Philips Semiconductors

(3-State)

FEATURES

® 5 volt tolerant inputs/outputs for interfacing with 5V logic
® Wide supply voltage range of 1.2V to 3.6V

® Complies with JEDEC standard no. 8-1A

® CMOS low power consumption

® MULTIBYTETM flow-through standard pin-out architecture

® | ow inductance multiple power and ground pins for minimum
noise and ground bounce

® Direct interface with TTL levels

® All data inputs have bus hold (74LVCH16244A only)

DESCRIPTION

The 74LVC(H)16244A is a high-performance, low-power,
low-voltage, Si-gate CMOS device, superior to most advanced
CMOS compatible TTL families. Inputs can be driven from either
3.3V or 5V devices. In 3-State operation, outputs can handle 5V.
These features allow the use of these devices in a mixed 3.3V/5V
environment.

The 74LVC(H)16244A is a 16-bit non-inverting buffer/line driver with
3-State outputs. The device can be used as four 4-bit buffers, two
8-bit buffers or one 16-bit buffer. The 3-State outputs are controlled
by the output enable inputs 1OE and 20E. A HIGH on nOE causes
the outputs to assume a high impedance OFF-state. The device can
be used as four 4-bit buffers, two 8-bit buffers or one 16-bit buffer.

The 74LVC(H)16244A is identical to the 74LVC16240A but has
non-inverting outputs.

The 74LVCH16244A bus hold data inputs eliminates the need for
external pull up resistors to hold unused inputs.

ORDERING INFORMATION

PIN CONFIGURATION

Product specification
. ____________________________________________________________________________________________________|

16-bit buffer/line driver; 5V input/output tolerant

74LVC16244A/
74LVCH16244A

10E [ 1]
1vo [ 2]
11 [ 3]
GND [ 4]
1v2 [5]
13 [ 6]
Vee E
2vo [ 8]
2v1 [ o]
GND [19]
avz [11]
2vs [12)
3o [13]
av1 [14]
GND [15]
avz [1g]
a3 [17]
Vee E
4vo [19]
4v1 [20]
GND [21]
4vz [22]
4v3 [23]
40E [24]

[41] 240
40] 2A1
[39] anD
38] 2a2
37] 2A3
36] 30
[35] 3A1
[34] GND
33] 3A2
32] 33
:‘E Veo
[30] 4A0
[29] 4At
28] GND
[27] 4A2
[26] 4A3
25] 30E

SW00194

PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA DWG NUMBER
48-Pin Plastic SSOP Type llI —40°C to +85°C 74LVC16244A DL VC16244A DL SOT370-1
48-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC16244A DGG VC16244A DGG SOT362-1
48-Pin Plastic SSOP Type llI —40°C to +85°C 74LVCH16244A DL VCH16244A DL SOT370-1
48-Pin Plastic TSSOP Type I —40°C to +85°C 74LVCH16244A DGG VCH16244A DGG SOT362-1

QUICK REFERENCE DATA
GND =0V, Tymp =25°C; t,=t<25ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
tPHLAPLH 1P,rA?1pte:>g‘? 3(:1 celay S'— ==5%ng 3.0 ns
2An to 2Yn cc
C Input capacitance 5.0 pF
Cpp Power dissipation capacitance per buffer V| = GND to V(! 25 pF
NOTES:

1. Cpp is used to determine the dynamic power dissipation (Pp in pW):

Pp = Cpp x Vo2 x fi + Z (C x Vo2 x f,) where:

f, = input frequency in MHz; G| = output load capacity in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;

I (Cp x Vg2 x fp) = sum of the outputs.

