Frequency synthesizer module based on
MAX2871/ADF4350/ADF4351

Frequency synthesizer SHF module based on MAX2871/XX1002
(HW version 4 / SynProg version 3.7)

1 Introduction

The frequency synthesizer module ("module” latetext module) and module version with
frequency doubler ("SHF module" later in text) cenused in several operation modes:

1. Signal source controlled from the PC

2. Autonomous signal source which can generateffequencies preprogrammed by the user

3. Beacon which can send CW text, the scan mode wpit to four frequencies is also
available. All beacon parameters are user progrdena

Module specifications depends of the installed Isgsizer chip, see tables below for the
details:

Table 1 ADF4350/ADF4351/M AX2871 module specifications

Parameter Value
ADF4350 ADF4351 MAX2871
Frequency range, MHz 137,5..4400 35..4400 23.50.6(00
Output level (no less then), dBm +10 +10 +10
Signal leakage in CW pause, dB -70
External reference level, Vp-p 0.8..3.3 (+1..+13d&n00hm)
Power supply voltage, V +5
Supply current, mA 170
Dimensions (kKWxH), mm 56x38,5x6

" Up to 4.5GHz output frequency, output level is less then +5dBm at higher frequencies
Table 2 SHF module (M AX2871 and X1002-QH doubler) specifications

Parameter Value

Output 1 Output 2
Frequency range, MHz 23,5..6000 5000..12000
Output level (no less then), dBm +10* +10
Signal leakage in CW pause, dB -60 TBD
External reference level, Vp-p 0.8..3.3 (+1..+13d&n500hm)
Power supply voltage, V +5
Supply current, mA 170 \ 220
Dimensions (kKWxH), mm 5&38,x%6

* Up to 4.5GHz output frequency, output level i less then +5dBm at higher frequencies

The RF part of the module is basically the samia dise synthesizer module described in this
article https://vhfdesign.com/ru/pll-lo/lo-pll-ad380.html . The new module differs by the
controller and the firmware, so much more featwese realized. There is also SHF module
variant with the additional frequency double on tbecond output. It provides the same
functionality and parameters (as usual module)henfitst output, but has second output for the
5..12GHz band.
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3 Autonomous mode

Note: you have to use external power supply (or USB charger) to run module in autonomous
mode. You will be unable to run module in autonomous mode if module is connected to the USB
port of computer.

The module use in autonomous mode is straightfatveard simple. When the power is
applied to the module (the USB interface shouldbetonnected in this mode) it should blink
five times with the LOCK led (blinking indicatedahMCU and connection between the MCU
and synthesizer chip is OK). The module then waéltsto operate according to the programmed
mode of operation and S1/S2 jumpers state (see@8&cand Table 3). The LOCK led should lit
if programmed frequencies are correct and modudeaips correctly.

In signal source mode the module will generate ainéhe user preprogrammed frequencies
according to the S1/S2 jumpers state (see Table 3).

In beacon mode (with scanning disabled) module w#éhd the programmed text in the
endless loop on the frequency selected by the JasRers.

In beacon mode with scanning enabled the moduleserid the preprogrammed text on the
frequency selected by the S1/S2 jumpers, thenlliswitch on the next frequency and will send
the text again, and so on in the endless loopt Sdllisend the text sequentially on the active
frequencies. The current frequency can be detedninyeusing 1 and 2 contacts on the board
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(see Section 2 and Table 4), you have to switckehmutputs td-requency code mode (see
Section 4.5). Also the PTT and CW keying signals loa obtained at the 1 and 2 contacts if the
corresponding output mode was selected (see Settdn

Table 3 Frequency selection by thejumpers

Jumpers state Frequency
S1, S2 F1
S2 F2
S1 F3
Not installed F4

Table 4 Frequency code on 1 and 2 contacts

Current frequency Contact

1 2
F1 3.3V 3.3V
F2 )Y 3.3V
F3 3.3V ov
F4 )Y )Y




4 Module use with PC

4.1 Connecting module to PC

You have to connect module to PC to program it,ingbe signal source controlled from the
PC mode or updating module firmware.

