@National

Semiconductor
54ABT/74ABT573C

Octal D-Type Latch with TRI-STATE® Outputs

General Description

The 'ABT573C is an octal latch with buffered common
Latch Enable (LE) and buffered common Output Enable
(OE) inputs.

This device is functionally identical to the 'ABT373C but has
different pinouts.

Features

® Inputs and outputs on opposite sides of package allow
easy interface with microprocessors

W Useful as input or output port for microprocessors

® Functionally identical to ’ABT373C

& TRI-STATE outputs for bus interfacing

m Output sink capability of 64 mA, source capability of
32 mA

® Guaranteed output skew

m Guaranteed multiple output switching specifications

m Output switching specified for both 50 pF and 250 pF
loads

B Guaranteed simultaneous switching, noise level and
dynamic threshold performance

m Guaranteed latchup protection

m High impedance glitch-free bus loading during entire
power up and power down

o Nondestructive hot insertion capability

Ordering Code: see Section 10

Connection Diagrams

Pin Assignment
for DIP, SOIC, SSOP and Flatpak
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TL/F/11548-1
Pin Names Description
Do-D7 Data Inputs
LE Latch Enable Input (Active HIGH)
OE TRI-STATE Output Enable Input
{Active LOW)

0p-07 TRI-STATE Latch Outputs

Pin Assignment
for LCC
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Functional Description

The °'ABT573C contains eight D-type latches with
TRI-STATE output buffers. When the Latch Enable (LE) in-
put is HIGH, data on the Dy, inputs enters the latches. In this
condition the latches are transparent, i.e., a latch output will
change state each time its D input changes. When LE is
LOW the latches store the information that was present on
the D inputs a setup time preceding the HIGH-to-LOW tran-
sition of LE. The TRI-STATE buffers are controlled by the
Output Enable (OE) input. When OE is LOW, the buffers are
in the bi-state mode. When OE is HIGH the buffers are in
the high impedance mode but this does not interfere with
entering new data into the latches.

Logic Diagram
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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.
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Absolute Maximum Ratings (ote 1) 8
If Military/Aerospace specified devices are required, DC Latchup Source Current —500 mA
please contact the National Semiconductor Sales Over Voltage Latchup (I/0) 10V
Office/Distributors for avallability and specifications. Note 1: Absolute maximum ratings are values beyond which the device may
Storage Temperature —-65°Cto +150°C be damaged or have its useful life impaired. Functional operation under
Ambient Temperature under Bias —55°Cto +125°C these Con_dmons 's ot me"ed‘ o - )
. i Note 2; Either voltage limit or current limit is sufficient to protect inputs.
Junction Temperature under Bias .
Ceramic ~55°Cto +175°C Recommended Operating
Plastic —55°Cto +150°C a2
\'7 Pirlw Potential to ° Condltlons
cc : Free Air Ambient Temperature
Ground Pin ~0.5Vio +7.0V Military —55°Cto +125°C
Input Voltage (Note 2) —0.5Vto +7.0V Commercial —40°C to +85°C
Input Current (Note 2) —30mAto +5.0mA Supply Voltage
Voltage Applied to Any Output Military +4.5Vio +5.5V
in the Disabled or Commercial +4.5Vto +5.5V
Power-Off State —0.5Vio +5.5V Minimum Input Edge Rate (AV/AY)
in the HIGH State —0.5Vio Ve Data Input 50 mV/ns
Current Applied to Output Enable Input 20 mV/ns
in LOW State (Max) Twice the rated Ig (MA)
DC Electrical Characteristics
ABT573C
Symbol Parameter Units| Vgc Conditions
Min Typ Max
ViH Input HIGH Voltage 2.0 \ Recognized HIGH Signal
ViL Input LOW Voltage 0.8 v Recognized LOW Signal
Vep Input Clamp Diode Voltage -1.2 \ Min iN= —18mA
VoH Output HIGH Voltage 54ABT/74ABT| 25 loH= —3mA
54ABT| 20 \ Min loH = —24 mA
74ABT| 2.0 lon = —32mA
VoL Output LOW Voltage 54ABT 0.55 y Min lot = 48 mA
74ABT 0.55 loL = 64 mA
1T} Input HIGH Current 5 ViN = 2.7V (Note 2)
A Max
5 ® Vin = Vco
Igvi Input HIGH Current ViN = 7.0V
Breakdown Test 7 rA Max
I Input LOW Current -5 ViN = 0.5V (Note 2)
~5 | BA [ Max [yl ooy
Vip Input Leakage Test Ip =19 pA
475 v 00 All Other Pins Grounded
lozn Output Leakage Current 50 pA |0 —55V|Voyt = 2.7V; OE = 2.0V
lozL Qutput Leakage Current -50 | pA |0 —55V]|Voyr = 0.5V;0FE = 2.0V
los Output Short-Circuit Current ~100 —275| mA Max | Voyrt = 0.0V
Icex Output High Leakage Current 50 pA Max | Vout = Voo
Izz Bus Drainage Test 100 pA 0.0 Vout = 5.5V; All Others GND
IccH Power Supply Current 50 HA Max | All Outputs HIGH
leoL Power Supply Current 30 mA Max | All Outputs LOW
lccz Power Supply Current OE = Ve
50 | BA | Max |4 Others at Ve or GND
lcot Additional icc/Input  Outputs Enabled 25 mA V| =Vgg — 21V
Outputs TRI-STATE 25 mA Max Enable Input V| = Voo — 2.1V
Outputs TRI-STATE 25 mA Data input V) = Voo — 2.1V
All Others at Vo or GND
lcco Dynamic Ioc No Load mA/ Outputs Open
(Note 2) 012 | \wo | Max |OE = GND,LE = Vcc (Note 1)
One Bit Toggling, 50% Duty Cycle
Note 1: For 8 bits toggling, Igcp < 0.8 mA/MHz.
Note 2: Guarantsed but not tested.
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DC Electrical Characteristics (soic package) (Continued)

