&National Semiconductor

74VHC221A

Dual Non-Retriggerable Monostable Multivibrator

General Description

The "VHC221A is an advanced high speed CMOS Monosta-
ble Multivibrator fabricated with silicon gate CMOS technol-
ogy. It achieves the high speed operation similar to equiva-
lent Bipolar Schottky TTL while maintaining the CMOS low
power dissipation. Each multivibrator features both a nega-
tive, A, and a positive, B, transition triggered input, either of
which can be used as an inhibit input. Also included is a
clear input that when taken low resets the one-shot. The
"VHC221A can be triggered on the positive transition of the
clear while A is held low and B is held high. The 'VHC221A
is non-retriggerable, and therefore cannot be retriggered un-
til the output pulse times out. The output pulse width is de-
terriined by the equation: PW = (Rx)(Cx); where PW is in
seconds, R is in ohms, and C is in farads.
Limits for Ry and C, are:
External capacitor, Cy
External resistors, Ry

No limit
Vee = 2.0V, 5k min
Vee > 3.0V, 1 KQ min

An input protection circuit ensures that 0 to 7V can be ap-
plied to the input pins without regard to the supply voltage.
This device can be used to interface 5V to 3V systems and
two supply systems such as battery back up. This circuit
prevents device destruction due to mismatched supply and
input voltages.

Features

B Low Power Dissipation:
lcc = 4 pA (Max) at Ty = 25°C

W Active State: Ioc = 600 pA (Max) at Ta = 25°C

B High Noise Immunity: VNIH = VNIL = 28% Ve (min)

8 All inputs are equipped with a power down protection
function

m Balanced Propagation Delays: tp yy = tPHL

M Pin and function compatible with 74HC221A

Ordering Code: see sections

Commercial Package Number Package Description
74VHC221AM M16A 16-Lead Molded JEDEC SOIC
74VHC221ASJ M16D 16-Lead Molded EIAJ SOIC
74VHC221AMTC MTC16 16-Lead Molded JEDEG Type 1 TSSOP
74VHC221AN N16E 16-Lead Molded DIP

Note: Surface mount packages are aiso available on Tape and Reel. Specify by appending the suffix latter “X” to the ordering code.
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Truth Table
_ Inputs Outputs Function
A B CLR Q []
™~ H H . | U | OutputEnable
X - L H L H Inhibit
H X H L H Inhibit
L _ H JL =) Output Enable
L H e JL | U | OutputEnable
X X L L H Reset
X: Don’t Care
Block Diagrams
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TL/F/11680-3
Note 1: Cx, Rx, Dx are external Capacitor, Resistor, and Diode, respectively.

Note 2: Externat clamping diode, Dx;

External capacitor is charged to V¢ level in the wait state, i.e. when no trigger is applied.
1t the supply voltage is turned off, Cx discharges mainly through the internal (parasitic) diode. If Cx is sufficiently large and Voo
drops rapidly, there will be some possibility of damaging the IC through in rush current or fatch-up. If the capacitance of the supply voltage filter is large
snough and Vg drops stowly, the in rush current is automatically limited and damage to the IC is avoided.
The maximum value of forward current through the paracitic diode is +20 mA. In the case of a targe Cx, the limit of fall time of tha supply voltage is
determined as follows: '
4 = (Voo —0.7) Cx/20 mA -

{t; is the time between the supply voltaga turn off and the supply voltage reaching 0.4 Vog)
In the event a system does not satisfy the above condition, an external clamping diode (Dx) is needed to protect the IC from rush current.
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System Diagram
74VHC221A
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Timing Chart
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Functional Description

1. Stand-by State

The external capacitor (Cx) is fully charged to Vco in the
Stand-by State. That means, before triggering, the Qp
and Qy transistors which are connected to the Rx/Cx
node are in the off state. Two comparators that relate to
the timing of the output pulse, and two reference voltage
supplies turn off. The total supply current is only leakage
current. :
2. Trigger Operation

Trigger operation is effective in any of the following three
cases. First, the condition where the Ainputis low, and B
input has a rising signal; second, where the B input is
high, and the A input has a falling signal; and third, where
the A input is low and the B input is high, and the CLR
input has a rising signal.

