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THAI LANGUAGE DISPLAY ON TELEVISION

Vichai Loterspong
Seree Wattanabunchangkul

_Assistant Professor Vichei Surapat .Advisor

1988

Abstract ‘

This thesis is the simple concept for making

the instrument which shows Thai & English language datas and
+display it on CRT Monitor: compose with the running definit
program. The instrument will generate the composite signal
such as Horizontal Sync , Vertical Sync , Blanking and Video
signal etc. use for CRT Monitor working. This instrument
will distribute all of the high frequency square wave and
divide down in suitable necessary frequency (15.625 Hz .,59
Hz) ..The Single Board Z-80 has the matching interface for
déba géneraber display on CRT Monitor and ithas the linking
unit circuit change. the parallel to seriel data signal for
suitable video signal. Character generater is the part of
memory use for refering of Single Board Z-80 and aranging
the posibibn display on CRT Monitor. And so all This
instrument is abie to improve for the character data on the

CRT Monitor, ~
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32

CD

DD

26

2E

2D

20

25

20

18

3A

CB

CB

2C

D1

27

71
00
23
FF

40

FD

F8

EQ

71
27

a7

2F

21

AY

LOOP

CHG1

LOOP1

LOCP2

PRINT

ORG 2000H

LD 1X, 2A00H
LD A, (IX+@H)
CP @OCH

JR NZ, CHG1
RST 18H

LD H, 27H

LD L, A

LD A, (HL)

LD (2F71H), A
CALL PRINT
INC 11X

LD H, @FFH
LD L, 40H
DEC L

JR NZ, LOOPZ
DEC H

JR NZ, LOOP1

JR LOOP

LD A, (2F71H)
SLA A

SLA A



2107~
2109-
210A-
210C-
210F-
2111-
2113-
2115~

2117-

2119~

211A-
211B-
211F-
2122-
2124-
2126~
2128-
212A-
212C-
212E-
2130~
2132-
2134-

2136-

CB
5F
16
3A
CB
CB
CB
CB
CB
82
57
ED
3A
FE
28
FE
28
E6
FE
28
FE
28
FE

28

27

70
71
3F
3F
3F
3F

3F

53
71
64
39
65
35
Fo
50
46
60
63
40

5F

2F

72 2F

2F

28

SLA A

LD E, A

LD D,7@H

LD A, (2F7T1H)
SRL A

SRL A

SRL A

SRL A

SRL A

ADD A, D

LD D, A

LD (2F72H), DE
LD A, (2F71H)
CP 64H

JR Z, VODW
CP 65H

JR Z, VODW
AND OFQH

CP 5@H

JR Z, VOUP
CP 60H

JR Z, LET

CP 40H

JR Z, LET



2138-
213A-
213C-
213E-
2140~
2143-
2145-
2146-
2147-
2148-
2149-
214A-
214E-
214F-
2150-
2151-
2153-
2154-
2155-
2157-
2158-
2159-
215A-

215B-

FE 90
28 5B
FE 80"
28 57
2A 76 2F
06 08
23

23

23

23

23

ED 5B 72 2F
1A

77

05

28 04
23

13

18 F7
23

23

23

23

22 76 2F

NEXT6

INCR

END

CP SOH
JR Z, LET
CP 0AQH

JR Z, LET

LD HL, (2F76H)

LD B,08H
INC HL
INC HL
INC HL
INC HL

INC HL

LD DE, (2F72H)

LD A, (DE)
LD (HLY, A
DEC B

JR Z, INCR
INC HL

INC DE

JR NEXT6
INC HL

INC HL

INC HL

INC HL

LD (2F76H),

HL



215E-

215F-

2162-

2165~

2167-

2169-

216D~

216E-

216F-

2170~

2172-

2173-

2174-

2176-

2178~

217C-

217E-

2180~

2184-

2185-

2186-

2187-

2188-

21895~

CcS

2A

01

ED

26

ED

1A

77

25

28

23

13

18

2A

21

ED

06

ED

1A

4F

7E

B1

77

95

30

76 2F VODW
03 00

42

04

5B 72 2F

NEXT1

ES

F7

76 2F VOUP
10 00

22

25

5B 72 2F

NEXT3

RET

LD HL, (2F76H)
LD BC, ©0O3H
SBC HL, BC

LD B, ©4H

LD DE, (2F72H)
LD A, (DE)

LD (HL), A
DEC B

JR Z, END

INC HL

INC DE

JR NEXT1

LD HL, (2F76H)
LD BC, ©010H
SBC HL, BC

LD B, @5H

LD DE, (2F72H)

LD A, (DE)
LD Cy A

LD A, (HL)
OR C

LD (HL)>, A
DEC B



218A-

218C-

218D~

218E-

2190~

2193~

2195~

2197~

219A-

219C-

21A0-

21A1-

21A2-

21A3~

21A5-

21A6—

21A7-

21AS-

21AA-

28

23

13

i8

P21

ED

18

2A

P6

ED

1A

77

25

28

23

13

18

23

18

04

F4

oc

4A

C4

6

10

5B

04

F7

AF

09

2F

72 2F

31

NEXT2

LET

NEXT5

NEXT4

JR Z, NEXT2
INC HL

INC DE

JR NEXT3

LD BC, ©QOCH
ADC HL, BC

JR END

LD HL, (2F76H)
LD B, 10H

LD DE, (2F72H)
LD A, (DE)

LD (HL), A
DEC B

Jé Z, NEXTA
INC HL

INC DE

JR NEXTS

INC HL

JR END



2710~
2720~
2730~
2740~
2750-
2760-
2770-
2780-
2790~
27A0-
27B0-
27Co-
27D0-
27E0-

2TFD-

FF
46
21
FF
7F
FF
FF
FF
FF
FF
60
16
21
29

FF

FF

FF
23

80
FF
FF
FF
FF
09
13
36
5C
o7

FF

32

DATA AwduuAmumialullmntd

FF FF FF FF FF FF FF FF FF

FF ¥F FF

25

71

81

FF

FF

FF

FF

o2

18

37

25

48

FF

27

72

82

FF

FF

FF

FF

FF

1A

30

4E

4G

FF

29
73
83
FF
FF
FF
FF
04
iC
6A
50
4A

FF

FF

2B

74

84

FF

FF

FF

98

FF

1E

32

51

FF

FF

FF

2b

75

85

FF

FF

FF

9A

17

3A

6C

52

OF

FF

FF
31
76
86
FF
FF
FF
FF
26
10
22
53
54

FF

FF
2F
77
87
FF
FF
FF
9C
28
12
24
64
57

FF

FF

33

78

88

FF

FF

FF

9E

OA

34

26

65

58

FF

FF

FF

79

83

FF

FF

FF

A2

]

35

28

39

59

FF

FF

FF

FF

TA

FF

FF

FF

FF

AD

QE

42

2A

FF

5A

FF

FF

FF

FF

7B

FF

FF

FF

FF

=17}

19

14

2c

FF

5B

FF

FF

FF

FF

7C

FF

FF

FF

FF

92

15

44

2E

FF

FF

FF

FF

FF

FF

7D

FF

FF

FF

FF

94

66

3C

2o

FF

FF

FF

FF
FF
FF
7E
FF
FF
FF
FF
96
68

3E

FF

FF

FF



pooo-
2010~
00208~
0230~
2040-
2050~
2060
0070
po8o-
0090
POAD-
POBO-
20Co-
PoDO-
DOED—
0oFO-
0100-
2110~
0120~
9130-
2140~
0150-
0160~

0170~

00

414

o

20

00

20

1C

PE

20

4%

914

20

00

410

0o

02

20

00

06

%]

%

04

33

DATA OF CHARACTER

GENERATER

78

78

08

70

78

A9

BD

Ca

78

64

78

52

E4

78

48

74

78

78

D4

78

C4

c8

78

84

c8

84

14

88

84

60

50

CcC

80

64

84

AA

94

84

B4

88

84

84

CE

84

CA

ca

84

44 44 44 44

48

84

8C

g8

24

69

30

54

70

44

44

8A

54

A4

84

74

04

84

44

24

44

44

24

48

F4

44

48

54

AD

50

64

o8

44

44

8A

94

94

A4

24

04

F4

44

7C

4C

44

E4

48

B4

24

A8

24

AQ

50

44

88

54

44

8A

94

E4

94

C4

ec

B4

44

84

54

54

A4

48

84

14

68

3A

AD

50

44

88

6C

C4

SE

D6

84

A4

84

14

84

44

A4

64

6C

84

44 90 00 48

3@

84

oC

10

24

40

2o

44

79

44

C4

CA

DE

84

C4

78

08

84

7C

64

44

44

78

EQ

/%

1%

1%

09

1%

09

1%

20

1%

(4]%

20

410

Po

00

1%

00

00

09

29

09

02

oo

90

38

88

10

28

10

38

4]

