Professional semiconductor

device manufacturer SN74LVCZG 14DBVR

General Description

The operating voltage range of the SN74LVC2G14DBVRsingle Schmitt-trigger buffer is 1.65 V to 5.5V.
The SN74LVC2G14DBVRdevice contains two inverters and performs the Boolean function Y=A. Because
of the Schmitt-Trigger inputs, the device may have different input threshold levels for positive-going

(V1+) and negative-going (V1-) signals, to provide hysteresis (AVT1) which makes the device tolerant

to slow or noisy input signals.

This device is fully specified for partial-power-down applications using lo. The loff circuitry disables

the outputs, preventing damaging current backflow through the device when it is powered down.

Features Cl4*

- Schmitt -Trigger inputs provide hysteresis

- Supports 5V Vcc Operation
- Inputs Accept Voltages to 5.5V
- Max tyq of 5.4 ns at 3.3V

- +24-mA Output Drive at 3.3V

SOT23-6

1Y Vcec 2Y

1A F

- lot Supports Partial -Power -Down Mode

Applications

- AV Receivers

- Audio Docks: Portable . .
Functional Block Diagram
- Blu-ray Players and Home Theater
- MP3 Players/Recorders

- Personal Digital Assistants (PDASs)

Pin Functions

Pin
Name SOT23-6 Type Description
1A ! ! Input 1
GND 2 — Ground
2A 3 | Input 2
2 4 0 Output 2
Vee S - Positive Supply
Y 6 0 Output 1
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Absolute Maximum Ratings

Parameters Min Max. Unit
Vee Supply voltage range -0.5 6.5 V
Vi Input voltage range -05 6.5 \Y
Vo |Voltage range applied to any output in the high-impedance or power-off state -0.5 6.5 \
Vo Voltage range applied to any output in the high or low state -0.5 Vect+0.5 v
I Input clamp current V<0 -50 mA
lok Output clamp current Vo<0 -50 mA
lo Continuous output current 150 mA
Continuous current through Vcc or GND +100 mA
Ty Junction temperature under bias 150 T
Tstg Storage temperature range -65 150 T

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating Conditions is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The input negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

ESD Ratings

ESD Value Unit
Human-body model (HBM) 4K \Y
Charge device model (CDM) 2K \Y

V(ESD) Electrostatic discharge

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
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Recommended Operating Conditions

Over operating free-air temperature range (unless otherwise noted)
Symbol Parameter Min Max Unit
Vee Supply voltage 1.65 55 Vv
Vi Input voltage 0 55 Vv
Vo Outputvoltage 0 Vee v
Vee=1.65V -4
Voc=2.3V -8
lon High-level output current Voe=3V -16 mA
-24
Vce=4.5V -32
Vce=1.65V 4
Vee=2.3V 8
lo Low-level output current 16 mA
Vee=3V
24
Vce=4.5V 32
Ta Operating free-air temperature -40 125 T

Thermal Information
Package Type 6.a Ouc Unit
SOT23-6 250 81 °C/W
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Electrical Characteristics (T,=25C unless otherwise specified)

Vee=5.0V or 3.3V, FULL=-40°C to +125°C Typical values are at Ta=+25°C _ (unless otherwise noted)

—40°C to 85°C —40°C to 125°C
Parameter Test Conditions Vee Unit
Min Typ Max Min Typ Max
1.65V 0.7 14 0.7 14
Vrs 2.3V 1.0 1.7 1.0 1.7
Positive-going
input threshold 3V 13 2.0 13 20 v
voltage 45V 1.9 3.1 1.9 3.1
55V 2.2 3.7 2.2 3.7
1.65V 0.25 0.7 0.25 0.7
Vi 2.3V 0.4 1 0.4 1.0
Negative-going
input threshold 3V 08 13 08 13 v
voltage 45V 1.1 2 1.1 2.0
55V 1.4 25 1.4 25
1.65V 0.3 1 0.3 1
23V 0.4 1 0.4 1
AV Hysteresis
(Vre— V1) 3V 0.5 1 0.5 1 \Y
45V 0.6 1 0.6 1
55V 0.7 1.1 0.7 1.1
lon=—100 pA 1.65Vt05.5V | Vcc-0.1 Vee-0.1
lon=—4 mA 1.65V 1.2 1.2
lon=—8 mA 23V 1.9 1.9
Vou Vv
lon=—16 mA 24 24
3V
lon=—24 mA 2.3 2.3
low=—-32 mA 45V 3.8 3.8
lot=100 pA 165Vto55V 0.1 0.1
lo.=4 mA 1.65V 0.45 0.45
lo.=8 mA 2.3V 0.3 0.3
VoL \%
lo.=16 mA 0.4 0.4
3V
lo.=24 mA 0.55 0.55
lo.=32 mA 45V 0.55 0.55
I Ainput Vi=5.5V or GND 0to55V 15 5 MA
lot Vior Vo=5.5V 0 +10 +10 HA
lec V'=5'5|\;=‘g GND, 165V 1t05.5V 10 10 uA
One input at Vec— 0.6 V, Other inputs
Alcc at Vec or GND 3Vto55V 500 500 HA
Ci Vi=Vccor GND 3.3V 5 5 pF

