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General Description

These devices are octal bus transceivers designed for asyn-
chronous two-way data flow between the A and B busses.
These devices are functionally equivalent to the 'F640,
'F643, and 'F645. The 250 series resistors in the outputs
reduce ringing and eliminate the need for external resistors.
Both busses are capable of sinking 12 mA, sourcing 15 mA,
have TRI-STATE outputs, and a common output enable pin.
The direction of data flow is determined by the transmit/re-
ceive (T/R) input. The 'F2640 is an inverting version of the
'F2645. The 'F2643 has a noninverting A bus and an invert-
ing B bus. The 'F2645 is a low power version of the 'F245
with 25Q series resistors in the outputs.
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54F/74F2640 ® 54F/74F2643 ¢ 54F/74F2645
Octal Bus Transceiver with 25() Series Resistors in the

Features

B 25Q series resistors in the outputs eliminates the need
for external resistors

m Designed for asynchronous two-way data flow between
busses

m QOutputs sink 12 mA and source 15 mA

m Transmit/receive (T/R) input controls the direction of
data flow

B Guaranteed 4000V minimum ESD protection

B 'F2645 is a low power version of the 'F245 with 250
series resistors in the outputs

B ’'F2640 is an inverting option of the 'F2645

m 'F2643 has noninverting A bus and inverting B bus
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Functional Description
The output enable (OF) is active LOW. If the device is dis-
abled (OE HIGH), the outputs are in the high impedance
state. The transmit/receive input (T/R) controls whether
data is transmitted from the A bus to the B bus or from the B
bus to the A bus. When T/R is LOW, B data is sent to the A
bus. If T/R is HIGH, A data is sent to the B bus.
Function Table
Inputs Outputs
OE | T/R 'F2640 ’F2643 'F2645
L L Bus B datato Bus A | Bus B datato Bus A | Bus B datato Bus A
L H | BusAdatatoBusB | BusAdatato Bus B | Bus A data to Bus B
H X Zz z z
H = High voltage level
L = Low voltage level
X = Don’t care
Z = High-impedance state
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Absolute Maximum Ratings (ote 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 —55°Cto +175°C
V¢ Pin Potential to

Ground Pin —0.5Vto +7.0v
Input Voltage (Note 2) ~0.5Vto +7.0v
Input Current (Note 2) ~30mAto +5.0 mA

Current Applied to Output

in LOW State (Max)
ESD Last Passing Voltage (Min)

twice the rated lg, (mA)
4000V

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

Note 2: Either voltage limit or current iimit is sufficient to protect inputs.

Recommended Operating
Conditions

Free Air Ambient Temperature

Voltage Applied to Output Military ~55°Cto +125°C
iSnt::Sal-r‘dSCt)aut;t(J\t”nh Vee = 0V) 0sVioV Commercial 0°Cto +70°C
TRI-STATE Output ~05V 1o +5.5V S”&ﬁi’;’a:’f"age A5V IO 4 5.5V

Commercial +4.5Vto +55V

DC Electrical Characteristics

Symbol Parameter S4F/74F Units | Vgo Conditions

Min Typ Max
Vin Input HIGH Voltage 2.0 " Recognized as a HIGH Signal
ViL Input LOW Voltage 0.8 " Recognized as a LOW Signal
Vep Input Clamp Diode Voltage —-1.2 v Min Iin = —18 mA (Non I/0 Pins)
VOH Output HIGH 54F 10% Vce 2.0 v Min | 'on = —12mA (A, Bp)
Voltage 74F 10% Voo 2.0 lon = —15mA (A, Bp)
VoL Output LOW 74F 10% Ve 0.50 v Min loL = 1mA (Ap, Bp)
Voltage 74F 10% Vee 0.75 loL = 12mA (A, By)
IiH ggrl:;:ithH ?3:; 25960 pA Max ViN = 2.7V (Non |/0 Pins)
vy Input HIGH Current  54F 100 A Max VIN = 7.0V {(Non /0 Pins)
Breakdown Test 74F 7.0
IBviT Input HIGH Current 54F 1.0 mA Max ViN = 5.5V (Ap, Bp)
Breakdown (1/0) 74F 0.5
N 20 | n [ e [Vor=ves
Vo ITngsL;t Leakage 74F 475 v 00 :lklﬁ 6&:9? l’;;::s Grounded
‘oo 8il:é?1lijtt(')_3::i?e 74F 3.75 A 0.0 X:IOOI:’t?Ter1 gl(:l;n grounded
hL Input LOW Current —0.6 mA Max | V|N = 0.5V (Non /0 Pins)
ik + lozn | Output Leakage Current 70 rA Max | Voyut = 2.7V (A, Bp)
i + lozL Output Leakage Current —650 nA Max | Voyrt = 0.5V (Ap, Bp)
los Output Short-Circuit Current —100 —~225 mA Max | Voyr = 0V
Izz Bus Drainage Test 500 nA 0.0V | Voyrt = 5.25
lccH Power Supply Current ('F2640) 82 mA Max | Vo = HIGH, V)5 = 0.2V
lcoL Power Supply Current ('F2640) 82 mA Max | Vo = LOW
lccz Power Supply Current (‘F2640) 95 mA Max | Vo = HIGH Z
lcch Power Supply Current ('F2643) 82 mA Max | Vg = HIGH, V| = 0.2V (Ap)
lccL Power Supply Current (F2643) 82 mA Max | Vo = LOW, V|y = 0.2V (Bp)
lccz Power Supply Current ('F2643) 95 mA Max Vo = HIGH Z
lccH Power Supply Current ('F2645) 82 mA Max | Vg = HIGH
lccL Power Supply Current (F2645) 82 mA Max | Vo = LOW, V|y = 0.2V
lccz Power Supply Current ('F2645) 95 mA Max | Vo = HIGH Z
3
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’F2640 AC Electrical Characteristics:

74F 54F 74F
Ta = +25°C
Symbol Parameter VcAc = +5.0V Té,,_v:(:s: p':“ T“(’::czc 5=o :f: m Units
CL = 50 pF
Min Typ Max Min Max Min Max
tPLH Propagation Delay 2.5 7.5 2.0 8.0 ns
tPHL A Input to B Output 25 7.5 25 7.5
tPLH Propagation Delay 25 7.5 2.0 8.0 ns
tPHL B Input to A Output 25 75 2.5 7.5
tpzH Enable Time 25 75 20 9.0
tpzL OFE Input to A Output 25 8.0 2.0 8.5 ns
tPHz Disable Time 15 7.0 1.0 7.5
tpLz OE Input to A Output 1.5 6.0 1.5 6.0
tpzH Enable Time 2.5 7.5 20 9.0
tpz1 OE Input to B Output 25 8.0 2.0 8.5 ns
tpHz Disable Time 1.5 6.5 1.0 75
tpLz OE Input to B Output 1.5 6.0 1.5 6.0
’F2643 AC Electrical Characteristics:
74F 54F 74F
Ta = +25°C "
Symbol Parameter VcAc = +5.0V Té'Lv:cs: p‘:ll T‘é:‘f 5=0 :’:: m Units
CL = 50 pF
Min Typ Max Min Max Min Max
tpLR Propagation Delay 25 7.5 2.0 8.0 ns
tPHL A Input to B Output 25 7.5 25 7.5
tpLH Propagation Delay 2.5 7.0 25 8.0 ns
tePHL B Input to A Output 2.5 7.5 2.5 8.0
tpzH Enable Time 25 8.0 2.0 9.0
tpzL OFE Input to A Output 25 8.5 20 8.5 ns
tprz Disable Time 15 7.0 1.0 8.0
tpLz OE Input to A Output 1.0 55 1.0 55
tpzH Enable Time 25 7.5 2.0 9.0
tpzL OE Input to B Output 25 8.0 2.0 8.5 ns
tpHz Disable Time 1.5 6.5 1.0 75
tpLz OE Input to B Output 1.5 6.0 15 6.0
4
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’F2645 AC Electrical Characteristics:
74F 54F 74F
Ta = +25°C - _

Symbol Parameter Vee = +5.0V Te’ V:CS(; :“ TAéVc:c 50 C: m Units

CL = 50 pF L P L P

Min Typ Max Min Max Min Max
tPLH Propagation Delay 15 6.0 1.5 7.0 ns
tPHL A Input to B Output 25 7.5 25 8.0
tpLH Propagation Delay 1.5 6.0 1.5 7.0 ns
tpHL B Input to A Output 2.5 7.5 25 8.0
tpzH Enable Time 2.5 8.0 20 9.0
tpzL OE input to A Output 25 8.5 2.0 8.5 ns
tpHz Disable Time 15 7.0 1.0 8.0
tpLz OE Input to A Output 1.0 55 1.0 5.5
tpzH Enable Time 2.5 7.5 2.0 9.5
tpzL OE Input to B Output 25 8.5 25 9.0 ns
tpHZ Disable Time 15 6.5 1.0 7.5
tpLz OE Input to B Output 1.0 6.5 1.0 6.5
Basic FAST Circuit Showing Series Resistor Placement
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Ordering Information

