) ALY TIGAL ENGINEERING EGO No. (07-0162
N sTRUMENTS e CHANGE ORDER |&crno. 07-0169

ECO v
I8H. 1 OF 4
FAMILY: MO?\% PREPARED BY: RESP. ENGINEER: ) CHANGE CATEGORY
AX300, MX300 00, 300-1 Vincent Figueroa | A-A. Jo-cy-o -
MX300, 300-! 10/2/07 Angel Alegria M1 | M2 { M3 JREC
REASON FOR CHANGE:Revised software so that when the only the HI alarm is disabledby pushing CAUSE CODE
the Hl alarm selting over 100. The low alarm is still funclional at LO set point. Second change was lo 123456780 0
add a time out o “unlocked” keys mode. Keys are returned to “locked” mode afer 6 seconds if no SUB-CONTRACT
buttons are pressed The software was re-evaluated with new revised software evaluation lest YES OR®
procedure TP-MX300/AX300 (SOFTWARE VALIDATION) REV 1 Revised manuals to correspond with RE-TRAINING REQ
software change and per customerrequesi.ﬁéve'ﬂ Ceipotk i D R0 et 40%3:5‘:}' L Seks YES OR NO )
| REVISION MATERIAL DISPOSITION NOTIFIED BODY
AFFEGTED 8 N=N/A_ U=USE R=REWORK S=SCRAP NOTIFICATION [ ]
DOGUMENTS | $ on FIN. MANUFACTURING
B VAS 14445 | OOER | STORK | ASSY | TEST | goong | FIELD EFFECTIVITY
A75012 X|4x |54 R s 3 ) U u ST
TPMX300/AX300 T S s e
(SOFTWARE VALADATION) | % 0 1 N N N N N N | 372 7 A
M75708 X1 0 |wmor| N &N N N N N (b /2i/09
M75389 X1 0 [oemor | N [N N N N N [dY 70
AXIMX300QS X1 0 |ezm7r| N N N N N N vz o
M75387 X 0 |eemor] N |AN N N N N | /o foer
M75707 X 0 101107 N (%N N N N N : /m&"{_é-cj
FORMASISST | XI ~ | O | A~ T VT A/ T T T |45
P ASI3SS || — | O &7 L AT & T (7 T | auin§
DEgcR'nggS:N?I\?I?lg?lﬁ:STRUCTIONS ﬁé{ see RE/6IC g 7es AnD EEoK vee
AT 012P ; —'.ﬂ ANl "_:.4-“ “ VA
-Change pictorial of label revision IHFOEMN oM o SHEET S o/ 3.
is; 1.4 was: 1.3
-Change software version In note 2
le:  LATEQI2_4HEX was: .. A75012_3 HEX
-Add note 5 s Teledyne
Analytical Instruments
PROGRAMMER "CONE!_@_URAT?ON BITS"
OSCILLATOR:9FF- XT () lha fiq ECO RELEASE
WATCH TIMER: ON DOCUMENT CGONTROL COPY

POWER UP TIMER: OFF

BROWN OUT DETECT: DISABLED
BROWN QUT VOLTAGE: 2 5V
CODE PROTECT: OFF

)19
Updated Technical file Name: k// 7 kj/ \///’/ Date %?// y

CHANGE CONTROL BOARD (CCB) {SIGNATURE & DATE)

ENGIN| NG: T IQUALLTY: ) _ |BALES: GENERAL MANAGER:
if\J 10 V/U}/%M PR0% | 2 0 A (ofa)s

T,E/j;“;&mﬂ"ugfm.o? P%%ﬁi%f?&& %/Dg c?y: i‘ﬁ@?j‘?:/;%%r E.H.S.

FORM 003 REV. 5 FILE: FM003-5.00C
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ENGINEERING  |mow _0n06
TELEDYNE ANALYTIOAL | o1y A NNGE ORDER  [ecrne _orotes
(ECO) sH 4 OF &

DESCRIPTION OF CHANGE:
AX/MX300QS MANUAL QUICK START AX300/MX300
-Revised note under "Hi ALARM" section page 2 of 2
Is: The HI alarm may be defeated by setting the Hi alarm limit one step above 100%. The Hl alarm
setting will display - - fo show that it Is disabled. The L.O alarm is still functional.

was: The Hi and LO alarms may be defeated by setting the HI alarm limit one step above 100%. The
display will blink ALARM OFF continually in this mode.

M75708 MANUAL AX300-}

M75389 MANUAL AX300

-Add to end of sect 2.1 before note.

is: . IFihe keys are unfocked but no button pressing action is taken for six seconds, the unit will revert to locked keys mede.

-Revised sect 3.7
is: D) Try catibrating with a known good sensor, If this fails, contact Customer Suppori.
was: E) Try calibrating with a known good sensor; if this falls, see symptom "Reading drifts over 2-3%..."

-Revised sentence In 2.4 sect {"DO"})
is: Always use the plastic flow diverter only when using the tee adapter.
was: Removed the plastic flow diverter onfy when using the tee adapter.

-Add note to section 2.1.1 pg 16 for AX300 manual and pg 15 for AX300-1 manuat under step 2

is: NOTE: THE SENSOR CABLE COMES IN MULTIPLE CONFIGURATIONS. AS SUCH, ANY REFERENCES TO
CABLE CONTAINING COILS OR A LOCKING NUT ON THE PLUG MAY NOT REFLECT THE GABLE
SUPPLIED WITH A SPECIFIC ANALYZER.

-Add note to section 2.1.5 pg 24 for AX300 manual and pg 22 for AX300-1 manual under figure 2-8
is:
RS232 has been tested with window Hyperterminal. The setup changes with different windows verslon. If other
software than window hyperterminal is used, consult with factory.

