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DISPLAYING WITH MULTIPLEX SYSTEM
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1988.

ABSTRACT

This plan (design) contains the idea of inventing a
time and temperature teller which will show the numbers in
LED 7 segments and speak Thai. So,the building of
"Displaying with Multiplex system" is composed of hardware
and solfware parts.

The hardware part will comprise a clock circuit, a
temperature_measure circuit, a multiplex circuit, a wunit
of program memory, a set of speaking voice analysis, a
circuit of changing digital signal to analog signal, andg
an amplifier.

The solfware part will be the part that controls the
speaking by examining the data from RTC buffer and
comparing those with the brogram. If the data are correct,
it will pull the voice signal as in the given sentences.

This (machine) can be applied for use in several
jobs; such as, for controlling waking voice with buzzer or

music, controlling an on-off of electric equipments etc.
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Call

132

H 1§ﬂ "

Call

(-4
” LQﬂ“

Call

e

"uyunt

Call

12
" an"

Call

WA

[ 4
"Hunt
& |

. 43




A319UM high byte

Y -
= 2X - Call we gt
N
Y -
= 3X " Call DRCREN
N
Y o
= 4X Call we g
N
Y 2
=-5X ~ Call A "gan
N
Y [N
=-1X" Call weg "gu"“
N
Y . :
= _AA — Call ‘i:ﬂ "Ry
T —— -

“4 4




BN low byte

Call wa "w
W

Y . o
Call HA "tpp"
N le :

Y - ,
= 02 Call wa "gav"
N

Y .
= 03 Call Eﬁ g
N I

Y 1
= 04 ) gall Eﬂ nan 2
N

Y [ .
= 05 Call #a "u1"
N

Y
= 06 Call Eﬂ "B
N[ - 2 ST

Y (-3
= 07 Call WA "1aA"
N

Y
= 08 Call nA "wia"
XN

Y 3
= 09 _Call-ﬁﬂ "tn"
N -

45



Call Eﬂ "ﬁuﬂ"

Ccall A "uAfn"

Call wa "Bumnal™

Y

ﬁiaaqmngﬁ high byte

g L)
i = 2x ' Call t‘ﬂ "y ,
N
Y
= 3% >w— Ccall ¥a "gw" '
N s
Y \ -
= 4X Call ﬂﬂ " T
N: —e - -
Y - T
= 5X Call l‘iﬂ "j’)"]"
N
Y .
= 6X Call WA "un"
N

A - <
Call WA "Lap"

46




8X

*9X

1X

]

AA

N

Call wn

"uya"

Call WA

-2
1] Lﬂﬂ]" ]

Call #e

call W#

n auﬂ

ﬁwuqmﬁgﬁ

Call we "Milg

@
” Lﬂﬂ"

Call #@

Haaqll

Call uw
L

"""

47



Call

z\:ﬁ Il.all
12
Call Eﬂ'"ﬁﬁ"
Call WA "gn'
(=1
Call #a "Lap"
Call wa "uyda"
'S
Call WA "tna"
Call HA "guu"

Call e “pyfqg"

( | RET :)
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0000

0000
0003
0004

0005

0006
0008
000a

000D

000F
0011
0013
0015
0017
0019
001B
001D
0026
0022
0024
0027
002a
002B
002D
002E
0030
0032
0035
0037

82
A2
0o
01

21
2B

- 7C-

B5S
20
3E
31
3E
D3
3E
D3

.3E

D3
DB

CB

C4

‘DB

CB
c4
3a
47
DB
B8
20
18
32
FE
cc

‘A2

00
00
21
21

FF FF

FB
80
00 30
8B
83
93
A3
00
A2
A2
a7
B3 00

4F
48 00
00 21

82

02’
E7

00 21
30

B3 00

INPUT FILENAME
OUTPUT FILENAME

: PROGRAM SPEAK. CLOCK

.
’

NATEE

- DIPSW

FLAG

Loop

NEXT

ORG 0000H
EQU 828
EQU A2H
EQU. 2100H
EQU 2101H

—_—-_____.____..———.-._..—__._.___.._.-._._____._—__

2500 A.D. 780 CROSS ASSEMBLER - VERSION 3.00]

CKSPEAK.Z80
CKSPEAK.OBJ

*****'**************

* MAIN PROGRAM TR

*******************

LD HL, OFFFFH

DEC HL

LD
OR
JR
LD
LD
LD

A.H
3
NZ,D_LY
A, 80H

SP,3000H -

A, 8BH

OUT (83H),a

LD

A,93H

OUT (A3H),A

LD

OUT (DIPSW),A

IN

A,00

A, (DIPSW)

BIT 0,a

CALL NZ,SPEK

IN

A, (DIPSW)

BIT 1,A
CALL'NZ,TIG_TOG

LD
LD
IN

X, (FLAG)
B,a -
A, (NATEE)

CP B

JR
JR
LD
Cp

NZ ,NEXT
LOOP
(FLAG) ,a
30H .

CALL Z,SPEK

53

DELAY PROGRAM

i SET STACK POINTER
; PORT 80=O/P,81=I/P,82=I/

iPORT AO=I/P,Al=I/P,A2 H=

+OFF POWER OUTPUT

READ DIP SWITCH
;BIT 0 ON

;BIT 1 oON

i NATEE=30



003A DB 82 IN A, (NATEE)

003C°  FE 00 . CP 00 - ;NATEE=00
003E CC B3 00 CALL Z,SPEK
0041 DB 82 i " IN A, (NATEE)
0043 32 00 21 LD (FLAG),A
0046 18 D1 - JR LOOP - -
: END MAIN PROGRAM
0048 .16 02 TIG_TOG LD D,2
004A |, DD 21 90 00 LD IX,DATASI
004E 18 06 JR SONG1
0050 16 10 SIGNAL LD D,16
0052 DD 21 70 00 LD IX,DATASO
0056 21 060 02 SONG1 LD HL,200H
0059 ' DD 5E 00 CKS LD E, (IX+0)
005¢C 06 FF LD B,OFFH
O005SE DD 23 INC IX
0060 - DD 4E 00 W/ SLDECH (T34 0)
0063 CD 94 00 CKS1 CALL SOUND
0066 05 § DEC B
0067 1D DEC E
0068 20 F9 - : . JR 'NZ,CKS1
006A DD 23 INC IX .’
006C 15 DEC D
006D 20 EA JR NZ,CKS .
006F (of) . RET
0070 80 3A 80 49 DATASO DEFB 80H, 3AH, 80H, 49H
0074 80 40 FO 61 DEFB 80H, 40H, OFOH 61H
0078 80 61 80 40 DEFB 80H,61H, 80H, 40H
007cC 80 3A FO 49 .DEFB -80H, 3AH, OFOH 49H
0080 860 324°80 40 . - . DEFB. 80H, 3AH, 80H, 40H
0084 80 49 FO 61 DEFB 80H, 49H, 0F0H, 61H
0088 80 61 80 40 DEFB 80H, 61H, 80H, 40H
008c 80 3A FO 49 DEFB 80H,3AH, OF0H, 49H
00350 66 3A FF 49 DATASI DEFB 66H, 3AH, OFFH, 49H
0094 E5 SOUND PUSH HL
0095 D5 PUSH DE
0096 16 00 SOUND1 LD D,0
0098 78 : LD A,B
0099 CD a6 00 CALL SOUND2
009cC AF | XOR A ‘
00SD CD A6 00 ' CALL SOUND2
0040 15 DEC' D

=2 A



00a1

00A3 .

00A4
00A5
00as

00As.

O0AS
00AA
0O0AB
00AC
00AE
00AF
00BO
00B2

00B3
00B5
00B7
00B9
00BB
00BE
ooc1
00C3
00c5

00C6
00cCs9
00CB
OOCE
0oD1
00D3
00D6
00D9

00DC

0ODE
00E1
O00E4

00ES5
OOES8
O00EA
00EC

O0EF .

00F1
00F4

00F6 -

00F9
00FB

20
D1
El
103°)
D3
59
2B
7C
B5
20
14
1D
20
C9

3E
D3
DB
CB
ccC
CD
3E

D3

C9

- CD

DB
CD
CD
DB
CD
CD
CD
DB
CD
CD

C9 -

32
E6
FE
cC
FE

cc

FE
ccC
FE

cc

F3

80

01

F7

80
A2
A2
5F

50

cé
00
A2

4E
81
E5
ie6
82
E5
20
6C
AO
E5
76

01
FO
20
58
30

‘80

40
8A
50
94

00

.00

01

00
02

00
02
01
00
01
21
01

01

01

01

SOUND2

' SOUND3

SOUND4

SPEAK1

JR NZ, SOUND1
POP DE

POP HL .

RET

.OUT (80H),a

b E,C_ _ -
DEC HL

LD A,H

OR L ,

JR NZ, SOUND4

INC D

DEC E

JR NZ, SOUND3

‘RET

LD A,80H
OUT (DIPSW),A
IN A, (DIPSW)
BIT 3,3

CALL Z,SIGNAL
CALL SPEAK

‘LD A, 00

OUT (DIPSW), A
RET

e A e e e e —— e o e

IN A, (81H)
CALL SPEAK1
CALL SPNART
IN A, (82H)
CALL SPEAK1
CALL SPNATEE
CALL SPUNNAP
IN A, (OAOH)
CALL SPEAK1
CALL SPEONGS
RET

LD (BUFF) A

-AND OFOH

CP 20H
CALL Zz,SP20
CP 30H
CALL Z,SP30
CP 40H
CALL 'Z,SP40
CP 50H
CALL Z,SP50



00FE  FE 10 CP 10H

0100 CC 9E 01 CALL Z,SP10
0103 FE AaA CP 0OAAH
0105 cc 9E 01 CALL 'Z,SP10
0108 3A 01 21 LD 2, (BUFF)
010B FE 02 - CP 02 —
010D 30. 07 . . . JR NC,XB
010F FE 01 . CP 01

0111 CC B2 01 : CALL 2Z,SPi1
0114 18 07 .. JR XA

0116 - E6 OF XB AND OFH

0118 FE 01 . CP T
011A CC a8 01 CALL Z,SPE1
011D FE 02 XA " CP 02

011F CC BC 01 : ' CALL Z,SP2
0122 FE 03 ' , CP 03

0124 CC C6 01 CALL Z,SP3
0127 FE 04 CP 04

0129 CC DO 01 \ CALL Z,SP4
012C FE 05 i CP 05 !
O12E  c¢C ba 01 ; CALL Z,SP5
0131 FE 06 "' CP 06

0133 CC E4 01 CALL Z,SP6
0136 FE 07 CP 07

0138 CC EE 01 f ‘CALL Z,SP7
013B FE 08 CP 08

013D CC F8 01 CALL Z,SP8
0140 FE 09 - CP 09,

0142 CC 02 02 CALL Z,SP9
0145 3A 01 21 LD A, (BUFF)
0148 .FE 00 CP 00

014a CC 0C 02 CALL Z,SPO
014D 9 _ RET -

014E 21 00 40 SPWELA LD HL,4000H
0151 11 FF OF _LD DE, OFFFH
0154 CD 2a 02 ) CALL CALSP1
0157 (of°] RET

0158 21 00 co SP20 - LD HL,0C000H
015B 11 FF 07 LD DE,O07FFH
015E CD 3A 02 - CALL CALSP2
0161 Cc9 RET - )
0162 21 00 cs8 JOUN LD HL,O0C800H
0165 11 FF 07 LD DE,O07FFH
0168 CD 2A 02 ' CALL CALSP1
016B c9 RET