Connect standard microUSB cable to the module hed tonnect it to the PC's USB port
(you should not supply external power to the module). The PC ghotihd the
STMicroelectronix Virtual COM Port and install deks for it automatically. You can download
and install driver manually from hefettps://vhfdesign.com/data/zip/en.stsw-stm32102aip
herehttp://www.st.com/en/development-tools/stsw-stm32htiml in case of any difficulties.

When the drivers are installed and the module mheoted to the PC's USB port r8ynProg
(the program can be downloaded from this plaidjes://vhfdesign.com/ru/pli-lo/lo-pll-usb.htjnl
You should see the following main program dialogstart up (see below). The synthesizer chip
type can be determined automatically for the modiwieware version 3.01.0373 or higher. If
your module has older firmware you can select ¢jyge manually or upgrade module firmware
to use automatic chip selection feature.

When you runSynProg program it sets automatic chip selection mode s@lécts first
available COM port:

= MAX2871/ADF435x board utility v3.4 - DR
Signal Generator
Frequency [MHz]: Power [dBm]:  Band:
180.000 f) cenn Off OUT1 <BGHz COM port:
CoMs v
LO/Beacon frequencies
Reference frequency [MHz): External reference Connect
Jumpers; Frequency [MHz): Power Band: Disconnect
52 51 F1: 180,000 - Off OUT1 <BGHz
Save
oo F2 180,000 - Off OUT1 <BGHz
.51 F3: 180000 § om0 uli; OUTT <BGHz Load config...
F4: 1800000 F o Off OUT1 <BGHz .
Save config...
Beacon mods Firmware infa...
Enable beacon
Enable scanning Repair...

Tranzmizsion speed [wpm]: 10
About...
Beacon text:

Ezit



Select the correct chip in tiéhip dropdown list for the manual chip type selectifor, the

automatic chip type selection leafato value:

s

Signal Generator
Frequency [MHz):
180.000 P

LO/Beacon frequencies

MAX2871/ADF435x board utility v3.4

Powser [dBm):
Off

Band:

OUT1 <BGHz

Reference frequency (MHz): Extemal reference Connect
Jumpers: Frequency [MHz): Power Band: [DlseEmmesh
52 51 F1; 180,000 F oo Off OUT1 <BGHz
Save
52 - F2. 180,000 P 0ff 0UT1 <6GHz
.51 F3. 180,000 (P oo 0ff QuT <6GHz Load config...
F4: 180,000 o Off OUT1 <BGHz ;
Save config...
Beacon mode Firmware: info...
Enable beacon
Enable scanning Repair...
Transmission speed [wpm]: 10
About...
Beacon text:
Exit

Select the correct virtual COM port (one assigredhe module during drivers installation,

see above) in theOM Port combobox:

o MAX2871/ADF435x board utility v3.4 - O
Signal Generator Chip:
Frequency [MHz): Power [dBm]:  Band: Auta w
180.000 §) cern Off OUT1 <BGHz COM part:
COM3)
LO/Beacon frequencies COM3I
Reference frequency (MHz): Extemal reference Connect
Jumpers: Frequency [MHz): Power Band: [DlseEmmesh
52 51 F1: 180,000 - off OUT1 <6GHz
Save
52 - F2. 180,000 P 0ff 0UT1 <6GHz
.51 F3. 180,000 (P oo 0ff QuT <6GHz Load config...
F4: 180,000 o Off OUT1 <BGHz ;
Save config...
Beacon mode Firmware: info...
Enable beacon
Enable scanning Repair...
Transmission speed [wpm]: 10
About...
Beacon text:
Exit

Press th&onnect button.

