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|. General Information

This chapter covers specifications, key features, warranty, and safety consideration of
the Instrument.

1.1 Warranty

1.2 Safety Considerations

1.3 Contact Information

1.4 Key Features

1.5 Specifications

1.6 Initial Inspection

1.7 Power Requirement

1.8 Operating Environment
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1.1 Warranty

RedwoodComm Warrants that this product will be free from defects in materials and workmanship for a period
of two(2) years from the date of shipment. During the warranty period, RedwoodComm Company will, at its
option, either repair or replace products that prove to be defective.

For warranty service or repair, Customer must notify RedwoodComm of the defect before the expiration of the
warranty period and make suitable arrangements for the performance of service. Customer shall be
responsible for packaging and shipping the defective product to the service center designated by
RedwoodComm. Customer shall prepay shipping charge to RedwoodComm designated service center and
RedwoodComm shall pay shipping charge to return the product to customer. Customer is responsible for all
shipping charges including freight, taxes, and any other charge if the product is returned for service to

RedwoodComm, if customer is located outside of Korea.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate malignance by buyer,
buyer-supplied software or interfacing, unauthorized modification or misuse, accident or abnormal conditions
of operation.

RedwoodComm responsibility to repair or replace deductive products is the sole and exclusive remedy
provided to the customer for breach of this warranty. RedwoodComm will not be liable for any indirect, special,
incidental, or consequential damages irrespective of whether RedwoodComm has advance notice of the

possibility of such damages
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1.2 Safety Considerations

Review the following safety precautions to avoid injury and prevent damage to this product or any product

connected to it.

1.2.1 Injury Precautions

Use Proper Power Cord

To avoid fire hazard, use only the power cord specified for this product.

Avoid Electric Overload

To avoid electric shock or fire hazard, do not apply a voltage to a terminal that is specified beyond the range.

Ground the Product

This product is grounded through the grounding conductor of the power cord. In case no ground is available at
the power outlet, it is recommended to provide a separate grounding path to the instrument by connecting
wire between the instrument ground terminal and an earth ground to avoid electric shock or instrument
damage. Before making connections to the input or output terminals of the product, ensure that the product is

properly grounded.

Do Not Operate Without Covers

To avoid electric shock or product damage, do not operate this product with protective covers removed.

Do Not Operate in Wet/Damp Conditions

To avoid injury or fire hazard, do not operate this product in wet or damp conditions.

Do not use in a manner not specified by the manufacturer

1.2.2 Product Damage Precautions

Use Proper Power Source
Do not operate this product from a power source that applies more than the voltage specified. Main supply

voltage fluctuations do not to exceed + 10% of the nominal voltage.
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Provided Proper Ventilation

To prevent product overheating, provide proper ventilation.

Do Not Operate With Suspected Failures

If you there is damage to this product, have it inspected by qualified service personnel.
Environmental Conditions
Refrain from using this equipment in a place subject to much vibration, direct sunlight, outdoor and where the
flat is not level. Also, do not use it where the ambient temperature is outside 5 °C to 40 °C, and altitude is
more than 2000m. The maximum relative humidity is 80% for temperatures up to 31 °C decreasing linearity to
50% relative humidity at 40 °C. Over voltage Installation Category Il for mains supply. Pollution Degree 2.
1.2.3 Safety Symbols and Terms
These terms may appear in this manual

WARNING: Warning statements identify conditions or practices that could result in injury or loss of life.

CAUTION: Caution statements identify conditions or practices that could result in damage to this product or

other property.

Symbols on the Product: The following symbols may appear on the product

O

Close Open ATTENTION Indicates earth
(around) terminal
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1.3 Contact Information

The contact information of RedwoodComm Headquarters is as follows:

Telephone: 82-70-7727-7011
E-mail: sales@redwoodcomm.com

Homepage: http://www.redwoodcomm.com



http://www.redwoodcomm.com/
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1.4 Key Features

General Descriptions

RWC5010A NFC Tester is a test equipment to test NFC Forum Devices specified in NFC
Forum Technical Specifications. It provides very convenient working environment with full
control over all system parameters. It supports various kinds of functions such as power vs. time
measurement, link analyzer and modulation characteristic and load modulation measurements.
The link timings such as FDT and GT are measured in real time with Link analyzer. RWC5010A
is a compact low-cost all-in-one tester which includes NFC protocol (as defined in Digital
Protocol Specification of NFC Forum and EMVCo), analog hardware (as defined in Analog
Specification of NFC Forum), and software for tests and measurements.

Key Features

e Listen Test, Poll Test, and Sniff mode supported

e NFC-A, NFC-B, NFC-F, NFC-V, EMVCo A/B supported

e All types of NFC tags supported: Type-1, Type-2, Type-3, Type-4 and Type-5

e Link message logger and analyzer

e Link timing measurement such as Frame Delay Time (FDT) and Guard Time (GT)

e Graphical Power vs. Time measurement similar to oscilloscopes

e Modulation characteristic measurement

e Load Modulation amplitude measurement

e Resonance Frequency measurement of DUT antenna

e User-controllable ASK modulation index

e Receiver Sensitivity measurement of Polling (or PCD) DUT by adjusting load modulation amplitude
e Receiver Sensitivity measurement of Listening (or PICC) DUT by adjusting VDC level

e User friendly GUI (4.3” TFT LCD and key pad) for easy configuring of all tester parameters
e RJ45 and RS232C Remote Control port

e Automated PC Program for Analog Test Cases specified by NFC Forum
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1.5 Specifications

Frequency
e Range: 13.5MHz ~ 13.6MHz for normal In/Out

10MHz ~ 20MHz for resonance frequency measurement
e Resolution: 1kHz

e Accuracy: + 1ppm/year @ operating temperature

Qutput Level
e Range: MAX. 20Vpp @ 50Q

e Resolution: 1ImV
e Accuracy: £5%

e Impedance: 50Q

VSWR
e Betterthan 1:1.5

Modulation
e ASK (Amplitude Shift Keying) with variable modulation index

e Load Modulation with variable amplitude

Frequency Reference

e Internal Reference & Stability: 10 MHz, + 1ppm/year @ operating temperature
e External Reference: 10MHz (0dBm ~ +20dBm MAX)

VDC input port
e Measureable voltage Range: £10V

e Input Impedance: High (1MQ)

Remote Programming Ports
e RJ45(TCP/IP)
e RS-232C

Miscellaneous

e Operating temperature: 5 ~ 40°C

e Line Voltage: 100 to 240 VAC, 50/60Hz
e Dimension: 240(w) x 340(d) x 110(h) mm
e Weight: 5.5Kg

10
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1.6 Initial Inspection

After the delivery of the product, damage to its exterior that may occur during the shipping process should

be inspected, then it should be carefully checked that all accessories are included as listed in the

following table:

NO. Item Code Item Specifications Q’ty
1 C5010A-00 RWC5010A NFC Tester 1
2 5010A00-8001 PC program & Manual USB Memory Stick 1
3 6000-0001-001 RG58, BNC(M) to BNC(M) L:1m 1
4 6002-0003-001 RG174, SMA(M) to BNC(M) L:1m, Blue Tube 1
5 6002-0001-001 RG174, SMA(M) to SMA(M) Cap L500mm, Black Tube 1
6 6002-0002-001 RG174, SMA(M) to SMA(M) Cap L500mm, White Tube 1
7 6211-0002-001 SMA(F) to N(M) Adaptor 2
8 6112-0001-001 RJ45 Cross LAN Cable 2m 1
9 6114-00XX-001 Power Cord 1.5m 1

WARNING: If any damage to interior or exterior of the product is found, please stop using immediately for
safety and contact to the technical support.

1.7 Power Requirement

Iltems

Specifications

Input Voltage

Input Current
Frequency

Power Consumption

100 VAC - 240 VAC

1.2A
50/60 Hz
< 40 watt

CAUTION: If AC power is beyond the range of operation, the equipment may malfunction or could be permanently
damaged. Main supply voltage fluctuations should be not to exceed +10% of the nominal voltage.
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1.8 Operating Environment

Refrain from using this equipment in a place subject to much vibration, direct sunlight, outdoor and where the
flat is not level. Also, do not use it where the ambient temperature is outside 5 °C to 40 °C, and altitude is
more than 2000m.

The maximum relative humidity is 80% for temperatures up to 31 °C decreasing linearity to 50% relative
humidity at 40 °C. Over voltage Installation Category Il for main supply. Pollution Degree 2.

The storage temperature range for this equipment is —20 °C to 70 °C. When this equipment is not used for a
long period of time, store it in a dry place away from direct sunlight, covered with vinyl or placed in a

cardboard box.

12
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Il. Operation

This section describes the basic concepts and details of operating RWC5010A NFC Tester.
Understanding the basic concept of your RWC5010A may help you use it effectively.

2.1 Front Panel View

2.2 Rear Panel View

2.3 Basic Operation

2.4 Menu Structure

2.5 Display Screen

2.6 Ethernet IP Setup

2.7 Firmware Upgrade

2.8 Usage of LISTEN_TEST » CONFIG and Basic Setup
2.9 Usage of LISTEN_TEST » LINK

2.10 Usage of LISTEN_TEST » POW_TIME
2.11 Usage of LISTEN_TEST » SENSITIVITY
2.12 Usage of POLL_TEST » CONFIG and Basic Setup
2.13 Usage of POLL_TEST » LINK

2.14 Usage of POLL_TEST » POW_TIME
2.15 Usage of POLL_TEST » MEASURE
2.16 Usage of POLL_TEST » SENSITIVITY
2.17 SNIFF Mode Basic Setup

2.18 Usage of SNIFF » LINK

2.19 Usage of SNIFF » POW_TIME

2.20 Usage of GENERAL » RESONANCE
2.21 Usage of GENERAL » VDC_METER
2.22 Usage of GENERAL » SG

2.23 Usage of GENERAL » POW_TIME

2.24 Save/Recall

13
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2.1 Front Panel View

[

@ @ @™

7 ()

Y

H N Medwoodconn RWC5010A M2 MOVE
/ ) EJ (EJ

+20dBm MAX
0V DC MAX

& D near Field Communication Tester

I I

Fig2.1 RWC5010A Front Panel View

NO Items Names and Descriptions
(] [
1 LCD Display
N I I 1/
2 (meno) Main Menu selection key
3 Sub Menu selection key
4 (run) RUN / STOP key
— Zoom Full / Out / In key
5 (POW_TIME only)

14
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M1 M2 MOVE
abe def Number and letter input keys,
Float point input key,
6 Minus sign input key,
@ @ Marker selection key (M1, M2)
pars wxyz Graph selection key (MOVE)
[Z] Cﬂ_pﬁ
7 fren Shortcut key for frequency setting

Shortcut key for output power setting

Input cancel, Popup window release,

9 — Return to the previous state

Data input completion, Input mode

10 switching

11 Key to delete the current character

Cursor move
Cursor mode switching (Tab)

oo
m Y- -
e - _
t gl [5E] 1 g =
HllE

12

=y
o

Cursor mode

13 LOCAL LOCAL mode switching (LOCAL)
) Rotary Knob: Cursor move, value
14 changing
Push: same as “ENTER”

- + Recall
15 (Fen) + Save
@ - Caps

RF IN 500

16 RF IN/OUT Connectors

(O RF OUT 500

17 Power Switch
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2.2 Rear Panel View

) (3)___o

(1)_o(2

RS-232C DATA I/O

= o)

%

=
« 20V

WARNING

( TO AVOID ELECTRONIC SHOCK THE POWER CORD PROTECTIVE

'GROUNDING CONDUCTOR MUST BE CONNECTED TO GROUND.
NO OPERATOR SERVICEABLE COMPONENTS INSIDE.

DO NOT REMOVE COVERS.

REFER SERVICING TO QUALIFIED PERSONNEL.

SERIAL NUMBER

VOLTAGE RANGE | FREQUENCY RANGE |  POWER MAX
AC100 - 240V | 50/60Hz | sowarrs www.redwoodcomm.com
REDWOODCOMM Co. Ltd. MADE IN KOREA

Fig 2.2 RWC5010A Rear Panel View

NO Items Names and Descriptions
1 Ethernet Interface
2 RS-232C Interface
DATA /O
3 Sync Data 1/0 between
RedwoodComm instruments
EXT REF IN
4 10MHz External Reference Signal input
10MHz
VDC IN
5 DC \oltage Input
6 100~240VAC Power Input
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2.3 Basic Operation

2.3.1 Main Menu Selection

RWC5010A NFC Tester has a tree type menu structure and five main menus. Pressing @ key pops up
the main menu selection screen and each main menu can be selected by pressing direct number key (1,
2, 3, 5, or 6) or rotating the rotary knob and pressing the key. The following figure shows the main

menu selection screen.

LISTEN TES POLLTES"ZF

=2

GENERAL
5

< e

Fig 2.3 Main Menu Selection Screen

Main Menu Descriptions

This is a menu for testing Listening Device; RWC5010A acts as the reference Polling
LISTEN TEST Device to communicate with Listening Device Under Test, while analyzing protocol
messages and measuring the signal quality and performance of DUT.

This is a menu for testing Polling Device; RWC5010A acts as the reference Listening
POLL TEST Device to communicate with Polling Device Under Test, while analyzing protocol
messages and measuring the signal quality and performance of DUT.

This is a menu for SPYing communication messages between two NFC devices.
SNIFF RWC5010A only receives protocol messages from NFC devices and does not respond to
any messages. This may help to resolve the interoperability among NFC devices.

This is a menu for supplementary functions such as Signal Generator, Power vs. Time

GENERAL Measurement, DC Voltage Meter, and Resonance Frequency Measurement of Antenna.

This is a menu for the basic information and configuration of RWC5010A; IP address,
SETUP Serial Number, Software Version, Calibration information, and etc. During remote control
operation, the list of remote commands can be shown in Remote screen.
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2.3.2 Sub Menu Selection
Sub menu selection keys( ~ ) allow you to instantly access and alter instrument settings
without using the rotary knob. You can use Sub menu selection keys to move quickly between submenus
in the same main menu. When Sub menu selection key is pressed, the cursor instantly moves to the

related submenu. Four Sub menu selection keys are available for each main screen

2.3.3 Rotary Knob

The rotary knob moves the cursor to every field on the screen that can be changed. By positioning the

cursor in front of a field and pressing the knob to select that field, you can alter that field’s setting.

2.3.4 Data Input and Modification

1. Move the cursor to the desired input field using rotary knob or arrow keys.

2. Push rotary knob or key for data input mode. The cursor indicates data input position. If there are
only two alternatives, push the rotary knob or key to toggle the data. In case of pop-up men
rotate the rotary knob to choose.

3. Push Rotary knob to enter data and then the new data is entered.

4. While entering the data, if you press or key, the input data shall be cancelled or deleted

respectively.

2.3.5 Edit String

1. To edit the string of Ensemble Label, Service Label, Service Component Label, DLS, Save nhame and

etc., move cursor to the Label parameter and set it to input mode by pushing the rotary knob or
key then input cursor will be placed at the last of string. Press the number keys repeatedly, then the

numbers and characters are displayed repeatedly.

2. When desired number or character is displayed, please wait until the cursor is moved to next position.

2.3.6 Zoom and Marker Functions in POW_TIME Screen

1. Every main menu has Power Time Measurement to analyze the measured waveform effectively with

convenient Zoom and Marker functions; , , and are keys for Zoom and (M1),
(M2), and (MOVE) are keys for Markers.

2. There are two operating modes of cursor in POW_TIME screen. One is ‘Normal Mode’ where the

cursor locates in right-side parameter window and the other is ‘Marker Mode’ where the cursor

18
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10.

11.

locates in left-side graphical window. Switching between two modes is done by key (Tab).

[Zoom-In] Pressing key makes the measurement screen zoom-in according to Time axis. For
user convenience, TIME/DIV values are set to 100us, 50us, 20us, 10us, 5us, 2us, or 1us.

[Zoom-Out] Pressing key makes the measurement screen zoom-in according to Time axis. For
user convenience, TIME/DIV values are set to 100us, 50us, 20us, 10us, 5us, 2us, or 1us.

[Zoom-Full] Pressing key makes the measurement screen zoom-full according to Time axis,
which corresponds to the maximum possible value of TIME/DIV under the current TIMESPAN.

[Marker 1] When cursor mode is ‘Marker Mode’, the red-colored Marker 1 is enabled by pressing
key(M1) and moved by rotating the rotary knob while the measured values at the marker position are

updated automatically.

