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ɄɂƵð&Ƶűr��Ǟŝ/ƵɅ�

ikkei� Ɖ�

ȝȹȒȇȖ	
ƵƵȺȸȔȘµǟƶűr��Ǜǯ15ɜ20Wđ�ǘįƼǘǊǭƽƷ	
ƵƵȺȆȖ*ǟƻǦǰĞƼǙƶȝȹȒǵ�ǆǱǙǂǜí�ǁ�ǁǰǬǌƼǞǘƶ	
ƵƵƵ1mmđ�ǞǪǞǘįƼǘǊǭƽƷ	
ƵƵȺȆȖ*ǟ�ǜȝȹȒǘŧİǜœƼǗƼǱǮƽǜ�ǔǦǌƷ	
ƵƵƵǐǞǒǩǜƶóǯǊǒȌȩȹȋǞļǘŤEúǵMǰŮǂǦǌƷ	
ƵƵƵǦǒƶÆŕǞȆȖ*ǟìǰǜǄƼǮƽǜĝŦȭȔȁǉǲǗƼǱǞǘƶ	
ƵƵƵĢxǜȰȌȴǘ=ǕǗǟƼǆǦǎǶƷ�

ĎǞ�Ā[�

HOZAN	HS-11	

ANTEXķ	18W	

ȆȖP�

ȌȩȹȋǵF6ǜ7ǕǗļǵ�ƼǦǌƷ	
Tľ16!Ǟļǁ�ƾǦǌƷ�

űr��Ǟŝ/ƵɆ�

ikkei� Ɗ�

ȝȹȒ	
ƵƵȺ0.6�1mm�Ǟoǉǁ	Ă�ƼÀƼǘǌƷ	
ƵƵȺĞǀƼȓȔȤŢ[ĀǛǚ�ĸǜ�ǋǗƶǪƽ|ǊĞƼúǵĀ�ǊǗƿǄǙįƼƷ	

ȝȹȒYƼMǰĥ	
ƵƵȺȝȹȒ�ǆǞ ÝǵǌǱǙǂƶȝȹȒǵñǀǊǗǈǲǘYƼMǰǦǌƷ	
ƵƵȺȢȳȔȂȌǁ�ƼǗƼǗȝȹȒǁǛǋǧÀƼǪǞǵšǡǦǌƷ	
ƵƵȺNƼȝȹȒǬǈǡǰǖƼǒǮƽǛhTǟƶȝȹȒǵŎǊǗǀǯYƼMǰĥǵ	
ƵƵƵ�ǗƶǐǞ�ǀǯȝȹȒȇȖǵ�ǗǗȝȹȒǁéǧǗǄǱǞǵ�ǔǦǌƷ	
ƵƵȺƻǦǰĞƼǙYǴǛƼǞǘƶ2mm�Ǟúǁ�ƼǬǌƼƷ�

ĎǞ�Ā[�



űr��Ǟŝ/Ƶɇ�

ikkei� Ƌ�

țȔȟȻ	
ƵƵȺ5Ǟ*ĖǁȡȔȑȴTƽǀĊłǊǦǊǭƽƷ	
ƵƵȺ¢ǜªǕǗƶ³ǰǬǌƼnǂǉǵšǡǦǊǭƽƷ	
ƵƵȺŦǛǚǞ`Ƽúǟƶ5ǁ'ǨǞǘ7ǕǗǟƼǆǦǎǶƷ	

ȡȹȎȔȘ	
ƵƵȺ«ǶǘǪǒǴǦǛƼƶHǧǞƻǱfƼúǵšǡǦǊǭƽƷ	
ƵƵȺ*ĖǟǙǁǕǗƼǱǙÂǁǰǬǌƼǞǘƶ�ǯǘȡȔȑȴTƽúǵšǡǦǊǭƽƷ	
ƵƵȺȓȔȤŢ[Ǜǚǵ�ĀǌǱhTǟƶǄǕǖǀǛƼǮƽǜƶųċ��ǞȡȹȎȔȘ	
ƵƵƵǁįƼǘǌƷ	

ĎǞ�Ā[�

HOZAN			P-892	VICTOR		110	

űr��Ǟŝ/ƵɈ�

ikkei� ƌ�

ȸǺȰȌȘȴȔȟȻ	
ƵƵȺȠțȻȵĥǛǚǞĵĹǵ?ǄǞǜ�ƼǦǌƷ	
ƵƵȺțȔȟȻǘ?ǄǙƶŨĥǵ'ǖǆǱ�ǲǁƻǰǦǌƷ	
ƵƵȺAWGǟµsǞnǂƼ»ǁĞƼĥǘǌƷAWG24ɜ30	

