Touch one of the Gain level keys (2) to set
the gain level. The screen will return to the
measurement window (fig. 1).

Set the measuring mode by touching the
MMooddee button (1). Successive presses of the
button scroll through the options. There are
two automatic modes and one manual
mode.

Automatic modes: Measurements are
acquired automatically when the probe tip is
applied to the cornea.

1. Hand-held measurement: Select if you
wish to hold the probe by hand.

2. Chin rest measurement: Select if you
wish to use the chin rest.

Manual mode: Measurements are acquired
by pressing the footswitch. Select when per-
forming biometry on patients from whom it
may be difficult to obtain measurements.
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44..11    BBiioommeettrryy  MMooddee  SSeettuupp

ff))  SSeelleeccttiinngg  tthhee  llooccaattiioonn  ooff  tthhee  rreettiinnaall  wwaavveeffoorrmm

44..11..44 CChheecckkiinngg  tthhee  ppeerrffoorrmmaannccee

In the event that a spike occurs between
the back of the lens and the retina (e.g.,
due to a vitreous hemorrhage), manually
reposition the  retinal cursor (2)  by pressing
the retinal cursor shift keys (1). 

The waveform to the right of this cursor
location is taken as the retinal waveform.

TThhee  bbiioommeettrryy  tteesstt  ppiieeccee  iiss  uusseedd  oonnllyy  ffoorr  cchheecckkiinngg  tthhee  ooppeerraattiinngg  ppeerr--
ffoorrmmaannccee  ooff  tthhee  iinnssttrruummeenntt..  IItt  ccaannnnoott  bbee  uusseedd  ffoorr  ddeetteerrmmiinniinngg  tthhee
pprreecciissiioonn  ooff  tthhee  iinnssttrruummeenntt  oorr  ffoorr  ccaalliibbrraattiioonn  ooff  tthhee  iinnssttrruummeenntt..

1. Select the following settings:
Eye type/converted veolcity:  Aphakic/1,532 m/s 
Gain: 8
Measurement mode: Hand-held

2. Apply a drop of water to the upper and to the lower
test piece surfaces. 

3. Apply the biometer perpendicular to the upper sur-
face. Up to 15 measurements will be automatically
taken, each indicated by a beep. When measurement
is complete, a higher-pitched beep will sound.

4. Repeat steps 2 and 3 for  the lower test piece surface.

Expected results:
Waveform:

A representative waveform is shown in fig. 2.
Average AXIAL value (shown above the waveform):

Upper surface: 22.0 mm ± 2 mm
Lower surface: 16.0 mm ± 2 mm

Check the performance of the AL-2000 by using the biometry test piece (found in
the box containing the biometry probe). (See fig. 1.)
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44..22    PPeerrffoorrmmiinngg  BBiioommeettrryy  ((AAxxiiaall  LLeennggtthh  MMeeaassuurreemmeenntt))

44..22    PPeerrffoorrmmiinngg  BBiioommeettrryy  ((AAxxiiaall  LLeennggtthh  MMeeaassuurreemmeenntt))

44..22..11    PPrreeppaarraattiioonn  ffoorr  mmeeaassuurreemmeenntt

1. Confirm that the measurement conditions have been set.

2. Anesthetize the eye with an appropriate topical anesthetic.

3. When taking measurements using the chin rest, instruct the patient to sit in front
of the chin rest. Adjust the height of the chair, the lift table and/or the chin rest to
maximize patient comfort. 

When taking measurements holding the probe by hand, instruct the patient to be
seated or to lie supine.

4. If the fixation light is used to guide the direction of gaze (when using the chin
rest), set it at an appropriate height for the patient to fixate.

44..22..22    MMeeaassuurreemmeenntt  mmeetthhooddss

•• IIff  tthhee  ppaattiieenntt  iiss  rreellaaxxeedd  aanndd  ccooooppeerraattiivvee,,  tthhee  mmeeaassuurree--
mmeenntt  wwiillll  bbee  eeaassiieerr  aanndd  mmoorree  ssuucccceessssffuull..  PPrriioorr  ttoo  ttaakkiinngg
mmeeaassuurreemmeennttss,,  eexxppllaaiinn  tthhee  ppuurrppoossee  aanndd  mmeetthhoodd  ooff  mmeeaass--
uurreemmeenntt  ttoo  tthhee  ppaattiieenntt  ttoo  rreedduuccee  hhiiss//hheerr  aannxxiieettyy..

•• AALLWWAAYYSS  cclleeaann  tthhee  pprroobbee  ttiipp  bbeeffoorree  ttaakkiinngg  aa  mmeeaassuurree--
mmeenntt  oonn  aa  hhuummaann  eeyyee  ((sseeee  sseeccttiioonn  1100..22..11))..

•• NNEEVVEERR  uussee  tthhee  pprroobbee  iiff  tthheerree  iiss  aannyy  vviissiibbllee  ttoo  iittss  ttiipp..  SSuucchh
uussee  mmaayy  ccaauussee  aann  iinnccoorrrreecctt  mmeeaassuurreemmeenntt  aanndd//oorr  ddaammaaggee
ttoo  tthhee  ccoorrnneeaa..

•• AALLWWAAYYSS  aanneesstthheettiizzee  tthhee  eeyyee  wwiitthh  aann  aapppprroopprriiaattee  ttooppiiccaall
aanneesstthheettiicc  bbeeffoorree  ppeerrffoorrmmiinngg  mmeeaassuurreemmeennttss..

•• AAvvooiidd  aappppllyyiinngg  eexxcceessssiivvee  ffoorrccee  ttoo  tthhee  ccoorrnneeaa  dduurriinngg  mmeeaass--
uurreemmeenntt..  BBee  ccaarreeffuull  nnoott  ttoo  ppuusshh  tthhee  pprroobbee  bbeeyyoonndd  tthhee
aalllloowwaabbllee  sslliiddiinngg  rraannggee  wwhheenn  uussiinngg  tthhee  cchhiinn  rreesstt..

•• TThhee  ccoonnvveerrtteedd  vveelloocciittyy  ddiirreeccttllyy  aaffffeeccttss  tthhee  mmeeaassuurreemmeenntt..
AAsscceerrttaaiinn  tthhaatt  yyoouu  hhaavvee  sseett  tthhee  ddeessiirreedd  ccoonnvveerrtteedd  vveelloocciittyy..

•• IInn  iimmmmeerrssiioonn  mmooddee,,  tthhee  uullttrraassoouunndd  ggeell  mmuusstt  iinntteerrvveennee  bbeettwweeeenn
tthhee  eeyyee  ccoonnttaacctt  aarreeaa  ooff  tthhee  bbiioommeetteerr  pprroobbee  aanndd  tthhee  ccoorrnneeaa  ssoo
tthhaatt  tthhee  ddiissttaannccee  bbeettwweeeenn  tthhee  pprroobbee  aanndd  tthhee  ccoorrnneeaa  iiss  aapppprrooxxii--
mmaatteellyy  11..88  ttoo  33..22  mmmm..

•• EExxcceessssiivvee  uullttrraassoouunndd  ggeell  mmaayy  aaffffeecctt  tthhee  aaccccuurraaccyy  ooff  tthhee  mmeeaassuurree--
mmeenntt..

•• WWhheenn  ppeerrffoorrmmiinngg  IIOOLL  ccaallccuullaattiioonn  ((sseeee  SSeeccttiioonn  44..33)),,  bbee  ssuurree  ttoo  uussee
qquuaalliittyy  rreeaaddiinnggss  ffoorr  aaccccuurraaccyy..
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44..22    PPeerrffoorrmmiinngg  BBiioommeettrryy  ((AAxxiiaall  LLeennggtthh  MMeeaassuurreemmeenntt))

aa))    PPrroobbee  mmooddee

bb))    MMeetthhooddss  ooff  ppeerrffoorrmmiinngg  mmeeaassuurreemmeennttss

There are two automatic modes, hand-held and chin rest, and one manual mode.
Set the measuring mode by touching the MMooddee button (1) as described in section
4.1.3e.

((11))    AAuuttoommaattiicc  mmeeaassuurreemmeenntt  mmooddeess  ((hhaanndd--hheelldd  aanndd  cchhiinn  rreesstt))
a. If the chin rest is used in contact probe mode, use a slider movement of 2

to 4 mm.
b. When the probe tip is applied to the cornea, the instrument automatically

starts taking measurments. When a satisfactory measurement is taken, the
instrument makes a “beep” sound.

c. Using the hand-held method, up to 15 measurements in the range of +/-
0.2 mm from the average value are taken. If measurement data are largely
scattered, “ERROR” is displayed.

d. Using the chin rest method, measurements are taken until 10 measure-
ments within +/- 0.1 mm of the average value are obtained.

e. When data acquisition is complete, a higher-pitched beep sounds and the
waveform for the measurement closest to the average value is displayed.

((22))    MMaannuuaall  mmeeaassuurreemmeenntt  mmooddee
a. If the chin rest is used in contact probe mode, use a slider movement of 2

to 4 mm.
b. Apply the probe tip to the cornea and press the footswitch to acquire a

measurement.
c. When a satisfactory measurement is taken, the instrument makes a beep

sound. When 10 measurements have been acquired, the instrument makes
a higher pitched beep and the waveform for the measurement closest to
the average value is displayed.

There are two probe modes:

1. Contact mode
In Contact mode (fig. 1), the tip of the biome-
try probe is applied directly to the surface of
the cornea.

2. Immersion mode
In Immersion mode (fig. 2), ultrasound gel is
used between the probe and the cornea.

Using both probe modes, the probe should be
applied perpendicular to the corneal apex such
that the visual axis and the axis of the probe are
aligned.

See instructions in section 7.3.6 for selecting the
probe mode.
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44..22    PPeerrffoorrmmiinngg  BBiioommeettrryy  ((AAxxiiaall  LLeennggtthh  MMeeaassuurreemmeenntt))

44..22..33    DDaattaa  rreevviieeww  aanndd  sseelleeccttiioonn  ffoorr  IIOOLL ccaallccuullaattiioonn
aa))    DDiissppllaayyiinngg  aa  wwaavveeffoorrmm

bb))    SSeelleeccttiinngg  ddaattaa  ffoorr  IIOOLL ppoowweerr  ccaallccuullaattiioonn

The waveforms for each eye of the current
patient measurements can be retrieved
and reviewed at any time during the meas-
uring process.

1. Touch the EEddiitt key (1) on the measure-
ment window (fig. 1) to display the
measurement review window (fig 2). The
waveform for the measurement closest
to the average is displayed.

2. If you wish to review the waveform for a
particular measurement, select the
measurement by pressing the up and
down arrow keys (2). The selected data
will be highlighted and the correspon-
ding waveform will be displayed.

3. Touch the MMeeaassuurree key to return to the
measurement window and display the
average waveform.

1. If you wish to use the values for an indi-
vidual measurement for the IOL power
calculation rather than the average val-
ues, touch the EEddiitt key (1) on the meas-
urement window (fig. 1) to display the
measurement review window (fig 2). (If a
particular waveform is not selected, the
mean values are used for IOL power cal-
culation.)

2. Touch the up and down arrow keys (2)
to select the measurement data you
wish to use. 

3. Touch the SSeelleecctt key (3) to choose the
selected data for IOL power calculation.

4. Touch the MMeemmoorryy key (4) to store the
data on the memory card.

5. Touch the MMeeaassuurree key to return to the
measurement window.

If you wish to revert to using the mean val-
ues for IOL calculation, after returning to
the measurement window, touch the
MMeemmoorryy key.

See Section 4.3 for detailed instructions on
IOL calculation.
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44..22    PPeerrffoorrmmiinngg  BBiioommeettrryy  ((AAxxiiaall  LLeennggtthh  MMeeaassuurreemmeenntt))

cc))    DDeelleettiinngg  iinnddiivviidduuaall  mmeeaassuurreemmeennttss

44..22..44    CCaalliippeerr  FFuunnccttiioonn

1. Touch the EEddiitt key (1) on the measure-
ment window (fig. 1) to display the meas-
urement review window (fig 2).

2. Touch the up and down arrow keys (2) to
select the measurement you wish to
delete.

3. Delete the data by touching the DDeelleettee
key (3).

In the event that measurements are acci-
dentally deleted, touch the RReeccaallll key (4)
to recover the data. Once you have exit-
ed the measurement review window,
however, the data cannot be recovered.

4. Touch the MMeeaassuurree key to return to the
measurement window.

AA  rreeaaddiinngg  ddiissppllaayyeedd  iinn  tthhee  ccaalliippeerr  mmooddee  iiss  aann  aapppprrooxxiimmaattiioonn
aanndd  mmaayy  bbee  ddiiffffeerreenntt  ffrroomm  tthhee  aaccttuuaall  rreeaaddiinngg..

After completing measurement, the dis-
tance between two points can be measured
on the waveform that is closest to the aver-
age waveform. In this function, a velocity of
1550 m/s is used.

1. After measurement, touch the CCaalliippeerr
key (1)  on the measurement window (fig.
1) to enter Caliper mode (fig. 2).

2. Press the right or left arrow key (2) to set
the point from which to start measuring,
which will be indicated by a vertical
dashed line.

3. Touch the FFiixx key (3) to set the location
(fig. 3, next page). 

4. Touch the right or left arrow key again to
set the second measurement location,
which will be indicated by a second verti-
cal dashed line. The distance between
the two points will be displayed in real
time.
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44..22    PPeerrffoorrmmiinngg  BBiioommeettrryy  ((AAxxiiaall  LLeennggtthh  MMeeaassuurreemmeenntt))

44..22..55    DDeelleettiinngg  ddaattaa

aa))    DDeelleettiinngg  aallll  ddaattaa  ffoorr  oonnee  eeyyee

bb))    DDeelleettiinngg  aallll  ddaattaa  ffoorr  bbootthh  eeyyeess

44..22..66    SSttoorriinngg  ddaattaa

4. By pressing the FFiixx key, the caliper can be
switched alternativey between the two
measurement locations, and the location
can be changed using the arrow keys.

5. Touch the MMeeaassuurree key to return to the
measurement window.

To delete all data currently displayed for
either the right or the left eye, press the
RReettaakkee key (1) until you hear a beep.

NNOOTTEE: This deletes currently acquired data
from the screen; it does not delete stored
data  from the memory card. (To delete data
from the memory card, see section 7.3.4d).

To delete all data for both eyes of the cur-
rent patient, press the CClleeaarr  key (2) until you
hear a beep sound. The patient’s name and
ID number will be deleted from the screen.
The eye type will default to Normal and the
selected eye will default to the right eye
(OD).

NNOOTTEE: This deletes currently acquired data
from the screen; it does not delete stored
data  from the memory card. (To delete data
from the memory card, see section 7.3.4d).

•• BBeeffoorree  ssttoorriinngg  ddaattaa,,  mmaakkee  ssuurree  tthhaatt  aa  mmeemmoorryy  ccaarrdd  iiss  iinnsseerrtteedd
iinn  tthhee  sslloott..

•• AAllll  ddaattaa  aarree  mmaannaaggeedd  uussiinngg  ppaattiieenntt  IIDD  nnuummbbeerrss..  TThheerreeffoorree,,  iiff
yyoouu  ppllaann  ttoo  ssttoorree  ddaattaa,,  yyoouu  mmuusstt  eenntteerr  aa  ppaattiieenntt  IIDD  nnuummbbeerr..

•• TThhee  PPCC  mmeemmoorryy  ccaarrdd  uusseedd  wwiitthh  tthhee  AALL--22000000  iiss  aann  SSRRAAMM  ttyyppee
ccaarrdd..  TThheerreeffoorree,,  aann  SSRRAAMM  ttyyppee  ccaarrdd  rreeaaddeerr,,  nnoott  aa  FFllaasshh  MMeemmoorryy
rreeaaddeerr,,  mmuusstt  bbee  uusseedd..  IIff  aa  FFllaasshh  MMeemmoorryy  rreeaaddeerr  iiss  uusseedd,,  ddaattaa
ssttoorreedd  oonn  tthhee  mmeemmoorryy  ccaarrdd  mmaayy  bbee  ccoorrrruupptteedd..

OOnnccee  ddaattaa  hhaavvee  bbeeeenn  ddeelleetteedd,,  tthheeyy  ccaannnnoott  bbee  rreessttoorreedd..  AAnnyy  ddeelleettiioonn
mmuusstt,,  tthheerreeffoorree,,  bbee  ddoonnee  ccaarreeffuullllyy..



AL-2000 Biometer & Pachymeter

24

44..22    PPeerrffoorrmmiinngg  BBiioommeettrryy  ((AAxxiiaall  LLeennggtthh  MMeeaassuurreemmeenntt))

The memory card that came with the AL-2000 can store data from both eyes of 237
patients. The following binocular data will be stored:

•   Average axial length (Average AXIAL)
•   Average anterior chamber depth (Average ACD)
•   Average lens thickness (Average LENS)
•   Waveform that is closest to the average waveform

44..22..77    AAcccceeppttaabbllee  wwaavveeffoorrmmss

In the automatic measurement modes, waveforms are evaluated and acquired only if
the following criteria are met:

1.  The following crests rise above the level cursor:

•   Normal: The crests of the back and front of the lens and of the
retina.

•   Dense cataract: The crest of the front of the lens and of the retina.
•   Aphakic: The crest of the retina.
•   Pseudophakic: The crests of the front of the IOL and of the retina.

2.  The retinal waveform stands upright.

3.  The variability among measurements is low. 

In immersion mode, the echo from the front of the lens is located between 1.8 mm
and 3.2 mm from the initial echo (leftmost dotted line in fig. 2). 

