JK
13 1" 13 O"
VH
Vi
L H
TTL
TTL
TTL 2.0V
2.4V L

H 0.8V
0.4V

H High H
Low L H



ViH 2.0V Von 2.4V

ViL 2.0V VoL 2.4V
0.8 2.0V
19v L
IC TTL
C- MOS
C-MOS
TTL V+ N LS * V+ 10
* C-MOSs
TTL
C-MOS
DC Vcc 2.0V 4.5V 6.0V
4.5V 6.0V ViH 0.7x Vcc Vi 0.3x Vcc
Vce 2.0V
C-MOSs VoH Vce VoL GND
H L
VTH VTH
VtH 0.5Vce
IC
E‘L‘ "'-"E""m':'-'-;:"BI:I:E.:-.':"IE::. i
TTL |  #LS»y-X

OB/ AS00B - 1) — X I-Q8V | W
C-MOS —— - s =

- S — e ——

IC 0.9v H
ALS F
C-MOS
Vcc
Vce
1/2

HHCIAC 29 —% | 2~6V | Va




IC

C-MOS  4000B/4500B IC 3 18V
C-MOS 74HC TTL
TTL LS 74 *x IC
Vce 74HC \Y4
C-MOS \Y/ IC
\Y/

< \Y/
® N Normal
TTL STD
® S Schottky

® LS Low-power Schottky
STD

® ALS Advanced Low-power Schottky

LS LS
HC

® F Fast

S

< \Y/ C-MOS
® HC/HCT High-speed C-MOS
V C-MOS HC C-MOS HCT

TTL C-MOSs
® AC/ACT Advanced C-MOS

HC AC C-MOS

ACT TTL C-MOS
“ 74" 74 commercial
« 74 "
54  military 54 74
IC



(maA)
[AS
\
2 B8
£
]
h
'0'_
T oA
w94
s
H
% 10 7T 5 4 08
[ [mal
B i s
HIUNTREEErRAf L THIET S,
OFF 1=0
R X Vcc + V
ON X ov
H “ 111 L “ 011 H “ O” L “ 111
Vecl +5V) Vec{ +5%)
=0 =g Xl e R=3—10k
| L R E
2o o F X
OFF . 0N i
#TF Frrd
(@l A4 =FOFFHE (B =4 &7+ 0N e
0 1
AND OR
NOT
“ 0” 13 1”



AND

AND AND
‘1 ‘1 =AB
A _}x-
B —
(@) (b) ©
AND
OR
OR
. p
NOT
NOT NOT
‘1 “ 0 “ 0
ke 1”

H-I:‘l:‘
= |

(@) (b) (©
NOT




NAND NAND NOT AND
AND NOT A B A B
X=AB NAND “ 1
“ OH
AN | oh
A B =A-8
:fh!Ea’lc?nL.J",r s 0 0 i
A— X-A-B _-“W 01 1
s (=] 118
AND NOT 1 1 0
(a) BERS (b) BB
NAND
NOR
10 NOR NOR NOT OR
OR NOT A B X=A+B
NOR " 1" 13 Oll
A h M oh
A| B |X=A+HB
0| 0 1
X=A+B R 0
) P 10| o
1 1 1]
(a) MeERlC# (b) MR
10 NOR
NAND NOR
NAND NOR
AB=A+B -
A+B=AB _
1) (2 1
D= 1T
[ =
FE— i)
iB=A+H
=
B H
ATBE=-AHB



NAND

NAND AND OR NOT
(b) A=B=0 X=1 A=B=1 X=0 12 (a)
NOT
AND A-B=(A-B) 12(b) NAND NOT
AND
OR

SIDCIM IS It {%}

(@)NOT (b)AND (©)OR
12 NAND
NOR

OR AND OR NOT

10(b) A=B=0 X=1 A=B=1 X=0 13 (a)

NOT
oR A+B=(A+B) 13 (b) NOR NOT
OR
AND -
A B=A B=A+B
3(c) NOR A B
AND
A
B - A
ST e
B
B
B
(@NOT (b)OR (©)AND
13 NOR



“ 1!1

" 0"
JK
14
(@) (b),(c) NAND NOR
14 T Te2
ON OFF Trl ON Tr2 OFF Trl
Tr Veeisat  0.7[V]
VBE1OFF T OFF Tr +Ec
Tr +VBE2SAT T2 ON
Tr
Tr2
H L O
d 3] a g
- AR E B
AT M [ e b E Il.
] ) : !
By 23 +.- 3, Ey Ey K. i =§ == =
[6] F P =it 2 #FF ‘b1 NAND-FF el NOR-FF
14
JK
JK J K CK
JK 15 (a)
CK
(b) J=1 K=1
J=0 K=0
Qn+1=‘Jn Kn Qn+‘]n Kn-i_‘]n Kn n
= Kn Qn + Jn n



A i roer [ AN | A
I 4 ck [T1K| o |®
Fow d K
sl & ¥ ﬁ (1] il ﬂ ﬂft‘,ﬁ'.
CLE ] I 0 HE LR
_T_ Il 0 1 |+« }
TR 1|1 RO L
fa) AR by EhiERREEX
15 IJK
TTL-IC JK
16(a)
CK 0 1 J K
FF Qn Qn 15(b)
1 0
FF FF FF
JK
16(b)
m I Jt_
S I S T
24 «+@ =ZFFF :r':..-[ 4@ Awv="7FF __l__l_

{m) B R (bl #4 a¥r—1

10



IC

IC
AND
17
GND
TTL
SN74
SN7400 IC
19

v o v A
2 AHNOR IC SN7402

19 TTL

21

DIP TTL

OR

I+

11

NAND

DIP IC 17
vee Vv
1
_—
L .

