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General Description Features g’,
This device consists of a bus transceiver circuit with D-type B Independent registers for A and B buses D
flip-flops, and control circuitry arranged for multiplexed ® Multiplexed real-time and stored data E‘
transmission of data directly from the input bus or from inter-  m Low Igcz through BICMOS techniques o
nal 'registers. Data on the_ Aor Bbus \_/vill be clocked into thg W Guaranteed multiple output switching specifications :
registers as the appropnate clock pin goes to HIGH logic  u Guaranteed 4000V minimum ESD protection -
gg;oﬂwgﬁaﬁg?:ifeﬂ:ié& EAB’ OEBA) are provided to B Guaranteed latchup protection o
' B Nondestructive hot insertion capability w
B High impedance in power down (Izz and Vp) [7,]
~
]
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Pin Names Description 7: 5a _,30 -l 8
Ap-A7,Bo-B7 A and B Inputs/
TRI-STATE® Qutputs
CPAB, CPBA Clock Inputs
SAB, SBA Select Inputs
OEAB, OEBA Output Enable Inputs
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Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.

Functional Description

In the transceiver mode, data present at the HIGH imped- priate Clock Inputs (CPAB, CPBA) regardless of the Select
ance port may be stored in either the A or B register or both. or Output Enable Inputs. When SAB and SBA are in the real
The select (SAB, SBA) controls can multiplex stored and time transfer mode, it is also possible to store data without
real-time. using the internal D flip-flops by simultaneously enabling

OEAB and OEBA. In this configuration each Output reinforc-
es its Input. Thus when all other data sources to the two
sets of bus lines are in a HIGH impedance state, each set of
bus lines will remain at its last state.

The examples in Figure 7 demonstrate the four fundamental
bus-management functions that can be performed with this
device.

Data on the A or B data bus, or both can be stored in the
internal D flip-flop by LOW to HIGH transitions at the appro-
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Note A: Real-Time
Transfer Bus B to Bus A
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Note B: Real-Time
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Note C: Storage
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Note D: Transfer Storage
DatatoAorB
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FIGURE 1 [-S2 ~%p -0 8’
Inputs Inputs/OQutputs (Note 1) Operating Mode
OEAB OEBA CPAB CPBA SAB SBA Ag thru A7 By thru By
L H HorlL Hortb X X Isolation
input Input
L H e _ X X Store A and B Data
X H e HorlL X X Input Not Specified Store A, Hold B
H H e e X X Input Output Store A in Both Registers
L X HorlL e X X Not Specified input Hold A, Store B
L L a e X X Qutput input Store B in Both Registers
L L X X X L Real-Time B Data to A Bus
QOutput Input
L L X Horl X H Store B Data to A Bus
H H X X L X Real-Time A Data to B Bus
Input Qutput
H H HorlL X H X Stored A Data to B Bus
Stored A Data to B Bus and
H L Horl HorlL H H Output Output Stored B Data to A Bus
H = HIGH Voltage Level
L = LOW Voltage Level

