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Features

® 0.9V to 3.6V Vcc Supply Operation

® 3.6V Over-Voltage Tolerant I/0Os at Vcc from
0.9V to 3.6V

= Extremely High Speed tpp
- 1.0ns: Typical for 2.7V to 3.6V Vcc
- 1.2ns: Typical for 2.3V to 2.7V Vcc
- 1.9ns: Typical for 1.65V to 1.95V V¢c
- 3.2ns: Typical for 1.4V to 1.6V Vcc
- 6.0ns: Typical for 1.1V to 1.3V Vcc
- 13.0ns: Typical for 0.9V Vcc
" Power-Off High-Impedance Inputs and Outputs
®  High Static Drive (lon/loL)
- £24mA at 3.00V Vcc
- +18mA at 2.30V Vcc
-+6mA at 1.65V Vcc
- #4mA at 1.4V Vcc
-+2mA at 1.1V Vcc
- #0.1mA at 0.9V Vcc

®  Uses Proprietary Quiet Series™ Noise/EMI
Reduction Circuitry

®  Ultra-Small MicroPak™ Packages

®  Ultra-Low Dynamic Power

TinyLogic © ULP-A 2-Input NOR Gate

December 2010

Description

The NC7SV02 is a single two-input NOR gate from
Fairchild's Ultra-Low Power (ULP-A) Series of
TinyLogic®. ULP-A is ideal for applications that require
extreme high speed, high drive, and low power. This
product is designed for a wide low-voltage operating
range (0.9V to 3.6V Vcc) and applications that require
more drive and speed than the TinyLogic® ULP series,
but still offer best-in-class, low-power operation.

The NC7SVO02 is uniquely designed for optimized power
and speed and is fabricated with an advanced CMOS
technology to achieve high-speed operation while
maintaining low CMOS power dissipation.

Ordering Information

Part Number | Top Mark Package Packing Method

NC7SV02P5X V02 5-Lead SC70, EIAJ SC-88a, 1.25mm Wide 3000 Units on Tape & Reel
NC7SV02L6X F6 6-Lead MicroPak™, 1.00mm Wide 5000 Units on Tape & Reel
NC7SVO02FHX F6 6-Lead, MicroPak2™, 1x1mm Body, .35mm Pitch 5000 Units on Tape & Reel
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Battery Life

(Days)

Notes:

where, Pgevice = (Ilcc® \ec) + (Cp

10MHz, with C =15pF load.

Connection Diagram

Battery Life 400

Figure 1.
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Figure 2. Logic Symbol

5.0

Battery Life vs. V cc Supply Voltage

1. TinyLogic® ULP and ULP-A with up to 50% less power consumption can extend battery life significantly.
Battery L|fe = (Vbattery’ l&attery' .9)/(%ev|ce)/24hrslday

2. Assumes ideal 3.6V Lithium lon battery with current rating of 900mAH and derated 90% and device frequency at
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Pin Configurations

A [T5] Vee A e Vec
5 [2T] B 2[J s nc
N0 BT [T7] Y GND 3| ] [+ Y
Figure 3. SC70 (Top View) Figure 4. MicroPak™ (Top Through View)
Pin Definitions
Pin # SC70 Pin # MicroPak™ Name Description
1 A Input
2 2 B Input
3 3 GND Ground
4 4 Y Output
5 NC No Connect
5 6 Vce Supply Voltage
Function Table
Y=/A+/B
Inputs Output
A B Y
L L H
L H L
H L L
H H L

H=HIGH Logic Level
L=LOW Logic Level
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device
reliability. The absolute maximum ratings are stress ratings only.

