R & E INTERNATIONAL, INC. 40938

CMOS QUAD SCHMITT TRIGGER

FEATURES
¢ Schmitt Trigger Action on each Input with no CONNECTION DIAGRAM
External Components (all packages)

¢ Quad 2-Input NAND Configuration

¢ Noise Immunity Greater than 50% Vpp 4A 4B 4Y 3Y 3A 38

¢ No Limit on Input Rise and Fall Times N R D N | L1
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DESCRIPTION

The 4093B consists of four Schmitt
trigger circuits. Each circuit functions as a 2-
input NAND gate with Schmitt trigger action on
both inputs. The gate switches at different points
for positive- and negative-going signals. The differ-
ence between the positive voltage (VP) and the RECOMMENDED OPERATING CONDITIONS
negative voltage (V) is defined as the hysteresis

voltage (V). This device is useful in high-noise For maximum reliability:

environments and in wave and pulse shapers and DC Supply Voltage VDD - Vss 3t015 Vdc
multivibrators. Operating Temperature ~ Tp
C -65to0 +125 ©OC
E 4010 +85 ©OC

LOGIC DIAGRAM

AO* BLOCK DIAGRAM
: '

Y=A8
* All inputs protected by \

Standard Protection Network 1A —1= — VoD
18 —4 2 4A
_ CY =4 1 4B

2y -2 L 4y
2A —’@ e 3y
28 —* - 3A
Vgg - — 38

Y = AB




ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS'
v T +25°C THiGH
PARAMETER DD conpDITIONS Low' HIGH Units
(Vdc) Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
QUIESCENTDEVICE | Ipp| & [viN=Vssorvpp| — | — | 10 | — Joooos| 10| — | — 30 [uAdc
CURRENT 10 | All valid input - - 20 — 10.001 20 - - 60
15 combinations - - 4.0 — |0.002 4.0 - - 120
POSITIVE TRIGGER V1P 5 - 29 -_ 23 29 3.5 - 29 - Vde
THRESHOLD VOLTAGE 10 - 53 - 4.5 53 7.0 - 53 -
15 - 7.7 - 6.8 1.7 110 - 7.7 —
NEGATIVETRIGGER | VyN| & - — 21| = |15 | 21 | 27| = |21 | = |vde
THRESHOLD VOLTAGE 10 -— 43 - 3.0 43 55 - 43 -
15 -_ 6.3 - 4.0 6.3 8.2 - 6.3 -
HYSTERESIS VOLTAGE VH 5 0.40 - 2.0 0.40 0.8 2.0 | 0.40 - 2.0 | Vdc
10 0.70 - 3.0 0.70 1.0 3.0 | 0.70 - 3.0
15 0.85 - 4.0 0.85 14 40 | 085 | — 4.0
NOTES: ' Remaining Static Electrical Charactéristics are listed under "4000B Series Family Specifications”.
2 o
TLow =-55°CforC
= -40°C for E
THIGH = +125°C forC
=+ 85°C for E
DYNAMIC CHARACTERISTICS (C_ =50pF, Ty =25°C)
Voo . .
PARAMETER (vde) Min. Typ. Max. Units
PROPAGATION DELAY TIME ’ teLm. tPHL 5 - 190 380 ns
10 - 90 180 ‘
15 - 65 130
OUTPUT TRANSITION TIME trim. trmL 5 - 100 200 ns
10 - 50 100
15 - 40 80
V. DRAIN VOLTAGE (Vdc) 50 —
-20 -1}5 16 -4 12 -nlo ? ? 4 2 0 - Vo = 16 V6
+ V..==5 Vic ] % 5 - % 40
— /AT e 3
: =
Voo = =10 Véc T // 115 % E %
! .20 [x] 25 vl;.\ - 10 v“
/] .25 S 2
.30 g ! 15 ]/ /1'
fas X e 10
Vea = =15 Vde <] «Z = 5%’ Via = § Vi T, =25 C -
' L ¥ " H .‘5 N 1 | 1 1
T 1 T,=28"C14 2 0 2 4 6 8 10 12 14 16 18 20
-50 Ve, DRAIN VOLTAGE (Vic)
Typical P-Channel Typical N-Channel
Source Current Characteristics Sink Current Characteristics
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Definition of Vp V and V.

Transfer characteristic
of 1 of 4 gates.

Input and output characteristics.
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INPUT VOLTAGE (Vy)-v INPUT VOLTAGE (v )=V
Typical current and voltage transfer characteristics. Typical voltage transfer characteristics as a

function of temperature.
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SUPPLY VOLTAGE (Vo) =V SUPPLY VOLTAGE (vpp) =V
Typical trigger threshold voltage vs. Vpp. Typical per cent hysteresis vs. supply voltage.
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Wave shaper.

Monostable multivibrator.

Astable multivibrator.