A2

72

A2

72

78

20

020

38

10

38

38

08

7C

18

38

E®

44

88

19

10

08

54

00

66

8A

62

84

84

%1%

84

44

30

44

44

18

40

20

44

70

AD

04

88

10

2p

04

44

4%

cA

4A

22

4an

A4

1%

8C

44

19

44

94

28

78

40

44

00

SE

04

88

10

20

P4

24

7C

32

4A

22

4A

94

414

74

44

19

o8

18

48

04

78

38

48
29
04
cc
18
20
04
04
20
22
4E
72
aA
E4
00
04
44
10
10
04
7C
04
44

44

70
OE
04
AA
14
19
08
28
)

22

AA
4A
84
00
04
44
10
20
44
28
44
44

44

o2

28

04

44

28

08

19

18

1%

22

6E

66

5E

84

0.

24

38

38

7C

38

28

38

38

38



p180-
2150-
01A0-
01B0O-
21Co-
01Do-
D1EQ-
O1F@-
p200-
p210-
0220-
0230~
0240-
0250-
0260
0270~
0280-
9290
D2AD-
22Bo-
P2Co-
P2DD-
Q2ED-
B2F0-

0300~

00

1%

00

20

%1%}

20

04

e

20

)

%

00

00

1%}

00

20

1%

o8

18

05

22

00

OF

4%

78

cs

62

48

78

C4

C4

09

00

00

(4]0

7E

8C

3C

20

29

914

Fo

18

06

27

00

oF

414

80

84

62

B4

84

ca

C4

00

29

%

00

80

54

44

Co

4]

20

80

o8

00

02

0]

F@

/1]

70

04

48

22

84

44

44

44

D4

04

04

224]

80

24

54

Cco

60

18

Fo

414}

20

c8

Fo

0o

7C

48

22

Ad

44

44

44

04

04

24

00

78

24

24

20

Fo

F8

%)

00

00

)

FO

OF

/1%

34

18

84

5C

T2

94

44

54

54

04

04

04

00

04

04

04

00

20

/1%

00

20

1%

20

00

oF

29

28

E4

6A

AA

A4

64

6C

6C

o

C4

64

414

04

04

24

1C

00

1%

oo

00

%]

00

09

Fo

3c

10

64

4AC

66

C4

64

44

44

C4

C4

64

1%

24

04

04

22

F8

1%

417

00

)

00

00

Fo

40

20

0o

02

00

1]

29

i8

18

44

44

44

{414

04

04

24

22

/1%

00

28

io

1D

02

Fo

oF

30

7C

38

C4

24

20

oo

18

i8

44

44

44

20

04

04

24

02

09

0o

28

10

16

oC

Fo

oF

08

24

44

C4

44

00

18

18

08

54

44

54

4%

04

24

04

22

1

20

17}

0o

20

28

OF

Fo

68

08

44

44

24

00

18

18

10

6C

44

6C

0o

04

04

04

%A

10

28

pe

0o

%"]

20

oF

Fo

28

10

3C

44

34

1]

00

18

09

44

7C

44

1]

06

06

]3]

02

Fo

F8

00

1%

00

0o

@8

3E

10

10

24

44

44

1)

20

18

20

(51

09

29

00

1%}

00

00

0o

09

414

1%

00

Y]

1%

iC

40

%

10
04
44
44
30
18
o))
00
00
)
00
00
o0
00
00
o0
20
00
20
)

00

8
54

68

10

38

7C

7C

30

18

i8

00

2]

09

%)

4%

00

00

00

14

20

00

517}

4%

1%

(5]

e

18



0310-
0320-
9330
0340-
9350~
2360-
9370-
9380-
9390-
93A0-
03B0-
@3Co-
03D0-
@3ED-
03F0-
0400-
9410-
0420-
9430-
0440-

D450-

00

/1%

%

20

20

00

00

00

FF

00

18

08

]

29

00

00

70

38

7C

3C

38

44

44

38

38

38

44

44

88

FF

00 20 00

28

00

92

20 '00 29

00 00 90

20

09

5]/

88

44

40

40

10

48

6C

44

44

44

44

44

88

FF

o0

00

]

88

40

40

49

19

50

54

44

44

40

44

44

88

FF

00
38
F8
49
78
49
10
60
44
44
44
38
44
54
50

FF

28

AF

1%

20

00

4]

44

88

49

40

4C

10

50

44

44

54

24

44

54

20

FF

28

30

78

78

78

78

54

88

44

49

44

10

48

44

44

48

44

44

6C

2n

FF

35

)
38
84
84
84
84
24
88
38
7C
3C
38
44
44
38
34
38
38
44
20

FF

00

44

44

44

44

g8

00

20

20

e

%)

0

0o

o0

00

0]

00

o0

1%

FF

34

44

44

44

44

10

78

78

7C

44

OE

40

44

78

78

7C

44

44

7C

FF

(4%

1C

44

44

44

44

10

44

44

40

44

04

40

44

44

44

10

44

44

04

FF

0o

%

64

44

44

44

10

44

44

40

a4

D4

40

64

44

44

19

44

28

o8

FF

00

1%

64

64

64

C4

00

78

44

78

7C

24

49

54

78

78

10

44

19

10

FF

20

00

i4

04

04

24

10

44

44

49

44

04

40

4C

40

50

10

44

28

FF

00
0o
e
14
24
84
00
a4
44
40
a4
44
40
44
40
48
10
28
44
40

FF

00
29
20
2C
00
00
00
78
78
49
44
38
7C
44
49
44
10
10
44
7C

FF
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ADDRESS OF CHARACTER (English end Thai)

" English

A - ©380H B - ©388H C - ©390H
D - ©398H E - @3AC0H F - 0Q3A8H
G - ©3BEH H - ©03B8H I - ©3COH
J - 03C8H K - ©3DOoH L - ©3DOH
M- - O3EOH N - ©@3EBH 0 - O3F0H
P - @3F8H Q - ©400H R - ©408H
S - P410H T - @418H U - 0420H
V - 0428H W - ©0430H X - @438%
Y - ©440H Z - ©448H ©® - D108H
1 - 0118H 2 - 9128H 3 - 0138H
4 - 0148H 5 - 0158H 6 - 0168H
7 - O178H 8 - ©188H 9 - 0188H
Thai

i - 00VoH 4 - ©010H A - 0020H
A - OVBBH 3 - 0030H 3 - 0Q40H
® - O050H 4 - ©0060H 9 - ©O7OH
8 - QGQBH fj -~ QO0ABH [} — 0330H
{| -~ ©340H § - 030¢H N - 0098H
# -~ OOCOH n -~ OODOH ‘® - OOECH
il - OOFOH 0N - 9100H n - 0080H



= 3 Do % b= | =]

Cs

009%H
GZIQH'
D1EQH
01BOH
P350H
©120H
215@H
00F8H
0028H
©288H
@320H
©048H
0260H
V2A0H

©2C8H

37

D1AOH

O2A0H

@1FOH

01CeH

?190H

@130¢H

0160H

P0O8H

B270H

0290H

©0328H

0038H

0250H

©2BBH

@2DoH

©1A8H
0220H
PABOH
212%2H
P110H
©140H
©100H
D2EPH
028®H|
0298H
P1C8H
@240H
Q@78H

P2CoH
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Electrical Charscleristics SNS4L$00/SN74LS00
absolute mesimum ratings over sperating free-sir temoeralure rengs © - = .

Vs Vo v Srmres vrer T swmis ~wT = oe A\ - .. Schematics (each gate)

Iret_~eriog ™ Terperais snm | sunLs < W NC . .