016C 21 00 EO SPUNNAP LD HL,0EOQO0OH

016F 11 FF OF LD DE, OFFFH

"BR



0172 CD 2A 02 ) CALL CALSP1

0175 c9 RET -
0176 21 00 FO SPEONGS LD HL, OF00O0H
0179 11 FF OF LD DE, OFFFH
017¢ CD 2A 02 CALL CALSP1
017F c9 Co RET— - - _
0180 21 00 78 SP30 LD HL,7800H
0183 11 FF 07 LD DE,07FFH
0186 CD 3A 02 CALL CALSP2
0189 c9 RET .
018a 21 00 80 SP40 LD HL,8000H
018D 11 FF 07 * LD DE,O07FFH
0190 CD 3a 02 CALL CALSP2
0193 (of°] : RET
0194 21 00 88 SP50 LD HL,8800H
0197 11 FF 07 LD DE,O07FFH
01Sa ¢D 3a 02 CALL CALSP2
019D 'c9 RET -
019E 21 00 BO SP10 LD HL,OBOOOH
01a1 11 FF 07 LD DE,O07FFH
01a4 cD 2a 02 —§ CALL CALSP
0147 c9 RET g
01A8 - 21 00 BS SPE1 LD HL,OB80OH
01AB 11 FF 07 LD DE,O07FFH
OlAE . CD 22 02 CALL CALSP1
01B1 c9o RET
01B2 21 00 68 SP1 LD HL,6800H
_ 01B5 11 FF 07 LD DE,O07FFH
01B8 CD 22 02 CALL CALSP1
01BB c9 RET
01BC 21 00 70 SP2 LD. HL, 7000H
01BF 11 FF 07 LD DE,O7FFH
01c2 CD 2A 02 CALL CALSP1
01cs c9 RET
01ce 21 00 78 SP3 LD HL,7800H
01co 11 FF 07 LD DE,O07FFH
oice CD 2A 02 CALL CALSPT
01CF. 9 : RET
01D0 21 00 80 SP4 |, LD HL,8000H
01D3 11 FF 07 LD DE,07FFH
" 01D6 CD 2A 02 . CALL CALSP1
01D9 c9 . RET
01DA 21 00 88 SP5 LD HL,8800H
01DD 11 FF 07 LD DE,O07FFH
01E0 CD 2A 02 CALL CALSP1
01E3 co RET .
01E4 21 00 90 SP6 LD HL,9000H
01E7 11 FF 07 LD -DE, O7FFH-
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OlEA  CD 2a 02 CALL CALSP1 .

01ED C9S : RET
01EE 21 00 98 SP7 LD HL,9800H
01F1 11 FF 07 LD DE, 07FFH
01F4 CD 22 02 _ CALL CALSP
01F7 9 o RET :
01F8 21 00 a0 SP8 . LD HL,OAQ000H
01FB 11 FF 07 LD DE, O7FFH
O1FE CD 2a 02 CALL CALSP1
0201 c9 RET

0202 21 00 AS SP9 LD HL,0A800H
0205 11 FF 07 LD DE,O7FFH
0208 . CcD 2a 02 CALL CALSP1
020B c9 RET

020C 21 00 60 SPO LD HL,6000H
020F 11 FF 07 LD DE, 07FFH
0212 CD 2a 02 CALL CALSP1
0215 C9 ‘ . RET

0216 21 00 50 SPNARI LD HL,O05000H
0219 11 FF OF LD DE, OFFFH
021cC CD 2A 02 " CALL CALSP1
021F Cc9 RET

0220 21 00 DO SPNATEE. LD HL,ODOOOH
0223 11 FF OF LD DE,OFFFH
0226 CD 2A 02 CALL CALSP1
0229 Cc9 RET !
022A 7E ; CALSP1 LD A, (HL)
022B D3 80 OUT (80H),a
022D 06 45 ' LD B,45H
022F 10 FE DELAY1 DJNZ DELAY1
0231 23 ' INC HL

0232 1B ) DEC DE

0233 7a LD A,D

0234 B3 . OR E

0235 20 F3 JR NZ,CALSP1
0237 3EEE - —- _ LD- A, OEEH
0239 C9 , RET -

023a 7E CALSP2 LD A, (HL)
023B D3 80 OUT (80H) ,A
023D 06 45 LD B,45H
023F 10 FE DELAY2 DJNZ DELAY2
0241 23 INC HL

0242 1B DEC DE

0243  7A LD A,D

0244 B3 OR E

0245 20 F3 JR NZ,CALSP2
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0247
0249
0242

" c9

3E AA

LD A, 0AAH
RET
END
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Mos TMS2764
LSt 65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

SULY 1983 - REVISED JANUARY 1984

i TMS2764 . . . JL PACKAGE

® Organization ... 8192 X 8 -
{TOP VIEW)
® Single +5-V Power Supply
¢ PP Vep |1 Uzs| vee
® Pin Compatible with TMS2732A EPROM a2z 27jFom
& Al Inputs’and Qutputs are TTL Compatible a7(d3  26[dnc
as[J4  25] a8
® Performance Ranges: as{]s  24[Jae
N.AX ACCESS/ “E: ;:j] AN
MIN CYCLE TIME A3 e o ‘_]i o
TMS52764-20 200 ns A2 o 2003 Al
TMS2764-25 250 ns : Al gro 1o ;a -
TMS2764-30 300 ns- AOE 1 Ngas
TMS2764-35 350 ns g; B2 17506
TM52764-1.45 450 ns 03'E.13 ;G :] ),
Low Active Current . . . 100 mA {Max} ono 14 1500 w4 B

® JEDEC Approved Pinout

21-V Powctz”r;Supply Required for
Programming

PIN NOMENCLATURE

£

Fast Programming Algorithm I AO-A12  Addresses
o eon. z ! NI E Chip Enztle

N-Channel Silicon-Gate Technology £ TR0 e,
8-Bit Output for Use in Microprocessor- y GND -Ground
Based Systems NC No Connection

B PGM Probr?m
Static Operation (No Clocks, No Refresh Q1-08 outputs
Available’ with MIL-STD-883B Processing Vee P Foths Suppiy

Vep +21-V Power Supply

and L(0°C§to 70°C), E{-40°C to 85°C)_, or
M{-55°C to 125°C) Temperature Rangés
in the Future

B

EPROM Devices

4

description

The TMS2764 is an ultraviolet light-erasable, electrically programmable read-only memory. It has 65,536 bits organized
8s 8,192 words of 8-hit length. The TMS2754-20 only requires a single 5-volt power supply with a tolerance of + 5%,
and has @ maximum access time of 200 ns. This access time is compatible with high-performance microprocessors.

The TMS2764 provides two output control lings: Output Enable (G) and Chip Enable (E). This feature all.ws the G
control fine to eliminate hus contention in microprocessor systems., The TMS2764 has a power-down moda that red Jﬁes
maximum active current from 100 mA to 35 mA when the device is placed on standby.

This EPROM is supplied in a 28-pin, 600-mil dual-in-line ceramic package and is designed for operation from 0°C to 70°C.

5 23

operation

3

The six modek:of operation for the TMS2764 -

. St ™

ADVANCE INEORMATION

This document contains Information on & new produet,

_ TExas
Spacifications are mbjul‘m change wihout notice, INS:rRUMENTS

POST OFFICE £OX 225012 ® DALLAS, TEXAS 75265

s

#
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TMS2764 i :
65,536-BIT ERASABLE PROGRAMMABLE READ-ORLY MEMORY .

$331A0

m
o
o
o
=
O

s
v '

FUNCTION MODE
PINS) Read Output Power Down Fast Program Inhibit
Disable (Slandby)" Programming Verlfication Programming
E
20) Vi X ViH ViL Vie ViH
E T
122 Vit ViH X ViH viL X
Pom V| V X Vi
27 H H I Vi X
Vep
) Vee vVee Vee Vep Vep X
vee ’ !
(28) Vee Vec Vee Vec Vee | Vee
Q1-08
{1110 13, o] HI-Z HI-Z o] Q HI-Z
15 to 19)
. &
X = Vi or vy £
'i;::
read X

The dual control pins {E and G) must have low-level TTL signals in order to provide data at the outputs. Chip eanble
{E} should be used for device selection. Output enable (G)'sHould be used to gate data to the.output pins.

power down e

The_ power-down mode reduces the maximum active current 1;um 100 mA to 35 mA. A TTL high-level signal applied
1o E selects the power-down mode, In {hs mode, the outputs assume a high-impedance state, independent of G.
i e

erasure

Before programming, the TMS2764 is erased by exp'osing.lﬁ‘e §hip to shortwave ultraviolet light'that hes a wavelength
of 253.7 nanometers {2537 angstroms). The recommended minimum exposure dose (UV intensity x exposure time)
~Is fifteen watt-seconds per square centimeter. A typical 12 mW/cm2 UV lamp will erase the device in approximately

1{0 minutes. The lamp should be located about 2.5 centimeté{rs {1 inch} above the chip during erasure. After Ciesure,

all bits are et a high level, It should be noted that normal ambient light contains the correct wavalength for erasure.
Therefore, when using the TMS2764, the window should be covered with an opaque labal.

fast programming
Iote that the application of a voltage in excess of 22 V to Vpp may damage the TMS2764.

After erasure, logic “’0’s" are programmed into the desired locations. Programming consists of the following csquenne
of events. With the level on Vpp equal to 21 V and E st TTL law, data to be programmed is applied in parsllel to
output pins @8-Q1. The location to be programmed is addressed. Once data and addresses are stable, a TTL low-level
.vuise is applied 1o PGM. Programming pulses must be applied at each location that is to be programmed. Locaticns
may be programmed in any order. ' 5

Programming uses two types of programming pulse: Prime and Final. The length of the Prime pulse is 1 millisucond;
ihis puise is applied X times. After each application the byte being programmed is verified. If the correct dete is read,
the Final programming pulse is then applied, if correct data is not read, a further 1 millisecond programming pulsa
is applied up to @ maximum X of 15. The Final programming pulse is 4X milliseconds long. This’sequence of probram-
ming pulses and byte verification is done at Vee = 6.0 Vand Vpp = 21.0 V. When the full fasf:pycgramming routine
is complete, all bits are verified with Vce = Vpp = 5 V. A flowchart of the fast programming Joutine is shown in
Figure 1.

TEXAS
INSTRUMENTS

POST OF FICE BOX 225012 » DALLAS, TEXAS 75265
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TMS2764
65,536-BIT ERASABLE PRUGRAMMABLE READ-ONLY MEMORY [

T

multiple device programming

Several TMS2764°s can be programmed simultaneously by connecting them in parallel and following the progremm-
ing sequence previously described.

program inhibit

The program inhibit is useful when programming multiple TMS2764's conhnected in parallel with different data. Pr6~ g
gram Inhibit can be implemented by spplying a high-leve! signal to E or PGM of the device that is not to be programmed.

