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NCV53480 Quick Start
Guide
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http://onsemi.com

This quick start guide will guide you through the installation process of the NCV53480 evaluation software; the device driver
installation process as well as an initial setup of the NCV53480 for different types of receive and transmit configurations.

The NCV53480 evaluation kit has only been tested using Microsoft Windows® XP operating system. This is the highly
recommended operating system to use. If this operating system isn’t available special considerations can be made.

1. Uninstall any previous version of the NCV53480 evaluation software.
If a previous version of the NCV53480 evaluation software is installed you must first un—install the previous version
before upgrading to the new version. If a previous version is NOT installed you may skip to Step #2.
a. Go to “Start->Contwol Panel->Add or Remove Programs”.
b. Select “NCV53480” and press the “Remove” button.
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c. When prompted if you’re sure you want to remove the program select the “Yes” button.

s = =

Add or Remove Programs

5\ ? ) Are wou sure you wank o remoyve NCYS3480 From wour computer?

k Vs J [ i u]

d. The previous version of the NCV53480 evaluation software will be removed automatically for you.

2. Install the new version of the NCV53480
a. On the CD provided double—click the “setup.exe” application. An installation wizard will start. Before running the
setup.exe program ensure all evaluation boards are unplugged from the target PC.
b. The defaults for the installation should be sufficient for most applications. The screen shots below walk you
through the installation process.

Cancel ¢ Back
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1 NCV53480 ==

Welcome to the NCvb3480 Setup Wizard

The installer will guide pou through the steps required o install NCWE3480 on your compuber.

WwFMING: Thiz computer progran iz protected by copyright law and international treaties,

Unauthonzed duphcation or distnbution of thig program, or any portion of i, may result in zewvere civil

or criminal penalties, and will be prozecuted to the masimum extent possible under the law.

Cancel ¢ Back |

1/Nevs3480 ==

Installation Choices

Chooge what to install.,

Iv |nztall demonstration software
[ Install Matlab files [Matlab must be installed prior ta this installation]

[ Install WBA files

Cancel < Back
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ENevs3480 ==

Select Installation Folder

The installer will install NCWS3480 ta the following folder.

Toingtall in this folder, click "MNest". Tao install to a different folder, enter it below ar click “Browse",

Folder:
C:\Program FileghOM SemiconductoriMCWE2480% Browsze. . |

Tl |

Inztall MCYE3480 for yourself, or for anpone whio uzes thiz computer:

{+ Ewverpone

" Just me

Cancel |

1/Nevs3480 ==

Confirm Installation

The inztaller iz ready to ingtall NCWE3480 on pour computer,

Click "Mext" to start the installation,

Cancel < Back
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15INCY53480 -

Installation Complete

MCYE3480 haz been succezsfully inztalled.

Click "Cloge’ to exit.

Fleaze uze Windomws Update to check for any critical updates to the MET Framework.

3. Install the device drivers for the NCV53480 evaluation board.

a. Plug—in one of the NCV53480 evaluation boards using the Mini—-USB cable provided. Plug—in the other end of the
USB cable into the target PC.

b. If Windows pops up a dialog stating it has found new hardware go to Step #3.c else go to Step #3.h.
c. Select “Install from a list of specific location (Advanced)” and press the “Next” button.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
Thiz wizard helpz you install software for:

AaMIS EVE

\'j If your hardware came with an installation CD
—a= or Hoppy disk, insert it now.

what do pou want the wizard to da?

() Install the software automatically [Fecommended)
(®install from a hst or speciic location [Advanced)

Click Mext to continue,

[ Mewt » I[ Cancel ]

d. Select “Search for the best driver in these locations”. Unselect “Search removable media (floppy, CD-ROM...).”

Select “Include this location in the search”. Select the “Browse” button and navigate to the CD-ROM drive and
select the “Driver” directory. Press the “Next” button.

http://onsemi.com
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Found New Hardware Wizard

Please choose your search and installation options.

(%) Search for the best driver in these locations.

|Jze the check boxes belaw ta limit or expand the default zearch, which includes local
paths and removable media. The best diver found will be inztalled,

[ earch removable media [foppy. CO-ROM...E

Inciude thiz location in the search:
E:\Driver v

() Don't search. | will choose the driver ta inztall.

Choose this option to zelect the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ ¢ Back H Hest » I[ Cancel ]

e. A dialog asking you to continue will be displayed. Press the “Continue Anyway” button.

Hardware Installation

" "_\ The zoftware pou are ingtalling for this hardware:
-
AMIS EVE

haz not passed "Windows Logo testing to werify its compatibilit
with windows =P, [Tell me why thiz tezting iz impartant. )

Continuing your installation of this software may impar
or destabihize the correct operation of your system
either immediately or in the future. Microzoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
pazzed Windows Logo testing.

