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1 ABBREVIATIONS

Abbreviation Explanation

DUT Device Under Test

EOOS Execute out of SRAM. Mode where the CPU executes code out of the 4K SRAM
instead of the OTP which is the default mode.

IF Intermediate Frequency. The IF is a frequency to which the carrier frequency is
shifted as an intermediate step in reception

LBT Listen Before Talk. In Z-Wawe a logarithmic average of RSSI measurement is
performed ower at least 128us

LO Local Oscillator

OTP One Time Programmable Memory. The normal program memory (64kB) in the
400-series

PHY Physical Layer — Refer to the Open Systems Interconnection Reference model
(OSI-model)

RF Radio Frequency

RX Receiver

RSSI Received Signal Strength Indicator

RxD Received eXchange Data. UART RX pin

SDK Software Dewvelopment Kit

SOF Start of frame indicator byte

TxD Transmitted eXchange Data. UART TX pin

X Transmitter

UART A universal asynchronous receiver/transmitter (usually abbreviated UART)

2 INTRODUCTION

2.1 Purpose

The purpose of this document is to describe how to use the Micro PVT tool on devices based on the 400-
series chip.

The document does not cover programming of the chip or how to use a terminal / host controller
2.2 Audience and prerequisites

The audience of this document is developers within and outside Sigma Designs using the 400-series
chip. No special prerequisites are required prior to reading this document.

Sigma Designs Inc. Abbreviations Page 1 of 17
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3 MICROPVT TOOL

3.1 General Description

The purpose of the Micro PVT tool is to be able to check the RF performance of a device without
programming the OTP and regardless of the contents stored in the OTP. The tool is designed with the
same RF PHY as used by the Z-Wawe protocol. This makes the tool suitable to investigate the RF
performance of un-programmed or already programmed devices and also when performing PVT
measurements®. The only requirement for using the tool is that the programming interface to the chip
must be available and also the UARTO interface for communication.

The Micro PVT tool is split into two parts, a receiver part, Micro PVT-RX, and a transmitter part, Micro
PVT-TX In order to measure sensitivity of a device both program parts are needed as one device must
be programmed as receiver and another device as transmitter. However the two parts can also be used
as standalone programs to measure RF performance such as RSSI lewels, LO leakage, transmitter
characteristics etc.

The interface of the Micro PVT tool is shown below on a pair of devices with one transmitter and one
receiver. The two devices can be controlled each using a terminal or a host controller,

Rl e ol N e ) = Teye T rin T
File Edit Setup Control ‘Window Resize F

Micro PUT-TH Eiﬂﬂkh:i.t(ui.ﬂ

Press £f.T.t.c.C.p.a or

Enter freg in kH=z=
7

Version number may
deviate in SDK

bl e ol YU B - 1Tz ra Tegin
File Edit Setup Control ‘Window Resize |

Micro PUT-RX (i88kbit vi.@

Press f,.» . R.a.h.e or =

Enter fregq in kHz=
7

Fgure 1: Micro RF Link. NOTE: The version number may by different in the SDK

Y In order to comply w ith RF frequency precision a calibration of the XTAL is needed. See also section 3.4.1.7

Sigma Designs Inc.
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3.2 Starting up

In order to run the tool the chip must be programmed in a special EOOS (execute out of SRAM) mode. In
this mode the chip ignores the contents of the OTP and executes code out the 4K SRAM. The 4K SRAM
is then used for both program memory and data memory. The limited RAM places some constraints on
the functionality of the tool. A few compromises have been needed in order to meet the small target:

1) Only one active RF channel (no frequency agility)

2) Each of the two Micro PVT parts has been divided into 3 executables. One for each baudrate:
One for testing 9.6kbit, one for testing 40kbit and finally one for testing 100kbit.

The Micro PVT software is a tool that runs entirely in the DUT. The tool requires connection to a terminal
on a PC for communication or some kind of a host controller. A good example of a terminal that works
with Micro RF Link is Tera Term that can be downloaded from the internet. The Micro PVT connects to
the terminal using UARTO on the chip. The terminal must be set up for 115.2 kbaud with 8 bit data, no
parity and one stop bit. Local echo should not be enabled as the Micro PVT automatically echoes the
received input. For usage with a host controller in a production setup please refer to APPENDIX B:
Usage of Host controller.

