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ELFA artikelnr. SIDA: 1/10
73-556-62 74HCT4538N logikkrets

DUAL RETRIGGERABLE PRECISION MONOSTABLE MULTIVIBRATOR 74HC/HCT4538

FEATURES TYPICAL

® Separate reset inputs SYMBOL PARAMETER CONDITIONS UNIT

® Triggering from leading or HC HCT

trailing edge t / tion delay C_=15pF

® Qutput capability: standard PHL propagatio 2 L=’ 27 30 ns

o 1 category: MSI tpLH nAg, nA1 to nQ, n Vec =5V ; 7

® Power-on reset on-chip C input capacitance 35 | 35 | pF

power dissipation
Cep capacitance per notes 1 and 2 136 | 138 | pF

GENERAL DESCRIPTION multivibrator

The 74HC/HCTA538 are high-speed
Si-gate CMOS devices and are pin
compatible with “4538" of the
"*4000B" series. They are specified in
compliance with JEDEC standard no. 7A.

The 74HC/HCT4538 are dual
retriggerable-resettable monostable
multivibrators. Each multivibrator has an
active LOW trigger/retrigger input (nAo)
an active HIGH trigger/retrigger input
{nAq], an overriding active LOW direct
reset input (nRp), an output {nQ) and
its compiement {n{)}, and two pins (nCr¢
and nRCrc) for connecting the external
timing components C and Ry. Typical
pulse width variation over temperature
range is * 0.2%.

The '4538" may be triggered by either
the positive or the negative edges of the

GND=0V;Tymp=25°City =tg=6ns

Notes
1. Cpp is used to determine the dynamic power dissipation (PD in gW}:
Pp =Cpp x Vog? x fi+ Z(Cy x Vpe?® x o) +
+0.48 x CexT x Voe? x fa + 0 x 0.8 x Voo where:

f; = input frequency in MHz CL = output load capacitance in pF.
fo = output frequency in MHz Veg = supply voltage in V
T {C_x Vpg? x fg) =sumof cutputs D = duty factor in %

CexT = timing capacitance in pF

2. For HC the condition is Vy = GND to V¢
For HCT the condition is Vi = GND to Vg — 1.5 V

PACKAGE OUTLINES

SEE PACKAGE INFORMATION SECTION
PIN DESCRIPTION

input puise, The duration and accuracy PIN NO. SYMBOL NAME AND FUNCTION
of the output pulse are determined by the
external timing components Cy and Ry. 1,15 iCte. 2Ce external capacitor connections
The output pulse width (T} is equal to 14 1RCTr 2RC i resi ; ;
0.7 x Ry x Cy. The linear design techniques 2, TC. TC e>.<terna resulstor/capa‘:{tor connections
guarantee precise control of the output 313 Rp, 2Rp direct reset inputs {active LOW}
puise width. 4,12 1A1, 2A4 trigger inputs { LOW-to-HIGH, edge-triggered)
A LOW level at nRpy terminates the 5 11 17\'0, 250 trigger inputs (HIGH-t0-LOW, edge-triggered)
output puise immediately. 6, 10 10, 2Q puise outputs
Schmitt-trigger action in the trigger inputs 7.9 14, 24 complementary pulse outputs
rr_1akes the circuit highly toierant to stower 8 GND ground (0 V)
rise and fall times.
16 Vee positive supply voltage
U eox T
1ere 1] 1] vec 1—{1cye L] Cx
2 [
‘RCTCE E 210 2— 1RCy¢ al—e Tx— RCX =
_ 4 14,4 —_ 1
LEEN [14] 2RC e s—0] 149 e RN !; b7
1444 ] [13] 27 30 Rp g
1895 | 4538 12] 24,
2
'QE EZKU 18—y 3¢re B ex It
t4 — 2RC
{7 1] 20 12— 2a TC o o rox 2
oo 3] ]2 ”_o,u\; G—9 215
13—0] 25 1t 0
1293889 B8 R
729399
72928901
Fig. 1 Pin configuration. Fig. 2 Logic symboi. Fig. 3 1EC logic symbol.
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SIDA: 2/10
FUNCTION TABLE

1 Cre
- INPUTS QUTPUTS
T ] H = HIGH voitage level
e = 1 L = LOW voltage leve!

IA 1als nAg | nAy | nRp | na | n@ X = don't care
4 1
::3 . _ t = LOW-to-HIGH transition
3*%o e ,*_, 'T' ﬁ ﬁ % 4 = HIGH-10-LOW transition

- X X L L H I = one HIGH level output pulse
3tfp L™ = one LOW level output pulse
EZCTC

a
N
]
o
&
3]
E

{1} 2 (%)

