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1. a. Draw output waveforms of a rising edge triggered J-K flip-flop for the input waveforms given below, indicating output transitions with AS Asynchronous Set, AR
Asynchronous Reset, SS Synchronous Set, SR Synchronous Reset, T Toggle and H Hold. /*/ Yikselen kenar tetiklemeli bir J-K flip flop'un ¢ikig dalga geklini asagida
verilen girisler igin, gikis degisimlerini, AS Asenkron Kurma, AR Asenkron Sifitama, S Senkron Kurma, SR Senkron Sififama, T Devriime veya H tutma lle géstererek

giziniz.
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b. Draw the input and output waveforms of a retriggable one-shot multivibrator with t.=0.25 ms for f=2 kHz trigger signal. I/ tw=0.25 ms olan yeniden- f
tetiklenebilen tek-kararh ikilinin, f=2 kHz isareti ile tetiklendiginde giris ve gikis dalga sekillerini giziniz. =2 lkH z T:o,Sm N

1 ] { I i T ] I 1 ] 1 I - L

— [p.25 |+
o s

2. Use 4-bit asynchronous decade counter ICs to design a mod-60 counter to divide 60 Hz input frequency to generate 1 Hz clock pulse for a digital clock. */ Bir
sayisal saat igin 60 Hz frekansli girigi bolerek 1 Hz frekansli saat isareti Ureten mod-60 sayicly! 4-bit asenkron onlu sayici timdevreleri kullanarak tasarlayiniz.
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3. A Central Processing Unit (CPU) runs an algorithm in an infinte loop. The algorithm needs to execute the Oth, 1st, 2nd, 3rd and 4th microinstruction codes stored in
the Oth, 1st, 2nd, 3rd and 4th address content of the microprogram memory by addressing these locations sequentially. Then the algorithm should skip the 5th, 6th, 7th
and 8th microinstructions and continue executing the 9th, 10th and 11th microinstructions. After the 11th microinstruction is executed, the algorithm should jump back to
the beginning of the loop and start executing 0th microinstruction again. Design an asynchronous counter circuit to generate address for the microprogram memory using
flip-flops with active high asynchronous preset and clear inputs. The counter should be able to count 0-1-2-3-4-9-10-11-0-1-2-3-4-9-10-11-0-1-... continuously. Outputs of
the counter with decimal values 2°, 2', ... should be named as Qo, Q1 ,.. and used directly with these signal names where necessary instead of connecting to the
corresponding flip-flop outputs to make the design look simpler. /*/ Merkezi Islem Birimi (CPU), sonsuz bir dénglde bir algoritma calistirmaktadir. Algoritmanin,
mikroprogram belleginin 0., 1., 2., 3. ve 4. adresli igeriginde depolanan 0., 1., 2., 3. ve 4. mikro emir kodlanni, bu kanumlar sirayla adresleyerek ¢alistirmasi gerekir.
Ardindan algoritma 5., 6., 7. ve 8. mikro emirleri atiamali ve 9., 10. ve 11. mikro emirleri galistirmaya devam etmelidir. 11. mikro emiri yurittiikten sonra, algoritma sonsuz
dénguntn baglangicina geri dénmeli ve tekrar 0. mikro emiri calistirmaya baglamalidir. Aktif ytksek asenkron kurma ve sifirama girisli flip-flop'lan kullanarak mikro
program bellegine adres iretmek igin asenkron bir sayag devresini tasarlayiniz. Sayag 0-1-2-3-4-9-10-11-0-1-2-3-4-9-10-11-0-1-_.. olarak siirekli saymalidir. Sayacin 20,
2', .. degerli gikislari, Qo, Q1 ,.. olarak adlandinimall ve tasanimin daha basit gorinmesi iin ilgili flip-flop gikislarina baglanmast yerine gerektigi yerlerde dogrudan bu
isaret isimieri ile kullaniimalidir.

a. How many flip-flops are needed to realize the counter? (6 points) /*/ Sayaci gergeklegtirmek igin kag flip-flop kullaniimalidir? (6 puan)
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b. How many decoders are needed to count the defined counting sequence and which values should these decoders decode? (6 points) /*/ Tanimlanmig sayma
sirasini saymak igin kag kod ¢ozticliye ihtiyag vardir ve bu kod géziiculer hangi degerlerin kodunu ¢ézmelidir? (6 puan)
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¢. How should these decoder outputs be combined to generate required asynchronous preset/reset signals to flip-flops? (8 points) /*/ Flip-flop'lara gerekli asenkron
kurma/sifirlama isaretlerini tretmek Igin bu kod ¢éziicl gikislar nasil birestirilmelidir? (8 puan)

Lo c’u«\vi f-ouw

5. alglagan kod csaaeh 9 icin FFA ve FR3S lurmalt FRL e FF2 g seficlamali.
rz'j', " I v B ein am FF'\lan sfir lam alt.

FFl larin osenlron kutme ve sifirlama 5}r',;|(rf girt oldumie towy ve 12" B
FE'lert we O FHWFE.E!" sthrlamas %”H"'j\" wih FF1ove P2 Cain
sirlama ji(fsv\,«\f: S ve |2 c,:[u.?lar\mvx bir[t§+{Fi {cllﬁt\ bir VRYA h‘V'S‘
<laisima laqj\lqh M@llcllrr |



W Draw the vourter weing M- Nope and gates (10 points) /% Bayacl Nip-flop ve kapilar kullanarak giziniz, (16 puan)
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e Draw the output waveforms of the counter, showing decoded preset/reset signals and show that it is indeed counting as defined. (12 points) /*/ Kodu gdzuimus
kurma/sififama isaretierini ve sayacin gikiglanni gosteren daiga sekillerini gizin ve gergekten tanimlandig: gibi saydigini gdsterin. (12 guan)
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