National
| Semiconductor J

j 54L.502/DM54L.S02/DM74LS02
' Quad 2-Input NOR Gates

| General Description Features
{ Trxs device conlains four independent gates each of which @ Alternate Military/Aerospace device (54L502) is avail- °
i partorms the logic NOR tunction. abls. Contact a National Semiconductor Sales Office/ ‘

Disuibutor for specifications |

I .
Connection Diagram
Oual-In-Line Package
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i Qcder Number 54L.5020MGB, 54LS02FMQB, 54LS02LMQB, DMELLS02J, DMS4LS02W, DM74LSO2M or DM74LSO2N

See NS Package Number E£20A, J14A, M14A, H14A or W14B

Function Table

Y=A+B
!L inputs Output
[} AJ B Y
L L H
L H L
H L L
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Hou Hign Loge Levar

+ _ow Logi Leval
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Absotute Maximum Ratings (nae

it Military/Aerospace specified devices are requiced, Note The “Absoide Maximum FRasngs are those vaiues
piease contact the MNatlonal Semiconductor Sales beyond whuch the salely of the dewice cannol be guaran
Ottice/Distributors for avaliability and specifications., toad. The device should not be operated ! these limis The |
| Supply Vllage v parameinc vaiues defined in the “Elecincal Charactensties '
. 1able are not guarantesd al the absolute maxmum ralings |
input Voltage A The "Recommended Oparating Conditions ™ table will daling
Operating Free Ar Temperatuwre Range the conditions for aclual device operalion. )
DM54LS and S40S -55Cto +125°C
OM74LS oCto +200C
Siorage Temperature Range -65°Cto +150°C

Recommended Operating Conditions

i Symbol Parameter DM54L502 DM74LS02 Units

i Min Nom Max Min Hom Max L

C Ve Supply Vollage 45 5 5.5 475 5 5.25 o
Vin High Level Input Voilage 2 2 !
e Low Leval Ingut Voltage 0.7 " o8 v
IO High Lavel Quiput Current -0.4 -0s | mA
ton Low Level Qutput Current 4 B mA |

ﬂTA Free Air Operating Temperature -565 125 0 70 ] < “.

Electrical CharacteristiCs over recommended operating tree air temperature range {uniess otherwise noted)

hote 10 A Hpaas are al v sy Ta o= 88C

SOD T SNOMed BT 8 ne, and the guralion should ot excesd 0ne sucend

|
|
I
T
‘ Typ
Symbol | Parameter Conditions Min (Note 1) Max Units
Wy [ input Clamp Voltage Voo = Min || = —18mA -1s v !
Vo l High Level Output Voo = Min, lop = Maz, | OMS4 25 34| _4 y
: Vollage Vi = Max OM74 27 34 | |
VoL Low Level Output Vo = Min, Iy = Max, OMS4 0.25 04 |
. Voltage Vin = Mm OM74 0.35 0s v
oy = 4 MA Ve = Min Om74 0.25 0.4 [
input Currert & Max Voe = Max ¥y = 7V b L
Corpat vollage * : o T ‘
- !‘ ,,,,,,,,,,,,,,,, _— - - _
- Mgt Leeslinpu Curtent L Vg ® Max V= 2.7V [ ah
. C 0w Ledeiinput Curent Voc = Max V| = 0.4V ‘{ 8.40 [ f
e — LA
e b Short Crcuit Voo = Max [ omss | -20 T %
Tratput Cuttant ; t : - A
| ratputGulte | Noezy | Om7a -29 I }
; ‘ :
s b Supply Current witn | Yoo = Max } | {
o Cuiputs Hign L 16 ] 320 oma |
Lo } Suppry Cutrant wan [ Ve = Max T ] i
Cutputs Low : 2.8 i 54 Lo ;
‘ —|
. - . N 1
) Sy«etchsng Characteristics atvec - 5vand T, = 25°C (Sae Secton 1 for Test Wavatorms an Output Lo, |
. 1 Ry = 2ki) B ,]
Symboi w{ Parameler CL = 15pF CL = 50 pF ‘ Units i
‘ T . SE—— |
o Min Max Min Max i ;
1004 ; Pragagaton Daay Tung . . T 1
: wow 10 High Lavel Ouipat 3 e |
- ; S - |
P : Propagation Defay Time 10 - 1’
- ) i Mgl 10 Low Level Output l 15 ns !
i
\

NOle 2 N T e Uan 0w D
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- 54LS09/DM541.509/DM74LS09
“Quad 2-input AND Gates with Open-Collector Outputs

General Description Pull-Up Resistor Equations ‘
o Thus devies conians fout Hdependent galgs gach of whkn / . Voo IMing o 3 .
© penorms e logic AND tunstion The open-collector out- WAX N (o) + N (i !
puts requre external puti-up resistors {or proper logcat op- i
i aration N - Veg (Max) — Vo
¢ TMIN loL — N3 ()
! Features

Whaere. Ny (fon) = tolal maximum oulpul high current for all
outpuls tied 1o puli-up resisior
N2 () = total maximum input high current for ai
inputs ted 1o pull-up resistor
N3 () = total maximum input low current for all
nputs lied 1o pull-up resistor

. W Allsrnato Miilary/ Agrospace device (540509} s avau-
{  able Contact a Navonal Semiconductor Saies Office/
# Distridutor 1or spacifications.
i

- Connection Diagram

Dual-In-Line Package

Voo 84 Y Y4 83 a) 12}

18 1] 1|2 3l 0 1 L]

o

T

; Al 1 t A2 B2 ¥ GND .
TL/F 16346 ¢ |
i Qrder Number S4LS03DMQB, S4LS09FMGB, DMS4L.S09), DMS4LS0IW, DM74LSO9M or DMTALSO9IN j
See NS Package Number E20A, J14A, M14A, N14A 0r W14B
Function Table
Y = AB .

. Inputs Qutput i

A 8 Y

L L L

L H L

H L L

H H H
} H o= HIan LOgic Lined
t L = Low Logi Level
3
i




Absolute Maximum Ratings o

vt Muitary/Aerospace specilied deviCes ase requived,
siease contact the National Semiconductar Sales
Otfice/Distriputors for avaliability and specitications.
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laoker The “Absowle Maxinust il
Doy which the salaly of the Jovile O
teed The dewce snould not be oporated 31 Nose
PEramelne vaiues detined n (he Eiacinedi Cnaraclonshos

LIRS

Supdty Woitage )
tabie are not guaranived at the absolute Maxim ialnygs
Spul Yolage v The “Racommendad Operaling Condions” table will denine
Cuput Voltage v the congitions for actual Jevice operalion
Uperaling Free Av Temperature Range
OMS4LS and S4LS '55Cto + 125°C !

aCw +70°C
- 65Cto +150°C

OM74LS
Storage Tamperatue Range

Recommended Operating Conditions
T T

s OMS4LS09 DM75LS09
Symbeol Parameter Units
Min Nom Max Min Nom Max
Supply Yoltage 45 5 5.5 4.75 ] 8.25 Y
High Level Input Voilage j 2 2 ) ‘1 v
ViL Low Level Input Vollage 07 08 I v
B —
VO High Level Qutput Voitage 55 5.5 v
o Low Level Output Current | ) B mA
Ta Free Ak Opecating Temperatxe -55 e Q 70 *C !
-
Electrical Characteristics over recommended operating ree air temperature range (unless otherwise notud)
B T T
| Symbol Parameter Conditions Min e Max | Units
‘ (Note 1} |
- input Clamp Voiage Voc = Mink = - 18 mA “vs W
icEx High Level Oulput Yo = Min Vg = 5.5V 100 A
' Current Vi = Min #
Voo Low Level Output Voo = Min g = Max OM54 0.25 0.4
Vol =
oltage | Vu T Max DM74 035 05 v
o = 4 MA Vo = Min DM74 0.25 0.4
i Input Current 8Max Voo = Max, V) = 7V
input Voliage 01 mA
i High Level input Current Voo = Max, Vi = 2.7V 20 wh
- Low Lavel tnput Currat 1 Ve = Max, vy = 0.4V ~035 ¢ ma
; Supply Current With Voo = Max |
e y o ce 24 68 | ma
Gutputs High
< : . =
oL Suppiy Current With Voo = Max
Outpuis Low 4.4 8.8 mA
Switching Characteristics a Voo = 5V and Ty = 25°C(See Section 1 for Tast Wavetorms and Output Loag)
; RL = 2kN
Symbol | Parameter C_ =~ 15pF Cy = S0pF Units
i
{ Min Max Min Max }
- ; . ! 1
Pt Propagalion Delay Time ] 3
) ) 5 20 8 45 ns
Low 1o Hrgh Leved Oulput |
- i
tomi Piropagation Detay Time i
High 1c Low Level Output i 4 15 & &7 ; ns

note 1 Al typcas are At Vo = 5y T, = 25°C
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' 541.S32/DM54LS32/DM74LS32

' Quad 2-Input OR Gates |
General Description Features
Yhis device conlains four independent gates sach of which  # Alternate Kiulary/Aerospace device (54LS32) s avail-
pertorms the loge OR tuncton. able. Contact a National Semiconductar Sales Office/

Distributor for specifications.