[Marker 2] When cursor mode is ‘Marker Mode’, the blue-colored Marker 2 is enabled by pressing

key(M2) and moved by rotating the rotary knob while the measured values at the marker
position are updated automatically.

[Graph Move] When cursor mode is ‘Marker Mode’, the waveform can be selected by pressing
key(MOVE) and moved by rotating the rotary knob.

[Zoom-In with Marker] To zoom-in the specific part of the waveform at once, move Marker 1 and
Marker 2 to the wanted position and push key.

[Zoom-In with TIME/DIV] Direct input of TIME/DIV value can also be used as Zoom function. This

may be useful for analysis by bit duration, e.g. 9.44us for NFC-A.

[TIMESPAN] TIMESPAN determines the amount of data to be stored in measurement buffer in Time

unit. The maximum value is 308.8ms.

L | STEN_TEST wrc-a

HODE
SINGLE
PROTOCOL
NFC_A

SYNC
SEMS

e=eesess : i1 | TIMESPAN

H H H 4.8

"""" <1 | [TIREDTV

i 480 . @8

N i SENSALRED i fhoj> ST | prspLay
¥-d8n ; : (264 Tnkpp | {1 am.7smieDIv BOTH

|12 S
1606EE . B8 us 280E . BE us ZEAE . @0 us 1.688 -~
282 .4 ml 1.8 288 . & ml 460 . BEus

L INK POW_T IME SENSITIVITY CONFlG

Fig 2.4 Example of Zoom-Full Screen
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(RHT) (AEC)(TRE) (CAP) (ETH)(EXT) (F)

L T
Ehis pis  iB2. BmYpp

HODE
SINGLE

PROTOCOL
NFC_A

SEMS
TIHESPAN
4.8

TIHEDIV
L

H 1 | prsPLay

43 7 DIY EOTH

E‘, iR 'Q‘:"

¥ - 4@ L 1ZEd . Enlpp !

1 )
748,92 us 250,88 us 998,92 us 1.88 ~
2683.4 ml B.9 ZE2.5 ml 488 . BEU=

\
L INK POW_TIHE REESINERANRS CONF1G

Fig2.5 Example of Zoom-In Screen

(RHT) (AEC)(TRE) (CAP) (ETH) (EXT) (F)

HODE
SINGLE

PROTOCOL
NFC_A

______ SYNC

; SEMS
...... = TIHESPAN
H 4.8

""" TIREDIV
; 9.44

I - S S S e S DI SPLAY
{63 gnvpp | P 1l EsmieDnIy EOTH
H

QEZ .24 us 47 .28 us Q50 .64 us 1.688 -~
225.8 m @.1 2257 ml 460 . BEus

L INK POW_T IME SENSITIVITY CONFlG

Fig 2.6 Example of TIME/DIV Setting
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2.4 Menu Structure

RWC5010A has a tree type menu structure as the following figure. There are five main menus and each

main menu has 2 ~ 4 sub menus.

—( LINK \ —( LINK \ — LINK = RESONANCE = SYSTEM
= [ [ e

— POW_TIME — FI\%:EI\A_SUII\}AEE) — POW_TIME = VDC_METER — REMOTE
o) (B {or] [

= SENSITIVITY = SENSITIVITY — SG

—( CONFIG \ —( CONFIG \ - POW_TIME

Fig 2.7 RWC5010A Menu Structure
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2.5 Display Screen

Status Icon

F: Function Key Status

EXT: External Reference Status

ETH: Ethernet Connection Status

CAP: Capital Key Status

TRG: Measurement Trigger Indicator
AGC: Automatic Gain Control Lock Status

Main Menu RMT: Remote Control Mode Status
Displays the Selected
Main Menu

. 2

[ IP_TYPE DYNAMIC ]
47 |P_ADDR 192.168. 0.224
/ R5232C_BPS 115200
Cursor REF_CLK INT
BOOT_BY RESET
Cursor to select
CURSOR_DIR NORMAL Scroll Bar
parameter. SER1AL_NUM 0x12B0001 When there are a lot
Moved by Rotary PO o memmmm T e of parameters,

knob {  SvsTEM mCETE _-“ itindicates the

current position

Sub Menu
Selectable Sub Menus

Fig2.8 RWC5010A Display Screen
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2.6 Ethernet IP Setup

IP configuration can be done in ‘SETUP/SYSTEM'’ screen by configuring “IP_TYPE” and “IP_ADDR”.

“IP_TYPE” parameter can be set to DYNAMIC or STATIC; DYNAMIC means that IP address may be
obtained from the DHCP server automatically, and this configuration is recommended for RJ45
connection to network hub. STATIC means that IP address should be configured manually by users, and

this configuration is recommended for direct connection between RWC5010A and a remote PC using a

cross cable.

(3D (27D (60) (70 G ETR) EFD D)

[ IP_TYPE STATIC ]
IP_ADDR 192.168. 0.141
R$232C_BPS 115200
REF_CLK INT
BOOT_BY RESET
CURSOR_DIR NORMAL
SERIAL _NUM 0x12B0001

TOEBGLE

SYSTEM REMOTE

Fig2.9 Example of STATIC IP

[ IP_TYPE DYNAMIC ]
IP_ADDR 192.168. 0.224
R$232C_BPS 115200
REF_CLK INT
BOOT_BY RESET
CURSOR_DIR NORMAL
SERI AL _NUM 0x12B0001

TOGGLE

SYSTEM REMOTE

Fig 2.10 Example of DYNAMIC IP
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2.7 Firmware Upgrade

As RWC5010A adapted Flash Memory, it is available to upgrade easily by using the PC without changing
the Hardware. For upgrading, ‘RWC_Upgrader’ Program shall be used, which is provided together when
the product is purchased or available to download the upgrade package including itself and the upgrade

binary files from RedwoodComm Website (http://www.redwoodcomm.com). The information for upgrading

shall be kept in providing to the user via email or website.

Normal Firmware Upgrade Procedure

1) Set up Ethernet connection between RWC5010A and a remote PC, using a RJ45 cable for normal

connection to network hub or using a cross cable for direct connection between them.

2) In case of direct connection using a cross cable, IP configuration of a remote PC should be done
manually as the following figure. For reliable connection, it is recommended that all other networks
except of the Ethernet network should be disabled. The IP address of a remote PC shall not be same
as that of RWC5010A.

Internet Protocol (TCP/IP) Properties PX
General

You can get |P settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator for
the appropriate IP settings.

(O Obtain an IP address automatically
[@ Use the following IP address: )

IP address: [192 . 168. 0 . 2 |
Subnet mask: | 255.255.255. 0 |
Default gateway: 192,168, 0 . 1

l.:;) Use the following DNS server addresses:
Preferred DNS server: i

Alternate DNS server.

[ OK ][ Cancel ]

Fig 2.11 IP configuration of a remote PC

3) After downloading upgrade files from RedwoodComm website, execute an application program for

upgrading.

4) Set up IP address in the application program, and follow the instructions of the program.
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5) During upgrading, RWC5010A may show the progressing information on its screen as the following

figure.

L ISTEN_TEST nrc-a

DOWNLOADING. 93. 48%

|

L INK POW_T THE SENSITIYITY CONF G

Fig2.12 RWC5010A Screen for Upgrading

6) After upgrading completed, reboot RWC5010A and check the software version in ‘SETUP/SYSTEM’

screen.

CAUTION: If upgrading fails, turn on RWC5010A in Emergency Upgrade Mode and upgrade firmware again.
Refer to “Emergency Firmware Upgrade Procedure”.

Emergency Firmware Upgrade Procedure

1) If Normal Firmware Upgrade Procedure fails during upgrading, the internal memory may be damaged.
In this case, RWC5010A may not boot correctly. Then RWC5010A must be upgraded in Emergency
Upgrade Mode.

2) Turn off RWC5010A. While keeping key pressed, turn on RWC5010A. Then RWC5010A will

boot in Emergency Upgrade Mode as the following figure.

3) Make direct connection between a remote PC and RWC5010A using a cross cable and wait until IP

address of RWC5010A will be displayed on the screen.

4) Follow the steps 3) to 6) of Normal Firmware Upgrade Procedure.
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VERSION: 1.00

EMERGENCY

DOWNLOAD ¥

IP ADDRESS: 192, 168. 0. 40

Fig 2.13 RWC5010A Boot Screen of Emergency Upgrade Mode
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2.8 Usage of LISTEN_TEST » CONFIG and Basic Setup

2.8.1 Overview

To create a link with a Listening Device Under Test and measure its performances, parameters such as a
Reference Poller Antenna to be used, Output Level, protocol type, and other protocol parameters should
be configured in advance. This configuration is done in LISTEN_TEST » CONFIG screen as the following

figure. Refer to 2.8.2 for descriptions of parameters.

L ISTEN_TEST nrc—a [247) (RHT) (REC) (TRE) (CAP) (ETH) (EXT) (F)
FREQUENCY 13.560 MHz
REF_POLLER POLLER-O
YDC_TYPE NOM | NAL

- ¥DC 9.220 ¥

= ¥DC_OFFSET 0.000 ¥

- REF_L ISTENER L ISTENER-1

- LOAD_R 820R
FOFP-UP

LINK » POW_T THE SENSITIYITY CONF |G

Fig2.14 LISTEN_TEST » CONFIG Screen

2.8.2 Parameters

FREQUENCY

Normally NFC operates at 13.56MHz frequency with 7kHz tolerance, specified by NFC Forum
Analog Specification. The Specification also requires the test equipment operate at 13.55MHz ~
13.57MHz. RWC5010A supports larger frequency range, 13.5MHz ~ 13.6MHz, to fulfill the

requirement sufficiently. The frequency resolution is 1kHz.

REF POLLER

RWC5010A operates as a reference Polling Device in LISTEN_TEST. Therefore, before starting tests,
it is required to determine a Reference Poller Antenna to be used and configure RWC5010A
according to this information. NFC Forum defines 3 types of Reference Poller Antennas (Reference

Poller 0, Reference Poller 3, and Reference Poller 6) as the following figure.
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NFC FORUM
“l POLLER-3

— e

Fig 2.15 Reference Poller Antenna Set

WARNING: If the REF_POLLER configuration and a reference antenna used in tests should always be matched
not to make the test results meaningless.

VDC TYPE

NFC Forum Analog Test Specification describes the requirements of the Test Tool. One of the
requirements is the output level of Polling Device mode to test a Listening Device Under Test,
defined as VDC, which can be as VDC_TYPE in RWC5010A. That is the output power of Poll mode
of RWC5010A. The Analog Test Specification defines 3 types of VDC levels; MAX, NOMINAL, and
MIN, and how to calibrate them. The following figure shows an example of VDC level calibration. The
VDC levels of RWC5010A are pre-calibrated according to the Analog Test Specification during

production.

SN NENNEEENNEEEEEEEEEEEEEEEEE

Reference Poller Antenna (0,3,6)

I
RWCS010A L — > V=

Reference Listener Antenna (1,3,6)

Fig 2.16 Example of VDC Level calibration

VDC

The value of VDC level is displayed corresponding to VDC_TYPE parameter.

VDC OFFSET

This is an offset value to adjust VDC level to an arbitrary value other than MAX, NOMINAL, or MIN.
The resultant total value of VDC level will be VDC plus VDC_OFFSET.
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REF LISTENER

This is the informative value which Reference Listener Antenna was used in VDC level calibration for
the current REF_POLLER and VDC_TYPE, and cannot be modified.

LOAD R

This is the informative value which Load Resistor was used in VDC level calibration for the current
REF_POLLER, REF_LISTENER, and VDC_TYPE, and cannot be modified.

MOD SETUP

This is for selection of the modulation condition in Analog Test Cases and its default value is
COND_1 820R.

PROTOCOL

This is for selection of protocol type (NFC technology) to test a Listening Device Under Test, among
4 types defined in NFC Forum; NFC-A, NFC-B, NFC-F, and NFC-V. For example, if NFC-A is
selected, RWC5010A operates only as NFC-A Polling Device. If EMVCo option is added into the
Tester, additional lists will be shown; EMV_A and EMV_B.

ACTIVITY

This is a process within an NFC Forum Device with well-defined pre-conditions and post-conditions,
as defined in Activity Technical Specification. An Activity can only start when its pre-conditions are

fulfilled. When an Activity ends, its post-conditions are fulfilled.

READ BNo

This is the value of Block Number (BNo) used to address Tag’s memory, which is meaningful only
when ACTIVITY is set to TAG_READ.

NDEF TEXT

This is the value of NDEF Text message to be written into Tag’s memory, which is available only
when ACTIVITY is set to TAG_WRITE.

ID_SIZE

This is the size of NFC ID of RWC5010A only in case of NFC-A. For NFC-A, there are 3 types of
sizes defined in NFC Forum; SINGLE, DOUBLE, and TRIPLE. For NFC-B and NFC-F, the size of
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NFC ID is fixed and hidden.

NEDID1, NECIDO, NECID2, UID

This is the value of NFC ID or UID of RWC5010A.

vs]
Be)
(0]

This is the value of data rate of RWC5010A in NFC-F.

SN

This is the value of Time Slot Number (TSN) in NFC-F, which is used for collision resolution and to

reduce the probability of collisions.

SLOT NUM

This is the value of ‘Number of Slots’ in NFC-V.
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2.9 Usage of LISTEN_TEST » LINK

2.9.1 Overview

RWC5010A provides a function of Link Analyzer for each main menu. In LISTEN_TEST, Link Analyzer
helps to create a link between RWC5010A and a Listening Device Under Test and to analyze the protocol

messages and link timings.

2.9.2 Test Procedure

1. [Main menu selection]
Set the main menu to LISTEN_TEST referring to 2.3.1.

2. [Antenna connection]
Connect J1 port and J2 port of the Reference Poller Antenna to RF OUT port and RF IN port of
RWC5010A respectively with RF cables.

3. [Parameter configuration]

Move to CONFIG screen by pressing key. Configure REF_POLLER parameter to match with
the Reference Poller Antenna connected to RWC5010A, and configure other parameters such as

PROTOCOL, VDC_TYPE, and etc. Refer to 2.8 for detalils.

4. [DUT positioning]
Place a Listening Device Under Test on the Reference Poller Antenna. It is recommended to use
TEST JIG and FIXTURE for reliability of the test environment.

5. [Execution]

Move to LINK screen by pressing key. Start testing by pressing key, and the link
messages between DUT and RWC5010A will be displayed in real time. Refer to the following figure

for descriptions of the LINK screen.

6. [Analysis and utilization]
Pressing key (Tab) moves the cursor location to the message window. Link Message. Rotating
the rotary knob shows the raw data of the current cursor position at the bottom of the screen in hexa-
decimal format. Rotating the rotary knob with . key pressed scrolls the screen in horizontal

direction.
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Titles
D: direction (P or L) FDT/GT: link timing
CMD: Type of Frame CONTENTS: Message information
L ISTEN_TEST wrc—a
"NUM D FDT-6T CHD CONTENTS > i
S3@ P 5.0Em | SENS_RER &—— Parameter Window
5310 L 56 .Su | SENS_RES | NFCID: Thute mooe_ | h
. 532 | P! S@B.8u | SDD_REQ_CL1 | Displays the
Link Messages — >zl . | SDD_RES_CL1 | i m play
524 ! P 580.0Bu ! SEL_REQG_CL1 :
Black: RWC5010A Signal 535 L 91.2u i SEL_RES_CL1 | TZ_TAE HeE-CLR parameter value
5361 P! S0@.Bu | SDOD_REQ_CLZ | FILTER
Blue: DUT Signal (E37 L 56 4u | SOD_RES_CLZ ; NFCID: BxB45159352235 )
' §3% | P | 500.0u | SEL_REQ-CLZ |
538 i L 86.4u | SEL_RES_CL2 | T2_TA&
/ﬁz “9 3% En te e ToeeLE < Parameter Range
Raw Data L INK POW_T IME SENSITIVITY CONFIG Range of the current

Raw data of the current

cursor position

Fig 2.17 LISTEN_TEST » LINK Screen

2.9.3 Parameters

STATUS

parameter

This indicates the operating status of RWC5010A; STOPPED means that RWC5010A does nothing

and RUNNING means that RWC5010A is sending Poll Command repeatedly. Pressing key

starts or stops the operation of RWC5010A.

MODE

This is the run mode of RWC5010A,; in SINGLE mode RWC5010A identifies a Listening Device

Under Test once and stops, and in CONTINUOUS mode keep identifying it continuously until

key is pressed again.

PROTOCOL

Same as PROTOCOL parameter of 2.8.

