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HARRIS SEMICOND SECTOR

Technical Data

File Number 1670 CD54/74HC221
Advance Information/ CD$4/ 74HCT221

Preliminary Data T=51-\14-00

High-Speed CMOS Logic

Dual Monostable Multlwbrator
with Reset

Type Features:

Overriding RESET Terminates Output Pulse
Triggering From the Leading or Trailing Edge
Q and Q Buffered Outputs

Separate Ressts

Wide Range of Output-Pulse Widths

Schmitt Trigger on B inputs
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FUNCTIONAL DIAGRAM

The RCA-CD54/74HC221 and CD54/74HCT221 are dual Family Features:

monostable multivibrators with reset. An external resistor B Fanout (Over Temperature Range):

(Rx) and an external capacitor (C,) control the timing and Standard Oulputs - 10 LSTTL Loads

the accuracy for the circuit. Adjustment of R, and C, Bus Driver Qutputs - 15 LSTTL Loads

provides a wide range of output pulse widths from the Q B Wide Operating Temperature Range:

and Q terminals. Pulse triggering on the B input occurs ata CD74HC/HCT: -40 to +85°C

particular voltage level and is not related to the rise and fall B Balariced Propagation Delay and Transition Times

time of the trigger pulse. ® Significant Power Reduction Compared to LSTTL
. Logic ICs

Once triggered, the outputs are independent of further ® Alternate Source Is Philips/Signetics

trigger inputs on A and B. The output_pulse can be . CDS4HC/CD74H.C Types:

terminated by a LOW level on the Reset (R) pin. Trailing- 210 6 V Operation

edge triggering (A) and leading-edge-triggering (B) inputs High Notss:; Immumlyo

are provided for triggering from either edge of the input Nic = 30%, N = 30% of Voo! @ Voo =5V

pulse. On power up, the IC is reset. If either Mono is not . Cl‘)’sst!g(',‘sTéC‘J/Dg;:Irgz"OZypes

:istﬁgrer?icgmlg?llgvx(fn the unused device) must be terminated Direct LSTTL Input Logic Compatibility

V=08V Max., Viu =2V Min.
CMOS Input Compatibility

The minimum value of external resistance, R,, is typically h<1pA @ Vo Vou

500Q. The minimum value of external capacitance, C,, is 0
pF. The calculatian for the pulse width is t, = 0.7 R,C; at
Vee=4.5V.

‘The CD54HC/HCT221 are supplied in 16-lead ceramic
dual-in-line packages (F SUfle) The CD74HC/HCT221 are ]

supplied in 16-lead dual-in-line plastic packages (E suffix) ﬁf :—:"‘“’
and In 16-lead dual-in-line surface mount plastic packages 18- I Ox Rx

(M suffix). Both types are also available in chip form (H w2 1L 1ex
suffix). @4 LT
04 2 5
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TERMINAL ASSIGNMENT
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Technical Data

CD54/74HC221 - T-51-19
CD54/74HCT221
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H = High Level

L = Low Level
[ = Transition from Low td High
T\~ Transition from High to Low
JU= One High Level Pulse
LT = One Low Leve! Pulse
X = lrrelevant
*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 high.
Now the reset input goes from low-to-high ‘and the device will be
triggered. ’
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STATIC ELECTRICAL CHARACTERISTICS

