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74LCX16244

Low voltage CMOS 16-bit bus buffer (3-state)

with 5V tolerant inputs and outputs

Features

5V tolerant inputs and outputs
m High speed:
— tpp =4.5ns (Max) at Voo = 3V
m Power down protection on inputs and outputs
m Symmetrical output impedance:
— llpyl = loL =24mA (Min) at Ve = 3V
m PCI bus levels guaranteed at 24mA
m Balanced propagation delays:
= L =tpHL
m Operating voltage range:
— Ve (Opr) =2.0V to 3.6V

m Pin and function compatible with
74 series 16244

m Latch-up performance exceeds
500mA (JESD 17)

m ESD performance:

— HBM > 2000V
(MIL STD 883 methea 3615); MM > 200V

Order codes

TSSOP48&

Description

The 74LCX1¢24 is a low voltage CMOS 16 bit
bus buffer (nun-inverted) fabricated with sub-
micrai: silicon gate and double-layer metal wiring
C°MCS technology. It is ideal for low power and
high speed 3.3V applications; it can be interfaced
to 5V signal environment for both inputs and
outputs.

Any nG output control governs four BUS
BUFFERS. Output Enable input (nG) tied together
gives full 16-bit operation.

When nG is LOW, the outputs are on. When nG is
HIGH, the output are in high impedance state.

This device is designed to be used with 3 state
memory address drivers, etc.

It has same speed performance at 3.3V than 5V
AC/ACT family, combined with a lower power
consumption.

All inputs and outputs are equipped with
protection circuits against static discharge, giving
them 2KV ESD immunity and transient excess
voltage.

Part number Package Packaging
74LCX16244TTR TSSOP48 Tape and reel
February 2007 Rev 6 1/15

www.st.com
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Logic symbols and I/O equivalent circuit

Logic symbols and I/O equivalent circuit

Figure 1. IEC logic symbols
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Figure 2. Input and output equivalent circuit
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Pin settings

Pin connection

Figure 3. Pin connection (top through view)
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Logic states

2.2 Pin description
Table 1. Pin description
Pin N° Symbol Name and function
1 1G Output enable input
2,3,5,6 1Y1to 1Y4 Data outputs
8,9,11,12 2Y1 to 2Y4 Data outputs
13, 14,16, 17 3Y1to 3Y4 Data outputs
19, 20, 22, 23 4Y1 to 4Y4 Data outputs
24 4G Output enable input
25 3G Output enable input
30, 29, 27, 26 4A1 to 4A4 Data outputs
36, 35, 33, 32 3A1 to 3A4 Data outputs
41, 40, 38, 37 2A1 to 2A4 Data outputs
47, 46, 44, 43 1A1 to 1A4 Data outputs
48 2G Outr i enzole input
410,15, 21, 26,34, 99, GND | Ground (V)
7,18, 31, 42 Vee Positive supply voltage
3 Logic states
3.1 Truth *oble
Ta%ie 2. Truth table
| Inputs Output
G An Yn
L
L H
H X Z
Note: X : Do not care

Z : High impedance
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Maximum rating

Stressing the device above the rating listed in the “absolute maximum ratings” table may
cause permanent damage to the device. these are stress ratings only and operation of the
device at these or any other conditions above those indicated in the operating sections of

this specification is not implied. exposure to absolute maximum rating conditions for

extended periods may affect device reliability. refer also to the STMicroelectronics sure

program and other relevant quality documents.