X = Immaterial

-/~ = LOW to HIGH Clock Transition

Note 1: The data output functions may be enabled or disabled by various signals at OEAB or OEBA inputs. Data input functions are always enabled, i.e., data at the
bus pins will be stored on every LOW to HIGH transition on the clock inputs.
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Absolute Maximum Ratings (Note 1) 7-; 52 30 -08
-
If Military/Aerospace specified devices are required, Voltage Applied to Any Output
please contact the National Semiconductor Sales in the Disable or Power-Off State —0.5Vto +5.5V
Office/Distributors for availability and specifications. in the HIGH State —-0.5Vto Vce
Storage Temperature —65°Cto +150°C Current Applied to Qutput
Ambient Temperature under Bias —55°Cto +125°C in LOW State (Max) twice the rated loL (MA)
Junction Temperature under Bias ESD Last Passing Voltage (Min} 4000V
Plastic —55°C to +150°C DC Latchup Source Current 500 mA
Vcg Pin Potential to Over Voltage Latchup Voe + 4.5V
Ground Pin —0.5Vto +7.0V
Input Voltage (Note 2) —05Vto +7.0V Recommended Operating
Input Current (Note 2) —30mAto +5.0mA Conditions
Note 1: Absolute maximum ratings are values beyond which the device may f .
be damaged or have its useful life impaired. Functional operation under Free Air Am.b Ile nt Temperature 0°C 70°
these conditions is not implied. Commercia to +70°C
Note 2: Either valtage limit or current limit is sufficient to protect inputs. Supply Voltage
Commercial +4.5Vto +5.5V
DC Electrical Characteristics
Symbol Parameter 74BCT Units Vee Conditions
Min Typ Max
ViH Input HIGH Voltage 2.0 Vv Recognized as a HIGH Signal
ViL Input LOW Voltage 0.8 \ Recognized as a LOW Signal
Vep Input Clamp Diode Voltage -1.2 \ Min iy = —18 mA (Non 170 Pins)
VoH Qutput HIGH Voltage 24 v Min loH= —3mA
2.0 loH = —156mA
VoL Output LOW Voitage 0.55 ) Min loL = 64 mA
i Input HIGH Current 5.0 pA Max VIN = 2.7V (Non I/0O Pins)
lavi Input HIGH Current ViN = 7.0V (Non 1/0 Pins)
Breakdown Test 70 HA Max
IBVIT Input HIGH Current ViN = 5.5V (An, Bp)
Breakdown (1/0) 100 WA | Max
lcex Output HIGH 50 A Max | YouT = Vcc (An Br)
Leakage Current
Vip Input Leakage Test Ip =19 pA
4.75 .
M 0.0 All Other Pins Grounded
I Input LOW Current —250 pA Max Vin = 0.5V (Non 1/0 Pins)
i + lozH QOutput Leakage Current 70 nA Max Vout = 2.7V (An, Bp)
i + lozL Output Leakage Current —225 nA Max Vout = 0.5V (Ap, Byp)
los Output Short-Circuit Current —100 —225 mA Max Vout = 0V
Izz Bus Drainage Test 100 BA o.ov Vour = 5.25V (Ap, Bp)
IocH Power Supply Current 15 22 mA Max Vo = HIGH
oot Power Supply Current 40 49 mA Max Vo = LOW
lccz Power Supply Current 15 22 mA Max Vo = HIGHZ




NATIONAL SEMICOND (LOGIC) H49E D W k501122 0073374 & EENSC)

AC Electrical Characteristics T- 50-30-0%
74BCT 74BCT
Ta = +25°C _
Symbol Parameter Ve = +5.0V TA(’:V‘f 5:) c: m Units
C, = 50 pF L=30p
Min Typ Max Min Max
fmax Max. Clock Frequency 90 172 90 MHz
tpLH Propagation Delay 2.8 59 88 28 9.9 ns
tPHL Ciock to Bus 28 5.1 88 28 9.9
trLH Propagation Delay 1.7 46 75 1.7 8.9 ns
tPHL Bus to Bus 2.4 5.8 9.2 24 9.8
:”L” gg’:ig":'gr" Delay 3.0 7.0 11.0 30 1.3 e
PHL
SABioB 2.4 6.6 11.0 2.4 1.3
trzH Enable Time 25 55 89 25 10.6
tpzL *OEBAto A 32 6.3 10.1 32 10.6
teHz Disable Time 1.8 5.4 8.6 1.8 9.5 ns
tpLz *OEBAto A 2.4 5.4 8.6 24 9.5
tpzH Enable Time 1.5 4.6 71 1.5 8.1
tpzL OEAB to B 2.3 52 8.1 23 8.1
tpHZ Disable Time 2.2 5.2 9.1 22 9.1 ns
tpLz OEABto B 2.2 5.2 8.0 2.2 8.0
AC Operating Requirements
74BCT 74BCT
Ta = +25°C _
Symbol Parameter Ve = +5.0V Ta, Vcc = Com Units
Min Max Min Max
ts(H) Setup Time, HIGH or 5.0 5.0 ns
tg(L) LOW, Bus to Clock 5.0 5.0
th(H) Hold Time, HIGH or 1.0 1.0 s
thil) LOW, Bus to Clock 1.0 1.0
tw(H) Clock Pulse Width 5.0 5.0 ns
twll) HIGH or LOW 5.0 5.0
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74BCT 74BCT 74BCT
Ta = Com Ta = Com Ta = Com
Vee = Com Vcc = Com Vee = Com
Symbol Parameter CL = 50 pF CL = 250 pF CL = 250 pF Units
8 Outputs 1 Output 8 Outputs
Switching Switching Switching
(Note 1) (Note 2) (Notes 1, 2)
Min Max Min Max Min Max
tpLH Propagation Delay 2.8 10.5 3.0 12.0 4.0 15.6 ns
tPHL Clock to Bus 2.8 10.5 3.0 12.0 4.0 15.6
tpLH Propagation Delay 2.0 95 25 10.9 4.0 15.0 ns
tPHL Bus to Bus 3.0 11.0 3.0 11.5 4.0 15.0
tPLH Propagation Delay
tPHL SBAto Aor 3.0 12,5 3.0 14.2 4.0 18.1 ns
SABtoB 3.0 125 3.0 14.2 4.0 18.1

Note 1: This specification is guaranteed but not tested. The limits apply to propagation delays for all paths described switching in phase (i.e., all iow-to-high, high-
to-low, etc.).

