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No part of this publication may be reproduced, transmitted, transcribed, stored in a retrieval system, or translated
into any language or computer language, in any form, or by any means, electronic, mechanical, magnetic, optical,
chemical, manual or otherwise, without the prior written permission of WhaleTeq Co. LTD.

Disclaimer

WhaleTeq Co. LTD. provides this document and the programs “as is” without warranty of any kind, either
expressed or implied, including, but not limited to, the implied warranties of merchantability or fithess for a
particular purpose.

This document could contain technical inaccuracies or typographical errors. Changes are periodically made to the
information herein; these changes will be incorporated in future revisions of this document. WhaleTeq Co. LTD. is
under no obligation to notify any person of the changes.

The following trademarks are used in this document:
WHALETEQ is a registered trademark of WhaleTeq Co. LTD
All other trademarks or trade names are property of their respective holders.

Introduction

Basics

WhaleTeq Universal Medical Standard TRF Generator (“TRF Generator”) is designed to improve the efficiency of
performance tests for medical devices. Both DUT testing and report generation can be done in TRF Generator
with control over test equipment, medical standards assistant, and IEC Test Report Form unified.

Note: For now, the TRF Generator cannot receive data returned from the DUT. Therefore, the test operator will
need to observe the results and fill them in the report record of TRF Generator manually.

System Requirements
A PC with CPU frequency at 1.5GHz or higher and 4G RAM or higher. Recommended OS is Windows 10, with
Microsoft Word 2016 or higher installed.

Software Setup
Visit WhaleTeq's website to download and install TRF Generator on PC.

Software Auto Updates
When TRF Generator launches, it automatically checks whether there’re any updates for TRF generator software
or medical standard project files via internet access. Update if needed.



Operation Mode

Login
After purchasing TRF Generator, you will receive an activation mail with a link from WhaleTeq. Click the link to
activate the account.

Software Account Activation - trf-2-25

WhaleTeq <whaleteq@whaleteq.com>

To

Hello!
Thank vou for purchasing WhaleTeq soltware - trf-2-25

Your account 15 now created successiully.
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If the link does not work, please copy and paste the link into browser.
Once you complete the activation, the below account name and password can be used to login the software.

Account: RGN

You can also visit here to download user manual, software and related documents.

Please feel free to contact WhaleTeq Sales if you have any questions.

WHALETEQ Co., LTD | E whaleteg@whaleteg.com | T +886-2-2596-0701 | www.whaleteg.com

Figure 1: TRF Generator Account Activation Mail

Once activation is done, you will receive another email with login details.



Software Account Login Information - trf-2-25

WhaleTeq <whaleteq@whaleteq.com>

c.

Hello!
Thank you for purchasing WhaleTeq soltware - tr[-2-25
Your account 1s now created success{ully.

The below account name and password can be used to login the software.

Account: NG
Password: INNEEG

You can also visit here to download user manual, software and related documents.
Please feel [ree to contact WhaleTeq Sales if vou have any guestions.

WHALETEQ Co., LTD | E whaleteq @ whaleteg.com | T +886-2-2596-0701 | www.whaletea.com
Figure 2: TRF Generator Account Login Information

Launch TRF and click any test item. When [Activate TRF License] window shows, enter the Account email from
the login information email and click [Login].

Cloud Library User Data TRF Windows System
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« 1= Product type: £ | B Activate IR} License - i K
[£ Model name: 7 TRF Assistant is a powerful tool to help you complete the TRF of below standard
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Figure 3: Activate TRF License Window



Then [Authentication] window shows. Enter the Password from the login information email and you will be able to
access the full functionality of TRF Generator.
If you have any questions or need help with account activation, feel free to contact WhaleTeq for assistance.

=Authentication - trf-2-25 — X

EEEIEE e ample @whaleteg.com

Password:

[J save password

Login Cancel

Figure 4: Authentication Window

Download Project File for Different Medical Standards

1. Click [Cloud Library] then [Management].

.d‘l-ld'hj Hrhonery ! dmmieal Srerdy oA Teer Neparr Semeomner
d TRF Windows  System
011

T IEC60601-2-27:2011
T IEC60601-2-47:2012

ﬂ

ISInndard Assistant (0) | Standard TRF

Ha
Figure 5: Download Project File for Different Medical Standards (Step 1)
2. In [Cloud TRF], select the Standard TRF profile or Standard Assistant profile to be used. Once selected, click
[Download] to download it to the PC.

Standard TRF contains Questionnaire, IEC Test Report Form, and Standard Assistant. Standard Assistant
contains test projects and the control capability for WhaleTeq test equipment.

