GT74LVC2G86
Dual 2-Input Exclusive-OR Gate

1 Features

2 Application

- Operate from 1.65Vto 5.5V

- Specified from -40°C to +125°C

- Inputs accept voltages to 5.5V

- Max tpq of 6ns at 3.3V

- Low power consumption, 10pA max lcc
- ¥24-mA output drive at 3.3V

- lotf supports partial-power-down mode

- Wireless headsets

- Motor drives and controls
-TVs

- Set-top boxes

- Audio

3 Description

Circuit Diagram

This dual 2-input exclusive-OR gate is designed for
1.65V to 5.5V Vcc operation.

The GT74LVC2G86 performs the Boolean function Y=A
®B or Y=AB+AB in positive logic.

A common application is as a true/complement
element. If the input is low, the other input is
reproduced in true form at the output. If the input is
high, the signal on the other input is reproduced
inverted at the output.

This device is fully specified for partial-power-down
applications using lo. The lot circuitry disables the
outputs, preventing damaging current backflow through
the device when it is powered down.
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4 Revision History

Revision Date Note
Rev. AO. 0 2023. 09. 02 Original Version
1.Updated Package Qty

2.Added Tape and Reel Information

Rev. AO. 1 2023. 12. 26 3.Added Marking

4.Added MSL

1.Updated Electrical Specifications

Rev. A1.0 2024. 04.10 2.Added Typical Characteristics

Rev. A1. 1 2024. 04. 11 1Added M8 packge

The latest datasheet version should be checked on the GTIC official website, as the company does not actively
inform customers about updates to the datasheet.
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5 Device Summary, Pin and Packages

Table. 5-1. Device Summary‘"

Serial Name Part Name Package Body Size (Nom) Marking®|MSL® Package Qty

GT74LVC2G86| GT74LVC2G86V8 |VSSOPS| 2.00mmx2.30mmx0.75mm | 2550 | 3 | Tape and Reel,3000
2G86

GT74LVC2G86 | GT74LVC2G86M8 | MSOPS8 | 3.00mmx3.00mmx1.10mm XXX 3 | Tape and Reel,3000

(1) For all available packages, please contact product sales.

(2) There may be additional marking, which relates to the lot trace code information (data code and vendor code),
the logo or the environmental category on the device.

(3) MSL, The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications.

(4) "XXXXX" in Marking will be appeared as the batch code.

2/13


http://www.gtic.com

GiiC

5 Device Summary, Pin and Packages(Continued)

Top View
1A 1 i 8 Vce
1B 2 7 1Y
2Y 3 6 2B
GND 4 5 2A

Fig.5-1. GT74LVC2G86: V8 (VSSOP8) Package
GT74LVC2G86: M8 (MSOP8) Package

Table. 5-2. Pin Definition

Pin
— e /10 Description
1A 1 I Channel 1, Input A
1B 2 I Channel 1, Input B
1Y 7 (0] Channel 1, Output Y
2A 5 I Channel 2, Input A
2B 6 I Channel 2, Input B
2Y 3 (6] Channel 2, Output Y
Vee 8 - Positive Supply
GND 4 - Ground
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6 Voltage, Temperature, ESD and Thermal Ratings

6.1 Absolute Maximum Ratings

Parameters Min. | Max. | Unit
Vcee  |Supply voltage range -0.5 6.5 \Y,
\ Input voltage range -0.5 6.5 \%
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 |Vcct0.5] V
Ik Input clamp current V<0 -50 mA
lok |Output clamp current Vo<0 -50 mA
lo Continuous output current 50 mA
Continuous current through Vcc or GND +100 mA
Tsty |Storage temperature range -55 150 °C
Tstg |Storage temperature -55 150 °C

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

(3) The output positive-voltage rating may be exceeded up to 6.5 V maximum if the output current rating is observed.

6.2 ESD Ratings

ESD Value | Unit
Human-Body Model (HBM) 8 K Vv
V(ESD) Electrostatic discharge
Charged-Device Model (CDM) 1.25K Vv

(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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6 Voltage, Temperature, ESD and Thermal Ratings(Continued)

6.3 Recommended Operating Conditions("
Over operating free-air temperature range (unless otherwise noted)

Symbol Parameters Min. Max. Unit
Vee Supply Voltage 1.65 5.5 \Y
Vce=1.65V to01.95V 0.65%Vce
Vce=2.3V to 2.7V 1.7
Vin High-Level Input Voltage \Y
Vce=3V to 3.6V 2
Vce=4.5V to 5.5V 0.7%xVce
Vce=1.65V to1.95V 0.35%Vce
Vcc=2.3V to 2.7V 0.7
Vi Low-Level Input Voltage V
Vce=3V to 3.6V 0.8
Vce=4.5V to 5.5V 0.3xVcc
\ Input Voltage 0 5.5 \Y
Vo Output Voltage 0 Vce \%
Vee=1.65V 4
Vcc=2.3V -8
lon High-Level Output Current -16 mA
Vce=3V
-24
Vce=4.5V -32
Vce=1.65V 4
Vee=2.3V 8
loL Low-Level Output Current 16 mA
Vcc=3V
24
Vcc=4.5V 32
Vce=1.8V+0.15V,2.5V+0.2V 20
At/Av Input Transition Rise or Fall Rate Vce=3.3V+0.3V 10 ns/V
Vee=5V+0.5V 5
TA Operating Free-air Temperature All Other Packages 40 125 °C

(1) All unused digital inputs of the device must be held at Vcc or GND to ensure proper device operation.