Tars ey Szplal uure sainy d
o
Baud rate: 115200
Data: § bit
Parity: none
Stop: 1 bit
Flow control: none

Transmit delay

0 msecichar 0 mseciline

FHgure 2: Setting up the Terminal

As there exist two versions of IO configuration for the 400-series chip there are versions available for
both SD3402/ZM4101 and for ZM4102.

The total list of different files is listed in the table below:

File RF Baudrate 10 configuration
micro_pvt_rx_9k6_calval.hex RX 9.6kbit/s SD3402 / ZM4101
micro_pvt_tx_9k6_calval.hex X 9.6kbit/s SD3402 / ZM4101
micro_pwvt_rx_9k6 zm4102_calval.hex RX 9.6kbit/s ZM4102

Sigma Designs Inc. Micro PVT tool Page 3 of 17
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micro_pvt_tx_9k6 zm4102_calval.hex TX 9.6kbit/s ZM4102
micro_pwt_rx_40k_calval.hex RX 40kbit/s SD3402 / ZM4101
micro_pwvt_tx_40k_calval.hex TX 40kbit/s SD3402 / ZM4101
micro_pwvt_rx_40k_zm4102_calval.hex RX 40kbit/s ZM4102
micro_pwvt_tx_40k_zm4102_calval.hex X 40kbit/s ZM4102
micro_pwvt_rx_100k_calval.hex RX 100kbit/s SD3402 / ZM4101
micro_pwvt_tx_100k_calval.hex X 100kbit/s SD3402 / ZM4101
micro_pvt_rx_100k_zm4102_calval.hex RX 100kbit/s ZM4102
micro_pwvt_tx_100k_zm4102_calval.hex X 100kbit/s ZM4102

Table 1: Programming files

To establish a link two files are needed: For instance to make a 100kbit link between two SD3402 use
micro_pvt_rx_100k_calval.hex and micro_pwvt_tx_100k_calval.hex.

For how to program the devices under test please refer to the programming tool documentation.

3.3 The RF link

The link test is performed by transmitting a known frame format from the transmitter to the receiver. The
frame format consists of preamble, SOF (start of frame), HomelD, NodelD, a byte counter and a
sequence of pseudo random data (refer also to section 3.4.1.2). The seed of the pseudo random data is
the counter value, The receiver accepts valid frames? and calculates the number of lost frames based on
the counter value®.

Based on the number of valid frames and the number of lost frames the receiver can estimate the
success rate for receiving frames. The tool is also able to measure the RSSI strength of the incoming
frames.

It is possible to set an arbitrary RF carrier frequency using the terminal. Howewer itis strongly advised
only to attempt tests at the target frequency of the device due to matching components, chip constraints,
SAW filter etc. In order to comply with RF carrier precision for PVT the XTAL calibration constant from
production must be entered.

Reciever_Side

The receiver part of the Micro PVT tool can be used in order to place the DUT in receive mode, receive
frames from the Micro PVT-TX and to sample the RF environment using RSSI.

2 valid frames are defined as frames that match the transmitted format w ithout any bit errors.

% Note: If more than one transmitter is enabled then the receiver willbe unable to correctly estimate lost frames as the counter
values willbe mixed up.

Sigma Designs Inc. Micro PVT tool Page 4 of 17
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RSSI sampling the RF environment is useful for checking against interference from other RF
technologies. The sampling period is 750us which corresponds to approximately 1.33kHz.

NOTE: A XTAL calibration constant must be entered in order to have the precise RF frequency!

Transmitter Side

On the transmitter side it is possible to transmit individual frames or simply a carrier without modulation.
When transmitting individual frames itis possible to set a listen before talk (LBT) threshold. When using
a LBT threshold the radio goes into RX before transmission and measures the RSSI level. The radio will
keep reading RSSI values continuously until the returned LBT value is below the required threshold.
Once the LBT value is below then the radio will switch to TX mode and transmit the frame.

