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outtick switch

modulo2 modulo4

out := 4
out2

out := 2
out1

out := 4
out2

start2

stop2
start1

start2
stop1

stop2

arbiter

sleep

sleep

out1 / out := 2

out2 / out := 4

sleep1

run1

sleep2

run2

run1 run2

switch/stop1 switch/start2

switch/start1 switch/ stop2

stop1

start1
tick / out1

tick
stop2

start2

tick

tick

tick

tick/out2
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modulo2 modulo4outtick switch

modulo2 modulo4

arbiter

out := 2

out2

out := 4

out1

start2

stop2

start1

stop1 start2

stop2

arbiter

sleep

sleep

out1 / out := 2

out2 / out := 4

run1 run2

sleep2

run2

sleep1

run1

switch / stop1 switch / start2

switch / start1 switch / stop2

start1
tick / out1

tick
stop2

start2
tick/out2

tick

tick

tick

stop1
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out := 2

out := 4

out := 4

start2

stop2

start1

out1

stop1

start2

stop2

out2

out2

out := 2

arbiter

out := 4
out2

stop2

start2

modulo2 modulo4
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modulo2

run1

sleep1

tick2=stop1

tick2=start1

tick2=count/out1:=ff

tick2=count/out1:=tt
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 � Ê^Ë � � ��� � ) > � Bù ª ��e�q�i �  � > � � B ! ÆCænÆ å ø ³�æ�± ¥�¤7¥ ²� �� â � ��� � �â � �� � � ��� � ��� �� â > � � B � ��� � ��� � > � �â > Í � B+B > � �� B

� �� â � ��� � �â� �� â > � � B � ��� � - � � � �â > � � B > � � ¥ ó ° Ð °Né5B� 28JR�



J N
i ésø Ü Ñ | & Òx° ´ ç Ø Æ ¤ ´ çN¯ ó�³ ¤@ø ´ ænÆPå ø ³�æ�± ¥�¤7¥?ø ´ � â�! �ì�í � e î$#1î 
 
 � á � ��� ê � ) á > q á B µ 
 
 Í á � � � � ê � ) �á > q á B �z2�,/�
! ÆxænÆ å ø ³�æ�± ¥�¤7¥ ² Í â � � Ê^ËÖÍ �â ° ´ ç Í � Í e > Í � B � Í �â 
 Í �W��Ê�� ª�« ´�å °Né ³ ¤ ó ¯ Ð °Né ² ¬ éPø Ü Ñ | ( Ò�° ´ çØ Æ ç ±�è�´ ¤ ³ ¤@ø ´ ø	¬ ³�æ�±I³ é+° ´ ¥ Ð ° ³ ¤@ø ´9²
 
 Í â � � � � � � ÌmÊ^î$) � � Ë > q â > Ê^î$) � �7B^;; 
 
 Í �â � ��� � � B^;; ) > q â B
 
 � â > � � B � � � � 
 
 � â � � � � ;; 
 
 � � � � � � ;; > ) â > q â B V q â > q ��î$) B � )�� > q�� B+B
 
 Í â > Í � B � � � � 
 
 Í â � ��� � ;; 
 
 Í � � � � � ;; > ) â > q â B V Í â > q��Rî�) B � )�� > q�� B+B �z22�
i ésø Ü Ñ |�| Òx° ´ ç ³�æ�± ç ±�è�´ ¤ ³ ¤@ø ´ ø	¬?ø Ø ¥ ± é Úh° ³ ¤@ø ´9²
 
 � â > � � B � � � � ) > q B µ 
 
 Í â > Í � B � ��� � ) > q B& ª ��e�q3i��f T�T R � � � ! ÆyænÆ å ø ³�æ�± ¥�¤7¥ ²� �� � � J � : � ���  T�T R^Í â � � � J � : T�T\R^Í â � �� > � B � �� � � ��� � ���  T�T R�Í â � � � ��� T�T R�Í � � �� > � B �z2 &/�
! Æ ç ±�è�´ ¤ ³ ¤@ø ´ ø	¬ ³�æ�±I³ é+° ´ ¥ Ð ° ³ ¤@ø ´
 
lT�T R^Í â � � � ��� � È Ê^î��SÊ^î$)��AË �z2 N�
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 � � � ��� � ;;
�

� ��� 	>Wûwü<=SÇ�> �"� )�� �"� J � : ;; � � ) � � J � : B5Ç Ì ÍEî �IË > �"� )�� � � � ;; �SÊ+U > � B V �hÊ > Í B^;; �"� ) � ��
 B5ý¹þ 
 
 Í â � ��  B+Bi ésø Ü Ñ | � °�Òx° ´ ç Ø Æ ¤ ´ çN¯ ó�³ ¤@ø ´{ænÆPå ø ³�æ�± ¥�¤7¥yø ´ � �§ �-m � > 
 
 � � � � � � B î$)�� > � Bt© � µ > ìrq^î � > q B f© � B �z2.,�
! Æ ç ±�è�´ ¤ ³ ¤@ø ´ ø	¬ ³�æ�±T³ é+° ´ ¥ Ð ° ³ ¤@ø ´ Ñ | � Ò ² ¥�¤ ´uóP± )�� > � BY¤7¥ ø Ø ¥ ± é Úh° Ø Ð7± Ø ¯ ³�´ ø ³ � > q B Ñ |J$ Ò ²³�æ�± ø ´�ÐÝÆ óPæ øh¤ óP± ø	¬ � ¤7¥ ³ ø ³ é ¤DA ± é � � � � � )�� � � J � : ;; � � ) �"� J � : ³ ø Ü ° ³�óPæ )�� > � B å é ± ¥ ±�´�³ ° ´ ç �° Ø ¥ ±�´�³ ª ( ¤ ´uóP±:³�æ ° ³ � � ¤7¥ ó ø ´uó ° ³	±�´ ° Ø Ð7±:³ ø 
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 � � � ��� � B � > )�� > Ê�� B^;; Ê > q�� B5B µ > 
 
 Í � � � � � � B � ) � � > q�� B+B � &3��
i ésø Ü Ñ | ��Ø Òx° ´ ç Ø Æ ¤ ´ çN¯ ó�³ ¤@ø ´{ænÆPå ø ³�æ�± ¥�¤7¥yø ´ Í â
 
 Í â � ��� � � ) â > q â B � &1J �
! Æ ç ±�è�´ ¤ ³ ¤@ø ´ ø	¬ ³�æ�±d³ é+° ´ ¥ Ð ° ³ ¤@ø ´ Ñ | � Ò ² ¥�¤ ´uóP± )�� > Ê�� BT° ´ ç Ê�� > q�� Bd°Né ±�´ øhÏúø Ø ¥ ± é Úh° Ø Ð7±Ñ |J$ Ò ² � Ü ¯w¥ ³ ´ øhÏ ³ é ¤DA ± é � � � � �"� )�� �"�  � ;; �hÊ U > q â B V �SÊ > q � B^;; �"� ) � �  � ³ ø Ü ° ³�óPæ )�� > Ê�� B?° ´ çÊ�� > q�� B�ª ( ¤ ´uóP±�³�æ ° ³ � � � ¤7¥ ó ø ´uó ° ³�±�´ ° Ø Ð7± ³ ø 
 
 Í â � ���  ° ´ çz¬ ésø Ü Ñ�� Å Ò ² Ï ± ø Ø ³ °N¤ ´
 
lT�T R^Í â � � � ��� B � > ) > Ê B^;; Ê > q â B5B µ > 
 
 Í â � ��� � B � ) ��> q â B5B
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 � � ��� B � > ) > Ê B^;; Ê > q B5B µ > 
 
 Í�� ��� B � ) > q B5B t � � � � �Ñ���Ø ÒI§ �-m � > 
 
 � � � � B î�) > Ê Bt© � µ > ìrqmî+Ê > q B f© � B t � � J � : � ���f��`�f <�f zÁWi}= =�e�� b æ�±�å ésøAø	¬ Ü�±�³�æ ø�çC¤7¥ ¤Wç ±�´�³ ¤ ó ° Ð'³ ø ³�æ ° ³ ø	¬ Ð7±�ÜyÜ ° | ª " ± ç ±�³ °N¤ ÐE³�æ�±Ió °h¥ ±° ´ ° ÐÝÆ ¥�¤7¥V¬Røhé >5M[F ¥ ³ é ± ° Ü ç ±�è�´ ¤ ³ ¤@ø ´ ° ´ çz¬Røhé�ç ±�Ð ° Æ C > M ªÅ ª ��e�q�i �  T R�S�Ê^Ë � ! ÆCænÆPå ø ³�æ�± ¥�¤7¥ ²
 
