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NoOi dung

= Mach tuan tw

= Phan t* nh& Latch

= Clock va Clocked-FlipFlop
= Pong bd

= Ng6 nhap bat dong bo.

= Van dé Timing

= Ung dung FlipFlop
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Gi¢oi thieu
= Mach to hop khéng c¢6 bo nhé

= Hau hét cac hé théng s6 dwoc tao thanh tir mach t6 hop
va cac phan tr nhé = mach tuan tu.

Combinational

outputs Memory outputs
A A A A A A
r - T -1\ - — — — 1 1 — /1
| |
| |
| Combinational = Ty |
| logic elements |
gates o |
|
| |
|

External inputs
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Gioi thigu (tt)

o

o™

A

Feedback
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Gioi thigu (tt)

— Q ——e Normal
— output
: FF
Inputs
— Q ——@ Inverted
output

= FF ¢6 2 trang thai
SET : Q=1, Q=0 - trang thai1 HIGH hoac 1.
CLEAR/RESET: Q=0, Q=1 - trang thai LOW hoac 0
FF con cé tén goi khac la Latch (cai)
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NAND Gate Latch

FF co ban nhat c6 thé dwoc xay dung tw 2 cong NAND hoac 2
cong NOR

FF tao thanh tir 2 cong NAND dwoc go1 1a NAND gate latch hay
latch

Ngo ra cong NAND-1 néi vao ngé nhip cia cong NAND-2 va
nguoc lai

Output dwoc dat tén la Q va Q (Q va Q luén ngwoc nhau trong
diéu kién binh thuwong — X/X’, A/A’...)

Co 2 input
= SET input: set Q =1
» CLEAR input : set Q =0
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NAND Gate Latch

* Recalling: Khi SET =1 va CLEAR = 1 thi mach NAND
latch ¢6 2 trwomg hop c6 thé xay ra
> Ng6 xuat phu thudc vao trang thai cac ngé nhip truwde dod

SET &—— 0 SET @——— ’
1O e

®0O
® O

Q
O

u
o
9

1 1
RESET @&—— RESET @&—
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NAND Gate Latch

= Setting - xay ra khi SET input c6 mdt xung xuong 0 trong
khi CLEAR input van bang 1
> Truwong hop Q=0

to t

|
0 SET @—— Q |
I
1

1
RESET @——
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NAND Gate Latch

= Setting - xay ra khi SET input c6 mdt xung xuong O trong
khi CLEAR input van bang 1
> Trueong hop Q=1

1 {1 —_—

to t;

1
RESET @&——

(b)
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NAND Gate Latch

= Clearing - xay ra khi CLEAR input c6 mét xuong O trong
khi SET input van bang 1
> Trang thai1 Q =0

1 ———

ty t

10
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NAND Gate Latch

= Clearing - xay ra khi CLEAR input c6 mét xuong O trong
khi SET input van bang 1
» Trang tha1 Q =1

to t

1
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NAND Gate Latch

= Khi SET = CLEAR = 0, gi tri nhé ctia Latch khong thé
doan trwéc dwoc. Tuy thuodc vao tin hiéu nao lén 1
trudec.

= Vi vay, trong NAND latch diéu kién SET = CLEAR =0

khong dwoc str dung
1

SET @— Q
0

ty t

Ol

0 RESET @—

ty t 12
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NAND Gate Latch

SET @— :
Set Reset Output

1 1 No change
0 1 Q=1

1 0 Q=0

0 0 Invalid*

"Produces Q =Q = 1.

L N®)

E u
® Ol
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USER
Note
Set và reset không đông thoi = 0

Khi xay ra ko dc su dung ket qua output.
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Biéu dién twong dwong

=

SET

:
|

LATCH

® O

|

RESET .—D —(_R

14


USER
Note
gach dao~ trên dau => tích cuc muc thap 
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NOR Gate Latch

SET @

) - .
RESET @

Set Reset Output
0 0 No change —— S Qr—e
1 0 Q=1 LATCH
0 1 Q=0 -
1 1 Invalid* e— R Q—e

*Produces Q = Q = 0. s


USER
Note
tưuong tu nhu nand, phai ghi nho bang su that
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Bal tap

= V€& tin hiéu Q.

