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74ACQ657 * 54ACTQ/74ACTQ657
Quiet Series Octal Bidirectional Transceiver
with 8-Bit Parity Generator/Checker

and TRI-STATE® Outputs

General Description

The 'ACQ/’ACTQ657 contains eight non-inverting buffers
with TRI-STATE outputs and an 8-bit parity generator/
checker. Intended for bus oriented applications, the device
combines the '245 and the '280 functions in one package.
The 'ACQ/'ACTQ utilizes NSC Quiet Series technology to
guarantee quiet output switching and improved dynamic
threshold performance. FACT Quiet Series™ features
GTO™ output control and undershoot corrector in addition
to a split ground bus for superior performance.

Features

B Guaranteed simultaneous switching noise level and
dynamic threshold performance

& Guaranteed pin-to-pin skew AC performance

= Combines the '245 and the '280 functions in one
package

& 300 mil 24-pin slim dual-in-line package

m Outputs source/sink 24 mA

8 'ACTQ has TTL-compatible inputs

= Standard Military Drawing (SMD)
— 'ACTQ657: 5962-92197

Ordering Code: see Sections
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Pin Names Description
FLL LB L Ap-A7 Data Inputs/TRI-STATE Outputs
_Ap Ay Ay Ay A Ay Ay Ay Bo-B7 Data Inputs/TRI-STATE Outputs
R /R Transmit/Receive Input }
0 . ERROR IO~ OF Enable Input
00D /EVEN ;
PARITY Parity Input/TRI-STATE Output
By By B, By B, By By By PARMY
o B e B ODD/EVEN ODD/EVEN Parity Input
TUF/108364 ERRCR Error TRI-STATE Output
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Functional Description

The Transmit/Recsive (T/R) input determines the direction
of the data flow through the bidirectional transceivers.
Transmit (active HIGH) enables data from the A port to the
B port; Receive (active LOW) enables data from the B port
to the A port.

The Output Enable (OF) input disables the parity and
ERROR outputs and both the A and B ports by placing them
in a HIGH-Z condition when the Output Enable input is
HIGH.

When transmitting (T/R HIGH), the parity generator detects
whether an even or odd number of bits on the A port are
HIGH and compares these with the condition of the pari-

ty select (ODD/EVEN). If the Parity Select is HIGH and an
even number of A inputs are HIGH, the Parity output is
HIGH,

In recsiving mode (T/R LOW), the parity select and number
of HIGH inputs on port B are compared to the condition of
the Parity input. If an even number of bits on the B port are
HIGH, the parity select is HIGH, and the PARITY input is
HIGH, then ERROR will be HIGH to indicate no error. If an
odd number of bits on the B port are HIGH, the parity select
is HIGH, and the PARITY input is HIGH, the ERROR will be
LOW indicating an error.

