5 nRx¥1N -0awnn n1an

:Registers

(02297 T Ik D an? ra 17x)non aion (Flip-Flops)na727T 9w qoix Xin 21001 :n1Tan
ININN TYUNN2.0'01A 7Y YN "yn KIN 1002V D 7V AIWNYT IN1.011M NYRAR7 NIvnwnn
N1 DN WNNea

QAIX: NV DWUN

1IN QY NII¥2 20017 0'0 NOIdN NN NAPN NI 1V AT D'U'AN0DN :NNTAN
NIX2 AXR'Y'Y TANYT [N XNAIT NNIX2)N0I-I7 INYWT'R 100N 7w N0'1d 727 0'0'1dNn
.(FFn 22 2w 0790 N0 0790w AT n'7apn

(11011 4)4bit "o :xnAIT?

CP [clock pulse)

I b o O1
» [ (o
» [ o
» [ o

14 D o (L]
[ o

Basic 4 Bit Register

72 NN INI)NT IR D2V IYWN WK IMI0YD NIX XNINY/72177 710 200210 :navin
.(N"2v2 7apn xInY NN nnan

D'0N DX [YO' 00 AN NI?d,load No1d NN DYI N7apn N1 0y 4bit YVo (2KNAIT
72 27277 702 DA NntpYW,N1IND'0-X N01D NT'nYclear no1d NN Lload=1 n"oX noDAY



200N 'TX clear=1 DX X¥I' N"ND2 NYJJITJ)OQNDYJ 200N TN 1 '73.|7YJ XIn DXRY

LOAD :(09xNn
D1 lfD ; 3 O
= n

./ O
D2 ‘—D ; o — 02
= n
|/ | 9
D3 '——} s q—©O8
— » >H
Li >0 ./ | 9
D4 ‘—D ; a— 04
_.\ i
|/ | 7
CP (Clock Pulse)
CLEAR

:D FF marya nr q0o0an niwy? na SR FF nipna,|'o17'n'7 IX



LOAD (1—Ioa£i , 0-nop)

CLEAR (reset)
Y cP
[ -
L
O
Do
1 —b al—
L] U
i
o2
D Q
12 I\ b aor—
L] .
L
03
D a
I3 G S
[
3
O
Do
14 S

N2 PIND.ARXINA 81 7 DTNy Ri¥n? N1 31 2 XNAITaw 0NV0'ANA WIN'W? NINNAIT
2270 X' ND ANNXY

0'0'ON N QW NNI¥2 10017 D' NOIdN NN NMIV ANI¥A 1V0AY D'V NN :NNTAN
AT NN V-0 O'R'YIM ARL(NNI0 ARY' ITANYT NI XAIT NIIXA)TT N0-IP NIYXNAXA
vy

registernw n1.0'01a 3 7apn W ("Nt Nak" nnayva X)shift register 3bit :xnaT?
. t+3 on v AITnNa MIX X¥1F 00NN TR .t 190N NIThna v 73N



Input

cp

v |y

output
Q 4L>

L cp
NIV XD NXR'Y'D DA N0YON DA D 17 D)
2 NYMEn AN Y ARYNY NIYYY 00
Input 5
Q Ol >
— | °P
Ll
Q 02 >
cp

v |

o3

4>Cp

N inwoaa mi) 0,0, ,...0, 001 w0t 1 mww 10011 17 Y'Y N2 DTN
1wn N in voaa i) 10,0, ,...0, 7 n'7nin nx 190t Shift right n7iwe (O, 1wn

oa N7 o'RR)Shift left A N naa. (I wn nn puxkan qvoanar O,

.(mm1v naxa n72iven nx o'wxan D Serial Shift left

2>n.shift left register 3bit na 17 o'xp P21 Shift left n2iwve n'wiv nx,n7wn% 7w xnama
> shift right register 3bit nx nniT naxa niwy?