<l I

LATCH

Ol

16
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Bail tap —
+ V& ngd ra Q. 1
< I
v I |

oy

17
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Pong bd va bat dong bd

= M6t hé thong sd ¢ thé hoat dong trong 2 ché dé
> Bat dong bd (Asynchronous)
> Pong bo (Synchronous)

= Hé thong bat dong bo: output cé thé thay doi trang thai
bat ki Itic nao khi input thay doi

= Hé thong déng bd: output thay doi trang thai tai mot
thoi diém xéc dinh béi tin hiéu clock (Clock signal)

18
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90% Positive pulse

— b~ b = Time
1
Leading edge Trailing edge >

Negative pulse

Time

Y

Leading edge Trailing edge

19
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Clock Signals

= Tin hiéuClock dwoc phan bo dén tat ca cic phan cia hé
thong. Output cé thé thay déi chi khi tin hiéu clock
chuyén trang thai

= Tin hiéu clock chuyén trang thai
= 0 1én 1: canh 1én (Positive going transition — PGT).
- 1 xuong 0: canh xuong (Negative going transition — NGT).

Positive-going Negative-going
transition (PGT) transition (NGT)
1 —— === % 4

—> Time
(a)
‘l S L —
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Clocked FFs

= Hau hét cac hé thong so6 déu hoat dong & ché d6 dong
b6 (synchronous)
> Dé thiét ké
= Dé stra chira

= Cac hé thong nay dwoc xay dung tir cac phan tr co ban
Clocked FF.

= Clocked FF duoc thiét ké dé khi cé sw thay déi trang
thai cta clock thi trang thai cia output cing thay doi
theo.

21
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Clocked Flip-Flops

= Clocked FFs c6 mot tin hiéu clock dwoc dat tén la CLK,
CP, hoac CK. Hau hét cac tin hiéu CLK la tin hiéu kich
canh (egde triggered).

= Clocked FFs c6 1 hodc nhiéu tin hiéu diéu khién
> Céc tin hiéu diéu khién khong anh hwéng dén trang thai
cua output cho dén khi c6 sw thay do1 trang thai cia clock
Xay ra.

= Tin hiéu Clock: quyét dinh thoi diem (WHEN)

= Tin hiéu diéu khién: quyét dinh trang thai (WHAT)

22
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Clocked Flip-Flops

Control : Q Control & < Q
inputs — | inputs
%
4 | e—cLK | 1 e—pcx
/ a / 3
CLK is activated CLK is activated

by a PGT by an NGT

23


USER
Note
tich cuc canh lên

USER
Note
tich cuc canh xuông'
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FF — Van de th&i gian

= Setup and Hold time

Synchronous
control input
Clock

input

- -
tg ty
Setup time Hold time
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Clocked SR Flip-Flops

+— &— S Q

T &—— > CLK

FF triggers ® R Q
on positive
transition (a)
Inputs Output
S R CLK Q
0 0 1 Qg (no change)
1 0 T 1
0 1 1 0
1 1 T Ambiguous

Qg is output level prior to T of CLK.
1 of CLK produces no change in Q.

25
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Clocked SR Flip-Flops

| | |
S | | |
0 ‘ | ‘ | |
o | | | |
| ' | |
R | |
‘ | ‘ | |
0 — | ‘ | |
| | |
1 | |
CLK Y Y + Y A Y A Y
0
a b c d e f g h i j
1 | | | | |
| |
a | |
0 | |
— = Time
Mo Set Reset Set Set

26
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Clocked SR Flip-Flops

._

1
Uﬂ.—@

> CLK

-

Ol

Triggers on
negative edge

Inputs Output
S R CLK Q
00 Qg (no change)
10 L |1
01 | 0
1 1 1 Ambiguous

27



C01009 Digital Systems — Chwong 5: Linh Kién Mach Tuan Tw

Se

1L fage | 4 L

CLK ¢ detector CLK=*
2
Re
\_ v \_ J
" . h'd
Pulse-steering NAND latch
circuit

28
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Cau tao mach - edge triggered SR FF

CLK

CLK
CLK CLK
CLK* CLK*
‘e
L
CLK CLK
CLK CLK
CLK* CLK*

29
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JK Flip-Flops

= O mach cai SC/SR
> Ca 2 ngd vao khong dwoc dong tholt mang gia tri 1
=» T6n tai trang thai bat dinh.
> Khong phu hop vo1 thue té thiét ké =» can cdi tién

