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FEATURES

Pulse width variance is typically less than + 5%
Pin-out identical to “123”
Overriding reset terminates output pulse

nB inputs have hysteresis for improved noise immunity

Output capability: standard (except for nRgx1/CexT)

lcc category: MSI

GENERAL DESCRIPTION

The 74HC/HCT?221 are high-speed Si-gate CMOS devices
and are pin compatible with low power Schottky TTL
(LSTTL). They are specified in compliance with JEDEC
standard no. 7A.

The 74HC/HCT221 are dual non-retriggerable monostable
multivibrators. Each multivibrator features an active
LOW-going edge input (nA) and an active HIGH-going
edge input (nB), either of which can be used as an enable
input.

Pulse triggering occurs at a particular voltage level and is
not directly related to the transition time of the input pulse.
Schmitt-trigger input circuitry for the nB inputs allow

QUICK REFERENCE DATA
GND=0V; Tamp=25°C;t,=t;=6ns

jitter-free triggering from inputs with slow transition rates,
providing the circuit with excellent noise immunity.

Once triggered, the outputs (nQ, nQ) are independent of
further transitions of nA and nB inputs and are a function
of the timing components. The output pulses can be
terminated by the overriding active LOW reset inputs
(NRp). Input pulses may be of any duration relative to the
output pulse.

Pulse width stability is achieved through internal
compensation and is virtually independent of V¢ and
temperature. In most applications pulse stability will only
be limited by the accuracy of the external timing
components.

The output pulse width is defined by the following
relationship:

tw = CextRextINn2
tw = 0.7CexTReXT

Pin assignments for the “221” are identical to those of the
“123” so that the “221” can be substituted for those
products in systems not using the retrigger by merely
changing the value of Rgxt and/or Cexr.

TYPICAL
SYMBOL |PARAMETER CONDITIONS UNIT
HC HCT
propagation delay CL=15pF; Vec =5V,

tpHL nA, nB, nRp to nQ, nQ Rext = 5 kQ; Cexr =0 pF 29 32 ns
tpLH nA, nB, nﬁD to nQ, n6 35 36 ns

C input capacitance 35 3.5 pF
Cep power dissipation capacitance per package | notes 1 and 2 90 96 pF
Notes

1. Cppis used to determine the dynamic power dissipation (Pp in pW):
Pp =Cpp % VCC2 xfi+3y (Cx Vcc2 x fy) +0.33 x Cgxr X Vcc2 x fy + D x 28 x Ve where:

fi = input frequency in MHz; f, = output frequency in MHz

Y (CL x V2 x fo) = sum of outputs

Cext = timing capacitance in pF; C, = output load capacitance in pF

Ve = supply voltage in V; D = duty factor in %
For HC the condition is V, = GND to V¢
For HCT the conditionis V= GND to Vcc - 1.5V

n
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ORDERING INFORMATION
See “74HC/HCT/HCU/HCMOS Logic Package Information”.
PIN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
1,9 1A, 2A trigger inputs (negative-edge triggered)
2,10 1B, 2B trigger inputs (positive-edge triggered)
3,1 1Rp, 2Rp direct reset inputs (active LOW)
4,12 1Q, 2Q outputs (active LOW)
7 2RexT/Cext external resistor/capacitor connection
8 GND ground (0 V)
13,5 1Q, 2Q outputs (active HIGH)
14,6 1CexT, 2Cext | external capacitor connection
15 1RexT/CexT external resistor/capacitor connection
16 Vee positive supply voltage
I & (1) 4,
2 L 13
&
[ U 18] Vee i 1CexT 14 3—E ~—
ilE E‘RexT’CEXT exr 6 1-4—9(—
= 1 1A TREXT/CEXT 15 15
Rp 3] [14] 1Cexr 3 27 ZRexr/CexT 7 ¥ Rex
1a[4] [13] 10 S 1o 13
9 &
205 22 12] 23 2_18 T ’ e -Io—b ' -
2Cext [6 ] 7] 27p 10 28 Sl -y —— >
Rp 20 12 12
2rexr/Cexr 7] 10] 28 3 1Ap Lk
G"DE 9] 2% 11 2Rp 7293295 £y
7222008 —7—)(— RCX
7296929

Fig.1 Pin configuration.

