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1 Overview

1.1 Product Information

rRAk3172

Model

PCB
Version

Firmware Version

RAK3272S (RAK3172 breakout board) Ver A

SIP_LSE_HSE_TEST.hex

RAK3172_v1.0.4_Boot+App_20220218.hex

1.2 Hardware configuration

RAK3272S (RAK3172 breakout board)

Using TCXO design requires the following component changes:

R9 moves to C42.

o vk wN e

X1 changed to 1202C003 (32M_TCXO).

Remove C4, add 0807B00J (0201_10pF).
Remove R2, add 0709C03T(0201_2202Q).
Remove C5, add 0807B0OF (0201_100nF).
Add 1007B006 to L2(0402_120 Q @100MHz).
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1.3 Test Environment
TEMP: 85°C,25°C,-40°C
1.4 Test Equipment list
Manufacturer Description Model
Tekronix Timer/Counter/Analyzer FCA3000
Keysight EXA Signal Analyzer N9010B
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Manufacturer Description Model
KSON Temperature BOX KTHC-415TBS
2 Test Item
2.1 32M
Frequency (MHz m
TEMP () quency (MHz) pp
1# 2# 1# 2#
25 32.0000236527 | 32.0000203528 0.73 0.63
85 32.0000262378 32.0000201176 0.81 0.62
-40 32.0000673994 | 32.0000331745 2.10 1.03

2.2 Frequency Error

1. Use RAK3272S (RAK3172 breakout board) at high temperatures(85°C) test.
2. Due to the temperature limit of CH340E, it was replaced with the RAK3272S (RAK3172
breakout board) at low temperatures(-40°C) test.

n

]
9
.
4
b 4
4
4
a4
qa
a
@
a

www.RAKwireless.com



& RAK

2.2.1 EU868

AT Command: AT+CW=868000000:20:60-

rRAk3172

TEMP Spec 1# Value 2# Value
: 1# (MHz) 1# PPM 2# (MHz) 1# PPM
('C) (KHz) (KHz) (KHz)
25 868.0001 0.1 0.11 868.0002 0.2 0.23
85 <+10 | 868.0003 0.3 0.34 868.0003 0.3 0.34
-40 868.0004 0.4 0.46 868.0003 0.3 0.34

Spectrum Analyzer 1
Swept SA

KEYSIGHT ICrlpul:I_RF_ e
@ oupling:

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 868.00000 MHz
#Res BW 1.0 kHz

" -~cl?

Spectrum Analyzer 1
Swept SA

KEYSIGHT ICrlpul:I_RF_ e
@ oupling:

Align: Auto
1 Spectrum
Scale/Div 10 dB

Center 868.00000 MHz
#Res BW 1.0 kHz

sl ks
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1# Frequercy error @ 22dBm,25°C

InputZ: 50 O
Corr CCorr

Ext Gain: -10.50 dB Freq Ref: Int (S)

Atten: 30 dB

IF Gain: Low

PNO: Best Close  |Avg Type: Log-Power 2
Gate: Off

AvglHold:>100100

Sig Track: Off

Ref Level 30.00 dBm

1

#Video BW 1.0 kHz

Jun 06, 2022
5:22:51 PM

Trig: Free Run

Mkr1 868.000 1 MHz
18.82 dBm

Span 100.0 kHz

Sweep 121 ms (1001 pts)

N A
EHls SIS

2# Frequercy error @ 22dBm,25°C

InputZ: 50 O
Corr CCorr

Ext Gain: -10.50 dB Freq Ref: Int (S)

Atten: 30 dB

IF Gain: Low

PNO: Best Close  |Avg Type: Log-Power 2
Gate: Off

AvglHold:>100100

Sig Track: Off

Ref Level 30.00 dBm

1

#Video BW 1.0 kHz

Jun 06, 2022
5:23:49 PM

Trig: Free Run

Mkr1 868.000 2 MHz
18.90 dBm

Span 100.0 kHz
Sweep 121 ms (1001 pts)

Frequency

Center Frequency
868.000000 MHz
Span

100.000000 kHz

Swept Span
Zero Span

Full Span

Start Freq
867.950000 MHz
000 MHz

Stop Freq
8l

|’ AUTO TUNE ]

