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SR 270256

256K (33K x 8) CMOS EPROM

—

FEI:ATURES PACKAGE TYPES
* High speed performance
- go ns access lime available PLCC
+ CMOS Technology for low power consumption
- 20 mA Active current i3
- 100 pA Standby current ::
* Factory programming available :
* / uto-Insertion-compatible plastic packages i
¢+ /uto ID aids automated programming :
+ & eparate chip enable and output enable controls i
* }igh speed “express” programming algorithm :
* Crganized 32K x 8: JEDEC standard pinouts DIP/ISOIC
- 28-pin Dual-in-line package
- 32-pin PLCC Package vee 14 2] 7 v
- 28-pin SOIC package s 2 K
- Tape and reel A8 4 25177 ag
» Cata Re‘ention > 200 years :: _EFE & ol K,
* Available for the following temperature raigus: 3 :'; : 13 3 . .-.Oon
- Commercial: 0°'Cto+70'C sl B onl@
- Industrial: -40°C to +85'C i | a0
- Automotive: -40°C to +125°C i I G
02 =113 8 o4
DESCRIPTION L e
The Microchip Technology Inc. 27C256 1s & CMOS

256 {bit electrically Programmable Read Only Memory
{EPROM). The device is nrganized as 32K words by 8
bits (32K bytes). Accessing individual byles from an
add-ess transition or from power-up (chip enable pin
goiny low) is accomplished in less than 90 ns. This very
high speed device allows the most sophisticated micro-
proc3assors to run at full speed without the need for
WAIT states. CMOS design and processing enables
this yart to be used in systems where rediced power
con: umption and reliability are requirements.

A complete family of packages is offered 1o provide the
most! flexibility in applicati \ns. For surface mount appli-
calichs, PLCC, or SOIC packaging is availaule. Tape
and eel packaging is also available for PLCC or SOIC
pack iges.

L1 —em

© 19" 8 Microchip Technology Inc.




27256

1.0

1.1 Maximum Ratings*
Vce andinput voltages w.rtl. Vss .

VP volage w.rl. V.;s during

Prograniming .........coeeocoeo .
Voltage on AQ w.rd.VSS.................
Output roltage w.r.t. Vss
Slorage‘lemperalure ........................

Ambien: temp. with power applied ..

ELECTRICAL CHARACTERISTICS

.-0.6V 10 +7.25V

-0.6Vto +14.0V
-0.6V 1o ~13.5v

.............. -0 B6VioVee 10V
-65'Cto +150 C
.-65'Ct0+125°'C

*Notice: Stresses above those histed under “haximum Ratrgs®
Mmay causg permanent damage o the devicy. Thisis a siress . t-
ing only 4nd lunctional operation of Ihe devica at those or any
othar con:dilions aboye those indicated in the operation tistings of
Ilns speciication is not impliad. Exposure to maxirmum raling con-
ditrons for extended periods may allec! davice rahahihity,

TABLE 1-2:

PIN FUNCTION TABLE

TABLF 1-1:
Name Function
AO-A14 Address Inputs
CE Chip Enable
OE Output Enable
VPP Programming Voltage
00-07 Data Output
vce +5V Power Supply
Vss Ground
NC No Connection; No Internal Connec-
tion
NU Not Used; No Externa! Connection s
Allowed

READ OPERATION DC CHARACTERISTICS

Vee = +5V (£10%)
Commercial:
Industrial:

Extended (Automotive):

Tamb= 0'Cto+70°C
Tamb = -40°C to +85°C
Tamb = -40°C lo +125°C

Parameter Part* Status Symbol| Min. Max. [ Units Conditions
Input Voltages all Logic "1" ViH 20 |vce+1| Vv
! Logic "0" viL -0.5 0.8 \%
Input Le akage 2l — I -10 10 HA |VIN=0toVce
Output Yollages all Logic "1" VOH 2.4 V' [loH = -400 pA
‘ Logic "0" VoL 0.45 V' {loL=2.1 mA
Output L.eakage all — ILo -10 10 HA  [VouT =0V to Vce
Input Ciipacitance all — CiN — 6 pF | Vin = 0V, Tamb = 25°C;
‘ f=1MHz
Output Capacitance all — Cour —_ 12 pF | VouT = QV; Tamb = 25°C:
f=1MHz
Power Supply Current, C TTL input Iccy — 20 mA |Vce = 5.5V, Vrp = Ve
Aclive - LE TTL input Icc2 - 25 mA | f=1MHz;
OE =CE = ViL;
IouT = 0 mA,
Vit =-0.1to 0.8V,
ViH = 2.0 to Vce;
Note 1
Power Supply Current, | C TTL input lcc(3) —_ 2 mA
Standby i | E TTL inpu. 3 mA
{ all | CMOS input 100 | pA [CE=Vec+0.2v
Ipp Read Current f all Read Mode Ipp 100 A 1Vpp = 55V
Ve Recd Voltage 1 all Read Mode Vep | Vee-07| vee \Y ]

* Parts: (0 Commercial Temperature Range: |, E=Industrial and Extended Temperature Ranges
Note 1. Typical active current increases .75 mA ner MHz up to operating frequency for all temperature ranges.

DG11001M1-page 2

@© 1998 Microchip Technolcgy Inc.




27C256

TABLE 1-3:

READ OPERATION AC CHARACTERISTICS

AC Testing Wavefoim:
Output Load:

VIH = 2.4V and Vit = 0.45V; VOH = 2,0V VoL = 0.8V
1TTL Load + 100 pF

Input Rise and Fall Times: 10 ns
Ambient Temperature: Commercial: Tamb= 0°'Cto+70'C
Industrial; Tamb = -40°C to +85°C
Automolive: Tamb = -40°C to +125°C
27C256-80°| 27C256-10* | 27C256-12 | 27C256-15 | 27C256-20
Parameter Sym Units | Conditions
Min | Max [ Nin | Max | Min | Max | Min | Max | Min | Max
Address lo Output  ftacc | — | 90 100 | — 1120 ] — [150| — | 200 | ns |CE=0FE =vi
Dulay '
Tl to Output Delay | 1ce ~- | 90 } — 1100 | — 120 — |150| — | 200 ns |DE=vu
Ol to Outpu; Delay |toE — | 40 | — | 45 | — [ 55 | — | 65 | — | 75 | ns [CE=vi
Cii or OE to O/P toFfF | 0 30 0 30 | 0} 35 0 | 50 55 | ns
Hijh Impedance
OQutput Hold from tOH 0 — 0 — 0 —_— 0 — — ns
Acdress CE or OE,
wtichever goes first
¢ -10, -80 AC Testing Waveform: Vir = 2.4V anJ ViL = 45V; Vou = 1.5V and Vou = 1.5V
Oulput Load: 1 TTL Load + 30pF
FIGURE 1-1: READ WAVEFORMS
; VIH ﬁ{
Acdress >< Address Valid
W | B can >
e VIH —ee e T L —
CE ,..4-
ViL
-—— {CE(2) ——m
y
Vi — - | —F =
OE | )
ViL : om| 1OE(2) |t -+ tOFF(1.3)
— {OH et —
3 VOH
O.tputs High 2 Y N\ High 2
i Valid Output
©)-07 o AR 4
- -———— {ACC -

Nates: (1) toFr is specified for CE or CE, whichever occurs first

(2) OE may be delayed up to Lck - LOE afler the falling edge of CE without impact on Ice
(3) This paramet-r is sampled and is nat 100% tested.

