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Features

Ta=25°C

I
FAIRCHILD
I

SEMICONDUCTOR®

NC/7SZU04
TinyLogic® UHS Unbuffered Inverter

®  Unbuffered for Crystal Oscillator and Analog
Applications

® Balanced Output Drive: £16mA at 4.5V Vcc
®  Broad Vcc Operating Range: 1.65V to 5.5V
® Matches Performance of LCX Operated at 3.3V Vec  drive while maintaining low static power dissipation over
®  Low Quiescent Power: lcc<2pA, Vcc=5.5V,

®  Ultra-Small MicroPak™ Packages
®  Space-Saving SOT23 and SC70 Packages

October 2009

Description

The NC7SzZU04 is a single unbuffered inverter from
Fairchild’s Ultra-High Speed series of TinyLogic®. The
special purpose unbuffered circuit design is primarily
intended for crystal oscillator or analog applications.
The device is fabricated with advanced CMOS
technology to achieve ultra-high speed with high output

a broad Vcc operating range. The device is specified to
operate over the 1.65V to 5.5V Vcc range.

Ordering Information

Part Number | Top Mark @ Eco Package Packing Method
Status
NC7SZUOAMSX |  7zU4 RoHS  |5-Lead SOT23, JEDEC MO-178 1.6mm DLl o
Tape & Reel
NC7SZUO4P5X |  ZU4 RoHS  |5-Lead SC70, EIAJ SC-88a, 1.25mm Wide L s o
Tape & Reel
NC7SZU04L6X cs ROHS  |6-Lead MicroPak™, 1.00mm Wide 000 L o
Tape & Reel
NC7SZUO4FHX cs Green  |6-Lead, MicroPak2, 1xLmm Body, .35mm Pitch | 2000 Units on
Tape & Reel

@ For Fairchild’s definition of Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs _green.html.
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Connection Diagrams

Pin Configurations

IEEE/IEC
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Figure 1. Logic Symbol

Ne [T
A[2]]
6ND 3L

Vee

[T4]Y

Pin Definitions

Figure 2. SC70 and SOT23 (Top View)
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Figure 3. MicroPak (Top Through View)

Pin # SC70/ SOT23 Pin # MicroPak Name Description
1,5 NC No Connect
2 2 A Input
3 3 GND Ground
4 4 Y Output
5 6 Vce Supply Voltage
Function Table
Y=/A
Inputs Output
A
L
H

H = HIGH Logic Level
L = LOW Logic Level
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Z
Absolute Maximum Ratings g
Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be N
operable above the recommended operating conditions and stressing the parts to these levels is not recommended. g
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 g'
Vce Supply Voltage -0.5 6.0 \% ,E
Vin DC Input Voltage 0.5 6.0 v S
Vour DC Output Voltage -0.5 6.0 \% 5('@
. VN < -0.5V -50 C
lik DC Input Diode Current mA T
VN > Veet5.0V +20 n
Vourt < -0.5V -50
lok DC Output Diode Current ouT mA %
Vout > 0.5V, Vcc=GND +50 o
c
lout DC Output Current +50 mA =
Iccorleno | DC Ve or Ground Current +100 mA %
Tste Storage Temperature Range -65 +150 °C o
T, Junction Temperature Under Bias +150 °C 3
TL Junction Lead Temperature (Soldering, 10 Seconds) +260 °C %
SOT-23 200 @
N SC70-5 150
Po Power Dissipation at +85°C : mw
MicroPak-6 130
MicroPak2-6 120
=5 Human Body Model, JEDEC:JESD22-A114 4000 v
Charge Device Model, JEDEC:JESD22-C101 2000

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
Ve Supply Voltage Operating 1.65 5.50 v
Supply Voltage Data Retention 1.50 5.50
ViN Input Voltage 0 55 \%
Vour Output Voltage 0 Vee \%
Ta Operating Temperature -40 +85 °C
SOT-23 300
0sa Thermal Resistance SF:?O-S 425 °CIW
MicroPak-6 500
MicroPak2-6 560
Note:

1. Unused inputs must be held HIGH or LOW. They may not float.
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P
. . 9
DC Electrical Characteristics ~J
wn
N Ta=+25°C Ta=-40t0 +85°C| N
Symbol | Parameter Vee Conditions - - Units o
Min. | Typ.| Max. Min. Max. N
v HIGH Level 1.8t0 2.7 0.85Vce 0.85Vce v |
" |Input Voltage 3.0t05.5 0.80Vce 0.80Vce =
>
LOW Level Input| 181027 0.15Vce 0.15Vce <
Vi Volt \ —
oltage 3.0t05.5 0.20Vce 0.20Vce o
1.65 155 | 1.65 1.55 %
1.80 1.60 | 1.80 1.60 @
2.30 ViN=ViL, lon=-100pA 210 | 2.30 2.10 %
3.00 2.70 | 3.00 2.70 wn
HIGH Level 4.50 4.00 4.40 4.00 g
Von v =
Output Voltage 1.65 lon=-4mA 1.29 | 1.52 1.29 =
2.30 lon=-4mA 1.90 | 214 1.90 g
3.00 Vin=GND |lon=-8mA 240 | 2.75 2.40 o
3.00 lon=-12mA 230 | 261 2.30 S—
4.50 lon=-16mMA 3.80 | 4.13 3.80 3
1.65 0.00 | 0.10 0.10 @
=
1.80 0.00 | 0.20 0.20 @
2.30 ViN=Vi, lo,=100pA 0.00 | 0.20 0.20
3.00 0.00 | 0.30 0.30
LOW Level 4.50 0.00 | 0.50 0.50
VoL v
Output Voltage 1.65 loL=4mA 0.80 | 0.24 0.24
2.30 loL=4mA 0.10 | 0.30 0.30
3.00 Vin=Vee  |lot=8mA 0.17 | 0.40 0.40
3.00 loL=12mA 025 | 0.55 0.55
4.50 loL=16mA 0.226| 0.55 0.55
Input Leakage _
I Cor 0t05.5 |Vn=5.5V, GND +1 +10 HA
Quiescent _
lec Supply Current 1.65 t0 5.50 | Vin=5.5V, GND 2 20 HA
Peak Suppl 18
Currentin 25 | Vour=Open, 2
lccPEak Vin=Adjust for Peak mA
Analog 3.3 | 10
: . cc Current
Operation
5.0 30
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AC Electrical Characteristics

INPUT

Note:

Note:

i

Figure 4. AC Test Circuit

OUTPUT

3. C.includes load and stray capacitance.
4. Input PRR=1.0MHz; tw=500ns

t,=3ns

INPUT

10%

QUTPUT

Figure 6. Test Circuit

. Ta=+25°C Ta=-40 to +85°C ' .
Symbol Parameter Vee Conditions - - Units | Figure
Min. | Typ. | Max. | Min. Max.
1.65 1.0 11.7 1.0 12.1
1.80 1.0 8.5 1.0 9.0
2.50 + 0.20 gfi&‘g' 0.8 6.2 0.8 6.5
) = 2 Figure 4
teLnten | Propagation Delay 3.30+£0.30 0.5 4.5 0.5 4.8 ns Figure 5
5.00 £ 0.50 0.5 3.9 0.5 4.1
3.30 £ 0.30 | ¢, =50pF, 1.0 6.0 1.0 6.5
5.00 % 0.50 | Ru=5009, 0.8 5.0 0.8 5.5
Cin Input Capacitance 0.00 4.5 pF
Power Dissipation 3.30 6.3 .
Cro | capacitance® 500 95 pF | Figure 6
Note:

2. Cpp is defined as the value of the internal equivalent capacitance which is derived from dynamic operating
current consumption (Iccp) at no output lading and operating at 50% duty cycle. Cpp is related to lccp dynamic
operating current by the expression: lccp=(Cpp)(Vce)(fin)+(lccstatic).

—ﬂ <=t = 3ns
v
90% 90% e
50% 50%
L)
N "
tPLH |— — ‘PHL |
Von
50% 50%
VoL

Figure 5. AC Waveforms

5.  When operating the NC7SZU04’s unbuffered output stage in its linear range, as in oscillator applications, care
must be taken to observe maximum power rating for the device and package. The high drive nature of the
design of the output stage results in substantial simultaneous conduction currents when the stage is in the linear
region. See the Iccpeak specification in the DC Electrical Characteristics table.

6. Input=AC Waveform; t=t;=1.8ns; PRR=variable; Duty Cycle =50%.

© 1996 Fairchild Semiconductor Corporation
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Physical Dimensions
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NOTES: UNLESS OTHEWISE SPECIFIED

A) THIS PACKAGE CONFORMS TO JEDEC
MO-178, ISSUE B, VARIATION AA,

B) ALL DIMENSIONS ARE IN MILLIMETERS.

C) MAO5Brev5
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PLANE

Figure 7. 5-Lead SOT23, JEDEC MO-178 1.6mm

Tape and Reel Specifications

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:/Aww.fairchildsemi.com/packaging/.

Please visit Fairchild Semiconductor’s online packaging area for the most recent tape and reel specifications:
http:/mww.fairchildsemi.com/packaging/SOT23-5L _tr.pdf.
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Package Designator

Tape Section

Cavity Number

Cavity Status

Cover Type Status

M5X

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

© 1996 Fairchild Semiconductor Corporation
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Physical Dimensions

~—2.00+£0.20—>A]

i

|

0.00
SEATING

PLANE

A

B

MAAOSAREVS

[eo]e)

46
.26

DETAIL A
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-} (0.43)

-~ 2.10£0.30 —J

UNLESS OTHERWISE SPECIFIED

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

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

Figure 8. 5-Lead, SC70, EIAJ SC-88a, 1.25mm Wide

Tape and Reel Specifications

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

Please visit Fairchild Semiconductor’s online packaging area for the most recent tape and reel specifications:
http:/Amww.fairchildsemi.com/products/analog/pdf/sc70-5_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
the warranty therein, which covers Fairchild products.