ȀȔȑȻ	
ƵƵȺeÎǞȟȑȻȹǵȀȔȘǊǒǰƶ�ĸǜ�ǋǗ�ƼǦǌƷ	

ȳȋǿȧȹȓ	
ƵƵȺÈǲǠ�;ǘǌǁƶƻǦǰ�ǴǛƼǞǘǙǰƻƾǍöǄǗǪįƼǘǌƷ�

ĎǞ�Ā[�

ikkeiplexing	ȊȻȵșķ�ǘǟ�ƼǦǎǶǁÈǲǠ�;ǛǪǞ�



Ʌɂikkeipleing ȊȻȵșǞķ��

ikkei� ƍ�

ȺyĀeÎǜŢ[ǵȝȹȒ�ǆǌǱǓǆǘƶěGǜķ�4ÍǦǌƷ�
ȺBŚ�ȎȹȈƶȣȉȻƶȌǺȔȓǪMǰ�ǆǱǞǘƶȅȻȬǛǚǜ�Ā4ÍǦǌƷ�

ƂɅƃƁȝȹȒ�ǆǞȆȕ�

ikkei� Ǝ�

ɅɂȆȖ*ǵȝȹȒǵ�ǆǱǙǈǳȽŢ[ǞȴȻșĥǛǚȾǜ�ǗǦǌƷ 

ɆɂǐǈǣȝȹȒǵªǕǗƼǕǗȆȖ*ǜ�ǗǗñǀǊǦǌƷ 

ɇɂȝȹȒǁçǲƶéǧŔǨǞǵĺ}ǆǗǀǯȆȖ*ǵŰǊǦǌƷ 

ȺȆȖ*ǵŰǊǒƻǙǟ�ǵZƼǒǰǊǛƼǘƶĭ÷ǜǉǦǊǦǌƷ 
ȺȝȹȒǵ�ǆǱǙǂȆȖ*ǵŧİǘǂǲƼǛû�ǜǊǦǌƷ 
Ⱥº[ǞȆȖ*ǵ�ƼqǩǱǙǂǟƶíǦǕǒǯǌǅǜȝȹȒǵ�ǆǗƿǂǦǌƷ 
Ⱥ�6ǛȝȹȒǟȌȩȹȋǞļǘĲǙǊǦǌƷ 
ƵǒǒǂĲǙǌǮƽǛǈǙǟĢxǜǊǗǟƼǆǦǎǶƷ�



ȝȹȒ�ǆǞŷĂ�

ikkei� Ə�

ȺeËǟīǞ�ƼŢ[ǀǯȝȹȒ�ǆǊǗƼǂǦǌƷ 
ȺȴȻșĥǁɆËǞŢ[ǟƶǦǍɅËȝȹȒ�ǆǊǒƻǙǘƶ 
ƵŢ[Ǟèǂǵ ÝǊǗƶǪƽɅËȝȹȒ�ǆǊǦǌƷ 

