Philips Semiconductors

Product specification

Octal D-type registered transceiver (3-State)

74LVC543A

FEATURES

® 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic
® Supply voltage range of 1.2V to 3.6V

® Complies with JEDEC standard no. 8—1A

©® CMOS low power consumption

® Direct intertace with TTL levels

® 8-bit octal transceiver with D-type latch

® Back-to-back registers for storage

® Separate controls for data flow in each direction

® 3-State non-inverting outputs for bus oriented applications

® High impedance when Vg = 0V

QUICK REFERENCE DATA
GND = 0V; Tamp = 25°C; T, = Tr< 2.5ns

DESCRIPTION

The 74LVC543A is a high—performance, low--power, low-voltage,
Si-gate CMOS device and superior to most advanced CMOS
compatible TTL families.

The 74LVC543A is an octal registered transceiver containing two
sats of D~type latches for temporary storage of the data flow in
either direction. Separate latch enable ([Eap, [Ega) and output
enable (OEpp, OEg,) inputs are provided for each register to permit
independent controt of inputting and outputting in either direction of
the data flow.

The 74LVC543A contains eight D—type latches, with separate inputs
and controls for each set. For data flow from A to B, for example, the
A-to-B enable (Eap) input must be LOW in order to enter data from
Ag—A7 or take data from Bg—By, as indicated in the function table,
With Eag LOW, a LOW signal on the A~to~B latch enable (LEag)
input makes the A-to~B latches transparent; a subsequent LOW—to
HIGH transition of the LE og signal puts the A data into the latches
where it is stored and the B outputs no longer change with the A
inputs. With Eap and OE ag both low, the 3-state B output buffers
are active and display the dala present at the outputs of the A
latches

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay Cy =50pF
teHLtPLH A to Bq Voe = 3.3V 33 ns
C, input capacitance 5.0 pF
Cio input/output capacitance 100 pF
Cpp power dissipation capacitance per latch Vego = 3.3V 27 pF
NOTES:
2. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp = Cpp X Vec? x i +2 {CL x Vee? x 1,y where:
f; = input frequency in MHz; C|_ = output load capacity in pF;
f, = output frequency in MHz; V¢ = supply voltage in V,
Z{CL x Vec? x gy = sum of the outputs
3. The condition is V, = GND 1o Ve
ORDERING INFORMATION
TEMPERATURE | OUTSIDE NORTH
PACKAGES RANGE AMERICA NORTH AMERICA PKG DWG. #
24-Pin Plastic Small Outline {S0) ~-40°C to +85°C 74LVC543A D 7ALVCB43A D SOT137-1
24-Pin Plastic Shrink Small Outline (8SOP) Type Hi —40°C to +85°C 74LVC543A DB 74LVC543A DB SOT340-1
24-Pin Plastic Thin Shrink Small Outline (TSSOP) Type | —40°C to +85°C 74LVC543A PW 7LVC543APW DH S0T355-1

