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Single 2-Input Exclusive-OR Gate

General Descrition

This single 2-input exclusive-OR gate is designed
for 1.65-V to 5.5-V Vcc operation.
The NC7SZ86 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.

Features

- Supports 5V Vcc Operation

- Inputs Accept Voltages to 5.5 V

-Max tyaof4 nsat 3.3V

- Low Power Consumption, 10pA Max lcc
- #24mA Output Drive at 3.3V
- lotf Supports Partial-Power-Down Mode

Ordering Information

www.sot23.com.tw

This device is fully specified for partial-power-down
applications using loi. The lor circuitry disables the
outputs, preventing damaging current backflow through
the device when it is powered down.

Applications

- Wireless Headsets

- Motor Drives and Controls
-TVs

- Set-Top Boxes

- Audio

ORDER NUMBER

PACKAGE DESCRIPTION

PACKAGE OPTION

NC7SZ86M5X S0T23-5 Tape and Reel,3000
NC7SZ86P5X SOT353 Tape and Reel,3000 |
Pin Configuration
SOT23-5/SOT353
S Marking
o
A 1 5| Ve
NC7SZ86M5X Marking:7Z86D
NC7SZ86P5X Marking:Z86C
B 2
GND | 3 4| Y
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Logic Diagram

| > 3
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Function Table

Inputs Output
A B Y
L L L
L H H
H L H
H H L

Absolute Maximum Ratings

Parameters Min Max. Unit
Vee Supply voltage range -0.5 6.5 \Y
Vi Input voltage range -0.5 6.5 \Y
Vo [Voltage range applied to any output in the high-impedance or power-off state| -0.5 6.5 A
Vo Voltage range applied to any output in the high or low state -0.5 Vcc+0.5 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
T Junction temperature under bias 150 C
Tstg Storage temperature range -65 150 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 negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.
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ESD Ratings
ESD VALUE UNIT
Human-body model (HBM) 4K Y
V(ESD) Electrostatic discharge :
Charge device model (CDM) 2K \%

(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.

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

Symbol Parameters Min. Max. Unit
Vee Supply Voltage 1.65 55 \Y
Vce=1.65V to1.95V 0.65%Vcc
. . Vee=2.3V to 2.7V 1.7
Vin High-level input voltage Y
Vec=3V to 3.6V 2
Vcc=4.5V to 5.5V 0.7xVce
Vec=1.65V t01.95V 0.35xVcc
Vee=2.3V to 2.7V 0.7
ViL Low-level input voltage V
Vec=3V to 3.6V 0.8
Vcc=4.5V to 5.5V 0.3xVce
Vi Input voltage 0 5.5 Y
Vo Output voltage 0 Vee \Y
Vce=1.65V -4
Vec=2.3V -8
lo High-level output current -16 mA
Vec=3V
-24
Vec=4.5V -32
Vee=1.65V 4
Vee=2.3V 8
loL Low-level output current 16 mA
Vee=3V
24
Vec=4.5V 32
Vee=1.8V+0.15V,2.5V+0.2V 20
At/Av Input transition rise or fall rate Vce=3.3V10.3V 10 ns/\/
Vee=5V+0.5V 5
TA Operating free-air temperature -40 125 C
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Electrical Characteristics
FULL=—40°C to +125°C, Typical values are at TA = +25°C. (unless otherwise noted)
Parameters Symbol Conditions Vee Ta Min. | Typ. | Max. Unit
lon = —100pA 1.65V to 5.5V Vee-0.1
lon = —4mA 1.65 1.2
lon = —8mA 23 1.9
High-level output voltage Vo FULL A
lon = =16mA 24
3
|o|—| = -24mA 2.3
lon = =32mA 45 3.8
loL = 100pA 1.65V to 5.5V 0.1
IOL = 4mA 1.65 0.45
loL = 8MA 23 0.3
Low-level output voltage VoL FULL \%
loL = 16mA 0.4
3
|o|_ = 24mA 0.55
loL = 32mA 4.5 0.55
Input leakage current I Aor Binput, VI = 5.5V or GND 0Vto 5.5V FULL +5 pA
lott Vior Vg = 5.5V ov FULL +10 pA
Supply current lec Vi=55VorGND, lo=0 1.65V to 5.5V FULL 15 HA
one input at Vec— 0.6 V,
Blee other inputs at Ve or GND 3Vio 5.5V FULL 500 WA
Input capacitance Ci Vi =Vcc or GND 3.3V FULL 6 pF
1.8V 22
e 2.5V 22
Power dissipation . .
capacitance Cra f=10 MHz -y 25C - pF
5V 24
1.8V+0.15V 21 9.1
Any inputto Y (output), 2.5v0.2v FULL 1 45
Ci=15pF 3.3V£0.3V 0.6 4
5V+0.5V 0.8 3.3
Propagation delay time tpa ns
1.8V+0.15V 35 12
Any inputto Y (output), 2.5vV+02v FULL 18 7
CL=30pF or 50pF 3.3V£0.3V 13 6
5V+0.5V 1 5
Electrical specifications(continued)
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Detailed Description

The NC7SZ86 device performs the Boolean function Y=AB+AB in positive logic. This single 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 l«. The lo Circuitry disables the outputs,

preventing damaging current backflow through the device when it is powered down.
Function Table

Inputs Qutput
A B Y
L L L
L H H
H L H
H H L

Application Note

The NC7SZ86 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 NC7SZ86 makes it ideal for various bus interface applications.

