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74VCX16244

Low Voltage 16-Bit Buffer/Line Driver with
3.6V Tolerant Inputs and Outputs

General Description Features

The VCX16244 contains sixteen non-inverting buffers with m 1.2V to 3.6V V¢ supply operation
3-STATE outputs to be employed as a memory and
address driver, clock driver, or bus oriented transmitter/
receiver. The device is nibble (4-bit) controlled. Each nibble " tpp

has separate 3-STATE control inputs which can be shorted 25nsmaxfor3.0Vtoc V.
together for full 16-bit operation.

The 74VCX16244 is designed for low voltage (1.2V to
3.6V) V¢ applications with I/O capability up to 3.6V.

m Static Prive (Ig, )
The 74VCX16244 is fabricated with an advanced CMOS

technology to achieve high speed operation while maintain- 24 R
ing low CMOS power dissipation. L. . pro, ctary o c/EMI reduction circuitry
Latc. 0 pe rmance exceeas 300 mA
ESD p armance:
Human body 1iocel.» 2000V
wvachine nodel’> 200V
Also< packaged in .olactic, Fine-Pitch, B2l "Grid Array
(FEGF)
Iuate, 1 To ensure 11e highimpedance staie Gaiing power up or power
adwn, OE shauld be tied to Ve through a pull-up resistor; the minimum

value of tlie i =sistor is determined! b« the current-sourcing capability of the
driver

m 3.6V tolerant inputs and outputs

Power-off high im; Janceir., ‘san ats
m Supports live. serti. and witi awal (Note 1}

Ord¢ inc-"20c

" C. r Number ackage Nuinbe N\ _Package Description

WC. 524 BGL54A |E4-Rall Firie-Pitch Ball Grid Array (FBGA), JEDEC MO-205, 5.5mm Wide

( ‘ez, ote3) |
74 SX16244MTD ’ MTD48 T78-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
" e3)

Note 2: Cidering (Code “G” ina.zates Tray.
Note.3: Devizes also ava'ab'e in Tape and.eel. Snec’ty by appending the suffix letter “X” to the ordering code.
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74VCX16244

Logic Symbol
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Connection Diagrams

Pin Assignment for TSSOP
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Pin Descriptions

Pin Names Description

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

0p—O15 Outputs

NC No Connect

FBGA Pin Assignments

1 2 3 | 4. 5 6
A | o, | Nnc | OF, " 3E, NC 0
B 0, | 07 | ° NC : I
C 0, 0| Vv cc | - I ]
D Og O GNL GNP~ "5 |+ 's
E Og 0, D, w0 | 4 _l__[g
F | D | ¢ D] GNDI Nl 1
’)+ 9 | ' A\ 10
| < o, ¢ ‘cc | Vic l11 l12
N O13 ! E/_|_ NC liz | s
OF OE. C -
L3 05 | NC Es OF; | (N ls |
Tru » Tables
l Inputs | O uts
N \\, IR AN
|> OE, g-l3 ‘._ 0¢—03
L L L
| <.
| H
L Iiputs Outputs
! OE3 lg-l11 Og—O11
L L L
L H H
H X z
Inputs Outputs
EZ |4'|7 04'07
L
L
H
Inputs Outputs
OE, l12-115 012-035
L
L
H

H = HIGH Voltage Level
L = LOW Voltage Level

X = Immaterial (HIGH or LOW, inputs may not float)

Z = High Impedance
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Functional Description

The 74VCX16244 contains sixteen non-inverting buffers
with 3-STATE outputs. The device is nibble (4 bits) con-
trolled with each nibble functioning identically, but indepen-
dent of each other. The control pins may be shorted
together to obtain full 16-bit operation.The 3-STATE out-

Logic Diagram

puts are controlled by an Output Enable (ﬁn) input. When
OE, is LOW, the outputs are in the 2-state mode. When
OE,, is HIGH, the standard outputs are in the high imped-

ance mode but this does not interfere with entering new
data into the inputs.
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74VCX16244

Absolute Maximum Ratingsote 4)

Supply Voltage (V) -0.5V to +4.6V
DC Input Voltage (V) -0.5V to +4.6V
Output Voltage (Vo)

Outputs 3-STATED -0.5V to +4.6V

Outputs Active (Note 5) -0.5V to V¢ +0.5V
DC Input Diode Current (l,x) V| < OV -50 mA
DC Output Diode Current (Iok)

Vo < 0V -50 mA

Vo > Vee +50 mA
DC Output Source/Sink Current

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

Supply Pin (Icc or GND) +100 mA

Storage Temperature Range (Tgtg) -65°C to +150°C

Recommended Operating
Conditions (Note 6)

