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Inputs and Outputs

Features

W 1.2V to 3.6V V¢ supply operation
W 3.6V tolerant inputs and outputs
B tpp:
— 2.8ns max. for 3.0V to 3.6V V¢
B Power-off high impedance inputs and outputs
B Static Drive (Ion/lo)
— #24mA @ 3.0V V¢
B Uses proprietary Quiet Series™ noise/EMI reduction
circuitry
B Latchup performance exceeds 300mA
B ESD performance:
— Human body model > 2000V
— Machine model > 250V
B Leadless DQFN package

December 2013

Low Voltage Quad 2-Input AND Gate with 3.6V Tolerant

General Description

The VCXO08 contains four 2-inp** .NL _ tes. This prod-
uct is designed for low voltace ( 2V to & V) Ve appli-
cations with 1/0 compati*® .y up to. 6V.

The VCXO08 is fz'rica < .vith an advanced CMOS
technology to.achie  hig spe< operalioh wtille main-
taining low Ci. DS pov  rdi.  pation

Ordering I o..na. »n

1. DQFN package available in Tape and Reel only.

| _Package N O
C'>rN mbo- Number Package Description
WVCX0 1 M14A [14-Leas Sraait Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150"
| Narzaw
74v. LeBQX() MLF14A : 14-Terminal Depopulated Quad Very-Thin Flat Pack No Leads (DQFN),
|.!EDEC MO-241, 2.5 x 3.0mm
TAVZROIMTC MTCA4 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153,
4.4mm Wide
Neie:

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 Diagrams
Pin Assignments for SOIC and TSSOP

-/
A 1 = Ve
By =2 ’_ﬁ 2 A,
0y = ﬁ E1—2 B
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Pad Assignments for DQFN
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Pin Descr. *
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Note:-2A” (Die Attach Pad)

Logic Symbol

IEEE/IEC

&
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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 +4.6V
V| DC Input Voltage —0.5V to 4.6V
Vo DC Output Voltage
HIGH or LOW State®® —0.5V to V+0.5V
Vee =0V —0.5V to +4.6V
i DC Input Diode Current, V; < 0V o —50mA
loc | DC Output Diode Current | W 4 -
Vo <OV -G0mA
Vo > Vg h L T+50mA
lon/loL | DC Output Source/Sink Current A U —| \ . +50mA
Iccor GND | DC V¢ or Gound Current per Supply Pin | +100mA
Tstg Storage Temperature Range N g T Y —35°C to +150°C
Note:

2. | Absolute Maximum Rating must be observc

. 9 \
Recommended Operatin, <. 2di ‘ons

operating conditions are s “ed

recommend exceeding ! 2mordesi, .0 absolute wiiaximum ratings.

The Recommended Operating Cc ditions | »le . _finesthe conditione.doractual d=vice operation. Recommended
ensur  optimal perfcrinance o the datasheat specifications. Fairchild does not