12{244 20 aly INPUT [—l
I [ 5
nAg INPUT I
1342f0 i @
p— ’ aRp INPUT | l
Fig. 4 Functional diagram. nACre INPUT —X/("—f:—\/ ,__..___-&/&/_- -
G Re vee 5} Veet 1) * Vrgt1 T "
Cre i“CTc nQ QUTPUT
A 3 I .-(;'-. T -T - 7292881.1
@ Te07xRynCy
0 G {1) Positive edge triggering.
?.. {2) Positive edge retriggering (pulse lengthening},
Ro 7293385.2 {3) Negative edge triggering.
{1} Connect Cyp (pins 1 and 15) {4) Reset (pulse shortening}.
to GND (pin 8). {5) Vief1 and Vyaf2 are internal reference voltages.
Fig. 5 Connection of the external {6) T =0.7 x Ry x Cy (see also Fig. 5).
timing components Ry and Cq. Fig. 8 Timing diagram.

powaer - on reset

Vee
Veo |
r—ﬁ nACTc
Vigti| 7} enavle
wore-P—C1] "

EE
>

Vrei2
enable

MBAIIE

Fig. 7 Logic diagram (Va1 and Vi are internal reference voitages).
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SIDA: 3/10
DC CHARACTERISTICS FOR 74HC
For the DC characteristics see chapter "'HCMOS family characteristics’’, section **Family specifications’’.
Qutput capability: standard
Ice category: MS|
AC CHARACTERISTICS FOR 74HC
GND =0V;t,=t;=6ns;C_=50pF
Tamb {°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | Voc | OTHER
+25 —40to +85 | —40t0 +125 Vv
min. | typ. | max. | min. [max. | min. | max.
85 |265 330 400 2.0
tpy | Propasation delay 31 |83 66 80 |ns |45 |Fig.8
0, A1 25 [45 56 68 6.0
83 |265 a3e 400 20
L | Propasation delay 30 |53 66 80 |ns {45 |Fig8
0. NAq 24 |45 56 68 6.0
. 80 |265 330 400 2.0
| Propegation delay 29 |53 66 80 |ns |45 |Fig8
D 23 |45 56 68 6.0
. 83 |265 340 400 2.0
oy | Propesation delay 30 |53 68 80 |ns |45 |Fig.8
D 24 145 58 68 6.0
Tt / 19 {75 95 110 2.0
tTHL output transition time 7 15 19 22 ns 45 Fig. 8
TLH 6 |13 16 19 6.0
= . 80 |17 100 120 2.0
tw nAg pulse width 18 |6 20 24 ns |45 |Fig8
14 |5 17 20 6.0
. 80 |17 100 120 20
tw A Dutse width 16 |6 20 24 ns |45 |Fig.8
14 |5 17 20 6.0
= , 8o |19 100 120 2.0
tw "D pulse width 16 |7 20 24 ns |45 |Fig.8
14 |6 17 20 6.0
= . Fig. 8;
tw MO Pulse width 0.63|0.70{ 0.77 |0.602(0.798 | 0.596 | 0.805| ms | 5.0 | Ry =10k;
C¢=0.1uF
trem reﬁmoval time :735 g 35 ?? ns 32 Fig. 8
D to nAg, nAq 6 2 8 9 6.0
. . = |ess+x - - 2.0 .
retrigger time _ Fig. 8
t s - - 4.5
rt nAg, nA S bl _ _ ns 60 | X=CexT/(45x Ve
external timing 10 1000 2.0
REXT resistor 2 1000 k& 15y
CexT e:;:::i;iming no limits pF 5.0
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SIDA: 4/10

NON-STANDARD DC CHARACTERISTICS FOR 74HC
Voltages are referenced to GND (ground = 0 V)

Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | Vee [ V) OTHER
+25 —40to0 +85 | —40t0 +125 v | v

min. | typ. | max. | min. [ max. | min. | max.

2.0 Ve or GND;

((JSrND note 1

input leakage current
Il NRCEXT 0.5 5.0 10.0 | pA 6.0

Note
1. This measurement can only be carried out after a trigger pulse is applied.

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

Qutput capability: standard
Ic e category: MSI

Note to HCT types
The value of additional quiescent supply current {alge) for a unit load of 1 is given in the family specifications.
To determine Al per input, multiply this value by the unit load coefficient shown in the table below.