The synthesizer control controls should becomevadis well aisconnect, Save, Load
config, Save config buttons (the band selection dropdown IB&nd will become active for the
SHF module). The parameters displayed in the progvéll correspond to the currently



programmed values in the module. Tp field will be updated with the chip type used lret
module:

= MAX2871/ADF435x board utility v3.4 — o

Signal Generator Chip [aDF4350):

Frequency [MHz]: Power [dEm):  Band: Auta v

/144.000000 +odEm v | OUTT <BGHz COM port:
COomMe ]
LO/Beacon frequencies
Feference frequency (MHz); | 10.000000 [] External reference Eannect
Jumpers: Frequency [MHz): Power Band: Disconmect
52 51 F1: |144.300000 | ;144900000 | +5dBm v | OUT1 <BGHz
Save

82 = Fz. 432899388 | ;432899988  +5dBm w|  OUTT <BGHz
. 51 F3: |1296.839975 | /1296.899975 | +5dBm W OuT1 <6GHz Load config...

F4: [1152.000000 | /1152.000000 | +5dBm v OUT1 <BGHz =
Save config...

Beacon mode
[[]Enable beacon

Firmware info...

Enable scanning Update...
Tranzmizzion speed [wpm): 150

About...
Beacon text:

test de urdigo E it

4.2 Checking module firmware and SynProg utility versions

You can check module's firmware version, build datel module's serial humber when
module is connected to PC and connection betweaf1®y utility and module is established
(see Section 4.1). Also you can check$gaProg utility version by pressing th&bout button.

Press thé&irmwareinfo button to get the module's firmware information:

= MAX2871/ADF435x board utility v3.4 = =
Signal Generator Chip [ADF4350):
Frequency [MHz]: Pawer [dBrm):  Band: Autta v
144000000 | /144000000 +5dBm v OUTT <BGH= COM port:
COMa v
LO/Beacon frequencies
Fieference frequency (MHz): | 10.000000 [] Extemal reference Eonnect
Jumpers: Frequency [MHz]: Power Band: e
52 81 F1: Firmware information
Save
52 - F2:
- 5 Fa: 0 Firmware version 3.01.0375 from 16112018, Load config..
S/MN 5300 8100 1034 D485 7333 1302
Fa:
Save config...
Beacon mods Firmware info...
Enable beacon
["] Enatle zzanning Update...
Tranzmission speed [wpm]: | 15.0
About...
Beacon text:
test de urdigo Exit



4.3 Signal source controlled from the PC mode

You have to connect module to the PC to use ihensignal source controlled from the PC
mode (see Section 4.1). When the connection bet®&ger og utility and module is established
it will switch to the signal source controlled frahee PC mode.

The frequency can be set in tBgnal Generator -> Frequency field. The real programmed
frequency is shown just at the right of the freguefield. There is a special algorithm in the
module's control utility which programs the synikes chip optimally minimizing the possible
frequency error. The synthesizer uses 10..15MHz f&@uency, but it is able to achieve tuning
steps as small as tens of Hz in many cases:

@ MAX2871/ADF435x board utility v3.4 - G
Signal Generator Chip [ADF4350):
Frequency (MHz]: Power [dBm]:  Band: Auta v
IEENAINNEN | /144000000 ‘ +5dBm W | OUT1<BGEHz COM port
COMa v
LO/Beacan frequencies
Reference frequency (MHz): |10.000000 [] External reference Connect
Jurnpers: Frequency [MHz]: Power Band: Disconnect
52 51 F1: 144500000 | £144.900000 | +5cBm v |  OUTT <BGHz
S
5 - F2 (432899988 | /432000988 [+5Bm w|  OUTI<BGHz =
- 51 F2: |1296.839975 | /1296.899975 | +5dBm v 0OUT1 <BGHz Load corfig..
F4: |1152.000000 | /1152.000000 | +5dBm OuT1 <6GHz "
Save config...
Beacon mode Firrmware info...
[ Enable beacon
Enable scanning Update...
Tranzmission speed [wpm]  15.0
Abaut...
Beacon text:
test de urdiqo Ezit

If the frequency is outside of the synthesizer ¢reguency range the background color of the
Freguency field will change to orange:

Frequency [MHz):

6100 / 6100.000000

Usually there are some margins at the band edgetheSynProg utility will allow you to
program out of band frequencies to the module gnde the correct operation is not guaranteed
it will warn you, see Section 4.4).

