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TinyLogicd ULP Dual 2-Input NOR Gate

General Description

The NC7WP02 is a dual 2-lnput NOR Gate from
Fairchild’s Ultra Low Power (ULP) series of TinyLogicO.
Ideal for applications where battery life is critical, this prod-

Features

m Space saving US8 package
Ultra small MicroPakO Pb-Free package
0.9V to 3.6V V¢ supply operation

n
|
uct is designed for ultra low power consumption within the
Ve operating range of 0.9V to 3.6V V¢c. m 3.6V overvoltage tolerant /O’
[

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

Veefrih 0.9, 22y
tpp
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The NC7WPO02 is designed for optimized power and 9
speed, and is fabricated with an advanced CMOS technol- S5nstynforle ‘tol VV
ogy to achieve high speed operation while maintaining 6asty. - N 1.60v vee
extremely low CMOS power dissipation.
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Package Description Supplied As

'NC7WPO2K8X | MABO8A- |, “Wr32 |8-Lead US8, JEDEC MO-187, Variation CA 3.1mm Wide |3k Units on Tape and Reel

Pb-Free 8-Lead MicroPak, 1.6 mm Wide

“NC7WP02L8X | MAZORA| Y4 5k Units on Tape and Reel

Pb-Free package per: JEDZC 1.5 [D-020B.

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

Battery Life = (Vpatery *Inattery™9)/(Paievice)/24hrs/day

Where, Pgeyice = (Icc * Vee) + (Cpp + CL) * Voc? * 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

Battery Life vs. Vcc Supply Voltage

700

LULP (sP)

ULP:A [SV)

Battery Life (days)

UHS (52

[X] 1.2 15 18 25 33 5
Ve Supply Voltage

TinyLogicO is a registered trademark, and Quiet SeriesO and MicroPakO are trademarks of Fairchild Semiconductor Corporation.
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Pin Descriptions
Pin Names Description
An B, Input
Yn Output
Function Table
Y=A+B
Inputs Output
A B Y
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H = HIGH Logic Level
L =LOW Logic Level

Connection Diagrams
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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 HIGH or LOW State 0V to Ve
DC Input Diode Current (I\k) V|y < OV +50 mA Vee =0V 0V to 3.6V
DC Output Diode Current (Iok) Output Current in lgp/lop

VouTt > 0V -50 mA Ve =3.0Vto 3.6V +2.6 mA

Vout < Vee +50 mA Vee =2.3Vito 2.7V . A
DC Output Source/Sink Current (Ioy/loL) +50 mA Ve =1.65V to 1.95V +1.5.
DC V¢ or Ground Current per Vee =1.40V to 1.60V +1.0 1

Supply Pin (Icc or Ground) + 50 mA Vce =1.10V to 1.30V SOA
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.

Vee | Tp=4257C | Tp= 4020 +85°C, -
Symbol Parameter e AN - — ] Units Conditions
) Mii Max Min Nas
Vi |HIGHLevel | T 065X viee . +0.35><Vc; N
Input Voltage 1.10<Vee 21450 o= Vee 0.65 V¢
1.40 < V{ <.1.60:140.65 x Vin 9,65 X\ols v
1,657 Ve ©11.95 | 085 x Ve 0.85 X Ve
2.30< \Vigc£2.70 15 1.6
‘ | 209 < Ve < 350 21 21
"OW Level \ coo ’ 1.0.35 X Ve 0.35X Ve
-ut Voltage ’ 1102V 5<1.30 0.35x Ve 0.35x Ve
1405 Vee < hCl 0.35 x Ve 0.35 x Ve v
1.65< V-0 S 495 0.35 X Ve 0.35x Ve
1 ‘ 2,20 SVEQS 270 0.7 0.7
‘_ #1320 5¥cc £3.60 0.9 0.9
’ Vs HIGH Level 0.90 Vee - 0.1 Ve - 0.1
Output Voltage. 1.10<Vee<1.30| Ve -01 Vee - 0.1
1.40<Vee<1.60| Ve -0.1 Vee-0.1
lon = =20 PA
1.65<Voc<1.95| Ve —0.1 Ve - 0.1
230 Ve 270 | Ve -0.1 Ve -0.1
3.00<Vee<360| Vec-0.1 Vee-0.1 Y
1.10 < Ve < 1.30] 0.75 X Ve 0.70 X Ve lon = —0.5 mMA
1.40 < Ve < 1.60 1.07 0.99 lon =-1.0 mA
1.65< Ve < 1.95 1.24 1.22 lon = -1.5 mA
2.30 < Ve <2.70 1.95 1.87 lon = —2.1 mA
3.00 < V¢ < 3.60 2.61 2.55 lon =—2.6 MA

