ON Semiconductor®

NC7S08

TinyLogic® HS 2-Input AND Gate

Features

B Space saving SOT23 or SC70 5-lead package

W Ultra small MicroPak™ Pb-Free leadless package

W High Speed; tpp 3.5ns typ
B Low Quiescent Power; lcc < TpA

B Balanced Output Drive; 2mA Ig, —2mA Igy
B Broad V¢ Operating Range; 2V-6V

B Balanced Propagation Delays

B Specified for 3V operation

General Description

The NC7S08 is a single 2-Input high performance
CMOS AND Gate. Advanced Silicon Gate CMOS fabri-
cation assures high speed and low power circuit opera-
tion over a broad V¢ range. ESD protection diodes
inherently guard both inputs and output with respect to
the V¢ and GND rails. Three stages of gain between
inputs and outputs assures high noise immunity and
reduced sensitivity to input edge rate.

Ordering Information

Order Package | Product Code
Number Number Top Mark Package Description Supplied As
NC7S08M5X MAO5B 7S08 5-Lead SOT23, JEDEC MO-178, 3k Units on Tape and Reel
1.6mm
NC7S08P5X MAAO5A S08 5-Lead SC70, EIAJ SC-88a, 3k Units on Tape and Reel
1.25mm Wide
NC7S08L6X MACO6A PP 6-Lead MicroPak, 1.0mm Wide 5k Units on Tape and Reel

Device also available in Tape and Reel. Specify by appending suffix letter “X” to the ordering number.

@AII packages are lead free per JEDEC: J-STD-020B standard.
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Connection Diagram
Pin Assignments for SC70 and SOT23

A—L [T5]Vec
B[2]
GND 3] [T4]Y

(Top View)

Pad Assignments for MicroPak

A1D :IGVCC
B2|] [J|snNc
GND3|[] [Cf4Y

(Top Thru View)

Pin Description

Pin Names | Description
A B Inputs
Y Output
NC No Connect

Logic Symbol
IEEE/IEC
A — &
—Y
B —
Function Table
Y=AB
Inputs Output
A B Y
L L L
L H L
H L L
H H H

H = HIGH Logic Level
L =LOW Logic Level
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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 Rating
Vee Supply Voltage —0.5V to +7.0V
Ik DC Input Diode Current
@Vin<-0.5V —20mA
@ VN 2 Ve +0.5V +20mA
ViN DC Input Voltage —0.5V to Vg +0.5V
lok DC Output Diode Current
@ VOUT <-0.5V —20mA
@ Vout > Ve +0.5V +20mA
Vour DC Output Voltage —0.5V to Ve + 0.5V
lout DC Output Sourceor Sink Current +12.5mA
lccorlgnp | DC Ve or Ground Current per Output Pin +25mA
TsTta Storage Temperature —65°C to +150°C
T, Junction Temperature 150°C
T Lead Temperature (Soldering, 10 seconds) 260°C
Pp Power Dissipation @ +85°C
SOT23-5 200mwW
SC70-5 150mwW

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. ON
Semiconductor does not recommend exceeding them or designing to absolute maximum ratings.

Symbol Parameter Rating
Vee Supply Voltage 2.0V to 6.0V
ViN Input Voltage 0V to Ve
VouTt Output Voltage 0V to Ve
Ta Operating Temperature —40°C to +85°C
tr, t Input Rise and Fall Time
Vee @ 2.0V Ons to 1000ns
Vee @ 3.0V Ons to 750ns
Vee @ 4.5V Ons to 500ns
Vee @ 6.0V Ons to 400ns
CITN Thermal Resistance
SOT23-5 300°C/W
SC70-5 425°C/W
Notes:

1. Unused inputs must be held HIGH or LOW. They may not float.
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DC Electrical Characteristics