Connection Diagram

Ouslin-Line Package

Vor B4 A4 Y4 B AY W3
Ju ju 2 o fo fe s

EX

v {2 ]: 4 ‘s 1e Tv
At BY Y1 Az BZ YI GND

TL/F 1631 -1
Order Number 54LS32DMQB, S4L.532FMQB, S4LS32LMAB,
DOMS4LS532), DMSALS3I2W, DMT4LS32M or DMT4LSA2N
See NS Package Number E20A, J14A, M14A, N14A 0r W148

Function Table

|
|

inputs Cutput
A 8 Y
L L L
L H H
H L H
H H H

H = High Logc Lavel !
L % Low Log Level |
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Absolute Maximum Ratings moe
It Military/Aerospace specitied devices are required,
piease contact the Nationa! Semiconductor Saies
Ottice/Oistributors for avaitabllity and specifications.
Supply Voltaga v
input Voltage 142
Operatng Free A Tempearature Range
OM541.S and 5415
DM74LS

Storage Temperature Range

~55'Cto + 125C
0°Cio + 200C
-65'C1io +150C

Note: The “Absolste Maximum Ralings™ are those values
bayornd wiicht the safaly of the device cannol be gusran-
tead The device should not ba operated al these units, The
paramelnc values defined in the “Electrical Characlonsiics ™
table aré not guaranteed 8t the absolule maximum ratings.
T'he "“Recommenged Operaling Condiions” tabie will deling

the conditions for actual device opersiion.

Recommended Operating Conditions

Symbol Parameter -DMS4LSI2 DM74LS32 Units
Min Nom Max Min MNom Max
Supply Voltage 45 5 55 475 5 5.25
High Leve! Input Voltage 2 2 v
Low Level Input Voltage 07 a8
High Level Output Curtent ~-0.4 —0.4 } mA
i.g,_ Low Level Qutput Current t 4 8 3 mA
_T A Free Ar Operating Temperature -85 l 125 0 70 l C

Electrical Charactetistics over cecommendad operating free ak temparature range (unless otherwise noted)

Outputs Low

]

Symbot Parameter Conditions Min (N?t‘: 1 }—] Max [ Units
¥ input Clamp Voitage Voo = Min, | = — 18 mA -135 2
YoH High Leve! Output Voo = Min, Loy = Max DMS54 2.5 34 N
Voilage Vin = Min DM74 27 14
oL Low Level Output Voo = Min, g = Max DM54 025 0.4
Voltage Vi = Max DM74 0.35 05 v
~ lo, = 4 MA Voo = Min DM74 0.25 0,:——-‘
input Current @ Max Voo = Max, V| = 7V o4 A
. { input Voltage
o E righ Level Input Cu”em_._lAXCC = Marx, vy = 2.TV ul
'1 Low Level Input Current | VC_C- = Meax, V| = 0.4V V v;:;’f
Short Circunt ' Ve = Max DMSa —-20 7: -
Gutput Current {Note 2) DMT74 20 00 A
S - _ :
SRR s N
~oy j!- Suppty Current with Voo = Max ‘9 98 ( A

Switching Characteristics al Voo = 5V and Ty = 25°C (See Saction 1 {or Test Wavelorms and Qutput Load)

{ AL = 2k
Symboi ‘ Parameter CL = t5pF C_ = 50pF Units
{ T
: Min Max Min ] Max
Lo 1 Propagation Delay Time ~
! , o 3 AN 4 15 ns
! Low ip High Level Quiput
LBl ; Progagation Delay Time 3 ; 4 s e
| righ {0 Low Leval Output )

Note AR DDeCas arg at Vo = Sy Ta = 2570

HOle 20 VAL mOrne (NRan one Ouipul $Houid B8 3noned al & iMe, and the SABLON $AGUId NOL BKSeed Dre Second.
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' DM54L.S73A/DM74LS73A Dual Negative-Edge-Triggered
- Master-Slave J-K Flip-Flops with Clear

138

. and Complementary Qutputs

General Description

Trus device conlains twd indepensent negative-s0go-ng-

ghared J-K hp-flops with comglementary outpuls. The J and
| K data s processed by the Mip-flops on 1he aikng edge of
! the clock putse. The ciock tnggenng occws al a8 voltage
i ieve! and 1s not dreclly related to the transiion time of the
. negative going edge of the clock pulse. The data on the J

and K inputs 15 allowad 10 Changs whila the clock 1s fign O
tow without altecting the oulputs as long as selup and haid
umes are not vidlated. A low logic fevel on the clgar input
will resel the ovipuls regardless of the levels 0! the other
inputs.

Connecticn Diagram

Dual-in-Line Package

31 Qt -}

GO [} Q2 Q2

CGEKY QR X1

Order Number DMSALSTIAJ, DMSELSTIAW, DMT74LST3AM or DM74LS7IAN
See NS Package Number J14A, M14A, N14A or W14B

14 1 12 lu Jw 9 .
= [ 4
a s F o
on ar
s OF i ax
{if il |
[ 2 ,a ’4 3 [ T

Yoo CGK2 CLR2 J2
TL/IF/6372-0

| Function Table

™™

i Inputs Outputs
i CLA cLK J K Q a
|
: L x X X L H
! H i L L Q o
; H ] H L H L
! H i L H L H

H i H H Toggte

H H X X Qo Gy

H o= rHagh Loge Lgved
L = Low Loge Level

X = EAher Low or High Loge Level
‘ L = Negatve gong sd of puisa
Co = The owput IOge level Defore the Nccalsd NPt CONMIoNS wire 83

tabhahed.
Toggte = Each outpul changes 10

sach Laing adge of the Clock puise. -

the complemant of ds previous level on




Absolute Maximum Ratings ivowe

it Miitary/Aerospace specified devices are (equired,
pleage contacl the National Semiconductor Sales
Otfice/Distributors tor avaitlabhity and specifications.
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Hote The "Abisoiute Maximurm Raigs™ arg ihose viiues
beyond which the salety of the dovice Cannol be guaidn-
1oad. The devsce shoukt not be operaled at these limits. The

paramelrC vaives defined m the “Electncal Charactensucs -

Supply Voltage v
. Voha W table are nol guaranieed at the absoiuie maxtmum ralings
input Vohage The “Aecommended Cperating Conditions” tabie will define !
Operating Free Ar Temperalwre Aange ) the conditions for actusi device operalion
OM54[S -55'Cto +125'C
OM74LS Cto +70°C
Storage Temperature Rangs ~65°C1o +150°C 1
: Recommended Operating Conditions
;
1
Sy . Parameter OMSALST3A OMTALS73A Units
Min Nom Max Min Nom Max
Voo Supply Voilage 45 5 55 4.75 5 525 v
ViH High Level Input Voltage 2 2 v
Vio Low Level Input Voltage o7 08 v
DM High Level Qutput Currant -0.4 -0.4 mA
Lt Low Leve! Output Current 4 8 mA
btk Clock Frequency {Note 2) 0 30 0 10 MHz
‘ —_—
ook Clock Frequency (Note 3) 0 25 0 25 MHz
!
T Pulse Width Clock High 20 20
{Note 2) Preset Low 25 25 ns
Clear Low 25 25
tw Pulse Width Clock High 25 25
(Note 3) Prasst Low 30 30 as
Ciear Low 30 30
sy Setup Time (Notes 1 and 2) 20] 201 ns
tsy Setup Tine (Notes 1 and 3) 25! 251 ns
S Hold Time {Notes 1 and 2) G4 (R ns
| W Hold Time {Notes 1 and 3) sl 51 ns
L Ta Free Air Operating Temparatre ~55 125 0 70 C
T Hote 1: The symbol { | ) OCales the faiing odge of the clock putse i used for (sference
‘i Nole 2:C = 15pF Ry » 2kit, Ty = 25°C and Vg = SV.
PO NOWwR G =500 R = 2L T, = 25°C ang Ve = SV
i
: -
i
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Electrical Characteristics over racommended operating free air temperature range (uniess otherwisa noted)

