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1. GENERAL INFORMATION

“MALAHITEAM-DSP” radio receiver built as SDR-type and its functionality defined by uploaded
software. This manual is common for all models of radios of the Malachite family, the differences

depending on the specific model are specified in the text.

SPECIFICATIONS:

1) Frequency range:
for Malahit-DSP1: from 5okHz to 250MHz, from 400MHz to 2GHz;
for Manaxut-DSP2- from 20kl "y, to 380MIy, from 4o0oMI'y go 2 My;
2) Modulation modes: AM, SSB, DSB, CW, NFM, WFM
(RDS support with stereo);

3) Digital signal processing(DSP) functions: variable filter width, adaptive noise
suppression(squelch), threshold Noise Gate(threshold squelch), Noise Blanker, AGC, equalizer;
4) CPU: 32-bit Arm® Cortex®-M7 480MHz;

5) Display type: 3.5” touch-screen LCD;

6) Preamplifier: built-in;

7) Main Controls:  rotary encoders with built-in buttons and capacitive touch panel;
8) Power: Li-lon cell(at least 300omAh) and/ USB C(USB charging supported);

9) Power consumption: ~ 300mA with standard headphones;

10) Radio receiver has SMA connector for use with external antennas or telescopic antennas with

SMA.




To improve SB mode reception for model Malahit-DSP1 an additional board is available, sold
separately. Auxiliary board consist of:
- Source repeater with advanced controls
- Adjustable 0-30dB attenuator with 1dB step
- 4 filters: LPF 5ookHz, Bandpass 500-1500kHz, Bandpass 1500-4500kHz, HFH 4500kHz
Installs directly into existing housing, no modifications required.
The Malachite-DSP2 model already includes all the components of this add-on board.

11)Computer control and display over micro USB with CAT, 1Q and audio support
Spans:
for Malahit-DSPa: 160kHz, 8okHz, 4okHz
for Malahit-DSP2: 192kHz, 96kHz, 48kHz

12) Sensitivity: 0.3MV at 1.0GHz

13) Selectivity: 82dB

14) 3.5mm plug for audio jack, stereo

15) SMA antenna connector

16) Input impedance: 50Q/Hi-Z (for Malahit-DSP1 only with auxiliary board)

- Georgy Yatsuk, RXg9CIM (idea, DSP, initial circuit design),
- Vladimir Gordienko, R6DAN (GUI and control),

- Vadim Burlakov, R6DCY (final circuit design, layout and build)
- Igor Naumenko (active participant in review meetings, creator of vintage retro scale). Before using

radio receiver, you should read this manual to be quite familiar with its operation.
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Software and USB driver available to download from the web. Check the following link:

https://drive.google.com/drive/u/1/folders/aWiQdee4R8XBenx-E7PT3dPy4iDjbuofR
Warning! Due to the fire hazard presented by lithium batteries...

Welcome to our Telegram groups:

- for Russian-speaking users - https://t.me/MalahitReceiver

- for English-speaking users - https://t.me/MALAHITEAM_EN




TEAMM
P

ip Teirnelany
2 DESIGN AND FEATURES
Malachite-DSP1 is considered below as an example. For Malachite-DSP2, everything is the same.
Front panel controls:
1 Disconnect the internal battery

connection

2 Rotary knob
with push
button

3 Rotary knob with push button
4 Power button
5 SMA Antenna connector

6 3.5mm audio plug

7USB C
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3 POWER UP/POWER DOWN.

By default, the receiver is turned on by briefly pressing the power button.

The receiver has a function of protection against false switching on - this function allows you to turn
on the receiver only if the power button is pressed at least three times within an interval of 5

seconds. To enable this function, you must:

- for Malachite-DSP1.: it is necessary to remove the rear cover of the radio receiver and connect pin 7 of
the connector (in accordance with the diagram in section g), intended for connecting an additional board,
with a negative power supply or a common wire.

- for Malachite-DSP2: remove the rear cover of the radio receiver and set switch 2 to ON on the DIP
SWITCH on the printed circuit board.

Switching off is carried out by long pressing the power control button until the display goes out and a sound

signal appears (message "73" transmitted by Morse code). After the sound signal appears and the button is

released, the receiver will turn off.




4 USER INTERFACE.

Screenshots below are for reference, type model of receivers and future software updates might
add/remove/expand some functionality but in general, interface should look and feel the same. The
information display logic is built taking into account the fact that the "Enabled" state corresponds to

green or yellow, the "Off" state - red or gray. LA FREREEE(RHS®E, ZHIEEHIREIRISIIRE
RGBT BERIN/MIR/Y B—I0ge, (BRRRIE, RERMZEERIRT—F. X[E8
SREZERNEERR "BRE INSHUNTREBEHER, XA KRS - AemKkE.

6.1 MAIN DISPLAY AND MENUS

Main display should look like attached below = &7~ 40 FEIFf7:
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6.2 HARD Menu
Click "HARD" button on the touchscreen to enter "HARD"” menu. Hard-menu sub item activated by
touchscreen, value change by “Volume” rotary knob. "HARD"” menu can exited at any time by done

by clicking *"HARD" button or ether “Volume” or “Frequency” knobs.

REAMIERE FRY "HARD” #Z8iHN "HARD" 3¢E, HARDEFIUAEMER, &

J “VOLUME" hetHXZEEE. "HARD" REARLABERTE B "HARD” #%ZiHak

“Volume” B “Frequency” KEfHIEH.




9 +10 +20+30 SNR 100 Hz

E

ENC reverse SWY antenna RF GAIN F correct Ind type

IQ svwap PREAMP LA LUP GR St correct Clivity timer

Vhat control ATT MiX GR BEEP LYL .F'F-IE Gain

Lser Funct

HARD AUDIO | VISUAL NR MODE BAND




TEAMM

6.3 ITPPSREL, IFShiE

[ SQL |[ N J[NR |[AGCM[ANT|[PRE][ LSB ][ ATTO |[VOL 66]{ FLTNORMAL | §_

S 1 3 5 7 9 +10+20+30 S\R wlnlx ’
1] NI ¢ LS | 4
LLUL
it ¢t
#1- -

“"CLOCK"” menu requires for time keeping. To access this menu press and hold "HARD"” menu button
until "CLOCK"” menu activates. To set date and time use “Volume" rotary knob for values and push
button for advancing to next. To apply current date and time press and hold “Volume” encoder

button until audio signal, exit from menu — by pressing *“HARD"” menu.