MSG CLR

Erases the list of link messages on the screen.
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FILTER

This is for selection of the type of link messages to display by checking or un-checking the box in

front of each message type using the rotary knob or key.

LINK MESSAGE FILTER
= SELECT_ALL | M sENSE M RERD MAIHVENT
m CLEAR_ALL | MISLFE ! BAWRITE | MsLPy
A UNEND W | FMsENSF | MSECTOR | WIREAD._SGL
[CJERROR i Matr | MAack_Nak | MWRITE_SEL
Ocw ¢ MPsL i MatTrRIE i MsELECT

WaLL | MEF |\ MI_BLOCK
W sENSA | MosL { MRr_BLOCK
M sooa | MRLE | Ms_BLOCK
MsELA . M CHECK ¢ MrRaTs
MsLPa | MUPDATE | MaTs

(EDTEEHOE) MoVESSELECT  (ENTER) SAVESEXIT CANCEL

Fig 2.18 LINK MESSAGE FILTER Popup Screen
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2.10 Usage of LISTEN_TEST » POW_TIME

2.10.1 Overview

RWC5010A provides a function of Power Time Measurement for each main menu. In LISTEN_TEST,
Power Time Measurement helps to create a link between RWC5010A and a Listening Device Under Test

and to analyze the received waveforms.

2.10.2 Test Procedure

1. [Main menu selection]
Set the main menu to LISTEN_TEST referring to 2.3.1.

2. [Antenna connection]
Connect J1 port and J2 port of the Reference Poller Antenna to RF OUT port and RF IN port of
RWC5010A respectively with RF cables.

3. [Parameter configuration]
Move to CONFIG screen by pressing key. Configure REF_POLLER parameter to match with
the Reference Poller Antenna connected to RWC5010A, and configure other parameters such as
PROTOCOL, VDC_TYPE, and etc. Refer to 2.8 for detalils.

4. [DUT positioning]
Place a Listening Device Under Test on the Reference Poller Antenna. It is recommended to use
TEST JIG and FIXTURE for reliability of the test environment.

5. [Execution]
Move to POW_TIME screen by pressing key. Start testing by pressing key, and the
command and response waveforms between DUT and RWC5010A will be displayed on the screen.

Refer to the following figure for descriptions of the POW_TIME screen.

6. [Analysis and utilization]

Refer to 2.3.6 for descriptions of Zoom and Marker functions.
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o Measured Load Modulation value
Zoom area indicator
(Vpeak—to—peak)

"""" = : : <—— Parameter Window
_____ ProTocoL Displays the
Max/Min value SYNE s parameter value

of the screen : TIRESPAN
\ B B B S o o I O TIHEDIV

2.688
V , DISPLAY

Y2 EOTH

Parameter Range

- 023 i i Y |
LQIB.IB us Toel99 us 928,18 us ')\ | TOGGLE <
IEE . B M . 3IEE. 4l
L —.
LINK » SENS ITY

\olt/Div

Range of the current

Marker 1 & its value parameter

Delta Marker

Vpeak-to-peak Detween Maker 1 & 2 Marker 2 & its value

Fig2.19 LISTEN_TEST » POW_TIME Screen

2.10.3 Parameters

STATUS

This indicates the operating status of RWC5010A; STOPPED means that RWC5010A does nothing

and RUNNING means that RWC5010A is sending Poll Command repeatedly. Pressing key
starts or stops the operation of RWC5010A.

MODE

This is the run mode of RWC5010A; in SINGLE mode RWC5010A executes the measurement once

and stops, and in CONTINUOUS mode executes the measurement continuously until key is
pressed again.

PROTOCOL

Same as PROTOCOL parameter of 2.8.

SYNC

It provides the command-selective triggering in measurement. If a specific command is selected as
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SYNC, the measurement will be triggered right after the corresponding response is received from

DUT and be displayed on the screen.

TIMESPAN

TIMESPAN determines the amount of data to be stored in measurement buffer in Time unit. The

minimum value is 1ms and the maximum value is 308.8ms.

TIMEDIV

Direct input of TIME/DIV value can also be used as Zoom function. The minimum value is 1us and
the maximum value is one tenth of TIMESPAN. This may be useful for analysis by bit duration, e.qg.
9.44us for NFC-A.

DISPLAY

This determines whether to display the supplementary information such as the measured Load
Modulation amplitude and Message Log. OFF disables all information, RESULT displays the
measured Load Modulation amplitude, MSG displays Message Log for each signal, and BOTH

displays both ones.

L ISTEN_TEST nrc-a E

.
3
.
HODE
CONT

[ S j ________ PR PROTOCOL
MFC_A

........... comdbos SYHNC

SENS
TIHESPAN
5.8
"""" B TIHEDIV
200 . @

DISPLAY
EOTH

1 ooy Ed e f | SELFEI
FoGEm LT R T oo el T i A
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Fig 2.20 Load Modulation and Message Log Display in POW_TIME Screen

SCALE

It determines scaling of Y-axis. AUTO scales automatically for each measurement and MANUAL

keeps the current scaling according to MAX_Y and MIN_Y values.

AUTOSET

In case of MANUAL scaling, executing AUTOSET scales automatically for the current measurement

once.
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MAX Y

In case of MANUAL scaling, the maximum value of Y-axis can be set.

MIN Y

In case of MANUAL scaling, the minimum value of Y-axis can be set.
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2.11 Usage of LISTEN_TEST » SENSITIVITY

2.11.1 Overview

SENSITIVITY is a function of testing the receiver sensitivity of DUT. SENSITIVITY in LISTEN_TEST has
3 types of operation modes; SEARCH, VDC, and TIME. In SEARCH mode, RWC5010A searches the

minimum value of output power level (VDC) at which DUT functions properly according to the internal

algorithm. In VDC mode, RWC5010A sweeps its power level (VDC) from the start value to the stop value

with the step value and checks whether DUT functions properly. In TIME mode, RWC5010A continuously

monitors and accumulates the error rate for a long time with the fixed output level (VDC) condition.

2.11.2 Test Procedure in SEARCH Mode

[Main menu selection]
Set the main menu to LISTEN_TEST referring to 2.3.1.

[Antenna connection]
Connect J1 port and J2 port of the Reference Poller Antenna to RF OUT port and RF IN port of
RWC5010A respectively with RF cables.

[Parameter configuration]

Move to CONFIG screen by pressing key. Configure REF_POLLER parameter to match with
the Reference Poller Antenna connected to RWC5010A, and configure other parameters such as

PROTOCOL and etc. Refer to 2.8 for details.

[DUT positioning]
Place a Listening Device Under Test on the Reference Poller Antenna. It is recommended to use
TEST JIG and FIXTURE for reliability of the test environment.

[Sub-menu and mode selection]

Move to SENSITIVITY screen by pressing key. Set MODE parameter to SEARCH. Set
TARGET_PER to user’s target value of packet error rate (PER).

[Execution]

Start testing by pressing key, and the test is repeated as many as REPEAT number at each test
point. The PER is calculated and Load Modulation amplitude is measured at the same time.

2.11.3 Test Procedure in VDC Mode

1.

[Main menu selection]
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Set the main menu to LISTEN_TEST referring to 2.3.1.

[Antenna connection]
Connect J1 port and J2 port of the Reference Poller Antenna to RF OUT port and RF IN port of
RWC5010A respectively with RF cables.

[Parameter configuration]

Move to CONFIG screen by pressing key. Configure REF_POLLER parameter to match with
the Reference Poller Antenna connected to RWC5010A, and configure other parameters such as
PROTOCOL and etc. Refer to 2.8 for details.

[DUT positioning]
Place a Listening Device Under Test on the Reference Poller Antenna. It is recommended to use
TEST JIG and FIXTURE for reliability of the test environment.

[Sub-menu and mode selection]

Move to SENSITIVITY screen by pressing key. Set MODE parameter to VDC. Set START_VDC,
STOP_VDC, and STEP_VDC to user’s values. Set TARGET_PER to user’s target value of packet

error rate (PER).

[Execution]

Start testing by pressing key, and the test is repeated as many as REPEAT number at each test
point. The PER is calculated and Load Modulation amplitude is measured at the same time.

2.11.4 Test Procedure in TIME Mode

1.

[Main menu selection]
Set the main menu to LISTEN_TEST referring to 2.3.1.

[Antenna connection]
Connect J1 port and J2 port of the Reference Poller Antenna to RF OUT port and RF IN port of
RWC5010A respectively with RF cables.

[Parameter configuration)]
Move to CONFIG screen by pressing key. Configure REF_POLLER parameter to match with
the Reference Poller Antenna connected to RWC5010A, and configure other parameters such as

PROTOCOL, VDC_TYPE, and etc. Refer to 2.8 for details.

[DUT positioning]
Place a Listening Device Under Test on the Reference Poller Antenna. It is recommended to use
TEST JIG and FIXTURE for reliability of the test environment.
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5. [Sub-menu and mode selection]

Move to SENSITIVITY screen by pressing key. Set MODE parameter to TIME. Set other
parameters to user’s target values. Refer to 2.11.5 for details in parameter setting.

6. [Execution]

Start testing by pressing - key, and the test is repeated as many as REPEAT number at each test
point. The PER is calculated and Load Modulation amplitude is measured at the same time.
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Fig2.21 SENSITIVITY Test in SEARCH Mode
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Fig2.22 SENSITIVITY Test in VDC Mode
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Fig2.23 SENSITIVITY Test in TIME Mode (VDC fixed)
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Fig2.24 SENSITIVITY Test in TIME Mode (VDC adjusted)

2.11.5 Parameters

STATUS

This indicates the operating status of RWC5010A; STOPPED means that RWC5010A does nothing

and RUNNING means that RWC5010A is sending Poll Command repeatedly. Pressing (o) key
starts or stops the operation of RWC5010A.

MODE

This is the run mode of SENSITIVITY; SEARCH, VDC, and TIME.
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REPEAT

This is the repeat number of tests at each test point. Increasing it the test result may have higher

resolution but the testing time may become longer.

START VDC

This defines the start value of VDC in SEARCH mode and also the start value for VDC sweep in
VDC mode.

STOP VDC

This defines the stop value for VDC sweep in VDC mode.

STEP VDC

This defines the step value for VDC sweep in VDC mode.

VDC TYPE

Same as VDC_TYPE parameter of 2.8. This value applies only to TIME mode.

VDC

Same as VDC parameter of 2.8. This value applies only to TIME mode.

VDC OFFSET

Same as VDC_OFFSET parameter of 2.8. This value applies only to TIME mode.

TARGET PER

This is a parameter to set user’s target PER. In SEARCH mode, SENSITIVITY test stops
automatically after finding the minimum VDC level to satisfy TARGET_PER. In VDC mode,
SENSITIVITY sweeps fully in the range of VDC and calculates the minimum VDC level to satisfy
TARGET_PER.

PROTOCOL

Same as PROTOCOL parameter of 2.8.
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DISPLAY

SENSITIVITY measures PER and Load Modulation amplitude simultaneously. This parameter
determines which result will be displayed on the screen. BOTH displays both PER and Load
Modulation amplitude, SENS displays PER only, and LOAD displays Load Modulation amplitude only.
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2.12 Usage of POLL_TEST » CONFIG and Basic Setup

2.12.1 Overview

To create a link with a Polling Device Under Test and measure its performances, parameters such as a
Reference Listener Antenna to be used, Load Modulation Level, protocol type, and other protocol
parameters should be configured in advance. This configuration is done in POLL_TEST » CONFIG

screen as the following figure. Refer to 2.12.2 for descriptions of parameters.

POLL_TEST nrc-a (RHT) (AGE)(TRE) (CAP) (ETH) (ERT) (F)
[ REF_LISTENER L ISTENER-1 )
LOAD_MOD_TYPE NOM I NAL
- LOAD_MOD 25 mypp
- LOAD_MOD_OFFSET 0 m¥pp
- REF_POLLER POLLER-0
- LOAD_R 330R
PROTOCOL NFC_A
FOFP-UP
CTRK MEASURE » "SENSTTIVITY EUELS

Fig2.25 POLL_TEST » CONFIG Screen

2.12.2 Parameters

REF LISTENER

RWC5010A operates as a reference Listening Device in POLL_TEST. Therefore, before starting
tests, it is required to determine a Reference Listener Antenna to be used and configure RWC5010A
according to this information. NFC Forum defines 3 types of Reference Listener Antennas

(Reference Listener 1, Reference Listener 3, and Reference Listener 6) as the following figure.

NFC_FORUM i NFC FORUM

NFC FORUM
LISTENER-6

LISTENER-1 LISTENER-3

Fig 2.26 Reference Listener Antenna Set

WARNING: If the REF_LISTENER configuration and a reference antenna used in tests should always be
matched not to make the test results meaningless.
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LOAD MOD TYPE

NFC Forum Analog Test Specification describes the requirements of the Test Tool. One of the
requirements is the output level of Listening Device mode to test a Polling Device Under Test,
defined as Load Modulation amplitude, which can be as LOAD_MOD_TYPE in RWC5010A. That is
the output power of Listen mode of RWC5010A. The Analog Test Specification defines 3 types of
Load Modulation amplitudes; MAX, NOMINAL, and MIN, and how to calibrate them. The following
figure shows an example of Load Modulation amplitude calibration. The Load Modulation amplitudes

of RWC5010A are pre-calibrated according to the Analog Test Specification during production.

Measure
A TTTTEEEEEIEEEEIIEEEIIEEEEIEIEEEEIEEEEIEEEEIEEEEEEEY

Reference Listener Antenna (1,3,6)

Loa_d Modulation
RWC5010A | . CW using SG
Reference Poller Antenna (0,3,6)

Fig 2.27 Example of Load Modulation amplitude calibration

LOAD MOD

The value of Load Modulation amplitude is displayed corresponding to LOAD_MOD_TYPE

parameter.

LOAD MOD OFFSET

This is an offset value to adjust Load Modulation amplitude to an arbitrary value other than MAX,
NOMINAL, or MIN. The resultant total value of Load Modulation amplitude will be LOAD_MOD plus
LOAD_MOD_OFFSET.

REF POLLER

This is the informative value which Reference Poller Antenna was used in Load Modulation
amplitude calibration for the current REF_LISTENER and LOAD_MOD_TYPE, and cannot be

modified.

LOAD R

This is the informative value which Load Resistor was used in Load Modulation amplitude calibration
for the current REF_POLLER, REF_LISTENER, and LOAD_MOD_TYPE, and cannot be modified.
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WARNING: If the LOAD_R configuration and the jumper setup on the Reference Listener Antenna used in tests
should always be matched not to make the test results meaningless.

PROTOCOL

This is for selection of protocol type (NFC technology) to test a Polling Device Under Test, among 3
types defined in NFC Forum; NFC-A, NFC-B, and NFC-F. For example, if NFC-A is selected,
RWC5010A operates only as NFC-A Listening Device.

TAG

This is for selection of the type of TAG to be emulated by RWC5010A, among 4 types in NFC Forum,;
Type 1, Type 2, Type 3, Type 4, and Type 5. Available types of TAG depend on the PROTOCOL

parameter.

MEMORY SIZE

This is the size of the internal memory of TAG to be emulated by RWC5010A.

NDEF MSG

This is the type of NDEF messages to be stored in the internal memory of RWC5010A for TAG

emulation. User’'s NDEF messages can be written and saved into RWC5010A.

ID_SIZE

This is the size of NFC ID of RWC5010A only in case of NFC-A. For NFC-A, there are 3 types of
sizes defined in NFC Forum; SINGLE, DOUBLE, and TRIPLE. For NFC-B, NFC-F, and NFC-V, the
size of NFC ID is fixed and hidden.

NEDID1, NFCIDO, NECID2, UID

This is the value of NFC ID or UID of RWC5010A.

SLOT NUM

This is the value of Slot Number in NFC-F.

BLEN

This is the value of Block Length of TAG memory in NFC-V.
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2.13 Usage of POLL_TEST » LINK

2.13.1 Overview

RWC5010A provides a function of Link Analyzer for each main menu. In POLL_TEST, Link Analyzer helps
to create a link between RWC5010A and a Polling Device Under Test and to analyze the protocol

messages and link timings.

2.13.2 Test Procedure

[Main menu selection]
Set the main menu to POLL_TEST referring to 2.3.1.

[Antenna connection]
Connect J2 port and J4 port of the Reference Listener Antenna to RF OUT port and RF IN port of
RWC5010A respectively with RF cables. The load resistor shall be set to 820 or 330Q by

connecting position 1 or 3 of J3 jumper respectively.