@ J Q ®
_+_|_ e— CLK
o— K Qf——e CLK Q

Qq (no change)
1

0
Q, (toggles)

e i

30
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JK Flip-Flops

J
0
1
K
0 ——
1
CLK A A A A A A
0 . | . | | _
a b c d e f g h i j k — Time
1 | | | | | |
Q |
Reset Toggle No Set Toggle Toggle

change
31



C01009 Digital Systems — Chwong 5: Linh Kién Mach Tuan Tw

JK Flip-Flops

' 0 c&7
1 SET
J @ 1
CLK
° Edge
detector S
1 1
K® 2
0
\ y, _ J
e e
Pulse-steering NAND latch
circuit

32
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JK Flip-Flops

0
1
J @
CLK
° Edge
detector | ~~
1
Ke
1
N J N J
g e
Pulse-steering NAND latch
circuit

33
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Bail tap

= Khi mdét vi x* 1y muodn truy xuat dir 11éu bo nhé ngoai,
né tich cwe tin hidu didu khién RD. Biét RD tich cuc
mirc thip va Datasheet cho biét xung diéu khién tin
hiéu nay c6 tw = 50ns, tr = 15ns, tr = 10ns. Hay vé xung
nay theo truc tho1 gian.

Time (ns)

34
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Bal tap

= V& tin hiéu ngod ra Q cua JK Flipflop trong cac truong
hop.
= J-K FF v&1 clock canh 1én.

> J-K FF v&1 clock canh xuong.
Xem nhuw ts = 0.

1 2 3 4 9 6 7 8 9 10 11

Clock

J input

K input | | |_|

35



C01009 Digital Systems — Chwong 5: Linh Kién Mach Tuan Tw

Tong quan

= Mach tuan tw

= Phan t& nhé Latch

* Clock va Clocked-FlipFlop
= Pong bo

= Ngo nhip bat dong bo.

= Van dé Timing

= 'ng dung FlipFlop

36
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D Flip-Flops

4L e—box al—s

D cLK[]Q
o 1 ||o
1 1|1

——D">—|
—0o L —

_ —Q_+—

__m_h—

___(n_b___

37
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D Flip-Flops

= Hién thuwe D FF tw JK FF

D®

CLK @

e——> CLK

ol

9
-
>~

38
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D Latch

NAND LATCH

De
ENABLE
(EN)
Inputs Output
EN D Q
0 X Qq (no change)
e———D Qr——e 1 o 0
1 1 1
— EN Q ——» "X" indicates "don't care.”

Q, is state Q just

prior to EN going LOW.

39
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Asynchronous Inputs (bat dong bé)

= Ngé nhip déng bo (synchronous): S, C, J, K, D
> Tin hiéu diéu khién (control inputs).
> Nhitng thay d6i ctia chting chi anh hwéng dén ngd output khi
c6 tin hiéu dong bd cua CLK.
= Ngb nhip bat dong bo (asynchronous inputs)
> Hoat dong doc 1dp voé1 cac tin hiéu input dong bd va tin hiéu
CLK (B4t ki Itic nao va khéng quan tAm dén nhitng input
khac).
= Set FF 1én trang thai 1
> Clear FF vé trang thai 0

40
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Asynchronous Inputs (bat dong bo)

l) PRESET

o——— Qr—e

Clk |PRE |C

)

Q

Q (no change)

0 (Synch reset)

1 (Synch set)

Q (Synch toggle)
Q (no change)

0 (asynch clear)
1 (asynch preset)
(Invalid)

o— > CLK

(f CLEAR

XK oX X X = =0 O|
XX X X = O = O A
HKoX XK XK |4+ 4 4+

o T U e QR ) [ R S R N )

O O = =i =k =i i -

41
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+5V PRE
® 1
CLK
0
SRE | | | |
—J aQre 1 | I | |
__ PRE | |_| | | |
CLK &——|> CLK 0 | | | |
3 1 : | : :
— K cp Qe CLR | | | |
| | | |
|

42
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FF —Dac tinh thoi gian

= Setup and Hold time

Synchronous
control input
Clock
input

- -
tg ty
Setup time Hold time
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FF — Dac tinh thei gian (tt)

= Tré lan truyén (Propagation delay)

= (Gi4 tri t61 da (Maximum): vai ns dén 100ns

CLK - 500;":;. CLK 50015
Q [<— 50% Q \~—50%
e B

-
tpLH tpHL
Delay going from Delay going from

LOW to HIGH HIGH to LOW

A4



C01009 Digital Systems — Chwong 5: Linh Kién Mach Tuan Tw

FF — Dac tinh thei gian (tt)

= Maximum clock frequency.

