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September 1996 Fast CMOS 3.3V 16-Bit Bidirectional Transceiver

Features
¢ Advanced 0.6 micron CMOS Technology

* Compatible with LCX™ and LVT™ Families
of Products

- Input Can Be 3V or 5V

¢ Advanced Low Power CMOS Operation

¢ Excellent Output Drive Capability:
- Balanced Drives (24mA Sink and Source)

* Pin Compatible with Iindustry Standard
Double-Density Pinouts

* Low Ground Bounce Outputs

¢ Hysteresis on All Inputs

Minimize Switching Noise

Ordering Information

¢ Supports 5V Tolerant Mixed Signal Mode Operation

- Output Can Be 3V or Connected to 5V Bus

* Multiple Center Pin and Distributed Voc/GND Pins

TEMP.
RANGE PKG.
PART NUMBER (°c) PACKAGE NO.
CD74LPT16245AMT -4010 85 |48 Ld TSSOP |M48.240-P
CD74LPT16245ASM -4010 85 |48 Ld SSOP | M48.300-P
CD74LPT16245CMT -40 10 85 |48 Ld TSSOP |M48.240-P
CD74LPT16245CSM -4010 85 |48 Ld SSOP | M48.300-P
CD74LPT16245MT -40 t0 85 |48 Ld TSSOP |M48.240-P
CD74LPT16245SM -401t0 85 |48 Ld SSOP | M48.300-P

Description

The CD74LPT16245 is a 16-bit bidirectional transceiver
designed for asynchronous two-way communication
between data buses. The direction control input pin (xDIR)
determines the direction of data flow through the bidirec-
tional transceiver. The Direction and Output Enable controls
are designed to operate this device as either two indepen-
dent 8-bit transceivers or one 16-bit transceiver. The output
enable (OE) input, when HIGH, disables both A and B ports
by placing them in HIGH Z condition.

The CD74LPT16245 can be driven from either 3.3V or 5.0V
devices allowing this device to be used as a translator in a
mixed 3.3/5.0V system.

Pinout

CD74LPT16245
(SSOP, TSSOP)
TOP VIEW

\J E |OE
47] 1A
EI 1Aq
[45] GND
E 1Az
43] 144
[42] vee
E LY
[40] 145
[39] GND
E 1Ag
E 1A7
38] 2A¢
35] 2A
[33] GND
@ 2A2
E 2A3
E Vee
E 274
§| 2Ag
28] GND
7] 246
26] 247
=] 108

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.
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CD74LPT16245

Functional Block Diagram

1. H = High Voltage Level
L = Low Voltage Level

X = Don't Care

Z = High Impedance

Pin Descriptions

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 Qutputs
GND Ground
Vee Power

4+DIR 2DIR
‘lﬁ 2ﬁ
2
1A0 —f [ 1B° on —{5‘ [ 230
4
1A _{-54 4 184 2R _{w oa_}_ 2By
1A2 —{5‘ 4 1B2 2A2 —4—§‘ [ 2Bs
13 '—{_5‘ 1 1B3 2A3 1 2B3
)
1A4 -—{w "%_}— 1B4 2Aq —ry "QJ— 2B4
1Ag _{ D [ 1Bs 2As —{ D L 2Bs
2
1As __{ D < 1Bg 2As —{ D ‘% }—255
1A7 1By 2A7 2B7
TRUTH TABLE (NOTE 1)
INPUTS
xOE xDIR OUTPUTS
L L Bus B Data to Bus A
L H Bus A Data to Bus B
H X High Z State
NOTE:

B 4302271 00L9159




CD74LPT16245

Absolute Maximum Ratings

DClinputVoltage ...............
DC Output Current

Operating Conditions

Operating Temperature Range. .. ..

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

Supply Voltage to Ground Potential
Outputsand D/OOnly. . ........

