Philips Semiconductors

Product specification

Octal buffer/line driver with 5-volt tolerant
inputs/outputs (3-State)

FEATURES

@ 5-Volt tolerant inputs/outputs, for interfacing with 5-volt logic.

@ Supply voltage range of 1.2t0 3.6V

® in accordance with JEDEC standard no. 8-1A

® CMOS lower power consumption
@ Direct interface with TTL levels

® High impedance when Vcc =0V

74LVC241A

DESCRIPTION

The 74LVC241A is a high-performance, low-power, low-voltage,
Si-gate CMOS device and superior to most advanced CMOS
compatible TTL families.

Inputs can be driven from either 3.3 V or 5 V devices. In 3-State
operation, outputs can handle 5 V. This feature allows the use of
these devices as translators in a mixed 3.3 V/5 V environment.

The 74LVC241A is an octal non-inverting bufferfline driver with 3-State
outputs. The 3-State outputs are controlled by the output enable inputs
10F and 20E. Schmitt-trigger action at all inputs makes the circuit
highly tolerant for slower input rise and fall times.

QUICK REFERENCE DATA
GND =0V, Tymp =25°C; =< 25ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation defay C_ =50 pF;
tpHLAPLH 1AL t0 1Y Ve =33V 3.2 ns
2A, 10 2Y,,
C Input capacitance 5.0 pF
Cpp Power dissipation capacitance per buffer V¥oc=33V 25 pF
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. #
20-Pin Plastic SO —40°C to +85°C 74LVC241A D 74LVC241AD SOT163-1
20-Pin Plastic SSOP Type Il —40°C to +85°C 74LVC241A DB 74LVC241A DB SOT339-1
20-Pin Plastic TSSOP Type | —40°C to +85°C 74LVC241A PW 7LVC241APW DH S0T360-1
PIN CONFIGURATION PIN DESCRIPTION
/"] PIN
soe[ 1] 56 veo NUMBER SYMBOL FUNCTION
1#olZ] [19) 206 i 10E Output enable input (active LOW)
2vg (2] (18] 17,
1,2 (77 240 2,4,6,8 1Ag to 1A3 | Data inputs
2v 5] 18] 1v, 3,5,7,9 2Yg to 2Y5 | Bus outputs
12,L €] (5] 2 10 GND Ground (0 V)
2¥,{ 7 4] 1.
2L7] R 17,15,13, 11 | 28010 25 | Data inputs
182 (73] 24,
2v,[3] (73] 1va 18,16, 14,12 | 1Yy to 1Y3 | Bus outputs
anp[9) 1] 24 19 20E Output enable input (active HIGH)
SY00614 20 Vee Positive supply voltage
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8 1A Y5 12 8
11 8A; ? 23 ©

) 74LVC241A
inputs/outputs (3-State)
LOGIC SYMBOL FUNCTIONAL DIAGRAM
127 ;:g E ;zg 1: 2 |1Ag Q 1Yy 18
145 ;: ;1: 156 4 |1A4 G |Y|_16
5 1Ay 1Y 14 6 [1A, 1Yp| 14
13 247, ¥, 7
183 1Y5] 12
1_10E D 1 1554>

SVO0E15

13 {24 2vy| 7
LOGIC SYMBOL (IEEENEC)
1 |2Ag 2Yy 9
19 |20E D
2 [»g v 18
4 18 Svo0616
& ] 14
8 12 FUNCTION TABLE
. INPUTS OUTPUT
2t en 10E 1A, 20E 24, 1Y, 2Y,,
5 L L H L L L
- v 2 L H H H H H
1 — H X L X Z 7
8 NOTES:
17 3 H = HIGH voltage level
L = LOW voltage level
SV00609 X = don'tcare
Z = highimpedance OFF-state
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Octal buffer/line driver with 5-volt tolerant

inputs/outputs (3-State) 74LVC241A
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER CONDITIONS UNIT
MIN MAX
DC supply voltage {for max. speed performance) 2.7 3.6
Vee DC supply voltage {for low-voltage appilications) 1.2 3.6 v
Vi DC input voltage range 0 55 Vv
DC output voltage range;output HIGH or LOW state [¥] Vee
Vo DC output voltage range;output 3-state 0 5.5 v
Tamb Operating ambient temperature range in free-air —40 +85 C
to Y Input rise and fall times \\;gg z ;.2, ig gg g ?g 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 voitage -051t048.5 \
[ DC input diode current Vi< 0 -50 mA
Vi DC input voltage Note 2 -0.5t0+5.5 \
lok DC output diode current Vo >VggorVg < 0 +50 mA
Vo DC output voltage;output HIGH or LOW state Note 2 -0.5t0 Vg +0.5 v
DC output voltage;output 3-state Note 2 051065
o DC output source or sink current Vg=0to Ve +50 mA
lanps lee | D€ Vo or GND current + 100 mA
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package
Pror - plastic mini-pack (SO) above +70°C derate linearly with 8 mw/K 500
— plastic shrink mini-pack (880P and TSSOP) above +60°C derate linearly with 5.5 mW/K 500 mW