51818 Microchip Technology Inc.

DS11001M-page 2




f&W; | M27C512

512 Kbit (64Kb x8) UV EPROM and OTP EPROM

u 5Vi+ 10% SUPPLY VOLTAGE in READ
OFERATION

o FAST ACCESS TIME: 45ns
o LOW POWER “CMOS" CONSUMPTION:
- /ctive Current 30mA
- Standby Current 100HA
8 PROGRAMMING VOLTAGE: 12.75V + 0.25V

s PROGRAMMING TIMES of AROUND 6scc. FDIP28W (F)
(PRESTGC lIB ALGORITHM)

o ELIZCTRONIC SIGNATURE
- Manufacturer Code: 20h
- [)evice Code: 3Dh

DESGRIPTION

The M27C512 s a 512 Kbit EPROM offered in the PLCC32 (C) TSOP28 (N)
two rianges U\’ (ultra vio'et erase) and OT? (one 8 x 13.4mm

time prrogrammable). It is ideally suited for applica-
tions where fast turn-around and pattern experi-
mentation are important requirements and is Fi 1. Loaic Di
organized as 65,536 by 8 bits. 'gure 1. Logic Diagram

The FDIP28W (window ceramic frit-seal package)
has transparent lid which allows the user to expose
the clip to ultraviolet light to crase the bit pattern.
A new pattern can then be written to the device by y
following the programming procedure. ce

For applications where tt.2 content is programmed |

only ane time and erasure is not required, the 16 8
M27C512 is offered in PDIF28, PLCC32 and
TSOP28 (8 x 13.4 mm) packages. A-A15 TED K> avaz
. E M27C512
Table 1. Signal Names
GVpp —)

AG-A15 Address Inputs PP

Q0-C7 Data Oulputs

3 Chip Enable

GVer Output Enable / Program Supply Vss

AiCO7618
Vece Supply Voltage
Vss Ground

Novem»er 1998 115




M27C512

Figure 2A. DIP Pin Connections

Figure 2B. LCC Pin Connections

A15[ 1 ~  28vee
A12(] 2 271 A14
A7{]3 26 ] A13
AB [l 4 251 A8
A3l s 241 A9
Ad[l6 23] A11
A3{[]7 ome ey 221 GVpp
A2[]8 M2res 2 o ] A10
A1[)9 200 E
A0 10 19fjQrz
Qof 11 13[1 Q6
Q112 171 Q5
Q213 16[]Q4
Vss [ 14 1501 Q3
AlDITG2

N9 5 8re
<< LCO > L
N cn B e W s B s W o O e B0 s |
4 ®32
A6 ] 1 A8
A5 ] A9
A4 DAt
A3 1NC
A2(]9 M27C512 25{]1GVpp
At 1A10
A0 ] NE
NC [] Q7
Qo] Q6
17
LSt N TS G S g ama py ame gp ene o
58 83838
AIOQG763 »

Figurs 2C. TSOP Pin Connections

I\j

CVppr— 22 21 1 A10
A11 —E
A9 — T 27
A8 —1 Q6
A13 /125
A4 ) Q4
Voo 3 28 1503
‘A(is o Mres2 S
A12 — Q2
A7 — Q5
- AB —1Qu
| AS — A0
A4 — A1
A3 7 8T A2
!\I

AICOT64B

215

Warning: NC = Not Connected, DU = Don't Use

DEVICE OPERATION

The modes of operations of the M27C512 are listed
in the Operating Modes table. A single power
supply is required in the read mode. All inputs are
TTL levels except for GVpp and 12V on A9 for
Electronic Signature.

Read Mode

The M27C512 has two control functions, both of
which must be logically active in order to obtain
data at the outputs. Chip Enable (E) is the power
control and should be used for device selection.
Output Enable (G) is the output control and should
be used to gate data to the output pins, inde-
pendent of device selection. Assuming that the
addresses are stable, the address access time
(tavav) is equal tothe delay from E to outpui (teLav).
Data is available at the outgut after a delay of I qv
from the falling edge of G, assuming that E has
been low and the addresses have been stable for
at least tavav-tcLav.

Standby Mode

The M27C512 has a standby mode which reduces
the active current from 30mA to 100pA The
M27C512 is placed in the standby mode by apply-
ing a CMOS high signaito the E input. When in the
standby mode, the outputs are in a highimpedance
state, independent of the GVpp input.

73




ot M27C512
Tabla 2. Absolute Maximum Ratings (")
Symbol Parameter Value Unit

Ta Ambient Operating Temperature ‘¥ —401o 125 c
Taias Temperature Under Bias -50to 125 °C

Ts1a Ztorage Temperature —65to 150 °C
vp® Inpat or Output Voltages (except A9) 2107 . %

Viee Supply Voltage -2t07 \
V.a® | A9 Voltage 210135 Vv

\'pp Program Supply Voltage =210 14 \Y

Notas: 1. Excopt for tho rating "Operating Tomperatura Rango®, stressas above those listed in the Table “Absalute Maximum Ratings"
| may cause permanenl dathage to the davice. Thase are strass ralings only and operation of the device at thase or any other

Rating conditions for extended periods may affect device reli

relevant quality docurm ents.

condilions above those Indicated in the Operating sections of this specification s not implied. Exposure to Absolute Maximum
ability. Refer also to the STMicroelectronics SURE Program and other

2. Minimum DC voltage on 'nput or Cutpul is -0.5V with possible undershoot to -2.0V for a period less than 20ns. Maxinum DC
voltage on Output is Ve +0.5V with possible overshool to Vec +2V for a peried less than 20ns.

|5

. Depends on range.

Table'3. Operating Modcs

Mode E GVee A9 Qo0-Q7
Read Vi Vi X Data Out
Output Disable Vi Vin X Hi-Z
Prog%am Vi Pulse Vep X Data In
Prog*am Inhibit Vi Vpp X Hi-z
Stan:!by Vin X X Hi-Z
Elect-onic Signature Vi Vi Vip Codes
Note: X = Vi or Vi, Vip = 12V.4 0.6V
Table 4. Electronic Signature
!dentifier A0 Qs 26 Qs Q4 Q3 Q2 Q1 Qo Hex Data
Manufacturer's Code | Vi 0 0 1 0 0 0 0 0 20h
Devic‘a Code Vi 0 0 1 1 1 1 0 1 3Dh

Two Line Output Control

Because EPROMs are usually used in larger mem-
ory anfays, the product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

a. the I>west possible memory power dissipation,

b. complete assurance that output bus contention

will not occur.

g

For the most efficient use of these two control lines,

E should be decoded and used as the primary

device selecting function, while G should be made
a common connection to all devices in the array
and connected to the READ line from the system
control bus. This ensures that all deselected mem-
ory devices are in their low power standby mode
and that the output pins are only active when data
is required from a particular memory device.

3/15




o~

SO15L SYXIL SYINIVO » LLI0SSO X308 IN19C LSCH

SININNUISN
% svx3|

|

¢ pr §o by w3 4p s
mu 193p Smysseogid wepnmpasg Ajusanm paagscis
SUIWBRDIY] SENA) O TVS) 9Y) Jod SwOneSyjiev.is
03 LUEJUDI BI3NpoIY 98P uc)adfignd §o €% 3L}

} jut g » ¥1¥Q HOILONOODL d

UOIIO3UUOD |RUIAIL ON—~ JN

& o
P> <
[ A% 8}

< (%3
00 <
6

AS{] vy B[} vE
INLlse t{jonNn
ve[lot 9(lAaz

(4

224
S&5

1% 1S £
- - -
o -
>385%

(g}

IM3IA dOA}
3OVIHIVA M T HLSTIVANS

Av (s «[J ano
ve (6 9] At
As (o mma.n
vs e v AZ
A8 (z th vt
v et z AL
RDAOM P wr
IM3IA oL}

FOUYNOVL N HO G ° °* VISIDLNS
JOVNIVd N * ° PLPLNS
JOVXIVd M HO M **° PLSTIPENS "PLYSNS

YA
SllOAIlg
>m‘10&|l<m
>v|||OA|<v
>n||oA.I<n
>~||IOA|I<~
:Illoﬁls W

(216oj eanmsod) wesBejp oif o}

'$002.(78d M PR N ‘T °Q 0] 010 UMOYS SI9GWNL 114
‘T1-L19 vonedyang I\

PUR $8G1-16 PIS 3FIVISNV UM B3UBDIOIIT U] 6| (OQWAS $1Y | ,

Y T A
AT e
Med_ e
>n_.'o_l ] ve
AL oV
Al ST rl.q..(—

(1oquis o1boy

‘D004 O} I o 0 WO UCHRIBUD SO} POILIB]

*IBIBYD 040 $LSTHINS BUI PUT HLPINS BYL "D,8ZL O}
D55~ j0 8BuBs BsnjRIBAWOT AJBIIIL (N} YL JAAO UOHR
-430 J0) PATUBLOBIBYD BIP P1STPGMS PUY LGNS BYL

*s)eufirs Indino 8e.4-10u1 'UEd BAB

1918 pue sdw ' ndu) Jo 3someis Iyl wouy pamBiin eq
U8B pue POICSUs WuNO-auNtBIACWE) 4.8 SYNIND @say]

‘speubys (- LAY BuicB aapeBau soj pue (+ LA) eAjisod
10} §18AQ] pjoyaiyl Indul Juaseyy,s sBY 1t ‘UONDR NIWYDS
Bi{} JO 0SNB20G INQ "JBLIPAUY UR S8 SUDIDUNG AN Y383

uopdyotep

Ajunwui| esjoN Yl e
[} )