[Parameter configuration]

Move to CONFIG screen by pressing key. Configure REF_LISTENER parameter to match with
the Reference Listener Antenna connected to RWC5010A, and configure other parameters such as
PROTOCOL, LOAD_MOD_TYPE, and etc. Refer to 2.12 for details.

[DUT positioning]
Place a Polling Device Under Test on the Reference Listener Antenna. It is recommended to use
TEST JIG and FIXTURE for reliability of the test environment.

[Execution]
Move to LINK screen by pressing key. Start testing by pressing key, and the link
messages between DUT and RWC5010A will be displayed in real time. Refer to the following figure

for descriptions of the LINK screen.

[Analysis and utilization]

Pressing key (Tab) moves the cursor location to the message window. Link Message. Rotating

the rotary knob shows the raw data of the current cursor position at the bottom of the screen in hexa-

decimal format. Rotating the rotary knob with . key pressed scrolls the screen in horizontal

direction.

[NDEF message saving]
If a new NDEF Message is written to RWC5010A by user’s Polling Device, the color of SAVE_NDEF

parameter is changed to red. Execute SAVE_NDEF and store the current NDEF message into the
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internal memory of RWC5010A.

Titles
D: direction (P or L) FDT/GT: link timing
CMD: Type of Frame CONTENTS: Message information
POLL_TEST wec-a
S D FDT/GT ; CONTENTS ) i
635 L 86.4u | SEL_RES_CLZ | T2_TAG N Parameter Window
£96 | P i 130 93m | SLP_RED : PROTOCOL Diisol i
3 (€57 . F: 3. .@2m: ALL_REQ : J - ISplays the
Link Messages ———>98 L | 91.1lu SENS_RES | NFCID: Thute HSE_CLR play
69% ! P! 573.3u ! SEL_REG_CL1 !
Black: RWC5010A Signal 7ol L 81 fu | SEL_RES_CLY | FILTER parameter value
7E1 i P! 198 7y ! SDD_REG_CLZ ! RESET
. i B2 L 86.4u | SDD_RES_CL2 | WFCID: BxBS34B0R27E2
Blue: DUT Signal 7o P 288.8u | SEL_REG_CLZ | NFCID: GxBS3400B2782 SAVE_NDE
PB4 | L 86.4u | SEL_RES_CLZ | T2_Tad -
/-752 For-ur - <—— Parameter Range
Raw Data L INK MEASURE »  SENSITIVITY CONFIG Range of the current
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cursor position Fig2.28 POLL_TEST » LINK Screen
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NUH D FDT/ET CHD CONTENTS >

g82 L 581.5 ACK ;

gB3 P 3.13m: WRITE | BMo: 17 PROTOCOL
884 [ L | S@1.5 | ACK RHEESH
885 | P 2.88m | WRITE {BNo: 18 HSE-CLR
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g@g i L ! 5@6.2 ! ACK : RESET
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AZ B4 B3 37 91 @1 5D AC

L INK POW_TIHME» | SENSITIYITY CONF |G

Fig 2.29 Example of Saving NDEF Message

2.13.3 Parameters

STATUS

This indicates the operating status of RWC5010A; STOPPED means that RWC5010A does nothing
and RUNNING means that RWC5010A is replying to Poll Command from DUT repeatedly. Pressing
- key starts or stops the operation of RWC5010A.
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PROTOCOL

Same as PROTOCOL parameter of 2.12.

MSG CLR

Erases the list of link messages on the screen.

FILTER

This is for selection of the type of link messages to display by checking or un-checking the box in

front of each message type using the rotary knob or key.

LINK MESSAGE FILTER
SELECT_ALL ' M sENSE M RERD MAIHVENT

m CLEAR_ALL | MISLFE ! BAWRITE | MsLPy

A UNEND W | FMsENSF | MSECTOR | WIREAD._SGL

[CJERROR i Matr | MAack_Nak | MWRITE_SEL

Ocw ¢ MPsL i MatTrRIE i MsELECT

WaLL | MEF |\ MI_BLOCK
W sENSA | MosL { MRr_BLOCK
M sooa | MRLE | Ms_BLOCK
MsELA . M CHECK ¢ MrRaTs
MsLPa | MUPDATE | MaTs

(EDTEEHOE) MoVESSELECT  (ENTER) SAVESEXIT CANCEL

Fig 2.30 LINK MESSAGE FILTER Popup Screen

RESET

If the communication between RWC5010A and DUT fails and does not recover any more when
RWC5010A operates in Listen mode, the execution of RESET is recommended to initialize the state
of RWC5010A to IDLE state.

SAVE NDEF

This is a parameter to save a new NDEF message written to RWC5010A by user’s Polling Device.
The name of NDEF message can be edited and after saving, it is re-configurable by NDEF_MSG

parameter in CONFIG screen.
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2.14 Usage of POLL_TEST » POW_TIME

2.14.1 Overview

RWC5010A provides a function of Power Time Measurement for each main menu. In POLL_TEST, Power
Time Measurement helps to create a link between RWC5010A and a Polling Device Under Test and to

analyze the received waveforms.

2.14.2 Test Procedure

1. [Main menu selection]
Set the main menu to POLL_TEST referring to 2.3.1.

2. [Antenna connection]
Connect J2 port and J4 port of the Reference Listener Antenna to RF OUT port and RF IN port of
RWC5010A respectively with RF cables. The load resistor shall be set to 820 or 330Q by

connecting position 1 or 3 of J3 jumper respectively.

3. [Parameter configuration]
Move to CONFIG screen by pressing key. Configure REF_LISTENER parameter to match with
the Reference Listener Antenna connected to RWC5010A, and configure other parameters such as
PROTOCOL, LOAD_MOD_TYPE, and etc. Refer to 2.12 for detalils.

4. [DUT positioning]
Place a Polling Device Under Test on the Reference Listener Antenna. It is recommended to use
TEST JIG and FIXTURE for reliability of the test environment.

5. [Execution]
Move to POW_TIME screen by pressing key. Start testing by pressing key, and the
command and response waveforms between DUT and RWC5010A will be displayed on the screen.

Refer to the following figure for descriptions of the POW_TIME screen.

6. [Analysis and utilization]

Refer to 2.3.6 for descriptions of Zoom and Marker functions.
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Fig2.31 POLL_TEST » POW_TIME Screen

2.14.3 Parameters

STATUS

This indicates the operating status of RWC5010A; STOPPED means that RWC5010A does nothing
and RUNNING means that RWC5010A is replying to Poll Command from DUT repeatedly. Pressing

key starts or stops the operation of RWC5010A.

MODE

This is the run mode of RWC5010A; in SINGLE mode RWC5010A executes the measurement once
and stops, and in CONTINUOUS mode executes the measurement continuously until key is

pressed again.

PROTOCOL

Same as PROTOCOL parameter of 2.12.
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SYNC

It provides the command-selective triggering in measurement. If a specific command is selected as

SYNC, the measurement will be triggered right after the target command is received from DUT and
be displayed on the screen.

TIMESPAN

TIMESPAN determines the amount of data to be stored in measurement buffer in Time unit. The

minimum value is 1ms and the maximum value is 308.8ms.

TIMEDIV

Direct input of TIME/DIV value can also be used as Zoom function. The minimum value is 1us and

the maximum value is one tenth of TIMESPAN. This may be useful for analysis by bit duration.

DISPLAY

This determines whether to display the supplementary information such as the measured Modulation
Characteristic and Message Log. OFF disables all information, RESULT displays the measured

Modulation Characteristic, MSG displays Message Log for each signal, and BOTH displays both

ones.
POLL_TEST nrc-a
|
] g SINGLE
_________ s RN - _i......| | PROTOCOL
g g g : : HFC_#
......... LI O S | | sYNC
: : ; : SENS
------------ TIHESPAN
4.8
"""" TIHEDIY
488,008
i DISPLAY
¥-lamd EOTH
[1393.93 us 2800 .608 us JEOE. B8 us ] TOGELE
9.9 ml 8.2 m BT b
L INK POW_T IME SENSITIVITY CONF1G
Fig 2.32 Modulation Characteristic and Message Log in POW_TIME Screen
SCALE

It determines scaling of Y-axis. AUTO scales automatically for each measurement and MANUAL

keeps the current scaling according to MAX_Y and MIN_Y values.
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AUTOSET

In case of MANUAL scaling, executing AUTOSET scales automatically for the current measurement

once.

MAX Y

In case of MANUAL scaling, the maximum value of Y-axis can be set.

MIN Y

In case of MANUAL scaling, the minimum value of Y-axis can be set.

RESET

If the communication between RWC5010A and DUT fails and does not recover any more when
RWC5010A operates in Listen mode, the execution of RESET is recommended to initialize the state

of RWC5010A to IDLE state.
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2.15 Usage of POLL_TEST » MEASURE

2.15.1 Overview

RWC5010A provides the numerical test results corresponding to Power Time Measurement, such as ASK
Modulation Characteristic, Carrier Frequency, power level, and etc. It also automatically calculates the
lower and upper limit values according to the NFC Forum Analog Test Specification and makes decision
with verdict of PASS/FAIL.

2.15.2 Test Procedure

[Main menu selection]
Set the main menu to POLL_TEST referring to 2.3.1.

[Antenna connection]

Connect J2 port and J4 port of the Reference Listener Antenna to RF OUT port and RF IN port of
RWC5010A respectively with RF cables. The load resistor shall be set to 820 or 330Q by
connecting position 1 or 3 of J3 jumper respectively. It shall be set to 820Q for VDC (Vov)

measurement and set to 820Q or 330Q for modulation characteristic measurement.

[Parameter configuration]

Move to CONFIG screen by pressing key. Configure REF_LISTENER parameter to match with
the Reference Listener Antenna connected to RWC5010A, and configure other parameters such as

PROTOCOL, LOAD_MOD_TYPE, and etc. Refer to 2.12 for detalils.

[DUT positioning]
Place a Polling Device Under Test on the Reference Listener Antenna. It is recommended to use
TEST JIG and FIXTURE for reliability of the test environment.

[Execution]
Move to POW_TIME screen by pressing key, then move to MEASURE screen by pressing
key again. Start testing by pressing key, and the measured numerical values will be displayed

on the screen. Refer to the following figure for descriptions of the MEASURE screen.

[Analysis and utilization]

Pressing key again will switch the screen to POW_TIME displaying the measured waveforms.
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Titles
MIN/AVG/MAX: Min/Avg/Max of the measured values
LL/UL: Lower Limit/ Upper Limit
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Blue: PASS parameter
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Fig2.33 POLL_TEST » MEASURE Screen

2.15.3 Parameters

STATUS

This indicates the operating status of RWC5010A; STOPPED means that RWC5010A does nothing
and RUNNING means that RWC5010A is replying to Poll Command from DUT repeatedly. Pressing

key starts or stops the operation of RWC5010A.

MODE

This is the run mode of RWC5010A; in SINGLE mode RWC5010A executes the measurement once
and stops, and in CONTINUOUS mode executes the measurement continuously until key is

pressed again.

PROTOCOL

Same as PROTOCOL parameter of 2.12.

SYNC

It provides the command-selective triggering in measurement. If a specific command is selected as

SYNC, the measurement will be triggered right after the target command is received from DUT and
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be displayed on the screen.

RESET

If the communication between RWC5010A and DUT fails and does not recover any more when
RWC5010A operates in Listen mode, the execution of RESET is recommended to initialize the state
of RWC5010A to IDLE state.

56



\ #
iﬂedmonﬂmmm

2.16 Usage of POLL_TEST » SENSITIVITY

2.16.1 Overview

SENSITIVITY is a function of testing the receiver sensitivity of DUT. SENSITIVITY in POLL_TEST has 3
types of operation modes; SEARCH, LM, and TIME. In SEARCH mode, RWC5010A searches the
minimum value of output power level (Load Modulation amplitude) at which DUT functions properly
according to the internal algorithm. In LM mode, RWC5010A sweeps its power level (Load Modulation
amplitude) from the start value to the stop value with the step value and checks whether DUT functions
properly. In TIME mode, RWC5010A continuously monitors and accumulates the error rate for a long time

with the fixed output level (Load Modulation amplitude) condition.

2.16.2 Test Procedure in SEARCH Mode

1. [Main menu selection]
Set the main menu to POLL_TEST referring to 2.3.1.

2. [Antenna connection]
Connect J2 port and J4 port of the Reference Listener Antenna to RF OUT port and RF IN port of
RWC5010A respectively with RF cables. The load resistor shall be set to 330Q by connecting position
3 of J3 jumper.

3. [Parameter configuration]

Move to CONFIG screen by pressing key. Configure REF_LISTENER parameter to match with
the Reference Listener Antenna connected to RWC5010A, and configure other parameters such as

PROTOCOL and etc. Refer to 2.12 for details.

4. [DUT positioning]
Place a Polling Device Under Test on the Reference Listener Antenna. It is recommended to use
TEST JIG and FIXTURE for reliability of the test environment.

5. [Sub-menu and mode selection]

Move to SENSITIVITY screen by pressing key. Set MODE parameter to SEARCH. Set
TARGET_PER to user’s target value of packet error rate (PER).

6. [Execution]

Start testing by pressing key, and the test is repeated as many as REPEAT number at each test
point. Then the PER is calculated.
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2.16.3 Test Procedure in LM Mode

[Main menu selection]
Set the main menu to POLL_TEST referring to 2.3.1.

[Antenna connection]
Connect J1 port and J2 port of the Reference Poller Antenna to RF OUT port and RF IN port of
RWC5010A respectively with RF cables.

[Parameter configuration]

Move to CONFIG screen by pressing key. Configure REF_LISTENER parameter to match with
the Reference Listener Antenna connected to RWC5010A, and configure other parameters such as
PROTOCOL and etc. Refer to 2.12 for details.

[DUT positioning]
Place a Polling Device Under Test on the Reference Listener Antenna. It is recommended to use
TEST JIG and FIXTURE for reliability of the test environment.

[Sub-menu and mode selection]

Move to SENSITIVITY screen by pressing key. Set MODE parameter to LM. Set START_LM,
STOP_LM, and STEP_LM to user’s values. Set TARGET_PER to user’s target value of packet error
rate (PER).

[Execution]

Start testing by pressing key, and the test is repeated as many as REPEAT number at each test
point. Then the PER is calculated.

2.16.4 Test Procedure in TIME Mode

1.

[Main menu selection]

Set the main menu to POLL_TEST referring to 2.3.1.

[Antenna connection]
Connect J1 port and J2 port of the Reference Poller Antenna to RF OUT port and RF IN port of
RWC5010A respectively with RF cables.

[Parameter configuration]

Move to CONFIG screen by pressing key. Configure REF_LISTENER parameter to match with
the Reference Listener Antenna connected to RWC5010A, and configure other parameters such as

PROTOCOL, LOAD_MOD_TYPE, and etc. Refer to 2.12 for details.
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4. [DUT positioning]
Place a Polling Device Under Test on the Reference Listener Antenna. It is recommended to use
TEST JIG and FIXTURE for reliability of the test environment.

5. [Sub-menu and mode selection]

Move to SENSITIVITY screen by pressing key. Set MODE parameter to TIME. Set other
parameters to user’s target values. Refer to 2.16.5 for details in parameter setting.

6. [Execution]

Start testing by pressing key, and the test is repeated as many as REPEAT number at each test
point. Then the PER is calculated.

POLL_TEST wrc-a
- - - - - : : g H
L]
{ea MODE
lem SEARCH
REPEAT
—|--{5m 5
.
an 188.6
. RESOLUTI
i - 2@ oSl
L Jzm TARBET_P
i : 588
' 18
H H H H | H H H H a
LM 1B@ 98 9@ 7@ &8 5@ 48 2@ 28 18 @ nVpp

[
[ S8 . Arileg B.a: ) lit4. anvep

L INK HEASURE » EEiSINNEANNI CONF 1G

Fig2.34 SENSITIVITY Test in SEARCH Mode
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Fig 2.35 SENSITIVITY Test in LM Mode
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Fig2.36 SENSITIVITY Test in TIME Mode (LM fixed)
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Fig 2.37 SENSITIVITY Test in TIME Mode (LM adjusted)
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2.16.5 Parameters

STATUS

This indicates the operating status of RWC5010A; STOPPED means that RWC5010A does nothing
and RUNNING means that RWC5010A is replying to Poll Command from DUT repeatedly. Pressing

key starts or stops the operation of RWC5010A.

MODE

This is the run mode of SENSITIVITY; SEARCH, LM, and TIME.

REPEAT

This is the repeat number of tests at each test point. Increasing it the test result may have higher
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resolution but the testing time may become longer.