We will update the profiles once there are any IEC Test Report Form updates available. If you have any questions,
email us at service@whaleteq.com. We will get back to you as soon as possible.
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Figure 6: Download Project File for Different Medical Standards (Step 2)

3. When the download completes, the profiles will show in [Local TRF].
If an item in [Cloud TRF] is in RED, it indicates that the versions are not matching between Local TRF and Cloud
RTF. Please update if needed.
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Figure 7: Download Project File for Different Medical Standards (Step 3)

Getting Started
Select the preferred medical standard. The instruction below uses IEC 60601-2-47 as an example.

oud Libtary  User [ata  TRE  Windaws  Systern

T IECB0601-2-10-2012
i | T IECB0601-2-25:2011

i [T IECE0601-2-47:2012

i
!

Figure 8: Medical Standard Options



Click [IEC60601-2-47:2012]. You will see the details that consist of 4 parts:

= PRODUCT DESCRIPTION L 2071.121.101.2.3.3.1 - Hean rate measuwemant
[ Product type: Hol L201.12.1.101.2.3.3.2 . Hoart rate variabilty or RR interval variability measuremaent iss
[# Model name: £ Analogue Test I!--n-u_rlr;;_w-mm-
[# Model differsnce: = Dagital Test B
[# intendad use i 201.12.1.101.2.4 - Run-by-run comparnson
i Operating principles LE201.12.1,101.2.4.3 - Run sensitivity summary matrix EC 60607247

« 1= Design: Cugital Armeulatory recorders W201.12.1.101.2.4.4 - Run pasitiv ity SUMFRARY Matrix . "“?:'Cﬂ electrical equipment
[# Recording Time: 24 hour W201.12.1.101.25 - VF and AF com ' 'art 2: Particular requirements for the
- " = a0 19 = STPUT basic safety and essential performance
4 3= Channaet Channel 1, Chansel 2, Channel 3 i 201124 - PROTECTION AGAINS S QuUTPU of ambulatory electrocardiographic

o 3= Patient Elecirode: Channel 1+ (RA). Channel L 201.12.8.4.101 - Lineadty and dyraitange _(100% - Pass) systems
Gain saming: § mmimy, 10 meimV, 20 mmir H Hegiesst Sl i W

o i= Speed: 25 mmis, 50 mmis

&= Other capability {* Digtal AMBULATORY RECORDERS Date ot

(5] Digeal AMBULATORY RECORDERS| Ahemative 44z Sine)

ot st of pagen.
L 201.12.4.4.102 - Input impedance._(33%)
B Capabie il recdqing the activity of an impl CH Tasting Lsdcsraery...
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Figure 9: Medical Standard Compliance Test Screen

« A. Questionnaire: As we know, there are some questions in the body of the standards that need to be answered
beforehand. Please answer these questions based on the attributes and the usage of the DUT. Some test
projects will determine whether the tests need execution or parameter adjustment.

« B. Test Item: It consists of all the test clauses for the standards. Choose the test clause that you want to test.

« C. Test Record: Displays Report, Description, Procedure, Pass Criterion, and Diagram based on your selection
for the test clause.

« D. Test Report Form: IEC Test Report Form with the test results and lets you see how the results display in the

report form in real-time.

Select to start a test and fill in the records.
By selecting one of the test clauses, you shall see:



Report

Channal 1 Channe 2

DC Ofiset

‘ 300 mv ‘ -300 mv

[l Report # Description (= FrotedJre <@ Pass Grmenon g Dlagram

Figure 10: Report Tab

Description

Cigital AMBULATORY RECORDERS shall be capaktle of responding to and displaying input signal of
10 m\ peak-to-valley (p-v) in amplibide (when set tothe 5 mmfm GAIN setting) and varying =t arate
of 125 m\//s inthe presence of a direct current (d.c.) offset voltage of £ 300 mY. The indicated fime-
varyng oufput signal amplitide referred to input shall not change by more than 10 % or 50 W,
whichever & greater.

B Report # Description = Procedure @ Pass Crierion B3 Diagram

Figure 11: Description Tab
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Procedure

1} Setup ECG o Smmvmy and 26mme's

2} Conrect input electrodes to Channel 1+ (RA ), Channel 1- (LAY

Channel 2+ (V1) Channel 2- (V2y/Channal 34+ {3}, Channel 3- (Vd):

3) Conrect the reference electods (if used) to FL.

4} Felect RA as the qulput lead wirs.

5} Output Triangular wave (0.5 mV, £.25 Hz) and measure Vpp with Pags Critaricn.
G Set DC Offset io 300 m\ and waitfor 30s; Measurz Vpp with Pass Criterion.

