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1 [FLCHIC

MATLAB & (&, Mathworks #t 8D #EREHTY 7 b = 7 T, Simulink [X MATLAB &EEAEDHETETY VY
PUZaAL—PavEFTADYVILNDITTY, HEELTIE. SATSUNEBETRBRALUDPFOHEZITS
CEMTEFET, %, 28XV R—FR=UHMYDOTNTT, BETOLMIIEESLHY . SEITERE
EMS4 751 (RF Toolbox * RF Blockset etc...) #{#>THELI ERBWREICLELz, BB HLED
T. 24 FILEY AFIRBREDREEBERNBTTT A, BB EZELY,

2 FERTEHESATFY

* RF Toolbox

* RF Blockset

» Communications Toolbox
* DSP System Toolbox

MATLAB BIENDR—L>T KAV >7 KA VDAFASA VR b—LT B
3 REAFx¥—F

9. MATLAB L TA VE— SV RADT—2IERD LS IREZET,
BA% z2gamma ZALVNIE, 2 DDA VE—F VAL REHERERDHDZENTEET,

Z = 0.5%50 + 1j*(0:2:50)

Z =
25.0000 + 0.00001i 25.0000 + 2.0000i 25.0000 + 4.00001 25.0000 + 6.00001i - - -

gammal = z2gamma(Z,50)

gammal =
-0.3333 + 0.00001 -0.3324 + 0.03551 -0.3296 + 0.07091 -0.3249 + 0.10601 * * -

Ft=. sINTA=RE[R— L - BEBEDT—R2 - A VE—SFVR|TREINFET,
ZCTlE, 9 TCICHESNTWST—2 774 ILERAVE LT,
A% rfplot TR s NS A - DERBEFEERTITEET,

S = sparameters('passive.s2p');



display(S)

S =
sparameters: S-parameters object

NumPorts: 2
Frequencies: [202x1 double]
Parameters: [2x2x202 double]
Impedance: 50

rfparam(obj,i,j) returns S-parameter Sij

rfplot(S)
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SHIZ. INOLDOREHEE - s /8T A —A [ZEH smithplot #FFWVNTRAIRAFry—bLEIZTOY FTEZT,
TRIOFEZRIPEANCKOT=-REREHRT, ALUCRIEIEDTSTDs/NS5A—% S11 T,

smithplot(gammal, "LegendLabels™, 'gammal")
hold on;

smithplot(S,1,1)

hold off;
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FE1=. Inport + Outport M Carrier frequencies [CTFEENZEH freq ZA L.
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%MATLAB EIE L TAN

%EINT A—4

amp = ones(1,201);

freq = logspace(8,10,201);
stepsize = 1 / 500e6;

%Simulink EMH 71% MATLAB [Z5EHA D
1pf = sim('lowpass_filter.slx');

%7 > IJHA

figure();
semilogx(freq, lpf.out)
xlabel('Frequency[Hz]")
ylabel('Amplitude[dB]")

title('Lowpass Filter Frequency Response')
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$ETIVERE>ETINIONRT 4 >T—)L/NY Y > Init Fen IZEVWTHEWVT, FEEIO VI DEREITES,
sim_factor = 0.1; %¥>3aL—3L 3 BT HEHIC

rf_freq = 7e6 * sim_factor;%#EiREKE K

if_freq = 455e3 * sim_factor ;% &K%

af_freq = 1e3;%ABE[E K

stepsize = 1/carrier_freq/10;%AT v 7H A4 X
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TLWWELIZRKET 2AENDA LRGN OT) o REAEE 2 RIFKTY . Simulink IRED

function T square (2 ) Z&EIRL.

T2RLELEFIZAELSBERARENYKREET . KIS

gain T2 &L=,

math

'Lowpass Filter(DSP System Toolbox)
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emod
In § Out

demodulator(RF Blockset)l&., #ERIATIES ZERAT SRR

L Howpass Filter DREBEMEME X 125 AT U HBAELN AL BT
Lowpass Filter [CANS T—RIEEHTHLEWVTRZLDT, Outport(RF Blockset)% In-

phase and Quadrature Baseband IZERE L T. | EEDH#ZRALS, QEEDAIL. >3 terminator F20]
FTH <,