Table 3. Absolute maximum ratings

Symbol Parameter Value Unit
Vec | Supply voltage -0.5to +7.0 \Y
Vi DC input voltage -0.5t0 +7.0 v
Vo DC output voltage (OFF state) -0.5%0 7.0 Vv
Vo | DC output voltage (high or low state) (1) 0.3 Veg +0.5 \
Ik DC input diode current —!— - -50 mA
lok | DC output diode current @ -50 mA
lo DC output current +50 mA
lcc DC supply current per supply pin -~ +100 mA
Ignp | DC ground current per supply oﬁ ) ¥ +100 mA
Tstg Storage temperature -65 to +150 °C
T Lead temperat-mqiu 3€z) 300 °C
1. lp absolute maximun. rctir:g_must be observed
2. Vo<GND
Recommended operating conditions
“able 4. Recommended operating conditions
Symsbol Parameter Value Unit
Vce | Supply voltage () 2.0t03.6 v
Vi Input voltage 0to5.5 v
Vo Output voltage (OFF state) 0to 5.5 Vv
Vo Output voltage (high or low state) 0toVee \Y
lon, loL | High or low level output current (V¢ = 3.0 to 3.6V) +24 mA
lons loL | High or low level output current (Vg = 2.7V) £12 mA
Top Operating temperature -40 to 85 °C
Oto 10 ns/V

dt/dv | Input rise and fall time @)

1. Truth table guaranteed: 1.5V to 3.6V
2. V)yfrom 0.8V to 2V at Vg = 3.0V
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Electrical characteristics

Table 5. DC specifications
Test condition Value
Symbol Parameter Vee -40 to 85°C Unit
(V) Min Max
Viy High level input voltage 2.0 \'%
2.7103.6
ViL Low level input voltage 0.8 \Y,
2710 3.6 lo=-100pA Vee-0.2
2.7 lo=-12mA 2.2 ﬂ
Von High level output voltage NNV
lo=-18mA 24 |
3.0 N>
lo=-24mA 2.2
2710 3.6 lo=100pf 0.2
2.7 lo=12mA 0.4
VoL Low level output voltage - \Y
I =16mA 0.4
30 ——-
l lo=24mA 0.55
l Input leakage current 271030 V=010 5.5V +5 A
Power OFF leakage _
loff current 0 V,or Vg =5.5V 10 uA
High impedaince ¢itput Vi=ViyorVy
| f
oz leakage cunarnit 271036 Vo=0to Ve 5 WA
V| =VCC or GND 20
lce Quizscent supply current | 2.7 to 3.6 pA
V,orVg=3.6105.5V +20
Alse I incr. per Input 27t03.6| Viy=Vgc-0.6V 500 pA
Table 6. Dynamic switching characteristics
Test condition Value
Symbol Parameter Vee Ta=25°C Unit
) Min | Typ | Max
Vorp Dynamic low level quiet 33 C = 50pF 0.8 v
1 : V) =0V, V=33V
Vo | output (1) IL IH 08
1. Number of outputs defined as "n". Measured with "n-1" outputs switching from HIGH to LOW or LOW to
HIGH. The remaining output is measured in the LOW state.
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Electrical characteristics 74LCX16244

Table 7. AC electrical characteristics

Test condition Value
Symbol Parameter Vee CL RL t=t, -40 to 85 °C Unit
V) (PF) (@®) (ns) Min | Max
Propagation delay 2.7 1.5 5.2
t t
PLHPHL | time 3010306 50 500 25 5 5 ns
Output enable 2.7 1.5 6.3
t t
PZL'PZH |4 301036 50 500 2.5 e g ns
tor ot Output disable 2.7 50 500 . 1.5 5.7 .
PL2PHZ | time 3.0t03.6 ' 15 | 54 |
— -
fosn | Outputto output | o a6 | 5o 500 25 10| ns
tosHL | skew time (1) @) ' ' : \J'

1. Skew is defined as the absolute value of the difference between the actual prop~ga.on delay for any two
outputs of the same device switching in the same direction, either HIGH or LOW' (tc s q = | tpLHm - tPLHRIs
tosHL = | tpHLm - trHLA)

2. Parameter guaranteed by design

Table 8. Capacitive characteristics

Test condition Value
Symbol Parameter 7 s Tpo=25°C Unit
\2 Min | Typ | Max
Cin Input capacitance 3.3 ViN=0to Ve 7 pF
Cout |Output capacitar ce 3.3 ViN=0to Ve 8 pF
issipaiion fiy = 10MHz
Cro E:l:\:\;e;iilfip?}lo 33 V|Ir:l =0orVee 20 PF