i ) Typ ,
Symbol Parameter Conditions Min (Note 1) Max Units
Vi tnpul Clamg Voltage Voo = Min )y = - 18mA -15 v !
Yo High Level Output Voo = M igy = Max OMS54 25 3.4 v
Voitage ViL = Max Vi = Min om74 27 14
Vi Low Level Output Voo = Min i = Max OMS54 0.25 04
Voilage Vi = Max, Vyuy = Min DM74 0.35 0.5 v
oL = 4MA Ve = Min OM74 0.25 0.4
N inpnd Curront @ Max Voo = Max J. K 0.1
Input Vottage =y Cloar 0.3 mA
Clock | ' 0.4
I High Levet nput Voo = Max J, K 20
Curront V=2 Clear 80 uA
Clock 80
i Low Level Input Voo = Max 3K -0.4
Current Vi = 0.av Clear -08 mA
Clock -0.8
o5 Short Circuit Voo = Max DMS4 -20 - 100 mA
Output Currant {Note 2) OM74 —20 — 100
e Supply Current Voo = Max (Note 3} 4 6 mA

Switching Characteristics atvee = 5vand T, = 25°C (See Section 1 tor Test Waveforms and Output Load)

From (input) - R, =2kt
Symboi Parameter To {Cutput) CL = 15pF CL = 50pF Units
s
= Min Max Min Max
H K
MAX Maximum Cloc! 30 25 MHz
Fraquency
ey Prapagaton Delay Time Clear
20 28 ns
_ High to Low Level Output 0Q
5 Pro tion Oeiay Time Clear j
i paga Y !
Low o High Level Qutput 00 20 24 ne :
e - L — - T T T b
i i Ciock 10 . i
[ Low o Hign cavel Cutpu f CorQ ° i - i
+ . _ e
ey i rropagabon Ueigy Tume Clock 10 . .
B l High 10 Low Level Output Cor G 20 2 ns

hote 1 AN fypecats are gt Voo = SV T, = 25°C

NOte X HOt Mo than One ouipul s5Oud b 30Med a1 8 WM, A7 (he Curalon STOLK Ao §1¢8aC 0ng SECOoNY. For vices, wilh teedback from the ouluts, whare
FoNuOG e DU K3 Qround May Causs e oulpuls (0 changd g Slate. an eqQuUIVAIBNT (vsl May Be Performed where Vg = 225V and 2,125V for DS ang
~M T4 50008, 1eSDUCValy, wah Tha TWsnUM and Mamwn ks, reduced by one hall trom thes stated vaiues. This i very usetul when using aulomatc (os!
=aspment

Note 3. Wah 3l outputy 0pen, IGC 15 Measred with the O and O outputs negn a twn Al he Ume Of MBASUrEMEny, the COCk 1§ Qrounced.
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4L S$138/DM54LS138/DM74LS 138,
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541.$139/DM54LS139/DM74LS139

Decoders/Demuitipiexers

General Description

Thesa Schottky-clamped circuits are designed W be used in
high-performance memory-decoding or data-routing appi-
cations, requiing very short propagation delay tmes. In
high-performance memory syslems thase decoders can be
used 0 minmize the etfects of system decoding. When
used with high-speed memores, the delay times of these
decoders are usually less than the typicai access time of the
memory. This maans that the effective system datay intro-
duced by the decodar is negligible.

The L5138 decodes one-of-aight knes, basad upon the con-
ditons at the ttwee binary select inpuis and the three enable
inputs. Two active-low and one active-high enable inputs
reduce the neod {or cxternal gates or inverters when ax-
panding. A 24-line decoder can be implemeantad with no ex-
ternal invertars, and a 32line decoder requires only one
inverter, An anable input can be used s a data input for
demultiptexing applications.

The LS139 comprisas two Separate two-ne-1o-towr-tine de-

. coders in a single package. The active-iow enably inpul can
| be used as a data line in damulitiplaxing spplcations.
All of these decodars/demuitiplaxers fleatre tully butfered

inputs, presenting only one normalized lbad to its driving
cecut. Al inputs are clamped with high-perdormance

Schottky diodes W suppress line-ringing and simplify system '
dasign.

Features
u Designed specifically tor high speed:
Mamaory decoders
Data transmission systems
m LS138 3-10-8-ine dacoders incorporates 3 anable in-
puts 10 simplify cascading and/or data reception
u L5139 contains two fully independent 2-to-4-line decod-
ors/demultiplexers
w Schottky clamped for high performance
= Typical propagation delay (3 levels of logic)
LS138 2ins
LS138 21 ns
u Typical power dissipation
LS138 32 mw
L5139 34 mw
m Alernate  Military/Aorospace  devices (5405133,
54L5139) are avadable. Contact a National Semicon-
ductor Salas Office/Distributor for specifications.

Connection Diagrams

Dual-in-Une Package
DATA QUTPUTS

-

Y4 s Y6

Il‘_llo {9

Voo Yo Yt Y2

JE 115 114 ]13

L

Y3
12

l 1 2 3 {4 ‘ s [ I 7 [a
A -3 < G2a  G28B [t} Y7 GND
St ———————s QUTPYT
SELECT ENABLE
TL/F/6381-1

Order Nurmber S4LS 138DMQB, S4LS 138FMQB,
54L.S133LMQDB, DMS4LS138J, OM54LS138W,
DM74L.5138M or DM74LS 138N
See NS Package Number E20A, J16A,
M16A, NI6E or WIGA

Dual-in-Line Package

SELECY DATA OUTPUTS i

ENABLE ~ ~ ]
Yoo  G? [¥ 82 2Y0 Y1 2Y2  2¥3
16 ]15 4 13 ]12 JH ]10 IQ

|
] 1 2 3 1- ] 5 l 6 1 7 8
ENABLE A1 813 YO vy 12 1Yl GND

G1 N
SELECT DATA QUTPUTS

TL/Fib3ur1-2
Order Number 54LS139DMQB, 54L5139FMQB,
B4LS139ULMQB, DMS4LS135), DMSALS139W,
DM74LS139M or DM74LS 139N
See NS Package Number E2CA, Ji6A,
M16A, N16E or W16A
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Absolute Maximum Ratings wcte

it Mititary/Asrospace specitled devices are required,
plsase contact the National Semiconductor Sales
Ottice/Distributors for aveilability and specifications.

Supply Voltage

nput Vottage

Toaraung Free A Yemperature Ranga
OMS4LS ang 54LS

OM74LS

“irage Temperaiurs Range

v
v

~55*C 1o +125C

oCtlo +70°C

-65Cto +150°C

Recommended Operating Conditions

Note: The “Absolute Maximum Ralings' are those values
beyond whxch the safaty of the device cannol bs guaran-
teod. The device shoukd not be operaled a! thase limits. The
parametric values defined in the "Elactrical Charactenstcs™
tabla are no! guaranteod at the gdsoluty maxsmum raiings.
The “Recommended Operating Conaitions " table wil dalina
the congrions for actual device opearation,

Symboi Parameter DMS4LS5138 OM74L5118 Units
Min Nom - Max Min Nom Max
_;‘cx; Supply Voiage 45 5 55 | 475 5 5.25 Y
7 Vi High Level input Voltage 2 2 v
B Yie Low Level tnputl Voltage 0.7 0.8 v
Lokt High Level Cutpu! Current -0.4 ~04 mA
oL Low Lavel Cutput Currant 4 8 mA
B T Frae Air Operating Temperature -85 125 0 70 ‘C
'LS 138 Electrical Characteristics
cver recOmmended Operaling lre air temperature range {(unless otherwise noted)
symbol Parameter ‘ Conditlons wn | NZ{: " Max | Unite
i" input Clamp Vollage Voo = Min I = —18mA -15 i v
; Yom High Level Output Vog = Min, lgp = Max, OMs4 25 34 v
Voitage Vi = Max, Viy = Min DMT74 2.7 3.4
VoL Low Lgvel Qutput Veog = Min, gy = Max, OMS4 0.25 04
Vollage Vi = Max, Vg = Min DM74 0.35 0.8 v
oL = 4mA, Vg = Min ] OM74 0.25 0.4
inpwt Current @ Max Yoo = Max, V) = 7V o mA
_ input Voltage
e High Level input Current Voo = Max, v, = 2.7V 20 KA
i Low Level Input Current Voo = Max, V) = 0.4V -0.36 mA
38 Short Crcuit Yoo = Max DMse -20 -100 A
Output Current (Note 2) OM7a | ~20 100 |
o's Supply Current Voo = Max {Note 3) 6.3 10 j mA