Windows 95 version

Baud: 2400
Data: 7
Parity: opb
Stop bit: 1
Flow control: NONE
Windows 98, Windows 2000 and Window XP version:

Baud: 2400
Data; 8
Parity: QbD
Stop bit: i

Flow controf: NONE

-Revised spare part list on page 48 for AX300 manual and page 44 for AX300-|
is: C74721 Cable Assembly  was: B69934 Cable Assembly

FORM 003 REV. § FiLE! FMO03A-5.00C




ENGINEERING  |wor 070162
TR oA CHANGE ORDER [eorve _orote
(ECO) SH. 3 OF 5

DESCRIPTION OF CHANGE:

M75387 MANUAL MX300
M75707 MANUAL MX3060-!
-Revised note under "HI ALARM" sect 2.1.4
is: The Hi atarm may ba defeated by setling the Hi alarm limit one step above 100% The Hl alarm  setling will display - - to
show that it is disabled The LO alarm is still funciional

was: The Hi and LO alarms may be defeated by seliing the Hi alarm fimit one step above 100%. The display will blink ALARM
OFF continually in this mode.

-Revised 4™ nole under "HI ALARM" sect 2 1 4
is: When HI alarm Is disabled (set point above 100%) the set point is shown as two dashes ™ -". The LO alarm setling Is not

affected

was: When the atarm is In the OFF condition (set point above 100%) the ALARM OFF stalus message blinks slowly on the LCD
below the oxygen readout

-Revised 2 4 sect "DO”
18: Always use the plastic flow diverter when using the tee adapter.
Was: Remove he plastic flow diverter when using the tee adapter.

-Revise sect 3 8
is:D) Try calibrating with a known good sensor, if this fails, contact Customer Support,
was: E) Try calibrating with a known good sensor; if this falls, ses symptom "Reading drifts over 2-3% . "

-Add note to seclion 2.1.1 pg 16
is: NOTE: THE SENSOR CABLE COMES IN MULTIPLE CONFIGURATIONS. AS SUCH, ANY REFERENCES TO THE CABLE
CONTAINING COILS OR A LOCKING NUT ON THE PLUG MAY NOT REFLECT THE CABLE SUPPLIED WITH A SPH

ANALYZER

-Add note lo section 2 1 5 pg 24 for AX300 manual and pg 22 for AX300-1 manual under figure 2-8

is:
RS232 has been tested with window Hyperterminal. The setup changes with different windows version. If other software than

window hyperterminal is used, consult with factory

Windows 95 version

Baue: 2400
Data: 7
Parily: oDD
Stop bit: i

Flow control: NONE

Windows 98, Windows 2000 and Window XP version:

Baud: 2400
Data: 8
Parity: DD
Stop bil: 1

Flow control: NONE

-Revised spare part list on page 46 for MX300 manual and page 44 for MX300-|
is: ﬁ‘?4?21 Cable Assembly  was: B69934 Cable Assembly
c

Vs %%)g

FORM 003 REV. 6 FILE: FMOD3A-6 DOC




ENGINEERING  |wov 0r0ie2
N erzomeas 0| CHANGE ORDER  [ecrte _ortes
INSTRUMENTS U
(ECO) si. BT or 45
DESCRIPTION OF CHANGE:
TPMX300/AX300 SOFTWARE VALIDATION
-Add steps 57, 58 and 69 wuth 4 new steps. Renumber sleps that follow as required.
18:
Adjast the High O2 Alarm to above 100% P
57 High Alarm displays v
dashes, Low Alarm .
Verily thut the High O2 Alarm set point displayes 2 dashes, and disnl 0l 3 fait
the Low O2 Alamm set point is displayed normally isplays normaly
58 Adjust the High 02 Alnrm to above 100% No alarm sounds < Pass
Set o vollage 1o obtain a reading of 100%, verify that no elarm is
actuated 0 Fadl
59 Adjust the High O2 Alarm 1o zbove 100% Alarm sounds S Pass
Sel the low 02 Alarm 1o 25%, then set a vollage {0 oblain a
reading of 21%, verify that alam sounds 3 Fall
G0 ) \ . -
Adjust the Sensor voliage 1o obtain an O2 reading of 21% Sette | 4y acivaies 3 Pess
Low 02 Alanm 1o 20% Adjust the High 02 Atarm 1o above below 20% and
100% Check Sensor on G Fail
below 18%
Slowty adjusi the Sensor vollage for readings from 2) 0% down 10
0% Verify that the alerm eetlvates below 209 and the 'Check
Sensor™ iton Is on when the reading is below 18%
WAS:
57 Adjust the Sensor voliage to oblain an O2 reading of 21% Sel the ; g p
Low Q2 Alarm to 20% ;\nl;n){;::‘lnpg}r;ls off o
. ) flashes slowly 3 Fail
Adjust (he High 02 Alarm te above 100% Verify that the Low 02
Alarm sei point and the High 02 Alarm set point are turned off
and the Alarm OfT display flashes slowly
58 Adjusl the Sensor vollage to obtain en Q2 reading o1 21% Sci the . O Pass
Low 02 Alarm 16 20% Adjust the High 02 Afarm to above 100% | T 2 activaie
to {um off the alarms _ ,
O Fail
Adjust the Sensor voliage for readings up to 100% Verify that no
alamms are eclivaled
50 Adjusl the Sensor vollage 10 oblain an 02 reading o 219 Set the , 0O Pass
LowO2 Alarm 1o 20% Adjust the High 02 Alarm 1o above 100% 2;12’2 getivales and
1o lum off the alarms ensoron )
7 Fail
Slowly adjust the Sensor voltage for readings from 21 0% down 10
0% Verify that the slarm activates and the “Check Senser” icon
is on when the reading s below 1896

FILE: FMOD3A.5.00C
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ENGINEERING |0 0r0162

e TELEDYNE ANALYTICAL
INSTRUMENTS CHANGE ORDER |ecrwo. 07'~01695 _

(ECO) s 42 oF

DESCRIPTION OF GHANGE:

TP-MX300/AX300 (SOFTWARE VALIDATION) REV 8 {cont.)
5 Add tast step lo procedurs

7% Press the LOCK/UNLOCK button 10 unloek the keys Flaghing stops o Pass
around 3109
Display should flash stowly Do not press butlons Display should | seconds, when not 2 Fail
siop flashing between 3 and 9 seconds after Unit reverls 1o locked | fashing, CAL butlon
mode has
no effect
Verify locked mode by pressing the CAL butien, calibralion
should NOT siart

& Add 10 inslroduction section 1 0 of Ihis procedure, page 2
was: "This document dafines the condllions and provides for the recording of the resulls of the Softwars Validation Test
of lhe TAI Medical Percent Oxygen Analyzer, Model MX300 and AX300"

is! *This documen! defines the conditlons and provides for {he recording of the resulls of the Software Validation
Test of the TAl Medical Parcent Oxygen Analyzer, Motel MX300 and AX300 (including models MX300-1 and
AX300-1).