1. Cpp is defir ea ac ihe value of the IC’s internal equivalent capacitance which is calculated from the
operzung cu.znt consumption without load. (Refer to Test Circuit). Average operating current can be
obteined b, the following equation. Iccopr = Cpp X Ve X fin + Icc/16 (per circuit)

4
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74LCX16244 Test circuit
6 Test circuit
Figure 4. Test circuit
Vee
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Rt l T o RL
— SC08920
Figure 5. Test circuit
Test Switch
tpLH, tPHL Open
tpzL, tpLz 6V
—= T
tpzh, tpHz | GND

C, = 50pF or equivalent (includes jig and probe capacitance)
R, = Ry =500 or equivaleiit
Rr=Zpyt of pulse gensrator (typically 50¢2)
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Waveforms

Figure 6. Propagation delays (f = 1MHz; 50% duty cycle)
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Figure 7. Output enable and disable time {t = IMHz; 50% duty cycle)
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8 Package mechanical data

In order to meet environmental requirements, ST offers these devices in ECOPACK®
packages. These packages have a Lead-free second level interconnect . The category of
second level interconnect is marked on the package and on the inner box label, in
compliance with JEDEC Standard JESD97. The maximum ratings related to soldering
conditions are also marked on the inner box label. ECOPACK is an ST trademark.
ECOPACK specifications are available at: www.st.com
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Package mechanical data

74LCX16244

TSSOP48 MECHANICAL DATA

mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 1.2 0.047
Al 0.05 0.15 0.002 0.006
A2 0.9 0.035
b 0.17 0.27 0.0067 0.011
[ 0.09 0.20 0.0035 (;.U(_,7$
D 12.4 12.6 0.488 r d 0.496
E 8.1 BSC Q?‘B:é&
E1 6.0 6.2 0.23c B 0.244
e 0.5 BSC 0.0197 BSC
K 0° 8° \\ "~ 0° 8°
L 0.45 ')./; o 0.018 0.030
JR%
& ﬁﬁ@ﬁﬁh@@@u A ‘
— + e, m]
1

D

N00A0QAnan

O

E1

PIN 1 IDENTIFICATION |T| |_| |_| |_| |_|‘ ‘|_| |_| |_| |_| |_|

7065588D
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Package mechanical data

Tape & Reel TSSOP48 MECHANICAL DATA

mm. inch
DIM.

MIN. TYP MAX. MIN. TYP. MAX.
A 330 12.992
C 12.8 13.2 0.504 0.519
D 20.2 0.795
N 60 2.362
T 30.4 1157
Ao 8.7 8.9 0.343 C.350
Bo 13.1 13.3 0.516 0.524
Ko 1.5 1.7 0.059 0.067
Po 3.9 41 0.15C 0.161
P 11.9 121 .38 0.476

~
N
PT.
A
A
T
Po
Bo ﬁ i(
Ko Ao P
Note: Drawing not in scale
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Revision history

Table 9. Revision history

Date Revision Changes
15-Sep-2004 5 Ordering Codes Revision - pag. 1.
06-Feb-2007 6 Document reformatted, temperature ranges updated
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its suxsidia.iec {'ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and ser ict s Jzscribed herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and sz ices Jdescribed herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services e :crived herein.

No license, express or implied, by estoppel or otherwise, to any intellectual propertv 19 ts .s granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a | cer se grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a v.a ranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property container! =1 2in.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE ANC/UR 3ALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESt FOP. A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMEPM 1 O~ AMY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED N V'RITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED "R W: RRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRCD IC 'S OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PFOP :RTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE vSED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of S 1 oducts with provisions different from the statements and/or technical features set forth in this document shall immediately void
any war ani/ granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liahit, of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
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