It is also possible to adjust the output power of the transmitter.

NOTE: A XTAL calibration constant must be entered in order to have the precise RF frequency!

3.4 Micro PVT Controls

3.4.1 Transmitter

The Micro PVT-TX tool is controlled using a simple interface on the terminal. When the executable has
been downloaded to the device then the terminal echoes a startup screen as shown on Figure 3 and
asks for frequency setup.

After entering the RF information (see section 3.4.1.1) the tool awaits further commands. The available
commands are:

for setting frequency

to transmit a single frame

to transmit frames continuously until key press
to transmit carrier (no modulation) until key press
to transmit carrier with modulation until key press
set power and LBT threshold

for setting calibration constant

for displaying status

wnooT OO "o

The individual commands are described in more details in the following chapters.

3.4.1.1 Setting RF frequency T The o6f & opti on
Tochange / s et the RF frequency simply press ,f".
Note: The Micro PVTt o o | automatically starts after reset as

Micro PUT-TX (188kbit vli.@

Press £, T .t.c,.,C.p.a or =

Enter freg in kH=
7867858

Fgure 3: Setting RF Frequency

Sigma Designs Inc. Micro PVT tool Page 5 of 17
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Enter the RF frequency for instance the EU 869850 kHz (use the table in APPENDIX A : Regional
Frequency Settings). When pressing enter the tool asks for highside/lowside IF.

Micro PUT-TX (i188kbit v1.8

Press £, T .t.c,.,C.p-.a or =

Enter fregq in kH=
7867858 (hlighside-{(1l)owside?

Fgure 4: Selecting Highside /lowside IF

Highside/Lowside IF determines whether the receiver LO center frequency should be placed below or

owver the transmitted frequency. The correct placement of LO is needed for the LBT function in the

transmitter. The setting for EU 869850 kHz 100kbit is highside (refer to APPENDIX A : Regional

Frequency Settings). Si mply press ,h” and the Micro RF Link i
Note: if a frequency different from the regional setting is entered then the PVT tool may degrade
performance or even r es pon d thevfiequéncyasele€ctivfr was succkssfilthea nd r e

prompt w wi || be shown and the tool is ready to ac

Micro PUT-TX (i188kbit v1.8

Press £, T .t.c,.,C.p-.a or =

Enter fregqg in kH=
7869858 (h)ighside-<{l>owside?h

Fgure 5: Successful Choice of RF frequency

3.4.1.2 Transmit mode with a Singleframei The 6T6 opti on
In order totr ansmit a single frame press , T".

When pressing the key the device will optionally perform Listen Before Talk (LBT) (refer to 3.4.1.6) and
send a single frame with the following format:

Preample ‘ SOF ‘ Homeld ‘ Nodeld ‘ Counter ‘ Pseudorandom pattern ‘

Fgure 6: Frame format of Test Frame

The preamble length is 24 bytes in 100kbit mode, 20 bytes in 40kbit mode and 10 bytes in 9.6kbit mode.
The preamble byte is 0x55 (hex).

The SOF indicator is 0xFO, the Homeld 0xC00000 and the Nodeld 0x01. Following the Nodeld is a
rolling counter of one byte and finally 12 bytes of pseudo random pattern. The pseudo random pattern is
calculated based on the counter value so the receiver can detect for bit errors.

If LBT is enabled then the transmitter will continuously read LBT and wait until the reading is below the
threshold before transmitting the frame. The mode can be aborted by pressing a key. Once the frame
has been transmitted the terminal will echo to the terminal that one frame has been transmitted.

Sigma Designs Inc. Micro PVT tool Page 6 of 17
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=1 frames
Figure 7: Successfully Transmitting a single frame
3.4.1.3 Continuously Transmit modei The o6t 6 opti on
In order to transmit frames continuously pr es s, t “ .

In this mode the device continuously performs Listen Before Talk (LBT) (refer to section 3.4.1.6) and
transmits test frames with a format similar as the one described in the previous section 3.4.1.2. Note the
LBT can be disabled as described in section 3.4.1.6.

