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SEMICONDUCTOR ™™

NC7SU04
TinyLogic— HS Unbuffered Inverter

General Description Features

The NC75U04 is a single special purpose CMOS Inverter. m Space saving SOT23 or SC70 5-lead package
The inverte(_circuit is_ designed wi_th a Singlt_e unbuffere_d m Ultra small MicroPak™ leadless package
stage to facilitate use in c_rys_tal os_cnlator &_:ppl_lcatlons. It is u Unbuffered for crystal oscillator applications
not intended for use in logic inversion applications. Low Qui o . 1en

Advanced Silicon Gate CMOS fabrication assures high & W uiescent Ow_er' ce= e

speed and low power circuit operation over a broad Ve~ ™ Balanced Output Drive; 2 mA I, -2 mA lgy
range. ESD protection diodes inherently guard both input Broad V¢ Operating Range; 2V-6V
and output with respect to the Ve and GND rails.

m Balanced Propagation Delays
m Specified for 3V operation

Ordering Code:

Order Numb Package Product Code Pack b ot s lied A
er Number Number Top Mark ackage Description upplied As

NC7SU04M5X MAOSB 754 5-Lead SOT23, JEDEC MO-178, 1.6mm 3k Units on Tape and Reel

NC7SU04P5X MAADSA sS4 5-Lead SC70, EIAJ SC-88a, 1.25mm Wide |3k Units on Tape and Reel

NCTSU04LEX MACOBA E5 6-Lead MicroPak, 1.0mm Wide 5k Units on Tape and Reel

Logic Symbol Connection Diagrams

IEEE/IEC Pin Assignments for SOT23 and SC70

b — 1 P NclI[ "’::
[T

Pin Descriptions

Pin Names Description CND !
A Input ]
v Output (Top View)
NC Mo Connect Pad Assignments for MicroPak

Function Table

NC‘lD I:]E Vee

Y-A
Input QOutput A 2 |:| |:| 5 NC
A Y
L H eno 3|] [f4 v
H L
H = HIGH Logic Level
L = LOW Logic Level (Top Thru View)

TinyLogic— is a registered frademark of Fairchild Semiconductor Corporation
MicroPak™ are frademarks of Fairchild Semiconductor Corporation.

® 2004 Fairchild Semiconductor Corporation DS012142 www. fairchildsemi.com
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NC7SU04

Absolute Maximum Ratingsote 1)

Supply Voltage (V¢c)
DC Input Diode Current ()
@V = -05V
@ VN 2 Ve +0.5V
DC Input Voltage (V)
DC Output Diode Current (lgk)
@ Voyr <-05V
@ Vour > Ve +0.5V
DC Output Voltage (Voyr)
DC Output Source
or Sink Current (lgyt)
DC Vi or Ground Current
per Output Pin (Igc o lanp)
Storage Temperature (Tgrg)
Junction Temperature (T )
Lead Temperature (T|);
(Soldering, 10 seconds)

-0.5V to +7.0V

-20 mA
+20 mA

-0.5V 1o Voo + 0.5V

-20 mA
+20 mA

-0.5Vto Ve + 05V

+12.5 mA

DC Electrical Characteristics

+25 mA
-65°C to +150°C

150°C

260°C

Recommended Operating
Conditions (Note 2)

Supply Voltage (Vcc)

Input Voltage (V)

Output Voltage (VgyT)

Operating Temperature (T4)
Thermal Resistance (8,4)

S0OT23-5
SC70-5

Note 1: Absolute maximum ratings are those values beyond which damage
fo the device may occur. The databook specifications should be met, with-
out exception, to ensure that the system design is reliable over its power
supply, temperature, and outputfinput loading variables. Fairchild does not

2.0V to 6.0V
OVtoVee
OVtoVee
-40°C to +85°C

300°C/W
425°C/IW

recommend operation of circuits outside databook specifications.
Note 2: Unused inpuis must be held HIGH or LOW. They may not float.

