TECHNICAL DATA

IN74ACT643
Octal 3-State Bus Transceiver
High-Speed Silicon-Gate CMOS
N SUFFIX

The IN74ACT643 is identical in pinout to the LS/ALS643, PLASTIC
HC/HCT643. The IN74ACT623 may be used as a level converter for
interfacing TTL or NMOS outputs to High Speed CMOS inputs. 20

The IN74ACT643 is a 3-state transceiver that is used for 2-way 1
asynchronous communication between data buses. The device has an {w DW SUFFIX
active-low Output Enable pin, which is used to place the 1/O ports into 20 S SoIc
high-impedance states. The Direction control determines whether data 1
flows from A to B or from B to A.
e TTL/NMOS Compatible Input Levels ORDERING INFORMA.TION

. IN74ACT643N Plastic

e Outputs Directly Interface to CMOS, NMOS, and TTL IN7T4ACT643DW SOIC
e Operating Voltage Range: 4.5t05.5V T = -40° to 85° C for all packages
e Low Input Current: 1.0 uA; 0.1 pA @ 25°C A
[ ]

Outputs Source/Sink 24 mA

PIN ASSIGNMENT

DIRECTION[] 1@ 2000 vee
A1 (]2 190 QNanrE
A2 03 18] BI
LOGIC DIAGRAM A la 170 B2
A4 s 16 B3
Asle 151 B4
A6 [ 7 14 B5
[ A2 | 185 ] A7[]8 13 B6
Ao > "5 As []9 121 B
As=—] L «>—1553 GND [] 10 1 [1 B8
DAATA A——] —>—254 DETA
PORT | 58 <1 | > a5 | PORT
AG——e>—] L «>1355 FUNCTION TABLE
A7L<—>— —<—>£B7
e | s g Control Inputs
- | v - Output | Direction Operation
DIRECTION - Enable
OUTPUT ENABLE - L L Data Transmitted
from Bus B to
PIN 20=V Bus A
PN L H Data Transmitted
PIN 10=GND from Bus A to
Bus B (inverted)
H X Buses Isolated
(High Impedance
State)

X =don’t care
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IN7AACT643

MAXIMUM RATINGS"

Symbol Parameter Value Unit
Ve DC Supply Voltage (Referenced to GND) -0.5t0+7.0 \Y
Vin DC Input Voltage (Referenced to GND) -0.5t0 V¢c +0.5 \
Vout DC Output Voltage (Referenced to GND) -0.5t0 Ve +0.5 \Y/
Iin DC Input Current, per Pin +20 mA
lout DC Output Sink/Source Current, per Pin +50 mA
lcc DC Supply Current, Vcc and GND Pins +50 mA
Po Power Dissipation in Still Air, Plastic DIP+ 750 mwW
SOIC Package+ 500
Tstg Storage Temperature -65 to +150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds 260 °C
(Plastic DIP or SOIC Package)
“Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
+Derating - Plastic DIP: - 10 mW/°C from 65° to 125°C
SOIC Package: : - 7 mW/°C from 65° to 125°C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min Max Unit
Vce DC Supply Voltage (Referenced to GND) 45 55 \%
Vin, Vour | DC Input Voltage, Output Voltage (Referenced to GND) 0 Ve \Y/
T, Junction Temperature (PDIP) 140 °C
Ta Operating Temperature, All Package Types -40 +85 °C
lon Output Current - High -24 mA
loL Output Current - Low 24 mA
t, t Input Rise and Fall Time Ve =45V 0 10 ns/\V
(except Schmitt Inputs) Vcee=b55V 0 8.0

“Vin from0.8Vto2.0V

This device contains protection circuitry to guard against damage due to high static voltages or electric fields.
However, precautions must be taken to avoid applications of any voltage higher than maximum rated voltages to this
high-impedance circuit. For proper operation, V,y and Voyr should be constrained to the range GND<(V,y or

Vour)<Vee.

Unused inputs must always be tied to an appropriate logic voltage level (e.g., either GND or V¢¢). Unused
outputs must be left open.
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DC ELECTRICAL CHARACTERISTICS (Voltages Referenced to GND)