7-51-19

 —— Technical Data

CD54/74HC221
CD54/74HCT221

HARRIS SEMICOND SECTOR

CD74HC221/COS4HC221 CD74HCT221/CDS4HCT221
TEST T4HC/S4HC T4HC S54HC TEST T4HCT/SAHCT | 74HCT | S4HCT
CONDITIONS TYPES TYPES | TYPES | CONDITIONS TYPES TYPES | TYPES
" CHARACTERISTIC UNITS
“ | s a0 | st
+25° o
v, o | Ve ¢ wsec |wase | oy |y | ws°c | +25°C
v mA v v v
Min | Typ [Max | Min [Max | Min [Max Min | Typ |Max |MIn [Max | Min [Max
High-Leve! 2 15| = —|15]~ 15| — 45
Input Voltage Vi 45 1315 — | — 1315 — |3.15] — - to{2f—-|—-12]—~-]2]|=-— V.
) 6 |42 —|—Ja2] - ja2]| - 55
Low-Leve! 2 | —~|—105}—1]05]— |05 45
Input Voltage Vi 45} — | — [1.35] — [1.35| — |1.35 — tof— ] —|08}— |08]|— |08 v
6 |—|—]18]— 18] — |18 §5
High-Leval Vi 2 (19|~ —[|18]—|18]— Vn
Qutput Voltage  Voi or 002 (45144 | — | — [44 ] — |44 | — or 45 |44 | — | — 144 | — {44 | — v
CMQS Loads Vi 8 |59 — | — |59)— |59 — Vi
Vo Ve
TTL Loads or -4 45 1398] - | — [384] — |37 | — or 45 1398 — | — [384] — |37 | — v
) Vu -6.2 6 |548] — | — |534) — |52 | — '™
Low-Level ' 2| —f(~}j01]—]01]— |01 Vo °
Output Voltage Vg, or 0.02 45 | — | — |01 | = Jo1 | — |01 or 45 | —- | — |01 ] — 01| — |01 v
CMOS Loads Va 6 |——[|01}]—]0t]— |01 Vi
Vu Vi
TTL Loads or 4 45| — | — 026 — {0.33| — | 0.4 or 45— | — [026] — 033 — |04 v
Viu 5.2 6 f—|— |o26] — |0.33| — 04 Vi
Input Leakage Vee Any
Voltage
Current h or 6 | — | — [#00) — J#1 | — | 1 |Between {65 [ — | — j+09| — | #1 | — | #1 HA
cC
Grid & Gnd
Quiescent Ve Vee
Device or 0 6| —|—|8]|—~]|81]— |60 or 56! —~ [~ 8 | — 180 | — {160 pA
Current lec Gnd Gnd
Additianal 45
Quiescent A
Device Currant Vee-2.1 | to | — [100 (360 | — [450 | — (480 | puA
per input pin: R
1 unitload Alge* 55
*For dual-supply systems theoretical worst case (V; = 2.4 V, Vec = 5.5 V) specitication is 1.8 mA.
HCT Input Loading Table
Input Unit Loads*
All Inputs 0.3

*Unit Load is Alec limit specified in Static Characteristic
Chart, e.g., 360 uA max. @ 25°C.
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Technical Data

CD54/74HC221 =81-19
CD54/74HCT221

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, {Vcc): )

(Voltages referenced to GroUNd) ... ueveerusceeeensteeiioseeinteseedtatemiataesrnsionti ittt tete ity Q5t0+7V
DC INPUT DIODE CURRENT, hx (FORVi<-05VORVI> Ve +0.5V) uvviviieiiiiniiineiiineiae, tererreens T20MA
DC QUTPUT DIODE CURRENT, lok (FOR Vo < -0.5 V OR Vo > Vec +0.5V) ,........ . veers £20mMA
DC DRAIN CURRENT, PER QUTPUT (io) (FOR 0.5V <Vo<Vec+0.5V) ..... R +25mA
DC Ve OR GROUND CURRENT (leg) ¢evvvrmeenrnnriesatnnraannens S N ; veo.. E50mMA
POWER DISSIPATION PER PACKAGE (Po):

For Ta = -40 10 +60°C (PACKAGE TYPEE) . .vevvvvrierarnraeinsrarsanas e eaabestiataetirsasait asnatensernay cereness 500 MW

For Ta = +60 to +85°C (PACKAGE TYPEE) ...c.ovviiiiniiniinennnne Ceeerreerareieienan, Derate Linearly at 8 mW/°C-to 300 mW

For Ta = -56 to +100°C (PAGKAGE TYPE F, H) envnviirinriniirnrenennisniiiscrannraeiines Fe e .. 500 MW

For Ta = +100 0 +125°C (PACKAGE TYPE F, H) +veverviniitinintsiiinrnanienscanrannnnns Derate Linearly at 8 mW/°C to 300 mW

For T, =-40t0 +70°C (PACKAGE TYPEM) .....covivvniant, S Neeansererannas .., 400 MW