NOTES:

............. -40°C to 85°C

.............. -0.5Vto 7.0V

-0.5Vto 7.0V

Thermal Information

Thermal Resistance (Typical, Note 2) 934 (°CCW)
TSSOPPackage ...............oovviiii.... 94
SSOPPackage ............ccoiivinnnnn.... 76

Maximum Junction Temperature . . ..................... 150°C

Maximum Storage Temperature Range .......... -65°C to 150°C

Maximum Lead Temperature (Soldering 10s)............. 300°C

(Lead Tips Only)

CAUTION: Stresses above those listed in “Absolute 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 indicated in the operational sections of this specification is not implied.

2. 9, is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

(NOTE 3) (NOTE 4)
PARAMETERS SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

DC ELECTRICAL SPECIFICATIONS Over the Operating Range, Ta = -40°C to 85°C, Voo = 2.7V to 3.6V
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 22 - 5.5 \
(Input Pins)
Input HIGH Voltage ViH Guaranteed Logic HIGH Level 2.0 - 5.5 \
(I/O Pins)
Input LOW Voitage ViL Guaranteed Logic LOW Level -0.5 - 0.8 \
(Input and I/O Pins)
Input HIGH Current i Vee = Max ViIN=5.5V - - +1 pA
(Input Pins)
input HIGH Current H Veg = Max ViN=Vce - - +1 A
(/O Pins)
Input LOW Current e Vge = Max VinN=GND - - +1 HA
(Input Pins)
Input LOW Current o Vee = Max Vin=GND - - +1
(/0 Pins)
High Impedance lozH Voo = Max VouyT = 5.5V - - +1 MA
Output Current
(Three-State Output lozL | Vee =Max Vour = GND - - + BA
Pins)
Clamp Diode Voltage Vik Ve = Min, Iy =-18mA - -0.7 12 \
Output HIGH Current l0DH Voo =33V, Viy = Vg or Vi, Vo = 1.5V (Note 5) -36 -60 -110 mA
Output LOW Current looL |Yec =33V, Viy=V|qor V|, Vo =1.5V (Note 5) 50 90 200 mA
Output HIGH Voltage VoH Ve =Min, Viy= Vg or V. loyg =-0.1mA Veg - 0.2 - - \"

loH =-3mA 24 3.0 .

Vg = 3.0V, Viy = Vg or Vi loH =-8mA 24 3.0 .
(Note 7)

IoH = -24mA 2.0 - - \%
Output LOW Voltage VoL Ve =Min, Viy = Vg or V) loL=0.1mA - - 0.2 \

loL = 16mA . 0.2 0.4 v

loL =24mA - 03 0.5 \%

M 4302271 00b91L0 378 mm
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CD74LPT16245

Electrical Specifications (Continued)

(NOTE 3) (NOTE 4)

PARAMETERS SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Short Circuit Current los Ve = Max (Note 5), VoyT = GND -60 -85 -240 mA
(Note 6)

Power Down Disable lorr Vee =0V, VN or Voyr <4.5V - - +100 MA
Input Hysteresis VH - 150 - mv
CAPACITANCE Tp = 25°C, f = 1MHz
Input Capacitance CiN ViN=0V - 45 6 pF
(Note 8)
Output Capacitance Cour |Vour=0V - 55 8 pF
(Note 8)
POWER SUPPLY SPECIFICATIONS
Quiescent Power lce Vee = Max Vin=GND - 0.1 10 pA
Supply Current or Voo
Quiescent Power Alce Voo = Max ViN= Ve - 0.6V - 20 30 nA
Supply Current TTL (Note 9)
Inputs HIGH
Dynamic Power lcco Ve = Max, Outputs Open ViN=Vce - 50 75 nA/
Supply Current %OE = xDIR = GND Vin = GND MHz
{Note 10) One Bit Toggling

50% Duty Cycle
Total Power Supply Ic Ve = Max, Outputs Open Vin=Vgc - 0.6V - 0.5 0.8 mA
Current (Note 12) fi = 10MHz, 50% Duty Cycle ViN = GND

xOE = xDIR = GND

One Bit Toggling

V¢ = Max, Outputs Open ViN = Vg - 0.6V - 2.0 33 mA

fy = 2.5MHz, 50% Duty Cycle Vin=GND (Note 11)

xOE = xDIR = GND

16 Bits Toggling




CD74LPT16245

Switching Specifications Over Operating Range (Note 13)

W NN s

13.