Tp =-40°C
Tp =+25°C to +85°C
Symbol Parameter Vce (V) | Conditions Min. | Typ. | Max. Min. Max. |Units
ViH HIGH Level Input 2.0 1.50 1.50 \Y
Voltage 3.0-6.0 0.7 x Vee 0.7 xVee
ViL LOW Level Input 2.0 0.50 0.50 \Y
Voltage 3.0-6.0 0.3x Ve 0.3x Ve
Vou |HIGH Level Output 2.0 |log=—20uA, 1.90 2.0 1.90 Y%
Voltage 30 |YN=ViH 290 | 3.0 2.90
4.5 4.40 4.5 4.40
6.0 5.90 6.0 5.90
30  |[ViN=Vm 268 | 2.85 2.63
lon =—1.3mA
45 |ViN=Vig, 418 | 435 413
lon = —2mA
6.0 |Vin=Vi 568 | 5.85 5.63
IOH =-2.6mA
VoL | LOW Level Output 2.0 |loL=20uA 0.0 0.10 0.10 v
Voltage 30 |YN=ViL 00 | 010 0.10
4.5 0.0 0.10 0.10
6.0 0.0 0.10 0.10
3.0 VlN :V|H orV||_, 0.1 0.26 0.33
lon = 1.3mA
4.5 V|N =V|H or V||_, 0.1 0.26 0.33
|o|_ =2mA
6.0 V|N =V|H or V||_, 0.1 0.26 0.33
|o|_ =2.6mA
IIN Input Leakage 6.0 Vin=Vce, GND £0.1 1.0 MA
Current
lcc | Quiescent Supply 6.0 |Vin=Vee GND 1.0 10.0 pA
Current
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P
AC Electrical Characteristics g
Ta =—40°C &
Tp=+25°C to +85°C Figure |
Symbol Parameter Vce (V) | Conditions | Min. | Typ. | Max. | Min. | Max. | Units | Number =
tpLh, tpyL | Propagation Delay 5.0 C_ =15pF 3.5 15 ns Figure 1 é’
20 |C_=50pF 20 | 100 125 Figure 3 g
3.0 11 | 27 35 ‘g
4.5 8 20 25 @
6.0 7 17 21 %
trep, trye | Output Transition 5.0 C_ =15pF 3.0 10 ns Figure 1 N
Time 20 |C_=50pF 25 | 125 155 Figure 3 5
3.0 16 35 45 g
4.5 11 25 31 >
6.0 9 21 26 %
CiN Input Capacitance Open 2 10 10 pF (o)
Cpp Power Dissipation 5.0 @ 6 pF Figure 2 g.-
Capacitance
Note:

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

AC Loading and Waveforms

INPUT O——

Vee

—

OUTPUT

o

L

C_ includes load and stray capacitance
Input PRR = 1.0 MHz; t,,, = 500 ns

Figure 1. AC Test Circuit

INPUT O——

Input = AC Waveform;
PRR = variable; Duty Cycle = 50%

Figure 2. Iccp Test Circuit

%
=

t,=6ns

INPUT

OUTPUT

10%

|<— —»I [t =6ns
Vee
90% 90%
50% 50%
ol GND

Figure 3. AC Waveforms

www.onsemi.com

5



Tape and Reel Specifications
Tape Format for SC70 and SOT23

Package
Designator Tape Section Number Cavities Cavity Status Cover Tape Status
M5X, P5X Leader (Start End) 125 (typ.) Empty Sealed
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]
Ko —»] |—
0.157 TYP.
0.079£0.002 TYP. | | |
[2.0£0.05] | | [4] | 0[802? |‘_
' ' v 7!
| %
1@ - -
| B AT TYP. 7
W H A TANGENT —
i = j POINTS —‘\;
_} E-@_}-g-_!-_}- » (E_ :
i oo -
i i :
1 | .
~— P1TYP —>
SECTION B-B
DIRECTION OF FEED
A TYP
@ TANGENT POINTS CAVITY
||~ SYMM
30 MAX TYP |
EFE TR S !
— T T e — R 1.181 MIN. |
[30] |
SECTION A-A \
__________ —
BEND RADIUS NOT TO SCALE
Package Tape Size Dim A DimB DimF Dim K, Dim P1 DimW
SC70-5 8mm 0.093 0.096 0.138 £ 0.004 | 0.053 £ 0.004 0.157 0.315 £ 0.004
(2.35) (2.45) (3.5+0.10) | (1.35+0.10) (4) (8+0.1)
SOT23-5 8mm 0.130 0.130 0.138 + 0.002 | 0.055 + 0.004 0.157 0.315+£0.012
(3.3) (3.3) (3.5 + 0.05) (1.4 £0.11) (4) (8 +0.3)
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Tape and Reel Specifications (Continued)

