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Below are additional sheets that are form the
complete set of schematics, a type of table of
contents. It is also KiCAD hieratchical links
to the other sheets.

(tr)uSDX — 5-Band / Mulitmode QRP Transceiver
efficient Class E PA and Supports CW/LSB/USB and AM/FM. It covers by default 80/60/40/30/20m (alternative Filter Setups possible)

The (tr)uSDX is a 5—Band / Mulitmode QRP Transceiver in Pocket Format (90x60x30mm — 140g).
It features a highly efficient Class E PA and Supports CW/LSB/USB and AM/FM. It covers by
default 80/60/40/30/20m (alternative Filter Setups possible)

It is supplied with an OLED Display, onboard Mic, (tiny) onboard speaker and for improvised
QSO onboard PTT Key can be used as emergency CW Key.

Further on, the (tr)uSDX has a (Micro)USB CAT and Programming Interface, and while it produces

typically 5W @ 13,8V Power Supply, it can create 0,5W Output from 5V USB Supply alone. (tr)uSDX Main Board v1.0

Typically it draws 80mA on RX (with MS5351 — less with Si5351) and 500mA on TX @13.,8V and
typical 85% PA Efficiency.

Page 2: Main board schematic

ISP Connection

File: (tr)uSDX_Main_Board_vi-0.kicad_sch

It is supplied with OnBoard SWR Bridge and Voltage/Current measurement Hardware, to help in

tuning and operation. (tr)uSDX Main Board Parts Layout A v1.0

Page 3: Main board parts layout without copper trace pattern

General Overview External Connections

DC Power Connector File: (tr)uSDX_Main_Board_Parts_Layout_A_v1-0.kicad_sch

Main Power Supply Connector Butar; & 3.3 o
DISPLAY Inner @ 1,3 mm

(tr)uSDX Parts Main Board Parts Layout B v1.0

SPEAKER Min 7V A ( 5 . 1 ) Page 4: Main board parts layout with copper trace pattern
Jack to conf;:: Headphone Jack ”;";gv Petall ISP Connector & File: (tr)uSDX_Main_Board_Parts_Layout_B_vi—0.kicad_sch
external Jack for external Mic Switched (hciva: Low] typ. 12-13.8V Audio OUT ile: (tr)uSDX_Main_Board_Parts_Layout_B_vi-0.kicad_sc

/ Paddle or Key GND

Micro USB

: GND 3.5 mm Connector Stereo

3,5 mm Connector Stereo
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NC
3,5 mm Connector Stereo

PTT / DIT (Mono Connector can be used
for Straight Key
then: Ring = GND and TIP = Key)

ISP Connector Knobs/Buttons

Programming

(tr)uSDX RF Board v1.0

Page 5: RF board schematic with ‘Lo’ band configuration

Bootloader
Firmware

File: (tr)uSDX_RF_Board_vi-0.kicad_sch

The Bootloader needs to be installed only once, before the Firmware can be
installed. Normally, for Group Buy or Kit Buy, the organizer would normally

have installed the Bootloader. The Firmware cannot be loaded via the USB port
without first installing the Bootloader. Installing the Bootloader requires

an ISP programmer. While there are many ISP programmers than can be purchased,
an Arduino Uno can be used as an ISP programmer.

You will need the 18 digit hexadecimal ‘serial number’ to download the firmware.

(see Bootlader instructions). At the time of this writing, the firmware v2.00i (tr)uSDX RF Board — Alternate Bands v1.0

and this version will not dispay the serial number. The only method to retrive
the serial number, is to reinstall the Bootload and wipe the EEPROM.