1998 Jul 31 619

853-1992 19813



Philips Semiconductors

Product specification
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PIN CONFIGURATION LOGIC SYMBOL
rEea [ ~ 23 vee
oEBA [2 23 EAB
AQ E @ 80 3_A0 ]
a1 [4] 27 B 4 AL
Az {5] 20 &2
a3 (8] EES
A 7] 18] B4
as [E] 77 &5
as 2] 76 &6 L
a7 [19 B
g8a 1] 74 s T 7
GND {73 73] oEss ’
swoo21z
PIN DESCRIPTION
PIN NUMBER SYMBOL FUNCTION
"B’ to A’ latch enable input
! [Eea (active LOW) Swopers
‘B’ to 'A output enable
2 OFga input (active LOW) LOGIC SYMBOL (IEEE/IEC)
3456,7,8,910 Agto Ay ‘A data inputs/outputs
s T - 2 ™~FiEN3
B' to ‘A’ enable input
i Ega (active LOW) 2l
12 GND d (v - les
ground {0V} 3 o 2ENd
22,21, 20, 19, - . RUBEE N P
18, 17, 16. 15 Bg to By B’ data inputs/outputs 14 i) e
13 oOE A’ to B output enable 3 —1 r— 2
AB input (active LOW) *—E: V3 50, j——
B s . 6D 4 V|
A to 'B’ latch enable input
14 [Ese (active LOW) e e 2!
Sen -
23 E 'A’ to 'B’ enable input 5 19
AB (active LOW) L] L a1
L] |18
24 Vee positive supply voltage g 17
i PN IR ¥
1!. — 15
SWo0214
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LOGIC DIAGRAM
OEga —
Ega
LEga
[
Enp
[Eag —~ ]
R boderememe e cemma -
’ "
' , LE[—e
. a7 .
' o~ o '
: ] .
An -:—-—~‘~0 1»———;—— By
1 L}
‘ LE """—’J\ '
; 7 - :
+ D 1
1 1
! 8 IDENTICAL '
COHANNELS L ... S {, - :
TO 7 OTHER CHANNELS
SWo0215
FUNCTION TABLE
INPUTS
OPERATING MODES OUTPUTS
Disabled H X X X zZ
Disabled X H X X z
L T L h Z
Disabled + Latch L T L A 3
Latch + Display L L 1 h H
P L L 1 ! L
L L L H H
Transparent L L L L L
Hold
L L H X NC
{do nothing)
NOTES:
XX =  ABfor A-to-B direction, BA for B-to-A direction
H = High voltage level
L = Low voliage level
h = High state must be present one setup time before the Low-to-High transition of [Eag, LEpa. Eap. Ega
1 = Low state must be present one setup time before the Low-to-High transition of LEag, [Ega, Eag. Ea
X = Dontcare
T = Low-to-High level transition
NC = Nochange
Z = Highimpedance OFF state

1998 Jul 31

821
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Octal D-type registered transceiver (3-State) 74LVC543A

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER CONDITIONS UNIT
MIN MAX
Veo DC supply voltage (for max. speed performance) 2.7 36
Vee DC supply voltage (for low-voltage applications) 1.2 38
\7 DC input voltage range 4 55
DtCtOutput voltage range: output HIGH or LOW 0 Voo v
Vio state
DC input voltage range; output 3-State 0 5.5 A
Tamb Operating ambient temperature range in free-air —40 +85 °C
. . Vee=1.2102.7V 0 20
t Yy Input rise and fali times Voo =2.7 10 36V 0 10 ns/\V
ABSOLUTE MAXIMUM RATINGS!
In accordance with the Absolute Maximum Rating System (IEC 134)
Voltages are referenced to GND (ground = 0V)
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +6.5 \
ik DC input diode current V) <0 -50 mA
Vi DC input voltage Note 2 ~0.510 +6.5 v
ok DC output diode current Vo >VggorVg < 0 +50 mA
v DC output voitage; output HIGH or LOW state Note 2 —0.5t0 Vge +0.5 v
vo DC input voltage; output 3-State Note 2 -051t06.5 \
lo DC output source or sink current Vo=010 Ve +50 mA
ianp: lcg | DC Ve or GND current +100 mA
Tsig Storage temperature range -65t0 +150 °C
Power dissipation per package
Pror — plastic mini-pack (8Q) above +70°C derate linearly with 8 mW/K 500 ™
— plastic shrink mini-pack (8SOP and TSSOP) above +60°C derate linearly with 5.5 mW/K 500 m
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Octal D-type registered transceiver (3-State) 74LVC543A