Fig.2 Logic symbol.

Fig.3 IEC logic symbol.
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FUNCTION TABLE
INPUTS OUTPUTS
NRp nA nB nQ nQ
L X X L H
X H X L® H®
[Cext |14 X X L L® H@
el s H L t m I
. bz * 1a}13 H ! H L L
2 fe Tna @l e 1 L H I e 1. @
Rp
s s > Notes
0 2¢ 1. H=HIGH voltage level
EXT __B_
2Rexr/Cext | 7 L = LOW voltage level
S‘ X = don't care
s |o% of—221-2 t = LOW-to-HIGH level
10 |28 Ml 25 12 | = HIGH-to-LOW level
] Rp " _I'L = one HIGH-level output pulse
11 |2Rp 9 "L =one LOW-level output pulse
— 2. If the monostable was triggered before this condition
was established the pulse will continue as
programmed.
3. For this combination the reset input must be LOW and
the following sequence must be used:
pin 1 (or 9) must be set HIGH or pin 2 (or 10) set LOW;
then pin 1 (or 9) must be LOW and pin 2 (or 10) set
Fig.4 Functional diagram HIGH. Now the reset input goes from LOW-to-HIGH
' ' and the device will be triggered.
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nA n@ nRp -L

u p—— [{] T -
r? %ﬁj e, L1

oFF: :J___‘ | "Rext/Cext
i vi,c
(? "‘-éf" I
T
1

X ]
l-—l nCext
Vecc—o a
C FF GND
nQ -

R
pull - down
flip - flop vy

\ 7222013.2

»l
L

[T

3

Fig.5 Logic diagram.

Note
It is recommended to ground pins 6 (2Cgxt) and 14 (1Cgxt) externally to pin 8 (GND).

7293290 Vee

Rext

I- Cexr

tonCexr ©nRexT/Cexy
(pin 14 or 6} {pin 150r 7)