You can also use mouse wheel and UP/DOWN keysrte frequency. Set the caret at the

digit you want to change and rotate mouse wheg@ress UP/DOWN keys. The frequency part
to the left of the caret will change.



You can select the active output and frequency andhe SHF module using thgand
dropdown lists:

i MAX2871/ADF435x board utility v3.4 - O
Signal Generator Chip [ADF4350
Frequency [MHz]: Power [dBm).  Band: Auto W
160067500 | /180.087457 +5d‘ OUTT<BBHz | ;O port:
OUT1 <BGHz
0LT2 5 126H: EE) i
LO/Beacaon frequencies
Reference frequency (MHz): |10.000000 [] External reference Cannect
Jurnpers: Frequency [MHz]: Power Band: Disconnect
52 51 F1: 180.0B2500 | #160.062500 | +6dBm | |OUTT<EGH:  +
Save
52 - F2. | 180.068750 | /180.065750 +5dBrn v 0OUT1 <BGHz v
- 51 F2: [180.075000 | /920075000 +5dBm  w 0UT1 <BGHz v Load config..
F4: |500.030000 |/ 500.030000 +5dBrn v 0OUT1 <BGHz v -
Save config...
Beacon made Firnware info. ..
[ Enable beacon
Enable scanning
Transmission speed [wpm]: 200
About...
Bieacon text:
#5000 Exit

The synthesizer chip output level can be changdadguthe Sgnal Generator-Power
dropdown list:

i MAX2871/ADF435x board utility v3.4 - C
Signal Generator Chip [ADF4350]:
Frequency [MHz]: Power [dBm):  Band: Auto w
144.000000 | #944.000000 +6dBm v OUT1 <BGHz COM port:
aff
i COM3 v
LO/Beacon frequencies -1dBm
+2dBm C
Reference frequency (MHz) | 10.000000 [ 4 +5dEm =2 onnect
Jumpers: Frequency [MHz]: Power Band: [
52 51 F1: 144900000 | /144900000 +5dBm v 0T <6GHz
Save
52 - F2. 432833388 | /432099933 +6dBm v OUT1 <BGHz
-5 F3 1296.893975 | /1296899975 | +5dBm v OUT1 <BGHz Load config...

F4 1152.000000 | /1152000000 | +5dBm  w OuT1 <BGHz "
Save config...

Beacon mode
[]Enable beacon

Firmware infa...

Enable scanning Update...

Transmission speed [wpm]:  15.0
About...
Beacon test:

test de urdiqo Exit

The values in the list corresponds to the signallat the output of the synthesizer chipe

real module output signal level is much higer (¢hisran amplifier on the module's board), also
the output level depends of the frequency. You faaoh the typical output signal values in the
Table 5 and Table 6. You should avoid setting aulpwels which lead to the output amplifier
overload (setting output levels marked with redocoh tables may degrade synthesizer phase
noise and spurious signals level performance). Syrghesizer chip output level is fixed at -
1dBm when using the second output on the SHF ma@ul#2GHz band) to comform with the
specifications of the doubler chip. This will resut more than +10dBm signal level on the
board second output.




The module change frequency and output level (avittlses outputs on the SHF module)
shortly after the values in the&equency field andPower dropdown list in the PC software were

changed.