Cantinue Atyvay ] [ STOP Installation

f. The driver will be automatically installed for you. Press the “Finish” button once the install has completed.

http://onsemi.com
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Found Mew Hardware Wizard

Completing the Found New
% Hardware Wizard
~§

The wizard has finished installing the saftware faor:

AMIS EVE
o

Click. Finish to cloze the wizard,

g. At this point plug—in the second NCV53480 evaluation board and repeat Step #3.c through Step #3.f. Once the
second install is complete you may proceed to Step #4.

h. If Windows does NOT prompt you to install new hardware, then the device driver are probably already installed
on the target PC.

i. You must upgrade the device drivers manually. Go to “Start—>Contiol Panel—>System—>Hardware—>Device
Manager”. Expand the “Universal Serial Bus controllers” tree and right click on “AMIS EVB”.

http://onsemi.com
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Device Manager E]@

File  Action Yiew Help
g 2 =R

=22, FRwBRz-LL ~
+ Q Batteries
{5 Biometric
Blugtooth Devices
_é Cormpuker
“g@ Disk drives
»2 Display adapters
b DVDYCD-ROM drives
{5 Human Interface Devices
= IDE ATAJATAPT controllers
% IEEE 1394 Bus host controllers
Z» Keyboards
") Mice and other pointing devices
Modems
»é Monitors
—|- B8 MNetwork adapters
HE 1394 Met Adapter #2
B8 Cisco Systems VPN Adapter
HE Intel(R) 82566MM Gigabit Metwork Connection
HE Intel(R) Wireless WiFi Link 496545
HE VMware Yirtual Ethernet Adapter For YMnietl
B8 YMware Yirtual Ethernet Adapter For YMnetd
= @ Other devices
‘8 Unknown device
+ B PCMCIA adapters
- ¥ Ports (COM & LFT)
+ ﬁ Processors
+ !L Secure Digital host controllers
+-@), sound, video and game controllers
+ System devices
= é Universal Setial Bus controllers
AMIS EVE
Generic USE Hub
Intel{R) ICHS Family USE Universal Host Contraller - 2530
Intel{R) ICHE Family USE Universal Host Controller - 2831
Intel{R) ICHS Family USE Universal Host Contraller - 2532
Intel{R) ICHS Family USE Universal Host Controller - 2834
Intel(R) ICHS Family LSE Universal Host Cantraller - 2835
Intel{R) ICHE Family USEZ Enhanced Host Controller - 2836
Intel(R) ICHS Family 1USEZ Enhanced Host Cantroller - 2834
USE Roat Hub
USE Roat Hub

e omo L

) ) 3

j. Select “Update Driver” and perform Step #3.c through Step #3.f. If the driver is already installed, then the driver
will be up to date and Windows will respond with the message below. This is fine and you may proceed to Step
#4.

Hardware Update Wizard

Cannot Continue the Hardware
:.'?\‘ Update Wizard

Thee waizard could not find a better match for pour hardware than
the zoftware pou curmently have inztalled,

Chooze what pou want o dao.

Ta keep the curent zaftware, click Finish.

To zearch again in another location, click Back.

[ < Back ]l Finizh |[ Cancel

http://onsemi.com
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k. Plug—-in the second NCV53480 evaluation board and repeat Step #3.i through Step #3.h.

4. At this point it is advisable to re-boot the target PC.

5. You may now start the NCV53480 evaluation software. If an evaluation board is not plugged in at this time, plug—in
one of the boards using the provided Mini—-USB cable. Go to “Start->All
Programs—>ON Semiconductor—>NCV53480.”

If at any time when starting the NCV53480 evaluation software you receive the warning message:

-,

-
USB Warning E
@ Error getting device info From USE device(s).
Please....

1. Close application
2. Reset {or power cvcle) the development board
3. Re-start the application.

Ensure that the evaluation board is plugged in correctly and the device drivers were installed correctly. If the board is
plugged in and the device drivers are installed, then press the “Ok” button, and close the application. Press the “Reset”
button on the evaluation motherboard and try restarting the evaluation software. The picture below shows the location

of the “Reset” button.

Reset Button

If you did NOT receive the warning message and if only one evaluation board is plugged into the target PC, then the
software will startup without any intervention from the user. It is recommended for first time users to only have one
evaluation board plugged in at a time, until the user is confident and comfortable with using the evaluation boards and

software.
However, if two evaluation boards are plugged into the same target PC, the user will be prompted to select the USB device.

=~

) Select USB Device |

||:Ievi|:e_1-‘+'| M [ O k.ay l

http://onsemi.com
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Choose either device_#1 or device_#2. If JP10 is between pins 1 and 2 then the board is device_#1. If JP10 is between

pins 2 and 3 then the board is device_#2. See the provided “Motherboard Schematic.pdf” for details. JP10 is located in
the upper right portion of the motherboard.

If you have two evaluation boards connected to the same target PC, you may start another instance of the NCV53480

evaluation software. This time selecting the other device number that was chosen when the previous application was
started.

The user can determine which application talks to which evaluation board via the status bar.

Ready Software: 1.1.3305.17896; Firmware: device_#1 1.7; ASIC: Y4

The above figure shows the Software version, the board index as being device #1, the firmware version being 1.7 and the
NCV53480 silicon version being 4.

Feady Software: 1.1,3305,17396; Firmware: device_#2 1.7; ASIC: W4

http://onsemi.com
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The above figure shows the software version, the board index as being device #2, the firmware version being 1.7 and the
NCV53480 silicon version being 4.

If using two boards simultaneously it is recommended you label the boards with some sort of “sticky” or other readable
notifier to reduce confusion when dealing with two evaluation programs.

