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Signetics

Linear Products

DESCRIPTION

The 555 monolithic timing circuit is a
highty stable controller capable of pro-
ducing accurate time delays, or oscilla-
tion. In the time delay mode of opera-
tion, the time is precisely controlled by
one external resistor and capacitor. For
a stable operation as an oscillator, the
free running frequency and the duty
cycle are both accurately controlied with
two external resistors and one capacitor.
The circuit may be triggered and reset
on falling waveforras, and the output
structure can source or sink up to
200mA.
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NE/SA/SE555/SE555C

Timer

Product Specification

FEATURES

PIN CONFIGURATIONS

e Turn-off time less than 2us D. N, FE Packages
e Max. operating freguency greater
than 500kHz
o Timing from microseconds to owo U [0 vee
hours iocen (2 [7] ocwance
o Operates in both astable and oureut [T} (6] vmesnoro
monostable modes neser [ 5] CONTROL
VOLTAGE
e High output current -
e Adjustable duty cycle
e TTL compatible F Pac?g‘
e Temperature stabiiity of 0.005% owo 1 53] vee '
per °C wne [2 [13]) we
APPLICATIONS ucen [T [77] owcwance
e Precision timing oursut [ mE
¢ Puise generation v 5] 5] mnssworo
e Sequential timing neser 5] (5] we
e Time delay generation we [5 5] cowtRoL
VOLYAGE i
e Puise width modulation
o Pulse position modulation o
o Missing puise detector TOP VIEW
EQUIVALENT SCHEMATIC
S !
Vee
t
TWAEEMOLO i
7
O OUTPUT
TOGEN ‘
L4
ORCHARDS
GO

NOTE:
Pin numbers are for 8-Pin package.

Temeencs

7-48
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Timer NE/SA/SES55/SES55C

DC AND AC ELECTRICAL CHARACTERISTICS T, =25°C, Voo = +5V to +15 unless otherw se spacified.
- T

X ! . SES55 NE555/SE555C
' SYMBOL PARAMETER i TEST CONDITIONS T 7 UNIT
) ! ! y Min | Typ Max Min | Typ , Max ;
Vee 1 supply voltage ! 45 | 18 45 ) T ©0 7
; L
A Supply current (low Voo =5V, Ry = : 3, s 3 l 6 A
: eC state)’ V_ =15V, Ry = | 10 1 12 p Y0 15 e
; Timing error (monostadle) ! Ra = 2kQ to 100k } ' i |
oty Initia} accuracy? ! C=0.1yF i o5 | 20 Y101 3001 e
ROWRS S Dntt with temperature { 30 | 100 1 I s0 i 150 , pprr =
At/ Vs Dnift with supply voltage 0.05 1 0.2 l 0.1 05 | Cery
Timing error (astable) | Ra, Rg= 1k to 100kS i i ‘
1A Intral accuracy? I C=0.1pyF 4 6 | 5 13 o
Ata/ AT Dritt with temperature Vee = 15V 500 l’ 500 ppm
Ata/AVg Drift with supply voltage i 0.15 0.6 i . 0.3 1 %%
1 T
Voo = 15V 96 | 100 | 104 | 80 | 100 [ 110 | V
’ ! !
Ve Control voltage level : Vee = 6V {29 /333 | 38 | 26 {338 40 i v
Vee = 15V ! 94 1100 | 106 | 88 | 100 | 11.2 v
VTn | Thresheld voitage | Ver, = 5V , 27 1333 ] a0 | 24 | 333 | 42 v
- Threshold current? I 01 | o025 01 1025 ] uA
T t
4 | Voo = 15V 48 | 50 | 52 | 45 , 50 ! 56 | v
VraiG Trigger voltage . Vee = 5V 145 ' 167 | 19 | 11 |67 1 22 | v
I1RIG Trigger current ! Vrmig = OV NTEREY |05 | 20 A
Vheset Reset voltage* ' 03 10 | 03 | 10 v
\ Reset current . Vreser = 0.4V 0.3 04 0.1 | 04 T mA
RESET Reset current s VResg? = OV 0.4 1.0 04 | 15 ;| mA
Vee = 18V . !
Ignk = 10mMA 01 | 015 0.1 | 025 v
leink = 50mA , 04 1 05 04 | 0.75 v
Ik = 100mA P20 2.2 120 25 v
Voo Output voitage (low) s, = 200mA ; 25 i oas v
: Vee = 5V ; h
i lsink = 8MA 01 | 025 0.3 0.4 v
' , I = 5MA | 005 | 02 025 | 035 v
} !
: Ve = 15V :
| Isource = 200mA 12.5 125 3
Vor Output voltage (high) Isource = 100mMA 13.0 ' 13.3 1275 | 133 v
Vee =5V ] i
IsouRce = 100mMA 30 | 3.3 275 ¢ 33 %
torF Turn-oft time’ Vagser = Ve } 05§ 20 | 05 | 20 us
1 Rise time of output ! , | 100 | 200 100 | 300 | Tns
T
|3 Fall time of output o= 100 200 100 300 ns
Discharge leakage current I ! 20 100 |20 100 ns
NOTES:

1 Supply current when output high typically 1mA less

2 Tested at Vgc =5V and Ve = 15V.

3. This will determine the max value of Ra + Rg, for 15V operation. the max total R = 10M and for 5V operation, the max, total A = 3.4MO.