Function Table
Number of Input/
inputs That Inputs Output Outputs
Are High OE TR ODD/EVEN Parity ERROR Outputs Mode
0,2,4,6,8 L H H H Z Transmit
L H L L V4 Transmit
L L H H H Receive
L L H L L Receive
L L L H L Receive
L L L L H Receive
1,3,5,7 L H H L z Transmit
L H L H z Transmit
L L H H L Receive
L L H L H Receive
L L L H H Receive
L L L L L Receive
immaterial H X X z z z
H = HIGH Voltage Level
L = LOW Voltage Level
X = immaterial
Z = High Impedance
Function Table
Inputs — Outputs
OE T/R
L L Bus B Data to Bus A
L H Bus A Data to Bus B
H X High-Z State
H = HIGH Voltage Leve!
L = LOW Voltage Level
X = Immateriai
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Please note that this diagram is provided only for the ur g of lagic op and should not be usad to estimate propagation delays.
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Absolute Maximum Ratings (ote 1) Recommended Operating q
It Military/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications. Sl{i%)évmtage (Vee) 2.0V t0 6.0V
Supply Voltage (Vo) —-0.5Vto +7.0v ACTQ 45V 10 5.5V
D?I'"PUf %‘05?7 Current (Iik) Input Voltage (V)) 0Vto Voo
| = —0. —20 MA
V| = Vo + 0.5V 420 mA (C)Jutpu:Volt:ge (Vo)t 1) (ote 2 OVto Voo
_ perating Temperature (T,) (Note
DC Input VoIFage ) 0.5Vto Vg + 0.5V 74ACQ/ACTQ —40°Cto +85°C
DC Qutput Diode Current (Iok) 54ACTQ —55°C to +125°C
Vo = —0.5V —20 mA .
Minimum Input Edge Rate AV/At
Vo = Vgg + 0.5V +20 mA 'AGQ Dewoes
DC Output Voltage (Vg) —0.5Vio Vg + 0.5V V)N from 30% to 70% of Vg
DC Output Source Vec @ 3.0V, 4.5V, 5.5V 125 mV/ns
or Sink Current (o) +50 mA Minimum Input Edge Rate AV/At
DC Vg or Ground Current "ACTQ Devices
per Qutput Pin (I or Ignp) *50 mA V|n from 0.8V to 2.0V
Storage Temperature (Tgtg) —85°C to +150°C Vce @ 4.5V, 5.5V 125 mV/ns

Note 2: All commercial packaging 1s not recommended for applications re-

DC Latch-up Source or quiring greater than 200 temparature cycles from —65°C to + 150°C

Sink Current +300 mA
Junction Temperature (T )

CDIP 175°C

PDIP 140°C

Note 1: Absolute maximum ratings are those values beyond which damage
10 the device may occur. The databook specifications should be met, without
exception, to ensure that the system design Is reliable over its power supply,
temperature, and output/input loading vanabies. National does not recom-
mend operation of FACT circuits outside databook specifications

DC Characteristics for ’ACQ Family Devices

-4l 1 WL s

74ACQ 74ACQ
Vee Ta=
= + 2§°
Symbol Parameter v) Ta 25°C —40°C to + 85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High 3.0 1.5 21 21 Vout = 0.1V
Level input 45 225 3.15 3.15 v orVge — 0.1V
Voltage 55 275 3.85 3.85
ViL Maximum Low 3.0 1.5 0.9 0.9 Vourt = 0.1V
Level Input 45 2.25 1.35 1.35 \ orVeg — 0.1V
Voltage 55 2.75 1.65 1.65
YoH Minimum High 3.0 2.99 2.9 29 louTr = —50 pA
Level Output 4.5 4.49 4.4 4.4 v
Voltage 5.5 5.49 5.4 5.4
*VIN = ViLorViy
3.0 2.56 2.46 v —12mA
4.5 3.86 3.76 lon —24 mA
55 4.85 4.76 —24 mA

*Maximum of 8 outputs loaded; thresholds on input associated with output under test.
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DC Characteristics for ’"ACQ Family Devices (continued)

74ACQ 74ACQ
Vee Ta=
= ditions
Symbol Parameter ) Tp = +25°C —40°C o +85°C Units Con
Typ Guaranteed Limits
Voo Maximum Low 30 0.002 0.1 0.1 lout = 50 A
Level Output 4.5 0.001 0.1 0.1 A
Voltage 5.5 0.001 0.1 0.1
*ViIN = ViLorViy
3.0 0.36 0.44 Vv | 12 mA
45 0.36 0.44 oL 24mA
5.5 0.36 0.44 24 mA
IiN Maximum input V| = Vg, GND
Leakage Current {Note 1)
X +0. +1.
(T/R, OF, 55 0.1 10 pA
ODD/EVEN Inputs)
loLp TMinimum Dynamic 55 75 mA VoLp = 1.65V Max
loHD Output Current 55 -75 mA | Vowp = 3.85VMin
lcc Maximum Quiescent Vin = Voo
Supply Current 55 80 80.0 HA or GND (Note 1)
lozT Maximum /O VI(OE) = Vi, Vi
Leakage Current 55 +0.6 +6.0 pA Vi = Ve, GND
(An, Bp Inputs) Vo = Vge, GND
VoLp Quiet Output Maximum 5.0 11 15 v Figures 2-12, 13
Dynamic VoL i ) l {Notes 2, 3)
VYoLv Quiet Output Minimum _ _ Figures 2-12, 13
Dynamic Vo 50 08 12 v (Notes 2, 3)
ViHD Minimum High (Notes 2, 4)
Level Dynamic 5.0 3.1 3.5 \
Input Voltage
ViLo Maximum Low {Notes 2, 4)
Level Dynamic 5.0 1.9 1.5 Vv
Input Voltage

