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1. Input interfice:-

The sources of binary information (0, 1} are usually the outpul of logic gates. I could
also be provaded by some other cireunts sech as swatches, Ome of the input interface
devicer is the three stetes gate which is waually waed to inpat data frem devices o

conirodling system.
Tricstate bufl
Before we talk about in-state buffers, lets wlk about an inverer. An inverter is called

a NOT gate, and it books like:

hanbdbles mesns "nod™

x —[:‘C‘— z=\x
The mverter 15 a toanglz, followed by a crele/bubble. That circle means negation.
What if we remowve the circle? What kind of gate would we have? We'd have a buffer.

ihere"s mo lildile

I—[::J-L/£=I

You might think that a bufter 15 useless. Afier all, the output 15 exactly the same as the
imput. What's the point of such a gate? The answer is a practical issue from real
clicuils, As wou iy weow, bogic gates process O and 1% @5 and 1" are really
electnie current at certam voltages. If there isn't enowgh current, it's hard to measwre the

vollage,
The current can decrease 1f the Fan out 15 large. Here's an exomple:
m

Dz

~[ b3 ]
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The "fan oul® = the mumber of devicas that an outpul 15 atlached 1o Thus, the AND
gale Bhove 13 anached 0 the Inpus o four sther deviees. [t kas a fan o of 4. 11 the
current coming oul of the AND gate s 1 then assuming each of the four devices gets
coual current, then each device mets 1/ 4 of the current.

However, it we put in a bufTer

3D |
T

Then the current ean be "boosted” back to the original strengtk. Thus, & bufTer (like all
logic gates) is an active deviee, It requires additional inputs to power the gate, and

provide it voltage and aerrent.

Tri-state buffer: It'sa Valve

A buffer's output is defined as z = x. Thus, if the input, x 15 0, the output, = 15 0. 1f the
imput, % is 1, the oupal, 2 is 1. A wri-state buffer is a useful device that allows us 1o
contrel when curment passes through the device, and when 1t doesn't. Heres two

diagrams of the tri-stafe buffer.

S

tri-state buffer with tri-state baffer with
active high control active low control
A tri=state buffer has two anputs: a data imput x and a control imput ¢, The control input
acts like a valve. When the control input is active, the oufpar is the input. That is, it
behaves just like a normal buller. The "valve™ 18 open.
When ihe control inpar 15 nint aetive, the owdpat 1= "7 The "valve" 15 apen and nn
elecincal current lows through. Thus, even ifx s 0 or |, ihat value does not Mow

through. Here's a truth mble describing the behavior of a active-high tri-state buiter.
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===

In this case, when the cutput is Z, that means its high impedance, neither 0, nor 1, 1.¢,,

no current.

cflz
0|z
‘lx

As you can see, whenc = | the valve is open, and z = x. When¢ = 0 the valve s

closed, and =7 (e g, high impedance/no current),

Active-low tri-state buffers:
Some tri state buffers ore ective low. In an potive low tni state buffer, ¢ = O tums open

the valve, while ¢ = | tums it oft,

Here's the condensed truth table for an achve-low tri-state baf¥ar,

cllz

Oll=

112

As vou can see, whene = 0 the valve is open, and 2 = x. Whene = | the valve is
closed, and z = Z (e.g., gh impedance/no current). Thus, 1t has the opposite behavior
of a tri-state buffer
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Multi-bit Tri-State Bulfers
Sov far, we've talked about o tri-state buffer controlling the output of a single wire or

bit. Howeswer, it's more sommion o deal with many wiree, Herc®s an example:

C

3z \L 32

f / z
o ¢ L7 310

tri-state bufTer with
a buas of 32 bits

X

In this case, we have 32 wires coming inio the tn-state buter. We have 32 wires

comming out of the iri-state buffer, There's still only | control kil

This can easily be implemented using 32 tn-state buffers tking one bit os input and
one hit as uiput,

Why Tri-State Ruolfer?