Vee Tp=+25°C Ty =-40°C to +85°C
Symbol Parameter _ _ Units Conditions
(V) Min Typ Max Min Max
Vig HIGH Level Input Voltage 20 1.70 1.70
30 245 245
45 360 360 v
6.0 480 480
Vi LOW Level Input Voltage 20 0.30 0.30
30 0.50 0.50
45 0.90 0.90 v
6.0 1.20 1.20
Von HIGH Level Qutput Voltage 20 1.80 20 1.80
30 25 30 250 v lop =-20 =A
45 4.00 45 4.00 Vi =V
6.0 550 59 550
Vpy=GND
30 268 282 263 lopy=-1.3mA
45 418 433 413 v lop =-2 mA
6.0 568 576 563 lopy=-2.6mA
VoL LOW Level Output Voltage 20 0.00 0.20 0.20
30 0.00 0.50 0.50 lo, =20 <A
45 0.01 0.50 0.50 v Vin=Vin
6.0 0.04 0.50 0.50
Vin=Vee
30 0.1 0.26 0.33 v loL=1.3mA
45 0.12 0.26 0.33 lo, =2 mA
6.0 0.15 0.26 0.33 lo, =2.6 mA
I Input Leakage Current 6.0 0.1 =1.0 =A |V =Vee GND
lzc Quiescent Supply Current 6.0 1.0 10.0 =A |V =Vee GND
www.fairchildsemi.com 2




AC Electrical Characteristics

Symbol Parameter Vee Ta=25C Ta=40Cto-85°C Units | Conditions Figure
) Min Typ Max Min Max Number

toLn, Propagation Delay 5.0 3 15 ns |C_=15pF

tan 20 17 100 125 )
30 9 27 35 Figures
45 7 20 2 ne | Co=s0pF '
6.0 65 17 21

trin, Qutput Transition Time 50 4 10 ns |C_=15pF

traL 20 25 125 155
30 16 35 45 Figures
45 12 25 31 ns |Co=s0pF | 13
6.0 10 21 26

Cin Input Capacitance Open 2 10 10 pF

Cep Power Dissipation Capacitance| 5.0 4 pF | (Note 3) Figure 2

Note 3: Cpp is defined as the value of the intemnal equivalent capacitance which is derived from dynamic operating current consumption (lozp) at no output
loading and operating at 50% duty cycle. (See Figure 2.) Cgep is related to Ioop dynamic operafing current by the expression:
lceo = (Cro){Vec)ifin + (Igstatic).

AC Loading and Waveforms

Ve

INFUT OJTPUT

Nyl

<

Gy includes load and siray capacitance
Input PRR = 1.0 MHz; tyy = 500 ns
FIGURE 1. AC Test Circuit

WTPUT

g

—_ FIGURE 3. AC Waveforms

Input = AC Waveform;
PRR = variable; Duty Cycle = 50%
FIGURE 2. Iccp Test Circuit

3 www. fairchildsemi.com
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NC7SU04

Tape and Reel Specification
TAPE FORMAT for SOT23 and SC70

Package Tape Number Cavity Cover Tape
Designator Section Cavities Status Status
Leader (Start End) 125 (typ) Empty Sealed
MaX, P5X Carrier 3000 Filled Sealed
Trailer (Hub End) 75 (typ) Empty Sealed
TAPE DIMENSIONS inches (millimeters)
i @006 40,022 T¥3,
| |1 &540.0%)]
| - " [ -
| G OOTHEO D02 T4, P L.a8d b0k
B .J'_ 20k, 08) | 8] [.781 [u.2 ~
1 i 5]
- - e - 4
P06 o
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w b ! | LY TGN Lo
4 - W] — ] [ NS \
SFte e I g
f =z
q | | !
b e ]
. SECTON B=R
CRECTION OF 20D -
AT -
W TANGERT 20 NTS CaITY
L TR
(CRTERIT ]

|

o U

i ) el

SECTION A=A
BIND FADIUS NOT TO SCALE
Package Tape Size DIM A DIM B DIMF DIM K, DIM P1 DIMW
3C70.5 8 mm 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) | (1.35x0.10) 4) (8x0.1)
307235 8 mm 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)
www fairchildsemi.com 4