-sodwIrYy) Bujaeouy-ou)q peacidw)

$80p3 mo|S Alep wWolj uopeied) o

8861 MIUVIN UISIAIY - €881 HIBNIIIN

SYILHIANI HIDOIHL-LUWHIS X3P
PISTVINS ‘vIVLNS
‘ViSIPENS 'bIYSNS

8v0L1Q0s



SN5414, SNB4LS14, SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

=
s:hematics 14
— Vce
am% 4 100 0
> 0
INPUT /“K ouTruT
A A | 4
3
,L ¢ --— OND
‘LS4
Vee

20k

<
K: L
Id
e
—?1 oUTPUT

INPUT r/J I~ o Y

4 GND
"

Awsnistar velues shown are nomnal,

ablolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VOC 1508 NOTE 1) L. L\ttt ittt e e e e e AY
Input voitage: Q4. ... ... . B... (LSS % . ... . F PRNRRERLILL  § 0 AN 56V
‘LS14 ... .., B PR ERRRE. « oo, Rl e e, Y Y, N, .. 0 R .. A"

Operating free-air temperature. SNBA Lo . o i —55°C 10 125°C
SN74" FERPPETTIRRR : | = S RN 1 i o 1% {1 3

Storage temperature range , .. ., .., ... .. o mom TS e IR e ey e e I ... —65°C to0 150°C

NOTE 1: Voltags valuos are wilh resoect t0 netwdark ground tarminal,

TexAas @'
INSTRUMENTS

POST OFFITL BOX 832072 » DALLAS “EXAS 7528,



SN6411, SN7414
HEX SCHMITT-TRIGGER INVERTERS

E R ! w
recommsnded operating conditions

| SNB412 SN7414 oNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 456 ] 56 | 478 5 625 v
I High-avel output current -08 -08 mA
i IglL  Lowdevet output current 18 16 mA
© Ta  Operating frea-alr tamperatura ~ 88 125 0 10 °c

alactrical characteristics over recommencied operating free-air temparature range (unless otherwise noted)

. PARAMETE 1 TES'~ CONDITIONS ! MIN TYP! MAX | UNIT
Rz Veg =5V 15 1.7 2| v
| V- Vee =5V 96 09 1.9 A
‘ (vHTV:T\./‘:_) Vec =SV 04 04 v
VlK Vcc'MlN. l[-—12mA -15 v
VoH Vge * MIN, Vy=08V, loH = — 08 mA 2.4 34 v
Vot Voo = MIN, Vi=2V, oL =16 mA 02 04 v
ITs Vee =6V, Vi® VT, - 043 mA
Iye vee 8V, ViV ~086 mA
I Vee = MAX, Vi=85V 1 mA
ITY] Vec* VAX, Vig=24vV 20 A
he Veg = MAX, Vi =04V -08 —12 | mA
Y Veg = MAX 8 56 | mA
. leen Veg = MAX 2 38 | mA
L lecu Veg = MAX 3 60| mA

] !Far conditions shawn as MIN or MAX, ute The aopropriate value secifled under recammoandged operating conditions,
LIAIl typleat vatust are mt Vo 28V, Ty = 28°C
¥/Not mare than ane owtput should be shorted ot a time.

«witshing characteristics, Vcc =5 V. Ta = 25°C

FROM T0
PA ETER
AM (INPUT) (OUTPUT) TEBT CONDITIONS MIN TYP MAX | UNIT
tPLH 18 22 n
‘ A Y Ry =400 n. CL=180pF
1PHL ks 5 2 16 Pz} ns

e

TEXAS
INSTRUMENTS

POST OF 5 TT BOX 6535011 » DALLAL, TEXAS 73208



SN54LS14, SN74LS14

HEX SCHMITT-TRIGGER INVERTERS

rscommendad operating conditions

SNBALS14 SN74LS14 UNIT
MIN NOM  MAX MIN  NOM  MAX
Vee  Supply voltsge 40 8 35 | 47§ 5 5206 v
IoH High-level output crrent -~04 ~-04 | mA
lor.  Low-evel output curre. 4 8 mA
TA  Operating treeair temoerature -85 125 g 70 *c
alectrical characteristics ovar recommended operating fres-air tampsrature ranga (unless otherwise noted)
SNS4ALS14 SN74LSYS
' PARAMETER TESY CONDITIONST
MIN TYP$E MAX | MIN TYPt MAX UNIY
LV, Vee =6V 14 16 18| 14 16 19| v
I vro Ve 5V 05 08 1] o5 o8 Y
Hystorosis
Ve ~5V 04 of 04 o8 v
Wys =Vy) | €
T Vik Ve - MIN, ) a~18mA 18 ~-15 | v
VOH Vg = MIN, V=05V, IoH = ~0.4mA 25 34 2.7 3.4 v
oL =9 mA 025 04 Q.26 QA
v Vee = 0 IN, V=19V v
i oL cc f oL =8 mA 635 0%
ITe Vee=5V. Vi=Vre. ~ 0.14 -0.14 mA
ty Vee =5V, Vy~Vr_ —-0.18 - Q.18 mA
N h Vee = MAX, Vis1V 01 0. mA
4 1Y) Voo = MAX, V=27V 20 20 sA
he Vee = MAX, Vi =04V ~04 - 0.4 mA
| _losg Vee s MAX - 20 -100 | -20 —100 | mA
[ cen VGc = MAX 86 18 86 18 | mA
i lecL Veoe = MAC 12 21 12 21 mA
|
t ‘For conditions shown as MIN or MAX, uos the ap,ropriats valua spacifisd undar rocammendad oparating conditions,
1Al typical values are st Vo =S V, T4 = 28°C.
Q‘No. maore than 0ne output 1hnuld ba sharted at & time, ana duration of tha short<ircult should not sxcead ono sacond,
switching charactaristics, Veg = 6V, Ta = 26°C
PARAMETER fom 9 TEST CONDITIONS MIN MA
{INPUT) {OUTPUTI b X | UNIT
—PLH A v R.=2kf, CL=160F 9 L
PHL 8 22 ny

TeEXAS “!f
INSTRUMENTS

POST OFFi (€ HOX 655012 » DALLASY, TEXAS 78209




SN5414, SN54LS14, SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

PARAMETER MEASUREMENT INFORMATION

TEST

POINT Vee

AL

— e . — 3
'WT_/M_
ov

i
FROM \
ourtPUT g o s }"“”‘L"{ ;»-'PLH-q 0"
UNDER H H Vom . o “s
TEST Cy ouTPLT VO et 13V e
I 1300 Mots B) — =~ vor ELEIVEN L
= 1Ses Note C)

LOAD CIRCUIT

NOTES.

VOLYAGE WAVEFORMS

A. All dioces ate INJIDES or baasivalent,
- Cl. tncludes probo and 1@ capacitanca.
C. Geaneratar enaracteristics and roference voltage are;

Genasrator Charactenistics Aaference Voltages
Zaut PAR tr i Vi) Vicefttl Vo et
SNK4 1SN T4’ 80 §1 + MH, 10 ns 10 n¢ 1.7V 0.8V 1.5V
SN34LS/aNT4LS' | 80 1 1 MH: 16 ns 8ns 1.6v a8 v IV

POSITIVE-GOING THRESHOLD VO'.TAGE

TYPICAL CHARACTERISTICS OF ‘14 CIRCUITS

Vi
FREE-AIR TEMPERATURE

NEGATIVE-GOING THRESHOLD VOLTAGE
vs
FREE-AIR TEMPERATURE

> osc

T vecos v X .
189 083
s 168 == 3§ oo |
2 -— h-]
9 1687 3 ray —
i 158 2 086 o
= 188 golas /, |1
4 184 ‘Q 004 3
i (X 8 oa3
2 102 082
LY 1] c—- | an
+ 1
L e =050
-76-80 -23 Q0 3 0 Y5 10O 138 > -7$-%-2 0 23 % I3 10 123
TA = Free-Air Temperature ~°C TA = Free-Air Tempersture - °C

HYSTERESIS

F.GURE 1 - AIGURE 2
FREE-AIR TEMPERATURE
80 — T
vVeee6v
240
> T |
f 8310 —
820 ~
o
1 [ 3]
;' 7901
AL T‘
;’- o ;
100 ‘
0 4
~78-%0 -2 0 2% SO 5 100 17
Ta — Free-Qlr Tomporature — °C

FIGURE 3

Dat: tor remperatures below 0°C ana 70°C and supply voltages beiow 4,78V and sbove 625 V ars appilcatle tor SN8414 only.