After measurements have been acquired,
press the MMeemmoorryy key (1) to store the data.

Be sure to enter a patient ID number when
storing data on the memory card. (See
Section 4.1.3a for details.)

To display stored axial length data, compile
IOL data and display personal lens con-
stants, see Section 7.3.4. To display graphs
of biometry and IOL data, see Section 7.3.5.
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44..33    IIOOLL PPoowweerr  CCaallccuullaattiioonn

44..33    IIOOLL PPoowweerr  CCaallccuullaattiioonn

44..33..11    CChhaannggiinngg  ttoo  IIOOLL ppoowweerr  ccaallccuullaattiioonn  mmooddee

aa))    FFrroomm  tthhee  BBiioommeettrryy  mmooddee

bb))    FFrroomm  tthhee  UUttiilliittyy  mmooddee

If you wish to calculate IOL power after
axial length measurement, touch the IOL
key (1) to enter the IOL power calculation
mode.

If you are in the Utility mode and wish to
calculate IOL power, touch the IOL key (1)
to enter the IOL power calculation mode.
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44..33    IIOOLL PPoowweerr  CCaallccuullaattiioonn

44..33..22    DDeessccrriippttiioonn  ooff  IIOOLL ppoowweerr  ccaallccuullaattiioonn  wwiinnddooww

aa))    EEnnttrryy  ooff  ddaattaa  aanndd  ddiissppllaayy  ooff  ccaallccuullaattiioonn  rreessuullttss

EEyyee  ((RR//LL))
Displays the eye for which
IOL power is to be calcu-
lated (right or left).

IIOOLL ccoonnssttaannttss
• A-const: SRK II, SRK/T, Haigis stan-

dard
• a0, a1, a2: Haigis optimized
• Surgeon factor (SF): Holladay
• Postoperative anterior chamber

depth (ACD): Hoffer-Q

CCaallccuullaattiioonn  ddaattaa
• Axial: Axial length
• K1, K2: Keratometry readings
• Desired Ref: Desired postop-

erative refraction.

IIOOLL FFoorrmmuullaaee
Displays the selected IOL
calculation formula.

PPaattiieenntt,,  PPhhyyssiicciiaann,,  DDaattee  && TTiimmee
Displays the patient’s name and ID number,
the physician’s name and the date and time.

NNuummbbeerr  kkeeyyss
Enter numerical
values using
these keys.

IIOOLL MMooddeell//
MMaannuuffaaccttuurreerr
Enter and display
IOL model name
and manufacturer.

MMeeaassuurree
Changes to axial length
measurement mode.

PPrriinntt  kkeeyy
Initiates
printout.

UUttiilliittyy  kkeeyy
Changes to Utility window.

CCaallccuullaattiioonn  rreessuullttss
Displays results of IOL
power calculation

MMeemmoorryy  kkeeyy
Stores calculation results
on the memory card.

RReettuurrnn  kkeeyy
Registers
entered data.

IImmppllaanntteedd  IIOOLL
Displays model name
and refractive power
of selected IOL.

DDeelleettee  kkeeyy
Deletes incor-
rect data.

IIOOLL &&  pprreeddiicctteedd  
ppoossttoopp  rreeffrraaccttiioonn
Calculated IOL power
and predicted post-
operative refraction.
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44..33    IIOOLL PPoowweerr  CCaallccuullaattiioonn

aa))    DDiissppllaayy  ooff  IIOOLL  ddaattaa  lliisstt

44..33..33    SSeettttiinngg  tthhee  ccaallccuullaattiioonn  ccoonnddiittiioonnss

aa))    SSeettttiinngg  tthhee  eeyyee  ttoo  bbee  ccaallccuullaatteedd

IIOOLL ddaattaa  sseelleeccttiioonn  kkeeyy
Selects the desired IOL data. 

IIOOLL ddaattaa
Lists entered IOL models and displays
lens constants for each model.

AA,,  BB,,  CC
Indicate display location of
selected lenses.

Touch the EEyyee key (1) to select the eye for
which you wish to calculate IOL power
(right or left).

The right eye (OD) or the left eye (OS) is
selected alternately each time the EEyyee key
is touched.
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44..33    IIOOLL PPoowweerr  CCaallccuullaattiioonn

bb))    SSeelleeccttiinngg  tthhee  IIOOLL ffoorrmmuullaa

44..33..44    DDaattaa  eennttrryy  ffoorr  IIOOLL  ccaallccuullaattiioonn
aa))    AAxxiiaall  lleennggtthh  ((AAxxiiaall))

bb))    KKeerraattoommeettrryy  rreeaaddiinnggss  ((KK11//KK22))

To select the desired IOL formula, consecu-
tively touch the Formula key (2) to scroll
through the formulas that have been select-
ed using the IOL Formula utility (see section
7.3.2). Up to five formulae may be selected.

Six pre-set formulae are available:  SRK II,
SRK/T, Holladay, Hoffer-Q, Haigis standard
and Haigis optimized (see section 7.3.2.)

Following axial length measurement, the
data will be automatically entered.
Therefore, no data entry is required.

If axial length measurement has not been
performed using the AL-2000, follow these
steps to enter axial length:

1. Prepare to enter axial length by touching
the AAxxiiaall key (1). The databox will be
reverse highlighted.

2. Touch the number keys (2) to enter the
axial length value. The acceptable range is
15 - 40 mm. 
In the event of an erroneous entry, touch
the DDeelleettee key (3).

3. Complete the data entry by touching
either the RReettuurrnn (4) or the AAxxiiaall (1) key.

1. Prepare to enter the K values by touching
KK11 (1). The databox will be reverse high-
lighted.

2. Touch the number keys (2) to enter the
first K value. The acceptable range is
30.00 - 60.00 D or 5.00 - 11.00 mm. 
In the event of an erroneous entry, touch
the DDeelleettee key (3).

3. Complete the data entry by touching the
RReettuurrnn key (4) or the KK11 key (1).

4. Touch the KK22 key (5) to enter the second
K value and proceed with the same proce-
dure as for K1.

Note: Either the flat K or the steep K may
be entered first. Values may be entered in
either diopters or millimeters.
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cc))    DDeessiirreedd  ppoossttooppeerraattiivvee  rreeffrraaccttiioonn  ((DDeessiirreedd  RReeff..))

dd))    CCoonnssttaannttss  ((AAccoonnsstt..,,  SSFF,,  AACCDD))
Values for A constant, Surgeon’s Factor and Anterior Chamber Depth constant
may be entered on the IOL calculation window, or stored IOL models with pre-
entered constant values may be selected from the IOL data list (see Section
7.3.1). IOL power may be calculated for up to three different lens models.

1. Prepare to enter the desired postopera-
tive refraction by touching the DDeessiirreedd
RReeff.. key (1). The databox will be reverse
highlighted.

2. Touch the number keys (2) to enter the
data. The acceptable range is -10.00 -
+10.00 D.
In the event of an erroneous entry, touch
the DDeelleettee key (3).

3. Complete the data entry by touching
either the RReettuurrnn key (4) or the DDeessiirreedd
RReeff.. key (1).

To enter values on the IOL calculation window:
1. Prepare to enter values by touching the

LLeennss  AA key (1), the LLeennss  BB key (2) or the
LLeennss  CC key (3). The databox will be reverse
highlighted.

2. Touch the number keys (4) to enter values.
The acceptable ranges are:

Aconst:    100.00 - 130.00
SF:           -5.00 - +10.00
ACD:        0.00 - 10.00
(For the Haigis optimized formula, a0,
a1 and a2 must be entered using the
IOL Data Entry utility; see section 7.3.1.)

In the event of an erroneous entry, touch
the DDeelleettee key (5).

3. Complete the data entry by touching the
RReettuurrnn key (6).

To select pre-entered lens models from the
IOL data list:
1. Prepare to enter a lens model by touching

the LLeennss  AA key (1), the LLeennss  BB key (2) or the
LLeennss  CC key (3). 

2. Select the IOL with the desired parameters
from the IOL list (7) using the up/down
arrow keys (8).

3. Touch the RReettuurrnn key (9) to enter the selec-
tion. The constant value and the name of
the IOL model and manufacturer will be dis-
played for the selected IOL.

44..33    IIOOLL PPoowweerr  CCaallccuullaattiioonn
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44..33    IIOOLL PPoowweerr  CCaallccuullaattiioonn

44..33..55    IIOOLL ppoowweerr  ccaallccuullaattiioonn

aa))  AAuuttoommaattiicc  ppoowweerr  ccaallccuullaattiioonn

bb))    RReeggiissttrraattiioonn  ooff  tthhee  IIOOLL mmooddeell  nnaammee  

cc))    EEnntteerriinngg  IIOOLL ppoowweerr

When all necessary values have been
entered, IOL power calculations will be per-
formed automatically and results will be dis-
played.

Seven IOL power options (1) and the result-
ing refraction for each (2) will be displayed
for each lens. The IOL power that produces
the refractive result closest to the specified
desired refraction (Desired Ref.) will be high-
lighted. 

IInn  tthhee  ccaallccuullaattiioonn  pprroocceessss,,  ssmmaallll  eerrrroorrss  mmaayy  ooccccuurr  dduuee  ttoo  tthhee  nnuummbbeerr  ooff
ssiiggnniiffiiccaanntt  ffiigguurreess..

IInn  ssoommee  IIOOLL ffoorrmmuullaass,,  aann  iimmaaggiinnaarryy  nnuummbbeerr  mmaayy  bbee  ggeenneerraatteedd  dduuee  ttoo
ssqquuaarree  rroooott  ccaallccuullaattiioonnss  aanndd  tthhee  rreessuulltt  mmaayy  bbee  ddiissppllaayyeedd  aass  aann  EERRRROORR..

If you wish to store the IOL model that you
have selected for the patient:

1. Touch the IImmppllaanntteedd  IIOOLL MMooddeel key (1). 

2. Touch the highlighted area where IOL
model and manufacturer name are dis-
played (2) to store the IOL model name.

The IOL model name will be stored on the
memory card and may be used for statisti-
cal data analysis (provided that IOL power
is also stored, as described below).

If you wish to store the IOL power of the
lens that you have selected for the patient:

1. Touch the IIOOLL PPoowweerr key (1). 

2. Enter the IOL power using the number
keys (2). The acceptable range is 0.01 -
50.00 D.

In the event of an erroneous entry, touch
the DDeelleettee key (3).

3. Touch the RReettuurrnn key (4) or the IOL key
(1) to register the IOL power.

The IOL power will be stored on the mem-
ory card and may be used for statistical
data analysis (provided that IOL Model is
also stored, as described above).
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44..33    IIOOLL PPoowweerr  CCaallccuullaattiioonn

44..33..66    SSttoorriinngg  ppaattiieenntt  ddaattaa

The memory card that came with the AL-2000
can store data from both eyes of 237 patients. 

Touch the MMeemmoorryy key (1) to store the following
data:

•  Axial length (AXIAL)
•  Keratometry values (K1/K2)
•  Desired postoperative refraction (Desired Ref.)
•  Lens constants (Aconst, SF, ACD*)
•  Model name of IOL (IOL Model)
•  Refractive power of IOL (IOL Power)

*The anterior chamber depth value (2) is used
only for the Haigis standard and Haigis opti-
mized formulas.

NNOOTTEE:  In the Data Management utility (see sec-
tion 7.3.5), patient data are compiled according
to IOL Model name. Therefore, if you plan to per-
form statistical analysis of surgical outcomes, be
sure to enter the Implanted IOL model (and
power) before storing patient data.

•• BBeeffoorree  ssttoorriinngg  ddaattaa,,  mmaakkee  ssuurree  tthhaatt  aa  mmeemmoorryy  ccaarrdd  iiss  iinnsseerrtteedd  iinn
tthhee  sslloott  ((sseeee  sseeccttiioonn  33..22..22ff))..

•• AAllll  ddaattaa  aarree  mmaannaaggeedd  uussiinngg  ppaattiieenntt  IIDD  nnuummbbeerrss..  TThheerreeffoorree,,  yyoouu
mmuusstt  eenntteerr  aa  ppaattiieenntt  IIDD  nnuummbbeerr  bbeeffoorree  ssttoorriinngg  ddaattaa  ((sseeee  sseeccttiioonn
44..11..33))..

•• TThhee  PPCC  mmeemmoorryy  ccaarrdd  uusseedd  wwiitthh  tthhee  AALL--22000000  iiss  aann  SSRRAAMM  ttyyppee  ccaarrdd..
TThheerreeffoorree,,  aann  SSRRAAMM  ttyyppee  ccaarrdd  rreeaaddeerr,,  nnoott  aa  FFllaasshh  MMeemmoorryy  rreeaadd--
eerr,,  mmuusstt  bbee  uusseedd..  IIff  aa  FFllaasshh  MMeemmoorryy  rreeaaddeerr  iiss  uusseedd,,  ddaattaa  ssttoorreedd  oonn
tthhee  mmeemmoorryy  ccaarrdd  mmaayy  bbee  ccoorrrruupptteedd..
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44..33    IIOOLL PPoowweerr  CCaallccuullaattiioonn
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55..11    PPaacchhyymmeettrryy    MMooddee  SSeettuupp

55..  PPAACCHHYYMMEETTRRYY    ((CCOORRNNEEAALL  TTHHIICCKKNNEESSSS  MMEEAASSUURREEMMEENNTT))

55..11    PPaacchhyymmeettrryy  MMooddee  SSeettuupp
55..11..11    TTuurrnniinngg  oonn  ppoowweerr  aanndd  iinniittiiaall  aaddjjuussttmmeennttss

•• AALLWWAAYYSS  cclleeaann  tthhee  pprroobbee  ttiipp  bbeeffoorree  ttaakkiinngg  aa  mmeeaassuurree--
mmeenntt  oonn  aa  hhuummaann  eeyyee  ((sseeee  sseeccttiioonn  1100..22..11))..

•• NNEEVVEERR  uussee  tthhee  pprroobbee  iiff  tthheerree  iiss  aannyy  vviissiibbllee  ddaammaaggee  ttoo  iittss
ttiipp..  SSuucchh  uussee  mmaayy  ccaauussee  aann  iinnccoorrrreecctt  mmeeaassuurreemmeenntt  aanndd//oorr
ddaammaaggee  ttoo  tthhee  ccoorrnneeaa..

BBeeffoorree  ttuurrnniinngg  oonn  tthhee  ppoowweerr::

•• MMaakkee  ssuurree  tthhaatt  tthhee  ppoowweerr  pplluugg  iiss  pprrooppeerrllyy  ccoonnnneecctteedd  ttoo  tthhee
rreecceeppttaaccllee..

•• MMaakkee  ssuurree  tthhee  ppaacchhyymmeettrryy  pprroobbee  iiss  pprrooppeerrllyy  ccoonnnneecctteedd..

1. Turning on the power switch (1) at the upper
left side of the instrument initiates self-
checking of the probe. If the pachymetry
probe is not detected (i.e., no probe or bio-
metry probe connected), the message
“Probe Check ... NG” (no good) will be pre-
sented.

2. Adjust the contrast of the screen with the
contrast adjuster (2). 

3. Tilt the screen forward by pulling out the
“legs” (3) on the bottom of the instrument,

IIff  tthhee  ssccrreeeenn  iiss  nnoott  ttoouucchheedd  ffoorr  aapppprrooxxiimmaatteellyy  33  mmiinnuutteess,,  tthhee  aauuttoo--
mmaattiicc  ppoowweerr  ssaavviinngg  ffuunnccttiioonn  iiss  aaccttiivvaatteedd  aanndd  tthhee  ssccrreeeenn  wwiillll  bbeeccoommee
ddaarrkk..  TToo  rree--iilllluummiinnaattee  tthhee  ssccrreeeenn,,  ttoouucchh  iitt..

IIff  tthhee  iinnssttrruummeenntt  ssttaarrttss  uupp  iinn  BBiioommeettrryy  mmooddee,,  ttoo  cchhaannggee  ttoo
PPaacchhyymmeettrryy  mmooddee::

aa..  PPrreessss  tthhee  UUTTIILLIITTYY bbuuttttoonn  aatt  tthhee  bboottttoomm  ooff  tthhee  ssccrreeeenn..
bb..  PPrreessss  tthhee  PPAACCHHYY  bbuuttttoonn  nneeaarr  tthhee  bboottttoomm  ooff  tthhee  ssccrreeeenn..
cc..  PPrreessss  tthhee  OOKK bbuuttttoonn  ttoo  tthhee  rriigghhtt  ooff  tthhee  AALL bbuuttttoonn..

•• AAss  wwiitthh  aannyy  uullttrraassoouunndd  iinnssttrruummeenntt,,  iitt  iiss  rreeccoommmmeennddeedd
tthhaatt  tthhee  eexxppoossuurree  bbee  kkeepptt  aass  llooww  aass  rreeaassoonnaabbllyy  aacchhiieevv--
aabbllee  ((AALLAARRAA))..
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55..11    PPaacchhyymmeettrryy    MMooddee  SSeettuupp

55..11..22    DDeessccrriippttiioonn  ooff  WWiinnddoowwss

aa))  MMaapp  mmooddee  wwiinnddooww

CCoonnvveerrtteedd  vveelloocciittyy//BBiiaass  vvaalluuee
Displays the converted velocity and the
bias rate or compensated bias value.

MMeeaassuurreemmeenntt  mmooddee
Displays the measurement mode.