6.4 Thermal Information

Package Type 6.a O.sc Unit
VSSOP8 227 84 °C/W
MSOP8 210 45 °C/W
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7 Electrical Specifications
7.1 Electrical Characteristics
FULL=-40°C to +125°C, Typical values are at TA=+25°C. (unless otherwise noted)

Parameters | Symbol | Conditions Vce | Ta | Min. Typ. | Max. | Unit
Output
lon=—100pA 1.65V to 5.5V Vce-0.1
lon=—4mA 1.65 1.2
High'{}f,}glg 2utput Vo lon=—8mA 23 FULL 1.9 v
lon=—16mA 24
lon=—24mA ’ 23
lon=—32mA 4.5 3.8
lo.=100pA 1.65V to 5.5V 0.1
lo.=4mA 1.65 0.45
Low-l\_/%\ll tea'g(g“tp“t Vo, loL=8mA 2.3 FULL 0.3 v
lo.=16mA 0.4
lo.=24mA ’ 0.55
loL=32mA 4.5 0.55
Off-State Current loff V, or Vo=5.5V ov FULL +10 MA
Input
Input Leakage Current I A or B Input, V/=5.5V or GND 0V to 5.5V FULL +5 pA
Input Capacitance Ci Vi=Vcc or GND 3.3V FULL 6 pF
Power Supply
Power Supply Range Vee 1.65V to 5.5V FULL 1.65 5.5 V
Supply Current lcc V=5.5V or GND, 10=0 1.65V to 5.5V FULL 10 MA
Delta Power Current |  Alec e 'ﬂi’,ﬂi e D Wt055/ | FULL 500 VA
(1) All unused digital inputs of the device must be held at Vcc or GND to ensure proper device operation.
7.2 Switching Characteristics
Over recommended operating free-air temperature range,C.=30pF or 50 pF (unless otherwise noted)
—-40°C to +125°C
Parameter From(Input) To(Output) Vce=1.8V0.15V | Vcc=2.5V#0.2V | Vcc=3.3V40.3V | Vcc=5V+0.5V | Units
Min Max Min Max Min Max Min Max
tod AorB Y 3.5 12 1.8 7 1.3 6 1 5 ns
7.3 Operating Characteristics
TA=—40°C to +125°C
Vcc=1.8V Vcc=2.5V Vcc=3.3V
Parameter Test Conditions Units
Typ Typ Typ
Cpd Power Dissipation Capacitance f=10Mhz 20 20 20 pF
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8 Typical Characteristics

Typical values are at TA=+25°C (unless otherwise noted)

5 9
= TPD inns \ e=t===_TPD in ns
) \
4 7 \
7, R 26
£ a \
a —_—] a5
o =
‘\¥
3
' 0 0 50 100 0 ° ! 2 y 4 > ®
-5 15
Temperature °C veev)
Fig.8-1. TPD Across Temperature at 3.6V Vcc Fig.8-2. TPD Across Vcc at 25°C
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9 Measurement Information

O Viow TEST s1
Chip Output RL
O Open Ter/TrLH OPEN
| GND Tez/ TezL Vioap
>
CL T :: RL TrHz/TPzH GND
<

v

Load Circuits

Inputs
Vce Vm Vioap C. Ru Va
\ T Ts
1.8V+0.15V Vce <2ns Veel2 2xVce 15pF 1MQ 0.15V
2.5V+0.15V Vee <2ns Vec/2 2xVcce 15pF 1MQ 0.15v
3.3V+0.15V 3V <2.5ns 1.5V 6V 15pF 1MQ 0.3V
5V+0.15V Vce <2.5ns Veel2 2xVce 15pF 1NQ 0.3V
\
; tw H
i< : Timing Input
ov
teu o
Input v,
Data luput XVM
Period Time ov
Setup and Hold Times
V| \II
Input ><VM ><VM En Input X Vi X’M
ov oV
T H T Tez H e T
PLH PHL Vou —_— PLZ Vioao/2
Output ¥ \ Output :
//M L Waveform1 \& ‘f-VoLtVa
\ ; VoL
. VOL H .
Tenic ! <> Town Tez e Sl Touz
Vou | Vou-V, Von
: p Y Von-Va
Output ) / Output .
P \V'V' / Vi Waveform2 HVm
VoL ~0V
Propagation Delay Enable and Disable Times
for Output and Inverted Output Low-And High-Level Enabling
Notes:A. Cu 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. trz and tpuz are the same as tgis -
Waveform 2 is for an output with internal conditions such that the F. trz and trz+ are the same as ten .
output is high, except when disabled by the output control. G. tpLH and tpuL are the same as tpd .
C. Allinput pulses are supplied by generators having the H. All parameters and waveforms are not applicable to all devices.

following characteristics: PRR 10 MHz, Z = 50 .
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10 Detailed Description

10.1 Overview

The GT74LVC2G86 device performs the Boolean function Y=AB+AB in positive logic. This dual 2-input exclusive-
OR gate is designed for 1.65V to 5.5V Vcc operation.