Tarerymette; ooy X Bro o oo stre v 6T _w_iwx " -

+ reconmended opersling conditions e - -
SNSALS00 h SN74LS00
A O MAR L PO AT vy v va

Sy roege, YOO KX ] 54 tan 5 [ v $ ‘R Ry

Pegrmvet aABA ot IOH Juyr=y B -0 ok i -

Uooee v oo ton - ; T T T o INPUTS :

Oiarting Woe'se larpwrtras 14 -3 T} [l n T |
slectrical characteristics over recommanded operating ‘ H
free-sir temperature range ’ V L A TPt

PARAMETER TEST CONDITIONS 1 MIN TYP$ MAX | UNIT B

Vi Higmwvel moul viitage N 2 v

Vi Low-levet mout voftage 0.5 V

vy Input clamp voitage . Voo =MIN, h=—1Ema —1.5F Vv

- VEC™=MIN, V| =V .

VoM Hwgmrlevs! cutout veltsge Iocuc- MAX 1L=Yi mox 2.1 3 v N ) — GND

- VEo=MIN, V=Y, B - b

Vol Low-tavel output volinge. - 0.2 04| V : .

t lo = 4ed CIRCOT] R, | Av ] K» I Ra
Input currant at A -~ % . ‘00 | 4m [ Lin] 130 1%

" aamom inout vogs | JCCTMAX VI=TY : ol iall B 100 ] 40 ] 20n [ 300 | iin

hu __ Hgrelevel wout curent VegeMAX, ViH=2.1v L2 BT |nput clampdiodes not on .

Wy Low-levsl mout currenl VoG =MAX, Vi =04V . ~0.4| mA SNSAL 7 SNTAL' cirevits.’ S00 CIRCUIT

o [5:Cs Famiy | =20 —00f * ‘00, 'LOO CIRCUITS -

los Shori-erouit outout Current & Voo =MAX [an oy [ =10 ey mA .

toCH  Swooly current - VeemMAK Total, outouts kg 4 3| mA

lcoy  Swoply ourrent Total, outputs fow 12 2| mA

. Average per gate .
tee . Suooly ourent veg=3Y (89% outy cyole) [ K] mA . .
Propagation detay time, - - . R . .
PLH o to-twprievel outnt vee =SV, Ta=#T, N Vee Lo P Vet
Procagation delfy tima, 58 < $ 200
IPHL Nigh- to-low-level outout ch 105, Au=2a 10 B Bk N
B Pin Assignments (Top View) - . , -
® ) ' . @ INPULS| oUTPUT
. R A R 14 v INPUTS
Vog 98 @A ar 38 32 3Y Y. 48 1A Gup I8 A 3T Iy r/ m
e L L (5] (7)) fia) iR} iz} fix] o] Fo) ol 81 A « ouTPUl
—J T - - —_—
B ¢ Y
X a
. &%
1.5% %
; ) ) +—GND
1A 18 1Y 2a 1B I gD LTI vge tr B8 N :
. “HOO CIRCUIT - EHD
positive logic: LS00 CIRCUIT
‘ Y =& Resistor values shown are nominal and in ohms

.
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5408,/7408 . Quadruple 2-Input Positive- AND Gate .~. . N - :
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’ Electrical Characteristics SN54LS08/SN74LS08 = \ Roa .
absolute mazinrum relings over coersung free-air temoersture rande P *
Suoniy voltsae, Yoo [ Oowatng Fee-es [ SNSILS -3T W 5T Sch‘ema ties. ( .
It voiage ™ it Rl od | sercs] . oC 1 e P &,
Imeresties vevisae 3.5V Siowe temreaure rerge ~G6T 5 1%e i ~ 37 e
- . ded operating diti . 1
. - . i $SH34L508 SNY41 508 e
N - . N WO MAX N PO MAT
Supoly votage, Yo© 4 (53 3 (%3 .18 s e v
Pgnwes wARA arrem, lgy - 800 -0 wh
Low-tevtt smi durront, 1 [ . ] mA
Qorrting Rewaw trmesobre, Ty iy k 1] L » T
i efectrical characteristics over recommended operating
.o free-air tamperature range
. ’ PARAMETER TEST CONDITIONS 1 MIN_ TYP t MAX [UNIT
Vi % Hign-ovel mout vorlage g Ryt v
i Low-evel ' wxut voltage . 0.8| v
vy fnout clamp vollage - Voo=MIN, )= -~1smA =15t v
5 . VEC=MIN, V= 2V, -
v Hign-tevel £ .
oM Hwgh-level cutput vohage Ton=MAX - - [ W v
. Vee=MIN, vywav | L
Vor  Low-kvel output voliage toL® dma N 0.2t 0.4 v )
Input  current at .
Voo =MA
" matrmum nput voltage cc & Y I3l P
[IT7] High=tevel wout Current Vog=MAX Vipg=2, v 20| uA .
e Low-evel mput owrent vpgmMAX Vi =0.4v : =041 mA
Short treut E . [SaLS Famiy [ =20 ~100
105" otout curent o Vee=Max NLS Famiy | ~20 Tioa} ™
locH__ Suonly current Vcc-""' T otal, outouts ivgh 2.4 £.8) mA
IgeL  Suoply current - . [Totat, outouts low Lt 1.8] ma . |
B . . Aversgs perpats - s e L - . X A
16C  Supoly current VEe Ve (o guy oyaie) | . O mA .l Lo TespgCIACEUIT T 4t s emeovee s U -
oy Procagaton cewy tme, . - o PR R P P e
PLR tow-to-mgttevat ot < fVogm5v,- Ta=25C.., . " T Eoets .
' Propagation delay time, Cy=15pF, Ry =2 i . B - .- . C— <. - i
PHL Mgh-1o-lw-level outpul R et . 3 ’
T Pin Assignment (Top View) AR S S
. s . : SRR £
Yee 46 @ iy ® M v . .
' LB [T froLd9] [7] . . oS .. .
B o . .
A J . ,_J | - R ] .
. <. E: 2

positive logic:
. Y=aB - . :

Resistor values shown are nominal and in ohme




6409 /7409 Quadruple 2-input Positive-AND Gata with Open-Collector Output - ¢ N
Schottky TTL High- Speed TTL Low-Power Schottky TTL Standsrd TTL . Low-Power TTL i
. Package R Package . Package Package . Package |
i Device T
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Elactrical Charactaristics SNS4LSO97/SNT74LS09

2b3aiite masimum rating3 aver operaling (ree-aic temoetature fangs

S0y voiage, VOO

N T Oewerey Fvew [5,.5.._;

ol vettvar

7

=T ™ 15T

[ S emattdina [swis

€T » T

ntermtier woitane

ssv | St 00 tmmow sy 1ot

~4ST 1 19

Sch'a-r.rmti;s'(each gaté} K

opersung div ?
SN3ALS09 S$NTALSOY 3
Ll MO AL - Lot MAX ok
Sumdy wwisge, Yo ) ] I an 3 3.3% v
et it vOHB8 Von 3.s Y}
Lovnn aiitul e, gy, it - 1 -
Aowwnmirg #oo-tw tooasrsnrs, {4 =13 ;] 8 » T
» glectrical characteristics. over recommended operating
- free-sir temperature range (A Y
PARAMETER *° * TEST CONOITIONS | MIN TYP t MAX | UNIT
Viy  Hign-devel wout voitage - J 7 - - v
it Low-gvel npul voltage ~ ol 0.80) ¢
M1 lrout_ciamo voltage Yog=MIN, 1y = —1ima =15 v
T Co. Voo =MIN, V=2V, Wl W
! High-tavel outout t CY R A S A | S
OH sgh-tevet ou current Vou=5.5v . Lo, ud
) v MIN, V) =V .
VoL  Lowdavel ourout voitage e W R PO A v ca2s 0al-v
- fgy = dma v - .
h . B - R
W nout current at VegaMAX, Vyarv N pla
manmum nout  witage
14 Hugh-level nout_crrant Voo =MAX,  “Vig=2.Iv A1 24
M, Lowsavel mout_currant Vg @ MAX. Vi, =04V =0.4) mA
_'ecH_ Suooly nwrant VenmMAX Toral, cutouts wgn 2.6 88 mA
et Suooty current ce Total, outouts low T4 . 18] mA
Averagy per gata -
'te s current Vegrsv ma.
POy Curren cem” (30% duty cycle) 0.1 .
+"Progagation deley tima, . - .
LK 4 . L 0 | oas
low<tg-high-level output Veg= 5V, Ta=5cC. -
. Py n
toh ro0agation detay fime, - CL=t$pF, R_=da oo s e
Mgh-to-lowevel dutpul [

O]

Nee 1B dA &Y I8 JA )Y

- " Pin Assignment (Top View)

