74HC/HCTA4538

MSI
DUAL RETRIGGERABLE PRECISION MONOSTABLE MULTIVIBRATOR
FEATURES TYPICAL
® Separate reset inputs SYMBOL PARAMETER CONDITIONS UNIT
® Triggering from leading or HC | HCT
trailing edge .
. tPHL/ propagation delay CpL=15pF
¢ Output capability: standard tPLH nAg, nAq to nQ, n3 Voe =5V 27 30 ns
® Icc category: MSI
® Power-on reset on-chip C input capacitance 3.5 3.5 pF
power dissipation
Cpp 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/HCTA4538 are dual
retriggerable-resettable monostable
multivibrators, Each multivibrator has an
active |LOW trigger/retrigger input (nAg),
an active HIGH trigger/retrigger input
(nA1}, an overriding active LOW direct
reset input {nRp), an output (nQ}) and
its complement (nQ), and two pins {(nCtc
and nRCr¢) for connecting the external
timing components Cy 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;Tamp=25°C;ty=tf=6ns

Notes
1. Cpp is used to determine the dynamic power dissipation (Pp in uW):
Pp=Cppx Voot x fi+ Z (CL x Veg? xfo) +
+0.48 x CegxTx Veg? x fo+ D x 0.8 x Vo where:

f; = input frequency in MHz CL = output load capacitance in pF
fo = output frequency in MHz Voo = supply voltage in V
T (CLx Vee? x fg) =sum of outputs D = duty factor in %
CgxT = timing capacitance in pF
2. For HC the condition is V| = GND to Vo
For HCT the condition is V| = GND to Vg — 1.5 V

PACKAGE OUTLINES

16-lead DIL; plastic (SOT38Z).
16-lead mini-pack; plastic (S016; SOT109A).

PIN DESCRIPTION

input pulse. The duration and accuracy PIN NO. SYMBOL NAME AND FUNCTION
of the output pulse are determined by the
external timing components C; and Ry- 1,15 1C1e, 2C1e external capacitor connections
The output pulse width (T} is equa!l to 2 14 1RC+r 2RC ternal resisto itor co tions
0.7 x Ry x Cy. The linear design technigues ’ " TG TC e’_‘ erma res‘ r/capac! or connectio
guarantee precise control of the output 3,13 1Rp, 2Rp direct reset inputs (active LOW)
pulse width. 4,12 1A4, 2A4 trigger inputs {LOW-to-HIGH, edge-triggered)
A LOW level at nRy terminates the 5 11 1Aq. 2Ag trigger inputs (HIGH-to-LOW, edge-triggered)
output pulse immediately. 6, 10 10, 20 pulse cutputs
Schmitt-trigger action in the trigger inputs 7,9 14, 20 complementary pulse outputs
n_’lakes the cir_cu'tt highly tolerant to slower 8 GND ground {0 V}
rise and fall times. .
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Fig. 1 Pin configuration. Fig. 2 Logic symbol. Fig. 3 IEC logic symbol.
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74HC/HCTA4538

MSI
FUNCTION TABLE
]1Te
A INPUTS OUTPUTS H = HIGH voltage level
e = A B a a . = LLOW voltage leve!
Al 1918 nAo " "D " n X  =don'tcare
] ;i ) B t = LOW-to-HIGH transition
5|'ag 17 tl :I : % g 1 = HIGH-to-LOW transition
X X L L H _I'L = one HIGH level output pulse
LI = one LOW leve! output pulse