6. Familiarize self with evaluation software. If a evaluation board is not plugged in at this time, plug—in one of the
evaluation boards. Re-start the NCV53480 evaluation software.
a. The default page displayed when starting the application is the “Utility” portion of the “Demonstration” page.

‘U NCV53480 m=x]

Ble  Cptions  Help

{Demansiation |

ter Table | C-Code|| Timing Diagiam | Schematics & Graphs General Config. | Configuration & | Configuration B
ctium Analyzer | Uity =)

Contnous Trans
FM Enatle
&M Enable
FM Encoding NRZ V]

AM Encoding NRZ v

Transmit Data Fieceive Data

Test Mux

AMGFIO Default
DCLE Default
DRXTX Default
FMGPID Default

FRACTIVE
SYSCLK
RINT

ADC Poll Time
ADC Poll Time.

Unable to communicate with USE. Software: L,1.3461.14221; Baard: 1,1,346114221 Frmware: Unknown; ASIC: Unknown

You will familiarize yourself with this page in the next step, so for now we will skip any explanation.

Note on the right side of the application there are three tabs with each having its own property window: “General
Config”, “Configuration A”, and “Configuration B”. These property windows are always visible in the application
and are the main interface to setting up the NCV53480 for its different modes of operation.

If the user clicks on a specific property in any of the property windows the window just below will give a short
explanation as to the property’s function.

For example, if you click on “RF Frequency” in the “General Config” view the help window will look like the figure
below. Much of the information in the help window is duplicated in the datasheet and/or design specification.

http://onsemi.com
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RF Frequency

Setting the BF channel frequency iz done through the RFE
Drivider register, along with the BF Frequency[2:0] regizters.

The BF Divider reqizter iz uzed ta specify the integer portion of
the divide walue, and the RF Frequencu[2:0] registers are uzed
to specify the fraction.

The BF Divider reqizter = round[RF Freguency / Crestal
Frequency]

The RF Frequency registers = [[RF Frequency ¢ Crostal
Frequency] - RF Divider reqister] * 262147

The user is encouraged to examine several different properties in “General Config”, “Configuration A” and
“Configuration B” and try changing some of them.
b. Next click on the “Register Table” tab to move to the register table interface.

U NCV53480 =X
Fle  Optons  Help
Demanstation| Register Table | C-Code | Timing Diagiam| Schematis & Graphs General Corfig. | Corfigurlion 4 | Configuration B
Flegiter Name. Addiess| Value Fegister Name. Sddess| Value Fiegister Name Sddess) Wale Register Name Sddess| Vaue ||~ | [53]%)
Command Register 0400 | 0400 || Cig Pachet Lergh OA1E | 0400 || CigB FSK Detector Config | 045 | 0400 || PacketDaia(10] 0:75 | 00 Extemnal Components
Status Register A 0401 | 0400 | CigA Data Ratel1] 0:1F | 000 Packet Data(3] 0:76 | 0400 18] (el Ut
Stotus egister B 02 | 0:00 || Cig & Data Fetel] 020 | 000 || P4 Contiol 050 | 0:00 || Packet Datalf] 077 | 000 L Dneee,
Status Register C 0403 | 0400 || Cig A COR Cosficients 0x21 | 0400 | Cipstal Tim 051 | 00 || Packet Datal7] 78 | 000 Inf.PLL Lock Time?  False
RF Dhicer 0404 | (400 || Cig & Start Detect Thieshold | 0x22 | 0400 | Quick Stat Trim 0652 | 00 || Packet Datale] 073 | 000 Stanchy Mode CustalOn
SYSCLK Fiequency  OHz
RF Frequencyiz) 0405 | 000 || Dig A Start Delect Fallen | 023 | 0400 || AC Tim 063 | 0400 || Packet Dalal5] a4 | 000 1AL Select 20 MHz
RF Frequency1] 005 | 000 || Dig A ASK Detector Corfig | 0428 | (400 || Anlog Trim 064 | 000 || Packet Datald] 78 | 000 B RF Seltings
RF Fiequency[0] 0407 | 0400 || Cig A FSK Detector Config | 0x25 | 000 | Fiter Trim 0455 | 0400 || Packet Detel3] 0:7C | 000 E:Z::Z: g::;:@ E:"Z‘E'
Peak Deviatonl1] 008 | 000 Recsiver Trim 086 | 0400 || Packet Datal2] 0D | 000 Locpfiter Select Evternl
Peak Deviation(0] 0409 | 0400 || Cig B Sriff Options 0:30 | 0:00 | |RF PLL Tim 057 | 0400 || Packet Data{1] G7E | 0400 PA Riefesence Bain1:0
Chanrel Spacigl1] 04, | 0400 || Cig B Rceive ptions 031 | a0 || Arterna Tim 0458 | 0400 | Packet Datal0] 0:7F | 000 e :qzz::;" i
Charel Spacing[0] 008 | 0:00 | |CigB Transceiver Dplions | 0432 | 0400 | RSS! Tim 053 | 0400 | Andlog Test Mt 60 | 000 FF Pawer 0
General Qptions 000 | 000 || Dig B CDR Tptions 038 | 00 ||FSK Offeet Tim 05 | 000 ||RF Testbus el | 000 - o
GPO Configuation 000 | 0400 | Cig B Sriffinerval 0634 | 0400 || XTAL Curtent Tiim 068 | 000 || PLL Test Mode 62 | 000 DELE Defautt
ADC Interval OW0E | 000 || Cig B Receive Dwel 0435 | 400 ||LNAK Temperawe Tim | 04GC | 0400 | | Analog Test Mode 63 | 000 DRXTX Defauit
(Cig B Energy Threshold 0x36 | 0400 | User Datal1] 045D | 0400 || Manusl IPtat Tim 034 | 000 ;’QEP‘D gz:z:::
Cig & Snif Dplions 0610 | 000 || Clg B Wake Patien1] 037 | 00 || User Datalt] 05 | 00 RXACTIVE Defaut
Ctg & Receive Options 011 | 0400 || Cig B Wake Pattem(0] 0438 | 0400 || Checksum 045F | 0x00 || Digtal Test Mode & 0:30 | 0400 SYSCIk: BT
Cig & Transoeiver Options | 0+12 | 0400 || Cig & Chip (1] 0439 | 000 || EEFROM Unlock 060 | 000 || Digial Test Mode 8 81 | 000 2N Deat
Cig & COR Options 0413 | 000 | Cia & Chip ID[0] 0 | 000 Digial Test Mus A 82 | 000
Clg & Snf Interval 0014 | 000 || Dig B Wake Patem Chip ID...| 0438 | (400 || Temperaire ADC Data 0468 | 0400 || Digital Test Mur 8 3 | 000
Clg & Receive Duel 0415 | 000 | |Dig B Wake Paltem Chip ID...| 043C | (400 | Channel1 ADC Data 068 | 0400 || Digie Test Mus C 84 | 0:00
Cig & Eneray Threshold 0416 | 0:00 | DigB Chip DDwell Time | 043D | (400 | Channel 2ADC Data 046C | 0400 ||EEPROM Test Mode 0:95 | 0:00
Clg & Wk Palter1] 0417 | 000 || Cig 8 Packet Lergth 043 | 0400 || Channel 3ADC Data 060 | 0:00 || EEPROM Data 0:95 | 0:00
Cig A Wk Pater(] 0413 | 000 || Dig B Data Ratel1] 0F | a0
Cig & Chip D[1] 0013 | 000 || Cig B Data Rate[n] 000 | 00 || Packet Datal15] 0:70 | 0400 || Siicon Revision Number | 030 | 0400
Cig & Chip ID[2] 0¢14 | 000 || Cig B CDR Coeficients 0ui1 | 000 || Packet Datal14] 071 | o0
Cig & Wake Pallem ChiplD...| 018 | 0:00 || Cig B StartDetect Thieshold | 0442 | 0400 || Pasket Dalal1d] 072 | 0
Cig & Wake Pallen Chip D...| 0+IC | 0x00 || Cig B StartDelect Pallen | 043 | 0400 || Packet Dalal12] 073 | 0
vl
ADC Poll Time:
ADC Pol Tire.
Unable to commuricate with USE. Software: 1. 3461.14221; Board 1.1,3461,14221 Firnware: Unknou; ASIC: Urknown