*Maximum of 8 outputs loaded; thresholds on input associated with output under test.

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

Note 1: |y and Icc @ 3.0V are guaranteed to be less than or equal to the respective limit @ 5.5V Vce.
Note 2: Plastic DIP package.
Note 3: Max number of outputs defined as (n). Data Inputs are driven QV to 5V. One output @ GND.
Note 4: Max number of Data Inputs (n} switching. (n— 1) Inputs switching OV to 5V (ACQ). Input-under-test switching: 5V to threshold (Vi_p), 0V to threshold (Vip)

f=1MHz.
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DC Characteristics for ’"ACTQ Family Devices 4
74ACTQ 54ACTQ 74ACTQ
Symbol Parameter Vee Ta = +25°C Ta= Ta= Units Conditions
0 ) —-55°C to + 125°C| —40°C to +85°C
Typ Guaranteed Limits
ViH Minimum High Level 4.5 15 2.0 2.0 20 v Vour = 0.1V
Input Voitage 5.5 1.5 2.0 2.0 2.0 orVgg — 0.1V
ViL Maximum Low Level 4.5 1.5 0.8 0.8 0.8 v Vout = 0.1V
1 Input Voitage 5.5 1.5 0.8 0.8 0.8 orVgg — 0.1V
1 Vou | Minimum High Level 45| 4.49 4.4 44 44 v [lour = —50xA
| Output Voltage 55| 549 5.4 5.4 54
*ViN = ViLorViy
4.5 3.86 3.70 3.76 \ I —24mA
5.5 486 4.70 476 OH —-24mA
| VoL Maximum Low Level 45| 0.001 0.1 0.1 0.1 v lout = 50 pA
Output Voltage 5.5 | 0.001 0.1 0.1 0.1
*VIN = ViLorViy
45 0.36 0.50 0.44 v | 24 mA
55 0.36 0.50 0.44 oL 24 mA
™ Maximum Input : Vi = Vgg, GND
Leakage Current 5.5 +0.1 +1.0 +1.0 pA
(T/R, OE, ODD/EVEN Inputs)
lozT Maximum I/0 V) = Vi, VIiH
Leakage Current 55 +0.6 +11.0 +6.0 rA Vo = Vg, GND
(An, Bp, Inputs)
lcet Maximum icc/Input 55 0.6 1.6 1.5 mA |V} = Vgg — 21V
loLp TMinimum Dynamic 5.5 50 75 mA [VoLp = 1.65V Max
lowp | Qutput Current 55 —50 -75 mA |Voup = 3.85V Min
lce Maximum VIN = Ve
Quiescent Supply 55 8.0 160.0 80.0 wA |or GND (Note 1)
Current
VoLp | Quist Output Maximum 5.0 11 16 v Figures 2-12, 13
Dynamic Vo : : . (Notes 2, 3)
VoLv | Quiet Output Minimum _ _ Figures 2-12, 13
Dynamic Vg 50 06 12 v (Notes 2, 3)
; ViHD Minimum High (Notes 2, 4)
Level Dynamic 5.0 1.9 22 v
-+ Input Voltage
1 ViLp Maximum Low (Notes 2, 4)
| Level Dynamic 50| 1.2 08 Y
Input Voltage
*All outputs loaded; thresholds on input associated with output under test.
TMaximum test duration 2 0 ms, one output loaded at a time.