After a trigger becomes effective, comparators C1 and
G2 start operating, and Qu is turned on. The external
capacitor discharges through Qn- The voltage level at
the Rx/Cx node drops. If the Rx/Cx voltage level falls to
the internal reference voltage Viefl, the output of C1 be-
comes low. The flip-flop is then reset and Qu turns off. At
that moment C1 stops but C2 continues operating.

I r Vou

VoL

TL/F/11680-6

After Q turns off, the voltage at the Rx/Cx node starts
rising at a rate determined by the time constant of exter-
nal capacitor Cx and resistor Rx.

Upon triggering, output Q becomes high, following some
delay time of the internal F/F and gates. [t stays high
even if the voltage of Rx/Cx changes fram falling to ris-
ing. When Rx/Cx reaches the internal reference voltage
V,efH, the output of C2 becomes low, the output Q goes
jow and C2 stops its operation. That means, after trigger-
ing, when the voltage level of the Rx/Cx node reaches
ViefH, the IC returns to its MONOSTABLE state.

With large values of Cx and Rx, and ignoring the dis-
charge time of the capacitor and internal delays of the
IC, the width of the output pulse, ty (QUT), is as follows:

tw (OUT) = 1.0 Cx Rx

. Reset Operation

In normal operation, the CLR input is held high. If CLRis
low, a trigger has no affect because the Q output is held
low and the trigger control F/F is reset. Also, Qp turns on
and Cx is charged rapidly to V¢g.

This means if CLR is set low, the IC goes into a wait
state.

4-88

B L501122 0083ka2 080 MM




N
N
Absolute Maximum Ratings (ote 1) Recommended Operating >
Supply Voltage (Vo) —0.5Vio +7.0V Conditions
DC Input Voltage (V)y) —0.5Vtio +7.0v Supply Voltage (Vcc) 2.0Vio +55V
DC Output Voltage (Vout) —0.5t0 Vgg +0.5V Input Voltage (Vi) OVio +55V
Input Dio.de Current (ljk) —20 mA Output Voltage (Vout) 0Vto Ve
Output Diode Current (Iok) +20mA Operating Temperature (Tog,) —40°to +85°C
DC Qutput Current (IoyT) +25mA input Rise and Fall Time (t,, t)
DC Vge/Current (Ice) +50 mA (CLR only) .
Storage Temperature (Tgtg) —65°C to 150°C Voc = 3.3V £0.3V 0 ~ 100 ns/V
Lead Temperature (T;) Soidering, 10 sec. 260°C Vee = 5.0V '-_+0.5V 0 ~ 2.0 n*s‘/ v
Note 1: Absojute maxmimum ratings are values beyond External Cap.acnor - COx No Limitation** F
which the device may be damaged or have jts useful life External Resistor - Rx >5 kﬂ"' (Ve = 2.0v)
impaired. The databook specifications should be met, with- >1kQ** (Voo > 3.0V)
out exception, to ensure that the system design is roliable **The mgximum allowable values of Q(Aand RAx are a function of the leakage
over its power supply, temperature, and output/input load- :;gaszﬂﬂc::ef f:(s.i ;?:nlce:kags of the device, and leakage due to board layout
ing variables. National does not recommended operation s ity xt' ly inducsd noise Signal for Fix>
outside data book speciﬁcations. Mt;]s'ceptl ility to externally induced noise signals may occur for Rx.
DC Characteristics for ‘VHC Family Devices
74VHC 74VHC
Symbol Parameter ‘:3;’ Ta = 25°C Ta = —40° to 85°C | Units Conditions
Min Typ Max Min Max
Vin High Level 20 1.50 1.50 ’ v
Input Voltage 3.0-55]0.7 Ve 0.7 Voo
ViL Low Level 20 0.50 0.50 v
Input Voltage 3.0-55 0.3V 0.3 Ve
VoH High Leve! 20 19 20 1.9 VIN = Vi | loq = —50 pA
Output Voltage 3.0 2.9 3.0 29 V torVy
4.5 4.4 4.5 4.4
3.0 258 248 v loH = —4 mA
45 3.94 3.80 loH = —8mA
VoL Low Level 20 0.0 0.1 0.1 VIN = ViH ] loL = 50 pA
Output Voltage 3.0 0.0 0.1 0.1 or V-
4.5 0.0 0.1 0.1 \ :
3.0 0.36 0.44 loL = 4 mA
45 0.36 0.44 loL = 8 mA
I Input Leakage Current 0-55 +0.1 +1.0 MA | VN = 5.5V or GND
N Rx/Cx Terminal . +2.50 VIN = Vg or GND
Off-State Current 55 025 KA
fce Quiescent Supply Current| 5.5 4.0 40.0 wA [ VIN = Voo or GND
Icc Active—State* 3.0 160 250 280 ViN = Vo or GND
Supply Current 45 380 500 650 pA 1 Rx/Cx = 0.5Ve
5.5 560 750 975
* Per Circuit
4-89
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AC Electrical Characteristics for VHC Family Devices: see Section 2 for waveforms