The device number is used to form part of a simplified purchasing code where a package type and temperature range are
defined as follows:
74F  2640/2643/2645 P C QR

Temperature Range Family _L Special Variations
74F = Commercial X=Devices shipped in 13" reels
54F = Military QR = Commercial grade device
. with burn-in
Device Type QB = Military grade device with
Package Code environr_nenta! and byrn-in
P = Plastic DIP processing shipped in tubes
D = Ceramic DIP Tem
§ am— perature Range
§ = Small Outline (SOIC) C = Commercial (0°C to + 70°C)

M = Military (—55°C to + 125°C)
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Physical Dimensions inches milimeters)
0.985
0.025 o {25.019)
{0.635) J Max
A Pd [s] [re] [17] [16] [s5] [3] [3a] [iz] [id
0.220-0310 NN
(5.588—7.874)
AU L T
0.005—0.020
{0.127-0.508)
RAD TYP 0.0374+0.005
‘* (0.940%0.127)
0.005 0.055+0.005
0.180 < 1200320 "‘ ©4z7) aarz0azn | ™ g00-0.088
(4".”5“72) {7.366—8.128) GLASS SEALANT | MIN {0.508—1.524)
i | A
& = 0.200
[i * (5.080)
v — Max' o
95° +5¢ 86° 94° f 0.150 L
0.008—0.012 380 0.125-0.200
i MIN  (3.175—5.080)
{0.203-0.305)
|« 03100410 040 | 0.060 0.018+0.003
{7.874_10.41) {1.528) 524) {0.457:0.076)
BOTH ENDS 0.100:+0.010
{2.54010.254)
J20A (REV M)
20-Lead Ceramic Dual-In-Line Package D)
NS Package Number J20A
0.496-0.512
(12,538 —13.005) —
FAARARAARGS
\
0.394 -0.419
(10008 10 643)
!
,'O 30 TYP
LEADNO 1
"L UUUU0gUOD iﬁ
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0010 pay
(0.254)
0.291-0.299
{7.391-7.595)
0.010-0.029 0.093-0.104
{0.2540.737; **5° > r 2-3%2-2642)
0.004-0.012
[ iy fé‘.ﬁ!’ 0.102-0.305
L_,.m-_ﬂ L h —H—EH * SEATING
. T T L | P
0.000 --0.013 - 0.050 0.014 -0.020
(n |02) 0.016 --0.050 0.35%) —»| | we
0.229 — 0.330) —
oA Loaos AL LEAD TIPS e 1) ozm L (0.3560.500)
0.008 ryp
(0.203) M208 (REV F)
20-Lead Small Outline Integrated Circuit (S)
NS Package Number M20B
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0.970-0.930

Physical Dimensions inches (millimeters) (Continued)

Lit. # 114659

(24.638-25.146)

Octal Bus Transceiver with 25() Series Resistors in the Outputs

LIFE SUPPORT POLICY

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 reasonably expected to result in a significant injury
to the user.

20-Lead Plastic Dual-In-Line Package (P)
NS Package Number N20B
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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

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.

National Semiconductor National Nationat National National Semicondutores National Semiconductor
Corporation GmbH Japan Ltd. Hong Kong Ltd. Do Brasil Ltda. (Austraiia) PTY, Ltd.
2900 Semi Drive i 10 Sanseido Bidg. 5F Suite 513, 5th Floor Av. Brig. Faria Lima, 1383 1st Floor, 441 St. Kilda Rd.
P.O. Box 58090 D-8080 Furstenfeldbruck  4-15 Nishi Shinjuku Chinachem Goiden Plaza, 6.0 Andor-Conj. 62 Melbourne, 3004
Santa Clara, CA 95052-8090  West Germany Shinjuku-Ku, 77 Mody Road, Tsimshatsui East, 01451 Seo Paulo, SP, Brasil Victory, Australia
Tel: 1(800) 272-9959 Tel: (0-81-41) 1030 Tokyo 160, Japan Kowloon, Hong Kong Tel: (55/11) 212-5066 Tel: (03) 267-5000
TWX: (910) 339-9240 Telox: 527-649 Tl 3-209-7001 Tel: 3-7231290 Fax; (55/11) 211-1181 NSBRBR  Fax: 61-3-2677458

Fax: (08141) 103554 FAX: 3-209-7000 Telex: 52996 NSSEA HX

Fax: 3-3112536

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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