Symbol Parameter Min Typ Max | Units | Vge cL= :OO:; I;I::n: 5009
VoLp Quiet Output Maximum Dynamic Vo 0.7 1.0 ' 50 | Ta = 25°C (Note 1)
VoLv Quiet Output Minimum Dynamic Vo -15 —1.2 ' 50 | Ta = 25°C (Note 1)
Vonv Minimum High Level Dynamic Output Voltage 25 3.0 v 5.0 Ta = 25°C (Note 3)
ViHD Minimum High Level Dynamic input Voltage 2.2 1.8 \ 5.0 Ta = 25°C (Note 2)
ViLp Maximum Low Level Dynamic Input Voltage 1.0 0.7 \ 5.0 Ta = 25°C (Note 2)

Note 1: Max number of outputs defined as (n). n — 1 data inputs are driven OV to 3V. One output at LOW. Guaranteed, but not tested.

Note 2: Max number of data inputs (n) switching. n — 1 inputs switching OV to 3V. Input-under-test switching: 3V to threshold (Vi p). OV to threshold (Vinp).
Guaranteed, but not tested.

Note 3: Max number of outputs defined as (n). n — 1 data inputs are driven OV to 3V. One output HIGH. Guaranteed, but not tested.

AC Electrical Characteristics:

See Section 2 for Waveforms (SOIC and SSOP package)