"CLOCK" REAFFEITRY, ERIEIEKER, BiRfE "HARD" RERIRHEZI "CLOCK" 3KEE
im. BIREREIMEYE, B6EA "VOLUME" heHiREHEHE MHRIHEIT—1. ZENA
SRIBEIMEYE), BiRME "VOLUME" hetHitHERINEREAS, BHSEER - £ "HARD" X
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HARD AUDIO  VISUAL NR MODE BAND

Click "VISUAL" button on the touchscreen to enter "VISUAL"” menu. The settings in this menu are

used to change the settings for information display and display operation. Exit from menu by

clicking "VISUAL" button or “Volume” knob.

AEAER FRY “VISUAL" BE4EHN “VISUAL” 328, kst s ElATENEERE R
MNERNRMEREE. MEBEHET "VISUAL" $%Hs; “VOLUME" jEsH.
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Menu to select digital signal processing applied to audio output.

Exit from menu by clicking *“MENU" button or “*Volume” knob.

RN T EEHAIEE S IBASE, B "MENU” #%5Hs; "VOLUME" jetHiBHZEER
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This menu recalls memory settings for given BAND or saves current frequency to specific memory

location.
Menu navigation done with “Frequency” rotary knob.

Exit from menu by clicking "BAND" button or “Volume"” knob.
IS B PR SR Bl S RIS R IF RS E AL,
{53 "Frequency” MEtHH{TEESHN. Bd "BAND” iZiHal “Volume” FetHIRHSKE




6.7 MODE Menu
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This menu selects modulation type and decoder activation.
Exit from menu by clicking *“MODE" button or “Volume” knob.
i gEsdl=Shvin et SR R o O

B "MODE" &4 “Volume” FEfHIEHZEE
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5 MAIN FUNCTIONS AND COMMON USE I 88 & J 4 F 77 v

7.1 EEABRINME
This function reset current user settings to factory defaults. To activate this function — close all
menus, and on device displaying main screen, press and hold both “*Volume” and “Frequency” knob'’s

until audio signal. All user settings, current and in memory locations will be lost.

IR SRR IREEE AW BOME. ERELIRE - XAMEXRE, AERTER=N
RE L, EINRME "E8" M X eiiNEREEmE. FrERAFEE. SEfREFEZE
HIgEX.

7.2 CONTROL KNOB'’s REVERSING il i 4 it ) &%
This function allows changing encoder increments direction from CW to CCW. To activate control
knobs reverse mode, enter "HARD” menu and activate “"EN1 reverse” for “Frequency” and “"EN2

reverse” for “Volume”. Clicking on given button enable/disable knob’s reverse mode.

IWIIRERITIS fmiDes et IS RS MM CW E508 CCW, BhEisHlieHRER, HA
"HARD" ZZEEF9 “Frequency” #1 "EN2" BGE "ENT reverse” RE" A "B&E" .
BHAERAER/Z AN R AR,

2.3 BATTERY MONITOR MODES H ith B #2855,

This function turns radio receiver off if battery voltage drops below 3.3V. Function implemented to
extend battery life and to avoid complete battery discharge.

To enable this function, enter *"HARD” menu and select “Vbat control”:

- Standard —function activated, cut off set to 3.3V

- Low —function disabled, device would run battery down as low as 2.7V

For Malachite-DSP2, the cut-off voltage is controlled by hardware and is automatically cut off when

the voltage reaches 3.1V.
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WNSRERHERE(RT 3.3V, WINEEE KA ZRIEE. SLIRIThEEE KRS DIt
=R, BEAINEE, iEEN "HARD" EFHEIE “Vbat control”

——Standard - heEE, #ELEgE A 3.3V
—low - INEEEE, 8FIBIETEIBEZE 2.7VIYF Malachite-DSP2, &1L

FEEFRRE(H=H], BRBEXRIZV,

7.4 ANTENNA TYPE SELECTION R £R 57 vk 3%

This function works only at frequencies up to 5oMHz. In Malachite-DSP1, the function works only if
there is an additional board in the receiver. To select the type of antenna input, go to the HARD
menu, click on the "SW antenna" parameter.- Hi-Z — high impedance input, for short telescopic
antennas

- 50 Q- 50Q impedance input, recommended for use with long antennas with ~50Q wave impedance

WIhEEUERTF 50MHz LA ESRiER, £ Malachite-DSP1 /R, iZIhBEIEEREENFEIRATE
e (HLANCERSIRERA) « BIEERSMARE, 1552 HARDRER, B "sw

antenna” 24,
- Hi-Z - SfEvEAN, BFRMFREZ
- 50 Q- 50Q [EHvEAN, HEFRT~50Q BBV MZRRL
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7.5 BUILT-IN HF PREAMP CONTROL 4 B i3 Bl B 2245

This function enables/disables built-in preamplifier. To enable, activate "HARD"” menu and select

HCINREE R/ RN ERIENIRRR. 28 M, 1 A“HARD S HUF UL %

“"PREAMP":
- Enabled
- Disabled

7.6 ATTENUATOR CONTROLZZE R a5 & 11|

This function only applies to units with auxiliary board installed. To change attenuator settings enter
“"HARD"” menu select "ATT" option, using "VOLUME" rotary knob select attenuator dB value from o to
30dB (maximum attenuation) in 1 dB increments.

LETHRE(NER T R4 7 FEiRpvizes. EEN=R=NRE, BHAN "HARD" KGR
"ATT" &R, {£F "VOLUME" LEtHikE=m=asdB{ENOR] 30dB (&AZM) , 1BEJ 1dB,

7.7 GAIN CONTROL 2542 4
Receiver’s front end IC allows gain control for signal mixers and UHF.

For gain, control enter "HARD"” menu and adjust the following

EIERAYRR IC RIFHMS SRR UHF B T8 mEs.
SHFIEES, EHEFN "HARD" EEHFEZELUTRE:
-- "RF GAIN" §95iiEss

--gain factor for wideband mixerBE S NESHIIBTR R EL

“LNA/MIX UP GR” — attenuation control (On/Off), applies to built-in preamplifier in HF-
mode and 1t mixer in SB-modeZiEFEH (FF/X) . BRETHREREMARIHFMEIVFISB 18
NFRIE—NESES

“*MIX GR” — attenuation control (On/Off), applies to built-in preamplifier in HF- mode and




2" mixer in SB-Mode; ZiE#ZH (FF/X) , ERTRERIENASFHFEIIFISB &zl
RYSE —ANESES

Use "VOLUME" rotary knob for menu navigation and push button for activation.
£/ "VOLUME" hEHiH T3REA SRR TANE
LNA/MIX UP GR and MIX GR options:

- Enabled - attenuator enabled;

- Disabled - attenuator disabled;

Recommendations:
1) LNA/MIX UP GR n MIX GR options are signal attenuators and are for use with long

antennas, or for overloaded reception — overlapping stations.