4 Specified with tnigger input high.

5. Time measured from a positive going nput putse from 010 08 + Ve into the threshold to the drop from hugh to low of the output. Tngger s fied to thresho:S

July 26, 1988 7-50
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Timer

NE/SA/SE555/SE555C

TYPICAL PERFORMANCE CHARACTERISTICS

Minimum Pulse Width
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Timer

NE/SA/SES55/SES55C

TYPICAL APPLICATIONS

555 OR 1.2 556

DISCHARGE O + e

; "

- CONTROL 5 ; |
VOLTAGE 4
. . THRESHOLDO- 8 cowe > T |
- 0.F 1 ’ !
;
! s b e d I
= I FLIP 3 I l i
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. [ ouTPUT
i D 4
{ 1 H
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i
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= a T Ry~ 2RR)C
RESET S
| Astable Operation
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.
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A
i
. CONTROL 5 4
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Linear Products

DESCRIPTION

The LM139 series consists of four inde-
pendent precision voltage comparators.
with an offset voltage specification as
low as 2.0mV max for each comparater,
which were designed specifically to op-
erate from a single power supply over a
wide range of voltages. Operation from
split power supplies is also possible and
the low power supply current drain Is
independent of the magnitude of the
power supply volta‘ge. These compara-
tors also have a unique charactenstic in
that the input common-mode voltage
range includes ground, even though they
are operated from a single power supply
voltage.

The LM139 series was designed to di-
rectly interface with TTL and CMOS.
When operated from both plus and mi-
nus power supplies, the LM139 series
will directly interface with MOS logic
where their low power drain is a distinct
advantage over standard comparators.

EQUIVALENT CIRCUIT

LM2901/MC3302

Quad Voltage Comparator

Product Specification

FEATURES PIN CONFIGURATION

e Wide single supply voltage range r
2.0Vpc to 36Vpc or dual supplies

D. F, N Packages

4 1.0Vpc to +18Vpc

e Very low supply current drain oureurz LU ==
(0.8mA) independent of supply j outeuT [T | ~{
voltage (1.0mW/comparator at { v- 3] - ‘ — ...
5'°VDC) toy, -

INPUT 1- E ! = .

o Low input biasing current 25nA | | ) t—

e Low Input offset current £5nA {weur - (51— l i~
and offset voltage I pur2 ] A A -

e Input common-mode voltage INPUT 2 - E [ Sl oo “
range includes ground —

e Differential input voltage range TOP VIEW

equal to the power supply

voltage
e Low output 250mV at 4mA
saturation voltage

e Output voitage compatible with
TTL, DTL, ECL, MOS and CMOS
logic systems

APPLICATIONS

e A/D converters

e Wide range VCO

e MOS clock generator

¢ High voltage logic gate
e Muitivibrators

100uA
< INPUT ouTPUT
o— l o L

-INPUT p go,
os as L

{1 Comparator Only)

TCoaaa1S

July 26, 1988
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LM139A/239A/339A/LM139/239/339/
LM2901/MC3302

qQuad Voltage Comparator

~RDERING INFORMATION

DESCRIPTION T TEMPERATURE RANGE ORDER CODE

+ 7~ Cerdip i 0 to +125°C LM139AF
12 Cerdp ! 0 to +125°C LM139F
. =« Plastc DIP f _25°C 10 +85°C LM239AN
: &1 Plastic DIP -25°C to +85°C LM239N
: 2~ Cerdip -25°C to +85°C LM239F
1.2~ Plastic SO ~25°C 1o +85°C LM2380
'~ Cerdip Z40°C to +85°C LM2901F
=~ Plastic DIP —40°C to +85°C LM2901N
. 2~ Piastic SO -40°C to +85°C LM2901D
= - Prastic DIP 0 to +70°C LM339AN
.= - Slastic SO 0 to +70°C LM339D
.=~ Pastic DIP 0 to +70°C LM338N
s Cerdo 0 to +70°C LM339AF
Zeraip 0 to +70°C M339F
Slastc SO -40°C to +85°C MC33020

~ Cerdip ~40°C to +85°C MC3302F .
Siastc DIP —40°C 1o +85°C MC3302N

1350LUTE MAXIMUM RATINGS

-MBoL o PARAMETER RATING UNIT
Vee supply voltage 36 or £18 Voc
Ditferential input voltage 36 Vo
Input voltage -0.3 to +36 Voc

Maximum power dissipation,
T, =25°C (still-air)}

F package 1190 mw
N package 1420 mw
O package 1040 mw
QOutput short-circuit to ground2 Continuous
input current (Vay < -0.3Vpc) 50 mA
Operating temperature range
tM133A -55 to +125 °C
LM239A -25 to +85 °C
“M339A 0to +70 °C
+M2901'MC3302 -40 to +85 °C
S'irage temperature range -65 to +150 °C
ag solgenng temperature (10sec max) 300 °C

4' re tolowing rates.

[

e T

=N

~e 2utput 'c V4 can cause excessive heating and eventual destruction The maximum
o« matey 20mA indepandant of the magnitude of V+.

» =, evst when the voltage at any of the input leads is driven negative. itis due to the

o tehg ~put PNP transistors becormng forward biased and theraeby acting as input

*5 trus .ade action, there 1S also lateral NPN parasitic transistor action on tha IC

a ' 2an cause the ocutput voltages of the comparators 0 go 10 the V+ voltage tevet

ar3w ~verdr say for the tme duraton that an input 15 driven negative. This Is not

a 2.15ut states will reestablish when the input voltage, which was negative, again

reatar rar 0 3Vpe

<
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Signetics Linear Products Bye —

LM139A/239A/339A/LM139/239 1- .
LM2901/MC3:

Quad Voltage Comparator

DC AND AC ELECTRICAL CHARACTERISTICS V + =5Voc, LM139A/LM138: -55°C < Tp € 125°C unless
specified.
LM239: -25°C < T, < 85°C, uniess otherwse «;
LM339: 0°C < Tp < 70°C, unless otherwise sp=- .