PPaattiieenntt,,  PPhhyyssiicciiaann,,  DDaattee  && TTiimmee
Displays the patient’s name and ID number,
the physician’s name and the date and time.

MMeeaassuurreemmeenntt  mmeetthhoodd
Displays the method
of measurement.

MMeeaassuurriinngg  rraannggee
Displays the meas-
urement range.

MMeetthhoodd  ooff  ddaattaa  pprreesseennttaattiioonn
Indicates whether the value is an
actual value or a biased value.

EEyyee  ((RR//LL))
Displays the eye to be
measured (right or left).

CClleeaarr  kkeeyy
Deletes the measure-
ment data of both eyes.

RReettaakkee
Deletes the measurement data
of right (R) or left (L) eye.

UUttiilliittyy  kkeeyy
Press to display the Utility window.

PPrriinntt  kkeeyy
Press to initiate printing.

DDiissppllaayy  ooff  ddaattaa
Indicates whether the average val-
ues, minimum values or latest
(most recent) values are displayed.

MMeemmoorryy  kkeeyy
Stores the data on
the memory card.

MMaapp  ddiissppllaayy
Displays the measurement data
in order of selected elements.

SSeelleecctteedd  vvaalluuee
Displays the measurement
that is currently selected.
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55..11    PPaacchhyymmeettrryy    MMooddee  SSeettuupp

bb))  SSiinnggllee  mmooddee  wwiinnddooww

SSttaannddaarrdd  ddeevviiaattiioonn
Displays the standard devation of
the pachymetry measurements.

DDeelleettee  kkeeyy
Deletes the selected
measurement.

MMeemmoorryy  nnuummbbeerr
Displays the measure-
ment number.

MMeeaann
Displays the mean of the
pachymetry measurements.

MMeeaassuurreemmeenntt  ddaattaa
Displays the measurement data.
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55..11    PPaacchhyymmeettrryy    MMooddee  SSeettuupp

55..11..33    SSeettttiinngg  tthhee  MMeeaassuurreemmeenntt  CCoonnddiittiioonnss

Before measuring corneal thickness, the following measurement conditions should
be set:

• Patient name, patient ID and physcian name
• Eye (right/left)
• Converted velocity and bias mode
• Acquisition mode
• Measurement mode
• Measurement range
• Measurement display
• Data presentation mode

aa))    PPaattiieenntt  nnaammee,,  ppaattiieenntt  IIDD nnuummbbeerr  aanndd  pphhyyssiicciiaann  nnaammee

bb))    SSeettttiinngg  tthhee  eeyyee  ttoo  bbee  mmeeaassuurreedd

SSttoorreedd  ddaattaa  aarree  ccoonnttrroolllleedd  bbyy  IIDD nnuummbbeerrss..  IIff  yyoouu  ppllaann  ttoo  ssttoorree
ddaattaa  oonn  tthhee  mmeemmoorryy  ccaarrdd,,  yyoouu  mmuusstt  eenntteerr  aa  ppaattiieenntt  IIDD  nnuummbbeerr..

Up to 10 letters can be entered for each
item.

1. Touch the IInnddeexx key (1) on the measure-
ment window (fig. 1) to display the
Name/ID entry window (fig. 2). 

2. Touch the number keys and the alphabet-
ic character keys (2) to enter the patient’s
name, ID number and physician’s name.
If the physician’s name is already regis-
tered in the Physician List, it can be
selected by pressing the corresponding
number (6).

To switch between letters and numbers,
use the switch-over key (3). In the event
of an erroneous entry, touch the DDeelleettee
key (4).

3. To set the entered value and advance to
the next entry, touch the RReettuurrnn key (5).
The cursor location indicates the catego-
ry of the next entry.

4. Touch the IInnddeexx key (1) again to return to
the measurement window (fig. 1).

Touch the EEyyee key (1) to select the eye you
wish to measure (right or left).

The right eye (OD) or the left eye (OS) is
selected alternately each time the EEyyee key
is touched.
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55..11    PPaacchhyymmeettrryy    MMooddee  SSeettuupp

cc))    SSeettttiinngg  ccoonnvveerrtteedd  vveelloocciittyy  aanndd  bbiiaass  mmooddee

Bias may be applied in the following two ways:

• Percentage:
A percentage of the actual value is calculated.

• Plus/minus:
A compensating value is added to or subtracted from the actual value.

1. Touch the converted velocity key (1) on
the measurement window (fig. 1) to
access the setting window (fig. 2). 

2. Enter the converted velocity by touch-
ing the number keys (2). The accept-
able range is 1,200 - 2,000 m/s.

In the event of an erroneous entry,
touch the DDeelleettee key (3).

3. Touch the RReettuurrnn key (4) to set the
entered value.

4. Select either percent bias (%) or
plus/minus bias (µm) at the bottom of
the window (5).

5. When setting percent bias, enter the
bias rate by touching the number keys
(2). When setting the plus/minus bias,
enter the compensating value by
touching the number keys (2). The
acceptable ranges are:

Bias rate (%): 60 - 130%
Compensating value: -600 - +450 µm

In the event of an erroneous entry,
touch the DDeelleettee key (3).

6. Touch the RReettuurrnn key (4) to set the
entered values.

7. Touch the converted velocity key (1) to
return to the measurement window
(fig. 1).

TThhee  bbiiaass  vvaalluuee  ((%%  oorr  µmm)) ccaann  bbee  cchhaannggeedd  aafftteerr  tthhee  mmeeaass--
uurreemmeenntt  hhaass  bbeeeenn  ppeerrffoorrmmeedd..
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55..11    PPaacchhyymmeettrryy    MMooddee  SSeettuupp

dd))    SSeettttiinngg  aauuttoommaattiicc  vvss..  mmaannuuaall  aaccqquuiissiittiioonn

There are two data acquisition modes:
• Auto:

The data are automatically acquired when all criteria are met.

• Manual:
If data acquisition is difficult or erratic, data may be acquired manually using
the footswitch. 

ee))    SSeettttiinngg  tthhee  mmeeaassuurreemmeenntt  mmooddee  aanndd  tthhee  mmaapp

ff))    SSeettttiinngg  tthhee  mmeeaassuurreemmeenntt  rraannggee

Touch the AAuuttoo//MMaannuuaall key (1) to select the
desired measurement mode. Automatic mode
and manual mode are alternately set each
time the key is touched.

There are two measurement modes:
•  Map mode (fig. 1):

Measurements are acquired from an
array of locations which are set in the
Utility mode (see Section 7.4.1). Two
map arrays (MAP 1 and MAP 2) can be
registered.

•  Single mode (fig. 2):
Single mode is used to acquire multiple
thickness measurements from a single
point on the cornea.

Consecutively press the MMooddee key (1) to
select MAP 1, MAP 2 or Single mode.

Press the RRaannggee key (1) to set the measuring
range. Consecutively press the key to scroll
through the following range settings:

150 - 350 µm
300 - 1,200 µm
1,000 - 1,500 µm

The message “Out of range” is presented
when an echo is acquired that is out of the
currently set range. Touch the RRaannggee key to
change the range and resume measurement.
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55..11    PPaacchhyymmeettrryy    MMooddee  SSeettuupp

gg))    SSeettttiinngg  tthhee  ddaattaa  ddiissppllaayy  mmeetthhoodd

hh))    SSeettttiinngg  tthhee  ddaattaa  pprreesseennttaattiioonn  mmooddee

There are two ways that the measurement
data may be displayed: actual value or
biased value.

Set the display method by pressing the data
display key (1). Consecutively press the key
to alternate between actual value display
and bias value display.

You may select which measurement data
you would like to display from the follow-
ing three options:
•  Latest:

The most recently acquired measure-
ment at each point.

•  Minimum:
The  minimum of all measurements
taken at each point.

•  Average:
The  mean of all measurements taken at
each point.

Set the value to be displayed as follows:
1. Press the UUttiilliittyy Key at the bottom of

the Pachymetry measurement window
(fig. 1) to display the Utility window (fig.
2). 

2. Press the DDaattaa  SSeelleeccttiioonn key (2) to dis-
play the Data Selection window (fig. 3).

3. Press the desired data display option
(LLaatteesstt, MMiinniimmuumm or AAvveerraaggee) by touch-
ing the adjacent key (3). The screen will
return to the pachymetry Utility window
(fig. 2).

4. Press the MMeeaassuurree key (4) on the Utility
window to return to the Pachymetry
measurement window.

The data presentation mode (5) is displayed
at the upper right of the measurement win-
dow (fig. 1).
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55..22    PPeerrffoorrmmiinngg  PPaacchhyymmeettrryy  

55..11..44    CChheecckkiinngg  tthhee  ppeerrffoorrmmaannccee

55..22    PPeerrffoorrmmiinngg  PPaacchhyymmeettrryy  

55..22..11    PPrreeppaarraattiioonn  ffoorr  mmeeaassuurreemmeenntt
1. Confirm that the measurement conditions have been set.
2. Anesthetize the eye with an appropriate topical anesthetic.
3. Instruct the patient to sit back or to lie supine to maximize patient comfort.

1. Select the following settings:
Converted veolcity:         1,640 m/s 
Acquisition mode: Automatic
Measurement mode:        Single
Measurement range:        300-1,200 µm
Data display method:       Actual value
Data presentation mode:  Average

2. Immerse the test piece under water. 
3. Apply the pachymetry probe perpendicu-

larly in one of the holes in the test piece.
4. Take 10 series of measurements, as

described in section 5.2.2b, and select
the 5 smallest values. The range of these
values should be less than 10 µm.  

5. Take the average of these 5 values.
6. Repeat steps 3, 4 and 5 for the other

test piece hole.

Expected results (see NOTE below):
Shallower hole (D1):   465 µm ± 50 µm
Deeper hole (D2):      850 µm ± 50 µm

NNOOTTEE::  The expected results are for an
ambient room temperature of 24
degrees C (75 degrees F). Compensate
for higher (lower) temperature by adding
(subtracting), as follows:

D1:   1 µm per degree
D2:   2 µm per degree

TThhee  bbiioommeettrryy  tteesstt  ppiieeccee  iiss  uusseedd  oonnllyy  ffoorr  cchheecckkiinngg  tthhee  ooppeerraattiinngg  ppeerr--
ffoorrmmaannccee  ooff  tthhee  iinnssttrruummeenntt..  IItt  ccaannnnoott  bbee  uusseedd  ffoorr  ddeetteerrmmiinniinngg  tthhee
pprreecciissiioonn  ooff  tthhee  iinnssttrruummeenntt  oorr  ffoorr  ccaalliibbrraattiinngg  tthhee  iinnssttrruummeenntt..

IIff  tthhee  ppaattiieenntt  iiss  rreellaaxxeedd  aanndd  ccooooppeerraattiivvee,,  tthhee  mmeeaassuurreemmeenntt  wwiillll  bbee
eeaassiieerr  aanndd  mmoorree  ssuucccceessssffuull..    PPrriioorr  ttoo  ttaakkiinngg  mmeeaassuurreemmeennttss,,  eexxppllaaiinn
tthhee  ppuurrppoossee  aanndd  mmeetthhoodd  ooff  mmeeaassuurreemmeenntt  ttoo  tthhee  ppaattiieenntt  ttoo  rreedduuccee
hhiiss//hheerr  aannxxiieettyy..

Check the performance of the AL-2000 by using the pachymetry test piece (found
in the box containing the pachymetry probe).
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55..22    PPeerrffoorrmmiinngg  PPaacchhyymmeettrryy  

55..22..22    MMeeaassuurreemmeenntt  mmeetthhooddss

aa))    AAuuttoommaattiicc  aaccqquuiissiittiioonn  iinn  mmaapp  mmeeaassuurreemmeenntt  mmooddee  ((MMAAPP 11,,  MMAAPP  22))

•• AALLWWAAYYSS  cclleeaann  tthhee  pprroobbee  ttiipp  bbeeffoorree  ttaakkiinngg  aa  mmeeaassuurreemmeenntt  oonn  aa
hhuummaann  eeyyee  ((sseeee  sseeccttiioonn  1100..22..11))..

•• NNEEVVEERR  uussee  tthhee  pprroobbee  iiff  tthheerree  iiss  aannyy  vviissiibbllee  ddaammaaggee  ttoo  iittss  ttiipp..  SSuucchh
uussee  mmaayy  ccaauussee  aann  iinnccoorrrreecctt  mmeeaassuurreemmeenntt  aanndd//oorr  ddaammaaggee  ttoo  tthhee
ccoorrnneeaa..

•• AALLWWAAYYSS  aanneesstthheettiizzee  tthhee  eeyyee  wwiitthh  aann  aapppprroopprriiaattee  ttooppiiccaall  aanneesstthheett--
iicc  bbeeffoorree  ppeerrffoorrmmiinngg  mmeeaassuurreemmeennttss..

•• AAvvooiidd  aappppllyyiinngg  eexxcceessssiivvee  ffoorrccee  ttoo  tthhee  ccoorrnneeaa  dduurriinngg  mmeeaassuurreemmeenntt..  

•• IIff  tthhee  ccoorrnneeaa  iiss  ddrryy,,  wweett  iitt  ttoo  aavvooiidd  ccoorrnneeaall  iinnjjuurryy..

•• TThhee  ccoonnvveerrtteedd  vveelloocciittyy  ddiirreeccttllyy  aaffffeeccttss  tthhee  mmeeaassuurreemmeenntt..  AAsscceerrttaaiinn
tthhaatt  yyoouu  hhaavvee  sseett  tthhee  ddeessiirreedd  ccoonnvveerrtteedd  vveelloocciittyy..

•• TThhee  iinnssttrruummeenntt  ccaann  bbee  sseett  ttoo  ddiissppllaayy  aaccttuuaall  oorr  bbaaiisseedd  vvaalluueess..
AAsscceerrttaaiinn  tthhaatt  tthhee  ddeessiirreedd  ddaattaa  ddiissppllaayy  mmeetthhoodd  iiss  sseett..

When using either of the two map arrays,
pachymetry is performed as follows:

1. Apply the pachymetry probe perpendicular
to the cornea at the location corresponding
to the reverse-highlighted location on the
map array.

2. When the measurement conditions are satis-
factorily set, a beep will indicate that the
instrument is ready to acquire data, follow-
ing which measurements will be automatical-
ly acquired. 

3. When 20 measurements have been
acquired, a prolonged beep will indicate
that measurement at this location has been
completed. 
Data acquisition can be concluded before 20
values have been obtained by lifting the
probe off the cornea.

4. Remove the probe from the cornea, place
the probe at the next location, which is high-
lighted in reverse on the map array, and
repeat steps 2 and 3.

5. Measure each corneal location as described
above. 

6. If you would like to re-test any locations,
touch the location on the screen to reverse-
highlight it and re-acquire measurements.
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55..22    PPeerrffoorrmmiinngg  PPaacchhyymmeettrryy  

bb))    AAuuttoommaattiicc  aaccqquuiissiittiioonn  iinn  ssiinnggllee  mmeeaassuurreemmeenntt  mmooddee

cc))    MMaannuuaall  aaccqquuiissiittiioonn  iinn  mmaapp  mmeeaassuurreemmeenntt  mmooddee

1. Apply the pachymetry probe perpendicular
to the cornea at the desired location.

2. When the measurement conditions are satis-
factorily set, a beep will indicate that the
instrument is ready to acquire data, follow-
ing which measurements will be automatical-
ly acquired. 

3. When 20 measurements have been
acquired, a high-pitched beep will indicate
that measurement at this location has been
completed.
Data acquisition can be concluded before 20
values have been obtained by lifting the
probe off the cornea.

4. Measurement may be repeated up to 10
times. The average for each series of values
will be displayed in each data slot.

5. If you would like to replace any of the meas-
urements, touch the data slot on the screen
to reverse-highlight it and re-acquire meas-
urements.

1. Apply the pachymetry probe perpendicular
to the cornea at the location corresponding
to the reverse-highlighted location on the
map array.

2. When the measurement conditions are satis-
factorily set, a beep will indicate that the
instrument is ready to acquire data.

3. Press the footswitch to take measurements.
The instrument will beep each time a meas-
urement is taken.

4. When 10 measurements have been acquired,
a higher-pitched beep will indicate that
measurement at this location has been com-
pleted. 
Data acquisition can be concluded before 10
values have been obtained by lifting the
probe off the cornea.

5. Remove the probe from the cornea, place it
at the next location, which is high-lighted in
reverse on the map array, and repeat the
above steps.

6. Measure each corneal location as described
above.

7. If you would like to re-test any location,
touch the location on the screen to reverse-
highlight it and re-acquire measurements.
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55..22    PPeerrffoorrmmiinngg  PPaacchhyymmeettrryy

dd))    MMaannuuaall  aaccqquuiissiittiioonn  iinn  ssiinnggllee  mmeeaassuurreemmeenntt  mmooddee

55..22..33    DDeelleettiinngg  ddaattaa
aa))    PPaarrttiiaall  ddeelleettiioonn  ooff  ddaattaa  iinn  ssiinnggllee  mmeeaassuurreemmeenntt  mmooddee

bb))    DDeelleettiinngg  aallll  ddaattaa  ffoorr  oonnee  eeyyee

1. Apply the pachymetry probe perpendicular
to the cornea at the desired location.

2. When the measurement conditions are satis-
factorily set, a beep will indicate that the
instrument is ready to acquire data.