& ;

U

-

ADDRESS
FIRST LOCATION

¥

o Vee -6V
| vpp'-21v

DEVICE
FAILED

VERIFY
BYTE

It

LAST INCREMENT
AD‘DRESS? ADDRESS

»d ¢ PROGRAM ONE
1 ms PULSE

;', INCREMENT X
s

[
it

4

€ e

COMPARE
ALL BYTES TO
ORIGINAL
DATA

FAIL DEVICE
FAILED

DEVICE
PASSED

EPROM Devices m

VERIFY
ONE BYTE

PROGRAM ONE
PULSE OF
4X ms DURATION

-

Texas
INSTRUMENTS
: % POST OFFICE BOX 225012 ¢ DALLAS, TEXAS 75285 . :.'
kS N : :» e
>
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TMS2764 .
€5,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

x

logic symbol?

(10) EPROW: 8142x8
A0 ————— 0 I
“ ] -
A2 ———] 1)
) {2 SELLI
A3 —— (12}
{6) AVP—= a2
A4 {13)
{5) AV p—— a3
A5 e (15)
{4) 0 AVp—— 04
AB e " AgTer {16)
a7 BL__ AVI—an .
{25) AV Q6
AB = (18)
; Ag L2 X {19} ool
. 1 P AV —— 08
A10 (2;
St B9 \
2 ,
3 [PWR DWN] .
=/
| &
. EN
g 5 12, A I

1 This symbol is in accordance with IEEE Std 91/ANSI Y¥32.14 and recent decisions by IEEE and IEC. See explanation on page 10-1,

absoluto maximum ratings over opereting free-air ternperature range {unless otherwise noted)?

Supply voltage, Ve ... ooo. ... -06Vtwo7V
Supply voltage, Vpp ..... ..... ~-06Vtwo22vV
All input voltage ...... -0.6Vto7V
Output voltage .................. ~06Vto7V

Operating free-air temperature range
Storage temperature range ..........

2 Suesses beyond those listed under **Absolute Maximum Ratings’’ may cause permansent damage to the device. This is e stress rating only and functiona!
operstion of the device at these or any other conditions beyond those indicated in the *'R 'ded Operating Conditions’* section of this specilication

is not Impflied. E to absol i sted conditions for extendad periods may affect device reliability,

recommended operating conditions

.. 0°C1o 70°C
—65°C to 150°C

PARAMETEK : TMS2764 UNIT
MiIN NOM MAX
Supply voltage, Voe 4.75 ] 6.25 v
Supply voltage, Vpp .. Vece v
High-leve! input voltage, V|4 2 Vec+ Vv
Low-ievel input voltage, V| (see Note 1) ~0.1, 0.8 v
Operating free-air temperature, T [+] 70 °C

KROTE 1:  The algobraic convention, where the more negative {iess positive] imit is deisgnatod as minimum is used in this data sheet for logic voltage levels only,

3

A
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TMS2764 ’

65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMURY . |

electrical characterlstics over fufl ranges of recommended operating conditions

PARAMETER TEST CONDIIONS MIN_TYPT  max | unir -
Vou' High-level output vohage IoH = —400 xA 2.4 ) \ N R
VoL Low-leve! output voltage oL = 2.1 mA 0.45 v !
It Input current {load) Vi=0Vto525V 210 { A .
o Output current (leakege) Vo = 04V1525V +10 | pA |
Ipp1 Vpp supply current {read) Vpp = 5,26 v 5 mA
Ipp2 Vpp supply current (program) E and PGM at viL 50 | mA
icer Ve supply current (standby) Eatviy 35 | ma
fcc2 Ve supply current (active) E and G at V. 100 | mA

'Tvplcll velues are at Ty =~ 25°C and nominal voltages.

capacitance over recommended supply voltage range and operating free-air tempersture range, f = 1 MHz

PARAMETER TEST CONDITIONS MIN _ TYP!  max | Uit
C; Input capacitance V=0V 4 6 pF
C, . Output cepacitance Vg =0V 8 12 pF

'Typlc-l values are st T'A" = 25°C and nomins! voltages.
t

switching characteristics over recommended su
CL = 100 pF, 1 Series 74 TTL load {see note

p'p‘|y voltage range and operating free-air temperature range,
2 and figure 2)

TMS52764-20 | TMS2764-26 | TMS2764-30 | TMS2764-35 | TMS2764-46
PARA,METER MIN  MAX MIN  MAX MIN  MAX MIN  MAX MIN  MAX - il
ta(A) Access time from address 200 250 300 350: 450
ta(f) Access time frm £ 200 250 300 350 450 |
teniG) Output enable time from G 75 100 120 150 150 ns
tdis(G)¥  Output disable time from G 0 60 Q 85 0 105 0 130 0 130 ns
Output ‘dats valid time after
W{A) change of address, E, or G, 0 0 0 0 0 ns
whichever occurs first

NOTE 2: Falloll switching characteristics and timing measurements, input timing reforence Ievels ere 0.8 V and 2 V; output timing reference tavols sre 0.8 V
V.

and 2

# Vatue calculated from 0.5 volt delta to maasured output level; tdis(G) is specified from G or E, whichever occurs first. Refer 10 read cycle timing diagrem.

- e
el
Ercty

i)

EPROM Devices
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TMS2764
85,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY

recommended conditions for fast programming routine, TA = 25°C {see note 2 and fast programming
cycle timing diagram)

PARAMETER MIN NOM  MAX | UNIT
Vee Supply voliage (see Note 3} 5.75 6 6.25 \4
Vpp Supply voltage (see Nota 4} . 20.5 21 21.6 Vv
twilPGM) PGM initial program pulse duration (see Note 5) 0.95 1 1.05| ms

wi{FPGM) _ PGM fina! pulse duraticn (see Nots 6) 3.8 63 | ms

tsu(A) Address setup time 2 BS
tsu(D) Data seotup time 2 #S
tsu(VPP) Vpp setup time 2 I
tsu(VCC) Ve setup time 2 £S
thiA) Address hold time 0 us
thiD) Data hold time 2 ;_
[ E setup time 2 T
54(G) G setup time 2 s

fast programming characteristics, TA = 25°C {see note 2 and fast programming cycle timing diagram)

PARAMETER TEST CONDITIONS o] MIN TYP AAX | UNIT
dis(G)FP  Output diseble time from & (see Note 7) Cp = 100 pF !',, (o] 130 ns
ten{G)FP  Output enable time from G 1 Series 74 TTL load ! 150
NOTES: 2. For alf switching ch istics and timing mes: , Input timing reference levels are 0.8 V -nd‘2 Vi output timing reference levels are
O8Vand2Vv.
3. Ve must be applied siinultanecusly or before VPP and removed simultaneously or alter Vpp.
4, When programming the TMS2764, #0.14F Htor b Vpp and GND to suppress spurious voitage transiants which may dama,»
the device.
m 6. The initia! program pulse durati 1 is 1 ms &£ 6%.
) 6. The length of the Final pulse wilt very from 3.8 ms to 63 ms depending on the number of Initial pulse applications {X).
) 7. This parameter is only sempled and is not 100% tested.
2
o
®
s
(2]
23
(7]
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INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

SIS




-

i
i

read cycle timing

ViH
ADDRESSES
viL
VIH
E
ViL

TMS2764
$5.53€-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY
PARAMETER MEASUREMENT INFORMATION
V=209V .
RL = 78010
OUTPUT
UNDER TEST

/T\ CL = 100 pF
BN

NOTL: vy = 20 ns and t, < 20ns.

FIGURE 2 ~ TYPICAL OUTPUT LOAD CIRCUIT

o
i

g dis(G)

|
Noors
| e

|

Texas
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TH82764 ’
65,536-BIT ERASABLE PROGRAMMABLE READ-ONLY MEMORY !

fast program cycle timing

~ —
F PROGRAM *T— VERIFY ——a’ t[

|

f

Vi )

) >§ ’ |

ALDRESSES ADDRESS STABLE , DATA OUT VALID | ADDRESS N+1 |
Vi i 3

— = ‘

] ?
DATA IN STABLE HI-Z
]
tsull D)_ﬁ

Vep

Vep J
1,
Vee / ‘!— 5u(VPP)
|

. Vee+1 g
Vee /-I

Vee

VIH/VoH
a1-as
ViL/VoL

-

tsu{VCC)

=

Vig——-
E
viL

|
|

tsu(E)

T

m
o]
=
o
=
O
@
<.
(1]
o
0

ton(G)FP

tw(IPGM) ‘1——){
He—b]

tw{FPGM)

N R

|

|

|

|

l

y
K Vi —"1 !l -
PGM viL M L—Q’ t5u{G) l ; ‘

[~2]]

* ’

Texes Instruments reserves the right to make changes st any time In order to Iimprove design and to supply the best product possible.
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Nalional v
Semiconductor

general description

The ‘\4MS4C915/MM74C915 is a inonolithic comple.
mentaty MOS {CMOS) integrated circuit, constructed
with N nnd"‘P-(‘.hhnnel‘enhancement-mode transistors.
This circuit accepts 7-segment information and converts
it into BCO information, The true state of the Segment
inpuls can he selected by use of the tnvert/Nan.invert
control pin, A logical 0" on the Invert/Non-invert
- control pin selects active high .true deceding at the
Scoment inputs, A logical 1" on the Invert/Non-invert
contro! pin selects "active low true dccoding 8t the
Segment inputs, In addition 1o 4 TTL campatible BCD
oulputs. an Error output and Minus outout are avail-
able. The Error output goes to an active **1'"" whenever a
" hon-standard 7-segment code appears at the Segment
inputs. The BCD outputs are forced into a TRI-STATE®
condition when an error is detected. This allows the
user to program his own error code by tying the BCD
outputs to Ve or Ground via high value resistors
{(~ 500k]. The BCD outputs thay_also be forced into

——

TRI-STATE by a logical “1” on output enable (OE).

MM54C915/MM74C915 7-Segment-to-BCD Converter

The Minus output goes to'a logical 1+ whenever s
minus code is detectod and is useful ps a microprocessor
interrupt. The BCD outputs are In a fiow-though
condition when Latch Enable (LE) is at o logical =0,

and latched when LE is at 3 logical "1~

. The inputs wiil

not elamp signals 10 the positive supply, allowing simple

level t:anslation from MOS 10 TTL,

features

® Wide supply range

" High noise immunity
® TTL compatible fan oyt
® Selectable active true inputs
® TRI-STATE outputs
® On-chip latgh
& Error output
® Minus outptt

3V-15v
0.45 Voo typ
1TTL losd

: i
logic and connection diagrams

4 t
£ | Q—DO_

INVERT/KON IxvERT
towtany

G

-

=D
" o Doty | g |
o—Do_:JD_ 4

:.".;
O_DO_ ] 002}
juegsng N i lot
0—-{}0—1

l—on'

b,
~ot2?