Page 6: Alternative ‘Classic * band with FDTB6256 MOSFET
configuration and additional RF filter information

Your Callsign is optional. Instructions and more information about loading the File: (tr)uSDX_RF_Board—Alt Bands_vi-0 kicad_sch

Firmware can be found at:

More information about loading the Bootloader and using an Arduino Uno can be RF Board Parts Layout A v1.0

found here: i Firmware Page: https://dl2man.de/3b—trusdx—firmware/

Page 7: RF board parts layout without copper trace pattern

https://dl2man.de/3a—trusdx—bootloader/

File: (tr)uSDX_RF_Board_Parts_Layout_A_vi-0.kicad_sch

Software updates will be announced in the (tr)uSDX Forum,

If the Bootloader has been installed according to the instructions at the link https://forum.d(2man.de/

above AND the Firmware has not been installed yet, then every time the (tr)uSDX
is powered on, an 18 digit hexadecimal number will appear on the display. This
hexadecimal number is the ‘serial number’ which must be written down and kept —
once the Firmware is installed, this number will not be displayed anymore unless
the EEPROM is erased when the Bootloader is reinstalled. And this number is
required in order to download the Firmware from the (tr)uSDX website.

RF Board Parts Layout B v1.0

and provided on the Firmware page for download. An experimental beta, Page B: RF board parts layout with copper trace pattern

when available, is uploaded here:

File: (tr)uSDX_RF_Board_Parts_Layout_B_vi—0.kicad_sch

Beta Firmware: https://dl2man.de/wp—content/uploads/2022/01/wp.php/beta.html

This Schematic is no modification to the Original wark, and approved by DL2MAN/PEINNZ

Redrawn with notes: KD4SGE & WALITD {revision denoted in ( ) after Rev 1.0 below}

More Information: Original Schematic: Rev 1.0  Date: 2021-11-27

Videos of the build, tuning and other (tr)uSDX information DL2MAN & PEINNZ
can be found at: Sheet: /
:TDrl]-ZNE'#giSSWDeXbeiteI httﬁéi//jl/zfmamdgé de/ File: (tr)uSDX_Main—RF_Schematics_v1.0.kicad_sch
e u orum: ps: orum. man.de .
* YouTibe DL2MAN Chanpel. @ @ Title: (tr)uSDX Overview and Subsheets
https://www.youtube.com/channel/UCqabnQWUjwH4K3F JtxbmrlA Size: A3 [ Date: 2022-07-10 Rev: 1.0(m)
- - KiCad E.D.A. kicad (6.0.5) Id: 1/8
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R9 22| ADC6 PB2 PB2_DRV-FB | - TX MOSFET M"r Original class Il ceramic capacitors are known for their piezoelectric effects. They can act
PA S €17 ! mic/audio in GND —=qADC7 PB3 - PA J(‘“)k } 1SP Port like a microphone, causing noise in the circuit.
11 pBL, — KEY(b
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) +5F
PCof23 PCO_ADCO More Information:
< c31 m ]. Tayloe Detector ) A a ) )
—— us4 PC1 PC1_ADC1 Videos of the build, tuning and other (tr)uSDX information
GND GND o T | Atmecasogpoay P2 25 (PC2_ADC2 ]| - MIC (mic/audio in) can be found at:
R7 [~ €39 9 PC3 26 PC3_ADC3 | - Select/Menu/Enter DL2MAN’s website: https://d(2man.de/
GND = — b7 * The (TR)uSDX forum: https://forum.d2man.de/
J7 — KEY(b) PCh4 s PC4_SDA | 1 cClock Generator * YouTube DL2MAN channel:
“'C/Key Mic/Key PB4 _MISO ] 10n PG5 Lg PC5_SCL /RF Board (relay control) https://www.youtube.com/channel/UCqabnQWUjwHA4K3FJtxbmrlA
18 = RESET/PC6 PC6_RESET | - COM Inferface/ISP Port
see CAUTION #1 m P00 L PDO_RxD A few reasons for redrawing the schematic:
note below 10n GND Py B ]. COM Inferface
i 50 PD1_TxD Mainly to improve clarity and aid in troubleshooting by:
MCU Crystal PD2 PD2_INTO } OLED Displa
D3 PD3_INT1 play * Combining parts into functional groups reducing the number of global labels used. A few label names
GND PTT / KEY(a) 2 1 dified for clarity of function. 0 t dded It of i t
PD4 PD&—XCK | - COM Inferface were also modified for clarity of function. One or two were added as a result of grouping parts.
PB5 SCK] PB6_XTALL PDS PDS T1 — no connection This also makes it easier to better understand the design and functional blocks of the (tr)uSDX.
p= PD6 PDE _AINO }Mum Function * Power and grounds were changed from "global labels’ to ‘power” labels. This helps separate power
A d' / K . \ - oo PD7[L PD7 _AIN1L distribution from signal distribution; making it easier follow the signal paths.
udio 16 eyer signals: ) e 285
— KEY(a) is for 'straight’ keyers LLLV * The ATmega328P symbol was madified to show the three hidden power pins. This can be relevant as the
M| w0l &