—p| D
Q O]P
p P
—p D
02
Q >
p P
Input
»| D
O3
Q >
L cp

0,0,0,,..0, nt%7 O,0,_,...0,n n'rm yon'w n7ix Shift right n71ve niwy? pa N1

oy shift ni7ive y¥xanw 1001 i Serial Shift Register with Parallel Load)xnart
(M7 AR 0117 NNWON

S0 81
CLEAR (reset)
cP
k. b,
Serial input for »o SOST 4 O1
LEFT Shift —— —» 1 Mux D Q
2 Ax1
‘1 3 > Q’_'
o 5 )
Lo sosi
o1t Mux D a o2
w2 4xt
2 -3 > Q—
v 4
Jo so st ] b
i1 Mux B Q o3
» 2 Axt
i3 » @ b orl—
| T3
Serial Input for L W0 SO s b
RIGHT Shift 1+ Mux b @ 04
2 4x1
14 3 > o




(oTEn MUXn 7w NIPAN N101DN MW DX 72N DY MUX 7)

X7 (N2 FFA Day)voan 1w (s1s0=00 x"1)0 XN N1jpan 17 1Y 7w 190nn TUKRD
2 x1n 190nn or.Shift right n7iwe o'wiy nx 1 XN nApan 17 1Y 7w 19000 TWKI.NINWN
14131217 n'vran 4 nx paviv X 3 XiIN 190nn okl Shift left n72ive nwiy nx

(10 an)RNaT
Sl

\ 4

mm e SR-A =0 pl X FA S
CP | cp p| ¥
nlix'n nO']Z)I-> 2 O
S| _l
44| or srB SO bD oH
cp
FF
|->>

o~
_J

clear

ox shift right o'wiy nx ' T8 OP=1).n1w 20012 XN 1901 75¥W,0M190Nn 1YW 2 12NN
NIYY7 'R 19100 32 qpwa.(Dnann X7 0a p71,0M00200 DY D17 0wy X7 X 'k OP=0
FA “2a ntan

2V NIYNY T'MN I'n TNNX DY 2-32 Jhana
AaTTa NMAIN 2N

(Counters)nnin

AwXRd1 N-1 7w On (Jlywn NITnn Nind '927)n7 1190'w  XIN N-17TM 2'2yn '93 N1mM_:naTan
.(NAIT nxa ' man%? N non % nam)arn-1 i1 0n 2w 190 Rin N-17 yar XN

" 227N NTN7W DNATH NIYXARK NTH UP MM ¢ winm? yan? '8 oxnn 19-15 nopw
no na.logn xin N 17T naMY AwNTR D771 NNd PINI.(9 190N 7a0Ma nwvaw)'6,5

ummn nXR N



:Up Nam
Enable CP

O
L O

0
Li10]

0
L (V]

O
o

Next Stage

:(W'wa 110N MO)UP Mm% ANl win'n

4,1 T
Q
> o
1
| T
Q
L cp
1
L T
I
Q >
L cp




D'2727T NN DY NN X XNAIT? OX,NINNWAY NINY NRI7W AT RIn NS V7N NoNNn
12'WUN AT D N1IL,INN 217 12NN AT 2D DR TR NI TIND 2NN nnwn? FFY npw
2227 W NP PN NN 20N, TTA IVYN IThA NRIPY am N 2y 221y namn v

:down nan
Enable CP
O1
T O >
—> 0
[ ] T
02
T O >
—> 0
[ ] T
o3
T g .
— 0
[ ] T
04
T g >

— ]

Next Stage



: Up-down nam

Up Down CP

—
o
1r9

i

Next Stage Next Stage

N7 NX 7271 up=1=down WKDI ya XKW1 ninn ') up=0=down 1wxd
.("a1101% qionn & 010 X0 07'nn DX)NNn7wNn

N0'0N DXN N7 TA'W S NP2 17 DY MUX WMWY N1IXd UP-down Nain nwy KIN NRYINA
NN NX 0TImM X s=1 0x 12 namn NX 0*7yn R s=1.Q' nX IX Q NX 7277 Wk FFa 7w
A2



00,0,..0,

444 4

SNN'AX AR XN DTN AKX XN

Load Reset
—_— Rle——
Clock Pulse cp I Count
|1|2 |3 [ lIn
NIXAN NI7IVO9N DX NYWYN XINI
Reset CP LOAD| COUNT n71vo /nNio
0 O ad ad NINN NX 09XN
1 0 0 0 Y N
Ivwn 77 N0 VU
1 1 O
brial 100 AN
Ivwn a¥n7 N1y — nn
1 0 1
brial NaN NI

7 M nion wyni FF aion 0 0d7w 0a727T0 D IN1N:TAN) AT W' DR NIYY7:720N
.28 TNy NX1.NT 21 NITYa 0DNAT ' 7D wnn? na. (Load?i Reset