2) Norecommended to set RF GAIN over 40dB working with short telescopic antennas

and over 20 dB with long antennas.

FESIVE
1) LNA/MIX UP GR n MIX GR itINZ(5E5=mes, ATIIERKE, ST 8K - 22
%éo

2) RF GAIN @B, EREATREAEY 40dB, KAXZABIET 20 dB,
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This function only applies to receivers with auxiliary board installed. To change attenuator settings
enter "HARD” menu select “"ATT” option, using “VOLUME” rotary knob select desired value tt )

BENIER TR T FERATRILRE. ERRAREBHN "HARD" AR "ATT" it
IR, fMA "VOLUME" GEtHiEREENE

7.8 FREQUENCY DISPLAY ERROR CORRECTION#Z B iR 8 1F

This function provide display error correction.

To set display correction enter "HARD” menu select “F correct” option, using "VOLUME" rotary knob
set proper value.

I ThRERMt B RIEIRIRLE,

IWEERMRIEHN "HARD" SZEEERF correcti®In, £ “VOLUME" hEtH

REESRYE

7.9 AUDIO OUTPUT SELECT &% 8% i ik 3%

This function sets audio output device type: headphones, built-in speaker or both.

Output selection done by clicking on audio icon . located on main screen. Another way to
select is to go to the HARD menu and by pressing the Audio out button select the desired type of

audio output.

IWINREIREE MM HIRERE: Bil. NEFFsssENE Y. BIREFEEE LIS
Eifrseni ik, 2—MEREA X EH N HARD EEHAIESIE T Audio out 1L5HERE
FREERVSEEE st .

.10 NOISE BLANKER (NB) 875 B ;5% NB

This function performs wide-band attenuation. Function settings are under "AUDIO"” menu and

grouped under *NB” option: ISTHREFITE TEIM. TREIRETE "AUDIO" EETHY

u N B " J‘i’alﬁji
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- ThresholdIlfFR = —to remove/reduce interference adjust manually with
“VOLUME" control, values below 3 not recommended;

- {#F "VOLUME" #=5IFEnE/ R THERE, NEFRT 3 BNEUE;
- ConfigBt®& - NB configuration, controls manually with *VOLUME” to remove/reduce

interference; NB B2&, {FH "VOLUME" Fahizdlfiis/ w5
- NB —enable/disable NB, EFEIMIRHITIHIIRE.

7-11 AGC
- This function maintains optimal audio output level. Settings located under "AUDIO” menu and
grouped in "AGC" block

- ICTRERT RIS R AEE S /K. (LT " S50 "SR TRY"AGC &I

-AGCLIM — maximum output level B K HHEES;
- AGC GAIN — AGC 183S;

-MANUAL GAIN  —Fzffzdl, AGC XA F;

- AGC MODE — AGC M REE

- AGCHRT 1251

- FAST —short time integral(response time);
-MIDDLE - medium time integral;

-SLOW —long time integral;

-LONG —extra-long time integral;

- OFF — AGC - off;

FEHAGCIRE, BHA "AUDIO" REBEEMFESEHFHER "VOLUME" #HTIRE.

2 AGC ZEFERY, AGC GAIN 2#(&#9 MANUAL GAIN, AGC IfgeAzF WFM

7.122 EQUALIZER )15 5%
This option enables/disables equalizer display. Use "VOLUME" control in "AUDIO"” menu under "EQ
TYPE” option:

= F/ZRIYERRER. £ "AUDIO" SZERRJEQH, E@id "VOLUME" hetHik,




- EQ-OFF - disabled

- SOFT/LIVE/CLUB/ROCK/BASS/JAZZ/POP/VOICE - EQ popular presets.
7.13 WFM STEREO MODE i i,
This receiver supports stereo reception in FM-mode. To enable stereo enter "AUDIO” menu and
toggle “WFM stereo” button. "WFM stereo” has 2 options — Enable/Disable.

Stereo supported with strong signal and on headphones or headphones with speaker only, “WFM- ST”
indicates stereo reception.

HeREE sz FM U PRI AERIL. BRSNS, BN "AUDIO" REFTIR
"WFM IZ{AE" . "WFM IZ{KE" B 2 NE Enable/Disable,
MFERIVNFRRESHEE, FREREVMHESENNZARERNEL, REERHAS
Fr, "WFM-ST" SRR3R,

7.14 ADAPTIVE SQUELCH [ & 3 #
For improved reception and selectivity, receiver equipped with adaptive squelch function. This
function employs various band-pass filtering algorisms:

AT REERKANEEE, RS T BIENEHETIEE, WINEERAEMHEIRNEX

- Span #5E>1kHz “speech” —optimized filterfit{hid JiE 2%

- Span 5§ <1kHz “tone” —optimized filter

Algorithms selection done automatically based on span value.

Noise cancelling level for voice can be set manually. To enable/disable noise cancelling toggle “NR”

button. To set voice cancelling level enter *"AUDIO” select "Threshold” under "NR” group use

"VOLUME" control to set desired value. "Threshold” settings do not apply to spans <ikHz.