TARGET PER

This is a parameter to set user’s target PER. In SEARCH mode, SENSITIVITY test stops
automatically after finding the minimum Load Modulation amplitude to satisfy TARGET_PER. In LM
mode, SENSITIVITY sweeps fully in the range of Load Modulation and calculates the minimum Load
Modulation amplitude to satisfy TARGET_PER.

START LM

This defines the start value for Load Modulation sweep in LM mode.

STOP LM

This defines the stop value for Load Modulation sweep in LM mode.

STEP LM

This defines the step value for Load Modulation sweep in LM mode.

LOAD MOD TYPE

Same as LOAD_MOD_TYPE parameter of 2.12.

LOAD MOD

Same as LOAD_MOD parameter of 2.12.

LOAD MOD OFFSET

Same as LOAD_MOD_OFFSET parameter of 2.12.
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2.17 SNIFF Mode Basic Setup

2.17.1 Overview

In SNIFF mode, RWC5010A operates only to receive (SPY) the communication messages between two
NFC devices through RF. It provides a function of Link Analyzer that analyzes link messages and link

timings, and a function of Power Time Measurement that captures and measures the received waveforms

of NFC devices.

The following figure shows an example of test setup in SNIFF mode. Connect SENSE port (J4) of a
Reference Listener Antenna to RF IN port of RWC5010A. Place the Reference Listener Antenna between

two NFC devices.

l Listening DUT I

RWC5010A | Polling DUT |

Reference Listener Antenna(1,3,6) &

Fig 2.38 Example of Test Setup in SNIFF Mode
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2.18 Usage of SNIFF » LINK

2.18.1 Overview

RWC5010A provides a function of Link Analyzer for each main menu. In SNIFF mode, Link Analyzer

helps to capture and analyze the protocol messages and link timings between two NFC devices.

2.18.2 Test Procedure

1. [Main menu selection]
Set the main menu to SNIFF referring to 2.3.1.
2. [Antenna connection]
Connect J4 (SENSE) port of the Reference Listener Antenna to RF IN port of RWC5010A with an RF
cable. RF OUT port of RWC5010A does not need to be connected because only RX part of
RWC5010A works in SNIFF mode.
3. [DUT positioning]
Place the Reference Listener Antenna between two NFC devices.
4. [Execution]
Move to LINK screen by pressing key. Start testing by pressing key, and the link
messages between two DUTs will be displayed in real time. Refer to the following figure for
descriptions of the LINK screen.
Titles
D: direction (P or L) FDT/GT: link timing
CMD: Type of Frame CONTENTS: Message information
£5@ F 493, 11m§ SENSA_RER &—— Parameter Window
651 L} 164.7ui SENSA_RES | NFCID: 7hute HSE_CLR ]
Link Messages _ lemeir ame smeeen Displays the
Blue: Polling DUT Signal ST vy e parameter value
656 1 P i 7EE.2u | SDDA_RER_CLZ
Black: Listening DUT Signal 657 | L i 268.7u | SDDA_RES_CLE NFCID: Gx@4513352233
652 : P: 935.Bu : SELA_RER_CL2 NFCID: BxP4319352233
659 L 863.1u | SELA_RES_CLZE T2_TAG
jS ¥E 52 23 3% 26 C4 D2 FB m Parameter Ranqe
Raw Data POW_T IME Range of the current
Raw data of the current parameter

cursor position

Fig 2.39 SNIFF » LINK Screen
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2.18.3 Parameters

STATUS

This indicates the operating status of RWC5010A; STOPPED means that RWC5010A does nothing
and RUNNING means that RWC5010A is receiving protocol messages from two DUTs continuously.

Pressing key starts or stops the operation of RWC5010A.

MSG CLR

Erases the list of link messages on the screen.

FILTER

This is for selection of the type of link messages to display by checking or un-checking the box in

front of each message type using the rotary knob or key.

LINK MESSAGE FILTER
SELECT_AL M RERD MAIHVENT
CLEAR_ALL | ! BAWRITE ! MAsLRY
A UNEND W : | MSECTOR | WIREAD._SGL
[CJErROR | MAack_Nak | MWRITE_SEL
Ocw | BMAATTRIE i MASELECT

MaLL H i M1_ELOCK
W sENSA { MRr_BLOCK
M sooa i | Ms_BLOCK
MsELA . M CHECK ¢ MrRaTs
MsLPa | MUPDATE | MaTs

(EDTEEHOE) MoVESSELECT  (ENTER) SAVESEXIT CANCEL

Fig 2.40 LINK MESSAGE FILTER Popup Screen
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2.19 Usage of SNIFF » POW_TIME

2.19.1 Overview

RWC5010A provides a function of Power Time Measurement for each main menu. In SNIFF, Power Time

Measurement helps to capture and analyze waveforms between two DUTSs.

2.19.2 Test Procedure

1. [Main menu selection]

Set the main menu to SNIFF referring to 2.3.1.

2. [Antenna connection]
Connect J4 (SENSE) port of the Reference Listener Antenna to RF IN port of RWC5010A with an RF
cable. RF OUT port of RWC5010A does not need to be connected because only RX part of
RWC5010A works in SNIFF mode.

3. [DUT positioning]

Place the Reference Listener Antenna between two NFC devices.

4. [Execution]
Move to POW_TIME screen by pressing key. Start testing by pressing key, and the
command and response waveforms between two DUTs will be displayed on the screen. Refer to the
following figure for descriptions of the POW_TIME screen. Refer to 2.3.6 for descriptions of Zoom
and Marker functions.

Zoom area indicator

-------- <—— Parameter Window
__________ "2 s i
_____ - Displays the
i SEMSA
Max/Min value TIMESPAN parameter value
ofthescreen  \ || e
""" DISPLAY
! BOTH
YA CAUIREE T = : S T ELD REY | scaLE
2 2 132 LmVer | | ZE.SEn DI AUTO
| N—— |
(T 0 L)\ e §— Parameter Range
 — -,
LINK \ Range of the current

Marker 1 & its value

parameter

\Volt/Div

Delta Marker

Vpeak-to-peak Detween Maker 1 & 2 Marker 2 & its value

Fig 2.41 SNIFF » POW_TIME Screen
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2.19.3 Parameters

STATUS

This indicates the operating status of RWC5010A; STOPPED means that RWC5010A does nothing
and RUNNING means that RWC5010A is measuring waveforms of two DUTs continuously. Pressing

key starts or stops the operation of RWC5010A.

MODE

This is the run mode of RWC5010A; in SINGLE mode RWC5010A executes the measurement once

and stops, and in CONTINUOUS mode executes the measurement continuously until key is
pressed again.

SYNC

It provides the command-selective triggering in measurement. If a specific command is selected as
SYNC, the measurement will be triggered right after the target command is received from DUT and

be displayed on the screen.

TIMESPAN

TIMESPAN determines the amount of data to be stored in measurement buffer in Time unit. The

minimum value is 1ms and the maximum value is 308.8ms.

TIMEDIV

Direct input of TIME/DIV value can also be used as Zoom function. The minimum value is 1us and

the maximum value is one tenth of TIMESPAN. This may be useful for analysis by bit duration.

DISPLAY

This determines whether to display the supplementary information such as the measured Modulation
Characteristic and Message Log. OFF disables all information, RESULT displays the measured
Modulation Characteristic (POLL_TEST only), MSG displays Message Log for each signal, and
BOTH displays both ones.

66



L

edwoodcomm

HODE
SINGLE
VHC
SEMSA
TIHESPAN
4.@
TIHEDIV
5868
T DISPLAY
i BOTH
"""""" A : SCALE
......... L 2R SEmisDIY AuTO
i H
824 .43 us 250808 us 1874, 43 us TOGELE
5.2 My -112.3 my 112.5 ml
L INK POW_T IME

Fig 2.42 Message Log in POW_TIME Screen

SCALE

It determines scaling of Y-axis. AUTO scales automatically for each measurement and MANUAL

keeps the current scaling according to MAX_Y and MIN_Y values.

AUTOSET

In case of MANUAL scaling, executing AUTOSET scales automatically for the current measurement

once.

MAX Y

In case of MANUAL scaling, the maximum value of Y-axis can be set.

MIN Y

In case of MANUAL scaling, the minimum value of Y-axis can be set.
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2.20 Usage of GENERAL » RESONANCE

2.20.1 Overview

RESONANCE function in GENERAL main menu is a simple tool to measure the resonance frequency of

antenna, similar to S11 parameter measurement of general network analyzer.

2.20.2 Test Procedure

1.

[Main menu selection]

Set the main menu to GENERAL referring to 2.3.1.

[Antenna connection]

Connect Source port and Sense port of the SENSE Antenna to RF OUT port and RF IN port of
RWC5010A respectively with RF cables.

[Execution and initialization]

Move to RESONANCE screen by pressing key. Start testing by pressing key without
DUT and execute CALIBRATE parameter to obtain flat frequency response within the frequency

range.

[DUT positioning]
Place DUT on the SENSE Antenna, and the frequency response measurement will be displayed on

the screen as the following figure.

GENERAL
ie T F§ § § ! T F§ § & dB .
_______ N A E <—— Parameter Window
— a
-5 Displays the
—]-1m
~-{-15 | | REF_LEV_ parameter value
=178 HEHORY
-25 OFF
..{-38 POMER
a8

=35

CALIBRAT

Frequency Range ——p i¥es 15 aos N\ "~z oo |
[ TCURI\i4 7oMHz -17 &ap ) |T7oHTE Parameter Range
\ —
RESONANCE YDC_METER SG POW_TIME Range of the current

parameter

Marker and its value

Fig 2.43 GENERAL » RESONANCE Screen
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2.20.3 Parameters

STATUS

This indicates the operating status of RWC5010A; STOPPED means that RWC5010A does nothing

and RUNNING means that RWC5010A is measuring signals continuously. Pressing key starts
or stops the operation of RWC5010A.

PEAK

This is an execution parameter to search the position of the peak value of frequency responses. The

marker moves to the corresponding position.

dB/DIV

This defines the dB/DIV of Y-axis of the measurement screen.

REF LEV

This defines the maximum value of Y-axis of the measurement screen.

MEMORY

This determines whether to display the saved graph.

SAVE

This determines whether to save the current graph into the memory.

POWER

This defines the output power level of RWC5010A.

CALIBRATE

This is an execution parameter to get the current frequency responses and compensate it to obtain

flat frequency responses (0dB).
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2.21 Usage of GENERAL » VDC_METER

2.21.1 Overview

VDC METER function in GENERAL main menu is a simple Volt-meter to measure DC voltage injected to
VDC IN port on the rear panel of RWC5010A. The main purpose of this function is measuring VDC from
J1 port of a Reference Listener Antenna for some of NFC Forum Analog Tests, without an external Volt-

meter.

2.21.2 Test Procedure

1. [Main menu selection]

Set the main menu to GENERAL referring to 2.3.1.

2. [Signal input]
Input DC voltage to measure into VDC IN port on the rear panel of RWC5010A.

3. [Execution]

Move to VDC_METER screen by pressing key. Start testing by pressing key, and the
measured DC voltage will be displayed on the screen.

GENERAL
UNIT:V || o
. .
(. (0
T ¢ T
[ ] TOGGELE
SG POW_T IME YDC_METER RESONANCE

Fig 2.44 GENERAL » VDC_METER Screen

2.21.3 Parameters

STATUS

This indicates the operating status of RWC5010A; STOPPED means that RWC5010A does nothing
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and RUNNING means that RWC5010A is measuring DC voltage input continuously. Pressing
key starts or stops the operation of RWC5010A.

MODE

This is the run mode of RWC5010A; in SINGLE mode RWC5010A executes the measurement once

and stops, and in CONTINUOUS mode executes the measurement continuously until key is
pressed again.
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2.22 Usage of GENERAL » SG

2.22.1 Overview

SG in GENERAL main menu is a function of generating a CW signal or an AM modulated signal

regardless of NFC protocols. Refer to 2.22.2 for descriptions of parameters.

FREQUENCY 13.560 MHz
TX_LEYEL_MODE TX_VDC
REF_POLLER POLLER-0
VDC_TYPE NOM I NAL
- ¥DC 5.220 ¥
- ¥DC_OFFSET 0.000 ¥
- REF_L ISTENER L ISTENER1
12.5 ~ 13.6MHz
POW_TIME |~ YDC_MCTER |~ RESONANCE

Fig 2.45 GENERAL » SG Screen

2.22.2 Parameters

FREQUENCY

Normally NFC operates at 13.56 MHz frequency with 7 kHz tolerance, specified by NFC Forum
Analog Specification. The Specification also requires the test equipment operate at 13.55 MHz ~
13.57 MHz. RWC5010A supports larger frequency range, 13.5 MHz ~ 13.6MHz, to fulfill the

requirement sufficiently. The frequency resolution is 1 kHz.

IX LEVEL MODE

RWC5010A operates as a reference Polling Device in LISTEN_TEST and a reference Listening
Device in POLL_TEST. Therefore, the output level of SG should be able to be configured as that of a
Polling Device or that of a Listening Device, as well as normal output power of normal signal
generator. This parameter determines the type of output level. TX_LEVEL sets the output level as

dBm, Vpp, or Vrms, TX_VDC sets it as VDC, and LOAD_MOD sets it as Load Modulation amplitude.

TIX LEVEL

If TX_LEVEL_MODE is selected as TX_LEVEL, the output level of RWC5010A should be defined as
normal output level at its RF OUT port. User can set the output power in one of units and the values

in the other units are updated automatically. The output impedance is 50(Ohms).
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REF POLLER

If TX_LEVEL_MODE is selected as TX_VDC, the output level of RWC5010A should be defined as
VDC level in Polling Device mode. Therefore, before starting tests, it is required to determine a
Reference Poller Antenna to be used and configure RWC5010A according to this information. NFC
Forum defines 3 types of Reference Poller Antennas (Reference Poller 0, Reference Poller 3, and

Reference Poller 6) as the following figure.

NFC FORUM
“ LLER-3

Fig 2.46 Reference Poller Antenna Set

WARNING: If the REF_POLLER configuration and a reference antenna used in tests should always be matched
not to make the test results meaningless.

VDC TYPE

NFC Forum Analog Test Specification describes the requirements of the Test Tool. One of the
requirements is the output level of Polling Device mode to test a Listening Device Under Test,
defined as VDC, which can be as VDC_TYPE in RWC5010A. That is the output power of Poll mode
of RWC5010A. The Analog Test Specification defines 3 types of VDC levels; MAX, NOMINAL, and
MIN, and how to calibrate them. The following figure shows an example of VDC level calibration. The
VDC levels of RWC5010A are pre-calibrated according to the Analog Test Specification during

production.

YNNI NN EENIENEEEEEEEEEEEEREEY,

Reference Poller Antenna (0,3,6)

2
[
R

RWC5010A

Reference Listener Antenna (1,3,6)

Fig 2.47 Example of VDC Level calibration
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vDC

The value of VDC level is displayed corresponding to VDC_TYPE parameter.

VDC OFFSET

This is an offset value to adjust VDC level to an arbitrary value other than MAX, NOMINAL, or MIN.
The resultant total value of VDC level will be VDC plus VDC_OFFSET.

REF LISTENER

If TX_LEVEL_MODE is selected as LOAD_MOD, the output level of RWC5010A should be defined
as Load Modulation amplitude in Listening Device mode. Therefore, before starting tests, it is
required to determine a Reference Listener Antenna to be used and configure RWC5010A according
to this information. NFC Forum defines 3 types of Reference Listener Antennas (Reference Listener

1, Reference Listener 3, and Reference Listener 6) as the following figure.

>
e

NFC FORUM NFC FORUM £ _.oe
LISTENER-1 i e LISTENER-3 =Ll S LIBTENER-6

-
L

Fig 2.48 Reference Listener Antenna Set

WARNING: If the REF_LISTENER configuration and a reference antenna used in tests should always be
matched not to make the test results meaningless.

LOAD MOD TYPE

NFC Forum Analog Test Specification describes the requirements of the Test Tool. One of the
requirements is the output level of Listening Device mode to test a Polling Device Under Test,
defined as Load Modulation amplitude, which can be as LOAD_MOD_TYPE in RWC5010A. That is
the output power of Listen mode of RWC5010A. The Analog Test Specification defines 3 types of
Load Modulation amplitudes; MAX, NOMINAL, and MIN, and how to calibrate them. The following
figure shows an example of Load Modulation amplitude calibration. The Load Modulation amplitudes

of RWC5010A are pre-calibrated according to the Analog Test Specification during production.
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Measure
FTTTIIEEEEIIEEEEIEEEEIEEEEIEEIEEEEEEIEEEEEEEEEEEEEEEEY

Reference Listener Antenna (1,3,6)

™ ! ; )
q Load Modulation
RWC5010A | . CW using SG

Reference Poller Antenna (0,3,6)

Fig 2.49 Example of Load Modulation amplitude calibration

LOAD MOD

The value of Load Modulation amplitude is displayed corresponding to LOAD_MOD_TYPE

parameter.