Note 1: Al typacats Me at Yoo = 5Y. Ty = 25°C.
Note Z Nol more than one output Shouks D¢ $hOrad 81 8 &me, and the Curation Shoukd Not SxCeed ONe SECONd.
Note 3 I & Measured with all autputs enabiad and open.
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'5138 Switching Characteristics

el Voo = v and Ta — 23°C (See Secton 1 for Test Yavelonmis B ol o boey)

— - e e e e e e ey
; R :
; I From {input) E LBYsis - o e ot ST
Symosl Parameter } To(Qutput] ot Duiay C o= 18pF o Cy - 5CpF . Units
: 1 ; S L e e
| | i CoMin | Max Mo Max !
- 4 S8 —
! - i : ‘ I :
o I Propagaton Delay Time Salactto ! . ! Loy 27 | ng
PLow IG Fegh Lavel Output Outpul
T
LI L Prupagaton Qelay Tine Seiect to
{0 R 10 Low Level Output Outpat
i , Fiupagauon Oolay Time Seisct o
Lo 1© Pgn Lovel Output Gutpt
SR k A s
or P Propagation Celdy Time : Saiect 10
: High 1o Low Level Outpul i Ouipul
E! Propagaton Deiay Time 3\ Enabie o
b Low o Fugh Level Qutput Output
-
Fra ; Propagation Delay Time Enatia to
i ENGH1o Low Lavel Quiput Cutput
T
Toi g | Propajauon Delay Time Enabie to
I Low e High Level Output Output
A -y
fng i Propagauun Delay Time Enanie 0
1 thighic Low Level Output Cutput

Recomimended Ogperating Conditicns

; . g
STEIRT: {74LS 13y !
Syrmuool Parameler ,__~_‘—79-Afi—»»-«{f‘-» - jﬂiﬁb]— ——--1  Unils
Min 1 Nom Nom Max :
[ fome e b - o S,
_vee Supiiy Vollage 45 } 5 j 55 s i sz 1V
T I Tt i -
o Aigh Level tnput Voltage 2 i Poog i : W
B T S et _-— _" —————— *;.774/—H~ -4
7N Low Levut nput Voltage 1 { 7l poos | v
...... S - T R S
__i;,, High Level Cutput Current t ! s ! : -0a A
. P St e T
by Low Leval Gutput Current | N ; ! ! & mh
e - b - SR S S A
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Logic Diagrams
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541.S374/DM54LS374/DM741.S374
TRI-STATE® Octal D-Type Transparent
Latches and £dge-Triggered Flip-Flops

General Description

Mhwse d-Lil reygsters feature totem-pole THI-STATE outputs
cegigne specilically for grniving Mighly-capacitve or rolative-
Iy Iowaitpedance foads. The hgh-mpedance state and in-
Srwasod Pugh-iogie level drve provide thase registers with
e capaldity 0f beng connected diractly Lo and driving the
Dus kidrs N a Bus-oiganzed system withoul naed for inter-
tace W puli-up components, They are paricularty ativactive
o dipieineniyg buiter registers, 1/0 ports, bidvectonal
Gus Qivirs, and woikig registers. {Continued)

Features

& Cooco of B taichies o 8 D-type Hip-tops o a single
Pulrugyu

H-STATE Lub-9hvIng oulputs

Fuii paiahivl-atcass lor loading

Builured conirol inpuls

Peba-P npeuts reduce D-C loading o dals Bnes

AU gl Mulilaly/aerospace vevice ($4038374) 8 avaid-

aure. Contact @ National Samiconduciar sates offica/

dosihbotor (o speaificatons.

Connection Diagrams

Dual-tn-Line Packages
18373
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Goeneral Descriplion Conunven

! s of he DIMG4774LS3TI are vansparant -
TS Fetarsi i MNat whalg the enable Q) is hngh he O
culputs wili fgiicw the gata (0) inputs. When tha anable is
takar 0w tha GLlput wili ba tatched at the level of the data
al was sol up.

Tne eight lip-iops of the CMS4/74.5374 are edge-tng-
gorad O-ype thg iops On the postive transiton of the
cick, the G outputs will b set 1o the l0gic states thal were
sel up al the O inputs,

Function Yables
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A Lubicicu wotewl Son W 80T Lo Ly e i b T
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lovols) U @ Dgh nipedence alale, 1o the gl aniiodancy
Stald (hu Cuipals Dol 0ad NOE diiva N Dus s sigibi-
cantly

1 wtbe & notmial e

Tho output Cuntivl dows NGt atfect the inturna Upuiatun ol
tha latcnives of lnp-Hops. That s, the Old dala can be (¢igeed
oF Néw dala Can be enlerud even while the ougauts are ofl.
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Logic Diagrams
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Absalute Maximum Ratings (See Note)
1 MititarysAgrospace speciflted devices-sre required,
pease  contact the National Semiconductor Sales
Othice/Distribulors for availability and specifications.
v
v
-65°C1o + 150°C

Fitd gl

e
Siraye | erperature Hange
Speefeling Fuoe Av Tempuralure Range

OMIALS ana 5448

~55"C1c + 125°C

Now: The “Absuivie Maximum Ralings'™ aze ihose vdives
bayond whach (he sdaluly of the device cannict by Judrdn
1oed The duviiv stwkid nol be operated at these bitids. The
PRramolne vaies dulkited it ing “Electncal Cliaracturestios
tabla aro nol yudrgiivud @t the absoluts indxuinmun ralings.
The "Roconiiwi ol Operating Conditans ' tabid wid dolile
the condiviis 1ur aCiudl Juvice Oparalion

STATAR

rClo +70°C

Recommended Operating Conditions

| T —
j 4 .
Symbot Parametler DMS3LS5373 e DMG-A—— —  Units
Min Nom Max | Min Kom Max i
_ Supply Voilage 45 5 54 1 475 5 525 | A
High Lave! input Volage 2 bz - ) ! v
Low Lovel lnput Voltage o7 | 0.8 |I v
Figj Levsl Outpat Currant -] 26 1 ma
Low Level Output Current 12| 24 1 mA
_ W bnee e el
Pulse Wit Enable High 15 o I
(Noz 2, Enable Low 5 [ I
Dala Selup Time (Notes 1 & 2) 51 ) | 51 _ Loons
Data Hoid Time (Notes 1 & 2) 201 1wl | s
Free Ar Operaling Temperature ~55 125 | 0 | o
T T sy { | ) sioecatos 1he 1aing adge of the CIock tutse ¢ LMed of aterence
Mote Lota < 25°C wn v+ SV
'LS373 Electrical Characteristics
Sz TECOINNENGED oparaling free ax temperature range {unless otharwise nuisd)
’ ) Typ i 2
Symool Parameter Conditions Min (Note 1) Max \l Unks
Ingut Clamp Yollage Ve = Min, || = —18mA | -1.5 v
YoM High Level Output Voltage Ve = Min DM5a 2.4 34
low = Max ‘ : v
V|L = Max M7
Vi = Min D74 24 3.1
Yo Low Level Qutput Voltage Voo = Min OMS54
0.25 0.4
oy = Max
Vi = Max : 7
Vi = Min M7+ 0.35 G5 v
oL = 12ma DM74 04
Yoo = Min )
R [ A e
it Cunrent @ Max Voo = Max, v, = 7V i
| inpul vollage :
+ - B B
1 regn Lavw input Current Voo = Max v s 2.7V :
L Ll et Inpul Current | Voo = Max, v, = 0.4V ! i
- | CrState Guipat Ve = Max, Vg = 2.7V { i '
[ l&nf:m‘H»gh Ve = Min, ¥y = Max < 26 E KA
; Pl |
N i Voitage Apphoeo i }
L. Otf-State Sutput c = Max, = 0. i
Tl i-Stare O Vee = Max, Vg = 0.4V !
i L“Ju..:::_;‘ with Low Vi = Min, Vi = Max S0 | pA
| tevel Gutput
. | Voidge Applied l
2 I Snon Cucunt Voo = Max { mA
Vo Dutpal Curreni | iNote 2) |
_— - —
. P Suppiy Current ! Vee = Max ! 24 | 46 1 mA
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15373 Switching Characteristics aivee = svang 1, = 25°C
{See Section 1 for Tast Wavetorms and Output Load)