Weve had a bong discussion about what a to-state buffer 15, bat not about what such a
device is good for. That a common way for many devices o communicate with one
anather i= on a bus, and that 2 bus chould only have one device writing ok, although
it can have many devices reading from it Since many devices always produce autput
(such as regisiers) and these devices are hooked 1o a bus, we need a way 10 control
what gets an the bus, and what doesn't. A tri state buffer is good for that. Here's an

example:
Bus
Ca
R v
c:I
a3z 32
Dhevice 2
Cy
32 gy 352
J
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There are three devices each of which output 32 bits, These devices have ther outputs
hisoked 1 A 32 bit bus.

We wanl o prevent e tham one deviee Mo '.\.'ri]in:g i the bus l:h'l,linurﬂ:(_ sz
devices always generate output, 0 we're in frouble merely by ataching more than one
device's output to the bes

Ax long aa at most one of the following control bats, <0, €1, €2, 12 1, the bus 1= fine.

That is, the bus will not have two devices attempting to write to it at the same time,
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Fummary

A tri-state buffer 1s a device that allows vou 10 contrel when an outpat signal makes it
to the bus, When the mi-state buffers control bit is active, the input of the device
makes i 1o the cutput. This s when the "valve” i3 open.

When it's not active, the output of the device is &, which is high impedonce or,
equivalently, nothimg. This 15 when the "valve” 15 closed, and no electrical signal is
allowed bo pass to the output.

2. Dutput interfacing:-

This tvpe of mterfacing is used o output the data from data bus to the extemal devices

connested 1o the controlling system, One of the interfacing compoenents is the D-lip
flop.

D-flip Nup

In electronics, a flip-flap is a circuit that kas two stable states and can be used to stone
state information. The circuil can be made 1o change state by signals apglied o one or
mare control inpuis and will have one or two outpots. Flip-lops are a8 fundamental

building block of digiid clectronms syaienms wicd i compulcr, communcations, and

many other tvpes of systems.

Flip-lops and laiches are used as data storage clements, A lip-flop stores a single hit
(barary digith of dafa; ose of 115 two states represents a "one” awl the other represents a
"zero”. When used some systems, the output and next state depend not only on s

current inpul, bul algo an Ve current etate (and henca, pravious mpuie)
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Flhip-Nops can be dmaded ote common dypes: the SE (Mset-reser”™), D ("data”  or
mdelay™), T (CoEsle™), ind T types are the Comimon ones.

Ihe L tip-Hop 15 widaly used. 115 also known as a "data” or "delay”™ thip-1og. The 12
ip-flop captures the value of the Tinpat at a definibe portion of the clock cyele {such
as the rising edge of the clock) That captured value becomes the O output. At other

times, the output O does not change. The [} lip=-Aop can be viewed as a memory cell,

Cloek O B o ab—
Rising edge O 0
Rising edge 1 1 —= a —
Mon-Rising | X {h]

The dota bus lines connected the D-input and the OQ-outpeat 13 connocted o the
destination, The coniraller generates a comirol signal applied at the CLK of the flip

flop to latch data from D b O

3. Muliiple Source and Destination:-

Buffers and laiches are used 10 construct input and owlpul mierfacing devices, The
latches such as T4L5374 are used to latch and hold data for mput data to the controller
amel gl vy the exiernal devices. Thi adher job el e och = o pesiecs the comeasller
i case of gny short might happen 1o the externel devices which might destroy the

controdler circuitry,

Two types of buffers can be used swuch as the umidirectional 7415244 and the
budfirectionnl T4L5245 con be wsed in interfacing circuitry to mput and output data
from CTL and external devices

What is the difference berween bufTfer and latch?
What is the difference latch and flip flop?
A buffer is a device whose outpul will always follow its input. Buffers pass an input

through 1o cutput afier some tme. possikbly increasing dove strength.

A latch's output wall folloar its input only while the latch enable is active; when the

enable goes inactive the laich will hold the kst value it had.
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