Power Supply
Operating 1.2V to 3.6V
Input Voltage -0.3V to +3.6V
Output Voltage (Vo)
Output in Active States 0.0V to Ve
Output in 3-State 0.0V to 3.6V
Output Current in lgp/lop
Vce =3.0Vto 3.6V =24 mA
Vee=2.3Vito 2.7V 3 mA
Vee = 1.65V to 2.3V ) MA
Vee=1.4Vito 1.6V +2 mA
Vee = 1.2V +1Q0 pA
Free Air Opera*’xg Temp. ture. ) —40°C tc +55°C
Minimum/“nutL e Rate | ‘AV)
Vin=0.6 22LC VMees OV 10 ns/V
Note Ahsg Maxi. «atings ai> thase values beyond which
e sa. O cannot be guerantced. The device shiuld not be
rate.  these .. The parzinevic véiues defined-i v e Zlectrical
C_ cteri. - tables are not gucrznteea at the Absalt = i 'aximum Rav

ing. e “R¢ mmended Uperating Conditions” tab 2wl uefine the condi-
tions ctual device-Ope.atior .

Note 5:'ig Absolu*2 K'aximuin Rating must ye «bserved.

Note 6: Floaiing or tnused inptiz mus he held HIGH ol LO'V.

DC Electrical Chars =ris <s
B \\¥ [ Vec - .
Symbol Para ‘er Ccnditions » | Min Max Units
Via |HIGK vel Input Volte. "\ N |727-36 2.0
| 23-27 1.6
1.65-2.3 |0.65 x Ve v
' 14-1.6 |0.65x Ve
1.2 0.65 X Ve
[1e" Level Input Valieas’ _‘_ \ 27-36 0.8
‘ 23-27 0.7
‘ 1.65-2.3 0.35 x Ve v
| | 14-1.6 0.35 x Ve
| 12 0.05 X Ve
Vo & [HIGH-ZevelDutput Voltage = |~ |loy = —100 pA 27-36 | Vec-02
lon = -12 mA 2.7 22
lon = -18 mMA 3.0 2.4
lon = 24 MA 3.0 22
lon = 100 pA 23-27 | Vee-02
lon = -6 MA 2.3 2.0
lon = -12 mA 2.3 1.8 v
lon = -18 MA 2.3 1.7
lor = —100 A 165-23 | Voc-02
lon = -6 MA 1.65 1.25
lon = 100 pA 14-16 | Vec-02
loy = -2 MA 1.4 1.05
lon = ~100 pA 1.2 Vec-0.2

www.fairchildsemi.com




DC Electrical Characteristics (continued)

Symbol Parameter Conditions \:\C/)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
lo = 100 A 23-27 0.2
loL =12 mA 2.3 0.4 v
loL = 18 mA 2.3 0.6
loL = 100 pA 165-23 co |
loL = 6 MA 1.65 0.3
lo, = 100 pA 14-16 N2
loL =2 MA 1.4 0.35
loL = 100 pA 12 o7 7
I Input Leakage Current 0<V,<3.6V 1. 36 WU 0.0 ‘—_ ,L_L_ .
loz 3-STATE Output Leakage 0<Vy<3.6V ‘_2 A T +10: _l_ uA
Vi=Viyor Vi ‘L o
lope! Power-OFF Leakage Current 0< (V) Vo) 3.6V A [\“2Q.0 pA
lcc Quiescent Supply Current V| =Vcc or GND - 5 ~ |7 "200
Vee < (V) Vo) oV (Note ‘ 12-36 | w00 A
Alce Increase in Icc per Input Vig=Vec oV | 27~ 3.“1__[_ [ (-7, s | JA :|
Note 7: Outputs disabled or 3-STATE only.
AC Electrical Characterist. Ao )
. U p A Ve Ta--40Ctor8siC Figure
Symbol Parameter Conditiong . f———— — —] Units
\% i Min_ [ Niax Number
torL Propagation Del>- (30 pF R 3000 33:03] (0o 1T 25 .
toLH 25+021 10 30 F'g”;es
F 1p2015( - 15 6.0 ns '
Cl-i50F R =2kas, | 15+ (.1 1.0 12.0 Figures
12 15 30.0 5,6
> U SCn > Time C_ =30 [F, R =500Q \" 33+0.3 0.8 35 .
tozi 25102 | 1.0 21 Fl"@’g"is
| 1.8+0.15| 15 8.2 ns
[e[=15 pm R -Zr02 15+0.1 1.0 16.4 Figures
| 12 15 41.0 57,8
o Gutpur Disable Time I\ = 30 pF, R, = 500Q 33+03 0.8 35 _
torz I 25102 | 10 38 Fl"gg’r‘“jf
1.8+0.15| 15 6.8 ns
C_=15pF, R = 2kQ 15+0.1 1.0 13.6 Figures
12 15 34.0 578
tosHL Output to Sutpi Skew C_ =30 pF, R__=500Q 3.3+0.3 0.5
tostH (Note 9) 25+0.2 0.5
1.8+0.15 0.75 ns
C_=15pF, R = 2kQ 15+0.1 15
1.2 15

Note 8: For C| = 50pF, add approximately 300 ps to the AC maximum specification.