From R - 667N
T
Symbol Parameter ('“‘?;ﬂ) t Cy - 45pF Cp = 150 pF Units
{Output) Min Max Min Max

Y] Propagation Detay Data
Time Low to High to 18 26 ns
Level Output [8]

topt Propagation Delay Data
Time High to Low to 18 27 ns
Leve! Quiput o]

tery Propagation Detay Enable
Time Low to High [{+] 30 as ns
Lave! Qutput Q

oL Propagation Delay Enable
Time High to Low 1o 30 26 ns
Lave! Qutput o]

tezi Gutput Enabie Output
Time to High Control 28 6 ns
tevel Output t0 Any Q )

tp2L Output Enable Output '
Time to Low Control 16 50 nsg
l.evel Output to Any O

tonz Output Chsable Outpt
Time from High Conirot 20 ns
Level Cutput (Note 3) to Aay O

oLz Qutput Orsable Output
Tima trom Low Control . 25 . ns
Level Output (Note 3) 10 Any O

Note 1: All typecals are al Voo = SV. Ty = 29°C
Note 7: Not more than one ouipyt should be shorted al a tme, and the durahon shoukd Aot excesd one second
Note 3: C, = 5 pF

Recommended Operating Conditions

T
Symbol ; Parameter DMS4LS374 OM74L5374 Units 7
Min Nom Max Min Nom Max

Voo Supply Voltage 45 5 55 475 5 525 v

Vi High Levef input Voltage 2 2 v

Y Low Leve! Input Voliage 07 08 \Y

loH High Leve! Output Current -1 -26 mA

log Low Level Output Current 12 24 mA

ek Clock Frequency {Note 2) 0 35 0 35 MHz

e Clock Frequency (Note 3) 0 20 0 20 Mz

tw Putse Width Clock High 15 15 s

(Note 4) Clock Low 15 15

tsu Data Setup Time (Notes 1 & 4) 207 20T ns

H Data Hold Time {(Notes t & 4) 1T 1T ns
- Ta Free Ar Operating Temperature - 55 125 0 70 | T

Hote 1: Tha symbol [ T ) mascates tha reng sage of the CIO0Ck putse 1s used for reterance
Note 2:C{ = 45 pF, Ry = 66711, To = 25°C and Vg = 5V

Mote 3: 5 = 150 pF Ry = 667N Ty = Z5°C and Vo = SV

Note 4: T, ~ 25°C and Voo = 5V,
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ADCO0808, ADCO0809 8-Bit P Compatible A/D Converters

with 8-Channel Multiplexer

General Description

Tha ADC0808, ADCO809 data acquision component is a
monohtrue CMOS cevice with an 8-bit analog-lo-digital con-
verter, 8-Channed muitiplexer and miroprocessor compati-
bie control logic. Tha 8-bit A/D convarier uses SuCCessive
apptoxmabion as the conversion technique. The converier
leaturas a high impedance chopper stabiized comparator, a
2561 voitage divider with analog swilch ree and a succes-
sive approximation register. The B-channel muitiplexer can

" directly access any of 8-single-ended analog signals.

Tne device elmunates the need for axternal zero and fuli-
scale adiustments. Easy interfacing 10 microprocessors is
providod by the laiched and decoded mulliplexer address
npuls and latched TTL TRI-STATE® outputs.

The design of the ADC0OB08, ADCO809 has been optimized

150

Features

B Easy tnledace lo all Microprocessors

’ Operates ratimebically or with 5 Vpe of anaipg span
adjusted voltayo reference

® No zero or full-scale adjust required

B 8-channe) muipluxar with address logic

B OV 10 5V input rangs with single 5V power suuply

® Quiputs meot TTL voltage level speciicatiens

B Standard hennele of moided 28-pin DiP pacrage

W 28-pin moluua o carnier package

a ADCOBOS vquivaient 1o MM74C649

u ADCOB0I cyuw7alem 10 MMT74C949-1

Key Specifications

by incorporating the most desivable aspects of several A/D 8 Resolution 8 Bus
conversion lechniques. The ADCOB0S, ADCDB09 offers high 8 Total Unagjusted Error t¥; 188 and 11 LS8
spesd, high accwacy, minimal iemperalure dependence, @& Singte Supply 5 Voo
excailent long-term accuracy and repeatabiity, and con-  m Low Power 15 mwW
sumes mirimal power. These featwres make this device g Conversion Tune 100 us
Wealiy suited 10 applications from process and machine
convol to consumar and automotive apphcations. For 16-
channel multiplexer with common output {sample/hold port)
seo ADCOB16 dala sheel (See AN-247 lor more informa-
Lobon)
Block Diagram
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“.‘hr‘ i i . T S
ARG Electrical Characteﬂstﬁgﬁ; -"ﬁ,‘ﬁ’\l G e e VS PE O w Gy -+ S s
Guaranteed X

Symbol Paramaeter Conditions Typ Limita Units |
fMAx Maximum Operating Frequency 68 30 MHz—~
o, P Maximum Propagation Delay from Clock to Q 18 30 ns
terL, toH Maximum Propagation Delay from Clear to Q 21 30 ns
tREM Minimum Removal Time, Clear 1o Clock -1 5 ns
tg Minimurm Set-Up Tame D to Clock 6 20 ns
" Minimum Hold Time Clock 10 O -3 5 ns
ty Minimum Pulse Width Clock or Clear 10 16 ng

AC Electrical Characteristics Voo ™ 5.0V £ 10%, Gy = 50 pF, t, = { = 6 ns unless otherwise specitied

Ty =25°C T4HCT S4HCT
Symbol Parameter Conditions A Ta=—40Cto85C | To=-55Cto125'C Unity
Typ Guaranteed Limits -
l{ taax Maximum Operating 68 27 21 18 Mz
; Frequency -
Y, tpen | Maxmum Propagation 22 37 46 56 by
Celay from Clock 10 Q :
tpHL, IpLk Maximum Propagation 25 a5 44 52 ns
Delay from Clear o Q
tREM Minémumn Removal -1 5 5 7 ns
Time Clear lo Clock '
tg Minimum Set-Up Time 6 20 25 - 30 i ns
i i Do Clock 1
Lot | Minimum Hold Time -3 | s 5 5 s
i Clock to D
P otw Mirimum Puise Width 10 | 16 25 30 fis
: { Clock or Clear
LY | Maxmum input Rise 500 Do 50 P
! ang Fall e, Clock
S i Maxmam Cutput Rise 1 15 Ty 2z b
i and Faii Time !
———— e ]
o Cep ; Power Dissipation {Per Fhp-Flop) 50 uE
: Capactance (Note 5) T
Cne Maximum loput & | 10 10 19 pF i
| Capacitance |

hote 5: Cip geler munus 16 N0 1043 Jyname power consumption, P, = Ceg Voe? |+ o Voc, &0 1 (i iGa s dymd et curent consumpton, iy = Cpg Ve ! 7 ko &
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NMC27C64 65,536-Bit (8k x 8) UV Erasable CMOS PROM

General Description

The NMC27C64 is 8 high-spaed B4k UV erasable and elec-
ticaliy reprogrammable CMOS EPROM. ideally suitad for
appucaticns where last turnaround, pattern expenmentation
ang low power consumplion are important requiremerits

Tha NMC27CE4 1s dosgnad 10 Operatle with a single + 5V
power supply with 5% or +10% tolarance. Tha CMOS
design allows the part to operate over Extended and Military
Temperatuie Ranges.