For T, =+70to +125°C (PACKAGE TYPEM) ...iviviiiiiviiniiencnnnennenes Derate Linearly at 6 mW/°C to 70 mW
QPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE Fy H vt iitetirrnertiaeenressaiesosasasoarnrerstssssroeeatoeestienssteiossatisisearsisssosasaris -55t0 +125°C

PACKAGE TYPEE, M ..vvvvvriennennns . -40to +85°C
STORAGE TEMPERATURE (Tatg) +«tenerseavsasnnsesanansssaturensmserstotaetssetossatacastaraasosssotvonsenasnns -65to +150°C

LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £ 1/32'in. (1.59 £ 0.79 mm) from case fOr 10 S MAX. ... eevretrrnrnrnnririierataseetreararieirssecrarenes +265°C
Unit inserted into a PC Board (min. thickness 1/186 in., 1.9 mm)
with solder contacting fead tipsonly ........ccovviveneianans e eerennareeaarearrentetestavoseranraetacnnt saaarnenens +300°C

RECOMMENDED OPERATING CONDITIONS:

For maximum reliability, nominal operating conditions should be selected so that operation Is always within
the following ranges:

LIMITS
CHARACTERISTIC MIN. MAX. UNITS
Supply-Voltage Range (For Ta = Full Package-Temperature Range) Vec:*
"CD54/74HC Types 2 6 \
CD54/74HCT Types 4.5 5.5 vV
DC Input or Output Voltage Vi, Vo 0 Vee )
Operating Temperature Ta: :
CD74 Types _ ) -40 +85 T°C
CD54 Types -55 +125 °C
Input Rise and Fall Times t,, t
on InputsAand R
at2v . 0 1000 ns
at45V 0 500 _ns
at6 Vv 1] 400 ns
" Input Rise and Fall Times t,, t )
on input B
at2Vv 0 Unlimited ns
at4.5V 0 Unlimited ns
ate Vv i} 0 Unlimited ns
*Unless otherwise specified, all voltages are referenced to Ground.
SWITCHING CHARACTERISTICS {Vec =5V, Ta = 25°C, Input t,, t; = 6 ns)
TYPICAL
CHARACTERISTIC C. UNITS
) (PF) | 54/7T4HC. | 54/T4HCT
Propagation Delay
A.B,RtoQ ten | 15 18 18 ns
A.BRtoQ tew | 15 14 14 ns
Power Dissipation Capacitance® Cro -— 166 166 pF

*Crp Is used to determine the dynamic power consumption, per multivibrator.
* Pp =(Cpo+Cs) Ve fi + Z (CL Vee? fo) where:  fi = Input frequency. C. = output load capacitance.  Vcc = supply voltage.