(1) All unused digital inputs of the device must be held at Vec or GND to ensure proper device operation.
Vee=5.0V or 3.3V, Typical values are at Ta=+25°C. (unless otherwise noted)

—-40°C to 125°C
From Vec=1.8V Vee=2.5V Vee=3.3V Vee=5V .
Parameter (Input) To (Output) £0.15V £0.2V £0.3V £0.5V Unit
Min Max Min Max Min Max Min Max
tpa A Y 39 13.0 1.9 5.0 22 45 15 4.2 ns
Ta=25°C
Vcc=1.8 V Vce=2.5V Vee=3.3V Vee=5V
Parameter Test Conditions Unit
Typ Typ Typ Typ
Cpd Power dissipation capacitance f=10 MHz 20 25 30 50 pF
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RATING AND CHARACTERISTIC CURVES

Over recommended operating free-air temperature range, CL.=30 pF or 50 pF (unless otherwise noted).

10 3.5
——TPD -—TPD
8 3.3
\ //

o 6 \ a 3.1 /
o) \ a
F o4 ~_ £ 29 Va

2 2.7 /

0 2.5

1 2 3 4 5 6 -100 -50 0 50 100 150
Vee -V Temperature - °C
Typical Tpd vs Vcc Typical Tpd vs Temp

TEST S1
TeH/TeLH OPEN
Ted TezL VLoaD
TeHz/ Tz GND
INPUTS
Vee 7 Vioao C. R Va
Vi TdTs
1.8V+0.15V Vee <2ns Veel2 2xVee 30pF 1kQ 0.15v
2.5V+0.15V Vee <2ns Veel2 2xVce 30pF 500Q 0.15v
3.3v+0.15V 3V <2.5ns 15V 6v 50pF 500Q 0.3V
5V+0.15V Vee <2.5ns Veel2 2xVee 50pF 500Q 0.3V
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Parameter Measurement Information

Notes:A. Cv includes probe and jig capacitance. D. The outputs are measured one at a time, with one transition per
B. Waveform 1 is for an output with internal conditions such that measurement.
the output is low, except when disabled by the output control. E. tr.z and teHz are the same as tas.

Waveform 2 is for an output with internal conditions such that the F. tez and tezx are the same as ten.

output is high, except when disabled by the output control. G. ten and tehL are the same as tpa.

C. Allinput pulses are supplied by generators having the H. All parameters and waveforms are not applicable to all device.
following characteristics: PRR 10 MHz, Z =50.
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Application Note

Mechanical input elements, such as push buttons or rotary knobs, offer simple ways to interact with electronic
systems. Typically, these elements have recoil or bouncing, where the mechanical element makes and breaks
contact multiple times during human interaction. This bouncing can cause one or more repeated signals to be
passed, triggering multiple actions when only a single input was intended. One potential solution to mitigating these
multiple inputs is by utilizing a Schmitt-trigger to create a debounce circuit.

Typical Power Button Circuit

Ve

A AT o Qutput
Device Functional Modes
Input A Output Y
H L
L H
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Soldering parameters

Pb-Free assembly

Reflow Condition
(see as bellow)

-Temperature Min (Ts(min)) +150°C FIG5: Reflow condition
tp
Pre -Temperature Max(Ts(max)) +200°C e
Heat Ram : Cr iica 1Zo ne
: ; - TieT
-Time (Min to Max) (ts) 60-180 secs. T ’
. t
Average ramp up rate (Liquid us Temp
° Ts(max)
(TL) to peak) 3C/sec. Max i Ramp-
Ts(max) to TL - Ramp-up Rate 3°C/sec. Max ;ep P'ehe:t
Ts(min)
-Temperature(Ti)(Liquid us) +217°C tel:ra —l—
Reflow e
-Temperature(tL) 60-150 secs. 2 L fimeto peak ] —
I 1 Time
Peak Temp (Tp) +260(+0/-5)°C emperatue
°C
Time within 5°C of actual Peak Temp (tp) 30 secs. Max
Ramp-down Rate 6°C/sec. Max
Time 25°C to Peak Temp (Tp) 8 min. Max
Do not exceed +260°C

Package Dimensions & Suggested Pad Layout

SOT23-6L

2.92:0.25

_.| ‘ 0.420.10

o1 0 it

2.8020.25

U
]
0.9508SC Il 016210
) 1.90#0.20

110:010
1.35MAX

Dimensions in millimeters
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Tape & rell specification

Tape Symbol Dimension (mm)
PO 4.00+0.20
P1 4.00+0.20
P2 2.00+0.20
e T
ﬂf DO 1.55+0.20
80 D1 1.20+0.20
’ E 1.55+0.20
—>KOle— F 3.60+0.20
SECTION : B-B W 8.00+0.20
Agk— A0 3.80+0.20
SECTION : AA BO 3.50+0.20
KO 1.55+0.20
T 0.25+0.15
7’ Reel D2 178.0+£5.0
D3 55Min.

D4 R24.0+3.0
G R82.0+3.0

0| H o2 | 13.0+2.0

W1 11.0£3.0

Quantity: 3000PCS
W1
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