CF Step
10.000 kHz

Auto
Man

Freq Offset
0 Hz

X ale
Log
Lin
Signal Track
(Span Zoom)

Marker

Lo

Select Marker

- [Marker Frequency
868.000200 MHz

Peak
Search

Continuous Peak
Search

On

Off

Pk Search
Config

Properties

Marker
Function

Marker—

Counter
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1# Frequercy error @ 22dBm,85°C

Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RF Input Z: 50 Q Atten: 30 dB PNO: Best Close  |Avg Type: Log-Power
Coupling: AC Corr CCorr Gate: Off Avg|Hold: 88/100
@ Ext Gain: -10.50 dB Freq Ref: Int (S) IF Gain: Low Trig: Free Run
Align: Auto Sig Track: Off PNNNNN
Span

1 Spectrum Mkl“I 868000 3 MHZ 100.000000 kHz
Scale/Div 10 dB Ref Level 30.00 dBm 17.55 dBm

Swept Span
Zero Span

Full Span

Start Freq
867.950000 MHz

Stop Freq
868.050000 MHz

l AUTO TUNE
CF Step
10.000 kHz

Auto
Man

Freq Offset
0 Hz

Center 868.00000 MHz Video BW 10 kHz Span 100.0 kHz
#Res BW 1.0 kHz Sweep 92.3 ms (1001 pts)

Jun 09, 2022 ) Vi =
oa D) | M | ?| e -ia W ¥ |Signal Track

(Span Zoom)

2# Frequercy error @ 22dBm,85C

Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RF Input Z: 50 Q Atten: 30 dB PNO: Best Close  |Avg Type: Log-Power
Coupling: AC Corr CCorr Gate: Off Avg|Hold: 42/100
@ Ext Gain: -10.50 dB Freq Ref: Int (S) IF Gain: Low Trig: Free Run
Align: Auto Sig Track: Off PNNNNN
Span

1 Spectrum Mkl“I 868000 3 MHZ 100.000000 kHz
Scale/Div 10 dB Ref Level 30.00 dBm 17.48 dBm

Swept Span
Zero Span

Full Span

Start Freq
867.950000 MHz

Stop Freq
868.050000 MHz

l AUTO TUNE
CF Step
10.000 kHz

Auto
Man

Freq Offset
0 Hz

Jun 09, 2022 =
uy w’ aalll | ? 10:38:44 AM Signal Track

(Span Zoom)

Center 868.00000 MHz Video BW 10 kHz Span 100.0 kHz
#Res BW 1.0 kHz Sweep 92.3 ms (1001 pts)
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1# Frequercy error @ 22dBm,-40°C
g&igtrtérRAnaIm1 Q

KEYSIGHT [Input RF Input Z: 50 Q Atten: 30 dB PNO: Best Close  Avg Type' Log-Power Select Marker
Coupling: AC Corr CCorr Gate: Off Trig: Free Run
G Ext Gain 1050 dB|Freq Ref: Int (S) IF Gain: Low Marker 1
Align: Auto Sig Track: Off

1 Spectrum Mkr1 868.000 4 MHz
Scale/Div 10 dB Ref Level 30.00 dBm 1 dBm Peak
, Search

Marker

Pk Search
Config

Properties

Marker
Function

Marker—

Counter

Center 868.00000 MHz Video BW 1.0 kHz Span 100.0 kHz
#Res BW 1.0 kHz Sweep 121 ms (1001 pts)

w9 M ? S

2# Frequercy error @ 22dBm,-40°C
Spectrum Analyzer 1 Q
Swept SA

KEYSIGHT [Input RF Input Z: 50 Q Atten: 30 dB PNO: Best Close  Avg Type' Log-Power Select Marker
Coupling: AC Corr CCorr Gate: Off Trig: Free Run
G Ext Gain 1050 dB|Freq Ref: Int (S) IF Gain: Low Marker 1
Align: Auto Sig Track: Off

Ma
1 Spectrum Mkr1 868.000 3 MHz
Scale/Div 10 dB Ref Level 30.00 dBm 19.79 dBm Peak
, Search

