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Low-Voltage 16-Bit
Bidirectional Transceiver
with 5V Tolerant Inputs
and Outputs

74LCX16245

General Description

The LCX16245 contains sixteen non-inverting bidirectional buffers
with 3-STATE outputs and is intended for bus oriented applications.
The device is designed for low voltage (2.5 V or 3.3 V) V¢
applications with capability of interfacing 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.

The LCX16245 is fabricated with an advanced CMOS technology
to achieve high speed operation while maintaining CMOS low power
dissipation.

Features

® 5V Tolerant Inputs and Outputs

1.65 V—-5.5V Vc Specifications Provided
4.5 ns tpp max (Vcc = 3.3 V), 20 uA Icc max
Power-off High Impedance Inputs and Outputs

Supports Live Insertion and Withdrawal*
+24 mA Output Drive (Vcc=3.0V)

Uses Patented Noise/EMI Reduction Circuitry
Latch-up Performance Exceeds 100 mA

ESD Performance:

+ Human Body Model >2000 V

® These Devices are Pb-Free, Halide Free and are RoHS Compliant
*To ensure the high-impedance state during power up or power down, OE should

be tied to V¢ through a pull-up resistor; the minimum value of the resistor is
determined by the current-sourcing capability of the driver.
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Figure 1. Logic Symbol
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WL = Wafer Lot

YY = Year
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dimensions section on page 7 of this data sheet.
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CONNECTION DIAGRAM Table 1. PIN DESCRIPTIONS

o \ Pin Names Descriptions
TR E OE OE, Output Enable Inputs
BO|2 A0 —
E T/Rn Transmit/Receive Inputs
B1|3 Al
GND E GND Ap-A1s Side A Inputs or 3-State Outputs
B2 E A2 Bo—B15 Side B Inputs or 3-State Outputs
NC No Connect
B3[ 6] A3
Vee E Vee
B4 E A4 Table 2. TRUTH TABLES
B5 E A5 Inputs
GND [10) GND OE, TR, Outputs
B6 [11] A6 L L Bus Bo-B; Data to Bus Ag—A;
B7 [12] A7 L H Bus Ag—A; Data to Bus By—B;
B8 [13 A8 H X HIGH Z State on Ag-A7, Bo-B

B9 [14]

A9

GND [15]
B10]16]

GND Inputs
A10 OE, T/R, Outputs

Bi1 [17] At L L Bus BgB15 Data to Bus AgAqs
Ve [18 Voo L H Bus Ag—A15 Data to Bus Bg—B1s
B12 E Af2 H X HIGH Z State on Ag—A15, Bg—B15

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

Z = High Impedance

=
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Figure 2. Pin Assignment

LOGIC DIAGRAMS

T/R1 —

[ o e e ]
ke e e e e e e ol

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.

Figure 3. Logic Diagram
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MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce DC Supply Voltage —0.5t0 +6.5 \%
VN DC Input Voltage (Note 1) —0.5t0 +6.5 \%

Vout DC Output Voltage (Note 1) Active-Mode (High or Low State) —0.5t0 Vg + 0.5 \Y,
Tri-State Mode —0.5t0 +6.5
Power-Down Mode (Vgg =0V) -0.5t0 +6.5
lik DC Input Diode Current Vin < GND -50 mA
lok DC Output Diode Current VouTt < GND -50 mA
lo DC Output Source/Sink Current +50 mA
lcc DC Supply Current per Supply Pin +100 mA
laND DC Supply Current per Ground Pin +100 mA
TstG Storage Temperature Range —65 to +150 °C
T Lead Temperature, 1 mm from Case for 10 secs 260 °C
Ty Junction Temperature Under Bias +150 °C
CATN Thermal Resistance (Note 2) 71 °C/W
Pp Power Dissipation in Still Air 1765 mwW
MSL Moisture Sensitivity Level 1 -
Fr Flammability Rating Oxygen Index: 28 to 34 UL94 V-0 @ 0.125in -
VEsp ESD Withstand Voltage (Note 3) Human Body Model >2000 \Y,
Charged Device Model N/A

Maximum ratings are those values beyond which device damage can occur. Maximum ratings applied to the device are individual stress limit

values (not normal operating conditions) and are not valid simultaneously. If these limits are exceeded, device functional operation is not implied,

damage may occur and reliability may be affected.