IN7AACT643

Ve Guaranteed Limits
Symbol Parameter Test Conditions \Y 25°C -40°C to Unit
85°C
\m Minimum High- Vour=0.1VorVec-0.1V 45 2.0 2.0 \%
Level Input Voltage 55 2.0 2.0
Vi Maximum Low - Vour=0.1VorVec-0.1V 45 0.8 0.8 \%
Level Input Voltage 55 0.8 0.8
Vou Minimum High- lout £ -50 pA 45 4.4 44 \Y
Level Output Voltage 55 5.4 5.4
Vin=Vi or Vi
lon=-24 mA 45 3.86 3.76
lon=-24 mA 55 4.86 4.76
VoL Maximum Low- lout <50 pA 45 0.1 0.1 \%
Level Output Voltage 55 0.1 0.1
Vin= Vig or Vi,
lo,=24 mA 45 0.36 0.44
lo.=24 mA 55 0.36 0.44
Iin Maximum Input Vin=Vcc or GND 55 +0.1 +1.0 LA
Leakage Current
AICCT Add|t|0na| MaX. VIN:VCC -21V 55 15 mA
Icc/Input
loz Maximum Three- Vin(OE)=V .y or V. 55 +0.6 +6.0 pA
State Leakage Vin=Vcc or GND
Current Vout =Vcc or GND
loLp +Minimum Dynamic | Vo p=1.65V Max 55 75 mA
Output Current
lonp +Minimum Dynamic | Voyp=3.85V Min 5.5 -75 mA
Output Current
lcc Maximum Quiescent | V|n=Vcc or GND 5.5 8.0 80 uA
Supply Current
(per Package)
“ All outputs loaded:; thresholds on input associated with output under test.
+Maximum test duration 2.0 ms, one output loaded at a time.
Rev. 00
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IN7AACT643

AC ELECTRICAL CHARACTERISTICS (Vc=5.0 V + 10%, C,=50pF,Input t,=t=3.0 ns)

Guaranteed Limits
Symbol Parameter 25°C -40°C to 85°C Unit
Min | Max | Min Max

tpLH Propagation Delay, Ato Bor Bto A 15 8.0 1.0 9.0 ns
(Figure 1)

oL Propagation Delay, Ato B or Bto A 1.5 8.0 1.0 9.0 ns
(Figure 1)

tpzh Propagation Delay, Direction or Output Enable to 15 | 105 | 1.0 115 ns
A or B (Figure 2)

thzL Propagation Delay, Direction or Output Enable to 15 | 105 1.0 115 ns
A or B (Figure 2)

tphz Propagation Delay, Direction or Output Enable to 15 | 105 | 1.0 115 ns
A or B (Figure 2)

toLz Propagation Delay, Direction or Output Enable to 15 | 105 1.0 115 ns
A or B (Figure 2)

Cin Maximum Input Capacitance 4.5 4.5 pF

Cout Maximum Tree-State 1/0 Capacitance 15 15 pF
(Output in High-Impedance State0

Typical @25°C,V¢c=5.0 V
Cep Power Dissipation Capacitance 45 pF

30V
DIRECTION
INPUT x — 3.0V GND
AORB ; GND OUTPUT 3.0V
tPHL t PLH —> tPLH /t PHL ENABLE GND
%USEL/’I 50% HIGH
AORB IMPEDANCE
10%/ce— GND
—V,
90% Ve ' €C
AORB HIGH
IMPEDANCE
Figure 1. Switching Waveforms Figure 2. Switching Waveforms
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IN7AACT643
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IN7AACT643

N SUFFIX PLASTIC DIP

(MS - 001AD)
A
0 AL JL S JL L L L L Dimension, mm
20 H T Symbol| MIN MAX
B
>c) A 2489 | 26.92
1 10
AT TARTAR TR T T TR T e B 61 11
C 533
D 0.36 0.56
—» Fle— L
F 114 1.78
[ \ 1
_LC G 2.54
v [T SEATING
- Tt PLANE H 7.62
" 0 10
L A J o o
G Lk M- I\
D H K 2.92 381
NOTES: [-€>]0.25 (0.01000) [T | L 7.62 8.26
1. Dimensions “A”, “B” do not include mold flash or protrusions. M 0.2 0.36
Maximum mold flash or protrusions 0.25 mm (0.010) per side. N 038
D SUFFIX SOIC
(MS - 013AC) l
20&
A 1
_ﬁ’ A A A AR AR ll'il Dimension, mm
T Symbol| MIN MAX
H B P A 126 13
2 |
B 74 7.6
HHHHHHHEHHEH :
1 —] G [ 10 C 235 2.65
—C fe—Rx45° D 0.33 0.51
‘ F 0.4 127
Gelin|m|mimim || mimim| == U] e
PLANE .
D | K i . __/ L_ M
[]o.25 (0.010)@) [T [cM) H 9.53
NOTES: J 0° 8°
1. Dimensions A and B do not include mold flash or protrusion. K 0.1 0.3
2. Maximum mold flash or protrusion 0.15 mm (0.006) per side M 0.23 0.32
for A; for B - 0.25 mm (0.010) per side. P 10 10.65
R 0.25 0.75
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