RIEE EEBMTTAERILE,

FIAF AR EEE ORISR, P/ SRR NR

267, BREEEEARE, WA "AUDIO" YEE "NR’ HTH) "Threshold” {53
"VOLUME" =HIREMHEIIE. "BIfE" RENERT <1kHz NEBEE

7.15 THRESHOLD SQUELCH ] {8 %
This function blocks audio content below preset signal level (threshold).

To enable "Threshold squelch” enter "AUDIO"” menu select "SQL" option with "VOLUME" control.
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IHWINEEHIEETFFRESHEF (RE) NEMRE.
EEA "REFR" , BHHEN "AUDIO" ZEZHEERE "SQL” IR, @Y "VOLUME" =i,

"SQL" options:
- Enabled;
- Disabled;
To setup threshold level navigate to "AUDIO"” menu select "Threshold” option and set with

“VOLUME" control.
BigERERD, BESME "AUDIO" 3EEE "Threshold” EIFHIRE "VOLUME"
To setup threshold for speech-type signal set “Threshold” option under "NR"” menu.
FEETRYESHIEE, BHRE "NR” XETH "@HE" &R
7.16 BACKLIGHT CONTROL ¢35
This function sets LCD display backlight intensity: ltTHEEIRE LCD BRREE YGRE
- Backlight level — min/max; BYKE - R/IVEK
- Timeout, switching from current to minimum backlight level; #8A%, MZBITIREIR/NE YK
Vill
- Timeout, turning backlight off; #8AY, XKIFEYY

To edit backlight settings enter "VISUAL” menu, using "VOLUME" control select "BRIGHTMIN" to
set maximum brightness, select "BRIGHT MIN” for minimum (battery saving mode).
To edit timeout settings enter "VISUAL"” menu, using "VOLUME" control select "REDUCT TIME"

group, navigate to "SLEEP TIME" to set timeout for entering into battery saving mode and "LCD

SLEEP” to set timeout for turning display off, “*LCD SLEEP” option must be enabled.

RIETYIREFHN "VISUAL" 38, FH "VOLUME" #=Hi%#F "BRIGHTMIN” %
ERARE, s/NEE "BRIGHT MIN"  (EE&EL) . WIEBERIZEHAN "VISUAL"
KB, A "VOLUME" #=#li%iE “REDUCT TIME" H, Sfnzl "FERAYE" 2BHN
HEELAER AT "LCDSLEEP” & EX AR R~=50BAtE, “MEH "LCD
SLEEP” %17,
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7.17 SETTING SPECTRUM RATE ¥ B #fi it s %
This function changes spectrum update rate on main display. To edit rate enter "VISUAL” menu
select "FFT ave” using "VOLUME" control set desired value for update rate, higher value

corresponds to slower rate.

EINRER B E BnpF RSB, wIBLLEREN "VISUAL" KEA(ER "VOLUME" fZi|
R "FFT ave” IREEMRARIEIE, ERAVEIENTRIBHIER

7.18 SETTING SPECTRUM RANGE % & #iitt 75 Bl
This function changes spectrum’s SNR amplitude scale. To edit scale enter "VISUAL” menu select
“FFT scale” using "VOLUME" control set desired SNR scale value (dB), lower value for greater detail

but more noise.

HINREREBUIERY SNR IBERE. ERIBLLAIEN "VISUAL" SZERIER "FFT fRE" (A
"VOLUME" #=#iRERTFERT SNR #RE1E (dB), BRAVEERRGESHTEREEAX.

7.19 SETTING SPECTRUM COLOR i& BNt

This function changes color table for spectrum display. To edit color table enter "VISUAL"” menu

select “"FFT color” and using "VOLUME" control set colors to desired values.

IWINREE X GE B RAIEEE R, RIBEFRFAN "VISUAL" ZZEEE "FFT " H(E
FB "VOLUME" #EameEiRE NFrERNE

7.20 SETTING SPECRUM AND WATERFALL RATIOIR B/ EFIiREL

This function changes spectrum vs waterfall displays scale ratio. To change scale ratio enter
"VISUAL"” menu select “Pan percent” and using "VOLUME" control set desired scale value

(%).

HEIhREE RS SR M B, EENAEMELHI, BN "VISUAL" 3RERiEE
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“Pan percent” &£ "VOLUME" =R BERTEIILLE(%).

7.21 SETTING WATERFALL RATEIZ B iR =

This function changes waterfall fill rate. To change fill rate enter "VISUAL” menu select "“WTF delay”

and using "VOLUME" control set desired fill rate, lower value for faster fill.

WIEEERORRIET R, SEREARE, BN "VISUAL' SR "WTF delay” HEF
"VOLUME" SR BFFRIEAR, RIRAETIIRET

7.22 SETTING WATERFALL HIGHLIGHTiZ iRt

This function changes waterfall brightness to signal level ratio. To change highlight ratio enter
"VISUAL"” menu select "WTF Gain” and using "VOLUME" control set desired highlight ratio, lower
value for less highlight.

WINEEE B =EENNEERFR, EEXNS L, mHN "VISUAL" SZEEF
"WTF Gain" ##EH "VOLUME" EHIREMENSYLL, FEMESEHE.
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7.23SETTING SPECTRUM SCALE AND TYPE % B it SRR A2 Y

This function changes spectrum’s span. Spectrum types supported in WFM mode. Current spectrum
scale displayed in left spectrum’s corner. Higher scale value correspond to narrow span but higher
detail. For SSB, CW, DSB, AM, NFM modulations supported options are: 1, 2, 4. For WFM supported
options: 1 and MPX, where MPX — mixed signal spectrum. To change spectrum span or type click on

desired spectrum area.

ITHRERERSTE NS E. WFM RIS SHMnERE, BEiRiEinE B~ EamEaIms. &8

SHREENNTFRENEE, BRadT. X3F SSB. CW, DSB, AM, NFM EHISZHE

E’\Jiﬁ'_ﬁlﬁ%- 1. 2. 4, XF WFM z#r%IN: 1 71 MPX, Heh MPX - B&ESiiE. BEFN
PSS e N R EFrEA TS X 15,

7.24 CLOCK SETUP

Check section 5 for details.

7.25 SAVING TO DEVICE FLASH, READING FROM FLASHARFF 2] & INFE, MINFEREX

This function let user save current settings into device flash or recall settings from flash.

To select memory location enter "BAND” menu navigate to desired memory cell and select it by
clicking. Using "FREQUENCY" control, you can advance back and force navigation. To save current
settings (active) select desired cell press and hold button until audio signal or selected button

highlights with red boarder.

gL PSRN ERFRIREANFTSNNETRRRE. ERENFMNE, B
A "BAND" ESMIFrENAREFRTHES AT, £/A "FREQUENCY" #=§H, &alld
AIHERfEHIS. REFEINRE (&) EEENETEIREHZHEREE Sk
EEH ST eHBEENSA.