’ (/ J (#/%5,
FORM A81355 REVISION UPDATE INSERT SHEET, A ¥ 300/ X 30~/

FORM A81351 REVISION UPDATE INSERT SHEET/ X 3ouf prx Foo—{
Inltial release

Manual rework Instructions for AX300, AX300-I, MX300 and MX300-
Production to add insert Form AB1355 for old stock manual for MX300 and MX300-I
-Make copies of sheets and cut on dotted line into halves. Each half sheet Is Inserted inside front cover of

manual.

Production to add Insert Form A81351 for old stock manual for AX300 and AX300-|
-Make copies of sheets and cut on dotted fine into halves. Each half sheet Is inserted Inside front cover of

manual.

Form are [ocated In j\forms direclory
Purchasing to re-order manual with new revision level once existing stock  inventory is used

compietely.

FORM 003 REV. & FILE: FMOD3A-5.DOC
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R TELEDYNE ANALYTICAL INSTRUMENTS
P oot uitof Tl staments TEST TEST AND CALIBRATION
PROCEDURE DEPARTMENT
MODEL NUMBER: PROCEDURE NUMBER: | PAGE: 1 OF 14
MX300/AX300 TP-MX300/AX300 REV: 1 REV. DATE: 9/27/07
(SOFTWARE VALIDATION) | ECO# 07-0162

2 Wil
ppre A

WARNING

TESTING OF THIS INSTRUMENT MAY INVOLVE ELECTROSTATIC

SENSITIVE DEVIGES {ESD), HIGH VOLTAGE. PERSONNEL WHO

ARE NOT FAMILIAR WITH PROCEDURES FOR THE ABOVE MUST
CHECK WITH THEIR SUPERVISOR PRIOR TO BEGINNING THE TEST.

CONCURRENGE DATE CONCURRENCE DATE

ORIGINATOR

SEHSOR DEPARTMENT

FRODUGTION EHGIREER

GUALITY ASSURAIICE

TEST DEPARTHENT

OTHER

TA! Form 100 {02/04)




MODEL NUMBER: PROCEDURE NUMBER: PAGE: 2 OF 14

{SOFTWARE VALIDATION) ECOi#: 07-0162

1.0 INTRODUGTION

This document defines the conditions and provides for the recording of the results of the Software
Validation Test of the TAI Medical Percent Oxygen Analyzer, Model MX300 and AX300 {including
models MX300-F and AX300-1).

2.0 APPLICABLE DOCUMENTS

FDA Guidance Document on Software Validation
Statement of Work MX300/AX300

3.0 TEST OBJECTIVE

The objective of this test is to validate the software of the MX300 { AX300 oxygen monitor / analyzer.

4.0 TEST DESCRIPTION

The testing is performed at room temperature and inciudes testing of all functions of the MX/AX 300
Oxygen Analyzer to insure the soflware is functioning properly and is in compliance with design
specification.

5.0 TEST EQUIPMENT

5.1 Power Requirement- The device [s powered by 4 8V DC which should be provided by an adjustable
DC power supply

5 2 Equipment Requirements- As follows

(a) Keithiey Voltage Source, Model 220 or equivalent

{b) DMM Fluke Model B0O20A or equivalent

(c) RS232 cable

(d) £C computer with Window's Terminal or equivalent software Installed
{e) DC Power Supply, HP 62378 or equivalent

{f) Stopwatch

TAS Form 100 (D&D4)




MODEL NUMBER: PROCEDURE NUMBER: PAGE: 3 OF 14

MX300 / AX300 TP-MX300/AX300 REV: 1 __REV. DATE: 9/27/07

(SOFTWARE VALIDATION} ECO#: 07-0162

6.0 TEST SETUP
Set up the unit to be lested per Figure 1
7.0 SETUP
Set the mode switches for 3 ¥ digit display, analog output and alnrms enabled {i.e, JP3 only)
Calibration: Unless otherwise specified, calibrate the instrument as follows:
Use a Sensor Simulator with a series resistance of 100 Ohms
Set the sensor voltage to 50 mV, +/- 0.02 mV.
Calibrate the insteument for 100.0% +/- 0 2% O2

When the test calls for setting the sensor voltage, adjust the Sensor Simulator to the specified voltage
+-0 05 mV

For battery supply, connect a vatiable supply capable of 2.0 to 6.0 volts at 10 mA minimum. Unless
otherwise specified, set the battery voltage to 4 5 +/- 0.02 Volls.
When the test calls for seiting the Battery Vollage, adjust the supply te the specified voltage +/- 0.02 Volts

PC

RS232
UIT cable

Keithley

DY

FIGURE 1

TAI Fermto0 (/1)




