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Battery Shelf Life Test
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1. Test Purpose
* By measuring the current consumption of the battery, the shelf life of the battery is predicted

by an arithmetic expression.

2. Specification of BT-303 R

(1) The battery pack constructed with 12pcs primary lithium cells (4S3P), and equipped with
protective circuit.

(2) The main features of BT-303 R are shown as below:

. ; Maximum | Discharge
MNominal Mominal . -
Maodel , dizcharge cut-off Dimensions
capacity | voftage {:merrﬁ voltage
BT-303W, BT- 220 it
303 R, BT.303 | 4200mAh | 120V | 3000mA | 104y | 2+5mm 59"3“"""' 181.5
8]
(3) Picture of BT-303 R
@ RADIAN i
RADIAN Car. 7,
Wi A QO ®@ X
EUROPEAN REPRESENTATIVE : S.B. PHARMA GMBH Pb GND.
Chovetto b et i
5% 0C T==12V 42Ah
3. Test equipment
Equipment Model Name Serial Number
petbraier RO Pl WELRL LI
8(309434|3 27“
| | | | | ‘ “ I.I

7

Digit Multimeter 34465A .S/N: MY54501043
(Control No.: RD-ME-23) | .Calibrated on Sep. 09, 2019
.Frequency of calibration: 2 years

. Annex 1. Calibration report

F401-01(1) RADIANQBIO Co., Ltd. Confidential




, Battery Shelf Life Test File No. RDHW-200910
Technology for Lfe ' Rev No. 1
> RADIANGBIO Automated External Defibrillator Rev. Date 1/Oct./2021
(Heart Guardian HR-501 Series) Page No. 3 /10

Laptop .Lenove Notebook
.Used software:
BenchVue is multimeter
compatible.

4. Testing method
A. Connect the battery of HR-501 and multimeter
B. Connect Multimeter to PC and run BenchVue

C. Measurement of current consumption

a. A Test measures the amount of current consumed for 1 second in sleep mode.

b. B Test measures the amount of current consumed for LED flickering.

c. C Test measures the amount of current consumed for self-diagnosis in administrator mode.

5. Testing environment

* Testing place: R&D Lab

5. Test result
A. Test

» Temperature and humidity at the place: 23+5C, 40~70%

* The product checks the battery level per 10 second in sleep mode.

* The average of battery level is 21.4uA/sec.

F401-01(1) RADIANQBIO Co., Ltd.

Confidential




B Battery Shelf Life Test Hie To. | ROHW- 200910
Q RADIANQsBiO Automated External Defibrillator Rev. Date 1/Oct./2021
(Heart Guardian HR-501 Series) Page No. 4 /10
22.8669 pADC
?/\'_ '
1.511e-02 214|JADC
At=10.0s
ECEEREST 000:0¢ / 2mADC / @ @ Q E:}E{ m ::::] -
: CT—
OWHE QO [Bu=u
F (M2 ~ M1)
At=10011752 5
e Bz | CH:
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B. Test
* The LED flickering conducts for 16ms per 20 seconds.
* The average of battery level while LED flicking is 3.26mA
* Therefore, the average of battery level is 2.61uA/sec.
3260uA(3.26mA) * 0.016sec(16msec) / 20sec = 2.61uA
22.8669 pADC
3.26mADC
At=16.0ms
@ @ @ eIl -
G uHwm OO0 Bu=un
o 7 FE(M2 ~ M1)
At = 00.016010 5
A a3 =] CH:
20.3104 pADC 3.26530 mADC 9.75101 mADC
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C. Test
* The self-diagnosis conducts for 10 seconds only once per month.

* The average of battery level is 140mA/sec and maximum of battery level is
1.43A.

* Therefore, the average of battery level is 2.61uA/sec.
140000uA(140mA) * 20 sec / (30 day * 24 hours * 60min * 60s) = 0.51uA

-187.308 pAD

ADC
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A =09 4363215
e P = 2 Ch-
3.25728 mADC 139.732 mADC 1.43142 ADC

6. Formula
A. Current consumption per second
* 21.4uA(A test) + 2.61uA(B test) + 0.51uA = 24.5uA
However instant maximum consumption current is 1.43A, as for it calculation
50uA.
B. Battery capacity
* 1400 * 3 = 4200mAh

Calculate to discharge rate 0.7 base on 4200mAh is 3360mAh.