While this register table isn’t meant to be the main interface for setting up the NCV53480, it can be a useful guide.
Both the register table and property windows are simultaneously updated.

http://onsemi.com
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Try changing the “RF Frequency” in the “General Config” property window and note how registers 0x04 through
0x07 change. Also try changing the “Peak Deviation” in the “General Config” and note how registers 0x08 and 0x09
change.
Now try doing the opposite. Change the RF Divider register by typing in “04 10” (without the quotes) and pressing
enter in the command line at the bottom of the application. This will write 0x10 to register location 0x04. Note how
the “RF Frequency” in the “General Config” property view has been changed.
Hover your mouse over any location in the register table and the register contents are shown in the tool tip window,
which is located below and to the right of the register table. Try hovering over different register locations and see the
tool-tip window update.
As stated before, this isn’t meant to be the main interface for setting up the NCV53480 but is useful for examining
specific register contents. The user can also save or dump the register contents via “File—>Save Register Contents”
This is valuable for remote debugging of silicon issues.

c. Now change to the “C—-Code ”tab page.

U NCV53480 M=

Fle Options Help

Demonstration | Register Table | C:Code | Timing Disgram | Sehematics & Graphs feneral Config. | Configuration A | Configuration B
~] | 8241
Exteral Components
icfine COMMAND_FEGISTER 000 B General Options
idfine STATUS_REGISTER A D1 ADC Poll Time: e
idefine STATUS_REGISTER B 002
tdefine STATUS_REGISTER C 0:03

7
77 These define the register lacalians.