LATCy 5
ENABLE |
% H

i

i

1 SPCMINT tNPyTS

13 17 " 3

o

INVERT Mtnys

Veo « ) ¢ CCONTROL QUT 1t pd g7

1" (3] ” 1] lu

L[]

'| ? 1 ]

‘ . 1 (]
SLGMENT INPUTS

t
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absolute maximum ratings
Voliage at Any Qutput
Voliage at Any Input
Operating Témperalure Range

~0.3Vi vee + 0.3V

0.3V 1o 18v

~65"C to +150"C
500 mw
3V 10 15V

Storage Temperature Range
Package Dissipation
Operating Vo Range

MM54C915 65"C10 11257 ¢ Maximum Vge 18v
MM24C915 -40"C 10 1857C Lead Temperature, {Soldering, 10 seconds) 300°C
dc electrical characteristics Min/qu limits apply across temperature range unless otherwise noted.
PARAMETER | CONDITIONS [ mn | 1ve MAX unITS
CMOS T0 cMOS$ '
ViIN(T) -Logicat 1 fnput Voltage vee = sv 3.3 4.5 v
' vee = 1oV 8 9 v
vee - 15y 125 1356 v
ViIN(D) Lagical 0" Input Voliage vee s bV 0.5 1.5 v
vee - v 1 2 v
vee s 18V ) 1.5 25 v
i 3
INTEY] Logical *1** tnput Current VIN 15V . 0.005 1 pA
1
Nty Logical 0" input Current VIN® OV ; -1 -0.00% A
VouT(iy Logical **1** Quiput Voltage 10 10 uA } s .
vee = 5v ! 4.5 v
Vee - 10V 9 v
vee = 15V A 135 k v
VouTio} Logicat 0" Output Voltage 0+ 10uA R ,
vVee- 5v 05 . v
vee s 10V 1 v
Vee = 15V 1.5 v
) i ‘ =
Ice Supply Current Vee = 5V ! 0.25 1 mA
Vee = 10v 0.75 2.5 mA
g Vee = 15V 4 1.00 3 mA
CMOS/TTL INTERFACE
VIN{1) Logical 1" Input Voliage
MMS4C315 Vee = 4.5V Vee 1.7 v
MM?74C915 Vee = 4.5V vee 1.7 v
VinNID) Logical “‘0” Input Voltage
. MM54C915 vee = 4.5v 08 v
' MM?24C915 Vee = 4.75v 0.8 %
VouT(n Logical 1" Output Voltage 10 = - 360 uA ,
MM54C915 vee = 4.5V 2.4 v
1
MM74C915 vee = 4.75v 24 v
VouTio) Logical 0" Output Voitage 10« 1.6mA . [ .
MM54C915 vee 4.5V 04 v
MM74C915 vee - 4,75V, 0.4 v
OQUTPUT DRIVE )
ISOURCE  Outpui Source Current Ta=-25°C,vg» ov,
P-Channel {Noe 2}
vee s 5V 1,76 -3.3 mA
vcc s 1oV -8 -1b mA
Vee - 16V =16 ~25 ) mA
ISINK Output Sink Current Ta=25"C.Vp - Ve ’
N-Channel {Note 2}
vee e 5v 6 a mA
vee * 1oV 20 a0 mA
Vee 16V 30 60 mA

wee)




ac electrical characteristics T4 - 25°C

PARAMETER CONDITIONS MIN TYP ‘MAX UNITS
tpd0, tpd1 Propagation Delay Time to Cp =50 pF
Logical 0" or a Logical 1 Vce = 5v 500 1000 ns
Vee = 10V . 300 800 ns
Vee = 15V 300 600 ns
toH. t1H Propagation Delay Time From RL =10k, Ct = 10 pF
Logical 0" or Logical {” Vee = 5V 110 200 ns
into High Impedance State Veg= 10V, 76 130 ns
. vee = 15V 60 110 ns
tHO. tH1 - Propagation Delay Time From RL = 10k, C|_ = 50 pF .
High Impedance State to a Vee = 5V - 150 250 ns
Logical 0" or Logicat 1" Veo = 10V 80 140 ns
. Vee = 15V - 70 125 ns
ts Input Data Set-Up Time CL =50pF . .
: Vee =5V . 500 1000 ns,
! . Vee = 10V 300 600 ns
i ! Vee = 15V v 300 600 s
tH Input Data Hold Time Cp =50pF
Ve = sV -150 0 ns
1 Vee = 10V -100 0 ] ns
! Vee= 15V -100 0 ns
CIN Input Capacitance : Any Input, (Note 3) 6 7.5 pF
Cout TRI-STATE Output Capaci- Any Dutput, (Note 3) .10 pF
tance r § = =

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be pusranteed. Except for ""Operating
Temperature Range” they sre not meant to Imply that the devices should be operated st these limits. The table of ";loctvlcnl Charactsristics*’
provides conditions for actus! device operstion. >

Nota 2: Thess specifications ®pply to translent operation. It it not mesnt to imply that the device thould be operated st thess limits in sustelned
opersation,

Note 3: Cspacitance is guaranteed by periodic testing,

truth table " [ cHARACTER BCD OUTPUTS NON-BCD
ATSEGMENT (D JC [ B | A OUTPUTS
INPUTS 23 [ 22 | 21 | 29 ["ERROR | MINUS
0 olo|lofo 0 0
( ofo]o1 0 0
| o|lofo i 0 0 ‘ ,
¢ ofo|tio 0 0 SEGMENT IDENTIFICATION
3 o0 {1 0 0 .
I | ol1]olo 0 0 =
5 o170 0 0 NIk
b ol1]1]o 0 6 g —
b o]1]1]ad 0 ()} y ¢
1 o 1|1 {3 0 0 =
1t 1/o0lo]o 0 0
9 1{pflo|n 0 0
9 1001 0 o
AR ENE 0 0
X P X[ %] x 1 i
All other input X X X X 1 0
combinations X X X X 1 0

X = represents TRI-STATE condition
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typical applications

Multiplex 7-Segment to Straight BCD

0
SEGMENT INFORMATION ,s,ffms ourrzcrs STRAIGHT BCD
LSt PARY -
W/MULTIPLEXED MMSACS15
1.SEGMENT l .
INFORMATION | PTITT, 10F o LATCH pmee—d> MINUS
aDiGITL) MULTIPLEXER r’ ENABLE ) ERAOR
1 1
DIGIT
SELECT
Memeory Expansion from 7-Segment Outputs
SEGMENT INFORMATION SL0 P Mins
LSI PART INPUTS — ERROR
WAMULTIPLEXED MMSACH1S
1-SEGMENT
INFORMATION 10Fs LATCH BCD
: | DIGIT LINES MULTIPLEXER ENABLE out
- sco
INPUTS
BATA JNPUTS
WE
START ~—p 2% :>
COUNTER M y 4
sToP ] -,
ADDRESS
m g
COUNTER
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SCL4543B

BCD-TO-SEVEN SEGMENT |

Preliminary

FEATURES

4 Phase Input Signal Reproduced on Qutputs for
Liquid Crystal Display .

#  Latched Storage of Input Coda

¢ Blenking Input for Display  Intensity
Modulation .

4 Readout Blanking for Hlegal input
Combinastions

4 Pin Compatible .with CD4056A {with Pin 7

Tied to Vgg) N
Balanced Output Drive Current Speciﬁcations

&

DESCRIPTION

The SCL4543B BCD-10-7 «Segment Latch/
Decoder/Driver is designed for use with liquid
crystal readouts and is constructed with comple-
mentary MOS {CMOS) enhancement-mode devices.
The circuit provides the functions of a 4-bit ‘storage
iatch and a 8421 BCD-to-seven segment decoder
bnd driver. The device has the capability to invert
the logic levels of the output combinations. The
Phase (Ph), Blenking (BI), and Lstch Disable (LD}
inputs are used to reverse the truth-table phase,
blank the display, and store a BCD code, respec-
tively. For liquid crystal readouts, a square wave is
applied to the Ph input of the circuit end the
electrically common backplane of the display. The
outputs of the circuit are connécted directly to the
segments of the readout. For other types of
readouts, such as light-emitting diode (LED), in-
candescent, gas discharge, and fluorescent read-
outs, connection diagrams are given on this data
sheet, -

Applications include instrurment (e.g., counter,

TRUTH TABLE

INPUTS QUTPULS
LD (Bt} P [0 CO Ao o ¢ ae 1 g]0anie
[ B K o XX X %00 06000 0fuwes
Y io o Jooeo[i v T iTol o
1 S 0 o0 b 1{0o1 10006 1
Vel e Joeevoly v o100 9
1 fol o foor alt 1t v1 00| 3
vjel o Tove a6 T oo T T
el o Jortolrer ve ef s
el e foervrelie vy o o .
t 101 o 101t af1 1 v0o0esn] y '
B S D OO )
] 01 0 fs 00|t v v 101 4]
t Jof o 10100000000 0awn
1 [] [} 101 1500006 00 0w
' o © V100006000 O]eew
1 ol o P10 t10 60000 8faie
v 1o o 11 10/00°000 0 0bea
' 1ol o J 1 ¢t 1000 000 o)awm
[] [] [ X X nn i .
. 1 ' ' fovsits 9 Ouwnt | Drguay

Comb.nateons -
Anove

R = Den't cave
I-Aho-tnml—u
'-'.-lm-dnnwnuna.n_wh & Musre wmevy %0 Po
!ucmun-«llb-mn,-«wlh-a
'-cmmub'unwn.*lh-|
" ¢ Dments wion 1 BCD ¢ 0y g pveonetly suaied sen LD * 4

LATCH/DECODER/DRIVER

L ——

CONNECTION DIAGRAM
{all packages)

Voo BT (‘] e d c b ]

| 11 I ] | }

16 15 14 13 12 11 10 9
SCL4543B .

1 2 3 4 5 6 7 8

LT T T 17177 '
LD € B D A Ph B vgg .

Add suffix for package:

C  16-pin Cerdip

D  16-pin Ceramic )
E  16-pin Epoxy :
F  16-pin Flat -1,
H  Chip .

~

RECOMMENDED OPERATING CONDITIONS
For maximum reliabllity: ——
DC Supply Voltage  vpp - Vss 3t 16 Vi

Operating Tempersture Ta
C, D, F, H Device " 5104126 0C
E Device _ 401to+B5 oOC

DVM, etc.) display driver, computer/calculator

-, display driver, cockpit display driver, and various ;

dock, watch, and timer uses,

BLOCK DIAGRAM

18 Vo eringg
"“ Vgg* Ping

DISPLAY

N EC N

[
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ELECTRICAL CHARACTERISTICS

*

STATIC CHRACTERISTICS !

