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General Description

The LCXR162245 contains sixteen non-inverting bidirec-
tional buffers with 3-STATE outputs and is intended for bus
oriented applications. The device is designed for low volt-
age (2.5V or 3.3V) V applications with capability of inter-
facing to a 5V signal environment. The device is byte
controlled. Each byte has separate control inputs which
could be shorted together for full 16-bit operation. The T/R
inputs determine the direction of data flow through the
device. The OE inputs disable both the A and B ports by
placing them in a high impedance state.

In addition, all A and B outputs include equivalent 26Q
(nominal) series resistors to reduce overshoot and under-
shoot and are designed to sink/source up to 12 mA at

Ve = 3.0V.

The LCXR162245 is fabricated with an advance G
technology to achieve high speed operatior= " 'a n. ‘nta.
ing CMOS low power dissipation.
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Low Voltage 16-Bit Bidirectional Transceiver
with 5V Tolerant Inputs/Outputs
and 26Q Series Resistors in the Outputs

Features
m 5V tolerant inputs and outputs
m 2.3V-3.6V V¢ specifications proyic' =

m A and B side outputs have equi lent 2v  series
resistors
53 nstpp max (Vee = 3VX JpA  inax

[ |
m Power down high in. 2da e in® s andioutpuis
m Supports 've . certior. ithc awal (flete 1)
m Flow.throug » pir. it
m 'aplc .« ' orietary noise/EMI reduction circuitry
4« Lc °h-u oertoimance exceeds 507 A
N ESL eriurmance:

Human. suay model >2000V

Machine model %> 200V

Note i: %0 znsure.the high-impedance, ttate during power up or down OE
ghctla Le tied th /o througha puil-uy resistor: the minimum value or the
resistor is.deterinined by tive.curient-sourcing capability of the driver.

Ordering Coc' .

Order Number -'TDacka@ ‘umber| OB

\ vV Package Description

|74LCXR127 Za51. A w548/~ . | 48-Lead Small Shrink.Outline Package (SSOP), JEDEC MO-118, 0.300" Wide
TRAN

74LCXR16Z. 5M7 < iS48A  « |48-Lead Srai Shrink Outline Package (SSOP), JEDEC MO-118, 0.300" Wide
[TARE ARt "REEL]

74LCXR162245MTD |  MTD48 |Aﬁ¥d Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
(RAIL]

74LCXR162245MTX MTP42~ * |48-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide
[TAPE and REEL]

By B By By By By By B; By By Byp By By Bz By B

Logic Symbol

A A I I O

Ag A Ay Ay Ay Ay Ag Ay Ag Mg Ajg AqAig Aig Ay Ays
—0) ot 08, [O—
—] /R, /R, f—

| Dévices also available in Tape and Reel. Specify by appending the suffix letter “x” to the ordering code.

Pin Descriptions

Pin Names Description
OE, Output Enable Input
TR, Transmit/Receive Input
Ag—A1s Side A Inputs or 3-STATE Outputs
Bo—B1s Side B Inputs or 3-STATE Outputs
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74LCXR162245

Connection Diagram

T/R {1
By — 2
B —3
GND —] 4
B, —5
B; —6
Ve =17
B, —8
Bs — 9
GND —110
By —{ 11
B, —{12
By —{13
By —] 14

GND —115
Bio—{16
B —17
Voo —18
B, —19
Bz — 20

GND —] 21
By — 22
Bis — 23

T/Ry — 24

Logic Diagr=m
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— GND
— Vee
— GND
— GND
= Mo
= A
— Vee
— A2
[~ M3

[— GND

Truth Tables

Inputs Outputs
OE, | TRy
L L |Bus By—B; Data to Bus Ay—Ay
L Bus Ag—A; Data to Bus By-B-
H X |HIGH Z State on Ag—A7, Bg—B7 (Note 2)
Inputs Outputs
OE, | TR,
L L |Bus Bg-B;5 Data to Bus Ag—Ag
L H |Bus Ag—A;5 Dat>*2 Bus Bg—Bys
H X |HIGH Z Statc ~nX8—, 5, Bg—B1s (I\'c@

Note 2: A and B port inputs< _ still activ
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Absolute Maximum Ratingsote 3)

Symbol Parameter Value Conditions Units
Vee Supply Voltage -0.5t0 +7.0 \%
\ DC Input Voltage -0.5t0 +7.0 \%
Vo DC Output Voltage -0.5t0+7.0 Output in 3-STATE v
-0.51t0 Ve + 0.5 | Output in 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
lanD DC Ground Current per Ground Pin +100 mA
Tste Storage Temperature —65 to +150 °C

Recommended Operating Conditions (Note 5)