= Clock pulse high or low times.

= Asynchronous active pulse width.
= Clock transition times.

1 PRE 1
CLOCK M _or_
0 | | CLR o |

- by(H) —h|+ it +|

45
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FF — Dac tinh thei gian (tt)

TTL CMOS
7474 74LS112 74C74 T74HC112
s 20 20 60 25
H 3] 0 0 0
. from CLKto Q 40 24 200 31
to,y  from CLKto Q 25 16 200 31
th. fromCLRtoQ 40 24 225 41
tooy fromPREtoQ 25 16 225 41
tw(l) CLKLOWtime 37 15 100 25
tw(H) CLKHIGH time 30 20 100 25
tw(L) at PREor CLR 30 15 60 25

fmax in MHz 15 30 5 20

46
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FF — Van de th&i gian

— Q
_L o—(_P> CLK

o——— K

o)
@
o

S
@

47
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FF — Van de the&i gian (tt)

CLOCK 1 J, Q, J Q,
® (> CLK (> CLK
1 ._ I{1 51 KE 52

CLOCK | _+
pulse
0 — — |
|
|
|
|
|
|

Q,
(J2) o
AN tprL of Q
3
Q;
0 I \ |
tpry of Qp

48
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Bé' tép &——D Q—e

= Vé tin hiéu Q cua D latch

EN

49
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Bai tap

TTL CMOS
7474 74LS112 74C74 74HC112
s 20 20 60 25
tH 5 0 0 0
tme  from CLKto Q 40 24 200 31
trry  from CLKto Q 25 16 200 31
tem. from CLRto Q 40 24 225 41
tooy fromPREtoQ 25 16 225 41
fw(l) CLKLOW time 37 15 100 25
tw(H) CLKHIGHtime 30 20 100 25
tw(l) at PREor CLR 30 15 60 25
fuax  in MHz 15 30 5 20

a) Q=0, tim thoi gian dé Q=1 khi c¢6 CLK véi 74747
b) Q=1, thoi gian @& Q=0 khi khi cé tin hiéu CLR=0 véi 74HC112.
¢) Thoi gian ngan nhit can tich cwec CLR dé Q=0 trén 74LS112.

50
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TTL CMOS
7474 74LS112 74C74 74HC112

Is 20 20 60 25
t 5 0 0 0
oy, from CLKto Q 40 24 200 31
ooy from CLKto Q 25 16 200 31
tn. fromCLRtoQ 40 24 225 41
to,y fromPREto@Q 25 16 225 41
tw(l) CLKLOWtime 37 15 100 25
tw(H) CLKHIGHtime 30 20 100 25
tw(L) at PREor CLR 30 15 60 25

haax in MHz 15 30 5 20

51
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Wng dung FF

= Luwu trir dit liéu( register )

Chéng rung

Dong bo dir 1iéu

Truyén dir liéu

Thanh ghi dich

Chia tan so

Biéu dién trang thai

Mod number

52
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Chong rung

+5V

|

> Vour

+5V

2 Vour

+5V

Random "bouncing"

Al
." A

5V

oV
Switch
comes to rest

Switch to in position 2

position 2

1

0—

Switch' back to
position 1

Switch to
position 2

53
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Pong bd dir liéu

Debounced i
switch :)_. X
CLOCK
.—

CLOCK

] ]
l\ Partial / l

pulses

54
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Pong bd dir liéu (tt)

Dabupnced A D Q
switch X

cLOCK P CLK
_ITLILI L
o

CLOCK | |
| |
A | |
Q
|
X |
| ~ /
T4 Complete Tz
pulses

55
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Phat hién ngé nhap tuan tw

= Phat hién thay doi dong tho1.

A o—
x = AB
B &—

AND gate

= Phat hién thay do61 tuan tu.