Tape Format for MicroPak

Package Designator Tape Section Number Cavities | Cavity Status | Cover Tape Status
L6X Leader (Start End) 125 (typ.) Empty Sealed
Carrier 5000 Filled Sealed
Trailer (Hub End) 75 (typ.) Empty Sealed
— 400 =
2.00— r— ——[ 4.00 ]__/61.50+g'10 Bﬁ - 1.75+0.10
T |
A | D O 1 fan
Y| YT P A% i o ax.
8.00 +g:1;g A } 3.50+0.05 1.15+0.05
t - -
Pin 1
\ B
20.500.05 SECTION B-B
DIRECTION OF FEED ——M—= SCALE:10X
r 0.254+0.020
5° MAX"‘ ‘— 0.70+0.05
Tl bl Gl G
—- +=—1.60+0.05
SECTION A-A
SCALE:10X
Reel Dimensions inches (millimeters)
—] |- W1
|
TAPE SLOT

A N JRR | | —
! DETAIL X DETAIL X _>” L W
SCALE: 3X J L W:
Tape Size| A B C D N w1 w2 w3
8mm 7.0 0.059 | 0.512 | 0.795 | 2.165 | 0.331 + 0.059/-0.000 0.567 W1 + 0.078/-0.039
(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

—

(0.30) ‘

~— 0.95 —

~— 0.95 —

580
i
i B]
\ \
3.00
+ + + | 2.60
1.70
1.50
1 [ 2 ] —1+—
N 1
0.50
050
| [190] [©]o.20®[C[A[E]
TOP VIEW
1.45 MAX

L B

—| 0.70 |~

LAND PATTERN RECOMMENDATION

/SEE

DETAIL A

-

|

L

o.10]c]

GAGE PLANE
/ 0.25

0.60 REF

\\ SEATING PLANE

0.22 J

0.08

NOTES: UNLESS OTHEWISE SPECIFIED

A) THIS PACKAGE CON

FORMS TO JEDEC

MO-178, ISSUE B, VARIATION AA,
B) ALL DIMENSIONS ARE IN MILLIMETERS.

C) MAO5Brev5

Figure 4. 5-Lead SOT23, JEDEC MO-178, 1.6mm
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Physical Dimensions (Continued)

l~——2.00+0.20
ki 3
A4+ —+— 4 1.25+0.10
¥;E: L]
0.30
(0.25) — L - Lo.w&s
i [ ]0.10@[A[B]
LAN
1.00
0.80
T 1 1.10
0.80
H o
0.10 ¥ [&]o.10[c]
él 0.00
SEATING
PLANE

0.25
0.10

GAGE
PLANE
(RO.10)
0.20 \\\ 444414£
| v
0.46
B 30°
0.26 3
DETAIL A
MAAOSAREVS SCALE: 60X

i | | 0.50 MIN
] 7]
Tk
I

>LOAO MIN

D PATTERN RECOMMENDATION

SEE DETAIL A\

=4 ~

NOTES: UNLESS OTHERWISE SPECIFIED

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

) ALL DIMENSIONS ARE IN MILLIMETERS.

) DIMENSIONS DO NOT INCLUDE BURRS
OR MOLD FLASH.

O @

Figure 5. 5-Lead SC70, EIAJ SC-88a, 1.25mm Wide
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Physical Dimensions (Continued)

2X
S o0s[c 5]
2X (1
| | | ™ 0.05|C
F+T F+T T+T
S I T
LTJ LTJ LTJ [j (049)#7 _ _
- - 1.00 : ‘ 1
/JH rlw rlw SXJ—
AR (0.75)
L*J LfJ LfJ
! ! ! v © Lz) | L
TOP VIEW xy o [ ]] T
— 0.55MAX / (0.30)
PIN 1 6X
//10.05|C
9.09 RECOMMENED
— — £ ' LAND PATTERN
Y b |©>]o05]|C
—c] 0.45
0.35
| |._025
5l 0.15 6X
DETA'LA\ = & [010@]C[B[A]
0.05(M)|C
035
U e
| [] [] 230 5X DETAIL A
jjf i f 0.075 X 45° PIN 1 TERMINAL
(0.05) ‘ 4» (0.13) CHAMFER
6X 4X
BOTTOM VIEW
Notes:

1. CONFORMS TO JEDEC STANDARD MO0-252 VARIATION UAAD
2. DIMENSIONS ARE IN MILLIMETERS
3. DRAWING CONFORMS TO ASME Y14.5M-1994

MACOG6AREVC
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http://www.fairchildsemi.com/packaging/

ON Semiconductor and J are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
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.
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.
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