3T R�S^Ê � ËÖÍ�� ��� � > ) > Ê � B^;; Ê � > q B+B µ 
 
3T R�S�Ê^Ë � � � � � > ) > Ê B^;; Ê > q B5B � &)H�

i ésø Ü Ñ�� Þ Ò ²�³�æ ¤7¥Ié ±%$ ¯n¤�é ± ¥ ³�æ ° ³
 
 � � � � � > ) > Ê B^;; Ê > q B5B µ 
 
 Í � � � � ) > q B5B � & � �
i ésø Ü Ñ�� ù Òy° ´ ç Ø Æ ¤ ´ çN¯ ó�³ ¤@ø ´bænÆPå ø ³�æ�± ¥�¤7¥ F � � � � � ª " ¤ ³�æ ¬ é ± ¥ æ Ê � ° ´ ç Ê � ¤ ´ Êd� �� Ê �° ´ ç Ø Æ ç ±�è�´ ¤ ³ ¤@ø ´ ø	¬ ³�æ�± é ±�Ð ° ³ ¤@ø ´ � � ²
T\R�S�Ê^Ë � � D 0 C ��#" � T R�S�Ê � Ë � � 
 T\R�S�Ê � ËÕÍp�hÊ � �Þ ª ��e�q�i �  T�T R^Í â � � ! Æ ç ±�è�´ ¤ ³ ¤@ø ´ ø	¬ ³�æ�±I³ é+° ´ ¥ Ð ° ³ ¤@ø ´9²
 
lT�T\R^Í â � � � ��� � � & JR�È Ê^î��hÊ^î$)��AË > 
 
 � � � ��� � ;;P>ëûwü�= Ç�> � � )�� �"� J � : ;; �"� ) � � J � : BÇ ÌpÍ'î���Ë > � � )�� � � � ;; �SÊ U > � B V �SÊ > Í B^;; � � ) � � 
 B+ý�þ 
 
 Í â � ���  B5Bb æ�± é ± °Né ±�³ Ï�ø ó °h¥ ± ¥ Ñ�� ( Òx° ´ ç Ñ�� | Ò§ �-m � > 
 
 T�T R^Í â � � � � � B î$) > Ê B}© � µ > ìrq^î5Ê > q B f© � B � &,�
 
lT�T\R^Í â � � � ��� � > ) > Ê B^;; Ê > q â B+B µ > 
 
 Í â � � � � B � ) � > q â B+B � &/2��
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 � � � ��� � B î�)�� > Ê B}© � µ > ìrqmî+Ê > q B f© � B � &'&�
! Æ ¤ ´ çN¯ ó�³ ¤@ø ´{ænÆPå ø ³�æ�± ¥�¤7¥yø ´ � � ² � � � J � : � �� ° ´ ç ² Ø Æ ç ±�è�´ ¤ ³ ¤@ø ´ ø	¬ ³�æ�± é ±�Ð ° ³ ¤@ø ´ � � ²
T�T R^Í â � � � J � : T�T\R�Í â � ��i ésø Ü Ñ�� | Ò ° ´ ç Ø Æ ç ±�è�´ ¤ ³ ¤@ø ´ ø	¬ ³�æ�±�³ é+° ´ ¥ Ð ° ³ ¤@ø ´9²u³�æ�± ø ´�ÐÝÆ�å øA¥P¥�¤ Ø Ð7±t³ é+° ´ ¥�¤ ³ ¤@ø ´ ¤7¥ � � )�� � �  � ;;�SÊ U > q â B V �SÊ > q�� B^;; �"� ) � �  � B ¥�¤ ´uóP± Ê Ït°h¥Cø Ø ¥ ± é Ú ± çwª CI±�´uóP±P²
 