Fig.6 Timing component connections.
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DC CHARACTERISTICS FOR 74HC
For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”.
Output capability: standard (except for NnRex1/Cext)
Icc category: MSI
AC CHARACTERISTICS FOR 74HC
GND=0V;t,=t=6ns; C_ =50 pF
Tamp (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT |y..|WAVEFORMS
+25 -40to +85 | —40 to +125 (\C/)C
min [typ [max. min | max. | min. | max.
tpLH propagation delay (trigger) 72 | 220 275 330 |(ns 2.0 |Cgxt=0pF;
nA, nB to nQ 26 |44 55 66 45 |Rext=5kQ;
21 |37 47 56 6.0 |Fig.10
tpLH propagation delay (trigger) 80 |[245 305 370 |[ns 2.0 |Cgxt=0pF;
NnRp to nQ 29 49 61 74 45 |Rext=5 kQ;
23 |42 52 63 6.0 |Fig.10
tpHL propagation delay (trigger) 58 |180 225 270 |ns 2.0 | Cext =0 pF;
nA, nB to nQ 21 |36 45 54 4.5 | Rext =5KkQ;
17 (31 38 46 6.0 |Fig.10
tpHL propagation delay (trigger) 63 [ 195 245 295 |ns 2.0 |Cgxt=0pF;
nRp to nQ 23 [39 49 59 4.5 |Rext = 5kQ;
18 (33 42 50 6,0 |Fig.10
teLH propagation delay (reset) 66 |200 250 300 |(ns 2.0 |Cexr=0pF;
nRp to nQ 24 |40 50 60 4.5 |Rext = 5kQ;
19 (34 43 51 6.0 |Fig.11
tpLH propagation delay (reset) 58 |[180 225 270 |ns 2.0 |Cgxt=0pF;
nRp to nQ 21 36 45 54 45 |Rext=5 kQ;
17 |31 38 46 6.0 |Fig.11
trhul/ output transition time 19 |75 95 110 (ns 2.0 |Fig.10
triy 7 |15 19 22 4.5
6 13 16 19 6.0
tw trigger pulse width 75 |25 95 110 ns 2.0 |Fig.7
nA = LOW 15 |9 19 22 4.5
13 |7 16 19 6.0
tw trigger pulse width 90 (30 115 135 ns 2.0 |Fig.7
nB = HIGH 18 11 23 27 4.5
15 |9 20 23 6.0
tw trigger pulse width 75 |25 95 110 ns 2.0 [Fig.8
nRp = LOW 15 9 19 22 4.5
13 7 16 19 6.0
tw output pulse width 630 | 700|770 [602 [798 |[595 |805 |us 5.0 | Cgxt =100 nF;
nQ = LOW Rext =10 kQ;
nQ = HIGH Fig.10
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Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT |y/..| WAVEFORMS
+25 -40to +85 | -40 to +125 (\C/)C
min [typ [max. min | max. | min. | max.
tw output pulse width 140 - - ns 2.0 |Cgxr =28 nF;
nQ or nQ 45 | Rext =2 kQ;
6.0 |Fig.10
tw output pulse width 15 - - us 2.0 |Cexy=1nF;
nQ or nQ 45 | Rext=2kQ;
6.0 |Fig.10
tw output pulse width 7 - - Us 2.0 |Cgxt=1nF;
nQ or nQ 4.5 | Rext =10 kQ;
6.0 |Fig.10
tw pulse width match +2 - - % 4.5 | Cext = 1000 pF;
between circuits to | Rext=10kQ
in the package 5.5
trem removal time 100 |30 125 150 ns 2.0 |Fig.9
nRp to nA 20 |11 25 30 4.5
ornB 17 | 9 21 26 6.0
RexT external timing resistor 10 1000 | - - kQ 2.0 |Fig.12
2 1000 | - - 5.0 |Fig.13
Cext external timing capacitor no limits pF 2.0 |Fig.12
5.0 |Fig.13
December 1990 7
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DC CHARACTERISTICS FOR 74HCT

For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”.
Output capability: standard (except for NnRex1/Cext)

Icc category: MSI

Note to HCT types

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

INPUT UNIT LOAD COEFFICIENT
nB 0.30
nA 0.50
nRp 0.50

December 1990 8
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AC CHARACTERISTICS FOR 74HCT
GND=0V;t=t=6ns; C_ =50 pF

