Philips Semiconductors

16-bit buffer/line driver; inverting (3-State)
.

Product specification
. _______________________________________________________

74LVC16240A

FEATURES PIN CONFIGURATION
. . . . . .
5 volt tolerant inputs/outputs for interfacing with 5V logic I e o W
® Wide supply voltage range of 1.2V to 3.6V YOE { 1] 148, 20F
-] e
® Complies with JEDEC standard no. 8-1A o ‘i ;& ad
® CMOS low power consumption w ‘i 4? A
® MULTIBYTE™™ flow-through standard pin-out architecture GND Lé
12 [5
® Low inductance multipie power and ground pins for minimum [:
noise and ground bounce 1va [e]
® Direct interface with TTL levels voe [7
2vo [ 8]
21 {5
DESCRIPTION i
The 74LVC16240A is a high-performance, low-power, low-voltage, GND {10
Si-gate CMOS device, superior to most advanced CMOS 2v2 W
compatible TTL families. Inputs can be driven from either 3.3V or 5V ova [7al
devices. In 3-State operation, outputs can handle 5V. These -
features allow the use of these devices in a mixed 3.3V/5V 3Y0 []_?
environment. avi [id]
The 74LVC16240A is a 16-bit inverting buffer/line driver with ano [i5
3-State outputs. The 3-State outputs are controlled by the output .
enable inputs 10E and 20E. A HIGH on nOE causes the outputs to avz {1e 33) ¢
assume a high impedance OFF-state. 3v3 [17 [32] 3a3
The 74LVC16240A is identical to the 74LVC16244A but has Vee [{E 3}} Vee
inverting outputs. avo [19} 3] an0
av1 [20 29] 41
GND {21 28] GND
av2 [22] 27] 4a2
v [23] 26| 43
40F [24] 25| soE
SWO0041
QUICK REFERENCE DATA
GND =0V, Tamp=25°C, =41 < 25ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay " _
tPHLAPLH 1Anto 1Yn; SI'L —~5%p3Fv 2.7 ns
2An to 2Yn CC = o
C Input capacitance 5.0 pF
Cep Eﬁf\;\éerr dissipation capacitance per Vee = 3.3V 25 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in hW):
Pp = Cpp x Vo2 x fi + £ (G x Vec? x fo) where:
t; = input frequency in MHz; C|_ = output foad capacity in pF;
f, = output frequency in MHz; V¢ = supply voltage in V;
= {CoL x Vo2 x fo) = sum of outputs.
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA | DWG NUMBER
48-Pin Plastic SSOP Type lil —40°C to +85°C 74.VC16240A DL VC16240A DL SOT370-1
48-Pin Plastic TSSOP Type Il —40°C to +85°C 741VC16240A DGG VC16240A DGG SOT362-1
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Phifips Semiconductors

Product specification

16-bit buffer/line driver; inverting (3-State)

74LVC16240A

PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS OUTPUT
1 108 Qutput enable input nOE nAn nyn
(active LOW) . "
2,356 1Y0Oto 1Y3 | Data outputs N
L
4,10,15, 21,
28,34, 39, 45 GND Ground (0V) H z
. H = HIGH voltage level
7 1 g
, 18,31, 42 Veo Positive supply voltage L = LOW voltage level
8,9,11,12 2Y0to 2Y3 | Data outputs X = don't care
Z = high impedance OFF-state
13, 14, 16,17 3Y0 10 3Y3 | Data outputs
19,20,22,23 | 4Y0t04Y3 | Data oulputs LOGIC SYMBOL (IEEE/IEC)
Qutput enable input
24 40E '
(active LOW) e o ent
25 IO Output enable input 208 48 NEN2
{active LOW) OF 25 ~ Ena
30,29,27,26 | 4A0104A3 | Datainputs a0 24 Il ENa
; S | —
36,35,33,32 | 3A0to3A3 | Datainputs wmo ¥ PR— N 2 4yg
41, 40, 38, 37 2A0to 2A3 | Data inputs w38 I~ 3 iy
44
47,46,44,43 | 1A0to 1A3 | Data inputs 1A2 W b 5 ave
S o LY R — P> & 1v3
utput enable input 41 - 8
48 20E {active LOW) 280 p T 2vpe— 2vg
a1 2 2 vy
38 8 1 .
LOGIC SYMBOL 22 - — 22
P A b 12 ovs
38 12
a0 -2 2. a0 -2 3 g 3A0 - I S 3v0
0 aar 22 b1 avy
5 33 16
1A1 — S v anr -] M gy 2 T2 7 sv2
X — SRRLA
30 19
1ap 5. w2 anz -3 6 4A0 = T avpre——lt® avo
4A1 ] I 20 vy
. 27 22
43 8 a2 17 ap2 e ] I S 4Y2
1A ———{ ?0~~ 13 3A3 33 -

? } H sp3 28 b 2 av3
108 L«:D—}_J so 22> SWo0059
2n0 8 avo ano 22 2. avo

40 29 | 20
281 ——— — 2v1 4A1 j ?‘%— 4Y1
2A2 e " ova ane 30—22— 4v2
23 - i ?0-‘2 2v3 a2 2 —~;| ro‘& 4Y3
zoe B> aoe &
SWop042
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Philips Semiconductors Product specification