f, = output frequency. assuming h < {-
“lw




T-51-19 Technical Data
CD54/74HC221
CD54/74HCT221
PREREQUISITE FOR SWITCHING FUNCTION R o .
HARRIS SEMICOND SECTOR 27t D B 4302271 0017702 1 EEHAS
' [ 25°¢ -40°C to +85°C -55°C to +125°C
CHARACTERISTIC Vee HC HCT 74HC 74HCT 54HC 54HCT |UNITS
Min. [Max. | Min. [Max. | Min. {Max. |Min. {Max. |Min. |Max. |Min. [Max.
+ | Input Pulse Width 2 n|l—[—-]—-f{00| -] —-]—=1[|105] —}—|—
twe 45 14~ ]14| — 118 —|18]|—}|21— |21 [— ns .
A 6 2| —]=l=]15]|=|=]—=]18]=1=]=
2 nNj—f|—~—-—1909]|—-—{—-|—1105| —{ — | —
B twH 45 M) —]114]| -~ |18 —|18] =121} —1]121] — ns
6 2i—|—|—-|1]-]|=|—-]188|—=—]1-=
2 n|—-—|-l—-|l90]|—-—{~-]—1105] - —]—
Reset twL 4.5 4| — 18] —{18|—]283|—]2 — |27 | — ns
) 6 12| —|—-{=—]15|=-|=-|—-—j18}=]—=]—=
Recovery Time "2 o|—-|—-—|-]lO0|=-|=-|=}t0}=]—-1= .
RtoAorB tec|] 45 O | —] o0l —]JO0o}|~—~O0o|—]O0]|—=]0]|~—] ns
6 0 - | = | = 0 el e 0 e e
Output Pulse Width
QorQ tw 5 630 | 770 | 630 | 770 {602 | 798 | 602 | 798 | 595 | 805 [ 595 | 805 us
Cy=01 pF R =10k Q ]
Qutput Pulse Typical | Typical
WidthQor Q tw 45 - 140 140 —_ - -] -] - - | =} - ns
Cy=28pF, B.=2KQ _
C.=1000 pF, R = 2K 0 te | 45 15 1.5 — === {=1=1=1=1 ms
Cx= 1000 pF, Ry = 10K Q tw 4.5 7 7 -1 =-—1=]=-1-1{1-1—-1|- us
SWITCHING CHARACTERISTICS (C. = 50 pF, Inputt,, t, = 6 ns)
25°C -40°C to +85°C -55°C to +125°C |
CHARACTERISTIC | SYMBOL | V¢ HC HCT 74HC 74HCT 54HC S4HCT [UNITS
Min. [Max. | Min. [Max. | Min. [Max. | Min. [Max. [Min. [Max. [Min. [Max.
Propagation Delay, teun 2 — 20 — | — | —|265| — | — | — |3156} — | —
Trigger 45 — |42} — 142} — 53| — |53 —|63|]—]¢63 ns
A, B, RtoQ 6 — 13| —]|~]—=]48|—=|~|—|54]—|—
) ) - 2 — 17| = |- — (215 — | — | — |25 | — | —
AB,RtoQ ter 45 |~ |34 |~ |34 | — 43| = |43 | — |5 |—[51] ns
) [ — 1 29| —]1—-—]1—13 | —-—1—-1—18]|=]—
Propagation Delay 2 - 1160| — | - [ —}J200| — | — | — 240 — [ —
RtoQ ton 46 | — |32 | — |38 | — |4 | — |48 — |48 | — |57 ns
6 |—J|eor|l—1—|—=|8a|—-]—-—T=1a1|[—1|—
2 —J180| -] —-|—22s| — | =1~ Jaro} — | —
RtoQ tont 45 | — |36 | — |37 | — |45 |~ |46 | — |54 | — |56 | ns
6 — |8t |—| ==l —-|—]—]4]—]—
Output 2 - || -] —|—}9S}|=-]|—|—[110]—|—
Transition Time trn 4.5 — |15 |~ |186|—}|19]|—}{19|—1}22]|~—]22 ns
true 6 — |8 —-—]—-—1=—]116]|—-}=]=—]19] = | —
Input Capagcitance Cin - |10} —|10]|—]10O]|— (10| —]10— |10 pF
Pulse Width. match 45 )
between circuits in ‘;) Typical | Typical { _ | _ | _ 1 _ {1 _ | _1_1[|_ %
the same package 55 12 12
C,=1000 pF,R=10KQ ’
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Technical Data

CD54/74HC221
CD54/74HCT221
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Fig. 2 — Recovery times, R to A or B.
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Fig. 4 — HG/HCT221 Output Pulse Width vs. Temperature.
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Fig. 6 — HC221 Output Pulse Width vs. Cy.

Fig. 3 — Triggering of One Shot by Input & or Input B -
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Fig. 5 — HC/HCT221 K Factor vs. Supply Voltage.

108 Vggr4.5V
105 7
2 ok ,//A“
= (X4
LoF ///
F ol «tr // A
z f 5%
5 [ d
3 024 %oi- LA
w  E 4
a [ S /
8 10 /'
1 a2t
= L3
ou‘/(
0 10% 03 104 0® * 10?
TIMING CAPACITANCE (Cx)—pF
92C5~40842

Fig. 7 — HC/HCT221 Output Pulse Width vs. Cy.
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HARRIS SEMICOND SECTOR 2?E D 4302271 001?704 5 EEHAS
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Fig. 8 — HC221 Qutput Pulse Width vs. Cy.
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