1997 Oct 28

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

853-1994 18612



Philips Semiconductors Product specification

16-bit buffer/line driver; 5V input/output tolerant 74LNVC16244A/
(3-State) 74LVCH16244A
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS OUTPUT
1 10E Output enable input nOE nAn nYn
(active LOW)
2,3,5,6 1Y0to 1Y3 Data outputs -
L H
gé 1& 13{3216 GND Ground (0V) -
7,18, 31,42 Veo Positive supply voltage H = HIGH voltage level
8,9,1,12 | 2Y0t02Y3 |Dataoutputs - = LoW voltage level
13, 14,16, 17 3Y0 to 3Y3 Data outputs Z = high impedance OFF-state
19, 20, 22, 23 4Y0to 4Y3 Data outputs
- LOGIC SYMBOL (IEEE/IEC)
o4 4OE Output enable input
(active LOW)
o1 Output enable input 1o A 1EN
25 SOE (active LOW) o 48 oEN
30, 29, 27, 26 4A0 to 4A3 Data inputs 30E 25 3EN
36,35,33,32 | 3A0t03A3 |Datainputs soE 2 iEIN —
41,40,38,37 | 2A0to2A3 | Datainputs 1m0 M " v 2 1vo
47,46,44,43 | 1A0to 1A3 | Datainputs a1 48 3 1vi
44 5
Output enable input 1A2 vz
48 20E (active LOW) e 6 1vs
2n0 M 1 oV 8 2vo
LOGIC SYMBOL onr A0 L 9 vy
a2 8 I N
180 =L IS>—2 v 30 =2 P> 18 4y ops 37 12 oya
j j sp0 38 ] avl—— 13 3vo
1A 28 P ————— 3t =2 P> 5 a1 14 3y
ﬁ j a2 B | 16 3y
1a2 4 IS5 v 2 =2 IS 16 40 aaz 2 | 17 ays
.j j 4p0 B0 1 avl—— 19 avo
1as £ > v 3a3 =2 >—7 v m = | 20 4v4
»j »j e 2 | 22 4v2
1OE LCD— 30E ﬁ4>— 4A3 26 | B 4vs
SW00056
41 N8 30 N 19
2A0 2Y0 40 )
BUSHOLD CIRCUIT
2a1 22 [>—2 o an 2 [>—20 4
] T Yoo
38 N1 27 N 22
2A2 2yv2 4A2 ay2
—i
i L S
2a3 =L ’\I f 2 vs ans 22 '\I f 2B 4vs
20E ﬁ(b— 40E ﬂCD_ Data Input —»—1—Do—<—>— To internal circuit
SW00195
L—
-—.li
—
SW00044
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Philips Semiconductors

Product specification

16-bit buffer/line driver; 5V input/output tolerant
(3-State)

74LVC16244A/
74LVCH16244A

ABSOLUTE MAXIMUM RATINGS!

In accordance with the Absolute Maximum Rating System (IEC 134) Voltages are referenced to GND (ground = 0V)

SYMBOL PARAMETER CONDITIONS LIMITS UNIT
MIN MAX
Voo DC supply voltage -05 +6.5 \%
Ik DC input diode current V<0 - =50 mA
V) DC input voltage Note 2 05 +6.5 A
lok DC output diode current Vo> VggorVo<0 - +50 mA
Vo SDtgt:utput voltage; output HIGH or LOW Note 2 05 Ve +0.5
Vo DC output voltage; output 3-State Note 2 -05 6.5 Vv
lo DC output source or sink current Vo=0to Ve - +50 mA
lanD: lcc | DC Ve or GND current - +100 mA
Tatg Storage temperature range -65 +150 °C
Power dissipation per package
Piot — SO package Above +70°C derate linearly 8mW/K 500 mwW
— SSOP 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 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 clamp current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER CONDITIONS UNIT
MIN. MAX.
Voo DC supply voltage (for max. speed 57 36 v
performance)
Voo DC §upply voltage (for low-voltage 12 36 v
applications)
V) DC Input voltage range 0 55 \Y
DC output voltage range; output HIGH or
Vo | Low state 0 Vee v
Vo DC output voltage range; output 3-State 0 55 A
T Operating ambient temperature range in See DC and AC characteristics —40 485 oG
amb free air for individual device
t, 4 Input rise and fall times xgg : ;g Ig §g¥ 8 ?8 ns/V
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Philips Semiconductors Product specification

16-bit buffer/line driver; 5V input/output tolerant 74L.VC16244A/
(3-State) 74L.VCH16244A

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
Voo =1.2V Vee
Vin HIGH level Input voltage \
Voc =2.710 3.6V 2.0
Voo =1.2V GND
ViL LOW level Input voltage \
Voo =2.7 to 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 —-0.8
VCC = 2.7V; V| = VIH or V||_,' |o =12mA 0.40
VoL LOW level output voltage Voo =3.0V; Vi =V|yorV; lo=100pA 0.20 \Y%
Voo =3.0V; V| =V|yor V||_; lo =24mA 0.55
I Input leakage current Voo =3.6V; V) =5.5V or GND® +0.1 +5 HA
loz 3-State output OFF-state current Voo =8.6V; Vi =V|yor V) ; Vo=5.5Vor GND 0.1 +5 pA
loft Power off leakage supply Ve =0.0V; Vjor Vg =5.5V 0.1 +10 pA
lcc Quiescent supply current Vo =3.6V; V)=VggorGND; Ip=0 0.1 20 HA
Additional quiescent supply current _ RV _ e
Alcc per input pin Voo =2.7V103.6V;V|=Vgc—0.6V;lp=0 5 500 pA
IBHL Bus hold LOW sustaining current Voo =3.0V; V| =08v23.4 75 pA
IBHH Bus hold HIGH sustaining current Voo =3.0V; V| =20v23.4 -75 LA
IBHLO Bus hold LOW overdrive current Voo =3.6V23.5 500 pA
IBHHO Bus hold HIGH overdrive current Voo =3.6V2 3.5 -500 pA
NOTES:
1. Alltypical values are at Vgg = 3.3V and Ty, = 25°C.
2. Valid for data inputs of bus hold parts (LVCH16-A) only.
3. For data inputs only, control inputs do not have a bus hold circuit.
4. The specified sustaining current at the data input holds the input below the specified V| level.
5. The specified overdrive current at the data input forces the data input to the opposite logic input state.
6. For bus hold parts, the bus hold circuit is switched off when V; exceeds V¢ allowing 5.5V on the input terminal.
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Philips Semiconductors Product specification

