KYI 74LCX16245A

LOW VOLTAGE CMOS 16-BIT BUS TRANSCEIVER (3-STATE)
WITH 5V TOLERANT INPUTS AND OUTPUTS

= 5V TOLERANT INPUTS AND OUTPUTS
s HIGH SPEED:
trp =5.2ns (MAX)) at Veec =3.0V
= POWER-DOWN PROTECTIONON INPUTS

AND OUTPUTS
= SYMMETRICAL OUTPUT IMPEDANCE: T
lloH] = loL = 24 mA (MIN) (TSSOP48 Package)
= PCIBUSLEVELS GUARANTEED AT 24mA
ORDER CODES :
. FALAIt\lCED PROPAGATION DELAYS: 7ALCX1GPABAT
PLH = [PHL

s OPERATING VOLTAGE RANGE:
Vee (OPR)=2.0Vto 3.6V (1.5V Data Retention)

= PIN AND FUNCTION COMPATIBLE WITH PIN CONNECTION

74 SERIES 16245 W,
s LATCH-UP PERFORMANCE EXCEEDS 500mA DR S CRyfl* G
s ESDPERFORMANCE: 18, 2[1>H e 14,

HBM >2000V; MM > 200V ﬁz—l

1B, s[—T—S_z_] 46 1A,

DESCRIPTION GND 4 45 GND
The LCX16245A is a low voltage CMOS 16-BIT 1B, 5[_1_5: 144 1A,
BUS TRANSCEIVER (3-STATE) fabricated with 18y o {51 =+ [ 1a
sub-micron silicon gate and double-layer metal ’ i :
wiring C*MOS technology. It is ideal for low Vee 700 J42 Vec
power and high speed 3.3V applications; it can 1B4 “[_T_g:z_l 141 1A,
be interfaced to 5V signal environment for both 185 s ({5 o 1A
inputs and outputs. GND 1o ] =t Jss GND
This IC is intended for two-way asynchronous Rsas
communication between data buses; the direction 185 n [ = s 14
of data trasmission is determined by DIR input. 1B, Iz[jﬁ]sv 14
The two enable inputs nG can be used to disable 2B, 13 [w]“ 2A,

the device so that the buses are effectively

isolated. It has better speed performance at 3.3V 28l L[z:ﬁ_r]55 241
than 5V LSTTL family combined with the true GND 15 ] P 5+ GND
CMOS low power consumption. 2B, 18 [H-{> 35 24,
All inputs and outputs are equipped with 2B; 1 |- :g_l 152 2A;
protection circuits against static discharge, giving Veo 18 s v
them 2KV ESD immunity and transient excess € < «
voltage. 28, 1o [H-$>5 Jso 2A,
IT IS PROHIBITED TO APPLY A SIGNAL TO A 2Bg Z'J[—l—ll‘r_iﬁ_l 172 24s
TERMINAL WHEN IT IS IN OUTPUT MODE GND 21 ] 122 GND
AND WHEN A BUS THERMINAL IS FLOATING 28, | It 2 2a,
(HIGH IMPEDANCE STATE) IT IS REQUESTED - < an
TO FIX THE INPUT LEVEL BY MEANS OF ] pr== s 247
EXTERNAL PULL DOWN OR PULL UP 20k 7 1D “CRlos 26
RESISTOR. bortesz

March 1999 1/8

This Material Copyrighted By Its Respective Manufacturer



74LCX16245A

INPUT AND OUTPUT EQUIVALENT CIRCUIT

Yoo Oj

OVERVOLT

GND

An/Bn Inputs —‘ ™ —coNTROL
Control Inputs /0 |—l l
o y o] - lJ
ESD ESD J
PROTEC. PROTEC. - i

