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General Description

The 'FR245 contains eight non-inverting bidirectional buff-
ers with TRI-STATE outputs and is intended for bus-orient-
ed applications. Current sinking capability is 64 mA on both
the A and B ports. The Transmit/Receive (T/R) input deter-
mines the direction of data flow through the bidirectional
transceiver. Transmit (active HIGH) enables data from A
ports to B ports; Receive (active LOW) enables data from B
ports to A ports. The Output Enable input, when HIGH, dis-
ables both A and B ports by placing them in a High Z condi-
tion.

Octal Bidirectional Transceiver with TRI-STATE® Outputs

November 1990

Features

@ Non-inverting buffers

@ Bidirectional data path

m A and B output sink capability of 64 mA, source capa-
bility of 15 mA

® Guaranteed 4000V minimum ESD protection

m Guaranteed pin to pin skew
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FAST® and TRI-STATE® ara ragistered trademarks of National Semiconductor Corporation.
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Pin Descriptions

Truth Table

Pin Names Description Inputs
— — QOutput
OE Output Enable Input (Active LOW) OE T/R
T/R Transmit/Receive Input L L Bus B Data to Bus A
Ag-A7 Side A Inputs or TRI-STATE Outputs L H Bus A Data to Bus B
H X High Z State
Bop-B7 Side B Inputs or TRI-STATE Outputs
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
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Absolute Maximum Ratings (vote 1)

It Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Storage Temperature —65°Cto +150°C
Ambient Temperature under Bias —55°Cto +125°C
Junction Temperature under Bias

Current Applied to Output
in LOW State (Max) twice the rated i (mA)
ESD Last Passing Voltage (Min) 4000V

Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its usseful lite impaired. Functional operation under
these conditions is not implied.

Note 2: Either voltage limit or current limit is sufficient 1o protect inputs.

Ceramic —55°Cto +175°C
VCF(’:'H;:"Pmenﬁal o ~55°Cto +150°C Recommended Operating

Ground Pin —0.5Vto +7.0V Conditions
Input Voltage (Note 2) ~0.5Vto +7.0V F“ée Qiﬁqgﬁzﬁifm Temperature Gl 470G
Input Current.(Note 2) —30mAto +5.0mA Sup(:)ly Voltage
Voi:agle(;ﬁpglt':é t((:vi(t)r:j ts:é - ov) Commercial +4.5Vto +5.5V

Standard Qutput —0.5Vto Ve

TRI-STATE Output —0.5Vto +5.5V
DC Electrical Characteristics

Symbol Parameter 74FR Units Vee Conditions
Min Typ Max
ViH Input HIGH Voltage 2.0 \ Recognized HIGH Signal
VIL Input LOW Vollage 0.8 Vv Recognized LOW Signal
Vep Input Clamp Diode Voltage =1.2 ' Min Iy = —18mA
VoH Output HIGH Voltage 2.4 v Min lon = —3mA (A, Bp)
20 v Min lon = —15 mA (A, Bp)
VoL Output LOW Voltage 0.55 ' Min loL = 64 mA (Aq, Bp)
liH Input HIGH Current 5 pA Max Vin = 27V (OE, T/R)
o ;Z‘:k:ﬁi (T::;r&?;O) 100 pA-| Max | Vin = 5.5V (A Bn)
e input LOW Current —250 RA Max ViN = 0.5V (OE, T/R)
Yo Pt Leakage Test 4.78 v 0.0 R on:é? gi:s Grounded
o0 f:;i:;:l;ilz: 3.75 v 0.0 X:IOODtr:e: sl(:’l;n grounded
hH + lozn Output Leakage Current 25 pA Max Vout = 27V (A, Bp)
i + lozL Output Leakage Current —150 pA Max Vout = 0.5V (A, Bp)
los Output Short-Circuit Current —100 —225 mA Max Vout = 0.0V (A, Bp)
IcEX Output High Leakage Current 50 A Max Vout = Ve (An, Bp)
tzz Bus Drainage Test 100 pA 0.0 Vout = 5.25V (A, Bp)
lccH Power Supply Current 55 75 mA Max All Outputs HIGH
lcoL Power Supply Current 75 110 mA Max All Outputs LOW
lccz Power Supply Current 55 75 mA Max Outputs TRI-STATE
Cin Input Capacitance 8.0 pF 5.0 OE, T/R
17.0 pF 5.0 An, Bp




