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NC7WPOO0
TinyLogicl ULP Dual 2-Input NAND Gate

General Description Features
The NC7WPO00 is a dual 2-input NAND Gate from m Space saving US8 package

Fairchild’s Ultra Low Power (ULP) Series of TinyLogicO. m Ultra small MicroPakD Pb-Free package

Ideal for applications where battery life is critical, this prod- = 0.9V t0 3.6V Ve sunply operation

uct is designed for ultra low power consumption within the ' ' cc SUPPly op

V¢ operating range of 0.9V to 3.6V. m 3.6V overvoltage tolerant 1/O’s at V¢ from 0.9V to 3.6V
The internal circuit is composed of a minimum of inverter = fpp

stages including the output buffer, to enable ultra low static 3 ns typ for 3.0V to 3.6V Ve
and dynamic power.

The NC7WPO00 is designed for optimized power and
speed, and is fabricated with an advanced CMOS technol- 5 ns typ for 1.65V to 1.95V Ve

ogy to achieve high speed operation while maintaining 6 ns typ for 1.40V to 1.60V V¢

extremely low CMOS power dissipation. 9 ns typ for 110V to 1.30V Ve

24 ns typ for 0.90V V¢

Power-Off high impedance inputs and outputs
Static Drive (Ion/loL)

+2.6 MA @ 3.00V Ve

+2.1 mA @ 2.30V Ve

+1.5MA @ 1.65V Ve

+1.0 MA @ 1.40V Ve

0.5 MA @ 1.10V Ve

20 A @ 0.9V Ve

m Low noise switching using design techniques of
Quiet SeriesO noise/EMI reduction circuitry

m Ultra low dynamic power

4 ns typ for 2.3V t0 2.7V Ve

Ordering Code:

Product
Order Number | Package Code Package Description Supplied As
Number | Top Mark
NC7WPOOK8X | MABOBA | WP0OO |8-Lead US8, JEDEC MO-187, Variation CA 3.1mm Wide |3k Units on Tape and Reel
NC7WP0O0L8X | MACO8A Y3 Pb-Free 8-Lead MicroPak, 1.6 mm Wide 5k Units on Tape and Reel
Pb-Free package per JEDEC J-STD-020B.

Battery Life vs. Vcc Supply Voltage

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

Battery Life = (Vhatery *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

700 :
800 |
500 : H

fupen
400 i B

300

Battery Life (days)

IEH
200
U 52
100 k2
o 1 i ¥
0.2 1.2 1.5 18 25 3.3 5
Ve Supply Voltage

TinyLogicOl is a registered trademark of Fairchild Semiconductor Corporation.
MicroPak[l and Quiet SeriesO are trademarks of Fairchild Semiconductor Corporation.
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NC7WP00

Logic Symbol
IEEE/IEC
A— & N
8,— !
A,— N
B2_
Pin Descriptions
Pin Names Description
An, By Inputs
Yn Output
Function Table
Y=AB
Inputs Output
A B Y
L L H
L H H
H L H
H H L

H = HIGH Logic Level
L = LOW Logic Level

Connection Diagrams

Pin Assignments for US8
Iy LDO_LVCc
N e

Y2 _EBZ
oI

oND [AT]

(Top View)

Pin One Orientation Diagram

HHHH

(Top View) AAA

EI=)=)=

Pin One

AAA represents Product Code Top Mark - see ordering code
Note: Orientation of Top Mark determines Pin One location. Read the top
product code mark left to right, Pin One is the lower left pin (see diagram).

Pad Assignments for MicroPak

A
Y1

(Top Thru View)
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Absolute Maximum Ratingsote 1)

Supply Voltage (Vcc)
DC Input Voltage (V)
DC Output Voltage (VoyT)
HIGH or LOW State (Note 2)
Vee =0V
DC Input Diode Current (l,x) Viy < OV
DC Output Diode Current (Igk)
Vout <0V
Vourt > Vee
DC Output Source/Sink Current (Io/lo)
DC V¢ or Ground Current per
Supply Pin (Icc or Ground)
Storage Temperature Range (Tstg)

-0.5V to +4.6V
-0.5V to +4.6V

~0.5V t0 Vg +0.5V

-0.5V to 4.6V
+50 mA

=50 mA
+50 mA
+50 mA

+ 50 mA
—65°C to +150°C

Recommended Operating
Conditions (Note 3)

Supply Voltage

Input Voltage (V)

Output Voltage (Vour)
HIGH or LOW State
Vee =0V

Output Current in lgp/lop
Ve =3.0Vto 3.6V
Vee =2.3Vito 2.7V
Ve =1.65V to 1.95V
Ve =1.40V to 1.60V
Ve =1.10V to 1.30V
Ve = 0.9V

0.9V to 3.6V
0V to 3.6V

0V to Ve
0V to 3.6V

+2.6 mA
+2.1 mA
+1.5mA
+1.0 mA
+0.5 mA

+20 pA

DC Electrical Characteristics

Free Air Operating Temperature (Tp)
Minimum Input Edge Rate (A/AV)
V|ny = 0.8V to 2.0V, Ve = 3.0V
Note 1: Absolute Maximum Ratings: are those values beyond which the
safety of the device cannot be guaranteed. The device should not be oper-
ated at these limits. The parametric values defined in the Electrical Charac-
teristics tables are not guaranteed at the absolute maximum ratings. The
“Recommended Operating Conditions” table will define the conditions for
actual device operation.
Note 2: I Absolute Maximum Rating must be observed.