V + =5Vpe, LM339A: 0°C < Tp < 70°C, unless otherwise «:.
LM239A: -25°C < Ta < 85°C, unless otherwsss .

LM2901/LM3302: -40°C < T, < 85°C, untess = .
specified.

T T
LM13%A LM239A/339A

SYMBOL PARAMETER TEST CONDITIONS T -~

g Min | Typ Max Min | Typ Max
Ta=25°C 1.0 | =20 HESRY
Over temp. +4.0 i
Input common-mode voltage Ta=25°C V+-15
range® 4 Over temp. 0 V+-20 ©

‘o

Vos input oftset voltage?

o
o
< <
+
'

Vewm

Keep all
Vipr Ditferential input voltage' Vins = 0Voc V4 V-
(or V- if need)

hngsy OF ling-y with output in
linear range
Ta=25°C 25 100 25
Over temp. 300

181AS Input bias current?

hngey = fine)
los Input offset current Ta =25°C +30 | z25 *5.0
Over temp. +100

Ving-y 2 1Vpe, Vin(+) = 0.
Vo <1.5Vpe.

oL Output sink current Ta=25°C 6.0 16 6.0 16

Vo = 800mV,

over temp.

Ving+) = WVpe, Ving=) =0
Vo = 5Vpc.

low Output leakage current Ta=25°C 0.1 0.1

Vo = 30Vpc,

over temp. 1.0 1.0

AR SIS SO IO Y

V4 =28V, R =
on comparators, -
Ta=25°C 0.8 2.0 0.8 20 -

V+ =30V

R = 15k,
V+ = 15Vpc

Vine) = 1Vpe. Ving+) = 0,
Isink < 4mA
Ta=25°C 250 400 250 400 T
Over temp. 700 700 T

lec Supply current

Ay Voltage gain 50 200 80 200 -

VoL Saturation voitage

Vin = TTL logic swing,
fLSR Large-signal response time Vaer = 1.4Vpe. VRL = 5Voc. 300 300
Ry = 5.1kQ2, Tp=25°C

VRL=5Vpc R =5.1kQ i i
Ta = 25°C 1.3 1.3 !

tn Response time>

L

See notes at the end of the Electrical Characterstcs
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2 <s unear Products . Product Speclfication

LM139A/239A/339A/LM139/239/339/
d Voltage Comparat
aud o parator LM2901/MC3302

~C AND AC ELECTRICAL CHARACTERISTICS v+ =5Vpc, LM139A/LM139: -55°C < To < 125°C, unless otherwise
specified.
LM239: -25°C < T, £ 85°C, unless otherwise specified.
LM339: 0°C < Tp < 70°C unless otherwise specified.

V + =5Vpc, LM339A: 0°C €T, <70°C, unless otherwise specified
LM239A: -25°C < T <85°C, unless otherwise specified.
LM2801/LM3302: -40°C < T < 85°C, unless otherwise
specified.

LM138 LM239/339
-uB0L PARAMETER TEST CONDITIONS UNIT

Min | Typ | Max Min | Typ | Max

Ta=25°C +20 | +5.0 20| £5.0 mV
Over temp. £8.0 +9.0 mv

wnput offset voltage?

nput common-mode voltage Ta=25°C 0 V+~-15] 0 V+-1.5
-ange’ Over temp. 0 V+-20| 0 V+-2.0

Keep all

Oitferential input voltage’ Vins = 0V, v+ v+ v
g oc

{or V- if need)

ling+) OF hing-) With output in
linear range
Ta=25°C 25 100 25 250
Over temp. 300 400

~out bias current®

Iinge ) = fing-)
~put offset current Ta=25°C +30 | £25 +50 | +80
Over temp. +100 +150

V|N(_) 2 1Vpc, Vin(+) =0,
Vo < 1.5Vpe,
Murgut sink current Ta =25°C 6.0 16 6.0 16
Vo = 800mVv,
over temp.

Vinge) 2 1Voc. VinG=) =0
Vo = SVpe,

-'0ut leakage current Ta=25°C 0.1 0.1 nA

Vo = 30Vpc. .

over temp. 1.0 1.0 pA

V+ =28V, By =

on comparators,
- Ta=25°C 0.8 20 08 20 mA
V+ =30V

R, > 15k,
V+ = 15Vpc

33 (33

3

o current

'ag2 gan 50 200 50 | .200 vimv

Ving-) 2 1Vpe, Ving ) = 0.
Isink < 4mA
Ta=25°C 250 400 250 400 mv
Over temp. 700 700 mv

. aton voltage

Vin = TTL logic swing,
* sgnal response time Vpaes = 1.4Vpe. Vey = 5Vpe. 300 300 ns
R =5.1k2, Ta=25°C

£ VaL = 5Vpc. Ry = 5.1k
Ta=25°C

1.3 1.3 us
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Signetics near Products Ty

LM139A/239A/339A/LM439/239, 32
LM2904/MC33: -

Quad Voltage Comparator

DC AND AC ELECTRICAL CHARACTERISTICS v+ =5Vic, LM139A/LM139; =55°C < T4 < 125°C, uniess . -,
specthed
LM239" -25°C < T & 85°C, unless otherwise .
LM339: 0°C < Tp < 70°C unless otherwise sco:t.

V + = 5Vpe, LM339A: 0°C < Tp < 70°C. unless otherwise so.

