EEIEIE

Chapter ﬂﬂ lJ—kH

=Ml 0l

%

H 9‘ or7r l:'|| al

Hanbil Acodarrsy, Inc



kL SRS
& =% =¥ @ 71

2. 1€ Wxoj wpet uj2] Fs)A SA o2 sl ¥shes ¥ 22 A
L35 AAY 524§ A9 517] $18 eho] = (timing) A 2 F
Exd g AR B2

o) H-§ #HA| 2 F
©h Fh-¢

F9

(¥ ne

J%_Vl

&
@



X

alo

ahLt

3.0 37 E 0 2 AP e B e
ChBESF(T) SHEFY 49 & o] &gt
@ MOD-N 78 = B2 58 27} No| T}
@ 5714 It EH = FE 1&5F5F | A-&ET

@ EYEFO) N ASE 47bA A 47 AT

42 SESE2=E 16(=24) A FEIT EMSHH.

rr

1.7+ E1 8 AASET 7HE Bl 485 EREFL?
DMS EHET DTrEHET
DSREHET ®DEYHE



A OXIE =d?=

5. Modulo-6 7+ & S8 d 22 o 7)e) SYEFo| QL
@b 274 37 @ 47 &b 574

alo

ahLt

rr

HATE ReE 8%

Modulo-n 2E9| Aot FRIEE M4 < [log,n]°lH.
n=62 HL [log,6]=[2.585]=3T°|t}.

AT} g L

log,4 < log,6 < log,8°|E = log,6=2.xxx 1t ElH.
=t [log, 6]=[2.xxx]=3 MCILt.
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alo

aH
6. 103 JRE & FASIH L P} THEF S R D2 H /P AT
7}2

ep 2%k 3k @ 4k & sk

rr

WA Qe B

Modulo-n }2E°| 2% ZSEEE M+ [log,n]°H.
n=10°21 L [log,10]=[3.322]=4T°|C}.

HMTE = 87

log,8 < log,10 < log, 16°|2 = log, 10=3.xxx 1} EEt.
=t [log,10]=[3.xxx|=4 H°|L}.
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X OXIE =2l

7.25:19) B F FHE B § AAISA ok A28 P ) EHEFo) La @
7}2
@b 47H @b 57W © 674 & 77W
log,16 < log,25 < log,32°1B & log, 15=4.xxx 1} &l
GEEA [log,25]=[4.xxx]=5MCILt. ([log,25]=[4.644]=5)

alo

ok }

rr

8. Y= 10247] 8] HAE SI7)8te] Sl 3 7o BAEF Qe R
MNe) TEHEwe Tagp

@b 874 @ 107§ @ 1274 @ 1670

log,1024 =log, 2" =10
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i
i
I

ol

T EFEFY 14HCT6E |} T2 E B2 S A 2UES
533 AU = oo g 3 100099 = Al sh7) A Had
2 719 IC7} 2 a¥)?

&b 47) @ 570 b 87H @ 1074

N~

log,512 < log,1000 < log,1024°|E£ log,1000=9.xxx 1} EH.
MaA [log,1000]=[9.xxx]=10MOIC}. ([log, 1000]-[9.966]-10)

74HC76 HE°l= 22 JK EBEECI HBEHC R2E= T IC T
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10. 37018 SHEFLE FAE JlEH o REEHEE?
@b MOD-3 © MOD-4
© MOD-8 @ MOD-16
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ahLt

rr

SEEE 3z #¥E A2HE 8(=23) A ¥H +5 R=H.