B @&——> CLK

Q Q

A e——D Q—e
B * B {
|

(b) A goes HIGH (c) B goes HIGH
before B before A

56
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Data transfer

= Synchonous transfer

—J A J B
—(> CLK —Op> CLK
—_— K A K B

TRANSFER | *

= Asynchronous transfer

*— . A *— PRE g
—> CLK . « + « &> CLK
o— K A o— K CLR B

Transfer ):
enable ¢

57
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Parallel transfer

X —CFGLK Q,;H—e
Combinational | Y pe—
e — D Q,—+—e Q,= Y’
. | |
> ¥

|
1
|
|
|
|
|
|
circuit | | | |
|
|
|
|
|
|
|

*After occurrence of NGT
58
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Parallel transfer

SOURCE wes———lp DESTINATION
Register X Register Y

Data
(D2 D4 Do)

D,

TRANSFER 59



C01009 Digital Systems — Chwong 5: Linh Kién Mach Tuan Tw

DATA
IN

Shift

Shift
. - ulses
'hanh ghi dich P
| |
1
DATA
M 0
1
Xg
0
1
X
0
1
X4
0
1
X
0
J Xq J X, J X J X
CLK > CLK > CLK —O> CLK
K X, K X, K X, K X,
(a)

pulses

60
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Thanh ghi dich

X register Y register
A A,
's N R
oe—{D X, |—D X D X, Y, D Y, Y,
CLK CLK CLK CLK CLK CLK
FAY FAY AN A FAN FAY
[ I 17 7
Shift pulses
X2 X X | Y2 Yy Y
r 1
L 1 0 1 0 0 0 -=———— Before pulses applied
0 1 0 1 0 0 -=———— After first pulse
0 0 1 0 1 0 -==——— After second pulse
o e o 4 After third pul
0 0 -— Alter thira puise
L — _ ]

61
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Chia tan so

1 1 1
*r— J Q. *— J Q i J Qp
> CLK —( > CLK —( > CLK
1 _ 1 _ 1 _
— K Q, — K Q — K Qq
*All PRE and CLR
are HIGH
| o I LITLIL
Input clock
1a) pulses
—| Tok [—
1 2 3 4 5 6 7 B 9 10 11

s LM AT
l-—Tq,

17 e
Q ¢ _l_
—— T > | | | | | | |
1— | PE | | | | | | | |
| | | | | |
|- . | |
- | | | qu | | FI | | |
Q o

e e e e
Count |
QzQ1On> ooo loo1 lotolo11 100|101 1110 | 111 | ooo l oot | 010 100 -- "
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Pém va chuyén trang thai

63
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Pém va chuyén trang thai (tt)

= Mod number

> MOD number: chi s6 trang thai trong chuoi dém .

> B6 dém & v1 du trwée co 23=8 trang thai khac nhau(000
téi 111). B6 dém nay dwoc goi la b6 dém MOD-8.

> Néu co 4 FF thi chudi trang thai se dém tw 0000 dén
1111(co 16 trang thai). Va dwoc goi la b6 dém MOD-16.

> B6 dém MOD-2N co kha nang dém téi 2N -1 sau do quay
vé trang thai 0.

64
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Bal tap

OoT
SET N{>C j_ NAND
] b—a 2 OUTPUT

CLK

—_—

CLEAR >0 1.
A NAND

= Dwa vao nguyén ly hoat dong cia mach trén, hay dién day dua vao
bang svw that dudi day.

SET CLR CLK Q
0 0
0 1
1 0
1 1

65



C01009 Digital Systems — Chwong 5: Linh Kién Mach Tuan Tw

Bal tap

SET

{>o 741502
N I

CLK 741,832 NOR
oy~
Tor 73‘5@% i
741,504

>0

NOR

CLEAR

= Dwa vao nguyén ly hoat dong cila mach trén, hay dién
day di vao bang su that dud day

SET

CLR

CLK

R |=[O]|0O

ROl |O

66
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Bal tap

= Cho so do6 két no1 2 J-K Flip-Flop nhw hinh vé. Xac dinh tan so
cua ngo6 xuat A va ngo xuat B biét cac tin hiéu J va K cta 2 Flip-
Flop déu bang 1.

S S
1 47 A 1 47 Q—B
10 KHz CP “CP
1K QO- 1K QO
1 1
R R

67
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Bal tap
= Hay vé mach tuin tuv twong rng vl bang suw that dwol
day

SET CLR CLK Q
0 0 J NC
0 1 J 1
1 0 J 0
1 1 J Invalid
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Bal tap

= Hay vé biéu dién xung s6 théa man yéu cau sau.
a. Xung mirc thap vo1 tr=20ns, t=>5ns, va tw=50ns.
b. Xung mirc cao vo1 tr=56ns, tt=1ns, tw= 25ns.