LOAD MOD OFESET

This is an offset value to adjust Load Modulation amplitude to an arbitrary value other than MAX,
NOMINAL, or MIN. The resultant total value of Load Modulation amplitude will be LOAD_MOD plus
LOAD_MOD_OFFSET.

MODULATION

This is a parameter for AM modulation ON or OFF. Setting ON outputs an AM modulated signal with

square-wave.

AM DEPTH

This is a parameter for the value of AM modulation depth only when MODULATION is ON.
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2.23 GENERAL » POW_TIME

2.23.1 Overview

Power Time Measurement function in GENERAL main menu measures and analyzes the signals coming

into RF IN port of RWC5010A, regardless of NFC protocols.

2.23.2 Test Procedure

1. [Main menu selection]
Set the main menu to GENERAL referring to 2.3.1.

2. [Signal input]
Input signals to measure into RF IN port of RWC5010A.

3. [Execution]
Move to POW_TIME screen by pressing key. Start testing by pressing key, and the
received waveforms will be displayed on the screen. Refer to 2.3.6 for descriptions of Zoom and

Marker functions.

Zoom area indicator

GENERAL

SN — <—— Parameter Window
itplays
............ . [ | PR S (R S, TRIEEER |Sp a'ys e
- H ! : : ; AauTo
Max/Min value 7 [ ' ; - freeeeeeny | TRIGLEW parameter value
ofthescreen  \ /| | L R A I TIMESPAN
BT P DISPLAY
H H EOTH
: : : 433 Emlay T : SCALE
¥ 0 Arid) ) g V1EE . Smer | 18 FPEm DI AauTO
/ A N———L
R 15:2 I\ §— Parameter Range
—— =
SG YDC_\MENTER REiONANCE Range of the current
Marker 1 & its value \olt/Div parameter
Delta Marker
V peak-to-peak @Nd Va, between Maker 1 & 2 Marker 2 & its value

Fig 250 GENERAL » POW_TIME Screen
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2.21.3 Parameters

STATUS

This indicates the operating status of RWC5010A; STOPPED means that RWC5010A does nothing

and RUNNING means that RWC5010A is measuring signal waveforms continuously. Pressing
key starts or stops the operation of RWC5010A.

MODE

This is the run mode of RWC5010A; in SINGLE mode RWC5010A executes the measurement once

and stops, and in CONTINUOUS mode executes the measurement continuously until key is
pressed again.

TRIGGER

This is a parameter similar to that of a general oscilloscope, which has two modes; AUTO and
NORMAL.

TRIG LEV

When TRIGGER is selected as NORMAL, this parameter determines the threshold level for
triggering.

TIMESPAN

TIMESPAN determines the amount of data to be stored in measurement buffer in Time unit. The

minimum value is 1ms and the maximum value is 38.6ms.

TIMEDIV

Direct input of TIME/DIV value can also be used as Zoom function. The minimum value is 1us and

the maximum value is one tenth of TIMESPAN. This may be useful for analysis by bit duration.

SCALE

It determines scaling of Y-axis. AUTO scales automatically for each measurement and MANUAL

keeps the current scaling according to MAX_Y and MIN_Y values.

AUTOSET

In case of MANUAL scaling, executing AUTOSET scales automatically for the current measurement
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once.

MAX Y

In case of MANUAL scaling, the maximum value of Y-axis can be set.

MIN Y

In case of MANUAL scaling, the minimum value of Y-axis can be set.
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2.24 Save/Recall

The SAVE and RECALL functions allow you to store different instrument setups and retrieve them later.
By saving test setups, you can save time by eliminating the task of re-configuring the instrument. The

instrument supports up to 10 save/recall sets.

2.24.1 Save Method

Make any changes to the instrument that you want to SAVE in a memory. Then press & - key to
execute SAVE pop-up screen as following figure. Select SAVE buffer number and press key. It will

show name editor screen. Refer to 2.3.5 Edit String for details.

SETUP

[ IP_ADDR
RS$232C_BPS
REF_CLK
BOOT_BY
CURSOR_DIR
SERI AL _NUM
SW_VERS 0N

IPF ADDRESS

SYSTEM REMOTE

Fig 2.51 Screen of Parameter Configuration SAVE

2.24.2 Recall Method

Then press . + key to execute RECALL pop-up screen as following figure. Select RECALL
buffer number and press key. The first RECALL buffer is RESET. If you select it, the instrument will

be reset (factory reset).

SETUP

[ IP_ADDR
RS$232C_BPS
REF_CLK
BOOT_BY
CURSOR_DIR
SERI AL _NUM
SW_VERS 0N

IPF ADDRESS

SYSTEM REMOTE

Fig 2.52 Screen of Parameter Configuration RECALL
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2.24.3 Selection of Boot Configuration

When restarting the system, one of saved configuration will be retrieved. To define saved configuration for

booting, move to the SETUP/SYSTEM screen and modify BOOT_BY parameter to desired RECALL

buffer number.

IP_ADDR
R$232C_BPS
REF_CLK

[ BOOT_BY
CURSOR_DIR
SER I AL_NUM
SW_VERSI0ON

FOP-UF

SYSTEM REMOTE | L o

Fig 2.53 Screen of RECALL Configuration Setup for Boot
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Ill. Remote Control Programming

PC may control the RWC5010A remotely through Ethernet or RS232C interface using a
comprehensive set of commands. This section provides the necessary information to

operate the RWC5010A under Ethernet and RS232C control.

3.1 Introduction

3.2 RS-232C Interface
3.3 Ethernet Interface
3.4 Command List
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3.1 Introduction

The RWC5010A supports RS232C and Ethernet Interface, located at the rear panel for remote operation
under PC control. Ethernet is used for high speed and flexible interfaces. To use Ethernet, socket
programming is required. RS232C is a slow serial interface, but it does not need any special devices, and
is easy to use.

3.1.1 Command Structure

AA
I
BI|3 (ex: AA:BB) C|C Dé)
I
EI|E Fl: G(|3 (ex. AA:BB:GG) HH| JJ !

You must follow a particular path to reach lower level subcommands. For example, if you wish to
access the GG command, you must follow the path AA to BB to GG (AA:BB:GG)

Commands consist of set commands and query commands (usually simply called commands and
gueries). Set commands change instrument settings or perform a specific action. Queries cause the
RWC5010A to return data and information about its status. Most commands have both a set form and
query form. The query form of the command is started with “READ” and the set form of the command
is stared with “CONF”.

For example, one of the set commands is CONF:GENERAL:SG:FREQ 13.56 and one of the query
commands is READ:GENERAL:SG:FREQ?

When a colon is placed between two command mnemonics, it moves the current path down one level
in the command tree

A space is used to separate parameters from commands. AA:BB:FF 20

Some commands require two parameters. Refer to Command list.

Command Space Value

/S \ |

CONF:GENERAL:SG:FREQ 13.56\n

Note: All command s should be finished by LF (Line Feed, Char(10)) or semicolon(;).
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3.1.2 Command Parameter Types
e Integer Parameter: CONF:GENERAL:SG:FREQ <Value> <LF>
e Discrete Parameter: CONF:SETUP:SYSTEM:REF_CLK {INT | EXT} <LF>

3.1.3 Response to Query
e Integer: Returns an integer value, e.g., 0, 100, 256, -230.
e Discrete: Returns selection

Command & Query Response

READ:GENERAL:SG:FREQ? 13.56

READ:SETUP:SYSTEM:REF_CLK? EXT

Note: All responses are finished by LF (Line Feed, Char(10)).
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3.2 RS-232C Interface

3.2.1 Configuration

RS-232C Connection

o~

o é )
"1 2 RX RX "2 | °
7 7
“T 3 ™ X ™ 3 | °
e a 8 0
— — 1
3 21,
Lo 5 GND GND 5 )
RWC5010A Remote PC

RS232C Parameter Setup

RS232C parameters of Remote PC should be set up as the following:

Parameter Value Description
DATA_RATE 115200 BPS

DATABITS 8-bit Length of Data Bit
PARITY Off Error Check Bit
STOP BIT 1-bit Stop bit

3.2.2 Remote Programming Guide Using RS232C on a Windows System

Programming Sequence
- Set Serial Port
- Set up Baud Rate, Parity Bit (None), Data Bit (8 bit), Stop Bit (1 bit).
- Open port.

- Send RS232C command through serial port.

- Check command execution result on RWC2010B screen.

- Send next command after successful execution of the previous command.
If it is difficult to check the execution of the previous command, the next command should be sent after
a few milliseconds.

Tips for Programming
- A colon is used between commands.

- A space is only used between parameter values and commands.
- All commands should be finished by LF (Line Feed, Char(10)).
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3.3 Ethernet Interface

3.3.1 Configuration

1) Connect LAN port of PC and RWC5010A Ethernet port by RJ45 cable. If the PC and RWC5010A
are connected directly, cross cable must be used.

2) Set up the IP address as follows to use cross cable.

Internet Protocol (TCP/IP) Properties @

General \

You can get P settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator for
the appropriate IP settings.

(O Obtain an IP address automatically
(@ Use the following IP address: )

IP address: [192.188. 0 . 2 |
Subnet mask: | 255,255 255 0 |
Default gateway: [192.188. 0 . 1 |

(3) Use the following DNS server addresses:
Preferred DNS server: \ : ! : ‘

Altemate DNS server: \ . . . ‘

l 0K l[ Cancel ]

3) Turn RWC5010A power ON, go to the ‘SETUP/SYSTEM'’ screen and configure IP address referring
to 2.6.

(10 (77 (60) (70 A ETR) EFD D)

[ IP_TYPE STATIC ]
IP_ADDR 192.168. 0.141
R$232C_BPS 115200
REF_CLK INT
BOOT_BY RESET
CURSOR_DIR NORMAL
SERIAL _NUM 0x12B0001

TOBGLE

SYSTEM REMOTE
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3.4 Command List (for FW V2.1)

3.4.1 Common Commands

Command Parameter Range Description

*IDN? N/A Query lIdentification

*RST N/A Preset the equipment fully
*SAVE 1-10 Save the current parameters

setting to memory

Recall the saved parameters

*RECALL 1~10 :
setting from memory

3.4.2 System Commands

Command Parameter Range Description

LISTEN_TEST
POLL_TEST
SNIFF
GENERAL

CONF.TESTER_MODE Configure/Read an operating
mode (or Main Menu) of

RWC5010A

READ:TESTER_MODE? Query only

NFC_A
CONF:PROTOCOL NFC_B

NEC_F Configure/Read a protocol

type of RWC5010A

READ:PROTOCOL? Query only

LISTEN_LINK

LISTEN_POW_TIME

LISTEN_SENSITIVITY

LISTEN_CONFIG

POLL_LINK

POLL_POW_TIME

POLL_MEASURE

POLL_SENSITIVITY Configure a screen (or Sub
CONF:MOVE_SCREEN POLL_CONFIG Menu) of RWC5010A to move

SNIFF_LINK directly to

SNIFF_POW_TIME

GENERAL_SG

GENERAL_POW_TIME

GENERAL_VDC_METER

GENERAL_RESONANCE

SETUP_SYSTEM

SETUP_REMOTE
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Read the lock status of
Automatic Gain Control of the

READ:AGC_LOCK:STATUS? bﬁfgCK receiver; LOCK means that
RWC5010A is ready to receive
DUT signal properly

EXEC:REFRESH_SCREEN N/A Refresh the current screen

EXEC:LOCAL N/A Set the tester to the local mode

3.4.3 Common Commands for LINK

Command

Parameter Range

Description

EXEC:LINK:RUN N/A Start link creation
EXEC:LINK:STOP N/A Stop the current link
EXEC:LINK:MSG_CLR N/A Clear the list of link messages
EXEC:LINK:RESET N/A Reset the link status

3.4.4 Common Commands for POW_TIME

Command Parameter Range Description
EXEC:POW_TIME:RUN N/A Start Power-Time
EXEC:POW_TIME:STOP N/A Stop Power-Time
IDLE Read the run status of Power-
READ:POW_TIME:RUN:STATUS? BUSY Time
TIMEOUT
. . SINGLE
S A LISRE CONT Configure/Read the running
mode of measurement
READ:POW_TIME:MODE? Query only
CONF:POW_TIME:TIMESPAN 1~386 Configure/Read the time span
READ:POW_TIME:TIMESPAN? Query only for display, [ms]
. . AUTO Configure/Read the scaling
CONF:POW_TIME:SCALE MANUAL Y
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READ:POW_TIME:SCALE?

Query only

CONF:POW_TIME:MAX_Y

-32000 ~ 32000

READ:POW_TIME:MAX_Y?

Query only

Configure/Read the maximum
value of Y-axis

CONF:POW_TIME:MIN_Y

-32000 ~ 32000

Configure/Read the minimum
value of Y-axis

READ:POW_TIME:MIN_Y? Query only
EXEC:POW_TIME:AUTOSET N/A Run auto-scaling at once
OFF
CONF:POW_TIME:DISPLAY I,\Q/IESSGULT Configure/Read the list of
supplementary information to
BOTH .
be displayed on the screen
READ:POW_TIME:DISPLAY? Query only
. ) AUTO . .
CONF:POW_TIME:TRIGGER Configure/Read the trigger
NORMAL .
mode (only applicable to
READ:POW_TIME:TRIGGER? Query only GENERAL mode)
CONF:POW_TIME:TRIG_LEV 0~ 1000 Configure/Read the trigger
level for NORMAL trigger
READ:POW_TIME:TRIG_LEV? Query only iy el s ERAL

3.4.5 Commands for LISTEN_TEST » CONFIG

Command

Parameter Range

mode), [mV]

Description

CONF:LISTEN_TEST:CONFIG:NFCIDO

4-byte hexadecimal

READ:LISTEN_TEST:CONFIG:NFCIDO0?

Query only

Configure/Read NFCIDO for
NFC-B

CONF:LISTEN_TEST:CONFIG:NFCID1

4,7,10-byte hexadecimal

READ:LISTEN_TEST:CONFIG:NFCID1?

Query only

Configure/Read NFCID1 for
NFC-A

CONF:LISTEN_TEST:CONFIG:NFCID2

8-byte hexadecimal

READ:LISTEN_TEST:CONFIG:NFCID2?

Query only

Configure/Read NFCID2 for
NFC-F
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SINGLE Configure/Read the size of
CONF:LISTEN_TEST:CONFIG:ID_SIZE DOUBLE NFCID1 for NFC-A
TRIPLE SINGLE: 4-byte
DOUBLE: 7-byte
READ:LISTEN_TEST:CONFIG:ID_SIZE? Query only TRIPLE: 10-byte
CONF:LISTEN_TEST:CONFIG:BPS 212
' - ’ ' 424 Configure/Read BPS for NFC-
F, [kbps]
READ:LISTEN_TEST:CONFIG:BPS? Query only
CONF:LISTEN_TEST:CONFIG:TSN 0~15 Configure/Read TSN for NFC-
READ:LISTEN_TEST:CONFIG:TSN? Query only F
NOMINAL
CONF:LISTEN_TEST:CONFIG:VDC_TYPE MIN _
- - MAX Configure/Read the type of
TH_RFCA VvDC
READ:LISTEN_TEST:CONFIG:VDC_TYPE? Query only
Read the current value of VDC
READ:LISTEN_TEST:CONFIG:VDC? Query only corresponding to VDC_TYPE,
[Vl
POLLER-0
CONF:LISTEN_TEST:CONFIG:REF_POLLER POLLER-3 .
POLLER-6 Configure/Read the Reference
Poller Antenna to be used
READ:LISTEN_TEST:CONFIG:REF_POLLER? Query only
Read the Reference Listener
Antenna used in calibration of
READ:LISTEN_TEST:CONFIG:REF_LISTENER? Query only fine Cflg‘%”élilyé’s_olf VIR
LISTENER-3
LISTENER-6
Read the Load Resistor value
of Reference Listener Antenna
used in calibration of the
READ:LISTEN_TEST:CONFIG:LOAD_R? Query only current type of VDC:
820R
82R
Configure/Read the offset
CONF:LISTEN_TEST:CONFIG:VDC_OFFSET DEpEMEEMtEn iR R el L B e
current VDC J .
VDC + VDC_OFFSET is:
0 ~ 4V if MAX
READ:LISTEN_TEST:CONFIG:VDC_OFFSET? Query only 0 ~ 10V otherwise
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COND_1 820R
COND_2 820R
COND_3 820R
COND_4 820R
COND_5 820R Configure/Read the setup for
COND_6_820R modulation condition;
. ! . COND_7_820R For NFC-A, only
CONF:LISTEN_TEST:CONFIG:MOD_SETUP COND_1_330R COND_1_820R ~
COND_2_330R COND_4_820R and
COND_3 330R COND_1_330R ~
COND_4 330R COND_4 _330R are
COND_5 330R configurable
COND_6_330R
COND_7_330R
READ:LISTEN_TEST:CONFIG:MOD_SETUP? Query only
RESOLUTION
TAG_READ
CONF:LISTEN_TEST:CONFIG:ACTIVITY TAG_WRITE Configure/Read the activity
TAG_LOCKED profile depending on the type

DATA_EXCHANGE

READ:LISTEN_TEST:CONFIG:ACTIVITY?