LM239A; ~25°C < T, < 85°C, untess otherwise w:
LM2901/LM3302' -40°C = T, < 85°C, unless o'~e,,
specified

- T Y S—

. . LM2901 MC3302

SYMBOL PARAMETER TEST CONDITIONS Lt

Min | Typ Max Min | Typ Max

Ta=25°C 20, =70 £30
Qver temp. +9 =15

Vos Input offset voltage® |
A

+
Input common-mode voitage | Ta=25°C

V,
oM range’ 1 Over temp.
I

Keep all
Vins 2 0Vpe
{or V- it need) |

4

Vior Ditferential input voltage'

.
!
[ Iinieey OF hing) With output in ' 1 |
IgIAS Input bias current? linear range i

Ta=25°C 25 250 25 500

Over temp. 200 500 1000

los Input offset current Ta=25°C *5 50 *5
Over temp. +50 | =200

+ 100

|
]
NG+ = hing-) i
| 300

Ving-) 2 1Vpe, VIN(+) =0, 6.0 16 6
Vo < 1.5Vpe.
loL Output sink current Ta=25°C i
Vo = 800mV. i
over temp. ! ! 2.0
|
|

Vingsy 2 WVpe. Vin(=) =0
Vo = 5Vpc,

lon Output leakage current Ta =25°C 01 0.1

Vo = 30Vpc,

over temp. 1.0 1.0

V+ =28V, Ry = 8 18
on comparators,
Ta=25°C 0.8 2.0

V4 =30V 1.0 25

RL = 15k,
V+ =16Vpo

Ving-y = 1Vpe. Vings) =0,
Iging < 4mA
Ta=25°C 400 1580 400 -
Over temp. 400 700 700 ”

Icc Supply current

Ay Voitage gain 25 100 2 100 [l

Vor Saturation voltage

Vin = TTL logic swing,
tLsh Large-signat response time Veer = 1.4Vpe, VaL = 5Vpe. 300 300 -
Ry = 5.1kS2, Ta =25°C

VgL = 5Vpe, R =5.1kQ,
Ta=25°C

1.3 1.3 -
L

™ Response time®

NOTES:
1 Positive excursions of inpul voltage may exceed the power supply level by 17V As long as the other voltage remains within the node range. the ¢ Witz
output state The Jow inpul voltage state must not be ‘ess than -0.3Vpe (or 0.3Vp below the magmitude of the negative power supply, # used)
2 At output switch pont, Vg 2 1 4V, Rg = 002 with V+ from Svipe to 30Voe, and over the full input common-mode range (OVpe 10 V4 - 1.5Vpc) Inputs of unused compard’.'>
ounded N

o

3 The mput common-mode voltage or erther input signal voltage should not be allowed 1o go negatve by more tnan O 3V. The upper end of the common-mode voilage range s » *
either or both inputs can go to 30Vpc without damage

4 The dwection of the mput current 1s out of the IC due to the PNP input stage This current 1s essentally constant, indepandent of the state of the output so no loading change &
reference or nput lines

5 The response time spectfied s lor a 100mV nput step with a 5mV overdrve For larger overdnve signals 300ns can be (see typicat pi characiess<s =
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PC74HC/HCTO04

SSs

HEX INVERTER

FEATURES

e Output capability: standard
® g category: SSi

GENERAL DESCRIPTION

The 74HC/HCTO4 are high-speed
Si-gate CMOS devices and are pin
compatible with low power Schattky
TTL {LSTTL). They are specified in

compliance with JEDEC standard no. 7A.

The 74HC/HCTO04 provide six inverting
buffers.

! o ‘Er Tveicat ||

; SYMBOL PARAMETER : CONDITIONS — —7v — <4 UNIT

! i HC | HCT .

— S I PR SR —

! tPHL/ propagation delay i C=15pF 7 8 i s
PLH ; nAtonY j vec=5V \ .

;C; { input capacitance T_ 3.5 35 pF

¥ T !

power dissipation H
| Cpp { capacitance per gate i notes 1and 2 21 24 pF J
e S

GND=0V:Tymp=25"City =t4=6ns

Notes

1 Cpp is used to determine the dynamic power dissipation (Pp in uw):
Pp =CpD x VGG x fi+ = (CL x VCC? x fo) where:

tj = input frequency in MHz
{p = output frequency in MHz

CL = output load capacitance in pF

Vee = supply voltage in V

T (C x Vec? x fo) = sum of outputs
2. For HC the condition is V1 = GND to VCC
For HCT the condition is V) = GND 1o Vec - 1.5 V

ORDERING INFORMATION/PACKAGE OUTLINES

PC74HC/HCTO4P: 14-lead DIL; plastic (SOT-27).
PC74HC/HCTO4T: 14-lead mini-pack; plastic (SO-14; SOT-108A).

PIN DESCRIPTION

PIN NO. SYMBOL NAME AND FUNCTION
1,3,5,9, 11, 13| 1A t0 6A data inputs
2,4,6,8,10, 12{/1Y t0 6Y data outputs
7 GND ground (O V)
14 Vee positive supply voltage
P
1 1A 1y 2
(] U [14] Vee 3 l }: 4
™ E E 6a 3 2A 2Y A
2 3] 2] o 5 34 L1 DL
wl«] o4 1] 5A
£ E E 4a " 5A sY 0 \ -
ovo (7] ;E oy
7287404, 13 sa L 12 " 12
rz30948
2290947 1
Fig. 1 Pin configuration. Fig. 2 Logic symbol. Fig. 3, IEC lagic symbol.
| S
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PC74HC/HCTO4
Ssi

RN 1 FUNCTION TABLE

. ! INPUT OUTPUT

s s
H e I x 2 D D D M nA aY

L H
H L

7790878
3|2 DC 2v
Fig. &5 Logic aiagram (one inverter),
—-——Do—al-‘; H = HIGH voltage level
! L = LOW voitage leve!
D@ hd
5y

Do

3a
5{4a
L)
8A

evl,

7287408 1

L Fig. 4 Funct onal diagram.