5V accessory
3.3V or 5V regulated

'LO.1|.|F
L

—
5V System sl;gtg:n
Logic Logic

Typical Application Schematic

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.
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Parameter Measurement Information

O Vionnl2 Test S1
Chip Qutput RL

O Open Teu/TeoLn OPEN

DT GND Teiz/TezL Vioap

<&
C. -l- :: RL Teuz/Tezn GND
Load Circuits !
Inputs
Vee Vi V1iaop CL RL Va
Vi TdTs
1.8Vv+0.15V Vcc <2ns Vcc.rz 2>‘Vcc 15pF 1MQ 0.15V
2.5V+0.15V Vee <2ns Veel2 2x\Vce 15pF 1MQ 0.15V
3.3V+0.15V 3V <2.5ns 1.5V 6V 15pF 1IMQ 0.3v
5V+0.15V Vcc <2.5ns Vccfz 2"\/(:(: 15pF 1MQ 0.3V
V)
t, :
W 2 Timing Input
Vi P ov
tsu i th ;
Input Vi
ov Data Input XVM
Period Time ov

Setup and Hold Times

Vi
Input ><VM >< M En Input
ov
ToLié! i Tou
Von
Output v, \i Ve Output
. : VoL i
Tenie] < Tow
Vou
Output \Vu . LY Qutput XVm
VOL
Propagation Delay Enable and Disable Times
for Output and Inverted Output Low-And High-Level Enabling
Notes:A. C 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. teiz and teuz are the same as tais .
Waveform 2 is for an output with internal conditions such that the F. tez. and tezu are the same as ten .
output is high, except when disabled by the output control. G. ten and tp are the same as tpq
C. All input 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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Parameter Measurement Information(continued)

O Vioro/2 Test S1
Chip Output R, O open
D MY pe Ten/TeLx OPEN
J- GND Teiz/TezL Vioap
>
C. -|- == Ry Tenz/Tezx GND
<

v

Load Circuits

Inputs
Vee Vu Viaon CL R Va
Vi TdTe
1.8V+0.15V Vee <2ns Vee/2 2x\Vee 30pF 1kQ 0.15V
2.5V+0.15V Vee =2ns Vee/2 2xVce 30pF 500Q 0.15v
3.3V+0.15V 3V £2.5ns 1.5V 6V 50pF 500Q 0.3v
5V+0.15V Vcc <2.5ns Vccfz Z“Vcc SOPF 500Q 0.3V
V)
f; i
= 7 Timing Input
v, E oV
IR
Input v,
ov Data Input XVM
Period Time ov
Setup and Hold Times
Vi
Input ><VM X Vi En Input XVM
ov
Tk H Ten Tezi<>
N\ ¥
Output ﬁ"‘ XV Output £V
P VoL , :
Truie i€ Town Tez > <> Thzn
Vou _E " Vioan/2
; H " Vou-V,
Output \Q’M '{'VM Output -&VM ( oR™TA
VOL VOL
Propagation Delay Enable and Disable Times
for Output and Inverted Qutput Low-And High-Level Enabling
Notes:A. C 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. triz and teHz are the same as tais .
Waveform 2 is for an output with internal conditions such that the F. tez. and tpzn are the same as te, .
output is high, except when disabled by the output control. G. tpin and teyL are the same as tyq .
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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Package Outline Dimensions (unit: mm)

SO0T23-5
A
E_FAIJ:—I : Dimension | Min. | Max.
- A 2.80 3.00
] B 1.50 1.70
K B c 1.00 1.20
| D 0.35 0.45
— H — E 035 055
1D J F 1.80 2.00
G T G 0.90 1.00
— * H H 0.02 0.10
- J 0.10 0.20
| _% K 2.60 3.00

Mounting Pad Layout (unit: mm)
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Package Outline Dimensions (Unit: mm)

SOT353

Dimension | Min. Max.
A A 2.00 | 2.20
"'—FAQ é—[# B 115 | 1.35
= — c 085 | 1.05
< E[ D 015 | 035
| - E 025 | 0.40
= H — F 120 | 1.40
1.0 _E G 0.60 | 0.70
G H 002 | 0.10

' H
= f J 005 | 0.15
‘f —% K 220 | 2.40

Mounting Pad Layout (unit: mm)
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