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Low Voltage 16-Bit Buffer/Line Driver
with 3.6V Tolerant Inputs and Outputs
and 26Q Series Resistor in Outputs

General Description

The VCX162244 contains sixteen non-inverting buffers
with 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
has separate 3-STATE control inputs which can be shorted
together for full 16-bit operation.

The 74VCX162244 is designed for low voltage (1.2V to
3.6V) V¢ applications with 1/O capability up to 3.6V. The
74VCX162244 is also designed with 26Q series resistors in
the outputs. This design reduces line noise in applications
such as memory address drivers, clock drivers, and< &
transceivers/transmitters.

The 74VCX162244 is fabricated with an advanced ¢ 2S
technology to achieve high speed operation Laine -
ing low CMOS power dissipation.

C dering Coae:

Features
m 1.2V t0 3.6V Vi supply ¢ -atios
3.6V tolerant inpu

[ ] nd outp
m 26Q series rc stors
[ |

autputs
tpp
331 . -
PC or-ol
m Sup, ‘s liv
. Statict e (Ion/le)
+12 mA @ 3.0V V¢
B Uses pro, ielary noise/Exllseduction cirauiry:
m Latchup performance exceads 3024

V/ t0 3.6V Voo
1h impc .ance irvuts and outputs
asertion and witadrawal

n =S performante:
Human bod/ model > 200QVv
Machine model > 200/
®_Ais0 jackaged “n<nlastic Fine-Pitch Ball Grid Array
1ITBGA)
Ncte 1: To enstie uic high-impedance state during power up or power
down, Ze shou'd be tied to V¢ through a pull-up resistor; the minimum

valu» cfine resistor is determined by the current-sourcing capability of the
urive .

Order i'umber |Faskage Number'! vV

Package Description

TAVCR162244G BGASAA Jfs'4-|3a|| Fine-Pitch Ball Grid Array (FBGA), JEDEC MO-205, 5.5mm Wide

(itote' 2)(Note 3)

J14VCX162244MTD D48 48-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
(Note 3)

Note 2: Ordering Code G ndicates Trays.

Note 3: Devices also available in Tape and Reel. Specify by appending suffix letter “X" to the ordering code.
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74VCX162244

Connection Diagrams

Pin Assignment for TSSOP

o,
[
o

GND —1
0; —

o
04—
Vee
%2
03
GND —
04—
05—
ot, —

1

2
3
4
5
6
7
8

]
10
11
12
13
14
15

—116

17
18
19

/

L3,
=
=
- one
L,
-
[~ Vee
L,
-
- one
=
L,
-
-
- one
o
1
[~ Vee
[~ h2
BE
- one
s
[~ s
|- ot;

Pin Assignment for FE

Pin Descriptions

Pin Names Description
OE, Output Enable Input (Active LOW)
lo—l15 Inputs
0g—015 Outputs
NC No Connect

FBGA Pin Assignments
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H = HIGH Voltage Level
L = LOW Voltage Level

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

Z = High Impedance

www.fairchildsemi.com




Functional Description

The 74VCX162244 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
ﬁn is HIGH, the standard outputs are in the high imped-
ance mode but this does not interfere with entering new

data into the inputs.

OF, _Do_
o, —Dc

P W

—04— Ot5
04_ 04

Og-11 lg-11

l4-7 —ﬁ— 04-7

v

1
O12-15 —< — I s

Fight

- o m Em Em Eew Y - - - - -

§

www.fairchildsemi.com

YV229TXIONVL



74VCX162244

Absolute Maximum RatingSmote 4) Recommended Operating

Supply Voltage (Vee) osvioaey CONditions otee)

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

Output Voltage (Vo) Operating 1.2V to 3.6V
Outputs 3-STATE -0.5V to +4.6V Data Retention Only 1.2Vto 3.6V
Outputs Active (Note 5) -0.5V to V¢ +0.5V Input Voltage -0.3V to +3.6V

DC Input Diode Current (l,x) V| < OV -50 mA Output Voltage (Vo)

DC Output Diode Current (Iok) Output in Active States 0V to Ve
Vo <0V -50 mA Output in 3-State 0.0V to 3.6V
Vo> Ve +50 mA Output Current in lgp/lop

DC Output Source/Sink Current Vee =3.0Vto 3.6V 2 mA
(lon/loL) +50 mA Vee=2.3Vto 2.7V S mA

DC V¢ or GND Current per Ve = 1.65V to 2.3V +3 mA:
Supply Pin (Icc or GND) +100 mA Vce=1.4Vito 1.6V +2 mA