Symbol Parameter Min. Max. Unit
Vce Supply Voltage -0.5 4.6 \%
ViN DC Input Voltage -0.5 4.6 \%

HIGH or LOW State® 05 | Vec+0.5
Vour DC Output Voltage \%
Vee=0V -0.5 4.6
lik DC Input Diode Current Vin < OV -50 mA
. Vour < OV -50
lok DC Output Diode Current mA
Vout > Vee +50
lon/loL DC Output Source/Sink Current +50 mA
lccorleno | DC Ve or Ground Current per Supply Pin +50 mA
Tste Storage Temperature Range -65 +150 T
T, Junction Temperature Under Bias +150 T
TL Junction Lead Temperature, Soldering 10 Seconds +260 T
SC70-5 150
Pp Power Dissipation at +85C MicroPak™-6 130 mwW
MicroPak2™-6 120
Human Body Model, JEDEC:JESD22-A114 4000
EsD Charge Device Model, JEDEC:JESD22-C101 2000 Y
Note:

3. 10 absolute maximum rating must be observed.

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameter Conditions Min. Max. Unit
Vee Supply Voltage 0.9 3.6 \%
ViN Input Voltage 0 3.6 \%
Vout Output Voltage Vec=0v 0 3.6 \%

HIGH or LOW State 0 Vce
Vcc=3.0V to 3.6V +24
Vcc=2.3V to 2.7V +18
lon/lo. | Output Current in low/loL Ve VD LY *6 mA
Vce=1.4V to 1.6V +4
Vce=1.1V to 1.3V +2
Vce=0.9V 0.1
Ta Operating Temperature, Free Air -40 +85 T
AYAV Minimum Input Edge Rate Vin=0.8V to 2.0, Vcc=3.0V 10 ns/V
SC70-5 425
03a Thermal Resistance MicroPak™-6 500 TIW
MicroPak2™-6 560
Note:

4. Unused inputs must be held HIGH or LOW. They may not float.
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DC Electrical Characteristics
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» Ta=+25T T a=-40 to +85C ,
Symbol Parameter V cc Conditions - - Units
Min. Max. Min. Max.
0.90 .65 X Vcc .65 X Vcc
1.10<Vee <£1.30 .65 X Vce .65 X Vce
v HIGH Level Input 1.40 <Vec <£1.60 .65 X Vce .65 X Vce v
" |Vvoltage 1.65 < Ve < 1.95 65 X Ve 65 x Ve
2.30<Vce£2.70 1.6 1.6
2.70 <Vcc £3.60 2.0 2.0
0.90 .35 X Vee .35 X Vce
1.10 <Vcec £1.30 .35 X Vee .35 X Vee
v LOW Level Input 1.40 <Vcec £1.60 .35 x Vee .35 X Vcee v
" |Vvoltage 1.65< Ve < 1.95 35 X Vee 35 x Ve
2.30<Vcc£2.70 0.7 0.7
2.70 <Vcc <£3.60 0.8 0.8
0.90 Vce-0.1 Vce-0.1
1.10 < Ve £1.30 Vce-0.1 Vce-0.1
1.40 <Vcc £1.60 Vcc-0.2 Vce-0.2
lon=-100pA
1.65<Vcc £1.95 Vcc-0.2 Vce-0.2
2.30<Vce£2.70 Vcc-0.2 Vce-0.2
2.70 <Vcc £3.60 Vcc-0.2 Vce-0.2
1.10 < Vce <1.30 | low=-2mA .75 XVce .75 X Vce
Vor C(')ﬁ;'g';eve' OUtPUL [ 1 40 < Ve < 1.60 | lon=-4mA 75x Ve 75 X Vee v
1.65<Vce £1.95 1.25 1.25
lon=-6mMA
2.30<Vee£2.70 2.00 2.00
2.30<Vee£2.70 1.8 1.8
lon=-12mA
2.70 < Vcc £3.60 2.2 2.2
2.30<Vee£2.70 1.7 1.7
lon=-18mA
2.70 < Vcc £3.60 2.4 2.4
2.70 < Vcc £3.60 | lon=-24mA 2.2 2.2
Continued on following page...
© 2002 Fairchild Semiconductor Corporation www.fairchildsemi.com
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DC Electrical CharacteristicsS  (Continued)
. Ta=+25CT T A=-40 to +85C )
Symbol | Parameter V cc Conditions - - Units
Min. Max. Min. Max.
0.90 0.1 0.1
1.10 Ve £1.30 0.1 0.1
1.40 < Ve £1.60 0.2 0.2
loL.=100pA
1.65<Vcec<1.95 0.2 0.2
2.30 <Vcc £2.70 0.2 0.2
2.70 <Vcc £3.60 0.2 0.2
v LOW Level 1.10 £Vce £1.30 | lor=2mA 0.25 X Vee 0.25 X Vee v
o
" |Output Voltage | 140 < Ve <1.60 |lo=4mA 0.25 X Ve 0.25 X Vee
1.65 <Vcc <£1.95 | lo.=6mA 0.3 0.3
2.30 < Ve £2.70 0.4 0.4
lo.=12mA
2.70 < Ve £3.60 0.4 0.4
2.30< Ve £2.70 0.6 0.6
lo,.=18mA
2.70 < Ve £3.60 0.4 0.4
2.70 <Vcc £3.60 |lor=24mA 0.55 0.55
Input Leakage
Iin Current 0.90 to 3.60 0<VnN<3.60 +0.1 +0.5 HA
Power Off
lorr Leakage 0 0<(ViN, Vo) £3.60 0.5 0.5 HA
Current
i Vin=Vcc, or GND 0.9 0.9
lec g”'esce”t 0.90 to 3.60 A uA
upply Current Vee < Vin < 3.6V +0.9
AC Electrical Characteristics
N Ta=+25C iy - © L
Symbol | Parameter V oce Conditions +85T Units |Figure
Min. | Typ. |Max. | Min. Max.
0.90 C_=15pF, R.=1MQ 13
1.10 < Ve < 1.30 30 | 6.0 | 15.0 1.0 18.6
CL=15pF, R.=2kQ
o o Propagation | 140 < Vcc < 1.60 1.0 | 3.2 8.7 1.0 9.7 . | Figure 5
' Delay 1.65 < Vec< 1.95 10| 19 | 60 | 10 6.8 Figure 6
2.30 <Vcc<2.70 | C =30pF, Ri=500Q | 0.8 1.2 4.1 0.7 4.7
2.70 < Vce < 3.60 07 | 1.0 3.3 0.6 4.0
Input
Cin Capacitance g 2 pF
Power _
Ceo | Dissipation 0.90t03.60 | =0V orvee 8 bF
- f=10MHz
Capacitance

© 2002 Fairchild Semiconductor Corporation
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AC Loadings and Waveforms

Vee

Figure 5. AC Test Circuit

trise = 3ns traLL = 3ns
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Vee
Input
GND
Output
Figure 6. AC Waveforms
VCC
Symbol
3.3v+0.3Vv | 25V+0.2v [1.8V£0.15V | 1.5V+£0.1V | 1.2V 0.1V 0.9v
Vmi 1.5V Vcc/2 Vcc/2 Vcc/2 Vcc/2 Vcc/2
Vimo 1.5V Vecl2 Vecl2 Veel2 Veel2 Vecl2
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Physical Dimensions
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Figure 7.

the warranty therein, which covers Fairchild products.

http:/Aww.fairchildsemi.com/packaging/.

Tape and Reel Specification

http:/mww.fairchildsemi.com/products/analog/pdf/sc70-5_tr.pdf.

UNLESS OTHERWISE SPECIFIED

THIS PACKAGE CONFORMS TO EIAJ
SC—-88A, 1996.