A common application is as a true and complement element. If the input is low, the other input is reproduced in true
form at the output. If the input is high, the signal on the other input is reproduced inverted at the output.

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.

10.2 Device Functional Modes
Table.10-1. Function Table

Inputs Output
A B Y
L L L
L H H
H L H
H H L
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11 Application Note

The GT74LVC2G86 device can accept input voltages up to 5.5 V at any valid Vcc which makes the device suitable

for down translation. This feature of the GT74LVC2G86 makes it ideal for various bus interface applications.

5V accessory

3.3V or 5V regulated

5V System
Logic

Fig.11-1. Typical Application Schematic

'LO.1|1F
L

pC or
System
Logic

This device uses CMOS technology and has balanced output drive. Take care to avoid bus contention because it
can drive currents that would exceed maximum limits. The high drive will also create fast edges into light loads, so
routing and load conditions should be considered to prevent ringing.

10/13


http://www.gtic.com

GiiC

12 Package Outline Dimension

VSSOP8
K— a
& AN eAz%
A3 A1
-| e
—{+ ) T
Q 31 PG
INDEX : <_
L
b=
—— Bt ——)
— b ———|
4-1 — p1 —>
L2 ( R T
vad R
1 < 7l
G%F'_) a / B l l
) ke /1]
Symbol Dimensions in Millimeters Dimensions in Inches
Min Nom Max Min Nom Max
A - - 0.90 - - 0.035
A1 0 0.05 0.10 0.000 0.002 0.004
A2 0.65 0.75 0.80 0.026 0.030 0.031
A3 0.32 0.37 0.42 0.013 0.015 0.017
b 0.17 - 0.27 0.007 - 0.011
b1 0.17 0.20 0.23 0.007 0.008 0.009
c 0.10 - 0.18 0.004 - 0.007
c1 0.10 0.13 0.14 0.004 0.005 0.006
D 1.90 2.00 2.10 0.075 0.079 0.083
E 3.00 3.10 3.20 0.118 0.122 0.126
E1 2.20 2.30 2.40 0.087 0.091 0.094
e 0.40 0.50 0.60 0.016 0.020 0.024
L 0.20 0.26 0.35 0.008 0.010 0.014
L1 0.40REF 0.016REF
L2 0.12BSC 0.005BSC
R 0.07 - - 0.003 - -
R1 0.07 - - 0.003 - -
0 0° - 6° 0° - 6°
01 9° 12° 15° 9° 12° 15°
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12 Package Outline Dimension(Continued)

MSOPS8
«— D / \
Wt T\
=
N (A I 4 > L
L1
b e
- H— < b >
- A
/ % IC1 Cc
BASE METAL
— Vv
E1 E WITH PLATING
H H H H v
Svmbol Dimensions in Millimeters Dimensions in Inches
y Min. Nom. Max. Min. Nom. Max.
A — — 1.10 — — 0.043
A1 0.05 — 0.15 0.002 — 0.006
A2 0.75 0.85 0.95 0.030 0.033 0.037
A3 0.30 0.35 0.40 0.012 0.014 0.016
b 0.28 — 0.36 0.011 — 0.014
b1 0.27 0.30 0.33 0.011 0.012 0.013
c 0.15 — 0.19 0.006 — 0.007
c1 0.14 0.15 0.16 0.006 0.006 0.006
D 2.90 3.00 3.10 0.114 0.118 0.122
E 4.70 4.90 5.10 0.185 0.193 0.201
E1 2.90 3.00 3.10 0.114 0.118 0.122
e 0.65BSC 0.026BSC
L 0.40 — | 0.70 0.016 — 0.028
L1 0.95REF 0.037REF
8 0 — | 8° 0 | — | 8°
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13 Tape and Reel Information

Reel Dimensions

Reel Dimensions

—{ P2 | |¢—Po—v
Reel '
Diar::ter é} é} é} é} é} é}
Vo) e ) Jan Jo [ ]
Tt ¥ YTIT L
i Yy \l
T ] I P1 —A0—) —IKol+—

T Reel Width(w1)

NOTE: The picture is only for reference. Please make the object as the standard.

Key Parameter List of Tape and Reel

# DIRECTION OF FEED

. . A0  BO KO | PO | P1 | P2 W Pin1
Package Type |Reel Diameter | Reel Width(mm) (mm)|(mm)|(mm)|(mm)|(mm)|(mm)|(mm)| Quadrant
VSSOPS8 7’ 9.5 22533514 | 4 4 2 8 Q3
MSOP8 13” 12.4 5.2013.30|150| 40 | 80 | 2.0 |12.0 Q1
NOTE:

1. All dimensions are nominal.

2. Plastic or metal protrusions of 0.15mm maximum per side are not included.
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