MODEL NUMBER: PROCEDURE NUMBER: PAGE: 4 OF 14
MX300 / AX300 TP-MX300/AX300 REV.: 1  REV.DATE: 9/27/07
(SOFTWARE VALIDATION) ECO# 070162
CCISTEP# TTOPERATORAGTION: = "% ~ RESULT:
1 During Power On & Self Test (POST) Verify the Alarm LED and LED illuminates
audio alarm operate. temporarily & sudio 11 Fail
tone temporarily
2 Verify that all LCD segments are tumed on temporarily during POST | All segments on o Pass
0 Fail
3 Self-test. With an instrument set up normally, apply power nnd verifly that Unit powers on B Pass
the instrument passes the Power-On Self Test and enters the Pre-Calibration | without errors '
mode flashing 0 00 O Fail
4 Turn off e unit and remove the batteries. Hold the calibration key prossed | POST fails B Pass
and fnstall the baticrics. Verify that the instrument beeps, displays an ¢rror i
condition and does not start. 0 Fail
5 Tum off power. Hold down the key shownapply power and verify | Low Key Err =G0 " Pass
ihat the error is shown on the display. Repeat for ench key o BatKey Brr=6l 0 Fall
o CatKey Err=62
o Up Key Erm=63
o Dn Key Err=614
o St Koy Err=65
o HiKey Em=66
o AlmKey Eir=67
o lock Key Err=68
6 Verify that the ADC is checked during POST by using an oscilloscope to Pulscout /¢3¢ B Pass
verify that the Analog output pulses up to 1 O v +{+ 0 2 volts lor 40 10 200 volls g Fall
milliseconds and then drops to 0 +/- 0 | volt and no erors are shown on the | (0.8 lo 1 2 volts)
display For _Js¥/
millisecs
(40 to 200 millisees}
e
7 Tum power off. Connect a 50 Ohm resistor across the analog ontput. | 50 Ohm resistor (8- Pass
Instal] batteries  Verify that an error occurs causes Bir 7.1 \
n  Fail
8 “Turn off power then turn it back on. The unit should automatically enter the | Unit enters the G Pass
Pre- Calibration Mode with the display flashing 0 00 Set the Sensor volloge | Calibration mode
to 10 mV and press the Cal key. The unit should count down fiom (0 to 0 nutomatically 0 Fail
and then display 20 9%. Press the Lock key and the unit should enter the
normal mede displaying 20.9%.

TA) Formi 00 {084H})




MODEL NUMBER: PROCEDURE NUMBER: PAGE: 5 OF 14
MIX300 / AX300 TP-MX300/AX300 REV. 1 _REV.DATE: 9/27/07
(SOFTWARE VALIDATION) ECO#: 07-0162
OPERATORACTION™ ** "™ RESULT::" PASSTFAIL:
9 With the unit calibrated and in the normal mode, press the Lock key and Keys operate us D7 Pass
verify the O2 display flashes Press the Hi Alarm key ond verify that the Hi | expected with ho )
Alarm display flashes Using the Up/Down keys, verify that each time the bounce or exirn 0 Fail
key pressed, the display changes in the proper dircetion Hold a key down activations Autokey
and verify that the display increments automatically in the divection of the is operational.
key that was pressed
10 Adjust the Sensor voltage to display 21% Disconnect the sensor and verily | Sensor error e Pass
that the Check Sensor icon is displayed
N Fail
1 Set the voltage to 3 4 Volis and verify that the battery alarm does not No Alarms g Poss
activate
0 Fail
12 Set the voltage to 3.2 Volts and verify that the Batiery Icon outlinc appears L.ow Bottery Jeon R Pass
with no segments activated Active
0 Tail
13 St the vollage to 3 2 Volts and verify that the Battery Icon outline appears | Iow Battery Icon W Pass
with no segments activated. Then rafse the voliage up to 34 Volts and verify | yyens off.
that the battery fcon turns off. g Fail
Set the voltage to 5.0 Volts and hold down the Ballery Test key. Lower the | Battery status icons e
14 voltage slowly and observe the baltery status on the display VerHy that the | decreasc as battery &~ Poss
number of baltery icons decrenses {o zero s the voltage is lowered to 3.4 voltage is lowered
Volts. Relense the key and verify that the battery siatus jcon turns off. i7  Fail
16 Set the voltage to 3 G Volts. Set the instrument so all alorims are inactive and ¢5~ B Pass
the backlight is off Measure the current drain with & mililamp meter. Verify | ———— mA ‘
that it is below 1.4 mA (Less than 1 4 mA) 0 Fail
16 Selvthc voilagc‘ to 4 0 Volts. Gradually lower the voltage to 3 8 volts oad Shuts down @ Pass
verify that the instrument shuis down.
0 Fail
17 Cireuit accuracy test Set the Batiery Voltage to 3.3 Volls. Set the sensor 0 s 0"Poss
vollage to 5 0 mV. Record the reading Verify Ihe O2 reading is 10 04/~ LY L %02 '
0.5% (9.5 10 10.5 %) O Fai
18 Circuit accuracy test. Set the Battery Voltage to 5.0 Volis. Set the sensor 730 @ Pass
voltage to 5 0 mV Record the reading. Verify the O2 reading is 10.0 +/- LY %Ol
05% (9.5t 105 %) 0 Fail
19 Circuit accuracy test. Set the Battery Voltage to 3 3 Yolts. Set the sensor 20,/ o B Pass
voltage to 10 0 mV. Record the reading. Verify the O2 reading is 20 0 +/- L %02 '
05% (19510 205 %) O Fail

TAI Form 100 (G224)




sutput mensures 0 2 +/- 001 Volis

0 195 to 0205 Velis)

MODEL NUMBER: PROCEDURE NUMBER!: PAGE: 6 COF 14
MX300 / AX300 TP-MX300/AX300 REV.: 1__ REV, DATE: 9/27/07
(SOFTWARE VALIDATION) ECO#: 07-0162
T T OPERATORACTION 77 RESULT. -]~ PASSJ FAIL

20 Circuit aceuracy test Sct the Bultery Volloge to 5.0 Volts Sct the sensor 20,/ von
vollage to 100 mY Record the reading. Verify the 02 reading is 20 0 4/ S AN A L ]
05% (19.5 to 20.5 %) Q  Fail

21 Cirouit accuracy test Set the Battery Voltage to 3 3 Volts. Set the seasor D¢ | %o Q" Pass
voltage to 49 0 mV Record the reading Verify the O2 reading is 98.0 4/ : %