UNIT LOAD
INPUT 4 oOEFFICIENT
nAg, nAq | 0.50
nRD 0.65
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SIDA: 5/10
AC CHARACTERISTICS FOR 74HCT
GND=0V;t,=t=6ns;C_=50pF
Tamb (°C) TEST CONDITIONS
74HCT
SYMBOL | PARAMETER UNIT | Voo | OTHER
+25 —40t0 +85 | —40t0 +125 v
min. | typ. | max. | min. {max. | min, | max.

propagation delay .
tPLH nAg, NAj to nQ 35 |60 75 90 ns 4.5 Fig. 8

propagation delay .
{PHL nAp, nA tonQ 35 |60 75 %0 ns 45 | Fig.8
tPHL pr’fﬁ’ggta;':gde'“ 35 |60 75 90 |ns 45 |Fig.8
CTTTN R et s 35 |60 75 90 |ns |45 |Figs8
tTHL/ . . .
TLH output transition time 7 15 19 21 ns 45 Fig. 8
W “fgv‘\’,”‘se width 20 |11 25 30 ns 45 |Fig.8
ty N1 pulse width 16 |5 20 24 ns |45 |Fig.8
tw "9, pulse width 20 |11 25 30 ns |45 |Fig.8
tw nC: o pulse width 0.63(0.70]0.77 | 0.602(0.798|0.595|0.805 |ms | 5.0 g'tg-:%: fee o kSy;

removal time .
trem Rp 10 nAg, nA 7 2 9 1 ns 4,5 Fig. 8

retrigger time Fig. 8
t et - - - a,
rt nAg, nAq 80+x ns 5 |x= Cext1/4.5x Veg)
Rext | Sxiermal timing 2 1000 k@ |50

external timing ..
CEXT capacitor ne limits pF 5.0

NON-STANDARD DC CHARACTERISTICS FOR 74HCT
Voltages are referenced to GND (ground = 0 V)

Tamb (°C} TEST CONDITIONS
74HCT
SYMBOL | PARAMETER UNIT | Vee | Vi OTHER
+26 40 to +85 | —40t0 +125 v | v

min. | typ.| max. { min. | max. | min. | max.

. 20
input leakage current Vg or GND;
£l nRCEXT 0.5 5.0 10.0 | A 5.5 ngD note 1

Note
1. This measurement can only be carried out after a trigger pulse is applied.
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SIDA: 6/10
AC WAVEFORMS
nAy INPUT " z
- vy

tnAg = HIGH) _/ ]

-— iy e = tram
nAg INPUT v /
(nAy = LOW)

I-—— (w —pn
nfig INPUT I \ vyt [
Q OuTPUT
tPLH

Q ouTPUT
7293092
Fig. 8 Waveforms showing the input (nA4, nAg, nRp) to output {nQ, n} propagation delays,
the output transition times, the input and output puise widths, the removal time from direct
reset (nRp) to input (nA4, nAg), and the input retrigger time.

Note to AC waveforms
(1} HC : V= 50%; V| = GND to Vcg.
HCT: Vg =1.3V; V| =GND to 3 V.
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SIDA: 7/10
APPLICATION INFORMATION
Cx Rx Cx Ry
bt vec i Vee
"cTC T nRCye aCre T nRC e
— 9 GND — ¢
An
A “ v § "
;D 4538 l . ! M ras3s
8=veg — a — @
RESET =Vec  7zz2408.1 RESET=Voe 7222408
(a) {b)
Fig. @ Retriggerable monostable circuitry.
(a} rising-edge triggered; {b) falling-edge triggered.
Cx Rx Cx Ax
T Ve ) H—C— vec
"Cre zr nACrc nCre zr "ACTe
— o a
: 4538~ : :@ 4538~
a — 3
il’ —I b
RESET = Vep 7Z23804.1 RESET = Vo 72224021
{a) b}
Fig. 10 Non-retriggerable monostable circuitry.
{a) rising-edge triggered; (b} falling-edge triggered.
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Fig. 11 Power-down protection circuit.
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SIDA: 8/10

Power-down considerations

A large capacitor (Cx) may cause problems when powering-down
the monostable due to the energy stored in this capacitor. When a
system containing this device is powered-down or a rapid decrease
of V¢ to zero occurs, the monostable may substain damage, due to
the capacitor discharging through the input protection diodes.