3. Floating or unused inputs must be held HIGH or LOW

Symbol | » Parameter | \J Rating

Veed | _ oply Upera_t?ng_ _C \ " ___ 1.2V to 3.6V

" 'In_r‘ +\V < age —0.3V to 3.6V

" Vo . | utputValiage, HIGHOGL LOW Stats | 0V to Vg
i g/ e __Outpuf Current \ v

Vde = 3.0V to 36V +24mA

L Vg =23V to 27V +18mA

Vog = 1.6517 15 2.3V +6mA

Voo = 1.4V40 1.6V +2mA

Vo =1.2V +100pA

Ta Free Air Operating Temperature —40°C to +85°C

At/ AV Minimum Input Edge Rate, V| = 0.8V to 2.0V, V¢ = 3.0V 10ns/V

Note:
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DC Electrical Characteristics
Symbol Parameter Vee (V) Conditions Min Max Units
ViH HIGH Level Input Voltage 2.7-3.6 20 \Y,
2.3-2.7 1.6
1.65-2.3 0.65 x Ve
1.4-1.6 0.65 x Ve
1.2 0.65 x Ve
VL LOW Level Input Voltage 2.7-3.6 0.8 \Y
2.3-2.7 0.7
1.65-2.3 0.35 x Ve
1.4-1.6 U0 Ve
1.2 0.05 /oo
Voy | HIGH Level Output Voltage | 2.7-3.6 |lgp =—100pA = LL_ R
27 |loy=—12mA QU 4 1\ \
30 |lop=-18mA B \\
30 |lon=-24mA " 122 N
2327 |loy==18 Vea SR
23 [ld=mA 2.0 < _
2.3 L = —TRA 1.8 » &
200 |10 = —18nA /. AN | ~\
3620 [ 15, 1002\ D V™ -oal\'
650 on=-OmA ol
M.a6 |[Iofasttopa [\ [ he0.2
14 _L'{);;—zr..A _\ 105
I AR lor= K100pA 5 Vee - 0.2
VoL |LOY _ elC nutVi age + 27436 «lg = 100uA 0.2 v
N 2\, = (OnA 0.4
(307 Lo =8ma 0.4
P 3.0 (Sl = 24mA 0.55
L_?.g-é? lo = 100pA 0.2
YK lo = 12mA 0.4
) 23 loL = 18mA 0.6
1.65-2.3 |lo_ = 100pA 0.2
1.65 |lo.=6mA 0.2
1.4-1.6 |lo. = 100pA 0.2
1.4 loL = 2mA 0.35
1.2 lo, = 100uA 0.05
I Input Leakage Current 1.2-36 |(0<V,<3.6V +5.0 MA
loFrF Power-OFF Leakage Current 0 0<(V|,Vp)<3.6V 10 MA
lcc Quiescent Supply Current 1.2-3.6 |V,=Vcor GND 20 MA
Ve <V < 3.6V +20
Alce | Increase in I per Input 27-36 |Viu=Vcc-0.6V 750 MA
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AC Electrical Characteristics®

Tp =-40°C to
+85°C Figure
Symbol Parameter Vee (V) Conditions Min. Max. | Units | Number
tpHL, tpLy | Propagation Delay | 3.3 £ 0.3 |C| =30pF, R =500Q 0.6 2.8 ns Fig. 1
25+0.2 0.8 3.7 Fig. 2
1.8+0.15 1.0 7.4
1.5+0.1 |C_=15pF R =2kQ 1.0 14.8 Fig. 3
1.2 1.5 37.0 Fig. 4
tosHL: tosLy | Output to Output | 3.3 0.3 |C_ = 30pF, R, = 500Q 0.5 "
Skew!® 25%02 0.5 !
18+0.15 75
15£0.1 |C_=15pF, R, = 2kQ >4
1.2 'l +_ 2 _\\
Note:
4. For C_ = 50pF, add approximately 300ps to the AC Maximum: »~cific. ‘on.

5. Skew is defined as the absolute value of the difference he
outputs of the same device. The specification applies” . any
HIGH-to-LOW (togp ) or LOW-to-HIGH (tog H)-

cel e« ! propagation delay for.aay two separate
utpe  switching in thesame direction, eithar

Dynamic Switching Characteric 'c.

1 Tp = 25°C
Symbol _amg ar Vee (V) Conditicns Typical Unit
VoLp | Quiet Ou_ ut Dynamic Feak Ver " 1,80\02, = 200K = Ve, 0.25 Vv
sl (ViG 0.6
NEEE\’ 0.8
Qui =7 put Dynamic Valley Ve .C C, =30pF, V|4 =Vce, -0.25 \Y
(Vs V=0V ~0.6
- 33 0.8
L Vov | Guiet Output Dynamic Vallay Vo 18 | CL=30pF, Viy=Vece, 15 v
25 |Vi=0vV 1.9
3.3 22
Capacitance
Ty =+25°C
Symbol Parameter Conditions Typical Units
Cin Input Capacitance V=0V orV¢g, Ve = 1.8V, 2.5V or 3.3V 6.0 pF
Cout Output Capacitance |V, =0V or V¢, Ve = 1.8V, 2.5V or 3.3V 7.0 pF
Cpp Power Dissipation V=0V orV¢c, f=10MHz, Ve = 1.8V, 2.5V or 3.3V 20.0 pF
Capacitance