Symbol Parameter | in T Wax lﬁl?
Vee Supply Voltage Ope  ting 2.0 | 2.6 v
Dav Reten. n +5 .36
v, Input Voltage 9 0 _r 55 Y
Vo Output Voltage o Ow oate] 0 [+ Ve v
3-sTATEL 0 1V 55
lon/loL | Output Current Ve = 3.0V 3.6V ‘ )
Ve =277 - 3.0 [ 48 mA
+4
Ta Free-Air Operating Temperatu A O T -40 85 °C
AUAV Input Edge Rate, V= 0.8V- .0V, V¢ = 3.0V \N\) et ] o 10 nsiv

Note 3: The Absolute Maximum Ratings .¢ w0se v, ns be’ id which tae s x_fety of the davice canrat b(»._gﬁrameed. The device should not be operated
at these limits. The parametric values = fined in the Eic_...cal Characteristics tables are not guarantcad at the Absolute Maximum Ratings. The “Recom-
mended Operating Conditions”# “'= wi.  =fine the¢ onditions fer cctual deviceoperaton.

Note 4: | Absolute Maxim:  Ratino muc © crved,
Note 5: Unused pins' uts ¢ .os)1 st be held 11IGi4 o: LOW..Thay may not Floct.

DC E' :cti a. Cnarecteristics

.Y ’ . Ve Tp = —40°C to +85°C
Symbol Daralvieter Conditions v Vi v Units
In ax
Vin HIGH “eve: Input Voltags o3 23-27 17 v
27-36 2.0
Vi LOW Level Input Vol@aye 23-27 0.7
v
27-36 0.8
Vou HIGH Level Output Voltage lon = —100 pA 23-36 Vee-02
lon = —4 MA 2.3 1.8
lon = -4 MA 2.7 22 v
lon = -6 MA 3.0 2.4
lon = -8 MA 2.7 2.0
lon =-12 mA 3.0 2.0
VoL LOW Level Output Voltage loL = 100 pA 23-36 0.2
loL = 4 MA 23 0.6
loL = 4 MA 2.7 0.4 v
loL = 6 MA 3.0 0.55
loL = 8 MA 2.7 0.6
loL = 12 mA 3.0 0.8
Iy Input Leakage Current 0<V,<55V 23-3.6 +5.0 pA
loz 3-STATE I/O Leakage 0<Vg<55V 23-36 +5.0 A
Vi= Vi orVy

3 www.fairchildsemi.com
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74LCXR162245

DC Electrical Characteristics

(Continued)
Vee Tp =-40°C to +85°C
Symbol Parameter Conditions Units
) Min Max
lorr Power-Off Leakage Current VjorVg=5.5V 0 10 nA
lec Quiescent Supply Current V| = Ve or GND 23-36 20
3.6V <V, Vg < 5.5V (Note 6) 23-3.6 +20 uA
Alce Increase in Icc per Input Viy = Ve -0.6V 23-36 500 pA
Note 6: Outputs disabled or 3-STATE only.
AC Electrical Characteristics
Tp =—-40°C to +85°C, R_ = 500Q
Symbol parameter Ve =3.3V+0.3V Vee =27V V=25V +0.2 Units
C_ =50 pF C_=50pF C, =30 pF
Min Max Min Max Min T Max |
[ Propagation Delay 15 53 15 60| 5 64 1.
[ Anto B, or By to A, 15 5.3 15 0 % 65 4 ns
oL Output Enable Time 15 73 15 1 & ]—1.5 + o5 |
tpzH 15 7.3 ¥ 8.0 15 9.5 ns
trLz Output Disable Time 15 6.4 15 | 9 \X 77
tpHz 15 6.4 6.9 15 7.7 ne
tosHL Output to Output Skew (Note 7) b € D)
tosLH _ 1 L AN leN 10 _L
Note 7: Skew is defined as the absolute value of the difference " etween . actual \ »agation-deley for any twesscuzrate outputs of tne same device. The
specification applies to any outputs switching in the same directic either k. H-t0-LOW (t-gp,) or-LOW-to-PiGH (1os 1) - Paremeter guaranteed by design.
Dynamic Switching Chasacurnic s
Symbol Par ar | Conditions Veo Ta= _2500 Units
( V) Typical
Voip Quiet Outpit Dyn. Jic Peak 'op .~ | Cf = 50pk, vag = 3.3V/ V=0V 33 0.35
| Cp=20 pPF, Vjp= 215V, V) = OV 25 0.25 v
Vouy G tOo. .oyt nic Valley Vg, [ C)=50 pF, Vi =3.3V, V)= OV 33 Z0.35 v
o | CL=20p5 Vig=25V, V| =0V 25 -0.25
Ca, acit nce
Sy—mbol | N _Poraneter. L., Conditions Typical Units
Cin | 'np'_JtTia)acitance \ " Vce =Open, V=0V or Ve 7 pF
Cio T input/Output Capacitarize. | Vce =3.3V, V= 0V or Ve 8 pF
Cpi | Power DissipatiorCapacitance Vee =3.3V, V=0V or Vg, f=10 MHz 20 pF

www.fairchildsemi.com




AC LOADING and WAVEFORMS aGeneric for Lcx Family

TEST O
SIGNAL ©

O— OPEN
O— GND

torns ot
tozh- touz
tez1s Yz

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

Test Switch
tpLH, tPHL Open
tozL trLz 6V at Voo = 3.3+ 0.3V
Vee X2 atVee=25+£0.2V
tpzh:tpHz GND