Extem‘t Audio R23 Ci4 10“/25\/ audio out - KEYEag and KEY(b) are used for PB7_XTAL2 ATmega328PB (note the 'PB’), version changes two of the pins to signal pins.

* Doing a design, schematic and pcb is a lot of work. It is even more work to go back to revise and
clean up things. Thanks to DL2ZMAN & PELNNZ done to bring this project to reality. So, we thought

SPQler S @—_T—| Internal iambic keyers
SN Speaker
see CAUTION #2 1 ; ; h ) e .

note below TN Lot GND this would assist and contribute to the (tr)uSDX project and the Amateur Radio community.

C37 Speaker MountingHole_Pad This Schematic is no modification to the Original work, and approved by DL2MAN/PELINNZ

10 /8 rotary OLED R L R

" Speaker board corners encoder display Redrawn with notes: KD4SGE & WA4ITD {revision denoted in () after Rev 1.0 below}
Original Schematic: Rev 1.0 Date: 2021-11-27
H1 H2 H3 H4 H5 H6 H7 H8
GND DL2MAN & PE1NNZ

cause unexpected results if the proper keyer has not been selected in the (tr)uSDX menu. (see Menu 2.6 Keyer Mode)

CAUTION #1: Be aware, using a mono jack in the Mic/Key port will short the ‘ring’ contact in the port. In CW mode, this may 9 9 9 9 9 9 9 9 E'TEEt(:t/)(tSr)DUXSEAX'Maém Bzafi Voi-ko_/ 4 een
é ne: rju —Main_poara_vl-0U.Kicad_sc

@ @ Title: (tr)uSDX Main Board
CAUTION #2: Do NOT use a mono jack in the Audio/External Speaker port. The mono jack will short the port's ‘ring’ GND Size: A3 [ Date: 2022-07-10 Rev: 1.0(m)
contact to ground, which in turn will short the 'tip’ contact to ground and the result will be no output audio. KiCad E.D.A. kicad (6.0.5) Id: 2/8
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This Schematic is no modification to the Original work, and approved by DL2MAN/PELINNZ
Main Board Parts Layout without copper trace pattern gl Senemtie, fev 10 bater 20ty gy e () Erer Ry 0 b

DL2MAN & PELNNZ

Sheet: /(tr)uSDX Main Board Parts Layout A v1.0/
File: (tr)uSDX_Main_Board_Parts_Layout_A_v1-0.kicad_sch

Title: Main Board Parts Layout A

Size: A3 [ Date: 2022-07-10 Rev: 1.0(m)
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This Schematic is no modification to the Original work, and approved by DL2MAN/PELNNZ
Redrawn with notes: KD4SGE & WAALITD {revision denoted in () after Rev 1.0 below}

Main Board Parts Layout with copper trace pattern Original Schematic: Rev 1.0 Date: 2021-11-27

o ) ) DL2MAN & PEINNZ

Note: This is a four layer board. The two internal layers are mainly power and Sheet: /(tr)uSDX Parts Main Board Parts Layout B v1.0/

ground planes. But there may also be a few internal traces which would not be File: (tr)uSDX_Main_Board_Parts_Layout_B_v1—0.kicad_sch

visible. So, if a trace looks like it goes nowhere, it may continue on an internal Title: Main Board Parts Layout B

layer. Size: A3 [ Date: 2022-07-10 Rev: 1.0(m)
KiCad E.D.A. kicad (6.0.5) Id: 4/8