DC CHARACTERISTICS FOR 74HC
For the DC characteristics see chapter *'HCMOS famity chasacteristics”, section *“Family specifications”.

Output capability: standard

lec category. SSi

AC CHARACTERISTICS FOR 74HC
GND=0V:t, =ts=6ns;Cy = 50 pF

| Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | Voo | WAVEFORMS
+25 -40 to +85 | —401t0 +125 v
min.| typ. | max. | min. | max. [ min. | max.

) 25 | 85 108 130 2.0

PHL/ | Propagaton delay 9 |w 21 2 | ns 45 | Fig.6
PLR nAton 7 114 18 22 6.0
/ 19 |75 95 110 2.0

:THL output transition time 7 |15 19 22 |ns 45 | Fig.6
TLH 6 |13 16 19 6.0

112 March 1988



Hex inverter PC74HC/HCTO04
SSi

DC CHARACTERISTICS FOR 74HCT
For the DC characteristics see chapter “HCMOS family characteristics’, section ’Famity specifications”.

QOutput capability: standard
icc category SSi

Note to HCT types

The value of additional quiescent supply current (Alcc) for a unit foad of 1 is given in the family specifications.
To determine Icc oor input, multiply this value by the unit load coefficient shown in the table below.

UNIT LOAD
INPUT  COEFFICIENT

— ————— —

1.
i n/} ) 20

AC CHARACTERISTICS FOR 74HCT

GND =0Vt =14=6ns;Cp =50pF

—

! T T
! Tamb (°C) TEST CONDITIONS

74HCT

SYMBOL PARAMETER UNIT | Voo | WAVEFORMS
+25 -40 to 485 |—40 to +1256 v

tpHL
LK

X
| . !

| | min.] typ. | max.| min.| max. | min. | max.
1
{

propagation delay

nA tonY 10 {19 24 29 s 45 | Fig.8

I

t }
TR
JTLH

output transition time 7 15 19 22 ns 45 Fig. 6

March 1988
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PC74HCU04

SSi
— \
HEX INVERTER
FEATURES ‘ T _—
- | symsoL PARAMETER CONDITIONS TYPICAL UNIT
e Output capability: standard IL
® | category: SSI | tPHL/ | propagation celay CL=15pF 5 s
[ tPLH nAtonY Vee=5V
GENERAL DESCRIPTION ] T -
The 74HCUO4 is a high-speed | C i input capacitance 35 pF
Si-gate CMOS device and is pin power dissipation
compatibie with low power Schottky EPD capacitance per inverter note 1 10 pF
TTLLSTTL). Itis specified in
compliance with JEDEC standard no. 7A. GND=0V:Tamp=26"City =ty=6ns
Tne 74HCUO4 is a general purpose
rex inverter. Each of the six inverters is Note
2 single stage 1. CppD is used to determine the dynamic power dissipation (P in gW):
FUNCTION TABLE PD =CPD x VCC® x fi+ E (CLx VCC? x fo) where:
U, fi = input frequency in MHz CL = output load capacitance in pF
INPUT OuUTPUT fo = output frequency in MHz Vee = supply voltage in V
———r—— I (Cy x Ve x fo) = sum of outputs
nA nY
- Y 7 2
L | H |
. H L i ORDERING INFORMATION/PACKAGE OUTLINES
I 7 A PC74HCUO4P: 14-lead DIL; plastic (SOT-27).
H = HIGH voitage revel PC74HCUO4T" 14-lead mini-pack; plastic (SO-14; SOT-108A).
L LOW voltage level
PIN DESCRIPTION
PIN NO. l SYMBQL NAME AND FUNCTION
1.3,509, L
11,13 ] 1A to 6A data inputs
2,4,6,8,
10, 12 1Y to 6Y ! data outputs
7 GND ground (0 V)
14 Vee positive supply voltage
N ___} !
i i t 2-
i (1 1y !
Tl ociu [T)se !
- r a2 X 9 8
] [ Jaa w22 5Y e " 10
}: (3" e o o
R ' ! " '3 12
I 29 3dn
' 7290947 1
Fn 1 P ooa® garson, Fig. 2 Logic symboi. Fig. 3 1EC logic symbol,
-—— RTINS R - .
S
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PC74HCUOG4
SSt
i
)
i
A 182 P |
!
- e -z Vee Vee
w000 -IL 9 v
_sl3a 3vie nA - 1
3
. e
i s 7293835 [0 GND GND
1154 [
alea svhe
7287406 1
Fig. 5 Schematic diagram
Tig. 4 Functional diagram. {one inverter).
T % AT RN O -
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Hex inverter

PC74HCUO04
§S!

DC CHARACTERISTICS FOR 74HCU

Voltages are referenced to GND {ground = 0 V)