¢0dM/LON
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NC7WP02

DC Electrical Characteristics (continued)
Vee Tp =+25°C Tp =-40°C to +85°C ] -
Symbol Parameter Units Conditions
V) Min Max Min Max
VoL LOW Level 0.90 0.1 0.1
Output Voltage 1.10< Ve £1.30 0.1 0.1
1.40 < Ve < 1.60 0.1 0.1
loL =20 pA
1.65< Ve <1.95 0.1 0.1
2.30 <V 2,70 0.1 0.1
3.00 < Ve < 3.60 0.1 0.1 v
1.10< Ve < 1.30 0.30 x Ve 0.30 x Ve = oo
1.40< Ve 1,60 0.31 0.37 =1.0ms
1.65< Ve < 1.95 0.31 0.35 [l “15mA
2.30< Ve <2.70 0.31 0.37 | o L~
3.00 < Vc < 3.60 0.31 0.33 lol. =< - MA
N Input Leakage Current 0.90 to 3.60 +0.1 5 uA \I,ST \ Vv
lorr Power Off Leakage Current 0 0.5 [ A W\Zy_ﬁ_&f:\/—
[ Quiescent Supply Current 0.90 to 3.60 0.9 U 09 | pA [V,=V(-0rGND
AC Electrical Characteristics
a WA W ——r A AN _
Symbol Parameter Vee T2 © ) 0T 85 uUnits Condivons ’ Vs
v) Min ) M ﬂ‘ in Numbyr
tpHL Propagation Delay 0.90 T2 _,\/ | ; N~
toLH 1.10<Vc<1.30| 4 9.0 20.7 ‘ 55 30.9
1.40 < Ve € 2.0 6.0 12.4 15 129 Cp.= Lok Figures
1.65<3~<1l . o 5.0 S6 | 1.0 121 ns RSt MQ 1,2
J<Vgo 70, 10 4.0 ) 0.8 S0 |
0 <Vees O 0 2.0 3.7 0.5 6.9 |
tpHL Propagati~ Y 0.90 210
toLH 1. .30 50 10.0 222 45 3319
A0 < Ve <167 - 30 79 wad3 ’ 25 16.0 s C_=15pF Figures
.65<Vceo® 105,20 50 103 | 20 12.6 R =1MQ 12
2302V cc < 270 ‘ 15 4.0 7.4 1.0 8.2
| 5.00 5V =3.60 1.0 3.0 5.1 0.5 7.0
'Pror" tion Delay T 7090 can
tp, 1.10<V{~=130| 6.0 12.0 26.0 5.0 43.0
1.40<¥p- 2160 | . 4.0 8.0 16.0 3.0 18.0 s C_=30pF Figures
165 Vee € 190 2.0 6.0 12.0 2.0 14.0 R =1MQ 12
230 <Vpr 2470 1.0 5.0 9.0 1.0 10.0
| 3.005 Vg2 300| 0.8 4.0 7.0 0.5 8.9
Ci.  |Input Capacitance = 7 0~ 2.0 pF
CouT Output Capacit .".j_ =70 4.0 pF
Cpp Power Dissipat’ lnw 0.9 10 3.60 60 oF V, =0V or Vcg,
Capzciianee f=10 MHz

www.fairchildsemi.com




AC Loading and Waveforms

TEST O—
SIGNAL O—o

FIGURE 1. AC Test Circuit

t,=3ns —>' |<—tf:3ns
90%
INPUT 50%
10,
-— —_—
" |~—
==Vey
4
OUTPUT -50% 50% k
-\ N & S —
FIGJRE 2. AT V/aveforms
Symbol - i vee \
3.3V 03V 25V 02V 1.8V % 0105V 15V £ 020V | 1.2V £0.10V 0.9V
| — —S 3 _Jh } — %
15 Vosle Verl2 | Veol2 Vel Vel
I V- y | Veol2 1T ) _L Vedl2 Veol2 Vedl2
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NC7WP02