1. lp absolute maximum rating must be observed.

2. Measured with minimum pad spacing on an FR4 board, using 76 mm-by-114 mm, 2-ounce copper trace no air flow per JESD51-7.

3. HBM tested to EIA / JESD22-A114-A. CDM tested to JESD22-C101-A. JEDEC recommends that ESD qualification to EIA/JJESD22-A115A
(Machine Model) be discontinued.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage Operating 1.65 25,33 5.5 \
Data Retention Only 1.5 25,33 5.5
VN Digital Input Voltage 0 - 5.5 \%
Vout Output Voltage Active Mode (High or Low State) 0 - Vee \%
Tri-State Mode 0 - 5.5
Power Down Mode (Vg =0V) 0 - 5.5
Ta Operating Free-Air Temperature -40 - +125 °C
1, t Input Rise or Fall Rate Vec=165V1i01.95V 0 - 20 ns/V
Vec=23Vto27V 0 - 20
V|yfrom0.8Vt02.0V,Vgc=3.0V 0 - 10
Voc=45Vt055V 0 - 5

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.
4. Unused inputs must always be tied to an appropriate logic voltage level (e.g., either GND or V). Unused outputs must be left open.
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DC ELECTRICAL CHARACTERISTICS

Ta =-40 °C to +85 °C Ta =-55°Cto +125 °C
Symbol Parameter Conditions Vee (V) Min Max Min Max Unit
ViH High-Level Input 1.65t01.95 | 0.65x Ve - 0.65 x Voo - \Y
Voltage
23t02.7 1.7 - 1.7 -
2.7t03.6 2.0 - 2.0 -
451t05.5 0.7 x Ve - 0.7 x Ve -
VL Low-Level Input 1.6510 1.95 - 0.35 x Voo - 0.35x Vo \
Voltage
23t02.7 - 0.7 - 0.7
2.7t03.6 - 0.8 - 0.8
451t05.5 - 0.3x Vge - 0.3x Vcge
VoH High-Level Vi=Vigor V| \%
Output Voltage loy = -100 pA 1.65t05.5 Vgc — 0.1 - Vg - 0.1 -
loq =-4mA 1.65 1.2 - 1.2 -
loq=-8mA 23 1.8 - 1.8 -
loy=-12mA 2.7 2.2 - 2.2 -
loy=-16 mA 3.0 2.4 - 2.4 -
loq = -24 mA 3.0 2.2 - 2.2 -
loq = -32 mA 45 3.8 - 3.8 -
VoL Low-Level Vi=Vigor V| V
Output Voltage loy = -100 pA 1.65t05.5 - 0.1 - 0.1
loq = -4 mA 1.65 - 0.45 - 0.45
loy=-8mA 23 - 0.6 - 0.6
lon =-12mA 2.7 - 0.4 - 0.4
loy=-16 mA 3.0 - 0.4 - 0.4
loH = -24 mA 3.0 - 0.55 - 0.55
loq = -32 mA 45 - 0.6 - 0.6
I Input Leakage Vi=0to5.5V 2.31t03.6 - 5.0 - 5.0 uA
Current
loz 3-State Output Vi=VigorVy, 2.3t03.6 - +5.0 - +5.0 A
Leakage Current | Vo=0Vto5.5V
lorr Power Off Vi=5.5Vor 0 - 10 - 10 uA
Leakage Current | Vo=5.5V
lcc Quiescent Supply | V| =5.5V or GND 231t03.6 - 10 - 10 uA
Current
Alce Increase in Igc ViH=Vec-06V 231t03.6 - 500 - 500 uA
per Input

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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AC ELECTRICAL CHARACTERISTICS