16-bit buffer/line driver; 5V input/output tolerant 74L.VC16244A/
(3-State) 74L.VCH16244A

AC CHARACTERISTICS
GND = 0V; tg =t = 2.5ns; C = 50pF; R = 500Q; Tgmp = —40°C to +85°C.

LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V £0.3V Vee =27V Vee =1.2V UNIT
MIN TYP1 MAX MIN MAX TYP
t Propagation delay
tPHL 1Anto 1Yn; 1 1.5 3 4.5 15 5.5 11.0 ns
PLH 2Anto 2Yn
t 3-State output enable time
tPZH 10E to 1Yn; 2,3 1.5 35 55 15 6.5 15.0 ns
PZL 20E to 2Yn
t 3-State output disable time
i 10E to 1Yn; 2,3 1.5 37 5.2 15 6.2 10.0 ns
PLZ 20E to 2Yn
NOTE:
1. Alltypical values are at Vg = 3.3V and Ty, = 25°C.
AC WAVEFORMS
Vm=15VatVge =2 2.7V; Vy=05Vgg at Voo < 2.7V.
VoL and Voy are the typical output voltage drop that occur with the output load.
Vx=VoL+0.3VatVge =2 2.7V; Vx =VoL + 0.1 Vgg at Voo <2.7V
Vy =Voy—-0.3Vat Voo 22.7V; Vy = Vo —0.1 Vg at Voo <2.7V
TEST CIRCUIT

\
An INPUT vee
Vm T
GND - - - -|-
PHL tPLH P VIN
D.UT.
Von GENERATOR
Yn OUTPUT Var RT l

Vo - - --------
SW00057 Test Circuit for 3-State Outputs
Waveform 1. Input (An) to output (Yn) propagation delay times SWITCH POSITION
TEST SWITCH Voo VIN
tpLu/tPHL Open <27V Vee
Vi oo oo toLzftpzL | 2% Voo 27-38V| 2.7V
/ Vi \ tpHz/tPzH GND

nOE INPUT
oD / \ DEFINITIONS

R = Load resistor
C| = Load capacitance includes jig and probe capacitance

Rt = Termination resistance should be equal to ZgyTt

Vee - ---
of pulse generators.

QUTPUT
LOW-to-OFF
OFF-to-LOW

SW00047

Waveform 3. Load circuitry for switching times

VoL

VoH
OUTPUT
HIGH-to-OFF
OFF-to-HIGH

outputs o Y outputs -l outputs
enabled disabled enabled

SW00058
Waveform 2. 3-State enable and disable times
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Philips Semiconductors Product specification

16-bit buffer/line driver; 5V input/output tolerant 74LNVC16244A/
(3-State) 74LVCH16244A
SSOP48: plastic shrink small outline package; 48 leads; body width 7.5 mm SOT370-1
{A]

-+— o

—A-—ft-+— m
4
N
Z\
|
/
g

)

> Ly

MHHHHHHWHHHHHHHHHHHH%H24 -

P [ W detail X
h
0 5 10 mm
[ P T T T S T |
scale
DIMENSIONS (mm are the original dimensions)
UNIT m‘:X_ Ay | Ay | Az | bp c | DM [ EM]| e He L L, | @ v w y |z | e
0.4 2.35 0.3 0.22 116.00| 7.6 10.4 1.0 1.2 0.85 8°

mm 28 0.2 2.20 0.25 0.2 0.13 |15.75| 7.4 0.635 10.1 1.4 0.6 1.0 0.25 | 0.18 0.1 0.40 0°

Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN
VERSION [EC JEDEG ElAY PROJECTION

SOT370-1 MO-118AA ==} @ PG

ISSUE DATE
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Philips Semiconductors

Product specification

16-bit buffer/line driver; 5V input/output tolerant 74LNVC16244A/
(3-State) 74LVCH16244A
TSSOP48: plastic thin shrink small outline package; 48 leads; body width 6.1mm SOT362-1
§ 12,9 - 6.5
%r 12|.4 EI.O __ -~
1 OO D oot Jf — L] )
0.13 | 2‘; ~_ _V
= ﬂigzi |
i HHHHHHHHHHHiHHHHHHHHHHHH25
| 0.5
+——— S L maee b
pin 1 inde T P J’ 1
| * TR
O . 0.4 o
1HHHHHHHHHHHWHHHHHH o000

i S

Dimensions in mm.
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