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74LCXZ16244

Low Voltage 16-Bit Buffer/Line Driver
with 5V Tolerant Inputs and Outputs

General Description Features
The LCXZ16244 contains sixteen non-inverting buffers M 5V tolerant inputs and outputs
with 3-STATE outputs designed to be employed as a mem- W Guaranteed power up/down high impedance

ory and address driver, clock driver, or bus oriented trans-
mitter/receiver. The device is nibble controlled. Each nibble o
has separate 3-STATE control inputs which can be shorted W 2.7V=3.6V V¢ specifications preue.
together for full 16-bit operation. B 4.5ns tpp max (Ve =3.0120 \lgc ! &
When V¢ is between 0 and 1.5V, the LCXZ12644 is in the B +24 mA output drive (( -~ = 27V)

high impedance state during power up or power down. This
places the outputs in high impedance (Z) state preventing

B Supports live insertion/withdrawal

B Implements patentc noi. ‘EMI duction'circutitry

intermittent low impedance loading or glitching in bus ori- W Latch-up perit-mance xce s 500 A

ented applications. W ESD perfc 1an

The LCXZ16244 is designed for low voltage (2.7V or 3.3V) H. Y6 Moucet > 2000%

Vcc applications with capability of interfacing to a 5V signal 1ac. e Mio.el > 200\

environment. W Als. nau .aged<in plastic Fine<Pitch Ball Grid Array
The LCXZ16244 is fabricated with an advanced Ci DS (FBG. ) (Preiiminery)

technology to achieve high speed operation while mainta
ing CMOS low power dissipation.

Ordering Code:

Order Number [Pas’ e N mber ~ Pack_ar]e Description
74LCXZ16244GX RO T4 |54-Ball Fine-Pitch Ball Grid Array (FBGA), JEDEC MO-205, 5.5mm Wide
(Note 1) v elim  ary) ‘[FAPE and REEL)
7ALCXZ1RT .. "A| . ©  48A_ . |18-Lead Smai Shrink Outline Package (SSOP), JEDEC MO-118, 0.300" Wide
(Note 2)
74LCXZ16. AMT! NMTDAE _-|42-tead Thin-<hrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
(Note 2) |

Note 1: BGA package avai abie in Tape =2iid Reel oni.
Note 2: Devices-aizc available in Tape and Reel.'Siaciiy by appending the suffix letter “X” to the ordering code.
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74L.CXZ16244

Connection Diagrams

Pin Assignment for SSOP and TSSOP

_ / _
of, {1 48]0,
02 4711,
0—3 4611,
GND—{ 4 45— GND
0,5 44,
0,6 431
Vee 7 42| Vee
0, —8 411,
059 401
6ND—{10 39 |—GND
011 3811
0,12 371,
0513 36f—1g
0y—{14 3511,
eND—{15 34— GND
0—16 3311,
017 32p-1,
Voo — 18 31 Vee
0,19 301,
03— 20 2915
GND—] 21 28 |~ GND
04— 22 271,
05— 23 26|15
0E, — 24 25 |~ 0F;

Pin Assignment fo. =BGA
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(Top Thru View)

Pin Descriptions

Pin Names Description

OE, Output Enable Input (Active LOW)
lo—l15 Inputs

Og—0O15 Outputs

NC No Connect

FBGA Pin Assignments

1 2 3 4 5 6
A O, | NC | OE; | OE, | NC Io
B | O, | O | NC | NC | 1, I
C Oy O3 | Vear Ve I3 lg
D | Op | Os 1COJGD]| & AN
E Og CO 6N G o 1 e |
F [ Ow Z7SND ToND e ik
G O12 | Oy | Mc | Vee I l12
HO e | s N?_’_NC l13 l1a
1o .qc__} OF, | OEs | NC | Iy
*u 1 Tables
Inputs | Outputs
—_-_E— 3 —‘ WY Oy-O.
{ 1 e 0—03
RN
' |
L
|_ i X
I»,_ Inputs Outputs
OE, 117 04-07
L L L
L H H
X z
Inputs Outputs
OE; lg=l11 Og-011
L L L
L H H
X z
Inputs Outputs
OE, l12-l15 01,015
L L L
L H H
H X z

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial

Z = High Impedance
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Functional Description

The LCXZ16244 contains sixteen non-inverting buffers
with 3-STATE standard outputs. The device is nibble
(4 bits) controlled with each nibble functioning identically,
but independent of the other. The control pins can be
shorted together to obtain full 16-bit operation. The