74VHC 74VHC
Symbol parameter ‘:s;’ Ta=25C T‘t‘°=+;;%c Units Conditions ';'g
Min ' Typ Max| Min  Max
tpLH Propagation Delay Time 33 £ 03 13.4 206| 1.0 24.0 ns GCL = 15pF 2-5,6
tiL | (A, B-Q, Q) T~ 159 241| 10 275 CL = 50 pF 25,6
50+ 05 81 120/ 1.0 140 ns CL = 15pF 2-5,6
9.6 140 1.0 160 CL = 50 pF 25,6
tPLH Propagation Delay Time 3'5 +03 145 224| 1.0 26.0° ns. Cp = 15pF 2-5,6
. | (CLR Trigger—Q, Q) 170 259| 10 295 CL = 50pF 25,6
50+ 05 87 1291 1.0 15.0 ns CL = 15pF 2-5,6
. 102 149 1.0 170 G = 50 pF 2.5,6
tpLH Propagation Delay Time 33403 " 103 158 1.0 185 ns CL = 15pF 2-5,6
L | (CLA—Q.Q) 128 193] 10 220 CL = 50 pF 25,6
50 + 05 8.3 94 1.0 11.0 ns CL = 15pF 2-5,6
78 114 1.0 13.0 C_ = 50 pF 2-5,6
tw, Output Pulse Width 2.0 . 415 Cx = 28 pF
ouT
3.3 03 345 ns | CL=50pF Rx=6k}
5.0 £0.5 312
33 +0.3 160 240 300 | s | =s0pF CX728 pF *
50 £ 0.5 133 200 240 Rx = 2k
3303|890 100 110 90 110 ps | CL=50pF Cx = 0.01 pF *
50+ 05| 90 100 110 90 110 Rx = 10k
+ =
33+03|09 10 1.1 0.9 11 ms | CL = 50pF Cx = 0.1 pF *
50+05|09 10 1.1 0.9 1.1 Rx = 10kQ
Atygyt | Output Pulse Width Error
Between Circuits +1 %
. (In same Package)
Cin Input Capacitance 4 10 10 pF | Voc = Open
Cpp Power Dissipation (Note 1)
Capacitance 73 pF

Note 1: Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current cons

operating current can be obtained by the equation:
Icc (opr.) = Cep*Vec*fin+ Igc1*0uty/100 + lgc/2 {per Circuity

Ico?: Active Supply Current
Duty: %

*Refer to 74VHC221A Timing Chart.

AC Operating Requirement: See Section 2 for waveforms

umption without load. Average

74VHC 74VHC
Vee — oF Ta = —40°C . . Fig.
Symbol Parameter ) Ta = 25°C to +85°C Units Conditions No.
Min Typ Max Min Max

twil) Minimum Trigger 3.3 50 5.0 06

v ns &

twiH) Pulse Width 50 | 50 5.0

tw(D) Minimum Clear 3.3 5.0 5.0 ns 06

Pulse Width 5.0 5.0 5.0 a
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Device Characteristics

OUTPUT PULSE WIDTH ty OUT (uS)
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X
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twout”Cx Characteristics (typ)
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