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Low Voltage 16-Bit Bidirectional Transceiver with
5V Tolerant Inputs/Outputs and Pull-Down Resistors

General Description

The LCXP16245 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, A and B port datapath pins have built-in resis-
tors to GND allowing the pins to float without any increase
in Icc current. This feature is intended to address modular
and space constrained applications where additional space
consumed by external resistors is not available.

The LCXP16245 is fabricated with an advanced Cm 3
technology to achieve high speed operation while *ai)
ing CMOS low power dissipation.

Ordering Cod~

Features
m 5V tolerant inputs and outputs
m 2.3V-3.6V V¢ specifications provided
m |/O pull-down resistors terminate inactive busses ensur-
ing a stable bus state
5.5ns tpp max (Vee = 3.3V 20 Alcci X
Power down high impe .ice input an7 Lutputs
Supports live insei” :n/w~ awal (Nute 1)
+24 mA outpr drive ‘~c 2 V)
Implemer.
Pinc mp
L L ch- 2 pe
m ES. el rmancez:

Hui.an bodv-medel > 2002V

Machine model >200

Note 1¢ Te ensure the high-mpedance state during power up or down OE
shauld be.tied to Ve tireugh apull-ug resistor: the minimum value or the

orc_fietary oise/EMLr=aduction circuitry
tible L1 74 serias 16245
nance-exce2ds 50014

rasictor is deterninie2’ny the suwent-sourcing capability of the driver.

Order Number” 'Pa. .ge imber]|

C Package Description

74LCXP162 =A o

SA I"16-Leas Sm:ali Shririk. Outline Package (SSOP), JEDEC MO-118, 0.300" Wide

74LCXP1 245M1

MTD46 48-Cead-7hin_Sarik small Outline Package (TSSOP), JEDEC MO-153, 6.1mm Wide

Devices also . hilable 1 Tape ant Reel. Specify by xppending-ihe sufix letter “X” to the ordering code.

Logic Sympal

Pin Descriptions

[
I—l—l L1111 |J—' i I Pin Names Description
Ko EL Ry Ag Ay Ag Ag Aigihorhig Ay Aig Mg Ay Mg —
ot or, fo— OE, Output Enable Input
/R /R — TR, Transmit/Receive Input
El" EI‘ E|2 T El‘ B|5 E|6 B|7 B|B EI9 E‘|° E‘I‘ E‘|2 B‘I3 E‘l‘ E‘IS Ag-Ars Side A Inputs or 3-STATE Outputs
Bg—Bi1s Side B Inputs or 3-STATE Outputs
© 2005 Fairchild Semiconductor Corporation DS500053 www.fairchildsemi.com

SJ0]SISay

umoQ-|ind pue sindino/sinduj JUBISIOL AG YIIM JOAISISURIL [euoldalipig 11g-9T 96.1J0A MOT GrZ9TdXDTr.



74LCXP16245

Connection Diagram

- —/ —
/R =1 48 = OF,
B, —2 474
B =13 46— A
GND —] 4 45— onp
B, =15 144,
B, —6 431y
Ve =17 12 v,
8, —8 [N W
A E 10— 45
enp —{ 10 39|—cND
B — 11 38— 4
B, —{12 374
B =13 36— A
By —{14 3504
oND =] 13 34f—oND
Bo—]16 334,
B =117 324,
Voo =18 31— v
B, =118 04,
B3 — 20 291 Ay
oND =] 21 28— GND
B, — 22 27 Ay,
B5 =23 26— A5
/R, = 24 25 -0,

Functional Descriptions

The LCXP16245 contains sixteen ne=.inve. 1y aC-
tional buffers with 3-STATE outputs < e de e Yyte con-
trolled. Each byte has separate con ol input. vhic.i can ke
shorted together for full 1¢ _.. Spe. ‘ion. 7 e T/R. inputs
determine the direction ¢ data flow «..._ugh the device.