Tamb (¢ TEST CONDITIONS
| 78HCU
SYMBOL ! PARAMETER _— g —- - 4= — == UNIT | Vcc| Vi OTHER
1 +25 | 40t0+85 | 4010 +125 v
! = o i
min. | typ. Tmax min. rmax | min. | max.
S ——_ U S L
17 |14 1.7 17 2.0
ViH HIGH levet input voltage 3.6 [26 36 ‘3.6 \% 4.5
48 134 l 4.8 4.8 6.0
— ey s s e S
108 0 3 0.3 0.3 2.0
YIL LOW level input voltage {19 1 i 09 ! 09 |V 4.(5J
126 11 2 1.2 1.2 6.
e e e frma—1 T L
18 20 8 "18 20 Viy | -lg=20kA
0K VHGH tavet nutpar voltage 4.0 ;;g 40 | 40 | \' gg ?/' ':0 gg “2
55 ! 85 ! 1 5.5 0, ViL -o »
. 4
: 4 3 - — g +- e e ek
! T i ' tvee | a-
3.9814.32 3.84 3.7 4.5 Ig =4.0mA
VOH HiGH level output voltage | 5.48{581 5.34 59 | \' 6.0 % ngD -1 = 5.2 mA
‘0 102 0.2 i 0.2 20 | Viy | 10=20pA
VoL LOW level output voltage 0 0.5 10.5 05 1V 45 | or 1o =20 pA
'o {os los 0.5 60 | Vi | 10=200A
- T N N
! vee -
b o {015 | 0.26 10.33 | 0.4 45 o =4.0mA
voL LT 1T g ©1 204 ' f016 | 0.26 | '033 tos |V |60 | Jyp | lo=52mA
i S 25 i @S e E WA C. g
! o, ‘ Vee
i input leakage current 1ot 1.0 11.0 | A 6.0 | or
{ { ) ) \ GND
— VA 4 L2 231 T 1..- - L3 L&) —_ AV _IN
. { Vee
$oC ! quiescent supply current | i 120 20.0 L40,0 LpA 8.0 OG{ND lo=0
e He . o I i o 8N
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PC74HC/HCT138

MSi
3-TO-8 LINE DECODER/DEMULTIPLEXER; INVERTING
ATURES -
FE { [ | TYPICAL
¢ Demultiplexing capability SYMBOL PARAMETER CONDITIONS UNIT
o Multiple input enable for easy , A’ HC | HCT
expansion tion del |
f : tPHL propagation delay i
o ideal 'or memory chip select LR Ap to ¥y g =15 oF 12 17 ns
decoding , v H VL -5V
o Active LOW mutuaily exclusive :PHL’ 5-3 :g 7" cc 14 19 | ns
outputs PLH n n i .
¢ Output capability: standard Cy input capacitance 3.5 3.5 pF
¢ lcc category: MSI - - —_—
Cpp paueLdissipation notes 1 and 2 67 67 pF
GENERAL DESCRIPTION sobeciance P Peslage
Tre 74HC/HCT 138 are high speed GND=0V:Tamp =25 °Citr =tf=6ns
S. gate CMOS devices and are pin
:ompatible with low power Schottky Notes
TTL(LSTTL} They are specified in 1. Cpp is used to determine the dynamic power dissipation (Pp in uW):
c’omnhancethh JEDEC standard no. 7A. PD =CpD x VCC? X fi * £ (CL x VCC* x fo) where:
mf:s::ac',: S';i?ege:ggf::saiz?&; #i = input frequency in MHz CL = outputload cagacitance in pF
ag, Ay, Ag) and when enabled, provide ;:Q ; out\;)ut Ireqfuen_cy in M:—Iz =) Ve = supply voltage in V
3 mutually exclusive active LOW outputs ICL x Vec? x fo) = sum of outputs
sgto Y7) 2. For HC the condition is V| = GND to V¢C
“re 138" features thres enable inputs: For HCT the condition is V| = GND toVgc — 15V
-0 active LOW (E and E3) and one
wtve HIGH {E3). Every autput wilt be
*GH unless By ana Ep arz LOW and ORDERING INFORMATION/PACKAGE OUTLINES
IG
15 HIGH,
“+1s multiple enable funcrion allows PC74HC/HCT138P: 16-ead DIL; plastic (SOT-38Z).
sy parallel expansion ot tne 138" to PC74HC/HCT138T: 16-lead mini-pack; plastic (SO-16, SOT-109A).
s 1 0f-22 {5 tines 10 32 lines) decoder
~ thjust four 138" 1Cs and one inverter,
7o 138" can be used as an eight outout PIN DESCRIPTION
- witiplexer by using one of the act've a ) a 1
ON enab!F inputs as ~he data input and H PIN NO. [ SYMBOL NAME AND FUNCTION
» remaining enable inputs as strobes — L . .
«Sed enable inputs m st be :
~zvmanently tied to their appropriate 123 ! Ao e A2 . sagresS gy .
* . HIGH or LOW sta-2 4,5 | By, E2 | enable 1nputs {active LOW)
e amgee " 3 [ | €3 i enable input {active HIGH}
“e 138" s.deni.cal to tre "238 o)
“ras non invert ng (trug) owtpys, g i GND ) ground
;? :g S1)3,712. i Yot ¥y i outputs {active LOW)
16 | Vee . positive supply voltage
i by
- — I SR —
] }
“’:___j L — ! PO PR TIPS N P )
1 [~ f————%  Yolo—r: H [ ¢ o 2 1, e
_?—4 ?‘ 2 —e——— Ay Yiyjo— e 34, Py I 23
s - 3- Az Y- i a2 NN
T g bR el =i apt
2] [ % _ Yajom i E shae enfs spN10
& ) {77 A o :50—:’ 2 st LR S v st
1 - s —ffs ) e — i A 3 4
' 5— &y 70
- 22932592 7295918
_] ¢ A 193222
{a) {b} i
1
£q  Pnagor 1 atce Fig. 2 Logic symbol. Fig. 3 IEC logic symbol. |

March 1988
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PC74HC/HCT138
MSI

R EEL
j»&i. o h.._vnbvs_ve_v.l
LITTIITT
[TTTTT]
<8

b frs | e

<f ol o

1793230

Fig. 4 Functional diagram.