5F&LH

VE2alL—YarvTBADETVWTEWCLIEITEFHFATLEN., SSBZEHMDOIANEEIANT-DIIE,I -
f2TY, PRFAT7ERBFLTORBTRS LS54 TOVIBRRTIIaL—230TELHDE. LRERYSTHY
PFULVTT 42, Matlab/Simulink IZTHEY > ENTVABEFOHALTATT S, &K, SEEFERLT:
SA4TS5VEELEIDLERLAELEFELOTHIZNTT,

6 SEIHE - Web R—

BIMRBEAER, B EOERAND  BREBRBECEREAT UV LEERLDHHET=~, CQ ik, 2012

'Model RF Filter Using Circuit Envelop | https://jp.mathworks.com/help/simrf/gs/model-lc-bandpass-filter-
using-circuit-envelope.html

(BRI https://jp.mathworks.com/help/dsp/ug/envelope-detection.html#d123e9796
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https://jp.mathworks.com/help/simrf/gs/model-lc-bandpass-filter-using-circuit-envelope.html
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https://jp.mathworks.com/help/dsp/ug/envelope-detection.html#d123e9796
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KFEHRTE (A—/R T 1 )LE)

[l 7052 15%-5-: Constant X
Constant

[EHfE] /(TA-F-TIRELLEREHALET . (EKIE) FRTPLT RIML
IN5X-5-% 1 RITELTER) HAVOBE, ERIEE 1 RTEFELTRVE
¥, B TEVES, ERELRURTTTIEH HLET,

XMy (ESE#
EHE:

RO (5455 1 RTELTRR
YU ISR
inf B

Qo FvEMQ AVIH) | EER
T097 K545~ Fiter X
Filter
Model an R fiter
Main  Visualization
Design method: |Butterworth -
Filter type: |Lowpass -
Implementation [LCTee -
mplement using filter order
Filter order: 2 [zl
Passband frequency: 1 |t oHz -
Passband (dB): [10%0g10(2) H
Source impedance (Ohm): |50 |
Load impedance (Ohm): 50 |
round and hide negative terminals
Export
oKk©) | Fevemo | AMIH) || e

[’al 7092 1t5%-5-: Inport X

Inport

Convert Simulink signal to RF Blockset Circuit Envelope voltage or
current.

Parameters

Source type: Power

Source impedance (Ohm): 50 B

Carrier frequencies: freq Hz
Ground and hide negative terminal
FrYEMO) | AVTH) ERA)

[%a] 707 185X Outport

Outport

Convert RF Blockset Circuit Envelope voltage or current to Simulink
signal

Parameters

Sensor type: Power

07 ){5%~5~: Configuration
J099 )$54-5 X
Configuration

Define RF Blockset Circuit Envelope system simulation settings.

Main  Advanced

Spectrum

utomatically select fundamental tones and harmonic order

Fundamental tones: 933254 954993 977237 101 2] |Gz 1
Harmonic order: 171711171111 11111111111111)
Total simulation frequencies: 3.98421e+95 View
Step size: stepsize i 8 ~

Envelope bandwidith: 500 MHz
Noise

[ simulate noise

Temperature:  |290.0
Input/Output Signals

Samples per frame: |1

[ Ninrmaliza rarriar nawar.

>

oK©O) | FrvEIMQ  ALTH EAA

| Load impedance (Ohm:

Output Magnitude and Angle Baseband

Carier frequencies: |freq 8] bz

Ground and hide negative terminal

FeUQ)| | ALTH)

ERA)
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FIEHE (SSB 2{EH)

[Pal 709 185%-5~: Sine Wave X
REHOETORSICHRENLERIE (EHBRTA-/-I0-3368) L ~
LESBE, Y TN-ZDERLEI(TEEALTLES N

KKIx-5~
EESI(T: BERN-Z -
B () | Y3l
iR

1

3V ESREIERER N

[%&] 7092 /55%~5~: S5B AM Modulator Passband1
SSB AM Modulator Passband (mask) (link)

Modulate the input signal using the single-sideband amplitude modulation

method with Hilbert transform filter.

The input signal must be a scalar.

X [Pa] 7097 /5%~ ~: B AM Modulator Passband

SSB AM Modulator Passband (mask) (link)

method with Hilbert transform filter.

The input signal must be a scalar.