0 5% (97.5 to 98.5 %) 0 Fail

29 Circuit accuracy lest Set the Battery Voltage to 5.0 Volts. Set the sensor Il woa b pass
vollage 1o 49 0 mV Record the reading. Verify the 02 rending is 98.0 +/- ——j—~' ° '
0 5% (97.5 l0 98.5 %) 0 Fai

23 Cireuit Response time Set the Battery Vollage to 5.0 Volts Adjust the Z 7 0l Seeond " Pass
sensor vollage for an O2 reading of 99 +/- {%. Unplug the sensoy and wait L. Seconds .
15 seconds. Verify that the O2 veading s fess thon 0.4% At the same time, 0 Fail
start & stopwatch and plug in the sensor. When the 02 reading cxceeds 88.2 (Less than 8 See}

%, stop the stopwatch Verify that the time s less then & seconds

24 Circuit Response time. Set the Battery Voltage to 3 3 Volts Adjust the /.3 Second B Puss
sensor voltage for an O2 rending of 99 /- 1%. Unplug the sensor and wait  } ——" conas '
s seconds Verify that the O2 reading is less than 0.4% At thesametime, | o D Fail
start  stopwaleh and plug in the sensor When the O2 reading exceeds 88 2 (Eess tha 8 See)

%, stop the stopwatch Verify that \he time is less than 8 seconds

25 Circuit Response time. Set the Battery Voltage to 5 0 Volts Adjust the 7 ] secons B Pass
sensor voltage for an O2 reading of 99 /- 1% and wait 15 seconds Atthe | ——— comss .
sume time, start a stopwatch and unplug in the sensor When the 02 reading | (Less than & Sce) g Fail
drops below 9 9%, stop the stopwatch Verify that the time is less than 8
seconds

26 Circuit Response lime. St the Battery Voltage to 3 3 Volts Adjust the /bl seconds B Puss
sensor voltage for an O2 rending of 99 +/- 1% and wait 15 seconds At the L B seeond® .
came time, start & stopwateh and unplug in the sensor When the O2 reading | (Less than 8 Scc) 0 Fail
drops below 9 9%, stop the stopwalch Verify that the time is less than 8
seconds.

27 DAC nceuracy lest. Connect 10k resistive load to the Analog output. Set §7.3 ol g~ Pass
the Battery Voltage to 5.0 Volis. Adjust the sensor voltage for an 02 <8 /i3 mrVolls )
reading of 0 5% +/- 0 5% Record the reading and verify that the Analog {0.04 to 0 06 Volts) O Fail
output measures 0 05 +/- 0.01 Volts.

28 Withowt changing the setup foy the previous test, adjust the battery voltage 57 ZunNolis & Pass
to 3 3 Volts ond wait 5 seconds. Record the vollage and veriy that it didnot |y .
change by more than 0 5% from the previous test. et Difference O Fail

(Diff= -0 5005 %)
DAC accuracy lest Connect o 10k resistive load to the Analog outpul. Sct -

29 the Battery Voltage to 5 & Volts Adjust the sensor voltage for an 02 2o Vol Pass
reading of 20% -+/- 0 5%. Record the reading and verify that the Analog 2wt aVolls 0 Fail

ai

TAL Ferm100 {6204}




MODEL NUMBER: PROGEDURE NUMBER: PAGE: 7 OF 14

{SOFTWARE VALIDATION) EGO#: 07-0182

T OPERATORACTION 'RESULT. 7|, “PASSTEAIL =
30 Without chunging tho sctup for the previous test, adjust ihe batlery voltage £9¢7  Volts " Pass
to 3 3 Volts and wail § scconds Record the voltage and verify that i did not ;
487 Difference 0 Fatl

change by more than 0 5% from the previous test.
(Difi' = -0 5100 5 %)

Q/Pass

31 DAC accuracy test, Connect a 10k resistive load to the Analog output Set g, 2
the Battery Volinge to 5 0 Volis Adjust the sensor voltage for an O2 Jlﬂ"—— Volis .
reading of 99% - 0.5%. Record the reading and verify that the Analog {0 985 10 0 995 Yolts) {1 Fail

output measures 0 99 +/- 0 005 Volts

agg. i
32 Without changing the setup for the previous test, adjust the battery voltage 999, } Volts 8-"Pass
to 33 Volls and wait 5 seconds. Record the vollage and verify that it didnot | ,oci .
change by more than 0 5% from the provious test Dilference o0 Fail

(Dilf+= ~0 5 to 0 5 %)

33 With no alarms no active, set the keyboard to the Locked mode. Press cach Al o Pass
key listed on the right and verify that tho backlight turns on immediately and | O Row Alorm OK .
automatically tuens off 2 +/- 1 seconds later. Also verify that no other O Fail
activity occurs and the display does not change (other than the reading). 0 UpOK

{) High Alarm OK
[} Batery Cheek OK
8 Down OK

0 Alarm Test OK
0 CalOK

O Slience OK

34 Set the High alarta to 40% Adjust the sensor simulator so that the reading is | 0 LowAlamm Mﬂss
45% and the alarm is active. Set the keyboord to the Locked mode. Press ~no effect .
cach key listed on the right and verify that the keys have not affect, except | 00 Up - no effect 0 Fail
that the Silence key turns off the audio alarm and the BatteryChk key shows | (7 HiAlarm
the battery status - no effect

O BatteryChk
-active

(3 Down-no effect
O AlmmTest
- no effect
(1 Cal - po offect
1 Silence
~ quiets alamm