1 I 2 I 3 | [ | 5 | 6 | 7 | 8




I 3

Band Slots — LPF Filters

+12V 45V oot i
" for ‘Lo’ bands (20/30/40/60,/80m) Power/SWR Bridge
Conn_01x14
— 1 Values given are when using three BS170s (Q1, Q2 and Q3)
TS5 If using Q4 or Q5 or a different MOSFET then values may be different.
42 4 c7
:i‘" *Capacitars nat placed/installed are shown with a value of ‘np’. Inductors/transformers use two different material types. T2* * 12 Modification:
RF *Toroids wound using 0.4mm(18mil)[26ga] wire. Iron is shown with solid lines and ferrite has dashed 17 ratio /FT37 43 o
tO “Oll’l Boal’d -2 FWD R R lines, as shown: 4o ron Ferrite :7 ratio/ - Reduces power dissipation in T2.
16 2@‘ See sheet 6 and https://d2man.de for more information.
7 TR D1 ANGALEW o Orig_in_al: 1-2, 1T : 34, 7T
A 1 e Power/SWR Feedback ' GND Modified: 1-2, 3T: 3-4, 217
9 PC5_SCL| Band Slot 1 c16 11 150 K1 IN4LLEBW e
:ﬂ PC4_SDA| 20m —“ip G6KU-2
212 (ORIVE] ) C17” np 4 5 ANT ANT
Jus ] CORIVE] LPF_20m_oUT »-© ~— T
| L11  400n 112 196n i 7 1:7 ratio /FT37-43
LPF_20m_IN o LPF_20m_0UT A P 1-2, 1T : 3-4, 7T Antenna
' <{RF
< 7T/137-2 [LPF_20m_IN >—3 \ 2
GND Cc10 c18 j 2 GND Conn_Coaxial
1
Suggested Mod for J1: ) 68 €15 470 €19 H T1, T2 NOTE: AT ANT_OUT 1
Rather than female: the connector should be male since there P P sl & A Note the polarity of the windings of TL and T2. - °
;s 2'(])1 pou{erbon tdhese pins when the RF board is not attached np np np P00_KCOM Windings should be in the same direction so to ~
0 the main board. have 0° phase between prmary/secondary. Winding
< in opposite directions will cause a 180° phase
shift producing in errors in power and SWR readings.
GND GND GND P13 BS1.K1 GND GND
Latching Relay =~ T oo CooCoooooooooooooooooo-
Control (Band Select) Band Slot 2 K2
30 66KU-2 sV
+5V m 3
45V o |5 _ANT | Voltage/Current Measurement
6 ﬁ|‘ (Effici M t)
LPF_30m_0OUT > iciency easuremen
¢ \: . 100n
R25 - LPF_30m_IN i 4 RF GND Ut +12V
& 100n i INA219AXD
- N GND LPF_30m_IN 3 N:\ > 3 mm R7 R}ﬁihsm\‘l‘alue is due to resistance of the PCB
[}
23 4 €20 ! PC4_SDA 4 SDA > 8 > trace resistance. This is intentional and
[PCQ,SDA SDA bt P00 POO_KCOM ' PC5_SCL SCL IN+ c2 R—Shunt may vary slighly from board to board. The
[PCS,SCL 22 | ¢ > PO1 i)( 100p . . 177 ;” software uses this value to calculate the
1 {NT P02 |-6-x 700 %20 %20 POO_KCOM 8| & a |1 A4 1laq o IN- 2 100n R8 ~L1/m efficiency. See menu ‘8.6 R Shunt’.
P03 75¢ P P P GND 20 2 » VDRAIN
PO4 %x —
P05 =X P12_BS2_K2 3
P0G 12 GND GND o <L o .
u7 PO7 ==X S e o e o e o oo oo ——————————- GND ii L15
13 Band Slot 3 K3 100n i 200pH
TCA9555PWR T 14 [+o G6KU-2 22T/FT137-43
P11 P11_BS4_K&4 m
P12 P12_BS2_K2 5 ANT GND
P13 P13_851 K1 MOSFET Output Drivers
5 P14 P14_BS3 K3 51 9000 T~z e :
A2 P15 P15_BS5_K5 ' ! * * <RF
2 {1 P16 9% LPF_40m_IN = i L RF 'at Q2 Q3 |
o E— ' |
21 1 p0 = P17 29 15T/T37-2 i 1 BS170 < BS170 < BS170 ! ) )
o
NI\ > : 2 2 2 | Alternate Output Driver Options
N C30 ' DRIVE T II II II .
~ e ! ! E: |
GND 150p R < : " o
& i ,
GND GND . !
L
v
MountingHole_Pad GND
pcb four corners Band Slot & "
H9 H10 H11 H12 60 G6KU=2 Pads for these SMA transistors are placed on the opposite
m side of board from other components (relays, cails, etc).
5 ANT
~~ s More Information:
L41 1156n ' Videos of the build, tuning and other (tr)uSDX information
