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

General Description

The VCX86 contains four 2-input exclusive OR gates. This
product is designed for low voltage (1.2V to 3.6V) Vee
applications with I/O compatibility up to 3.6V

The T4VCX86 is fabricated with an advanced CMOS tech-

nology to achieve high-speed operation while maintaining
low CMOS power dissipation.

Ordering Code:

Features
m 1.2V to 3.6V V¢ supply operation

3.6V tolerant inputs and outputs
trp

3.0 ns max for 3.0V to 3.6V Ve
Power-off high impedance inputs and outputs
m Static Dnve (lop/lo)

24 mA @ 3.0V Ve
Uses proprietary noise/EMI reduction circuitr
m Latchup performance exceeds JEDEC 78 conditions
m ESD performance:

Human body model = 2000V

Machine model > 250V
Leadless Pb-Free DQFN package

Order Number | Package Number Package Description

TAVCXBEM M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
T4VCX86BAX MLPO14A Pb-Free 14-Terminal Depopulated Quad Very-Thin Flat Pack No Leads (DQFN), JEDEC
(Note 1) MO-241, 2.5 x 3.0mm

T4VCXBBMTC MTC14 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4. 4mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” fo the ordering code.

Pb-Free package per JEDEC J-S5TD-020B.
Note 1: DQFN package available in Tape and Reel cnly.

® 2013 Fairchild Semiconductor Corporation DS500163

www. fairchildsemi.com
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74VCX86

Logic Symbol Connection Diagrams
IEEE/IEC Pin Assignments for SOIC and TSSOP
Ay — =1 ., . Ly 16
By — B‘: 5 F ] - MLc
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Pin Descriptions Pad Assignments for DQFN
Pin Names Description Ag Vce 141
AL Bp Inputs U @ 13 :| U =P
Cn Outputs Bo B @ A2
DAP No Connect Oo D @ B2 - D O
Note: DAP (Die Attach Pad) D) @0, A (O
B4 B @Aa m P ]
oi[®) Cles 57 s
M @) 1]
GND O3 3 7
(Top View) (Bottom View)
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Absolute Maximum Ratingsnote 2)

Supply Voltage (V) —0.5V to +4 6V
DC Input Voltage (V)) —0.5V to +4 6V
Output Voltage (Vo)

HIGH or LOW State (Note 3) -0.5V to Ve +0.5V

Veo=0V -0.5Vto +4 .68V
DC Input Diode Current () Vi < OV =50 mA
DC OQutput Diode Current (Igx)

Vg <OV -50 mA

Vo =Vee +50 mA
DC Qutput Source/Sink Current

(lon/loL) +50 mA
DC Ve or GND Current per

Supply Pin (Ige or Ground) +100 mA
Storage Temperature Range (Tgrg) -65°C to +150°C

DC Electrical Characteristics

Recommended Operating
Conditions (Note 4)

Power Supply

Operating 1.2V to 3.6V
Input Voltage 0.3V to +386Y
Qutput Voltage (Vg)

HIGH or LOW State 0V to Ve
Output Current in lop/lop

Veo=3.0Vio 36V +24 mA

Vec=23Vio 27V +18 mA

Veo=165Vi0 2.3V +6 mA

Vee=1.4Vio 168V +2 mA

Vee=12V +100 pA
Free Air Operating Temperature (T,) -40°C to +85°C
Minimum Input Edge Rate (At/AV)

Vin=0.8V 10 2.0V, Ve = 3.0V 10 nsiV

Note 2: The Absolute Maximum Ratings are those values beyond which
the safety of the device cannot be guaranieed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the Absoclute Maximum Rat-
ings. The “Recommended Operating Conditions” fable will define the condi-
tions for actual device operation.

Note 3: I Absolute Maximum Rating must be ocbserved.
Note 4: Floafing or unused inputs must be held HIGH or LOW.

Symbol Parameter Conditions \:;;: Min Max Units
Vi4 HIGH Level Input Voltage 27-386 20
23-27 16
165-23 | 0.65 = Ve v
14-16 |0.65xVoe
1.2 0.65 = Ve
ViL LOW Level Input Voltage 27-386 0.8
23-27 07
165-23 0.35 « Vg v
14-16 0.35 « Vep
1.2
Voy HIGH Level Output Voltage lon=-100 pA 27-36 | Vee-02
lgn=-12 mA 27 22
lgn=-18 mA 30 24
lgn = -24 mA 30 22
lgn = -100 pA 23-27 | Vee-02
los = -6 mA 23 20
lgn=-12 mA 23 18 v
lgn = -18 mA 23 1.7
lgy=-100 pA 165-23 | Vee-02
lgy=-6 mA 1.65 1.25
lgn = -100 pA 14-16 | Vge-02
low = -2 mA 14 1.05
lgn = -100 pA 1.2 Vee-0.2

www. fairchildsemi.com
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74VCX86

DC Electrical Characteristics (continued)