11. 5708 EYHEF 2= TAE AFFE (up counter)] BEB| 29} o] 7}
HEZ AT T U= -’v]‘;ﬂfl]'r'.—:

Cp REH 25 FHUAS 32 W EEHZ 6, AT : 32
@ EEHZ 3L, FHYAST 32 @ EREHZ:32 FHWASF 31

BEZA - 25=732 H ML - 0-31
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12. 5+ 3 10709) SYSFS AHEshe] BT 5 =L E ) REYS
#Z3 H ) e e ® vl AL
@b 10,9 @ 100, 99
© 1024, 1023 & 1000, 999

alo

ahLt

rr

BEA - 210=1024, HIFLHY : 0~1023

13. BCD 7}+-¥¢] 25¥# 2 (modulus)+=?

eb 4 b 8
@ 10 @ 16

DESA 10, H4EY . 0~9
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2874 7H $ gl e
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RSS2 8, HTET :0~7

3NE ©)-8-31 ¥]E714 e E A sk L ok o] 7}

15. G5 13 8] FH2HA| 0| 2 I8 o] FA M F REH2E T3

@D 36

) 72

€D 144

@D 1536

Oo—>»

Mod-8 Mod-12 Mod-16

—>

—0

DEZA - 8X12X16=1536
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= ol =
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Mo

Mo T

B EE 7HH
7}H € ¥ & 7 H
HIF A A2 E s N HN SREES CP(clock pulse) STt SSTAT} 851
LiE SEEE2 U SEEE2 £82 U5 SHE8Y cryyo= AAZBIL J§, N
Tt EESEQ 40| O3 He SEEE2 EFHIEE 2829 J¥° 2 23ME TH
Oz Mg &= RO HIF A AREE == 12F(ripple counter) 1 PHH.

=11 -



X

alo

ahLt

17. B 3 B 5714 7He o BAYE AL
SEESER LT EL T

@ P E SHeHGLE Bt

@ 32 AL $7) A 5ok u 2 ol st

@ AR 20| e we] E2)A Y] Ak

HIF A 2B = 714 F2EC B ST == AT o= #440] IHHOIL
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18. O & 7Bl A3 AErtd A2
A 7B ne] 2R AALE AL ARAAE EA =3 2o]0h
O TS 259 A4 et 571405 w54 02 vhdtt
@ i 2 A EHE (-1)70] EYSFL /A et
@ 5714 e EE v 574 St net 8 =0} 2gsiet

n HE A2E= n |2 SEHEE2E 712N
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9. U= T B E714 Tl i} A o2 S/ A2

" 5714 Fhe el ol w8y 4P A 5] Ax] A\ zke] Ak,

W F714 el vl sl =2 Ake] e EAvEo) Wl

@ Faos $7140) vl 527 Bt
@2 ZEP 2o o3 22A Aeh,
571 326l SR IZWA oJs) EFHEIL

% FHEF NS A4 167 2 E ASE vehdn,
DTEIEF R T
UK EHEFLR TAL W, Y Jk-1 2 Bk,

S TEYSFOE FHY W, Y 1=12 5 woggle FHE Bk

ZRUZE QWS ARSI 471 ARES YAE LiERACE
UHNOR EYZE ,YE MSOH 2N F2ES| WAE LiEp

-13-

K-B
T

!

?



XS ftbs CXE =212

HU

21. B2 ) & F}-E(ripple counter)©]t}. &7] A€} 7} 4=0, B=0, C=0°]
Stha 2% U2} 127) 97HE $) Ao

@b 4=0, B=0, C=1 A(LSB) B c

W 4=0, B=1, C=1 Q{ Q{ QJ
© 4=1, B=1, C=0 CP—a>T >T >T

@) 4=1, B=0, C=0

MAIE 2l E= 3HIE HISTA 8T 2 EOIT M=ty 35 BATE 1271 21t 2,
I=2EH9 &8 ¥HE CB4 = 100°H.
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22. 5H| E ] F F}==E (ripple counter)2] Y3 ol aMHz2] 73 3-& A7}§
o, #Fd FHEFTY FI2

alo

ahLt

rr

@b 125KHz @D 250K Hz

€ 500KHz €D 800KHz
=S| A2EHE T Wj0tCt Fopp) M LASIO =z HFH SEHEES T
2 E=125KHZ T} =L
T 41\245HZ — 125KHz

23. o] S ZF A CP(clock pulse)7} 19 4] 0.2.2 H3}= X 743 &9
o] B 43} ¥] = A7}k A}o]of] 20ns2] X] A o] A7} 10bite) B E T
Bl drke) 2] A1) AR E7P>

