Signetics

FAST Products

FEATURES
» 8-bit transparent latch-'F533

» 8-bit positive edge triggered
register-‘F534

3-State output buifers
« Common 3-state Output register

« Independent register and 3-state
buffer operation

DESCRIPTION

The 74F533 is an octal transparent latch
coupied to eight 3-State output buffers.
The two sections of the device are con-
trolled independently by Enable (E) and
Output Enable (OE) control gates.

The data on the D inputs is transferred to
the latch outputs when the Enable (E)
input is High. The latch remains transpar-
ent to the data input while E is High and
stores the data that is present one set-up
time before the High-to-Low enable transi-
tion.

The 3-State output buffers are designed to
drive heavily loaded 3-State buses, MOS
memories, or MOS microprocessors. The
active Low Output Enable (OE) controls
all eight 3-State buffers independent of
the latch operation. When OF is Low, the
latched or transparent data appears at the
outputs. When OFE is High, the autputs are

FAST 74F533, 74F534

Latch/Flip-Flop

74F533 Octal Transparent Latch, Inverting (3-State)
74F534 Octal D Flip-Flop, Inverting (3-State)

Product Specification
TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
74F533 5.5ns 41mA
TYPICAL £ TYPICAL SUPPLY CURRENT
TYPE ax (TOTAL)
74F534 165MHz 51mA
ORDERING INFORMATION
COMMERCIAL RANGE

PACKAGES

Vg = 5VA10%; T, = 0°C 10 +70°C

20-Pin Plastic DIP

N74F533N, N74F534N

20-Pin Plastic SOL

N74F533D, N74F534D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

74F(U.L. LOADVALUE
PINS DESCRIPTION HIGI-(ULO\)N HIGH/LOW
D, - D, Data inputs 1.001.0 201LA/0.6MA
E {'F533) Enable input (active High) 1.010 20pA/0.6mA
OF Output Enable input {active Low) 1.01.0 20pA/0.6mA
CP ('F534) |Clock Pulse input (active rising edge) 1.0/1.0 20pA/0.6mA
60 - 67 Data outputs 150/40 3.0mA/24mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.
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Signetics FAST Products Product Specification
Latch/Flip-Flop FAST 74F533, 74F534
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
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in high impedance “off" state, which
means they will neither drive nor load the
bus.

The 'F534 is an 8-bit, edge triggered reg-
ister coupled to eight 3-State output buff-
ers. The two sactions of the device are
controlled independently by the clock
(CP) and Output Enable (OE) control
gates.

LOGIC DIAGRAM, 74F533

The register is fully edge triggered. The
state of each D input, one set-up time
before the Law-to-High clock transition is
transferred to the corresponding flip-
flop's Q output.

The 3-State output buffers are designed
to drive heavily loaded 3-State buses,
MOS memaries, or MOS microproces-
sors. The active Low Output Enable (OE)

controls all eight 3-State buffers inde-
pendent of the latch operation. When OE
is Low, the latched or transparent data
appears at the outputs. When OE is High,
the outputs are in high impedance "“off”
state, which means they will neither drive
nor load the bus.
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Latch/Flip-Flop FAST 74F533, 74F534
LOGIC DIAGRAM, 74F534
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FUNCTION TABLE, 74F533
INPUTS INTERNAL QUTPUTS
— == OPERATING MODE
OE E D, REGISTER Q,-Q,
L H T H -
L H H H L Enable and read register
L l | L H ;
L i h H L Latch and read register
. e —
L L X NC NC Hold
H L X NC z '
H H D, D, z Disable outputs
H = High voltage level
h = High voltage level one set-up time prior 1o the High-to-Low E transition
L = Low voltage level
| = Low volitage level one set-up time prior to the High-to-Low E Iransition
NC = No change
X = Don'tcare
Z = Highimpedance “off* state
4 = High-to-Low E transition
FUNCTION TABLE, 74F534
INPUTS INTERNAL QUTPUTS
—— - == OPERATING MODE
E cp D, REGISTER Q,- Q,
L 1 I L H .
L 1 h H L Load and read ragister
L ki X NC NG Hold
H T X NC z .
H 1 Dn Dn z Disable outputs
H = High voltage leve!
h = High voltage level one set-up time prior to the Low-to-High clock transition
L = Low voltage level
I = Low voltage level one sel-up time prior to the Low-to-High clock transition
NC = No change
X = Don'tcare
Z = High impedance “off" state
T = Low-to-High clock transition
$ = Nota Low-to-High clock transition
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Product

Specification

Latch/Flip-Flop

FAST 74F533, 74F534

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER o RATING UNIT |
Vcc Supply voltage 0510 +7.0 v
Vin Input voltage o 0510470 v
Yo Input current -30 to +5 mA |
Vou; Voltage applied to output in High output state ) o B k: B :_” T 051w +Vc;c i v ; )
lout Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range T " 0to+70 T oc ]
Tsta Storage mgp;mﬁum o i 6510 +150 oc
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER S UNIT
Min Nom Max
Vee Supply voltage 45 5.0 55 v
Vi High-leve! input voltage - 20 o v
A Low-level input voltage 08 v
I Input clamp current B "8 mA
B |OH ' High-level output current - -3 Y
loL B Low-level output current o o L m T e 4 mA N
Ta Operating free-air temperature range 0 70 G