Note 9: 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 (tgg}, ) or LOW-to-HIGH (tog p)-

www.fairchildsemi.com

YV2Z9TXOAVL



74VCX16244

Dynamic Switching Characteristics

Vee Tp =+25°C
Symbol Parameter Conditions Units
V) Typical
VoLp Quiet Output Dynamic Peak Vg CL=30pF, V|y=Vce, V)L =0V 1.8 0.25
25 0.6 \Y
33 0.8
Vorv Quiet Output Dynamic Valley Vo CL=30pF, V|y=Vce, V)L =0V 1.8 -0.25
25 -0.6 \Y
3.3 -0.8
Vonv Quiet Output Dynamic Valley Voy CL=30pF, V|y=Vce, V)L =0V 1.8 17
25 =9 \Y
3.3 L 2.2
Capacitance
Symbol Parameter Conditions ! +25v ¢ Units
Cin Input Capacitance Vee=1.8,25Vor3.3V,V, = m(_ _ pF
Cout Output Capacitance V=0V orVee, Vec=1.8V, 25 133, pF
Cpp Power Dissipation Capacitance V=0V or V¢, f=1C o= 2V, 250 .33V 20.0 pF

www.fairchildsemi.com



AC Loading and Waveforms (Ve 3.3V £ 0.3V to 1.8V £ 0.15V)

SIGNAL @

O— OPE

N toLh touL

O— GND tozn: oz
*
6.0V or Ve *2 oy, tors

TEST SWITCH
tpLH: tPHL Open
tpzL, thLz 6V at Voo =3.3+£ 0.3V,
Vee X2 atVee=2.5+0.2V; 1.8V +0.15V
tpzh, tpHz GND
FIGURE 1. AC Test Circuit
DATA — Y '
IN © = = =GND
foxx - [
DATAT . = o
out et | A
FIGURE 2. Wav »fori erting ar . Non-Inveitino/Functigny

(

ouTi - S\ fy

CONTR. cdym— — -
tozn tonz by

-
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OUT e

_r,_‘bvw

Vmo

Vee
GND

v

FIC 2E 3.2 TATE Oupit. higin Enab'e aad Disablediime=.for Low Voltage Logic

OUTPUT (T e m Vee
CONTROL -y o GND
ool [\ oLz | -y

DATA
jale]

~

Vmo S 7

Vx
Vou

FISURLE 40 3-STATE Sutput Low Enable and Disable Times for Low Voltage Logic

Vee
Syn.hol
[ 3.3v+0.3V 2.5V +0.2Vv 1.8V £ 0.15V
Vi 1.5V Vecl2 Vecl2
Vo 1.5V Vecl2 Vecl2
Vy Vo +0.3V Vo, +0.15V Vo, +0.15V
Vy Von —0.3V Von —0.15V Von —0.15V
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74VCX16244

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

Yee O— OPEN
2kQ
TEST O— O— GND
SIGNAL O—T *
Vee ™ 2
TEST SWITCH '
5
tpLHs toHL Open Y
tpzL, tpLz Vee x2atVee = 1.5+ 0.1V
tpzh, tprz GND ﬂl
FIGURE 5. AC Test Circuit
DATA_y_ = = <
[ — e e GNP
—"tpxx 1 - XX
DATA™ —45 515‘ N\
- o, et N
FIGLIP= A, W »Tu. averting ai‘d Moa-Inverting Fur.ctions
¢ LUt _\k‘—‘-.! V‘— Vee
¢ JRroL __/‘ = ] i — GND
tohmt fonz | =
AT S g ok
LOUTA __} mo %_VY
ko (= 7.3-SVATE Qutput Hiar Enable ang Disab'e Times for Low Voltage Logic

SUTPUT _\K——S T Vee
CONTROL -t X ul GND
‘PZL‘ torz |
oirs " —,

< e — Vo,

FIGURE 8} 5 STATE Output Low Enable and Disable Times for Low Voltage Logic

Symbol Vee
1.5V +0.1v
Vi Vecl2
Vino Vecl2
Vy VoL + 0.1V
Vy Von — 0.1V

toLus tonL
tozh s tohz
tez1) oLz
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Physical Dimensions inches (millimeters) unless otherwise noted
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View
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___¥_ TING PLAN

NOTE!
A. THI PACKAG™ SONFORMS TOSEDEC MO-204
ALLT MENSIC 3 IN MILLIMETERS
C.1AND . 777 . RECOMM:-NUATION:MSiMD (Non Solder Mask Defined)
"M D~ ADS WiTi! A SOLDERWIAS. OPENINC OF .451MM CONCENTRIC TO PADS
u. DR VING CONI"ORMS TO ASME'Y 14 5M-1994

BGAS4ArevD

54-Bali"Filne-Pitch 3ali Crid Array (FBGA), JEDEC MO-205, 5.5mm Wide
Package Number BGA54A
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74VCX3a62 4 Loy Joltage 16-Bit Buffer/Line Driver with 3.6V Tolerant Inputs and Outputs

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

4!5-Lead Thin“Shrink' Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
Package Number MTD48

Fairchild does«iat 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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