T} et DG Offset o -300 mY and wait for 30s; Measure Vpp with Pass Criterion,

&l Charge 0.5mY in2)io 172/ 10 mV and repeat 5| = 7).

9} Charge oufput lesd wireto V183 and repeat 4) ~ ).

E Repart ¢ Descripion |= Procedure © Pess Crierion B Disgrem

A

Figure 12: Procedure Tab

Pass Criterion

The output signal amplitude refarred to input shall not change by moe than 10% or 50UV, whichever is
greater = PASS

fif Repeort # Descriptien := Procedure & Pass Criterion B8 Diagram

Figure 13: Pass Criterion Tab




» Diagram

oA AWITRD -

e

B2V HZ 20 5 Wi/ VLD LI

El Repert # Description ;= Procedure <b Pass Criterion B Diagram

Figure 14: Diagram Tab

Select any fields in the report. Right-click to see [Start Test] and [Edit Result].

Channel 1 Channel 2

DC Offset

P Start Test

AP EditResult l

fH Report #” Description ;= Procedure ® Pass Criterion B3 Diagram

Figure 15: Start Test Function

Select [Start Test]. A window for controlling the test equipment and filling test results shows.
The window for controlling the test equipment



asting Paramaler

Lead : Channel 1; Amplitude : 0.5 mV; DC Offset : 0 mV,

Prompt Massage

20mm/imV ® 10mmimV O Smm/mV  00:00:21

Edit Result Close

Figure 16: The Window for Controlling the Test Equipment

« A. Test Parameter: Shows test parameters required by the test clause.

« B. Executed SDK Routines: Controls the test equipment based on the selected test clause and outputs the
corresponding waveform.

« C. Prompt Message: Prompts if manual intervention in the process is needed based on the requirements of the
test clause. During the test, please pay attention to the messages and act on them accordingly.

« D. Waveform: Displays the waveform based on the test clause.

Test Result window
The window shows the Pass Criterion of the test clause. The text will be in Blue if the test results are within the
scope of the criterion; Red if they are out of the range.

Edm Besuk Tanls Walee - O
Testing Parameter
Lead:Channel 1; Amplitude : 0.5 mV; DC Offset : 0 mV

| Pass Crlenon

Measure Channel 1 output signal amplitude Vpp - 0.45 mV <= Vpp
<= 0.55 mV

E mv

! OK Close

Figure 17: Test Result Window

Fill in the test report with the results according to the criterion of IEC Test Report Form to preview. The text will be
in Green if the test results are within the scope of the criterion; Red if they are out of the scope.



(J201.12.1.101.2.4.3 - Run sensitivity summary matrix
(201.12.1.101.2.4 4 - Run positive predictivity summary matrix
L8 201.12.1.101.2.5 - VF and AF comparisons
- 201.12.4 - PROTECTION AGAINST HAZARDOUS OUTPUT
L8 201.12.4.4.101 - Linearity and dynamic range...(100% - Pass)
@___ gue A B AT RY RECORDERS

{Z] Digital AMBULATORY RECORDERS
{i Digital AMBULATORY RECORDERS(Ahernative 4Hz Sine)

LB 201.12.4.4.103 - Common mode rejection...(100% - Pass)
Ll 201.12.4.4.104 - GAIN accuracy...(50%)
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Figure 18: Test Report Preview

Test Progress: Current test progress is marked at the end of each item name for both the whole reports and

single test items.



[l [EC60601-2-47:2012[TRF]...(22% 2/9

=

E—3= 201.12.4 - PROTECTION AGAINST HAZARDOQUS OUTPUT
ALN207.72.4.4.101 - Linearity and dynamic range...(100% - Pass)|

201.12.1.101 - Algorithm testing

(#201.12.1.101.1.2.1 - The accuracy of QRS detection

[l 201.12.1.101.1.2.2 - The accuracy of heart rate measurements

(B 201.12.1.101.1.2.3 - The accuracy of VEB detection

(#201.12.1.101.1.2.4 - Claimed to detect ventricular flutter or fibrillation (VF)

[l 201.12.1.101.1.2.5 - Claimed to detect supraventricular ectopic beats, or atrial flutter or fit

--mm 201.12.1.101.2.3 - Beat-by-beat comparison

-[J201.12.1.101.2.3.2 - Method for beat-by-beat comparison

o-mm201.12.1.101.2.3.3 - Heart rate, and heart rate or RR interval variability

[.l 201.12.1.101.2.3.3.1 - Heart rate measurement

= (B201.12.1.101.2.3.3.2 - Heart rate variability or RR interval variability measurement te
--§Z] Analogue Test
-.{Z] Digital Test

- mm201.12.1.101.2.4 - Run-by-run comparison

-B201.12.1.101.2.4.3 - Run sensitivity summary matrix
-[#201.12.1.101.2.4.4 - Run positive predictivity summary matrix
(#201.12.1.101.2.5 - VF and AF comparisons

Digital AMBULATORY RECORDERS

[l 201.12.4.4.102 - Input impedance...(50%)
[l 201.12.4.4.103 - Common mode rejection...(100% - Pass)

Figure 19: Test Progress

Actions in [User Data]

Clean Questionnaire: Clean all the content in the questionnaire.