It

=]
[%
-]
oY

—

o

n

{1 {2) 31

Vriet2
anable

12|28 20110 nAy INPUT | I
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2R, 209 3
nAg INPUT I
13[2Rp m
2293892 nRp INPUT | I
Fig. 4 Functional diagram. "RC 7 INPUT __x/ o \/ \/\/{___ —
— i o veo ® Vret 1] Vet 17T
Cre iRCTC nQ OUTPUT ’——I
A, = \~l—ll ‘(g,“" aalling -~ T 72938911
0 B {1) Positive edge triggering.
?m (2) Positive edge retriggering (puise lengthening).
fo 72933652 {3) Negative edae triggering.
(1) Connect CT¢ {pins 1 and 15) {4) Reset {puise shortening).
to GND (pin 8). {5) Vief1 and Vet are internal reference voltages.
Fig. 5 Connection of the external {6) T = 0.7 x Ry x Cy (see also Fig. ).
timing components Ry and Cy. Fig. 6 Timing diagram.
power - on reset VCC
Voo
_L—"g nRC 1
h
Vreﬂ——lz gnable D
E nCrg I_(j—< nQ
GND
nQ

MBA338

Fig. 7 Logic diagram (V1 and Vpef2 are internal reference voltages).
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Dual retriggerable precision monostable multivibrator

DC CHARACTERISTICS FOR 74HC

For the DC characteristics see chapter “HCMOS family characteristics’’, section ""Family specifications”'.

Cutput capability: standard
I category: MSI

AC CHARACTERISTICS FOR 74HC
GND=0V;t;=t¢=6 ns; C_ =50 pF

74HC/HCTA538

MSI

Tamb (°C} TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | Vo | OTHER
+25 —40 to +85 | —40t0 +125 v
min. | typ. | max. | min. |max. | min. | max.
) 265 3 4 0
tp propagation delay g? 52 Ggo 880 ns :?is Fig. 8
ol nAg. nA1 tonQ 25 |45 56 68 6.0 '
. 83 | 265 330 400 2.0
tPHL propagation delay 30 |53 66 80 |ns |45 | Fig.8
nAg, A1 tonQ 24 |45 56 68 6.0
. 80 | 265 330 400 20
tPHL propagation delay 29 |53 66 80 |ns |45 |Fig.8
: nRp tonQ 23 |45 56 68 6.0
. 265 2.0
tPLH propagation delay 3 |53 ggo 80 |ns 45 | Fig.8
nRp tonQ 24 |as 58 68 6.0
o / 19 |78 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 ”f‘gw"“'se width 16 |6 20 24 ns 45 | Fig.8
14 |5 17 20 6.0
. 80 |17 100 120 2.0
tw A1 Bulse width 16 |6 20 24 ns 45 | Fig.8
14 |5 17 20 6.0
= . 80 {18 100 120 2.0
w D pulse width B |7 20 24 ns |45 | Fig.8
14 |6 17 20 6.0
Q, n@ pulse width Fig. 8;
W N, Nl puise wi 0.63|0.70] 0.77 | 0.602{0.798 | 0.595 | 0.805 ms 5.0 | Ry=10kS;
HIGH or LOW Ci=0.1uF
removal time 35 |6 45 55 2.0 .
trem ﬁD to n“A-'OI nA| g g g ;1 ns gg th 8
. . - 455+X - - 2.0 .
retrigger time _ _ _ Fig. 8
fre nAg, nA B b _ _ " &% | x=cext/asx vee)
external timing 0 1000 2.0
REXT resistor 2 1000 kst 5.0
external timing -
CEXT capacitor no limits pF 5.0
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74HC/HCTA4538
Msli

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

Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | Voo | V) OTHER
+25 —40 to +85 | —40to +125 Y] v
min. | typ. | max. | min. | max. | min. | max.

input leakage current 2.0 Vee or GND;

* p 0.5 5.0 100 | uA 6.0 | or cC i
nRCEXT GND | note 1

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”.