SC13700

PIN DESCRIPTION IEC LOGIC SYMBOLS
PIN No SYMBOL | NAME AND FUNCTION
1 1DIR  |Directional Gontrol 1528 _ofgs
[Ba]
2,3,56,8, 1BOto 1B8 [Data Inputs/Outputs 1DIR “—)ﬁ ;::; [:Q]
9,11,12 = =
q
13,14, 16, 2B0to 2B8 |Data Inputs/Outputs 1
17,19, 20, a7 b o (2) .
22,23 (48) 02}
24 2DIR Directional Control 142 162
-y 143 (44) (5) 1B3
25 2G Qutput Enable Input e 89 © .,
36, 35, 33, 2A0to 2A8 |Data Inputs/Outputs an (@)
32, 30, 29, 1A5 ” 185
27,26 a2 | ) g6
(38) an
47,486, 44, 1A0to 1A8 |Data Inputs/Outputs e — [—— 18/
43,41, 40, 1AE& 02) g
38,37
48 G Output Enable Input PO NN o
3EN1 [BA]
;181:;)41592;5 GND Ground (0V) 201R 24 3ENZ [AB]
, 34, 39, =1 =
7,18,31,42 Vo Positive Supply Voltage £ v 9
(35
2A1 > 297 j@ 2B1
(35) )
TRUTH TABLE 242 | (1% 552
243 ) L (15) 5p3
_ INPUT FUNCTION OUTPUT as (32) (7 554
G DIR A BUS B BUS 2a8 (30) £19) ggs
L L OUTPUT INPUT A=B 246 (29} (20) 5pe
L H INPUT OUTPUT B=A 247 27 | (22) ,,,
H X zZ zZ Z 248 8 (23) ,pp
X H or L LC133681
Z: High impedance

2/8

This Material Copyrighted By Its Respective Manufacturer



This Materi al

74LCX16245A

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage -05t0+7.0 \%
\Y DC Input Voltage (DIR, G) -05t0+7.0 \Y
Viio Bus 1/O Voltage (OFF state) -05t0+7.0 \Y
Vio Bus 1/O Voltage (High or Low State) (note1) -0.5toVec +0.5 \Y%
lik DC Input Diode Current -50 mA
lok DC Output Diode Current (note2) +50 mA
lo DC Output Source/Sink Current +50 mA
lccorleno |DC Vcc or Ground Current Per Supply Pin +100 mA
Tag Storage Temperature -65t0+150 °C
T Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage tothe device may occur. Functional operation under these condition is not implied.
1) lo absolute maximum rating must be observed
2) Vo <GND, Vo > Vce

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage (note 1) 2.0to3.6 \Y
\Y Input Voltage (DIR, G) 0t055 \
Vo Bus I/O Voltage (OFF state) 0to5.5 A\
Vio Bus I/O Voltage (High or Low State) 0toVce \%
lon, loL High or Low Level Output Current (Vcc = 3.0 to 3.6V) +24 mA
lon, loL High or Low Level Output Current (Vcc = 2.7 to 3.0V) +12 mA
Top Operating Temperature: -40to0+85 °C
dt/dv Input Transition Rise or Fall Rate (Vcc = 3.0V) (hote 2) 0to10 ns/V
1) Truth Table guaranteed: 1.5V to3.6V
2)Vinfrom0.8Vto 2.0V
I<S72 3/8
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74LCX16245A

DC SPECIFICATIONS

Symbol Parameter Test Conditions Value Unit
Vece -40 to 85 °C
(V) Min. Max.
ViH High Level Input Voltage 27103.6 2.0 \Y%
Vi Low Level Input Voltage 0.8 \Y%
Von High Level Output Voltage 27103.6 lo=-100 WA Ve 0.2
27 Vi=ViH | Io=12mA 22 v
30 orViL M =18 mA 24
lo=-24 mA 2.2
VoL Low Level Output Voltage 271036 lo=100 uA 0.2
27 Vi=ViH | Ip=12mA 0.4 v
3.0 orViL i =16 mA 0.4
3.0 lo=24 mA 0.55
I Input Leakage Current 2.710 3.6 Vi=0to55V 15 HA
loz 3 State Output Leakage Current 27103.6 Vi=VigorV 5 HA
Vo =0105.5V
loff Power Off Leakage Current 0 ViorVo = 5.5V (per pin) 10 pA
lec Quiescent Supply Current 27103.6 Vi =Vgc orGND 20
ViorVp = 20 HA
3.6105.5V
Alce ICC incr. per input 2.7103.6 ViH =Vce-0.6V 500 HA
DYNAMIC SWITCHING CHARACTERISTICS
Symbol Parameter Test Conditions Value Unit
Vcc TA =25°C
(V) Min. | Typ. | Max.
Vorp  |Dynamic Low Voltage Quiet Output 33 CL=50pF 0.8
VoLy (note 1) V\I/'!_= :;):;/V .08 \Y
1) Number ofoutputs defined as”n”. Measured with”n-1” outputs switching from HIGH to LOW or LOW t o HIGH. The remaining oufput is measured in
the LOW state.
4/8 <72
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74LCX16245A