LPF_60m_IN f can be found at:
GND —_— ! 4 RF * DL2MAN’s website: https://dl2man.de/
17T/737-2 ' * The (TR)uSDX forum: https://forum.dl2man.de/
c40 NI\ > * YouTube DL2MAN channel:
! https://www.youtube.com/channel/UCqabnQWUjwH4K3FJtxbmrlA
Latching Relay Notice: 100p A il
3 % H 1
The relays are latching types, the coil is only energized to g /L oND A few reasons for redrawing the schematic:
Eoilgeg(:l'?iOt:eofre‘ZLag‘Cu\:'/r':rfp t:l"al.)ll 3:: ;zt?y tolees depends on the Mainly to improve clarity and aid in troubleshooting by:
* Combining parts into functional groups reducing the number of global labels used. A few label names
Mechanical force maintaines the 'togg[e'. However, strong were also modifie_d for_clari(y of function. One or two_ were added as a result of grouping parts.
vibrations or sudden impact(s) can cause a relay to ‘toggle’ This also makes it easier to better understand the design and functional blocks of the (tr)uSDX.
Ch.angmg the. LPF Conflguratlon and, therefore, peerrmanCE’ Band Slot 5 * Power and grounds were changed from ‘global labels” to ‘power’ labels. This helps separate power
This change is NOT detected by the so‘f'gwarg and will "ot be K5 distribution from signal distribution; making it easier follow the signal paths.
shown on the display. If such a condition is suspected it 80m G6KU—2 - ) ) )
can be corrected by changing to another band and back, or by * The ATmega328P symbol was modified to show the three hidden power pins. This can be relevant as the
powering off/on the radio. 5 ANT ATmeqga328PB (note the ‘PB’), version changes two of the pins to signal pins.
1 LPF_80m_0OUT 6 \ * Doing a design, schematic and pcb is a lot of work. It is even mare work to go back to revise and
L51 144b4n n i 7 clean up things. Thanks to DLZMAN & PEINNZ done to bring this project to reality. So, we thought
LPF_80m_IN ! this would assist and contribute to the (tr)uSDX project and the Amateur Radio community.
= = = in ] 4 RF
19T/137-2 TFF 80N 3 i 7 This Schematic is no madification to the Original work, and approved by DL2MAN/PE1NNZ
m . .
€50 C54 — «‘:\ 2 Serial resonance Class E with SWR measurement
! Redrawn with notes: KD4SGE & WA4ITD {revision denoted in ( ) after Rev 1.0 below}
330p in o 7 s < Original Schematic: Rev 1.0  Date: 2021-11-27
330p in in P00_KCOM = = GND DL2MAN & PEANNZ
Sheet: /(tr)uSDX RF Board v1.0/
oND oND oND SIEBEEKE File: (tr)uSDX_RF_Board_v1-0.kicad_sch
@ @ Title: (tr)uSDX RF Board
Size: A3 [ Date: 2022-07-10 Rev: 1.0(m)
KiCad E.D.A. kicad (6.0.5) Id: 5/8
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Band Slots — LPF Filte ‘ Generic Band LPF Design
- | .
an' 0 A rs : LPF — Low Pass Filter : There are several online and offline tools to calculate the turns/toroids for a band.
fOI’ Cl&sslc b&l’ld (10/15/20/"0/80'“) | The LPF component reference number has the following pattern: : Eearchdfor one you like best. Below are examples of two offline calculators that can
| e used.
TESted by DLZMAN (20 May 2022) : _Si"tngl)ly,heagh lcotm!)ulnen((:I itsh referencded byba le'(tler_ a’t‘r(: two nyffnbers. The {irst number i One tool is:
. . 4 | is the band slot, 'n" an e second number, is the specific component. :