74ABTC S54ABTC 74ABTC
Ta = +25°C Ta = —55°Cto +125°C Ta= —40°Cto +85°C Fig
Symbol Parameter Ve = +5.0V Vee = 4.5V t0 5.5V Vee = 4.5Vto 5.5V Units No'
CL = 50pF CL = 50pF CL = 50 pF )
Min Typ Max Min Max Min Max
teLH Propagation Delay 156 27 45 1.5 4.5 ns 2.3 5
teHL Dpto Oy 1.5 28 45 1.5 45 ’
tpLH Propagation Delay 15 341 5.0 1.5 5.0 ns 2.3 5
tPHL LEto Op 15 380 50 1.5 5.0 ’
tpzH OutputEnable Time | 1.5 3.1 53 1.5 53 ns 0.4
tpzL 15 31 53 1.5 5.3
tPHz Qutput Disable Time | 1.0 36 5.4 1.0 5.4 ns 2.4
tpLz Time 10 34 54 1.0 5.4
AC Operating Requirements: see section 2 for Waveforms (SOIC and SSOP packages)
74ABTC 54ABTC 74ABTC
Ta = +25°C Ta = —55°Cto +125°C Ta = —40°C to +85°C Fig
Symbol Parameter Ve = +5.0V Vce = 4.5Vto 5.5V Vce = 4.5V 10 5.5V Units No'
CL = 50 pF CL = 50 pF CL = 50 pF )
Min Typ Max Min Max Min Max
froggle Max Toggle Frequency 100 MHz
ts(H) Set Time, HIGH 1.5 1.5 ns 2.6
ts(L) or LOW Dy to LE 1.5 1.5
thiH) Hold Time, HIGH 1.0 1.0 ns | 26
th(L) or LOW Dp to LE 1.0 1.0
twiH) Pulse Width, 3.0 3.0
LE HIGH ns | 23




Extended AC Electrical Characteristics: see Section 2 for Waveforms (SOIC package)

OELS

74ABTC 74ABTC 74ABTC
Ta = —40°Cto +85°C Ta = —40°C to +85°C Ta = —40°C to +85°C
Vec = 4.5V 10 5.5V New = 45V 10 5.5V Voe = 4.5Vt0 5.5V Fig
Symbol Parameter CL = 50 pF c% 250 b by CL = 250 pF Units|
8 Outputs Switching L(N ote 5) 8 Outputs Switching :
(Note 4) (Note 6)
Min Max Min Max Min Max
teLH Propagation Delay 15 52 20 6.8 2.0 9.0 ns |23.5
tpHL  |DntoOp 1.5 52 2.0 6.8 20 9.0 ’
tPLH Propagation Delay 15 55 20 75 2.0 9.5 ns 235
tpL |LEtoOp 1.5 55 2.0 75 20 8.5 ’
tpzH OUtput Enable Time 15 6.2 2.0 8.0 20 10.5 ns | 24
tpz 15 6.2 20 8.0 2.0 10.5
tPHZ Qutput Disable Time 1.0 55
toLz 1.0 55 {Note 7) {Note 7) ns | 2-4

Note 4: This spacification is guaranteed but not tested. The limits apply to propagation delays for all paths described switching in phase (i.e., all LOW-to-HIGH,
HIGH-to-LOW, etc.).

Note 5: This spacification is guaranteed but not tested. The limits represent propagation delay with 250 pF load capacitors in place of the 50 PF load capacitors in
the standard AC load. This specification pertains to single output switching only.

Note 6: This specification is guaranteed but not tested. The limits represent propagation delays for all paths described switching in phase (i.e., ali LOW-t0-HIGH,
HIGH-to-LOW, stc.) with 250 pF load capacitors in place of the 50 pF load capacitors in the standard AC load.

Note 7: The TRI-STATE delay times are dominated by the RC network (5000, 250 pF) on the output and has besn excluded from the datasheet.

Skew: see Section 2 (SOIC package) (Note 3)

74ABTC 74ABTC
Ta = —40°C to +85°C Ta = —40°C to +85°C
Vee = 4.5V 10 5.5V Veoe = 4.5V 10 5.5V Fig
Symbol Parameter CL = 50 pF C, = 250 pF Units No.
8 Outputs Switching 8 Qutputs Switching :
(Note 3) (Note 4)
Max Max
tosHL Pin to Pin Skew
(Note 1) HL Transitions 10 15 ns 213
tostH Pin to Pin Skew g
(Note 1) LH Transitions 10 15 ns 213
tps Duty Cycle
(Note 5) LH-HL Skew 14 35 ns 214
tost Pin to Pin Skew
{Note 1) LH/HL Transitions 15 39 ns 217
tpy Device to Device Skew
(Note 2) LH/HL Transitions 20 4.0 ns 220

Note 1: Skew is defined as the absolute value of the difference between the actual propagation delays for any two separate outputs of the same device. The
specification applies to any outputs switching HIGH to LOW (togHy), LOW to HIGH (tog ), or any combination switching LOW to HIGH and/or HIGH to LOW
(tosT). This specification is guaranteed but not tested.

