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Low Voltage Quad 2-Input NAND Gate
with 3.6V Tolerant Inputs and Outputs

General Description
The VCXO00 contains four 2-input NAND gates. This prod- m 1.2V to 3.6V V¢ supply operation

uct is designed for low voltage (1.2V to 3.6V) V¢ applica-
tions with 1/0O compatibility up to 3.6V.

Features

m 3.6V tolerant inputs and outputs

" tpp

The VCXO0O0 is fabricated with an advanced CMOS technol-

ogy to achieve high-speed operation while maintaining low

CMOS power dissipation.

2.8 ns max for 3.0V to 3.6V V¢
Power-off high impedance inputs and outputs
Static Drive (Ign/loL)
+24 mA @ 3.0V Ve
m Uses patented noise/EMI reduction
circuitry
Latchup'performance exceeds JEDEC 78 conditions
m ESDperformances
Human body model > 2000V
Machine model > 250V
m Leadless Pb-Free DQFN package

Ordering Code:

Package L
Order Number Package Description

Number
74VCX00M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
74VCX00BQX MLPO14A |Pb-Free 14-Terminal Depopulated Quad Very-Thin Flat Pack No Leads (DQFN), JEDEC
(Note 1) MO-241, 2.5 x 3.0mm
74VCX00MTC MTC14 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
74VCX00MTCX_NL MTC14 Pb-Free 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm

(Note 2)

Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.
Pb-Free package per JEDED J-STD-020B.

Note 1: DQFN package available in Tape and Reel only.
Note 2: “_NL" indicates Pb-Free package (per JEDEC J-STD-020B). Device available in Tape and Reel only.
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74VCX00

Logic Symbol Connection Diagrams
IEEE/IEC Pin Assignments for SOIC and TSSOP
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Pin Descriptions Pad Assignments for DQFN
Pin Names Description Ay Vee
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Absolute Maximum Ratingsote 3)

Supply Voltage (V)
DC Input Voltage (V))
Output Voltage (Vo)
HIGH or LOW State (Note 4)
Vee =0V
DC Input Diode Current (I,x)
V, <0V
DC Output Diode Current (Igk)
Vo < OV
Vo> Ve
DC Output Source/Sink Current (Ig,/lo,)
DC V¢ or Ground Current per
Supply Pin (Ic¢ or Ground)
Storage Temperature Range (Tgg)

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

~0.5V to Vg + 0.5V
~0.5V 0 +4.6V

-50 mA
-50 mA
+50 mA
+50 mA

+100 mA

—65°C to +150°C

DC Electrical Characteristics

Recommended Operating

Conditions (Note 5)

Power Supply
Operating

Input Voltage

Output Voltage (Vo)
HIGH or LOW State

Output Current in lgp/lop
Ve = 3.0V to 3.6V
Ve =2.3Vito 2.7V
Ve = 1.65V to 2.3V
Vee = 1.4V to 1.6V
Vee = 1.2V

Free Air Operating Temperature (Tp)
Minimum Input Edge Rate (At/AV)

Viy = 0.8V 10 2.0V, Ve =

3.0V

1.2Vto 3.6V
-0.3Vto 3.6V

0V to Ve

+24 mA

+18 mA

+6 mA

+2 mA

+100 pA
—40°C to +85°C

10 ns/V

Note 3: The Absolute Maximum Ratings are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The.parametric values defined in the Electrical
Characteristics tables are not guaranteed at the Absolute Maximum Rat-
ings. The “Recommended Operating Conditions” table will define the condi-

tions for actual.dévice operation.

Note 4: I Absolute Maximum Rating must be observed.

Note 5: Floating or unused inputs must be held HIGH or LOW

Symbol Parameter Conditiens \:\C/)C Min Max Units
Viy HIGH Level Input Voltage 27-36 2.0
23-27 1.6
1.65-2.3 |0.65 x Ve Y
1.4-1.6 |0.65x Vee
1.2 0.65 x Ve
Vi LOW Level Input Voltage 27-36 0.8
23-27 0.7
1.65-2.3 0.35 x Ve v
14-16 0.35 x Ve
1.2 0.05 x Ve
Von HIGH Level Output Voltage loy = —100 pA 27-36 | Vgc-0.2
lon = -12 mA 2.7 2.2
lon = ~18 mA 3.0 2.4
lon = —24 MA 3.0 22
lon = ~100 pA 23-27 | Vgc-02
lon = -6 MA 23 2.0
lon = 12 mA 23 1.8 \Y
lon = ~18 mA 2.3 1.7
lon = —100 pA 1.65-23 | Ve -02
lon = —6 MA 1.65 1.25
lon = ~100 pA 14-16 | Vgc-0.2
lon = -2 MA 1.4 1.05
lon = —100 pA 1.2 Ve —0.2
3 www.fairchildsemi.com
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74VCX00

DC Electrical Characteristics (continued)