14.
15.
16.
17.

CD74LPT16245 74LPT16245A D74LPT16245C
(NOTE 14) co ¢ 162
TEST (NOTE 15) (NOTE 15) (NOTE 15)

PARAMETER SYMBOL | CONDITIONS MIN MAX MIN MAX MIN MAX | UNITS
Propagation Delay tPLH, Cy =50pF 1.5 5.2 1.5 4.6 1.5 4.1 ns
AtoB,Bto A tpHL Ry =500Q
Output Enable Time tpzh, 1.5 72 1.5 6.2 1.5 5.8 ns
Xb—E toAorB tpzL
Output Disable Time tpHz, 1.5 7.2 1.5 5.0 1.5 438 ns
{Note 16) tpLz
xOEtoAorB
Output Enabie Time tpzH, 1.5 7.2 1.5 6.2 1.5 5.8 ns
xDIRto AorB tpzL
Output Disable Time tpHz, 1.5 7.2 1.5 5.0 15 4.8 ns
xDIRto AorB tpLz
(Note 16)

Output Skew (Note 17) tsk(0) - 05 - 05 - 0.5 ns
NOTES:
3.

For conditions shown as Max or Min, use appropriate value specified under Electrical Characteristics for the applicable device typse.

. 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.

. Von = Vg - 0.6V at rated current.

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

. Per TTL driven input; all other inputs at Vg or GND.

10.
11.
12.

This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.
Values for these conditions are examples of the | formula. These limits are guaranteed but not tested.

Ic = lQUIESCENT + liNPuTS + lDYNAMIC

Ic = lcc + Al DNy + Igcp (fop/2 + fiNy)

Icc = Quiescent Current (Icc lccH and lccz)

Alcc = Power Supply Current for a TTL High Input

Dy = Duty Cycle for TTL Inputs High

Nt = Number of TTL Inputs at Dy

lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)
Ncp = Number of Clock Inputs at fcp

fy = Input Frequency

Nj = Number of Inputs at f;

All currents are in milliamps and all frequencies are in megahertz.

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

See test circuit and wave forms.

Minimum limits are guaranteed but not tested on Propagation Delays.

This parameter is guaranteed but not production tested.

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

Yeo

ViN
PULSE
GENERATOR puT
) J
NOTE:
18. Pulse Generator for All Pulses: Rate < 1.0MHz; Zoyt < 50%;
1, t, < 2.5ns.
FIGURE 1. TEST CIRCUIT
ENABLE DISABLE

3v

CONTROL INPUT 1.5V
ov
3V

OUTPUT c;
NORMALLY LOW 5.5V v
4, Yo
I
ouTPUT 03y "OH

NORMALLY HIGH

ov

FIGURE 2. ENABLE AND DISABLE TIMING

SWITCH POSITION

TEST SWITCH
teL 2z, ez, Open Drain 6V
tpHz. tpzH GND
tPLH, tPHL Open
DEFINITIONS:

Cy_ = Load capacitancs, includes jig and probe capacitance.
Rt = Termination resistance, should be equal to Zoyr of the

Pulse Generator.

SAME PHASE

INPUT TRANSITION 7

OUTPUT

tpLH

3v

ov

| tpn_.lu

OPPOSITE PHASE
INPUT TRANSITION

VoH

}5 — 15V
VoL

p—— 3V

1.5v

FIGURE 3. PROPAGATION DELAY

o
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CD74LPT16245

Shrink Small Outline Plastic Packages (SSOP)