ALL DIMENSIONS ARE IN MILLIMETERS,
DIMENSIONS DO NOT INCLUDE BURRS
OR MOLD FLASH,

5-Lead, SC70, EIAJ SC-88a, 1.25mm Wide

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify
or obtain the most recent revision. Package specifications do not expand the terms of Fairchild’'s worldwide terms and conditions, specifically

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:

Please visit Fairchild Semiconductor’s online packaging area for the most recent tape and reel specifications:

a1e9 YON Indul-Z v-d1N , 21607AuUlL — ZOASLON

Package Designator

P5SX

Tape Section Cavity Number  Cavity Status Cover Type Status

Leader (Start End) 125 (Typical) Empty Sealed
Carrier 3000 Filled Sealed

Trailer (Hub End) 75 (Typical) Empty Sealed
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Physical Dimensions
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Figure 8.

the warranty therein, which covers Fairchild products.

http:/Awww.fairchildsemi.com/packaging/.

Tape and Reel Specification

http://mww.fairchildsemi.com/products/logic/pdf/micropak _tr.pdf.

1. CONFORMS TO JEDEC STANDARD MO0-252 VARIATION UAAD
2. DIMENSIONS ARE IN MILLIMETERS

3. DRAWING CONFORMS TO ASME Y14.5M-1994
4. FILENAME AND REVISION: MACO6AREV4

PIN ONE IDENTIFIER IS 2X LENGTH OF ANY
OTHER LINE IN THE MARK CODE LAYOUT.

6-Lead, MicroPak™, 1.0mm Wide

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:

Please visit Fairchild Semiconductor's online packaging area for the most recent tape and reel specifications:

(S
N
al

o

‘

+
el |~ (0.254) G (0.49)—— - _
pwml
f
v
052 | | _
PIN1I ENTIFIER~/ TOP VIEW X4
— 0.55MAX ‘ 030)
7 PIN 1 6X
0.05[C
i RECOMMENED
A I [ Joosc
—c]
DETAIL A ol 013 o
\ = N o.10@[c[BlA]
0.05M | C
0.35
[] [] L 0.25 °X
¢ [] [] igﬁgg X . DETAIL A
T 1 i 0.075 X 45 PIN 1 TERMINAL
(0.05) | E———] 013 CHAMFER
6X 4
BOTTOM VIEW
Notes:

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify
or obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically
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Package Designator

L6X

Tape Section Cavity Number  Cavity Status Covyer Type Status

Leader (Start End) 125 (Typical) Empty Sealed
Carrier 5000 Filled Sealed

Trailer (Hub End) 75 (Typical) Empty Sealed
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Physical Dimensions

DESIGN.

Figure 9.
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L=

ALTERNATIVE LAND PATTERN
FOR UNIVERSAL APPLICATION

A. COMPLIES TO JEDEC MO-252 STANDARD
B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS AND TOLERANCES PER ASME Y14.5M, 1994
D. LANDPATTERN RECOMMENDATION IS BASED ON FSC

Tape and Reel Specification

Please visit Fairchild Semiconductor's online packaging area for the most recent tape and reel specifications:
http:/Amww.fairchildsemi.com/packaging/MicroPAK2 6L _tr.pdf.

E. DRAWING FILENAME AND REVISION: MGFO6AREV3
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6-Lead, MicroPak2™, 1x1mm Body, .35mm Pitch

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify
or obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically
the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http:/Amww.fairchildsemi.com/packaging/.

a1e9 YON Indul-Z v-d1N , 21607AuUlL — ZOASLON

Package Designator

FHX

Tape Section Cavity Number  Cavity Status Covyer Type Status

Leader (Start End) 125 (Typical) Empty Sealed
Carrier 5000 Filled Sealed

Trailer (Hub End) 75 (Typical) Empty Sealed
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TRADEMARKS

* Trademarks of Systern General Corporation, used under license by Fairchild Semiconductor.

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor andfor its global subsidianes, and is not
intended ta be an exhaustive list of all such rademarks.