_ig] MLAZL A (oL (91 (3
T

5]

1 2 314 S8
ty 24 1A

pasitive lagie:
Y=AB

1y OND

”

Rewstor values shown are nominat &nd .in ohmi
.. . o
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Triple 3- Input Pos;itive-NAND Gate

e

— . .
- Schottky TTL " High-Speed TTL Low-Power Schottky TTL Standard TTL - Low-Power TTL
e 3 - Package' Package Package Package Package

.. ‘| Device T Device Type Dovice Type Device T Devics T
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FAIRCHILD e s b O] A S4H410/FM3H 10 IDXD F @] resasie,” Festiv oD 10| Fusai0/7 ManTo  [OD! F O
KIS/ KXW . ] FCIHI0/FCIMI0 DD PD] - oA/ KRS D) rd 1O} FCI10/FCINI0  JOD)
, . MCII0S o F MUSato LD F
» MOTOROLA WG085 LOP®| JFO sniaLsto x5 MCTi10 LOPPD| FFO
NSC. OMSIS 10 o] OMSIHIO 1 OND QMSALS 10 DM410 JDIND] I
. OMMSI0 D! OM 74110 ) OIND DML S 10 DM Iat0 LOIND| _JF
PHILIPS NS 10 [} QIHIZI/74R10 [0) N74L S 10 [} FJH121/7810 O .
554510 S84 10 FORO|  |w) 55410 FTIAD| fwady
SIGETICS NYUSIe NI4HI0 FOIAD NLS10 Yo N1tie FOIAD
SIEMENS FLHIT ) :
FUNTSU | % weer | O] s D XTI B :
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TOSHIBA - . . . 4 .- 2 ol . JTOMI0A. L . |PD -
{ Electrical Characteristics SNS4LS10/SN74LS10 T 1S -8 =N L. W '
ahselute menjmum ratings aver epersting free-sir tarperslure range . q N , \" st 5
Suower sovop, VEE ™ [T PR —— T -5T w et - Schematics (each gale) - - p
Rniliidenad 1A wnourilunt £rp | snras gC ® WC N “ ‘..
e g VY . T st o B10 1o BT W 1wt e e ”
. operating condi ..
SN34LS10 $HI4LS 1O -
oottt TS A Ot MAK | MmN e o
Swwon woma, ¥EC - X 5 [X3 o ] [%:) v
Hopruwel aARA Brtent, 10u el -~ a0t »h B
Lpw—eew anout e, 10y & L] mA
Overtivg Yoete tomomstre. T4 X9 N 2 ] Y < -
: . slectirstics over recommended operating over { ’
s = - free-mir temperature range - . . A f 6
PARAMETER TEST OCNDITIONS 1 MIN_ TYP 3 MAX [UNIT
Vi Hiomsewsl inout vorags N i 2 v 2 ClacuiT
°10 an jtak]130] 1w .
Yip  Lewders) vout vouee : 2.4 Y LT |49 |zom|300] 128 .
vy inout olamp vottage Vog=MIN, Iy =—1imA —1.5f -v o T N
=3 inevt clemp dicoes not en -
Von  High-evel outout voltage VegmMIN. Vi =V, mas. 2.1 34 v SHBAL/SMIL* circuits.
10K =M AX > 2 E Y
Vo= . =2V, 2 . : .
VoL  Low-lavel outtut voltags Tgf-:‘m’: Vin z‘,’ 0.¢| -v L. 1. ‘L!O”C_lfclllls. Y ¥ 4 _.. 'SI0 CrRCUIY
frout owrreat ot .
- = A » i
" mazimum rout_vohage VegEMAR. Vi = 1V Salyy, " < 2 -
iy Hegndevsl wout curent VoEmMAX, Vig=2.7V 20| uA = 2 T . R
n Low-ovel wrout_current Vep=MAK, Vi =0.3v s ~0.4) mA bt DY F. - .
. SaL S Famdy -20 —100] * - oo - :
108 -° cirout ouipel 1 A -
o8 Srert t o vegmMax 4L S Family —20 =100 ™ o = -
tegy _ Sumoly current Totsl, outputs hgh 0.6 1.2] mA i S
T : v gg=MaX -
QQL Supoly eurrent Total, outouts low 1.3 3.3] mA
. . B Aversge per pate : ° '
1 v, - .4 A
ce Suopiy current ccm 3V {50% outy cycle) " = ..
Prooagaton delay Wme, )
p . . - - B ] 159 -na .
LH 1gws1g-moh-tevel _autoul Veg=sv. Ta=25€,”
1PHL Proosgaton detay Lima, . Cy miSoF, RpL=220 - 10 5! e
hegh=to-low-level _output
- - * Pin Assignments (Top View) .
' ’ ) ' ‘H10 CIRCUIT .
LSt0 CIRCUIT
i O, @ S !
vy - LA - A LN ) 4 1C 3 3¢ onD 38 A 2 ’
ﬁﬂ_ﬁ?{_ﬁiunl foL L oL L [T
: e
' H
I
BabiaElaisaligi Dabigfizalallpll '
TA 1B 2A I8 IC 1Y OND tA 1B )Y vge 1Y A . R
| ! poshive logle ! ° -
. .. - y=iBE . Resistor values shown ate nominsl pad kv onme
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5432,/7T432 Quadruple 2-Input Positive-OR Gate “Ty ' . .
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Packaga | Package Package X Package
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sbsolute masimum ratings over aperating {ree-aw temoeraiure renge N FRAY ¢ y
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eslectrical charscteristics over recommanded operating
freae-air temperature range s

/

1

PARAMETER TEST CONDITIONS t MIN TYP t MAX JuNT s
Viy  Highdevel wout volthos o ? v 2 cireunt
Yi,  Lowslevel inout voitage - . . - 0| v -
A} Inout clame voltage Voo =MIN, 1) = —1gma . =181
o . Yoo =MIN, Viys=ly, .
Y .
OH . High-tavel .output volnqe:_ : Tou=MAX . . 1 3 v 3
f = 1 -
VOL Low-ievel output voitage ;’CC':"":‘» VIL =YL mas, 0,28 0.4) Vv
loc =
frout owrent at M
n Veg=MAX, V=3
manmum mout voltags ce - Y o
UH_ Mign-lavel put current - Vo mMAX, Vig=2.IV 20| uA
L Lowdavel inout current Voo mMAX, Vi =04V . =04 | ma |.
M [Z — =
i dog Shortcrout ouiput curant ¢ | | Voo o MAX fsis ,'“"" 2 = mA
8 T [74LS Famv | ~20 —190
b
JJCCH  Suopty current - Ver mMAx L2 outouts brgn 11 62| mA
1 160t Suooly current i Toal, outputs low 49 33| ma
lce  Suopty curent Vegmsy [AYera9e sarqate A
1 Corren cer (50% duly cycle) -0 " [N
Preoagation delay tims, B N -
“tp PR - . 832 CIRCWAT
M tew-totighdeval cwiout 7 [veam sy,  Tamzscil N B
Proosgation delay ime CL=150F, A =na oo '
tey 0orga Y L L=t . A =na . RN
L hghetoeweval outout . ’ I )
. Pin Assignment. (Top View) 20 2ros m
.
@ I I W |
vee 8 W vy B A I I F
I N
LT 0L {3108 N 8 fo i N

o) ]
' 1[5 -

1 HaktindaBaial
A 18 1Y 24 @B 2r GNO

positive fogic:
Y=A+S

T

Resistor values shown are nomnal md‘ in ohms

1832 CrmcuIT
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fgiava} vl votage Yy =00V, gy =MAX L 2 W AR &
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< YOL . Lowdevet o . .
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LM Lewdevat inout voltage ] - B 0.0
LT irout clamg vottage - . -] VCC=MIN, . h=—1imA

.. .' Hysterasia{VT = =VT =) Voo =MIN . -
£ Ao B wout ] I I ¥
: VG wMIN,

'03‘ g_"'ﬁﬁ'lqm,wfp;.nt.vduﬁc"'.""' TVie=avl T
RS L oVit vy max | lon sMAX

- Ton =2 ImA

S TP
Yoo T 457 bra a o VCCEMING =~ Lig = i2mA
YoU * Low-avel outout voitags + ViH=v, ;
. 3| viesviemaz f1gy, m2ema
togn  O'Fstate outout curent. e
- high-level wltage spolied