©1999 Fairchild Semiconductor Corporation
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AC Loading and Waveforms (V¢ 3.3V £ 0.3V to 1.8V £ 0.15V)

Vee
O— OPEN toL s oKL

5000
TEST O— O— GND tozy s toHz

DuT } I |ﬂ
SIGNAL I
o_f 6.0V or Vee *2 oy tpyz
- :|:30 pF 5000

Test Switch
tpLHs tPHL Open

Figure 1. AC Test Circuit

DATA - X—V - Ve
IN - = 5ND
-] x |<— —>|tp>(t\ lt-
0" -— -— T —\;¥v ‘\"no"

{ Ve

“e-lol |33V 03V 25V#02V | 1.8V +0.15V
| Vi Yt I\ 2 Vo ! 2
F . < 15V "\ | Veg!2 Ve !/ 2

Figure Z.Waveform Tor 'nverting and Non-inverting Functions
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AC Loading and Waveforms (v 1.5+ 0.1V to 1.2V)

Vee
2k O— OPEN
TEST O— DUT O— GND
siGNAL o—] 2T ) l T No— v, *2
— I 15pF 2kQ
Test Switch
tpLh, tPHL Open
tPZL' tPLZ VCC X 2 at VCC =1.5V + 0.1V —I
tpzh: trHz GND Y
Figure 3. AC Test Circu
DATA

IN

- — v - (CC

1 L
—=| Soxe

DA A T DK \ N /
(7 s L

e & QN L %

|\ symbol) " [ 1BV 0.4V
| Vi ' Vee/ 2

'L Vs \ 1| Ve !/ 2

Figure 4. Waveiorm for Inverting and Non-Inverting Functions

tLus touL
tozhs tHz
ozl tpLz
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Tape and Reel Specification
Tape Format for DQFN

NOTES: unless otherwisa -ifiec

1. Cummulative pitc
2. Smallest allowabl
3. Thruhe .. Jeca :iscer ed withirn cauity.

4. Toler: eis 7202\ . these1imerizions on Al i2rm tapes

54 an d on a planzC.122[0.30] abcve tt e bottom oF tize pocket.
6. Kk neasured fro
" Po. tpc

¢ ‘ont ‘ng dimensici Is milimeter..Dieniension in inches rounded.

ior feeding ho..
endingr ‘us.

~as>

Ree. ~ .nensions iiches (milirieters)

W2 max Measured at Hu >

b >

a plane on the iniside bottom oithe pocket o the wp surface of the carrier.
clative to sprecket holeineactired as true position of pocket. Not pocket hole.

. cavities (chip pockets) riot to:exceed 0:90%10.20] over 10 pitch span.

<« W1 Measured at Hub

|«

Package Designator Tape Section Number of Cavities | Cavity Status | Cover Tape Status
BQX Leader (Start End) 125 (Typ.) Empty Sealed
Carrier 3000 Filled Sealed
Trailer (Hub End) 75 (Typ.) Empty Sealed
Tape Dimensions inches (millimeters)
—] 4001 |—
l B_‘ 2.00 +0.05 @155 +0.05
1.75£0.01 | é \ 3
o SO DD Sz % U~
5.50 +0.10 | | 2 ] /| - \k C’ O
12,00 £ 030 H i - =
W Al A g LT
4751010 ] 2
' ' [ &8
| | l —
2155 £ 0.05 AN
SELON
PKC SIZE DIM.Ao0.__DIM.Bo LIM.Ke
SECTION  AA [ "5x 5 [ 2801 48251 0807
¢ X301 33+01 ]| 33 :01 |A9+G1
20X4.5. (| 28+01.148+01 ;.0.0+0.1
25X35. |1 28+0.., 38+401109+0.1
| 25X00 [28x01] 35401 109+0.1
(W 25X25.1.23+011%820.1]0.9+0.1
DIMENSIONS AR I MILLIMETERS

A
[ A
¢ Dia D
DiaA | | T ON. . |
o Dia N min
v -
o, N | .
See detail AA BETAILAR
v
Tape Size A B Cc D N W1 w2
12mm 13.0 (330.0) | 0.059 (1.50) | 0.512 (13.00) | 0.795 (20.20) | 2.165 (55.00) | 0.488 (12.4) | 0.724 (18.4)
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T 0] UL