F401-01(1) RADIANQBIO Co., Ltd. Confidential




B Battery Shelf Life Test Hie To. | ROHW- 200910
Q RADIAN @sgio Automated External Defibrillator Rev. Date 1/Oct./2021
(Heart Guardian HR-501 Series) Page No. 6 /10

C. Operating period
* 3360mAh /0.05mA = 67200 hours

However, calculate to discharging rate 20% on the basis of 1 time monthly

charging & discharging is 53760 hours. (67200 * 0.8)

Therefore, the current amount consumed per year

» 53760 hour = 2240 day = 6.1 year
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. Annex 1. Calibration report
MMH N
TR 2 SRS P
\ CALIBRATION CERTIFICATE
www bestcal.cokr Accredited by KOLAS
AHM HSE : 1919147-7 Mg 28 ME4Z 606 CHY-CIE2|A BE 85
Page 1 / 4 Pages
TEL : 02-869-1600 / FAX : 02-861-8585
1. 2| &| X} (Client)
7| B (Name) FA AL BtC|QHRHIO| 2
F A (Address) MSEYA| 2R 7HCIX|H22 53 (7HAHS, $HEHA| 2102 2|1609%,1610%,1611%)
2. % @ 7| (Calibration Subject)
7| 7| ¥ (Description) C|X| & HE|O|E
HZts| A A "@A] (Manufacturer & Model Name) KEYSIGHT / 34465A
7|7/ 3 (Serial Number) MY54501043
3. P YK} (Date of Calibration) 20194 09¢ 09Y
4. 173 E A (Environment)
2 = (Temperature) : (22.8 + 0.3) °C &5 (Humidity) (47 + 4) % R.H.
W™HEA (Location) ®m DEEZFEA (CLAB Lab) [ O|&1d (Mobile Lab.) O #&1% (On Site cal.)
5. ZHEEL| 234 (Traceability)
@YY 3 Az ME (Calibration method and/or brief description)
47| 717]= ot 2/CIK| Y HE|D|Ef DY YT HEFM(CLAB-TM-40419-116)0]| et F/ISHBE7| M2 HEH S| A2 40| L E ool
HEYHIE 0|83t &ALt
WO AL# EEFH| YA (List of used standards / specifications)
A7) nH™
7|7 EHS| Al Al = 7|3
71y HIZ S AL 9 E A 77|z o= 2R g7
Calibrator Fluke / 5500A 1636004 2020.07.24 SR
Calibrator Fluke / 5730A 2808502 2020.06.22 SEEEISATY
6. 11 ¥ & 1} (Calibration Results) n¥AD &Hx
7. 54 E#E (Measurement uncertainty) : DEZAD} &%
& ol Zg Xt (Measurements performed by) ﬁz._lle (Approveld b’ﬁ _
o el (Title)  ZI=MYX (F)H)
(Affirmation) o (Name) BT Y (Name) BS
2 YHAME FRIAI™ 7|2 E ¥ M (International Laboratory Accreditation Cooperation) 4% ©1%#% (Mutual Recognition Arrangement)ol|
MYt ot 7| H(KOLAS)ZEE SQIwe 2oko| mAAnteL|ct
ELIES
srRoIHy| R o 4 FATAS
Accredited by KOLAS, Republic of KOREA 2019 'j OQﬂ 09% é.ﬁ @ ?E}’I 1"?
el
FHEH (= it
A& EOIAL |2HEs5|
(=11 g} =)
@0l 9 ME 5H7|2 YUY YR 0XE a4@Ls}, 25, &5 5)° 22 B9} _fﬁ:@'fr guch
el
«®® ¢ ® (XX
F-QP022-001/A4P (REV.08) e ¢ © e &
® [ 7 LN X [ 3 e
(] 66 6 PPrars
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1. DC Voltage Calibration.