Xung tw=1ms v&1 canh 1én xuat hién moi 5ms. Hay xdc
dinh tan so cda tin hiéu nay.
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Bal tap
= Hay thiét ké.
a. JK Flipflop tir D Flipflop

b. T Fliplfop tir D Flipflop
c. T Flipflop tr JK Flipflop
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N\ = N
Bal tap - cMos
7474 74LS112 74C74 74HC112

fs 20 20 60 25
t 5 0 0 0
tw.  from CLKto Q 40 24 200 31
iy from CLKto Q 25 16 200 31
tu. fromCLRto Q 40 24 225 41
ety from PRE to Q 25 16 225 41
tw(l) CLKLOWtime 37 15 100 25
tw(H) CLKHIGHtme 30 20 100 25
tw(l) atPREor CLR 30 15 60 25
fuax  in MHz 15 30 5 20

a. Tho1 gian asynchronous clear cua 74LS112.

b. Thoi gian asynchronous set cua 74HC112.

c. Thot gian ngan nhat gitra 2 1an tich cwe clock cua 7474.

d. Thoi gian can thiét dé 7474 synchronous chuyén tir 0->1
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Bail tap
= Gia st ban dau A,B,C bang 0. Biét rang ngo xuat Y sé
bang 1 khi A,B,C bang 1 sau mot s6 1an thay doi.
a. Hay xac dinh cac buéce thay doi cua A,B,C dé Y=1.
b. Gia1 thich sw can thiét xung LOW cua tin hiéu Start.
c. Thay thé JK FF bang D FF.

Ae J X J Y —e
B e . CLK ~ CLK
C &— K GLR K CLR
= ¢ =
® | | Start
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Bail tap

= Tra 101 cac cau hoi sau

a.

&

Bao nhiéu FF can thiét dé hién thuwc moét mach dém
nhi phan bat dong bd tir 0 — 1023.

Xac dinh tan s6 go ra cia FF cudi cung cla counter
nay néu tan so ngod vao cia FF dau tién 1la 2Mhz.

Mod number ctia bd dém nay la g1?

Néu ban dau gia tri la 0, sau 2060 xung, gia tri cda
counter la bao nhiéu.
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Bal tap

= M6t mach dém nhi phan vé1 xung clock diéu khién 256
kHz. Biét rang xung clock ngd xuit cua FF cudi cung ¢
tan s6 2kHz.

a. Xac dinh MOD number ciia mach dém nay.

b. Xac dinh khodng gia tri dém.

c. V& mach dém s dung D FF
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Bail tap

= Mot siéu thi vira lap dat tht nghiém mot hé théng dém s6

lwrong khach. Hé thong gom cac sensor dat tai cong vao siéu
thi. Mo1 khi phat hién mot khéach di vao. Senor sé giri mot
xung dén mot mach dém nhi phan 10 bit. Pén cu61 ngay,
nhan vién kj thuit kiém tra gia tri cia b6 dém va thay két
qua 00000110012 = 2510. Nhan vién cho rang két qua khong
chinh xac. Vi hom doé siéu thi c6 sw kién va thu hut rat dong
khach.

a. (14 st sensor va mach dém khoéng cé 101, hay giai thich két
qua nay.

b. Hay dw doan s6 lwong khach thuwe sw cia siéu thi ngay hom
do.
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Bail tap

= Mot MCU st dung 16 pin dé dinh dia chi b6 nhé ngoai.
Biét rang 8 pin twong &ng vdi 8 bit dia chi thip clng
dwoc dung nhw ngoé nhip dé doc két qud tir bé6 nhd
ngoal. Trong qua trinh truy xuat bé nhé ngoai, 16 bit
dia chi khong dwoc phép thay doi. Do dé nguoi ta dung
mot D-lach 8 bit dé chot 8 bit dia chi thap. Hay vé két
néi pin cua MCU vé1 D-Latch sao cho moi khi tin hiéu
ALE =0, 8 bit thap cua dia chi sé khong do.

76



C01009 Digital Systems — Chwong 5: Linh Kién Mach Tuan Tw

Bai tap

A15
Ald — - “1'
Al3 — o
112 — Upper address only —
11 — T
Al0 — -
A9 — —
AB
> 16-bit address
D7 Q7 —
D& Q6 —
gﬁ gﬁ Lower address -
D3 Q3 only —
D2 Qz —
D1 Q1 -
Do Qo S
ALE
EN
AD7
ADE |— —
ADS — —
AD4 | — — i
AD3 — Shared low address and data __ [ &bitdata
AD2 — —
AD1 — T
ADO
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