Tamb (°C) TEST CONDITIONS
74HCT
SYMBOL | PARAMETER UNIT | v WAVEFORMS
+25 -40 to +85 | —40 to +125 (\C/)C
min [typ |max |min | max. | min. | max.
tpLH propagation delay (trigger) 30 (50 63 75 ns 45 |Cgxt=0pF;
nA, nRp to nQ Rext =5 kQ;
Fig.10
tpLH propagation delay (trigger) 24 |42 53 63 ns 45 |Cgxt=0pF;
nB to nQ Rext =5 kQ;
Fig.10
tpHL propagation delay (trigger) 26 |44 55 66 ns 45 | Cgxt=0pF;
nA to nQ Rext =5 kQ;
Fig.10
tpHL propagation delay (trigger) 21 |35 44 53 ns 45 |Cgxt=0pF;
nB to nQ Rext =5 kQ;
Fig.10
tpHL propagation delay (trigger) 26 |43 54 65 ns 45 |Cext=0pF;
nRp to nQ Rext =5 kQ;
Fig.10
tpHL propagation delay (reset) 26 |43 54 65 ns 45 |Cgxt=0pF;
nRp to nQ Rext =5 kQ;
Fig.11
tpLH propagation delay (reset) 31 |51 64 77 ns 45 |Cgxt=0pF;
nRp to nQ Rext =5 kQ;
Fig.11
trul/ trun | output transition time 7 15 19 22 ns 45 |Fig.10
tw trigger pulse width 20 |13 25 30 ns 45 |Fig.10
nA = LOW
tw trigger pulse width 20 |13 25 30 ns 4.5 |Fig.10
nB = HIGH
tw pulse width 22 |13 28 33 ns 45 |Fig.8
nRp = LOW
tw output pulse width 630 | 700|770 (602 [798 [595 |805 Us 5.0 |Cgx7 =100 nF;
nQ = LOW Rext =10 kQ;
nQ = HIGH Fig.10
tw trigger pulse width 140 - - ns 4.5 | Cgxt =28 pF;
nQ or nQ Rext = 2 kQ;
Fig.10
tw trigger pulse width 15 - - us 45 |Cgxt=1nF;
nQ or nQ Rext = 2 kQ;
Fig.10
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Tamb (°C) TEST CONDITIONS
T4HCT
SYMBOL | PARAMETER UNIT Vee WAVEFORMS
+25 -40to +85| —40to +125 )
min |typ |max |min |[max. | min. | max.
tw trigger pulse width 7 - - us 45 |[Cext=1nF;
nQ or nQ Rext = 10 kQ;
Fig.10
trem removal time 20 12 25 30 ns 45 |Fig.9
nRp to nA or nB
RexT external timing resistor 2 1000 | - - kQ 5.0 |Fig.13
Cext external timing capacitor no limits pF 5.0 |Fig.13
December 1990 10
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AC WAVEFORMS
pt e T e
nB INPUT 4
_— l___l 20%
- tw L— nA INPUT vyi!
1%
pA INPUT l
20%
-ty e
nB INPUT vy
nQ QUTPUT GND 0%
[ W —
—— tyy — — tw ——| 77220001 ety TLH Rl
90%
_ nQ vyl
Fig.7 Output pulse control; nRp = HIGH. 10%
YPHL |
Lyt w
{|s0%
nQ '
10%
7z22012.1 >l letrin trHL> e
tw=07R,C,
nB INPUT Jr | { l I
afg INPUT
(1) HC :Vy=Vn=50%;V,=GNDto Vcc.
HCT:Vy=Vu=13V;V,=GNDto 3 V.
——— s
nQ QUTPUT | I

<—tw——->l

e

7222177

Fig.8 Output pulse control using reset input NRp;

Fig.10 Waveforms showing the triggering of One

Shot by input nA or input nB for one period
(tw) and minimum pulse widths of the trigger
inputs nA and nB.

72220111

(1) HC :Vy=Vy=50%;V,=GND to Vcc.
HCT:Vy=Vn=1.3V;V,=GNDt0 3 V.

nRp to nA or nB.

Fig.9 Waveforms showing the removal times;

(1) HC

nA = LOW.
input level
nfip nfip ! YL
w
trem —
n0 vyt
nB INPUT 7
<—!PHL
_.lz,,m e tpLH
_ G vyt
nA INPUT vt

7z22010.1

Vv = VM =50%; V, = GND to Vcc.
HCT:Vym=Vm=13V;V,=GNDto 3 V.

Fig.11 Waveforms showing the reset to nQ and nQ

output propagation delays.
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Fig.12 HC typical output pulse width as a function of timing capacitance (Vcc =2 V).
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Fig.13 HC/HCT typical output pulse width as a function of timing capacitance (Vcc = 4.5 V).
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Fig.14 HC typical output pulse width as a function of timing capacitance (Vcc = 6 V).
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pulse 720 7z22014 7222015.2
width
tw 1.0
{us) 718 K foctor
09 N [T
o — s
08 ; PNy =0.001 4F —]
708 \‘t | 0.01 uF
o7 INNRL + 0.14F
: ™ 1.0uF
700 [
-50 D] 50 100 150 0 2 4 [ 8 10
Tamp {9C) Vee (V)
Fig.15 Typical output pulse width as a function of Fig.16 k factor as a function of supply voltage;
temperature; Cx = 0.1 pF; Rx = 10 KQ; Rx =10 KQ; Tamp = 25 °C.
VCC =5V.
Power-down consideration PACKAGE OUTLINES
A large capacitor (Cx) may cause problems when See “74HC/HCT/HCU/HCMOS Logic Package Outlines”.