USIng Q5, FDT86256 with a PA Bias of 160 | y P P ! mini Ringkern—Rechner — https://www.d\Ohst.de/mini—ringkern—rechner.htm#en
: For example, capacitors would be ‘Cny’. There are ten capacitors in each LPF. So, | Another i
. | in Band Slot 1 the reference for each capacitor would be C10, C11, C12,...C19. ! nother Is: ) X
More info: https://dl2man.de/2—trusdx—assembly/ ! In Band Slot 2 it would be €20, C21, C22...., C29. And so on for Band Slots 3 to 5. ! Coil64 (Coil32) - https://coil32.net/
I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, : Inductors, Lny, follow the same scheme. 1 Discl‘aimer: Downlngdjpg and installing any programs from ﬂ!e Internet come with risks )
1 : and is the responsibility of the end user. The authors of this document are not responsible
Band Slot 1 K1 . Relays are an exception | for any errors or damages in their use. Download responsibly.
10m C16 82p GEKU-2 | as there is only one relay per LPF. So a relay, K, is simply 'Kn’. !
I
I
c17 I 10p 5 ANT !
L ’ ANT Kn?
[PF_10m_ouUT > ! 66KU-2
_ _{ | -
11 100n 12 64n [y EA—— }
LPF_10m_IN ¢ LPF_10m_0UT i 4 RF | 6 v
— — |
RF LPF_band_OUT
5T/T37-2 4T/T37-2 PF Tom TN 3 : <re] ! ﬁ\ 7
= — I
c10 c18 *?\ 2 | LPF_band_OUT i 4
I
' | : I —
68p 1S5 480p c1e T ! turns/toroid LPF_band_IN 3 *
poo_KcoM >3+ /15 41 | cn? v 2
56p 100p 100p = | '
! Cn? f
H ?
v | 2 &
8| & G |1 Avd
GND GND GND P13_BS1_K1 GND ! POO_KCOM oo
I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I
I
Band Slot 2 K2 | GND GND GND P13_85n_Kn
15 m G6KU-2 i
o5 ANT l !
LPF_15m_0UT »© | Remember: (tr)uSDX Filter Capacitors ALWAYS need to be COG/NPO Types, rated for at least 100V !
121 144n j 7 L
LPF_15m_IN LPF_15m_0UT :
== R P . . . .
6T/T37-2 5T/T37-2 3 : i Simplified Filter Design LPF Design Considerations:
LPF_15m_IN !
C20 c28 N:\ 2 : Technically, it is not a low pass filter. Rather a combination of a shunt capacitance, bandpass The values of the capacitors and inductors can vary for several reasons. Some of those reasons
0 ! and Pi network. The shunt capacitance (which includes the Coss of the MOSFET(s)), sets the load, i .
' include:
€29 ! which inturn set the power of the Class E output. The bandpass is also part of the inductive load
100p 270p 270p + + ! H . N
poo kcom >l € |1 A4 | required for the Class E output. However,the low frequency cutoff of the bandpass is sufficently low * Tolorance of component values; which can usually vary by 5% or more. This not only includes
68p 100p 100p | : as to b? concnde{ed !gnored.wmle the Pi network is for impedance transformation and second : capacitors but also the toroids.
GND | harmonic notch filtering. . * The PCB traces add stray capacitance and inductance.
! X X : * The Coss of MOSFETs can vary; either by switching types (BS170 to FDT86256) and/or by
P12_BS2_K2 : Recommending readings: count, using multiple BS170s.
GND GND GND | - . . : * Whether T2 has been modified for 1:7 turns to 3:21 turns.
! Class E Power Amplifiers for QRP by Dav;d ‘?“Pe NMS, May 1}" 2009 . * And many other random things including metal placed in close proximity to the RF board.
********************************************************************************************** ! http://amfone.net/Amforum/index.php?action=dlattach;topic=35824.0;attach=41753 : This also includes strong magnetic fields. )
Band Slot 3 K3 : A calculator for this design can be found on WABITP website: Keep in mind the frequencies the relays transition from one band to the next when tuning.