The frames are transmitted almost back to back only interrupted by a small pseudo random period and
the period required for LBT if this is enabled. After transmission of each frame the terminal will echo the
number of transmitted frames since the command was initiated. The radio is switched off between the
frames. The transmission can be aborted by pressing any key. NOTE: When transmitting 9.6kbit/s the
center frequency is automatically shifted 20kHz higher than the entered center frequency!

1t
}'H = 1386 flames

Figure 8: Continuous TX mode. The number of transmitted frames is echoed to the terminal

3.4.1.4 Transmit un-modulated carriermodei The &écd opti on

Press ,c¢c" to enter <carrier mode. I n t kcarrer omthedcbosen h e d e
RF frequency without modulation (and without performing LBT). The transmission can be aborted by

pressing a key. NOTE: When transmitting 9.6kbit/s the carrier is automatically shifted 20kHz higher than

the entered center frequency!

‘e
% carrier =
Fgure 9: TX mode. Transmitting carrier

3.4.1.5 Transmit modulated carriermodei The 6C6é opti on

Press ,C" to enter modul ated <carrier mode . I'n this 1
the chosen RF frequency with modulation and pseudorandom data (without performing LBT). The

transmission can be aborted by pressing any key. NOTE: When transmitting 9.6kbit/s the center

frequency is automatically shifted 20kHz higher than the entered center frequency!

:c =
HTH modulated

Fgure 10: TX mode. Transmitting modulated carrier

Sigma Designs Inc. Micro PVT tool Page 7 of 17
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3.4.1.6 Setting transmit poweri The &épdé opti on

In order to set the TX power | evel press ,p". The pc
highest power level is 32 which is also the default setting. An optional LBT threshold can also be entered.

The LBT function performs a logarithmic average of RSSI measurements in RX mode over at least 128

us

The LBT threshold is used when transmitting frames. Before transmitting a frame the transmitter may
optionally enter LBT mode and stay in this mode until the reading is below the required threshold. The
LBT can be disabled by setting the threshold to 255 (which is the default value)

P

nter power (B-32>

71@

BT threshold (255%off>

75a —

Fgure 11: Setting TX power and optional LBT threshold

Not e: The radio is not twurned, ®¥%Ci,n TX mode until pr
3.4.1.7 TX calibrationi The 6ad opti on

In order to account for the deviation in the XTAL itis necessary to enter a calibration constant. The
calibration and how the calibration constant is derived by the production tool is outside the scope of this
document. The calibration constant moves the RF frequency in steps of 0.977 kHz. The calibration
constant is of type signed char where -1 is represented as 255. A calibration constant of 0 means no
calibration. The default setting for an unmodified hexfile is 0,

.a" to enter the calibration value (or press ,

Figure 12: Setting Calibration
The example abowe with a calibration constant of 3 reduces frequency by 3-0.977 kHz = 2.931 kHz.
Similarly a calibration constant of 253 will increase the frequency by (256-253) -0.977 kHz = 2.931 kHz.

The calibration constant is normally stored in OTP during production time. The un-programed OTP is
filled with the byte value 0.

3.4.1.8 TX - Displaying status T The &6sd6 opti on

The status option ,s“ maatni obne" susaeldo uto tdh eEBPpR&dings e tntf iom g s

* The programming hexfile may be modified during production so the default value is different and the calibration value does not
need to be entered.

Sigma Designs Inc. Micro PVT tool Page 8 of 17
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867858 kH=z h

3

18

5a

k] —

Figure 13: Showing TX status

The LBT indicated in the status is the current LBT readingi n t he air when pressing
pressing ,s" the RSSI in the air can sampl ed.

The LBT RSSI steps are 1.5dB per LSB and higher RSSI means higher signal strength.

3.4.2 Receiver

The Micro PVT-RX tool is controlled using a simple interface on the terminal similar to the Micro PVT-TX
When the executable has been downloaded to the device then the terminal echoes as shown on the
Figure 3 and asks for frequency setup.

After entering the RF information (see section 3.4.2.1) the tool awaits commands. The available
commands are:

for setting frequency

for accumulative receive mode

for rolling receive mode

for setting calibration constant

for LBT histogram — sampling

for enabling / disabling of charge pump
for displaying status

w oSy

The individual commands are described in more details in the following chapters.