Table 5 Typical ADF4350 based module output levels depending of frequency and output power settings

Output level Frequency, MHz
settings, dBm 200 500 1000 2000 3000 4000
-4 12,8 12,5 11 7,3 7,2 6,2
-1 15,0 14,9 13,3 9,4 9,3 7,9
+2 16,1 16,5 14,9 11,1 11,2 9,5
+5 16,5 17,2 16,2 12,5 13,0 10,5

Table 6 Typical MAX2871 based module output levels depending of frequency and output power settings

Output level Frequency, MHz
settings, dBm 50 100 200 500 1000 200( 3000 6000
-4 6,8 10,8 14,7 14,4 12,7, 8,3 9,8 -0,p
-1 7,8 12,0 16,0 16,2 14,6 10,3 11,8 2,8
+2 8,4 12,5 16,5 17,1 16,1 12,1 13,0 4,5
+5 8,4 12,5 16,5 17,3 16,9 12,5 13,6 5,2

4.4 Setting autonomous and beacon mode parameters

You have to connect module to the PC to use ihendignal source controlled from the PC
mode (see Section 4.1). When the connection bet®gar og utility and module is established
it is ready to program autonomous mode and beaamnmeters.

Four frequencies for the autonomous mode are seibO/Beacon frequencies group. You
can program up to four frequencies. Each frequetwyesponds to one state of the S1/S2
jumpers. The frequencies, signal level and bangldytort (for the SHF module) are set in the
same way as described in Section 4.3 for the P@altad signal source mode.



The beacon mode is enabled by setting EHmable beacon checkbox, the beacon mode
controls are activated after the beacon mode isleda

i MAX2871/ADF435x board utility v3.4 - C
Signal Generator Chip [4DF4350):
Frequency [MHz]: Power [dBm).  Band: Auto v
144.000000 | #144.000000 +5dBm v OUTT <EGHz COM part
COmMY v
LO/Beacaon frequencies
Reference frequency (MHz) | 10.000000 [] Extemnal reference Connect
Jumpers: Frequency [MHz]: Pawer Band: Disconnect
52 51 F1: 144.900000 | /144900000 | +6dBm v OUTT <EGHz
S
52 - F2 (432899988 | /432899988 | +5dBm v|  OUT1 <BGH: =
-5 F3 1296.893975 | /1296899975 | +5dBm v OUT1 <BGHz Load config...

F4: 1152.000000 | /1152.000000 | +5dBm w OUT1 <BGHz -
Save config...

Beacon mode Firmware info...

Enable beacon
[C]Enable scanning Update...
Transmizzion speed [wpm): | 15.0

About...
Beacon test:
test de wrdigo Exit

The scan mode can be enabled by settingtiable scanning checkbox. Frequencies with the
Power set toOff will not be scanned. The CW transmission speedeaset in thdransmission
speed field. The message text is set in B@acon text field (you can program CW messages up
to 100 characters length).

The English and Russian letters, digits, space, ard ? symbols can be used. There are also
several special commands:

1. @XY sends two characters after the @ symbol withcamdstrd character pause. For
example@DN will send the symbol.

2. #xxxx sends the tone wittxxx milliseconds duration (add space after the delayiber as
a separator, it will not be sent, for examb®00 will send tone for the 5000ms)

3. &xxxx sends the pause wikxxx milliseconds duration (add space after the delaylver
as a separator, it will not be sent, for exan&®00 will send pause for the 1000ms)

When all parameters for the autonomous mode argoseshould save them to the module's
flash memory. Press tt8ave button to do it. The program will inform you ifdlparameters was
successfully saved or there were any problems:

Information

ﬂ Configuration was saved to flash memory!

NOTE: Autonomus mode is activated only by powering synth
board from the external power supply or USB charger. You can
not activate autonomous mode if board is connected to the
computer.
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As was said before theynProg utility will allow to program out of band frequeies. If you
save configuration with such frequencies the pnogeall warn you:

Information

! SOME FREQUENCIES APPEARED OUTSIDE SYNTHESIZER CHIP
“ BAND! YOUR CONFIGURATION MAY NOT WORK STABLE, OR

MAY MOT WORK AT ALL!

Configuration was saved to flash memaory!

NOTE: Autonomus mode is activated only by powering synth
board from the external power supply or USB charger, You can
not activate autonomous made if board is connected to the

computer.