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 voitage ratings may be exceeded if the input and output current ratings are observed.
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74LVC241A
inputs/outputs (3-State)
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
Veg = 1.2V Vee
Viy HIGH level Input voltage Y
Voo =2.7103.6V 20
Voo = 1.2V GND
Vi LOW level Input voltage v
Veg =2.7 to 3.6V 08
Voo =27V, Vi=Viyor Vi lg=—12mA Vec-0.5
Vee = 3.0V, V| =V or Vyi; lo =-100pA Voo —0.2 Vee
Vou HIGH level output voltage \
Veo = 3.0V, Vi=Viyor VIL: lo=-1 8mA Vec—0.8
Voo =3.0V. Vi=Vyor VIL; lo= -24mA‘ Vee—0.8
Voo =27V, Vi= Vi or Vi lo = 12mA 0.40
VoL LOW leve! output voltage Voo =3.0V; V=V or Vi g = 100pA 0.20 \
Vee = 3.0V V= Vigor Vi, lp = 24mA 0.55
] Input leakage current Veg = 3.6V; V) = 5.5V or GND +0.1 +5 uA
loz 3-State output OFF-state current Vee = 3.8V, V= ViyorV); Vo = 5.5V or GND 0.1 +10 uA
loft Power off leakage supply Vee = 0.0V, Vior Vg = 5.5V 0.1 +10 HA
lce Quiescent supply current Veo =38V, Vy=Vecor GND; ig =0 0.1 10 HA
. Additional quiescent supply current _ YA L
Alge per input pin Voo =27V 10 3.6V, V=V ~0.6V; Ig =0 5 500 uA
NOTE:
1. All typical values are at Vge = 3.3V and Tymp = 25°C.
AC CHARACTERISTICS
GND =0V, t, =t = 2.5 ns; G = 50 pF; R = 500Q; Tamp = ~40°C to +85°C
LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V 0.3V . Vec =27V Vee = 1.2V UNIT
MIN TYP! MAX MIN MAX TYP
Propagation delay
tPHL/PLH 1A 10 1Yy, Figures 1, 4 1.5 3.2 6.1 15 71 11 ns
2A, 10 2Y,
3-State output enable time "
t it Figures 2, 4 1.5 38 71 1.5 8.1 13 ns
PZH/PZL 10E to 1Y, ¢l
3-State output disable time :
tphzt Figures 2. 4 15 3.7 6.0 1.5 7.0 8 ns
PHZIPLZ | 10E 10 1Y, 9
3-State output enable time ; "
tpzrAd Figures 3, 4 t.5 36 74 15 8.1 13 ns
PZHAPZL 20E to 2Y, !
3-State output disable time .
§ 4 Figures 3, 4 15 3.6 6.0 1.5 7.0 8 ns
PHZIPLZ | 20E to 2Y, 9

NOTE:
1. These typical values are at Vg = 3.3V and Ty = 25°C.
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QOctal buffer/line driver with 5-volt tolerant
inputs/outputs (3-State)

74LVC241A

AC WAVEFORMS
Vu=15VatVee 227V

Vm=05xVegatVeec <27V vi
Vy=Vo +03VatVge 227V 20E INPUT
Vy=VoL+01VxVeeatVes <27V GND
Vy=Von-03VatVec227V
Vy = Vg = 0.1 x Veg at'VCC <27V ) Ve OUTPUT
Vo and Vo are the typical output voltage drop that occur with the
LOW-to-OFF
output ioad. SR o
Vou
\
1A, 28,
o Vow OUTPUT
GND HIGH-t0-OFF
OFF-to-HIGH
GND = s o] . outputs
Von ;’#;E?Q‘S disabled ; Z:tfbfd
1Yy, 2Y,, 5V00619
OUT';UT Figure 3. 3-state snable and disable times for input 20E.
oL
Svooet7
- TEST CIRCUIT
Figure 1. Input (1A, 2A,) to output (1Y, 2Y,) propagat
detays. 2x Veo
Vee O~ Open
I o~ GND
Vi~ v, Vo
PULSE ~ DUT
1OE INPUT GENERATOR ‘ﬁ—r
GND Ay CLI 50pF
Voo QUTPUT - w1 - - = o= - - 2 v e %
LOW-10-OFF
OFF-to-LOW Test Sy
VoL Vee M tPLHRHL Open
< 27V Vee tprzitpzL 2xVeo
Vo OUTPUT 27v-36v | 27v toHzApzn GND
HIGH-to-OFF SY00003
OFF-t0-HIGH
GND - -~ - - = - - A Figure 4. Load circuitry for switching times.
ut outputs
nabieg ¢ disabled enablod
SV00618

Figure 2. 3-state enable and disable times for input 10E.

1998 May 20 575