—-40°C to +85°C

10 ns/V

Note 3: Unused inputs must be held HIGH or LOW. They may not float.

Vee Tp =+25°C Tp =-40°C to +85°C
Symbol Parameter Units Conditions
V) Min Max Min Max
ViH HIGH Level 0.90 0.65 x Ve 0.65 x Ve
Input Voltage 1.10< Ve 130 0.65x Ve 0.65 x Ve
1.40 < Ve < 1.60 | 0.65 X Ve 0.65 x Ve v
1.65<Vcc<1.95| 0.65x Ve 0.65 x Ve
2.30< Ve £2.70 1.6 1.6
3.00 < V¢ < 3.60 2.1 2.1
Vi LOW Level 0.90 0.35x Vce 0.35x Ve
Input Voltage 1.10< Ve £1.30 0.35x Ve 0.35 x Ve
1.40 < Ve < 1.60 0.35 x Ve 0.35 x Ve v
1.65< Ve <1.95 0.35x Vce 0.35x Ve
2.30< Ve £2.70 0.7 0.7
3.00 < Vg < 3.60 0.9 0.9
Vou HIGH Level 0.90 Vee-0.1 Vee -0.1
Output Voltage 1.10<Vee<1.30| Vee-0.1 Vee -0.1
1.40<Vec<1.60| Vee-0.1 Vee -0.1
lon =—20 pA
1.65<Vee<1.95| Ve -0.1 Vee -0.1
230 Vee£270| Ve -0.1 Vee - 0.1
3.00<Vee<3.60| Vee-0.1 Vee -0.1 \%
1.10< Ve <1.30| 0.75x Ve 0.70 x Ve lon =-0.5mA
1.40 < Ve < 1.60 1.07 0.99 lon =-1.0 mA
1.65< Vec <1.95 1.24 1.22 lon =-1.5 MA
2.30< V270 1.95 1.87 lop =-2.1 mA
3.00 < V¢ < 3.60 2.61 255 lon = —2.6 MA

www.fairchildsemi.com
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NC7WP00

DC Electrical Characteristics (continued)
Vee Tp = +25°C T, = -40°C to +85°C ] N
Symbol Parameter Units Conditions
V) Min Max Min Max
VoL LOW Level 0.90 0.1 0.1
Output Voltage 110 Ve 130 0.1 0.1
1.40 < Ve < 1.60 0.1 0.1
loL =20 pA
1.65< Vee<1.95 0.1 0.1
2.30 < Ve £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 loL =0.5 mA
1.40 < Ve < 1.60 0.31 0.37 loL = 1.0 MA
1.65<Vcc<1.95 0.31 0.35 loL = 1.5 mA
2.30 < Ve <2.70 0.31 0.33 loL =2.1 mA
3.00 < Ve <3.60 0.31 0.33 loL = 2.6 MA
Iin Input Leakage Current 0.90 to 3.60 +0.1 +0.5 HA [0V <36V
lorr Power Off Leakage Current 0 0.5 0.5 WA (0= (V), Vo) <3.6V
lcc Quiescent Supply Current 0.90 to 3.60 0.9 0.9 WA [V, =Vccor GND
AC Electrical Characteristics
Symbol Parameter Vee Ta =425 Ta=—40°Cto +85°C Units Conditions Figure
) Min Typ Max Min Max Number
trHL Propagation Delay 0.90 24.0
tpLp 110<Vec <130 4.0 9.0 19.0 35 31.0
1.40<Vcc<1.60| 20 6.0 12.0 15 14.0 s C_=10pF Figures
165<Vec<195| 15 5.0 10.0 1.0 12.0 RL=1MQ 1,2
2.30< V270 1.0 4.0 7.0 0.8 8.0
3.00 £ V¢ <3.60 1.0 3.0 6.0 0.5 7.0
tpHL, Propagation Delay 0.90 27.0
tpLp 110V 130 5.0 10.0 20.0 45 34.0
1.40<Vec<1.60| 3.0 7.0 13.0 2.5 16.0 s C_=15pF Figures
1.65<Vec<195| 2.0 5.0 10.0 2.0 12.0 RL=1MQ 1,2
2.30< V270 15 4.0 7.0 1.0 8.0
3.00 £ V¢ = 3.60 1.0 3.0 6.0 0.5 7.0
tpHL Propagation Delay 0.90 34.0
tpLp 110V <130 6.0 12.0 24.0 5.0 43.0
1.40<Vec<1.60| 4.0 8.0 16.0 3.0 18.0 s C_ =30 pF Figures
1.65<Vec<1.95| 2.0 6.0 12.0 2.0 14.0 RL=1MQ 1,2
2.30< V270 1.0 5.0 9.0 1.0 10.0
3.00 £ V¢ = 3.60 0.8 4.0 7.0 0.5 9.0
Cin Input Capacitance 0 20 pF
Cout Output Capacitance 0 4.0 pF
Cpp PowerlDissipation 0.9 10 3.60 60 oF V, =0V or Vcg,
Capacitance f=10 MHz