3. Press the footswitch to take measurements.
The instrument will beep each time a meas-
urement is taken.

4. Remove the probe from the cornea, move to
the next location and repeat the above steps.

5. Repeat the above procedure up to 10 times.
6. If you would like to re-test any location,

touch the data slot on the screen to reverse-
highlight it and re-acquire measurements. 

Data for a particular location can be deleted
as follows:

1. Touch the memory number (1) to select
the data to be deleted.

2. Press the DDeelleettee key (2).

3. Next, press the OOKK key (3) to proceed
with the deletion. 

To discontinue deletion, press the CCaanncceell
key (4).

OOnnccee  ddaattaa  hhaavvee  bbeeeenn  ddeelleetteedd,,  tthheeyy  ccaannnnoott  bbee  rreessttoorreedd..  AAnnyy  ddeelleettiioonn
mmuusstt,,  tthheerreeffoorree,,  bbee  ddoonnee  ccaarreeffuullllyy..

To delete all data currently displayed for
either the right or the left eye, press the
RReettaakkee key (1) until you hear a beep.

NNOOTTEE: This deletes currently acquired data
from the screen; it does not delete stored
data  from the memory card. (To delete data
from the memory card, see section 7.3.4d).
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55..22    PPeerrffoorrmmiinngg  PPaacchhyymmeettrryy  

cc))    DDeelleettiinngg  aallll  ddaattaa  ffoorr  bbootthh  eeyyeess

55..22..44    SSttoorriinngg  ddaattaa

To delete all data for both eyes of the cur-
rent patient, press the CClleeaarr  key (2) until you
hear a beep sound. The patient’s name and
ID number will be deleted from the screen. 

NNOOTTEE: This deletes currently acquired data
from the screen; it does not delete stored
data from the memory card. (To delete data
from the memory card, see section 7.3.4d).

•• BBeeffoorree  ssttoorriinngg  ddaattaa,,  mmaakkee  ssuurree  tthhaatt  aa  mmeemmoorryy  ccaarrdd  iiss  iinnsseerrtteedd  iinn  tthhee
sslloott  ((sseeee  sseeccttiioonn  33..22..22ff))..

•• AAllll  ddaattaa  aarree  mmaannaaggeedd  uussiinngg  ppaattiieenntt  IIDD  nnuummbbeerrss..  TThheerreeffoorree,,  yyoouu  mmuusstt
eenntteerr  aa  ppaattiieenntt  IIDD  nnuummbbeerr  bbeeffoorree  ssttoorriinngg  ddaattaa  ((sseeee  sseeccttiioonn  55..11..33aa))..

•• TThhee  PPCC  mmeemmoorryy  ccaarrdd  uusseedd  wwiitthh  tthhee  AALL--22000000  iiss  aann  SSRRAAMM  ttyyppee  ccaarrdd..
TThheerreeffoorree,,  aann  SSRRAAMM  ttyyppee  ccaarrdd  rreeaaddeerr,,  nnoott  aa  FFllaasshh  MMeemmoorryy  rreeaaddeerr,,
mmuusstt  bbee  uusseedd..  IIff  aa  FFllaasshh  MMeemmoorryy  rreeaaddeerr  iiss  uusseedd,,  ddaattaa  ssttoorreedd  oonn  tthhee
mmeemmoorryy  ccaarrdd  mmaayy  bbee  ccoorrrruupptteedd..

The memory card that came with the AL-2000
can store data from both eyes of 237 patients. 

In map measurement mode, data from up to
25 points is stored (fig. 1). 

In single measurement mode, up to 10 meas-
urements are stored (fig. 2).

In both measurement modes, after measure-
ments have been acquired, press the MMeemmoorryy
key (1) to store the data.

A patient ID number must be entered in order
to store data on the memory card. (See section
5.1.3a for details.)

To display stored pachymetry data and to view
cross-sectional diagrams of the cornea, see
Section 7.4.3.
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66..11  IInniittiiaattiinngg  PPrriinnttiinngg

66..  PPRRIINNTTIINNGG
66..11    IInniittiiaattiinngg  PPrriinnttiinngg

66..22    PPrriinnttoouutt  MMooddeess

There are two printout modes, standard and simple. Sample printouts are shown in Section
6.3.  (See Section 7.5.5 to select the desired mode.)

Standard: Includes date, patient name and ID number, physician name and all data.

Simple:    Includes no identifying information and, for some printouts, provides an
abbreviated version of the data. The simple printout mode uses less paper.

After biometry measurement, IOL calculation
or pachymetry measurement, touch the PPrriinntt
key (1) to initiate printing.
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66..33  SSaammppllee  PPrriinnttoouuttss

66..33    SSaammppllee  PPrriinnttoouuttss

66..33..11    SSaammppllee  bbiioommeettrryy  pprriinnttoouutt  

aa))    SSttaannddaarrdd  mmooddee

(1) Time/Date
(2) Patient name
(3) Patient ID number
(4) Physician name
(5) Eye (Right/Left)
(6) Measurement mode
(7) Eye type
(8) Average axial length velocity
(9) Lens velocity
(10) ACD velocity
(11) Gain
(12) Average axial length
(13) Standard deviation of axial

length data
(14) Difference between mini-

mum and maximum axial
length

(15) Memory number
(16) Measurement data (axial

length/ACD/lens thickness)
(17) Mean measurement data

values
(18) Memory number of the dis-

played waveform
(19) Waveform
(20) Selection cursor for retinal

waveform
(21) Selection cursor for retinal

echo
(22) Scale (2 mm/div)

bb))    SSiimmppllee  mmooddee
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66..33    SSaammppllee  PPrriinnttoouuttss

66..33..22    SSaammppllee  IIOOLL ppoowweerr  ccaallccuullaattiioonn  pprriinnttoouutt  

aa))    SSttaannddaarrdd  mmooddee

(1) Time/Date
(2) Patient name
(3) Patient ID number
(4) Physician name
(5) Eye (Right/Left)
(6) IOL calculation formula
(7) Axial length
(8) Keratometry values
(9) Desired postoperative refraction
(10) Lens constants
(11) Power calculation results
(12) IOL model name
(13) Seven IOL power levels and the

predicted postoperative refraction
for each lens model

bb))    SSiimmppllee  mmooddee
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66..33    SSaammppllee  PPrriinnttoouuttss

66..33..33    SSaammppllee  IIOOLL ppoowweerr  ccaallccuullaattiioonn  pprriinnttoouutt  ffoolllloowwiinngg  bbiioommeettrryy  ((SSRRKK//TT))

aa))    SSttaannddaarrdd  mmooddee

(1) Time/Date
(2) Patient name
(3) Patient ID number
(4) Physician name
(5) Eye (Right/Left)
(6) Measurement mode
(7) Eye type
(8) Average axial length velocity
(9) Lens velocity
(10) ACD velocity
(11) Gain
(12) Average axial length
(13) Standard deviation of axial

length data
(14) Difference between mini-

mum and maximum axial
length

(15) Average ACD
(16) Average lens thickness
(17) Memory number of dis-

played waveform
(18) Axial length/ACD/lens thick-

ness of the displayed wave-
form

(19) Waveform
(20) Selection cursor for retinal

waveform
(21) Selection cursor for retinal

echo
(22) Scale (2 mm/div)
(23) IOL calculation formula
(24) Mean axial length
(25) Keratometry values
(26) Desired postoperative

refraction
(27) Lens constants
(28) Power calculation results
(29) Seven IOL power levels and

the predicted postoperative
refraction for each lens
model

(30) IOL model name
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66..33    SSaammppllee  PPrriinnttoouuttss

bb))    SSiimmppllee  mmooddee
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66..33    SSaammppllee  PPrriinnttoouuttss

66..33..44    SSaammppllee  pprriinnttoouutt  uussiinngg  ppeerrssoonnaall//ccoorrrreessppoonnddiinngg  ssuurrggeeoonn  ffaaccttoorr  vvaalluueess

aa))    SSttaannddaarrdd  mmooddee

(1) Time/Date
(2) Patient name
(3) Patient ID number
(4) Physician name
(5) Eye (Right/Left)
(6) Desired postoperative refraction
(7) Implanted IOL power
(8) Axial length
(9) Anterior chamber depth (ACD)
(10) Keratometry values
(11) Lens constant
(12) Results of calculations

aa))    SSiimmppllee  mmooddee
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66..33    SSaammppllee  PPrriinnttoouuttss

66..33..55    SSaammppllee  ppaacchhyymmeettrryy  pprriinnttoouutt  --  mmaapp  mmooddee

aa))    SSttaannddaarrdd  mmooddee

(1) Time/Date
(2) Patient name
(3) Patient ID number
(4) Physician name
(5) Eye (Right/Left)
(6) Converted ultrasound veloc-

ity
(7) Measurement mode
(8) Data presentation mode
(9) Data acquisition method
(10) Actual corneal thickness at

each location
(11) Bias rate
(12) Biased corneal thickness at

each location 

bb))    SSiimmppllee  mmooddee
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66..33    SSaammppllee  PPrriinnttoouuttss

66..33..66    SSaammppllee  ppaacchhyymmeettrryy  pprriinnttoouutt  --  ssiinnggllee  mmooddee

aa))    SSttaannddaarrdd  mmooddee

(1) Time/Date
(2) Patient name
(3) Patient ID number
(4) Physician name
(5) Eye (Right/Left)
(6) Converted ultrasound veloc-

ity
(7) Measurement mode
(8) Data acquisition method
(9) Actual corneal thickness at

each location
(10) Average actual value
(11) Standard deviation of actual

values
(12) Bias rate
(13) Biased corneal thickness at

each location
(14)  Average biased value 
(15) Standard deviation of biased

values

bb))    SSiimmppllee  mmooddee
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77..11    AAcccceessssiinngg  tthhee  UUttiilliittyy  WWiinnddooww

77..  UUTTIILLIITTIIEESS
77..11    AAcccceessssiinngg  tthhee  UUttiilliittyy  WWiinnddooww

77..11..11    AAcccceessssiinngg  tthhee  UUttiilliittyy  wwiinnddooww  ffrroomm  bbiioommeettrryy  mmooddee

1. Touch the UUttiilliittyy key (1) on the Biometry
measurement window (fig. 1) or on the IOL
calculation window (fig. 2) to display the Utility
window (fig. 3).

2. If you wish to access the Biometry measure-
ment window, touch the MMeeaassuurree key (2).

3. If you wish to access the IOL calculation win-
dow, touch the IIOOLL key (3).

4. If you wish to enter Pachymetry mode, touch
the PPAACCHHYY key (4) and then touch the OOKK key
(5).
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77..11    AAcccceessssiinngg  tthhee  UUttiilliittyy  WWiinnddooww

77..11..22    AAcccceessssiinngg  tthhee  UUttiilliittyy  wwiinnddooww  ffrroomm  ppaacchhyymmeettrryy  mmooddee

1. Touch the UUttiilliittyy key (1) on the Pachymetry
map mode measurement window (fig. 1) or on
the Pachymetry single mode measurement
window (fig. 2) to display the Utility window
(fig. 3).

2. If you wish to return to Pachymetry measure-
ment, touch the MMeeaassuurree key (2).

3. If you wish to enter Biometry mode, touch the
AALL key (3) and then touch the OOKK key (4).
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77..22    DDeessccrriippttiioonn  ooff  UUttiilliittyy  WWiinnddoowwss

77..22    DDeessccrriippttiioonn  ooff  UUttiilliittyy  WWiinnddoowwss

77..22..11    UUttiilliittyy  wwiinnddooww  ffoorr  bbiioommeettrryy  mmooddee

IIOOLL FFoorrmmuullaa
Select  IOL
formulas.

IIOOLL ddaattaa  eennttrryy
Enter IOL
information.

PPhhyyssiicciiaann  ddaattaa  eennttrryy
Enter physicians’ names.

PPeerrssoonnaall//ccoorrrreessppoonnddiinngg  vvaalluuee
Calculate personal lens con-
stants.

RRSS--223322CC
Set data communi-
cation parameters.

SSoouunndd  sseett
Control sound.

PPrriinntt  mmooddee
Select print
mode.

DDaattaa  mmaannaaggeemmeenntt
Analyze stored data.

PPaattiieenntt  ddaattaa
Display or edit stored
patient data.

MMeeaassuurree
Switch to biometry
measurement screen.

IIOOLL
Switch to IOL cal-
culation screen.

FFeeeedd//BBaacckkffeeeedd
Adjust printer paper.

CCoonnttaacctt//iimmmmeerrssiioonn
Switch between contact
mode and immersion mode.

PPAACCHHYY
Switch to Pachymetry mode.

DDaattee//TTiimmee  SSeettuupp
Enter current date
and time.
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77..22    DDeessccrriippttiioonn  ooff  UUttiilliittyy  WWiinnddoowwss

77..22..22    UUttiilliittyy  wwiinnddooww  ffoorr  ppaacchhyymmeettrryy  mmooddee

RRSS--223322CC
Set data communi-
cation parameters.

MMeeaassuurree
Switch to pachymetry
measurement screen.

FFeeeedd//BBaacckkffeeeedd
Adjust printer paper.

AALL
Switch to Biometry/IOL
calculation mode.

PPhhyyssiicciiaann  ddaattaa  eennttrryy
Enter physicians’ names.

SSoouunndd  sseett
Control sound.

MMaapp  ccoonnssttrruuccttiioonn
Select the pachymetry
map locations.

DDaattee//TTiimmee  SSeettuupp
Enter current date
and time.

PPaattiieenntt  ddaattaa
Display stored patient
data and cross-sectional
view of cornea.

DDaattaa  sseelleeccttiioonn
Select the data pres-
entation mode.

PPrriinntt  mmooddee
Select print
mode.
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77..33    UUttiilliittyy  SSeettuupp  ffoorr  BBiioommeettrryy  && IIOOLL CCaallccuullaattiioonn

77..33    UUttiilliittyy  SSeettuupp  ffoorr  BBiioommeettrryy  aanndd  IIOOLL CCaallccuullaattiioonn
77..33..11    IIOOLL ddaattaa  eennttrryy

The procedure for entering IOLs is as follows:
1. Touch the IIOOLL DDaattaa  EEnnttrryy key (1) on the biome-

try Utility screen (fig. 1) to access the IOL data
entry window (fig. 2). 

2. Select the memory number to be entered using
the up and down arrow keys (2) and the item to
be entered using the right and left arrow keys
(3). The location of the flashing cursor indicates
the category for the next data entry. If you do
not want to enter data in this category, move to
the desired category using the right and left
arrow keys. Continue pressing the arrow keys to
enter a0, a1 and a2.

3. Enter the IOL data using the alphabetic charac-
ter and number keys (4). Switch between the
alphabetic character keys and the number keys
by touching the SSwwiittcchhoovveerr key (5).

4. The following information may be entered:
• Company:  Up to 10 letters or numbers 
• Model No.: Up to 10 letters or numbers 
• A-const.: Acceptable range 100.00 - 130.00
• SF: Acceptable range  -5.00 - +10.00
• ACDconst:: Acceptable range  0.00 - +10.00
• a0: Acceptable range: -9.99 - +9.99
• a1, a2: Acceptable range: -0.99 - +0.99

The constants a0, a1 and a2 are used under
the following conditions:

2 < a0 + a1 x 3.37 + a2 x 23.39 < 7
2 < a0 + a1 x 2.53 + a2 x 20.00 < 7
2 < a0 + a1 x 3.50 + a2 x 27.00 < 7 

In the event of an erroneous entry, press the
DDeelleettee key (6).

5. Set entered data by touching the RReettuurrnn key (7).
6. When data entry is complete, touch the IIOOLL

DDaattaa  EEnnttrryy key (1) to return to the biometry
Utility screen.

Up to 10 lens models with associated constant values may be entered in the IOL
data list. These lens models may be selected and their pre-set values used for IOL
power calculation.
The appropriate lens constant for each IOL calculation formula is listed below:

• SRK II formula: A constant
• SRK/T formula: A constant
• Holladay formula: Surgeon’s factor (SF)
• Hoffer-Q formula: ACD constant
• Haigis standard formula: A constant
• Haigis optimized formula: a0, a1, a2 
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77..33    UUttiilliittyy  SSeettuupp  ffoorr  BBiioommeettrryy  && IIOOLL CCaallccuullaattiioonn

77..33..22    IIOOLL ffoorrmmuullaa  sseettuupp

Six pre-set IOL calculation formulae are avail-
able. To select the formulae that you plan to
use, do the following:

1. Touch the IIOOLL FFoorrmmuullaa key (1) on the
Biometry Utility screen (fig. 1) to display
the formula selection screen (fig. 2).

2. The six available formulas are: SRK II,
SRK/T, Holladay, Hoffer Q, Haigis standard
and Haigis optimized.

3. To select a formula, touch the adjacent
number key so that it is reverse-highlight-
ed (black). 

You may select up to five of the six form-
las. Those chosen will be available for
selection from the IOL power calculation
window (see section 4.3). 

4. After making your selections, touch the
IIOOLL FFoorrmmuullaa key (3) to return to the
Biometry Utility screen (fig. 1).

To set a1 and a2 for the Haigis standard for-
mula:
1. Press the PPaarraammeettrr key (4) on the formula

selection screen to activate the parameter
setting screen (fig. 3).

2. Touch the item keys (5) to select a1 and
a2 and enter the desired value for each
using the number keys (6).  

In the event of an erroneous entry, press
the DDeelleettee key (7).

3. After the values have been entered, touch
the RReettuurrnn key (8) to register the entries.

4. After both a1 and a2 have been set, touch
the PPaarraammeetteerr  SSeett key (9) to return to the
formula selection screen (fig. 2) and touch
the IIOOLL  FFoorrmmuullaa key (3) to return to the
biometry Utility screen (fig. 1).