Symbol Parameter Conditions \:‘(;;: Min Max Units
VoL LOW Level Output Voltage lo = 100 pA 27-386 0.2
lge =12 mA 27 04
lge =18 mA 30 04
lge =24 mA 30 055
lo =100 pA 23-27 02
lge =12 mA 23 04
lge = 18 mA 23 06 v
lg =100 pA 165-23 02
lg, =6 mA 1.65 0.3
lg =100 pA 14-16 02
lo, =2 mA 14 0.35
lg = 100 pA 1.2 0.05
I Input Leakage Current 0=V, =36V 12-36 +5.0 iy
loss Power-OFF Leakage Current 0= (V) Vg)=s36Y 0 10 Iy
lzc Quiescent Supply Current Vi =Vzz or GND 12-36 20
Vee = (V) 12-36 +20 WA
Alee Increase in |- per Input Viy=Vee 06V 27-36 750 pA
AC Electrical Characteristics (note 5)
Symbol Parameter Conditions Vee Ta-40Cto+85°C Units Figure
v) Min Max Number
ton Propagation Delay C =30 pF, R_=5000 33+03 0.6 3.0
- 25:02| 08 39 Figures
18015 10 78 ns '
C =15pF, R =2k 15101 1.0 156 Figures
12 15 39 3,4
tozHL Qutput to Output Skew C =30 pF, R_=5000 33+03 05
tosn (Note &) 25+02 05
18+015 0.75 ns
C =15pF, R =2k 15101 15
1.2 15

Note 5: For C| = 50zF, add approximately 300 ps to the AC maximum specification.

Note 6: Skew is defined as the absclute value of the difference beh the actual p

specification applies to any outpuis

ing in the same di

delay for any two separate outputs of the same device. The
 either HIGH-to-LOW (tngy, ) or LOW-to-HIGH {tog; ).

www fairchildsemi.com




Dynamic Switching Characteristics

- Vee Ta=+25C .
Symbol Parameter Conditions Units
V) Typical
Varr Quiet Qutput Dynamic Peak Vi, CL=30pF Vig=Vee, VL =0V 18 0.25
25 06 v
33 0.8
Vo Quiet Qutput Dynamic Valley Vo CL=30pF Vig=Vee, VL =0V 18 0.25
25 -0.6 v
33 -0.8
Vany Quiet Output Dynamic Valley Voy CL=30pF Vig=Vee, VL =0V 18 15
25 19 v
33 22
Capacitance
Ty =+25°C
Symbol Parameter Conditions _ Units
Typical
Cin Input Capacitance Vee =18, 25V or 3.3V, Vi =0V or V¢ 6 pF
Cour Qutput Capacitance V=0V orVeg, Voo = 1.8V, 25V or 3.3V 7 pF
Cep Power Dissipation Capacitance V=0V or Vg, 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)

Voo

O— OPEN torps bl
O— GND tozn ez

6.0V or Voo "2t toyg

TesT Q
SIGHAL @

- IEDPF

TEST SWITCH

ek trHL Open
FIGURE 1. AC Test Circuit

DATA if e Vec
IN { e GND
tpxx tpxx
DATA 4 -
ouT % mo
LB

FIGURE 2. Waveform for Inverting and Non-Inverting Functions

Symbol Vee
3.3V 0.3V 2.5V 0.2V 1.8V £ 0.15V
Vi 1.5V Veol2 Veol2
Vo 1.5V Veol2 Veol2
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74VCX86

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

Vee

2 ki O— OPEN tor s tHL

TEST O— O— GND tpzi» Yoz
SIGNAL O—| .
Voo " 2 tz tor7
TEST SWITCH
tpLy, terL Open
tF'ZL' tPLZ Vccxz atVCc= 15+01V
tpzn terz GND
FIGURE 3. AC Test Circuit
[
DATA )3 v Vec
mi
IN {4 GND
tpxx 1|:J:<}<
[C
DATA ) m
out {4 no
J ¥

FIGURE 4. Waveform for Inverting and Non-Inverting Functions

Symbol Vee
1.5V 01V

Vi Veel2

Vo Veel2
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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

TAPE DIMENSIONS inches (millimeters)

ADent
100008

| "

fﬁl_'ézﬂﬁ

450+ 010

o oo oo & @ o

1200 £ 0.30

| Ty
¥

ar5:010

=

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.

g8 a0
PKG. SIZE DIM.Bo DIM.Ko
35X4 4801 [09+0
3.0X3. 33%0. 0910,
25X 4. 4810 0.9+0.
25X3. 38+0 0.9+0.
2.5 X 3. 3.3+0.1]09%0.1
25X2. 28+01]09+0.1

DIMENSIONS ARE IN MILLIMETERS

4. Tolerance is £0.002(0.05] for these dimensions on all 12mm tapes.

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

B. 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
B Min > 4
— A X # DiaC
DiaD
Dr::: Dia N 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) (150) (13.00) (20.20) (178) (12.4) (18.4)
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1.2 MAX +0 15 SEE DETAIL A
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0.20

E‘[OOQ
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12.00° TOP & BOTTOM
FRONT VIEW

NOTES: GAGE PLANE
A. CONFORMS TO JEDEC REGISTRATION MO-153,

VARIATION AB, REF NOTEG A4 d —L
B. DIMENSIONS ARE IN MILLIMETERS. 0.09 MIN 0.25
C. DIMENSIONS ARE EXCLUSIVE OF BURRS, 0°-8° 0 6+O - I

MOLD FLASH, AND TIE BAR EXTRUSIONS N\ SEATING PLANE
D. DIMENSIONING AND TOLERANCES PER ANSI 00 DETAIL A

Y14.5M, 20009.

E. LANDPATTERN STANDARD: SOP65P640X110-14M.
F. DRAWING FILE NAME: MKT-MTC14rev7.
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RECOMMENDED LAND PATTERN

NOTES:

A. CONFORMS TO JEDEC REGISTRATION
MO-241, VARIATION AA

B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS AND TOLERANCES PER
ASME Y14.5M, 2009.

D. LAND PATTERN RECOMMENDATION IS
EXISTING INDUSTRY LAND PATTERN.

E. DRAWING FILENAME: MKT-MLP14Arev2.
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