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Features

0.9V to 3.6V Vcc Supply Operation

3.6V Over-Voltage Tolerant I/Os at V¢c from

0.9V to 3.6V

Propagation Delay (tpp):

* 4.0ns Typical for 3.0V to 3.6V Vcc
5.0ns Typical for 2.3V to 2.7V Vcc
6.0ns Typical for 1.65V to 1.95V V¢c
7.0ns Typical for 1.40V to 1.60V Vcc
11.0ns Typical for 1.10V to 1.30V Vcc
27.0ns Typical for 0.90V Vcc

Power-Off High-Impedance Inputs and Outputs

Static Drive (lon/loL):

= +2.6mA at 3.00V Vcc
+2.1mA at 2.30V Vcc
+ 1.5mA at 1.65V Vcc

NC7SP04 — TinyLogic® ULP Inverter

December 2010

Description

The NC7SP04 is a single inverter from Fairchild’s Ultra
Low Power (ULP) series of TinyLogic®. Ideal for
applications where battery life is critical, this product is
designed for ultra low power consumption within the Vcc
operating range of 0.9V to 3.6V.

The internal circuit is composed of a minimum of
inverter stages, including the output buffer, to enable
ultra low static and dynamic power.

The NC7SPO04, for lower drive requirements, is uniquely
designed for optimized power and speed and is
fabricated with an advanced CMOS technology to
achieve best-in-class speed of operation, while
maintaining extremely low CMOS power dissipation.

Related Resources

" AN-5055 — Portability and Ultra Low Power

+1.0mA at 1.40V Vee ITinyLogic®
+0.5mA at 1.10V Vcc
+ 20pA at 0.9V Vee
" Quiet Series™ Noise / EMI Reduction Circuitry
®  Ultra Small MicroPak™ Packages
®  Ultra Low Dynamic Power
Ordering Information
Part Number Top Mark Package Packing Method
NC7SP04P5X P04 5-Lead SC70, EIAJ SC-88a, 1.25mm Wide e aon
Tape & Reel
NC7SP04L6X J6 6-Lead MicroPak™, 1.00mm Wide s on
Tape & Reel
NC7SPO4FHX J6 6-Lead, MicroPak2™, 1x1mm Body, .35mm Pitch BORgUnits on
Tape & Reel
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Figure 1. Battery Life vs. Vcc Supply Voltage

Notes:
1.

2.

TinyLogic ULP and ULP-A with up to 50% less power
consumption can extend battery life significantly.
Battery Life=(Vpattery X Ibattery X 0.9) / (Pdevice) / 24hrs/day;
Whereé Pdevice=(lcc X Vcc) + (Cpp + C1)

X Vec© xf.

Assumes ideal 3.6V Lithium lon battery with current
rating of 900mAH and derated 90% and device
frequency at 10MHz, with C_=15pF load.
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http://www.fairchildsemi.com/an/AN/AN-5055.pdf#page=1

Connection Diagrams

IEEE/IEC

A—] 1 ~_Y

Figure 2. Logic Symbol

Pin Configurations
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Figure 3. SC70 (Top View) Figure 4. MicroPak™ (Top Through View)

Function Table

Inputs Output
A Y
L H
H L
L = Low Logic Level
H = High Logic Level
Pin Definitions
Pin # SC70 Pin # MicroPak™ Name Description
1 1,5 NC No Connect
2 2 A Input
3 3 GND Ground
4 4 Y Output
5 6 Vee Supply Voltage
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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 \Y
HIGH or LOW State® 05 | Vecto+0.5 Vv
Vout DC Output Voltage
Vce=0V -0.5 4.6 \Y
lik DC Input Diode Current at Viy < OV -50 mA
lok DC Output Diode Current Vlowy S0 -0 mA
Vour > Vee +50
lon / loL DC Output Source/Sink Current 150 mA
Icc or Ground | DC V¢c or Ground Current per Supply Pin +50 mA
Tstc Storage Temperature Range -65 +150 °C
Ty Junction Temperature Under Bias +150 °C
TL Junction Lead Temperature (Soldering, 10 Seconds) +260 °C
SC70-5 150
Pp Power Dissipation at +85°C MicroPak™-6 130 mwW
MicroPak2™-6 120
ESD Human Body Model JEDEC: JESD22-A114 4000 v
Charged Device Model JEDEC: JESD22-C101 2000
Note:

4. The lo 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.

5. Unused inputs must be held HIGH or LOW. They may not float.

Symbol Parameter Conditions Min. Max. Unit
Vee Supply Voltage 0.9 3.6 \Y
VIN Input Voltage(s) 0 3.6 \%

HIGH or LOW State 0 Vce
Vour Output Voltage \%
Vee=0V 0 3.6
Vce=3.0V to 3.6V +2.6
Vee=2.3V to 2.7V +2.1
) Vce=1.65V to 1.95V +1.5 mA
lon/ lo. | Output Current in lon / loL Voom1.40V to 1.60V 1.0
Vee=1.10V to 1.30V 0.5
Vce=0.9V 20.0 MA
Ta Free Air Operating Temperature -40 +85 °C
At/ AV | Minimum Input Edge Rate ViN=0.8V to 2.0V, Vcc=3.0V 10 ns/V
SC70-5 425
04a Thermal Resistance MicroPak™-6 500 °C/IW
MicroPak2™-6 560
Note:
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DC Electrical Characteristics

Ta=25°C Ta=-40to 85°C
Symbol Parameter Vee Conditions - : Units
Min. Max. Min. Max.
0.90 0.65 x Ve 0.65 x Voo
1.10 < Vec < 1.30 0.65 x Vec 0.65 x Voo
HIGH Level Input 1.40 £ Ve £1.60 0.65 x Ve 0.65 x Ve
Ve |Voltage 1.65 < Ve < 1.95 0.65 x Vec 0.65 x Vo v
2.30 < Ve < 2.70 1.6 1.6
3.00 < Ve < 3.60 2.1 2.1
0.90 0.35 x Ve 0.35 x Ve
1.10 < Vec 1.30 0.35 x Vec 0.35 x Vec
Vi LOW Level Input | 140 £Vcc £1.60 0.35 x Vce 0.35xVce v
Voltage 1.65 < Ve < 1.95 0.35 x Ve 0.35 x Vce
2.30 < Ve < 2.70 0.7 0.7
3.00 < Ve < 3.60 0.9 0.9
0.90 Vee - 0.1 Vee - 0.1
1.10 < Vec < 1.30 Vec - 0.1 Vec - 0.1
1.40 < Ve < 1.60 =200 Vee - 0.1 Vee - 0.1
1.65 < Vec < 1.95 Vec - 0.1 Vec - 0.1
2.30 < Ve < 2.70 Vee - 0.1 Vee - 0.1
Ve gluct;rlz-iu:_s/\c/)?tlage 3.00 < Ve < 3.60 Ve - 0.1 Ve - 0.1 Vv
1.10 € Voo £ 1.30 lon=-0.5mA 0.75 x Ve 0.75 x Voo
1.40 < Ve < 1.60 lor=-TmA 1.07 0.99
1.65 < Voo < 1.95 low=-1.5mA 1.24 1.22
2.30 < Ve < 2.70 lon=-2.1TmA 1.95 1.87
3.00 € Ve < 3.60 lon=-2.6mA 2.61 2.55
0.90 0.1 0.1
1.10 € Voo £ 1.30 0.1 0.1
1.40 < Ve < 1.60 0.1 0.1
loL=20pA
1.65 < Voo < 1.95 0.1 0.1
2.30 < Ve < 2.70 0.1 0.1
Vo v g'f"e' Output 1350 < Ve < 3.60 0.1 0.1 v
1.10 < Vec < 1.30 loL=0.5mA 0.30 x Vee 0.30 x Vec
1.40 < Ve < 1.60 lo.=1mA 0.31 0.37
1.65 < Vee < 1.95 loL=1.5mA 0.31 0.35
2.30 < Ve < 2.70 loL=2.1mA 0.31 0.33
3.00 < Ve < 3.60 loL=2.6mA 0.31 0.33
o [geutieakage 99010360 0<V, <36V +0.1 0.5 bA
lorr  |Power Off 0 0<(Vo, V) < 3.6V 0.5 0.5 pA
lec gb"rf:r‘]’f”t SupplY 14 90 t0 3.60 Vin=Vec or GND 0.9 0.9 uA
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AC Electrical Characteristics
Ta=25°C Ta=-40to 85°C
Symbol Parameter Vee Conditions Units | Figure
Min. | Typ. | Max. | Min. Max.
0.90 27.0
110 £Vcee £1.30 3.5 11.0 | 21.8 3.0 34.3
1.40 < Ve < 1.60 | =10pF, 25 | 70 | 148 | 20 15.0
1.65<Vec£1.95 |R=1IMQ 20 | 60 | 120 | 15 12.2
2.30< Ve =270 1.5 5.0 9.4 1.0 9.9