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 diode (Dx)
preferably a germanium or Schottky type diode able to
withstand large current surges and connect as shown in
Fig.17.

Ox
Y
Cx cc
—iH "
nRExT/CexT 7222448

Fig.17 Power-down protection circuit.
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74H C/H CT22 1 . D u al Information as of 2003-04-22
1 My.Semiconductors.COM.
_ " Y our personal service from |[Use right mouse button to
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monostable Plesse regisir now | Downiload datashee
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MultiMarket
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Catalog by o
System o General description
- Cross-reference m
“me—sf T The 74HC/HCT221 are high-speed Si-gate CMOS devices and are pin compatible with low power Schottky TTL
_Endof Life m(LSTTL). They are specified in compliance with JEDEC standard no. 7A.
information
_'DiStribUw |:|:|The 74HC/HCT 221 are dual non-retriggerable monostable multivibrators. Each multivibrator features an active
Herel L OW-going edge input (nA) and an active HIGH-going edge input (nB), either of which can be used as an enable
- Models m! nput.

= SOC solutions

Pulse triggering occurs at a particular Voltage level and is not directly related to the transition time of the input
pulse. Schmitt-trigger input circuitry for the nB inputs allow jitter-free triggering from inputs with slow transition
rates, providing the circuit with excellent noise immunity.

Once triggered, the outputs (nQ, nQ) are independent of further transitions of nA and nB inputs and are afunctiot
of the timing components. The output pulses can be terminated by the overriding active LOW reset inputs (nNRD )
Input pulses may be of any duration relative to the output pulse.

Pulse width stability is achieved through internal compensation and is virtually independent of V.. and

temperature. In most applications pulse stability will only be limited by the accuracy of the external timing
components.

The output pulse width is defined by the following relationship:

tw =Cext RexT IN2
ty = 0.7Cex1 RexT

Pin assignments for the '221'are identical to those of the '123' so that the '221' can be substituted for those product
in systems not using the retrigger by merely changing the value of Rgyt and/or Cext -
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o Features Rt

. Pulse width variance istypically less than + 5%

. Pin-out identical to '123'

. Overriding reset terminates output pulse

. nB inputs have hysteresis for improved noise immunity
. Output capability: standard (except for NnRgx1 /Cex1)

. ICC Category: MSI

o Applications

[=-J ANO0O0O70 1: TDA8752B Triple 8-bit A/D converter dual chip solution for high resolution digital displays

(date 16-Dec-02)
[E=1AN97022 1: TDA8752 Demonstration board documentation (date 16-Dec-02)

z Datasheet

Typenumber Title Publication Datasheet status  Page File  Datasheet
release date count size
(kB)
74HC/HCT221 Dua non- 12/1/1990 Product 15 244  [o-.]Downloa
retriggerable specification
monostable
multivibrator with
reset

Additional datasheet info

To complete the device datasheet with package and family information, also download the following PDF files.
The "Logic Package Information” document is required to determine in which package(s) this deviceis available

Document Description

1 [==JHCT FAMILY SPECIFICATIONS HC/T Family Specifications, The 1C06 74HC/HCT/HCMOS L ogic
Family Specifications

2 [c-JHCT PACKAGE INFO HC/T Package Info, The IC06 74HC/HCT/HCMOS L ogic Packag
Information

