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General Description

The NC7SVUO04 is a single unbuffered inverter from
Fairchild's Ultra Low Power-A (ULP-A) series of
TinyLogicO. ULP-A is ideal for applications that require
extreme high speed, high drive and low power. This prod-
uct is designed for a wide low voltage operating range
(0.9V to 3.6V V¢) and applications that require more drive
and speed than the TinyLogic ULP series, but still offer
best in class low power operation.

The NC7SVUO04 is uniquely designed for optimized power
and speed, and is fabricated with an advanced CMOS
technology to achieve high-speed operation while main-
taining low CMOS power dissipation.

July 2002
Rev. 2, May 2004

TinyLogicll ULP-A Unbuffered Inverter

Features
m 0.9V to 3.6V V¢ supply operation
m 3.6V overvoltage tolerant I/O’s at V¢ fron. 9V to 3.t
m Extremely High Speed tpp
1.5 ns typ for 2.7V to 3.6V V¢
1.8 nstypfor2.3Vto 2.7\ ¢
19nstypfor 1.6T ‘01.95V
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m Uises patented Quie. Seriest noise/EMI reduction
gircuitry
m Ultra small. MicropPak leadfree package
m Ultra low cynamic power

+24 mr
18 mA

+6 mA

+4 10k
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rde ing Cadie:
4 I Package lrioductZonell o ]
.der Nuinne: g Package Description Supplied As
Number Top Mark
MARGSA 17 v 5-Lead SC70, EIAJ SC-88a, 1.25mm Wide |3k Units on Tape and Reel

‘ NC7SVIGAP5X
“IZ7SVU0ALEX

IMACO06:/1 T N4

6-Lead MicroPak, 1.0mm Wide

5k Units on Tape and Reel

Battery Life vs: V¢ Supply Voltage
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TinyLogicO is a registered trademark of Fairchild Semiconductor Corporation.

TinyLogic ULP and ULP-A with up to 50% less power consumption can
extend your battery life significantly.

Battery Life = (Vpattery *Ibattery*-9)/(Pdevice)/24hrs/day

Where, Pgeyice = (Icc * Vee) + (Cpp * C) * Vo * f

Assumes ideal 3.6V Lithium lon battery with current rating of 900mAH and
derated 90% and device frequency at 10MHz, with C| = 15 pF load

MicroPak[l, and Quiet Series[ are trademarks of Fairchild Semiconductor Corporation.

© 2004 Fairchild Semiconductor Corporation DS500604
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Logic Symbol
IEEE/IEC
A — 1 Sy
Pin Descriptions
Pin Names Description
A Input
Y Output
NC No Connect
Function Table
Y=A
Inputs Output
A Y
L H
H L

H = HIGH Logic Level
L =LOW Logic Level

Connection Diagrams

Pin Assignment for SC70

ne [T [T5] vee
A—[>o-L
ono ] o

(Top View)

Pad Assignments for Mici.. lak

NC 1II__. |___'I Vee

el Lol
SsNC T |:||4u
—

(Top<hruVizw)

www.fairchildsemi.com



http://www.arrow.com

Absolute Maximum Ratingsote 1) Recommended Operating

Supply Voltage (Vcc) -0.5V to +4.6V Con d itions (Note 3)

DC Input Voltage (V) -0.5V to +4.6V  Supply Voltage 0.9V to 3.6V
DC Output Voltage (VoyT) Input Voltage (V) 0V to 3.6V

HIGH or LOW State (Note 2) -0.5Vto V¢ 0.5V Output Voltage (Vout)

Vee =0V -0.5V to +4.6V Ve = 0.0V 0V to 3.6V
DC Input Diode Current (I\k) Vy < OV +50 mA HIGH or LOW State 0V to Vee
DC Output Diode Current (Iok) Output Current in lgp/lop

Vout <0V -50 mA Ve =3.0Vto 3.6V +24 mA

Vout > Vee +50 mA Vee =2.3Vito 2.7V . 9A
DC Output Source/Sink Current (Ioy/loL) +50 mA Ve =1.65V to 1.95V 6.
DC V¢ or Ground Current per Vee =1.4Vio 1.6V 4

Supply Pin (Icc or Ground) + 50 mA Vee =1.1Vito 1.3V A
Storage Temperature Range (Tstg) —65°C to +150°C Vee =0.9V +20 pA

Free Air Operating. ™ mperat.. (Tp) .J°C t0.485°C
Minimum Input “dge  te (AUVA
ViN=0.8Vto. WV, Vv =300 10 ns/V
Note 1: A axin Rating  .e those voluss beyond which the
safc  »fthe  1acc guaranteed. T'ie avvice should not be  per-
2d¢  eseli . Thepe ctric valuzs defined in the Electrins Chaiac-

teristice. les a ot guaranteed at th.>"absolute maximum = ati 3s. The
“Recomn ‘ed C_ ating Cor<iuuns” tanle will define t. o cornditions_far
ctual devic  neration.

e 2: lg Absolute M=zsimuin Rating must be.ob ervad.