Clean All Tables: Clean all the data in test table.

Export User Data: Stores the test results in the selected folder.

Import

User Data: Imports the results from the last run to continue testing.

Clean Result Table: Clean the test results of the selected test item.

Export Table in Word: Exports the results of the selected test table to Word.




. WhaleTeq Universal Medical Standard Test Report Platform - [IEC60601-2-47:2012[TRF]]

|Standard Assistant (3) | Standard TRF (4)

(4 M|_B Export User Data ‘
124 ) mport User Data

[#In[ CleanResult Table worn or carried by
- amO [ ExportTable in Word

T Cloud Library | User Data | TRF  Windows System

4¥ Clean Questionnaire
M CleanAll Tables

+ := Design: Digital Ambulatory recorders

- [# Recording Time: 24 hour

i--EE Channel: Channel 1, Channel 2, Channel 3
+= Patient Electrode: Channel 1+ (RA), Channel
2= Gain setting: 5 mm/mV, 10 mm/mV, 20 mm/rr
+= Speed: 25 mm/s, 50 mm/s

e TN

SOV = -

- i Other capability
g.[:]'i_--::-‘*:-“-“e:-.— ent detectic
...... [ For infant weighting < 10kg
{7 Capable of recording ECG in the presence

----['_, Ca pable of recording the actlwty of an impl
7emm Filter: 0 67 ~ 40HZ

Figure 20: Functions in the User Data Tab

Generate Test Report

Select [TRF] and click [Generate Word TRF] to export the test report as a Word document to the folder you select.

You can still edit the test report after it is generated.

Figure 21: Export the Test Report as a Word Document

Supported Test Equipment

ER Generating TRF Word

391/ 843 : $RDCA#getAverageAlarmTime AHA VF Alarm Perf

Abort

Table 1: Supported Test Equipment




ltem Equipment Name Manufacturer Medical Standards IEC TRF Form

IEC 60601-2-25

IEC 60601-2-27 IEC 60601-2-25
IEC 60601-2-47 YY078 | IEC 60601-2-27
1 SECG 5.0 AIO WhaleTeq 2.2010 YY0885-2013 Y
Y1079-2008 IEC 60601-2-47
SECG 4.0
YY1139-2013
IEC 60601-2-25
IEC 60601-2-27 IEC 60601-2-25
CMRR 3.0+
IE 1-2-47 YYO7 IEC 60601-2-27
2 CMRR 3.0 WhaleTeq C 6060 078

2-2010 YY0885-2013 Y
Y1079-2008 YY1139-2
013

IEC 60601-2-47

Import Database Comparison Results

Import Database Comparison Results from WhaleTeq RDCA

When using WhaleTeq RDCA for IEC60601-2-47 database compliance analysis, please import the test files of the
5 ECG databases to WhaleTeq RDCA by databases. It is recommended to name the folders with the name of the
ECG databases, as shown in the image below.

= \WhaleTeq Rhythm Diatabase Compliance Anabyzer : Entsrpriss (Optional Set + Cther DE); Expirad after: 30027 days — m] =

TAF Fila Comparigon
Load Project Run Emor Report | Other DB Litility About

. 3 1

Clean | Test Annotation File | Format Beal-by-beat Matrix L™ ope o [VEBSe |VEB+P | VEBFPR |RMS HREm. '~
1 200w txt TXT-AAMUAHA| QRS + VEB 0.00 59.88 0.00 0.00 0.08 262
2 228wd. tt TXT-AAMIAHA|  RMS HR Error 0.18 9568 83.77 84.33 321 32.93
3 210w txt TRT-AAMIAHA VEB Couplet + Run 9 68 99.82 92.12 8941 0.89 443
4 1wt TXT-AAMUAHA|  shutdown 089 £9.53 100.00 417 130 5.60
5 11204 tt TXT-AAMI/AHA 0.00 89,81 - 0.00 0.09 379
6 212w Il TXT-AAMIAHA  VF Performance 0.00 99.96 : - 0.00 1.86
7 113w txt TxT-AAMIAHA|  VF False Positive 0.00 100.00 = - 0.00 0.40
8 230w4 et TXT-AAMIAHA VF Detect Time 0.00 99 89 100.00 50.00 0.05 310
9 213wd.txt TXT-AAMIAHA| QRS + SVEB 003 59.74 94.87 95.36 038 420
10 1w txt TXT-AAMIAHA  SUER Couplet + Run 004 100.00 60.00 100.00 0.00 127
11 231wt TXT-AAMIAHA 000 100.00 - - 0.00 077