20 m G6KU-2 : http://www.wa0Oitp.com/class%20e%20design.html As a result, for a given band, the capacitance and inductor values may vary slightly form board
| L . . L. , . . to board and as MOSFETs are changed. So when using values given by other users, the MOSFET and
5 ANT ! Also of nate is, in the (t')“SDX; the transmitted signal goes from ‘in—to—out’ while the recieved number of, should be specified. But, even then the values would simply be a starting point and
6 ! signal is reversed, going from ‘out-to—in". tweaking may still be required.
LPF_20m_0UT \ !
L31 100n j 7 | The 2nd harmonic notch is adjusted by changing the winding spacing on L2. Windings closer
LPF_20m_IN LPF_20m_OuUT f : together increases inductance and spreading apart decreases inductance. The efficiency is adjusted
= = = = ! 4 RF | by changing the winding spacing on L1. Note that higher power does not mean higher efficiency.
o= ' ‘
LPF_20m_IN |
30 it | :
! : . . Pi Network
100p sl T | < ! Shunt : ; . Capacitor/Toroid Notes:
g v i 2nd H i
150p np np POO_KCOM GND : Capacitance : Bandpass : c? NOtCharmonlc In the LPF circuits, use only:
| ! ! * NPO/COG Capacitors rated for at least 100V
| . c? . * Toroids from Micrometals or Amidon
P14_BS3_K3 . [ ’ I
GND GND GND H ! ! The wire specified for winding the toroids; 0.4mm(1Bmil)[26ga]. Smaller diameter wire
| will decrease the Q of the inductor and a larger wire will increase it.
I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, '
I
Band Slot 4 Ki : ! Keep in mind that several things will affect the inductance of the inductors:
| : * How loose or snuggly the turns are wrapped on the torroid. A loose turn has lower
[{.O m Cub 300p G6KU-2 : | inductance than a snug turn. But too snug a turn can be hard to adjust the spacing
| ! later when adjusting the 2nd harmonic filter.
cu7 100p. 5 ANT | ! * The spacing between turns. As turns, even a few turns, get closer together, the
L |—< LPF_GOom OUT 6 : GND GND GND inductance will increase. The lowest inductance is obtained with evenly spaced
=1IM \ 7 | turns around the torroid.
1 I
L4l 676n L42 2560 : : So, when winding the coils:
LPF_40m_IN AT AT ¢ LPF_40m_0OUT : 4 RF y, T TTTTTm T T Emm A m e * A wire pass thru the center of the toroid counts as a turn.
3 ' ! * Try to evenly space the turns around the toroid.
131/137-2 8T/137-2 LPF_40m.IN N,\ 2 . * Avoid overlaping windings.
0 I
€40 cus : ! B‘nd COI’IﬂgUI’&ﬂOl’Is After the build, the LPF tuning is done by adjusting the toroid winding spacing to notch
C45 C49 + . <~ : The (tr)uSDX provides for three bands configurations: Lo, Hi and Classic. out the second harmonic frequency, using equipment such as a nanoVNA.
300p 430p PoO_KCOM Y8 )-# s {1 I Each configuration expects a specific band filter to to be in a given band
220p 680p 680p = GND : slot. So for the ‘Lo’ bands; the 20m band, in band slot 1, the 30m in band
| slot 2, and so on.
I
P11_BS4_K4 : Each configuration also transitions from one band slot to the next at specific
GND GND GND | frequencies (relay f transistion). So, for the ‘Lo’ configuration, when tuning,