2 e 3 ]
PARMMETER Voo | conpitions |_Tiomw TC Tuan | o
{Vdc) Min. | Max. ! Min. | Typ. [ Max. | Min, Max. .
QUIESCENT DEMCE lopl - .
* -4 CURRENT 5 [Vin=VesorVpp | — 51 - Joos| 5| - [150 |pade
. . 10 1 Allvalid input - 101 - 0.1 10 - 300 :
15 | combinations C— 15 -~ |02 15 | - 600

NOTES: ' Remaimm Static Elsctrical Characteristics are listed under “SCL4000B Series Family Specifications”,
? Tion =-65°C for C, D,F, H device.
=-40°C for E devlcu .
Tmc.,-*ﬂS CforC,D,F, H devvce -
=+ 85°C for E devnce. .
* This dewce bas been designed for balanced output drive current xpec’facnions. Consult Femily Specifications.

| DYNAMIC CHARACTERISTICS (Cy = S0pF, Ta = 25°C)

Vop ; . |
PARAMETER van) Min, Typ. Max. Unhts
PROPAGATION DELAY TIME L, topy, =) s | n‘oo
. . " ) | . n’
. -10 - 210 420
15 ¢ 160 320
OUTPUT TRANSITION TIME rLH. \ - - :
’ - - - ns
; 10 2N N 50 100
L J 16 - 40 80
MINIMUM DATA INPUT SETUP TIME Letup . .
] 5 - -40 0 nsg
10 - -18 0
- 16 - -10 0 ¢
MINIMUM DATA INPUT HOLD TIME thotg : y
~ - ‘ 5y - 40 BO ns
LIk 0 10 . - - 1B 30
- 1 16 - .10 20
MINIMUM LD PULSE WIDTH ; PW o , '
\ 20 5 - | 125 ‘250 n -
. . Jo e 50 100
) 16 - 40 80
’ * y
i \
\
Veu, DRAM VOLTAGE (Véc) { 50
W16 14 12 10 8 8 4 2 - & [N
T T 1 R g o Voo = 18 Vée
-5 V4
i ;" i e w74 10 £ b - .
] Voo = =10 Vie: // -15 E E 0
] v 0 K g ;: Voo w10 Vic
:-* g(s’ § - g 15 ]I
\j . K13 X 10
Vou=~15 va J 40 g 2 s v.,.'-slu: 1.
5 T Tam2Cy4s 2 0 2 4 ¢ & w1 u 20
=50 ) Voo DRAIN YOLTAGE (Vec)
h\ - - o
Typical P-Channel Typical N-Channe!
Source Curront Characteristics * Sink Current Characteristics




LOGIC DIAGRAM

L] T —
’ .
81 7
Voo =Pt
Vag~Pins
r 9
0

L T o>

e
¢ 20 >o |
o]

LB S >on

\APPLICATIONSINFORMATION i
CONNECTIONS TO VARIOUS DISPLAY READOUTS

————
SCL4543B One of Seven Segments
Ouwput .
0 N

LIOUID CRYSTAL

{tc) ReADOUT

Common
Bachplang

Ralg
04 3

Squsre Weve

tVgs to Vpp,

<
LIGHT EMITTING DIODE {LED) READOUT

Common ‘ Common y ? Voo
Cothode LED Anods LED
A — e = -
SCL45438
Output ; Y---
rh =" f——
Y - - LO—MJ
oo > - Ph
T Vss ] %
= Voo

Note: Blpol;v trandstors mey be sdded for 9ein {for Voo <i1ov or lout > 10 mA).

INCANDESCENT READOUT

Appropriate

Voltege
]
| e
KD =
* §CLa543B
" Output
14
Vss

FLUORESCENT READOUT

SCL4a5438
. Qutput

(L]

Vss

. S

Filsmeny
- Supply

L Vgg or appropriste
= voltsge below Vgs.

Y] -

‘SCLA5438

GAS DISCHARGE READOUT

Appropeiate
Votisge

A

Output
()

75




| _CMOS 14-STAGE BINARY
S COUNTER AND OSCILLATOR

FEATURES .
. /
4 14 Fully Static Stages CONNECTION DIAGRAM .
¢ 10 Butfered Outputs Available (8!l packages)
¢ Common Resst Line :
¢ BMHz Counting Rate @ 10Vdc . \ T
¢ Al Active Oscillator Components on Chip for Voo Q;o Q'B c}g T l¢ ’a— ?—
R-C or Crystal Control
yee ) 16 15 14 13 12 11 10 9
DESCRIPTION ' . 1 ) | SC‘;“S‘;AB 2\,
The SCL4DG0AB consists of an oscillator section 1 T I I T I T T
and 14 ripplecarry binary counter stages. The . Q12 013 Q14 Q6 Q5 Q7 Q4 Vgg

oscillator configuration allows design of either R-C

or crystal oscillator -circuits, A Reset input is :

provided which resets the counter to the all-0's X Add suffix for patkage:

state, A high level on the Reset line accomplishes 3 16-pin Cerdip

the reset” function, The state of the counter is ad- 16-pin Ceramic

vanced one step in binary order on the negative 16-pin Epoxy

transition of the Clock input §. All inputs and out- 16-pin Flat

puts are fully buffered. Outputs are svailable from Chip d

stages 4 through 10 and 12 through 14.
Applications include timers, frequency dividers,

delay circuits and counter controls..

ITMmoo

RECOMMENDED OPERATING CONDITIONS

TRUTH TABLE " For maximum reliability: '
cLbek | RESET | OUTPUT STATE h DC Supply Voltage  Vpp - Vgs 3t016 Vdc
/. : e . " Operating Temperature TA
~ stare . C, D, F, H Device ) 5510 +125 oC
x ! [AfOuisunr eratow E Device . -40to +85 ©C

X = Don't Care

.
’

LOGIC DIAGRAM

-~ " oo C « o

R P FOF

e Y ‘e o e
o 7y nvora ren e
SO o . § &
- L] » L
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ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS'

N 3 v 3 .
PARAMETER Voo | conpitions | Ttow $B5C Thian® | iy
Vdel Min, | Max. | Min. | Typ. | Mex.| Min. | Max.
QUIESCENT DEVICE loo] 5 [Vin"VggorVpo| - §°{ -~ loos| s - | 150 |uAde
CURRENT 10 | AN valid input - 0] ~]01 ] 10 - | 300
15 |combinations - 15 — 0.2 20 - 600
OUTPUT HIGH (SOURCE} (i, .
CURRENT ' : .
C, D, F, H device 5 |Voyr4.6V -0.151 - {-0.12]-05 - 1008 | - |mAde
10 [Vou 9.5V 037 -~ |03 [-115] - |01 | -
15 Vg, =135V =1251 ~|-1.0 |45 - |-068 ] -~
Vin=Veq or Vi .
E device 5 (Vourt6v  Joo14] —{0a2]0s - 010 | -~ ImAde
10 |Vpy 9.5V <035) -~ 1.03 [-1a5] -~ lo2s | _
15 |Vou=13.5V 12 |. ~[-10 j4s - |085 | -
Vin*Vys or Voo
OUTPUT LOW (SINK} lo1 s
CURRENT
C. 0. F, H device 5 |Vop=0.4v 15| —{ 0.12] 05 - 008 | - [mAdc
: 10 {Vo 0.5V 037f —103 10| - o1 | -
15 (Vo =1.5V" 1250 - | 10 | 58 - ]o63 | -
. Vin=Vgg or Voo N
£ device 5 [Vo=0.4v 044 ~f 012105 [ ~ [o10'[ = |mage
10 |V =0.5v 035} =103 |10 | - Jo2s| -
15 |Vo, ~1.5V 12 ] -f10 |58 | - |oBgs | — !
Vin=Vsg or Vg v )
NOTES: ! Remaining Static Electrical Ch}rmuislic: are listed under “SCL4DO0B Series Family Specifications”,
> Tiow =-55°C for C, D, £, H device, R
= 40°C for E device.
Thicn = +125°C for C, D, F, H device, N/
=+ 85°C for E device, 4
DYNAMIC CHARACTERISTICS (C = 5'0pF, Ta =25°C)
Vpo i
¢ PARAMETE!? , v} [ Min, l ‘Typ. , Max, l Units
CLOCKXED OPERATION /
PROPAGATION.DELAY TIME :
Clock 10 Q4 uH by 5 Jied 650 1300 [ ns
10 - 325 650
15 - 260 520
QitoQj 44 [CYRVR rovey 6 - 150 300 ns
0 | - 75 150
! 15 3 60 120
OUTPUT TRANSITION TIME trume tra 5 - 180 360 | ns
10 - 90 180 .
- ' 15 - 65 130
MINIMUM CLOCK PULSE WIDTH PWe, § - 100 200 ns
. 10 - - 50 100
. - 15 - - 40 80
- MAXIMUM CLOCK FREQUENCY feL 5 2.0 4.0 - MHz
w0 | 40 .80 -
’ 15 5 10 -
MAXIMUM CLOCK RISE AND FALL TIME Lew treL 5 ['15 - - us
10 15 . - -
15 5 - -
RESET OPERATION ;
PROPAGATION DELAY TIME ) trme 5 - " 300 600 | ns
! 10 -] - 150 - 300
. 15 ~ 120 240 .
MINIMUMRESET PULSE WIDTH PWa 5 -, 150 300 | ns
10 - 75 150
15 - 60 120
RESET REMOVAL TIME Jtem 5 - 250 500 | ns
10 - 125 250
15 - 100 200
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Vee. DAAM VOLTADE (Vé<) )
20 -8 18 14 12 10 8 -6 4 2 0 ~
v ! s'va - ] ¥ g
s W= c g .
—t=T<1 L0 o o e ™ 15 Vée
Voo =~ 10 Véc .|5§* — & 12 = .
o 20X £ 10
' 25 S £
Vg = - 15 Vée 2 3 8 Voo = 18 Véc
a 3
£ E . 5, < j
E 3 2414 Voum s Ve —— 7, m28°C
* Ra) g 1 1 1 1
Tamac 0 2 4 6 & 10 32 14 15 18 20
Voo DAUX VOLTAGE (Véc)
Typical P-Channal Typical N-Channel
Source Current Characteristics > Sink Current Characteristics

TIMING DIAGRAM

t 2 4 8 6 2 64 128 256 812, 1024 2048 4096 8192 16,384
mu-‘u1;1ru*‘u*‘U‘WJ-TU"WU“1u*1J‘“U“‘U"1J‘1J“HU‘1J'
Ao —0 ) 3

as¢ _ r—'l_LLL-L_'l_LLLLL
os {1 AR A C R e MO 30U ] |
o Kevaiziudarton, i B4 R kil | I
a7 — Jeen WO I WAST. AN ey WL IO ¥ |
as P UzR 105 3a ' 1L .
as =D SRl A S N én o -
ato : DAL _ L 8 A5
a1z % TN MY 47 e I
012 : M gy N
ata ~ : S | T

TYPICAL COUNTER STAGE

78



APPLICATIONS INFORMATION

TYRCAL vALLLS ol .
aILLATOR "y ol woman | !
PRt NCY w | an v Voas WV

"o @ | « |, ¥
T | @ [eigr Y]

R el @y | o8 | es1pt e

W oang s ® | seays,r [

158 Arey e | @ | e &)

[ - o8 | vo0pr []

Typical RC oscillator circuit

nTAL |

€

14 sTagg ]
tountIn

sMQ < Re< 100M
Rg== (5X-» 10X) RS(XTALl)

&5l
CotCr CLIXTAL) .