Note 2: Propagation delay variation for a given set of conditions (i.e., temperature and V) from device to device. This specification is guaranteed but not tested.
Note 3: This specification is guaranteed but not tested. The limits apply to propagation delays for all paths described switching in phase (i.e., all LOW-to-HIGH,
HIGH-to-LOW, setc.)

Note 4: This specification is guaranteed but not tested. The limits represent propagation delays with 250 pF load capacitors in place of the 50 pF load capacitors in
the standard AC ioad.

Note 5: This describes the difference bstween the delay of the LOW-to-HIGH and the HIGH-to-LOW transition on the same pin. It is measured across all the
outputs {drivers) on the same chip, the worst (largest deita) number is the guaranteed specification. This specification is guaranteed but not tested.
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Capacitance
Conditions
Symbol Parameter Typ | Units (Ta = 25°C)
CiN Input Capacitance 5 pF Ve = OV
Cout (Note 1) | Output Capacitance | 9 pF | Vo = 5.0V

Note 1: Coyr is measured at frequency 1 = 1 MHz per MIL-STD-883B, Method 3012.

TpLH v8 Temperature (T5), CL = 50 pF,
1 Output Switching, Data to Output

5.00
—— — — —MBX
4.00
Typ@ 4.5V
3.00 e
. q_—-----—::__ Jhi) E— _———
™ - Typ@ 5.5V
2.00
=] Min
1.00
0.00

-50°C -25°C 0°C 25°C 50°C 75°C 100°C 125°C

TL/F/11548-10

TpzH vs Temperature (Tp), C,. = 50 pF,
1 Output Switching, OE to Output

6.00
Max
5.00
4.00 P mm———
3.00 s e }
- - Typ@ 5.5V
2.00
- — “vin
1.00
0.00
-50°C ~25°C 0°C 25°C 50°C 75°C 100°C 125°C

TL/F/11548-12

Tpuz vs Temperature (Ta), C. = 50 pF,
1 Output Switching, OE to Output

6.00
Max

5.00 1 i
4.00 Typ@ 4.5V

— e — - — — — m— mmm——
3.00 ——— — e =

Typ@ 5.5V
2.00
1.00 T
0.00
-50°C -25°C 0°C 25°C 509C 75°C 100°C {25°C

TL/F/11548-14

5.00

4.00

3.00

2.00

1.00

0.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00

TpHL vs Temperature (T), Cp = 50 pF,
1 Output Switching, Data to Output

~50°C -25°C 0°C 25°C 50°C 75°C 100°C 125°C

TL/F/11548-11

TpzL vs Temperature (Ta), CL = 50 pF,
1 Output Switching, OE to Output

Max

Typ@ 4.5V

|
Typ@ 5.5V

-50°C -25°C 0°C 25°C 50°C 75°C 100°C 125°C

TL/F/11548-13

TpLz Vs Temperature (Ta), Ci = 50 pF,
1 Output Switching, OE to Output

Min

=50°C -25°C 0°C 25°C 50°C 75°C 100°C 125°C

TL/F/11548-15

Dashed lines represent design characteristics; for specified guarantees, refer to AC Characteristics Tables.
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Tser LOW vs Temperature (Tp), C. = 50 pF,
1 Output Switching, Data to LE

2.00
Min

1.60
Typ@ 4.5V |
e % — |

i Typ@5.5Y

0.00

-1.00 — —1

-509C -25°C 0°C 25°C 50°C 75°C 100°C 125°C

TL/F/11548-16

Thotp HIGH vs Temperature (T,), Ci. = 50 pF,
1 Output Switching, Data to LE

2.00
Min
1.00 —
Typ@ 4.5V
— 4 I—
0.00
e — — — —— S S — —— —— — —
Typ@ 5.5V
=1.00

|
75°C 1009C 125°C
TL/F/11548-18

-509C ~259C 09C 259C 50°C

TpLH vs Temperature (Tp), C. = 50 pF,
8 Outputs Switching, Data to Output

6.00 T T T
T“ { Max’
5.00 = T
!
Typ @ 4.5V
4.00 o
— =TT " Thressy
3.00 i I
; |
2.00 + : | i
oo L 1 ! T ||
0.00 *L"_JR,“L‘_]
-500C -25°C 09C 25°C S50°C 75°C 100°C 125°C