16-bit buffer/line driver; inverting (3-State) 74LVC16240A

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER CONDITIONS UNIT
MiIN. MAX.
DC supply voltage (for max. speed
Vee performance) 27 3.6 v
DC supply voltage {for low-voltage
Vee applications) 1.2 3.6 Vv
Vi DC Input voltage range 0 5.5 Vv
DC output voltage range; output HIGH or
Vo LOW state 0 Vee v
Vo DC output voltage range; output 3-State 0 5.5 \
Operating ambient temperature range in See DC and AC characteristics N
Tamt free air for individual device —40 +85 ¢
N . Vee=121t027V 0 20 p
t b Input rise and fall times Vi =27 10 3.6V 0 16 ns/V
ABSOLUTE MAXIMUM RATINGS!
In accordance with the Absolute Maximum Rating System (IEC 134) Voltages are referenced to GND (ground = 0V)
LIMITS
SYMBOL PARAMETER CONDITIONS UNIT
MiN MAX
Veo DC supply voltage -05 +6.5 v
lix DC input diode current Vi<0 - ~50 mA
Vi DC input voltage Note 2 -0.5 +6.5 \
lok OC output diode current Vo >VggorVg<0 ~ +50 mA
Vo i)tgtgutput voltage; output HIGH or LOW Note 2 05 Veg + 05 v
Vo DC output voitage; output 3-State Note 2 -0.5 6.5 \
lo DC output source or sink current Vo =0t Voo - 150 mA
lano, oo | OC Vg or GND current - £ 100 mA
Tstg Storage temperature range -65 +150 °C
Power dissipation per package
Prat - 80 package Above +70°C derate linearly 8mW/K 500 mw
—- 8SOP and TSSOP package - Above +60°C derate linearly 5.5mW/K 500
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 impiied. 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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Philips Semiconductors

Product specification

16-bit buffer/line driver; inverting (3-State) 74LVC16240A
DC ELECTRICAL CHARACTERISTICS
Over recommended operating conditions. Voltages are referenced to GND (ground = V)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C | UNIT
MIN TYP! | MAX
Vgg = 1.2V v
Vi HIGH level Input voltage = v
Vee = 27 10 3.6V 2.0
Voo =12V GND
Vie LOW level input voltage v
Vo = 2710 3.6V 0.8
Voo =27V, V=V or Vi, lg=-12mA Vec—0.5
Vee = 3.0V; V) =V or Vy; Ig = -100pA Vee-0.2 | Veo
VoH HIGH level output voltage \
Voo = 3.0V V=V or V) ip =-18mA Vee—-0.8
Vee =3.0V; V(= Vyor Vi g =-24mA Veg—-0.8
Ve =27V, Vi=Viyor Vi lop = 12mA 0.40
VoL LOW level output voltage Voo = 3.0V; V) =V or Vi o = 100pA GND | 0.20 A
Voo =3.0V; V=V or VIL; lp = 24mA 0.55
I Input leakage current Vee = 3.6V; V=55V or GND +01 +5 pA
loz 3-State output OFF-state current Ve =3.8V; V= ViyorV); Vo = 5.5V or GND 0.1 +5 HA
lofi Power off leakage supply Vee = 0.0V: Vjor Vg = 5.5V 0.1 +10 HA
lcc Quiescent supply current Vee = 3.8V, V= Veg or GND; I =0 0.1 20 uA
Additional quiescent supply current _ Y =
8lcc | per input pin Voo =27V 0 3.6V; V) = Vo ~0.6V; I =0 5 500 | pA
NOTES:
1. All typical values are at Vee = 3.3V and Tymp = 25°C.
AC CHARACTERISTICS
GND = OV; tg = tp = 2.5ns; Cp = 50pF; Ry = 5008; Tamp = —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
KPHL 1Anto 1Yn; 1,3 1.5 2.8 47 1.5 57 12 ns
PLH 2Anto 2Yn
t 3-State output enable time
tPZH 10E to 1Yn; 2,3 1.5 35 5.4 1.5 6.4 18 ns
PzL 20E to 2Yn
4 3-State output disable time
IPHZ 10E to 1Yn; 2,3 1.5 3.9 5.1 15 6.1 11 ns
PLZ 20E to 2¥Yn
NOTE:
1. Al typical values are at Vg = 3.3V and Tymp = 25°C.
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Product spacification

16-bit buffer/line driver; inverting (3-State)

741.VC16240A

AC WAVEFORMS

Vu=15VatVee = 27V; Vy =05 Vg at Vg < 2.7V.

VoL and Vg are the typical output voltage drop that occur with the
output load.

Vyx=Vor +0.3VatVeg = 2.7V, Vx = Vg + 0.1 Vgc at Vg < 2.7V
Vy =Von 0.3V atVge = 2.7V; Vy = Vo — 0.1 Vg at Vg < 2.7V

An
INPUT

GND

-

= tPHL ‘I = tPLH

Vor

¥n
ouTPUT

SW00045
Waveform 1. Input (An) to output (Yn) propagation delay times

Ve /_—_.\
OF INPUT Vm
GND ——rt

Veg - - -
Qn OUTPUT

LOW-10-OFF
OFF-to-LOW

ozt

Vou

e tpz ™

VoM —_—ﬁ
Qn OUTPUT
HIGH-to-OFF
OFF-to-HIGH

. outputs

outpuls ___plg . Outputs __ — outpu

enabled disabled

SWO00046

Waveform 2. 3-State enable and disable times
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TEST CIRCUIT
St
vce 2+ Vge
T o—- Open
T | o~ GND
=500 @
prpp VIN Vout
L
| CL R =500 (2
Lt L LT1
Test Circuit for 3-State Outputs
SWITCH POSITION
TEST | SWITCH Veo Vin
teuitpr | Open <27V 1 Vee
2736V 27V

[4%

tpzlten | 2+ Ve
tpz/tezn | GND

DEFINITIONS
A = Load resistor

C, =Load capacitance includes jig and probe capacitance
Ry = Termination resistance should be equal to Zgyt

of pulse generators.

SWo0047

Wavetorm 3. Load circuitry for switching times