The NMCZ7C64 1s packaged in a 28-pin dual-in-bne pack-
aga with transparent kd. The transparent id allows the user
10 expose the chip to utraviolat light 1o erase the bit pattern.
A ngw paltarn can then be written alectrically into tha device
by fcliowing the prOGramiming procedure.

This EPROM is tabncated with National's proprietary, time
proven CMOS double-poly silicon gate technology which
combinaes high performance and high density with low pow-
of consumption and excelient refiabsity.

Features

Clocked sense amps for fast access tmg down 10
150 ns

Low CMOS piunel CURSwnshan

— Aclive Powit: 55 mvw max

— Standoy Power: 0558 mw max

Performance cuinpatible to NSCBOOTM CMOS micio
Procassor

Single 5V power supply

Extended tempecature ranga (NMC27CHa0E),
to  +85C,  and millary temperatug
(NMC27C64QM), —S5°C to +125°C, availabio
Pin compalible with NMOS 64k EPROMs

Fast and rliable programming

Static opstation—no ciocks required

TTL, CMOS compatible inputs/outpuls
TRI-STATE® output

Cptimum EFPROM for total CMOS systems
Manufaclurer's wentilication code for automauc pro-
gramming controf

~40'C
range

Block Diagram

DRIA QUTPUTS Oy-0;
Yo O~ - .
oo O——p
0f —d1 OUTAUTENABLE
- ARCE L0 ourrut Pin Hames
r s AQ-A12 Addressos
( CE Chip Enable
pa—s N . ¥ GATING OE Cutput Encble
DECOBER
- 0p-O7 Outputs
-~ PGM Prograrm
s .
5 ‘g — - NC No Connoct
s
X . 65387
> DECODER CELL MATRIX
—pd .
»
.
—-’I >
L —

TL/D/B6E34-1



Connection Diagram
1
:7cs1::2rczselz7c1zJ27cazz1c1ﬂ NMC27C640 27C16 | 27C32 27c:zn] 27C256 127C512
27512 27256 | 27128 | 2732 2716 DuaHn-Line Package 2716 | 2732 {27128} 27256 | 27512
A15 | Vpp | Vep haden L L] el Veo | Veo | Vec
A2 | a2 | A2 AR i 7}—Ha PGM | A14 | Ala
A7 A7 | AT | AT | A7 AT 13 ]l Vee | Yoo | A13 | AW | Ag
AE AB A5 | A6 | A6 o hen L L ol AB A8 AB AB A
A5 AS A5 | A5 | AS LB £ Ui— A9 A9 A9 A3 AY
A4 Ad Ad | A4 ] A4 Lol L D= Vee | A1 | ALY | AN All
A3 A3 A3 | A3 | A3 aden L npE— OFE |OE/vpd OE DE  10E/ven
A2 A2 A2 | A2 | A2 A2 et 8 il el L AIC | A0 | A0 | AI0 | A0
A1 Al Al AL A At =n1 e CE/PGM CE CE [CE/PGM CE
AQ AG | A0 | AD | AO N—n B0 G 07 07 07 07
Co | Oo | Co | Qo | Go & " Wi Og Os | Os o8 Og
04 Oy Oy Oy [o ]} Ll W= 05 QOg Os Os Og Gy
U3 Oy 0z | 021 O2 &—" hd ol Oy Oq Q4 Os Uy
| GND | GND | GND | GND | GND o~ —Ju B0 Oy Oy 04 04 Oy
TLrOrob3e -2
Mote: Sockst tible EPROM pn conf are shown in the blocks adjacen! 1 U NMC27C64 pos.
Order Number NMC27C64Q
Ses NS Package Number J28AQ
Commercial Temp Range (0°C to +70°C)
Voo = 5Y £5%
Parameter/Order Number Access Time (n3)
NMC27C84Q15 150

Veo = SY £10%

Paramater/Order Number Access Time {ns)
NMC27C84Q150 189
NMC27C640200 200
NMC27C840250 250
NMC270640300 300

Extended Temp Range (—40°C to +85°C)
Vee = SV £10%

Paramneter/Order Number Access Time {ns)
NMC27C840E150 150
NMC27CE40E200 200

Military Temp Range (—55°C ta +125°C)
Yec = 5V 110%

Parameter/Order Number Acceas Time {ns)

NMC27C640M200 200
NMC27C64QM250 250
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it Military/Asrospace specified devices are required, Vog Supply Vollage with
contact the Nationsl Semiconductor Sales Office/ Respect to Ground +7.0Vio - 0.6V
Distributors for availabiitty and specifications. - Power Dissipation 1.0W
Temperatwe Under Bias Lead Temperatw e (Soldering, 10 sec ) 300°C
Commergial -10°Cto + 80°C ESD Rating
Mititary and Extended Operating Termp. Range (Mil Spec B83C, Mathod 3015.2) 2000V
Siorage Temperatise -65Cto +150°C
Ail input Vollages except AD with Operating Conditions (ot 7
Respect o Ground (Nota 10) +8.5Vio -06V Temporalture Rangs
Alt Output Voltages with NMC27C84015, 0150, 200, 250, 300 0Clo +70°C
Respect 10 Ground {Note 10) Ve + 1.0V to GND - 0.6V NMC27C840E200 ~40°Clo + 85°C
Vpp Supply Voitage and A9 NMC27C540M200, M250 ~55Clo + 125°C
wilth Respect to glOUﬂd Yoo Power Supply +5V t10%
Ouring Programming +14.0Vio -0.6V except NMC27C64Q15 +5V 15%
READ OPERATION
DC Electrical Characteristics ;
Symbol Parameler -Conditions Min I Typ Max I Units
1
W input Load Curent Vin = Yoo of GND ) 10 WA
e Output Leakaga Current VouT = Yoc or GND, TE = Vi 10 wA
e Voc Current (Active) CE = Vi, f = 5MHz 5 20 A
{Note 9) TTL Inputs inputls = Viyor vV, 170 = O mA
oo Vg Current (Active) CE = GND, f = 5 MHz 3 10 A
{(Note 9) CMOS Inputs Inputs = Voo or GND, I/0 = O mA '
lecsen Voo Curent (Standby) CE = Viy 0.1 1 1éy
TTL inputs '
icosa2 Ve Current (Sla.ndby) CE = Veo
CMOS tnputs s 100 i
ipp Vpp Load Cumant Vep = YoC 10 WA
Vi Input Low Voitage A 0.8 v
Vi tnput High Voitage 2.0 Voo + 1 v
Yoo Qutput Low Voltage log = 21 mA 0.45 v
Voni Output High Voltage lon = —400 pA 24 %
VoLz Owtput Low Voltage loL = O RA 0.1 v
Viowmiz Output High Voitage lop = O uA Voc = 041 ¥
AC Electrical Characteristics
! NaciCBd@
Symool Parameter Conditions 15, 150, E150 | 200, E200, M200 | 250, M250 E 300 junits
= Min Max Min Max | Min | Max | Min|idax
Lo 5 - =
VAW Address to Output Delay e E‘%m Vi 150 200 260 oo | e
e CE ta Output Deiay OF = vy . PGM = vipy 150 200 250 00! os
e OE to Qutput Celay TE = vy, PGM = vy 60 80 70 | 150 1w
lor OFE High to Output Float CE « vy, PGM = vy 60 &0 60 | 0 {130 ns
Lk CE High to Quiput Float O = vy, PGM =viu| © 60 60 60 | 0 130 ns
Wr {Outpul Hoid from Addresses, | TE = OE = vy
CE or OF, Whichever | PGM = Vi 0 0 0 0 ns
- Occwred Fust
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Functional Description
DEVICE OPERATION

The six modes of operation of the NMC27C84 are Bsted in
Tabig | it shoukd be notad thai all inputs for the six modes
are at TTL leveis. The powar supplies required ase Yo and
Vpp. The Vpp power supply must be at 13.0V duing the
threa programming modes, and must be at 5V in the other
three modes. The Yoc power supply must be at 6V during
the three progranwning modes, and at 5V in the other threo
modes.