TEXAS '&5’
INSTRUMENTS

FOST OFFICE BOX 833012 « DALLAS, TEXAS 75205



N5414, SN7414
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF ‘14 CIRCUITS

THRESHOLD VOLTAGES
DISTRIBUTION OF UNITS v
FOR HYSTERESIS SUPPLY VOLTAGE
2.0 v ¥
Vcé ~5 \; Ta =~ 26°C
Ta=2°C 18 _—
N\ ' 1.6
/ 14 Positive-Going Threshold Voltage, Vie
i 1.2
; 1.0 proemme

Retative Frequency of Otcurencs
\—\_
p—
Theashold Voltage - V

os
/ s Nega.ivo-Going Threshold Voltage, VY~
A 0.4
N\ 0.2
740 760 780 BOO 820 40 86L €8O 900 04'5 4.7% 3 5.28 ss
VT+ = VT ~Hysterssis - mV VT+ — VT ~ Hyttorstit —mV
+LBUHE 4 FIGURE 5
HYSTE‘R ESIS OCUTPUT VOLTAGE
SUPPLY VOLTAGE INPUT VV’OLTAGE
20 4
v L] l’
. Ta=28°C Ve ™ sv
| TA = 26°C | L.
VY- Vs
1 X}
>
! >3
- 14 1
g 3
g 1.2 2
o
;1.0 22
g
‘ §os8 5 T "
i 1 1
[ 08
i ;" >° 1
| 04
\
| 0.2 o)
1 0 0
48 475 § .28 6.5 0 04 0.8 1.2 1.6 2
Vee - Supnty Veltege ~ V Ve - Supply Voltags — V
FIGURE @ FIGURE ?

i Data tor temperatures boiow 0°C and T0°C and suppty vaitages tetow 4.76 V ann abova 6.25 V are apolicable 10r SN34T4 only.

TeExas Q’
INSTRUMENTS

i POST OFFICE 80X 6550]2 » DALLAS, TEXAS 35260



SN54LS14, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF 'LS14 CIRCUITS

POSITIVE-GOING THRESHOLD VOLTAGE
vs
FREE-AIR TEMPERATURE

170
7 160

§ros

Y |
vec~8v

1.860 =
-78 -60 -2 0O 23 50 Y5 100 125

TA — Frae-Al Temporaturs — °C
FIGURE 8

HYSTERESIS
vs
FREEC-AIR TEMPERATURE

t L]
Vee=8V

30
~75 -60-25 0 23 80 5 100 125
TA ~ Froo-Alr Temperature ~ °C

PIGURE 10

NEGATIVE-GOING THRESHOLD VOLTAGE
vs
FREE-AIR TEMPERATURE

0.90 L S—
> Vee~56V
fbo.ss
.i 0.8
3 0.87
X ~
% 0.85 Zoul
X =
- L~
= 068 =
G 0.8 }—1
} 0.83
i 0.82
[}
s 0.81
>
0.84
-7 --B60 —-28 ] 23 % 78 100 125
TaA — Fran-Alr Temporatura ~ °C
PMGURE 9
DISTR!IBUTION OF UNITS
FOR HYSTERESIS
Vee = S\II
5 —Ta=2°c
’ f
% AN
W p—
2 eox ARG 4
2 | ABOVE
TR

720 740 780 780 600 B20 A40 BEC 830
VY+ ~ VT — Hysteresh — mV

FIGURE 11

Cata for tomperatures below 0°C and ebove 70°C and suppty voltages below 4.75 V enu sbova 828 V are anpilcabla tor SNEALE14 only.

TEXAS ‘fo

INSTRUMENTS

POSY OFPICE BOX 653012 » DALLAS. TEXAS 73288



3N54LS14, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL CHARACTERISTICS OF 'LS14 CIRCUITS

THRESHOLO VOLTAGES AND H /STERESIS QUTPUT VOLTAGE
vs vs
SUPPLY VOLTAGE INPUT VOLTAGE
2.0 ——v— A
Ta=25C Vec =5V
1.8 . 98°
= -TA * 25°C 4— gy _ Vret—
18 ot
- Positive-Going Threshold Vol'uq., VT >3
14 1 '
: | ' §
; § 1.2 T i
; 5 J 3
; > 1.0 |— Negative-Going Threshold Voltage, VY- —o - 2
; % s I g 4 v
} ’ Hysterenis, VTe = VT ;
| E 0.8 =)
| > —]
! 0.4
S L
0 0
4.8 4.73 5 628 535 0 0.4 0.3 1.2 1.8 2
Vg ~ Bupply Voltage - v Vi = Input Valtage — v
FISOEE 12 FIGURE 13

Dats for temperaturas below 0°C and above 26°C snd su Pety voitages bolow 4.78 V and above 8,25 V ara spplicable for SNGALS1A only,

g

Texas
INSTRUMENTS

POST CFFICE BOX 653012 * DALLAS. TEXAS 75288



SN5414, SN541514,
SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

TYPICAL APPLICATION DATA

$
i
| TTLSYSTEM

Lo T D
1
i

SINE-WAVE

OSCILLATOR F“I>°"'— >’"""

TTL SYSTEIVINTERFACE
FOR SLOW INPUT WAVEFORMS PULSE SHAPER

0.1 Hz to 10 MH2

330n . e - .
INPUT {
Cowma ‘
INPUT {.ﬂ>& _),_-..-
ouTPUT

MULTIVIBRATOR THRESHOLD DETECTOR

Open-cotlector

Suput ; i
. ﬂ, A OuTPUT o

= 3 S [ I' { yr
: | t )
| ! ' Iy Py
‘ - | —— [} 1
‘ | S T A T T I AT A vy

’S | POINT A 1

| o

OUTPUT

e

PULSE STRETCAHER

*p

Texas
INSTRUMENTS

POST OSFICE BOX 855012 ¢ DALLAS, TEXAS 75265




5 Semiconductors Lincar Products

CRIPT:ON

IM7555 :5 a CMOS timer providing significantly improved
mance cyer the standard NE/SESS5 timer, while al thr same
ging a ditect replacement for those devices in most

Rions. Lnproved parameters include low supply current, wide
ing supj ly voltage range, low THRESHOLD, T RIGGEF, and
T currents, no crowbarring of the supply current during output
ions, higher frequency performance nd no requirement to
ple COND’RCL VOLTAGE for stable operation.

\ .
'M7555 i5 a ~table controller capable of producing accurale
elays or frequencies.

one-sho{ modae, the pulse width of each circuit is precisely

lled by cpe extemal resistor and capacitor. For astat'e

ion as an oscillator, the free-running frequency and the duty
yre both jaccurately controlled by two external resistors and
ipacitar. |Unlike the bipolar 555 device, the CONTROL

AGE terriinal need not be decoupled with a capacitor. The
SER anc/RESET Inputs are active low. The outputinverter can
) or sink currents large enough to drive TTL loads or provide
at offset:: to drive CMOS loads.

