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54AC/74AC245 ¢ 54ACT/74ACT245
Octal Bidirectional Transceiver
with TRI-STATE® Inputs/Outputs

General Description Features

The *AC/’ACT245 contains eight non-inverting bidirectional icc and lpz reduced by 50%
buffers with TRI-STATE outputs and is intended for bus-ori- Noninverting buffers

ented applications. Current sinking capability is 24 mA at Bidirectional data path

both the A and B ports. The Transmit/Receive (T/R) input A and B outputs source/sink 24 mA
determines the direction of data flow tlgough the bidirec- "ACT245 has TTL-compatible inputs
tional transceiver. Transmit (active-HIGH) enables data . X

from A ports to B ports; Receive (active-LOW) enables data ?a&%azrg;ﬂgg%g_g%vsmg (SMD)
from B ports to A ports. The Output Enable input, when . ‘ACT245' 5062-87663

HIGH, disables both A and B ports by placing them in a ’

HIGH Z condition.

Ordering Code: see sections

Logic Symbols Connection Diagrams
FL L L L IEEE/IEC Pin Assignment
Ay Ap Ay Ay Ay Ag Ag Ay % = for DIP, Flatpak, SSOP and SOIC
—Qqoe _
T/R—C‘s EN1 (BA) ol \/ 20,
—11/R 3 EN2 (AB) 2 19 e
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TL/F/9944-1 t b 2v j- Az_"g_[_l_@ -115,
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Names Description 2 2 A 4_£ 1 — B
P *s % hg—1 _1—'—]@-113
OE Output Enable Input A = -4>—5, S BE—I 34
T/R Transmit/Receive Input Ay = ——5; AG‘Q"E ] @'1'2'95
Ag-A7 | Side ATRI-STATE Ag— s, PN o= N =77 L
Inputs or TRI-STATE Ay —t— 5, GND‘—O- lg.,
Outputs
Bg-B; | Side B TRI-STATE TLRIsa-2 TUF/9984-3
Inputs or TRI-STATE
Outputs
Pin Assignment
Truth Table for LCC and PCC
Ag hs Ay Ay Ay
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nputs Outputs BEME
ﬁ T/R [ b e bl b |
L L Bus B Data to Bus A
L H Bus A Data to Bus B
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HIGH Voltage Level
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L = LOW Voltage Level
X = Immaterial
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TL/F/9944-4
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Absolute Maximum Ratings (ote 1)
If Military/Aerospace specified devices are required,

please contact the National

Semiconductor Sales

Office/Distributors for availability and specifications.

Supply Voltage (Vo)
DC Input Diode Current (k)

Vi= —05V
Vi = Vgg + 0.5V

DC Input Voltage (V))
DC Output Diode Current {lok)

Vo= —05V

Vo = Vgg + 0.5V
DC Output Voltage (Vo)

—0.5Vto +7.0V

—20mA
+20mA

—~0.5V 10 Vg + 0.5V

—20 mA
+20mA

=0.5Vto Ve + 0.5V

Recommended Operating

Conditions

Supply Voltage (Vco)
'AC
"ACT

Input Voltage (V))

Output Voltage (Vo)