. — M48.300-P
_ 48 LEAD SHRINK SMALL OUTLINE PLASTIC PACKAGE
AREA ! H INCHES MILLIMETERS
s v GAUGE symeoL| MIN MAX MIN MAX | NOTES

l ELANE A 0.096 | 0108 | 244 2.74 -
h gggg—g’ ’g—g — Al 0.008 | 0016 | 020 0.41 -
- ) --rl A2 0.088 | 0.092 2.24 2.34 -
SEATING PLANE I B 0.008 | 00135 o020 0.34 -
o _ c 0.005 [ o00t0 | 013 0.25 R
_’I [==hxas D 0620 | 0630 [1575 [ 16.00 2
Q—Q- \ _/ J( / E 0291 | 0299 [| 7.39 7.59 3
i ‘i °‘ np ] JQ e 0.025 BSC 0.635 BSC -
c H 0.395 0.415 | 10.03 10.54 -
[]o-100.000] h 0015 | 0025 | 0381 | 0635 -
L 0.020 | 0040 | 051 1.01 4
NOTES: N 48 48 E
1. These package dimensions are within allowable dimensions of o o° | 8° 0° I 8° -

JECEC MO-118-AA, Issue B.

2. Dimension “D” does not include mold fiash, protrusions or gate
burrs.

Rev. 0 5/96

. Dimension “E” does not include interlead flash or protrusions.
. “L” is the length of terminal for soldering to a substrate.

“N” is the number of terminal positions.

. Terminal numbers are shown for reference only.

. Controlling dimension: INCHES. Converted millimeter dimen-
sions are not necessarily exact.

N o s w
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CD74LPT16245

burrs.

. “N” is the number of terminal positions.

o O A~ WN

sions are not necessarily exact.

Thin Shrink Small Outline Plastic Packages (TSSOP)

1. Dimension “D” does not include mold flash, protrusions or gate

. Dimension “E” does not include interlead flash or protrusions.
. “L” is the length of terminal for soldering to a substrate.

. Terminal numbers are shown for reference only.
. Controlling dimension: INCHES. Converted millimeter dimen-

N — M48.240-P
LI T 48 LEAD THIN SHRINK SMALL OUTLINE PLASTIC PACKAGE
AREA ! H INCHES MILLIMETERS
4 symBoL| MIN MAX MIN MAX | NOTES
l A 0.041 0.047 1.05 1.20 -
h m ’g—g — Al 0.002 | 0.006 | 0.05 0.15 -
—_— B 0.007 | o010 | 0178 | 0.254 -
SEATING PLANE c 0.004 | 0008 [ 0.102 | 0203 -
[ o | A D 0.488 | 0496 [ 12.40 12.59
| c | ‘ E 0236 | 0244 [ 6.00 6.19 2
‘D‘D‘ ] ‘; _y/_ 7 2V / e 0.0197 BSC 0.50 BSC -
] -m \ . %( _/Q H 0307 | 0330 [ 7.80 8.38 -
c L 0.020 | o0.030 | o051 0.76 3
B—a| |- (] 0.10(0.004) v 28 28 2
€] 0.08(0.003) @) o © | & © | & .
NOTES: Rev. 0 6/96

All Harris Semiconductor products are manufactured, assembled and tested under 1ISO9000 quality systems certification.

Harris Semiconductor products are sold by description only. Harris Semiconductor reserves the right to make changes in circuit design and/or specifications at
any time without notice. Accordingly, the reader is cautioned to verify that data sheets are current belfore placing orders. Information furnished by Harris is
believed to be accurate and reliable. However, no responsibility is assumed by Harris or its subsidiaries for its use; nor for any infringements of patents or other
rights of third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of Harris or its subsidiaries.

Sales Office Headquarters

NORTH AMERICA

Harris Semiconductor

P. O. Box 883, Mail Stop 53-210
Melbourne, FL 32902

TEL: 1-800-442-7747

(407) 729-4984

FAX: (407) 729-5321

EUROPE

Harris Serniconductor
Mercure Center

100, Rue de la Fusee
1130 Brussels, Belgium
TEL: (32) 2.724.2111
FAX: (32) 2.724.22.05

%HARRIS

SEMICONDUCTOR

For general information regarding Harris Semiconductor and its products, call 1-800-4-HARRIS

ASIA

Harris Semiconductor PTE Ltd.
No. 1 Tannery Road

Cencon 1, #09-01

Singapore 1334

TEL: (65) 748-4200

FAX: (65) 748-0400
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