3.4.2.1 Setting RF frequency T The 6f &6 opti on

To change/ set t he RF f Refeqalsohodhe desciiptiop in gectiprr3e4sl.d , f ° .

3.4.2.2 RX accumulative modei The &ér 6 opti on
The purpose of this mode is to test the | ink perforn

The device goes into RX and waits for frames with valid format. Another device must be set in transmit
mode in order to establish a link (refer to section 3.4.1.3).

After the first frame has been received the tool will begin to echo the success rate on the terminal O-
100%. The success rate will be calculated based on the accumulated number of frames received so far.
By pressing ,r* again the statistics are cleared anc

g
L]
I

H o= 188

Fgure 14: RX accumulative mode

Sigma Designs Inc. Micro PVT tool Page 9 of 17
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By running in this mode for an extended period of time the performance can be checked with great
precision. The tool actually supports up to 42949672 frames which corresponds to measurement over
sever al days. By pressing ,s“ the statistics for
number of lost frames). Please refer to section 3.4.1.8.

3.4.2.3 RX rolling modei The 6R®& opti on

The purpose of this mode is to monitor fast variations when changing distance, antenna direction etc.
Si mply press ,R"“ to enter the mode.

The device goes into RX and waits for frames with valid format. Another device must be set in transmit
mode in order to establish a link (refer to section 3.4.1.3).

= prgzi = 41 frames = 18
= prgzi = 41 frames = 18
= pzsi = 4 frames = 9
= pregsi = 4 frames = 10
= pgsi = 4 frames = 9
= pssi = 4@ frames = 1A
= pssi = 4@ frames = 1A
= pssi = 480 frames = 18
= pssi = 41 frames = 9
= pssi = 41 frames = 10
= prssi = 41 frames = 18
= prssi = 41 frames = 18
= rgsi = 480 frames = 18
= pgzi = 48 frames = 18
= prgzi = 41 frames = 18
= prgzi = 41 frames = 18
= prgzi = 41 frames = 18
= prssi = 48 frames = 10
= pzsi = 48 frames = 9
= prssi = 48 frames = 10
= pssi = 41 frames = 9
= pssi = 41 frames = 18
= pssi = 41 frames = 18 =

Fgure 15: RX rolling mode. Example where some frames are lost
For each time the sum of valid frames and lost frames equals or exceeds 10 frames then a new line is

echoed to the screen showing the number of valid frames and the RSSI level of the last received frame.
Note the RSSI steps are 1.5dB per LSB and higher RSSI means higher signal strength.

3.4.2.4 RX calibrationi The 6ad opti on

Refer to description in section 3.4.1.7

3.4.2.5 RX histogram i The &éhdé opti on

It is possible to sample the RF input in terms of detected RSSI level using the LBT function. The LBT
function performs a logarithmic average of RSSI measurements ower at least 128 us. During
measurements the LBT samples every 750 us which corresponds to a sampling rate of approximately
1.33 kHz. The output of the measurements is dumped to the UART.

Due to the limitations on the UART speed connection each line of output is the result of 15 samples
(minimum to maximum). The sampling continues until pressing a button.

Sigma Designs Inc. Micro PVT tool Page 10 of 17
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i e i i i i i i
i > H i i i i i
- 44— 55— 66— i 88 78 >

Min = 34

Max = 48 —

Fgure 16: En example of LBT sampling

When stopping the histogram sampling the Micro PVT-RX will echo the minimum and the maximum for
the entire plotted histogram.

Since the duration of a minimum Z-Wawve frame is above 750 us then all the Z-Wawe traffic should be
visible in the histogram if the devices are within range.

NOTE: The terminal must be able to receive 115.2 kbaud continuously due to the fast dumping of
data. If the histogram does not look similar to the figure above then the PC terminal may not be
fast enough.

3.4.2.6 Enable / disable of charge pump in RXmodei The &éed opti on

The OTP is powered by a charge pump in the 400-series to guarantee that the flash supply is above 3 V.