Operating Temperature (Ta)
74AC/ACT
54AC/ACT

Minimum Input Edge Rate (AV/At)
'AC Devices
Vn from 30% to 70% of Voo

2.0Vto 6.0V
4.5V 10 5.5V

OVito Ve
OVito Voo

—40°Cto +85°C
—55°Cto +125°C

DC Output Source Vee @ 3.3V, 4.5V, 5.5V 125 mV/ns
or Sink Current (io) 50 mA Minimum Input Edge Rate (AV/At)
DC V¢ or Ground Current "ACT Devices
per Output Pin (Icc or Ignp) +50 mA V|N from 0.8V to 2.0V
Storage Temperature (TgTg) —65°Cto +150°C Vee @ 4.5V, 5.5V 125 mV/ns
Junction Temperature (T )
CDIP 175°C
PDIP 140°C
Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, without
exception, 10 ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACT™™ circuits outside databook specifications.
DC Characteristics for ’AC Family Devices
74AC 54AC 74AC
Symbol Parameter Vee Ta = +25°C Ta = Ta = Units Conditions
) —55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
VIH Minimum High Level | 3.0 1.5 241 2.1 2.1 Vourt = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 3.15 3 orVgg — 0.1V
55 275 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 1.5 0.9 0.9 0.9 Vout = 0.1V
Input Voltage 4.5 225 1.35 1.35 1.35 \ orVgg — 0.1V
55 275 1.65 1.65 1.65
VoH Minimum High Level | 3.0 2.99 2.9 29 2.9 loutr = —50 A
Output Voltage 45 4.49 44 4.4 4.4 v
55 5.49 5.4 5.4 5.4
*Vin = ViLorViy
3.0 2.56 2.4 2.46 —12mA
4.5 3.86 3.7 3.76 v loH —24 mA
55 4.86 47 476 —24 mA
VoL Maximum Low Levet | 3.0 0.002 0.1 0.1 0.1 lout = 50 pnA
Output Voltage 4.5 0.001 0.1 0.1 0.1 v
55 0.001 0.1 0.1 0.1
ViN = ViLorVig
3.0 0.36 0.50 0.44 12mA
4.5 0.36 0.50 0.44 v loL 24 mA
55 0.36 0.50 0.44 24 mA
| Maxi | =
IN aximum Input 55 +01 10 +10 A V| = Ve, GND
Leakage Current

*All outputs Joaded: thresholds on input associated with output under test.
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DC Characteristics for ’AC Family Devices (Continued)

74AC 54AC 74AC
Symbol Parameter Vec Ta = +25°C Ta= Ta= Units Conditions
) A —55°C to +125°C | —40°Cto +85°C
Typ Guaranteed Limits
loLp +Minimum Dynamic | 5.5 50 75 mA | Vop = 1.65V Max
loup | Output Current 55 —50 ~75 mA | Vonp = 3.85V Min
lcc Maximum Quiescent Vin = Ve
. . . . A

Supply Current 55 40 800 400 K or GND
lozT Maximum 170 VI(OE) = Vi, VIH

Leakage Current 55 +0.3 >6.0 +3.0 pA | V| = Vo, GND

Vo = Vge. GND

TMaximum test duration 2.0 ms, one output loaded at a time.

Note: ||y and Icc @ 3.0V are guaranteed to be less than or equal to the respactive limit @ 5.5V Veg.
lec for S4AC @ 25°C is identical to 74AC @ 25°C.

DC Characteristics for ’ACT Family Devices

74ACT S54ACT 74ACT
Symbol Parameter Vee Ta = +25°C Ta= Ta = Units Conditions
V) ~55°Cto +125°C| —40°C to +85°C
Typ Guaranteed Limits
ViH Minimum High Level 45| 15 2.0 2.0 20 Vv Vout = 0.1V
Input Voltage 55| 15 2.0 2.0 2.0 orVgc — 0.1V
ViL Maximum Low Level 45| 15 | 08 0.8 0.8 v [Vour =o0av
Input Voltage 55| 1.5 08 0.8 08 orVge — 0.1V
VoH Minimum High Level 45| 4.49 44 44 4.4 v loyt = —50 uA
Output Voltage 55 548 54 5.4 54
*ViN = ViLorViy
45 3.86 3.70 3.76 v i —-24 mA
55 4.86 470 476 OH —24mA
Vou Maximum Low Level 45 (0.001| 041 0.1 0.1 v lout = 50 pA
Qutput Voltage 5.5 | 0.001 0.1 0.1 0.1
TVIN = ViLorViy
45 0.36 0.50 0.44 v | 24 mA
55 0.36 0.50 0.44 oL 24mA
N Maximum Input Leakage Current| 5.5 +0.1 +1.0 +1.0 pA | V| = Voo, GND
lcct | Maximum 55| 06 16 15 ma | V1= Vee 21V
lec/ Input
loLp tMinimum Dynamic 5.5 50 75 mA |VoLp = 1.65V Max
lowp | OutPut Current 55 -50 -75 mA |Vonp = 3.85V Min
loc Maximum Quiescent Vin = Vee
Supply Current 55 4.0 800 400 KA or GND
lozr | Maximum I/0 VI(OE) = Vi, Vi4
Leakage Current 5.5 +0.3 +6.0 +3.0 RA V| = Ve, GND
Vo = Vco, GND

