Philips Semiconductors Product specification

Octal buffer/line driver with 5-volt tolerant

inputs/ootpuis-(3-State) 74LVC241A

FEATURES

® 5-\olt tolerant inputs/outputs, for interfacing with 5-volt logic.

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

® Supply voltage range of 1.210 3.6 V compatible TTL families.

® In accordance with JEDEC standard no. 8-1A 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 buffer/line driver with 3-State
outputs. The 3-State outputs are controlled by the output enable inputs
10E and 20E. Schmitt-trigger action at all inputs makes the circuit
highly tolerant for slower input rise and fall times.

® CMOS lower power consumption
® Direct interface with TTL levels

® High impedance when Vo =0V

QUICK REFERENCE DATA
GND =0V, Tymp =25°C; t,=t<25ns

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay Cp =50 pF;
tPHLﬂPLH 1An to 1Yn; VCC =33V 3.2 ns
2A,to 2Y,
Ci Input capacitance 5.0 pF
Cpp Power dissipation capacitance per buffer Voc =383V 25 pF
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. #
20-Pin Plastic SO —40°C to +85°C 74LVC241AD 74LVC241AD SOT163-1
20-Pin Plastic SSOP Type I —40°C to +85°C 74L.VC241A DB 74LVC241A DB SOT339-1
20-Pin Plastic TSSOP Type | —40°C to +85°C 74L.VC241A PW 7LVC241APW DH SOT360-1
PIN CONFIGURATION PIN DESCRIPTION
U PIN
1oE[1] [20] Voo NUMBER SYMBOL FUNCTION
1A SE
o[2] 2] 20k 1 10E Qutput enable input (active LOW)

2o [3] EBRA

1a, 2] (73] 24, 2,4,6,8 1Ap to 1A3 | Data inputs

2v, 5] 6] 1Y, 3,5,7,9 2Yp to 2Y35 | Bus outputs

18, 6] [15] 24 10 GND Ground (0 V)

2v,[7] 4] 1v.

17,15,13, 11 | 2Ag to 2A5 | Data inputs

18] 5] 24, foto 2hs P

2vs [} (73] 1Y, 18,16, 14,12 | 1Yp to 1Y3 | Bus outputs

aND[1o [11] 2A; 19 20E Output enable input (active HIGH)

SVoo614 20 Veo Positive supply voltage
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LOGIC SYMBOL FUNCTIONAL DIAGRAM
2 1Ap N, 1Yo 18 2 [1Ag 1Yo| 18
17 2Ap h’ 2Yp 3 ?
4 1A N, 1Y1 18 4 1A 1Y4] 16
15 2Aq K 2Yy 5 ?
6_1Az N 1Yo 14 6 [1A; 1Yy 14
13 2A, ’h' 2Y, 7 'l:\(
8 1Az N 1Y3 12 8 |1A; 1Ys| 12
11 2A3 K 2Yz 9 g
1 10E D 1] 1@0
_D_I 17 |2Ag 2Yo| 3
19 20E —ﬁ——
SVo0615 2vy|

o
N
>
o

13 [2a, 2y, 7

LOGIC SYMBOL (IEEE/IEC)

i

; 11 [2As 2vs| 9
45| EN | I?_
19 |20E D
2 > v 18
4 16 SV00616
6 14
8 12 FUNCTION TABLE
INPUTS OUTPUT
N ] 10E 1A, 20E 2A, 1Y, 2Y,,
5 L L H L L L