TURES

¢t equivijlent in most applications for NE/SES55

supply urrent: 80pA (typ)

amely lcjw trigger, threshold, and reset currents: 20pA {t/p)
-spead -Bperatlon: 500kHz guaranteed

a oparating supply voltage range guaranteed 3 to 16V over full
ymotive temperatures

mal rese] function; no crowbarring of supply during output
sition

1 be used with higher-impedance timing elements than the
Nar 555 “or longer time constants

ERING INFORMATION

PIN CONFIGURATION

D and N Packages

cno[ ) i] Voo
TRIGGER | 2 DISCHARGE
ouTPUT| 3 THRESHOLD
RESET| 4 's | conTRoL voLTaGE

@ Timing from microseconds through hours

® Operates in both astable and monostable modes

® Adjustable duty cycle

@ High output source/sink driver can drive TTL/CMOS
® Typical temperature stability of 0.005%/°C at 25 C

® Rail-to-rail outputs

APPLICATIONS

® Precision liming

® Pulse generation

@ Sequential timing

® Time delay generation

@ Pulse width modulation

® Pulse position modulation

® Missing pulse detector

} DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
\ Plastic Dual In-Line Package (DIP) 0to +70°C ICM7555CN 04048
+ Plastic Small Outline (SO) Package 0to +70°C ICM7555CD 0174C
t Plastic Dual In-Line Package (DIP) -40 to +85°C ICM75558IN 04048
1 Plastic Small Qutline (SO) Package 40 to +85°C ICM7555I1D 0174C

st 31, 1€34

853-1192 13721




s Semiconductors Linear Products

Product specification

eneral purpose CMOS timer

ICM7555

JIVALENT BLOCK DIAGRAM

cLiP-FLOP
Voo RESET
o [)
8 P4
" Y
. COMPARATOR : ouTeUT
THRESHOLD O N | Do omvr;:es
1 S e | p | P O ovTPUT
CONTROL o3 - i : ‘
VOLTAGE ; - |
" 5 DISCHARGE
; | COMPARATOR ) 7
‘ . e [ ] |
| : il Hoow
i TRIGGER O - -
R 6!
37E o
JUSED INFUTS SHOULD BE CONNECTED 10 APPROPRIATE VOLTAGE FROM TRUTH TABLE.
ITH TABLE
RESHOLD VOLTAGE TRIGGER VOLTAGE RESET! ouTPUT DISCHARGE SWITCH
DON"Y CARE DON’'I CARE LOW LOW ON
>214(V+) > H3(V+) HIGH LOW ON
Vin<2/3 Vip > 13 HIGH STABLE STABLE
DON'™ CARE <1/3(V+) HIGH HI.GH OFF
S
LSET wil dominate all other inputs: 1TRIGGER will dominate over THRESHOLD.
'OLUTE MAXIMUM RATINGS?
5YMBOI, PARAMETER RATING UNITS
Voo Supply voitage +18 v
Vrag! Triggar input voliage
Vevy | Control voltage >-03t0
Vin | Thrashold ingut voltage <Vpp + 0.3 Y
VRsT ‘ RESET Input voltage
four | Output current 100 mA
Pomax | Maxiinum power dissipation, Ta = 25°C (stlll air)?
N package 1160 mw
D package 780 mw
Is1g | Storage temperature range -65to +150 °c
Tsoup - Lea. tumperature (Soldering 60s) 300 °c
:S:

ue to the SCR structura inherent in the CMOS proce ss used to fabricate these devices, connecting any terminal to a voltage greater than
n * 0.3/ or lass than GND -0.3V may cause destructive latch-up. For this reason It is recommended that no Inputs from extemal sources

it operating from the same power supply be applied
e ICM7£55 must be turned on first.
arata above 25°C, at tho following rates:
N packago at 9.3mw/ C
C package at 6.2m\v/°C
e "Powir Dissipation Considerations™ section.

5031,1¢94

338

‘0 the device before its power supply is established. tn multiple systems, the supply of



‘hiips S inuconductors Linear Prod: cts Product specification

General purpose CMOS timer ICM7555

)C AND AC ELECTRICAL CHARACTERISTICS

A = 25 G unless otherwise specified.

LIMITS
SYMEOL PARAMETER TEST CONDITIONS ICM7555 UNITS
MIN TYP MAX
Voiy Supply voltage Taun £ Ta < Theax 3 16 v
Int Supply current’ Voo = Vain 50 200 HA
VDD = VMAX 180 300 “/\
Astable mode timing? Ra. Rg = 1k to 100k, C = 0. 1)1F
SV <vpp <15V
: Initial accuracy 1.0 50 %a
| Drift with supply voltage 0.1 30 IV
‘ Drift with temperature® Vpo = 5V
= 50 pomrC
Vpp = 10V
Vpp = 15V 75 ppmrC
100 ppmeC
Vi Threshold veitage Vpp = 5V 0.63 0.65 067 xVpp
YiRG Trigger voltage Voo = 5V 0.29 0.31 0.34 xVpp
Voo = Vrrig = Viax 50 PA
tRis Trigger current Vop = Vipi = 5V 10 pPA
Voo = V1RiG = VMmN 1 PA
Voo = VIH = Vmax 50 PA
1y Threshold current Vpp = Vrn = 5V 10 pA
‘ Voo = Vin = Yy 1 PA
| VoD = VRsT = VMax 100 PA
Ins ¥t Reset current Voo = VRstT = 5V 20 pA
1 Vop = VRst = VMmiN 2 pA
VRe T Reset voltage Vpp = Vmiy and Vyax 0.4 0.7 1.0 v
Ve Control voltage Vpp = 5V 0.62 0.65 0.67 xVpp
Voo = Vmax. Isink = 3.2mA 01 0.4 A
Va. Output voltage (low) Vop = 5V, lgmx = 3.2mA . 0.2 04 v
Voo = Vmax. ISOURCE = -1.0mA [ 15.25 15.7 Vbo
Vo4 Qutput voltage (high) Vop = 5V. L 30 a5 Voo
Vos Discharge output voltage Vgp = 5V, Igiy, = 10.0mA 0.2 04 \
RL = 10MQ, C = 10pF. Vpp =
tr Rise time of output? 5V 45 75 ns
! Ry = 10M£2, C|_= 10pF, Vpp =
te: Fall time of output® 5V 20 75 ns
| Maximum oscillator frequency -
FM"?" (astable mode) p00 kHz
IOTES:
The :jupply current value is essentially independent of the TRIGGER, THRESHOLD, and RESET voitages.
t. Asta)le timing Is caiculated using the following equation: = e 038 . The components are defined in Figure 2.
(Ra + 2Rg)C

i Parameter is not 100% tested.

August 11, 1994 339



Semico-1guctors Linear Procucts

Product specification

aneral purpose CMOS timer

ICM7555

CAL PERFORMANCE CHARACTERISTICS

SUPPLY CURRENT (hp Hio A}

100.0

OUTPUT SOURCE CURRENT 3mA}

225

200

175

150

125%

o1 ==

TA=425C

SUPPLY VOLTAGE (Vpp)

Supply Current vs Supply Voltage

Vpp = 18V

b —— —
——

- l Vpp =2V

B SR I il
1.0
VoD -Vout V)

High Output Voltage Drop vs Output Source Currant

{ i H

10.0

20

15131, 1094

340
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SEMICONDUCTOR 17

DM7408
Quad 2-Input AND Gates

General Description

This device contains four
performs the logic AND function

it gates vach of which

Ordering Code:

Order Number | Package Numbor Packago Description
DM7408N N14A 14-Lecd Plastic Dual-In-Line Package (PDIP), JEDE = MS-001, 0.300° Wide
Connection Diagram Function Table
Yoo 8 M v 23 A3 v Y. AB
1 _.u _= i _: _. _- inputs Output
£. B Y
L L L
L H t
H L L
1] H H
H = G Loge Level
L -LOW Loge Level
__ _~ _. ‘ _u _q 1

© 2001 %airchild Samiconductor Corporalion 118006498 www.lairchildsemi.com
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[+=]
S | Absolute Maximum Ratingsnote 1)
I~ Note 1. The “Absoluie Maserum Ra°n38" are hoas vakes bryontd wheh
= Supply Voltage v Re salety o he devier cannat be guatoniend The desice shouid nos be
cperaied A thear leves The Daranmeie i LES OFINCT i Ne Liecnrd
Q Input Vollago 5.5v Crarmcie mucs abIes 800 N0 QuAtan e rd 4 NE DDSCILE T asu® W (31093
Operating Free Air Tem; wrature Range 0 Cto+70°C The “tecommemied Corraang Cantiuoms’ tado: wil Ortne hie rand-mns
21 BELUM DRt Ap s
Storage Temperature Range -65Cto+150°C v Aruates °
Recommened Operating Conditions
. Symbol Parameter i Min Nom Max Units
| Vee Supply V()“.'Ivaﬂ 4.75 5 5.25 v
i Vi HIGH Lovol Input Voltage 2 ' \
j Vi LOW Loval input Voltage 0.8 v
low HIGH Leve! Output Current -0.8 mA
[ LOW Luve! Qutpul Current 1 16 mA
TA Froe Ar Oparating Temper ature o] 70 o
Electrical Characteristics
over recommended operabng reg ar temperature ange (uniess otherwrse noted)
T
Symbol Paramotor Conditions Ain P Max Units
{Noto 2)
V| Input Clamp Volage Vee = Min ) = 12 mA -15 v
v, HIGH Level Vi M, Iy - Max
OH cc on 24 14 v
Outpwt Voitage Vi = Max
! Vi LOW Level Vee = Min, g, = Max
j oL cc ou 0.2 04 v
! Output Voitage Vyy = Min
j 1, Input Current () Max Input Vollage Vee = Max, V, = 55V 1 mA
: (M HIGH Levet Input Current Ve = Max, V, = 24V 40 A
[N LOW Lewve! Inpat Current Ve = Max, V, = 04V -16 ma
s Short Crcut Owtpur, Current Vee = Max (Note 3) 18 -55 mA
i Supply Current wih i}ll"hl!\ HIGH Vee - Max 1 2 mA
[ Supply Curfent wah Outputs LOW Vee - Max 20 23 mA
Hote L ARyt e AtV W T, 250
Hote 3. Netmrore than €00 tu vt should be shorned al o me
Switching Characteristics
Ve = SVand T, 25C
. Symbol Paramator Conditions Min Max Units
i eLn Prepagaton Delay Time Cy = 15pF .
! s
; LOW-10-HIGH Lavel Oulput R, = 4005} N
i
| [ Prepagation Detay Tima o,
3 ns
! HIGH-10-LOW Levo! Ouiput
www fairchildsemi.com 2