EEPROM Acces Locked
Int.PLLLock Tme?  Fake
tdefine RF_DIVIDER, 004 Standby Mode Ciystal On
tdefine RF_FREQUENCY_2_ 0405 SYSCLK Frequency 2
icefine FF_FREQUENCY_1_ 0408 XTAL Seleot 20 MHz

idfine PEAK_DEVIATION_T_0:08 B RF Settings

idfine PEAK DEVIATION 0 0:09 Channel Select Center
icfine CHANNEL_SPACING {_ (i Channel Spacing aHe
idfine CHANNE L_SPACING_0_ 0408 Loopfite Select Evtornal

tcefine GENERAL OPTIONS 0:0C BA Reference a0
idefine GPD_CONFIGURATION 00D Peak Deviation it
icfine ADC_INTERVAL D0E FF Frequency 43292 MH2

FIF Power [
icfine CFG_A_SNIFF_OFTIONS 0410 T
dfine CFG_A_PECEIVE_OPTIONS 011

tdefine CFG_A_TRANS CEIVER_DPTIONS 0412 AMGED Default
tdefine CFG_A_COR_OPTIONS 0413 DCLK Defaut
icfine CFG_A_SNIFE INTERVAL 014 DRXTX Defaut
idfine CFG_A_PECEIVE_DWELL 0415 Ehice e
icefine CFEG_A_WAKE_PATTERN_1_ 0417 GRD Defaut
tcfine CFG_A_WAKE_PATTERN (_ 018 FIGACTIVE Defout
fidefine CFG_A_CHIP_D_1_ 0419 SYSCLK Defaut
e CFG_A_CHITI0_0 014

icefine CFI5_A_WAKE_PATTERN_CHIP_ID_LENGTH 0:1C s Defout
e A~ WAKE PATTERN G0 TERESHOLD 0B

icfine CFG_A_CHIP_ID_DWELL TIME T1D

icfine CF5_A_PALKET_LENGTH 41E

idfine CF5_A_DATA_ FATE_{_uiF

icefine CFE_A_DATA RATE 0_ 0420

tcefine CFG_A_CDR_COEFFILIENTS D21

icfine CFG_A_START DETECT | THRESHOLD 022

fickine CFG_A START_DETECT PATIERN &

icefine CFE_A_ASK_DETECT OF_CONFIG 0+ o

tcefine CFG_A_F FSK DETEETDH _CONFIG 025

tdefine CFG_B_SNIFF_OPTIONS 0430
idefine CFG_B_RECERE_DPTIONS 0w
tidefine CFG_B_TRANS CEIVER_DPTIONS 0132
tidefine CFG_B_CDR_DPTIONS 033

A_RATE_1_ 043F

tdefine CFG_B_FSK_DETECTOR_CONFIG 0x45

tidefine PA_CONTROL 0450
#tdlefine CRYSTAL_TRIM 0451 ADC Poll Time:
idefine QUICK_START_TRIM 0:52 ADC Pall Time.
icefine RC_TRIM 0453
cfine ANE| NG TRIM 54

Unable to commuricate with USE. Software: L,1,3461.14221; Board: 1,1,3461.14221 Firware: Unknown; ASIC: Unknown

The C-Code tab page is for software developers to quickly setup the NCV53480 using their own specific
micro—controller. The code can be saved to a C file via “File—>Save C Code”.

The values in the C—Code text box are updated automatically any time a property changes and/or a register value is
written.

http://onsemi.com
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d. Change to the “Timing Diagram” tab and change to the “Configuration A” property window.

U AMIS-53480 8=

Ele  Cptions  Help

Demonstration | Register Table | C-Code |} Timing Disgram || Schematics & Graphs General Config. | Cenfiguration A | Configuration B
=1
Wake On Pattern, Buffered Receive e
Bl Data Rate Settings
AMDala Rate 1 kbps
TransmitProgmble (N= | Transmil Preamble (N = FM DalaRate 0kbps
Transmit Preamble (N = 1) e 0 prelmienriend| | chipID | Peyload e
Activy Check Disabled
Masieiin Sl iival Tivs Minimum Receive Dwell____Minimum Coda CDR Enable? Tie
Time vl Tive~ Input Data ASK
Siff Interval Timer_ ) n Payload Encodling NRZ
Sl il Wake Fattern Encoding  NFZ
searcntor Bl Detector(s) Configuration
Wake Pt — g sl ————— [ AMBPIO Configualin ASK Sliced Data
Feceive Dwell Time Receive Dwel Time ASK Delector Ensble?  True
ASK Fier Vahue 2kHz
Sede Dvel Timer ASK Slice Mode RC Integrator
< RBiTime FMGPIO Corfiguation  FSK Sliced Data
Saarch for
g  — N FSK Detector Enable?  True
FSK Fier Value 24 kHz
Packt Countar 000 [ox01] —_J4=P] FSK Gain 21 v kHz
[T - Pl FSK Siice Mode R Integrator
BitTime B Miscallenous
XINT i IF Eanduith 100 kHz
Packet Length 2
Tiansmit bode Asynchionous
& Sniff Mode Options
Channel 1 Enable? False
Channel 2 Enable? False
Charnel 3 Enable? Faise
Siiff Enable? Fakte
Sriff Inerval Time Onsec
5 Wake-Up Configuration
Chip ID 00000
Chip ID Length i
Chip ID Threshold [
Code Dwall Time Infinity
Eneray Thieshold 120

Receive Dwel Tive Infinity

Wake Patiem Length 0

Wake Patiem Thieshold 0

Wiake Up Patiern 00000

Wake Up Seheme Wake On Pattemn

Packet Length
1§ this value is 210 then the part wil not buffer any data upon
receive.

Ifthis value is norzera then the pat will bulfer the number of
bits specifiedinto the recieve bufer

Ifthis value is zera then the ASIC willissue an interrupt ahter
the chip id i found.

