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Birinci Bolum, Coktan Secmeli Test
1. (4 points) Which of the following use cases require the kademeli olarak baglanirsa (genisletilirse), en az anlamli

4,

use of synchronous counters? // Asagidaki kullanim
durumlarindan hangisi senkron sayaglarin kullanilmasini
gerektirir?

(a) all of them // hepsi

(b) timers used to control traffic lights // trafik isiklarini
denetlemek icin kullanilan zamanlayicilar

(c) timers wused in washing machines // c¢amasir

makinelerinde kullanilan zamanlayicilar

(d) timers used in microwave ovens // mikrodalga
firinlarda kullanilan zamanlayicilar

(e) v program counter register in microprocessors //
mikroislemciler icindeki program sayaci kaydedicisi

(4 points) The number of states per flip-flop for a Johnson
counter is // Johnson sayici icin flip-flop basina durum
sayisi

(a) none // higbiri
(b) v 2n

(c) loga(n)

(d) n/2

() n

(4 points) Once triggered, one-shots can be used to
generate an output during time duration tw determined
by a resistance and a capatitance. Assume that the
oneshot is used to detect power failure for 50 Hz mains.
What should the value of tw be to successfully detect
power failure as fast as possible? // Bir kez
tetiklendiginde, bir diren¢ ve bir kapasite tarafindan
belirlenen twzaman araligi boyunca bir ¢ikis Gretmek icin
tek-atimli kullanilabilir. Tek atimlinin 50 Hz elektrik
sebeke kesintisini tespit etmek icin kullanildigini varsayin.
Elektrik kesintisini olabildigince hizli bir sekilde tespit
etmek igin twdegeri ne olmalidir?

(a) 20ms

(b) 25ms

(c) 26ms

(d) v 21ms

(e) 15 ms
(4 points) If two 4-bit comparators are cascade connected
(expanded) to compare two 8-bit numbers, the output of

the least significant comparator is // Iki adet 4 bitlik
karsilastirici, iki adet 8 bitlik sayiyi karsilastirmak icin

6.

karsilastiricinin cikisi

(a) equal to the final output // karsilastirici cikisina

esittir

(b) v* connected to the cascading inputs of the most
significant comparator // en anlamli basamak karsi-
lastirici girislerine baglidir

(c) none// higbiri
(d) not used // kullanilmaz

(e) connected to the output of the most significant
comparator // en anlamli basamak karsilastirici
cikislarina baglidir

(4 points) Partial decoding can reduce number of inputs
used to generate reset signal if decoded output is the first
occurance in the sequence and the counter is reset
initially. If the counter is not reset initially and starts at
random number then partial decoding can result in
invalid output. Which of the following 3-bit counter
designs can use partial decoding? // Kismi kod ¢6zme,
kodu cozilen cikis degeri siradaki ilk olaysa ve sayacg
baslangicta sifirlanirsa, sifirlama isareti lretmek icin
kullanilan giris sayisini azaltabilir. Sayac¢ baslangicta
sifirlanmazsa ve rasgele sayidan baslamissa, kismi kod
¢6zme gecersiz ciktiya neden olabilir. Asagidaki 3-bitlik
saya¢ tasarimlarindan hangisi kismi kod ¢6zmeyi
kullanabilir?

(a) none// higbiri

(b) reset at 7, counting 0-1-2-3-4-5-6-0-1-... // 7'de
sifirlanan, 0-1-2-3-4-5-6-0-1-... sayan

(c) resetat5, counting 0-1-2-3-4-0-1-... // 5’de sifirlanan,
0-1-2-3-4-0-1-... sayan

(d) v reset at 4, counting 0-1-2-3-0-1-.. // 4’de
sifirlanan, 0-1-2-3-0-1-... sayan

(e) resetat 3, counting 0-1-2-0-1-... // 3’de sifirlanan, 0-1-
2-0-1-... sayan

(4 points) Which of the following state changes
(transitions) can not be observed in 4-bit asynchronous
binary counters due to accumulated flip-flop delays? //
Asagidaki durum degisikliklerinden (gecisler) hangisi
birikmis flip-flop gecikmelerinden dolayi 4-bit’lik
asenkron ikili sayicilarda gozlemlenemez?