Output capability: standard
lcc category: MS)

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

UNIT LOAD
INPUT | cOEFFICIENT

nAg, nA1 | 0.50
nRp 0.65
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Dual retriggerable precision monostable multivibrator

74HC/HCT4538

MSI
AC CHARACTERISTICS FOR 74HCT
GND=0V;t =tf=6ns;C|_=50pF
Tamb (°C) TEST CONDITIONS
74HCT
SYMBOL | PARAMETER UNIT | Vo | OTHER
+25 —40 to +85 | —40to0 +125 v
min. | typ. | max. | min. |max. | min. | max.
. propagation delay .
tPLH nAg, A7 to nQ 35 |60 75 90 |ns 45 | Fig. 8
propagation delay .
tpHL nAg nAj 10 nO 35 |80 75 9 |ns 45 |Fig.8
propagation delay i
PHL nRp to nQ 35 {60 75 90 |ns 45 | Fig. 8
propagation delay .
tPLH nRp tonQ 35 (60 75 90 ns 45 Fig. 8
g[’h/ output transition time 7 |15 19 21 |ns |45 |Fig8
nAg pulse width ;
w LOW 20 _11 25 30 ns 45 Fig. 8
idth .
W N1 Dulse wi 16 |5 20 24 ns |45 |Fig.8
R | idth .
tw nlBpee v 20 (11 25 30 ns 45 |Fig.8
nQ, nQ pulse width Fig. 8; Ry = 10 k2;
tw HIGH or LOW 0.63|0.700.77 | 0.602)0.798{ 0.595 | 0.805 | ms 5.0 Co =01 uF
removal time i
trem Rp 10 nAg, nAq 7 2 9 11 ns 45 Fig. 8
retrigger time Fig. 8
t = - - - 4,
rt nAg, NA1 80X ns > | X = Cexp/a5 x Ve
external timing
REXT resistor 2 1000 k2 5.0
external timing .
CEXT capacitor no 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 | Vec | V) OTHER
+25 —40 10 +85 | —40to +125 v | v
min. | typ.| max. | min. | max. | min. | max.
+ input leakage current 0.5 5.0 100 | uA 5.5 g'ro Ve or GND;
= nRCExT ’ ’ ) ) GND | notel
Note

1. This measurement can only be carried out after a trigger pulse is applied.
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74HC/HCTA4538
MSI

AC WAVEFORMS

nA; INPUT

' vyt !
{nAg=HIGH} J M j

— ty —» -+l trgm
nAg INPUT v
{nA1=LOW}

nRg INPUT \VM‘” ;

———"
\

a OuTPUT lk

|\

TTHL= ] TPHL | = LA
trt" -— Ty

7

Q ouTPUT {F
!
——

—t- | ol - - |- -
7293002 tTLH 'PHL tpLH tpHL

Fig. 8 Waveforms showing the input {nAq, m‘T\o, nﬁD) to output {nQ, n{) propagation delays,
the output transition times, the input and output pulse widths, the removal time from direct
reset {nﬁD) to input {nAq, nAg), and the input retrigger time,

Note to AC waveforms
(1) HC : Vp = 50%; V| =GND to V.
HCT: V= 1.3V;V|=GNDto 3V.
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Dual retriggerable precision monostable multivibrator 74HC/HCT4538
MSI
APPLICATION INFORMATION
Cx Rx Cx Rx
17 vec HibF—r—T— Ve
nCrg ? "RCTC nCre f AaRCyc
— ° A =GND @
’ ;j) "4538" ﬂ——o)) il
B= Vg — a — &
RESET = Vg 7222406.1 RESET =Vcc 7222405.1
{a) {b)
Fig. @ Retriggerable monostable circuitry.
(a) rising-edge triggered; (b} falling-edge triggered.
Cy Ry Cx Rx

{7 Ve

"Cre T nRCy¢

"4538”

=

RESET = Ve

7222404.1

(a)

1 vec

nCre T nRCT¢
[}
A — a
s ] as38
— @
RESET = Voo 7722403.1
(b}

Fig. 10 Non-retriggerable monostable circuitry.
(a) rising-edge triggered; (b} falling-edge triggered.
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74HC/HCTA4538
MsSI

@

Cx

RCexT

——Vee

7222236

Fig. 11 Power-down protection circuit.