Tape and Reel Specification
TAPE FORMAT for US8

Package Tape Number Cavity Cover Tape
Designator Section Cavities Status Status
Leader (Start End) 125 (typ) Empty Sealed
K8X Carrier 3000 Filled Sealed
Trailer (Hub End) 75 (typ) Empty Sealed
TAPE DIMENSIONS inches (millimeters)
e 400 —=
2.00 4.00
| ’—,t /m.sowp "
i |
| o e
| ¢ | "
N = o N = . im0
8,00 +8'138 | AAAR |
LS N[N I =
o
0 S S
2]
1 = == 1
1.00sL TYP
TAPE FORMAT for MicroPak PR\ ”~ AN
Package Tape Nusitber | Cavity g Cover Tape
Designator < ‘on | Cowvitics 4_ Status Status
_eader (¢ tEmn I W15 (typ)— | Empty Sealed
L8X Car ' 3000 ‘ Fitad Sealed
.db End} | 75 (typy | Empty Sealed
TAP™ INS  ISinch: (millimeteis)
~t 4.00 (= o010
00— QA 4,00 4= F2SOF0 p ~1.75+0.10
l ‘ T T N N
N 'S /1‘\
| o 6 OO Bty
8.00430 A \) A 3.50£0,05 S° pAX. 1.78£0.05
| E}-#J——E—EQHD £
+ SN <
B
Z0.50£0.05
 0.2540.020
_{KO
=
www.fairchildsemi.com 6




Tape and Reel Specification (continued)
REEL DIMENSIONS inches (millimeters)

TAPE SLOT

A K H_
D u
1 : N
! DETAIL X C X o Vv,
SCALe. J |
— W2
Tape A B [$ D \ wi ’ w2 L wa . LT
Size 1 |
o 7.0 0.059 | 0512 | 0.7 2.1¢ [0.331- .059/—n.0C0| " 050, W1 0 073/-0.039
mm
(177.8) | (1.50) | (13.00).1.020.2¢ " (oo (8.40 + 1.50/-0.00) | (14.10) (411 2.00/-1.00)
7 www.fairchildsemi.com
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NC7WP02

Physical Dimensions inches (millimeters) unless otherwise noted

: .
—m=| 2.0+.01 =~ LE_B i

0.15 —==| ‘r . I T
HAAR [&] 0.70 e e
ﬁ I o
3.1+1 -‘— 2.31+0.1 1.00 N H‘H‘i
O |
HHH Alozlels[al *j 0.30 TYP
A m e |-
ALL LEAD TIPS 0.5TYP—=
PIN #1 IDENT.
LAND PATTERN RECO" DATION
ALL LEAD TIPS BETAL
0.90 MAX W [2Joa]c] 0.7010.10 !
|
A # S L
EaRy i '
010
0.00
0.17-0.27
EIEOINESE]

B Z - GAGE PLANE

| 0.12
NOTES: e L%‘JC j

A.CQ" rme TO JEL PEGIST  [TION MO+137 J \SEATING PLANE
-

B. DI NSIONS ARE IN i ZRS. 0.20-0.35
C.DI NSIONS AR =XCLUSIVE OF BTIRR3, (LD FLASH,
AN 'EBAREX JSIONS.

D.DIME NS4 TOLERANCEYPER ANSI Y14.5M; 1982 DETAIL A

.ABOBAREVC

8.Lead US8, JED=C MO-187, Variation CA 3.1mm Wide
rackage Number MABOSA

www.fairchildsemi.com 8




Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

X [ ~]0.10]c

e

INDEX AREA —&3N

__(0.8)

G
00825 H— — (0.125)
IrO_J =

1
125
D [] (0.4)8X

2X Q| 0.10 ‘C|
TOP VIEW e ornen
f 0.55 MAX
0.05|c
J_ 4 Recommended La= 'pati.
005 1 \
0.00 [0.05[C]
axo0sy
(0-1)]:
]
0.35_1!
8025 010 AJE]
3X(0.2) 0.084) €|
TTOMV. Vv
Not' .
1.1 CKAGE CONFORMS TO JEDECMO-255(AK!AT ION UAAD
2.D. =NSIOM ARE IN MILLIMETERS
> NR-. _ONFORMS TO ASME 1:1414-1994
MACOBAREVC

4, N1 FLAG, END OF PACKAGI: OFFET.
Vv

Pbh<Free 8-Lea("MicioPak, 1.6 mm Wide
Package Nuinber MACO8A

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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literature is subject to all applicable copyright laws and is not for resale in any manner.
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