@ HarRs CD74FCT163245

December 1996 Fast CMOS 3.3V 16-Bit Bidirectional Transceiver
Features Description
+ Advanced 0.6 micron CMOS Technology The_ CD74FCT163245 is a 16-bit bidirectional transceiver
designed for asynchronous two-way communication
» Advanced Low Power CMOS Operation between data buses. The direction control input pin (xDIR)
. e determines the direction of data flow through the bidirec-
» Excellent Output Drive Capability: ; ! O 9
Bel d Dp' 24 A;' K ‘yd s tional transceiver. The Direction and Qutput Enable controls
- bBa ance. nv.es( mA Sink and Source) are designed to operate this device as either two indepen-
- Compatible with LYC™ Class of Products. dent 8-bit transceivers or one 16-bit transceiver. The output
+ Pin Compatible with Industry Standard enable _(XOE) input, when HIGH, c_jisables both A and B ports
Double-Density Pinouts by placing them in HIGH Z condition.
* Low Ground Bounce Outputs .
H is on All Inout Pinout
ysteresis on All Inputs CD74FCT163245
« Control Inputs Can Be Driven by 3.3V or 5V Devices (SSOP, TSSOP)
TOP VIEW
* Multiple Center Pin and Distributed Vg o/GND Pins VU __
N i ! 43} (OE
Minimizing Switching Noise 1
. . 1A
Ordering Information 0] 1A
TEMP E GNP
RANGE PKG. [#] 142
PART NUMBER ©c) PACKAGE NO. 3] 143
a7] v,
CD74FCT163245AMT -40 to 85 |48 Ld TSSOP | M48.240-P % ::;
1
CD74FCT163245ASM | -4010 85 |48 Ld SSOP | M48.300-P %] 145
CD74FCT163245CMT | -4010 85 |48Ld TSSOP |Ma4s.240-P 39 GND
38] 1A¢
CD74FCT163245CSM -40to 85 |48 Ld SSOP M48.300-P E A
187
CD74FCT163245MT -40to 85 |48 Ld TSSOP |M48.240-P E PL
A
CD74FCT1632455M | -40to85 |48Ld SsoP  |M48.300-P % ZN'D
NOTE: When ordering, use the entire part number Add the suffix 96 E 282
to obtain the variant in the tape and reel.
E 2R3
E Vee
E 2A4
E 2As
28 anD
E 2hs
E 2A7
25| JOE
CAUTION: These devices are sensitive to electrostatic discharge. Usars should follow proper IC Handling Procedures. File Number 4193.2

Copyright © Harris Corporation 1996 7.15
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CD74FCT163245

Functional Block Diagram
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Pin Descriptions
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TRUTH TABLE (NOTE 1)

SadaRad

INPUTS
xOE xDIR OUTPUTS
L L Bus B Data to Bus A
L H Bus A Data to Bus B
H X z

NOTE:

1. H = High Voltage Level
L = Low Voltage Level
X = Don't Care
Z = High Impedance

PIN NAME DESCRIPTION
xOE Three-State Output Enable Inputs (Active LOW)
xDIR Direction Control Input
xAx Side A Inputs or Three-State Outputs
xBx Side B Inputs or Three-State Outputs
GND Ground
Vee Power
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CD74FCT163245

Absolute Maximum Ratings

DCInput Voitage . ..............
DC Qutput Current . ... ..........

Operating Conditions

Operating Temperature Range . ..

Supply Voltage to Ground Potential
Inputs and Voo Only. ... ...

Supply Voltage to Ground Potential
Qutputs and D/O Only. . . ..

Thermal Information

AU ....-05Vto7.0V  Thermal Resistance (Typical, Note 2)
................. 120mA TSSOP Package
SSOP Package . . ...........