Query only

of protocol

CONF:LISTEN_TEST:CONFIG:NDEF_TEXT

8-byte hexadecimal

READ:LISTEN_TEST:CONFIG:NDEF_TEXT?

Query only

Configure/Read the NDEF
text message to write into
Tag’s memory when Activity

is TAG_WRITE
CONF:LISTEN_TEST:CONFIG:READ_BNo 0~ 240 Configure/Read the number of

bytes to read Tag’s memory
READ:LISTEN_TEST:CONFIG:READ_BNo? Query only when Activity is TAG_READ

CONF:LISTEN_TEST:CONFIG:UID

8-byte hexadecimal

Configure/Read NFCIDO for
NFC-V

READ:LISTEN_TEST:CONFIG:UID? Query only
; b : 1 SLOT
CONF:LISTEN_TEST:CONFIG:SLOT_NUM 16_SLOT el e T of
slots for NFC-V
READ:LISTEN_TEST:CONFIG:SLOT_NUM? Query only

3.4.6 Commands for LISTEN_TEST » POW_TIME

Command

Parameter Range

Description
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Read the flag to check whether

READ:LISTEN_TEST:POW_TIME:FCN_VERDICT?  Query only DU'LLUSHSCUOHS properly:
FAIL
Read the measured Load
READ:LISTEN_TEST:POW_TIME:LOAD_MOD? Query only Modulation amplitude of
DUT, [mVpp]
For NFC-A,
SENS
SDD
SEL
READ
For NFC-B,
. ! . SENSB .
CONF:LISTEN_TEST:POW_TIME:SYNC Configure/Read the target Poll
SLPB
For NFC-F, command of RWC5010A to
SENSF, trigger the measurement
ATR
For NFC-V,
INVENT
RD_SGL
READ:LISTEN_TEST:POW_TIME:SYNC? Query only

3.4.7 Commands for LISTEN_TEST » SENSITIVITY

Command Parameter Range Description
SEARCH
CONF:LISTEN_TEST:SENSITIVITY:MODE VDC ] .
TIME Configure/Read the operating
mode for sensitivity test
READ:LISTEN_TEST:SENSITIVITY:MODE? Query only
CONF:LISTEN_TEST:SENSITIVITY:REPEAT 5~1000 .
Configure/Read the number of
repetition for each test point
READ:LISTEN_TEST:SENSITIVITY:REPEAT? Query only
CONF:LISTEN_TEST:SENSITIVITY:START_VDC 0~10 )
Configure/Read the start value
of VDC in VDC mode only
READ:LISTEN_TEST:SENSITIVITY:START_VDC? Query only
CONF:LISTEN_TEST:SENSITIVITY:STOP_VDC 0~10 )
Configure/Read the stop value
of VDC in VDC mode only
READ:LISTEN_TEST:SENSITIVITY:STOP_VDC? Query only
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CONF:LISTEN_TEST:SENSITIVITY:STEP_VDC 01~1 ]

Configure/Read the step value

of VDC in VDC mode only
READ:LISTEN_TEST:SENSITIVITY:STEP_VDC? Query only

BOTH
CONF:LISTEN_TEST:SENSITIVITY:DISPLAY SENS ) )
LOAD Configure/Read the list for

display on the result graph
READ:LISTEN_TEST:SENSITIVITY:DISPLAY? Query only
CONF:LISTEN_TEST:SENSITIVITY:TARGET_PER 0~99.9 ]

Configure/Read the value of

users’ target PER, [%]
READ:LISTEN_TEST:SENSITIVITY:TARGET_PER?  Query only
EXEC:LISTEN_TEST:SENSITIVITY:RUN N/A Start the sensitivity test
EXEC:LISTEN_TEST:SENSITIVITY:STOP N/A Stop the sensitivity test
READ:LISTEN_TEST:SENSITIVITY:RUN:STATUS?  Query only REEL A1 (M) SEWS GiFtine

current test

Read the PER value
READ:LISTEN_TEST:SENSITIVITY:PER? Query only corresponding to the resultant

sensitivity level, [%]
READ:LISTEN_TEST:SENSITIVITY:RESULT VDC? ~ Query only BRI AT (e E S EmE N

3.4.8 Commands for POLL_TEST » CONFIG

level, [V]

Command Parameter Range Description
SINGLE Configure/Read the size of
CONF:POLL_TEST:CONFIG:ID_SIZE DOUBLE NFCID for NFC-A
TRIPLE SINGLE: 4-byte
DOUBLE: 7-byte
READ:POLL_TEST:CONFIG:ID_SIZE? Query only TRIPLE: 10-byte
TYPE_1
: ! . TYPE_2
GohfRe s IS0 H IRl TYPE_3 Configure/Read the type of
TYPE_4 TAG as defined in the Spec.
READ:POLL_TEST:CONFIG:TAG? Query only
48 ~ 2048 Configure/Read the size of
CONF:POLL_TEST:CONFIG:MEMORY_SIZE memory for Type 2 TAG,
(8-byte step) [bytes]
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READ:POLL_TEST:CONFIG:MEMORY_SIZE?

Query only

CONF:POLL_TEST:CONFIG:NDEF_MSG

EMPTY
TEXT

URI
SP_BOOKMARK
SP_CALL
SP_SMS

VCARD

USER 0

USER_9

READ:POLL_TEST:CONFIG:NDEF_MSG?

Query only

Configure/Read the type of
NDEF message for Type 2
TAG

CONF:POLL_TEST:CONFIG:NFCIDO

4-byte hexadecimal

READ:POLL_TEST:CONFIG:NFCIDO0?

Query only

Configure/Read NFCIDO for
NFC-B

CONF:POLL_TEST:CONFIG:NFCID1

4,7,10-byte hexadecimal

READ:POLL_TEST:CONFIG:NFCID1?

Query only

Configure/Read NFCID1 for
NFC-A

CONF:POLL_TEST:CONFIG:NFCID2

8-byte hexadecimal

Configure/Read NFCID2 for
NFC-F

READ:POLL_TEST:CONFIG:NFCID2? Query only
CONF:POLL_TEST:CONFIG:SLOT_NUM 0~15 Configure/Read the slot
READ:POLL_TEST:CONFIG:SLOT_NUM? Query only number for NFC-F
NOMINAL
CONF:POLL_TEST:CONFIG:LOAD_MOD_TYPE MIN .
MAX Conflgure/Rea_d the typ_e of
Load Modulation amplitude
READ:POLL_TEST:CONFIG:LOAD_MOD_TYPE? Query only
Read the current value of Load
READ:POLL_TEST:CONFIG:LOAD_MOD? Query only Modulation amplitude
corresponding to
LOAD_MOD_TYPE, [mVpp]
Read the Reference Poller
Antenna used in calibration of
the current type of Load
READ:POLL_TEST:CONFIG:REF_POLLER? Query only Modulation:
POLLER-0
POLLER-3
POLLER-6
LISTENER-1 .
CONF:POLL_TEST:CONFIG:REF_LISTENER LISTENER-3 B U (NBIEEED (LIsEmeT
LISTENER-6 Antenna to be used
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READ:POLL_TEST:CONFIG:REF_LISTENER?

Query only

CONF:POLL_TEST:CONFIG:LOAD_MOD_OFFSET

For LISTENER-1,
-25 ~ 89 (NOMIAL)
-18 ~ 96 (MIN)
-114 ~ 0 (MAX)

For LISTENER-3,

-30 ~ 50 (NOMIAL)
-26 ~ 54 (MIN)
-54 ~ 0 (MAX)

For LISTENER-6,

-30 ~ 10 (NOMIAL)
-26 ~ 14 (MIN)
-90 ~ 0 (MAX)

READ:POLL_TEST:CONFIG:LOAD_MOD_OFFSET?

Query only

Configure/Read the offset
value for LOAD_MOD,

[mVpp]

The resultant LOAD_MOD
value is:
For LISTENER-1,
0~ 114 (all)
For LISTENER-3,
0 ~ 54 (MAX)
0 ~ 80 (otherwise)
For LISTENER-6,
0 ~ 90 (MAX)
0 ~ 40 (otherwise)

CONF:POLL_TEST:CONFIG:UID

8-byte hexadecimal

Configure/Read UID for NFC-
Vv

READ:POLL_TEST:CONFIG:UID? Query only
4-BYTE
CONF:POLL_TEST:.CONFIG:BLEN 8-BYTE )
16-BYTE Configure/Read Block Length
32-BYTE for NFC-V
READ:POLL_TEST:CONFIG:BLEN? Query only

3.4.9 Commands for POLL_TEST » POW_TIME

Command

Parameter Range

Description

Read the flag to check whether

READ:POLL_TEST:POW_TIME:FCN_VERDICT?  Query only DULL“S“SC“O”S properly:
FAIL
READ:POLL_TEST:POW_TIME:T FIELD_OFF? Query only Read the "Ejg]s”red e ef
FIELD_OFF»
READ:POLL_TEST:POW_TIME:V_OV_RESET? Query only Read the measured value of

Vovreser, [MV]

3.4.10 Commands for POLL_TEST » MEASURE
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Command

Parameter Range

Description

Read the measured AVG value

READ:POLL_TEST:MEASURE:CARR_FREQ:AVG?  Query only o r i
READ:POLL_TEST:MEASURE:CARR FREQ:LL?  Query only ﬁf;?ttcgl SZ"S?'?:,EFMLH(’X”
READ:POLL_TEST:MEASURE:CARR_FREQ:UL? Query only Ef;?tt\t‘ael Sg'g?'fit,eﬁMulff]er
READ:POLL_TEST:MEASURE:V_OV:AVG? Query only Sfef/dogl‘?\r/']eawmd e vl
READ:POLL_TEST:MEASURE:V_OV:LL? Query only ﬁfg?ﬁ:ﬁ:'g?'@fj '[-\‘/’}"’er
READ:POLL_TEST:MEASURE:V_OV_RESET:AVG?  Query only Efs/"'o\tltzfa[s;@?m@]/e value
Read the calculated Upper
READ:POLL_TEST:MEASURE:V_OV_RESET:UL? Query only Limit value of Voyreser,
[mVrms]
READ:POLL_TEST:MEASURE:NFCA_TL:MIN? Query only (Ffff‘ld [tl:f]meas”md LAl eallue
READ:POLL_TEST:MEASURE:NFCA_T1:AVG? Query only chfef‘f [tSSe]meaS”red O i
READ:POLL_TEST:MEASURE:NFCA_T1:MAX? Query only \Ffael"’l‘fi ?fetT‘[’S:;red A
READ:POLL_TEST:MEASURE:NFCA_TL:LL? Query only ﬁf;?tt\t‘aelﬁg'g;"t?’t‘}is'iower
READ:POLL_TEST:MEASURE:NFCA_T1:UL? Query only E%ieri?tt\i;ae“Sglggltite[i;]lpper
READ:POLL_TEST:MEASURE:NFCA_T2:MIN? Query only Effzd ESSe]meaS“md MIN value
READ:POLL_TEST:MEASURE:NFCA_T2:AVG? Query only (Ffffzd ESE] measured AVG value
READ:POLL_TEST:MEASURE:NFCA_T2:MAX? Query only S:Ii‘i t:fet:j‘[’j:]“red MAX
READ:POLL_TEST:MEASURE:NFCA_T2:LL? Query only 'Eie;‘ijtt\r/‘ael Sglg;j!ti,tﬁsliower
READ:POLL_TEST:MEASURE:NFCA_T2:UL? Query only Read the calculated Upper

Limit value of t,, [us]
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Read the measured MIN value

READ:POLL_TEST:MEASURE:NFCA_T3:MIN? Query only o e
READ:POLL_TEST:MEASURE:NFCA_T3:AVG? Query only S]fzd [tgs]measweci AVG value
READ:POLL_TEST:MEASURE:NFCA_T3:MAX? Query only 5;?;% ?fetﬁﬁzim MAX
READ:POLL_TEST:MEASURE:NFCA T3:LL? Query only Eileg?tt\*;ael Sglggléte[ﬂ Sﬁower
READ:POLL_TEST:MEASURE:NFCA_T3:UL? Query only ﬁf;?tt\t‘ael Sg'ggi,te[isl;pper
READ:POLL_TEST:MEASURE:NFCA_T4:MIN? Query only szd ES:]meaS“fed MIN value
READ:POLL_TEST:MEASURE:NFCA_T4:AVG? Query only 5}5‘3‘?‘ ES:]meaSUfed AVG value
READ:POLL_TEST:MEASURE:NFCA_T4:MAX? Query only saelifé t:fet:‘?sz]wed MAX
READ:POLL_TEST:MEASURE:NFCA T4:LL? Query only Sf;?tt\'/‘ael SZ'S?LT‘ESEOWGF
READ:POLL_TEST:MEASURE:NFCA_T4:UL? Query only E{f;?tt\'); S:'g?'tj‘fe[ﬂsﬁjpper
READ:POLL_TEST:MEASURE:NFCA_T5:MIN? Query only Sfid [tz‘s]measured LAl el
READ:POLL_TEST:MEASURE:NFCA_T5:AVG? Query only Sfid [tz‘s]measured D vl
READ:POLL_TEST:MEASURE:NFCA_T5:MAX? Query only S:Ii‘l t:fet:ﬁ:iﬂed MAX
READ:POLL_TEST:MEASURE:NFCA_T5:LL? Query only ﬁf;?tat‘aelﬁg'g;"t:’t‘}isﬁowef
READ:POLL_TEST:MEASURE:NFCA_T5:UL? Query only 'Efr?]‘i’tt\*;aelgg'g;”tjte[i;fppef
READ:POLL_TEST:MEASURE:NFCA_V_OU:MIN?  Query only EfffOth measured MIN value
READ:POLL_TEST:MEASURE:NFCA_V_OU:AVG?  Query only Eff/dozhf measured AVG value
READ:POLL_TEST:MEASURE:NFCA_V_OU:MAX?  Query only Read the measured MAX

value of Voy a
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Read the calculated Lower

READ:POLL_TEST:MEASURE:NFCA V_OU:LL?  Query only Cimitvae oty
READ:POLL_TEST:MEASURE:NFCA V_OU:UL?  Query only ﬁf;?ttcgl Sg'g]t"\a}fjAUpper
READ:POLL_TEST:MEASURE:NFCB_MOD_I:MIN?  Query only Efef:otd*:i,r?%sured LAl e
READ:POLL_TEST:MEASURE:NFCB_MOD_I:AVG?  Query only Efef:otd*:i,r?%sured e vl
READ:POLL_TEST:MEASURE:NFCB_MOD_I:MAX? Query only \Ffaeli‘i ?fegoeéfsfrﬁ)i]MAx
READ:POLL_TEST:MEASURE:NFCB_MOD_I:LL?  Query only Efrf]?tt\r/‘ael5:'3;";?;";0%“
READ:POLL_TEST:MEASURE:NFCB_MOD_I:UL?  Query only [‘fﬁ?ﬁ;ﬁ?'ﬁ? Iritgg.:ﬁ]r
READ:POLL_TEST:MEASURE:NFCB_T_F:MIN? Query only E,fzi,t'[‘jsr]“easured MIN value
READ:POLL_TEST:MEASURE:NFCB_T_F:AVG? Query only Efzi,t'fssr]"easured AVG value
READ:POLL_TEST:MEASURE:NFCB_T_F:MAX?  Query only saelii t(:‘fetfrr‘a‘?ﬁ‘;]red MAX
READ:POLL_TEST:MEASURE:NFCB_T_F:LL? Query only lE?r?](ijtt\i;ael Sg'gg't?:d[l;‘]’wer
READ:POLL_TEST:MEASURE:NFCB_T_F:UL? Query only ﬁﬁfﬁtt\'}; S:'g]ﬁ"tield[i?per
READ:POLL_TEST:MEASURE:NFCB_T_R:MIN? Query only Efzit?ﬁsaneas”red MiNivalue
READ:POLL_TEST:MEASURE:NFCB_T R:AVG?  Query only Efezi,”[‘ssaneasured AE el
READ:POLL_TEST:MEASURE:NFCB_T_R:MAX?  Query only 5;?;1 t:fet:‘:"[‘zg]r B
READ:POLL_TEST:MEASURE:NFCB_T_R:LL? Query only ﬁf:]?tt\t‘ael52'3?'550'[“';3""’”
READ:POLL_TEST:MEASURE:NFCB_T_R:UL? Query only Ef:ﬁtt\t‘aelﬁg'g?'tat:o'[ugfper
READ:POLL_TEST:MEASURE:NFCB_H_F:MIN?  Query only Read the measured MIN value

of VOU.B (undershoot)