Symbol Parameter Conditions \:\i)c Min Max Units
VoL LOW Level Output Voltage loL =100 pA 27-36 0.2
loL = 12 mA 2.7 0.4
loL = 18 MA 3.0 0.4
loL = 24 mA 3.0 0.55
loL = 100 pA 23-27 0.2
lo = 12 mA 2.3 0.4 v
loL = 18 MA 2.3 0.6
loL = 100 pA 1.65-2.3 0.2
loL =6 MA 1.65 03
loL = 100 A 14-1.6 0.2
loL =2 MA 1.4 0.35
loL = 100 A 1.2 0.05
) Input Leakage Current 0<V,<3.6V 14-36 +5.0 A
loz 3-STATE Output Leakage 0<Vy<3.6V 14-28 +10 A
Vi=Vigorvy
lore! Power-OFF Leakage Current 0 < (V) Vo) < 3.6V 0 10 pA
lcc Quiescent Supply Current V| =Vcc or GND 14-36 20
Vee < (V) Vo) < 3.6V (Note'B) 14-36 +20 wA
Alec Increase in Icc per Input Vig=Vce 0.6V 27-36 750 A
Note 6: Outputs disabled or 3-STATE only.
AC Electrical Characteristics' (Note 7)
" Vee Ta =-40°C to +85°C . Figure
Symbol Parameter Conditions Units
V) Min Max Number
tpHL, Propagation Delay C| =30 pF R_=500Q 3.3+03 0.6 2.8 )
toLr 25:02| 08 37 F'El’f”zes
1.8+0.15 1.0 7.4 ns
C_=15pF, R, = 2kQ 15+0.1 1.0 14.8 Figures
1.2 1.5 37.0 3,4
tosHL Output to Output Skew C_ =30 pF, R_ =500 3.3+03 0.5
tosL (Note 8) 25402 0.5
1.8+0.15 0.75 ns
C_=15pF, R =2kQ 15+0.1 15
1.2 15

Note 7: For C_ = 50pF, add approximately 300 ps to the AC maximum specification.

Note 8: Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The
specification applies to any outputs switching in the same direction, either HIGH-to-LOW (tgsp ) or LOW-to-HIGH (tog| R)-
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Dynamic Switching Characteristics

Vee Tp=25°C
Symbol Parameter Conditions Unit

V) Typical

VoLp Quiet Output Dynamic Peak Vg C_=30pF, Vi|y=Vce, V)L =0V 18 0.25
25 0.6 \
33 0.8

Vowv Quiet Output Dynamic Valley Vo C_=30pF, Vi|y=Vce, V)L =0V 18 -0.25
25 -0.6 \
33 -0.8

Vounv Quiet Output Dynamic Valley Voy C_=30pF, Vi|y=Vce, V)L =0V 18 15
25 1.9 \
33 2.2

Capacitance

Tp=+25°C
Symbol Parameter Conditions Units
Typical
Cin Input Capacitance V=0V orVce, Vec =1.8V, 2.5V or 3.3V 6 pF
Cout Output Capacitance V, =0V or Vcc, Ve = 1.8V, 2.5V or 3.3V. 7 pF
Cpp Power Dissipation Capacitance V=0V or Ve, f=10 MHz, Vo = 1.8V, 2.5V or 3.3V 20 pF
AC Loading and Waveforms (V¢ 3.3V £ 0.3V:to 1.8V + 0.15V)
Vee
5000 Q== OPEN toLu tent
s o o L,
*
6.0V oor Voo "2 tp7 o7

FIGURE 1. AC Test Circuit

TEST SWITCH
tpLH tPHL Open
DATA 15 v Vee
IN L — GND
tp><>< tp><><
I
DATA ) v
ouT [ me
)7

FIGURE 2. Waveform for Inverting and Non-inverting Functions

Symbol Vec
3.3v+0.3V 2.5V +0.2Vv 1.8V £ 0.15V
Vi 1.5V Vecl2 Vecl2
Vo 1.5V Veel2 Veel2

5 www.fairchildsemi.com
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74VCX00

AC Loading and Waveforms (Vg 1.5+ 0.1V to 1.2V)

TEST O—
SIGNAL Qi

Vee

O— OPEN
O— GND

2k

) —
L

TEST SWITCH
tpLHs tPHL Open
tosL toLz Vee X 2 at Ve = 1.5V £ 0.1V
tpzH: tpHz GND
FIGURE 3. AC Test Circuit
DATA {5 " Vee
IN E ( £ E ( ———— GND
tp><>< tp><><
fC
DATA i) v
ouT LG 10
2]

FIGURE 4. Waveform for Inverting and Non-Inverting Functions

Symbol Vee
1.5V +£ 0.1V
Vi Vecl2
Vo Veel2

tor s touL
tozHs thz
tpzLs bz
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Tape and Reel Specification
Tape Format for DQFN

Package Tape Number Cavity Cover Tape
Designator Section Cavities Status Status
Leader (Start End) 125 (typ) Empty Sealed
BQX Carrier 2500/3000 Filled Sealed
Trailer (Hub End) 75 (typ) Empty Sealed