Nc¢ 2 Unused inpucs must be held *3!GH ¢ L2 W. They-may i ot float.

DC Electrical Charact "tic.

N

Vee [ Ta=+25°C | Ta=-10°C10495°C | o -
Symbol Parameter A\ Uriits Conditions
) Min Max | Min Max
Vin HIGH Level e - 0.6 x Veg [ 0.8 xVce N
Input Voltage 10 <V £1.30 M8uVee 5.8 x Vg
40 < Ve © 140 1838 x Ve 0.8 Ve v
1652 /cc < 95‘ 0.8V~ | 0.8% tec
730 Vo <2.701.0:3 X Ve 0.9 Ve
,2.’ﬂsvccs3A61‘ 03xVcee 0.8 x Ve
OW cevel 0.£9 02 x Ve 0.2x Vce
-ut Voltage 1.10=%¢; £1.30 0.2xVee 0.2xVee
1455 Ve < 1607 0.2 x Ve 0.2 x Ve v
| 1.5 < Vs 211495 | 0.2x Ve 0.2x Ve
1 2.302\Vigg 92:70 0.2 x Ve 0.2 x Ve
‘ 2705 Vec <3.60 0.2 x Ve 0.2 x Ve
’_\/U, HIGH Level =~ 0.9 Vee - 0.2 Vee - 0.2 lon = —20 A
Output Voltage. 1.10<Vee <130 Ve -0.2 Vee - 0.2
1.40 £ Ve £1.60| Ve - 0.3 Vee-0.3
_ Vin=ViH
1.65<Vec<1.95| Ve - 0.3 Ve -0.3 lon = —100 pA
2.30 < Vg <2.70 | Ve - 0.3 Vee -0.3
2.70 < Ve £3.60| Ve - 0.3 Vee-0.3
1.10 < Ve £ 1.300.75 x Ve 0.75x Voo lon = -2 MA
1.40 £ Ve £1.60(0.75 X Ve 0.75 x Ve V  |loy=-4mA
165<Vec<1.95) 1.25 1.25
lon = -6 MA
2.30 €V <2.70 2.0 2.0
2.30 £ Ve <2.70 1.8 1.8 Viy = GND
lon =-12 mA
2.70 £ Ve < 3.60 22 22
2.30 <V <2.70 17 17
lon = -18 MA
2.70 £ Ve < 3.60 2.4 2.4
2.70 £ Ve < 3.60 22 22 loH = —24 mA
3 www.fairchildsemi.com
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DC Electrical Characteristics (continued)

Vee Tp = +25°C T, =—40°C to +85°C ] -~
Symbol Parameter Units Conditions
V) Min Max Min Max
VoL LOW Level 0.90 0.1 0.1 loL =20 PA
Output Voltage 110V £1.30 0.1 0.1
1.40 < V¢ < 1.60 0.2 0.2
1.65 <V <1.95 0.2 0.2 lor = 100 pA Vin=Vie
2.30 Ve <2.70 0.2 0.2
2.70 < Ve < 3.60 0.2 0.2
1.10 < Ve <1.30 0.25 X Ve 025xVee| , [lou=2 -
1.40 < V¢ < 1.60 0.25X Ve 0.25X Ve oL~ A
1.65 < Ve < 1.95 0.3 0.3 | oL=6 j
230 <V <2.70 0.4 0.4 [
2.70 < Ve £3.60 0.4 0.4 iz
230 <V <2.70 0.6 0.6 ",—d > VinlE Vel
2.70 < Ve < 3.60 0.4 0.4
2.70 < Ve < 3.60 0.55 N SL[ loL =24 MA™ —
Iin Input Leakage Current 0.90 to 3.60 +0.1 W C HT’W;&&/_—
lcc Quiescent Supply Current 0.90 to 3.60 ".9_ _— ~ 09 T L‘._]- Mec or GND
0.90 to 3.60 b W N £0.9 1o " [Vec<Vi<30Y ~
AC Electrical Characteristics
Symbol Parameter Vee [ = +25 a3 __:\Etl‘ prC | uUnit: Condiuani: Figure
) Min Typ wvlax Min Max< " | Number
tonL Propagation Delay 12 '\ \\\ ) “nF R =1MQ
oL 58 100 7 1o 7 Ee ] [C-BprR. =2ka |
37_ A\ 5.1 ne 7.0 X Figures
29 5.2 0.7 62 |~ [CL=30pF 1,2
2.8 3.7 0.6 4.4 R =1kQ
1.5 3.2 05 3.8
Cn -, -utCe itance | IN oAV N pF
C_Ol o “Cap. = A5 pF
TD | ~-owe,  ssipation 10 | X oF V, =0V or Ve
‘_ . Canc ance -~ "\ f=10 MHz
www.fairchildsemi.com 4
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AC Loading and Waveforms