Logic Diagram

3-STATE outputs are controlled by an Output Enable (OE,)
input for each nibble. When OE,, is LOW, the outputs are in
2-state mode. When OE,, is HIGH, the outputs are in the

high impedance mode, but this does not interfere with
entering new data into the inputs.
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74L.CXZ16244

Absolute Maximum Ratingsote 3)

Symbol Parameter Value Conditions Units
Vee Supply Voltage -0.5t0+7.0 \Y
\ DC Input Voltage -0.5t0+7.0 \Y
Vo DC Output Voltage -0.5t0+7.0 Output in 3-STATE or V¢ = 0-1.5V v

-0.5t0 Vcc + 0.5 [Outputin HIGH or LOW State (Note 4)
lik DC Input Diode Current -50 V| < GND mA
lok DC Output Diode Current -50 Vo < GND mA
+50 Vo >Vee
lo DC Output Source/Sink Current +50 mA
lec DC Supply Current per Supply Pin +100 mA
loND DC Ground Current per Ground Pin +100 mA
Tste Storage Temperature —65 to +150 °C

Recommended Operating Conditions (Note 5)

Symbol Parameter ‘ o Mzav~ 1~ Units
Vee Supply Voltage ‘el g | 27 ] £ Vv
A Input Voltage A WA | :)_ 5.5 \%
Vo Output Voltage i GHLOV State| -2 Vee v

1TA Torvee=0FF- 0 55
lon/loL | Output Current Ve = 3.0V~ 343V’ 24 A
Vee %297V - 3.0V 212
Ta Free-Air Operating Temperature \ 2 ;L—J«h— 85 °C
AUAV Input Edge Rate, Vjy =0.8V—2.0v, _ -. WV .~ HNND 10 nsiv

Note 3: The Absolute Maximum Ratings are tk

at these limits. The parametric values define
mended Operating Conditions” table will defii

Note 4: 1o Absolute Maximum Ra’ g must be ¢

Note 5: Unused inputs must be |

1 HIGH ¢

in the E.
the cond

ane

‘rice
ns for actial Cevice operation.

_OW. They n‘av-nctfioat.

DC Electri =" _haiacteriistics

“haracteris ict. w@bles are 1ot guaranteed at-tiio-Absolute Maximum Ratings. The “Recom-

’ "~ N Vee Ta =—-40°C to +85°C ]
Sy= ol Paramierer Conditions Units
V) Min Max
Vin HY' 1 LevelInindt Voltage. A 27-36 2.0 v
Vi 1 ;_O\ﬁlie\_’ew,;ut Vo_!:aie; L C { 27-36 0.8 v
Vou | KiGH i2vel Output Voltage lon =-100 pA 27-3.6 | Vgc-0.2
| lop = 12 mA 2.7 2.2 v
lon = —18 MA 3.0 2.4
lon = —24 MA 3.0 2.2
T/OL LOW Level Output Voltage loL =100 pA 2.7-36 0.2
loL = 12 mA 2.7 0.4 v
loL = 16 mA 3.0 0.4
loL = 24 mA 3.0 0.55
N Input Leakage Current 0<V,<5.5V 2.7-3.6 5.0 LA
loz 3-STATE Output Leakage 0<Vp<5.5V 27_36 150 uA
Vi=Vior Vi
lorr Power-Off Leakage Current V,orVg=5.5V 0 10 UA
lpu/PD Power Up/Down Vo =0.5Vto Ve 0-15 150 uA
3-STATE Output Current V;=GND or Ve
lcc Quiescent Supply Current V| =Vcc or GND 2.7-36 225
3.6V <V, Vo <55V (Note 6) 2.7-36 +225 nA
Alee Increase in Icc per Input Vi = Ve -0.6V 2.7-3.6 500 uA

Note 6: Outputs disabled or 3-STATE only.
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AC Electrical Characteristics

Tp =-40°C to +85°C, R_ =500 Q
Symbol Parameter Vec=33v£03V Vee=21V Units
C_=50pF C_ =50pF

Min Max Min Max
tPHL Propagation Delay 1.0 4.5 1.0 52 ns
tpLH Data to Output 1.0 4.5 1.0 52
tpzL Output Enable Time 1.0 55 1.0 6.3 ns
tpzH 1.0 55 1.0 6.3
tpLz Output Disable Time 1.0 5.4 1.0 5.7 ns
tpHz 1.0 5.4 1.0 5.7
tosHL Output to Output Skew (Note 7) 1.0 ns
tostH 1.0

Note 7: 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 (tggp, ) or LOW-to-HIGH (tos ). Para

Dynamic Switching Characteristics

'aranteed by design.