 � � � � � � � > )�� > Ê�� B^;; Ê�� > q�� B+B µ > 
 
 Í � � � � � � B � ) � � > q � B5B � &8N��
i ésø Ü Ñ�� � Ò ° ´ ç Ø Æ ¤ ´ çN¯ ó�³ ¤@ø ´�ænÆ å ø ³�æ�± ¥�¤7¥Tø ´ � � ² � ��� ��� � �� ° ´ ç Ø Æ ç ±�è�´ ¤ ³ ¤@ø ´ ø	¬ ³�æ�±é ±�Ð ° ³ ¤@ø ´ � � ²
T�T R^Í â � � � ��� T�T\R�Í � � ��
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� jmi��Ef�ip= _ Ñ ù °�Ò � � � � � ÷ > 
 
 � � ��� B � > ) > Ê B^;; Ê > q B5B µ > 
 
 Í � ��� B � ) > q B5BÑ ù Ø Ò � � J � : � � ÷ >�§ �-m � > 
 
 � � ��� B î$) > Ê Bt© � µ > ìrq^î5Ê > q B f© � B5B�If��`�f  �f ���j^in�Ef�i}= _ B ±�ÜyÜ ° | ° ´ ç � å ésøhÚ ±�³�æ�±�³�æ�± øhé ±�Ü ù ª�« ´ °wçwçN¤ ³ ¤@ø ´9² ø ´u±�Ü ° Æd´ ø ³	±³�æ ° ³�³�æ�± ³ é+° ´ ¥ Ð ° ³ ¤@ø ´�å é ± ¥ ± é Ú ± ¥ ³�æ�±�³ é+° ´ ¥�¤ ³ ¤@ø ´ ¥ ¤ Ü:å'Ð7±�Ü�±�´�³	± ç Ø Æ�³�æ�± é ±�Ð ° ³ ¤@ø ´ � � ² Ï æ ¤ óPæÜ�± ° ´ ¥ ´ ° Ü�±�ÐÝÆ�³�æ ° ³�² ¤ ¬ � � � � � ³�æ�±�´�³�æ�±I³ é+° ´ ¥�¤ ³ ¤@ø ´ ¥ � > 
 
 � � � � � B�°Né ±yó ø ´�³ °N¤ ´u± çx¤ ´ � � > 
 
 � � � � B�ª� ] �If��`�f <�  �>mf��k>�i�fA� Ã¾½
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�If��k>�i�fA� Ã @ ( ÆS´uóPæ ésø ´ øh¯w¥ Ø ¤7¥�¤ Ü ¯ Ð ° ³ ¤@ø ´ � ¤7¥?° ó ø ´ Né ¯ ±�´uóP± FÑ °�Ò � ¤7¥®¥ ³ ° Ø Ð7± ¯ ´ ç ± é:¥�¯ Ø ¥ ³ ¤ ³ ¯ ³ ¤@ø ´9² 4@KÖ2NK � â � � � t > � â 
 q � ��q�� � � � 
 q � ��q�� BÑ	Ø Ò � ¤7¥�° ´�±%$ ¯n¤�Úh° Ð7±�´uóP± é ±�Ð ° ³ ¤@ø ´Ñ ó Ò�¬Røhé�° Ð�Ð ��î�� â î�� � ° ´ ç � ² � â � � � ¤ Ü:å'Ð ¤ ± ¥Ñ Å Ò � â ;; �
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 ï��� á �
°h¥?°�é ± ¥�¯ ÐÝ³ ø	¬ ³�æ�±IÜ ø ´ ø ³ ø ´ ¤ ó ø å�± é+° ³ øhés¥I>  á B á ���E~ ! � ! � � ! � � ! � ��� ° ´ ç�ç ±�è�´u± ç Ø Æ<~ � � � Ë > � õ � > � â 
 q � ��q��@î � � 
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 qr��q � � ÒNª ! Æ ænÆPå ø ³�æ�± ¥�¤7¥ ² °h¥P¥�¯ Ü�±{³�æ ° ³� â � � � � � â ª " ± æ °NÚ ± F

� â � � � � � â t � â � � � � â � U â � NwH�
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