Note 2: This specification is guaranteed but not tested. The limits represent propagation delays with 250 pF load capagitors in place of the 50 pF load capacitor the
standard AC load. This specification pertains to single output switching only.

Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Pin Capacitance 6.0 F Vog = 5.0V
’ P (Control Inputs)
Cio Input/Output Pin Capacitance 125 oF Voo = 5.0V
{(An, Bn)
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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:

74BCT 652 P C OR ; -§2-30 08
Temperature Range Family Special Variations
74BCT = Commercial . i .
X = Devices shipped in 13" reels
Device Type QR = Commercial grade device
with burn-in
Package Code
SP = Slim Plastic DIP Temperature Range
S = Small Outline (SOIC) C = Commercial (0°C to +70°C)
Physical Dimensions inches (millimeters)
|t 0.596 —8.612 -
{15.14 -15.54)
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24 Lead Small Outline Integrated Circuit (S)
NS Package Number M24B
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] Physical Dimensions inches (milimeters) (Continued) 7‘., $9.30-08 Lit 4 114868
o 1.243-1.270
@ 0082 @15 32.26)
{2.337) "
E 2 PLS)\ Z) 7] [ [ [ [8] 7] %] (5 (] (38
o 8032 gy o |
o PIN NO. 1 > {0.813) 0.260:+0.005
2 1DENT 73 RAD /@ {5.60420.127)
8 / T[T BT TaJ e [s 1 171 187 (8] (1] [12] &
7] OPTION 2 L\/J
c 0.062 EJECTOR PINS
(V] 0.300-0.320 (1.575) OPTIONAL
S (762-8.128) RAD ;uo
L 1.016) 0.130:£0.005
S TvP m ‘
g ﬁ 4 | | ;— w“—mz?) 0.145-0.200
(3.6835.080)
8 (::g:g:::)* L' 95° +5° 0065 f _T
<t 0280 esn F oazs-o1ss
I | g 00N ’ P (7112 — l Lans s L J 0.018:+0.003 ‘l L BT 355%)
(a 255 ;?g::) I . l s 0.100+0.010 e 075) 90° t4° TYP
B {2.5420.254)
™

24 Lead Slim (0.300” Wide) P

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

NS Package Number N24C

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

N24C (REV F)

lastic Dual-In-Line Package (SP)

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

Fax: 3-3112536

with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to result in a significant injury
to the user.
National Semiconductor National National National National Semicondutores National Semiconductor
Corporation GmbH Japan Ltd. Hong Kong Ltd. Do Brasil Ltda. {(Australia) PTY, Ltd.
2000 i Drive 10 Sanseido Bldg. S| Suite 513, 5th Floor Av. Brig. Faria Lima, 1383 1st Floor, 441 St. Kida Rd.
P.O. Box 58090 0-8080 Furstenfeldbruck 4-15 Nishi Shmnku Chinachem Golden Plaza, 6.0 Andor-Conj. 62 Mefbourne, 3004
Santa Clara, CA 85052-8090  West Germany Shinjuku-Ku, 77 Mody Road, Tsimshatsui East, 01451 Sao Paulo, SP, Brasil . Australia
Tel: 1{800) 272-895% Tel; (0-81-41) 1030 Tokyo 160, Japan Kowloon, Hong Kong Tel: (55/11) 212-5066 Tek (03} 267-5000
TWX: (910) 339-9240 Tetox: 527-649 Tel: 33-299-7001 Tel: 3-7231290 Fax: {55/11) 211-1181 NSBR BR  Fax: §1-3-2677458
Fax: (0B141) 103554 FAX: 33-298-7000 Tolex: 52996 NSSEA HX

National does not assume any responsibility for use of any circuitry describad, na circull patent licensas ara implied and National reserves the right at any time without notice 1o change said circuitry and specifications.