@D 2ns D 20ns
©D 200ns @D 400ns

10HE & F2HE 1072 EEESEC| AdEE ABEO Q90 = 20nsx10=200ns
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AT QTHE 2 AL2E2 He T T UCIER reset & 7S AT a5 A2
El= 0111 YE[O| ALt

26. 4bit binary ripple counter?} 01002] ZFS 73 it} 97 9] input pulse
7} 5= 39 counter =2
&b 0010 © 1001 @ 1011 & 1101

WA ITHE] 2t AL E L HAT ZTISIER 011191 oL BAT ZZE D Tt
2EE 1101(=0100+1001) AEf°fl ATt
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rr

@h 00000, @ 11111,
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144 _ 4 16
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28, 45 33F S o)Al 1094 SEY27) Q7)) 7} o] el 2
58 10052 AP sR? &, 5el2] 2714 o0000] 2k HY Sk

@b 6 w7 @ 8 @9
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‘)
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© T4 F2E= HES A A=2E BISiA P8 =] RH.
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€ &4 F2HD SREE §32= 25° sa2H.
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@ AND o sH| " 0 J 0 J
<M < <M
€ NOR _ _ _
& NAND - 0 KH—1 0 K 0 K I
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36. 481 2 571 7HEE 9] AEE Sul=A Uehd Lo
“h 0000—0001—0010—0011—0100—0000
b 0000—0001—0010—0100—1000—1001
© 0001—0010—0011—0100—0101—0000
@) 0001—0010—0100—1000—1001—0000

5T 2B = 05 E 4NHA| HI40k= 25 S 209,
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39. H| A 2 ¥ (register)d] 7]
@D counter® A& W pulses A
© data QA A7 S e |

9 - -2

ZYZES {HEES NYZ 4 o0, ZYEE o WS LS v HY
5| CIEROSM ofY HIER THE JNAE NFT & U B RS YAAH

(register)=fd i,

40. YA 2E 2] 7| & 3 2 =2

o 57| =HEE
@ Hz7] e R 7|

190 HIR2=M OfF HE=Z JgE

SEEE 99 NE LE= I1II%3E°’I
o £ Ul 8 AE HA2AE (register)2tal B,
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4. A28 TN 9 Lee H2
o = i
DD EHEF @ 7}
© FH4b7| @ o]zt

ArLEE FE D SHSE2E 190N,

rr

42.D EHEFS 014319 74 327 old A
e 8H| E. | X| 2 ¥
@ 48] E A = E | x| ~H
€ 153 7}
@ BCD AW H

ZDaZ=0o ARG
BCD M2 T|(converter)= 2Y =2 =°|B2 p SHEES M8S
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43. | ZE IR 2H Q] o2 ] o2 A2

D EYEEY 92 727 A
EEEYSEL FEo2 94T 22 YU A4S

@ A7) =F o) A2 273 ARE o] $A]Z
& 2402 2T Q2o vt YA

2B = 5 B2 T 0= Fof &M= FHIS HAANT|= JAIAEH LD 2 5 KT

44, YUtz 0 § F}-2-E|(counter)} A TE | X 2 ¥ (shift register)2] x}°]H

£ RAH AL
G FFEE ol s ST e 247} Yo} AZE AR 28 E E £47} 2
O FFe ol s ST A 247 gle), A ZE dlA 28 = A 47} Qo
@ 7FEl Sk A ZE o)) 2E & vlo]E|2] o] § 75 0] FH BRol}
@ 7+l sk A ZE o)) 2E & vlo]Ele] A 7] 5o] 77 BRol)
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45. 95 I 2= FAS 2RI A
@b A1) o] & #| X] 2~ ¥](shift register)
) ROM(read only memory)
€D 49]) E ¥ X] 2~¥] (4 bit register)

@ 2 ¥ 7}4}7](serial adder)