20



<
® (S (B
>, -
|
(-]
ﬁ__lx ®
=)
.E99.IX.. |
>
_k881m 1
=
*771ﬂ 1
==
'GGIX |
S
“551& 1
=)
i441m ]
=
n33‘ﬂ. I
S
+F22.M =
>
nr
——l—_ [®
* X
=
IOO1m 1
EEE (®
Lad (3] ) <
dt I L
. =
*® H M
* 2
e £
* w
&

L 3%
‘Aj

o

21

LED

i
o)
S
R 1A
o
= HE
v ™D
&
.f/
CREN

24

23

5V
R
LED

P4
Rz 5
N
gle-
Bl —~
M <1°
> @
" 5155

swW
23

#(ms)

& [ms]

25

25

ON OFF

12



26

27

33KQ

NEOHNTD

EPH
77:/114 v F

26

JK

JK

JK

28
SN7476

JK

29

-

29 SN7476

28 JK

NOR

] NOR

[

NOR

ON

S3

S

S1

30

LED

13



bit

32

32
LED
NOR

sv
_________ LED
f i |
| | \,\
$1/82/ 83, :
s T
] 1
\ 1 t
3300
77
30
1
31 T
NOR
3.3 ki
s
ON IC L OFF
NOR H Vv
L ov
LED
2.2.3 10 NOR

14

woV

31 T

H

[e]]




S1 So A B X LED
(@] ON 0 0 1 X
(@) OFF 0 1 0]
OFF ON 1 0 0
OFF | OFF 1 1 0
ON LED
aw
3V 1
e e e s _.IJ-'.J.'I
T e
; gt [
r——:ﬁ ||:-"l.l'|,".,"'- |
L L T 'R
===
[ M e e e o
_ {3306
-
30
S2 S3 ON LED

D=A B C+A B C+A B C+A B C -

3) ABC ABC ABC

:31 AND x 2
>O_r} NOT xl}

C

—D—L} AND x 2 ORx3

()

(AND x 2+ NOT x1)x 3+ AND x 2+ ORx 3= AND x 8+ ORx 3+ NOT x 3= 14

15



(©)

AND

OR

NOT

14

®)

34

5V
| 12

p!

D=A B C+A B C+A B C+A B C
~-A B C+A BC+A BC+A B C+A B C+A B C
-(A+A) B Cc+A (B+B) c+A B (C+C)
-A B+B C+A C
(4) A B BC AC AND
OR (4) AND
OR
4)
AND OR
.
*
*
.
33 IC
5V
(81028 [

2.3 k0

33

16

R 33081



S1 S2 S3 ON AND H
LED NOT L

S1

S, S3 A B C D LED

O

OFF
OFF
OFF
OFF
ON
ON
ON
ON

OFF | OFF
OFF | ON
ON | OFF
ON | ON
OFF | OFF
OFF | ON
ON | OFF
ON | ON

PR PR OOOO

PR OOR R OO

RPOROR ORO

PR, RPOROOO

OO0OO0ORrROR LR
X

IC
S1 S S3 ON
LED

JK bit

35 JK

17



Qo 1/2

Q1 Qo 172 1/4
1/2
I 2,
n j
s FL A el
e a G MMM
— K fn;'n K ah
s I A
5 & 1 ——
b FFRINE A o o & b TR & o 7
35
36 JK
26 31 T
o 1 5vV a 5y
P, == -
2 é”‘“ ==3300 - == 990 O
LED s 5% | T-
I
W L5 o & o
u 1 .:I- "'ht
1! =
E*V : =
-
FavaX4ds¥F

36




LED2 | LED1
0 0 0
1 0 1
2 1 0
3 1 1
4 0 0
1/2
38 t

ahacer _J4 T T

g, a2

wre__ [

Iy
-

e — F

NOR @t @ | fl= -
MAND - G | |_
38
IC IC
39
AND J K
R J
CK Q CK
Qa Qb 39(b) CK
38 AND
AND

19



RN

— =

LED .
LED

40 LED — LED

IF Ve V]
Ir 10 20[mA]

+0.6 +0.7V
LED 20mA LED
I 10[mA]

40 I 10[mA] Ve V]
LED \%
LED \% \%
10 A V
R E 52 o
I 10x10
R R 300[Q]

330Q

20



AND OR NOT

NAND NOR
IC
2003
1996
IC 2003
1997

21