www.fairchildsemi.com




AC Loading and Waveforms

Vee
TEST O—
DUT
SIGNAL O—
= CLpFl R0
FIGURE 1. AC Test Circuit
tr:\’ms fa—1t, =3 ns
- 1 f Ve
90% 90%
INPUT 50% 50%
10% tWO% GND

t

W
G [ N
Vou
QUTPUT 50% 50%
VoL

FIGURE 2. AC Waveforms

Symbol Vee
3.3V 0.3V 25V +0.2v 1.8V +£0.15vV 1.5V +£0.10V 1.2V £0.10V 0.9V
Vini 1.5V Vecl2 Vecl2 Veel2 Vecel2 Veol2
Vo 1.5V Vecl2 Vecl2 Veel2 Vecl2 Vecl2

www.fairchildsemi.com
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NC7WP00

Tape and Reel Specification
TAPE FORMAT for US8

/m.so TYP

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 —=
2.00 400 =t
~1.75

@

AL
N

+0.30
800710

|
O
Jy T

Aa080

HH

3.50+0.05

I

TAPE FORMAT for MicroPak

1.00+0.25 TYP

Package Tape Number Cavity Cover Tape
Designator Section Cavities Status Status
Leader (Start End) 125 (typ) Empty Sealed
L8X Carrier 3000 Filled Sealed
Trailer (Hub End) 75 (typ) Empty Sealed
TAPE DIMENSIONS inches (millimeters)
~t 4.00 t= 15010
2.00—~ 4.00 0 B r1.75%0.10
L 3==r
Vo6 & O O bty
8.00:339 A A 3.50£0.05 > 178005
R N B e B w2 O e rsl-_ sl
| i | L\‘i =T } } IS
\ 5~
Z0.50£0.05
 0.2540.020
_{KO
=
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Tape and Reel Specification
REEL DIMENSIONS inches (millimeters)

(Continued)

TAPE SLOT

DETAIL X DETAIL X »” “«ws
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)

www.fairchildsemi.com
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NC7WP00

Physical Dimensions inches (millimeters) unless otherwise noted

e 2.3:0.1 P e ‘&}EE
= e ¢ ~—j L« 030 TYP

! ? e TR

ALL LEAD TIPS 05 TYP

LAND PATTERN RECOMMENDATION

DETAIL A

r 0.70+0.10
ﬂlIOJO-OJS

1
L010

0.00

04TYP

GAGE PLANE

0.12
e

NOTES: {
A. CONFORMS TO JEDEC REGISTRATION MO-187 \\—SEATING PLANE

B. DIMENSIONS ARE IN MILLIMETERS. 0.20-0.35

C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH,
AND TIE BAR EXTRUSIONS.

D. DIMENSIONS AND TOLERANCES PER ANSI Y14.5M, 1982, DETAIL A

MABOSAREVC

8-Lead US8, JEDEC MO-187, Variation CA 3.1mm Wide
Package Number MABOSA

www.fairchildsemi.com 8



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

X [ n[0.10]c

INDEX AREA —&3N

0.35} 7 6 TIE 0.15
8X0.25 L ° L025 8X [~ To.10@[C|A[B]

3X(0.2) —| & 0.05(D|C

Notes:

<

__(0.8)

G
00825 H— — (0.125)
IrO_J =

2x [~ [0.10]c]

1
125
D [] (0.4)8X

TOP VIEW
l7 0.55 MAX

/[0.05]c

S

——‘ L— (0.25)8%

Recommended Landpattern

e omes

BOTTOM VIEW

1. PACKAGE CONFORMS TO JEDEC MO-255 VARIATION UAAD

2. DIMENSIONS ARE IN MILLIMETERS

3. DRAWING CONFORMS TO ASME Y.14M-1994
WPIN 1 FLAG, END OF PACKAGE OFFSET.

MACOBAREVC

Pb-Free 8-Lead MicroPak, 1.6 mm Wide
Package Number MACO8A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the 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 2.
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.

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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Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 " . X
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Japan Customer Focus Center For additional information, please contact your local
Email: orderlit@onsemi.com Phone: 81-3-5817-1050 Sales Representative

© Semiconductor Components Industries, LLC www.onsemi.com


 http://www.onsemi.com/
www.onsemi.com/site/pdf/Patent-Marking.pdf