Logic Dia( rarm

Truth Tables

Inputs
p— — Outputs
OE; | T/Ry
Bus By—B; Data to Bus Ag—A;
Bus Ag—A; Data to Bus By—B-;
H X |HIGH Z state on Ag—A;, Bo—B7 (Note 2)
Inputs
p— — Outputs
OE, | TIR,
L L |Bus Bg—-B,5 Data to Bus Ag—Ag
L H Bus Ag—A;5 Data to Bus Bg—B;5
H X |HIGH Z state < ‘A15, Bg—B5 (Note ’1\_|

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

Z = High Impedance.

Note 2: Aand B port v tsai ctill 2 e,

Tae QE inputs disable_hoththe A and B ports by placing
fhein in A higii impedance state. The pulldown resistor
(30K orriial) to GiD is active only when the outputs are
2-STATED (OE'=HIGH). When the outputs become active
(OE = LOW, the resistor is removed from the circuit.
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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 Vv

—0.5t0 Ve + 0.5 | Output in HIGH or LOW State (Note 4)

Ik 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
IeND DC Ground Current per Ground Pin +100 mA
Tste Storage Temperature —-65 to +150 °C
Recommended Operating Conditions

Symbol Parameter | fin— ¥ _!_ “Units

Vee Supply Voltage Operating, ~ . ' 1= 36 [ v

Data Rete ‘on 15 | 2.6

A Input Voltage A W 0 A | 5.5 \%

Vo Output Voltage 'SH. .M ate ) ‘ Vi v
3-STATE (] 55

lon/loL Output Current Voo 3.0V-28V| / fr?4__{—

Ve = 270 26V | ‘ 212 mA
Veo=2ay= 2.7Vl o+

Ta Free-Air Operating Temr' .atu. A B TR\ \ 1400 85 °C

AUAV Input Edge Rate, Viy = 8V—2.0 Vee=304 " N 0 10 nsiv

Note 3: The Absolute Maximum Rating
at these limits. The parametric values
mended Operating Conditions™ D Wil

Note 4: |5 Absolute Maxim

| Ratin=mus.

e those v
fined in the Elecuical Character'stics taliles are not giraranieed at the Absolute Maximum Ratings. The “Recom-

~fine the onditions-{Gr attual device opeiation.

= b nd whicii t|:§ety ofne device cariiat be_guaranteed. The device should not be operated

DC Ele~=ic. ' G-~ acteristics

B \+~ . _\\ Vee Ta=-40°C to +85°C
Symbol Parameéter Conditions Units
’ V) Min Max
Vin [HIGH Level Input Voltage .~ —l_— - 23-27 1.7 v
2.7-3.6 2.0
Vil 'LOW Level Input Voltage 23-27 0.7 v
| 2.7-36 0.8
Vou & |HIGH Level Output Voltage lon = —100 pA 23-36 | Vcc-02
lon = -8 MA 2.3 1.8
lon = -12 mA 2.7 2.2 \Y
lon =18 mA 3.0 2.4
lon = —24 MA 3.0 2.2
VoL LOW Level Output Voltage loL =100 pA 23-36 0.2
loL = 8 MA 2.3 0.6
loL = 12 mA 2.7 0.4 v
loL = 16 mA 3.0 0.4
loL = 24 mA 3.0 0.55
I Input Leakage Current 0<V, <55V 23-36 +5.0 uHA
loz() 3-STATE I/O Leakage V, or Vg = 0.0V 23-36 +5.0 HA
loz(H) 3-STATE I/O Leakage V, or Vg = 5.5V 23-36 50 500 [y
lorr Power-Off Leakage Current V,orVg=5.5V 0 10 pA
lcc Quiescent Supply Current V| =V ¢c or GND 23-36 20
3.6V <V, Vg <55V (Note 5) 23-3.6 +20 uA

www.fairchildsemi.com
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74LCXP16245

DC Electrical Characteristics (continued)