Please contact your Tomey representative to
inquire about loading additional IOL formu-
lae.
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77..33    UUttiilliittyy  SSeettuupp  ffoorr  BBiioommeettrryy  && IIOOLL CCaallccuullaattiioonn

77..33..33    PPeerrssoonnaall  lleennss  ccoonnssttaanntt  ccaallccuullaattiioonn  ((ppeerrssoonnaall//ccoorrrreessppoonnddiinngg  vvaalluuee))

After the IOL has been implanted and the
post-operative refraction has been deter-
mined, the optimal lens constants (personal A-
constant, personal SF, corresponding SF and
personal ACD) can be calculated as follows:

1. Touch the PPeerrssoonnaall//CCoorrrreessppoonnddiinngg  VVaalluuee
key (1) on the biometry Utility screen to dis-
play the calculation screen (fig. 2).

2. Touch the EEyyee key (2) to select the eye
(right or left) for which you wish to calculate
constants.

3. Touch the databox (3) for each item and
enter the value using the number keys (4).
The selected databox will be reverse high-
lighted (black). 

In the event of an erroneous entry, press the
DDeelleettee key (5).

4. Touch either the RReettuurrnn key (6) or touch the
databox (3) again to register the value.

5. Repeat steps 3, 4 and 5 for each item: post-
operative refraction, implanted IOL power,
axial length, anterior chamber depth, ker-
atometry values* and A constant.

*Either the flat K or the steep K may be
entered first. Values may be entered in
either diopters or millimeters.

6. After all values have been entered, the
instrument will automatically display the cal-
culation results.

7. Touch the EEyyee key (2) if you wish to calcu-
late constants for the other eye and repeat
steps 3-7.

8. Touch the PPrriinntt key (7) to obain a printout
of the calculation results.

9. When you are finished, touch the
PPeerrssoonnaall//CCoorrrreessppoonnddiinngg  VVaalluuee key (1) to
return to the biometry Utility screen (fig. 1).

Based on the outcome of multiple surgeries,
the optimal personal lens constant values for a
particular surgeon may be determined using
the Data Management utility (see section
7.3.5).
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77..33    UUttiilliittyy  SSeettuupp  ffoorr  BBiioommeettrryy  && IIOOLL CCaallccuullaattiioonn

77..33..44    DDiissppllaayy  aanndd  ccoommppiillaattiioonn  ooff  ppaattiieenntt  ddaattaa  

aa))    DDiissppllaayyiinngg  aaxxiiaall  lleennggtthh  ddaattaa

•• TThhee  mmeemmoorryy  ccaarrdd  mmuusstt  bbee  iinnsseerrtteedd  sseeccuurreellyy,,  aass  iinnssttrruucctteedd  iinn  sseeccttiioonn
33..22..22ff,,  iinn  oorrddeerr  ttoo  ddiissppllaayy  aanndd  ccoommppiillee  ssttoorreedd  ppaattiieenntt  ddaattaa..

•• TThhee  mmeemmoorryy  ccaarrdd  mmuusstt  bbee  ffoorrmmaatttteedd  bbeeffoorree  uussiinngg,,  aass  ddeessccrriibbeedd  iinn
sseeccttiioonn  88..44..

To display stored axial length data:

1. Touch the PPaattiieenntt  ddaattaa key (1) on the biom-
etry Utility screen to display the Patient
Data list (fig. 2).

2. Touch the aarrrrooww  keys (2) to select the
patient whose axial length data you want
to display. If necessary, change the page
using the FFoorrwwaarrdd key (3) or BBaacckk key (4).

If you wish to return to the biometry Utility
screen at any time, touch the EExxiitt key (5).

4. Touch the EEcchhoo key (6) to display the
selected patient’s axial length data (fig. 3).

5. To obtain a printout of the data, touch the
PPrriinntt key (7).

6. To display the axial length data for the
patient’s other eye, touch the EEyyee key (8).

7. If you wish to display the patient’s IOL
data, touch the IIOOLL key (9) and follow the
instructions in section 7.3.4b.

8. If you wish to view personal lens constants,
touch the PP//CC  ccaall key (10). (If you wish to
calculate personal lens constants, see sec-
tion 7.3.3.) 

9. To return to the Patient Data list (fig. 2),
touch the EExxiitt key (11).
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77..33    UUttiilliittyy  SSeettuupp  ffoorr  BBiioommeettrryy  && IIOOLL CCaallccuullaattiioonn

bb))    CCoommppiilliinngg  IIOOLL  ddaattaa
To compile a patient’s IOL data:

1. Touch the PPaattiieenntt  ddaattaa key (1) on the bio-
metry Utility screen to display the Patient
Data list (fig. 2).

2. Touch the aarrrrooww  keys (2) to select the
patient whose data you want to display. If
necessary, change the page using the
FFoorrwwaarrdd key (3) or BBaacckk key (4).

If you wish to return to the biometry
Utility screen at any time, touch the EExxiitt
key (5).

3. Touch the IIOOLL key (6) to display the
screen for compilation of the selected
patient’s IOL data.

4. To prepare to enter the the IOL model
and manufacturer, touch the IImmppllaanntteedd
IIOOLL  MMooddeell key (7). The lens MMooddeell and
CCoommppaannyy names (8) will be reverse high-
lighted. 

5. Touch the model/manufacturer of the
selected IOL to enter it in the IImmppllaanntteedd
IIOOLL MMooddeell databox.

6. To enter the implanted IOL power and
post-operative refraction, touch the
IImmppllaanntteedd  IIOOLL PPoowweerr and PPoosstt  OOpp..  RReeff..
keys (9) and enter the value for each
using the number keys (10). The accept-
able ranges are:

Implanted IOL Power: 0.01 - 50.00 D
Post Op Refraction:    -10.00 - +10.00 D

In the event of an erroneous entry, press
the DDeelleettee key (11).

7. To store the implanted IOL model and
power and the postoperative refraction,
touch the MMeemmoorryy key (12).

8. To obtain a printout, touch the PPrriinntt key
(13).

9. If you wish to view personal lens con-
stants, touch the PP//CC    ccaall key (14). (If you
wish to calculate personal lens constants,
see section 7.3.3.)

10. To display IOL data for the patient’s
other eye, touch the EEyyee key (15).

11. To return to the Patient Data list (fig. 2),
touch the EExxiitt key (16).
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77..33    UUttiilliittyy  SSeettuupp  ffoorr  BBiioommeettrryy  && IIOOLL CCaallccuullaattiioonn

cc))    DDiissppllaayyiinngg  ppeerrssoonnaall  lleennss  ccoonnssttaannttss

dd))    DDeelleettiinngg  ppaattiieenntt  ddaattaa

To display personal lens constant data:

1. Touch the PP//CC  ccaall key (1) on the axial
length data screen (fig. 1) or the PP//CC  ccaall
key (2) on the IOL data screen (fig. 2) to
display the personal lens constant screen
(fig. 3).

2. If all of the required values have been
entered, the results of the personal lens
constant calculations will be displayed. 

Note: Values cannot be entered on this
screen. To enter values, see sections 4.3.4,
4.3.5 and  7.3.3.

3. To obtain a printout, touch the PPrriinntt key (3).

4. To display personal lens constant data for
the patient’s other eye, touch the EEyyee key
(4).

5. To return to the Patient Data list, touch the
EExxiitt key (5).

To delete patient data from the memory card:

1. Touch the PPaattiieenntt  DDaattaa  key on the biometry
Utility screen to display the Patient Data list.

2. Touch the aarrrrooww keys (1) to select the
patient whose data you want to delete. If
necessary, change the page using the
FFoorrwwaarrdd key (2) or BBaacckk key (3).

3. To delete the selected patient’s data, touch
the DDeelleettee key (4) for approximately one
second until you hear a beep. Data for both
eyes will be deleted.

4. To delete all patient data, touch the AAllll
CClleeaarr key (5) for approximately one second
until you hear a beep.
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77..33    UUttiilliittyy  SSeettuupp  ffoorr  BBiioommeettrryy  && IIOOLL CCaallccuullaattiioonn

77..33..55    BBiioommeettrryy//IIOOLL  DDaattaa  MMaannaaggeemmeenntt

•• AAsscceerrttaaiinn  tthhaatt  tthhee  mmeemmoorryy  ccaarrdd  iiss  sseeccuurreellyy  iinnsseerrtteedd  aass  iinnssttrruucctteedd  iinn
sseeccttiioonn  33..22..22ff..

•• TThhee  mmeemmoorryy  ccaarrdd  mmuusstt  bbee  ffoorrmmaatttteedd  bbeeffoorree  uussiinngg,,  aass  ddeessccrriibbeedd  iinn
sseeccttiioonn  88..44..

IOL data stored on the memory card (as
described in section 7.3.4b) may be analyzed to
display four types of graphs, illustrated in figs. 2-
5. The patient data are compiled according to
IOL Model name. If two or more IOLs bear the
same name, they will be treated as the same lens
even if they have different lens constants.

1. Insert the memory card as instructed in section
3.2.2f.

2. Touch the DDaattaa  MMaannaaggeemmeenntt key (1) on the
biometry Utility screen (fig. 1) to display the
Graph screen (figs. 2-5).

3. The following four graphs may be displayed by
touching the corresponding GGrraapphh key (2):

GGrraapphh  11: Relationship between axial length
and personal lens constant (fig. 2).

GGrraapphh  22: Relationship between anterior cham-
ber depth and personal lens constant
(fig. 3).

GGrraapphh  33: Relationship between IOL power and
personal lens constant (fig. 4, next
page).

GGrraapphh  44: Histogram showing personal lens
constant values (fig. 5, next page).

The following values for the lens constant asso-
ciated with the selected formula and lens
model are displayed at the left of the screen:
mean value, maximum value, minimum value
and standard deviation. The number of data
points is also displayed. 

4. Touch the FFoorrmmuullaa key (3) to change the calcu-
lation formula for which data are displayed.

5. Touch the MMooddeell key (4) to change the IOL
model for which data are displayed.

6. Touch the EExxiitt key (5) to return to the biometry
Utility screen.
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77..33    UUttiilliittyy  SSeettuupp  ffoorr  BBiioommeettrryy  && IIOOLL CCaallccuullaattiioonn

77..33..66    CCoonnttaacctt//IImmmmeerrssiioonn

To select the biometry probe mode:

1. Touch the CCoonnttaacctt//IImmmmeerrssiioonn key (1) on the
biometry Utility screen (fig. 1) to display the
Contact/Immersion screen (fig. 2).

2. Touch the CCoonnttaacctt key (2) or the IImmmmeerrssiioonn
key (3). The selected option is reverse high-
lighted.

3. Touch the CCoonnttaacctt//IImmmmeerrssiioonn key (4) to return
to the biometry Utility screen.
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77..44  UUttiilliittyy  SSeettuupp  ffoorr  PPaacchhyymmeettrryy

77..44    UUttiilliittyy  SSeettuupp  ffoorr  PPaacchhyymmeettrryy

77..44..11  MMaapp  ccoonnssttrruuccttiioonn

For the map measurement mode, the meas-
uring locations and the order in which the
measurements are taken should be pre-set.
Two maps, MAP 1 and MAP 2, may be con-
structed. 

To construct MAP 1 and MAP 2:

1. Touch the MMaapp  CCoonnssttrruuccttiioonn key (1) on the
pachymetry Utility screen (fig. 1) to display
the map construction screen (fig. 2).

2. Touch the MMAAPP  11 key (2) to select MAP 1.
The key for the selected map is reverse
highlighted.

3. To delete the pre-set map, touch the AA--
CClleeaarr key (3). In the event that you have
accidently deleted or wish to stop delet-
ing, touch the CCaanncceell key (4) to restore the
previous map.

4. Consecutively touch as many elements (5)
as you want to measure in the order that
you want to measure them. The selected
elements will be reverse highlighted. The
numbers in the boxes indicate the measur-
ing order. Non-selected elements are
blank.

5. If you wish to remove an element, touch it
again. In the event of an erroneous
removal, touch the CCaanncceell key (4) to
restore the previous selection.

6. After the elements have been selected,
touch the OOKK key (6) to register the map.

7. Touch the MMAAPP 22 key (2) and repeat steps
3-6 to construct Map 2.

8. When map construction is complete,
touch the MMaapp  CCoonnssttrruuccttiioonn key (7) to
return to the pachymetry Utility screen
(fig. 1).
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77..44  UUttiilliittyy  SSeettuupp  ffoorr  PPaacchhyymmeettrryy

77..44..22    DDaattaa  ddiissppllaayy  sseelleeccttiioonn

The following data display options are avail-
able:

Latest: Most recently acquired measure-
ment.

Minimum: Minimum measurement value.
Average:   Mean of all measurement values.

The data display option can be changed after
the measurements have been taken.

To select the desired data display option:

1. Touch the DDaattaa  SSeelleeccttiioonn key (1) on the
pachymetry Utility window (fig. 1) to acti-
vate the Data Selection window (fig. 2).

2. Select the desired data display option by
touching the appropriate key (2). The
screen will return to the pachymetry Utility
window (fig. 1).

When measurement results are displayed (fig.
3), the selected data display option will be
indicated to the upper right of the map.
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77..44  UUttiilliittyy  SSeettuupp  ffoorr  PPaacchhyymmeettrryy

77..44..33    PPaattiieenntt  ddaattaa  aanndd  ccoorrnneeaall  ccrroossss--sseeccttiioonn  ddiissppllaayy

aa))    DDiissppllaayyiinngg  ssttoorreedd  ppaacchhyymmeettrryy  ddaattaa

•• IInn  oorrddeerr  ttoo  ddiissppllaayy  ppaattiieenntt  ddaattaa,,  tthhee  mmeemmoorryy  ccaarrdd  mmuusstt  bbee  iinnsseerrtteedd
sseeccuurreellyy,,  aass  iinnssttrruucctteedd  iinn  sseeccttiioonn  33..22..22ff..

•• TThhee  mmeemmoorryy  ccaarrdd  mmuusstt  bbee  ffoorrmmaatttteedd  bbeeffoorree  uussiinngg  aass  ddeessccrriibbeedd  iinn
sseeccttiioonn  88..44..

To display stored pachymetry data:

1. Touch the PPaattiieenntt  ddaattaa key (1) on the
pachymetry Utility screen to display the
Patient Data list (fig. 2).

2. Touch the aarrrrooww  keys (2) to select the
patient whose pachymetry data you want
to display. If necessary, change the page
using the FFoorrwwaarrdd key (3) or BBaacckk key (4).

If you wish to return to the pachymetry
Utility screen at any time, touch the EExxiitt
key (5).

3. After selecting the patient, touch the DDaattaa
key (6) to display the selected patient’s
pachymetry data (fig. 3). 

4. If you wish to change from actual value dis-
play to biased value display, touch the data
display key (7).

5. To obtain a printout of the data, touch the
PPrriinntt key (8).

6. To display the pachymetry data for the
patient’s other eye, touch the EEyyee key (9).

7. To return to the Patient Data list (fig. 2),
touch the EExxiitt key (10).
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77..44  UUttiilliittyy  SSeettuupp  ffoorr  PPaacchhyymmeettrryy

bb))    DDiissppllaayyiinngg  ccrroossss--sseeccttiioonnaall  vviieeww  ooff  ccoorrnneeaa

•• AAtt  lleeaasstt  tthhee  cceennttrraall  ccoorrnneeaall  tthhiicckknneessss  aanndd  tthhee  88  ddaattaa  ppooiinnttss  ssuurr--
rroouunnddiinngg  ((aaddjjaacceenntt  ttoo))  tthhee  cceenntteerr  aarree  nneecceessssaarryy  iinn  oorrddeerr  ttoo  ddiissppllaayy
aa  ccrroossss--sseeccttiioonnaall  vviieeww  ooff  tthhee  ccoorrnneeaa..

•• TThhee  ccrroossss--sseeccttiioonnaall  vviieeww  iiss  nnoott  ssccaalleedd..  TThhee  aavveerraaggee  KK  vvaalluuee  iiss  uusseedd
[[((KK11  ++  KK22))//22]],,  nnoott  tthhee  iinnddiivviidduuaall  KK11  aanndd  KK22  vvaalluueess..

To display a cross-sectional corneal view for
stored pachymetry data:

1. Touch the PPaattiieenntt  ddaattaa key (1) on the
pachymetry Utility screen to display the
Patient Data list (fig. 2).

2. Touch the aarrrrooww  keys (2) to select the
patient whose pachymetry data you want
to display. If necessary, change the page
using the FFoorrwwaarrdd key (3) or BBaacckk key (4).
If you wish to return to the pachymetry
Utility screen at any time, touch the EExxiitt
key (5).

3. Touch the SSeeccttiioonn key (6) to display the
cross-section selection screen for the
selected cornea (fig. 3).

4. Select the KK11 key (7) and enter the K1
value using the number keys (8). Then
select the KK22 key (7) and enter the K2 val-
ues. (Either the flat K or the steep K may
be entered first. K values may be entered
in either diopters or millimeters. )
In the event of an erroneous entry, press
the DDeelleettee key (9).

5. Register the entered values by touching
the RReettuurrnn key (10).

6. Touch the MMeemmoorryy key (11) to store the
K1 and K2 values on the memory card.

7. Touch the arrow keys (12) to determine
the location of the cross-sectional view.

8. Touch the RRoottaattiioonn key (12, center) to
rotate the meridian (13) of the cross-sec-
tion viewed by 45 degrees counterclock-
wise. 