The charge pump for the OTP in the chip may be enabled or di sabl ed us . AgthetMic® , e "
PVT is executed from RAM the charge pump can be enabled / disabled regardless of whether the supply

is above 3 V or not.

® The chargepump isonly disabledi n r eceive mode when choosing the option ,n*"
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e
hargepump enabled (ydes-{n)o?n —

Fgure 17: Enabling /disabling the OTP charge pump

The default is that the charge pump is enabled. The status of thecharge pump can be seen us
option (see next section)

3.4.2.7 RX - Displaying status i The &és6 opti on

The status option ,s can be used to display infor me
accumulative RX measurement and the current LBT value.

FEQUENCY = 869858 kHz h
alibration =@
k frames = 6@677
ost frameszs = A
uccess rate = 188x
harge pump = on
= 46 =

BT reading
[ |

Fgure 18: Showing status

Due to limited target code space the success rate is the truncated integer calculation. A more precise
success rate can be calculated using a calculator and the number of ok frames and number of lost
frames taken from the status command. The tool is able to receive up to 42949672 ok frames before
restart which corresponds to seweral days of runtime.

The LBT indicated in the status is the current LBT readingi n t he air when pressing

As in the RX rolling mode the LBT RSSI steps are 1.5dB per LSB and higher RSSI means higher signal
strength.

Sigma Designs Inc. Micro PVT tool Page 12 of 17



INS12131-2

4 APPENDIX A : REGIONAL FREQUENCY SETTINGS

Micro PVT Tool

2012-05-23

The table below shows the regional frequency settings. Note that due to matching components and

external filters only the regional frequency of the module should be used for testing.

NOTE: When transmitting 9.6kbit/s the carrier is automatically shifted 20kHz higher than the
entered center frequency! For instance the EU 9.6kbit/s bitrate will be transmitted at 868420kHz.

Country Center frequency (kHz) Bitrate LO side
/Market
EU feur 869850 100kbit High
feuz 868400 9.6kbit/s / 40kbit/s Low
us fus1 916000 100kbit High
fus2 908400 9.6kbit/s / 40kbit/s Low
HK fuka 919800 100kbit High
9.6kbit/s / 40kbit/s Low
ANZ fanz1 919800 100kbit Low
fanz2 921400 9.6kbit/s / 40kbit/s Low
MY fuv1 868100 100kbit High
9.6kbit/s / 40kbit/s Low
IN fing 865200 100kbit High
9.6kbit/s / 40kbit/s Low
JP fip1 951100 (NOTE 1) 100kbit High
fip2 954700 (NOTE1) 100kbit Low
fips 955500 (NOTEL) 100kbit High
fip1 Not used (NOTE 2) N/A N/A
fip2 Not used (NOTE 2) N/A N/A
fips 926300 (NOTE 2) 100kbit Low
fip1 922500 (NOTE 3) 100kbit Low
fip2 923900 (NOTE 3) 100kbit Low
fips 926300 (NOTE 3) 100kbit Low
RUS frus1 869000 9.6kbit/s / 40kbit/s Low
NOTE 1: These allocations shall be valid until the end of 2015
NOTE 2: These allocations became valid from end of 2011. This limited one-
channel-allocation is to be used until the NOTE 3 allocations are valid
NOTE 3: These allocations are expected to be valid from 2012 and onwards.

Table 2: Frequency Setup

Sigma Designs Inc.
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The Micro PVT may be controlled in an automated way using a host controller on a PC or similar as an

alternative to a manually controlled terminal.

This section enlists the issues that the programmer of the host controller should take into consideration

5.1 Definition of control characters

The following symbols and escape characters

are used in the Micro PVT communication

Symbol Char Hex Remark

\r (cr) 0x0d Carriage return

\n (nl) Ox0a Newline

0x3a Colon

Used to signal that Micro PVT is
ready to receive a command

! ! 0x21 Exclamation mark
Micro PVT reports fail
- A single exclamation mark is
returned if a un known command is
received
- Two following exclamation marks
are returned if the RF fails (see
section 5.4)

? ? 0ox3f Question mark
Signals that t he Micro PVT expects
an input.
- If the question mark was preceded
by a carriage return then the Micro
PVT expects a number that should be
terminated by a newline.
- If the question mark was not
preceded by a carriage return then
the Micro PVT expects a single
character respond.