@ ..6->7>4>2>8->9...
(b) ..6->7333538-59..(c)...6->7>5>3

>8->9..(d) v none// higbiri
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€)..6->7>6>4>8->9...

(4 points) The output of a D latch changes if // D kilidin
cikisi asagidaki durumlarda degisir

(a) outputis low // gikis dusiikse

(b) D inputis high // D girisi yuiksekse

(c) v enableis active // yetkilendirme aktifse
(d) Dinputislow // D girisi dustikse

(e) outputis high // cikis yliksekse

(4 points) Up/Down counters can be used to find the
difference of two quantities measured in terms of clock
cycles corresponding to time interval. By their definitions,
which of the measurements given below does not need
up/down counters ? // Yukari/Asagi yonde sayan
sayaclar, zaman araligina karsi disen saat periyodu
cinsinden olgilen iki niceligin farkini bulmak igin
kullanilabilir. Tanimlarina goére, asagidaki 6lcimlerden
hangisi yukari/asagi sayicilara ihtiya¢ duymaz.

(a) Acceleration of an object relative to an observer // Bir
nesnenin gozlemciye gore ivmesi

(b) Speed of an object relative to an observer // Bir
nesnenin gozlemciye gore hizi

(c) v Distance of an object to an observer // Bir
nesnenin gozlemciye olan uzakligi

(d) Rate of change of acceleration of an object relative to
an observer // Bir nesnenin gozlemciye gbre ivme
degisimi

(e) none // higbiri

(4 points) How many flip-flops should be used to delay an
input signal by 15 us if a 200 kHz clock signal is available
in the circuit? // Devrede 200 kHZ’lik bir saat isareti varsa,

bir giris isaretini 15 us geciktirmek igin kag flip-flop
kullanilmalidir?

(@) 1

(b) v 3

(c) none // higbiri
(d) 4

(e) 2

10. (4 points) Which components are required to design an n-

bit parallel loadable shift register? // n-bit paralel
yiklenebilen kaydirmali kaydedici tasarlamak igin hangi
bilesenler gereklidir?

(a) n/2flip-flopsand n 2 to 1 data selectors // n/2 flip-flop
ve n 2'den 1’e veri segici

(b) n flip-flops and n/2 2 to 1 data selectors // n flipflop
ve n/2 2’den 1’e veri segici

(¢) v nflip-flopsand n 2 to 1data selectors // nflip-flop
ve n 2’den 1’e veri segici

(d) n/2 flip-flops and n/2 2 to 1 data selectors // n/2 flip-
flop ve n/2 2’den 1’e veri segici

(e) none// higbiri

11. (4 points) Which disadvantage of the ring counters has

caused the design of the Johnson counters? // Halka
sayaclarin  hangi dezavantaji Johnson sayaclarin
tasarimina neden olmustur?

(a) asynchronous behavior of the counter // sayicinin
asenkron davranisi

(b) the need to use an output decoder // bir cikis kod
¢6zici kullanma ihtiyaci

(c) more number of states per flip-flop // flip-flop basina
daha ¢ok durum sayisi

(d) v the need to initiate with the desired pattern //
istenen bit 6rintisi ile baslatma ihtiyaci

(e) none// higbiri

12. (4 points) Which components are required to design an n-

bit universal shift register? // n-bit evrensel kaydirmali
kaydedici tasarlamak icin hangi bilesenler gereklidir?

(a) n/2 flip-flops and n/2 2 to 1 data selectors // n/2 flip-
flop ve n/2 2’den 1’e veri segici

(b) v* nflip-flops and n 2 to 1 data selectors // n flip-flop
ve n 2’den 1’e veri segici

(c) none// higbiri

(d) n flip-flops and n/2 2 to 1 data selectors // n flipflop
ve n/2 2’den 1’e veri segici

(e) n/2flip-flopsand n 2 to 1 data selectors // n/2 flip-flop
ve n 2'den 1’e veri segici

13. (4 points) A 3 to 8 decoder with both active high and

active low chip select inputs can also be used as // Hem
aktif yiksek hem de aktif dlstk ¢ip se¢me girisleri olan
3’den 8’e kod ¢oziicli ayni zamanda

(a) v a DEMUX // c¢ogullanmis isaret agici olarak
kullanilabilir

(b) none // higbiri

(c) a priority encoder // oncelik kodlayici olarak
kullanilabilir

(d) a MUX// cogullayici olarak kullanilabilir

(e) an encoder // bir kodlayici olarak kullanilabilir
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Ikinci Bolum, Sayisal Devre Tasarimi

A repetitive algorithm in endless loop needs to execute the Oth, 1st and 2nd tasks (microinstructions stored at those addresses) by
generating 0-1-2. Then it should skip the 3rd, 4th, 5th, 6th and 7th tasks and start executing the 8th, 9th, 10th and 11th tasks. After
the 11th task, it should go back to the beginning of the loop and execute task 0 again.