97



L

edwoodcomm

Read the measured AVG value

READ:POLL_TEST:MEASURE:NFCB_H_F:AVG?  Query only i)
READ:POLL_TEST:MEASURE:NFCB_H_F:MAX?  Query only 5:&‘1 ?fe\;';if‘:‘j:nii'h\fsx
READ:POLL_TEST:MEASURE:NFCB_H_F:LL? Query only Iiieri?tt\?ael SZ";?'@?SBL(O‘;VELU
READ:POLL_TEST:MEASURE:NFCB_H_F:UL? Query only ﬁf;?ttcgl Sg'ggefjstﬁdpj:hm
READ:POLL_TEST:MEASURE:NFCB_H_R:MIN?  Query only Eff,doih;(znfii;)red T el
READ:POLL_TEST:MEASURE:NFCB_H_R:AVG?  Query only Eff/doih;(:”:j;)md G pllLe
READ:POLL_TEST:MEASURE:NFCB_H_R:MAX?  Query only \Ff:ﬁ‘l t(')‘fe\;”cia:‘(‘;i‘ih':ifx
READ:POLL_TEST:MEASURE:NFCB_H_R:LL? Query only E{ieg?tt\');Sg'g?'\a/fjs'-(?v‘:‘r’j:m
READ:POLL_TEST:MEASURE:NFCB_H_R:UL? Query only Ele;?ttaelSZ'S?'\";?U‘]'BL:?S;:OO
READ:POLL_TEST:MEASURE:NFCF_MOD_I:MIN?  Query only Efamdofjhii’”[‘;gs“red MIN value
READ:POLL_TEST:MEASURE:NFCF_MOD_I:AVG?  Query only Efffog:in[%sured AVG value
READ:POLL_TEST:MEASURE:NFCF_MOD_I:MAX? Query only \Ff:li‘l ?fer;noe;?rﬁz]MAx
READ:POLL_TEST:MEASURE:NFCF_MOD_I:iLL?  Query only ﬁﬁfﬁtt\'}; S:'g]ﬁ"ﬁ]‘ggiy'f[&e{
READ:POLL_TEST:MEASURE:NFCF_MOD_I:UL?  Query only e valon of Igtggi,g T‘%]r
READ:POLL_TEST:MEASURE:NFCF_T_F:MIN? Query only Efzi’”[ﬁsgneas”red Lt
READ:POLL_TEST:MEASURE:NFCF_T F:AVG?  Query only Efzi’”fjsgneas”red AT
READ:POLL_TEST:MEASURE:NFCF_T_F:MAX?  Query only Read ?fet::??jg]red DA
READ:POLL_TEST:MEASURE:NFCF_T_F:LL? Query only el i el G Loy

Limit value of t¢, [us]
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Read the calculated Upper

READ:POLL_TEST:MEASURE:NFCF_T_F:UL? Query only s
READ:POLL_TEST:MEASURE:NFCF_T_R:MIN? Query only Efzi’t[‘js;“easured MIN value
READ:POLL_TEST:MEASURE:NFCF T R:AVG?  Query only E]?Ei,tﬁs;”eas“md AVG value
READ:POLL_TEST:MEASURE:NFCF_ T RIMAX?  Query only 5:&‘1 ?fet::le"f‘jg]rw MAX
READ:POLL_TEST:MEASURE:NFCF T _R:LL? Query only Ef;?ttcael Sg'g;"ta";eo['u';?wer
READ:POLL_TEST:MEASURE:NFCF_T_R:UL? Query only ﬁfrf]?ttcael Sg'g?'t‘:fo['ug]pper
READ:POLL_TEST:MEASURE:NFCF_H_F:MIN? Query only Eff/dozie(lrdi:::?d MiNivalue
READ:POLL_TEST:MEASURE:NFCF_H_F:AVG?  Query only Eff/dozie(lrdi:::?d RYE TR
READ:POLL_TEST:MEASURE:NFCF_H_F:MAX?  Query only \Ff:ﬁ‘l t(')‘fe\;”ciaf‘(‘urii:"wﬁx
READ:POLL_TEST:MEASURE:NFCF_H_F:LL? Query only E{ie:]?ttc;Sg'g?'\a/fi'-(i:‘e’:mo
READ:POLL_TEST:MEASURE:NFCF_H_F:UL? Query only E{ie;?ttcaelSg'g?'\?ijL(’uﬁiiLOOt)
READ:POLL_TEST:MEASURE:NFCF_H_R:MIN?  Query only Sff/doie(g‘e‘fi:;;ed MIN value
READ:POLL_TEST:MEASUREINFCF_H_R:AVG?  Query only Sff/doie(g‘e‘fi:;;ed AVG value
READ:POLL_TEST:MEASURE:NFCF_H_R:MAX?  Query only \Ff:li‘l ?fe\?;ié:iri:h?ﬂmf\x
READ:POLL_TEST:MEASURE:NFCF_H_R:LL? Query only Read the Sg'g;"\"jtoei'-(f‘e’vjzm
READ:POLL_TEST:MEASURE:NFCB_H_R:UL? Query only Read the Sz'g]‘;"\‘jtoej;ipffhzm)

Read the measured bit rate for

NFC-F:
READ:POLL_TEST:MEASURE:NFCF_BITRATE?  Query only 212KBPS

424KBPS
UNKNOWN
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READ:POLL_TEST:MEASURE:VERDICT?

Query only

Read the verdict of modulation
characteristics test results:

PASS
FAIL
3.4.11 Commands for POLL_TEST » SENSITIVITY
Command Parameter Range Description
SEARCH
CONF:POLL_TEST:SENSITIVITY:MODE LM ] .
TIME Configure/Read the operating
mode for sensitivity test
READ:POLL_TEST:SENSITIVITY:MODE? Query only
CONF:POLL_TEST:SENSITIVITY:REPEAT 5~ 1000 i
Configure/Read the number of
repetition for each test point
READ:POLL_TEST:SENSITIVITY:REPEAT? Query only
For LISTENER-1,
0~ 114 (all)
For LISTENER-3,
0 ~ 54 (MAX)

CONF:POLL_TEST:SENSITIVITY:START_LM

0 ~ 70 (otherwise)
For LISTENER-6,

0 ~ 90 (MAX)

0 ~ 30 (otherwise)

READ:POLL_TEST:SENSITIVITY:START_LM?

Query only

Configure/Read the start value
of Load Modulation (LM) in
LM mode only, [mVpp]

CONF:POLL_TEST:SENSITIVITY:STOP_LM

Same as START_LM

Configure/Read the stop value
of LM in LM mode only,

READ:POLL_TEST:SENSITIVITY:STOP_LM? Query only [mVpp]

of LM in LM mode only,
READ:POLL_TEST:SENSITIVITY:STEP_LM? Query only [mVpp]
CONF:POLL_TEST:SENSITIVITY:TARGET_PER 0~99.9 )

Configure/Read the value of

users’ target PER, [%]
READ:POLL_TEST:SENSITIVITY:-TARGET_PER? Query only
EXEC:POLL_TEST:SENSITIVITY:RUN N/A Start the sensitivity test
EXEC:POLL_TEST:SENSITIVITY:STOP N/A Stop the sensitivity test
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Read the run status of the

READ:POLL_TEST:SENSITIVITY:RUN:STATUS? Query only current test

Read the PER value
READ:POLL_TEST:SENSITIVITY:PER? Query only corresponding to the resultant
sensitivity level, [%]

Read the resultant sensitivity

READ:POLL_TEST:SENSITIVITY:RESULT_LM? Query only level, [mVpp]
3.4.12 Commands for GENERAL » SG

Command Parameter Range Description

CONF:GENERAL:SG:FREQ 135~13.6 Configure/Read the carrier

READ:GENERAL:SG:FREQ? Query only frequency, [MHz]

TX_LEVEL
_ . TX_VDC
CONF:GENERAL:SG:TX_LEVEL_MODE LOAD_MOD Configure/Read the type of
TX_OFF TX level

READ:GENERAL:SG:TX_LEVEL_MODE? Query only

CONF:GENERAL:SG:TX_LEVEL 0~20 Configure/Read the value for
TX level in peak-to-peak

READ:GENERAL:SG:TX_LEVEL? Query only voltage, [Vpp]

CONF:GENERAL:SG:TX_LEVEL_RMS 0~35 Configure/Read the value for
TX level in RMS voltage,

READ:GENERAL:SG:TX_LEVEL_RMS? Query only [Vrms]

CONF:GENERAL:SG:TX_LEVEL_DBM ~30 Configure/Read the value for
TX level(power) in dBm,

READ:GENERAL:SG:TX_LEVEL_DBM? Query only [dBm]

CONF:GENERAL:SG:MODULATION S

: T ON Configure/Read the status of

Amplitude Modulation

READ:GENERAL:SG:MODULATION? Query only

CONF:GENERAL:SG:AM_DEPTH 5~30 Configure/Read AM Depth,

0,
READ:GENERAL:SG:AM_DEPTH? Query only [%]
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3.4.13 Commands for GENERAL » POW_TIME

Command Parameter Range Description
READ:GENERAL:POW_TIME:AM_DEPTH? Query only F)Z"]J‘d the measured AM depth,
READ:GENERAL:POW_TIME:V_PP? Query only Ree WS MEEETEL A EHD-
peak voltage, [Vpp]
READ:GENERAL:POW_TIME:V_AV? Query only Read the measured average

voltage, [Vav]

Read the pre-calibrated value
of Voveree ar for the current
Reference Poller Antenna,
measured on J2 of each
Reference Poller Antenna,
[mV]

READ:GENERAL:POW_TIME:V_OV_FREE_AIR? Query only

3.4.14 Commands for GENERAL » VDC_METER

Command Parameter Range Description

Read the DC voltage measured
READ:GENERAL:VDC_METER:VDC? Query only from VDC input on the rear

panel, [V]

3.4.15 Commands for GENERAL » RESONANCE

Command Parameter Range Description
EXEC:GENERAL:RESONANCE:RUN N/A Start the resonance frequency
measurement
EXEC:GENERAL:RESONANCE:STOP N/A Sliog 2 TESEEITEE [iEgLEng)
measurement
READ:GENERAL:RESONANCE:RUN:STATUS? Query only Read the run status of the
current measurement
EXEC:GENERAL:RESONANCE:PEAK N/A SR L3 RS ELS @F e

current measurement
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CONF:GENERAL:RESONANCE:dB/DIV 1~10 _
Configure/Read the dB/DIV of
Y-axis
READ:GENERAL:RESONANCE:dB/DIV? Query only
READ:GENERAL:RESONANCE:REF_LEV? Query only CRue::‘:;ang:l:fgr%ee:i‘ggef;he
_ _ _ OFF
CONF:GENERAL:RESONANCE:MEMORY _ _
ON Determine whether to display
the saved graph
READ:GENERAL:RESONANCE:MEMORY? Query only
EXEC:GENERAL:RESONANCE:SAVE N/A rsni"nié:‘; GUTIETTS TN D
CONF:GENERAL:RESONANCE:POWER 10~ 10 _
Configure/Read the output
power of RWC5010A, [dBm]
READ:GENERAL:RESONANCE:POWER? Query only
Read the corresponding
READ:GENERAL:RESONANCE:F_PEAK? Query only frequency value at the peak
position, [MHZz]
EXEC:GENERAL:RESONANCE:CALIBRATE N/A fcrzgs(;?]tceyﬂr‘eesgg;’;‘zzs of
Read the corresponding
READ:GENERAL:RESONANCE:F_PEAK_MEM? Query only B ELLE G e

3.4.16 Commands for SETUP » SYSTEM

position of the saved graph,
[MHZz]

Command Parameter Range Description
READ:SETUP:SYSTEM:SW_VERSION? Query only Read the software version
CONF:SETUP:SYSTEM:REF_CLK g(-l.—l_ Configure/Read the selection
of source for the reference
READ:SETUP:SYSTEM:REF_CLK? Query only ElEE
: . . DARK )
CONF:SETUP:SYSTEM:COLOR_SCHEME Configure/Read the color
BRIGHT
scheme for measurement
screen (dark or bright)
READ:SETUP:SYSTEM:COLOR_SCHEME? Query only
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READ:SETUP:SYSTEM:SERIAL_NUM?

Query only

Read the serial number of
RWC5010A

READ:SETUP:SYSTEM:OPTION_EMV_PICCT?

Query only

Read the software option
information about EMVCo
PICC Test

READ:SETUP:SYSTEM:OPTION_EMV_PCDT?

Query only

Read the software option
information about EMVCo
PCD Test

READ:SETUP:SYSTEM:OPTION_FORUM_LDT?

Query only

Read the software option
information about NFC Forum
Listening Device Test

READ:SETUP:SYSTEM:OPTION_FORUM_PDT?

Query only

Read the software option
information about NFC Forum
Polling Device Test

READ:SETUP:SYSTEM:OPTION_SNIFF?

Query only

Read the software option
information about Sniff mode
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Appendices

Al. Calibration Method of VDC Offset
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A1l. Calibration Method of VDC Offset

Al.1 Overview

The output level of RWC5010A are pre-calibrated with the provided Reference Antenna Set according to
the Analog Test Specification during production, so normally additional calibration is not necessary if the
same Antenna Set is used. However, if used combining with other Antenna Set, the output level of
RWC5010A should be calibrated again. This section describes how to calibrate the output level manually

with Reference Antenna Set.

A1l.2 Calibration Procedure

1. Connect J1 port of a Reference Poller Antenna to RF OUT port of RWC5010A. Place the
corresponding Reference Listener Antenna on the Reference Poller Antenna with 5mm distance. Refer

to the NFC Forum Analog Specification for details.

2. Connect VDC OUT (J1) port of the Reference Listener Antenna to VDC IN port on the rear panel of
RWC5010A.

G I EE NN IEENNEEEEEEEEEEEEEEEEEEEEY

Reference Poller Antenna (0,3,6)
]

.
,[

RWC5010A

Reference Listener Antenna (1,3,6)

FigA.1 Example of VDC Offset Calibration
3. Set the main menu to GENERAL and move to SG screen by pressing key.
4. Set TX_LEVEL_MODE to TX_VDC. Refer to 2.20 for details.

5. Set REF_POLLER to the same as the Reference Poller Antenna and check whether REF_LISTENER
parameter matches with the Reference Listener Antenna. If not, replace it with a Reference Listener
Antenna match with REF_LISTENER parameter.

6. Select and set VDC_TYPE to calibrate. Changing VDC_TYPE parameter affects on the load resistor

of the Reference Listener Antenna and the value of VDC.

7. Adjust the jumper of the load resistor of the Reference Listener Antenna to match with LOAD_R
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parameter.

8. Move to VDC_METER screen by pressing key. Start testing by pressing key, and the
measured value of DC voltage will be displayed on the screen.

9. If the measured value of DC voltage is different from the VDC parameter on SG screen, adjust
VDC_OFFSET to match with each other. This VDC_OFFSET is the calibration value for VDC.

10. Repeat 1 to 9 for other VDC_TYPE.
11. Repeat 1 to 10 for other Reference Poller Antenna.

12. After calibration is completed, use SAVE function to store the calibration values into the instrument.
The saved configuration can be retrieved by RECALL function later if necessary. Refer to 2.24 for
detail descriptions of SAVE/RECALL.
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