TL/F/11548-20

Tpzy vs Temperature (Tp), C, = 50 pF,
8 Outputs Switching, OE to Output

7.00
Max
6.00
5.00
Typ@4.5v
4.00 + =
—L | e e o s e
3.00 1 -Typ@ 5.5V-—4——
|
2.00 + -
!
Min
1.00
0.00

-50°C -25°C 0°C 25°C 50°C 75°C 100°C 125°C

TL/F/11548-22

2.00
Min
1.00
Typ@ 5.5V
il L _.___._.-____I__
q.00 T
Typ @ 4.5V
-1.00 ]
-50°C -259C Q9C 25°C 50°C 75°C 100°C 125°C

2.00
Min
1.00
0.00 Typ@ 5.5V
Typ@ 4.5V
-1.00 ]
-50°C -259C 0°C 259C 50°C 75°C 100°C 125°C

7.00

§.00

5.00

0.00

Tset HIGH vs Temperature (T,), Cp = 50 pF,
1 Qutput Switching, Data to LE

TL/F/11548-17

THoLp LOW vs Temperature (Tp), C_ = 50 pF,
1 Output Switching, Data to LE

TL/F/11548-19

TpHL vs Temperature (Ta), C = 50 pF,
8 Outputs Switching, Data to Output

i Max
t
Typ@ 4.5y

—
Typ@ 5.5V

)
I ! ' |

-50°C -25°C 0°C  25°C $0°C 75°C 100°C 125°C

TL/F/11548-21

Tpz1 vs Temperature (T4), C_ = 50 pF,
8 Outputs Switching, OF to Output

Max

Min

250C 50°C 759C 100°C 1259C
TL/F/11548-23

=50°C -25°C 0°C

Dashed lines represent design characteristics; for specified guarantees, refer to AC Characteristics Tables.
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5.00

4.00

3.00

2.00

1.60

6.00

8.00
7.00

6.00

10.00
9.00
8.00
7.00
8.00
5.00
4.00
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2.00
1.00
0.00

11.00
10.00
9.00
8.00
7.00
§.00
5.00
4.00
3.00
2.00
1.00
0.00

TpHz vs Temperature (Ta), Cp. = 50 pF,
8 Outputs Switching, OE to Output

Max

Typ @ 4.5V
p—

Typ@ 5.5V

-509C -26°C 0°C 25°C 509C 75°C 100°C 125°C

TL/F/11548-24

TpLH vs Load Capacitance Ty = 25°C,
1 Output Switching, Data to Output

Max -t
o

T 4.5V
@45V
I

=]
- L " Typ@5.5¥

Mirt

50 pF 100 pF 150 pF 200 pF 250 pF

TL/F/11548-26

TpLi v8 Load Capacitance T4 = 25°C,
8 Outputs Switching, Data to Output

e

=" |Typ @ 4.5V
=

| ™ - "

” — e -

= Typ @ 5.5V

50 pF 100 pF 150 pF 200 pF 250 pF

TL/F/11548-28

Tpzy vs Load Capacitance Tp = 25°C,
8 Outputs Switching, OF to Output

“IX‘ -l

L TR @45V
4, ”
-

L
¥0 @ 5.5V

e =
s

50 pF 100 pF 150 pf 200 pF 250 pF

TL/F/11548-30

Dashed lines rep
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istics; for