Design an asynchronous counter circuit using flip-flops with active high asynchronous preset and clear inputs. The counter should
be able to generate addresses 0-1-2-8-9-10-11-0-1-2-8-9-10-11-0-1-... continuously. Outputs of the counter should be named as 2/
where i=1,2,...

a. Design and draw the counter circuit using flip-flops and gates.

b. Draw the outputs of the counter and verify that it is indeed generating the desired counting pattern.

Sonsuz dongude tekrarlayan bir algoritmanin 0-1-2 Ureterek 0., 1. ve 2. gorevleri (bu adreslerde depolanan mikro komutlar)
ylrutmesi gerekir. Ardindan 3., 4., 5., 6. ve 7. gorevleri atlamali ve 8., 9., 10. ve 11. gérevleri ylritmeye baslamalidir. 11. gérevden
sonra dongliniin basina geri dénmeli ve gorev Q’i tekrar yiritmelidir. Aktif yiiksek asenkron kurma (preset) ve silme (reset) girisli
flip-flop’lari kullanarak asenkron bir sayag devresi tasarlayin. Sayag siirekli olarak 0-1-2-8-9-10-110-1-2-8-9-10-11-0-1-... adreslerini
uretebilmelidir. Sayacin cikislari 2'olarak adlandirilmalidir, buradai=1,2,... a. Flip-flop ve kapilar kullanarak sayag devresini tasarlayin
ve gizin.

c. Sayacin gikislarini cizin ve gergekten istenen sayma orlintlslini Grettigini dogrulayin
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1.

Birinci Bolum, Coktan Secmeli Test

(4 points) Up/Down counters can be used to find the
difference of two quantities measured in terms of clock
cycles corresponding to time interval. By their definitions,
which of the measurements given below does not need
up/down counters ? // Yukari/Asagi yonde sayan sayaglar,
zaman araligina karsi disen saat periyodu cinsinden
Olgulen iki niceligin farkini bulmak igin kullanilabilir.
Tanimlarina gore, asagidaki Olgimlerden hangisi
yukari/asagi sayicilara ihtiya¢c duymaz.

(@) none // higbiri

(b) Distance of an object to an observer // Bir nesnenin
gozlemciye olan uzakligi

(c) Speed of an object relative to an observer // Bir
nesnenin goézlemciye gore hizi

(d) Rate of change of acceleration of an object relative to
an observer // Bir nesnenin gozlemciye gore ivme
degisimi

(e) Acceleration of an object relative to an observer // Bir

nesnenin gozlemciye gore ivmesi

(4 points) Which components are required to design an n-
bit universal shift register? // n-bit evrensel kaydirmali
kaydedici tasarlamak igin hangi bilesenler gereklidir?

(a) n/2 flip-flops and n/2 2 to 1 data selectors // n/2 flip-
flop ve n/2 2’den 1’e veri segici

(b) n flip-flops and n 2 to 1 data selectors // n flip-flop ve
n 2’den 1’e veri segici

(c) n flip-flops and n/2 2 to 1 data selectors // n flipflop
ve n/2 2’den 1’e veri segici

(d) n/2flip-flopsand n 2 to 1 data selectors // n/2 flip-flop
ve n 2'den 1’e veri segici

(e) none // higbiri

(4 points) The output of a D latch changes if // D kilidin gikisi
asagidaki durumlarda degisir

(a) outputis high // gikis yuksekse

(b) Dinputislow // D girisi dustikse

(c) enable is active // yetkilendirme aktifse

(d) Dinputis high // D girisi yuksekse

(e) outputis low // cikis dusiikse

(4 points) If two 4-bit comparators are cascade connected

(expanded) to compare two 8-bit numbers, the output of
the least significant comparator is // Iki adet