DC ELECTRICAL CHARACTERISTICS

Over recommended operating conditions voltages are referenced to GND (ground = QV)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C | UNIT
MIN TYP! | MAX
Voo =1.2v Vee
ViK HIGH level Input voltage v
Voo =2.7 10 3.6V 2.0
Vee = 1.2V GND
Vi LOW level Input voltage \
Voo =2.7t0 3.8V 08
Voo =27V, Vi= Vi or Vi lo =—12mA Vec—0.5
Ve = 3.0V; V= Viyor Vi ig =-100uA Vee-0.2 | Voo
VoH HIGH leve! output voltage v
Voo = 3.0V, V= Vi or Vi lo=-18mA Ve —-06
Vee = 3.0V, Vi =Vyyor V. Ig = ~24mA Vec~08
Vee =2.7V; Vi=VyyorV; lo = 12mA 0.40
VoL LOW level output voltage Voo = 3.0V; V= Vyyor Vi Ig = 100pA GND 0.20 \
Voo =3.0V; Vi =Vjgor V. g =24mA 0.55
Iy input leakage current Voo = 3.8V, Vi =558V or GND Not for /O pins =01 +5 HA
Lipazfly Input current for comman QG pins Voo =38V, V) = 5.5V or GND +0.1 +15 uA
Lz
loz 3-State output OFF-state current Voo = 3.6V V=V or Vi Vo = 5.8V or GND 0.1 +10 A
Lot Power off leakage supply Vee = 0.0V: Vyor Vg = 5.5V 0.1 +10 uA
lec Quiescent supply current Voo = 3.8V; Vi= Vg or GND; lg =0 0.1 10 HA
Additional quiescent supply current _ v L
aslgc per input pin Vee = 2.7V 10 3.6V; Vy= Ve —0.6V; lp = 0 5 500 | pA
NOTE:
1. Alf typical values are at Vi = 3.3V and Tymp = 25°C.
AC CHARACTERISTICS
GND = 0V; t, = t; =2.5ns; C|_= 50pF
LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V 10.3V Voe =27V Vee = 1.2V UNIT
MIN TYP! MAX MIN MAX TYP
tPHL Propagation delay
toun A 10 By, By 10 Aq 1,5 1.5 3.3 7 15 8 13.0 ns
tPHL Propagation delay
to [Ega to An, LEag 10 By, 2,5 15 4.1 8.5 15 9.5 16.0 ns
tezn 3-State output enable time
tooL OEga 10 Ay, OFag to Bn, 3.5 15 4.2 7.7 1.5 9.2 15.0 ns
tPHz 3-State output disable time
tprz OFga 10 An, OEag t0 By, 35 15 34 7.0 1.5 7.5 8.0 ns
tpzH 3-State output enable time 5
tpay Epa 10 Ay, Eag to B, 3,5 15 4.4 8.0 15 9.3 15.0 n
tpHz 3-State output disable time 4 7 0
thLy Ega 10 An, Eag to By, 3,5 1.5 3.6 7.0 5 .5 8. ns
tw LExx pulse width LOW 2 3.0 0.9 - 3.0 ~ 4.0 ns
Sel-up time . _ _ 15
su ABr 10 LExx. An/By 10 Exx 4 15 05 5 ' ns
Hold time . _
th ABr 16 (s, AnBn 10 Exx 4 15 0.6 15 2.0 ns
NOTE:

1. These typical values are at Ve = 3.3V and Tamp = 25°C.
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AC WAVEFORMS

Vm=1.5VatVeo = 27V, Vy = 0.5 Vg at Ve < 2.7V,
Voo and Vg are the typical output voltage drop that occur with the output load.
Vy = VoL + 0.3V atVee = 2.7V; Vx = Vg, + 0.1 Vg at Voo < 2.7V
Vy =Vonr-0.3V atVge = 2,7V; Vy =Vou — 0.1 Vg at Vg < 2.7V

Vi

SY00041 NOTE: The shaded areas indicate when the input is permitted to change
§ redictable output performancy
Waveform 1.  input (A, By) to output (B, A,)) propagation o prect odiputp °
delays. SWgo211
Waveform 4. Data setup and hold times for the (A, B,) input
to the LExyx and Exx inputs.
LExx INPUT
TEST CIRCUIT
Sy
vce 2«Vee
o— Open
An. Bp o— GND
OUTPUT
R_=500 €
vout
PULSE
SA00408 GENERATOR
Waveform 2. Latch enable input ([Exx) pulse width and the oL RL=500 2

latch enable input to output (A, B,) propagation delays.

Test Circuit for 3-State Outputs

Vi oo
SWITCH POSITION

OExx, Exx
INPUT / TEST | SWITCH Vee Vin

GND tpLH/APHL Open <27V Vee

27-38V]| 2.7V
teLzftezs | 2+ Vee [ 27-886V] 27V ]

Veg - - - - teuz/tezr | GND
Sg\mg-TOFF DEFINITIONS
OFF-to-LOW R = Load resistor

VoL C|. = L.oad capacitance includes jig and probe capacitance

Ry = Termination resistance should be equal to Zoyt
[* terz *ﬂ [ tpzy "f of pulse generators.
v SWD0047
o . ry . .
OUTPUT 3 Waveform 5. Load circuitry for switching times.
HIGH-0-OFF Vi
OFF-to-HIGH
OND - - - T T oulputs
utpUts gl — —
gnabl:esd T disabled enabled
SW00210

Waveform 3. 3-State enable and disable times
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