AC Electrical Characteristics

74FR 74FR
Ta = +25°C Ta = Comm
Symbol Parameter Vee = +5.0V Vce = Comm Units
C_. = 50pF CL = 50 pF
Min Typ Max Min Max
tpLH Propagation Delay 1.0 2.6 39 1.0 39 ns
tpHL AntoBnorBnto Ay 1.0 1.7 39 1.0 3.9
tpzH Output Enable Time 25 5.0 7.0 2.5 7.0 ns
tpzL 25 4.3 7.0 25 7.0
tpHz Output Disable Time 1.7 3.7 6.5 1.7 6.5 ns
tpLz 1.7 3.6 6.5 1.7 6.5
Extended AC Characteristics
74FR 74FR
= -+ 2§°
Ta 25°C Ta = Comm
Vecc = Comm
CL = 50 pF Vee = Comm
b P Ci. =250 pF
Symbol arameter Eight Outputs Switching L(Note 3)p Units
{Note 2)
Min Max Min Max
tpLH Propagation Delay 1.0 5.9 2.5 7.5 ns
tpHL AptoBjorBgto Ay 1.0 59 25 7.5
tpzH Output Enable Time 2.5 119 as
tpzL 25 11.9
tpHZ Output Disable Time 1.3 6.5 ns
tpLz 1.3 6.5
tosHL Pin to Pin Skew TBD ns
{Note 1) for HL Transitions
tosLH Pin to Pin Skew TBD ns
(Note 1) for LH Transitions
tosT Pin to Pin Skew TBD ns
{Note 1) for HL/LH Transitions

Note 1: Skew is defined as the absolute value of the difference between the actual propagation delays for any two outputs of the same device. The
specification applies to any outputs switching high to low (tosHL), low to high (ogLH). or any combination of high to low and/or low to high {tosT1)-

Note 2: This specification is guaranteed but not tested. The limits apply to propagation delays for all paths described switching in phase, i.e., all low-to-high,
high-to-low, TRI-STATE-to-high, etc.

Note 3: These spacifications guaranteed but not tested. The limits represent propagation delays with 250 pF load capacitors in place of the 50 pF load
capagitors in the standard AC load. This specification pertains to single output switching only.




Ordering Information

The device number is used to form part of a simplified purchasing code where the package type and temperature range are

defined as follows:

Temperature Range Family
74FR = Commercial

74FR

245

Device Type

Package Code
P = Plastic DIP
S = Small Outline (SOIC)

Physical Dimensions inches (millimeters)

0.291-0.298
(7391 -7.508)

C AaR
—l_— Special Variations

QR = Commercial grade device

with burn-in

Temperature Range
C = Commercial (0°C to +70°C)

0.496 - 0.512

(12.588 - 13.005)

8.384 -0.419
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20-Lead Small Outline integrated Circuit (S)
NS Package Number M20B
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th TRI-STATE Outputs
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74FR245 Octal Bidirectional Transce

. . . _ - ‘ Lit # 114630
Physmal Dimensions inches (millimeters) (Continued)
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20-Lead Plastic Dual-In-Line Package (P)
NS Package Number N20B

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, {a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reascnably expected to result in a significant injury

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.
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Tel: (408} 721-5000 Tel: (0-81-41) 103-0 Tokyo 160, Japan Kowioon, Hong Kong Tel: (55/11) 212-5066 Tel: (03} 267-5000
TWX: (910) 339-5240 Telex: 527-649 Tel: 3-289-7001 Tel: 3-7231290 Fax: (65/11) 211-11B1 NSBR BR  Fax: 61-3-2677458

Fax: (08141) 103554 FAX: 3-299-7000 Telex. 52996 NSSEA HX

Fax: 3-3112536

National does not assume any respensibility for use of any circuitry described, no cicuit patent li

ses are impiied and National reserves the right at any time without natice to change said circuitry and spacifications.