Vee
TEST O— BUT
SIGNAL o—
- CLpF RO
FIGURE 1. AC Test Circuit
t. =3ns [t = 3 ns
3 f
ﬂ Vee
90%
INPUT 50%
10% 0%
tw——-
b |~ ’*
OUTPUT %50/5 %
AT,
FIGUR® =fo. for In. .ang and''oa-lnverting-Fuactions
¢ D  § N\
Symbol L — AN ce P\

"+ 0. 25 02V | (L8V£01i5V [~L5V£0.10V e 0.9V
Vi EY Jeol2 _l__ o2 J__ Vecl2 T Wedl2 Vedl2
Vs 1.5 Vo2~ ] Veolz . | Vo2 T Veol2 Veol2
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Tape and Reel Specification
TAPE FORMAT for SC70

NC7SvU04

Package Tape Number Cavity Cover Tape
Designator Section Cavities Status Status
Leader (Start End) 125 (typ) Empty Sealed
P5X Carrier 3000 Filled Sealed
Trailer (Hub End) 75 (typ) Empty Sealed

TAPE DIMENSIONS inches (millimeters)

2 0.061£0.002 TYP.
[1.55£0.05]

2 0.079%0.002 TYP.

B [2.0£0.05] [0.2]
S o0
AT ; %
L.— A A 1= 7|
: Yy i *f\\. 2l
B [é}E | Qi%?"bz
i X
qn
g ~—1 '
SECT!ON b:B

DIRECTIC. © FEED

A TYP —=—t
@ TANGENT POINTS c Iy
S
T

30 M F‘ %
= 2 1241 A
=z N Sz Gz o
R 1.181 MIN.
[30]
SECTION_A=A
__________ -~
BEND RADIUS NOT TO SCALE
www.fairchildsemi.com 6
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Tape and Reel Specification (continued)
TAPE FORMAT for MicroPak

Package Tape Number Cavity Cover Tape
Designator Section Cavities Status Status
Leader (Start End) 125 (typ) Empty Sealed
L6X Carrier 5000 Filled Sealed
Trailer (Hub End) 75 (typ) Empty Sealed
TAPE DIMENSIONS inches (millimeters)
2,00 4;—°— T-—I 400 ]-— 01.50%01 54_1 r 1.75£0.10
L T | I m
1
Do d O 1P g E
8.00+0-30 A 350005 /

-0.10

£

-

REEL DIMENSIONS inchkas (mi

i

-
\

B

©0.500.05

L1

Cza—zzd

SFCTION A~
SUA. X
\eters)

DETAIL X

DIRECTION OF FEE

SECTION B-B
SCiLF“axX

DETAIL X ~—” “<— Wy
SCALE: 3X J L
Wo
Tape A B C D N w1 W2 w3
Size
8 7.0 0.059 | 0.512 | 0.795 | 2.165 |0.331 +0.059/-0.000 0.567 W1 +0.078/-0.039
mm
(177.8) | (1.50) | (13.00) | (20.20) | (55.00) | (8.40 + 1.50/-0.00) (14.40) (W1 +2.00/-1.00)
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Physical Dimensions inches (millimeters) unless otherwise noted

[E] 1.25:0.10 2.10£0.10

i

0.25 ——m=1

'OTES.

\. CONFORME, TO EJAJ REGISTZHEL OUTLINE DRAMING STScA.

H

H

[+ roio]

10
et} | 0200 80

&

0.8+.10 0.9520.15

B. DIME'SICHS DS NOT INCLUDE BIJRRS ORMOLL FLASH.
C_DMENCIONS ARE INWMILLIMETERS.

et 0.65
v EJ Tim

A .ZT

XA

BB
B0 Y VW Y
——jr e min

LAND.PATTERN. RECOMM™  _ATION

f SEE DETAIL

0.45 -
0.10
- J.425 NOMINAL

DETAIL A

MAAQ5ARevC

5-Lead SC70, EIAJ SC-88a, 1.25mm Wide
Package Number MAAO5A

www.fairchildsemi.com
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

[(>]o.10]c

1.45:0.05 (— k1»
~— 0.5
6 5 4 0.75
‘ ‘ ‘ f 5X 049 B
~-F—T—*H.0020.05
IR i 1X 052
T
1.2 3 6X 034 }»
TOP VIEW RECOMMENDL
0.55 MAX LAND PA SRN
| | [/]oto[c]
1
i "o WAL _CO)]
-(0.ue, 2
Detail A I T~ 0.2
|- X 40
L =] I 7.
' . 2X | /
5x 035 | ‘ . > /
0.25 R >
S (OI3T 4 ovs X 482
4, CHAMFER
ROT UM VIEM DETAIL A
o PIN 10.F4D
Noi
i.JL TCPAC \GE REGISTRAT!ON IS ANT!CIPATED
2 DI 5 AREN Mi_ LIMETER?
RAWING CONFORMS TO ASME 114.5M-1994
MACOB6ARevB

6-Lead wlicroPak, 1.0mm Wide
Tacirage Number MACO6A

Fairchild does nct.assuine any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves tae right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT 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 (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
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literature is subject to all applicable copyright laws and is not for resale in any manner.
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