7.26 CW DECODERESL 5k fR ALY 2%
This function decodes and displays baudot signal on main screen
To enable baudot decoder enter “"MODE"” menu select "Decoder” and activate it. "CW" text over

the decoder button would signal activation. For correct operation user must set *Min SNR" in




e e y
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corresponding group using "VOLUME" control set optimal value and save. "Min SNR” sets
threshold for decoder’s start trigger, setting too low or too high would fail decoding.
Optimal value for *"Min SNR” based on the following:

- Decoder activity indicator should be off if there is no incoming baudot transmission;

- Decoder activity indicator “heart-beat” should be synced with incoming baudot transmission.

Decoded signal displays as text on main screen, clicking on “S-meter” display — clears text window.

tIhRE#BbaudotiEEHBERETFE L, BHN "MODE" ZEEEE "Decoder” FZH
B. ‘CW' XAERFELSHABAHBEES. N TEMRIE, BFRY/REERAEER
"VOLUME" & E " Min SNR"BR{EBEFHRF. “Min SNRIZERIESEIMARE, REY
RENSSEHESBFEEK. “Min SNR” NREEETUTEE: - RSB EN
baudot &4, FERDESEMIETTRIKT; - fABESELE e heart-beat’ RISENRY
baudot {EfEE. BRENESEEIEE LETANA, BE "S-meter’ B - iBRX
&N,
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7.27 SETTING TUNING STEP RESOLUTION# B i 5 3t 43 ¥ R

This function changes tuning step size resolution. To change tuning step press "FREQUENCY” knob
and using rotary encoder step up or down to desired step size, step size displays in white right after
frequency display. Selecting done by clicking *FREQUENCY" knob push button. Tuning step size

paired with modulation type, i.e. each mode’s step can be unique (stored in memory).

IWIHBERT EREIE KD IR, EXNDEELSK, T "FREQUENCY” heHHERIEEsw
Bes SR RREIFFEINE K, SKERABGBIMERER, B "FREQUENCY” [EHi%H
SeRERR. BRI KSERIZEEER, BIEMERNLSBEILIEE—N (FEERES) .

7.28 HF PREAMPLIFIER GAIN COMPENSATION IN S-METER MODE HF B B fBUK 251 %5 kM
This function changes gain coefficient for HF preamplifier in S-meter mode. To set HF preamplifier
gain coefficient enter "HARD” menu select “"PRE Gain” and using “VOLUME" control set real gain for

preamplifier, setting gain value to “zero” bypasses gain compensation (default value: 14dB).

LETOREFE S-meter RV NEN HF BIBMARSAER AL, RE HF BIERASRERRE
A "HARD" ZEj%HEE "PRE Gain” F{£R "VOLUME" ZHIRESLIRET ARIERARS,
BIEHEIRESN T SdiEamiME (BAUAE: 14dB) .

7.29 TONE SIGNAL VOLUME CONTROL & #ifs 5 & &4
This function changes audio tone volume. To change audio tone volume enter "HARD” menu select

“BEEP LVL" and using "VOLUME" control set desired level.

WIRENR S SR, EEMIR~EaR, BN "HARD" SEEEE "BEEP LVL" FE
F3 "VOLUME" f=HigERrRAYEE,

7.30 CHANGING S-METER SCALE DISPLAYZ{ZE S-Meter LLH B

This function changes S-meter display scale. To change scale enter "HARD"” menu select “Ind type”

and using "VOLUME" control set desired value, SNR value corresponds to signal to noise ratio scaled

indBm.

ILETHEEEERY S-meter B7RELAI, FXESLLHIHN "HARD" 3KEIRE “Ind type” FHEF
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"VOLUME" {=HiRERAE(E, SNREXMAEEYSIRLLL dBm A8,

7.31 S-METER CORRECTIONS S-Meter f1E (SM)

This function changes correction factor for S-meter. To change S-meter correction factor enter
"HARD"” menu and select "Sm correct” and using "VOLUME" control set to desired value. For proper
setup, provide signal with known precision level to receiver input and with "VOLUME" control set

correction value to match signal level, S-meter scale must be in dBm.

IETHRERT RIS -meterfIIRIER SN, EEM S-meter RIEREY, WA "HARD" SZERFIA
# "Sm Correct” F{£M "VOLUME" #HKENMEE. MTEIRIRE, MHEERERA
R EEEIRERENESHHE "VOLUME" HiRE S5SHEFIERAIEHE, S-
meterZIEX4RLA dBm A&,

7.32 IDLE TIMERZS JR & i} 2%

This function sets timeout for user inactivity, once expired device turns itself off. To enable this

function enter "HARD"” menu select “Activity timer” and using "VOLUME" control set timeout

parameter in minutes, “zero” disables function

WINEE R R EIMEEE, —EgEhgSEERTX. EEAIIgEAN "HARD”
SKERIERE "Activity timer” F{ER "VOLUME" $=HliREBILADFARMISE],
"F" ZF3INEE




7.33 SPECTRUM FILLIEEFE
This function changes spectrum fill type, two options available:
- Line-only, no-fill;
- Line and fill;
To select fill type enter "VISUAL"” menu select “FFT fill” and toggle between “Disabled” and
“Enabled”, no-fill/ fill respectively.

CTHREE SUmE R RE, R MALR:

- Line-only, no-fill;

- Line and fill;

B FRSEAIH N VISUAL"SZEAEIR FFT fil"FH1E" Disabled"F1"Disabled” Z [AIJ#E" B
FBA", 8no-fill/fill.

7.34 DC OFFSET COMPENSATION B fR#% £

This function enables DC-offset compensation for receiver front-end DAC. To enable DC-offset
compensation enter "VISUAL” menu select "DC reject” and using "VOLUME" control select DC value
to subtract. This function requires for proper full-scale utilization of DAC. Real-time DC-offset
displayed at oHz on spectrum graph, DC-value from FFT calculation. DC-offset compensation does
not affect receiver reception.

DC-offset value sets from optimal spectrum looks, value should be in range from zero up to actual
DC value on spectrum (with offset at “zero”), setting higher values excessively trims lower
frequencies on displayed spectrum.

IteTheg iz RIn DAC ISR DC mgtM=. BRERRBIM=HAN "VISUAL" 32k
# "DCE#R" FHER "VOLUME" HlidiEDCERZE. IWIIREERES s FIA

DAC, SLRERRBEILEE L8750 0Hz, KB FFT I8 DC (B. BEREBIMERS
e, NRIEMEIMNRENERREE, ENENTRISTIRYEE RS LR
DCE (R%EH "F" ) , RERSESEEEERRETSNE LA,
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7.35 DISABLING SPECTRUM AND WATERFALLZE F S F g A

This function disables spectrum and waterfall display to reduce interference. When spectrum and
waterfall display disabled LCD displays updates only when there is a change of GUI, thus reducing
interference from high frequency switching associated with image rendering.