11 tis value is non-2er0 the ASIC wil star bulfering the payioad
afterthe chip i is found and ssus an nterrupt ater al the
payload has been bulfered

Ready Software: 1,1,3308,15718; Firmware: device_#1 1.7; ASIC: V4

This dialog shows an indicative timing diagram for some key parameters when setting up the NCV53480 different
receive modes of operation. You are encouraged to change the “Wake Up Scheme” and “Packet Length” and see how
the timing diagrams are updated.

This document will not try to explain the different modes of receive operation. That is explained in detail in the
datasheet and/or design specification. This is only meant to show how to access these timing diagrams for information
purposes only.

e. Change to the “Schematics & Graphs” tab page and then select the “NCV53480 Board” tab page. This shows an
indicative schematic of the NCV53480 daughter board. The actual daughter board schematic can be found on the
CD titled “Daughterboard Schematic.pdf” Note that the RF match shown in the schematic is for a single antenna,
while that may not match the daughter boards you have, this will have no affect on the software and/or the
hardware. This schematic is for information purposes only.
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f. Change to the “Schematics & Graphs” tab page and then select the “ASK Detector” tab page.
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Time Chip ID 00000
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Ready Software: 1,1,3308,15718; Firmware: device_#1 1.7; ASIC: V4

This page shows a simulation of the ASK slicer. It has several input parameters:

i. The “ASK Slice Mode” in the “Configuration A” property window. Try changing this value and see how the
simulation responds. Note how the indicative schematic changes when changing the slice mode.

ii. The “C4” and “C5” capacitor values in the “General Config” property window. The user will need to expand
the “External Components” category to see these values. If the “ASK Slice Mode” is either “RC Integrator” or
“Dual Peak Detector” changing these capacitor values will change the simulation results.

iii. The “Transmit Preamble” and “Preamble Count” in the “Demonstration” tab page. The simulation uses these
values as the input stream. You will need to change the “Transmit/Receive Control” to “Packet”. To change
these values. You can try changing these values and see the affect.

iv. The “AM Data Rate” in the “Configuration A” property window.

g. Change to the “Schematics & Graphs” tab page and then select the “FSK Detector” tab page. This is very similar
to the “ASK Detector” tab page, only it uses the FSK detector.
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h. Change to the “Schematics & Graphs” tab page and then select the “Transmit Control” tab page.
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Standby Mod Cystal On
SYSCLK Frequency O Hz
FuGPIO[_> XTAL Select 20MHz
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Synchronous Transi Channel Select Center
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DRXTX
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RF Match
Synchronous Transmit && ]
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This page shows an indicative schematic and timing diagram for the different transmit modes of operation. More
details can be found in the datasheet and/or design specification.

7. Running the Continuous Transmit and Receive configurations.
a. If the evaluation board and software are already running you may proceed to Step #7.b else plug—in one
evaluation boards and start an instance of the NCV53480 evaluation software.
b. Connect the transmit SMA connection of the daughter board to a spectrum analyzer.
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c. In the evaluation program select “File—>Load Configuration”.

) AMIS-53480

File | Options  Help

| Load Configurakion |

Timing L

Save Configuration

T

Save Hiskary
Save Register Conkents

Source Reqgiskers/History

.

Save C code

Exit Alt+F4

A Enable
FM Encading NRZ ™

d. This will bring up an Open File Dialog. Open the file “continuous.cfg” on the CD-ROM. This will setup the
NCV53480 to receive/transmit both ASK and FSK data simultaneously.

e. The jumpers on P1.7 and P1.3 NEED to be connected on the motherboard to utilize the continuous transmit
functionality of the demonstration software. Connect these jumpers on the motherboard board. These jumpers
should only be connected when utilizing the evaluation software for continuous transmit. If these jumpers are
connected during receive it can severely affect the NCV53480’s sensitivity. See “Motherboard Errata.pdf” for
details.
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f. You can then put the evaluation board into continuous transmit. Press the triangle on the right side of the
“Transmit” button and press the “Configuration A.” button.

Tranznit -

Configurakion &

Configuration B

Set Recommended
Receive Reqgizters

g. You should then be able to probe the AMPGIO and FMGPIO test points on the daughter board, and observe a
“010101...” bit pattern at 1 kbps and 20 kbps on these pins, respectively. The figure directly below shows the
AMGPIO and FMGPIO locations on the daughter board.

Notice that in the “Configuration B” property window the “AM Data Rate” is set to 1 kbps and the “FM Data Rate”
is set to 20 kbps.

M=%
General Config. | Configuration & ¢ Configuration B |

=14 | E

El Data Hate Settings
Ak Data Rate 1 kbpz
Ftd Drata B ate 20 kbpz

El Data Hecovery Configuration
Activity Check Dizabled
CDR Enable? True
[rput Drata ASK.
FPavlaad Encoding MRS
Wake Pattern Encoding | MRE
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In the asynchronous transmit mode of operation the AMGPIO controls the PA enable and the FMGPIO controls the
LO. Note that the FMGPIO doesn’t toggle when the AMGPIO is a ‘0’, since the PA will be disabled when AMGPIO
isa ‘0.
The user can examine an indicative schematic and timing diagrams for the transmit control in the evaluation software
by selecting the “Schematics & Graphs” tab then the “Transmit Control” tab.

h. The user can then press the “Stop” button and note that the transmitter shuts down.