4.5 Configuring 1 & 2 outputs

You can configure 1 & 2 outputs for either frequgrode or PTT and keying signals
the desired configuration using t@etput 1 & 2 function dropdown list:

Iz MAX2871/ADF435x board utility v3.7

Signal Generatar
Frequency [MHz)

144.000000 /144.000000

LO/Beacon frequencies
Fieference frequency (MHz): | 10.000000

Jumpers: Frequency [MHz):

Power [dBm]:
AdBm v

["] External reference

Power

52 51 F1:[10367.933023  #10367.999023  -1dBm

s . F2[G7E0OODOOD  /s5760.000000

.51 F3([1295993878 ;1295399878

1k

F4: |432.000000 / 432000000

Beacon mode

Enable beacon

[T Enable scanning
Tranzmizsion speed [wpm) |09
Eeacan text:

test de wr3igo #5000

-1dBm

-1dBm

-1dBm

Output 1 & 2 function:

Band:
OUT1 <BGHz

Band:
0UT25.12GHz

OUT1 <BGHz

OUT1 <6GHz

OUT1 <6GHz

—
Chip [M&x2871):
Auto w
COM part:

Dema

Connect

Disconnect
Save
Load config...
Save config...
Firmware info...

Update...

- -
a About....

Exit

4.6 Saving and Loading module configuration

You can also save the module configuration to tleeand load it to the program/module
later. UseSave config andLoad config buttons and select the necessary file for saviadita

configuration.

. Select
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4.7 Using external reference signal

You can use external reference signal. If you wantise the external reference signal you
should check thé&xternal reference checkbox to disable internal 10MHz reference ostaili.
This option is available only for the boards v2r@l digher. When you us®/nProg utility with
the board v1.0 the checkbox will be disabled. Ifi yse reference oscillator with the frequency
other then 10MHz you should set the correct frequém theReference frequency field.

The External reference status LED (see Section ift) Iévif the module uses external
reference.

4.8 Finishing

When you have finished module programming presxonnect button. You can connect
another module to the PC and continue, or you icéshfthe program by pressifgit button.
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5 Firmware update

The module firmware is user upgradable and carpblated if needed. You have to download
firmware image file (you can download firmware imeag from this page
https://vhfdesign.com/pll-lo/lo-pll-usb.htinl Connect module to the computer, r&gnProg
utility, and connect to module from the SynProdgjtyt{see Section 4.1). Now save your module
configuration to the file using th&ve config button (you can skip this step, but module
configuration will be eraseduring firmware update). Then prddpdate button:

& MAX2871/ADF435x board utility v3.4 - =
Signal Generator Chip [40F4350)
Frequency [MHz) Power [dBm):  Band: Auto W
+5dBm v OuUT1 <6GHz COM port:
Cora v
LO/Beacon frequencies
Fieference frequency (MHz), | 10.000000 ["] Extemal reference Connect
Jumpers: Frequency [MHz]: Power Band: Dfaamreeh
52 51 F1: 144300000 | ;144900000  |+5dBm v | OUTT <BGHz
Save
52 - F2. 432899388 | /432899902 +BdBm OUTT <BGHz
-~ 51 F3 (1236899375 | £ 1296.899975 | +5dBm v OUT1 <BGHz Load config...
F4: 1152000000 /1152000000 | +5dBm  + OUTT <BGHz "
Save config..
Beacon mode Firmware info...

["1Enable beacon

Enable scanning * Update. ..

Transmizsion speed [wom]:  15.0
Abaut,
Beacon text:

test de urdigo Exit

Select firmware image fileNote: the SHF modules and ADF435x/M AX2871 modules use
different firmware, please select the correct firmware image). The module will enter
bootloader mode (the LED on the module board wdrtsheartbeat flashing) and the update
process will be starteddo not disconnect module, power off the computer or terminate
SynProg utility during firmwar e update!