To disable spectrum and waterfall display enter "VISUAL"” menu select "View Pan&Wtf” and toggle
Enable/Disable. Enabled — spectrum and waterfall enabled; Disabled- spectrum and waterfall
disabled; this function also changes S-meter display, updates on settings change only.

HIhRERT SR RSNE R B LU TH. SSnENR E55A LCD {1 GUI B
BREH, NRDKRE SEGEIBEXNEITTRITIN. BEREANETRNER, Bt
A “VISUAL" ZEu%E "View Pan&Witf” FFiJJ#Enable/Disable,

Enabled - STiEFIRSA;

Disable - $TuEF 1B 5L,

IINEEIR EEFITIASER S-meter B7,

7.36 BANDPASS FILTER SETTINGS B8 25 X &
This function sets bandpass filter and filter parameters. There are three predefined span bandpass

filters:

ZINREIREHRERA NS . B EXNEE RIS




- Narrow; % 7

- Normal; IE%

- Wide; A
This function sets by clicking “VOLUME" control’s push button and selecting “FLT"” option and using
rotary encoder ("VOLUME") to select desired filter. Function also sets from "AUDIO” menu, over

“Filter” option using "VOLUME" control.

InEEEId EAE "VOLUME" #4RTIRERFIEIE "FLT" IS HE Al mtDes
( "VOLUME" ) 1EEFRrFERVIEIKES. TIRERAILAMN "AUDIO" XEHIRE, @I
“VOLUME" ##75 “Filter” 1%&Ix,

Span value and frequency cutoff values edited over "AUDIO” menu under “Low freq” and “High

freq” respectfully for each filter with “VOLUME" control.
In CW-mode same three filters parameters are as different:
- Pitch — center frequency (mean(fz, f2));
- Width -pass band;
To set CW-mode filter parameters enter "AUDIO” menu select “Pitch” or “"Width" option and using

“VOLUME” control set desired value.

7.37 SELECTING MODE AND DETECTION TYPES% #45 s AT JI 24 7

Receiver supports the following modulation typesiZU a8 sz LA T RIHISSEY.:
- SSB(USB/LSB);
- CW telegraph manipulation in USB and LSB;
- DSB;
- NFM;

- WFM;
To select SSB type, enter "MODE" menu select "USB" or "LSB" and set desired type.

To select CW type, enter "MODE" menu select "CW" option and using "USB" or "LSB” set desired
type.

To select DSB type, enter "MODE"” menu select "DSB” option and using "USB" or "LSB" set desired

type.
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To select AM type, enter "MODE" select "AM" option and using "MAG" (classic amplitude detector),

“"SAM"” (synchronized amplitude detector), "SAMU" (synchronized amplitude detector with upper

B AM 8, {EHA "MODE" 1&E "AM" EIFHER "MAG"  (ZHEIBERN

28) , “SAM" (FEEH0IEEE) . "SAMU" (F_LIRRREEHIREE)
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side band) or "SAML" (synchronized amplitude detector with lower side band)  select desired
detector type. To select demodulator type, enter "MODE"” menu select "AM det”.

To select NFM type, enter "MODE"” menu click on NFM type. To select WFM type, enter "“MODE"” menu
click on WFM type.

BiOT) B "SAML"  (EEREUFHNESHER) ISEAFETRNESRE, nERAERRRE,
FEAN "MODE" 3ZERj&E "AM det” , ZEREE NFM K81, JiN "RI\" K, BE NFM K
B, EEEEE WFM 28, IJHAN "MODE" 38, BEH WFM KR8,

7.38 VINTAGE RETRO SCALE E H %A
Receiver comes with custom retro interface for WFM-mode, a reminder from old days of classic
tubes/transistors radios from the past. Retro scales supported for FM mode only. Note: this mode

only activates if current frequency is within localized FM-range, European (87.5-108 MHz)/Japanese

(75.1-94.9MHz).

AEWEEHE WM RNEENESRE, WURSKBNEFE/ENERET. X FM
BRAFELZIER. TR RIS SRREAFMEE ARTEGE, BN (87.5-108
MHz)/BHZ(75.1-94.9MHz),

To activate vintage retro scale to main screen, click and hold in display center above menu buttons

until retro scale shows up.

BATRFE LHEELZIER, BRTFHRERERH EANERPOERIEHAERT
.
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HARD | AUDIO ‘VISUAL MODE BAND

Retro scale interface featuresE L ZIEE{T=:

Retro style displayE i XS R

Add radio stations with custom names, user editable}/RINIEBEEENX TN BES, AR ARIE:
Customize scale colorBEM ZIEH:

Recall stations from memory NfEEFIRHES;

Edit, save and load custom lists, two user customizable lists

MWiE. (REMNMEBENSIER, MTMAFEENTIFE
Station’s auto searchBEIEA;

To enter retro scale editing mode, click in the middle of the screen and frequency display.

Retro scale menu has the following options Bl \E T =MIREET,, BREFEET

[BIRY FBRRER. EhHELBEFLATEIT
ADD/EDIT STATION - add new station to the list, edit new name, remove from list; Once open, new

menu items let user: adjust frequency, both ways; enter custom name using "VOLUME" to select

chars, cannot go back to frequency tuning from here(only save and edit, or delete and start over);
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save new name and exit upon clicking "SAVE AND EXIT"; save station and continue search/editing
upon clicking "SAVE AND CONTINUE"; delete station — "DELETE STATION"; exit current into retro
menu — “"CANCEL"; adding stations without manually typing, just tune up and add by clicking on
“SAVE AND CONTINUE" or "SAVE AND EXIT"; if search complete, in both cases station’s
abbreviated as number and MHz, i.e.”87.5" for 87.5MHz, makes it's simple and easy to

identify/search(alternative to mode described in 7.40);

TIN/GRIBERE - BB ARINETIRT, RIEHER, NFIRFHER, FTHE, FHSERT
LR EERER, WA, #/H "VOLUME" MINBENEMRLUEEFR, FEEMXEBIRE
SRR (REeRENRE, SMBRHENTSR) |