X

Modulate the input signal using the single-sideband amplitude modulatior

JHTR: (A== J(5A-5~

0 Carrier frequency (H2): Carrier frequency (Hz):

I (rad/sec): it freq |carrier_freq

2*piaf_freq Iz Initial phase (rad): Initial phase (rad):

{3248 (rad): 0 b

o E Sideband to modulate: | Upper - Sideband to modulate: |Lower

Sk Hilbert transform filter order (must be even): Hilbert transform filter order (must be even):
stepsize*2 [z

AIM I$GA=5~% 1 RTELTRIR

100

100

9 fove© | ALTe || mEm 2] *ove© | AmvIe || EEm Qo oo | AVTH | EER)
[*al 7092 18535~ Configuration X
| 7097 15%-5~ Filter2 X
Configuration -
— - B Define RF Blockset Circuit Envelope system simulation settings. il
[l 709 1552-5~: Antenna X Model an RF filter
Antenna (mask) (link) Main  Advanced
Main  Visualization
Model antenna accounting for incident power wave (RX) and radiated Spectrum
power wave (TX). Automatically select fundamental tones and harmonic order Jesign method: Billieiworkh)
545~ Fundamental tones: 150 50455) MHz - viter type: Bandpass i
Main Harmonic order: 55 mplementation: LC Tee b
: 2 )
Source of antenna model: |sotropic radiator - Total simulation frequencies: Computed at simulation time View 2 Implement using filte order
; o Silter order: 3
Antenna gain fdB 7 stepsize: [stepsize b ‘
P . =
mpedance (Ohmy: 0 E Envelope bandwidth 500 Mz assband frequencies:  |[carrier_freq Hz
Sassband (d8): [10%0g10(2)
Input incident wave [ output radiated wave Noise
§ source impedance (Ohm): 50
Incident wave Simulate noise
_oad impedance (Ohm): |50
Incident carrier frequencies: carrier_freq HEC Use default random number generator P ©hm: |
\zsoo . 1 Ground and hide negative terminals
Simulate noise
Export
Ground and hide negative terminal Input/Output Signals
Samnloc nar frama- [1 Iz
>
¢ OK©O) | F¥YEMQ) ANTH
oK) | [Frvemo | ANTH) | EmEe) OKO) | FrvuMQ) | AMTH) || EEE) = £ (i
[%a] 7097 18545~ 558 AM Demodulator Passband X
5B AM Demodulator Passband (mask) (link)
Demodulate a single-sideband amplitude modulated signal.
The input signal must be a scalar.
N5A-5-
_ Carrier frequency (Hz):
[al 707 1854~ Outportio X [l 9095 1(5%-5-: Outport %
|carrier_freq
Outport 95 KX
. X Initial phase (rad): &l 7097 18545~ Inporti X Outport
Convert RF Blockset Circuit Envelope voltage or current to Simulink b — Convert RF Blockset Circuit Envelope voltage o current to Simulink
signal. ]
Convert Simulink signal to RF Blockset Circuit Envelope voltage or Slonal
Parameters Lowpass filter design method: Butterworth e [P
Sensor type: Ideal voltage o Filter order: Parameters Sensor type: Ideal voltage E
Output: In-phase and Quadrature Baseband N [a Source type: Ideal voltage - Output: In-phase and Quadrature Baseband =
Carrier frequencies He - Cutoff frequency (Ha): Carrierfrequencles - el freq i -
Ground and hide negative terminal [carrer_freq [ Ground and hide negative terminal [ Ground and hide negative terminal
oxo) | [#rvema) | e || EER) 9 FrUEIMO | ANTH) | EA) VRO ANTH) | EER) FUEMO  ANTH) | EA)
F097 5%-5 Lowpass Fitter x
Lowpass Filter
Design a FIR or IIR lowpass filter
Y=23-F
My TR
Parameters
Filter type: FIR B
[] Design minimum order filter 7097 /$5%-5~: Outport! X
Passband edge frequency (Hz): [af_freq10 | J097 K$5%-5~: Inport X Outport
Stopband edge frequency (Ha): e ] Inport s;::len RF Blockset Circuit Envelope voltage or current to Simulink
Maximum passband ripple (d8): loa I Convert Simulink signal to RF Blockset Circuit Envelope voltage or
current. Parameters
Minimum stopband attenuation (dB): ) |
Pt Sensor type: Ideal voltage &
Inherit sample rate from input
Source type: Ideal voltage B Output: Complex Baseband -
View FifterResponss) Carrier frequencies: af_freq i Hz - Carrier frequencies: He -
YzaL-vavER 15-TY5-RET - Ground and hide negative terminal Ground and hide negative terminal
Q FrVEINQ) | AIVTH) HRA) FrUEIQ | ALTH) A (A) OK(O) | F¥YEMO) | AIVTH) BEAR)
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https://yushakobo.jp/
https://www.sengoku.co.jp/