Note 1: Icc for 54ACTQ @ 25°C is identical to 74ACTQ @ 25°C.
Note 2: Plastic DIP package.
Note 3: Max number of outputs defined as (n). n—1 Data Inputs are driven OV to 3V; one output @ GND
Note 4: Max number of Data Inputs (n) switching {n— 1) inputs switching OV to 3V (ACQ) Input-under-test switching; 3V to threshold (V),p), OV to threshold (ViHp)
f=1MHz.
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74ACQ 74ACQ
Vee* Ta = 25°C Ta = —40°Cto +85°C Fig.
Symbol Parameter Units
4 v) CL = 50pF C_ = 50pF No.
Min Typ Max Min Max
tpLH, Propagation Delay 33 25 8.0 11.5 25 12.0 ns 2.3 4
tPHL Anto By, Bhto Ay 5.0 1.5 5.0 75 1.5 8.0 ’
tPLH, Propagation Delay 3.3 3.0 1.5 16.5 3.0 17.0 s 2.3.4
tPHL A, to Parity 50 20 7.0 10.5 2.0 110 ’
tPLH, Propagation Delay 3.3 3.0 10.0 15.0 3.0 155 ns 2.3.4
tPHL ODD/EVEN to PARITY 5.0 25 6.5 10.0 25 10.5 ’
tPLH: Propagation Delay 33 3.0 10.0 15.0 3.0 15.5 ns 244
tPHL ODD/EVEN to ERROR 5.0 25 6.5 10.0 25 10.5 '
tPLH Propagation Delay 33 35 115 16.0 3.5 16.5 ns 23 4
tPHL B, to ERROR 5.0 2.5 7.0 10.5 2.5 11.0 ’
tpLH, Propagation Delay 33 3.0 9.0 13.5 3.0 14.0 ns 08,4
tPHL PARITY to ERROR 5.0 20 6.0 9.0 20 9.5 !
tpzH, Output Enable Time 33 25 9.0 135 25 14.0 ns 2.5 6
tpzL OE to Ap/By, 5.0 2.0 6.0 9.0 20 9.5 !
tpHz, Output Disable Time 33 1.0 8.5 13.0 1.0 135 ns 25 6
tpLz OE to Ay/Bj, 5.0 1.0 55 85 1.0 8.0 !
tpzH, Output Enable Time 33 25 8.0 13.5 25 14.0 ns 256
tpzL OF to ERROR (Note 1) 5.0 2.0 6.0 9.0 2.0 9.5 i
tpHz, Output Disable Time 33 1.0 8.5 13.0 1.0 135 ns 2.5 6
tpLz OE to ERROR 5.0 1.0 55 85 1.0 8.0 '
tpzH, Qutput Enable Time 3.3 25 8.0 135 25 14.0 ns 2.5.6
tpzL OE to PARITY 5.0 20 6.0 9.0 2.0 9.5 !
tpHz, Qutput Disable Time 3.3 1.0 8.5 13.0 1.0 135 ns 256
tpLz OE to PARITY 5.0 1.0 55 8.5 1.0 9.0 ’
tosHL, Qutput to Output Skew** 3.3 1.0 1.5 1.5 ns
tosLH An, Bnto By, Aq 5.0 0.5 1.0 1.0
*Voltage Range 3.3 1s 3.3V +0.3V
Voltage Range 5.0 1s 5.0V +0.5V
**Skew is defined as the absolute value of the difference b the actual p tion delay for any two outputs within the same packaged device. The

specification apphes to any outputs switchung in the same direction, either HIGH to LOW (tosHL) or LOW to HIGH (tog) ). Parameter guaranteed by design. Not

tested.

