g8-Bit Latch/Register

with Readback

SN54/74LS793 SN54/74LS794

Features/Benefits

* |/0 port configuration enables output data back onto
input bus

» 8-bit data path maiches byte boundarles
« |deal for microprocessor interface

Description

These 8-bit latches/registers are useful for 1/O operations on a
microprocessor bus. An image of the output data can be read
back by the CPU. This operation is important in control algo-
rithms which make decisions based on the previous status of
output controls. Rather than storing a redundant copy of the
output data in memory, simply reading the register asan 1/Oport
allows the data to be retrieved from where it has been stored in
an 'LS793/4, for verification and/or updating.
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The data is loaded in the registers on the low-ta-high transition
of the clock (CK), for the 'LS794. The data is passed through
the 'LS793when the gate, (G), is High, andit is “latched” when G
changes to Low. The output enable, OE is used to enable dataon
D7-D0. When OE is low the output of the latches/registers is
enabled on DO-D7, enabling D as an output bus so that the host
can performa read operation. When OE is High, D7-D0are inputs

Ordering Information
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1o the latches/registers configuring D as an input bus. GNDE 1] G GND E 1] cK
The output drive of these commercial parts for any output pin
is gL =24 mA.
'L§793 Function Table 'LS794 Function Table
G 3 Q D ck | OE a D
L L Qg™ Output, Q LorHor | L Qg Output, Q
L H Qg™ Input LorHor ! H Qg Input
HT L D Output, Q* 1 L Qp Output, Q*
H H D input t H D input

* |n this case the output of the \atch feeds the input, and a “race"”
condition results.

" Qg represents the previous "latched” state.

+ This transition is notanormal mode ot operation and may produce hazards.

- In this case the output of the register is clocked to the inputs and the overall
Q output is unchanged at Qg
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Pin Configurations
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Absolute Maximum Ratings

Supply voltage VoG v vrervrrrerrsemeeees
INPUL VOIBQE ... vcvmvremensmmerreeereseees
Off-state output voltage ...........cocveens
SROTAGE TBMPETAIUIR -« «veex s ssseeesss s ses e ss s st et
Operating Conditions
! MILITARY COMMERCIAL UNIT
SYMBOL PARAMETER MIN TYP MAX | MIN TYP MAX
Vee Supply voltage 4.5 5 551|475 5 525
Ta Operating free air temperature -55 12510 75
T High 15 15
tw width of Clock/Gate
Low (LS794 only) 15 15
'LS793 15} 104
t Setup time
su P Ls794 | 151 15t
'LS793 10} 10l
th Hold time
‘L8794 ot ot

1 | The arrow indicates the transition of the clock/gate input used for reference. 1 for the low-to-high transitions, | for the high-to-low transitions.

Electrical Characteristics over Operating Conditions

T MILITARY COMMERCIAL
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNIT
ViL Low-level input voltage 0.7 0.8 \

VIH High-level input voltage 2 2

Vic Input clamp voltage Voo = MIN W = -18 mA -1.5 -1.5

e Low-level input current Voe = MAX V| =04V -250 -250 uA

H High-level input current Ve = MAX Vy =27V 40 40 nA

Maximum input DorQ V| =55V

! Vee = MAX 0.1 0.1 A

' current All others | CC v, =7V "
Voo =MIN |lop = 12mA 025 04 025 04

VoL Low-level output voltage V)L =MAX vV
Vi =2V loL = 24 mA 035 05

_ Ve =MIN | loH = -1mA 24 34

VoOH High-level output voltage ViL = MAX v
Vi =2V loy = -26mA 24 341

lozL Veg =MAX | Vo = 0.4V -250 -250

Off-state output current VL = MAX uh

10ZH Vig= =2V Vo=27V 40 40

los Output short-circuit current®  |Vgg = MAX -30 -130 | -30 -130 | mA
Ve = MAX L8793 120 120

| Supply current cC mA

ce i Outputs open L5794 120 120

+ Not more than one output should be shorted at a time and duratien of the short-circuit should not exceed one second.

/
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Switching Characteristics vc - sv, 1, - 25°c

TEST CONDITIONS ‘L8793 ‘LS794
SYMBOL PARAMETER (See Intertace Test Load/Wavetorms) | MIN TYP MAX | MIN TYP max |UNIT
fMAX Maximum clock frequency 35 50 MHz
t 12 18 ns
PLH Data to output delay
tPHL 12 18 ns
C = 45pF R =280 ()
tpLH 17 25 9 20 | ns
Clock/gate to output delay
tpHL 12 25 14 20 | ns
t 15 20 15 20 | ns
PZL Output enable delay
tPZH " 20 " 20 ns
tpLz . + 20 8 20 | ns
F————1 Output disable delay CL = 5pF Ry =280 01
t
PHZ 9 20 9 20 ns
t For the 'LS793. G should remain LOW during these tests.
’LS793 Timing Diagrams 'LS794 Timing Diagrams
Di vr vr )é vr 0i vr A QT
tgy—]
GATE VT 5 é VT CLK vr 7£
—! i tsu I -—lth
Q VT vT Qj vy
e—tpd —tpd —»| tod
G-a p-a VT =13V
The case when gate is HIGH and data flows through the part is specified as Data to Qutput delay in the Switching Characteristics tabie. (Vy = 1.3V).
Test Loads PULSE WIDTH
FOR D OUTPUTS-ENABLE AND DISABLE HIGH-LEVEL vr vy
TEST POINT FOR Di* PuLsE
tw—
R2 ® LOW-LEVEL
280 () PULSE VT VT
sV D—/W—os1
ENABLE AND DISABLE WAVEFORMS
av
s OUTPUT
3 ko) CL ENABLE vy vy
{Low-level ov
o, enabling)
tLz—! S1AND
52 $2 CLOSED
= = JAVEFORM 1 $1CLOSED
v(’See N(?te A) $2 OPEN Ve . dev
FOR Q OUTPUTS . . T VoL
TEST POINT FOR Qi * PzH TPHZ Vou
R, - 2800 WAVEFORM 2 S10PEN v B —— 05V
5V (Se= Note A} $2 CLOSED 15V »
ov $1AND S2 CLOSED
&5ap = 2 %o For the 'L.§793, the latch control “G” should be low while testing
pFT T the enable and disable times, so that the output (Q) does not
change. (Vy = 1.3V).
l NOTES: A. Wavetorm 1 is for an output with internal conditions such that
= the output is low except when disabled by the output control.

* The “TEST PQINT" is drived by the output under test,
and observed by instrumentation.

Waveform 2 is for an output with internal conditions such that
the output is high except when disabled by the output control.
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