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TinyLogic ® Low Power Universal Configurable
Two-Input Logic Gate

Features

0.8V to 3.6V Vcc Supply Operation

3.6V Over-Voltage Tolerant I/Os at Vcc
from 0.8V to 3.6V

High Speed tep
- 3.0ns: Typical at 3.3V

Power-Off High-Impedance Inputs and Outputs

Low Static Power Consumption
- lcc=0.9puA Maximum

Low Dynamic Power Consumption
- Cpp=2.5pF Typical at 3.3V

Ultra-Small MicroPak™ Packages

October 2010

Description

The 74AUP1G98 is a universal configurable 2-input
logic gate that provides a high performance and low
power solution ideal for battery-powered portable
applications. This product is designed for a wide low
voltage operating range (0.8V to 3.6V) and guarantees
very low static and dynamic power consumption across
the entire voltage range. All inputs are implemented with
hysteresis to allow for slower transition input signals and
better switching noise immunity.

The 74AUP1G98 provides for multiple functions as
determined by various configurations of the three inputs.
The potential logic functions provided are MUX, AND,
OR, NAND, and NOR, inverter and buffer. Refer to
Figures 5 to 11.

Ordering Information

Part Number Top Mark Package Packing Method

. . 5000 Units on

7T4AUP1G98L6X AE 6-Lead Micropak™, 1.0mm Wide Tape & Reel
h . 5000 Units on

74AUP1G98FHX AE 6-Lead, MicroPak2™, 1x1mm Body, .35mm Pitch Tape & Reel
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Logic Diagram
A 3 }c o
1 oy
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Figure 1. Logic Diagram (Positive Logic)
Pin Configurations
B4 s
GND 2| ] [1ls Vcc
Asl] [+ Y
Figure 2. MicroPak™ (Top Through View)
Pin Definitions
Pin # MicroPak™ Name Description
1 B Data Input
2 GND Ground
3 A Data Input
4 Y Output
5 Vee Supply Voltage
6 C Data Input
© 2008 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Function Table

Inputs 74AUP1G98
C B A Y=Output
L L L H
L L H H
L H L L
L H H L
H L L H
H L H L
H H L H
H H H L

H = HIGH Logic Level
L = LOW Logic Level

Function Selection Table
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2-Input Logic Function Conn ection Configuration

2-to-1 MUX with Inverted Output Figure 3
2-Input NAND Gate Figure 4
2-Input NOR Gate with One Inverted Input Figure 5
2-Input AND Gate with One Inverted Input Figure 5
2-Input NAND Gate with One Inverted Input Figure 6
2-Input OR Gate with One Inverted Input Figure 6
2-Input NOR Gate Figure 7
Buffer Figure 8
Inverter Figure 9

© 2008 Fairchild Semiconductor Corporation www.fairchildsemi.com
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74AUP1G98 Logic Configurations

Figure 3 through Figure 9 show the logical functions that

can be implemented using the 74AUP1G98. The
diagrams show the DeMorgan’s equivalent logic duals
for a given two-input function. The logical
Vee
C
B— 1 6— C
B b—v 2 5
A —I:T A—3 41— Y

GND

Note: .
1. WhenCisL, Y=B.
2. When CisH, Y=A.

Figure 3. 2-to-1 MUX with Inverted Output

Vee
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!
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GND
Figure 5. Input NOR Gate with One Inverted Input

2-Input AND Gate with One Inverted Input

Vee

Figure 7. 2-Input NOR Gate

implementation is next to the board-level physical
implementation of how the pins of the function should be
connected.

Vee
C—_I‘ v 1 6— C
A—T 2 5
- A—3 41—V
GND
Figure 4. 2-Input NAND Gate
Vee

@ O
| &

O
<

GND

Figure 6. 2-Input NAND Gate with One Inverted Input

2-Input OR Gate with One Inverted Input

Vee

3 4—Y
GND
Figure 8. Buffer
Vee

5 —J2>o— v

2 5
3 4= v
GND
Figure 9. Inverter
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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
Vee Supply Voltage -0.5 4.6 \%
VIN DC Input Voltage -0.5 4.6 \%
Vour DC Output Voltage HIGH or LOW State® 0.5 Vee + 0.5 v

Vce=0V -0.5 4.6

lik DC Input Diode Current Vin < OV -50 mA
X Vour < 0V -50

lok DC Output Diode Current mA
Vout > Vce +50

lon / loL DC Output Source / Sink Current +50 mA

Iccorleno | DC Vcc or Ground Current per Supply Pin 150 mA

Tstc Storage Temperature Range -65 +150 °C
Ty Junction Temperature Under Bias +150 °C
TL Junction Lead Temperature, Soldering 10s +260 °C
W MicroPak-6 130 mwW
Power Dissipation at +85°C -
MicroPak2-6 120
ESD Human Body Model, JEDEC:JESD22-A114 5000+ Vv
Charged Device Model, JEDEC:JESD22-C101 2000
Note:

3. o absolute maximum rating must be observed.