AccuPower™ F-PFS™ P o - SPRT™ The Power Franchise™

ALTD-SPMT™ FRFET® PowerTrench The Right Technology for Your Success™

AHCAPTI Global Power Resource™ Powe K S™ thy

Build it Mow™ Green FRS™ Prograrmmahle Active Droop™ phnm”

CorePLLIS™ Green FPS™ e-Seties™ OFET® TinyBoost

CorePOWER™ Grrgx™ DS TinyBuck™

CROSSYOLT™ GTCm™ Quiet Series™ TinyCalcm

CTL™ IntellipAXT™ FapidConfigure™ TinyLogic®

Current Trang.fer Logic™ |SOPLANART s:).T“ TINYORTO™

BE;PE:F;EEE MFC?S%%?)UPLERTM Saving our world, 1AM at 3 time™ Pny:zsvwr\\ﬂerm

EcoSPARK® i Signalyyise™ iny T

Efficientilaxm m :EE EI;{FTM Smarthaxm TimAddrem™ .

EsgC™ Wi Paka™ SMA@RT START™ TriFault Detect i

& Millar Driyam SPM TRUECLURREMT™

. 2 STEALTH™ pSees™

Fairchild® mggﬁgr‘gﬁw SuperFET® 'ﬁ

Fairchild Semiconductar® chaps Sl SuperSCT™-3 Jives

FACT Cuiet Serigs™ CptaHiT™ SuperSOT™B UHC

FACT® PTOLOGIE® SupersOT™ 3 Ultra FRFET™

FAST® OPTOPLANAL? SupreMOS UniFET™

FastvCaore™ ® SyncRET™ YOH™

FETBench™ Syne-Lock™ VisualMax™

Flashiiriter™ POP SP™ SYSTEM e, HgT

FRS™

DISCLAIMER

FAIRCHILD SEMICCHDUCT OR RESERVES THE RIGHT TO MAKE CHAMGES WITHOUT FURTHER NOTICE TO AMNY PRODUCTS HEREIM TO IMPRCVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THEAPPUCATION OR USE CF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN, NEITHER DCES IT CONVEY ANY LICENSE UNDER TS PATENT RIGHTS, NOR THE RIGHTS CF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'SWCRLDWIDE TERMS AND COMDITIONS, SPECIFICALLY THE WARRANT Y THEREIN,
WHICH COVERS THESE PRODUCTS

LIFE SUPPORT POLICY

As used herein:

1. Life support devices or systems are devices or systems which, (a) are
intended for surgical implant into the body or (h) support or sustain life,
and (c) whose failure to perform when properly used in accordance

FAIRCHILD'S PRODUCT S ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION

2. A cntical component in any component of a life support, device, or
system whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its

with instructions for use provided in the labeling, can be reasonably
expected to result in a significant injury of the user.

safety or effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Sermiconductor Comporation's Ant-Counterfeiting Policy. Fairchild's Ani-Counterfeiting Policy is also stated on our extemal wehsite, wisne fairchild sermi.com,
under Sales Support.

Counterfeiing of semiconductor parts is a grawing problemnin the industry. All manufacturers of semiconductor products are expenencdng counterfeiting of their parts
Custormers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed applications,
and increased cost of produdion and manufacturing delays. Fairchild is taking stong measures to protect ourselves and our customers from the proliferation of
counterfett parts. Fairchild strongly encourages customers to purchase Fairchild parts either directhy from Fairchild or from Authonzed Fairchild Distributors who are
listed by country on ourweb page dted above. Products customers buy either from Fairchild directly or from Authorized Fairchild Cistributors are genuine parts, have
full traceabilty, meet Fairchild's guality standards for handling and storage and provide accessto Fairchild's full range of up-to-date technical and product infanmation.
Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise. Fairchild will not provide
amywarranty coverage or other assistance for parts bought from Unauthonzed Sources. Fairchild is committed to combat this global problem and encourage our
customers to do their part in stopping this practice by busing direct or from authorized distributars.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification | Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change in

AlvERCE IAtorTiation any manner without notice.

Farmative / In Design

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild

First Production Semiconductor reserves the right to make changes at any time without notice to improve design.

Prelirminary

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes

LAl e et at any time without notice to improve the design

Full Production

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductar,

Ohsolete The datasheet is for reference information only.

Mot In Production

Rev. 152
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