= = 0x3d Equal sign
All numerical results from Micro
PVT are preceded with
white space.

Table 3: Control Characters
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5.2 Commands to Micro PVT

The Micro PVT tool is ready to accept a command from the host when the character “: ” i s transmit

from the Micro PVT to the host. The Micro PVT will stay in standby mode until a command is received
from the host.

All the Micro PVT commands are initiated by transmitting a single character as described in section 3.4.
Received characters that are not known commands will resultt r an s mi s s”iclamacteofollowad By !
a \r\ n:” string.

Some commands subsequently require a numerical input from the host. When the Micro PVT is ready to

accept such a number the Micro PVT will transmit the string“\r?” . T h e ntrbles $hall cespond with

a number to the Micro PVT and terminate the number using a newline character. For instance when

setting up the center frequency to 868.4MHz the host mustt r ans mi t t he 868400\mWwi ng st
There are no timing requirements on the host respond time.

During commands where the Micro PVT subsequent expects single character input the Micro PVT will
transmit ?2d4 wswheagl e t, i s mimpat.d-gr instamce whken settingaup hgghside or
lowside in frequency setup just t r a n s m.iAgain théré areno timjn requirements on the host
respond time when the Micro PVT awaits input.

NOTE: The Micro PVT automatically executes the ¢ o0mm:
programmi ng. So ther?i ncanabetusedmastledndshake t hat
and ready.

5.3 Executing continuous commands

Continuous commands are commands that shall be escaped by transmitting a character such as the
command TX carrier. The character used to escape the continuous mode is discarded. The Micro PVT
tool will then transmit the character “” when it is ready to accept the ne

When the Micro PVT transmits the output results from a continuous command it will terminate each string
wi t\lr” & x cept ofoling maddsen the veceiver: RSSI histogram and rolling RX mode. The two
rolling modes will have eachlinebe t er mi An@dn’ed by *“

5.4  Failure reporting

I f transmitting an unknown command !t o AheeMbmpbePVT
transmitt i ngx"an s” shown bel ow:

Micro PUT-TH G188kbhit vi.8

Press £, T.t.c.C.p.a or =

Enter freq in kH=z=
7878428 <(hlighsides{1l>owside?h

xt —

d |

If the Micro PVT is set up with an invalid RF frequency or if the chip is defect then the Micro PVT may
respond with the following string "RF fail , Restart!! \r\n” and restart program.
below.
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Micro PUT-TX @188kbit v1.8

Press f.T.t.c.C.p.a or =

Enter freq in kH=z=
#8 <h>ighsides<1>ouside?h

RF fail. Restart?t?

Micro PUT-TX (G188kbhit v1.8

Press f.T.t.c.C.p.a or s

Enter freq in kHz —
2

Fgure 19: Reporting failure and restarting

55 Examples

Setting up a device for transmission of un-modulated carrier on 868.4MHz on a ZM4101 module.
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Device

Action

Remark

Host / Programming tool

Program DUT with

Micro_pvt_ t x_40k_calval.hex

Host Waitf oYr?”™ fr om Mi cr [ When Micro PVT is ready for
frequency input it will transmit the
“\ r? 7 string

Host Tr an s868400\ 11" Set center frequency in Micro PVT

Host Wai t ?f offr dm Mi cr o | When Micro PVT is ready for selection
of highside / lowside it will transmit the
“?” character

Host Tr anslhi t “ Select lowside in Micro PVT

Host Wai t :"foar ftoih Micro PVT When the Micro PVT is ready it will
transmi’t. t he *
NOTE: A defect chip may respond
with "RF fail, Restart!! \r\n”

Host Transmi t©” * Command Micro PVT to transmit

unmodulated carrier. Micro PVT will
echo the transmitt
fol |l oweltinTXoarrier 7 b a
and start to transmit.

Host / RF tester

Perform measurements on carrier

The transmission from the DUT can
be terminated by transmitting any
character from the host

Table 4: Example of Host program
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