APPLICATION INFORMATION (Continued)

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 Vo 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 diode {Dx) preferably a
germanium or Schottky type diode able to withstand large current
surges and connect as shown in Fig. 11.

7222412
16 132
normalized 1.5 1.06 Rexr*
X factor \ \ Cext
(K)o 14 N O
5.6k [ N\zkn N1k W
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Fig. 12 Typical pulse width accuracy versus external capacitance; Vog = 4.5 V. Tamp = 25 °C.

Vec=45V; Tamp = 25 °C.

7222414
18
normalized 1.5 106 Rexrx
K factor c
(X} 1.4 098 EXT
\ (1y!)
1.3 \ 091
1.2 0.84
\\~
1.1 M 1nF 0.77
~ 3
\._h .
1.0 & \I-( 0.70
>100nF
09 063
18] 056
07 0.49
0.6 3 0.42
4 [} 6
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Fig. 13 Typical pulse width accuracy versus external resistance;

-
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Dual retriggerable precision monostable multivibrator 74HC/HCT4538

MSi

6 7Z22413
1. 112
normalized 1.5 \\ 105 Rextx
K factor ' C,
Ky 14 S HHH 0o8  EXT
N N {1y}
1.3 Y HTH 001
N N |
12 —~ +
A Y J A 1] ! 0.84
1 < T = +10% tH 0.77
{ SuEEH
1.0 Rext a.70
"1"—!—1-.-
0.9 -10% 063
08 056
0.7 049
0.6 042
10-10 10-9 10-8 10~7 108 10-% 1=
Cext {F)

Fig. 14 Typical pulse width accuracy versus external capacitance; RExT = 10 k&2; Voo = 4.5 V: Tamp = 25 °C.

7222411
17 . . 119
normalized 1,6 + 112 Rgxy*
K factor N ~ka :
Ky 15 2 [P -~ .05 EXT
\Qn | ttw)
14 \\ 098
13 5.6 k1 e 091
\\ T
12 o = ‘ 0.84
11 10KS2 t 0.77
.
10 1M : 070
08 i 083
08 056
07 [ 0.49
1 2 3 4 5 Veg (V) ]

Fig. 15 Typical pulse width accuracy versus power supply; CExT = 1 nF; Tgmp =25 °C.

7222410
1.7 1.19
normalized 1.6 112 Rexyx
K factor C
Ky 18 105 CEXT
ltw!
1.4 ! ’ 0.98
1.3 L ‘ ‘ 0.91
. ] t .
1.2 —— 0.84
— .
——
r—
1.1 2k 0.77
5.6kQ
1.0 “ ML 0.70
[1X:] 0.63
0.8 0.58
Q.7 0.49
1 2 3 4 5 Voo (W) &

Fig. 16 Typical pulse width accuracy versus power supply; CExT = 100 nF; Tamp = 25 °C.
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74HC/HCT4538
MSt

APPLICATION INFORMATION (Continued)

Fz22409.1
17 1.19
lized R
nt:(rr:a iz 1.8 k0 112 EXTX
actor b= o5 CEXT
Ky M R —— - Lyl
1.4 0.98
L
13 2k 0.91
1.2 B k—] 0.84
1.1 1M—1 0.77
10 a70
0.8 063
08 0.56
a7 049
-50 0 50 100 Tamp (°C) 150
Fig. 17 Typical pulse width accuracy versus temperature; CExT = 1 nF; Voo =45 V.
7Z22408
1.7 1.19
normalized 1.6 112 Rpxtx
K factor c
XT
(k) 15 108 (tEw)
1.4 0.98
1.3 09
1.2 Tk 084
11 0.77
nN————— 070
1M2 56k 2k
0.9 063
08 0.58
Q.7 0.49
—~50 0 50 100 Tome (9C) 150
Fig. 18 Typical pulse width accuracy versus temperature; CexT = 1 uF; Vee=45V.
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