To avoid this possibility, use a damping dicde (D) preferably a
germanium or Schottky type diode able to withstand large current
surges and connect as shown in Fig, 11,

7222412
1.8 ;
N I |
normalized 1.5 106 Rext»
K factor \ : 4 | l Cext
1K) 1.4 T - - 0.98
IR ANTE ; ; (!
13 NN N . 091
1z poLkE i L LT . : ! 084
: i Nh. : e : ! i t N
Nl ' !
11 ‘—,\\M%E,__: -y SaaEir - s 0.77
10— ‘ e ——— — _ 0.70
b | L 0
08 — i ™ 063
08 ! ; ! : 056
07 3 ‘ ] 0.49
06 i H 042
- —8 -8 -7 -& —5 -4
0= 10 10 10 10 0% crti) 10
Fig. 12 Typical pulse width accuracy versus external capacitance; Vee =45V, Tamp =25 °C.
FZ22414
16
normalized 1.5 1.05 FRegxr»
K factor ¢
(K) 1.4 \ 0.9a EXT
{ty)
13 N 091 "
1.2 0.84
N
1.1 B TnF 0.77
1 \s...____._ —r
1.0 - - 0.70
>100nF
0.9 063
08 056
0.7 0.49
08 042
4 5
10 10° 10 Rexr I92) 108
Fig. 13 Typical pulse width accuracy versus external resistance;
Ve =45V Tamp =25 °C.
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SIDA: 9/10

normaiized
K factor
1K)

TZ22413
(XX, T AT R { 112
15F\\\ Ll ; i ki3 1.05
. i { ;
LA ! L 0.08
' N [ |
i H : 091
AN VO Sl '
N : H
12 = =~ T H 084
NN T — wor o3
11— . T i i ’
Y T R .
1.0 - i| : . - £xT 0.70
! [ i i H i
09 iﬁ \ [ ; ’¢ : H == T d -10% 063
[ i it F ;
08} : ! - : L ! + 0.58
. I ; i 1
0.7 e : i ! Il 0.49
: |
osl L | l ] i 042
- - - - -5 -5 - —4
1010 19-9 10-8 10-7 10 107° "eeyriF) 10

Rext*
Cext
trg!

Fig. 14 Typical pulse width accuracy versus external capacitance; RexT = 10 k$2; Vog = 4.5 Vi Tamp =26 °C.

1222411
L e
i ] F L T N
normaiized 1.6 F - - - - - 112 eXT
K factor rsi i \\\, ‘\\*1:g| : ‘ i oy CexT
{K) | F \QQ | \ | . , ' ‘ (it
14 e e ‘ 0.98
; PN Py | |
i |- P
13 ; \EQ T i ; o1
H I H T ! i
12 S — =————— 084
P i I :
1} —— 10kQ2 E ‘ 077
]
1.0} MR ‘ ‘ - 0.70
09} i : 063
0.8 - : i — 058
o7 ' i I N P
1 2 3 4 5 Veg V) 5
. N . - . [}
Fig. 15 Typical pulse width accuracy versus power supply; CexT =1 nF: Tamp =25 °C.
7Z22410
wy T i 1 1 i 119
normalized 1.6 — . T ‘ 112 F‘CE)(TK
K factor y i i ! EXT
Ky 18 i ! | i s
14 ! i } { 098
s -h“‘l:£11‘-~____ d — ; 091
1.1 b pLit] ! EAR N — - : 077
5.6k k
- : 070
1 'l el ! i i i
09 — : ; +——— 063
08 : T - : : 056
0.7t ‘ : : { 0.49
1 2 3 4 5 Veg (v 6

Fig. 16 Typical pulse width accuracy versus power supply; CexT = 100 nF; Tamb = 25 °C.
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APPLICATION INFORMATION (Continued)

7222409.1

17 1.19
R

18 T*Q 112 EXT*

K factor 15 - 106 CexT
K} E JL——_——— ! [ty
1.4 — 0.98
I
13— 1 2140 0.9
I

12 T s.6k— 0.84

1.1 ; : T 1ag— 0.77

18 0.70

0.9 063

08 0.56

0.7 0.49

-50 0 50 100 Tamp (°C) 150

Fig. 17 Typical pulse width accuracy versus temperature; Cgx1 = 1 nF; Voo =4.5 V.

7X22408

17 — 119
normalited 1.8 - : f ; 112 Reyr <
K factor | . c
18 ’ . — o5 oXT
; i o tty!
1.4 ! ‘ ‘
— — ‘ 0.98
13 — — { 0.91
. | i P |
12/ . ] T —— 3 : 084
1.} | | e e e 0,77
10 e . : = ‘ o.70
i oo ] M S8kl 2kQ i
09 : s —— ‘ 063
08 t || N 056
) ! i I '
07 | | i ‘ 045
-50 0 50 100 Tamp {°C) 150

Fig. 18 Typical pulse width accuracy versus temperature: CexT = 1 uF; Voo = 4.5 V.