9. Touch the VViieeww key (14) to display the
cross-sectional diagram of the cornea.

10. To return to the cross-section selection
screen (fig. 3), touch the EExxiitt key (15).

11. To return to the Patient Data list (fig. 2),
touch the EExxiitt key (16) on the cross-sec-
tion selection window (fig. 3).
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77..55    GGeenneerraall  UUttiilliittyy  SSeettuupp  

77..55    UUttiilliittyy  SSeettuupp  ffoorr  GGeenneerraall  IItteemmss

77..55..11    PPhhyyssiicciiaannss  ddaattaa  eennttrryy
Up to seven names can be entered in the
Physician List.

1. Touch the PPhhyyssiicciiaannss  DDaattaa  EEnnttrryy key (1) on the
biometry Utility screen (fig. 1) or the pachyme-
try Utility screen (fig. 2) to display the Physician
List (fig. 3).

2. Touch a number (2) to activate that slot in the
list. The selected number will be reverse high-
lighted.

3. Enter the physician’s name using the letter
keys (3). To switch from letters and numbers,
touch the 00--99 key (4). To switch back to letters,
touch the AA--ZZ key. 

In the event of an erroneous entry, touch the
DDeelleettee key (5).

4. If you wish to enter another physician to the
list, touch the next number key (2) to select
the next slot.

5. Touch the RReettuurrnn key (6) to set the entered
data.

6. Touch the PPhhyyssiicciiaannss  DDaattaa  EEnnttrryy key (7) to
return to the biometry or pachymetry Utility
screen (fig. 1 or fig. 2). 
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77..55    GGeenneerraall  UUttiilliittyy  SSeettuupp  

77..55..22    DDaattee//ttiimmee  sseettuupp

To set the data and time:

1. Touch the DDaattee//TTiimmee  SSeettuupp key (1) on the bio-
metry Utility screen (fig. 1) or the pachymetry
Utility screen (fig. 2) to display the Date/Time
Setup screen (fig. 3).

2. Touch each item key (2) to prepare to enter
information for that item. The selected item
will be reverse highlighted.

3. Enter the information using the number keys
(3).

In the event of an erroneous entry, touch the
DDeelleettee key (4).

4. Touch the RReettuurrnn key (5) to register each
value.

5. When settings are completed, touch the
Date/Time Setup key (6) to return to the biom-
etry or pachymetry Utility window (fig. 1 or 2).
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77..55    GGeenneerraall  UUttiilliittyy  SSeettuupp  

77..55..33    DDaattaa  CCoommmmuunniiccaattiioonn  PPoorrtt  ((RRSS--223322CC))

aa..  PPiinn  ppoossiittiioonnss  ooff  tthhee  RRSS--223322CC  ccoonnnneeccttiioonn  tteerrmmiinnaallss

Measured data may be transferred to a comput-
er via a data communication port (RS-232C).

Follow these steps to attach an RS-232C com-
munication cable:

1. Insert the connector adapter (1) to the RS-
232C connection terminal (2) on the back of
the instrument and secure the connection by
tightening the screws.

2. Connect the RS-232C communication cable (3)
to the adapter and secure the connection by
tightening the screws.

Accessory equipment connected to the RS-232C
interface must be certified according to the
appropriate IEC 60601-1 standard for medical
equipment. Furthermore, all configurations must
comply with the  IEC 60601-1 system standard.
Anyone who connects additional equipment to
the signal input port or signal output port is con-
figuring a medical system and is, therefore,
responsible for assuring that the system com-
plies with the requirements of the  IEC 60601-1
system standard. If in doubt, contact the Tomey
technical service department or your local Tomey
representative.

RxD: Receive data
TxD: Transmit data

DTR: Data terminal ready

SG: Signal ground
DSR: Data set ready
RTS: Request to send

CTS:    Clear to send
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77..55    GGeenneerraall  UUttiilliittyy  SSeettuupp  

bb..  SSeettttiinngg  tthhee  ccoommmmuunniiccaattiioonn  ccoonnddiittiioonnss

To set the communication conditions:

1. Touch the CCOOMM (RS-232C) key (1) on the
biometry Utility screen (fig. 1) or the
pachymetry Utility screen (fig. 2) to display
the biometry or pachymetry RS-232C Data
Communication screen (fig. 3 and fig. 4,
respectively).

2. Touch the SSeettuupp key (2) to display the RS-
232C Setup screen (fig. 5).

3. Select the parameter to be set using the
up/down arrow keys (3). The options for the
selected parameter are shown at the bot-
tom of the screen.

4. Select the desired option for each parame-
ter using the left/right arrow keys (4).

5. Touch the RReettuurrnn key (5) to register each
selection.

6. Touch the EExxiitt key (6) to return to the RS-
232C Data Communication screen for biom-
etry (fig. 3) or pachymetry (fig. 4). 

7. To return to the biometry or pachymetry
Utility screen, touch the CCOOMM (RS-232C) key
(7) on the RS-232C screen (fig. 3 or fig. 4). 
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77..55    GGeenneerraall  UUttiilliittyy  SSeettuupp

cc..  TTrraannssmmiittttiinngg  ddaattaa

After biometry or pachymetry measurements
have been acquired from one or both eyes, the
biometry and IOL data or pachymetry data can
be transmitted to another AL-2000 or to a com-
puter (PC) as follows:

1. Touch the CCOOMM (RS-232C) key on the biome-
try Utility screen or the pachymetry Utility
screen (see section 7.3.5b, figs. 1 & 2 ) to dis-
play the appropriate RS-232C Data
Communication screen. 

2. After the communication conditions have
been set (as described in section 7.3.5b),
touch the SSeenndd key (1) on the  biometry RS-
232C screen (fig. 1) or the pachymetry RS-
232C screen (fig. 2) to display the data (fig. 3
and fig. 4, respectively).

3. Touch the OOKK key (2) to initiate data transmis-
sion. 

To abort the transmission, touch the CCaanncceell
key (3).

4. After the data transmission is complete (indi-
cated by “Sent!” at the upper right of the
screen), you may obtain a printout of the
transferred data by touching the PPrriinntt key (4).
(Shown for biometry in fig. 5.)

5. To return to the Utility screen, touch the CCOOMM
(RS-232C) key (5).
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77..55    GGeenneerraall  UUttiilliittyy  SSeettuupp  

dd..  RReecceeiivviinngg  ddaattaa

Biometry data may be received from another
AL-2000 or from a computer (PC). (Pachymetry
data cannot be received.)

To receive data:

1. Touch the CCOOMM (RS-232C) key on the biom-
etry Utility screen to display the RS-232C
Data Communication screen (fig. 1).

2. After the communication conditions have
been set (as described in section 7.5.3b),
touch the RReecceeiivvee key (1) on the biometry
Data Communication screen (fig. 1). The
instrument is ready for receiving data (fig. 2).

3. Click the OOKK key (2) to initiate data recep-
tion.

To abort the reception, touch the CCaanncceell key
(3). 

4. After the data reception is complete (indi-
cated by “Received!” at the upper right of
the screen), you may obtain a printout of the
received data by touching the PPrriinntt key (4). 

5. To return to the Utility screen, touch the
CCOOMM (RS-232C) key (5).
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77..55    GGeenneerraall  UUttiilliittyy  SSeettuupp

77..55..44    SSoouunndd  SSeettuupp

To adjust the sound:

1. Touch the SSoouunndd  SSeett key (1) on the biometry
Utility screen (fig. 1) or the pachymetry Utility
screen (fig. 2) to display the Sound Adjustment
window (fig. 3).

2. Touch the VVoolluummee keys (2) to adjust the sound
level. The options are:

•  L:    Low
•  M:   Medium
•  H:    High

3. To turn the sound on or off, touch the OOnn or OOffff
key (3).

4. Touch the SSoouunndd  SSeett key (4) to return to the bio-
metry or pachymetry Utility screen (fig. 1 or fig.
2). 
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77..55    GGeenneerraall  UUttiilliittyy  SSeettuupp  

77..55..55    PPrriinntt  MMooddee  SSeettuupp

The printout options are:

•  Standard: Includes date, patient name and
ID number, physician name and
all data.

•  Simple:    Includes no identifying informa-
tion and, for some printouts,
provides an abbreviated version
of the data.

1. Touch the PPrriinntt  MMooddee key (1) on the biometry
Utility screen (fig. 1) or the pachymetry Utility
screen (fig. 2) to display the Print Mode win-
dow (fig. 3).

2. Touch the SSttaannddaarrdd or SSiimmppllee key to select
the desired printout mode.

3. Touch the PPrriinntt  MMooddee key (3) to the biometry
or pachymetry Utility screen (fig. 1 or fig. 2). 
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88    MMeemmoorryy  CCaarrdd

88..  MMEEMMOORRYY CCAARRDD

88..11    MMeemmoorryy  CCaarrdd  SSppeecciiffiiccaattiioonnss
The memory card is 68 pin SRAM card that complies with the PC Card Standard.

•  Configuration:    Type 1
•  Bytes of memory:   512 Kb
•  Power voltage:    5 ± 0.5 V
•  Access time: 200 ns

Cards with 1 Mb and 2 Mb are also available.    

88..22    MMeemmoorryy  CCaarrdd  CCaappaacciittyy  aanndd  MMaaxxiimmuumm  NNuummbbeerr  ooff  EEnnttrriieess

Either biometry measurements and IOL data or pachymetry measurements can be stored
for both eyes of the specified number of patients. In other words, there are 237 “bins” on
the 512 Kb memory card. Either biometry/IOL data or pachymetry data for one or both
eyes can be stored in each bin.

88..33    MMeemmoorryy  CCaarrdd  BBaatttteerryy

88..33..11    RReeppllaacciinngg  tthhee  bbaatttteerryy
If the message “Memory card is low battery!” is displayed, replace the battery by
following the directions in the memory card Instruction Manual.

IIMMPPOORRTTAANNTT: If the battery is not replaced within 10 minutes of receiving the “low
battery” message, data stored on the memory card might be lost.

88..33..22    BBaatttteerryy  lliiffee
The life of the battery varies as a function of the memory capacity, as indicated
below.

•• BBiioommeettrryy  mmeeaassuurreemmeennttss,,  IIOOLL ddaattaa  aanndd  ppaacchhyymmeettrryy  mmeeaassuurreemmeennttss  ccaann  bbee  ssttoorreedd
oonn  tthhee  mmeemmoorryy  ccaarrdd..  IIff  aa  mmeemmoorryy  ccaarrdd  ootthheerr  tthhaann  tthhee  oonnee  pprroovviiddeedd  iiss  uusseedd,,  tthheerree
iiss  nnoo  gguuaarraanntteeee  tthhaatt  tthhee  ddaattaa  wwiillll  bbee  pprrooppeerrllyy  ssttoorreedd..

•• TThhee  PPCC  mmeemmoorryy  ccaarrdd  uusseedd  wwiitthh  tthhee  AALL--22000000  iiss  aann  SSRRAAMM  ttyyppee  ccaarrdd..  TThheerreeffoorree,,
aann  SSRRAAMM  ttyyppee  ccaarrdd  rreeaaddeerr,,  nnoott  aa  FFllaasshh  MMeemmoorryy  rreeaaddeerr,,  mmuusstt  bbee  uusseedd..  IIff  aa  FFllaasshh
MMeemmoorryy  rreeaaddeerr  iiss  uusseedd,,  ddaattaa  ssttoorreedd  oonn  tthhee  mmeemmoorryy  ccaarrdd  mmaayy  bbee  ccoorrrruupptteedd..

•• IIff  ddaattaa  oonn  tthhee  mmeemmoorryy  ccaarrdd  aarree  eeddiitteedd  uussiinngg  aa  ccoommppuutteerr,,  tthhee  ccaarrdd  nnoo  lloonnggeerr  ccaann
bbee  uusseedd  wwiitthh  tthhee  AALL--22000000..  IItt  wwiillll  bbee  nneecceessssaarryy  ttoo  rreeffoorrmmaatt  tthhee  ccaarrdd  bbeeffoorree  iitt  ccaann
bbee  uusseedd  wwiitthh  tthhee  AALL--22000000..
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88..44    FFoorrmmaattttiinngg  tthhee  MMeemmoorryy  CCaarrdd

88..44    FFoorrmmaattttiinngg  tthhee  MMeemmoorryy  CCaarrdd  

See instructions in Section 3.2.2f) for inserting the
memory card.

Before using the memory card for the first time, for-
mat it as follows:

1. Touch the PPaattiieenntt  DDaattaa key (1) on the biometry
Utility screen (fig. 1) or the pachymetry Utility
screen (fig. 2) to display the Patient Data screen.

2. If the memory card has not been formatted, the
message “Memory card is is not formatted!” will
be displayed (fig. 3). 

3. Touch the FFoorrmmaatt key (2) for approximately one
second until you hear a beep. The memory card
will be formatted (fig. 4) and ready for data stor-
age.

4. Touch the EExxiitt key (3) to return to the biometry or
pachymetry Utility screen (fig. 1 or fig. 2). 

TThhee  mmeemmoorryy  ccaarrdd  mmuusstt  bbee  ffoorrmmaatttteedd  bbeeffoorree  iittss  iinniittiiaall  uussee..
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88..55  RReeaaddiinngg  tthhee  MMeemmoorryy  CCaarrdd  oonn  aa  WWiinnddoowwss  CCoommppuutteerr

88..55    RReeaaddiinngg  tthhee  MMeemmoorryy  CCaarrdd  oonn  aa  WWiinnddoowwss  CCoommppuutteerr

88..55..11    RReewwrriittiinngg  tthhee  WWiinnddoowwss  PPCC ssyysstteemm  ccoonnffiigguurraattiioonn  ffiillee
1. Open the CONFIG.SYS file in the root directory of the C drive using Notepad.

2. Add the following information to the last line of the Config.sys file:

The directory shown in the box may differ for different computers. Specify the
directory that contains the Windows system file.

3. Save the CONFIG.SYS file, overwriting the previous version.

4. Re-start Windows.

88..55..22    PPCC ddaattaa::  llooccaattiioonn,,  ffiilleennaammee  aanndd  ffoorrmmaatt    
1. Insert the Memory Card into the PC card slot. You will hear a beep when Windows

identifies the Memory Card.

2. Open Windows Explorer and view the contents of the Memory Card removable
drive. You will find two directories:
•  Axialdt:    Stores biometry and IOL data.
•  Pachydt: Stores pachymetry data.

3. Each of the data files may be opened using Notepad. 

The files are identified by patient ID.
Axial length and corneal thickness data are stored in text mode.
Axial length waveform data are stored in binary mode.

88..55..33    RReemmoovviinngg  tthhee  MMeemmoorryy  CCaarrdd  ffrroomm  tthhee  ccoommppuutteerr
1. Click on the Windows SSttaarrtt button.

2. Select SSeettttiinnggss.

3. Select CCoonnttrrooll  PPaanneell.

4. Double-click on the PPCC CCaarrdd  [[PPCCMMCCIIAA]] icon.

5. On the Socket Status window, select the socket that contains the Memory Card.

6. Click the SSttoopp button

7. When the message “You may safely remove this device” is displayed, click OOKK
and remove the Memory Card by pressing the button (see section 3.2.2f).