= MAX2871/ADF435x board utility v3.4 - =
Signal Generator Chip [4DF4350):
Frequency [MHz): Power (dBm:  Band: Auto w
+5dBm v OUT1 <BGHz COM port
| COM3 v
| LD /Beacon frequencies
! Fieference frequency (MHz]: | 10.000000 [] Extemal reference Connect
Jumpers: Frequency [MHz): Power Band: Dicammesh
52 51 F1: 1445000001 4144 anoonn +RdRm s OUT1 sEGH=
] Updating Firmware 2 Save
52 - Fz |4
Flashing Firmware. ..
- 5 Fz |1 e Load config...
| F4: 1 - "
| Save config...
|
|
|
| Beacon mode
Enable beacon
[ Enable scanning Update...
Transmission speed [wpm): | 15.0
eatfm] About..
Bracon text:
test de Lrdign Exxit

The program will show a message after the firmweae flashed:
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’7&‘; MAX2871/ADFA435x board utility v3.4 - o

Signal Generatar Chip:

Frequency [MHz): Power [dBm].  Band Auto ¥

144000000 |/ 144.000000 +EdBrm OUTT <BGHz COM port

|COM3 w

LO/Beacon frequencies
Reference frequericy (MHzE 10000000 Extemal reference Connect
Jumpers: Frequency [MHz]: Power Band: Dizsconnect
+25 Information -
55 Jave |
- 51 otifig

o Firmware was updated. Please reconnect the board.

Beacon mode

| Enable bel
Enable scanning - Repair...

Tranzmizzion speed [wpm); 150

Abaut..
Beacon text
test de urdigo Ezit |
|
|

Now you should disconnect the module from the caepUSB port. Reconnect module to
the computer, restore saved configuration (usiregLtbad config button) and save it to the
module flash memory (using th&ave button). Now you can disconnect module from the
computer - the module is ready to use updated faraw

5.1 "Debricking" the module

When you power up the module it will check the fivare integrity and will stay in the
bootloader mode if the firmware does not pass nttetest (the bootloader mode is indicated by
heartbeat module LED flashing). If it happened Katdy as a result of the unsuccessful
firmware update) the module firmware can be repaiféonnect the module to the computer
USB port, runSynProg utility, select correct COM port (see Section 440t donot try to
connect to the module from the SynProg uti(ip not pressConnect buttor). Press th&epair
button instead and then select firmware image file:

® MAX2871/ADF435x board utility v3.4 - -
Signal Generator Chip:
Frequency [MHz]: Power [dBm):  Band: Auto w
144000000 7 144.000000 +5dBm OUT1 <BGHz COM part:
COmM3 v
LO/Beacaon frequencies
Reference frequency (MHz):  10.000000 External reference Connect
Jurnpers: Frequency [MHz]: Power Band: Disconnect
52 51 F1: 144500000 ¢144.900000  +5dBm 0UTY <BGHz
Save
52 - F2. 432833388 /432899388 +5dBm OUT1 <BGHz
-~ 51 F3: 1236839975 /1296893975  +5dBm OuUT1 <BGHz Load config..
F4: 1152000000 /1152.000000  +5dBm OUT1 <BGHz .
Save config...

Beacon mode Firrmiare infa...

| Enable beacon

Enable sanning *

Transmiszion speed [wpm): 150
Ahout

Beacon text:

test de urdiga Exit
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The firmware repairing process will start (it letsame as the firmware update process, see
Section 5).

5.2 Forcing bootloader to activate

If the module firmware does not work properly ouyan not update firmware using standard
method the bootloader mode can be activated manuétiu have to remove the S1 and S2
jumpers and short the S1 and S2 contacts (seeoBe2)i Then use the instructions for the
module "debricking" (see Section 5.1).