11 v 9 3
L2 z H X L X z z
1 NOTES:
A 3 H = HIGH voltage level

L = LOW voltage level

V00609 X = dontcare
Z = high impedance OFF-state
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Octal buffer/line driver with 5-volt tolerant
) 74L.VC241A
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RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER CONDITIONS UNIT
MIN MAX
DC supply voltage (for max. speed performance) 2.7 3.6
Vec DC supply voltage (for low-voltage applications) 1.2 3.6 v
\ DC input voltage range 0 55 \
DC output voltage range;output HIGH or LOW state 0 Voo
Vo DC output voltage range;output 3-state 0 55 v
Tamb Operating ambient temperature range in free-air -40 +85 °C
t, 1 Input rise and fall times xgg : ;3 :g §g¥ 8 ?8 ns/V
ABSOLUTE MAXIMUM RATINGS!
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground = OV).
SYMBOL PARAMETER CONDITIONS RATING UNIT
Voo DC supply voltage -05t0+6.5 \
lik DC input diode current Vi<o0 -50 mA
V) DC input voltage Note 2 —0.5t0+5.5 \
lok DC output diode current Vo >VggorVo <0 +50 mA
DC output voltage;output HIGH or LOW state Note 2 -0.5t0o Vgg +0.5
Vo DC output voltage;output 3-state Note 2 -05106.5 v
lo DC output source or sink current Vo =0to Vge +50 mA
lenDp: lcc | DC Vg or GND current +100 mA
Tstg Storage temperature range —65to +150 °C
Power dissipation per package
ProT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— plastic shrink mini-pack (SSOP 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 voltage ratings may be exceeded if the input and output current ratings are observed.
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Octal buffer/line driver with 5-volt tolerant
) 74L.VC241A
inputaioutputsirState)

DC ELECTRICAL CHARACTERISTICS

Over recommended operating conditions. Voltages are referenced to GND (ground = 0V).

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C UNIT
MIN TYP! | MAX
VCC =1.2V VCC
Vin HIGH level Input voltage \
Voo =2.71t03.6V 2.0
Voo =1.2V GND
ViL LOW level Input voltage \
Voo =2.7 1o 3.6V 0.8
VCC =27V, V| = VIH or V||_; |o =-12mA VCC -05
VCC =3.0V; V| = VIH or V||_; |o =-1 OO}J,A VCC -0.2 VCC
VoH HIGH level output voltage \Y
VCC =3.0V; V| = VIH or V||_; |o =-18mA VCC —-0.6
VCC =3.0V; V| = VIH or V||_; |o =-24mA VCC -0.38
VCC =27V, V| = VIH or V||_,' |o =12mA 0.40
VoL LOW level output voltage Voo =3.0V; Vi =V|yorV; lo=100pA 0.20 \Y%
Vee =3.0V; Vi=Vyor V| lo=24mA 0.55
I Input leakage current Voo =3.6V; V) =55V or GND +0.1 +5 HA
loz 3-State output OFF-state current Voo =8.6V; Vi =V|yor V) ; Vo=5.5VorGND 0.1 +10 HA
loff Power off leakage supply Vge =0.0V; Vior Vg = 5.5V 0.1 +10 HA
lcc Quiescent supply current Voo =38.6V; V=V orGND; Ip=0 0.1 10 HA
Additional quiescent supply current _ YR _ e
Alce per input pin Vogc =2.7V10 3.6V; V=V —0.6V;lp=0 5 500 HA
NOTE:
1. Alltypical values are at Vgg = 3.3V and Typyp = 25°C.
AC CHARACTERISTICS
GND =0V;t =1t = 2.5ns; G =50 pF; R =500Q; Tymp = 40°C to +85°C
LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V £0.3V Vee=2.7V Vee=1.2V UNIT
MIN TYP! MAX MIN MAX TYP
Propagation delay
tPHL/tPLH 1AL to 1Y; Figures 1, 4 1.5 3.2 6.1 1.5 71 11 ns
2A, to 2Y,,
3-State output enable time )
1 1 Py Figures 2, 4 1.5 3.8 71 1.5 8.1 13 ns
PZHAPZL | 1BE 1o 1Y, 9
3-State output disable time )
1 1 Py Figures 2,4 1.5 3.7 6.0 1.5 7.0 8 ns
PHZPLZ | 1BEto 1Y, g
3-State output enable time )
t 1 Figures 3, 4 1.5 3.6 71 1.5 8.1 13 ns
PZH/PZL 20E to 2Y,, <]
3-State output disable time )
tPHzAPLZ 20E to 2Y,, Figures 3, 4 1.5 3.6 6.0 1.5 7.0 8 ns