000000o000o0o0oooooUoo0 (0)0o0 (0)ooO0ooo ProMicroOOOoooO
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OO0000OProMicroOOODOODOOODO S0000000D00O0O0OD0OO0ODODOODOODO
goooo

Pro Micro (Dev-12640)

16MHz/5V

[TYFEM  Doublstap the reset button'to stay
Reset  Inbooticader mode for & seconds
vee

EEFﬁghﬁzéggg

=
OC48 OCIA ecwTs 8bii  ADCIZ PBS ' D9/AS o oo/io PBETADCIS 1e-bit  pomte OCIB  OC4B

ss  PEOWIDI?  mxieo  Txieo D24 BOSWN

05 ProMicroOOODOOOO

42 ProMicroOOOOOOOOODODOOODO

gobobbooobobbboooobbboooobbbooooboo
ooooOobOebObOOOObOOODODODOUOUOOUUOUOUUUUOOO
goouoboboobboobboobboobbooboboooon
ob0oboooboobobooboboooebb0ObObObODOnO
goboboooobobooon

O000000000000000000000QMK Firmware O
O0000 GitHub 00O clone 0000000 O0O0OOO Ubuntu
20.04 LTSO OO Windows 0 macOS OO0 0000000 OOOO
000000000000 (100000

O0000O00DOOoO00oDOoOoooOooooooDood PythonO
00000 gmk 0000000000 O0OD0OO0OOCOOODOOODOO
O0000QMK Fimware 00 00000000000000OO

06 0000000

421 gmk_firmware 0000000
$ git clone --recurse-submodules https://github.com/qmk/qmk firmware.git
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https://cdn.sparkfun.com/datasheets/Dev/Arduino/Boards/ProMicro16MHzv1.pdf
https://qiita.com/mizuhof/items/0c34308c2d57c9345f3a
https://docs.qmk.fm/#/

$ cd gmk firmware

$ ./util/qgmk install.sh
0000000000000 D0O000O0000000D0DO0OOODOO0000O0O0 1.5GBOODODO
gobobboooooobobood

422 qmk_firmware 00O 00O

$ ./util/new keyboard.sh 000000 0OO0OCOOOOOOOODOOOOOOOODOOODO
00ooooooooooooooooooooooooooobbooog Tooooooo
ggoooooooooboon

Generating a new QMK keyboard directory

keyboards/my_new_keyboard/
config.h
info. json
keymaps
L — default

Keyboard Name: my_new_keyboard
Keyboard Type [avr]:
Your Name [logcpp]: my_name

Copying base template files... done
Copying avr template files... done

Renaming keyboard files... done

i ¥YEAR% with 2021... done
Replacing i th my_new_keyboard... done
Replacing ¥YOUR_NAME¥ with my_name... done

I: keymap.c
readme . md
my new keyboard.c
my new_keyboard.h

readme .md
rules.mk

Created a new keyboard called my_new_keyboard.

To start working on things, cd into keyboards/my_new_keyboard,
or open the directory in your favourite text editor.

07 gmkfirmware 000000000000

Keyboard Name 0000000000000 O0OKeyboard TypeOOOQOO0O (DOOOO
DD)DDDDDDDYOHI”N&HIGDDDDDDDDDDDDDDDDDDDDDDDDDDDD
00000 Ogmk firmware/keyboards/my new_keyboard 00 000000000000 OO0O
000000000 bOo000oooooooyooooooooooon

423 OJOUOOO0oO0O
oo ooooooooooobooboboooooooon
config.hJ my new _keyboard.h keymaps/default /keymap.c 0 3000 0O

e config.h
O0050400000000000MATRIX_.ROWS O MATRIX.COLSOOOOODO
0000000 (ROW)O OO0 (COL)0DO00oO00oOoO0ooUooOoUooooooooo
O000b0o0o0O0DOO0b0OoO0o0  »>000b00PES ~E6O0DOOODOODOODOO