—{D O—D

CP l—o> [o>




X

alo

ahLt

46. T3 A2 B 22
@b 4bit ring counter
@ 4bit ¥]F7]4) 2%] counter
@D 4bit shift register
@D 4bit 2 H7}4H7]

rr

2l J 0 J 0 J 0 J O—
E; —> —> —> —>
K O K O K O K O—
RESET r r r 1
CP-‘ ® 7 3

JK SREES 0|88t 4H|E NIE YA AF

O L=
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48. &0l AT AEIso] 22] FF Fol A 3|42 57} BAT &2}

@Xlgt‘gi':l H]

o AEYY-AE =S 1€
SHHEYY-HES

DHEUY-AEE

L $-Z o] F &3 F|x 2H ] 11012] €7} 71 =] o] 91 A$, 37 ¥
27} A7k oA M=)

@b 1011 @ 1110
@D 1100 @ 1101

RE==at

1101—-—>51110—250111—>>1011
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ANE E9, n=42 FL HI°IE 10112 NEEIAAENZE I2E)9| Qst= L
3 SR BE EAjotH.

MM nHO = AP E ZH AREE 20712 REE X=D
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51. A F AR 2E 2 9 AS AA 262 FAAE A AT AL
o AR A A 287} w2 A F2ait v A E ol o)
& ARAE AR 287} w2 A FAsh 3] 271 Bsict
@ WP A B 287} 2 Fash AR el
@ WEAF A 267} w2 A FAsh 327 Beiet

NS YA AL NAO|NB 52 JIEEIT BRio| HEHS YNARE N80

&5° st 2=} SEH.

rr

52. ‘%%7‘*%/‘]"1"% ol F= AWy =2l - wIAZE Y bit (B2}
w3 A7) =712

op e}, © 1/2°] T},
€ 28l o] T} @ 2%o]t},

HEH MS A HAES O|R = MEQ| 2 YA|AEQ| bit = RO}
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3. 2l 9| ]% enable) T =y 2ol E(disable) ‘;]‘7‘]"’“ 2] 3t Hlol¥ 2] A

alo

ahLt

rr

R HEA s AT AT £RE?
@D multiplexer D tri-state buffer
@b decoder @) SRAM
_ HEEIEE
i 0 | 0 0
’\i\ ) 0 1 1
55 =5 1 [ o | Highz
1 1 High-7Z

3E| BT (tri-state buffer)?| == 112 X 8= H

E} 0°]™ enable, ETt 199 disable®|H.
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o] Bo) o3 RHE S & F2 02 1hit A& shiftSHe H$ Yy

4.1
= HEE?
eh 1 0
@ sign bit @ LSB
QZ ANIZEQI HRO = HOHEE N2|stl A|ZESIH Hl Al2|= 2o HEZ AQRICT
HtHo Xt F A|IZEQI § 2 Bl A== 0°] MR
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. AZE AR 20 AR Il E A2 15 015 F oI &
&2 (@ ATYRLe 9
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ch Qe wlo el ) 2 ) @ Q=) wlolEl ) 4 )
& Q=) w0l 2] 12 W) @ Q=) vl oIl 2] 1/4 W)
NHIE 37 0|58t ¥, 05 Hlkk = oI5| HO| & x 2V

U=t N=1°|2 =2 28{OJL.

56. 8bit register2] ©]°]€]7} 00101001 °]t}. ] d) o] ¥ & 4u) F7}A|7|H 2L
Tl Ao a8 e
@D shift left 43) D shift left 23]
@D shift right 43) @D shift right 23]

N H|E 245 0|53t ot = oI5 81| e gk x 2V
L=ot=
[e] [

NHIE 70 (= 0|58 M2 gk + 2
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57 The 3t & Al ZE HR 2H S 2bit 9F A ZEAZ w] AAZ o] H|X)
2E]e) gL