3 [==JHCT PACKAGE OUTLINES HC/T Package Outlines, The IC06 74HC/HCT/HCMOS L ogic
Package Outlines
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Typenumber Package Description Propagation Voltage No. Power Logic Output
Delay(ns) of Dissipation Switching Drive
Pins Considerations Levels Capabilit
Dua Non-
Retriggerable Low Power or
74HC221D 88%%1:9 Monostable 15 VoS 16 Battery CMOS  Low
( ) Multivibrator Applications
with Reset
Dual Non-
_, Retriggerable Low Power or
74HC221DB Sé;%ﬁf; Monostable 15 fvo'ts 16 Battery CMOS  Low
( ) Multivibrator Applications
with Reset
Dua Non-
. Retriggerable Low Power or
74HC221N %91’21 Monostable 15 VoS 16 Battery CMOS  Low
( ) Multivibrator Applications
with Reset
Dual Non-
Retriggerable
Low Power or
ZAHCT221D SOT109 Monps_table 15 5Volts 16 Battery TTL Low
(SO16)  Multivibrator + 7
e Applications
TTL Enabled
Dua Non-
Retriggerable
Low Power or
74HCT221DB S21338-1 Monostable 5 SVOItS 16 Batery TTL Low
(SSOP16) Multivibrator + Applications
with Reset; PP
TTL Enabled
Dua Non-
Retriggerable
Low Power or
7aHCT22IN 21381 Monostable o SVOItS 16 Batery TTL Low
(DIP16)  Multivibrator + Applications
with Reset; PP
TTL Enabled
o Products, packages, availability and ordering
Typenumber North Ordering code Marking/Packing Package Device status Buy online

American (12NC) [oa . IDiscretes

packing info
type number

Standard Marking soE

74HC221D 74HC221D 9337 146 30652 * Bulk Pack,
(SO16)

CECC

Standard Marking e
74HC221D-T 9337 146 30653 * Reel Pack, M

SMD, 13", CECC

file:///G|/imaging/BITTING/CPL/20030424/04232003_9/PHGL/_HTML04232003/74HC221N.html (3 of 4) [Apr-29-2003 12:42:10 PM]

Full production [ oo e |-

Full production [ oo e |-


http://www.uicmall.com

PhiTips Semiconductors - PIP - 74HC/HCT221; Dud non-retriggerable monostable multivibrator with reset

SOT338- U I C gglrlp:[fﬁ?

Standard Marking 1
74HC221DB 74HC221DB 9351 898 10112 | Bulk Pack (SSOP16) Full production [y tmie 1.
74HC221DB- SELLZOMETINE fOTﬁ
T 9351 898 10118 * Reel Pack, CeosE Full production [0 imie 1.
SMD, 13" (SSOP16)
Standard Marking STl
74HC22IN  74HC22IN 9336 69510652 * Bulk Pack, Full production [oam e L
(DIP16)
CECC
Standard Marking SOT109 .
74HCT221D  74HCT221D 933715110112 oo o' (so1g  Full production [ 1
Standard Marking
7ARCT221D" 933715110118 * Reel Pack, o Full production [T
SMD, 13"
SOT338-
Standard Marking 1 .
74HCT221DB 74HCT221DB 935189800112 o' o'y (ssop1e Full Production s ie T
74HCT221DB- Siandard Marking =12
T 9351 898 00118 * Reel Pack, ra— Full production [ thie I
SMD, 13" (SSOP16)
Standard Marking SOT38-1 :
74HCT22IN  74HCT22IN 933670140112 o' o ' Pt Full production [am e

o Similar products

[o—al 74HC/HCT 221 links to the similar products page containing an overview of products that are similar in

function or related to the type number(s) as listed on this page. The similar products page includes products from
the same catalog tree(s), relevant selection guides and products from the same functional category.

o Support & tools

[ JHC/T Family Specifications, The IC06 74HC/HCT/HCMOS L ogic Family Specifications(date 01-Mar-98)
[ JHC/T User Guide(date 01-Nov-97)

o Email/translate this product information

. Email this product information.
. Trandate this product information page from English to:

The English language is the official language used at the semiconductors.philips.com website and webpages. All
translations on this website are created through the use of Google L anguage Tools and are provided for

convenience purposes only. No rights can be derived from any trandation on this website.
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| Koninklijke Philips N.V.
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