#define MATRIX_ROWS 5
#define MATRIX_COLS 4

#define MATRIX_ROW_PINS { B5, B4, E6, D7, C6 }
#define MATRIX_COL_PINS { B6, B2, B3, F6 }

e my new_keyboard.h
0000 keymap.c 00 0000000000000 0DOODODOOOOOOOOO0O (?7)
0000000000000000000000000000000 (Hooooooo
goodd
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#define LAYOUT( \
k00, k01, k02, k03, \
k10, k11, k12, k13, \
k20, k21, k22, k23, \
k30, k31, k32, k33, \
K40, kdl, k42, k43 \

) £\
{ k00, k01, k02, k03 }, \
{ k10, k11, k12, k13 }, \
{ k20, k21, k22, k23 }, \
{ k30, k31, k32, k33 }, \
{ k40, k41, k42, k43 }, \

}

e keymaps/default/keymap.c
000000000000 0000000000 (C0DDO0D0UDO00DODDO0O0O)0D0OO0
OOO0OBASEODOOOOO0OOO0OOO0OOO0OO0OO0O0OO0OO0OO0O0O0OOO0OO0OO0ODOOO0OOOO0OO0OO0
gododooooboooooouooboooooogoooooooooooooogoo
000000000000 00000D0000000O0Keycodes - QMK Firmware 0 0 O
goddobodoooooooooooooooooooon

const uint16_t PROGMEM keymaps[][MATRIX_ROWS][MATRIX_COLS] = {
[LBASE] = LAYOUT(
KC_NUMLOCK, KC_KP_SLASH, KC_KP_ASTERISK, KC_KP_MINUS, \
KC_KP.7, KC_KP_8, KC_KP_9, KC_KP_PLUS, \
KC_KP_4, KC_KP_5, KC_KP_6, KC_KP_PLUS, \
KC_KP_1, KC_.KP_2, KC_KP_3, KC_.KP_ENTER, \
KC_KP_0, KC_KP_0, KC_.KP_.DOT, KC_KP_ENTER \

424 0O00O0OODOOOOOO

00000000 00000DOO000 $ make my new keyboard:default OO OOOOOO
00000000000000((@MDO0O [OK]oODOo0o0oO0D0ooooOo0oooooooooOoo
000000000000000000000000)0000ProMicroO PCO USBOOOO
$ make my new keyboard:default:avrdude 00O 0O0O0O0OO0O0O0OOODOOODOODOOOO
00000000000000000000 ProMicoOOOOODOOD (DDDOODODOOO
000)000000000000000000000 Thank YouOOOOOOOOOOOOO
cobdbooboobobooboobooboooog

5 OO

goboboooooobbooobobooooobbooaon
gobobooobobooobobboooobbuooobbooon
oboboobooboboobobuooboboobosbon
gobobbooobboooouobbooubboouooon
uooboddEgsaa88d

I o

08 ODOoOOOoOoOooo
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https://docs.qmk.fm/#/keycodes

6 Uonog

ool DL OO
dddoooooooooooooobobbbobobbbobbobbboboobobbbbbbbbb
gobobbooooobboooobbbooooobooo

0000000000 DO00DO0000D0O000O00DO0DO0O000D0O0 meishi2OOOO
00000000000 ProMicroOOOODODOOODODOOODODDOODODODDODODO
0000000000000000000000000000000(@MUDODODO0OOOoOOooOn)

gobobbooooobobooooboo

( ODooodg

[1] 0000, https://yushakobo. jp/

[2) D000, https://www.sengoku.co.jp/

[3] Pro Micro O O O O O O, https://cdn.sparkfun.com/datasheets/Dev/Arduino/
Boards/ProMicro16MHzv1 .pdf

[4] QMK Firmware, https://docs.qmk.fm/#/

[5] meishi2 000 - 0000, https://shop.yushakobo. jp/products/meishi2

[6] meishi2 keyboard 0 O 0O O 0O O, https://biaccod42.hatenablog.com/entry/2019/08/
10/185624

7 D0000,000000000000000000, https://eucalyn.hatenadiary.jp/
entry/original-keyboard-07

Q000 ++,000000000000000DOO, https://okayu-moka.hatenablog.
com/entry/2019/08/18/203923

[9] ikeji O blog, 0000000 D0OOOODO, https://blog.ikejima.org/make/keyboard/
2020/08/21/handwire.html

[10] @mizuhof(d QMK Firmware 0000 0000000000000 00O00O00OOO, https:

//qiita.com/mizuhof/items/0c34308c2d57c9345f3a
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https://docs.qmk.fm/#/
https://shop.yushakobo.jp/products/meishi2
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