Accredited by KOLAS

Page 2 / 4 Pages

’ Measurement
Range STD. Value Measured Value Correction Value .
uncertainty
100 Vv 100.000 00 mV 99.998 9 mv 0.001 1 mv 0.001 4 mV
1V 1.000 000 0 V 1.000 008 V -0.000 008 V 0.000 007 V
10V 2.000 000 V 2.000 00 V 0.000 00 V 0.000 03 V
4.000 000 V 4.000 04 V -0.000 04 V 0.000 03 V
6.000 000 V 6.000 02 V -0.000 02 V 0.000 04 V
8.000 000 V 8.000 00 V 0.000 00 V 0.000 05 VvV
10.000 000 V 9.999 99 V 0.000 01 V 0.000 05 V
100 V 100.000 00 V 100.000 6 V -0.000 6 V 0.000 7 V
1000 V 1 000.000 0 V 999.994 V 0.006 V 0.009 V
2. DC Current Calibration.
Range STD. Value Measured Value Correction Value Measurement
uncertainty
100 pA 100.000 0 pA 100.009 1 pA -0.009 1 pA 0.011 6 pA
1 mA 1.000 000 mA 1.000 043 mA -0.000 043 mA 0.000 049 mA
10 mA 10.000 00 mA 10.000 04 mA -0.000 04 mA 0.000 46 mA
100 mA 100.000 0 mA 99.999 3 mA 0.000 7 mA 0.006 1 mA
TA 1.000 000 A 0.999 930 A 0.000 070 A 0.000 107 A
3A 3.0000A 2.999 5 A 0.000 5 A 0.0050 A
10 A 10.000 0 A 9.998 7 A 0.001 3 A 0.008 5 A
3. Resistance Calibration. (4 wire)
Range STD. Value Measured Value Correction Value Measurement
uncertainty
100 Q 99.998 7 Q 99.9935Q 0.0052 Q 0.0013 Q
1kQ 1.000 005 kO 0.999 931 Kk 0.000 074 kQ 0.000 010 kO
10 kQ 9.999 90 k0 9.999 83 kA 0.000 07 kO 0.000 10 kQ
100 kQ 99.998 3 kO 100.000 1 kQ -0.001 8 kQ 0.001 5 kQ
1 MQ 0.999 946 M 0.999 986 MO -0.000 040 MQ 0.000 019 MQ
F-QP022-002/A4P (REV.03) e ¢ e tee
o ¢ © e o ‘p*
® 6oe o
¢ ® 860 6 6668
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4. AC Voltage Calibration.
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. Measurement
Range STD. Value Measured Value Correction Value .
uncertainty
100 mv 100.000 mV, 40 Hz 99.998 mv 0.002 mv 0.019 mv
100.000 mV, 1 ki 100.001 mV -0.001 mv 0.016 mV
100.000 mV, 20 kiz 100.006 mvV -0.006 mv 0.016 mv
100.000 mV, 50 kiz 100.015 mv -0.015 mv 0.024 mv
1V 1.000 00 V., 40 Hz 1.000 02 V -0.000 02 V 0.000 13 V
1.00000V, 1 ki 1.000 04 V -0.000 04 Vv 0.000 08 V
1.000 00 V, 20 kiz 1.000 10 V -0.000 10 V 0.000 08 V
1.000 00 V, 50 kiz 1.000 12 V -0.000 12 V 0.000 10 V
0V 10.000 0V, 40 Hz 10.000 0 V 0.000 0 V 0.001 3V
10.0000V, 1 ki 10.000 2 V -0.000 2 V 0.0007 V
10.000 0V, 20 ki 10.000 8 V -0.000 8 V 0.000 7 V
10.000 0 V., 50 kHz 10.001 9V -0.001 9V 0.001 0V
100 vV 100.000 V., 40 Hz 99.998 V 0.002 vV 0.013 V
100.000 V., 1 ki 99.999 V 0.001 V 0.009 vV
100.000 V., 20 kiz 100.002 V -0.002 V 0.009 V
100.000 V., 50 kiiz 100.006 V -0.006 V 0.012 V
750 V 750.00 V., 1 kiz 750.03 V -0.03V 0.08 vV
F-QP022-002/A4P (REV.03) ¥ ® e 8 cee
o . e o o
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5. AC Current Calibration.
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; Measurement
Range STD. Value Measured Value Correction Value .
uncertainty
1 mA 1.000 00 mA, 40 Hz 1.000 01 mA -0.000 01 mA 0.000 24 mA
1.000 00 mA, 1 Kkiz 1.000 08 mA -0.000 08 mA 0.000 18 mA
10 mA 10.000 0 mA, 40 Hz 10.001 4 mA -0.001 4 mA 0.002 4 mA
10.000 0 mA, 1 kiz 10.001 2 mA -0.001 2 mA 0.001 8 mA
100 mA 100.000 mA, 40 Hz 100.004 mA -0.004 mA 0.025 mA
100.000 mA, 1 kiz 100.010 mA -0.010 mA 0.018 mA
1A 1.000 00 A , 40 Hz 0.999 91 A 0.000 09 A 0.000 35 A
100000 A , 1 kit 0.999 90 A 0.000 10 A 0.000 35 A
3A 3.000 A , 100 Hz 2.998 A 0.002 A 0.019 A
3.000 A , 1 ki 2.999 A 0.001 A 0.019 A
10 A 10.000 A , 100 Hz G.998 A 0.002 A 0.043 A
10.000 A , 1 kiz 9.999 A 0.001 A 0.043 A
X Measurement uncertainty : M2|5F 9 95 %, k = 2. 2.
HXR7INE7 |2 XYM E 22 M40 M DAISH B¥FT| ;12 )2
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