C2MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4093 QUAD 2-INPUT NAND SCHMITT TRIGGERS

TC4093BP/BF/BFN

The TC4093BP is a quad 2-input NAND gate having Schmitt
trrigger function for all the input terminals.

Since the circuit threshold voltage varies with rising time
and falling time of the input waveform (Vp and Vy), this gate
can be used for a wide variety of applications to line receivers,
waveform shaping. Astable multivibrators, monosatable
multivibrators, etc. In addition to requalar NAND gates.

As the TC4093B and the TC4011B are identical in pin
assignment, they are compatible each other.

P (DIP14-P-300)

F(SOP14-P-300) FN (SOL14-P-150)

ABSOLUTE MAXIMUM RATINGS

PIN ASSIGNMENT

CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage Voo Vgg — 0.5~Vgg + 20 \
Input Voltage Vin Vs — 0.5~Vpp + 0.5 Y
Qutput Voltage Vout Vgs—0.5~Vpp + 0.5 Y
DC Input Current hn +10 mA
Power Dissipation Pp 300 (DIP} 7180 (SOIC) mw
Operating Temperature Range Ta -40~85 °C
Storage Temperature Range Ts16 -65~150 °C
Lead Temp./Time TsoL 260°C - 10sec
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TC4093BP/BF/BFN

RECOMMENDED OPERATING CONDITIONS (Vss =0V)

CHARACTERISTICS | SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vbp 3 - 18 \
Input Voltage Vin 0 - Vpbp \

STATIC ELECTRICAL CHARACTERISTICS (Vss =0V)

- 40°C 25°C 85°C
CHARACTERISTICS |SYMBOL! TEST CONDITIONS | Voo UNITS
V) | MIN. | Max. | miIN. | TYe | max. | MIN. | MAX.
High-Level llour|< 1 4A 51 495| - 495 500| - 495 -
OeitVoltage Vou [{purls e 10| 995| - 9.95| 1000| - 995| -
P g IN=Vss. Voo 15| 14.95| - 1495 1500 - 1495 -
Low-Level s Z 0.05] - ooo| oo5| - oos| Y
ow-Leve Vo |lloutl<iua 0| - 005 - 000| 005| - 0.05
Output Voltage = Voo 15| - 005| - 000| 005| - 0.05
Vor = 4.6V 51 -0861] - [ -o0s51| -10 - -042] -
Vo = 2.5V 5| -25 - | -21 | -a0 - | -17 -
Outputigh Current | low | you=951 R I R - I A et 0
Vin = Vss, V
IN $S: VDD mA
VoL =04V 5| o6t - 051 15 - 0.42] -
Vor = 0.5V 10| 15 - 13 38 - 1.1 -
Output Low Current loL VoL=1.5V 15 4.0 - 3.4 15.0 - 2.8
Vin=Vpp
. Vout = 0.5V, 4.5V 51 - - 205 2.8 355 - -
thigh Threshold Ve |Vour=1.0V 9.0v 0] - - ay | s3| 70| - -
9 Vout = 1.5V, 13.5V 15 - - 6.2 78 | 104 -
Voyur=0.5V, 4.5V 5 - - 1.5 23 3.15 -
yow Threshold Vs |Vour=1.0V 9.0v 10] - - 32| 45| 63| - - v
g Vour= 15V, 13.5V 15 - - 4.3 6.6 93 -
5 - 0.2 0.5 085] - -
Hysteresis Voltage Vi 10 - - 0.3 0.8 1.4 - -
15] - - 04s| 12 1.9 - -
el e Vi tav 18| - 01 | - 105 o1 | - 1.0
A
Input Current e . #
Level | W |[vi=ov 18] - - 0.1 - | -10%] -0 - | -10
Quiescent Device 3 - ! B 0.001 1 75
- « Z - - 15 A
it RN AR

*  Allvalid input combinations.
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TC4093BP/BF/BFN

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta =25°C, Vg5 =0V, C_=50pF)

CHARACTERISTICS SYMBOL [TEST CONDITION| ypp (vy | MIN. TYP. MAX. | UNITS

iti i 5 - 80 200
Qutput Trgnsutlon Time trLn 1 - 50 100
(Low to High) 15 - 40 80

ition Ti 5 - 80 200 ns
OgtputTransmon Time tTHL 19 - 0 100
(High to Low) 15 - 40 80
. ‘ t 5 - 130 260

Propagation Delay Time pLH 10 - 60 120 ns
tpHL 15 - 40 80

Input Capacitance CiN - 5 7.5 pF

CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
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