Physical Dimensions inches {(mitimeters) unless otherwise noted

- SM0-eTR
i 18.63-19.99) "
i (130
i ]"' T ng
. 4 3] {2) {i7) [} [51 S ok
I AREA
8 023020810
: {6.3%0°7¢6 150
D) na [ : i AN 0.3
mmtr 32 5) R o
0.092 DOM MAX
{7.287) 10.382) DEFIN
0CTIN t TN &

Finzan 127, by 1
0.143-0.200 = LT \ e 0.085
3683 -5 080} s (h5243 /"\ if'\,,,,';_.L n.esn

N )
_L_'},?J SR S ?
4 ‘ Jams-me
8C20 90° re TP e T [@703-0.436)
385 o i
wN 0071510 M i |
Ban=iei) > e ”:l Booom |
0014 0023 - (1112~
3 L g
©.358-0544) T L 21002001 " ! Hin
IR T .
o 080108010 e Yoie
> ELR ¥ o3’ s
+1 016"
(54255 - .38/ NAALEY F

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
Package Number N14A

Fairchilg does not assume any responsibility for use of any circudry described, no circuit patent licenses are imphed and
Fairchild reserves the right at any lime withcu! nouce to change said cnrcus!ry and spec:hcatmns

LIFE SUPPORT POLICY o b

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICL.S OR SYSTEMS WITHOUT THE EXFRESS WRITTEN APFPROVAL OF THE PRESIDENT OF FAIRCHILD
SEN.CONDUCTOR CORPORATION. As usod heain:

1. Lfe support devicos or systums are devicos or systems 2. A cnlical compor.ont in any component of a life support

which, (a) are intendod for surgical implant into the device o systom whose faldure to perform can be roa-
body, or (b) support or sustam life, and (c) whose failure sonablv expactad to cause the failure of the life support
to podform when proj urly used in accordance with dowvite or systam, or lo affect its safoly or eflfecliveness.

instructions (or use provided i (he labetng, c1n be rea-

sonably expeciad to resull in a significant injury o the
sef.

www.fairchildsemi.com

sejes gNy Induj-z pend govLNG

3 www.fairchildsemi.com
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SN5474, SN54LS74A, SN54S74
SN7474. SN74LS74A, SN74S74

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

SDI.S119 - DECEMBER 1983 - REVISED MARCH 1988

s Package Optlons I"clude Plastic "'Small GN6474 .. . J PACKAGE
Outline’’ Packages. Ceramic Chip Carriers SNSAaLST4A, SN64S74 ... J OR(\; PACKAGE
H H SN7474 ... N PACKA
;r'\: Flat Packages. and Plastic and Caramic SNTALST4A, SNTAST4 . . . O OR N PACKAGE
¢ {TOP VIEW)
« Dependable Texas instruments Quality and —
ReNlability WTRG Ueplvee
1002 130]2CLR
1cuds 12020
iption
descrip 1PRE[]4 nj2cLK
These devices contain two indapendent D-type 1Q{s 10: 2PRE
positive-odge-triggered flip-flops. A low level at the 16(:5 9320
preset of clear inputs sats or resaets the outputs GND(J7 s[124
regardlass of the levels of the other inputs. When preset
i and clear are inactive (high), dota at the D input meeting SN5474 . . . W PACKAGE
; the setup timeo requirements are transferred 10 the (TOP VIEW)

outputs on the positive-going edge of the clock pulse.

Clock triggering occurs at a voltage fevel and is not ek L aDPRE
directly rolated to the risa time of the clock pulse. _inQp 10a
Following tha hold tima interval, data at the D input may 1RO 2ha
be changed without affecting the levels at the outputs. vecQe 11{JGND

o . : 2CLROs 10320
The S.N.54. farnily is characterized {or operation over the 2066 L DZQ
full military temperature range of -55°C to 125°C. 2cLk? al12PRE
The SN74' family i3 characterized for operation from

0°C 10 70°C.

SNSALLTAA, SN54S74 . . . FK PACKAGE
FUNCTION TABLL (TOP VIEW)
INPUTS OUTPUTS
PRE CILR CLK D | a [¢)
L H X X | H L
H L X x|t H
L L x x| at ut
H H ' H|H L
H M 1 (0, A% H
H H L x| @ To
t Is sn this conti ' ' 4
Mpbatoobiney ' S < it Sl o 9 10 111213

and clear ara naar Vi maniinum. Furth~rmora, this con-
figuration is nonstabte; that is, it will not | ersist when
sithar prosat or cloor returns to its inactiva (nigh) lovet.

logic symbol?

100 Ioo
- 2 2 NN

NC - No internal connection

logic diagram (positive logic)

—
1PRE 3 (s) R
1CLK (:: DCh FRE—E-
_‘—D 1) ‘RD Bﬂ. 16
pRE AL 9l &R
2cux L 2Q
p U2 U1 L=
acLa LIS | 2a
cLK

$This symbol 13 in accordance with ANSUHIEEE Std 91-1984
and 1EC Publication 617-12.
Pin numbers shown are for O, J. N. and W packages.

PRODUCTION DATA information is cumert as of cation date.
Products confarm lo speclncmom pet the terms of Texas Indruments
g docs not necessarn.y incude

Copynght € 1988, Toxas Instruments Incorparated

'b TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1

|
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SN5474, SN54LS74A, SN54S74
SN7474. SN74LST4A, SN74574
DUAL D-TYPE POSITIVF-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

SDLS 19 - DECEMBER 1983 - REVISE D) MARCH 1988
ca—

schzmatics of inputs and outputs

74
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scheraatic
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absolu;te maximum ratings ovr operating ‘ree-air temperature range {unless otherwise noted)

S‘upply soltage, Ve (see Note 1)

....................................................... 7V
put voltage: ‘74, 874 .. . BB T L e N 5.5V
j LSTaA . . R T g W 7V
Oberating Iree-air temperature range: SN54° . ... ... oo o0 -55°C to0 125°C
‘ SN 0°C to 70°C
Storage temperature fange ... ... ............. ..., ~-65°C to 160°C

NOTE l:}Vollage valuas are w'th respect 10 notwork ground terminal.

“.’f‘ TexAs
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS. TEXAS 75265 3
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JN7474. SN74LST4A, SN74574
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ecomniended operating conditions

SN5474 8N7474 UNIT
MIN NOM MAX { MIN NOM MAX
“Vee  tupoly voltage 45 5 65 |45 5 526 | V
Viyy  digh-tevel input voltage 2 2 A\
Vi ~ow-level input voltage 0.8 08 \
lgn  -ligh-level cutput current -04 -04 mA
toL Low-level cutput current T 16 16 mA
CLK high 30 30
tw Pulse duration CLK low 3? 32 ns
PRE or CLA low 30 30
t,, Input setup time befare. CLK ¢ 20 20 ns
y Input hold time-data biter CLK ! 5 5 :s
LTa Qpoerating free-air temperature -~ 5% 126 [} 70 Cc

olectria;:al characteristics over reccommended operating free-air temperature range (unless otherwise noted)

PAIAMETER TEST CONDITIONS? SNEA74 SN7474 UNIT
3 MIN TYPE MAX | MIN TYPY MAaX
Vik Vee = MIN, I =—12mA 15 15 | v
Vou :,::_ ?::: 4 I 2N . D 24 34 24 34 v
VoL vee = MIN. VIHRZY. WAL= 08 02 04 02 04| v
loL = 16 mA
1 Ve = MAX, V=55V 1 1 mA
) 40 40
un [ CCR Ve = MAX, V=24V 129 L2
ANl Other 80 80
" [ ~1.6 16
" —t—"_g—s——- Vee = MAY V=043V -6 ml o N
TR’ : -3.2 -3.2
o |ewk g -3.2 - 3.2
los1’ Vee - MAX ~20 —~&7 |-18 =57 | mA
= Ve - MAX, Sce Note 2 8.5 15 8.5 15 | mA

1Eor cunditions shown as MIN or MAX, use the appropriate value specified undor racommendad operating ccaditons

TAD tyaical values aia 8t Vee = SV, Ta = 25°C,

AClear is tested with preset high and preset is tested with clear high.