00XOAVL

TAPE DIMENSIONS inches (millimeters)

e i
S oD oo &b o

i
]
:
| | i
:

S e N ey N
| -

x 9155 £0.05

176 £0.01

12,00 +0.30

B—  g0s01 ai 0155005
0.30£0.05 SECTION  B-B
 A— S

PKG.SIZE «DIMAo DIMBo - DIM.Ko
SECTION. AA 35X45 [188+01[ 48%01 [ 0.9+0.1
3.0X3.0_ [ 33%0.1 | 33%0.1 | 0901
26X45 | 28%01 | 4801 ]09%0.
25%35 | 28201 | 3.8%01 ] 0.9%0.
25X30. [ 2801 [ 33201 ] 09%0.
25X25 | 28+01 | 2801 ] 0.9%0.

DIMENSIONS ARE IN MILLIMETERS
NOTES: unless otherwise specified

1. Cummulative pitch for feeding holes and cavities (chip pockets) not to exceed 0.008[0.20] over 10 pitch span.
2. Smallest allowable bending radius.

3. Thru hole inside cavity is centered within cavity.

4. Tolerance is_£0.002[0.05] for these dimensions on all 12mm tapes.

5. Ao and Be'measured on a plane 0.120[0.30] above the bottom of the pocket.

6. Ko measured from a plane on the inside bottom of the pocket to the top surface of the carrier.

7. Pocket position relative to sprocket hole measured as true position of pocket. Not pocket hole.

8. Controlling dimension is millimeter. Diemension in inches rounded.

REEL DIMENSIONS inches (millimeters)

¢ W1 Measured at Hub
W2 max Measured at Hub ? <

A
BMin _
| S E— Dia C
. Dia D
Dia A ;
,,,,,,,,,,,,,,,,, D N .
max la min
v
See detail AA DETAIL AA
v !
Tape Size A B C D N w1 W2
12 13.0 0.059 0.512 0.795 7.008 0.488 0.724
mm
(330) (1.50) (13.00) (20.20) (178) (12.4) (18.4)
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74VCX00

0.150—0.157
{3.810—3.688)

0.010—0.020

{8.25a-0.508) < r7
0

0.008—0.010
{0.203-0.254)
TYP ALL LEADS

(0.102)
ALL LEAD TIPS

8° MAX TYP
ALL LEADS

———

f

0.016 —0.050
{0.406—1.270)
TYP ALL LEADS

Physical Dimensions inches (millimeters) unless otherwise noted

0.226—0.244
{5.791-6.198)

LEAD NO. 1 /i

|DENT

0.053 -0.069
(1.346-1.753)

0.335-0.344
(8.509 —8.738)

SEATING +
PLANE T *
0.014

o= 0.050

{0-359) (1.279)

TYP

i \
i
0.008
! (0.203) e

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
Package Number M14A

..

0.010 yay
{0.258)

0,004 -0.010
{0-102—0.254)

0.014-0.020 yyp
{0.356-0.508)

M12A (REV H)
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

2.20 MAX—
140 MAX (=
3.00 3 9 =
y ie i
1 14 *
R =38 } 1.
050 TYP 81 .10

R B R T
<ZX)EW/ V. o % % Eg E EQ

rz 6
@lo]ors] TOP VIEW 0.50 TYP——I u I—o.24 v
—0.80 MAX RECOMMENDED LAND PATTERN
//]o.10]c 020)
A Jo.08[c
SO g/ f
seaTIG SIDE VIEW
PIN #1 IDENT T re rggg
N [
LS
E— = HS*MAX
iilalA

'3' l— /P hssoa
7.00) MGJ]E]

BOTTOM VIEW

NOTES:

A. CONFORMS. TQ JEDEC REGISTRATION
MO=241, VARIATION AA

B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS AND TOLERANCES PER

ASME Y14.5M, 1994
MLPO14ArevA

Pb-Free 14-Terminal Depopulated Quad Very-Thin Flat Pack No Leads (DQFN), JEDEC M0O-241, 2.5 x 3.0mm
Package Number MLP014A

9 www.fairchildsemi.com
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74VCX00 Low Voltage Quad 2-Input NAND Gate with 3.6V Tolerant Inputs and Outputs

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

PIN #1 IDENT.

0.43 TYP——J

4.4+:0.1

==

|

[ omerem

ALL LEAD TIPS

_ ALL LEAD TIPS

k2 mex) STl rososid
L ‘l L 0.10£0.05
065 019 - 030
EACEEMIRECIESY
NOTES:

A CONFORMS TO JEDEC REGISTRATION MO-153 VARIATION AB.
REF NOTE 6. DATED 7/93

B DIMENSIONS ARECIN MILLIMETERS

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

D. DIMENSIONING AND TOLERANCES PER ANSI
Y14.5M, 1982

MTCl4revD

g 1

SEATING PLANE
0.09mIn

t—l.U O—L
DETAIL A

14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC14

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

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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