88..55..44    HHaannddlliinngg  tthhee  MMeemmoorryy  CCaarrdd  ffiilleess
Files from the AL-2000 Memory Card are read-only files. If you wish to modify the
contents of the file, you must make a copy of it and release the read-only attributes
of the copy.
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88    MMeemmoorryy  CCaarrdd
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99..11    IIOOLL CCaallccuullaattiioonn  FFoorrmmuullaaee

99..  TTEECCHHNNIICCAALL IINNFFOORRMMAATTIIOONN

99..11    IIOOLL CCaallccuullaattiioonn  FFoorrmmuullaaee

99..11..11    SSRRKK//IIII

aa..    EEmmmmeettrrooppiicc  IIOOLL ppoowweerr  ((DD))

bb..    AAmmeettrrooppiicc  IIOOLL ppoowweerr  ((DD))

cc..    DDeessiirreedd  ppoossttooppeerraattiivvee  rreeffrraaccttiioonn

Where:

if            L < 20.0 mm, then A1 = A + 3
if 20.0 < L < 21.0 mm, then A1 = A + 2
if 21.0 < L < 22.0 mm, then A1 = A + 1
if 22.0 < L < 24.5 mm, then A1 = A
if            L > 24.5 mm, then A1 = A - 0.5

if Pemme < 14, then CR = 1.00
if Pemme > 14, then CR = 1.25

A: A-constant
K: Corneal refraction (D)  [(K1 + K2)/2]
L: Axial length (mm)
P: Power of IOL implant (D)
REF: Postoperative refractive power
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99..11    IIOOLL CCaallccuullaattiioonn  FFoorrmmuullaaee

99..11..22    SSRRKK//TT

aa..    EEmmmmeettrrooppiicc  IIOOLL ppoowweerr  ((DD))

bb..    AAmmeettrrooppiicc  IIOOLL ppoowweerr  ((DD))

cc..    DDeessiirreedd  ppoossttooppeerraattiivvee  rreeffrraaccttiioonn

Where:

r: Average corneal radius of curvature (mm) = 337.5/K
LC: Modified axial length (mm)

if L > 24.2, then LC = L
if L < 24.2, then LC = -3.446 + 1.716L - 0.0237L*L

W: Corneal thickness by calculation (mm) = -5.41 + 0.58412LC + 0.098K
H: Height of the corneal dome (mm) = r - SQRT(r*r - W*W/4)
Ofst: Calculated distance between the iris surface and IOL optical surface

(including the corneal thickness) (mm)
= ACD const = -3.336
= (0.62467A - 68.747) - 3.336

C1: Estimated postoperative anterior chamber depth (mm)
= H + Ofst

V: Vertex distance (mm) = 12
na: Refractive index of aqueous and vitreous = 1.336
nc: Refractive index of cornea = 1.333
L1: Optical axial length (mm) = L + (0.65696 - 0.02029L)
L: Measured axial length (mm)
A: A-constant
K: Average corneal refractive power: (K1 + K2)/2 (D)
REF: Desired postoperative refraction (D)
P: Power of IOL implant (D)
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99..11    IIOOLL CCaallccuullaattiioonn  FFoorrmmuullaaee

dd..    PPeerrssoonnaall  AA--ccoonnssttaanntt

Where:

P: Power of IOL implant (D)
S: Spherical index (D)
C: Cylindrical index (D)
AREF: Postoperative refraction <equivalent to the spherical index  (D)>

= S + C/2
RF: Refractive factor

if P > 16, then RF = 1.25
if P < 16, then RF = 1

L: Axial length
K: Average corneal refraction (K1 + K2)/2  (D)
COR: Correcting value

if L < 20.0, then COR = 3
if 20.0 < L < 21.0, then COR = 2
if 21.0 < L < 22.0, then COR = 1
if 22.0 < L < 24.5, then COR = 0
if L > 24.5, then COR = -0.5
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99..11    IIOOLL CCaallccuullaattiioonn  FFoorrmmuullaaee

99..11..33    HHoollllaaddaayy

aa..    IIOOLL ppoowweerr  ((DD))

bb..    DDeessiirreedd  ppoossttooppeerraattiivvee  rreeffrraaccttiioonn  ((DD))

Where:

na: Refractive index of aqueous and vitreous = 1.336
nc: Refractive index of cornea = 4.0/3.0
L: Measured axial length (mm)
r: Average corneal radius of curvature (mm) = 337.5/K
K: Average corneal refractive power = (K1 + K2)/2  (D)
SF: Surgeon factor

(Distance between iris surface and optical center of IOL) (mm)
REF: Desired postoperative refraction
V: Vertex distance (mm) = 12
P: Power of IOL implant (D)
L2: Modified axial length (mm) = L + 0.2
C2: Anatomical anterior chamber depth (mm) (distance between corneal

apex and iris surface) (mm)

if r < 7 mm, then Rag = 7 mm
if r > 7 mm, then Rag = r
AG = 12.5L/23.45 (if AG > 13.5 mm, then AG = 13.5 mm)
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99..11    IIOOLL CCaallccuullaattiioonn  FFoorrmmuullaaee

cc..    PPeerrssoonnaall  SSFF

Where:

na: Refractive index of aqueous and vitreous = 1.336
nc: Refractive index of cornea = 4.0/3.0
L: Measured axial length (mm)
r: Average corneal radius of curvature (mm) = 337.5/K
K: Average corneal refractive power = (K1 + K2)/2  (D)
V: Vertex distance (mm) = 12
P: Power of IOL implant (D)
L2: Modified axial length (mm) = L + 0.2 (mm)
S: Spherical index (D)
C: Cylindrical index (D)
AREF: Postoperative refraction <equivalent to the spherical index (D)>

= S + C/2
C2: Anatomical anterior chamber depth (mm) (distance between corneal

apex and iris surface) (mm)

if r < 7 mm, then Rag = 7 mm
if r > 7 mm, then Rag = r
AG = 12.5L/23.45 (if AG > 13.5 mm, then AG = 13.5 mm)

dd..    CCoorrrreessppoonnddiinngg  SSFF

Where:

A: A-constant
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99..11    IIOOLL CCaallccuullaattiioonn  FFoorrmmuullaaee

99..11..44    HHooffffeerr  QQ

aa..    EEmmmmeettrrooppiicc  IIOOLL ppoowweerr  ((DD))

Where:

bb..    DDeessiirreedd  ppoossttooppeerraattiivvee  rreeffrraaccttiioonn  bbyy  ssppeeccttaaccllee  ((DD))

Where:

C = X + Y
X = C1 + 0.3(L - 23.5) + (tan K)2
Y = 0.1M(23.5 - L) 2 tan {0.1(G - L)2} - 0.99166

if L < 23.0, then M = +1, G = 28.0
if L > 23.0, then M =  -1, G = 23.5
if L > 31.0, then L = 31.0
if L < 18.5, then L = 18.5

P: Power of IOL implant (D)
L: Measured axial length (mm)
C1: Personalized anterior chamber depth (mm)
K: Average refractive power = (K1 + K2)/2  (D)
Rx: Desired postoperative refraction by spectacle (D)
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99..11    IIOOLL CCaallccuullaattiioonn  FFoorrmmuullaaee

cc..    PPeerrssoonnaall  AACCDD

Where:

dd..    PPrreeddiicctteedd  ppoossttooppeerraattiivvee  aanntteerriioorr  cchhaammbbeerr  ddeepptthh  ((AACCDD))

Where:

X = C1 = 0.3(L - 23.5) + (tan K)2

Y = 0.1 M(23.5 - L)2 tan{0.1(G - L)2} - 0.99166
if L < 23.0, then M = +1, G = 28.0
if L > 23.0, then M =  -1, G = 23.5
if L > 31.0, then L = 31.0
if L < 18.5, then L = 18.5

P: Power of IOL implant (D)
L: Measured axial length (mm)
C1: Personalized anterior chamber depth (mm)
K: Average refractive power = (K1 +K2)/2  (D)
ARx: postoperative refraction by spectacle (D)
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99..11    IIOOLL CCaallccuullaattiioonn  FFoorrmmuullaaee

99..11..55    HHaaiiggiiss  ssttaannddaarrdd

aa..    IIOOLL ppoowweerr  ((DD))

Where:

bb..    PPrreeddiicctteedd  ppoossttooppeerraattiivvee  rreeffrraaccttiivvee ppoowweerr  ((DD))

Where:

na: Refractive index of aqueous and vitreous = 1.336
nc: Refractive index of cornea = 1.3315
r: Average corneal radius of curvature (mm)
K: Average corneal refractive power (D)
L: Axial length (mm)
ACD: Anterior chamber depth (mm)
REF: Desired postoperative refractive power (D)
V: Vertex distance (mm) = 12
P: Power of IOL implant (D)
a1: 0.4 (default value)
a2: 0.1 (default value)
VKpr: 3.37
ELpr: 23.39
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99..11    IIOOLL CCaallccuullaattiioonn  FFoorrmmuullaaee

cc..    PPeerrssoonnaall  AA--ccoonnssttaanntt

Where:

na: Refractive index of aqueous and vitreous = 1.336
K: Average corneal refractive power (D)
L: Axial length (mm)
ACD: Anterior chamber depth (mm)
AREF: Postoperative refractive power (D)
V: Vertex distance (mm) = 12
P: Power of IOL implant (D)
a1: 0.4
a2: 0.1
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99..11    IIOOLL CCaallccuullaattiioonn  FFoorrmmuullaaee

99..11..66    HHaaiiggiiss  ooppttiimmiizzeedd

aa..    IIOOLL ppoowweerr  ((DD))

Where:

bb..    PPrreeddiicctteedd  ppoossttooppeerraattiivvee  rreeffrraaccttiivvee ppoowweerr  ((DD))

Where:

na: Refractive index of aqueous and vitreous = 1.336
nc: Refractive index of cornea = 1.3315
RC: Average corneal radius of curvature (mm)
DC: Average corneal refractive power (D)
L: Axial length (mm)
ACD: Anterior chamber depth (mm)
REF: Desired postoperative refractive power (D)
V: Vertex distance (mm) = 12
P: Power of IOL implant (D)

-10 < a0 < +10
-1 < a1 < +1
-1 < a2 < +1
2 < a0 + a1 x 3.37 + a2 x 23.39 < 7
2 < a0 + a1 x 2.53 + a2 x 20.00 < 7
2 < a0 + a1 x 3.50 + a2 x 27.00 < 7
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99..22    UUllttrraassoouunndd  vveelloocciittyy  uusseedd  iinn  aaxxiiaall  lleennggtthh  mmeeaassuurreemmeenntt

99..22    UUllttrraassoouunndd  VVeelloocciittyy  uusseedd  iinn  AAxxiiaall  LLeennggtthh  MMeeaassuurreemmeenntt

99..22..11    NNoorrmmaall
•  Average ultrasound velocity: 1,550 m/s
•  Average ultrasound velocity in the lens: 1,641 m/s
•  Average ultrasound velocity in the anterior chamber:  1,532 m/s

Axial length is calculated using the following formula:

Where:

L: Axial length
V: Average ultrasound velocity
t: Time

99..22..22    DDeennssee  CCaattaarraacctt  
•  Average ultrasound velocity: 1,548 m/s
•  Average ultrasound velocity in the lens: 1,629 m/s
•  Average ultrasound velocity in the anterior chamber:  1,532 m/s

Axial length is calculated using the same formula as for the normal lens.

99..22..33    AApphhaakkiicc
•  Average ultrasound velocity: 1,532 m/s

Axial length is calculated using the same formula as for the normal lens.

99..22..44    PPsseeuuddoopphhaakkiicc
•  Ultrasound velocity in IOL*:

Pseudophakic 1 - PMMA 2,718 m/s
Pseudophakic 2 - Silicon 1,049 m/s
Pseudophakic 3 - Acrylic 2,200 m/s

*Ultrasound velocity may vary between materials and manufacturers
and depending on temperature.

•  Biometric ultrasound velocity: 1,532 m/s
•  Average ultrasound velocity in the anterior chamber:  1,532 m/s

Axial length is calculated using the following formula:

Where:

Lp:      Axial length
L:        Axial length calculated with the biometric ultrasound velocity
Th:      Central thickness of IOL (must be entered)
VBIO:    Biometric ultrasound velocity
VIOL:    Ultrasound velocity in the IOL (must be entered)
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99..33    AAxxiiaall  lleennggtthh  ccaallccuullaattiioonn  iinn  eeyyeess  wwiitthh  ssiilliiccoonnee  ooiill

99..33    AAxxiiaall  LLeennggtthh  CCaallccuullaattiioonn  iinn  EEyyeess  wwiitthh  SSiilliiccoonnee  OOiill

99..33..11    NNoorrmmaall  eeyyeess  iinn  wwhhiicchh  vviittrreeoouuss  iiss  rreeppllaacceedd  bbyy  ssiilliiccoonnee  ooiill

After performing axial length measurement with the eye type set for Normal
(default setting), use the following formula to calculate axial length:

Where:

AL(S) = Axial length for eye with silicone oil
AL = Axial length (measured)
LENS = Lens thickness (measured)
ACD = Anterior chamber depth (measured)
V(a) = Average ultrasound velocity (default = 1,550 m/s)
V(lens) = Velocity in lens (default = 1,641 m/s)
V(ac) = Velocity in anterior chamber (default = 1,532 m/s)
V(sil) = Velocity in silicone oil (provided by silicone oil manufacturer)

99..33..22  PPsseeuuddoopphhaakkiicc  eeyyeess  iinn  wwhhiicchh  vviittrreeoouuss  iiss  rreeppllaacceedd  bbyy  ssiilliiccoonnee  ooiill

After performing axial length measurement with the eye type set for the appropri-
ate Pseudophakic setting, use the following formula to calculate axial length:

Where:

AL(S) = Axial length for eye with silicone oil
AL(P) = Axial length (measured in pseudophakic eye)
ACD(P) = Anterior chamber depth (measured in pseudophakic eye)
Th = IOL thickness (provided by IOL manufacturer)
V(bio) = Average ultrasound velocity (default = 1,532 m/s)
V(ac) = Velocity in anterior chamber (default = 1,532 m/s)
V(sil) = Velocity in silicone oil (provided by silicone oil manufacturer)
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1100..11    RReeppllaacciinngg  ffuusseess

1100..    MMAAIINNTTEENNAANNCCEE

1100..11    RReeppllaacciinngg  ffuusseess

1100..22    RRoouuttiinnee  mmaaiinntteennaannccee
1100..22..11    MMaaiinntteennaannccee  ooff  tthhee  pprroobbeess

aa..  DDiissiinnffeeccttiinngg  tthhee  pprroobbeess

UUnnpplluugg  tthhee  ppoowweerr  ccoorrdd  wwhheenn  rreeppllaacciinngg  ffuusseess..

If the AL-2000 does not operate when the power switch
is turned ON (and you have ascertained that the power
outlet is functioning properly), it is possible that a fuse
is defective.

To replace the fuses:

1. Turn the AL-2000 off and unplug the power cord
from the power outlet.

2. Rotate the fuse holders counter clockwise approxi-
mately 90 degrees using a coin or a screwdriver, and
the holder will pop out.

3. Check both fuses and replace them if necesssary.

A good fuse will have a thin strip of metal from one
end to the other without any noticeable breaks. A
blown fuse will have all or a portion of the metal
melted away inside.

4. Reinsert the fuse holders and turn clockwise to lock
them in place.

WWhheenn  ddiissccoonnnneeccttiinngg  tthhee  pprroobbeess,,  bbee  ssuurree  ttoo  hhoolldd  tthhee  pplluugg,,  nnoott
tthhee  ccaabbllee..

•• DDoo  nnoott  uussee  aann  aauuttooccllaavvee  ttoo  sstteerriilliizzee  tthhee  pprroobbeess  ssiinnccee  tthhiiss  mmaayy
sseevveerreellyy  ddaammaaggee  tthheemm..

•• DDoo  nnoott  ppuullll  oonn  tthhee  pprroobbee  ccoorrddss  wwhheenn  cclleeaanniinngg  tthhee  pprroobbeess..

Disinfect the biometry probe and the pachymetry probe by immersing the tip
in a 0.5% solution (1 to 10 dilution) of sodium hypochlorite for 10 to 20 min-
utes. Then rinse with distilled water and allow to dry before use.



bb..  CClleeaanniinngg  tthhee  pprroobbee  hhaannddllee  aanndd  ccoorrdd

1100..22..22    MMaaiinntteennaannccee  ooff  tthhee  mmaaiinn  uunniitt

1100..33    RReeppllaacciinngg  PPrriinntteerr  PPaappeerr
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1100..22    RRoouuttiinnee  MMaaiinntteennaannccee

•• DDoo  nnoott  uussee  oorrggaanniicc  ssoollvveennttss  ffoorr  cclleeaanniinngg  tthhee  AALL--22000000  aass  tthheeyy
mmaayy  ccaauussee  ddaammaaggee  ttoo  tthhee  ssuurrffaaccee..

•• WWhheenn  rreemmoovviinngg  tthhee  ppoowweerr  ccoorrdd,,  ggrraasspp  tthhee  pplluugg,,  nnoott  tthhee  ccoorrdd
aanndd  ddoo  nnoott  aappppllyy  uunndduuee  ffoorrccee..

Wipe off dirt gently with a wet cloth and then remove excess water with a dry
cloth. If dirt is difficult to remove, use a diluted, mild detergent.

Clean the surface of the monitor with a dry cloth. If dirt is difficult to remove,
use diluted, mild detergent on a soft cloth. Then rinse and remove excess mois-
ture with a dry cloth.

The procedure for cleaning the probe handle and cord is as follows:

1. Wipe the probe handle with a soapy or alcohol-soaked cloth and then rinse
it with water.

2. Clean the cord using a wet cloth.
3. After cleaning, remove excess water from the probe and the cord.

1. Display either the biometry Utility screen or the
pachymetry Utility screen (see section 7.1). 

2. With the power on, remove the printer cover (1)
by sliding it in the direction of the arrow.

3. Remove the used roll of paper. If necessary, touch
the FFeeeedd key (3) or the BBaacckkffeeeedd key (4) on the
Utility screen (shown for biometry Utility screen).

4. Insert the leading end of the new roll of paper
into the paper insertion slot (5). The paper will be
detected and automatically fed into the printer.
(See figure on next page.) 

Care should be taken to place the paper with the
correct side up, as indicated in the diagram.

5. When the leading end of the paper emerges from
the outlet slot (6), touch the FFeeeedd key (3) or the
BBaacckkffeeeedd key (4) to adjust it. (See figures on next
page.)

6. Place the printer cover in position and cut off the
excess paper.  

Replace the paper when red lines appear on both sides of the paper.
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1100..44    SSttoorraaggee

1100..44    SSttoorraaggee

1100..55    PPaacckkiinngg  mmaatteerriiaallss

1100..66    TToommeeyy  OOnnee--YYeeaarr  LLiimmiitteedd  WWaarrrraannttyy

When storing the AL-2000, the protective cap should be placed on the clean biometry
probe tip and both probes should be placed in the cases provided.

If the instrument is not to be used for a prolonged period, disconnect the power cord
and place the dust cover over the instrument.

•• DDoo  nnoott  ssttoorree  tthhiiss  iinnssttrruummeenntt  iinn  aa  llooccaattiioonn  wwhheerree  iitt  mmiigghhtt  bbee  eexxppoosseedd  ttoo
wwaatteerr..

•• AAvvooiidd  eexxcceessssiivvee  aattmmoosspphheerriicc  pprreessssuurree,,  hhiigghh  tteemmppeerraattuurree,,  eexxcceessssiivvee
hhuummiiddiittyy,,  ppoooorr  vveennttiillaattiioonn,,  ddiirreecctt  ssuunnlliigghhtt,,  dduusstt,,  ssaalltt  oorr  ssuullffuurr  iinn  tthhee  aaiirr..