4 bitlik karsilastirici, iki adet 8 bitlik sayiyi karsilastirmak icin
kademeli olarak baglanirsa (genisletilirse), en az anlamli
karsilastiricinin cikisi

(a) not used // kullanilmaz

(b) connected to the output of the most significant
comparator // en anlamli basamak karsilastirici
cikislarina baglidir

(c) none// higbiri

(d) connected to the cascading inputs of the most
significant comparator // en anlamli basamak karsi-
lastirici girislerine baglidir
(e) equal to the final output // karsilastirici cikisina esittir
(4 points) Which of the following state changes
(transitions) can not be observed in 4-bit asynchronous
binary counters due to accumulated flip-flop delays? //
Asagidaki durum degisikliklerinden (gecisler) hangisi

birikmis flip-flop gecikmelerinden dolayi 4-bit’lik asenkron
ikili sayicilarda gézlemlenemez?

(@ ..6->7->5->3->8->9..

(b) ..6->7>6>4->8->9..

() .6->7>4-5>2->8--9..(d)...6-—>7->3->5
>8->9..

(e) none // higbiri

(4 points) A 3 to 8 decoder with both active high and active

low chip select inputs can also be used as // Hem aktif

yiksek hem de aktif dlisik ¢ip segme girisleri olan 3’den 8’e
kod ¢6ziicl ayni zamanda

(a) none// higbiri

(b) a DEMUX // c¢ogullanmis isaret agici olarak
kullanilabilir

(c) an encoder // bir kodlayici olarak kullanilabilir

(d) a priority encoder // oncelik kodlayici olarak

kullanilabilir

(e) a MUX// gogullayici olarak kullanilabilir

(4 points) Which of the following use cases require the use
of synchronous counters? // Asagidaki kullanim
durumlarindan hangisi senkron sayaclarin kullanilmasini
gerektirir?

(a) timers used to control traffic lights // trafik isiklarini
denetlemek icin kullanilan zamanlayicilar
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10.

(b) timers used in washing machines // c¢amasir

makinelerinde kullanilan zamanlayicilar

(c) timers used in microwave ovens // mikrodalga
firinlarda kullanilan zamanlayicilar

(d) all of them // hepsi

(e) program counter register in microprocessors //
mikroislemciler icindeki program sayaci kaydedicisi

(4 points) Once triggered, one-shots can be used to
generate an output during time duration tw determined by
a resistance and a capatitance. Assume that the oneshot is
used to detect power failure for 50 Hz mains. What should
the value of tw be to successfully detect power failure as
fast as possible? // Bir kez tetiklendiginde, bir direncg ve bir
kapasite tarafindan belirlenen twzaman araligi boyunca bir
cikis Gretmek icin tek-atimli kullanilabilir. Tek atimlinin 50
Hz elektrik sebeke kesintisini tespit etmek icin kullanildigini
varsayin. Elektrik kesintisini olabildigince hizli bir sekilde
tespit etmek icin tw degeri ne olmalidir?

(a) 21ms
(b) 15ms
(c) 25ms
(d) 20ms

(e) 26ms

(4 points) How many flip-flops should be used to delay an
input signal by 15 us if a 200 kHz clock signal is available in
the circuit? // Devrede 200 kHZ'lik bir saat isareti varsa, bir
giris isaretini 15 us geciktirmek icin kag¢ flip-flop
kullanilmalidir?

(a) none // higbiri
(b) 3
(c) 4
(d) 2
(e) 1

(4 points) Partial decoding can reduce number of inputs
used to generate reset signal if decoded output is the first
occurance in the sequence and the counter is reset initially.
If the counter is not reset initially and starts at random
number then partial decoding can result in invalid output.
Which of the following 3-bit counter designs can use partial
decoding? // Kismi kod ¢6zme, kodu ¢ozilen ¢ikis degeri
siradaki ilk olaysa ve sayag baslangicta sifirlanirsa, sifirlama
isareti Gretmek icin kullanilan giris sayisini azaltabilir. Sayag
baslangicta sifirlanmazsa ve rasgele sayidan baslamissa,
kismi kod ¢ozme gecersiz giktiya neden olabilir. Asagidaki
3-bitlik saya¢ tasarimlarindan hangisi kismi kod ¢6zmeyi
kullanabilir?