Symbol Parameter Conditions Vea ~—— 1 Units
V) A Tupical

Voip Quiet Output Dynamic Peak Vo, CL=50pF V=33V, V=« - . ‘\‘ 32\ '; 0.8 v
Voiv Quiet Output Dynamic Valley Vg, C_=50pF V=33V, -Ov . J_ 33" | -08 %

Capacitance

Symbol Parameter ¥ \N" i ’ﬂ)lcal Units
Cin Input Capacitance | ~=0pc, V| =aVoiVee ! 7 pF
Cout Output Capacitance A =3.3V, Y VA \~ 8 pF
Cpp Power Dissipation Capacitance o Vee = 2\7\_1_: m: f=10NHz 20 pF

www.fairchildsemi.com
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74L.CXZ16244

AC LOADING and WAVEFORMS aeneric for Lcx Family

5000 O— OPEN tos ot
O— GND tozns oz

TEST O

SIGNAL @
Y tezi oLz

I

FIGURE 1. AC Test Circuit (C_ includes probe and jig capacitance)

\% CL
BV for Voo =3.3V, 2.7V |50 pF
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fox foxx tozy
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Waveform for Inverting and Non-Inverting Functions STAT. Dut, st Higit Encble and
Dis' Jle Times-1niLogic

t
W -()— e V,
{* Voo DATAT : y ce
CONTROL Vori [TV AT _;)\_ GND
IN N ’
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PHL
e 7 Yo MR o
N o .
OUTPUT R /mo Vinl CLEAR

Setup Time, Hold Time and Recovery Time for Logic

Vee
GND

Propagation O .ay. Pulsc /e, and-t, s waveforms

(r tf
AUTPUT
TR
—
OH
ANY
7 OUTPUT
SaTA (0%
DU — Vo

trise and ttan

3-STATE Output'Low Enable and
Disable Times for Logic
FIGURE 2. Waveforms
(Input Characteristics; f =1 MHz, t, =t; = 3 ns)

Symbol Vee
3.3V+0.3V 2.7V
Vi 1.5V 1.5V
Vimo 1.5v 1.5v
Vy VoL +0.3V VoL +0.3V
Vy Von — 0.3V Von — 0.3V
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74LCXZ16244

input stage

input stage

Schematic Diagram ceneric for LCX Family
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74LCXZ16244

(™ ]o.10[B

Physical Dimensions inches (millimeters) unless otherwise noted
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SMi.. 1A PADS WiTH ASOLUERMASE OPENING OF .45MM CONCENTRIC TO PADS
. L AWING CUINFORMS.TQ-ASMEY14.5M-1994

Preliminary

5/4<Ball ~ine-Pitch Ball Grid Array (FBGA), JEDEC MO-205, 5.5mm Wide
Package Number BGA54A
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.620-0.630
[15.75 - 16.00]
48 25
NOAARAAAANAARRAARAOARAAD
0.398-0.417
LEAD #1 [10.10 - 10.60]
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TYP 0.008-0.012 p- 11051 -1.01]
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........................ S & T O——=CR .
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74L.CXZ16244 Low Voltage 16-Bit Buffer/Line Driver with 5V Tolerant Inputs and Outputs

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

12.50+0.10

48 43 30 25

0.40 TYP —

e

6.10=0.10
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- 2.30 | | :
1 .*I 1 |
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B ey U bty
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l -~ u30
L 0.50
LAND-PATTERN RECOMMENDATION
12MAX | AL LEAD TIPS 1.90*0- v— SEE DETG ™

-0.1
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‘< \

Emm = ﬁ { )
. \ % J
3 > \\‘ f\/ -— A\
L —U‘ L AN 0.09-0.20
10+0.05
0.17-0.. 0.10+0.08
401 DAt 9| cB
™ 12.00° TOP & BOTTOM
LuwcNSIC 3 ARE IN MILLIMETERS
R0.16 GAGE PLANE
NOT RO.31
A. CC "ORMS ) JELEC REGISTHATION NiO-152, VARIATION 4B, AN N AR 4[-
REF YTEZ DATE 7/03. 0 -8
B. DIMEN. .S AREUN MILLIMETERS. %7 _f
C. DIMENSIONS ARE EXCLUSIVE OF BURRS; MOLD+LASH, AND
TIE BARE,TRUSIONS. 0.60£0.10 SEATING PLANE
D. DIMENGIONS AND TOLERANCES FEF ANSI Y14.5M, 1982. R 1.00

MTD48RevB1 DETAIL A

48-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD48

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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ON Semiconductor and 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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Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 " . .
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