Typical crystal oscillator circuit

[scLavsoas ~ """ 777

!
|
]
|
L

TV?KIL CW'W!HY VlLU‘l
POA DM RATION

WPUT AT v, -) vou LT
Rge 130 & Qm VO ¥
Ry +390 k2

rew uUSE wwEn InPyT IICNALS wiTH
S\.O" ll!,l FALL Tiwg ang ustd

Input pulse-shaping circuit {Schmitt trigger)

Tty eme
Yoo
[ S e '
Vas
+ r .
A ] ve :
vpastilt | Yo
t ag sag
Re-Wy v *
b e

Input circuit characteristics for pulu-;hapmq

circuit.
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5406./7406

Hex Inverter Buffer,/Driver with Open-Collector High-Voltage Output F

Schottky TTL Higl';-Speed TTL Low-Power Schottky TTL Standatd TTL Low-Power TTL ,'
. Package . ] Package N Package N Package Package
c D b -
Device Type cleTmlcr De-vlce Typelc B mlcF Device Type clP|mice evice Type clFImlcF Device Type cleTmicd |
| SN5406 4 O] v,
T.1. g T SN7406 ] !
F 15406 /F MINOE 1D, F Q)
FAIRCHILD FCHUE/FCaNDE_ [GalP O
MOTOROLA - - SNULE P
DM540L 1 Oy WD)
N.S.C. P DMI406 ) QNG
PH"JPS N7406 i
S5406 FAOIAd)] — fwd !
SIGNETICS N1406 F wlao) !
SIEMENS FUHAB) [
FUJITSU
HITACHI HDM06 3P ()|
MITSUBISHI 08 B
NEC
TOSHIBA 10406 P
Electrical Characteristics SN7406,/SN5406
. absolite maximum ratings over operating free-air tempersture range
Supply volings, YOG W Opwiatig Uvwran m.u' -5°C tu 125°C
out Yoltage 5.5V tenporaiyie rwgs  {5NTE vC 16 10C
Otl-atate (high-lovet) voltage &, Storayy lenymeaiuts sange —$5°C 1u §50°C
appiied 10 0ORN-LUIlLCIDN Oulpuly
fecommerded opuraling conditions . / 2
SN5406 SN7406
MIN__NOM__ MAX | WMIN__ nowmax | YT ) . '
Supply velise. oo _ 4. -5 5.5 (4. S .| v n
High-level wilpul voftsye VOH » | v 1
Low-isvel output owran, iqy . 30 i a0l ma , |
Oporating trew-ai tonporaiuse, T4 =85 1| o Wl ‘c

electrical characleristics over recommended operating
fréo-air temperature range

PARAMETER TEST CONDITIONS t MIN TYP§ MAX [uNnT
Vin High-loval st vohage 2 v
Vip Low-lovel input vullays 0.8 v
Vi Inpuit otainp voitage Vo =MIN, | =izinA l5) v
Voo=MIN,  Vip =V mes,’
10w High-tevel uipul ourrent vg:-mx IL=VIL mes 250 | pA
VCC® IR, Vygaav, 0%
gL = 16mA &
V’OL Low-lovel output voltagy VOOSMIN, Viqsiv v
Y : 0.7
- 10] =MAX /
i it ourrent at VECEMAX, VimSsV . 1| wa
Maxmmuin 1pul voltage
by High-level nput owrent Voo=MAX, Viys=2.4v W] uA
iy Low-kovol inpul ourrent Voo =MAX, V) =p.4v =1.6] ma
lgCH_ Supply curren) Veo=MAX Tolas, outputs gh 30 48] mA
1Gcy_ Swply owrent co T vtal, oulputs ow 32 51| ma
i Avetaye pur yats
v ” A
ice Supply ourrent co=~bv (503 dury oyate) I m
Propagelion dolsy time, . .
vV 5v, . 0 H
'PLH luw-10-hign-level oulput ooV Tan2sg i ! "
Propagation dsisy hima,
Co=I%F, R =il 1]
{PHL hgh-to-low-lvet output L ol L o il

Pin Assignment (Top View)

0]

Voo $A ey 34 BY 4

fie) [ () i) L (505,

] 1
[LYL I TR § Y Onb

?oultlv- g
Y.A

Schamatic (each gate)

Yo i

outPUT

UND

‘06 CIRCUIT

Hesistor veluws shuwn sre nominal and In ohms.

1 For uatituns shown 83 MIN w MAX, use the .nuquu’lv-ulu- spvtind urdar

AN typroal values v a1 VGabY, Ta=28C,
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5493 ,/7493

4-Bit Binary Counter

\ Schottky TTL High-Speed TTL Low-Powar Schottky TTL Standard TTL Low-Power TTL
P;c‘l.('l-\dﬂ Packags . Packaga . Package . Package
Davice Type —1—| Device Typs | ~—— - Davien Type ==~ 4- 1--{ Davice Typa Davice Type ot o]
B0 YP* SR M[cF PIMmcF c[Pmcr clpmicr
LT USSR [ CI% ENEED KRR
Tl SNTG§8) o NI A t Nt SNT4L Y TN T
Twi1 481 ww s [ 1141 M4 1 M9%) " L]
FAIRCHILD T A UM Can . DY
MGSEN) o
NOTOROLA IR T IR N
MY 593 e DM3E7) P o] wnomsaes T [
KS.C o - DML 597 i TIM47) SAPED) DM741.93 KA TIE]
PHILIPS NaLTa3 1 1 §3221 1493 [T
54493 A W
SIGNETICS ML sa A N7413 Fam)
SIDMENS FLIT @
FUIITSU
HITACHI HOT4L 59 °1 HD 74934 /MD2520 | Py
VITSUBISHI MIaLS91 2l V53298 P
NeC 7 »PB223 P
TOSHIBA - TR T
Electrical Characteristics SNS541.593A/SN74LS93A Pin Assignments(Top View)
tbsolute maximum ratings over operating {ree-sir temperature range ® @
ve WBUT g, op 0c  Op'™NPUT’
Swooiy writage. Voo v Oporating froe-awr [ sHsas] - $5°C wo 175G ¢ mmf."ﬁ J_cu_ﬂujl
it voitage W | temparature eange’ [SHILS TC v 10C J LS Sl S S S D S )
heremtior vollaga {sec Nota 1) 5.8V Sterags lemperature rangs ~65°C to 150°C I ] ]
N . 2 0a Op Oc  op
recommended oprating conditions v L. s
X 04
y SNS4LSO3A SN74LS93A T o —{Ro
MIN_ ROM MAX | MIN NOM MAX Ro1 Py Raz,
S xely volagn, Voo - ) 485 5 ssle s sasf v Y l
Lgriovel output ewceat, Ioy 400 490, b2 TR e 1,'_}"‘ ’MWJ
|
Lowdevel mutput awrrent, ioq 4 8] mA INCUT Bay, Ry, NG Vog NC NG nitHoz. NC VEc NG NG WG
Cont frequency. feount A woput ° 32 g 3 MH? positive logic: see function tables
8 tnput ] .16 o 16 Function Table NG No mniterna! connection
P it A tnput = ;; T COUNT SEQUENCE 2
e width, ty, 8 input b & '9IALSEI. LS (See Note 3,4) Functional Block Disgram
Rese! inputs 15 15 i el
Brwt mactve-s1a1o sofum, Togy [0 25 ns COuNT |._OUTPUT
Doerating trog-air tempersture, 14 ~55 128 0 W[ C Qp Q¢ Qg Qa (see Notes)
o " " ]
slectrical characleristics over recommended operating Y t t t :
{ree-eir temperature range 4 IS PNET. Bl
PARAMCTER » TEST CONDITONS { MIN TYP§ MAX [UNIT ) oD b on
Vi High-tevt Input vollege - 2 v 4 [T wrut 8 .
iy Low-lovel Input woltago p.af v 3 L OH L H
[ Inpul clemp volingo VGG =MIN, Iy= - IimA -8 v ¢ Lo oH oL
~MIN -2V, " . :
Yon  Mignleval output voltage Voo TMN. V= 2v 27 i v LI TR T oy pllULL | o
' Vi 0.8V, gy« ~ 40004 s H oL oLL
Voo =MIN, Viy=2V, H H
v, Loweidd onput veliaps 0.35 o8| v 3 Lt
oL . Vi =0.0V. gy = Bma oW oL owm oL .
. Wput ourrant a1 :":'“"""' VOEMAX, _ Vv : ! - N HoL.H W LKL
L menmuminout setinne b2 _Jve o wax, vy s sv S——— 2 |wowoL oL .
w oevel :"1 i Voo =MAX, Vy=2.7v :: A S A
M inout exweont oot cc et z 5 " " H H: H L -
B input - 0 15 H H: H H %
Low-level Any rotot 04 .
M ot cuxrrent A orut (Voo wMAX, Viwp av ¢ 74] mA RESET /COUNT BT
B wnput 16 ‘BIALEDI LRI (Ser Note 4) o &
Short -onrouit ] snsaLs |20 100
-\, RESET INPUTE) PU . . ,
105 output ouerent o Voo rMax [snncs [ =% "ol ™ :SE ! RUT S ZUTO TQ 93A.'LS93,'Le3
ICe Sty current VEC TMAX. Ses Note 2_ v | A R 1 "o S e o 4-BIT BINARY COUNTER
B tom A to oviput Op B 2 42 ™ NT
™" [ ¥om B 1o output Op 16 ! L : gg:’m
X i
‘—:Eh"—— from A 10 output Op :: :: ns -
- NOTES: . .

T’L’L rom A 1o outpat Op vee=sv, 48 LI . )
PHL TaAm2sC 46 . 70 b Ths is the votage betwoen two emitters o1 & multiple-emitter transister, For this eirouit,
Ly . 1] [3 1his rating appiies botwean the two Ag inputs,
oy ] O™ 8 to output Og CL=1%F, W7 i ™ 2.16C s massirad with all outputs open, both Ro Inputs prounded foltowing momentary
Iy N = 22 7T 3% ooneaction 10 4.5V, and aft othot inpuls grounded.

_LLL Fom B o nutput Og ' 23 »] ™ 3. Output Op s conneated to input B,

1 - 3 5 4. Hetagh lavel, L wlow Ievel, X wirrelnvant,

-F. %om B to autput Op 3 7] ™ 5. The J and K inputs shown without oonnection are for referance ody end are humotionally

Pl a1 & Wph fevat.