3.00 £ Ve £3.60 1.0 4.0 8.3 1.0 9.0
0.90 30.0
1.10 £ Vcee £1.30 4.0 11.0 | 22.8 3.5 37.3
T tor Doty |1:405 Voo £ 160 | =15pF, 30 | 80 155 | 25 16.5 Figure 1
s ropagation bela ns A !
PHL: TPLH | FTOPag ¥ [165<Vec<1.95 |R=1MQ 25 | 60 | 126 | 20 136 Figure 2
2.30<Vcc =270 2.0 5.0 9.9 1.5 10.8
3.00 £ Ve £3.60 1.5 4.0 8.7 1.0 9.5
0.90 32.0
110 £ Vee £1.30 5.0 13.0 | 259 4.0 46.3
1.40 < Ve < 1.60 |C =30pF, 40 | 90 |178| 35 18.2
1.65<Vec£1.95 |R=1IMQ 30 | 7.0 | 144 | 20 15.9
2.30<Vcc =270 2.0 6.0 11.3 1.5 12.8
3.00 £ Ve £3.60 1.5 5.0 9.2 1.0 10.7
CiN Input Capacitance |0 2 pF
Power Dissipation Vin=0V or Vcc,
Cro Capacitance 0900 3.60 f=10MHz 8 PF
trise = 3ns traLL = 3ns
. . i -
Vce
| Vee
TEST 0— DUT Input
SIGNAL O— L GND
= I C_pF R Q
— — Output
Figure 5. AC Test Circuit Figure 6. AC Waveforms
Symbol Vce
3.3V+03V | 25V+0.2V | 1.8V+0.15V | 1.5V+0.1V | 12V*0.1V 0.9V
Vi 1.5V Vee /2 Vee /2 Vee !/ 2 Vee !/ 2 Vee /2
Vo 1.5V Vee/ 2 Vee ! 2 Vee ! 2 Vee ! 2 Veel 2
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Physical Dimensions
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DETAIL A

SCALE: 2X

Figure 7. 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

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.

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:
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Package Designator Tape Section

Cavity Number

Cavity Status

Cover Type Status

P&X

Leader (Start End) 125 (Typical) Empty Sealed
Carrier 3000 Filled Sealed
Trailer (Hub End) 75 (Typical) Empty Sealed

© 2001 Fairchild Semiconductor Corporation
NC7SP04 - Rev. 1.0.5

www.fairchildsemi.com



Physical Dimensions
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3. DRAWING CONFORMS TO ASME Y14.5M-1994

4. FILENAME AND REVISION: MACOGAREV4

@PIN ONE IDENTIFIER IS 2X LENGTH OF ANY

OTHER LINE IN THE MARK CODE LAYOUT.
Figure 8. 6-Lead, MicroPak™, 1.0mm Wide

the warranty therein, which covers Fairchild products.

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

Tape and Reel Specification

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

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:

Package Designator Tape Section

Cavity Number

Cavity Status

Cover Type Status

Leader (Start End) 125 (Typical) Empty Sealed
L6X Carrier 5000 Filled Sealed
Trailer (Hub End) 75 (Typical) Empty Sealed
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Physical Dimensions
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Figure 9. 6-Lead, MicroPak2™, 1x1mm Body, .35mm Pitch

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.