Stop -

Receive

Set Recammendead
Receive Reagizters

i. The user can then put the board into continuous transmit using configuration B. Press the “Transmit” button and
select “Configuration B.”

Tranzmit i

Configuration & i
Configuration B

Set Recommended
Feceive Reqgisters

j. Now probe the AMPGIO and FMGPIO test points on the daughter board, and observe a “010101...” bit pattern at
2 kbps and 10 kbps on these pins, respectively. Notice that in the “Configuration B” property window the “AM
Data Rate” is set to 2 kbps and the “FM Data Rate” is set to 10 kbps.

REX)

General Config, || Configuration & | Configuration B
=

E Data Rate Settings

E Data Hecovery Configuration
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k. The user can start/stop the transmitter as much as they would like. It is recommended the user changes the transmit
data and encoding data and trying several different transmit options and seeing the affect of these changes on the
AMGPIO and FMGPIO.

o) AMIS-53480

Eile  Options  Help

Demonshration | Register Table | C-Code | Timing Diagra

Ltility | 5 pectrum Analyzer | tabPaged

Tranzmit/Aecieve Contral

) Packet

il v

Continows Transmit Contral

Fi Enable

A4 Enable

FM Encoding NRZ v

Ak Encoding MNRZ -

1. This continuous transmit mode of operation can be used to measure different aspects of the transmitter of the
NCV53480 for different configurations, i.e. “RF Power”, “PA Reference”, “Peak Deviation”, “RF Frequency”,
etc.

For instance if you wanted to measure the NCV53480 current draw at maximum output power, you would

i. Place a current meter across JP1 on the motherboard. See the figure below for the location of JP1. If you

disconnect JP1 and add a current meter you have disconnected the supply from the NCV53480. It is advised
after you connect the current meter to shut down the evaluation software; reset the motherboard via the reset
push button; and re—start the evaluation software.

ii. Change the “RF Power” property in “General Config” property window to 255.

iii. Change the “PA Reference” property to “Gain 2.0”.

iv. Change the continuous transmit data to “7711” and “AM Encoding” to “NRZ” such that we transmit CW.

The current meter will display the current draw of the NCV53480 and the spectrum analyzer should show ~10 dBm

output power.

Currently the daughter boards should be setup to run off of the USB power. It is possible to run the daughter board

(i.e. the NCV53480) at a different supply. See Step #9 for details on running the NCV53480 off of a DC supply.
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m. For the remaining section we’ll refer to the current evaluation board as the “Transmitter”. You can now connect
the second evaluation board & start another instance of the evaluation program. We’ll call this second board the
“Receiver”. It is useful to put the evaluation software that corresponds to the board that is physically on the “right”
on the right side of the screen. And place the evaluation software that corresponds to the board that is physically
on the “left” on the left side of the screen.

Connect the TX SMA of the “Transmitter” to the RX SMA of the “Receiver”. It is advised that a 20dB attenuator is
used between the TX SMA and RX SMA, this is because at even the minimum output power it is possible to saturate
portions of the receive chain.

n. Load the “continuous.cfg” in the “Receiver” evaluation program like you did in Step #7.c. If you’ve made any
changes to the “Transmitter” configuration you should re—load the “continous.cfg” in the “Transmitter”
application.

o. Place the “Transmitter” board in Transmit configuration A, like in Step #7.f Place the “Receiver” board in receive
mode using configuration A, by pressing the “Receive” button and the “Configuration A”.

Tranzmit

Receive

Configuration &

Configuration B

p- The user can now probe the AMGPIO and the FMGPIO on the “Receive” board. The user should notice the
AMGPIO is the ASK sliced data and the FMGPIO is the FSK sliced data. The AMGPIO and FMPGIO should be a
“101010” bit pattern at a 500 bps rate and 10 kbps data rate, respectively. Note the FMGPIO will “chatter” when
the AMGPIO is a ‘0’, since no signal is being received at this time.

The user should now shut down the receiver via the “Stop” button. Change the configuration A “AMGPIO
Configuration” to “Analog RSSI Out” and the “FMGPIO Configuration” to “Analog discriminator out”.
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1

=0

General Config. | Configuration & | Configuration B

El Data Rate Settings

E Data Recovery Configuration

E Detector[z] Configuration

Put the part back into Receive mode. The user should notice AMGPIO and FMGPIO are RSSI and the discriminator
output, respectively.
Now probe the DCLK and DRXTX probe points. These are the recovered baud clock and data, respectively. Note that
the DRXTX pin is the ASK recovered data & not the FSK recovered data. This is because the “Input Data” is “ASK”
and not “FSK”, shown in the figure directly above. In Step #7.q the user will utilize configuration B which recovers
the FSK sliced data.

g. It is recommended the user repeats Step #7.p and Step #7.0 utilizing configuration B in both the “Transmitter”
and “Receiver”. Remember to stop transmitting in the “Transmitter” evaluation software and re—start it using
Configuration B.

r. This continuous receive functionality can be used to measure certain receive characteristics of the NCV53480,
such as sensitivity, receive current, etc. You are encouraged to connect a signal generator to the “Receiver” board
and place it in receive mode configuration A. You can then measure the sensitivity by examining the DRXTX pin
and measure the receive current by placing a current meter across JP1 on the motherboard.