YAt Form 100 (G8/84)
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MX300 / AX300 TP-MX300/AX300 REV: 1 REV.DATE: 9/27/07
(SOFTWARE VALIDATION) ECO#: 07-0162
- OPERATORACTION ! RESULT:
35 Set the Sensor voltage to 13.0 mV Verify that the unit calibrates at 20 9%
for cach test shown below, set the sensor voltage and record the
corresponding 02 rending. Verify (hat the 02 reading is within 1 0% £ TFail
A 62ZmV  990to 1010% A 0 4
B 3 ImV 400t0510% B 77.9%
C 130mV  19910219% c ¥y
D 622mV  90to11.0% D 29 %
36 Set the Sensor voltage to 10 0 mY. Verify that the unit calibrates ot 20 9% & Poss
For cach fest shown belaw, set the sensor vollage and record the
corresponding O2 reading. Verify that the O2 reading is within 1 0% 0 Fail
A 4785mV 99010 101.0% A 999 %
B 2392mv  49010510% B S0 %
C 100mY  1991021.9% c 20.9%
478mV 9.0t F1.0% p 0,1 %
E. 00mvV 00101 0% E ¢god %
37 Set the Senser voltage to 5.2 mV. Verify tht the unit calibrates at 20 9% 7" Pass
For cach test shown below, set the sensor voltage and record the
corresponding O2 reading Verify that the O2 reading is within t 0%. 0 Foil
4
A. 24.88mV 99010 [01.0% AR
B, 1244mV 4901051 0% B Y7F%
C. 52mV  199t0219% c 720.9%
D 249mV 9010 110% D (9. %
a8 Set the Senser voltage to 62 20 mV. Verify that the unit calibrates at @ Pass
100.0% For cach test shown below, set the sensor voltago and record the
corresponding O2 reading Verify that the 02 reading is within 1 0% f1 Fail
A 6220mY 990to 101 0% A [0 %
B 3tlomvy 4901051 0% B C[ZZ %
¢ 1300mV 2001022 0% c 1
D 622mV  90to 0% D 9.9 %

TAL Form103 {p204)
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MODEL NUMBER; PAGE: 9 OF 14
MX300 / AX300 TP-MX300/AX300 REV.. 1 REV.DATE: 9/27/07
(SOFTWARE VALIDATION) ECO#: 07-0162
OPERATORACTION™ """ "RESULT: PASSTFAIL -
19 Set the Seasor voltage to 47.85 mV. Verify that the unit calibrales at 'Q/Pass
100 0% . For cach test shown below, set the sensor voltage and record the
corresponding O2 reading Verify that the reading is within 1 0% of the 0 Fail
specificd voltage.
A 4785mv 99010 101 0% A L0U.0%
B 2392mV  49010510% B .50-Y%
C  1000mv  199t0219% c Z9.7%
D 478mV 90t 11.0% p 24 %
40 Set the Sensor voltage to 28.35 mV. Verify that the unit calibrates al [a/ Pass
100 0%. For each test shown below, set the sensor voltage and record the
corresponding O2 reading. Verify that the reading is within I 0% of the g rall
specified vologe )
A L00.0%
A 2835mV  990to 10l 0%
B ¥9.7%
B, 1400mV 4901051 0% -
c Ze:5%
C. 585mv 19910 21.9% D 0{_ a_ﬁ v,
P 28mVy 901011.0%
Set the Sensor voltage to the value in the table. Press the Cal key and verify ﬂ/l’ass
41 - P . Chieck Sensor
that the Check Sensar indicator is activated and the calibration cannot be indicat dcal
completed indicator and Co i
fails at: O Fail
No Sensor
Fails
4.23 my
Fails
1377 my
Fuils
2000 mV
Fails
2709 mV
Fails
6587 mVv
Fails
75.00 mV
Fails

TA Farm 100 {08784}




02 Alarm to 90% and the Low 02 Alorm to 20 0% Verify that alorm does
not activate.

MODEL NUMBER: PROCEDURE NUMBER: PAGE: 10 OF 14
MX300 / AX300 TP-MX300/AX300 REV: 1 REV. DATE: 9/27/07
{(SOFTWARE VALIDATION) ECO  07-0162
OPERATOR-ACTION RESULT S i [F "PASS | FAIL:
Set the Sensor voltage to the value in {he table. Press the Cal key and verify " Pass
42 that Calibration occurs at the value indicated and the Check Sensor indicator f""l:;‘:k Segsor
is not activated Press the Lock key and repeat for cach value in the table indicator does not 0 il
activate and )
Calibration is
successful
4 44mV 20 9%
OK __
10.00mV 20.9%
oK __.
13.15mV 20 9%
OK_ .
28 J5mV 100 0%
oK ___.
50.00mV 100 0%
oK __
62.98mV 100.0%
OK ___
43 Set the Sensor voltage lo 10 mVY. Calibrate at 20 9% Set the Sensor volinge Retained calibration m’/ Pass
16 obtain a reading of 50.0%. Tum off the instrument Wait 10 seconds or rending £+
more and fhen tum the instrument back on. Verify that the reading still o} 3 o Fail
shows 50.0% - 1% (90% (o 51.0%)
44 Adjust the Sensor voltage to obtain an 02 reading of 100%. Sctthe Low O2 | o Sets ok o 20% £ Pass
slarmi {o 19%.
o Sets ok to 50% 0 Fail
Set the mode to High Alarm Verify that the set point can be adjusted to }
20% and lock the keyboard B Scisok to99%
Repent the paragraph above for High Alarm setpoints of 50% and 99%.
45 Adjust the Sensor veltage 1o oblain an O2 reading of 19%. Set the High Q2 | @ Sels ok to 20% B’/ Pass
Alarm lo 100%
n Sels ok lo 50% 1 Fail
Set the mode to Low Alarm Verify that the set point can be sdjusted to 20% i
and Jock the keyboard. G Sels ok 10 99%
Repeat the paragraph above for Low Alarm setpoints of 50% and 99%.
46 Adjust the Sensor voltage to obtain an O2 reading of 49% Set Low O2 Sets up to 499% ir/ ‘Pnss
Alarm lo 20% withoul allecting the
High Alarm o Eail
Ezt;hc I‘:;()dc to High O2 Alarim. Adjust the set point lo 50% and.lock the Sels up to 98%
yboar pushing the High
Alarm nbove it.
Set the mode to Low Alarm Verify that the set point ean be adjusted up 1o arm anove !
49.9%, Continue to adjust the Low Alarm up to 98 0% and verify that the -
High Alarm is automatically “pushed” above the Low Alarm.
a7 Adjust the Sensor voltage lo obtain an OZ reading of 21 0% Set the High No Alarms '{J/Pass