Storage Temperature Range (Tgtg) -65°C to +150°C Vee = 1.2V 120 pA

Free Air C =rati. Temper. e (1, -40°C 10 +85°C
Minimum li. t Edg Rate/ AV)

V. .0V, . =3.0V 10 ns/V

te 4. = Auc aximum Ratirgs ar: those values<i 2y nd which

v cafety  the devicc cannot E2 ouarantéed. The devce shiould not he
op 2d au »se limits. Tha parametric values deir2a in the Elec rical
Chai ristic tables Are not uaranteed at the Ablslute Maxiniuia 2at-
ings. Recommeanded Cneiating Conditis. 5" +2Lle will define the cundi-
tions for actual <ievice opesation.

lote 5: |5 Ausclute, viaximum.kgting 1.2 be observed

Notfz'6: Finatiig or unused np its riust be het H'SHor LOW.

DC Electrical Ch' iacte sti 3 (2.7V <V < 3.6V)

Symbol Parame Conditiors I \(;()' Min Max Units
Vin HIGF  vel Input| tage W A" Tt 2r3s 2.0
| 23-27 1.6
1.65-2.3 | 0.65x Ve v
‘ 14-16 |0.65xVce
‘ 1.2 0.65 X Ve
V. . |LOW Level InputVoltage—~ ' NSO 27-36 0.8
‘ i 23-27 0.7
i 1.65-2.3 0.35x Ve Y
14-1.6 0.35 X Ve
1.2 0.5 Vec
Vou HIGH Level Outpat Voltege lon = —100 pA 27-36 | Vgc-02
lon = -6 MA 2.7 22
lon = -8 MA 3.0 2.4
lon = -12 mA 3.0 2.2
lon = —100 pA 27-36 | Vgc-02
lon = -4 MA 2.3 2.0
lon = -6 MA 2.3 1.8 v
lon = -8 MA 2.3 1.7
lon = —100 pA 1.65-2.3 | Vge-0.2
lon = -3 MA 1.65 1.25
lon = —100 pA 14-16 | Vgc-02
lon = -1 mA 1.4 1.05
lon = —100 pA 1.2 Vec-0.1

www.fairchildsemi.com 4



DC Electrical Characteristics (2.7V < VCC £ 3.6V) (Continued)

Symbol Parameter Conditions Vee Min Max Units
V)
VoL LOW Level Output Voltage loL =100 pA 27-36 0.2
loL =6 MA 2.7 0.4
loL =8 MA 3.0 0.55
loL =12 mA 3.0 0.8
lo = 100 A 27-36 0.2
loL =6 MA 2.3 0.4 v
loL =8 MA 2.3 0.6
lo = 100 A 1.65-23 [¢
loL =3 mMA 1.65 0.3
lo, = 100 pA 14-16 22
loL=1mA 1.4 0.35
loL = 100 pA 1.2 o T
I Input Leakage Current 0<V,<3.6V 1. 36 WU 0.0 ‘—_ ,L_L_ .
loz 3-STATE Output Leakage 0<Vo <36V A T \\
120 +10 uA
Vi=Viyor Vi ‘L o
lorr Power-OFF Leakage Current 0< (V) Vo) 3.6V | @
lec Quiescent Supply Current V| =Vcc or GND DR 5 720 N
Vee < (V) Vo) oV (Note ‘ 12-36 | +20. [T A
Alce Increase in Icc per Input Vig=Vec oV U | 27~ 3.“1__[_ [ (-7, s | JA :
Note 7: Outputs disabled or 3-STATE only.
AC Electrical Characterist. ote
Symbol Parameter “onditions | Yee i_TA 7 poe tcj:ﬁ 4 Units Figure
| ) Min ] _¥ax Number
torLs Propagation Da'~ C. OpF R =5G00 [ 63+0.: 08 -l 733 Figures
toLn Fzﬁ $02 0. 38 12
18+025. | =5 7.6 ns
= I50FE R = 2kQ 15t01 ! 10 15.2 | Figures
| 2 15 38 56
el . leTime C_ = 30 pF| R, = 500Q | 33:03 0.8 3.8 o
tozi 25502 1.0 51 1’9‘3""15
i 1.8+0.15 15 9.8 ns
[S 715 pFrt = ke 1.5+0.1 1.0 19.6 | Figures
_ | / .\ | e 1.2 15 49 578
oy I'Outpet Disable Time [e7=207F R =5000 33+03 0.8 3.6 Figures
t | 25+02 1.0 4.0
e l ! 18+0.15 15 72 ns Lo
C_=15pF, R, = 2kQ 15+01 1.0 14.4 | Figures
1.2 15 36 57,8
tosHL Output to-Quizdt Skew C, = 30 pF, R = 500Q 33+03 05
tosLH (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| = 50 pF, 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 1)-

www.fairchildsemi.com
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74VCX162244

