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Nordic's SDK provides two methods for RF testing :

Radio test
Radio test is more suitable for multi-national certifications, such as FCC,
ETSI, and other certification tests, as well as for testing using a spectrum
analyzer.
Rayson provides RF test firmware specifically for Radio tests. Through
UART commands, users can configure the radio, such as TX Power,
Frequency, TX Modulation Carrier, RX Carrier, etc.

DTM (Direct Test Mode)
DTM is RF test firmware based on the Bluetooth SIG-specified data
format, as required by Nordic.
Rayson has already configured the Baud Rate and UART TX/RX pins, so
RF testing can be performed directly after firmware programming.
This method is more suitable for Bluetooth BQB certification testing or
when using test equipment like the MT8852B or N4010A.

1. Radio test
Step 1. Test Setup

Bluetooth RF Tester
RF cable DUT UART I.aptop

Spectrum Analyzer

Radio test Setup

Step 2. Uart setting
P0.00: UART_TX
P0.01:  UART_RX
P2.09: LED status



H/W flow ctrl: none

Parity: none

Buadrate: 115,200 bps

Step 3. Menu item
(a) Sending \r (Ox0D) will display the "> " prompt, indicating that the
system is ready to receive commands.

(b) Sending m (0x6D 0x0D) will display the menu.

(c)Youcaninputa, b, c,d, e, f,g,p,s,rt, xto configure or execute
commands.

(d) Some configuration commands require additional <sub cmd>
parameters to be provided.
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Usage:

: ' Set start channel for sweep

Set end channel for sweep

Start TX carrier

Set delay time on each channel [1ms-99ms]
Cancel sweep/carrier

Set data rate

Start modulated TX carrier

Set output power

Print current delay, channels and so on
Start RX sweep

Start TX sweep

Start RX carrier

: 'Show menu

a
b:
c:
d:
e:
f:
g:
p:
s:
r:
t:
X :

El

Please select item(enter <item> -h, show this item help) :
|

Step 4. Item help
(a) Typing an item followed by -h (separated by a space) will display a
description of that command.
Example: a -h (0x61 0x20 0x2D 0x68 0x0D)
This will show the description: "Set start channel for sweep"
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»"a -h
3 - Start channel for the sweep or the channel for the constant carrier (in MHz
as difference from 2480 MHz) <channel>

-

(b) If the help message shows <sub cmd>, it indicates that the command
requires parameters when executed.
Example: f -h (0x66 0x20 0x2D 0x68 0x0D)
This will display the description: "Set data rate"
Available parameters: 1, 2, 6,7, 8,9, 10, 11, 12
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f - Set data rate <sub_cmd>
Subcommands :
: 1 Mbit/s Nordic proprietary radio mode
: 2 Mbit/s Nordic proprietary radio mode
: 4 Mbps Nordic proprietary radio mode (BT=8.6/h=8.5)
4 Mbps Nordic proprietary radio mode (BT=8.4/h=8.5)
1 Mbit/s Bluetooth Low Energy
: 2 Mbit/s Bluetooth Low Energy
: Long range 125 kbit/s TX, 125 kbit/s and 588 kbit/s RX
: Long range 5688 kbit/s TX, 125 kbit/s and 588 kbit/s RX

: IEEE 882.15.4-20086 258 kbit/s

(c) Example: f 1 (0x66 0x20 0x31 0D)
This sets the data rate to 1 Mbit/s using Nordic proprietary radio
mode.



A confirmation message will be displayed if the setting is successful.
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> f =h
f - Set data rate <sub_cmd>
Subcommands:
: 1 Mbit/s Nordic proprietary radio mode

: 2 Mbit/s Nordic proprietary radio mode

: 4 Mbps Nordic proprietary radio mode (BT=8.6/h=8.5)

: 4 Mbps Nordic proprietary radio mode (BT=8.4/h=8.5)

: 1 Mbit/s Bluetooth Low Energy

: 2 Mbit/s Bluetooth Low Energy

: Long range 125 kbit/s TX, 125 kbit/s and 588 kbit/s RX
: Long range 568 kbit/s TX, 125 kbit/s and 588 kbit/s RX
: IEEE 882.15.4-2886 258 kbit/s

Data rate: NRF_RADIO_MODE_NRF_1MBIT
> il

(d) Example: P - h
This displays the output power command description.
Available parameters:
+8, +7, +6, +5, +4, +3, +2, +1, 0, -1, -2, -3, -4, -5, -6, -7, -8, -9, -10, -
12, -14, -16, -18, -20, -22, -28, -40, -46
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p - Output power set <sub_cmd>If front-end module is attached and automatic
power control is enabled, this commands sets the total output power
including fem gain

: TX power: +8 dBm
: TX power: +7 dBm
TX power: +6 dBm
TX power: +5 dBm
TX power: +4 dBm
TX power: +3 dBm
TX power: +2 dBm
TX power: +1 dBm
TX power: 8 dBm
TX power: -1 dBm
TX power: -2 dBm
TX power: -3 dBm
TX power: -4 dBm
TX power: -5 dBm
TX power: -6 dBm
TX power: -7 dBm

TX power: -8

TX power: -9

TX power: -18

TX power: =12

power: =14

{ power: -16

power: -18

power: -28

( power: =22

( power: -28

2 power: -48
-46 : TX power: -46

(e) Example: p +8 (0x70 0x20 0x2B 0x34 0x0D)
This sets the output power to +8 dBm.
A confirmation message will be displayed if the setting is successful.
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{ power:
power: B dBm
( power: =1 dBm
X power: dBm
X power: dBm
X power: dBm
power: dBm
{ power: dBm
X power: dBm
power: dBm
TX power: dBm
power: dBm
TX power: dBm
TX power: dBm
TX power: dBm
TX power: dBm
TX power: dBm
TX power: dBm
TX power: dBm
TX power: dBm
TX power: dBm
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TX power : B dBm




Step 5 : Use a Spectrum Analyzer to Test the RF Characteristics of the
PCBA.

BE Agilent Spectrum nnah'w SweptS& — T @
ALIGN AUTO 02:27:21 AM Mar 11, 2025
Dlsplay Llne -12. 84 dBm ) Avg Type: Log-Pwr TRACE]
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IFGain:Low Atten: 30 dB
Mkr1 2.480 3 GHz
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DTM (Direct Test Mode)
Step 1. Test Setup

GPIB

UART

RF cable DUT l'aptop

Bluetooth RF Tester

MT8852 ......

DTM Setup

Step 2. Uart setting
P0.00: UART_TX
P0.01: UART_RX
P2.09: LED status
H/W flow ctrl: none
Parity: none
Buadrate: 19,200 bps

Step 3. Run the MT8852 PC tool to enter Direct Test Mode and begin testing.