B SAVE AND EXIT"/S{RIFEMBFRHIEE;

{R1FEE B I 2/ 4RiE A5 SAVE AND CONTINUE”;

fHpREE & —"DELETE STATION”;

BRI AN S 3B —"CANCEL";

TRFMANREIRNES, RFRGRIENEZEFIZRI0NSAVE AND CONTINUE"EL"SAVE AND
EXIT";

WNERILERTRL, EXFE R P45 number #1 MHz, Bp “87.5" {3 87.5MHz,

EEERSTIRE/AER (B 7.40 hEREN) ;

RENAME SCALEEAPRZIE - enter/edit current scale name, associated with loaded station list;

Once open, new menu items let user: enter or edit scale name using "FREQUENCY" encoder for

char selection; clear entered scale name — “"CLEAR NAME";

BMN/REIRILLIRFR, SINERIBEFIFREXEK, —BIFF, FiRAmLAR: £

“FREQUENCY" #RiS=i \ERIEZ B ATRAH TSGR,

ERRMANZIERZR - "CLEAR NAME” ;
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CLEAR SCALE;ERZIE - delete retro scale data from memory; Clicking on this button opens up

warning message with two buttons "CLEAR"” and "CANCEL"; "CLEAR" button erases retro scale data
from memory and returns to retro scale top menu, setting current scale with “empty” name and
default station name as "MY LOCATION" 1 or 2 based on origin ; "CANCEL" button returns back to

retro scale top menu, data preserved;
MREFHRRE S ZEERIE, BERHRI A" CLEAR TN CANCEL I MZHE &HIH
Sh

"CLEAR" 1ZHiEMRE L ZIEHIENNEFIRERretro scale TREREE, A "empty” &R
IRELHAIRILLHIFRNEOALLRIEN "FAIE" 1 8 2 BETKIR;
"CANCEL"IZHHIRERIE & LE3KE, HiERE

SWITCH USER SCALEYJ#FFZIE - to switch between 2 user lists; clicking this button switches

from one list to another; This function can be useful to quickly change one radio stations list to

another, i.e. “home-office”, “home-travel...);

£ 2 MAFFIRZ SR, BEREEN—MIRFIZIB—1; HIheEn B REE— 8
SYIRERNF—MIR, Bl "REDRE" |, "FHKEKRT......)

LOAD PRESETAREFRIZ - to load desirable preset; Clicking this button opens up warning
that current retro scale data will be lost and replaced with one from memory; NNEFTEAITR

], REIGRHSFIAES, SRS OttEREERAERANGFFRIEE

CHANGE COLORIEIRZIEREIE - to select scale color; each of custom stations lists can be

colored individually; Clicking this button opens new menu items: Color box, Cancel button, SAVE

COLOR AND EXIT; Select desired color and "SAVE COLOR AND EXIT”; CANCEL to return to retro

scale top menu, no custom color savedENNEEX BEYIRES I LARMER,; RIIRHEF]
FHTREBI: AeE. BUSRE. (RMEAeHRY, EGEATHIEIERF"SAVE COLOR AND
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EXIT”; CANCEL iR[E|Zlretro scale TREBSRE, MRFEENAE;
CANCELEY;B - to exit retro scale menu to receiver top menu;
AUTOSEARCHING EHnlf#% - to automatically search and save radio stations. Check for function

details in7.40;
While in retro scale mode, user can advance tuner frequency by 5o kHz or jump from station to next.

To jump from one station to next use "FREQUENCY” encoder until text "NEXT" appears in place of

step size. BIHERNIRFERE, £ 740 FEEDRGFMER,; EELEXT, BRAULUEE
IEERINERIR 50 kHZEHENZR EI%R, BEAI%E, 15i%F "FREQUENCY” fEsH, EZ|

"NEXT"FZHEHIMLAMCE S HHE,

7.39 FM-STATIONS SCAN MODE FM BB &1 #it&st
This function performs radio stations scan in FM mode. To initiate scan mode, enter vintage retro

scale menu select "AUTO SEARCHING” -> pressing this button starts retro scale menu. It(IEE

£ FM BV MT R 1. EREmER, BRASGRBIEE AUTO

SEARCHING"-> RIIZHABIE 2R,
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AUTO SEARCHING: MY LOCATION 1 [o1]

CANCEL AND

MQDE BAND

When the auto search is finished, a new window will open containing the buttons:

- CANCEL AND EXIT - to cancel the autosearch results and exit to the retro scale menu;

- SAVE SCALE & EXIT - to save the results of autosearch and exit to the retro scale menu.Attention!
Only FM-stations with strong signal for stereo decoding appended to the list by auto search
function. For the auto search to work, you must turn on the headphones as an audio output, turn on
the WFM stereo parameter in the AUDIO menu.

In areas with poor reception, use option ‘ADD/EDIT STATION' p.7.39.1, and use manual frequency
tuning for selecting and adding station to the list with 'SAVE SND CONTINUE’ button and continue
with auto search. New station appended to the list with new name based on frequency value and
‘MHz' abbreviation. Adding and deleting stations from the list, done after search complete and scale
saved. Both auto search and manual are equally effective and easy to use, no real advantage one

versus another.

BafERzNE, BT EaREHED:

- CANCEL AND EXIT - BUiEBaHERERFBRHEIS KSR,

- SAVE SCALE & EXIT - (RIFEsERNERARHEISHRE. 8! NEIAEEIEYE
SSFMEESBYBHERMINZIR GRS, EfEIERTE, SWITHETUENS

S, FHFIFFAUDIO KERY WM M{RFEIEIR,
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ERNEBRERMX, (ERIEI "RIN/JRIEuE" p.7.39.1, FERFISRRGER "SAVE SND
CONTINUE" 2GR aHEERINZPIRPHESTE BIERMEE. RIEREH
BIRMIINRFIRPAUFER S "MHZ" BI%E5. 5 IRFRIIRRES, EEERTAAN4EN
[ERiRE. BERNFNERRFENESTER, B REETIIINE.

7.40 SETTING FREQUENCY MANUALLYF3 & B

Radio receiver allows setting frequency manually.

To set desired frequency:
Tap on frequency’s digital display, top right corner;
Enter desired value in Hz, kHz or MHz;

To exit frequency-editing menu, tap on frequency’s digital display again.

