LvVQ245

BYE D - ‘6501122 007L424 490 EMENSCI

@National

Semiconductor

54LVQ/74LVQ245
Low Voltage Octal Bidirectional Transceiver
with TRI-STATE® Inputs/Outputs

General Descrlptlon Features

The 'LVQ245 contains eight non-inverting bidirectional bufi- B Ideal for low power/low noise 3.3V applications
ers with TRI-STATE outputs and is intended for bus-orient-  ® Implements patented Quiet Series EMI reduction
ed applications. Current sinking capability is 12 mA at both circulitry

the A and B ports. The Transmit/Receive (T/R) input deter- - m Available in SOIC and QSOP packages

mines the direction of data flow through the bidirectional w Guaranteed simultaneous switching noise leve! and
transceiver. Transmit (active-HIGH) enables data from A dynamic threshold performance ;

ports to B ports; Receive (active-LOW) enables datafromB g (moroved latch-up immuni

ports to A ports. The Output Enable input, when HIGH, dis- . Cgllr;rante od incidF;nt wav:yswit ching into 760
ables both A and B ports by placing them in a HIGH Z condi- . ! .

tion. m 4 kV minimum ESD immunity

Ordering Code: ses sections
Logic Symbols : _Connection Diagrams
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IEEE/IEC " Flatpak and SOIC
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H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
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Absolute Maximum Ratings (Not 1)

Recommended Operating

SPTOAT

If Military/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications. Sl{pL;\)/IéVoltage (Veo) 3.0V to 3.6V
Supply Voltage (Vcg) —0.5Vto +7.0V Input Voltage (Vi) OV to Vg
DG Input Diode Gurrent (i) —20mA Output Voitage (Vo) OVto Vo

V: = Vg + 0.5V +20mA Operle-\ting Temperature (Ta) . .

74LVQ —40°C to +85°

DC Input Voltage (V) —~0.5Vto Vg + 0.5V 54LVQ —55°C o +125°C
DS Output Diode Current (loK) —somA Minimum Input Edge Rate (AV/At)

Ve = Voo 4 0.5V 20mA VN from 0.8V to 2.0V

0= Voo * U Voc @ 8.0V 1256 mV/ ns

DG Output Voitage (Vo) —0.5VtoVee + 0.5V Note: Plastic DIP packaging is not recommended for applications requiring
DG Qutput Source greater thar 2000 temperature cycles from —40°C to +125°C.

or Sink Current (lo) +50 mA
DC Vg or Ground Current

per Output Pin (Icc or Ignp) +50 mA

Storage Temperature (Tstg) —65°C to +150°C

DC Latch-Up Source or
Sink Current +300 mA
Junction Temperature (T;)
CDIP 175°C
PDIP 140°C

Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The dalabook specifications shoutd be met, without
exception, o enswe that the system design is refiable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of 'LVQ circuits outside databook specifications.

DC Electrical Characteristics

74LvQ 54LVQ 74LVQ
Symbol Parameter ‘:\(;)c Ta= +25°C | _ 55° cTt?: j_ 125°¢ | — 40°g ':°=+ 85°C Units Conditions
Typ Guaranteed Limits
Vi mg‘m‘,’gl‘t:;%h Lovel | 30 | 15 | 20 20 20 v Z?\‘/’;:_og Yv
ViL msﬁ‘t"\‘,‘;";a:‘;w Level | 30 | 15 | o8 0.8 08 v Xf’b’g:fd W
Von ms‘o"&:e"e"e' 30 | 299 | 20 2.9 2.9 v | lour=—50uA
3.0 256 24 2.46 v ’xg‘HZV'_szr Vi
VoL gﬁﬂ”\’/‘“ ol't'::’e"e"e' 30 | 0002 | 0.1 0.1 0.1 v. | lour =80pA
3.0 0.36 0.50 0.44 v 'V,'C';‘Livjl- o :;':
N E‘g’;‘:;“é:fr:’m 36 +0.1 +1.0 +1.0 A | V1= Voo GND

*AN outputs loaded; thresholds on input associated with output under test.
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-
& | DC Electrical Characteristics (continued)
4 '
| 74LVQ 54LVQ 74LVQ
s Vee - . Ta= Ta=
ymbol Parameter v Ta= +25C [ _ 55°C to +125°C | —40°C to +85°C Units Conditions
Typ Guaranteed Limits
loLp TMinimum Dynamic VoLp = 0.8V Max
Output Current 36 3% mA (Note 1)
loHD _ VoHD = 2.0V Min
3.6 25 mA (Note 1)
lcc Maximum Quiescent Vin = Voo
Supply Current 36 50 100 50.0 KA or GND
lozT Maximum I/O VI(OE) = Vi1, VIH
Leakage Current 36 +0.6 +11.0 +6.0 wA | V| = Vcc, GND
Vo = Vce, GND
VoLp Quiet Output 23 05 08 v (Notes 2, 3)
Maximum Dynamic Vo | ' ’
VoLv Quist Output a5 | —o5| —o08 v {Notes 2, 3)
Minimum Dynamic Vor : ’ '
ViHD Maximum High Level a3 16 20 v (Notes 2, 4)
Dynamic Input Voltage ) : }
Vi Maximum Low Level 33 17 08 v (Notes 2, 4)
Dynamic Input Voltage ’ ' '

+Maximum test duration 2.0 ms, one output loaded at a time.

Note 1: Incident wave switching on transmigsion lines with impedances as low as 759 for commercial temperature range is guaranteed for 74LVQ.
Note 2: Worst case package.

Note 3: Max number of outputs defined as (n). Data inputs are driven OV ta 3.3V; one output at GND.

Note 4: Max number of Data Inputs (n) switching. (n — 1) inputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshald (Vi p), OV to threshoid
(Vinph f = 1 MHz.

AC Electrical Characteristics: see Section 1.2 for Waveforms

74LVQ 54LVQ 74LVQ
. _ Ta = —55°C Ta = —40°C
Symbol parameter Vgg Té‘ - ;:5? to +126°C to +85°C | Units ':"g
L P CL — 50 pF CL = 50 pF -
Min Typ Max Min Max Min Max
teL tp | PropagationDelay | 545 | 5g 75 100 20 105 | ns | 1234
Data to Output
tpz1, tpzn | Output Enable Time | 3.3 | 3.0 85 130 30 135 | ns | 1.256
tpHz tpLz | Output Disable Time | 3.3 1.0 8.5 14.5 1.0 15.0 ns 1.2-5,6
tosHL: Output to Output
tosLH Skew** 3.3 1.0 1.5 1.5 ns 1.2-19
Data to Output

*Voltage Range is 3.3V £0.3V

“sSkew is defined as the absolute value of the difference between the actuai propagation delay for any two separate outputs of the same device. The specification
applies 1o any outputs switching in the same direction, aither HIGH to LOW (togHL) or LOW 1o HIGH (tos( +). Parameter guaranteed by design.
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<
Capacitance )
Symbol Parameter Typ Units Conditions &
Cin Input Capacitance 4.5 pF Vcc = 3.8V
Cio Input/Output _
Capacitance 15 pF Vco = 3.3V
Cpp Power Dissipation -
(Note 1) Capacitance 67 PF Voc = 3.3V

Note 1: Cpp is measured at 10 MHz.
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