Remove the short and install jumpers back aftefithevare repair.
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Appendix A
Module schematics and parts placement
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Appendix B

Phase noise measurements of the ADF4351 module
(R&S FSQ8 spectrum analyser)

RBW 500 Hz
VBW 2 kHz

Delta 2

[Tl PHN]

-114.89 dBc/Hz

Ref 0 dBm ALL 25 dB SWT 100 ms 10.016025641 kHz
0 POS pQdlbe | 575 dpm 9 Markgr 1 [T1{FXD
-3.67 dBm
10 115.9595919872 MHz
s / \
JAVG|
F-20 / \
F-30 / \
F-40 { \
F-50 { \
F-60 / \
--70 ( \
F-80 I \
O W WA
WW w . V\/ Wf\/\jj \Mq\/
=10
Center 115.9993%19% MHz 2.5 kHz/ Span 25 kHz

Figure 1 PN measurements on the 116M Hz frequency. Autonomous mode, power set to -4dBm, 10dB

attenuator at the spectrum analyser input

RBW 500 Hz
VBW 2 kHz

Delta 2

[Tl PHN]

-102.56 dBc/Hz

Ref 5 dBm ALL 30 dB SWT 100 ms 10.016025641 kHz
PCS 5 dBm N Markdr 1 [T1]|FXD]
= PHN D.596 dR 2
T o0 OB
/ 403.95979%9679 MHz
--10
JAVG| / \
F-20 / \
F-30 / \
F-40 j \
F-50 / \
F-60 ’ \
F-70
ﬁgyf\/“w\hfvﬂ\}lf\muwﬂw \MU] \W/ WJWVJ\«.W/\HJ N AN
Y PHT
Center 403.9%9%7997 MHz 2.5 kHz/ Span 25 kHz

Figure 2 PN measurements on the 404M Hz frequency. Autonomous mode, power set to -4dBm, 10dB

attenuator at the spectrum analyser input
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RBW 500 Hz
VBW 2 kHz

Delta 2 [Tl PHN]
-93.62 dBc/Hz

Ref 5 dBm Att 30 dB SWT 100 ms 10.016025641 kHz
POS 5 dBm Markgr 1 [T1|FXD]
=L PHN FU- 537 Ofpm -
1.151999599 GHz
10
JAVG / \
F-20 / \
F-30 / \
F-40 ] \
F-50 [ \
F-60
N\ Ayal A A . l \ . A s/
VNS vw\rfm\w VL“A\fwxnmf\d L/“ﬁ\muﬁvf\f\mlvxj\\ffﬂf APVAVA A
F-80
--90 PHI
Center 1.151999599 GHz 2.5 kHz/ Span 25 kHz

Figure 3 PN measurements on the 1152M Hz frequency. Autonomous mode, power set to -4dBm, 10dB
attenuator at the spectrum analyser input

@

Ref 6 dBm

RBW 500 Hz
VBW 2 KHz
ALt 35 dB SWT 100 ms

Delta 2 [T1 PHN]
-91.68 dBc/Hz
10.016025641 kHz

POS 6 dpm

PHN

Markgr 1 [T1]|FXD]

I s =

1.567952%439 GHz

F-20

F-30

F-40

F-50

F-60

-ty

--70

F-80

~-90

PHN

Center

1.96799%9433 GHz 2.5 kHz/

Span 25 kHz

Figure 4 PN measurements on the 1.97GHz frequency. Autonomous mode, power set to +5dBm, 10dB
attenuator at the spectrum analyser input
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Ref 0.7 dBm Att 15 dB CMT 25 ms
0 POS 0.7 |dBm THI 16.91 =&
F-10 ot
—-20
[
LAV G F-40
—-50
[--060
—-70
—-80
—-50
HRMINC
lst Hm 1.967999350 GHz 2.5 ms/
No Frequency RBW Power
1 1.%7 GHz 200 kHz 0.61 dBm
2 3.94 GHz 500 kHz -16.32 dBc
3 5.90 GHz 1 MHz -23.12 dBc
4 7.87 GHz 1 MHz -29.18 dBc
5 out of range ===
6 out of range -
7 out of range S
8 out of range S
9 out of range ===
10 out of range ===

Figure 5 Harmonic content at 1.97GHz frequency. Autonomous mode, power set to +5dBm, 10dB
attenuator at the spectrum analyser input
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