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The binary-weighted ladder DAC
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Determine the output of the DAC for an input of 10011001.

Solution

1 0 0 1 0 0
Veour = VR(;+Z}§i—

Mechatronics, Godfrey
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Resistor ladder D/A converter

Vour, = ‘Tl'(s V.
Vou, = =5V,
Vou = —3Vs
Vou, = =5V

Voul = b3 vout; + bZ Voul2 + bl Voull + b() Voulo

Mechatronics, Godfrey
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AND is denoted by a dot (:).

OR is denoted by a plus (+).

NOT is denoted by an overbar ( ~ ), a single quote mark (') after,
or (~) before the variable.

Examples:
Y=A.B isread “Yis equal to A AND B.”

Y=A+B isread “Y is equalto x ORvy.”

Y=A isread “Y is equal to NOT A



Inverter(NOT)

~
|

|
R
A

»—aok*
O




o sbows
C

OO - Clllo
o —m o — RO —m O -
q RQ
< <
I |
o O

T V)
s ]
b 6o
(@] o | |
2 [ ANn [
o 0 - M
< 2




N — o © O

o s
C
0
|
|
|
C

B
0
]
0
]
B

e Y I -

4
0
0
1
1

OO - -

A4

C=4+B




a
_—O
_—O



introduction mechat x

. ) Internet Links for “Int x ¥ Mechatronics and Mi %/ @ logic.ly - Untitled C

& logic.ly/den

=- logic.ly
ag2Bal>c|

Input Controls

Toggle Switch  Push Button

=R

Clock High Constant

Low Constant

Output Controls

¢

Light Bulb

NOT Gate

AND Gate MAND Gate
o fa P

NOR Gate

A | L W |®@ & 2 @|

x

olv & 20 — Ao sl ylne

W ASCII - Wikipedia, th x




by

—_———0 O O O |
—_—_0 0o~ — o o |
—o—~o—~o~o|nN
——oo0co0ocococol|y
—_—O = O = O

— O = O = O — O |

Histand, M.B., Alciatore, D.G., “Introduction to Mechatronics and Measurement Systems”’, McGraw-Hill, 2011.
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Boolean Algebra Laws and Identities

NOT

)

OR AN
A+0=A
A+1=1
A+A=A
A+A=1

A=A

(double inversion)
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Histand, M.B., Alciatore, D.G., “Introduction to Mechatronics and Measurement Systems”’, McGraw-Hill, 2011.
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(A+B)+C =A+(B+C)
(A-B)-C=A-(B-0)
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A-(B+C)=(A-B)+(A-0O)
A+(B-C)=(A+B)-(A+0C)
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A+(A-B) = A

A-(A+B) = A
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A+B+C+:EBC‘

A-B-C----=A+B+C+---
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A+B+C+---=A-B-C-.-.

A-B-C----=A+B+C+---
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A+(A-B) = A+B

A A B A-B (A+A-B A+ B
1 0 0 0 1 1
1 0 1 0 1 1
0 1 0 0 0 0
0 1 1 1 1 1

Histand, M.B., Alciatore, D.G., “Introduction to Mechatronics and Measurement Systems”’, McGraw-Hill, 2011.
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5V Vee

08 ViL
04 I Voo
0 GND

5-VTTL
Standard TTL: ABT,

AHCT, HCT, ACT, bipolar

5V Vee
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15 Vi
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Rail-to-Rail 5V
HC, AHC, AC, LV-A
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Flip-Flop

PIIPHIOP The D flip-flop is widely used to

latch data. Notice from the truth table that —1Ib o—
a D-FF grabs the data at the input as the
clock is activated. A D-FF holds the data as —oP Clk
long as the power is on. 0
D g
Q
Clk D l S;
—A No no change

Clk

=
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x = don’t care