Maximum Junction Temperature

.. -40°C10 85°C  Maxmum Storage Temperature Range

Maximum Lead Temperature (Soldering 10s} .
. . ....-05Vto 7.0V {Lead Tips Only)

0.5V 10 7.0V

76
.. 150°C

-65°C to 150°C

....300°C

CAUTION. Stresses above those listed in "Absoiute Maximum Ratings™ may cause permanent damage to the device. This is a stress only rating and operation

of the device at these or any other conditions above those indicatea in the operationar sections of this specification is net implied

NOTE:

2 844 ts measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
DC ELECTRICAL SPECIFICATIONS Over the Operating Range Tp = -40°C to 85°C, V¢ = 2.7V to 3.6V
Input HIGH Voltage Viy Guaranteed Logic HIGH Leval 22 - 5.5 \
{Input Pins)
Input HIGH Voltage VIH Guaranteed Logic HIGH Level 22 - Voc +0.5 Vv
(/O Pins)
Input LOW Voltage ViL Guaranteed Logic LOW Level -0.5 - 0.8 \
(Input and 170 Pins)
input HIGH Current hH Vee = Max Vin = 5.5V - - LAl A
(Input Pins})
Input HIGH Current hH Voo = Max Vin = Vce - - +1 A
{0 Pins) 7
Input LOW Current he Vee = Max Vin=GND - - 1 pA
(Input Pins}
[
Input LOW Current I Ve = Max Viy = GND - - 1 uA O
(1O Pins) L
>
<
High impedance tozH Ve = Max VouTt =Vee - - 1 nA [}
Output Current
(Three-State) lozL Ve = Max VouTt = GND - +1 uA
Clamp Diode Voltage ViK Ve = Min {jy = -18mA - -0.7 -1.2 )
Output HIGH Current I0DH Voo =3.3V Viy=Vyor VL. Vo =1 5V (Note 5) -36 -60 110 mA
Output LOW Current lobL Veg =33V Viy=Vyor V. Vo =15V (Note 5) 50 90 200 mA
Output HIGH Voltage VoH Veg =Min, Vi = Vg or VL loH = -0.1mA Ve - 0.2 - - \
lon = -3mA 2.4 3.0 - v
VCC =3.0V,V|y= VIH orVy IOH = -8mA 2.4 3.0 - \
{Note 8}
Ion = -24mA 2.0 - - v
Output LOW Voltage VoL Veg = Min, Vi = Vigor vy log =0.1mA - - 0.2 \
lop = 16mA 0.2 0.4 "
loL = 24mA - 0.3 0.5 Y




CD74FCT163245

Electrical Specifications (Continued)

xOE = xDIR = GND
16 Bits Toggling

(NOTE 3) (NOTE 4)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circurt Current los Ve =Max (Note 5), VoyTt = GND -60 -85 -240 mA
{Note )

Input Hysteresis VH - 150 - mv
CAPACITANCE Tp = 25°C, f = 1MHz
Input Capacitance Cin VIN =0V - 45 6 pF
(Note 7}
Qutput Capacitance Cout [|Vout=0V - 5.5 8 pF
(Note 7)
POWER SUPPLY SPECIFICATIONS
Quisscent Power lcc Ve = Max VN = GND - 0.1 10 pA
Supply Current orVpe
Quiescent Power Alee Ve = Max Vin=VCC -0.6V - 20 30 HA
Supply Current TTL (Note 9)
Inputs HIGH
Dynamic Power lccp Ve = Max, Outputs Open Vin= Voo - 50 75 nA/
Supply Current xOE = xDIR = GND Vin = GND MHz
(Note 10) One Bit Toggling
50% Duty Cycle
Total Power Supply g Ve = Max, Outputs Open Vin = Ve - 0.6V - 0.5 08 mA
Current {Note 12) fy = 10MHz, 505 Duty Cycle Vi = GND
xOE = xDIR = GND
One Bit Togghng
Vee = Max. Outputs Open Vin= Ve - 0.6V - 20 3.3 mA
fj = 2.56MHz, 50% Duty Cycle VN = GND (Note 11)