AF Perfarmance

12 214wd.xt TXT-AAMI/AHA - 005 100.00 37.74 9524 024 1.66
13 115w4 txt TxT-AAMiAHA  AF False Positive 0.00 100.00 - 0.00 0.06 013
14 230w4 Ixt TxT-AaMiAHA|  AF Detect Time 000 09 60 - 0.00 034 499
15 116wd.txt TXT-AAMIFAHA| ST Performance 556 55.49 86.78 52.55 035 33.21
16 215ud tt TXT-AAMIAHAIE So 00 100.00 8397 8.21 0.08 0.56
17 233w txt THT-AAMIAHA s s \ 34 59.92 50.39 58 22 1579 324
18 17w xt TXT-AAMI/AHA | MIT-BIH 17 100.00 £9.68 - 0.00 039 14.74
19 234w txt TXT-AAMI/AHA | MIT-BIH 234 100.00 100.00 100.00 100.00 0.00 0.13

Figure 22: Import Database Comparison Results from WhaleTeq RDCA (Step 1)

Select to export the reports of 5 ECG databases to 5 folders respectively, as shown in the image below.



AHA_RDCA_Reports
CU_RDCA_Reports

ESC_RDCA_Reports
MIT_RDCA_Reports
NST_RDCA_Reports

Figure 23: Import Database Comparison Results from WhaleTeq RDCA (Step 2)

Under [RDCA Reports] below the questionnaire of TRF Generator, click the database name and select the folder
with database comparison results to import. Once imported, the reports of relevant test items will display, as
shown in the image below.
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Figure 24: Import Database Comparison Results from WhaleTeq RDCA (Step 3)

Import Database Comparison Results from WhaleTeq CDCA
Use WhaleTeq CDCA for IEC 60601-2-25 database comparison and generates 3 different kinds of comparison
results. Select [Export Result Report] to export them to the local storage, as shown in the image below.
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Figure 25: Import Database Comparison Results from WhaleTeq CDCA (Step 1)

Export the 3 reports to 3 RTF files individually, as shown in the image below.

£1E ENEW Az

| WhaleTeqIlEC 60601-2-25 201.12.1.101.2 (CTS Amplitude) (Digital)201106165822 2020/11/6 T 0458 RTF X%
% WhaleTe, f%ﬁ :‘;i‘: (CTS Interval & Duration - Absolute) (Digital) 201106165931  2020/11/6 T4 0459  RTF %5
2| WhaleTe éﬁﬂq 2020/11/6 T4 04:58 | (CSE Interval - Biological) 201106165951 2020/11/6 T 0459 RIF XiF

Figure 26: Import Database Comparison Results from WhaleTeq CDCA (Step 2)

Import the 3 RTF files into TRF Generator. Once imported, the reports of relevant test items shall display, as
shown in the image below.
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Figure 27: Import Database Comparison Results from WhaleTeq CDCA (Step 3)

Troubleshooting

Q1: What if the test equipment cannot be controlled and output test signals?

A: Please use the test equipment supported by TRF Generator. In case the equipment cannot output signals as
expected, reconnect the equipment. Close and reopen TRF Generator software. Do not worry, the data you filled in
will be retained when you open it next time. If you would like to save it to local storage, click [User Data] and select
[Export User Data].
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Figure 28: Save Test Results to a Local Computer

Q2: The test is completed, but | cannot export the report to Word.
A: Please check if Microsoft Word 2016 or higher is correctly installed on the PC. If yes, close any Word instances
and try to generate the report again.

Q3: What to do when a message shows that the license is invalid?
A: It means your account has expired and become invalid. Please contact us if you want to keep using it.

Q4: The version of IEC Test Report Form is found not to be the latest one.
A: Please let WhaleTeq know your software version and the environment under which it runs. We will help you with
the issue as soon as possible.

Ordering Information



Table 2: Ordering Information

Part No. Description

HBO-TR00001 TRF Report Generator for IEC 60601-2-25:2011
HBO0-TR00002 TRF Report Generator for IEC 60601-2-27:2011
HBO-TR00003 TRF Report Generator for IEC 60601-2-47:2012
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