FUNCTION TABLE

H=HIGH voltage level
L = LOW voltage level

X=don't care

> |TXTX ZXIIXT XITIIXITa.
©
PlTTxT |TTXrxT TxIaxT
Uyl
P ' Wl P o) =] LA A
2rs
2|P|TTT|TTTT axxX
=
3> |Trr{rxxs TIxIx
o~
Pr|lxrrrxrjrxxrxaxr TXIXT
-
>l IXTX}JTaXX TXXIXI
=
el T N far g e N
o
g | XXX Aty (MW, G S o
-
CIXXX | 20T 44T X
vl o
E|l€|{xXxXx|axox azaz
&
2 Jixxu|xxrx TTTT
_cﬂ_ XIEX | dd3a adaa
Wl IXX | dd g o

Ea

3

293231 1

Fig. 5 Logic diagram.

-
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PC74HC/HCT160

MSI
s .
JRESETTABLE SYNCHRONOUS BCD DECADE COUNTER; ASYNCHRONOUS RESET
s ATURES I i TYPICAL
Synchronous counting and loading SYMBOL  PARAMETER E CONDITIONS UNIT
Two count enable inputs for n-bit ’ HC HCT
. 5 4
““fa_dmg . ! propagation delay b
Positive-edge triggered clock CP 10 Q ! 19 | 21 ns
Asynchronous reset i CPto TC 21 24 ns
Qutput capability. standard tPHL @to Qn 21 23 ns
1~ category: MS| Rto TC _ 21 26 ns
ce CETto TC CL=1SPF 134 | 14 |ns
! Vee=5V
JENERAL DESCRIPTION propagation delay
4 Q 1 1 ns
2 T4HC*HCT160 are high-speed “tPLH 8‘; o 2? go 0s
ate CMOS devices and are pin | CET to TC l 14 7 ns
~patible with tow pcwer Schottky :
"L {LSTTL). They are specified 1n ¢ : | f 1 31 MHz
~p: ance with JEDEC standard no. 7A. | _max WNiniisales | &
4 74HC'HCT160 are synchronous f Cy input capacitance | ‘35 3.5 pF
settable decade counters which feature I .
-ternal look-ahead car-y ana can be power dissipation F :
- for hugh-speed count ng. Cep capacitance per package notes 1 and 2 3 | 3 e

nronous operation is provi-jed by
.. yali flip-‘lops «. ocked
. 1aneousiy on the positive going edge
++~e clock (CP).
outputs (Qg to Q3) »f the counters
. ue preset to a HIGH ar LOW tevel.
_OW tevel at the para: ef enable input
"¢ disables the counting action and
-5 the data at the date inputs {Dg to
3 be loarted inta the counter on the
ve-goinsg edge ¢* the .lock (providing
¢ set-up ang hold tume requirements
IF yre met). Praset takes nplac2
. vess of the levels at count enable
S ICEP and CETY

caeg pe nex  cagel

54 D ago figur non, i

S

GND=0V; Tamp= 25°Ci tp = tf=6ns

Notes
1. CPpD is used to determine the d namic power dissipation {Ppin uw):
Pp = CpD x VGG x fi + T (CLx VCCE® x fol where:
fi = input frequency in MHz CL = output load capacitance in pF
fo = output frequency 1n MHz VCe = supply voltage in V
T (C x Vit x fo) = sum of outputs
2. For H& the condition is Vi = GND to VcC
For HCT the condition is V| = GNDtc vVgeg ~ 1.5V

ORDERING INFORMATION/PACKAGE QUTLINES

PC74HC/HCTI160P: 16-lead DIL; plastic :30T-382)
PC74HC/HCT160T: 16-leac mini-pack; plastic {SO-16; SOT-109A).

9 3 4 5 B
\ 7S |
PE By Dy ~n I3
71— CEP '
*
—{ cer
1 0 CE el 13
2~ cF "
e i "
gg Qv Qp 83 LN
T
T 1 T 1 screo |2
‘3 3 17 1
1283579 1283810

Fig. 2 togic symbol. Fig. 3 1EC logic symbol.
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PC74HC,HCT244 ,

L .

MSi

k

N

NCTAL BUFFER/LINE DRIVER; 3-8TATE

FFATII'FES

e Dutpir capahrbity bue dover
* leecaregory MSI

GENERAL DESCRIPTION

The 744" $HCT244 are hugh spead

St gavw CMOS devi =5 and are pan
compatttie with fow power Schertiy
TTL (LSTTL). They are specified in

~ mphance with JEDEC standard no. 7A,
Tt e 74HGH(T244 are octal

no- nverung buffer/line drivers with

3 siate ov:tuuts. The 3-state outputs are
rontroflec by the output enable inputs
10E and 20E. A HIGH on nOE causes
the outputs to assume 2 high impedance
OFF-state.

The 244" is identical to the “240" but
has non-inverting outputs.

FUNCTION TABLE

{ INPUTS OUTPUT ]l
nOE nAp nYn
- y-f L
L L L
L H H
H X z !
3 ) =] ]

H - HIGH voitaga level

L LOW voltage level

X~ don't care

Z = high unpedance OF F-state

- A S,
H
'
0
z s IR O
p— L
i ve, 7T )
| - =
' =1 Ne vg
f te ”._1 T:.\o
1 244
' ta, 7 S
i ~id -
) v [T v,
| ~ F-
i 13, 5 24,
! T 1y
o LT T 2an
3.0 -

K

Fig. 1 Pin configuration.

|
Tvesat |
(320 1al) PARATIETER AL TR A T4 » .~ AN YY
bt PO
\
- » . I
tPHy prepmet Ty Cy Eob ! i
. 1A",,,,Jm Vér BV 4 1" P
PLH 2hn 10 2Yp C 1 i
- PR - . emen Lo +-
o] inNput capacitance 35 3.5 | pF
- —e— —_ - .= - - i — e - ._.‘t_.
36 R .
Cpp pawer dissipation notestandy | 35 35 ! pF
i apacitance per buffer i !
e — U SN DIV AU DU

GND =0V Tymp=25°Cit;- ty=6ns
Notes
T. Cpp is used to determine the dynamic power dissination Py in xW).
PD =CPD x VCC* x i+ X (CL x VCG? x o} where:

CL = output load canacitance in 3f
Vee = supply voltage in V

fi = input frequency in MHz

fo = output frequency 1in MHz

T (CL x \vpg? x T} = sum of outputs
. For HC 1ne condition is Vi = GND to V¢

For HCT the condition is V| = GND to V(G

ORDERING INFORMATION/PACKAGE GUTLINES

PC74HC/HCT244P: 20-lean DIL; plastic {SOT-146),
PC74RC/HCT244T: 20-leac mini-pack; plastic (SO-20; SOT-163A).