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

LBX Carrier 5000 Filled Sealed

Trailer (Hub End) 75 (typ) Empty Sealed

2 4.;: 4.00 /““ "’0"3'10 B 1754010
4 1 : i 1. A
I
N O 1P
1 A ! 5° MAX.
amq_-g,:lg A j 3.80:0.05 1154005
- e —
Pin1
B
\' 0504005 SECTION B-B
DIRECTION OF FEED ———————= SCALE:10X

5‘MAX"1"“

r 0.254:0.020
r 0.70+0.05

]

[/ um{li‘f—;

= p=—1.60:+:0.05

SECTION A-A
SCALE:10X

REEL DIMENSIONS inches (millimeters)

IAPE SLOT

A _4n
o r
! DETAIL X DETAIL X J L Wy
SCALE: 3X J L ",
Tape A B [ D N W1 w2 w3
Size
8 mm 7.0 0059 | 0512 | 0795 | 2165 |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)

www. fairchildsemi.com
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NC7SU04

Phy5i03| Dimensions inches (millimeters) unless otherwise noted

3.00
2.80 {A]
5 4
i T
| 3.00
17 H T 170 2
1.50
e
0.95 g-gg
[7.40] ¢ [o20®@[c]a[s]

oo
e
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o |-

LAND PATTERN RECOMMENDATION

[SI:I: UETAIL A
————

r — I i
1.25 1.40 I
0.90 .95 |
e — _ | A [\t
o] T ool
S[o0][c] '

GAGE PLANE
/ 0.25

‘{
\ 086 | \_
035 SEATING PLANE

0.60 REF 1=

DETAIL A

NOTES: UNLESS OTHERWISE SPECIFIED

A) THIS PACKAGE CONFORMS TO JEDEC
MO-178, ISSUE B, VARIATION AA,
DATED JANUARY 1999,

B) ALL DIMENSIONS ARE IN MILLIMETERS.

MAO5BRevC

5-Lead SOT23, JEDEC MO-178, 1.6mm
Package Number MAO5B

www fairchildsemi.com 6




Phy5i08| Dimensions inches (millimeters) unless otherwise noted (Continued)

-—-1— 0.65
fmt—— 2.0020.20 — et J
-—-++-l— Ea R] b min
H _H }
5 4 1.9
[ 1.25+0.10 2.10:0.10
oz 3 % uelaelgy
P A A
Je—— 04min
025 —mmt bt} | fu—0.20*3 32
| @ [rax0.1@) /_ SEE DETAIL A
} 4 \\ 025
O, 0.95:0.15 [ \ _'I__o.w
\ ! _‘
AN
N T
i I *
| B e
max 0.1
RO.14
GAGE PLAME
HU."J\
v N t
Z |—/ L/ 020
-
“\ 6.00"—ga %‘/ T
0.45
010 T
e 0.125 NOMINAL
DETAIL A
NOTCS:

A CONFORMS TO EIAJ REGISTERED QUTLINE DRAWING SCB8A.
B. DIMENSIONS RO NCT INCI UDF BURRS OR MOI 1 FI ASH.
. DIMENSIONS ARE IN MILLIMETERS.
5-Lead SC70, EIAJ SC-88a, 1.25mm Wide
Package Number MAAOSA

MAAQSARevC

www. fairchildsemi.com
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NC7SU04 TinyLogic—~ HS Unbuffered Inverter

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

0.55 MAX
|//|0,10 Cc
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~— 0.5

— 0.7

5X CI 49 B -
X 0 52 1 —
T

6X 0.3 —

RECOMMENDED
LAND PATTERN

Detail A

sxg' —_I |
2

BOTTOM VIEW
Notes:

[4]0.150) A[BO)[cE)|

(0.05) 6X

co
wh

CHAMFER
DETAIL A
PIN 1 LEAD

1. JEDEC PACKAGE REGISTRATION IS ANTICIPATED

2. DIMENSIONS ARE IN MILLIMETERS

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

MACO06ARevB

6-Lead MicroPak, 1.0mm Wide
Package Number MACOBA

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. A critical component in any component of a life support

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.

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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