Marker

Pk Search
Config

Properties

Marker
Function

Marker—

Counter

Center 868.00000 MHz Video BW 1.0 kHz
#Res BW 1.0 kHz

w9 M ? ey
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2.2.2 US915

AT Command: AT+CW=915000000:20:60-

rRAk3172

TEMP | Spec (KHz) 1# (MHz) | 1#Value | 1#PPM | 2#(MHz) | 2#Value | 2#PPM
(C) (KHz) (KHz)
85 410 915.0003 0.3 0.32 915.0003 0.3 0.32
-40 915.0003 0.3 0.32 915.0004 0.4 0.43

Spectrum Analyzer 1
Swept SA
KEYSIGHT |nput RF Input Z: 50 Q
Coupling: AC Corr CCorr
(: Ext Gain: -10.50 dB Freq Ref: Int (S)
Align: Auto

1 Spectrum

Scale/Div 10 dB

Center 915.00000 MHz
#Res BW 1.0 kHz

D M ? s

Spectrum Analyzer 1
Swept SA
KEYSIGHT |nput RF Input Z: 50 Q
Coupling: AC Corr CCorr
(: Ext Gain: -10.50 dB Freq Ref: Int (S)
Align: Auto

1 Spectrum

Scale/Div 10 dB

Center 915.00000 MHz
#Res BW 1.0 kHz

) [ W (7] e
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1# Frequercy error @ 22dBm,85°C

Atten: 30 dB PNO: Best Close
Gate: Off
IF Gain: Low

Sig Track: Off

Ref Level 30.00 dBm

Video BW 10 kHz

Atten: 30 dB
Gate: Off
IF Gain: Low
Sig Track: Off

Ref Level 30.00 dBm

Video BW 10 kHz

Trig: Free Run

[1]2 34
M

PNNNNN

Mkr1 915.000 3 MHz

Avg|Hold::
Trig: Free Run

17.45 dBm

PNO: Best Close  |Avg Type: Log-Power 3 4
001100

PNNNNN

&

Select Marker

&

Select Marker
Marker 1

Marker

Peak
Search

Pk Search
Config

Properties

Marker
Function

Marker—

Gounter

Marker

Peak
Search

Pk Search
Config

Properties

Marker
Function

Marker—

Gounter
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1# Frequercy error @ 22dBm,-40°C

Spectrum Analyzer 1 Q
Swept SA

KEYSIGHT [Input RF Input Z: 50 Q Atten: 30 dB PNO: Best Close  Avg Type' Log-Power Select Marker
Coupling: AC Corr CCorr Gate: Off Trig: Free Run
G Ext Gain 1050 dB|Freq Ref: Int (S) IF Gain: Low Marker 1
Align: Auto Sig Track: Off

1 Spectrum Mkr1 915.000 3 MHz
Scale/Div 10 dB Ref Level 30.00 dBm 19.62 dBm Peak
Search
1

Marker

Pk Search
Config

Properties

Marker
Function

Marker—

Counter

Center 915.00000 MHz Video BW 1.0 kHz Span 100.0 kHz
#Res BW 1.0 kHz Sweep 121 ms (1001 pts)

w9 M ? e

2# Frequercy error @ 22dBm,-40°C
Spectrum Analyzer 1 Q
Swept SA

KEYSIGHT [Input RF Input Z: 50 Q Atten: 30 dB PNO: Best Close  Avg Type' Log-Power Select Marker
Coupling: AC Corr CCorr Gate: Off Trig: Free Run
G Ext Gain 1050 dB|Freq Ref: Int (S) IF Gain: Low Marker 1
Align: Auto Sig Track: Off

1 Spectrum Mkr1 915.000 4 MHz
Scale/Div 10 dB Ref Level 30.00 dBm 19.63 dBm Peak
Search
1

Marker

Pk Search
Config

Properties

Marker
Function

Marker—

Counter

Center 915.00000 MHz Video BW 1.0 kHz
#Res BW 1.0 kHz

w9 M ? e
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3 Test summary

32M OK

25°C
Frequency Error OK
32M OK

85C
Frequency Error OK
32M OK

-40°C
Frequency Error OK
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