Class 3
Basic Logic Gates
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AND Gate
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OR Gate
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Distinctive shape
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NOT Gate
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XOR Gate
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NAND Gate
—
Distinctive shape
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NOR Gate
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Distinctive shape
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Buffer
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Distinctive shape
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Tristate Buffer
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Tristate Buffer (Cont.)
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Open-Collector (OC) Output Gates

« Open Collector (B & 1&)
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NOT (OC) and NAND (OC)
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Interface Circuit Between
TTL and CMOS IC
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Noise Margin (§&3 hﬁ*‘!)

* Noise margin 4p B4E T E
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Voy = 2.4V
V,, = 2.0V

V, =0.8V
Vg, = 0.4V
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— B {EHiNoise margin (V) = Vou — Vi
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VH
V,, = 0.7V,
V, =0.3Vpgp
VNL
Vg, = 0.1V,
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Fanout (% &1 &)

e Fanout fidp - B BIET B i
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— Fanout at logic Hi:

Fanout = Lon may

I IH (max)

— Fanout at logic Low:
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Fanout (% 1 ) (Cont.)
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An Example of Logic Low Measurement
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An Example of Logic High Measurement
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TTL &2 CMOS % &
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TTL Z&# CMOS 7 o
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TTL &% CMOS e#% & (Cont.)
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TTL &% CMOS e#% & (Cont.)
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CMOS 5#% TTL e7ft & (Cont.)
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Lab 3 (Part 1)

e Part 1 Stristate buffer:

— @ FT 5| ¥ v ¥ Report 3 (Part 1) » 5 4F o
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Report 3 (Part 1)

e Part 1 Stristate buffer:
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Lab 3 (Part 2)
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Report 3 (Part 2)
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Lab 3 (Part 3)

e Part 3 CMOS - TTL:
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Report 3 (Part 3)

e Part 3 CMOS QTTL EFR=N ”év 'J T~ Input Out V(=*+3V - Chang V
2, ¥R T iE P
ﬁz" ’ I 5 " (iE' » Fl % FZ Al B :’ 5V 5'5v 6'0V 7v | 9v | 12v | 15Vv
’ 2 ,';.F, }"
ET &)
Fl
0 0
FZ
I:1
0 1
F2
Fl
1 0
FZ
Fl
1 1
FZ

Copyright © All Rights Reserved by Yuan-Hao Chang



March 19, 2010 31

Lab 3 (Part 4)
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Chip Logic Circuit
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Chip Logic Circuit (Cont.)
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Vee
14 13 12 11 10 9 8

74L.S00
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Chip Logic Circuit (Cont.)

Vee
14] 13| |12] 1| [10] |9 8
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