CD74FCT163245

Switching Specifications Over Operating Range (Note 13)

CD74FCT163245 | CD74FCT163245A | CD74FCT163245C
(NOTE 14)
TEST (NOTE 15) (NOTE 15) {NOTE 15)

PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX MIN MAX | UNITS
Propagation Delay tpLH, C| = 50pF 15 7.0 1.5 4.6 1.5 4.1 ns
AtoB Bto A tPHL Ry = 500Q
QOutput Enable Time tpzH, 15 9.5 1.5 6.2 1.5 5.8 ns
xOEto AorB tpz
Output Disable Time tpHz, 1.5 75 1.5 5.0 1.5 4.8 ns
(Note 16) tprz
xOE to AorB
Output Enable Time tpzy. 1.5 9.5 1.5 6.2 1.5 58 ns
xDIRto AorB tpzt
Output Disable Time tpHz, 1.5 75 1.5 5.0 1.5 4.8 ns
xDiRto AorB tpLz
(Note 16)

Qutput Skew(17) tsK(0} - 0.5 - 05 - 0.5 ns
NOTES:

3. For conditions shown as Max or Min, use appropriate value specified under Electrical Specifications for the applicable device type.
4, Typical values are at Vg = 3.3V, 25°C ambient and maximum loading.

. Not more than one output should be shorted at one time. Duration of the test should not exceed one second.

. This parameter is guaranteed but not tested.

. This parameter is determined by device characterization but is not production tested.

. Von = V¢ - 0.6V at rated current.

. Per TTL driven input; ali other inputs at Vo or GND.

10. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

W W N O »;m

11. Values for these conditions are examples of the I formula. These limits are guaranteed but not tested.

12. Ic = lQUIESCENT * INPUTS + IDYNAMIC
lc =lcc + Alge DyNT + Icep (fopf2 + fiN)
loc = Quiescent Current
Alge = Power Supply Current for a TTL High Input
Dy = Duty Cycle for TTL Inputs High
Nt = Number of TTL Inputs at Dy
Iccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
tep = Clock Frequency for Register Devices {Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fcp
f; = Input Frequency
Ny = Number of inputs at f,
All currents are in milliamps and all frequencies are in megahertz.

13. Propagation Delays and Enable/Disable timas are with Ve = 3.3V £0.3V, normal range. For Vo = 2.7V, extended range, all Propaga-
tion Delays and Enable/Disable times should be degraded by 20%.

14. See test circuits and waveforms.

15. Minimum limits are guarantesd but not tested on Propagation Delays.

16. This parameter is guaranteed but not production tested.

17. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design.

3.3VFCT



CD74FCT163245

Test Circuits and Waveforms

SWITCH POSITION

TEST SWITCH
tpy 7. tpzL, Open Drain 6V
PULSE
GENERATOR tPHz: trzH GND
tPLH: tPHL Open
DEFINITIONS:
CL = Load capactitance, includes jig and probe capacitance.
Ry = Termination resistance, should be equal to ZoyT of the
Pulse Generator.
NOTE:
18. Puise Generator for All Pulses: Rate < 1.0MHz; Zoy1 <504
. 4, <2.5ns.
FIGURE 1. TEST CIRCUIT
ENABLE DISABLE av
3v
CONTROL INPUT : 15V SAME PHASE 1.5V
./ INPUT TRANSITION : -
b et ov ov
tp tprz tpiy tPHL
3v <t}
OUTPUT  SWITCHY . ﬂ \
NORMALLY LOW 6V . v OUTPUT
o | 5 : ‘ Voo
PZH PHZ !
OUTPUT ! a3y Von
NORMALLY HIGH sVélJSH 1.5V N E OPPOSITE PHASE
oy ov INPUT TRANSITION
FIGURE 2. ENABLE AND DISABLE TIMING FIGURE 3. PROPAGATION DELAY
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