Dynamic Switching Characteristics

Vee Ta=+25°C
Symbol Parameter Conditions Units

V) Typical

VoLp Quiet Output Dynamic Peak Vg CL=30pF, V|y=Vce, V)L =0V 1.8 0.15
25 0.25 \
3.3 0.35

Vorv Quiet Output Dynamic Valley Vo CL=30pF, V|y=Vce, V)L =0V 1.8 -0.15
25 -0.25 \
3.3 -0.35

Vonv Quiet Output Dynamic Valley Vou CL=30pF, V|y=Vce, V)L =0V 1.8 157
25 .J5 \
33 L 265

Capacitance
Symbol Parameter Conditiens i 2500:] Units
Typica:
Cin Input Capacitance Vee = 1.8, 2.5V or 3.3V, —ov ‘cc _ 5 + pF
Cout Output Capacitance V=0V orVee, Vorn=1.8\ 5Vo. 2V = pF
Cpp Power Dissipation Capacitance V=0V or Ve, T2\ =16, _oVor3av, - ]_ 20 pF

www.fairchildsemi.com 6



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

Vee

O— OPEN tor s ot
O— GND tzu> Pz
6.0V or Voo ¥ 2 tpy1,tp 7

5000
TEST O—

SIGNAL O—oI

1

TEST SWITCH
L tpHL Open
tpzL, tpLz 6V atVee=3.3+£0.3V;
VeeX2atVee =2.5+0.2V; 1.8+ 0.15V
tpzi, tppz GND |
FIGURE 1. AC Test Circuit
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tp><>< g - v‘xx
DATA *
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FIGURE 2. Wave. '~ tting and Nedi-Inverdng Functicias
— @rum - —
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NTROL o —=s i s N7
zp iz |
o — Ny
DATA . )7 - w W
ouUT . “nio N Y

SURE 3. 3-STATE Dutput Hig'i Enanle and Ditakie Times for Low Voltage Logic

JUTPUT
CONTROLY v e/
to |
DATA T =
oul

FIGURE4,5 S1ATE Output Low Enable and Disable Times for Low Voltage Logic

Vee
| Symbol
33V£03V 25V£0.2V 1.8V £ 0.15V
I Vi 1.5V Veol2 Veol2
Vino 15V Vo2 Vo2
Vy VoL + 0.3V VoL + 0.15V VoL + 0.1V
Vy Von - 0.3V Vor - 0.15V Vor - 0.16V
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74VCX162244

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

Vee
O— OPEN toL s oHL

O— GND tozn> oz

2k

TEST O—
SIGNAL O—of

*
Vee ™ 2 tozLs toLz

TEST SWITCH
tpLHs tpHL Open
oz oLz Voo X2 at Voo = 1.5V £ 0.1V
tpzh: tpHz GND

FIGURE 5. AC Test Circuit

DATA ——
IN (S = GND
tp><>< ! - XX
DATA . N v
o]V RS S/ N «il*Sy
FIGURE 6. ~formi r Invertl. ,and Non-!'nier.dng Fuiictions
o — i O\ 24 Vee
CONTR Y Ll oy
bz o lenz |——|
)\
UATA 7 o S
out 2 A Yin Y

/. 3-STATE Dutput Hig'»Fi.abie and.Disaxle Times for Low Voltage Logic

ouTPUT (=== —\S- " VCC
(bt mi

CONTROL . |\. - ¢ GND
ozl toLz |

DATAT ™ 7
our Vmo rc Y, VX
i
)T VoL

FIGURE 8! 3 STATE Output Low Enable and Disable Times for Low Voltage Logic

Symbol Vee
1.5V +0.1V
Vi Vecl2
Vo Veel2
Vy VoL + 0.1V
Vy VoL - 0.1V

www.fairchildsemi.com 8



Physical Dimensions inches (millimeters) unless otherwise noted
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"M D~ ADS WiTi! A SOLDERWIAS. OPENINC OF .451MM CONCENTRIC TO PADS
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54-Bali"Filne-Pitch 3ali Crid Array (FBGA), JEDEC MO-205, 5.5mm Wide
Package Number BGA54A
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git L uffer/Line Driver with 3.6V Tolerant Inputs and Outputs and 26Q Series

74VCX162244 Low Veitage”

Resistor in Outputs

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

i
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L D.10%
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0.09-0. 2

| /12,00 0P (« BOTIOM
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0.25

—
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1.00

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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