DC ELECTRICAL CHARACTERISTICS

{Over recommended operating free-air temperature range unless otherwise noted.)
' LIMITS
SYMBOL PARAMETER TEST CONDITIONS 5 UNIT
e Min | Typ® | Max
Voe = MIN, V, = MAX +10%V 24 \
Vou High-level output voltage ce L = h
R Vi = MIN, [, = MAX 5%V 27 33 v |
Vo Low-level output voltage Ve = MIN, V, = MAX $10%V, 035 1050 | V
Vig = MIN, 1, = MAX 5%V 0.35 | 0.50 v
Vi input clamp voltage Vec =MINJ =1 1 07312 v
I !nput current at maximum Voo = MAX, V, = 7.0V 100 HA
input voltage
b High-level input current Vee = MAX, V| =27V 20 uA
U Low-level input current Ve = MAX, V=05V 086 mA
| Off-state output current, " Ve = MAX, Vn = 2.7V - 50 HA
oz High-level voltage applied cc °
lon. Off-state output current, Veg = MAX, V, = 0.5V -50 pA
Low-level voltage applied
los Short circuit output current” Vo = MAX 50 150 | mA
BE-4.5V, D_-E=GND A |
'cc Supply current (total) 74F533 Vcc = MAX n 41 61 mA_|
74F534 OE-4.5V, D =GND 51 | 86 | ma
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specilied under recommended operaling conditions for the applicable type.

2. All typical values are at V,

= 5V, T, = 25°C,

3. Not more than one output should be shorled at a time. For lesting 'OS' the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperalure
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, fog tests should be performed last.
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Latch/Flip-Flop FAST 74F533, 74F534

AC ELECTRICAL CHARACTERISTICS

LIMITS
TA = +25°C TA = 0°C to +70°C
Veg =5V Voo =5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = 50pF UNIT
RL = 500Q RL = 500Q
Min Typ Max Min Max
torm Propagation delay 4.0 6.0 8.5 40 95
o D,0Q, Waveform 2 30 45 70 30 80 ns
t Propagation delay 50 65 9.5 50 10.0
PLH
o, EQ rarss Waveform 3 30 45 70 30 8.0 ns
4F533
tozu Output Enable time Wavetorm 6 20 45 7.0 20 8.0 ns
tozL to High or Low level Waveform 7 2.0 5.0 7.0 20 80 ns
tonz Output Disable time Waveform 6 20 as 6.0 20 7.0 ns
oz to High or Low level Waveform 7 20 ao 55 20 85 ns
faaax Maximum Clock frequency Waveform 1 150 185 135 MHz
t Propagation delay 3.0 45 7.0 2.5 75
P
oot CP1o G, Waveform 1 30 45 7.0 25 75 ns
tozn Output Enable time 74F534 | Waveform 6 20 45 75 20 8.5 ns
tozt to High or Low level Waveform 7 20 50 7.5 20 85 ns
tonz Output Disable time Waveform 6 20 35 6.5 20 75 ns
oz to High or Low level Waveform 7 20 35 5.5 20 6.5 ns
AC SETUP REQUIREMENTS
LIMITS
TA = +25°C T‘ =0°C 10 +70°C
Vcc=5V V°c=5V +10%
SYMBOL PARAMETER TEST CONDITION C,_= 50pF C, =50pF UNIT
RL = 500Q HL = 5000
Min Typ Max Min Max
t (H) Set-up time 1.5 15
t:(L) Dn 0 E Waveform 4 0 0 ns
4 (H) Hold time 25 25
'h(L) Dn oE 74F533 Waveform 4 25 25 ns
tw(H) E Pulse width, High Wavetorm 3 3.0 3.0 ns
t_(H) Set-up time 20 25
L  |D ocP Waveform § 20 25 ns
th(H) Hold time 0 0
) D, to CP 74F534 Waveform 5 0 o ns
(H) CP Pulse width, 3.0 as
QL) | High or Low Waveform 1 as 40 ns
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Latch/Flip-Flop FAST 74F533, 74F534

AC WAVEFORMS

Waveform 1. Propagation Delay, Clock And Enable inpuls
To Output, Enable, and Clock Pulse Widths, and Maximum
Clock Frequency

Wavelorm 2. Propagaiion Delay For Data To Output

oN____ S N\

E M Vu Vu
1y (1)
tau o
G, Vu Vu

Wavelorm 3. Propagation Delay, Enable Input To Output,
And Enable Pulse Width

o0 7K vu Wik 2k Y 2

te(H) i tp(H) el L)

3 Vn* / -‘\vu K'vu

Waveform 4. Data Setup And Hold Times

Wavetorm 8. 3-8tate Output Enable Time To High Level
And Ouiput Disable Time FromHigh Level

Waveform 7. 3-Siate Outpul Enable Time Yo Low
Level And Qutput Disable Time Fram Low Level

NOTE: For all waveforms, V, = 1.5V.
The shaded areas indicate when the input is permitted 1o change for predictable output performance.

TEST CIRCUIT AND WAVEFORMS

poony | w { o AP
seceme | Ky v
10% 10% ov
L‘Yu. {t) _4 L'nn [
Test Circuit For 3-State Oulputs r_' wa ) _1 r-'"l “"“p "
SWITCH POSITION eosmve | /" =
PULSE " "
TEST SWITCH 10% 10%
N IR , 1w 1 ov
t closed
PLz Yy = 1.5V
tPZL closed
input Pulse Definition
All other . open
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY |- = -« . .
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate tw \ Y ; YHL
see AC CHARACTERISTICS for value. o P - I
L . 74F 3.0V 1MHz 500ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of } ‘
pulse generators.
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