Tp = -40 °C to +85 °C |Tp = -55 °C to +125 °C
Symbol Parameter Test Condition Vee (V) Min Max Min Max Unit
teLH, Propagation Delay, See Figures 4 and 5 1.6510 1.95 - 8.5 - 8.5 ns
tpHL DtoO
23t02.7 - 54 - 5.4
2.7 - 5.2 - 5.2
3.0t0 3.6 - 45 - 45
451t05.5 - 4.0 - 4.0
tpzH, Output Enable Time, See Figures 4 and 5 1.6510 1.95 - 10.5 - 10.5 ns
tpzL OEto O
23t02.7 - 8.5 - 8.5
2.7 - 7.2 - 7.2
3.0t0 3.6 - 6.5 - 6.5
451t05.5 - 55 - 5.5
tPHZ, Output Disable Time, See Figures 4 and 5 1.6510 1.95 - 9.7 - 9.7 ns
tpLz OEto O
23t02.7 - 7.7 - 7.7
2.7 - 6.9 - 6.9
3.0t0 3.6 - 6.4 - 6.4
451t05.5 - 54 - 5.4
tosHL, | Output to Output Skew, 1.651t0 1.95 - - - - ns
t Note 5
osti | ( ) 231027 - - - -
2.7 - - - -
3.0t0 3.6 - 1.0 - 1.0
tosHL, | Output to Output Skew, 451055 - - - - ns
tosth | (Note 5)

5. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the dynamic operating current consumption without
load. Average operating current can be obtained by the equation Icc(opr) = Crp ® Vcc @ fin + Icc- Cpp is used to determine the no-load

dynamic power consumption: Pp = Cpp e Vg2 e fin + Icc @ Ve,

DYNAMIC SWITCHING CHARACTERISTICS

Tao=+25°C
Vee
Symbol Characteristic Condition v) Typical Units
VoLp Quiet Output Dynamic Peak Vo, CL=50pF V|y=33V,V;L=0V 3.3 0.8 \Y
CL=380pF Vy=25V,V; =0V 2.5 0.6 \%
VoLv Quiet Output Dynamic Valley Vo CL=50pF, Vy=33V,V) =0V 3.3 -0.8 \%
CL=30pF, V=25V, V=0V 25 -0.6 \
CAPACITIVE CHARACTERISTICS
Symbol Parameter Condition Typical Units
CiN Input Capacitance Vce = Open, V=0V or Vggo 7 pF
Cio Input/Output Capacitance Vec=33V,V,=0VorVgc 8 pF
Cpp Power Dissipation Capacitance Vec =33V, V| =0VorVcg f=10 MHz 20 pF
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AC LOADING AND WAVEFORMS

OPEN
o
VLOAD ©) i GND

74LCX16245

Table 3. TEST CIRCUIT TABLE

Test Switch
R tPLH, tPHL Open
INPUT DUT OUTPUT trLz, trzL VLoAD
tPHZ, tPzH GND
Rt Ry I Cp*
C_ - includes probe and jig capacitance
Rt = ZoyT of pulse generator (typically 50 Q)
f=1MHz
Figure 4. Test Circuit
DATA 5 . Vee OUTPUT 35 v Yee
IN ;; m GND CONTROL % { % m GND
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Figure 5. Waveforms
(Input Characteristics; f =1 MHz, t, = t; = 3 ns)
Table 4. SWITCHING WAVEFORMS TABLE
Vee, V Rp, Q@ CL, pF Vioap Vi V Vinos V Vy, V
1.651t0 1.95 500 30 2xVge Veol2 Veo/2 0.15
231027 500 30 2xVge Veol2 Veo/2 0.15
2.7 500 50 6V 15 1.5 0.3
3.0t0 3.6 500 50 6V 15 15 0.3
45104.5 500 50 2xVce Vce/2 Vge/2 0.3
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Figure 6. Schematic Diagram (Generic for LCX Family)
ORDERING INFORMATION
Device Marking Package Shipping’
74L.CX16245MTDX LCX16245G TSSOP-48 2500 Units / Tape & Reel

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
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REVISION HISTORY

Revision Description of Changes Date

1 Converted the Data Sheet to onsemi format with the updates in Ordering Information Table, 9/16/2025
Recommended Operating Table, Maximum Rating Table.

This document has undergone updates prior to the inclusion of this revision history table. The changes tracked here only reflect updates made
on the noted approval dates.
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DIMENSIONS ARE IN MILLIMETERS

NOTES:

A. CONFORMS TO JEDEC REGISTRATION MO—153, VARIATION ED,
DATE 4,/97.

B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH,
AND TIE BAR EXTRUSIONS.

D. DIMENSIONS AND TOLERANCES PER ANSI Y14.5M, 1982.
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Electronic versions are uncontrolled except when accessed directly from the Document Repository.
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