TeLz vs Temperature (Ta), C,. = 50 pF,
8 Outputs Switching, OF to Output

&.00

L“IX
5.00 !
Typ@ 5.5V
4.00
X ~—= = u
- Typ @ 4.5V
3.00
2.00
1.
g0 Min
0.0

-50°C -256°C 09C 25%C 50°C 75°C 100°C 125°C

TL/F/11548-25

TeL vs Load Capacitance Ty = 25°C,
1 Output Switching, Data to Output

8.00
7.00 Vox —
- — -
.00 T
5.00 o —" Typ@ 4.5V
4loo - —’:’/—:’
[ Typ@5.5v
e = T ’:’} - e
3.00 e e
2.00 LIL I
1.00
0.00
50pF 100 pF 150 pF 200 pF 250 pF
TL/F/11548-27
TpuL vs Load Capacitance Ty = 25°C,
8 Outputs Switching, Data to Output
10.00
3.00
Ma; -
8.00 )’
7.00 ~=T1p @ 4.5 o]
500 [ —" Ty @ s.5¢
5‘00 —— L 25
. —
400 ==
3.00
2.00
Min
1.00
0.00
50 pF 100 pF 150 pF 200pF 250pF
TL/F/11548-29
Tpzy vs Load Capacitance Ty = 25°C,
PZL A
8 Outputs Switching, OE to Output
11.00
M
10.00 | /""
9.00 /+
000 [ —~Tweasy_ -
7.00 e - -
. L
so0 7 =T = Twassy
- o =
5.00 - - / -
. —
4.00 — - -
3.00
2.00
Min
1.00
0.00
50 pF 100 pF 150 pF 200 pF 250 pF

TL/F/11548-31

guarantees, refer to AC Characteristics Tables.




TpLH vs Temperature (Tp), C = 50 pF,
1 Output Switching, LE to Output

TpHL v8 Temperature (Ta), CL = 50 pF,
1 Output Switching, LE to Output

6.00 6.00
Max Max
5.00 5.00
4.00 — 4.00
Typ@4.5v Typ@5.5V
3.00 e e S s ] e 3.00 = ===
‘ T Hads ' Typ @ 4.5V
2.00 2.00
1.00 Min 1.00 Min
0.00 0.00
~50°C -259C 0°C 25°C 50°C 75°C 100°C 125°C -500C -25°C 0°C 25°C 509C 75°C 100°C 125°C
TL/F/11548-34 TL/F/11548-35
TpLy vs Temperature (Ta), Cp. = 50 pF, TpHL V8 Temperature (Ta), CL = 50 pF,
8 Qutputs Switching, LE to Output 8 Outputs Switching, LE to Qutput
6.00 ox 6.00 ox
5.00 5.00
Typ@ 4.5V Typ@ 5.5V
400 et e+ — w00 || smmm=mme=c =T
e el e e Typ@ 4.5V
Typ@ 5.5V
3.00 3.00
2.00 2.00
= - T Min - T " Min
1.00 1.00
0.00 1 0.00
-509C -25°C 0°C 25°C 50°C 75°C 100°C 125°C -509C -25°C 0°C 25°C 50°C 75°C 100°C 125°C
TL/F/11548-36 TL/F/11548-37
Typical icc vs Output Switching Frequency,
TpLyi and Tpy vs Number Outputs Switching, CL = 0pF, Voc = VI4 = 6.5V, LE = GND,
CL = 50 pF, Ty = 25°C, Vgc = 5.0V, 1 Output Switching at 50% Duty Cycle, Data to Output,
Outputs In Phase Data to Output Transparent Mode with Unused Data Inputs = V|y
6.00 15.00 ]
. P
5.00 =
Ipp———
e S
4.00 TPHLITYP i 10.00 /
] b o ] /
L s R R /
3.00 — e gy TPLH|Typ 1€C (ma) /
—
P
2.00 500 ; //
e e e e /
1.00 Min 1
' I 0.00 ‘ ‘L
0.00 y
¢ i 6 10 20 30 40 50 60 70 80 90 100
1 2 3 4 5 6 7 8

Number of Qutpuis Switching
TL/F/11548-32

Output Frequency (MHz)
TL/F/11548-33

Dashed lines represent design characteristics; for specified guarantees, refer to AC Characteristics Tables.
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