Y Git-atate cetout cuerent, ©
b _W0w-tevel valtage soofled ¢

g Irout creit at : jAer 8. e L vi=s, sy
o Stnoumicut voiage [oiAer § |- CC TMAY L RO

vo=2.1v '’

e
No=o.v i,

:' Hiortavat inout current VCCmMAX, ViH=2.TV ..
[ Lowteves tnout_current VGC=VAX, VIL =04V
[-28_Shv t-orcuit_autout eurrent VGG wMAX .
Total: cutouty gn v o EE S 01
e Swotycuraht Tott, cutoutsin | Voq =MAX.’, Outbuts oomn 52 | ma
S —— Outgbts at Hi-2 [ 18 !

switching chuac!eris'tics. vee - -SV. TA 25C

P~ PARAMETER TEST CONDITIONS MIN_ TYP MaX|unT
Py Pro0ssaucn detay fime, -

L ot mgmtevat outout: o ! i s
1 P " ' -
{9 TO0a0ation detay tme, . . (] . - veeany .
i tewteve outout N Bt ','"““m' L
\xt\-n‘"m Sradie ime to ow lavel © * ot &, e i 10| ns
..\Z"'Wq time 1o hgn tevel SR : 1 al
\'*-z QUtout 33aie time Irom low lavel | G =50F, AL=~8572, | 15 5] ns
W. W from egh level - |, Se¢ Nete 2. ° . N 5] ne
e th s T N eoae . e ‘
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54374/;4374 Octal D-Type Transparent Latches and.Edge-ﬂiééered l;'lip-Flopsm - ot
: " Schottky TTL . High-Speed TTL Low-Power Schottky TTL Standsrd TTL, Law-Paower TTL.
- N Davice Type CFI’::k::'CF Devica Type CP:J(::;‘ Devica. Typ'a:' cpl::k:::y Device Type ép::k::; Device Type CP.ck;‘g.
Ol £t SIS N T TN T . :
FARCHILD [~ - -
MOTOROLA -
Ns.C - l : -
PHUPS . - ' . : .
SIGRETICS ‘
SIEMENS .. -
FUNTSUY - . : -
HTACH . .
MITSUBISH - - -
NC .. - - - . i ;
TOSHIBA : : — - —— 11
Electrical Characteristics SNS4LS374/SN74LS374 - Y N T
— - — ..{Top View) ...

absolute maximum ratings over operating free-air temperature range

Swooly votuge, Vog = .01 IV~ |Operatvg fres-aw . aer [ SHSALST ~$3T 1o 125T
brout woltage N | thmpsranse eange [SnriLs| ot 0 mxT
B s T . | Storsge tampuraure range * | -f3t st
L recommend operating ‘condilions 1+ !
;v vemees enmiie o [oUSNSALSITA . | SN74LS374
- = tasris ¢+ een [MIN. NOM MAX | MIN ' NOM_MAX
Suosly waitage, Voo s s ss|as EX:]
Hon-evet output voltage, Vo . i ~40| =400
Hgh-val outtut currant. Igy A .S 0 1 . .16
i M| s ‘s -
Widt of ook enad . 1, ; I
ongbing pulse. ty . . .., | [Low | 75 v T
0112 hold time, thoig ot - a9t
Seno tme. tyeng B 201 D
L Oprating roe-ar tomowrsiora, To .. - ... . | —S5 ... 125{.. 0 o

electrical charsctaristics over recommended operating free-air

tampereture range (unless otherwise noted)

PARAMETER TEST CONDITIONS § MIN TYP D MAX [une
M Highelevs! wout voltags ., . 2 v
Y Lowsevel wout voitage . 0.8 v
V1K Inout_clamp voitage Voo =MIN, == 1tmA NE1IEG
[ Vog =MiN,
VOH Migeivel output vottage ComMIN. Yy =2V, IR v
Vi =Vyy mas, lgpy=MAX "
. . Vg = MIN,
YOL  Low-tavel outout voitage" Viu=2v, | . figL=tima 035 a.s5| v
C ¥y =V} max .
Yoam Olit-state output current, Voo =MAX, V=V, 2 A
Nigh-tevel voltags soolied . (VO =LIV.: .- s
1 Otf-siate output current, VEC=MAX, Vi =V, .
L) - o
2 et voltage soohed Vo ro.av - il e
Yy Input eurrent ot v Véc-““- 753 T - 01 ﬂ"
h manmum input voltage , N ’ . " . .
; 8 Hignievel woul crent Vee =MAX, V=2,V ., N wh
W Lowrlevel wout current Vee =HUAX, Vy=T.1V ~0.4| ma
203 Srortowct cutput current § | VCC = MAX =X -130| maA
e Voo =WAX;
Suoply eurrent . . ] ouout contrar a¢ 13y {T-SI74 a 9l ma
" ‘switching characteristics, vee=5V, TA=25C
PAAmeren | TR0 T0 :
R . TEST CONODITIONS MR TYP MAX|umT
uneury’ | couTPum) il
L 1] » MHZ
1
\IE:L- Data Any O
C 1%F , =640,
UV T B SL'N:. :L s TR
n os Note. -
~Pny | anedhe ’ . TR
~le21 | Outout Any © n_al
~le | Gowa Y T
~puz | oupu CL~%F, A=t 17 n
1p, Any O ™ ng
~PLz Controt Sea Mote " 5

A }

~ - =

ekl ey L4 le

SNTALSITALL NY . L
SNTASIL 1, N)

FUNCTION TABLE . h

ear e LTI, BITA vy innran P

W - r 7 -.
R CON'TROL o °
. L]t Ham.
3 et E L L
R A )
= ‘n ® x V¥ 2
. o .t
Lo T . Veer e .
. - - .t i
e e e e e
R P i
e
»

- - - = -
ll”l“-”"”ﬂ”l”l”ﬂ”ﬂ”l‘l .




4 12 Fully Static Stages
4 oani12 Butfered Outputs Avaulable
‘ Common Resat Lme

binary counter stages ‘with appropnate input buffers
“and reset circuitey. The counter is.reset to its."all .

wunter s advanced one count
gomg transition “of "each “input _puise.’ lsolatlon

tfrom external 'nouse and the" effects of loads is pro
mded by output buffermg._

by
2

0's” state by a- hngh Ievel on the Reset input. Th_e*'

3 For maxvmum reliabchty

52 .

e GMOS
12- STAGE BINARY.COUNTER -

CONNECT'ON DIAGRAM
. r(all packages)

“a12"as .as5 a7:'a4 "a3 Q2 ‘vss "

SEomean e el ..x_.a‘

RECOMMENDED OPERATING CONDITIONS

Operatmg Tempera’ture
"G, 07F H Devnce.'"-\-r_
E Devnce_' >

' ni

P R

.LOGIG DIAGRAM:-.

as no n .

CTO dr o on .t ag
- T .Im rz) r-n lms rvu rm ]nsi -
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{ National
: Semlconducror

LM78XX Senes Voltage Regulators : " _a

General Descrlptlon -

The LM78XX series of three terminal regulators is

available with séveral fixed output voltages making them. -
useful in a wide range of applications. One of these is ~

local on card regulation, eliminating the distribution
problems associated with single point regulauon The
voltages avallable allow these regulators to be used in
logic systems, instrumentation, HiFi,
state electronic equipment., Although designed primarily
as fixed voltage regulators (hese devices can be used

wlth external components to obtam adgustable voltages f

and currents, R i, SN

The LM78XX series is available 'in an aluminum TO-3
package which will allow.over 1.0A load current if
adequate heat sinking is provided. Current limiting is
included to limit the peak output current to a safe value.

" Safe area protaction for the output transnstor is provided

to limit internal power_ d:snpatlon i mternal power

digsipation becomes too high for_the heat sinkmg'

provided, the thermal shutdown circuit (akes over
preventing the IC from overheaung A\ Y A

“Considerable effort was expended to make the LM78XX
series of regulators easy to use and minimize the nymber -

' H

‘and other solid "z

LM7815C

of external components ‘It is not necessary to bypass the
output, although this does improve transient response.
Input bypassing is needed only if the,regulator is located"
far from the filter capacitor pf_;he power si_.:pply»._ .

For output voltage other than 5V, 12V and 15V: the
LM117 series provide: an output voltage range [rom
12V 0 57V, v mem s ae s o L 0 e

Features l.