. Running the Packet Transmit and Sniff configurations. The previous example is meant to show the functionality and

performance of the RF and Analog portions of the NCV53480. This section will show some of the functionality of

the digital portion, such as Sniff Mode, Wake—On-Enegy, Wake—On-Pattern, dual configurations, etc.

a. If an evaluation board is already plugged in and the software already started proceed to Step #8.b else plug—in one
evaluation boards and start an instance of the NCV53480 evaluation software.

b. In the evaluation program load the “WakeOnEnergy.cfg” on the CD-ROM drive file via “File—>Load
Configuration”.

c. At this point the jumpers on P1.7 and P1.3 should be removed from both motherboards.

d. The user should then put the NCV53480 into Transmit Configuration A mode as in Step #7.f. Probe the AMGPIO
pin and DRXTX pins to examine the PA Enable and transmit data, respectively.

e. In this example the transmitter will periodically burst every 300 msec a defined packet. The packet will include...

i. A preamble specified by the “Transmit Preamble” text box for N times, where N is specified by the “Preamble
Count” box.
ii. A Start—-Of-Frame (SOF)
iii. The Chip-ID, specified by the “Chip ID” property in the “Configuration A” property window
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iv. 3 bytes (24 bits) of random data specified by the “Packet Length” property in the “Configuration A” property
window.
This “Transmit Data” window will display the values current being transmitted.

Ltility | Spectum Analyzer | tabPaged

Stol -
Packet P
Continous
Receive

Set Recommended
FM Enatle Receive Regizters
AM Enable

Trarzmit D ata Receive Data

0x50 0x56 OxD0O

f. You should see the transmitted data on the DRXTX line via an oscilloscope.

g. If a second board isn’t plugged in you should plug—in the second evaluation board; start another instance of the
evaluation software and load the “WakeOnEnergy.cfg” file. For future reference we’ll call the first board the
“Transmitter” and the second board the “Receiver.” Hook the TX SMA of the “Transmitter” to the RX SMA of the
“Receiver.”

h. Put the “Receiver” board into Receive Configuration A, much like in Step #7.0.

i. Notice the “Receive Data” text box being updated periodically with 3 bytes of random data.

j. You are encouraged to stop both the “Transmitter” and “Receiver” and change the “Payload Data” to “PER” and
restart both the “Transmitter” and “Receiver”. At this time the user should notice the “Receive Data” text box
being updated with the results of the Packet—Error—Rate tester.

k. Change the “Payload Data” back to “Random”. The user can now try changing several different settings &
seeing the affect it has on both the receiver and transmitter.

i. Change the “Packet Length” in “Configuration A” property window of both the “Transmitter” and “Receiver”.
This value can be from 0 to 128.

ii. Change the “Chip ID” and “Chip ID Length” in “Configuration A” property window of both the
“Transmitter” and “Receiver”. Refer to the datasheet and/or design specification on details of the Chip ID and
Chip ID Length in Wake—On-Energy mode.

iii. Change the “Transmit Preamble” and “Preamble Count” in the “Transmitter” and the “Sniff interval Time” in
the “Receiver”. The maximum Sniff Interval Time is the length of the preamble. In this mode of operation the
length of the preamble is the “Preamble Count” * Length(“Tranmit Premable”) /| AM data rate. You are
encouraged to examine how the Sniff Interval has an effect on the Receive current.

iv. Change the “Payload Encoding” in “Configuration A” property window of both the “Transmitter” and
“Receiver” from “NRZ” to “Manchester” to encode/decode the payload using Manchester encoding.

v. The user is welcome to “play” around with ASK detector configurations; data rates; code dwell timers; receive
dwell timers; encoding schemes, etc.

L. Stop both the “Transmitter” and the “Receiver”. Load the “WakeOnPattern.cfg” file from the CD-ROM.
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m. Enable the “Transmitter” to Transmit using Configuration B, like in Step #7.i and enable the “Receiver” to receive
using configuration B. This will demonstrate the Wake—On—Pattern functionality using Configuration B. The user

is encouraged to change several options affecting the receiver and/or transmitter in “Configuration B” and seeing
the effect this has.

9. There is a lot of functionality of the NCV53480 that isn’t shown in this Quick Start Guide. The functionality not
covered includes, but is not limited to.
a. Sniff Mode with both Configuration A and Configuration B active. This is not shown because it would require two
transmitters.
b. Channel assessment to determine which channel has the lowest noise floor.
c. Temperature sensor functionality.
d. IF Filter bandwidth performance
e. Various wake—up parameters, encoding styles, detector configurations, filter settings, etc.
f. Wake—-On-Energy and Wake—On-Pattern using recovered FSK data.

10. Running the NCV53480 daughter board off of a DC supply.

a. Connect JP3 between pins 2 and 3 to run the NCV53480 off of a DC supply. Connect JP3 between pins 1 and 2 to
run the NCV53480 off of USB Power. Pin 1 is on the right side and pin 3 is on the left side in the orientation
shown in the figure below.

b. Connect the DC power supply to the banana jacks J1 and J4. J4 is the positive supply and J1 is the negative supply.

c. You may remove JP1 to measure the current draw of the NCV53480 in certain modes of operation such as Sniff,
Standby, Receive and/or Transmit
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