Recommended Operating Conditions

4)

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 0.8 3.6 V
VIN Input Voltage 0 3.6 \%

Vee=0V 0 3.6
Vour Output Voltage \%
HIGH or LOW State 0 Vce
Vcc=3.0V to 3.6V 4.0
Vec=2.3V to 2.7V 3.1
Vcc=1.65V to 1.95V 1.9 mA
lon/loL Output Current
Vcc=1.4V to 1.6V 1.7
Vee=1.1V to 1.3V +1.1
Vcc=0.8V +20.0 MA
Ta Operating Temperature, Free Air -40 +85 °C
, MicroPak-6 500
Thermal Resistance -
MicroPak2-6 560
Note:

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

© 2008 Fairchild Semiconductor Corporation
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DC Electrical Characteristics
. Ta=25T T p=-40 t0 85C )
Symbol Parameter V cc Conditions - - Units
Min. Max. Min. Max.
0.80 0.30 0.60 0.30 0.60
1.10 0.53 0.90 0.53 0.90
y Positive Threshold 1.40 0.74 1.1 0.74 1.1 Vv
P Voltage
g 1.65 0.91 1.29 0.91 1.29
2.30 1.37 1.77 1.37 1.77
3.00 1.88 2.29 1.88 2.29
0.80 0.10 0.60 0.10 0.60
1.10 0.26 0.65 0.26 0.65
v Negative 1.40 0.39 0.75 0.39 0.75 v
N Threshold Voltage 1.65 0.47 0.84 0.47 0.84
2.30 0.69 1.04 0.69 1.04
3.00 0.88 1.24 0.88 1.24
0.80 0.07 0.50 0.07 0.50
1.10 0.08 0.46 0.08 0.46
1.40 0.18 0.56 0.18 0.56
Vh Hysteresis Voltage \%
1.65 0.27 0.66 0.27 0.66
2.30 0.53 0.92 0.53 0.92
3.00 0.79 1.31 0.79 1.31
0.80 < Ve <3.60 | lop=-20pA Vee-0.1 Vee-0.1
1.10 £ Ve £1.30 | lon=-1.1mA 0.75 x Vce 0.70 x Vee
1.40 <V <1.60 | low=-1.7mA 1.1 1.03
HIGH Level Output 1.65<Vee £1.95 | lon=-1.9mA 1.32 1.30
Vor Iyt 4
oltage lon=-2.3mA 2.05 1.97
2.30 < Ve <270
lon=-3.1mA 1.90 1.85
low=-2.7mA 2.72 2.67
3.00 < V¢ < 3.60
low=-4.0mA 2.60 2.55
0.80 < Vcc <3.60 |lo.=20pA 0.10 0.10
1.10 < Ve < 1.30 | loi=1.1mA 0.30 x Ve 0.30 x Ve
1.40 < Ve <£1.60 | lot=1.7mA 0.31 0.37
LOW Level Output | 1.65<Vcc <1.95 |loi=1.9mA 0.31 0.35
Vo Voltage v
g lo.=2.3mA 0.31 0.33
2.30 <V <270
lo,=3.1mA 0.44 0.45
lo.=2.7mA 0.31 0.33
2.70 <Vec < 3.60
lo.=4.0mA 0.44 0.45
Input Leakage
I Cument OV to 3.6V 0<Vn<3.6 +0.1 +0.5 A
Power Off Leakage
ot | current 9 ov 0 < (Vin,Vo)< 3.6 0.2 0.6 A
Additional Power _
Alose | Off Leakage OVtoo2y | /morVoe=0Vio 0.2 06 uA
3.6V
Current
; Vin - Vcc or GND 0.5
loc Quiescent Supply 0.8V to 3.6V IN~ Vee uA
Current Vec <Vin<3.6 +0.9
Alec :Egﬁase in loc per 3.3V Vin=Vec -0.6V 40.0 50.0 WA
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AC Electrical Characteristics
Ta=25C Ta=-40 to 85°C
Symbol | Parameter V cc Conditions - X Units | Figure
Min. | Typ. [Max. | Min. Max.
0.80 25.3
1.10 < Vee < 1.30 29 | 87 | 129 | 27 13.2
1.40 < Ve < 1.60 24 | 51 | 77 | 24 8.3
165 <Veo .05 | P REIME a4 | 63 | 19 7.0
2.30 < V< 2.70 20 | 35 | 48 | 18 5.4
3.00 < Ve < 3.60 15 | 31 | 42 15 45
0.80 26.7
1.10 < Vo< 1.30 33 | 85 | 145 | 3.0 15.1
1.40 < Ve < 1.60 | C =10pF, 2.7 5.8 8.8 2.8 9.5
1.65 < Vge< 1.95 |R=TMQ 25 | 47 | 72 | 23 8.0
2.30 < V< 2.70 19 | 36 | 53 | 1.9 5.9
ton, tows ggl)sagation 3.00 <Vec<3.60 1.5 3.1 4.7 1.5 4.9 . F?gure 10
y 0.80 29.8 Figure 11
1.10 < Vo< 1.30 36 | 99 | 1611 | 33 16.9
1.40 <Vec<1.60 | C =15pF, 3.0 6.2 9.7 3.1 10.5
1.65 < Ve 1.95 |R=TMQ 28 | 53 | 79 | 25 8.9
2.30 < Vo< 2.70 25 | 41 | 59 | 25 6.6
3.00 < Ve < 3.60 17 | 33 | 52 1.7 5.5
0.80 275
1.10 < Vo< 1.30 34 | 91 | 185 | 34 19.0
1.40 < Vee< 1.60 | C,=30pF, 31 | 57 | 105 | 3.1 11.0
1.65 < Ve 1.95 |R=TMQ 27 | 47 | 87 | 27 95
2.30 < V< 2.70 17 | 35 | 65 | 17 7.1
3.00 < Ve < 3.60 13 | 30 | 56 | 1.3 6.3
Cin I(?:E\J;;J;citance 0 21 pF
Cour 8::)2Li:titance 0 3.0 PF
0.80 17
1.10 < Vo< 1.30 1.8
Crp Bios“slie:)ration A0 ebs 160 ?ﬁ%(l)wvHor Vee, 11 pF
Capacitance | 1.65<Vcc<1.95 |1= z 1.84
2.30 < V< 2.70 2.1
3.00 < Ve < 3.60 2.5
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AC Loadings and Waveforms
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VoK
QUTPUT 50% 50%
You
Figure 11. AC Waveforms
VCC
Symbol 1.8V + 15V + 1.2V +
+ + . x . x a x
3.3v+£0.3V | 25V 0.2V 0.15V 0.10V 0.10V 0.8V
Vi Vcel2 Veel2 Veel2 Vecel2 Vecel2 Vecel2
Vo Veel2 Veel2 Veel2 Vecel2 Vecel2 Vecel2
© 2008 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Physical Dimensions
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Notes:

1. CONFORMS TO JEDEC STANDARD M0-252 VARIATION UAAD
2. DIMENSIONS ARE IN MILLIMETERS

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

4. FILENAME AND REVISION: MACO6AREV4

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

Figure 12. 6-Lead, MicroPak™, 1.0mm Wide

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/.

Tape and Reel Specifications

Please visit Fairchild Semiconductor’s online packaging area for the most recent tape and reel specifications:
http:/Amww.fairchildsemi.com/products/logic/pdf/micropak tr.pdf.
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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
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Package Designator Tape Section Cavity Number  Clavity Status Cover Type Status
Leader (Start End) 125 (Typical) Empty Sealed
L6X Carrier 5000 Filled Sealed
Trailer (Hub End) 75 (Typical) Empty Sealed

© 2008 Fairchild Semiconductor Corporation
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Physical Dimensions

DESIGN.

E. DRAWING FILENAME AND REVISION: MGFO6AREV3

Figure 13.

Tape and Reel Specifications

0.89
(—oos[c ; »\ 035
ox 1.00 1
5X0.40 o
PIN 1 ¢
MIN 250uM — — [0.69]
1.00 }
1X045 - L
1 g
~— 6X 0.19
(N]0.05|C ‘
TOP VIEW ox RECOMMENDED LAND PATTERN
FOR SPACE CONSTRAINED PCB
0.90
0.05 —[0.35 ‘«
i f mnlenlEn
0.55MAX 052 |- 77%77+77
o [ e R l | : ;
SIDE VIEW j{ j; 0.73
(0.08) 4X =] = e 0.57 Jr ,,4‘,,,%,7
DETAIL A 1 2 73 0.19 68X HEl ‘
4 - —]  |~—0.20 6X
] L] 7,, ALTERNATIVE LAND PATTERN
B FOR UNIVERSAL APPLICATION
7} ] F (0.05) 6X
5x 035 ] - i
0.25 4 Q T
> o.10M|c|BlA
0.35 ? ©0.08) | ¥ © 0.40
. 05|C 030
4X :
BOTTOM VIEW ¢
NOTES:
A. COMPLIES TO JEDEC MO-252 STANDARD
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C. DIMENSIONS AND TOLERANCES PER ASME Y14.5M, 1994 0.075X45°
D. LANDPATTERN RECOMMENDATION IS BASED ON FSC CHAMFER  DETAILA

PIN 1 LEAD SCALE: 2X

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:/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 Designator

FHX

Tape Section Cavity Number  Clavity Status Cover Type Status

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 serice marks, owned by Fairchild Semiconductor andfor its global subsidianes, and is not

intended to be an exhaustve listof all such tradermarks.