NOTE:
1. These typical values are at Vg = 3.3V and Ty = 25°C.
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AC WAVEFORMS
Vy=15VatVgg227V
VM=05xVgcatVee <27V Vi
Vy=VoL+03VatVegcz2z27V 20E INPUT
Vy=VoL+0.1VxXxVggatVec<27V GND
Vy=Voy—-03VatVgc227V
VY = VOH —-0.1x VCC at VCC <27V Vgg OUTPUT
VoL and Vgy are the typical output voltage drop that occur with the
LOW-to-OFF
output load. ot W
VoL
Vi
1Aq, 2A, Von OUTPUT
INPUTS
GND HIGH-to-OFF Vm
OFF-to-HIGH
GND--_t_;_--_---outputs tput:
outputs € ) outputs
VoH enagled - disabled enabled
1Yp, 2Yn SV00619
OUTPUT . . . .
v Figure 3. 3-state enable and disable times for input 20E.
oL
SV00617
TEST CIRCUIT
Figure 1. Input (1A, 2A,)) to output (1Y,,, 2Y,,) propagation
S
delays. Voo ! 2xVeo
©O— Open
o- GND
Vi - - V)
[ \ PULSE ~ D.UT
10E INPUT Vi GENERATOR
eno —1 -— R CLJ; 50pF 500Q
Vgg OUTPUT - - 4 k4 4
LOW-to-OFF
OFF-to-LOW Test Sy
VoL Voo M tpLH/tPHL Open
<27V Vee tpLz/tpzL 2xVeo
VoH OUTPUT e 27V-36V | 27V tpuz/tpzH GND
HIGH-to-OFF 5Y00003
OFF-to-HIGH Vm
GND - ----- -1 - T— ot Figure 4. Load circuitry for switching times.
outputs >l outputs
enagled disabled enapbled
SV00618

Figure 2. 3-state enable and disable times for input 10E.
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Philips Semiconductors
Octal buffer/line driver with 5-volt tolerant
) 74LVC241A
mputaioutputsiSrState) C
SOT163-1

§020: plastic small outline package; 20 leads; body width 7.5 mm
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[] - 5
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scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)
UNIT mﬁx. Ay | Az | A3 | bp | ¢ | DM EM| e | He | L | L, | @ viw |y 20 0
o [ess [ o502 o |22 02 30| 75 [ o [i0m] e [ [ e o [om] 0 [ 28]
rores | a0 [0 o] oor [ 30 o G | 030 [o0so] 58 [ooss g0t G0t oor [ oo [oooag28] ©
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
REFERENCES
SOT163-1 075E04 MS-013AC == @ o
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Octal buffer/line driver with 5-volt tolerant

imputsioutputar rState)
SSOP20: plastic shrink small outline package; 20 leads; body width 5.3 mm SOT339-1
B D > E {A]
| | 17~ X
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171 [ 11171 [ /
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o1y ] He =[v@[A]
—>| Z
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-~ * I A4 ] (A3) A
pin 1 index *
1 [} )
d | ? = b f
: la— | —
]
0 2.5 5 mm
{ IS TR Y TR (NN NN SN S N |
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT | S| Al A> | As bp c p®M [ gM e He L Lp Q v w y z®M 0
0.21 1.80 0.38 | 0.20 7.4 5.4 7.9 1.03 0.9 0.9 8°
mm 20 0.05 1.65 0.25 0.25 | 0.09 7.0 5.2 0.65 7.6 1.25 0.63 0.7 02 0.13 0.1 0.5 0°
Note
1. Plastic or metal protrusions of 0.20 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
93-09-08
SOT339-1 MO-150AE == @ 950508
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Octal buffer/line driver with 5-volt tolerant

inputaloutpuisri3rState) 74LVC241A

TSSOP20: plastic thin shrink small outline package; 20 leads; body width 4.4 mm SOT360-1
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DIMENSIONS (mm are the original dimensions)

A
UNIT | o | Al Ay | Aj bp c pM| E@| e He L Lp Q v w y zM| o
0.15 | 0.95 0.30 | 0.2 6.6 4.5 6.6 0.75 | 0.4 0.5 8°
mm | 1101 505 [ 080 | O | 019 | 01 | 64 | 43 | 9% | 62 | "0 |os0| 03 | 02 | O3 OT | g5 | g0
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION PROJECTION ISSUE DATE
IEC JEDEC EIAJ
-93-06-16-
SOT360-1 MO-153AC ==} @ oo om0
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