rr

A|ZE ZA|AE : 000000101010
@b 02540, © 0126,
@ 0168, b 0120y,

NHIE 315 O|5ot= 82, °I5 2t Edbdf = 'S0 T2 ux < 2V

O|8 & 42(=000000101010)& 4Hi(2H E Zt& A|ZE)3IH 168°|Ct

58. A| EE | X] 2¥|(shift register)°l] = Y 2]&] 22 +E 4
2] o] E(shift-left) 3} Fit}. o) ) AHZE F2 A2 (T, AE
°|}.)

% (D) 5 x 4 O (R F) x 16

& (D) 5)+4 @ (A 5= 16
N HIE ZH% 0|53t H9, 0|58t Hilkk = 0|53 FMO| gt x 2V
NHIE 970|531 H9, 0|58t Hilkgk = 0|53 HMO| gt + 2
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59. A ZE R 2H 9] = 2757 A (6)H 9F L2 Ao FH U=
w2 Zr2? (&, A ZE HR 28 = w8 AT 7P )

alo

ahLt

rr

P number X 6 P number ~ 6

©) number X 64 @D number +— 64
NHE &5 O|F fE L, Ol 58 Baldt = 0| &0t 1| M| gt x 2V
2t N=6°|B 2 64(=2°)°|L}.

@b added by 400 @ divide by 8
@ divide by 3 @ multiplied by 22
NHE & 9|s%= 8%, °I58 Bldx = ©1F0H T {2 df + 2V
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61. 24, & B33 AUZHPHANA S M= 12 o] 5F A 2HHE R
=8 gl

<2 (&, RE 2 8 V| ER ¥
b 11011110 © 01011101
© 10110000 @ 01010111

—24.15,=10011000 °|22 BIHEZ K|e[ot1l 1H|E X Z0| 55t H
10110000 ©J.

62.29) BHE S 36, & HLZ 142 WG X2 Hgw)e) A}
2 (22795 SHL =T E IHE xk%?}t}.)
oD 11011100 ©) 10111000
€D 01000111 @ 11101100

=36,10,=—0010 0100 — 1101 1100(22| %)
HY HEE NQdtil iZ o= (HE A|JZES| )1 HI AS|= 02 = A0
1011 1000°|LC}.
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3.80| EE R E -39 AAZ A A -50 = 19| E $Fo2 A
XE 331% g L AL
@b 10011000 © 11011000
© 11011001 @ 10011001
~50,10,=—0011 0010 — 1011 0010( 2 M EH)

4% HEE MS/OD EZOR |H|E NS ( MEE 02E HE)
1001 1001°]5}.
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64.8U| E F 5} 28] RG22 Y 5 -77 & LEFLE F | E AE
A|ZE $30% A3 =2
@b overflow D —-20 ©h —19.5 €D +20
~77010)= —0100 1101 — 1011 0011(29] 24
H9 HEE Q511 QEXROR S HE AZESHHIAIZ| = HIHEZ Aj2)
1110 1100°|5}. O|E€ 108142 BHBASHH —0 ()OI},

65. 8719 EHEFTLE H A= E HX| 2 ¥ (shift register)ol] 107 5= 647}
Sl o] 318w oI § L BF 2 | EHHE e A ES 7 s

oD 4 D 8 ©b 12 @b 24
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66. k W EZ} A7|9k5 A5 11 0] 2] 2] R EV} R Eu|Eod Hu|E
9] Hz| 2F o) 82 5 A=71?

&b 2k W k-1 €D k @D k+1
S
/o ' '
H3HE K

67. o] A2l A d|o]¥| e HAF S 57} 200bpsehaL ¥ u o] A 2] A
1027 A3 vlol8 = 27 R bitdd7]?
@b 2bit ©b 20bit
€D 200bit @D 2000bit
Ol NARIZ 1 219 200HEE MEE £ R2E=E 200X 10 =2000 bit
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68. T3 A2 v UHEE Y 3= 3| 2ollA vl
b 2,4,5,8,9,0 b 1,3,8,9
€D 2,5,9,0 @ 1,3,6,7
g4 —D D QO—D QO—D (Q—%&d

® @@?@6

1} p BYEEC| 250 A2
5, 1,3,6,7

_45.

WE M2} HZH LT EL



A OXIE =d?=

69. n¥]| E FHYY-ZFEY AR 28 F 0] §-3} A A HE =& T4
& ), 4¥] E H R 2 F A-E-5F R time delay= €ul7p? (2, 5
F34$+= 1MHze|tH
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