ALY e P PR L N

" Output current in’ excess of 1A

"= Internal thermal overload pratection

% No externsl components required

= Qutput transistor safe area protection

» [nternal short circuit current Jimit, e -0 o
% Available in the aluminum TO-3 package

Voltage Range, ==
LM7805C  * 5V e . 1 D

LM7812C e T =R
15v 1 i |

Schemahc and Connectlon Dlagrams

e -

% pe e Die =it me e s aage
Voo 2 —

Mnlal Can Package
T0-3 (K)
Aluminum

1
eyt

 oumrr /——\/ 1) .
BNy s e o bt
\\ s N -V Taor e
Saae JERN

s01T0M Vitw !

s Order Numbaers

LM780SCK .. .

b
>

A - e mees am s ne

.. «—O

mw
‘>

LM7812CK ,
< LM7B15CK _ .. -
. See Package KCO2A

ovrryr .-

Poands

) Plastic Package
T0-220 (T} !

. { ——— T

109 vitw

Order Numbers:
LM7805CT
LtM7812CT
LM7B15CT

Ses P:.ckngc TO03B
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Absolute: Maximum Ratings

Input Voltage (Vo =5V, 12V and 15V}

Internal Power Dissipation (Note 1)
Operating Temperatura Range (Ta)

Maximum Junction Temperature

(K
T

Package)
Package)

Storage Temperature Range
Lead Temperature (Soldering, 10 seconds)
TO-3 Package K )
T0O-220 Package T

3sv

Internatly Limi

ted
A

0°Cto +70°C

150°C
125°C
—-65°Cto +150°C

_300°C~

-7 - 230°C

whelrs

- e — .

n

-~

NOTE 1: Thermal resistance of the TO-3 package

T0-220 package (T) is typically 4°C/W junction to casa and 50°C/W case to ambilent,
NOTE 2: Al characteristics are measured with capacitor across the

cept noiss voltage and ripple rejection ratio are measured using pul

inut of 0.22 uF, and a capacitor a

K. KCis ty;;ically 4°C7 W junction to case and 35°C/W case to ambient. Thermal resistance of the

cross the output of 0.1 uF. All characteristics ex-

Isa techniques (tw & 10ms, duty cycle € §%). Output voltage changes due to
changaes in internsl temperature must ba taken into account saparately. oo

.

Electrical Characteristics LM78XXC note 2)0°C < Tj < 125°C unless otherwise noted.
OUTPUT VOLTAGE g | 5V R R L A R
‘INPUT VOLTAGE (unless otherwise noted) o I 1oV 19V ) 23V " UNITS
PARAMETER \ CONDITIONS - - WMIN_ TYP MAX| MIN_TYP MAX|MIN TYP MAX| =
..."_ — | Ti=25"C.5mA gl < 1A z 18 -5 52|18 12 125[144 15 156 TV
Vo Qutput Voltage Pp £ 15W, SmALIg< 1A 475 ., 8251 11.4 .. 126 1428 - 1875} | 1 v
- VMIN S VIN € VA . y 7EVN<20) | (1484 VIN.S 2N {1754 VIN <'30) - &
> Tj=25'C 3 50 4 120 4 50y Zmv
’ , AVIN ' TSVINE29) |(1a5¢ Vin&30 [175€ NS0 f= ¥
o= A
, 0=800mA e Tix+125C « | . . 50 T 20 [ .. 180 rmV
. = aviN Bevine20 |-(156 vy 2N | (185 < VN < 30) v
av ine Regu! .
0 Line Regulatien . fl=25°C ) o 120 X 0 | - mv
A | ; Ao aVIN Sl 7IS VNS 20 | 464 VINS 2N (177 & VIN S 30 v
, & 0-< Tj € +135°C 25 s | . . "75 mv
avIN 8.< 1N < 12) (16< VN & 22) | (20< VN & 26) v
3 - SmA<Ig< 1.54 0 S0 12 120 . 12 150 mv
4Vo Load Regulation - = 250 mA € 1g € 750 mA 25 N 5 mv
K SmA< Q& 1A,0°C< Tj<+125°C 50 150 ‘mv
. 9 Ti=25°C. e K3~ - 8 f it B mA
[} : 4o
[o] Quiescent Current 7| 1o € 1A 0C £ Tj< +125°C K i 8.5 Y mA
SmMAK 1o < 1A 0.5 it .. 058 ‘MA .
e PR Ti=25"C, 1 < 1A A - ? 1.0 [ X ¢ T RN N . mA
alg .2:'::::"' Current  yiim € VNS Yuax 5 7s<vn <20 |148<Vingan [179cvycd0 | TV
’ E Ig € 500 mA, 0°C < Tj < +125°C ’ 1.0 .z 20| .. 0 10 ] wmA
VMIN € VIN € VMAX Tevin< 25 [1a5¢Vins30) [(17.8<Vin&30) | * " v
VN Output Noise Voltage| To=25°C. 10 Hz < { < 100 kHz ] 40 15 e .90 - -V
C ] 1o € 1A, Tj=25"Cor 62 80 . - | 55 72 - | 54" 707 d8
av R‘| ' R f=120Hz § lg < 500 mA 62 . I - T 54 _ Z. o - d8
avgyy VPele. Rejection 0°C < Tj < +125°C B, . e
Lo 2 : VMIN € VIN € VMAX (8€ VN < 18) (15 < Vin € 25) N18.5 € Vi € 28.5) v
Dropout Voltage Tj = 25°C.1ouT = 1A - . 20 20 2.0 v
. Output Resistance |1 =1kHZ' 8 18 19 ma
Ro  ShortCircuit Current |Tj=25°C 2.1 1.5 1.2 A
Peak Output Current |Tj=25°C 24 24 24 A
Average TC of Yoyt |0°C € Tj € +125°C.ig =5 mA 0.6 18 1.8 mv!*C
Input Voltage ’ . - : |
ViN  Required to Maintain |Tj=25°C.1g < 1A 7.3 148 17.7 v !
~ Line Regulation | 3
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Typical Performance Characteristics

JUNCTION TEMPERATURE { C) FREQUENCY {H1)

\ ’

OUTPUT VOLTAGE (V)

0

JUNCTION TEMPERATURE [ £)

Y

Output Impedance i Dropout Voitage S A ° s Dropout Characteristics
g ANy = t
. _ Vin e 10V .. )3 | 1 _1-] Voyre t60mv ] . tMrs0sC
- Voyr*sv /== 2 T b 1 R
277 [lgyrrs0oma = 1 gy e 18 T S .5 b
I A z i B, SRS ca Yoyt = 04
z - e e T : ] “S00mA | - - < LY I
3 7 = E 15 ' = lour ": M .8 ]\
E 7——t [ s i ; '\lr\[\ ( § ‘
o L Coyrsiaf) - = N [ h 3 1 .
E . o — | TR:TALUM g ' ; : s four * 0A5>~,< Ry 'é loyr @ SCOmA J
= oo s % 2 ' - L = .
3 b S RERTT - S5 Nyt = 1A
= s 1
- ..
- g ik HEE
00 L— . =
100 W 9oy g0k 1M -75-50-25 0 25 S0 75 100 125 150 0 ? 4 $ LI (]
FREQUENCY (H2) JUNCTION TEMPERATURE ("'} ¢ Coe INPUT VOLTAGE {v),
- - - N 1 . .
. Ouiescent Current .. , -Quiescant Current )
Do .. 58 T " R N L . :
) l :'" m;/ . Voyr * SV ' - :
- _ our * S s s }lourc1oma L= !
i . ' T,,-sm.x i TS e .
- -
T z . I-s8 —
<
g N E = I
3 s S s
- = : .
. z oW . *
] 3 o 48
. “, .
§ 4. . w - -1 .
3 ‘ &
15 38 . '
~75 -50-25 @ 25 50 25 100 125 150 - 5 10 15 20 25 1 3 N