! going from 12.99999 MHz to 13.00000 MHz, the relays will toggle from band
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, : slot 1 to slot 2; from 30m to 40m the relays toggle at 9 MHz; and so forth.
I
Band Slot 5 K5 ! Failing to place filters in the appropriate band slot AND select the correct band "ore lnform‘t]on‘
! configuration can result in unexpected results and transmission on unintended °
80 m Cil 270p G6KU-2 ! frequge'ncies P Videos of the build, tuning and other (tr)uSDX information
' be found at:
5 ANT ! can | .
Cc57 470p; 1 DL2MAN’s website: https://d2man.de/
b I ¢ 6 ! T T T T * The (TR)uSDX f : https://f .di2 .d
LPFBOmOUT >~ |5 | Bang —— Band Slot | 4 1 5 1 31 4 1 5 T oA e gatp =/ / forum.d(2man.de/
L51 1296n L52 676n f ! Configuration l + + + + https://www.youtube.com/channel/UCqabnQWUjwH4K3FJtxbmrlA
I
' — LPF_80m_0UT | L RF i Lo (current Standard) ! 20m i 30m | 40m | 60m | 80m
3 i 7 ! I / N/ N/ N/ This Schematic is no modification to the Original work, and approved by DL2MAN/PELINNZ
18T/T37-2 137/737-2 LPF_80m_IN NI\ 2 | Relay f Transistion : 13MHz 9MHz 6MHz 5MHz Serial resonance Class F with SWR measurement
1 [ o ittt ettt LI e e R
€50 cs8 ! ! Hi (Only Hi Bands) i 10m ' 12m ' 15m ' 17m ' 20m Redrawn with notes: KD4SGE & WA4ITD {revision denoted in ( ) after Rev 1.0 below}
n €55 2om ol & an < ! Rel Transisti | 26\MH/ Z\loM{'l Z\OM/H 1\8M/H Original Schematic: Rev 1.0 Date: 2021-11-27
. & & ela; ransistion z z z z
POO_KCOM END p [ Reley S Transistion | _26MHz_ Z4MHz 20WHz 18MHz __ DL2MAN & PEINNZ
np np np ! Classic (Classical ! 10m ' 15m ! 20m ' 40m ' 80m Sheet: /(tr)uSDX RF Board — Alternate Bands v1.0/
SR I Bands w/0 WARC) | L’\ / N/ N/ N/ File: (tr)uSDX_RF_Board—Alt_Bands_v1-0.kicad_sch
_ _| ! Relay f Transistion | 24MHz  18MHz 9MHz 5MHz
oND 6N 6N ‘ @ @ Title: (tr)uSDX RF Board — Alternate Bands and Notes
f - frequency Size: A3 [ Date: 2022-07-10 Rev: 1.0(m)
KiCad E.D.A. kicad (6.0.5) Id: 6/8
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This Schematic is no modification to the Original work, and approved by DL2MAN/PE1INNZ
Redrawn with notes: KD4SGE & WALITD {revision denoted in ( ) after Rev 1.0 below}
Original Schematic: Rev 1.0 Date: 2021-11-27
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Top (Front)

Band Slot 5 |

Band Slot 4 Lo — 80m

Lo — 60m Hi — 20m
Cl — 80m

Hi — 17m

Cl — 40m

Band Slot 3

Band Slot 2_ : Lo - 40m |

Hi — 15m
Lo — 30m Cl — 20m
Hi — 12m
O Cl — 15m _
_ Band Slot 1
Cl = Classic N

Lo - 20m
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O
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This Schematic is no modification to the Original work, and approved by DL2MAN/PELNNZ

Redrawn with notes: KD4SGE & WA4ITD {revision denoted in () after Rev 1.0 below}

RF Board Parts Layout with copper trace patterns

DL2MAN & PELNNZ

Sheet: /RF Board Parts Layout B v1.0/

Note: This is a four layer board. The two internal layers are mainly power and
Y Y yp File: (tr)uSDX_RF_Board_Parts_Layout_B_v1—0.kicad_sch

ground planes. But there may also be a few internal traces which would not be

visible. So, if a trace looks like it goes nowhere, it may continue on an internal Titte:
layer. Size: A3 [ Date: 2022-07-10 Rev: 1.0(m)
KiCad E.D.A. kicad (6.0.5) 1d: 8/8

I 2 | 3 | [ | 5 | 6 | 7 | 8