Read Mode

The NMC27C64 has two control functions, both of which
must be logically active in order to oblain daia &l the out-
puts. Chip Enable (CE) is the power control and should be
used fof device setection. Output Enable (OF) is the output
control and should be used 10 gate data 10 the oulput pins,
independent o} device selsction. The programming pin
(PGM) shouid be at ¥y except during progrunming. Assum-
ing thal addzesses are stable, address ACCess Wma (ucc) is
equal to the deiay from CE 10 output (icg). Deta is avadable
at the ouiputs tog after the falling edge of OE, sssuming
that CF has been low and addresses have been stable for
at least Iacc-oe:

The sonse amps are clocked for fast access time. Voo
should thereiore be maintained at operating voltage during
read and venty. If Vo temporarily drops below the spec.
voitage (but not to ground) an address ransilion must be
performed after the drop 10 iINSure proper oulput data.
Standby Mode

Tha NMC27CB4 has a standby mode which reduces the
active power dissipation by 99%, from 55 mW o 0.55 mW.
The NMC27CB4 is placed in the standby mode by applying
a CMQS high signal to the CE input. Whan in standty mode,
the culputs are in a high impedance stale, indapendent of
the OF input.

Output OR-Tying

Because NMC27Cb4s are usually used in kargar memory
arrays, Navonal has provided a 2-ine control function that
accommodates this use of muitiple memory comnections.
The 2-line control tunction allows for:
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To most efficiently use these two conlrol bnes, it 1s 1ecam-
mendod that TF (pin 20) be decoded and used as the pri-
rary device selacling function, whita OE (pin 22) be made a
_common connection to all devices in Ihe aray and connect-
od to the READ ting frum the system conlrol bus. This as-
sures that aff desolocied memory devices ate in ther low
power standby modes and that the culput pins are active
only when data is desired from a particutar memory device

Programming
CAUTION: Exceading 14V on pin t (Vpp) will damage the
NMC27C54.

Initially, alt bits of the NMC27C64 are in the 1" state. Data
is inroduced by selectively programming “0s” into the de-
sired bit locations. Although only “0s' will be programimad,
both 13" and “0s” can be presented in the data word. A
0" canot ba changed to a 1" once the bil has been
programmed.

The NMC27CE4 is in the programming Moda when the Vpp
power supply is at 13.0V and OF is at V)i, It 15 required ihat
at least a 0.1 pF capacitor be placed across Vep, Yec 1o
ground {0 suppress spurious voltage wansients whuch may
damage the device. The data 1o be programmed is appied 8
bitg in paraliel to the data output pins. The levals requited
for the address and data inputs are TTL.

For programming, CE should be kept TTL low at ali lines
while Vpp s kept at 13.0V.

When the address and dala are stable, an aclive low, TTL
program pulse is applied o the PGM input. A program pulse
must be applod at each address localon o be pro-
grammed. The NMC27C64 is designed 10 be programmod
with interactive programming, whare eath address is pro-
grarmmed wilh a senes of 0.5 ms pulses untl it venhies (up W
a maximum of 20 puises of 10 ms). The NIMC2z7C64 must
not be programined with a DC signal apfewd L2 e 00
input.

Programming muit pie NMC27C64s in paralici wilhi Hie Saiie
data can be easily accomplished due to the simphcily of ihe
programming requirctnents. Like inputs of tne pafaicicd
NMC27CE64s may be connected logether when thoey ate
programimed with the same data. A low level TTL pulse ap-

a) tha lowest possible memory power dissipation, and ffﬁ‘ézy‘&.m@ PGM inpul programs  the  paralicicd
b) complete assurance that output bus contention will not s
OCCW.
TABLE I. Mode Selection
Pins ceE - OE PGM Vpp Vee Qutputs
Mode (20) 22) (2n (1) (28) (11-13,15-14)
Read Vi Vo Vi S5V S5V Dour
Standby Vii Don't Care Don’t Care Y 5V Hi-2
QOuiput Disable Don't Care Vil Vil 5V 5V Hi-Z
Program Vi Vi 13v 153" Citi
Program Yenfy Vi Ve Vs 13V 6V Oour
Program Inhibit Vin Don't Care Don't Care 13V 6V bi-Z




Functional Déscription (contnued
Program Inhibit

Programming multple NMC27C64s in paraliel with ditferent
data is aiso easiy accomplished. Except for CE all like in-
puts (ncluding OF and PG} of the paratiel NMC27C64
may b8 common. A TTL low level program pulsa apphed to
an NMC27C64's PGM input with TE st vy and Vpp al 13.0V
will program that NMC27064. A TTL high level TE input
intibits the other NMC27C64s from being programmed.

Prog? am Verify

A venfy should be periormed on the programmed bits 1o
determine whether they were correctly programmad. The
verify may be pedormed with Vpp at 13.0V. Vpp must be at
Vce. except duing programiming and program verify.
MANUFACTURER'S JDENTIFICATION CODE

The NMC27C64 has a manufacturer's identificaton code 1o
aid in programming. The code, shown in Table It, is two
bytes wide and is Stored in a ROM cordiguration on the chip.
i identiies the manulacturer and the device type. The code
tor the NMC27C64 is “BFC2", where “"8F " designates that it
is made by Natonal Semiconduclor, and “C2” designates a
G4k pan.

The code is accessed by applying 12V £ 0.5V to address
pin AS. Addresses A1-AB, At0-A12, CE, and OE are held
at V.. Address AD is held at Vy for the manufaciurer's
code, and at vy, for the device code. The code is read out
on the 8 data pins. Proper code access is only guaranteed
at 25°C t 5C.

The pomary purpose of the manufactrer's identification
code 1S automatic programming control. When the davice is
inseried in a EPROM programmer socket, the programmer
reads the code and then automaticaliy calis up the specific
programming algorithm for the part. This sutomatic pro-
grammung control is only possible with programmers which
have the capability of reading the code.

ERASURE CHARACTERISTICS

The erasure characteristics of the NMC27C64 are such that
erasure begins to0 occur when exposed Lo kght with wave-
langths shorter than approximately 4000 Angstroms (A). it
shoutd be noted that sunlighf and certain types of fluores-
cent lamps have wavelengths in the 3000A-4000A range.

After programming, opaque labeis should be placed over
the NMC27CE4's window (o prevent unintentional erasure.
Covenng the window will also prevent lemporary tunctional
failwe dua 1o the generalion of photo currents.
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The recommendod wiaswe procedury for e KMCZ7C0s 15
exposuie 10 short wave ultraviotet kght which has a wave-
length of 2537 Angstroms (A). The integrated dose (1¢., UV
intensity x axposure bme) lor erasure should be a minimum
of 15W-sac/cme.

The NMC27C64 should be placed withun 1 inch of tha lamp
wbes during eraswrd. Some lamps have a tiller on theu
tubes which should be removed before erasure. Tabie il
shows the mirumum NMC27C64 erasure Lme for vanous
light inlensities.

An erasure system should be calibraled penocdically. The
distance from lamp to unit should be maintained al one incn
The erasure lime increases as the square of the distance. {If
dislance is doubled the erasura me incroasas by a factor of
4) Lamps lose intensity as they age. When a lamp s
changed, the distance has changed or the lamp has aged,
the system shouid be checked to make cerlain fuil erasure
is occurring. incomplele erasure will cause symploms thal
can be misleading. Programmars, components; and even
system designs have been erroneously suspecied when in-
complote eraswe was the problem.

SYSTEM CONSIDERATION

The power swilching characteristics of EPROMs require
careful decoupling of the devices. The supply cunent, lcc,
has three segments that are of interest 10 the system ge-
signer-—the standby current lavel, the active current lovel,
and the ransient current peaks that are produced Ly voil-
age Yransitions on input pins. The magnitude of thess tran-
sient current peaks is dependent on the CuUlput capacilance
loading of the device. The associated VCC lransiont vuitage
peaks can be suppressed by properly selected decouping
capacitors. it is recommended that at jeast a 0.1 uF ceramic
capacitof be used on every devica betwesn Voo and GND.
This shouild be a high frequency capacitor of low innigrent
inductance. In addition, al least a 4.7 uF bulk elecuoiytc
capacitor should be used betweon Vg and GRD for each
eight devices. The buik capacitor should be lccated near
whara the power supply is connacted ¢ the array. The pur-
pose of tha bulk capacitor is to overcome the voltage arop
caused by tha inductive effects of the PC board traces.