Py | fom Set-t0-0 to Any outpul 26 401 ns

1Fa condtions shown 88 MIN or MAX, ush the &

14D iypioal values are o8 Vo= 8V, Taw25C,
#Not more than one output should be shorted at & time,

)
$04 outputs are tested ot 1oL = 16mA plus the fimit valup for li for the @ input, This permits drivi

¢ lmax

Q

Y

1pLH=pr

delny time, fow-to-Ngh-leve output
i

81

Pproprino value speoitied undsr recommended operaling condtions for the applicable typo,

1

ng the B inpift whin ‘maintaining full fan-out capabiiity,
1pHL “propagalion delay lime, Hgh-tto-low-level output




64121 /74121 Monostable Multivibrator with Schmitt-Tri gder Input .
~ Schottky TTL + High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL.
Package Package Ps ‘tage Packags Package |.
Device Type - Device T - Device Type r— Device Type Dexice Type —
P C|P|MCF| yp’cPMcr P C|P{MicF C|P|M|cH s Ci{P|M|cFi
T SNSIIY| I wi| ShsaLi21 SPINTI
A SNTEI2} 19N SNTIL 121 I A
T MSEI21/T 9503 (¥ fs F (]
FAIRCHILD FCH1/FC8603 [D1]PT)
MCS4I21 X0 ]
MOTOROLA NI Coilei] JFu;
DMS412) SN fwed
NS.C. DMTaI21 I[N
PRLIPS - FIKI0t/14120 [2
. - 554121 FhlA]  fw) &
SIGNETICS NIdi7) oA [wi
SIEMENS FLKI0f [
FUATSY
HTACH HDMI121/HD2843 | O|PD
NITSUBISH! M$3321 PD
NEC
4
TOSHIBA TDIITIA )
Electrical Characteristics .SNS45121,5N745(21 Pin Assignment (Top view)
sbaokite maximum ratings over operaling {ree-asir temperature range L) '
. vee w & o
Tore witoge WE T ™ orraref e b =8 1 we YT ::.c ,;’ "‘;’ - . “,-"!u."{., NC-No internal connaction
ineal eetige I [ orture tange | s 0Cw M D0 0] ] L b "91R NOM
Stiange fompenstyw nage 63Cw 150C 1 D 21 int= 2k NO
- Py b ‘LI2Ripg = k2 NOM
recomendad operating conditions ® ;
= ]
SN54S 121 SN745127 ! ‘
MIN NOMMAX [MIN NOMMA©~ | ™" | LD :
s ss ban oy a4y v 4 y
e L !
R AabiDsOa0slal
| IS ¥ 1 Ys NC AI‘ A2 B 0 GND
| I 1 ] v -5
Tiwmal Wevng corstrtents Bror ’ R 2 < Function Table
Tl o ¢ ¥ I e L g 3 .
Lramst hmmp Crprcatrnes, Cre” 0 3 oo 7 lﬂ._ !_.lll (See Now)
[ me W (O INPUTS OUTPUTS
o wirmn % 3 Al A2 Bl a & V!
L R T . 35 . (1] ° re 3 L X Hi L H
¢lectrical charscleristics over recommended operating X L H| L H
free-air temperaturs range b X 4 t] L H
i PARAMETER TEST CONDITIONS t  TMIN TYP § MAX [UNIT TR OH x|t H
Y1+ Pontva-poing ihreshold voltage Voo = MIV A wout * .4 2| v H i H v
Yr~_ Negstivegrung Brestold vollage | Voo ~MIN A oput 0.8 1.4 v , ] H Hl L v
Y1+ _Poutive-gong threshold voltage [VoowMIN 8 wput 1,88 2] v . i i H v
Y1 Nrpaile-pang Tveshold voltage | Vo w MIN B maut (XD v oo L 2 Hn v
vy input ofemp voliage VECTMIN,  lj= ~ Z17mA 18] v H x L HHn v
YOK __ Huh-aval outpyt veltaga Voo =MIN, gy =MAX 2.4 34 v . .
VoL Lowdewsl output vaitigs Voo =WIN, tgy - WA N By s?hemutccs of inputs and outputs
= N - v,
y et ourent gt VeoeMAX, Vimssv 1| ma Vee ¢
marhmum inputl voltage fon
. High-evel inputl ourrant VEo™MAX, Al or A2 0f pA
M Hghsevel tnout ewreont Vym2.4v B 0| at NruT --
. ; Voo™ MAX, Al or A2 =18
"L Low-evsl mout owrrent Vy=0.4y B =3.2] mA auteyr
- $4 Famly -20 et -
.
los  Short-oiroutt output ourrent Voe~MAX W Famiy =18 ey mA Roq NOM .
Ouenoant N 2% WPUT aan am
[ s ourrent Voo~ MAX A
oG Suply ouer [ Tragesd IR Al aw B 121 R, - 130 1 NOM
P . o - Az 4 w4} Rxn . . J
Ly :::‘:‘:t‘wv I'J:::'Mb:.:;:w . 85 0 m B 2.0 e 171 g - 260 11 Nam
Propagation delty tm, low-1o-hgh: | YOC™ $V FOUIVALENT OF SACH INPYT TYPICAL OF BOTH OuTPyTY
WLH tevel O output from B input Ta=25'C  |Cy= pF, » $8{ m
s, ProoRgalion delay time, hohiodom |CL = 150F. [Rint 1o Voo »% NOTES 1A, M=bigh tevel (sesaty ateta), L=low lovel (sirady siste), 1w ransttion Hom
M. lovel O output_trom aither A et [PL 4000 1 = e Tow 10 hgh Iavel, | = transrtion from hgh to low level, J1 wone
Procagation delay time, high-to-tows - R high-level puiss, 17 =one low:level puise, X mirrstevant (any irout, inohuding
LTS tovel O output from B input 40 s m transitions), !
vel O outpu! ey 8. To uss the interna! timing resistor conneot Rimt % Vee,
tefout) DB width obiained vaing Voo sy, C1=80pF, e 150 ne *0. An external timing capscitor may bs come01ed batwesn Gy (poitive) and
inlerng! timing resistor Ta=1tT Rint to Voo . Rext/Coss,
tafot) Pulse width obteined with Cy=~IsF Cy=0, 50 D. For soowrsie repeatable pulse widihe, tovect an external resistor betwaen
x ns Rexy /Coxt 80d Voowith Ajpy coen-okouited,
- Tero timing eapsoltance R =200 Rint to Voo ozt “Cont cC int
~- 11! betwesn
Puise whith chiaied vaing Gy 10057 | Ay=100 ]| % 350 o e E. ‘:‘o oblin varmble pulse widths, conneot external waluss resistance
telout) int @ Roy(/Coxy and Vg,
axternat 1iming resistor Jer~1wF, Ry =100 [] 7 $[ ms .

tro

sondhtions shown 8 MIN ot MAX, use the aporoprinte veluve soeoified under resom m ended operating eonditions. '

$AR typica! values are &l VoCwsy, TA=2SC

@ ot

more. then oné output shovid be shorisd Bt & time,
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5413974139 Dual 2-Line-10-4-Line Decoder /Demultiplexer

. Schottky TTL High-Spead TTL Low-Power Schottky TTL Standard TTL Low-Fower TTL
. Packaga Package Packege Package Poackage
Device Typa Device T Device Type -—{ Dev(ye Type Device Type
Y IeTPmeF Y reTPMIeH P (TP mcH P8 TYPe Tt P ICTrImIer
1 SNSE5139 I W | SNSAL A1)y Jd wil
- ENT(5139 Jufne SNLSIYY 3 y{Na
LI T uuLgin e sin | B w
TURCHLD fEMSIN A/t (o) H roasmrontin  jolifed 7
'
VOTOROLA | ; SNTALS I0Y Fo :
KSC ' DM3ALS 1Y ()
e DMT45 13y N B 1 . | DMuLsIY O
] -
PHLIPS NS O, 1 NYLS 138 1] '
N SHS13 Filea] we [
YBETICS N74513y Fang wd . C NI S 13y XD
| N N . \
SIEMENS i
t .
. !
FUXTSU i LS99 - M :
i
HTACH 1 HOIAL S 125 b )
: |
MTSUBISH ) G MIALE 139 P a)
KC 45139 cq
IMD
u .
Electrical Characteristics SN54LS139/5N74LSI39 . Pin Assignment (Top View)
sbsolute maximum ratings over operating \ ! . @ .
free-air temperature rsnge N - ! SELECY DATA OUTPUTS
: - ENABLE _A__
Loy vortace. Voo X2 Operating tree-ai | SMS0ST  —S5Cio 125C Vee o 73 8 Iy
tue enttage ™ Tomoeraiwre range | gnrqrs 0°C 10 70°C ¢ coaprelhd e )iatf w2[{ ulfw 9
Storage temperstwre range —85°Cto 150°C " T
Nf) SO NP T]
1 recommendéd opering conditions & I O A 8 YO viI v?
. hY
. SNSELS 13y SNYLS 139 1A ¥ ’
MIN_NOM MAX [MIN NOM MAX 3 X
§.eoty watingn, vee 4.5 $ $.51¢.88 S 85| v A 0 ﬁ, -
#evel outpul current, Iy . 400 w400 | A B_ Yo yi ¥r v3] .
Lrmetevel nulput current, g . 4 8 mA I T ? T
Dvrsimg free-ay temparatire, T —~55 ) wf c . 3jpef] s 8
elactrical characteristics over recbmmended operating . . L0 mom e ' .
free-air temperature range . ‘ 4 stLecy bATA quTPUts 1
PARAMETER & 7 TEST CONDITIONS| |[MIN TYP§ MAX |UNIT "1 posttive togic: sen tmotion tavie s
Y Huh-level mpul volinge 2 v1. , . -
Y4 Loweleval moul volinge o8| v Function Table '
v tnot_clamp_votiage VEGT MIN,  h= = 1imA 150 v $ T 4
. Hinh-tevel oilpul velth Voo MK V= 2v.Tseas [ 25 3.4 v P N
Cu M- tevel oitput vl thar Vi 0.0V, toum = il SO | 7737 , {EACH DECODER /DEMULTIPL EXER) '
VeenMIN, vy v, i WPUTS '
Yoy Lowsievel nufmn voltage 0 , 08 Vv :
) Vi 0.8V,  ig) = 8mA ! : ENAGLE | SECECT] OUTPUTS .
\ Teut cureen At mavimum VeEMAX. V-V i C 0.1 ] ma 0 B A [YOVYIivZIvY)
npul vetiage ' 5 H X X H H H W
M Huhetevel npul current VEo=MAX, vn2v ) D L L LjL H H K
z Lnw-trorl npunt current VeerMAX,  Vi-0.85v nef ma : L L H|iWH L H H -
Short carcuit muipul cimrent @ | Voo = MAX, * -~ 20 ~100 | mA L H L|H H L K
Yc Sl curent vcc-unx.o“m%:;.‘.m o o, L H H[H H K L
— = . Mo high tevet, L= low fevel, X = irretevant
Far ] 10m Benacy anlect ° ve sy 2 ;: i: ns , L e .
'r‘“l cm A - . -
You | Any output Tp=28C, evann [ TR i Functional Block Diagram
PN \
Yup_ S~ 15k, ot 3 Y "o
L E1M_{ trom Enatte R » delay 16 H "
Py ] t5 Any oulput . 2 T ENABLE 1 60—~ ] (LI
Il)‘I ve
1 . 1)
‘ Seeer J i m .
‘ weyts 3 L0 L]
‘DAt
: el outeuTs
. . 1 4 v g
. ofish
ENABLE tO lnll-"'
. E 2
SELecy - 1 .
R mouts Y 1 1)
. ‘S139°LS13 DECODER/DEMUTIPLEXER®
. { Do
1Fo condirons shown as MIN o MAX,  use the sppropriate vahe fed under onerstmg for the Gevice type, .