AC ELECTRICAL CHARACTERISTICS (CL =50 pF, RL =500 Q, Input tr = tt = 2.5 ns)

Symbol Parameter Test Condition Value Unit
Vce Waveform -40 to 85 °C
(V) Min. | Max.
tpLH Propagation Delay Time 2.7 1 1.5 6.2 ne
tPHL 3.01036 15 | 52
trz Output Enable Time 27 > 1.5 7.5 ns
tPzH 3.0103.6 1.5 6.5
tpLz Output Disable Time 27 2 1.5 7.0 ns
trHz 3.0103.6 1.5 6.0
tostH | Output to Output Skew Time (note 1, 2) 3.0103.6 1.0 ns
1) ;?(Se\'_/:/l_is defined as the absolute value ofthe difference between the actual propagation delay for any twooutputs of the same device switching in the

same direction, either HIGH or LOW (fosLH = |tPLHm - tPLHN], tosHL = [tPHLm - tpHLA|)
2) Parameter guaranteed by design

CAPACITIVE CHARACTERISTICS

Symbol Parameter Test Conditions Value Unit
Vece Ta = 25°C
(V) Min. | Typ. | Max.
Cin Input Capacitance 3.3 Vin=0toVee 7 pF
Cio /O Capacitance 33 Vin=0toVee 8 pF
Crp Power Dissipation Capacitance (note 1) 3.3 fin=10MHz 20 pF
Viny=00rVec

1) Crp isdefined as the value of the IC’s internal equivdent capadtance whichis calculated fromthe operating current consumption without load. Average
operting current can be obtained by the following equation. Ico(opr) = Cro e Vec® fin + lec/ 16 (per cirouit)

TEST CIRCUIT

Vee

@)

O—o¢v
Ry {O—OPEN
PULSE {O—GND
GENERATOR D.U.T.
- SC083900
TEST SWITCH

tpLH, tPHL Open
tpzL, tPLz B8V
tpzH, tPHz GND

CL =50pF orequivalent (includes jigand probe capacitance)
RL =R1 =500¢2 orequivalent
Rt =Zour of pulse generator (typically 50£2)

&7
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74LCX16245A

WAVEFORM 1: PROPAGATION DELAYS (f=1MHz; 50% duty cicle)

2.5ns

nAn,

nBn,

2.5ns

2.7V

0oV

e— tpHL

NN

3C13580

WAVEFORM 2: OUTPUT ENABLE AND DISABLE TIME (f=1MHz; 50% duty cicle)

nAn,

2.5ns 2.5ns
— —
—_— 2.7V
90% \ / 90%%
na,nDIR 1.5V 1.5V
10% 10% GND
tpzy - tenz
Von
/ Vo —0.3V
nBn / 1.5V
GND
tpzL —™ - tpLz
3.0V
nBn, nAn \ 1.5v
\ ] VoL +0.3V
VoL
SC13590
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74LCX16245A

TSSOP48 MECHANICAL DATA

mm inch
DIM.
MIN. TYP. MAX. MIN. TYP. MAX.
A 1.1 0.433
Al 0.05 0.10 0.15 0.002 0.004 0.006
A2 0.85 0.9 0.95 0.335 0.354 0.374
b 0.17 0.27 0.0067 0.011
c 0.09 0.20 0.0035 0.0079
D 12.4 12.5 12.6 0.408 0.492 0.496
E 7.95 8.1 8.25 0.313 0.319 0.325
E1 6.0 6.1 6.2 0.236 0.240 0.244
e 0.5BSC 0.0197 BSC
K 0° 4° 8° 0° 4° 8°
L 0.50 0.60 0.70 0.020 0.024 0.028

{ { {
A el (O, L J \
Al b -Iil- :f:c Kr 3 E |

NO0nopnnnn

E1

PIN 1 IDENTIFICATION( I1J U I_l U ‘D_D_D_D_D- -
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