150t nore than one output should Lo shown at a time.

?Averege per flip-flop.

NOTE ;; With all cutputs open, ICC is measured with the Q snd Q outputs high in turn. At the time of measurement, the clock input is
| grounded.

|
switching charateristics, VG = 5V, Ta = 26°C (see note 3)

i FROM TO B
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
i (INPUT) (OUTPUT)
max 16 25 MH2
1 —_— —— - 75 ns
PLH PRE or CLR QorQ
TPHL J RL-400ﬂ. Cp = 15pF a0 ns
- 14 25 ny
SN 4L S cLK QorQ -
oo N . 20 40 ns

NOTE 3: Load circuits and voitago waveforms arg shown in Section 1.
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SN7474. SN74LS74A, SN74574
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

SDLS 119 - DECEMBER 1983 - REVISED MARCH 1988

recommended operating conditions

SN5ALS74A SN74LS74A UNIT
MIN NOM MAX | MIN NOM MAX
|_Vg( Supply voltagu 4.5 5 55 } 4.75 6 525 \
Vi High-leve! Input voltage 2 2 v
_XLL Low-level input voltoge 0.7 08 v
104 High-level output current -4 -0.4 mA
-VGI Low-level output current 4 8 mA
~';;:»:-~- Clock {requency 0 25 0 25 | MHz
- CLK high 25 25
tw Pulse duration PRE or CLA low 25 25 ns
o High-level data 20 20
Y Setup tima-belore CLK 1 Loveievel dotn 2 20 ng
|ty | Hold time data after CLK! 5 K] ns
Ta ‘ Operating free-oir tempurature —~ 59 125 4] 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

3f'muwus'ren TEST CONDITIONS? SHERL SN74LS74A uNIT
! MIN TYPF MAX [ MIN TYPd mAX
Vik Vee © MIN, I+ =18 mA -15 - 15 v
T Vee = MIN, Vig 2V, VL = MAX,
Vo cc Ha A 25 34 2.4 K34 v
1o ° - 0.4mA
i T =M Vin=2V, e
Vee 'Y VIL = 3% s 025 04 025 04
loL =4 mA
vou, Vee - MIN Vil - HAX, Vg =2V B v
cL : r. = mns i } 035 05
loL=8mA
D or CLK 0.1 0.1
I —_——— Vee = MAX, V=7V mA
CLR or PRE 0.2 0.2
! } Dor CLK Vee - MAX Vi=T7V 2 - i G A
. I ClRorPRE | CC : 1% 20 o] “
: D or CLK - 04 Zoa | T
h e Ve = MAX, V=04V mA
" |[ClR o PRE -08 __ ... ks
1054 Voo MAX, S Note 4 - 20 —100 | - 20 -100 | mA
| ‘e (Totan Vee  MAX, Seo Note 2 K 8 4 8] mA

' For conditicns shown as MIN ar MAX, use the appropriate value specilied under recoimmaended operating conditians.
! Al typlcal values ate at Ve = SV, Ty = 25°C.

§ No1 more than ono output should ba vhorted at s .ima, and the duration of the short circuit should not excead one soecond.

NOTL 2:
i groundad.
NOTE 4:

With all outputs opan, Icc it measurod with the Q and Q outpuls high in turn, At the time of messuromant, the ciock input s

For certain dovices whaera stato commutstion can be caused by shorting an output to ground, sn equivalant test may be parformed

with Vg = 2.25 V and 2.12% V for tha B34 family andg the 74 famlily, respactivaly, with the minimum and maximum limits reduced 1o
one hatf of their s1atad velues,

switéhing charactaristins, Vcc =5 V, Ta = 25°C (see note 3)

FROM )
PARAMETER TEST CONDITIO IN TYP  MAX | UNIT
{INPUT) (OU*"PUT) ON NS MIN TYP M U
fmax 25 33 MHz
! SR PRE = AL =2k Cy = 16 pF ; 5
|—PLH )} CUR.PREorCLK Qord L . L=150 3 2 o
1PHL 25 40 ns

Note 3: Load citcuits and voltaye waveforms ore shown in Section 1.
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474, SN54LS74A, SN54574
474. SNTALST4A, SN74574
\L D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

19 - DE EMBER 1983 - REVISED MARCH 1988

mmended operating conditions

SNE4S74 SN74S74 UNIT
o MIN NOM MAX | MiN_NOM _MAX
- Supjly voltage 45 5 55 ]4.75 5 6526 v
i High:level input voitage 2 2 \'
___Low:lavel input voltage 0.8 0.8 v
4 Higl-level output current -1 -1 mA
. Low:level output curcant 20 20 mA
i CLK high 6 6
Pulsy duration CLK low 7.3 73 n
% —éﬁ or PRE low 7
Seu:b time, before CLK t High-lovel cata 3 ns
; 1. Low-level dota 3
Inpuit hold time - dote after CLK ¢ 2 ns
Opetating free-air temperature — 65 125 0 70 °C

1
:trical ;characteristics over recommended operating free-air temperature range (unless otherwise noted)

pAaAlvneren TEST CONDITIONS? shstis SNTI879 UNIT

1 MIN TYP¥ MAaX | MIN TYP? mAX

¥ i Vee = MIN, == 18mA, -1.2 -1.2 v

" Voo =MIN, Jff Min=2V. RLViL= 032 25 34 27 34 v

IoH = — 1 mA

o ::;:f, .;:,':'A Vinge 2% MiL=08 ¥ 0.5 0§ | v
w Vce = MAX, V=55V 1 1] mA
D ] 50 50

H tﬁ Vee = MAX, V=27V 150 150 uA
FAE orCLK 100 100 |
f3) -2 -2

L Eg: Voo = MAX, V=05V = f :f mA
CLK -4 —4

S8 | Vce = MAX - 40 -100 | —40 -100 | ma

'’ Vee = MAX, See Note 2 18 25 15 25 mA

t condit ons shown as MIN or MAX, use the appropriate value speciliod undor recommonded operating conditions.,

typica! values are at Ve = BV, Ta = 25°C.

't more than one output should be sharted at 8 time, and the duretion of the short circuit should not exceed one second.

sar s tc;ned with preset high and proset is testad with ciear high.

01390 ppr flip-flop.

e 2: Wiith all outputs open, Icc is measured with the Q and Q outputs high in tumn. At the time of measuremant, the clock input is
grounded.

itching characteristics, Vcc = 5 V, Ta = 25°C (see note 3)

FROM TO
ARAMLTER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) | touTeum) & e
fmax | 75 110 MHz
1PLH PRE or CLR QorQ ] 4 6 ns
PRE or CLR (CLK high) — 9 135
1 e - QerQ AL = 280 1 CL=15pF ns
PHL PRE or CLA (CLK low) o L ‘ L=ee 5 8
—_ 6 9 ns
PLH CLK Qu Q
PHL 8 9 ns

TE 3: Lu;nd circuits and voltage waveforms are shown ii. Section 1.
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DM74123

Dual Retriggerable One-Shot

August 1986
Revised July 2001

with Clear and Compleinentary Outputs

General Description

The DM74123 is a dual retriggerable monostasle multi-
vibrator capable of gencrating output pulses from a few
nano-seconds to extremely long vuration up to 100% duty
cycle. Each davice has three inputs permitting the choize of
aither leading-edge or trailing edge triggering. Pin (A) it an
active-LOW transition trigger input and pin (B) s an active-
HIGH transition trigger Input. A LOW at the clear (SLR)
input terminates the output pulse: which also inh bits trig-
gering. An intamal connection from CLR to the input gate
makas it possible 1o trigger the circuit by a pasitive-qoing
signal on CLR as shown in the Truth Table.