(¢ v
DATA )] cc
vmi
IN i GND
(pxx -— (pxx
‘e
DATA )J v
ouT I mo
PR

— \/CC

Waveform for Inverting and Non-Inverting Functions

CONTROL v o
IN )( _— e
e [
R — —
CLOCK i
- et | N
] _’i b
OUTPUT | 7\ X L j‘ Vo
Propa  ation . lay 2ulse Width and t,eWaveforms
— ' - \
OUTPUT ) VAV ce
CONTRC! 55._-/\ ot GND
tozL torz | -y
DATA v v,
S_Z—VOL

3-STATE Output Low Enable and
Disable Times for Logic

OUTPUT _\K__“ on
CONTROL s 5 e .t|\_’“'_- GND
BzH L o PHZ N
N v
oul _ 9 /1 moe Y
3-5. E Ouiput High Enau'e and

Disable Times fo L vegic

GATA _—J——‘;G-
IN G e e ]

(S S

CAONTROL
INPUT

t
(R ¢ tec
OR Vini
CLEAR

Setup Time, Hold Time and Recovery Time for Logic

ANY
QUTPUT

10%

trise and tanl

— Vou

— Vo

FIGURE 2. Waveforms

(Input Characteristics; f =IMHz, tg = tz = 3ns)

Symbol Vee
3.3V+0.3V 2.7V 2.5V + 0.2V
Vi 1.5V 1.5V Veel2
Vo 1.5V 1.5V Vecl2
Vy Vo + 0.3V Vo + 0.3V Voo + 0.15V
Vy Von — 0.3V Von — 0.3V Von — 0.15V

www.fairchildsemi.com
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input stage

Schematic Diag 'aMm Generic for LCX Family

input stage
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Physical Dimensions inches (millimeters) unless otherwise noted

0.620-0.630

[15.75 - 16.00]
48 25
ANRNANARARARARARARRARAND
0.398-0.417
LEAD #1 [10.10- 10.60]
IDENT ™\ [OTooro[025][c[e®TA]
5 ‘Eﬁiéi%éi?
il i lo['o???:gﬁgg]g
i ' 2¢
o L ol e 0.025 GAUGE PLANE e\ =
0.02040.003 a fo.635) """ 0.010 ‘
[0.51T¢P0.08] [0.25] i 5 '1.020—0.045)
|l 0.008-0012 ‘ 51— 1.0
[0.21-0.30) i
[CTo.0031[0.08]@ [ O[3 D] DT AL EYP
 0.096-0.108 SEATING PLANE 65 10 TGRS
[2.44-2.74] SEE DETAIL E
N
[ 4 A }
IR L _-+_ Y ; _,_.:é/rrﬁ
Lasim e - Moo e
48-Lead Small Shrink Outlir ' e (SSOP), JEDEC MGC:115,-0.300" Wiage

fac ge ivainber MS42A
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74LCXR162245 Low Voltage 16-Bit Bidirectional Transceiver with 5V Tolerant Inputs/Outputs and 26Q2 Series

Resistors in the Outputs

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

i
12.5040.10
040 TvF —| E_ 48 43 30 25 )
8 43 30 25
_B_
= l ]
H ﬁ : £
= g
| l
8 O —
- [
) 1 ]
JRTEEY : 1 I
) 19 2 [ofo2]c][s]A] 1—1 7
PIN #1 IDENT. ALL LEAD TIPS ‘ ‘ ‘_‘ . ¥
— = ko
LA TATTL . RECOMIENDATIN
(a]o.1]c] .
1.2 MAX ALL LEAD TIPS L'
/'

J L a.17-0.27

[]0.13@

o

=T {,@J

/‘»12 03 TOP & BOTTOM

RQ.16 BN GAGE PLANE
\ff
RO.31—~
D\24 /

DIMENSION®" "2 IN'  LIMETEF

-8 1 St

NOTE! ==
4, Tl URMS _’ JEDEC REGIT TRAI'ON MO—153,"VRIATON ED, )
DA™ . 4/97. 0.60£0.10
L OIME > ARE.IN MILLIMETERS. 1.00 —~!

C. ENSIINS #REEXGLUSIVE OF RUSKS: MOLD 7LASH
AND TIE-GAR EXTRUSIONS.

D, DIMENSICNS AND TOLETANCES PER ANS

SEATING PLANE

Y1450, 1982, DETAIL A

MTD48REVC

48-Lead. “hiit 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
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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
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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
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