INPUT VOLTAGE (v}

. . Maximum Average Powar Maximum Average Power’ . .
) Dissipstion ) Dissipation R Peak Output Currant
g T 25 8 ———— -
ugmmt fo3 l l [ Il l l I 10229 Vpyrtittmy | 2
1 LU RS A )
- HEAT SINK _ INFINITE HEAT SINK .
£ \ LY 2 et
by 1 | : 2 u ks ~
E TN . E z e, -
= WITH 10 CW HERT SINX . < E H >§ b e —
& Hadb el e €
g 10 N ! " g 10 . . : 15 \7 \\ \
= G N 5 T T 7Lt WITH 13 CW HEAT SINK g e N
. NO HEAT SINK Y & [T 2 \\
s L] no WeaTsING | | | 4 08 <
< >
e | i o LUV T : 0 -
~15 25025 0 15 50 IS 100 128 o 50 " 0t moas 20w 2 g .
AMBIENS TEMPERATURE ( C) AMSIENT TEMPERATUAE { C) INPUT TQ QUTPUT DIFFERENTIAL tv)
Sl e - SR, N\ ) . . T L. ’
- . - - - - ' v N
Output Voltage INormalized I
.. . wWiVaT=25°C} . Ripple Rejection . - Ripple Rejection .
om0 = ———r 100 .
z iE “Vin - Vour * SV [T - !
- w 1008 T Tttt Sma T} -~ - - i 1 5\ {
S, . ‘i z W T T —,
g . - = L) . =
> z° Ve, - z
© 2089 g o O H .
e L b S BHIE .. 8
= 6990 - -2 el s 70 =
2 a1 E u
w . | AP - (] =] 1120 Hr
2 0900 & Vin-Vour < § Vpc + 35 Vim[ | . £ o | viy-vour- 1Vpg « 18 Vems —
)3 4 e LN RTSEET S loyr 1A . N
= . — . .
E 0415 |— oy i T2 e = T T ]
T . o Litome 0w . L . .
v 1550 -28 9 25 80-2%5 100 128 %0 100 - 100 - cc Ik .- 0k 1008 = ==« 0 H 1w 20 %
~

b
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PN PRE&MH&J@W

.32, 768 (4K’ X 8) BIT UV .EBASABLE PROM

DESCRIPTION The uP02732 is 332, 768 blt (40961 8 bit) Ultravvolet Erasable and Elecmcally

N e Programmable Read-Only Memory (EPROM) it operates from a single +5V stipply,
makmg n ideal.for microprocessar apphcanons It features an output ennblc control |
and oﬂers 2 nandby mode with an attendant 80% ;a_vinqs |n power consumpnon

!’rogrammable w:th Smg{e Pulse X
v LOw Power Dlsslpatlon. 150 mA Max

Acnve Current

Smgle +5V Power Supply
24 Pin Ceramic’ DtP

T L

MODE SEIVpp
Read "o * woae - ) S R R
Standby - <. Lo Vid .- .x| Don'tCare

Programeed it | Pultad Vi 10 V|H e 428 Or]eS “fOIN Y
. Oour.

Program Verify AT

Pragram Inhitat

v

GUTPUT ENABLE}- - 2
CH!P E{;{“LBLE ANO—T OUTPUT BUFFERS : "’.*]
i byt 1. ‘s
: “Ag pecoen " | VGATING =~ v T
e, : Q-A11” ; o . :
D PINNAMES ADDRESS R = P - y
. Addresses . INPUTS poass I x . 32,768 BIT
Output Enable * —= o©ecooer : CELL MATRIX
Dats Outputs -+ . . B B it . e
te . Chip Enable - SRR [ s T

e e
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LT , . 2732A
- 32K (4K x 8) UV ERASABLE PROM

= 200 ns (2_732A-2) Maximum Access = IndUStry Standard Pmbut .JEDEC
Time...HMOS*-E Technology™ - - Approved

u Compatrble with High- Speed 8mHz o Low Standby Current...30 mA Maximum
'APX 186...zero WAIT State e . +10%VCC Tolerance Available )

n Two Line Control P
7 “ . winteligent 1 ™

; Compatible with 12 MHz 8054 Famtty 7 =intligent identitier™ Mode .

» TTL Compatib|e ‘ -

B
The tntet 2732A isa 5V only, 32,768 bit ultraviolet erasabte and electrlcally programmable read -only-memory
(EPROM). The standard 2732A access time Is 250 ns with speed selectién (2732A-2) avallable at 200 ns. The
access-time is compatible with high performancé microprocessofs su¢h as the 8 MHz IAPX 186. In these |
systems, the 2732A allows the microprocessor to operate wtthout the addltlon ot WAIT, states

An important 2732A feature is the separate output controt Output Enable (OE), from the Chtp Enable con-
trol {CE). The OE control eliminates bus contentton in microprocessof systems. Intel's Application Note,
AP-72 describes the microprocessor system rmplementatton of the OE and CE controls on lntel s
EPROMs AP-72 is avarlable from Intel's therature Department = CoreT

The 2732A has a standby mode which reduces power consumption wtthout increastng access trme The
maximum active current is 125 mA, while the maximum standby current is only 35 mA, a 70% savtng The
standby mode is setected by applyrng the TTL hrgh signal to the CE Input i o

The 2732A is tabrrcated wrth HMOS' E technology, lntel S hrgh speed N channel MOS Slllcon GateTechnotogy

"HMOS is a patented process of lntet Covporatlo LB e

Wi ‘,.-.. . s

AR N\ o S ST e T R | AGOREsSES
et - CHIP ENABLE . -
L GEvpp | OUTPUT ENABLE .- Vpp |”
L ; <. Co-Oy -| OUTPUTS -~ | o w
L e T DATA OUTPUTS ’ : 7
veco—— 00-07 =
: et . - _. y
. GND O—————lehsi, ot " ‘ I ] l [ I " . ‘_._
. . 1377 | PROGRAM N H -
b DEAND * |—T" ]
+CELOGIC,. —| OUTPUT BUFFERS L.
vl [ AR T e <
— Y T vcATING
Ao apy | —]- UECODER [ 2| - b A
| apomess { .. [~ .- .
INPUTS | —f - i . Cemer 4 eem .
== b : 32,768.817
C—=| DECOOER . CELL MATRIX
™ Figur# 1. Block Diagram ’ * Figuré 2. Pin Configuration ™~

h ’ . . P B
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Temperature Under Bias ............ ~10°Cto +80°C
Storage Temperature ............. ~65°Ctlo +125°C
All Input or Output Voltages with
- _.Respectto Ground ....... e -+6Vto. ~0.3V
Valtage on Pin 22 with Respect

OGround ......ooiiiiiii s +13.5Vto -03V

Vp, Supply Voltage with Respect to Ground

*NOTICE: Slresses above lhose listed under "Absolute
Maximum Ratmgs may cause permanent damage (o the
device. This is a strass rating only and functional operation

- of the device at these or any other coniditions above those

indicated.in the operational sections of this specilication
is not implied. Exposure to absolute maximum rating con-
. ditions for extended periods may affect device reliability.

. ‘During Programmmg .............. +922V10 0. < e
D. C AND A.C. OPERATING CONDITIONS DURING READ
R # T 2732A/A-21A31A4 '2732A-20/A-25/A-30

Operating Tempéfature Range R 0°C-70°C . - 0°c-70°C
Voo Power Supply ™ & ~Frs w e | w8V =8% U . | T 5V 0% S
READ OPERATION . I

‘D.C. (_JHARACTERISTICS { R
e . ' Limits - o
-8 b o £ o . ——
- ym .?'.. r - P.aramote.r Min. | TypJiL | Max: Unlts S,ondlli.?ns' ,E
input Load Current . ool 10 = pA ' ‘Vm < 55V LT
Oulput Leakage Current " : 10 | A | veur =58V <
Veg Current {Standby} 3 <35 ~mA -{-CE= Vigs OE=Vy
" Vge Current (Active) = 2™ 100 mA 6_‘=6'=V,L -
‘Inpul Low Voltage T -0.1 2R S
Input High Voltage 2.0 Veg+ 1 v, R
VoL e | . OULPUL Low VOMBGE « e . ivis e 23 e o e e | 045 | .V - = 24 MA oo e e e
'VOH. R Output High Vonag‘e e 2.4 Y, lon = -400,,.A . ty
' -VPPZ .1 ~Vpp Read Voltage ~ .~ =3 k. eiam R Vcc“, V- *Vcc— 5.0V = 0.25V
’ ¢ .. L - T et oLl PANSET

Tormv IO | 273242 | 27324 7| 2732A3 | g739p4 .

- . .o | 2732a-20 | 2732A-25 |- 2732A-30 N Tast -
Symbot] * Parameter " | Min.|Max.| Min.| Max. [Min.{Max.| Min.|MaX. | Uhits| Conditionst
Ycc . |Address to Output Detay ... 200" 250 300 450 | ns [CE =DE =V .