0 Fail

TATForm1601335%4)
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MX300 / AX300 TP-MX300/AX300 REV: 1 REV.DATE: 9/27/07
(SOFTWARE VALIDATION) | ECO#: 07-0162

e OPERATOR ACTION TRESULT 7] - PASSY FAILT
48 Adjust the Sensor vollage to obtain an 02 reading of 21 0%. Set the High No Alarms a/ Pass
02 Alarm to 22.0% and the Low 02 Alarm to 19%. Verify that the alarm
daes not activale 11 Fail
49 Adjust the Sensor voltoge lo obtain an O2 reading of 21% Set the High 02 Low O2 visui o Pass
Alarm to 90% and the Low O2 Alarm to 22%. Verify that the alarm Alarm ;nd audio
actlvates. alaron both c1 Fail
activated.
50 Adjust the Senser voltage to obiain an O2 reading of 21% Setthe Low O2 | no Alorms p_f/Puss
Alarm to 18% and the High O2 Alarm to 22% Verify that the alarm does
not activate O Fail
51 Adjilst the Sensor voliage to obtain an O2 reading of 21% Set the Low O2 High 02 visusl R"Pass
Alarm 1o 18% snd the High 02 Alanm to 20%. Verify thal the alorm Alarm [fn d audio
activales alarm both 3 Fail
activated
52 Adjust the Sensor voltage to oblain an O2 reading of 21%. Setthe Low Q2 | 4\ 45 slarm "Pass
Alarm to 18% and the High 02 Alormlo 25% Adjust the Sensor voltage for | o1oncos for 115 1o
an O2 reading of 28% and verify that both the visual High 02 and sudio 120 secs 0 Fail
alarms are activated. Press the Silence key and start a timer. Verify that the y " Sees
audible alarm is silent for 115 to 120 seconds, after which the audible alorm | T
sotnds again. Record the stlent time.
53 Adjust the Sensor voltage lo obtain an O2 rending of 21%. Setthe Low 02} 4\ 40 nlarm B Pass
Alarm to 20% and the High O2 Alarm to 25%. Adjust the Sensor voltage for | v ncoe for 115 10
an O2 reading of 18% and verify that both the visual Low O2 and sudio 120 secs O Fall
alarms are activated. Press the Silence key and start a timer. Verlfy that the 206  Sees
audible alarm is silent for 115 (o 120 seconds, after which the sudible nlarm W
sounds again. Record the silent time
Adjust the Sensor voltage to obtain on 02 reading of 21% Sei the Low O2 : & Pass
54 Alarm to 20% and the High O2 Alarm to 25% Adjust the Sensor voltage for Qfg:: alarm has
an O2 yeading of 18% and fisten to the audio alarm Adjust the Sensor 0 Fail

voltage for an O2 reading 0 28% and listen to the audio alarm Verlfy that
the alarm is not a continuous tone, but has bursts that identify it as a high
pelority alarm (3 beeps,short pause, 2 beeps, long pause).

MPnss

User interface test. Unlock the keyboard and verify that pressing the Alarm | ypicot and audlo

55 Test key starts the alarm test which activates the high snd low alarms as well alarms activated
as the audlo atarms and that the test turns off automatically. ’ ) o Fail
Adjust the Sensor voliage to obtain an O2 reading of 21% Set the Low O2 /
66 Alarm to 20% High Alarm adjusts il Puss
above 100%
Adjust the High 02 Alarm to above 100% (3 Fail

TAI Form100 {0084}
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MX300 / AX300 TP-MX300/AX300 REV.: 1 _REV. DATE: 8/27/07
(SOFTWARE VALIDATION) ECO#: 07-0162
i T OPERATORACTION - - £ PASSTFAIL
Adjust the High 02 Atarm to above 100% e
57 High Alarm displays B Puss
d : .
Verlfy that the High O2 Alarm set point displayes 2 dashes, and the Low df‘shlcs' Low M;;rm 0 Fail
02 Alarm set point is displayed normally. Isprays normatly
58 Adjust the High 02 Alarm to above 100% No afarm sounds. B Pass
Set a voltage 1o oblain a reading of 100%, verify that no alarm is actuated
0  Fail
59 Adjust the High ©O2 Alarm o above 100%. Alarm sounds ¥ Pass
Set (he low 02 Alarm 1o 25%, then set a voltage to obtain a reading of 21%,
verifly that alarm sounds [0 Fail
Adjust the Sensor voltage [o obtain an O2 reading of 21% Set the Low O2 at 0~ Pass
80 Alarm to 20%. Adjust the High 02 Alarm to above 100% ‘::[?‘_3 ;82,:’?}:;
. Check Sensor on 0 Fail
Slowly adjust the Sensor voltage for readings from 21.0% down to 0% below |8%
Verify that the alarm activates below 20% and the “Check Sensor™ fcon is
on when the reading is below 18%.
Adjust the Seasor voltage to obtain an O2 reading of 21% Set the Low O2 . 577 Pass
61 Alarm 1o 20% Adjust the High 02 Alarm to 25%. Tum the instrument off ﬁeitzﬁlfic;f;(;?/::sand
for 10 seconds and then tum it back on. Verify that the High and Low O2 25% after power off 0 Fail
alorm set points are still 20% and 25%
62 Setup the unit to run in the normal mode conlintiously displaying O2 Verify Unlt powers on with W/Pass
that the unit is operating normally and then connect & 50 Ohm resistor B30
across the analog output Yerify that Brror 3 occurs 0 Fail
63 Setup the unit lo run in the normal mode continuously displaying O2. Usea | Difference <2 % B Pass
precision vollage source for the sensor. Monitor the reading over | hour and
;’:cord the high and low readings The difference should be less than +/- 20 | Max 29. 7 Q¢ Fril
(]
Min 26 4
oi_o. ¢
G4 Remove batteries 'Altcmpt 1o install onc or more of Ih.c batteries backwarc}s. Reversed battetles b-"Pass
Verify that the unit does not turn on Install the batteries properly and verify | oo on. Unit not
that fhe unit turns on normally damaged and o Fafl
functions normally
Remove baiteries and re-Install When the audio afarm stops sounding, B Pass
65 quickly press and hold down the + key Verify that the unit beeps 2 times Beeps ervor code 2
with pauscs betweon and the display is blank 0 Fail
. ; o Reading siable
56 Calibrate the unit to 20 9% with a sensor connected Observe that the within +/-2% 02 B Pass
rending does not change more than 2% O2 when brought within 3 feetof o | o onn g
operating computer for 10 seconds computer G Fail
Min 20.Y
Max L0 ¢