4% typca! values are at Veer SV Ta=2vC. .
*Nat more than oulou shautd be sharied ot a time. . '
* ' u ™ bronsgation delay time, low-to-tugh-level output! APLH ~ propegation Gelsy time, high-10-low-tevel output,




54153 /74153 Dual 4-Line-lo- |-Line Data Selector /Multiploxer

Schottky TTL High- Speed TTL Low-Power.Schottky TTL Standard TTL Low. Powar TTL
Packags Packagn ) Packapn " Pachaga Package
Device Type :1-=| Davice Type *{ Davice Typs -—{Davice T Device T
PO TR TMIGF P TR Er PO e TR TMEF Pe TR TMEF PO T T EF
T NN 153 171} Wi SNMLS18Y I wi{SN5415) mt WI{ SNSZ15) 30
! SNISISY (i e SNULSI3) 3 (Pjned SNIAIS) KL SNIAL I3 NG
o [Lac kit VgL o ITTTINE PN 1 | T MeA193/F M3315) [DY)
r”RCH"—D remsiyg 73 2] 1nys) ronsiy oy [y 1h [ FO14153/F 093153 D) 4rg
VOTOROLA - i MCI4L515) =
NSC DMS4S15) N DMSAL 515) ] DMs4(8) ) ol
il DMIA518) W OMILS 133 1y DMIISY JUING] W)
PHUPS N74515) W] NI4LS15) o N14153 )
$345151 " [ SH183 Fuda Wi
SGETICS NMSI3) ) [0 N7ELSIS) - B N1 153 raled
SEMENS FLYI3! )
9
WITSY 141518y )
HTACH __JHOTa5133 20 HOTALS15) &L DY 153, 7R0254 | Glra) :
M$4S 153
MITSUBISH ooy ML S18) P M5335) P
NEC #P0Z15) D)
AmS4S15) h AmSeL 515)
AMD Am7eS15) o AmTALS 153
Electrical Characteristics N54L.S153/SN74LS | ;
s / LS153 Function Table
sbsolute maximum ratings over operating fres-air temperature range ‘153, °S 153, 'LS153, 'L153
.
Swely voliage, Ve TV | Oparating treener lSlSlu -85 to 125T " SELECT| . [
ATA INPUT: TROBE PUT
't voltage V| temparature vange [ sKraes 6T 1o WYL INPUTS -~ ! & N $ ouT
Storags temperature rangs =85T 1o 10T a A lco ¢1 c2 ca G v
recommended operating conditiohs X Xix X X x H L
(e L X x X L L
SNE4LS153 SN74LS18) wat L L|H X x x s M
MIN NOM MAX [MIN NOM MAX (A ¥ e e e ' B L L
S-eely wiltage, Vogo 4.5 $ 55148 5 525} v LR X H X X L H
af-level output current, gy — 400 ‘) ~ap0 [ wA H L x x L x L. L
Unelevel outpot_oorrent. Tt [ o] mA " m o & g by ": {'
Operstmg free-sit tamperaturs, Ta , | -5 1251 0 0] T H M % X X H L M
‘electricel characteristics over recommend operatin
free-sir temperature range P & Salect inputs A and B are common 1o both weotions,
e 3 . H=bigh lavel, Lelow lavel, X = irrolevant
PARAMETER & TEST CONDITIONS f [MIN TYP$ MAX JUNIT :
Yin High-loval input volaga . 2 v )
Vi Low-level input voltage 08 v - Functional Block Diagram
p ’ = T
4] Input clamp voltage :gg-::: :’|‘: ;;ml L35 v sTROBE 10 (1)
N K = MIN, =2V, 4 (ENABLE) —9—-\
4 YoH  High:lavel outpit wnltage VIL=0.8Y, loyw—dgouA .1 ), v o R
- Vee=MIN, Vig=2v, v m
¥, |
0L Low-lave! ouiput volln.go VI =0.8v, lp) =8ma 635 osf v " ]
* Inpul current st maximom el — ouTPUY
' - 4 A mA "
Lt voltage VoomMAX, Vi= v . DATA 1 E "
'J___Hughlavel Irput corrmmt Vog=MAX, Vi=2.1v 0 » 10 g =
by Low-leval input eurrant Voo =MAX, V(~0,4v ~0.4] mA 2
SNSALS | ~20 ~ 100 ) —
[ Sheete . - mA '
oS hert- pirouit outpul current Voo =MAX SNILS =20 T L2} —
Voo =MAX, SNSILS L 8.2 0
1 . .
CCL  Surly currant, -outpat low Son Note SHILS 51 o] ™ p
PLN T 1o 15
trom Dats to ouy, Y L] SELECT . .
'L i D L lio
LK VogmSY.  Taext, TR W
f 1 Y .
L rom Selact to output CL~30pF, R =20 7 w] ™
I D) - 200 MO
from Strobe 1o output Y ™ -
tpul |- N
i 20001
Pin Assignment (Top View) v e agrrot, ot e ‘ oaTA 2 ==
’ R ERnnnon L am ™) ourpuy
® it "
o1 1 Y el
b vean
209 (130
. STROBE 20
" e aa (EvdnLl) oY
LI ] A0t 1 1}
DUAL 4.LINE-TO- |-LINE DATA SELEC‘TORM)LT!PLEX!.
1 ? ? 4 1] f ¥ L]
1ot 3 ST Sup '
0 OBLICT  oury wmng 132
positve gl oo funaton table
' R NOTE oo is mmasred with the ww::n opmn and alf lnputs prounded.
1 For conditions shown an MIN or MAX, vee the approoriste value itied under ded operating ditions for the eppl type.

$AK typosl velues ora ot Vep=3Y, Taom2st, )
¢ Not more then one output should be shorted st a time,
* IPLH ®propagation delay time, low- 10- high level output

1PHL ™ propagation delay time, high-10-low-level output ]
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54157 /T4157 Quadruple 2-Line-to-1-Line Data Selector Multiplexer
Schottky TTL High- Spaed TTL Low-Power Scohottky TTL Stendard TTL Low- Power TTL
Package . Package Package Packnge Packaga
Device T Device T Device T Davice Type Device T
‘_ P IETRIM[CE P TP IMEF P [CTRTMICF P [CTPIM[cF Y [CTPIMEF
! SHY5 18T e W SNULAIST 3 ) Wi sNsdig) oy Wil swsag 157 10
i Tl SNT{S 157 b minal SN1LSI8T 3 IND)| SNTAIST P N SNTAL 18T JDING
o) reesINr rewssyr foq 1) (4]
§ {FARCHILD Froremm I s ionsnr [V A | (14 |7 Giars? G160
,, VOTOROLA NCTAL 5157 ] AT T5] ri ]
TN $.C DMSLS16) [ DMS4LI5IA 4
i DMIS 187 NG oML S 187 [0 DMINS] NG DMTACISIA
"
PHILIPS NS 187 M NULSIS) [} NIA1S?
58451857 S84157 FO[R) lwiy R
SIGNETICS N1SIS? NYIL5187 XJ NUIST Fan) .
SEMENS LY @ .
FURTSUY NLS 157 pan| R N
HITACH| HD745157 0] [HD74L S 157 P@ HDWMIST [AD
[}
WTSUBISHI M55157 N ML S ISY P9 M51357 PO
‘ -
WL 4 HLSI5T ca 74157 i)
! WD AMSAS 18) @ AMSELS 157 B
AMTAS1S? m g AMTILS 157 [
Electrical Characteristics SNS 157/SN74 -, \
4LS157/SN74LS157 Function Tabls
saclute maximum ratings ovor ‘opersting free-sir tomperature renge "*157,°S157, 'LIST ‘Ls187 .
Veotly witsge, Voo TV | Operanng fromsh Tswses] ~85¢ 10 78T % INPUTS oUTPUT
= witagn IV | tempacatire range [swas 0T 10 0T sTroee | seLecT | @ B v
Sterege tempersture range -~ 65C to 150%’ -
=) Y H Sl X~ x L
recommended opersting’ conditions v ¢ | L L x L
SN5ALS 187 SN74LS187 [ o \ L L H x H
. . | MIN  NOM MAX [MIN ™MOM MAX L H x L L
Sewdy witage, Voo . 45 S 55148 EEEXD IR a L H X H H
gttt wiput curcant, Ioy - 400 —400 | wa R, H=high level, L =low lavel, Xw irratovant
Ltw-levil output ourrent, oy 4 8] mA . o
Tyitmg Ve bit_femperatire, Th Ty %10 T ¢ * > & Functions! Block Diagrams
. »
electrical characteristics over recommended opersting |
free-air temperature range w 2 N
PARAME TER & TEST CONDITIONST [MIN TYPS MAX |UraT -
T Highleval input weliage R v v S5
Y5 Low-level input voltage 0.8} v - ( 2o
M} input clsmp voliage Vog =MIN, lj=~18mA —~t.5 v " —
. vVee=MIN, Vip=2v, nn
High- . »
Yoy igh-level output voliage Vi =00V, lgp=— 400, A .1 e v . .
Voo™ MIN, V=2V, - -
A -
8 Low-tevnl output voltage , ViL=0.8V, fop =8mA 0.3% 0.% v 4 & -—
tanut“ourrent 8t |8 or 0 mput 0.2 “
. .:.:.-:‘m neut Y Véeo -'MAX.' Vimv o1 mA 2 on
. Highlews! put  [S of G mput 40 " —
™ osenm A or B ingur | (COTMAX. V=2V ] ¥ seurer s :D"J
Low-tave! input S or G mpust - -0.8
1 ewrrant Ao B et Voe =MAX, vi~0.8v = mA R ....—_0.__.‘
N | SnsaLs [~20 100 .\
el . - 187, 'LIST ouupm FUP-TO- 1.LINE DATA STLECTON / MR TR EXZR
wg  Shyt-cireult ?uwu_l current Yoo =MAX . [swonsTn r mA e L 4 i
{ $C___ Surply ewrrent Veo=MAX  See Note 8.7 16 | mA ",
Y
e, | [ [] 14 rpu.)
,_1“& 1om data W / Vogesv, ] T ™ j
1w Ta=28C 14 20 Frem.)]
| Sk S0 S . FA .
L!_“\. rom Sirobe L= I50F, m 7] L L} -
-
L . AL =20 ] »
el LI 1) ot
M
Pin Assignment (Top View) . [ | .,
“ Bomrry " L3
Ve VRO s . """““ " " II"!" ¢
i - [l
L LLTLTT - e "
» ™ - . roner o MY
; e ¢ 2
[ ] . . + . ) . Perfive hagie: | ‘SI8T, ‘LIINT CUACRLILE 2.LIME.TO 1-LINE DATA mmm\;m
e e R N DR bodustarbd Seouteddue NOTE 11gc is measured avith 4.5V anplied 10 aH inputs and all outputs opon,
s R .
*Fo ctrons shewn as. MIN or MAX, use the approgriste value pacitied under id op .l for the i ‘devioe ype.

137 trecal valuss are ot

Veo=iV.Tarsx,

S3< sere than ona output should be shorted at @ tima.
T M roosgation delay time, lowe 1o~ high- taval output '
“ W " ropegetion delay fima, highe to- low- level oviput

85

)

-

4
Wt



.

ARANTINY TZN

oy i -

o }3 o ' d - o
n17ﬂ1ﬂsquu§ﬁuaﬁLsaqauﬁiﬂiﬂﬂaﬂﬂ HH R E RN L

e -

HATUUSUNIYD g

« o O _ .
BI’YI8INN ﬂWUQ]i?NW? Dﬁﬂ]ﬁ?LﬂﬂTMTﬂﬂﬂ?i?ﬂﬂNﬂWQQﬂQWHﬂ??N

[ S

- ¢ % L - & o
ANZIFINYINA AR Nﬂ?ﬂutﬁﬂiuiaﬂﬂizﬁﬂulﬂaﬁLQ?@&”HWiRWﬂD?KUQ

!'a, R % v
ﬂm5§QﬂﬂﬁﬂBUﬂUW33ﬂmH1 a.lan1aua Y

‘%

: . ' ANEHARNY -

1 uutay 2532

an R ' - i