{lce_-. | TE to Output Delay o 200 | " | 250 | 7| 300:| 450 | ns |.OE =V
e . | GE to Output Delay 70 100 15Q 150 | ns' |CE =Vy
e | GE High to Output Not Driven | 0 |. 60 | 0 60 130 | '0'~} 130 | "ns 'JCE = Vy
low - Output Hold from Addresses, * 0 ’ ' ns |CE = OE =V,
' €E or GE Whichever Occurred
T First :
———
tA.C. TEST CONDITIONS ’
|°'-“DU( Load ... ........... 1 TTL gate and C_ = 100 pF_ Timing Measurement Reference Level: |
'nput Rise and Fall Times ............... e <20ns Inputs 0.8 and 2.0V
nput Pulse Levels .. ........ S eieee. 0,45V 10 24V, Outputs ,0.8 and 2.0V

N . .
OTES 1. Vee must be applled simultaneously or belore Vpp and lamoved slmunaneously or after Vpp.

2.Vpp may be connected directly to Ve except during programming. The supply current would then be lhe sum ol lcc and 1”1
25°C and nominal supply voltages. -

3. Typical vatues are for t,

}_“ . 4. This parameter is only.sampled and is not 100% tested. Outpu( Float is deﬂned as lhe point where da!a is no Ionger -

- d"V!!n — see timing diagram on page 2.

|
|
|
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Random-Access Memories (RAMs)

CDM6264
— P S SRR TR ey
T - CMOS 8192 Word by 8 Bit ST TN
a2 2 20— WE . e .
Ceare] s b~ ce2. LSI Stahc RAM AP N L
ag—] e 25k— a8 . - ’
A5 — 8 24t A9 Futurn - -
=it A48 . ootiaz— AN ® Fully static operation
“Loazi? 2—0€ -
T oa2— e - 2t at0 s Single power supply: 4.5 V1055V AR s eeele o -~
A s T a0 EET = Allinputs and ourpurs directty TTL compatlble -
T e~ ‘1o}— 1708 s J-stdte outputs. .

o) et ep— 1707 . .m Industry standard 28-pin con!iguranon . . .
N ';1102—~ 1277 b 2r06 T T Inpu( address bulfers gated off with chip dlsable - o~ -
DRIty - 1sk— I3 | T w Fastaccess time: h;=150ns/120ns(CDM6264 3/CDM6264-4) :

esee L B e s | .w Low standby and operating powe 5 osv—? pA lyprcal Iona;—lo mA :

: < ToP VL" sees- ""’ _maximum ;. LY lw‘_ e PRI SR

T TERMmALASSlGNMENT : T Da!a retention volrage 2 Vmin. 7 -
- L] Opera!mg (amperarura range (max raf/ng) 0 lo 70‘

2 . ..

‘minimum standby power wrlh inpu(s toggling The oulput
enable (OE) controls the output buifers ro ellmlnate bus
contention.. gt _;_——- et

A}

The RCA CDM6264 is a 8192- word by 8-b|l static random- -
. access memory. it is designed for use in memory systems’
where _high- speed low power and. simplicity in.use_are —.
" desirable. This device has common data input and data . 1. cOMB264 is sUpplied in 28—|ead hermellc dualom-lme
5 output and utilizes a single power supply of 4.5V 10 55 V. 5~ i b cazeg ceramizp(D 3uffix) and in 26-lead dual-in-line

Elther chrp enable (CEI or CE2) when no!vahd w:llgate off .. plastic (E. sumx) packages s H
he address and outpu& buffers and power down the chlp to . - A 9

AII.

”All

AIO

: a9 - . ‘

X . A" INPUTS 2361236 ° 1HPUT/

| ADODRESS MEMORY ouTPUT
* | surrFeERs MATRIX

DATA
BUFZERS

CONTROL

T ;' - | rosrc
o - wha . - .
. --»:T:RUi’H TAB.LEOF..?— o Flg 1.- Funcrlomlblock dlngrlm a0 Vyg ..."""_"‘;'w !
- I = [ — . B . .1 DEVICE " !
CE1 CE2 | OF WE L AOTO A12 "MODE DATAVO | cicrent | -
) H L X X x X . NOT SELECTED HIGH Z -| STANDBY
X L x| x . X NOT SELECTED HIGH Z - | STANDBY
L H- | - | H STABLE * READ <. DATA OUT | ACTIVE |
L H - X L. STABLE -~ wRITE ©° ~ | DATAIN | LACTIVE
L |-H CH H .’sTABLE OUTPUT DISABLE | HIGHZ: | . ACTIVE
- oL Low H HIGH X =HORL RS R ' S
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g e

CDM6264 h T LT
MAXIMUM RATINGs Absolula Maximum Values: o :
OC SUPPLY-VOLTAGE RANGE. (Voo): - - L o

PO -0.310s7Y
b nens -03t0-7¢ !

{Voltage refersnced to Vi, tormlnal)

POWER DISSIPATION PER PACKAGE (Po):
For Ta = 0° to +60° C (PACKAGE TYPE E}
For Ta® +60° to =7Q° C {PACKAGE TYPE E)
ForTs20° 10 +70°C (PACKAGE TYPE D)...uteviininncuninninanes .

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

- For Ta = FULL PACKAGE-TEMPERATURE RANGE.......... e b o g g ceeeeeines by, 3

OPERATING-TEMPERATURE RANGE (T.):
PACKAGE TYPED ,\vvivieinieieinneeennnn s
PACKAGE TYPEE .........

STORAGE TEMPERATURE RANGE (T.) .-

LEAD TEMPERATURE (DURING SOLDERING): . =7 7 = & .

Al.dislance 1/15 t 1/32 ln..(1.59 +0.79 mm) from chse for 10 s max. ., Vieeas '265'0

. 0to+70°C
. Qlo+r0°C.
e 2 o oo Co N . -5510 +125°C

LIMlTS e s -:'- Nl
 ( . ~ALLTYPES~ - ° UNITS
MIN. - MAX.: - N

N 45\ - 55 -1
" 22 ' | Veoe0a | v

s

. DC Operating Voltage Range

. Input Voltage Range = - -wv co L = el

Weleos A; T S NV W T ~,.i"'41: ULP Y, P o T 08 .
lnpul Signal Rise or Fall Time4 . g tube - — ¥ J . s

8 1nput signal rise and fall times with a duration grnaler than lhe maximura value can cause loss ol stored data in the selec(od
mode: -~ NP W W e .

\ .- . 7 4
N -

iSTATIC ELECTRICAL CHARACTERIST!CS st Ta=0to +70°C, Vgo =5V + 10‘/-. Excepl as noled .

- R T;: R b < p - LIMITS -
CHARACTERISTIC = - . =~ =77 CONDITIONS ==t er- [TALLTYPES | UNITS
- R R e : seeew MR, TyptiMax.] .
- = ~ oos CEi=Viy or CE2=Vy, -l — 11513 ] mA
Standy Devige Currel 1 " T [CET-CEZE Veor0.2Vor . 1= 1 2 oo | g
T e [ CE2 €02V e b .
g e DRI ‘ {lou=2.1 mA =1 — 104 :
. V 3
Output Voltgge Low Level E Voo Max. Tou=1 A ) — o3 T = .
P . R lonT=1 MA ¢ ¢ ot ommmimrivoe o 24 |.— | — P
Output Voltage High Levet. © Vew Min, lon=-1pA AT A o - Voo-0.1 — v
tiput Leaka'g'.e‘ Cortént” 7T laMax. Viis0 V 1o Voo % "— } 1_01 +2|
e — —t—T=1
§~S|§l1é;'ddtﬁdl‘L'ea'.kég}.'Cdr'rént"":~_I'OJ;':'_-:.::—.' Vios0 Vi Vo ™ b S R S Y
. R ' [ Vie=Vi, Vin . P v teye=1 18 — | 4.5 9 . ' |
Opera(lng Dewce Cuvren( J,- orEm T T e SRR T T epe=120ns | — |22.5| 45 ;mA ST
¥ . = : - T et =124 11
. . ' = - . . '
WD e Jorena® V0.2V, Vo002V n 1 o lee=120n8 | — | 20 | 40 |~
- : . . ! Vinz0 V . . e :
: ' . =104 8
Input Ca?acnance Cw t=1 MHz, Taz25°C" . - £
Vio=0V ' P
Ou‘tPu! Capacltance . N Cio 121 MHz, Ta=25°C T - 1 6 8 B
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