Package Designator

Tape Section

Cavity Number

Cavity Status

Cover Type Status

P5X

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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BOTTOM VIEW
Notes:

2. DIMENSIONS ARE IN MILLIMETERS
3. DRAWING CONFORMS TO ASME Y14.5M-1994

MACO6AREVC

the warranty therein, which covers Fairchild products.

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

Tape and Reel Specifications

http://mww.fairchildsemi.com/products/logic/pdf/micropak _tr.pdf.
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1. CONFORMS TO JEDEC STANDARD MO0-252 VARIATION UAAD

Figure 9. 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:

DETAIL A
PIN 1 TERMINAL

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

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

PIN 1 LEAD SCALE: 2X

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

DESIGN ONLY
E. DRAWING FILENAME AND REVISION: MGF06AREV2

Figure 10.6-Lead, MicroPak2, 1x1mm Body, .35mm Pitch

Tape and Reel Specifications

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

Please visit Fairchild Semiconductor’s online packaging area for the most recent tape and reel specifications:
http:/mww.fairchildsemi.com/packaging/MicroPAK2 6L _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
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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FAIRCHILD
SEMICONDUCTOR®

TRADEMARKS

The following includes registered and unregistered trademarks and sendce marks, owned vy Fairchild Semiconductor andfor its global subsidianies, and is not
intended to be an exhaustive list of all such rademarks.
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AccuPower™ iter®™ Power-SPMm™ SYSTEM ®*
Auto-SPMTH 'lz\;l;f::\frlter PowerTrench GENERAL &
Build it Maow™ F.PES™ PowerHa™ ;r:e Power Franchise
CorePLUS™ FRFET® i Programmable Active Droop™ p wer‘
CorePOWER™ Global Power Resource GFET? franchise
CROSSVOLT™ Green FPS™ csm™ TinyBoost™
G Green FPS™ e-Series™ Ciet Series™ TinyBuck™
Current Tragsfer Logic™ Gmax™ RapidConfigure™ TinyCalc™
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EZ ST o T :gtgl'l__"nﬂﬁlz]{ARm Saving our world, TrANKYY at & time™ TinyPower™
Mx MegaBuck™ ggnalxﬂ\ﬂs%"" Tiry Pyt
marthdax ;i

= MICROCOUPLER™ TinyWsire™
DEU}%F'EEDTM MicraFET™ ggﬁET STl TriFault Detect™
-F MicroPak™ TRUECLURRENT™
Fairchild® MillerDrive™ SIEQIL:E—'I!‘:: wSerDesm™
Fairchild Serriconductar® MDt!DnMaxT":M SuperSCTM 3
FACT Quiet Serigs™ Motion-SPMTY SuperSOT™-B Het
FACT® OPFTOLOGIC " UHC®

OFTOPLANAR® Superop g
Bl ® SupreMQsT™ Ultra FRFET™
FETBencm U Vo
ench™ Sync-Lock™
PDP SPM™ A VisualMam
XSTM

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

DISCLAIMER

FAIRCHILD SEMICCHNDUCT OR RESERVES THE RIGHT TG MAKE CHANGES WITHOUT FURTHER NCTICE TC ANY PRODUCTS HEREIM TO IMPRCVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUMEANY LIABILITY ARISING OUT OF THEAFPUCATICN ORUSE OF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN, NEITHER DCES [T CONYEY ANY LICENSE UNDER TS PATENT RIGHTS, MOR THE RIGHTS CF OTHERS. THESE
SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CCNDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH COWERS THESE FRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S FRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WTHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION

Az uszed herein:

1. Life support devices or systems are devices ar systemswhich, (a) are 2. A cntical component in any component of a life support, device, or
intended for surgical implant into the body or (b) support or sustain life, systern whose failure to perform can he reasonably expected to
and (c) whose fallure to perform when properly used in accordance 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 safety or effectiveness
expected to resultin a significant injury of the user.

ANTI-COUNTERFEITING POLICY
Fairchild Semiconductor Comporation's Antk-Counterfeiting Policy. Fairchild's Ant-Counterfeiting Policy 1S also stated on our extemal weehsite, wisn fairchild semi.com,
under Sales Suppart.

Counterfeiing of semiconductor partsis a grawang problemin the industry. All manufacturers of semiconductor products are expenendng counterfeiting of their parts.
Custarmers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed applications,
and increased cost of production 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 directy from Fairchild or from Authorized Fairchild Distributors who are
listed by courtry on ourweh page dted above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have
full traceabilty, meet Fairchild's quality standards for handling and storage and provide access to Fairchid's full range of up-to-date technical and product information
Fairchild and our Authorized Distributors will stand behind all warranties andwill appropriately address any warranty issues that may arise. Fairchild will not provide
any warmanty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global problem and encourage our
customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet |dentification | Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change in
any manner wathout notice.

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

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

The datasheet is for reference information only.

Advance Information Farmative / In Design

Preliminary First Production

Mo ldentification Meeded | Full Production

Ohsolete Mot In Production

Rev. 143
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