X |

— — 4.40+0.10 —_— - — — ——~ =510

UL

[ H!—L 1
piN#1 IDENT  © TOP VIEW [cn[o2, 2[B[A|

R J_|_‘ alt UJH

oM —~ <=
RECOMMENDED LAND PATTERN

~

_ — SEE DETAIL A
1.2 MAX a5
| - X A 0.20
—_ — . .
|: ‘1 |:1 3 0.4010.05 — 0.09
__‘_ELI —L,,'__|._l-l—:|- 1 —Lt—_leE‘. ] E\I
ALL LEAD TIPS ' ! I__ Q.30 U
| - |-E|
E ’ 0.19
=\
65k~ [@]013@[A150[cE)] 12.00° TOP & BOTTOM
rRONT VIEW
NOTES:

A, CGNFORMS TO JERZC REGISTRATION MO-153,
VARIATION AB, REF NOTE 6

B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS ARE EXCLUSIVE OF BURRS,

MOLD FLASH, AND TIE BAR EXTRUSIONS o SEATING PLANE
D. DIMENSIONING AND TOLERANCES PER ANSI 0

Y14.5M, 2009.
E. LANDPATTERN STANDARD: SOP65P640X110-14M.
F. DRAWING FILE NAME: MKT-MTC14rev7. y A
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-

At | gl ?
(0.33) = TOP VIEW &lo2sM|c|[B|AL L NL = r[ERNRKECOMMENDATION
175 MAX
_
I | \ C|
KR i i i i i i i I Ji ¢
F 1150 Ol 010 N
L 0.2 ] — [ S SNA\Y -
125 nTvemy - 010 SiDE VIEW
NOTES:
A. CONFORMS TO JEDEC MS-012,
VARIATION AB, ISSUE C
050 . 5_ALL DIMENSIONS ARE IN MILLIMETERS
232 x45 C. DIMENSIONS DO NOT INCLUDE MOLD
| ~ FLASH OR BURRS
R 10— ] TN 1 GAGE D. LAND PATTERN STANDARD:
(T S PLANE SOIC127P600X145-14M
RO10-C N\ o = E. CONFORMS TO ASME Y14.5M, 2009
o CNT 71 <0.36 D. DRAWING FILENAME: MKT-M14Arev14
o ) \ Y — v _’_
= i ) =
i N AKX | FAIRCHILD ,,
0.90| 4
V= om0 \
— (1.04) =— -SEATING PLANE

DETAIL A
SCALE 16 : 1




4.00 MAX

2.20 MAX ——
M |0.05|C 13.00§ 1.40 MAX

X

K>

XXX

2 3@

7
?O?QAQ'

L o BB

- [2.50] 0.50 TYP o — X

PIN #1 QUADRANT/ TOP VIEW 2X
<50 . ————| L024TYP
0.80+0.05 —
//10.10(C RECOMMENSED LANSPATTERN
~0.20. 1.05
_L Y
L1 1 rrri=r_
o.08]c J N _5
0.025+0.025 SIDF.VIE V <
SEATING
PLANE
— 02000 —= _
| 1 3#005 (= | [0.57620.05 NOTES:
s (14X) A. CONFORMS TO JEDEC REGISTRATION
PIN #1 17 .NT- T T T MO-241, VARIATION AA
\d J I |_| e B. DIMENSIONS ARE IN MILLIMETERS.
LY < il ¥ C. DIMENSIONS AND TOLERANCES PER
088 4= — e 50,05 ASME Y14.5M, 2009.
== ]' [ Tls " |255020.05 D. LAND PATTERN RECOMMENDATION IS
) Mgl X EXISTING INDUSTRY LAND PATTERN.
|"| i |*| |—| |"| E. DRAWING FILENAME: MKT-MLP14Arev2.
el
T T

ool ] L—?l.ﬁ%o.os
2.00 & 0.10M[c|AlB]
0.05(M|C

BOTTOM VIEW
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