TABLE i1, Manufacturer’s Identification Code

Pins Ag Oy Og Og O4 O3 Qs Oy Og Hex

(o) | (19 ] (18) | (1) 1 (16} | (15) | (13) | (+2) | {(t1) | Data

Manutacturer Code VL 1 v} 0 0 1 1 1 1 8F
Device Code Vin 1 1 0 ] 0 0 1 ¢} c2

TABLE lIl. Minimum NMC27C64 Erasure Time

Light intensity Erasure Time
{Micro-Watis/cm?) (Minutes)
15,000 20
10,000 ! 25
5,000 50
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LM 7411M 741AAM 741CLM 741E
Penguat Operasi (Operational Amplifier)

Penjelasan umum

Seri LM 741 adalah penguat
operasi untuk keperluan u-
mum yang penampilannya
lebih baik dari standarindus-
tri seperti LM 709. Mereka
dalam banyak penerapan
dapat dengan langsung
menggantikan LM 709C, LM
201, MC 1423 dan 748.
Penguat-penguat itu memi-
liwi sifat-sitat yang membuat
penerapannya hampir tak
dapat gagal: proteksi beban-
lebih di masukan maupun di
keluaran, tidak macet kalau
jangkah ragam tunggal di-
lampaui, dan juga tidak akan
berguncang.

LM 741C/LM 741E adalah
identik dengan LM 7411LM
741A terkecuali bahwa LM
741C/LM 741E penampilan-
nya terjamin dalam jelajah-
an suhu antara 0° C hingga
+70°C, dan tidek dalam
—-55°C hingga +125°C.

Tarif Maksimum Mutlak

LM 741A
Tegangan catu 22V
Borosan daya 500 mwW
Tegangan masukan +30V
d:feransial
Tegangan masukan 15V

Lama hubungsingkat
keluaran

Jelajahan suhu operasi -55° C hingga 0° C hingga +70°C
+125°C

Jeigjahan suhu siumpan -65°C hingga -65° C hingga
+150°C +150°C

Suhu timah 300°C 000 C

(Penyoideran 10 detik)

tak tertentu

Kemasan Baris-berdua (Di{)

LM 741E
22V
500 mW
*30V

*15V
tak tertenty

Kemasan Baris-berdua (Dil)

4 V.
« TN
= bl -
— ] i~ v
_....—N:D'L..:...
P (-
- r—-
LM 741 741
22V 18V
500 mwW 500 miyY
30V s3IV
+15V *15V
tak tertentu tak tentertu

-55°C hingga
+125°C

-85 C hingga
+150°C
300" C

" C ningga + 73 C

L
<
<
9]
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Karakteristik elektrik
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PERENCANAAN DAN PEMBUATAN KONTROL OTOMATIS UNTUK EMERGENCY
DAN STANDBY POWER SYSTEMS DENGAN BANTUAN MICROCONTHULLEK

3031 DIAPLIKASIKAN UNTUK GENERATOR FORD-STAMFORD 2b KVA

1. LATAR BELAKANG PEMILIHAN JUDUL
Pada era Industrialisasi seperti saat sekarasng,
kebutuhan akan suplai listrik dirasakan sangat besar
sekali. Kebutuhan yang sangat besar ini tidak dapat se-
muanya oleh Perusahaan lListrik Negara. Disamping itu
nasih ada problem lain seperti gangguan-gangguan huhung
singkat yang menyebabkan tidak kontinyunya suplai lis-
trik bagi perusahaan'yang membutuhkan suplai 1listrik
kontinyu. Oleh karena itu diperlukan suplai listrik la-
in supaya tetap kontinyu seperti diesel atau generator.
Perngoperasian generator tidak sesederhana yang di-
bayangkan, perlu adanya pengecekan
- Voltase dan frekuensi sebagai pengganti suplai 1lis-
trik dari Perusahaan Listrik Negara,
- Undervoltage.
- Overvoltage.
- Overlcad oleh behban lebih.
Overspeed oleh beban yang mendadak menjadi kecil.
- Overtemperature oleh gangguan yang terjadi dalam ra-
diator.
- Low Battery Voltage.
- Low 011 Pressure.
¥elalsisn atau kesalahan dari operator untuk pengecekan

nal diatas dapat berakibat fatal sekali bagl generanor.
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Untuk mengurangi kefatalan tersebut dapat memakal alat
deteksl secara otomatis.
Alat deteksi secara otomatis settingnya bermacan-
Tacam :
- PC ( memerlukan satu set computer, kabel diluar pa-
nel, tempat untuk computer, biaya mahal ).
- Potensio ( ketelitian sangat kurang, menempel pada
panel, biaya murah ).
- Microcontroller 8031 ( ketelitian lebih baik dari po-
tensio, menempel pada panel, biaya dibawah PC).
Dari pertimbangan-pertimbangan diatas maka pemakaian a-
lat deteksl otomatis secara Microcontroller 8031 paling

efektif dan effisien.

2. RUARG LINGEKUP PEMBAHASAN
2.1 Teori Otomatis Kontrol untuk Emergency dan Standby
Power Systems dengan bantuan microcontroller 8031.
2.2 Rerja Otomatis Kontrol untuk Emergency dan Standby

Powes Systems.

3. TUJUAN/SASARAN
Memperkenalkan Otomatis Kontrol untuk Emergency dan
Standby Power Systems yang dapat berguna bagi perusaha-

an kecil dan laboratorium STL dengan harga terjangkau.

4. METODE YANG DIGUNAEKAN
“rudi Literature, Perencanszan Alat, FPeoh

r.2ujian Alat dan Penulisan Naskah.
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9. MATA EKULIAH PENUNJANG

- Mesin-mesin Listrik.

- Mikroprosessor I.

6. URAIAN SINGEAT

P LN GENERATOR
3 4
| J
5 B
RB1 MICROCONTROLLER 8031 RBZ
2 8
1 BEBAN 7
I

BLOK DIAGRAM

Eenjelasan Blok Diagram :

1.

2.

Beban I mendapat sumber tenaga listrik dari PLN.
Microcontroller 8031 memonitor perubahan tegangan dan
frekuensi dari PLN pada setiap phasa pada salurasn se-
telah RB1.

Microcontroller 8031 memonitor apakah tegangan atau
frekuensi dari PLN pada setiap phasa pada saluran se-
belum RB2Z akan kembali normal lagi pada beberapa saat
setelah terjadi gangguan. Jika sudah normal kembali

untuk beberapa saat maka start generator dibatalkan.
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Jika perubshan tegangan atau frekuensi dari PLN pada
salah satu phasanya telah melewati batas yang diten-
tukan, maka microcontroller 8031 memberi sinyal padsa
generator untuk start sampai keadaan nominal terca-
pai. Jika generator mengalami startfailure ( kega-
galan start ) sebanyak tiga kali maka microcontoller
akan memberikan sinyal fail start demikian juga bila
mengalami kekurangan suplai DC skan diberikan sinval

low battery voltage.

Microcontroller 8031 akan memerirtahknrn ERIL

matuskan hubungan PLN dengan beban T Jiks gungguan
telah melewati batas atau menyambung kembali dengan
PLN jika keadaan tegangan dan frekuensi dari- PLN
sudah normal kembali.

Microcontoller 8031 memberi §inyal pada RBZ untuk
menghubungkan beban I secara step by step dalam se-
lang waktu 1 menit dengan generator Jjika generator
sudah dalam keadaan nominal. Disamping itu, RBZ Jjugs
digunakan untuk memutuskan hubungan generator dengan
beban I jika keadaan PLN sudah normal atau jika ter-
jadi undervoltage, overvoltage, overload, overspeed,
overtemperature, low o0il pressure, low battery volta-
ge yang tidak dapat diatasi oleh generator tersebut.
Beban I mendapat sumber tenaga listrik dari genera-
tor.

Microcontroller 8031 memonitor adanya undervoltage,

overvoltage, overload, overspeed, overtemperaturs.
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Startfailure : keadaan dimana generator mengalami ke-
gagalan start.
Undervoltage : keadaan dimana tegangan generator diba-
wah tegangan nominal.
Overvoltage : keadaan dimana tegangan generator diatas
tegangan nominal.
Overload : keadaan dimana generator memikul daya lebih
dari daya max generator.
- Overspeed : keadaan dimana generstor memikul daya yang
tiba-tiba menjadi kecil.
Overtemperature : keadaan dimana panas generator me-
lebihi panas nominal dari generator.
Low Oil Pressure : keadaan dimana tekanan oli dari ge-
nerator sudah sangat rendah.
Low Battery Voltage : keadaan dimana suplai DC untuk

generator mengplami kegagalan.
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