Ⱥ�6ǛȴȻșĥǟȝȹȒ�ǆǊǒ�ǘțȔȟȻǘ7¹ǊǦǌƷ 
ƵǐǞÁƶ7ǲĖǁżǠǛƼǮƽǜå�ǊǦǌƷĉǄ7ǰǌǃǛƼǮƽǜƷ 

ȺĖrǁǒǄǉǶƻǱŢ[ǟƶqǩǜxļĥ�ǞɆ!ǞĖrǵȝȹȒ�ǆ 
ƵǊǒƻǙƶŢ[ǵ§ǉƾǛǁǯȝȹȒǵñǀǊǗŢ[ǞèǂǵöǄǊǦǌƷ 

Ţ[ǞWǂǜå�ȼ�

ikkei� ƇƆ�

ȺŢ[ǞWǂǜå�ǊǗƶ¬ǊǗǀǯ2�WǂǵĊłǊǦǌƷ�

ƵƵƵȒǺǿȻșǬƗƓǛǚǞŢ[ǜǟ»WǁƻǰǦǌƷ�

ƵƵƵūŞǕǗŘǜǊǗǊǦƽǙ�ǆĈǌǞǟnkǘǌƷ�

ƵƵƵ�ǜǟ�ǵ,ǲǗ��ǪĊłǊǦǊǭƽƷ�

K A 
ȀȐȻș�ǸȜȻș�

űçǞçǲǱ»W�

K A 

ŎǞũƼ»ǁǸȜȻș�

LED  ȒǺǿȻș�

K A 
ȀȐȻș�ǸȜȻș�

űçǞçǲǱ»W�

K A 

ĥǞÈǱ»ǁȀȐȻș�

E 
B ȦȻȌ�

C 

E 
B 

ǽȫȔȑ�

C ȆȶȂȑ�
NPN PNP 

ECB 

ȘȳȹȋȌȑ�

�ǯǛŴǵĺǗǽȂȨǙĻƾǱ�



ƂɆƃƁȝȹȒ�ǆǞ¢ŷƵɅ�

ikkei� ƇƇ�

Ţ[ĂR�

SW1�

SW4�

SW2� SW3�

D2�
D1�

D3�
D4�

SW5�

SW8�

SW6� SW7�

D6�

D5�

D7�

D8�

BP1�
L1� R1�R2�R3�

Q1�

U2�

C1�
C2�
C3�

JP1�

LED1� LED2�

CN1�CN2�

CN3�CN4�

ȿƁL1ǵ�ĀǌǱhTR3ǟ�ĸ�

Ţ[Ĵ Ţ[ĂR� [V� [ĂɃ�Ø�

D1�D8� ȒǺǿȻș� 1N4148ƵȌǺȔȓȹȃ�

R1�R3� ¦£� 10KΩ�

C1�C3� ȆȹȗȹȈ� 0.1µF�

BP1� aűȣȉȻ� Φ13mm�

LED1,LED2� 8x8 dot matrix LED� 1388ASRƵ1.26”�

SW1�SW8� ȑȂȘȌǺȔȓ� ŌƶƀƶŲƶĤƵS2!�

Q1� ȘȳȹȋȌȑ� 2SC1815ƵãĀ�

L1� ǺȹȒȂȑ� 10�33mH�

U2� BŚ�ȎȹȈ� KXM52-1050 ǦǒǟƁKXR94-2050�

CN1�CN4� ȥȔȒȡȹ� 8Pƶ6PƵS2!�

Ʌ�

Ɇ�

ɇ�

Ɉ�

ɉ�

Ɋ�

ɋ�

Ɍ�

ɍ�

ɅɄ�

ȝȹȒ�ǆǞ¢ŷƵɆ�

ikkei� Ƈƈ�

ɅɂȒǺǿȻș 
ƵƵɅɂȴȻșĥǵÂǇǗ»Wǜå�ǊǗeÎǜ¬ǊǦǌƷ 
ƵƵɆɂǦǍù»ǓǆȝȹȒ�ǆǊǦǌƷ 
ƵƵɇɂĴ$ǀǯĺǗeÎǀǯèƼǗƼǲǠƶȝȹȒǵñǀǊǗ ÝǊǦǌƷ 
ƵƵɈɂÞǰǞȴȻșĥǪȝȹȒ�ǆǊǦǌƷ 
ƵƵɉɂȴȻșĥǵțȔȟȻǘȀȔȘǊǦǌƷ 
ƵƵƵƵǐǞůƶȴȻșĥǵżǠǉǛƼǮƽǜǊǦǌƷ 
ƵƵƵƵɌËǙǪȝȹȒ�ǆǊǦǌƷ 

»Wǜå�� ù»ǀǯ� �»�ǆǗȀȔȘǌǱ�ȴȻșĥǵÂǇǱ�



ȝȹȒ�ǆǞ¢ŷƵɇ�

ikkei� ƇƉ�

Ɇɂ¦£ 
ƵƵȺ R1,R2ǵȒǺǿȻșǙUǋĸŹǘ 
ƵƵƵȝȹȒ�ǆǊǦǌƷ 
ƵƵƵR3ǜǖƼǗǟɌɂǺȹȒȂȑǘŅ¿ǊǦǌƷ 

ɇɂȆȹȗȹȈ 
ƵƵȺ C1�C3ǵȝȹȒ�ǆǊǦǌƷ 

ɈɂaűȣȉȻ 
ƵƵȺ BP1ǵȝȹȒ�ǆǊǦǌƷ 

ȝȹȒ�ǆǞ¢ŷƵɈ�

ikkei� ƇƊ�

ɉɂLED 
ƵƵɅɂŢ[Vǁ¢>ǜǛǱǮƽǜLEDǵ¬ǊŔǧǦǌƷǮǄĊłǊǗǄǓǉƼƷ 
ƵƵɆɂǬǟǰƶxļǞɆËǞȡȹǵ*ǜȝȹȒ�ǆǊǦǌƷ 
ƵƵɇɂĴ$ǀǯeÎǀǯèƼǗƼǛƼǀƶȓǼȔȂǊǦǌƷ 
ƵƵƵƵèƼǗƼǲǠƶȝȹȒǵñǀǊǗèǂǵöǄǊǦǌƷ 
ƵƵɈɂ-ŢǞȡȹǵȝȹȒ�ǆǊǦǌƷ 

Ţ[Vǵ¢>ǜǌǱ�



ȝȹȒ�ǆǞ¢ŷƵɉ�

ikkei� ƇƋ�

ɊɂȑȂȘȌǺȔȓ 
ƵƵɅɂȌǺȔȓǵǊǕǀǰ§ǉƾǗǟǩŔǧǦǌƷ 
ƵƵɆɂǬǟǰƶǦǍxļǞɆËǞȡȹǵȝȹȒ�ǆǊƶèǂǵȓǼȔȂǊǦǌƷ 
ƵƵɇɂèƼǗƼǲǠƶ§ǉƾǛǁǯȝȹȒǵñǀǊǗèǂǵöǄǊǦǌƷ 
ƵƵɈɂ-ŢȝȹȒ�ǆǊǦǌƷ 
ƵƵɉɂDCȤȳȃǜ�ëǊǛƼǮƽǜƶSW4Ǟ�$ǞɆËǞŎǵȀȔȘǊǦǌƷ 

ɋɂȘȳȹȋȌȑ 
ƵƵȺƁWǂǜå�ǊǗQ1ǵȝȹȒ�ǆǊǦǌƷ 

ɆËǞŎǵȀȔȘǌǱ�eÎǀǯèƼǗƼǛƼǀȓǼȔȂǌǱ�

ȝȹȒ�ǆǞ¢ŷƵɊ�

ikkei� Ƈƌ�

ɌɂǺȹȒȂȑ 
ƵƵȺ L1ǦǒǟR3ǵȝȹȒ�ǆǊǦǌƷ 
ƵƵȺ L1Ǟ»ǁŵǁnǂǄǛǰǦǌǁ,¢4ÍǛƼhTǟR3ǘǪ×ƼǦǎǶƷ 
ƵƵȺƁ�»ȝȹȒ�ǆǊǗǊǦǕǗǪ]ŻƻǰǦǎǶƷ 

ɍɂBŚ�ȎȹȈ 
ƵƵȺ 1ĂȡȹǵȆȹȗȹȈ$ǜǊǗU2ǵȝȹȒ�ǆǊǦǌƷ 
ƵƵƵBŚ�ȎȹȈǟĈ®ȝȹȒ�ǆǊǦǌƷ 
ƵƵƵICȐȄȔȘǵ�ĀǊǗǪ×ƼǦǎǶǁƶLEDǮǰžǄǛǱǒǩƶ¤ǆÀǄ 
ƵƵƵǛǕǗǊǦƼǦǌƷ 