Note 1: These delay times refiect the TRI-STATE recovery time only and not the signal time through the buffers or the parity check circuitry. To assure VALID
information at the ERROR pin, time must be allowed for the signal to propagate through the drivers (B to A), through the parity check circuitry (same as A to
PARITY), and to the ERFOR output after the ERROR pin has been enabled (Output Enable times). VALID data at the ERFOR pin > (A to PARITY) + (Qutput

Enable Tima).

5-152




NATIONAL SEMICOND (LOGIC) &b1E D HE 6501122 0075252 bTk EENSC)

2
-, . gs -3
AC Electrical Characteristics: see Section 2 for Waveforms 2
74ACTQ 54ACTQ T4ACTQ
Vee*| Ta=25°C Ta = —55°Cto +126°C | Tp = —40°Cto +85°C Fig.
Symbol Parameter Units
4 V) | c_=50pF Cy = 50 pF Cy = 50 pF No
Min Typ Max Min Max Min Max
tPLH, Propagation Delay
toHL An 10 Bn, By 10 Ay 50 {15 50 80 15 9.0 1.5 8.5 ns (2-3, 4
toL, | Propagation Delay 50 |25 75 110f 15 135 25 15 ns |23,4
tpHL A, to Parity
teun, | Propagation Delay 50 |25 65 105 15 105 25 11.0 ns |23,4
tpu. | ODD/EVEN to PARITY " o ) : : : : ’
tpLH, Propagation Delay
PHL ODD/EVEN to ERROR 50 |25 65 105 1.5 11.0 2.5 11.0 ns {234
tpLH, Propagation Delay
tPHL 8, to ERROR 50 |30 75 110 1.5 13.5 3.0 11.5 ns (23,4
tPLH: Propagation Delay
thhL PARITY to ERROR 50 |20 60 95 1.5 10.5 20 10.0 ns (23,4
tpzH, Output Enable Time
tpzL OF to Ay/Bp 50 |20 60 95 1.5 12,0 2.0 10.0 ns {2-56
tpHz, Output Disable Time
tpLz OEto An/Bn 50 | 1.0 5.0 90 1.5 9.0 1.0 9.5 ns |2-5,6
tPzH) Output Enable Time g
tpzL OF to ERFOR (Note 1) 50 {20 6.0 95 1.5 1.5 2.0 10.0 ns (25,6
tPHZ, Qutput Disable Time g
tPLy OF to ERAOR 50 |10 60 90 1.5 9.0 1.0 9.5 ns {256
tpz, Output Enable Time
tpzL TE to PARITY 50 |20 6.0 95 1.5 115 20 10.0 ns {256
trHz, Output Disable Time
thLy BF to PARITY 50 | 1.0 50 90 15 8.5 1.0 95 ns |2-5,6
tosHL, | Output to Output Skew**
5.0 05 1.0 1.0 ns
tostH | An, Bn to Bp, An

L L

*Veltage Range 5.0 1s 5.0V +0.5V

**Skew 15 defined as the absolute value of the diffsrence b 1 the actual propagation delay for any two outputs within the same packaged device. The
specification applies to any outputs switching in the same direction, erther HIGH to LOW (tggny) or LOW to HIGH (tosL). Parameter guaranteed by design Not
tested.

Note 1: These delay times reflect the TRI-STATE recovery time only and not the signal time through the buffers or the panty check circuitry. To assure VALID
information at the ERROR pin, time must be allowad for the signal to propagate through the drivers (B to A), through the panty check circurtry (same as A to
PARITY), and to the ERROR output after the ERROR pn has been anabled (Output Enable times). VALID data at tha ERFOR pin = (A to PARITY) + (Qutput
Enable Time}.

Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 4.5 pF Vgg = 5.0v
Cpp Powerpnssnpatnon 160.0 oF Ve = 5.0V
Capacitance
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