11.

12.

13.

(a) resetat5, counting 0-1-2-3-4-0-1-... // 5’de sifirlanan,
0-1-2-3-4-0-1-... sayan

(b) reset at 7, counting 0-1-2-3-4-5-6-0-1-... // 7’de
sifirlanan, 0-1-2-3-4-5-6-0-1-... sayan

(c) resetat4, counting 0-1-2-3-0-1-... // 4'de sifirlanan, O-
1-2-3-0-1-... sayan

(d) resetat 3, counting 0-1-2-0-1-... // 3’de sifirlanan,
0-1-2-0-1-... sayan

(e) none// higbiri
(4 points) Which components are required to design an n-
bit parallel loadable shift register? // n-bit paralel

ylklenebilen kaydirmali kaydedici tasarlamak icin hangi
bilesenler gereklidir?

(a) nflip-flops and n 2 to 1 data selectors // n flip-flop ve
n 2'den 1’e veri segici

(b) n/2flip-flopsand n 2 to 1 data selectors // n/2 flip-flop
ve n 2’den 1’e veri segici

(c) none// higbiri

(d) n flip-flops and n/2 2 to 1 data selectors // n flipflop
ve n/2 2’den 1’e veri segici

(e) n/2 flip-flops and n/2 2 to 1 data selectors // n/2 flip-

flop ve n/2 2’den 1’e veri segici

(4 points) The number of states per flip-flop for a Johnson
counter is // Johnson sayici icin flip-flop basina durum
sayisi

(a) none// higbiri

(b) n/2

(c) 2n

(d) loga(n)

(e) n

(4 points) Which disadvantage of the ring counters has
caused the design of the Johnson counters? // Halka

sayaclarin hangi dezavantaji Johnson sayaclarin tasarimina
neden olmustur?

(a) the need to use an output decoder // bir ¢ikis kod
¢6zlcl kullanma ihtiyaci

(b) more number of states per flip-flop // flip-flop basina
daha ¢ok durum sayisi

(c) none// higbiri

(d) the need to initiate with the desired pattern // istenen
bit 6rlntisi ile baslatma ihtiyaci

(e) asynchronous behavior of the counter // sayicinin
asenkron davranisi
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Ikinci Bolum, Sayisal Devre Tasarimi

A repetitive algorithm in endless loop needs to execute the Oth, 1st and 2nd tasks (microinstructions stored at those addresses) by
generating 0-1-2. Then it should skip the 3rd, 4th, 5th, 6th and 7th tasks and start executing the 8th, 9th, 10th and 11th tasks. After
the 11th task, it should go back to the beginning of the loop and execute task 0 again.

Design an asynchronous counter circuit using flip-flops with active high asynchronous preset and clear inputs. The counter should
be able to generate addresses 0-1-2-8-9-10-11-0-1-2-8-9-10-11-0-1-... continuously. Outputs of the counter should be named as 2/
where i=1,2,...

a. Design and draw the counter circuit using flip-flops and gates.

b. Draw the outputs of the counter and verify that it is indeed generating the desired counting pattern.

Sonsuz dongude tekrarlayan bir algoritmanin 0-1-2 Ureterek 0., 1. ve 2. gorevleri (bu adreslerde depolanan mikro komutlar)
ylrutmesi gerekir. Ardindan 3., 4., 5., 6. ve 7. gorevleri atlamali ve 8., 9., 10. ve 11. gérevleri ylritmeye baslamalidir. 11. gérevden
sonra dongliniin basina geri dénmeli ve gorev Q’i tekrar yiritmelidir. Aktif yiiksek asenkron kurma (preset) ve silme (reset) girisli
flip-flop’lari kullanarak asenkron bir sayag devresi tasarlayin. Sayag siirekli olarak 0-1-2-8-9-10-110-1-2-8-9-10-11-0-1-... adreslerini
uretebilmelidir. Sayacin cikislari 2/ olarak adlandirilmalidir, burada i=1,2,... a. Flip-flop ve kapilar kullanarak saya¢ devresini tasarlayin
ve gizin.

b. Sayacin cikislarini ¢izin ve gercekten istenen sayma oriintlsind Grettigini dogrulayin

Version n. 2 - Page 3



