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f=— and 1, =~ ]
fp f [D flip-flop

Input 40 Q-
m |nput sampled at clock edge NS

C, ] l 2 3 4 5 f 7 o Rising edge: Input passes to output I
ov ; : o Otherwise: Flip-flop holds its output CLK

|.‘ ..i = Flip-flops can be rising-edge triggered or
falling-edge triggered
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Prefix Abbreviation Power of 10
~ Tera T 10"
. Giga G 10°
e Mfga M 108 t = 0.0001 = 0.1ms = 100us
_ Kilo k 10°
. &
oloy — Micro I Iﬂ_q 1 1 1 1
Nano n 10 k=— M==-,6=—,T ==
— Pico p 10712 m Z n P
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Senal data are transmutted
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data on a single 0

line relative to the |

. 1
clock reference. — g 0 LSB MSB ° f — 1MHZ = tp = ]

= 1us

* Juyw:t =4 X 1us =4us
* sylgo: t =1 X 1us = 1us

2n 1

/ Dy
g 1T

Sketch the same ,-*"-f -0

data in parallel
II'.il
by using several - &
~a o 1
lines. 2= 1
0
D3
» 0
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Open Closed
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Two-state output
1000 ohms
I T—’ Three-state output

Switch contact swings both ways
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I'hese contacts open when These contacts close when

the coil is energized. the coil 1s energized.

Magnetic \ Magnetic (/‘
attraction v attraction v
l l Contacts l l Contacts
H O X| =
' O X_~ - T
Coil Coil
°6 L
j—
Insulating material Insulating material
(a) (b)
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Applying +5 V to Applying +5 V 10
the coil opens the coil closes

the NC contacts the NO contacts

S8 S 1y Jlasl saz sslgligo JugS o
SkQ ,
X 4o
sV —o0—6 X shindiay
SwW [ SwW
== st | —
(&) e 3 o @ s
Coil onaces Coil ontacts
C; C: X;
. L —
NC relay -— NO relay _—
(a) (h)
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These contacts close
when Cpgoes HIGH.
\\
c, \\ 5 kQ
Clock \
oscillator \ Vou
= @ /\ D % 5kQ
Coil Contacts
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A reversed-biased diode
acts like an open circuit

Diode Diode
> >
Anode Cathode /

+ -
5 V E /ﬂ()\\ q (é) /L:ght 5 V i @))
\\:imb + No / flow j

(a) (b)
oo Gl uwgS=o bl
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Ideal (1-7V
+ " - - -
> O Ve >HH|| OV, =5-0:
Diode =43\
*) 8 [ I~
g | kQ L3 1 kQ
r
S =407 i
/= H\Q:-lwn;\
&
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Collector
N
Collector
Base Base
P
Emitter
N
Emitter
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A positive voltage on the

base of an NPN causes U Os.l I"I.I <0 J'-L'Ug LJLO.CI :NPN J) °

C-10-E 10 short.

// - . siaol 6o Cuwio jlilg Jlocl :PNP s
o O

/ §R( §R(

\ =0V \ 5V

" Transistor ON J\/\'X*A, F lransistor OF]

(short C-t0-E) (open C-to-E)
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The positive Cp e
=
8

N causes C-t0-E to
short (transistor ON).

OFF | ON [OFF | ON | OFF | ON
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il 6185 (6L L8l (o295 jlidg U suibl S>gS giSUS Cuoglao oL 803 RN
g Sbj S gt 15 gl B bl Sy giSIS Cuoglio sub Jrog Sl o 0

V.= 0 (R, is shorted by
the transistor)

V=0
Transistor

Transistor saturated — —

cutoff — ——
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A 7404 TTL IC chip

|._—,:J

()

Pin | 10

Pin 7

=] o] (5] (=]

GND

isicizicizizis
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= [T 10]
P}<_— MN v 3 &E

4049 CMOS hex inverter

Https://www.drisnet.com