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

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.

Package Designator

Tape Section

Cavity Number

Cavity Status

Cover Type Status

FHX

Leader (Start End) 125 (Typical) Empty Sealed
Carrier 5000 Filled Sealed
Trailer (Hub End) 75 (Typical) Empty Sealed
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TRADEMARKS

The following includes registered and unregistered tradermarks and serice marks, owned by Fairchild Sermiconductor andfor its global subsidianes, and is not

intended ta be an exhaustve list of all such rademarks.

AccuPower™
Auto-SPMT™

A AT
Build it Now™
CarePLUS™
CorePCWWER™
CROSSVOLT™
CTL™

Current Transfer Lagic™
DEUXPEED®
Dual Cool™
EcoSPARK®
Efficienthiaxm

ESBC™
1G]

Fairchild®

Fairchild Semiconductor®
FACT Quiet Series™
FACT®

FAST®

FastvCore™
FETEench™
Flashvwriter®

FHam

F-FFS™
FRFET®

Glohal Power Resource™

Green FPS™
Green FPS™ e-Series™
Grmax™
ETCm™
Intelli AT
|SOPLANARTS
MegaBuckm™
MICROCCUPLER™
MicroFET™
MicroPak™
MicroFPakam™
MillerDriveT™
M ationh a:m™
Motion-SPR™
myWSaver™
OptoHiT™
CPTOLOGIC®
OPTOPLANAR®

®

FOP SPM™

Power-SPR™

PowerT rench®

Powers™

Programmable Active Droop™
QFET®

QSTM

Quiet Series™
RapidConfigure™

.-‘:),TM

Saving our world, 1TmWANAWY at a time™
Signalvyise™
Smarthax™
SMART START™
SPM®
STEALTH™
SuperFET®
SuperSCiT™3
SuperSOT™E
SupersOT™g
Suprem os®
SyncFET™
Sync-Lock™

SYSTEM &,
GENERAL

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

The Pawer Franchise®™
The Right Technology for Your Success™

TriFault Detect™
TRUECURREMNT™
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DISCLAIMER

FAIRCHILD SEMICCHNDUCT OR RESERVES THE RIGHT TC MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIM TO IMPRCVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THEAPPUCATION ORUSE OF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN, NEITHER DCES [T CONVEY ANY LICENSE UNDER TS PATENT RIGHT S, NOR THE RIGHTS CF OTHERS. THESE
SPECIFICATIONS DO NCT EXPAND THE TERMS OF FAIRCHILD'SWCRLDWIDE TERMS AND CCHDITIONS, SPECIFICALLY THE WARRANTY THEREIN,

WHICH COVERS THESE PRODUCTS

LIFE SUPPORT POLICY

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.,

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

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
safety or effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Comaration's Ant-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our extemal website, v fairchild semi.com,

under Sales Suppart

Counterfeiing of semiconductor parts is a grawing problemin the industry. All manufacturers of semiconductor products are expenendng counterfeiting of their parts
Customerswha inadvertently purchase counterfeit parts experience many problemns such as loss of brand reputation, substandard performance, failed applications,
and increased cost of produdtion and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directhy from Fairchild or from Authonzed Fairchild Distributars wha are
listed by country on ourweh page dted above. Products customers buy either from Fairchild directly or from Autharized Fairchild Distributors are genuine parts, have
full traceabilty, meet Fairchild's quality standards for handling and storage and provide accessto Fairchild's full range of up-to-date technical and product information
Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise. Fairchildwill not provide
any wamanty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to cormbat this ¢lobal problem and encourage our

customers to do their part in stopping this practice by buyving direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative / In Design

Datasheet contains the design specifications for product development. Specifications may change in
any manner without notice.

Preliminary

First Production

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design.

Mo ldentification Needed

Full Froduction

Datasheet contains final specfications. Fairchild Semicanductor reserves the right to make changes
at any time without notice to improve the design

Ohsolete

Mot In Production

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor,
The datasheet is for reference information only.
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