To obtair he best and trouble free operation from this
device piease rvad the Operating Rules as well as the

One-Shol Application Notes carelully and obser. e recom-
mendations.

Features

W DC triggered from active-HIGH transition or active-LOW
transition inputs

B Retviggerable to 100% duty cycle

B Direct resel tarminates output pulse

8 Compensated for V¢ and temperature variations

@ DTL, TTL compatible

& Input clamp diodes

Ordering Code:

Ordor lhumbor | Package Number

Package Description

DM74123N

N16E

16-Lead Plustic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300° Wide

Connection Diagram

Triggering Truth Table

R ! Input:
Y . tm? @ & ars (] a e Rosponso
i fus |34 I 1] 0 [0 |s A B CLR
' X X L No Trigger
I~ e L X No Trigger
] — e = H H Trigger
ard d H e X No Trigger
; L P H Trigger
L H «~ |Trigger

1 1t 3 J.‘ 3 I¢ I {e
a " 4] 2 [ -]
Cent

Functional Description

The basic output pulse width is determined by selection of
an extarnal resistor (Ry) and capacitor (Cx) Cnce trig-
gered, the basic pulse width may be extended by retrigger-
ing the gated active-LOW transition or active-HIGH
transition inputs or be reduced by use of the active-LOW

H = HIGH Vozage L evel
L = LOW VoRage Lavel
X = Immaotedal

transition dear input. Retriggering to 100% duty cycle is
possible by application of an input pulse train whose cycle
lime is shorter than the output cycle tmo such that a con-
tinuous "HIGH" logic state is maintained at the *Q"* output.

© 2001 Fairchdd Semiconductor Corporation

(L§006539

www fairchildsemi.com
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‘DM74123

Operating Rules

1.

At ux.ernal resistor (Ry) and external capa #tor (Cy)
are required for proper operation. The value of Cy may
vary from 0 to any necessary value. For small time con-
stants high-grade mica, glass, polypropylene, polycar-
bonate, or polystyrene matesial capaci‘ors may be
usad. For large time constants use tantalum or special
aluminum capacitors. If the timing capacitors have
leakages approaching 100 nA or if stra, capacitance
from either terminal to ground is greater than 50 pF the
timing equations may not spresent the pulse wid h the
device generates.

When an electrolylic capacitor is used lor Cx a switch-
Ing diodo is often required for standard TTL or e-shots
to prevent high inverse leakage current (Figure 1).
Howaever, its use in general is not recommended with
ratriggerable operation.

Tho outpul pulse width (Ty) for Cx > 1LOO pF s
defired as {ollows:

‘w = 1l Ry Cx(1 + 0.7/Ry)
1. whare: [Ry is in Kilo-ochm}
[Cx is in pico Farad]
[Tw i3 in nano second)

(K - 0.28}
Ay L
Vee ANl
3
}—M 1]
FIGURE 1.

For Cy < 1000 pF seo Figuro 2 foi Ty, vs. Cy
family cur-es with Ry as a paramotr r:

Puls © Width vs. Rx and Cy

\
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Note: For turthar datailod devico ch
pioaso rater to tho Ono-Shot Application Nota, AN-386

To obtain variable puise width by remote trim-
ming, the following circuit is recommended:

\ 4

PN (5)

o8 114 ®e

Hote: ‘R,___,° shouk! bo a3 ¢lota 1o 6no-shot as posstio

FIGURE 3.
The reiriggerable pulse width is calculated as
shown below:
TeTyw+ip=Kx Ry < Cx + lpgy
The retriggered pulse width is equal to the

pulse width plus a delay time period (Figure
4)

le T Ty

FIGURE 4.
Under any operating condition Cy and Ry
must be kept as close to the one-shot device
pins as possible to minimize stray capaci-
tance, to reduce noise pick-up, and to reduce
| x R and Ldi/dt voltago developed along thair
connecting paths. If the lead length from Cy to
pins (6) and (7) or pins (14) and (15) is greater
than 3 em, for example, the output pulse width
might be quite different from values predicted
from the appropriate equations. A non-induc-
tive and low capacitive path is necessary to
ensure complete discharge of Cy in each
cycle ol ils operation so that the output pulse
width will be accurate.

Vee and ground wiring should conform to
good high-frequency standards and practices
3o that switching transients on the Ve and
ground retum leads do not cause interaction
between one-shots. A 0.01 uF to 0.10 pF
bypass capacitor (disk ceramic or monolithic
type) from Vce to ground is necessary on
each device. Furthermore, the bypass capaci-
tor should be located as close to the Vg pin
as space permits.

and output parfo

www fairchildsemi.com




tXARZA, (4]

Absolute Maximum Ratingso. 1)
Nots 1: The "Afmotule Masimum Ratngs® are thoss valuss beyond which
Supply Vohage IV ma safoty of tho dovica cannot be guarantead. The davice shoud not ba
Input Voltage 5V et taslosar0 et aramtond ot i absatre L e
Oporating Free Air Toamperature Range 0"C 10 +70°C  The "Recommended Operating Condtions’ table wit dafing tho conditions
Slorage Temperature -85°C to +150°C  '° aCTue! Govice oporaton
Recommended Operating Conditions
8ymbol Pyrameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 v
Vi HIGH Lovel Input Voilage 2 v
Va LOW Lovol Input Vollago 0.8 v
lon HIGH Level Qutput Current -0.8 mA
lou LOW Love! Output Curront 18 mA
tw Pulss Width A or B HIGH 40
{Note 2) AorB LOW 40 ns
Clear ' OW 40
Twa Minimum Width of AorB 65 ns
(Min) Pulso at Q (Noto 2)
} Rexy External Timing Rostslor ) 50 k{2
? Cexr External Timing Capacrtance No Restriction §#F
| Cwire Wiring Capacitance a
‘ al Rexa/Cexr Torminal (Nota 2) &2 g
Ta Frae Air Operating Tomperature 1] 70 “C
Note 2: Ty = 25°C end Vg = SV.
Electrical Characteristics
-1 _ovar recommended oporating troo £ lemperaturo fange (ur 'oss othorwise notod)
H aymbor Parsrr otor Conditiens Min e Max | unns
! (Nocte 3)
v Input Clamp Voliage Vec = Min, §, = -12 mA -15 v
‘ Von HIGH Lovel Voo = Min, 15,02 Max 25
‘ Output Voitage Vg = Max, Ve = Min a3 A
| You 1.OW Lovel Vog = Min, 15 = Max e . A
I Output Voltngo Vigq = Min, V, -« Max ; ’
1% Input Cument @ Maa Input Vollage | Ve = Max, V, = 5.5V [ mA
1w FIGH Lovol Voo - Max Dot 0
Input Currat V28V (&Y 80 [
Y Low Level Voo « Max, V= 04V Cloat -32
topast Curront Dutn -1.6 2
los Shon Circut Output Current Ve = Max 'Note 4) -10 -40 mA
e Suppty Curront Ve = Max (Notg SXNote 6) 48 66 mA
Note 3. Al typceats are 0t Ve = 8V, T, « 28°C
Note 4: Not mors than one output shouild bo shortad at atme.
! Nots 8: Q fegrem (aher 9) whh 2 4V appled 1o 8 dlesr and A inputs. B inputs grounded, 8 outputs OPEN, Cexy = 0.02 ub,
[| ot Rexr=25K0
\ Nots 8. lcc I8 Measusad in the tiggared siute with 2.4V apphnd 3 0l clear and O inputs, A puts grounded, i output OPEN, Cpxy = 0.02 pF,
and Rexyp = 20 K1
i

3 www fairchildsemi.com




Switching Characteristics
#Vec o SVand Ty = 25°C

DM74123

j €, - 15 pF. R = 4000
Symboel Parameter From (tnput) Cexr = 1000 pF, Rgxy = 10 KO Units
To (Output) Min Max
- :mt?g:tl:; g:m Ang 33 ns
- :::;?:)-.;T‘Gr?ol‘:al!g:pu BloQ 28 ns
~ :‘I';p:-—o:-l:g‘\g:‘:y; "(;‘:lpul Awd 40 ns
~ :;::tzv[v):::.:g:ml Blod 3% ns
P Oel -
~ L:wp?:::;n LI::I)!T :)“.:vm Eipaf Q 40 m
. :miogv?:::jan ClaroQ 27 ns
bviou) (:‘:‘1 ;’uba Widin | AP 3 - =

Mote 7: Cecy = 1000 pF, Ry ¢ - 10 M1
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