•• DDoo  nnoott  ssttoorree  tthhiiss  iinnssttrruummeenntt  nneeaarr  cchheemmiiccaall  ssuubbssttaanncceess  oorr  iinn  aa  llooccaattiioonn
wwhheerree  ggaass  mmaayy  bbee  ggeenneerraatteedd..  

•• AAsscceerrttaaiinn  tthhaatt  ffaaccttoorrss  ssuucchh  aass  eexxcceessssiivvee  ssllooppee,,  vviibbrraattiioonn  aanndd  iimmppaacctt  wwiillll
nnoott  eennddaannggeerr  tthhee  iinnssttrruummeenntt  ((iinncclluuddiinngg  dduurriinngg  ttrraannssppoorrttaattiioonn))..

•• KKeeeepp  tthhee  ccaarrttoonn  aanndd  ppaacckkiinngg  mmaatteerriiaallss  ffoorr  ffuuttuurree  uussee..

•• IIff  yyoouu  ddiissccaarrdd  tthhee  ppaacckkiinngg  mmaatteerriiaallss,,  bbee  ssuurree  ttoo  ccoommppllyy  wwiitthh  llooccaall  oorrddii--
nnaanncceess  aanndd  rreegguullaattiioonnss  ffoorr  ddiissppoossaall..

The Seller warrants this product to be free from defects in material and workmanship
under the normal use of this product for one year from the date of invoice issued by the
Seller to the original purchaser.

This warranty shall apply only to the original purchaser and shall NOT, in any way, be
transferable or assignable to any other party than the original purchaser.

This warranty also shall NOT apply if the product has not been installed, operated or
maintained in accordance with the OPERATOR MANUAL of Tomey Corporation (here-
inafter called "Tomey"). Neither the Seller nor Tomey shall be liable for any damages
caused by the purchaser's failure to follow instructions for proper installation, use and
maintenance of the product.
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1100..66    WWaarrrraannttyy

This warranty is only applicable to the new product and does NOT cover any damage
resulting from or caused by accident or negligence, abuse, misuse, mishandling, improper
installation, improper repair or improper modification of this product, by persons other
than personnel duly authorized by Tomey, nor to a product whose serial number or batch
number is removed, altered or effaced.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ANY AND ALL OTHER WARRANTIES,
EXPRESS OR IMPLIED (INCLUDING SPECIFICALLY, WITHOUT LIMITING THE GENERALI-
TY OF THE FOREGOING, ALL WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE), AND ALL OTHER OBLIGATION AND LIABILITY ON THE
PART OF THE SELLER AND TOMEY. NEITHER THE SELLER NOR TOMEY SHALL BE
LIABLE FOR INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES UNDER ANY CIR-
CUMSTANCES OR FOR MORE THAN REPAIR, REPLACEMENT OR REFUND OF THE
PURCHASE PRICE OF DEFECTIVE GOODS.
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1111..11    TTrroouubblleesshhoooottiinngg  --  GGeenneerraall  PPrroobblleemmss

1111..    TTRROOUUBBLLEESSHHOOOOTTIINNGG

Before presuming that the instrument is malfunctioning, check the following troubleshooting
suggestions. If you are still unable to correct the problem, contact your local Tomey repre-
sentative.

1111..11    GGeenneerraall  pprroobblleemmss

>> No power when the instrument is turned on. (Power indicator light not lit.)

•  Is the power plug securely connected to the power receptacle? 

•  Is the power properly supplied?

•  Is the power cord securely inserted into the power source receptacle on the back
of the AL-2000? (See section 3.2.2d)

•  Are the fuses intact? (See section 10.1)

>> The monitor screen is too dark.

•  Is the power on (see above)?

•  Is the contrast adjusted properly? (See section 4.1.1)

•  Is the auto power-off function activated? (See section 4.1.1)

>> Cannot obtain printout.

•  Is the printer paper loaded properly? (See section 10.3)

•  Is there any paper left?

•  Is Is the correct type of printer paper used? 

1111..22    BBiioommeettrryy  ffuunnccttiioonn

>> Biometry probe check is negative.

•  Is the biometry probe securely connected to the terminal labeled BIO? (See sec-
tion 3.2.2b)

>> Biometry measurement cannot be obtained.

•  Is the biometry probe securely connected to the terminal labeled BIO? (See sec-
tion 3.2.2b)

•  Have the biometry settings been entered? (See sections 4.1.3 and 7.3)

DDOO NNOOTT RREEMMOOVVEE TTHHEE OOUUTTEERR CCOOVVEERR OOFF TTHHIISS IINNSSTTRRUUMMEENNTT..  IIff  yyoouu  ddoo,,
yyoouu  mmaayy  bbee  eexxppoosseedd  ttoo  tthhee  ddaannggeerr  ooff  ddiirreecctt  hhiigghh  vvoollttaaggee..  

DDoo  nnoott  aatttteemmpptt  ttoo  uussee  tthhiiss  iinnssttrruummeenntt  ffoorr  aannyy  ppuurrppoosseess  ootthheerr  tthhaann  tthhoossee
ssppeecciiffiieedd  iinn  tthhee  mmaannuuaall
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1111..22    TTrroouubblleesshhoooottiinngg  --  BBiioommeettrryy

>> Automatic measurement cannot be performed.

•  Is the instrument set for manual measurement. (See section 4.1.3e)

•  Is there any contamination due to the proximity of electromagnetic radiation (e.g.,
from a motor or high voltage power line)?  

•  Is the patient fixating properly?

•  Is the tip of the biometry probe damaged?

>> Manual measurement cannot be performed.

•  Is the footswitch properly connected? (See section 3.2.2e)

•  Is the instrument set for automatic measurement? (See section 4.1.3e)

>> The measurement data are not accurate.

•  Is the biometry probe securely connected? (See section 3.2.2b)

•  Is the pachymetry probe connected to the terminal labeled BIO?

•  Is the probe cord pulling on the chin rest slider? (See section 3.2.3a)

•  Is  the tip of the biometry probe damaged?

•  Is the converted velocity set properly? (See section 4.1.3c)

•  Is  an excessive amount of corneal protective agent being used? 

•  Is too much pressure being applied to the cornea?

•  Is  the biometry probe applied to the cornea at a right angle?

•  Does the waveshape appear to be correct? (See section 4.2.7)

•  Is there any waveshape between the actual retinal wave and the retinal wave cur-
sor? (See section 4.2.7)

>> The beep sounds when measurements are not being taken.

•  Is the biometry probe immersed in water?

>> A beep does not occur when a measurement is taken.

•  Is the Utility Sound setting set to OFF? (See section 7.5.4)

>> The waveshape is contaminated with noise.

•  Is the biometry probe securely connected? (See section 3.2.2b)

•  Is the power receptacle properly grounded?

•  Is a source of electromagnetic radiation (such as a motor or high voltage power
line) located close to the instrument?

1111..33    PPaacchhyymmeettrryy  ffuunnccttiioonn
>> Pachymetry probe check is negative.

•  Is the pachymetry probe securely connected to the terminal labeled PACHY? (See
section 3.2.2c)

>> Pachymetry measurement cannot be obtained.

•  Is the pachymetry probe securely connected to the terminal labeled PACHY? (See
section 3.2.2c)
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1111..33  --  TTrroouubblleesshhoooottiinngg  --  PPaacchhyymmeettrryy

•  Have the pachymetry settings been entered? (See sections 5.1.3 and 7.4)

•  Is “Out of range” indicated? (See section 5.1.3f)

>> Automatic measurement cannot be performed.

•  Is the instrument set for manual measurement. (See section 5.1.3d)

•  Is “Out of range” indicated? (See section 5.1.3f) 

•  Is the tip of the pachymetry probe damaged?

•  Is  the probe applied to the cornea at a right angle?

•  Is  the corneal surface too dry?

>> Manual measurement cannot be performed.

•  Is the footswitch properly connected? (See section 3.2.2e)

•  Is the instrument set for automatic measurement? (See section 5.1.3d)

•  Is “Out of range” indicated? (See section 5.1.3f) 

•  Is the tip of the pachymetry probe damaged?

•  Is  the probe applied to the cornea at a right angle?

•  Is  the corneal surface too dry?

>> The measurement data are not accurate.

•  Is the pachymetry probe securely connected? (See section 3.2.2c)

•  Is the biometry probe connected to the terminal labeled PACHY?

•  Is  the tip of the pachymetry probe damaged?

•  Is the converted velocity set properly? (See section 5.1.3c)

•  Is too much pressure being applied to the cornea?

•  Is the probe applied to the cornea at a right angle?

>> The beep sounds when measurements are not being taken.

•  Is the pachymetry probe immersed in water?

>> A beep does not occur when a measurement is taken.

•  Is the Utility Sound setting set to OFF? (See section 7.5.4)

1111..44    MMeemmoorryy  ccaarrdd

>> Data cannot be stored on the memory card.

•  Is an ID number entered for the patient? (See sections 4.1.3a and 5.1.3a)

•  Is the memory card properly inserted? (See section 3.2.2f)

•  Is the memory card write protected?  (See back of card)

•  Is the memory card full? (Message “Memory card is full” will appear.)

>> Data stored on the memory card is lost.

•  Is the memory card battery dead? (See Sectin 8.3)

•  Is the battery properly installed? (See Memory Card Instruction Manual)
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>> Data stored on the memory card cannot be read on a computer.

•  Was the memory card properly inserted? (See Section 3.2.2f)

•  Is the memory card write protected?  (See back of card)

•  Was the Config.sys file rewritten? (See Section 8.5.1)

•  Does the computer have the capacity to use a memory card?
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1122    SSppaarree  aanndd  OOppttiioonnaall  PPaarrttss

1122..    SSPPAARREE PPAARRTTSS AANNDD OOPPTTIIOONNAALL PPAARRTTSS
To order spare parts and/or optional parts, contact your local Tomey representative or distrib-
utor. When ordering, be sure to specify that your order is for the AL-2000.

1122..11    SSppaarree  ppaarrttss

PPrriinntteerr  ppaappeerr MMeemmoorryy  ccaarrdd
(512 Kb, 1 Mb or 2 Mb)

1122..22    OOppttiioonnaall  ppaarrtt

CChhiinn  rreesstt
(AL-1100)
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1133..11  SSppeecciiffiiccaattiioonnss

1133..    SSPPEECCIIFFIICCAATTIIOONNSS  AANNDD MMIISSCCEELLLLAANNEEOOUUSS IINNFFOORRMMAATTIIOONN

1133..11    SSppeecciiffiiccaattiioonnss

1133..11..11    BBiioommeettrryy//IIOOLL ppoowweerr  ccaallccuullaattiioonn

>> Measurement range
•  Axial length: 15.00 - 40.00 mm
•  Anterior chamber depth: 2.00 - 7.00 mm
•  Lens thickness: 2.00 - 6.00 mm

>> Measurement accuracy and resolution
•  Accuracy: +0.1 mm
•  Resolution: 0.01 mm

>> Converted velocity - factory setting and setting range
•  Mean velocity of axial length

Normal: 1,550 m/s 1,500 - 1,600 m/s
Dense cataract: 1,548 m/s 1,500 - 1,600 m/s
Aphakic: 1,532 m/s 1,430 - 1,630 m/s

•  Lens velocity 
Normal: 1,641 m/s 1,540 - 1,740 m/s
Dense cataract: 1,629 m/s 1,540 - 1,740 m/s

•  Anterior chamber velocity 
Normal: 1,532 m/s 1,430 - 1,630 m/s
Dense cataract: 1,532 m/s 1,430 - 1,630 m/s
Aphakic: 1,532 m/s 1,430 - 1,630 m/s

•  Velocity of vitreous body and anterior chamber 
Pseudophakic: 1,532 m/s 1,000 - 2,000 m/s

•  IOL velocity 
Pseudophakic 1: 2,718 m/s 800 - 3,000 m/s
Pseudophakic 2: 1,049 m/s 800 - 3,000 m/s
Pseudophakic 3: 2,200 m/s 800 - 3,000 m/s

•  IOL thickness 
Pseudophakic: 1.00 mm 0.10 - 4.00 mm

>> IOL formulae
•  SRK II
•  SRK/T
•  Holladay
•  Hoffer-Q
•  Haigis standard
•  Haigis optimized

>> Biometry probe
•  Type: solid state
•  Fixation light: built-in red LED
•  Transducer frequency: 10 MHz ±10%
•  Tip radius: 5.0 mm (concave)
•  Dimensions/weight: 8 mm x 100 mm/30 g
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1133..11    SSppeecciiffiiccaattiioonnss

1133..11..22    PPaacchhyymmeettrryy

>> Measurement range: 150 - 1,500 µm

>> Measurement accuracy and resolution
•  Accuracy: +5 µm
•  Resolution: 1.00 µm

>> Bias setting range
•  Percent bias: 60 - 130 %
•  Plus/minus bias: -600 - +450 µm

>> Converted velocity - factory setting and setting range
•  Factory setting: 1,640 m/s
•  Range: 1,400 - 2,000 m/s

>> Pachymetry probe
•  Type: solid state
•  Transducer frequency: 20 MHz +10%
•  Tip radius: 1.5 mm with an angle of 45° (flat)
•  Dimensions/weight: 8.8 mm x 90 mm/40 g

1133..11..33    MMaaiinn  UUnniitt

>> Display: 9.4” monochrome LCD; 640 x 480

>> Dimensions: 300 (w) x 209 (d) x 235 (h) mm
11.8 (w) x 8.2 (d) x 9.3 (h) in

>> Weight: 5.4 Kg/11.9 lb 

1133..11..44    PPoowweerr  RReeqquuiirreemmeennttss

>> Voltage: AC100V/230V

>> Frequency: 50/60 Hz

>> Power consumption: Less than 50VA +15%

**All specifications are subject to change without notice.
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1133..22    UUllttrraassoouunndd  EEnneerrggyy

1133..22    UUllttrraassoouunndd  eenneerrggyy  

1133..22..11    AAccoouussttiicc  OOuuttppuutt  RReeppoorrttiinngg  TTaabbllee

Symbols used in the table are described below:

ISPTA.3 Derated spatial-peak temporal-average intensity (milliwatts per square cen-
timeter)

ISPPA.3 Derated spatial-peak pulse-average intensity (watts per square centimeter)
MI Mechanical index 
pr.3 Derated peak rarefactional pressure (megapascals) associated with the

transmit pattern giving rise to the value reported under MI
Wo Ultrasonic power (milliwatts)
fc Center frequency (MHz)
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1133..22    UUllttrraassoouunndd  EEnneerrggyy    

zsp Axial distance at which the reported parameter is measured (centimeters)
x-6,y-6 In plane (azimuthal) and out of plane -6 dB dimensions, respectively, in the

x-y plane where zsp is found (centimeters)
PD Pulse duration (microseconds) associated with the transmit pattern giving

rise to the reported value of the respective parameter
PRF Pulse repetition frequency (Hz) associated with the transmit pattern giving

rise to the reported value of the respective parameter
EBD Entrance beam dimensions for the azimuthal and elevational planes (cen-

timeters).

1133..22..22    AAccoouussttiicc  OOuuttppuutt  EEvvaalluuaattiioonn  --  BBiioommeetteerr

aa))    TTeesstt:  One-sided T test
Formula:   L > X + Ks

Where:
L:  Limit
X:  Mean of measured values
s:   Standard deviation of measured values
K:  Factor described in TTaabbllee  AA..  1122dd, p. 315, SSttaattiissttiiccaall  IInntteerrvvaallss, 

Hahn et al., 
Where:

γ:   Confidence level = 1 - α
p:  Proportion of distribution < X = Ks
n:  Sample size

bb)) MMeeaassuurreedd  ddaattaa

cc))  SSttaattiissttiiccaall  ccaallccuullaattiioonn
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1133..33    UUllttrraassoouunndd  EEnneerrggyy

dd)) CCoonncclluussiioonn::

No values exceed the upper limit of the 99% confidence level. From this we
conclude that the ultrasound output is safe for human patients.

1133..22..33    AAccoouussttiicc  OOuuttppuutt  EEvvaalluuaattiioonn  --  PPaacchhyymmeetteerr

aa)) TTeesstt:  One-sided T test

Formula:   L > X + Ks
Where:

L:  Limit
X:  Mean of measured values
s:   Standard deviation of measured values
K:  Factor described in TTaabbllee  AA..  1122dd, p. 315, SSttaattiissttiiccaall  IInntteerrvvaallss, 

Hahn et al., 
Where:

γ:   Confidence level = 1 - α
p:  Proportion of distribution < X = Ks
n:  Sample size

bb)) MMeeaassuurreedd  ddaattaa

cc)) SSttaattiissttiiccaall  ccaallccuullaattiioonn

dd)) CCoonncclluussiioonn

No values exceed the upper limit of the 99% confidence level. From this we
conclude that the ultrasound output is safe for human patients.
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1133..33    SSoouunnddss  GGeenneerraatteedd  bbyy  AALL--22000000

1133..33    SSoouunnddss  ggeenneerraatteedd  bbyy  tthhee  AALL--22000000  

The instrument emits monitoring sounds on the following occasions:

• When the power is turned on.
• When giving self-diagnosis.
• When initiating printing.
• When various keys are operated.
• When measurements are acquired.



AL-2000 Biometer & Pachymeter

109