. Vee Ta =-40°C to +85°C .
Symbol Parameter Conditions Units
) Min Max
Alcc Increase in Icc per Input Vi =V cc-0.6V 23-36 500 pA
Note 5: Outputs disabled or 3-STATE only.
AC Electrical Characteristics
Tp =—-40°C to +85°C, R_ = 500Q
Vee =3.3V+£0.3V Vee =27V VCC=25V+0.2V
Symbol Parameter Units
C_=50pF C_=50pF C_=50pF
Min Max Min Max Min Max
teHL Propagation Delay 15 5.5 15 6.0 15 6.6
ns
tpLp AntoB,orB,to A, 15 5.5 15 6.0 1E 6.6
tozL Output Enable Time 15 7.0 15 8.0 15 9.1 \
ns
tozH 15 7.0 15 8.0 15 91 [
trLz Output Disable Time 15 7.0 15 > . Y ]2
ns
tonz 15 7.0 15 7. J 15 L 84
tosHL Output to Output Skew (Note 6) 1.0 9 \
ns
tostH 1.0 I
Note 6: Skew is defined as the absolute value of the difference between the actua’ "agati dele, a1y tweseparaie outputs of the same device. The

specification applies to any outputs switching in the same direction, either HIG" *o-L. '\ _ r LOW-to-HiGH (‘ng ). Parameter guaranteed by design.
Dynamic Switching Characteris?.c ®
| \ )V T Ve Ta=25C .
Symbol Parameter Ceraitisns i Units
i V) Typical
Voip Quiet Output Dynamic Peak’ 5 C_ =50 pF, My = 3.3V, Vi = V" ) 33 0.8 v
| CL=3URE Vi = 2.5V, =0V, 25 0.6
Vouv Quiet Output Dyn’ .ic Valley < “BJPF, Vi = 313V, V=0V 3.3 08 v
[T = 3Py = 2.5V, V) = OV 25 06
S W ) O alLiRt.\W < X\
Capacitonc s
Sym’ | A W Paramecer L, ™ N Conditions Typical Units
Cin I tCe ~acitance - -V \ YV Vce =0pen, V=0V or Ve 7 pF
Cio I JyOuteet Sapacitance - | - Vee =3.3V, V=0V or Ve 8 pF
Crp | Powe Dissipation Zapacitance . L Ve = 3.3V, V, = 0V or Vg, f = 10 MHz 20 pF
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AC LOADING and WAVEFORMS aGeneric for Lcx Family

TEST O
SIGNAL ©

5000 O— OPEN torns ot
O— GND tozn tonz
Y tozs Yoz

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

Test Switch
tpLhs tpHL Open
torL oLz 6V al Vog = 3.3 £ 0.3V
Vee X2 atVee=25+£0.2V
tpzH: tpHz GND
‘c v
DATA ) v cc OUTPUT
IN i e GND CONTROL
(pxx - (pxx tPZH N ‘I
DATA * 49 v DA o
out {§ mo Ul 1 'meo
3-5.

Waveform for Inverting and Non-Inverting Functions

ety —— 7 SE= Vee
CONTROL v S N *
IN )( PR, IN S GND
o ’ bty —m
2¢ |- H v
[ — — ONTROL —TT 7 ce
A .
CLOCK _‘- e INPUT Vini oND
| N \
b S
t
"—»1 —>i g VR rec
& o OR Vini
\/ mi
OUTPUT N 2 L__,{ mo CLEAR
Propa’ «ion v lay 2ulse Width. and t,esWaveforms Setup Time, Hold Time and Recovery Time for Logic
t &
— { -
OUTPUT V) VT Vee I~
CONTRC! 55._-/\ ot GND
a1 tolz | — Vou
ANY
%‘LTTA v, v, ouTPUT 10%
v — Vo

3-STATE Output Low Enable and
Disable Times for Logic

Disable Times fo

PR ¢ V)
_Y_ > o
— G J|\£—- GND

)

PHZ A =y

JE Output High Enac'e and

s v
e oK
=

Logic

trise and tanl

FIGURE 2. Waveforms
(Input Characteristics; f = IMHz, t, = t; = 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
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S¥29TdXOvL



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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S¥29TdXOvL




74LCXP16245 Low Voltage 16-Bit Bidirectional Transceiver with 5V Tolerant Inputs/Outputs and Pull-Down

Resistors

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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