RBEWEERIFFINREIRR,
REBFIEIER:

— A AR EER,;
——LA Hz, kHz 8¢ MHz AR ANFTEE;
FRHINERRIERE, FARTIMENFTETR.
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7.41 Auto NOTCH FILTERBRIPG RS RES
This function allows you to remove an interfering tone-type signal from the received signal. This
function can only be used when receiving in USB, LSB mode. To enable the function, go to the

AUDIO menu and press the ANF button.
IINEERIFEMNEREINES P ERRTINERES. X IHEEREEE USB, LSB &R Tz

g e, BEERZIEE, BHEIAUDIO 38, A5 ANF 124,

7.42 Pseudostereof A3 I
This function allows you to create a surround sound effect. The use of this function is possible when

using all types of modulation, except for WFM, and only when listening to headphones. IHEINEEFD
THECIEIARER. TLERWFMZIMUFREIRTI MERLThEE, FEXEREEfE
F.

7-43 Function PGA BST
JaHHaa dyHKL M MOXEeT OKa3aTbCs MONE3HOW NpU NPUEME OYEHb CUJbHbIX CUTHAJ/IOB,

NPUBOAALLUX

K neperpyske npueMHuka. a9 ynpaBaeHusa gaHHon GyHKLMeN Heobxoammo 3anTu B MeHto HARD

n

HaxaTb kKHonKy PGA BST. CoctosiHne Enabled cooTBeTcTBYyeT MakcnMManbHOMY ycuaeHuto. B

cyyae

neperpysKku NnpMeMHuKa BXOAHbIMU CUrHanammn Heobxoamnmo yctaHoBuTb PGA BST B cocTosiHme

Disabled.

IWIhEERBE A B FEWAFEBAYES, T RESSSEIEEaTE. TFEDIINEE, BHA
"HARD" 3BARSI%EPGA BSTiREH, JRSENABLED AR AIEZS, HHINSEHiEKEeT
#, WIUEBST PGAIRE HDisabled,




7.44 Changing frequency of displayp{ZE R 380

This function is available only in Malachite-DSP2, is experimental and affects only the frequency of
the display in WFM mode. To work with this function, you need to remove the rear cover of the radio
receiver and set switch 3 on the DIP SWITCH on the printed circuit board to position:

- OFF - for reduced frequency;

- ON - forincreased frequency.

HCHIRERAE Malachite-DSP2 haTFl, RSTIMER), (NBIMWFM i FRORT, SRR
b, (BSOS GRS E DIP FFX FAOFFX 3 1B
- OFF - R4

- ON - FIF 18I0,

7.44 Management of users equipment HFIZF S8

This function is currently only available in Malachite-DSP1, it allows you to control additional
equipment (for example, a Bluetooth module) using a logic discrete signal. A logic signal is
generated on pin number 8 of the connector (in accordance with the diagram in section g), intended
for connecting an additional board. Logic o corresponds to voltage oV, logical 1 corresponds to
voltage 3.3V.

To control logic signals, go to the HARD menu and press the User funct button. Enabled state

corresponds to logical 1, Disabled state corresponds to logical o.

ItEThEERRINAE Malachite-DSP1 A, EAIHEHISYMIERZEEMESHIR
& (bn, BEFER) . —MNEIEESERAIEESRAS 8 i LRk (TRIES 9 T
RER) | FERRTEEMIR. BEOYNEEOV, BEIXNEES.3V, EEflE

(55, BHN HARD EBEFHET User ThEeiktH. BRASXIMOZEET, 2RSS

RriZ350,
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6 ACCESSORY BOARD INSTALLATION

This section is relevant only for Malachite-DSP1.

Accessory board pinout and description:

774:c2595 e
I Modknovenne sbisodos: T
4 ‘2;:* don. nnata = OcH. nnara ——

ERS K aere 1 — +akkym.
—lspok qop—BPFEZZ 2-1 il
—lgSRCLR QD.}_&EEEIJ. L
QEHL—BPFEZ2 3 - 2 9
RCLK affi—ATLLE L

oF ac[f—ALLCLK 4 — NC

A AT 5 — NC B
Y 6~73

1 7-6
L 8 i
9 -5 2[4[6[8
10 - GND [L[3[5[7

(L[2[3[4]5]6]7]8[9[L0

uL
M33R_SOT23

RH-IPEX-K501-28

Edc
Ed

LI HE_IHED
K :IEIE :ml: i

SDR O

Front End

--Rev2.1

.-m
E

I

i

E‘

| i IIBEIE]E[ ILIEE}II EQ
4 8

ool

fmu 00- &

Pin designation follows the PCB placement inside radio receiver enclosure, check picture below:




7 MEASURED RADIO RECEIVER SENSITIVITY

Sensitivity, dBm, SSB, dF=300-800Hz, S/N=10dB, Input 5o Ohm, optional board is present, display is

OFF
RF RF RFGAIN=0, RF GAIN=10, RFGAIN=20, frequency GAIN=0
GAIN=20 PRE=EN PRE=EN PRE=EN
100000 -97 -96 -92 -92 -94

1000000 -109 -111 -121 -120 -120 5000000 -109 -114 -121 -127 -128 10000000 -110 -120
-123 -125 -125 15000000 -115 -121 -121 -121 -121 20000000 -117 -121 -123 -125 -124
30000000 -111 -113 -115 -116 -117 50000000 -115 -112 -109 -107 -115 70000000 -122 -
121-127 -125 -127

90000000  -120 -125 -128 -128 -127
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ds 0 (

100000000 -119 -123 -124 -127 -126
120000000 -118 -113 -117 -116 -113
140000000 -108 -124 -130 -128 -130
145000000 -110 -125 -130 -130 -130 150000000 -104 -122 -130 -130 -
127

170000000 -112 -124 -126 -130 -129 20000000 -120 -121 -127 -128 -127 24000000 -105

-108 -117 -117 -114

410000000 -106 -109 -109 -109 -109

43000000 -116  -126 -128 -118 -117 44000000-117 -114 -115 -116  -115

50000000 -96,5 -108 -111 -114 -112 60000000 -117  -119  -124 -126
-124 80000000 -114  -121 -123  -126 122

110000000 -98 -105-109 -113 -111 120000000 -103 -106 -110 -112 -112

150000000 -108 -114 -113 -116 -117

19000000  -101 -106 -98 -103 -104

With Regards,
team MALAHITEAM.