PIN DESCRIPTION

N)

15V

[_PIN NO. i SYMBOL NAME AND FUNCTION
i 1 { 15E output enable input {active LOW)
12.4,6,8 L iagto 1A3 data inputs
"3.57,9 2Ygto 2Y3 bus outputs

10 | GND ground (0 V)

17,15, 13,11 | 2Ag1t0 2A3 data inputs

18,16, 14,12 | 1¥gto1Y3 bus outputs

19 20E | output enable input {active LOW)
:LZO ‘ Vae E positive supply voltage

- - - L e i - - -

e

"ZET84e

l Fig. 2 Lpgic symbol,

————— N

Fig. 3 1EC fogic symbol.
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PC74HC/HCT174
MSt

HEX D-TYPE FLIP-FLOP WITH RESET; POSITIVE-EDGE TRIGGER

FEATURES

® Six edge-triggered D-type flip-flops
® Asynchronous master reset

® OQutput capability: standard

® I category: MSH

GENERAL DESCRIPTION

The 74HC/HCT 174 are High-speed Si gate
CMOS devices and are pin compatible with
tow power Schotiky TTL (LSTTL). They
are specified in compliance with JEDEC
standard no. 7A,

The 74HC/HCT 174 have six edge-triggered
D-type flip flops with individual D inputs
and Q outputs, The common clock {CP)
and master reset (MR) inputs load and reset
{clear) all flip-flops simultaneously.

The register is fully edge-triggered. The
state of each D input, one set-up time prior
to the LOW-to-HIGH clock transition, is
transferred to the corresponding cutput of
the flip-flop,

A LOW leve! on the MR input forces all
outputs LOW, independently of clock or
data inputs.

The device is useful for applications
requiring true outputs only and clock and
master reset inputs that are common to all
storage elements.

e e o e e i ¢ e e s
! TYPICAY
'symsoL PARAMETER CONDITIONS  ~- - = === UNIT
HC HCT ¢
propagation aelay
fgt-}'; CP10Q, €\ w15 gF VRS F AN
t S B 19
&R 10 Gy, L Vee 5V __1_3_ i fs
ferax " maximum clock frequency 99 63 MH:
; e e
Cy input rapacitance 3.5 35 , of
pm e o — gie - — e — .
| power dissipation 7 E
I Crp capauitance per flip flop notes 1 and 2 . 1 ) v p

GND =0V: Tymp =25°Cit,=t4=6ns

Notes
1. Cpp is used to determine the dynamic power dissipation (Pp in uW):
Pp = Cpp x VEC™ x fj+ X (CL x Ve x fg) where:

CL output load capacitance in pF

fi input frequency in MHz =
VCC = supply voltage in V

fo = output frequency in MHz
Z(CLx Ve x fp) = sum of outputs
2. For HC the condition 1s Vi = GND to VcC
For HCT the condition is Vi = GND to V¢ - 1.5 V

ORDERING INFORMATION/PACKAGE OUTLINES

PC74HC/HCT174P: 16-lead DIL; plastic {SOT-38Z).
PC74HC/HCT174T 16-tead mini-pack, plastic {SO-16; SOT-109A}.

PIN DESCRIPTION

PIN NO. SYMBOL ’ NAME AND FUNCTION
T o o C y -
11 MR asynchronous master reset {active LOW)
2,5,7.10
12,15 : Qg to Qg fup-fiop outputs
3.4,6,11 5
13, 14 DptoDg data fnputs
8 GND qround {0 V)
I 9 cpP Flock 1nput (LOW 10-HIGH edge 1nagered)
| 16 ; Vee "posdive supply voltags
—— - .-
T U 767 vee eSS
-—] L. sl
3 Lz__ ﬂ Qe 3
— T 1 5 "
col3]) 142 . N o L2
yfa T3] 54 ¢ v By D3 34 Dg o] | s
=1 174 9-—ce 5 N
LTHER IBER BN L
1—0f e " 10
o, (7] 77]04y Op 1 O Gy 94 O e "
w] 1o, T 111 "
“rales s 2 ’ e
aoap E E ce rzuret
‘231656
Fig. 1 Pin configuration. Fig. 2 Logic symbol, Fig. 3 IEC Jogic symbol.
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Hex D-type flip-flop with reset; positive-edge trigger PC74HC/HCT 174

MmSl

Fig 4 Functional diagram.

FUNCTION TABLE

- - — g e 3

INPUTS L OUTPUTS
OPERATING MODES  ;—— —=-7
MR cP oy | Qn
R A A g e =
-eset {clear) L X X L
CloalV f e WY@ TN A=

foad ““1" , H 1 h . H
load 0" H J‘ ' ! L

-« HIGH voltage level

HIGH voltage level one set-up time pri
LOW voltage level
LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition
don't care
LOW-to-HIGH CP transition

or to the LOW-to-HIGH CP transition

[)o {>o -

Fig. 5 Logic diagram

e e e a s = e
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