L1ǀR3ǞǚǔǯǀǵȝȹȒ�ǆǊǦǌƷ�

ɅĂȡȹ�



ȝȹȒ�ǆǞ¢ŷƵɋ�

ikkei� Ƈƍ�

10ɂȥȔȒȡȹ 
ƵƵɅɂArduinoǜȥȔȒȡȹǵ¬ǊǦǌƷ 
ƵƵɆɂǐǞ�ǀǯeÎǵǀǢǎǦǌƷ 
ƵƵɇɂǦǍȥȔȒȡȹǞ�ĖǞɆËǞȡȹǵȝȹȒ�ǆǊǦǌƷ 
ƵƵɈɂèǂǁöƼǀĊłǊǦǌƷ 
ƵƵɉɂArduinoǜƻǦǰøǁĳǀǛƼǮƽǜƶ¢¾ǄȝȹȒǵ�ǆǗƼǂǦǌƷ�

ȥȔȒȡȹǟArduinoǜ¬ǌ� eÎǵǀǢǎǱ�

ȝȹȒ�ǆǞ¢ŷƵɌ�

ikkei� ƇƎ�

11ɂȌȮȻȂȢǹȵȑ 
ƵƵȺƁȆȹȘȳȌȘǵ�ǇǱǒǩƶ 
ƵƵƵȌȮȻȂȢǹȵȑǵŊǱǙįƼ 
ƵƵƵǘǌƷ 
ƵƵƵ�ƾǠƶiȠÎƁȌȮȻȂǛǚ�



ɆɂȌȄȔȓǞŅ¿�

ikkei� ƇƏ�

ƵƂƆƃƁǺȹȌȘȻȵ�

ƵƂƇƃƁƘƕƔƁȓȀȓȀ �ƵƵƘƟƢƧƨƩƠ � �ȤȷȃȳȬǞeË�

ƵƂƈƃƁKz � �ƵƵƯƤƥƪƤƢƱƨƭƬ � �șȔȘǵDǀǌeË�

ƵƂƉƃƁƘƕƔȆȷȆȷ �ƵƵơƭƲƬƢƤ � �BŚ�ȎȹȈǞ�Ā�

ƵƂƊƃƁȁȔȓȹȑǺȪ �ƵƵƩƨƱƢƧƤƬƟƱƨƫƤƯ �µsĴČǙÁū�

ƵƂƋƃƁű+¯ČÎ �ƵƵưƢƯƭƪƪƟƱƤƳƱ� �·sĴČ�

ƵƂƌƃƁȟȑȻȹĴČ �ƵƵƮƠƱƱƤƯƬ � �șȔȘȟȑȻȹǵĴČ�

ƵƂƍƃƁȅȻȬ � �ƵƵƱƤƱƯƨưƟƘƭƘ� �ȳǺȣȳȴǞĐÓ�

(0) ȌȄȔȓǞǺȹȌȘȻȵ�

ikkei� ƈƆ�

ǺȹȌȘȻȵɎ 
Ƶikkeiplexing ȢǾȵȒǙ 
ƵMsTimer2 ȢǾȵȒǵ 
Ƶlibraries 
ƵȢǾȵȒ1ǜȆȡȻǌǱ�

ȈȹȤȵȌȄȔȓǞš¥Ɏ 
ƵƵȌȄȔȓ� 
ƵƵƵƵƵikkeiplexing 
ƵƵƵƵƵƵƵƵexsamples for ikkeiplexing shield 

ƵȭțȱȻǀǯš¥ǌǱ�

ȈȹȤȵȌȄȔȓǵ ÝǊǒhTǟƶ 
�Äǂ�tǁ4ÍǛƼǞǘƶ 
�ǞǙǈǳǜ�tǊǦǌƷ�



(1) LED ȓȀȓȀƵƵL_chika�

ikkei� ƈƇ�

!CeZcl[\�7FjLCd\i-)_9�
!CeZcl[\�7Cbb\Cgc\oCe^)_9�

Cbb\Cgc\oCe^�CE\[KC^e6�

mfC[�j\klg#�r�
��CE\[KC^e)CeCk#CDD?CIE?PCGA
�KCGAE?W<M##?-�6�
t�

mfC[�cffg#�r�
��jkXkCZ�lCek3Wk�o�8�16�
��jkXkCZ�lCek3Wk�p�8�.6�
��jkXkCZ�lCek3Wk�j�8�,6�

��j�V8�,6�
��CE\[KC^e)K\k#o
�p
�j�6�
��[\cXp#0++�6�
t�

ȑǺȪ@ǰŔǧ�

LEDĴČ3ÿ�
�Ÿ�

LEDĴČǞ9ÉE�

LEDĴČ4AȽ s=0Ɏêô s=1ɎõôȾ�

ȺL_chika 

LEDĴČ�Ù�

x 

y 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
0 
1 
2 
3 
4 
5 
6 
7 

LED4AǵKŒ�

(2) KzƵƵreflection�

ikkei� ƈƈ�
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ikkei� ƈƏ�

mfC[�j\klg#�r�
��CE\[KC^e)CeCk#CDD?CIE?PCGA
�KCGAE?W<M##?-�6�
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ȺƹɅɄďƺȨȑȹǵ§ǌǙďĴČǁ�
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ȺƹȂȴǸƺȨȑȹǘŀuǊǒÁūǵƆ6ƆƆďǜǌǱƷ�
ȺƹȌȑȻȘȌȘȔȤƺƁȨȑȹǘD�ǵŪqǊƶ�
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��t�

t�

6Ȩȑȹ�

10ďȨȑȹ�

ȌȑȻȘȨȑȹ�

ȂȴǸȨȑȹ�



ȁȔȓȹȑǺȪǞȐȻȌȆȻș��Ƶɇ�

ikkei� ƊƇ�

end 

ȌȑȻȘȨȑȹɐ�
ɖ�

ƚ� û� = 	Á#Ü�

ƇďȂȷȔȂɐ�
ɖ�

ƚ� ȂȷȔȂȂȴǸ 
Ȁǻȹȑ1ìę 
ȀǻȹȑĴČ�

ȀǻȹȑƁƐƁƆɐ�
ɖ�

ƚ� û� = ǸȳȻȬ�

ȂȷȔȂD��

mfC[�ZflekW[fneWjkXk\#mfC[�r�
��ZcfZb&&6�
��C]�#ZcfZb�98�,++�r�
����ZcfZb�8�+6�
����C]�#ZflekWj\Zfe[�9�+�r�
������ZflekWj\Zfe[((6�
����t�\cj\�r�
������ZflekWj\Zfe[�8�46�
������C]�#ZflekWk\ej\Z�9�+�r�
��������ZflekWk\ej\Z((6�
������t�\cj\�r�
��������ZflekWk\ej\Z�8�06�
��������C]�#ZflekWdCelk\�9�+�r�
����������ZflekWdCelk\((6�
��������t�
������t�
����t�
����>CjgcXpE?>#ZflekWdCelk\
�ZflekWk\ej\Z
�ZflekWj\Zfe[�6�
����C]�##ZflekWj\Zfe[�88�+�""#ZflekWk\ej\Z�88�+�""#ZflekWdCelk\�88�+��r�
������XcXidWZflek�8�;E;-FWI?-CH>6�
������jkXk\�8�XcXid6�
����t�
��t�
��C]�##\m\ek�"�KOWKL;-L���8�+�r�
����jkXk\�8�gXlj\6�
��t�
t�

ȀǻȹȘȒǻȹ�
1 sec = 10ms X 100 

Ȁǻȹȑ1ìę�

ȁȔȓȹȑǺȪǞȐȻȌȆȻș��ƵɈ�

ikkei� Ɗƈ�

end 

ȌȑȻȘȨȑȹɐ�
ɖ�

ƚ�

	Á#Ü�

û� = ȀǻȹȘȒǻȹ�

ȂȴǸȨȑȹɐ�
ɖ�

ƚ� ,AÁūǵȏȷ�

û� = ŀu�

mfC[�gXlj\WjkXk\#mfC[�r�
��C]�##\m\ek�"�KOWKL;-L���8�+�r�

����jkXk\�8�ZflekW[fne6�
��t�\cj\�C]�##\m\ek�"�KOW=E?;-���8�+�r�

����j\kWdCelk\�8�+6�
����j\kWk\ej\Z�8�+6�
����jkXk\�8�j\kWkCd\6�

��t�
t�

end 

ƇƆďȨȑȹɐ�
ɖ�

ƚ�

ǸȳȻȬ�

ȂȴǸȨȑȹɐ�
ɖ�

ƚ� ǸȳȻȬêJ�

ȌȑȻȘȨȑȹɐ�
ɖ�

ƚ�

6Ȩȑȹɐ�
ɖ�

ƚ�

ǸȳȻȬĴČ�

û� = ŀu�

mfC[�XcXidWjkXk\#mfC[�r�
��XcXidWZflek((6�

��C]�#XcXidWZflek�88�+�r�
����XcXidWZflek�8�;E;-FWI?-CH>6�

����XcXidW]cXj_�V8�,6�
����>CjgcXp;cXid#XcXidW]cXj_�6�
��t�

��C]�###\m\ek�"�KOWFCGML?���8�+�ss##\m\ek�"�KOWL?GK?=���8�+�ss�
wwwwww##\m\ek�"�KOWKL;-L���8�+�ss##\m\ek�"�KOW=E?;-���8�+��r�

����CE\[KC^e55=c\Xi#�6�
����jkXk\�8�j\kWkCd\6�
��t�

t�

ǸȳȻȬĴČ�



ȁȔȓȹȑǺȪ�

ikkei� ƊƉ�

µsǵĴČǊǗƏ6ƋƆďǦǘǞȑǺȪǜǛǰǦǌƷ�
ƵƵƵȳȻȭȹǵ�ǱǙǂǜ�ƾǦǌƷ�

6� ƇƆď� ȌȑȻȘ�
ȌȘȔȤ�

ȂȴǸ�

SW1 

SW4 

SW2 SW3 

SW5 

SW6 SW7 

SW8 

µsǞȟȑȻȹǞ���

ikkei� ƊƊ�

Zfejk�Ypk\�#CAS,+US/U�8�r�
r�+o2=
�+o3-
�+o3-
�+o2=t
���
r�+o++
�+o3/
�+o#?
�+o3+t
��
r�+o=/
�+o;-
�+o4-
�+o3=t
�
r�+o//
�+o3-
�+o4-
�+o1=t
��
r�+o.3
�+o-/
�+o#?
�+o-+t
�
r�+o0?
�+o4-
�+o4-
�+o1-t
�
r�+o2=
�+o4-
�+o4-
�+o1/t
�
r�+o+1
�+o=-
�+o.-
�+o+?t
�
r�+o1=
�+o4-
�+o4-
�+o1=t
�
r�+o/=
�+o4-
�+o4-
�+o2=t�
t6�

,,++�+,++�v C4 
,+,+�++,+�→ A2�
,++,�++,+�→ 92 
,+++�,,++�→ 8C�

ȠȔȘȟȑȻȹǀǯƇƌśµǜǊǗƶ�
ţ8ǜ,ǲǦǌƷ�
ɅɄ!ǛǞǘƶ¢�Õǘ�ǰǦǊǒƷ�



ƂƋƃƁű+¯ČÎƵƵưƢƯƭƪƪƟƱƤƳƱ�

ikkei� ƊƋ�

ŀuǊǒ·s8ǵȌȂȷȻȵǊǛǁǯħǰŖǊĴČǊǦǌƷ�

ısǬȀȑȀȚǞ·sȟȑȻȹǀǯȗȻȑǵ�Ǳ�

ikkei� Ɗƌ�

ɅɂExcelǘȟȑȻȹǵ�� 
õôɎɅƵêôɎɄƵǵ,ǲǱƷ�

ɆɂȆȻșǵȆȡȻǊƶiFont.cppǞ 
ƵƵţ8ǜŊǰ�ǆǱƷ�

Zfejk�lCek3Wk�[fk]fekSUS2U�I-HAF?F�8�r�

Flash ROM�ǜţĨǌǱƷ�



·s8ǞĴČ�

ikkei� Ɗƍ�

mfC[�cffg#�r�
��Zfejk�lejC^e\[�Z_Xi�k\okSU8	B\ccf�nfic[���To=;To><To<+To>=To<+To>4To=/To>?��To?;�
��**Zfejk�lejC^e\[�Z_Xi�k\okSU8	To?,To3#To?,To3=To4-To<+To?4�	6�**�LCkZ_XCef�

��lCek3Wk�[6�
��Cek�k\okjCq\�8�jCq\f]#k\ok�*jCq\f]#k\okS+U�6�
��]fi#Cek,1Wk�a8+6a7k\okjCq\6a&&��r�
����[�8�C#fek)OC[k_#k\okSaU�6�

����]fi#Cek�C8+6C78[6C&&��r�
������lCek3Wk�[XkX�8�C#fek)>XkX#k\okSaU
C�6�
������CE\[KC^e)NniCk\#,0
�[XkX�6�
������[\cXp#3+�6�
������CE\[KC^e)K_C]kE\]k#�6�

����t���
��t�
t�

ĴČǉǎǱ·s8�
ȀȑȀȚǟƇƌśµǵ�ĀǌǱƷ�

ɅșȔȘ�ȌȂȷȻȵ�

Ⱥscroll_text�

ÆQĖǜ18ÄǂŔǨ 
·sȢǾȹȘǞƇ8ǵ¨4�

ƂƌƃƁȟȑȻȹĴČƵƵƮƠƱƱƤƯƬ�

ikkei� ƊƎ�

ŀuǊǒșȔȘȟȑȻȹǵŷƸǜĴČǉǎǦǌƷ�



șȔȘȟȑȻȹǞ���

ikkei� ƊƏ�

ɅɂExcelǘȟȑȻȹǵ�� 
õôɎɅƵêôɎɄƵǵ,ǲǱƷ�

ɇɂȆȻșǵȆȡȻǊƶȌȄȔȓǜ 
ƵƵŊǰ�ǆǱƷ�

ɆɂƹĔą�lǞȎȵƺǵšǢ�

Ɉɂ)ǜ ǌǜǟƹǌǤǗƺǵšǢ�

ɅȢȶȻȬǞÁūǞŀu�

ikkei� ƋƆ�

Æ9ǞµsǘȗȻȑǞĒ:ǵǊǗƼǱƷ 
0ɎɅȢȶȻȬ6ǞȠȔȘȟȑȻȹȽ16ȠȔȘ×8Ⱦ 
1Ɏ1ȢȶȻȬĴČǞÁūȽmsG�Ⱦ 
2ɎȗȻȑǞğǴǰ�

lCek,1Wk�<CkFXgSUS4U�I-HAF?F�8�r�
**�]Cijk�[XkX�+5gXkk\ie�[XkX��,5[\cXp�kCd\��-5k\idCeXkfi�
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�
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�
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�
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Flash ROM�ǜţĨǌǱƷ�Ⱥpattern�



ƂƍƃƁȅȻȬƵƵƱƤƱƯƨư�

ikkei� ƋƇ�

ȳǺȣȳȴǵæĀǊǗƶ¼tǞȅȻȬǵDǀǊǗǧǦǌƷ�

�ĐD� QĐD�

^Œ�

tetris 

LoL shield ǞȌȄȔȓ
ǀǯǞĐÓǘǌƷ 

�ĐD�

ƻǙǟƻǛǒǞǸǺȗǸÛėȼȼ�

ikkei� Ƌƈ�

SW4 

SW1 

SW3 SW2 

SW8 

SW5 

SW7 SW6 



ɇɂƵȳǺȣȳȴǜǖƼǗ�

ikkei� ƋƉ�

ȺƘƕƔǞõôƵȑǺȫȹȃȓȯȻȘ�

ȺȌǺȔȓǞMǰŔǧȑǺȫȹȃ�

ȺĈġǘǪ]ŻöƼǞɐ�

ȺƛƝƙǘœ�ĶÝƵIÿ_�

ȺƛƝƙǘœ�ĶÝƵvůǞȑǺȫȹȃ�

ȺȌȁȯȹŢǞȆȻș�

ȺșȔȘǵȎȔȘǌǱŢ6ǙȌǺȔȓǞM��

ƘƕƔǞõôƵȑǺȫȹȃȓȯȻȘ�

ikkei� ƋƊ�

1ms 

16ms 

H:õô  high-Z:êô�



ȌǺȔȓǞMǰŔǧȑǺȫȹȃ�

ikkei� ƋƋ�

ȤȵǸȔȤ¦£�

a 

b 

c 

ȺȌǺȔȓǞMǰŔǧȑǺȫȹȃǟ87ǰÅƾǞüūǞ 
ƵLEDǁêôǊǗƼǱūǜĳƽǞǘƶĴČǞȌȁȯȹǜǟ�ŶǊǛƼƷ�

L 

H 

L 

H 

L 

H 

all off pull-up on 
column on 

switch input 

row output 

switch off 

switch on a 

b 

c 

input period 

ĈġǘǪ]ŻöƼǞɐ�

ikkei� Ƌƌ�

Peak Forward Current 
(1/10 Duty Cycle, 0.1ms Pulse Width) 100 mA 

Continuous Forward Current 40 mA 

Absolute Maximum Ratings  ĢxÆnuÐ�
KWM-37881ASB ȽTOM-1588BHUĘ[Ⱦ�

V+ 
Vcc 

Vcc 

Vcc 

űçǁçǲŜǃǱǞǘ 
ǪǔǳǶǈǲǟȒȭȼ�

vîǌǱǙƶƇ!õôǞhTƶ�
ƊƋƫƒƶɇ!ǞhTSƈƆƫƒƶ�
TľǁȆȮȹ$ǘƌƆƫƒǘǊǒƷ�

^ƶƇ!õôÁƁƆƄƇƌƫưƁ
ȗȱȻȖǹǟƇƌƅƇƆƆƅƇƌƐƇƅƇƆƆ�

4AȩȻȘǞƖƕƜǁűç<ŭǵǌǱǞǘn�p�

Vcc 
Vcc 

űç<ŭǊǗƼǱǞǘ 
ǈǲǟOKȼ�

≡�

uűçȒǺǿȻș 
Ǟ	őǟFET�



ƛƝƙǘœ�ĶÝƵIÿ_�

ikkei� Ƌƍ�

1ms 
ȂȷȌȘȻȂǵöǄǌǒǩǜ-êôÉūǵ,ǲǱ�

õôµ�

8! 

7! 

6! 

5! 

4! 

3! 

2! 

1!�

ƛƝƙǘœ�ĶÝƵvůǞȑǺȫȹȃ�

ikkei� ƋƎ�

delayMicroseconds(Ƶ) 

õôµ�

8! 

7! 

6! 

5! 

4! 

3! 

2! 

1!�

�Fǜ�Ǟ3ÿǁ4ÍǱǮƽǜdelayǟ>FǞǧĳƽ�



ȌȁȯȹŢǞȆȻșƵɅ�

ikkei� ƋƏ�

mfC[�jZXeE?>#�r�

�Xccf]]#�6�**�Xcc�flkglk�_C^_(R�#Ceglk��

�C]�##jZXe883�ss#jZXe884��r�**�jnCkZ_�Zfddfe�cCe\j�
� �IH-L>�s8�+o-36 �**�glcc�lg�i\^Cjk\i�f]�KO/�"�KO-�fi�KO3�"�KO1�
� �IH-L<�s8�+o+-6 �**�glcc�lg�i\^Cjk\i�f]�KO.�fi�KO2�
� �IH-L=�s8�+o+,6 �**�glcc�lg�i\^Cjk\i�f]�KO,�fi�KO0�
�t�

�lCek3Wk�e�8�c\[FXgS�jZXe�U6�**�jZXe�Zfclde�flkglk�EHO�]fi�ZXk_f[\�
�C]�#e�7�3��r�
� �>>->��8�W<N#e�6�
�t�\cj\�C]�#e�7�,/��r�
� �>>-<��8�W<N#e(3�6�
�t�\cj\�r�
� �>>-=��8�W<N#e(,/�6�
�t��

�**!!!�Zflek�HG�E?>�eldY\ij�
�lCek3Wk�feWZflek�8�+6�
�]fi�#Cek�a8+6�a736�a&&�r�
� �C]�##[CjgcXp<l]]\iSjZXe�.U�"�,77a����8�+�r�
� �����feWZflek&&6�
� �t�
�t�
�]fi�#Cek�a8+6�a716�a&&�r�
� �C]�##[CjgcXp<l]]\iSjZXe�.&,U�"�,77a����8�+�r�
� �����feWZflek&&6�
� �t�
� �C]�##[CjgcXp<l]]\iSjZXe�.&-U�"�,77a����8�+�r�
� �����feWZflek&&6�
� �t�
�t�

ȌǺȔȓ,AǞǒǩǞȤȵǸȔȤ¦£ǿȹƷ�

ȂȷȌȘȻȂǵŬǅǒǩǜƶ-4AǿȢǜǌǱƷ�

Ȍȁȯȹŷǜ�ǋǒ84AǵĖrǞţ8ǀǯM�ƶ 
ǐǞĂRǜx�ǌǱȩȻȘǵ4AȩȻȘǜǌǱƷ 
ǈǞÁǞĳȗȻȑǟƻǰ�ǛƼǞǘȗȻȑǟ0 
�ǕǗƶLOW4AǙǛǱƷ�

Ȍȁȯȹŷǜ�ǋǒĳ4AȗȻȑ 
ǵ-ŢȓǼȔȂǊǗǐǞÁǞ 
LEDǞõôµǵȀǻȹȘǌǱƷ 
,AǞǒǩǞȗǹȶǺǵ0ǝǱƷ�

Ⱥikkeiplexing.cpp 

ȌȁȯȹŢǞȆȻșƵɆ�

ikkei� ƌƆ�

�C]�#jZXe883�r�**�^\k�KO,
KO-
KO.
KO/�
� �jn,-./�8�#[C^CkXc-\X[#jn,��3�&�[C^CkXc-\X[#jn-��/�&�[C^CkXc-\X[#jn.��-�&�[C^CkXc-\X[#jn/���V�+o+#6�
�t�\cj\�C]�#jZXe884�r�**�^\k�KO0
KO1
KO2
KO3�
� �gi\mCfljWjn�8�Zlii\ekWjn6�
� �Zlii\ekWjn�8�#jn,-./�77�/��s�##[C^CkXc-\X[#jn0��3�&�[C^CkXc-\X[#jn1��/�&�[C^CkXc-\X[#jn2��-�&�[C^CkXc-\X[#jn3���V�+o+#�6�
� �C]�#gi\mCfljWjn�88�Zlii\ekWjn�r�
� � �jn[XkX�8�Zlii\ekWjn6�
� �t�
�t�**�jn[XkX5�KO,
KO-
KO.
KO/
KO0
KO1
KO2
KO3�

�**!!!�\hlXcCqXkCfe�gi\([\cXp�
�C]�#�#feWZflek�98�FC>WE?>��""�#feWZflek�7�F;PWE?>���r�
� �[\cXpFCZifj\Zfe[j#�,+++�(�[[SfeWZflekU��6�
�t�

�**�flkglk�ifn�[XkX�
�>>->��s8�[CjgcXp<l]]\iSjZXe�.U6�
�IH-L>��8�[CjgcXp<l]]\iSjZXe�.U6�
�>>-<��s8�[CjgcXp<l]]\iSjZXe�.&,U6�
�IH-L<��8�[CjgcXp<l]]\iSjZXe�.&,U6�
�>>-=��s8�[CjgcXp<l]]\iSjZXe�.&-U6�
�IH-L=��8�[CjgcXp<l]]\iSjZXe�.&-U6�

�**!!!�\hlXcCqXkCfe�gfjk([\cXp��
�C]�#�feWZflek�7�FC>WE?>��r�
� �[\cXpFCZifj\Zfe[j#�[[SfeWZflekU��6�
� �Xccf]]#�6�
�t�

,AǊǒȌǺȔȓȗȻȑǵȠȔȘǜ@ǰ�ǗǗ 
0x0FǙEX-ORǊǗKŒǌǱƷ 
ȌǺȔȓ,AǟŉňÿȽȌǺȔȓǿȹɎLOWȾǞǒǩ�

œ�ĶÝǞǒǩǞ>FȗǹȶǺ 
ǈǞū-êôǞǦǦ�

>^MǰŔǶǓȌǺȔȓȗȻȑǙUǋǓǕǒǯ 
swdataǜġÏǵ,ǲǱƷȽȓȯȑȴȹȃŮJȾ�

ĳ4AɎ 
ȗȻȑǁɅǞȠȔȘǵ4AȩȻȘǜǊƶ 
ǉǯǜɅǵ4AǊǗLEDǵõôǉǎǱƷ�

œ�ĶÝǞǒǩǞ�FȗǹȶǺ 
ǐǞ�ǟ-4AǿȢǜǊǗêôǌǱƷ�

Ⱥikkeiplexing.cpp 



ȌȁȯȹŢǞȆȻșƵɇ�

ikkei� ƌƇ�

�g\iCf[�8�+6�
�dj\Z&&6�
�C]�#dj\Z�98�,+�r�
� �dj\Z�8�+6�
� �g\iCf[�s8�L?GFK6�
�t�

�jZXe&&6�
�C]�#jZXe�98�,1��r�
� �jZXe�8�+6�
� �g\iCf[�s8�#-;F?6�

� �**�C]�k_\�gX^\�j_flc[�Y\�]cCgg\[
�[f�Ck�_\i\)�
� �C]�#mC[\f#cCgIX^\�""�[CjgcXpFf[\�88�>HM<E?W<M##?-��
� �r�
� �����**�LH>H5�Cj�k_Cj�Xe�XkfdCZ�fg\iXkCfe:�
� �����mC[\f#cCgIX^\�8�]Xcj\6�

� �����lCek3Wk��k\dg�8�[CjgcXp<l]]\i6�
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ȪȘȴȂȌǙLED/SWǞţĨ�

SW
1 

SW
2 

SW
3 

SW
4 

SW
5 

SW
6 

SW
7 

SW
8 

K
1 

K
2 

K
3 

K
4 

K
5 

K
6 

K
7 

K
8 

K
1 

K
2 

K
3 

K
4 

K
5 

K
6 

K
7 

K
8 

A
1 

  A
2 

  A
3 

  A
4 

  A
5 

  A
6 

  A
7 

  A
8 

A
1 

  A
2 

  A
3 

  A
4 

  A
5 

  A
6 

  A
7 

  A
8 

��

Q�

TX
1 

D
4 

A
1 

D
7 

A
2 

D
8 

D
11

 

D
12

 

D
6 

D
10

 

A
3 

D
2 

A
0 

D
3 

D
9 

D
5 



ikkei 87 
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ikkeiplexing shield ver 3.0 ^ŏ_�
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ikkei Electronics 
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