*All outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.
Note: icc for 54ACT @ 25°C is identical to 74ACT @ 25°C,
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AC Electrical Characteristics: sce Section 2 for waveforms

74AC 54AC 74AC
Ta = —55°C Ta = —40°C
. _ Flg.
Symbol Parameter V(‘\’,‘)’ Tc“ _ J;:Sof to +125°C to +85°C Units Ng
L=30p CL = 50 pF CL = 50 pF -
Min Typ Max Min Max Min Max
toLH Propagation Delay 3.3 1.5 5.0 8.5 1.0 11.5 1.0 9.0 ns 234
Anto By or By to A, 5.0 1.5 35 6.5 1.0 8.5 1.0 7.0 ’
tpHL Propagation Delay 33 15 5.0 8.5 1.0 100 1.0 8.0 ns 2.4
Anto B or Bp to Ap 5.0 1.5 35 6.0 1.0 7.5 1.0 7.0 ’
tpzH Output Enable Time 3.3 25 7.0 11.5 1.0 135 2.0 125 ns 2.5
5.0 1.5 5.0 8.5 1.0 10.0 1.0 9.0
tpzL Qutput Enable Time 33 25 75 120 1.0 145 2.0 13.5 ns 2.6
5.0 15 5.5 9.0 1.0 10.5 1.0 9.5
tpHz Output Disable Time 33 2.0 8.5 12.0 1.0 13.5 1.0 125 ns 2.5
5.0 1.5 5.5 9.0 1.0 10.5 1.0 10.0
tpLz Output Disable Time | 3.3 2.0 7.0 115 1.0 14.0 1.5 13.0 ns 2.6
5.0 1.5 5.5 9.0 1.0 10.5 1.0 10.0
*Voltage Range 3.3 is 3.3V 0.3V
Voitage Range 5.0 is 5.0V +0.5V
AC Electrical Characteristics: see section 2 for waveforms
74ACT S54ACT 74ACT
. _ . Ta = —55°C Ta= —40°C
Symbol Parameter V((\;;; Té‘ _ ::5: to +125°C to +85°C Units l;i(g,
L p CL = 50 pF €L = 50 pF .
Min Typ Max Min Max Min Max
tpLH Propagation Delay g
An 10 By 0r By 10 Ay 5.0 1.5 4.0 7.5 1.0 8.0 1.5 8.0 ns 2-3,4
tpHL Propagation Delay X
An 10 By o By, t0 Ap 50 1.5 4.0 8.0 1.0 10.0 1.0 9.0 ns 2-3,4
tpzH Qutput Enable Time 5.0 1.5 5.0 10.0 1.0 12.0 1.5 11.0 ns 2-5
tpzL Output Enable Time 5.0 1.5 55 10.0 1.0 13.0 1.5 12.0 ns 2-6
tpHz Output Disable Time 5.0 1.5 5.5 10.0 1.0 12.0 1.0 11.0 ns 2-5
tpLz Output Disable Time 5.0 2.0 5.0 10.0 1.0 12.0 1.5 11.0 ns 2-6

*Voitage Range 5.0 is 5.0V £0.5V

Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 4.5 pF Voo = OPEN
Cio Input/Qutput 15.0 oF Voo = 5.0V
Capacitance
Cpo Powerpussupaﬂon 45.0 oF Voo = 5.0V
Capacitance
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