TAI Form 100 {0284)
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MX300 1 AX300 TP-MX300/AX300

(SOFTWARE VALIDATION) ECO# 07-0162

Remove the batteries and remove JP7. Instali batteries and verify the unit is
still opesational sad the analog oulput is now stable

CAGTER#o T “ZOPERATOR:ACTION? TRESULT - [5:PASSHEAIL:
67 Remove batteries Install jumpers JP3 and JP7, an invalid combination With both jumpers i Pass
fnstal] batterics Catibrate the unit o 20.9% Monitor the analog output on a analog output pers,
DVM and verify that the reading jumps around and is not stable within 2%. ;eu{lings is not 0 Fail

stable over 10 sces

Max a3 #sMin il
(diff > 2%.)
With anly JB3

installed, the unit
starts without errors
and the analog
oulput is stable ever
10 secs

Max cof Minte 7

verify the unit operates normaolly and the analog output is 0 21 +- 0 02 volts

(Diff'< 2%)
68 Remove batterles Rermove jumpers JP3 and JP7, an invalid combination. With both jumpers G/ Pass
{nstall batteries. Calibrate the unit to 20.9% Verify that lhe unit operates off. the unit
normally Conneet a meter to the analog output Verify the reading is less prc;du ces 0 yolts at 1 Fail
than 0.05 volts. Remove the batteries and Install JP3. Install batteries and the analog output.

Unit is not damaged

Q‘/ Poss

70 §00% 02 Attach a compatible, digitaf device to the digital serial connector
that displays the digital output, Change the Sensor voltage to produce 02
readings from 0 to 100% in 10% steps. Verily that the digital output
corresponds exactly to the reading on the display.

69 Configure the unit for digital output (R8232) (JP7 On, JP3 off). Connect o Verify that the
computer or dota terminal to he digital output jack. Set the baud rate 10 digital made is
2400, 7 data bits and odd parity Verify that the data displayed malches the operational and uses 0 Fail
02 reading. Change the terminal seiting to even parity and verify that the odd parity
data on the terminal shows errors
With unit configured for Diglta} output (RS232). Calibrate the jnstrument at Digital output ‘Q/ Pass

matches O2 reading
[ Fail

Configure the unit for low-resolution mede (JPG} and annlog oulput Verify

&/ Pass

Q2 resolution is

7 that the low-resolution mode is operational and the tenths digit does not unils % and tenths ‘
appear: does not appear. 0 Fail
72 Configure the unit for No-Alarms mode (JP5) and annlog output. Verify No alarms on & Pass
that the atarms do not show on the display and that the alarms cannot be set. display and atarms .
cannot be set 0 Fall
73 Adjust the Sensor voltage to obtain en O2 reading of 21% Setthe HighO2 | rreon 02 Audio GL7 Pass
Alarm to 90% and the Low 02 Alarm to 22% Vedfy that the audio alarm Eh .
d lovel is betwoen 45 dBA and 75 dBA t A s -
sound pressire level is between an ot one meter 457 dBA (45-75) 1 Fail
74 Adjust the Sensor voltage fo obtain an O2 reading of 24% Set the Low 02 Low 02 Audio [ Poss
Alarm to 18% and the High O2 Alarm to 22%. Verify that the audio alarm Alarm ;nlensity
sound pressure fevel is between 45 dBA and 75 dBA at onc meter 63 dBA (4575) 0 Fail

TAI Fom 100 {0304}
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QOperator Namey%?a) AT }\O/}-'d'/M\/;)"J:-’ryf Date .3~/2-¢%~

Did the tesl pass? _Mes Signature il L

MODEL NUMBER: PROCEDURE NUMBER: PAGE; t4 OF 14
MX300 / AX300 TP-MX300/AX300 REV.: 1 _REV.DATE: 9/27/07
(SOFTWARE VALIDATION) ECO#: 07-0162
i OPERATOR ACTION RESULT -~ PASS LFAIL -5
Conneet a compatible sensor Calibrate the sensor for 20.9%. Verily that the | 02~ _20.4 % 7 Pass
& sensor calibrates and then displays 20 9% +/- 1%
(19.9% 10 21 9%} .
0 Fail
76 Press the LOCK/UNLOCK bution o unlock the keys Flashing stops o Pass
around 3 to 9
Display should flash slowly. Do not press buttens Display should stop seconds, when not 0 Fail
flashing between 3 and 9 seconds Unit reverts lo locked made. flashing, CAL
button has
Verify locked mode by pressing the CAL bultan, calibration should NOT ho effect
start.
77 Remove then replace battery, Error C?de listed to q/ Pass
the left is shown
Tum on power when is o key is O Fail
Step 1) simulated 1o be
Walt for initialization. stuck
In uncalibraled mode perform the following lesk ”‘
Hold down one of the keys shown below for 15 seconds
MAXIMUM. [f an error (EGO to EGB) does not occur before 15
seconds, thisisa FAIL.
If the error does occur then it is a PASS
After an crror oceurs, remove, then replace the battery
Tum on power and repeat Step 1} for each key
Expecled error result per each key:
- LOKey Err = 60
- BAT TEST Key Er =61
- CAL Key Er=062
- Up Key Eir = 63
- Down Key Err = 64
~ Silence Key Brr =65
- HI Key Err = 66
- ALARM TESTKey Eir=67
- LOCK/UNLQCK Key Erir=08
Software Version __ /4 &/ Hardwara Version H{/ﬁ%
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