AccuPower™ F-PFsm™ Power-SPy ™ SYSTEM **
Auto-SPM™ FRFET® PowerTrench® = GFF”ERJ‘*FL —_
Build it Maw™ Global Power Resource™ Power{S™ me i e
CorePLUS™ Green FPS™ Programmable Active Droop™ p wer
CorePOVWER™ Green FPS™ e-Serigs™ QFET® franchiea
CROSSVOLT™ Gmam™ Qs TinyEoost™
CTL™ GTO™ Cluiet Serigs™ TinyBuck™
Current Transfer Logic™ Irtellitg AxTm RapidConfigure™ TinyCalc™
DEUXPEED® [SOPLANAR™ ":)-T“ TimyLogic®
o CDD‘TN'; MegaBuck™ Saving ourworld, TrmWAAIWY at a time™ TIR O
EcoSPARK MICROCOUPLER™ Signal\iise™ TiryPowerm™
Efficienthdaxm™ WicroFET™ e e TirryPym
ESB%T" MicroPak™ SMART START™ Timy\irem™
MicroPakZm™ SP® TriFault Detect™

Fairchild® MillerDrive™ STEALTH™ TRUECURRENT™"

5 TH
Fairchild Semiconductor® mm!unr\-‘lse;(r::m SuperFET® porles
FACT Quiet Series™ oo SupersO[™-3
FACT® CptoHT™ SuperSOT™ G es
Bl OPTOLOGIC® SuperSOT™A UHC®
FastyCorem™ OF'T%F'LANAR SupreMos® Um.-a FRFET™
FETBench™ SyncFET™ UniFET™
Flashitriter™ Syne-Lock™ o
oo POP SPM™ Wisualhdaxm

X5

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

DISCLAIMER

FAIRCHILD SEMICCHNDUCTOR RESERVES THE RIGHT TO MAKE CHANGESWITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROWYE
RELIABILITY, FUNMCTICH, OR DESIGN. FAIRCHILD DOES NOT ASSUME ARNY LIABILITY ARISING OUT OF THE AFPLCATICON OF USE OF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN; NEITHER DCES [T CCNVEY ANY LICENSE UNDERITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECQFICATIONS DO MOT EXPAND THE TERMS OF FAIRCHILD'S WORLDOWIDE TERMS AND COMDITIONS, SPECIFICALLY THEWARRANTY THEREIN,

WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IM LIFE SUPPORT DEVICES OR SYSTEM S WITHOUT THE

EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICOMDUCTOR CORPORATICN,

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 reasonahbly

expected to result in a significant injury of the user.

safety or effectiveness

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

ANTI-COUNTERFEITING POLICY
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Fairchild Semiconductor Comporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our extemal wehbsite, i fairchildsermi.com,
under Sales Support.

Counterfeiting of semicondudor partsis a growing proklemin the industry. All manufacturers of semiconductor products are experiendng counterfeiting of their parts.
Customers who inadvertently purchase counterfelt parts experence many problems such as loss of brand reputation, substandard performance, failed applications,
and increased cost of produdion and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our custormers from the proliferation of
counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authonzed Fairchild Distributors who are
listed by courntry on ourweh page dted above. Products customers buy either from Fairchild directhy or from Authorized Fairchild Distributors are genuing parts, have
full traceahility, meet Fairchild's quality 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 wil appropriately address any warranty issues that may arise. Fairchild il not provide
ary warranty coverage or other assistance far parts bought from Unauthorized Sources. Fairchild is committed ta cambat this global problem and encaurage our
customers to do their partin stopping this practice by buying direct or from autharized distributors

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification | Product Status Definition

Advance Information Formative / In Design

any manner without notice.

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

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

RlrErataetion Semiconductor reserves the right to make changes at any time without notice to improve design

Preliminary

Noldenrficaton Needed | FullFendustun at any time without notice to improve the design.

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

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

Ohsolete The datasheet is for reference information only.

Mat In Production

Rev. 150
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